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TIporpavma cocrapiicHa B cooTeeTcTBHM ¢ (DEEpaibHBIM TOCYJAPCTBEHHBIM  0Gpa3OBATETRHBIM
cranmaproM 1o Hanpaeienmio 44.03.05 — [lenarorucckoe obpazosanue (¢ JIBYMA MpogmIsME
nosirotoeky. [Ipoduas nosrotosku — MH3NKa, MaTeMaTHKa), YTBCPHKIEHHbIM NpuKa3oM Munncrepersa
obpasoBanusa u mnayku Poccwiickoit Mepepaumn ot 9 despant 2016 T. Ne91, y4eOHbIM TIJIaHOM
noarorosky Gakanaspa no nanpanicHuio 44.03.05 ~Tlenaroriveckoe ofpasosanye (¢ AByMa NpOQUIAMA
noxroroeks. [Ipoduis NoaroToBkH — MH3NKA, MATEMATHKA), YTBEPKICHHBIM Y YEILIM COBETOM OI'BOY
BO «COT'Y» (npotokosn Ne 9 or 30 anpens 2020 r.).

Cocrasurenb: Kecaer B.M.
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Ono6pena cOBECTOM (H3MKO-TEXIHYECKOTO (aKyIpTeTa
(upotoxon Ne 6 ot «27» mrons 2020r.)

[Ipencenareiis copeTa daxyl-TeTa ' M.B. Tpaypu
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BI/I,EL JAOKYMeHTa: TTonoxxenue o AeATe/IbHOCTH

IonoxxeHue o pazpaborke v peanuzanuu OIIOI COT'Y

1. CTpyKTypa ¥ 0011ast TPy/J0EMKOCTD JUCI{UTITHHBI

OO01mast TPyA0eMKOCTb AUCHUTIIMHBI COCTaBIsIeT 5 3aueTHble equHUIBI (180 vaca).
dopma NpoMeKyTOUHOM aTTecTalliy — 5K3aMeH

Ounas (hopma obyueHus
Kypc 3 4
Cemectp 6 7
Jlektn 30
[IpakTryeckue 3aHATUSA 30
JlabopaTopHbIe pabOoTEI 36
WToro ayAUTOpHBIX 3aHATUN 60 36
CamocrositenbHasi paboTa 30 36
dopma KOHTPOJIS 3K3aMeH 3aYéT
KonTtposb 18
OO0111ee KOJIMYECTBO YacOB 180

2. Ilesin ocBOEeHMA AUCLUIIUHBI

Lems kypca. «®Pu3rKa KOHAEHCUPOBAHHOTO COCTOSHUS: (DM3UKA TBEPJOrO Tela» COCTOUT B
CUCTEMaTHUYECKOM H3/IOKEHUM CIIOCOOOB UM MeTOJ0B TIPUMEHEHHsI OCHOBHBIX TIPUHLIATIOB
K/IaCCUYeCKOH ¥ KBAHTOBOUW TEOPHH K MICC/Ie/JOBAHHIO CBOMCTB KPUCTA/I/TMUECKUX TBEP/BIX TEJI.

Kypc nipeHa3HaueH /i1t 00yueHusi CIIelMaIuCcToB, KOTOpble OyAyT B CBOeH moc/eytolei
pabote MO0 HeNOCpPeJCTBEHHO 3aHUMATbCSl SKCIIEPUMEHTA/TbHOM /1esITe/IbHOCTBI0,  JTOO
WCII0/Tb30BaTh [IJaHHBIE Ppa3/IMYHBIX 3KCIIEPUMEHTOB. [Ijig 3TOro HeoOXOAWMBI 3HAHUS 00
yCTPOWCTBe U TMpUHLMIE paboTbl COBPEMEHHBIX JKCIIEPUMEHTA/IbHBIX YCTaHOBOK U
WU3MEpUTE/IbHBIX TPUOOPOB, TEXHOJIOTHAX W3MEPeHWN pa3/IMYHbIX (PU3NYEeCKUX BEJTUUUH,
TEXHOJIOTHSIX TIPOBEPKM W 00pabOTKM SKCIepUMeHTalbHbIX JaHHBIX. [IjIi OpueHTalud B
OKpYJKalolllel /IesiTeTbHOCTH W il TIOAJIeP>XKaHUsI KOHTAKTOB C JIKCIIEPUMEHTAaTOpaMM KypC
HE0OXO0/IUM TaKKe W OYYIIIMM TeOpeTHKaM.

3. Mecto aucuuiuiuebl B ctpyKrype OITIOII: ba3oBasi yacts. 51.B.06.03

[anHasi yueOHasi JUCLMIUIMHA BKIOYeHa B paszgen bB1.B.06.02. O6menpodeccruoHa bHbINR
OCHOBHOM ob6pa3oBatenbHOM TiporpamMMmbl 03.03.02 ®usmka. OcBavBaetcsi Ha 3-4 Kypce, 2-1
ceMecTp.

OucuurnuHa "®usnka TBepAoro Tena" oTHOcuTcs K pasgeny "Kypcel kadenpbr”
npodeCCUOHABPHOTO 1WK/a. [I/Is1 M3ydeHWs JUCLUTUIMHBI HeoOXOJWUMbl 3HAHUS W yMEHUS,
TI0JTyYeHHbIe CTYZileHTaMU B pe3yJibTaTe 0CBOeHHs AUCLIUIIMH 0011elt Gpusnku, Hpu3ruKy TBepAoro
TeJia ¥ MOJIyTIPOBOHUKOB.

«®Pu3MKa KOHJEHCUPOBAaHHOTO COCTOSIHMS:: (U3MKa TBEPJOr0 Tela» COCTOWUT B
CHCTEMATUYeCKOM U3JIOKEHHUW CIIOCOO0OB W MeTO/[0OB TMPUMEHEHWS] OCHOBHBIX TIPUHIIATIOB
K/IaCCMUeCKOM M KBaHTOBOW TEOPUM K MCC/IeZIOBAHHIO CBOMCTB KPUCTA/UTUUECKHX TBEP/BIX TeJl.
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4. TpeboBaHusA K pe3yIbTaTaM OCBOEHHSA JYCLUTLIHHBI
Kowmmnetennnu obyyatormerocsi, opMupyemMble B pe3y/ibTaTe OCBOEHUS JUCLIUTITAHBIL.
B pe3ynbraTe W3yueHMs JUCLIMIUIMHBI OOyuaroliuicsi [Jo/DKeH 00/1afaTh CliefyoyUMu
KOMITeTeHIUsIMU (pe3yJ/IbTaTaMHi 0CBOeHHs1 00pa3oBaTeIbHOW NPOrpaMMbl):

num

eTo/10B (hU3MUeCKHUX UCC/IeJOBaHUM

Koab1 -
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KOMIIeTeHI[U!
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buU3MKY [17151 0CBOeHUSsI MPOPUIBbHBIX (GHU3UUECKUX JUCLUTUIMH
K-3 TOTOBHOCTBIO IIPUMEHSITh Ha MPaKTUKe NMPo(eCcCUOHa/IbHble 3HaHUSI TEOPUU

B3auMOoCBsI3b T/IaHUPYEMBIX pe3yJ/IbTaTOB 00yuYeHHUsl TI0 AUCLUIUIMHE C (HOPMHUDPYEeMbIMU
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I[Tpu npoBefeHrN yueOHBIX 3aHATHI 0OecrieurBaeTCs pa3BUTHe Y 00YYaroIMXCsl HaBBIKOB
KOMaH/IHOW PaboThI, MEXX/TMUHOCTHONM KOMMYHHUKAIIUH, TIPUHSATHS PeLleHHH, TMJepCKUX KauecTB
(Bx/THOUasi TIpU HEOOXOJUMOCTH TIPOBe/leHe WHTEePAKTUBHBIX JIEKIUH, TPYITIOBBIX AWCKYCCHH,
pO/IeBbIX WIrp, TPEHWHIOB, aHaiU3 CUTyaluid M UMHTALMOHHBIX Mojesel, IperojaBaHue
JUCLMIUIMH (Mofy/eil) B (opMe KypCOB, COCTaB/IeHHbIX Ha OCHOBe pe3y/bTaTOB Hay4HBIX
WCC/IeIoOBaHUA, B TOM YMC/ie C YU4eTOM perdoHajbHbIX 0COOeHHOCTel U MpodecCHOHATbHOM
JlesTe/IbHOCTY BBIITYCKHUKOB U 1OTpeOHOCTel paboTonaresneit).



[BBenuTte TekcT]

5. Coiep>kaHue U y4eOHO-MeToJuUeCKas KapTa JUCIUILIHHBI

Home
p HanmeHoBaHue TemMm (Bonp?con), N CamocTosTebHas padora JTutepa
Hepen H3y4daeMbIX 10 JAaHHOH CTy/ieHTOB ®opMbI KOHTPOJIS Typa
u AHCIYTLTHEE a np Copeprkanue Yacsl
1-2 Turbl CBS3ei B KpUCTa/Iax 4 4 | Bogopo/Hasi CBSI3b 4 YCTHBIH 011poc, [1], [2],
coo0b1eHus 1o [3], [4],
BOTIPOCaM TeMBI, [5], [6]
3-4 MexaHuueckue (yrpyrie) CBOMCTBA KPUCTAIIOB 4 4 YcTHBIM onpoc, [1], [2],
JOKJ1aJl, KOHCIIeKT, [3], [4],
[5], [6]
5-6 TeryioBble  KOe0AaHUST aTOMOB — KPUCTA/TAUECKOU 2 2 KBaHTOBBIN XapakTep HOPMabHBIX | 6 YcTHbIM onipoc, [1], [2],
pelieTku Koe0aHui. ®OHOHBI. DHEPTUs JOK/aJ,, KOHCIIeKT, [31, [4],
pelleTKY, Teopusi JNHILTeIHA U [5], [6]
[Hebast. KoHLleHTpaLyisi ¥ CpeiHUNA
HMITY/IbC (POHOHOB.
7-8 ONeKTPONPOBOAHOCTEL TBEPBIX TeJ 4 4 OeKTPOnpOBOAHOCTD 6 YcTHBIl 0npoc, [1], [2],
HEBBIPOXK/IEHHOT'O u KOHCTIeKT, JJ0K/a/, [3], [4],
BBIPOXK/IEHHOT O rasa. [5], [6]
TemneparypHas 3aBUCUMOCTb
371eKTPONIPOBOAHOCTH
9-10 | CBepXmpOBOAUMOCTh 4 4 | Teopusi CBePXIPOBOIUMOCTHU 4 YcTHBIH ompoc, [1], [2],
(Teopus BKIII) KOHCIIEKT, J0K/IaJ, [3], [4],
[5], [6]
11-12 | Judpakiysi B KpUcTaaiax 2 2 YcrHbI onpoc, [1], [2],
KOHCIIeKT, JOKJ/IaJ, [3], [4],
[5], [6]
13-14 | OcHOBBI 30HHOM TEOPUU TBEPABIX TeN 4 4 BosiHOBOE ypaBHeHUE A1 6 YcTHBIN 0Ompoc, [11, 2],
3J/IEKTPOHA B IEPHUOJNYECKOM I10JIe. KOHCIIEKT, TOK/Iaf, [3], [4],
@yukiusa bioxa. [5], [6]
15-16 | MarHuTHbBIe CBOHCTBA TBEP/BIX TeJl 2 2 YcTHBIR ompoc, [11, [2],
KOHCIIeKT, JOKJ/Ia/, [31, [4],
[5], [6]
17-18 | CTpyKTypHbIe HECOBEpPILIEHCTBA B KpHUCTa/LIax 4 4 Jlunetinbie nedekthbl. [ToHsTHE 4
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Juciokauuu. JIBrkeHve
nucnokaiuii. Bektop broprepca.
JBymepHbie fiedeKThI.

UTOoro 30 30 30
Cojep)xaHue J1a00paTOPHBIX padoT
No Ha3sBanue paboThI O0BeM yacoB Ob6opyaoBanue | JlutepaTypa
pa6o AyputopHble CamocTosTebHbIe
TBI paboThl paboThl

1 N3yuenue 6 6 Onektpuueckas | (1,7,11)
TeMIlepaTypHOH YCTaHOBKA C
3aBUCUMOCTH TePMOCTaTOM
JIA3N1eKTPUYeCKOn
TIPOHULIAEMOCTHU

2 Ornpenenenuve 6 6 YcraHoBKa c | (1,56,11)
Ko3(duimeHTa H3MepUTe/IbHON
BHYTPEHHEro TpeHHs B CXemMou
TBEpP/bIX TeIax

3 Ornpenenenue 6 6 MukpotBepgome | (1,2,8,11)
MUKPOTBEPAOCTH p [IMT-3
MaTrepuasoB

4 OripeziesieHue 6 8 YcTaHOBKa (1,2,9,11)
CKOpOCTM  3ByKa B Y3UC-JIOTN
Pa3UUHBIX
Marepuasnax

5 OripesiesieHye 6 4 YcTaHOBKa c | (1-3,9,11)
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Bup nokymenTa: ITosnokeHue 1o fiesiTe/IbHOCTH

Ionoxenue o paspabotke u peaausaipu OO COT'Y

Ko3(duimeHTa HU3MepUTe/IbHON
TeI/IONPOBOAHOCTH CXemMou
MeTaJlJIOB
6 Ornpenenenuve 6 6 ®deppotecTep (1,5,11)
MarHuTHOM
TPOHKUL[aeMOCTH
(heppoMarHeTHUKOB

36 36

IIpumeyanus:

— Bce Buzibl yue6HOM pabOTBI MOTYT IIPOBOJUTHCS AVMCTAHLIMOHHO HA OCHOBAHWH JIOKA/IbHBIX HOPMATHBHBIX aKTOB.

— B 1ieAx peanu3aiiydu UHAWBUAYATBHOTO MOX0/a K 00YUEeHHUIO CTY/IEHTOB, OCYIIECTBISIONUX YUeOHbIHM MPOoIiece 1Mo WHAWBUAYATHHON TPAeKTOPUY B paMKax
WH/IMBUIyaabHOTO pabouero 1iaHa, u3yueHue JaHHOW JUCLATUIMHBI MOXKET OCYILeCTBIISTECS Yepe3 UHAUBUYa/lbHble KOHCY/TbTALWK TIperiofaBaTe/isi OUHO, B YaChl
KOHCY/IbTaLI|H, TI0 3JIEKTPOHHOM TI0UTe, a TaKXKe C UCIOIb30BaHueM Webex, miaTdopmbl JUCTaHIIMOHHOTO 00yueHust Moodle, TuuHbBIi KaOMHET CTy/ieHTa Ha caiiTe
COTI'Y, npyrux snementos JIOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBare/ibHbIE TEXHOJTOTHA

TpaguUMOHHbIE JIEKIIMM W NpaKTHyeckue (ceMUHApPCKue) 3aHATHA B (opme C
WCTI0/Ib30BaHHUEM COBPEeMEeHHbIX MHTePAKTUBHBIX TEXHOJIOTUH.

JleKius-Auanor — co/iep)kaHue Io/aeTcsl uepe3 CepUI0 BOMPOCOB, HA KOTOPbIE CTY[EHT
JI0/DKEH OTBeuaTh HEeroCpe/ICTBEHHO B X0/ie JIeKL[UU.

OnJ1aiiH-cCeMHHApP — Pa3HOBUAHOCTEL BeO-KOH(epeHI[1H, TIPOBejeHre OHJIaiH-BCTPed WIN
npe3eHTalii uepe3 VIHTepHeT B peXWMe peajbHOrO BpeMeHU. Kakblii K3 y4yaCTHUKOB
HaxOAUTCS Y CBOEr0 KOMIIbIOTepa (CpeACcTBa CBsi3W), a CBSI3b MEXJy HUMU MOJJep>KUBAeTCs
yepe3 VIHTepHeT MOCPEe/CTBOM 3arpy’kaeMoro MpH/I0’KeHHs], yCTaHOBJEHHOTO Ha KOMIIbIOTepe
Ka)K/I0oro yuyactHuka (Zoom, Meet, Skype u 1ip.)

Bujeokondepenusa — ceaHc BHjeokoHbepeHicBsisu (BKC) — 3To TexHonorus
WHTEePaKTUBHOTO B3aUMOZENCTBUS IBYX U 0oJiee yuacTHUKOB 00pa30BaTe/IbHOTO TIporiecca st
obmeHa nH(poOpMalyeli B pealbHOM PeXXUMe BpEMEHH.

Bupeo-neknus — CHATasi Ha Kamepy COKpallleHHasi JIeKLs1, A0no/iHeHHas (oTorpadusMu
Y CXeMaMH, WITIOCTPUPYIOLLjasi 10/laBaeMblii B JIEKL[UM MaTepHraJl.

TexHo/IOTUsSL 3/IEKTPOHHOr0 00ydeHHs (peanu3yeTcss TIPU TIOMOIIM 3JeKTPOHHOU
obpa3zoBarenpHOM cpegpl COI'Y mpu ucnonb3oBaHuu pecypcoB OBC, mpu mnpoBeseHUH
aBTOMAaTH3UPOBAHHOIO TECTUPOBAHUS U T. [1.).

7. YueOHO-MeTOAMUECKOe 00ecrieueHrne CaMOCTOATe/TbHON PaboThI

CamocTrosTebHasi paboTa 00ydaronmMxcs sIB/SETCS OJHUM U3 BUJOB yueOHBIX 3aHSTHH.
CamocrosiTenbHasi paboTa MPOBOAUTCS C L[eJIbIO:

— CHUCTeMAaTH3al[uM U 3aKpeIIeH!s] TIOyYeHHBIX TeOPEeTUYeCKUX 3HAHWUN M TIPAKTUUYeCKUX
yMeHUH CTYy/IeHTOB;

— yryiy0O/ieHHs1 U pacITUPeHUs] TEOPETUUECKUX 3HAHHM;

— (QopmupoBaHUs yMeHHI WCIIO/b30BaTb HODMATHUBHYIO, TPABOBYIO, CIIPaBOUHYHO
JIOKYMEHTAI[UIO U CTIeIaIbHYI0 JTUTEPaTypy;

- (opMHpOBaHUs CAMOCTOSITEJIBHOCTH MBIILJIeHHsI, CTIOCOOHOCTeM K CaMOpa3BUTHIO,
CaMOCOBEepILIEHCTBOBAHHUIO Y CAMOpeasT3aLiui;

— Pa3BUTHS UCCTIe/JOBATeTbCKUX YMEHUH.

K BupaM camocTosiTe/IbHOM pabOThI TIpU W3YUYEHWUH [JAHHOW JUCLIMTUIMHBI ~OTHOCHMTCS:
HarucaHue JI0K/Ia/ioB, pehepaToB, 3cce, MOArOTOBKA Tpe3eHTal|ii, CAMOCTOSITe/TbHOe U3ydyeHre
JIMTEpPATypbl TI0 TeMe W COCTaBJeHHWEe 10 Hel KOHCIIEKTOB, paboTa CO CIIPABOYHBIMH
MaTepHuasiaMy (TepMUHOJIOTHUeCKUMH ¥ UHBIMU CJIOBApSIMH, SHLUK/IOTIeAUSIMU) U T.J.

Tembl ¥ pOPMBI BHEAyTUTOPHOM CAMOCTOSITE/TbHOM pabOThI, ee TPYZAOEMKOCThb COJepKaTCs
B pa3zerie 5, Tabs. 5.1.

Metoanueckrie peKOMeH/IAl[|H 10 JUCLIATUIMHE TIPUJIaratoTCsl.

MeTtouueckue peKOMeH/AL|H 10 Hanm1CcaHno pedepaToB (JOK/Ia/I0B)

Pedepar ([j0k/1a1)— mUcbMeHHasi paboTa, cozieprKaiiiasi KpaTKoe U3/I0KeHHe aKTyaTbHOU
Hay4HOU MPo0JieMbl ¥ ee COBPEMEHHOU TPAaKTOBKM Ha OCHOBE TOC/IeJHUX HayYHBIX W3bICKaHWN
no stod Teme. OH sBnseTCS [eHCTBEHHOW (OPMOM CAMOCTOSITEJILHOIO HWCC/Ie[0BaHUs
aKTyalbHbIX HCTOPUUECKMX TMpo0sieM Ha OCHOBe H3yueHHs COOTBETCTBYIOLMX pa3/iesioB
yueOHBIX TIOCOOMIH, CIieranbHOW MOHOTpaUuecKoOl UTepaTyphl, a TaK)Ke HAyUHBIX CTaTew,
OTpayKaroIlMX TOC/IeIHUI UCCIej0BaTebCKUM OTBbIT B 00/1aCTH U3y4yaeMoro Bompoca. PedepaT
roMoraeT BbIpaboTaTh HaBbIKUA U MPUEMbl CAMOCTOSITEIbHOTO HAayYHOI'0 TOMCKA, FPaMOTHOTO U
JIOTUUECKOTO H3JI0)KEeHUsI MaTepuasa, CIoCOOCTBYeT TMPHUOOILEHUI0 CTY/IeHTOB K HayuHO-
VICC/Ie[|0BATe/IbCKOM 1eATeNTbHOCTH.

[TocnepoBatebHOCTb PabOTHI:
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1. Bribop Tembl uccienoBanus. Tema pedepaTa BbIOMPAeTCs CTYIEHTOM Ha OCHOBE
ero HayyHOro uHTepeca. Tak)Ke MOMOIIb B BEIOOpE TeMbI MOYKET OKa3aTh MPero/iaBaTeb.
2. [InanvpoBaHve wucciefoBaHusd. BkitouaeT cocTaB/ieHMe IlaHa pedepata U

KaJleHJJapHOro TJlaHa Hay4yHOro ucciiefioBaHus. KaneHJapHbIi TiaH MCCIej0BaHMsl BKJIHOYAeT
C/lefiytoie  3jieMeHThI:  BbIOOpD U ¢dopMmysupoBaHue TipobieMbl, pa3paboTka TulaHa
WCC/IeIOBaHUs M TIpeJiBapyUTe/IbHOrO TylaHa pedepara; cOop U U3ydyeHre UCXOZHOTO MaTepHara,
TIOUCK JIUTepaTyphbl; aHamu3 CcoOpaHHOrO MaTepuasna, TeopeTHuecKasi pa3paboTka Tpobsemsr;
coo0r11ieHre 0 Tpe/iBapUTe/IbHBIX pe3ysbTaTax UCC/e/J0BaHUsl; OKOHUYaTe/IbHbIM BapuaHT paboThbi;
obcyxaenue pedepara (Ha ceMUHape U T. I1.).

[Tnan pecdepara xapakrepusyeT ero cojepkaHvde U CTpyKTypy. OH [Io/KeH BK/IOuaTh B
cebsi: BBesieHWe, T/le OOOCHOBBIBAETCSl AKTYa/lbHOCTh IMPOOJIEMBI, CTaBATCS Liefb W 3a/aud
WCC/IeIOBaHNsI; OCHOBHAasi 4YacTb, B KOTODOW pacKpbIBaeTcsl cofiep>kaHue TpobsieMbr;
3aK/TIroueHue, re 0000I1ar0TCst BBIBOABI 10 TeMe U JAF0TCS TIPAaKTUUYeCKe PeKOMeH/ allvu.

3. [Touck ¥ wW3ydeHue JjMTepaTypbl. s BBIsBIEHUs HeOOXOAWMOW JIUTepaTyphI
ciefiyeT oOpaTUThCS B OMO/MOTEKY WK K nperiofiaBartestto. [logobpaHHyto UTepaTypy ciiefyer
3atukcupoBaTh corinacHo 'OCT no 6ubmorpadguueckoMy OMMCAHUIO TIPOU3BE/IEHHUM IeYaTH.

st pa3paboTku pedepara AOCTATOUHO U3yUeHHUs1 4-5 BaKHEUIIIUX CcTaTel 10 n30paHHOM
npobsieme. IIpy wu3ydyeHHWH fUTepaTypbl HeOOXOAMMO BBIOMpaTh MarTepuana, He TOJBKO
Mo TBep a0l MO3ULIMI0 aBTOpa pedepata, HO U MaTepuaJl /i/is TI0JIEMUKH.

4.06pabotka marepuana. IIpm 00paboTke MOMyYeHHOTO MaTepuana aBTOP [I0/DKEH:
CHCTeMaTU3UPOBaTh €ro T0 pa3zesiaM; BbIABUHYTh M 0OOCHOBATh CBOW THIIOTE3bI; OTIPEeTUTh
CBOIO TIO3UILIUIO, TOUKY 3PEHHMS 110 pacCMaTprUBaeMoi Tpob/ieMe; yTOUHUTh 00beM M COZlepyKaHKe
TIOHSITUN, KOTOPBIMH TIPUXOJUTCS OIEepUpOBaTh TpU pa3paboTke TeMbl; CHOPMYIUPOBATH
oripefie/ieHMs W OCHOBHbIe  BbIBO/bl, XapaKTepU3yHOIMe pe3y/bTaTbl HCC/Ie[0BaHMUS;
OKOHYaTe/IbHO YTOUHUThL CTPYKTYpY pedepara.

5. Odopmnenuve pedepata. I[Ipu odopmnenurn pedepaTa  peKOMeHyeTCs
NIpU/iep>KUBAThCS CieAyronmx npaBuia: CrefyeT muUcaTh JMIIL TO, YeM aBTOP XOUeT BbIPa3UTh
CYIIHOCTh TPO0JieMbl, ee JOTHKY; [Tucate CTpOro mociefoBaTeNbHO, JIOTUUHO, /10Ka3aTebHO
(o cxeme: Te3uc — 060CcHOBaHUWe — BbIBOJ); I1ucaTh sipko, 00pa3Ho, )KUBO, He TOJILKO BCKPbIBasi
UCTUHY, HO W OTpakasi CBOIO TIO3ULIMIO, TIpOMaraHfupys IojiyueHHble pe3ysbTaThbl; [lucaTh
OCMBIC/IEHHO, COOJfoZlasi TIpaBW/a TpaMMaTWKH, He 370ynoTpebssisi HayKooOpa3HbIMU
BbIpa)KEHUSIMHU.

PedepaT BBINOJHSIETCS B COOTBETCTBUM C TPeOOBaHUSIMM CTaHAApTOB, pa3paboTaHHBIX
Ul AQHHOTO BHJA [AOKyMeHTOB. PaboTa [o/bkHa ObITh BBITIOJIHEHA Ha Oesoii Oymare
cTa"gaptHoro jucta A4. TekcT [go/pkeH OBITh OTIeUaTaH Ha KOMITbIOTEPE B TEKCTOBOM
pegakTope Microsoft Word u oTBeuath ciiefyroiuM TpeboBaHUsSM: TTapamMeTphbl MoJiel CTPaHuI]
JIOJDKHBI OBITH B TIpe/iesiaX: BepxHee U HibKHee — 110 20 mm, mpaBoe — 10 MM, neBoe — 30 MM,
wpudT — Times New Roman , pasmep mipudta — 14, MeXXCTPOUHbIA MUHTEpPBaa — MOTYTOPHBIH.
JleHTa TIpUHTEpa — TOJIBKO YEPHOTO I[BeTa. Hymeparws ctpanwi] B pedepare [o/DKHA OBITh
CKBO3HOM, HaUWHasl CO BTOPOM CTPAHULIBI.
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[Tpu H3/10’)KeHUH MaTepraa HeobX0UMO MPUAEP>KUBAThCS IIPUHATOTO T/IaHa.

bubmmorpacdyyeckuii CIMCOK COCTaB/ISIeTCS Ha OCHOBE WCTOYHWKOB, KOTOpbIE OBbLIH
MPOCMOTPEHBbI U W3yuUeHbl CTY[AEHTOM IpU HamucaHuu pedepaTa. [JaHHBIM CIUCOK OTpakaeT
CaMOCTOSITEJTEHYI0 TBOPYECKYH paboTy CTyZeHTa, YTO TMO3BOJISIET CYAUTb O CTEeleHW ero
MOJATOTOBKA M YIr/yO/sieHHH B BbIOpaHHYIO TeMaTWKy. Bcs ucronb3oBaHHas JuUTepaTypa
pa3MelliaeTcsi B CJIelyIOIeM TMOopsiike: 3aKOHO/laTe/IbHble aKThl, TTOCTAHOB/IEHUS,, HOPMaTUBHBbIE
JIOKYMEHTBI; BCsl yuebHasi iuTeparypa B aadaBUTHOM TIOPSIIKe, 3aTeM CpeZiCTBa MepuoindecKoi
revary B asipaBUTHOM TIOPsIZIKe; UCTOUHUKY U3 ceTU VIHTepHeT.

8. OneHouHBIe cpe/CcTBA /1A TeKyLIero KOHTPO/IsA ycneBaeMOoCTH,
PYOeXHO# aTTecTaliiy U MMPOMEXXYTOUHON aTTeCTAaI[UH 10 HTOraM 0CBOeHHUS
AVICIUITUHBI

Pabouass mporpamMma TipeflyCMaTpHBaeT IIPOBe/leHWe JIEKIJMOHHBIX W TPAKTUYeCKUX
3aHATHH, a TaKkKe Clefiyloljue BHbl paboT: CaMOCTOSITeNbHYIHO paboTy CTYAEHTOB I10
TIOATOTOBKE YCTHBIX COOOIIeHH, HalMCaHUIO JIOK/IAZIoB M 3CCe, TIOATOTOBKY Tpe3eHTalid U
00Cy»K/IeHHH 110 TeMaM JUCLIMIUIMHBI - paboTy B aKTUBHOM U MHTEPAKTUBHOM (popmax.

Pabouasi mporpaMma rpeArio/iaraeT TeKyIyii ¥ IPOMe>KyTOUHbIN KOHTPOJIb 3HAHUH.

Texkywjuli KOHMPO/Ab — 3TO HETIPePLIBHO OCYI[eCTB/IsIEMbIii MOHUTOPUHI YDOBHSI YCBOEHUSI
3HaHWH 1 (HOPMUPOBAHUS YMEHUH 1 HAaBBIKOB B TeUeHHe ceMecTpa WiH yuebHoro roga. Tekyrmii
KOHTPO/Ib 3HAaHWM, yMeHWH U HaBBIKOB CTYAEHTOB OCYIIECTB/SIeTCS B Xofe yueOHBIX
(ayAUTOpHBIX) 3aHATHM, NPOBOAUMBIX M0 pacnuca€Huio. PopMaMu TeKyllero KOHTPOJIsS
BBICTYTIAOT OTNPOChI HA CEMUHAPCKUX U MPAKTUUECKUX 3aHATHSX, a TakKKe KOpoTkUe (70 15 MuH.)
3a/laHus], BBITIOJIHSEMble CTYZeHTaMM B Hauase JIeKLMU C Lieflbi0 MPOBEPKU HaIUuMsi 3HaHWH,
HeoOXOJUMBIX /Il YCBOEHUsS] HOBOTO MaTepuasia UM B KOHLIe JIEKLIMH [I/isl BbISICHEHUsI CTeTrleHU
YCBOEHUSI U3/I0KEHHOI'0 MaTepuasa.

Pyb6edcHblll KOHMPOb OCYIIECTBJISIETCSI 10 OKOHYaHWK W3Yy4yeHWsl mMarepuasia MOAYJsi B
3apaHee yCTaHOBJeHHOe BpeMs. PyOe)kHbIII KOHTPOJIb TIPOBOJAUTCS C LIE/IbIO OIpeZesieHus
KauecTBa YCBOeHMsI MaTepuasa yuebHOro MozyJs B 1jejioM. B TeueHue cemecTpa NMpoOBOAMTCS JBa
TaKMX KOHTPOJIbHBIX MEPONPUSTHS 10 rpaduKy.

KouTponbHbIe 3a/jaHusa (JleMoBepCcUH) AJIA OLeHKH 3HaHUM, YMeHUI, HaBbIKOB M
(vM) ombITa JAeATE/ILHOCTH, XapaKTePHU3YIOIIMX 3Tanbl ()OPMUPOBAHUS KOMIIETEHI[UH B
nporecce 0CBOeHHUsI 00pa3oBaTe/IbHOW MPOrPaMMbI

1) TunoBble 3a/jaHNA AJ/Is1 MPAKTHUYECKUX (/1Ta00PaTOPHBIX) 3aHATHI

PaboraNel.

[TonsiTe Au31eKTpUUeCKOUW MPOHULaeMOCTH.

Bujp! 115/1€eKTPUKOB.

Bupl nosisipyusalyu AU3/1€KTPUKOB.

TemnepaTypHast 3aBUCHUMOCTb JU3JIEKTPUUECKOW MPOHULIaeMOCTH.
OKcriepuMeHTa/TbHasi YCTaHOBKA M TMOPSIIOK BLITIOJTHEHUS paOOThI.

SR WN =
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PaboTaNe2.

1. [IpruriHa BOSHUKHOBEHUSI BHYTPEHHEr0 TPeHUs B TBEPAbIX Tesax.

2. Uro siBsieTCsl Mepoii BHYTPEHHET O TPeHHUsl.

3. Metoael  ompezeneHusi  Ko3dduiieHTa BHYTpeHHero TpeHus. MeTog,

TIPUMeHsIeMbIH B IaHHOMW paboTe.

4. OKcrepyuMeHTabHasl yCTaHOBKA U TIOPSIIOK BBITIOJTHEHHST PAOOTHI.

PaboTaNe3.

1. [ToHsiTMe MUKPOTBEpPAOCTHA MaTepyasoB.

2. @®aKTOpHI, BJAUSIONME HA MUKDOTBEPIOCTh MaTepHasIOB.

3. YcTpoiicTBO MUKPOTBepiOMepa U MOPsiZIOK BITOIHEHHST pabOThI.

PaboTaNe4

1. PacripocTpaneHnue yripyrux BOJIH B KpUCTasllaxX.

2. @aKTOpbI, BAUSAIOLIME HAa PACIIPOCTPAaHEHME 3BYKOBBIX BOJIH B KDUCTa/I/IaX.

3. OKCIrepyMeHTa/IbHble MeTO/Ibl U3MepeHHst CKOPOCTH 3BYKa.

4. YcTpoiicTBa rpubopa 1 TopsiZioK BBITTOTHEHHST PaOOTHI.

PaboTaNe5.

1. Ten0eMKOCTb MeTa/lJIOB, COCTaBJISIFOIIHE.

2. KosdduieHnt TernnonpoBogHOCTH MeTas/uyioB. DakTopel, BAMUSIOLME Ha
TeI/I0NPOBOJAHOCTb.

3. CograsieHre TeopeTUUeCKU PaCCUUTAHHBIX U IKCIIEPUMEHTA/IbHO OIlpe/e/leHHbIX

3HaueHUM Ko3(duieHTa TeTI0NPOBOAHOCTHA MeTaslIOB.

4. OKcriepuMeHTalbHast yCTaHOBKA U TIOPSIJIOK BBITTOJTHEHUST PaOOTHI.

PaboTtalNe6.

1. [MoHsiTHE 0 peppomarHeTUKax. JJoMeHHasi CTPYKTypa.

2. BosnukHOBeHre — mewad  rucrepesuca.  OcTtaTouHasg ~— HaMarHU4eHHOCTb.

KospuutusHas cua.

3. YcrpoticTBo dheppoTecTepa.
4. [Nopsimok omnpefenieHUss MHTerpasbHOM W JuddepeHIMaIbHON MarHUTHBIX
TIPOHULIAEMOCTEM.
OHEHKH KpnTepm‘fl OL[€HKH YCTHOr'0 1 MMCBbMEHHOI'0 0TBETA
Hd NPAKTH4Y€CKOM 3dHATHHU
5 CoJep>kaHue OTBeTa COOTBETCTBYET OCBEI]aeMOMY BOIIPOCY, IOJHOCTBIO PacKpbiTa B
OTBeTe TeMa, OTBET CTPYKTYPUPOBaH, [jaHbl MPABU/IbHbIE apryMeHTUPOBAHHbIE OTBETHI
Ha YTOYHSIIOLME BONPOCHI, IEMOHCTPHUPYETCS BBICOKUM YPOBEHb Y4aCTHUs B AUCKYCCHU.
4 Copiep)kaHye OTBeTa COOTBETCTBYeT OCBellaeMOMY BOIPOCY, TIOJTHOCTBIO PacKpbiTa B
OTBeTe TeMa, JlaHbl MPABHW/IbHblE, APIYMEHTHPOBAHHbIE OTBEThI HA YTOYHSIOLIWE
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BOMPOCHl, HO UWMEITCI HEeTOUHOCTH, TpM 3TOM OTBeT HeCTPYKTYpUpPOBaH U
JIeMOHCTPHPYETCS CpeiHAN YPOBEHb yUacCTHs B JUCKYCCHUH.

3 Cogiep>kaHue OTBeTa COOTBETCTBYeT OCBelljlaeMOMY BOIIPOCY, HO IIPU MOJIHOM PacKpbITHUU
TeMbl UMEIOTCSI HeTOYHOCTH, [laHbl IpaBU/IbHbIE, HO HE apryMeHTHPOBaHHble OTBEThI Ha
YTOYHSIOIIME BOIPOCEH], IEMOHCTPHUPYETCS HU3KWI YPOBEHb yUacTHs B JUCKYCCHUU, OTBET
HECTPYKTYPHUpOBaH, MHGOpMaLusi TPyAHA [ BOCIIPUSTHSL.

2 Cogiep>kaHue OTBeTa COOTBETCTBYeT OCBelljlaeMOMY BOIIPOCY, HO IIPY NOJIHOM PacKpbITHUU
TeMbl HMEIOTCS HEeTOYHOCTH, JIeMOHCTpupyeTcs cyiaboe BajieHHe KaTeropuaibHbIM
anraparoM, AaHbl MpaBW/IbHbIE, HO He ApryMeHTHPOBaHHbIE OTBEThI Ha yTOUHSIOLLUE
BOIPOCHI, yyacTHe B JUCKYCCHUM OTCYTCTBYeT, OTBET HECTPYKTypUpPOBaH, MH(QOpMAaLUs

TPYAHA /i BOCIIPUATHSA.

2)Tematuka pecdeparToB jjisi CAaMOCTOATEIBHON padoThl (/151 popMHUpPOBaAHHUSA
Kovneteniuii I1k-1, ITK-3)

1. Onmcarts npupoy B3aumogenctsus Ban-gep-Baasnbca.

2. 3a cyeT KaKuX B3aUMOZENCTBUM CTaOW/IM3UPYeTC s KpUCTa/lTUecKast
CTPYKTYypa UOHHBIX KPHCTAJIIOB.

3. MoxxeT i1 ObITh CTaOWUIBHBIM KPUCTA/II, aTOMbI KOTOPOTO
B3aMMO/IeHICTBYIOT TOJILKO CO CBOUMH O/IMKaNIIMMU COCeIsiMu?

4. B uem coCTOUT NpUpO/ia KOBaZleHTHOW CBSI3U?

5. Yro 0011]eT0 ¥ B UeM pa3Inure MeKay KOBaJIleHTHOH U
MeTa/IJTUYeCKOU CBSI3SIMU?

6. KakoB MexaHU3M BOJIOPO/THOM CBSI3U.

7. 3anucaTtb OCHOBHOe ypaBHeHUe [IUHaMUKU PelleTKU B
rapMOHUUECKOM MPUOIKeHUH.

8. [TepeuriC/INTL OCHOBHBIE CBOKCTBA pellleHNH YpaBHEHUU JUHAMUKU
PeIIeTKH.

9. B yeM COCTOUT OT/IMUe aKyCTUUeCKHUX KO/leOaHU OT ONTUUeCKUX.

10. Kakoii Tum pereTouHbIX KoaebaHui MpUBOAUT K TOJISIPU3aLiin
KpHCTasuia.

11. IlouemMy B OTCYTCTBHe BHELIHEr0 3JIeKTPUUeCKOro I10/15 B
TIPOBOJJHMKAX HeT TOKa, XOTS UMeeTCsI OTPOMHO€e KOJIMYECTBO HOCHUTEIeM.
12. B ueM COCTOWUT MeXaHW3M pacCesiHUs 3JIEKTPOHOB Ha KojiebaHUsIX

peLlIeTKHU.
13.  IlepeuncauTb (PaKTOPBI, MPUBO/ISAILE K PACCESHUIO 37IEKTPOHOB B
KpUCTaJIe.
14.  [JaTb KaueCTBEHHOe OIMCaHWe MeXaHK3Ma BO3HUKHOBEHUS
CBEpPXIIPOBOJIUMOCTH.

15.  CBepxmpoBOAUMOCTb: Kakue (haKTOpbl yKa3bIBalOT Ha
oTIpe/iesISIIOIYI0 POJib KoieOaHui pelieTKH.

16.  OmnwucaTb MoOpsAJO0K TTOCTpoeHus1 chepbl DBOJIb/A.

17.  Yka3aTb CBOMCTBa BOJIHOBOM (hDyHKIIUU 37IEKTPOHOB B KPUCTAJITIe.
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18.  CdopmynrpoBaTs Teoputo bioxa.

19. B ueMm cocTOUT MexaHU3M 00pa30BaHUsI SHEPTeTUUECKUX 30H B
KpHUCTa/inax (B paMKax cyiaboii CBsi3N).

20. B uyem cocTouT MexaHH3M 00pa30BaHUs IHEPreTUUeCKUX 30H B
KpUcTasie (B paMKax CUJIbHOM CBSI3M).

21.  Kak 30HHas Teopusi 0OBSICHSIET OCHOBHOE pa3/iyKie MeTasljioB U
[IADJIEKTPUKOB.
22.  Bbruuciuth 3QheKTUBHYI0 MacCy 3/eKTPOHa B OJJHOMEPHOM

KpHUCTaJ/ljie C 3dKOHOM JUCIIEpCHUHA

23.  OOBACHUTHL IPUPO/Y TOUKHU Kiopu /151 peppoMarHeTUKOB.

24.  Tlepeuucnuthb TUIILI ie)€KTOB B TBEP/bIX Tesax.

25. B uem coctouT otinume Jepekta o dpeHesnto oT AedekTa 1o
[IoTTKN.

26. B ueM COCTOMT OT/IMUMe KPaeBOM JUC/I0KALIUU OT BUHTOBOM.

OueHOYHBIN JIMCT 3alUThI pedepaToB (0K/Iai0B)

Ouenka KpuTepuii o11eHKH KPAaTKOro coo0IeHus

5 CogepkaHue KpaTKOTO COOOIeHUs] COOTBETCTBYeT OCBeI[aeMOMY BOMPOCY, TeMa
TIOJTHOCTBIO  PACKpbITa,  COOOIIEHWe  CTPYKTYPUPOBAaHO,  /JlaHbl  IPaBHJIbHbIE
apryMeHTHDOBAaHHbIE OTBETHI Ha YTOUYHSIIOIIVE BOMPOCHI, A€MOHCTPHUPYETCS BLICOKHI
YPOBEHb y4acTHsl B JUCKYCCHU.

4 Cojiep)kaHre KpaTKOTO COOOITIeHHsI COOTBETCTBYET OCBeIlaeMOMY BOIPOCY, TeMa
MOMHOCTBI0  PACKphITa, [JaHbl TpPaBWIbHbIE, apryMEHTHUPOBAaHHBbIE OTBETbI Ha
YTOUHSIIOIIE BOTIPOCH, HO WMEIOTCS HETOYHOCTH, IPU 3TOM COoOlieHWe  He
CTPYKTYPUPOBAHO U [IeMOHCTPUPYETCs CpeHUM YPOBeHb yUacTUsl B JUCKYCCHU.

3 CojiepkaHre KpaTKOTO COOOIIEHHsT COOTBETCTBYET OCBEI[aeMOMY BOIIPOCY, HO TIpH
MOJTHOM DacKpBITUA TeMbl HWMEIOTCS HETOYHOCTH, [JaHbl TIpaBWIbHBIE, HO He
apryMeHTHPOBaHHbIe OTBEThl HA YTOUHSIOL[ME BOMPOCHI, JEMOHCTPUPYETCS HHU3KHN
YPOBEHb yUacTvsi B AUCKYCCHH, COOOIIeHNe He CTPYKTYPUPOBaHO, HHPOPMAIHS TPy JHA
7151 BOCTIPUSITHSL.

2 CopepkaHre KpaTKOTO COOOIIEHHsI COOTBETCTBYET OCBeIlaéMOMY BOIPOCY, HO TIpH
TIOJTHOM PaCKPBITUH TeMbl UMEIOTCS HeTOUHOCTH, [eMOHCTPUPYeTCsi crnaboe BriafieHUe
KaTeropuaabHbIM arrnapaToM, JaHbl IpaBU/bHbIe, HO He apryMeHTHPOBaHHbIe OTBEThl Ha
YTOUHSIFOIL[ME BOTPOCHI, yuyaCcTHe B [JUCKYCCHM OTCYTCTByeT, COOOIlleHHe He
CTPYKTYpPHPOBaHO, MH(OpMallysi TPYHA /JIs1 BOCIIPUSITHSI.

3a BBITIO/IHEHHE [JAHHOTO BHA paboThl MaKCHMasibHOE KO/TMYeCTBO 0asi/ioB COCTaB/sieT 5
0asIoB, U3 HUX:

HaumeHoBaHmue Kpurepuu oneHnBanus
KpuTepusa 5 4 3 2
Copepxanue | UeTko Cdopmynuporana | CopmysupoBaHa | He
npe3edTranuu | chopMy/iupoBaHa | Llelb W TeMa | Lieb U TeMa | copMyaMpOBaHa
Le/b U pacKphITa | UCC/IeOBaHMUS. WCC/IeJOBaHUS. ueib U Tema.
TemMa YacTruyHo CojiepykaHue ITpob6ema He
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Ctpanuiia 16 u3 26

vccnefoBanys. B | usnoxeHa TOJTHOCTBIO He | pelleHa.
KpaTtkoil ¢opme | uHpopMalus 10 | PacKphITO.
JlaHa MoJiHasi | TeMe W AiaH oTBeT | MIHpopmalusa 1o
vHpoOpMaIUs 10 | Ha TPOOJIEMHBIN | Teme HEeTOYHa.
TeMe U J1aH OTBeT | BOIPOC. Haubl | [Tpobiema bifo]
Ha TMpPOOJIEeMHBINA | CCBUIKU Ha | KOHIIa He pellleHa.
Bompoc.  [laHbI | UCIO/Ib3yeMble He pgaHbl cCbUIKM
CCBITKH Ha | peCcypcChl. Ha MCTO0/b3yeMble
HCTIOJTb3yeMble pecypchl.
pecypchl.
Ju3aiin CobJmrofaercst CobJmrozaercst He cobmogaercs | He cobmomaercs
npe3eHTAallMU | eIUHbIA  CTWIb | eAUHBIN CTW/b | eAUHbIN CTWIb | CTWIb
odopmsieHusl. odopmiieHusl. odopmiieHusl. odopmiieHusl.
[Tpe3eHTarius Cnatinel  mipoctsl | Cradiabl  1ipocThl | Crakbl TIPOCTHI
KpacoyHast u|B MOHUMAaHUU. | B MOHUMAaHUWH. | B TOHUMAaHUH.
HWHTepecHasl. Ucnons3yroTes Oddektsr u o
WNcnonb3yroTes HEKOTOopble He UCI0/b3YeTCs.
3¢ deKTh 3¢ ekt U GOH.
anuManyy, (o,
¢dororpapun. B
Tripe3eHTalun
TPUCYTCTBYIOT
aBTOPCKUe
HaXOJKH.
IIpepcraBienne | ABTOop xopomo | ABTOp  BjageeT | ABTOp He | IIpeacTaBneHsl
npe3eHTalUM | BiajeeT MaTepyaroM TIO | MOKasan VCKaKeHHbIe
MaTepyasioM TI0 | TeMe, HO He CMOT | KOMIIeTEHTHOCTH | /laHHbIe
Teme. 3aMHTEPeCcoBaTh B TIpe/iCTaB/ieHUU
Ncnonw3syer ayJUTOpHIO. TIpe3eHTaL[|y.
Hay4YHYIO Hepocratouno Vicnonb3oBaHHEIE
TEePMUHOJIOTHIO. | LIUTUPYEeTCs (hakThI He
O6nagaer JIuTepaTypa. BbI3bIBAIOT
HaBbIKaMU ZoBepusl.
0paTOPCKOT0 Henocrarouto
WCKYCCTBa. LIUTHUPYeTCs
ITomHO M TOUYHO JiuTeparypa.
LUTUPYeTCs
WCTIOJTb30BaHHas
JUTeparypa

4) BoripochI ¥ 3a5auM K pyOe)XXHBIM KOHTPO/IbHBIM padoram (ITK-1, ITK-3):

bnok 1

1.1 B nuHeMHO 1ierIouKe C 3/ieMeHTapHOU sueiikoi, cofiepkaliieii aToMbl IByX cOpToB m=1

M =1, nepuosom 2a=1 u yrpyroii KoHctantoi k=1, HaliTH CKOPOCTb 3BYKa. (B yCJIOBHBIX
eIUHULIAX)

+1/2

3/4
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1

1.2 B nuHeMHO 1erioukKe C 3/1IeMeHTapHOU sUeiikoi, coiepikallieli aToMbl IByX cOpToB m=1
M =2, nepuosom 2 a=1 u ynpyroii KoHCTaHTOU k =6 , HaliTU CKOPOCTB 3BYyKa. (B yCOBHBIX
eZIUHUL]AX)

1/2

3/4

+1

1.3 B nuHeHO 1jeriouke ¢ 3/1eMeHTapHOU sTUeiikoi, cofiepikallieli aToMbI IByX COPTOB M=2
M =2, neprosiom 2 a =2 1 ynpyroi KOHCTaHTOU k =2 , HAlTH CKOPOCTH 3BYKa. (B YCIIOBHBIX
eZIUHULIAX)

1/2

+1

2

1.4 B nuHeHO 1ieTIouKe C 3/IeMeHTapHOU sTUeiikoi, coiepikallieli aToMbl IByX cOpToB m=1
M =2, nepuosom 2 a =4 u ynpyroi KOHCTaHTOU k =3 , HATH CKOPOCThH 3BYKa. (B YCIOBHBIX
eZIUHULIAX)

3/2

2

+5/2

1.5 B iMHelHO 1Lierouke ¢ 371leMeHTapHOM sTUelKOM, co/iepyKallieii aToMbl IByX cOpToB m=1
M =3, nepuiosiom 2a=1 u ynpyroi KOHCTaHTOK k =3 , HalTU CKOPOCTH 3BYKa. (B yCJIOBHBIX
eIMHULIaX)

+1/2

1

3/2

1.6 B iMHelHO Lierouke ¢ 371leMeHTapHOM sTUeHKOM, co/iepyKallieii aTOMbI IByX COPTOB m=2
M =(3, neproziom 2a=2 u yripyrow KOHCTaHTON k =2 , HaliTU CKOPOCTb 3BYKa. (B YC/IOBHBIX
eIMHULIaX)

1/2

+1

3/2

1.7 B nvHeMHO Lierouke ¢ 37ileMeHTapHOM sTUeHKOM, co/iepyKallieii aTOMbI IByX COPTOB M=2
M =4 | nepuogom 2a=1 u ynpyroi KoHCTaHTOM k =2 , HAWTH CKOPOCTb 3BYKa. (B YC/IOBHBIX
eIMHULIaX)

1/6

+1/2

3/4

1.8 B iMHelHO Lierouke ¢ 37ileMeHTapHOM sTUelKOM, co/iepyKallieii aToMbl IByX cOpToB m=1
M =1, nepriogom 2a=1 u ynpyroii KoHCTaHTOM k =1 ,HaliTh ueMy paBHA BeIMUMHA MEXKY
ONTHMYECKOW BeTBbIO B LieHTpe 1-0ii 30HbI bpr/uttosHa. (B YCIOBHBIX eZJMHULIAX )

1

3/2

2
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1.9 B iMHelHO 1Lierouke ¢ 371leMeHTapHOM sTUelKOM, co/iepyKallieii aToMbl IByX cOpToB m=1
M =2, nepriosom 2 a=1 u ynpyroii KOHCTaHTOU k =6 ,HaliTK UeMy paBHa BeJIMUMHA MEXIY
ONTHMYECKOW BeTBbIO B LieHTpe 1-0ii 30HbI bpr/uttosHa. (B YCIOBHBIX eZJMHULIAX )

3

+4

5

1.10 B nuHeliHO 1jer0UKe C 3/leMeHTapHOU siuelKol, cofieprkalliell aToMbl IByX COPTOB m=2
M =2, nepriosom 2 a =2 u ynpyroii KOHCTaHTOM k =2 ,HaliTK UeMy paBHa BeJITMUMHA MEXY
ONTHMYECKOW BeTBbIO B LieHTpe 1-0ii 30HbI bpr/uttosHa. (B yCIOBHBIX eJMHULIAX )

+2

3

4

1.11 B nuHeliHO 1]eTI0UKe C 3/leMeHTapHOU siuelKol, cofieprkalliell aToMbl IByX COPTOB m=1
M =2, nepriosiom 2 a =4 u ynpyroi KOHCTaHTOU k =2 ,HaliTH ueMy paBHA BeJIMUHMHA MEXIY
ONTHMYECKOW BeTBbIO B LieHTpe 1-0ii 30HbI bpr/uttosHa. (B YCIOBHBIX eZJMHULIAX )

3/2

2

+5/2

1.12 B nuHeliHO 1]eTI0UKe C 3/leMeHTapHOU siueiKol, cofieprkalliell aToMbl IByX COPTOB m=1
M =3, nepuosiom 2a=1 u ynpyroii KOHCTaHTOK k =3 ,HalTH UeMy paBHa BeJIMUMHA MEXIY
ONTHMYECKOW BeTBbIO B LieHTpe 1-0ii 30HbI bpr/uttosHa. (B YCIOBHBIX eZJMHULIAX )

2

+3

4

1.13 B nuHeliHO 1jer0UKe C 3/leMeHTapHOU siuelKol, cofieprkalliell aToMbl IByX COPTOB m=2
M =3, nepuosiom 2a=1 u ynpyroi KOHCTaHTOK k =3 ,HaliTK UeMy paBHa BeJIMUMHA MEXIY
ONTHMYECKOW BeTBbIO B LieHTpe 1-0ii 30HbI bpr/uttosHa. (B YCIOBHBIX eZJMHULIAX )

+2

3

4

1.14 B nuHeliHO 1]eTI0UKe C 3/leMeHTapHOU siuelKol, cofieprkalliell aToMbl IByX COPTOB m=2
M =4 | nepuogom 2a=1 u ynpyroi KOHCTaHTOW k =2 ,HaliTH ueMy paBHa BeJIMUHMHA MEXIY
ONTHMYECKOW BeTBbIO B LieHTpe 1-0ii 30HbI bpr/uttosHa. (B YCIOBHBIX eZJMHULIAX )

1/2
1
+3/2
brok 2

2.1 Beiunciutk 3HaueHus «opm-pakropa» Y exp[]l’ kRn] B TIPUOJI>KEHUH OIMDKaMIINX cocezien
o o o . > _ (10l = _

Ha 2-MepHOI MpoCTol KyOuuecko perétke (6a3rcCHbIe BEKTOPbI d,=1,0/,a,= {0,1 b B

3a/jlaHHOW TOuKe 1-01 30HBI bpunatosHa

- 3

k=k, =k, = B_Z (B yC/IOBHBIX €[JUHHMLIAX).
1
3/2

+2
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2.2 BoruncinTh 3HaueHus «popm-dakropa» Y. exp[ﬁ kRn] B TIPUOKeHUH OJIVDKaNIINX coceqiei
o o - .. = [ | = |

Ha 2-MepHO#i TIpOCTOi KyGuuecKoif pernéTke (6asucHble BekTopsl d,=2,0/,d,=(0,2]) B

3a/jlaHHOW TOuKe 1-01 30HBI bpunarosHa

k= k., :3_na k= 2 (B yC/IOBHBIX €[JMHHMLIAX).
+1

3/2

2

2.3 Bbrunc/iuth 3HaueHUs «popM-dakTopa» Y, exp[]l kRn] B NPUO/IVDKeHNH O/TKaMIINX coceieid
. o o B, > | > _ 9]

Ha 2-MepHOI MpoCTol Kyouueckoi perétke (6a3rCHbIe BEKTOPbI ‘11—12’0} ,a,= 0,2 )B

3a/jlaHHOW TOUKe 1-0M 30HBI bpunarosHa

k= k., :4_na k= % (B yC/IOBHBIX eIMHULIAX).
1

+3/2

2

2.4 BbuncinTh 3HaueHUs «popm-hakropa» Y. exp[]l’ kRn] B NIpUOKEeHUH OJIVDKaNIINX coceqeit
o o o ) > _l10 7 —

Ha 2-MepHOI MpoCTol Kyouueckoi perétke (6a3rCHbIe BEKTOPbI d,=|1,0,a,=/0,1 b B

3a/jlaHHOW TOuKe 1-01 30HBI bpunarosHa

k= kX:% k= f_a (B yC/IOBHBIX eIMHULIAX).
1

+3/2

2

2.5 Bbrunc/ith 3HaueHUs «popM-hakTopa» Y, exp[]l kRn] B NPUO/IKeHNH O/TDKaMIINX cocesieid
o 9 o . - | = |

Ha 2-MepHOH MpocTol KyOuueckoi periétke (0a3uCHbIE BEKTOPbI d,=|2,0/,d,=/0,2 B

3a/jlaHHOW TOuUKe 1-0¥ 30HBI bpuniirosHa

k= kX:% ,k v 3q (B yC/IOBHBIX eJMHULIAX).
1

2

+3

2.6 Berunciute 3HaueHus «dopm-hakropa» Y exp[i kRn] B TIPUO/IMPKeHUH OJTDKaMIIIIX cocesieid
el ~ (9 . - | = )

Ha 2-MepHO# MpocToi Kybrudeckoii pemiétke (0a3ucHbIe BEKTOPbI d,=1,0,4,=/0,1)8

3aJlaHHOM TOouKe 1-0¥f 30HBI BpusitosHa

k=1k PE k,= % (B yC/IOBHBIX eIMHULIAX).
1
2

+3
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2.7 BbuncinTh 3HaueHUs «popm-hakropa» Y. exp[ﬁ kRn] B TIPUOKeHUH OJIVDKaNIINX coceqiei
o o - .. = [ | = |

Ha 2-MepHO#i TIpOCTOi KyGuuecKoif pernéTke (6asucHble BekTopsl d,=2,0/,d,=(0,2]) B

3a/jlaHHOW TOuKe 1-01 30HBI bpunarosHa

k= k., :% k= 6a (B yC/IOBHBIX eIMHULIAX).
1

+2

3

2.8 HaiiTy BenMurHy UMIlyabca @epMu B MOJHOCTBIO BBIPOXKJEHHOM 3J1. Tase [ijisi 3HaueHust
KOHIL|eHTpaLuu n=10% .(cuntats m=h=1¢(amomHble eQuHuUYb |.

+1 (x1017)

2 (x1077)

3 (x1017)

2.9 HaliTu BemuunHy UMy/ibca ©@epMu B MOJTHOCTBIO BBIPOXKEHHOM 3J1. Ta3e /iJisl 3HaueHUst
KOHIeHTpayy n=10*' .(cuurath m=h=1(|amomuble edunuypi|.

1/4 (x1017)

+1/2 (x1077)

1 (x1077)

2.10 Haiitu BesuurHy uMmy/bca @epmMu B MOJTHOCTHIO BBIPOXK/I€HHOM 3J1. Ta3e [/l 3HaueHust
KOHILIeHTpaLuu n=>5-10>" .(cunrats m=h=1(|amomubie edunuybi|.

2/5 (x1017)

3/5 (x1077)

4/5 (x1017)

2.11 HauTtu BenuuHy umiysisca @epMu B IOJTHOCTBIO BBIPOXKAEHHOM 3J1. rase /I 3HaYeHUs!
KOHIL|eHTpalyu n=2-10% .(cuntath m=h=1¢|amomubie edunuypi|.

1 (x1077)

3/2 (x1077)

2 (x1077)

2.12 Hautun BenuuHy umiysibca @epMu B IOJTHOCTBIO BBIPOXKIEHHOM 3J1. Tase [ 3HaYeHUst
KOHI|eHTpayy n=3-10* .(cuntath m=h=1(|amomHbie eduHuypt.

1 (x1077)

3/2 (x1017)

2 (x1017)

2.13 Haiitu BesTuurHy UMMy/bca @epmMu B MOJTHOCTHIO BBIPOXK/I€HHOM 3J1. Ta3e /il 3HaueHust
KOHLIeHTparu n=2-10>" .(cuntath m=h=1((amomuble edunuybi|.

3/5 (x1077)

1 (x1077)

3/2 (x1017)

2.14 Halitn BelMunHy MMITy/ibca @epMu B IOJTHOCTBIO BBIDOXK/IEHHOM 3J1. Tase /il 3HaUeHUst
KOHIleHTparyu n=3-10>" .(cuntath m=h=1(|amommbie edunuybi|.

0.6 (x1017)

0.7 (x1077)

1 (x1077)

Kpurtepuu oLieHUBaHHsA:
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Bcero B TecTe 25 BorpocoB. 3a Ka)K/blil MpaBUIbHbIN OTBeT — 1 Gar.

ITpoMeXXyTOUHBIi KOHTPO/Ib - UTOrOBAsl OL|eHKA 3HaHMI CTY[eHTa, OCYIIeCTB/IAETCS 110
HaKOIUTE/LHOM CHUCTeMe CyMMMPOBaHWeM 0ajijioB, MOJNYYeHHBIX B IIPOL|ECCe TEKYL|ero u
Py6EKHOro KOHTPOJIA.

®opMa IPOMeKYTOYHOTO KOHTPOJISI — SK3aMeH.

[lpoBeJeHre TEKYIero U TPOMEXYTOUHOTO KOHTPOJSA I0 JUCLUIUIMHE OCYIIeCTB/IAeTCS B
cootBeTcTBUH C ITonoxenuem COT'Y.!

BAJUVIBHAA CTPYKTYPA OHEHKHA

Makc. K0/1-BO
dopMa KOHTPOJIA 6
a/lJI0B
Texkywas oyeHka cmyoeHma 8 meueHue 1-8 Hedesiu cocmoum us3: 25
* BuITo/THeHusI 3a/laHKH Ha MPaKTUUeCKUX 3aHATUSIX 15
* BuITio/THeHUsT IOMAaITHUX 3alaHui 5
* CamocTosiTe/IbHBIX paboT 5
1-a pyOe)xHasi miCbMeHHasi KOHTPOJIbHasi paboTa 25
Tekywas oyeHka cmydenma 8 meverue 10-15 Hedesu cocmoum u3: 25
* BhITo/THeHUsT 3a/JaHKH Ha IPAaKTHUeCKUX 3aHATUSIX 15
* BhITIo/THEeHUs] IOMAITHUX 3alaHUi 5
» CamocTosiTeNbHBIX pabot 5
2-s1 pybekHast MMChbMeHHasi KOHTPOJIbHasi paboTa 25
Htoro 100

Metoauka GopMHUpOBaHUSA Pe3y/ILTHPYIOLEH OLleHKH’

B xopie TeKyI1ero KOHTpOIst CTyZIeHThbI MOryT Habpats 0-100 Gasios:

1 —n1 pyOe)KHasa aTTect - MAaKCHUMa/IbHO 50 0a/1/10B; U3 HHUX:

Ot 0 1o 25 GanoB (pybekHasl aTTecTalus) — TeCTUPOBaHUe B 1jeHTpe TectrpoBanus COI'Y
WY KOHTpOJIbHas paboTa;

Or 0 go 25 GannoB(TeKyilasi OlleHKA) — aKTWBHash paboTa 3a JaHHBIA TIepUOA Ha
CeMUHAPCKUX (TTPAKTUUYECKUX) 3aHSATHUSX

2-51 py0e)xHasA aTTecTalua — MaKCUMasIibHO 50 0a/1/10B; U3 HUX:

Ot 0 10 25 6anoB (pyOexkHas aTTeCTalys) — TeCTUPOBaHUE B LieHTpe TectpoBanus COI'Y;

Ot 0 g0 25 6anioB (TeKyias olleHKa)— aKTHBHast paboTa 3a IaHHbIM Teproz; Ha
CeMUHAPCKUX (MTPAKTUUYECKUX) 3aHSATHUSIX

[TpoMe)KyTOUHBIN KOHTPOJIb:

J1d SK3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe CTyZeHT noaydaeT 0-50 6asos.

CTyJeHTbI, TIOJTYUMBIIIHE B XO/Ie TEKYILET0 U PyOe)KHOT0 KOHTPOosIst 56-100 6asios,
aBTOMAaTHYeCKH MOIYUaroT «JK3aMeH».
Pe3ynbTHpytolLjasi OLjeHKa CK/IafibIBaeTcs 1o cooTBeTcTBYHOLei BPC dopmyie.

! TlonokeHue O TEKYIleM KOHTPOJIE YCIEeBAEMOCTH M TIPOMEXYTOUHOM arTecTalyd OOydyaroluxcs Mo
obpa3oBaTte/bHBIM IIpOrpaMMaM  BBICIIEr0 oOpa3oBaHMs — TIporpaMMaM 0OakanaBpHiaTa, MarvMcTpaTypel |
cneuuanurera B COI'Y (B mocnenneii pegakimu ot 08.07.20 r. TIp. Ne 173).

2 B cootBerctBuu C IMonoxenrem o BPC oljeHMBaHUs 00yYarouXcs O4HOM (GOpMbI 110 00pa3oBaTeIbHbIM
MporpamMMamM BbICIIIEro oOpa3oBaHusi — MporpamMmam OakamaBpuata u creruanutera B ®I'b6OY BO COT'Y (ot
05.03.2018 r., ip.Ne 47)
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IIIkana UTOroBoM aKaJeMUUeCKO! yCrieBaeMOCTH CTY/IeHTOB
Mo AUCIHUILINHE

Cucrema onerox COI'Y
dopma KOHTPOJIs CymMma 0a/isioB Ha3Banue
86 -100 OTJINYHO
OK3aMeH 71-85 XOpOLIO
56-70 Y OB/I€TBOPUTE/ILHO

Bonpocs! 1sa noAroroBku K 3k3ameny (IIK-1, ITK-3):

TepmoarHaMUuecKasi SHeprus U TeIjI0eMKOCTh KpUCTasla.
CaepxnpoBogumMocTs. ekt MelicHepa.

MexaHryecKue CBOWCTBA TBEPABIX Tel.

MarHuTHbIe CBOKWCTBA TBePAbIX Tesl. [luaMmarHeTusm.
ITapamarseTtusm. Teopus JlanxeBeHa.

YpasHenue IllpeguHrepa [/ KpUCTalIa.

Apnabatrueckoe Npub/IKeHUE.

Ycnosusa gudpakium Jlays.

Mudpakuus B KpucTtaiax. 3akoH Bysbga — bpara.
OJIeKTPOIPOBOAHOCTL TBePAbIX Tejl. BeIBOA ypaBHeHus bosbliMaHa.
ONeKTpONpOBOAHOCTb BBIPOKIEHHOI'O Ta3a, MOJABWKHOCTb HOCUTEJIeH.
HopMmarnbHble KonebaHusi peleTKy.

NoHHas cBA3b.

BosHOBOe ypaBHeHUe 14 3/IeKTPOHA B IlepuoguuyeckoM rnovie. @ynkuus bioxa.
®deppoMarHeTusM.

Hucnokauuu. Bekrop broprepca.

ONeKTpONpOBOAHOCTb HEBBIPOXKAEHHOT0 rasa, MOoJABUKHOCTb HOCUTe e
BexkTop o6paTHOi perietku. [TocTpoenne IBanbja.

CrieKTp HOPMaJIbHBIX KOJIe0aHUIA PeIIeTKH.

Teopetrueckoe paccMoTpeHue cBepxrpoBoguMocTtu. Teopusa BKIII
KosasnenTtHas cBsi3b. CTPyKTypa KOBa/leHTHbIX KpHUCTa/UIOB.
[IBv>KeHMe 3/1eKTpPOHA B ITePUOAUYECKOM I10JIe PelleTKH.

KBanTOBas Teopus apamarHeTusMa.

CTpyKTypHble HeCOBepILeHCTBa KpUCTasIoB. ToueuHble fedeKThl.
KonuenTpaius u cpefiHssi SHeprust ()OHOHOB.

[TpubmikeHre CUIBHO CBSI3aHHBIX IEKTPOHOB.

Baun — fep — BaasnibcoBa CBs3b.

OpHo3nekTpoHHOe Tipubmkenre (Metoz Xaptpu - Doka)
3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH OT TeMIlepaTyphbl.

[IByMepHBbIe 1 TpeXMepHbIe Je(eKTbl.

Mertanniueckas CBsI3b.

[TpubmikeHue c1aboCBsI3aHHBIX EKTPOHOB.
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IToka3aTenu U KpUTEPUH OLeHMBAaHUA KOMIEeTEeHLIMHA Ha Pa3/IMUHbIX 3Tanax ux
(¢opmupoBaHus, onucaHue MIKa/a OLeHUBAaHUA

YpoBeHb copMHPOBAaHHOCTH KOMITETeHI[UH

«MHUHMMAa/TbHBIA
YPOBEHb
HE JOCTUTHYT»
(MeHee 55 0a/10B)

«MuHHMAa/IBHBIH
YPoBeHb»
(56-70 6a/1710B)

«CpeaHuil ypoBeHb»
(71-85 6ass10B)

«BBICOKHH YPOBEHB»
(86-100 6a/10B)

KomnemeHyuu He
ccbopmMupoBaHbl.

Komnemenyuu
ccbopmupoBaHbl.

Komnemenyuu
ccbopmupogaHbl.

Komnemenyuu
ccbopmuposaHbl.

3HaHus  OTCYTCTBYIOT, | ChopMuUpOBaHEI 3HaHUs oOuMpHbIe, | 3HAHUSA TBep/ble,
yMeHHSI U HaBblKU He | 6a3oBble CTPYKTYPhI | CUCTEMHBIE. apryMeHTHpPOBaHHbIe,
copMHpOBaHHI. 3HaHUM. YMeHus HOCST | BCECTOPOHHHUE.
YMeHus: pparMeHTapHbI | PeNPOAYKTUBHBIN Ymenust YCITeILTHO
u HOCAT | Xapakrep, TIPUMEHSIFOTCS K
PernpoyKTHUBHBIN TIPUMEHSFOTCST K | pelleHH0 KaK THITOBBIX,
XapakTep. peLIeHnI0 THUIOBBIX | TAK WM HeCTaH/apTHBIX
HemoHcTpupyeTcst 3a/JaHUM. TBOPUYECKUX 3aJJaHUM.
HU3KUN ypoBeHsb | JleMOHCTpUpyeTCs JeMoHcTpHpyeTcs
CaMOCTOSITeTbHOCTH JOCTaTOYHBI YPOBEHb | BBICOKUH yPOBeHb
MPaKTUYeCKOTO HaBbIKa. | CAMOCTOSITE/TBHOCTH CaMOCTOSITe/TbHOCTH,
yCTOHUMBOTO BBICOKasi a/laliTUBHOCTh
NPaKTUYeCKOro HaBblKa. | MPaKTMUYeCKOro HaBbIKa
OnucaHue KpUTepHeB OLeHUBAHUS
Ob6yuatomuiics O6yuarormuiics OO6yuatormuiics Ob6yuarommuiics
JleMOHCTpUpYeT: JleMOHCTpUpYeT: JleMOHCTpUpYeT: JleMOHCTpUpYeT:
- CyILeCTBeHHbIE | - 3HaHUS | - 3HaHWe W TOHWMaHue | - riyOoKHe,
npobesbl B 3HAHUSAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTODOHHHE u
yueGHOro Marepuarna; Marepuana; KOHTPOJIMPYEMOTO apryMeHTHpPOBaHHbIe
- JIOTTYCKAIOTCS | - HETIOJIHble OTBETHI Ha | 00beMa IPOrpaMMHOIO | 3HaHUSI TPOTPAMMHOTO
NPUHLMIHA/IBHbIE OCHOBHbIEe  BONPOCHI, | MaTepuana; Marepuana;
OomMOKY TIpY OTBeTe Ha | omMOKM B OTBeTe, | -  TBepjble  3HAHWS | - [IOJIHOe TIOHUMaHHUe
OCHOBHblEe  BOTPOCHI, | HEJJOCTaTOYHOE TEOpeTUYeCKOro CYIIHOCTH "
OTCYTCTBYeT 3HaHWe U | IOHMMaHWe CYL[HOCTH | MaTepuaa. B3aUMOCBSI3U
MOHMMaHHe OCHOBHBIX | H3/1araeMbIX BOTIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMbIX
TIOHSTUM U KaTeropuii; | -  HeyBepeHHble U | yCTaHaB/IMBaThb U | TIPOLIECCOB U SIBJIEHUH,
-HeTIOHNMaHHe HETOUHble OTBeTbl Ha | OOBSCHSATH CBSI3b | TOUHOE 3HaHUe
CYIL{HOCTH JIOTIOTHUTENTbHbIE MPakTUKA W TEOpPHHU, | OCHOBHBIX TIOHATHA B
JOTIOJTHUTE/IbHbIX BOIIPOCHI; BBISIB/IATh paMKax 00cyKaaeMbIX
BOMPOCOB B paMKax | - HeJJOCTaTOYHOE | MPOTUBOPEYHS, 3a/1aHuk;
3a/IaH1H; BJIa/IeHUe IUTEPATypoH, | MpoOIeMbl u| - CMOCOOHOCTh
- OTCYTCTBHE YMeHHs | peKOMeH/I0BaHHOM TeHZIeHIUU Pa3BUTHS; yCTaHaB/IMBATh u
BBITIOJTHSITh MpOrpamMMoi - MpaBU/IbHBIE U | OOBSCHSATD CBSI3b
MpaKTUYeCKWe 3aflaHuisl, | JUCLIUTUIMHEI; KOHKDETHBIE, 0e3 | MpakKTHKU U TEOPHUH;
MpelyCMOTpPEHHbIE - ymenue 6e3 TpyOBIX | TpyOBIX ommboK, | - JIOTUYeCKU
nporpamMMoin otmboK peliaTh | OTBETHI Ha | Toc/iefjoBaTeNbHbIe,
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JVCLIUTIIUHBL; MpakTAYeCcKWe 3a/laHusl, | MOCTaB/eHHbIe cofiep>KaTeJibHbIe,
- OTCYTCTBHE | KOTOpbIE creflyeT | BOPOCHI; KOHKDEeTHbIe u
TOTOBHOCTH BBITIOJTHUTb. - yMeHUe  pellaThb | UCUYepITbIBAIOLI[UE
(criocobHOCTH) K TpakTUUecKre 3aJlaHusl, | OTBeThI Ha BCe 3a/laHus,
JUCKYCCUM W HU3KYIO KOTOpbIe cnenyeT | a TaKxe
CTerneHb KOHTAaKTHOCTU. BBITIOJTHUTD; [IOTIOJTHUATEJTbHBIE
- BJIafiecHUe OCHOBHOM | BOIPOCHI
JIUTepaTypou, JK3amMeHaTopa;
peKOMeH/I0BaHHOU - yMeHHe  pellaThb
TporpaMMoi TpaKTUUeCKUe 3a/laHus;
JUCLIATUTHHBI, - cBobo/iHOE
- HaJIMuWe COOCTBEHHOM | MCIO/Ib30BaHUe B
000CHOBaHHOM OoTBeTax Ha BOMPOCHI
TO3ULUU 10 | MaTepuasoB
06CyX/1aeMbIM PEKOMeH/J0BaHHOH
BOIIPOCaM. OCHOBHOU u
B03MO>KHBI JIOTIO/THHATE/IbHOU
He3HauuTebHbIe JIUTepaTyphL.
OTOBOPKHU Y HETOUHOCTH
B PacKpLITUU
OT/le/TbHBbIX TI0/I0’KeHUMN
BOIIPOCOB,
TIPUCYTCTBYET
HeyBepeHHOCTh B
OTBeTax.
OneHka OueHka OneHka OneHka
«HeY/AOB/IETBOPUTE/Ib | «YAOBJIETBOPUTE/JBHO | «XOPOLIO» / «3aUTeHO» «OTIHYHO» /
HO» /He 3aUTeH0 » / «<3aUTeHO» «3a4YTEHO»

9. YueOHO-MeTOqUeCKOe U MH(OpPMAI[HOHHOE o0ecreueHre AUCIUILTMHBI

YueOHUKH ONeKTpOHHbBIE
HaumenoBanue ABTOp T'on W3[aHus
W3/1aHUs
OcHoBHas
BBegenve B ¢usuky TtBepzoro | Kurens U. 1978, 2006
Tena
dusuka TBepAoro Teia B ABYX | Akiidopt H., | 1979
TOMax MepmuH H
®du3uKa TBepZAOro Tena Enudanos I'. 1989
@Pui3uKa N0JIyIIPOBOJHUKOB Kupees I1.C. 1975
JononHuTenbHas
du3snkKa TBepAOro Tesa ITaBnos I1.B. 2000
XoxsoB A.D.
BuyTpeHnHee TpeHuve B Metasiax | IToctHukos B.C. 1974
dusrka Iusnekrpudeckux | Tapees b.M. 1982
MaTepuasoB
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BI/IA JAOKYMEHTa: TTonoxxenwue 1o AeATe/IbHOCTHU

[Monoxenure 0 pazpaboTke v peanusaimu OIOI COT'Y

MUuKpOTBepA0CTb MeTasllIoB ['nasos B.M. 1962
Burgaposuu B.H.

YyeOHO-MeTOAUUeCKHe TT0COOHST

[paktukym 1o ¢usuke tBepzoro | Ilamaes B.I1. 1969

Tesa Awmupxanos [1.X.

dusrka TBEpZoro Tena. | XoxnoB A.D. 2003

DuU3MUeCKUM NPAaKTUKYM.

Metoguueckre — ykasaHusi K

J1ab0paTOpHLIM paboTam

3/IeKTPOHHBbIE OH0/IMOTeUHbIe CHCTEMBI, C KOTOPbIMU Yy COT'Y uMeercsi AeHCTBYIOIIUH
AOrOBOP, COBpeMeHHbIe TmpodeccHoHa/bHbIe 0a3bl, HH(OPMALUMOHHbIE CIPABOYHbIE
CHUCTEMBI:

— eLIBRARY.RU [3nekTpoHHbI! pecypc]: HayuHasi 3jekTpoHHasi 6ubnmoreka. — URL:
http://www.elibrary.ru.

— Basa gannbix «9BC elibrary»: http:/elibrary.ru

— N3patensctBo «HOpalT» [D/1eKTPOHHBIN pecypc]: 3/1eKTPOHHO-O0MO/IMoTeUHasi cucTeMa. —
URL: http://biblio-online.ru.

-  YHuBepcuTeTcKass OubmmoTeka online [DneKkTpoHHBI  pecypc]:  3/1€KTPOHHO-
6ubnmoreynas cucrema. — URL: http://www.biblioclub.ru.

— CripaBouHasi paBoBasi cuctema Koncynstantllntoc. — URL: http://www.consultant.ru/.

— UudopmaiimoHHo-paBoBoM roptan «["apanT». — URL: http://www.garant.ru/.

PECYPCBHI INTERNET 110 ®PU3UKE

10.MaTepua/ibHO-TeXHUYECKOe OCHAIleHUue JUCIMILIMHBI:

YueOHble ayaUTOPUM [/l TIPOBeJeHUs 3aHSTUA CeMHHApCKOTO THIA, KYPCOBOTO TMPOEKTHPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX PaboT), TPYMITOBLIX M WHAWUBUYa/TbHBIX KOHCY/IbTALMH, TEKYIIero KOHTPOJIS U
NIPOME)KYTOYHOW aTTeCTal[iM, a TaKKe CaMOCTOSITeNbHOM paboThl 00yvaroIMXcsi: MpernofaBaTenbCKUi
CTOJI; CTYJI; CTOJIbI 00YUaroIIMXCsl; CTY/IbST; Kadespa; KiaccHast 0cKa

bubmioteka, B TOM uKC/le YWTalbHBIA 3a1: CTOMBI , CTyqabs, [IK oOydJaromuxcsi, MporpamMMmHOe

obecrieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft
Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocTaB JTUI[eH3NOHHOI0 M CBOOOHO PACcIpOCTPAHAEMOro POrpaMMHOI0
o0ecrieueHusi, B TOM YHC/Ie 0T€YeCTBEHHOr0 MPOM3BO/ACTBA
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Ne HaumenoBaHue Ne poroBopa (JiuLieH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 .
’ Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
) 04.2016 r.
AHTUBUpPYCHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 no
3. riporpaMMHoe obecrieuerre | 14.03.2019 r, mpoanenHa go 2021 r.
KasperksyTotalSecurity
ITporpamma gyt 9BM «bask | Paspabotka COI'Y CBuzeTensCTBO 0
4 BOTIPOCOB /17151 KOHTPOJISI roCy/IapCTBeHHOM pPervucTpalyy porpaMMsl JijIst
’ 3HaHUI» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouro)
CiscoWebex- Cucrema | OOO Aiictekaorosop Ne /183-2020 ot 10.08.2020-
5. npoBe/ieHys1 BeO1HapOB. 10.08.2021 r.

11. JIucT 0OHOB/IEHHSs/ AKTya/TH3aLHH
[Iporpamma akTyanv3npoBaHa: IlepeCMOTpPeHa, J0I0/IHeHa.

BHeceHHbIe U3MeHeHUs U AOINOJ/IHEHWA YTBEPXIEHBI Ha 3dCeldHUN KaCl)e,Z[pr (1)I/IBI/IKI/I

KOHAEHCHPOBAHHOI'O COCTOAHUSA

ITpotokon 3aceganus kadeaps! oT 30.06 2020 r. Ne 9.




