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1. Heau u 321244 AUCHUILIMHBI, €€ MECTO B Y4eOHOM mpoiecce

1. Heanb u 3aaaum u3ydeHusl JUCHUTLTHHBI (MOTYJIs1)

enp n3yueHus AUCUMIUIMHBI - IOJrOTOBKA CHELUAIUCTOB TEOPETUYECKUM U JKCIIe-
PUMEHTAIBHBIM 3HAHUSM HaBBIKAM HCCIIEOBAHUS (PU3NYECKUX CBOWCTB, 3aKOHOMEPHOCTEH U
0COOBIX CBOMCTB IMOJYIPOBOJHUKOBBIX KOHIEHCHPOBAHHBIX MaTepuajoB. 3ajgada Kypca co-
CTOUT B O0YYEHUH CTYIEHTOB SKCIEPUMEHTAIBHBIM M TEOPETUYECKIM METOJaM OIpPEIACTICHHS
MIPOCTPAHCTBEHHBIX COOTHOLICHUM aTOMOB M MOJEKYJISPHBIX CHJI, XapaKT€pU3YIOLUE 3aKO-
HOMEPHOCTb, CHAMMETPUYHOCTh BHYTPEHHETO CTPOCHUS U (PU3HUYECKHE CBOMCTBA KpHUCTAILIA.

2. MecTto gucuumjiannbl (MoayJsi) B ctpykrype OIIOII BO

JuctumimHa BKIIOYeHa B 0a30BYIO 4acTh 00s13aTenbHbIX quciuiuind B1.0.12 yueOHo-
ro IUIaHA [0 HAIIPaBJIEHUIO MOATOTOBKM 1O HamnpasieHuto noaroroku BO 11.03.03 Koncr-
PYHUPOBAHHME U TEXHOJOTHS JIEKTPOHHBIX CPelCTB npoduib: «KoHCTpyupoBaHUe U TEXHOJIO-
T'Us paJUO3IEKTPOHHBIX CPEICTBY.

Nzyuenue nucuuiuinHbl «@U3HKH KOHIEHCHPOBAHHOIO COCTOSTHUA) 0azupyercs Ha
CIEAYIOUIMX, PaHEEe M3yYaeMbIX, AUCUUILUINHAX: «DPusukay, «Maremaruka», «Marepuaisl U
KOMIIOHEHTBHI 3JIEKTPOHHBIX CPEACTBY»

OcBoeHME TaHHOW JNHCUUIUIMHBI, B CBOIO OY€pE/b, HEOOXOAUMO JIsl YCHEIIHOTO yc-
BOEHUS, B MOCJEAYIOIIEM, CIIEHUATIBHBIX KYPCOB IO TUCUUILIMHAM: « MUKPORJIEKTPOHUKAY,
«I[Ipubops! u Texuuka CBU», «TexHomorus npousBoaAcTBa 3JIEKTPOHHBIX CpeicTB» «OCHOBBI
KOHCTPYMPOBAHHUS 3JIEKTPOHHBIX CPEACTBY» U JPYTUX, & TAKKE MPOU3BOICTBEHHON NMPAKTUKHU.

2. MecTo aucuuniaunsl (moayJas) B crpykrype OITIOII BO
JlucuumuivHa BKJIFOYEHA B 4acTh, (OPMUPYEMYIO YHaCTHUKaMU 00pa30BaTEeNIbHBIX OT-
HomeHuit b1.0.12 yuyebHoro mmaHa mno HampaBieHuto mnoarorosku BO  11.03.03
KoHcTpynpoBaHue M TEXHOJIOTHs 3JIEKTPOHHBIX cpeacTB npoduib: «KoHCTpynpoBaHue u
TEXHOJIOTHS PAJHO3TIEKTPOHHBIX CPEACTBY.
[Ipu oCBOGHUM IUCUUILIMHBI OOYYAIOIIMICS CMOXKET YacTHYHO TPOJAEMOHCTPUPOBATH
crnenyromue 00o0meHHsie TpynoBeie GyHkun (OTD):

—  DKcIuyaTanms pajgnodieKTPOHHOI annapatypsl (IpodecCHOHAIbHBIA CTaHIapT
06.005 «CnemuanucT MO SKCIUTyaTallud PaJAMOIICKTPOHHBIX CPEICTB (MHXKEHEp-
3JIEKTPOHUK)», Ko7 B, ypoBeHb kBamudukanuu -5);

— Pa3palorka eIMHMYHBIX TEXHOJOTHYECKHX IPOLECCOB M PEKOMEHAALMI 110
YCTPAaHeHHI0 W  MNpeaynpe:kaeHu0 Opaka B  NPOM3BOJACTBe  H3JeJMi
MHKPO03JIeKTPOHNKH (npodeccuoHanbHbiil ctangapt 40.058 «MHkeHep - TeXHOJIOor
10 NPOU3BOJICTBY U3/AETUN MUKPOIEKTPOHUKUY, KoA B, ypoBeHb kBanudukanuu -6).
N3yuenne nuctmminabl «®U3MKH KOHAEHCHPOBAHHOIO COCTOSIHUSA» 0azupyeTcs Ha

CIEAYIOUIMX, PaHEEe M3Y4YaeMbIX, OUCHUIUIMHAX: «DPusuka», «Maremarukay, «Marepuaibl
ANEKTPOHHON TEXHUKUY.

OcBoeHME TaHHOW JAMCUUIUIMHBI, B CBOIO OYepeib, HEOOXOAMMO ISl YCIENIHOIO YCBOe-
HUS, B MIOCJIEAYIONIEM, CIIEHHAIbHBIX KYPCOB IO AUCHMILINHE: «MHUKPOINEKTpOHUKay, «Teo-
peTHYECKHEe OCHOBBI PaAMOTEXHUKNY, «CXEMOTEXHUKA 3JIEKTPOHHBIX YCTPOHUCTB» U JP.

OcBoeHne TaHHON AMCUUIUIMHBI, B CBOIO OYepe/lb, HEOOX0AUMO Ul YCIEUIHOTO yC-
BOEHMUS, B MOCJIEAYIOIIEM, CIIEIIMANIbHBIX KypCOB MO AUCHUILTUHAM: «MUKPOIJIEKTPOHUKAY,
«ITpubops! u rexunka CBY», «TexHOIOTHs TPOU3BOJACTBA IIEKTPOHHBIX CpeacTB» «OCHOBBI
KOHCTPYHPOBAHUS 3JIEKTPOHHBIX CPEJICTB» U JPYTHX, a TAK)KE MPOU3BOJCTBEHHON MPAKTHKH.

3 TpeGoBaHus K pe3yJIbTATAM OCBOCHUS CONEPKAHUS M CHUILITUHbBI

[Ipouiecc n3yueHus: AUCIUILITMHBI HATIPaBIeH Ha POpPMHUPOBAHUE DTIEMEHTOB CIIEYIO-
X komneteHiui B coorBeTcTBuu ¢ ®I'OC BITO mo qanHOMY HaIlpaBiIeHHUIO MTOTOTOBKH:

- CIOCOOEH MCTOJIb30BaTh TOJIOKEHHU S, 3AKOHBI 1 METO/IbI €CTECTBEHHBIX HAYK U Ma-
TEMATUKU AJIs peleHus 3a1a4d nHxeHepHou nestensHocty (OITK-1).

- CIIOCOOEH CaMOCTOSITEIBHO MPOBOIUTH IKCIIEPHUMEHTAIIBHEIC NCCIIEIOBAHMUS H UCIIOJIL30BATh
OCHOBHBIC TIPHEMBI 00pAa0OTKH U MPEACTABICHIS MOTyueHHBIX JaHHBIX (OI1K-2).
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JleMoHCTpUpYET BO3MOXKHOCTh MCIOIb30BaHHS TEOPETUUECKUX 3HAHUN B 00J1aCTH ec-

TECTBEHHBIX HAYyK JJIsl PEIICHUS 3a]]a4 TEOPETUUECKOTO U pukiIaaHoro xapakrepa. OIMK-1.2

B pe3viibTare 0CBOEHUS TMCHMIINHBI CTYIEHT J10JIKEH:

3HaTh (yHIaMEHTaIbHbIE 3aKOHBI IPUPOJIBI U OCHOBHbIE (PU3NYECKUE U MaTeMaTHye-
CKHE 3aKOHBI.

YMeTb npuUMeHsITh (pU3nuecKre 3aKOHbI 1 MaTeMaTHUYECKHE METO/IbI JIJIsl peIIeHUs 3a-
Jlad TEOPETUUECKOI0 U MPUKIIATHOIO XapaKTepa.

Bnaners HaBbIKaMU HCIONIB30BaHUS 3HAHUHM (PU3MKU M MAaTEMaTUKU MIPU PEILICHUN
MPaKTUYECKHX 3a]1ay.

4 Conep:kaHue M CTPYKTYPa AMCUUILJIMHBI (MOXYJIs1)
B tabnuie 1 mpuBOIUTCS OMHMCaHUE COACPIKAHUS IUCIUILIMHBI, CTPYKTYPHPOBAHHOE
0 pazfenam, ¢ yKa3aHueM M0 KaXJIOoMY pas3zaeny (popMbl TEKyIIEro KOHTPOJIS: 3aluTa J1abo-
patopHoii pabotsl (JIP), komokBuyM (K), TectupoBanue (T).

Tabmua 1.
Ne pas- Haumeno- Cogepxanue pasaena Kowmre- dopwma Te-
BaHUE TCHIINH KYILIETOo
nena
paszzena KOHTPOJISI
1 2 3 4 5
1 I'eomer- 5 cemecTp OIIK-1 | K, T, JIP
puueckas | Cummertpus B npupoae. [lonstue kpu- OIIK-2
Kpuctai- | cramwia. [Ipeamer kpucramtorpapuu u

norpadus. | KpucTayuio(pU3UKU, UCTOPHUS CTAaHOBJIE-
HUS, CBS3H C IPYTMMHU 00JIACTSIMH 3HAHUH.
Posib pyccKkHX y4EeHBIX B CTAHOBJICHUH U
pa3BUTHH KpHCTaLTIOrpaduu U KpUCTaI-
n0(u3uKH.

DeMeHTHl CHMMETPUHN KPHCTAITHIECKUX
MHOTOTPaHHUKOB.

I. IIpocTble KOHEUHBIE 3JIEMEHTHI CUM-
METPUHU KPHUCTAIIOB: IUIOCKOCTh CUMMET-
pHUH, OCh CHMMETPHH, LEHTP CUMMETPHH,
OlEepalluy OTPaXEHUs M BpaLICHUS. 2-
yauca.

2. Kpucramnorpadudeckue KaTeropuu,
CHCTEMBI U CHHTOHHH.

3. CumBoOnbl y3710B (TOYEK), pAIOB (Ha-
MpaBJIeHUi) M TIpaHel(IUVIOCKOCTe) B
KPUCTAJUIMYECKOM MHororpaHauke. [la-
pametpsl Beiica. Maaexce Mumnepa.

4. CTpyKTypa KpHUCTAIJIOB U MPOCTPAHCT-
BEHHas pelIeTKa.

5. Pemerkn bpaB3. DneMeHTBI CUMMeET-
PUU KPUCTAJUIMYECKUX CTPYKTYP.

6. IlpoctpancrBennsie (DenopoBckue)
TPYIITE CHMMETPHH KPUCTAJUTMIECKIX
CTPYKTYP.

O6parnas pemerka. OCHOBHBIE CBOWCTBA
obpatHo# pereTku. OCHOBHBIE (POPMYIIBI
CTPYKTYpHOM KpucTaiorpaguu. 2-yaca.

2 OCHOBBI 1. AtomHble u uoHHBIE paauychl. Koop- | OIIK-1 | K, T, JIP
KpHUCTAJI- IAHAUMOHHBIE YHCIIA U KOOPAUHALMOH- OIIK-2




JJOXUMHH.

HbIE MHOTOTPaHHUKH.
2. TlpocTbie U CHOXHBIE peleTKu. Turbl
MEXaTOMHBIX CBSI3el B  CTPYKTYypax.
[InoTHeNIIME YyIAaKOBKM YaCTHL] B CTPYK-
Typax. 2-4aca.
3. JedekThl KpHCTAUIMYECKOW CTPYKTY-
pol. Kmaccudukarnus gedexTos.

6 cemecTp
Hedextsl mo @penkento u [HloTTkw.
Brnusinue nedexToB Ha AIEKTPUIECKHE
CBOMCTBA KpPUCTAJLJIOB.
4. Tlpumecu 3aMeNICHUSI U BHEIPCHUSI.
Jucnokanuu. Meroabl HAOIIOACHUS TUC-
JIOKaIUH.
OcHoBHbBIE METOBI peHTIeHOrpadun
KpUCTAJIJIOB.
1. Metone! Jlays. Onpenenenue opueHTH-
POBKH M CUMMETPUU KPUCTAILIIOB. MeToz
BpallleHUs U KOJeOaHUs KpUCTaIa.
Meron [le6as - lleppepa. Unaunupona-
Hue nedaerpamMm. PazoBbIN aHATHU3.
2. DnekrpoHorpadus. YCTPOWCTBO H
MPUHIMI PabOTHl 3ekTpoHorpada. Omn-
peneneHue CTpYKTYpbl KPUCTAJUIOB AJIEK-
TpoHorpaduieckum meroioM. Hccneno-
BaHHE TEKCTYP IJICHOK.
3. IIpocBeunBatoniasi DNEKTPOHHAST MHUK-
pockonus. YCTpOMCTBO M NPUHLUI JI€H-
CTBUS TPOCBEUMBAIOIIETO 3JIEKTPOHHOTO
MHUKPOCKOTIA.
3. PacTpoBas 251eKTpOHHAsI MUKPOCKOIIHSI.

duznue-
CKHE
CBOMCTBA
Haeallb-
HBIX KpH-
CTaJJIOB B
CUMMET-
pus.

1. OCHOBHOH 3aKOH KpHCTaIIO(PU3UKH
(mpunnun Heiimana). Ilpunnun cynepmo-
3unui cummetpun (npuniun Kropn).

2. Kpucramnorpaduueckre CUCTEMBI KO-
OpAMHAT.

®u3nyecKue CBOMCTBA KPUCTAUIOB OIU-
CBIBAEMBIE TEH30POM IIEPBOT'0 PaHIa.

1. CkanspHble U BEKTOpHbIE (PU3NYECKUE
CBOMCTBA KpPHUCTAJLJIOB.

2. Tluposnextpuueckuii a¢dexr. [Tupo-
AJIEKTPHUECKUE KO PHUIIUEHTHI.

3. DnexTpokanopuyeckuit 3pPexT.
@u3nYecKue CBONCTBA KPUCTAIIIOB, OIH-
CBIBAEMBIE BEKTOPOM BTOPOTO PAHra.

1. JIudnexTpuyeckue CBOMCTBA KpUCTAI-
JIOB

2. MarHutHbele CBOWCTBa KpPHUCTAaJUIOB.
Ten30pbl TUAIEKTPUYECKON U MAarHUTHOU
MIPOHUIIAEMOCTEM.

3. TeH30p MEXaHMYECKHUX HANPSIKECHUH U
nedopmaruii. AHTUCUMMETPUIHBIC TCH-

OIIK-1
OIIK-2

K, T, JIP




30pHI.

ckue 3P PeKTol.

ec.

(hexr.

duznyeckue cBONCTBA KpUCTAILIOB, Onu-
CBIBAEMBIE TEH30POM TPETHETO PaHTa.
1. IIpsimoii 1 0OpaTHBIN BE303JEKTPUYE-

2. IIpe3ornexTpuueckuii 3pPeKT B KBap-
3. JIMHEWHHBIN >IEKTPOONTHYECKHUH (-

du3nyecKue CBOMCTBA KPUCTAIIOB, OIU-
ChIBa€MbI€ TEH30pOM 4 paHra.

1. Yopyrue cBoiicTBa KpUCTaJUIOB.

2. B3aumHas cBs3b GU3HMYECKUX CBOWMCTB
U SIBJICEHUW B KPUCTAJLJIAX.

CTpyKTypa JTUCHUIJIMHBI (MOIYJISA)

Tabnuua 2. O01mas Tpy10eMKOCTb TUCIUIIMHBI COCTaBIseT 4 3a4eTHBIX equHull (144

4acoB).
Bun padorsl TpynoeMKocTh, 4achl
5 cemectp Bcero

OO0mas Tpy1oeMKoOCTh (B 4acax) 144 144
KonrakTHasi padora (B yacax): 68 68
Jlexyuonnsie 3anamus (J1) 34 34
Jlabopamopusie pabomut (JIP) 34 34
CamocrosiTesibHas padora (B 4acax), B TOM 49 49

yucjie KOHTAKTHas padora:

Kypcosas pa6ora (KP)/ Kypcosoit npoext (KIT)

HE MPEAyCMOTPEHBI

HE IPeayCMOTpe-

HbI
CamocTosTenbHOE U3YUYEeHUE Pa3IesioB/TeM 49 49
IToaroroBKa M NPOXO0KICHHE IPOMEKYTOY- 27 27
HOH aTTecTaluHU

Buja npoMexyToOYHOI aTTecCTALMH JIK3aMeH

Taomuma 3. JIeKimoHHbIE 3aHATHS

Ne i/

Tema

I"'eomerpuueckas Kpuctauiorpagusi.

Pemerku bpaga.

CaoiicTBa 00paTHON perieTKu.

OCHOBBEI 3aKOHBI KpUCTAJNIOXUMHHU.

dusnyeckue CBOMCTBA HACAJIbHBIX KPUCTAJIJIOB U CUMMETPUA

CBs3b CUMMCTPUHU U (I)I/ISI/I‘{CCKI/IX CBOICTB KpHUCTAJIJIOB.

TPETHETO U YECTBEPTOT'O PAHTOB.

dusnyecKkre CBOMCTBA OMUCHIBAEMbIC TEH30paMHU HYJIEBOTO, IIEPBOT0, BTOPOTO,

Tabnuua 4. JJabopaTopHsle paboThI

Nem/mm | Tema

OHpe,Z[CJ'ICHI/IC napaMeTpoOB CIICHHUAJIBHBIX BUIOB CBETOBOH MUKPOCKOIINHN

HccnegoBanue OUCIOKALIMU B MOHOKPHUCTAJINIMYCCKUX CTPYKTYpPaAX

HccnegoBanue MHUKPOCTPYKTYPBI HOJUKPUCTAIINICCKUX MATCPUAIIOB.

Bl W[I N —

Onpe;[eneHHe TOJIIIMHBI TOHKHUX IIJICHOK U 3IIMTAKCHAJIBHBIX CJIOCB OIITHUYCCKHUMMU




METOAaMU
5 OmnpeneneHue yriioB MEXIy IPaHsIMHU KPUCTANIOB TOHHOMETPUYECKUM METOI0OM
6 JIMDJIeKTpUYeCcKre CBOMCTBA CErHETORIEKTPUUECKUX KPHUCTAILIOB
7 [Ibe3030€KTpUYECKHE CBONCTBA KPUCTAIIIIOB

Tabmuna 5 CaMocTosATENBHOE N3YUYEHUE Pa3/I€TIOB IUCIUILINHBI

1?/?1 Bornpocsl, BEIHOCUMBIE Ha CAMOCTOSITEIBHOE U3yYEHUE
1 Kpucrannndeckoe COCTOSIHUE BELLIECTB
2 Kpucrannorpadudeckue Kiacchl CHMMETPHH
3 Kpucramnorpaduyeckre kareropuu, CUCTEMbl U CHHTOHUN
4. Kpucramnorpadudeckue cucreMbl KOOpAUHAT
5 Pemerku bpags. Uetsipe Tumna pemerok bpass
6 AHTUCUMMETpUS B KPUCTAILIAX.
7 Tunel CTPyKTYp KPUCTAILIIOB
8 OO6pazoBaHue TBEPbIX PACTBOPOB BHEAPEHUS U 3aMEILIEHUS B KpUCTAJIJIaX
9 MarpuuHoe npejcTaBieHre IpeoOpa3oBaHue CUMMETPHH B KpUCTaJUIaX
10 CkaJisipHble U BEKTOpPHBIE (pU3MUECKHE CBOMCTBA KPUCTAIIOB
11 du3nyecKkue CBONCTBA ONKUCHIBAEMbBIE TEH30POM BTOPOIO paHra
12 duznyeckue CBOMCTBA ONKMCHIBAEMBIE TEH30POM BTOPOI'O paHra
13 dusnyecKkue CBONCTBA ONHUCHIBAEMbBIE TEH30POM TPETHETO PaHTa
14 @Pu3nyecKue CBOMCTBA ONMMCHIBAEMBIE TEH30POM YETBEPTOIO PaHTa

S OueHo4YHBIC MAaTEPHAJBI AJIS TEKYIIEro H PyOe;KHOT0 KOHTPOJISI YCIIeBAeMOCTH
U MPOMEKYTOUHOM aTTecTAlMN

5.1. KonoxkBuym
B cemectpe nmpoBosATCS 3 KOJUIOKBUYMA, KOTOPBIE OLIEHUBAIOTCS MO § OAJIJIOB KaXIbIH.

Bonpocsl, BBIHOCHMBIE HA KOJVIOKBHYM
Ilepeviit Konnokeuym

CrpykTypa KpucTajia 1 IpoCTPaHCTBEHHAs PEILIETKA.

CHUMBOJIBI y3II0B, pJI0B ¥ I'PaHEl B KPUCTAIIINYECKOM MHOTOTPAHHUKE.
Kpucramnorpaduyeckre mpoeKIum.

DneMEHThl CHMMETPUH KPUCTAJUIMYECKUX CTPYKTYP

DneMeHThl CUMMETPUH KPUCTAJUIMYECKUX MHOTOI'PaHHUKOB
Pewmerku bpass.

ObpatHas pemierka. OCHOBHBIE CBOMCTBA OOPAaTHOM PEIIETKHU.
Kpucrannorpaduyeckue kaTeropuu, CHHTOHUM ¥ OCH KOOPAMHAT.
9. OcHOBHbIE ypaBHEHUS TUDPAKIUH.

10. MeTon nopoIIkoB.

11. Meton BpameHuss MOHOKPUCTAILIA.

12. DnexTpoHHast MUKPOCKOIIUSI.

PN WD

Bmopoit konnoxeuym
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1. ATOoMHBIE M HOHHBIE paarychl. KOOpAMHAIIMOHHOE YHUCIIO U KOOPAUHALIMOHHBIN MHOTO-

IPaHHUK.
DHeprus CBS3U.

Jucnokamumu.
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Pekomenoauuu npu noo2omoeke K KOJ110KeUymy

Turbl CBSI3€M B CTPYKTYpax.
Knaccudukanms nedexros.

Touensie nedextol. Jedextsr mo Openkemnto u IoTTkH.
PaBHOBecHast KOHIICHTpAIUS TOYCUHBIX AePeKTOB (AeeKThI 10 DPEHKEINIO - BHIBO).
PaBHOBecHast KOHIIEHTpaIUs TOYEUHBIX AePeKToB (AedekTsl 1o [1IoTTku- BBIBON).
Kontyp u Bextop broprepca.
0. IInoTHeimas ynakoBka B CTPYKTypax.
1. Ilpenen ycTOMYUBOCTH CTPYKTYP.

Tpemuii Konnoxeuym

Kpucramnorpaduyeckre cucTeMbl KOOPAUHAT.

Ckansipubie (pU3NYECKHE CBOKCTBA.

OCHOBHOM 3aKOH KPUCTAIUIO(U3HUKH.

[Ipunnun cynepnosunuu Kropu.

[Tuposnekrpuueckuii 3pdexr.

VYkazarenpHasi TOBEPXHOCTh MUPOAIEKTPHUYECKOT0 K03 duimenra.

JlsnexkTpruueckrue CBOCTBa KpUCTaJIOB.

I'eomeTprueckas HHTEPIPETALNS TEH30PA JUIIEKTPUUECKON IPOHULIAEMOCTH.

MatpuuHble npeIcTaBIeHUs TPpeoOpa3oBaHU CUMMETPUH.
. MarHuTHBIE CBOMCTBA KPUCTAJUIOB.

. IIpsimMoii 1 0OpaTHBIi MTbe303PPEKT.
. TeHzop Mexanundeckoit nepopmanuu.
. IIbe30anexrpuueckuii apdekr. IIbe30amekrpuueckuii 3¢ ekt B kBaple.

L4 npopa60TaTL KOHCIIEKTBI JIEKITUM 110 BOIIPOCaM KOJIJIOKBUYMA,

¢ [IPOYHUTATh OCHOBHYIO W NJOIIOJHHUTCIBHYIO JIMTEPATYPY, PCKOMCHIOBAHHYIO 110 U3y4dac-

MBIM BOIIPOCaM;

® OTBCTUTH HA BOIIPOCHI KOJIJIOKBUYMA,

® IIpH 3aTPYAHEHUSX, IPOKOHCYJITUPOBATHCS C MPEINOIABATEIIEM.

Kpumepuu oyenusanusn

JIOTYCKaeT CYIIECTBEHHbIE
OIMOKK B OTBETaX Ha BO-
MIPOCHI

KOJUIOKBUYMa,  JI0-
MyCKaeT HETOYHOCTHU
B OTBETE Ha BOIPOC

rPaMOTHO U  TIO
CYIIECTBY M3JIaraer
€ro, JOIyCKas He-
KOTOpBbIe HETOYHO-
CTH B OTBETe Ha
BOIIPOC

Ouenka
HeynoBjieTBOpUTEJIBLHO | YIOBJIETBOPUTEIbHO XOpOo1Io OTJIMYHO
2 da1a 4 d6as1a 6 6as110B 8 6ayioB
Crynent He 3HaeT 3Hauu- | CtyneHT moBepxHO- | Cryaent xopomo | CTyJeHT B IOJIHOM
TENILHOM YaCTH BONPOCOB, | CTHO 3HAET BOMPOCHI | 3HACT  Marepuai, | o0beMe 3HAeT Mare-

puan, TpaMOTHO U
10 CYyIIECTBY H3Ja-
raer ero, He Jomyc-
Kasi CYIIECTBEHHBIX
HETOYHOCTEHl B OT-
BETE Ha BONIIPOC.

5.2
V1: 1. Kpucramnorpadus

OO0pa3ubl TeCTOBBIX 3aJaHUH




V2: CtpykTypHas kpuctauiorpadus

S: Ilpu (ha3oBoM mepexo/ie MepBOTO pojaa CKAYKOM MEHsIeTCs ### ponu3BoHAs CBOOOTHOM
SHEPTUH.

+: mepBas

S: IIpu dazoBoM mepexojie BTOPOro pojia CKauKoM MEHSETCs ### pon3BoHas CBOOOTHOM
SHEpPrUHU.

+: BTOpas

S: Moaudukanuu, o0pa3yronmecs mpyu NoauMophru3Me Ha3bIBAIOT. ..

- IOJIUTPOTIMYECKUMU

+! aIIOTPONINYECKUMHU

- TIOJIUTUITHBIMH

S: B kpucTamuiax oaHo# U TOH ke MOJU(PHUKAIIMY JaHHOTO BEIIECTBA YTIIbl MEXKIY
COOTBETCTBYIOIIMMU TPaHSMU IIPU JAaHHON TemIepaType U JaBJICHUH OCTAOTCH ...
-: pa3HoOU

+: IOCTOSIHHOU

-2 OCTPbIMHU

-: TYIIBIMHU

S: MoHOKpHCTaIT XJI0pHUIa HATPUsI UMEET BHEIIHIOK (GopMY ...

-1 OKTa’zzpa

+: KyOa

-: TeTpa’ipa

-: Iudapa

-: rekcaszipa

S: NaCl umeer ... aieMeHTapHyI0 siueiiKy

+: I'IK (rpaneuneHTpupoBaHHas KyOuyeckas)

: OLIK (oOpeMHOIIEeHTpUpOBAaHHAS KyOrUecKasi)

: I'TTY (rexcaroHanbHas MIOTHOYIMAKOBAaHHAs )

: TPUTOHAIIBHYIO

: TETParoHaJbHYIO

S: AnMa3 UMEET ... KpUCTAIUITMYECKYIO PELIETKY

+: I'lIK (rpaneunenTpupoBaHHas KyOnyeckas)

: OLIK (oO6beMHOLIEHTpUpOBaHHAs KyOudeckas)

: I'TTY (rexcaroHajibHas MJIOTHOYIAKOBaHHAs )

: TPUTOHAIIBHYIO

. TETParoHaJbHYIO

S: MeTtasuibl CO CTPYKTYpOMl TUIIA MEAU UMEET ... KPUCTAIUIMUECKYIO PELIETKY
+: I'lIK (rpaneuneHTpupoBaHHas KyOnyeckas)

: OLIK (oObeMHOIIEHTpUPOBaHHAS KyOruecKast)

: I'TIY (rekcaroHanbpHas MJIOTHOYNAKOBAHHA)

: TPUTOHAJIbHYIO

: TETParoHaJIbHYIO

S: MeTtasibl cO CTPYKTYpOIl TUIIa MarHUMA UMEET ... KPUCTAJUIMYECKYIO PEHIETKY
-: 'K (rpaneunenTprupoBaHHast Kyouyeckasi)

-: OLIK (o6beMHOLIEHTpHUpOBaHHAS KYOUYeCKast)

+: reKcaroHaJabHYIO

-: TPUTOHAJIBHYIO

-: TETparoHaJIbHYIO

S: Metaiuibl co CTpYKTYpOii TUIA BOJIb(hpama UMEET ... KPUCTALIIMUECKYIO PEIETKY
-: THK (rpanenenTpupoBaHHas Kyouueckas)

+: OLIK (00peMHOIIEHTpHpOBaHHAs KyOHuUecKas)

-: FeKCaroHajJIbHYIO

-: TPUTOHAJIBHYIO



- pPOMOUYECKYIO

S: KpemMHMi1 UMEET ... KpUCTAIUIMUECKYIO PELIETKY

+: 'K (rpanenenTpupoBaHHas KyOndeckas)

: OLIK (oObemMHOLIEHTpUpOBaHHAs KyOu4eckas)

-: T'TIY (rekcaroHajibHasl INIOTHOYITAKOBaHHAs )

: TPUTOHAIBHYIO

: TETParoHaJbHYIO

S: 'epmaHuii UMEET ... KPUCTAIUIMUECKYIO PELIETKY

+: 'K (rpaneneHTpupoBaHHas KyOudeckas)

: OLIK (oObeMHOLIEHTpUpOBaHHAs KyOu4eckas)

-: T'TIY (rexcaroHasibHasl INIOTHOYITAKOBaHHAs )

: TPUTOHAJIBHYIO

: TETParoHaJbHYIO

S: I'paduT UMeeT ... KPUCTATUINIECKYIO PEHIETKY

-: THK (rpaneneHTpupoBaHHas Kyouueckas)

-: OLIK (o6beMHOIIEHTpUpPOBaHHAs KyOHUuecKas)

+: reKcaroHaJIbHYIO

-: TPUTOHAIBHYIO

-: TETparoHaJIbHYIO

S: MoHoKpHCcTaLT ainMas3a UIMEET BHEIIHIOI0 (GopMy ...
-: rekcaszipa

-1 OKTasvzpa

-: Kyba

+: TeTpasgpa

-1 Iudapa

S: Onepanueit CUMMETPUH HA3bIBAIOT ONEPALIUIO ... TOUKH C JPYTrOil TOUKOM.
-: COTIOCTABIICHUS

+: COBMEIIEHUI

-: pa3beAMHEHHE

S: BooOpaskaemblii reOMETpPUYECKHI JIEMEHT, C TOMOIIBbIO KOTOPOT'O OCYIIECTBISAETCS
onepanysi CAMMETPHM HA3bIBACTCH ...

+: 3JIEMEHTOM CUMMETPHH

- TNIOCKOCThIO CUMMETPHHU

-: OCbIO CHMMETPHH

-: HIEHTPOM CUMMETPHH

S: TImocKOCTh 3epKabHOTO OTPAXKEHUS, OCYIIECTBIIAIONIAs COBMEIIEHHE CUMMETPUYHO
PaBHBIX TOYEK HA3BIBACTCH ...

- TNIOCKOCTBIO CKOJIB3SIIET0 OTPasKeHUs

+: MIJIOCKOCTBIO CUMMETPUHU

-1 OCBIO CUMMETpPUHU

-: HHBEPCUOHHOM OChIO CUMMETPHH

-: IEHTPOM CUMMETPHH

S: Ocb, pu MOBOPOTE BOKPYT KOTOPOM HA HEKOTOPHIN ONpPEeNCHHBIN YToJl, MPOUCXOAUT
COBMEII[EHUE CUMMETPUYHBIX TOUEK, HA3bIBAIOT ...

- TNTIOCKOCTBIO CKOJIB3AIIET0 OTPAKEHUS

-2 INIOCKOCTBIO OTPAKEHUS

+: OCBbI0 CHMMETPHHU

-: HHBEPCUOHHOM OChIO CUMMETPHH

-: IEHTPOM CUMMETPHH

11

S: HOp}IIlOK BO3MOXKHBIX OCeM BpallCHUA N B KPUCTAJIAX CTPOTr0 OIrpaHUYCH U COCTABJIACT ...

-1 1,2,.3,4,5,.,6
-1,2,,3,4,5
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+:1,2,.3,4,,6

- 1,2,,3,4,5,,6,7

- 1,2,.3,4,7

S: NHBEepCUOHHBIMU OCSIMH N-T'O MOPSAKA HA3bIBAIOT OCH, COUYETAIOIINE COBMECTHOE JICHCTBUE
ITIOBOPOTHOM OCH TOI'O %€ MOPAJIKA C ...

-! INIOCKOCTBIO CKOJIB3AIIET0 OTPAXKEHU

-: INIOCKOCTBIO OTPAXKEHUS

- OCBI0 CUMMETpUU

+: LEHTPOM CUMMETPUHU

- INIOCKOCTU CUMMETPUU

S: LlenTpom cuMMeTpuH (IEHTPOM UHBEPCUH) HAa3bIBAETCS 0cO0asi TOUKa BHYTPH (PUTYpHI,
XapaKTePU3YIOIIAsICS TEM, UTO JIF00ast psiMast IPOBEICHHAs Yepe3 IICHTP CUMMETPHH,
BCTpEUYaeT OJJUHAKOBBIE TOUKH (PUTYpHI [0 00€ CTOPOHBI OT LIEHTPa Ha ### pacCTOSHUSAX.
+: paBHBIX

S: CummeTpuH B KpUCTAIIAX PACIPEAEIISIFOTCS HA ... CHHTOHUH.

6
+:7
-5
-8
-3
S: Mnpekcel y3iia, HampaBIeHUS U INIOCKOCTH POCTPAHCTBEHHOM PEIIeTKH 0003HAYAIOTCH ...
nudpamu.
+:4
+:3

-2
-6

-5

S: CumBOI y371a KPUCTANTNYECKOM peleTKH 0003HAa4at0TCS ... CKOOKaMH.
-: KpYTJIBIMH

-1 KBaJJpaTHBIMH

+: TBOMHBIMU KBaJIPATHBIMH

-: urypHbIMH

-1 YTJIOBBIMU

S: CumBOJ HanpaBJIeHUs KPUCTAIIIMYECKON peleTKH 0003HAaYat0TCs ... CKOOKaMH.
-: KpYTJIBIMH

+: KBaJIpaTHBIMHU

-: IBOMHBIMU KBaJIPATHBIMHU

-: purypHeIMH

+: yriaoBsIMU

S: CuMBOJI MIIOCKOCTH KPUCTAIUTMYECKON PEIIETKH 0003HAYAIOTCS ... CKOOKaMH.
+: KpYIJIbIMH

-2 KBaJIpaTHBIMH

-: IBOMHBIMU KBaJIPATHBIMU

+: purypHBIMH

-1 YTJIOBBIMU

S: B xpucramnorpaduu cumBosioMm [[mnp]] 0603HAYALOT ...

- TJIOCKOCTh

+: y3€1 B pelIeTKe

-: HallpaBJICHUE B pelleTKe

-1 CeMENCTBO SKBUBAJICHTHBIX HAIIPABICHUI

-1 CEMENCTBO 3KBUBAJICHTHBIX MJIOCKOCTEH

S: B xpucramnorpaduu cumBosioM [mnp] 0003HAYAIOT ...
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-: TJIOCKOCTh

- y3€Il B pelIeTke

+: HalpaBJIEHUE B pPeLIETKE

-: CEMEMCTBO SKBUBAJICHTHBIX HAIIPABICHHUHA

-1 CEMEHCTBO 3KBUBAJICHTHBIX MJIOCKOCTEH

S: B xpucramiorpadguu CHMBOIIOM <mnp> 0003HAYAIOT ...

- TJIOCKOCTh

- y3€Il B pelIeTKe

-: HallpaBJICHUE B pellIeTKe

+: cCeMelCTBO HKBUBAJICHTHBIX HANPABICHUN

-1 CEMENCTBO 3KBUBAJICHTHBIX MJIOCKOCTEM

S: B xpucramnorpaduu cumsoisiom (hkl) o603HaqaroT ...

+! IIIIOCKOCTH

: y3€Il B pelieTke

: HallpaBJICHUE B PEIETKE

: CEMEMCTBO SKBUBAJICHTHBIX HAIIPABICHHHA

-1 CEMEHCTBO 9KBUBAJICHTHBIX MJIOCKOCTEM

S: B xpucramiorpaduu cumosiom {hkl} o603Hagaror ...

: TUIOCKOCTh

: y3eI1 B pelIeTKe

: HAIIPaBJICHUE B PEIIETKE

-1 CeMENCTBO SKBUBAJICHTHBIX HAIIPABICHUI

+: CeMeNCTBO HKBUBAICHTHBIX IJIOCKOCTEH

S: CuMBOJI COBOKYITHOCTH CUMMETPHYHO SKBUBAJICHTHBIX HAIIPABICHUIN KPUCTAJUIMYECKOM
pemeTKH 0003HAYAI0TCS ... CKOOKaMHU.

-: KpYTJIBIMH

-: KBaJIpaTHBIMU

-: IBOMHBIMU KBaJPaTHBIMU

-: purypHeIMH

+! YIJIOBBEIMH

S: CuMBOJIBI HaNIpaBIIEHUE U TUIOCKOCTH ISl TPUTOHAJIBHON M TeKCAarOHaIbHON CHHTOHUH
(cumBosiel Muitepa-bpass) o603HauvaroTcs ... nudpamu.

+: 4

-3

-2

-6

-5

S: EniHUYHOM rpaHbl0 Ha3bIBAETCS TPaHb KPHCTAILIA, IEPECEKArOIasi OCH KOOPIUHAT Ha
PacCTOSIHUY ... (B OCEBBIX MacIITa0HBIX) OTPe3Ka OT Hayasla KOOpIUHAT.

+: OTHOT'O

-: IBYX

-1 Tpex

- IIeCTH

S: IIpocroit naeanpHOM POpMOIT KpUCTaAIIIa HA3BIBAETCS MHOTOTPAHHUK, BCE TPAaHU KOTOPOTO
MO>KHO MOJIYYHTb U3 ... C IOMOIIBIO TPeoOpa3oBaHnii CHMMETPUH IaHHOTO KpHUCTalIa.
+: 0(HOM rpaHu

-1 COBOKYITHOCTH I'paHEN

-: IByX I'paHeu

- TOYEYHOU T'PYIIIIBI

S: JIns noctpoeHus crepeorpaduyeckoil MpoeKLnu, Ha cepbl MPOSKIIUH, TOYKA 3PEHUS
pasmeraercs ...

-: Ha CEBEPHOM II0JIIOCE
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-. Ha FTO’KHOM IIOJJIFOCE
+: Ha FO’KHOM U CCBCPHOM IOJIFOCAX

Memoouueckue pekomenoayuu no n0020mMoeKe K mecmuposanuro

TecTbl — 3TO BONPOCH! WM 3alaHus, IIPELyCMaTPUBAIOIINE KOHKPETHBIN, KPATKUH, YETKUN
OTBET HA MMEIOIIMECS ITAJIOHBI OTBETOB. 1IpH caMOCTOATEIBHON TOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOUMO:

a) TOTOBSCh K TECTHUPOBAHUIO, MpopaboTaTh WHGOPMALMOHHBIN MaTepuan o
mucuuruiiHe. [IpoKOHCYNIBTUPOBAThCA C TperojaBaTesieM IO BONPOCY BBIOOpa y4deOHOI
JIUTEPATYpBHI;

0) 4eTKO BBIACHUTE BCE YCIOBHS TECTUPOBAHMS 3apaHee. 3HaTh, CKOJIBKO TeCTOB Bam
OyzeT MpeUI0’KeHO, CKOJIBKO BPEMEHU OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKU
pe3yiabTaToOB U T.[I.

B) mpucTynas K paboTe ¢ TecTaMH, BHUMATEIbHO U JI0 KOHLA IPOYTHTE BONPOC U
npeJuiaraeMble BApUaHThI OTBETOB. BriOepuTe npaBuiibHbIE (MX MOKET OBITh HECKOJBKO). Ha
OTIEJIbHOM JIUCTKE OTBETOB BBINMUIINTE LMU(PY Bompoca M OYKBBI, COOTBETCTBYIOIIKE
IIPaBUJILHBIM OTBETAM;

I') B IpOLIECCe PEIICHUs >KEIaTelbHO NMPUMEHATh HECKOJBKO IMOJIXOO0B B PELICHUU
3aaHusl. OTO MO3BOJISIET MAaKCHUMaJbHO I'MOKO OIEpUpOBaTh METOAAMM PEIICHHUs, HAXO.s
KaXJIbId pa3 ONTUMAIIbHBIN BapUaHT.

1) ecau Bbl BcTpeTwnu upe3BblYaiiHO TpYAHBINA 111 Bac Bompoc, He TpaThTe€ MHOIO
BpeMeHHM Ha Hero. [lepexoaute k npyrum tectaM. BepHuTtech K TpyJHOMY BOIIPOCY B KOHIIE.

€) o00s3aTeNnbHO OCTaBbTE BpeMsl JUIs IPOBEPKHM OTBETOB, 4YTOOBI H30e€XkKaTh
MEXaHUYECKUX OLIHOOK.

Kpumepuu ouyenuganusn

Onenka
HEYIOBIETBOPUTEIHHO YIOBJICTBOPUTEIIEHO | XOPOIIIO OTIINYHO
0 Oa1oB 3 damna 4 damna 5 Oai1oB
Menee 50 % npaBHIBHO 50-70% npaBuneHOo | 71-85% 86-100%
BBIIIOJTHEHHBIX 3aJaHUIl. BBIIIOJTHEHHBIX MIPaBUIILHO MIPaBUIILHO
3aJIaHA. BBIIIOJTHEHHBIX BBIIIOJTHEHHBIX
3aJlaHNM. 3aJIaHNH.

3agaHus 1751 J1a00pATOPHBIX 3aHATHH

(xouTponupyemas komnerenuus (OIIK-1)

JlaGopaTopHBIN TPAKTUKYM SIBIIIETCS] BAXKHBIM JIEMEHTOM OOyUYeHHUsI, T.K. IPUBUBACT HABBIKU
CaMOCTOSITENTLHOUM pabOThI HA PA3IUYHOM JTa0OPATOPHOM O0OPYTOBAaHUH U YMEHHE MOJIb30-
BaThCsl PA3JIMUHBIMU TPUOOpPAMHU M HHCTPYMEHTAMH.

Ilpumep munoeoii nabopamopnoii pabomut «cciaenoBanue TUCI0KANUUA B MOHO-
KPUCTAIIMYECKUX CTPYKTYpPax»

Lenpto nanHO# pabOTHI ABISETCS MCCIEAOBAHUE AUCIOKAIIMOHHOW CTPYKTYPHI MOHO-
KPUCTAJIJIOB ajiMa3a M XJIOpUCTOro HaTpus. OnpeneneHre MIOTHOCTH JIMHEHHOW U TOBEPXHO-
CTHOM IHMCIIOKAllUY HA MOBEPXHOCTU MOHOKPHUCTAIIOB PA3INYHON OPUEHTALINH.

Memoouueckue pekomenoayuu
BrimonHenune kaxaoi 1abopaTopHON pabOThI CKIIaIBIBAETCS U3 CICTYIOIINX ITAIMOB.
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1. CamocTosITeNbHAsI TIOATOTOBKA CTYIEHTOB K pabdote. [lepen Hauamom paboThI CTy-
JCHTBl JOJKHBI YETKO MPEICTABIATH ceOe 1enb padoThl, METOJ HM3MepeHus, (HU3HUECKYIO
CYIIHOCTh OKHJAa€MBIX Pe3yJbTaToB. J0mkeH ObITh OJATOTOBJICH MPOTOKOJ H3MEPEHHIA, CO-
Jep Kaliii TaOJIMIBI JUIs 3aIIMCH PE3YJIbTAaTOB U3MEPEHUIH U OCHOBHBIE pacueTHBIE (POPMYIIBI.
CTyneHThI, HEe MOATOTOBHUBIIUECS K PadOTe B COOTBETCTBHH C STUMH TPEOOBAHHUSMH, K BbI-
MIOJTHEHUIO PaOOTHI HE JIOITYCKAIOTCS.

2. IIpoBeaeHME PKCIEPUMEHTA. DTOT ITAIl OCYIIECTBIISICTCS B COOTBETCTBUU C METO-
JTMYECKUMH YKa3aHUSMHU, KOTOPbIE COAEP)KaTCsl B OMHMCAHUM K Kaxaoil padore. Jlaboparop-
HBIC U3MEPEHUS HA METAIOrpauIeckoM MUKPOCKOIIE CTYJICHT MOKET HauaTh TOJIBKO MOCTIe
cobeceZloBaHUs C MPEMOAABATEIIEM U TOIYYEHHUSI COOTBETCTBYIOIIEIO JOIMycKa. Pe3yiapTaThl
W3MEPEHUS TIPOBEPSIOTCS MPETIOIaBaATEIIEM.

[Tpu pabote B mabopaTopuu HEOOXOJMMO CTPOTO BBIMOJHATH BCE MpPaBUJIA TEXHUKH
0€30MaCHOCTH W YKa3aHUsl TPEroaBaTelsl.

3. CocraBnenue oTtueTa 0 mpoaenanHoil padore. K oruery o BBINOJHEHHOW paboTe
MPEIBSIBIISIOTCS CIEAYIOIINE TPEOOBAHMS:

OTueT TOKEH coepKaTh NCUSPITBIBAIOIINE TAaHHBIE, KaK O LIeTH paboThl, Tak U O pe-

3yJIbTaTax B CICIYIOIIEH IMOCIICA0BATEILHOCTH:

® 33/1aHWUE;

® ONHUCAaHWE METOJIUKU U3MEpPEHHIA;

® IIEPBUYHBIC YKCIIEPUMEHTAIBHBIC PE3YIIBTATHI 32 TOAKCHIO MPETIOaBaTEIs;

® pe3ynbTaThl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX, BKIIOUYas rpaduKH,
TaOIUIBL;

e 00mIUe BBIBOJIBI O pabOTE U 3aKIIFOUEHHE, O KAYeCTBE MCCIICIOBAHHBIX MaTe-
pHaIoB.

Tekct oTueTa moMKEeH OBITH HANMCAH aKKypaTHO M pa30OpPUMBO OT PYKH WM TPE.-
CTaBJICH B BHJIC PACIICYaTKH, MOCIe KOMIBIOTEPHOU BEPCTKU. B 000MX ciydasx TEKCT JOJKEH
MPEJCTaBIATh COOOH JOrHYecKoe U3JIOKEHHE CYIecTBa Bolpoca. Henomyctumo npuBeneHmne
dbopmyn, Tabmur 6e3 pa3bsICHEHUN Bcex 0003HAUYECHUN U cokpaieHuil. OTYeT J0oKeH ObITh
MOHATEH ISl KQKJOTO YHTAIONIETO 0e3 KaKuX-THO0O0 JTOTIONHUTEIFHBIX BOIIPOCOB Y COCTABH-
TEJIeH OTYETA.

4. Tlocne mpeaCTaBICHUST OTYETA CTYACHT JAOJDKEH MMETh, KAK MUHHUMYM, ITOBEPXHO-
CTHBIE 3HAHUSA 110 KOHTPOJIBHBIM BOMPOCAaM K paboTe, UMEIOITUMCS B METOIUYECKUX YKa3aHHU-
sIX, 1 €My BBICTaBIIA€TCS 0aljl, KOTOPBIM OlIEHEHA JaHHas JabopaTopHas padora.

6. IlpomMekyTOUHASA aTTECTALUS
Cnucok 0CHOBHBIX 60NPOCOE8 K YCHIHOMY IK3AMEH)

CrpyKkTypa KpucTajia 1 NIpoCTPaHCTBEHHAs PEILIETKA.

MarauTHbIE CBOMCTBA KPUCTAIIIOB.

CHMBOJIBI Y3I10B, pSJIOB U IPAHEN B KPUCTAITIMYECKOM MHOTOIPaHHUKE.
JlsnexkTpruueckue CBOCTBa KPUCTAIIOB.

Kpucramnorpaduyeckre npoeKkIum.

[MuposnexTpuueckuit 3QpexT.

DNeMEHTB CHMMETPUHU KPUCTAJUIMUECKUX CTPYKTYD.

OcHoBHOH 3ak0H KpucTauiopu3uku. [Ipuniun cyneprnosunuu Kropu.
9. DneMeHThl CHMMETPUH KPUCTAININYECKUX MHOTOIPAaHHUKOB.

10. 'eomeTpuyeckas HHTEpIPETALUSA TEH30pa AUIIEKTPUYECKON TPOHNUIIAEMOCTH.
11. Pemetku bpapa.

12. MarpuuHble npeAcTaBleHus TPeoOpa3oBaHuil CUMMETPHH.

13. O6partnas pemerka. OCHOBHBIE CBOMCTBA 0OpAaTHOM PEILIETKH.

14. TennonpoBOJHOCTb.

15. Kpucramnorpagudeckne KaTeropuu, CHAHTOHUM M OCH KOOPJIMHAT.

i A o
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16. PaBHOBeCHas1 KOHIIEHTpAIUsI TOYCUHBIX Je(heKTOB (neheKThl 1o OPEeHKENIO - BHIBO).

17. DHeprus cBs3H.

18. Ckanspabie pU3NIECKUE BETUYNHBI.

19. Kontyp u BekTop broprepca.

20. TeHnzop MexaHU4eCKO# aedopmaruu.

21. PaBHOBeCHAasE KOHIICHTPALUS TOUEYHBIX Ae(PekToB (nedexTs! no HIoTTKu- BEIBO).

22. YkazarenbHas IOBEPXHOCTh MUPOIIEKTPUUECKOT0 Kodpduirenra.

23. PaBHOBECHAsI KOHIICHTPAIIHS TOYCYHBIX J1e(heKToB (1edekTsl o OPEeHKeIto).

24. IIpsimoit u oOpaTHBIN Mbe303(PHeKT.

25. IlnoTHeias yrnakoBKa B CTPYKTypax.

26. [Ipe3odnmexkTpuueckuii 3G GeKT B KBapIie.

27. Kpucramnorpadguueckue KaTeropun, CAHTOHUH U OCH KOOPIUHAT.

28. CxanspHbie (pU3NIECKUE CBONWCTBA

29. Touensle nedektsl. Jedexts mo @penkento u loTTku.

30. Kpucramiorpagudyeckue CHCTEMbI KOOPIUHAT.

31. Tunsl cBsi3el B CTPYKTYpax.

32. MeToJ1 MOPOIIIKOB.

33. Knaccudukanus nedexros.

34. Meto BpalieHusi MOHOKpPHUCTAILIA.

35. AToMHBIE U HOHHBIE paanychl. KOOpAMHAIIMOHHOE YHCIIO U KOOPAUHAIIMOHHBIM MHOTO-
IPaHHUK.

36. DneKTpoHHAass MUKPOCKOIUSI.

37. lucnokamumu.

38. I1be3oanexTpruyeckuii 3P PexT.

39. Ilpenen ycTOMYMBOCTH CTPYKTYD.

40. OcHOBHbIE YpaBHEHUS TU(PpaKLIUU.

41. CuMBOIIBI Y3II0B, PSAZIOB U IPAHEN B KPUCTAITIMYECKOM MHOTOIPaHHUKE.

42. Kpucramiorpaguueckue npoeK1ny.

43. DneMeHTbl CHMMETPHH KPUCTANINYECKUX CTPYKTYP.

44. JInsneKTpUYECKUEe CBOMCTBA KPUCTAJIIIOB.

45. 1. Kpucramnorpadpuueckue KaTeropuu, CHHTOHUN U OCH KOOPJUHAT

46. 2. IIpsimoit u 0OpaTHBIN Tbe303(pPeKT.

47. ObpatHas pemierka. OCHOBHBIE CBOIICTBA OOPAaTHOM PEIIETKHU.

48. Tenzop MexaHHuecKoi AedopMarii.

49. Tunsl cBsi3el B CTPYKTypax.

50. Pemerku bpass.

Memoouueckue pekomenoayuu npu nOO20mMo6Ke K IK3AMEHY

[ToarotoBka CTyJIEHTOB K SK3aMEHY BKJIIOYAET MPOPaOOTKY JICKIHA, B TCUCHUH CeMe-
CTpa ¥ HEMOCPEJACTBEHHYIO MOJTOTOBKY B JTHH, MPEIIICCTBYIONINE dK3aMEHY, BKJIIOYasi, KO-
HEYHO, MOATOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHHIO, BBHITIOIHEHUIO TA0OPATOPHBIX paboT U
WX 3aITUTYy.

JIJist MOATOTOBKM K OTBETaM Ha 3K3aMEHAI[MOHHBIE BOMPOCHI (OHU BBIIAIOTCS B KOHIIE
CeMecCTpa) CTYJEHT JOJKEH MCIIOIh30BaTh HE TOJIBKO KYPC JIEKIIMA, HO U OCHOBHYIO M JIOTIOJ-
HUTENBHYIO JTUTEPATypy AJs BEIpAaOOTKH YMEHUs J1aBaTh Pa3BEPHYThIE OTBETHI HA MOCTABJICH-
HBIE BOTIPOCHI.

B xome moAroToBKM K AIK3aMEHY CTYISHTY HE0oOXoIuMo oOpaimiaTh BHUMAaHHE HE
TOJILKO Ha YPOBEHb 3aIIOMUHAHMS, HO M HA CTENEHb MOHUMAaHMsI N3Yy9aeMbIX BOIIPOCOB. A 3TO
JIOCTUTaeTCs HE MPOCTHIM 3ayYMBAHUEM, & YCBOCHUEM MPOYHBIX CUCTEMATHU3UPOBAHHBIX 3HA-
HUW aHATUTUYECKUM MbITIuieHneM. CieioBaTenbHO, HETIOCPEACTBEHHAS MOATOTOBKA K DK3a-
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MEHY JOJI’KHA B Pa3yMHBIX MPOMOPIHIX COUETaTh U 3alIOMUHAHUE, U TIOHUMaHUE MTPOrpaMM-
HOT'O Marepuaa.

Pacnpedeﬂelme oannoe meKyuiezo, yﬁleCHOZO KOHRmpoJia u IK3amena

Ne Oomras 1-11 Touka 2-91 TOYKA 3 Touka
cymMma
1. | Tekyumuii KOHTPOJIb
MOCCIICHHE 3aHATHI 10 6an- 3 3 4
JIOB bamna Oamna Oaia
BBIIIOJIHEHME U 3aIl1Ta 21 7 7 7
nabopaTopHBIX padboT oamn 0amioB OaioB 0amioB
2. | PyOeskHbIii KOHTPOJIb
TECTUPOBAHUE 15 Gan- 5 5 5
JIOB OaioB 0asioB OaioB
KOJJIOKBUYM 24 8 8 8
Oamna 0annoB 0ajoB 0annoB
HTroro 70 23 23 24
0aj10B 0aj1a o0as1a 0aj1a
3. | Dk3ameH 30 min — 15, max — 30
0a10B 0aJ10B

Kpumepuu oyenueanus

[Tpu ocBoennu pucrumuinHel popmupyercs kommereHus OIIK-1. Yka3anHas kommnereH-

s (GOpPMUPYIOTCSA B COOTBETCTBUU CO CIIEIYIOIIUMHU dTallaMu:

— (opMupOBaHHE U PAa3BUTHE TEOPETUYECKUX 3HAHUI, MPEITyCMOTPEHHBIX YKa3aHHBIMU
KOMIIETEHIMSIMH (JIEKIIMOHHBIC 3aHSTHSI, CAMOCTOSITEIbHAS paboTa CTYJCHTOB);

— TpuoOpeTeHHe W Pa3BUTHE TNPAKTUYECKUX YMEHHH, MPEIYyCMOTPEHHBIX KOMIIETEH-
usAMH (1abopaTopHble pabOThI, CAMOCTOSITENIbHAS pa00Ta CTYAEHTOB);

— 3aKperuieHHe TEOPeTHUYECKUX 3HAHWM, YMEHMH M NpPaKTUYECKUX HABBIKOB, Ipeny-
CMOTPEHHBIX KOMIIETCHIMAMHU (JJabOpaTopHbIe PabOThI, MPAKTUKH, BBITYCKHAs KBa-
TuQUKaMoHHas padoTa).

C(l)OpMPIpOBaHHOCTB KOMIIECTCHIINU B paMKaX OCBOCHHA JaHHOM JUCUUIIIMHBI OLIEHUBAET-

Csl 10 TPEXYPOBHEBOH IIKaJIE:

— 0a30BbIll ypOBEHD (OLEHKA «YA0BJIETBOPUTEIbHO») SIBISIETCS 00S3aTEIHHBIM IS
BCEX 00YyYaronuxcs Mo 3aBepUICHHUH OCBOCHHUSI TUCITUILINHBI,

— TPOABUHYTHIA YPOBEHH (OLIEHKA «XOPOIII0)») XapaKTePU3yeTCs MPEBBIICHUEM
MUHUMATBHBIX XapaKTEPUCTHK CHOPMUPOBAHHOCTH KOMITETEHITHH 110 3aBepIiIe-
HUU OCBOEHUS JTUCUUIUINHBL,

— BBICOKH YPOBEHb (OLIEHKA «OTJIMYHO)») XapaKTEePU3yeTCs] MAaKCUMAJIbHO BO3-
MOYXHOW BBIPQXKEHHOCTHIO KOMIETEHITUN U SBIISIETCS] BAXKHBIM Kau€CTBEHHBIM
OPUEHTHUPOM JJI1 CAMOCOBEPIICHCTBOBAHUSI.

KpnTeplm OICHKH KaveCTBAa 0CBOCHMSA TUCHUINJIUHBI IPUBEACHDBI B IIPUJIOKE-

HUH 2.

7. MeTtoauyeckue MaTepHaJIbl, ONpeaessolue Npoue1ypbl OHCHUBAHUS 3HAHUH,
YMEHH I, HABBIKOB H ONbITA 1eATEIbHOCTH
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Tabnuma 6. Pe3ynpTaTsl 0OCBOCHUS yueOHOM NUCIMIUIMHBI, TIOIJISKAIIUE TPOBEPKE.

PesyabTaThl 00yyeHus
(KOMIeTEeHINN)

OcHoOBHbBIE NOKAa3aTeJIN OLIEeHKH pe3yJib-
TaTOB 00y4YeHHs

By oneHOYHOT O
Marepuajia

Crioco6eH ucnonb30BaTh
MI0JIO’KEHUS, 3aKOHBI U Me-
TOJIbl €CTECTBEHHBIX HAYK
Y MaTeMAaTUKH JUIsl peltie-
HUS 3a/1a4 HHXKEHEPHOI
nesitenibHOCTH (OIK-1)

3HaTh (yHIaMeHTalbHbIE 3aKOHBI MPHUPO-
Il 1 OCHOBHBIC (PH3MYECKHE U MaTeMaTH-
YEeCKHUE 3aKOHBI.

YMeTh npuMeHsITh (PU3HUECKHe 3aKOHBI U
MaTeMaTHYeCKHe METOJbI JJIs PelleHus 3a-
Jlad TEOPEeTUYECKOro M MPUKIAAHOIO Xa-
pakrepa.

Bnagers, HaBbIKaMU HCIOJIB30BAaHUS 3Ha-
HUN (U3UKU U MaTeMaTHKU MPU PEIIeHUU
MIPaKTUYECKUX 3ajau.

Brinonnenue u
3amuTa Jiabopa-
TOPHBIX padoT;
TUIIOBBIC OIIC-
HOYHBIE MaTe-
pHUaIIBI 1S YCT-
HOTO OIpoca.
TUTIOBBIC TECTO-
BbI€ 3a/1aHUS.
TUIIOBBIC OIIC-
HOYHBIE MaTe-
pHAJTBI K K3aMe-

HY.

8. YuebHo-MeTOoaMUeCKO€E 00ecTieueHre QU CHUIITTHHBI (MOTYJIA)

OcHoBHasl IMTEpaTypa

1. Tonbnane B. A. , ITunuyk JI. C. ®usuka koHaeHCHpOBaHHOTO cocTostHUs [loa penakumeit:
Mpemukun H. K. Munck: benopycckas nayka, 2009. - 648 c. (3BC)
2. baiikos 10. A. , Ky3nenos B. M. ®u3uka KOHJEHCUPOBAaHHOI'O COCTOSIHUA. Y 4eOHOE MOoco-
oue. UznatensctBo: M.: BUHOM. Jlaboparopus 3uanuii, 2011. 294 c. (3BC)
3. Pazymosckas U. B., ®usuka tBepaoro tena. Yacts 2. /luHamuka KpUCTaNIMYECKOH pe-
meTku. TernoBble CBOMCTBA pemieTku. YueOHoe mocodue. Mocksa "[Ipomereit”, 2011, 68 c.

(9BC)

Jlonoanumensvnan numepamypa

1. Bacunesckuit A.C. ®usuka tBeporo Tena. Yu. nmocooue. — M.: Ipoda, 2010 r. 210 ctp.
2. bpanar H. b., Kyns6aunnckuii B. A. KBa3uuactuiisl B pu3nke KOHJIEHCUPOBAHHOTO CO-
crosiausa. — M.: DUSMATIINUT, 2005. — 632 c.
3. Cupotun FO.U., ackonsckas M.IL. “OcHoBbl kpuctamuopusuku”, M., 1979, Hayka.
4. ackonsckas M.II. “Kpucrannorpapus”, M., Beicias mkouna, 1976.
5. [1aBnoB I1.B., XoxyoB A.®. ®uzuka tBepaoro tena. M. Beicmas mkosna, 1988.
6. Amikpodt H., Mapmun ®@usuka tBepaoro tena. 1 u 2 rom, M. Mup. 1979

7. Kurens I'. ®usuxka tBepaoro tena. M. Hayka. 1978.
8. ¥Ymanckuii A.C. u ap. “Kpucramiorpadusi, peHTrenorpadus, 3J1eKTPOHHAsE MUKPOCKONHUS

M., Merannyprus, 1982.

10. Haii [Ix. “dusnyeckre cBONCTBA KPUCTAIIIOB U MX OMMCAHUE IIPHU MIOMOIIY TEH30POB U

Marpun”’, M., Mup,1967.

11. Kapmokos A.M., Kapmoxkosa P.10., JIpimexoBa A.X, @u3nka KOHIEHCUPOBAHHOTO CO-
crosiaus. JlabopaTtopHslif mpakTukyM. (y4. mocodue). — Hanpuuk, 13-so KBI'Y, 2015. —64 c.

Hayunble xypHabl:

Iepuoguyeckue u3gaHus.

1. Yenexu ¢puznyeckux HayK.

2. ®u3uka TBEpAOro Tena.

3. U3zBectus AH P®, Cepus pusudeckas.
4. Heoprannueckue MaTepuasbl.

U Jp.



http://old.biblioclub.ru/author.php?action=book&amp;auth_id=24288
http://old.biblioclub.ru/author.php?action=book&amp;auth_id=21350
http://www.biblioclub.ru/shop/author_25467_baykov_yuriy_alekseevich
http://www.biblioclub.ru/shop/author_25469_kuznetsov_vadim_mihaylovich
http://www.biblioclub.ru/shop/pub_2599_binom_laboratoriya_znaniy
http://www.biblioclub.ru/shop/pub_2599_binom_laboratoriya_znaniy
http://www.biblioclub.ru/shop/pub_2599_binom_laboratoriya_znaniy
http://www.biblioclub.ru/shop/index.php?page=book&amp;id=95477
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HNHuTepHeT-pecypcsl

OnexrponHas oudmroTeka KBI'Y ... http://lib.kbsu.ru
Enunoe okHO mocTyma kK 00pa3oBaTEIbHBIM PECYPCAM. ...... http://window.edu.ru
NHbOpMATHOHHO-CITPABOYHBIN TIOPTAI......vveeereeereeeeeanreenereenseensneesseenens library.ru
[TyGnuuHas 3eKTPOHHAS OUOTHOTEKA. .....veeeeveeenereennnee. Public- library.narod.ru
Poccwuiickuit 00111e00pa30BaTEIbHBIN MOPTATL. .......ccevveenerennse. www.school.edu.ru
®denepanbHbIil opTan «Poccuiickoe 00pa30BAHUE. .......cccevveeenneennns www.edu.ru
DHIUKIIONEINH, CIOBAPHU, CIIPABOYHHUKH. .........ccrvvennneen. www.enciklopedia.by.ru
Poccutiickas rocynapcrBernas oubmnuoreka (PI'B)... ........ E-mail: post@rsl.ru

bubnmoreka Poccuiickoii akanemun Hayk (BAH).E-mail: ban@info.rasl.spb.ru.
http://www.ban.ru

9. [IporpaMmMHoe obecriedeHHe COBPEeMEHHBIX HH(POPMAIHOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTHii

1. CTyaeHTbl UMEIOT JOCTYH K €JUHOMY 00pa30oBaTeIbHOMY MOpPTaly, I/leé MOTYT B OT-
KPBITOM JIOCTYTIE TIOJIb30BAThCS PecypcaMu yY4eOHO-METOINYECKON JIUTEPATYPhI, SBIISIONIH-
Mucs paspadorkamu Benymux BY30B Poccun.

2. JInst peTHHTOBOTO KOHTPOJISI UCIOJIB3YETCS CUCTEMa KOMITBIOTEPHOTO TECTHPOBA-
HUS Ha 0ase nmporpaMMHoOro odecrnieduenuss Moodle.

3. IIpu BeITONTHEHNHN 1a00PATOPHOTO MPAKTHKYMA CTYICHTBI B 0053aTEIIFHOM TOPSIKE
MPOBOASAT OOpabOTKY SKCIEPUMEHTAIBHBIX NAaHHBIX C MPUMEHEHHUEM MIPOrPaMMHBIX Cpej
Microsoft Exell, MathCad.

4. B pamkax oOecnedeHUs] TPUMEHEHHUs KOMITBIOTEPHBIX TEXHOJIOTHH B 0Opa3oBa-
TEIHHOM TPOIECCe UMEIOTCS CIEIUAIM3UPOBAHHBIC KOMITBIOTEPHBIX KJIacCa ¢ COBPEMEHHBIM
MpOrpaMMHBIM 00€CIIeYeHUEeM U UMEIOIIMM BbIXo B IHTEpHET.

9. MaTrepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUNINHBI

MarepuanbHO-TEXHHUECKYI0 0a3y AJIsl MPOBEECHUS 3aHIATHH 110 TUCIUILIHHE COCTaB-
JSIOT:

e  CHENHWATM3UPOBAHHAS AyTUTOPHSI, UCTIOJIb3yeMasi MpPU MPOBEACHUM 3aHATHH JICKIIH-
oHHoro Tumna Ne238, ocHalleHHass MyJIbTUMEIUIHHBIM [TPOEKTOPOM M KOMILJIEKTOM arl-
napaTypbl, MO3BOJISIONICH JeMOHCTPHPOBATH TEKCTOBBIC U rpaynIeCcKHe MaTepHaIbl;

e palouee MeCTO MpernojaBares;

e paboume MecTa CTYACHTOB.

MynbpTUMeaniHAs MTPe3eHTal|s], COPOBOXKAAOIAs JIEKLUIO, TO3BOJISET MpenojaBa-
TEJIO0 aKIIEHTHPOBATh BHUMAHUE CTY/IEHUYECKOH ayTMTOPHH Ha KITFOUEBBIX BOIIPOCAX JICKIIUH.

JucuumuinHa obecnedeHa:

e TECTOBBIM MaTepuajaMH B 3JIEKTpoHHOU oOyuaromieit cucreme «Moodle» (OTkpsI-
TBI YHUBEPCUTET);

e  KHWXXHBIM (POHJIOM OMOIMOTEKH;

e DJIEKTPOHHBIMHU BEPCUSMHU JIEKIMHA U YUeOHUKOB.

JlaGopaTopHbie 3aHATHS MPOBOAATCS B jabopatopun Nel53 «Dwusmka KOHIEHCHPO-
BAaHHOI'O COCTOSIHUSI», OCHAIIICHHOW HEOOXOAMMBIM 000pYIOBaHHEM M CTEHIAMHU I U3ydye-
HUS CTPYKTYPBI U CBOMCTB TBEPJIBIX TEI.

CryneHTbl UMEIOT 0oCcTym 4epe3 MHTepHeT H0CTyn K 3JIeKTPOHHOM oOyuaroreit cuc-
teme «Moodle» (OTKpBITEIII YHUBEPCUTET), KOTOpas IMO3BOJSET pa3MeliaTh dJIEKTPOHHBIE
y4ueOHbIe KypChl B CBOOOIHOM JOCTYIE JUIsS CTYJACHTOB YHUBEPCHUTETA.

[Ipu npoBeneHny 3aHATHN JEKIIMOHHOTO THUIA, CEMUHAPCKUX 3aHATHI UCIIOJIb3YIOTCS:
JIMIIEH3MOHHOE NMPOrpaMMHOe o0ecrieyeHue:

[Tponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);


http://lib.kbsu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://www.enciklopedia.by.ru/
mailto:post@rsl.ru
mailto:ban@info.rasl.spb.ru
http://www.ban.ru/
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AHTHBHUpYCHOE TporpamMmMmHoe obecnieuenne Kaspersky Endpoint Security Cranmapt-
Hbell Russian Edition;

AltLinux (Anet OGpa3oBanue 8);

CBOOOIHO pacIpoCTpaHsIeMbIe TPOrPaMMBI:

Academic MarthCAD License - Maremarndeckoe MpOrpaMMHOE oOOecleueHue,
KOTOPOE IMO3BOJISIET BBITIOIHATH, aHATM3UPOBATh BAXKHEUIIINE WHKEHEPHBIC PacueThl U oOMe-
HUBATHCS UMU;

WinZip nnst Windows - mporpamm Juist CKaTusl 1 pacliakoBKH (aiiiios;

JlJis CTYI€HTOB C OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI CO3/IaHbl CHEIHAIbHBIE YC-
JIOBUSL JIJISl TIOJYYCHHS] 00Opa30BaHUsI.

B nmensix mocTynmHOCTH TOJydyeHHUs BBICHIET0 00pa3oBaHUs MO 0O0pa30BaTEIbHBIM MPO-
rpaMMaM WHBAJUIAMH U JIMIIAMHA C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI YHUBEPCHUTE-
TOM O0ecreunBaeTcs:

AIBTEPHATHBHON BepcHel OPUITMAILHOTO caiita B cetn «HTepHeT» yIst crnaboBus-
LIIUX;

MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO 00ydaronieMycsi HEOOXOAMMYIO TIOMOIIIb;

JUIS UHBAJIHUAOB W JIMI C OIPAaHUYCHHBIMU BO3MOXKHOCTAMHU 3[I0OPOBBS MO CIYXY —
OyOMpOBaHKE BCIYX CHPABOYHOW WH(POPMAIMKM O PACIUCAHUHU yUeOHBIX 3aHATHI; oOecte-
YCHHE HAJUICKAIIUMHA 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEACHUS UH(DOPMAIINH;

JUIS MHBAIMJOB U JIUMI[ C OTPAaHUYCHHBIMHU BO3MOXHOCTSMHU 3I0POBbS, MMEIOIIMX
HapYIICHHUS OTIOPHO-ABUTATEIIHFHOTO armapaTa, CO3/1aHbl MaTEPHATLHO-TEXHUYCCKHUE YCIOBHSI
o0ecrneunBamIIie BO3MOKHOCTh OECHPENATCTBEHHOrO JOCTyNMa OOydarolmuxcs B y4ueOHbIE
MOMEIIEHUS, OOBEKTY MUTAHUS, TYAJICTHBIC W JIPYTHE MOMEIICHUS YHUBEPCHUTETA, a TaKKe
npeObIBaHMUS B YKa3aHHBIX MOMEIIECHUSAX (HaTU4KMe pacCIIUPEHHBIX ABEPHBIX MPOEMOB, MIOPYY-
HEeH U IpyruX IpUCIIOCOOJIEHUH).
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[Tpunoxenue 1

JIuct u3MeHeHu (JonogHeHuit) B paboueil mporpamme JUCUUTUTMHBI (MOTYIIS)
«DHU3MKa KOHAEHCHPOBAHHOIO COCTOSTHUS» 110 HAIIPABJICHUIO TOATOTOBKH

11.03.03 KoHcTpynpoBaHue ¥ TEXHOJIOTHS 3JIEKTPOHHBIX CPEJICTB HANPABJIEHHOCTH
(mpoduib) «KoHCTpyHpoBaHUe M TEXHOJIOTHS PAAM0IEKTPOHHBIX cpeacTB» Ha 20 —

20 yueOHBIH roxg

Ne i/

dunemeHT (myHKT) PII{

Ilepeyens BHOCH-
MbIX H3MEHEHHH

Mpumeyanue

Obcyocoena u pekomenoo8ana Ha 3acedanuu Kageopul

QJICKTPOHUKHU U I/IHd)ODMaHI/IOHHI)IX TGXHOJ’IOI‘I/Iﬁ,

poTOKOJI Ne

3aBenyrommii kageapou

0T « » 2020 r.

/ P.II. Temen

noAIrucCh

pacudpoBKa MOAMUCH

Jara
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KpI/ITCpI/II/I OLCHKH KadyeCTBa OCBOCHU AUCHUIIIINHBI
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[Tpunoxenue 2

Kon komme- KPUTEPUU U ITIOKA3ATEJIN ONEHNBAHUSA PE3YJIBTATA OBYYEHUSA
TEHLIHH
Ikana no TpaAMIMOHHON NATUOAILHON cHcTeMe
PE3YJIBTAT OBY- .
YEHU Ba3oBblil ypoBeHb TpoxBuHyTEIi ypo- Boicokuii ypoBeHb
N0 IMCUMIUIMHE (MO- | HEXOMYCK | HEYIOBJETBOPUTEILHO YAOBJICTBOPHUTE/ILHO penb OTJIU4YHO/ U . 3a4eT
1y.110) /mudp. 3auet xopowo/ 1ug. 3auer
HIxana no 6a1JbLHO-PEeATUHIOBOI cucTeMe
0-35 36 - 60 61-80 81-90 91-100
Criocobex 3HaTh: OTCYTCTBUE 3HaHUII O: HEIOJIHbIE 3HAHMA O: B IIEJIOM YCHELIHBIE 3HA- | MOJHOCTBIO c(hOopMUpPOBAHHbIC
UCNoNB30BaTh | — (yHIaMEHTaIbHBIE - npuHOMNAX paboTel| - NpuHOHMNAax paboThl | HHUSA O: 3HaHUs O:
MOJIOXKEHNS, 3aKOHBl NPUPOABI U YCTPOICTBA, BO3MOXKHO-| YCTPOWCTBA, BO3MOX- | - TpUHIOHIAX pabOTHI | - MPUHIUIAX PabOTHI yCTPOMCTBA,
3aKOHBI U Me- OCHOBHBIE (H3HUYECKHE CTAX CpEICTB KOHTPOJIA | HOCTAX CPEACTB KOH- | YCTPOMCTBA, BO3MOXKHO- | BO3MOXHOCTSIX CPEICTB KOHTPOJIA
TOJIBI ECTECT- u MaTeMaTUYECKUE TEXHUYECKOTO COCTOSIHHSA | TPOJs TEXHUYECKOI'O | CTAX CPEACTB KOHTPOJIA | TEXHUYECKOTO COCTOSHUS Paguo-
BEHHBIX HAYK 3aKOHBI. PanMO3IEKTPOHHOM amma-| COCTOSHHS PaJHOdJIeK- | TEXHHUECKOTO COCTOSHUS | 3JIEKTPOHHOH ammapaTypsl;
U MaTeMaTHKH He snaer | paryper; TPOHHOI alaparypsl; | pajuodJIEKTPOHHON amma- | - METoAax 00paboTKU pe3yabTaToB
JUISL pelIeHUs - METO/1ax 00paboTKH - MeToJax 00pabOTKU | paTypsl; U3MEPEHUH C UCII0JIb30BAaHUEM
3amad  MHXKe- Pe3yNbTaTOB U3MEPEHUMN C | PEe3yJbTaTOB U3MEPE- - MeTozax 00paboTKU CPENCTB BEIYUCIUTEIIbHOM TEXHU-
HepHOf/'I nest- I/ICHOJ'IL3OBaHI/IeMVCpe}ICTB HUH C UCITOJIb30BAaHUEM pe3ynpTaToB I/ISMCpCHI/Iﬁ c | KH.
TeTbHOCTH BBIYHCIIUTCIIbBHON TCXHU- Cpev}:[CTB BBIYUCJIIUTECIIb- I/ICHOJ'ILSOBaHI/IeMVCpe,ZlCTB
(OIIK-1) KH. HOM TEXHHUKH. BBIYHCIUTENLHOM TEXHU-
Kox wu mHa- K.
HMEHOBAHHE YMmersb: OTCYTCTBHE HJIM YaCTH4Y- | HEAOCTATOYHOE  yME- | B LIEJIOM YCIEIIHOE yMe- | IOJIHOCThIO c(hOpMHUPOBAHHOE
R — — TpPUMEHSTh (u3nUe- HOC yMEHHC: HUE: - pa60TaTvL C DKC- | HHE yMEHHUE 3
P — CKHE 3aKOHBI M Mare- - pa60TE1TB c 3I<crmyaTa: rmyaTauH(iHHopl JIOKY- | - pa60Tf.TB c akcnnyaTa: - pabotaTth ¢ v3KCHJTyaTaHI/IOHHOI/I
KOMIeTeHIHN MATHUYECKHE  METOJBI [HOHHOM NOKYMCHTAlMCH | mMeHTAllMed IO TEXHU- | IMOHHOM JOKyMEHTalMel | JOKYMEHTAlUel 10 TEXHUYECKOMY
OIK-1.2. Ul pelleHus  3a1ay IO  TEXHAYECKOMY  00- 4yeckoMy  OOCIIy)HBa- | 0 TEXHHMYECKOMY 00- 06EJ'Iy)KI/IBaHI/IIO paarodJIEKTPOH-
JlemoHCTpH- TEOPETUYECKOTO u He CILyKUBAHHIO pa,unoa.nek- HHUIO  PaJMOSIEKTPOH- | CIYXKHBAHHMIO PAJMOdIICK- | HOM alNapaTypel;
YMEET | TPOHHOMU anmapatyphl; HOU anmnaparypebl;

PYeT BO3MOXK-
HOCTbH UCIIOJb-
30BaHUsl TEO-
PETHYECKHUX
3HaHUI B 00-
JIACTH.

MIPUKJIQJHOTO XapaKTe-
pa.

- UCHOJb30BaTh CPEACTBA
M3MEpEHUs 1J1sl KOHTPOJIS
TEXHUUYECKOT'O COCTOSTHUS
paaruo3JIEKTPOHHOM amma-

parypsbl.

- HCTI0JIb30BATh Cpei-
CTBa U3MEPEHUS IS
KOHTPOJISI TEXHUUECKO-
TO COCTOSIHUS Paino-
3JIEKTPOHHOM armapa-
TYpBI.

TPOHHOI! ammnaparypsl;

- UCIOJIB30BaTh CPEJCTBA
HU3MEpPEHUs AJIsl KOHTPOJIS
TEXHUYECKOTO COCTOSTHHSI
paguo3JIeKTPOHHOM amnma-

parypsl.

- HUCIOJIb30BaTh CPEACTBA U3MEPE-
HUA [JId KOHTPOJIA TEXHUYCCKOTO

COCTOSIHUS
annapaTypsl.

Pafnuo3IeKTPOHHON
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Koxt komme- KPUTEPUU U ITIOKA3ZATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS
TeHIUH - -
IIIkana no TpaAMIMOHHON NATUOAIILHON cHCTeMe
PE3YJIBTAT OBY- I .
. 0JBUHYTBIH ypo- .
YEHUA Ba3soBblii ypoBeHb pon Be);n, yp BoicokHmii ypoBeHb
no AuCHUIIHHE (MO- HEJ0IyCK HEYI0BJIETBOPHUTEJIbLHO YAOBJIETBOPHUTEIBHO OTJIU4YHO/ Tu. 3a4eT
xopowo/ 1ug. 3auer
AyJII0) /mud. 3auer
xaja no 0a11bHO-PETHHIOBOI cUcTeMe
0-35 36-60 61-80 81-90 91 - 100
ecTecTReHHBIX | BIAMETh: OTCYTCTBHE HABBIKOB Blla- | HEAOCTATOYHOE BJAJE- | HAIMYME HABHIKOB BIAJIE- | YCIENIHOE BIIaJCHUE:
HayK IUIsl pe- — HaBBbIKAMH HUCIIOJIb- JCHUA: HUE: HU: - aKcnﬂyaTauHeﬁ PaauodIEeKTPOH-
IITEHUS 327129 30BaHUs 3HAHUMN (1)1/131/1_ - OKCIITyaTallu€u paauo- - OKCIUTyaTanuen pa- - OKCIITyaTallu€u paauo- | ygou anmnaparypsl;
TeOpeTHYECKO- KA U MaTeMaTHKUA OpU He Bnane- 3J'I€K”Ip0HHOI7[ amnmnapary- HHOBHeKTpOHHOﬁ armna- SHGKTpOHHOﬁ anmnapary- | - c60p1(0171 u HaCTpofx'IKQf/'I panuo-
IO ¥ IIpUKIAL- peueHuu IpaKTHYe- €T PBbI; paTypsbI; PbI; BHeKTpOHHOﬁ arnmnaparypasl.
CKHUX - cOOpKO¥ M HACTPOMKON | - cOOpKOW M HACTpOH- | - COOPKOM U HACTPOMKOMA

HOT'O XapaKTe-
pa

PpalMo3JIEKTPOHHOM armrmna-
paTyphl.

KO pajuo3IeKTPOHHON
anmnapaTypsl..

PpaMO3JIEKTPOHHOM armna-
paTyphl.




