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O0JacTh NpUMeEHEeHH s

@®onpa ouenounsix cpeacts (OOC) — sBusercss 00g3aTeNbHBIM MPUIOKEHHEM K paboueit
IporpaMMe JAMCUUIUIMHBI <«Jla3epHble M Iy4KOBbIE TEXHOJIOTMM MaTEpUaoB» U O0ecleyuBaeT
MIPOBEPKY OCBOCHUS IUIAHUPYEMBIX pE3YJIbTAaTOB OOy4YeHHS (KOMIETEHIUH W WX HWHAWKATOPOB)
IIOCPEJICTBOM MEPOINPHUATUN TEKYIIEH U IPOMEXYTOUHON aTTECTALlUU 110 AUCLUILINHE.

e u 3a1a4u GoHIA OLIEHOYHBIX CPEICTB

[lenbto DOHIA OLIEHOYHBIX CPEACTB SIBJISACTCS YCTAHOBICHHE COOTBETCTBUS YPOBHS IMOATOTOBKU
o0y4aroIuxcs TpeOoBaHUsAM (eepabHOro roCy1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTA.

JInst AOCTHXKEHUS] MOCTaBJACHHON nenu MDOHIOM OICHOYHBIX CPEICTB IO AMCIHILIMHE
«Jla3epHbIe ¥ MyYKOBBIC TEXHOJIOTHU MATEPHAIIOBY PEINAIOTCS CIACIYIOIINE 3a/1auu:

— KOHTPOJIb M YIpABJICHHE MPOILECCOM MPUOOPETEHHsI O0YJAIONIMMUCS 3HAHWN, YMEHHHA |
HABBIKOB MPEAYCMOTPEHHBIX B PaMKaX JaHHOW AUCIMILUIAHBL;

— KOHTPOJIb U OIICHKA CTETIEHU OCBOCHHUS KOMIICTEHIIMH MPEIYCMOTPCHHBIX B paMKax JaHHOM
JMCIUATUTHHBI,

— obecrieueHne COOTBETCTBUS PE3yJbTAaTOB OOyYEHHUs 3ajauaM Oyaymieid nmpodeccnoHaaIbHON
JIeATEILHOCTH Yepe3 COBEPIICHCTBOBAHME TPATMIIMOHHBIX M BHEIPEHHE WHHOBAIIMOHHBIX METOJ0B
o0OydeHust B 00pa30BaTeIbHBIN MTPOLIECC B paMKaxX JTaHHOU TUCIUTUINHBI.

. lepeyens IMIAHHpPYeMBIX Pe3yJbTATOB O0y4YeHUS] IO AUCUHUILVIMHE, COOTHECEHHBIX € IUIAHMPYeMbIMHU

pe3yJibTaTaMu 0CBOECHUsI 00pa30BaTeIbHOM MPOTrPaMMBbl

1.1. B pesynbrate ocBoenus OIl H6akanaBpuaTa 00y4yaroUuiicss JOMKEH OBIAIETh CIEAYIOIUMU
pe3ynbTaTaMi 00y4eHHs IO AUCHUIUIMHE:

Koo komnemenyuii Haumenosanue komnemenyuu Koo u naumenosanue unouxamopa
00CmuUIICEHUA KOMNEMeHYUU
OIIK-1 Crioco0eH peraTs 3axa4n 3-OI1K-1 3HaTh QyHIaMEHTATBHBIC
npoGhecCHOHANBHON JESTENBHOCTH,| 3aKOHbI MIPUPOABI U OCHOBHBIE
HPUMEH METONBL bu3nYecKue U MaTeMaTHICCKUE
MOJICJIMPOBAHUS, 3aKOHBI

MaTeMaTH4eCKOro aHaIn3a,
0O0IIenHXEHEPHbIE U
C€CTCCTBCHHOHAYYHEBIC 3HAHUA

V-OIIK-1 ymeTs npuMeHsTh
(bu3nYecKue 3aKOHbI U
MaTeMaTHYeCKUEe METOIbI JIs
peIIeH s 3a/1a4 TEOPETUIECKOTO H
IPUKIIAJHOTO XapaKTepa;

B-OIIK-1 BmageTs HaBEIKAMH
MOJICIIUPOBAHUS, MATEMAaTUIECKOTO
aHaJIM3a, a TAaKXKe pelliaTh 3a7a4u B
00JacTH eCTECTBEHHOHAYYHbIX U
OOIIEMH)KEHEPHBIX 3HAHHIA.

MK-1 CrocoOeH UCI0Ib30BaTh B 3-11K-1 3HaTHL OCHOBHBIE METOIBI
MCCIICIOBAHUSX M pacyeTax 3HaAHUS [MCCIEAOBaHUs, aHAIHN3a, THATHOCTUKH H
0 METOJaX MCCIIeIOBAaHUs, aHATIN3a, MOJECIUPOBAHUS CBOWCTB MaTepUasos,

JMTMAarHOCTUKHW U MOACTIUPOBAHUA (1)I/I3I/I'-ICCKI/IX N XUMHUYCCKUX IPOoLeCCcax,
CBOICTB MaTepHasioB, PU3NYECKUX [[IPOTEKAIOIINUX B MaTepHaliaX Mpu UX

1 XUMUYECKUX TPOIeccax, MOJTydeHUH, 00paboTKe U MOIU(DUKAITNH;
poTekaromux B Marepuanax npu  [Y-IIK-1 ymers ncrosb30Bath B HCCIEI0BAHUIX
WX TIOJyYCHUHU, 00paboTKe U M pacueTax 3HaHHs O METOJaX UCCIICTOBAHMS,
MO[[I/I(bI/IKaI_II/II/I AHAJIN3a, INATrHOCTUKH U MOJCIITUPOBAHHUA

CBOMCTB MaTepHajoB, PU3HMUECKUX U
XUMHYECKHUX TPOIIECCax, MPOTEKAIOIINX B
MaTepuaiax Mpu uX MojaydeHur, o0padoTKe 1
Moaudukanmmy,

B-IIK-1 BimageTs HaBBIKAMHU HCCIEIOBAHN,




aHaIIM3a, JUATHOCTUKHN U MOJICTUPOBAHUS
CBOMCTB MaTepHalioB, PU3NUCCKUX H
XUMHYECKHUX TPOIECCax, MPOTEKAIOIINX B
MaTepuaiax MpH UX MOJIyYCHHH, 00paboTKe 1
MO (DHUKAITIH.

MPOU3BOJICTBE 3HAHUS O
Tpa}II/II_[I/IOHHBIX 1 HOBBIX
TEXHOJOTHYECKHX TpoIeccax 1
oTIepanusiX B 001acTu
MaTepuaIoBeICHUS

IK-2 Crioco0OeH UCTIoIh30BaTh Ha 3-11K-2 3HaTh OCHOBHBIE MPECTABICHUS O
[IPaKTUKE COBPEMEHHbIE CTPYKTYpE€ MaTE€pHAJIOB U BIUSHUU CTPYKTYPbI
MPEACTABJICHUS O BIUSTHUU Ha CBOMCTBA MaTepUasoB, X B3aUMOACHCTBUHU
CTPYKTYpbI Ha CBOMCTBA C OKpY’KaIoIllel Cpeaoi, MOJISIMU, YaCTULIAMU U
MaTepHaJIOB, UX B3aUMOJICUCTBHUH C [M3JIYYCHHUSIMU;

OKpYKarollel Cpelou, MOJIAMH, V-I1K-2 ymeTh aHaJIU3UPOBATH BIUSIHUE

YACTUIIAMU Y U3ITYYCHHUSIMU CTPYKTYpBI MaT€pUaJoB Ha UX CBOWCTBA, a
TaK>Ke €€ SBOJIOLUIO IIPU B3aUMOJECICTBUU €
OKPYXaIOIIEH Cpeoi, MOIIMH, YACTULAMH 1
M3IIy4CHUSIMU;
B-I1K-2 BrnageTs mpakTUYECKUMH HaBbIKAMU
aHaJIM3a SBOJIIOIHUH CTPYKTYPHO-(Pa30BOro
COCTOSIHUSI MAaTEPHAJIOB MIPU B3aUMOJICUCTBUH C
OKpY’KaloIle cpesioi, MoiasiMu, YaCTULIAMHU U
M3JIYICHUSIMU U BIUSHUS 3TOM SBOJIIOIMH HA
CBOICTBA MAaTE€pPUAJIOB.

IK-3 criocoOeH paboTaTh Ha HAYYHO- 3-T11K-3 3HaTh npaBuiIa TEXHUKU O€30MTaCHOCTH,
MCCIIE10BATEIbCKOM U MPOU3BOJCTBEHHON CaHUTAPHUH, MOKAPHOU
TEXHOJIOTHYECKOM 000pYO0BaHUU B [0€30MMACHOCTH U HOPM OXPaHbI TPY/a;
COOTBETCTBUU C IIPABUIIAMHU V-I1K-3 ymeTh UCI0JIb30BaTh MPABUIIA TEXHUKHU
TEXHUKH 0€301MacHOCTH, 0€301aCHOCTH, MPON3BOJICTBEHHON CaHUTAPUH,
MPOU3BOJCTBEHHON CaHUTApHH, MOKapHOU OE30MaCHOCTH U HOPM OXPaHbI
Mo>KapHOM 0€30MaCHOCTH U HOPM  [TPY/Ja;

OXpaHbl Tpyia B-I1K-3 BrageTh HaBbIKaMH pabOTHI HA
COBPEMEHHOM aHAIUTHYECKOM U
TEXHOJOTUIECKOM 000pyA0BaHUU.
IK-4 CriocoOeH MCToJIb30BaTh Ha 3-11K-4 3HaTH OCHOBHBIEC U HOBBIE

TEXHOJOTUYECKHE MPOLIECCHI U OTEePAIliH B
00J1acTH MaTepUaIOBEICHHS;

V-IIK-4 ymMeTh UCIIOJIb30BaTh HA TIPOU3BOJICTBE
SHAHWA O TPaAUIIUOHHBIX 1 HOBBIX
TEXHOJOTUYECKHX MPOIECCcax U ONepalusx B
00J1aCTH MaTepUaIOBEICHUS

B-I1K-4 BnaneTh HaBbIKAMH HUCIIOJIb30BAHUS HA
MPONU3BOJACTBC TPAJUIINOHHBIX 1 HOBBIX
TEXHOJOTUIECKHX MPOIECCOB U OTEepaIuii.




VKE-1

Crioco0eH UCIIOIb30BaTh 3HAHUSA
€CTEeCTBEHHOHAYYHBIX
JUCIUIIIINH, HpI/IMeHSITb MCETOAbI
MaTeMaTU4YeCKOro aHajin3a 1
MO/JICTUPOBAHHUS, TEOPETHUECKOTO
U 3KCIIEPUMEHTAILHOTO
HUCCICO0OBAaHUS B ITIOCTABJICHHBIX
3a/1ayax

3-VKE-1 3HaTh: OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH, METOIbI
MaTEMaTHYECKOIr0 aHaJIn3a 1
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
I-)KCHepI/IMCHTaHBHOFO HUCCJICOOBAHUS

V-YKE-1 ymeTh: UCmonbp30BaTh
MaTeMaTUYeCKHE METObI B TEXHUUECKUX
MIPUJIOKEHUSX,, PACCUNTHIBATH OCHOBHBIE
YHUCJIOBBIC XapaKTEPUCTUKU CIyYalHbIX
BEJIMYMH, pelIaTh OCHOBHbBIE 3a]]a4u
MaTeMaTUYeCKOW CTaTUCTUKH; PElIaTh
TUIIOBBIE paCUETHHIC 33/1a4U

B-YKE-1 Bnagers: MeTogamu
MaTeMaTHUYECKOTO aHalu3a u
MOJICIIUPOBAHUS;, METOJJAMHU PEIICHUS 3a71a4
aHallM3a U pacueTa XapakTepUCTUK
(pU3UYECKUX CUCTEM, OCHOBHBIMH IPUEMaAMHU
00pabOTKH HKCIIEPUMEHTATbHBIX IAHHBIX,
MeToAaMH pabOThl C TPUKIIATHBIMU
POrpaMMHBIMH IPOAYKTaMU




1.2. Smanwt popmuposanus komnemenyuii ¢ npoyecce oceoenusn Ol d6axanaepuama

KOMIIOHEHTBI KOMIIETEHLIMI, KaK  IIPaBUIIO, (GOpMHUPYIOTCATIPH ~ U3YYEHHUH HECKOJIBKUX
JUCLUILIMH, a TaKXKe B HEMaJOW CTENEeHW B Ipolecce NpoxoxiaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITENTLHON paboThl oOyuatorierocsi. Beimonnenne u 3amura BKP sBnsitorcs Bugom ydeOHOM
NeSITeIbHOCTH, KOTOPBIH 3aBepIIaeT npouecc GopMUPOBAHUS KOMIIETCHITUH.
Oranbl GopMUPOBaHUS KOMIIETEHIIUHU B MTPOIECCE OCBOSHHSI TUCIIUIUTHHBIL:

- HavaJbHBbIi 3Tam — Ha 3TOM dTane (OPMHUPYIOTCS 3HAHMEBbIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIH, OCBaMBAIOTCA OCHOBHBIE Kareropuu, (opmupyrorcst Oa3oBbie ymeHus. CTyneHt
BOCIPOU3BOJUT TEPMUHBI, (PAKThI, METO/IbI, OHATHUS, IPUHIIUIIBI U MIPABUIIA; pelIaeT yueOHbIe 3a/1a4u
o oopasiy;

- OCHOBHOIl d5Tanm — 3HaHMS, YMEHHUS, HaBBIKHM, OOecreurBaoiire (OPMUPOBAHHE KOMIIETEHIIUH,
3HAQYUTENIBHO BO3PACTalOT, HO €Ill€ HE JOCTUralOT UTOrOBBIX 3HadeHUM. Ha sTom 3Tame cryneHt
OCBaMBaeT aHAJIUTHYECKHUE JEHCTBUS C MPEAMETHBIMU 3HAHUSMU [0 JUCHUIUIMHE, CHOCOOEH
CaMOCTOSITEJIHO pellaTh yueOHbIE 3a/1a4d, BHOCS KOPPEKTUBBI B QITOPUTM JEHCTBHM, OCYILECTBIASA
KOPPEKIIHIO B X0/1€ pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS HA HOBBIE YCIIOBHUS,

- 3aBePIIAIOIIMH dTall — HA 9TOM JTale CTYIEHT JOCTUIAeT UTOTOBBIX IOKA3aTEIEeH IO 3asBICHHOU
KOMITIETEHIINH, TO €CTh OCBaUBAaeT BEChb HEOOXOANMBIN 00BEM 3HAHUM, OBJIA/IEBAET BCEMU YMEHHUIMH U
HaBbIKaMU B cdepe 3asBIeHHON KommeTeHIMUA. OH CHOCOOEH HMCIOJIb30BaTh ATH 3HAHUSA, YMEHUS,
HaBBIKH MPU PEIICHUH 3aa4 [TOBBIIIEHHOW CJI0)KHOCTU U B HECTAHJAPTHBIX YCIOBUSX.

Oranbl  (GOPMHUPOBAHUS KOMIIETEHIIMA B XOJ€ OCBOCHHUS JIHUCIUIUINHBI

TemarnueckoM riane (cm. PITT).

OTPa)XalTcsi B

1.2. CBs3b Mexkay popMHUPYEMBIMH KOMIIETeHIHAMHU U GOpMaMH KOHTPOJISI MX OCBOEHHS

Ne ni/m KonTponupyemblie pasneanl NHaukaTop 10CTHKEHUS HaunmeHoBaHue
(TeMbl) THCHHUIIUHBI KOMIIeTeHIN U OLICHOYHOI'0 CPeJACTBA
TeKylleil u
NMPOMEKYTOYHOM
arTecTalMu
Tekymas arTecTanus, / ceMecTp
1. 1. XapakTepucTuka jga3epHOro 3,V, B: OIIK-1; OIIK-2; Konoksuym - (K 1)
My4kKa OIIK-3; OIIK-4; OIIK-5;

2. TeXHOJIOTHH JIa3epHOM YKE-1; I1K-7

00pabOTKN MaTepranoB
IIpoMeKyTOUHAsS ATTECTANHS, 7 CeMeCTp

3,V, B: OIIK-1; OIIK-2;

OIIK-3; OIIK-4; OIIK-5;

VKE-1; IIK-7

Tekyuiasi arrecranusi, 8 cemectp

3auer Bonpoc 3a4era

Omnpenenenue napameTpoB
HOHHOT'O BO3JCUCTBHUS HA
MaTepuaisl B makere SRIM

3,V, B: OIIK-1; OIIK-2;
OIIK-3:; OIIK-4; OIIK-5;
VKE-1; [IK-7

Konoksuywm - (K 2)

IIpome:xyTOUHas aTTeCTalUsl, / cEMeCTp

DK3aMeH

3, V, B: OIIK-1; OIIK-2;
OIIK-3; OIIK-4; OIIK-5;
VKE-1; [IK-7

Bomnpoc 6unera




2. Onucanne nokasareseil 1 KpuTepueB OLEHMBAHUA KOMIIETeHIMI Ha Pa3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, ONMCAHHE LIKAJ OLleHUBAHUS
KoHeuHbIMu pe3ynbTaTaMH OCBOEHUS NMPOTPaMMbl JUCHUIUIMHBL SBISIOTCS C(HOPMUPOBAHHBIE KOTHUTHBHBIE IECKPUITOPBI «3HATHY, «YMETbHY,
«BIIAZIETH», PACIIMCAHHBIE 110 OTAEIbHBIM KOMIIETEHIIMSIM, KOTOpbIe IIpuBeieHbl B 11.1.1. dopMupoBaHue 3TUX JECKPUITOPOB IIPOUCXOJUT B IPOLIECCE
M3yUYEHHS TUCIHILIMHEI 10 3TallaM B paMKax pa3JIMyHOr0 BUJAa YUEOHBIX 3aHSATHHA U CAMOCTOSTEILHOW paboThI.
Briensrores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETCHIIMI HA KaXIOM 3Tarle: OPOTOBbIH, IPOIBUHYTHINA M BBICOKHIA.

YpoBHu Coaep:xarteiibHOe OcHoOBHbIE IPU3HAKY BblJeJICHUSI YPOBHA BPC, ECTS/IIaTn6anabHas
ONnucaHNe YPOBHSA % HIKAJIA I OLeHKH
OCBOCHHSA | JK3aMeHa/3a4yera
Boicokmii TBopueckas IeSATeNbHOCTh | Brurouaem Hudicecmosuuil yposeHs.
Bce 6uovi komnemenyuti CTyaeHT 1eMOHCTpUPYET CBOOOAHOE 00J1aiaHne
chopmupoBaHvl Ha bLCOKOM KOMIIETEHIIUSIMH, CIIOCOOCH MPUMEHHUTH UX B Al
VPpO8HE 8 COOMBEMCMBUU C HECTAaHAAPTHBIX CUTYAlHsAX: TOKAa3bIBAET 90-100 Oramamno/
yensamu u 3a0avamu YMEHHE CaMOCTOSTEIbHO NPUHUMATh PELICHHE, EYN
OUCYUNTIUHDL pemarp mpoodiieMy/3agaqy TEOPETUIECKOTO HITH
MIPUKIIATHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METO/I0B, IPUEMOB, TEXHOJIOTUI
IpoaBuHYTHII [Ipumenenue 3HaHUN U | Brarouaem Hudicecmosujull yposeHs.
Bce 6uowr komnemenyuii yMeHuit B Oosnee mmpokux | CTyIeHT MOXKET JoKa3aTh BlaJIcHUE B/
cghopmuposansl Ha KOHTEKCTaX  y4eOHOW ¥ | KOMIIETEHIMSIMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHp xopomio/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaIbHON coOupaTh, CUCTEMAaTHU3UPOBATh, aHATTM3UPOBATh 3auTeHO
coomeemcmeuu ¢ Yeramu u NeSITeTLHOCTH, HEXETH TI0 | ¥ TPaMOTHO HUCIOJIh30BaTh HHPOPMALIUIO U3
3a0ayamu OUCYUNIUHDBL oOpasiy, Oonblueill JoJeil | caMOCTOSTENbHO HAWEHHBIX TEOPETHUECKUX
CaMOCTOSITEIIbHOCTH ¥ | UCTOYHHUKOB U HJUTFOCTPUPOBATH UMH C/
WHUITUATHBBI TEOPETUYECKHE MOJIOKEHNS WK 00OCHOBBIBATh 75-84 Xopomo/
IMPAKTUKY IPUMCHCHMU. 3ayTeHo
IToporosnolii PenponyktuBHas Crynent JIEMOHCTPHUPYET BJIaJIEHUE 65-74 D/Y nosnerBoputenbHO/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIUSIMA B CTaHAAPTHBIX CHUTYalUsX: 3auTeHo
cghopmuposanvl Ha NOPo2o8oM M3JIaraeT B mpejesnax 3a/1ad Kypca TeOpEeTHUECKH
ypoene U MIPAKTUYECKU KOHTPOJIMPYEMBI MaTepuall. 60-64 E/TlocpencTaento
/3auTeHo
Huzxe moporosoro OTcyTCcTBHE PU3HAKOB MIOPOTOBOTO YPOBHS: KOMIIETCHIIMHA HE CPOPMUPOBAHBI. 0-59 HeynosnersopurensHo/
CTyneHT He B COCTOSTHMM MPOJEMOHCTPUPOBATh 00J1ajaHe KOMIETEHIIUSIMU B 3auTeHo
CTaH/IAPTHBIX CUTYaIUSX.




OneHnBaHue pe3ynbTaToB OOyUEHUsI CTYIEHTOB MO JUCHMILIUHE OCYILIECTBISETCS MO perjiaMeHTy
TEKYIIET0 KOHTPOJISI MU IPOMEKYTOUHOM aTTeCTal|H.

Kputepuu oneHMBaHUS KOMIETEHIIMNA HA KaXKJIOM 3Talle U3YYeHUs TUCHUIUIMHBI U KaXI0T0 BUIA
OIICHOYHOTO cpeacTBa U npuBoAaTcs B . 4 ®OC. Toroselii ypoBeHb CHOPMUPOBAHHOCTH KOMITCTCHIIHH
[IPU U3yYEHHUH JUCLUUIUIMHBI onpeaensiercs no Tadauue. [Ipu 3Tom cnenyer moHUMAaTh, YTO FPaHULA MEXKIY

YPOBHAMU JJIs1 KOHKPETHBIX PE3YJIBTATOB OCBOCHUSA O6p330B3T€J'II:HOfI IIporpaMmbl MOXKET CMCIIATLCA.

YpoBeHb c(hOpMHUPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTOoyHas aTTecTALUSA
KOMIIETCHIIUH
BBICOKHI1 BbICOKMH
BBICOKHH nPOOBUHYMbLU 8bICOKUI
BbICOKULL NPOOBUHYMbBLIL
Nnopo2cosblii 8bICOKULL
BbICOKULL NnOpPO20BbILL
HPOJIBUHY THIH NPOABMHYTBINI NPOABHHYTBII
NPOOBUHYMbLLL NnOpO208bllL
nopo2coewlii npPOOBUHYMbBILIL
IIOPOrOBBIN MOPOroBbIN NOPOTrOBbIi
HEDKE TIOPOTOBOTO NOPOrOBbIN HHKe IOPOroBoro
HH2Ke I0POroBOro -

3. MeTtoanyeckue MaTepuaJlbl, ONpeaeIsiole Mpoueaypsl OeHUBAHUS 3HAHUI, YMEHH i, HABLIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaKTEePHU3YIOIIMX dTanbl POPMUPOBAHNUS KOMIIETEHIIUIH

— MHroroBass arrectauusi Mo JUCLUIUIMHE SIBISIETCS HWHTETPAJbHBIM I[10KA3aTeleM KauyecTBa
TEOPETHYECKUX W TPAKTUYECKUX 3HAHUW M HABBIKOB OOYYAIOMIMXCS M0 JTUCHUIUIUHE H
CKJIQ/IBIBAETCSI U3 OIIEHOK, MOJIYYEHHBIX B XOJ€ TEKYIIEeH U TPOMEKYTOUHOU aTTECTAIIUH.

— Tekymas arrectanus B ceMecTpe IpPOBOIUTCS C IEeNbl0 O0ECHeueHHs] CBOEBPEMEHHOMN
oOpaTHOHM CBSI3W, JUIsI KOPPEKIMHU OOy4YeHHUs, AaKTUBH3AIMA CAMOCTOSTEIHLHON paboThI
00y4aroIuxcs.

— IlpomexyTrouHas arTecTalus TNpeaHa3HAYeHAa [JIsi OOBEKTUBHOTO TOIATBEPKICHHUS U
OLICHUBAHUS JOCTUTHYTBIX PE3YIbTATOB 00YyUEHUS MOCIIE 3aBEPIICHUS H3yYSHHS] TUCITUTLTHHBL.

— Tekymias aTTecTanus OCyIIeCTBISETCS ABa U OJUH pa3 B CEMECTP:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B AJMEKTPOHHYIO BEJOMOCThH HE
no3aHee 8 Henmenu ydyeOHoro 1 cemectpa. BkitouaeT B ce0si OLIGHKY MepONpUATHI
TEKYILEro KOHTPOJS ayJIUTOPHOM M CaMOCTOATENbHOH paboThl o0ydwaromerocs mo
pasnenam/TeMaM y4eOHOM JUCIUIUIMHGI ¢ | 110 7 Heemo yueOHOTO ceMecTpa.

o koHTponbHas Touka Ne 2 (KT No 2) — BeIcTaBisieTCs B AJIEKTPOHHYIO BEOMOCTH HE
no3aHee 8 Hemenu ydeOHOro 2 cemectpa. BkirouaeT B ce0si OIEHKY MEpONpUSTHI
TEKYILIEr0 KOHTPOJS ayJIUTOPHOM M CaMOCTOATENbHOM paboThl 00ydYaromerocs mo
pasnenam/TeMaM yuyeOHOW NUCIMIUIMHEI ¢ 1 10 7 Heemo yueOHOTo ceMecTpa.

DTan peiiTHHr0OBO# cucTeMBI / Henens Baja

OueHo4Hoe cpeacTBo My Makcumym
1 cemectp
Texymasi aTTecranus 1-16 36 - 60% ot 60
MaKCMMyMa
KontpoabHast Touka Ne 1 1-8 36 (60% ot 60) 60
IIpomMeskyTOUHAsI aTTECTAIUS - 24 — (60% 40) 40
3aueT - 24 40
Buiers! k 3auery




2 cemecTp
Tekymas arrecrauus 1-16 36 - 60% ot 60
MaKcuMyMa
KontpoabHast Touka Ne 2 1-8 36 (60% ot 30) 60
IIpoMeskyTOUHasI aTTeCTALUS - 24 — (60%0 40) 40
DK3aMeH - 24 40
Buiiersl K 5K3aMeHy

— * - MuHuManbHOE KOJIMYECTBO OAJIOB 3a OILIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaiioB,
HaOpaHHOE 00yYaromUMCs, IPU KOTOPOM OLEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTHBHOM
ciydyae  oOyyaromuiics  JOJDKEH  JIMKBUIUPOBATh  MOSBUBIIYIOCS — aKaJeMHUYECKYIO
3aJ10JDKEHHOCTh 10 TEKYLIEH WM IMPOMEXKYTOUYHOW arrectauud. MHUHUMaIbHOE KOJWYECTBO
0ayIoB 3a TEKYIIYI0 aTTeCTalldio, B T.4. OTJEIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U
MIPOMEKYTOUHYIO aTTecTaiuio coctapisieT 60% OT COOTBETCTBYIOIIUX MaKCUMAIIbHBIX 0aJlIOB.



4. TunoBble KOHTPOJIbHBIE 32JAHUS UJIH HHbIE MATEPUAJIbI, He00X0AMMBbIe /115l OLeHKH 3HAHUIA,
YMeHH i, HABBIKOB

1 | Kakoro Buza yazepa He CyliecTByeT?
1)HeonoBpie*

2)JluoaHblit
3)"a3oBbIi

4)KuakocHoi

2 | Y KaKkoro Tumna pe3oHaTopacamoe IpocToe yCTPOHCTBO 1) pezonarop ®adpu-Ilepo*
2)ycTONYHBBIN KOH(OKaTbHBIN

pe3oHaTop
3)HeycroituuBblii pe3oHaTOp

3 | MuHMMAIBbHOE KOJIMYECTBO SHEPTUH, KOTOPOE MOXKET 1) kBanTOM*
U3JIy4aTh CUCTEMa Ha3bIBaIOT. ... 2) JKOyIIEM

3) BJIEKTPOH-BOJIBTOM
4) 3JIeKTPOHOM

4 | KakuM cBOICTBOM He 00s1ajaeTKpUCTas1? 1)u30TpOIHOCTE*
2)CrmocoOHOCTh K
CaMOOTPaHEHHIO

3) OAHOPOAHOCTD

5 | IIpu nmepexone aroma ¢ HU3IIErO SHEPTETHYECKOTO 1) atomom moryoniaercsahoron*
YpPOBHS Ha BBICIIUH. .. 2) aToMOM HCITycKaeTcsihOTOH
3) aTOMOM HUCITyCKaeTCsI

JIBa KOTEPEHTHBIX POTOHA

4)IPOUCXOUT SIBJICHUE
TEPMODJIEKTPOHHON IMUCCUU

6 | Hauem ocHoBaHa paboTanasepa 1) Ha SIBJICHUH
dbotorddexra
2) Ha SIBJICHUU

WHIYIHUPOBAHHOTOU3ITyICHHUS *
3) Ha poronax




7 | Ilpu mepexoje aroma U3 BBICIIETO SHEPreTUYECKOTO 1) aTomoM norsomaercshoToH
YPOBHSI HA HU3IIHIA... 2) atoMoM HcIycKaeTcsahoToH*
3) aTroMoM HcITyCKaeTcst
JIBa KOT€pEeHTHBIX (poTOHA
8 | Kakyio mpupony nmeer cBet? 1 )amexTpoMarHuTHyIO*
2)MarHUTHYIO
3)3BYKOBYIO
4)371eKTPUUECKYIO
9 | Kakyro npupoay umeet cBet? 1)3J1eKTPOMArHUTHY 0
2)MarHUTHYIO
3)3BYKOBYIO
4)371eKTPUUECKYIO
10 | AxTuBHas cpena nasepa paboTtaet noll)3—-2.*
YETHIPEXYPOBHEBOIM cxeMe Hakauku. [lpu mepexopax | 2) 4 — 3.
MEXIy KaKUMHU YPOBHSIMH Cpelbl OOBIMHO Tpoucxoimt | 3) 4 — 1.
Ja3epHas reHepanus? 4)1— 3.
3
3
2
1
11| AxtuBHas cpena na3epa paboTaet mo|1l)1l1—4.*
YETHIPEXYPOBHEBOM cxeme Hakauku. Mexay kakumu | 2) 4 — 3.
YPOBHSIMH OCYIIECTBIISIFOT HAKauKy? 3)4— 1.
4)1 - 3.
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12 | AktuBHas cpefa jasepa paboTaeT Mo TPEXypoBHEBO# | 1) 2 — 1. *
cxeMe Hakadykd. Ilpu mepexomax MekAy Kakumu | 2) 1 — 3.
YPOBHSIMU ~ CpPEIbl MOXET IPOUCXOJIUThH Ja3epHas | 3) 2 — 3.
reHepanus’? 4)1—-2.

3
2
1

13| TBepaoTenbHBIN J1a3ep, B KAYECTBE aKTUBHOW CpEIbl 1) YAG*
HCIIOJIB3YETCS AIFOMO-UTTPUEBBIN I'PAHAT 2) YLF

3)YVO

14| Kak  o0o3HawaeTcsi  BEpOSATHOCTh  BBIHYXJAEHHOTO | 1) W31*
U3JIy4eHHUs C TPETbEro DJHEPreTHUecKoro ypoBHs Ha | 2) Wis
TIePBBbIii? 3) Wi - Ws

4) Azt
15 | Kak 0003Ha4aeTcs BEpOSTHOCTh CIIOTAHHOTO M3nydeHus | 1) Ax*
CO BTOPOT'O PHEPTETHYECKOTO YPOBHS HA TIEPBHIii? 2) A12
3) A1 - Az
4) W1z

16 | JIByXdIeKTpOAHBIH 3JIEKTPOHHBIN KOMIIOHEHT, | Jnox

oO0JtamaroImi pa3IMYHON AIEKTPUYECKON

MpoOBOAUMOCTBIO B  3aBUCHUMOCTU OT IMOJIAPHOCTU
MMPUITIOKECHHOI'O K HEMY HAIIPAXKCHH.

11



17

Yrto HeoObxoaumo 1715t paboThlIazepa

Pe3onarop, akTuBHasicpea, HaKauka

18

SIBienue, mpu KOTOPOM CBET, MAJAIOIIMNA HAa TPaHUILY
JIBYX Cpel U3 cpeasl ¢ OOJbUIMM TOKa3aTelieM
MPEJIOMJICHUS IO/l YTJIOM, MPEBBIMIAIOIINM MPEIECTbHBIHI
VIO Onp , HE MPEIOMIISETCS, a SHEPrus MaJarollero
CBETa OTPa)KAETCs B IIEPBYIO CPELy.

[TosnHOE BHYyTpEHHEE OTpaKEHUE

19

YcTpoiicTBo, mpeobOpasyroliee HSHEPrul0 HaKaykd B
SHEPTUIO KOT'€pEHTHOT O, MOHOXPOMaTHYECKOTO,
MOJISIPU30BAHHOTO W Y3KOHAINpPABJIEHHOTO  IOTOKA
U3ITy4eHUs

Jlazep

20

Kax HazpIBaeTcsi mporecc mpu KOTOPOM YacTHIa B
BO30Y)KJI€HHOM COCTOSSHUM IIpU  TMEpexoJe B
OCHOBHO€ COCTOSIHUE MOXET U3JIy4aTh KBaHT?

CroHTaHHOE H3JTyUYCHUC

21

l'enepanst  HOBOoro  ¢doToHa TmpuU  TEpexoje
KBaHTOBOM CHUCTEMBI
(atoma, MOJNEKYNBI, Sapa WU T. JA.) MEKAY JABYMS
cocrossHusiIMU (¢ Ooyiee  BBICOKOTO Ha Oojee
HU3KUAN JHEPreTUYECKUI YPOBCHB) noj
BO3JICCTBHEM HHAYIUPYIOMIETO (OTOHA, SHEPTrHUs
KOTOPOTr'0 paBHA Pa3HOCTHU YHEPTUM 3TUX COCTOSTHUI

BrIHyX1IeHHOE H3ITyueHue
(MHIIyIUPOBAHHOE U3TY4YEHHE)

22

SIBieHue B3aMMOMENCTBUS CBETa WIH JIOOOro
JIPYroro 3JIEKTPOMarHuTHOIrO U3JIYYCHUS C
BEIIIECTBOM, npu KOTOpPOM
sHeprusi YOTOHOB MepenaéTcst IACKTPOHAM BEIECTBA

®dorodrddext
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https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD

23

KoJiebaTenbpHas CHUCTEMA, B KOTOpOﬁ BO3MOXHO
HaKOIIJICHHUC SHECpPIrUuun SJICKTPOMAruuTHLIX,
AKYCTHYCCKUX WJIN MEXaHUYCCKUX KoJIeOaHHM

pe3oHaTop

24

mponecc CaMOITPpOM3BOJILHOI'O
HCITYCKaHHA 2JICKTPOMAIrHUTHOI'O

HU3JIYy4YCHUI KBAHTOBBIMH

CHUCTCMaMH (aTOMaMI/I, MOJ'IGKVJ'IaMI/I) IIpH UX IEPEX0OC
u3 B036y)KI[éHHOFO COCTOSIHUS B CTaOMIILHOE.

CrioHTaHHOE  M3JIy4YeHHE
HCITyCKaHUE)

(cioHTaHHOE

25

YCTPOMCTBO, TEHEPHUPYIOIIee KOTEPEHTHOE DJIEKTpOMar-
HUTHOE W3JIyYCHHE 3a CUET BBIHYKJICHHOTO HCIyCKa-
HUg (OTOHOB CHCTEMOI MUKPOYACTHIL

KBaHTOBBII reHeparop

26

OO6nacTe 3HAYEHUH OHHEPrUM, KOTOPHIMH HE MOKET
o0nanarh DBJEKTPOH B HJeaIbHOM (Oe31eeKTHOM)
KpHUCTaJLIe

3anpemeHHa;1 30Ha

27

ATOM, OTTIOTUBLIMNA OJTUH UM HECKOJIBKO KBAaHTOB
Jy4UCTON SHEpruy, Ha3bIBaercs..”?

BO30Y)KICHHBIM

28

SJICKTpOHLI 30HBI IPOBOAUMOCTH WU ABIPKU BaJICHTHOM
30HBI COBMCCTHO HA3BIBAIOT ... 3apiaja

CBOOOIHBIMUA HOCUTEIISIMU/
CBOOOIHBII HOCUTEIIH
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
https://old.bigenc.ru/physics/text/2336737
https://old.bigenc.ru/physics/text/2336737

29| Kaxum KIIJI xapakTepu3yroTcs 1a3epsl ¢ JaMIOBON ~5%*
HaKayKoi?

30 | Ha pucynkax cxemMaTH4ecku U300pakeHbI A
CTallIOHAPHbIE pacpeleICHHs OIS ISl pa3TUUHbIX
TUIIOB KOJICOAHUH HITU TIOTIEPEUHBIX MOJ JIa3€PHOTO
pe30oHaTopa ¢ KPyrbIMH 3epkanaMu. OKpyKHOCTH —
MecTa C OJJMHAKOBBIM 3HAUC€HHEM HaIlpsKEHHOCTH MOJIS.
Ctpenku yKa3bIBalOT B3aUMHOE PaCIOIOKEHUE
HanpasiieHu# kosiebanuii mosd. Ha kakom U3 pucyHKOB
MOKAa3aHO pacHpe/esIeHre OIS s OCHOBHOM
noriepeyHoi moasl TEMoo»

Kpurepun oneHuBanus:

OrmeTKa «oTJHYHO» (B Oayutax ot 38 10 40) craButcs, ecnu:
— H3y‘-IeHHBII>i MaTepI/IaJ'I H3JI0XKEH ITI0JIHO, onpeneneHI/m JTaHBbI BepHO;
— OTBET [MOKa3bIBaeT MOHMMaHUE MaTepHala,

— o0yyJaromnuiics MoXeT 000CHOBAaTh CBOM CY>KACHUS, IPUMEHUTh 3HAHUS HA IPAKTUKE,IPUBECTH
He00X0IMMBbIE TPUMEPBI, HE TOJIBKO MO YUEOHUKY U KOHCIEKTY, HO U

CaMOCTOSITENTbHO COCTABIICHHBIE.
OtmeTka «xopowmo» (B 6amnax ot 34 10 37) craBuUTCS, €CIu:

— U3Y4YEHHBIN MaTepuall U3JI0KEH JOCTaTOYHO TOJIHO;

— MU OTBETE JOIMYCKAIOTCs OMIMOKU, 3aMUHKH, KOTOPBIE 00YUYaIOLINIICS B COCTOSHUUUCIIPABUTD
CaMOCTOSATENIbHO MPU HABOSIIMX BOIIPOCAX;

— 00y4aromIIHiics 3aTPYIHAETCSA C OTBETaMH Ha 1-2 TOTIOJHUTEIBLHBIX BOIIPOCA.
OTMeTKa «ya0BJIeTBOPUTENbHO» (B Oamnax ot 30 1o 33) craBuTtcs, eciu:
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— MaTcpuall U3JI0KCH HCIIOJIHO, C HCTOYHOCTAMU B OIIPCACICHUN MHOHATHUH WA
(hopMyTUPOBKE OTIPEICTICHU;

— MaTcpural u3jiaracrcs HEIoCja€a0BaTCIbHO,

—00y4Jaromuics He MOXKET I0CTaTOYHO TITYOOKO U JI0Ka3aTelIbHO 000CHOBATH CBOUCYKACHUS U
MIPUBECTH CBOU IPUMEPHL;

— Ha 50% 1oMOIHUTENBHBIX BOIPOCOB JaHbI HEBEPHBIC OTBETHI.
OTMeTKa «HEYT0BJIETBOPUTEILHO» (B Oamuiax 1o 30) craBuTcs, eciu:

— IIpH OTBETC 06Hapy)KI/IBaCTCSI IMMOJIHOC HEC3HAHUC U HCIIOHMMAHUC U3ydacMOroMarcpurajia,
— MaTcpurail nu3jaractcia HECyBEPCHHO, 6CCH0p${I[OLIHO;

— J1aHbl HEBEPHBIC OTBETHI O0s1ee yeM Ha 50% 10mOIHUTETEHBIX BOIIPOCOB.
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