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1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

Lenbto ocBoeHust AUCUUIINHBL «MeETOIbl UCCIEeI0BAHUS MOBEPXHOCTU TBEPJIBIX TE»
SBJIIETCS 3HAKOMCTBO CTYJEHTOB C OCHOBaMH TEOpPUH MOBEPXHOCTH TBEPJOTO Tela U TOHKUX
IJIEHOK.

3anauu:

1) ®opmupoBaHue 3HaHUS O (PU3UKE SBICHHUM, MPOUCXOAAIIUMX HpU 0Opa30BaHUU U
SBOJIIOIIMM MMOBEPXHOCTEH, (PU3UKE HX B3aUMOJICHCTBHUS C OKpYXaloIlel cpenoi, cBOHCTBax
TOHKHUX IUIEHOK U APYTUX HAHOPA3MEPHBIX TBEPIOTENbHBIX 00pa30BaHUM.

2) BobisiBieHHE B3aMMOCBSI3€H, CO3JAIONIMX OPraHMYECKOE EIUHCTBO MEXKAY TEOpueH
TBEPAbIX TEJl U TOBEPXHOCTHBIMU CBOMCTBAMH KOHJIEHCUPOBAHHBIX CUCTEM

3) PasButue npezicraBieHUd O POJIM U MECTE JAaHHOTO Kypca B MNpo(ecCHOHAIbHON
MOATOTOBKE, B YAaCTHOCTH, MpU (POPMHUPOBAHUU MNPOPECCHOHANBHBIX KOMIETEHIMH IO
BBIOpAaHHOM CHIEIMAIbHOCTH.

4) bopmupoBaHue, BHICOKOTO YPOBHSI TEOPETHUYECKON 0a3bl 3HAHWMU, JTOCTATOYHOW ISt
aHaJiu3a M PEIICHHUS COBPEMEHHBIX HAayYHbIX M TEXHHUYECKUX NpoO0JieM, CBA3aHHBIX C
0COOEHHOCTSIMU CBOMCTB MOBEPXHOCTH KOH/IEHCUPOBAHHBIX CUCTEM.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

JucuumiuHa MeToasl HccleoBaHUsl MOBEPXHOCTU TBEPABIX TEI BXOJUT B 4acTb
yueOHOro 11aHa (opMUPYEMYIO YyHaCTHUKaMHU 00pa30BaTeNIbHbIX OTHOIIEHUN 00pa30oBaTeIbHOM
[IPOrpaMMBl.

JUis  u3ydeHus  JUCLUMIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(hOpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ TPAKTUK:

Teopus TBepaOro Tena

YucneHHoe MOIeIpoBaHe GU3NYECKUX MPOIIECCOB B TBEPABIX TEIAX

KoMmbroTepHbie TEXHOJIOTUH B HAYKE U IIPOU3BO/JICTBE

KomMmmbroTepHoe MoienupoBaHue HAHOCTPYKTYP U UX CBOKCTB

®u3urka Gpa3zoBbIX IEPEXO/IOB

®ur3MKa MArHUTHBIX SIBIICHUI

CriericeMuHap Mo Hay4HbIM HaIlPaBJICHUAM

CriennanbHbIA QU3NYECKUI TPAKTUKYM

3HaHus (YMEHHUs, BIAJICHUS), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IUMBI JJIsl U3YYEHUSI AUCIUTLIIUH/TIPAKTHK:

[Tpubopsl ¥ METOBI B CHEKTPOCKOIIUHU TBEPAOTO TEa

DNeKTpUYECKUEe U MarHUTHBIE CBOMCTBA TBEP/IBIX TEJ

[ToaroroBka K mpoie1ype 3allyThl ¥ 3a11MTa BHITYCKHON KBATU(PUKAIIMOHHON pabOThI

[IpousBoicTBEHHAS - IPEATUIIOMHAs TPAKTUKA

[IpousBocTBEHHAs - MPAKTUKA IO IMOJyYEHUIO IMPO(eCcCHOHANBHBIX YMEHUI U OIbITa
pohecCHOHATBHON ACSITEIIBHOCTH

[IpousBoicTBEHHAS - [TeJaroruyecKkas pakTuka

[ToaroroBka K cjaue U caya rocy1apCTBEHHOI0 AK3aMEHa

3 Komnerenuuu ody4yaromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHu s

B pesynbTaTe 0cBOCHHS MUCHUIUIUHBI (MO 1) «MeToapl uccaeq0oBaHUs TOBEPXHOCTH
TBEPAbIX TeN» 00OyUaroluics JOJKeH 001a1aTh CIEAYIOIUMU KOMIIETEHIUSMU:

KO)I HHAUKaTOopa I/IH)II/IKaTOp JOCTHIXKCHUA KOMIIETCHIINN

I1K-1 Crioco6eH miaHupoBaTh U MPOBOJIUTH HIKCIIEPUMEHTAILHBIE NCCIICT0BAHUS
IK-1.1 OcymecTBisieT mpoBeAeHUE paboT Mo 00paboTKe U aHATTN3Y




HAayIHO-TEXHUYISCKON MH(POPMAITUH 1 PE3YIbTaTOB HCCIICI0OBAHUI

[IK-1.2

Ocy1iecTBisSeT BBINOJTHEHHE IKCIEPUMEHTOB U 0(OpMIIEHUE PE3YIbTaTOB
HCCIICIOBAHMI B pa3padOTOK




4. CTpyKTypa, 00b€M M coep:kaHHue JTMCIHUIIJIMHBI (MO1YJIs1)
OO0mast TpyAOE€MKOCTh JUCIUILIMHBI COCTaBJIAET 2 3a4€THBIX €AMHUIl 72 aKaja. 4acoB, B TOM
qucle:
— KOHTaKTHas pabora— 37 akaJl. 4acoB:
— ayauTopHas — 36 akaj. 4acoB;
— BHEAayJIUTOpHas — | akaj. 4acos;
— caMocCTOsITeNbHas paboTa — 35 aKkajl. 4acos;
— B (popMe MpakTUYecKoi moaroToBku — 0 akaj. yac;

dopma aTTeCTalUY - 3a4ET

AynuTopHast T =
o | wonraxTHas paGora E % Dopma TEeKyIIEro
=
Paszzen/ Tema 3 (B axan. yacax) N Bux . KOHTPOIA Kon
g & © | camocrosaTensHOI | ycneBaeMocTH 1
JTUCIMTUTAHBI 5 e = .. | xommereHK
) S & paboThI MPOMEKYyTOTHOM
nal. | mpakr.
Jlex. P Z'S aTTecTaluu
3aH. 3aH. | O &
1. Beemenue. llenu w 3amaum
Kypca.
IIOArOTOBKA K
1.1 OcHOBHOI TOHATHS H CEMHHA
Py TECTUPOBAHUE IK-1.1, TIK-
OIIpECNIEHUs  HAyKH O 2 MPaKTHYECKas N
YCTHBIN OTBET 1.2
MTOBEPXHOCTH TBEP/BIX TEI pabora
3 TECTUPOBaHUE
. MIOArOTOBKA K
1.2 BsaumoneiictBue] CZéMI/IHa
aTOMOB B TBEPIOM TEIIE. Py TECTUPOBaHHE IK-1.1, ITK-
1 2 MIPaKTUYECKas N
SIBIeHNsT Ha TIOBEPXHOCTH aGota YCTHBIH OTBET 1.2
[TBEpI0OTO TENA P
TECTUPOBaHUE
Toro no pa3aeny 3 2
2. CtpykTypa NOBEpXHOCTH U
CTPYKTYpHBIC Te(eKThI.
MIOArOTOBKA K
2.1 Kpucramnuueckas CEMHHApY
CTPYKTYpa TBEPIOIo Tela. [IPaKTHYECKast
TDYKTYP P P TECTUPOBaHUE IK-1.1, ITK-
Pemerku Bpase. Mupuexcobl 2 1 0,95 pabora o
YCTHBIN JTOKJIaz 1.2
Munnepa. [Ipumep TECTUPOBAHUE
IIPOCTOr0 KpUcTasia MIOArOTOBKA
3 JIOKIaa
IIOArOTOBKA K
2.2 ATomMHas  CTpyKTypa A
o CEMHHApPY
[HCTBIX IIOBEPXHOCTEH: HpAKTHYCeKAs
Penaxcanus u 1 1 P a6ora TECTUPOBAHUE IK-1.1, TIK-
[PEKOHCTPYKITUSI. Mopneny P YCTHBII JTOKNaJ 1.2
N TECTUPOBaHUE
Teppac-CTyNeHeNH-n310MOB.
MIOArOTOBKA
/lehexThbl Ha TOBEPXHOCTH.
JIOKIaa
MToro no paszneny 2 2 1,95
3. CopOuuoHHbIE POLECCH
MIOArOTOBKA K
CEMUHA]
3.1 SlBnenue axncopOuUUU. . aKTquIc)zaﬂ
®duzocopOius u P IK-1.1, TIK-
3 1 1 2 pabora
xemocop6Ouus.  Kuneruka 1.2
TECTUPOBaHUE
ancopOouuu.
MIOArOTOBKA
JIOKIaa




IoATrOTOBKA K

TECTUPOBAHUC

CEMUHApY
[IPaKTHYECKast
3.2 SBieHue necopOuuH. P IK-1.1, TIK-
1 2 pabora
Kunernka necopouuu 1.2
TECTUPOBaHUE
IIOArOTOBKA
JIOKIaa
MToro o paszneny 2 4
4. OObémHas aubdysus u
MIOBEPXHOCTHAs nuddy3us.
DJeKTpOHHBIE CBOIiCTBa
HIOBEPXHOCTH
IIOArOTOBKA K
CEMUHApY
4.1 OOwémuas muddysus MpaKkTHYECcKast
BOIU3H IIOBEPXHOCTH: 201 6 pabora TECTUPOBaHHE IK-1.1, TIK-
MexaHu3Mbl muddy3un. TECTUPOBaHUE YCTHBIN JTOKJIaz 1.2
IlepBeiii 3akoH Puka. pabora ¢
3JEKTPOHHOMI
3 O6nbIMOTEKOM
MIOAIOTOBKA K
CEMUHApY
[IPaKTHYECKast
4.2 Bunet 3MUCCHY P
pabora TECTUPOBAHHE IK-1.1, TIK-
biekTpoHOB  u pabora 2 6 o
TECTUPOBaHUE YCTHBIN JTOKJIaz 1.2
BbIXOA.
pabora c
3JIEKTPOHHOI
O6n6IMOTEKOM
MToro o pasneny 4/21 12
5. PocT ToHKHX MIEHOK
IIOMCK
JIOIOJTHUTENIBHON
nHpopmMaLuu 1o
TeMe
5.1 MexaHusmbel  pocTta TECTUPOBaHHE IK-1.1, ITK-
N 3 1 2 HOJIrOTOBKA K N
TOHKUX IJIEHOK. YCTHBII OTBET 1.2
CEMUHApY
[IPaKTHYECKast
pabora
TECTUPOBaHUE
IOYICK
JIOIOJTHUTENIBHON
nHpopmaLuu 1o
5.2  MexaHu3Mbl 0CTal TEME
P TECTUPOBaHUE IK-1.1, ITK-
FeTEPOdNUTAKCUAJIBHBIX 1 2 MIOJTOTOBKA K N
YCTHBIN OTBET 1.2
[LUICHOK. CEMUHApY
[IPaKTHYECKast
pabora
TECTUPOBaHUE
IIOMCK
JIOIOJTHUTENIBHON
nHpopmaLuu 1o
5.3 [IpuHnmn METO/] TEME
p N TECTUPOBaHHE IK-1.1, ITK-
MOJIEKYJISIPHO-Ty4EBOU 1 2 MOJIrOTOBKA K N
YCTHBIN OTBET 1.2
PIUTAKCUM. CEMUHAPY
[IPaKTHYECKast
pabora




IIOMCK
JIONOJTHUTENIBHOM
nHpopMaLuy 1o
5.4 Metonsl  OcaXAEHUS TeMe
A JICHI TECTUPOBaHHE IK-1.1, ITK-
TOHKMX IUIEHOK M3 IapOBOU 1 2 2 MIOJTOTOBKA K N
YCTHBIN OTBET 1.2
(hazbl. CEMHUHApPY
[IPaKTHYECKast
pabora
TECTUPOBaHUE
Toro no pa3aeny 4 5 8
6. Duszuyeckue METOJbI
HCCIE0BaHUS COCTOSIHUS
HIOBEPXHOCTH
MIOArOTOBKA K
6.1 ATOMHBIE CZéMI/IHa
MaHUIYJSIIUKA C TOMOLIbIO Py TECTUPOBaHUE IK-1.1, ITK-
2 1 1 MIPaKTUYECKas N
CTIM s GopMHpOBaHUSA pabora YCTHBIIT OTBET 1.2
HaHOC TYyp.
TPYKTYP TECTUPOBaHUE
6.2 Cxanupyronasy MIOArOTOBKA K
JIEKTPOHHAST MHUKPOCKOIIHSL. CEMUHA]
TP P Py TECTUPOBaHUE IK-1.1, ITK-
[IpuHun Meroga U €ro 2 1 2 MIPaKTUYECKas N
YCTHBIN OTBET 1.2
BO3MOXKHOCTH. pabota
TECTUPOBaHUE
MIOArOTOBKA K
6.3 Cxanupyronasy
CEMUHApY
TYHHEJIbHAs MHKDPOCKOIIMSL. TECTUPOBaHHE IK-1.1, ITK-
1 1 2 MIPaKTUYECKas .
[TpuHiun MeTona U €ro aGota YCTHBIH OTBET 1.2
BO3MOXKHOCTH. P
TECTUPOBaHUE
IIOArOTOBKA K
6.4 ATOMHO-cHII0Bas CEMUHA]
Py TECTUPOBAHUE IK-1.1, TIK-
MUKPOCKOIHSL. [IpuHnun 1 1 2 MIPaKTUYECKas .
YCTHBIN OTBET 1.2
METOIa U €0 BO3MOXKHOCTH pabora
TECTUPOBaHUE
Toro no pa3aeny 6 4 7
Toro 3a cemectp 19 | 1921 32,95 3auér
l1TOro 1Mo AUCLIUILIMHE 19 | 1921 32,95 3a4er




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

Pesynprar ocBoeHMs qucHUIIMHbL «MeTo bl HCCIIEIOBAHUS IOBEPXHOCTH TBEPABIX TEI
— (¢dopMHUpOBaHHE Y CTYIEHTOB KOMIIETEHLIMH MPEACTaBISAIOUIMX COO0N JUHAMHYHYIO
COBOKYITHOCTh 3HAaHWUM, YMEHHM, BJIAJICHUM, CIIOCOOHOCTEH W JIMYHOCTHBIX KayeCTB, KOTOPYIO
CTYIEHT MOXKET IPOJEMOHCTPUPOBATh IIOCJE 3aBEpIICHHs] OO0y4eHMs] 10 MarucTepcKoit
obOpasoBaTenbHON Tmpo-rpamme. s (GopMUpOBaHUS HSTUX KOMIIETCHIIMM | peaju3aiiu
MPEAYCMOTPEHHBIX BUJIOB YU€OHOU pabOThI, B yueOHOM ITPOIIECCe B KAYECTBE 00pa30BaTEIbHBIX
TEXHOJIOTUM MCHOJb3YIOTCSI TPAAMLMOHHAS W TEXHOJIOTHS HH(POPMAIMOHHO-IIPOEKTHOTO
oOyueHusi, O3BOJIAIOLIAs CTYACHTY B Ipolecce 00ydeHHs] caMOMy BbIOMpaTh (opMUpYyEMbIe
KOMIIETEHIIMU U JINYHOCTHBIE KAa4ecTBa, TEM CaMbIM MPOEKTHPYs i ceds 00pa3oBaTeabHbIN
Iporecc.

VY4eOHble 3aHATHUS IPOBOJIATCS B BUJE JIEKIHUH 1 1a00PAaTOPHBIX 3aHATHI

Jlexuuu npoBoasSTCS B BUAE:

* 0030pHBIX — JIJIs1 CUCTEMATH3ALUH U 3aKpETICHUS 3HAHUM 0 TUCHUIUIMHE

* TH(OPMALIMOHHBIX — JUIsl 03HAKOMJIEHHSI CO CTaHJapTaMu U CIIpaBO4YHOI nH(popManuen

* MPOOJEMHBIX — JJIs1 Pa3BUTHUS UCCIEIOBATENIbCKUX HABBIKOB U HU3YYEHHUs CIIOCOOOB
penieHus 3aaau.

Jlexuuu mnpoBOAATCS B MOTOYHBIX ayIUTOPUAX C TPUMEHEHHUEM KOMIIbIOTEPHBIX
npe3eHTanuil. KoHuenTyanbHy!0 OCHOBY JIEKIMOHHO-CEMHUHAPCKONW TEXHOJIOTMH COCTABJISIOT
MPUHIMIBI [€arOTUKU: HAyYHOCTH, MOCIEA0BATEIbHOCTH U CUCTEMATUYHOCTH, JOCTYIIHOCTH,
IIPOYHOCTHU, CO3HATEIBHOCTH U aKTUBHOCTH, HATJSAHOCTH, CBSA3H TEOPUM C MPAKTUKOH, ydeTa
WHIMBHUIYyAIHHBIX 0COOCHHOCTEH CTYJCHTOB.

Ha npaxkthueckux 3aHATUAX NPUMEHSIOTCS KaK aKTUBHbIE, TaK M HHTEPAKTUBHbIE
METO/Ibl 00Y4Y€HHUs, KOTOpblE€ B OTJIMYHE OT AaKTUBHBIX METOJIOB, OPHEHTHPOBAaHbI Ha OoJjiee
HIMPOKOE B3aUMOJECHCTBUE CTYACHTOB HE TOJIBKO C MPENOJaBaTeaeM, HO U IpYyr ¢ APYrOM M Ha
JOMHHHUPOBAHHE aKTUBHOCTHU CTY/IEHTOB B IIpoLiecce O0yueHUsl.

Kpome Toro, Ha nabopaTOpHBIX 3aHATUAX HCIHOJB3YETCS TEXHOJOIHUS IeJaroruku
COTPYIHHMYECTBA IPENOJABATENsl CO CTYIEHTaMH, B OCHOBE KOTOPOH CIEAYIOIIHE LEJIEBbIC
OpUEHTAIIMM: MEePexX0oJ OT MEeJaroruku TpeOOBaHWHM K IEJaroruke OTHOIIEHWH, T'yMaHHO-
JIMYHOCTHBIN MOJXO/ K CTYJIEHTY, €TUHCTBO OOYyUYEHHUS U BOCIIUTAHUSL.

6 YueOHO-MeTOAHYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4YaroIuXcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMU
[IpencraBieHsl B IPUITOKEHUH 2.

8 Y4ueOHO-MeTOaM4YecKkOe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPaATypAa:

1.Bnagumupos, I'. I'. ®usnka nmoBepXHOCTH TBEpHbIX Tel : yueOHoe mocobue / I'. T.
Bnamumupos. — Cankr-IlerepOypr : Jlanp, 2016. — 352 c. — ISBN 978-5-8114-1997-5. —
Texcr : oanexktpoHHslid / Jlanp :  anexkTpoHHO-OmOnuorteunas cucrema. —  URL:
https://e.lanbook.com/book/71707

1.Enudanos, I'. M. ®usuka tBepaoro tena : yueobnoe nocoodue / I'. . Enudanos. — 4-e
u3 ., crep. — Cankr-IlerepOypr : Jlanp, 2011. — 288 c. — ISBN 978-5-8114-1001-9. — Texkcr :
anekTpoHHsld  // Jlanb :  DIEKTpOHHO-OmOmmoTteunas  cucrema. —  URL:
https://e.lanbook.com/book/2023

2. Maryxus, B. JI. ®u3uka tBepnoro tena : yuebHoe nocobue / B. JI. Maryxun, B. JI.
EpmaxoB. — Cankr-IlerepOypr : Jlanp, 2010. — 224 c. — ISBN 978-5-8114-0923-5. — Texkcr :
ANIeKTpOHHBIN // JIaHb : 3neKTpoHHO-O01OMoTeyHast cucrema. — URL:



https://e.lanbook.com/book/262

0) lomoJiHMTE ILHAS JIATEpaTypa:

1. Ky3nenos, I'. JI. ®nu3uka B3auMOJAECHCTBHS YCKOPEHHBIX HOHOB, JIEKTPOHOB U aTOMOB
C BEILIECTBOM. Y CKOPEHHBIE JIEKTPOHHI : yueOHoe mocoobue / I'. 1. Ky3znenos, A. P. Kymxos. —
Mocksa : MUCHUC, 2012. — 97 c. — ISBN 978-5-87623-572-5. — TekcT : 2JI€KTPOHHBIH //
Jlans : anexTpoHHO-OMbMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/47461

2.Bnagumupos, I'. I'. ®u3uka noBepXxHOCTU TBEpPAbIX Tel : yueOHoe mocobue / I'. T.
Bnamumupos. — Cankr-IlerepOypr : Jlanp, 2016. — 352 ¢. — ISBN 978-5-8114-1997-5. —
Texcr : onexkrponHbli // Jlanp : 3nekTpoHHO-OMOnMoTeunass cucrtema. — URL:
https://e.lanbook.com/book/71707

3. Augpees, JI. A. ®u3znka ¥ XUMHS TBEPAOro Tena. MeTamibsl U MOIYIPOBOJHUKY :
yaebnoe mocooue / JI. A. Annpees, A. B. HoBuxos, E. A. HosukoBa. — Mocksa : MUCHUC,
2005. — 52 ¢. — TekcT : aneKkTpoHHsbIH // JlaHb : anekTpoHHO-0ubInoTeuHas cuctema. — URL:
https://e.lanbook.com/book/116452

B) MeTroauyeckue yKazaHus:

1. 3opun, B. A. Meroauueckue peKOMEHJALUMU IO MOATOTOBKE MarucTepcKoil
nuccepranuu [ Inex-Tporusii pecypce]| / B. A. 3opun, B. A. Jlayremno, H. C. CeBproruna u ap. -
M.: MAJINY, 2013. - 87 C. - ISBN 978-5-361-00098-2.
http://znanium.com/catalog.php?bookinfo=449243http://znanium.com/catalog.php ?bookinfo=44
9243

2. Kysnenos, 1. H. OcHOBBI Hay4HBIX UCCEAOBaHUH [ DNeKTpoHHBIN pecypc] : YueOHoe
nocobue i 6akanaspos / . H. Ky3nenos. - M. : U3natenbcko-toprosast koprnopanus «/lamkos
" Ko, 2013. - 284 C. - ISBN 978-5-394-01947-0.
http://znanium.com/catalog.php?bookinfo=415064

3.OCHOBBI HAYYHBIX UCCTIEOBaHUN: YueOHoe nmocodue st 6akanaBpos / M.@. Ikmsp. -
4-e m3a. - M.: JamkoB u K, 2012. - 244 c.: 60x84 1/16. (meperuier) ISBN 978-5-394-01800-8,
1500 7x3. http://znanium.com/catalog.php?bookinfo=340857

r) [IlporpammHuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

IlporpammHoe obecnieueHue

Haumenosanue [10 Ne torosopa Cpok fneicTBUS TULIEH3UU
MS Office 2007 Iy 135 41 17.09.2007 Geccpouno
Professional
7Zip CBOOOJTHO 0eCcCpOYHO
FAR Manager CBOOOJTHO 0eCCpOYHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca Ccpuika

OnekTpoHHas 0a3a mepuoauyecKkux m3fgaHui East
View Information Services, OO0 «MMIBHUC»
Hanuonanehass uHQOpMaMOHHO-aHATUTHYECKAS
cucreMa — Poccuiickuit  umHmekc Hayunoro|URL: https://elibrary.ru/project risc.asp
mutupoBanus (PUHIL)
[TouckoBas cucrema Axamemus Google (Google
Scholar)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/




Nudopmanronnas cucrema - EauHoe okHO nocrtyna K
nHGOPMAITMOHHBIM PeCypcam
9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

URL: http://window.edu.ru/

MarepuanbHO-TeXHUYECKOE 00ecredeHNEe TUCIUIUINHBI BKIIFOYAET:

VYueobnsie ayautopun 1-385, 1-387 nana mpoBeAeHHS 3aHATHH JICKIIMOHHOTO THIIA.
OcHaileHue: 10cka, MyJIbTUMEAUMHBIN POEKTOP, SKPaH.

VYueOuple ayauropun 1-385, 1-387 1yt mpoBeneHUS MPAKTUUYECKUX 3aHSTHUM,
TPYIIOBBIX W HWHIUBUAYAJIbHBIX KOHCYJIBTAIlMi, TEKYIIETO KOHTPOJII M MPOMEKYTOUYHOU
arrectauuu. OcHalleHue: 0CKa, MyIbTUMEIUNHBIN POEKTOP, SKpaH.

VYueOnas aymutopusi 1-383 nans mpoBelneHUs J1aOOpaTOpPHBIX pabOT, TPYIIOBHIX U
WH/IMBUYAIBHBIX KOHCYJIbTAlMH, TEKYIIET0 KOHTPOJS W MPOMEKYTOYHOW AaTTeCTallWH.
OcHnamenue: nabopatopHoe 060pya0BaHue, JOCKA, MYITbTUMEIUHHBIN TTPOEKTOP, IKPaH.

VYyeonsie aymutopum 1-385, 1-387, kommbroTepHbie kiaccel 1-372, 1-394a s
CaMOCTOSITENIbHON  paboThl oOyuaromuxcs. OcHalleHHe: MepPCOHAIbHbIE KOMIBIOTEPHI C
naketom MS Office, BeixomoM B MHTEpHET U IOCTYNIOM B AJIEKTPOHHYIO 0Opa30BaTEIIbHYIO
Cpelly YHUBEPCUTETA.

[lomemienne uist XpaHeHUs] W NPOPUIAKTHYECKOTO OOCIY)KHMBAaHUS y4eOHOTO
obonvnoBanus. OcHamenne: mkabpl mIs XpaHeHHS VIEOHO-METONUYECKOW NTOKVMEHTAITUH.

IIpuinoxenne 1

«YueOHO-MeTOIMYECKOe o0ecnieyeHHe CAMOCTOSITeIbHOIH padoThl 00y4aroLuXCs»

Ilpumepnuie ayoumopnvie konmpovhote paoomot (AKP):

AKP Nel «Kpucmannuueckas cmpykmypa meepovlx meiy

Onpesennurts 4YHCI0 MIEMEHTAPHBIX SUYEEK Kpucrauia
oObeMOM V=1 M KoOanbTa, HMEIOLLETO
IeKCArOHANBHYIO CTPYKTYPY € IUIOTHOH YINAKOBKOIL.
Chopmynupyiite HPHMEPHBbI IU1aH yueOHbIX
MCCIIC10BAHMIT HA OCHOBE JAHHOMH 3aJ1a4H.

Onpesenurs H3MEHEeHHe U  BHyrpeHHei sHeprun
KpUCTaJla HUKes npu Harpesanun ero ot t=0°C o
t;=300°C. Macca m kpucrayna pasa 20 1.
Ternoémkocts € soiuucinuts. Chopmynupyiite
npobeMHbIE BONPOCHI HA OCHOBE 3a/1a4H.

z Onpeaenurs
LA P ' yugexcs
//ﬁ ¥ \ V3108,
1L~ | 4 OTMEUYEHHBIX
(N I [ 1~ Ha pHc.
!/J ' I L4 GykBamn A,
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AKP Ne2 «Onmuueckue, oomoanekmpuueckue, KOHMAKMHbLE U MEPMOINEKMPULECKUE ABLEHUS)

1. HaiiTu nuHelHYy10 BOCIPUUMYHMBOCTD U IUIEKTPUYECKYIO IPOHUIIAEMOCTh ra3a CBOOOTHBIX
AJIEKTPOHOB.

2. OnpenenuTs TUHEHHYIO TUAJIEKTPUUYECKYIO POHUIIAEMOCTh B MOienH JIopeHIia (Moienu
TapMOHHUYECKOTO OCIHIUISATOPA).

3. HaifTu iuaneKTprdecKyto MPOHUIIAEMOCTh U KOA(PPHUIIMEHT MOTJIONICHUS HOHHOTO KPUCTAJLIA.

Ilpumepnsie unousuodyanvhsle oomawnue 3aoanusn (U/13):

HJ[3 Nel « Kpucmannuueckas cmpykmypa meepoblx mejiy

1. DnemenTapnas sueiika ¢ napaverpamu a # b # ¢, a = [ = y = 90° xapaxre-
pH3IYeT KPHCTANTLI, OTHOCALIMECH K ..7.. CHHIOHHK.
a) TPHKIHHHOI 6) MOHOKIHHHOI B) pomOuyeckoii ) TPHIOHAILHOT
Q1) TeTparoHanbHoil  e) rexcaroHaneHoil %) KyOH4YecKkoil.
2. DnemenTapuas aveiika c napamerpamu a £ b # ¢, a =y = 90° # B xapaxre-
PHIYET KPHCTANBI, OTHOCALIHECS K ..7.. CHHTOHMHH.
(BapHaHTLl OTBETOB CMOTPH B Bonpoce Ne 1)
3. Dnementapuas sueiika ¢ napametpami a = b # ¢, a =} =y = 90° xapax-
TePHIYeT KPHCTALIbL, OTHOCALIHECH K ..7.. CHHIOHHH.
(BapHaHTEl OTBETOR CMOTPH B Bonpoce Ne 1)
4. | paneuenTpiposantas peilerka bpasy 0003HaYaeTCA CHMBOIOM
a)P 6)/ B) F r)A n B e)C
5. O6remuouenTpipoBannas pewerka bpasd 0603HauaeTcs CHMBOIOM
(BapHAHTLI OTBETOB CMOTPH B Bonpoce Ne 4)
6. bazouenTpiposannas pewerka bpasy, B KOTOPOil LEHTPHPOBAHL! IPaHH,
NPOXOAALIHE Yepes eAHHHYHBIE TPAHCIAUMK & U ¢, 0003HAYAETCH CHMBOIOM
(BapHAHTEI OTBETOB CMOTPH B Bonpoce Ne 4).
7. U3 yxajzauueIX NPOCTPAHCTBEHHLIX TPYNN CHMMETPHH K poMOnueckoii
CHHPOHHH OTHOCHTCS:
a) P4, 0) P222, B) P4; r) Peen ) P432
8. M3 ykasaHHBIX NPOCTPAHCTBEHHLIX IPYNN K TETPArOHANLHON CHHIOHHH
OTHOCATCS:
a) P4, 6) C2im B) P42, r) P432 1) Cece
9. M3 ykazaumHeIX NPOCTPAHCTBEHHEIX TPYNN K TeTPAroHaNbHON CHHIOHHM
OTHOCATCA:
a)la3 6)P3c B)F43¢c r)R3¢ n)Pm3m
10. H3 yka3anusiX npocTPAHCTBEHHEIX IPYNN K MOHOKAHHHOMN CHHIOHMH OT-
HOCATCH:
a)Cmce 06)P4 8) P23 NP2 Qe
11. M3 ykasauHeIX NPOCTPAHCTBEHHEIX IPYNN K KyOHYeCcKoil CHHIOHHM OT-
HOCATCH:
a) P432 6) R32 B) P4; r) la3d a) P3,21
12. TIN0CKOCTE CKOMBIAMWENO OTPAKEHHS @, NPOXOAALIAN YEPe3 HAYal0 Ko-
opAMHAT PoMOHYECKOli dneMeHTapHOI Aueliki NepneHanKyIspHO TPAHCNALNK ¢,
npeodpas’yer TOYKY € KOOPAHHATAMH XY= B TOUKY € KOOPAHHATAMM:
a)lax,y, 2, O)latx, .2 B)lakx,y, 2, D)iex,y2 A) Yoy, 2
13. [110cKOCTE CKONBLIAIETrO OTPAKEHHS 1, NPOXOAALIAN HYEPe3 HAYAIO KO-
opauHaT pomOGuyeckoii nemeHTapHOl sueliki NepneHaNKYISpHO TPAHCHALMK ¢,
npeodpasyeT TOYKY C KOOPAHHATAMH X)y= B TOUYKY C KOOPAHHATAMH:
a)¥atx, y, Y%tz 9) X, Yoty Yotz B)x, Yaty, Vots
r) Yetx, Yety, z n) Yatx, Yaty, =

HJ[3 Ne2 «Onmuueckue, homoanekmpuyecKue, KOHMAKMHbIE U MePMOIIeKMPUdecKue
ABNEHUAN.

1. OnTrdecKkue NOCTOSTHHBIE HETTPO3PAYHOT0 KyOMYECKOT0 MaTeprasa py 3aJaHHOM IJTHHE
BOJIHBI A MOJKHO OTIPENIEIIUTh, H3MEPss KOIDHUITMEHTHI OTPKEHUS TS yIla NaJeHUs @

JIMHEIHO NOJIIPU30BAHHOTO CBETA IIPU MIJIOCKOCTAX MOJISIpU3alliY, TapauieIbHON U



HCpHCHI[HKy.]'ISIpHOfI K IINIOCKOCTH IIaJACHU . HOKaBaTI), 4TO 3TOT METOJ HE IPUTOJACH IJIA @,

6nuzkoro k 0, 45 u 90 rpaaycos.
2. OnpenenuTh AJTUHY BOJIHBI U3Iy4€HUs, IPU KOTOPOI CTAHOBATCS IIPO-
3payHbIMU METaJLIbl, HanpuMep (a) Mep, (0) HaTpuil.

3. Haiitu ko3 puument otpaxeHust sl METaUIOB Kak (PYHKIMIO YaCTOTHI (» Ma/Ia0Eero Ha
HEro M3JIy4yeHMs Ha ocHoBe TeopuH Jpyne. PaccMoTpers ciienyromue npeaeibHble C1ydau: a)
Tw<<1; 0) 1<<tw<<tw,y; B) ©>>w,.

CamocTtosTenbHass paboTa MOJ KOHTPOJIEM IpernojaBaTelis MPEAroJiaraeT MOATOTOBKY
JOKJIaJIOB U MPE3EHTALUH, IPAaKTUYECKIM padoTaM.

Bueaynuropnast camocrositenpHas paboTa CTYAGHTOB MpEArNojaraeT MOJIrOTOBKY K
BBINIOJIHEHUIO MPAKTUYECKUX 3aJaHuil, TOJrOTOBKY JOKJIa/J0B, MOJATOTOBKY K TECTUPOBAHUIO, K
3auery.

MeToanueckue PEKOMEHIAUHA JTJIA CaMOCTOSITEIbLHOM paﬁoTbI CTYAEHTOB

B xo/1e BBINOJTHEHHSI CaMOCTOATEIBHON pabOThI IO JAHHOMY KYpPCY, CTYJAEHTbI JOJKHBI
HAy4YUThCS BOCIIPUHUMATh CBEACHUS Ha CIIyX, GUKCUPOBATh MHPOPMAIINIO B BUJE 3alllCEN B
TeTpajsix, paboTaTh C MUCbMEHHBIMHU TEKCTAMU, CAMOCTOSITEILHO U3BJIEKasl U3 HUX MOJIE3HbIE
cBeZeHUs U 0(OpMIISisl X B BUJIE TE3UCOB, KOHCIEKTOB, CHCTEMAaTU3UPOBATh NH(OPMALIHIO B
BUJI€ 3aII0JIHEHUS TaOIUL], COCTaBIEHUS cXxeM. BakHO HaydnUThCs BBIACIATH TJIABHBIE MBICIIH B
JIEKLMU IpenojaBaTesis 1100 B MMCbMEHHOM TEKCTE; aHAIM3UPOBATh SBJICHUS; ONPEACIIATh
CBOIO TIO3UIIMIO K OJYYEHHBIM Ha 3aHATHUSAX CBEJICHUSM, YETKO (POPMYIUPOBATH €€;
apryMEHTHUPOBATh CBOIO TOUKY 3PEHMS: BBICKA3bIBaTh OLICHOYHBIE CYKACHUS; OCYILECTBIIATh
camoaHanu3. Heo0xoquMo yuuThCs BiaaieTh YCTHON U MMUCbMEHHOM peublo; BECTH JIUAJIOT;
y4acTBOBATh B JUCKYCCUU; PACKPBIBATh COJIEPKaHUE U3ydyaeMOi po0aeMbl B MOHOJIOTMUECKOH
peuu; BHICTYIIATh C COOOLIEHUSIMU U JOKJIalaMHU.

Koncnekr JICEKIIMH. CMbICH IMPUCYTCTBUA CTYACHTA HA JICKIWH 3aKJIIOYacT BO BKIIFOUYCHUU
€ro B aKTUBHLIN Imponecc CiiymiaHus, IOHUMaHUA 1 OCMBICIICHUA MaT€puaia, IoAroToBJICHHOIO
npenojaBaTeaeM. ITOMY CIOCOOCTBYET KOHCIIEKTUBHAS 3alIMCh MOTYYeHHOH HHGOpMAITUH, C
MTOMOTIIHI0 KOTOPOH B JAITBHEHIIIEM MOKHO BOCCTAHOBUTH OCHOBHOE COJICPIKAHUE
MPOCTYIIAHHOM JICKIIHH.

Koncnekra nexiuii mumeTcst KpaTko, CXeMaTUIHO, MOCIIeI0BATEIbHO (PUKCUPOBATH
OCHOBHBI€ TTOJIOKEHHUS, BBIBOIBI, (POPMYTUPOBKH, 000OIIEHNS; TOMEUYATh BayKHBIE MBICIIH,
BBIJICJISITH KITFOUEBBIE CJIOBa, TEPMUHEI. [IpoBepka TEPMUHOB, MMOHATUN C TTIOMOIIHIO
SHUMKJIONEIN, CIIOBAPEH, CIPABOYHUKOB C BBIITMCHIBAHUEM TOJIKOBAaHUN B TETPAb.
O0603HaYUTH BOMIPOCHI, TEPMHUHBI, MaTEPHAII, KOTOPHIH BBI3BIBAECT TPYIHOCTH, IOMETUTH U
MOTBITATHCSl HAWTH OTBET B pEKOMEHAYeMOU JuTeparype. Eciu camocTtoaTensHo He yaaeTcs
pazo0paThCsi B MaTepuaie, Heo0XouMo chopMYITUPOBAThH BOTIPOC U 331aTh MIPETIOIaBATEIIO
[IpocmoTpeTh cBOM 3amucH TOCiie OKOHYaHUS JICKITUU. [loquepKHUTE U OTMETHTE Pa3HBIMHU
uBeTamu ¢oMacTepa BaXKHbIE MOMEHTHI B 3aMucsx. BHecuTe He0OX0MMBbIE TOTIOJTHEHHSL.
OTBeThTE Ha BOIIPOCHI



IMoaroroska noKJaajaa.

[ToaroroBka 3akirrodaercs, MPeXkAe BCEro, B OCBOEHUU TOTO TEOPETUYECKOTO MaTepuraa,
KOTOPBI BBIHOCUTCS Ha o0cyxaeHue. [jisg 3Toro Heo6XoIMMO B MEPBYIO OYEPEb IEPEUUTATh
KOHCIIEKT JIEKIIUH WM Pa3/iesibl yueOHUKA, B KOTOPBIX PUCYTCTBYET YCTAHOBOYHAS
uHpopmanug. YToObl Balll JOKIIA] MOITYUUIICS YIAYHBIM IPEIBAPUTEIBHO HATUIINTE
NeTaTU3UPOBAHHbBIN IUIaH OYAYIIEro BBICTYILICHUS, T/I€ YETKO MPOIUILUTE, YTO U B KAKOM
MOPsIZIKE BbI OyzieTe paccka3biBaTh. UTOOBI JOKIIA MOIYUUIICS COAEPKATEIbHbIM, JIyYllle
WCIIOJIb30BATh HE OJJUH UCTOYHUK, a4 HECKOJIBKO.

Ilpumepnoe pacnpedenenue epemenu.

Berytuienne— 10-15%;

OCHOBHAas 4acTh — 60-65%;

3akimoueHue — 20-30%.

[Tepecka3s TeKCTa CBOMMH CJIOBaMH MPUBOIHUT K JIYYIIEMY €r0 3alIOMHHAHHUIO, YEM

MHOT'OKpPAaTHOEC YTCHHUE, ITIOCKOJIbKY 3TO aKTHUBHAA, OPraHrW30BaHHasd [CJIbI0 YMCTBCHHAA pa60Ta.

[TonGop mpumepoB U3 MpakTUKH (OOIIECTBEHHON M MHANBUYaTbHOMN) IS WILTIOCTPAIIUU U
JIOXOYUBOTO Pa3bSICHEHUS CJIOKHBIX TEOPETUUECKUX BOTIPOCOB.
O6bvem noxmana 3-5 crpanu (10-15 munyT).

IHoaroroBka MyJIbTUMEIUITHOM NPEe3EHTALMHU
B npouecce co3zganust MyabTUMEAUIMHON MPE3EHTALUU BBIACISAIOT TPU ATAra:
1. DTtan npoeKTUPOBAHMS TPEAINONAraeT CAEAYIOLIUE aru:
oInpe/iesieHue 1eJiel UCTI0Ib30BaHus IPE3EHTALNN;
cbop HE0OX0AMMOT0 MaTepuaia (TEKCThl, PUCYHKH, CXEMBI U IIp.);
(dbopMUpOBaHKE CTPYKTYPHI U JIOTUKU 1014l MaTepHala;
CO3/[aHME MAaNKH, B KOTOPYIO [TOMeEIIaeTcs cOOpaHHbIN MaTepuait;
2. DTan KOHCTPYHPOBAHUS — 3TO pa3padOTKa MPE3EHTAIIMN C yYETOM COJICPKAHUS U
COOTHOIIEHUS TEKCTOBOM M rpaguueckoil nHGopMauu. ITOT ATAll BKIIIOYAET B ceOs:
ONpeAeNICHUE TU3aiHa CIal]I0B;
HaIOJIHEHUE CJIaliJIOB COOpaHHON TEKCTOBOM M HArIsSAHOW MH(pOpMaLuei;
BKJIIOUEHUE 3PPEKTOB aHUMAIUH, ayT1U0,- BUJe0(}aliIoB U MY3bIKaJIbHOT'O CONPOBOXKACHUS (ITPU
HeoOxouMocTH).Ha oTaenbHbIX cialijax MOTYT ObITh UCIIOJIb30BaHbl APGEKThl AHUMALIUY,
Heobxo1umMo Taxke NpUHATh BO BHUMAaHUE, YTO B JIF000N MPE3eHTALUU IPUCYTCTBYIOT
CTaHJIapPTHbIE CJIal/Ibl (TUTYJIBHBIH, COAEpKATENbHBIN U 3aKIIFOUNTENbHbIN ), KOTOPHIMU HE
cienyer nperedperats npu ee opopmiieHnu. Kpome Toro, Kaxkaplii ciaii Npe3eHTaluu J0KEeH
MMETh 3aroJI0BOK
TuTynbHBIN CcHaii] BKIIOYACT: MMOJTHOE Ha3BaHUE 00pa30BaTEILHOTO YUPEKICHUS, Ha3BaHUE
MIpe3eHTAIH, TOPOJI U TOJI.
CopepxaTenbHbli claiia - 3TO CIUCOK CJIaliJIOB NMPE3eHTAlUH (Iu3aiiH J11000H),
CTPYNIIUPOBAHHBIN IO TEMaM cooOLIeHs (Harpumep, ciaiasl 1-5 — «BBenenuey, cnaiiapl 6-9 —
«[loHsATHIHBIN anmapat TeMb» U T.1.). Mcnonab3oBaHue coaepKaTesIbHOTO cllaiiia MO3BOJIUT
OBICTPO HANTH HEOOXOIUMBIN pa3/iels Npe3eHTallu U BOCIIPOU3BECTH €rO0.
3aKIIOUUTENbHBIN CIal]T CONEPKUT BBIBOJIbI, IOKEIAHUSI, CIIUCOK JINTEPATYPHI U JIP.
CopepxxaHue Mpe3eHTalMy JOJKHO COOTBETCTBOBATH TeMe J0KIana. DPPpeKTUBHOCTD

MPUMEHEHUSI IPE3EHTALH 3aBUCUT OT YETKOCTHU U MIPOJYMaHHOCTH €€ CTPYKTYPBHI.

OcHoBHOE mpaBWIO s ipe3eHTanuu: 1 cnaitn — 1 unes.. Ilponymepyiime caatiovl. 9mo
no360aum ObICMPO 0OPAUAMBCSL K KOHKPEMHOMY CAAldy 8 clyuae HeobXo0uMocmu.

HaubGonee BaxkHas wuHpoOpManus [OJDKHA pacrojaratbcs B ILEHTPE JSKpaHa.
[IpennoururenbHO TOPU3OHTAIILHOE PACIIOIOKEHUE MaTepHaa.

Ha ongnom cnaiine nomkHo ObiTh He Gosiee 7 - 10 crpok. CioBa M HpeIOKEHUS —
KopoTkue. BpemenHnas ¢popma riarosiaoB — 0AMHAKOBAsL.




Craiinpt HENb3s Ieperpyxarb HU TEKCTOM, HU KapTUHKaMU.
3AIIOMHMUTE: [Ipe3enTarnus conpoBokaaeT A0KIaa, HO HE 3aMEHSET €ro.
3. Dran MoIeAMpPOBaHUs — 3TO PENETULIMS TPE3ECHTALIUU, KOTOPas MO3BOJISIET OCYLIECTBUTh
IIPOBEPKY U KOPPEKIHUIO IIOJArOTOBJICHHOTO MaTepralla U ONpeAeIUTh €r0 COOTBETCTBUE
COJIEpKAHMIO JOKIIA/a.

MeToauyeckne yKa3aHMs M0 BbINOJHEHHIO MPAKTHYECKOT0 3aaHUsA PEKOMEHIYeTCs
CJIEIOBATh CIIEAYIOUIEMY O0IEMY aITOPUTMY:

1.IIpopabGoTaTh KOHCHEKT JIEKIIMM Ha IPEIMET BBISIBIICHUSI HEOHITHBIX MOMEHTOB T€-MbI.

2.B ciyyae HaJIMYUS HEMOHATHBIX MOMEHTOB C(HOPMYJIMPOBATH BOIIPOCHI.

3.HaliTh ¥ U3y4uTh JOMOJTHUTEIbHBIA MaTEPUAI MO TEME, UCIIOIb3YSl PEKOMEHI0BAaHHYIO
JUTEPaTypy U AIEKTPOHHBIE pecypchl yueOHbIX TocoOuil B cetu MHTEpHET.

4.01BeTUTH HAa BO3HUKILHUE B XO/I€ U3YUYEHUS TEMbI BOIIPOCHI.

5.BeimucaTte TPaKTOBKM OCHOBHBIX ITOHATHN, 3aKOHOB, IIPUHIUIIOB U T.II. I10 TEME JIEKLHH.

6.113 nepeuHs BOIPOCOB K 3a4e€Ty BbIOpaTh T€, KOTOPBIE OTPAXKAIOT COJCPIKAHUE JIEKLIUH.

7.HailTu OTBETBI HAa 3TU BOIIPOCHI B TEKCTE JIEKIIUU U JOTIOJHUTEILHOM MaTepHalIe.

8.0dopmuThs MaTepua B MMCbMEHHOM BHUJIC

IloaroroBka K TECTUPOBAHUIO

[To Tumy Bce 3aaHus TeCTa AEIATCS Ha 3aKPbIThIE U OTKPBITHIE. 3aKPBITHIN BOIIPOC
[0/Ipa3yMeBaeT BbIOOP IPABUIILHOTO BapUaHTa OTBETA U3 HECKOJIbKUX MPEIOKEHHBIX (KaK
MIPaBUJIO, TAKMX BapUaHTOB YeTbIpe). OTKPBITHIM BOIIPOC HE UMEET BAPUAHTOB OTBETA,
HaloOMHHasi, TAKUM 00pa3oM, OOBIYHBIN BOIIPOC U3 MUCbMEHHOMN KOHTPOJIBHOU paboThl. bosbmas
4acTh TECTOBBIX 33JaHU Yallle BCEro OTHOCUTCS UMEHHO K 3aKphITOMY TUIly. Bpemenu Ha ux
BBITNIOJIHEHUE, KaK HETPYIHO J10TaaThCsl, TpeOyeTCsl MEHbIIIe, YeM Ha 3aJaHHsI OTKPBITOTO THUIIA
(HMYEero He HaJo MHCaTh, HY)KHO JIUIIb OTMETUTh YCIOBHBIM 3HAKOM BBIOPAaHHBIN OTBET), HO U
OLICHUBAIOTCSI OTBETHI HA ATH BOIIPOCHI HE TAaK BBHICOKO, KAK OTBETHI HA BOIPOCHI OTKPHITOTO
THUIIA.

Bcro noaroroButenpHyto padboTy K MPOXO0KAECHUIO TECTA MOKHO YCIOBHO pa30OUTh Ha JBa
OCHOBHBIX HampasiieHus. [lepBoe — 310 u3yueHue yueOHOro MaTepuaia Kak TakOBOTO.

Heo0Oxo1uMo u3ydyaTth TEOPUIO U TPEHUPOBATHCS B PEIICHUH 3a/1a4 U BBHIIOJTHEHUHU
YIPAKHEHUH.

Jig 3TOrO MOHAK00STCS CrieUaIbHble TPEHUPOBOUHBIE TOCOOUS — yueOHbIE TECTHI C
yYKa3aHUEM IIPaBUIIbHBIX OTBETOB.

3aKOHYMB MMPOXOKIECHUE OJHOIO TPEHUPOBOYHOI'O TECTA, 00SI3aTEIbHO OTMETUTH BOIIPOCHI,
Ha KOTOpbIE JJaHbl HEMPaBUIIbHbIE OTBETHI. Hy)KHO BbIIMCAaTh Ha OTJEJIbHBIN JIMCTOK TEMBI,
KOTOPBIE BBI3BAIM 3aTpyAHEHUE. DTO — ciadbie MecTta. OTKpHIB yueOHUK, BHUMATEIHHO
MPOLITYUPOBATh COOTBETCTBYIOLIUI pa3/ies, MpopeniaTh BCe MpeagaraeMble 3aa4u, OTBETUTh
Ha BCE BOMPOCHI B KOHIIE Kaxk10ro naparpada. Toibko 1mocie 3Toro Hy)KHO NPUHUMATHCS 32
BBITNIOJIHEHUE CIIEAYIOUIEr0 TPEHUPOBOYHOI'O TECTA.

VYyamuecs camu 3aMeTAT MOJIOKUTEIbHY0 AUMHAMUKY. Ka)k b1l ocie1yronui Tect
JOJIKEH MPUHOCUTD OOJIbILIE OUKOB, YEM MPEAbLAYIIHI.

Kax monwvko nonyuaem mecm. BHauane He00X0AUMO BHUMATENBHO POYUTATH BOIPOCHI.
[Tonb3a oT 3TOrO ABOIHAS — BO — MEPBBIX, OyJIET HACTPOIKa HA MPEIMET, BO — BTOPBIX, MOYKHO
ONPEENUTh, B KAKUX 33JaHUSIX BOIPOCHI «II€peCceKaroTcs» (MHOrAa ObIBAET, UTO OJIMH BOIPOC B
CKPBITOHM (popMe COAEPKUT OTBET Ha JIPYTrOM).

Heo06x01MM0 MBICIIEHHO OTMETUTH BOIIPOCHI, KOTOPbIE MOKA3AJIUCh TPYAHBIMU WIIH
BBI3BIBAIOT COMHEHHUA. MOXHO 3amucaTh UX HOMEpa Ha JINCTKE Ul YEPHOBUKA.

Teneps crenyer NPpUCTYIUTh K OTBETaM, OTBEYasi Ha T€ BOIIPOCHI , B KOTOPBIX YBEPEHBI, HE
TpaTs Ha 00/ lyMbIBaHHE KaXXJ0Tr0 U3 HUX Oosiblie 1 MunyThl. Ecim 3TOr0 BpeMeHu nokaxercs



HEJ0CTAaTOYHO, YTOOBI HAWTH NMPABUIIBHBINA OTBET, HYXKHO MPOITYCTUTh BOIIPOC U JIBUTaThCs
Jajble.

[Ipoiins Beck TeCT 10 KOHLA, POMYCKasi TPYAHbIE 3aJaHMsl, 3aTeM HEOOX0IUMO BEpHYThHCS
K IIPOIYILIEHHBIM 33JaHusIM. Teneppb y:ke He TOPOISCh, He MOATrOoHss ce0s, a CHOKOWHO U
BHUMATEIBHO BAYMaThCs B 3aJJaHHBIN BOIPOC. BO3MOXKHO, Ipyrue BBIIIOJHEHHBIE 3a/1aHUS
MOJICKaKyT MpaBUIbHBINA OTBET. Eciii Bpems 03BOJISET, HY’KHO IIPOAOJDKATh paboTaTh Haj
TE€CTOBBIMH 3a/IaHUSIMU

MeToauueckue peKoMeHIalHH 10 HAHCAHUIO pepepaTa

Jlnist CTYyIeHTOB 00s13aTeNIbHBIM SBIISIETCS Hanmucanue pedepara, KOTOPHIH MPeI0CTaBIAETCS
MpenogaBaTeNo A0 arrectanuu o aucuurummae. Oosem pedepara 15-20 crp.

Pedepar, xax ¢opma oOydeHHs] CTyIEHTOB, - 3TO KpaTKUi 0030p OMpPEneICHHOTO
KOJIMYECTBA JIOCTYMHBIX ITYOJUKAIMI 10 3allaHHON TeMe, C AJIEMEHTaMH COTIOCTABHTEIBHOTO
aHaM3a JaHHBIX MaTEPUAIOB H MOCIIEIYIONUMH BBIBOIAMHU.

Pedepatsl BbIONIHAIOTCA B IEYaTHOM BHJIE Ha J1McTax popmaTta A4 U 31EKTPOHHOM BUJE B
dhopmate word.doc.

Pedepar — nuceMenHas paboTa, BBIOJHSEMAs] CTYACHTOM B T€UEHHUE JUIUTEIHHOTO CPOKa
(ot omHoM Hexenu A0 Mecsna). Pedepar momxeH comepkatb OCHOBHBIE (DAKTUYECKUE CBEICHUS
W BBIBOJIBI 10 paccMaTpuBaeMoMmy Bompocy. [lomumo pedepupoBanus TpPOYUTAHHOM
JUTEPATypHI, OT CTYJIEHTa TPeOyeTCsl apryMEHTHPOBAHHOE M3JI0KEHHE COOCTBEHHBIX MBICIICH T10
paccMaTpuBaeMoMy Borpocy. B pedepare HYKHBI pa3BEpHYThIE apryMEHTBI, PacCyKICHUS,
cpaBHeHHs. MaTtepuan u3iaraeTcsi He CTOJIBKO B Pa3BUTHH, CKOJIBKO B (JOpME KOHCTATAIIMU WITH
ormucanus. Conepxanne pedeprupyeMoro HpOM3BEACHUS H3JaracTcs OOBEKTUBHO OT WMEHH
aBTOpa. Eciii B mepBUYHOM JJOKYMEHTE TJIaBHASI MBICTb COPMYIMPOBAHA HEAOCTATOYHO YETKO,
B pedepare oHa 10KHA OBITH KOHKPETU3UPOBAHA U BHIJICIICHA.

[Ipumepnbie TeMbl pedepaToB OMPENEeNIOTCS MPEoaaBaTelieM, YTBEPKAAIOTCS Ha
3acemaHny Kadeapsl U coaepikarcs B pabodeil mporpaMme, y4eOHO-METOAMYECKOM KOMILIEKCE
JMCUIUTUTAHBL

enu nanucanus pedepara:

- pa3BUTHE HABBIKOB MOKCKA HEOOXOIMMBIX UCTOYHUKOB (TPaJMLIMOHHBIX U HU(POBBIX);

- pa3BUTHE HAaBBIKOB C)KATOTO W3JI0O)KCHUS MHEHHS aBTOPOB M CBOETO CYKICHHUS II0
BBIOpAaHHOMY BOIIPOCY B TUCBMEHHOU (popme;

- pa3BUTHE HABBIKOB T'PAMOTHOTO OGOPMIICHHS CCBUJIOK Ha HCIOJb3yeMbIe MCTOYHUKH,
MIPAaBHIILHOTO IIUTHPOBAHHS aBTOPCKOTO TEKCTA,

- BBISIBJICHHE U PA3BUTHE Y CTYACHTA MHTEPECa K ONpPEICIICHHONH HayIHOH podiieMa- THKE.
OcHOBHBIC 337]a4¥ CTYJICHTA IPY HAIIMCAaHUU pedeparta:

- C MaKCHMaJlbHOM MOJHOTON HCHOJB30BaTh JMTEpPATypy IO BBIOpaHHOU Teme (Kak
PEKOMEHyeMyl0, TaK ¥ CaMOCTOSITENIbHO TIOJOOpaHHYI0) Ul TPABWIIBHOTO ITOHHMAaHUS
ABTOPCKOM MO3UIINY;

- BepHO (0€3 MCKaKEHHS CMBICIIA) TIEpEIaTh aBTOPCKYIO MO3HUIINIO B CBOEH padoTe;

- YSICHUTB ISl c€0s1 U M3TIOKUTH MIPHYUHBI CBOETO COTJIacusl (HECOTIacusi) C TeM WM UHBIM
aBTOPOM I10 JaHHOU mpoOieme.

Tpebosanus Kk cooepaicanuio:

- Marepuall, UCIOJIb30BaHHBIM B pedepare, OJDKEH OTHOCHTHCS CTPOro K BbIOpaHHOM
TeMe;

- JIeTaJlbHOE U3yY€HUE CTYAEHTOM JIUTEPaTypHBIX HCTOYHHMKOB 3aKIIIOYAeTCsl B HX
CUCTeMAaTHU3allMl U KOHCIIEKTUPOBAHUU, XapaKTep KOHCIIEKTOB OIPENEseTCs] BO3MOKHOCTBIO
UCIOJIb30BaHUs JAHHOTO MaTepuana B paloTe: BBINMCKH, LUTAThl, KPaTKOe H3JI0XKEHUE
COJIep’KaHUs UCTOYHUKA WM XapaKTepUCTUKa (PaKTUYECKOTo MaTepHraa;

- HeoOXOJMMO H3JI0KUTh OCHOBHBIE ACHEKThl MPOOJIEMBbl HE TOJHKO I'PaMOTHO, HO U B
COOTBETCTBUU C TOM WJIM UHOU JIOTMKOM (XpOHOJOTHYECKON, TEMAaTUYECKOM, COOBITUITHOMN U /1p.)



- [OpHU U3JI0OKCHUHU CIICAYCT CIrpyIIIUPOBATH HACHU PA3HBIX aBTOPOB IIO 06IIIHOCTI/I TOYCK
3pCHHA HUJIKU 110 HAYYHBIM IIKOJIaM;

- pedepaT IOJDKEH  3aKaHYMBATHCS  TOABEACHHEM  HMTOTOB  MPOBEICHHOM
HCCTIE0BATENILCKOM pabOTHI: CONEp)KaTh KpPAaTKU aHaln3-000CHOBAHHME MPEUMYIIECTB TOM
TOYKH 3PEHHUSI [10 pacCMaTPUBAEMOMY BOIIPOCY, C KOTOPOM CTYJEHT COJIMAAPEH.

Omanwl pabomul Hao peepamom:

- HOHFOTOBHTCHBHBII;'I JTall, BKJ'IIOLIaIOHII/Iﬁ HN3YUCHUC TIpCeIMETa HUCCICIOBAHMA,
H3JI0KCHUC PE3YJIbTATOB U3YUYCHUA B BUJC CBA3HOI'O TCKCTA,
- YCTHOE cooOIeHre o Teme pedepara.

Cmpykmypa pegepama:

1. TuTybHBIN JUCT.

2. Copepxanue — 93T0 Iutad pedepara, B KOTOPOM KaXKIOMY pasfeny JdOJDKEH
COOTBETCTBOBATH HOMEP CTPaHUIIBI, HA KOTOPOI OH HaXOJIUTCSI.

3. Tekcr pedepaTa: BBEJeHHE, OCHOBHAS YacTb U 3aKIIIOYCHHE.

BBenenune HaumHaeTcsi ¢ 0OOCHOBaHHWS aKTyalbHOCTH BhIOpaHHOW Tembl. Jlanee
KOHKPETH3UPYeTC OOBEKT M TPEAMET HCCICAOBAHUA, OINPEACIACTCS Ielb W COJEpKaHUe
mocTaB- JICHHBIX 3amad. OcBeNIeHHWE AaKTyaIbHOCTH JIOJDKHO OBITh HEMHOTOCIIOBHBIM.
JlocTaTouHO B mpejenax oAHOro ad3ara rmoka3aTh CyTh IPOOJIEMHON CUTYyAIMH, U3 Yero U OyIeT
BHJHA AaKTyalIbHOCTh TeMbl. Jlamee JormuyHO mepedtn K  (QOPMYIHPOBKE  IIENIH
MPEANPUHIMAEMOTO HCCIICIOBAHUS, a TakKe yKa3aTb Ha KOHKPETHBIE 3a/Jaud, KOTOpBIE
MPEACTOUT peliaTh B COOTBETCTBUM C 3TOM Ienblo. OnucaHue pemeHus 3afad JOJDKHO
COCTaBUTH cojiepkaHuto naparpados pedepara. O0s13aTeTLHBIM 3JIEMEHTOM BBEIICHUS SIBIISCTCS
omucaHue OOBEKTAa W MpeaMeTa HCCIIeJAOBaHUS. 3aBEpIIacT BBEICHUE OIMHMCAHUE CTPYKTYPHI
paboTHI: BBEACHUE, KOJIMUECTBO NaparpadoB, 3aKI0YeHHE, KOJIMYECTBO CTPAHUI], HCTOUHUKOB.

OcHoBHast 4acTh pedepara COCTOUT, Kak mpaBuio, u3 2-3 maparpados. ConepikaHue
naparpa)0B J0JDKHO TOYHO COOTBETCTBOBATH TeMe pedepara M IMOJHOCTHIO €€ pPacKpbIBATh.
3aKiIIoueHNE BKITIOYAET aHAIN3 MOJTYYCHHBIX Pe3yIbTaTOB.

B 3akmroueHun CJICAYCT IO IMMYHKTaM CUCTCMATHU3UPOBATE OCHOBHLBIC BBIBOALI, YKa3aThb, HA
4YTO OHH HaIIpaBJICHBI.

4. CnucoK HCIOJIb30BAHHOM JUTEpaTyphl CUCTEMATH3UPYETCs B aja(aBUTHOM IOPSJIKE.
HcTOUHMKM Ha HMHOCTPAHHOM $3bIKE OOBIYHO MOMEMIAIOTCA IO al(aBUTY MOCIE OCHOBHOTO
nepeuHs. Kaxxaplii BKIIOUEHHBIN B CIUCOK UCTOYHUK JIOJDKEH UMETh OTpaxkeHue B padote. Eciu
CTYIEHT JENAeT CChUIKY Ha KaKhe-TuO0 3auMCTBOBAHHbIE (DAKTHI UM LUTUPYET pabOThI APYrux
aBTOPOB, TO OH JIOJDKEH 0053aTeNIbHO YKa3aTh, OTKY/IA B3SIThl IIPUBEICHHbIE MAaTEPUAIBL.

O6mwme npasuia opopmiienus ykazanbl B CMK.
[IpumepHbIil m1aH pedepara 0 BbIIAIOLIEMCS YIEHOM

1. Jlerckue roJpl y4€HOIO M CEMbsI, B KOTOPO! OH BOCIIMTHIBAJICS.

2. Hayano TBopuecTBa.

3. Ilpuuunsel, nO0O0yXAal0IIUE YYEHOTO K BBIOOPY MpeaMeTa HcCieJOBaHUs (COLMAIbHBIN
3a1poc U JOTMKa Pa3BUTHUS HAYKH).

4. MexaHu3M pelieHusi HaydyHOW npoOsiemsbl (BIMSHUE MUPOBO33PEHMSI HA IMyTh MOMCKA
pelIeHus, BHIOOP METOI0B UCCIIEIOBAHMUS).



5. MupoBo33peHue, TBOPUECKUH METO/T U OTHOIIIEHUE K HAyKE.

6. TpyAHOCTH HAY4YHOT'O [TOMCKA.

7. OueHka BKJIaJja Y4€HOTO B pa3BUTHE HAYKU.

8. OTHOLIEHUE K 00I1I€CTBEHHO-TTOJIUTUYECKUM IIPOOIeMaM U COOBITUSIM.
9. DTuueckue yoex1€HUs U NOCTYIKH, HPAaBCTBEHHBIE UJI€AJIbI

10. ITocnennue roapl KU3HU.

11. Onpenenure 3Ha4eHUE JAHHOU PaOOTHI 17 COOCTBEHHOTO Pa3BUTHSIL.

OnenuBas pedepat, mpernoaaBaTesib oOpaniaeT BHUMAaHUE Ha: - COOTBETCTBUE COJICP KaHUS
BBIOpDAHHOM TeMe; - OTCYTCTBUE B TEKCTE€ OTCTYIUIEHUH OT TEeMbl; - COOJIOACHUE CTPYKTYpPbI
paboThl; - yMeHHe paboTaTh ¢ HAyYHOM JIMTEPATypOl — BBIWIEHATh IPOOJIEMy U3 KOHTEKCTa; -
YMEHHE JIOTUYECKU MBICIHTD; - KYJIbTYPY HMUCHbMEHHOW peuu; - yMEHHE OpOpMIISTh HAyYHBIH
TEKCT (IIpaBUJIbHOE IPUMEHEHHE U 0(POPMIIEHUE CChUIOK, COCTABIIEHUE CITUCKA UCIIOJIb30BAHHOM
JTUTEpaTyphl); - YMEHHME TIPABWIBHO TIOHATH TIO3WIIMIO aBTOPOB, pabOTBl KOTOPBIX
WCIIOJIb30BAJIMCh MPU HAMMCAaHUKM pedepara; - CoCOOHOCTh BEPHO, 0€3 MCKaKEHHS TMepeaaTh
UCIIOJIb3YeMbI aBTOPCKUM Marepuall; - coOnrofeHue oObema padoThl; - aKKypaTHOCTh U
IMpaBHUJIBHOCTH O(bOpMJ'ICHI/Ifl, a TaKXKE€ TECXHUYCCKOI'O BBIIIOJTHCHUA pa6OTI)I.

Pedepar Brinonnsiercs B Bujie COPOLIIOPOBAHHON PYKOIIMCH C TUTYJIBHBIM JIUCTOM U
OIJIaBJICHUEM, TEKCT JIOJDKEH OBITh pa30MT Ha pa3/ienbl, OTPaXKarolue BCe BOIPOCHI,
IIPEAYCMOTPEHHBIE IPOTPaMMON ¥ MHIUBUIYAJIbHBIM 3a/IaHUEM CTYACHTY. PUCYHKH U cXeMbl
JOJIKHBI BBITIOJIHATHCS YETKO U C TIOSICHEHUSIMH.

IloaroroBKa K BBHINOJIHEHHIO J1a00PATOPHOIi padoThI

JlaboparopHble pabOThl SBIAIOTCS OJHUM U3 BHJIOB IpakTUdyeckoro oOydyenus. Mx nemp —
3aKpeIJICHUEe TEOPETUYECKUX 3HAHMM, MpoBEpKa HA OMNBITE HEKOTOPBIX MOJIOKEHUH TEOPUH U
3aKOHOB, NMPUOOPETEHNE NMPAKTUYECKUX HABBIKOB, IMPOBEJIECHUU SKCIIEPUMEHTA, HCIOIb30BaHUU
MpOCTENIINX IPUOOPOB U arnIapaTos.

3agaHue Ha pabOTy BBIJAETCS 32 HECKOJIBKO JHEW 10 €€ BhINOIHEHUs. /|11 KayeCTBEHHOTIO
BBIIIOJIHEHUS JTaOOPATOPHBIX pabOT CTYAEHTaM HEOOX0IUMO:

1) HOBTOPUTH TEOPETHUYECKUI MaTEpUall IO KOHCIIEKTY U y4eOHHUKY (COTJIACHO CIHCOKY
JIUTEPATYpPHI)

2) 03HAKOMUTBHCS C ONTUCAHUEM JTaO0OpaTOPHOMN PabOTHI:

3) B cnenuanbHOM paboueil TeTpaau 3anucaTh Ha3BaHWE U HOMEP pabOThl, BHIYEPTUTH TaOJINLIbI
IUTSL 3aITUCH TTOKa3aHUi TPUOOPOB M pe3yIbTaTOB pacyueTa, MOArOTOBHTH MIJUTUMETPOBYIO
Oymary, ecinu TpeOyroTcs rpaduyecKue MOCTPOCHUS H T. 1.

3) BBISICHUB 11€J1b paOOThI, UETKO MPEACTABUTH ce0e MOCTaBICHHYIO 33J]a4y U CIIOCOObI ee
TOCTIIKEHUS, TPOAYMATh OKUIAEMbIC PE3YIIbTATOB OTIBITOB

4) cnenaTh MpeABapUTEIbHBIN JOMAITHUMA pacyeT, eciu TpeOyeTcs B 3alaHUH

5) OTBETHUTH YCTHO M MUCBMEHHO Ha KOHTPOJIbHBIE BOITPOCHI.

6) CoOmro1aTh OCHOBHBIE MPaBHIIa OE30MIACHOCTH MPU padOoTe B TaOOPATOPHH.

INPABUJIA BBIIIOJIHEHUSA TABOPATOPHBIX PABOT

1.  3a kaxmoi 1abopaTopHOI yCTaHOBKOM paboTaeT He OoJiee 2X cTyneHToB. ['pymnmna
pa3zbuBaeTcs Ha MOATPYIIBI U3 2X YEIOBEK 0OBIYHO M0 YKETaHUIO CTYIeHTOB. [loarpymnmbl
(UKCHUPYIOTCS B J)KypHAJIE MTPETIOIaBATEIICM.

2. llpu ono3nannu cryneHrta Ha JIP:
- MeHee 15 MUH: CTYZIeHT JOTyCKAeTCsl B TaOOPaTOPHIO;



- Oosiee 15 MUH: CTYyIEHT AOIYCKAaeTCs B JIAOOPATOPHUIO C COOTBETCTBYIOIIEH OTMETKOI B
x)ypHazue rpynnsl. K cnenyronieit JIP cTyneHT aomyckaercst Ipu HAIMYUU JOITYCKA U3
JieKaHaTa ¢ yKa3aHUEM MPUYUHBI OJTY4EeHUS TOIYCKa;
3. Bo Bpewms JIP B naGopatopuu MOTyT HaXOJUTHCS TOJIBKO COTPYIHUKU Kadeapsl U
CTYIEHTBI U3 COOTBETCTBYIOILEH I'pyMIIbI IO pacnucanuto. O0s3aTenbHO IPUCYTCTBUE XOTS
ObI OJIHOTO MPENoIaBaTeNsl UK COTPYAHHUKA Kadeapbl.
4.  CryzaeHT JOMYCKaeTCs MPEeno aBaTeaeM K BhIIOJIHEHUIO JAO0OpaTOPHON padOThI TOIBKO
nocie:
- IPOBE/ICHUS MHCTPYKTaXa 10 TEXHUKE OE30MaCHOCTH U MOANKCH TOJYyYUBLIETO U
MIPOBOJMBIIIETO MHCTPYKTAX B JKypHaje rpyIIIbL;
- Ipu HAJIM4YUK oopMileHHOro KypHaina (cMoTpu «TpeboBanus K 0popMIIEHUIO KypHaa
st JIP»). O6pa3zert )xypHaia MOKHO TIOCMOTPETh Ha caiite Kadeapsr:
http://www.mai.kaf801.ru/files.php.
[Ipu OTCYTCTBHMH MII HE ITOJIHOCTBIO 3aII0JIHEHHOM KypHaie JIP:
- IPOCTABJIAETCS COOTBETCTBYIOLIAs] OTMETKA B KypHaJIE IPYIIIIbI;
- CTYJIEHT TOTOBUT XypHall B 1ab0opaTopuy;
- IpY HAJIMYUM BPEMEHU CTY/AEHT JOIyCcKaeTcsl K BeinoiaHeHuto JIP (Bpems Hauana
BBITIOJTHEHUS JIP B 3TOM cilydae mpoCTaBIIsIeTCs B )KypHAJIE).
["oTOBBII XKypHAaJ NOANKCHIBAETCS MPENOIaBATENIEM, TAKXKE JIEIAEeTCs COOTBETCTBYIOLIAs
OTMETKA B KypHaJI€ IPYIIIHL.
5. CryneHTsl BBIIOJIHSIOT OIBITHl B COOTBETCTBUU C MHCTPYKIMEH 110 TEXHUKE O€30I1aCHOCTH.
6. B xone BemosHenus JIP npenogaBaTens oTBeYaeT Ha BCE BOMPOCH! CTYIEHTOB 10 Teme JIP.
7. B xone JIP B )ypHas 3aHOCSTCA:
- UCXO/IHbIE MapaMeTphl (XapaKTEpPUCTUKH OIBITHON YCTaHOBKH, aTMOC(EpHbIE TaHHBIE,
TOYHOCTh U3MEPUTEIHLHOIO 000PYAOBAHUS U T.I1.);
- U3MepsEeMbIe TapaMeTphbl;
- YCIIOBUS OTIBITOB;
- pe3yJbTaThl BIYUCIIEHUH (B TOM YHCJIE IPOMEKYTOUHbIE U YEPHOBBIE).
8. [Tocne cHATHS 3aMepOB, POBEIACHHSI HEOOXOIUMBIX PACYETOB U MOCTPOCHUSI IPAPUKOB,
CTYIEHT JI0JIKEH MPECTaBUTh MOTY4YE€HHbIE pe3yJIbTAaThl IIPENOIaBaTENI0 Ha MOAMKUCH. Takxke
JIeJIaeTCsl COOTBETCTBYIOIIAsl OTMETKA B KypHaJI€ IPYIIIIbI.

MeToauyeckne yKa3aHus M0 BbINOJHEHHIO JOMANIHEr0 3aJIaHUusl PEKOMEHIYETCS CIIeI0BaTh
CIIEyIOIEMY O0IIEMY aJIfOPUTMY:

1. [IpopabGoTaTh KOHCIIEKT JICKIIUK Ha MPEIMET BBISBICHUS HETIOHSITHBIX MOMEHTOB TE-MBI.
2. B cnydae Hanmu4msi HEMOHSATHBIX MOMEHTOB C(HOPMYITUPOBATH BOIIPOCHI.
3. HaiiTu 1 n3yunTh NONOJHUTENIBHBIN MaTepUAII IO TEME, UCTOJIb3Ys PEKOMEHI0BAHHYIO

JTUTEpaTypy U ICKTPOHHBIE pEeCypChl yu4eOHBIX TocoOuii B ceTu IHTEpHET.

OTBeTUTH HA BOSHUKIIIKE B XOJI€ U3yUEHUS TEMBI BOITPOCHI.

Brimucarh TpaKTOBKYM OCHOBHBIX MOHSTHH, 3aKOHOB, TPUHITUIIOB U T.11. TI0 TEME JICKIUH.
W3 mepeuns BOPOCOB K 3a4€Ty BHIOPATh T€, KOTOPBIE OTPAXKAIOT COACPKAHUE JICKITUH.
Haiitu oTBETHI Ha 3TH BONPOCHI B TEKCTE JIEKUUIA U TOMTOJTHUTEIBHOM MaTepHale.
Odopmuth MaTepuana B TUCbMEHHOM BH/JIC

XNk

MeToanueckue PEKOMEHIAUH 110 HAMMCAHUIO KYPCOBBIX paﬁoT:



KypcoBas paboTa — TBOpU€ecKasl, Hay4Hasi, CAMOCTOSTENIbHAS UCCIIE0BATENbCKAs
paboTa 1o onpeeneHHON TeMe, B X01€ KOTOPOU CTyeHThl IPUOOPETAIOT HABBIKU PAOOTHI C
Hay4YyHOU, yueOHOW U METOIUYECKON JIUTEPaTYpOH.

K xypcoBoii paboTe Kak caMOCTOSITETbHOMY HCCIICIOBAHUIO TIPEIBSBIISIOTCS
cienyomre TpeOoBaHus: - JOJDKHA ObITh HallMCaHa CaMOCTOSITENIBHO; - I0JIKHA OTINYAThCS
KPUTHYCCKUM IMOAXO0J0M K U3YUCHHUIO HAYUYHBIX KCTOYHHUKOB; - TOJIKHA OTBCYATh Tpe6OBaHI/I$IM
JIOTUYHOTO, SICHOT'O M YCTKOI'O U3JIOKCHHA MaTCpHralia, C IPHUBJICYCHHUEM JOCTATOYHOT'O
OMITMPUYCCKOI'0 MaTepualia, - Ipu HGO6XOI[I/IMOCTI/I B ITPOLECCC N3TIOKCHUA TCMbI
WJUTFOCTPUPOBATH JI0OKA3aTENIbHYIO 0a3y rpadukaMu, TabauiiaMu, CXeMaMu U T.J.; - T0JDKHA OBITh
odpopmiena B cootBercTBuu ¢ 'OCT; - nomxHa 3aBepiIaThCsi KOHKPETHBIMU BBIBOJAAMHU U
PEKOMEHAALUSIMHU 110 TEME UCCIIEJOBAHUSL.

KpurepusiMmu OIIeHKH KYPCOBOI pabOTHI SABISIOTCS:

1. mo gopme: - HanMuKe TUIaHa ¥ BHYTPEHHUX pyOpuKkanuii (mpaBUiIbHOCTh
odopmiteHus); - onbamorpadus ICTOUHUKOB, cocTaBieHHas B cooTBeTcTBuH ¢ ['OCT; -
odopmiienne nutupoBanus B coorBeTcTBUU ¢ ['OCT; - rpaMOTHOCTH M3J10KE€HUS (B T.4.
opdorpaduyeckoi, MyHKTyalIHOHHON, CTUITMCTUIECKOH ), BJIaJICHHE HAYYHOU TEPMUHOJIOTHEH; -
cobmoienne TpeboBaHu 00beMa KypcoBOM pabOTHI; - TIPEICTABIICHUE B CPOK K 3aITUTE
KypCOBOM paboThI;

2. 110 COAEPKAHUIO: - COOTBETCTBUE COJIEPKAHUS 3a8BIIEHHOM TeMe; - HOBU3HA U
CaMOCTOSITEIBHOCTh B IIOCTAHOBKE M PACKPBITUU TEMBI; - CAMOCTOSTEIbHOCTD U3JI0KEHUS
aBTOPCKOM MO3ULMH, 000CHOBAHHOCTh CY)KJIEHUH U BBIBOJIOB; - MCIIOJIb30BaHUE SMIIUPUUECKHUX,
CTaTUCTUYECKUX U COIIMOJOTMUYECKUX MCCIIE0BAHNN; - IPUBJICUEHUE HAYYHO-
HCCIIEIOBATENIbCKOW U MOHOTpauUYeCcKOM JTUTEPaTyphl; - OPUTMHAIBHOCTh TEKCTA.

OcCHOBHBIE OITMOKH IPU HATMCAHUU KYPCOBOU pabOTHL:

1. Conepxanue paboThl HE OTBEYAET IUIAHY, HE PACKPHIBAET MPEAMET U OOBEKT
uccienoBanus. PaboTa BBIISIUT KaKk OecCUCTEMHBIN HA0Op pa3pO3HEHHBIX (PAaKTOB, MHEHUN
Pa3IMYHBIX YUCHBIX, PE3YIBTATOB COIIMOJIOTUIECKUX HCCIICJOBAHNN.

2. ®opmynupoBKa riaB (maparpadoB) HE paCKpbIBaeT COJIEpKaHUs UCCIIEyEMOTO
npeaMera o u30paHHOU TeMe.

3. Llenb uccnenoBaHus HE OTpakaeT CeUUPUKY 0ObEKTa U MpeMeTa UCCIeI0BaHUS.

4. Ananutuueckuil 0030p myoauKanuii mo reMe paboTsl UMEET popmy
AHHOTHPOBAHHOTO CITUCKA M HE OTPaXKaeT YPOBHS MCCIICTOBAHHS TPOOIEMBI.

5. KoHeuHblli pe3yapTaT He OTBEYAET LEIN UCCIIEOBAHNs, BEIBOJBI HE OTPAXKAOT
ITIOCTaBJICHHOM 3ajJa4e.

6. B paGoTe ucnoib3yroTcs 6€3 yKazaHusl HCTOYHHUKA TYKUE TPOU3BEIICHUS, UJIEH U
M300peTeHus, UTO SBJSECTCS HAPYIICHHEM aBTOPCKHX IIPaB.

7. bubnuorpadudeckoe OMMcaHne KCTOYHUKOB B CITHUCKE MCITOJIH30BAHHON
JUTEpaTyphl MPUBEIEHO POU3BOJILHO, O6€3 cobmonenus TpedoBanuii 'OCTa.

8. O6bem u oopmieHue paboThl HE OTBEUYAIOT TPEOOBAHUSIM; pabOTa BHITIOJIHEHA
HEaKKypaTHO, C FpPaMMaTHYECKIUMH, OpPOrpadhuIecKuMu, MyHKTYallnOHHBIMH,
CTHIIMCTUYECKHMHU omnOKaMu. [Iporiecc BRITIOTHEHUST KypCOBBIX padOT coryiacHo PermamenTy
MOATOTOBKH KYypCOBOM pabOTHI (IPOEKTa)

Cmyoenmol, He 8bINOIHUBUILE KYPCOBbLE PAOOMDbL, He OONYCKAIOMCSA K IK3AMEHAM NO
npoghunbHOU oucyuniuHe.



Br10op TeMBI KYPCOBOU padOTHI

BBI60p TEMBI UCCIICAOBAaHUA ABIACTCSI OTBETCTBECHHBIM MOMCHTOM. Or IIpaBHUJIBHOTO
BBI60pa TEMBI UCCIICJOBAaHUA 3aBUCUT KaK €TI0 KOHCUHBIH pE3YIbTAaT, TaAK U CaM XOI ITPOBCACHUA
HUCCICIJOBaHMA.

TemaTuka KypcoBbIX pabOT JOBOJIUTCS JI0 CBEACHUS CTYEHTOB MOCIE pa3paboTKu
MIEpPEeYHs TEM KypCOBBIX pabOT U YTBEP:KJIEHUS Ha 3acelaHuu Kadeapsl.

Oco0EHHOCTH OATOTOBKHA KYPCOBOH padOTEI

Hanucanme kypcoBoif paGoTbl — 3TO CHCTEMaTHU3UPOBAHHOE, OOCTOSTENBHOE H3JI0KEHHE
CTYACHTOM MaTepuajia IO TeMe, COJAep)Kalllee aHalu3 HAayYHbIX KOHUEMNIUH, OTpakarolluii
MOHUMaHUE M OLEHKY CTYIAEHTOM COOTBETCTBYIOUIMX MpPOOJeM, €ro MNpeUIOKEHHUs] M0 HX
PELICHHUIO.

OCHOBHBIE 331441 BBINOJHEHUS KYPCOBOU pabOTHI:

1. O6ocHOBaHUE aKTyalIbHOCTU U 3HAYMMOCTHU BBIOPaHHOMN KypCOBOM pabOTHI.

2. V3y4yeHue COCTOSIHUSI U CTENIEHU Hay4yHOU pa3pabO0TaHHOCTU TEMBI.

3. Coop, ananu3 u 00001IeHre HHPOPMALIUH 110 JAHHOU TEME.

4. Pa3zpa0OoTka NpakTUYECKUX PEKOMEHAALNN U NPEASI0KEHUH [0 TEMaTUKE KypCOBOM pabOThI
Coneprxkanue u CTpyKTypa KypcoBoit paboTsl onucanbl B CMK.
OnTtumanbHblil 00beM KypcoBOM paboThl - 25-30 cTpaHMIl TEKCTa, MOJArOTOBIEHHOTO Ha

kommbioTepe B popmate Word.
CtpykTypa KypcoBO pabOThI BKIIOYAET CICAYIONIUE Pa3ICIIbl:

. TUTynBHBIN TUCT

. Ornasnenue.

. BBenenue.

. ['maBpI OCHOBHOM 4acTH ¢ KPATKUMH U YETKUMH BBIBOJIAMU I10 Ka)KJOU IJ1aBe.

. 3akitoueHue 1o padore.

. CIMCOK MCIOJIb30BAHHOM JTUTEPATyphl

. [Ipunoxxenus (eciu He0OXOUMO).

~N O\ L W N =

ODFaHI/I?:aHI/IfI IPOBEACHHUA NPONCAYPHI 3allIUThI

3ammTa KypcoBBIX padOT MPOBOAMTCS COTJIACHO TpaduKy, YTBEpKICHHOMY Ha Kadenpe.
3amura Ipou3BOAUTCS MyOIHMYHO.

Ha 3amuTe nprcyTCTBYIOT, KaK MIPABHIIO, BCE CTYJACHTHI TPYIIIIHL.

[Ipu 3amure KypcoBoil pabOThl MOTYT MPUCYTCTBOBATh 3aBENYIOILIUN COOTBETCTBYIOILEH
Kadenpsl U Apyrue npernoaaBaTesnu.

3amura KypcoBod pabOThl BKJIKOYAET KpaTKUil NOKiIaa CTyleHTa (He Oosiee 5 MHHYT),
OTBETHI Ha BOIPOCHI, TIOCTABJICHHBIE HAYYHBIM PYKOBOIHUTEISIM B PELEH3UH, 2-3 YTOUHSIOUINX
BOIIPOCA MO MPEAMETY PabOTHI.

JIoKJa CTy/IeHTa MOKET COTPOBOXKIATHCS MPE3CHTAIMEH, MOATOTOBICHHON B IpOrpaMMe
PowerPoint, B KOTOpYIO BEIHOCSTCS OCHOBHBIE MOJI0XKEHUS (He Oosee 5 ciaiiioB).

CrpykTypa AoKiana: - TeMa KypcoBOW palOThI, €€ 1elb; - (POopMyIHpoBKa MPOOIEMBI; -
MOJIOKEHHsI, BBIHOCHMBIE Ha 3alIUTy, W WX (aKkTuueckoe OOOCHOBAaHHWE, - PE3YJIbTaThl
WCCIICIOBAHUS; - TIPETIOKEHHSI U BBIBOBI 110 padoTe.



[Ipu 3amuTe KypcoBoil paboThI CTYIAEHT AOKEH 000CHOBATH CBOM BBIBOJIbI 110 M30paHHOM
T€Me, OTBETUTh Ha 3aMEuaHus, YKa3aHHbIE B PELEH3UU HAYyYHOIO PYKOBOIMTENS, a TaKKe Ha
YTOYHSIIOLIUE U TOTIOJTHUTEIbHbIE BOIIPOCHI, BO3HUKIIUE IPU 3aLIUTE.

[Tocne 3amuThl paboThl OIIEHKA NMPOCTABIIAETCSA B 3aUETHYIO KHU)KKY CTYJEHTa, U CTYICHT
[I0JIy4aeT IPaBo CIaud HK3aMeHa I10 MPEIMETY.

[TonHble Ha3BaHUS KYpCOBBIX padOT BKJIIOYAIOTCS B MPHIIOKEHUS K TUILIOMaM.

Iloxa3zarenau u KPUTECPUH ONCHUBAHUSA KprOBOﬁ paﬁoTLI:

— Ha OLEHKY «OTJHYHO» (5 0aysIoB) — paboTa BBINOIHEHA B COOTBETCTBUU C 33/1aHUEM,
00yyaroUuiics TOKa3bIBAaCT BHICOKUI YPOBEHb 3HAHUN HE TOJBKO HA YPOBHE BOCIPOU3BEICHUS U
00BsicHEHUS! HTHPOPMALIUH, HO U UHTEJUIEKTyaJIbHbIE HABBIKU PEILIEHUs TPo0ieM U 3ajad,
HAXO0XJICHUs YHUKAJIbHBIX OTBETOB K Mpo0OeMaM, OLEHKU U BBIHECEHUS! KPUTHUECKUX
CYKIECHUMH;

— Ha OIICHKY «Xopomuio» (4 0amia) — paboTa BEIMIOJHEHA B COOTBETCTBUM C 33JIaHUEM,
00yJaronIuics TOKa3bIBAaCT 3HAHKS HE TOJILKO HA YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHHS
I/IH(bOpMaIII/II/I, HO 1 UHTCJIJICKTYAJIbHBIC HABBIKU PCUHICHUS HpO6H€M " 3a4a4, HAaXOXJICHU
YHHUKaJIbHBIX OTBETOB K IIpo0OiieMaM;

— Ha OIICHKY «Y/I0BJIETBOPHUTENbHO» (3 Oayia) — paboTa BHITIOJIHEHA B COOTBETCTBHH C
3aJlaHueM, OOYJarOIIHIACS MOKa3bIBACT 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
I/IH(bOpMaIII/II/I, HWHTCIUICKTYAJIbHBIC HABBIKW PCIICHUS MMPOCTHIX 3aJa4;

— Ha OIICHKY «HEY/A0BJEeTBOPUTEILHO» (2 0ata) — 3aaHue MPETNo1aBaTelis BHIMOJIHEHO
YaCTUYHO, B MPOIIECCE 3aITUTHI pa0OTHI 0OYUAIOIINIICS JOMYCKAET CYIIECTBEHHbIE OMMUOKH, HE
MOKCT ITOKa3aTb MHTCIIJICKTYAJIbHBIC HABBIKW PCIICHUS MOCTaBJICHHOMN 3aJda4du.

— Ha OLEHKY «HeYyI0BJeTBOPHUTeJbHO» (1 Oayn) — 3agaHue mpenojaBaTelis BbINOJIHEHO
4acTUYHO, OOyYaroIIMiicsi HE MOKET BOCIPOU3BECTH U OOBACHUTH COACpKAHHE, HE MOMKET
[I0Ka3aTh MHTEJIEKTyaJ bHbI€ HABBIKU PELLIEHUS IOCTAaBICHHOMN 3aJauu.

IloaroroBka K 3a49€eTy

[lepen HauaIOM MOArOTOBKH K 3K3aMeHaM HE0O0X0AUMO IPOCMOTPETh BECh MaTepHall U
OTJIOKUTH TOT, YTO XOPOILIO 3HAKOM, & HAUMHATh YUYUTh HE3HAKOMBIH, HOBBIH

Haunnaii roTOBUTBCS K 3K3aME€HaM 3apaHee, IOHEMHOTY, 10 YacTsAM, COXpaHsisd CIIOKOKWCTBUE.
CocraBb IIaH Ha KaX/IbIH ACHB TIOJATOTOBKH, HEOOXO0IUMO YETKO OMPEIETUTh, YTO UMEHHO
ceroJiHsg OyJleT u3y4yaThCs. A Takke HEOOXOIMMO OMPEISITUTh BPEMS 3aHITHI C YI€TOM PUTMOB
OpraHusma.

K tpynHo 3anoMuHaemMmoMy maTtepuany He0OXOAMMO BO3BpaIaThCsl HECKOJIBKO pas,
MIPOCMATPUBATh €T0 B TEYEHHE HECKOJIbKUX MUHYT BEUEPOM, a 3aTEM €IlIE Pa3 - YTPOM.

OueHb MOJIE3HO COCTABIIATH IJIaHbI KOHKPETHBIX TEM U ACPKATh UX B YMC, a HC 3a3Y6pI/IBaTI) BCIO
TEMY IMOJIHOCTBIO «OT» U «I0». MoXHO TaKxke IMPAKTHUKOBATh HAlTMCAHHUE BOIIPOCOB B BUC
KpaTKOro, TE3MCHOI'0 M3JIOKCHHA MaTCpHrajia.

3ayurBaeMblii MaTepHall JIydlle pa3OuTh Ha CMBICIIOBbIE KYCKU, CTApasCh, YTOOBI UX KOJMYECTBO
He npeBbliano ceMu. CMBICIOBBIE KYCKHA MaTepHalia HeoOX0JUMO YKPYIHATh U 000011aTh,
BbIpakas IJIaBHYIO MBICJIb OJJHOU (ppa3oil. TekCT MOKHO CHIIBHO COKPATHTb, IPEJICTABUB €0 B
BU/JIE CXEMBI

HCpCCK&?; TEKCTa CBOMMH CJIOBAMU IIPUBOAUT K JTYyUHICMY €TI0 3allOMUHAHUIO, YEM
MHOTI'OKpPAaTHOEC YTCHUEC, ITIOCKOJIbKY 3TO aKTHBHAasd, OpraHru30BaHHasd b0 YMCTBCHHAA pa60Ta



IIpunoxenue 2
«OueHoYHbIE CPeACTBA A/ POBEACHHUS MIPOMEXKYTOYHOM aTTeCTALNID)

a) HJIaHI/IpyeMLIe PeE3yJdbTaThbl oﬁyqem/m H OICHOYHBIC CpEACTBA JIA IIPOBECACHUSA
HpOMe)KyTO‘IHOﬁ aTrTreCcTalmm:

[lo maHHOM AMCHUIUIMHE NIPELYCMOTPEHBI pa3iu4Hble BHUABI KOHTPOJIS PE3YyJIbTaTOB
o0yueHusi: TEeKYIIH KOHTPOJb (IpOBEpKa BHIMOJIHEHUSI 3aJaHHil), IPOMEKYTOUHbI KOHTPOJIb B

BHJC TCCTUPOBAHUA 110 pasaciy u HTOTOBBIM KOHTPOJIb B BUJC 3a4CTa.

CTPYKTYDPHBI
TPYKIYD [Inanupyemsle
# DIeMeHT
Pe3yIbTaThI OrneHOYHBIC Cpe/ICTBA
KOMIIETEHI!
" 00y4eHus

ITK-1: Cnnocooen IJIAHUPOBATH H TPOBOJAUTH IKCIIEPUMECHTAJILHBLIC HCCJICAOBAHUSA

IK-1.1

OcymiectBisier Ilepeuensy meopemuueckux 6onpocos K 3auemy:
IIpOBEJICHUE

pabot no 1.MeTop! Hccnen0BaHus TOBEPXHOCTU TBEPBIX Tell (0OIIHii
00paboTke u 0030p M XapaKTepUCTUKA METOJ0B aHAJIN3a COCTOSHUS
aHaJIM3y HAy4HO- | IOBEPXHOCTH).

TEXHUYECKOUN 2. CuMMeTpus ¥ TUIIBI KPUCTAJUIMYECKUX PEIIETOK.
uHpopmanuu u ®denopoBcKHe MPOCTPAHCTBEHHBIE TPYIIIbI, IPUMEPHI
pe3yJIbTaToB IIPOCTPAHCTBEHHBIX Tpymm. Pemerku bpase

nccaea0BaHuM 3. YpaBuenue lIpennnrepa ains kpucramia. Teopus u

KJIacCU(pUKaLUs SHEPreTHUYECKUX 30H B KPUCTAIUIAX. 30HbI
Bbpumttosna. DnemenTapHas Teopust JOKaJIbHBIX YPOBHEH
4. OCHOBHBIE ITPE/ICTABICHHS O KBAHTOBO-MEXAHUYECKUX
pacueToB B TEOPUH TBEPOIO Teja

5. DieMeHThl TEOpUU UOHU3ALIMU U BO30YK/IEHUSI aTOMOB B
MOHHOM CIEKTPOCKOIIUHU

6. Toueunble 1e(PEKTHI U UX CIEKTPOCKOIINYECKOE
MIPOSIBJIEHUE

7. CTpyKTypa SHEPreTHYECKUX 30H ajamasa, rpadura,
KapOuHa

8. MoaenupoBaHnue ToueyHbIX JeekToB Ha OBM

9. [IpumecHble 1eEKTHI U UX perucTpanus

10. TepmorHaMuKa (pa3oBbIX IEPEXOA0B B KpHUCTAIJIaX.
11. AncopOuusi Ha MOBEPXHOCTH TBEPBIX TEI.
MoutekynspHas ¥ AUCCOLMaTUBHAS aICOPOIIHSL.

12. TepmonecopOuus. ImmynbcHas u
TepMonporpammupyemas necopouus. KauecTBeHHbIN aHamu3
3aBUCHMOCTEH JaBJICHUSA OT BPEMEHH. Y pABHEHHUE
Appenuyca.-

13. DnemMeHTbI TEOpUH MTPOXOKICHUSI YCKOPEHHBIX YaCTHUI]
yepes BEIEeCTBO

14. CraTucTHKa 3J1€KTPOHOB U JBIPOK B IPOBOJHUKAX U
MOJIYITPOBOIHHUKAX. YpoBeHb Depmu. 15. 3aBUCUMOCTH
MTOJIBMYKHOCTH HOCHUTEJIEH 3aps/ia OT TeMreparypbl. DPpdekT
Xoia.

16. DnemMeHTbI TEOpUH MTPOXOKICHHUSI YCKOPEHHBIX YaCTHUI]
yepes BEIEeCTBO




CTpYyKTypHBI
1 DIIEMEHT

KOMIICTCHIIN
n

[Inanupyemsle
pe3ynbTaThl OrneHOYHBIE CpEICTBA
00y4eHus

17. Ontrueckue cBoiicTBa TBepAbIX Ted. CreKTpsl
MOTJIOLEHUS ¥ OTpaXkeHus. PacueT onTuyeckux napameTpon
TBEPAbIX T€J U3 CIEKTPOB MOTJIOUICHUS U OTPaXKEHHS

18. Y®-cnexkTpocKomnus 1 aTOMHOE CTPOEHUE TBEP/IBIX TEJ
19. PentrenoBckas (pOTO31EKTPOHHAS CIEKTPOCKOMHS
(POOC)

20. PentrenoBckas, (oTO31EKTpOHHAS TU(paKus

21. Ckanupyromas TyHHenbHas Mukpockonus (CTM)

22. ®OTOANEKTPUIECKHE CBOMCTBA, TFIOMUHUCIICHITUS B
TBEpAbIX TelaX, GOTOMPOBOJUMOCTD HOJTYIIPOBOIHUKOB

OcymiecTBisieT
BBITIOJIHCHHUE 1. Dnesienrapnas sauelika ¢ napaseTpas & # & # ¢, a = i =y = 90" xapakte-
OKCIIEPUMEHTOB U PHIVET KPHCTAL 1L, OTHOCHLIMECH K 7. CHHTOHNIMN,
a) TPHETHAROT ) MoHoETHEHO 8) pombiteckoil r} TpuronaILao
opopmienne T} TETPArONATENGH  €) rekcaronamnof ) kyGmaeckod
pe3yIbTaTOB 2. JnesesTapuan sueiika ¢ napaserpasi 2 £ b # ¢, o =y = W £ i xapakre-
o PHIVET KPRCTLUILL, OTHOCHIIHECH K .7 CRIHroHm.
HCCICO0OBAaHNHN U { BApIANTI OTRETOR CMOTPH B BORpOce N 1)
Pa3pa60T0K 3. Dnemenrapuas auelika ¢ napaverpasii a = b £ ¢, 0= == 90" xapak-
TEPIIVET KPHCTALE, OTHOCALHECS K ... CHHIOHIH.
{ BApIANTI OTRETOR CMOTRH B RONpOCe Ne 1)
IIK-1.2 4. | paseneHTPHPOBANMAN peiUeTEa bpam oboanauasTes CHMBOIDM
a) P )i B) F r)Ad 1) B e} C
5. (DowevmouenTpupoRannas pewetka bpany oboananaeTes cluMBOTON
{ EApMIANTE OTBETOR CMOTRH B BONpoce Ned)
6. BazouenTpuposansas peinerka bpass, B xoTopodl UEHTPHPOBAHE! TPaHE,
NPOXDARIMEE SEPeT COHHINHLE TPAHCANINT & B €, 060THANICTCA CHMBOTIOM
{ BAPHANTE OTBETOR CMOTRH B BONpoce Ne 4)
7. My viausHHeX OPOCTPAHCTEEHHEN [PYIN CHMMETPHN K posOddcckol
CHHTOHHE OTHOCHTCS;
a) P, 6) P22, w) P4, r) Peon a)PL432
B Mo veamuHeIX POCTPAHCTBEHHBEIY TPVIN K TETPArOHAIBHON CHHIOHIN
OTHOCHTCR:

6) HOpﬂ)IOK NMpOBECACHUSA l'lpOMQ)KyTO‘lHOifI aTTeCTalui, IIOKa3aTe/IM U KPUTCPUH
OICHUBAHMUA:

HpOMe)KYTOLIHaSI aTTecranuAd 110 AUCIHHUIIIINHE «MGTOHBI HCCIICA0BaHUA IMTOBEPXHOCTHU TBEPABIX
Te» BKIIIOYAET TEOPETHYECKUE BOIIPOCHI, TIO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHUS
O6yanOHII/IMI/IC$I 3HaHI/II71, " NPaKTUYCCKHUE 3aJaHNs, BBISABIAIOMIUEC CTCIICHD C(bOpMPIpOBaHHOCTI/I
YMEHHH U BIIaJCHUI, TPOBOAUTCS B (popme 3aueTa.

3aueT 1o JaHHOW JUCLMILIMHE MPOBOJUTCS B YCTHOM (hopme 1o Ouseram, KaxKIblii U3 KOTOPBIX
BKJIIOYAET OJIMH TEOPETUUECKUI BOIPOC U 0 pe3yibTaraM BbinojgHeHus 1UJ13.

Iloxa3zarenau u KPUTCPHUH ITOJTYUYCHHUSA 3a14€Ta:

—«3auTeHo» — 00ydJarIuics JEMOHCTPUPYET OPOTOBbIM ypoBEeHb CHOPMUPOBAHHOCTH
KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUATHH JTOMYCKAIOTCS OMIMOKU, IPOSBIISETCS



OTCYTCTBHE OTJAENbHbIX 3HAHUH, YMEHH, HABBIKOB, O0YYaIOIINIICS UCIIBITHIBAET 3HAYUTEIIbHbIE
3aTPyAHEHMS IIPU ONIEpUPOBAHUY 3HAHUAMU M YMEHMAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALlUH.

— «He 3auTeH0» — oOyJarmuiics AEMOHCTpUpYeT 3HaHUs He OoJiee 20% TeopeTHIECKOTO
Marcpuraia, 10I1yCKacT CYIICCTBCHHBIC OHII/I6KI/I, HC MOJKCT IMOKAa3aTh MHTCJUICKTYAJIbHBIC
HAaBBbIKU PCIICHUA IMPOCTHIX 3a1a4.



