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OobaacTh NPUMEHEHUS

@®onx ouenounsix cpeacts (POC) — sBnserca 00s3aTeNbHBIM MPUIOKEHHEM K paboueit
nporpamMme JuctMIUinHbl «Kpucramiorpadus, peHTreHorpadus M 3JI€KTPOHHAS MHMKPOCKOIUS) U
o0ecrieynBaeT TMPOBEPKY OCBOCHUS IUIAHMPYEMBIX pE3yJIbTaToOB OO0y4YeHHs (KOMIIETCHLUMH H UX
MH/IMKATOPOB) MOCPEACTBOM MEPONIPHUATUN TEKYILEH U MPOMEXYTOUHOH aTTeCTalluK IO AUCLUILIMHE.

esan u 3ana4u GoHIA OLIEHOYHBIX CPEICTB

Henpto @DoHAa OLEHOYHBIX CPEJCTB SBISETCS YCTAHOBJIEHHE COOTBETCTBHUS  YPOBHS
MOATOTOBKH OOydJaronuxcsi TpeOoBaHUsAM (eIepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHgapTa.

Jns nocTrkeHHMs TOCTaBJICHHOW 1enu DOHAOM OIEHOYHBIX CPEACTB IO JUCIUTIIMHE
«Kpucramiorpadusi, peHTreHorpadus 1 IEKTPOHHAS MUKPOCKOIIUS» PEIIAIOTCS CISAYIONTUE 3a1a4u:

— KOHTPOJIb U YIPABJICHHE IMPOIECCOM MPHOOPETCHHUS OOYYAOIIMMHUCS 3HAHUH, YMEHHH H
HAaBBIKOB HpGI{yCMOTpCHHBIX B paMKax I[aHHOﬁ JAUCIHUIIIINHBI,

— KOHTPOJIb U OILIEHKA CTENEHU OCBOCHHS KOMIIETEHIIMI MPeayCMOTPEHHBIX B paMKax JaHHOM
TUACIUATUIMHEL

— obecrieueHre COOTBETCTBHS PE3YJIbTATOB OOYYCHHS 3ajadam Oynyiied mpodecCHOHaTbHOU
JEATEILHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAIUIIMOHHBIX W BHEJIPEHHWE WHHOBAIIMOHHBIX METO/OB
oOyueHus B o0pazoBaTebHbIN rpoiiecc B paMKax JTaHHOM JHUCLUITINHEL.



1. Ilepeyens MuIaHNPYeEMBbIX pPe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH Pe3y/1bTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

1.1. B pesynbrare ocBoeHus OIl GakanmaBpuaTa 0OydarOmUiCs TOJDKEH OBIAACTh CICTYOIIUMU

pe3yiibTaTaMH O6y‘leHI/IH 10 AUCLHIIIINHC!

Kon HanMeHnoBanue Koa u HanMeHOBaHUE MHAMKATOPA
KOMIIeTeHIH KOMIIEeTEeHIMHU JOCTHKEHHSI KOMIIeTeHIIMHU

YK-1 CnocoOeH OCyIIECTBIIATh 3-YK-1 3nate: MeToauku cOopa u 00paboTKn
IIOUCK, KPUTHUYECKUI UH(POPMALINH; aKTYyaJIbHBIE POCCUHCKUE
aHaJIu3 U CUHTE3 3apyOeKHbIE HCTOYHHKH HHPOpMAILIUK B cepe
UH(POPMALUH, TPUMEHSITD poeCCUOHATLHOMN IeATEILHOCTH; METO.T
CHCTEMHBIN TTOAXOT IS CHCTEMHOI'O aHajIu3a
peLIEeHHs ITOCTaBJICHHBIX V-VK-1 YMmerb: IpUMEHSTh METOJUKU TIOUCKA,
3a/1a4 cbopa u 006paboTKu nHMOPMAITUH;

OCYIIECTBIISATh KPUTHUECKUI aHAIU3 U CUHTE3
uH(pOpMaIIHU, TOTYYEHHOM U3 pa3HbIX
HCTOYHHUKOB

B-YK-1 Brnangers: MeTogamu moucka, coopa u
00pabOTKH, KpUTHIECKOTO aHAIM3a U CHHTE3a
nHpOpMaIK; METOAMKON CHCTEMHOTO IMOAX0/1a
JUISl pelIeHUs TOCTABJICHHBIX 3a71a4

OIIK-1 CnocoGen pemmars 3a1a4u 3-OIIK-1 3HaTh ¢pyHIaMEHTABHBIE 3aKOHBI
npogeccHoHabHOI IIPUPO/IBI U OCHOBHBIE (PU3NYECKUE U
ACATCIIPHOCTH, IPUMCHAA MaTEeMaTUYECKUE 3aKOHBI
METOMBI MOICTTMPOBAHN, V-OIIK-1 ymMeTh NPUMEHATH (PU3HUECKUE
MAaTeMaTHICCKOro aHallu3a, | 3axoHpl 1 MATEMATUYECKHUE METOIBI SIS
OOILIEHKCHEPHBIC 1 pelIeHH s 3a1a4 TEOPETHIECKOTO U
€CTECTBEHHOHAYYHbIE NPUKIIA/HOTO XapaKTepa;

SHaHMA B-OIIK-1 BmageTs HaBEIKAMH
MOJEIIUPOBAHUS, MATEMAaTUYECKOTO
aHaJIM3a, a TAaK)Ke peliaTh 3a1a4d B
007acTi eCTeCTBEHHOHAYYHBIX U
0OIIIEeNH)KEHEePHBIX 3HAHU.

OIIK-4 Cnocoben 3-OI1K-2 3HaTh OCHOBHBIE IIPUHIMIIEI
y4aCTBOBATH B MPOEKTHUPOBAHUS TEXHUUECKUX O0BEKTOB,
MPOCKTUPOBAHNH CHUCTEM U TEXHOJOTHYECKHUX ITPOIIECCOB C
TCXHUYCCKUX Y4€TOM DKOHOMHYECKHX, DKOJIOTHYCCKHUX,
OOBEKTOB, CUCTEM U COIIMAJIBHBIX U IPYTUX OTPaHUYECHUI
TCXHOIOTHICCKUX V-OIIK-2 ymeTb NpOoeKTUPOBaTh TEXHUUECKHE
MPOTECCOB € yHETOM 00BEKTBI, CHCTEM U TEXHOJIOTHYSCKUX
SKOHOMMICCKUX, MIPOIIECCOB C YUYETOM SKOHOMUYECKHX,
9KOJIOTUYCCKUX, HKOJIOTUYECKUX, COUATBHBIX U APYTHX
COLMAJILHBIX U OrpaHHYCHHUi
AAPYT¥X OrpaHIICHIHN B-OIIK-2 BmageTh HaBEIKAMHA

MPOEKTUPOBAHUS TEXHHUUECKUX OOHEKTOB,
CHCTEM U TEXHOJIOTHYECKHUX MPOIIECCOB C
Y4€TOM S3KOHOMUYECKHX, IKOJIOTUYECKHUX,
COITMATHHBIX U IPYTUX OTPaHUYCHUI




T1K-1 Cnoco0eH UCIIoNb30BaTh B 3-TIK-1 3HaTH OCHOBHEIE METOABI UCCIIEIOBAHUS,
HCCIICTOBAHUSX U aHaJM3a, TUarHOCTHKH M MOJICIMPOBAHUS CBOWCTB
pacueTax 3HaHHSA O MaTepuanoB, GU3NUECKUX M XUMHUYECKHX
METO/IaX HCCIICIOBAHMS, nporeccax, MPOTEKAONINX B MaTepraIax Mpu UxX
AHAIN3a, IMATHOCTHKH ¥ MoJTy4eHUH, 00paboTKe ¥ MOAU(DUKAIINY;
MOJIETHPOBAHHUS CBOHCTB V-IIK-1 ymeTh UCNONB30BaTh B UCCIENOBAHUAX U
MATCPHATIOB, (DH3HICCKAX pacueTax 3HaHMs O METOJAX HCCIIENOBAHUS,

aHaJM3a, TUarHOCTHKH M MOJICTIMPOBAHUS CBOWCTB
1 XUMUHCCKUX TMPOLUCCCAX, | \iarepnanos, GU3MUECKIX M XMMHYECKHX
HPOTCKAIOUINX B TIporieccax, MPOTEKAONINX B MATEPUANAX MIPH UX
MaTepuajiax IIpu ux MOJy4eHUH, 00padoTKe 1 MOAU(UKALIUY;
notyseHuH, 06padoTke u B-TIK-1 BraseTh HaBBIKAMH UCCIICIOBAHUS,
MOU(HUKALUH aHaIM3a, IMarHOCTHKU U MOJEIUPOBAHHS CBOMCTB
MarepuanoB, GU3NUSCKUX U XUMHUUYECKUX
nporeccax, MPOTEKAONINX B MaTepHaIax Mpu UX
moTydeHnn, 00paboTKe ¥ MOIU(DUKAIINN.

I1K-2 CnocobeH ucnosb30BaTh 3-I1K-2 3HaTh OCHOBHBIC TPEICTABICHUS O
Ha IMPAKTUKES COBPEMCHHBIC | CTPYKTYpE MATEPHAIOB M BIUSHUU CTPYKTYPBI
MPEJCTABIICHUS O BIUSIHUU | Ha CBOMCTBAa MaTepualioB, UX B3aUMOJICHCTBUHU C
CTPYKTYpPBI Ha CBOMCTBA OKpYXKalolllel Cpenou, MOJsMH, YaCTULUAMH |
MaTepUaIOB, UX U3IIy4CHUSIMU;

B3aUMO/ICHCTBHIH C V-IIK-2  ymeTp  aHanM3UpOBaTh  BIUSHUE
OKpYKalOIIel Cpeoi, CTPYKTYpbl MAarepvajioB Ha WX CBOMCTBa, a
IIOJISIMHU, YaCTULIAMH U TaK)KE€ €€ SBOJIIOIUIO IPU B3aUMOJICMCTBUU C
U3ITyYCHUAMU OKPY’KaOIleW Cpeloi, MOJIAMM, YaCTULIAMH M
W3J1yYCHUSIMU;
B-IIK-2 BrnageTs npakTHYECKMMH HaBbIKAMU
aHaJIM3a YBOJIFOIIMU CTPYKTYPHO-(Pa30BOTO
COCTOSIHHSI MaTE€pUAJIOB IIPU B3aUMOJIEUCTBUH C
OKPYXAaIOIIEeH Cpeioi, MOJIIMH, YACTULIAMH 1
W3JIyYECHUSIMU U BIMSHUS 3TOU DBOJIFOLMU HA
CBOICTBAa MAaTEPHAJIOB.

YKE-1 Cnocoben 3-YKE-1 3HaTh OCHOBHBIE 3aKOHBI
MCII0JIb30BATh €CTECTBEHHOHAYYHBIX JTUCLUIUINH, METO/bI
SHaHUA MaTeEMaTUYECKOro aHaIu3a U MOAEIUPOBaHU,
CCTCCTBEHHOHAYTHBI TEOPETHUYECKOTO U KCIIEPUMEHTAIBHOTO

X JTUCLMILINH,
MIPUMEHSATH METO/IBI
MaTeMaTHYECKOTO
aHanu3a u
MOJEIIUPOBAHUS
TEOPETHIECKOTO 1
AKCIIEPUMEHTAIBHOTO
HCCIIEIOBaHUS B
IMOCTABJICHHBIX 3a/1a4aX,

HCCIIEIOBAHUS
V-VKE-1 YMmeTh HCIIONB30BaTh
MaTeMaTU4YECKHUE METO/IbI B TEXHHUYECKUX
MIPHIIOKECHUSX, PACCYUTHIBATH OCHOBHBIC
YHUCIIOBBIC XapaKTEPUCTHKU CITYIAHHBIX
BEJIMYMH, peniaTh OCHOBHBIC 33291
MaTEeMaTHYECKON CTAaTUCTUKH; PEIIaTh THIIOBBIE
pacueTHBIC 3aa9n

B-VKE-1 Bnagers MeTomamu
MaTeMaTHYECKOTOaHAIHN3a U MOICTTUPOBAHUS;
METOJIaMU pelICHHsI3aad aHAIM3a U pacdera
XapaKTePUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH IIpHEMaMHU 00pabOTKH
AKCIIEPUMEHTAIBHBIX IAHHBIX, METOAAMH
paboTHI C MPUKIATHBIMUA TPOTPAMMHBIMU
MPOYyKTaMH




I1K-3 criocoOeH paboTats Ha 3-I1K-3 3HaTh nmpaBmia TEXHUKH O€3011aCHOCTH,
HayYHO-HCCIIE0BATEIbCKOM HIPOU3BOACTBEHHONW CAHUTAPHH, TTOKapHON

TEXHOJOTUYECKOM 0€30MacHOCTH U HOPM OXPaHbI TPY/a;
000pyI0BaHNH B V-IIK-3 ymeTh UCIOab30BaTh MpaBuia TEXHUKHU
COOTBETCTBUH C IPAaBWIAMHU  [0€30MaCHOCTH, IPOU3BOACTBEHHON CAaHUTApUH,
TEXHUKU O€30I1aCHOCTH, MOXKapHOW 6€30I1aCHOCTH U HOPM OXPaHbl TPY/a;
[IPOU3BOCTBEHHOMN B-I1K-3 BiageTs HaBbIKaMH pabOTHI Ha
CaHUTapUH, I0)KAPHOH COBPEMEHHOM aHAJIMTUYECKOM U
0€3011aCHOCTH 1 HOPM OXPAHBITEXHOJIOTHYECKOM 000PYIOBaHUH.
TpyzAa

[1K-4 CriocobeH ucnonb3oBath Ha  [3-11K-4 3HaTH OCHOBHBIE M HOBBIE
[IPOM3BOJICTBE 3HAHUSA O TEXHOJIOTHYECKHE MPOLIECCHl U OIepaliy B
TpaJMLIUOHHBIX U HOBBIX 00JacTH MaTepUaIOBEICHNUS;
TexHosioruueckux npoueccax |Y-ITK-4 ymeTs ucrosib30BaTh Ha MPOU3BO/ICTBE
1 orepanusax B 00JacTu 3HAHUA O TPAJAULIMOHHBIX U HOBBIX
MaTepHaIoBEICHUS TEXHOJIOTHYECKUX MPOLECCcax U ONepalusx B

00J1acTH MaTepUaIOBEICHHS

B-I1K-4 BiianeTh HaBBIKAMH UCIIOIB30BaHUS HA
MPONU3BOACTBC TPAAUIIHNOHHBIX 1 HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB M OTIEPAIIHH.

OIIK-5 Criocob6en pemats HayuHo-  [3-OIIK-5 3HaTh OCHOBHBIE MPUKIIAHBIE
MCCIIEIOBATEIBLCKUE 3a/Ia4H  [alllIapaTHO- IPOTPaMMHBIE CPEJ/ICTBA,
MPU OCYILECTBICHUH MpUMEHSIeMbIE JUIS PELIeHUs  Hay4HO-
MpoQeCCHOHAIBHON MCCIIEI0OBATENIbCKUX — 3aj1a4 B 00J1acTu
NesITeIbHOCTH C npodecCHOHATBHOM 1eATeNbHOCTH;
pUMEHCHHEM COBpeMEHHBIX [Y-OIIK-5 ~ ymeTh  mOib30BaThCs
MH(POPMAaIIMOHHBIX TUIIOBBIMM allapaTHO-NPOrPAMMHBIMU

TEXHOJIOTUH U MPUKIAJHBIX  |[CPEACTBAMH JUIS PEIICHUS  HAyIHO-
ArmapaTHO-MPOTPAMMHBIX HCCIEN0BATENLCKUX  3a7a4 B 00JaCTH
CpencTB MpoeCCHOHATBHON JeATETHHOCTH;

B-OIIK-5 Bmagers HaBBIKAMH
MCITOJTH30BAaHUS CTAaHIAPTHBIX TAKETOB
MPUKJIATHBIX MPOrpPaMM JUIsl peLIEHUs] Hay4HO-
HCCIIEA0BATENLCKUX 3a/1a4.

1.2. Dmanwt hopmuposanus komnemenyuii 6 npoyecce océoenusn OII baxanaspuama

KoMMOHEeHThl KOMITETeHLMH, Kak NpaBuWiIo, (GOPMUPYIOTCS MpH HM3YYEHHH HECKOJIbKUX
JUCLUIIINH, a TAaKK€ B HEMaJOW CTENEeHM B Ipolecce npoxoxzaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNIbHON paboThl oOyuaromierocs. Brimonnenue u 3ammra BKP sBnsiorcs Bunom yueOHOIM
NesITeIbHOCTH, KOTOPBIH 3aBepIlaeT npouecc (opMUPOBaHHS KOMIIETEHIIUH.

Otansl HopMUPOBaHUS KOMIETEHLIUH B POLIECCE OCBOECHUS TUCIUITIIMHBIL:
- HaYaJbHBIA 3Tall — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBBIE U HWHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMH, OCBaMBAIOTCA OCHOBHBIE KaTeropuH, ¢opmupyrorcs 0a3oBble ymeHus. CTyneHT
BOCIIPOU3BOJUT TEPMHUHBI, (DAKThI, METO/IbI, OHATHUS, IPUHIMIIBI U IPAaBUIIA; pelIaeT yuyeOHble 3a1aun
o o0Opasity;
- OCHOBHOW JTanm — 3HaHMA, YMEHHMs, HaBbIKHM, oOecreduBarome (POpMUPOBAHHE KOMIIETEHIINU,
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3HAYUTEIILHO BO3pAacTalOT, HO €IIe HE JOCTHTaloT HMTOTOBBIX 3HaueHWil. Ha 3Tom »Tame cryaeHt
OCBaWBAaeT AHAINTUYCCKHE JCUCTBUS C TPEIMETHBIMH 3HAHUSMH 110 JIUCIHIUIMHE, CIIOCOOCH
CaMOCTOSITENILHO PeIlaTh Y4eOHBIC 3a7aud, BHOCS KOPPEKTUBBI B aTOPUTM JCUCTBHIA, OCYIIECTBIISIS
KOPPEKIIUIO B X0/I¢ pabOThI, IEPEHOCUT 3HAHUS M YMEHUS Ha HOBBIC YCIIOBUS;
- 3aBepIIAOINMI dTanm — Ha 3TOM JTare CTYACHT JOCTUTaeT MUTOTOBBIX IMOKAa3aTeleil 1o 3asBICHHON
KOMIICTEHIIMH, TO €CTh OCBaWBaeT BECh HEOOXOIUMBIN 00hEM 3HAHUH, OBJIAJIEBACT BCEMU YMECHUSIMHU U
HaBBIKaMU B cdepe 3asBleHHOW KommeTreHud. OH CIOCOOEH HCIOJIb30BaTh ITH 3HAHUS, YMCHHUS,
HaBBIKH [TPU PEUICHUU 3a/1a4 MOBBIIICHHON CII0)KHOCTU U B HECTAH/IAPTHBIX YCIOBUSIX.

Oranbl  (OPMUPOBAHUS KOMIIETEHIIMM B XOJI€ OCBOCHHUS JUCIHUIUIMHBI OTPAXKAOTCS B
TemarnueckoM 1iane (cm. PILJT).

1.3. CBs13b Mexkay (GopMUPYEMbIMHM KOMIETEHIUSIMU M (h)OPMAMHU KOHTPOJISI KX OCBOEHHUS

Ne Kountpoanpyembie pazaenl Nuaukarop qocTuskeHust HaumeHoBaHue
n/n (TemMbl) TUCUMIIIUHBI KOMIIeTEeHIIUH OLIEHOYHOI0 CpeACTBA
TeKyLIel u
MPOMEKYTOYHOM
arrecTaumMu
Texymas arrecranus, 5 cemectp
1. I'eoMeTpus KPUCTAITHYECKOTO VK-1 KonTponbras padora Nel
NPOCTPAHCTBA OIIK-1, OIIK-3, OIIK-4,
Toueunas cummerpust TBEPIABIX TN | OITK-7
[1K-1, T1K-2
YKE-1
2. [TpocTpaHCTBEHHAS CHMMETPHSI YK-1 KonTponbnas padota Ne2

KPUCTAJUTMYECKUX CTPYKTYP




OCHOBBI KpUCTALNIOXUMHHN

OIIK-1, OIIK-3, OIIK-4,

OIIK-7
I1K-1, ITK-2
YKE-1
IIpome:kyTOoUHas aTTecTalUA, S ceMecTp
3K3aMeH YK-1 DK3aMeHAIMOHHBIE
OIIK-1, OIIK-3, OIIK-4, OMJIeThI
OIIK-7
I1K-1, ITK-2
YKE-1
Texymas arrecranus, 6 cemecTp
BsanmozelcTBUE pEHTTEHOBCKUX YK-1 KonTponbnas padota Nel
Jydel ¢ BEIECTBOM U TEXHUKA OIIK-1, OIIK-3, OIIK-4,
peHTrenorpaduu OIIK-7
PaccesiHre peHTT€HOBCKUX JTydei I1K-1, ITK-2
KpUCTaUIaMU YKE-1
OCHOBHBIE METObI
PEHTTCHOCTPYKTYPHOTO aHall3a
WHTEeHCHBHOCTH TU(PPAKITHOHHBIX
MaKCHUMYMOB
Hccnenoanue TBepAbIX pactBopoB | YK-1 KontponbHas padota Ne2
Amnanus cTpykTypHbix aepexros npu | OITK-1, OITK-3, OITK-4,
nedopmanuu OIIK-7
Pentrenorpaguyieckuii aHamu3 [1K-1, [1K-2
TEKCTYP YKE-1

[Ipumenenune qudpaxuun
3JIEKTPOHOB U HEUTPOHOB B
CTPYKTYPHOM aHaJlu3e

IIpome:xkyTouHasi aTTecTanus, 6 cemecTp

9K3aMCH

YK-1

OIIK-1, OIIK-3, OTIK-4,
OIIK-7

[1K-1, I1K-2

YKE-1

DK3aMeHaInOHHbBIE
onnersl

Texymas arrecrauus, / cemecTp

DnekTpoHHO-onTHYeckue u apyrue | YK-1 KonTponbnas padota Nel
MHUKPOCKOIINYECKUE METObI OIIK-1, OIIK-3, OIIK-4,
U3Y4YCHHS COCTaBa ¥ CTPYKTYPBI OIIK-7
[1K-1, I1K-2
YKE-1
[TpocBeunBarommas 3IEKTPOHHASL YK-1 KonTponbnas padota Ne2
MHKPOCKOTIUSA OIIK-1, OIIK-3, OIIK-4,
PactpoBas snekTpoHHas OIIK-7
MHKPOCKOIIHUSI [K-1, TIK-2
CxaHupyromias 30H10Bast VKE-1
MHKPOCKOITUA

CrenanbHbIE METOIBI
PEHTTEHOBCKOTO aHAJIM3a CTPYKTYPhI

IIpomMeskyTOUHast aTTeCTalMsA, / CEMECTP

OK3aMCH

VK-1

OIIK-1, OIIK-3, OIIK-4,
OIIK-7

I1K-1, I1K-2

VKE-1

OK3aMeEHAINOHHBIE
OneTsl




2. OnucaHue nNoka3zareJeii 1 KpuTepreB OLIEHNBAHUSI KOMIIETeHIMI HAa Pa3JIMYHBIX dTanax uX GopMHPOBAHMS, ONMCAHHME IIKAJ OLleHUBAHUSA
KoHeyHbIMU pe3ybTaTaMyd OCBOCHHUS MPOTPAMMBI JUCIUIUIMHEI SIBISIOTCS C(OOPMUPOBAHHBIE KOTHUTHUBHBIC JECKPUIITOPHI «3HATHY», «yMETbHY,

«BIIAJICTH», PACIMCAHHBIEC TIO OT/IEIbHBIM KOMIIETEHLIUAM, KOTOpbIE NpuBeAeHbl B 11.1.1. dopMupoBaHue 3TUX JECKPUIITOPOB MPOUCXOAUT B IpOIECCe

W3YYEHHUS TUCIUIUIMHEI [10 ATallaM B paMKaX pa3jIMyHOro BUa y4eOHBIX 3aHATHI U CAMOCTOSTEIbHON pabOTHI.
Briaensitorcest Tpu ypoBHS CQOPMUPOBAHHOCTH KOMITETEHIIUH Ha KaXKIOM 3Tare: MOPOroBblil, IPOJBUHYTHIN U BBICOKUH.

YpoBHu ConepxaresibHOE OcHoBHbIE IPU3HAKH BbIleJICHUS YPOBHS BPC, ECTS/IIaTuéanabuas
onucaHue YPOBHs % HIKAJIA ISl OLeHKH
OCBOEHHs | IK3aMeHa/3a4eTa
Boicokuii TBopueckas IeATENBHOCTh | BKiarouaem HUdcecmosiuuil ypoeeHs.
Bce 6uovl komnemenyuti CryneHT AeMOHCTpUpyeT cBoOOIHOE 00JIa1aHue
cpopmuposanvl Ha 8bICOKOM KOMITETEHITHSIMH, CITOCOOCH MMPUMEHHUTH UX B A
VPOBHE 8 COOMBEMCMBUU C HECTaHJAPTHBIX CUTYAlUSIX: MTOKa3bIBAET 90-100 Or1iamo/
yensamu u 3a0avamu YMEHHE CaMOCTOSITEIIBHO IIPUHUMATh PEIICHHE, 3auTeHo
OUCYUNTIUHDBL peuiate mpobieMy/3agady TEOPETUYECKOTO W
MIPUKJIAHOTO XapaKTepa Ha OCHOBE M3yYCHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUH
IIpoaBuHYTHII [IpumeHeHne 3HAHWK W | Braouaem HUNCECMOSWUL YPOBEHb.
Bce 6uowr komnemenyuii yMeHuil B Oosee mupokux | CTyIEHT MOXET J0OKa3aTh BIaJICHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOW ¥ | KOMIIETEHIIUSAMHU: IEMOHCTPUPYET CIIOCOOHOCTH 85-89 Ouensb xopoiro/
NPOOBUHYMOM YPOBHE 8 npodeccnoHanbHOM coOuparh, CUCTEMATU3UPOBATH, AHATTM3UPOBATh 3auTeHo
coOmeemcmeauu ¢ yensamu u JeSTEIILHOCTH, HEXEI! TI0 ¥ TPAaMOTHO HCIIOJIh30BaTh HH(DOPMAIIHIO U3
3a0auamu OUCYUNTIUHbL o0pa3ity, 6ombIIei qonei CaMOCTOATENIbHO HAalJIEHHBIX TEOPETUUYECKUX
CaMOCTOSITEIbHOCTH M | UCTOYHHUKOB M MIITIOCTPUPOBATH UMHU C/
HUHUILIUATHUBBI TEOPETUUECKHE MOJIOKESHHS UM 0OOCHOBBIBATH 75-84 Xoporo/
MPAKTUKY TPUMCHCHHSI. 3auTeHo
IMoporosnwiii PenponyktuBHas Crynent JTEMOHCTPUPYET BIIAJICHUE 65-74 D/Y nosnerBoputenbHO/
Bce sudvi komnemenyutl JesITeTbHOCTD KOMITETEHIIMSIMH B CTAaHAAPTHBIX CHUTYaIUsIX: 3auTeHo
cghopmuposanvl Ha NOPo208oOM M3JIaraeT B IpeJeNax 3a/1ad Kypca TeOpeTHICCKH
VposHe Y TIPaKTUYECKU KOHTPOJIHUPYEMBIH MaTepra. 60-64 E/Tlocpencraento
/3adTeHo
Hwuske nmoporosoro OTCyTCTBHE MPU3HAKOB IOPOTOBOTO YPOBHS: KOMIICTCHIINN HE C(HOPMHUPOBAHEI. 0-59 HeynosnerBopurensHo/
CTyneHT He B COCTOSIHUU MPOJAEMOHCTPUPOBATH 001alaHue KOMIIETEHIIUSIMU B 3auTeHo

CTaHJAPTHBIX CUTYyalluAX.




OneHuBaHue pe3ynbTaToB 00y4EHHUs CTYAEHTOB IO TUCIUIUIMHE OCYIIECTBISETCS MO perjiaMeHTy
TEKYIIETr0 KOHTPOJIA U IPOMEKYTOUHOU aTTeCTaIl|H.
Kpurepuu onieHrBaHusI KOMIIETEHIIMI HA KaXK10M dTalle U3y4eHUs JUCIUIUIMHBI JIs1 KQXKI0r0 BUIa
OIICHOYHOTO cpeAcTBa U npuBoasaTcs B 1. 4 ®OC. UtoroBelii ypoBeHb C(HOPMUPOBAHHOCTH KOMITCTCHIIHH
MPU U3YYCHUU JUCHUIUIMHEI Ompesensercs mo tadmuue. [Ipu 3TOM ciemayeT mMOHMMAaTh, 4TO TpaHHIlA
MEXAY YPOBHSIMH [UIsl KOHKPETHBIX pPE3yJbTaTOB OCBOCHMUS

00pa3oBaTeNbHON MPOrpaMMbl MOXKET

CMELIaThCsl.
YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTo4yHast aTTeCcTALUSA
KOMIIeTEHIIUH
BbICOKHI BbICOKHI
BBICOKHI NPOOBUHYMbLLL BbLCOKULL
BbICOKUI npOOBUHYMbLLL
nopo2oaulil BbLCOKULL
BbLCOKULL nopo2oaulil
HPOJIBUHY THIH NPOJABUHYTHIN NPOABMHYTBINI
NPOOBUHYMbLLL Nnopo208biil
nopo2oaulil NPOOSUHYM bl
IIOPOrOBBIN NMOPOroBbIN MOPOrOBbIN
HHDKE TIOPOTOBOTO NOPOrOBbIN HHKe IOPOroBOro
HHKe TOPOroBoOro -

3. MeToanuyeckne MaTepuabl, ONpeesiiole NPoueIypbl OlleHUBAHUS 3HAHU, YMEHUI,
HABBIKOB U (MJ1H) ONBITA JeSITeIbHOCTH, XapAKTEPU3YIOUINX 3Tanbl ()OPMUPOBAHUS KOMIIETEHM I

WtoroBast arrectanus MO AWCUUIUIMHE SIBJISETCS WHTErpajbHBIM IIOKa3aTelleM KadecTBa
TEOPETUYECKMX M MPAKTHUUECKUX 3HAHMW M HaBBIKOB OOYyYalOLIUXCS MO AMCLUUILIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, ITOJIyYE€HHBIX B XOJ€ TEKYILEH U IPOMEKYTOUYHON aTTECTALIUH.
Texymas arTecrands B CEMECTpe NPOBOAUTCA C LENbI0 00ECHedYeHHUs] CBOEBPEMEHHOU
oOpaTHO#M CBsI3U, 71 KOPPEKIMH OOYYEHHS, aKTHBU3AIMH CAMOCTOSITEIIBHOW pPaOOTHI
00y4aroIuxcs.

[IpomexxyTouHas aTrecTanMs TIpeJHa3HaueHa Il OOBEKTUBHOIO IMOJATBEPXKACHUS U
OLICHMBAHMSI  JIOCTUTHYTBIX pe3yJlbTaTOB OOydYeHHs T[OCJIE 3aBEpIIECHUS  U3YYEHHUS
JTUCLUTITUHBL.

Texyias arrecranus OCylecTBISETCS 1Ba pa3a B CEMECTP:

o koHTpoibHast Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 3JE€KTPOHHYIO BEIOMOCTb HE
no3mHee 8 Hemenu ydeOHOro ceMecTpa. Bkiodaer B ceOsi OIEHKY MEpOINPHITHN
TEKYILEro KOHTPOJIS ayAUTOPHOW M CaMOCTOSTENBbHOW paboThl OoOydaromerocs Mo
pasnenam/TeMaM y4eOHON JUCIUTIIMHEL ¢ 1 o 8 Henmemo yueOHOTO cemecTpa.

o koHTponbHas Touka Ne 2 (KT Ne 2) — BeICcTaBisieTcss B RJIEKTPOHHYIO BEIOMOCTh HE
no3mHee 16 Hemenm ydeOHOTOo cemectpa. Brirouaer B ceOs OIEHKY MEpOIPHATHI
TEKYILEro KOHTPOJS ayAUTOPHOW M CaMOCTOSTENbHOW paboThl OoOydaromierocs o
paszzenam/TeMaM yaeOHON AUCIUIUIHHEI ¢ 9 1o 16 Henenmo yaeOHoro ceMecTpa.

Pe3ynbrarthl Tekylie W NpPOMEXKYTOYHOW aTTecTallMu TMOJBOAATCA MO IKajle OayulbHO-
PEUTHHTOBOUN CUCTEMBI.

JTan peMTHHIOBOM cUcTEMBI / Heneasn bana
OueHo4yHoOe cpeacTBo My Makcumym
Texymas arTecTanus 1-16 36 - 60% ot 60
MaKCUMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30




Koumponvnas paboma Ne 1 60% ot 30 30
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Koumponvnas paboma Ne 2 60% ot 30 30
IpomMexkyTOUHas aTTECTAIMS - 24 — (60% 40) 40
DK3aMeH -
OK3ameHayuonHbll Ourem - 60% ot 40 40
HUTOI'O no xucuuiinae B 5 60 100
cemMecTpe
Texyiasi aTrecTanus 1-16 36 - 60% ot 60
MaKCUMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
Koumponvnas paboma Ne 1 60% ot 30 30
KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Koumponvnas paboma Ne 2 60% ot 30 30
IIpome:XyTOUYHAS aTTECTAINSA - 24 — (60% 40) 40
DK3aMeH -
OK3ameHayuoHHbll Ourem - 60% ot 40 40
HUTOI'O o gucuuniune B 6 60 100
cemMecTpe
Tekymas arrecranus 1-16 36 - 60% ot 60
MaKCHUMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
Koumponvnas paboma Ne 1 60% ot 30 30
KonTpoabHast Touka Ne 2 15-16 18 (60% ot 30) 30
Konmponvnasn paboma Ne 2 60% ot 30 30
IIpome:XyTOUHAS aTTECTAINSA - 24 — (60% 40) 40
DK3aMeH -
OK3ameHayuoHHbll Ourem - 60% ot 40 40
HUTOI'O no aucuuninxe B 7 60 100
cemecTpe

* - MUHMMaIbHOE KOJIMYECTBO OAJIJIOB 32 OIEHOYHOE CPEJCTBO — ATO KOJIMYECTBO OaIoB, HaOpaHHOE
oOyJaromumMmcsi, P KOTOPOM OIIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B MPOTUBHOM Cllydae 00ydJaromuiics
JOJI’KEH JIMKBUUPOBATH MOABHUBUIYIOCSH AKaJICMUYCCKYTO 3a10J2KEHHOCTD 110 TCKYHIGI\/’I HJIn
MPOMEXYTOUHOM arTecTari. MUHUMaNIbHOE KOIWYECTBO OaUIOB 3a TEKYIIYyK aTTecTaluio, B T.U.
OTIENFHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, M IMPOMEXKYTOYHYIO aTTecTaluio cocramiser 60% ot
COOTBETCTBYIOIINX MaKCHUMAIIbHBIX OAlJIOB.

CTyIeHT cuuTaeTcs aTTeCTOBAHHBIM 110 pa3jiey, 3adeTy WM dK3aMeHy, ecii OH HaOpan He MeHee 60%
0T MaKCUMAJIBHOTO 0Oaia, MpeaycCMOTPEHHOro pabodei mporpaMMoi.

CtyneHT MOXeT ObITh aTTeCTOBAaH MO AWCIMIUIMHE, €CIIM OH aTTeCTOBaH M0 KaKIOMY pasfely,
3a4eTy/IK3aMeHYy H ero CyMMapHbIi Oaimn COCTaBJISIET HE MeHee 60.



4. TunoBble KOHTPOJIbHbIE 3aJAHU U/ HHbIE MAaTePHAJIbI, He00X0ANMMbIe JIfl OLlCHKH 3HAHUM,
YMeHH i, HABBIKOB

Ne 3anaHue Bapuants! oTBETOB
1. Mertonst HCCIIEI0BAHUI ToyeyHbIX | 1) peHTreHorpadus
ne(QEeKTOB CTPYKTYPBHI. 2) AUIATOMETPHSI
+3) MUKPOCKOITHS OTITHYECKast
2. Yro TaKoe panuaibHas ¢bynkus | +1) QyHKIUS TUIOTHOCTH OT PACCTOSTHUS
pacrpezeneHus? 2) hyHKIHSI KOOPAMHAIIMOHHOTO YUCIIa
3) QyHKIHS SIEKTPOHHON IIOTHOCTH
3. HcTouHMKaMH PEHTT€HOBCKOTO H3ITyUCHHSI +1) peHTreHOBCKas TpPyOKa M HEKOTOPbIC
SBIISICTCS palnoaKTUBHBIE U30TOIBI
2) TOJBKO PEHTI€HOBCKAs TpyOKa
3) TOJILKO HEKOTOPBIC PaIUOAKTHBHBIC H30TOIIBI
C SIIEPHBIM U3ITyYCHHE B BUJIC DJICKTPOHOB WIIN
0-9aCTHUIIBI
4. He ocHOBHOI MeTox peHTreHocTpykTypHOro | 1) Meron Jlays
aHanm3a. 2) PentrenoaudpakToMeTpUIECKUil METO
3) Meron [ebass — Llleppepa
+4) Meton bpunemnsa
5. Merton Jle6as - Illeppepa ncnons3yercst st | +1) monukprcTaiia, moporika
U3ydeHUS 2) MOHOKpHCTAJLIa
3) opranuku
4) TeTepoCTPYKTYp
6. Kakas gacTp 351eKTpOHHOIO MUKPOCKOTA +1) DrekTpoMarHuT
COOTBETCTBYET KOHJCHCUPYIOLIEH JINH3E 2) dyopecleHTHbIH dKpaH
CBETOBOTO MHKPOCKOTIA? 3) Karon
4) Anon
7. Kakoii Tun u3nydeHus HCoab3yoT B +1) XapakTepUCTHYECKOE PEHTTEHOBCKOE
PEHTTEHOCTIEKTPAIILHOM aHau3e? U3JTy9IEeHUE
2) KaToJOTFOMHHECIICHITHSI
3) TOPMO3HOE PEHTTCHOBCKOE U3JTyUCHHE
4) uHppakpacHOe U3TyUCHHE
8. PenTrenocnexTpanabHbIi aHaTU3 MaTepuasioB | +1) ¢ha3oBbiii cocTaB
MIO3BOJISIET UCCIIEIOBATh 2) penbed MOBEPXHOCTH
3) THII TPOBOIUMOCTH
4) sneMeHTHBIN cOoCTaB
9. Kakoli 3aKOH KOJIMYECTBEHHO OIMCHIBAET +1) Ilepserii 3axon Puka
nporecc nuddy3un u orpakaer ToT Gakrt, 2) Bropoii 3akon ®uka
4TO MOTOK BelectBa J B Hanpapienun ocu X | 3) [1epBblii 3aK0H TepMOJHHAMUKA
MPOMOPLHOHANIEH TPATUCHTY KOHLIEHTpauu | 4) Bropoii 3aK0H TepMOIMHAMUKA
dC/dx
10 [IpuHIMN nefcTBUS TPOCBEUNBAIOIIETO +1) mpexamonaraet u3y4eHne TOHKUX 00pa3oB C

9JICKTPOHHOI'0O MUKPOCKOIIA.

MTOMOIIBIO TTyYKa AJIEKTPOHOB, TPOXOISIIHX
CKBO3b HUX U B3aUMOJICHCTBYIOIINUX C HUMHU.
2) OCHOBAH Ha PETUCTPAIIUU CHUIIOBOTO
B3aUMOJICHCTBHSI MEX]Ty TOBEPXHOCTHIO
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Ne 3anaHue BapuaHTbI 0TBETOB
HCCIIeTyeMOro o0pasia U 30H10M.
3) pacxoIsIIuiics My40K CBETa MPOXOIMT
CKBO3b 00pa3ell, MOIy4YeHHOE N300paKeHHE
YBEINYHUBACTCSI OOBEKTUBOM, TIPEIOMIISETCS IS
MOCTYIUICHUS B TYOYC OKYyJsipa, Tie
yBenuuuBaercs eule pas. [locie aToro myuox
CBETa MOCTYMAeT Ha CETYATKY I1a3a, (GOpMUPYS
KapTUHKY.
11 Teopema OHcarepa +1) oJ1Ha U3 OCHOBHBIX TEOPEM TEPMOJMHAMHUKH
HEPaBHOBECHBIX MPOIIECCOB
2) 0JTHa U3 OCHOBHBIX TE€OPEM TCPMOAMHAMHUKH
PaBHOBECHBIX IPOIIECCOB
12 Bennunna, Xxapakrepu3syolas ciocoOHOCTh | +1) Ha3bIBaeMasi MAarHUTHON KOAPIIUTUBHOCTHIO.
MaTepuana HaMarHM4MuBaThCA. . . 2) Ha3bIBACTCS] MATHUTHOW MTPOHHUIIAEMOCTBIO. *
3) Ha3bIBACTCS CAMHUIICH HAPSIKEHHOCTH
MarHUTHOTO TIOJISL.
13 [leneTpaHT U3BJIEKACTCS IPOSIBUTEIIEM U3 +1) necopOumu.
MoJIOCTH JedeKTa 3a CUeT. .. 2) XeMOoCOopOInH.
3) copOruu.
14 Ecnu nanpaBienne koneOaHUi yacTuiy +1) npo10JIbHOM.
COBIAJIa€T C HAIIPaBJICHUEM 2) TOTIePEYHOM.
pacrpocTpaHeHHs BOJIHBI, TO BOJIHA 3) MOBEPXHOCTHOHA.
Ha3bIBAETCH. ..
15 Kakoli MaTepuan ucronb3yercs Ipu 1) menp
pamuorpaguyeckoM KOHTPOJIE sl 3aIIUThl | +2) CBUHEIT
OT BO3JICHCTBHS BPETHBIX U3ITyICHUH 3) cranb
16 B kauecTBe HCTOUHMKA TaMMa- U3JTYYEHUS 1) peHTreHOBCKYIO TPYOKY
HCIIOJIB3YIOT? 2) uH(ppaKpacHbIC JIyIH
+3) paInOaKTHBHbIE MaTEPHAIIBI
17 MeractabunpHoe coefauHenue kene3a ¢ | 1) LlemenTuT*
YIJIEPOJIOM, COOTBETCTByIomIee (Gopmyse | 2) BropuuHblii ieMeHTHT
FesC 3) CopOut
18 ['excaronanbHas MoAuQpUKaus yriepoja? 1) I'padpur*
2) Yyryn
3) Mepnut
19 [lepmutr — 910 93BTEKTOMAHAs (Qu3mko- | 1) dheppurtiemeHTuT*
XUMHUYECKast CMeCh KaKHX JIBYX (a3: 2) dbepputtcopout
3) deppur+rpadur
20 [TpoBO/Ia OAMHAKOBOTO JMAMETPa M UTHHEI 1) camasi BBICOKasi TeMIiepaTypa y MEJIHOTO
U3 pa3HbIX MaTepHAIOB IIPU OJJHOM U TOM poBOJIa
K€ TOKE HarpeBaroTCs CISIyIONIMM 00pa3oM | 2) camasi BRICOKas TeMIeparypa y
AIFOMUHUEBOTO IIPOBOJIA
3) mpoBO/Ia HATPEBAIOTCS OJMHAKOBO
*4) camasi BRICOKasl TEMIIEpaTypa y CTalbHOTO
poBOJIa
21 BennunHa MarHuTHOM MMPOHULIAEMOCTH MIO 1) AIEKTPOCTATHYECKOTO 10JIA
HCIOJIb3YETCS PU OMHCAHUU. .. 2) AIIEKTPUYECKOM LU
*3) MArHHTHOI'O OJIS
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Ne 3anaHue BapuaHTbI 0TBETOB
4) TErI0BOTO TOJIS
22 K kakomy THITy 1e()EeKTOB OTHOCSTCS 1) TOYEYHbIE JIePeKTHI
TpaHULIbI 3epeH? 2) JMHEWHBIE neeKThI
*3) HIOBEPXHOCTHBIE nedeKThl
4) o6bemHubIe Ae(eKThI
23 Cuna Toka B anektpudeckoi nenu 2 Anpu | 1) 2,5 Om *
HaIIpsDKEHUU Ha ero KoHuax 5 B. Haiinure 2) 0,4 Om
COITPOTHBIICHUE ITPOBOTHHUKA. 3) 10 Om
4) 40m
5) 0,2 Om
24 BemecTBa, o4ty He IPOBOAIINE 1) musnexTpuxu*
SHGKTpI/IquKI/Iﬁ TOK. 2) 3JIEKTPETHI
3) CErHeTORICKTPUKHU
4) nuon
25 Benmuuna, oOpaTHast COPOTHUBICHUIO 1) mpoBoauMOCTB*
2) ynmenbHOE COMPOTHBIICHHUE
3) mepuon
4) HampspDKeHHe
5) moreHmMAan
26 [110THOCTD 3IEKTPUYECKOTO TOKA 1)..=l/S*
ornpenensercs no popmyse: 2) ...=q/t
3) ...=dl/S
4) ..=1/R
5) ..=1/t
27 ITo xakOoMy 3aKOHY ITpU KpydeHHH cTepxHs | [lo nmuHEiTHOMY
KPYTJIOTO MOTIEPEYHOTO CEUSHUS YOI
C/IBUTA U3MEHSIETCSI BJIOTb pagnyca’?
28 Paznenenue tena Ha 9acTH MO IEUCTBUEM Pazpymenuem
BHEITHUX Harpy30K Ha3bIBACTCS
29 B yem usmepsiercs kacareiabHbIe B nackansax
HanpsDKEeHUs?
30 XUMHUYECKUH 3JIEMEHT, IepeIIe ANl B [Tpumecn
COCTaB CIIIaBa B MPOIIECCe eTo
IPOM3BOJICTBA KaK TEXHOJIOTUYECKas
no0aBKa MM KaK COCTaBIISIONIEE
MaTepHajoB.- 3TO..
31 CymmapHas IJIMHa BCEX JTUHUMN [ImoTHOCTE AUICIOKAIIMI
JIUCIIOKAINN B €IUHULIE00BEMA
32 Mexanuszm Pa3MHOXKEHHSI Ucrounnk dpanka-Puma

JIMCIIOKAIMH B IpOLIECCe
MJIACTHYECKOM nedopmanum

12



3amaune

BapuaHTbI 0TBETOB

33

[ToBepxHOCTh, 1O 00€ CTOPOHBI OT
KOTOPOW  KPUCTAUTMUECKHE  PEIISTKH
OTJINYAFOTCSI

IIPOCTPAHCTBEHHOMOPUEHTALIUEH.

Mex3epeHHas rpaHuia

34

Kak Touyeunsie AeeKThl MEHSIIOT HEPTHUIO
KpucTajia

IloBrImiaror

35

OcHoBHbIE a3kl B CIUIaBaX.

JKukue pacTBOpBI, TBEp/IbI€ paCTBOPHI,
XUMHUYECKHUE COCTUHEHUSI.

36

Kak mmgpyercst BICOKOyTiepoanucTast
MHCTpyMEHTalbHas cTanb 1,2%C
BbICOKOKAQUECTBEHHAsI.

VI2A

37

[Ipouecc  pacmiermyieHuss  HEUTpaJbHBIX
MOJIEKYJI Ha MOHBI U JICKTPOHBI —

HNonuszanusa

38

Turnel TBEpABIX PaCTBOPOB?

3aMCIICHU A, BHCAPCHUS, BBIYNTAHUA

39

TBEpIBIM pacTBOPOM BHEAPEHUS YIIIepo/a B
s)kenese ¢ 'K pemierkoit sBisercs ...

AycTeHur

40

Kak Ha3zpiBaeTcs Temnepatypa nepexoja
MaTtepuana u3 GeppuMarHUTHOTO COCTOSTHUS
B MTapaMarHuTHoe ?

Touka Kropu

41

OOBEKTHI
MIPOCBEUYHBAIOIICH
MHUKPOCKOITHH.

UCCIIEIOBAHM JUTS
3JIEKTPOHHOMN

KPUCTATNIMICCKUEC MAaTCPUAJIbL

42

Cpennee paccTosiHHE, KOTOPOE MPOJIETAET
MOJIEKYJIa MEXIY ABYMS
[IOCJIEOBATEIHLHBIMYA CTOIKHOBEHUSIMU
Ha3bIBaeTCA ..?

Cpenneii qymHON cBOOOAHOTO Mpodera

43

Jlunelinblil 1eeKT B KpUCTATITUYECKOM
aTOMHOM PEIIETKE, BBIPAKCHHBIN
HEOJMHAKOBBIM YHCIJIOM aTOMOB B COCETHUX
4acTsaX KPUCTAJLIA, IIPUBOISALIUM K
CTYILEHHIO (WM PA3pEKEHUI0) B
PacIoJIOKEHUU aTOMOB.

Jlucmokamus

44

OMIUPUYECKHUIA 3aKOH, COTJIACHO KOTOPOMY
MOJISIpHAs TEIIOEMKOCTh TPU MOCTOSHHOM
o0ObeMe TS BCceX TBEPIBIX TEJ OIMHAKOBA U
npubimsuTensHo paBHa 25 Jlx/(Monp*K)

3akoH [[rononra u [Itu.

45

Bunasl nucnokamnuii

KpaCBBIC 1 BUHTOBBIC

46

Kakoif MUKpOCKOII ITpenonaraeT u3y4eHue
TOHKHMX 00pa3oB C MOMOIIBIO MTy4YKa
JIEKTPOHOB, MPOXOSIIINX CKBO3b HUX U
B3aMMOJEHCTBYIOIUX C HUMU?

[I5M/IIpocBeunBarOmnii AIEKTPOHHBIN
MHUKPOCKOII

47

[IpuHumn paboTsl KAKOT0 MUKPOCKOTA
OCHOBAH Ha PETUCTPAIIUN CUIIOBOTO
B3aMO/ICHCTBHSI MEXKIY TOBEPXHOCTHIO
ucciaeayeMoro oopasua 1 30H10M?

ACM/ATOMHO-CHUIIOBON MHKPOCKOTT
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Ne 3anaHue BapuaHTbI 0TBETOB
48 Kax mapkupyroTcst OpoH3b1? bp
49 BeolpaiieHHast Ha IO/JIOKKE CTPYKTYpa, reTOPOCTPYKTYpa
COCTOSAILAs U3 CIIOEB Pa3INYHBIX
MaTEepUajIoB, KOTOPBIE Pa3IndatoTCs
HMIMPUHON 3anpeIéHHON 30HbI U/WIH
CPOACTBOM K JJIEKTPOHY.
50 JIBYX2I1E€KTPOAHBIN 3JIEKTPOHHBIN [uon

KOMITOHEHT, 00JIaAatoIIUi pa3nnIHon
JIEKTPUUECKON IPOBOIUMOCTHIO B
3aBHUCHUMOCTH OT HNOJIAPHOCTHU
HPUJIOKEHHOTO K HEMY HAIIPSDKEHUSL.
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Kpurtepuu u mkana oneHuBaHus

Onenka

Kpurepun ouenkn

OTianyHO
¢ 42 no 50 damnoB

CryneHT HoJDKeH IpU OTBETE Ha BONIPOC U B PEILICHUH 337a4Hl MIOKa3aTh
BJIQ/ICHUE:

- OCHOBHBIMHU HCCIIEI0BATEIbCKUMHU METO/IaMU;

- METOJJaMH pacyeTa XapaKTEPUCTHK KPUCTAIIIOB

CTyneHT JOoKeH:

— pemntb 90-100% 3amay cBoero BapuaHTa, OTBETUTH Ha
TEOPETUYECKHE BOTIPOCHI;

— 3aMKCaTh MOJIHOE PEIICHHE 3a/1a4 U OTBETHI HA TEOPETHUECKUE
BOIIPOCHI CO BCEMHU HEOOXOMMBIMH MOSICHEHUSIMU;

—MOXeT 000CHOBAaTh CBOU CY)KJIECHHsI, IPIMEHUTH 3HAHHS Ha TIPAKTHKE,
MPUBECTU HEOOXOIUMBIEC TPUMEPHI, HE TOJIBKO M0 YIEOHUKY U
KOHCIIEKTY, HO M CAMOCTOSITEIIbHO COCTABJICHHBIE

Xopo1io
¢ 32 no 41 Gainos

CTyneHT J0JDKEH P OTBETE Ha BONPOC U B PEIICHUH 33]1auy I0Ka3aTh
JIOCTaTOYHOE BJIAJICHUE:

- OCHOBHBIMHU HCCJICJIOBATEIIbCKUMHU METOIAMU;

- MCTOAaMHU pacucCTa XapaKTCPHUCTHUK KPHUCTAJIJIOB

CTyneHT JOJIKeH:

— pemuth 70-89% 3amay cBoero BapuaHTa, OTBETUTH HA TEOPETUICCKHEC
BOIIPOCHI;

— 3aMKCaTh MOJIHOE PEIICHHE 3a/1a4 U OTBEThI HA TEOPETUUCCKUE
BOIIPOCHI CO BCEMU HEOOXOIMMBIMH MOSICHEHHUSIMH;

[Tpu oTBeTE TOMYCKAOTCS OUTMOKH, 3aMUHKH, KOTOPBIE 00yJarOIUiics
B COCTOSIHHU UCIPABUTHL CAMOCTOATCIIbHO ITPU HABOAAIIMX BOIIPOCAX

Y 10BIE€TBOPUTENHEHO
¢ 24 no 31 6ayuioB

CTyIeHT J0JDKeH IIPU OTBETE Ha BOMIPOC U B PEIICHHUH 3a1auMl TI0Ka3aTh
oO1iee BiaieHuE:

- OCHOBHBIMHU HCCJICJIOBATEIbCKUMHU METOIAMU;

- MCTOAaMHU pacu€Ta XapaKTCPHUCTHUK KPUCTAJIJIIOB

CTyaeHT JOJIKeH:

— pemuth 50-69% 3amad cBOeTO BapruaHTa, OTBETHTH HA TCOPETUICCKUE
BOTIPOCHI.

[Tpu oTBeTe 00yyarouIMiicst B COCTOSIHUN UCTIPABUTh CAMOCTOSITEIILHO
HEJIOUETHI IIPU HABOSIIIIUX BOMPOCAX

HeynosnerBopurensHo
MeHee 24 6anoB

VY cryseHTa OTCYTCTBYIOT NPU3HAKK HEOOXOMMBIX 3HAHUH, PEITIIT
meHee 50% 3amanuii
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