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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHue CTyIeHTaMH OCHOBHBIX MTOHATHUH, 3aKOHOB U MoJieNiell PU3HKH.
2. OcBoeHuE CTYJEHTAaMHU U YMEHHE HCIOJb30BATh METOJbl TEOPETUYECKOrO H
HKCHEPUMEHTAIBHOTO UCCIIEOBAHUH B (PU3HKE, METOAOB OLIEHOK (PU3MUYECKUX BEIUYHH.

1.2. 3agauy AUCHUILIUHBI

1. JlaTh aIcKBaTHOE COBPEMEHHOMY YPOBHIO 3HAHUI MPEACTABICHUE O HAYYHOW KapTUHE MUPA.

2. Chopmuposars y ctyaenToB TYCVYPa nenoctHoe npeacTaBieHrne o GU3MIECKUX MPOIECccax H
SBJICHUSX, TPOTEKAIOIIUX B MPUPOJE.

3. ChopmupoBarh CmOCOOHOCTH pemath 3agadu NpodecCuoHaNbHON NESITEIbHOCTH Ha OCHOBE
MIPUMEHEHUS €CTECTBEHHOHAYYHbIX 3HAHUH.

4. ChopmupoBaTh CIOCOOHOCTh MPOBOJUTH HU3MEPEHUS M HabOmoaeHus, oOpabaTeiBaTh U
MIPE/ICTaBIISATh SKCIIEPUMEHTANIbHBIE ITaHHBIE.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyINbl CEMUANbHOCTEN U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaTbl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

3HaeT OCHOBHBIC (PM3NYECKHE SBICHUS,
(byHIaMEeHTaIbHBIC TIOHATHS, 3aKOHBI U
TEOPUU KJIACCHYECKOH U COBPEMEHHOM
bu3uKu

OIIK-1.2. Ymeer
aHAJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IPUMEHSTh
METOJIBI PEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodeccCuoHaIbHON 00J1aCcTH

Vmeer:

BBIJICISITH KOHKPETHOE (PU3HUECKOE
coJiepKaHue B MMPUKIIATHBIX 3a/1a4ax
OyylIen 1esaTeTbHOCTH;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE
CBSI3U MEXY SBJICHUSIMU TIPUPOJIBL;
HCIIOJIH30BaTh MaTEeMAaTHUECKUI anmapar npu
peIIeHUH PUKIIAIHBIX 3a7a4,

OIICHUBATDH PE3YJIbTAThI CBOCH JIEATEITHLHOCTH C
TOYKH 3PEHUS UX COOTBETCTBUS (U3UIECCKUM
SIBJICHUSAM U 3aKOHaM.

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

Brnaneer pusnueckum amnmapaTom st
peleHHsI TPUKJIAIHBIX 33724 CBSI3aHHBIX C
Oymyuieit mpodeccuoHanbHON
JESITeTTbHOCTBIO.

OIIK-2. Cnocoben
CaMOCTOSITEIIEHO
IPOBOJIUTH
HKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHEIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIC
MIPUHIIHAITBI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAaHMS OCHOBHBIX
npruemMoB 00pabOTKH U
MIPEICTABICHUS ITOJTYICHHBIX
JIAHHBIX

3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
AKCHIEPUMEHTAIBHBIX H3MEPEHUH (HU3UIECKIX
BEJIMYMH IIPU BBIIIOJHEHUH JJaOOPATOPHBIX
paboT 1 OCHOBHBIEC IPUEMBI aHATTN3A
JKCIIEPUMEHTAIIBHBIX TaHHBIX.

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

YMeeT IaHupoBaTh MPOBEICHUE
OKCIIEPUMEHTA TIPU BBITTOJTHECHUN
1abopaTOPHBIX padoT;

BBIOMPATH YPPEKTUBHYIO METOUKY
U3MEPEHUsT PU3NIECKUX BEITHUUH.

OIIK-2.3. Brageet HaBbIKaMHu
MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Brnaneer HaBbikamu:

NPOBECHUS SKCIIEPUMEHTAIBHBIX
UCCIICIOBaHHI B paMKax J1a00opaTopHBIX
pa0or;

UCIIOJIb30BAHUS OCHOBHBIX IIPHEMOB
00pabOTKH IKCTIEPUMEHTAIBHBIX JTAHHBIX U
OLICHKH MOTPEITHOCTH U3MEPEHHUH;
(bopMyTUPOBaHUS IPAMOTHBIX BBIBOJIOB TI0
nabopaTopHoii pabore.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 14 3a4eTHEBIX CIWHUII, 504 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabiuue 4.1.

Tabnuua 4.1 — Tpy10eMKOCTb TUCIMITIIMHBI 110 BUJIaM Y4eOHOM 1eATeIbHOCTH

CornacoBaHa Ha noptane N2 81016




Bcero Cemectpbl

Bunpl yueOHOI IesITeTbHOCTH wacos |1 cemectp|2 cemectp|3 cemectp

KonTakTHas padora 00yyaomuxcs ¢ npenogaBaresiem, 60 22 18 20
BCero
JlaGopaTopHbie 3aHITHS 28 12 8 8
CamocrosTensHas padoTa 1Mo pyKOBOJACTBOM 20 6 6 8
npernoaaBaTens
KonrtposnbHbie paboTbl 12 4 4 4
CamocrosiTe/ibHasi padoTa 00y4alouuxcsi, Bcero 417 149 153 115
[ToaroToBka k mabopatopHoi padboTre 55 20 18 17
Hanucanue otueta no nabopaTtopHoii padote 56 20 18 18
CamMocToATenbHOE N3yYeHHUE TEM (BOIIPOCOB) 236 89 87 60
TEOPETUYECKON YaCTH JUCIUTUTHHBI
[ToaroToBka K KOHTPOJILHOM paboTe 70 20 30 20
ITonroToBKa U cAavya YK3aMeHA 27 9 9 9

O0mas Tpya0eMKOCTh (B 4acax) 504 180 180 144

Oo6mas TpyroeMkocTh (B 3.e.) 14 5 5 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3ienaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUIIINHBL U BUBI YYEOHOH IeATEIbHOCTH

HazBanus pasznenos (tem) | Jla6. | Kontp. | CPII, | Cam. Beero wacos (663 dopMupyemsie
TUCLAIUINHBI pao. pao. 4. |pab., 4 TPOMEIKYTOTHOR KOMIIETEHLINHA
aTTECTaIuH)
1 cemecTp
1 Mexanwuka 8 4 3 75 90 OIIK-1, OIIK-2
2 MonekynsipHas pusmuka u 4 3 74 81 OIIK-1, OIIK-2
TEPMOJUHAMHKA
Wroro 3a cemectp| 12 4 6 149 171
2 cemecTp
3 DAEKTpUYECTBO U 4 4 2 58 68 OIIK-1, OIIK-2
MarHeTu3m
4 DnexTpuyecKue - 2 38 40 OIIK-1, OIIK-2
KoJ1e0aHusl U BOJHBI
5 BonHoBas onTrka 4 2 57 63 OIIK-1, OIIK-2
Uroro 3a cemectp| 8 4 6 153 171
3 cemecTp
6 AtoMHas pu3nKa. 8 4 5 75 92 OIIK-1, OIIK-2
BBenenue B puzuky
TBEPJIOTO TeyIa
7 SAnepHas pusuka - 3 40 43 OIIK-1, OIIK-2
Wroro 3a cemectp| & 4 8 115 135
Utoro| 28 12 20 417 477

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pa3iesioB (TeM) IUCIUILIMHBI IPUBEACHO B Ta0uIEe 5.2.
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Tabmuma 5.2 — Coneprkanue pa3ieiaoB (TeM) JUCITUTIIMHBI

HasBanus pazgenos
(TeM) AUCIUTLTUHBI

Coneprxanue pa3ziesos (TeM) TUCIUILTHHBL

CPI1,

dopmupyembie
KOMITETCHITNH

1 cemecTp

1 Mexanuka

Mertox koopauHatT. BekTopsl. OnpeneneHus NepBHYHBIX (HH3UIECKUX TEPMUHOB.
Cucrema koopauHat. CKOpOCTh U ycKopeHue. Mi3MeHeHne KoOpIuHaThl KaKk
HUHTErpai oT ckopocT. O00OIICHNE HA CITyYall TPEXMEPHOTO JBHKEHHUS. BEeKTOpEI.
BekropHnas anredpa. Kunemaruka marepuanbHoit Toukd. CKOpPOCTh M YCKOPEHHE
TIPU KPUBOJIMHEHHOM OB KeHUH. BexTopHoe npousBenenne. Kunemarnka
BpaLIaTeNILHOTO ABIKEHUS. [{BIKEeHHE Tela, OPOIIEHHOTO MO YIJIOM K TOPH30HTY.
3akons! qBwxkeHus. [Tonsrue cuibl. Bropoit 3akon HetotoHna. Macca. Tpertuii 3akoH
Hetorona. lnepunanbHble cucteMsl oTcueta. HenHepunanbHble CHCTEMBI OTCUETA.
IIpunnun otHocurensHocTu [Nanunes. [Ipumeps! paznuyabix cuil. Ummynsc u
sHeprus. LleHTp nHepuuu (LUeHTp Macc) MpOTsHKeHHOro Tena. OnpeneneHue
IIOJIOKEHHS LIEHTPa Macc y NpocThiX Tel. Mmmyibe Tena. Mexanuueckas padboTta u
KuHeTndeckast sHeprust. KoncepBatusHble cuiibl. [loTeHnnansHas sHeprus.
I'panuent. 3akoH coxpaHeHHs MeXaHU4ecKoi sHepruu. CTONKHOBEHUE IBYX
yacTHLl. BHyTpeHHss1 sHeprust MexaHudeckoi cucteMsl. Kitaccudukanus napHsix
CTOJIKHOBEHUH. AGCONIOTHO yIpyruil IEeHTpaIbHbIH (JJ060BOMH) ynap. AGCOIIOTHO
Heynpyruii ynap. CroiakHoBeHnue B C-cucreme. AGCOIIOTHO yIpyTuit
HELleHTpalbHbIA yaap. Mexanuka xuakoctd. 3akoH ITackans. ['mapocraruueckoe
nasnenue. Cuna ApxuMena. CTalloHapHOE TEUEHUE UACAIbHON KHUIKOCTH.
IIpumeps! ucnonb3oBanus ypasHeHus bepayiuu. Baskoe tpenue. Teuenue Bs3koi
xuaxoctH 1o tpyoe. TypOynentaoe Teuenne. Yncno Peltnonbaca. Crmsr
COIIPOTUBJICHHS IPU BIKEHUU TEJl B BSI3KOM KUIKOCTH. YIIPyTUE CBOUCTBA
TBepabIX Ted. Hampsoxenue u negopmanms. 3ako ['yka. Moayns FOHra
otHouenue [lyaccona. DHeprus ynpyroi aedopmarmu cpeipl. Bcecroponnee
cxarue. Jedopmanns cxatus 3akperuieHHoro cTepkHs. Tepmuueckas nedopmanus
TBepAbIX Tel. Jedopmanus cnsura. JlnHamuka TBepaoro tesa. MOMEHT HHEPLUU
TBEpAOro Tesia. MOMEHTBI HHEPIIMH HEKOTOPBIX MIPOCTHIX Tell. MOMEHT CHIIBIL.
MowmeHT uMnynbca. JJnHaMuKa BpamarenbHOro IBKeHNs. CKaThIBaHHE KPYTIIOro
TeJla C HAKJIOHHOM IockocTu. TpexmepHoe BpalieHHe TBepAbIX Tel. TeHzop
MOMEHTA MHEPIMH TBEPIOTO Tela. DHEPrus 1 MOMEHT UMITYJIbCa HECUMMETPUYHOTO
tena. ['mpockorn. Llentpo6exHbie cuibl U cuibl Kopronuca. Cuita BCeMUPHOTO
TATOTEHUsI. 3aKOH BCeMUpHOTro TsaroreHus HototoHa. ['paBurtanus BOnu3u
IpoTsKeHHbIX Tel. IlpunuBHble cuibl. 3agaua Kermiepa. [Tapamerpsl
AIMOTUYECKUX OPOUT. AJITOPUTM pacyeTa TpaeKTOPUU HEOECHOTro Tena.
I'apmonnyeckue konebanus. Maible Kone6anus. DHeprus KoyuedaTeIbHOro
nBikeHus. CioxeHre OJHOMEpHBIX KoseOaHuil. buenus. CroxeHue B3auMHO
HepIICHIUKYIISIPHBIX KolleOanuid. KoneOaHus CBI3aHHBIX MasTHUKOB. [IprHIAT
oTHocuTeNbHOCTH. CKOPOCTH CBETa U IoCTynaT JiHmTeliHa. [IpeodpazoBanus
Jlopenma. Cnenctaust npeodpaszosanuii Jlopenria. OTHOCHTEIEHOCTD
OHOBPEMEHHOCTH. OTHOCUTENBHOCTD AJIMH OTPe3KOB. OTHOCUTENBHOCTD
IIPOMEKYTKOB BpeMEHH MexX Iy coObITusIMH. ClIoxKeHHe CKopocTei. Abepparus
cBeTa. PendruBucrckas auHaMuka. PensTHBUCTCKUN UMITYNIbC. DHEPIUs
PENATUBUCTCKUX YaCTHUILl. 3aKOH COXpaHeHMs MOJHOM 3Heprun. Heympyroe
CTOJIKHOBEHHE ABYX PEISITUBHCTCKHUX YaCTHL. YeThIpeXMepHOe MPOCTPAHCTBO-
Bpems. CkansipHoe mpousBezicHne 4-BektopoB. Onrtuueckuii agdext doruiepa.

OIIK-1, OIIK-2

Hroro
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2 MonekynsipHas
(usnka u
TEepMOJMHAMHKA

MonekynspHO-KMHETHYEeCKas Teopus BemecTBa. OCHOBHBIE MOI0KEHUS
MOJIEKYJIIpHO-KMHETH4eCKoi Teopur. HekoTopble MOHATHS TEOPUN BEPOATHOCTH.
[InoTHOCTH pacnpeneneHus BepoaTHOCTU. Bpems u aimuna cBoboHOTO IMpobera
MoJekyn B rase. [Ipoueccr nepenoca. Koaddumnments: nepenoca B rase.
Pacnpenenenue sneprun Mexxay MoJeKylaMu BelllecTBa. PaBHOBeCHOE cocTosAHUE
CTaTHCTUYECKOH cuctembl. CTeneHn cBOOOIbI CII0KHOM cucTeMbl. Pacnipenenenue
Makcgenna. CpenHue 3HaueHus pacnpeneneHus Makcsesuia. Onsit HITepHa.
YpaBHEHUE COCTOSHUS HICaIbHOro rasa. JlaBieHue naeabHOro ra3a Ha TBEPAYIO
CTEHKY. YpaBHEHHE COCTOSIHUS UEaIbHOro rasa. bapomerpuueckas dpopmyia.
BHyTpeHHsIq sHeprus raza. Aauabatuueckuil nporecc. I'a30Bble 3aKOHEI.
TennoeMkocThb ueanbHOro raza. [IpuHIMIIBI TEPMOJIUHAMUKHY.
TepMmoarHaMuueckuii MeTo]. PaBHOBECHBIE COCTOSIHUS U PABHOBECHBIE IIPOLIECCHI.
Ipusammn remmepatypsl. [IpuHIuUm sHTpOnMU. AGCOTIIOTHAS TEMIIepaTypa u
abcoimoTHas 3HTponHs. [IpHHIMI SHEPTHH: TeIUTOTa U PaboTa. AHAIIOTHH MEXITY
napamerpamu P-V u T-S. OcHOBHOE TEpMOAUHAMUYECKOE TOKAECTBO.
W3onapameTpudeckue MpoLecchl UaealbHOro rasa. M3orepmudeckuil mpouecc.
W3oxopuaeckuii mponece. V3obapuaecknii mporecc. AunabaTHIecKuit mporecc.
IMomurponmuecknii mponecc. Bropoe nagano repmoanaamuku. Luxmmaeckne
(xpyrossie) npoueccsl. Lukn nuzensaoro asuraresns. Luxin Kapao. Bozpacranue
SHTPOIHUU B MpOLIECCaxX BIPABHUBAHUSA. 3aKOH BO3PAaCTaHUs SHTPOIIUH U
HeoOpaTtuMocTh. PeanbHble ra3pl. YpaBHEHHE COCTOsTHYS ra3a Ban-nep-Baanbca.
Mzorepma Ban-nep-Baanbca. Kputnaeckoe cocrosinue Bemectsa. BHyTpeHHsst
sHeprus raza Bau-nep-Baansca. [Ipouecc [Ixoyns—Tomcona. da3oBsie nepexoibl.
Uro takoe ¢azoBelii nepexon. TepmoaunamMudeckuid noreHuuan ['uboca.
PaBHOBecue ¢a3 uncroro BemecTBa. YpaBHenue Knanelipona—Kiay3suyca.
Ucnapenne-konaeHcamus Bojbl. TpoiiHas Touka BelecTBa. TeMnepaTypHbie
mkanbsl. Kpucramimueckue Moauukanuy TBEpAbIX BeulecTs. [loBepxHocTHOE
HaTspkeHue. IIoBepXHOCTHAs HEPIUs KOHASHCUPOBaHHOU (a3bl. KanenbHbli MeTo
OIpeieleHNs] TOBEPXHOCTHON sHEpruu. /aBineHue noa HCKpUBIEHHOMN
noBepxHocThIo. ['panHuna paszaena tpex Bemects. Kpaepoii yron. KanwiispHsie
siBiIeHHs. KanmoispHble 1 MOBEPXHOCTHBIE SBJICHUS B Ipupoje. Obmue cBoiicTBa
XKHUJIKUX pacTBopoB. O0Lee NoHATUE pacTBOpa. MneanbHble pacTBOphL. Temnora
pactBopenus. [Ipunnun Jle Ilarense. 3aBUCUMOCTh XMMUUYECKOTO IOTEHIIAAIA OT
KOHLeHTpauuu. PactBop Heneryuero Bemecrsa. OCMOTUYECKOE NaBJICHHIE

OIIK-1, OIIK-2

Hroro

Uroro 3a cemectp

2 cemecTp
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3 DeKTpUYECTBO U
MarHeTu3M

DIIeKTPUIECKOE TI0JI€ B BaKyyMe. DIEeKTPUUIECKUH 3apsi B BakyyMe. 3akoH Kyrona.
Hamnpsixennocts anekrpudeckoro nosst. [punmnun cynepnozunuu. [lonstue motoka.
Teopema ["aycca. Beruucnenue nosneit ¢ momombio Teopemsl ['aycca. [lome
OECKOHEUHOW OJTHOPOJIHO 3apsHKEHHO# M10cKkocTu. [losie IByX paBHOMEpPHO
3apsDKEHHBIX IuIockocTeil. ITone 6ecKOHeUHO JUIMHHOTO 3apsXKEHHOT0 LMIIMHIPA.
[Tone 3apspxenHo# mycrotesnoi cdepsl. [Tone 00beMHO 3apspkeHHOro 1apa. Padora
TIpH NIEPEMEIICHUH 3apsHKEHHBIX YaCTHI B 3JICKTPUUECKOM rosie. Teopema o
nupkyssinun Bexktopa E. TToTeHnuman anexktpocratudeckoro mnoisi. CBs3b MEXIY
HaNPsHKEHHOCTHIO MOJISl ¥ MOTEHIIMAJIOM. DKBUIIOTEHIMAIbHBIE TOBEPXHOCTH.
Pacuer noTeHnManoB NpoOCTEHIINX ANEKTPOCTATUYECKHX Moieid. [Iprumepsl
BBIUMCIICHUS] PA3HOCTH IMOTEHIIMAIOB. DIIEKTPUYECKOE 1oJie AUIos. Jumnons B
IEKTPUUECKOM M0JIE€. DIIEKTPUUECKOE M0JIe B AudIeKTpHuKax. [lonspHelie u
HenoJsipHbIe MOJIeKyJbl. [Tonspuzanus quaaeKkTpukoB. CBsi3aHHbIE 3apsbl.
OTHOCUTENbHAS TUAJIEKTPUYECKas MPOHULIAeMOCTh. BEeKTOp ayeKTpryecKoro
CMEIIEHUS.

Teopema ["aycca it BEKTOpa 3JIEKTPUYECKOTO CMELEHHA. Y CJIOBUS Ha TPaHUIIe
pasznena n1ByX AMANEKTPUKOB. CerHeToaneKTpuku. [IpoBOTHUKH B 371€KTPHUUECKOM
nosnie. Pacnipesienenre >nekTpryeckrX 3aps0B Ha MPOBOIHHUKe. HanpsokeHHOCTH
T10J1s BOJTM3H MTOBEPXHOCTH 3apsDKEHHOTO TIPOBOTHUKA. DIEKTPOEMKOCTD
yenuHeHHoro npoBogHuka. Konnencaropsl. CoequHeHNe KOHIEHCATOPOB. DHEPTHs
3apsDKEHHOT0 KOHAEGHCATOpa. DHEPTHS IEKTPHUUECKOTO MO DHEePrist
B3aUMOJICHCTBUS TOUCUHBIX 3apsiioB. [l0CTOSHHBIN ANEKTpUYECKUN TOK.
OnexTpudeckuil Tok. [I10THOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
OnexTpoaBrKyLIas cuia. [lagenue HanpspkeHus. Pa3HOCT NOTEHIINATIOB. 3aKOH
Owma. ConpoTHBIiieHHE TPOBOJHUKOB. 3akoH OMa B nuddhepeHuansHon popme.
CeepxrpoBoaumMocTh. MomHocTh Toka. 3akoH J[xoyns—IJlenua. [IpaBuna
Kupxroda ams nerneit mocTosHHOTO TOKa. DIEKTPUYECKHA TOK B BaKyyMe.
DneKTpu4ecKruil TOK B ra3zax. MarHuTHOE 1oJie B Bakyyme. MarHuTHoe IoJe.
MarnuTHas uaaykuus. Cusnoblie JuHAW. [IpHHIKMT cynepno3uinu. 3aKoH
buo—CaBapa—-Jlamnaca. Ilpumenenue 3akoHa buo—Caapa K pacueTy MarHUTHBIX
none. MarauTHoe nose npsiMoro Toka. MarHuTHoe 1nosie KpyroBoro Toka.
MarnuTHOe mose ABwxKyuierocs 3apsina. Cuina, qeficTByromas Ha TOK B MAarHUTHOM
nosie. Cuna Amriepa. JleficTBue MarHuTHOTO 10JIsL Ha paMKy ¢ TokoM. Cuita
Jlopenua. /IBmkxeHue 3apsyKEHHONM YacTHUIIBI B OJHOPOJAHOM MarHUTHOM TIOJIE.
Sddext Xomra. [ToTok BekTOpa MarHUTHON MHAYKIMHA. LIupKynsanus BekTopa
MarHuTHON HHAYKIMU. PaboTa, coBepiiaemMasi py IepeMeneHnd TOKa B MarHUTHOM
riosie. MarHuTHOE 110J1€ CojIeHon1a. MarHuTHOE 1oJie TOpouaa. MarHuTHoe 1oJje B
BeniectBe. HamarununBanue marHetuka. MosnekynsapHsle Tokd. HanpsxkeHHOCTD
MarHuTHOTO 1moJisi. OTHOCUTEbHAS MAaTHUTHAS TPOHUIIAEMOCTh. MarHuTHBIE
cBoiicTBa BemecTBa. Buapl maruetnkoB. @eppoMarHeTusM. Y CIIOBUS Ha TPaHUIIE
JIBYX MarHeTUKOB. DJIEKTPOMAarHUTHast HHAYKIUS. SIBJIeHHE DIeKTPOMarHuTHOH
uHAYKIUU. Dnektpoasmwxkynias cuia uHaykimu (3J1C). [pupona 3/1C nHayKINU.
SIBnenue camonnaykuuu. MHayktuBHOCTh. Toku Dyko. Cxkun-3¢dekr. Tok npu
3aMBIKaHUU M Pa3MBIKaHUH LIETIH, COAEPIKaIle MHIYKTUBHOCT. B3anmuas
nHAyKnus. MTHIyKTUBHOCTD TpaHchopMaTopa. DHEPrus MarHUTHOTO OIS,
Buxpesoe anexrpuueckoe nosue. Tok cmemienus. [1onHbril Tok. YpaBHeHUs
Makcaenna.

OIIK-1, OIIK-2

Wroro

4 DnexTpuyecKue
KO0JIEOAHMS M BOJIHBI

Dnektpudeckue kosnedanus. O0mue cBeneHus o konebanusx. KBazucraunonapHeie
Toku. CBOOOJHBIC TApMOHUYECKHE KOJIeOaHUsl B KOHType 0e3 aKTHBHOTO
conpoTtuBieHus. CBOOOTHBIE 3aTyXaOIIHE AIEKTPHUECKUE KOIeOaHHs.
BoIHyX/1eHHBIE 3JIeKTpUYecKue Kosebanus. Pesonanc. MOIIHOCTE, BbIEIsAeMas B
LIENH IEPEMEHHOT0 TOKa. DIEeKTPOMarHUTHBIE BOJIHEL. [ eHeparus
JJIEKTPOMATHUTHBIX BOJH. J[nbdepeHinaabHoe ypaBHEeHHE 3JIEKTPOMArHUTHOM
BouHbI. Jlucrepcus BosiH. Pa30Basi U TPYIIIOBast CKOPOCTh. DHEPTUA M UMITYJIbC
AJIEKTPOMATHUTHOTO TOJIs. B3anMoieliCTBHE 3eKTPOMAarHUTHBIX BOJTH C
BEILECTBOM.

OIIK-1

Hroro
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5 BonHOBas onTuka

PaszButne npencrasnennii o mpupoje cBeta. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh
cBeToBbIX BOJH. HTepdepenus ceera. OnbiT FOHTa. MHTEepdepeHns B TOHKUX
mneHkax. [Tonocel paBHOro HaKJIOHA M paBHOM TONIIMHEL. 3epkaia OpeHens.
Burnpuzma ®@penens. [Ipumenenue unrepdepennnu. [IpocBeTiieHHE ONTHKH.
WuTepdepomerpsl. MHOTONMyueBas nuntepdepenuus. Judpakuus ceera. [IpuHmmmn
Ioitrenca—®penens. Meron 301 @penens. Judpakuus OpeHens Ha KPyTriioMm
OTBEPCTHH U AucKe. MeTo rpadMueckoro BEIYMCICHUS Pe3yIbTUPYIOIeit
amMIuuTyApl. JIudpakius Ha KpyTrJioM Henpo3payHoM aucke. Judpakuus
@®paynrogepa Ha menu. Judpakuus OpayHrodepa Ha AudpakMOHHON pelIeTKe.
Jundpaxuus Ha IPOCTPaHCTBEHHOH pemeTke. Pasperniaromas cliocoOHOCT
ontuyeckux npubopos. [punnunel ronorpadun. [lonspusamms ceera.
EcrecTBeHHBIH U MOIsApU30BaHHbINA cBeT. CTeneHs nossipusanuy. 3akoH Mamoca.
[Monsipuszauus npu oTpakeHUU U MpesoMiIeHuu. J[BoiiHOe TydenpenoMieHue.
[omnsipu3anmoHHble MPUOOPHI. Bpaienne miockoCTH MosprU3alyy.
WntepdepeHus nospu30BaHHbIX JTyUei.

OIIK-1, OIIK-2

Hroro

Wroro 3a cemectp

3 cemecTp
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6 AToMHas Qu3MKa.
Beenenue B pusuky
TBEPJOTO Teaa

KBanroBas ontuka. JIroMUHECIEHIIUS U TEIJIOBOE U3JTyuyeHHEe. 3aKOHbI TEIIIOBOTO
n3nyuenus. 3akoH Kupxroda. 3akon Crehana—bBombiiMana. 3aKoH cCMeICHHS
Buna. ®opmyna [Tnanka. Buemnuit dotosddext. TopMO3HOE pEHTTEHOBCKOE
n3nyyenue. Doronsl. Dpdext Komnrona. [lapneHue ceera. J[BolcTBeHHAs PUPOIa
cBeta. AToMHas Qu3MKa (dJIeMEHTapHAas TEOpHs aTOMa). 3aKOHOMEPHOCTH B
aToMHBIX criektpax. @opmyna banemepa. SnepHas mozenb atoma Pesepdopaa.
OnemenTapHas Teopusi bopa. OnbiT @panka u ['epria. DeMeHTHI KBAHTOBON
MexaHMKHU. ['unoresa ne bpoilnsa. DkcrepuMeHTaIbHOE 10Ka3aTeIbCTBO THIIOTE3bl
ne bpoitnsa. ITpunuun HeonpenenenHoctu I'eiizendepra. CiieacTBUS, BHITEKAIOIINE
13 COOTHOILIEHHS HEONPEAEICHHOCTEH. DIEKTPOHBI B AJIEKTPOHHO-JIy4eBOil TpyOKe.
EcTecTBeHHast mypuHa CEKTPaIbHBIX JIMHUH aToMa. [IpHHINT TOTIOTHUTEIEHOCTH
bopa. BonHoBoe ypaBHenue llIpéaunrepa. @usnueckuil cMbICI Y-(YHKIHH.
KBanroBaHue 3Hepruy 4aCTHUIBI B OTHOMEPHOH MOTEHIMANBHOH siMe. TyHHenbHbIN
s dekt. OnepaTopsl — anmapaTt KBAHTOBOW MeXaHUKH. CpesiHue 3HAYeHHS. ATOM
BOJIOPO/ia B KBAHTOBOM MeXaHuKe. DHEpPIus U KOOPJMHATA 3JIEKTPOHA B aTOME.
Knaccuueckue npencrasieHust 00 OpOUTABHBIX MATHUTHOM U MEXaHHYECKOM
MOMEHTaxX 3JIeKTpoHa. MOMEHT nMmyJbca 3ieKTpoHa B atoMe. [Ipoexuus MmomeHTa
AMITyJIbca. MoyJIb MOMEHTA UMITYJIbCa. MarHUTHBI MOMEHT JJIEKTPOHA B aTOME.
CniH >nexTpoHa. [IpHHINIT TOXXIECTBEHHOCTH OJJHHAKOBBIX YacTHIl. [IpHHIUIT
3amperta ([Taynm). Pacipenenenne 21eKTPOHOB MO YHEPIETUUECKHM YPOBHIM aToMa.
[TonHbIe MEXaHWYECKUH M MATHUTHBIM MOMEHTHI DJIEKTpOHA. MeXxaHnuecKuii 1
MarHUTHBIA MOMEHTHI aToMOB. CriekTp aroma Bojgoposa. [Ipasuio orbopa mpu
BHYTPUATOMHBIX Iepexoax. TOHKas CTPYKTypa ypOBHEH BOJOPOAONIONOOHBIX
atoMoB. [TocTostHHAst TOHKOM CTPYKTYpBI. DPdekT 3eemana. HopmanbHbiid a3p ekt
3eemana. AHOMasbHBIH 3 ekt 3eemana. BzanmoieiicTBre cBeTa ¢ BEIIECTBOM.
XapaKkTepucTU4ecKoe peHTreHOBCKOe u3nydenue. Oxe-3¢dexr. BeinykaeHHoe
nznyyenue. Jlazepbl. DneMeHThl (PU3NYECKON CTaTUCTUKU. TepMOAMHAMUYECKUH U
CTaTUCTUYECKHUH CIIOCOOBI OITUCAHUS

KOJUIEKTHBA YacTUL. XUMUYECKUH noTeHuuan. ®epMuoHs! 1 6030HbI.
HeBbiposkieHHBIC U BBIPOXKICHHBIE KOJUIEKTHBBI YacThil. DyHKIMS pacrpeneneHusl.
ITonsTe 0 (pa30BOM NPOCTPAHCTBE MUKPOYACTHILL M €r0 KBaHTOBaHUU. [10THOCTD
cocTossHUN. HeBBIPOXKIEHHOCTD UJI€AIbHOIO Ta3a U BEIPOXKJEHHOCTD JIEKTPOHOB B
metaiie. Temmeparypa BoipoxxaeHus. OyHKIUS pacrpeaeieHus s
HEeBBIpOXAeHHOTO ra3a. yHKIus pacnpenenenus Makcseuia—bonbimana.
OyHKUMS pacrpeeNeHus U BRIPOKACHHOTO ra3a GepMHOHOB. DyHKIUS
pacnpenenenus @epmu—/lupaka. Biusnue remnepaTypsl Ha pacupeesieHie
@®epmur—/upaka. CpenHss 3HEPTHS BBIPOXKICHHOTO Ta3a (hepMHOHOB. [[aBneHne
3JIeKTpOHHOTO Tra3a. yHKuus pacupenenenus bose—OiHmTelHA. DIeKTpUIecKue
cBOMCTBa TBEPIBIX Tell. CBA3b aTOMOB B TBEPABIX Teslax (Kpuctayuiax). JnHamuka
3JICKTPOHOB B KPUCTAJUIMYECKOH pemieTke. DddeKkTrBHAsS Macca.
DIEKTPONPOBOTHOCTD METAIUIOB. DHEPTeTHUECKUE 30HBI B KPHCTAILIAX.
[MonynpoBoauuku. [IpumMecHas IPOBOAMMOCTD MOTYITPOBOAHUKOB. OOpazoBaHue 1
MIpUHIKN paboTs! p-n-niepexona. [TpuHunn paboTs! MOMYPOBOAHUKOBOTO TPHOAA
(Tpansucropa). Buyrpennuii poro3addekr (poTornpoBoauMocTs).
®doroanekrpuueckue npudopsl. ComHeunsie 6atapen. Ceeroanoabl. Pabora Bexona
9J1eKTpOHOB. KOHTaKTHAst pa3HOCTh MOTEHUNANOB. TepMOIIEKTPUUECKHE SIBICHHUS.
SBnenue 3eebeka. SApnenue [lensThe. TemoBkle cBoiicTBa TBepAbIX Tel. [lonaTHE 0
HOpPMAJIBHBIX KoJieOaHMsX pereTkd. CIeKTp HOPMaJIbHBIX KOJICOAHUH PEIIeTKH.
Xapakrepuctuueckas temreparypa Jledas. [apmonuueckuii ocuusuisatop. GOHOHBI.
TennoeMkoCcTh AUAIEKTPUKOB (Teopus [lebast). TennoeMKoCTh 3JIEKTPOHHOrO rasa
(TeroeMkocTh MeTaIoB). TemnoBoe pacmupeHte TBEPIbIX TEl.
TennonpoBoIHOCTb TBEPABIX TeIl. TENIONPOBOAHOCTD PEMIETKY (AUAIEKTPHKOB).
TennonpoBonHOCT MeTai10B. 3akoH Bunemana—®pania. CBepXIpoBOAUMOCTb.
OcHOBHBIE CBOICTBa CBEPXIIPOBOAHUKOB. IIprpoa cBEpXIPOBOAUMOCTH.
KauectBennsie monoxenust bKII-teopun. Dddextst xo3edcona.
BricokoTemmneparypHasi cBepXIpoBoauMocTs. Maruetusm tBepabix Tei. [Ipupona
MarHUTHBIX MOMEHTOB aToMOB. OCHOBHEIE CBOcTBa (peppomarHeTukos. [Ipupoma
CIIOHTaHHO!M HaMarHUYEHHOCTH (peppoMarHeTUKOB. AHTH()EPPOMATHETH3M.
OeppumaraeTn3m. OeppuThL.

OIIK-1, OIIK-2

Hroro
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7 Slnepnas ¢pusmka

Atomuoe sapo. Coctas siapa. XapaKTepUCTHKU aTOMHOTO siipa. Pazmepst siep.
Cnun sapa. Macca v sHeprus cBs3H siaep. Moaenu aTOMHOTO siipa. SInepHble CUITBL.
OcHOBHBIE CBOMCTBA SIEPHBIX chl. PamnoakTHBHOCTH. 3aKOH paAHO0aKTUBHOTO
pacnaza. AToMHBIE Yachl. PannoyriepoaHbiii MeTo U3MEPEHUS BPEMEHH.
AxTHBHOCTB. Buabl pacnanos siaep. a-pacnai. -pacnan saep. y-pacnan saep.
Dddext Méccbayapa. Anepubie peakuuu. OOmume nonoxenus. [loporosast SHEprUs.
Henenue saep. TepmosiaepHble peakiuu. [IpodiaeMsl yrpaBiseMoit TepMOsaepHOM
peaxuuu. TepMmosiiepHble peakliy B 3Be3/1aX. DIIeMEeHTapHble YacTULlbl. VicTopust
OTKPBITHS DJIEMEHTapHbIX YacTHil. CBOICTBA M TUIIBI DJIEMEHTAPHBIX YaCTHII.
Peakunu B3aMMOAEHCTBUS 3JIEMEHTAPHBIX YacTUIl. XapaKTePHCTHUKA
B3aUMOEUCTBUH 3/IeMEHTapHbIX YacTull. I paBUTAllMOHHOE B3aUMO/IEIICTBUE.
OnekTpoMarHuTHOE B3anMmoeiicteue. CuiibHOE B3anMmoeiicTeue. Craboe
B3aMMO/IelCTBHE. ENMHCTBO PUPO/IBI SIEKTPOMArHUTHBIX U CIIA0BIX
B3anMoielcTBI. KBapKoBas MoJiesib CTPOCHUS alpOHOB.

3 OIIK-1

Hroro

Uroro 3a cemectp

Hroro

20

5.3. KontposbHbie padoThl

Bu bl KOHTPOJIBHBIX paOOT U YaChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0MIIE 5.3.

Tab6ymma 5.3 — KonTposbHbIe paboThI

Ne .. Buas KOHTPOJIBHBIX paboOT TpynoemkocTs, 4 PopmupyemEIe
KOMIIETEHIINH
1 cemecTp
1 |KonTponpHas paboTa ¢ aBTOMaTH3UPOBAHHON 2 OIIK-1
IIPOBEPKOI
2 |KonrtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOMN 2 OIIK-1
IIPOBEPKOI
Uroro 3a cemectp 4
2 cemecTp
3 |KoHTtposnbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-1
IIPOBEPKOI
4  |KontponsHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-1
MIPOBEPKOit
Hroro 3a cemectp 4
3 cemecTp
5 |KoHTposnbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-1
MIPOBEPKOit
6 |KontponbHas paboTa ¢ aBTOMaTH3UPOBAHHON 2 OIIK-1
IIPOBEPKOI
Hroro 3a cemectp 4
Hroro 12
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHnoBanue 1a00paTOpHBIX paboT
Hasasms paszenos Haumenosanue naboparopusix padot | TpynoemMkocTsb, 4 PopmHpyeMEIe
(Tem) TUCIUTUTAHBI KOMIETECHIINU
1 cemecTp
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1 Mexanuka N3ydenue npsaMoIMHETHOTO 4 OIIK-1, OIIK-2
JBUKEHMSI T€J1 Ha MallMHe ATBYAa
N3ydenue BpamarenbHOTo 1 4 OIIK-1, OIIK-2
MOCTYNAaTeJIbHOTO IBM)KEHUH Ha
MamuHe ATBy1a
Htoro 8
2 MonekynspHast OrnpezesieHre OTHOIICHUS 4 OIIK-1, OIIK-2
¢uzuka u TEIJIOEMKOCTEN Ira3a METOIOM
TEPMOJIMHAMUKA Knemana — Jlezopma
Hroro 4
Hroro 3a cemectp 12
2 cemecTp
3 DAeKTpUYECTBO U Onpenenenne yIeabHOro 3apsia 4 OIIK-1, OIIK-2
MarHeTu3m 3JIEKTpOHA METOI0M MarHeTpoHa
Htoro 4
5 BonHoBas onruka Nzyuenne nudpakiiuu J1a3epHOro 4 OIIK-1, OIIK-2
U3JIy4YEHUS OT IIETN
Hroro 4
Hroro 3a cemectp 8
3 cemecTp
6 AtoMHas pu3MKa. H3ydenue crekTpa aToMa BOJIOpPOIa 4 OIIK-1, OIIK-2
Beenenue B Qpusuky Onpenenenne NMPUHBI 3aMPEIEHHON 4 OIIK-1, OIIK-2
TBEPIOTO TCJIa 30HBI IIOJIYIIPOBOJIHUKA 10
TEMIIEPATYPHOH 3aBUCUMOCTH
00paTHOIrO TOKAa AMOAA
Uroro 8
Hroro 3a cemecTp 8
Hroro 28

5.5. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. KonTposb caMmocToATE/IbHOI padoThl (KypcoBoii IPoeKT / KypcoBasi padoTa)

He npenycMoTpeHo y4eOHbIM II1aHOM

5.7. CamocrosiTeqbHast padora

Buael caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIUU IPECTABIICHBI B

Tabmume 5.7.
Tabmuma 5.7. — Buabl caMoCcToATeIbHOU PaboThl, TPYIOEMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
HaszBanus .
Bunet camoctostensHol | Tpymoemkocts, | DopMupyembie
paszesnos (Tem) DOopMBI KOHTPOJIS
paboThsI q KOMIIETEHITHH
JUCIUTLTAHBI
1 cemecTp
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1 Mexannka [Toaroroska k 10 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHo# paboTe paborta
Hanucanue otuera no 10 OIIK-1, OIIK-2 Ortuer o
nabopaTopHO# paboTe nabopaTopHOI
pabote
CaMOCTOSTEIIbHOE 45 OIIK-1, OIIK-2 TectupoBanue,
U3y4eHHE TEM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
JUCIUTUTAHBI
IloaroroBka x 10 OIIK-1 KonTposibHas
KOHTpPOJILHOM paboTe paborta
Hroro 75
2 MonekynsapHasa |CaMOCTOSITEIbHOE 44 OIIK-1, OIIK-2 | TectupoBanue,
buzuka u U3y4eHHE TEM (BOIIPOCOB) DKk3amMeH
TEPMOJUHAMHKA |T€OPETUYECKON YaCTH
JUCITUTLTAHBI
IloaroroBka x 10 OIIK-1 KonTposibHas
KOHTPOJILHOM paboTe paborta
[ToaroToBka k 10 OIIK-1, OIIK-2 JlabopaTopHas
nabopaTopHO# paboTe paborta
Hamnucanue oryera no 10 OIIK-1, OIIK-2 OTuyer no
naboparopHoil pabote nabopaTtopHoit
pabote
Htoro 74
Hroro 3a cemectp 149
IToaroroBka u crada 9 DK3aMeH
JK3aMeHa
2 cemecTp
3 DnextpuuecTtBo |IloaroroBka k 9 OIIK-1, OIIK-2 JlabGopaTopHas
1 MarHeTu3M nabopaTopHO# paboTe paborta
Hanwncanue otyera no 9 OIIK-1, OIIK-2 Otuer no
nabopaTopHoii paboTte 1abopaTOpHOIi
pabote
CamocrosiTensHOE 30 OIIK-1, OIIK-2 | TectupoBanue,
U3y4YeHUe TeM (BOIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 10 OIIK-1 KontponbHas
KOHTPOJILHOH paboTe paborta
Hroro 58
4 Dnextpuyeckue |CamMoCTOATEIHLHOE 28 OIIK-1, OIIK-2 | TectupoBanue,
KoseOaHus U U3y4YeHUe TeM (BOIPOCOB) DK3aMeH
BOJTHBI TEOPETUICCKON YacTH
JUCTTUTUTAHBI
[ToaroroBka k 10 OIIK-1 KontponbHas
KOHTPOJILHOH paboTe paborta
Hroro 38
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5 BonHoBas [MoxroroBka k 9 OIIK-1, OIIK-2 | JlaGoparopHas
OINTHKA naboparopHoil paboTe pabora
Hanmcanue oruera no 9 OIIK-1, OIIK-2 Otuet no
nabopatopHoil pabote nabopaTtopHoOi
pabote
CaMOCTOSTEIIbHOE 29 OIIK-1, OIIK-2 TectupoBanue,
U3y4eHHE TEM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
JUCIUTUTAHBI
IloaroroBka x 10 OIIK-1 KonTposibHas
KOHTpPOJILHOM paboTe paborta
Hroro 57
Hroro 3a cemectp 153
[ToxaroroBka u cnaya 9 DK3aMeH
JK3aMeHa
3 cemecTp
6 ATomHast IToaroroBka k 17 OIIK-1, OIIK-2 JlaboparopHas
¢busuka. naboparopHoil pabote paborta
Beenenue B Hanucanue ordera 1o 18 OIIK-1, OIIK-2 Ortuer 1o
(husuky TBEpHOTO |1aGopaTopHOIi paboTe nabopaTopHOI
Tella pabote
CamocToSTEeNEHOE 30 OIIK-1, OIIK-2 TectupoBanue,
U3y4deHue TeM (BOPOCOB) DK3aMeH
TEOPETUYECKON YacTh
JUCIUTTAHBI
ITogroroska k 10 OIIK-1 KoHnTponbsHas
KOHTPOJIbHOH paboTe paborta
Hroro 75
7 SInepnas CamocTosiTesIbHOE 30 OIIK-1, OIIK-2 | TectupoBaHnue,
buznka H3y4YeHue TeM (BOPOCOB) DK3aMeH
TEOPETUYECKON YacTh
JUCIUTUTAHBI
IToaroroBka k 10 OIIK-1 Kountponbhas
KOHTPOJIbHOH paboTe pabota
Hroro 40
Hroro 3a cemectp 115
IToaroroBka u crada 9 DK3aMeH
JK3aMeHa
Hroro 444

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEMBIX IPH U3YYEHUH AUCHHUILINHBI,
1 BHJ0B Y4eOHOIi 1esiTe IbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM

JeSTeTLHOCTH TMPEICTABIICHO B TabymIie 5.8.

Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

4eOHOU JIEITETbHOCTH

dopmMmupyemble
KOMIIETCHIINH

Bunbt yueOHOI e TenbHOCTH

JIao.
pao.

Kounrt.Pa6.|CPII

Cam.
pao.

@OpMBI KOHTPOJISA
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OIIK-1 + + + + KonTponbaas pabota, Jlaboparopuas
pabota, Otyer no 1abopaTopHOii padore,
TectupoBanue, JK3aMeH

OIIK-2 + + + Jlabopartopnast pabota, OTuer 1o
nabopaTopHoii pabore, TecTupoBanue,
DK3amMeH

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
PeliTunroBas cuctema He UCMONB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHue TUCHUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Ko3sipeB A. B. Mexanunka: YueOnoe nocooue / KoseipeB A. B. - Tomck: 9ap Konrent, 2012. -
136 ¢. JocTtyn U3 JNUYHOrO KaOWHETa CTyJaeHTa. [DIEeKTPOHHBIN pecypc]: — Pexum moctyma:
https://study.tusur.ru/study/library.

2. KospipeB A. B. Tepmonnnamuka u MoieKysipHast ¢pusnka: YueoHoe nmocoodue / Kosbiper A. B. -
Tomck: Db Kontent, 2012. - 114 ¢. JocTyn U3 nuyHOTO KaOWHETa CTyACHTA. [ DNEKTPOHHBIN pecypc]:
— Pesxxum mocrtyna: https://study.tusur.ru/study/library.

3. YyxkoB 1O. I1. DnekrpocTaTuka u maraetusMm: Yuebnoe nmocodue / Uyxkon 0. I1. - Tomck:
Onb Konrtenrt, 2014. - 140 c. JlocTyn u3 tnuHoro KabuHETa CTyAACHTA. [ DJIEKTPOHHBIN pecypc|: — Pexum
nocrtyna: https://study.tusur.ru/study/library.

4. Yyxkos 1O. I1. DnexkTpudeckue konedanust U BoJaHbI. BomHoBas ontuka: Y4ye6Hoe mocobue /
UyxkoB 0. I1. - Tomck: Db Kontent, 2014. - 110 ¢. JJocTyn u3 Tu4HOTO KaOWMHETa CTYyJCHTA.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

5. MyxaueB B. A. Atomnas ¢pusuka. Beenenue B pusuky tBepaoro rena: Yuebnoe mocooue /
MyxaueB B. A. - Tomck : ®JIO TYCVYPa, 2014. — 164 c. JJoctyn u3 JUYHOTO KaOMHETA CTYJICHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

6. MyxaueB B. A. Snepnas pusuka: YuedbHoe nmocobue / Myxaues B. A. - Tomck: Db KonTeHr,
2014. - 72 c. locTyn U3 IMYHOTO KaOWHETA CTyACHTA. [ DIEeKTPOHHBIN pecypc|: — Pexum moctymna:
https://study.tusur.ru/study/library.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Bongapes, b. B. Kypc o0mieit ¢pusuku B 3 ku. Kuura 1: mexanuka : yueOHuK 11t By30B / b. B.
bonpapes, H. I1. Kanamnuxkos, I'. I'. Cnupun. — 2-e u3a. — Mocksa : U3narensctBo HOpaiit, 2024. —
353 c. JlocTyn W3 JAMYHOrO KaOWHETa CTyJeHTa. [DIeKTpOoHHBIN pecypc]: — Pexum noctyna:
https://urait.ru/bcode/535752.

2. bonnapes, b. B. Kypc o6mieit ¢pusuku B 3 kH. KHura 2: s1eKTpoMarHeTu3M, ONTHKA, KBAHTOBAS
¢usuka : yueOHuk nus By3oB / b. B. bounapes, H. I1. Kanamnukos, I'. I'. Cniupun. — 2-e uzg. —
MockBa : U3znatensctBo FOpaiit, 2024. — 441 c. JlocTyn u3 AUYHOro KabuWHETa CTyJEHTA.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://urait.ru/bcode/535754.

3. bongapes, b. B. Kypc o6mieit ¢pusuku B 3 k. Kaura 3: TepMoauHamMuKa, CTaTUCTUYECKAS
¢uzuka, crpoeHue BemecTsa : yueOHuk A By30B / b. B. bonnapes, H. I1. Kanamnukos, I'. I'. Cnupus.
— 2-e u31. — Mocksa : UzpatensctBo HOpaiit, 2023. — 369 c. Jloctyn U3 TU4HOro KaOMHETa CTYICHTA.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://urait.ru/bcode/532034.

4. CrpokoBckuii, E. A. ®u3nka aTOMHOTO0 S7pa U AIEMEHTAPHBIX YaCTHUI]: OCHOBBI KHHEMATHKH :
yaeOHoe mocobue s By30B / E. A. CTpokoBckuii. — 3-e u3f., ucnp. u gon. — Mocksa : M3narenscTBo
Opaiit, 2024. — 355 c¢. Jloctyn u3 n1u4HOro KabWHETa CTyJAeHTa. [ DIEKTPOHHBIN pecypc]: — Pexum
nocrtymna: https://urait.ru/bcode/539221.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI
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1. bypnosunun B.A., JIsuun A.B., KiumoB A.C. ®usuka-1 [DnexkTpoHHBIA pecypc]:
METOAMYECKHE yKa3aHUs MO BBINOJHEHUIO JabopaTopHOil paboThl «l3yueHue BpamaTeabHOTO U
MOCTYNaTeJbHOTO ABWKEHUI Ha MamuHe ATByna». — Tomck ®JIO, TYCVYP, 2016. Joctyn u3 auyHOro
KaOHWHEeTa CTyJeHTa. [ DIeKTpOHHBIN pecypc|: — Pexum gocryna: https://study.tusur.ru/study/library/.

2. MenoBuuk A. B. ®uszuka. Merogudeckue yKa3aHus 10 OPraHU3alui CaMOCTOSATEILHON paOOThI
: Metonnueckue ykazanus / MenoBauk A. B., Oxc E. M. - Tomck : @10, TYCVYP, 2018. — 22 c. loctyn
U3 JHUYHOTO KabOWHETa CTylIeHTa. [DIEeKTpOHHBIM pecypc]: — Pexum pgocrtymna:
https://study.tusur.ru/study/library.

3. NBanosa E.B., CokosoBa U.B., KnumoB A.C. ®u3uka [D1EKTPOHHBIN pecypc]: METOANYECKHUE
yKa3aHHs 0 BBINOJHEHUIO JabopaTopHOU paboThl «OmnpeaeneHne OTHOUIEHUS TEIJI0EeMKOCTel rasza
metonom Knemana—/lezopmay / E. B. UBanosa, U. B. Cokonoga, A. C. Kimumos. —Tomck ®J10, TYCVYP,
2017. Joctynm u3 nuuHOro kabmHeTa CTyAeHTa. [DIEKTpOHHBIH pecypc]: — Pexum mocryma:
https://study.tusur.ru/study/library.

4. bypauesckuii FO. A., KnumoB A. C. ®uznka [D1eKTpOHHBIN pecypc]: METOAUYECKUE YKa3aHUs
[0 BBIMOJHEHUIO J1abopaTopHOU paboThl «OmnpeneseHrne yAeabHOro 3apsaa 3JIeKTPOHAa METOJIOM
maraetpoHay / FO. A. bypauesckuii, A. C. Knumos. — Tomck @10, TYCVYP, 2017. JocTyn U3 TUYHOTO
KaOWHEeTa CTyJieHTa. [ DNeKTpOHHBIN pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

5. Opnosckas JI. B., KnumoB A. C. ®usuka [DJIEKTPOHHBIA pecypc]|: METOAMYECKUE YKa3aHUs 110
BBITIOJIHEHUIO J1a00paTOpHOM padboThl «M3ydeHue nudpakiuu Ja3epHOro u3aydeHus ot menn» / JI. B.
Opnosckas, A. C. KnumoB. — Tomck ®J[O, TYCVYP, 2017. JocTyn U3 IUYHOTO KaOWHETA CTYICHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

6. IpipkoB B. A. u 1p. ®usuka [ DNEeKTPOHHBIN pecypc|: METOIMUECKHUE YKa3aHUS 110 BBIITOJIHEHHUIO
nabopatopHoii pabotsl «M3yuenue cnekrpa atoma Bogopona» / B. A. JIpipkoB, H. A. 3axapos, A. M.
Kupunnos, A. C. Knumos. — Tomck ®JIO, TYCVYP, 2017. locTyn U3 TUYHOTO KaOWHETA CTY/ICHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

7. MyxauéB B. A., KnumoB A. C. ®u3uka [DJIEKTpOHHBIN pecypc]: METOAUYECKUE YKAa3aHUs 10
BBITIOJIHEHUIO JTabopaTopHOil paboThl «OmnpeneneHue MUPUHBI 3allPEIIeHHON 30HbI OJYTPOBOJIHUKA O
TEMIIEPaTypPHOH 3aBUCUMOCTH oOpaTHOro Toka auoaa» / B. A. Myxaués, A. C. Knumon. — Tomck /10,
TYCVYP, 2017. Joctyn u3 nuyHOro KaOMHETa CTyJeHTa. [ DJIEKTPOHHBIN pecypc]: — Pexum goctymna:
https://study.tusur.ru/study/library.

8. Uyxxkos 0. I1. DnekTpoctaTnka u MarHeTusm: Y 4ueOHo-meToaudeckoe nocodue / Uyxkon 1O.
II. - Tomck : DO, TYCYP, 2014 r — 131 c. JJocTyn U3 n1uyHOTrO KaOMHETA CTYJAEHTA. [ DJIEKTPOHHBIN
pecypc]: — Pexxum moctymna: https://study.tusur.ru/study/library.

9. Uyxkxkos 1O. Il. DnexTpomarauTHbie KoJieOaHHs W BOJIHBI. BoiHOBas ontuka: Y4eOHO-
Metonuueckoe nmocooue / Uyxkos FO. I1. - Tomck: ®JIO, TYCVYP, 2014. — 122 c. JlocTyn U3 TUYHOTO
KabWHEeTa CTyZieHTa. [ DNeKTpOHHBIN pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

10. MyxaueB B. A. ®usuxa - 3. [Ipumepsr permenns 3anad: Y4ueOHO-MeTOAUYECKOE ocooue /
MyxaueB B. A. - Tomck: ®JIO, TYCVP, 2014. — 51 c. Joctyn U3 TUYHOTO KaOWHETa CTyJCHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE MTOCOOHS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOquUeCKHe MaTepUabl Ui CaMOCTOSTENIbHOM pabOThl 00y4aIOIUXCs U3 YUCIA JIUI] C
OTPAaHMYEHHBIMH BO3MOXHOCTSAMHU 370pPOBbS W HHBAJIHIOB NPEIOCTABISAIOTCS B (Qopmax,
alalITUPOBAHHBIX K OIPAHUYCHUSIM MX 3JI0POBbS M BOCHPUITHS MH(POPMAIHH.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHON (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedaTHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecniedeHne
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1. Cmeranun C.B., Ko3bipeB A.B. ®usuka-1 [DnekTpoHHbIi pecypc]: anekTponHsid kype / C.B.
Cwmetanus, A.B. Kozbeipes - Tomck TYCYP, ®J10, 2012 (noctyn U3 TUYHOTO KAaOMHETA CTY/ICHTA) .

2. Yyxkos 1O. I1. ®usuka-2 [DnexkTpoHHBIN pecypc]: anekTponHbiil kype / FO. I1. UyxkoB. —
Tomck TYCVYP, ®J10, 2015. (mocTym U3 TMYHOTO KaOWHETa CTYICHTA) .

3. MyxaueB B. A. ®usuka-3 [DnaeKTpOHHBINA pecypc]: aneKkTpoHHbINA Kypc / B. A. MyxaueB. —
Tomck TYCVYP, ®J10, 2015. (mocTym U3 TMYHOTO KaOWHETa CTYICHTA) .

7.5. CoBpeMeHHbIe TPpo(eccHoOHATIBbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. DBC «lOpaiiT»: BUPTYaabHBIA YUTATBHBINA 3aJ1 Y4€OHUKOB U y4eOHBIX TOCOOMIA OT aBTOPOB U3
Benymux By30B Poccun ( https://urait.ru/ ). locTyn u3 TMYHOTO KaOMHETA CTYICHTA.

3. OBC «JlaHb»: DIEKTPOHHO-OMOIMOTEYHass cucTeMa wusnateinbcTBa «Jlauby (
https://e.lanbook.com/ ). Jloctyn u3 muyHOTO KabUHETA CTYACHTA.

4. XKypHan TexHHUECKOH (PU3UKU — OJUH U3 CTapeHIux ¢uzndeckux xypHano Poccuu. OH ObL1
ocHoBaH B 1931 rogy A. @. HModde 1 mo cBoeMy coepKaHUIO ¢ CaMOTO Havasa CIyKUJI aHaJIOroM
amepukanckoro Journal of Applied Physics, ocHOBaHHOTO OZHOBPEMEHHO. DJIEKTPOHHBIE BEPCHHU
xKypHaoB ¢ 1997 roga www.ioffe.ru [leprogudaHOCTh BBIXO/Ia B CBET — €xKeMecsiuHO. JlocTyn cBOOOIHBIH
https://journals.ioffe.ru/.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI

8.1. O0mue TpedGOBaHUSA K MATEPUAJIbHO-TEXHUYECKOMY M MPOrPaMMHOMY 0OecriedeHuIo
AUCHUTLIUHBI

YueOHble ayaIUTOPUU AJS NMPOBEIACHHS 3aHITHNH Ta00OpaTOPHOrO THIA, TPYNIOBBIX U
WHIUBHUAYAIbHBIX KOHCYIbTAlUMW, TEKYLIETO KOHTPOIS M MPOMEXKYTOYHON aTTecTaluu, I
CaMOCTOSITENIbHOM paboOThl CTYJIECHTOB

634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 207 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Be6-xamepa - 6 miT.;

- Haymnauku ¢ MukpodoHoM - 6 miT.;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl MUCIOJIB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnuna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTUu «HTEepHET» M 00eCIeYnBaIOT JOCTYI B AJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpPOrpaMMHOTO OOCCTICUCHUSI:

- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;
- 7-Zip;

- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHUSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHus
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Taduure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Mexanuka OIIK-1, OIIK-2 |KoHTposnbHas IIpuMepHBIil IepeyeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHBIX padoT

pabota

TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

Otuet no Tewmbl 1abopaTopHBIX PabOT

nabopaTopHOi

pabore
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2 MonexynsipHasi pU3UKa 1 OIIK-1, OIIK-2  |KoHTponbHas [IpumepHBIil nepeyeHb
TEpMOJIMHAMUKA pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer o Tembl 1abopaTopHbIX pabOT
nabopatopHOit
pabote
3 OnexrpuuectBo u MarHeTusm |OIIK-1, OIIK-2 |KontposbHas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUI)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Ortuet no Tewmbl 1ab0opaTOpHBIX PabOT
nabopaTtopHOit
pabote
4 Dnextpuyeckue konedbanus u |OIIK-1, OIIK-2 |KonTponbHas [IpumepHbIil nepeyeHb
BOJTHBI pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
5 BonHoBas onruka OIIK-1, OIIK-2 |KoHTpoabHas [IpumepHsIil nEpeYEHb
pabota BapUaHTOB (3a/1aHuil)
KOHTPOJIBbHBIX PaboOT
JlaGopatopHas Tembl m1abopaToOpHBIX padoT
pabota
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHAIMOHHBIX
BOIIPOCOB
Otuet no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOi
pabote
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6 Atomuas ¢usuka. Beenenne B |OIIK-1, OIIK-2 |KonTponpHas [IpumepHBIil nepeyeHb
($u3UKy TBEpAOTO Tea pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

7 SlnepHas Gpusnka OIIK-1, OIIK-2 |KoHTposbHas IIpuMepHBIil IepeyeHb

pabota BapHaHTOB (3a4aHUI)
KOHTPOJIbHBIX padoT

TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILINHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUEHHUS 11O

JVCIHTIINHE
dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UITN HABBIKOB HJIN
CyMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01Ire, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MPUMEHECHHE
yYMEHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B IICJIOM B IICJIOM
89% ot HO COoAepKaIune YCIIECIIHOE, HO YCIIEIIHOE, HO
MaKCHMAaJIbHOM OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0a/UTOB | MPOOIEMBI 3HAHUS OTJICITbHBIE OTJICTbHBIE
mpoOesbl yMEHUE poOebI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYyMMBbI 0aJIOB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — IlIkana KOMIIJIEKCHOM OIIEeHKH C(OPMUPOBAHHOCTH KOMITETEHIUI
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Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | HITH
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEIETICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOUYHUKAM HY>KHO
obOparatecs uist 60see 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YUECHHBIHN 3JIEMEHT COCPKAHUS PENPOAYKTUBHO: IPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIBHO U JIOKA3aTEIIbHO
BOCIIPOW3BOJIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTb B COJICPKAHUU TUCIIUILIFHBEI.

9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Touka ABHMXKETCS U3 IEHTpa CIHUPAIH C paBHOMEpPHO yObIBatomieil ckopocTrio. [Ipu saTom
BEJIMYMHA TIOJTHOTO YCKOPEHHUS TOUKH ...
a) yMEHbIIIaeTcs
0) yBenu4unBaeTCs
B) HE U3MEHSIETCS
T') paBHa HYJIIO

2. Ha abcomtoTHO TBEpI0€ TENO NEHCTBYET MOCTOSHHBIA MOMEHT cuil. Kakue U3 mepedncieHHbIX
HUKE BETMYMH U3MEHSIIOTCS 110 JIMHEHHOMY 3aKOHY?
a) yriioBasi CKOPOCTb U yTJIIOBOE YCKOPEHHE
0) MOMEHT WHEPLIMHU U MOMEHT UMITyJIbCa
B) YIJIOBasi CKOPOCTh 1 MOMEHT HHEPIIUU
T') yII0Basi CKOPOCTh U MOMEHT UMITYJIbCa

3. BennunHa MOMEHTa UMIyJibca Teja U3MEHSETCS ¢ TEUCHHEM BPEMEHH Mo 3akoHy L=t(t+2) (B
eqununax CH). Ecnu B MOMEHT BpeMeHH 2 ¢ yIIIOBO€ YCKOpPEHHE COCTaBisieT 3 pan/c™2, To
MOMEHT uHepuuu Tena (B eaununax CH) paseH...
a)2
0) 1
B) 0.5
r)4

4. Ha xoHIIaX HEBECOMOTO CTEP>KHS 3aKpEIJICHBI JIBa MAJICHbKUX MAaCCUBHBIX mapuka. CTep>keHb
MOXET BpAIllaThCs B TOPU3OHTAIBHON MIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepe3 cepeauny crepkHs. CTepkeHb pacKpyTHIHN 10 YIiaoBoil ckopoct ®. [lon aeiictBuem
TPEHUS CTEPKEHb OCTAHOBUJICS, MPHU 3TOM BbiAenunoch 4 J[ TtemnoTel. Ecnu cTepxenn
PacCKpyTUTh A0 yTIOBOW CKOPOCTH ® = ®/2, TO IPU OCTAHOBKE CTEPKHS BBIACIHUTCS
KOJIMYECTBO TeIIoTHI (B k), paBHOE ...
a)2
0) 1
B) 0.5
r)4

5. TennoBas mamuHa pabortaer mo uukny Kapno. Eciau temmepatypy HarpeBatens u
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10.

1.

12.

13.

14.

XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JMuHaKoBY10 Beauuuny AT, To KIIJI nukia ...
a) YBEIIMYUTCS

0) HE U3MEHUTCS

B) YMEHBIITUTCS

T) JUIsl OTBETAa HEJIOCTATOYHO JTaHHBIX

. Bo ckonbko pa3 yBeIuUMTCS CpelIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI WJeaTbHOr0 ra3a Mpu

MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
a) He U3MCHUTCS

0) 0.5

B) 2

r)4

. Ot xakoi u3 MNPUBCACHHBIX HUXKC BCIWYUH, XapaKTCPUIYIOIINX MOJICKYJIBI, 3aBUCHUT JaBJICHUC

HIeaIbHOro rasa’?

a) CUJIBI IPUTSDKEHUS MEXKy MOJIEKyJIaMu

0) KHHETUYECKOM YHEPTUU MOJICKYJT

B) CHJIbI OTTAJIKMBAHUSI MEXKIY MOJIEKYJIaMH

I') IOTEHIUAILHOW SHEPTUHU B3aUMOIEUCTBUS MOJIEKYT

JJ1s N301MpOBAaHHON CUCTEMBI B PABHOBECHOM COCTOSIHUU SHTPOIHS CUCTEMBI. ..
a) MUHUMAaJbHa

0) MakcuMajbHa

B) UMEET CpeHee apu(MeTHIeCKoe 3HAUCHUE

') UMEeEeT OTPHUIATEeIbHOE 3HAUYEHUE

. BexkTop Hamps>KeHHOCTH 3JIEKTPOCTATHMYECKOIro MOJISl, CO3JaHHOrO MEXAy OOKIagKaMu

IUIOCKOTO KOH/IEHCATOpa HaMpaBJeH. ..

a) OT OTPHUIIATEIILHON OOKIIaJIKH K TTOJIOKHUTEITHBHOM

0) B CTOPOHY BO3pacTaHus MMOTEHITHAa

B) MapauieIbHO OOKJIaIKaM

T') B CTOPOHY yOBIBaHHS TOTCHIIHAJIA

Todeunsrit 3apsi +q HaXOaUTCS B IEHTpe chepuueckoii moBepxHoctr. Ecau no6aButh 3apsy - q
BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUUYECKOTO MO
4yepe3 MOBEPXHOCTH CepHl. ..

a) YBEIIMYUTCS

0) yMEHBIITUTCS

B) paBEeH HYJIIO

T') HE U3MEHUTCSA

MarnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MUJIUBOJIBTAX.

a) 40

0) 10

B) 20

r) 30

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopreil ABUKEHUS YaCTULIbI SIBIISIETCA. . .

a) mpsimast

0) mapabosna

B) CIIUpaihb

T') OKPYXHOCTb

Kak cBs3anb1 Mmexny coOoit amriuTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

a) Oueprus (W) nponoprroHansHa aMriutyne (A) B 4-oif cTeneHu

0) Dueprus (W) nponopiimoHaibHa aMIuIATyAe (A)

B) DHeprus (W) mponopiimoHaibHa KBaapaTy aMILTUTY A6l (A)

r) Oueprus (W) nponopuiroHaibHa aMIutuTy e (A) B 3-0if cTenieHr

EMKOCTB KOne6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

a) YMEHbBIIIMIACh B 4 pa3a

0) ymeHbIuiIach B 2 pasza
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B) yBEJIMYMJIACh B 4 pa3a
T') HE U3MEHUJIACh

15. Ilpu pe3oHaHce:
a) pe3KO pacTeT yacToTa KoJeOaHui
0) KonebaHus 3aTyXaroT
B) 4acTOTa KoJieOaHU# paBHA HYJIIO
T') COBMA/IAaeT YaCTOTa COOCTBEHHBIX M BBIHYXJACHHBIX KOJICOAHMI

16. Kak Ha3bIBalOTCSl BOJIHBI, B KOTOPBIX KOJICOAHUS YACTHUIl TPOUCXOAAT B MEPIECHAUKYISIPHON
IUIOCKOCTH K HAMpaBJIeHUIO paclpOCTPAHEHUS BOJIH?
a) TIoTIepeYHbIC
0) MpoIOIBHBIC
B) COOCTBEHHBIC
T') KOTEPEHTHBIC

17. Tlpu vabGmoaeHun uHTepdepeHIu GUOIETOBOTO cBeTa B onbiTe KOHTa paccTosiHuEe MEXITY
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu uctounuk ¢uoneToBoro csera
3aMEHUTh UICTOYHMKOM KpPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.
a) 1.33
0)3
B) 1
r) 1.5

18. IInacTHHKY W3 ONTHYECKH aKTUBHOTO BEMIECTBA TOJIIUHON d = 2 MM MOMECTHUIIH MEXIY
napaieIbHbIMU HUKOJISIMU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroia 30 rpaaycos. [lone 3peHus nojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIIMHE (B MM) IJIACTUHKHU, PaBHOM ...
a)2
0) 4
B) 6
r) 8

19. Ha auadparmy ¢ KpyribIM OTBEPCTHEM PAIUYCOM 2 MM IaJacT HOPMAIBHO MapalieIbHbIN
My40K cBeTa AJIMHOW BoaHBbI 0,5 MkM. Ha myTu nydel, npomeamunx yepe3 oTBEpCTHe, Ha
pacctossHuu | M momemaroT 3kpaH. B orBepcTtum numadparmel Qs TOYKH Ha dKpaHe
YKJIaIbIBAIOTCA ...30H PpeHerns.
a)8
0) 4
B) 9
r)5

20. ITo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaetcs. Ilo mepe nmoBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(«xkpacHOE KaJeHHue»),a 3aTeM B Oelbii («Oeoe KaeHney ). 3aKOHOMEPHOCTH U3MEHECHHUS 1[BETA
CBEUEHMsI TeJla MPU HarpeBaHUU OObICHAIOTCS
a) 3akonoM Crtedana-bonpimana
0) 3akonom Kupxroda
B) 3aKOHOM DHWHIIITEITHA
') 3aKOHaMH cMeleHns Buna

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

[IpuBeneHbI IpUMEPHI THUIOBBIX 3aJaHUI U3 OaHKa YK3aMEHAIMOHHBIX TECTOB, COCTABIICHHBIX IO
MIPOMICHHBIM pa3jiesiaM AUCHIUTUTHHEIL.
1. JInst BOSHUKHOBEHHsSI TOKa B IPOBOJHUKE HEOOXOAUMO, YTOOHI ...
A) Ha ero cBOOOHBIE 3apsAbl ICHCTBOBAIH CUJIBL;
B) Ha ero cBoOOIHBIC 3aps/bl ACCTBOBAIA IOCTOSTHHAS CUJIA,;
C) Ha ero cBOOOAHBIE 3apsaAbl IeHCTBOBaANA CHila AMIIEpa;
D) Ha ero cBoOOAHBIE 3apsi/IbI B ONPEICTICHHOM HANIPABICHUH ICWCTBOBAIA CHJIA.
2. BoJHBI KOTEPEHTHBI, €CIIH
A) UMEIOT OJJMHAKOBYIO YaCTOTY;
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B) pasznocts (a3 ux kosebaHu U3MEHSIETCS BO BPEMEHHU;
C) UMEIOT TIOCTOSIHHYIO BO BPEMEHH Pa3HOCTh (ha3 KoeOaHuii,
D) umerot KpaTHyIO 4acToTy.

3. Ecnu paccTtosHue MeXAy UCTOYHUKAMHU YMEHBIIUTH B 2 pa3a, TO KaK U3MEHUTCS LIMpUHA
MOJIOCHI IPU UHTEP(EPEHIINHN OT STUX UCTOYHHUKOB IPHU MPOUUX PABHBIX YCIOBHUSIX:
A) yBenuuuTcs B 2 pasza
B) ymenbmutcs B 2 paza
C) He U3MEHUTCS
D) yBenuuurcs B 4 paza?

4. Ha xpucramnax He HabmogaeTcs 1udpakuys BUIUIMOTO CBETa, IOTOMY YTO
A) IUHBI BOJIH BUIUMOTO CBETa MHOTO OO0JIbIIIE MEKIIJIOCKOCTHOTO PACCTOSIHUS KpUCTallia
B) AnuHBI BOTH BUIMMOTO CBETa MHOTO MEHbIILIE MEXINIOCKOCTHOTO PACCTOSIHUS KpUCTaia
C) xpucTajiibl HE MOTYT UCTIOJIb30BaThCS B KauecTBe TUMPAKIIMOHHON peleTKH
D) sto cinenyer u3 popmynsl Bynasha—bparra

5. Honspuzamus cBeTa J0Ka3bIBAET, YTO CBET —
A) TIOTOK 3apsi>KEHHBIX YaCTHII
B) moTox HEHTpaIbHBIX YaCTHII
C) monepedHasi BoJiHA
D) nponosibHast BOJIH

6. JItoMuHECHIEHIIUA — ATO U3JTyYEHHUE 3a CUET. ..
A) BIEKTPUYECKOI SHEPTUH, TIOCTYTAIOIICH U3BHE.
B) nmro6oro Buja sHepruu, KpoMe BHYTPEHHEH; NJIUTENbHOCTh U3JIydeHHUs OoJblie nepuoja
M3JIy4aeMOM 3JIEKTPOMArHUTHOW BOJIHBI.
C) sHeprum, nocrynaroumeid U3BHE; JIUTEIbHOCTh U3JIYYEHHs] paBHA MEPUOIY H3ITydaeMoi
AIIEKTPOMArHUTHOW BOJIHBI.
D) BHyTpeHHEH SHEpPTUM Tela.

7. UYem otnnuaercs BoiHa ae bpoiins ot BoiaHel pénuurepa?
A) Bosna ne Bpoiins onuceiBaeT MoOBEJACHNUE YACTHUIBI B OTCYTCTBUE BHEIIHETO IOJISI; BOJTHA
[pénunrepa — BO BHEIIHEM CHUJIOBOM TOJIE.
B) Bonna ae bpoiins minockast; BomHa péaunarepa chepruyeckas.
C) Bonna ne bpoiins nHezatyxatomas; BoiHa [lIpéauarepa 3aryxaromasi.
D) Bonna Hpéaunrepa onuchiBaeT NOBEJACHUE YaCTULIBI B OTCYTCTBUE BHEIIHETO MOJIS; BOJIHA
nie bpoiisist — BO BHEITHEM CHIJIOBOM TIOJIE.

8. UTo Takoe CuH AeKTpoHa?
A) CoOCTBeHHBI MarHUTHBI MOMEHT 3JICKTPOHA, 00YCJIOBJICHHBIN BpaIlEHUEM 3JIEKTPOHA
BOKPYT COOCTBEHHOU OCH U TEM, YTO JIEKTPOH UMEET 3apsi.
B) CoOcTBeHHBINT MEXaHUYECKU MOMEHT UMITYJIbCca AJIEKTPOHA, 00YCIOBICHHBIA BpallEHUEM
AIIEKTPOHA BOKPYT COOCTBEHHOM OCH U T€M, UTO 3JIEKTPOH 00J1aaeT Maccoil.
C) CobOcTBEeHHBIN MEXaHUYECKHI MOMEHT AJIEKTPOHA, SBIISIOIINICS KBAHTOBO-PEIATUBUCTCKIM
s dexTomM, He UMEIONTUM KIIACCUYECKOTO UCTOTKOBAHUS.
D) CoOcTBeHHBIN MAarHUTHBI MOMEHT 3JIEKTPOHA, 0O0YCIIOBICHHBIA TEM, UTO JICKTPOH UMEET
MAarHUTHBIN 3aps/I.

9. I'mpoMarHUTHBIM Ha3bIBAECTCS] OTHOLIECHHE. . .
A) BIEKTPUYECKOI MOCTOSHHON K MarHUTHOM TIOCTOSIHHOM.
B) MarauTHO# MOCTOSIHHOM K 3JIEKTPUYECKON TTOCTOSTHHOM.
C) MarHUTHOTO MOMEHTA YaCTHUIIbI K €€ MEXaHUYECKOMY MOMEHTY UMITYJIbCa.
D) snexTpuueckoro 3apsijia 4acTHIIbI K €€ Macce.

10. VYkaxwure popMynupoBKy npuHIuma 3anperta [laymm.

A) B obnactu, rae nepekpbiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXHO OTIUYUTH
OJIMH 3JIEKTPOH OT JIPYTOro.
B) MaruutHoe KBaHTOBOE YHCJIO M HE MOXKET OBITH 0OJIbIIIe OpOUTATLHOTO KBAHTOBOT'O unca |
— MIPOEKITUS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOTYJIS.
C) CocTostHUE PJEKTPOHA B aTOME OMpeAeseTcss HAO0OpOM UeThIPEX KBAHTOBBIX 4Hncel. B
OJTHOM COCTOSIHUU HE MOXKET OBITh IBYX 3JIEKTPOHOB, UMEIOMINX OJMHAKOBBINA HabOp Bcex
YEeThIPEX KBAHTOBBIX YHCET.
D) B kBaHTOBOI MEXaHHKE MOXHO OINpPEIEIUTh TOJbKO JBE BEJIMYUHBI: MOAYJIb MOMEHTA
UMITYJIbCA ¥ OJHY U3 €ro MPOEeKLU; HeonpeAeTIEHHBIMUA OCTAIOTCS JIBE APYTHE MPOEKIINH.
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9.1.3. IIlpuMepHbIii NepeyeHb BAPMAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

dusuka

1. B nentpe audpakiiuOHHON KapTHHBI OyAeT HaOMI0AAaThCS CBETJIOE MATHO MpH AUDPAKIUH
®peHens Ha KPyTJIOM OTBEPCTHH, €CJIU OHO OCTABIISIET OTKPBITHIMHU
A) nBe 30ub1 OpenHens;

B) ueTsipe 30Hb1 OpeHerns;
C) mectb 30H Openens;
D) tpu 30HB1 OpeHEs.

2. ®u3nyeckass BEKTOpHas BEJIMYMHA, ompeaeiseMas OTHOUIEHHUEM CHIbl, C KOTOpPOH
AIEKTPOCTATUUECKOE I0JI€ AEHCTBYET Ha MOJOKUTEIbHBIN 3JEKTPUUYECKHM 3apsi/l, K YUCIOBOMY
3HAUYEHHMIO 3TOTO 3apsiia, Ha3bIBACTC:

A) TIOTHOCTBIO SHEPTUH STEKTPOCTATHUECKOTO MOJIS;
B) noteHmanoM aeKTpocTaTUYecKoro mois;

C) HanpspKEHUEM IIEKTPOCTATUYECKOTO OIS,

D) Hanpsi»KeHHOCTHIO AIIEKTPOCTATUYECKOTO TOJIS.

3. Kakue meicTBHUS 3JIEKTPUUECKOrO TOKa HAOMIOJAIOTCSA MPH MPONMYCKAaHHUU TOKa 4yepes

METaJUIMYE€CKUI TPOBOJHUK?

A) TemnoBoe, XUMUYECKOE U MAarHUTHOE JICHCTBUA.

B) Xumuueckoe u MarHuTHOE JEHCTBUS, HATPEBAHUS HET.

C) TenyioBO€ U MarHUTHOE JIEHCTBUE, XUMUYECKOTO IEHCTBUS HET.
D) TennoBoe U XUMUYECKOE JEHCTBUE, MATHUTHOTO ACHCTBHSI HET.

4. VYkaxure NpaBUJIbHBIN OTBET:

A) mo106HO TOMY, KaK 3JIEKTPUUECKOE MOJI€ CO31aETCs ANEKTPUUECKUMHU 3apsiaMi, MAarHUTHOE
I10JI€ MOPOKAAETCS MArHUTHBIMU 3apsiaMu;
B) marautHoe nose co3aaéTcs TOJNBKO ABMKYIIUMHUCS SJICKTPUUECKUMU 3apsSaaMu;
C) MarHuTHOE TOJIE TTOPOKIAACTCS, KaK ABMKYIIMMHUCS, TaK U HETIOABM)KHBIMU 3JIEKTPUUECKUMU
3apslaMH.
D) marauTHOE TIOJIE — BUXPEBOE.
5. Kakue u3 crienyromux yTBepKACHUN IPaBUIbHBI?
A) mepros rapMOHHYECKHUX KOJIeOaHUH MPOTMOPIMOHANICH UX aMILTUTY/IE;
B) nepuoa rapMoHndecKkux KoneOaHuil MPOMOPIMOHATCH KBaApaTy UX aMILTUTYIbL;
C) nepuoa rapMOHHUYECKHUX KOJeOaHUI HE 3aBUCHUT OT UX aMILTUTY/IbI;
D) nepuo rapMOHHYECKUX KOJIEOaHH HE 3aBUCUT OT BPEMEHU

6. CBeTOBbIE BOJIHBI KOTEPEHTHBI, €CIIH Y HUX

A) COBMaaOT aMILUIUTYIbI;

B) coBmanarot 4acToThl;

C) nocrosiHeH cnBur ¢as;

D) coBmagaroT 4acTOTHI ¥ MOCTOSIHEH CABUT (ha3.

7. PaccTossHME OT MCTOYHUKOB 0 3KpaHa yMeHbIIUJIW B 4 pa3a. Kak u3MeHUTCs IHpUHA
UHTEP(EPEHIIMOHHOI MONTOCKH IPU MPOUYUX PABHBIX YCIOBHUSIX:

A) yMeHbIIUTCS B 2 pa3za
B)yBenuuutcs B 4 paza
C) ymenbmutcs B 4 pasza
D) e nzmenurcs?

8. Nudpaknuonnas kapTuHa HaOMIOJaeTCs HAa HEMPO3pavHOM AUCKE, 3aKPBIBAIOLIUM 5 30H
@penens. B nenTpe nudpakimoHHON KapTUHBI HA0IIOAaeTCs
A) MaKCUMyM MHTEHCHUBHOCTH;

B) MUHUMYM WHTEHCUBHOCTH;
C) TeHb OT JAMCKA;
D) cBetnoe maTHO

9. JIBoitHOe y4enpenoMiIeHHE CBeTa B KpUCTAIaX 00yCIIOBJICHO. ..

A) 3aBUCUMOCTH TUANIEKTPUYECKON MPOHUILIAEMOCTH OT HAIPABJICHUS B KPUCTAILIE;

B) AHm3oTponuel KpucTauios;

C) 3aBHCHMOCTBIO TTOKA3aTeNsI MPEJIOMIICHUS OT HAIIPaBJICHUS B UKPUCTAILIE;

D) 3aBUCHMOCTBIO CKOPOCTBIO PACIIPOCTPAHEHHUS CBETA B KPUCTAJUIE OT HAIIPABJICHUS.
10. Vkaxwure GpopmynupoBKy npuHiuna 3anpera [laymnu.
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A) B obnactu, rae nepekpbiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXHO OTIUYUTH
OJIMH 3JIEKTPOH OT JIPYTOro.

B) MarautHoe KBaHTOBOE YHCIJIO M HE MOXKET OBITh 0OJIbIIIe OpOUTATLHOTO KBAHTOBOTO unca |
— MIPOEKITUS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOIYJIS.

C) CocTosiHHuE PJEKTPOHA B aTOME OMNpeAeseTcss HAOOpOM UeThIPEX KBAHTOBBIX 4Hncel. B
OJTHOM COCTOSIHUU HE MOXKET OBITh JIBYX 3JIEKTPOHOB, UMEIOMINX OJMHAKOBBIA HabOp Bcex
YEeThIPEX KBAHTOBBIX YHCETI.

D) B kBaHTOBOI MEXaHHKE MOXHO OINpPEIEIUTh TOJbKO JBE BEJIMYHHBI: MOAYJIb MOMEHTA
UMITYJIbCA ¥ OJHY U3 €ro MPOEeKLU; HeonpeAeNEHHBIMUA OCTAIOTCS JIBE APYTHUE MPOEKIINH.

9.1.4. Tembl 1a00paTOPHBIX padoOT

N3ydeHne npsiMOIMHENHOIO ABMKEHUS TEJ1 Ha MalllMHEe ATByAa

I/I3y‘-ICHI/Ie BpaH_IaTeJIBHOFO nu HOCTynaTeHLHOFO IIBI/I)KCHI/II\/JI Ha MAllInHC ATBYI[a

OnpezeneHre OTHOLICHHS TEINIOEMKOCTEH ra3a MeTojoM Kiiemana — J{ezopma

OnpezeneHue yaeIbHOTO 3apsijia JJIEKTPOHA METOJJOM MarHeTpOHa

N3yuenne qudpakiuy J1a3epHOT0 U3MyYSHHS OT IIEIH

W3yuenue criekTpa aTomMa BOA0poaa

OmnpeneneHue MWUPUHBI 3aMIPEIIEHHON 30HBI TOJYIPOBOJAHUKA 110 TEMIIEPATYPHON 3aBUCUMOCTH
0o0paTHOro TOKa 1o

ARl e

9.2. MeTonnueckne peKOMeHIalUH

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliiei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

Hauatp uzydenue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITAThCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB
Buasl 1onOIHUTENBHBIX OLICHOYHBIX | DOpMBI KOHTPOJIS U OLIEHKHU
MaTepuaoB pe3yJabTaToOB 00yUYEHUs

Kareropuu o6yuaronmxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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JIMCT COI'JTACOBAHUA
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