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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasneanl paGoueil nporpamMMsl

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

Ilepeuenb yueOHO-METOAMUYECKOTO OOECTICUEHHS U1l CAMOCTOSITETIbHOM PaboThI

o0yyaroImuxcs 10 AUCLHUIUIUHE.

5. ®oH/ OIICHOYHBIX CPEJICTB JJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAllMK 00YYarOIUXCs MO
JUCLIUILINHE.

6. IlepeyeHb OCHOBHOH M JONOJHHUTEIBHON yueOHOM IUTEpaTyphl, HEOOXOIUMOH JIJIs1 OCBOCHUS
JUCLUIUINHBIL.

7. Tlepedens pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn « HTepHeT,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

8. Meroanyeckue yka3zaHus Ui 00y4YaromuXcs 0 OCBOSHHIO TUCIUITIIHHEI.

9. IlepeuyeHp MHPOPMALMOHHBIX TEXHOJIOIMH, HCIIOJIb3YEMbIX IIPU OCYILECTBICHUH
00pa30BaTENILHOrO MpoLECcca M0 AUCLHUILINHE.

10. Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN AJIsl OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

NS

IIpuioxenus k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukperniennsle (hanibt

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu CYOC HUY MAMU, pazpaboraHHOro Ha
ocrHoe ®I'OC BO mno nanpasnenuto 38.03.02 MenemxkMeHT

ABTOpBI IPOIPAMMBI:

ITumeno C.C.
Hocos B.K.

3aBenyrouuii odecneunBatomieit kadeapoit dnyY

[IporpamMma onobpeHa:

3aBeyrolLMii BeIMycKaroliel kadeapoit duyY JlMpeKTop BhIMyCKarollero (puianana
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMbIX

KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

Lenbto ocBoeHUs AUCUUTIIMHBI COBPEMEHHbIE MATEPUAIIbI M TEXHOJIOTUH SIBJISIETCS JOCTUKEHHE
cienyromux pe3ysibraroB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust
1 B-16 (OIIK- | BnageTth OCHOBHBIMH IOJIOXKEHHUSMH, 3aKOHAMU M METOJIAMH €CTECTBEHHBIX HAyK JJIsl PELICHHS
2) podecCHOHANBHBIX 33/1a4
2 V-18 (OIIK- | YMeTp mpUMeHSITh OCHOBHBIE TTOJIOKEHISI, 3aKOHBI I METOABI €CTECTBEHHBIX HAYK IPH PEIICHUH
2) npodeccHOHATLHBIX U HAYYHBIX 33134
3 31 (ATIK1) 3HaTh CYMIHOCTH U (POPMBI MEKIMCHUITIMHAPHOTO I101X0/1a
Y2 (AIIK1) YMeTh WCHONB30BaTh HMHCTPYMEHTHI TEOPHH pPEIICHHS H300peTaTeNbcKuX 3amad B
TI03HABATEJILHOM U PO eCcCHOHATIbHOM AeSTEIBHOCTH;
5 B1 (AIIK1) Bnagers: HaBbIKAMM CHUHTE32 W KOHBEPIe€HLMM 3HAHUM MOIY4YEHHBIX B paMKax pas3In4HbIX
JVCIUIUIMH ITPY PEIICHUH 3a4a4 NPOo(eCCHOHATbHON e TEIbHOCTH

[Tepeuncnennsle PO sBisiI0TCS OCHOBOM /17151 JOPMUPOBAHUS CIETYIOIUX KOMIETEHIH !

N Mudgp Komnerennus

1 JIK 1 Crioco0eH UCIIONB30BaTh MEXKIUCIMIDTHHAPHBINA MMOIX0 K peIICHHUIO 3a1a4 po(eccHoHaTbHON
JIeSITEIbHOCTH

2 OIIK-2 CriocoOHOCTE TIPEICTAaBUTh aICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHUH HAYYHYIO KapTHUHY
MHpa Ha OCHOBE 3HAHWS OCHOBHBIX ITOJIOKCHHIA, 3aKOHOB M METOJIOB €CTCCTBEHHBIX HAyK H
MaTeMaTHUKH M HCIONB30BaHUS TIPH PEIICHHW THIIOBBIX 3a7ad MIpOQecCHOHANBHOM
JESITENHHOCTH

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMU ITPOI'PAMMBI.

ZII/ICI_II/IHJ'II/IHa CoBpeMEHHBIC MaTepHaJIb

N TCXHOJIOTMHM ABJIACTCA HpeI[H_IeCTBYIOH_Ieﬁ n

MOCJIEAYIONIEH ISl CIIEAYIOIIUX AUCHHUILINH:

N HpenmeCTBymmne JUCHUIIJINHbI Hocnez[yloume JUCHUNIJINHbI
1 Mertoapl HCCIIEOBaHUS B MEHEDKMEHTE | DKOJIOTHS
(JIoruka)
2 Teopus pemieHust U300peTaTeNbCKUX 3a7a4 | YIpaBiICHUE 3HAHUSIMHU
(BBeneHue B aBHAIIMOHHYIO U PaKETHO-
KOCMHUYECKYIO TEXHHUKY)
3 dusuka Htoroas roc. arrecraus
4 [Ipon3BOACTBEHHAs MPAKTHKA |
3. CTPYKTYPA U COAEP) KAHUE JUCHUIITINHBI
OO11as TpyI0€MKOCTh JUCHUILTHHBI COCTAaBISAET 3 3aueTHBIX(bIe) equHuI(bl), 108 yaca(os).
Mopyab Paznen Jexkuuu | IpakTuy. Jlabopar. KCP | CPC Bcero Bcero ¢
3aHATUA paﬁOTBI qacoB IK3aMCHaAMHU
)/ 1
KYPCOBBIMH
CoBpeMeHHbIe CoBpeMeHHbIe MaTepuallbl 2 0 0 0 2 4 108
MaTepuajibl 1 M TEXHUYECKUH Mnporpecc
rexmosorin Merainueckue 10 4 8 0 36 58
MaTepuallbl
HoBble KOHCTpYKIIMOHHBIE 4 4 0 0 8 16
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Marepuaibl
CoBpeMeHHbIEC TEXHOJIOTHH 4 0 2 6
JIMTEHHOTO TIPOU3BO/ICTBA
CoBpeMeHHbIE TEXHOJIOTHH 4 4 4 12
00pabOTKH METaIOB
JIaBJICHHEM
CoBpeMeHHBIE TEXHOJIOTHH 2 2 4 8
00paboTKH: pe3aHwe,
CBapKa, naika
MHoro(hyHKIHOHAbHBIE 2 0 2 4
TIOKPBITHS

Bcero 28 14 58 108 108

3.1.Conep:xkanue (IMIAKTHKA) THCIUIITAHBI

B pazoene npusooumcs nonnwiil nepeuerb OuOAKmMu4ecKux eOuHuy, nOOIEHCAWUX YC80EHUI0 NpuU U3y4eHuu

OaHHOU OUCYUNTUHDL.

- 1. Hay4HO-TeXHUYECKHI1 ITporpecc

- 2. HayuHO-TeXHUYECKasi PEBOJIIOLIUS

- 3. XKene3oyriepoaucTsie CIIaBb

- 4. YriaepoaucThie cTai

- 5. YyryH

- 6. JlernpoBaHHBIE CTAJN U CIUIABBI

- 7. MeTajuisl ¥ CIUIaBbl ¢ OCOOBIMHU CBOMCTBAMU

- 8. JIerkue cruiaBel

-9. ABI/IaIII/IOHHI)IG CIIJIaBBbI

-10.
- 11.
- 12.
-13.
- 14.
-15.
- 16.
-17.
- 18.

[Topo1koBble MaTeprabl
JInthe
Mopenn
Koxwmis
IIpokarka
IIpeccoBanue
Bonouenue

KoBka u mrammnoBka

- 19. O6paboTka pezaHuem

KOMHO3I/IIII/IOHHI)I€ MaTepuabl

- 20. DnekTpo3po3rnoHHas 00paboTKa

- 21. CBapka u naiika
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- 22. Meranmn4ueckue MOKpbITUS

- 23. HemeTayuinueckue NOKpBITHSI

3.2.Jlekuun
Ne Oo0bem, Jdunnaxr.
Pazges aucuMminHbI Tema Jekuun
n/n 4acoB €THHUTIBI
1.1.CoBpemeHHBIE 1,2
1 MaTepHalbl U TEXHUYCCKHUN 2 CoBpeMeHHBIC MaTepHAaIbl U TEXHHICCKHUN POrpecc
nporpecc
2 1.2.Merammu4eckue 2 CoBpeMeHHBIC TEXHOJOTHH MOJy4YeHUs MeTtaunueckux | 3,4, 5, 6,
MaTepPHAIIBI MaTepHajIoB 7,8,9
3 1.2.Merammu4eckue 2 JKene3oyriiepoaucThie CIIaBbl. YTICPOIUCTHIC CTAIH. 3,4,5
MaTepHuabl Uyryn
1.2.MeTtammueckue 3,6
4 2 JlerupoBaHHBIE CTAJN U CIUIABBI
MaTepHajbl
1.2.Meranmnmm4eckue . 7
5 2 MeTastsl ¥ CIIaBBl C 0COOBIMH CBOMCTBAMHU
MaTepHabl
Jlerkue crmaBbl. COBpeMeHHbBIE aBHAITHOHHBIC CTAIH. 8,9
1.2.Mertamnnueckue
6 2 [Tpumeps! 3¢ (heKTHBHOTO MPUMEHEHUS HOBBIX
MaTepHabl
MaTEepHAaJIOB B TEXHHUKE
1.3.HoBrle 10, 11
7 KOHCTPYKIIMOHHBIC 2 KomnozummonHbIe MaTepratbl
MaTepHabl
1.3.HoBrle 10, 11
8 KOHCTPYKIIMOHHBIC 2 [MopomrkoBrie MaTepUaIBI
MaTepHAJIbI
1.4.CoBpemeHHbIE 12,13, 14
9 TEXHOJIOTMH JIUTEHHOIO 4 CoBpeMeHHbIE TEXHOJIOTHH JIUTEITHOTO MPOU3BOICTBRA
MIPOU3BOJICTBA
1.5.CoBpemeHHbIE 15, 16, 17,
CoBpeMeHHbIe TEXHOJIOTHH 00pab0TKH METaJIOB
10 TEXHOJIOTHH 00pabOTKH 4 18
JTABJICHUCM
METAJUIOB JIaBJICHUEM
1.6.CoBpemeHHbIE . | 19, 20,21
TexHomorun 06paboOTKN pe3aHueM, dIEKTPOIPOZUOHHON
11 TEXHOJIOTHH 00pPabOTKHU: 2 .
. 00paboTKH, CBAPKHU U MalKu
pe3aHue, cBapka, rnaika
1.7.MHoroyHKIIMOHAIbHBIE 22,23
12 byt 2 Mertammdeckne 1 Hemerammndeckne MOKPHITHS '
TOKPBITHS
HTroro: 28

3.3.Conep:xanue JIeKIUi.

1.1.1. CoBpemMeHHBIe MaTepHaJIbl U TexHHYeckuii nmporpece (A3: 2, CPC: 2)

Tun nexumn: Nudopmarrionsas nexys

®opma opranu3aumm: JIekums

Omucanue: HayuHo-TexHuueckuil mporpecc u ooOuiectBo. HaydyHo-TexHUuEcKas pEeBOJIOIMA.

OO11ee MOHATHE O TEXHOJIOTUSX U TEXHOJIOrndeckux npoueccax. CylHOCTh U peTPOCHEKTUBHBIN aHAIN3

MOHATUN «TEXHHKa» M «TEXHOJOIWs». Buapl u KJIaCCI/I(I)I/IKaLII/II/I TEXHOJIOT . HpOH3BO,Z[CTBCHHBIfI

mponecc u opraHusanust MHpPOU3BOACTBA. CraHOBIICHHE MPOMBIINIJICHHOCTH W 3KOHOMHWYCCKUC MHUKIIbL.

CyHIHOCTB IMPOMBIILIICHHOT'O crroco0a IIPOMU3BOACTBA. HpOMI)IH_U'IeHHaﬂ PEBOJIIOLIMA KW CTaHOBJICHUC

VHIYCTPUAIBHOTO

crocoba TPOW3BOACTBA B

pasHbIX CTpaHaX. OKOHOMHYECKHE

OUKIJIIBI H

TCXHOJIOTHUYCCKUC YKIIA/IbI. TCXHI/IKa, TCXHOJIOTHUSA, MaTCpHUAJIbL. OCHOBHBIE Tpe60BaHI/I}I K COBPCMCHHbBIM
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MarepuanaM. ABHAIlIOHHAs TeXHHKAa U TexHoiorus. CoBpeMEHHbIE IMOAXOAbI K PELICHUI0 MpolseM

KadyeCTBa.

1.2.1. CoBpeMeHHbIE TEXHOJIOTUH MOJIyYeHUs] MeTaInYecKux matepuanos (A3: 2, CPC: 2)
Tun gexkuun: MHGOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanue: HpOI/ISBOI[CTBO qyryHa. HpOI/I3BOI[CTBO CTaJlu. HpOI/ISBOI[CTBO AJIFOMUHUA.

HpOI/I3BO,I[CTBO MarHus. HpOI/I3BOI[CTBO MCIH. HpOI/I?)BO,I[CTBO THUTaHa.

1.2.2. Kesie3oyriiepoancrbie cIuiaBbl. Yriaepoauctoie ctaman. Uyryn (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranmszanun: JIekys
Onucanme: XKenezo. [lementut. {uarpamma.

VYriepoaucTsie cTaim

BnusiHue yriepona Ha cBoicTBa crayiu. BiusiHMe mocTOsSHHBIX IprMeced Ha cBoiictBa cramu. Craib
Pa3IMYHBIX CIIOCOOOB TPOM3BOACTBA. Ymcras cramb. Ymiiepoaucras cTaidb OOIIEro Ha3HAuCHUSL.
HaraproBannast ctanb. JlucroBas cramp Ui XOJNOAHOW MITamMroBKH. OOpabaThIBAEMOCTb PE3AHUEM.

ABTOMAaTHBIE CTaIH.

[Ipouecc rpadutuzanuu. Ctpykrypa uyryHa. @opmel rpaduta. CTpykTypa U cBoicTBa yyryHa. [Ipumecu

B uyryHe. UyryH: cepblii, OeIbIii, BHICOKOIIPOYHBIN, KOBKUI YYTYH.

1.2.3. JlernpoBanHble cTaiau u cmiasbl (A3: 2, CPC: 2)
Tun gexnmun: MHPOpManmoHHas JIeKIHst
®opma opranmsanmu: JIekus

Omnucanune: BinsHue JErMpyrommx 3JIEMEHTOB M IPUMECEH Ha IUCIOKALMOHHYIO CTPYKTYpy U
cBoifctBa cramu. Kaccudukanus ervpoBaHHBIX —crajed. MapKUpoBKa JIETMPOBAHHBIX —CTajleH.
[lemeHTyemble (HUTPOLIEMEHTYEMbIE) JIETUPOBAHHBIE CTAIM. YJy4llIaéMble JIETUPOBAHHBIE CTaJH.
Bricokomnpounsle cramu. IlpyxuHHble cTamu oOmiero HazHaueHus. [llapHKOMOAIIMITHUKOBBIE CTaJH.
M3HOcocTOlKasi BEICOKOMAapraHIeBasi ayCTeHUrHasi cTayib. Koppo3noHHOCTOMKNE (HEep KaBEeIOIIne) CTaIN
u cmasbl. JKapocroiikue u kaporpounsle ctanu. JKapoctoiikue cruiaBbl (HUXpowmsbl). JKaponpouHbie
craBbl. TepMmuyeckass 00pabOTKa KapONPOUHBIX HUKEJIEBBIX CIUIABOB. TyroIulaBKUE METaUIbl U CILIABbI

Ha UX OCHOBE.
1.2.4. MeTtanibl ¥ cIuiaBbl ¢ 0co0bIMU cBolicTBamu (A3: 2, CPC: 2)
Tun nexuun: Nadopmarrionsas nexys

®opma opranm3aumm: JIekums
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Onucanne: CBepxuucThle Marepuaibl. Mertammmueckue «cTekia». CiaBel € OCOOBIMHU
TEIJIOBBIMU U YHPYTrUMHU cBoiicTBamu. CIIIaBbl C perJIaMeHTUPYEMbIM TeMIepaTypHbIM KoddduimenTom
JuHENHHoro pacmmpenus. CruiaBbl € IOCTOSHHBIM  MOAYJIEM YIPYrocTd.  PanuannoHHO-CTOMKHE

MaTepuabl. MaTepHanH CO CrI€MaJIbHBIMHY MarHUTHBIMU CBOMCTBaMM.

CmnaBel ¢ 3¢ dexrom «maMsati» Mexanudeckoi popmsl (DI1D). Cymmocts 1D, YenoBus peanuzanuu

OI1® B craBax. CocTaB U pabourie XapakTepUCTUKH CIIaBoB ¢ DI1D, obmacTi mpuMeHEHUs.

CaepxnpoBozsiue Martepuaibl. fIBiaeHue cBepxmnpoBoaumoctd. CeepxnpoBognuku [ u I popa.
OCHOBHbIE ~ CTPYKTypHBIE  THIIBI  CBEPXIPOBOJAIIMX  MaTepuajoB.  BricokoTeMmnepaTypHas

CBepXIpoBosdas kepamuka. CocraB, CTPYKTypa, CBOMCTBA, 001aCTH PUMEHEHHS.

PesuctuBHbIe MaTepuanbl. OOmmue cBeeHns U Kiaccupukarms. Marepuaisl At JJIeKTpoHarpeBaTenei u

tepMmornap. CocTas, CTPyKTypa, CBOUCTBA, 00JIaCTH IPUMEHEHUSL.

CnmaBbl ¢ 0cOOBIMH TEIUIOBBIMH CBOiicTBamMu. CIUIaBbl C 33/IaHHBIM TEMITEPATypHBIM KO PUITEHTOM
nuHelHoro pacimpenus. CIulaBbl € 33laHHBIM TEMIIEPATYpHbIM KO3(D(UIIMEHTOM MOYJIsl YIPYTOCTH.

Cocras, CTpyKTypa, CBOICTBa, 00JIACTH MPUMEHEHUSI.

AMOp(bHBIe MCTAJUNIMYCCKHUEC MAaTCPpUAJIbI. Cnoco05b1 TNOJIYYCHUSI U KOMITAKTUPOBAHU. COCTaB, CTPOCHHUC,

MECXAaHHUYCCKHUEC U (bHBHKO'XI/IMI/I‘ICCKI/Ie CBOIZCTB&, o0Jtactu IMPUMCHCHMU.

Hanokommo3utel. Marepuaibl Ha OCHOBE (YJUIEPEHOB M YIIIEPOAHBIX HAHOTPYOOK. CoCTaB, CTPYKTYpa,

CBOﬁCTBa, o0Jiactu IIPUMCHCHM.

1.2.5. Jlerkme cmiaaBbl. CoBpemeHHble aBuanMoHHble cTanau. IIpumepsr 3¢¢exTBHOrO

NpUMeHeHHs] HOBBIX MaTepuaJioB B Texuuke (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas JexIus
®opma opranmsanmu: JIekus

Onucanmue: COBpCMCHHLIC ABHAIIMOHHBLIC CIIJIaBbl Ha OCHOBC QJIOMUHHA, THTaHA4, MarHusd,

Oepuiuus.

BBICOKOHpO‘IHBIe ABHAallMOHHBIC CTaJI. KOppO3I/IOHHBIe ABHAIITMOHHBIC CTaJIH. ABI/IaLII/IOHHLIe crajim C

0COOBIMHU CBOMCTBaMH.

Kocmuueckue allraparhkl. KOHCTPYKI_[I/ISI IJ1aHepa caMoJIeTa. I[BI/II‘aTeJ'IeCTpOGHI/Ie. BepTOJ'ICTOCTpOCHI/IC.

1.3.1. Komno3unuuonusie Mmatepuajsl (A3: 2, CPC: 2)
Tun nexuun: Nadopmarrionsas nexys
®opma opranusaumm: Jlekums

Onucanue: JlucriepcHO-ynpodHeHHbIE KOMITO3UIMOHHBIe Martepuaibl (JIKM). JIKM Ha ocHOBe
amoMuHus, Oepwnins, Hukens. CHocoObl TONyuYeHHs, COCTaB, CTPYKTypa, CBOWCTBa, OOIacTH

MMPUMCHCHUL.
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Bonoknucteie Metammueckue kommnozuimoHHble Matepuanbl (BKM). BKM Ha ocHoBe amomMuHus,

MarHusl, TuTana, HuKens. CriocoObl MOTy4eHHsl, COCTaB, CTPYKTypa, CBOMCTBA, 001aCTH PUMEHEHHUSL.

DBTEKTHYECKHE KOMITO3UIMOHHBIE MaTepuaiibl (OKM). DKM Ha oCHOBe alFOMUHUS, HUKEIS U KOOAJIbTa,

TaHTana u Huoows. CriocoObl MOTy4EHHs, COCTaB, CTPYKTYpa, CBOICTBA, 00JIaCTH NPUMEHEHHUS.

Bonoxuunctrie KOMITIO3UIIMOHHBIC Marepuaibl Ha HOHHMCpHOﬁ OCHOB€. CTCKJ’IOHJ'I&CTI/IKI/I,

OOpPOBOJIOKHUTBI, YTJIEIUIACTUKH, OpraHoriacTuki. CocTaB, CTPYKTypa, CBOMCTBA, 00JIaCTH IPUMEHEHUSI.

1.3.2. llopomxkoBbie MaTepuaisbl (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanue: [lopucteie u KoMIakTHbIe TopomrkoBeie MaTepuanbl (IIM). CriocoObl moTydYeHusI.
[IM Ha ocHOBe KeJe3a, CTajH, LBETHBIX METAUIOB U cIiaBoB. CocTaB, CTPYKTypa, CBOIMCTBA, 00IaCTH

IMPUMCHCHU.

TexHuueckas KCpaMHUKa. OKCI/I)IHaﬂ nu 6CCKI/ICJ'I0pO,Z[HaH TEXHUYCCKAA KCpaMHKa. CriocoObl MOJIYYCHUA,

COCTaB, CTPYKTYpa, CBOICTBA, 001aCTH IPUMCHEHUSI.

HaHOKpI/ICTaJ'IJ'II/ILIeCKI/Ie Marcpualibl. CriocoObl MOJIYy4YCHUs, CTPYKTYpa, CBOﬁCTBa, obJactu IIPUMCHCHHA.

1.4.1. CoBpeMeHHbIEe TEXHOJIOTHM JIMTeiTHOTO npou3BoacTBa (A3: 4, CPC: 2)
Tun nekuun: MudopmarmonHas nexius
®opma opranmzamun: JIekys

Onucanue: Krnaccupukanuss cnocoO00B H3rOTOBICHUS OTIMBOK. V3roTOBIEHHWE OTIMBOK B
necyaHbIX popmax. JIutee B 0607109K0BbIE (POPMBL. JINTHE 1O BHILIABIAEMBIM MOAETAM. JINThE B KOKUIIB.
Jlutee nox nasnenueM. llenTpoOexxHoe nuthe. HenpepwiBHoe nuthbe. TpeOoBaHMs, NpeabsBiIsSeMble K
muTeiiHbIM crutaBaM. OCOOEHHOCTH M3TOTOBJIEHUS! OTJIMBOK M3 YYT'YHOB, CTaje€ld M I[BETHBIX METAJUIOB.

KOHTpOJ'IB KauecTBa OTIUBOK. CIIOCOOBI HCIIPaBJICHUA JINTEMHBIX ,I[eq)eKTOB.

1.5.1. CoBpeMeHHBIE TEXHOJIOTMH 00padoTKN MeTaJUI0B AaBiaeHueM (A3: 4, CPC: 2)
Tun nexumn: Nudopmarrionsas nexys
®opma opranmsaumu: JIekus

Onucanme: [Inacrmunocts meraios. IIpokarka. [IpeccoBanue. Bonouenue. Koska. IlITammnoska.

XoJI101Has IITaMIIOBKA. O60py,Z[OBaHI/Ie I O6pa6OTKI/I MCTaJIJIOB JJaBJICHUECM.

1.6.1. Texnosioruu o0padoTKH pe3aHueM, JIEKTPOIPO3HOHHOIT 00padOTKH, CBApPKHU M Naiiku (A3: 2,
CPC: 2)

Tun nekuun: MadopmarmonHas Jexius

®opma opranusaumm: Jlekuus
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Onucanne: CriocoObl 00pabOTKH pe3aHueM. TeXHOJOTHYECKHEe mapaMeTphl MPOIECCOB PE3aHUsI.
CmazouHo-oxnaxkaarommue cpeapl. CToikocTs nHCTpyMeHTa. Kiaccudukanys MeTautopexxyIux CTaHKOB.
[IpoextupoBanue TexHosornueckux onepamnuii. Todenue. CpepneHue U pactouka. DpezepoBaHue.

KonTtposs kauecTsa.

OnexTpopu3MYecKue M IIEKTPOXUMHYECKHUE CIIOCOOBI. OnekTpouckpoBasi  o0paloTKa.
DNeKTPONMITYJIbCHAsT 00paboTKa. DIIEKTPOKOHTAKTHAsE 00padoTKa. AHOAHO-MeXaHW4ecKas 00paboTKa.
DIEKTPOXUMHYECKOE MOJMPOBaHUE. DICKTPOXUMUYECKas pasMepHas o0paboTka. DiaekTpoadpasuBHas U

ANIeKTpoarMasHas 00paboTKa. YIIbTpa3ByKOBBIE U JIyueBbIE METOAbI 00PaOOTKH.

BI/II[BI CBApKH. IIerBaﬂ CBapkKa. P YUHasd, aBTOMATHYCCKasA M II0JIyaBTOMaTU4YCCKas CBapKa. CBapKa B
aTMOC(i)epe 3alllUTHBIX I'a30B. CBapKa SJICKTPOHHBIM M JIa3€PHBIM JIYUOM. I'a3oBas CBapkKa. KonTakTHas

cBapka: quddy3uoHHas U B3pbIBHASL.

[Taiika meramioB u criaBoB. CriocoOb! maiiku. KoHTpoIb kauecTBa CBApHBIX M MAsSHBIX COCTUHCHU.

1.7.1. Merammueckne u Hemeraanuueckue nokpsitus (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas Jexius
®opma opranmzamun: JIekys

Onucanue: I_[I/IHKOBLIG ITOKPBITHS. AmoMUHHEBEIE ITOKPBITHA. OJIOBSIHHBIE U XpoMCOACpIKaIIe

ITOKPBITHA. HOKpLITI/ISI IUIAKUPOBAHHUECM. OC&)K,I[GHI/IC B BAKyyM¢€ HUJIK B razoBou cpeac.

HeOpl"aHI/IIIGCKI/Ie IIOKPBITUA H CIIocoObl MX HaHECEHUS. OpFaHI/I‘{eCKI/Ie IOJIMMEPHBIC IIOKPLITHUA H
cIocoObl HMX HAaHECEHHS. 3aIHI/ITHBIe TCXHOJIOTUYCCKUC IIOKPBITHUA. Tenno3auTHbIC ITOKPBITHS.

TepMoperympyromue NOKpbITUS. JIakOKpacOYHbIE TOKPBITHSL.

3.4 IlpakTH4yecKue 3aHATHS

Ne Paznen Oobem, JAupakr.
Tema NPpaKTH4YeCKOro 3aHATHUS
n/n JHCIHHTLUTHHEI 4acoB eMHUIBI
1 1.2.Meramnnuec 2 Wupummposanue KpHCTannorpaq)I/quCKHx IUTOCKOCTEN U 3,4,5,6
KHE MaTepHaJbl HaNpaBJICHUH
1.2.Meramnnuec 3,4,5,6
2 2 JlmarpaMMBbl COCTOSHUS
KHE MaTepHaJbl
1.3.HoBrle 10, 11
3 KOHCTPYKIIMOHH 2 KoMIo3uIoHHbIe MaTepHaibl Ha TIOJIMMEPHON OCHOBE
bIC MATEPHAJIBI
1.3.HoBrle 10, 11
4 KOHCTPYKIIMOHH 2 HaHOCTpyKTypHBIE MaTepHAJILI
bIC MATEPHAJIBI
1.5.CoBpemenH 15, 16, 17,
bI€ TEXHOJIOTHUH 18
5 06paboTkn 4 Texnonornu 06pabOTKH METAJIIOB JaBICHUEM
METaJIJIOB
JIaBJICHHEM
1.6.CoBpemeHH 19, 20, 21
6 bI€ TEXHOJIOTUN 2 TexXHOJOTHS CBAPOYHOI'O IPOM3BOJICTBA
00paboTKH:
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pe3aHue,
CBapKa, naika

HToro:
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3.5.Conep:kanne NPAKTUYECKUX 3aAHATHIA
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1.2.1. UnaunupoBaHue KpucTasiorpadpuueckux njiockocreil u nanpasJjenuii (A3: 2, CPC: 2)
®opma opranmsaumu: [Ipakrrnueckoe 3aHsTHE

Omucanue: MuauippoBane KpuctauiorpaduuecKux MmIOCKOCTeH U HarpaBlIeHUH B
COOTBETCTBUM C 3aJIJaHUEM.

1.2.2. luarpammsl coctosinusi (A3: 2, CPC: 2)
®opma opranuszanuu: [Ipaktudeckoe 3aHsaTue
Onucanne:
JlnarpaMMbl COCTOSIHUSL CUCTEM C HEOTPAaHUYEHHOU PACTBOPUMOCTBIO B KUAKOM U TBEPIOM COCTOSTHHH.
JlnarpaMMbl COCTOSIHUSL CUCTEM C IBTEKTHUECKUM PaBHOBECHEM.
JlnarpaMMbl COCTOSIHUSI CUCTEM C TIEPUTEKTUUECKUM PAaBHOBECHUEM.
JlnarpaMMbl COCTOSIHUSL CUCTEM C XUMUUYECKUMH COCTMHEHUSIMU.

JlnarpamMMbl COCTOSIHUSI C TOTMMOP(HBIMHI NPEBPAILICHUSIMU.

1.3.1. KoMno3uiuoHHbie MaTepuaJibl HA oJuMepHoi ocHoBe (A3: 2, CPC: 2)
®opma opranmzanuu: CeMruHap, KOJUIOKBUYM

Onucanue: Kinaccel nommepos. [lommmepro-marpudsbie KoMIo3uTsl [lorMepHbie KOMIO3UTHI,
YIIPOYHEHHBIE KPEMHHUEBBIMU BOJIOKHAMHU Y TI1€pO/I OJIMMEPHbIE KOMITO3UTHI KoMITo3nImoHHbIe
MIOJIMMEPBI, YIPOUHEHHBIE apaMUIHBIM BOJIOKHOM. Matepuain noauMmepHoil Mmarpuiipl. O6padboTka
YIPOYHEHHBIX BOJIOKHOM KOMITO3UTOB. MeXaHnueckue CBOMCTBa nomMepoB. [Ipons3BoacTso,
(hopMOBaHME U COCIMHEHNE OIMMEPHBIX MaTEePHAJIOB.

Kepamuueckue KOMIIO3UTBI, YIIIEPOA-YIIIEPOAHBIE KOMIIO3UTHI M THOpUAHBIE KOMIIO3UTHL. CTpyKTypa
KEepaMHU4YECKUX MaTepuaioB. MexaHH4YeCKre CBOMCTBA KEpaMUYECKUX Marepuanos. [Ipon3BoacTso,
(dbopMoBaHME U COEIMHEHNE KepaMUIeCKIX MaTepuaiioB. LlemeHT u 6eToH. CTpOUTEIIbHBIE KOMIIO3UTHI.

1.3.2. Hanoctpykrypubie MaTepuajbl (A3: 2, CPC: 2)

®opma opranuzanuu: CeMruHap, KOJUIOKBUYM

Omucanue: OO11ast XapaKTEpUCTUKA HaHOMaTepraioB. CTPyKTypa NOJIUMEPHBIX, ONOJIOTMYECKUX
U YIJIEpOAHBIX HaHOMaTepuanoB. MexaHndyeckue cBoiicTBa HaHoMarepualoB. OCHOBHBIE METO/IBI

IMOJIYYCHUS HAHOMATCPHAJIOB. OCHOBHBIE MCTOAbI MOJTYYCHHS IMOPOIIKOB JJIsI U3TrOTOBJICHHA
HaHOMAaTCpUaJIOB. TexHomorus MOJIYUCHUA IMOJIMMCPHBIX, ITIOPUCTHIX, pr6LIaTBIX

1 Ononornveckux Hanomateprasos. [Ipumenenne HaHomarepuanos. OOIas XapakTepUCTUKA
HaHoMaTepuayioB. KOHCTPYKIIMOHHBIE, MHCTPYMEHTAIBHBIE U TPHOOTEXHUUECKUE HAHOMATEpUATbI.
[TopucThie MaTeprabl 1 MAaTEPUATBI CO CTIEUATBHBIMUA (PHU3UKO-XUMHUECKIMU CBOMCTBAMH.
Hanomarepuais! co crienuanbHbIMA (PU3UIECKUMU

coricTBamu. HoBble 3a1inTHBIE KepaMuueckie HaHoMaTepuaibl. HaHOTpyOKu-MeTamutypru.
MeuiHcKre 1 GMOJI0rn4YecKre HaHOMaTepHaibl. MUKpO- U HAHORJIEKTPOMEXaHUYECKUE CUCTEMBI.

1.5.1. Texnosoruu o0padoTku MeTa/LI0B AaBiaeHueM (A3: 4, CPC: 2)
®opma opranuzanuu: CeMUHap, KOJJIOKBUYM

Onucanue: CyInHOCTh KOBKH M 00J1aCTh €€ puMeHeHusl. OCHOBHbBIE Ky3HEUHBIE ONepaliiy.
OO1as TeXHOJIOrHYecKasl Cxema IPOU3BOJICTBA TOKOBOK HA MOJIOTax U mpeccax. Kinaccugpukanus
ITOKOBOK.

CymHocTh 00beMHO# mTaMnoBku. O0IacTh ee MPUMEHEHHUs, TPEUMYIIECTBA U HeAoCcTaTKH. OCHOBHBIE
Pa3HOBUIHOCTH 00BEMHOM mITaMIOBKH. OOBeMHast IITaMITOBKa Ha MoJioTaX. OCOOEHHOCTH IITAMITOBKH
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Ha ['TI. Homenknarypa nokoBok. M3orepmuueckas mrammnoska Ha ['T1. [IpenmyiiiectBa u HETOCTATKH.
[Iramnoska Ha I'T] B cocTOsIHMM CBEPXILIACTUYHOCTH.

DneMEeHTHI TEOPHH, COBPEMEHHBIE TEXHOJIOTUU U 000pYA0BaHHUE /IS IIPOU3BOJICTBA OECIIOBHBIX TPYO.
[TpomonbHas mpokaTka B KpyriioM KanuOpe. Bunrosas npokarka. TexHomorus nomy4eHus
xonoaHoepopMUpoOBaHHBIX TPYO. OOOpyI0BaHME ISl IPOKATKH M OTAEIKU TPYO.

Cy1IHOCTb IIPECCOBaHUS U OCHOBHBIE Pa3HOBUIHOCTH Iporiecca. OcOOEHHOCTH TeUeHHs MeTajia Ipu
npeccoBaHuu. TexHoIoru4ecKkas cxema mporecca mpecCoOBaHuUsI.

CylHOCTb M CXEMBbI IPOLIECCOB BOJIOYEHUS. MICX0IHbIE 3ar0TOBKY U rOTOBas MPOLyKLHs. BonouninbHbie
MHCTPYMEHTHI. TEeXHOJIOrUs BOJIOYEHHSI. XapaKTepUCTUKA U 000PYI0BaHHE JUIsl BOJIOYECHUS.

1.6.1. Texnosorusi ceapouHoro npousBoactTsa (A3: 2, CPC: 2)

®opma opranmsanuu: CeMruHap, KOJUIOKBUYM

Onucanue: TexHOIOrM4YECKHE OCOOCHHOCTH CBAPKH Pa3IMUHBIX METAJIOB U CIUIABOB
CBapuBaeMOCTbh METAJIJIOB U CILIABOB

Caapka yriiepoJIUCThIX U JIETUPOBAHHBIX CTaJleH

Caapka BbICOKOJIETHPOBAaHHBIX KOPPO3SUOHHOCTOMKHUX CTanen

Caapka uyryHa

CBapka Meiu U €€ CIUTaBOB

CBapka aJTFOMUHUS U €T0 CIUIAaBOB

No gk owdd R

Cpapka TyromiaBKiMX METaJUIOB U CILUIaBOB

TeXHOIOIrMYHOCTh CBAPHBIX COCAMHEHUI

1. ITonsaTne TEXHONOTMYHOCTH
2. Bri6op metaina
3. Br160p Tumna cBapHOTO COSMHEHHUS
4. Br160p opMBI cCBapuBaEMBIX 3JIEMEHTOB
S. Br160p crioco0a 1 BU1a cCBapKu
6. Br160p crioco0a ymMeHbIIeHUs CBapOYHbIX AedopMaliiii U HapsKeHUI
3.6./1abopaTtopHbIe padoThI
Ne Paznen HaumenoBanue j1adopaTopHoi Oo0bem, JAunnaxr.
n/n | aMcuMIIMHBI padoThl 4acoB eTHHUIbI
HcneiTanne MeTamioB Ha 3,4,5, 6,
1.2.Metamumu | pactspkeHue. OnpeneneHue 7,8,9
1 €cKue XapaKTEPUCTUK IPOYHOCTH U 4

MaTepHabI IJIACTUYHOCTH B COOTBETCTBHUHU C

I'OCT 1497-84

MeTomp! onpeescHre TBEPAOCTH 3,4,5, 6,

1.2.Merammnu

5 coKIe METAJIOB U CILIaBOB. McHbITaHUs Ha 4 7,8,9
TBepiocTh 1o PoxBemniy. VcnbiTanus

MaTepHaIbl

Ha TBEpAOCTh 110 bpunesmto

Hroro: 8
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3.7.Conep:xkanue J1a00paTOPHbIX padoT

1.2.1. UcnibITaHNe METAJIIIOB HA pacTsikeHue. OnpeneseHne XapakTepuCTHK MPOYHOCTH H
njaacTuyHocTu B cootBercTBUH ¢ TOCT 1497-84 (A3: 4, CPC: 2)

®opma opranmzanum: Jlabopatopuas padora

Onucanue: DKCIIEPUMEHTATLHOE N3yYEHHE MPOIIECCa PACTHKEHUS METAJUTMIECKOT0 00pasiia.
OnpenereHre OCHOBHBIX MEXaHHYECKHUX XapaKTEPUCTHK MaTepraia. O3HaKOMIICHHE C UCITBITATEIBHOM
maruunoit FP-100.

Bonpocs! 17151 caMOKOHTPOJIA:

1. Kakue oOpa3ipl IpUMEHSIOTCS 71l UCTIBITAHUSI MAaTEPUAJIOB HA pacTshkeHue?

2. O0ObsicHUTE NPUHLIUI PAOOThI UCIIBITATEbHON MAILIMHBI.

3. Kakoil Bu uMeeT nuarpaMma pacTsbKeHHs I IUTaCTUYHOTO MaTepuana, JUis XpylKoro Marepuania?
4. Yem 00BACHSCTCS HATMYME yYacTKa YIPOYHEHHS Ha THarpaMMe PacTsHKEHH?

5. Kak rpaduuecku onpeneants MOAyIIb IPOI0IAbHON ynpyrocta E?

6. Uro Takoe rpejesn NponopLuruoHAIbHOCTH, MPEJIe YIPYTOCTH, IPeJIe IPOYHOCTH (BPEMEHHOE
CONpPOTHUBJIEHHE Pa3phIBY)?

7. 1o xaKo¥ TOUKU AUarpaMMbl pacTshHkeHus: oopaser nedhopMupyercs paBHOMEPHO?

8. Kakue MexaHn4YecKre XapaKTepUCTUKH OTPEICIISIFOT MPOYHOCTHBIE CBOMCTBA Mareprasa?
9. Kakue MexaHMUYECKHE XapaKTEPUCTHKH ONPEACIISIOT IJIAaCTUYSCKHE CBOWCTBA MaTepruaia?
10. Kak onpeaenuts pacyeTHYIO AIHHY 00paslia Mocie UCTILITaHus?

11. Kakoe siBieHne Ha3biBaeTcs HakjienoM? J[o Kakoro mpezena MOKHO JOBECTH IpeJieN
IPONOPLUOHAIBHOCTH MATEPHAIOB € IOMOLIBIO HAaKJIena?

12. Kak onpezensiercst paboTa, 3aTpaueHHas Ha pa3pyiierne oopasmna? O KakoM CBOHCTBE MaTeprasia
MOYKHO CY/IUTB T10 yJIeNTbHOM paboTe, 3aTpaueHHO Ha pa3pylieHre oopasua?

13. Kak onpeienuts MapKy CTAIH H JIOITyCKaeMble HAPSDKESHHUS TS Hee MOCIIe POBEICHUS
71a00paTOPHBIX UCTIBITAHUIN?

14. Yem orimyaeTcs quarpaMMa UCTHHHBIX HaNpsHKEHUH TPU pacTsSHKEHUH OT YCIIOBHOM AUarpaMMal?

15. O0BsicHuTE, MOUeMy nocie 00pa3oBaHus IEHKH AadbHEHNIee pacTsHKeHHE POUCXOIUT P BCe
yMeHbIIIaro1eics: Harpyske?

1.2.2. MeToabl onpeaesieHue TBEPAOCTH METAJUIOB M CIIaBOB. McnibITaHNs HA TBEPAOCTH 1O
Poxsenty. UcnbiTanust Ha TBepaocth o bpunesnio (A3: 4, CPC: 2)

®opma opranuszanuu: Jlaboparopuas padora

Omucanue: M3yunth 0CHOBHBIE CITIOCOOBI U3MEPEHNUS TBEPIOCTH METAIIIOB U CILIABOB U
NPUOOPECTH MPAKTUUECKUE HABBIKK PAOOTHI C TBEPIOMEPAMH.

Bomnpocs! a5t caMOKOHTpPOJIS:

1. Yro Takoe TBEPIOCTH?

2. Yro npuHUMaETCs 3a €IUHULLY TBEPIOCTH 110 bpuHeno?
3. Kak ocymectBisiercst BbIOOp Harpy3ku?

4. YcnoBust BEIOOpa JraMeTpa IapHKa.

5. Kak onpenensercs TBEprocTh 1o Merony bpunens?

6. Crioco6 3anucH yncna Téprocty no bpunerno.

7. KaxoBel npenmMy1ecTsa merona bpunemns?

8. KakoBsl HefocTaTtku MeTona bpunens?
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9. Ha xakoM paccTOsIHUM JOJDKHBI HAXOIUThCS OTIEYaTKU OT Kpasi o0paslia U APYT OT JIpyTa MpH
M3MEpEeHuH TBEPAOCTU MeToaoM bpunenns u Poksemnna?

10. Yro nmpuHUMaeTcs 3a eIMHUILy TBEpAOCTH 1o Poksemy?
11. Kak BeiOupaercst uuieHTOp (HAKOHEYHHMK) JUISl MCTIBITAHUS [IPY UCTIOJIb30BaHUU MeToia PokBera?
12. Kak obecnieunBaeTcsi IIpeABapUTENbHas Harpy3Ka Ipy UCIIbITAaHUM Ha TBepomepe Pokseruia?

13. Yemy paBHa Harpy3ka (mpenBapuTebHas, OCHOBHAS M 00IIIas) IPY M3MEPEHUH TBEPAOCTH IO IIKAJIAM
A,B,C?

14. JIns u3MepeHusi Kakux MaTepralioB CIIy>kat mkaisl A, B, C?
15. Kak 3anuceiBaercst TBEpAOCTh 10 PokBesuty?

3.8.KonTpoJb camocrositesibHOi padoTsl (KCP)

Ne Pa3nen Oo0nem, Tema KCP
n/n AHCHUTLIHHDI 4acoB
Hroro:
3.9.Conep:kanne KCP

3.10.KypcoBbie padoThl ¥ MPOEKTHI 10 TUCHHILINHE

3.11.1IpomMeskyTOUYHAS ATTECTALMSA
1.

IIpukpennennnie paiiabi: 3auet (4 cemectp).doc

4. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA JJ1A
CAMOCTOSITEJILHOM PABOTHI OB YYAIOIINXCA IO JUCHUILINHE

C.C. IIumenos, II.A. HecrepoB. HWuauuupoBaHue KpHcTALUIOrpauyecKux IMJI0CKOCTel M
Hanpasjaenuii. M., MATH, 2014 r.

C.C. IIumenos, I1.A. Hecrepos. [Inarpammsl cocrosinusi. M., MATH, 2014 r.

1. OcHOBHas U AONOJIHUTENbHAS JIUTEPATYPA MO JUCLUTIIMHE
2. Pecypcobl nH(OpMAaIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTH «IHTepHeT.
3. Pecypchl HayuHO-TexHIUECKOW OnbmmoTexkn MAU.

4. InopmariioHHbIe CTEH B KadeIphl.

S. ®OHJI OIIEHOYHBIX CPEJCTB JIJIS1 TPOBEJEHUS ITIPOMEXKYTOYHOM
ATTECTALIUHU OBYYAIOIIIUXCSA ITO AMCIUIIJIIMHE
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Onncanne nokasarened, KpUTEPUN OLIEHWBAHUS KOMIIETEHIIMI M ONMCAaHUE IIKaJl OLICHUBAHUSA
OCYIIECTBISIIOTCS B COOTBeTCTBUU C [lomoskeHneM o OallIbHO-PEUTHHTOBOM CHUCTEME OIICHKHU
pe3yabTaToB 00yueHus cryaeHToB no auciuiuinae ([Ipukasz Ne42 ot 04.04.2014 «OO0 yTBepkacHUU
10JIOXKEHUS «PEUTHHT 11O JUCLIUIIIUHEY).

Jlns ouleHUBaHUS MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN OO0yUaIOLIUXCS

HCIIONB3YIOTCA cheayromnue kputepun 1o 100-0amuibHOM mIkane:

1. ®opmynupoBaHue MPEACTABICHHON HHPOPMAIINH B BHJIE TIPOOJIEMBI;
2. Tlpennoxenue criocoda pemieHus IpoOIeMbI;

3. OO6ocHoBaHue crioco0a pemnieHus TPoOIeMbI;

4. ]JlemoHcTpaIus croco0a pemeHus IpooIeMBbl.

OneHrBaHUE OCYIIECTBIISETCS MO CICAYIOIIECH IIKae:

100-6annpHas mkana PesynbraT ocBOCHUS
MmeHee 40 Kpurepuii e cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BEIpaKeH 4€TKO

JInst oueHMBaHMs CUTYalMOHHBIX 33JIaHUI UCIIOJIB3YETCS CIeAYIoIIas Kaa:

100-6annpHas mKana PesynbraT ocBOCHUS

00yyJaroImuics: He MOXeT C(OPMYITHPOBATH
Mmenee 30
pobieMy, peICTaBICHHYIO B 3aJaHUU

oOyyaromuiicst GopMyIHpyeT HOCTaBICHHYIO
3aady, y Hero chopMupoBaHbI

31-50 HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OJHAKO

) OTCYTCTBYIOT UHTETPHPOBAHHbIC TIOHATHUS U
HaBBIKH, B PE3yJIbTaTe YEro JOMYIIEHbI

OIIIMOKHU B PEIICHUN U 3aJaHHUEC HE BBIITOJIHCHO

3aJlaHuE BBINOJIHEHO, 00yJaromuiics
MIPUMEHSET 3HaHUSA ISl pELICHUS
51-80 MOCTaBJIEHHOW MPOOIEMBI, OIHAKO HE
) c(OpMHUPOBAHBI KOMIIETEHIINH, BCIEICTBUE
4ero 00y4aroIuiicst UCIIBITHIBAET 3aTPyAHEHUS

B ICMOHCTpAllUA CII0CO00B peUICHUd 3a1a49U

3a/1aHK€ BBINOJIHEHO KaK B TEOPETHUYECKOM,
81-100 TaK U B IPAKTHUECKOM IJIaHe, 00yUarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD

10 JaHHOMY BOIIPOCY

@DOHBI OIICHOYHBIX CPEICTB, MO3BOJISIONINE OIICHUTh PEe3yIbTaThl 00yUeHHs, BKIIOYAIOT B Ce0s:
®  BOINPOCHI K TPOMEKYTOUHOU ATTECTAIIUH.

HCpC‘-ICHL KOMIIETCHITUM U dTaIlbl UX (I)OpMI/IpOBaHI/ISI IMPUBCJICHLI B cnenyromeﬁ Ta6J'II/II_ICI

| N | Mudgp I Komnerenuust I Jtanbl GOPMHPOBAHUS KOMIIETEHIIUH
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1 JITIK 1 Crocoben HCTIoNB30BaTs | SHATE CYIIHOCTh U (HOPMBI MEXIUCUHUILIMHAPHOTO
MEXIUCUUIUIMHAPHBIA MOAXOA K pemieHuro | 10AX0Ia
337124 PO ECCHORANBHOI IEATENBHOCTH VYMeTh  HUCIONB30BaThb  MHCTPYMEHTBI  TEOPHHU
peleHus M300peTaTeNbCKUX 3a7a4 B
[I03HABATENLHOMN u npodeccHoHATBLHON
JIEATENBHOCTH;
Bragers: HaBbIKAMH CHHTE3a M KOHBEPIEHIIMH
3HAHMH  TIOJNyYCHHBIX B  paMKax  Pa3IMYHBIX
JUCIUIUIMH [PU PELICHUH 3324 npodecCHOHANbHOR
nestenbHOCTH CemecTp - 4
2 OIK-2 CrHocoGHOCTS  MPEACTABUTb  aJKBATHYIO Biasers OCHOBHBIMH IIOJOKEHHSAMH, 3aKOHAMHM H
COBPEMEHHOMY ypOBHIO 3HAHWil HaydHyro | MCTONAMH  CCTCCTBCHHBIX ~HAayK JUIA  PCIICHHS
KapTHHY MHpa Ha OCHOBE 3HaHHs OCHOBHbIX | NPOPECCHOHANLHBIX 325124
HOTOKEHMH 32KOHOB - MeTooB | YMETb IPUMCHATb OCHOBHBIE MOJIOKCHUS, 3aKOHBI H
&
€CTECTBEHHBIX HAYK M MaTeMaTHku juis | MCTOJBl  CCTCCTBCHHBIX — HAyK MpH  PCIICHHH
WCTIONB30BAHMA TPH  DELIHAM THIIOBBIX npodeccroHaNbHBIX U HAy4HBIX 337124 Cemectp - 4
3a1a4 IpOPEeCCHOHAIBHOM A TEIbHOCTH
KoMILUIeKT THIOBBIX HHAUBUAYAJIBHBIX 3aJaHUH
Ne Paznen Oo0bem,
HauMmeHoBaHHe THIIOBOIO 3aJaHUS
n/n AHCHHMILIHHBI 4acoB
Mertaumdeckne . .
1 8 WuaunupoBanue KpUCTAIIOrpapuIecKuX MIOCKOCTEH 1 HATPABICHUH
MaTepHaJIBI
Meraumdeckne .
2 10 JlmarpaMMBI COCTOSIHUS TBOWHBIX CIIABOB
MaTepHaJIBI
Hroro: 18

Conep:xkanue THIOBBIX 3aJaHU I

1.2.1. UnguuupoBanue Kpucraiorpaguyeckux miockocreii u Hanpasiaenuii(CPC: 8)

Temaruka: [IpoBecTn MHAMIMPOBAHUE KPUCTALIOTPAPUUECKUAX IUIOCKOCTEH W HANpaBICHUH B

COOTBCTCTBUH C BAPUAHTOM.

Tun: JlomanHee 3aanue

IIpukpensnennbie

HarnpasieHuit.doc

(paiiibr:

Nuaunmposanue

KpUcTaJUIOrpauyeckux  IUIOCKOCTE U

1.2.2. Imarpammbl cocTosinust ABOIHBIX ciiiaBoB(CPC: 10)

Temarnka:

1. Pacum¢poBars aumarpamMMbl cocTOsSHUN (ompeneneHue (a3 U CTPYKTYPHBIX

COCTaBJIAIOIIUX B JOOBIX 001aCTIX JIBOMHBIX ,[[I/Ial"paMM).

2. Hay‘{I/ITLCH IMOJIb30BATHCA MMPABHIIOM (1)213 U MPaBUIIOM OTPE3KOB IPHU IMOCTPOCHUN KPUBLIX OXJIAXKIACHUS

H OIPECACIICHUN KOJITMYCCTBCHHOT'O COOTHOIICHU (1)213 JJIA MOOBIX CILIABOB.

3. OHpC,Z[CJ'ISITB MMPOHECChI, MPOUCXOAANINEC Ha JIMHUAX OUarpaMMbl (J'II/IKBI/II[}/'C, COJIMAYC, S3BTCKTHYCCKAA

JIMHWA, TUHUA HpeHeHLHOﬁ PaCTBOPUMOCTH U Hp.), Ipr OXJIAXKJACHUN U HAIr'pC€BaHWU CIIJIaBa.

Tum: /lomarHee 3a1anue

IIpukpennennbie paiiabl: J(uarpaMmbl COCTOSIHUS IBOWHBIX CIUIaBOB.doC
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Bonpockl kK IpOMeKYTOYHOM aTTeCTALNK

«COBDeMeHHI)Ie MaTepuajibl U TCXHOJIOTI'MH )

1. 3auyert (4 cemecTp)
Ipukpensennsie gaiani: 3ader (4 cemectp).doc

6. NNEPEYEHb OCHOBHOM U JJONOJIHUTEJIBHOM YYEBHOM JINTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JTUCIIUITIJINHBI

a)OCHOBHAsl IUTEpaTypa:

1. MatepuanoBeneHue u TexHosorus MarepuayioB: YueOnuk / I'.I1. detucos, ®.A. I'apudymmun. - M.:
HUILL UHDOPA-M, 2014. - 397 c.: 60x90 1/16. - (Beicmiee obpazoBanue: bakanaspuar). (meperuier) ISBN
978-5-16-006899-2, 200 IK3. DNeKTPOHHBIH pecypc; PEeXKIM J0CTyTIa
http://znanium.com/bookread2.php?book=413166

2. OcHoBBI coBpeMeHHOT0 MaTepuanoBeaeHus: Y4ueonuk / O.C.Cupotkun - M.: HUL] MTHOPA-M, 2015. -
364 c.: 60x90 1/16. - (Beicmee obpazoBanue: bakanaBpuar) (Ilepernér) ISBN 978-5-16-009335-2, 500
9K3. DIEKTPOHHBIN pecypc; pexum Aocrtymna http://znanium.com/bookread2.php?book=432594

3. MarepuanoBenenre B MamiHoCTpoeHnu: yaebHoe mocodue / B.I1. Imurpenko, H.b. Manyiinosa. - M.:
HUL MHDPA-M, 2016. - 432 c.: 60x90 1/16. - (Beicuiee oOpazoBanue: bakamaBpuar (MATI))
(ITeperiér  7BL[) ISBN  978-5-16-010712-7  DnekTpoHHBI  pecypc;  PEeKUM  JIOCTyma
http://znanium.com/bookread2.php?book=501197

4. MarepuanoBe/ieHUe W TEXHOJOTUS MaTepuaioB [DIEKTPOHHBIA pecypc]: yueOHHK aisi OakanaBpoB
By30B 110 MamuHocTpout crierl. / I'.I1. derucos [u ap.]; mox pexn. I'.I1.detucora; MAU (Ha. ucnen. yu-
T). - U31. 7-e, mepepad. u A0m.-DIeKTpoH. TeKCTOBbIe U rpad. naH. - M.: FOpaiit, 2015. - 1 a5exTpoH. omnT.
muck (CD-R). - (BakanaBp:bazoBbiit kypc) (DnexktpoHHble KHHTH u3a-Ba "FOpait"). - DieKTpOHHBIH
aHaJIOT MEeYaTHOTO M3/aHus. - 3arf. ¢ TUTY. 9kpana. - ISBN 978-5-9916-3327-7. DnekTpoHHbIN pecypc;
pexum poctyma http://elibrary.mai.ru/MegaPro/Download/ToView/993

Jlumepamypa uz 31eKmpoHHO20 Kamano2a.

1. TaBpumok B.C., I'omsuoB B.A., Mationun B.M., CokonoB B.C., Cokonoa H.X., ®etucos I'.II.
MarepuanoBeieHe M TEXHOJOTWs MarepuayioB y4eOHUK il OakajaBpoB : Y4E€OHUK IJIsi BY30B IO

MarmHOCTpouT. crell.. FOpaiir, 2015. - 767 c.

0)10TI0JHUTENbHAS JIUTEPATYpa:

1. Inomxun B.B. MarepuanoBenenue: yued. mocobue ajst By30B — 2-¢ U3J., mepepad. u jom. — M.:
WznarensctBo FOpaiir, 2013. — 463 c. — Cepus: bakanasp. bazoBblii kypc.

2. MarepuanoBesieHie B MAalIMHOCTPOSHUH: Y4eOHUK Juisi OakanaBpoB / A.M. Anackus, I0.E. Cenos,
A K. Onernna, B.H. KmumoB — M.: UznarensctBo IOpaiit, 2013. — 535 c. — Cepus: bakanasp.
VYrnyGneHHsiii Kypc.
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3. HaeeigoBa U.C., Makcuna E.JI. Marepuanosenenue: Yue6. mocodue. — M.: M3marenscteo PUOP,
2006. — 240 c.

4. OCHOBBI MPOU3BOJICTBA aBUAITMOHHBIX MarepuaioB [Tekcr]: yde6.mocodue / I'.I1. detucos [u ap.];
MAU (I'oc. TexH. yH-T). - M.: MAU, 1999. - 47 c.: wn - ABT. yka3aHpl Ha 00OpOT€ THUT.JI. -
bubmuorp.:.c.46 (12 mas3B.). - ISBN 5-7035-2108-4. DnekTpoHHBII pecypc; pEeXHM JOCTyIa
http://elibrary.mai.ru/MegaPro/Download/ToView/425

5. TexHonorust KOHCTPYKIIMOHHBIX MarepuaioB / Hansckuii A.M. u ap. — M., Mammnoctpoenue, 1990 —
448c.

6. Komaue b.A., Enarun B.M., JluBanoB B.A. MeramioBenenue U tepmudeckas o0paboTKa LBETHBIX

METAJJIOB U CIUIABOB: YUeOHUK [T BY30B. — 4-¢ 3., mepepad. u gon. — M.: MUCHC, 2005. — 432 c.
7. Koncrpykimonnsle Marepuaisl: CripaBounuk / ApzamacoB b.H. — M., Mammnoctpoenue, 1990 — 688c.
8. Kommosunrionnsie marepuaisl: CripaBounuk / BacuiseB B.B. — M., Mammnoctpoenue, 1990 — 512c.

9. Marepuanosenenue: y4ueo. as By3os / b. H. Ap3amacos [u ap.]. — M.: MBTY um. H.3. baymana, 2003.
— 648 c.

10. I'ynsieB A. I1. MetamnoBenenue. YueOHUK At BY30B. 6-€ u3., epepad. u jgom. M.: Meramtyprus,
1986. - 544 c.

Metoauueckue YKa3aHUs:

C.C. Ilumenos, I1.A. Hecrepos. MHaumpoBanne KpucTaUIOTpapUIeCKUX IIOCKOCTEH W HANPaBICHHH.
M., MATH, 2014 1.

C.C. Ilumenos, I1.A. Hectepos. luarpammsl coctosinusi. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hecrepos. VcnpiTanue mMeTaiuioB Ha pacTsbkeHue. OnpefeneHue XapakTepUCTHK

MPOYHOCTHU M TmacTudHOCTH B cootBeTcTBHM ¢ ['OCT 1497-84. M., MATU, 2014 r.

C.C. Tlumenos, I1.A. HectepoB. Metobl onpesenieHre TBEpAOCTH METAJUIOB M CIUTaBOB. VcmibITanust Ha

TBepAocTh 1o PokBemy. McnbiTanus Ha TBepaocTs o bpunemmo. M., MATH, 2014 r.

7. NEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBbIX JJIs1 OCBOEHUS JUCIHAIIJINHBI
Hns obecneyeHust oOpa3oBaTeNbHOTO  Tpoliecca MO JIUCHUIUIMHE  OOyYaroniuMcs
MPEIOCTABIIAECTCS BO3MOXXHOCTh KPYTJIOCYTOYHOTO AMCTAHIMOHHOTO WHAMBUIYaJbHOTO OOCTyHa K

QJICKTPOHHBIM OMONMOTEUYHBIM CHCTEMaM W3 JIF000i TOYKH, B KOTOpOﬁ HUMECTCA HOCTYII K CCTHU

«HTEepHETY.
HaumenoBanue pecypca HHuTepHeT-CChIIIKA HA pecypce
"ZNANIUM.COM"
DneKTpoHHAas OubIMoTeYHas cucrema | http://znanium.com

"ZNANIUM.COM".

000 "U3pareancrso Jlanp™

DnexkrponHas oubmuoreunas cucrema OO0 e.lanbook.com
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"N3narenbcTBo JlaHn".

00O "DiexTpoHHoe W31aTeabeTBo FOPAWT"

DnektponHas 6ubanoreunas cuctema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JyekTpoHHas Oubamoreka MAU

OnekrponHas oudnnoreka MAU (codoctBennocts MAW). |  http://elibrary.mai.ru/MegaPro2/

Web
DaexkTpoHHasi 6udmoreka Koncopuuyma adpokocMudeckux By30B Poccun
DJIeKTpOHHAs OoubImoTeKa Koncopuuyma | http://elsau.ru
a’POKOCMHUYECKHUX BY30B Poccuu.
bubinorexka POOPU

bubnnorexa PODU ‘ http://www.rfor.ru/rffi/ru/library

EanHoe 0kHO 10cTYyNA K 00pa3oBaTe/IbHBIM pecypcam
EnuHoe oKHO 10cTyIa K 00pa3oBaTelbHbIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHDB"

DnekTponHas oubnroreunas cucrtema eLIBRARY. ‘ http://elibrary.ru

00O "HaunonaubHblil nugposoii pecypc "Pykont"
OO0 "HanuonanbHbli nudpoBoit pecype "PykoHt". ‘ http://text.rucont.ru

000 "UBHUC"
00O "UBUC". | http://ivis.ru
00O "HUnTerparop aBTOpCcKoOro npasa'
OO0OO "Unterparop aBropckoro mpasa" 1Qlib. ‘ http://www.iglib.ru/
®I'BY "PI'B"
OnekTponHas Onbnnoreka auccepranuii PI'B. http://dvs.rsl.ru
HarmonanwsHhas anexkrponnas 6ubmauorexa (HOB). http://H36.pd
HIT HO9UKOH

Hexommepueckoe MapTHEPCTBO "HauumonaneHsiit | http://archive.neicon.ru
OnexrponHo-UHpopmanmonusiii Koncopuuym".
Hay4HbIe MOTHOTEKCTOBBIE PECYPCHI U3/IaTENLCTBA http://link.springer.com/
Springer (apxuB).

HaydHble TIONHOTEKCTOBBIC O KypHalubl —u3matenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nannbix GreenFile kommannu EBSCO. http://www.greeninfoonline.com.
BHemHeaxoHoMHu4Yeckoe o0beuHeHHe " AKaJeMUHTOPr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "I'THTB Poccun"
baza nmanneix Web of Science (npaBooGmamarens - | www.webofscience.com
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http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://нэб.рф/
http://archive.neicon.ru/
http://link.springer.com/
http://www.tandfonline.com/
http://www.greeninfoonline.com/
http://publish.aps.org/
http://www.ams.org/mathscinet/index.html
http://www.ams.org/mathscinet/index.html
http://www.webofscience.com/

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

basa nannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa30BaTEeNbHBIX IIEIISX. http://www.nature.com/
Springer
Nature
ba3za nannbix komnanuu EBSCO Publishing: http://search.ebscohost.com

bl CASC. BJ] MathSciNet via EBSCOhost.
HayuHbple = MOJHOTEKCTOBBIE  JKypHaibl W KHuru | http://www.sciencedirect.com
n3natenbcrBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHble IOJHOTEKCTOBBIC aHIJIOSA3BIUHBIC JKypHaibl | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJINYECKHUE YKA3AHMS IS OBYUYAIOLIUXCS IO OCBOEHUIO
JUCHUTINHBI

O PexTUBHBIM CIOCOOOM pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEW CTYNEHTOB NpPU H3YUYCHHUH
JTUCIUIUIMHBIL SBIISICTCS CaMOCTOSITENIbHAs paboTa, KOTopas HaleleHa Ha TpOpadOTKy CTyIECHTaMH
Marepuaa MpoIIeIINX KOHTAKTHBIX 3aHATUN U OJATOTOBKY K IIPEACTOSALIUM 3aAHITHSIM.

CamocrosiTenbHasi paboTa CTYJIEHTOB MPOBOAMTCS WMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMU. MOXXHO, OJHAKO, pPEKOMEHJOBAaTb TIPYNIOBOE HW3YyYEHHE  MaTEpHUalOB,
o0ecrieunBarIIee COBMECTHYIO PA0OTy HECKONBKHUX CTYICHTOB, YTO IIOJIOXHUTEIHLHO BIHSICT HA
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B 1O Xe BpemMs BbICOKAas CTENEHb YCBOCHHUS HM3Y4aeMOW JUCLMIUIMHBI JOCTUTAETCA IpHU
MOCTOSIHHOM pa0doTe CTYIACHTOB HaJl TEKYIUM MaTepuaaoM. B 3Toil cBA3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTrepuaja B JEHb €ro MPOYTEHHs, YTO TO3BOJISIET, BO-TIEPBBIX, OINEpPaTUBHO (Ha
CleyIoIIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIME BOIMPOCHI U, BO-BTOPBIX, CO3/laBaTh Oarak 3HaAHUH IO
JUCHUIUIMHE 3a/10JIT0 JI0 TPOMEKYTOUYHOW aTTECTAllH.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSIM Takke HeoOXoauma MmpopaboTKa JIEKIIHOHHOTO
MaTepuanga. ITO MO3BOJUT OCO3HAHO paboOTaTh C MpeIaraéMblM MaTepHalloM MpernojaBaTeleM Ha
MPAKTUYECKOM 3aHSATHHU, &, CJIEJIOBATENIbHO, 3aKJIa/bIBaTh 0a3y METOAWK M IPUEMOB MPHU PEUICHUU
MPAaKTUYECKUX 3a]a4.

[Ipu u3yuenun matepuasia HEOOXOIMMO JIeJaTh aKIEHT HE Ha 3a3yOpHMBaHWU MaTepuala, a Ha
MOHUMaHUE ero (PU3UYEeCKOW CyTH, YTO Pa3BHBAET MBIILICHUE U TO3BOJIAET MOHSITH METOIOJOTHIO
W3y4aeMOM JUCUUTUIAHBIL.

Jlexyuu:

B xone neKuMOHHBIX 3aHATHH HEOOXOJUMO BECTH KOHCIEKTHPOBAaHHE Y4YeOHOro Marepuana.
OOpaiate BHUMaHHE Ha KaTeropuu, (pOpMyJIHUPOBKH, PACKPHIBAIOIINE COJEPKAHHE TEX WJIM HHBIX
SIBJIECHUM W MPOLIECCOB, HAYYHBIE BHIBOABI U MPAKTUYECKUE PEKOMEHIAIIUH.

KenarenbHO OCTaBISATH B pabOYUX KOHCIIEKTaX TOJS, TAe JAeNaTh MOMETKH M3 PEKOMEHIOBAaHHOMN
TUTEPATyphl, TOMOIHSIIONINE MaTepHall MPOCTYIIAaHHOW JIEKIIUHU, a TaKkKe MOJYCPKUBAIOIINE OCOOYIO
BOKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOJOKECHUH.

PexoMenayercs 3a1aBaTh NIpenoaaBaTei0 YTOUHSIOIIME BOMPOCHI C IENbI0 YICHEHUS TEOPETUUECKUX

I0JIO’KEHUH, pa3pelIeHNs CIIOPHBIX CUTYaLUH.
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CBoll KOHCHEKT JIeKIIMHU ClelyeT aopadaTbiBaTh, Jejas B HEM COOTBETCTBYIOUIME 3allCH U3
JUTEpaTyphl, PEKOMEHOBAHHOM MpernoaaBaTeieM M MPEAYCMOTPEHHOW pabouell mporpamMMon Jyist
paboueii nporpammsl aucuutuinabl (PILT).

Jlniss  noHMMaHUsA ~ Marepuaja M KaueCTBEHHOTO €ro  YCBOGHHSI PEKOMEHAYeTCS  Takas
MOCJIE0BATEIBHOCT U MPOJIOJKUTEIBHOCTh IEHCTBU:

- M3y4eHne KOHCTIEKTa JICKIIUK B TOT K€ JIeHb (1mocie jJekuuu): 10-15 MunyT.

- M3ydeHnne KOHCIIEKTa JICKLIUU 3a JIeHb nepe] cienytomei gekuuei: 10-15 munyT.

- V3ydenue TeopeTHuecKoro MaTepuaa 1no yueOHIUKY U KOHCIIEKTY: 2 yaca B HEeJIeIIO.

- B Teuenne Henenu 1 yac paboTaTh ¢ uTepaTypoii B OMOIMOTEKE (IJICKTPOHHONW OMOIMOTEKE).
PexkoMenpanuu no pabote ¢ JUTEpaTypod 3aKIrOYarOTCsl B HEOOXOAUMOCTH M3y4deHHs] MHPOpMaIUu
0 U3y4aeMOl TEMATHKE W U3JI0)KEHHOH B Y4eOHMKAX, YICOHBIX TOCOOMSIX, IEPUOAMUECKUX H3TAHUSX.
PekoMenayercst mocne u3ydeHus odepenaHoro naparpada ydeOHUKa BBITIOJTHUTH HECKOJIBKO MPOCTHIX
yOpaXHEeHU Ha JaHHYI0 TeMy. KpoMe TOro, oueHb IOJIE3HO MBICIEHHO 3aJaTh cebe Cleayrolue
BOIIPOCHI U TONPOOOBATH OTBETUTH HA HUX:

- 0 uéM 3TOT maparpad?

- KaKre HOBBIC TTOHSTHUS BBE/ICHBI, KAKOB UX CMBICH?

- YTO JaAyT 3TU MOHATUS HA TIPAKTHKE?

Cemunapckue 3auamus.

BaxHoll cocTaBHON dacThio y4eOHOrO mpolecca B By3€ SIBISIOTCS CEMHHAPCKHE/TIPAKTHYECKHE
3aHATHS. [11aHbl CEMUHAPCKHUX 3aHIATUH, UX TEMATHUKA, PEKOMEHIyeMasl JIUTEpaTypa, LeJb U 3a4a4u €€
M3YYEeHHsI COOOIIAOTCS MPENoJaBaTesieM Ha BBOJHBIX 3aHATHUIX Win 0epyTes u3 PI1/I.

[logroroBka K CEeMHMHApCKOMY 3aHATHUIO BKJIOYaeT 2 3Tamna: 1-di — OpraHu3auudoOHHBIN; 2-U -
3aKperyieHue M yriayOlieHue TeopeTndeckux 3HaHuil. Ha mepBoM 3Tame CTYJIEHT IJIaHUPYET CBOIO
CaMOCTOSITENIbHYIO paboTy, KOTOpast BKJIIOYAET:

- ySICHEHUE 33/IaHUS Ha CAaMOCTOSITENIbHYIO paboTy;

- oA0Op PEKOMEHIOBaHHOU JIUTEPATYPhI;

- COCTaBJIEHHWE IUlaHa pal0oTbl, B KOTOPOM OINpPEAENSAIOTCS OCHOBHBIE ITYHKTBI HPEICTOALIEH
MOATOTOBKH.

BTopoil sTan BKIIOUaEeT HEMOCPEACTBEHHYIO MOATOTOBKY CTyAEHTa K 3aHsATu0. HaumHaTh Hamo ¢
W3Yy4YEeHHs] pEeKOMEHI0BaHHOM MuTeparypbl. Ha nekuun oObIYHO paccMaTpHUBaeTCs HE BECh MaTepHal, a
TOJIBKO €ro yacTb. OcTajibHas €ro 4acTb BOCHOJHSIETCS B IPOIECCE CaMOCTOSITENbHON padoThI.
Ocoboe BHHMMaHHE MPU HTOM HEOOXOAMMO OOpaTHUTh Ha COJEPKAHHE OCHOBHBIX IOJOKEHUU U
BBIBOJIOB, 00BsICHEHUE SBIICHUH U (PAKTOB, YACHEHUE MPAKTUUYECKOTO MPUTIOKEHUS pacCCMATPUBAEMBIX
TEOPETHYECKUX BOIPOCOB.

[Ipu HeoOxomumocTu cieayeT oOpaliaThCsi 3a KOHCYyJbTalMeill K mpernonaaBarento. Ha cemuHape
KaXKJIBI €ro y4aCTHUK JIOJDKEH OBITh TOTOBBIM K BBICTYIICHHIO TIO BCEM ITOCTaBJICHHBIM B IIJIaHE
BOIIPOCAM, IPOSBIISITH MAKCUMAJIbHYIO aKTUBHOCTh MPH KX PACCMOTPEHHMH. BBICTyIUIeHHE HOIAKHO
CTPOUTHCS CBOOOIHO, YOEIUTENbHO U apryMeHTupoBaHo. IIpemomaBarens CIEAUT, YTOOBI
BBICTYIUICHHE HE CBOJMIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCHPOHU3BEJIEHUIO TEKCTa), HE

AOITYCKAC€TCA U MPOCTOC YTCHHUEC KOHCIICKTA.

Bepcus: AAAAAADw2qg Koa: 000153312



[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHUSIM, OOYy4YalOUIMMCS HEOOXOJUMO HU3YYUTh OCHOBHYIO
JTUTEpaTypy, O3HAKOMUTHCS C JOIMOJHUTEIbHOW JIUTEPATypod, HOBBIMM MyOJUKalUUsAIMU B
MEPUOIMYUECKUX HW3JIaHMSIX: >KypHaJlax, razerax u T.4. I[lpy 3ToM yuecTb peKOMEHIAlUU
mpernoaaBaTelis U TpeOboBaHusl y4eOHOU nporpamMMbl. B Xo/1e MOATOTOBKYU K MPAKTUYCCKUM 3aHSATHIM
HEOOXOUMO OCBOMTH OCHOBHBIE TMOHSTHS M METOAMKM pacyeTa IOKas3aTesiel, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI.

Iloocomoska Kk 3a4émam u IK3AMEHAM:

[Tpu moAroToBKe K 3a4éTy MO TUCIHILIMHE OOYyYaroIIHiics MpopadaThIBACT COJACpKAHUE JICKIUN I10
CBOEMY KOHCIIEKTY U 10 peKOMEHJOBAaHHBIM yueOHHKaM. Ha kaxxapiii Borpoc, o0y4daromuics JoKeH
HamucaTh IUIaH OTBETAa, KPaTKO MEPEUrCIIUTh U 3allOMHUTH OCHOBHBIE (haKThl, monoxeHus. Ha stame
MOJTOTOBKH K 3a4eTy O00ydYalONIUIACs CHCTEMAaTU3UPYET U HHTETPUPYET WH(POPMAIIUIO, OTHOCSIIYIOCS
K pa3HBIM pazjieliaM JICKIIMOHHOTO MaTepHala, JIydille TTOHUMAaeT B3aMMOCBS3b Pa3IMIHBIX (PAKTOB H
MOJIOKEHUN AUCHUILTHHBI, BOCIIONHSIET MPOOEIIbI B CBOUX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0AHUAM.

BrinonHenne nomamiHero 3aiaHusi CTYyJICHTOM SIBJISIETCS TIOBTOPEHUEM, 3aKPEIVICHUEM U YCBOCHHUEM
MPOMICHHOTO Ha 3aHATUM MaTepualia, MOJArOTOBKA K M3YYEHHIO HOBBIX BOMPOCOB, PACHIMPEHHE U
yrayOieHue 3HaHUM, popMUpoBaHUE yMEeHMI U HaBBIKOB. [IpenogaBatens GopMynupyer qoMaiiHee
3aJlaHue ONTUMAIbHBIM MO 00BEMY M COAEPIKAHHMIO C BOMPOCAMHU Ui OOCYKIIEHUS U PACUETHBIMU
3aJla4aMH, Ipejnosiarasi IpeeMCTBEHHOCTh IIEPEX0/ia OT paHee U3YYEHHOTO K HOBOMY.

Tembl pedeparoB, Kak MPaBUIIO, MOCBSIICHBI PACCMOTPEHHUIO OJHOHN TpobiieMbl. OOBEM pedepara
MOKET ObITh OT 12 10 15 cTpaHUIl MAIIMHOMHCHOTO TEKCTa. TEKCTOBas 4acTh pabOThI COCTOUT W3
Brenenusi, OCHOBHOI YacTu U 3aKJIIOUCHUS.

Bo BBejieHHH CTYICHT KpaTKO 0OOCHOBBIBAET aKTyalbHOCTh M30PaHHON TeMBI pedepaTa, paCKphIBACT
KOHKPETHBIC 1€ W 3a/]auyd, KOTOpble OH COOMpaeTcs peHIuTh B XOJE CBOETO HEOOJBIIOTO
HCCIeA0BaHUs.

B ocHOBHO# yacTu OPOOHO pacKphIBAETCs COAepKaHUE BOIPOoca (BOIPOCOB) TEMBI.

B 3akmioueHun KpaTtko JOJKHBI OBITH CHOPMYIHUPOBAHBI TOJYYCHHBIC PE3yJIbTaThl UCCIEAOBAHUS U
naHbl BBIBOJIBI. KpoMe Toro, 3akimroueHne MOKET BKIIOYATh MPEJI0KEHUs aBTOpa, B TOM YHCIIE U TI0
JalbHEUIIeMY U3YYSHHIO 3aMHTEPECOBABILIEH €r0 MPOOIEMBI.

B cmomcok nuteparypbl (MCTOYHHKOB M JIMTEPATYpPhl) CTYACHT BKJIIOYAET TOJNBKO T€ JIOKYMEHTHI,

KOTOpBIE OH MCIIOJIb30BaJl IPU HANIMCaHUM pedepara.

9. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTI' M, UCITIOJIb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE
JlucuMmimHa  OpMEHTHpPOBaHA Ha IPUMEHEHME KOMIBIOTEPHOM TEXHHKH, pECYPCOB

MH(OPMALIMOHHO-TEIIEKOMMYHHUKAIMOHHON ceTH «HTepHeT», snekTpoHHoi 6ubnuoreku MAU st
noucka, coopa, XxpaHeHHs, 00pabOTKHU U MPEICTABICHUS UH(OPMAIIHH.

[IporpamMmmHoe obecnieuenue, MHTepHET-pecypehl, NEKTPOHHbIE OMOINOTEYHbIE CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. ONMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3BI IO OCBOEHHIO
JUCHUTIJIMHBI
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

1. JIex1iMOHHEIE 3aHATHA:

1.1. KoMmieKT 35IeKTpOHHBIX MTPE3EHTALIMOHHBIX MaTEpUAJIOB (CIai0B).

1.2. Aynuropus i 4YTEHUs TOTOYHBIX JIEKLUH, O0OOpylOBaHHAs KOMIIBIOTEPOM U
MPOCIHUPYIONIUM YCTPOUCTBOM (TIPOEKTOP, 3KPaH, KOMIIBIOTEP/HOYTOYK).

2. IlpakTueckue 3aHsTHS:

2.1. Ayauropusi Ui TPOBEACHUS MPAKTUYCCKUX 3aHATHH M o0miero mpogecCHOHAIBLHOTO
[UKJIa JUCLUUIUIMH, 000pyI0BaHHAsE KOMIIBIOTEPOM, SKPAaHOM H MTPOCIUPYIOLIUM YCTPOHCTBOM.
2.2. DnexTpudeckue aboparopusie neun mapku CHOJI- 1,6.2,5.1/9-13.

2.3. Kommekuuss MHUKPOCTPYKTYp, H3y4aeMbIX KOHCTPYKIMOHHBIX W HHCTPYMEHTAIBHBIX
MaTepHUaIIOB, PACTBOPHI COJICH.

2.4. MeputenbHbli HMHCTPYMEHT, TBEPAOMEpHI, MeTaulorpaduueckue U OHOJIOTHYECKHE
MUKPOCKOTIBI, ~ My(QenbHble  IMe4H, NUIH(QOBAIBHO-TIOJIMPOBATBHOE  000pyIOBaHUE LIS
MIPUTOTOBIICHHS IUTH(OB.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«CoBpeMEHHEIC MaTEPHAIBI M TEXHOJIOTHH»

AHHOTanusA padoyeil NporpaMmbl
JucuuruinHa CoBpeMEHHbIE MaTepualbl U TEXHOJIOIUHU SIBJIIETCS YacThio bioka 1 JIuciunianabl
IUCLUUIUIMH  TIOATOTOBKM CTYJCHTOB 10 HampaBieHuto moArotoBkd 38.03.02 MeHeHKMEHT.
HucuuiuinHa peanusyercss Ha CrynuHo dakynbrere «MOCKOBCKHMN aBHAIIMOHHOTO MHCTUTYTa
(HalMOHAIBHOTO MCCIIEIOBATENILCKOTO YHUBEPCUTETA)» Kadeapoi (kadenpamu) Duy.
JuciunauHa HareneHa Ha popmupoBanue ciaeayromumx kommnerernuii: IIIK 1 ,0TTK-2.

Coz[epmaHI/Ie JUCHUIINIMHBI OXBAaTbIBACT KpPYI' BOIIPOCOB, CBA3AHHBIX C: DaSDa6OTKOﬁ )41
OPpUMCHCHUEM COBPCMCHHBIX MATCPpHAJIOB H TEXHOJIOTHH B BBICOKOTEXHOJIOTHYHBIX OTpacjiiax
IPOMBIIIIICHHOCTHU

[IpenogaBanue MUCHUIUIMHBI MpeAyCMaTpUBaeT cCienyromue (GopMbl OpraHU3aluu y4eOHOTO
nponecca: Jlekmwsi, [Tpaktudeckoe 3anarue, CeMuHap, KOJUIOKBUYM, JlaboparopHas paboTa.

[TporpamMMoii JUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJISA: MPOMEKYTOYHAsS
arrecraius B oopme 3aueT (4 cemectp).

OO0mast TpyI0EeMKOCTh OCBOCHHUS AMCIMILIMHBI COCTaBIsAeT 3 3aueTHBIX enuHun, 108 uacos.
[TporpamMmo#i TUCHMIUTMHBI MPEIYCMOTPEHBI JIeKIMOHHbIe (28 yacoB), mpaktuyeckue (14 dvacos),
nabopatopubie (8 uwacoB) 3amstus u (58 wacoB) camocrosTenbHOW paboOThI cryaeHTa. llens
IpernoiaBaHusi Kypca — C(OPMHPOBATH y CTYJIEHTOB IPEICTABICHHE O COBPEMEHHBIX MaTepHaiax,
pa3pabaTblBaéMbIX M BHEAPSIEMBIX B COBPEMCHHOM MAIIMHOCTPOCHHU, a TAKXKE O MPOTPECCHBHBIX
TEXHOJIOTUYECKUX METOJIaX WX MPUMEHEHHUS, MO3BOJISIONIMX 00CCIICYUTh BEICOKUE SKCILTyaTallHOHHbIC
CBOMCTBA MEXaHW3MOB M MAIIIMH B M3CIHIX MAITMHOCTPOCHHUS, a9POKOCMUYCCKON TEXHHUKH.

3anayu U3y4eHUs Kypca — HAy4uTh CTYJEHTa OPUEHTUPOBATHCSI B MHOIOOOpa3UK COBPEMEHHBIX
MaTepUasoB, ONPEACNATh PAlMOHAIBFHBIE 00JACTH MPUMEHEHUS! TeX WM MHBIX MAaTepUalIOB U yMETh
OLIEHUBATh JJOCTUTAEMBII MPH STOM TEXHHUKO-IKOHOMHUYECKUH 3 (DeKT.
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IMpunoxkenue 2

K padoyeii mporpaMme IUCHUIIUHBI
«COBpEeMEHHBIC MATEPUAJILI U TCXHOJIOTHH»

IIpukpeniennslie ¢aiibl

3auer (4 cemectp).doc

IIpomexyrounas arrecranusi Nel

3auer (4 cemectp)

Cemectp: 4

Bua koutpods: 3u

Bomnpocnr:

1. AHTHQPUKIINOHHBIE CTIABBI.

2. Apronoayrosas cBapka (Ap/IC) merasmios.

3. Bosiouenne MeTanioB U CIUIaBOB.

4. Bonouenwue.

S. l'a3oBas cBapka METaJUIOB.

6. W3zroroBneHne OTIUBOK B NecuaHbIX (hopMax. JINThE 1O BBHITUIABISIEMBIM MOJICIISIM.

7. Knaccugukanus BUI0B CBapKU COBPEMEHHBIX MaTepHAaIIOB.

8. Knaccudukanus 1 MapKHpOBKa CTaH.

9. Knaccugukanus u cBoiicTBa 4yryHOB.

10.  Knaccuduxkamus crnoco60B U3rOTOBIECHUS OTIMBOK.

11.  Kunaccel cBapkH.

12. KoBka M mITaMIOBKA: CyITHOCTh M BUJIBI.

13. KoBka MeTaJJIOB U CIIJIABOB.

14.  KoBka: CyIIHOCTb Y Ha3HAUYEHUS.

15. KoMmmo3uiuoHHBIE  MaTepuaibl Ha  TMOJIMMEPHON  OCHOBE:  CTEKJIOIJIACTHKA,
OOpOIIACTUKH, YITIEIUIACTUKH.

16.  KoMmmo3umumoHHbIE MaTepUabl, ApMUPOBAHHBIC BOJIOKHAMHU.

17.  KoMmo3uiuoHHbIE MaTepUabl, ApMUPOBAHHBIEC YACTHIIAMHU.

18.  KoMmmo3uinoHHbIE MaTe€pUabl: BUJIbl, CYIIHOCTb, HA3HAUEHHUSL.

19.  KoHCTpyKIIMOHHBIE KOMITO3UITMOHHBIE MaTEPHAIIBI: OMPEeNICHIE U KITaCCUPUKAIIHSL.

20. Jlerkue cruiaBbl: BHABI, Ha3HAYCHUS.

21.  Jlutwe B KOKuib. JIuThe moa naBinenueM. LieHTpoOexkHOE THUThHE.

22.  JluTwe MOJ NaBICHUEM.

23.  Hay4HO-TexHHYeCKasi PEBOJIOIHS: CyIIHOCTh, OCHOBHBIE ITaIIbI.

24.  Hay4HO-TeXHHYECKHI TPOTpecc U OOIIECTBO.

25.  Hewmeramnnueckue MaTepuasibl.
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26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
W31,
40.
4].
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
MaTEpHUAIbL.
52.
53.
54,
55.
56.
57.
58.
59.
60.

HenpepbiBHOE TUTHE.

Hepazpymiarorue MeTo 1l KOHTPOJIS.

O6opynoBanwue st 00padOTKH METAJIIOB JIaBIICHUEM.
OcHoBHast MPOYKITUs TPy 00pabOTKE METAIIIIOB TaBJICHUEM.
OcHoBHOE 000pYIOBaHUE TSI TPOBEACHUST 00Pa0OTKH METAJUIOB JIABJICHUEM.
OCHOBHBIE OTIEpaIuy KOBKH.

OCHOBHBIE TEXHOJIOTMYECKHE CBOMCTBA MOPOIIKOB.
OCHOBHBIE 3TaIbl HAYYHOH PEBOJIOIUH

OCHOBHBIE 3TaIbl TEXHUUECKOW PEBOJTFOIIHH.

[TmacTHYHOCTH METAJIIOB.

[ToHATHE HAZIGKHOCTH U JOITOBEYHOCTH.

[TopomkoBast metamtyprusi. OCHOBHBIE ITOHATHS.
[TopomikoBasi METaJUTYprusi: CYIIIHOCTh M HA3HAYCHUSI.

HpeI/IMYH_IeCTBO HOpOHIKOBOﬁ MCTAJUIYPIUr Tiepca APYyruMu criocobamu MMOJIYyUCHUA

[IpeccoBanue: CyIIHOCTD U BUIBI.
[TpupoHbIE KOMIIO3UTHI.
IIpousBoncTBO cTany.
[IpousBoaCTBO UyryHa.

[IpokaTka METAJIJIOB U CILIABOB.
IIpokaTka: CyIIHOCTb U BUJIBI.
CBapka: CyIlHOCTb ¥ Ha3HA4YEHUE.
CroucTeie KOMIO3HIIMOHHBIE MaTEPHAIIBL.
Cnekanue. Tepmuueckas o0padoTKa.
CmunaBsl ¢ 3¢ GEeKTOM NaMsITH.
Crioco0Ob1 06paboTKHU pe3aHHEM.

Crexknomnactuku. bopormnactuku. Yrnemnactuku. OpraHomiacTUky. Terio3aiuTHbIe

CyIHOCTB JIMTEHHOTO MTPOU3BOJICTBA.

TBepnocts.

TexHuueckas Kepamuka.

TexHonIorns Noay4YeHns COBPEMEHHBIX METAJUIMYECKUX ITOPOIIKOB.
Tunel cBapHBIX U31ETUM.

Touenue. Cepienue u pacrouka. Ppe3epoBaHue.

TpeboBanusi, mpenbsABIsieMble K HHCTPYMEHTAIBHBIM MaTepHaiaM.
[IITamnoBKa.

3J'ICKTpOIlyFOBa$I CBapKa MCTAJIOB.
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JAmarpamMMbl COCTOSIHUS IBOMHBIX CIIaBOB.doc
Baok Nel CoBpemeHHbIE MaTEpUAIbl U TEXHOJIOTUU
Pazgen Ne2 Metajminueckue MaTepuaibl

Tunosoe 3aganue Ne2 J/[narpamMbl COCTOSIHUS IBOMHBIX CILJIABOB

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: 1. PacmmdpoBare auarpammbsl COCTOsSIHUE (ompenenenue (a3 U CTPYKTYPHBIX
COCTABJIAIOLIMX B JIFOOBIX 00JaCTAX JBOMHBIX AUArpamMMm).

2. Hayuutbcs mosib30BaThCsl MpaBWIOM (a3 U NPaBUIOM OTPE3KOB IPU MOCTPOCHUM KPUBBIX
OXJIQXKJICHUS U OTIPE/ICIICHNU KOJIMYECTBEHHOTO COOTHOMICHUS (a3 sl JTFOOBIX CIIaBOB.

3. OnpenensaTh NpOLECCHI, NMPOUCXOJALIME HA JUHUAX Juarpammsl (JIMKBUIYC, COJHUAYC,
IBTEKTHUYECKAs JIMHUSA, JTMHUA NPEIeNbHOM PacTBOPUMOCTH U Ip.), IPU OXJAXKAECHUU U HarpeBaHUU
CILIABA.

TunoBbie BapuaHTbI:

BAPHUAHT Ne 1
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= a0+ fso
PacTBOpHMOCTH (ha3 IPY KOMHATHOM TEMIIEPATYpE:
0=5 N Bo=85 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIIAIONIMX JJIs CILIABOB:
0%, 15%, 30%, 70% B
BAPUAHT Ne 2
[TocTpOUTH JBOMHYIO JUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Kso= a0t fso
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpAType:
a,=30 N Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX JJIs CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 3
[TocTpOUTh JBOMHYIO JHArpaMMy COCTOSIHMS 110 JAHHOMY TPEX(Pa3HOMY PABHOBECHIO
ZK40= az0t fso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpe:
20=20, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENETUTH COOTHOIIEHUE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABIISIONIMX IS CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 4
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Ks0= a0+ fr0
PacTBOprMOCTH (pa3 Ipu KOMHATHOM TEMIIEPATYPE:
20=20, Bo=80 B%
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[ToCTPOMTL KpHBHIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX JJIs CILIABOB:
0%, 30%, 50%, 80% B
BAPHUAHT Ne 5
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Ka0= a0t fso
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpAType:
a2,=10, B,=90 B%
[TocTPOMTL KpUBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIIAIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 6
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Keo= azot fso
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpaType:
2,=10, B,=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISAIONIMX JJIs CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 7
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= az0+ fso
PacTBOpHMOCTH (ha3 Y KOMHATHON TEMIIEPAType:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX IS CILIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne &
[TocTpoUTh JBOMHYIO HArpaMMy COCTOSIHMS 10 JAHHOMY TPeX(pa3sHOMY PaBHOBECHIO
K'50= a0+ fro
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpe:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIEHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 50%, 80% B
BAPHUAHT Ne 9
[TocTpOUTH JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K'50= a0t fro
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpATYpe:
a,=10, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 30%, 70% B
BAPUAHT Ne 10
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSHHS 110 JaHHOMY TPEX(a3HOMY PaBHOBECHIO
Ks0= a0+ P70
PacTBOprMOCTH (pa3 Mpu KOMHATHOM TEMIIEPATYPE:
20=20, Bo=70 B%
[TocTpoUTh KpHMBBLIE OXJIAKICHHUS, HAPUCOBATh CTPYKTYPY M ONPEAEIMTH COOTHOLIEHHE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 11
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[TocTpoUTh JBOWHYIO JHArPAMMYy COCTOSIHHS 10 JaHHOMY TpeX(a3HOMY paBHOBECHIO
Ka0= a0t fso
PactBopuMOCTS (ha3 pu KOMHATHOU TEMITEpaType:
a,=10, Bo=80 B%
[TocTpOUTh KpHBBIE OXJIAKICHHS, HApPHCOBATh CTPYKTYPy M ONPEAEIUTh COOTHOIICHHE
(ha30BBIX U CTPYKTYPHBIX COCTABIIAIOIINX IS CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 12
[TocTpoUTh JBOMHYIO JHArPaMMy COCTOSIHHS 10 JaHHOMY TpeX(a3HOMY paBHOBECHIO
Keo= azot fso
PacTBopuMOCTS (ha3 ipr KOMHATHOM TeMITeparype:
a0=10, Bo=90 B%
[TocTpoUTh KpHBBIE OXJIAXKICHHS, HAPHUCOBATH CTPYKTYPY H ONPEAEIUTH COOTHOIICHHE
(a30BBIX U CTPYKTYPHBIX COCTABIIAIOIINX IS CILIABOB:
0%, 20%, 40%, 70% B
BAPHUAHT Ne 13
[TocTpouTh TBOMHYIO THArpaMMy COCTOSIHUS 110 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
K= A+ Bso
PactBopuMOCTh (ha3 mpu KOMHATHOM TeMIieparype:
Bo=85 B%
[TocTpouTh KpUBBIC OXJIAKACHUS, HAPUCOBATh CTPYKTYpy M ONPEICIHTh COOTHOIICHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABIISAIOIINX IS CILIABOB:
0%, 20%, 40%, 70% B
BAPHUAHT Ne 14
[TocTpouTh BOMHYIO THarpaMMy COCTOSIHUS 110 JAHHOMY TpeX(ha3zHOMY PaBHOBECHIO
Keo= azt+ B
PactBoprMOCTh (ha3 mpu KOMHATHOM TeMIieparype:
20=30
[TocTpouTh KpHUBBIC OXJIAKIACHHUS, HAPUCOBATh CTPYKTYpy M ONPEICIHTh COOTHOIICHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABIISAIOIINX IS CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouTh BOMHYIO THArpaMMy COCTOSIHUS 110 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
ZK40= az0t fso
PacTBoprMOCTH (ha3 mpr KOMHATHOM TeMIieparype:
a,=10, Bo=90 B%
[TocTpouTh KpUBBIE OXJIAKACHHUS, HAPUCOBATh CTPYKTYPy M ONPEICITHTh COOTHOIICHHE
(ha30BBIX M CTPYKTYPHBIX COCTABIISAIOMINX IS CIIIIABOB:
15%, 40%, 60%, 100% B
BAPHUAHT Ne 16
[TocTpouTh TBOMHYIO THArpaMMy COCTOSIHUS IO JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Kso=A+ B
PacTBOprMOCTH (ha3 mpr KOMHATHOM TeMIieparype:
ITocTpouTh KpUBBIE OXJIAKIECHHUS, HAPUCOBATH CTPYKTYPy H ONPENEIUTH COOTHOIIEHHE
(ha30BbIX U CTPYKTYPHBIX COCTABIISAIOIINX IS CILIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 17
ITocTpouTh JBOMHYIO IHArpaMMy COCTOSIHUS 110 JAHHOMY TpeX(a3HOMY PaBHOBECHIO
K30 + fso= aeo
PacTBopuMoOCTh a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
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[ToCTPOMTL KpUBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX IS CILIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 18
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
K20 + fgo= a0
PactBopuMOCTh (pa3 Ipr KOMHATHOM TEMIIEPATYE:
2,=10, B,=80 B%
[ToCTPOMTL KpHBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX IS CILIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 19
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
K30 + fgo= aeo
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpaType:
a,=60 N Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLUIMX IS CILIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHUS 110 JaHHOMY TpeX(a3HOMY PaBHOBECHIO
K30 + B= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpE:
ao=20 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Kot a30= feo
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpe:
a,=10, Bo=70 B%
[TocTpOHUTL KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOILIEHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABISIOLIMX /IS CILIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 22
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY Tpex(azHOMY paBHOBECHIO
Ko+ A= feo
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpATYpe:
B0=80 B%
[ToCTpOHUTL KpHBBIE OXJAKICHHSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIIEHUE
(ha30BBIX M CTPYKTYPHBIX COCTABISIONIMX IS CILIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY TpeXx(hazHOMY paBHOBECHIO
K0 + fro= aso
PacTBOpUMOCTB (a3 IpH KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[ToCTPOHMTL KpHMBBIE OXJIAXKICHHSA, HAPUCOBATH CTPYKTYPY M OINPEAEIUTH COOTHOLIEHHE
(ha30BBIX M CTPYKTYPHBIX COCTABIISIOLIMX IS CILIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 24
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[TocTpouTh JBOMHYIO AMArpaMMY COCTOSHHS 10 JAHHOMY Tpex(azHOMy pPaBHOBECHIO
K30+ B=auo
PactBopuMOCTh (pa3 IIpr KOMHATHOM TEMIIEPATYPE:
ao=20 B%
[ToCTPOMTL KpHBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX JJIS CILIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 25
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 10 JAHHOMY Tpex(a3sHOMy paBHOBECHIO
K30 + fro= ass
PactBopuMOCTh (pa3 mpy KOMHATHOM TEMIIEpaType:
20=20, Bo=90 B%
[ToCTPOMTL KpHBBIE OXIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX JJIS CILIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K40 + fgo= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLUIMX IS CILIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K20 + 0= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATypE:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIKICHUS, HAPUCOBATh CTPYKTYPY M ONPEIECIMTH COOTHOLIEHHE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
20%, 40%, 70%, 100% B
BAPUAHT Ne 28
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY TpeXx(azHOMY paBHOBECHIO
K40 + B= aso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TEMIIEpaType:
20=30
[ToCTpOHUTL KpHBBIE OXJAKICHHSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIICHUE
(ha30BBIX M CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSHHS IO JAHHOMY Tpex(hazHOMY paBHOBECHIO
/K50 + B= aso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIEpaType:
20=30
[TocTpOMTL KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY M ONPEAEIUTH COOTHOLIEHHE
(ha30BBIX M CTPYKTYPHBIX COCTABIISIOUIMX IS CILIABOB:
30%, 60%, 80%, 100% B
BAPUAHT Ne 30
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY TpeXx(hazHOMY paBHOBECHIO
K30 + B70= auo
PacTBOpHMOCTB (a3 IpH KOMHATHOM TEMIIEpPAType:
20=20, Bo=90 B%
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[ToCTPOMTL KpHBHIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIONIMX JJIS CILIABOB:
30%, 40%, 65%, 100% B
BAPUAHT Ne 31
[TocTpouTh JBOMHYIO AMArpaMMY COCTOSHHS 10 JAaHHOMY TpeXx(ha3sHOMY paBHOBECHIO
K0t feo= azo
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[ToCTPOMTL KpHBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX IS CILIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 32
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Kgo + az= fo
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpaType:
2,=10, B,=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(a30BBIX M CTPYKTYPHBIX COCTABISIOLIMX /IS CILIABOB:
15%, 40%, 60%, 100% B

Bomnpocer caMOKOHTpOJIA:
1. Y10 O3Hauvaer npoekymna ToO4KM nepeceyeHnAa KoOHoO4bl C NNHWen conmayca Ha oCb KOHueHTpauMﬁ?

2. Y10 03HaYaeT NPOEKLUMA TOYKM NepeceyeHns KOHOAbI C IMHMEN IMKBUAYCA HA OCb KOHLLEHTPAUMI?

3. KoHopza pa3aeneHa TOYKOM, MOKa3bIBaloLLEM COCTaB CriaBa Ha ABa oTpe3ka. OTpe3oK npuaeratwoLwmii K
JNIMHUM INKBMAYCa BABOE AJ/IMHHee. KaKoB NPOLLEHT XKunakoi ¢asel B cnnase?

4. KoHopaa pasaeneHa TOYKOM, NOKa3blBaloLLEl COCTaB CMJ1aBa Ha ABa oTpe3ka. OTpe3oK npuneratroLLmii K
NINHUN NTNKBUAYCA BABOE A/IMHHee. KaKoB NpoueHT TBepaoi ¢asbl B crisiaBe?

5. Ha KaKko# IMHMM NeXUT TOUKa, COOTBETCTBYHOLLANA KOHLY PaBHOBECHOM KpUCTaNAN3aummn cnaasa?

6. CKO/IbKO a3 Haxo4ATCA B PAaBHOBECUM MPU NEPBUYHOM KPUCTANNN3ALNN ABYXKOMIOHEHTHOIO CMNJ/1aBa He
3BTEKTUYECKOro cocTaBa?

7. Kak Ha3blBaeTcA pasHMLA MeXAy TEMMNEePATYPON NAaBAEHUA U KPUCTANIN3AUMM MeTaNNa’?

8. M3 KaKumx ¢$as3 cocTouT CTPYKTypa cnaasa, cogeprKaliero 30 % KomnoHeHTa A B 061aCTN NepBUYHOM
KpucTannmsaumm?

9. Kaknum 06pa3om M3MeHseTcs cocTaB TBeEpAOM dasbl NP KpUCTaNAN3aUMK cnaaBa, coaeprKawero 60 %
KOMMNOHeHTa B?

10. CnnaB ¢ KaKoM CTPYKTYpOIt ByAeT MMeTb MUHMMAAbHYIO TemMnepaTypy naaBneHuna?

11. Kak Ha3blBaeTca cnocobHOCTb TBEPAOMO TeNA CYL,ECTBOBATb B HECKONbKMUX KPUCTANIMYECKUX CTPYKTYpax?
12. MNo KaKoW IMHUN N3MEHAETCA COCTAB *KUAKOM $asbl B NpoLEecce KpUCTanamsaummn?

13. MNo Kakomy npasuay onpegenserca coctas ¢pas?

14. Mo Kakomy NpaBuay onpeaenneTca KoamyecTso ¢as, HaxoaALWMXCA B PAaBHOBECUN?

15. B Kakux KOOpAMHaTax CTPOAT KPMBbIe OXNaXKaeHNA CnaaBoB?

16. Kak Ha3blBaeTca nepexos MeTasa U3 }KUAKOTo UAM NapoobpasHOro COCTOAHUA B TBEpPA0E C
06pa3oBaHNEM KPUCTANINYECKOW CTPYKTYPbI?

17. Kak Ha3blBaeTcA rpynna XMMMUYeCKUX 31eMeHTOB, 061aatoLLmx B 061aCTU HU3KMX TeMnepaTyp ABEHUEM
CBEpPXNPOBOAUMOCTU?

18. Kak Ha3blBaeTcA IMHUA AMarpaMmbl COCTOSHUA Ha KOTOPOW SIeXKaT TOUYKM, COOTBETCTBYHOLLME HAYany
paBHOBECHOM KpUCTaNAn3aLmm cnaasa’?

19. Y10 Ha3bIBalOT 3epHOM MeTanna?
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NuaaunupoBanne KpUCTAIIOrpadpuuecKuX IJIOCKOCTe U HanpaBJeHuii.doc
Baok Nel CoBpemeHHbIE MaTEpUAIbl U TEXHOJIOTUU
Pazngen Ne2 Metaminueckue MaTepuaibl
Tunosoe 3axanne Nel UnauimpoBanue kpuctamiorpadhuyeckix mIOCKOCTEH U

HaMpaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: [IpoBecTy HHIUIIMPOBAHKE KPUCTAIOrpAapUUECKUX IIIOCKOCTEH M HAIPaBJICHUN B
COOTBETCTBUH C BAPUAHTOM.

Tumnosble BAPUAHTHI:

VHIULIMPOBAHUE KPUCTAJJIOTPAOUYECKUX IIJIOCKOCTEU U HATIPABJIEHUI
['pynma ®.1.0.

13

12
5

4

/g;
Y/ / 26 17
n 79 18
IliockocTH:

BapuanT 1) 14-15-7-6; 13-15-0; 15-16-19-18; 3-1-26; 4-5-18-17; 13-15-17-19
BapuaHT 2) 5-7-17-19; 7-8-18-19; 23-0-8; 3-1-9-11; 25-26-16-24; 5-6 -17- 24
BapuanT 3) 3-15-2; 3-5-19-21; 22-26-0-6; 12-14-18-24; 21-7-26; 24-1-5-22
BapuanT 4) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-6; 15-26-17; 2-3-23-24
BapuanT 5) 5-14-16-1; 11-9-17-19; 1-7-16; 4-3-25-13; 5-17-18; 6-1-17-22
BapuanT 6) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 25-23-17; 16-23-17
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Bapuanr 7) 15-9-17-23; 8-17-21-6; 14-21-23; 3-2-19-18; 10-7-2; 11-9-26
Bapmanr §) 0-21-23; 1-2-10-9; 7-1-23-17; 7-15-16-8; 13-15-2; 19-23-18
Bapuant 9) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 22-6-17; 7-2-24
Bapuant 10) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 6-21-17; 25-15-23-26
Bapuanrt 11) 6-5-0-7; 2-3-23-24; 3-1-26,; 0-8-24-26; 6-7-19-20; 16-19-21
Bapuant 12) 13-15-7-5; 23-17-9; 0-21-19; 22-21-23-26; 5-14-15; 12-13-2-1
Bapuanr 13) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 23-25-13-22; 16-23-18
Bapuant 14) 13-15-7-5; 12-23-17; 0-21-19; 22-21-23-26; 13-15-17-19; 3-2-23
Bapuant 15) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-16; 6-20-18-8; 15-20-18
BapuaHnT 16) 15-23-24-16; 14-24-20; 0-2-18-26; 20-25-26; 12-9-15; 7-6-19-20
Bapuant 17) 25-3-1; 3-2-18-19; 25-11-10-9; 26-17-18-19; 7-26-17; 12-13-26-19
Bapuanr 18) 15-16-2-3; 15-9-7-1; 5-19-23; 5-6-17-24; 15-0-8; 21-17-8-6
Bapuant 19) 7-24-18-19; 4-0-26-20; 25-19-17; 6-19-24; 5-26-22; 15-9-17-23
Bapuanrt 20) 2-3-1-0; 3-8-18; 7-2-19; 1-8-21-22; 3-11-14-6; 14-5-7

Bapuanrt 21) 14-13-25-15; 25-7-1; 9-8-13-6; 0-23-21; 5-7-17-19; 8-4-26
Bapuanrt 22) 5-7-23-21; 23-17-0; 26-5-3; 2-23-21; 15-14-19-20; 13-15-17-19
BapuaHT 23) 26-19-18-17; 13-15-5-7; 14-7-5; 15-9-24; 16-22-18; 7-19-18
Bapuanrt 24) 25-17-19; 7-23-1-17; 7-1-26; 5-6-17-24, 15-19-21; 15-9-19-21
Bapuanrt 25) 5-3-19-21; 21-19-7-1; 8-18-26; 7-1-17-23; 3-2-24-23; 6-1-21
Bapuanr 26) 5-6-7-0; 10-25-0-2; 9-0-2; 3-5-23-17; 7-17-23; 19-18-15-16
Bapuant 27) 23-7-0-26; 14-22-17-9; 7-8-17-26; 5-22-26; 15-3-4-14; 14-3-8
Bapmanr 28) 7-1-17-23; 8-19-21; 6-23-21; 5-19-23; 19-2-8; 14-15-19-20
Bapuant 29) 5-19-26; 0-8-24-26; 15-2-4; 14-1-3; 15-5-1; 16-2-6

Bapuanrt 30) 26-7-1; 22-5-7; 5-3-19-21; 26-5-7; 7-18-20; 5-17-23
HanpaBjenusi:

Bapuanr 1) 0-8; 1-17; 6-26; 6-7; 19-3; 5-26

BapuaHnrt 2) 14-25; 15-1; 25-17; 0-22; 7-19; 23-25

Bapuanrt 3) 0-3; 3-24; 24-26; 26-2; 20-5; 14-26

BapuanT 4) 1-18; 2-7; 7-5; 5-19; 21-0; 25-18

Bapmanr 5) 22-3; 11-3; 0-15; 16-0; 2-7; 1-5

Bapuanrt 6) 18-19; 3-26; 1-18; 0-6; 3-22; 5-21

Bapuant 7) 18-0; 8-1; 25-9; 15-23; 7-26; 22-5

BapuanT 8) 4-0; 11-5; 0-18; 15-22; 1-24; 19-17

Bapuanr 9) 21-20; 4-5; 5-7; 13-1,; 0-23; 8-18

BapuanT 10) 13-14; 12-25; 5-15; 12-26; 15-16; 11-9

Bapuanr 11) 6-25; 15-21; 16-8; 7-5; 15-1; 15-17

BapuaHT 12) 24-17; 4-10; 8-25; 16-26; 21-26; 8-0

BapuanT 13) 0-16; 25-21; 3-2; 1-3; 9-7; 25-23

BapuaHT 14) 20-4; 22-26; 8-26; 25-14; 6-5; 13-15

Bapuanr 15) 17-7; 11-17; 11-3; 24-26; 11-5; 25-19

Bapuant 16) 9-25; 13-0; 0-24; 9-23; 25-11; 17-23

Bapuant 17) 1-23; 9-19; 19-26; 4-11; 6-26; 11-21

BapuaHT 18) 26-17; 21-19; 0-22; 8-13; 22-23; 11-2

Bapuant 19) 5-23; 8-21; 22-21; 0-9; 7-21; 24-5

Bapuanrt 20) 20-19; 9-8; 13-3; 9-6; 11-10; 17-8

Bapuanrt 21) 12-0; 9-4; 11-12; 26-7; 4-25; 1-14

Bapuanrt 22) 4-5; 5-22; 3-21; 1-12; 4-20; 0-13

Bapuanrt 23) 14-18; 1-22; 20-8; 25-16; 0-26

Bapuant 24) 1-9; 10-23; 7-5; 26-14; 3-8

BapuaHnrt 25) 5-3; 19-7; 19-8; 15-17; 24-4

BapuanT 26) 3-8; 22-20; 19-16; 5-23; 2-15

Bapuanr 27) 1-8; 18-23; 19-15; 4- 19; 3-7
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BapuanT 28) 9-0; 10- 15; 11-14; 1-22; 21-18
BapuanT 29) 2-3; 2-7; 2-18; 2-13; 2-16
BapuanT 30) 4-25; 4-1; 4-14; 4-16; 4-15

BOHpOCH IJIs1 CAMOKOHTPOJIA

1. faitTe onpepeneHne KpUCTaNIMYECKOro BELLLeCcTBa?

2. [laliTe onpegeneHne KPUCTaNINYECKOW peLLeTKn?

3. JaviTe onpeaeneHne KPUCTANIMYECKON CTPYKTYpbI?

4. HazoBUTE OCHOBHbIE CBOMCTBA KPUCTANIMYECKMX TEN U NOACHUTE, HAa YEM OHM OCHOBAHbI?

5. Y710 TaKoe psag B KpUCTaIZIMYECKOM pelueTKe?

6. O6BACHUTE, YTO TaKOE 3/1IEMEHTAPHAA AYeiKa BellecTsa?

7. Oavite onpegeneHne cMmBosa y3na?

8. [aviTe onpeseneHne CMMBOJIA NIOCKOCTU, MHAEKCA NAOCKOCTU? OBBACHUTE, YTO TaKoe CTPYKTYPHO-
3KBMBAIEHTHbIE NMIOCKOCTM, KaK 3anucatb UX CUMBOJIbl B KyOMUYecKon aveiike?

9. [aviTe onpeaeneHne CMMBOJIa HanpaBAEHUs, ero 3anucu?

10. Kakue HanpaBaeHUs BXOAAT B CEMENCTBO CTPYKTYPHO-IKBUBANEHTHbIX HAaNpaBAeHWUI (KaK pasnmyatoTcs, ux
WMHAEKCbI AN Kybuyeckom suenku)?

11. YKaxKnTte, KakKne MHAEKCbl MOKHO MEHATb B CEMENCTBE CTPYKTYPHO-3KBMBAJIEHTHbIX NJI0CKOCTEN B
rekcaroHasbHol ayenke?

12. O6bacHuTe 3anucu (110), {110}?

13. [aviTe onpeaeneHmne ocu 30HbI?

14. O6bAcHMTe 3anucu: [110], <110>?
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