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Mporpammy ancumnavHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, K.H. (aoueHT) MokwuH A.B.
Kadoenpa BblYUCINTENBHON OU3NKN U MOLENVUPOBAHUS PUINYECKUX MPOLEeCCOB
Hay4yHo-neparornyeckoe otaenerHne , Anatolii.Mokshin@kpfu.ru ; BoueHT, K.H. (AoUeHT) XyCHYTAMHOB
P.M. kadbenpa BblMUCIUTENBHOWN (PUIMKN N MOOENVNPOBAHNSA (PU3NYECKMX MPOLIECCOB
Hay4Ho-neparormyeckoe otaenexHne , Ramil.Khusnutdinov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHust aucumnnmHbl "MpobneMbl COBPEMEHHON PM3MKN KOHAEHCUPOBAHHOIO COCTOSIHNSA"
sBnsieTcsl nonyy4eHne 6a3oBbix 3HaHWI B 061aCTN OM3NKN KOHAEHCMPOBAHHOIO COCTOSIHMS
BELECTBA, YTO NO3BOANT UM CBOOOAHO OPUEHTMPOBATLCS B 0OWMPHELER NHEopMaLM JaHHO
obnactn om3ankmn 1 NOMOXET B AaNbHeNLWEeRn caMoCToSTeNbHON paboTe No n3bpaHHo
cneumanbHOCTU.

3agayn OUCLUMIUHBDI:
1. I3y4eHne 0CHOBHbIX MPUMHLUMUMNOB MOCTPOEHUS U CBOWACTB KOHAEHCUPOBAHHbBIX Cpen;

2. OBnaneHue pyHOaMeHTanbHLIMU MOHATMSMM, 3aKOHAMU 1 TEOPUSMU (PU3NKN KOHIOEHCUPOBAHHbIX
cpel, a TakxXe METOLOB X UCCNENOBaHNS;

3. YMeHus nccnenosath 1 NpOrHO3MpoBaTh CBOMCTBA KOHAEHCUPOBAHHbIX CPEL, NMPW BbIMONHEHNM
Hay4HO-MccnenoBaTenbckor paboThbl.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasoBaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasgen " OMNMO.B.5 ObwenpodeccrmoHanbHble
AVCUMNIMHBI" OCHOBHOM obpasoBartenbHoi nporpammbl 050200.62 dnanko-matemaTnyeckoe
obpasoBaHmne 1 0THOCUTCS K BapmaTuBHOM YacTn. OcBanBaeTcs Ha 4 Kypce, 8 cemecTp.

Oucumnnuna OMA.B.5 " Mpobnembl COBPEMEHHO (OU3NKM KOHOEHCUPOBAHHOIO COCTOSHUS
"OTHOCUTCS K gucumnamHam doegepanbHOro KOMNoHeHTa uukna "Aducunnnndel cneunannsaumn®.
HekoTopble gpyrue oucunniunHel Mmoayns "BoldnucnmutenbHas gousnka"msy4atoTcs Ha OCHOBE 3HaHWUM
OAaHHOWN OANCUUNIIHDI.

[ns 0oCBOEHUS AMCLUUNANHBI HEOOXOAUMO 3HATb:
1) Kypc "obwein punaunkmn";

2) aneMeHTbl aucumnnnuHbl "Matematuka";

3) KBaHTOBYIO (OM3KKY, KBAHTOBYIO MEXAHUKY;

4) ®n3nKy atoma 1 aTOMHbIX SBNEHWIA.

CopepxatenbHas YacTtb gucuunnuHel no MOC BlMO:

Azbyka kpuctannorpadoum (OCHOBHblE MOEWN, UCXOAHbIE MONOXEHWUS U ONpPeeneHuns), CTPOeHne
KOHAEHCMPOBAHHbIX Cpef, KpUucTananyeckasi CTpykTypa 1 ee onucaHve, CUMMETpUsi kpuctanna,
TOYEYHbIE U MPOCTPaAHCTBEHHbIE (0eA0POBCKME) rpynnbl, Andopakums B Kpuctannax. MexaTtomHble
CWIbl U BHEPrUs CBSI3W, 3NIEKTPOHHbIE BOMHbI B KpUcTanie, aHeprus depmu, kasamyacTuLbl 1
3NEKTPOHHASA TEMNOEMKOCTb. [MPMHUMMBI CTPOEHNSI KOHAEHCUPOBAHHbBIX CUCTEM, BAVXHNIA 1
LanbHUA NOPSAOK, (OYHKUMS paamanbHOro pacnpeaeneHunst YacTuu, NpocTpaHCTBEHHas
KOrepeHTHOCTb, MPUHLIMMNbI NAIOTHOM 1 BaNEHTHO yNakoBoK. YNpyrve CBOMCTBa KPUCTansos,
TEH30PbI HAMPSIXXEHWIA U 0edpopMaLnii, YyCTOMYMBOCTD KPUCTANNMYECKUX peweTok. JuHammka
KPWUCTaNnMYecKom peleTkn, yrnpyrme BoNiHbl, CMELWeHMst aTOMOB U GOOHOHbI, TEMNIOEMKOCTb,
aHrapMOHN3M. DNEKTPOHHbIE CBOMCTBA - MAarHUTHbIE, ANEKTPUYECKME, ONTUYECKMNE
ranbBaHOMarHNTHbIE, CBEPXMPOBOASLWME.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:
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PacwudpoBka

npuobpeTaeMor KoMneTeHLUU
3HaTb: OCHOBHbIE KoHuenuun, ces3aHHbIE C
VIHCDOpMaLl,I/IOHHbIMVI TEXHONOrMsiMmn B obnacTu
QDI/IBI/IKO-MaTeMaTVI‘-IeCKOI'O oﬁpasoBava; YMeTb: ncnonb3oBaTtb
VIHCDOpMaLl,I/IOHHbIe TexHonormn, a Takxe HoBble 3HaHUA U
OK-5 yMEHMs B 06nacTsX, He CBA3aHHbIX CO CAREPO OMBNYECKNX
nccnenosaHuim u Ct)I/I3VIKO-MaTeMaTVIl-IeCKOI'O 06pasoBaH|/|9|;
BnaneTtb: cnocobHOCTbIO CaMOCTOSATENBHO npmoépeTaTb C
nomMouwbio I/IH(*)OpMaLI,I/IOHHbIX TEXHONOrMM 1 NCnonbL30BaTh B
I'IpaKTI/I‘-IeCKOI7I OEeATENbHOCTN HOBblE 3HAHUA N YMEHUA.

Lncpp komneteHLUN

3HaTb: 06wWMe NOHSATUSI O PECYPCHO-NHGOPMALIMOHHbBIX Basax

LN151 peleHns NpodeccnoHanbHbIx 3aaad, CBS3aHHbIX Kak C

OK-4 Hay4YHbIMW MCCNENOBaHNSAMM B 06nacT oU3nNKK, Tak 1 B
obnactn MeToanku npenonasaHns u3nkn; YMeTb:

(K%?nulﬁxifgﬁ)%'e hopMMpOoBaTb PECYPCHO-MHPOPMALMOHHbIE 6asbl Ans
peleHns npogpeccnoHanbHbiX 3anay; Bnagetb:
COOTBETCTBYIOWMM MOHATUAHBIM, (OU3NKO-MaTEMATNHECKUM
annaparom.
3HaTb: COBPEMEHHbIE METOANKM U TEXHONOMMW OpraHm3aumm u
peanu3aumm 0bpasoBaTenbHOro npouecca Ha pas3nmnyHbIX
obpa3zoBaTefbHbIX CTYNEHSX B 06pasoBaTefibHbIX YYPEXAEHUSX;
MK-1 YMeTb: NpakTU4eckn NPUMEHATb METOObI U TEXHONOTNK
(npodheccunoHanbHble COBPEMEHHOr0 (PM3NKO-MaTemMaTmyeckoro 0bpas3oBaHus;
KOMNeTeHLmm) BnaneTb: HaBblkaMu TECTMPOBaHUS, anpobaunmn n

MCMONb30BaHNS METOLOB U TEXHONOMNA
hn3MKO-MaTeMaTN4eCKOro 06pa3oBaHmns B pasnnyHbIX
obpasoBatefibHbIX YYPEXAEHUSIX.

3HaTb: OCHOBHbIE MOMOXEHNS 1 COAEPXaHNe COBPEMEHHbIX
AK-16 obpa3zoBaTefibHbIX TEXHONOMNIA 1 MeToANK 0By4eHust YMeTb:
MPOEKTNPOBaTh HOBOE y4ebHOe comepXaHne, TEXHONOrM 1

g‘:ﬂ?_gf::ﬂﬁ:f”bwe KOHKpeTHble MeToaukn obyyeHns BnaneTb: Metogamm
NPOEKTMPOBAHNS COBPEMEHHbBIX YYEOHBIX MPOrpamMm u
KOHKPETHbIX METOANK 0by4YeHuns
3HaTb: 06wWme NOHATUS, aNrOPUTMbl U METOLbI AMArHOCTUKN 1
MK-2 OLieHMBaHNS KayecTBa 0bpa3oBaTenbHOro npouecca YMeTb:
(npodheccunoHanbHble OCYLECTBASATb MOHUTOPUHI KayecTBa 0bpa3oBaTeibHOro
KOMNeTeHLmMm) npouecca Bnagetb: MeTofamn aHKeTUPOBaHUS, TECTUPOBAHNS,
OLIEHKWN 3HaHW, YMEHWI N HaBbIKOB CTYOEHTOB
3HaTb: MeTobl, KOHLENUMM 1 NOAXOAbl OpraHm3aLmm
MnK-4 nccnenoBaTenbckor paboTbl 0byyatowmxcs YMeTb: CTaBnTb
(npodbeccmoHanbHble aKkTyasbHble nccnegosarefnbckme 3anadn 1 BbiNMoMHATb
KOMMeTeHuunn) COOTBETCTBYIOWMIA KOHTPONb Bnanetb: HaBbikaMy pykoBoACTBa

nccnenoBaTenbckor paboTor obyyatoWwmxcs

3HaTb: noaxodbl B pa3paboTke n peanmsaum

MK-8 obpasoBaTtenbHbIx MOAENelt, MeTo4UK, TEXHONOTUIA N NPUEMOB K
aHanusy pesynbTartos npouecca YMeTb: paspabarbisatb,

ncnonb3osaTtb 1 NpeanaraTb OpUrnHanbHblie METOONKN U

noaxogbl B 0by4eHnn Bnagetb: MeTooamu hopmMmposaHmns

peanunsauum obpasoBaTtefibHbIX TEXHONOr NI

(npodhbeccmoHanbHble
KOMNeTeHLmm)

B pesynbtaTe 0CBOEHUS OUCUUMINHbLI CTYOEHT:
1. DONXEH 3HaThb:
- TEOPETNYECKME N IKCMEePUMEHTANIbHbIE NPOBNEMbI OU3NKN;
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- KOHOEHCNPOBaHHOIo COCTOSHUA BelleCcTBa U BO3MOXHbIE MYTU UX pelleHns.

2. OONIXEH yMeTb:
pelwaTb 3a4a4M C UCNONb30BaHNEM NMPUODBPETEHHBIX TEOPETUYECKMX 3HAHWIA.

3. DONXEH BnaneThb:
- TeOpeTNYECKNMN 3HAHNAMN N MaTEMATUNYECKUM annapaTtom O peweHns;
I'IpOCTGVILIJVIX 3a4a4 on3nKn KOHOEHCUPOBAHHOIO COCTOAHMSA BeLecTBa.

K camocToATENbHOMY pEeLleHNo NPOCTENWLNX TEOPETUYECKMX 1 NPAKTUYECKMX 3a8ay Kypca.

4. CTpyKkTypa U cogepxaHve AUCLUNIUHBI MOAyns
Obwas TpyaoeMKOCTb AUCLMMNIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHunu(bl) 122 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHe/ MOAYIO
Tematuyeckun nnaH AUCUUNNUHBI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywume coopmbl
N 'D'"Kn"g;lr;,'m"b'/ CeMec":’cemecrpa (B yacax) KOHTponsi
Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA paﬁoTbl

Tema 1. MNpuHUMNbI

NOCTPOEHUSA

gggiegcmﬁi?BaHHblx NUCbMeHHas
1. MEXMONEKYNAPHOro 8 / 6 4 0 patora

B3aMMOOENCTBNA B

KOHOEHCUPOBAHHbIX

cpepnax.

Tema 2. LedoekThbl NMCbMEHHas
2.|KOHAEHCMPOBaHHbIX 8 8 4 4 0 pabota

cpeda.
3 Tema 3. Ynpyrue 8 9 6 4 0 nggzr:HHaﬂ

‘lcBOMCTBA KPUCTanNNoB.. P

Tema 4. lnHamuka NMCbMeHHas
4.[KpucTannmyeckoi 8 10 4 6 0 paboTta

peweTku.
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. OnekTpoHHbIe nYCEMEHHAS

CBOWCTBa
S. KOHIOEHCMPOBaHHbIX 8 " 6 4 0 paGora

cpeda.

Tema 6. lNoarotoska k YCTHbIA ONpocC
6. 3auery. 8 12 0 8 0
7.Tema 7. 3aver. 8 12 0 4 0 oTHeT

Tema . Itorosas 3ayer
" |dopma KoHTpONA 8 0 0 0

Wtoro 26 34 0

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. an/IHLI,I/IﬂbI NnoCTpoeHunss KOHOeHCUPOBaHHbIX cpen. Cunbl MeXMOJIeKynsipHoro
B3auMOOENCTBUSA B KOHOEeHCUpOoBaHHbIX Cpenax.

JNleKLMoHHOoe 3aHsitne (6 4yaca(oB)):

1.1 Asbyka kpuctannorpadum (OCHOBHbIE UAEN, NCXOAHbIE MONOXEHN 1 onpeaeneHuns). 1.2
MPUHLMMNBI CTPOEHUSI KOHAEHCUPOBAHHbIX CUCTEM, BIXKHUIA 1 faNbHUA NOPSAOK, (OYHKUMS
pannanbHOro pacnpeneneHns 4yactul, NPoCTPaHCTBEHHAas KOrepeHTHOCTb, MPUHLNMbBI NNOTHOW U
BafieHTHOM ynakoBok. 1.3 Kpncrtannuyeckas CTpyktypa 1 ee onucaHne, CUMMeTpus KpucTtanna,
TOY€YHbIE N MPOCTPAHCTBEHHbIE rpynmnbl. AHM30TpoNuS TBepabix Ten. MoHO- nonukpucTannnyeckne
TBepable Tena. 1.4 dundpakums B kpuctannax. 1.5 MexartomHoe B3anmonenctane. OCHOBHbIE TUMbI
cBsA3ei B TBepablx Tenax. Knaccudmkaums teepabix Ten. SHeprus ceasun. MonekynsapHble, MOHHbIE,
KOBaNEHTHble, METaNNNYeCKNe KpUCTanbl. DNEKTPOHHbIE BOMHbI B KpUCTanne, aHeprusa depmu,
KBa3mn4yacTuLbl U SNEeKTPOHHAas TernnoeMkocTb. Moaynb 2 "[edekTbl KOHOEHCUPOBaHHbIX cpen” 2.1.
ToyeyHble nedekTbl. IHeprmus 0bpasoBaHms U ANy3mns ToHeYHbIX AedekToB. PaBHoBeCHas
KOHUEHTpauunsa To4eYHbIX 0edpekToB. [1puimHbl BO3HUKHOBEHUS. 2.2 JINHEeNnHble nedeKThl.
LOuncnokaumn. KoHTyp 1 BekTop bioprepca. HanpsixeHus, Heobxoaumblie onsi 06pa3oBaHns
Ancnokauum B COBepLUeHHOM kpucTtanne. [1BuxeHve gucnokaunin. HanpsxeHus, cBs3aHHble C
oucnokaumsaMmn. SHeprust omcnokaunii. Baammoneicteme ancnokauunii Mexay coboi n ¢ To4eYHbIMU
nedpektamun. VIctouHnkmn gucnokauuin. 2.3 I1BymepHble nedoekTbl. 2.4 TpexmepHble nedekTbl. 2.5
[Mpouecchl ynopsanoyeHns B TBEpAbIX Tenax.

npaktnyeckoe 3aHsitne (4 4aca(os)):
Xumunyeckue CBA3WN. DHepPrus CBaA3n kpuctanna.
Tema 2. lecpeKkTbl KOHOEHCUPOBaAHHbIX cpen.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

2.1. ToyeyHble DedoekTbl. IHeprmsa obpasoBaHns N ondy3mns ToHeYHbIX AedekToB. PaBHoBECHas
KOHLIeHTpauus To4eyHbIX 0edoekToB. [MpninHbl BO3HUKHOBEHUS. 2.2 JIMHEeNHble OedeKThl.
Oucnokaumn. KoHTyp 1 BekTop Broprepca. HanpsixeHus, Heobxoaumble ons o6pa3oBaHus
AMCnoKaLmnin B COBEPLEHHOM Kpuctanne. [suxeHne aucnokaumii. HanpsxxeHusl, CBa3aHHble C
oucnokaumsammn. SHeprus aucnokaunii. Baammopecteme oncnokauuii Mexay cobow n ¢ To4EYHbIMU
negoektamu. VIctodHnkn gucnokauuin. 2.3 IeymepHble gedekTbl. 2.4 TpexmepHble gedoekTbl. 2.5
[Mpouecchl ynopsiooyeHns B TBEPAbIX Tenax.

npaktnyeckoe 3aHsitne (4 4aca(os)):
HedbekTbl B KpUCTannax.

Tema 3. Ynpyrue cBonctea KpucTanios.
JNIeKLMOHHOe 3aHsiTne (6 4aca(oB)):
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3.1 HanpsixeHHoe 1 negopMnpoBaHHOe COCTosHME TBepOblX Ten. 3.2 Ynpyroctb 3akoH ['yka ans
N30TPOMHbIX 1 aHN3OTPOMHbIX TBEPAbIX TEN.

npakTnyeckoe 3aHsitne (4 4aca(os)):

TeH30pbl HANPsIXeHWUA 1 oedopmMaunii, 0606l eHHbIR 3akoH Myka MnacTnyeckune ceolicTea
KpUCTanInyeckux TeepablX Ten. Xpyrnkoe paspyweHue.

Tema 4. vHaMukKa KpUCcTanIMyeckom peLueTku.
neKumnoHHoe 3aHsitTne (4 yaca(os)):

4.1 OpHOMepHble konebaHns 0AHOPOLHOW CTPYHbI. 4.2 Ynpyrue BonHbI B MOHOKpUcTannax. 4.3
KonebaHus ogHoaToMHOW NHeHo Lenoykn. 4.4 KonebaHusi ogHOMEpPHO peleTku ¢ 6asncom. 4.5
KonebaHus aToMOB TpexMepHoii peleTku. 4.6 TennoeMkocTb TBepabix Ten. 3akoH ionoHra-Mru.
Teopusa TennoemkocTn itHwWTenHa. Teopus TennoemkocTn lebas. PoHOHbI. TennoemkocTb
TBepAblx Ten. TennoemMkocTb MeTannos. Pacnpenenexnvne ®epmu-Oupaka. Bknan cBoboaHbIX
9NEeKTPOHOB B TEMNIOEMKOCTb TBepAbIX Ten. 4.7 TennosBoe pacwmpeHne Teepabix Tef. AHFrapMOHNU3M.
4.8 TennonpoBOAHOCTb TBEPAbIX TEN. TennonpoBoAHOCTb, 0BYCNOBNEHHAS aTOMHbIMU
konebaHusimn. TennonpoBoLHOCTbL MeTannos. PacnpenenexHne ®epmu-Oupaka. Bknan cBo60aHbIX
9NEeKTPOHOB B TEMNNONPOBOLHOCTb TBEpPAbIX Ten. 4.9 Nnddysuns B TBepabix Tenax.

npaktnyeckoe 3aHsitne (6 4aca(os)):

KonebaHns aToMOB KpUCTaninyeckoi peweTtku. TennoemMkocTb TBEPAbIX TEN.
Tema 5. 9neKTpoHHbIe CBOMCTBA KOHAEHCUPOBAHHbIX cpep.
JIeKLMOHHOoe 3aHsitue (6 4aca(oB)):

5.1 SnekTpuyeckue CBONCTBA KOHAEHCUPOBaHHbIX cped. Knaccudpukaumns tesepabix 1€ No
BENMYMHE ANEKTPONPOBOAHOCTU. YpaBHeHue WpeauHrepa ong teepaoro tena. O4HO3NEKTPOHHOE
npnbnuxexne. dyHkuma Bnoxa. CeolicTBa BONHOBOrO BEKTOPA 9NEKTPOHA B KpucTanie. 30HbI
BptonnunaHa. MNMosepxHocTb Pepmn. Moaoenb cBoOOOHbIX 3NEKTPOHOB. MpnbnnxeHne CUNbHON CBS3N.
Mpunbnuxexune cnaboii ceasm (Mogenb KpoHura-NeHHn). QHepreTnyecknii CnekTp anekTPOHOB B
Kpuctanne. [BnxeHne DnekKTPoOHOB B NEPUOANYECKOM MOMe KpucTanna nog 4eNCTBUEM BHELWHENO
nons. OdpdpekTnBHaa Macca anekTpoHa. 3anonHeHne 30H anekTpoHamu. MeTtansbl, AUANEKTPUKN,
NoNynpPOBOAHUKN. DHEPreTU4eckme ypoBHU NPUMECHbIX aTOMOB B KpUcTanne. SnekTponpoBOAHOCTb
mMeTannos. Knaccuyeckas Teopus npoBOANUMOCTY MeTannos. KBaHToBas Teopus NpoBoOANMOCTH
meTannos. [poBoANMOCTb COOCTBEHHbIX U MPUMECHbBIX NONYNPOBOAHMKOB. [Mprpoaa HocuTenen Toka
B MONYNPOBOAHNKAX U UX MOABUXHOCTb. YpoBeHb dPepmu B COOCTBEHHBIX Y MPUMECHbIX
NonynpoBOAHNKAX. DNEKTPONPOBOAHOCTb AN3aNekTpmkoB. CBONCTBA ANINEKTPUKOB. [Nonspusauns
ananekTpukos. OCHOBHbIE XapakTepUCTUKN. DNEKTPOoHHAas ynpyras nonapudaums. VMloHHas ynpyras
nonspuadauuns. JunonbHasa ynpyras nonspusaums. Ceonctea ananekTpunkos. OcobeHHOCTH
Tennoson nonspusaunn. loHHas Tennosas nonapusauns. SNeKTpoHHasa TeNNoBas nonapusauus.
OunnonbHas Tennosas nonspusauuns. CBoncTea onanekTpmkos. CBA3b MEXAY ANINEKTPUYECKON
NPOHNLAEMOCTbIO 1 MONSAPU3YEMOCTbIO. HacToTHaA 3aBUCMMOCTb AM3NEKTPUYECKON
npoHuuaemoctu. unanektpnyeckne notepn. CerHeToanekTpukn. 5.2 MarHuTHble CBOMCTBA
KOHAEHCUPOBAHHbIX cped. MarHuTHoe rnone B marHeTukax. MarHUTHble CBOMNCTBA aTOMOB.
Knaccudgomkauunsa marHetukos. Npupona anamarHetuama. lNpupona napamarHetnama.
IunamarHetnam 1 napamarHeTnam Teepabix Ten. deppomarHetnam. Kpnsas HamarHn4mBaHums.
OpdekT bapkrayseHa. MarHuTHbIl ructepeanc. MonekynsapHoe none Beincca. BnusiHne
Temnepartypbl Ha MarHUTHblEe CBONCTBa dheppomarHeTukos. OnbiT JopdpmaHa. ObmeHHoe
B3aMMOLENCTBUE 1 €ro posib B BO3HUKHOBEHMMN doeppomarHeTnama. CnnHOBbIE BOMHBI.
AHTUpeppomMarHeTusm n coeppumarHeTnam. deppomarHnTHble 4oMeHbl. 5.3 OnTuyeckne ceocTea
KOHOEHCUPOBaHHbIX cMcTeM. Buapl B3anmoaenctamsa ceeta ¢ TBepabiM Tenom. Ontuyeckne
KOHCTaHTbI. [ornoweHne ceeta kpuctannamm. PekoMbrHaUMOHHOE N3NyYeHne B MosynpoBOaHMKAX.
CnoHTaHHOEe 1 NHAYyunpoBaHHOE nanyyeHne. Jlasepsl. 5.4 ManbBaHOMarHUTHbIE CBONCTBA
KOHOEHCUpPOBaHHbIX cped. CBoONCTBA TBEPAbIX TEN B CUMIbHBIX 3N1EKTPUYECKUX NONSAX. DPdekT
Xonna. 5.5. CBepxnpoBoasimne CBONCTBA KOHAEHCUPOBAHHbIX cpel. CBepxnpoBoaslee COCTOSHME.
Hynesoe conpoTtueneHue. TemnepaTypa CBepxnpoBoasiLero nepexona. MioeanbHblin guamarHeTnam.
Kputnyeckoe marHmtHoe none. Kpuctannmyeckas CTpyktypa v n3oTonm4ecknin scpdoexr.
ONEKTPOHHbIV BKNaL B TENOEMKOCTb CBEPXMPOBOAHMKA. [lornoweHmne anekTpoMarHMTHOro
nanyyeHuns. KeaHtoBaHne MarHUTHOro notoka. 9ggoekTbl [xo3edcoHa. BoicokoTemnepaTtypHas
CBEPXNpPoBOANMOCTb. Teopus ceepxnpoBoammoct ®. n . JloHgoHoB. Teopus MmMH36ypra-IlaHnay.
MputaxeHue mexay anektpoHamn. Kyneposckue napsbl. Teopusa bapanHa-Kynepa-LWpndpdepa.
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npaktudeckoe 3aHsitne (4 yaca(os)):
[MoaroToBka TeM Ha CaMOCTOSATENbHON U3YYeHUe.
Tema 6. NoaroTtoBka K 3ayery.

npakTnyeckoe 3aHsitne (8 yaca(os)):
[MoBTOPEHME N3YYEHHbIX pa3nenos.

Tema 7. 3aver.

npaktnyeckoe 3aHsitne (4 4aca(os)):

3aver.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepens | camocTositensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 1. MNpuHUUNbI
NOCTPOEHUS
KOHIOEHCMPOBaHHbIX
1 [cPe&. Cunbl 8 v ﬂﬁﬂ:ﬂﬁy 12 NUCbMeHHas
‘IMexxmonexkynsapHoro a60Te paboTta
B3aMMOOEeNCTBNA B P
KOHIOEHCMPOBaHHbIX
cpenax.
Tema 2. ledpekThbl NoOAroToBka K
2.|KOHOEHCUPOBAHHbIX 8 8 NUCbMEHHOM 12 n:gzzA;HHaﬂ
cpea. pabote P
3 Tema 3. Ynpyrue 8 9 E(MJ'SL?ATe%BHKc?MK 10 NUCbMeHHas
‘(cBOMCTBA KpUCTaANIos. T
CBOIACTBA KPUCTaNO pabore paboTta
Tema 4. lnHamuka NoAroToBka K
4.|KpucTannmuyeckom 8 10  |MNCbMEHHON 6 nggzraeHHaﬂ
peLeTKN. pabote P
Tema 5. OnekTpoHHble
5 CBOWCTBA 8 11 E(VI)'(DB'I:r:I(\)/ITe%BHKC?VIK 10 NUCbMEHHas
"IKOHOEHCMPOBaHHbIX abote paboTa
cpean. P
Tema 6. [Nogrotoeka kK NoAroToBka K o
. 12 THbI On
6 3ayvery. 8 YCTHOMY onpocy 8 ye onpoc
7.[Tema 7. 3auver. 8 12  |NOAroTOBKA K 4 oT4yer
oT4yerty
Wtoro 62

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B y‘-le6HOM npouecce Ncnonb3yrTcsd nekunmn, npakTtnyeckmne 3aHAaTmnd, nHoneuayalbHble 3aHATUSA,
KOHTPOJIbHbIE paGOTbI. Lnsa noCTUXEeHns NoCTaBNEHHOM Lenun NMPUMEHAKTCAH
O6'b9|CHVITeJ'IbHO-VIJ'IJ'II-OCTpaTI/IBHbIe, I'Ip06ﬂeMHbIe, NMONCKOBble, aKTUBHbIE N NHTEPAaKTUBHbLIE
TeXHONnornun.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTaLum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 1. an/IHLI,I/IﬂbI NnoCTpoeHunss KOHOeHCUPOBaHHbIX cpe.n. Cunbl MEeXMOJIeKynsipHoro
B3auMOOENCTBUA B KOHOEeHCUpPOoBaHHbIX Cpenax.

NMCbMEHHasA pa60Ta , NPUMEpPHbIE BOMPOCHI:

MoarotoBka TeMaTnyeckmx KoHcnekToB "A3byka Kpuctannorpagoun (OCHOBHblE MAEW, UCXOOHbIE
nonoxeHusa n onpeneneHns). Kpuctannmyeckas CTpyktypa v ee onvcaHue, CUMMeETpUs Kpucrtanna,
TOYeYHbIe N NPOCTPAHCTBEHHbIE rpynmnbl."

Tema 2. lecpeKkTbl KOHOEHCUPOBaHHbIX cpen.
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

[MonrotoBka TeMaTnyeckmx KOHCNEKTOoB "lpuYMHbI BO3HUKHOBEHMS AMcnokauuin. Bsanmonencrene
omcnokaumii mexay cobor n ¢ TodeuHbiMK gedpektamu. IcTouHmkm gucnokaumi.”

Tema 3. Ynpyrue cBonctBa KpucTanios.

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

[MooroToBka TemMaTnyeckmx KOHCNEKTOB "Xpynkoe paspyweHuve."

Tema 4. lvHaMuKa KpUCTaI/IMYECKOMN peLLeTKM.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

MoarotoBka TeMaTnyeckmx KOHCNekToB "duddoysmsa B TBepabIx Tenax."
Tema 5. dnekTpOHHbIE CBONCTBA KOHAEHCUPOBAHHbIX Cpep.
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

MoarotoBka TeMaTn4Yeckmx KOHcnekToB "CBONCTBA TBEPAbIX TEN B CUMbHBIX 3N1EKTPUYECKMX MONSIX.
AdphekT Xonna. HacToTHasi 3aBMCMMOCTb AN3NEKTPUYECKON NPOHULAEeMOCTH. [nanekTpmuyeckmne
notepu. CerHetoanekTpuku. Kpneas HamarHnumBaHms. Odpdoekt bapkrayseHa. MarHUTHbIN
ructepesunc. PeppomarHnTHble AoMeHbl. Kpuctannnyeckasi CTpyKTypa v U30TONMYECKUiA 300GoeEKT.
ONeKTPOHHbI BKNaa B TENNOEMKOCTb CBEPXNPOBOAHMUKA. [TornoweHme anekTpoMarHMTHOro
n3nyy4eHnsi. CnoHTaHHoOe 1 MHOYLUMPOBaHHOE n3nyyeHue. Jlasepsbl."

Tema 6. NoaroTtoBka K 3ayery.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

PaboTa c koHcnekTamm nekumii u c6op AONONHUTENBHOrO MaTepuana no NPONAEHHbIM TEMaM.
Tema 7. 3aver.

OTYeT , NPUMepPHbIe BOMPOCHI:

3aver.

Tema . UToroBasi hopma KOHTpOns

MpuMepHbIEe BONPOCHI K 3a4eTy:

7.1 KoHTponbHas pabota

KoHTponbHas paboTa BbINONHSETCS B KOHLE CEMECTpa Mo BCEM NPOAAEHHbIM MOLyNnsM ceMecTpa. B
KOHTPOsNbHOW paboTe coaepXxutcs Yetolpe 3agadn. KoHTponbHas pabota HanpaBneHa Ha NpoBepKy
YMEHWIA CTYOEHTOB NPUMEHSITb MOMyYEeHHbIE TEOPETUYECKNE 3HAHUSI B OTHOLIEHNM ONpeaeneHHoM
KOHKPETHOI 3a1ayun.

7.2 NoaroToBka KOHCMNEKTOB MO TEMaM Ha CaMOCTOATENbHOE n3yveHne

Mogaynb 1: A3byka kpuctannorpadmm (OCHOBHbIE NOEN, UCXOAHbIE MOTOXEHUS U ONPEaENeHUs ).
Kpuctannuyeckas CTpykTypa v ee onvcaHme, CUMMETPUS Kpuctanna, To4eyHble 1
NPOCTPAaHCTBEHHbIE rPyMMbl.

Moaynb 2: MpuyrHbl BO3HMKHOBEHWS. B3aumoaericteue amcnokaunii Mexay coboii u ¢ To4e4HbIMK
nedpektamn. ICTOYHMKIM aucnokaumia.

Moaynb 3 : Xpyrikoe paspyLweHue.
Mogaynb 4 :Oundpdpysunsa B TBepObIX TENax.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mogaynb 5 : CBoiicTBa TBEPAbIX TEN B CUMIbHBIX 3N1€KTPMYECKUX Nonsx. OdpdpekT Xonna. HactoTHas
3aBNCUMOCTb AN3NEKTPUYECKON NpoHuLaemocTn. duanektpnyeckue notepun. CerHeToanekTpuku.
KprBas HamarHunymeaHng. ekt bapkrayseHa. MarHuTHbI ructepesnc. deppoMarHmTHble
LoMeHbl. Kpuctannuyeckas cTpykTypa v n3oTonu4ecknii adogoekT. SNeKTPOHHbIN BKNag B
TENNOEMKOCTb CBEPXNPOBOAHUKA. MOrnoweHne anekTpoMarHMTHOro nany4yeHns. CnoHTaHHoe 1
NHOYUMPOBaHHOE nanyyeHune. Jlasepobl.

7.4 lNpumepHble 3Kk3aMeHaLOHHbIE BONPOCHI

1. MNpenMeT pr3nKn KOHAEHCUPOBAHHOrO COCTOSAHMSA. OCHOBHblE NOHATMA. KpaTkne ncropmnyeckme
CBeLEeHMs.

2. MpyHUMUNBLI CTPOEHNS KOHAEHCUPOBAHHbBIX CUCTEM, BANXHUIA 1 panbHUA nopaaok. CTpykTypa
Kpuctannos. AH13oTponusa Teepabix Ten. MoHo- nonukpucTannanyeckue Teepable Tena.

3. MexartomHoe B3anmoneincTaune. Knaccudmkaums tsepapix TeN Mo TUNam CBA3W. Heprus CBs3su.
MonekynsipHble, MOHHbIE, KOBANIEHTHbIE, METANNINYECKME KPUCTaNbl.

4. NedpekTbl B TBEpAbIX Tenax. Knaccugomkaums nedpektos rno reoMeTpnuyeckomy npusHaky.
ToyeuHble nedekTbl. DHeprus 0bpasoBaHus N ongdy3nsa ToyeyHbIx nedekToB. PaBHoBecHas
KOHLIeHTpauus To4eYHbIX 0edoekToB. [TpnynHbl BOBHUKHOBEHMUSI.

5. HedoekTbl B TBEpAbIX Tenax. Knaccudpukaumns nedpektos no reoMeTpnyeckomy npusHaky.
NuHeinHble pedoekTbl. Oucnokaumn. KoHTyp 1 BekTop Broprepca. Hanpsixenusi, Heobxoanmble ons
obpasoBaHus gucnokaumii B COBEpPLIEHHOM KpucTanne. [suxeHne gucnokaumin. HanpsxeHuns,
CBSI3aHHbIE C AMCNoKaunsMn. QHeprus aucnokaumin. Bsanmonenctene gucnokaumii Mexay coboin v
C ToYe4YHbIMKN gedpekTamu. VICToYHKM ancnokaumi.

6. HedekTbl B TBEPObIX TENax. Knaccudpukaums negpekToB no reoMetTpmuyeckomMy npusHaky.
LByMepHble nedekTbl. TpexmepHble aedoekTbl. [1pouecchl ynopsao4eHns B TBepOblX Tenax.

7. MexaHuyeckune cBocTBa TBepablx Ten. HanpsxeHHoe n 4edpopMMpOBaHHOE COCTOSIHME TBEPAbIX
Ten. Ynpyroctb. 3akoH ['yka ang n3oTponHbiX U aHNU30TPOMHbIX TBEPAbIX TEN. TEH30pbl HANPSAXEHWN
n nedpopmaumia, 06006wWweHHbIn 3akoH Nyka. Mnactuyeckne cBONCTBA KPUCTANINYECKMX TBEPAbIX TEN.
Xpynkoe paspylueHue.

8. KonebaHus atoMoB kKpuctannunyeckoi pewetkn. OoHoMepHble konebaHns 04HOPOLHOW CTPYHbI.
Ynpyrve BonHbl B MOHOKpUCTannax.

9. KonebaHusi aToMoB Kpuctannnyeckoi pewetkn. KonebaHns 0oHOATOMHON NUHEHOW LIENOYKW.
KonebaHus onHoMepHoii pelweTku ¢ 6a3ncomM. KonebaHms aToOMOB TPEXMEPHOI PeLLETKM.

10. TennoBble CBONCTBA TBEPAbIX TEN. TENNOEMKOCTb TBepAbIX Ten. 3akoH [ionoHra-Mtn. Teopus
TennoemMkocTn AinHwTerHa. Teopus Tennoemkoctn ebas.

11. Tennosble cBONCTBA TBEPAbIX TeN. TennoemkocTb MeTannos. PacnpeneneHne depmu-Lnpaka.
Bknag cBob60AHbIX 31EKTPOHOB B TEMNIOEMKOCTb TBEPObIX TEN.

12. Tennosble cBOMCTBA TBEPObIX TEN. TENnoBOe pacwmpeHne TBepabix Ten.

13. Tennosble cBoncTBa TBEPObIX TEN. TennonpoBoAHOCTb TBepAbIX TeN. TennonpoBoAHOCTb,
obycnoBneHHas aTOMHbIMK KonebaHnsMu.

14. Tennosble CBONCTBA TBEPAbIX TEN. TennonpoBoaHOCTb MeTannos. PacnpeneneHve
®epmu-Anpaka. Bknag cBo60LHBIX 9NEKTPOHOB B TEMNONPOBOAHOCTb TBEPAbIX TEN.

15. dngodpy3uns B TBEPObIX TENAX.

16. OcHoBbl 30HHOW Teopun. Knaccudmkaums TBepabix TeN No BeM4nHe SNeKTPOornpoBOLHOCTU.
YpasHeHue WpenmnHrepa ansg tBepnoro tena. OoHO3NEKTPOHHOE Npubnuxexune. PyHkumns bnoxa.
CsowicTBa BOMTHOBOIrO BEKTOpPA 3NeKTpoHa B kpuctanne. 3oHbl bpronnnaHa. [NoBepxHOCTb Depmu.
17. OcHoBbI 30HHOW Teopun. Monenb cBo6OAHbIX 3NEKTPOHOB. MpnbnnxeHne CUNbHON CBS3N.
MpubnuxeHune cnaboii cesan (Mooenb KpoHura-MeHHW). QHepreTnyeckmin CnekTp aneKTPOHOB B
Kpucrtanne.

18. OcHOBbI 30HHOW Teopun. [BMXeHne SNeKTPOHOB B NEpMoaN4eckoM none Kpuctanna nog,
NEeNCTBNEM BHELWHero nons. ddeKTnBHas Macca anekTpoHa.

19. OCHOBbI 30HHOW Teopun. 3anonHeHne 30H anekTpoHamu. MeTtannbl, AMINEKTPUKHN,
NoNynpOBOAHUKUN. DHEPreTnieckme ypoBHU NPUMECHbIX aTOMOB B KpUcTanne.

20. SﬂeKTpI/I‘-IeCKVIe CcBOWCTBa TBEPObIX TEN. SﬂeKTpOI'IDOBO,EI,HOCTb meTtannos. Knaccuyeckas Teopus
npoBOoAMMOCTN METAJINOB. KeBaHTOBas Teopusa nposoANMOCTMN METANOB.

PernctpaunoHHbIn HoMep 3AEK
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21. dnekTpuyeckme ceorictea TBepAbIX Ten. [NpoBOANMOCTb COBCTBEHHbIX 1 MPUMECHbIX
nonynpoBOAHNKOB. Mpupoaa HocuTenei Toka B NoAynpPOBOAHUKAX U UX MOLABUXHOCTb. YPOBEHb
depmu B COOCTBEHHBIX U MPUMECHBIX NONYNPOBOAHMKAX.

22. OnekTpuyeckune cBOCTBa TBEPAbIX TEM. DNEKTPONPOBOAHOCTb ANaNeKTPuKoB. CBocTBa
TBEPAbIX TEN B CUNbHbIX 3N1IEKTPUYECKMX Nonsx. dgodpekT Xonna.

23. CeoiicTBa ananekTpukos. Monsipusaums ananekTpukoB. OCHOBHblE XapakTepUCTHKM.
AnekTpoHHas ynpyras nonsipudaums. loHHas ynpyras nonspusaums. JunonbHas ynpyras
nonspusauus.

24. CeoiictBa amanekTpukoB. OcobeHHOCTN TennoBow nonspuaaumun. loHHas Tennosas
nonsipnsauns. INeKTpoHHas Tennoeas nonsapusaumns. unonbHas Tennosas nonspusaums.

25. CeoricTBa ananekTprkos. CBA3b MEXAY ON3NEKTPUYECKOW MPOHULAEMOCTbIO U
nonapun3yemMocTbio. HYacToTHas 3aBMCMMOCTb AMANEKTPUYECKOW NpoHMLaemMocTu. Jnanektpuyeckme
notepun. CerHeToanekTpuku.

26. MarHuTHbIe CBOMCTBA TBEPAbIX TEN. MAarHUTHbIE CBONCTBA aTOMOB. Knaccudukaums MmarHeTnkos.
MarHuTHoe none B MarHeTukax. lNMpupona onamarHetmama. lNpupona napamarHetuama.
IunamarHetvam 1 napamarHeTn3m Teepabix Ten.

27. MarHuTHble cBonCTBa TBEPAbIX Ten. PeppomarHeTnam. Kpmas HamarHn4mBaHms. ekt
bapkrayseHa. MarHutHbIh ructepeaunc. MonekynspHoe none Belicca. BnusaHue temnepatypbl Ha
MarHuTHble cBolicTBa dheppomarHeTukos. OnbiT LopdpmaHa. ObMeHHOe B3anMOLENCTBIE U €ro
PONb B BO3HUKHOBEHUN (heppomarHeTmama. CrnMHOBbIE BOJHbI.

28. MarHuTHble cBoMcTBa TBEPAbIX TEN. AHTUCDEPPOMArHET3M 1 CDEPPUMATHETA3M.
deppoMarHMTHbIE OOMEHbI.

29. CeepxnpoBoanMocTb. Hynesoe conpoTmeneHue. Temnepartypa CBepxnpoBoasILEro Nnepexona.
MpoeanbHbih anamarHetusm. Kputuyeckoe marHnutHoe none. Kpuctannuyeckas CTpyktypa u
N30TOMMYECKNN 3QPXEKT.

30. CBepxnpoBOANMOCTb. DNEKTPOHHbIV BKNaL B TENIOEMKOCTb CBEPXNPOBOAHMKA. [lornoweHne
3NEeKTPOMarHMUTHOro nanyyeHunst. KeaHToBaHne MarHMTHOro notoka. SdgodpekTbl [xxosedcoHa.

31. CeepxnpoBoanMOCTb. BbicokoTeMnepaTypHas CBepxnpoBOANMOCTb.
32. CeepxnpoBoanMocTb. Teopus ceepxnposognmocty d. n . JIoHOOHOB.

33. CeepxnpooanmMocTb. Teopus MH3bypra-Nlanpay. MNputaxeHne Mexay anekTpoHamu.
Kyneposckue napbl. Teopus bapauHa-Kynepa-LWpuddgoepa.

34. OnTnyeckme cBorcTBa TBEpPAbIX TeN. Buabl B3anMoagenctsmsa ceeta ¢ TBEPAbIM TENOM.
OnTuyeckne koHcTaHThl. [ornoweHne ceeta kpuctannamm. PekoMbrHauMOHHOE U3NyYyeHne B
nonynpoBOOHUKAX.

7.1. OcHOoBHas nuTteparypa:

. AHcenbm A./. "OcHoBbl cTaTUCTUYECKON COU3NKK 1 TepMmoanHammnkn”. M., 1973.
. Apuumosuy J1.A. "Ynpasnsemble TepmosiaepHblie peakumn”. M., 1963.

. Apuumosuy J1.A. "HTO Kaxablil 4enoBek OONXeH 3HaTb o0 nnasme". M., 1976.
. Xupudpanbko J1. "Ctatuctuyeckas comsuka tsepgoro tena”. M., 1975.

. 3anmaH Ix. "MpuHuunnbl Teopum TBepaoro Tena”. M., 1974.

. Nodpcpe A.®. "duaunka nonynposoaHukos". M., 1962.

. Kuttenb Y. "BeeneHue B on3unky tBepnoro tena". M., 1974.

. Nangay 1.4., Nuopwuy E.M. "Cratuctnyeckas gousuka”. M., 1964.

9. Nlenoben b. "Mazepsbl". M., 1964.

10. Cnutuep J1. "®dursnka NONHOCTbIO MOHM3NPOBaHHOro rasa”. M., 1965.

11. Wanumosa K.B. "®uswnka nonynposogHmnkos". M., 1971.
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7.2. JlononHuTenbHasa nuteparypa:
1. Cupckunii M.C. "OnekTpoHHas Teopus Bewectea". M., 1980.
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. Enndparos .. "dusunka teepgoro tena". M., 1977.

. KonaHos M.W., UykepHuk B.M. "MMpupona marHetnama". brnbn. "KeaHt", Bbin. 26, M., 1983.
. Apummosuy J1.A. "OnemeHTapHas puauka nnasmol”. M., 1963.

. Kpecun B.3. "CBepxnpoBoanMoCTb 1 cBepxTekyyectb". M., 1963.

. 9nenbmaH B.C. "B6nnan abcontotHoro Hyns" bubn. "KeaHt", Bbin. 16, M., 1982.

. OkonotnH B. "CBepx3agaya ons ceepxnposogHunkos”. M., 1983.

. MunaHTbes B.[1., Temko C.B. "®un3uka nnasmbl". KH. [1ns BHeknaccHoro 4ytenus. M., 1983.
9. Opaesckuin B.H. "lNMna3ma Ha 3emne n B kocmoce". Knes, 1980.

10. Karanos M.W. "Tpupona conpoTtusneHns metannos". M., 1982.

11. MokwwuH A.B., lOnbmeTtbes P.M. "Mukpockonuyeckas amHammuka npocTtbix Xuagkocten", KasaHb:
LIeHTp MHHOBAUWOHHbIX TexHonorun, 2006r.- 152c.
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7.3. UHTepHeT-pecypcChbl:

Pasnen y4ebHo- MeToaMYECKME MaTepuanbl KadoeopB BblHUCIUTENbHOM donanku n MO -
http://kpfu.ru/docs/F279029957/book FFT02.pdf

Pasnen yuebHo- MeToagmyeckme Mmatepuanbl kajpenps BblYMCANTENbHON ounankn n MOIT -
http://kpfu.ru/docs/F1735838008/book_FTTO1.pdf

Pasnen y4ebHo- MeToaMYECKME MaTepuanbl KadoeopB BblHUCAUTENbHOM donanku n MO -
http://kpfu.ru/docs/F452296309/M3_12.pdf

Pasnen y4ebHo- MeToamyeckme Mmatepuanbl Kajpenps BblYMCANTENbHON ounankn n MOIT -
http://kpfu.ru/docs/F1186022571/M1_12.pdf

Pasnen y4ebHo- MeToaMYeCckue maTepuansl KagoeopB BblHUCIUTENbHOM donanku n MO -
http://kpfu.ru/docs/F374081879/M2_12.pdf

Pasnen y4ebHo- MeToamyeckme Matepuanbsl Kajpenps BblYMCANTENbHON ounankn n MOIT -
http://kpfu.ru/main_page?p_sub=8515

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAcHO YTBEPXOAEHHOMY
y4ye6HOMY nnaHy

OcBoeHne ancumnavHbl "MpobneMbl COBPEMEHHON OU3NKMN KOHAEHCUPOBAHHOIO COCTOSHMS"
npennonaraeT NCMNONb30BaHNE CNeLyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXE MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerichl
noakntouerms: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoueBbiM
3NEMEHTOM yNpaBNieHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CNYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

YyebHo-MeToaMYecKas nutepatypa ons AaHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHn", [OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem 06s13aTeNnbHOro cobniofAeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynsaet
LWWMPOKWI 3aKOHHBIV [OCTYN K HeobXxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm ®IFOC BINO n yyebHbiM nnaHom no
HanpaeneHnto 050200.62 "dun3nko-matemaTnieckoe obpasoBaHune” n NpocouIo Noarotoskn dnsnka
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