Lokywert noYIAHHCTEREFBQHANKK 1 BBICIIETO OBPA3OBAHUS POCCUCKOM ®EJIEPAITIN
Hdopmauns o epegiejFaibHOe TOCY1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe yUpeK/IeHue BbICIIero

ONO: Ko G54 S0 Riihl CIPAltnoHATLHBIH HCCI¢I0BATEILCKHI TeXHOTOrHYecKHil yauBepenteT «MUCHC»
HomxHocTb: [upektop BbikcyHckoro duanana HATY "MUCuC"

[ata nognucanus: 04.09.2026 13:28:05
YHUKanbHbIY NPOrpaMMHbIN KIKOY:

61900/ AP IRRTPRANMA YIB eRiICHA

. N
pLrcnoeiv - aevnulruv vubula

B® HUTY «MUCHUCH
oT «28» mas 2026r.
npotokoi Ne 7-26

Pabodast mporpaMma JUCITUTIIAHBI (MOTYJIS)
JedeKkTbl KpUCTANIMYECKON PelleTKH

3akperuieHa 3a kaenpon VIHHOBaLIMOHHBIX METAJUTypPrUYECKUX TEXHOJIOTHI
HanpasneHnue noaroToBKu 22.03.01 MarepuaioBeieHUE U TEXHOJIOTMU MaTEPHANIOB
[poduns MarepualioBeIeHUE U TEXHOJIOTMH HOBBIX MAaTEPUAJIOB
Kpamnduxanms O0akanaBp

dopma 00yueHHS oyHast

O611ast TPyA0EMKOCTh 53ET

Yacos 1o yueOHOMY IUIaHy 180 ®opMBI KOHTPOIIS B CEMECTpax:

B TOM YHCIIE! 9K3aMEH 5

ayIUTOPHBIE 3aHATHS 72

caMoCTosATeNbHas paboTa 79

4acoB Ha KOHTPOJIb 27

Pacnpeneﬂelme YaCcoB JUCHHUIIJIMHBI IO CEMeECTpam

Cemectp
(<Kypc>.<CemectpHa | 5(3.1)
Kypce>) Hroro
Henens 19
Bun 3anaruii vo | PO | VI PII

Jlexkuun 36 |36 |36 |[36
[MpakTryeckue 36 [36 |36 |36
KonTtpons 2 2 2 2
CaMOCTOSITENILHON
paboTsI
Hroro ayn. 72 |72 |72 |72
KonrakTHas pab0ora 74 |74 |74 |74
Cawm. pabora 79 |79 |79 (79
Yackl Ha KOHTPOJIb 27 |27 |27 |27
HUroro 180 [ 180 (180 |180




[porpammy cocTaBui(u):
K.m.H., [Joyenm, Yepeonnwiii A.B.

Pabouast nporpamma
JedexThl KPUCTANINYECKOI pelIeTKN
Pazpaborana B cootBeTcTBru ¢ OC BO:

CaMOCTOSTENFHO YCTaHABIMBAEMBbIH 00pa3oBaTeNIbHBII CTaHAAPT BBICIIET0 00pa3oBaHus - OakanaBpuar OenepaibHOE
rOCYyAapCTBEHHOE aBTOHOMHOE 00pa3oBaTesIbHOE YUpexkJIeHNe BhIcHIero oopa3oBanus « HalmoHa bHBINA HCCIIEI0BATENBCKIN
TexHoJorudeckuit yausepcuret « MU CuC» mo Hanpasneruto noarorosku 22.03.01 MatepuaioBeicHHe U TEXHOJIOTHH MaTEPHAJIOB
(mpuka3z ot 02.04.2021 r. Ne 119 0.8.)

CocraBnieHa Ha OCHOBaHHH y4eOHOTO IUIaHa!

22.03.01 MarepuanoBeicHHE U TEXHOJIOTHH MaTepranoB, MuTM-26.plx MarepuaaoBeeHne H TEXHOJIOIHH HOBBIX MaTE€PHAIOB,
yTBEep)KICHHOT0 YueHsiM coBerom BO HUTY "MUCHUC" 21.11.2025, npotokon Ne 3-25

Pabouast mporpamma 0100peHa Ha 3aceaHuu Kadeaps
HMHHOBAaNMOHHBIX MEeTAJUIYPrU4eCKHUX TeXHOJIOT Hi
IIpotokoun ot 27.05.2026 1., Ne9

3aB. xadeapoit Ddppon JI.U.




1. IEJIX OCBOEHUA

1.1{- obecreuenne nmpodeccnoHaAIBEHOTO 00pa30BaHMs, CTOCOOCTBYIOIIETO COMMATLHON, aKaeMUIeCKOH MOOHUITHLHOCTH,
BOCTPcOOBAaHHOCTH HA PBIHKE TPy, YCIEIIHOW Kapbepe, COTPYAHNYECTBY B KOMaHAaX (heIepaabHBIX U PETHOHATBHBIX
CTPYKTYp B 00s1acTh pa3paboTKH, TPOU3BOACTBA U MPUMEHEHHSI KOHCTPYKIIMOHHBIX MAaTepUAIOB

1.2|- moaroroBka OakajiaBpa K PEIICHUIO THIIOBBIX 3a/1a4 SKCIICPUMCHTAILHO-UCCIICIOBATEIBCKON
TIPOU3BOJICTBEHHO-TEXHOJIOTHIECKON JeSITETHHOCTH, CBSI3aHHOM ¢ pa3paboTKO KOHCTPYKIIMOHHBIX MaTePHAJIOB U
croco0OB WX MPOU3BOJICTBA U 0OPAOOTKH, C IEIIBIO TOTYYCHUS HEOOXOAMMOTO YPOBHS TEXHOJIOTHUCCKUX U
9KCIUTYyaTAIMOHHBIX CBOMCTB

2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI

[ukn (paznen) OIT: b1.B

2.1| TpeGoBaHus K NpeABAPUTEIHLHON MOAT0TOBKE 00y4aI0IIErocs:

2.1.1|Kpucramtoduzuka

2.1.2| Teopust TepMHYECKON M XUMHUKO-TEPMHUIECKOH 00pabOTKHI

2.1.3| ®usnyeckue CBOWCTBA MaTePHUAIIOB

2.1.4|OcHOBBI METAJTypPTrUH

2.1.5| ®usnyeckas XuMus

2.1.6(MarepuanoBeieHue

2.1.7| dusuka

2.1.8| Xumus

2.1.9|Metopl KOHTPOJIS M aHAJIM3a BEILECTB

2.1.10| Teopus $a30BBIX U CTPYKTYPHBIX IIPEBpAIICHIA

2.1.11| Tepmuueckast 00pabOTKa METAIIONPOTYKIIUH

2.2| IucuMmianHbl (MOAY/IH) U NPAKTHKH, JUISI KOTOPHIX OCBOEHHE JAHHOM TUCHUIIMHBI (MO/LYJIsl) HEOOXOIUMO KAK
npeauniecTByo1Iee:

2.2.1|Koppo3ust 1 3a1ura MeTauioB

2.2.2| OCHOBBI TPOEKTUPOBAHUS TEXHOJIOTHYECKHX ITPOIIECCOB MPOU3BOACTBA U 0OPaOOTKH MaTEpPHAIIOB

2.2.3| Crenmanbable CTaay U CILIABbI

2.2.4| ®usnyeckre OCHOBHI IPOLIECCOB AeopMaIiu U pa3pyieHus

2.2.5|T1pou3BOACTBO CIICITUATBHBIX CTalICH

2.2.6|Teopus pa3oBbIX ¥ CTPYKTYPHBIX MPEBpaIeHHH

3. PE3YJIbTATBI OBYUYEHMUS N0 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIIMSAMHA

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTH‘leCKl/lﬁ AHAJIM3 1 CUHTE3 l/IH(l)OpMaIH/II/I, YMEHUE aHAJIU3UPOBATD NPOLECCHI U
CHCTEMbI C UCITOJIL30BAHUEM COOTBETCTBYIHOIIUX AHAIUTHYECCKUX, BLIYUC/IUTECJIBHBIX U JKCIICPUMEHTAJIBbHBIX METOA0B,
NNPUMEHATH CHCTEeMHBIH MOAXOX JJIfl PEIICHU MOCTABJICHHBIX 3a1a4

YK-1.3: BoionpaeT onTHMAJIBHBIA BAPHAHT PelIeHNs 32241 ¢ HCI0JIb30BAHUEM COOTBETCTBYIOLIAX METOI0B

3HaTh:

YK-1.3-31 aremaruueckuii anmapar OnucaHus KpUCTAILIMYECKOH CTPYKTYPbI

YK-1.3-316 npaBuia TeXHUKH 0€30MaCHOCTH

VYK-1.3-315 TexHu4ecKre CpeiCTBa sk K3MEPEHHUST U KOHTPOJISI

VYK-1.3-314 BO3MOKHOCTH M HEJJOCTATKH PA3JIMYHBIX METOZOB CTPYKTYPHOT'O aHAJIM3a MPU OLIEHKE BO3MOXHBIX c(ep IPUMEHEHUS
HOBBIX MaTEepPHaJIOB

VYK-1.3-313 postb  KpHCTAJUIMYECKOH CTPYKTYphl B (HOPMHPOBAHUH CBOWCTB KOHCTPYKIIMOHHBIX MAaTepHAIOB

VYK-1.3-311 B3aMOCBSI3b KPUCTAJUTMYECKOIl CTPYKTYPBI M CBOMCTB MaTepHajioB

VYK-1.3-310 obnactit mpuMEHEHHsT OCHOBHBIX TUIIOB KOHCTPYKIIHOHHBIX MaTE€pHaJIOB

YK-1.3-39 MeTo1bI HCCIICIOBAHUS CTPYKTYPhI MATCPHAIIOB

VYK-1.3-312 xpucranmyeckoe CTpOSHHE MPH BBIOOPE KOHCTPYKIMOHHBIX MaTepraioB KOHKPETHOTO Ha3HAYCHUS

VK-1.3-37 pasmepusie 3¢ ¢exTs, 00yCaaBIMBaroIne crennuKy CBOMNCTB MaTeprajioB




VK-1.3-36 npuHLMITEI pa3MeLIeHUs U TIOMCKa KpucTaiorpadguueckoil MHGOpMaIy B COBPEMEHHBIX 0a3ax JaHHBIX

VYK-1.3-35 ucrounnku nHPOPMAIHN B 00JIACTH CTPOCHHUS KPUCTAIUINIECKUX MAaTEPHUAIOB

VK-1.3-34 MeTOAMKHN OLICHKU CTPYKTYpPHBIX APaMETPOB MOJIMKPUCTAIIIIOB

VK-1.3-33 xapakTepHbIe CBOMCTBA KPUCTAIUIMICCKUX MATEPHUAIOB

VK-1.3-32 (1)1/13I/IKO'XI/IMI/I‘IGCKI/IG IMMPOUECCHI, ONPEACTAIOINEC KPUCTAIUIMICCKOC CTPOCHNUC MaTCpHUAJIOB

VK-1.3-38 npuHIMITEL ¥ TOAXO0B! K KOMIUIEKCHBIM HCCIIEIOBAaHHUAM CTPYKTYPBI M CBOWCTB KPUCTAIUTMYECKUX MAaTEPHAIIOB

YMerh.

VYK-1.3-Y10 anamm3upoBaTh N3MEHEHHS CBOWCTB TBEPABIX Tell IIPH IEPeXoJie K MUKPO-H HaHOMacITaly

VYK-1.3-Y15 yuntsiBaTh NpH BHINOJHEHUH pa0OT MpaBiia TEXHUKH 0€3011aCHOCTH

VYK-1.3-Y14 npuMeHSITh TEXHUYECKHE CPEICTBA ISl I3MEPECHUS 1 KOHTPOJIS

YK-1.3-Y13 orieHuBaTh BIUSHHUE CTPYKTYPHOTO COCTOSIHUSI MaTepHaia Ha ero TeXHOJOTHYCSCKHIE U SKCIIyaTalluOHHbIC CBOMCTRA

VK-1.3-V12 npeABUACTD MOCICACTBHA UCITIOJIB30BAHNA KOHCTPYKIMOHHBIX MATCPHUAJIOB € HAPYHICHUCM KPUCTAJITIMYCCKOI'O0 CTPOCHUA

VYK-1.3-Y11 ucnonb30BaTh OIBIT COBMECTHOTO aHAJIN3a PE3YJIbTATOB PEHTICHOCTPYKTYPHOTO M AJIEKTPOHOONITHYECKOTO
HCCIICAOBAaHMS KPUCTAIINUECKON CTPYKTYPhI MaTEpHUaIOB

VYK-1.3-Y9 none3oBarbcs Hay4YHO-TEXHHUYECKOI HHpOpMaLKeEH 1Sl pelIeHUs] KOHKPETHBIX 3a/1a4 KPHCTAJUIMYECKOTO CTPOCHUSI U
CBOMCTB KOHCTPYKIMOHHBIX MaTEpUAIIOB

VYK-1.3-Y6 nons30BaThcs JHEPreTUUECKUM KPUTEPHEM MTPU aHANN3e (PU3NYECKUX MPOLECcCOB (POPMUPOBAHUS U M3MEHEHUSI
KPHUCTAJUTNYECKOH CTPYKTYPBHI

VYK-1.3-Y7 nonp30BaThCs pe3yIbTaTaMi ONTHICCKOH U JJIIEKTPOHHON MUKPOCKOIIMH JIsl pacdeTa mapaMeTpoB Ae(eKTOB
KPHUCTAJITHYECKOTO CTPOCHHUS

VYK-1.3-¥Y5 nonp30BaTbcs OCHOBHBIMH COOTHOIICHHUSIMH KpHCTayuIorpaduu JUIs aHaIN3a CTPYKTYPbl MaTeprasoB

VYK-1.3-Y4 Brigensars peniaroniye Gakropsl, BIUAIONINE HA (yHKIIMOHAIBHbIE CBOWCTBA KPUCTAIIIMYECKUX MaTepUalioB

VYK-1.3-¥Y3 ucronp30BaTh CHCTEMHBIH MOJX0J] K UCCIEOBAaHNIO CTPYKTYPBI M CBOWCTB KPHCTAJUIMUECKHX MaTEPHAIOB JIO0OOT0O THIIA

VYK-1.3-Y2 ucnosb30BaTh CUCTEMHBIN MOAXO0/] K HCCIICIOBAHUIO CTPYKTYPBI U CBOHCTB KPUCTAJUTMYECKAX MAaTEPHAIIOB JIFOOOT0 TUIA

VK-1.3-¥Y1 none3oBarbcs CpaBOYHOM JIUTEPATypo 0 KpUcTAIUIOrpadun 1 fedeKkraM KPpUCTaUIMIECKOTO CTPOSHHS ISl peIIeHUS
HECTAaHAAPTHBIX 337a4 HAyYHOTO U MPHKJIATHOTO XapakTepa

YK-1.3-¥Y8 ucriosp30BaTh ONBIT pacyeTa KPUCTAJUIOT€OMETPUIECKUX XapaKTEPUCTHK CTPYKTYPHBIX JIEMEHTOB 110 JIAHHBIM
PEHTIeHOCTPYKTYPHOTO U KAJIOPUMETPHUUECKOTO aHATTN3a

Baanern:

VYK-1.3-B11 meTomomu BeIOOpa HanboIee palioHAIFHOW KOMOWHAIIMK METOIOB HCCIICAOBAHUS MIPH PEIICHHHA MHOTOYPOBHEBBIX
3a/1a4 CTPYKTYPHOTO aHa/lIn3a KPUCTAININYECKUX MAaTePHaJIOB,

VYK-1.3-B10 cucteMHBIM MOAX0J0M K aHATH3Y PE3yJIbTATOB CTPYKTYPHBIX HCCIICIOBAHUI HA MAKPOCKOIIITYECKOM U
MHMKPOCKOIIMYECKOM YPOBHE,

VYK-1.3-B9 BiusiHreM MUKpPO-H HAHOMACIITa0a Ha CBOMCTBA TBEPIBIX TEIT,

VK-1.3-B8 HaBbIKamMu moucKa I/IH(I)OpMaHI/II/I IO KPUCTAJTMYECKOMY CTPOCHUIO MAaTCPHUAJIOB C TIOMOIIBIO COBPEMEHHBIX ITOUCKOBBIX
CHUCTEM,

VYK-1.3-B7 npakTHdecKiMy HaBBIKAMU HCITOJIB30BAHUS COBPEMEHHBIX MPOTPAMMHBIX MPOIYKTOB JIJIS PEIICHUSI TPUKIIATHBIX
KpHucTayorpaduIeckux 3a1ad;

VYK-1.3-B3 MaTemaTnueckuM anmapaToM KpHCTaJUIOrpadyH;

YK-1.3-B5 mMeTogamu CTPYKTYPHOTO aHAIN3a KPUCTAINTMYCCKUX MaTEPHUATIOB,;

VYK-1.3-B4 MeToamu TepMOIMHAMHYECKOTO aHAJIM3a CTPOSHHSI MaTepHAJIOB,;

VK-1.3-B2 B3auMOCBSI3sIMH KPUCTAIIIMYECKOTO CTPOSHHUSI K CBOWCTB KOHCTPYKLHOHHBIX MaTepHAIOB;

VK-1.3-B1 MeToamu OLIEHKH BIMSTHHS CTPYKTYpPhI MaTepralia Ha ero MexaHu4eckue U (yHKIMOHAIbHbIE CBOWCTBA,

YK-1.3-B12 meronamu pacdera NpOYHOCTHBIX CBOHCTB KOHCTPYKIHOHHBIX MAaTEPHAIOB HA OCHOBE JIaHHBIX CTPYKTYPHOT'O aHAJIH3a;

VYK-1.3-B6 MeTonamu kaueCTBEHHOH M KOJINYECTBEHHOH OLIEHKH e()eKTOB KOHCTPYKIMOHHBIX MaTepHaIoB




VYK-1.3-B13 meTomaMu OICHKH CBOMCTB KOHCTPYKIIHOHHBIX MaTEPHAIIOB B MIPOIIECCE JAIUTEIBHOTO UCIIOIb30BAHMUS

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanue paznesio u tem /Buj 3ausatusi/ | Cemectp /| Uacos | Komneren- | Jlutepatypa | Ilpumeuyanue
3aHATHA Kype 1197071 H 3JL.
pecypcsl
Paznen 1. 'eomerpuyeckast KpucTajiorpapus

11 IIpoctpancTBeHHas peuterka. OnpeneneHue 5 2 YK-1.3 J1.1
CHMBOJIOB HalPaBJICHUH ¥ aTOMHBIX PSJIOB. JI1.2J12.1
Omnpenenenye HaPaBICHUS C TOMOIIBIO TTOJISIPHBIX 3132 33
KoopauHat. MeTon crepeorpaduaeckoit
npoekuun. OrnpeneseHnue CUMBOJIa HAalPaBICHNUS B
kpucramie /Jlex/

1.2 OrnpeneneHre CUMBOJIOB TUIOCKOCTEMH. 5 2 VK-1.3 JJ1.1
NnanuupoBaHue HanpaBiIeHUH B FeKCarOHAIbHBIX JI1.2J12.1
W TPHUTOHATBHBIX KpHCTaLUIax. MHIuImpoBanme 2132 33
TUIOCKOCTEH B FeKCaroHalbHBIX U TPUTOHAJIBHBIX
kpuctamnax /Jlex/

1.3 DJIEMEHTH CAMMETPUHN KPUCTALTHICCKHX 5 2 VK-1.3 J1.1
MHOTOTpaHHUKOB. Kitacchl cCHMMETpHH, CHHTOHUH, JI1.2J12.1
KaTeropuu KprcrauioB. KoopanHaTHble cUCTEMBI 3132 33
JUIs onrcaHus kpuctanios /Jex/

14 OnpezeneHyue CUMBOJIOB HAIIPABICHUN U 5 4 YK-1.3 J1.1
wtockocreit /TIp/ J11.2J12.1

5152 353

15 [ToaroroBka K mpaktuueckum 3austisM /Cp/ 5 10 YK-1.3 J1.1

J1.2J12.1
3132 33
Paznen 2. CTpykTypHas kpuctamiorpadus u
KPHUCTAJLIOXHMHS

2.1 IIpocTpaHCcTBEHHBIE TPYIIIBEI CHMMETPUH 5 2 YK-1.3 J1.1
KPUCTAUTMYECKUX CTPYKTYp. [IpaBUibHBIC J1.2712.1
CUCTEeMBI TOYeK. bas3uc kpucTammimaecKon 013233
CTpYKTYpbl. Onpe/iesieHne aTOMHBIX paJlyCoB.

OrmpezesieHne HOHHBIX M KOBAJICHTHBIX PaANYCOB.
BrusiHue BHeMIHUX (akTopoB Ha
KPHUCTAIUTHYECKYIO CTPYKTYypy /Jlex/

2.2 OnpexeneHne aTOMHBIX pagmycoB. OnpeneneHne 5 2 YK-1.3 J1.1
MOHHBIX U KOBAJICHTHBIX PaAnycoB. BimsHue J11.2J12.1
BHEITHUX ()aKTOPOB HA KPUCTAIUITMICCKYIO 013233
CTPYKTYpYy. XapakTepUCTUKH  IUIOTHEHIINX
ynakoBok. [IpaBriia onpeneneHus MIOTHEHIINX
ynakoBoK. KoopHAIIMOHHBIE MHOTOIPaHHUKH
[Monuura-Benosa /Jlex/

2.3 CrpykrypHblif THIT Meau. Bonbdpama. Maraus. 5 2 YK-1.3 J1.1
Anmasa. benoro osnosa. Tur NiAs. Tum CSCl. Tun J11.2J12.1
CaF2. Tun CuAl2. DnuTakcuanbHbie 3132 33
KPUCTAJIIMYECKHUE CTPYKTYpBl. JIBOMHUKOBBIE
KPHCTA/UTHYECKHE CTPYKTYpHI /JIek/

2.4 ONeMeHTH CHMMETPUH KPUCTAIUNIMIECKUX CTPYKTYP 5 4 YK-1.3 J1.1
Mp/ J11.2J712.1

3132 33
2.5 Bnusaue pazandsbIx GakTopoB Ha 5 4 YK-1.3 J1.1
KpUCTAIUTHYECKyt0 cTpyKTypy /TIp/ J11.2J12.1
3132 33
2.6 IoaroToBka K mpakTu4eckum 3austusim /Cp/ 5 16 YK-1.3 J1.1
J11.2J712.1
3132 33
Paznen 3. Toueunsbie qedeKThI




3.1 Buner Toweunsix gedekroB. TepmoauHammuka 2 VK-1.3 J1.1
TOYCYHBIX 1e(EKTOB. MHUTrpaIis BAKAHCHI. JI1.2J12.1
Murpanus MexXy3eIbHbIX aTOMOB. Murpanus 3132 33
MIPUMECHBIX aTOMOB. VICTOUHHKHA M CTOKH
TOYCYHBIX Je(ekToB. KOMIIEKCH TOYEYHBIX
nedekroB. IloBemeHne BakaHCHI TIPH 3aKaJKe H
omxkure. KoHIleHTpanyss BakaHCHHA. ODHEPTHs
00pa30oBaHusI BAKAHCUI. DHEPrusl aKTUBAIHH
Murparuy Bakancuii /Jlex/

3.2 OHepreTH4ecKuil KpUTEPUI AUCIOKAI[MOHHBIX 2 YK-1.3 J1.1
peaknuit. Jlehektsl ynakoBku. YacTnaHbIe JI1.2J12.1
nucnokaund oxnu. YacTuyHble JUCIOKALUN D132 53
®panka. BepuivHHabIE THUCTOKALIUA.

CranmapTHbIA TeTpadap. JIBMIKGHHE pACTSIHYTHIX
mucnokanuil. [lepeceueHne eTUHUYHBIX
IHUCIIOKanui. J[BkeHrWe muCIoOKamuid C
noporamu. llepeceycHue pacTSIHYTHIX
nuciokauumii /JIex/

3.3 Bunpl Toueunsix gedexToB. TepMoanHaMuka 2 YK-1.3 J1.1
TOYCYHBIX  JIe(eKTOB. MHUTpalus BaKaHCHI. JI1.2J12.1
Murpanusi MexXy3eJIbHBIX aTOMOB. MuUrpaus 3132 33
MPUMECHBIX aTOMOB. VICTOUHHKA M CTOKH
TOYCYHBIX 1e(EeKTOB. KOMIUIEKCH TOYEYHBIX
nedexros /Jlex/

3.4 TToBeneHe BakaHCHI MPU 3aKATKE U OTXKHUTE. 2 VK-1.3 JI1.1
Konnentpanuss Bakancuil. DHeprus J11.2J12.1
o0pa3oBaHUs BaKaHCHW. OHEPTrHUs aKTHBAIMH D132 53
MUrpaiuu Bakancuii /JIex/

35 Bunel, TepMoauHaMuKa, TBUKEHUE TOUEUHBIX 4 VK-1.3 JI1.1
nedexros /TIp/ J11.2J12.1

D152 53

3.6 IoaroroBka k npakruieckum 3ausitusim /Cp/ 10 YK-1.3 J1.1

J11.2J712.1
D132 33
Pa3nen 4. OcHOBHBIE THIIBI JHCIOKAIMH W MX
cBoiicTBa

4.1 KpaeBas mucnokarusi. CKOJbXEHHE U 2 VK-1.3 JI1.1
nepenoia3aHne KpaeBoil quciokannu. BuaToBas JI11.2J12.1
muciokauns. CKOJIbXEHHE BUHTOBOM D132 53
mucnokanuy. CMelaHHble JUCIIOKAIUH U MX
JBmwkenue. [Ipu3MaTHuecKkue TUCIIOKAIIHH.

Bektop broprepca. IlnoTHocTs aucioKanui.
OHeprus jucinokauuu. Cuisl, AecTByIOLHE

Ha JUCIIOKANHMIO. YTNPYyroe B3aUMOACHCTBHE
qucinokanuii. ITogHBle ¥ YaCTUYHEBIE IUCIOKAINHM.
[Jex/

4.2 Atmocoepsr Korrpemna. Atmocdepsr CHyka. 2 YK-1.3 J1.1
Atmocdepst  Cysyku. BsammopeiictBue J11.2J12.1
JUCIIOKAIMA ¢ BaKaHCUSAMH W TMPUMECHBIMHU D132 53
aToMami. [IporcxoxaeHne qUCIOKani.

PazmHOXeHue pauciokauMii TpH IIACTUYECKOU
nedopmanuu /Jlex/

4.3 KpaeBas 1 BUHTOBas IUCTIOKAIMH U UX JIBUKEHHE 4 VK-1.3 JI1.1
Mp/ J11.2J12.1

D152 53
4.4 Vupyrue cBoiictBa qucnokarmii /TIp/ 4 YK-1.3 J1.1
J11.2712.1
D152 53
4.5 INoaroToBka Kk mpakTu4eckuM 3anstusim /Cp/ 13 YK-1.3 J1.1
JI1.2J712.1
D152 53

Paznen 5. IuckanHanuu




5.1 JluckimHanMu B HENPEpBIBHOW yNpyroi cpene. 5 4 YK-1.3 J1.1

JIUCKIIMHAIMA B KPHUCTAUIMYECKOM PEIICTKH. JI1.2J12.1
OHeprust TUCKIMHAIMU. J[UCITOKAIIMOHHAS D132 53
MOJENb KIMHOBOM muckiuHanmi /JIex/
5.2 JNucnokannu Bonbreppa u auckmunanmu /TIp/ 5 4 VK-1.3 1.1
JI1.2J712.1
5152 33
5.3 [ToaroroBka k mpaktuueckum 3austism /Cp/ 5 10 YK-1.3 J1.1
J1.2J12.1
3132 33
Pa3gen 6. I'panunbizepen u cyd3epeH

6.1 Tunbel rpaHun 3epeH. MaoyrioBele TI'paHHIBI 5 2 YK-1.3 J1.1
HakKkJIOHa W KpydeHHus. JIMcIoKaMoHHBIC JI1.2J12.1
MOJIETIM MaJIOYTJIOBBIX TPaHMI. JHEPTUs 3132 33
MaJoyrioBbix rpanui /JIex/

6.2 CrienivanbHble W TPOW3BOJIBHBIC TPaHUIBL. 5 2 VK-1.3 J1.1
Pemerka coBmagaronmx y3joB. J1.2J12.1
3epHOTpaHWYHBIC TUCIOKAIMA U 21952 53
3eprHOrpaHNYHOE POCKanb3biBanue /JIex/

6.3 CrienanbHbIe U IPOU3BOJIBHBIC TPAHUIIBI, PEIIeTKa 5 4 YK-1.3 J1.1
coBmnagarmux y3mos /Ip/ J11.2J12.1

3132 33

6.4 IoaroroBka k npakruieckum 3ausitusim /Cp/ 5 10 VK-1.3 J1.1

JI1.2J712.1
3132 33

Pasnen 7. TopMoxkeHue TuCIOKANMA U
YIOpOYHeHHE KPHCTAIHYECKHMX MATEPHATIOB

7.1 TpeHne pemeTku U Tpeaen TeKydecTH. 5 2 YK-1.3 J1.1
JIBrKeHUEe NUCIOKAMA ¢ Tepernoamu. JI1.2J12.1
TopMokeHHEe IMCIIOKALUI aTOMaMu IpuMeceit 3132 33

U JISTHPYIOMIHX 31eMeHTOB. CKOJBKEHUE depes Jiec
mucnokanuii. [Topory Ha BUHTOBBIX TUCITOKAIIAIX

[Jex/

7.2 Cunsune nuciokanuu. IDIOCKoe CKOIUIEHHE 5 2 VK-1.3 JI1.1
JUcoKanui. Beirnbanue quciokanuii MexIy JI1.2J12.1
JIMCIIEPCHBIMU YacTUaMU. JIOKaJlbHOE MONEPEYHOe 2152 53

ckonpxeHue. [lepepezanue nucnokauusaMu
JucnepcHbix yactuil /Jlex/

7.3 BsaumopeiicTBue nuCIOKAIMiA APYT C APYTOM U C 5 4 VK-1.3 JI1.1
rpanuiamu 3epet /TIp/ J11.2J12.1
9132 33

7.4 IoaroroBka k npakruveckum 3ausitusim /Cp/ 5 10 YK-1.3 J1.1
J11.2J12.1
5152 353

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. Bonpochl /ISl cCaMOCTOSITE/ILHOI MOATOTOBKH K 9K3aMeHY (3a4éTy ¢ OlleHKOii)

IlepeyeHb BOMPOCOB K IK3aMEHY:

. Kpucramnmueckas pemrerka. MHAMIMpOBaHNE HAIPABICHUH U TNIOCKOCTEH B KyOUYECKO# pemeTke

. [octpoenne crangapTHBIX cTepeorpaduueckux npoekmmid. Cetka Bynbda

. MaauupoBanye HampaBieHUH U IJIOCKOCTEH B FeKCArOHAAbHBIX U TPUTOHAIBHBIX KPUCTAIIIAX

. OnpenencHre HOPMaIH K TUIOCKOCTH

. OnpezencHre MEKIUIOCKOCTHBIX PACCTOSHUM U YTJIOB MEXTy HAIPaBICHUIMU

. [IpeoOpa3oBaHue CHMBOJIOB HAIPABJICHUH H TUIOCKOCTEH MPH U3MEHEHUH BHIOOPA DIIEMEHTAPHON STYCHKH
. IIpocTpaHCTBEHHBIC TPYIIITBI CHMMETPUH KPUCTAUTHYECKUAX CTPYKTYP. XapaKTePUCTHKH IIOTHEUIIINX YIIAKOBOK
. Knmaccugukanmst neekToB KpHCTaILTHYECKONW PEIICTKH.

. JIBIDKCHHE BaKaHCHIA, MEXKY3€IbHBIX ATOMOB M aTOMOB IPUMECH

10. Dueprust oOpa3oBanust BakaHcuil. KOHIICHTpalns BaKaHCHI

11. Tunsr qucnokanuii. Bektop Broprepca

12. Pacmeruienue auciaokanuii. Kpurepuit ®panka

13. JledexThl yrakoBKu

14. JIsmxenHue U iepecedeHe TUCIOKanui

15. CTEeHKH U CeTKH AUCIOKALNN. JIUCIOKAIMOHHBIC TUTIOIN

16. ATMochepbl Ha TUCITOKAIHIX

OCO~NOoO Uk~ WN P




17. Pabota ucrounuka ®panka-Puna

18. Mucnokarmonnsie peakiwn B ['IIK pemerke

19. Mucnokanuonneie peakimu B OLK pemerke

20. TucnokanmoHHble peakiyu B ['TI pereTke

21. Iuckmunaruu. Tunsl. CBolicTBa. J{UCI0KaMOHHAS MOIEb TUCKINHAIINH

22. I'paHuIIbl 3¢peH U Cy03epeH Kak MIOCKHE JePEKThl KPUCTAUTHICCKOW PEIIeTKH
23. DHeprus rpaHull 3epeH. CrieruaibHbIe TPaHHIIBI

24. PemieTka COBNAIAONINX Y3IIOB

25. MexaHU3MBI YIIPOYHEHUS KPUCTAJUIMIECKUX MAaTEPHUAIOB

26. MexaHU3MBbI IPEOIONICHUS JUCTOKAIIUSIME JUCTICPCHBIX YACTHI

27. IInockue ckorureHus quciokannii. Hanpsokerne, nefcTByoIIee Ha TOJIOBHYIO JHCIOKAIIIO

5.2. Tlepeuenn paGoT, BHINOJIHAEMbIX 0 qucnuiuinae (Moay.aio, npaktuxke, HUP) - 3cce, pedepaTel, npakruueckue u
pacyeTHo-rpaduyecKkue padoThl. KYDCOBbI€ PA0OTHI, MPOEKTHI U JID.

Tembl TOKIag0B:

. BiusiHue KpuCcTaTuIMuecKoro CTPOSHHsI Ha MEXaHMYECKHUE CBOMCTBA KOHCTPYKIIMOHHBIX MaTepUalioB

. UcTopus pa3BuTHS MpenCcTaBICHIH O MPOYHOCTH KPUCTAIIMYECKIX MaTepPHajIoB

. DKCIIepUMEHTaNbHBIE METObl UCCIIEIOBAHUS KPUCTAITNYECKONW CTPYKTYPhI

. MeTonp! aHaM3a IPEeUMYIIIECTBEHHBIX OPHCHTUPOBOK KPUCTATUTMICCKAX PEIIECTOK B TOJIUKPUCTAIUIMICCKAX MaTepHalax
. OCOOEHHOCTH KPUCTAITUIECKOTO CTPOCHHUSI HAHOKPUCTAITMIECKUX MaTEepHaioB

. MexaHu3Mbl CTPYKTYPHOTO YIIPOUHEHHS] KOHCTPYKITMOHHBIX MaTEpHUajIoB

. MeTompl pacueTa KpUCTAIIOTCOMETPHISCKUX XapaKTEPUCTUK T'PAHHIl 3¢PEH

. DBOJIIOLIUS TUCIIOKAI[HOHHOMN CTPYKTYPBI B METAJULTHUCCKUX MaTepHaiax B MPOIECCe MIaCTHUECKOM Aedopmartuu. Biusiaue
TeMITepaTypsl 00paboTKH

9. CTpyKTypHbIC U3MEHCHHS [IPU HATPEBE METAJIOB U CILIABOB. BiMsiHUE MpeBapuTENbHON TaCTHUECKON Aedopmarim
10. CpaBHuTenbHbIN aHaIN3 3G (HEKTUBHOCTH TBEPAOPACTBOPHOTO, JUCIICPCHOHHOTO U 3€PHOTPAHUIHOTO YIIPOYHCHUS
KOHCTPYKIIMOHHBIX MAaTEPUATIOB

11. ManoyrnoBsle rpanuisl kpyueHus B OLIK pemerke. [{McIOKallMOHHBIE PEAKIIUT

12. luciokanrioHHOE CTPOSHIE KIMHOBBIX TUCKIMHAIIMNA. DKCIEpUMECHTAIBHBIC NCCIICIOBAHHS JUCKITUHALINH

13. CpaBHHTENIbHBIN aHATH3 SHEPTHH MAJOYTJIOBOM TUCIIOKAIIMOHHOM TPaHUIIbl M JUCKIHHAIINN

14, BzauMoaelicTBHE pEeIICTOYHON UCITOKAIIUHU C TUCIOKAIIMOHHON CTCHKOW M JUCKITHHAIINEH

15. Pa3BuTHE COBpEMEHHBIX MPEACTABICHUIN O CTPOSHUH IPAHHUIL 3€PEH

CO~NOOTDA WN P

5.3. OueHouHbIe MaTEPHAJIbI, HCIOJIb3yeMble /IUIsl JK3aMeHa (onucaHue GUJIETOB, TECTOB M T.II.)

OIeHOUHBIE CPEACTBAa I TIPOBEACHHUA MPOMEKYTOUHONW aTTECTallMM CTYAEHTOB IO AUCIHIUINHE BKIOYAeT B ceOs:
repeueHb BOIPOCOB K AK3aMEHY U KpUTepuH (DOPMHUPOBAHHUS OLICHOK; OLIEHOYHBIE CPEJICTBA JUIsl OLIEHKU TeKYIeH yCIeBaeMOCTH
cTyeHTOB (cobece10BaHKe MPH 3aIIUTe MPAKTHIECKUX padoT)

5.4. MeToaHKa OLIEHKH OCBOECHUSI IMCHUNIUNHBI (MonyJs, npakTtuku. HUP)

METOJMKH OLIEHKH CTPYKTYPHBIX MapaMeTPOB MOJUKPHCTAIIIOB
HCTOYHUKH MH(POPMAIUH B 00JaCTH CTPOCHHS KPUCTALUTMUYECKUX MaTEPHAJIOB

TIPUHIUIIBI pa3MeIIeHHs U TONCKa KpUcTautorpaduieckoil nHpopMannu B COBPEMEHHBIX 0a3ax JaHHbIX;

pa3mMepHble 3¢ GeKThI, 00yCIaBINBAOIINE CIELU(HUKY CBOICTB MaTepHaoB;

PUHIUIIBI 1 TIOAXO0/AbI K KOMITJIEKCHBIM UCCJICIOBAHUAM CTPYKTYPhI U CBOMCTB KPUCTATIIIMICCKUX MaTepI/IaHOB;

METOJbI HCCIEOBAHUS CTPYKTYPBI MAaTEPHAJIOB;

obnactu MMPUMEHCHUA OCHOBHBIX TUIIOB KOHCTPYKIITMOHHBIX MaTepI/IaJ'IOB;

B3aMMOCBSI3b KPUCTAJUINYECKOHN CTPYKTYPBI U CBOMCTB MaTepHAIOB;

KPHUCTAJUTMUECKOE CTPOCHHUE MPH BEIOOpE KOHCTPYKIIMOHHBIX MaTepHaIOB KOHKPETHOTO HA3HAYCHHUS,

pOJb KPUCTAIMYECKOH CTPYKTYphl B (OPMHPOBAHMU CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaoB,

BO3MOXKHOCTH M HEJIOCTATKH PA3IMYHBIX METOJIOB CTPYKTYPHOTO aHAJIN3a ITPH OL[EHKE BO3MOKHBIX c(hep IPUMEHEHHS HOBBIX
MaTepHalioB,

TEXHUYECKUECPEACTBAIIS U3MEPEHHS U KOHTPOJIS;

MIpaBHJIa TEXHUKN 0€30I1acCHOCTH

6. YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi Jureparypa

6.1.1. OcHoBHasi INTepaTypa

ABTOPBI, COCTAaBUTENH 3armaBue Bubnuoreka W3parenbcTBO, rOg

JI1.1 |Manununa P.U. Merannorpadust: dedexTst Meroauueckue mocoous Mockga, 1979
KPUCTAJUINYECKOTO CTPOCHHUS
MeTauioB: Kypc nexmuii

JI1.2 |HosukoB U.U., Po3un |Kpucramnorpadus u gedextsl | DneKTpOHHBIH KaTaaor MockBa Meramtyprust, 1990
K.M. HoBuxos M.W., |xpucramindeckoil pemeTxu:
Posun K.M. y4eOHUK

6.1.2. lonoTHATeIbHASI IUTEPATYpa




ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka W3narenscTBO, TOI

JI2.1 |Manununa P.1. Mertamnorpadus: MeTtoauueckue mocoous Mocksa, 1979
Kpucrannmuueckue pemérku
METaJUIOB ¥ Ae(DEKThI UX
ctpoenusi: Kypc nexiuii

6.2. llepeyens pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKALMOHHOMH ceTH « UHTepHET»

D1 |HayuHnas anektponHas 6ubnuoteka https://elibrary.ru [https://elibrary.ru

D2 |Onekrponnas 6ubnuoreka MUCHC http://lib.misis.ru  [http://lib.misis.ru

3 OBC YHusepcurerckas OubIMoTeKa OHIAHH http://biblioclub.ru
http://biblioclub.ru

6.3 [lepevyeHs MPOrpaMMHOT0 00ecTIedeHUSI

I1.1 | Microsoft Office

I1.2 | Microsoft Teams

I1.3 |Canvas

6.4. Hepeqem, an)opMauuomn,lx CIIPaBOYHBIX CUCTEM U l'[pO(l)eCCI/IOHaJ'IbHLIX 0a3 JAHHBIX

W.1 |Hayunas snextponHas oubnauoreka https://elibrary.ru

N.2 |3nekrponnas 6ubnuoreka MUCuC http://lib.misis.ru

N.3 |3BC Yuusepcurerckas bubnnoreka onnaiin http://biblioclub.ru

N.4 |Poccuiickas miardpopma oTkpeiToro obpasoanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. Haznauenue OcHarieHue

16 dusuyeckue CBONCTBA MAaTEPUAJIOB HoyT0yk, mpoekTop, 9KpaH, HHTEpaKTUBHAsl JOCKa
KOMIUICKT  T€MAaTUYECKMX  TDE3CHTANMP,  JOCTVI K

16/1 JleheKThl KpHCTAIUINYECKON PeIETKH

8. METOANYECKHUE YKA3AHMUS UIS1 OBYYAIOIIIUXCSL

OO0BeM 3HaHUi, KOTOPBIE HEOOXOANMO YCBOUTH NIPH M3yUCHHUH y49eOHON TUCIUILTHHEI, OonpeaesieTcs GpeaepaabHbIM
rocynapcTBEeHHBIM 00pa3zoBaTenbHbIM ctangapToM (PI'OC), KOTOpbIH ONpeeNseT rocy JapcTBEHHbBIE TPEOOBaHHS K MUHUMYMY
COJIeprKaHMs 3HAHUH M YPOBHIO ITOJTOTOBKH BBIITyCKHHUKA 0 AUCIMIUINHE. OOpa3oBaTeIbHbIE Pe3yIbTaThl OCBOCHUS JUCIUIIIHHBI,
COOTBETCTBYIOIINE ONpPEJIeNICHHBIM KoMneTeHIusIM cornacHo @I'OC, npuBeneHs! B Hadase HacTosmel nporpaMMel. Conepskanne
TeM y4eOHOH JUCIUITIIMHBI M TeM J1a00paTOPHBIX NPAaKTHKYMOB M IIPAKTHYECKUX 3aHATHH NPUBEICHBI B IPOrpaMMe. DTHM
OTIPEJIECTISIFOTCSl MUHUMAJIbHBIE 3HAHMSI, KOTOPBIE CTYICHT JIOJDKEH AEMOHCTPUPOBATH I10CIIE N3YUEeHHUS TUCIUIIIMHEL. I TOrOBBIM
KOHTPOJIEM MO IUCIUIUTUHE SBIISETCS SK3aMeH. DK3aMEH IPOBOJIUTCS ay TUTOPHO 110 HHAMBHIYAIBHBIM Omieram. {1 ycnenrHoi
MIOJITOTOBKH K UTOTOBOMY KOHTPOJIIO TTPEJIaracTcsl BBIMOJHUTH CIIEYIOIINE MEPOIIPUSATHS: CHCTEMaTHIECKH MTpopadaThIBaTh
JIEKIIMOHHBII MaTeprall P MOJATOTOBKE K MPAKTUIECKUM U JJa00OPAaTOPHBIM 3aHSATHSM; BBITIOIHUTE JIAOOpATOPHBIE PAdOTHI 11O BCEM
TeMaM JAUCLHUILTAHEI (BBIOJIHEHUE J1a00paTOPHBIX paboT MpeycMaTpUBAET 3all0HEHUE OTYETOB, KOTOPBIE COCTABISIIOTCS B
3NIEKTPOHHOM BHJIE); 3aIIUTUTH JIabOpaTopHbIe pabOThI O BCEM TeMaM JUCLHMILUIMHBL. 3allUuTa MPOBOIUTCS B BHIE cOOECETOBAaHMUS




