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Pazpaborana B coorBercTBuu ¢ OC BO:

CaMOCTOSITENPHO YCTaHABIMBAEMBbIH 00pa30BaTENBHBIN CTAHAAPT BhICIIEr0 00pa3oBaHusa DeneparbHOE rOCYAapCTBEHHOE
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yauBepcuteT « MU CuC» no Hampasneruro noarorosku 22.03.01 MarepuanoBeaeHue U TEXHOJIOTHH MaTepHUaioB (YpOBEHb
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Pabouyas mporpamma oj00peHa Ha 3aceJaHuu Kadeapbl
EcTecTBeHHO-HAYYHBIX THCIMILIUH
[Iporokoin ot 23.06.2019 1., Ne6

3aB. kadenpoii k.T.H., norieHT Mokpeuosa JI.O.



1. EJIN OCBOEHU

1.1|o6ecneuenne mpodeccHoHaATBHOTO 00pa30BaHus, CIIOCOOCTBYIOIIETO COIMATLHOM, aKkaJeMUIeCKOH MOOHIIBHOCTH,

CTPYKTYp B 00J1acTH pa3paboTKu, MPOU3BOACTBA U IPUMEHEHHS KOHCTPYKIIMOHHBIX MaTEPHAJIOB

1.2|noaroToBka GakanaBpa K PELICHHIO THIIOBBIX 3a]a4 SKCIEPHUMEHTAIbHO-UCCIIEA0BATEIECKON 1
MIPOM3BO/ICTBEHHO-TEXHOJIOTHYECKON JIESITENbHOCTH, CBI3aHHOM C pa3pab0TKOi KOHCTPYKIMOHHBIX MaTePHAJIOB U
croco0O0B WX MPOU3BOJICTBA U 00PAOOTKH, C IEIBIO TOIyIEeHISI HEOOXOAUMOTO YPOBHS TEXHOJIOTHIECKUX H
9KCIUTYyaTal[HOHHBIX CBOHCTB

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOI INPOI'PAMMBI

Huxo (pazmen) OIT: b1.B

2.1| TpeGoBaHus K MpeIBapPUTEIHLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1{OcHOBBI KOMITBIOTEPHOH MeTauIorpaduu

2.1.2|Kpucramopusnka

2.1.3|MeToIpI KOHTPOJISI ¥ KA4ECTBA BEHICCTB

2.1.4|MexaHWYeCKHe CBOWCTBA MaTEPUAIOB

2.1.5|MexaHndeckne CBOHCTBa MaTepraioB.Y2

2.1.6(CoBpemMeHHbIE METO/IbI HCCIIEIOBAHUS METAIMYECKUX MAaTEPUAIOB

2.1.7| Teopus TepMHYECKON M XHMUKO-TEPMHICCKOH 00pabOTKHI

2.1.8| dusnyeckue CBOWCTBA MATECPUATIOB

2.1.9|OcHOBBI METAITypruu

2.1.10| TexHONOTHSA KOHCTPYKIIMOHHBIX MAaTCPHAIIOB

2.1.11| dusnueckas Xumus

2.1.12|MarepuanoBeaeHue

2.1.13| dusuxa

2.1.14| Xumus

BOCTPEOOBAHHOCTH Ha PBIHKE TPY/AA, YCIICIIHOM Kapbepe, COTPYIHMIECTBY B KOMaHAaX (heAepanbHBIX U PETHOHATBHBIX

2.2| Iacoumiannbl (MOYJIM) U MPAKTHKH, J1JIs KOTOPHIX OCBOEHHE TAHHON THCIMIIMHBI (MOIYJIsI) HEO0X0TUMO KAK

npeaiecTByollee:

2.2.1|Koppo3us u 3aluTa METaJIJIOB

2.2.2|MopenupoBaHHe 00BEKTOB METAJUTYPTHYECKOT'O TIPOU3BOICTBA

2.2.3| Teopus TBepAOQha3HBIX MPEeBpaLCHH

2.2.4| OCHOBBI TPOEKTUPOBAHUS TEXHOJIOTHUECKHX ITPOIIECCOB MMPOM3BOACTBA U 0OPaOOTKH MaTepHaIIOB

2.2.5|Crnenmanbable CTaad U CILIABbI

2.2.6| Tepmmaeckast 06pab0TKa METAJUTOW3ACTHIA U TPYO

2.2.7| duznyeckne 0CHOBBI POLIECCOB JeopManny U pa3pylieHus

2.2.8| Xumuko-repMudeckas 00paboTka MaTepHaIoB

2.2.9|T1pou3BOACTBO CIICITUATBHBIX CTaNeH

3. PE3YJIbTATBI OBYUYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHU
KOMIIETEHIIUAMMA

YK-6.1: neMOHCTPHPOBATH 3HAHHME €CTECTBEHHOHAYYHBIX U APYrUX GyHIaMeHTAIBHBIX HAYK B NPO(ecCHOHAIbLHOI
AeATeIbHOCTH

3HaTh:

YK-6.1-31 MmaTemMaTH4eCKHii anmapaT ONMUCaHUs KPUCTAIUINYECKON CTPYKTYPBI

VYK-6.1-32 puznko-xuMuyecKre MpoIecchl, ONpeAesIoNe KpUCTAIIMIECKOE CTPOCHHE MAaTEPHAIIOB

VK-6.1-33 xapakTepHbIe CBOMCTBA KPUCTAIUTMUECKUX MaTEPHUAJIOB

VYK-6.1-34 MeTOANKHN OLIEHKH CTPYKTYPHBIX ITAPAMETPOB ITOJUKPUCTAIIIOB

YK-6.1-35 ucrouHuku nHGOPMANKK B 00JaCTH CTPOSHHUS KPUCTATUTHYESCKAX MATEPHAIIOB

VYK-6.1-36 nprHIHUIIEI Pa3MEIICHHMS ¥ TOMCKA KPUCTAIOrpaduuecKoi HHPOPMAIIMK B COBPEMEHHBIX 0a3aX JTaHHBIX

YK-6.1-37 pazmepusie 3 hexThl, 00ycaBIuBaroLnye creu(uKy CBOHCTB MaTepuaioB




VYK-6.1-38 npHUHIHMITBL ¥ MOAXObI K KOMIUIEKCHBIM HCCIICJOBAHUSM CTPYKTYPhI H CBOMCTB KPUCTAITMYECKUX MATEpUAIIOB

YK-6.1-39 MeTo1bI HCCIICIOBAHUS CTPYKTYPhI MATEPHAIOB

VYK-6.1-310 obmacT mpuMeHEHUS OCHOBHBIX THITIOB KOHCTPYKIIMOHHBIX MaTEPHAIOB

VK-6.1-11 B3auMOCBS3b KPUCTALINYECKONW CTPYKTYPBI U CBOWCTB MaTepuaioB

VYK-6.1-12 kpucTaJuIM4eCKOE CTPOSHUE PU BEIOOPE KOHCTPYKLIMOHHBIX MAaTEPHAIOB KOHKPETHOTO Ha3HAYCHHUS

VK-6.1-13 ponb  KpHUCTAJUIMYECKOH CTPYKTYpPH B (OPMHPOBAHHH CBOMCTB KOHCTPYKIIHOHHBIX MaTepPHAIOB

YK-6.1-14 BO3MOXXHOCTH B HEJIOCTATKN PA3THYHBIX METOAOB CTPYKTYPHOTO aHAJIH3a MPH OIIEHKE BO3MOXKHBIX chep MpIMEeHEHHS
HOBBIX MaTE€pHaJOB

VYK-6.1-15 TexHuuecKHe cpeacTBa U U3MEPEHUs U KOHTPOJIS

VK-6.1-16 npaBuia TEXHUKH O€301aCHOCTH

YMmerhb:

VK-6.1-V1 nons30BaThes CIPaBOYHOI IUTEPaTypoi 10 KprcTaurorpadun 1 AeeKTaM KpUCTAIIMIECKOTO CTPOCHNUS TS PEIICHHS
HECTAaHAAPTHBIX 33124 HAYYHOT'O U IPUKIIAJHOTO XapaKTepa

VYK-6.1-Y2 ucnonb30BaTh CHCTEMHBIH MOAXO0 K UCCIECAOBAHNIO CTPYKTYPBI M CBOHCTB KPHCTAJUTMUECKUX MaTEPHaIOB JIF000T0 THITA

VYK-6.1-Y3 BbINONHATE HEOOXOAUMBIEC PACUETHI IS JUINTEIBHOTO IPOTHO3UPOBAHMUS CBOMCTB KOHCTPYKIIMOHHBIX MaTepHalioB

VYK-6.1-V4 Boiiensth peniaroniye GpakTopbl, BIUSIOMNE Ha (QYHKIUOHAJIbHBIE CBOMCTBA KPHCTAJUIMUECKUX MAaTEPHAJIOB

VYK-6.1-V5 nonp30BaThcss OCHOBHBIMH COOTHOIICHUSMH KPHCTAIUIOTpad i U aHAIN3a CTPYKTYPBI MaTepHalioB

VYK-6.1-Y6 nosns30BaThcs S3HEPIrETUUECKUM KPUTEPHEM IIPU aHAIN3e (PU3NIECKHUX MPOIECCOB (POPMUPOBAHUS M N3MECHEHHS
KPUCTAJTINYECKON CTPYKTYpPBI

YK-6.1-Y7 noss30Bathcs pe3yabTaTaMy ONTHYECKON M 3JIEKTPOHHOM MUKPOCKOITUH JJIsl pacueTa napamerpoB JeeKToB
KPHUCTAJUINUECKOTO CTPOCHHS

VYK-6.1-Y8 ucnonb30BaTh ONBIT paciyeTa KPUCTAIIOI€OMETPHUUECKUX XapaKTEPUCTUK CTPYKTYPHBIX 3JIEMEHTOB 110 JIaHHBIM
PEHTTEHOCTPYKTYPHOTO M KQJIOPUMETPHUECKOTO aHaIH3a

YK-6.1-Y9 nons30BaThcsi HAyYHO-TEXHHUYECKOI MH(pOpMalMeit sl pelIeHuUs] KOHKPETHBIX 33/1a4 KPUCTAJUTHYECKOTO CTPOCHHS 1
CBOHCTB KOHCTPYKIIMOHHBIX MaTepHAaIOB

YK-6.1-V10 ananmm3upoBaTh H3MEHEHHS CBOWCTB TBEPABIX TEJ IPH MEpexoje K MUKPO-H HaHOMacIITady

VK-6.1-Y11 ucrionp30BaTh OIBIT COBMECTHOT'O aHAJIN3a PE3YJIBTATOB PEHTTCHOCTPYKTYPHOTO U 3JIEKTPOHOOIITHIECKOTO
HCCIIeIOBAaHMS KPUCTAIIINUECKONH CTPYKTYpPhI MaTepHAaIOB

VYK-6.1-Y12 npenBuieTb NOCIEACTBHS UCIIOIb30BaHNSI KOHCTPYKIIMOHHBIX MaTEPHAIIOB C HAPYNIEHHEM KPUCTAIIMYECKOTO CTPOSHUS

YK-6.1-V13 onieHuBaTh BAMSIHUE CTPYKTYPHOTO COCTOSIHUSL MaT€pHaa Ha €ro TeXHOJIOTHYSCKHUE M SKCIUTyaTal[MOHHBIC CBOHCTBA

VYK-6.1-Y 14 npuMeHsTh TEXHUYECKUE CPEJICTBA JJIsl U3MEPEHUST U KOHTPOJISI

VYK-6.1-Y15 y4utsiBaTh NpH BHITOJHEHUH PadOT MpaBUiia TEXHUKH 0€3011acCHOCTH

Baanern:

YK-6.1-B1 MeToiaMu OLEHKH BIUSIHUS CTPYKTYpPbI MaTepralia Ha ero MexaHn4eckue U pyHKIHOHAIbHBIE CBOHCTBA

YK-6.1-B2 B3arMOCBSI3IMH KPUCTAJUTMIECKOTO CTPOCHHS U CBOMCTB KOHCTPYKIIMOHHBIX MaTEPUAIOB

VYK-6.1-B3 maremaTnuecKkuM ammapaToM KpHcTauiorpapun

VK-6.1-B4 meToamu TEpMOIMHAMHYECKOTO aHAIM3a CTPOCHUS] MaTepHaIoB

VYK-6.1-B5 MeTogamMu CTPYKTYPHOTO aHaIU3a KPUCTAIUINICCKUX MaTCPUAIOB

VYK-6.1-B6 MeToqamMu Ka4eCTBEHHON M KOJIMYECTBCHHOMN OICHKH Ae(DEKTOB KOHCTPYKIIMOHHBIX MaTePHajIOB

VYK-6.1-B7 npakTHuecKUMH HaBbIKaMU HCIIOJIb30BAHUS COBPEMEHHBIX MPOrPAMMHBIX MPOAYKTOB LISl PEIICHHS TIPHKIIATHBIX
KpHUcTaorpaduuecKux 3aaad




YK-6.1-B8 HaBbikamu norcka HHGOPMAIMH 10 KPUCTAIUTMYECKOMY CTPOSHHIO MATEPHAJIOB C IOMOIIIBIO COBPEMEHHBIX TTOMCKOBBIX
CHCTEM

YK-6.1-B9 naBbikamu norcka HHGOPMAIMH 10 KPUCTAUIHIECKOMY CTPOSHUIO MATEPHAIIOB C TIOMOIIBIO COBPEMEHHBIX TOMCKOBBIX
CUCTEM

YK-6.1-B10 crcTeMHBIM IMOAXOI0M K aHAIN3Y PE3yIBTaTOB CTPYKTYPHBIX UCCIIETOBAaHUN HA MAaKPOCKOIIMIECKOM H
MHUKPOCKOIIUYECKOM YPOBHE

VYK-6.1-B11 meronomu BeIOOpa HanboIee panoHAIBHON KOMOWHALIMKM METOJOB HCCIIEI0OBAHUS IIPU PEILICHUH MHOTOYPOBHEBBIX
3a7a4 CTPYKTYPHOTO aHAIN3a KPUCTAIMIECKAX MaTepHalIoB

VYK-6.1-B12 meronamu pacuera NpOYHOCTHBIX CBOMCTB KOHCTPYKIIHOHHBIX MaT€pPUaJIOB HAa OCHOBE JIAHHBIX CTPYKTYPHOT'O aHaIN3a

VYK-6.1-B13 MeTomaMu OIICHKH CBOMCTB KOHCTPYKIIMOHHBIX MAaTEPHAJIOB B IPOIIECCE UTUTEIHHOTO UCTIOIB30BAHIA

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pasnenos u tem /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | Jluteparypa | IIpumeuanue
3aHATHSA Kypc 1111071 H 3JI.
pecypchbl
Paspen 1. 'eomerpuueckast Kpuctraiorpagus
11 [IpocrpancTBenHas peuierka. OnpeneneHue 6 2 YK-6.1 g1
CHMBOJIOB HAaIIPaBIIEHUN U AaTOMHBIX PSIOB. JI1.2J12.1
Omnpenenenye HaPaBIEHUS C OMOILBIO MOJIPHBIX 213233

KOOpIuHAT. MeToa crepeorpapuyeckoit
npoeknun. OrnpeneneHne CHMBOJIa HAallPaBICHNUS B
kpuctaiuie /Jlex/

1.2 OmnpeneneHre CHMBOJIOB IDIOCKOCTEH. 6 2 VK-6.1 JI1.1
MunuumpoBaHye HanpaBiIeHUM B reKcaroHajJbHbIX JI1.2J12.1
U TPUTOHAIBHBIX KpUcTauiax. UuaunmpoBanue 2132233

IUIOCKOCTEH B TEKCarOHAJBHBIX M TPUTOHABHBIX
kpuctamax /Jlex/

1.3 DNeMEHTH CAMMETPUHU KPUCTAIUTMYECKUX 6 2 YK-6.1 JI1.1
MHOTOIrpaHHUKOB. Kitacchl cHMMeETpHH, CHUHTOHUH, JI1.2J12.1
KaTeropuu KpuctanoB. KoopanHaTHBIE CHCTEMBI 919233
JUTSL OTTMCAaHUs KpUCTAILIOB /JIex/

14 OmnpeneneHrne CHMBOIIOB HATIPABJICHUH H 6 4 YK-6.1 J1.1
mwiockocteit /TIp/ JI1.2J12.1

313233

15 WnaniupoBaHyue TeKcarOHAIBHBIX U 6 3 YK-6.1 J1.1

TPUTOHATBHBIX KPHUCTAILIOB /J1ab/ JI1.2J12.1
012233

1.6 [oxroToBka K MpakTUIECKAM H JTa0OPaTOPHOMY 6 5 YK-6.1 J1.1

sanstuio /Cp/ JI1.2J12.1
012233

Pa3gen 2. CTpykTypHasi Kpuctaniorpadus u

KPHUCTAJUIOXUMHS

2.1 [IpocTpaHCTBEHHBIE TPYIIIEI CHMMETPUH 6 2 YK-6.1 J1.1
KPUCTANIMYECKUX CTPYKTYp. IIpaBuibHbIe JI1.2J12.1
cucteMsl Touek. basuc kpucrammmueckon 2109233

cTpyKTypbl. Onpe/ienieHne aTOMHBIX paJiiycoB.
OmpenenieHne HOHHBIX ¥ KOBAJICHTHBIX PaJINyCOB.
Brnwusinre BHEUIHUX (haKTOPOB Ha
KPHUCTAJUTMUECKYIO CTPYKTYpY /Jlek/

2.2 Omnpenenenne aTOMHBIX panuycoB. OnpeeneHue 6 2 YK-6.1 J1.1
HOHHBIX U KOBAJICHTHBIX paanycoB. BiusHue JI1.2J12.1
BHEITHHUX (PaKTOPOB Ha KPHCTAJUINIECKYIO 019233

CTPYKTYpPY. XapakTepUCTUKH  IUIOTHEHIINX
ynakoBok. [IpaBuia onpenenenus miIoTHERIINX
ynakoBok. KoopiuHaIlMOHHbIE MHOTOTpaHHUKU
[Nomunra-benosa /JIex/

2.3 CrpykrypHslii THII Mean. Bonsdpama. Maruus. 6 2 YK-6.1 J1.1
Anmasa. bemoro omosa. Tun NiAs. Tun CsCl. Tun JI1.2J12.1
CaF2. Tun CuAl2. DnurakcHallbHbIE 21932 33

KpHUCTAITUYECKUE CTPYKTYphI. [|BOWHUKOBBIE
KPUCTaJUTUYCCKUE CTPYKTYpHI /JIek/

24 DJIeMEHTBI CHMMETPHH KPUCTAUTHICCKUX CTPYKTYP 6 4 YK-6.1 J1.1
/Mp/ J1.2J12.1
315293




2.5 Biusiaue pa3andHbix (HakTopoB Ha YK-6.1 J1.1

KpUCTATUYECKYI0 cTpyKTypy /TIp/ JI1.2J12.1
213233

2.6 [InoTHele yIaKOBKU B KPUCTAILTMUECKUX JI1.1
cTpykTypax /J1ad/ 2132533

2.7 [ToaroroBka K MPakTUYECKUM U JTa0OPaTOPHOMY YK-6.1 J1.1
3ansTuio /Cp/ JI1.2J12.1

213233
Paspnen 3. Toueunsble nedeKThI

3.1 Bungsr Toweunsix gedexroB. TepMomnHammuKa YK-6.1 J1.1
TOYEYHBIX JIeeKTOB. MUrpanust BAKaHCHI. JI1.2J12.1
Murpanust MeXy3eIbHBIX aTOMOB. MHuTparis 012233
MIPUMECHBIX aTOMOB. ICTOUHUKHA ¥ CTOKH
TOYCYHBIX Je(ekToB. KOMIIIEKCH TOYEYHBIX
nedekroB. [loBeneHue BakaHCHIl IPH 3aKaJKe U
omkure. KoHIeHTpanuss BakaHCUH. DHeprus
00pa3oBaHUs BaKaHCUH. DHEPrusl aKTHBAINH
MuUrpanuu Bakancui /JIex/

3.2 DHepreTUIecKuil KpUTEPUH TUCITOKAIIHOHHBIX YK-6.1 J1.1
peaximii. JledexTsl ynakoBku. YacTruuHbie JI1.2J12.1
muciokanuu Hloxkmu. YacTHuHBIE TUCIIOKALIUNA 2192 33
®panka. BepimvHHbIE IHUCIOKALMHU.

CranpapTHeIil TeTpadip. JIBHKEHHE pPaCTAHYTHIX
mucnokanuit. [lepecedenne eIMHUYIHBIX
nuciokanuil. JIBrwkeHue JUCIOKalud C
moporamu. llepecedeHne pacTSIHYTHIX
nucioxanuii /JIex/

3.3 Bungsr ToweuHnx gedexroB. TepMoanHaMuKa VK-6.1 JI1.1
TOYeyHbIX JAe(peKToB. Murpauusi BaKaHCHH. JI1.2J12.1
Murpanusi MexXy3eJIbHbIX aTOMOB. Murpauus 213233
MIPUMECHBIX aTOMOB. ICTOUHUKH ¥ CTOKH
TOYCYHBIX e(eKTOB. KOMITIEKCH TOYEYHBIX
nedexros /Jlex/

34 IToBeneHre BakaHCHIA TIPH 3aKAJIKE M OT)KHTE. YK-6.1 JI1.1
KonuenTpauuss Bakancuil. DHeprus JI1.2J12.1
o0pazoBaHus BaKaHCUW. ODHEPTUs aKTHUBAIUU 213233
MUTpanuy Bakancui /JIex/

3.5 Bunpl, TepMoarHaMuIKa, IBIDKEHIE TOYCUHBIX VK-6.1 JI1.1
nedexros /TIp/ JI1.2J12.1

012233

3.6 MeTtobl onpe/ieieHns KOHIIEHTPaIluU U SHEPTUH YK-6.1 JI1.1

TOYCYHBIX JteekToB /J1ad/ JI1.2J12.1
213233

3.7 [oxroToBka kK MpakTUIECKAM H Ja0OPaTOPHOMY YK-6.1 J1.1

sanstuio /Cp/ JI1.2J12.1
012233

Paznen 4. OcHOBHBIE THIIBI JUCJTOKAIMIA M X

cBOiicTBA

4.1 KpaeBast mucnokanums. CKoJIBXEHHE U YK-6.1 J1.1
nepenoia3aHue KpaeBo auciokanuu. Bunrosas JI1.2J12.1
muciaokanms. CKOJbXEHHE BHHTOBOH 2102053
mucnokanuu. CMeNIaHHbIE JHCIOKAIMH U MX
nBIOKeHHE. [I[pu3MaTHYECKUE TUCIOKALINH.

Bektop broprepca. ILnoTHOCTH AMCIOKAIMA.
DOueprust auciaokauuu. Cuisl, AecTBYIOLINE

Ha JHCIIOKalUI0. YIPYyroe B3aMMOJIEHCTBUE
nucnokanuil. [TomHpIe W YacTHYHBIC TUCIIOKAIIHU.
/JTex/

4.2 ATtmocoepsr Korrpemra. Atmocdepsr CHyka. YK-6.1 J1.1
Atmocdepsr Cysyku. BzaumoneiicTsue JI1.2J12.1
JIUCTIOKAIMA C BaKaHCHSIMH M MPUMECHBIMU 2102053
atomamu. [IporcxoxIeHHE AUCIOKAIUI.

PazMHOXeHHe [UCIOKaWi TNpHU IJIACTUYECKOM
nedopmanun /Jlex/

4.3 KpacBast 1 BUHTOBasI JUCIOKALNHN U UX ABIKCHHE VK-6.1 JI1.1
Mp/ JI1.2J12.1

013233




4.4 VYupyrue cBoiictBa auciokarwmii /T1p/ 6 4 YK-6.1 J1.1
JI1.2J12.1
313233

4.5 Jucrnokauuu B TUIIMYHBIX METAJUTMYECKUX 6 2 JI1.1
cTpykTypax /J1ad/ 219233

4.6 [ToaroroBka K MPakTUYECKUM U JTa0OPaTOPHOMY 6 5 YK-6.1 J1.1
3ansTuio /Cp/ JI1.2J12.1

313233
Paznen 5. JuckauHaAIIUH

5.1 J¥CKIMHAINK B HENPEPHIBHOW  YIPYTOM cpene. 6 4 YK-6.1 J1.1
JuckivHanMM B KPUCTAJLUIMYECKOW PELIETKU. JI1.2J12.1
OHeprus OUCKIMHANWHU. JlMcIoKalnoHHAsS 2152053
MOJENIb KIMHOBOM muckinHauumu /JIex/

5.2 Hucnoxauuu Bonbreppa u quckinunanmu /Ilp/ 6 4 YK-6.1 J1.1

JI1.2J12.1
313233

5.3 IToaroroBka K MPakTUYECKHM H 1a00PaTOPHOMY 6 5 YK-6.1 J1.1

sansaTuro /Cp/ JI1.2J12.1
012233
Pa3neun 6. I'panuubizepen u cydzepen

6.1 Tuner rpaHun 3epeH. ManoyrioBele TpaHHIEI 6 2 YK-6.1 J1.1
HaKkJIOHa M KpyuyeHud. JlUciokallMOHHbIE JI1.2J12.1
MOJIETI MAaJOyTJIOBBIX TpPaHMIl. DHEPTUs 2132233
MaJIOYTJIOBBIX TpaHwuI /JIex/

6.2 CrnernuanbHble W MPOHU3BOJBHBIE T'PAHHIIBIL. 6 2 YK-6.1 J1.1
PeweTka coBmazaroommx y3joB. JI1.2J12.1
3epHOTpaHUYHBIE JTUCIOKALUKA U 2132533
3eprHOTPAHUYHOE MPOCKab3biBanue /JIek/

6.3 CrienmabHBIE U IPOU3BOJIBHEIC TPAHUIIBI, PeIIeTKa 6 4 YK-6.1 J1.1
coBmagaronux y3yos /I1p/ JI1.2J12.1

012233

6.4 IToaroroBka Kk MpakTUYECKUM U 1a6OpPaTOPHOMY 6 5 YK-6.1 JI1.1

3ansTuio /Cp/ JI1.2J12.1
013233

Pazpnen 7. TopmorxkeHue qucjoKaumui u

yHpoYHeHUe KPUCTANINYECKHX MAaTePHAJIOB

7.1 TpeHue pemeTku U Tpeaen TEeKY4YeCTH. 6 2 YK-6.1 J1.1
JIBIKeHHe IUCIOKalMil ¢ mepernbamu. JI1.2J12.1
TopMokeHHE JUCIOKAUUH aToMaMu MpUMecen 219233
U JIETUPYIOINX dJIeMEHTOB. CKOJIbKEHHE uepes Jiec
nucnokanuii. [Ioporn Ha BHHTOBBIX JHCIOKAIIUSIX
/JTex/

7.2 Cunsiune muciokanuu. [lnockoe  ckoruieHne 6 2 YK-6.1 Ja
IUcIoKanui. Berrnbanue quciokanuii Mexmy JI1.2J12.1
JHUCTIEPCHBIMHU YacTHIaMu. JIoKaabpHOE MmonepeyHoe 2109233
ckonpxeHue. [lepepe3anne AUCIOKAIISIMA
JUcTiepCHBIX yacTull /JIex/

7.3 B3aumoneiicTBue AUCIOKaLMA APYT ¢ APYTOM H € 6 4 VK-6.1 JI1.1
rpanunamu 3epeH /I1p/ JI1.2J12.1

313233
7.4 IToaroroBka K MPakTUYECKUM U JTa00OPaTOPHOMY 6 6 YK-6.1 J1.1
3anstuio /Cp/ JI1.2J12.1
313233

KonTtpons 27 YK-6.1 J1.1
JI1.2J12.1
313233

5. POHJ] OHEHOYHBIX MATEPHUAJIOB (IlpujoxeHue)
6. YYHEBHO-METOANYECKOE 1 UHOOPMAIIMOHHOE OGECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHOBHAs JIMTepaTypa
ABTODBI, COCTaBUTEJIH 3arnaBue Bubnuoreka W3 narenbcTBO, roj
JI1.1 [Manmuauna P.A. Meramnorpadus: JledhexTst MeTtonudeckue mocoous Mocksa, 1979

KPUCTAITMYECKOTO CTPOCHUS
MetaiioB: Kypc nekiuit

J1.2

Hosuxos U.U., Po3un
K.M.

Kpucramiorpadus u nedexrst
KPUCTAJUTMYECKOMN PEIIeTKH:

DNEKTPOHHBIN KaTajor

Mocksa Mertammyprus, 1990




[ [ yue6muK |

6.1.2. /lonoTHUTeIbHAS TUTEpaTypa

ABTOPBI, COCTAaBUTEJIH 3arnasue

Bubnanoreka WsnaTensCcTBO, TON

JI2.1 |Manununa P.1. Merannorpadust: Meroauyeckue nmocoous Mocksa, 1979

Kpucrannuueckue pemérku
METAJUIOB U Ie(EKTHI UX
crpoenusi: Kypc nexiuit

6.2. Ilepevennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « MHTEpHET»

D1 |Hayunas snektponnas 6ubmuoreka https://elibrary.ru | https://elibrary.ru

32 | Onexrponnas 6ubnuoreka MUCHC http://lib.misis.ru | http://lib.misis.ru

33

http://biblioclub.ru

3BC YHuBepcuTeTckas GMOIMOTEKa OHIAiH http://biblioclub.ru

6.3 IlepeyeHb NPOrpaMMHOIO odecreYeHust

II.1 [Microsoft Office

I1.2 | Microsoft Teams

I1.3 |Canvas

6.4. llepeuyenb HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM H NPodeccHOHAIBHBIX 623 JaHHBIX

W.1 |Hayunas snekrponnast 6nbnuorexka https://elibrary.ru

N.2 |Onexrponnas 6mbnmmoreka MUCuC http://lib.misis.ru

N.3 |9bC YHuBepcurerckas 6ubnnoreka onnaiit http://biblioclub.ru

N.4 |Poccuiickas miardopma oTkpbIToro oopaszosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue

OcHarienue

16 JehexThl KpHCTAIUINYECKON PemETKN

HoyTt0yk, mpoekTop, 3KpaH, HHTEpaKTUBHAs AOCKa
KOMIUIEKT  TeMaTHYeCKHUX  Ipe3eHTaluil, JocTyn K
HHTEPHETY

16/1 JeheKThl KpHCTAIUINYECKON PemETKN

ABTOMAaTH3UPOBAaHHBIH KaJIOpUMETD, DNIEeKTPOHHBIHN
Mukpockor, Kommerorep, O6opynoBaHue 118 HMpPOBEICHUS
IeMOHCTPaMOHHBIX OTIBITOB c HCTIONB30BaHUEM
kommpioTepa, Jlocka  aymuropckas ¢ MarHMTHOM
MOBEPXHOCTHIO M C IPUCIIOCOOJCHUSIMU JUIS KPEITUICHUS
Tabmui, CTon JAeMOHCTPallMOHHBIH XuUMHUecKuid, CTOJBI
IByXMeCTHbIE JIaDOpATOPHbIE YUEHHYECKHUE B KOMILIEKTE CO
CTYJIBSIMH DPa3HBIX POCTOBBIX pasmepoB), IlonacraBka s
TEeXHUYECKUX cpelcTB oOyuenusi, 1lIkadpl cekunoHHbIe A
XpaHeHHs o0opynoBaHus, PakoBuHa — Moiika (B kaOuHETE U
nmabopantckoit), Jocka mms cymku nocynsr, Llkad
BEITSDKHON, CTEH B! 9KCIIO3UITHOHHBIE

46 Ayautopus ISl CaMOCTOSITENIbHON paboThI
00yJaromuxcs

Aynutopus  Ne 46 momemieHHe Ui CaMOCTOSITEIbHOM
paboThl O0y4aromMXcs, WMEETCS TOJKIIOYEHHE K CEeTH
"Unrepuer" u J0CTyI B 3JIEKTPOHHYIO
MH(pOPMAIMOHHO-00Pa30BaTEIFHYIO CPEmy:
Mocka KiaccHveckas, KOMIIBIOTEp C JOCTYIOM K CETH
"Unteprer" (16 mrt.), mpoekrop (1 mr.), 3xpan (1 mr.),
[pabodee mecto mpenogasarens, ctou (16 mr.), ety (32 mrT.)
I1O:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycuoe I10 Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIUXCS

O06beM 3HaHUH, KOTOPBIE HEOOXOAMMO YCBOUTH MIPH HU3YYEHUH YI€OHOH TUCIUIUIMHEL, onpeesieTcs (heaeparbHbIM
rOCyJapCTBEeHHBIM 00pa3oBaTensHBIM cTanaapToM (PI'OC), KOTOPEIH onpeaenseT ToCyAapCTBEHHBIE TPEOOBAHNS K MUHIMYMY
CoJlepKaHNs 3HAHUH M YPOBHIO ITOATOTOBKH BBIITYCKHHKA IO TUCHHIUIHHE. OOpa3oBaTeIbHbBIE PE3YIbTAaThl OCBOCHUS THCIUITIHEI,
COOTBETCTBYIOIIUE ONpeieIeHHBIM KoMIieTeHIusaM corsacHo @I'OC, npuBeneHs! B Hadae HacToAme mporpaMMel. Comepkanue
TeM y4eOHOH TUCIUITINHEI U TeM Ja00PaTOPHBIX MPAKTHKYMOB U MPAKTHUECKUX 3aHATHH MPUBEACHBI B IPOTpaMMe. DTUM
OTIPENIEIAIOTCS MHHUMANIbHBIEC 3HAHHS, KOTOPBIE CTYACHT I0JDKEH AEMOHCTPHPOBATH ITOCTIE H3YICHHS AUCITUILTNHEL. VITOrOBBIM
KOHTPOJIEM IO AMCIUIUINHE ABJISETCS K3aMeH. DK3aMeH IIPOBOANTCS ayAUTOPHO 110 HHAMBHYaJbHBIM OmieTaM. J{Js ycremnoit
MOATOTOBKH K HTOTOBOMY KOHTPOJIIO IIPEAJIATaeTCsI BBIOIHNTD CIEAYIONINE MEPONPHUSTHS: CHCTEMATHIECKH ITPOpadaThIBATh
JIEKIMOHHBII MaTepHall TPy MOATOTOBKE K MPAKTUYECKHM M Ja00PaTOPHBIM 3aHATHAM; BBIIIOJIHUTE 1a00OPaTOPHBEIE PaOOTHI IO BCEM
TeMaM JUCLUILIMHEI (BBIIIOJHEHUE Ta00PaTOPHBIX PabOT MpeLyCMaTPHUBACT 3aII0JIHEHNE OTYETOB, KOTOPBIE COCTABIISIOTCS B
AJIEKTPOHHOM BHJIE); 3alIUTUTH JIAOopaTOpHBIE PabOTHI IO BCEM TEMaM JHUCIUTIUIHHEI. 3allluTa MPOBOIUTCS B BUIE COOECEIOBAHUS




