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1. IEJIX OCBOEHU A

1.1|- obecrnieuenue npodeccHOHAIBLHOr0 00pa30BaHHs, CIOCOOCTBYIOIIETO COLHAIBHOM, aKaIeMUYECKONH MOOHIIBHOCTH,
BOCTpC6OBaHHOCTH Ha pBIHKE Tpy/aa, yCHCLHHOﬁ Kapbeepe, COTPYAHUICCTBY B KOMaHIax d)eﬂepaHBHBIX 1 pErHOHAJIbHBIX
CTPYKTYp B 00/1aCTH pa3pabOTKH, IPOU3BOJCTBA M PHMEHEHHsI KOHCTPYKIIMOHHBIX MaTEPHAIIOB

1.2|- moxroroeka GakanaBpa K PEeIICHUIO TUMOBBIX 3a/[a4 SKCIIEPHMEHTaIbHO-HCCIIEI0BATENBCKOH U IPOM3BOICTBEHHO-
TEXHOJIOTUYECKOM JesITebHOCTH, CBSI3aHHOM ¢ pa3pabOTKOM KOHCTPYKIMOHHBIX MATEPUAJIOB H CIIOCO0OB MX IPOU3BOJICTBA
1 00pabOTKH, C IIeITbIO MOTYICHHS] HEOOXOAHMOT0 YPOBHS TEXHOTOIMYECKHX U SKCIUTYaTaI[MOHHBIX CBOHCTB

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Lk (paspmen) OIT: b1.B

2.1| TpeGoBaHusi K NpeABAPHTENbLHOI MOATOTOBKE 00yYAOIIErocs:

2.1.1|Kpucramnodusuka

2.1.2| Teopus TepMUYECKOH N XMMUKO-TEPMHIECKOH 00pabOTKH

2.1.3|Duznueckue cBoiicTBa MaTepHalIoB

2.1.4|OcHoBBI MeTALTYprin

2.1.5|Dusnueckas Xumus

2.1.6 |Marepuanosenenune

2.1.7 | Dusuka

2.1.8|Xumust

2.1.9(Merop! KOHTPOJISI ¥ AHAJIN3A BELIECTB

2.1.10| Teopus $ha30BBIX ¥ CTPYKTYPHBIX MPEBPANICHHH

2.1.11| Tepmuueckast 00paboTKa METAJUIONPOLYKIINH

2.2|Iucuuminabl (MOAYJIM) M NPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOI THCUUILINHDBI (MOY.IS1) HEOOX0AHMO KaK
npejiecTByIoniee:

2.2.1|Koppo3sus 1 3aIiuTa MeTauioB

2.2.2|OCHOBBI IPOEKTHPOBAHHS TEXHOJIOINYECKHX MPOLECCOB IIPOU3BOJICTBA U 00PAOOTKH MaTEpUaIoB

2.2.3|CreupalibHble CTaJIM U CILIABBI

2.2.4|Dusnyeckne 0CHOBBI IIPOIECCOB Ae(OPMALMH H Pa3pyILICHUS

2.2.5|I1pou3BoACTBO CHENUATIBHBIX CTANCH

2.2.6| Teopus $ha30BBIX ¥ CTPYKTYPHBIX MPEBPANICHHH

3. PE3YJIbTATBI OBYUEHMUS IO JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIUSIMU

YK-1: CnocoGeH ocyecTBIsATh HOMCK, KPUTHYECKHIT AaHAIM3 H CHHTe3 HH(OPMALMH, YMeHHe AHAJNU3HPOBATH MPOLECCHI U
CHCTEeMBI ¢ HCIO/Ib30BAHNEM COOTBETCTBYIOLIIMX AHAIUTHYECKUX, BEIYHCIHTEIBHBIX H IKCIEPUMEHTAILHBIX METO0B,
NPUMEHATH CHCTEMHBIi TMOAXOA VISl PEIIeHUs MOCTABJCHHBIX 3a1a4

YK-1.3: Bblﬁupae'r ONTUMAJTbHBI BAapHAHT pelICHHUA 321a41 C UCIIOJIb30BAHHEM COOTBETCTBYHOLIHUX METOA0B

3HaTh:

VK-1.3-311 B3auMOCBsI3b KPUCTAILIMYECKOH CTPYKTYPBI U CBOICTB MAaTEPHAIIOB

VK-1.3-312 kpucTauinyeckoe CTpOeHHE TIPU BBIOOPE KOHCTPYKIHOHHBIX MATEPUAJIOB KOHKPETHOTO HA3HAYCHHS

VK-1.3-39 MeTo/IBI HCCIIe0BaHUS CTPYKTYPBI MaTEPHATIOB

VK-1.3-310 o6acTu HIpUMEHEHHs] OCHOBHBIX THIIOB KOHCTPYKLIMOHHBIX MAaTCPHAIIOB

VYK-1.3-315 TexHHUeCKHE CPEACTBA YIS H3MEPEHHS U KOHTPOJIS

VK-1.3-316 npaBuia TEXHUKH O€30MaCHOCTH

VK-1.3-313 posib  KPHCTAJUTMYECKOH CTPYKTYpHI B (HOPMHUPOBAHHH CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaIOB

VK-1.3-314 BO3MOXXHOCTU ¥ HEZIOCTATKH PA3/IMYHBIX METOJIOB CTPYKTYPHOT'O aHAJIM3a MPH OLIEHKE BO3MOXKHBIX c(hep NPUMEHEHHS
HOBBIX MaTCpHaIoB

VK-1.3-33 xapakTepHbic CBOICTBA KPUCTAILTMYECKHX MAaTEPUAIIOB

VK-1.3-34 MeTOAMKH OLEHKH CTPYKTYPHBIX IAPAMETPOB MOIUKPHCTAILIIOB




VK-1.3-31 aTemMaTHUeCKHIi anmapat OMUCAHUS KPUCTAIUINYECKOH CTPYKTYPhI

VK-1.3-32 hu3uKo-XUMHUYECKUE TIPOLIECCHI, ONPEIENISIONIIE KPUCTAIUTHIECKOE CTPOCHHE MaTepHaIOB

VK-1.3-37 pazmepubie a¢dekTsi, 00ycnapanBaronue creniuduKy CBOiCTB MaTepUaioB

VK-1.3-38 npuHIuMIb ¥ TOAX0/b! K KOMILUIEKCHBIM HCCIICIOBAHHSIM CTPYKTYDPBI H CBOHCTB KPHCTAJUTMYECKUX MATCPHAIIOB

VK-1.3-35 ucrounuku nHGOpMALMK B 00IACTH CTPOCHUS KPUCTAIUTUYECKHX MAaTEPHUAIOB

VK-1.3-36 npuHIMIE pa3MEIIeHNs U OUCKA KPHCTAIIOrpadudeckoi nHpOpMaIyy B COBPEMEHHEIX 0a3aX JaHHBIX

YMmern:

VK-1.3-Y11 ucnons30Bath OMBIT COBMECTHOIO aHAIN3A PE3YJIBTATOB PEHTTCHOCTPYKTYPHOTO U DIEKTPOHOOITHIESCKOTO
HCCIIeJOBaHNS KPUCTAUINYECKOH CTPYKTYPhl MaTEpHAIIOB

VK-1.3-Y10 aHanm3upoBaTh H3MEHEHHS CBOICTB TBEPABIX TeN IIPH NEPEX0/ie K MUKPO-H HAHOMACIITa0y

VK-1.3-V9 nons3oBaThest HaquO—TeXHHqCCKOﬁ I/IHd)OpMaLH/ICﬁ JUISL pEHICHUS KOHKPETHBIX 3a1a4 KPUCTAJUTMYCCKOI0 CTPOCHUA U
CBOWCTB KOHCTPYKIIMOHHBIX MaTEpPUajIOB

VK-1.3-Y12 npeaBuznets MOCIEACTBUS UCIIONb30BAHUS KOHCTPYKIIMOHHBIX MATEPHAIIOB C HAPYIICHUEM KPUCTANIHYECKOrO CTPOCHHUS

VK-1.3-V15 yuursiBath npu BHITOTHEHHH PaOOT MpaBHIa TEXHUKH O€3011aCHOCTH

VK-1.3-Y14 npuMeHsTh TEXHHIECKHE CPEICTBA U H3MEPEHHS i KOHTPOJIS

VK-1.3-V13 OILICHUBAThH BIIMSIHUE CTPYKTYPHOT'O COCTOSHUS MaTE€pHajla Ha €ro TEXHOJOTHICCKHUE M DKCINTyaTallHOHHbBIC CBOWCTBA

VK-1.3-Y8 ncnonb30BaTh OMBIT pacueTa KPUCTATIION€OMETPHYECKUX XapaKTEPUCTUK CTPYKTYPHBIX 2JIEMEHTOB 10 JaHHBIM
PEHTT€HOCTPYKTYPHOT'O U KaJIOPUMETPUYECKOr0 aHaIH3a

VK-1.3-V3 ucnosnb30BaTh CUCTEMHBIH TOIXO0J K HCCIIEI0BAHUIO CTPYKTYpPBI U CBOWCTB KPUCTAJTIMYCCKUX MATEPUAJIOB J11060ro THIA

VK-1.3-Y2 ucnosnp30Bath CUCTEMHbI MOIXO/ K HCCIIEHOBAHUIO CTPYKTYPBI H CBOICTB KPUCTAUINYECKUX MATEPHAIIOB JIO00r0 THIIA

VK-1.3-Y1 nosb30BaThest CIPaBOYHON JIUTEPATYPOil 10 KpucTauiorpaduu U gedekraM KpUCTALIMYECKOr0 CTPOCHHS Vsl PeLCHHS
HECTAaHAPTHHIX 3371a4 HAy9IHOTO U IPUKIIaIHOIO XapaKTepa

VK-1.3-Y4 BeinenaTs pemaroniye (pakTopsl, BIUAIONIME Ha (yHKIMOHATBHBIE CBOHCTBA KPUCTANINYECKNX MAaTEPHAOB

VK-1.3-Y7 nonb3oBathest pe3yiIbTaTaMi ONTHUECKOIT M 2JIEKTPOHHOH MUKPOCKOIIHHU IS pacyeTa mapameTpoB JeeKToB
KPHCTAJUINYECKOTO CTPOCHHS

VK-1.3-Y6 noib30BaThCs S3HEPreTHISCKUM KPUTEPHEM IIPH aHAIH3e (U3HYECKUX IIPOLecCOB (hOPMUPOBAHUS M U3MECHEHHS
KPHUCTAJNTHIECKON CTPYKTYpPBI

VK-1.3-Y5 10/1630BaThCSl OCHOBHBIMH COOTHOLICHISIME KPUCTAUIOrpaduy s aHaJIM3a CTPYKTYPbI MATEPHAIOB

Baaners:

VK-1.3-B10 cucTeMHBIM MMOAXOOM K aHAIIM3Y PE3YIbTATOB CTPYKTYPHBIX HCCIICOBAHUI HA MAKPOCKOIINYECKOM U
MHKPOCKOIIMYECKOM yYPOBHE;

VK-1.3-B9 BusiHHEeM MUKPO-U HaHOMacIITaba Ha CBOIMCTBA TBEP/bIX TEI,

VK-1.3-B8 HaBbIKaMH OMCKA HHQOPMAIMH 1O KPUCTAIITNYECKOMY CTPOCHHIO MAaTEPHAIIOB C TOMOMIBIO COBPEMEHHBIX TOUCKOBBIX
CHCTEM;

VK-1.3-B13 MeTo1amMu OLIEHKH CBOHCTB KOHCTPYKIMOHHBIX MAaTEPHUAJIOB B IIPOLIECCE NIIUTECIBHOTO UCTIOIb30BaAHUS

VK-1.3-B12 meronamu pacyera MpOYHOCTHBIX CBONCTB KOHCTPYKIIHOHHBIX MAaTEPUAJIOB HA OCHOBE JaHHBIX CTPYKTYPHOIO aHAIIN3a;

VK-1.3-B11 meronomu Beibopa Hanbosee paluoHaIbHOM KOMOUHALIME METOIOB UCCIIEA0BAHHs [IPH PEIICHHH MHOTOYPOBHEBBIX
3a/[a4 CTPYKTYPHOTO aHAJIN3a KPHCTAIUTMYECKHX MaTePHAIIOB;

VK-1.3-B7 npaktHueckuMH HaBBIKAMH HCTIOIB30BAHUS COBPEMEHHBIX NMPOrPAMMHBIX MPOIYKTOB JUISl PELICHHS TPHKIJIATHBIX
KpHUcTauIorpauuecKux 3auad;

VK-1.3-B3 MaTeMaTHYECKHM alapaToM KpHCTAUIOrpadu;

VK-1.3-B2 B3anMOCBA35IMH KPHCTAJLIMYECKOTO CTPOCHHUS M CBOICTB KOHCTPYKIIHOHHBIX MaTePHAJIOB;

VK-1.3-B1 mMerozaMu OLIEHKH BIMSHUS CTPYKTYPbl MaTepUajia Ha ero MeXaHH4eckue U (yHKIHOHAIbHbIE CBOMCTBA;

VK-1.3-B6 mMeTozaMu Ka4eCTBEHHON U KOJIMYECTBEHHOH OLICHKH JIe(hEKTOB KOHCTPYKIIMOHHBIX MaTepPUajoB

VK-1.3-B5 meTonamu CTPYKTYPHOTO aHAIN3a KPUCTAUIHICCKUX MATCPHAIIOB;




VK-1.3-B4 meTonamu TepMOIMHAMHYECKOTO aHAIN3a CTPOCHHS MaTEPHAIIOB;

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanue pa3zjesnoB u tem /Bui 3ansitust/ | Cemectp /| Yacos | Komneren- | JIuteparypa | Ilpumeuanue
3aHATHSA Kypc nun M 3L
pecypcebl
Pazjen 1. Teomerpuyeckasi Kpuctauiorpadus

1.1 IpoctpancTBeHHast peruerka. OnpeseneHue 5 2 VK-1.3 JI1.1
CHMBOJIOB HaNpaBJICHUI U aTOMHBIX PAJIOB. JI1.2J12.1
OrnpezesieHue HaPaBIIEHUS ¢ MTOMOIIBIO TTOJISIPHBIX 212253
koopauHat. Mertoy crepeorpaduueckoit
npoekimu. Onpe/elenne CUMBOJIA HAIIPABIICHHS B
kpucraie /Jlex/

1.2 OnpezeneHne CUMBOJIOB TUIOCKOCTEH. 5 2 VK-1.3 JI1.1
WHanimpoBaHye HAPaBICHU B TeKCArOHAIbHBIX JI1.2712.1
U TPUrOHAJBHBIX KpHCTaUiaX. MHIMIMpoBaHHe 212253
IUTOCKOCTEH! B TeKCArOHAIBHBIX U TPHIOHATBHBIX
kpucramiax /Jlex/

1.3 DJIEMEHTBI CHMMETPHH KPHCTAJLUTHYECKUX 5 2 VYK-1.3 JI1.1
MHOTOTrpaHHUKOB. KiTacchl CHMMETpUH, CHHIOHHH, J11.2712.1
KaTeropuu KpucrasuioB. KoopanHaTHbIE CHCTEMBbL 319233
IUIst oncanust kpucrasuios /Jlex/

14 Ornpe/iesicHre CUMBOJIOB HAIIPABJICHUIT 1 5 4 VK-1.3 JI1.1
ockocreit /TIp/ JI1.2J12.1

515253

15 TMoaroroBka K npakTiHaeckuM 3austusv /Cp/ 5 10 VK-1.3 JI1.1

JI1.2J12.1
515253
Paznen 2. CTpykTypHasi KpucTasiorpadus u
KPHCTAIOXHMHS

2.1 ITpocTpaHCTBEHHBIE TPYIIIBI CHMMETPUH 5 2 VYK-1.3 JI1.1
KPHCTAJTHYECKUX CTPYKTYp. [IpaBuibHbIe JI1.2J12.1
CHCTEMBI TOYCK. ba3uc KpUCTaTHIeCKOH 219253
cTpyKTypsl. ONpeee e aTOMHBIX PaIiyCoB.

OmnpereneHne HOHHBIX M KOBAJICHTHBIX PaJyCOB.
Binsiane BHEIIHUX (aKTOpOB Ha
KPHMCTAILTMYECKYIO CTPYKTYPY /Jlex/

2.2 OnpeienieHne aTOMHBIX paarycoB. OnpenencHue 5 2 VK-1.3 JI1.1
HMOHHBIX ¥ KOBAJIEHTHBIX pajinycoB. Biusuue JI1.2J12.1
BHEIIHHX (pAaKTOPOB HAa KPHCTAJUIUYECKYIO 212233
CTPYKTYpY. XapaKTepUCTHKH IUIOTHEHIINX
ynakoBok. [IpaBuia onpeseneHust mIoTHEeHIINX
yMaKoBoK. KoOpAHHAIMOHHBIC MHOTOTPAHHUKH
Tosmura-Benosa /Jlex/

2.3 CrpykrypHblii THIT Mead. Bonbdhpama. Maruus. 5 2 VK-1.3 JI1.1
Anmasa. Benoro onosa. Tum NiAs. Tun CsCI. Tun JI1.2712.1
CaF2. Tun CUuAl2. DniurakcuanbHble 213233
KPHCTAJUTHYECKUE CTPYKTYPBI. JIBOMHMKOBBIC
KPHMCTAIUTMYECKUE CTPYKTYpHI /Jlek/

2.4 DJIEeMEHTBI CHMMETPHHU KPHCTAJULTHYECKUX CTPYKTYP 5 4 VK-1.3 JI1.1
/Mp/ JI1.2J12.1

515253
2.5 Biisinue pa3ianyHbix GakTopoB Ha 5 4 VYK-1.3 J1.1
KPHCTAIUTHYECKyH0 cTpyKTypy /TIp/ J11.2712.1
515253
2.6 [ToaroroBka K mpaktudeckum 3anstusm /Cp/ 5 16 VK-1.3 JI1.1
JI1.2J12.1
0135253
Pa3znien 3. Toueunsle e eKThI




31 Buzpl ToyeuHbsIX JedexToB. TepMoauHaMUKa 2 VK-1.3 JI1.1
TOYEHHBIX Je(eKTOB. MHUrpanus BakaHCH. J11.2712.1
Murpaisi MeXy3eIbHbIX aTOMOB. Murpatus 3192533
MPUMECHBIX aTOMOB. VICTOYHUKH U CTOKH
TO4YEUHBIX Je(eKkTOB. KOMILIEKCh TOUCUHBIX
nedexrtos. [loBeaeHue BaKaHCHIl PH 3aKAIKE U
omkure. KonuenTtpauus BakaHcHil. DHeprus
00pa3oBaHUs BaKaHCHI. DHEPIHs aKTHBAIUU
Murparun BakaHcuii /Jlex/

3.2 DHEePreTHIeCcKHil KPUTEPHUii AUCITOKAIIMOHHBIX 2 VYK-1.3 JI1.1
peaxuwit. Jledexrs! ynakoBku. YacTuunsie JI1.2J12.1
ncnokanuy oxmu. YacTHuHble IUCTOKAUI 515253
Opanka. Bepimanasie aucnokanny. CraHmapTHBIH
TeTpa’ap. JIBHKEHHE pPaCTSAHYTHIX JUCIOKALMM.

IlepecedeHne €IMHUYHBIX AHCIOKALAN.
JIBIoKeHHe aucIoKanuit ¢ Ioporamu.
Ilepecedenne pacTAHYTHIX uciokanuii /JIex/

3.3 Buzmbl ToyeuHbIX aedexToB. TepMoanHaMuKa 2 VK-1.3 JI1.1
TOYEYHBIX Je(eKToB. MUrpauus BakaHCHIL. JI1.2712.1
Murpaius MeKy3eJIbHbIX aTOMOB. Murparms 219253
HPUMECHBIX aTOMOB. VICTOYHUKH U CTOKH
TOYeYHBIX NeeKToB. KOMIUIEKCHI TOYEUHBIX
nedexros /Jlex/

3.4 INoBeaenne BakaHCHI TIPH 3aKAJIKE U OTIKHTE. 2 VK-1.3 JI1.1
Konuenrpanus BakaHcuil. DHeprus 00pa3oBaHUs JI1.2712.1
BaKaHCHIl. DHEpPrusi aKTUBALMH MUTPALIUH 219253
Bakaucuii /Jlex/

35 Buibl, TEpMOJUHAMUKA, IBUXKEHHE TOUSUHBIX 4 VK-1.3 J1.1
nedexros /TIp/ JI1.2J12.1

2195233

3.6 TToaroroBka K npakrudeckum 3austusim /Cp/ 10 VK-1.3 .1

JI1.2J12.1
515253
Pa3znen 4. OCHOBHBbIE THIBI AUCTOKALMIA H HX
cBoiicTBa

41 KpaeBast aucnokarms. CKONbKEHHE H 2 VK-1.3 JI1.1
TIepeTIo3aHie KpaeBoi ucIoKayu. BuaToBast J11.2J12.1
nucnokaiyst. CKOMbKEHHEe BUHTOBOM 219253
ncnokanud. CMeIlaHHbIe JMCIOKAMH U HX
nBwkeHne. [Ipu3marnueckue aucnokamuu. Bektop
Broprepca. IInoTHOCTh aMcIOKanuil. DHEPrUs
qucnokanuy. Cuitbl, ISHCTBYIOIME HA
JIMCIIOKANMIO. YTIpyroe B3auMozieiicTBie
JMcITOKanuit. [1oJHBIC 1 9aCTHYHBIC IUCITOKALIIN.

/Tex/

4.2 Armochepst Korrpemna. Armochepst CHyka. 2 VK-1.3 J1.1
Atmochepsr Cysyku. BsammoreiicTsuie JI1.2712.1
JIMCTIOKAIMH C BAKAHCHAMM M INPHMECHBIMH 213253
aToMaMH. IIponcXokKIeHHe AUCTOKAIIH.

Pa3MHOXeHME AMCTIOKAlUi TP IIACTHYECKOH
nedopmarau /JTex/

4.3 KpaeBasi 1 BUHTOBAsI IUCIIOKALIMHU U UX JBHKCHHE 4 VYK-1.3 JI1.1
/Mp/ JI1.2J12.1

515253
4.4 Vnpyrue cBoiicTBa aucnokarmii /TIp/ 4 VK-1.3 J11
JI1.2J12.1
515253
45 IMoaroroska k npakrideckuM 3anstusm /Cp/ 13 VK-1.3 JI1.1
JI1.2J12.1
5195253

Paznmen 5. JluckJanHAIAA




5.1 JIMCKIIMHALMK B HENPEPhIBHON YIPYToi cpeze. 5 4 VK-1.3 JI1.1
JluckIMHAIMN B KPHCTAJUTMYECKOH PEIIETKH. J11.2J12.1
DHeprust AUCKIMHALNH. J{MCIOKALMOHHAS 3192533
MOJIENIb KJIMHOBOW auckiauHaimu /Jlex/

5.2 Jlucnokauu Bonbreppa u quckinnarmu /TIp/ 5 4 VYK-1.3 JI1.1

JI1.2J12.1
515253
5.3 [TozaroroBka K mpaktuaeckum 3austusm /Cp/ 5 10 VK-1.3 JI11.1
JI1.2J12.1
515253
Pa3znen 6. I'pannnbizepeH u cyo3epen

6.1 Tunel rpanul 3epeH. MaoyrioBble IpaHULbI 5 2 VK-1.3 J1.1
HAKJIOHA M Kpy4eHWs. JMCIOKAaIMOHHBIE MOJEIH J11.2J12.1
MaJIoyIJIOBBIX TPAHUL. DHEPrus MajoyriiOBbIX 219253
rpanmu /JTex/

6.2 CrienyianbHple U TPOU3BOJIBHBIC T'PAHMIIBI. 5 2 VK-1.3 JI1.1
PemreTka COBIAJAIOIIMX Y3JI0B. 3epHOrpaHUYHBIC JI1.2712.1
JIMCIIOKALUU U 3ePrHOrPaHUYHOE 515253
npockainb3biBanue /JIek/

6.3 CrienanbHble U POU3BOJIBHBIC TPAHHIIbI, PEIEeTKA 5 4 VYK-1.3 JI1.1
coBragarormx y3mos /TIp/ JI1.2J12.1

515253

6.4 TMoaroroBka K npakTiaeckuM 3austusiv /Cp/ 5 10 VK-1.3 JI1.1

JI1.2J12.1
0195253
Pazjen 7. Topmoskenue quca1o0Kanuii u
YNpOYHEeHHEe KPUCTALTHYECKHX MaTepHAI0B

7.1 TpeHue pelIeTKH U Ipelel TEeKYIeCTH. 5 2 VK-1.3 JI1.1
JIBi>KeHHe UCIOKAMi C mepernbamu. JI1.2712.1
TopMOKCHHE JTUCITOKALM aTOMaMHU MpUMeceii 1 219253
JIETHPYIOIUX 31eMeHTOB. CKOMIbKCHHE Yepes Jec
Jcnokanyit. IToporu Ha BUHTOBBIX JIUCIOKALIMAX
/Jex/

7.2 Cunstavie auciokaruu. [110CKoe CKOIUTeHHe 5 2 VYK-1.3 JI1.1
JMCIOKauuMii. Beirubanue quciokamui Mexmy J11.2712.1
JIMCTICPCHBIMU YacTHaMu. JIokanbHOE monepeyHoe 019253
ckonpxkenue. [lepepesanue QUCIOKALHAMHE
JICTIEPCHBIX YacThil /JIex/

7.3 BzaumozeiicTBHE AMCIOKALHIT APYT C IPYTOM U C 5 4 VK-1.3 JI1.1
rpanniamu 3epen /TTp/ J11.2]12.1

515253
7.4 ToaroToBka Kk mpaktudecknm 3austusm /Cp/ 5 10 VK-1.3 J11
JI1.2J12.1
513253
5. ®OHJI OUEHOYHBIX MATEPUAJIOB (IIpuiio:kenue)
6. YYEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi Jiureparypa
6.1.1. OcHoBHasi IuTepaTypa
ABTOpBI, COCTABUTEIN 3arnaBue bubnuorexa Uz natensCTBO, TO
JI1.1 |Manununa P.1. Meraiutorpadus: dedexrst Meroanyeckue mocoous Mocksa, 1979
KPHCTAJUTHIECKOTO CTPOCHHS
MetaiuioB: Kype nexiuit
JI1.2 |Hosukos N.1., Kpucrannorpadus u nedextsl | DNeKTPOHHBIH KaTaior Mocksa Merammyprus, 1990
Po3un K.M. KPUCTAJUTNYECKOHN PEILEeTKH:
y4eOHHK

6.1.2. JlonoTHHTE/IbHASI JINTEPATypa




ABTOpBI, COCTaBUTEIIN 3ariiaBue bubnunoreka Uz narenscTBo, roj
JI2.1 |Manununa P.J. Meraorpadus: Meroanyeckue mocobus Mocksa, 1979
Kpucranmueckue pemérku
METAIJIOB U Je(eKThI UX
ctpoenus: Kypc nexuuii
6.2. llepeyenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHUKALMOHHOI ceTn «MHTepHeT»
D1 |Hayunas snexrponnas 6ubnuoreka https://elibrary.ru  [https:/elibrary.ru
32  |Dnexrponnas 6ubauoreka MUCuC http://lib.misis.ru  |http://lib.misis.ru
53 OBC VHuBepenterckas GubIoTexa Ol http://biblioclub.ru
http://biblioclub.ru
6.3 IlepeyeHb NPOrpaMMHOro odecneyeHus
I1.1 |Microsoft Office
I1.2  |Microsoft Teams
1.3 [Canvas
6.4. Ilepeyenn MH(OPMAIMOHHBIX CNIPABOYHBIX CHCTEM U MPO(ecCHOHATBHBIX 023 TaHHbIX
N.1 |Hayunas snexrponnas 6ubmmorexa https://elibrary.ru
WN.2 |DnexrponHas 6ubmoreka MUCuHC http://lib.misis.ru
N.3 |9BC VHusepcurerckas 6udnmoreka omnaiin http://biblioclub.ru
W.4 |Poccuiickas miardopma oTKpsIToro obpasosanus http://openedu.ru

7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenue OcHareHue

16 Jle(eKTbl KPUCTAIUTNYECKON PeLETKH HoytOyk, TpoeKkTop, 9KpaH, HHTCPAaKTHBHAs  JOCKa
KOMILICKT TEMAaTHYCCKUX npe3eu‘rauni&, JOCTYyIT K
UHTEPHETY

16/1 JledeKTsl KpHCTAILTHYECKOH PEIETKH

8. METOIUYECKHUE YKA3AHUS JUIS1 OBYYAIOIIUXCSI

OO6beM 3HAHUH, KOTOPBIE HEOOXOMMO YCBOUTh IIPU U3Y4EHNH Y4eOHON MUCIHIUIMHEL, Opesensercs derepatbHbIM
roCyIapcTBeHHBIM 06pa3oBaTenbHbIM cTannaptoM (PI'OC), KOTOpBIi OHpeaensieT rocy apCcTBEHHbIE TPeOOBAHNS K MUHUMYMY
coziepKaHUs 3HAHUH U YPOBHIO OATOTOBKH BBIITYCKHUKA 110 JUcLHILINHE. OOpa3oBaTe/ibHbIe Pe3ylIbTaThl OCBOSHHS JUCLUILIMHBI,
COOTBETCTBYIOIME ONpPE/ICICHHBIM KomneTeHIusaM cornacHo ®I'OC, npuBesieHsl B Hayane HacTosei nporpammel. CoziepkaHue
TeM y4eOHO AUCUUIUIMHBI U TeM J1Ja00paTOPHBIX MPAKTUKYMOB H MIPAKTHYECKHUX 3aHATHIl IIPUBEICHBI B IPOrpaMMe. DTHM
OMNPEEISIOTCSI MUHUMAJIbHbIE 3HAHHUS, KOTOPbIE CTYIEHT JAOJKEH JEeMOHCTPUPOBATD 110CIIE U3Y4ESHUs AUCHUIUIHHBL. MTOroBbIM
KOHTPOJIEM 110 JIUCUUILIMHE SBJISETCS SK3aMeH. DK3aMeH IIPOBOAHUTCS ayIUTOPHO 110 UHIMBUyaIbHbIM OmiieTaM. J[Jis ycremHo
TIOATOTOBKH K UTOTOBOMY KOHTPOJTIO TIPEJIaraeTCsl BHIMOIHUTH CICAYIONNE MEPOTIPHATHS: CHCTEMAaTHYECKU MPOpadbaThIBATh
JICKLIMOHHBIIT MaTepHal PU MOJArOTOBKE K MPAKTUYECKUM H JJAOOPATOPHBIM 3aHATHSM ; BBINOIHHUTD JIA00PAaTOPHbIE PA0OTHI 110 BCEM
TeMaM JUCLMILINHEI (BBINOJIHEHNUE JIa00PATOPHBIX PAbOT MpeycMaTPHBAET 3aM0IHEHHE OTYETOB, KOTOPBIE COCTABIISIIOTCS B
9IIEKTPOHHOM BHJIE); 3QLMTHTB JIA00PaTOPHBIC pabOTHI 110 BCEM TeMaM AMCLHIUIMHBL. 3al{Ta IPOBOJUTCS B BHIE COOCCEIOBAHMS
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