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Pabouas mporpamma nuctiumuabl «du3nkay padpaboTaHa Ha OCHOBAaHUU (peaepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa BBHICHIETO OOpa30BaHHs IO HAIPABICHUIO
noarotToBku 19.03.02 IIpoayKThl MUTaHUS W3 PACTUTEIBLHOTO ChIPhs (YpOBEHb OakajgaBpHuaTa),
YTBEPKACHHOTO MTPUKa30M MUHHCTEPCTBA 00pa3oBanus u Hayku Poccuiickoit denepanuu ot 12
Mmapta 2015 r. Ne 211, «O6 yrBepxkaeHnu (eneparbHOT0 rocy1apcTBEHHOTO 00pa30BaTeIbLHOTO
CTaHJapTa BhICHIET0 00pa3zoBaHMs MO HampasieHus nmoAroToBku 19.03.02 IIpoaykTsl nUTaHUsA
U3 PpaACTUTENBHOTO ChIpbsi (YpoBeHb OakajaBpuara), y4eOHOro IUIaHAa 110 OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTeIbHOI Mporpamme Boiciiero odpasoBanus «TexHomorus xieba,
KOHIUTEPCKUX U MaKapOHHBIX U3JIeINH (PYHKIIMOHAIBHOIO HA3HAYCHUS.

PabGouas mporpamma AUCHUIUIMHBI pa3paboTaHa pabouel IpyIIod B cocTaBe: K.M.H., JOILICHT,
Onunoxosa E.B.; k.n.H., nouent Tyukuna JL.K.; k.T.H., nonent Komszos K.A.; k.¢.-M.H., JOLIEHT
Cwmupsos /1.1O.; x.i.H., nouent Ammun J./.,; crapmuii npenogaBarens, Ocranenko A.E.

PykoBoauTens OCHOBHOU
npodeCCHOHAIBHON
0o0pa3oBaTenbHOI MPOrpamMMbl
JIOKTOp OMOJIOTHYECKUX HAYK, JOIECHT (moamics)
npodeccop

B.H. Kosnos
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[Tporoxon Ne 11 ot «29» urons 2023 rona

[)
4/ v/'
(

W.o. 3aBenyromuii kadenpoit TIIII, Yo ‘
JIOLIEHT, K.0.H. JI.®. ITonomapeBa
(oamuce)



OraBJjenune

L I (50 0% 07 M T Wi €12 17 89117 (01 01700 0307050 EF R O P RPT 4
2. Mecto aucuummuHbl B CTPYKTYPE OITOIT .....coviiiiiiiii s 4
3. TpeboBaHHUsI K pe3yIbTATAM OCBOCHUS JUCIIMILITITHBL .....covvveerieteesireesseesnseessessnneesseesnneessnesnseesnnesnns 4
4. O0beM TUCUUIUIMHBI U BUBI y4eOHOU paboThl (pa3aensercs mo GopMaM OOYUEHHUS)........eernee.n. 5
5. COACPIKAHME JTUCTIHITIITITHBI ....cuvveeuteesreanteessesansesasseassesssseassesssseassessssessseasnsesasseasseessssansesssneansesssnssnnes 6
5.1. ConeprkaHue pa3€aOB U TEM JIACIIUIIITHHDBL .....cuvvtesureeasureeasureesssseesssseesasseesssseesssneesssssesssseesssneesnns 6

5.2 Pa3znensl TUCHUILIMHBI B MEKIACHIUTIMHAPHBIC CBSI3U ¢ 00€CIeuynBaeMbIMU (ITOCIIETYIONTAMU)

D107 0030200705 620,02 OO 7
5.3. Pa3nesnnsl ¥ TEMBI JUCIHUTUIAHBL W BUIBI 3AHSITHI 1.vvvvvenseeeeeseessssiessssessessssssssssesssssssssssssssssssssnne 7
6. [lepeueHb CEMMHAPCKUX, TPAKTUUECKUX 3AHATUN U JIAOOPATOPHBIX PAOOT ..eovvvevviinreeriniereeneneennes 9
6.1. [Iman caMOCTOATEIBHOU PAOOTBI CTYHCHTOB. ... .ceiuveerreeaureesseessreessreaseessseasseessseasessnnesssesssseensesses 10
6.2. MeTonuyeckue yKa3aHus 0 OPraHu3alud CaMOCTOSTEIIbHON PaOOThI CTYICHTOB .........vevnne... 11
7. IlpuMepHas TEMATUKA KYPCOBBIX PAOOT (IIPOEKTOB) ....vviurieveersreesieissreesnresreesseeaneesnnessneessessneees 11
8. YueOHO-MeTOqu4ecKOe U MHPOPMAITMOHHOE 00CCTICUCHUE TUCITUTITHHB ... vvevveerveesieeseeeseeeenees 11
9. MarepuanbHO-TEXHUYECKOE 00CCTIEUCHUE JUCIIHIITIHBL ......vvevveenteeanreesseessseesssessseesnneaneessneenneeses 12
10. OOPA30BATEITBHBIC TEXHOTIOTHH ....utveeuteesreasseessreasseessseasseessseasesssseansesssseansesssnsansesssnsensessseensesns 12
11, OIICHOUHBIE CPEIICTBA ...vveuvveeautrressteeesstreesstetessteeesnteeessseeessseeessseeessseesssseesssseeassseessseesnsseesnsnessnes 13

12. Opranusanms 00pa3oBaTEIBHOTO MPOIecca s JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMM. ...29

13.  JIMCT PETHCTPALIMU M3MEHEHUI ....ovviviiiiiiiiiiiiiie ittt 30



1. Hean wm 3agauM AUCHUILIMHBI: JaTh IEJOCTHOE MPEJCTABICHUE O COICP)KaHUH,
OCHOBHBIX TTOHSTHUSAX, KOHIICTIIUAX ¥ METOJIaX COBPEMEHHON (DU3NYCCKON HAYKH.

2. Mecro nucuumiuHbl B cTpykrype OIIOIL:

— (¢dopMupOBaHUE MIPEJICTABICHUS O MECTE U POJIH (PU3UKU B COBPEMEHHOM MUPE;

— (GOpMHUPOBaHHE CHCTEMbl OCHOBHBIX TIOHSTHH, WCIHOJIB3YEMBIX I  OINUCAHUS
BaOXHEHIINX (U3HUECKUX MOJeNed U (PU3NYECKHX METO/OB, U PACKPHITHE B3aUMOCBSI3U
JTHUX IOHSATHH;

— O3HAKOMIJICHHWE OOYYaIOIIUXCS C JJEMEHTaMHU ammaparta (U3UKH, HEOOXOAMMOTO IS
pElIeHUs TEOPETUUECKHUX U MPAKTUYECKUX 3a/1a4;

— OCBOEHHE OCHOBHBIX MPUEMOB PEIICHUS 3a/1a4 110 pa3jieiaM JTUCIUIUINHEI;

— (¢dopMHUpOBaHNE HABBIKOB CAMOCTOSATEIHHOTO U3YUYCHHUS CTIeUaIbHON JIUTEPATYPBhI;

— Ppa3BUTHE JOTMYECKOrO MBIIUICHUS, HAaBBIKOB (PU3UUYECKOrO HMCCIEAOBAHUS SIBICHUM U
MPOIIECCOB, CBSI3aHHBIX C MPO(ECCUOHATBLHOM IEITEIbHOCTHIO;

— (GOpMHUPOBAaHHE HABBIKOB CAMOCTOSATEIHHONW PabOTHI, OPTaHU3AIMH HCCIICOBATEIHLCKON
paboTHLI.

VYyeOnas aucnuiminHa «®Du3uka» - AUCHUILIMHA 0a30BOW YacTH yd4eOHOIro IUTaHA TI0
HanpasneHuto noarotosku 19.03.02 IlpoaykTel mMUTaHUS U3 PACTUTENBHOTO ChIpbs. M3ydeHue
JUCIUIUIMHBL  0a3upyeTcss Ha 3HAHUSAX, MPHOOPETEHHBIX OOYYAIONIMMUCS TPU HU3YYCHUHU
HIKOJIBHOTO Kypca (U3UKU ¥ MAaTEeMaTHKH, OCHOB BBICIICH MaTeMaTUKH. JJUCIMIIMHA SBISETCS
npenmecTByromed s gucnmiuiaH:  «[IpukimagHas — MexaHukay,  «OJEKTPOHUKA U
AEKTPOTEXHUKAY.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHHUS THCUMILIMHBI:

ITponecc u3ydenus: qucuMIIMHb «PU3NKa» HalpaBieH Ha (OPMHUPOBAHUE CIIETYIOLINX
001IeKyJbTYPHBIX, KomneTeHIuiH: OK-5 B cooTBeTCTBHM ¢ OCHOBHOW MNpodecCHOHATBHON
oOpa3oBaTenpHON MporpamMmoi 1mo HampaieHuto noArotoBku 19.03.02 Ilpodykmer numanus
U3 pacmumenbHo20 cblpbsa 3204HONU HopMbI 0O0yUEHUS.

B pe3ynbrare n3yueHus: AMCUMILIIUHBI CTYJEHT JTOJIKEH:
3HaeT: OCHOBHblE (U3MYECKUE SBJICHHS, (YHAAMEHTAJIbHBIE MOHATUS, 3aKOHBI U TEOPUU
CJIEIYIONINX PA3EOB (PUUKU:
— MEXaHUKH,
— TEpPMOJAMHAMHKHU U MOJIEKYJISIPHON pr3ukw,
— DJIEKTPUYECTBA U MarHeTU3Ma,
— OITHKH,
— OCHOB (DPM3UKU aTOMa U aTOMHOTO 5/1pa;
— OCHOBHBIE METOJABl TEOPETUYECKOIO0 M JKCIEPUMEHTAIBHOIO MCCIEN0BAHUSA; METOJbI
M3MEpEHUS Pa3INYHbIX (PU3NUECKUX BETUUNH
Ymeer:
— pa3buparbcs B (U3MYECKUX NPUHIMIIAX, MCIOIb3YEMbIX B M3Y4YaeMbIX CHEIMAIbHBIX
JUCIUIUINHAX;
— pemaTh GU3NYECKUE 33]]aUul TPUMEHHUTEIBHO K N3Y4aeMbIM CHEIMAIbHBIM JTUCIUILTMHAM U
MPUKJIaHBIM Mpo0iemMaM Oyayiie creluanabHOCTH;
— U3MepATh OCHOBHBIE BEIMUMHBI B MEXaHUKE, TEPMOJIUHAMUKE, JJIEKTPOTEXHUKE, ONTHKE.
Baaneer:
— MeTojamMH (PU3MYECKOTO OMUCAHUS THIIOBBIX MPO(GECCHOHATBHBIX 33Ja4 U WHTepIpeTaluu
MOJTyYEHHBIX PE3yJIbTaTOB;
— MeToJaMM MpOBENCHMS (PU3MUECKUX HM3MEPEHUH, METOJaMH OLEHKH IOTrpeIIHOCTeH Ipu
IIPOBEIEHUH 3KCIIEPUMEHTA;
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- (I)I/I3I/IKI/I; HaBbIKaMU MPOBCACHUA TCOPCTUUCCKUX W IKCICPUMCHTAJIBHBIX U IMPAKTHYCCKUX
I/ICCJICI[OBaHI/Iﬁ B o0OyacTtu MMPOU3BOACTBA IMPOAYKIHMHU NUTAHHUA C HCIIOJIB30BAHUCM
COBPCMEHHBIX IIPOI'paMMHBIX CPEACTB, MHHOBAIITUOHHBIX U I/IH(i)OpMaLII/IOHHBIX TEXHOJIOTHIA.

IlepeuyeHb NIaHMPYeMBIX PpPe3yJbTATOB O0Oy4YeHHs] IO JAWCHUILUINHE, COOTHECEHHBIX C
IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

[Ipoulecc w3y4yeHHs] AWCHMILIMHBI HAMpaBiIeH Ha (OPMUPOBAHUE CIIEAYIONINX
KOMIIETEHIINH .

Koa u onucanue
Ili1anupyemMble pe3y/ibTaThbl 00yUEeHHUS 10 TUCHHUIITIMHE

KOMIIETEHIIMH
3HaeT: OCHOBHBIC (PM3MUECKUE SABICHHS, QyHIAMEHTAIbHBIE TIOHATHS,
3aKOHBI U TEOPUH CIIEYIOIUX Pa3/1eT0B GUUKU:
— MEXaHHUKHU,
— TEpPMOAMHAMHUKHU U MOJIEKYJISPHOM (hU3UKH,
— DJIEKTPUYECTBA U MarHEeTU3Ma,
— OIITHKH,
— OCHOB ()M3UKH aTOMa M aTOMHOTO S/Apa;
— OCHOBHBIE METOAbI TEOPETUYECKOIO H IKCIECPUMEHTAIHLHOIO
UCCIIEIOBAaHMsI; METOJbl H3MEPEHUs pPa3IMYHbIX (PU3NUECKUX
OK-5: cnnocoOHOCTBIO BEJIMYMH
K CaMOOpraHM3alMH | Ymeer: CaMOCTOSITEJIBHO ~ MPUOOpeTaTh  HOBblE  3HAHUS  C
¥ CaMOOOPa30BaHHIO | KCIIOJIB30BAHUEM COBPEMCHHBIX 00pa3oBaTeNbHbIX Hu

WH(POPMAIIMOHHBIX TEXHOJIOTUH;

— pasduparbcsi B (PU3MUECKUX MPHHIUIAX, KCIOIb3YEMbIX B
M3Y9aeMBIX CIICIUATBHBIX TUCITUTUINHAX,

— pemarh (QUINYSCKUE 3a7add TPHUMEHHUTEIBHO K H3yJacMbBIM
CHelHalbHBIM  JUCHUIUIMHAM W  TPUKIATHBIM  TpodiieMaM
Oyayiien CrienuaibHOCTH;

— W3MEpATh OCHOBHBIC BEIHUYHMHBI B MEXaHUKE, TEPMOJUHAMHUKE,
INEKTPOTEXHUKE, ONTHKE.

Baageer: ciocoOHOCTHIO K CAMOOpPTaHU3AIMU M caMOOOPa30BaAHUIO

4. O0beM MCUMIIMHBI M BUABI Y4eOHO# padoThl (pa3aessiercs: mo popmam o0ydeHus)
3aounasi popma 00yueHus

Bup y4eOHoii padoThl Bcero CemecTpsl
4acos /
3a4€THBIX 1 2
eTMHUIL
AyIMTOpHBIE 3aHATHSA™ (KOHTAKTHasi padoTa) 16 6 8
B Tom umciie: - - -
Jlexiun 4 2 2
[TpakTnueckue 3austus (I113) - - -
Cemunapsl (C) - - -
JlaGopatopusbie padotsl (JIP) 12 6 6
CamocrosiTeJibHas pabora* (Bcero) 254 127 127
B ToM uucne: - - -
KypcoBoii mpoekt (pabora) - - -
PacuetHo-rpaduueckue paboTs - - -
Pedepat (mpu Hammamm) - - -




Bun yueOHoi1 paGoThI Bcero CemecTpsl
yacos /
3a4YeTHBIX 1 2
eIHMHHUIY
Jpyeue 6udvl camocmosmenvroi pabomol 254 127 127
Bua npoMmexxyTouHO# aTTecTaiuu 18 DK3aMeH, DK3aMeH,
94 94
OO01m1as TpyA0EMKOCTh Jachl 288 144 144
3ayeTHbIE €IUHULIE] 8 4 4

* nns oOyyarommxcs 1O HWHAMBUAYAJIbHOMY Yy4eOHOMY IIJIaHy KOJIMYECTBO YacoB
KOHTAaKTHOM M CaMOCTOSITEIbHOH pPabOThl YCTaHABIMBAETCS HWHIWBUAYAJIBHBIM Y4E€OHBIM
1
IIJIAHOM .

JucuumimHa peanu3yeTcst MOCPEICTBOM IPOBEACHUS Y4YeOHbIX 3aHATUH (BKIOYas
IPOBE/ICHUE TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalluy 00y4aroLuXcs).
B cootBercTBUM c paboueil mporpaMMoOi M TEMAaTHYECKHM IUTAHOM HW3yY€HHE IMCUIUIUTHHBI
IPOXOAUT B OpME KOHTAKTHOW pabOThl 0OYHaAIOLIUXCS C MPENOAaBaTEIeM U CaMOCTOSTEIbHON
pabotel  oOywaromuxcs. llpm peanmsanuy  ITUCHMIUIMHBI MPEAYCMOTPEHA  ayAWTOpHAsS
KOHTaKTHasi paboTa M BHeayJUTOpHAas KOHTaKTHas paboTa IOCPEACTBOM 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENBHON Cpebl. YUeOHBIH MpoIece B ayIUTOPHH OCYLIECTBISETCS B
dopme nekuuil u JabOpaTOpPHBIX 3aHATUH. B nekuusx pacKkpbIBarOTCS OCHOBHBIE TEMBbI
M3Yy4aeMOro Kypca, KOTOpble BXOAAT B pabouyto nporpamMmy. Ha naGopaTopHbix 3aHsATHsAX Oosiee
HOIPOOHO M3ydaeTcs MPOrpaMMHBIM MaTepHal B IJIOCKOCTH OTPAOOTKU MPAKTUYECKUX YMEHUH
¥ HaBBIKOB M YCBOCHUS TeM. BHeayauTopHast KOHTaKTHasi paboTa BKIIIOYAeT B ceOsl MPOBEICHNE
TEKYILLETro KOHTPOJIS YCIIEBAEMOCTH B JIEKTPOHHON MH(DOPMAITMOHHO-00pa30BaTEIbHON Cpeie.

5. Copepixkanue M CHUIITTHHBI

5.1. Conep:xanue pa3iesi0B U TeM JUCHUIIMHBI
Paszpnen 1. Mexanuka
Tema 1.1. KunemaTnka nocTynareapHOr0 U BpallaTelbHOrO JBUKCHHUS.
Tema 1.2. JluHamuKa @OCTYNaTEeIbHOTO U BpallaTeIbHOIO JBUKEHUS B KIACCHYECKON
MEXaHHUKE.
Tema 1.3. DaemMeHTHI peaSITUBUCTCKON MEXaHUKU.
Pa3nea 2. Moaekynsipaast pu3nka 1 TepMOIHHAMHUKA
Tema 2.1. OCHOBBI MOJIEKYJIIPHO—KHMHETUYECKOMN TEOpHUH.
Tema 2.2. OCHOBBI TEPMOJAMHAMUKH.
Tema 2.3. SIBieHus nepeHoca B TEPMOJMHAMUYECKH HEPABHOBECHBIX CHCTEMaX. PeasbHbIe rassl.
Pa3nes 3. DieKTpU4ecTBO 1 MATHETU3M
Tema 3.1. DnekTprdeckoe Moje B BAKyyMe U B BEUIECTBE.
Tema 3.2. MarauToctartuka.
Tewma 3.3. OCHOBBI KJIACCUYECKON 2JIEKTPOAMHAMUKH.

JUIT 00yYaroImuXcsl M0 WHAUBUAYaIHbHOMY Y4YeOHOMY IUIaHy - y4eOHOMY IUIaHy, OOeCIeYHBaIONIeMy
OCBOCHHE COOTBETCTBYIOIICH OOpa30BaTENbHOM MPOrpaMMbl HA OCHOBE WHAWBHAYAIHU3AlUH €€ COICPXKAHHS C
y49eToM 0COOEHHOCTEeH W 00pa3oBaTENbHBIX MOTPEOHOCTEH KOHKPETHOro oOywaromerocsi (B TOM YHCIE TIpH
YCKOPEHHOM 06y‘IeHI/II/I, JIIA O6y‘{a}OHH/IXC$I C OrpaHNMYCHHBIMU BO3MOXKXHOCTAMHU 310POBbSA U UHBAJIUAOB, JJIA JIUII,
3a4KCICHHBIX ISl MPOIOJDKCHHST OOYUYeHHsSI B COOTBETCTBUH C 4acThio 5 cratbu 5 DenepanbHOr0 3akoHA OT
05.05.2014 Ne84-®3 «O6 0cOOCHHOCTSIX TPABOBOTO PETyJIUPOBAaHUs OTHOIIEHUH B chepe 0Opa3oBaHUs B CBSI3U C
npussitTHeM B Poccuiickyro ®@enepanmro Pecnyonmmkn Kpbim u o6pa3oBanneM B coctaBe Poccuiickoit denepamnyn
HOBBIX cyOBbekToB - Peciybnmkn Kpbim 1 roposa ¢enepaisnoro 3uadenust CeBacTomnons U 0 BHECCHUM M3MEHEHUH
B ®enepanbHblit 3ak0H «O0 o0pa3oBannu B Poccuiickoii Deneparimy).
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Pa3zgen 4. OnTuka

Tema 4.1. BonHoBas ontuka
Tema 4.2. KBanToBasi npupojia U31y4eHUs

Tema 5.1. DneMeHThl KBAHTOBON MEXaHUKH
Tema 5.2. OCHOBBI KBaHTOBOM IIPUPOABI aTOMa
Tewma 5.3. DneMeHTHI (U3HKHA aTOMHOTO SAPa U AIEMEHTAPHBIX YaCTHUII

Pa3nes 5. OcHoBbI GU3NKH aTOMA M AaTOMHOIO SI/ApPa

5.2 Pa3mesibl IMCHUIUIMHBI M MEKIMCHUIUVIMHAPHBIE CBS3M ¢ o0ecne4ynMBaeMbIMU
(mocseaylOIMMHU) TUCHUILJIMHAMU

Ne HaumenoBanue Ne pasnmenoB U TeM MaHHOW AWCIMILTUHBI, HEOOXOIMMBIX
/o o0ecrieunBaeMbIX JUTSI U3YYEHHS 00eCrieYnBaeMbIX (ITOCISIYIONMINX ) TUCIUILIAH
(HOC e I[yIOH_II/IX) (BIHCBHIBAIOTCS pa3pabOTIUKOM)
JUACIHUATUINH
1. | Ipukiannas MexaHuka 1.1 1.2 1.3
2. | DneKTpoTexXHUKa n|31 |32 |33
JIEKTPOHHKA

5.3. Pa3zgennl 1 TeMbl AMCUUILIMHBI M BUAbI 3aHATHH

3aouHas popma o0yyeHHUsI

Ne | HaumenoBanue | HammenoBanmne Buaer 3ausaTuii B gacax
/1 pasnena TEMBI e TpaxTuye CemuH TaGopar
t ckne | 2PORHC OpHbIE CPC | Bcero
15044 3aHATH
3aHATHS o 3aHATHS
1. Pazgen 1. Tema 1.1.
MexaHuka Kunematuka
HOCTYINATEIBHOTO 1* - - 2* 18 21
Y BpaIaTeIbHOTO
JIBIDKEHUA.
2. Pazgen 1. Tema 1.2.
Mexanuka Junnamuka
MOCTYMATEIHHOTO
Y BpAIATeIbHOrO - - - - 18 18
JIBHOKEHUS B
KJIaCCHUYECKOM
MEXaHHUKE.
3. Pazgen 1. Tema 1.3.
MexaHuka DIeMEHTEI § ) ) ) ) 18 18
PEIATUBUCTCKONM
€XaHHUKHU.
4, Paznen 2. Tema 2.1.
MouJgexyasipaas | OCHOBBI
¢usuka n MOJICKYJISIPHO— 1 - - 2% 18 21
TEPMOIAMHAMHUK | KHHETHYECKOM
a TEOPHH.
5. | Pa3gen 2. Tema 2.2.
MouJgexyasipaas | OCHOBBI
¢usnka u TEPMOJIMHAMUKH. - - - - 18 18
TEPMOIMHAMHUK
a
6. | Pa3gen 2. Tema 2.3.
Moaekyasipuas | SIpnenus - - - 2* 16 18
¢u3uka u MepeHoca B




TEPMOIAMHAMHUK | TEPMOIUHAMHYEC
a KU
HEPABHOBECHBIX
CHCTEMax.
PeanrpHBIC Ta3HL.
7. Pazpnen 3. Tema 3.1.
DJIEKTPUYECTBO | DIEKTPUUECKOE ) 18 15
M MAarHETU3M MoJIe B BAKyyMe U
B BEILIECTBE.
8. | Pasgen 3. Tema 3.2.
DyeKkTpUYecTBO | MarHUTOCTATHKA. - 19 19
M MATHETH3M
9. | Pasgen 3. Tema 3.3.
nextpudecTBO | OCHOBEI
M MarHeTHU3M KJIaCCHUYECKOM
3JIEKTPOTMHAMMK - 19 19
H.
10. | Pa3nen 4. Tema 4.1.
2* 18 21
Onruka BomHoBas ontuka
11. Paznen 4. Tema 4.2.
OnTuka KBanToBas ox 18 20
pUpoJia
W3ITyYCHHSI
12. | Pa3gea S. Tema 5.1.
OCHOBBI J1eMEHTEI
(U3HKH aTOMA | KBAaHTOBOU - 19 19
M AaTOMHOI0 MEXaHUKHU
saapa
13. | Pa3gexn 5. Tema 5.2.
OCHOBBI OCHOBBEI
(U3MKM aTOMA | KBAHTOBOM 2* 18 20
M aTOMHOI0 MIPUPOJIBI ATOMA
saapa
14. | Pa3aen 5. Tema 5.3.
OCHOBBI 3J1eMEHTHI
¢u3uku aTtomMa | QPU3MKK ATOMHOTO ) 19 19
M AaTOMHOI0 a5pa u
sapa AJIEMEHTaPHBIX
YaCTHI]
15 | Kourpoab 18

* yacel 3aHATH, TIPOBOUMBIE B aKTUBHOW M MHTEPAKTUBHOM (hopmax

@®opMbl Y4eOHBIX 3AHATHI C MCIO0JIb30BAHUEM AKTUBHBIX U HHTEPAKTUBHBIX TEXHOJIOTI Ul

o0yueHust
Ne | HaummeHoBaHue pa3zienoB (TeM), 8 KOMOPLIX UCHONb3VIOMCS OO0pazoBaTenbHbIE
akmuemnbvle u/uny UHmepaKmueHvlie 00pazoeamenvhbie TEXHOJIOTHH
MexXHOoN02UU
1. Pa3znen 1. Mexanuka Jlekuus-Busyanuzanus,
cobeceoBaHue
2. | Paznen 2. MonekynsipHast pU3MKa U TEPMOIMHAMHKA Jleknus-Bu3yanusanus,
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cobecenoBanue

3. | Pazmen 3. DneKTpuuecTBO U MarHETU3M Jlekuus-Busyanuzanus,
cobecenoBaHuE
4, Pa3nen 4. Ontuka Jlekuus-Busyanusanus,
cobecenoBaHuE
5. Jlexuus-Bu3yanu3anus,
Paznen 5. OcHOBBI (hU3MKH aTOMa U ATOMHOTO SApa
cobecenoBaHuE

6. [lepeyeHb ceMHUHAPCKHX, MIPAKTUYECKUX 3aHATHI U J1a00PaTOPHBIX PadoT
3aouHas hopma oOydeHHS

No Ne pazpnena HanmenoBanue cemunapckux, | Tpynoe OuenouHble dopmup
n/ JUCLHUTUIMHBL | MPAKTUYECKHUX U Ja00OpPaTOPHBIX | MKOCTb cpeactsa yeMble
1| (Momyst) 3aHATHH (paboT) (dac.) KOMIIECTE
HITUH
1. | Pazgen 1. N3yuenue 3aKk0HOB 1 Yerupii onpoc, | OK-5
Mexanunka BpAIaTeIbHOTO JBUKCHHS. TECTUPOBAHHE,
cobeceroBaHme
2. | Pasgen 1. OnpeneneHre MOMEHTA 1 Yerupii onpoc, | OK-5
Mexanuka HUHEPIUH TEJI METOIOM TECTHPOBAHHNC,
S - cobecemoBanme
3. | Pazmen 1. OnpezencHue yCKOPEHUs 1 Yernsiid onpoc, | OK-5
MexaHuka CBOOOIHOTO NAIEHUS. TECTUPOBAHHC,
cobeceroBaHme
4. | Pa3nen 2. OnpeneneHne mokazarems 1 Yerneprii onpoc, | OK-5
MoutexynsipHast | cTeneHu B ypaBHeHuu [lyaccona TecTHpOBaHHe,
busnka u MetonoM Knemana—/Iezopma. cobecezopanme
TEPMOIMHAMHKA
5. | Pasnen 4. Omnpenenenue JIMHBI cBeTOBOM | 1 VYerupii onpoc, | OK-5
OnTuka BOJIHBI TIPU TIOMOIITH TeCTUpOBAHUC,
JUGPaKIIMOHHON PELIeTKH. cobecenonaie
6. | Pasnmen 4. N3yuenue siBneHus 1 VYerupii onpoc, | OK-5
Onruka MOJISIPU3AIINH CBETA. TECTHPOBAHHC,
cobecemoBanue
7. | Paznen 4. Onpenencuue 1 Vernsiit onpoc, | OK-5
Ontuka qyBCTBUTEIHHOCTH TCCTHpOBAHHNC,
(boTodemenTa. cobeceroBaHme
8. | Pasnen 5. OmnpeneneHne MOTCHIINATIOB 0,5 VYerupii onpoc, | OK-5
OcHoBbl pusukn | Bo30yxaenus (Onbir @panka— TecTpOBaHKe,
ATOMA I Tepira). cobecenoBaHNe
aTOMHOTO sijipa
9. | Pazmen 5. OnpezencHue Crost 0,5 Versiit onpoe, | OK-5

OcHOBBI (hU3HUKH
aToma u
aTOMHOTO siipa

MTOJIOBUHHOT'O OCIIa0JICHHS
raMMa—M3JIy4YCHUA B BEHICCTBEC.

TECTHPOBAHUE,
cobecemoBaHme




6.1. [li1an camocTOATE/ILHOM PadOTHI CTYJAEHTOB

3aounas popma o0yueHUsS

Ne Tema Bun 3ananue Pexomennyemas m
n/ CaMOCTOSITEITbH auTeparypa 3 §
| 0 paboTHI E g
S o
N4
1. | Tema 1.1. Kunemaruka 1. U3yuenue [IpopaboTtath OcHosnas: 1; 4; | 20
MOCTYIATEILHOTO U TEM JICKITUH. TEOPETUICCKUIA 5
BpaIlaTeIbHOrO [ToaroroBka MaTepuas TeMbI
JIBYDKCHUSI. JIOKJIa/1a
2. | Tema 1.2. Jlunamuka | 2. IToaroroska x | ITogroroska Kk | OcuosHas: 1; 4; | 20
MOCTYMATEILHOTO U | JaDOpaTOPHBIM | YCTHOMY OIIPOCY 5; 6
BpAIaTeIbHOTO JBYKCHUS | 3aHATHAM
3. |B KJIaCCHYECKOH | 3. M3yuenne Koncmekr OcnosHas: 1; 4; | 20
MEXaHHKE. TEM, TEOPETUIECKOTO 5,6
Tema 1.3. DneMeHTHI | BIHECEHHBIX HA | MaTepHaa
PESTUBUCTCKON CaMOCTOSITeIIbH
MEXaHUKH. 0€ U3yUCHHE
4. | Tema 2.1. OcHOBBI 4. IToxroroska k | [Ipopaborats Ocuosuas: 1; 4; | 22
MOJIEKYJISIPHO— KOJUIOKBUYMY CIIUCOK  BOIPOCOB | 5; 6
KUHETUYECKON TEOPUH. I cobecenoBaHus
5. | Tema 2.2. OcHoBBI [TonroroBka k ITpopaboraTs OcHoBHas: 1; 4; | 22
TEPMOJINHAMHKH. MPOMEXYTOYHO | CIIMCOK BOIIPOCOB K | 5; 6
Tema  2.3.  SIBneHws | if arrecranuu — | DK3aMeHYy,
nepeHoca B | HK3aMeHY MTOBTOPUTH
TEPMOJUHAMHYECKH PO IEHHBIN
HEPABHOBECHBIX CHCTEMaX. MaTepHua
PeasibHbIE Ta3bl.
6. | Tema 3.1. Dnexktpuueckoe | 1. M3ydenue [TpopaboTath OcHosHas: 2;3 | 28
noJie B BaKyyMe U B TEM JICKIIHH. TEOPETUUECKHIA
BEIICCTBE. [ToaroroBka MaTepHuasl TeMbI
Tema 3.2. JOKJIaza
7. | MargurocraTuka. 2. INoxroroska k | ITogroroBka Kk | OcuosHasg: 2; 3; | 30
Tema 3.3. OcCHOBBI | 1a0OPaTOPHBIM | YCTHOMY OINIPOCY 6
KJIACCUYECKOU 3aHITUIM
8. | DJIIEKTPOIMHAMUKHU. 3. U3yuenue Koncnoekr OcnosHas: 2; 3; | 30
9. | Tema4.1. BonmnoBas TEM, TEOPETUYECKOTO 6
OTITHKA BBIHECEHHBIX HA | MaTepHalia
Tema 4.2. KpaHTOBas | caMOCTOATENBH
PUPO/IAa U3TYyUSHUS o€ U3y4YCHHE
10. | Tema 5.1. DaemenTsI 4. Tloxroroska k | [IpopaGorarh OcuosHas: 2; 3; | 30
KBaHTOBOW MEXaHUKH KOJJTOKBUYMY CIIUCOK BOIPOCOB K | 6
Tema 5.2. OcHOBBI JK3aMEHY,
KBaHTOBOU MPUPOIBI MTOBTOPUTH
aToMa MIPOWICHHBIN
Tema 5.3. DOnemeHTHI MaTepuai
11. | busukE aTOMHOTO A1pa U | [ToaroToBKa K [IpopaboTath OcHosHas: 2; 3; | 30
3JIEMCHTAPHBIX 4aCTHUL] IPOMEKYTOUHO | TEOPETUYECKUI 6
W arTecTaluy — | MaTtepual TEMbI
DK3aMEHY
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6.2. Meroauyeckue YyKa3aHMsi 10 OPraHU3aAUMM CAMOCTOSITEJIbHOH PadoThI
CTY/IeHTOB

[Ipyn u3yyeHun Kypca HEOOXOAMMO JOOHUTHCS IOJHOTO M CO3HATEIbHOIO YCBOGHUS
TEOPETUYECKUX OCHOB (DU3HMKH, HAYIUTCS IPUMEHSTH TEOPHIO K PEILICHHIO 3a/1a4.

[Ipuctynas kK HM3y4eHHIO Ka)XXOr0 HOBOTO pasjelia Kypca, IpPekIe BCEro, CIEAyeT
O03HAKOMUTBCSI C COAEPKAHUEM TEMBI IO IPOrpaMMeE IUCLUIUIMHBI, YSICHUTb OOBEM TEMbI U
MIOCJIEI0BATEIbHOCTh PACCMATPUBAEMBIX B HEW BOIIPOCOB.

[Tpu u3ydeHun QUMK PEKOMEHIYETCS NMPOCMATPHBATh BECh MaTepHall TEeMbI, YTOOBI
COCTaBUTh O HEM MEPBOHAYAIBHOE MPECTABICHUE.

[Tpucrtynas BnepBbie K paboTe HaJ KHUTOH, HEOOXOAUMO MPEABAPUTEIHLHO 03HAKOMHTCS
¢ HuM. OriaBiieHHME KHUTM YKaXeT Ha €€ COAEp)KaHHWe, MPEAUCIOBHE WM BBEACHUE AANyT
IIPEJICTABICHUE O COACPNKAHUM KHHUTHU, a OCrJblii MPOCMOTP NMOMOXKET Yy3HaTh, KAKME€ B KHUIE
UMEIOTCS TaOIUIIbI, CXEMBI, FpadUKU U IPYTroil WILTIOCTPATUBHBIN MaTepuall.

[Ipu pabore Hajg KHUTOM CTYIEHTY HEOOXOIMMO BBIIENSATh B TEKCTE TJIABHOE,
pa3duparbCs B 3aKOHOMEPHOCTSX, BbIBOAAaX (hopmyin. [Ipu ureHnn KHUTH HYKHO BHHUMATEIHHO
paccMaTpuBaTh UMEIOLIUICS B HEM WIUIFOCTPATUBHBIN MaTepual.

3aKOHYUB U3YYEHUE TEMBI, IIPEXKAE YEM NEPEXOIUTD K CIEAYIOLIEH, CIeyeT OTBETUTh Ha
BOIPOCHl 1O JIAaHHOW TeMe, IIOMEIIEHHbIE B KOHIIE COOTBETCTBYIOUIEH TIJIaBbl U
npeIHa3HaYeHHbIC Ui CAaMOIPOBEPKU MPHOOPETEHHBIX 3HAHUU. V3ydyeHue marepuana KHUTU
JIOJIKHO COIIPOBOXK/IAThCSl BBIIIOJIHEHUEM COJAEPKAILUXCS B HEM YIPAXKHEHUH U pelieHueM
3a/1a4, OTHOCSLIMXCS K pacCMaTpUBAEMOI TEMeE.

7. TlpuMepHasi TeMaTHKa KYPCOBBIX padoT (mMpoekToB) (npu Hanuyuu) __ HE
MpeayCMOTpEeHa YIEOHBIM IJIAHOM

8. YueOHo-MeTOoAMuYecKoe W HHGPOPMAIMOHHOE obecrevYeHUe JAUCHHUIIMHBI
(MmonyJis):

a) OCHOBHas JTUTEpaTypa

1. ®usuka g By30B: MexaHuka U MouekylspHas ¢usuka/ Hwuxepos B.A. -
M.:lamkoB u K, 2017.http://znanium.com/bookread2.php?book=415061 .

2. O®wuzuka. OCHOBBI ANEKTPOJUHAMUKH. DJEKTPOMATHUTHBIC KOJEOAHWS W BOJHBI:
VYuebnoe mnocodbue / KysnwenoB C.M.,, - 4-e wu3n, wucnp. U JOM. -
M.:By30BCckuity4eOHUK, HHAIL] NHOPA-M,
2015.http://znanium.com/bookread2.php?book=424601

3. ®usuka. BonHoBas ontuka. KBaHtoBas mpupojia u3iaydeHus. DIeMeHTbl aTOMHON U
snepHoit pusukn: Yuebnoe mocooue / Kysuenos C.U., Jlugep A.M.-3 uzn., nepepad.
u JIO1L. - M.:By3oBckuityueonnk, HUL] NHOPA-
M,2015http://znanium.com/bookread2.php?book=438135

4. @usuka ang By30oB: MexaHuka u MojekyispHas ¢usuka / Hukepo B.A. — M.:
JNamkoB wum K, 2017. — 136 «c.: ISBN 978-5-394-00691-3 — Pexum
noctyna: http://znanium.com/catalog/product/415061

5. ®usmuka: Mexanuka. Mexanudeckne KojeOaHUs U BOJTHBL. MonekynsipHas (Qusuka.
Tepmonunamuka: Yaeonoe nmocooue / C.1. Ky3nenos. - 4-e uzf., ucrp. u aoim. - M.:
Bysosckuii YUEOHHK: HHAIL] NH®PA-M,
2014http://znanium.com/bookread2.php?book=412940

6. ®wusuka: JlaboparopHslil npakTukym: YdyeOHoe nocobue / B.I'. XaBpynsk. - M.: HUL]
WNudpa-M, 2013.http://znanium.com/bookread2.php?book=377097

0) IOTIOJTHUTEIbHAS JTUTEPATYPA
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1. ®wusuka. [Ipaktukym: YuebHoe mocodue / I'.B. Bpybnesckas, M.A. ['onuapenko,
A.B. MWneromonok. - M.: HHUI[ MHWudpa-M; Mnu.: Hos. 3HaHmue,
2012.http://znanium.com/bookread?.php?book=252334

B) IIporpaMMHOE o0ecrieueHne

1. MicrosoftWindows
2. Microsoft Office

T') MOJTHOTEKCTOBBIC 0a3bI JTAHHBIX
1. http://znanium.com/ OOQO snekTpoHHO-O0MbIMoTeYHas cuctema "SHAHUYM"
2. https://rucont.ru/ OOO "Hanuonanbhelii udposoii pecype «PYKOHT»
3. http://biblioclub.ru/ 9bC «YuuBepcurerckas OMOIHOTEKA OHIANHY

9. MaTepuajibHO-TeXHUYECKOE oDecrevyeHne TUCIHIINHBI

VYyeOnass ayautopust [Jis TPOBEACHHS] 3aHATUN JIEKIIMOHHOTO THIA;, 3aHATHIA
CEMHUHApPCKOI0 THUIA; JJIsi KypCOBOTO IMPOEKTHUPOBAHUS (BBIIOJHEHUS KypCOBBIX padoT); A
MPOBEACHUS TPYNIOBBIX U HWHAUBUAYAIbHBIX KOHCYJbTAUUW; ISl TEKYIIEro KOHTPOJIS |
IIPOMEKYTOUHOM aTTECTALUU.
Paboune mecra obyuaromuxcs; Pabouee mecto npenonaBatens; Knaccuas nocka; [Ipoektopsr;
Hoyr0yk; Dkpan; MHTepakTHBHAS TOCKA; 3BYKOYCHIMBAOIIAS aIliaparypa; Y 4eOHO-HaTIIsTHbIC
nocoous.

JIaGoparopust Gu3MKU - yd4eOHas ayIauTOpHUs IUIsI TMPOBEACHUS 3aHATUH JICKIIMOHHOTO
TUMA; 3aHATHH 7a0OpPaTOPHOrO M MPAKTUYECKOrO THMA; ISl KYpPCOBOTO MPOEKTUPOBAHUS
(BBIMIOJIHEHUSI KYPCOBBIX paboT); i MpPOBEAEHUS TPYNINOBBIX W  HWHIUBUAYAIbHBIX
KOHCYJIbTALNM; ISl TEKYLIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUU.

Paboune mecta oOyuarommuxcsi; PaGouee mecto mnpenomaBatens; KiaccHas mocka;
Mammna BosHOBast; MaiunHa anekrpodopras manas; Ocumnorpad C 1-59; JlaGopaTopHslii
komIuiekc "BonHoBas ontuka"; Mammna Ateyna. [1O(nnuen3un)

10. O6pa3oBaTe/ibHbIE TEXHOJOTHH:

IIpu peanuzanuu ydyeOHOM AMCHUIUIMHBI «DHU3MKa» NPUMEHSIOTCS  paszIHyYHbIe
o0pa3oBaTesibHbIE TEXHOJIOTUH, B TOM YUCIJI€ TEXHOJIOTHH 3JIEKTPOHHOTO 00YyUEHUsI, UCIOJB3YIOT
B y4eOHOM Hpoliecce aKTHBHbIE U MHTEPAKTUBHbIE ()OPMBbI yUEOHBIX 3aHATHHA B COUYETAaHHM C
BHEAYJIUTOPHON paboTO# C 1eabio (GOPMHUPOBAHUS M PA3BUTUS MPO(ECCHOHATHLHBIX HABBIKOB
oOyJaromuxcs.

VY4eOHble yachl TUCHUIUIMHBI «PU3HKaY MPEyCMaTPUBAIOT KJIACCHUECKYI0 KOHTAKTHYIO
paboTy mpernojaBaTenss ¢ OOYy4alOIMMCS B ayJIUTOPHUH M KOHTAKTHYIO PabOTy MOCPEICTBOM
AIIEKTPOHHOM HMH(POPMAIIMOHHO-00Pa30BaTEIbHOW Cpeabl B CHUHXPOHHOM M aCHHXPOHHOM
pexxume (BHE ayJUTOpUHU) TOCPEACTBOM TPUMEHEHHUS BO3MOXKHOCTEH KOMIBIOTEPHBIX
TEXHOJIOTHI (PNEeKTPOHHAs TIO0YTa, DJEKTPOHHBIM Y4eOHUK, TECTHpOBaHHE, BUACODUIIBM,
Ipe3eHTalMs U JIp.)

Axmuenvie MemoOvl 00yueHusi — METOHbl, CTUMYJUPYIOIIME TO3HaBaTEIbHYIO
NeSITebHOCTh OOYYaIOIIMXCS, CTPOSATCS B OCHOBHOM Ha JMaiore, KOTOPBIM Mpeanojaraer
CBOOOAHBIH OOMEH MHEHUSMU O NYyTAX pa3pelieHus TOW WM HMHOW MpoOJIeMbl, OHHU
XapaKTepU3YIOTCS BBICOKMM YPOBHEM AaKTHBHOCTH oOyuarommxcs. VIMeHHO Takoe oOy4eHue
ceiluac  OOIIENIPUHATO CUUTaTh «HAWJIydlledl MpakTUKoil oOydeHus». HccnemoBaHus
MIOKa3bIBAIOT, YTO UMEHHO HAa AKTHUBHBIX 3aHATUSAX — €CIM OHU OPHEHTHPOBAHBI HA JIOCTH)KEHUE
KOHKPETHBIX LieJell M XOpOLIO OpraHu30BaHbl — Y4allMecs YacTO YCBAaWBAIOT MaTepual
HanOoJiee TOJIHO U € MONB30iM ans cebs. Ppasza «Haubosee MOTHO U C TMOJIB30H i ceds»
O3HauaeT, YyTO y4Yalluecs AYMAarT O TOM, YTO OHHM H3y4YalOT, IPUMEHSIOT 3TO B CUTyaLUsX
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peaTbHOM KWU3HM WM IS JajdbHEWIero OOy4YeHHs M MOTYT MPOAOJIKATh YUUTHCS
CaMOCTOSTEIIBHO.

[To quctumrHe «PU3MKay TPOBOIATCS:

- Jlekyus-euzyanuzayus — Tepenada  MHQPOPMAIMU  TOCPEACTBOM  TrpaduuecKoro
MpeACTaBIeHUsT B oOpa3HoW Qopme (chaiiapl, BHACO-CHAMABI, IIAKaThl M T.1.). JIeknus
CUMTAETCsl BU3yalM3alliel, €Clid B TEUECHHUE IOJIyTOpa YacoB IPENoJiaBaTesib MCIOJIb3YyeT HE
MeHee 12 HarmsgHbIX u300pakeHuid, mMakcumyM - 21. Pomnb mnpenomaBaTenst B JICKIIHUH-
BU3yalin3alluu — KoMMeHTaTop. [loAroToBka MaHHOW JIEKIIMHM MPENO/IaBaTelieM COCTOUT B TOM,
4TOOBI U3MEHUTH, MIEPEKOHCTPYUPOBATh YUSOHYIO HH(POPMAIIHMIO 110 TEME JICKIIMOHHOTO 3aHATHUS
B BU3YAJIBbHYIO (OpPMY ISl MPEACTABICHUS Yepe3 TEXHUYECKHE CpelCcTBa 0OydeHHs (HOYTOVK,
aKyCTUYECKHE CHCTEMBI, JKpaH, MYJIbTUMEIUHHBIN MPOEKTOP) WK BPYUHYIO (CXEMBbI, PUCYHKH,
YEepTEXkKU U T.11.). JICKIHIO-BU3YATH3aLUI0 PEKOMEHAYETCS MPOBOAUTH MO TeMaM, KIFOUEBBIM JIJIs
JAHHOTO TIpenMeTa, paszaena. [Ipu moAroToBKe HArISIHBIX MaTEPHAIOB CIEAYyeT COOJI0IaTh
TpeOOBaHUS M MPaBUJIA, TPEIBSIBISEMBIC K ITPEICTABICHUIO HHPOPMAITUH.

- cobecedosaHue — CIICIMAIBHO OpraHW30BaHHas Oecena, ycTpauBaeMas C IIEJIbIO
BBISIBJICHUS MTOJTOTOBJICHHOCTH JIMIIA K OMPEACIICHHOMY BUAY JAEATEIbHOCTH.

11. Ouenounnie cpeacrsa (0OC):

OneHounsle cpeactBa mo aucHuminHe «®Pusnka» pa3paboTaHbl B COOTBETCTBUH C
MIOJIO’KEHHUEM O OaJlTIbHO-PEUTUHIOBOW CHUCTEME OLIEHKHU ycneBaeMocTu cryneHToB ®I'BOY BO
«MI'VTY um. K.I'. Pazymosckoro (I1epBbiii ka3aunii yHUBEPCUTET)».

Kpumepuu oyenku mexywux 3ansamuii 015 3a04Hot hopmuvl 00yueHus

4 MOCEIICHUE CTYJEHTOM OJIHOTO 3aHATHS — 5 0aJIOB;

v BBITIOJIHCHUE 3aJaHHUI JIUI CaMOCTOSATEIbHON paboTel — oT 10 mo 15 GamioB 3a
KaKJIbIN TTYHKT 3aJIaHNUS,

aKTUBHas paboTa Ha 3aHaTUU — OT 1 10 10 GamioB

noAroToska goknana— ot 1 o 10 6aiios;

3amuTa J1abopatopHoi paboTel — oT 1 10 15 Gasnos.

Kpumepuu oyenxu mecmosuix 3aoanuii:

Ka)KJ]0€ IPABUIILHO BBITIOJIHEHHOE 3a/1aHue — 6 0anioB

ANANEN

<\

BAJLIbHO-PEUTUHIOBASI CHCTEMA
MakcuMmanbHasi cyMMa PEUTHHIOBBIX OajyioB, KOTOpas MOKET ObITh HauMCJIEHAa CTYAEHTY I10
yueOHoH tuctunianne, coctasisieT 100 peiTHHIOBBIX

Komnnuectso 6auioB

dopMa IPOMEKYTOYHOU

aTTecTaluH Texymui PyOexnbIit Cymma
KOHTPOJIb KOHTPOJIb 0ayIoB
OK3amMeH 30-70 20-30 60-100

PeiiTuHr cTyneHTa B ceMecTpe Mo JUCHIUILIMHE CKIIAIBIBACTCS U3 PEHTHHTOBBIX 0alljioB,
KOTOPBIMH TIPETO/IaBaTellb B TEUCHHE CEMECTpa OIEHUBAET MOCEIIEHUE yUYeOHBIX 3aHATUH, €ro
TEKYIIyI0 paboTy Ha 3aHATHUSAX U CAMOCTOSTEIBHYIO PabOTy, pe3yJbTaThl TEKYIINX KOHTPOJIbHBIX
paboT, TECTOB, YCTHBIX OMPOCOB, MPEMHUATBHBIX U IITPA(HBIX OAJITIOB.

Py0GexxHbIil pedTHHT CTyACHTA MO JTUCIUTUINHE CKIAIBIBACTCS U3 OIICHKH B PEHTHHTOBBIX
Oaytax oTBeTa Ha dK3aMeHe (3adere).

[IpenogaBarenp, OCYMIECTBIAIONINN MPOBEICHUE MPAKTUYECKUX 3aHATHM, JOBOJUT 10
CBEJICHUS CTYJECHTOB Ha MEpPBOM 3aHATUHU HH(MOpMAIKiO0 0 GOPMUPOBAHUU PEUTHHTA CTYyACHTA U
pYOEKHOTO pelTHHra.

[lo oxoHuaHuM cemMecTpa KakJIoMy CTYAEHTY BbICTaBiisieTcs ero PelTuHroBasi oleHka
TEKYIIEH YCIIEBAEMOCTH, KOTOpasl SIBISETCS OLICHKOW MOCENIaeMOCTH 3aHSATHM, aKTUBHOCTH Ha
3aHSTHIX, KAYECTBA CAMOCTOSITENILHON paOOTHI.
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CtyneHT Jomyckaercss K MEpONpUATHSAM IPOMEXKYTOUHOW aTrTecTallM, €ClIHU €ro
pPEUTHHTOBAs OIIEHKA TEKyIlel ycreBaeMocTH (0e3 ydeTra mpeMHaIbHBIX PEUTHHIOBBIX 0aylIoB)
He MeHee 30 peHTHHTOBBIX OaJIIOB.

Crynentsl, He HaOpaBIIME MHHHMMAIBHBIX pPEHTHHIOBBIX OauloB 1O y4eOHOM
JUCLHUIUIMHE MPOXOIAT MpoLenypy A000pa 6auIoB.

MaxkcumManbHas peHTHHTOBasi OLIEHKA TEKYLIeH yCIeBaeMOCTH CTYIACHTA 3a CEMECTp IO
pe3yabTaram TeKyIiei paboThl U TEKYIIEro KOHTPOJIS 3HaHUH (0€3 ydyeTa mpeMHaIbHBIX 0ajIIoB)
cocranisieT 70 peHTUHTOBBIX OAJIOB I AUCLUMIUINH, 3aKaHYMBAIOIIUXCS SK3aMEHOM.

OTBer cTyneHTa Ha 3K3aMEHE MOXKET ObITh MaKCUMalbHO OLEeHEeH B 30 peHTHHIOBBIX
0aJuIoB.

CryneHrt, 1o KeJIaHUI0, MOXKET claTh 3K3aMeH B (opMaTe «aBTOMAT», €CIU €ro PeHTHHT
3a CEMECTp, C YUETOM MPEeMHUAIbHBIX 0AJIOB, COCTABHII HE MEHEE:

— 60 peHTHHIOBBIX OAJIIIOB C BHICTABICHUEM OLIEHKH «yIOBJIETBOPUTEIBHOY;

— 70 peTHHTOBBIX OAJIIOB C BHICTABIICHHEM OLIEHKH «XOPOIIOY;

— 90 pedTHHIOBBIX OAJIJIOB C BHICTABICHUEM OLIEHKU «OTIUYHOY;

PeifiTuHroBas oleHKa MO JUCHMILIMHE W COOTBETCTBYIOUIAS aTTECTAllMOHHAS OIICHKA IO
IIKAJIE «yI0BJIETBOPUTEIBHOY, «XOPOLIO», «OTINYHO» IPU UCIOIb30BAaHUM (OpMaTa «aBTOMAT,
IPOCTABIISETCS IK3aMEHATOPOM B 3a4E€THYIO KHM)KKY W 3a4€THO-PK3aMEHAI[MOHHYIO BEJOMOCTH
TOJBKO B JICHb NPOBEACHUS SK3aMEHa COIVIACHO paclUCaHUIO I'PYHIbl, B KOTOpod oOydaercs
CTYHCHT.

Jlnis npuBefeHUss PEUTUHIOBOM OLEHKM K aTTeCTalMOHHON (MmATMOauIbHBIA (hopmar)
MCIOJIB3YETCS CIEAYIONIas IIKala:

ATTecTanioHHas OI[eHKa 110 TUCIUIUINHE PeliTuHr cryneHTa mo AUCHUILIMHE (BKIHOYAs
IpeMHaJIbHbIE OalIbl)

«OTIHYHO» 90- 100 6amtoB

«XOpOIIIO» 70 - 89 GamoB

«YIAOBJIETBOPUTENBHO» 60 - 69 GamoB

«HEYIOBJIETBOPUTEIILHOY MeHee 60 OaioB

PyOexHblli  peMTMHI 1O  JUCUUIUIMHE Yy  CTyOEHTa Ha  3K3aMeHe WIU
muddepeHIMpoBaHHOM — 3aueTe MeHee ueM B 20 peHTHHIOBBIX OayuloB  CUMTaeTcs
HEYJIOBJIETBOPUTEIbHBIM (HE3aBUCHMO OT pPEMTHHra CTyleHTa B cemecTpe). B sTtom ciydae B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh B Tpade «ATTecTalMOHHas OILIEHKa» MPOCTaBISAETCS
«HEYNOBJIETBOPUTEIBHOY.

[IpenonaBarento nperocTaBaseTcs IPaBO HAYUCIATH CTYACHTaM IpeMuabHble Oasibl 3a
AaKTUBHOCTH (y4acTHe B Hay4HbIX KOH(EpeHIMsIX, KOHKypcax, OJIMMIINAAax, akTUBHas paboTa Ha
ayAMTOPHBIX 3aHATUAX, MyOIUKAIMU cTaTed, paboTa CO LIKOJIbHUKAMH, BBIMOJHEHHE 3aJaHUN
MOBBIIICHHON CJIOKHOCTH, H3TOTOBJIEHWE HAMIAAHBIX MOCOOMH W T.J.) B KOJMYECTBE, HE
npesbimatomneM 20 peHTHHIOBBIX 0aiioB 3a cemecTp. [IpemuanbHble 6Bl HE BXOIAT B CYMMY
peiTHHra TeKyIle ycrieBaeMOCTH CTY/IEHTa, a IPUOABIISIIOTCS K HUM.

Jranbl GOpMHUPOBAHMSA KOMIIETCHIIMH B IIpo1ecce 0CBOCHHUsI 00pa30BaTe/ILHOM
NMPOrpaMMbI

ranel
OpPMHPOBAHUS
Conep:xkanue (bopmup .
Kon KOMIIETeHIW i B
KOMIIETEHIM U
KOMIIETEH (uacTu Pe3yabTaThl 00yueHust npouecce
11117 OCBOEHUS
KOMIIeTEeHIUH) .
oOpa3oBare/iLHOM
TMPOrpaMMBbI
OK-5 CITOCOOHOCTBIO K Komnereniyu He chOpMUPOBAHEI, «HenocratouHbiity
CaMOOpraHu3aluu 3HaHUS OTCYTCTBYIOT, YMEHHS U HABBIKU HE
)il c(hOPMHUPOBAHBL.
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camMo00pa30BaHHIO

OOyyaromuiicst JEeMOHCTPHPYET:

- CyIIECTBEHHbIE MPOOEIbl B 3HAHUAX y4eOHOTO
MaTepuana;

- IOMTyCKAKOTCS MPUHIIMITHAILHBIC ONTHOKHU TPU OTBETE
HAa OCHOBHBIC BONIPOCHI OMJICTa, OTCYTCTBYET 3HAHUC U
MMOHUMAaHKUE OCHOBHBIX MOHATHHA U KATETOPHI;

- HEIOHUMAaHWE CYIIIHOCTH IOTIOJIHUTEIHHBIX BOIIPOCOB B
pamKax 3aJaHuil OWIIeTa,;

- OTCYTCTBUE YMECHHS BHIIIOIHATH MPAKTHICCKIE
3aaHusA, IPETYCMOTPEHHBIE TPOTPaMMO TUCIIATUIHHEL,
- OTCYTCTBHE TOTOBHOCTH (CITOCOOHOCTH) K TUCKYCCHHU U
HU3KYIO CTEIICHh KOHTaKTHOCTH.

Kowmrmerenmun chopmuposansl. ChHopMupoBaHbI
0a30Bble CTPYKTYPbI 3HAaHUH. YMEHUsI (hparMeHTapHBI 1
HOCAT HEeNIPOAYKTUBHBIN Xapakrep. JleMoHCTpupyercs
HU3KUH YPOBEHb CAMOCTOSITEIBHOCTU IPAKTHUECKOTO
HaBBIKA.

OOyyarouuiicst JeMOHCTPUPYET:

-3HaHUS TEOPETHUECKOro MaTepHuaa;

-HETIOJIHBIC OTBETHI HA OCHOBHBIE BOIIPOCHI, OIINOKA B
OTBETE, HEI0OCTATOYHOE MOHNMAaHHE CYIITHOCTH
M3J1araeMbIX BOIPOCOB;

-HEYBEPEHHBIEC 1 HETOYHBIE OTBETHI Ha JJOMOJTHUTEIbHBIC
BOIIPOCHI;

- HEZIOCTaTOYHOE BJIAJICHUE JTUTEPATypOH,
PEKOMEH0BaHHOM NIPOrpaMMOii JUCLUILIMHBL;
-yMeHue, 0e3 rpyObIX OIIMOOK, pelaTh IPaKTHIeCKUE
3aJ1aHHs, KOTOPBIE CIIEAYET BBIIOJIHHUTD.

«IToporoBsiii»

Komnerenuuu chopmupoBanbl. 3HaHUS OOLINPHBIE,
CHUCTEMHBbIE. YMEHUS HOCAT PENPOIYKTUBHBINA XapaKTep
HNPUMEHSIOTCS K PELICHUIO THIIOBBIX 3aJaHUH.
JleMOoHCTpHpyeTCs 1OCTaTOUHBIH ypOBEHb
CaMOCTOSITENILHOCTH, yCTOWYMBOrO, IPAKTHYECKOTO
HaBBIKA.

OOyuarommiicsi IEMOHCTPUPYET:

-3HaHUE ¥ TOHUMaHHE OCHOBHBIX BOIIPOCOB
KOHTPOJIUPYEMOTo 00beMa MPOrpaMMHOTO MaTepuaa;
-TBEP/IbIE 3HAHHUSI TEOPETUIECKOT0 MaTeprana,
-CIIOCOOHOCTD yCTaHABIUBATh U OOBACHATH CBA3b
NPaKTUKU ¥ TEOPHH, BBIABIIATH IPOTHBOPEUHS,
npoOJIeMbl U TEHIICHIIUH Pa3BUTHS;

-TIpaBIJIbHBIE 1 KOHKPETHBIE, 0€3 TPYyObIX ONIHOOK,
OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI;

-YMEHHE PEeIIaTh NPAKTUUECKUE 3a1aHHs, KOTOpPbIE
CIIEAYET BBINOIHUTD.

-BJIaICHUE OCHOBHOM JINTEPATYpOH, pEKOMEHI0BaHHOM
MIPOrpaMMON TUCLUIUINHBL;

-HaJIn4ne cCOOCTBEHHOW 0OOCHOBAHHOI MO3HINH 110
00Cyx/1aeMbIM BoIlpocaM. Bo3MOXHBI He3HAUUTENbHBIE
OTOBOPKH M HETOYHOCTH B PACKPBHITHH OTJEIBHBIX
MTOJIOKEHHUH BOIIPOCOB OMIIETa, IPUCYTCTBYET
HEYBEPEHHOCTh B OTBETAX HA JOIOJTHUTEIEHBIC
BOTIPOCHI.

«IIponBUHYTHII

Komnerenmun chopmMupoBaHsl. 3HaHUS TBEPBIE,
apryMeHTHPOBaHHBIE, BCECTOPOHHUE. YMEHHS yCIIEIITHO
MIPUMEHSIOTCS K PELICHHUIO KaK TUMOBBIX TaK U
HECTAaHIAPTHBIX TBOPUECKUX 3aJaHUN.
JleMoHCTpHpyeTCs BBICOKHI YPOBEHb
CaMOCTOSITEIbHOCTH, BBICOKAs aJallTUBHOCTh
MIPAKTUYECKOT0 HABbIKA.

OOyyaromuiicst JEeMOHCTPHPYET:

-r1y0OKHE, BCECTOPOHHUE U apTyMEHTHPOBAHHbIC

«BpICcOKHMIT»
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3HAHUS IPOrpaMMHOI0 MaTepuania;
-II0JIHO€ TIOHUMaHUE CYIIHOCTU U B3aUMOCBA3U
paccMaTpHUBaeMBbIX MIPOLIECCOB U SIBJIEHUM, TOUHOE
3HAHUC OCHOBHBIX MMOHATHUH, B PAMKaX 00CYKIaeMbIX
3aJIaHUl;

-CIIOCOOHOCTh YCTaHABIUBATh U OOBICHATH CBS3b
MIPaKTUKU U TEOPHH,

-JIOTUYECKU T0CIIEN0BATENBHBIE, COAECPKATEIbHBIE,
KOHKPETHBIE U UCUEPIIBIBAOLLME OTBETHI HA BCE 3aJaHUs
Ouiera, a TaKKe JOTOJIHUTEIHHBIE BOIIPOCH
3K3aMEHATOPA;

-YMEHUE peuaTh NPaKTUUECKUE 3aJaHNS;

-CBOOOJIHOE HCIIOJIb30BAHKUE B OTBETaX Ha BOIIPOCHI
MaTepuaJoB peKOMEHIOBaHHOI OCHOBHOU U
JIONIOJIHUTEIILHOM JINTEPaTypBhL.

11.1. OueHo4HbIe CPeACTBA AJIs1 BXOAHOI0 KOHTPOJISA
Bxo01HOM KOHTPOJIb MO JUCLMIUIMHE HE MTPEYCMOTPEH.

11.2. OueHo4HbIe CPeACTBA TEKYIIET0 KOHTPOJIA

@opmupytorcsi B coorBerctBuu ¢ JIHA (JlokanbHBIMM HOpPMATHBHBIMU aKTaMH)
yauBepcutTeTa: Tectsl, Bompockl ajis 3ammThl 1a00paTopHBIX paboTt, Bompocer miist yCTHOTO
onpoca. HazHaueHne OIeHOYHBIX CPEJICTB TEKYIIET0 KOHTPOJS — BBIABUTH CPOPMUPOBAHHOCTD
komrereHimid:  (OIIK-1) crmocoOHOCThEO K  NPHOOpPETEHHIO ¢ OOJBIIOW  CTENCHBIO
CaMOCTOSITEIbHOCTH HOBBIX 3HAHUW C HCIOJB30BAHHEM COBPEMEHHBIX 00pa3oBaTeNbHBIX U
WH(OPMAITMOHHBIX TEXHOJIOTHH.

MaTepna.mﬂ JJISI MPOBEACHHUSA TEKYIIECI0 KOHTPOJIsA 3HAHMH CTYAECHTOB:

No Bua xontposas Koutponupyembie TeMbl (pa3aesibl) Komnerenuuu,
n/m KOMIIOHEHTBhI
KOTOPBIX
KOHTPOJIMPYHOTCSI
1. | Tecr, ycTHBIif ompoc, Pasznen 1. Mexanuka OK-5

cobece0BaHUeE 110
nabopaTopHoii padote

2. | Tecr, ycTHBIN ompoc, Paznen 2. MonekynsipHast ¢pusuka | OK-5
cobecesi0BaHuUE 110 U TEPMOJMHAMUKA
nabopaTopHor paboTe

3. | Tecrt, ycTHBIH ompoc, Pa3nen 3. DnexrpuuecTsBo n OK-5
cobece0oBaHueE 110 Mar"HeTusm
nabopaTopHoii pabote

4. | Tecr, ycTHBII onpoc, Pa3znen 4. Ontuka OK-5

co0eceoBaHuUE 110
nabopaTopHOU paboTe

5. | Tecr, ycTHBII ompoc OK-5
24 poc, Paznen 5. OcHoBBI pu3uku aTroma u
co0eceoBaHuUE 110

. aTOMHOTO si/Ipa
nabopaTopHo paboTe P
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TecT 11 TEKyIEro KOHTPOJIst

1. Kakas u3 npuBeeHHBIX HIKE (OPMYIT COOTBETCTBYET ONPEACIICHUI0O MTHOBEHHON CKOPOCTHU:

dr
a) <v>= As/At; 0) V:E; B) V=at;r)v=vo+at.

2. Kakas u3 npuBeIEeHHBIX HIKE (POPMYJI COOTBETCTBYET ONPEEIEHUIO CPEIHEN CKOPOCTH:
dr
a) <v>= As/At; 0) V:E; B) V=at;r)v=vo+at.

3. Kakas u3 IMPUBCACHHBIX HHUXE (bOpMYJ'I COOTBETCTBYCT ONPEACTICHUIO TAHICHIWAJIBHOI'O

YCKOPEHHUSL:
2 2

\Y Y
a)a=dv/dt;6) a=—, B) a=—/ r)a=Av/At.
r 23

4. Kakas u3 nepevnciIeHHbIX HIKE (PU3MUECKUX BEIIMYHH SBISIETCS CKAISPHOM:
a) cuia; 0) CKOpOCTb; B) IEPEMEILEHUE; T) YCKOPEHHE; 1) Ty Th.
5. Kakas u3 nmpuBeieHHBIX HIKE (POpMYIT BEIpakaeT BTOPO 3akoH HeioToHa:!

m,m m
a) F=G—--2;0) F=uN;B) F=-kAx;T) F:M.
2
r dt
6. Kakas u3 npuBeeHHBIX HIDKE (OpMyYIT onpeensieT KHHETHYECKYI0 SHEPTHIO TeJla MacCoil M
JBYDKYILIETOCS] CO CKOPOCTBIO V-

2
mv m
a) —;0
)2 )

v m mv

;B) ——;T) mvi ) ——.
2 2v 4
7.OU3NYECKUNA CMBICI MOMEHTA UHEPLIUH:
a) MPOU3BEJICHNE CUJIBI Ha IJ1e40; 0) MpOM3BEACHNE MOMEHTA CUJIbl Ha BpeMs JIeHCTBUS; B) Mepa
MHEPTHOCTH BO BpalllaTeJIbHOM JIBH)KEHUU.
8. Kaxkas 13 npuBeIeHHBIX HIKE (OPMYIT ONpeieNsieT KHHETUUECKYIO SHEPTUIO TeJla IpU
BpalllaTeIbHOM JABM)KEHUU:
a) I0?/2; 6) ?0/2; B) In%; 1) lo; 1) 2o’
9. Kakast u3 npuBeeHHBIX HUXKE (OPMYJT ONIpEeAEIsAeT KHHETUUYECKYIO SHEPTHUIO B
PENATUBUCTCKON MEXAHUKE:
a) E=mv2/2; 6) E=mc2; 8) E= mOc2; r) T=mc2 — mOc2.
10. B kakoM Bujie KosebaHuit HaOIt01aeTCs IBJICHUE PE30HAHCA U NP KaKUX YCIOBUSAX:
a) BBIHY)KJICHHbIE KOJIe0aHUs IPY COBMA/IEHUU COOCTBEHHOW 4acTOThI KOJIeOaHUM C YaCTOTOM
BBIHY’)K/JJAtOILEH CUJiIbl; 0) BBIHYKACHHBIE KOJIEOAHUs IPU YBEIMYEHUN aMILTUTY/AbI KoJeOaHHH
NePUOANYECKU JEHCTBYIOLIEH CUIIBI; B) CBOOOAHBIE KOJIEOaHUS MPU COBIAIEHUN UX YacCTOTHI C
4acTOTOM CBOOOIHBIX KoJeOaHHi B APyroi cucTeme; I) cBOOOIHBIE KOJIeOaHUs IPU COBIAICHUN
UX YaCTOThI ¢ COOCTBEHHOM YacTOTOM KoJeOaHUl B CUCTEME.
11. Kakast u3 nmpuBeeHHBIX (OPMYII ONIpesiessieT Iepro] KojebaHuil MaTeMaTH4eCcKOro
MasiTHUKA!

a) T:ﬁ\/g;6)T=27r l;B)T:\/g;F)Tzzﬂ'\/E;)I)T:ﬂ'\/E.
[ g / m k

12. Kakoit ¢pusnyeckuii mapameTp x HWACATLHOTO rasa onpeaesseTcs BepakeHneM x = oRT /V :
a) IaBJeHue; 0) KOJTUYECTBO TEIIOTHI; B) 00BbEM; I') Macca rasa; 1) TeIJI0eMKOCTb.

13. Kakast u3 nmpuBeIeHHBIX (OPMYII OIIPENEIISAET CPEAHIOI0 KHHETHYECKYIO SHEPTHIO OT/IETBHOMN
MOJIEKYJIBI:

a) e=3KT ;0) ¢=kT;B) e=1ikT/2;1) £ =2KT; 1) £ =5kT/2.

14. I1pu cyneprno3uiuu 3IEKTPUUYECKUX MOJIEH HAMPSHKEHHOCTh CYMMAPHOTO TIOJISI paBHA:
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a) anreOpanyecKkol cymMMe HanpsHKEHHOCTEH moJieit; 6) reoMeTprIecKoi cyMmMe
HanpsHKEHHOCTEH MoJIei; B) apu(METHUECKOM CyMMe HaNpspDKEHHOCTEH Moiei; 1)
MIPOU3BEICHUIO HAMPSHKEHHOCTEH MOJIeH; 1) HYJIIO.

15. DnekTpo€MKOCTh IPOBOJHUKA 3aBUCUT OT:

a) ¢opMBI IPOBOIHKKA; 0) TECOMETPUUYECKHUX Pa3MEPOB IIPOBOIHUKA; B) OT CBOHCTB
OKpY’KaloIel Cpebl; T) OT HAJTMYUS BOJIU3HU IPYTUX MPOBOJAHUKOB; /1) HE 3aBUCHT OT
MEPEYUCIICHHBIX [TAPAMETPOB; €) 3aBUCUT OT BCEX MEPEUNCICHHBIX TapaMEeTPOB.

16. UnTephepeHinoHHbIe MAKCUMYMBI HAOIIOIAI0TCS IPH PA3HOCTH X0J1a IBYX BOJH O

paBHOM:
a) 0 =kA;0) 5=(2K—1)i; B) 52(2K+1)£; r) 5=ﬁ.

2 2 2
17. Kakoll yHuBepcajbHbIi 3aKOH IPUPObI BEIpAXKaeT ypaBHEHNE DUHIITEHHA 11
dotoaddekra:
a) 3aKOH COXpaHEHUs 3aps/ia; 0) 3aKOH COXPAaHEHMsI UMITYJIbCA; B) 3aKOH COXPAHEHUS SHEPTHH; T)
3aKOH COXPaHEHHS] MOMEHTA UMITYJIbCa.
18. Kakue u3 npuBeICHHBIX HIDKE YTBEPKICHUN COOTBETCTBYIOT CMBICITY TIOCTy/aToB bopa?
a) B arome 3neKTpOHBI IBUXKYTCA MO KPYTOBBIM OpOUTaM U M3ITY4alOT IPU 3TOM
AIIEKTPOMArHUTHBIE BOJTHEI.
0) ATOM MOKET HaXOJUTHCS TOJIBKO B OJJHOM M3 CTAlIMOHAPHBIX COCTOSIHUM, B 3TUX COCTOSHUSAX
aTOM HEPTHUIO HE U3ITyYaeT.
B) [Ipu nepexojie U3 0OTHOTO CTALIMOHAPHOTO COCTOSIHUS B IPYTO€ aTOM MOIJIOMIAET WIH U3ydaeT
KBAHT 3JICKTPOMAarHUTHOW YHEPTHU.
19. U3 B030YyXIEHHOTO AaTOMHOIO fJpa B PE3yJbTaTe CaMOIPOU3BOJILHOTO MPEBPALICHUS
BBUIETEJIO AApO aroma renus. Kakomy BHIy palnOaKTUBHOTO MPEBPAIICHUS COOTBETCTBYET ATOT
npouecc:a) anba—pacrnan; ©6) Oera—pacmaa; B) TraMMa—U3IyuyeHHEe; T) MPOTOHHAs
PaZMOaKTHBHOCTD; 1) LIETHAsT PEaKIIHsI.
20. Yucnom Kakux 4acTHIL B AJpe OTIIMYAOTCS U30TOMBI APYT OT JpyTa:
a) DJIEKTPOHOB; 0) MPOTOHOB; B) HEUTPOHOB; T') MPOTOHOB U HEHUTPOHOB; 1) MPOTOHOB U
3JIEKTPOHOB.

Bonpocs! 1J1s1 yCTHOTO onpoca u codeceqoBaHus MO J1a00opaTOPHBIM padoTram

1. Mexanuueckoe apmxkenue. Cucrema orcuéra. MarepuanbHas Touka. TpaeKTopus, MyThb U
nepemenieHre. CKOpocTb U YCKOPEHUE.

2. Teépnoe Teno. [loctynarenbHoe 1 BpalaTeabHOE ABUKEHHUE. YTIIOBask CKOPOCTh U YTIIOBOE
YCKOpEHHUE, UX CBSI3b C JIMHEWHBIMH CKOpPOCTSMM M YyckopeHusiMu. Ilepuox u uactora
BpalllCHUS.

3. Tlepsrrii 3akon HelooroHa u wHepnmanbHBIE cHCTeMbl orcuéra. Cuia. BTopoit 3akoH
Herorona. Macca. Umnynsc. Tperuii 3akon HerotoHa.

4. Mexanunyeckas cucrema. BHyTpeHHHE U BHeIIHUE CHIIbl. MIMIyibC CUCTEMBI U 3aKOH €ro
U3MEHEHHUA. 3aMKHYTasl CUCTEMA U 3aKOH COXPAHEHHUs UMITYJIbCa.

5. MoOMeHT cuiabl U MOMEHT HMMIYJbCa OTHOCHUTEIBHO TOYKM M OCH. 3aKOH H3MEHEHHUS
MOMEHTA MMITYJIbCa MaTepUaJIbHON TOUYKM M MEXAHUYECKOW CHCTEMBI. 3aKOH COXpPaHEHUS
MOMEHTAa UMITYJIbCA.

6. MomeHT uMmmysnbca TBEPAOrO Tela OTHOCUTENIBHO OCH BpalleHus. MOMEHT WHEpIUH.
Teopema LlITeitnepa. OCHOBHOM 3aKOH JUHAMHUKH BPAIIATEIbHOTO JBH)KEHUS.

7. Pabora cunbl. PaboTa npu BpamarenbHoM ABWKeHUHU. MomHocTs. Kunetnueckas sHeprus,
3akoH €€ wu3MeHeHus. KuHeTnueckas »Heprusi MOCTYNATEIbHOIO U BpallaTeIbHOTO
JBUKEHMSI TBEPIOTO TENA.

8. IlpuHIMT OTHOCHTEIHHOCTH W NPHHIWI IOCTOSHCTBA CKOPOCTH cBeTa. [IpeoOpazoBaHms
Jlopenua u I'anunes. CnokeHue CKOpOCTEN.

9. OcHOBHOW 3aKOH  pEISITUBUCTCKOM  JWHAMUKH. PEISITUBUCTCKMN  WUMITYIbC U
penaTuBuCTCKass Macca. B3auMocBs3b Maccsl M 3Heprud. llonHas sHeprust u sHeprus
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

MTOKOSI.

Onucanue nBwxeHHUs >KUIKocTU. JluHum Toka. CranvoHapHOE TedeHHe. YpaBHEHHE
HEepa3pbhIBHOCTH. MieanpHas )KuaKkocTh. Y paBHeHue bepHyiu.

BsiskocTh (BHyTpeHHEe TpeHue). JlamuHapHOe U TypOyJIEHTHOE TeueHue KuAKocTu. Hucio
Petinonnaca.

TemnoBoe nBHkeHHE. MakpocKonMueckue napameTrpel. PaBHOBECHOE M HEpaBHOBECHOE
COCTOSIHHE. Y PaBHEHHUE COCTOSIHUS UCAIBHOIO rasa.

Yucno creneHeil cBOOOABI MOJEKYJIbl. 3aKOH PaBHOMEPHOTO PACHpeeNiCHHUs] SHEPTUHU 110
cTeneHsiM cBoOObl. CpenHsss KMHETUYEeCKash dHEPIrusi MOJICKYJbl. BHYTpeHHssE 3Heprus
UJCAJIbHOTO Ta3a.

Ckopoctu  TeruioBoro JBmwkeHusi Moiekyn. Cpeanss apudmeruyeckas, CpeaHss
KBaJpaTU4Hasl 1 HauboJee BepOSITHAS CKOPOCTH.

O6patumbie U HeoOpaTumMble nporiecchl. [lepBoe Hauano TepmoarHamMuku. PaboTa raza mpu
n3MeHeHun ero oobéma. KommuectBo Temnorhl. Temio€éMKOCTh. YielnbHas M MOJISIpHAs
TETUIOEMKOCTH.

W3onpoueccs B naeanbHoM rasze. Pabora rasa B m3omporeccax. M30xopHas u uzobapHas
TEIIOEMKOCTH UJEaIbHOrO raza. ¥ paBuenue Maiiepa.

AnmnabatHbiii nmpouecc. YpaBHenue Ilyaccona. Pabora ujeanbHOro rasa B aguabaTHOM
rpoliecce.

OHTpomnus. DHTPONUS U TEPMOAMHAMMYECKAs BEPOSTHOCTb COCTOSHUA. BTopoe Hawaio
TEPMOJIMHAMUKH.

Huknuaeckue mponeccel. Koaddumnument nonesnoro aevicreus. [uxn Kapuo. duddysus.
3akoH Duxa.

TemnonpoBonHoCTb. TermioBoil notok. 3akoH Dypee.

DneKkTpruyecKue 3apsibl. DieMeHTapHbld 3apsaa. luckperHocTs 3apsaa. IHBapHaHTHOCTH
3apsyia. 3aKOH  COXpaHEHHUs  3apsAfa. OJeKTpuueckoe  mosie.  Hampspk€HHOCTH
NEKTPUYECKOTO TTOJISL.

3akon Kynona. Hampsk€HHOCTH AJIEKTPUYECKOr0 MOJs TOYEHHOro 3apsaa. [lpumHuun
CYIEPHO3ULINH.

[ToTrok BekTOpa HAPSIKEHHOCTH dIIEKTprUUeckoro noiig. Teopema ["aycca.

Pabora anexrpocratnueckoro nois. Lupkynsuus Bexkropa Hampspk€HHOCTH. IloreHrman.
[loTreHuman mosst TOYEUHOTO 3apsja U CcHCTeMbl 3apsaaoB. CBs3p MOTEHIHMANa C
HaIPSKEHHOCTBIO.

DNeKTPUYECKU UMb, J[UMoNpHBIM MOMEHT. JIUMOJIb BO BHEIIHEM DJIEKTPOCTATUYECKOM
nosie. MOMEHT cwJl, IEHCTBYIOLIMX Ha JUIIOJNb. DHEPIUs JUMOJSA BO BHEIIHEM I10JIE.
Hvonextpuku. IlonspHble W HenosisipHble MousieKyidbl. [lonmspuzanus IUAIIEKTPUKOB.
ONeKTpOHHas, OpUEHTAlMOHHAs W  HWOHHasg noysipusauuu. llonspu3oBaHHOCTB.
[Tonsipu3oBaHHBIE 3apsSabL.

Teopema ['aycca A 2JIEKTpUYECKOTO MOJISA B JUANIEKTPUKE. DIEKTPUUYECKOE CMEIEHUE.
JypnexTpudeckasi BOCOPUMMUYUBOCTD M JUAJIEKTPUUECKasi IPOHUIIAEMOCTb.

[IpOBOMHUKY B 3JIEKTPOCTATMYECKOM Iojie. DNeKTpoéMkocTh. Konjencatophl. EmkocTs
IJIOCKOT'0 KOHAEHCATOpA.

OHeprus B3aMMOIECUCTBHS DIEKTPUUECKUX 3apsAJ0B. DHEPIUs 3apsyKEHHOTO MPOBOJHHKA.
OHeprus koHaeHcaropa. O0bEMHas INIOTHOCTh SHEPTHH 3JEKTPOCTATHUECKOTO TOJIS.
Onexrpuueckuid Tok. Cuila M MJIOTHOCTh TOKA. DJIEKTPOJBMIKYILAS CHJIA U HAIPSIKEHMUE;
3akoH Owma B wuHTerpasibHoll u auddepenunansHoil  (opmax. ComnpoTuBieHUE
IIPOBOJHUKOB. Y IEIbHOE COITPOTUBIICHUE.

Pa6ota u momHoCTh TOKA. 3akoH J[koyns—Jlenna B uHTerpaibHoi u nuddepeHuanbHoR
bopmax.

DJIEKTPONPOBOAHOCTh MeTauioB. Hocurenu Ttoka B Metaiuiax. [IpuumHa 3neKkTpuyecKoro
cornpotuBiieHus1. CBEpXIPOBOJUMOCTb.

MaruautHoe none. Uaaykuust maruutHoro nodis. Cuna Jlopenna. [[BrkeHue 3apsskeHHOM

19



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.

48.

49,
50.

51.

52.

53.

54,

55.

56.

S7.

58.
59.

60.

YaCTHULIBI B MATHUTHOM IIOJIE.

Cuna Awmmepa. Pabora, coBepmaemass TpH TEpPEeMENICHHH IPOBOJHUKA C TOKOM B
MarHMTHOM IIOJI€.

3axon buo—Casapa—Jlamuiaca 1 ero npuMeHeHHEe K pacuéTy MarHUTHOIO MOJIS.

Teopema ["aycca u TeopeMa 0 HUPKYJIALUY (3aKOH MOJIHOTO TOKA) 111 MArHUTHOT'O MOJIS.
SIBieHME FNEKTPOMArHUTHOM MHIYKIMH. 3aKOH 3JIEKTPOMAarHuTHOM MHAaykuuu. IlpaBumiio
Jlenua. BuxpeBoe aiekTpudeckoe mouie.

SIBneHne caMOMHIYKIMH. DJIEKTPOJBUKYIAS CHJIa CAMOMHIYKIMU. MarHutHas sHEprus
ToKka. OObEMHAsI IJIOTHOCTh SHEPTUM MAarHUTHOTO TOJIA.

MaruutHble MOMEHTBI aTOMOB. JlMa— ¥ nmapaMarHeTu3sM. MarauTHasi BOCIIPUMMYHUBOCTh U
MarHMTHas IPOHULAEMOCTb.

®deppomarHeTuku. MarHuTHasi MPOHUIIAEMOCTh (heppOMarHeTHKa.

Toxk cmemenus. Cucrema ypaBHeHU MakcBeia B UHTETpaJIbHOU (hopme.

'apmonnueckue kojeOaHus. AMIUIMTYAA, LUKIMYECKas vactora M (aza KoieOaHuil.
CKOpOCTb, YCKOPEHHUE U SHEPTUsl TAPMOHUUYECKUX KOJICOAHUH MaTepHUaibHOM TOUKH.
BoinyxaeHnsle kosiebaHus 1oj JeMCTBHEM IapMOHHYECKOM cuiibl. Bpemsi ycTaHoBieHUs
Kosie0aHui. AMITIMTY 1A BBIHYKACHHBIX KojieOanuil. Pesonanc. Pe3onancHas yacrora.
BonnoBbie mponeccsl. IIpononpHble M momnepeuHble BOJIHBL. BOJHOBask MOBEPXHOCTh U
GpoHT BosHBL. J[JTMHA BOJIHBIL.

DNEeKTPOMarHUTHHIE BOJIHBI U UX OCHOBHBIE CBOICTBA. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.
OHeprus U NOTOK PHEPIUH IEKTPOMArHUTHOM BOJIHBI.

Wutepdepennus BonH. KorepentHocts. OOpa3oBaHue CTOSIYUX BOJIH.

Wntepdepenius cBeta. YcIoBUS HHTEPPEPEHIMOHHBIX MAaKCUMyMOB U MUHHMYMOB.
WuTepdepeHnonHas KapTHHA OT ABYX KOT€PEHTHBIX HCTOYHHKOB.

WuTepdepeniys cBera B TOHKUX MJIEHKaxX. [1070Ck paBHOrO HAaKJIOHA U PABHOM TOJIIIMHBI,
Konbena HeroToHa.

Hudpaxius csera. [Ipunuun Itoiirenca—®penens. Meron 300 Openerns.

[Tonspuszanusa ceera. EcTecTBEHHBIN U NOJIApU30BaHHbIN cBeT. [lonsgpusanus ceeta npu
OTpa)XKeHHUHU U IpeJoMIIeHUH. 3akoH bprocrepa.

JlBoitnoe  sydenpenomsieHHe.  OOBIKHOBEHHBIM W HEOOBIKHOBEHHBIM  JTyUH.
[Tonapuzaropsl. 3akoH Mantoca.

Hucnepcust cBera. Jlucmepcust BemiectBa. OO0acTh HOPMAJIBHOM U aHOMAJIbHOM
nucnepcuu. [lornomenne ceera. 3akoH byrepa.

TennoBoe u3nydenue. McnyckarenpHas U morjiomareiabHas crocoOHOCTh. UepHOB Telo.
3akon Kupxroda. Pacnpenenenue sHepruu B CIEKTpe M3IyUEHHs] YEPHOIO Tesla. 3aKOHBI
Credana—bonpuimMana 1 Buna.

KBanTOBas mpuposaa u3iydeHus M norjiouieHust csera aromamu. IIpaBuno vacror bopa.
@®oToHbl. DHepruss U UMNYJIbC (oToHOB. KopmycKynsipHO—BOJHOBOW Iyaian3M CBOMCTB
AJIEKTPOMAarHUTHOTO U3JIy4EHUSI.

dorordpdexr. Buemmnmit  dotodpdekr u ero BodbTAMIIEpHAs ~ XapaKTEPUCTHUKA.
MakcumanbHass KUHETH4ecKas dSHeprus (oTo371eKTpoHOB. Pabora BbIXO#a M KpacHas
rpanuna ¢porordpdexra. YpaBHeHne DUHIITEHHA.

O¢pdext Komnrona. 3akoHbl COXpaHEHHUsI SHEPTHH M UMITYJIbCA MIPH paccesiHuU (HOTOHA Ha
cBOOOJHOM  3JeKTpoHe. V3MeHeHHWe [JIMHBI  BOJHBI  PAaCCESHHOTO  U3IyYEHUS.
KoMIToHOBCKast JIMHA BOJIHBI 3JIEKTPOHA.

HaBnenue cBera. OObsICHEHUE NaBJIEHUE CBETa C TOYKMU 3PEHUS BOJIHOBON M KBAaHTOBOM
TEOPHUHU.

Bonnogsie cBoiicTBa wactuil BemectBa. CooTHOIIEHUE HeonpenenéHHocrei [ eiizendepra.
BonnoBas ¢yHKius u e€ craTucTHUeckwii cmbicn.  YpaBHenuwe IllpenuHrepa.
Cranuonaphelie cocTosiHus. YpaBHenue [peaunrepa st cTallmOHApHBIX COCTOSIHUM.
AToM BoOmOpona. DHEpPreTHYecKue YpoBHH. [JaBHOe, OpOHWTaIbHOE W MarHUTHOE
KBaHTOBBIC 4nCiIa. MOMEHT UMITyJIbCa 3JICKTPOHA.
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61. Cnextp m3nydenus aroma Bomopona. Cepuanbhbie Gopmynbl. [IpaBuina orbopa U cnuH
¢dotoHa.

62. CoctraB M XapakTepUCTUKH aroMHOro sjapa. Jlepekr maccel W sHeprusi CBsi3u A1pa.
CBolicTBa S1€pHBIX CHIL

63. PanuoaktuBHoCTh. Anbda—, OeTa— W ramma—u3iIydeHus aToMHbIX sjaep. [lpasuiia
cMenieHus. 3aK0H pauoakTUBHOTrO pacnaja. [lepuon nmomypacnana.

64. SlnepHbie peakiuu. 3aKOHBI COXPAaHEHUS B SACPHBIX PEAKIMAX. DHEPrus AAEPHOI peakinu.
Peakuus nenenus sapa. Llennas peakuus nenenus. Peakuuys CMHTE3a aTOMHBIX SIAED.

65. DneMeHTapHble YaCTHIIBL. THIBI B3aMMOJICHCTBHS 3JIEMEHTApPHBIX dYacTull. JlenToHbl u
aaponbl. KBapku. Yactuiisl U anTH4acTuilsl. B3auMonpeBpalieHus 3J1eMeHTapHbBIX YaCTHII.

11.3. OneHo4Hble cpeacTBA I MPOMEKYTOYHOM aTTeCTAlUuH
Bonpocs! 1J1s1 IOATOTOBKHU K IK3aMEHY

1. Mexanuueckoe aBmxenue. Cucrema orcuéra. MarepuanbHas Touka. TpaeKTopus, IyThb U
nepemenieHre. CKOpoCcTp M YCKOpeHHe. TaHreHnuanabHash W HOPMajbHas COCTABIIAIOLINE
YCKOPEHHS.

2. Tépnoe Teno. IlocTynaTenpHOoe M BpallaTeIbHOE JBHXKEHHE. YTJIOBas CKOPOCTb U
YIJIOBOE YCKOPEHHME, UX CBA3b C JINHEWHBIMU CKOPOCTSAMH M yCKOpeHMsMu. Ilepuon u gacrora
BpaILCHUS.

3. IlepBeiii 3akoH HproTOHa M WMHepuManbHble cUcTeMbl oTcuéra. Cumna. Bropoi 3akoH
HsroTona. Macca. mnynsc. Tpernit 3akoH HeroToHa.

4. Mexanuueckasi cuctemMa. BHyTpeHHUe U BHelIHME cuiibl. VIMITyJibe cCTEMBI M 3aKOH €ro
U3MEHEHHUs. 3aMKHYTas CUCTEMAa M 3aKOH COXpaHEHUs HMMIyibca. LleHTp macc M 3aKkOH €ro
JIBUKECHUSI.

5. MOMEHT cuiibl 1 MOMEHT HMMIIyJbCa OTHOCUTEIbHO TOYKM U OCH. 3aKOH H3MEHEHHs
MOMEHTa HMITyJIbca MAaT€pUAIbHONM TOYKM M MEXAaHUYECKOM CHUCTEMbl. 3aKOH COXpaHEHUs
MOMEHTAa UMITYJIbCA.

6. MoMeHT uMITyabca TBEPAOTO TeNa OTHOCHUTEIBHO OCH BpalleHHs. MOMEHT WHEpIUH.
Teopema IlIteiinepa. OCHOBHOM 3aKOH JUHAMHUKHU BPALLATEIBHOTO IBHKEHUS.

7. Pabora cunbl. PabGora mpu BpamarenbHoM JBHKeHUH. MomHocTs. Kunernueckas
DHEprus, 3aKOoH €€ u3MeHeHMs. KuHeTmdeckass dHeprus NOCTyNaTeIbHOTO M BpallaTeIbHOIO
JIBUKEHUA TBEPJIOTO TENA.

8. KoHcepBaTuBHbIE U AuccunaTuBHBIEe cUIlbl. [loTeHIInanbHas sHeprus. 3aKoH COXpaHEeHHUs
SHEpruM B MexaHuke. BHyTpenHss sneprus. O0medpu3sndyeckuii 3aKkoH COXpaHeHUs SHEPTUH.

9. IlpyHIMIT ~ OTHOCUTENBHOCTHM W TNPHHLUMI  IOCTOSIHCTBA  CKOPOCTH  CBeTa.
OTHOCHUTENBHOCTh JUIMH U TNPOMEXYTKOB BpemeHH. IIpeoOpazoBanus Jlopenna u I'ammies.
CrnoxeHue CKOpOCTEH.

10. OCHOBHOM 3aKOH pEJISTUBUCTCKOW JMHAMHMKHU. PENsSTUBUCTCKHMN HMMIYyJIbC H
pENATUBUCTCKAs Macca. PEIsSTUBUCTCKOE BBIpAKEHUE [l KHHETUUECKON SHEpruu. B3aumMocBs3b
Macchl ¥ 3Hepruu. [1osHas sHeprus u 3Heprust NOKosl.

11. Onucanne JBMKEHUS KUAKOCTU. JImHuM Toka. CTalMOHapHOE TEYEHHE.
VYpaBHeHHE HEpa3pbIBHOCTU. MneanbHas XuakocTh. YpaBHeHne bepHymim, Cratnctuyeckoe u
JUHAMHUYECKOE JaBIICHUE.

12. BsskocTh (BHyTpeHHee TpeHue). 3akOoH BHYyTpeHHero TpeHus HeioToHa.
JluHaMuyeckass 1 KHHETHYeCKasl BA3KOCTh. JlaMuHapHOe M TypOyJIEeHTHOE TE€UYEHHUE KHJKOCTH.
Yucno Pelinonsna.

13. TeroBoe aBwxeHue. CTaTUCTUYECKUH M TEPMOAMHAMHUYECKUN METOJBI.
Makpockonnueckre MapaMeTpsl. PaBHOBECHOE M HEPaBHOBECHOE COCTOSIHHE. YpaBHEHHE
COCTOSIHMS UCAIBHOIO rasa.

14. JlaBieHue uaeanbHOro ra3a ¢ TOYKU 3peHUsI MOJIEKYJIIPHO-KUHETHUECKON TEOPUH.
MonexkyJIspHO-KMHETUYECKHUM CMBICII TEMIIEPATYPHI.
15. Yucio creneHei CBOOOIBI MOJIEKYJIbl. 3aKOH PaBHOMEPHOTO pacIpeacsICHHs
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SHEPruu Mo cTeneHsM cBoOoAbl. CpenHssi KUHETUYEeCKash SHEprus MOJEeKyJbl. BHyTpeHHss
SHEPrus U1€aIbHOTO rasa.

16. CxopocTtu TemioBoro ABuxkeHus: Mosiekyi. Pacnpenenenne MakcBemia. Cpennss
apudMeTHuecKas, CpeHss KBaApaTHuHas 1 HanOoJiee BepOsSTHASI CKOPOCTH.

17. Konnentpanuss Monekyn B MOTEHIMAIBHOM CHIIOBOM Tmone. Pacmpenenenue
Bonbumana. bapomerpuueckas ¢popmyia.

18. O6parumbie 1 HEoOpaTuMbIe mporiecchl. [lepBoe Havano TepmoauHamMuku. Pabora
rasa npu u3MeHeHuu ero o0béma. KonmmuectBo Temnorel. TemmoéMKoCTh. Y aeabHast 1 MOJIpHAst
TEIUIOEMKOCTH.

19. W3omporneccsl B uaeanbHoM raze. Pabora rasa B m3omporieccax. M3oxopHas u
n300apHas TEMIOEMKOCTH UeabHOTO raza. Y paBHenue Maiiepa.

20. Amuabarubiii mporiecc. Ypaaenue Ilyaccona. Pabora wuaeampHOTO Tasza B
aanabaTHOM Ipoliecce.

21. OHTpomnusa. DHTPOINUS U TEPMOAMHAMHMUYECKas BEPOSITHOCTh COCTOsIHUSA. BTopoe
HAYaJ0 TePMOAMHAMUKHU. TpeThe Hayano TepMOIUHAMUKH.

22. [Muknmudeckue mporecchl. Padora nukina. Koaddumment moie3Horo aeucTBHs.

[ukn Kapnao. Koaddunment monesnoro aeiictBus mmkina Kapao. TermmoBele aBurarenu u
XOJIOAMILHBIE MAIITAHEI.

23. Huddy3usa. Bzaumuas mudpdysus u camonuddys3us. Juddy3noHHBIH TOTOK.
3akoH Puka.

24. TemnonpoBoaHocTs. TermnoBoiil Tonok. 3akoH @ypee. TemnepaTyponpoBOJHOCTb.

25. DNeKTpUYECKHe 3apsiabl. OJeMEHTapHbld  3apsa. JUCKpeTHOCTh — 3apsija.

WNHBapuaHTHOCTh 3apsaa. 3aKOH COXpPaHEHHUs 3apsaa. DieKTpuueckoe noje. Hampsx€éHHOCTh
ANEKTPUYECKOTO TOJIA.

26. 3akoH Kynona. Hanpspk€HHOCTh 3JEKTPUYECKOTO MOJs TOYEYHOro 3apsija.
[IpuHIUI cyneprno3uiuu.

27. ITorok BekTOpa HaANpsHKEHHOCTH JJEeKTpudeckoro rmnoisd. Teopema Iaycca.
ITIpumenenue TeopeMsl ['aycca K pacu€ry 3JIEeKTPUIECKOTO MOJIS.

28. Pabora »snextpocratnueckoro mossd. [lupkynsmuss BekTopa HampsKEHHOCTH.
[Torenunan. [loreHuunan mosisi TOYEUHOro 3apsia M cucTeMbl 3apsaoB. CBs3b MOTEHIHMANA C
HaIpPsKEHHOCTBIO.

29. DNeKTpUUeCcKuil  AUMNoiab. JIUmoibHBIA MOMEHT. Jlumoib BO  BHEIIHEM
ANEKTPOCTATUYECKOM ITosie. MOMEHT cwil, AEUCTBYIOIIMX HA JAMIOIb. DHEPrus TUIOJNS BO
BHEIIIHEM I10JIE.

30. Huonexktpuku.  Ilonsgpuele u  HenoysipHble  Mosekyinel.  [lomspusanms
JURJIEKTPUKOB. DJIEKTPOHHAs, OpPUEHTAIIMOHHAs U MOHHAas mojspuzauuu. [lonspu3oBaHHOCTS.
ITonsipu3oBaHHbIE 3apSAIBL.

31. Teopema T'aycca muisi 37€KTpUYECKOrO MMOJSI B JIURJIEKTPUKE. DIIEKTPUYECKOE
cMmeleHue. JnanekTpuyeckas BOCIPUUMYHMBOCTD U IUAJIEKTPUUYECKAs IPOHUIIAEMOCTb.
32. [IpoBogHUKHM B 3yIeKTpOcTaTHYECKOM Tosie. [lose BHyTpu MPOBOJHUKA U Y €r0

noBepxHoctu. Pacmnpenenenue 3apsnoB B MPOBOJHUKE. DIEKTPOEMKOCTh. KoHaeHcaTopsl.
EMKOCTB MI0CKOTO KOHIEHCATOPA.

33. OHeprusi B3aUMOJCHCTBUS DJEKTPUUYECKUX 3apsA0B. DHEPrusi 3apsyKeHHOTO
MPOBOJIHUKA. DHeprusi KoHjeHcaropa. OObEMHASI TUIOTHOCTh SHEPTHH DJIEKTPOCTATHYECKOTO
MOJISL.

34. OnekTtpuyeckuii TOK. Cuia M IUIOTHOCTh TOKa. OJNEKTPOABHKYINAS CHJIA WU
HanpspkeHue; 3akoH Oma B uHTerpanbHON M auddepeHnuansHoil popmax. ComnpoTuBieHUE
MIPOBOJHUKOB. Y JI€TbHOE COITPOTUBIIEHHUE.

35. Pabora u wmomHOCT, TOKa. 3akoH JDkoyms-JleHna B WHTerpanbHOW U
nuddepenmanpHOn hopmax.

36. DNeKTponpoBOHOCT, MeTaiioB. Hocurenu Ttoka B Meramtax. I[lpuumna
3IIEKTPUIECKOTO CONIPOTHUBJICHHS. TemneparypHas 3aBUCHUMOCTD CONPOTHUBJICHHS.

22



CBepXIIpOBOAMMOCTb.

37. MaruautHoe none. WHaykumst marautHoro nosid. Cuna Jlopenua. JIBukeHue
3apsKEHHON YacTHIIB B MATHUTHOM IIOJIE.

38. Cuna Ammepa. Pabota, coBepiraemasi mpu nepeMenieHHH POBOJHUKA C TOKOM B
MarHuTHOM IOJIE.

39. KoHTYp ¢ TOKOM B MAarHMTHOM Itosie. MOMEHT CuJI, JEHUCTBYIOIIUX HA KOHTYP.
MarHuTHbIi MOMEHT. DHEPrusi KOHTypa ¢ TOKOM B MarHUTHOM IIOJI€.

40. 3akoH buo-Casapa-Jlamuiaca u ero npuMeHeHHe K pac4€Ty MarHUTHOTO T10JIS.

4]. Teopema [l'aycca u TeopemMa O MHPKYISAIUHM (3aKOH IIOJHOTO TOKa) s
MarHuTHOTO nosid. [IpumMenenune 3aKkoHa MOJIHOTO TOKA K pacuéTy MarHUTHOTO TTOJIS.

42. MarnutHoe mnosie JUIMHHOro cojeHouzaa. IloTokocnennenue. MHIYKTUBHOCTS,
WNHAYKTUBHOCTH JUIMHHOTO COJICHOM/IA.

43. WHayknust TOKOB B JABWXKYLIMXCS MPOBOJHMKAX. OJIEKTPOABIIKYLIAs CHJIa
WHAYKIMH. Bpaienne paMku B MarHUTHOM T11oJie. [ eHepaTopbl mepeMeHHOTo TOKa.

44, SIBeHuE 3JIEKTPOMArHUTHON MHAYKIMH. 3aKOH 3JEKTPOMArHUTHOM HHIYKIHU.
IIpaBuno Jlenna. BuxpeBoe 3j1eKTpHYecKoe oie.

45. SIBneHue CaMOMHAYKIUHU. DJIEKTPOJBUKYILAS CHUJIa CAMOMHAYKUMU. MarHutHas
sHeprus Toka. OOBEMHAS TNIOTHOCTD YHEPTUU MATHUTHOTO TTOJIS.

46. MaruutHble MOMEHTBl aToMoB. Jlua- W mapamarHeTu3Mm. HamarHW4eHHOCTb.

3aKO0H IIOJIHOTO TOKa JJIs1 MarHUTHOTO ITIOJIA B BCHICCTBC. HaHpﬂ)KéHHOCTI) MAarduTHOI'O IIOJIA.
MarauTHas BOCIIPHUUMYHBOCTb U MAaroHuTHasA IIPpOHUIACMOCTbD.

47. DeppOMarHeTUKH. Kpusas HaMarHU4YUBaHUA. MarsuTHbIi
rucrepesuc,0craroyHoe HamarunuuBanue. KosprutueHas cuiaa. MarHuTHas MPOHHUIIAEMOCTh
(deppomarHeTHka.

48. Tok cmemenus. Cucrema ypaBHeHMH MakcBennaa B HHTErpajabHON (opme.
®usnyeckuil CMbICT ypaBHeHH MakcBeia. MarepruaibHble ypaBHEHUS.

49. [apmonnueckue konebaHusa. AMIUIMTYJa, IUKIAYecKas dacTota U (asa
kosiebannii. CKOpOCTh, YCKOPEHHE M SHEPTHS TApMOHUYECKUX KOJIeOaHU MaTepHaTbHONW TOUYKH.

50. CoOcTBeHHbIE KoOJE€OaHUS MPYXKHHHOTO, (U3UUECKOr0 U MaTeMaTHYeCKOro
MasITHHKA.

51. CoOcTBeHHbIE KONeOaHMS B  OJJEKTPUYECKOM KOHType 0e3 aKTHBHOIO
comportuBienusi. Dopmymna ToMcoHa, DieKTpuyecKasl ¥ MarHUTHASE YHEPT UL KOHTYpa.

52. CroxeHue TrapMOHMYECKMX KojebaHuil oaHoro HampasieHus. Ciyuait

OJIMHAKOBBIX 4YacTOT. AMIUINTYyJa pe3ynbTupyromero kosnebanus. Ciydail OJM3KMX YacTOT.
YacTtoTa OueHHH.

53. CnoxxeHue  B3aMMHO  MEPHEHAUKYJSIPHBIX  TapMOHUYECKHX  KoJieOaHM
OJIMHAKOBOM YacTOTHI. DJUIUIITHYECKH, LIUPKYIISIPHO U JIMHEHHO MOJIIPU30BaHHbIE KOJIEOaHUS.
54. 3aryxamomue KojeOaHus TMpH HaJIU4YUM TPEeHHUs. AMIUIMTYAa W 4acToTa

kosiebanuil. Koaddumment 3aryxanuss u Bpems pernakcauuu. JlorapupmMuueckuil IeKpeMeHT
3aryxaHus. JJoOpOTHOCTh K0IeOaTeTbHON CUCTEMBI.

55. 3aryxatomue  KojeOaHuss B OJJEKTPUYECKOM  KOHType C  aKTHBHBIM
conpotupiieHueM. Kooapduuument 3aryxanuss u  yactora KojieOanui. J[oOpOTHOCTH
K0JIe0aTeIbHOTO KOHTYpA.

56. BriHyk/1eHHBIE KOJeOaHUsT TOJa JCHCTBUEM TapMOHUYECKOW CHIIBL. Bpems
YCTAHOBJICHUsI KoJieOaHUil. AMIUIMTYa BBIHYXJIEHHBIX KojeOanuil. Pe3onanc. Pe3onancHas
4acToTa.

57. BeiHyXJIeHHbIe KOje0aHMs B DIEKTPUYECKHX IENsAX, IEpEeMEHHBIH TOK.
NuaykTrBHOE M EMKOCTHOE CONPOTHUBIIEHUE. PEaKTHBHOE U MOJHOE CONPOTHUBIEHHE. MOIIHOCTh
NIEPEMEHHOT0 TOKA.

58. BonnoBeie mpomeccel.  [IpomonbHble u  monepedyHble  BOJIHBL.  BomHoBas
MOBEPXHOCTh U (PPOHT BOJHBI. J[JMHA BOJHBI. YpaBHEHHE IJIOCKOH TapMOHUYECKON BOJIHBI.
BosnoBoe Bucio. ®a3oBas ckopocTh BOJIHBI. CKOPOCTh 3BYKa B razax.
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59. DJIGKTpOMarHuTHbBIE  BOJHBI W HUX  OCHOBHbIE  cBoicTBa.  CKOpPOCTH
SJICKTPOMArHuTHBIX BOJIH. SHGPFI/ISI n IIOTOK OHCPIrun BHQKTpOMaFHHTHOﬁ BOJIHBI.
MHTEHCUBHOCTD BOJIHBI.

60. [Ipunuun cynepno3unuu BoiaH. BonHoBoi maker. I'pynnoBasi ckopocTh U €€
CBsI3b ¢ (pa30BOI CKOPOCTHIO. Jucnepcus BOIH.

61. Wutepdepentust BonH. Korepentnocts. O0pazoBaHue CTOSIUMX BOJH. Y paBHEHUE
CTOSTYEU BOJIHBI. ¥Y3JIbl U IIyYHOCTH CTOSIUYEN BOJIHBI.

62. Wutepdepennyst  cBera. YCIOBHS HMHTEPPEPEHIMOHHBIX MAaKCUMYMOB U
MUHUMYMOB. IHTepdepeHIIoHHas KapTHHA OT JIBYX KOI€pEHTHBIX HCTOYHHUKOB.

63. WNutepdepennys ceera B TOHKUX IUIEHKaX. 11070CH paBHOTO HAKIIOHA U PAaBHOM
TommuHel. Konbiia HerotoHa.

64. Hudpakuus csera. [lpunuun [roiirenca-®penens. Merox 30H Ppenens.
Hudpaxius OpeHens Ha KPYrJIoM OTBEPCTHH.

65. Hudpakmuss @Dpaynrodepa Ha OIHOW menun ©u TUGPAKIUOHHONH pemETKe.
Pa3pemaromas crocoOHOCTh TU(DPaKIIMOHHON PEIIETKH.

66. Judpakius peHTreHOBCKUX Jiyduel Ha Kpucramimdecko pemérke. dopmyna
Bynwsda-bperra.

67. ITomspusanusa cBera. EcrecTBeHHBIM M NOJIAPU30BaHHBIA cBeT. llomspusanms
CBETa NP OTPaKEHUU U MpejoMieHnH. 3aKoH bprocrepa.

68. JBoitHoe ydenpenomsieHne. OOBIKHOBEHHBIW W HEOOBIKHOBEHHBIM  JTYYH.
[Tonspuszatopsl. 3akon Mastoca.

69. Bpamenne miockoctu  monspusanuu. ONTHYECKHM aKTUBHBIE — BEILECTBA.
Caxapumerpusi.

70. Hucnepcust ceera. Jucnepcus BemectBa. OOIacTH HOPMAIbHONH M aHOMAJIbHOM
mucnepcun. [lornomenue ceeta. 3akon byrepa.

71. TemoBoe wu3nydyenue. McmyckaTenbHas M MOIJIOIIATENbHAsE CIOCOOHOCTD.

Yepuos Teno. 3akoH Kupxroda. Pacnpesnenenne 3Hepruu B CleKTpe U3Iy4E€HUS YEPHOTO Tela.
3akonsl Ctedana-bonpiiMana u Buna.

72. KBaHTOBas npupoja U3iydyeHus U MOIJIOIIEHUs cBeTa aToMaMu. [IpaBuio gactor
bopa. ®otonbl. DHeprus U umnyiasc (GoToHOB. KopmycKynsipHO-BOJHOBOW yaju3M CBOWCTB
AJIEKTPOMArHUTHOTO U3ITyYEHUS.

73. ®oroapdexr. Buemnuit poroapdext u ero BoibTammepHas XapaKTepUCTHKA.
MakcumanbHas KHHeTHYecKas 3Heprust (poToaneKTpoHoB. PaboTa BeIXoJa M KpacHasl IpaHMIa
dotorddekra. YpaBHeHne DHIITEIHA.

74. O¢pdexr Komnrona. 3akoHbl COXpaHEHHs] PHEPTUU M UMITYJIbCA MPH PacCesHUU
¢oTroHa Ha CBOOOAHOM OHJIEKTpOHE. VI3MeHeHHWe [JIMHBI BOJHBI PACCEIHHOTO W3ITy4YEHUS.
KoMnToHOBCKast yIMHA BOJIHBI 3JIEKTPOHA.

75. JaBnenue cBera. OObsICHEHHE [aBJICHHE CBETa C TOYKM 3PEHUS BOJHOBOM M
KBaHTOBOW TEOPUH.

76. BonHoBeIie cBolicTBa yacTuil BemiecTBa. Judpakius >IeKTPOHOB Ha KPHUCTAJIIaxX.
CootHomenue HeonpeaeneHHocTel I eiizendepra. O0bsiCHEHNE YCTOHUYNBOCTH aTOMa.

77. BonnoBas ¢yHknms m e€ craructuueckuii cmpicia. YpaBHenue lllpemunrepa.
Craunonapuele coctosiHMs. YpaBHeHue IllpennHrepa [uisi CTallMOHApHBIX COCTOSIHHM.
OrnepaTopbl GU3MIECKUX BEIHUNH.

78. YacTuia B 0THOMEPHOIH NPSIMOYTOJIEHOM O€CKOHEYHO ITyOOKOM MOTEHIIUAIbHOM
ame. KBantoBanune sHepruu. [Ipunnumn coorserctBust bopa.

79. JIuHENHbI TapMOHUYECKUM OCLMIUIATOP. ODHEPreTHUUECKUE YPOBHU. OHEPIUs
HyJIeBBIX KoseOanwmii. [IpaBuia otbopa.

80. [TpoHMKHOBEHHUE YaCTHIIbI Yepe3 MOTEHIHATbHBIN Oapbep (TyHHENIbHBINH 3 (deKT).
OO0BsicHeHre TyHHEJIBHOTO 3 dekTa.

81. AToM BoJOpOa. DHepreTuueckue ypoBHH. I 1aBHoe. OpOuTanbHOE U MarHUTHOE

KBaHTOBbIE yuclia. MOMEHT UMIyJjbca 31eKTpoHa. [IpocTpaHCTBEHHOE KBAaHTOBAaHUE.
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82. CrnexTp m3nedenust aroma Bojgopona. Cepuanbabie popmynbl. [IpaBuiia orbopa u
cnuH ¢orona. EcTrecTBeHHas IMPHHA CIIEKTPAIBHBIX JTUHUN. TOHKas CTPyKTypa CHEKTPaIbHBIX
JVMHUHN U CIIUH 3JIEKTPOHA.

83. [TpuHIMN HEpPa3IMYMMOCTH TOXXKJIECTBEHHBIX 4YacTHI. DepMHUOHBI U OO30HBHI.
[Mpunuun Ilaynu. MHOro3iaeKTpOHHbIE aTOMBI. ODJIEKTPOHHbIE OOOJIOUKM M IOJ OOOJIOYKH.
3anonHeHre 000JI0YEK M AIEKTPOHHAS KOH(UTYpaIUs aToma.

84. TopMo3HOE M  XapaKTEpUCTUYECKOE PEHTreHoBckoe wu3inydeHue. Koporko
BOJIHOBas TPaHHLIA TOPMO3HOIO PEHTTEHOBCKOIO M3JIy4eHMs. PEHTIeHOBCKHE CHEKTpBHI.
®opmyia Mo3zmu.

85. Monekyinbl. @uszndeckas IpUpoJa XMMUYECKON CBA3U. MOHHAs M KOBaJIEHTHAs
CBs3b. OHeprermyeckue ypoBHU. KomneOartenbHas M BpalareiabHas CTPYKTypa YpPOBHEH.
MonexkyJIsipHbII CIEKTP.

86. OHepreTUyecKre 30Hbl B KpUCTAJUIAX. 3aloJIHEHHE 30H. BajleHTHas 30Ha U 30Ha
IPOBOAMMOCTH. MeTaibl, JUAIEKTPUKU M NOAyNnpoBOJHUKU. CoOOCTBEHHass M INpUMECHas
IPOBOJUMOCTb MOJIYIPOBOJAHUKOB. DJIEKTPOHHBIN U JIBIPOYHBIN MOIYIPOBOIHUK.

87. Konebanus kpucrammmdyeckor pemérku. Ilonsarue o doronax. TemmoéMkocTh
KPHUCTAJJIOB NIPU HU3KUX TeMnepaTypax. 3akoH [leGas. Temio€MKOCTh KpUCTAIUIOB IIPU BBICOKHX
temneparypax. 3akoH Jromnonra u Iltu.

88. CocrtaB u XapakTepuCcTHKa aTOMHOro siapa. M3oromnsl, [lepekt Maccsl U 3HEprus
CBS3M fApa. 3aBUCUMOCTb YAEJIbHON SHEPruM CBA3M OT MaccoBOro uucia. CBOMCTBA sAEPHBIX
CHIL.

89. PagnoaktuBHOCTB. Anbda-, 6eTa- U raMMa-u3JIydeHUs] aTOMHBIX sep. [IpaBuna
CMELIeHMs. 3akOoH paauoakTHBHOro pacnaza. Ilepmon momypacmaga.  AKTHBHOCTb
PaAMOaKTUBHOIO BEIIECTBA.

90. SnepHble peakyy. 3aKOHBI COXPAHEHUS B SACPHBIX PEAKUUAX. DHEPruUs siIepHON
peakiuu. Peakuus nenenus sapa. llenmnas peakius nenenus. Peakuusi CHHTE3a aTOMHBIX SIIED.
91. DNeMeHTapHble 4YacTUIbl. THUIBl B3aUMOACMCTBUS JJIEMEHTAPHBIX YaCTHII.

Jlenronsl u agponsl. KBapku. YacTuipl 1 aHTHYAaCcTHIBI. B3anMonpeBpanieHus 31€eMEHTAPHbBIX
YacTHII.

92. ®uznyeckass KapTuHa Mupa. Mera-, Makpo- U MHUKpomup. BemiectB u moie.
ATOMHO-MOJIEKYJISIDHOE ~ CTPOCHHME  BellecTBa.  DJIeMeHTapHble  4acTulbl.  CuibHOE,
AIIEKTPOMArHUTHOE, CJIa00€ ¥ TPaBUTAIIMOHHOE B3aUMO/ICHCTBHS.

AHaJIUTHYECKOe 3aJaHMe (3adauu, CUumyayuoHHvle 3A0aHUs, Kelcbl, npoodIeMHble
cumyayuu u m.o.):
1. CrmutonrHoM map Maccod 1 Kr u paguycoM 5 ¢cM  BpamiaeTcsi BOKPYT OCH, MPOXOJSIICH
yepe3 ero NEHTp. 3aKOH BpAIIEHHs IIapa BHIpaXKaeTcsl ypaBHEHHEM: ¢ =4 +2¢—t°. B Touxe,

HauboJsee yJaleHHON OT OCH BpallleHus, Ha IIap JeHCTBYET CHUJla, KacaTeabHas K MOBEPXHOCTH.
OrnpeaenuTsb 3Ty CHIIY U TOPMO3SIIUA MOMEHT.

2. MomeHT cuibl, AeHcTBYrONMiA Ha Teno, paBeH 9,8Hwm. Uepes 10c mocie Havana BpamieHHUs
TeJo JOCTUTIIO YIIIOBOH ckopocTH 4 ¢ L. HaiiTh MOMEHT HHEpIUHU Tena.

3. Temo maccoi 2 Kr, ABUTAsCh CO CKOPOCThIO 10M/C, CTalKMBaeTCs C HEIMOJBIIKHBIM TEIOM
Maccoil 3kr. Cuuras yaap UEHTpPaldbHBIM M HEYNPYIMM, HAUTH KOJIMYECTBO TEIUIOTHI,
BBIJICTIMBILICICS TIPU yAape.

4. Teno nBUTANOCHh CO CKOPOCTHIO 3 M/C. 3aTeM B TeueHue 1¢ Ha Hero JeHCTBOBaJIa CUJIa paBHAs
4H. 3a st10 BpemMsa kuHeTuyeckas sHeprusa yBenumuuiack Ha 100/]x. Haittu ckopocts Tena B
KOHIIE JIEHCTBUSI CUJIBI M €T0 Maccy.

5. Morekyna, TojneTeBmas K cTeHke moj yriaom 60°, ynpyro ynapsercst o Hee co CKOPOCTBIO
400m/c. OnpenenuTh UMITYILC CHIIBL, TIOJyYEHHBIM cTeHKoi. Macca MojieKyasl 3-1072T.

6. Humuaap maccodt Skr katutcs 0€3 CKOJIBKEHHS C TOCTOSHHOM CKOpPOCThIO 14 wm/c.
OrnpeaenuTb KWHETUYECKYIO SHEPTUIO UINHAPA.
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7. CromrHON uauHApP Maccor 10 Kr KaTUTCs 0€3 CKOJBXKEHUS C MOCTOSTHHOM CKOpOCThio 10
M/c. OnpenenuTh KHHETUYSCKYI0 YHEPTHUIO MIJIMHAPA U BPEMsI IO €r0 OCTAHOBKH, €CIIM Ha HETO
JecTBYET TopMo3simas cuia SOH.

8. CnjomHON map CKaThIBAaeTCA MO HAKJIOHHOW IUIOCKOCTH, JJMHA KoTopod 10M um yrom
HaxitoHa 30°. OnpenenuTh CKOPOCTh Mapa B KOHIIE HAKJIOHHOM IIOCKOCTH.

9. ABTOMOOWIIB JBMXKETCS IO 3aKPYTJICHHUIO IIOCCE, UMEIOLIEMY paanyc KpuBU3HBI SOM. 3aKoH

JBIKCHNS aBTOMOOMIIS BBIpaxkaercs ypaBHeHmeM: S =10+107—0,5. Haiith cKopocTh

ABTOMOOWJISA, €r0 TAHTeHIIMAIBHOE, HOPMAJILHOE U TIOJTHOE YCKOPEHHUE B KOHIIE MSATOM CeKYH/bI.
10. Cuapsan maccoii 2kr, netsiuii co ckopocthio 300M/c, onagaeT B MUIIEHb C IECKOM MacCon
100xr u 3actpeBaer B Hel. C KakoH CKOPOCTBIO M B KaKOM HaIlpaBJICHUU OyIeT IBUTaThCS
MHUIIIEHb [10CJIE NONAJaHusl CHapsAaa (MULLIEHb HETIOABUKHA).

11. Haiitn yBenuyeHue BHYTPEHHEW HHEpruMm W paboTy pacmmpenus 30r Bomopoja mpu
MIOCTOSTHHOM JIaBJICHUH, €CITH €r0 00heM YBETMYUIICS B TIsiTh pa3 HauanbHas temmeparypa 270 K.
12. T'a3 3anumaer oobem 12 1 mpu gaBnenuu 0,2 MITIA. Onpenenuts paboTy, COBEPIICHHYIO
ra3om, eciim oH u3obapHo Harpeaetcs ot 300 go 348 K.

13. OmnpenenuTh MOJISIPHYIO MaccCy rasza, eciau Mmpu u3oxopHoMm HarpeBanuu 20r raza Ha 10 K
tpedyercs 6301k TeruioTsl, a mpu u3odapHom — 1050/ 1x.

14. OnpenenuTh KOJIUYECTBO TEIIOTHI, cooliieHHoe 20r a30Ta, eciau OH ObLIT Harper ot 27 1o
177° C. Kaxyro paboTy IpH 3TOM COBEPIINT I'a3 U KAK M3MEHUTCS €r0 BHYTPEHHSS SHEpPrus?

15. Bo ckonbpko pa3 yBenuuuTcs 00beM | Molis BOIOpOJAa MPU U30TEPMHUECKOM PACIIUPEHHUH
nipu Temmepatype 27°C, eciu pu 5ToM ObLIa 3aTpadeHa TemioTa, paHas 4 kJ[x?

16. Onpenenuts KIIJ[ TernoBoit Mammabl, padoTaromiei mo mukiry KapHo, ecnu temmeparypa
narpesarens 100°C. a xomogmmphmka 0°C. Ha CKONBKO HY’KHO TMOBBICUTH TEMIIEPATYpy
Harpesatesist, yToObl moBblcuTh KIIJ| MammHbBl B Tpu pa3a HpU HEU3MEHHOM TeMIeparype
XOJOOUIILHUKA?

17. Onpenenuts paboTy UeanbHON TEIMJIOBOM MAlIMHBI 32 | MK, €CIM OHA B TEUEHHUE IHKIA
IOJIy4aeT OT Harpesarens koamdecTtBo TemnoTsl 2095 Jx. Temneparypa nHarpesarens 500 K,
xononuibHUKa —300 K.

18. Temmnieparypa HarpeBaTess TEMJIOBOM MalInHbl, pabdoTaroei no nukiy Kapho, pasna 480 K,
temneparypa xonoaunpbHuka 390 K. KakoBa nomkHa ObITh TemmepaTypa HarpeBaTelss Mpu
HEM3MEHHOI Temneparype xonoauiabHuka, 4ro0sl K11/ mammuel yBenuuuics B 2 pa3a?

19.3a cuer omHOro kJ/[K TEIUIOTHI, MONlydaeMOM OT HarpeBareis, TEIUIOBas MallHiHa,
paboraromtas no nukiny Kapho, cosepmaer padoty 0,5 x/x. Temneparypa narpesarens 500 K.
Onpenenuts TEMIEPATYPy XOJIOAUIBHUKA.

20. ITpu nmpsimom 1ukine KapHo TerutoBast mammHa coBepriaer pabdory 200/x. Temmnepatypa
HarpeBatens 375K, xomomunbHuka 300K. Omnpeaenuth KOJIMYECTBO TEIUIOTHI, MOJTydaeMOU
MAaIIMHOM OT HarpeBaTells.

21. Ha paccrostHun 8cM Apyr OT Jpyra B BO3IyXe HaXoaTcs aBa 3apsya mo 1 HKin. OnpenenuTs
HaNPsDKEHHOCTh U MOTEHIMAI 10JIs1 B TOUKE, HAXOAIIEH HA PAaCCTOSIHUM S5 CM OT 3aps/10B.

22. ]lBa ONMHAKOBBIX 3apsijia HAaXOIATCS B Bo3ayxe Ha paccrosauu 0,1M apyr oT napyra.
HampsokeHHOCTB OIS B TOUKE, yAaneHHoH Ha pacctossHuu 0,06m ot ogHoro u 0,98m ot apyroro
3apsna, papHa 10kB/M. Onpeaenuts MOTEHIIUAN TOJIS B 9TOM TOYKE U 3HAYCHHS 3apsI0B.

23. B none 0eCKOHEYHO PAaBHOMEPHO 3apsKEHHOM IMIIOCKOCTH C MOBEPXHOCTHOH IMIJIOTHOCTBIO
3apsiaa 10 MKK1/M? MepeMenaeTcs 3apsig U3 TOYKH, Haxopjsmencs Ha pacctossHuud 0,Im ot
IUIOCKOCTH B TOYKy Ha paccrosHuu(0,5m ot Hee. Omnpenenuts 3apsi, €ClId IOpH 3TOM
coBepiaercs padora 1 mJIx.

24. Kakyto paboTy HY>KHO COBEpIIUTH, 4TOOBI 3apsasl 1 n 2 HKi, Haxoasmumecs Ha pacCTOSHUU
0,5M, conusunucs g0 0,1m?

25. 3apsn — 1 HKn mputanyncs k OeCKOHEYHOW IJIOCKOCTH, PaBHOMEPHOM 3apsKEHHOH ¢
TOBEPXHOCTHOH MnoTHOCTRIO 0,2 MKKIi/M?. Ha KakoM pacCTOSIHHH OT ILIOCKOCTH HaXOHUTCS
3apsij, eciy paboTa CUII IO ero rnepeMenieHuto pasHa 1 Mx/x?
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26. 3apsin — 1 HKn nmepemectuncs B mose 3apsaa +1,50Kn u3 touku ¢ morenmumaiom 100B B
Touky ¢ moreHuuariom 600 B. Onpemenuts paboTy CHII MOJNSA M PACCTOSHUE MEXKIY ITHMHU
TOYKaMHU.

27. Konzencarop ¢ mapauHOBBIM JUAJIEKTPUKOM 3apspKeH 70 pazHOCTH noreHnuaios 150 B.
HampspkeHHOCTh TONIT B HEM 6-10° B/M, minomans tiactuabl 6 cM. Onpenennts eMKOCTh
KOHJIEHCATOpa ¥ MOBEPXHOCTHYIO IJIOTHOCTH 3apsia Ha OOKIaKax.

28. BelunciuTh €MKOCTh OaTapeu, COCTOSIIEeH W3 TpeX KOHIEHCATOpPOB eMKOCThio 1 MKD
KaXKIbIH, IPU BCEX BO3MOXKHBIX CIIy4asiX UX COCIUHEHMS.

29. [Tnomanps MIACTHH MIOCKOTO CIIOASHOTO KOHAeHcaTopa 1,1cM?, 3a30p MeXIy HUMH 3 MM.
ITpu 3apsiake koHAeHcaTopa Bblaenuiaack 3Heprus IMk/Dk. Jlo kakoi pa3sHOCTH MOTEHIMAIOB
OBL1T 3apsKEeH KOHIEHCATOpP?

30. DHeprusi mockoro Bo3aymHoro kouxaeHcaropa 0,4 uJDK, pa3HOCTh MOTCHLIMAIOB Ha
obkmagkax 600 B, miomans miaacTHH lem2. OnpenenuTh pacCTOSHUE MEXIY OOKJIaJIKaMU,
HANPSHKEHHOCTh U 00BEMHYIO IIJIOTHOCTh SHEPTUU M0JIs1 KOHJIEHCATOPOB.

31. OnHopoaHOE MarHuTHOE MoJie HampspkeHHOCThIo 900A/M nelicTByeT Ha MOMEILIECHHBIH B
HEro NMPOBOAHUK JUTHHOU 25¢M 1 criior 1 MH. Onpenenuts cuity TOKa B TPOBOJIHUKE, €CIIA YTOJI
MEX Ty HaNpaBIeHHUAMHU TOKA M MHIKIIHH MAarHUTHOTO HOJIs paBeH 45°,

32. [leprieHANKYISIPHO JTUHHUAM WHAYKIUU OJHOPOIHOTO MarHUTHOTO moist uHayknued 0,3 Tn
JBUXKETCS] MMPOBOJHUK IMHOM 15 c¢M co ckopocTeio 10 M/c, mepneHANKYISIPHO MPOBOJHHUKY.
Onpenenuts /1C, HHAYLHPYEMYIO B IIPOBOJIHUKE.

33. B mi1ockocTH, MepHeHIUKYISIPHON OJHOPOJHOMY MArHUTHOMY IIOJIO HAMpPSKEHHOCTHIO
2-10° A/m, Bpamaercss CrepskeHb JIMHON 0,4M OTHOCHTENILHO OCH, HMPOXOJSAIICH Yepe3 ero
cepenuny. B crepxxne mnayumpyercs 2JIC, paBhas 0,2B. OnpenenuTe yrioByr0 CKOpPOCTh
CTEPXKHSI.

34. Cuna Toka B coyieHOuIe paBHOMEpHO Bo3pactaeT oT 0mo 10 A 3a olHy MHUHYTY, IIPH 3TOM
cosienou HakarumBaet sHepruro 20/[x. Kakas 31C unaynupyercst B cosieHouie?

35. OgHocnoiHbIN coneHoua 6e3 cepaeyHnka IMHONH 20cM U AuaMeTpoM 4cM MMeeT IUIOTHYIO
HaMOTKY MeIHBIM npoBojioM auamerpoM 0,1mm. 3a 0,1c cuna Toka B HEM paBHOMEPHO yObIBaeT
¢ 5 10 0 A. Onpenenuts DIC MHAYKIMHU B COJICHOU/IE.

36. KBamparnas pamka co ctopoHoil 4 cM coneput 100 BUTKOB M TMOMEIIEHA OJHOPOTHOE
MarHuTHOE Mojie HampsbkeHHocThIo 100 A/m. Hampapnenme momst cocrtapiser yrom 30° ¢
HOpManbio pamke. Kakas pabota coBeprmaercs ipu moBopote pamku Ha 30° B oaHy 1 ApyTyro
CTOPOHBI, €CIIU 10 Hell TeueT Tok 1 A?

37.Tlox neiicTBHEM OJHOPOJHOTO MArHMTHOTO TIIOJIS TEPIEHAMKYISIPHO JUHHUSIM HHIYKIIUU
HA4YMHAET IEepEMEINAThCs MPAMOJIMHEWHBIM NPOBOAHMK C cwilod Toka 10 A m maccol 2kr.
Kakoii MarHuTHBIN MOTOK MEPECEUET ITOT MPOBOJHUK K MOMEHTY BPEMEHH, KOTJJa CKOPOCTh €0
Oyner paBHa 31,6m/c?

38. I[IpoBomHuk ¢ TokoMm 1 A mmuHON 0,3M paBHOMEPHO BpamaeTcss BOKPYT OCH, TPOXOJISIICH
4yepe3 €ro KOHeEl, B IUIOCKOCTH, NEPHEHAUKYISIPHOM JIMHMSAM WHAYKIHUHA MarHUTHOTO IOJS
HanpsbkeHHOCcThio 1 KA/M. 3a 1 muH Bpamienust cosepuiaercs pabdota 0,1/x. Onpenenutsb
YIJI0BYIO CKOPOCTB BpallleHUsl TPOBOAHMKA.

39. OHOPOZHOE MATHHTHOE TOJe, OOBEMHAs IUIOTHOCTh »Heprum Kotoporo 0,4 lx/m3
JNEHCTBYET HAa NMPOBOAHMK, PACIOJIOKEHHBIM NEPHEHAUKYJISAPHO JIMHUAM HHAYKLUUU, C CHIION
0,1MH Ha IcMm ero miunbl. OnpenenuTs CUTy TOKa B TPOBOJHUKE.

40. ITo oOMOTKE coeHOuAa ¢ mapameTpaMu: yucio BUTkoB — 1000, mmuna — 0,5Mm, auamerp —
4cm teuer Tok 0,5A. 3aBucuMMOCTh B = f(H) U1 cepAedHUKa naHa Ha puc. 3. Ompenennts

MOTOKOCLEIUIEHHE, YJHEPTUI0, 00bEMHYIO TUIOTHOCTh YHEPTUU COJICHOM/IA.
41. Ha TOHKYIO TUIGHKY CKMTHAapa (n =1.48) majgaeT Genwiii ceet. Ilox yrnom sperns 60° ona

KQKETCS OpaHKEBOU (/1 =0.625mxm) B oTpaxkeHHOM cBere. Kakum Oyner KasaTbcs IIBET
IMJICHKU B OTPAKCHHOM CBCTC IIPU BABOC MCHBIIICM YTJIC 3peHI/I$I?
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42. Ha mnenky TtommmHoi 0,16MkM mon 4yriom 30° mamaer Genbli CBeT. Onpenenutb
MOKa3aTeNnb MPEIOMIICHUS TUICHKH, €CIM B MPOXOJSIIEM CBETE IUICHKA KaKeTCs (UOJIETOBOM.
JmnHa ¢uoneroBbix gydeit 0.4mxMm. [Ipunsate N1 = 1. M3 kakoro BeliecTBa cienaHa IieHkKa?

43. Ha Hempo3payHyloo IUIACTUHKY C IIENbI0 TaJaeT HOPMAIbHO IUIOCKas  BOJHA

(ﬂ,:O.SSSMKM). Haiitn mumpuHy menw, eciiv yroil OTKIOHCHHS Jy4eil, COOTBETCTBYIOIIMX
BTOpOMY Makcumymy, 17°.

44. Ha nudpakimoHHy0 pemeTky, coiaepxamryo 600 mrpuxoB Ha | MM magaeT HOPMaJIbHO
MOHOXPOMAaTUYECKUH CBeT C UIMHOM BoOJHBI 0,546 MxM. OrnpenenuTb HW3MEHEHHE yIiia
OTKJIOHEHHUSI JIy4ed BTOpOro IU(pPaKIMOHHOTO MaKCHMyMa, €ClIHM B3ATh pemerky co 100
mTpUXamMu Ha 1 MM.

45. JIyd cBeTa mepexoJuT U3 BOJbI B aaMa3, Tak, YTO JIyd, OTPaKEHHBIH OT I'PaHHULbI pa3zaeina
9TUX CpeJ, OKa3bIBAETCSI MAaKCHUMAaJIbHO MOJIsApH30BaH. ONpenenuTh yroja MexXAy MaJalouiuM U
IIPETOMJIEHHBIM JIy4yaMH.

46. Ceet, majgas M3 CTEKJIA B JKHJAKOCTh, YACTUYHO OTPAXKAETCS, YACTHUYHO MPEIIOMIISIETCS.
OTpakeHHBIH JIyd IMOJHOCTHIO MMOJISIPU30BaH NpH yrie mnpeiromieHus 45°46'. Uemy paBHBI
MOKa3aTellb MPEeTOMIICHUS KUAKOCTU M CKOPOCTh pacmpocTtpaHeHus cBera B Hel? [lokaszarens
npesioMyeHus crekna 1,52.

47. Ha xaxkyro AJIUHY BOJIHBI MPUXOJUTCS MAaKCUMYM DHEPrHHM H3JIy4eHHUs, €clid TemrepaTypa
abcomoTHO uepHoro Tena paBHa 5S00K? Bo ckoibko pa3 Bo3pacTaeT cymMMmapHas MOLIHOCTb
U3JIy4€HHUs, €ClIi TeMIiepaTypa yBennuuBaercs 10 1300K?

48. CBeTOBOE JaBJIEHME, MCIBITHIBAEMOE 3ePKANBHON MOBEPXHOCTHIO, TUIOMAbI0 1cM?, paBHO
10 °Ia. HaiiTu namny BOJHBI MOHOXPOMATHYECKOTO CBETA, €CITH €KECEKYHIHO TOHalT 5-10'
($hOTOHOB.

49. ®oton c¢ gmuHON BomHBI (,2MKM BBIPBIBAET C MOBEPXHOCTH HATpUi (POTOIIEKTPOH,
KAHETHYECKas SHEPTHsi KoToporo 23B. Onpenenuts padoTy U KpacHyto rpaHuiry Gortodddexra.
50. B pe3ynbTate KOMITOHOBCKOTO 3¢ deKTa 31eKTpoH npruodpen suepruto 0,5M»>B.Onpenennuts
SHEPTUI0 Naaaroniero (oToHa, €Cu JJIMHA BOJIHBI paccessHHOro (poroHa paBHa 0,025HM.

51. TIpoToH ABHXKETCS CO CKOPOCTHIO 1-107 M/c. OnipeieuTh [UIMHY BOJIHBI fe Bpoiins mpoToHa.
52. Kunernueckasi SHEprusi 3JIEKTPOHA paBHA €r0 YHEPTUU NOJSA. BeIYMciauTh ATMHY BOJHBI Je
Bpoiiss 1is Takoro 3iaeKTpoHa.

53. Ha ¢otorpadum, nomydeHHONW ¢ MOMOIIBIO KamMephl BHIIbLCOHA, IMMPUHA ClieIa DIICKTPOHA
coctapnsger 0,810~ m. HaiiTi HeonpeaeaeHHOCTh B HAX0KIEHHH €r0 CKOPOCTH.

54. Snpo, cocrosiee u3 92 npotoHoB u 143 HENUTPOHOB, BRIOpOoCcHIIO 00 — yactuily. Kakoe siapo
o0Opa3oBasioch B pe3ynabTaTe 0 — pacmnana? Omnpenenuth AeGeKT Macchl M JHEPTUIO CBS3U
00pa3oBaBIIerocs sapa.

55. Iepuox monypachazia usorona . Co paBeH IpUMepHO 5,3 roga. OnpeneuTh MOCTOSHHYIO
pacnaja, CpeHIOI IPOJOIKUTEIBHOCTD JKU3HU aTOMOB 3TOT0 U30TOMA.

56. B kaKoii JleMeHT npeBpamaercs o U 1ocie Tpex o — pachajioB U JABYX P — npeBparieHuii?
57. DNeKTpOH HAXOJIUTCA B OJHOMEPHOW TOTCHIMAIBHOW sSIME C OECKOHEYHO BBICOKHMMH
CTeHKaMH, mupuHa KoTopoi 1,4-107 M. OnpenennTts >HEpPruio, M3IydaeMylo MpH TEPEXoje

JIEKTPOHA C TPETHETO YHEPTETUUECKOr0 YPOBHS Ha BTOPOH.
58. Beruuciuth AeeKT Macchl, JHEPTUIO CBS3U SJIpa U YIENbHYIO SHEPTUIO CBSA3H JUIS SJIEMEHTa

59. BBIUMCIIUTE TONMIMHY CIIOSI TIOJIOBUHHOTO TTOTJIOMICHUSI CBUHIIA, Y€pe3 KOTOPHIA MPOXOIUT
Y3KH MOHOXPOMAaTHYECKHH NaydyoK Y — U3JIydyeHul ¢ auepruei 1,2M»B.

60. PaccunTarh TaONMIly 3alIMTHOTO BOJSHOTO CJIOSI, KOTOPBIA OCIA0IseT MHTEHCUBHOCTh Y —
u3ydeHuil ¢ sHeprueit 1,6M»sB, B naTh pas.
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12. Opranusanusi 00pa3oBaTeIbHOr0 Mpolecca Jsi JHUI ¢ OrPaHHYEeHHBIMHU
BO3MOKHOCTSIMH.

Opranu3zanys 00pa30BaTeIbHOrO MpoIecca JUIA JIMI[ ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
OCYH_ICCTBHHeTCSI B COOTBCTCTBHUH C ((MGTOI[I/I‘-ICCKI/IMI/I peKOMeHI[aLII/ISIMI/I 110 OpI‘aHI/I3aI_[I/II/I
00pa30BaTeILHOTO Mpolecca I WHBAIMIOB M JIUI[ C OTrPAaHHMYCHHBIMH BO3MOXKHOCTSIMHU
30pOBbsI B 00pa3oBaTeNbHBIX OpTaHU3aAIMsIX BBICHIETO OOpa30BaHUS, B TOM YHCIE
OCHAIIIEHHOCTH 00pa30BaTeILHOrO Mpolieccay MHHHCTEPCTBAa 00pa3oBaHHMS W Hayku PD ot
08.04.2014r. Ne AK-44/058H.

B oOpa3oBaTellbHOM Mpolecce MCIOIb3YIOTCS COIMAIBHO-aKTUBHBIE W pedeKCHBHBIC
MCETOAbI O6y‘-IeHI/I$I, TCXHOJIOI'AU COI.IHOKyJIBTypHOfI peaGI/IJ'II/ITaLII/II/I C ICJIBKO OKa3aHuA ITIOMOIIHU B
YCTAHOBJICHHUH ITOJHOIEHHBIX MEKIMYHOCTHBIX OTHOIICHUHM C JPYTHMMH CTYJICHTAaMH, CO3JIaHUU
KOM(OPTHOTO IMICUXOJIOTUYECKOTO KIIMMaTa B CTYACHUECKOM TrpyIIe.

CTyIeHTbl C OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS, B OTJIHYHE OT OCTAJIbHBIX
CTYJCHTOB, HMCIOT CBOM CHEIU(PUICCKHE OCOOCHHOCTH BOCIIPHUSATHS, NIEPEPaObOTKH MaTepuaa.
[TonGop u pa3paboTka Y4eOHBIX MATCPUAIOB MPOU3BOMAITCA C YYETOM HHIMBHIYaIbHBIX
OCOOCHHOCTEH.

[IpenycmoTpeHa BO3MOXHOCTh OOYYEHUS 110 MHIUBUAYAILHOMY Ipad UKy, IIPU COCTABICHUN
KOTOpOFO BO3MOXHBI paSJ'II/I‘-IHI)Ie BapI/IaHTI)I HpOBeI[eHI/Iﬂ BaHﬂTI/IfIZ B aKaﬂeMHq€CKOﬁ FPYHHC nu
WH/IMBUYaJIbHO, HA IOMY C UCIIOJIb30BAHUEM TUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHH.

29



13. JIuct perncrpanyuu u3MeHeHuii

Coneprxanue U3MEHEHUs

PexBU3uTHI
JIOKyMeHTa 00
YTBEPKICHUH

M3MEHEHUS

JlaTta BBesIeHUSA
U3MEHEHUS

10.
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