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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lens npenogaBaHusi JUCLUILIAHBL

1.2 | opmupoBanre y OOydarOIIMXCS  ECTECTBCHHOHAYYHOrO  MHPOBO33PEHHUS;  HAYYHOTO  MBIIUICHHS;  LIEJIIOCTHOIO
MIPEACTAaBICHUI O (M3WYECKHMX 3aKOHAX OKPYXKAIOMIET0 MHpa B WX CIUHCTBE WM B3aMMOCBS3H; HAaBBIKOB IIPHMCHEHHS
MONOXKEHUH (YHIAMEHTAIbHOH (HU3HKM IPU PEIICHHHM KOHKPETHBIX MPeIMETHO-IPOMMIBHBIX 3aJad; TEOPETHIECKOH H
MPaKTUYECKOM 0a3bl Il YCIEITHOTO OCBOEHHSI MIMHU CHELUATbHbBIX TUCLUIIHH.

1.3 | 3amaun AUCLUIUIMHEL:

1.4 |— ocBoeHue oOy4alOmUMUCA 3HAHUA 00 OCHOBHBIX (DM3HYECKMX SBICHHAX M TMPOIECCaxX, OCHOBHBIX (H3MIECKUX
BeJIMUMHAX W  (HU3UYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKMX 3aKOHaX M TpPaHUIAX MX I[PUMEHUMOCTH,
(GyHAaMEHTaIbHBIX (U3NUECKUX 3KCIEPUMEHTaX M WX PONM B Pa3sBUTHU HAyKW, HAa3HAUCHUM W INPUHLUNAX JCHCTBUS
BaKHEHWIINX (H3HUECKUX TPHOOPOB;

1.5 | — mproOpereHne 0O0yJarONMMHUCS YMEHHI OOBSCHHTH OCHOBHBIC HAOJIOTAacMble NMPUPOIHBIC M TEXHOTCHHBIC SBICHHUS H
3¢ dexTs! Ha 0a3e 3aKOHOB KJIACCHYECKOH U COBPEMEHHOH (DH3HUKH;

1.6 | — mpuoOpeTeHne 0oO0yJaIONIMMUCS YMEHHH W HAaBBIKOB HCIIONB30BAHHS METOAMKH (DU3NYECKAX H3MEpeHHH W 00pabOTKH
IKCIIEPUMEHTATBHBIX JaHHBIX, HCIONB30BAaHUS METOJOB (DU3MUECKOr0 MOJETMPOBAHHUS M PELICHHs KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKUX 3a/1a4;

1.7|— mnpuobpereHne o0Oy4alOIIMMUCS HABBIKOB OKCILTyaTalldM OCHOBHBIX TIPHOOPOB U 00OpPYNOBaHUS COBPEMEHHOM
¢duznaeckoit m1abopaTopun, 00padbOTKH 1 HHTEPIPETHPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA.

2. MECTO JUCHUTITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI
Hukn (paznen) OIT: | b1.0.20

3. KOMIIETEHIHX OBYYAIOIIET'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIUITJINHBI

(MOYJIST)

OIIK-1 CriocoOeH CTaBHTh U pelaTh HHXEHEPHBIC H HAyYHO-TEXHIYECKUE 3aJa4l B chepe cBoei mpodecCHOHATBHOM
JIESITETTPHOCTH U HOBBIX MEXIUCIUTUIMHAPHBIX HATIPABJICHUH C UCITOIh30BAaHHEM €CTECTBEHHOHAYYHBIX, MATEMATHIECKUX U
TEXHOJOTUIECKUX MOJIETIeH

OIIK-1.7 Vcnonp3yeT 3HAHUS CIICIHATBHBIX pa3/iesioB GU3UKH B CBOCH MPOPecCHOHANBLHOMN NeATeTIbHOCTH

B pe3yabTaTe 0cBOEHMS AUCHUILIMHBI (MOLYJIs1) 00y4arOmIMiics 10JKeH
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3HaTb:

3.1.1

OCHOBHBIC TTOHATHA U 3aKOHBI CICITUAJIBHBIX Pa3€IOB (I)I/I?;I/IKI/I B CBOCi1 HpO(l)CCCI/IOHaHI)HOI\/'I JACATCIBbHOCTH

3.2

YMmeTh:

3.2.1

HCIIOJIB30BaTh OCHOBHBIC MMOHATHA U 3aKOHBI CIICHHUAJIBHBIX pa3acjioB (I)I/I3I/IKI/I B CBOCH HpO(beCCHOHaJ'ILHOﬁ JACATCIBHOCTH

3.3

Buaajnern:

33.1

HaBBIKAMU TPHUMEHEHVSI OCHOBHBIX MOHSATHI M 3aKOHOB CITEIMATIBHBIX pa3esioB (U3UKU B CBOSH MPOQecCHOoHAIBHON
JIeSITeIbHOCTU

4. CTPYKTYPA U COJEPKAHUE IMCIUAILINHBI (MO YJIST)

Kona

3aHATHS / Kvypc

HaumeHoBaHue pa3aesioB U TEM /Bl/lll 3aHATHS/ CEMCCTp Yacos HpnMeqaﬂue

Pazgen 1. OIITUKA

1.1

T'EOMETPMYECKAS OIITHUKA. 3 2
[onsTHE CBETOBOTrO JIyda. 3aKOH MPSIMOIMHEHHOTO PaCIIPOCTPAHEHHUS CBETOBBIX
Tydel B OMHOPOMHBIX Cpefax. 3aKOH OTPAXKEHUs. 3aKOH MPEIOMIICHHS.
IIpunnun ®@epma. [TonHoe oTpaxenue. LleHTpupoBaHHbIE ONTUUECKHUE CUCTEMBI.
IpenomieHne CBETOBBIX JIy4eil Ha IIOBEPXHOCTH C(HEPHIECKOrO 3epKaa.
[Ipenomnenue cBeTa Ha cheprIecKoil TOBEPXHOCTH pasjiena AByX cpen. ToHkue
nuH3bL. V300paxkeHre npeIMeToB ¢ TOMOIIBIO JIWH3. OCHOBHBIE
(hoToOMeTpHIECKHE BEIUUHHBI.

/JTex/

1.2

I'eomerpuuaeckas ontuka /I1p/ 3 2

1.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA 3 2
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BONH. MIHTepdepeHnus cera,
YCIIOBHE MakCUMYOB U MUHUMYMOB. OmnbiT FOHra. MHTepdepenuus csera B
TOHKHX IUIEHKaX ¥ IacTuHkax. Onpenenenne audpaxuun. [Ipuanun [Noiirenca
-®penemns. Meton 300 @penerns. Audppakims Operens Ha KPyrioM OTBEPCTHH H
mucke. udpakuus @payrrodpepa Ha ogHoit menu. Audpaxums Opaynropepa
Ha AU(PaKIOHHON pelIeTKe.

/JTex/




1.4

JUCTIEPCHUA U ITOJISIPU3 AL CBETA 3 2
Jucnepcus cBeta. DJIEKTPOHHAS TEOPHS AUCIIEPCUM CBETA. ECTeCTBEHHbIN 1
HOHﬂpI/ISOBaHHBII;‘I CBCT. HOJ’IHpI/I3aHI/I$I CBCTa HpI/I OTpa)KeHI/II/I u HPCHOMHCHHI/I Ha
IpaHuLe ABYX JUAJIEKTPUKOB. [IpoXoxkaeHUE CBETA Yepe3 aHU30TPOIHBIE
kpuctaisl. [TonspruzauuoHHble MPU3MBI M ONApOUabl. 3akoH Maoca. AHanu3
MOJIAPM30BAHHOrO CBETA. BpallieHue MIOCKOCTH TOJISPU3ALUH.

/J1ex/

1.5

Bonnogas ontuka /TTp/ 3 4

Pa3nen 2. KBAHTOBAS ®U3UKA

2.1

KBAHTOBAA OIITHUKA 3 4
TemnoBoe u3mydeHue U €ro XapakTepucTHKH. 3akoH Kupxroda. 3akoHbI
Credana - bonpuiMana u cmemenus Buna. @opmyner Penes-/[xunca u [Tnanka.
T'unoresa [Tnanka. @orousl. Potodddekt. YpaBHeHUEe DUHIITSIHHA JIIIS
BHemIHero (otodddexra. JHeprus u UMIynsc (oToHa. [laBneHne cBeTa.

D¢ dext Komnrona u ero snemeHtapHas Teopust. ETMHCTBO KOPIYCKYISPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIydEeHUS.

/JTex/

2.2

KsanToBas ontuxka /ITp/ 3 4
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SJIEMEHTBI KBAHTOBOU MEXAHUKN U ATOMHOU ®N3MKU 3 4
CnexTpsl aTOMOB 1 MoJeKyl. CekTp aToMa Bojopozaa. TeopHs aToMa BOJopoza
o bopy. I'mnoresa ae bpoiins. CeoiicTBa BonH ae bpoiinsa. CooTHoteHue
HeonpeneneHHocTei ['eiizendepra. BomHOBas GyHKINS U ee BEpOSTHOCTHAS
nHTepnpeTanys. HabmromaeMble BeMMYMHBI B KBAHTOBOH MEXaHUKE U UX
n3Mepenus. O6uee ypasuenue Llpeaunrepa. CraioHapHoe ypaBHEHHE
penunrepa. JpuxxeHue cBOOOHOM yacTuIbl. [IBUXKEHHE B TOTEHIIMAIBHON
ame. [ToreHnmansHeI Oapsep. [apMOHHYIEeCKHH OCIMIIIATOP. ATOM BOZOPOZA B
KBaHTOBOH MexaHuKe. CIIUH »1ekTpoHa. CIIMHOBOE KBaHTOBOE uHcio. [IpuHIMD
HEPa3TUUYUMOCTH TOXKIECTBEHHBIX YacTull. OepMUOHBI U OO30HBI.
Ilepuonuueckas cucteMa 31eMeHTOB MeHeneena.

/J1ex/
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OneMeHTHI KBaHTOBON MEXaHHUKH M aTOMHOH ¢usuxu /T1p/ 3 4

Paznen 3. PU3UKA ATOMHOI'O AJIPA U JIEMEHTAPHbBIX YACTHUILY

3.1

OJIEMEHTbBI ®U3NK1 ATOMHOI'O A1PA 3 2
Jedext macchl 1 aHeprus cBs3u siapa. CIUH spa U €ro MarHUTHBI MOMEHT.
Snepubie cunbl. Moaenu siipa. PagroakTHBHOE M3JTyde€HUE U €r0 BUBL. -
pacnaj. -u3JIydeHHe. -u3ydeHue. SaepHble peakiui 1 UX OCHOBHBIC THIIBI.
Peaxuus nenenus siapa. Llennas peakius nenenus. Peakius cuHTE3a aTOMHBIX
saep.

/J1ex/
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OJIEMEHTbBI ®U3UKU DJIEMEHTAPHBIX YACTHUILL 3 4
Kraccel aneMeHTapHbIX YacTHIl ¥ BUABI HX B3auMojercTBuid. Kitaccudukanys
ANIeMEHTAPHBIX YacTull. [IpUHIUN Hepa3THUNMOCTH TOXKIECTBEHHBIX YaCTHUII.
CnuH ¥ Apyrue KBaHTOBBIE YHCIIA SIEMEHTAPHBIX. YaCTHIIBI ¥ aHTUYACTHUILIBL.
Bosonsr 1 pepMuonbl. ApoHB! B Me30HEL JlenrToHb!. IIpoMexyToduHbIe 6030HHI.
KBapku u Ii00HBL

/Cp/
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OneMeHTHI (PU3UKH aTOMHOTO S/Ipa ¥ JIeMEeHTapHBIX yacTull. /T1p/ 3 2

Paznen 4. CAMOCTOATEJIBHAS PABOTA

4.1

IToaroroska K sekuusam /Cp/

4.2

INoaroroBka K npakTHyeckuM 3austusm /Cp/ 3 18

Pasznen 5. KonrakTHbIe Yachl HA aTTECTAIUIO

5.1

3auer /KO/ 3 0,15

5. OHEHOYHBIE MATEPHAJIbI

OHeHO‘IHLIe MaTtepuraJibl I MMPOBECACHUA HpOMC)KyTO‘lHOﬁ aTTeCTallvn 06yqafoumxc,q NPUBCACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMme TUCTIUTUIAHBIL.

CDOpMI)I " BHUJBI TEKYHIETO KOHTPOJIA IO JUCHUIIIINHE (MO,HyJ'IIO), BHUIbI 3a[[aHPII>i, KPUTEPUU UX OLCHUBAHUS,

pacnpeaciCcHue 0aJUIoB 110 BUIaM TEKYIIET0 KOHTPOJIA pa3pa6aTLIBa10Tc;1 npenogaBaTejieM IUCHUILUIMHBI C YYETOM €€ CHGL[I/I(I)I/IKI/I u
JOBOAATCA 1O CBCACHUSA o6yqa}oumxcst Ha I€pBOM y‘I€6HOM 3aHATHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIperofaBaTesieM NUCIUIUIMHBI (MOIYIs), KaK MPaBHIIO, C

ucnonszoBanuem DMOC uny myreM MpoBepKU MUCEMEHHBIX padoT, MPelyCMOTPEHHBIX pab0uyUMH MPOrpaMMaMy AUCLUUILTUH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOATEIbHOH paboTh! o0yuaromuxcs. st GUKCHPOBaHMS PE3yNbTaTOB TEKYLIEro KOHTPOJIS
MoxeT ucnonb3oBarbess JUOC.




6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJISA)

6.1. Pekomenayemas JuTepaTypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, [OIT
JI1.1 |YeproB A.T"., O6mas pusnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KHoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., XpomoB
B.U.
JI1.2 | Cagennes U. B. Kypc o6re#t ¢pusuku. T. 3. KBaHToBast onTrka. ATOMHast CaHKT- https://e.lanbook.com/bg
(usnka. dusnka TBepaOro Tena. Ou3nka aTOMHOTO Sapa U [etepOyp
AJIEMEHTAPHBIX YaCTHUI: yueOHOe TTocodue r: Jlaus,
2018
6.1.2. JlonosiHuTE/ILHAS JTUTEPATypPa
ABTOpBI, COCTAaBUTEITH 3arnaBue Uznarensc On. agpec
TBO, TOJT
JI2.1 |YeproB A. T, 3amayHuK 10 (U3MKe: yaeOHoe mocodue I By30B Mockaa:
Bopobnes A. A. AnbsiHC,
2018

6.2 Un¢dopManoHHbIe TEXHOJIOTUH, HCI0JIb3yeMble NPH OCYLIEeCTBIEHUH 00pPa30BaTeIbHOI0 MPolecca N0 JUCHUILTUHE

(Mony.J10)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACHPOCTPAHSIEMOI0 IPOrPAMMHOIO 00ecnedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeuens npogeccHOHANBHBIX 023 TAHHBIX H MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYYHBII 00pa3oBaTeNbHbI mopTai: http://en.edu.ru/

6.2.2.2

MexaynapoaHas npodeccHoHanbHas 6a3za JaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Koncynbrant mitoc
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T'apant ACITVKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHbIC ayAUTOPHH TSI IPOBEICHNS 3aHATHI JICKIIMOHHOTO TUIA, YKOMIUICKTOBAHHBIE CIICIIHAIN3UPOBAHHOI
MeOeTbI0 U TEXHUYECKHMHU CPeACTBAMU O0YUeHHS: MYJIbTUMEUIHOE 000pYAOBaHUE [T IPEJOCTABICHUS yueOHOI
nH(popMaIy OONBIIONH ayIUTOPHUH H/HIIN 3ByKOYCHIIUBAIOIEe 000pYI0BaHNE (CTAIHOHAPHOE MIIN IIEPEHOCHOE).

72

YueOHbIe ayIUTOPUH JUIS IPOBE/ICHUS 3aHATHI CEMHHAPCKOT0O THIA, IPYIIOBBIX U MHMBHUYaIbHBIX KOHCY/IBTAIHH,
TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBaHHEIE CIICIIHaTN3HPOBAHHON MEOENbIO ’
TEXHHYECKUMH CPEICTBAMH O0yJIEHHS: MyIbTUMEUIHOE 000pPYIOBaHNE 1/IIIH 3ByKOYCIIIHBAIOIIee 000pyI0BaHHE

(cTaroHapHOE WK TIEPEHOCHOE)

7.3

ITomereHust I CaMOCTOATENFHOM paboThl, OCHAIIIEHHBIE KOMIBIOTEPHOM TEXHUKON ¢ BO3MOXXHOCTBIO TIOAKIIOYESHHUS K
cetr "MHTepHeT" M 0OecrieueHHeM J0CTYIA B dJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CpEely YHHBEPCUTETA.

7.4| TlomeuieHus Ajsl XpaHEHUS U MPOPUIAKTHYECKOTO 00CTY)KUBaHHsI y4eOHOro 000pyI0BaHHS
7.5| Jlaboparopun, OCHAIEHHBIE CIICIIMAIEHBIM J1a00PaTOPHBIM 000PYIOBaHHEM:
7.6 | Jlaboparopms MexaHHMKH, BKIIOUAOMIas: 010K a1ekTpoHHb @M 1/1, mammiaa AtByga @M1 1, masTHHK MakcBemna

OM12, ynuBepcanbHblii MassTHUK @M 13, mastHuk O0epbexa ®PM14, moayns FOura u moxyns casura ®M 19,

coynapenue mapos ®M17;




7.7

JlaGopatopus 31eKTpUYECTBA U MarHeTU3Ma, BKJIfogatomas: cteHasl TKO anexTprdecTBa 1 MarHeTH3Ma, B TOM 4HCIIE
ocumnorpadsr C1-94, renepaTopsl curHanoB Hu3KodactoTHble ['3-118, HICTOYHUKM MUTAaHUSL, Mara3uHbl CONMPOTUBIICHUH,
Habop momyner OI1I;

7.8

JlaGopaTopusi ONTHKH, BKIIOYAIOIas KOMIUIEKT onTH4eckoro obopynosanust PMC, B ToM umcie: 6a3bl ONTHYECKOH
CKaMbH, ITOTYIPOBOAHUKOBEIE JTa3ephl ¢ FOCTHPOBOYHBIM MOJTyIeM, (POTOITPHEMHHUKH, HA0Op JIMH3, SKPaHBI C MacIITaOHOM
CeTKOH; aBToTpaHchopmartop oxHodasuelil JIATP-2,5; kommekT ¢omtuii.




[Tpunoxenue

K pabouel mporpamme JUCIHUTIIUHBI

OHNEHOYHBIE MATEPHUAJBI JJA NPOMEXYTOUYHOM
ATTECTAIHUHA

10 AUCUUIIJIUHE (MOJIYJIIO)

«PDPuzukKa»

HanpaBnenune moATroTOBKH / CIIENUANBHOCTH

23.05.01 HazeMHBbIe TPAHCHNOPTHO-TEXHOJOIrM4YeCcCKHEe CpeacTBa

(k00 u Haumenosanue)

HanpasnenHocTs (m1podhuiis )/crienuanu3anus

HoabeMHO-TPAHCNHOPTHBIE, CTPOUTEJNbHBIEC, TOPOKHBIE
cpeacTBa U 00OpPyYyAOBaHHUE

(HaumeHosamue)



OrnaBieHHUE

ITosicHuTEeIbHAS 3aIIMCKA.

TI/IHOBBIG KOHTpOJILHBIC 3aaHUs NJIIN UHBIC MaTepI/IaJILI JJI1 OOCHKHU 3H3.HPII>1, yMCHHﬁ, HAaBBIKOB U (I/IJII/I)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOUIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Meroandeckue MaTepHalibl, ONMPEACIISIONINE MPOIEAYPY U KPUTEPUHU OLICHUBAHUS CHOPMHUPOBAHHOCTH
KOMIIETECHIIMI TTPU MIPOBEACHUH MPOMEKYTOUYHOM aTTECTALNU.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)KyTO‘-IHOﬁ aTTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX U OKOHYATCIIbHBIX PC3YJIILTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

®dopMBbI TIPOMEKYTOUHOM aTrTecTanuu: sauem (3 cemecmp).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon 1 HanMeHOBaHNE KOMIIETEHIIUU Kon nnnukaTopa JOCTIKEHHS KOMIETEHIIUN
OIIK-1 CnocoGeH cTaBUTh U peliaTh OIIK-1.7 Ucrionb3yeT 3HaHUS CIIEUAIBHBIX pa3zeioB (pu3nku B CBOEH
WH)KEHEPHBIE  HAyYHO-TEXHUUYECKHE IpoQeCCHOHANBHOMN NS TENbHOCTH

3amaun B cpepe cBoei
po¢eCCHOHANTBHON NesITeIbHOCTH 1
HOBBIX MESKIUCIUTUTHHAPHBIX
HaIIpaBJICHUH C MCIIOIF30BaHHEM
€CTeCTBCHHOHAYYHBIX, MATEMATHICCKUX U
TEXHOJOTHYECKUX MOJIeNIeH

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

Kox u HauMeHOBaHKE HHAUKATOPA PesynbraThl 00y4eHUS 110 AUCIUILIHHE OlieHOYHBIE
JMOCTIIKEHUST KOMIIETEHIIUN MaTepHaIbl
(cemectp 3)
OIIK-1.7 Ucnonp3yeT 3HaHUS OOGyyaroniuiicst 3HaeT: Tectpim. 2.1.1
CICIHANBHBIX Pa3aesioB (GU3UKU B CBOCH OCHOBHBIC TIOHATHS M 3aKOHBI CICIMATBHBIX Pa3/eioB
npoQeCCUOHANBHON JACSITEIBHOCTA (dhu3uky B cBOCH npodheCCHOHATBHON EATSIbHOCTH
OO0yyaroniuiicst ymeeT: Samaun 1. 2.2.1
HCIOJIB30BaTh  OCHOBHBIC  IIOHATHS W 3aKOHBI | Tecthl m.2.2.2
CIIeLIMAIbHBIX pas3zaenos ¢buznku B CBOE#H
poeCCHOHANBHON AesITEIbHOCTH
OO0yJaroniuiics BIacer: Samanns 1. 2.3.1
HaBBIKAMU MPUMEHCHHS OCHOBHBIX MOHSATHHA M 3aKOHOB
CIIeLMAIbHBIX pas3zaenos ¢buznku B cBOE#H
mpodecCHOHATLHOM JesITeIbHOCTH

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJJHON U3 cleaAyromux GopM:
1) cobecenoBanue;
2) BeinonHeHue 3afganuil B JMOC yHuBepcurera.




2. Tunosbie! KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPUAIIBI VISl OLEHKH 3HAHMIL, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunosBble BOIIPOCHI (3aL[aH]/I$l) JIUIS1 OLEHKH 3HAHHII B KauecTBe 06pa30BaTeJ’le0F0 pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

KOZ[ 1 HAaMMCHOBAaHUEC WHAUKATOpA O6pa3OBaTeHLHLIﬁ pe3yibTaTt
JOCTHXXCHUA KOMIICTCHIIMN

OIIK-1.7 MHcmomp3dyer 3HaHusa | OOydYarOUIUiiCs 3HACT:

CICIHUANBHBIX Pa3JeyioB (DU3UKKU B | OCHOBHBIC ITOHATHUS M 3aKOHBI CIICIUAIBHBIX pa3zesioB (PU3UKU B CBOCH npodeccHoHaTbHON
cBoeit npopeCCUOHATBHOMN | EATETbHOCTH

JIeSITENIbHOCTH

2.1.1 TIpumMepsbI TECTOBBIX 32 IAHUIA

1. Yro Takoe BOJIHOBAs MOBEPXHOCTH?
a) IloBepXHOCTP B MPOCTPAHCTBE, IO KOTOPOM IOIITA BOJHA B JaHHBI MOMEHT BpEMEHH
b) Teomerpuueckoe MECTO TOUEK, UCIIBITHIBAIONINX BO3MYIIICHHE B OJIMHAKOBOH (hase
€) TeomeTpudeckoe MECTO TOUEK, BO3MYIICHHUS KOTOPBIX MAKCHMAIbHbI
d) TlorpannyHas MOBEPXHOCTh, OTACIAIONIAS BO3MYIICHHYIO Cpely OT HEBO3MYIIIEHHOMN CPe/Ibl
e) IlnockocTb, MEPICHANKYIIAPHAS HATIPABICHHUIO PACTIPOCTPAHCHUS BOHBI

2. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PaCIPOCTPAHEHHS CBETOBBIX JIy4ei
a) Caer MeXy JIFOOBIME ABYMS TOYKaMH PACIPOCTPAHSIETCS 110 MPSAMOM JTMHHH, COSTUHSFONIHN TOYKH
b) B mo0bIX cpenax CBETOBOM JIyd MPEACTABISET COOON MPSIMYIO JTHHHEO
c) CaeroBast BOJIHA BCET/[a PACTIPOCTPAHSACTCS MO MPSIMO#T JIHHUH
d) B oIHOpPOIHBIX Cpeaax CBETOBOM JIyY SBISETCS MPSIMOi THHUEH
e) B onruyecku Npo3pavHbIX CpeAax CBETOBOM JIyd BCera ABIsICTCS NPSIMOH JIMHHCH
3. Uro HazpBaeTcs Au(paKiyeii CBETOBBIX BOJH?
a) Bce siBieHus1, CBsI3aHHbBIE C OTMOAHUEM CBETOBBIMU JIy4aMH JIFOOBIX MPETSITCTBUIH
b) PasnokeHHe CBETOBBIX BOJIH B CIIEKTP
c) CoBOKYITHOCTb SIBICHUI, KOTOPbIE 00YCIOBICHBI BOJIHOBOI IPHPOJIOH CBETa M HAOIIOAAIOTCS IIPH €r0 PACIIPOCTPAHCHUH
B Cpeax C PEe3KO BBIPAKEHHBIMHU ONTHYECKUMHU HEOJHOPOTHOCTSIMH
d) CoBOKyITHOCTH SBICHHIA, KOTOPBIE 00YCIOBICHBI 3aBUCHMOCTBIO TIOKA3aTesl TIPETIOMIICHHS OT YaCTOTHI CBETOBOM BOJTHBI
e) HamoxeHre KOTepPEHTHBIX BOJH IPYT Ha JApyra

4. Vkaxute HanboJiee MPaBUIbHYIO (POPMYITHPOBKY 3aKOHA Masroca

a) MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIApHU3aTOpP, MPU OTCYTCTBUH TIOTJIOIICHUSA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

b) HuTeHCHBHOCTH MNOJSAPU30BAHHOTO CBETA, MPOINEANIEr0 4Yepe3 aHaIM3aTop, MPSMO IPOMOPIMOHAIBLHO KBaApaTy
KOCHHYCa yTIIa MeKIY pa3pelicHHBIMH HAIPaBICHUSMH MOJPU3aTOPa U aHATH3aTOPa

C) VIHTEHCHBHOCTH MOJSIPU30BAHHOTO CBETA, MPOIIEIIEr0 Yepe3 aHAIW3aToOp, Pa3pelIeHHOE HAIPaBICHHE KOTOPOTrO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

d) VIHTEHCHBHOCTH €CTECTBEHHOTO CBETA, MPOINEIIETO Yepe3 ONTHUYECKYI0 CHCTEMY MOJISPHU3aTOp-aHaIH3aTop, BCETa
MEHbBIIIe HHTEHCUBHOCTH CBETA, MAJIAIONIETO HA MOJIIPU3ATOP

e) HTEeHCUBHOCTh €CTECTBEHHOIO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPU3ATOP, IMPHU OTCYTCTBHH IIOTJIOHICHUA CBETa
BEIIECTBOM HE U3MEHSETCS

5. CnexrtpanpHas U3TydaTeiabHas CIOCOOHOCTH Tela 3TO
a) oSHeprus, u3jlydaeMmas eJHHHLEH MOBEPXHOCTH Telia 3a SAMHHILY BPDEMEHHU B €IHHHYHOM MHTEPBAJIC IJIHMH BOJIH
b) sHeprus, uznydyaemas BceM HarpeThIM TEJIOM Tella 3a AMHHILY BPEMEHH B IMHMYHOM MHTEpPBAJIC JAJIHUH BOJH
C) TOJHAs PHEPTHsl, U3TyyaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JUaNa30He AJIHH BOJIH 32 SIUHUIY BPEMEHH
d) oHeprus, usayyaemas eMHHLEH MOBEPXHOCTHU Tela 32 ¢ANHUIYY BPEMEHH BO BCEM HHTEPBAJIC [UTMH BOJIH
€) oSHeprus, u3jlyyaeMmas eJMHHLEH MOBEPXHOCTHU Telia 32 SAUHHIY BPEMEHH B ONTHYECKOM JTHAIa30He UTHH BOJH

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpPEJHA3HAYEHHBIE U IIPOBEJCHHS ATTECTALIMOHHOIO
MEpPONPUSTHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KONMYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COIEPKaHH OIIEHOYHBIX CPEICTB CPEaN 00YJaIONINXC sl YHHBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



a)

b)
c)
d)
e)

b)
c)
d)
e)

6. Kakoe 13 mpuBeICHHBIX YTBEPXKICHHUH SIBISIETCSI BEPHBIM B Teopun bopa?

PazpemienHpiMH OpOMTAMM IJISL JIEKTPOHOB SIBJISIIOTCSI TaKWe, /sl KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOUTE U €€ PaJANYC MOTYT OBITh IIPOU3BOJILHBIMH

Paanyc opOHTBI BJIEKTPOHA C TEUSHHEM BPEMEHH YBEINYHUBACTCS

[Ipn nBMXEHNUN 3IEKTPOHOB IO OPOUTE MPOUCXOANUT HEMPEPHIBHON H3Ty4YECHHE SHEPTUU

Pamiyc opOHUTEI 3IEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIIASTCS

7. Uro BBIpaXarOT COOTHOIICHHS HEOTIPEIEIIEHHOCTEH B KBAaHTOBOM MeXaHUKe?

CoOTHOLIEHUSI MEXKAY H3MEPEHHBIMU TOYHBIMHU 3HAYCHUSIMHA KOOPANHATHI ¥ UMITYJILC MUKPOYACTHIBI

OTcyTCTBHE OrpaHHMUYCHUN AJI OJHOBPEMEHHOTO U3MEPEHUs KOOPAUHATHI U UMITYJIbCAa MUKPOYACTUIIBI
KopnyckymspHsle cBOICTBa BelecTBa

BomnHoBBIE CBOMCTBa MUKPOYACTHII

COOTHOIIEHUS! MEXIY CPeIHUMH KBaJApaTHUYECKUMHU OTKJIOHEHUSMH NPU OJAHOBPEMEHHOM H3MEpPEHHU KOOPAMHATHI U
UMITYJIbCa YaCTHIIBI

8. Ha mudpakunonHyto perrerky ¢ mepuomoM O Tamaer cBET OMpeeieHHOW IIMHBI BOJHBL Kakoit u3 dopmymn
COOTBETCTBYET MaKCHUMYM IIEpPBOTO MOpsiaKa?

. A
a) 5|n§0=a b) Sin(p:% c) Singoz% d) Singo:% e) Singo:zd—/l

9. Ilpu masieHUHU CBETOBOIO JIy4a, PacpOCTPAHSIONIETOCS B IEPBOH Cpe/ic Ha TPaHHUIly pa3jeiia MepBoil U BTOPOi
cpenbl ¢ MOKa3aTeNIIMU IPEJIOMIIEHHA N1 N, , N, >N, YTOJl IOJIHOTO BHYTPEHHETO OTPAKEHUS ¢ YIOBIETBOPSIET

YCJIOBHIO
. n . n n n n
a) sina=—1 b)sina=-2% ¢) tga=-— d) tga=—2 ) cosa=—>
n2 nl nZ 1 n2

2.2 TunoBble 3aJaHUA I OLIEHKH YMeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yibTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT:

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHIUKATOPa JOCTHKESHUS

KOMIICTCHIIH

OIIK-1.7 Ucnonb3yeT 3HaHUS OO0yyaronuiicst ymeeT:

CIEIHUATBHBIX PA3/eNIOB GU3UKKA | MCIOJIB30BaTh OCHOBHBIC IMOHATHS M 3aKOHBI CICHHAJBHBIX pa3eioB (U3UKH B CBOEH
B CBOCH MPOeCcCHOHATTHHOM podeCCHOHANBLHOM eI TeIbHOCTH

JICATEIbHOCTH

a)
b)
c)
d)
e)

2.2.1 IlpumepsI 3aga4

Paccrostane L ot meneit 1o sxpana B onsite FOHra paBHo 1 M. OnipeaennTs pacCTOSHUE MEXTYy IIEISIMH, €CITH Ha OTPE3Ke
auHol 1 = 1 cm ykiaasiBaercss N = 10 TeMHBIX HHTep(EPEHIMOHHBIX 11010¢C. [InHa BoaHbl A = 0,7 MKM.

Ha nnenky u3 raunepuna tonmuaor 0,3 MxM magaeT Oesnblid cBeT. Kakum OyzeT ka3aThes 1BET IUICHKH B OTPaKEHHOM
CBETE, €CIIU YToJI NaJeHus Tyden 45°7

Kakyro pa3HOCTb JUIMH BOJIH MOXKET Pa3pelInTh TU(pakunoHHas pelIeTKa IIMPUHON 2 CM U NTEPUOJIOM 5 MKM B 00JacTH
KpacHbIX Jy4eii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOPsiaKa?

EcrecTBeHHBI CBET NagaeT Ha MOBEPXHOCTh IUIJIEKTPUKA IO YIJIOM HONHOW mnossipusanuu. Koaddumuent
npomyckaHus cBeta paser 0,915. Haiftu cTeneHs mossipu3aiiui peJIoMICHHOTO JIyda.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJIIPU3ATOPA, YTOJI MEKAY TIIABHBIMH INTOCKOCTSIMU KOTOPBIX paBeH 45°. Bo
CKOJIBKO pPa3 YMEHBIIUTCS HHTEHCHUBHOCTh CBETa IIOCIE MPOXOXKICHHSA OSTOW cucTeMbl? CUHTaTh, UYTO KaXKIBIH
MOJISIPU3aTOp OTpakaeT u noryomaet 10% magaromero Ha HUX CBETa.

Karon BakyymHOro (oTosnmementa ocBemiaercsi cBeToM C AIMHOW BONHBEI 0,405 MkM. DOTOTOK MpeKpamiaercs MpH
3a/Iep KUBArOIIeH pa3HocTH oTeHuanoB 1,2 B. Haiitu paboTy BeIx0/1a 2JIEKTPOHOB U3 KaTOAA.

2.2.2 IlpuMepbl TECTOBBIX 3a/IaHUH

1. TeMnepaTypa a0COIIIOTHO LIépHOl"O TCJIa YMCHbIINWIIACh B 2 pasa. Kak usmenuniace ero OHEPIreTUICCKasA CBETUMOCTb

YBenaunuuiacs B 16 pa3
YBenuumiach B 2 pasza
YBenuuniach B 4 pasza
‘YMeHbIImIach B 2 pasa
Ymenpnmmiack B 16 pa3




Kpacuas rpanuma Gportosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(oroHa, Be3bIBatOIIEro Goroappexr. OTBeT Aath B 3B.

a) 1,275B
b) 3,115B
) 535B
d) 9,21B
e) 12,435B

dotoH paccediicda 1o yriom 0 = 60° Ha NEPBOHAYAIILHO TMOKOMBIIEMCS S3JICKTPOHEC. OHpe[[eJ'II/ITI) HavYaJIbHYHO 3HCPIUIO
q)OTOHa, €CJIM AJIMHAa BOJIHBI paCCEIHHOTO (bOTOHa OKasajiaChb paBHOﬁ KOMIOTOHOBCKOM JIJINHE BoJIHBL. OTBET naTth B MaB.

a) 031 MsB
b) 0,61 MbB
c) 0,84 MaB
d) 1,02 M»sB
e) 2,25MbsB

2.3 TunoBble 3aJaHUA /1JIsl OIEHKH HABBIKOB B KauecTBe 00pa30BaTe/ILHOI0 pe3yabTaTa

Kon u HaumeHoBaHue OO6pa3oBateibHBIN pe3yabTaT
HHIAUKATOpA JOCTHKCHUS
KOMITETCHIMH

OIIK-1.7 HWcmoms3zyer 3HaHua | OOyJalOLIMIACS BIaJCCT:

CTEIHUAIBbHBIX Pa3fenoB (M3MKH | HABBIKAMU NMPUMEHEHMS OCHOBHBIX IOHATHH M 3aKOHOB CIICHHAIBHBIX PA3feioB (QU3UKH B
B CBoeH TPOQECcCHOHANBHOW | CBOEH MpOQeCcCHOHANBHON ACSITETbHOCTH

JIeITeIIHOCTH

2.3.1 llpumepsI 3agannii

1. PaccrosiHMe MeXIy COCEIHMMH MaKCHMyMaMHM IIpH JUITMHE CBETOBOW BOJHEI, paBHOI A, B ombite FOHTra paBHO 0.1 MM.
Yemy Oyner paBHO pacCTOSTHHE MEX/y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpHU JUIMHE BOJHBI 217

2. B ombite FOHra paccrosinue Mexay meisiMu 1 MM, paccTOsSTHUE OT MCTOYHHMKOB JI0 IKpaHa 3 M, IIMPUHA T10JIOC Ha SKpaHe

1,5 mMm. HaiiT 1uinHy CBETOBOM BOJIHEI.

YeMy paBHA IOCTOSIHHAS TUPPAKIHOHHON peIéTKH, eciu Ha 1 MM e€ muHBI conepxutcs 200 mTpuxoB?

Temneparypa abcoar0THO YE€PHOTO TeJla yMEHbIIMIach B 2 pa3a. Kak n3MeHHIach ero SHepreTHieckasi CBeTUMOCT?

5. Dueprus (HoTOHA, COOTBETCTBYIOIIAs KPAacHOM rpanuue dporosddekra, nus kamus pasua 7,2 - 10719 [Ix. Onpenenure
MaKCHMaJIbHYI0 KMHETHYECKYIO HEPTHIO (POTOIEKTPOHOB, €CJIM HA METaJUl MaJaeT CBET, SJHEPTHs (OTOHOB KOTOPOTO
paBHa 10718 k.

6. Kak m3meHnTCS paccrosiHME MeXIy WHTep()EepeHIMOHHBIMH IojJocaMd B ombiTe HOHra, ecinm paccTOSHHE MEXIY
9KpaHaMH YBEJIUYUTH B 2 paza?

A~ ow

7. B ombrte FOHra mmHa BoHEl nm3MeHmnachk ¢ 600 aM Ha 400 aM. Kak m3MeHHIIach MUPHHA TOJIOC HA 3KpaHe?

8. [Ilepuon nmudpaxumonHoit penretkud paBen d. Kak u3MEHHTCS paccTOsSHHE MEXIYy TIIABHBIMH MAaKCHMyMaMd IIpH
JudpakIuy cBeTa Ha AU(MPAKIMOHHON pemeTke MpH HEOOIBIINX yriiaX AU(paKIfu, eCld MepHox Au(pakIuoOHHON
periieTky GyeT paBeH 2d, a MOJ0KEHHE MEXY PEIICTKOM U DKPAHOM HE H3MEHHTCS?

9. Kak n3aMeHmnach Temieparypa YepHOro Teja, eclii JUIMHA BOJHBI, COOTBETCTBYIOIIAs MAaKCHMyMy €ro CHEKTPaJbHOU
TUIOTHOCTH YHEPTeTHYECKON CBETUMOCTH, cMeCTHTCS ¢ A; = 300MkM 110 A, = 100MKM?

10. Kak ObUTa M3MEHEHA 4acTOTa CBETA, €CJIM MaKCHMallbHAsi CKOPOCTh 3JICKTPOHOB mpu GoToddhdhexre Bozpocia B 3 paza?
PaboToii BBIX0/1a 3IEKTPOHOB M3 METAJlIa IIPEHEOpeYb.




2.4 TlepeyeHb BONPOCOB /IJIAA MOATOTOBKH 00y4aIOIMXCS K MPOMEKYTOUHOM aTTeCTAllUN

3 cemecTp

1. CeeroBsbie nyun. 3aKOHBI reomeTpudeckoit ontuku. [Ipuanun depma.

2. llenTpupoBanHbie onTtuueckue cuctembl. Jlua3zpl. @opmyma ToHkoON mH3BL [locTpocHme
M300paXeHU B TUH3AX.

3. KorepeHTHOCTP W MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. WHTepdepeHius cBera. YcioBue
MaKCHUMyMOB U MUHUMYMOB. MeTo/ bl Ha0Jt01eHus HHTep(epeHIM CBeTa.

4. NntepdepeHius cBeTa B TOHKUX TUICHKAX U MJIACTUHKAX.

5. Konbsna Herorona.

6. Audpaxius ceetoBbix BosiH. Metoz 30H Openers.

7. Iudpaxmus Openens Ha KpyriioM oTBepcTHH U aucke. Crimpans Openerns.

8. Mudpaxus @paynrodepa Ha 0JHOH MIENIH.

9. udpakmus Opaynrodepa Ha 1uppakIImOHHON PEIIETKE.

10. ducniepcus cBeTa. DINEKTPOHHAS TEOPUS AUCTIECPCUH.

11. EcrecTBeHHBIN U MONApU30BaHHBINA cBeT. [lonspusamus cBeTa Npu OTPaXKEHUU U MPETOMIICHUH Ha
TpaHMIIe ABYX JHAJICKTPUKOB.

12. Tlonspusanus cBeTa Mpu MPOXOKICHUH Yepe3 aHU30TPOIHBIE KPUCTAILIIBL.

13. TerytoBOE M3IIydEHHUE U €TO XapaKTEPUCTHKH.

14. 3akonsl TerioBoro uznyueHus (3akonsl Kupxroda, Credana — bonbiimana, Buna, hopmyinsr Penes-
Jlxunca u [lnanka).

15. ®otorhdexT. 3akonsl hoTorddhexra u X 00bACHEHUE C TOUKH 3PEHUS KBAHTOBOI TE€OpUU CBETA.

16. Dddexr KomnTona u ero sneMeHTapHast TEOPHSL.

17. Pa3Butue npeacTaBieHuil 0 CTpOeHUHU aToMa. bopoBckasi Teopus BOJOpOA0N0100HOTO aToMa.

18. KopmyckymsipHO-BOJIHOBOH Jyajii3M CBOMCTB BellecTBa. BomHb! 1e bpoiiis n ux cBolcTBa.

19. CooTHomeHue HeonpeaeneHHocTel [ elizenOepra.

20. BonHOBast QyHKIINS M €€ CTATUCTUYECKHIA CMBICIL.

21. O6ee ypasHenue lllpenunrepa. Ypasuenue lllpenunrepa s cTallMOHAPHBIX COCTOSHUM.

22. Yactuna B OTHOMEPHOH IMMOTCHIIMAIBHOU sIME.

23. IlpoxoxaeHre 4acTullel MOTEHIIMAIBHOTO Oaphepa.

24. Bopmopomonono0Hbie aTOMbl. DHEpreTHdeckrue ypoBHU. [loTeHInanbl BO30YK/IeHUST M HOHU3AIHH.
CrniexTpbl BOAOPOAOIOJOOHBIX ATOMOB.

25. Hepa3mnamMoOCTh OJIMHAKOBBIX YaCTHI[ B KBaHTOBoW Mexanwke. [Ipuamun Ilaymm. CrpykTypa
HHEPreTUYECKUX YPOBHEHW B MHOTORJIEKTPOHHBIX aTOMaXx.

26. Tunbl cBsi3el 2JEKTPOHOB B aTOMax.

27. Monekyna Bogopoaa. @usudeckast mpupoa XMMUIECKO# cBs3H. MlOHHAs 1 KOBaJIGHTHAS CBSI3H.

28. DnekTpoHHBIE, KoyebaTelabHblE W BpallaTelIbHbIE COCTOSIHMS ~MHOTOATOMHBIX — MOJIEKYIL
MonekynspHbI€ CIIEKTPHI.

29. DneMeHTbl KBAaHTOBOW TEOpUM M3JIyuyeHHs. BBIHYXJEHHOE M CIIOHTaHHOE H3NydyeHHE (HOTOHOB.
[TpuHIIMT pabOTHI KBAHTOBOTO T€HEPATOPA.

30. Ctpoenue aromHoro sapa. Mojenu siipa. SlaepHble peakiuu. 3aKOHBI COXPAHEHHsS B SACPHBIX
PeaKIHsIX.

31. PannoakTuBHbIe TpeBpamieHus saep. Peakuus sinepHoro nenenus. llemnas peakuust JeneHus.
SAnepHslil peakTop.

32. DneMeHTapHbIE YaCTULIBI U UX B3aUMOJCHCTBUSI.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMH NP NPOBEACHHH NIPOMEKYTOYHOH aTTECTALMHU

KpnTepIm (l)OpMHpOBaHI/IH OILICHOK 110 0TBE€TaAM Ha BOINIPOCHI, BLINMOJHEHHUIO TECTOBLIX 3agaHui

- OneHka «OTJMYHO» BBICTABISETCS OOYYAIOIMIEMYCs, €CIIM KOJWYECTBO IMPABUIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- O1IeHKa «XOPOIII0» BHICTABIISCTCS 00YJAIOIIEMYCs, €CIIM KOJTMYECTBO IPABIILHBIX OTBETOB HAa BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OlLeHKa «yJI0BJETBOPUTEIbHO» BBICTABISCTCS OOYYArOMIEMYCs, €CIIM KOJHYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 001Iero oobEMa 3aJaHHBIX BOTIPOCOB,

- OreHKa «HEYI0BJEeTBOPHUTEIbLHO» BBICTABISCTCS OOYJArOMIEMYCS, €CJIH KOJWYECTBO MPABUIHHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi oueHOK M0 pe3yJbTaTaM BbINIOJTHEHUS 3aIaHU

«OTJIMYHO/324TEHO0» — CTABUTCS 3a pabOTY, BHIIOJIHEHHYIO [TOJHOCTBIO 0€3 OINOO0K U HEJJOUETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTbIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil OIMOKY U OJTHOTO HeloueTa, He 0oJiee TpeX HEJJ0UETOB.

«Y10BJIETBOPHUTEJIBHO/32a4TEHO» — CTAaBUTCA 32 PadOTy, €ciIu O00y4yaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUT HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
IIPEBBICUIIO HOPMY JIJIsl OLCHKH «yJJOBJICTBOPUTEIBHO» WM MPABUIIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowvr owubox:

- 2pyoOvle OwubKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 peuleHus 3a0ay;
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, onpedelleHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0ouembl.: HePaYUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEULHOCU 8 YOPMYTUPOBKE
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OLIEHOK 10 324eTy

«3auTeHo»» - O0yyaromMNCs JAEMOHCTPUPYET 3HAHME OCHOBHBIX pa3feioB MPOrpaMMbl M3ydaeMoro
Kypca: ero 0a3oBbIX MOHATUN M (PyHIaMEHTalbHBIX MpoOJeM; MpuoOpesl HeoOXOJUMBbIE YMEHUS U HaBBIKH,
OCBOMJI BOIIPOCHI MTPAKTUYECKOT'O NMPUMEHEHUS MOJYyYeHHbIX 3HAHUH, HE JOMYCTHI (PAaKTHYECKUX OIIMOOK MpHU
OTBETE, JOCTATOYHO IOCJIEAOBATEIbHO W JIOTMYHO M3J1araeT TEOPETUYECKUN MaTepual, IOIMycKas JHIIb
HEe3HAYUTENIbHbIE HApYIIEeHNS OCIIEeI0BATEIbHOCTH U3JI0KEHNUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4uTeHO»)» - BBICTABISETCS B TOM cllydae, Korja oO0ydaromuics JeMOHCTpUPYeET ¢pparMeHTapHbIe
3HAaHUS OCHOBHBIX pa3/eioB MPOTrpaMMbl HU3y4aeMoOro Kypca: ero 0a30BBIX MOHATUH U (QyHIaMEHTAIbHBIX
po0iem. Y sK3aMeHyeMOoro cJ1abo BEIpakeHa CIIOCOOHOCTH K CAMOCTOSTEIHbHOMY aHATMTUYECKOMY MBIIIUICHHIO,
UMEIOTCS 3aTPYJHEHUS B M3JIOKEHUM MaTepHalia, OTCYTCTBYIOT HEOOXOJIMMbIE YMEHHS M HaBBIKH, JIOMYILEHBI
rpyOble OIIMOKY U HE3HAHHE TEPMUHOJIOTHH, OTKa3 OTBEYATh Ha JOMOJHUTEIbHBIE BOIPOCH], 3HAHHE KOTOPBIX
HEOOXO0IMMO JJIsl TIOJTYYEHUS MOJIOKUTETBHON OLIeHKH
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