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OakanaBpuata) (mpukas ot 02.12.2015r. Ne 602 0.8.)
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1. HEJIX OCBOEHUA

1.1| ob6ecnieueHre npodeccHoHAIBHOTO 00pa30BaHuUs, CIIOCOOCTBYIOIIETO COIMANTBHO, aKaeMUIeCKO MOOHIEHOCTH,

1.2|moarotoBka 6akanaBpa K peIICHUIO THIOBBIX 3324 3 KCIIEPUM €HTAIBHO -HCCIIe IOBATEIBC KO U

2. MECTO B CTPYKTYPE OBPA30OBATEJIb HOM ITPOT'P AMMBI

Huxa (pazgen) OIT: |E1.B

2.1| TpeGoBaHus1 K MpeABapPUTEIbHOIH MOATOTOBKE 00Yy4al0 e 0Cs &

2.1.1| OcHOBBI KOMIIBIO TEPHOIT MeTasuorpaduu

2.1.2| Kpuctaniodusnka

2.1.3(MeToapl KOHTPOJISI M Ka4eCTBa BEIEC TB

2.1.4(MexaHHYeCcKre CBOWCTBA MaTEPUAIIOB

2.1.5(Mexanuyeckue cBoicTBa MaTepHaioB. U2

2.1.6|CoBpeMeHHbIE METOJBI UCCIIE JOBAHMSA METAJUIMYECKIX MaTCPHAIOB

2.1.7| Teopust TepMHUECKON M XUMHUKO-TepMHUECKOH 00pabOTKH

2.1.8| duzndeckue CBOWCTBAa MaTepraIoB

2.1.9( OcHOBBI MeTaJLTy pTHH

2.1.10| TexsHONOTH St KOHC TPYKIIMOHHBIX MaTepHaJioB

2.1.11 | ®usnueckas xumus

2.1.12| MatepuasnoBe icHHIE

2.1.13| ®usuka

2.1.14 | Xumus

2.2| IMcuMIIHHBI (MOXYJIM) U NPAKTUKH, AJ5 KOTOPbIX OCBOE HYE JAHHO W /1 UC IMTJTMHBI (M O1YJIs1) He 00X0IMM 0 KaK

npeaumecTByromee:

2.2.1|Koppo3wus 1 3a1uta MeTaljioB

2.2.2|MonemupoBaHie 00bEKTOB METaJUTy pPTUIECKO IO PO U3BOJIC TBA

2.2.3| Teopwus tBep 10 a3HBIX MPEBpaIIeHN I

2.2.4| OcHOBBI TPOEKTUPOBAHHS TEXHOJOTHYECKUX IPOIECCOB MIPOU3BOCTBA H 00PaOOTKH MaTepHaIoB

2.2.5| CrienmaJibHbIe CTAJIM U CIIIABEI

2.2.6| Tepmugeckas 06paboTka MeTaIION3 eI U TPy O

2.2.7 | dusuveckre 0CHOBBI MPOIIECCOB AeHOpMAIMK U Pa3py LICHH

2.2.8| Xumuko-TepMuueckas 00paboTka MaTepHajIoB

2.2.9(TIpoun3BOACTBO CHCIMABHBIX CTaJICi

3.PE3YJIbTATBI OBYYEHHUSA IO JUCHUIIJIMHE, COOTHEC EHHBIE C ® OPMHUPY EMbIMHU
KOMIIET EHIIUAMHA

YK-6.1: 1eM OHC TPUPOBATH 3HAHHE €CTECTBEe HHOHAYYHBIX U 1 PYrUX ()yHI AMEHTAJIbHbIX HaYK B IPodeccHoHaIbHOM
JesiTeJib HOC TH

3HATB:

VYK-6.1-31 matemMaTHIeCKHi anmapaT OMICAHUSI KPUCTAJUNIMIECKOH CTPYKTY PBI

VK-6.1-32 pu3uko-XuMHUIECKHE IPOIIECCHI, ONP S ITIONINE KPHUC TAIIINISCKOE CTPOCHHE MaTepHajioB

VYK-6.1-33 xapaxTepHbIe CBOCTBAa KPUCTAIINICCKAX MaTepHAIOB

VYK-6.1-34 MEeTOM KM OLIEHKH CTPYKTYPHBIX TAPaMETPOB ITOJIMKPHCTAIIIOB

VYK-6.1-35 ncTouHU KM HHPOPMAIHU B 00JIaC TH CTPOCHHS KPUCTALIMYECKUX MaTePHAaIOB

VK-6.1-36 mpuHIHITEI pa3MEIICHHS U MOMCKa KPUC TAJUTorpadmdecKoil HH(pOpPMAIMU B COBPEMEHHBIX 0a3aX TaHHBIX

VK-6.1-37 pasmepHbie 3¢ G ekThl, 00yCcIaBIMBaone creluduKy cBOHCTB MaTeprajoB

YK-6.1-38 mpuUHIUIEI ¥ TOX0 Akl K KOMIUIEKC HBIM HCCIIE IOBAHUSIM CTPYKTYPBI H CBOUCTB KPHC TAINIMIECKUX MaTepUaioB

YK-6.1-39 MeToap! Hccae [OBaHUS CIPYKTYPhI MaTepHaioB

YK-6.1-310 0o67ac Tt MpUMEHEHHS OCHOBHBIX THIIOB KOHC TPYKIMOHHBIX MaTepHAJIOB




YK-6.1-11 B3auMOCBsI3b KPUCTAJLIMYECKON CTPYKTYyPHI 1 CBOMCTB MaTepHAaOB

VK-6.1-12 kpucTamgeckoe CTpOeHHE PHU BEIOOPE KOHCTPYKIHOHHBI X Ma TEPHAJIOB KOHKPETHOTO HAa3HAY CHUS

VK-6.1-13 posib  KpUCTaJUIMYECKOW CTPYKTYpHl B (OPMHPOBAHUH CBOWCTB KOHC TPYKIMOHHBIX MaTCPHAJIOB

VYK-6.1-14 B0O3MOKHOCTH M HEJJOCTATKU PA3IMYHBIX METO JIOB CTPYKTYPHOTO aHAJM3a MPH OLIEHKE BO3MOKHBIX C(hep MPHUMCHEHUS
HOBBIX MaTepHaJioB

VYK-6.1-15 TexHu4YecKre CpeACTBa AJISI H3MEPEHUS U KOHTPOJIS

VK-6.1-16 npaBuia Te XHUKH 0€3011aCHOCTH

YMmerh.:

VYK-6.1-Y 1 monp30BaThes CIPABOYHON M TEPATypO IO KpHC TANIorpaduu U e eKTaM KPUC TAJUTMIECKOTO CTPOCHUS IS pelll CHUS
HECTaH JapTHBIX 33/1a4 HAYYHOTO U NPUKJIaJHOTO XapakTepa

VYK-6.1-Y2 ucmonp30BaTh CHCTEMHBIH 1O X0 1T K MCCJIEIOBAaHHIO CTPYKTYPHI ¥ CBOWCTB KPHC TAJUIMYECKI X MaTepHAIOB JIFOOOTO TUIIA

VYK-6.1-Y 3 BRINOJHATH HEOO XOUMBIC PacUYeThI IS [T TEJEHO TO MPOTHO3UPOBAHHS CBONC TB KOHC TPYKIIOHHBIX MaTepHalioB

VK-6.1-Y4 BoraenaTh peratonine GakTopsl, BIAAOMKE Ha () YHKIMOHAIBHBIC CBOIIC TBA KPUCTAJIJIMYECKI X MAaTCPHAIOB

VK-6.1-Y 5 110 1530Ba THCSL OCHOBHBIMH COOTHOIICHHU SIMU KPHC TAJIOrpad U sl aHaIM3a CTPYKTYPbl MAaTCpUAIIOB

YK-6.1-Y 6 10 1530Ba TCS SHEPTe THIECKUM KpUTEpPHEM IPHU aHAJH3e (PU3HUIECKUX MPOIecCOB (POPMUPOBAHUS U U3MEHEHHUS
KpUCTAJUIMYECKON CTPYKTY Bl

VYK-6.1-Y 7 10 1530BaThCS pe3y IbTATAMH O THYECKOH U 3 IEKTPOHHOM MUKPOCKOIINH AJI pacdeTa HapaMeTpoB e eKToB
KPHUCTAJUIMYECKOTO CTPOCHHUS

YK-6.1-Y 8 ncmiosp30BaTh ONBIT pacueTa KPUC TAJUIOTEOMETPHIECKUX XapaKTEPUCTHK CTPYKTYPHBIX 3JIEMEHTOB IT0 JJAH HBIM
PEHTTCHOCTPYKTYPHOTO U KaJOPUMETPUIECKOTO aHaIM3a

YK-6.1-Y9 1o 1p30BaThCSA HAyYHO-TEXHUYIECKOH HHPOpMannel s pemeHnsT KOHKPE THBIX 3afad KPUC TaJUIMIEeCKOTO CTPOCHHS U
CBOMCTB KOHCTPYKIIMOHHBIX MaTEPUAIIOB

VYK-6.1-Y 10 anamu3upoBaTh H3MEHEHHS CBOWCTB TBEP JIBIX TEJI IPH MEepeXojie K MUKPO -U HaHOMacTady

VYK-6.1-Y 11 ucro630BaTh ONBIT COBMECTHOTO aHAJM3a PE3yJIbTATOB PEHTTEHOCTPYKTYPHOTO H 3JIe KTPOHOOIITHIECKOTO
HCCJIeIOBAH Ml KPUC TAJUIMYECKOHM CTPYKTYpHI MaTepHajoB

VYK-6.1-Y 12 npe iBu e Tb OCTIE AC TBHS UCIIOJB30BaHUS KOHCTPYKIMOHHBIX MaTepUAJIOB C HAPYIICHHE M KPHCTAJUIMYECKOTO C TP OCHUS

VYK-6.1-Y 13 oneHuBaTh BIHUSIHUE CTPYKTYPHOTO COCTOSHHS MaTepHala Ha €T0 TeXHOJIOTHYECKHE M IKCILITyaTallMOHHBIE CBOMCTBA

VYK-6.1-Y 14 npuMeHsITh Te XH HUeCKHUEe CPEJIC TBA JJISI U3MEPEHHUS U KOHTPOJIT

VK-6.1-Y 15 yunuTteI BaTh MPH BBINO JHEHUH pabOT MpaBUJia Te XHUKH 0€30TTaCHOCTH

Bianertn:

VK-6.1-B1 MeTomamMu OTICHKH BIMSHHSA CTPYKTYPHI MaTepHaja Ha €T0 MeXaHHUeCcKUe U (yHKIHOHAJbHBIE CBOMCTBA

VK-6.1-B2 B3auMOCBsI3SIMH KPpHUCTAJUIMYCCKOTO CTPOCHUA U CBOMCTB KOHCTPYKIIMOHHBI X MAaTCpHUAJIOB

VYK-6.1-B3 MaTeMaTH4ecKuM ammapaToM KpHCTaJuio rpadun

VK-6.1-B4 MeTomamMu TepMOIMHAMHUYECKOTO aHAJM3a CTPOCHHUS MaTepHalioB

VK-6.1-B5 MeTogaMu CTpYKTypHOTO aHaJM3a KPUC TAJUTMYESCKUX MATePHAJIOB

VK-6.1-B6 MeToiaMU KaueCTBEHHOH U KOJIMYEeC TBEHHOW OLCHKHU Je()eKTOB KOHC TPYKIMOHHBIX MAaTepHAaioB

VK-6.1-B7 npakTHueCKUMHU HABBI KAMH UCIIOJIb30BaHHsI COBPEM EHHBIX IPOrPAMMHBIX IIPOAYKTOB ISl PEIICHHU s IPUKJIA THBI X
KpHCTaIorpaduuaecKuX 3a a4

YK-6.1-B8 HaBbIKaMU TOMCKa HH()OPMAIUH 110 KPUC TAIINIECKOMY CTPOCHUIO MAaTePHUANIOB C HOMOIIBIO COBPEMEHHBIX TOMCKOBBIX
cHCTEM

YK-6.1-B9 HaBbIKaMu TTOMCKA HH()OPMAIUH 110 KPUC TAIIMIECKOMY CTPOCHUIO MAaTePHANIOB C HOMOIIBIO COBPEMEHHBIX TOMCKOBBIX
CUCTEM

VYK-6.1-B10 cHCTEeMHBIM MOJIX0 IOM K aHAJIM3Y PE3yJIbTATOB CTPYKTYPHBIX HCCIEAOBAHIHA HA MaKPOCKOINIEC KOM 1
MHKpPOCKOIIUYECKOM YPOBHE




VYK-6.1-B11 meToomu BeIOOpa Hanbosee panoHaIEHOW KOMOHHAIINHE METOI0B HCCIIEe IOBAaHHS NPH PEIICHHH MHOTOYPOBHEBBIX
337124 CTPYKTYpPHOTO aHaJIM3a KPUCTAJIINIECKHX MaTepHalloB

VK-6.1-B12 MmeTotaMu pacyeTa MpOYHOCTHBIX CBOCTB KOHCTPYKIOHHEI X MATepHaJOB HA OCHOBE JaHHBIX CTPYKTYPHOTO aHaJH3a

VK-6.1-B13 MeTOoIaM¥ OLIEHKH CBOMCTB KOHCTPYKUIHOHHBIX MaTepHaJioB B MPOIECCE UM TeIb HOTO HCIOJIb30BaHUS

4. CTPYKTYPA U COONEP KAHHUE

Kon HaumeHnoBanue pasgesioB u TeM /Bu 3anaTus/ |Cemectp/ | YacoB | KommneTen- | JIuteparypa | Ilpumeuanue
3aHATHUSA Kype U EN N
pecype bl
Pazgen 1. 'eomeTpuueckasi KpucTauor pag us

11 IMpoctpancTBeHHAs pemeTka. OnpeeaeHe 6 2 VK-6.1 J1.1
CHMBOJIOB HaIpaBJIEHU Il U aTOMHBI X PSIJIOB. JI1.2J12.1
OnpeneneHue HapaBJICHUs C IOMOIIBIO MOJIIPHBIX 010233
koopauHAT. MeTon cTepeorpadudeckoit
npoekiun. Onpe/eieHre CUMBOJIA HAIPABICHU S B
kpuctauie /Jlex/

1.2 OnpeneneHue CHMBOJIOB TIJIOCKOC TEH. 6 2 VK-6.1 JI1.1
WH mnnupoBaHue HanpaBJIeHUH B reKCaroHaJbHbIX JI1.2J12.1
W TPUTOHAIbHBIX KpUcTaJIaX. MH uuupoBanue 213233
IUIOCKOCTEH B TeKCATOHANBHBIX M TPHUIOHAJIb HBIX
KkpucTamax /Jlex/

13 OneMeHTbl CHMMETPHH KPUC TaJIIMIECKUX 6 2 VK-6.1 J1.1
MHOTOrpaHHUKOB. Kiaccel CHMMeTpHUM, CHHTOHHH, JI1.2J12.1
KaTeropuu KpuctayiyioB. KoopmHaTHbIE CHCTEMBI 212233
JUISL ONIFICAaHUsI KPHUCTAIIIIOB /JIex/

14 OnpezeieHne CUMBOJIOB HAIIpaBJICHUN 1 6 4 YK-6.1 J1.1
miockocteit /TIp/ JI1.2J12.1

313233

15 VHmuupoBaHie TeKcaroHaJbHBIX U 6 3 VK-6.1 J1.1

TPUTOHATBHBI X KpUC TAIOB /J1a6/ JI1.2J12.1
313233

1.6 IMoaroToBka K MpakTHYECKUM U JTAOOPATOPHOMY 6 5 VK-6.1 J1.1

3ansTuio /Cp/ JI1.2J12.1
313233

Pazgen 2. CTpyKkTypHasi KpucTajiorpagus u

KPHCTAJLJIOX HM UsT

2.1 IIpocTpaHCTBEHHBIC TPYIIIBI CHMMETPUHU 6 2 VK-6.1 J1.1
KPUCTAJUIMYECKUX CTPYKTYp. IIpaBuiib Hble JI1.2J12.1
CUCTEMBl TOoYeK. basuc kpucraiayeckoi 212233
cTpyKTypHl. Ompe neneHne aTOMHBIX paiyCoB.

Ornpenie IeHNEe HOHHBIX U KOBaJICH THBIX PaJiy COB.
BiusiHre BHEMIHKX (PAaKTOPOB HA
KPUCTAJUIMUECKYI0 CTPYKTYpy /JIex/

2.2 Ormpeze neHne aTOMHBIX paanycoB. OnpeeneHue 6 2 VK-6.1 J1.1
HMOHHBIX M KOBAaJIEHTHBIX paJlycoB. BimsHue JI1.2J12.1
BHEITHUX (PAKTOPOB HA KPHC TAINIMIECKYIO 010233
CTPYKTYpY. XapakTepUCTUKNA  MJIOTHEHIIHUX
ynaxkoBok. [IpaBuna onpezneneHus nJIoTHE HIIM X
ynakoBoK. KoopIMHaIMOHHBIE MHOTOTPaHHHUKH
INommura-benora /Jlex/

2.3 CtpyxkTypHbli THI Meau. Bomsdpama. Maraus. 6 2 VK-6.1 J1.1
Amma3za. besoro onoBa. Tum NiAs. Tun CsClL Tun JI1.2J12.1
CaF2. Tun CuAl2. DnuTakcuabHEIC 212233
KpPUCTaJUIMYECKUE CTPYKTYphl. JIBOMHUKOBBIE
KpPUCTAJUIMYECKHE CTPYKTYphI /JIek/

2.4 DJIeMEHTbl CHMMETPUH KPUC TAJUTMYECKUX CTPYKTYP 6 4 YK-6.1 JI1.1
Mp/ JI1.2J12.1

313233

2.5 BisiHue pa3audHbIX (aKTOPOB Ha 6 4 YK-6.1 JI1.1

KpPUCTAJUIMYECKYI0 CTpYKTYpy /IIp/ JI1.2J12.1
213233

2.6 [0 THeHIMe YaKOBKU B KPUCTATITMIESCKI X 6 2 JI1.1
cTpykTypax /J1ad/ 2132233

2.7 IToaroToBka K MpakTHYECKUM U JTAOOPATOPHOMY 6 5 VK-6.1 J1.1
3ansTuio /Cp/ JI1.2J12.1

313233




Paznen 3. Toueunble nedeKTol

3.1 Buael ToueuHsix gedektoB. TepMmoamHaMuKa VK-6.1 JI1.1
TOYEYHBIX e eKTOB. MUTpanus BaKaHCHH. JI1.2J12.1
Murpartiusi Mexy3eJIbHbIX aTOMOB. Murpamus 213233
MPUMECHBIX ATOMOB. ICTOUHUKH W CTOKH
TOYEYHBIX JePekToB. KOMIUIEKCH TOYEUYHBIX
nedextoB. IloBeneHMe BakaHCHI MPH 3aKalIKe U
omxure. Konnentpanus BakaHcuil. ODHeprus
00pa3oBaHUS BaKaHCUH. ODHEPTUs] AaKTUBALUH
MUTpanuu Bakancui /Jlex/

3.2 DHepreTHYeCKUil KpUTEPUN TUCIIO KAITMOHHBI X YK-6.1 J1.1
peakuuii. JledexTs! ynmakoBku. Yac THUHBIE JI1.2J12.1
mucnokaruu 1o ximu. Yac TMUHBIE AUCIIO KALUU 2105233
®panka. BepumHHble AUCIOKaIUU.

CrangapTHbIi TeTpadap. JIBUIKEHHE pacTIHY ThIX
mucnokanuii. [lepeceyenne e MHUYHBIX
IUCoKarui. JIBWKEeHHWe IUCIOKAMKA C
noporamu. llepecedueHne pacTsIHY THIX
mucokaruii /JIex/

3.3 Bumer ToweuHsIx gmedexToB. TepMoauHaMuKa VK-6.1 J11
TOYEUHBIX Je(eKToB. Murpanus BaKaHCHH. JI1.2J12.1
Murpanuss MexKy3e/IbHbIX aTOMOB. Murpanus 010233
MPUMECHBIX ATOMOB. ICTOUHUKH W CTOKH
TOYEYHBIX IeeKTOB. KOMIIEKCh TOYEUHBIX
nedexto /Jlex/

3.4 [ToBeneHne BakaHCHUI PU 3aKaJIKe U OTXKUTE. YK-6.1 J1.1
KonuenTpanus BakaHcuii. DHeprus JI1.2J12.1
o0pa3oBaHMA BakaHCHHA. ODHEPTUsl aKTUBALUU 212233
MUTpanuu Bakancui /Jlex/

3.5 Bu b1, TEpMOIMHAMUKA, ABIXKEHHE TOUEUHBIX VK-6.1 JI1.1
nedexrtos /IIp/ JI1.2J12.1

212233

3.6 Mertopl onipe AedieHNs KOHLIEH TpPAallui U S3HEPTUU VK-6.1 JI1.1

TOYe4YHBIX e ekToB /J1ab/ JI1.2J12.1
212233

3.7 INoaroToBka Kk MpakTHYECKUM U TaOOPATOPHOMY VK-6.1 J1.1

3ansTuio /Cp/ JI1.2J12.1
212233

Pasnen 4. OCHOBHbBIE THIIBI JUCJIOKAIMIT M HX

CBOICTBA

41 KpaeBas micmoxanus. CkoibXeHHE U VK-6.1 J1.1
nepeno3aHue KpaeBon qucaokanuy. Buntosas JI1.2J12.1
mucnokanus. CKOJNbXEHHEe BHHTOBOM 2105233
miciokanuy. CMellaHHble IUCJOKALUMM M UX
JBrxke HUe. [lpu3MaTuueckue AUCIOKAL MU,

Bektop broprepca. IlnotHocTs auciokanuid.
OHeprus mucinokanuu. Cuibl, AeHCTBYOIINE

Ha JUCIOKAallMI0. YIpyroe B3auUMOJACHCTBUE
muciokaiui. IlonHble W YacTWYHBIE OWCJIOKAIINU.
/JTex/

4.2 AtMmocdepst Korrpemma. Ammocdepsr CHyka. VK-6.1 J1.1
Atmocdepsr Cysyku. Bzanmopeiictue JI1.2J12.1
JMCJIOKalMil ¢ BakaHCUAMHM U TPUMECHBIMHU D192 053
atoMamu. [IpoucxoxxaeH e Auciio Kauui.

Pa3smHOXeHHEe McIOKanMi TpH N1aCTUYECKON
nedopmarm /Jlex/

4.3 KpaeBas 1 BUHTOBas AUCTIOKAIMU U UX JBHKCHUC VK-6.1 JI1.1
Mp/ JI1.2J12.1

212233
4.4 Yupyrue cBoiicTBa mucaokauuii /Ip/ VK-6.1 J1.1

JI1.2J12.1

212233

4.5 JlMcloKanyy B TUIIMYHBI X M€ TAJUIAY €CKU X JI1.1
cTpykTypax /J1ad/ 2132233

4.6 INoaroToBka Kk MpakTHYECKUM U TaOOPATOPHOMY VK-6.1 J1.1
3ansTuio /Cp/ JI1.2J12.1

9135293




Pazmen 5. JluckauHa M u

51 JucKIMHAMKM B HEMPEPBIBHOM ympyroii cpene. 6 4 VK-6.1 J1.1
JlucknmMHanMM B KPUCTAJIIMYECKOM pele TKH . JI1.2J12.1
DHepruss mUcKJIMHAMK. J{uciokannoHHas 2105233
MOJIeTh KIMHOBOW JucKmHaI uu /JIex/

5.2 Jucnokanuu BosbTeppa u auckimaanuu /IIp/ 6 4 VK-6.1 JI1.1

JI1.2J12.1
2132233

53 IMoaroToBKa K MPaKkTHYECKUM U JJaOOpaTopHOMY 6 5 YK-6.1 JI1.1

3ansTuio /Cp/ JI1.2J12.1
2132233
Pasnen 6. I'panunubize peH u cy03epen

6.1 Tunel rpanun; 3epedH. MazoyrnoBble TI'paHUIBI 6 2 VK-6.1 J1.1
HaKIOHa M KpyuyeHus. JlucnoxannoHHbIE JI1.2J12.1
MOJIEJIM MAaJIOYTJIOBBIX TpaHUIl. DHEPTUS 215233
MaJIOyIJIOBEIX TpaHul /JIex/

6.2 CrneuuaibHble U TPOHM3BOJIBHBIC TPAHUIIBI. 6 2 VK-6.1 JI1.1
Pemierka coBmajarounMx ys3JoB. JI1.2J12.1
3epHOTpaHUYHbIE JHCJIOKAalUH | 213233
3eprHOTPaHUYHOE TPOCKanb3bIiBaHue /JIek/

6.3 CrienuaibHbIC U IPOM3BOJIBHBIC TPAHUIIBI, PELIeTKA 6 4 VK-6.1 J1.1
coBrnaaaronmx y3os /Ip/ JI1.2J12.1

3132 33

6.4 IMoAaroToBka K MpakTHYSCKUM U JTAOOPATOPHOMY 6 5 VK-6.1 J1.1

3ansTuio /Cp/ JI1.2J12.1
3132 33

Pazgen 7. Topm oxxenne nucjaokanuii u

YIpoYHEeHHe KPUCTALINYec KHX MaTe pHATIOB

7.1 Tpenne pemerkuu Tmpeaenl TEeKydecTH. 6 2 YK-6.1 J1.1
JlBmxeHue mMcioOKanMi C rneperudamu. JI1.2J12.1
TopMoskeHHe AUCIOKAIMKA aToOMaMU TpHMeEcel 2105233
1 JICTHPYIONIH X 3 JIeMeHTOB. CKOJIbKEHHE uepes Jiec
Jmciokanuii. [Toporn Ha BUHTOBBIX JUCIIO KAIIHS X
/J1ex/

7.2 Cuune muciiokanuu. IIIockoe CKoIeHue 6 2 VK-6.1 JI1.1
JHCJIOKauid. Beirnbanue AUCIIOKAN MEXTy JI1.2J12.1
JWMCIEPCHBIMY YacTuliaMu. JIo KalnbHOE MOIEpEUHOE 0102233
cKosbkeHue. [lepepezanue AUCIOKAUIMH
JucnepcHbIX yactu /JIex/

7.3 BzaumopeiicTBue quciokauuii Jpyr ¢ Apyrom 4 c 6 4 VK-6.1 JI1.1
rpanunamu 3epen /Ip/ JI1.2J12.1

212233
7.4 INonrotoBka K MPakTHYECKUM U JTa0OPATOPHOMY 6 4 VK-6.1 JI1.1
3ansTaio /Cp/ JI1.2J12.1
212233
Kontpons 27 VK-6.1 JI1.1
JI1.2J12.1
212233
5. pOHI ONEHOYHBIX MATEPHAJIOB (ITpuJjo:xeHue)
6. YYHEBHO-METOJANYECKOE U TH®OPMAINIMOHHO E O ECIIEYEHHUE
6.1. PexomeH yeM asi TMTe paTypa
6.1.1. OcHOBHasi IUTepaTypa
ABTOpBI, COCTaBU TE JIL 3arnaBue Bubmmo texa W3 mate 1 TBO, oI
JI1.1 |Mamnuna P.1. Mertannorpadus: Jedexrst Metomuyeckue mocoous Mocksa, 1979
KPHUCTAJUIMYECKO TO CTPOCHHUS
MetawioB: Kypc mexmmii
JI1.2 | HoBukos N.U., Po3un |Kpuctamnorpadus u negexTsl | DIeKTPOHHBIN KaTaaor MockBa Metamtyprus, 1990
KM. KpHUCTAJUTMYECKON PElIeTKH :
y9IeOHUK
6.1.2. JlononHuTe b HASL JIMTE paTypa
ABTOPBI, COCTABUTE JIU 3arnaBue bubmo Texa U3 natenbcTBO, TON
JI2.1 |Mamununa P.1. MeTannorpadus: MeTomaeckne mocoous Mocksa, 1979

Kpucranmiueckue pemé tku
METaJUIOB U Ae(eKTH HX
ctpoenust: Kypc nexuiuii

6.2. [lepeyenp pecypcoB MH(OPMALHOHHO-TeJe KOMM yHHKAUMOHHOI ceTn « MHTE pHET»




D1 [Hayunas snextponHas 6ubnunoteka https://elibrary.ru  |https://elibrary.ru
D2 [Dnextpounas 6ubmioteka MU CuC http://lib.misis.ru  [http:/lib.misis.ru
Y 9BC YHusepcuteTcKas 6n0mo rexa OHMaiH http://biblioclub.ru
http://biblioclub.ru
6.3 Ile peue Hb MPOr pAMM HOTO 00ec neye HUA
IL.1 [Microsoft Office
I1.2 |Microsoft Teams
I1.3 | Canvas
6.4. IlepeuyeHb WHG OPM AL OHHBIX CIIPABOYHBIX CHCTEM U NPodecc HOHAIbHbIX 0a3 AaHHBIX
W.1 |Hayunas snektpoHHas bunbnmoTeka https:/elibrary.ru
N.2 [Bnexktponnas 6udmoTeka MM CuC http://lib.misis.ru
N.3 |3BC YruBepcureTckas 6ubmio teka oHIaiH http://biblioclub.ru
N.4 [Poccuiickas miaathopma oTKpeITOro oopasosanus http://openedu.ru
7. MATEPHUAJIbHO-TEXHNY ECKOE OBECIIEUEHUE
Ayn. Haznauenue OcHaleHue
16 JedexTsl KpucTamInIeckoi pemeéTku HoyT0yk, nmpoekTop, KpaH, HHTepaK THBHAsI TO0CKa
KOMIUIEKT  TeMaTH4eCKMX MNPe3eHTAlMd,  J0CTyH K
HHTEPHETY
16/1 JedexTsl KpUCTATUYECKON PeIIETKI ABTOMAaTH3UPOBAaHHBII KaJOpHUMETD, De KTpOHHBIN
mukpockon, Komnerotep, O6opynoBaHue i TPOBEACHUS
JIEMOHCTPALUOHHBI X OTIBITOB c HCTIOJIb30BaHUEM
koMmmbioTepa, Jlocka  ayauMTopckas ¢ = MarHUTHOU
MOBEPXHOCTBI0O M C MPHUCIOCOOJCHHAMH VIl KpCIUICHHS
Tabmn, CTroNl JNEeMOHCTPaUMOHHBIA xuMHU4Yeckuit, CToubl
JIBY XMEC THEIC JTA0OPaTOPHBIC YUYCHHYECKHE B KOMIUIEKTE CO
CTYyJIBSIMH DAa3HBIX POCTOBBIX pasMepoB), [lonctaBka it
TC XHHYECKUX cpeicTB 00y4eHwms, LlIkabl ceKIMOHHBIE Ui
xpaHeHus 00opypoBanus, PakoBrHA — MoliKka (B KaOWHETE H
nmabopantckoi), Jlocka mmt cymkm nocyasl, llkad
BBITSDKHOHM, CTeH bl DKCIIO3UIHOHHBIE
46 AymTopus IJs caMOCTOSITeIbHON paboThl |AyIuTopus Ne 46 mnomeleHre IS CaMOCTOSITEIBLHOMN

00yYaroIuXCs

paboThl OOydYaromuMXcsi, MMEeTCs IO JKJIIOYEeHHE K CeTH
"NnTepHe 1" 31 JIOCTyT B 3JIE KIPOHHY IO
HHPOPMAIMOHHO-00pa30BaTeIBLHYIO CPEy:

J0OCKa KJACCHYECKas, KOMIBIOTEp C JAOCTyIOM K CETd
"Untepuet' (16 mrt.), mpoekrop (1 mrt.), sxpan (1 mrt.),
pabouee MecTo npenomaBareist, cton (16 mr.), ¢ty (32 mrT.)
I10:Windows 7 Professional, Microsoft Office 2007,
Kommac, anmuBupycunoe ITO DrWeb, MS Teams, Visual
Studio

8. METOANYECKHE Y KA3AHUSA IS OBYYAIO IIIUX CA

OO6BeM 3HaHUH, KOTOPBIE HE00 X0 IMMO YCBOUTH IIPU U3yUEHUH yueOHON IUCIUILUIHHEL, Onpeae e Ics G eaepaabHbIM
roCyIapCTBEHHBIM 00pa3oBaTe IbHBEIM cTaH aap ToM (PI'OC), koTopwIii onpeaeIsie T rocyapCTBEHHBIE TPEOOBaHUI K MUHUMYMY
COJiep>KaHus 3HAHU i U YPOBHIO 10 IT0 TOBKH BBIMYCKHUKA MO AUCIMITUIMHE . OOpa3oBaTe IbHbIC PE3yJlb TATbI OCBOCHHSI AUCIIUTUTHHEI,
COOTBETC TBYIOILIKE OTIPE ICJICHHBIM KoMITeTeHIHsM coriacHo OI'OC, npuBe IeHBI B Hauajie HacTos ek mporpammMel. CoieprkaHre
TeM y4eOHOM TUCIMITJIMHBI ¥ TeM JIAOOPATOPHBIX MPAKTHKYMOB M MPAKTHYECKU X 32 HATHI MTPUBE ACHBI B IpoTpaMMe. DTHM
OTIPEIeTISIFO TCSI MUHUM aJIbHbIEe 3HAHHS, KO TOPBIE CTY ICHT JIOJDKEH AeMOHCTPUPOBATH MOCIE U3YyUCHHS TUCIUTLIMHBL. MITOTOBBIM
KOHTPOJIEM TI0 JIUCIMITJIMHE SBJISETCS SK3aMEeH. D K3aMeH MPOBOUTCS ay IM TOPHO M0 MH/IM BU Iy AJIbHBIM Oujietam. J{71s ycnenrHou
[IOJITO TOBKH K UTOTOBOMY KOHTPOJIO Mpe/jiarac Icsi BHIIIOJIHHUTH CJIe Ay FOLIHE MEPOIPHSATHS : CUCTeMATHUECKH MPOopadaThiBaTh
JEKIUOHHBIA MaTepHall IIPU MOATOTOBKE K MPAKTHYECKUM U J1a00PATOPHBIM 3aHATHSIM ; BHIIOJIHUTL Ja00paTOpHBIE PAOOTHI [0 BCEM
TeMaM JUCIUIIINHBI (BBIIO JIHEHHE Ja00paTOPHBIX pabOT Mpe IyCMAaTpHBACT 3aI0JIHE HUE OTYCTOB, KO TOPhIC COCTABISIOTCS B
SJIEKTPOHHOM BHJIE); 3l THTh JJAOOPATOPHBIC PAOOTHI IO BCEM TeMaM JUCIIAIUIM HBI. 321 Ta IPOBO IUTCS B BUJIe COOECeI0BAHUS




