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PaGouasi mporpaMma JMCIHIUTEEEL «/leeKThl B KPHCTALIAX» Uit 00ydalonmXcs 1o
Hanpasnenmio  moarotoku  28.03.03  Hamomarepmansi  (TIpodmmb  mOArOTOBKH:
Hanomarepuaisl), COCTaBlieHa Ha  OCHOBaHWM  DefepanbHOrO  roCyHapcTBEHHOTrO
o6pa3oBaTeNbHOTO CTaHgapTa Bhicmiero obpasoBanus — OakajaBpuaT IO HANpPaBICHAIO
noarorosku 28.03.03 Hanomarepuabl, yTBEpXKAEHHOTO NPHKa3oM MHHHCTEPCTBA 00pa3oBaHus
u Hayku Poccuiickoit ®enepauun ot 22 centsiops 2017 r. Ne 968 (c u3m. u non.), Ilopsaxa
OpraHW3alid M OCYWIECTBIECHHS 00pa30BaTENBHON JEATENBHOCTH 10 00pasoBaTEbHBIM
IpOrpaMMaM BBICIIEro 06pa3oBaHHs — IporpaMmam OakanaBprarta, NporpaMMam CIelHaIuTeTa,
1IporpaMMaM MarucTpaTyphl, yTBEP/KACHHOrO NpHKasoM MummcTepcTBa HAyKH M BBICIIETO
oGpasoBanus Poccumiickoit ®exepammu ot 06 ampens 2021 r. Ne 245 (¢ m3M. H Jion.), B
COOTBETCTBHH C y4eGHBIM IUTAHOM, yTBepXKIeHHbIM YueHbM coeroM ®I'BOY BO «Jlorl'Y»
s Habopa 2024 rona.

Pazpaboryuk:
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PaGouass mporpaMma onoOpeHa Ha 3acellaHMH Kaeapbl TEOPETHYECKOH GH3MKH |

HAHOTEXHOJIOTHIA.
IIpotokon ot 26.03.2024 r. Ne 16

3aBenyrommuii kageapoi A.T'. Ilerpenxo

COTI'JJACOBAHO:
Jlekan (pu3uKO-TEXHHYECKOTO (paKyibTeTa % C.A. ®omenko
28.03.2024 r.

Y4eGHO-MeTOIHYeCKaA KOMUCCHS (PH3HKO-TEXHHIECKOTO bakybTeTS.
IIporokoin ot 27.03.2024 r. Ne 2
IIpencenarens B. H. Kotenko

PyKoBOMTEb OCHOBHO# MPO(DECCHOHAIBHOM

o6pa3oBaTeIbHON MMPOrPaMMBEI,

1-p $u3.-mat. HayK, mpod. A.T'. Ilerpenko
26.03.2024 r. 4



3

1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COMYTCTBYIOIIME AUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3YUEHUE TAHHOM:

TUCLUUIUIMHBL TIpOrpamMMbl OakamaBpuara: MaremaTHyeckuili aHanu3, MexaHuKa u
MOJIEKYyJIsIpHas (pu3rka, AHAIUTHYECKAs TEOMETPHS U JIMHEHHAs anredpa.

1.2.  JlucuumuiMHbI, KypcoBble paOOTHI M MPAKTUKH, JJII KOTOPHIX OCBOCHWE JTaHHOMN
JTUCIUTIIIMHBI HEOOXO0IMMO KaK MpEeIIIeCTBYIOMIEE:

JudpakmoHHbIE  METOIBI  HCCIeNOBaHUs  BemiecTBa, KypcoBas pabora 1o
"ludpakIMOHHBIM METO/IaM HccienoBanus BemecTBa", [[pon3BoCTBEHHAs MPAKTHKA: HAYYHO-
UCCIIeIoBaTeNbCKas paboTa.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHnoBaHue nokasaress 3HayeHue NoKa3aTes
HasBanue oO6pazoBaTenbHON IPOrpaMMBbl 28.03.03 Hanomatepuans! (Ilpodpuns
nojarotToBku: HanomaTepualisl)
Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.B.JIB.3.1 [ledexTsl B KpucTamiax
y4eOHBIM TIIAHOM
Yactb 00pa3oBaTEIbHON POTrpamMMBbl BapuatuBHas yacTh: BEIOOp 00yJarOmerocs
KonnuecTBo 3a4eTHBIX eMHHMIL / BCETO YacOB 3/ 108

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

O0111ee KOJIMYECTBO YaCOB

o,

o & CaMOCTOSI-

®opma &8 i Sona- i - o
> | 2 JIEKIA nmabopa- | TpaKTH TENBHOMI opMma
00y4eHus 0 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 2 4 15 — 15 78 108 3a4yeT

3. LEJU JUCIUTUIMHBI

VYrayOnenue 3HAHUH CTYJIEHTOB B OOJACTU PEAJIBHOIO CTPOCHMS KPUCTAUIMYECKHUX
BEIIECTB: Kiaccuukanueil nedekroB B kpuctamuiax (TodeyHble Ae(eKThl (BaKaHCUU U aTOMBI
BHEJ]PEHNUS), JIMHEHHbIE AEPEKThl - AMCIOKAIMH Pa3IUYHOIO THUIMA, IJIaHApHBIE IE(PEKTHI),
MeXaHu3MaMH OOpa30BaHMUs U CBOMCTBaMHU JE(PEKTOB, a TAaKXK€ C BIHSHUEM Je(PEKTOB Ha
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA KPUCTAJUIOB.

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30BATEJIBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N TNTAHUPYEMBIE PE3VIJIbTATBI ObBYUYEHU A

Komnereniuu WuaukaTopsl Pe3ynbpTaTsl 00ydeHus
[TK-2. [1K-2.5. [1K-2.5.1. 3naet knaccudukanuio 1epeKToB B
Cnocoben Hcnonszyer KpHCTaJlIaX, CTPOCHHUE, MEXAHU3MBI U YCIIOBHUS
npeziarath 3HaHUS ~ BIUSHUS | 00pa30BaHUs TOUEUHBIX JE(PEKTOB U TUCIOKAIINH,
panMoHaIbHOE nepeKToB MeXaHU3Mbl TUPPY3UU B KpUCTAIIIax
pacxosoBaHue CTPYKTYpBI Ha | [IK-2.5.2. YMeeT 00bsACHUTD BIMsIHUE 1€(DEKTOB Ha
OCHOBHBIX, (dopmMHpoBaHUe pa3nuyHble (PU3MUECKUE U XUMUYECKHE IPOLIECCH] B




BCIIOMOTATEJIbHBIX | CBOMCTB KpHCTaJL1ax
W pacXOJHBIX KPHUCTAJIOB [1K-2.5.3. Bnageer MeToIMKaMu, TTO3BOJISTFOIIIUMU
MaTepHaJioB B OLICHUTh KOHI[EHTPAIUIO U TIOJIBUKHOCTh ACPEKTOB
IIPOU3BOJCTBEHHOM B KpHUCTAJLIaX U MPEACKa3aTh YCIOBUSI UX
npoiecce o0pa3oBaHUs
[1K-2.6. [IK-2.6.1. 3maeT MeXaHM3Mbl  IUIACTHYECKON
CpaBHHBaeT nedopMaIuu 1 pa3pyuieHus] KpUCTaIIOB
pe3yJIbTaThl [1K-2.6.2. YMmeeT cpaBHHBATh Pe3yJbTaThl BIUSHHA

BIIMSIHUA J1e(EKTOB
Ha popMHpOBaHUE
CBOMCTB
KPHUCTAJJIOB

nedekToB Ha GOPMHUPOBAHNE CBOMCTB KPUCTAIIJIOB
I1K-2.6.3. BnageeT HaBbIKAMH IPaMOTHOIA
MHTEPIIPETANH PE3YJIbTATOB BIUSHHUS 1e(DEKTOB HA
CBOMCTBa KpUCTAJIOB

o. I[TPOT'PAMMA JJTUCHUITJINHBI

HasBanue temnl

KpaTkoe copepxanue TeMbl (BOIPOCH! TEMbI)

Paznen 1. JlebexTsl B KpucTaimiax

Toueunsie nedextsl. Jnuddysus B
KpHCTaJUIaX..

Honnas IPOBOJIUMOCTb. CyTnepruOHHHKH.
Matepuansl A aKKyMyJSATOPOB, TOILTUBHBIX
9IIEMEHTOB, MeMOpaH. D PeKThI, 00yCIOBICHHBIE
muddysueit. bdextsr Kupkenaena u OpeHkens.
Metonsr onpenenenus koddpduimenTa mup y3uu.
Hubdysus u xumuyeckue peakuuu. Ponb
muGPy3un U TOYEYHBIX Ne(EKTOB NPU PEaKIUsIX
TBEpJI0E + ra3 u TBepjioe + TBEpAOE.

Jlunetinbie nedextol. Pa3zpymenue
KPUCTAJUIOB.

BzaumopeiictBue MEXIY JUCIOKALIASIMU.
[lonuronusanusi, aHHUTWISIIUS WU TIEPECEUCHUE
nuciokanuit. OOpa3zoBaHue TUCTOKAMA. MeTo b
HaOmoieHust Aucnokanuii. MakTopel, BIUSAIONINE
Ha HOJIBUKHOCTH JTMCIIOKAITHH. Bmmsuane
MPUMECHBIX aTOMOB, JUCHEPCHBIX YacCTUI[ Ha
MOJBIKHOCTE JIMCIIOKAITHH. .

MexXKkpUCTaTUTHBIE W MeX(a3Hble
PaHUIIBL. MexaHu3Mbl (bazoBbIX
€pexoIoB..

I'panuner  3epeH. CrTpoeHue TIpaHHULl 3€pEH.
JucnokanmoHHast MO/JIENb. Pemérka
coBrnazaromux ys3nos. O-pemérka. Monens monu-
sapoB. CriennanbHble TPaHUIbl. 3€pHOIpaHUYHbIE
JUCIIOKalnu. JIBUJKEHUE TpaHMmI] 3€PEH. .

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. ®dopma oOyueHust — o4yHas, Kypc — 2, ceMecTp — 4

HanmenoBanus pa3zaennos u teM Kosriectso Hacos
Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero

Paznen 1. JlehexTsl B KpucTamiax 15 — 15 78 108
Toueunslie nedextsr. Jnddysus B 5 5 26 36
KpHCTaJUIaX..

Jlunetinbie nedexTol. Pazpymenue 5 5 26 36
KPHCTAJLJIOB.

MeXKpHUCTaTUTHBIE U MeK(a3HbIE PAHUIIBL. 5 5 26 36
MexaHu3MbI (Pa30BBIX €pEXOIOB. .




| UTOI'O 110 KOMITIOHEHTY OIIOII | 15 | - | 15 | 78 | 108 |

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOIPOCHI

Paznen 1

1.0Omnpenenenre aToMHOTO AedeKTa

2. [Tpuunnbl 00pa3zoBanus AeHeKToB

. Knnaccudukanus negexton no npuyuHam Ux o0Opa3oBaHUs
. Knaccugukanus nedextoB mo pasmMepHOCTH

. Todeunbie nedeKThI (MMPOCTHIC U CIOKHBIC)

. PaBHOBecue nedexTon

. Hedexrsl LlloTTku, nedhextsr OpeHkens

. CBs3aHHBIEC U pe30HAHCHBIE 1e(DEKTHBIC COCTOSTHUS

9. UneanpHble U HEUACATbHBIC JE(PEKTHI

10. Jluneiinsie neeKThI

11. Tune! gucnoxanun

12. Cmenanabie JUCIOKAIUN

13. CxonpkeHHe U epenoa3aHue JUCIOKAUM

14. Bexrop broprepca

15. bapoep Ilaiiepica

16. Pa3sMHOX€EeHNE U aHHUTIIALAS TUCIOKAIUH

17. BrausHMe [AMCTIOKAIMM Ha SJIEKTPOHHbIE M PEKOMOMHAIIMOHHBIE CBOMCTBA
MIOJTYTIPOBOTHUKOB

18. JIBymepHbIe neheKTh

19. JlebexTsl yrnakoBKU

20. IToBepXHOCTB NOIYNIPOBOJHUKA

21. JIBoitHuKH

22. O6beMHBbIe Ae(PEKTHI

23. Menkue 1 ri1yOOKHE COCTOSIHUS B MOJTYIPOBOAHUKAX

24. YpaBHEHHUE JIEKTPOHEUTPATBHOCTH

25. YpoBeHb 3aps110BOil HEUTPaIbHOCTU (JIOKAJIbHBIA XMMITOTEHIIHAN)
26. 3aKOHBI CTEXMOMETPHUH

7.2.  Tewmbl nUCbMEHHBIX PaboOT (TUITBI 3a71a4)

03O\ L W

— Toueunsie e eKTHI.

— Juddysus B kpucramiax

— Jluneiinble nedeKThl

— Pazpyiienue kpuctamion

—  MeXKpHCTaNIUTHBIE U MEX(a3HbIE TPAHUIIBI
— MexaHu3mbl (a30BbIX IEPEXOIOB

KonTtponbHast paboTa Mo MNpoBEpKEe TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C
MCIIOJIb30BAaHUEM YKAa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

8. PACITIPEAEJIEHUE BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUAIOIIMECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKAJIe MCXOJ W3 MaKCUMyMa, MPHUBEACHHOrO B Tabiuile Huxke. OpraHu3aloHHO-y4deOHas
paboTa B ayAUTOpUU OIICHWBAETCS HAa OCHOBE TAKWX KPUTEPHEB KaK MOCENIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAaYECTBEHHOE BBINIOJIHEHUE JOMAIIHUX 3aJaHUM, aKTUBHOCTH BO BpeEMs
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MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTHe B OOCYXKIEHHHM TEKYILIero u
IPONJEHHOI0 MaTepuaa, pelieHue 3a1a4 1 T.11.).

8.1. Cewmectp 4

Howmepa pazzaenos Buas pabot Maxcimarbaoe
KOJINYECTBO 0AJIIIOB
Opraan3aninoHHO-y4eOHas paboTa B Ay IMTOPUH 20
CamocTrosTenpHas pabora 10
1 [TpakTrueckue paboThl 20
KonTponbHas paboTa 1Mo TeopeTHIecKOMY 10
MaTepuany
NTOI'O 60
3auer 40
OO01muii UTOT 3a CEMECTp 100

CooTBeTCcTBHE 0AJITIOB OLICHKC

K OIMeCTEO GaLIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBINR 3auer
3a4eT

90-100 A OTIINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3aTCHO
60-69 E 3a4TEHO
35-59 FX HEYJIOBJICTBOPUTEIHHO HE 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECIIEYEHHME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3anuu qUCIUILTAHBI HCIIONB3YIOTCS CIICAYIONMINE TOTIOTHUTEILHBIC METOTBI
00y4YeHus1, TEKYIIEro KOHTPOJsSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalli 00YyJaromuXxcs B
3aBUCHMOCTH OT UX UHIUBUIYaJbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUU  OQOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIIHI0 KOMIIBIOTEPA CO CIIEUATH3UPOBAHHBIM TPOTPAMMHBIM 00ECTICUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHusl  TpU  HEOOXOJMMOCTH  IPEIOCTABIISCTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE€ UCTIOJIh30BAaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPONCTB;

— MMCbMEHHBIE 33JJaHusT ODOPMIISIOTCS YBEIUYSHHBIM MIPUDTOM.

2) IUTSL TITYXHUX ¥ CI1a00CTBIIIAIIHX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JITaHUS BHIITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (hopme;

— 9K3aMEeH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOXKHO
poBeJIcHUE B JOpME TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMA ONIOPHO-JIBUTATEIILHOTO alapara:

- JeKIUU  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeUeHUEM;

- MMMCbMEHHBIC 33JITaHUS BBITOJHSIOTCS Ha KOMITBIOTEPE;
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— 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (pOpME MITM BBITIOJIHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMIThIOTEDE.

[Ipy HEoOXOOMMOCTH NpEAyCMaTPUBAETCS yBEIWYCHHUE BPEMEHU [UI IOJTOTOBKH
OTBETA.

[lpouexypa mpoBeAeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcs
YCTQHABIMBACTCS C Y4Y€TOM HX HMHIUBUAYAIBHBIX TCUXO(U3UYECKHX OCOOCHHOCTEH.
[TpomexxyTouHast aTTECTALUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueAypbl OIEHMBAHUS PE3YJIbTAaTOB OOYYCHHsS JIOMYCKAeTCs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTYN K WH(POPMAIMOHHBIM U OMOIHOrpaduYeckuM pecypcaM B CETH
Wurtepner s kaxaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYEHUSM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICUYATHOHM (pOpMe yBETUYEHHBIM MIPUPTOM;

— B ()OpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CIa00CTBIIIAIIHX

— B TIe4aTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 0OYYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO armapara:

— B [IEYAaTHOH (opme;

— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHsATUS MpoBoAsTcs B 4 yueOHoM kopmyce Jonl'yY (r. [oneux, mp.
Tearpanbubiii, 13). [lng npoBeaeHuss NPAKTUYECKUX 3aHATUH TpeOyercs ayauTopus,
0o0opy/soBaHHAs MEJOBOM WJIM MapKEepHOW JIOCKOW, MYJIbTUMEIUIHBIA HPOEKTOp M SKpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu JUisl CTYAEHTOB, pabouee MECTO MpernoaaBaTelis, BBIXO B
WHTepHeT — MPOBOHOM WK ¢ Ucmob3oBaHreM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYpChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
y4eOHO-MeToIMuecKoe oOecredeHrne, NpeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
Kadeapsl TEOpEeTUUECKON (PU3NKU U HAHOTEXHOJIOTHH (ay1.256).

OOyuaronyecss HMEIOT BO3MOXHOCTb  HCIIOJIB30BaTh y4yeOHBbIE MaTepualbl 110
JTUCLUILIMHE, pa3MelieHHble Ha 1iatdopme Moodle IlenTpa aucTaHoOHHOTO 00pa3oBaHUs
OI'bOY BO «/lonl'Y». IIpn u3ydeHUn QUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(OPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCSl TEKYLIMH KOHTPOJb 3HAHUN OOy4arolmMXCs Ha OCHOBE TECTHUPOBAaHUS U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTEpaTypa

1. ledexTsl B KpucTaimiax u ux moaenupoanue Ha OBM : [c6. cT.] / AH CCCP, ®us.-
TexH. uH-T UM. A.®. Uodde ; [oTB. pen. FO.A. Ocunwsn]. - Jlenurpan : Hayka, Jlenunrp. ota-
Hue, 1980. - 213 c.

2. Hoeuko, U. U. Kpucramiorpadpus u 1nepeKTh KPUCTALTUICCKON PEIICTKH
[VueOHMK A7 By30B IO cHelMaldbHOCTH "MertamioBeneHue, o0Opyd. U TEXHOJOTHS TEPM.
00pab6. metammos"] / U. U. Hosukos, K. M. Po3un. - M. : Metamnyprus, 1990. - 336 c.
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3. UBanos-1lIun, A. K. Monuka tBepaoro tena : [B 2 1.]. T. 1 / A. K. UBanos-IIum, U.
B. Mypun ; C.-Iletep6. roc. yu-t ; Uu-T kpuctamiorpapuun PAH. - CII6. : Uzn-Bo C.-Iletepb.
yH-Ta, 2000. - 616 c.

4. Xupr, J1. I1. Teopus nucnokammii : [lep. ¢ anrn. / JI. IT. Xupr, U. Jlote ; Tlog pen. D.
M. Haaropnoro, FO. A. Ocunssina. - M. : Aromuzaar, 1972. - 599 c.

11.2. ononHuTeIbHAS JUTEPATYPA
5. I'mu36ypr, Y. ©. Beenenne B ¢usuxy TtBepaoro Tena. OCHOBBI KBAaHTOBOM
MEXaHUKH M CTaTUCTHUYECKON (U3UKH C OTIENbHBIMU 3a7auaMu (U3HKH TBEPAOro Tena : yuel.
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13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us oY Ne 46484614)

2. Microsoft Office (koprioparuBHas muuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD 111 cBOG0JHOTO IPOrpaMMHOTO 00eCTIeueHHs).
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