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AHHOTALMS

B pamMkax 1aHHOro Kypca pacCMOTPEHBI BOIIPOCHI, CBSI3aHHBIE CO CTPYKTYpOW M CBOMCTBAMU
KOHJCHCHPOBaHHBIX cpea. Ocoboe BHUMaHHWE YACTICHO HW3YYCHHIO CTPYKTYPHl KPUCTAIIOB, WX
OCHOBHBIM CBOWCTBaAM

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

HCHBIO OCBOCHUA y‘IC6HOI71 JAUCHUILIUHBL SABJIACTCA O3HAKOMJICHUE CTYACHTOB C OCHOBHBIMH
OpeaACTaBJICHUAMHA U ITIOHATUAMUA COBpeMeHHOﬁ (1)I/ISI/IKI/I KOHJACHCUPOBAHHLIX CPCI.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JlJis yCHeNmHoro OCBOCHHS JAHHOW ITUCIHMILTMHBI HEOOXOMUMBI 0a30BbI€ 3HAHUSA IO KYpCY
o0mieit Gpusuku u Beiciiel Mmatematuke. OCBOSHUE NaHHOW TUCIUILIMHBI HEOOXOIUMO JIJIsi TOHUMaHUS

COOTBCTCTBYIOIIMX PA3ACJI0B BEAYIIUX JUCHUIIINH 1O HpO(bI/IJIIO OATOTOBKH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHble H(1IK) o0menpodeccuoHalIbHbIE KOMITETSHIIUHN

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ U HAMMCHOBAHHUC MHANKATOpAa JOCTHKCHUA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W 0O0BeKTamMu (00JacTIMHU

3HaHUI) MpohecCUOHATBHON eATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
aesteabHocTu (311]1)

npou
[TpoBoauTh aHaNMM3
HAaYYHO-TEXHUYECKOU
nHpopManuu mo
pa3paboTke saepHO-
(hu3HIeCcKoi,
ANMEKTPOPUZUIECKOM,
kubepdusnyeckon
anmapartypsl 1
KOMILICKCOB

O0BEeKT WM 00J1aCThH
3HAHUSA

aepHO-PU3NYECKHE,
IIEKTPOPUINICCKUE U
kubephusnveckre
npuOOpsI U
yCTpOiCTBa

Kox n HanmenoBanue
npogdeccuoHaIbLHOM
KOMIIeTEeHIHH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaan3
onbITa)

3BOJICTBEHHO-TEXHOJIOTHUECKU N

[1K-3.2 [1] - Cnocoben
OCYILECTBIISATH aHAJIHN3
HAYYHO-TEXHUYECKON
UH(POPMALIUH 110
pa3paboTke
ONTOTEXHUKH, SICPHO-
(bU3UIECKOM,
IEKTPOPUINIECCKOIM,
KknOephu3nIecKoi
anmaparypsl v
KOMILJICKCOB

Ocnosanue:
[TpodeccronabHbII

Koa m HanmenoBanue
HHAUKATOPA
JOCTHKEHUS
npogdeccuoHaIbLHOM
KOMIIETEHIIHH

3-11K-3.2[1] - 3HaTh
METOJIUKH cOOpa
00paboTKH HAy4YHO-
TEXHUYECKOU
nHdopmauu,
aKTyaJIbHbIC
pPOCCHUICKHUE U
3apyOeKHbIE HUCTOUHUKHU
uH(pOpMaIuu 1o
A7epHO-(U3NIECKOMY,
ANEKTPOUZUUECKOMY,
KubeppuznIecKkomy
pUOOPOCTPOCHUIO;;
V-IIK-3.2[1] - ymeth




crangapt: 29.004 MIPUMEHSATh METOIUKHU

MOMCKa, coopa u
00paboTku
uH(bOpMaIuy; YMETh
OCYLIECTBIIATH
KPUTHYECKHUM aHAIIA3 U
CHHTE3 HH(pOpMaIny,
MTOJIyYEHHOM M3 PA3HBIX
VCTOYHUKOB;
B-ITK-3.2[1] - B1anetsb
METOJJaMH TOUCKA,
cbopa u 00paboTKH,
KPUTHYECKOIO aHAJIN3a
U CHHTE3a UH(]OpMalLnH;
METOJIMKON CUCTEMHOT'O
MOJX0/a TSl peLICHUS
IIOCTaBJICHHBIX 3a7a

4. BOCIIMTATEJIbHBIA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

3amaun BocriuTaHus (KOx)

Co3pnanue ycinoBuid,
00ecreYnBaroIInX,
dhopmupoBaHue
npodeccHoHaNbHOMI
OTBETCTBEHHOCTH, STHUKHU H
KYJIbTYpbI HH)KEHEpa-
pa3pabdoTINKa KOMIUIEKCHBIX
TexHnueckux cucreM (B41)

BocnurarenbHb1i nOTEHIMAI
JUCHUTUINH

1. Mcnonp30BaHre BOCIUTATEIBHOIO
HOTeHIMaNla TUCIUIUINH "BBenenne
B (pU3MKy B3auMOIEHCTBUS
HMOHU3UPYIOLIETO U3ITYUEHHUS C
BemecTBoM', "BBenenne B
HelTpoHHy10 pu3uky" s
dhopmupoBanus npodeccuoHaTbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WH)XEHEPHOTO MBIIIJICHUS ITyTEM
MIPOBEACHUS (PU3NUECKUX
SKCIIEPUMEHTOB 1O 33/IaHHBII
METOAMKAM, yUUThIBAs
KOHCTPYKTHBHBIE OCOOCHHOCTH
paspabarbiBaeMOU SAEpHO-
(buzmvecKoil, 3MeKTpohU3NIECKON U
KkuOeppu3nIecKoii anmaparypsl 1
COCTaBJICHUS OTMCAHUS TIPOBOIUMBIX
Hccae0BaHuM, OTYETOB, aHAJIN3a
pPe3yABTATOB U TIOJITOTOBKU HAYYHBIX
nyOnukanuii. 2. Ucnonabs3oBaHue
BOCIUTATEILHOTO MOTEHIIHANA
JUCHUTIITUHBI « OCHOBBI
MIPOEKTUPOBAHUSI KUOEPPUZNUECKUX
YCTPOWCTB U CUCTEM» AJIA
(hopMupOBaHHS TPUBEPKEHHOCTH K
npodeccroHaNbHBIM IEHHOCTSIM,
3THKE U KYJbType UH)KEHEepa-
pa3paboTurKa, NOBBIIICHHUS] HHTEpEca
K MH)KECHEPHO-IIPOEKTHOU
JEATEIBHOCTH YEPE3 U3yUEHUE




[IpodeccrnonanpHOE
BOCITUTAHHE

Co3znanue ycioBHi,
o0ecrneynBaroIInX,
(hopMHUpOBaHHE TBOPUYECKOTO
WH)XCHEPHOTO MBIIIJICHUS U
CTPEMIICHHA K ITIOCTOSHHOMY
camocoBepiieHCTBOoBaHMIO (B43)

BOIIPOCOB IIPUMEHEHMSI METO/I0B
MIPOTPaMMHOM MHKEHEPHUH B
IIPOEKTUPOBAHUH, TOBBILIICHUS
palIualMOHHON CTOMKOCTH
anmnapaTypbl 1 y4eTa BHEIIHUX
BO3JIEHCTBYIOIUX (PaKTOPOB,
03HAaKOMJIEHUE C TEXHOJIOTUSAMU
MIPOMBIIIIJIEHHOT'O MTPOU3BOJICTBA
IIOCPEACTBOM MOTPYKEHUS
CTYJEHTOB B pabOTy Hay4YHBIX
nabopaTopuil.

1. Mcnonp30BaHMe BOCIIUTATEIBHOTO
MOTEeHLIMaja TUCIUIUINH "BBenenue
B (pu3HMKy B3auMOIEHCTBUS
NOHU3UPYIOLIETO U3ITYUECHHUS C
BemecTtBoM", "BBeaeHue B
HelTpoHHyI0 pu3uky" uis
dhopmupoBanus npodeccuoHaTbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIUICHUS IIyTeM
MIPOBEACHUS (PU3NUECKUX
SKCIIEPUMEHTOB 1O 33/IaHHBII
METOJIMKAM, YUYNUThIBas
KOHCTPYKTHBHBIE OCOOCHHOCTH
pa3pabaTeIBa€MOii s1epHO-
(uznueckoil, 31eKTpohru3nIecKoil 1
Kkubep(hu3ndYecKon anmnaparypsl U
COCTaBJICHUSI OIMCAHUS MPOBOIUMBIX
HCCIIEI0OBaHUM, OTYETOB, aHAIN3a
Pe3yJbTaToOB U MOATOTOBKH HAYYHBIX
nyOnukanuii. 2. Mcnonb3oBanue
BOCIIUTATEIILHOTO MOTEHIIMANA
JUCIMILTMHBI «OCHOBBI
MIPOEKTUPOBAHMSI KUOEPPUZNUECKUX
YCTPOMCTB U CUCTEMY IS
(hopMHpOBaHUS IPUBEPKEHHOCTHU K
npogecCuoHaIbHBIM LIEHHOCTSIM,
3THKE U KYJbType UH)KEHEepa-
pa3paboTunKa, MOBBIIICHHUS] UHTEpeca
K MH)KCHEPHO-TIPOEKTHOU
JeATEIbHOCTH Yepe3 U3yueHUe
BOIIPOCOB NPUMEHEHUSI METO/I0B
NPOrpaMMHOMN UHXKEHEPUH B
MIPOEKTUPOBAHUH, MOBBIIICHUS
pPaaualMOHHON CTOMKOCTH
anmnapaTypsl U yueTa BHEIIHUX
BO3JICHCTBYIOMINX (PAKTOPOB,
03HAaKOMJIEHUE C TEXHOJOTUSAMU
IPOMBIIIIEHHOT'O IPOU3BO/ICTBA
IIOCPEACTBOM HOTPYHKEHUS
CTYJEHTOB B pabOTy Hay4YHBIX
1abopaTopuH.




S. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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1 [lepBe1it pazgen 1-8 16/0/4 50 K-8 3-TIK-
3.2
2 Bropoii paznen 9-16 | 16/0/8 50 KHU-16 | V-
IK-
3.2,
B-
K-
3.2
HUmoeo 3a 7 Cemecmp 32/0/12 100
KonTtposbHbie 0 2 3-1IK-
MeponpusTua 3a 7 3.2,
Cemectp V-
K-
3.2,
B-
IK-
3.2

* — COKpallleHHOEe HauMEHOBaHKe (POPMBI KOHTPOJIS
** _ cymMMa MakCHMAabHBIX OallIoB JOJDKHA ObITH paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(nnn) sx3ameH

CoxpalnieHre HaUMEHOBAaHUH (POPM TEKYILIETO KOHTPOJIS U aTTECTAllUK Pa3/ieiIoB:

0Oo603ua | Ilo1HOe HANMEHOBaHHE
YyeHHe
KN KoHTpouib 1o uroram
C) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,
u yac. , yac. yac.
7 Cemecmp 32 0 12




1-8 IlepBblii pa3gen 16 | 0 | 4

1 I'eomeTpusi KpucTaNIOB Bcero ayutopHbIx 4acoB
Kpucrannuueckas pemerka. CUMMETpHs KPUCTAJIIOB. 2 [0 [0
Knaccudukanus kpucramion. Kpucramiorpapuueckue Omnuaiin
cuMBoJIbl. OOpaTHAs pelIeTKa. BEKTOP 0OPAaTHOI PELIETKHY. 0 |0 |0

2-4 JAudppakuusa B KpucTapiax Bcero ayIuTOpHBIX 4acoB
AMIUTATY1a pacCEIHHON BOJIHBI PEIIETKON TOYEYHBIX aTOMOB. | 6 | 0 | 4
VYpaBuenue qudpakiun Jlays. ['eomerpuueckas OwnJlaiin
uHTepnperanus ypaBuenus Jlayn. [loctpoenne OBanbaa. 30H61 | () 0 0
Bbpunmiosna. CTpyktypHslIii (pakTop 6azuca. ATOMHBIN (akTop
paccestHusl. TemneparypHas 3aBUCUMOCTb JINHUN OTPa)KeHUS.
®akrop Jlebas-Bamnepa. DkcriepuMeHTaIbHbIE
TU(PAKIIMOHHBIE METO/IBI.

5-6 Kunaccnpukanusi KoHAeHCMPOBAHHBIX CpPe/ IO TUNIAM cBsA3M | Bcero ayiutopHsIxX 4acoB
HNoHHas, koBaJIeHTHasA, METAUIMYECKasA, BOJIOPOJIHAS CBS3b. 4 | 0 | 0
HNonnble kpuctamuibl. KoBaleHTHBIE KpUCTAILIBI. DHEPTUs Ownnaitn
cBsA3H. Teopus MOJIEKYJISIpHBIX KpUCTaLIoB. MHaynupoBanHoe | () 0 0
Y OPUEHTALIMOHHOE JUIIOJIbHOE B3aUMOJEICTBHE.

Meramnueckue KpucTtauibl. BogopoaHas cBsi3b. JHEprus
CBSI3H.

7-8 CrpykTypa BemecrBa Bcero ayutopHbIx 4acoB
CrpykrypHble cBsi3kH. Pasnnunble THIBI CTPYKTYp. TBEpABIE 4 [0 [0
pacTBOPBI 3aMEILEHUs, BHEIPEHMS U BblunTaHus. [Ipasuna Omnutaiin
IOm-Po3zepu. 3akon Berapaa. IlonaTre cCBEpXCTPYKTYpBHI. 0 0 0
THIbI HHTEPMETAJUIUIOB: JATBTOHUIBI U OEPTOIIU/BI.

Awmopduas crpykrypa. KBazukpuctamisl. JKuIKie KpUCTaIUIbL.

9-16 Bropoii paznen 16 0 8

9-10 | IlpumeHeHHne MeccOAYPOBCKON CIIEKTPOCKONMHU B Bcero aynuTopHbIX 4acoB
HCCJII0BAHMSIX TBEPABIX TeJl 4 | 0 | 4
Dddexr Meccbayaspa. Ucnyckanue u morsomieHre GOTOHOB Ownnaiin
siapamu B kpuctauiax. Cxemsl AP skcniepruMeHTOB 110 0 0 0
IIPOITYCKAaHUIO U pacceuBaHuIo usinydeHus. [lapamerpst AP
CIIEKTPOB U MX CBA3b C JUHAMUYECKUMH CBOMCTBAMH PELIETKH .

Benuunna r¢dekra. BeposTHOCTh pe30HAHCHOTO MOTIIOMICHHS
U HclilyckaHue (OTOHOB B KpucTtayuiax. VccienoBanue
IIPOLIECCOB YIOPSI0YEHUS TBEPBIX PaCTBOPOB.

11-12 | HecoBepuieHcTBA M Ae(eKThI B KPUCTAJLIAX. Bcero ayiutopHbIx 4acoB
ToueuHoble eheKThI: BAKAHCHU, MEKY3€/IbHBIE aTOMBI, 4 [0 [0
IIPUMECHBIC aTOMBI 3aMELeHNs U BHeIpeHus. [legexTsl no Ownuaiin
[ITorTkn, no @penkento. J(UCIOKALNN: TUHEUHBIE U BUHTOBBIE | () 0 0
OUcIIoKauuy. /lucnokanuy Ha rpaHULIax KPUCTAJUIUTOB.

JIBoitHukoBaHue. [I0BEpXHOCTHBIC U 00BEMHBIC TE(EKTHI.

13-14 | Indpdpy3us Bcero aynutopHsIx 4acoB
ATomHBIe MeXaHU3MBI T} Py3nun. DeHOMEHOJIOTHIECKOE 4 [0 | 4
onucanue auddysun. [lepsriii u BTOpoii 3aKoHb DUKAa. Omnuaiin
TemmeparypHas 3aBUCUMOCTb K03 punimenToB nupdys3umn. 0 0 0
Juddy3us B TBepAbIX pacTBOpax 3ameleHus. Trepaodasuble
peaxkiuu.

15 MDOHOHBI 1 K0JIeOAHHS PelIeTKU Bcero ayiuTopHBIX 4acoB

[Tepenoc temnoBoii 3Heprun. Knaccuueckas v KBaHTOBas
TEOpUU Tap-MOHUYECKOTro KpucTaia. DOHOHBI U KoieOaHus
pemetku. Konebanus B pemeTke U3 0OIMHAKOBBIX aTOMOB.

2 |0 [0
Oumuaiia
0 |0 |0




Hucnepcus. @azoBasi 1 TpynmnoBasi CKOPOCTH BOJTHOBOTO
nakera. Pemerka ¢ nByms atomamu. ONTHYECKUE U
aKyCTHUYECKHE BETBU KOJICOaHUH.

16 TermoBble CBOMCTBA TUITEKTPUKOB Bcero ayiutopHbIx 4acoB
TermioeMKoCTh KpUCTAININYECKON PEeIIETKH. AHTapMOHUYECKUE | 2 | 0 | 0
B3aMMOJICICTBUS B KpHUCTasliax. TerioBoe paciuiupeHue. Omnuaiin
TenIonpoBOHOCTS. 0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAH OILINA:

Oo6o3na | [lo1HOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuainsl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaumu

T Tectbl

OCM DNEKTPOHHBIEC CIIPABOYHBIE MATEPUATIBI
4( NHTEpaKkTUBHBIN CaUT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansatuii / Coaep:xxanue

7 Cemecmp

Paoora Nel
Omnpenenenre napaMeTpoB KPUCTATLTUIECKON PEIIETKU C
MIOMOUIbIO AMPPAKIMKU PEHTTEHOBCKUX Jy4el

PaGora Ne2
B3anMozpeiicTBre ramma-u3nydeHus ¢ BemecTBoM. Db exT
MeccOayapa

Padora Ne3
[Tpumenenne meccO6ay’pOBCKOM CIIEKTPOCKOIHH B
MCCIICOBAHUH OJIMKHETO MOPSIIKA

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

PeanusytoTcs cneayroiue cpeacTBa, Clioco0bl U OpraHU3allMOHHBIE MEPOIIPHUSTHS:

| W3y4eHHE TEOpPeTHYECKOro MaTepuaja IUCHUUIUIMHBI Ha JIEKUUSAX C HCIOJb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

] caMOCTOSITeNIbHOE M3Y4YEHHE TEOPETHUECKOro MaTrepuania AUCHUILIMHBI C UCIOJIb30BaHUEM
Internet-pecypcoB, METOUYECKHX Pa3padOTOK, CIEIHATBLHON y4eOHOM TUTepaTyphl.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLHUILIMHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O0O0y4YeHHs (KOMIIETCHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHATUN TEKYIIETo,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.




CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IH)IHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)
TK-3.2 3-11K-3.2 D, KU-8
V-TIK-3.2 D, KU-16
B-TTK-3.2 D, KU-16

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTrecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM 1IKaJIe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3a/IaHMM B paMKax TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOTPaMMHBIN MaTepuan,
HCYEPIBIBAOIIE, MMOCIIEA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO €ro
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpaduIecKon

JIUTEPATYPHIL.
85-89 B OreHKa «X0pOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, 'paMOTHO U 110 CYLIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJICTBOPHUTEIBHO

BBICTABILSICTCSL CTY/ICHTY, €CJIH OH UMEET
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImyCcKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTATOYHO MPABUIbHBIE
(bOopMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH IIOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH IPOrPaMMHOT0 MaTepuala.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT
2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH TUCLIUITHHE.

Hixe 60




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAS JIMTEPATYPA:
1. 539.2 C 87 CtpykTypa u CBOHCTBa TBepbIX Tel : yued. mocobue, Mocksa: HUAY MUDU, 2018

2. OU K 90 ®uszmnka KOHIESHCHPOBAHHOTO COCTOSHHUS B SJIEKTPOTEXHUIECKOM MAaTEPUAIIOBEICHUH :
yuebHoe nocobue, Cankt-IlerepOypr: Jlans, 2021

3. O M 34 dusuka TBepaoro tena : yueoHoe nocooue, Cankr-Ilerepoypr: Jlans, 2021

4. 620 ®50 duznueckoe marepuanopenenune T.1 dusnka TBepaoro tena, Mocksa: HUAY MUDU,
2012

5.539.2 K45 Breaenue B ¢pusuky TBepaoro tena : , U. Kurrens , M.: MenuaCrap, 2006

JOITOJIHUTEJIbBHA S JIMTEPATYPA:
I[MPOIr'PAMMHOE OBECITEYEHUE:

CrnenuaibHOE TTporpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecIieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

[Ipu peanuzanuu mporpaMmbl TUCHUILIAHBI UCTIOJB3YIOTCS 00pa3oBaTelbHbIE TEXHOJOTUH B
dbopMe NeKIUN U MPAKTHUYECKUX 3aHATUN. JJIT KOHTPOJS YCBOEHHUS CTYJIEHTOM pa3JelioB JaHHOIO
Kypca M TpHEMa CaMOCTOSTEIbHOM pabOThl HCIOJIB3YETCS TECTHUPOBAHHUE M YCTHBIA OMpOC.
CamocTtosTenbHass paboTa CTYyACHTOB MOApa3syMeBaeT MoJ co0oi  mpopaboTKy JEKIHOHHOTO
Marepuaiga C HCIOJIb30BAHUEM PEKOMEHIYEMOW JHUTEepaTypbl AJii MOATOTOBKA K KOHTPOJBHBIM
MEPOIPUITHUSIM.

[Ipy wW3yuyeHHMH NIUCUUIUIMHBI HEOOXOAMMO HMMETh IMPEACTaBICHUE O KPUCTAJUIMUECKOU U
ne(eKTHOM CTPYKType TBEPABIX TEI M IKCIEPUMEHTAJBHBIX Croco0ax e€ ompeencHusi, MOHUMATh
(bU3MYEeCcKre MPOIECCHI, OMPEEISIIONINE TEIUIOBbIE, MICKTPUUYECKUE U MArHUTHBIC CBOMCTBA BEIIECTBA
W UMETh TPEICTABICHUE O COBPEMEHHBIX (PU3NYECKHX METOAaX HCCIEAOBaHMUS KOHIECHCHUPOBAHHBIX
cpen. CTyAeHTbl JOJKHBI YMETh CBOOOJHO MOJIb30BATHCS CIPABOYHOM JIUTEPATypoOd MO TeMaTHKe
JUCUUTIINHBL.



[Tpuctymnas K U3y4eHHUIO JUCUUIUIMHBI CTYJCHTY HEOOXOAMMO 03HAKOMHTHCS:

* ¢ coiep>)kaHueM paboueil mporpaMMbl AUCIUTUTAHBI,

* C IETSIMH U 33Ja4aMH JUCIUTUIAHBL,

* PEKOMEH/TyeMBIMH JIUTEPATYPHBIMUA UCTOUHUKAMHU

* METOJMYECKUMH pa3paboTKaMH MO JaHHOH JAWCIUILTIHE, UMEIOIINMUCS Ha 00pa30BaTeIbHOM
noprase u caite kadenps

PexoMenaanuu mo moAroToBKe K JIEKIIMOHHBIM 3aHITHIM

1. U3ydyenune MuCHUIUIMHBI TpeOyeT CHCTEMaTHYEeCKOrO0 U MOCIEAOBATEIHHOTO HAKOIUICHUS
3HaHUH, CJeOBaTEIbHO, MPOMYCKU OTAEIbHBIX TEM HE MO3BOJISIOT TNTyOOKO OCBOUTH IpPEIMeET.
[TosToMy cTyneHTaM, IPOIYCTUBILINM 3aHATHUS, HEOOXOAUMO CaAMOCTOSITEIBHO MPOPadOTaTh TEMY.

2. Jlns moHuMaHMA Martepuajga y4yeOHOW AMCHUIUIMHBI M KA4YeCTBEHHOTO €ro YCBOGHHS
PEKOMEHIYETCS:

* BECTH KOHCIIEKT JieKiuii. KoHcrekTupoBaHue mpeacTaBisieT coOoil cxkaroe W CBOOOJHOE
U3JI0)KeHUe Haubolsiee Ba)KHBIX, KapJMHAJIbHBIX BOIPOCOB TEMBbI, M3JaraeMoil B Jexkuuu. Benenue
KOHCIIEKTa CO3/IaeT OJaronpusiTHbIC YCIOBHS Ul 3alIOMUHAHMSI YCIIBIIIAHHOTO, T.K. B TOM Ipoliecce
NPUHUMAIOT y4acTUe CIyX, 3peHHe U pyka. KOHCIEKT BeAeTcs B TeTpaIu WM Ha OTJENIbHBIX JIHCTaX.

* [Iepe]] OuepeTHON JIEKIIMEeH MPOCMOTPETh O KOHCTIEKTY MaTepuall MpebIayIIen JIeKInH;

* mpopabaTeiBaTh y4eOHBIM MaTepual JEKIUH MO y4YeOHUKY W YYEOHBIM IMOCOOMSIM  JUIS
YCIIEIIHOTO OCBOEHUS MaTepuaa

* peryisipHO OTBOAMTH BpeMs JUI TOBTOPEHHS MPOIMIEHHOTO MaTepuaia, MpOBEpssl CBOH
3HaHUS, yMEHUS ¥ HaBBIKH 110 KOHTPOJILHBIM BOIIPOCaM

* 3aIMCBIBATh BO3MOYKHBIE BOIPOCHI, KOTOPBIE MOKHO 33/1aTh JIEKTOPY Ha JIEKITHH

PexoMenaanuu rno noAroToBKe K MPaKTUYECKUM 3aHATUSAM

1. IIpakTHueckue 3aHATUS CIy>KaT AJS 3aKpeIUieHus M3ydyeHHoro marepuana. [loaroroBka k
MPAKTUYECKOMY 3aHATHIO BKJIIOYAaeT B ce0s TeKyllylo paboTy Haja y4eOHbIMH MaTepualaMu C
UCIOJIb30BAHUEM KOHCIIEKTOB M PEKOMEHIyeMOW OCHOBHOM M JIOMOJHUTEIBHOM JIUTEpaTyphI.

2. ObyyaroumMces cieayeT MpH MOATOTOBKE K MPAKTHYECKUM 3aHATHUSIM:

* 10 OYEPEAHOTO MPAKTUUYECKOTO 3aHATHS 10 PEKOMEHIOBAaHHBIM JIUTEPATYPHBIM HCTOYHHKAM
popadoTaTh TEOPETUICCKUI MaTepHall, COOTBETCTBYIOIIEH TEMbI 3aHSATHS;

* BHUMATEJIBHO MPOYUTATh MaTEpUaN JIEKIHUH, OTHOCSIIUXCA K JaHHOMY MPAaKTHUYECKOMY
3aHSTHIO;

* pabouas mporpamMma AUCHUIUIMHBI MOXXET OBITh HCIOJb30BaHa B KaueCcTBE OPUEHTUpA B
OpraHMU3aIiK MOATOTOBKH U 00y4YEeHHUS;

* B XOJIe IPAaKTUYECKUX 3aHATHH 1aBaTh KOHKPETHbIE, YETKUE OTBETHI MO CYIIECTBY BOIIPOCOB,
JOBOJIUTh  K&KIYI0 3aJadyy [0 OKOHYATEIbHOTO peIleHHs, JIeMOHCTPHPOBATh IOHUMAaHHE
MPOBEJCHHBIX pPAacyeToB (AaHANM30B, CHUTyalMid), B Ciydae 3aTpyJAHEHUH oOpamarscsi K
MIPEToIaBaTelto.

CamocTosTenbHas paboTa o0yyaronmxcs

1.CamocTosiTenbHast pabota mpennonaraet (OPMHPOBAHME W YCBOCHHUE TEOPETUUYECKOTO
Marepuajga Ha 0a3e U3YYCHHS H CHUCTEMaTHU3allid MaTepHUaioB YYeOHUKOB, OQHUIIMATBHBIX
roCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIOJIb30BAHHEM
MH(OPMALIMOHHO-TIOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn HTepHeT.

2.00yyvaromumcst  ClIeIyeT pYKOBOJACTBOBATbCA TIpapUKOM CaMOCTOSITENBHOW  paboThl,
OIpeIeIeHHbIM pabodrM IIJIAHOM JUCLMIUIMHBI M BBINOJIHATH BCE IUIAHOBBIC 33JaHUs, BblJaBacMble
MIPEeToIaBaTeNieM JUIsl CAMOCTOSATEILHOM PadOThI, U MPEACTABIATHCS B YCTAHOBICHHBINA CPOK

PexomeHganmu 1o moAroTOBKE M cjaue aTTeCTalllH 110 TUCIIUILIHHE



1 Ilo nucuunianHe NeMcTBYeT OauIbHO-PEUTHHIOBAas CHCTEMa, KOTOpasl BKIIOYACT TEKYIUH
KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHYIO aTTECTALUIO TI0 UTOraM OCBOCHHUSI TUCLIUILIAHBI

2. IlpoxoxaeHne KOHTPOJBHBIX PyOex el Mo WToraM OCBOEHHS TUCIMIUIMHBI MPOBOJUTCS B
CepeHE U KOHIIE CEMECTpa.

3. Ortan npoMeXyTOYHOM aTTeCTallMd II0 MTOraM OCBOCHMS JHCHMIUIMHBI B LEJIOM
IIOIpa3yMeBaeT cady YK3aMEHA U CAMOCTOATEIbHYIO MOATOTOBKY K HEMY

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI TIPENIOJJABATEJENR

1.0011111€ TT0I0KEHUS

1.1.IlpennonaBanue yuyeOHOM NUCIMIIIMHBI OCYILECTBIISETCS B COOTBETCTBUU ¢ DenepaabHbIM
rOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJIAPTOM BBICHIETO MPO(ECCHOHAIBLHOTO 00pa3oBaHUs, C
Y4eTOM KOMIIETEHTHOCTHOW MO/IENIN BBIITYCKHHUKA JAaHHOH 00pa30BaTeIbHOM MPOrpaMMBl.

1.2.1lpu peanu3anyy IporpaMMbl JUCHUTUIMHBI UCTIONB3YIOTCS 00pa30BaTeIbHBIC TEXHOIOTUU
B ¢opMe JIeKLIUH, MPAKTUYECKUX 3aHATUN U CaMOCTOSITENIbHOM paloThl ¢ Hcmoib3oBaHueM Internet-
pecypcoB, METOAMYECKUX pa3pabOTOK, yueOHOM, HAYYHO-TTOMYJIAPHON ¥ HAYYHOH JIUTEpaTypHI.

1.2.Ha nepBOM 3aHSATUM NPENOIaBATENb:

3HAKOMUT CTYJEHTOB C LEISIMU M 3aJa4aMM MPErnoJaBacMoOil JUCUUILIMHBI, ONpPENeNseT ee
MeCTO B 00pa3oBaTeIbHOI nporpamme, 0003HaUaeT MEXIUCIMITIIMHAPHbIE CBSI3H;

YTOYHSIET HAMOJHEHHWE JEKIUH M TUJIaHbl MPAKTUYECKUX (CEMUHAPCKHX, J1a0OpATOPHBIX)
3aHATHUI B COOTBETCTBMM C paboyeil MmporpaMmoi AMCHUIUIMHBI, C YY€TOM KOHTHHI€HTAa U YPOBHS
MIOATOTOBKU CTYJIEHTOB;

PEKOMEHJIyeT OCHOBHYIO M JIOIIOJIHUTEIBHYIO JINTEpaTypy I YCHEHIHOTO OCBOCHHMS
JTUCITUTITUHBI,

JOBOJIUT JIO CBEJICHMSI CTYJJIEHTOB CUCTEMY OLICHKH 3HAHMM.

2.PexoMeHjanmu o NOoAroTOBKE U MPENOAABAHUIO TUCIUILIAHBI

2.1. PekoMeH1aliuy 1o NOATrOTOBKE U MPOBEICHUIO JIEKIUH:

2.1.1.1lenp nexuuu - OpraHu3alysl LEJICHAIIPaBICHHON IT03HABATEIBHON JEATEIBHOCTH
CTYACHTOB 10 OBJIQJCHUIO MPOrPaMMHBIM MaTepuajgoM yueOHOH aucuumiuHel. Ilpu  3TOM
JEKIMOHHBII MaTepual pPEKOMEHAYETCSl IOCTOSIHHO aKTyaJM3UpoBaTh (BHOCUTH 3aMeyaHMs,
JIOTIOJIHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUNUYHBIM CTPYKTYpPHBIM 3JE€MEHTAaM JIEKIIMH OTHOCATCS: BCTYIUIEHHE, OCHOBHAs
4acTh, 3aKJIK0YEHUE. B Hauvane jexkuuu mpenojaBaTelb Ha3bIBAET TEMY JIEKI[MM, OCHOBHBIE BOIIPOCHI,
BBIHOCUMBIE Ha JIEKIMIO, YKa3blBA€T OCHOBHYIO W JIONOJIHUTEIBHYIO JINTEpaTypy W TIJaBbl U
naparpadsl B Hel, T1ie U3NI0KeH Matepual Jekuud. [locie kaxaoro pasaena aenarmTcs o0o0Iaronme
BBIBOJIBI U JJAOTCS YKa3aHH 110 CAMOCTOSITENILHOM paboTe Ha/l MaTepruaIoM JSKIUH.

2.1.3 PexkoMmeHayeTcs MaKCHMajbHO MCIIONB30BaTh HArJsiIHbIE TOCOOUS U TEXHHUYECKHUE
cpeactBa oOyuyenus. J{ist sToro paspabaTsiBatoTcs npe3eHTaunu. Kaxaplil cinai 1omKeH coaepikaTh
OCHOBHBIE TIOJOXEHUSI U COINPOBOXKAATHCS JIONOJHUTEIBHBIMM THpUMEpaMM M TOSCHEHUSMU
IIPENOIaBaTEIIs.

2.2. PexoMeHaMH 1O MOATOTOBKE U MTPOBEICHHUIO TPAKTUICCKUX (CEMUHAPCKUX ) 3aHATHIM:

2.2.1. llenp mpakTUyecKuX (CEMHUHAPCKUX) 3aHATUN - MPEIOCTABICHUE BO3MOXXHOCTEH ISt
yIayOJIeHHOTO UW3Yy4YEeHHUS TEOpUH, OBJIAJCHUS MPAKTUYECKUMU HABbIKAMH U BBIPAOOTKH
CaMOCTOSITENILHOTO TBOPYECKOI'O MBIIIEHUS Y CTyIeHTOB. Ha kaxaoMm TakoM 3aHsThu 00ydaromuecs
pemarT NpakTUYECKUE 3aJaud U JIEMOHCTPUPYIOT PE3YJbTAaThl BBINOJHEHUS JOMAIIHEro 3aJaHus,
BBIJJAHHOTO Ha NPEIbLAYIIEM 3aHITHH.



2.2.2. TlpenogaBarenb MOXXET HCIOJIb30BaTh JIOOYI0 M3 (OpPM MPOBEACHUS MPAKTUYECKUX
(ceMuHapCKUX) 3aHATHIA: 00CyKIEHNE COOOIIEHUH, TOKIIAA0B, peepaToB, BHIMOJIHEHHBIX CTYICHTaMHU
0 pe3ybTaTaM YYeOHBIX WM HAYYHBIX HCCIIEIOBAHUMN OJI PYKOBOJICTBOM IMPETOIaBATENsI, CEMUHAP-
JTUCTYT, YNPaXHCHUS Ha CaMOCTOSITEIIBHOCTh MBINUICHUS, THUChbMEHHAs KOHTPOJIbHAs paboTa,
KOJUIOKBUYM coOeceJoOBaHue, pelIeHNe CUTYaIIMOHHBIX 33/1a4, KeHCOB, paCUETHBIX 33aJIaHUN U JAPYTHUX
COBPEMEHHBIX TEXHOJIOTUN 00yUEHUSI.

2.2.3. Jlnsg MakCUMalbHOIO YCBOEHHUS AMCIUIUIMHBI PEKOMEHAYETCS HUCBMEHHBIA OIpOC
(TecTupoBaHMe, pelIeHHE 3aJay) CTYACHTOB IO MaTepuajiaM JIKIHA U MPaKTHUYeCKHX padoT.
[TonOopka BOMPOCOB i TECTHUPOBAHMS OCYILIECTBISETCS HAa OCHOBE H3YyUYEHHOTO TEOPETHYECKOIO
Matepuana. Takoi TOIXOJ TMO3BOJSET MOBBICHTH MOTHBAIIMIO CTYICHTOB IPH KOHCIEKTUPOBAHHUH
JEKIIMOHHOTO MaTepuaia.

2.3. PekoMeHanuu 1o opraHu3aii pyKOBOJCTBA CAMOCTOSITEIbHON PaboTOM CTYIEHTOB

2.3.1. CamocTtosTenbHass padoTa mpesmnonaraeT (GOPMUPOBAHHE M YCBOCHHE TEOPETHUECKOTO
Marepuajga Ha 0a3e U3Y4YCHHS H CHUCTEMaTH3allid MaTepUalioB Y4eOHUKOB, OQHUIIMATBHBIX
roCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIOJIb30BAHUEM
UHGOPMAIMOHHO-TIOUCKOBBIX CUCTEM, KOMITBIOTEPHOM ceTH MHTepHeT.

2.3.2. B xoae pyKOBOACTBa CaMOCTOSITENIbHOM paboTOl CTy/IEHTOB IpernoaBaTellb MpruooIaeT
WX K HAy9YHOMY TBOPUYECTBY, IOUCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX MPOOIIEM.

2.4. PekoMeHIaIMK TIO OCYILECTBICHUIO KOHTPOJIS 3HAHUI 00ydaeMbIX

24.1. Ilo pucuumuinHe AeWCTBYeT OalIbHO-PEHTHHIOBAas CHCTEMA, KOTOpas BKIIOYAET
TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOYHYIO aTTECTAlMI0O TI0 UTOraM OCBOCHHS
JUCTIMTUTAHBI

2.4.2.Ilo mucIUIIMHE TPEAYCMOTPEHBI CIEAYIOUIME BUJbI aTTECTAllMU: TEKYIIUA KOHTPOJIb,
pyOexKHBIN KOHTPOJIb U IPOMEXKYTOUHAS aTTeCTaIUS.

2.4.3. Texymuii KOHTPOJb MOAPA3yMEBACT MPOBEPKY TOTOBHOCTH CTYJCHTOB K JIEKIIMOHHBIM,
CEMUHAPCKUM M TMPAKTUYECKUM 3aHATHUSAM, MOTYT OBITh HCHOJB30BAaHBI PA3IUYHBIE MPOBEPOUYHBIC
3a/laHusl.

2.4.4. TIpox0oXKJIeHHE KOHTPOJIBHBIX PyOEKel MO0 UTOraM OCBOCHHS JAUCIUILIMHBI MTPOBOIUTCS
Ha 8 u 16 Henemnsx.

2.4.5. Drtan TPOMEXKYTOYHOW aTTECTAllMd IO HMTOTaM OCBOCHHS JHUCIUIUIMHBI B IEJIOM
Mo/ipa3yMeBaeT NMPUEM 3K3aMeHa U CaMOCTOATEIbHYIO MOATOTOBKY K HEMY.

ABTOpP(BI):

boiiko Hanexxna BnagumupoBHa, K.¢.-M.H.



