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O6/1acTh IPUMEHeHHA

@onHp oreHouHbIXx cpeactB (POC) — sBasieTcss 00s3aTe/IbHBIM TPUIOXKEHHEM K paboueit
nporpaMMe AUCHUITIMHBI «OO011as ¢u3rka (BOJIHBI, ONTUKA W aToMHas (U3UKa)» U 00ecrieurBaet
TIPOBEPKY OCBOEHMsI TJIAHUPYEMbIX pe3y/bTaToB 00ydeHUsi (KOMITETeHLUH W WX WHAUKATOPOB)
MOCpe/ICTBOM MepOTIPUSTUMN TeKylllel 1 IPOMeKyTOUHOM aTTeCcTaliy 10 AUCLUIIUHE.

Henn u 3agaum hoHAQ OLIEHOYHBIX CPEJCTB

Llempto @PoHA OIEHOYHBIX CPEACTB SIBSIETCS yCTAHOBJIEHWE COOTBETCTBHSI YPOBHS
MOATOTOBKH  OOyvaromuxcsi TpeboBaHUsIM (hefiepaibHOTO TOCYZAPCTBEHHOTo 00pa30oBaTelbHOTO
cTaHzapra.

711 mOCTWKeHUsI IOCTaB/IeHHO! 1e/ii POH/IOM OLIEHOYHBIX CPe/ICTB T0 AucuuruiHe «O0ras
(v3MKa (BOJIHBI, ONTUKA U aTOMHAas (PU3KKa)»» PeLlaroTCs C/IeAyoLye 3aaun:

— KOHTPO/Ib W YIIpaBJieHHWe TpoLieccoM TpuoOpeTeHHs] OOy4YarOI[UMUCS 3HaHWUM, YMEHWH U
HaBBIKOB, MTPeAYCMOTPEHHBIX B PaMKaX JaHHOUW AUCLIMIITUHB;

— KOHTPOJIb U OL[eHKa CTereHd O0CBOEHUsI KOMIIEeTEeHI[|H, TIPeyCMOTPEHHBIX B PAMKAX JJaHHOMN
TVCLIVITITVHBI;

— obecrieueHre COOTBETCTBUSI pe3y/IbTAaTOB OOyueHHs 3ajauam Oyzyieit rpodeccrHoHaTbHOM
JlesiTeIbHOCTH Yepe3 COBEpIIeHCTBOBAHME TPAAWI[MOHHBIX U BHeIpeHHEe WHHOBALMOHHBIX METO/OB
o0yueHusi B 0Opa3oBaTe/IbHBIN TPOIIeCC B PaMKax JaHHOM [TUCLIATIIMHEL.



1. [TepeyeHb TIUIAHMPYEMBIX Ppe3y/JbTaTOB O0y4YeHUsl MO0 [JUCLHHIUINHE,

COOTHECEHHBIX C

IVIdHUPYEeMBbIMH pe3y/ibTdTdAMH 0CBOE€HUSL 06pa30BaTeJ’[bH0ﬁ NnporpaMmmabli

1.1. B pe3yabmame oceoerus OII obyuatoujutics 0o/13ceH 061ademsp C/1edyloujumu pesyabmamamu
obyueHusi no ducyunjauHe:

Kopg, HaumeHoBaHue Koau HauMeHOBaHMe HHAUKATOPA JOCTHIKEHUSA
KOMITeTeHIUH! KOMITeTeHIIHH KOMITeTeHIIHH
OIlK-1 Criocobex 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI
HCII0/1b30BaTh eCTeCTBeHHOHAayUHbIX JAUCLIUIIIMH B
0a30BbIe 3HAHUS ripoeccroHabHOM AesITeTbHOCTH, MeTO/bl
eCTeCTBeHHOHAyUHbIX | MaTeMaThueCKOro aHa/ivM3a U MO/ie/IMpOBaHUs,
JUCLIATITAH B TeOpPeTHUUeCKOro U 3KCIiepUMeHTaTbHOTO
rpodecCOHaIbHON HCCceIoBaHUs
AesATe/IbHOCTH, Y-OIIK-1 ¥YMeTb UCTIOMB30BaTh OCHOBHBIE 3aKOHBI
[PUMEHATH METO/bI €CTeCTBeHHOHAyYHbIX JUCLIUIJIMH B
MaTeMaTH4eCkoro nipoeCcCUOHATBLHOM /1eSITeNTbHOCTH, IPUMEHSITh METO/IbI
aHa/n3a u MaTeMaTH4yeCKOro aHa/li3a U MO/IeTMPOBaHMUS,
MO/Ie/TMpOBaHNs, TeopeTUuUeCKOro U SKCIIePUMeHTaIbHOTO UCC/Ie/I0BaHuUS
TEOpETUIECKOTo 1 B-OIIK-1 Bnageth HaBbIKaM{ UCIIOIb30BaHUS
IKCHEPUMEHTANIBHOTO |, cy0pHEIX 3aKOHOB eCTeCTBeHHOHAYUHBIX [TUCLIUTUIVH B
MCCNEAOBAHNS ripodecCcHOHaBLHON [leATe/TbHOCTH, TTPUMEeHeHUsT
MeTOZIOB MaTeMaThueCKOro aHain3a U MO/ie/TMpPOBaHus,
TeOopeTUUeCKOro U 3KCIiepruMeHTaIbHOTO UCC/IeJOBaHUSI
IK-1 Cnocoben co3gaBare | 3-IIK-1 3HaTe HeHTPOHHO-(pU3MUECKHe IpPOLecChl B
TeopeTHUyecKre 1 peaKTopax, poreCChbl THAPOAVHaMHKH u
MaTeMaTHuecKue TeryjioMaccoriepeHoca B aKTUBHBIX  30HAaX  WIH
MO/Ie/IH, BO3/IeMICTBME  MOHU3UPYIOIIEro  U3/ydyeHUs  Ha
ONHKCKHIBAOIIIE MaTepHasibl, UeJioBeKa U 00beKThl OKPY KaloIlel Cpejibl,
HeHATPOHHO-(pU3MUECK | CHCTEMBI y4eTa, KOHTDOJIA A/JePHbIX MaTepHaoB
He TIpoLeCChl B Y-IIK-1  ¥YMmerb  co3faBaTb  TeOpeTUYeCKHWe U
peaKkTopax, NMpoeccel | MaTemMaTUueCckue MoJenu B IpodeCCUOHATbHOM
TUAPOAVUHAMMKHU U obactu
TEI/IoMaccolieperoca | g K- BrnazieTh HaBbIKaMu pPabOThI C COBPEMEHHBIMHU
B aKTHBHBIX 30HAX pacueTHBIMU TTPOrPaMMHBIMM Cpe/ICTBaMH
WU BO3/IENCTBHE
HMOHU3UPYIOLLIer0
W3/TyueHurs Ha
MaTepuaJibl, yesioBeKa
1 00LEKTHI
OKpY>Karolllel cpefbl,
CUCTeMBbI yueTa,
KOHTPOJIS 51/]ePHBIX
MaTepuasioB
YKE-1 Criocobex 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
WCII0/Tb30BaTh 3HAHUSI | €CTeCTBeHHOHAYUHbIX JUCLIUTIIMH, METO/bI
eCTeCTBeHHOHAYUYHbIX | MaTeMaTUueCKOro aHaju3a U MO/ie/TMpPOBaHUs,
JIVCLIUTIIVH, TeopeTUUeCKOro U IKCIIepUMeHTaIbHOTO UCC/Ie/I0BaHus
TPUMEHATH METO/bI Y-YKE-1 yMeTb: UCIIO/b30BaTh MaTeMaThueCcKue
MaTeMaTU4eCKOro MeTO/bl B TEXHUYECKUX TIPUIOKEHUSIX, PACCYMTHIBATh
dHa/ln3a 1 OCHOBHbIE UHCJIOBbIe XapaKTePUCTUKU CTyUalHbIX
MOZe/1MpOBaHNs, BeJIMUMH, pelliaTb OCHOBHbIE 33/jJauld MaTeMaThuue CKOU




TeopeTU4eCcKoro U CTaTUCTUKY; pelllaTh TUIIOBble pacyeTHbIe 3a/laukd
SKCMEPUMEHTANIBHOTO | B-YKE-1 B1ajieTh: MeTOJAaMH MaTeMaTHueCcKoro
UCC/Ie/loBaHVs B
TIOCTaBJ/IeHHBIX
3a/,a4ax

aHa/iM3a ¥ MO/|e/TMPOBaHus; MeTOAaMU pelleHus 3a/au
aHa/iu3a U pacueTa XapaKTepucTHK (r3nueCKUX
CUCTeM, OCHOBHBIMH TTpreMaM# 00paboTKu
9KCIePUMEeHTa/IbHBIX JaHHBIX, METO/laMHi PaboThI C
TIPUK/IaIHBIMU TTPOTPAMMHBIMU MPO/IYKTaMU

1.2. Dmanbi popmuposarus KomnemeHyuti 8 npoyecce oceoenust OIT

KoMITOHeHTbI KOMIeTeHIMH, KaK T[paBuWi10, (OPMUPYIOTCS TIPM M3YyUeHUH HeCKOIbKUX
JUCLIMIUTMH, a TakKkKe B HeMasiol CTeTleHW B TpOLiecce TMpOXOoKAeHUs TpakTuk, HVP u Bo Bpems
camocTosTe/IbHON paboTsl oOyyatorierocsi. Beimonnenue u 3ammra BKP siBasitoTcs BugoM yuebHOM
JlesITeIbHOCTH, KOTOPBIN 3aBepIiaeT mpoliecc GopMUpPOBaHUsT KOMITETEHIA.

OTarel popMUPOBaHUST KOMITETEHI[H B ITPOL{ECCe 0CBOEHUS AUCLUTUIAHBIL:
- HaYa/IbHBIA 3Tall — Ha 3TOM 3Tare (OPMUDPYIOTCS 3HAaHWEBble W WHCTPYMEHTAbHbIE OCHOBBI
KOMIIeTeHLIMH, OCBaWBAIOTCSI OCHOBHBIe Kareropuu, ¢GopMupyroTcsi 0a3oBele ymeHus. CTyneHT
BOCIIPOM3BOAUT TEPMUHBI, ()aKThbI, METO/IbI, TIOHSTHSI, IPUHLIMITBI U TIPAaBWJIA; PellaeT yueOHbIe 3a/jauut
o obpas3iy;
- OCHOBHOM 3Tall — 3HAHWS, YMeHHs, HaBbIKHM, obOecrieurBaroiiye (OpPMUPOBaHHE KOMIIETEHLIUH,
3HAUUTE/JILHO BO3pPacTalOT, HO ellje He [OCTHral0T WTOTOBLIX 3HaueHWi. Ha 3TOM 3Tame cCTyzgeHT
OCBauBaeT aHa/JIMTUYEeCKUe [eMCTBUS C TPeAMETHBIMUA 3HAHUSMU TI0 [JUCLUIUIMHE, CrocobeH
CaMOCTOSATE/ILHO pellaTh yueOHbIe 3a/lau, BHOCS KODPEKTHBBI B aJITOPUTM JeHCTBUM, OCYLeCTBIISS
KOPPEKIHIO B X0/ie paboThl, IEPEHOCUT 3HaHUS ¥ YMEHHs Ha HOBbIE YCJIOBUS;
- 3aBepIIAOIUM 3Tall — Ha 3TOM 3Tare CTYAEHT J0CTUTraeT UTOTOBBIX IOKa3aTesiel 1o 3asiB/IeHHOU
KOMIIETeHLIMH, TO eCTh OCBaUBaeT BeCh HeOOXOAMMBIN 00beM 3HAHUMH, OBJ/ajieBaeT BCEMH YMEHUSIMU U
HaBbIKaMU B cdepe 3asiBjieHHOW komnereHIMH. OH criocobeH MCIOMb30BaTh 3T 3HAHWS, YMEHWUs,
HaBBIKY [PU PEIIIEHUH 3a/iau TIOBBIIIIEHHOHN C/IO)KHOCTH Y B HECTAHAPTHBIX YCIOBUSIX.

OTtanbl  (OPMUPOBAaHUSI KOMIIETEHIIMH B XOJe OCBOEHHWS [JUCLUIUIMHBI OTPa)KaloTCs B
TeMaTnuyeckoM riane (cm. PITM).

1.3. CBsa3b Mexy ¢opMuUpyeMbIMH KOMIIeTeHIMAMH U (opMaMu KOHTPOJIS X 0CBOEHUSI

No KonTponupyemsbie NupukaTop foCTHIKeHU HaumMeHoBaHHe OL{eHOYHOI0
n/n pa3sjesbl (TeMbI) KOMIEeTeHI[HH CpeACTBa TeKyIlel U
JUACHUILIMHBI MPOMEeKYTOUHOM aTTeCcTal[ui
Texymas arrecranus, 4 cemec
1. Kosie0anusu 3-OIlK-1, Y-OIIK-1, B-OIIK-1 Konnoksuym
BOJIHBI 3-HK-1, Y-HK-I, B-HK-l;
Y-YKE-1; 3-YKE-1; B-YKE-1

2. OnrTuka 3-0I1K-1, ¥-OIIK-1, B-OIIK-1 KoHTponbHas paboTa

3-IIK-1, Y-IIK-1, B-TIK-1;
Y-¥YKE-1; 3-YKE-1; B-YKE-1

3. ATtomHasn ¢pu3uKa 3-0OI1K-1, Y-OIIK-1, B-OIIK-1
3-I1K-1, Y-IIK-1, B-TTIK-1;
Y-YKE-1; 3-YKE-1; B-YKE-1

ITpomMexxyTouHas arTecranus, 4 cemMecTp

OK3aMeH 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 OK3aMeHaLMOHHBIN OuIeT
3-TIK-1, ¥Y-IIK-1, B-TIK-1;
Y-YKE-1; 3-YKE-1; B-YKE-1




2. OnucaHMe NoKa3aresieil  KpUTepHeB OlleHUBAaHUS KOMIIeTeHIMH Ha Pa3/INYHbIX 3Tanax ux ¢opMupoBaHus, ONUCaHUe IIKaJ/ OLleHUBaHUA
KoHeunbiMy pe3ynbraTaMy OCBOEHMSI MPOrpPaMMbl JUCLMIUIMHBI SIBSIOTCSI C(DOPMUPOBAHHbIE KOTHUTHBHBIE [1€CKPUIITOPBI «3HATh», «yMETb»,

«BJ1aJleTb», paClMCaHHble MO OT[e/bHbIM KOMIIETEeHLUsIM, KOTOpble NpuBeZieHbl B 1.1.1. ®opMupoBaHue 3TUX JeCKPUIITOPOB MPOMCXOAUT B Mpoliecce

W3y4yeHUs JUCLUTUTMHBI 110 3TariaM B paMKax pa3/IMuHOro BU/a yueOHBIX 3aHSITUN U CaMOCTOSITe/IbHON paboThI.
Br1ziensitoTcst TpY YpOBHS C(hOPMUPOBAHHOCTU KOMIIETEHLMI Ha K&)K/I0M 3Tarie: oOpOroBbli, MPOJBUHYThIA U BEICOKH.

YpoBHH CopepxaTenbHOe OcHOBHbBIE IPU3HAKHU BbIfIe/IeHUS YPOBHSA BPC, ECTS/TIaTudanibHas
OnHCaHue YPOBHS % IIKaJia /I OLeHKHU
O0CBOEHHUsA | JK3aMeHa/3aueTa
Bobicokuii TBopueckast esiTe/IbHOCTD Bxkrouaem Hudcecmosiwjull ypoeeHb.
Bce sudbl KomnemeHyuti CTyzeHT JeMOHCTpUpPYeT cBOOoHOe 00/1ajaHe
chopMUpOBaHbI HA BbICOKOM KOMITETEHI[USIMH, CTIOCOOeH MPUMEHHUTh UX B A/
YpO8He 8 coomgemcmeauu ¢ HeCTaHJAPTHBIX CUTyalUsIX: [IOKa3bIBaeT 90-100 OTanuno/
yensmu u 3a0auamul yMeHHe CaMOCTOSITe/IbHO TIPUHUMATh pellieHue, 34UTeHO
OuCYunIuHbl pelath ipobieMy/3aziauy TeOpeTUUYeCKOTO UK
TPUK/IaJHOTO XapakKTepa Ha OCHOBE U3yUeHHBIX
METOZIOB, IPUEMOB, TEXHOJIOTHH
IIpoaBUHYTHIN [lpumeHeHWe 3HaHWUW U | Bk/arouaem Hudcecmoswjull ypoeeHb.
Bce 8udbl KomnemeHyuti yMmeHu# B Gosee mmpokux | CTyZeHT MOXKeT [j0Ka3aThb BiiajieHne B/
chopMupo8aHbl Ha KOHTEKCTax yueOHOH U | KOMITeTEHLUSMU: IEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb XOpoIIo/
Nnpoo8UHYMOM ypO8He 8 ripoeccrioHabHON coburpark, CHCTeMaTU3UPOBaTh, AaHATU3UPOBATh 3auTeHo
coomeemcmauu ¢ yeasimu u JlesiTeNIbHOCTH, HeXKeJd TI0 | Y TPaMOTHO UCI0/Ib30BaTh UH(POPMALIUIO U3
3a0auamu OuCYun/aUHbl obpasiy, Oosbliield fo/iel | CaMOCTOSITeNTbHO HalZIeHHBIX TeOPeTHUe CKUX
CaMOCTOSITE/TbBHOCTH Y | WCTOUHHKOB Y WJUIFOCTPUPOBATh UMU C/
HHULMaTUBBI TeopeThyeCKHe TIOJIOKeHUs UM 000CHOBBIBATh 75-84 Xoporo/
MPaKTUKY TIPUMEeHEeHHUsI. 3auTeHo
IToporossbIit PenponykTrBHas CryneHt JIeMOHCTpUpYeT BJIaJileHue 65-74 D/Y nosnerBoputenbHO/
Bce suobl komnemeHyuti JlessTe/IbHOCTh KOMIIETEeHL[USIMA B CTaHJapTHbIX CUTyaL[UsIX: 3auTeHo
chopmMupo8aHbl Ha NOPO208OM v3/1araeT B Ipejieax 3a/iay Kypca TeopeThueCcKy
bopip YpO8He i u HpaKTI/IqeCIP()I/I'Ei(OHTpOJ'I'?/IpyelZIEII‘/JI M&TEpI/IaJ'I. 60-64 E/MocpepcTsento
/3auTeHo
Hwxe noporosoro OTcyTCTBHE PH3HAKOB MIOPOrOBOT0 YPOBHS: KOMITETEHIIMU He CPOPMUPOBAHBI. 0-59 HeyposnersopurensHo/
3aureHO

CTy,E[EHT He B COCTOAHUWH TMPOAEMOHCTPHUPOBATH o6na,anI/Ie KOMIIeTEeHLIMSMU B

CTaHAdPTHBIX CUTYallUAX.




OuleHrBaHUe pe3y/bTaToB O0yueHUsl CTYZEHTOB I10 AWCLUIUIMHE OCYIIEeCTB/ISeTCS 10 PeraaMeHTy
TEeKYyILlero KOHTPOJISI ¥ TPOMeXXYTOYHOM aTTeCTaLUu.

Kputepuu orjeHMBaHUsI KOMIIETEHLMI Ha Ka)KJ,OM 3Tare U3yuyeHust JUCLUIIIMHBI /11 KaXXA0ro BU/a
OLIEHOUHOTO CpeficTBa U NpUBOJATCA B 1. 4 @OC. VToroBeld ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHLIMU
NpY M3y4YeHUM [JUCLIMIUIMHBI orpefiensieTcss o Tabmure. [Ipyu 3TOM criefyeT MOHMMaTh, UTO TPaHULIA
MeXXy YPOBHSIMH [Ijii KOHKDETHBIX pe3y/IbTaTOB OCBOeHHs 00pa30BaTe/ibHON MpOTrpaMMbl MOXKET
CMeLaThbCsl.

YpoBeHb c(hopMHPOBAaHHOCTH Tekylyii KOHTPOJIb IIpomexyTouHas aTTecTaus
KOMIIeTeHIIUH
BBICOKHI BBICOKHM
BBICOKMI npoosuUHymblli 8bICOKUL
8bICOKULI NpoO8UHymblil
nopo20ebilil 8bICOKULI
8bICOKULI nopo2oebilil
TMIPO/IBUHY ThII NMPOABUHYTHIN NMPOABUHYTHIN
npoosUHymblli nopo2oeblli
nopo208bll NpooBUHymblil
TIOPOT OBbIM MOPOroBbIN MOPOroBbIM
NOPOroBbIM HIDKe II0POroBoro
HIDKE TIOPOrOBOTO
HIDKe TIOPOroBoro -

3. MeTtopuyecKne MaTepHasbl, ONpeje/lAl0lHe MNPOLEAYPbl OLleHMBAHMA 3HAHWUM, YMEHMH,
HaBBIKOB U (W/IH) ONbITA /ieATe/IbHOCTH, XapaKTepPU3YIIHX 3Tanbl ()OPMHUPOBaHNsA KOMIIeTeHI{UI

WTtorosas dTTeCTalysd Mo AWCLHUIJIMHE SAB/IA€TCA MHTErDaJIbHBIM IMOKA3dTe/IeM KadyeCTBa TeOPETUUECKUX U
MPpaKTU4YeCKHUX 3HAaHWHI W HaBBIKOB O6yanOH_[I/IXCH o JUCHUIVIMHE W CK/IaJbIBa€TCAd K3 OLeHOK,
MOJIy4eHHBIX B X04e TEKYLHEﬁ u HPOME)KYTOQHOﬁ dTTeCTaluu.

Tekyljasi aTTecTalisi B CeMeCTpe IMPOBOJUTCS C Lie/ibi0 obecrieueHusi CBOeBpeMeHHOUM 00paTHOM CBsi3H,
JUIsI KOPPEKLIUU 00yueHHs], aKTUBU3aI[MA CaMOCTOSATEIbHOW PabOThI 00yUarOIUXCs.

[TpomMe)xxyTouHasi arTecTal[dsl TIpe[Ha3HaueHa [/ OOBEKTMBHOTO TIOATBEP)KAEHUS U OLleHUBAHUS
JOCTUTHYTBIX Pe3y/IbTaTOB 00yUYeHUsI TIOC/Ie 3aBepIeHHs U3yUeHUs] TUCLIATITMHEIL.

Teky11as aTTecTalys OCyILeCTB/ISeTCS [Ba pa3a B CeMeCTp:

e koHTposibHast Touka Ne 1 (KT Ne 1) — BeiCTaB/isieTCsl B 37IEKTPOHHYIO BeZJOMOCTb He T03AHee 8 Hezlenmu
yuebHOro cemectpa. BkitouaeT B ceOsi OLIEHKY MepOIIPUSTHN TeKYIero KOHTPOJsS ayAUTOPHOW U
caMmocTosATe/IbHON paboTel oOydaromierocst mo pasfesam/reMaM y4yeOHOM gucuuruiuHbl ¢ 1 mo 8
HeJiesTio yueOHOTro cemecTpa.

e koHTposibHasi Touka Ne 2 (KT Ne 2) — BbICTaB/isieTcsi B 37€eKTPOHHYIO BeJOMOCTb He To3jHee 16
Hezlleli yueOHOTO cemecTpa. BxitouaeTr B cebsi OLEHKY MEpPOTPUSTHNA TeKYIero KOHTPOJIS
ayJUTOPHON U CaMOCTOsITe/IbHOM paboThl 00yuarolerocs 1o paszjesiam/TeMaM yueOHOW JUCLUITTUHbI
¢ 9 o 16 Hezemto yueGHOTO cemecTpa.

Pe3ynbrarel TeKyllleli U TIPOMEXKYTOUHON aTTecTal[uM TOJBOJSATCS MO IlKajse Oa/ibHO-peHTUHTOBOM
CUCTEMBI.

JTan peMTHHI0BOM CUCTeMBI / Hepensn bann
OuneHouHoe Cpe/iCTBO MUHIMyM™ Makcumym
Tekyujas arrecranus 1-16 36 60
KoHnTpo/sbHasa Touka Ne 1 7-8 18 30
Kosnnoksuym 7 18 30
KonTposibHas Touka Ne 2 15-16 18 30
KoHmposnbHas paboma 16 18 30




ITpome)xyTouHas aTTecTanus - 24 40

JK3aMeH -

DK3aMeHayUOHHbIll bulem - 24 40

HNUTOI'O no gucuun/ivine 60 100

* MuHMManbHOe KOMWYeCTBO Oa/IOB 3a OLIEHOYHOE CPEeICTBO — 3TO KOJIMYecTBO 0asioB, HabpaHHOE
00yyJaroIumMcsi, TP KOTOPOM OLIeHOUHOE CPe/ICTBO 3aCUMTHIBAETCsI, B IPOTUBHOM CiTyuae 0OyJaroIjuiicst
JO/DKEeH — JIMKBUVMPOBaTh TOSIBUBIIYIOCS — aKaJeMHUUEeCKyH 3a[0/DKEHHOCTb TI0 TeKyIled wui
TIPOMEKYTOUHOW aTTecTald. MuUHMMa/ibHOe KOIMYeCTBO 0asyioB 3a TeKyIlyl0 aTTecTaliio, B T.U.
OT[ieJIbHOE OLIEHOUHOE CPeJCTBO B ee COCTaBe, W INPOMEXYTOUHYIO aTTecTaluio coctasriseT 60% ot
COOTBETCTBYIOIIMX MAKCUMaJIbHBIX OasiioB.

CTygeHT CUMTaeTCsl aTTeCTOBAHHBIM T10 pa3fieny, 3aueTy WM 3K3aMeHy, eC/ii OH Habpan He MeHee 60% oT
MaKCHUMaJTbHOTO 0aJiia, TIpelyCMOTPEHHOT0 pabouei porpaMMo.

CTymeHT MOXeT OBbITb arTecToBaH IO [JUCLMIUIMHE, eC/M OH aTTeCTOBaH M0 KaXJOMYy pasfieny,
3aueTy/7K3aMeHy U ero CyMMapHbIii 6ast coctaBsieT He MeHee 60.

OnpedesneHue 6GoHycoe u wmpagos

BoHychl: nooipuTenbHble 6a/uibl CTYZIeHT MOXKeT IMOIy4YWTh K CBOEMY PEMTHHTY B KOHLle ceMecTpa 3a
TIPUCYTCTBHE Ha JIEKIUSX, TPAKTHUECKUX 1 1a00PAaTOPHBIX 3aHATHSX U aKTUBHYIO U PETY/ISPHYI0 paboTy
Ha 3aHATHUSAX.

Bonyc (mpemuanbHble 0asibl) He MOXKeT TIpeBbILATh 5 0anioB, BMecTe C 0Oa/ulaMu 3a TEKYIIYIO
arrectaluio — He 6onee 60 6asioB 3a cemecTp.

4. TunoBble KOHTPOJIbHBbIE 3a/laHUs W/IM UHbIe MaTepHasibl, HE00X0/UMbIe /ISl OLeHKH
3HAaHMU, yMeHHUH, HABbIKOB



MMWHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUSA POCCUMCKON ®EAEPAILINA
QEJEPAJIBHOE I'OCYJAPCTBEHH OE ABTOHOMHOE OBPA30BATEJBHOE YUPEXJEHUE BBICIIEI O OBP A30BAHUSA

«HauuvoHanbHBIN HCCnenoOBaTeNbCKUN AsfiepHBIN YyHUBepCcUuTeT « MUD U »

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —
¢dunmman dhenepasbHOrO roCy1apCTBEHHOI0 aBTOHOMHOTO 06pa30BaTe/IbHOT0 YUPEXK/IeHHsT BBICILIEro 00pa3oBaHust
«HarmoHanbHbIN MccaeoBaTenbCKUi sjepHblil yHUBepcuteT « MUDU»

(MATD HUSTY MUDN)

OT/IEJIEHUE JIASEPHBIX U INTASMEHHBIX TEXHOJIOT' I

Hamnpasnenue 22.03.01 MaTepuasioBefeHe U TEXHO/IOTUHU MaTepUaioB

Obpa3oBaTenbHass MaTtepuasbl GOTOHUKH
rporpaMma

OucuunuivHa O611asg dusmka (BOJIHBIL, ONITHKA U aTOMHAas (hU3UKA)

BOIIPOCBHI K OK3AMEHY

«KonebaHus u 60/1Hb1»

1. Marble KosiebaHHsI CUCTEMBI OKOJIO TIOJIOXKEHUSI PABHOBECHSI.

2.  YpaBHeHWMe [IJIOCKOU BOJIHBI, PACHIPOCTPAHSOLLENCS B IPOM3BO/IbHOM HarlpaB/IeHUH.
3.  YpaBHenue KnanelipoHa-MeHeneeBa.

4.  TenmoeMKOCTb TBepbIX TeJl.

5.  CrnokeHre B3aUMHO TiepIIeHAUKY/ISIPHBIX KosiebaHuii. @urypsl JIuccaxy.

6.  BHyTpeHH:Ad 3Heprus ujeaabHOro rasa.

7. @daz0BbIe nepexobl epBoro ¥ BTOPOro poja.

8.  YpaBHeHMe IJIOCKOU BOJHBI, PACTIPOCTPAHSOLLENCS B IPOM3BO/IbHOM HarlpaB/IeHUH.
9.  YpaBHeHMe COOCTBEHHBIX 3aTyXalOIIUX rapMOHWYeCKUX KoJie0aHUH.

10. Pabota ra3sa rnpu pacivpeHuH.

11. YpaBHeHue Ban-gep-Baasbca.

12. CnoxeHre B3aMMHO TIepIeHJUKY/ISIPHBIX KoreOaHuid. Purypsbl JInccaxy.

13. Ckopocts uactuy] cpesibl. OTHOCUTeNbHAs AedopManus. ['paduueckoe npefcraBieHye BOJTHOBOTO
rporjecca.

14. TennoemkocTb. Ternao0eMKOCTb MPY TIOCTOSTHHOM /IaB/IeHUH U 00beMe.

15. TloBepxHOCTHOe HaTsKeHMe. [laBreHue Mo U30rHYTOM MTOBEPXHOCTBIO KUJKOCTH.

16. YpaBHeHMe COOCTBEHHBIX 3aTyXalOIIUX TAPMOHUYECKUX KOJie0aHMIA.

17. BomnHoBOe ypaBHeHUe.

18. ApauabatuuecKuii poriecc.

19. YpaBHeHnue KnanerpoHna-Knaysuyca.

20. YpaBHeHue BbIHY)XX/leHHbIX KosiebaHuii. Ero perienue.

21. Pabora, coBepiiaeMasi ra30M MPH pa3/IMUHBIX MPOLIECCaX.

22. KpuTnueckue BeJIMUUHBI, KDUTHUECKHE COCTOSIHUS.

23. OrmpefieneHue aMIUIMTY/bl M HauaabHOU (ha3bl M3 HAaYaIbHbIX YC/IOBUI.

24. YpaBHeHue IUIOCKOM Oeryiijeil BO/HBI, pacIipOCTpaHsIOLIeNCsl BAO/Ib OCH X. XapaKTepUCTUKU
BOJIHOBOTO TIpoLiecca.

25. CpezaHee uncIIo CTOJKHOBEHUM 1 Cpe/iHSs I/TMHA CBOOOAHOTO TIpobera MoseKyI.

26. DOHTpomnMsa UjeanbHOro rasa.

27. YpaBHeHHUe CTOsTuel BO/IHbI. KOOpMHATHI y3/10B U ITyYHOCTEM.

28. OrpeienieHne aMIUIMTY/bl M HauabHOM (ha3bl M3 HaYa/IbHbIX YC/IOBUM.

29. fIBnenus nepeHoca. ['a3oknHeTHYecKast Teopusi JUpdy3un.



30. Ilukn Kapno u ero KIIJI a5 uzeanbHOro rasa.

31. IIpu3sHaKu rapMOHHUYECKOI0 OCLW/IIATOPA.

32. CobcTBeHHbIe KOneOaHusi CTPYHBI.

33. SfBnenus nepeHoca. ['a30KrHeTHYeCKast TeOpUsl TeIVIONPOBOJHOCTH.

34. BTopoe Hayasi0 TepMOJAUHAMUKH.

35. BenuuuHbl, XapakTepu3ylolljye IlepeHOC SHeprUU B BOJIHe.

36. CnoxeHne KonebaHUM C TTIOMOILI[BIO0 BEKTOPHOU JiarpaMMBl.

37. SBnenus nepeHoca. ['a30KMHeTUYeCKasi TEOPUS BS3KOCTH.

38. KosnebaresbHbie mpoliecchl. VX KnaccuduKarys.

39. [InOTHOCTH SHEPrUM IJI0CKOU yNPYTOi BOJIHBIL.

40. Pabora, coBepitaemMast ra30M ITPU Pa3/IMUHBIX TPOLieccax.

41. Craructuyeckoe TOJIKOBaHHe BTOPOI'o Havyasia TePMOUHAMUKU.

42. KonebarenbHbIe nporecchl. Mx Kmaccuduykarys.

43. BosHOBOe ypaBHeHUe.

44, 'TpeTbe Hauasi0 TEPMOIVUHAMUKHU.

45. buenus. VIX aMImTyza v epyos.

46. YpaBHeHMe CTOsueM BOIHBI. KOOpAMHATEI y3/10B M ITyYHOCTEH.

47. 3akoH [lanbToOHa.

48. CpasHeHue u3orepMm BaH-ziep-Baanbca U 3KCIiepuMeHTa/IbHbIX U30TePM.

49. KosnebarenbHble rpoiiecchl. Ix Knaccudukariys.

50. 3akoH paBHOMEPHOTO PACIpe/ie/IeHHsI SHEPTUH TI0 CTeIeHsIM CBOOO/IbI MOJIEKY/T.

51. Ontponwms uzeanpbHoro rasa. HepaBencrso Knaysuyca.

52. OrmpejeneHre aMIIUTY/bl U Haya/lbHOMW (ha3bl M3 HauasibHbIX YCIOBUM.

53. OddekT Jonmepa.

54. TemmoeMKOCTb NPY MOCTOSIHHOM [IaBJIeHUH U 00BbeMe.

55. TemnoBelie ABUTaTe M U XOI0AU/IbHbBIE MALLIUHBI.

56. Pacnpenenenue Makcsesia.

57. [aBneHue noj U30THYTOW MOBEPXHOCTHIO XKUJKOCTH.

58. PemeHve ypaBHeHHs] COOCTBEHHBIX 3aTyXarOIMX rapMOHHUECKUX KosjieOaHui. AmeproguuecKuii
PEXXUM.

59. VYpaBHeHHe TJIOCKOW Oeryimed BOJHBI, PaCIpPOCTPAHSIIOIIENCS BAOMb OCH X. XapaKTepUCTUKH
BOJIHOBOT'O TTIpoLiecca.

60. Kpucramimueckue pelieTku.

61. YpaBHeHUe cTOsTUel Bo/HbI. KOOpAWHATHI Y3/10B U ITyUYHOCTEM.

62. MaremarrueCcKuii MassTHUK.

63. CmaumBanue. KanunisipHble siBreHUSI.

64. ®uU3nMUyeCKUN MasITHUK.

65. YpaBHeHUe IJIOCKOW BOJIHBI, PACIIPOCTPaHSIOLEICS B TPOM3BOILHOM HarlpaB/IeHUH.
66. 3akoH bosbiMaHa [/151 pacripefiesieHus1 YaCTHL BO BHEIIHEM TTOTeHL[Ma/IbHOM I10J1€.
67. Ilpu3HaKy rapMOHUUYECKOTO OCLIWIISATOPA.

68. IlonuTponuyueckue mpoLeccshl.

69. CrokeHue KoyleOaHHWH C ITOMOII[LI0 BEKTOPHOM JTHarpaMMBbl.

70. PacripeseneHue 3Hepruu B Oeryimei u cTosiueld BOTHAX.

71. $IBneHus Ha rpaHuUlLle XUIKOCTH U TBEPAOTO Tera.

72. T'apMoHMuecKue KosiebaHusl. AMITIUTY/IA, UaCToTa, (a3a, HauaibHasi Ga3a. CBsI3b MeXIy TIepHUOIOM
Y 4aCTOTOM.

73. PelleHre ypaBHeHHUs] COOCTBEHHBIX 3aTyXarOIUX rapMOHHUECKUX KosjeOaHui. ArmeprouuecKuii
PEXXUM.

74. OO6partrMble 1 HeoOpaTHMBbIe TIPOLECCHI.

75. ®da30Bble Tiepexo/ibl MePBOr0 U BTOPOTO pPoja.

76. TapmoHMueckue KosebaHWsl. AMIUIMTY/A, YacToTa, (ha3a, HadambHas a3a. CBsi3b MEX/Y IepHUOAOM
Y 4aCTOTOM.

77. DHeprus rapMOHUYeCKOro OCLIW/IIATOPA.

78. 3akoH bosblMaHa /1 pacrnipesiesieHUs1 YaCTUL] BO BHELLIHEM MOTEeHLIMaTIBHOM T0JI€.



79.  KII nukna KapHo.
80. Tapmonuueckuii ocuuasiTop. KBasuynpyras cunia.
81. YpaBHeHuHe BbIHYX/IeHHBIX Kojiebanmii. Ero perienue.
82. MaremarrueCckuii MasiTHUK.
83. OcHOBHOe ypaBHeHHe MOJIEKY/ISIPHO-KWMHeTHYe CKOM TeOPUY U/leaIbHOTO Tra3a /1Jisl [JaB/IeHusl.
84. Bropoe Haua/0 TePMOSUHAMUKHU.
«Onmuka»
1.  CaeroBasi BonHa. IHTeHCUBHOCTH CBeTa
2.  IlpoctpaHcTBeHHasi U BpeMeHHast KOrepeHTHOCTh
3.  VHrepdepeHLys NONSIPU30BaHHBIX Jyuel. [InactTuHku B /4. /2 U
4.  S$IBnenuie untepdepeHiuu. HTepdepeHLYs ABYX LIUIUNHAPHUUYECKUX BOJIH
5.  KorepentHocts. Criocobbl HabmoeHrs HTepdepeHLun cBeTa. bumnprsma dpenesns
6.  Ilonspusanus cBeta. 3akoH Masoca. 3akoH bprocrepa.
7.  VHrepdepeHLus cBeTa MPU OTPa’KeHUU OT TOHKOM I71aCTUHKU. [10/10ChI paBHOTO HaK/I0HA
8.  VHrepdepeHius cBeTa Ipu OTpaXkeHWH CBeTa TOHKOM MJIaCTUHKU. [10/10ChI paBHOM TOJIIIUHEIL.
9.  BuMsiHMe HEMOHOXPOMAaTHYHOCTH CBETA Ha XapaKTep UHTep(epeHLIMOHHOW KapTHHBI.
10. sBnenue gudpakuuu. [Tpunuun [tolireHca — @peHens
11. Oudpaxuus PpayHrodepa Ha OFHOM 1ienu
12. OudpakimoHHas pellieTKa
13.  udpakipioHHas pelieTka Kak CrieKTpasibHbIN npubop. Jucrepcus AudpakiOHHON peleTKy.
14. sIBnenue pBoiHOro Jsyuenpesnomnenus. I[loctpoenue T['tolireHca pAns ayuedt (o) u  (e) B
TI0JIO)KUTE/IbHOM KpUCTaJslie
15. [udpakuys PpeHensi Ha KPYIJIoM OTBePCTUU. 30HbI PpeHerns
16. CaeT ecTeCTBeHHbIM U CBET MO/SIPU30BaHHbIN. 3akoH Marttoca. 3akoH Bprocrepa
17.  3akoH Mastroca.
18. 3onbl ®penens. ['paduueckuii MeTOA CIOXKEHUsT aMIUTATY/,
19. IlTornoiieHue usnydyeHus BellleCTBOM. 3aKoH byrepa
20. 3aBUCMMOCTh KO3(uULIMeHTa MOIVIOLeH s OT JAJTUHbI BOTHBI [J1s1 XKUJKOCTeH, TBep/bIX TeJl , Fa30B
U Bel[eCTB B Mapoo0Opa3HOM COCTOSTHUA
21. ®dasoBas U rpyriosas CKOpOCTH CBeTa. 3aKOH Pases.
22.  [udpakuys Ha KpyryioM skpane. [IatHo [Tyaccona.
23. Konbua HeroToHa

«AmomHas (pusuka»

OO UTA WN -
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. DKCriepuMeHTa/IbHble OCHOBbBI U pa3BUTHeE U/lel aTOMHOM (PU3UKH.

. [lopsiiK1i Be/TMUMH /1/151 aTOMHBIX TIPOLIECCOB.

. KBanTtoBsle cBoiicTBa cBeTa. PoTOIPPEKT.

. KBaHToBbIe cBoiicTBa cBeTa. KopmyckynsipHasi UHTepripeTaLysi UHTep(epeHLIUH.
. KBaHToBBIe cBoMCTBa cBeTa. VIMIly/ibc poTOHA.

. KBaHToBbIe cBoiicTBa cBeta. OnbiThl KomMnToHa.

. KBaHToBsIe cBoiicTBa cBeTa. Teopusi adekra KomriroHa.

. KBanToBnbIe cBoticTBa cBeta. OrbiThl boTe u 'eiirepa, KomntoHa u CaiiMoHa.

. PenTtreHoBckoe usnyuenue. Judpakiiyis peHTTeHOBCKUX Jiyueid B KpHUCTa/I/Iax.

. MeToapl HabmofeHre AUdpaky peHTreHOBCKUX Tydeit (JIays, [Tebas-I1lepepa).

11. KopniyckynspHo-Bo/IHOBOM AyanusMm. ['mmoresa fie bporinsg. Bonne! fe bpoitns.
12. KoprycKy/isipHO-BOJTHOBOM Ayanu3Mm. JleGpoiisieBcKast IJTHHa BOJIHBI 3/IEKTPOHA.

13
14
15
16
17
18
19
20
21

. KopniyckynsipHo-BomHOBOM fyanusM. OnbiTel ToMcoHa 1 TapTakoBCKOrO.

. KopniyckynsipHo-BosiHOBO# fyanu3m. OnbiThl []3BUICOHa U [I)Kepmepa.

. KopniyckynsipHo-Bo/1HOBOWM iyanu3M. OnbiThl Brubepmana, @abprikanTta u CyIlKUHa.
. [JMCKpeTHOCTb aTOMHBIX COCTOsIHUM. CTIeKTp aToMa BoZopo/ia.

. IMCKpeTHOCTb aTOMHBIX COCTOSIHMM. OnbIThl dpaHka u ['epuia.

. SinepHast Mmoziesib aToMa. @opmyna Pesepdopaa.

. OneIThI Pe3epdopaa.

. Pacnipefienenue 3apsizia B atoMe U onpefiesieHre 3apsza sjpa.

. IToctynatel bopa. YcnoBYs KBaHTOBaHUS.



22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

KBaHTOBaHMe KPyTrOBBIX OPOUT 3/IeKTPOHA B aTOME.
Cepus [IukepyHra v CrieKTp MOHOB Te/usl.

Teopust bopa-3ommepdenba.

[TpyHLMIT COOTBETCTBUSI.

Hepnocrarku Teopum bopa.

@dnyKTyaly UHTEHCHBHOCTY CBETOBOTO TIOTOKA
[MTonsipu3aiiusi hoToHa

AddexT Pam3ayspa - TayHceHa.

N3nyuenue yepHoro tena. @opmyna M. [1nanka
KoaddunmenTts! SliHILTeiHA. YC/I0BUSI pAaBHOBECHS U3/TyYeHUsl.
ATtomHBIe crieKTpbl. KOMOHMHAI[MOHHBIHN TTPUHIIII.
CrniekTpasnbHble CepuM aToMa BOJ0pO/a.

[TocTynaTbl KBAHTOBOM MeXaHUKH.

YpasHeHue llpeauHrepa.

[TpuHLIUI CyTIepHO3ULIMKA COCTOSIHUM.

[TnoTHOCTH 3apsifia ¥ NMJIOTHOCTH TOKA.

CBoticTBa onepaTopoB (hr3rueCKUX BeJIAYHH.
CooTHo1ieHue HeoripeZiesieHHOCTH [NefizeHOepra.
YacTuiia B 0IHOMEPHOU MOTEHLMATbHOU sSIMe.
[TpoxoxkjeHre YacTHL] uepe3 MOoTeHL[Ma/IbHbIN bapbep.

42. OpHoMepHas siMa KOHEYHOU T/TyOHHBI.

43.
44.
45.
46.
47.
48.
49.

JIMHelHbIN rapMOHMYEeCKUM OCLIUUISATOP.

Teopus usnyueHus.

VIHTeHCUBHOCTD U3Ty4YeHust

I[TpaBusia oTbopa /A7 OCL/IISITOPA.

I[TpaBuna orbopa f/1s1 poTaTopa.

[IBr>KeHMe 4acTuLib] B T10/1e LIeHTPa/IbHOM CUJbL. PellleHue yrioBou yact ypaBHeHus LllpesynHrepa.
Oneparop MOMeHTa UMITY/IbCa, ero CBOMCTBA. 3aKOH COXPaHeHUs] MOMEeHTa UMITY/bCa MPU [IBHKEeHUU

B I10J1€ L[EHTpa]'II)HOI\/’I CHUJIBI.

50.

[IBr>KeHre YacTULIbl B KYJIOHOBCKOM moJjie. PellieHre pasunaibHOM yacTu ypaBHeHus Llpeaunrepa. 51.

PacripefiesieHrie JIOTHOCTH B 3/IEKTPOHHOM 0O0J1aKe.

52

71

. Bomopozorogo6Hbie aTOMBI M CHCTEMBI.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Mogenb BaJIeHTHOIO 3/IeKTpOHa. ATOMBI 111e/IOUHBIX MeTa/lIOB.
CriekTpasibHble CepPUH LL[e/IOYHBbIX MeTaJlJIOB.

[TnoTHOCTH TOKA BeposATHOCTH. OpOUTa/IbHBIM MarHUTHBIA MOMEHT 3/IEKTPOHA.
OmnbiTel ITepHa u I'epnaxa. CrivH 3/1€KTpOHa.

CnuH 3/1eKTpoHa.

CrivH — opbuTa/ibHOE B3auMoZieiicTBUe. PaciieryieHre TMHUM.
MarnutomexaHrnyeckue 3QeKThbl ¥ CIUH 3/1eKTPOHa.

[yb6neTHasi CTPyKTypa CIIeKTPOB I1]eJIOUHbIX MeTasl/IoB.

[TonHble MeXaHWUeCKUM U MAarHUTHBIM MOMEHT

['mpomarHvuTHOE OTHOILIEHKE.

CrnoxeHre MeXaHUUeCKHUX OpOUTabHBIX MOMEHTOB.

CroykeHre MeXaHUUeCKUX CITMHOBBIX MOMEHTOB.

[TonHbIl MeXaHWUeCKWI MOMEHT aToMa. TUIbl CBsi3eil 3/IeKTPOHOB B aTOMe.
[TonHbIli MarHUTHBI MOMEHT aToMa.

daxrop Jlanze.

BekTopHasi Mogesib aToma.

MeToa MarHUTHOTO pe30HaHca.

MHOT03/1eKTpPOHHBIe aTOMbI. CIIeKTp aroma rejusl.

. MynbTunieTHasi CTpyKTypa CIeKTpOB.
72.
73.
74.

OKBUBaJIEHTHbIE 3/1eKTPOHBI. [IpunIumn [Taynm.
OddexT 3eemaHa. PaciijenyieHre 3HepreTUUeCKMX YpOBHel B MarHUTHOM T10Jie.
CrnoxxHbilt 3pdekT 3eemana. PaciiieryieHye TMHUM U3TyUeHUs B MAarHUTHOM T10JIe.



75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

[Mpocroii achdekT 3eemana. Iddekr [Namena-baka.

CTpoeHue 371eKTPOHHBIX 0060/10ueK. XMUUeCKre CBONCTBa aTOMOB.
[Tepropunueckas cucrema 3/1eMeHTOB MeH ieneeBa.
XapakTepucThUueCcKoe peHTTeHOBCKOe H3/yueHue. 3aKoH Mo3/u.
YDPOBHU 3HepPruu Aijisi PeHTTeHOBCKUX CITeKTPOB.

CTpyKTypa peHTTeHOBCKHX CIIEeKTPOB.

Crpoenuie Monekys. Aprabarrudeckoe IpUb/VDKeHNe.

BpaiijarensHo — KosiebaTesibHbIe CIIeKTPhI JBYXaTOMHBIX MOJIEKY/I.
ONeKTPOHHbIE CITEKTPbI MOJIEKYI.

WonHas xumMHuueckasi CBs3b.

[Tpupozia KoBaeHTHOM XUMHUYeCKOM CBSI3H.

30HHbIe MOZIe/T1 MeTaJI/IOB, TO/TyTIPOBOJHUKOB, JU3/IEKTPUKOB.
[TpoBoarMOCTh TBepABIX Tesl. CoOCTBeHHasi U TIpUMeCHast TTPOBOAUMOCTb.
CBepxmnpoBOAUMOCTb U ee KBaHTOBasi IPUPOJA.

Craructrueckue pacripesenenus @epmu-/rpaka u bose-OiHiTeiHa.
OHeprus ®epmu

KpuTtepuu oleHMBaHHUA KOMIIeTeHI[UH (pe3y/1bTaToB):
OT/1M4YHO/X0PO1110/y JOB/IETBOPUTE/ILHO/HEY JOB/IeTBOPUTE/IbHO

OnucaHue MKaJbl OLléeHHBAHUA:

OueHkKa Kputepuu oLieHKu

CTypeHT 0/DKeH:
— MPOJIEMOHCTPHUPOBATh ITyOOKOEe 1 IMPOYHOEe YCBOEHHE 3HAHUM
MPOrpaMMHOI0 MaTepuala;

OtmuHO — WCYepIbIBatolLlle, [10C/Ie/loBaTeIbHO, TPAMOTHO U JIOTUUeCKU CTPOMHO
3640 V3JI0)KUTh TeOpeTHYeCKUH MaTepuart;

— MpaBUILHO (OPMYIUPOBATH OTpe/leIeHus];
— MPOZIEMOHCTPUPOBATh YMEHUST CAMOCTOSITE/TbHON paboThI C IMTEPATyPOH;
— YMeTb C/le/iaTb BBIBO/IbI 10 M3/1araeMOMY MaTepuany.

Xopomio
30-35

CTypieHT i0/DKeH:

— MPOJIEMOHCTPUPOBATh [JOCTATOUYHO MOJIHOE 3HaHWEe MPOrPaMMHOT0
Marepuasa;

— MIPOZIEMOHCTPUPOBATh 3HaHHE OCHOBHBIX TeOpeTUUeCKUX MOHSTUM;
JIOCTaTOYHO TOC/Ie/0BaTeIbHO, TPaMOTHO U JIOTUUeCKU CTPOMHO M3/araTh
Marepuar;

— NIPOZIeMOHCTPUPOBAaTh YMEeHUe OPUEHTUPOBATHCS B JIMTEPAType;

— YMeTb C/ieflaTh JOCTaTOUHO 000CHOBAHHBIE BBIBO/[BI TI0 U3/1araeMoMy
Marepuany.

CrypeHT fO/DKeH:
— MPOZIEMOHCTPUPOBATh 00IIIee 3HaHKE U3yYaeMOro MaTepyana,

Y l0BNeTBOpUTe/IBHO | — TOKa3aTh obi1iee B/ia/jeHre MOHATUIHBIM arrapaToM AUCLUIUIAHBI;
24-29 — YMeTb CTPOUTH OTBeT B COOTBETCTBUY CO CTPYKTYPOM HU3/1araeMoro

BOIIPOCa;
— 3HaTh OCHOBHYIO PEKOMEH/IyeMYI0 TIPOrpaMMOM yueOHYIO JIMTepaTypy.

HeyposnerBopureibHO
23 v MeHbl1Ie

CTyjeHT AeMOHCTpHPYeT:

— He3HaHUe 3HaYUTe/IbHOW YaCcTH NPOrpaMMHOI0 MaTrepuasa;

— He BJIa/IeHYe MIOHATUMHBIM anrnapaToM JVCLUILIMHBL;

— Cylil{eCTBeHHbIe OLIMOKY NPU U3/10)KeHHH yueOHOro MaTepHara;

— HeyMeHHe CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYPOU U3/1araeMoro
BOIIPOCa;

— HeyMeHMe Jles1aTh BbIBOZIBI 10 U3/1araeMOMy MaTepuaiy.




MMWHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUSA POCCUMCKON ®EAEPAILINA
®EJIEPAJIBHOE I'OCY JAPCTBEHH OE ABTOHOMHOE OBPA30BATE/JbHOE YUYPEX/JEHME BBICLUIEIO OBPA30BAHUS

«HauuvoHanbHBIN HCCnenoOBaTeNbCKUN AsfiepHBIN YyHUBepCcUuTeT « MUD U »

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —
¢dunmran defepaabHOro rocyfapCTBEHHOT0 ABTOHOMHOT'O 06pa30BaTe/IbHOTO YUPeXK/[eHHs BhICLIEro 06pa3oBaHust
«HarmoHanbHbIN MccaeoBaTenbCKUi sjepHblil yHUBepcuteT « MUDU»

(MATD HUSTY MUDN)

OT/JIEJIEHUE JIA3EPHBIX U IVIABMEHHBIX TEXHOJIOT

Harpasnenve 22.03.01 MaTepuasioBeieHHe U TEXHO/JIOTUM MaTepHa/IOB
O6pa3soBaTenbHass MaTtepuasbl GOTOHUKH

rporpaMma

JucuunivHa OO6uias ¢u3uKa (BoIHBL, ONTHKA U aTOMHasi (h13KKa)

Bonpocs! A/l KO/IJIOKBUYMOB

Pa3zden «KosnebaHus u 60/1HbI»

1. Tlepuogunueckue mipouiecchl. ['apMoHMYecKue KosiebaHWs. AMIUIMTYZa, 4yacToTa, (ha3a KosieOaHWiA.
[TpencraBneHre rapMOHUYECKUX KoieOaHMi C TIOMOIIBbIO BEKTOPA aMITTUTY/bI.

2. CrnokeHre TapMOHHYeCKUX KosiebaHWii ofHOTO HaripaBieHus. Cio)keHHe TapMOHHUeCKUX KojieOaHui
OZTHOTO HaripaB/ieHUs ¥ OJTM3KKX YacTOT. bueHwus.

3. Crno)keHre TapMOHHYECKUX KojiebaHU OJHOTO HarpaB/ieHUsI OJUHAKOBBIX YaCTOT, UMEIOI[UX pa3Hble
3Ha4yeHus1 aMIVIUTY/], U HauaJIbHBIX as.

4. CnoxxeHue rapMOHUYECKUX  KosieOaHuH OJJMHAaKOBOU YaCTOThI MPOUCXOAAIIUX  BO
B3aUMHO-TIepIIeH/UKY/SIPHbIX HarpaBieHUsX. BrausHue pasHocTu (a3 Ha BHJ pe3yabTUPYIOLLEero
KosiebaHusl.

5. CnoxkeHuWe TapMOHMUECKUX Kome0aHWM, TIPOMCXOASAIIMX BO B3aUMHO  TIepreHJUKY/ISPHbBIX
HarpaB/IeHUsIX U UMEOIUX YaCTOThI, OTHOCSALMECS KakK Lie/ble uncaa. durypsl JInccaxy.

6. T'apmonmueckuii ocruinsaTop. CobOcTBeHHble KojiebaHHWs TapMOHWYECKOTO OCLW/UIATOpa. BwiBOg
mubdepeHIIMaILHOTO YpaBHEHUSI TapMOHUUECKOT0 OCLIWIISTOpPa Ha TpUMepe TMPYKUHHOTO MasTHHUKA.
CobcTBeHHbIe KojiebaHUsI TapMOHUUYECKOTO ociuiisgTopa. Yacrora koneGaHuM, aMIUIMTyAa, HadasibHast
¢aza. HaxoxkieHre aMIITY (bl M Haua/ibHOM (ha3bl KomeOaHuii 10 Haya bHBIM YCTIOBHSIM.

7. ®usnueckuidl MasaTHUK. YacToTa, amIuymMTyda, HadasjbHas (as3a MasblX KojebaHWM (hr3nuecKoro
MasiITHUKA.

8. Tlepuop KoebaHWI MaTeMaTUUECKOTO MasiTHUKA.

9. Tlepuop KonebaHui MPY>KUHHOTO MasiTHUKA.

10. KBasuyrnpyras cuna. [loTeHjMaibHas SHeprysi rapMOHMUYe CKOro OCLIM/IATOPA.

11. Masnbie kosiebaHusi CUCTeMbl BOMM3M TIOJIOXKEeHUs] paBHOBecHsi. HaxXok[eHWe uYacTOThI MaslbIX
KOJIe0aHMIA.

12. OHeprus rapMOHUYE CKOrO OCLIU/IIATOPA.

13. 3aryxatorue KosiebaHUsI rTapMOHUYECKOTO OCI[WIIATOPA.

14. NuddepeHiuanbHoe ypaBHeHHe 3aTyXaroIIUX KosiebaHWM rapMOHHUeCKOro ocLusuisTtopa. Yacrora,
aMIUTUTY/Ia, Haua/ibHast da3a KosebaHui.

15. 3aTyxatoie  KosiebaHUSI ~ TapMOHWYECKOTrO OCLIWI/IATOPA. Kosdduiment  3aryxanus,
norapudMHUUeCKUl IeKpEMEHT 3aTyXaHHsl, I0OPOTHOCTb.

16. BeiHYy>KZIeHHbIe Korie0aHMsI TapMOHHYeCKOT0 OCLIM/IIITOPA TIO, IeMCTBHeM CUJTbl, U3MEHSIIOIIecst Co
BpeMeHeM I10 TapMOHUYECKOMY 3aKOHY.

17. Yacrota, aMriiutyza, (as3a BEIHY>KeHHbIX KoJie0aHUH.



18. fIBneHue pe3oHaHca. AMIUTUTYAHAs pe30HaHCHasi KpuBasi. JJoOpoTHOCTh ociiisTopa. [TonymmpuHa
aMIUIMTYJHOM pe30HaHCHOW KprBOM. Pe30oHaHCHasi 4yacToTa, pe30HaHCHasl aMIUIUTY/A.

20. ABrokonebanust. OCHOBHBIE 37IeMeHTHI aBTOKO/ie0aTe/TbHON CHCTEMBI.

21. BonHbl. OcHOBHble TapaMeTphbl, XapaKTepu3ylolue BOIHOBOM mponecc. BosHbl npoponbHble U
TIoTiepeyHblie. YpaBHeHHe IJI0CKOU Oeryieii MOHOXpOMaTH4eCcKol (rapMOHUUeCKOi) BoHbIL. Pa3a BOJHBI.
BonHoBoe uncio, BOJTHOBOM BEKTOP.

22. da3oBasi TOBEPXHOCTb, PPOHT BOJIHBI, JIyY.

23.T'paduk pacnpeseneHysi CMeIlleHHWN B TUIOCKOM Oeryireld BomHe [t (DMKCMPOBAaHHOTO MOMEHTa
BpeMeHU; 3aBUCUMOCTb CMellleHus1 OT BpeMeHU B (PMKCUPOBAHHOW TOUKe.

24. BosmHOoBOe ypaBHeHMe. BbIBOJ BOJHOBOIO ypaBHEHMs! Ha NpHMepe IpOZO/IbHOM YIIPYrOM BOJIHBI B
cTep>kHe. Pa3oBasi CKOPOCTb BOJIHBI.

25. PemeHus BOJTHOBOIO ypaBHeHUs. Pa30Bast CKOPOCTb PACpOCTPaHeHUs BOJIHBIL.

26. CobcTBeHHbBIe KosiebaHusi CTPYHBI C )KECTKO 3aKpeTJIeHHBIMU KOHI[aMH.

27. Ctostumrie BoHbL. CTIEKTp 4aCTOT COOCTBEHHBIX KOsiebaHHiA.

28. CobcTBeHHbBIe KosiebaHus cTo/ba Bo3Ayxa B TpyOe. 3aBUCMMOCTD CIieKTpa COOCTBEHHBIX UacTOT OT
yCJIOBHI Ha KOHIIaX TPYOKH.

29. DHeprus yrpyroi BojHbL. [110THOCT 5Hepruii. [10TOK 5Hepruu, MJ0THOCTh MOTOKA SHepruu. BekTop
YmoBa. IHTEHCUBHOCTb BOJIHBI.

30. 3aBMCUMOCTb aMIIIUTY/bl Chepuueckod BOHBI OT PACCTOSIHUSL [0 MCTOYHMKA. 3aBUCUMOCTh
aMIVIATY/bI WIVH/PHUYECKOW BOJIHBI OT PACCTOSTHUSA /10 UCTOUHUKA.

31. Oddext Hdomnnepa.

Pazden «Onmuka»

CBeToBasi Bo/iHa. VIHTEHCHBHOCTb CBeTa.

[TpocTpaHcTBeHHas ¥ BpeMeHHast KOTepeHTHOCTb.

WuTepdepeHiys nossipu3oBaHHbIX ayueid. [Inactunku B /4. /2 u

fBnenvie uHTepdepeHLry. VIHTepdepeHLYs AByX LIUIUH/PUUECKUX BOJIH.

KorepenTtHoctb. Crioco6b1 HabsmoeHnst uHTepdepeHLun cBeta. bunprsma dpeners.
[Tonsipu3sanus cBeta. 3akoH Mattoca. 3akoH bprocrepa.

VnTepdepeHiys cBeTa NPy OTPayKeHWH OT TOHKOM TIaCTUHKU. [10/10Chl paBHOTO HAK/IOHA.
WuTepdepeniius cBeTa Npu OTpaXkeHWH CBeTa TOHKOM MJIaCTUHKU. [10/10Chl paBHOM TOJIIIMHEL.
BnusiHre HEMOHOXPOMATUUHOCTH CBeTa Ha XapakTep WHTep(hepeHLMOHHOW KapTUHBI.
SABnenue audpakiyu. [puniun I'olireHca — @peHens.

Mudpakius @payHrodepa Ha OfHOM 1eNu.

HduvdpakiioHHas peleTka.

IudpakuyoHHas pelieTKa Kak CrieKTpaibHbIi prubop. [ucnepcrst AU paKkMOHHOMN PeLIeTKH.
14. fIlBnenue pBoiiHOro JydenpenomneHus. I[loctpoeHue T['toiireHca gns ayuelr (o) u  (e) B
TI0JIO)KUTE/IbHOM KpHCTaJlIe.

15. [Oudpakuus peHensi Ha KPyrJioM OTBePCTUU. 30HbI PpeHers.

16. CaeT ecTeCTBeHHbIM U CBET MO/SIPU30BaHHbIN. 3akoH Maittoca. 3akoH Bprocrepa.

17.  3akoH Mamoca.

18.  3onbl penens. ['padrueckuii MeToz C/I0XKeHUsI AMIUTATY/,.

19. TlornoiueHue u3nydyeHus BellecTBOM. 3aKOH byrepa.

20. 3aBuCMMOCTh KO3((uLIMeHTa MOIVIOeH s OT J/IUHbI BOJIHBI JI/151 KUJKOCTeH, TBep/bIX TeJl, Fa30B U
BeIlleCTB B Tap00OpPa3HOM COCTOSTHUM.

21. ®dasoBas U rpyIosas CKOpOCTH cBeTa. 3aKOH Pases.

22.  Oudpakuus Ha KpyrioM skpane. [IstHo ITyaccoHa.

23. Konbua HeroToHa
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KpuTepun onleHUBaHUA KOMIeTeHI[Ui (pe3y/1bTaToB):

— YPOBeHb OCBOEHHsI 00yUaroI[UMCsl MaTepuasa, MpeayCMOTPEHHOT0 yueOHOM MPOrpaMMoii;

— YMeHHe 00yuaroIIerocst UCIoJib30BaTh TEOPETHUECKHEe 3HAHWS TIPH BBITIOJTHEHWH 3a/JaHUH U 3a/1ay;
— 000CHOBAHHOCTD, UETKOCTh, KPAaTKOCTh M3/I0XKEHUST OTBETA.



OnucaHue MKa/ibl OLeHUBAHUA:

OTMeTKa «O0T/IHYHO» (B Oatax ot 27 fo 30) CTaBUTCS, €C/IH:

— M3yueHHbI MaTepuas U3/0XeH T0JTHO, OTipe/iesieHUsl JaHbl BEPHO;
— OTBeT MOKa3bIBaeT IOHMMaHue MaTepuarna;

— oOyuaromuiicss Mo)keT 00OCHOBATh CBOM CY)K/I€HUS, TIPUMEHUTh 3HAaHUS Ha MPaKTHUKe, TPUBECTH
HEeoOX0UMbIe TIPUMEpDI, He TOJIbKO 110 YUeOHHMKY U KOHCITEKTY, HO M CAMOCTOSITE/IbHO COCTABJIEHHBIE.

OtmeTKa «xopomo» (B 6asnax ot 22 0 26) CTaBUTCS, €CTH:
— U3yueHHbI MaTepuas U30XeH 0CTaTOYHO MOJTHO;

— TIpA OTBeTe JOMyCKAIOTCS OMIMOKH, 3aMHUHKH, KOTOpble OOyuarol[uiics B COCTOSIHUM HCIIPaBUThH
CaMOCTOSITEe/IHO NPY HaBOZSILMX BOIPOCAX;

— 00yuaroIIMICs 3aTPYHAETCS C OTBeTaMH Ha 1-2 [0MOMHUTE/ILHBIX BOIPOCA.

OTMeTKa «y/0B/IeTBOPUTEIbHO» (B Oariax ot 18 fo 21) ctaBUTCS, eciiu:

— Marepuasl U3J/IO)KeH HeroJIHO, C HeTOYHOCTSIMHA B OIpefie/IeHUM TIOHSATUNM WM (POPMYITUPOBKe
orpe/iesieHnl;

— MaTepual u3JaraeTcsi Hermoc/ae10BaTeIbHO;

—00yuaroluiicss He MOXeT AOCTAaTOUuHO ITyDOKO M /l0Ka3aTesibHO 00OCHOBaTh CBOM CYXKAEHHS U
TIPUBECTH CBOM IPUMeEpHI;

— Ha 50% J0TI0/THUTEeTBbHBIX BOTIPOCOB JJaHbl HEBePHbIE OTBETHI.

OTMeTKa «HeyJA0B/IeTBOPUTE/IbHO» (B Oa/iax ot 0 fi0 17) cTaBUTCS, €C/u:

— TpU OTBeTe 0OHAPY>KHUBaeTCs MOTHOe He3HaHHe 1 HelTOHUMaHHue W3yyaeMoro MaTepuara;
— Marepuas u3jaraeTcsi HeyBepeHHO, 6ecriopsijouHo;

— JlaHbl HeBepHbIe OTBeThl Oosiee ueM Ha 50% [1OTIOTHUTE/TBHBIX BOTIPOCOB.



MMWHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUSA POCCUMCKON ®EAEPAILINA
®EJIEPAJIBHOE I'OCY JAPCTBEHH OE ABTOHOMHOE OBPA30BATE/JbHOE YUYPEX/JEHME BBICLUIEIO OBPA30BAHUS

«HauuvoHanbHBIN HCCnenoOBaTeNbCKUN AsfiepHBIN YyHUBepCcUuTeT « MUD U »

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —
¢dumran deepaabHOro rocy[apCTBEHHOT0 ABTOHOMHOT'O 00pa30BaTeIbHOTO YUPeXK/[eHHUs BbICLIero 06pa3oBaHus
«HarmoHanbHbIN MccaeoBaTenbCKUi sjepHblil yHUBepcuteT « MUDU»

(MATD HUSTY MUDN)

OT/IEJTEHUE JIASEPHBIX U INTASMEHHBIX TEXHOJIOT I

Harnpasnenwvie 22.03.01 MaTepuajioBeieHHe H TEXHOJI0THHA MAaTepHAI0OB

O6pa3oBatenbHasi Matepuasibl DOTOHUKH

rporpaMma

HucuunivHa OO611ag dusnka (BOJIHBIL, ONITHKA U aTOMHAasA (hHU3UKA)

KoMIu1eKT 3ailaHuii A/isi KOHTPOJ/ILHOM PadoThI

[Tpumep 3aaHuMIM:

1.

Bocronb3oBaBiick ¢dopmynoit IlnaHka, Haiitu: a) urciao ¢OToHOB U 1 cM3 B CHeKTpaabHBIX
uHTepBasax (u,u + du) u (A, A + dA); 6) monHoe urcno dhotoHos B 1 cm3 mipu T= 300 K.

Beruncnte ¢ momomgpio (opmysnel Ilnanka mpu T= 1000 K: a) Hambosee BeposiTHYyHO 3HEPTHIO
dhoToHOB; 6) CpeiHIOK0 YHEPTHI0 (POTOHOB.

[MokasaTh, 4TO uMC/I0 (DOTOHOB TEIUIOBOTO W3/y4YeHUs, MaJaloldX B eJUHUI]y BpeMeHH Ha
eIMHAYHYIO TUIOII/IKy CTEHKH MOJIO0CTH, PaBHO 1C/4, TJje C - CKOPOCTh CBeTa; N — YMC/I0 (JOTOHOB U
equHULle 00beMa. YOemuTbCsl, UTO MPOW3BeJeHHe STOM BeJIMUMHBI Ha CPEeJHIOI0 SHepruio (oToHa
PaBHO HepreTUUeCcKOr CBeTUMOCTH M.

HaliTu moTHOCTb MOTOKAa (POTOHOB Ma paccTosiHuM I = 1,0 M OT TOYEYHOrO KMCTOYHMKA CBeTa
MotfHocTeio P = 1,0 BT, ecii cBeT: a) MOHOXpoMaThyeckuil ¢ AyimHoON BoiHbI A = 0,50 MKM; 0)
COAIEp)KUT [iBe CIleKTpajbHble JUHUKA C JjuHamMud BomH Al= 0,70 mxm u A2 = 0,40 MKwm,
VHTEeHCHUBHOCTH KOTOPBIX OTHOCATCS KaK 1:2 COOTBETCTBEHHO.

JOnunbl BosH doTtoHOB paBHbI 0,50 MM, 0,25 HM U 2,0 M. BeruucauTh Ux UMIMy/bChl 3B/c, rae ¢ -
CKOpPOCTb CBeTa.

Hatlitu panvHy BoiHBI (POTOHA, MMIY/IBC KOTOPOTO PaHeH UMITY/IbCY 37eKTPOHa C KUHeTHYeCKOMn
sHeprueii T = 0,30 M3B.

[TokazaTh C MOMOIIBIO KOPMYCKY/ISPHBIX MpPeACTaBAeHUM, YTO WUMITYJIbC, TTIePEHOCUMBIN B eQUHULYY
BpEMEHU IIJIOCKMM TIOTOKOM 3JIEKTPOMarHUTHOIO M3J/lydYeHWM MOIIHOCTbIO P, He 3aBUCUT OT
CIEeKTPa/IbHOTO COCTaBa 3TOro U3/ydeHrsl. YeMy OH paBeH?

Jlazep u3ny4yaeT B UMIY/bCe JAUTeNbHOCThIO T = 0,13MC y3Kui myuoK cBeTa sHeprueid E =10 Ix.
HaliTu cpesiHee 3a BpeMs T [iaB/lieHHe TaKOTO IMydYKa CBeTa, eC/id ero C(hOKyCUpOBaTh B TSITHBIIIKO
nraMmetpoM d = 10 MKM I1a TOBEPXHOCTH, TepIieH/IUKY/ISPHOM MYyUKY, ¢ KO3(PPUI[MeHTOM OTPa)kKeHUs p
=0,50.



KpuTtepun oieHMBaHUsA KOMNIeTeHIIMH (pe3y/1bTaToB):

OneHka

Kpurepum oneHku

OT1myHOo
C 27 no 30 6amioB

— pelueHnn 3a,an1/1171 N3J/10’KeHbI I10/THO,
— OTBET INOKA3bIBA€T TIOHNMMaHKE MdTepHa/ld;,

— NpYBe/JieHbl BEPHO pellieHus BCeX 3alaHuM, IOy CKatTCs
He3HauuTe/IbHble apUPMeTUUeCKHE OIIMOKH.

Xopo1io
c 22 ;10 26 6annoB

— [NIpUBEICHHbIE DEIIEeHUS BH,E[aHI/II‘/JI H3JI0KEH JOCTATOYHO I10/IHO;

— MPH KOJTMUECTBEHHOM OL[eHKe /IOy CKaroTCs apuhMeTHUe CKHe
OILNOKY;

— TIpUBe/IeHBI BepHbIe pellieHus Ha 6osiee uem 80% 3ajaHMI.

Y 10B/I€TBOPUTETHHO
c 18 1o 21 6anoB

— pellieHus 3a/JaHUH U3/10’KeHbI HETI0/THO, C HETOUHOCTSIMU B
oripe/ie/IeHUH MOHATHI WK (OPMY/IMPOBKe OTpe/ieleHui;

— Ha 30-40% 3afaHui JaHbl HEBEPHbIE OTBETHI U NIPUBE/IeHbl HeBepHbIe
pelLleHusl.

HeyznoBneTBopuTe/ibHO
c 0 o 17 6annos

— IIPpH pelleHrnn 3a/1aH1/1171 06HaPy')KI/IBaETCH IMIO/IHOE He3HdHHe U
HEIOHKMMaHHWe M3yUdeMOr'o MaTepHaJjia,

— NpUBe/ieHO HeBepHoe petieHre 6osee uem 50% 3aaHuid.

OnucaHue MKaJbl OnéHUBAaHHUA:

PelTUHTOBBII 0a/1/1 110 O11eHKa 1o 5-0a/1/1bHOMI
JUCIIUTIMHE 3a cucreme
KOHTPOJIbHYIO
27 — 30 OT/IMYHO
22 -26 Xopouio
18 - 21 Y J0BNIETBOPUTEJILHO
<17 HeynosnersopurebHO




MMWHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUSA POCCUMCKON ®EAEPAILINA
QEAEPAJIBHOE I'OCYJAPCTBEHH OE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/ EHUE BBICIIEIO OBPA30BAHUS

«HauyvoHanbHBIY UCCef0OBaTeNbCKUMN silepHBIA YyHUBeDPpCUTET «MUDU»

OOHHUHCKUI UHCTUTYT aTOMHOM HepreTUKH —
¢dunmran defepaabHOro rocyfapCTBEHHOT0 ABTOHOMHOT'O 06pa30BaTe/IbHOTO YUPeXK/[eHHs BhICLIEro 06pa3oBaHust
«HarmoHanbHeIN Hccie[oBaTenbCKuil sepHblil yHuBepcuteT « MM »

(MATD HUSTY MUDN)

OT/IEJTEHUE JIASEPHBIX U INTASMEHHBIX TEXHOJIOT I

Harpasnenve 22.03.01 MaTepuasioBeaeHHe U TeXHO/IOTUM MaTepHa/IoB
O6pa3oBatenbHasi MaTtepuanbl Y OTOHUKH

rporpamma

Jducoyrniza OO6mas gusuka (BOJIHBI, ONITHKA U aTOMHasi U3MKa)

JIaGopaTopHbIe padoThI

[Toka3areny U KpUTePUU OLI€HKH BBITIOJTHEHUS U C/lauu JJabopaTopHBIX pabor:

IToka3aTenu oLeHKH KpuTtepum onjeHKu bannsi

(max)
1. BoirosiHeHye BceX | - JOMYCK A0 BBIMTOTHEHHST PaOOThI; 30
nabopaTopHbIX paboT | - ymeHue pabotaTh C mpubopamu;

- yMeHKe KOPPEKTHO (PUKCHPOBaTh MOKa3aHus MpUOOpPOB;
- yMeHHe MPaBUIHbHO 0(OPMJISITh U 3aHOCUTh TIOKa3aHHS B
71ab0opaTOpHbBIN JKypHaI.

2. CobnroneHue - IpaBUIbHOE 0(opMIIeHHe BBOJHOM UaCTU OTYeTa; 30
TpeboBaHUI K - MpaBWIbHOEe 0opMJ/IeHHe PacueTHOM UaCTH OTUeTa;
odopm/ieHHIo OTUeTa | - UeTKas U rpaBuibHasi HOpMYIMPOBKA BBIBOZA UCXO/S 13
o 1abopaTtopHoi T[OJTyYeHHBIX Pe3y/IbTaToB;
pabore - TPaMOTHOCTb U KYJIbTYpa U3/10)KeHUs;
- B/IaZleHie TEDMUHOJ/IOTHEN 1 OHSITUMHBIM arrapaTtoM
1po6JIeMBL.
3.0TBeTHI Ha - ’PaMOTHO U BePHO C)OPMY/IMPOBaHbI OTBETHI HA 40
KOHTPOJ/IbHbIE KOHTPOJ/IbHBIE BOMPOCHI.
BOIIPOCHI

IIIxanbl O1[eHOK:

90 — 100 6anI0B — OL[EHKA «OT/IHUHOY;

75 — 89 6asioB — OIIEHKa «XOPOIIIO»;

60 — 74 6aJsIoB — OLIEHKA «yHOBIeTBOPUTETEHOY;
0 — 59 6a//I0B — OIlEHKA «HEY0BIETBOPUTE/ILHO».



