MWUHUCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHM S POCCUIICKON ®EJIEPALIN
BAIIKUPCKUM MTHCTUTYT TEXHOJIOTUIA U YITPABJIEHUSA (DUJTHA)
®EJIEPAJIBHOI'O TOCYJJAPCTBEHHOI'O BIO/KETHOT'O OEPASOBATEJIBHOI'O
VYPEXJIEHV BBICIIIET'O OBPA3OBAHKA
«MOCKOBCKHNM T'OCYJIAPCTBEHHBIN YHUBEPCUTET
TEXHOJIOT'YI U YIIPABJIEHUSI UMEHHU K.I'. PA3YMOBCKOI'O
(ITEPBBIY KASAUWI YHUBEPCHUTET)»

(BUTY (¢puaman) ®I'bOY BO «MI'YTY um. K.I'. Pasymosckoro (IIKY)»)

Kadenpa «TexHosiornu numeBbIX NPOU3BOJACTB)

«Y TBEPKIAI0»

Hupexrop BUTY (pumman)

OI'BOY BO «MI'VTY

um. K.I', Pazymosckoro (ITKVY)»
‘_g' 4 E.B. Ky3nenona

«29» mons 2023 1.

Pabouast nporpaMma i CIUILIUHBI

b1.5.16 — ®u3uka

Hampasnenue moarorosku 05.03.06 Dxonorus ¥ MpUpoIONOIH30BAHNE

Tum o0pazoBaTenbHOM NPOrpaMMbl IPUKIIAIHON OakamaBpuart

Hampasnennocts (npoduis) moaroroBku llpupoaonons3oBaHue

KBanuukanus BeITyCKHHKA - OaKanaBp
®dopma 00ydIeHHS OUHO-3a0UHAS

I'ox mabopa:_2020

JAOKYMEHT NOAMNCAH

| g |
w 3NEKTPOHHOW MOAMNCHIO

MeneyS 2023 CepTvdmkaT: 00940BA2D772BADC6721A08E042746B118
Bnapeneu: KysHeuosa EneHa BaneHntuHosHa
DefictanTeneH : ¢ 07.07.2023 0 29.09.2024




Pabouas mporpamma AUCHUIUIMHBI (MOmyiisi) «®u3mka» pa3paboTaHa Ha OCHOBaHHH (eaepaibHOrO
TOCY/IapCTBEHHOTO 00pa30BaTEIHHOTO CTaHAAPTa BBHICIIEr0 0Opa30BaHUS IO HANPABICHHUIO MOJATOTOBKU
05.03.06 DOxosorusi U MPHUPOAONOJIL30BaHNE (YPOBeHb 0aKajlaBpUAaTa), YTBEP)KICHHOTO MPHKA30M
MunucrepcTBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepauun ot 11 aBrycra 2016r. Ne998 «O6
YTBEpXKICHUH (heIepanbHOTO0 TOCYIapCTBEHHOTO 00pa3oBaTEIbHOIO CTAaHIApPTa BBICIIETO OOpa30BaHMUS
no Harmpaenenuto moarotosku 05.03.06 Jxkonorust U MpUpoaONoJib30BaHUe (YPOBEHb OaKkalaBpuaTa)y,
y4eOHOro TMJIaHa Mo OCHOBHOU MpodeccHoHambHON 00pa30oBaTeIbHON MPOrpaMMe BBICIIEr0 00pa30BaHuUs
«IIpupoaonoL30BaHue.

Pabouas mporpamMma JUCIHMIUIMHEI pa3paboTaHa TPYIIOi B COCTaBE:
k.1.H. Oquaokosa E.B., x.¢.-m.H. CmupnaoB J[.YO., k.1.H. Tyuxuna JL.K., k.m.u. Soma .1

PykoBoauTens OCHOBHOU

npodeCCHOHAIbHON

00pa30BaTesIbHOI NMporpaMMbl KaHIUAAT

TEXHUYECKUX HAYK, TOLEHT /7 E.E. ITonomapen

(TmoanKch)

Pabouas nporpamma IUCHUIUIMHBI OOCYX/I€HA U yTBEP:K/I€HA Ha 3acelaHnuu Kadeapsl
«TexHonoruu NUIIEBHIX TPOU3BOICTBY»

[Tpotokon Ne 11 ot «29» utons 2023 rona

W.o. 3aBenyromuii kadenpout TIIII,
JIOIEHT, K.0.H.

JI.®. Ilonomapesa

(noamnuce)



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 0OYICHHS)........eerneee.. 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, TPAKTUYECKUX 3AHATUN U JJAOOPATOPHBIX PAOOT ...cvvvvevviririeieieiee e 8
6.1. [Inan caMOCTOATETBHOU PAOOTBI CTYZCHTOB ... veeuveesreesseessreessessseesseessseesseeaseesseesseessneansesssnesnnes 9
6.2. MeTonuyeckue yKa3aHus 0 OPraHu3alud CaMOCTOSTEIIbHON PaOOThI CTYICHTOB .........vevnne... 10
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 IS JIUI] C OTPAHNICHHBIMUA BO3MOKHOCTSIMU. ...28

13.  JIMCT PETHCTPALIMU M3MEHEHUI ....ovviviiiiiiiiiiiiiie ittt 29



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 TEOPETUUECKUX 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
MIPOIIECCOB, CBSI3aHHBIX C MPO(ECCUOHATBHOM JIEATETbHOCTHIO;

— (GOpMHUPOBAaHHE HABBIKOB CAMOCTOSATEIHHONW PabOTHI, OPTaHU3AIMH HCCIICOBATEIHLCKON
paboTHLI.

VYyebnas mucuuruimHa «@u3nka» - AUCHUIUIMHA 0a30BOM 4YacTH y4yeOHOTO IUIaHa 110
HanpasneHuto noaroroBku 05.03.06 Dkosorus u npupoAonoib3oBanue. M3yuenne 1uCuuIInHbI
0a3upyercsi Ha 3HAHUSIX, MPUOOPETCHHBIX OOYYAIOIIMMUCS TMPU H3YUYEHHUH IIKOJIBHOTO Kypca
(buU3MKN 1 MaTeMaTHKH, OCHOB BBICIIEH MaTeMaTUKU. JJMCIUIUIMHA SBISIETCS MPEALIECTBYIONIEH
qutst uciuiuiaH: « eoxumust u reopusnka onochepnn», «I'€0dIKOIOTHSY.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUIINHBI:

[Ipouecc wum3ydyeHus jaucuuIUIMHBL «@uU3MKa» HanpaslieH Ha (OpMHUpOBaHME
oomenpodeccuonanbuoii  kommerenuuu: OIIK-2 B cooTBercTBUM ¢ OCHOBHOM
npoecCHOHATLHOM 00pa30BaTeLHOM TporpaMMoi 1Mo HampapiieHuio moarotoBku 05.03.06
IKonozusa u npupoOonob308anue 0OUHO-3a04HON POPMBI 00yUEHUS.

B pe3ynbpTrare nuzydeHus: AUCHUILIMHBI CTYIEHT JIOJKEH:
3HaTh. OCHOBHBIE (u3MUecKkue sBIEHUA, (YHIAMEHTAIbHBIC TOHSTHS, 3aKOHBI U TEOPUU
CIEYIOIIUX pa3/ie]oB (PU3UKU:
— MEXaHUKH,
— TEpPMOJUHAMHKHU U MOJICKYJSIPHON (QU3HKH,
— DJICKTPUYECTBA U MarHeTU3Ma,
—  OITHKH,
— OCHOB (PM3HMKH aTOMa M aTOMHOTO SI/Ipa;
— OCHOBHBIE METOJBI TEOPETHYECKOTO U OKCIEPUMEHTAIBHOTO WCCICIOBAHUS, METO/IbI
MU3MEpEHUS PA3IUYHBIX (PU3UIECKUX BETHUNH
YMmeTh:
— pas0upaTbCsi B (PU3NYECKUX TPUHIIMIIAX, HCIOIB3YEMBIX B H3YYa€MBIX CHEIHATBHBIX
JUACIUTUINHAX
— pemath GU3NYECKUE 33/1a9W PUMEHHUTEIFHO K U3Y9aeMbIM CTICIIUATBHBIM TUCIUIUIMHAM U
MPUKJIAIHBIM Mpo0aemMaM Oyayiiei CrenanbHOCTH;
— HU3MEPSITh OCHOBHBIEC BETUYMHBI B MEXaHUKE, TEPMOJANHAMUKE, SJIEKTPOTEXHUKE, ONTUKE.
Baagern:
— MeroaaMH (PU3HYECKOTO OMUCAHMS TUIOBBIX MPOGECCHOHATBHBIX 33/1a4 U MHTEPIpPETaAlun
MOJIyYEHHBIX PE3YJIbTATOB;
— MeToJaMH TPOBEACHHS (PUINYECKUX H3MEPEHHU, METOJAaMHU OIICHKH MOTPEITHOCTEH MpHu
MIPOBEACHUH IKCIIEPUMEHTA;



- (1)I/I3I/IKI/I; HaBbBIKaMU IMPOBCACHHUA TCOPCTUUYCCKUX H OKCIHCPUMCHTAJIIBHBIX U MPAKTHYCCKUX
I/ICCJICI[OBaHI/Iﬁ B o0OyacTtu MMPOMU3BOACTBA IMPOAYKIHMHU IIUTAaHHUA C HCIOJIb30BAHUCM
COBPCMEHHBIX IIPOI'paMMHBIX CPEACTB, MHHOBAIITUOHHBIX U I/IH(i)OpMaLII/IOHHBIX TEXHOJIOTHIA.

IlepeyeHb NIaHMPYeMBIX PpPe3yJbTATOB O00y4YeHHMs IO JMCHHUILIMHE, COOTHECEHHBIX ¢
IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pPa30BaTe/IbHON MPOrpaMMbl

[Ipoulecc w3y4yeHHs] AWCHMILIMHBI HAMpaBiIeH Ha (OPMUPOBAHUE CIIEAYIONINX
KOMIIETEHIINH .
I[InanupyemMble pe3yJbTaThl
Koa 1 onucanue KoMIeTeHUHA
00yUeHHsl MO TUCIHILJINHE
OIIK-2: BJIAJICHUEM 0a30BbIMHA 3HAHUSAMMU | JHAET:

(bYHI[aMCHTaJ'IBHBIX pa3aciion (1)I/ISI/IKI/I, XUMHUHU H | - 0a30BbIMU SHAHUAMU

ouosorud B 00beMe, HEOOXOIMMOM IS OCBOECHUS
(bHU3HYECKUX, XUMUYECKHX U OMOJIOTMYECKUX OCHOB

(GyHIAMEHTAIBHBIX PAa3lesioB (U3UKU B
o0bemMe, HEOOXOAWMOM Uil OCBOCHHS

B DJKOJIOTMM M IIPHUPOAONOJIb30BAHMS, METOAAMH (GU3MYECKUX OCHOB B DKOJOTMH U
XMMHYECKOr0 aHaliu3a, 3HAaHUSIMH O COBPEMCHHBIX | IIPUPOJONOJIB30BAHUA
JAMHAMUYECKMX  Ipoleccax B  INPUPOAE U | YMeeT:

- p€liaTb OCHOBHBLIC CTAHAAPTHBLIC 3aJa4dud B

TexHocdepe, O cocTosHUM Treocdep 3emiw,
obnactu GU3HKH;

9KOJIOTMM M 3BOJIOLUU OHocdepsl, TrnodalbHbIX

SKOJIOTHYECKUX IpoOieMax, MeTojaMu orbopa u |~ MCHOAR3OBATE - JUIA  PCMICHIGT  3ajad
aHAIM3a TCOJOTHYECKUX M OMOIOrHYEcKUX 1pol, a | COBPCMCHHBIMU METOAAMHU
TAK)KEe HABBIKAMHM WACHTHGUKAIMHA H omucamms | FOIH1CCTBCHHON 00paboTKH
OMOJIOTMYECKOTO  pa3HOOOpa3us, €ro OIEHKU uHpopMannK
COBPEMEHHbIMH  MTOJaMH  KoJMuecTBeHHoii | D'AACeT:

- MCTOAaMH pemeHus OCHOBHBIX

TKU MH(pOpMaLUU
06pato (bopman CTaHJAPTHBIX 33/1a41 B 00J1aCTH PU3HUKH

4. O0beM IMCHMIIMHBI M BUABI Y4eOHO# padoThl (pa3gessiercs mo popmam o0ydeHus)
OuyHo3a04Hast Gopma 00yUeHusi

Bua yueOHoii padoTbl Bcero CemecTtpsl
4acos /
3a4Y€THBIX 2
e IUHUIL
AyIMTOpHBIE 3aHATHA™ (KOHTAKTHasi padoTa) 32 32
B ToM uucne: - -
Jlexuun 12 12
[TpakTnueckue 3anstus (I113) - -
Cemunapsl (C) - -
JlabopaTtopusie padots (JIP) 20 20
CamocrosiTejibHasi pa6oTa* (Bcero) 76 76

B ToMm uucie: - -

KypcoBoii npoekT (paboTa) - -

PacuetHo-Tpaduueckue padboTb - -

Pedepar (npu Hanuumu) - -

Jlpyeue 6udvl camocmosmenvbHol pabomul 76 76

Bua npomexyTodHOU atTecTauu (9K3amerbl) OK3aMeH,
36 .
O01mast TpPyA0EMKOCTh 4achl 144 144
3adeTHbIC SAMHUIIBI 4 4




* i oOydarolmuxcs MO0 MHIMBHIyalbHOMY Y4eOHOMY IUIaHY KOJIMYECTBO YacoB
KOHTAaKTHOM M CaMOCTOSITEIbHOH pPa0OThl YCTaHABIMBAETCS HWHIWBUAYAJIBHBIM Y4E€OHBIM
1
IUIAHOM ™

JucuuiunHa peanusyeTrcs IOCPEICTBOM IIPOBEACHUS Y4YEOHBIX 3aHATHH (BKIIIOYas
MPOBEICHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTECTAI[MH 00YJaIOIUXCS).
B coorBercTBUM ¢ pabouell mporpaMMoil MU TEMAaTHYECKUM IUIAHOM HM3y4YEHHE JAUCLUILINHBI
IPOXOAUT B pOpMe KOHTAKTHOW pabOTHl 0OYYAIOLIMXCS C MPETOAABATEIEM U CAMOCTOSTEILHON
pabotbl  oOydaromuxcsi. [lpym peanmzanuy  JUCHMIUIMHBI  NPEIYCMOTPEHA  ayaUTOpHAs
KOHTaKTHass paboTa M BHeayJUTOpHAas KOHTAaKTHas paboTa IOCPEACTBOM 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHOMN cpebl. YUeOHBIH Mporece B ayIMTOPUH OCYLIECTBISETCS B
dopme nekuuil M Ja0OpaTOpHBIX 3aHATUH. B JeKuusax pacKpbIBalOTCd OCHOBHBIE TEMBbI
U3y4aeMoro Kypca, KOTOpble BXOAAT B pabouyro nporpammy. Ha nmabopaTopHbIX 3aHATHSAX OoJiee
HOAPOOHO M3ydaeTcs MPOrpaMMHBIM MaTepHal B IJIOCKOCTH OTPAOOTKU MPAKTUYECKUX YMEHUH
Y HaBBIKOB U YCBOEHHS TeM. BHeaynuTopHas KOHTakTHasi paboTa BKIIOUaeT B ce0sl MPOBEIECHUE
TEKYLLEro KOHTPOJIs yCIIEBAeMOCTH B JIEKTPOHHON MH(DOPMAIMOHHO-00pa30BaTEIbHON Cpeie.

5. Conep:xkanue QU CHUTITHHBI

5.1. Conep:xanue pa3iesioB M TeM AUCHUIIMHBI

Pa3nea 1. Mexanuka
Tema 1.1. Kunematnka nocTynaTesbHOTO U BPaIlaTEIbHOTO JBU)KEHUS.
Tema 1.2. [/luHamuKa DNOCTYHaTEJbHOTO M BpALATEJIbHOIO JBM)KEHHMS B KJIACCHUYECKOM
MeXaHUKe.
Tema 1.3. DaemMeHTHI peISTUBUCTCKON MEXaHUKU.

Pa3nea 2. Moaekynsipaast pu3nka 1 TepMOIHHAMHUKA
Tema 2.1. OCHOBBI MOJIEKYJIIPHO—KHMHETUYECKOMN TEOpHUH.
Tema 2.2. OCHOBBI TEpPMOJIMHAMHUKH.
Tewma 2.3. SIBneHust nepeHoca B TEPMOJIMHAMUYECKH HEPABHOBECHBIX CUCTEMax. PeanbHbIe ra3bl.

Pa3nes 3. DieKTpU4eCcTBO 1 MATHETU3M
Tewma 3.1. DnexkTpudeckoe moJjie B BAKYyM€ U B BEIIIECTBE.
Tewma 3.2. Maraurocrartuka.
Tema 3.3. OCHOBBI KJIaCCUUECKOH 3JIEKTPOIMHAMUKHU.

Pa3nea 4. OnrTuka
Tema 4.1. BonHoBas ontuka

Tewma 4.2. KBanToBas npupoja U3I1y4eHUs

Pa3zpnen S. OcHoBbI GU3UKH aTOMA M ATOMHOI0 SIApa
Tema 5.1. D1eMeHTHI KBaHTOBOW MEXaHUKHU
Tema 5.2. OCHOBBI KBaHTOBOM IIPUPOJIBI ATOMA
Tema 5.3. DneMeHTH! GU3NKU aTOMHOTO S/Ipa U DJIEMEHTaPHBIX YaCTHII

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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5.2 Pa3mesibl QMCHUIUVIMHBI M MEKIMCUUIIMHAPHBIE CBSI3H ¢ o0ecrneyMBaeMbIMU
(mocseaylOIMMHU) TUCHUIIJIMHAMU

Ne HaumenoBanue Ne pasnmenoB U TeM MaHHOW JUCIHMIUTAHBI, HEOOXOIMMBIX
/o o0ecreunBaeMbIX JUTSI U3YYEHHS 00eCIIeYnBaeMbIX (ITOCISNYIONMINX ) TUCIUILIAH
(HOC e I[yIOH_II/IX) (BIHCBHIBAIOTCS pa3pabOTIUKOM)
JUACIHUATUINH
1. | T'eoxumus u reopmsuka | 1.1 | 1.2 | 1.3 | 21 | 22 | 23 |31 |32 |33
orocdepsl
2. | T'eodxomorus 4.1 51 5.2 5.3

5.3. Pa3enbl M TeMbl JUCUMIIMHBI M BUAbI 3aHATHI
OunHo-3a049Has Gpopma 0O0ydeHUS

Ne HaumenoBanue HaumeHnoBaHue TeMbl Buibl 3ansTHII B yacax
o]
/1 pasnena % o o
= I
S| 28285 | o 8
| ES| EZ| 85 £ 8
=| g8 8 5§ Y|~
= |3 | g%
=
1. Pa3zpen 1. | Tema 1.1. Kunematuka
MexaHuka MOCTYIATENLHOTO U 1* - - 2* | 5| 8
BpAIllaTEIbHOTO JBUKCHHUSL.
2. | Pazmen 1. | Tema 1.2. lunamuka
Mexanuka MOCTYNaTEeNbHOTO U 1 i i > | 5| 8
BpalllaTeIbHOIO JBUKEHUS B
KJIACCUYECKON MeXaHHUKe.
3. | Pasmen 1. | Tema 1.3. OneMeHTsI i i ox | 5| 7
MexaHnuka PENSITUBUCTCKOM MEXAHUKHU.
4, Paznen 2. | Tema 2.1. OcHOBBI
MoJgekyasipHasi | MOJEKYJISIPHO—KHHETHYECKON 1 i i > | 5| g
¢pusuka H | TEOpHH.
TePMOIUHAMHKA
5. | Pazgen 2. Tema 2.2. OCHOBEI
MouJiekyasipHast | TEpMOJAMHAMUKH. 1 i i ox | 5| 8
¢pusuka u
TePMOIUHAMHKA
6. | Pa3men 2. Tema 2.3. SIBneHus nepeHoca B
MouJgekyasipHasi | TepMOJUHAMUYECKH 1% i i x| 5| g
¢pusuka n HEPaBHOBECHBIX CUCTEMaX.
TepMoAMHAMHMKA | PeasibHble rasbl.
7. | Pa3zmen 3. Tema 3.1. Dnextpuueckoe
DJIeKTpUYecTBO | [OJIe B BaKyyMe U B BenlectBe. | 1* - - | 5| 7
W MarHeTusM
8. | Pa3nmexn 3. Tema 3.2. MarauTocTaTuka.
DJIeKTPUYECTBO 1 - - 1* | 5| 7
¥ MarHeTU3M
9. | Pa3men 3. Tema 3.3. OCHOBEI
JJIEKTPUYECTBO | KJIIACCHUYECKOU 1 i i 1| 6| 8
U MarHeTusMm AIIEKTPOAMHAMUKH.




10. | Pa3nen 4. Tema 4.1. BonHoBas ontuka
1* - - 1| 6| 8

OnTuka

11. | Pa3pea 4. Tema 4.2. KpanToBas npupoja 1 i i 1% 6 8
Onruka W3JTyYEHUsI

12. | Pa3nea 5. Tema 5.1. DneMeHTbI
OcHOBBI (PM3MKH | KBAHTOBOM MEXAHUKHU 1 i i 1| 6| 8
aTomMa H
aTOMHOIO siApa

13. | Pa3gea S. Tema 5.2. OCHOBBI KBaHTOBOM
OcHOBBI (M3UKH | IPUPOJIBI ATOMA 1 i i 1% 6| 8
aTomMa H
aTOMHOIO siApa

14. | Pa3pnea 5. Tema 5.3. DnemMeHThl GUBHKT
OcHOBBI (PM3MKH | AaTOMHOTO Spa U i i 1| 6| 7
aromMa u AJIEMEHTAPHBIX YaCTHUII
aTOMHOIO siApa
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* yacpl 3aHATHI, MPOBOJUMbBIC B aKTUBHON M HHTEPAKTUBHON (hopmax

(I)OprI y‘leﬁHle 3aHSATHIA C HCNO0Jb30BAHMEM AKTHBHBIX H HHTEPAKTUBHBIX TEeXHOJIOTuii

o0yueHust
Ne | HaummenoBaHue pazzienoB (TeM), 8 KOMOPbIX UCHONb3VIOMCS ObpazoBatenbHbIe
AKmueHble u/unu UHmepaKkmugHvie 06pa30eamenbHvle TEXHOJIOTUHU
MexXHOoN02UU

1. Pa3znen 1. Mexanuka Jlekuus-Busyanusanus,
cobeceloBaHUE

2. | Paznmen 2. MonexynsipHast pU3UKa U TEPMOIMHAMHKA Jlexuus-Bu3yanusanus,
cobeceloBaHUE

3. | Pazmen 3. DnekTpUYeCTBO U MarHeTH3M Jlexuus-Bu3yanusanus,
cobeceloBaHUE

4. | Paznen 4. Onrtuka Jlekuus-Busyanusanus,
cobeceloBaHUE

> Paznen 5. OcHOBBI pU3HUKU aTOMa U aTOMHOTO SIpa Jlexups-Bu3yamasanus,
cobeceloBaHUE

6. ITepeyenb ceMMHAPCKHX, IPAKTHYECKUX 3aHATHI U J1a00PAaTOPHBIX PadoT
Ouno-3a0uHas popma oOyueHus

Ne Ne paznena HanmenoBanue cemunapckux, | Tpynoe | Ouenounsle | ®opmup
I/ | JOUCHUIUIMHBI | TPAKTUYECKHUX U TAOOPATOPHBIX | MKOCTb CpencTBa yeMbIe
(Motyist) 3aHATUH (paboT) (dac.) KOMIIETE
HITHH
1. | Paspen 1. N3yuenune 3axkoHOB 2 Yernprii onpoc, | OITK-2
Mexannka BpaIaTeIbHOTO JIBUKCHHUS. TeCTUPOBAHHC,
cobeceroBaHme
2. | Pazgen 1. OnpeneneHrne MOMEHTA HHEPIHHA | 2 Veruwiit onpoc, | OITK-2
Mexannka TEJT METOJIOM KOJIeOaHHiA. TECTHpOBAHNC,
co0ece10BaHNe
3. | Pasmen I. OnpeneneHne yCKOPEHUS 2 Yeraprii onpoc, | OITK-2
Mexanuxa CBOOOJHOTO MAICHUS. TECTHPOBAHHE,
cobeceroBaHNe




4. | Pazmen 2. Omnpenenenue nokas3ares Yernsiii onpoc, | OITK-2
MonexynspHas | crenenn B ypasuenuu [lyaccona Te%THPOBaHHe’
CO0OCCCaOBAHUC
usuxa n MetosioMm Kiiemana—/Jlezopma. s
TEPMOANHAMUK
a
5. | Pazmen 2. Onpenenenue koddphuueHTa Yerneprii onpoc, | OITK-2
MonekynsapHas | g3Kk0CTH JKUIKOCTH IO METOLY TECTUPOBAHNC,
dusuka u Crokca cobecemoBaHne
TEPMOANHAMUK
a
6. | Pasmen 3. Hccnenosanue Yeraprii onpoe, | OITK-2
DNEKTPHICCTB | 5]IeKTPOCTATHYECKOTO HOJI. TeCTUpOBAHMNC,
0 ¥ MarHETH3M cobeceloBaHKE
7. | Pazpmen 3. Omnpenenenne HaNPsHKEHHOCTH Yernsiii onpoc, | OI1K-2
ONEKTPHYECTB | MATHUTHOTO MO 3E€MIIH C TCCTHpOBAHHC,
O M MarH€TusM | joMOIIbIO TAHTCHC— cobecenoparme
rajibBaHOMETpa.
8. | Pasmen 4. Omnpenenenue AJIMHBI CBETOBOM Yeraprii onpoc, | OITK-2
Onruka BOJTHBI TIPY TIOMOIIIH TECTUPOBAHNC,
. cobecemoBaHne
TUPPAKIIMOHHON PEUICTKH. 8
9. | Pasgmens. I'panynpoBaHue crieKTpocKona u Yeraprii onpoc, | OITK-2
yH
OcHoBEI ompeiesicHUe MOCTOSTHHON TeCTMpOBaHHe,
dusnK] aTOMa | [Tjramka. cobecenoBaHme
1 aTOMHOI'O
sjpa
10. | Paspen5. Onpenenenre NOTEHIUAIOB Yernerii onpoc, | OITK-2
OcHoBbI B030YyxkaeHns (OnbiT OpaHKa— TECTHPOBAHHE,
dusmkn atoma Tepua). cobecenoBaHle
1 aTOMHOI'O
spa
11. | Paspen 5. OmnpeneneHne cios MOJIOBUHHOTO Yernprii onpoc, | OITK-2
OcHoBbI ocialieHus: TaMMa—13y4eHUs B TeCTUPOBAHHC,
dusmkn atoma BelecTBe. cobecemoBanne
1 aTOMHOI'O
sjpa
6.1. Ilnan camocTosATE/ILHOI Pad0OTHI CTYICHTOB
OunHo-3a0uHas Gpopma 0OydeHUs
Ne Tema Bun 3aganue Pexomennyemas =
i/ CaMOCTOSITENTbH JauTeparypa 3 §
1 0i1 paboThI E g
S o
=
1. | Tema 1.1. Kuaemaruka 1. U3yuenune [IpopaboTath OcHosHas: 1; 2; | 10
MOCTYMATENbHOIO U TEM JIEKIHI. TEOPETUUECKUI 3:4:5:6
BpaIaTeIbHOTO [ToaroroBka MaTepHa TEMbI
JIBUOKCHUSI. JIOKJIa/1a
2. | Tema 1.2. Jlunamuka | 2. [Toaroroska x | ITogroroska K | OcHoBHas: 1; 2; | 18
MOCTYNAaTEIbHOTO U | 1a0OpaTOpHBIM | YCTHOMY OMPOCY 3;4;,5;6
BPAIATEIbHOTO TBMKCHUS | 3aHATHIM




3. |B Kkiaccuueckoit | 3. U3yuenue KoHncniexkt OcnosHas: 1; 2; | 18

MEXaHUKE. TEM, TEOPETHYECKOTO 3:4:5;6
Tema 1.3. DnemeHTHI | BHIHECEHHBIX Ha | MaTepuaia
PETSITUBUCTCKOM CaMOCTOSATEIIbH
MEXaHUKH. 0€ U3yueHHe
4. | Tema 2.1. OcHOBBI 4. IToarotoBka k | [IpopaGorats OcHoBHas: 1; 2; | 20
MOJICKYIISIPHO— KOJUTOKBUYMY cucok  BorpocoB | 3;4;5; 6
KUHETUYECKON TEOPHH. JUIsl coOeceI0BaHus
5. | Tema 2.2. OcHOBBI IMoaroroBka Kk ITpopaboraTh OcHoBHas: 1; 2; | 20
TEPMOAMHAMHUKH. IPOMEXYTOYHO | CITMCOK BOIpocoB K | 3; 4;5; 6
Tema 2.3. SIBnenus i aTTecTanuu — | SK3aMeHy,
nepeHoca B DK3aMEHY HIOBTOPUTh
TEPMOJMHAMUYECKHU MPOMICHHBIN
HEpPaBHOBECHBIX CUCTEMaX. Marepuan

Peanbubie Ta3bl.

Tewma 3.1. Dnextpuueckoe
M0JIE B BAKYyM€ U B
BEIICCTBE.

Tema 3.2.
MarunrocraTuka.

Tema 3.3. OCHOBEBI
KJIaCCHUYECKOI
3JIEKTPOJIUHAMUKH.

Tema 4.1. BonHoBas
OIITHKA

Tema 4.2. Ksaurosas
MPUPOJA U3TYyUEHUS

Tema 5.1. DmeMeHTHI
KBAaHTOBOHM MEXaHHKH
Tema 5.2. OcHOBEI
KBaHTOBOU MPUPO/IbI
aroma

Tema 5.3. DOnemeHTH
(Gu3MKK aTOMHOTrO siApa U
AJIEMEHTApHBIX YaCTHUIL

6.2. Meronnueckne YyKa3aHMsl 10 OPraHM3alMM CaMOCTOSITEIbHOH pPadoThI
CTY/IEeHTOB

IIpu wm3yueHnn Kypca HEOOXOJUMO JOOUTHCS MOJHOIO M CO3HATEIBHOTO YCBOEHUS
TECOPECTUUCCKHUX OCHOB (1)I/IBI/IKI/I, HAYUYUTCA IPUMCHATH TCOPHIO K PCIICHUIO 3a1a4.

IIpuctynas Kk HM3y4eHHIO KakJOrO HOBOTO paszeia Kypca, MpEXIEe BCEro, ClIeayer
O3HAKOMHUTBCA C COACPKAHUEM TEMBI IO MNpOorpaMme AUCHUINIINHBI, YACHUTH 00bEM TEMEBI U
II0CJIE0BATENBHOCTh PACCMAaTPUBAEMBIX B HEW BOIIPOCOB.

[Ipn m3yueHun (U3NKU PEKOMEHIYeTCs NMPOCMATPUBATh BECh MaTepHall TEMbI, YTOOBI
COCTaBUTbh O HEM IIEPBOHAYAIILHOE MPEACTABIICHUE.

[Ipucrynas BnepBbie k paboTe HaJ KHUIOM, HEOOXOAUMO MPEABAPUTEIHLHO O3HAKOMUTCS
¢ HuUM. OryiaBieHUE KHUTH YKaXeT Ha €€ coaepaHHe, NPEIUCIOBHE U BBEICHHE IaayT
MNpEaACTaBJICHHUE O COACPKAHUW KHUTH, a Oeriblit MMPOCMOTP IMOMOXET y3HATb, KAKME€ B KHUIC
UMEIOTCS TaOJIHIIbI, CXEMBbI, TPaQUKH U APYrol WILTFOCTPATUBHBIN MaTepuail.

IIpu pabGore Hax KHUTOM CTyIEHTY HEOOXOOUMO BBIICJIATH B TEKCTE€ TIJIABHOE,
pa3buparbcsi B 3aKOHOMEPHOCTSAX, BbIBOJAX (hopmyn. [Ipu uTeHMHM KHUTH HYXHO BHUMATEIbHO
paccMaTpuBaTh UMEIONIMICA B HEH WIUTIOCTPATUBHBIA MaTepHall.
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3aKOHYMB U3YyUYEHHE TEMBI, TPEXKAEC YEM NEPEXOAUTH K CICAYIOIICH, CIeAyeT OTBETUTh Ha
BOIIPOCHl MO JaHHOM TeMe, T[OMEIIEHHbIE B KOHIIE COOTBETCTBYIOIIEH TIJaBbl U
MpeHa3HAYEHHBIC JJII CAaMOIPOBEPKU MPUOOPETCHHBIX 3HAHWM. M3ydeHue marepuana KHUTH
JIOJDKHO COIPOBOKJIATHCA BBITIOJIHEHUEM COACPKAIIUXCS B HEM YIPAKHEHUM U pElICHHEM
3a/1a4, OTHOCAILIUXCS K pACCMAaTPUBAEMOM TEME.

7. IlpumepHasi TeMaTHKa KYypCOBBIX pador (mpoektoB) (npu nanuuuu) _ He
PEeyCMOTPEHA YyUeOHBIM TITAHOM

8. YueOHO-MeTOoAMYecKOoe W HH(pOpMAIMOHHOE ofecrevyeHUe JAUCHUIIMHBI
(MonmyJas):
a) OCHOBHas JiuTeparypa
1. ®dusnka sl By30B: MexaHuka W MoJiekyispHas ¢usuka/ HukepoB B.A. -
M.:Tamkos u K, 2017.http://znanium.com/bookread2.php?book=415061 .
2. ®uzuka ans By30B: MexaHuka u MojekyispHas ¢usuka / Hukepo B.A. — M.:
HamkoB u K, 2017. - 136 c.. ISBN 978-5-394-00691-3 — Pexum
nocryna: http://znanium.com/catalog/product/415061
3. bpayn, A. I'. AtomHas u sigepHas (u3MKa. DIEMEHThI KBaHTOBOH MEXaHUKH.
[TpakTtukym : yueoHOe mocooue / A.I'. bpayn, WU.I'. Jleeutuna. — Mocksa : UTH®PA-M,
2020. — 88 c¢. — (Bsicmiee obpa3oBanue: bakanaspuar). — DOI 10.12737/11426. - ISBN

978-5-16-102699-1. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1062078 \
4, Ky3uenos, C. U. ®usuka. BonHoBas onrtuka. KBaHToBass nmpupoja U3IydeHHUs.

OneMeHThl aTOMHOHW U sjepHo  ¢usukm :  yued. mocodbme / C.U. Ky3nenos,
A M. Jlugep. — 3-e u3z., nepepad. u gomn. — Mocksa : By3osckuii yuebuuk : UHOPA-M,
2019. — 212 c. - ISBN 978-5-16-100426-5. - Tekctr : osmektpoHHbH. - URL:
https://znanium.com/catalog/product/1002478

S. Kysnenos, C.M. ®uzuka: OCHOBBI 3JIEKTPOAMHAMUKH. OJIEKTPOMArHUTHBIE
KosiebaHus U BoaHBI : yuyeO. mocobue / C.M. KysHenoB. — 4-e u3a., ucnp. U J0M. —
Mocksa : By3osckuii yueonuk ; MHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6
(By3oBckuit yuebnuk) ; ISBN 978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-

101657-2  (MH®PA-M, online). -  Tekcr : onekrponsbiii. -  URL:
https://znanium.com/catalog/product/424601

6. [TaBnos, C. B. Obmas ¢usuka: cOopHuk 3amau : yued. mocooue / C.B. Ilasnos,
JLLA. Cxunerposa ; noxg pea. C.B. [laBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. —
(Beiciiee  obpazoBanme: bakamaBpmat). - ISBN 978-5-16-105995-1. - Tekct
anexTpoHHbIH. - URL: https://znanium.com/catalog/product/923812

7. Odusnka: mexanuka : [16+] / K. Anenpkuna, P. Mapkens, B. JIrobumckuii u np. ;
HoBocuOupckuii rocyaapcTBeHHBIH TeXHMYECKHH yHuBepcutTeT. — HoBocubupck
HoBocubupckuii rocynapcTBeHHbIH TexHu4Yeckuii yuusepcutet, 2018. — 80 c. : ui., Tab.
— Pexum JI0CTyTIA: 1o MIOJIIIUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=576204

8. AnppeeBa, H. A. ®usuka: cOopHHK 3aaad : mpakThdeckoe mocobue / H. A.

Annpeesa, E. B. Kopuaruna. - Boponex: Boponexckuit uacruryr ®CHUH Poccuu, 2019. -
188 c. - Teker: anekrponnsiit. - URL: https://new.znanium.com/catalog/product/1086249
0) nomoNHUTENBHAS TUTEpaTypa

1. ®dwusuka. [Ipaktukym: YuedHoe nmocodue / I'.B. Bpy6nesckas, U.A. ['oHuapeHko,
A.B. NinbromoHok. - M.: HUIL] Nudpa-M; MH.: Hos. 3HaHUE,
2012.http://znanium.com/bookread2.php?book=252334

2. Cwmpik, A. ®. ®dwusuka. [locobue s caMOCTOSATENHHOW pPabOTHI CTY/IEHTOB

TEXHUYECKUX YHUBEPCUTETOB : yueOHoe mocobue / A.®. Cwmbik, ['.}O. Tumodeena, T.M.
TkaueBa. — MockBa : MH®PA-M, 2020. — 388 c. — (Briciee oOpa3oBaHue:
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bakanaspuar). — DOl 10.12737/1004572. - ISBN 978-5-16-107306-3. - Texkcr
anexkTpoHHbId. - URL: https://znanium.com/catalog/product/1004572

B) IPOrpaMMHOE 0OecIrieyeHne

1. MicrosoftWindows
2. Microsoft Office

T') MOJIHOTEKCTOBBIE Oa3bl TaHHBIX
1. http://znanium.com/ OOOQO sniekTpoHHO-OUOIMOTeYHAs cuctema "SHAHUYM"
2. https://rucont.ru/ OOO "HaumonansHsii mudpoBoii pecype «PYKOHT»
3. http://biblioclub.ru/ DBC «YHuBepcureTckas OnOIMOTEKA OHIAWHY

9. MaTrepuajibHO-TeXHHYECKOE oDecredeHne U CIUNIHHBI

VYyebnas aymutopus Uil TMPOBEIACHUS 3aHITHH JIGKIIMOHHOTO THUIA; 3aHSATUH
CEMHUHApPCKOT0 THUMA; AJSi KypCOBOTO IMPOEKTHPOBAHUS (BBIMOJHEHUS KYypCOBBIX paboT); A
MPOBEJCHUS TPYIIOBBIX WM WHIMBUAYAIBHBIX KOHCYJIBTAIlMi; JJIS TEKYIIEr0 KOHTPOJS W
MIPOMEKYTOUHOM aTTecTaIuu.
Paboune mecra obOyuarontuxcs; Pabouee mecto mpenonaBarens; KinaccHas mpocka; [IpoekTopsr;
Hoyt6yxk; Dkxpan; MaTepakTuBHast 10cKa; 3ByKOYCHIIMBAIOIIAS allliaparypa; Y ueOHO-HaTsHbIe
mocoOus.

JlaGoparopus ¢u3uku - ydeOHas ayquTOpHs IS MPOBEACHUS 3aHATUH JEKIHOHHOTO
TUMA; 3aHATUN J1a0OPaTOPHOTO M MPAKTUYECKOTO THMA; IS KYpPCOBOTO MPOECKTHUPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX paboT); AN MTPOBEASHUS TPYNIOBBIX W  WHIUBUAYAIbHBIX
KOHCYJIBTAIIN; I TEKYIEro KOHTPOJIS U MPOMEKYTOUHON aTTECTAIUH.

PaGoune wmecra oOywarommxcsi; Pabouee mecto mpemnomaBarensi; KmaccHas mocka;
Mamuna BonHoBasg; MamuHa snektpodopHas Mmanas; Ocuunorpad C 1-59; JlaGopaTopHblii
komIuiekc "BonHoBas ontuka"; Mammna Ateyna. [1O(nuien3un)

10. Od6pa3oBaTe1bHbIE TEXHOJIOTHH:

[Ipu peanuzanmu ydeOHON IUCHUIUTMHBI «DU3MKa» MPUMEHSAIOTCS  Pa3IMYHbIE
o0Opa3oBaTenbHbIe TEXHOJIOTHH, B TOM YUCJI€ TEXHOJIOTHH 3JIEKTPOHHOTO 00YyUEHHsI, UCTIOIB3YIOT
B y4eOHOM TMIpOIIECCE AKTHUBHBIC W WHTEPAKTUBHBIC (DOPMBI YUEOHBIX 3aHSITHI B COUETAHUU C
BHEAYJIUTOPHON paboToil ¢ menpio GopMHUpPOBAaHUS U Pa3BUTHUS MPO(ECCHOHATHHBIX HABBIKOB
o0ydJaronuxcs.

VY4eOHble Yachl TUCHUTUIHHBI «DPU3HKaY MPeyCMaTPUBAIOT KJIACCHUECKYI0 KOHTAKTHYIO
paboTy mpernofaBaTens ¢ OOYy4alOMMMCS B ayJIUTOPUU M KOHTAKTHYIO pabOTy MOCPEICTBOM
AIIEKTPOHHONH HMH(POPMAIIMOHHO-00pa30BaTeIbHONW Cpeabl B CHUHXPOHHOM H aCHHXPOHHOM
pexume (BHE ayIUTOPHH) TIOCPEICTBOM TPUMEHEHHS BO3MOXKHOCTEH KOMITBIOTEPHBIX
TEXHOJIOTHI (PNMEKTPOHHAs TMOYTa, SJEKTPOHHBIM Y4eOHUK, TECTHpPOBaHHE, BUACODUIBM,
MIPE3CHTALUS | JIP.)

Axmuenvle MemoOvl 00yYeHusi — METOHBI, CTUMYIUPYIOIIME TO3HaBaTEIbHYIO
JEATETLHOCTh OO0YJaroNIUXCsl, CTPOATCS B OCHOBHOM Ha JHANOTe, KOTOPBIM Mpearojaraer
CBOOOAHBIA OOMEH MHEHUSMH O TYyTAX pa3pelieHuss TOW WM HWHOW TPOOJIEMbI, OHU
XapaKTEePU3YIOTCS BBICOKMM YpPOBHEM AaKTHBHOCTH oOOywaromuxcsi. MIMEHHO Takoe oOyueHue
ceiiuac  OOIIECTIPUHATO CUUTATh «HAWIy4lIed TMpakTUKoil oOydeHus». HccnemoBaHus
MOKAa3bIBAIOT, YTO MMEHHO HA aKTHBHBIX 3aHSATUSIX — €CJIM OHW OPUEHTHPOBAHBI HA JOCTHIKEHUE
KOHKPETHBIX IIeJIell M XOpOIIO OpraHW30BaHbl — YydYallldecs 4YacTO YCBAaWBAaIOT MaTepHal
HanOoJiee TOJHO U C TONB30M 1isi cebsa. Dpaza «HamboJiee MOJHO W C TOJIB30H I ceOs»
03HAYaeT, YTO YydYalllhecs IyMalT O TOM, YTO OHHM H3Yy4aloT, MPUMEHSIOT 3TO B CHUTYalMsX
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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
MpEeACTaBICHUS B 00pa3HOW ¢opMe (Cliaiapl, BHUACO-CIAlABI, IUTAKaThl W T.1.). Poib
mpernojaBareliss B JIKIMHU-BU3YyalW3allud — KOMMEHTarop. IloAroToBka [aHHOW JIEKIIUU
MpernojaBaTelieM COCTOMT B TOM, 4YTOObI HM3MEHHUTH, IEPEKOHCTPYHPOBATh yUEOHYIO
WH(GOPMAILIHIO TI0 TeME JISKIIMOHHOTO 3aHATHS B BU3YAJIbHYIO ()OPMY JUIsl IPEACTABICHUS Yepe3
TEXHUYECKUE CPe/ICTBa 00yueHUs (HOYTOYK, aKyCTHYECKHE CUCTEMBI, SKpaH, MyJbTUMEIUUHBIN
IIPOEKTOP) WJIM BpPYUYHYIO (CXEMBbl, PHUCYHKH, 4YepTeXH U T.I.). JleKnuro-BU3yaau3aluio
PEKOMEHIyeTCSl TPOBOJUTH IO TeMaM, KIIIOUEBBIM JUIsl JAaHHOTO mpeaMera, pasaena. [lpu
MOJATOTOBKE HATJSJAHBIX MaTepUaloB CIEAyeT coOmonaTh TpeOOBaHUS U IPaBHIIA,
MIPEABSIBIISIEMBIC K TIPEICTABIICHUIO HH(OPMAITHH.

- cobecedosaHue — CIIEIMAIBHO OpraHW30BaHHAs Oecela, ycTpauBaeMas C IEJbIO
BBISIBJICHUS [TOATOTOBJICHHOCTH JIMIA K OTPEAeIEHHOMY BUAY A€ATEIbHOCTH.

11. Ouenounbie cpeacrsa (0OC):

OueHounble cpeacTBa mo aucuuiuinHe «Pus3mka» pa3padoTaHbl B COOTBETCTBUU C
MOJIOKEHHUEM O OaJlTbHO-PEUTUHIOBOM CHCTEME OLIEHKH ycmeBaeMocTu cTyaeHToB ®I'bOY BO
«MI'VTY um. K.I'. Pazymosckoro (IlepBblii ka3aunii yHUBEPCUTET)».

Kpumepuu oyenxu mexywux sanamuii 051 0O4HO-3a04HOU (hopMbl 00YYeHUs

v MOCEIICHUE CTYJICHTOM OJHOTO 3aHsThs — 1 Oain,

v BBITIOJIHCHUE 3aJaHUil JIJII CaMOCTOSATEIbHON paboTrsl — oT 1 g0 3 OamioB 3a
KaX/IbIH ITyHKT 33JJaHHUS;

akTUBHAs paboTa Ha 3aHATUH — OT 1 70 3 GaoB.;

MOATOTOBKA JOKJIaga— oT 1 10 5 6anios;

3amuTa JabopaTopHoi paboTel — oT 1 10 5 OamioB.

Kpumepuu oyenxu mecmogwvix 3a0anuii:

Ka)KJ10€ TIPABUJIHLHO BBIMTOJHEHHOE 3a7aHue — 1 6an

AN

AN

BAJLJIBHO-PEUTUHI'OBASI CUCTEMA
MaxkcumanbHas cyMMa PEMTHHIOBBIX OaiioB, KOTOpas MOXKET ObITh HauMCIeHa CTYACHTY IO
yaeOHOM auciuiuinie, coctabisgeT 100 peiTHHTOBBIX

KonuuecTBo 6amioB

dopma IpOMEKYTOUHOM

e —
DK3aMeH 30-70 20-30 60-100

PeliTuHr cTyneHTa B cemMecTpe Mo JUCIUIUIMHE CKIabIBACTCS U3 PEUTHHIOBBIX 0OalIoB,
KOTOPBIMH TIPENOaBaTeNlb B TEUEHHE CEMECTpa OICHHBAET MOCEIICHNE yYeOHBIX 3aHSATHH, €ro
TEKYyLIyI0 paboTy Ha 3aHATUAX M CAMOCTOSTEIbHYIO padoTy, pe3ylbTaThl TEKYIUX KOHTPOIbHBIX
paboT, TECTOB, YCTHBIX OIIPOCOB, MPEMHUATBHBIX U IITPA(HBIX OAJITIOB.

[IpenonaBarens, OCYLIECTBISIONIMNA MPOBEACHUE MPAKTUUYECKUX 3aHATHH, JOBOIAMUT 10
CBEIICHHSI CTYJICHTOB Ha MEPBOM 3aHSATHH MHPOPMAIHIO 0 (POPMHPOBAHUHU PEUTHHTA CTyIEHTa U
pPYOEKHOTO perTHHTA.

[To oxoHYaHWMHU cemecTpa KakKIOMy CTYACHTY BBICTABIsieTCcs ero PeHTHHroBas oleHka
TEKylIeH ycreBaeMOCTH, KOTOpas SIBISETCS OLEHKOM MOCEUaeMOCTH 3aHSATHM, aKTHUBHOCTH Ha
3aHSATHX, KA9eCTBA CAMOCTOSTEIILHON paOOTHI.

CtyneHT Jfomyckaercss K MEpONpUATHSM IPOMEKYTOUHOW aTTecTallM, €ClIHd €ro
PEUTHHTOBAs OILIEHKA TEKYIeH ycreBaeMocTH (0e3 ydera MpeMHAIbHBIX PEUTHHTOBBIX 0aJlIoB)
HE MEHee M0 JUCHUILIMHE, 3aBeplIaoneiics sk3aMmeHoM - 30 peiTUHTOBBIX 0alIoB;
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CryneHTsl, HEe HaOpaBIIME MHUHHUMAJIBHBIX PEHTHHTOBBIX OalIOB MO y4eOHOU
JUCITUTUIMHE TIPOXOST MPOLeaypy A00opa 6amios.

MaxkcumanbHasi peUTUHTOBasI OLEHKA TEKYIIEeH yCIeBaéMOCTH CTYIEHTa 3a CEMECTp IO
pe3ynbraram TeKyiel paboThl U TEKYIIEero KOHTPOJIS 3HaHMH (0e3 y4eTa mpeMUuaibHbIX 0alIoB)
cocrainseT: 70 peUTUHIOBBIX OAJIJIOB JUIsl IUCHUIUIMH, 3aKaHYMBAIOIINXCS 9K3aMEHOM.

OTBeT CTyzneHTa MOKET OBITh MAKCHUMAaJbHO OLIEHEH Ha 3k3ameHe B 30 pelTHHIOBBIX
OaJIOB;

CTyneHt, 1o KeJIaHHI0, MOXKET CIaTh dK3aMeH B (popMaTe «aBTOMAT», €CIU €r0 PEHTHHT
3a CEMECTp, C yUeTOM NPEeMUATILHBIX 0aJIJI0B, COCTABHII HE MEHEE:

€CJIM 110 pe3yabTaTaM U3y4eHUs AUCLUILIMHBI CAAETCS SK3aMEH

— 60 peHTHHTOBBIX OAJIOB C BBICTABICHUEM OLIEHKU «YIOBIETBOPUTEIHHOY;

— 70 peTHHTOBBIX OAJIIIOB C BHICTABIICHUEM OLIEHKH «XOPOILIOY;

— 90 peHTHHTOBBIX OAJIOB C BBICTABICHUEM OLEHKU «OTIUYHO.

PeiliTuHrOoBas olleHKa MO TUCIMILIMHE W COOTBETCTBYIOIIAs aTTECTAIMOHHAS OICHKA I10
IKaJIe «YIOBIETBOPUTEIHHOY, «XOPOIIOY, «OTIUYHOY» MPHU UCIIOIB30BaHUH (opMara «aBToMary,
IPOCTABISETCS IK3aMEHATOPOM B 3a4E€THYIO KHM)KKY W 3a4€THO-PK3aMEHAI[MOHHYIO BEJOMOCTH
TONBKO B JIeHb IMPOBEACHUS SK3aMEHa COMIaCHO PACHUCAHHUIO TPYMIbI, B KOTOPOH 00ydaeTcs
CTYJEHT.

Jlns mpuBefeHUs PEHTHUHIOBONM OIEHKM K aTrTeCTAlMOHHOHN (msATHOauibHBIN ¢dopmar)
MCIOJIB3YETCS CIEAYIONIas IIKala:

ArtTecTaoHHast OLlEHKA 10 JUCIUTUINHE

PeliTuHr cTyeHTa no JUCHUILUINHE
(BKJIFOYASL TPEMHUAIbHBIEC OAJLIIbI)

«OTIINYHO»

90- 100 GamtoB

«XOopomo»

70 - 89 GayuioB

«KYAOBJICTBOPUTCIBLHO»

60 - 69 GayutoB

«HCYOOBJICTBOPUTCIIBHO»

MmeHee 60 0aoB

PyGexxHplli peHTHHI 1O AMCLUUIUIMHE Yy CTyIeHTa Ha 3K3aMeHe MeHee yeM B 20
PEUTHHIOBBIX OAJIJIOB CUUTAETCSI HEYOBJIETBOPUTENIBHBIM (HE3aBUCUMO OT PEUTHHIa CTY/IEHTA B
cemectpe). B aToMm ciydyae B 3a4eTHO-IK3aMEHAIIMOHHYIO BEIOMOCTh B rpade «ATTecTalinoHHas
OLIEHKa» IIPOCTABIISIETCS «HEYAOBIETBOPUTEIBHOY.

[IpenonaBarento nperocTaBaseTcs IPaBO HAYUCIATh CTyACHTaM IpeMuabHble Oasibl 3a
AaKTUBHOCTH (y4acTHe B Hay4yHbIX KOH(EpeHIMIX, KOHKypcaxX, OJIMMIINajax, akTuBHas padoTa Ha
ayAMTOPHBIX 3aHATUAX, MyOIMKAIMU cTareil, paboTa CO IMIKOJbHUKAMM, BBIOJHEHHUE 3aJaHUMN
MOBBILICHHON CJIO)KHOCTH, W3TOTOBJIEHHWE HAMIAAHBIX MOCOOMH M T.J.) B KOJUYECTBE, HE
npesbimatomnieM 20 peHTHHIOBBIX 0aiioB 3a cemecTp. IIpemuanbHble 6auIbl HE BXOIAT B CYMMY
peNTHHTa TEKyIeH YCIIeBaeMOCTH CTY/IEHTA, a PUOABIISIOTCS K HUM.

11.1. OneHo4HbIe cpeacTBA I BXOJHOT0 KOHTPOJISI
Bxo01HOM KOHTPOJIb MO JUCHMIUIMHE HE MTPEYyCMOTPEH.

11.2. OueHo4YHbIE CPEACTBA TEKYIIEr0 KOHTPOJISI

@®opmupytorcst B coorBerctBuM ¢ JIHA (JlokanbHBIMH HOPMAaTHUBHBIMH aKTaMH)
yHuBepcuTeTa: TecTsl, Bompocs! s 3ammThl 1aO0paTOpHBIX padoT, Bompockl kK KOJUIOKBUYMY,
Bonpocsl ans yctHoro ompoca. Ha3HaueHHe OIEHOYHBIX CPEJCTB TEKYIIErO KOHTPOIS —
BbISIBUTH cpopmupoBaHHOCTh KommereHuuid: (OIIK-2) Brnagennem 0a30BbIMH 3HaHUSMU
(byHIaMEHTANBHBIX pa3fenoB (QU3MKH, XUMHM W OHOJIOTMHM B 00beMe, HEOOXOJUMOM s
OCBOCHHS  (PU3WYECKUX, XUMHYECKMX W  OHOJOTMYECKHMX OCHOB B  OKOJIOTHH U
OPUPOJIONONIB30BAHUSA; METOJaMH XUMHUYECKOrOo aHaju3a, 3HAaHUSIMH O COBPEMEHHBIX
JUHAMHYECKHX Ipolieccax B MPUPOJE U TeXHOchepe, O COCTOSHUU reocdep 3eMiiH, 3KOJOTUHU U
IBOJIOIMH OMOC]Epsl, MI00ATBHBIX 3KOJOTMYECKHX MpobiieMax, METOJaMH 0TOOpa M aHaln3a
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TCOJIOTUYECKUX W OHMOJOTMYECKHX Mpo0, a TakKe HaBBIKAMU WACHTU(GUKAIMH W OMUCAHUS
OMOJIOTUYECKOT0 pa3sHooOpa3us, €ro OLEHKH COBPEMEHHBIMH METOJAAMH KOJHMYECTBEHHOU
00paboTku nHpopMaIuu.

11.3. OueHo4HbIe CPeACTBA AJIsl IPOMEKYTOYHOM aTTecTAlNM
(B popme 3x3amena). Borpock! k sk3ameny.

Jransl GopMHUPOBAHMSA KOMIIETEHIMH B IIpolecce 0CBOeHHUsI 00pa3oBaTe/IbHOM

MPOrpamMMbl
Jransl
OPMHPOBAHUA
Conep:xkanue (bopmup "
Kon KOMIIETEHIINii B
KOMIEeTEeHI[HH
KOMIIETEH (uacTn Pe3yabTarhl 00yueHust npouecce
UM 0CBOEHHUS
KOMIIETEHIIMHU) .
oOpa3oBaTeJbHOM
TMPOrpaMMbI
prnagenue | Kommerennun ne chopMupoBaHEI; «HenmocratouHbli»
M 6a30BEIMH | 3HAHHS OTCYTCTBYIOT, YMEHHUS M HABBIKH HE
SHAHMSIMU E)(%OpMI/IpOB%HLI.
q UHCS ICMOHCTPHUPYET:
(hyHIaMEHTATBHBI YHAIOLIMHCH NICMOHCTPHPYC
- CYIIECTBEHHbIE MPOOesbl B 3HAHUAX YIeOHOTO
X pas3nenoB
MaTepHana;
usnru, xumun | JIOITyCKAFOTCSl IPUHIIAITAATEHBIC OITHMOKA TIPU OTBETE
Ounosnoruu B | Ha ocHOBHBIE BONIPOCHI OMJIETA, OTCYTCTBYET 3HAHUE U
o0BeMe, [TOHUMaHKE OCHOBHBIX HOHSATHIA U KATETOPHIA;
HE00X0TMMOM - HEIIOHUMAaHUE CYITHOCTH JONOJIHUTEIBHBIX BOIIPOCOB B
JUIs OCBOCHMS | paMKax 3aJaHUi Omiera;
(bu3HYECKHX, - OTCYTCTBUE YMCHHS BBIMOJIHATH MPAKTHICCKHE
XUMHUUYECKUX u | 3adaHus, IPpEAYyCMOTPCHHBIC HpOFpaMMOI‘/'I JUCLHUITIINHBI,
GHOIOTHUECKIX - OTCYTCTBHE TOTOBHOCTH (CIIOCOOHOCTH) K TUCKYCCHH U
OCHOB B SKOJIOTHH |_HH3KYIO CTENICHb KOHTAKTHOCTH. _
- Kommnerenimu cpopmupoBansl. CHopMHUPOBaHBI «[ToporoBbrii»
0a30BbIC CTPYKTYPhI 3HAHUH. YMeHHUs (parMEeHTaPHBI U
MPUPOIOIIOIIB30Ba o
HOCSIT HENMPOAYKTUBHBIN Xapakrtep. JleMoHCTpupyercs
HUSA,  MCTOMAMH | yysypit ypoBeHb CAMOCTOSITEIBHOCTH MPAKTHYECKOTO
XUMHUUYECKOTO HABEIKA.
aHaljimsa, OOyyaromumiicst JEeMOHCTPHPYET:
OITK-2 3HAHUSIMU O | -3HaHUS TEOPETHUYECKOTO MaTepHaia;
COBPEMEHHBIX -HEIOJTHBIC OTBETHI HA OCHOBHEIE BOTIPOCHI, OLITHOKH B
JUHAMHWYECKHUX OTBETEC, HEAOCTATOYHOC NOHUMAHNUE CYIITHOCTHU
nporeccax B | M371araeMeIX BOIIPOCOB;
TpUpoe i | “HEYBEPCHHBIC M HETOYHBIC OTBETHI Ha JOMONHUTEIBHbIC
BOTIPOCHI;
TexHochepe, O N
S - HEJIOCTaTOYHOE BJIAJICHHE JTUTEPATyPOH,
cocTo 3 PEKOMEH0BaHHOM NPOrpaMMOi AUCLUILIMHBL;
reocep CMIIH, | _y\enne, Ge3 rpy6BIX OMIHGOK, PEmaTh MPAKTHIECKHE
SKOJIOTHHn W | 3aaHus, KOTOPBIE CIIEAYET BHITOIHUTD.
SBOJIIOIINH Komnierenunm copmupoBansl. 3HaHUS OOIINPHBIE, «IIpoaBUHYTHIII»
ouochepsl, CUCTEMHBIC. YMEHHS HOCAT PEIPOTyKTHBHBIN XapakTep
rII00ATBHBIX MIPUMEHSIOTCS K PEIICHHUIO TUTIOBBIX 3aIaHUM.
9KOJIOTHYECKUX JemMoHcTpHupyeTcs JOCTaTOYHbIN ypOBEHb
npobremax, CaMOCTOSITEJIBHOCTH, YCTOMYUBOTO, TPAKTUYECKOTO
MeToaMHi 0TOOpa gagsma. .
AIOTIUHCS TEMOHCTPUPYET:
u aHagm3a yaarom & pHpy!
-3HAaHUE W MOHUMAaHHe OCHOBHBIX BOIIPOCOB
T€OJIOTUYECKUX U
KOHTPOJHPYEMOTro 00beMa MporpaMMHOTO MaTepHraa;
OMOJIOTHIECKHIX
-TBEp/IbI€ 3HAHUS TEOPETUIECKOT0 MaTepuarna,
mpod, a  TAKKE | _crocofHOCTS yCTAHABIHBATS U OGBACHATH CBS3b
HaBbIKaMH MIPAKTUKU U TEOPUH, BBIABIATH IPOTHBOPEUHS,
I/IIleHTI/I(bI/IKaHI/H/I POOJICMBI M TCHJICHIIMU Pa3BUTHS;
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u OINUCAHUS | -TIPaBWIBHBIC U KOHKPETHBIC, 0€3 TpyOBIX OIIHNOO0K,
OUOJIOTUYECKOTO OTBETHI Ha MMOCTABJICHHBIE BOMIPOCHI;
pazHoo6pasus, -yMEHHUE peulaTh NpakTUYeCcKue 3a1aHusl, KOTOpbIe
CJIeTyeT BBITIOJTHUTbD.

ero OLICHKHU > . .
-BJIAJICHUEC OCHOBHOU JINTEPATYPOH, PEKOMEHIOBAHHOM

COBPEMEHHBIMU ! . PaTypon, p A
MPOrpamMMO¥ TUCIIATUIAHBL;

METOAAMH . .

. -HaJI9ue cOOCTBEHHOW 000CHOBAHHOW MO3HIINH I10
KOJMHCCTBEHHON | GeyiraempiM BOpocaM. BO3MOKHBI He3HAUHTETbHBIE
obpaboTku OTOBOPKHU U HETOYHOCTH B PACKPBITHHU OTAEIBHBIX
UH(pOpMAUH TIOJIOKCHHI BOTIPOCOB OMIIeTa, MPUCYTCTBYET

HEYBEPEHHOCTh B OTBETAX Ha JAOMOIHHUTEIbHBIC
BOIPOCHI.

Marepuanbl i NPOBeleHUS] TeKYLIero W MNPOMEKYTOYHOr0 KOHTPOJS 3HAHUM

CTY/IEHTOB:
No Bua xontposs Kountponupyembie TeMbl (pa3aesibl) Komnerenuuu,
/1 KOMIIOHEHThI
KOTOPLIX
KOHTPOJIHPYIOTCS
1. | Tect, ycTHBIi onpoc, Pasnen 1. Mexannka OIIK-2
cobece10BaHuUE 110
nabopaTopHO padboTe
2. | Tecr, ycTHBII onpoc, Paznen 2. MonekymsapHas ¢usuka | OITK-2
co0eceloBaHuUE 110 Y TepMOJAMHAMUKA
nabopaTopHoO# pabote
3. | Tecr, ycTHBIit onpoc, Pazpnen 3. DnexrpuyecTBo u OIIK-2
CO6€CCI[OBaHI/Ie 1o MarHeTUus3mM
nabopaTopHoii pabote
4. | Tecrt, ycTHBIH ompoc, Pa3nen 4. Onruka OIIK-2
cobece0BaHUE 110
nabopaTopHoii padote
> | Tecr, yerneiid onpoc, Paznen 5. OcHoBHI U3uKH aTOMa U OIIK-2
cobecesi0BaHUE 110
. aTOMHOTO si/1pa
nabopaTopHoi pabore

Tect s TEKYLIEro KOHTPOJISA

1. Kakas u3 npuBeIeHHBIX HIKE (HOPMYIT COOTBETCTBYET OMPEICTICHHI0 MTHOBEHHOM CKOPOCTH:
dr
a)<v>=As/At;6) V=—/; B) V=al;r)v=vg+at.
dt
2. Kakast u3 puBe/ICHHBIX HIDKE POPMYJT COOTBETCTBYET OMPEIEIICHUIO CPEIHEH CKOPOCTH:
dr
a)<v>=As/At;6) V=—; B) V=al;r)v=vg +at.
dt
3. Kakas W3 NpUBEIEHHBIX HIDKE (OPMYJI COOTBETCTBYET OIPEIEIEHHIO TAHTEHIMAIBLHOTO

YCKOPEHHUSL:
2 2

Y \
a)a=dv/dt;0) a=—/B) a=—, r)a=Av/AtL.
r 2s
4. Kakasi U3 IepeunCIICHHBIX HUXKe (PU3MYCCKUX BEUYMH SBJISICTCS CKAJIIPHOI:

a) cwia; 0) CKOpOCTh; B) MEpEeMENIeHUE; T') YCKOPEHHUE; 1) TYTh.
5. Kakast u3 mpuBeIeHHBIX HIKE GOPMYIT BRIpaXkaeT BTOpOi 3akoH HpioToHA:
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T2 1 6) F=uN;B) F=—kAx;T) podmy),
r dt
6. Kakas u3 npuBeieHHBIX HIDKE GOPMYIT ONpenessieT KHHETUUECKYI0 SHEPTHUIO Tela Maccoi M
JBUKYLIETOCS] CO CKOPOCTBIO V'
2
a) TV56) ip) Jsr) mvi )
2 2 2v 4
7.DU3NYECKUN CMBICII MOMEHTA UHEPIUU:
a) MpOU3BEJICHUE CUJIBI Ha IJIe40; 0) Mpou3BeIcHINEe MOMEHTA CHIIbI Ha BpeMsl IeUCTBUSA; B) Mepa
MHEPTHOCTH BO BPAlLlaTEIbHOM JIBH)KEHHUU.
8. Kakas u3 npuBefeHHbIX HUXE (GOPMYI OIpeneiseT KUHETUYECKYI0 SHEPruio Teja IpH
BpalllaTeIbHOM JABH)KEHUU:
a) I0?%/2; 6) 0/2; B) Io?; 1) lo; 1) 0.
9. Kakas w3 mnpuBEICHHBIX HWXKe (OPMYT ONpeAessieT KUHETHYECKYI0 DJHEPruio0 B
PENATUBUCTCKON MEXaHUKE:
a) E=mv2/2; 6) E=mc2; 8) E= m0c2; r) T=mc2 — mOc2.
10. B xaxom Bue koneOaHuil HaOIIOAaeTCs SBIICHUE PE30HAHCA U TP KaKUX YCIOBUSX:
a) BBIHYXKJCHHbIE KOJIEOaHMsI IIPU COBNAJACHUU COOCTBEHHOW YacTOThI KOJEOAHWH € 4acTOTON
BBIHYX/IAIOIIEH CUJIBI, 0) BBIHYKIEHHBIC KOJICOAHMs MPHU YBETUYCHUU aMIUTUTYAbI KojeOaHui
NEPUOANYECKU JEHCTBYIONIEH CHIIbI; B) CBOOOHBIE KOJEOaHUs MPU COBIAJAEHUM UX YaCTOTHI C
4acTOTON CBOOOHBIX KOJIeOaHHH B APYroil cucteMe; I') CBOOOJHbIe KOJIeOaHUs MPU COBIAICHUU
UX 9aCTOTHI ¢ COOCTBEHHOW YaCTOTOM KOJIEOaHUH B CHCTEME.
11. Kakas u3 mnpuBeAeHHBIX GOpPMYyN OMNpeNeNnseT Mepro] KoieOaHUl MaTeMaTH4ecKoro
MasiTHUKA!

a) T=7Z'\/g;6)T=27[ l;B)T=\/§;F)T=27T\/E;IL)T=7I\/Z.
/ g [ m k

12. Kakoil puznueckuii mapameTp x HIeaqIbHOIO Ta3a onpeensercs BoipaxkeHueM x = uRT/V :
a) naBlieHne; 0) KOJIMYECTBO TEIJIOTHI; B) 00bEM; I') Macca rasa; 1) TeIJI0eMKOCTb.

13. Kakast u3 npuBeieHHbIX (OPMYIT ONpEAeNseT CPEIHIOI KHHETUYECKYIO SHEPTHIO OTACIbHOM
MOJIEKYJIBI:

a) €=3KT ;06) e=kT;B) ¢=1kT/2;r) ¢ =2KT ;1) £ =5kT/2.

14. Tlpu cynepno3uumu 3MeKTPUYECKHUX MOJIeH HaNpsHKEHHOCTh CYMMApHOTO TOJISl paBHA!

a) anreOpandeckol CcyMme HanmpsDKEHHOCTEM  mojied; 0) TEeOMETPUYECKONH cymme
HanpsDKEHHOCTEH  moJyiell; B) apuMeTHdecKo cyMMe HampspkEHHOCTEM  monei; T)
MIPOU3BEICHUIO HANPSHKEHHOCTEN ITOJIEH; 1) HYJIIO.

15. D1eKTpoEMKOCTh TPOBOIHUKA 3aBUCHT OT:

a) ¢dopmbl TPOBOAHWKA, O) TEOMETPUUECKHX pa3MEPOB TMPOBOJHUKA, B) OT CBOMCTB
OKpyXarollel cpeibl; I') OT Haluuus BOJIU3M JAPYIMX HPOBOAHUKOB; J) HE 3aBUCUT OT
MEPEYUCIIEHHBIX TAPAMETPOB; €) 3aBUCUT OT BCEX MEPEUNCICHHBIX TapaMeTPOB.

16. UntepdepeHInOHHbIE MaKCUMYMBbl HAOMIOJAIOTCS TNPU PAa3HOCTH XOJa JBYX BOJH O
paBHOM:

a) F=G

a) 5=11:6) S=(2xk-1)2:8) s=(@x+1)2:1) 5=,

2 2 2
17. Kakoif yHUBepCcaJbHbBIIl 3aKOH TPUPOIBI BBIpAXKAeT ypaBHEHUE OWHINTEHHA Ui
dororddekra:
a) 3aKOH COXpaHEHHS 3apsiia; 0) 3aKOH COXpaHEHHs UMITYJIbCA; B) 3aKOH COXPAHEHUs SHEPTUH; T)
3aKOH COXpPaHEHMsI MOMEHTA UMITYJIbCA.
18. Kakue u3 puBeICHHBIX HIDKE YTBEPIKICHUH COOTBETCTBYIOT CMBICITY ITOCTY/1aTOB bopa?
a) B arome »nekTpoHBI JABHXKYTCS IO KPYTOBBIM OpOMTaM M U3JIYy4alOT MpPUH ITOM
3JIEKTPOMArHUTHBIE BOJIHBI.
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0) ATOM MOXXET HaXxOJIUTHCS TOJIBKO B OJJHOM M3 CTAaI[MOHAPHBIX COCTOSHUM, B ATHUX COCTOSHUAX
aTOM HEPTHUI0 HE U3ITyYaeT.

B) [Ipu nmepexojie U3 OJAHOTO CTAI[MIOHAPHOI'O COCTOSIHUA B IPYrOo€ aTOM IOTJIONIAET WU U3ydaeT
KBAHT 3JICKTPOMAarHUTHOM SHEPTHU.

19. U3 BO30YXOEHHOTO aTOMHOrO siApa B pe3yibTaTe CaMOIPOU3BOJILHOTO MPEBpalICHUS
BBUIETEJIO AApO aroma renus. Kakomy BUIy paliOaKTUBHOTO MPEBPAIICHUS COOTBETCTBYET 3TOT
mporecc:a) anbda—pacmam; ©O) Oera—pacman; B) TramMMa—M3JIy4deHHE, T) IPOTOHHAS
PaIuOaKTUBHOCTB; JT) IIETTHAS PEaKIHsl.

20. Uncnom KakuX YacTHI] B sIIPE OTJIMYAIOTCS U30TOIIBI IPYT OT JIpyra:

a) DIEKTPOHOB; 0) MPOTOHOB; B) HEWTPOHOB; T) MPOTOHOB W HEHUTPOHOB; 1I) MPOTOHOB M
JJIEKTPOHOB.

Bomnipocskl 111 yCTHOTO onpoca u codecel0BaHUA 10 JIa00paTOPHbIM padoTam

1. Mexanuueckoe amxkenue. Cucrema orcuéra. MarepuanpHas Touka. TpaekTopus, MyTh U
nepemenieHue. CKOpoCTb U yCKOPEHHUE.

2. Tsépmoe Teno. [locTynarenbHoe U BpamaTeabHOE IBHKEHHUE. YTIIOBask CKOPOCTh M YTIIOBOE
YCKOpPEHHUE, UX CBA3b C JIMHEHHBIMH CKOpPOCTAMM M YycKopeHusMu. Ilepuox u yacrtora
BpalllCHUS.

3. IlepBbiii 3akoH HploToHa W uHepuuanbHble cucTembl oTcuéta. Cumma. Bropoit 3akon
Herorona. Macca. Umnynsc. Tpernii 3akon HerotoHa.

4. Mexanndeckas cucteMa. BHyTpeHHUE U BHEIIHUE CUibl. MIMITyJIbC CUCTEMBI U 3aKOH €ro
M3MEHEHHUA. 3aMKHYTasi CUCTEMA U 3aKOH COXPaHEHUs UMITYJIbCa.

5. MOMEHT cuibl U MOMEHT HUMIIYJbCa OTHOCUTEIBHO TOYKM M OCH. 3aKOH H3MEHEHMs
MOMEHTa MMITYJIbCa MAaTepUaJbHON TOUKH M MEXaHWYECKOM CUCTEMbI. 3aKOH COXpaHEHUS
MOMEHTA UMITYJIbCA.

6. MomeHT mMmmyibca TBEPAOTO Tela OTHOCHUTEIBHO OCH BpamleHHWs. MOMEHT HHEpIWH.
Teopema IlItelinepa. OCHOBHOM 3aKOH JUHAMMKH BPAIATEIBHOTO JIBHKEHUS.

7. Pabota cunbl. PaboTa npu BpamareabHoM JBHKeHUU. MonHocTs. Kunetnueckas sHeprus,
3aKOH €€ wu3MeHeHus. KuHeTnueckas »HEprusi NOCTYNATENbHOIO MW BPALATEIBHOIO
JIBUKEHUS TBEPJIOTO TENA.

8. IIpuHLMI OTHOCUTEIBHOCTH M NPHUHILMII MOCTOSHCTBA CKOPOCTH cBeTa. [IpeoOpazoBaHus
Jlopenua u I'anunes. CnoxeHue CKOpOCTEN.

9. OCHOBHOM 3aKOH  PEIATUBUCTCKOW  JMHAMUKU. PensTUBHCTCKUH  UMIyIbC H
pendaTuBHCTCKass Macca. B3auMocBsi3b Macchl M 3Hepruu. llonmHast sHeprusi u sHeprus
TTOKOSI.

10. Onmcanue nABWOKEHUS SKUIKOCTH. JImamm Toka. CranuoHapHOE TeYeHWe. YpaBHEHHUE
Hepa3pbIBHOCTU. MeanpHas :KkUIKOCT. Y paBHeHUe bepHyim.

11. Bazkocts (BHyTpeHHee TpeHue). JlamuHapHoe U TypOylIeHTHOe TeUeHHE KUIKOCTH. Yucio
Peiinonpxca.

12. TenmoBoe nBWXeHHE. MaKpOCKOITMYECKHe MapaMeTpbl. PaBHOBeCHOE W HEPaBHOBECHOE
COCTOSIHME. Y paBHEHHE COCTOSHUS UAECAIBHOTO rasa.

13. Yucno creneHeil cBOOOIBI MOJIEKYNBI. 3aKOH PAaBHOMEPHOTO PACTIPEACICHHUS SHEPTHH 110
creneHsM cBoOonbl. CpenHsisi KUHETHYeCKas >HEprusi MOJIEKYNbl. BHYTpeHHSs »Heprus
UJealIbHOTO Ta3a.

14. CkopocTH TemaoBOro JBMXKEHUs Mosekyn. CpenHss apudmernyeckas, CpenHss
KBaJIpaTH4Has U HarboJiee BEpPOsTHASI CKOPOCTH.

15. O6patumbie u HeoOpaTHMBbIe rporecchl. [lepBoe Hauano TepmoanHamMuku. Pabora raza npu
n3MeHeHun ero oobéma. KommdectBo temnorhl. TemnoéMKocTh. YienbHas M MOJSIpHas
TEILUIOEMKOCTH.

16. M3ompormeccol B uacaibHOM raze. Pabora rasa B msomporieccax. M3oxopHas u nzobapHas
TEIJIOEMKOCTH UACAIBHOIO raza. Y pasHeHue Maiiepa.

17. Anpnabarnpiii miponiecc. YpaBHeHnue Ilyaccona. Pabora wmaeanpHOro raza B aauabaTHOM
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

poruecce.

OHTpomnus. DHTPONUS U TEPMOAMHAMHUYECKAs BEPOATHOCTb COCTOSHUA. BTOopoe Hauaso
TEPMOJUHAMUKHU.

Huknugeckue mpoueccel. Koaddumnuent noneznoro aeiicreus. [ukn Kapuo. duddysus.
3akoH Puka.

TemnonpoBonHOCTb. TermioBoit noTok. 3akoH Pypee.

OneKTpuUYecKue 3apsiabl. DIeMEHTapHbIM 3apsay. JucKpeTHOCTh 3apsaaa. M HBapuaHTHOCTH
3apsja. 3aKOH  COXpaHEHHUs  3apsaja.  JiekTpuueckoe rmose.  Hanpspk€HHOCTD
ANEKTPUYECKOTO TTOJIS.

3akon Kynona. Hampsik€HHOCTH 3JIEKTPUYECKOrO TMOJIsI TOoueyHOro 3apsna. [lpunHnumn
CYIEPIO3ULINH.

[Torok BekTOpa HANPSHKEHHOCTH JIEKTpUUECKOro noJisa. Teopema ["aycca.

Pabora anexkrpocratuueckoro nois. Lupkymnauus Bexkropa Hanpspk€HHOCTH. IloreHuman.
[loTreHuman mosst TOYEUHOIO 3apsja U CcHUCTeMbl 3apsaaoB. CBs3p MOTEHIMANa C
HaIPsHKEHHOCTBIO.

DNEeKTPpUYECKU JUNOJIb. J{UmonsHbBIM MOMEHT. [IUMOJIb BO BHEIIHEM 3JIEKTPOCTATUUYECKOM
rosie. MOMEHT cuJl, IEHCTBYIOIIMX Ha JUII0JIb. DHEPTUs AUIIONIS BO BHELIIHEM IIOJIE.
Huodnextpuku. IlonspHble W HenosisipHble MouieKynbl. [lonmspuzanuss IUAJIEKTPUKOB.
ONeKTpOHHas, OpUEHTALlMOHHAs W  HWOHHasg  noysipusauuu.  llonspu3oBaHHOCTB.
[Tonsipu3oBaHHBIE 3apsAbI.

Teopema ['aycca aiis 2JIEKTpUYECKOrO IOJISL B JUIIEKTPUKE. DIEKTPUUECKOE CMEILEHUE.
JysnexTpudeckasi BOCOPUMMUYUBOCTD U JUAJIEKTPUUECKAsi IPOHUIIAEMOCTb.

[IpOBOMHUKH B 3JIEKTPOCTATMYECKOM I0Jie. DNeKTpoéMKocTh. Konjencaropbl. EmkocTs
IIJIOCKOTO KOHJEHCATOpa.

OHeprus B3aMMOZICHCTBUS JJIEKTPUUECKUX 3aps0B. DHEPIUsl 3apsyKEHHOTO ITPOBOIHMKA.
OHeprus kKoHaeHcaropa. O0bEMHas INIOTHOCTh SHEPTHH 3JIEKTPOCTATHUECKOTO TOJIS.
Onexrpuueckuid Tok. Cuila M MJIOTHOCTh TOKA. DJIEKTPOJBMIKYILAS CHJIA M HAIPSIKECHMUE,
3akoH Owma B wuHTerpaspHoil u guddepenumnansHoil  (opmax. ComnpoTuBieHUE
IIPOBOJHMKOB. Y IEIbHOE COIIPOTUBIICHUE.

Pabota u momHoCcTh TOKA. 3akoH J[koyns—JleHna B uHTerpaibHoi u nuddepeHuanbHoR
bopmax.

DnexTponpoBoAHOCTh MeTaioB. Hocurenu toka B Metannax. [lpuumHa snekTpudeckoro
cornpotusiieHus1. CBEpXIPOBOAUMOCTb.

MarnutHoe nosie. Muaaykiust marautHoro noisi. Cuna Jlopenna. JBuxenue 3apspkKeHHOM
YaCTULIBI B MATHUTHOM IIOJIE.

Cuna Awmmnepa. Paborta, coBepimiaeMas TpH TEpPEMEIICHHUH TMPOBOJHUKA C TOKOM B
MarHMTHOM IIOJIE.

3akoH buo—Casapa—Jlamuiaca u ero npuMeHeHue K pacyéTy MarHUTHOTO MOJIS.

Teopema ["aycca u TeopeMa o HUPKYIALUH (3aKOH MOJIHOTO TOKA) /Ui MATHUTHOTO TTOJIS.
SIBneHue AIEKTPOMATHUTHOM MHAYKIMU. 3aKOH 3JEKTPOMArHUTHOW MHIyKuuu. [IpaBuio
Jlenna. BuxpeBoe 21eKTpU4eCcKoe moJIe.

SIBneHne caMOMHIYKIMHU. DJIEKTPOJBIIKYILAS CHJIa CAaMOMHAYKUMU. MarHuTHas 3Heprus
Toka. OObEMHAS MIIOTHOCTH SHEPTUH MAarHUTHOTO TIOJISL.

MarautHble MOMEHTBI aTOMOB. JlMa— U mapaMarHeTu3M. MarHuTHasi BOCIPUUMYHUBOCTh U
MarHMTHas MPOHULIAEMOCTb.

®eppoMarHeTuki. MarouTHas MPOHUIIAEMOCTh (heppoMarHeTuKa.

Tok cmemenus. Cuctema ypaBHeHHI MakcBesuia B MHTErpalbHOM (hopme.

I'apmonnueckue kosnebaHus. AMIUIMTYAA, LUKIMYecKass yactoTa U (aza KosieOaHui.
CKOpOCTb, YCKOPEHHUE U IHEPTUsl TAPMOHUUECKUX KOJIeOaHUH MaTepHaIbHON TOUKH.
BrinyxneHHbie KojebaHusl Toa JACHCTBUEM TapMOHUYECKOW CHIIbL. Bpems ycTaHoBiIeHUS
Kosie0aHui. AMITIMTY 12 BBIHYXACHHBIX KojeOanuii. Pezonanc. Pe3onancHas gacTora.
Bonnosbeie mponeccsl. IIpononpHble M momnepedHble BOJIHBL. BOJIHOBas MOBEPXHOCTh U
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45.

46.
47.

48.

49,
50.

51.

52.

53.

54,

55.

56.

S7.

58.
59.

60.

61.

62.

63.

64.

65.

GpoHT BosHBL. JIJTMHA BOJIHBIL.

DNEeKTPOMarHUTHHIE BOJIHBI U UX OCHOBHBIE CBOMCTBA. CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH.
OHeprus U NOTOK PHEPIUH IEKTPOMArHUTHOM BOJIHBI.

Wutepdepennus BonH. KorepentHocts. OOpa3oBaHue CTOSIYUX BOJIH.

Wntepdepennus cBeta. YcIoBHUA HHTEPPEPEHIMOHHBIX MAaKCUMyMOB U MHUHHMYMOB.
WuTepdepeHiionHas KapTHHA OT ABYX KOT€PEHTHBIX HCTOYHHKOB.

WuTepdepennys cBeta B TOHKUX MJIEHKaX. [1070Ck paBHOrO HAaKJIOHA U PABHOM TOJILIMHBI,
Konbna HeroToHa.

Hudpakuus ceera. [Ipuamun [oitrenca—®dpenens. Meron 300 Openens.

[Tonspusanusa ceera. ECTeCTBEHHBIN U NOJIApU30BaHHbIN cBeT. [lonsgpusanus ceera npu
OTpa)KCHHH U IpeJoMiIeHUH. 3akoH bprocrepa.

HBoitHoe  mydemnpenomsieHne. OOBIKHOBEHHBIW W HEOOBIKHOBEHHBIM  JTy4H.
[Tonspuzaropsl. 3akoH Mantoca.

Hucnepcust cera. Jlucmepcuss BemectBa. OOnacTh HOPMaIbHOW W aHOMAIBHON
nucnepcuu. [lornomenne ceera. 3akon byrepa.

TemnoBoe usnyudenue. McnyckarenbHas W norjiomiarenabHas cocoOHOCTh. YepHOB Telno.
3akoH Kupxrocda. Pacnpenenenue sHepruu B CIEKTpe M3JIy4EHHs] YEPHOI'O Tella. 3aKOHbBI
Credana—bonpumana u Buna.

KBanTOBas mpuposaa M3ilydeHus M noriouieHust csera aromamu. IIpaBuno vacror bopa.
@®oroHbl. DHepruss U UMMIyJIbC (oToHOB. KopnycKynasipHO—BOJHOBOW Iyaiau3M CBOICTB
JIEKTPOMAarHUTHOTO U3JIy4EHUSI.

®oroaddexr. Buemmmii  porodpdexkt U ero BoIbTAMIECpHAS ~ XapaKTCPUCTHKA.
MakcumanbHass KUHETH4ecKas SHeprus (oTo3neKTpoHOB. PaboTa BbIXOJa M KpacHas
rpanuna ¢porodddexra. YpaBHenne DiHIITEHHA.

D¢ dext KomnTona. 3akoHbl COXpaHEHUsI SHEPTHM M UMITYJIbCA NIPH paccesiHuU (HOTOHA Ha
CcBOOOJHOM  3JeKTpoHe. V3MeHeHue [JIMHBI  BOJHBI  PACCESHHOTO  U3Iy4YEHUS.
KoMIToHOBCKast UIMHA BOJIHBI 3JIEKTPOHA.

JaBnenue cBera. OOBbsICHEHUE N1aBJI€HUE CBETa C TOYKMU 3PEHUS BOJHOBOM M KBAaHTOBOM
TEOPHUH.

Bonnogsie cBoiicTBa yactuil BemiectBa. CooTHOIIEHUE HeonpeaenéHHocrei [ eiizendepra.
BonnoBast ¢yHkuus u e€ cratucThyeckuil cmbicn.  YpaBHenue Illpeaunrepa.
CranuonapHsle coctosiHus. Y paBHenue lIpenunrepa J11si cTallnOHapHBIX COCTOSTHUI.
AToM BoJOpoJa. DHepreTMYeckue YpOBHM. IJ1aBHOe, OpOMTalIbHOE W MarHUTHOE
KBaHTOBbIE yucia. MOMEHT UMIyJIbca 3JIEKTPOHA.

Cnektp u3nyueHust aroma Bojopona. Cepuanbhbele Gopmyinsl. [IpaBuna orOopa u cnuH
dboToHa.

CocTtaB M XapakTepUCTHKH aTOMHOTo sjapa. [lepekT macchl W 3HEprus CBA3M sJIpa.
CBolicTBa SAEPHBIX CHIL.

PagnoaktuBHOCTh. Albpa—, OeTa— M ramMma—HM3IydeHUs aTOMHBIX saep. IlpaBuia
CMellleHus. 3aKOH panoakTUBHOrO pacnana. Ilepuoa momypacnaza.

SnepHble peakuu. 3aKOHBI COXPAHEHUSI B SIIEPHBIX PEAKLIUAX. DHEPTHUS SACPHOU peaKkuy.
Peakuus nenenus anapa. Llennas peakuus nenenus. Peakuus cuHTe3a aTOMHBIX Si7Ep.
DOnemMeHTapHble 4YacTULl. THUIBI B3aUMOJEHCTBUS 3JIEMEHTAPHBIX 4acTHll. JIeNToHBI H
anponbl. KBapku. YacTuipl 1 anTudacTuiibl. B3aumonpespaiiieHus 31eMEHTapHbIX YacTHII.

11.3. OueHo4HbIe cpeACTBA AJIs1 IPOMEKYTOYHOH aTTeCTAlMU
Bonpocel 111 NOATOTOBKH K YK3aMeEHY
1. Mexanuueckoe apmxenue. Crucrema orcuéra. MatepuanbHas Touka. TpaekTopus, myTh U

nepemenienre. CKOpOCTh M yCKOpeHHe. TaHTeHIMalbHas M HOpPMalibHas COCTABIISIIOLINE
YCKOpEHHUSI.

2. Tépnoe Temo. IlocTymaTenpHOEe M BpallaTeIbHOE JBUXKEHHE. YTIIOBask CKOPOCTb M

VIJI0BOE YCKOpPEHHUE, UX CBSI3b C JIMHEHHBIMH CKOPOCTAMHU M ycKopeHusmu. [lepuon m yactora
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BpaILCHUS.

3. IlepBriii 3akoH HproTOHa M MHepuuanbHble cucTeMbl oTcuéra. Cuina. Bropoi 3akoH
Hprorona. Macca. Umnynec. Tpetuii 3akodH HeroToHa.

4. Mexannueckas cuctema. BHyTpeHHue u BHenIHue cuiibl. IMITysibc CHCTEMBI U 3aKOH €ro
WU3MEHEHHUA. 3aMKHYTas CHCTEMa M 3aKOH COXpaHEHUs MMIyibca. LleHTp macc M 3aKOH ero
JIBUKECHUSI.

5. MOMEHT cuiibl 1 MOMEHT HMMIIyJbCa OTHOCUTEIbHO TOYKM U OCH. 3aKOH W3MEHEHHs
MOMEHTa HMIIyJIbCa MAaTEPUAJIbHOM TOYKM WU MEXaHUYECKOW CHUCTEMBl. 3aKOH COXpPaHEHUs
MOMEHTA UMITYJIbCA.

6. MoMeHT uMITyabca TBEPAOIrO Tela OTHOCHUTEIBHO OCH BpalleHHs. MOMEHT WHEpIUH.
Teopema llITelinepa. OCHOBHOM 3aKOH JUHAMHUKH BPAIIATEIbHOTO JBH)KEHUS.

7. Pabora cunbl. PaGora mpu BpamarenbHOM JBMKeHHH. MomrHocTs. Kunernueckas
JHeprus, 3akoH €€ u3MeHeHus. KuHernueckas 3HEprus MOCTYNATENBHOIO M BPaLaTEIbHOTO
JIBUKEHUA TBEPIIOTO TETA.

8. KoHncepBaTuBHbIe U AuccunaTuBHble cuilbl. [loTeHImanbHas sHeprus. 3aKoH COXpaHEeHHUs
JHEPruu B MexaHuKe. BHyTpenHss sneprusi. O0medn3ndeckuii 3aK0H COXpaHEeHUS YHEPTUH.

9. IlpyHUMIT ~ OTHOCUTENBHOCTHM M MNPUHLUMI  IIOCTOSIHCTBA  CKOPOCTH  CBeTa.
OTHOCUTEIBHOCTh JUIMH U TNPOMEXKYTKOB BpemeHH. IIpeoOpazoBanus Jlopenuna u Iammiies.
CrioxxeHue CKOpOoCTen.

10. OCHOBHOH 3aKOH pENSITUBUCTCKONM JUHAMMKHU. PeNSTUBUCTCKMI HMIIYyJIbC U
pENATUBUCTCKAs Macca. PENsSTUBUCTCKOE BBIpa)KEHUE [UIsl KWHETUYECKOHN SHEpruu. BzauMocBs3pb
Macchl ¥ 3Hepruu. [losHas s3Heprust U SHEPrus MOKO4.

11. Onucanue JBUXKEHUS KUAKOCTU. JImHum Toka. CTanMOHapHOE TEYECHHE.
VYpaBHeHue HepazpelBHOCTU. MaeanbHas xuakocTh. YpaBHeHue bepHymnu, CtaTucTuueckoe U
JUHAMHUYECKOE JaBJICHUE.

12. BsskocTe (BHyTpeHHee TpeHue). 3akoH BHyTpeHHero TpeHus HproToHa.
JluHaMuyeckass ¥ KHHETHYecKasl BA3KOCTh. JlaMuHapHOe M TypOyJIEHTHOE TE€UYEHHUE KHJIKOCTH.
Uucino Peiinonbaa.

13. TeroBoe aBmwkeHne. CTaTUCTUYECKUH W TEPMOJAMHAMUYECKHMI  METOJBI.
Makpockonuueckue napaMeTrpel. PaBHOBECHOE M HEpPAaBHOBECHOE COCTOSHHE. YpaBHEHHE
COCTOSIHUS U/I€aJIbHOTO rasa.

14. JlaBneHue uaeanbHOro ra3a ¢ TOYKU 3pEHHsI MOJIEKYIISIPHO-KUHETUYECKON TEOPHUN.
MonexynsipHO-KMHETHUECKUI CMBICI TeMIIepaTyphl.
15. Uucno creneHeld cBOOOABI MOJIEKYJBbl. 3aKOH PAaBHOMEPHOIO paclpeaeseHus

SHEPIUU MO CTeneHsM cBoOOAbl. CpelnHss KUHETHUYECKash SHEepPrus MOJIEKYJbl. BHyTpeHHss
SHEPrus UeaIbHOro ras3a.

16. Ckopoctu TemnoBoro ABukeHUs: Mosiekynl. Pacnpenenenne Makcsemia. CpenHss
apudmernueckas, CpeHss KBaJpaTuyHas U HauboJiee BeposiTHAsi CKOPOCTH.

17. KonuenTpanuss Mosiekyn B INOTEHIMAJIBHOM CHJIOBOM Tmone. Pacnpenenenue
bonsiimana. bapomerpudeckas hopmyia.

18. Ob6parumsbie u HeoOpaTuMbIe mporecchl. [lepBoe Hauano TepmoanHamMuku. Pabora
rasa npu u3MeHeHuH ero oobpéma. KonmdectBo TeruoTel. TemnoéMkocTh. Y ienbHast 1 MOJIsIpHAs
TEIJIOEMKOCTH.

19. M3omporeccer B umeansHoM rase. Pabora raza B m3omporieccax. M3oxopHas u
n300apHas TEIIOEMKOCTH UCabHOTO raza. Y paBHeHue Maiiepa.

20. AnuabatHbiii mporiecc. YpaBHenue Ilyaccona. PabGorta wumeanpHOTO Traza B
aanabaTHOM Ipoliecce.

21. DHTponus. DHTPONHUS U TEPMOJAMHAMUYECKAs BEPOSTHOCTh COCTOsIHUS. BTopoe
HayaJlo TepMOJMHAMUKHU. TpeTbe Hauano TepMOJIMHAMUKHU.

22. [uxnmraeckue mporiecchl. Pabora nmkma. KosddunueHt mone3Horo aeicTBus.

[Muxkn Kapnao. Kosddunuent monesnoro neiictBus mukina Kapao. TemnoBble nBHUTaTeNd u
XOJIOIUJIbHBIE MAILIUHBI.
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23. Huddysusa. Bzaumuas muddysus u camomuddys3us. JAuddy3noHHBIH TOTOK.
3akoH Puka.

24, TermonpoBogHOCTh. TermnoBoi Tonok. 3akoH dypee. TemnepaTypornpoBOIHOCTb.

25. DNeKTpUUYECKHEe 3apsiibl.  ODJeMEHTapHbld  3apsan. JlUCKpeTHOCTh  3apsija.
HHBapraHTHOCTh 3apsiia. 3aKOH COXpaHEeHHs 3apsjaa. Diekrpudeckoe mose. HampskEHHOCTB
AIIEKTPUYECKOTO IOJI.

26. 3akon Kynona. Hanpsok€HHOCTH AJIEKTPUYECKOrO TOJS TOYEYHOrO 3apsja.
[IpuHIUI cyneprno3uuu.

217. [Totok BekTOpa HaNpsHKEHHOCTH AyekTpudeckoro mois. Teopema [aycca.
IIpumenenue Teopemsl ['aycca K pacyéTy 37€KTPUYECKOTO MOJIA.

28. Pabora »snextpoctatnueckoro mnousd. Llupkynauuss BekTopa HampsKEHHOCTH.
[Torenunan. IloreHuunan nosisi TOYEUHOro 3apsia M cucTeMbl 3apsaoB. CBs3p MOTEHIMANA C
HANPSHKEHHOCTHIO.

29. DNEeKTpUYeCKUil  Aunoiab. JIUMmojgbHbIH MOMEHT. JlMmoias BO  BHEIIHEM
AIEKTPOCTATUYECKOM Iosie. MOMEHT cuJjl, ACHCTBYIONUIMX HAa TUNONb. DHEPrusl JUMIOJIS BO
BHEIIHEM I10JIE.

30. Huonexktpuku.  [lomspusle u  Hemonsipuble  MoJekynbl.  [lomspusarms
JURJIEKTPUKOB. DJIEKTPOHHAs, OPUEHTALIMOHHAS U MOHHAas nossipuzauuu. [1oysspu3oBaHHOCTS.
[TonsspuzoBaHHBIC 3aPSIbI.

31. Teopema [Maycca st 37€KTPUUECKOTrO MO B JUDJIEKTPUKE. DJIEKTPUUYECKOE
cMenieHue. J(usnekrpuyeckas BOCIPUUMUYUBOCTD U JUAJIEKTpUUECKasi IPOHULIAEMOCTb.
32. [TpoBoaHMKHN B 3jieKTpocTaTudeckoM Imosie. Ilose BHYTpH NpPOBOJHUKA U Y €ro

noBepxHOCTU. Pacmpenenenue 3apsaoB B MPOBOAHHUKE. IDJIEKTPOEMKOCTh. KoOHIEHCATOPHI.
EMKOCTB MIIOCKOTO KOHIEHCATOPA.

33. OHeprust B3aUMOACUCTBHS 3JEKTPUUECKUX 3apsiioB. DHEPrus 3apsyKeHHOIo
IPOBOAHMKA. DHEeprusi KoHaeHcaropa. OObEMHas IJIOTHOCTb 3HEPTUU AJIEKTPOCTATHUYECKOTO
OJIS.

34. OnekTpuueckuii Tok. Cuila ¥ IUIOTHOCTh TOKA. OJEKTPOABWXKYIAs CUJA U
HanpsbkeHue; 3akoH Oma B MHTerpajibHOM M JuddepennmanbHoil popmax. ComporusieHue
IIPOBOJHMKOB. Y JIEIbHOE COIPOTHBIICHHUE.

35. Pabora u w™mommHocTh ToOKa. 3akoH Jxoyms-JleHma B UHTerpanbHOW U
muddepeHManbHON hopmax.

36. OnexTponpoBogHOCT, MeTaoB. Hocurtenn Toka B Mmetannax. [lpuunna
AIIEKTPUYECKOTO COTIPOTUBIICHUSI. TemnepaTtypHas 3aBUCHUMOCTh COTIPOTUBIICHUSI.
CBepXnpoBOIUMOCTb.

37. MaruautHoe none. WUnaykumst marautHoro mnosia. Cuna Jlopenua. JIBukeHue
3apsHKEHHOW YaCTHULIBI B MATHUTHOM I1OJIE.

38. Cuna Ammepa. Pabota, coBepiraemasi mpu nepeMenieHn IpOBOTHIKA ¢ TOKOM B
MarHMTHOM IOJI€.

39. KoHTyp ¢ TOKOM B MAarHMTHOM Iosie. MOMEHT CuJI, JEHCTBYIOIIMX Ha KOHTYP.
MarauTHbIil MOMEHT. DHEPIrUsl KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

40. 3akoH brno-Caapa-Jlamuaca u ero npuMeHeHHe K pacdyéTy MarHUTHOTO T1OJIS.

41. Teopema I'aycca u Teopema O UMPKYISIIMM (3aKOH IOJHOTO TOKAa) JUIS
MarHuTHoro noJjs. [I[pumeHeHue 3aK0Ha MOJHOTO TOKA K pacuéTy MarHUTHOTO TOJIS.

42. MarautHoe mosie JUIMHHOTrO cojeHoupa. [loTokocuennenune. MHAYKTUBHOCTSD,
WHAYKTUBHOCTH AJTMHHOTO COJIEHOMIA.

43. NHaykuuss TOKOB B JBMXKYIIMXCS IPOBOJHMKAX. OJIEKTPOJIBMKYIIAS CuUia
MHAYKIMU. Bpaiienne paMky B MarHUTHOM ToJie. [ eHepaTophl IepeMeHHOT0 TOKa.

44, SIBieHME DJIEKTPOMATHUTHOW MHIYKIUHU. 3aKOH 3JIEKTPOMATHUTHOW WHJIYKIUH.
[IpaBuno Jlenua. BuxpeBoe anekrpudeckoe moie.

45. SIBieHMEe caMOMHIYKIMH. DJIEKTPOJIBHKYIIAs CUJIa CAMOMHAYKIMHU. MarHuTtHas

sHeprus Toka. O0bEMHASI IIIOTHOCTh SHEPTUU MarHUTHOTO TIOJISL.
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46. MaruutHele MOMEHTHI aTomoB. Jlua- u mnapamarHeTu3Mm. HamMarHW4eHHOCTD.
3aKOH IIOJIHOTO TOKa JJIA MarHuTHOI'O ITIOJII B BCIICCTBC. HaHpﬂ)KéHHOCTL MAarduTHOI'O ITIOJIA.
MarnuTtHas BOCHPUUMYHUBOCTh U MarHWTHAs MPOHUIAEMOCTb.

47. DeppOMarHeTHKH. Kpusas HaMarHU4YUBaHUA. MarsuTHbIi
rucrepesuc,OctatoyHoe HamarHuuuBanue. KospuutuBHas cuiia. MarHuTHas HTpPOHUIIAEMOCTh
deppomarneTuka.

48. Tox cmemenusa. Cucrtema ypaBHeHHMH MakcBemia B HMHTErpajbHON (dopme.
®usnyecKkuil cMbICI ypaBHeHU Makcseiia. MareprualibHble YpaBHEHUS.

49, ["apMonnueckne KojieOaHus. AMIUIUTYIA, IUKIWYecKas dvactota u  (asza
kosiebannii. CKOpoCTh, YCKOPEHHE U SHEPTHs TApMOHNYECKHUX KOJeOaHUi MaTepHaTbHON TOUKH.

50. CoOcTBeHHBIE KOJNIEOAHMSI TMPYKHUHHOTO, (PU3NYECKOrO W MaTEeMaTUYeCKOIro
MasiTHUKA.

51. CoOcTBeHHBIE KOJEOAHMS B JJICKTPUYECKOM KOHType ©0€3 aKTHBHOIO
comnportuBienusi. Popmyna ToMcoHa, DieKTpuyecKas 1 MarHUTHAs YHEPTUsL KOHTYpa.

52. CrnoxxeHue TapMOHHUYECKUMX KolebaHuwii oaHoro HampabieHus. Ciydaii

OJIMHAKOBBIX YacTOT. AMIUINTYyJA pe3ynbTHupytomero kosnebanus. Ciydail OJM3KMX YacTOT.
YacTtoTa OueHUH.

53. CnoxeHrne  B3aUMHO  NEPIEHAMKYISAPHBIX ~ TApMOHHUYECKHX  KOJIeOaHWI
OJIMHAKOBOM YacTOTHI. DJUIUIITUYECKH, LIUPKYJISIPHO U JIMHEHHO MOJIIpU30BaHHbIE KOJICOaHUS.
o4, 3aryxawoomue KojneOaHuss NpU HaJIMYMK TpPEeHUsA. AMIUIMTYyZa U 4acToTa

konebanuii. Koadduuuent 3aryxanus u BpeMs penakcauuu. Jlorapubmudeckuii nekpeMeHT
3aryxanus. JloOpoTHOCTB KONIeOaTEIbHONW CHCTEMBI.

55. 3aryxawomue  KoiebaHusT B JJEKTPUYECKOM  KOHTYpe C  aKTHBHBIM
comporuBienueM. Koadduumenr 3aryxamms u  dactota KojneOanwit. J[oOpoTHOCTH
K0J1e0aTEeIbHOTO KOHTYpA.

56. BreiHyxneHHble KojeOaHUsT TOJa JEHCTBUEM TapMOHUYECKOW CHIIbl. Bpems
YCTAHOBJICHUsI KoJeOaHUil. AMIUIMTYa BBIHYXKJIEHHBIX KojeOaHuil. Pe3onanc. Pe3onaHcHas
4acToTa.

57. BeiHyXJeHHbIE KOne0aHMs B DJICKTPUYECKUX LEMAX, I[EePEeMEHHBIH TOK.
NuaykTrBHOE M EMKOCTHOE CONPOTHUBIIEHNE. PeakTHBHOE U MOJIHOE COMPOTHUBIIEHHE. MOITHOCTh
IIEPEMEHHOT0 TOKA.

58. BosnnoBeie mpouneccel. [IpomonbHble W monepedHble  BOJIHBL.  BoaHOBas
MOBEPXHOCTh U (PPOHT BOJHBI. J[JIMHA BOJHBI. YpaBHEHHE IIOCKOH IapMOHHUYECKOMH BOJIHBI.
Bonnosoe Bucio. ®azoBas ckopocTh BoJIHBL. CKOPOCTH 3ByKa B rasax.

59. ONEeKTpOMarHuTHBIE BOJHBI M HMX  OCHOBHBIE  cBoHcTBA.  CKOpPOCTB
AIIEKTPOMAarHUTHBIX BOJH. OHEPruss M MOTOK JHEPrud  d3JIEKTPOMArHUTHON  BOJIHBI.
WMHTEHCUBHOCTD BOJIHBI.

60. [Mpunuun cynepno3unuu BoiaH. BomHoBoit maker. I'pynmoBasi ckopocTh U €€
CBs3b C (Pa30Boil ckopocThio. Jlucnepcus BOJIH.

61. WnTepdepenius BoiH. Korepentnocts. OOpa3zoBaHue CTOSYUX BOJIH. Y paBHEHHE
CTOSIYEH BOJIHBL. ¥Y3JIbI U IIYYHOCTH CTOSYEN BOJIHBI.

62. Untepdepeniuss  cBera. YciaoBUs UHTEP(PEPEHIIMOHHBIX MAaKCUMYMOB H
MUHUMYMOB. VIHTep]epeHIIMOHHAs KapTHHA OT JIByX KOT€PEHTHBIX HCTOYHUKOB.

63. WnTepdepenius cBeta B TOHKUX MIEHKaX. [1o10ckl paBHOro HaKjiIOHA U paBHOU
tonuuHbl. Konbua HetoTona.

64. Hudpakmus cBera. [lpunnun [roiirenca-®Openens. Meton 30 Dpenens.
Hudpakuus Openenst Ha KPyTrioM OTBEPCTUH.

65. Hudpakmuss Dpaynrodepa Ha OIHOW menn W AUPPAKIMOHHON pEIIETKE.
Paspemaronias cnocoOHOCT IU(PAKIIMOHHOMN PEIIETKY.

66. Hudpakiuss peHTTeHOBCKHX Jydyed Ha KpucTaumdeckor pemérke. Dopmyna
Bynbda-bperra.

67. [Tonsipusanust cBera. EcTecTBeHHBI W mMoJspu30oBaHHbIA cBeT. [lonspusanus
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CBETa NP OTPAKEHUU U MpeJoMIIeHUU. 3aKOoH bproctepa.

68. JBoitHoe uydenpenomsieHne. OOBIKHOBEHHBIW W HEOOBIKHOBEHHBIM  JTyYH.
[TonsipuzaTopsl. 3akoH Maittoca.

69. Bpamenne r1ockoctu momspuzanuu. ONTHYECKH aKTUBHBIE — BEIECTBA.
Caxapumerpus.

70. Hucnepcust ceera. Jucnepcus BemectBa. O0JIacTH HOPMAIbHOM M aHOMAaJIbHOM
nucnepcun. [lornomenue ceera. 3akoHn byrepa.

71. TenmoBoe w3nyuenue. McmyckatenpHas ¥ TMOTJIOUIATENbHAs CHOCOOHOCTB.

Yepuos Teno. 3akoH Kupxroda. Pacnipenenenne s3Hepruu B CEKTpe U3IyUYEHUS] YEPHOTO Teja.
3akonbl Ctedana-bonsiivana n Buna.

72. KBaHTOBas npuposaa u3ydeHus U NOIJIONIEHHs cBeTa aroMaMu. IIpaBuio yactot
Bopa. ®otonbl. DHeprust U uMIynse (HoToHOB. KoprmycKymsipHO-BOIHOBOW Jyalnu3M CBOMCTB
3JIEKTPOMArHUTHOTO U3JIy4EHHS.

73. ®otorpdexr. BremHmit HOTOAIPPEKT M ero BoIbTAMIIEpPHAs XapaKTEPUCTHUKA.
MakcumanbHas KUHeTHYecKas 3Heprust GpoToanekTpoHoB. PaboTa BeIXxoJa M KpacHasl IpaHMLa
dororddekra. YpaBHeHHE DUHIITEHHA.

74. O¢pdexr Komnrona. 3akoHbl COXpaHEHHs] SHEPTUU U UMITYJIbCA NPH PacCesHUU
¢oroHa Ha CBOOOAHOM OAJIEKTpOHE. VI3MeHEeHHe MAJIUHBl BOJHBI PACCESIHHOIO H3JIyYEHUS.
KomnToHOBCKast AsTMHA BOJIHBI 3JIEKTPOHA.

75. JaBnenue cBera. OObSICHEHHE [ABJICHHE CBETa C TOYKU 3PEHHUS BOJIHOBOM U
KBaHTOBOM TEOpUHU.

76. BonnoBeie cBoiicTBa yactuil BemecTa. Judpakius 31eKTpOHOB Ha KpUCTAILIAX.
CootHomenue HeonpeaeneHHocTel I'eiizenoepra. OObsiICHEHUE YCTOHUMBOCTH aToMa.

77. BonHoBas ¢yHkus m e€ craTUcTHUecKHWid cmbici. YpaBHenue lllpemunrepa.
CranuoHapHbele cocTosiHUA. YpaBHeHue Ilpenunrepa [uis CTallMOHAPHBIX  COCTOSTHHMA.
Omneparopbl PU3NYECKUX BETUUHH.

78. YacTtuia B 0THOMEPHOI NPSIMOYTOJIbHOM O€CKOHEUHO ITyOO0KOM MOTEeHIIMATbHOM
ame. KBantoBanue sHepruu. [Ipunnun coorserctBus bopa.

79. JIuHENHbI TrapMOHUYECKUM OCLMIUIATOP. ODHEPreTHUUECKUE YPOBHU. OHEPIHs
HyJIeBBIX KoseOanwuii. [IpaBuia otbopa.

80. [TpoHMKHOBEHHME YaCTHIIbI Yepe3 MOTEHIHAIbHBIN Oapbep (TyHHENbHBINH 3 (deKT).
OO®bsicHeHHEe TyHHEIbHOTO 3 dekTa.

81. AToM BoJiOpofia. DHepreTuueckue ypoBHH. I 1aBHoe. OpOuUTaibHOE U MarHUTHOE
KBaHTOBbIE yuciia. MOMEHT UMIysbca 31eKTpoHa. [IpocTpaHCTBEHHOE KBAHTOBAaHUE.

82. Criextp u3neueHus atoma Bojpopona. Cepuanbabie Gpopmyiisl. [IpaBuna ot6opa u

cnuH (oroHa. EcrecTBeHHas MIMpPHUHA CHEKTPaIbHBIX JUHUM. TOHKas CTPyKTypa CHEKTPaJIbHBIX
JIMHUM U CIIUH 3JIEKTPOHA.

83. [TpyHIMIT HEpa3TUYMMOCTH TOXKIECTBEHHbIX 4YacTULl. DEepMHUOHBI U OO30HBI.
[Mpunmun Iaynu. MHOro3JeKTpOHHbIE aTOMBL. DJEKTPOHHbIE OOOJIOYKH M TOJ OOOJIOYKH.
3anonHeHne 000JI0UEK U AIEKTPOHHAS KOHPUTypalus aToMa.

84. TopMO3HOE M XapaKTEpUCTHUYECKOE PEHTTEHOBCKOE u3inydeHue. KoporTko
BOJIHOBasE TpaHHIIa TOPMO3HOTO PEHTTEHOBCKOTO U3Iy4YeHHs. PEHTreHOBCKHE CHEKTPHI.
®dopmyna Mo3znu.

85. Monekynbl. @uznyeckas npupoaa XUMHUYECKOW CBs3M. MOHHas m KOBasleHTHas
CBsi3b. OHeprermueckue ypoBHU. KoneOaTenbHass M BpamjateiabHas CTPYKTYpa YpPOBHEH.
MounekyIspHBII CHEKTP.

86. OHepreTuyeckue 30Hbl B KpUCTaIaX. 3anojJHEHUE 30H. BaeHTHas 30Ha U 30HA
MPOBOAMMOCTH. MeTalljibl, OUAJIEKTPUKA M MOMynpoBogHUKH. CoOCTBEHHas M MpUMecHas
IIPOBOAMMOCTH TIOJIYITPOBOJHUKOB. DJIEKTPOHHBIN U IBIPOYHBII MTOITYIPOBOJAHHUK.

87. Konebanust kpuctammudeckoil pemérku. [lonstue o ¢doronax. TemmoémkocTs
KPHUCTAJJIOB MPH HU3KUX TeMnepaTypax. 3akoH [lebas. TermmoéMKOCTh KpUCTAIUIOB MPU BBICOKHX
temnepaTrypax. 3akoH J[rononra u IItu.
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AHaJIMTHYECKOEe 3a/laHue (3a0auu, cumyayuoHHbvle 3a0aHUsA, Kelicbl, nPodIeMHble
cumyayuu u m.o.):
1. CmutoniHoi map maccod 1 Kr u paguycoM 5 cM  BpalaeTcsi BOKPYT OCH, MPOXOASIICH

Yepe3 ero IEHTP. 3aKOH BpAIICHHS MIApa BHIPAXKAeTCs ypaBHEHHeM: ¢ =4+ 2t—t”. B Touke,

HauOoJsee yJaleHHON OT OCH BpallleHus, Ha I1ap JEHCTBYET CHUJIA, KacaTeabHas K MOBEPXHOCTH.
OnpenenuTts 3Ty CUITY U TOPMO3SIIUNA MOMEHT.

2. MowmeHT cuiibl, nedcTByromuMiA Ha Teno, paBeH 9,8Hm. Uepes 10c mocne Hauvama BparieHus
TeJIO JOCTHTIIO YTIIOBOH cKopocTH 4 ¢ L. HaiiTH MOMEHT HHEpIUH Tela.

3. Teno maccoii 2 Kr, ABUTasACh CO CKOPOCThIO 10M/C, CTamKuBaeTCs C HEMOABIMKHBIM TEJIOM
maccoi 3kr. Cuuras ygap LEHTPAJIbHBIM M HEYNPYTUM, HAWTH KOJUYECTBO TEIUIOTHI,
BBIJICTIMBILICHCS TIPU yaape.

4. Teno nBUranoch co CKOpOCThio 3 M/c. 3aTeM B TeueHue 1¢ Ha HEero JelcTBOBaIa cujla paBHas
4H. 3a »T0 BpeMms KuHeTHuecKas sHeprus ysenuuwiack Ha 100/[x. Haiitu ckopocth Tena B
KOHIIE IEUCTBUS CUJIBI M €70 Maccy.

5. Monekyna, ojuieTeBmas K cTeHke moj yriom 60°, ynpyro ymapsercst o Hee co CKOPOCTBIO
400m/c. OnpenenuTh UMITYIbC CHIIBI, OIyYeHHbIH cTeHKoi. Macca Moekyasl 3-107>T.

6. Imwmuaap maccold SKr KatuTcs 0€3 CKONBXKEHUS C TIOCTOSIHHOM CKOpOCcThio 14 wm/c.
OnpenenuTh KHHETUYECKYIO SHEPTUIO LIUITUHPA.

7. CronomHo# mumHAp Maccoi 10 Kr katutcs 6€3 CKOJBXKEHUS C MOCTOSHHOM ckopocThio 10
M/c. OnpenennuTb KHHETUYECKYIO SHEPTHUIO MIJIMHAPA U BPeMsl 0 €r0 OCTAHOBKH, €CIIM Ha HEro
nercTByeT Topmossimas cuiia SOH.

8. CruomHON map cKaTbIBae€TCsA MO HAKIOHHOW IUIOCKOCTH, JIMHA KoTopoil 10M u yron
naxsoHa 30°. OnpenenuTs CKOpocTh Mmapa B KOHIIE HAKJIOHHOM MIOCKOCTH.

9. ABTOMOOUIIH JBUKETCS MO 3aKPYIJICHHUIO II0CCE, UMEIOLIEMY paauyc KpuBu3HbI S0M. 3aKoH

3 o
JBIDKCHUST aBTOMOOWJISL BbIpakaercss ypaBHeHueM: S =10+107-0,5¢". Haiitn ckopocts

aBTOMOOWJIS, €r0 TAHT€HIIMAIbHOE, HOPMAJILHOE U TIOJTHOE YCKOPEHHUE B KOHIIE MSATOW CEKYH/bI.
10. Cuapsan maccoif 2kr, netsiuii co ckopocthio 300M/c, onasaeT B MUILIEHb C TECKOM MacCon
100xr u 3actpeBaer B Hed. C Kakol CKOPOCThIO MU B KAaKOM HAalpaBiI€HUM OYAET JBUraThbCs
MHUILIEHb M1OCJIE IO aHus CHapsiia (MUIIEHb HETIOABUKHA).

11. Haiitu yBenuueHue BHYTpPEHHEW 5Hepruu u paboty pacumpenus 30r Bomopoaa mpu
HOCTOSTHHOM JIaBJIEHUH, €CITH €ro 00beM yBenu4uics B ATk pa3 HauanbHas remneparypa 270 K.
12. T'a3 3aammaer oobem 12 1 mpu naBinennn 0,2 MITA. Onpenenuts paboTy, COBEPIICHHYIO
ra3oM, eciau oH n3o6apHo HarpeBaetcs ot 300 no 348 K.

13. OnpenenuTh MOJISIPHYEO MAacCy ra3a, eciii Npu u3oxopHoM HarpeBanuu 20r raza Ha 10 K
tpebyetcst 6301k TernoTsl, a npu nzodapuom — 1050/ x.

14. OnpenenuTh KOJWYECTBO TEIUIOTHI, cooOmeHHoe 20T a3oTa, €ciau OH ObUI Harper ot 27 1o
177° C. Kakylo paboTy Ipu 3TOM COBEPIIUT Ta3 U KaK U3MEHHTCS €T0 BHYTPEHHSS YHEPTHs?

15. Bo ckonpko pa3 yBenuuuTcs 00beM 1 Mo BOJOpOJAa MPU U30TEPMHUECKOM PacCIIUpEeHUH
nipu Temnepatype 27°C, eciu mpu 3ToM OblIa 3aTpadeHa TeIoTa, papHas 4 kJ[x?

16. Onpenenuts KIIJ[ TeroBoi MamwHbl, padoTaromiei mo mukiry KapHo, eciu Temmeparypa
narpesatens 100°C. a xomommneruka 0°C. Ha CKONBKO HYKHO IIOBBICUTH TEMIIEPATYpPy
HarpeBatelnss, 4ToObl moBeicHTh KIIJ[ MammHBl B TpW pa3a mpu HEW3MEHHON TeMIiepaType
XOJIOIWIBLHUKA?

17. Onpenenuts paboTy UeaNbHON TEIJIOBOM MalIMHBI 32 | IMKII, €CIM OHAa B TEUEHHUE LMKIIA
MoJIy4aeT OT HarpeBarensi konudectBo TernoThl 2095 JIxk. Temneparypa narpeBarens 500 K,
xonogmibHuKa —300 K.

18. Temmnieparypa HarpeBaTes TEIJIOBOM MalInHbL, padoTaroiei no nukiy Kapno, pasna 480 K,
temriepatypa xonomuiabHuka 390 K. KakoBa nomxHa OBITH TeMIlepaTypa HarpeBaTess IMpU
HEM3MEHHOI Temneparype xonoauiabHuka, yro0sl K11/ mammue! yBenuuuics B 2 pa3a?
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19.3a cuer omHoro kJ[k TEmJIOTHI, MOTy4yaeMOW OT HarpeBaTessi, TEIUIOBas MalluHa,
pabotaromias o nukiy Kapuo, coeprmaer padory 0,5 k/[x. Temneparypa narpesarens 500 K.
Onpenenuts TeMIEPaTypy XOJIOAUIBHUKA.

20. TTpu mpsmom mmkine KapHo TeruioBas mammHa coBeprraer padory 200/[x. Temmeparypa
HarpeBarenst 375K, xomoamnshHuka 300K. OnpenenuTh KOMMYECTBO TEIUIOTHI, MOJIYy4aeMOU
MAILIMHOW OT HAarpeBarTels.

21. Ha pacctossHME 8CM ApYyT OT JIpyra B BO3yxe HaxoasaTcs ABa 3apsaa nmo 1 uKi. Onpenenuts
HaIPSKEHHOCTH M MOTEHIIUAJ TI0JI B TOUYKE, HAXOJSIIEH Ha paCCTOSTHUU 5 CM OT 3apsiJI0B.

22. ]IBa OIMHAKOBBIX 3apsia HaxoIATCs B Bo3Ayxe Ha paccrosHuu 0,IM apyr ot apyra.
HamnpspkeHHOCTB OIS B TOUKE, yaaneHHoH Ha pacctossHuu 0,06M ot ogHoro u 0,98m ot apyroro
3apsna, paBHa 10kB/M. Onpeaenuth MOTEHIHAN TOJIs B TOM TOYKE U 3HAYCHHS 3apsiI0B.

23. B none 0ecKOHEYHO PABHOMEPHO 3apsHKCHHOHN IUIOCKOCTH C MOBEPXHOCTHOW IJIOTHOCTBHIO
3apsiga 10 MKK /M2 MepeMeniaeTcs 3apsig U3 TOYKH, Haxojsencs Ha pacctossHuu 0,Im ot
IUIOCKOCTH B TOYKYy Ha paccrosHuu(0,5m ot Hee. Omnpenenuts 3apsj, €Ciad HOpU 3TOM
coepiaercs pabora 1 mJIx.

24. Kakyto paboTy HY>KHO COBEPIINTH, 4TOOBI 3apsaanl 1 u 2 K, Haxoasmmecs: Ha PacCTOSTHUN
0,5Mm, comusmmce 10 0,1m?

25. 3apsn — 1 vHKn mputanyncs k OeCKOHEYHOW IJIOCKOCTH, PaBHOMEPHOW 3apsHKEHHOH C
TIOBEPXHOCTHOH ToTHOCThI0 0,2 MKK/M2 Ha KakoM pacCTOSHMH OT TUIOCKOCTH HAXOIHUTCS
3apsizi, eciu padoTa CHII IO ero nepeMenieHno pasHa 1 MxJx?

26. 3apsin — 1 HKn mepemectuics B nose 3apsaa +1,50Kn u3 touku ¢ morennuaiom 100B B
Touky ¢ moteHiuaiom 600 B. Onpenenuts pabOTy CHUI MOJS M PACCTOSHUE MEXAY ITUMHU
TOYKaMH.

27. Konpencarop ¢ mapauHOBBIM JUAJIEKTPUKOM 3apsDKEH J0 PasHOCTH moTeHnuanoB 150 B.
Hanpsokennocts mosiss B HeM 6-10° B/M, mromans miactuabl 6 cM. OnpenennTs €MKOCTh
KOHJIEHCATOpa U MTOBEPXHOCTHYIO IJIOTHOCTH 3apsija Ha 0OKJIaKax.

28. BeluncnuTh €MKOCTh OaTapeu, COCTOSIIeH W3 TpeX KOHJEHCATOPOB EMKOCThI0 1 MKD
KaKJIbIH, PY BCEX BO3MOXHBIX CIy4Yasx UX COSIUHEHUSI.

29. [Tnomaaps MIACTHH MIOCKOTO CIIONSHOTO KOHAeHcaTopa 1,1cM?, 3a30p MeXTy HUMH 3 MM.
IIpu 3apsake KoHIeHcaropa BelaenwiIach dHeprus 1Mx/Dk. /1o Kakoi pa3HOCTH NOTEHIMAJIOB
OBLIT 3apsHKEH KOHIeHCATOP?

30. DHeprust TUIOCKOTO BO3AYIIHOTO KoHAeHcaropa 0,4 wJDK, pa3HOCTh, TOTCHIMAIOB Ha
obkmankax 600 B, mromans mmactuH lem?. OmpenenuTh paccTOSHHE MEXAy OOKIaaKaMu,
HaIPSKEHHOCTh M 00BEMHYIO TUIOTHOCTh DHEPTUH TIOJISI KOHIEHCATOPOB.

31. OnHOopoaHOE MarHuTHOE ToJie HampspKkeHHOCThI0O 900A/M neicTByeT Ha TOMEIICHHBIH B
HEro MPOBOJAHUK JuTHHOU 25¢M 1 cuior 1 MH. Onpenenuts crity Toka B MPOBOJHUKE, €CITH YTOJl
MEX Ty HaNpaBIeHHUSAMHU TOKA ¥ MHIYKIIHH MAarHUTHOTO MOJIs paBeH 45°,

32. TleprieHANKYIAPHO JTUHUSAM WHAYKIIHA OJHOPOJHOTO MAarHUTHOTO Tojis wHAyknuend 0,3 Tn
JBUXKETCS] MMPOBOJHUK IIMHOM 15 ¢M co ckopocTeio 10 M/c, meprneHANKYISIPHO MPOBOJHUKY.
Onpenenuts 3/C, THAYIMPYEMYIO B IPOBOTHHUKE.

33. B mi1ockocTH, MEepHeHIUKYISIPHON OJHOPOJHOMY MAarHUTHOMY TIONIO HAMpPsKEHHOCTHIO
2-10° A/m, Bpamiaercst cTep:keHb JHHON 0,4M OTHOCHTEIBHO OCH, TPOXOAIICH Yepe3 ero
cepenuny. B crepxxne unayumpyercs 2DJIC, paBhas 0,2B. OnpenenuTe yrioByr0 CKOpPOCTh
CTEPIKHSL.

34. Cuna Toka B colieHOuie paBHOMEpHO Bo3pactaeT oT 0mo 10 A 3a oiHY MHUHYTY, IIPH 3TOM
conenounp HakarmBaet sHepruto 20/x. Kakas 3/1C unnynupyercst B conenouie?

35. OnHocnoMHBIN coneHou 0e3 cepaednrka AmuHoM 20cM 1 AuaMeTpoM 4cM UMEET TIIOTHYIO
HaMOTKY MeJIHBIM npoBojioM auamerpoM 0,1mm. 3a 0,1c cuna Toka B HEeM paBHOMEPHO yObIBaeT
¢ 5 10 0 A. Onpenenuts DJIC MHAYKIIUU B COJICHOU/IE.

36. KBaaparHas pamka co ctopoHoil 4 cM comepxut 100 BUTKOB M TOMEIICHA OJHOPOIHOE
MarHuTHOE IoJie HampskeHHOcThIo 100 A/m. Hampasnemue moss coctasinser yroa 30° c
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HOpManbio pamke. Kakas pabora cosepimaercst mpu moBopote pamku Ha 30° B omHy 1 apyryro
CTOPOHBI, €CITU 110 Hell TeueT Tok 1 A?

37.1lon neiicTBMEM OIHOPOAHOIO MArHUTHOIO TMOJS MEPIEHIUKYIAPHO JIMHUAM HHIYKIUU
HAauYMHAET MEepEMEINAThCs NPSAMOJMHEWHBIM NPOBOJAHUK C cwilodl Toka 10 A u maccol 2kr.
Kakoii MarHuTHBIN MOTOK MepecedeT ITOT MPOBOJIHUK K MOMEHTY BPEMEHH, KOT'/1a CKOPOCTh €ro
Oyznet paBHa 31,6m/c?

38. IIpoBonuuk ¢ TokoMm 1 A mmuHOM 0,3M paBHOMEPHO BpamiaeTcsi BOKPYT OCH, TPOXOISIIeH
yepe3 ero KOHEl, B IUIOCKOCTH, TMEPIEHIUKYISIPHOU JTUHUSM HHAYKIIMM MarHUTHOTO MOJIs
HarnpspKeHHOCThI0 1 KA/M. 3a 1 muH Bpamenus coBepmaercs padota 0,1/x. Onpenenutsb
YTJIOBYIO CKOPOCTh BPAILIEHUSI IPOBOAHHKA.

39. OnHOpOZHOE MATHHTHOE TMOJe, OOBEMHAs IUIOTHOCTh »Heprum Kotoporo 0,4]lx/m3
JIEUCTBYET Ha TMPOBOAHHUK, PACIOJIOKECHHBIA MEPHEHAMKYJISIPHO JUHUSIM HHAYKIHH, C CHIION
0,1mMH na IcMm ero miunbl. OnpenenuTsb CUTy TOKa B TPOBOHUKE.

40. ITo oOMOTKE coyieHOuaa ¢ mapameTpaMu: 4uciio BuTkoB — 1000, mmaa — 0,5M, aumamerp —
4cm teuer Tok 0,5A. 3aBucumocTs B = f(H) Uil cepacyHUKa JaHa Ha puc. 3. Omnpenennts

IOTOKOCILEIUICHHE, SHEPTUI0, 00BEMHYIO INIOTHOCTh SHEPTUH COJIEHOUA.
41. Ha TOHKyIO TUIGHKY CKMTIHAapa (n =1.48) magaeT Genwiii ceeT. Ilox yrimom 3penns 60° ona

Ka)KETCsl OpaHXeBOU (l=0.625MK.M)B oTpakeHHOM cBere. Kakum Oyzner Ka3aTbCsi LBET

IUICHKH B OTPa)KEHHOM CBETE IIPU B/IBOE MEHBIIIEM YTJI€ 3pCHUS?

42.Ha mnenky tommuHoii 0,16MkM mox 4yrmom 30° mamaer Genslii cer. OmnpenenuTs
IIOKa3aTelb MPEIOMIICHUS IJICHKH, €CIIM B MPOXOMSIIEM CBETE IUIEHKA KaXeTcs (hPUOJETOBOIA.
Jmmna puoneroBrix mydeit 0.4mrm. [puasaTs N1 = 1. M3 kakoro BemecTsa cienana mieHka?
43.Ha Hempo3payHyl0 IUIaCTUHKY C MIEJbI0 TaJaeT HOPMAJIbHO IUIOCKash BOJIHA

(le.SSSMKM). Haifty mmpuHy menu, eciu yrojl OTKJIOHEHHS JIydei, COOTBETCTBYIOIIUX
BTOpPOMY Makcumymy, 17°.

44. Ha nudpakuvoHHYIO pemnieTrky, cozaepkauryo 600 mTpuxoB Ha | MM majgaeT HOpMalbHO
MOHOXpOMaTHYeCKUA cBeT ¢ JuMHOW BoaHbl 0,546 Mkm. OmnpenennTs H3MEHEHHE Yyria
OTKJIOHEHHS Jy4edl BTOpOro AU(PPAKIHOHHOTO MaKCUMyMma, €cilu B3sATh pemerky co 100
HITpUXaMHU Ha 1 Mwm.

45. JIyd cBeTa mepexoquT U3 BOJbI B aaMma3, Tak, YTO JIyd, OTPaKEHHBIH OT I'paHHULbl pa3jaena
ATUX Cpel, OKa3bIBACTCsI MAaKCUMaJbHO MOJAPHU30BaH. ONpenennuTs yroa Mexay NajarolliuM U
MPETOMJIEHHBIM JTy4yaMH.

46. CBer, majgas W3 CTEKJa B XXHJIKOCTb, YaCTMYHO OTPAXKAETCSA, YACTUYHO MPETOMIISETCS.
OTpaXkeHHBIH JIyd MOJHOCTBIO MOJIAPM30BaH TpU yrie mpenomieHus 45°46 . Yemy paBHbI
MIOKa3aTeNnb NMPEJIOMIICHUS KUAKOCTH M CKOPOCTh pacrnpocTpaHeHus cBera B Hel? [lokasarens
npesioMyeHus crekna 1,52,

47. Ha xakyio JUIMHY BOJIHBI MPUXOJHUTCS MAKCUMyM SHEPrHMM W3JIY4eHUs, eClId TemIleparypa
abcomoTHO uepHoro Tena paBHa 500K? Bo ckoibko pa3 Bo3pacTaeT cymMmapHas MOLIHOCTb
U3ITy4EHUs, €CIIU TeMIiepatypa yBenuuuaercs 10 1300K?

48. CBeTOBOEC JaBJICHHWE, MCIBITHIBAEMOE 3EPKAIBHON MOBEPXHOCTHIO, TUIOIIAILIO lem?, paBHO
10°Ta. Haiiti 1imHy BOJTHEI MOHOXPOMATHYECKOTO CBETA, €CIH €KECeKyHIHO MOAaoT 5-10"
($hOTOHOB.

49. ®oron c¢ anuHOM BoOJHBI 0,2MKM BBIPBIBA€T C IOBEPXHOCTH HATpusi (OTODIEKTPOH,
KHHETHYECKasi YHEprus Kotoporo 23B. Onpeaenuts paboTy u KpacHyo rpanuiry ¢hoTtodddekra.

50. B pe3ynbraTe KOMITOHOBCKOTO 3(deKTa 31eKTpoH npruodpen suepruto 0,5M»>B.Omnpenenuts
SHEPTHUIO Maaaroniero (OTOHa, €CI JUIMHA BOJHBI paccessHHoro (poroHa paBHa 0,025HM.

51. TIpoTOH ABMKETCS CO CKOPOCTRIO 1-107 M/c. OnpenenuTs AaKMHY BOIHEI e Bpoiiis npoTona.
52. Kunernueckasi SHEprusi 3JIEKTPOHA paBHA €r0 YHEPTUU MOJSA. BRIYHCIUTE ATMHY BOJHBI Jie
Bpoiiss 1iig Takoro 3JaeKTpoHa.
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53. Ha ¢otorpaduu, mosydeHHOW ¢ TMOMOIIBIO KaMephl BuilbcoHa, mmMpHHA cieaa dJIeKTpoHa
-3 o
cocraBisiet 0,810 M. HaliT HeonpeneIeHHOCTh B HAXOXKICHUHU €T0 CKOPOCTH.

54. Slnpo, cocrosmee u3 92 nmpoToHOB U 143 HEHTPOHOB, BRIOpOCHIIO 0. — YyacTuily. Kakoe siapo
oOpa3oBajiock B pe3ynabTaTe 0 — pacmnana? Omnpenenuth AeGEeKT MacChl M JHEPTUIO CBSI3U
o0pa3oBaBIIerocs sJIpa.

55. Iepuon monypacnana usorona s Co paBeH NpuMepHO 5,3 rofa. OnpeneuTh NOCTOSAHHYIO

pacmaa, CpeHIO0 MPOIOIKUTEILHOCTh KM3HHE aTOMOB 9TOTO H30TOIIA.
56. B kakoii »JeMeHT IpeBpamaercs ., U Hocie Tpex o, — pachajioB H JBYX B — npeBpalieHuii?

57. DIeKTPOH HAXOAUTCA B OJHOMEPHOH MOTEHIHATbHOH $Meé C GECKOHEYHO BBICOKHMH
CTEHKaMH, WHpHHA KoTopoit 1,4-107 M. OmpenenuTh SHEPrHIo, H3Iyd4aeMyio HpH Iepexoje

3JIEKTPOHA C TPETHETO SHEPreTUYECKOI0 YPOBHS Ha BTOPOH.

58. Berunciuth AeeKT Macchl, JHEPTUIO CBS3H SJIPa U YIEIbHYIO SJHEPTUIO CBS3H JUIS 3JIEMEHTa
108

n Ag

59. BbluucinuTh TONIMHY CJIOSI TOJIOBUHHOTO TOIJIOLUIEHHS CBHMHLA, Yepe3 KOTOPBIH MPOXOAUT
Y3KUI MOHOXPOMAaTHYECKH MaydyoK Y — u3ilyuyeHul ¢ saueprueit 1,2M»B.

60. PaccunTarh TabuuIly 3aIIUTHOTO BOJSHOIO CJIOS, KOTOPBIA OCNIAbiaseT MHTEHCUBHOCTh Y —
u3nyyeHuil ¢ sueprueit 1,6M»sB, B nsaTh pas.

12. Opranuszanus o0pa3oBaTe/IbHOr0 mpouecca s JUI ¢ OrPpaHMYeHHBIMH
BO3MOSKHOCTSIMH.

Opranmzanus 00pa3oBaTeNbHOrO Mpoliecca I JIMI ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
OCYIIECTBIISIETCS. B COOTBETCTBUU C «METOIUYECKUMH PEKOMEHIAIUSIMU [0 OpraHu3aluu
00pa3oBaTeNbHOTO TIpolecca Uil WHBAIWAOB M JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
30pOBbsl B 00pa30BaTENbHBIX OpraHU3alMsAX BBICHIEr0 OOpa30BaHUS, B TOM 4HCIE
OCHAIIIEHHOCTH 00pa30BaTeIbHOTO Ipolecca» MuHuCTepcTBa 0o0Opa3oBaHusi M Hayku P®D ot
08.04.2014r. Ne AK-44/058H.

B o6pa3zoBaTenbHOM mporiecce HMCHOJB3YIOTCS COIMAIbHO-aKTUBHBIE M pedIeKCHUBHBIE
METO/IbI 00Y4YEHUs1, TEXHOJIOTUH COLMOKYIBTYPHOM peadMInTalluiy C IEeJbI0 OKa3aHUs MOMOILH B
YCTAHOBJICHHH TTOJHOLEHHBIX MEXIMYHOCTHBIX OTHOIICHUH C APYTUMH CTYJCHTaMH, CO3TaHUU
KOM(OPTHOTO NICUXOJIOTHYECKOTO KJIMMaTa B CTYJEHYECKON TpyIIe.

CTyneHTbl ¢ OTpaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI, B OTJIMYHAE OT OCTaJIbHBIX
CTYACHTOB, UMEIOT CBOM ClelM(UUIeCKre OCOOEHHOCTH BOCIPHATHSA, NepepaboTKU MaTepuaa.
[Tonbop u pa3paboTka y4eOHBIX MaTepHaAIOB MPOU3BOAUTCS C YYETOM HHJMBUIYaJbHBIX
0coOeHHOCTEH.

[IpenycmoTpeHa BO3MOXKHOCTh OOYYEHUS 110 MHIUBUAYAITbHOMY IpaduKy, IPH COCTABICHUN
KOTOPOT'0 BO3MOXHBI pa3IMYHbIe BApUAHTHI MIPOBEICHUS 3aHATHIA: B aKaJeMHUYECKOU Ipymme U
WH/IMBUYaJIbHO, HA TOMY C UCITIOJIb30BAaHUEM TUCTAHITMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.
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13. JIuct perncrpanun u3mMeHeHuii

/o

CO,I[ep)KaHI/IC U3MCHCHUA

PexBu3uThHI
JIOKyMEHTa 00
YTBEP)KICHUH

U3MEHEHUS

Hara
BBEJICHUS
U3MEHEHUS
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