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1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb ocBOoeHHSI ITUCHUIUIMHBI — CQOPMHUPOBATH Yy OOydaeMbIX HpPEACTaBICHUE O

KPpUCTATUNIMYCCKOM  CTPOCHHWH MCTAJUIOB W  CIJIaBOB, O pa3jiMdHbIX BHUAAX I[e(beKTOB

KPUCTAJIJIMYECKOI0 CTPOEHHUS U METOJ01aX UX UCClenoBaHud.. [Ioka3aTte pojb KPUCTAIUIMYECKOTO
CTPOCHUS U CYOMUKPOCTPYKTYPHI B JOPMHUPOBAHUH CBOMCTB CILIABOB.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCGHUU KOTOPBIX OasupyeTcs NaHHAas IUCIUIUIMHA:
¢usuka, oO0mas ¥ HeopraHuyeckas Xxumus, MatepuaioBeneHue u TKM, ¢Qusuka
KOHJICHCHPOBAHHOTO COCTOSIHUS.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOI>'I JUCHUITIINHBI HGO6XOI{I/IMO KakK
MMpEaAICCTBYIOIICC: (1)I/IBI/IKa IMPOYHOCTH u IIJIaCTUYHOCTH, CIICOUAJIBbHBIC BOIIPOCHI
MaTCpHaJIOBCACHUA, (1)I/I3I/I‘IGCKI/IC 1 MEXaHUYECKHE CBOMCTBA MaTCprajlIOB, JJICKTPOXUMHUYCCKAA
KpucTtajuim3anusa MCETAJUIOB W CINIABOB, HOBBIC MATCpHaJlbl H TCXHOJIOTHMH, IMIPCAAUIIIIOMHAA

npakTuka u 3amura BKP.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyembie U HNuagukaropsl
KOHTPOJIMpyeMble JOCTHKEHUS IMianupyembie pe3yabTaThl
KOMIEeTeHIHH KOMIIeTeH Ui o0yueHust
(K0J1 1 HAUMEHOBaHUE) (K0J1 1 HAMEHOBAHUE)
(NK-2). Cnocoben ncnonbzosats Ha WMI-lnk2.  Crnocober | 3HaTh: KPUCTATMUECKHE CUHTOHUH,
npakTuke coBpemeHHble | MICTONE30BATE HA HPAKTHKE | yppreramorpauuecKyr0 CHMBOJIHKY,
NPEeACTaBNEHNA O BAMAHWM MUKPO- E‘;ﬂiﬁ::;;’;ﬂ o s | 3AMAUH, pelaeMble
M HAHOCIDYKTYPBI M8  CBOMCTBA | @ po- # mamo-cTpyryper | KDHCTAIUIOXMMHEH, OCHOBHBIE THIIBI
mMaTepunanos, UX B3anmoaencTtsmmn c o
oKpyaloWes  Cpeaol, nonamw, | N4 CBOVICTBA MaTepHanos nedexron KPHCTAJUTNIECKOTO
: ' WN1-2nc-2. YrpaBisier | cTpOeHHs M UX BIUSHUAE HA CBOWCTBA
HepreTn4yeCkmmm Yacthuamm n npoueccamu BITHSIOIIIMH >
’ METO/IBI UCCIIEIOBAHHS
nusnyyeHnem Ha IapaMeTpbl MCXOJHOIO
KPUCTAJUIMYECKOTO ~ CTPOCHUS |
COCTOSHHA Matepuajia u 6
HAaHOMaTepHana CYOCTPYKTYpbI MaTEPUAJIOB.

W-3nk-2. Yipasnser
mapaMeTpamMy HCXOIHOTO
COCTOSIHHSI MaTepHaia 1
HaHOMaTepHania u
KOHTPOJIUPYET UX

YMeTb: HCIONB30BaTh HA IIPAKTUKE
COBPEMEHHBIE  TPEACTABIEHUA O
BIIUSTHUU KpUCTAIITNYECKON
CTPYKTYpbl BELIECTB Ha CBOWCTBa
MaTEepUaJIOB, BBISIBISATh B3aWMOCBS3b
MEX1Yy BHEIIHUM BO3JEHCTBUEM Ha
KpHUCTaII u IporeccaMu
MPOTEKAOIIMMA  HAa  MHUKpPO H
ME30yPOBHE TBEP/BIX TEll.




Bianers: CIIOCOOHOCTBIO
HCIIOJB30BaTh 3HAHUA H YMCHI/HI B

obyactu KpucTtauiorpaduu u
CYyOCTPYKTYpBI KpPHUCTAJIJIOB B
yIpaBJICHUU napameTpamH,
BIUSIOLTUMU Ha COCTOSIHUE
Mmarepuaia; HHGopMaIlein o MeToaax
WCCIIEI0BAHHS KPUCTALTUIECKON

CTPYKTYphl M CHOC00ax ympaBiIeHUS
CBOWCTBAMH uepe3  CyOCTPYKTYpy
MaTepUaoB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Monyab Bun . HaunMenoBanue TeM 3aHATHH Oo0nbem, HNHTepakTHB, KOHTpOIA
(pasnen) y4eOHoM (yaeBHoii paboTsI) Cemectp u. Bajbl u. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacrsa)
Monyisb 1 Jlek.1 |IIpocTpancTBeHHas pemieTka. CUCTEMbI 6 2 Bomnpocs! k 3auety

Tparcisanui. Kpucramiorpapuieckue Nol-4
MPOEKIIUU

[1P1 Kpucrananueckue CTpyKTypbl U UX 6 2 6 KommiekT 3aganuii k
XOpPaKTEPUCTUKH. n.p.1

Jlex.2  |Kpucramiorpadudeckas cumBoiauka. CBs3b 6 2 2 Tect
MEK]ly CUMBOJIAMU TJIOCKOCTEN U
HAIPaBIICHU

IIP2  |Mupekcauus Kpucramiorpapuueckux 6 2 6 Bomnpocsl k 3auery
HallpaBJICHUMN. Nel-4

Jlex.3 |DneMeHThl CHUMMETPUU KOHEUYHBIX (uryp. 6 2 2 KommekT 3aganuii k
OceBas Teopema Ditnepa. ToueyHble TPyYIIIbI n.p.1
CUMMETPUU

IIP3  |Mupekcauus kpucramiorpaguueckux 6 2 6 Bomnpocs! k 3auety
MIJIOCKOCTEH. Nel-4

Jlex.4 |Kpucramnorpapuueckue KaTeropuu u 6 2 Tect
CUHTOHUH. Kpucrannorpaduueckue
MIPOEKIIHN

I[P 4 | OcHoBHBIEC GOPMYITBI KpUCTALIOTPAGUH IS 6 2 6
KyOMUYECKUX KPHCTAJUIOB.

Jlexk.5 |CummeTpus CTPYKTYpbl KPUCTANINYECKUX 6 2 2 Tect

BeecTB(kmaccsl, BUabl). Pemerku bpase




DopMBbI TEKYLLET0

Monyab Bun . HauMenoBanue TeM 3aHATHH Oo0nbem, HNHTepakTHB, KOHTpO.IA
(pasnen) y4eOHol (yaeBHoii paboTsI) Cemectp u. Bajbl u. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacrsa)

IP 5 3aKphITHIC OTIEPAIIMK M TOYCUHBIE TPYIIIIBI 6 2 6

CUMMETPUH.
Mopyns 2 Jlex.6  |OcHOBHBIC IOHATHUS U 33]a4l 6 2 2 KomrmiekT 3aganuii x

KpUCTALIOXUMUHN. OCHOBHBIEC CTPYKTYpPHBIE m.p.1
TUIBI COSTMHEHUN C HIOHHOU U
METAJTTNYEKON CBA3BIO.

ITP 6 3amaun KpUCTAJUIOXUMUH. 6 2 6 Tecr

Jlex.7  |Kpucramrorpadus MJIaCTHYECKOM 6 2 2 KomrmiekT 3aganuii x
nedopmaruu.  Kpucrammorpaguss rpaHuly m.p.1
3epeH.

I[IP7 |PentreHoBckuil nudpakromerp. 6 2 6 Tect
Omnpenenenne HHTETPaIbHOMN
WHTEHCUBHOCTH JIMHUI. PEHTT€HOBCKHE
CIeKTDEL. PaccesHrue neHTTeHOBCKUX JIVICH

Jlek.8 Kpucrannorpadus MapTEHCUTHBIX 6 2 2
MPEBPAILCHUI dusznyeckne CBOICTBA
KPHUCTAIIJIOB

[Ip 8 | ®usuueckue cBOWCTBA U CUMMETPUS 6 2 6
KPUCTAIIJIOB

Mo TyTTH 1-2 T1A IIpomexyTouyHas aTTecTanus. 6 0,35




DopMBbI TEKYLLET0

Monyab Bun . HauMenoBanue TeM 3aHATHH Oo0nbem, HNHTepakTHB, KOHTpO.IA
(pasnen) y4eOHol (yaeBHoii paboTsI) Cemectp u. Bajbl u. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns3 Jlex.9 |MneanbHbIC B peaabHbIC KPUCTAILIBI. 6 2 2
TepMoauHAMUKa TOYEUHBIX J1e(EKTOB. THITbI
U MUTpAIs TOYCYHBIX 1e(EeKTOB.
I[IP9 |Dueprust o6pa3oBaHUs U MUTPAIHH. 6 2 6
Jlex.10 |Jluneitnpie  aedekTbl. (OCHOBHBIC  THIIBI 6 2 2
JMCJIOKAIINN Y UX JIBVDKCHUE
ITP 10 |IIpsiMble M KOCBEHHBIE METOJIB U3MEPEHUS 6 2 6
KOHIICHTPAIIUHU ¥ IMOJABWKHOCTH BaKaHCHUH.
Jlek.11 |KonuuecTBeHHbIE XapaKTEPUCTUKH 6 2
JIACIIOKAMK YTIpyrue CBOMCTBA AUCIOKALIMI
Ip 11 Mertoapl HAOMIOACHUS U U3MEPEHUS 6 2 6
IUIOTHOCTHU QUCJIOKAIHH.
Jlex.12 |/lucoKalMy B TUIMIMYHBIX METANTMYECKUX 6 2 2
CTPYKTypax
IIp 12 |DHeprus nucnokauuii. Tunsl ABUKEHUS 6 2 6
JIACIIOKAIUH.
Monyns 4 IIp 13 | B3anmmopelicTBUE TUCITOKAIIHIA, 6 2 6
B3anmoneiicTBre TUCIOKAUA € TOYEYHBIMU
nedexramu
Jlex.13 |B3aumopeiicTBrE AUCIOKAIIUI APYT C 6 2 2
JPYTOM M C TOUCYHBIMU JePEeKTaMHU.
Jlex.14 |OGpa3oBaHue U pa3MHOXKEHHUE AUCIOKAIIHI. 6 2
[P 14 |OGpazoBaHue U pa3MHOKEHHE AUCIOKAITHI. 2 6

BnusiHre mIoTHOCTH IHUCIIOKAUUi HA
CBOICTBA KPUCTAJIOB.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI Oonbem, HNHTepakTHB,
yueOHoi N CemecTtp Bbanabl (HauMeHOBaHMe
(pa3neui) (yueoHoii padoThI) 4. q,
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex.15 |TopMoxkeHUE AUCIOKAIIHIA 6 2
IIP 15 |Ilonuronm3amus. JuckInHaUuu. Y CIIOBUS 6 2 6
(hOopMUPOBAHUS TPAHUIIBI 3epHA U3
OUCTOKATIUNA
Jlex.16 |[ToBepXxHOCTHBIE AEPEKTHI KPUCTAIIOB. 6 2
Buasl 1 cTpoeHHE T'paHHUIl 3€PEH U
cy03epeH.
IIP 16 |3auerHoe 3ansatue. TectupoBaHue. 6 2
Monynu 1-4 bb [TocemaemocTthb 6 10
Kontpons |Iloaroroska k 3K3aMeHy. 6 35,65
T Tect uToroBsIii 6 100
Cp N3yuenue crnenuanbHON JIMTEPATYPBL, U3YUCHHUE 6 80
MaTtepuajia 1o JCKIHUAM, IOATOTOBKA K .]'Ia60paT0pHBIM
pabotam, oopMIICHHE OTYETOB.
Hroro:; 180 100+100

Cxema pacuera uToroporo 6asuia: CymMmma 6aJiioB 1Mo BceM Y4eOHBIM MEPOMPUATHSAM (TEKYIUNA PEUTHHT), TPETYCMOTPEHHBIM
B Kypce +0amibl o pesynbratam uroroBoro tecta (UT) u Bce nenutcs Ha 2 + 6onycHbie 6amisl ( TP +UT)/2 +bb




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanuzanyu JaHHOW JUCLMILIMHBI HCIOJIB3YIOTCS CIEIYIOIINE TEXHOIOIMH:

TexHonorus TpaiuMOHHOIO 00yUeHHs — MpeiaraeT TpaJuMOHHYIO [10CIe10BaTEIbHOCTD
M3YYEHHUs HOBOI'O MaTepuasa B BUJAE JEKUUN U NPAKTUYECKUX 3aHITHH. .

HNHbopmalMOHHbIE TEXHOJOIMHM — MPEAJararoT HCHOJIb30BAaHWE KOMIIBIOTEpAa BO BpeMs
IPOBEJCHUS 3aHATHI, a TaKKe IPOBEJCHUE JIEKUUH  MCIOJIB30BAHMEM IIPE3EHTALIMOHHBIX
MaTepHaoB..

HHTepakTHBHBIE TEXHOJOTHH — IPEUIaraloT JAUAIoroBoe oOydeHHue, B X0Ae KOTOPOTro
OCYILECTBIIICTCSI B3aUMOJIEMCTBUE MEXIY CTYJSHTOM M IpenojaBareieM, JHO00 Mexay
CTYACHTaMH, HCIIOJb30BaHUE METOJa OOYYCHHS «MO3TOBOM IITYpM», HCIIOJIb30BaHUE
3JIEMEHTOB IPOOJIEMHOr0 OOyYeHHs B BHJE HAJIMYMs BOIIPOCOB MPOOJIEMHOIO Xapakrepa B
71a00paTOpHBIX paboTax M TpeOOBaHMI aHAIHM3a IOJIYYCHHBIX PE3YIbTAaTOB C IOCICIYIOUIUM
BBIBOZIOM I10 3KCIIEPUMEHTAIBHBIM U PACUETHBIM JaHHbIM.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

VYyeOHast AeSITENTLHOCTh CTY/ICHTA B MIpoLiecce U3ydeHus JUcHUInHbl « Kpucranmorpadus u
neeKThl KPUCTALIMYECKOTO CTPOCHHUS» COCTOMT W3 KOHTAaKTHOW (OpMBI  pabOTHI ¢
npernojiaBaTesieM B ayJUTOPUM M CaMOCTOSTEIIbHOW pPa0OThL. J[JIsl yCIENIHOTO OCBOCHUS
JTUCIUTUIMHBL  SIBIIICTCS 00S3aTeIbHBIM TIOCCHICHUE JICKIIUH, MPAKTUYCCKHX M J1aOOPaTOPHBIX
3aHATUH ¥ HHBIX (OPM paOOTHI.

Kaxxnas w3 mpakTuuecKux paboOT 3aBepIIaeTCsl BHIMOJTHCHHEM TECTa, KOTOPBIA IMO3BOJISICT
CTY/ICHTY OIICHHTh YPOBCHb OBJIAJICHHS M3y4aeMoil TeMoii. [10 OKOHYaHUIO W3YyUEHUS TUCIUTUINHBI
MIPOBOMTCS TECTUPOBAHUE B KOMITBIOTEPHOM KJlacce.

CaMocrtosiTenbHast pabota cTyaeHToB mo aucuuminHe «Kpucrammorpadus u aedexTs
KPUCTANTHIECKOTOCTPOSHHUS» HUMeeT 0co00oe 3Ha4YeHHe, ITOCKOJIBKY TII03BOJIIET TEPEUTH OT
dbopManbHOTO BBIMOTHEHUS ONPEACNEHHBIX 3a/JlaHui TMpU TMACCUBHOM pONU CTyIEHTa K
MO3HABATEIIFHON aKTUBHOCTH C (OPMHUPOBAaHHEM COOCTBEHHOTO MHEHHUS TPU PEIICHUU
MOCTaBIIEHHBIX MPOOJIEMHBIX BOMPOCOB U 3ajmad. CamocTosTenbHas paboTa CTYAEHTOB CIYXKUT
MOJTYYCHUIO HOBBIX 3HAHHM, YITOPSIOYCHUIO U YIIIYOJICHUIO UMEIOIIMXCS 3HAHUH, (OopMHpOBaAHUIO
po(hecCHOHANBFHBIX HABBIKOB U YMEHUH.

7. OneHo4YHbIe CpeacTBa

7.1. IIacnopT O1lIeHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyemMoii KOMIIeTeHIMHU HanmeHnoBanue
p (WM ee 4acTn) OLICHOYHOI'0 CPeACTBA
6 [1K-2 Tecmoswie 3a0anus Ne 1-500

Bonpocwi k 3auemy Ne 1-39

7.2. TunoBble 32a1aHUS MJIM HHbIE MaTepHAaJIbl, HEOOXOANMBIE /I TeKYIero KOHTPOJIs

7.2.1. KoMnieKT 3aiaHMii K npaKkTH4eckoii padore Nel
Tema: «kpucTaNIM4ecCKue CTPYKTYPhI U U3 XapaKTEPUCTUKU»

I[J'IH clIeayromux KpuCTAJNIMICCKUX BCIICCTB:



a) HApUCYWUTE BJIEMEHTAPHYIO SUYEHKY;

0) onpeieTUTe CUHTOHUIO U TUII peléTku bpaso;

B) 3almMIKTe Oa3UC U HAUAUTE YUCIIO aTOMOB B AJIEMEHTapHOM sSUeiiKe;
I') HaliIuTe YUCIIO OJIMKANUIIINX COCEeH U PACCTOSIHUE /10 HUX.
3aaHue BBITIOJIHSETCS MO0 BApUAHTaM.

CrpykrypHble Tumbl (moscHenus): CuAu: aTombl 30JI0Ta 3aHUMAIOT BEPIIMHBI U
IEHTPBI BepxHer u HwkHed rpanu [T Ksueiiku, aToMbl MeIi — IEHTPBI OOKOBBIX
rpadeit; Cu3Au: atomsl 30510Ta 3aHUMarOT BepnHbl [ TK-g4eliku, atoMbl Menqu —
neHTpel Bcex rpanei; NaCl: monbl xjopa 3aHuMaroT y3ibl ['TIK-sdeliku, HOHBI
HATPUS — IEHTPHI BCEX OKTadIPUUECKUX TOp; canepuT (BIOPLUUT) ZnS: HOHBI CEpbl
3anumarot y3ibl ['TIK- (I'TIY-) siueiiku, HOHBI TUHKA — MOJOBUHY TETPAIPUIECCKUX
nop (Topbl, HAPABJICHHBIE «OCTPUSMU» BBEPX); ajiMa3 (JIE): aTOMBI WJIM MOJIEKYJIbI
3anumaroT y3ibl ['TIK- (I'TIY-) sueiiku M MOJOBUHY TETpa’ApUyYEcKUx Hop (TMopsl,
HaIpPaBJICHHBIE «OCTPUSIMU» BBEpPX); WHIUN: aTOMbl 3aHMMAIOT BCE BEPIIMHBI U
IEHTPHI TpaHel TeTparoHaJIbHOM SYEHKH C COOTHOIIeHWeM oced ¢ / a = 1,521;
IIPOTAKTUHUM: aTOMBI 3aHMMAIOT BCE BEPLIMHBI U LEHTP TETPArOHAJIbHON SYEUKHU C
cooTHoleHuem oceit ¢ / a = 0,825; WC: pemérka ['TIY, B koTopoii Bce ciou Thuna A
oOpa3oBaHbl aTOMaMH BoJib(hpama, a Bce ciou tuna B — aromamu yraepona; CaF2
(rrooput) — MoHBI KabIus 3aHuMarOT y3ibl [ TIK-pemérku, a nons! propa — Bce
€€ TEeTPadIpUYECKUE OPHI.

7.2.2. KoMnJiekT 3aiaHMii K NpaKkTH4ecKoii padore No2
Tema: «Muaekcaius kpuctauiorpadpuuecKux HapaBIeHUN»

3ananuel. Hapucylite HanpaBieHue ..., TPOXOISIIEE Yepe3 y3e .

1) (ITHL [[1O]]. 7) [120], 00311 13) [T2T], [( 191]; 19) [011], ({3301}
2) [To1], [[140]]; 8) (22T, [[101]];  14) [T21], [[$00]); 20) [T03], [[141
3) [010], [£0]]; 9) [212], [001]);  15) [TT2], [[111]]; 21) [T10], [[10%
4) [210], [[011]]; 10) [012], [[££1]); 16) [TO1], [[100]); 22) [1T1], [[040
5)[0TO], [[£11]]; 11)[120], [010]; 17)[102], [0+ 1]); 23) [1T1], [[01%
6) (2211, [[114]); 12) [T21], [[510]); 18)[OTT], [[414]]: 24) [01T], [[501

3aganue2. Onpenenute UHACKCHl HAIIPaBJICHUS.
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7.2.3. KoMmiekT 3aianuii K mpakTudeckoii padore Ne3
Tema: «naexcanus kpucramiorpadhuIeckux MmIoCKOCTEN

1.Hapucyiite Tpy mpou3BOJIbHBIC TIIIOCKOCTU U OMPENISTUTE UX UHIEKCHI.

2. Hapucyiire:

1) mmockocts (102), mpoxoasuryto yepes y3en [[001]];

2) ockocts (11°0), mpoxomsiuryro uepes y3zen [[110]];

3) miockocts (112), mpoxoasiiyro uepes y3eia [[101]];

4) mockocts (201 ), mpoxoasinyro yepes yzen [[111]];

5) miockocth (121 ), mpoxoasmiyro uepes y3eia [[100]];

6) miockocth (111 ), mpoxomsmryro uepes yzen [[11 1 2 ]];

7) mnockocts (110), mpoxoasuryro yepes y3en [[0 1 2 0]];

8) mmockocTh (201), mpoxoasiryto uepes y3eiu [[ 1 2 01]];

9) mockocts (112), mpoxosuryto uepes yzen [[ 121212 ]];
10) rurockocts (101 ), mpoxosyro yepe3 y3en [[ 12 1 2 0]];
11) mnockocts (111), mpoxoasuryto yepes y3en [[011]];

12) mockocts (11 1), mpoxoasinyro gepes y3ein [[ 1 2 00]].

b

3.0npenenure MHAEKCHI TIJIOCKOCTH.



7.2.4. KoMnJiekT 3aanmii K NpakTHu4eckoii padore Ned
Tema: «OcHOBHBIE (OPMYIIBI KpUCTATUIOTPAPUH 1T KyOUYECKUX KPUCTAILIOBY
1. Omnpenenure, TEKUT JIU HAPABJICHUE B TNIOCKOCTH, U MIOATBEPAUTE PUCYHKOM:
1) [1T1] B (101); 4) [012] B (221); 7)[221] e (110); 10) [201] B (122);
2)[110] B (11T); 5)[10T] s (T11); 8)[111] B (201); 11) [TO1] B (121);
3)[121] B (111); 6) [123] B (111); 9) [221] B (101); 12) [312] B (111).

2. Haiinure HampaBieHuE, MO KOTOPOMY MEPECEKAIOTCS MTOCKOCTH:

D(1D)u(121);  4)(112)u(112):  7)(021)u (0I1T);  10)(011) u (102);
2)(100)u (T10);  5)(T02)u (101):  8)(211)m (011);  11)(102) u (120);
3)(122)u (101);  6)(103)u(1T1); 9 @THu(T21);  12) (012) u (021).

3. [lepeuncnute Bce MIOCKOCTH CEMEUCTRBA {...}, BXOIAIIUE B 30HY |[...].

1) {111}, [011];  4) {123}, [111];  7) {011},[001];  10) {211}, [1T1];
2) {111}, [1T0];  5) {112}, [T11];  8) {221}, [01T];  11) {123}, [T11];
3) {110}, [111];  6) {112}, [111];  9) {011}, [11T];  12) {012}, [010].

4. Halimute yroi MexXy HanpaBJICHUSIMU:

1) [001]u [101]; 6)[121]u [011]; 1) [211]u[112]; 16)[111]u[111];
2)[101] m [221]; 7)[1T1]m[101]; 12) [111]u [120];  17)[123]u [011];
3)[122]mu [01T1]; 8)[101] u [O11]; 13)[1T0]u [010]; 18)[101]m [112];
4)[011]u [OT1]; 9)[021]mu [112]; 14) [010] m [212];  19)[110] m [211]
SY[121]m [211]; 10) [1T0] m [101];  15)[311]u[010]; 20)[011]m [112].



7.2.5. KoMnJiekT 3aaHmii K NpakTH4eckoil padore NeS
Tema: «3aKpBIThIC ONEPALIMUA U TOYEYHBIE TPYNIIIBI CAMMETPUN»

1.HapucoBate crepeorpaduueckyto mnpoekiuto TI'C, mpuHaB 3a mnopokaaroiiue
omnepaluyu CUMMETPUN OTPAKEHUS B IBYX B3aUMHO NEPHEHIUKYJISPHBIX ILIOCKOCTAX
CUMMETPHUH U TTOBOPOT BOKPYT ocu C2, NEPNEHAUKYISAPHON K OJTHOW U3 IJIOCKOCTEN
U JeXalmeld B IUIOCKOCTH Apyroil. OmnpenenuTs MNOPSOOK TPYIIbl, NTPaBUIIbHBIC
CUCTEMBI TOYEK, AaTh o0o3HaueHue TT'C no ['epmany-Moreny u lllendaucy.
2.0npenenuTs 31eMEHThl CAMMETPUH U TOUYEUHYIO TPYIIY MOJIEKYJIbl HUTPOOEH301a
(puc. 5. 1) B 3aBUCUMOCTH OT €€ KOH(OpMaIuH.

Puc.5.1 Mounekyna HUTpoOeH3011a.

3.Haiitu pe3ynbTaT yMHOXKEHUS CIEAYIOUIMX CUMMETPUUECKUX omepanuii: 1) 2x u
2z;2)2yumz;3)2yumy;4)2xu 1;5) mxumz;6)myn 1

4 Kakue KOOpAMHATBI MOJYYUT TOYKA XyZ TIOCIE OTPAXEHHUS B IUIOCKOCTH
CUMMETPHH, COBMAAAIONICH C IJIOCKOCTBhIO YZ, M MOBOpoTa (10 YacCOBOM CTpEIIKE)
BOKpyT ocu C4, coBnajaromieii ¢ ocbto Y?

7.2.6 KoMIuieKT 3a1aHuii K IpaKkTH4YecKoil padore Ne6
Tema: «3a1aun KpUCTAIIIOXUMUI

1.Haiitu ko3 PuIMeHT NIOTHOCTM YMakoBKH i AByX Moaudukauuii RbCl,
KOTOpbIe OTHOCATCA K cTpykTypHbIM THnam NaCl u CsCl.

2.0npenenuth IUIOTHOCTh KyOmdeckux KpuctamioB SrCl2 (CTpyKTypHBIH THII
¢moopura), eciu paccrosinue Sr Cl pasro 3,02 A. 6.5.

3.B cTpykType -KpuctoOanuTa aTOMbl KpEMHUS pacnoJiaraloTcsi o MOTUBY ajaMasa, a
aTOMBbl KHUCIIOPOJIa HAXOAATCS B CEPEIMHAX BCEX KpaTdalmmx OTpe3koB Si- Si.
[Tonb3ysich  TabnuIaMu  KPUCTAIUIOXMMUYECKMX PpaguycoB, HAWUTH Mapamerp
KyOM4€eCKOM peleTKu.

4. B ctpykrype coenuHennss AmBnOp aToMbl KHUCIOPOJia OKPYKalOT aToMbl A IO
TeTpa’ipy, a aToMbl B — mo oktarapy. Onpenenuts GopMyily COSIUHEHUS, €CIU B
OnvKaIeit KOOpAUHAIMOHHON cpepe KUCcIopoa — OUH aToM A U Tpu atoMa B.

7.2.7. KoMnjiekT 3aaHMii K NpakTH4ecKoil padoTe Ne§
Tema: «PU3NYECKHE CBOMCTBA U CUMMETPHUA KPpHUCTAIIIOB»



1. Kpucrann NaCl nomecTwyiii B OJHOPOIHOE DJIEKTPUYECKOE TI0JIE, BEKTOP
HaNpsHKEHHOCTH KOTOPOTO CoBIaaaeT ¢ HampasienueM [110]. Halitu cummetputo
KpHUCTasuia B MoJe.

2.Cuntasi, 9To BHEmIHsSA (popma KpucTala MPaBUIBLHO TEPENaeT €ro HWCTUHHYIO
CUMMETPHIO, YCTAaHOBUTh, KaKUMH W3 CICAYIOIMHUX CBOWUCTB: MHPOID(DEKT,
nbe309(exT, onTuyeckass akKTHBHOCTh, — MOTYT 00JaJaTh KPUCTAJUIBI, UMEIOIIIHEC
dbopmy: 1) KocoyrosbHOTO mMapajuienenurena; 2) pomOodapa; 3) TPUTOHAIBHOU
JTUTIUPaMUIBL; 4) TeTparoHaJIbHON MUPAMHUJIBI; S) IPaBUIIBHOTO TETpadapa.

3. Turanat 6apust BaTiO3 ucnbIThIBa€T HECKOIBKO CETHETORIEKTPUUECKHUX (Pa30BbIX
nepexoa0B B nocieaoBaTebHOCTU Tp. Ip. Pm 3 m (Z =1) P4Amm (Z=1) Pmm?2 (Z =
2) R3m (Z = 1). Onpenenuth HampaBieHUs CIOHTaHHOW JedopMaIuu
(monsipu3anvy) NOpU  KKIOM (Pa30BOM TEpexoje€ OTHOCUTEIBbHO MCXOJAHOU
KyOM4ECKO SITYeUKH.

7.2.8. KoMmjiekT 3a1aHuii K MpaKkTH4YecKoii padoTe Ne9
Tema: «Oueprus oOpa3oBaHUS U MUTPALIUU BaKAHCHI»

1.011eHHTE YaCTOTY MEPECKOKOB BaKaHCUU U aToMa U Kodddunuent camoauddyuu
IPY KOMHATHOM TeMIiepaType U BOJIU3U TeMIIepaTyphl MJIaBIICHUS:

1) B nukene; 4) B kagmuu; 7) B amomunuu; 10) B xenese; 2) B MouuOjeHe; 5) B
mutuu; 8) B cepedpe; 11) B HuoOuu; 3) B cBuHIle; 6) B onoBe; 9) B nuHke; 12) B
BaHAJIUU.

2. OueHuTe CpeIHEKBAIPATUUECKOE CMEIIEHHWE BakaHCHMM U aToma 3a 1 dvac (B
MHUKpPOHAaX ¥ B €IMHUIIAX MEKATOMHOTO PACCTOSIHHSI) TIPU KOMHATHOM TEMIIEpaType H
BOJIM3M TeMIeparypsl IiaBieHus: 1) B 3omote; 4) B xenese; 7) B marnuu; 10) B
TaHTaje; 2) B Xpome; 5) B BosibPpame; 8) B ruiatune; 11) B namnaguu; 3) B Mmeau; 6) B
cBUHIIE; 9) B uHAMY; 12) B TUTUH.

3. Cranb ¢ ucxoaHou KoHIeHTparuei yriaepona C, HaXOAUTCS B IIEMEHTAITMOHHOM
neun c¢ temneparypod T u yrmepomueiM mnoteHuuanoMm Co. Paccuuraiite: a)
KOHLIEHTpALMIO yriepoaa Ha riyoune h uepe3 Bpems tl; 0) crycTs Kakoe Bpems 3Ta
KoHIleHTparus focturuer Ci; B) MIyOUHY CIlos, Te KOHIeHTparus npesbiiaeT Cq,
4yepe3 BpEeMs Tz; T) BO CKOJIBKO pa3 OoJbllle BpEMEHHU MOTPEOyeTCs sl MOTyUeHUS
CJIOSI TaKOW K€ TIIyOWHBI, eciu Temmneparypy nmoHusuth Ha 100°C? Koaddunment
nuddy3un yriepona B aycTeHUTe npuHUMaiiTe pasasiM D = 0,10exp( -134 *10%/
RT) cm? /¢ (Tae sHeprus akTUBALMU BhIpaskeHa B JI5K/MOJIB).



7.2.9. KoMmieKT 3a1aHnii K paKkTH4YecKoii padore Nel2
Tema: «/lucnoxanuu. DHeprust IuciIoKauuid. TUIBI IBUKEHUS AUCIOKALUI.»

1.0Onpenenute tun auciokanuu B ['TIK-pemérke, ecnu JUHUS 3TOH JUCIOKALUH
JICKUT BJOJIb HANpaBJIeHUs ..., a BeKTop broprepca paseH .... CrmocoOHa m 3Ta
JACITOKAIIMS K CKOJIBKEHHIO, U €CITH J1a, TO B KAKOM IMIOCKOCTH (TIOCKOCTSIX)?

2.Kpucrann mnepechlllieH BakaHCUSMH 10 KoHieHTpamuu nV/N~ 10—4 u umeer
IJIOTHOCTH Auciiokanuii p ~ 108 cm—2. Cuuras Bce NMCIOKALMU KPACBbIMU, HAWJIUTE
UX cpeHee cMellleHue (B MUKpPOHAX W B €IUHMIIAX MEXKATOMHOTO PACCTOSHMUS)
BCJICJICTBUE TIEPEIOJI3aHUsI, €CJIM BCE BaKaHCHHM CTEKYT K auciokanusiM. CpaBHUTE
MOJTYYEHHYIO BEJTUYMHY CO CPETHUM PACCTOSHUEM MEXKITY TUCIOKAIUSIMH.

3. Haligute cpeaHee pacCTOsIHUE MEXKIY AUCIOKAIMSAMU: a) B OTOAOKEHHOM MeTaslie
C TUIOTHOCTBIO quciokaiuit p = 106 cM—2 ; 0) B X05101HOIe(hOPMUPOBAHHOM METaJLIe
c p=1010 cm—2. CpaBHHUTE €0 C paJANYyCOM sipa TUcioKaiuii (raapa ~ 3 b).

Tembl NUCbMEHHBIX PadoT
(He mpeayCMOTpPEHBI)

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXYTOYHOIH aTTeCTAllMU MO HTOraM OCBOEHUS
JUCIHMILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTANNH

Cemectp 6
Ne ni/m Bomnpocsl k 3x3ameny

1 (OCHOBHBIE MOHSTHS O KpUCTa/IaX 3aKOH MOCTOSIHCTBA TPAaHHBIX YIIIOB

5 Kpucrannmueckass crpykrypa. [lpocTpaHcTBeHHas pemieTka. DIeMeHTapHas sueilka, eé
' BHIOOD, METpUKA

3 Kpucraninorpaduyeckue CHUMBOJIBI Yy3JIOB, IUIOCKOCTEH W HaMpaBiICHUH B KpHUCTAILIAX
' KyOMUeCKO! CHHTOHHH

4 CBsi3b MEXIy CHMBOJIAMH IUTOCKOCTEH U HanpaBienuii  Kpucramnorpadudaeckas
' CUMBOJIMKA B T€KCATOHAIIbHOM CUHTOHUMU.

5 DJIEMEHTH CHMMETPUHU KOHEUHBIX QUTYD
' [loHsTHE O CUMMETPUU. DJIEMEHThl CUMMETPUN KPUCTAITNYECKHX MHOTOTPAHHHUKOB




Ne i/

Bomnpocsl k 3x3amMeHny

B3aumoeiicTBue CUMMETpUYeCKuX orepanuii (3meMeHToB cummerpun). OceBas Teopema

6. Diinepa.

7. TeopeMbl Ci10)KEeHUS 2JIEMEHTOB CUMMETPHUU. ToUYeUHbIE IPYIIbI CHMMETPUHU.
Kpucramorpadgudyeckne KaTeropuu 1 CHHTOHUU.

8 CooTHOLIEHnE MEX]y MEepUoJaMHU M OCEBBIMU YIJIaMHM B KPUCTAJUIAX PA3HBIX CUHIOHHM.

" |[[IpaBuna kpuctayiorpauuecKoil yCTaHOBKH KPUCTAIUIOB JIUIsl Pa3IMYHBIX CHHTOHUU.
9 Kpucramiorpadguyeckre MpOEKIHH. Coepuueckas mnpoekuus. Crepeorpaduyeckas
" |mpoexuus. I'HomocTtepeorpaduyeckas mpoeKus

CuMMeTpHs CTPYKTYpBI KPHUCTAUTHYECKUX BenecTB. Kitaccel cumMerpun

10. |Buabl cuMMETpUH KPUCTAJUIOB, 00J1aIal0LINX €IMHUYHBIX HAIIPABJICHUEM

11 JJIeMEHTHl CHMMETPUHU OECKOHEYHBIX (DUTYp
BrHTOBBIE OCH cUMMETpHH. [110CKOCTh CKOMB3AIIEr0 OTPAKEHUS

12 Pemerku bpasas. Boibopa stueex bpasa
XapakTepucTuka penerok bpasa

13 TpancnsuonHas rpymmna, 6a3uc sueiku
[Tpumep BbIOOpa 11eMeHTapHOM stueiiku bpas)

14, OCHOBEIBIG TMOHATHS KPUCTAIIOXUMHH. OCHOBHBIE CTPYKTYpHBIE THIIBI COCIWHEHHH C
MOHHOM M METaJIJIMYECKON CBS3BIO.

15. |Pusmnueckue CBONCTBA KPUCTAIIIOB

16. [Kpucramnorpadus miacTudeckoi egopManun

17. |Kpucramnorpadus rpasnull 3epeH

18. |Kpucramiorpadus MapTEeHCUTHBIX peBpalleHui

19, [lonsatue 06 MICATbHOM M PEANbHOM  KpHCTallie. Knaccudpukanus  nedexron
KPUCTAJUNTMIECKOM PeIIEeTKH

20. Toueunslie nedexTsl. MickakeHne peleTk BOKPYT TOU€UHbIX Ae(eKToB
TepmoarHaMuKa TOYEUHBIX JeeKTOB. MUTpaIysi TOYSYHBIX 1e()EKTOB

21, OcHOBHbIE THUIIBI AUCTOKAIMM U ux reomerpusi. Bextop broprepca

29 Buasl ABUKEHMSI KpPAaeBbIX, BUHTOBBIX U CMELIAHHBIX AMCIOKauuil. CKOMbXKEHnEe KpaeBoil
ITMCIIOKAIIUU

23. [Oueprus aucnokaruu. Cuibl, 1€HCTBYIOIINE HA AUCIOKALIUIO

24. |Yopyroe B3anMopeicTBHE NapasieIbHbIX KPaeBbIX M BUHTOBBIX JHCIOKALUH.

25. [BzammopeiicTBHE TUCIOKAIMNA C TOUCYHBIMH JeeKTaMu

26. |[IpoucxoxneHne 1 pa3MHOKEHHUE AMCIOKAIUI

27. |lucximHanmu, MX SHEprus, MoJis HaNpsDKEHUi, CBOMCTBA

28. [[panursl 3epeH u cyo3epeH. ['paHuIbl KpydeHUs: U HAKJIOHA

29, MasoyrioBble TpaHMLbl. BbicokoyrioBele rpanunpl. CrenuanbHble W MPOU3BOJIBHBIC
rpaHuIlbl. 3epHOTPAHUYHBIC TUCIOKAITUT

30. [Topmoskenue nuciokanwmii. Cuna [Taiiepica

31 TopMmokeHHe AMCIOKALMN TMPH UX B3aUMOJCHCTBUU C JPYTMMHU JIUCIOKAIMSIMHU H
rpaHUIIAMU 3€pPEH

32. [TopmoskeHue nuciaokanui JUCIEPCHBIMUA YAaCTUIIAMU

33. [TopmoxeHHe AUCIOKAIMI aTOMaMU PUMECEH M JIETUPYIOIINX 3JI€MEHTOB




Ne i/

Bomnpocsl k 3x3amMeHny

34. MeToapl HAOMIOACHUS AUCIOKAIMN W TPaHMIl; TUPPAKITUOHHBIC METOIBI.
35. [TpsimMble 1 KOCBEHHBIE METOJIbI U3MEPEHUS KOHIICHTPAITUH U TTOIBI>KHOCTH BaKaHCHIA
36. Habmronenuss 3a oOpa3oBaHuem B?KaHCHﬁ. Omnpenenenne (QHU3NYECKUX CBOWCTB,
3aBHUCSIIUX OT NPUCYTCTBUS BAKAHCHIA.
37. PenTrenoBckue criekTpel. PaccesiHue peHTTeHOBCKUX JIyuel KpUCTAIIAMH
38. OcHOBHbIE YpaBHEHHS THU(PpaKInu.
39 NHTeHcuBHOCTD I/IHvTep(l)epeHI_[I/IOHHBIX MakcuMymoB.  Jluddy3Hoe paccesHue
PEHTTEHOBCKUX JTy4ueit
7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
Cemectp "poBeACHU Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTrecTalnuu
6 3K3aMeH COTIUYHOY CymmMma GamioB ot 85 u 6oJee.
«XOPOIIIOY» Cymwma 6amnoB ot 7010 84
Cymma 6amioB ot 55 1o 69

«YIIOBJIETBOPUTEILHO»
yA P OaJuI0B

Cymma OamnnoB g0 54 6amios

«CHEYAOBJICTBOPUTCIIBHO»
BKJIIFOUHUTCJIBHO.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToauYecKoe mocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P ’ 9BC
Marepuanosenenue : yueOnuk / C. U.
C. U. boronyxos, boroayxos, E. C. Ko3uk. — 2-e u3g. —
1 E. C. Ko3uk Mocksa : MamuHoctpoenue, 2020. — 504 YuacOmmx 2020 IBC Jlans
c. — ISBN 978-5-907104-39-6.
9BbC
3 B.IL IEMI/ITpeHKO, H.B. MaTepI/IaJIOBe{LCHI/Ie B MallIMHOCTPOCHUU VueGHOE 10CoGHE 2016 "ZNANIUM.
MamnyiisioBa [DnexTpoHHBIN pecypc] "
COM
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe KOE:“::ZEO B
Ne nocooue, yueoHo- y
ABTOpBI, COCTABUTEJH 3ariaBue (3aroJ10BOK) I'op u3panus OndmoTexe /
n/n MeTOoANYEeCKoe mocoomne,
NpAKTREYM, Jp.) HaunmeHoBaHnue
P » AP 9BC
1 H. B. Ilepenomosa, Kpucrannodusuka [ DneKTpOHHBIN COOpHUK 3aj1ay C pelICHUSIMU 2013 OBC "Jlanp"
M. M. TarueBa pecypc]
2 O.A. Macaunckuit MarepuasnoBe/ieHHe U TEXHOJIOTUU YuebHoe nocobue 2015 3BC
KOHCTPYKIIHOHHBIX "ZNANIUM.
MaTepUasoB [ DJIEKTPOHHBIN pecypc] COM"
3 Apwucosa B. H. MeTo/IpI HCClIeTOBaHUS MaTePHAIIOB U Y4yebHoe mocodue 2010 2

mporeccos : yue0. mocobue. Y. 3.
Pentrenorpaduueckuit ananus / B. H.
Apucosa ; Bosrorpaackuii roc. TEXH.




Tun (yueOHuk, yueoHoe

KoanuyecTBO B

Ne nocooue, yueOHo- Haysmon
u/n ABTOPBI, COCTABHTEH 3arsiaBue (3aroJjioBoK) MeToHYeCKoe mocobHe, I'ox n3panus ounoaunorexe /
OPAKTHKYM, 1p.) HaumeHoBaHue
IbC
yH-T. - Bonrorpan : BI'TY, 2010. -
93, [1] c. : mi. - bubnwmorp.: ¢. 92. -
ISBN 978-5-9948-0459-9 : 70-00. -
4 Hosukos U. U. Kpucranmnorpadguss u nedexrs YyeOHoe nmocodue 1990 46
KPUCTAUTMYECKON pPEImeTKH : y4eO.
s BysoB / M. 1. HoBukos, K. M.
Po3un. - MockBa : Meramutyprus,
1990. - 336 c. : w1 - bubmuorp.: c.
332. - Tlpeam. ykas.: ¢. 333-336
. JleeKThl KpUCTAITUYECKOTO
5 B.K. Ioprho#, A.1. CTp(IC))eHI/Iﬂ MpeTaJIJIOB 1 METOBI UX VYueOHUK 2015 9bC Jlaus

Hosukos, 1.C. I'ooBuH

aHanu3a. [ DNeKTPOHHBIN pecypc]




8.3. IlepeuyeHb nMpodeccCHOHAIBHBIX 0a3 AAHHBIX M HHPOPMAIMOHHBIX CHPABOYHBIX
cucTeM

e «BeCTHHK MarHMUTOrOPCKOTO TOCYAapPCTBEHHOTO TEXHHYECKOrO YHHBepcuTeTa um. I.U.
Hocogay, http://vestnik.magtu.ru

e «Becrnuk CaMapcKOro TOCYIApCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TEXHUYECKUE HayKu», http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

e «Texnomorus meramios» http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

KOHTpakT Nel653 ot 14.12.2018, cpok
JIeCTBHS — OECCPOYHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JEeNCTBUS - OECCPOUHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JIEUCTBUSI — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-n0
30.06.2023 BKIIFOUHTEITEHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaunmMeHoBaHMe 000pPy10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, J1a00paTOpHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

/Il | MPAaKTHYeCKHX U JJA00pPaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS

Komnbrotrepnsiit kiacc. Yuebnas ayautopus | CTONbl  yueHHUYECKHE JBYXMECTHbBIE

b

JUIS IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO TUIIA. | CTOJIBI Y4YEHHUYECKHUE, CTOII
YyeOnast ayautopuss i TPOBEACHMS | KOMIIBIOTEPHBIH, CTOI
3aHATHUM  CEMHMHApCKOro Tuma. YyeOHas | MpenojaBaTelbCKHid, IIK ,JJOCKa

1 | aynuTopust Ui MpOBENEHUs JTAOOPATOPHBIX | TPEXCEKIMOHHAs ayAUTOpHas (MenoBas),
pabot. YuebHasg ayauTopus Ui KypCOBOTO | CTYJ  TPENoJaBaTelIbCKHH,  MPOEKTOp
IIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | MyJIbTUMEIUNUHBIA ,9KpaH AJs MIPOEKTOpa,
pabot). YuebHas ayauTopus IJis IPOBEACHUS | TyMOa BbIKaTHAs

IpYNIOBBIX u VH/IMBUIYaJIbBHBIX



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00pPaTOopPuil, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
KOHCyJbTallMii YuebHas ayautopus JUis
MIPOBEJICHUS 3aHITUN TEKYIIETO KOHTPOIS H
MMPOMEKYTOYHOH aTTecTanuu. E-214
Jlaboparopus «Metamtorpadus. Cron MpernoaBaTeIbCKHA, CTOJIBI
VYyeOHast ayTuTopust AJis IPOBEICHUS YUEHHUYECKHUE ABYXMECTHBIE, CTYIIbs, JJOCKA
2 | naboparopubix pabot.E-203 aynuTopHas (MeJoBasi, TpEeXCTBOpYaTasi),
CTONIBI  J1a0OpaTOpHBIE,  MHKPOCKOIIBI
MeTaJlIorpaguueckue.
JIaboparopus "TepmoobpaboTka Croybl  y4eHHUYECKHE JIBYXMECTHBIE
MarepuaioB" YueOHas ayauTopust st CTYJIbSl YYEHHUUYECKHE , IOCKA ayJIUTOpPHAs
3 | mpoBeneHus nabopaTopHbix padot.E-105 (MenoBas), mKapel  UIS  y4eOHBIX
nocoouii, CTOJIBI n1abopaTopHBbIE,
MHUKPOCKOII MeTayuiorpaduyecKuif, IIUT
CUJIOBOM
[Tomemienue s camocTosATedbHOU paboThl | CTOIbI YUEHUYECKHE, CTY/bs
4 | obyuarommxcs [-401 yuennyeckue, [IK ¢ Bbixogom B ceTb
HNuTepuer
[Tomemenue mns camocTosITeIbHOU PaboThl | CTONBI-TIAPTHI ABYXMECTHBIC, CTYJIbs, CTOJ
oOyuatomuxcs J[-409 MIPENo1aBaTeIbCKU-, CTYT
MIPEToIaBaTeIbCKU, MepeIBIKHAS JIOCKa,
5 9KpaH, mporeccop, IIPOEKTOP,
KOMITBIOTEPHBIC CTOJIBI, KOMITBIOTEPHI IS
CTYJIEHTOB C BBIXOJIOM B CETh HHTEPHET,
KOMITBIOTEP MPETIOIaBaTEs.
YyeOnass ayautopust g npoBeneHus | CTobl YYEHHUECKHE (MOHOOJIOKH)
3aHATHH  JIGKIIMOHHOTO THMA. Yd4eOHas | ABYXMECTHBIE, CTOJ IPEroJaBaTeNIbCKUH,
aymuTOpUsl  JUIsl  TIPOBEINCHHUS  3aHITHUH | CTYI MpenoaBaTebCKHii, J0CKa
CEMHHApPCKOro Tuna. YueOHas ayiuTopus /Uil | ayAUTOpHast (MenoBasi). OKpaH HaBECHOM,
KYpPCOBOTO TMPOEKTHPOBAHUS (BBIMIOJHEHHS | CTAIIMOHAPHBIA  MPOEKTOp, IMPOIEccop,
6 | KypcoBbIX paboT). YueOHas ayAMTOpHUS UIS | MBIIIb ~ KOMITBIOTEpHAsi,  MyJIbT  JUIA
MIPOBEJICHUS] TPYIIOBBIX M WHIMBUAYAIBHBIX | IPOEKTOpA
KOHCYNbTAui. Y4eOHass ayauTopust IS
MIPOBEJICHUS 3aHATUN TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUYHON aTTECTALUN.
I'-326
v AyouTopuro I8 TPOBEIACHUS BeO- | CToy, CTynbsi, KOMIBIOTEp, Kamepa,

koHpepenimii YJIK-303

MHUKPO(OH.




		2023-03-24T11:12:07+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




