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npukazoM MunucrepcTBa o6pazoBanus u Hayku JIHP ot «04» ampens 2016 r. Ne 281, Tlopsaaka
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1.  OBJACTb IPUMEHEHUS U MECTO JUCLUIIJIMHBI B YYEBHOM
MPOLIECCE

VYuebnas nucummuinHa «®@usnka» oTHOCUTCS K 0a30Boil yacTu mpodeccruoHanbHOro 010Ka
no HanpasiieHuio noaroroBku 06.03.01 buonorus. Peamusyercs Ha OmosormueckoMm (axynbrere
JouHY kadenpoit obmeii ¢pu3znku M TuAakTUKd GU3NKK QU3NKO-TeXHUYEeCKoro Qakynprera. s
M3YYEHHUS JAaHHON y4eOHOM AMCUMIIMHBI HEOOXOAUMBI 3HAHUSI, YMEHUS U HaBbIKHU, (popMHpyembie
NPEIIECTBYIONIMMU U COITYTCTBYIOIMMH JAUCIUIUIMHAMHY - OOIIHME 3HAHUS 3JIEMEHTAapHOU (QU3NKU
B 00beMe cpeaHel mKoibpl. MaTemaTuka.

SIBnsieTcst OCHOBOW Ui HM3Y4YCHHS CIEAYIOMIMX AUCUUIUIMH: DPU3HONIOTHS M OHOXHUMUS
pactenuii. OU3HOI0THs YeloBeKa U KUBOTHBIX. MonekyisipHas ouonorus. @uzndyeckrue METo bl B
Oouonornu. Beenenme B Omopusuky. PagmoOuonorus. buodusuka. W30panHbIe TIaBBI
TeopeTnueckoi Onopuzuku. Metoapl OMoPU3NIECKUX UCCIISTOBAHUI

2. CTPYKTYPA JMCHUIIJIMHBbI

XapakTepucTruKa y4eOHOM TUCHIUTITUHBI

Hanpasnenne noarotoBku 06.03.01 «buonorus»
[Tpoduns OO0t
OO6pa3zoBaTenbpHasi mporpaMmma baxanaspuam
KBanudukanus Axademuueckuii baxaniasp
KosmuecTBo comepkarebHbIX MOYJIEH 4

(Tem)

JucuuruimHa 6a30Boi / BApUaTUBHOM YacTu

. bazoBas gacTp nmpoeccuoHaIEHOTO OJI0Ka
00pa3oBaTeNbHOIN MPOrpaMMbl

MK, sk3ameH Bo 2 cemecTpe

DopMBI KOHTPOIIS
P p MK, sk3ameH B 3 cemecTpe

ouHas hopma 3ao4Has Gpopma
Mokasaren 00y4eHus oOyueHus
Hopmar VYcekop | Hopmar Yckop
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4eTHBIX €AMHHUIL (KPETUTOB) 7,5 7,5 7,5
I'om moaroroBku 1,2 1,2 1,1
Cemectp 2,3
KonnuecTBo yacos 270 270 270
- JIEKIIMOHHBIX 64 12 10
- IPAKTHYECKHIX, CEMUHAPCKUX
- 1a00paTOPHBIX 64 12 8
- CaMOCTOSITEIILHOM pabOTHI 142 246 252
B T.4. HHAMBHUYaJIbHOE 3a/laHHUE
HenennrHOE KOJMYECTBO YACOB, 8,44
B T.4. ayAUTOPHBIX 4

3. OIMUCAHMUE JUCIUIIJINHbI

Henwv oucuuniunst
dbopMUpOBaHHE Y CTYJIEHTOB CHCTEMBl 3HAaHWW, YMEHHMH M HaBBIKOB O SBICHUSIX,
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUAX W  METoJAax W3ydeHus Tpupoiasl. Pa3Burtue
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npoecCHOHANBHBIX, MHUPOBO33PEHYECKUX M TPa)XJaHCKUX KadyecTB JUIa, CHOPMUPOBAHHBIX B
mporecce y4eObl C y4eTOM TMEpCHEKTUB Pa3BUTHS OOIIECTBA, HAYKH, TEXHHKH, TEXHOJIOTHH,
KYJIbTYpbl U UCKYCCTBA. Y CBOEHHUE CTYIJEHTAMU TEOPETUYECKHUX OCHOB M MPAKTHUYECKUX METOOB
WCCJICIOBAHMSI JIJIsl IIPOBEICHUS MTPO(hEeCCHOHATLHOM IeATEITHPHOCTH.

3aaun AUCHUNINHBI:

M3Y4YeHHE BaXHEWIIMX TMOHATHM W Mojened (U3MKH;, [OJIyueHUE CTyACHTaMu
MPEJICTAaBICHUS. O TOCTAaHOBKE 3a7ad B COBPEMEHHOH (u3umke M MeTromax ux (Gopmalu3aiuu.
dopMupoBaHUE 3HAHUM M YMEHHUH CTyJeHTa, HEOOXOIUMBIX M JOCTATOYHBIX ISl MOHUMAHUS
SIBJICHUM, U MPOIIECCOB, KOTOPBIE MPOUCXOJIAT B IPUPOJIE, TEXHUKE.

TpedoBanus K pe3yabTaTaM OCBOEHUS] THCHUILINHBL. [Ipomecc n3ydeHUs AUCIUTIIMHBI
«®Dwu3znkay HamparieH Ha (POPMHUPOBAHKE FIEMEHTOB CIAEAYIOIIMX KOMIIETEHIIMA B COOTBETCTBHH C
I'OC BITIO JJHP mo nampasnenuto noaroroBku 06.03.01 buonorus u ocHOBHO#M 00pa3oBaTeabHON
porpaMMbl  BBICHIETO  NMPOQPECCHOHAIBHOTO  OOpa30BaHMsI  HANpPaBJICHHUS  MOATOTOBKH
06.03.01 Buoorus:

a) oowexynomypuoix (OK):

—  CIOCOOHOCTB K CaMOOpraHu3aiuu u camooodpaszosanuto (OK-13).

0) oowenpogeccuonanvnuvix (OIIK):

— CIHOCOOHOCTh MPUMEHSATH 3HAHUSA (DYHIAMEHTATBHBIX pa3leiioB (DU3WKU, XUMHUHU, HAYK O
3emite aist ocBoeHust ocHoB 6uosoruu (OIIK-3);

8) npogpeccuonanvuvix (I1K):

HAY4YHO-UCCIe008aMeNbCKAsl 0esIMEeIbHOCb.

— CHOCOOHOCTh TIPHUMEHSATH COBPEMCHHBIC JKCIEPUMCHTAIbHBIE METOJABI PabOThI ¢
OMOJOTrMYEeCKUMH OOBEKTAMHU B MOJIEBBIX M J1a0OpAaTOPHBIX YCIOBHUSAX, HABBIKU PAOOTHI C
COBPEMEHHOI armmnapaTtypoii u obopynosanuem (I1K-1);

HAy4HO-NPOU3BOOCHBEEHHASA U NPOEKMHAS 0esIMeIbHOCHb:

— BJAQJICHUEC XUMHYCCKHUMH, OaKTEPHOIOTHUYCCKHMHA W OHOPHU3UICCKUMH METOIAMH
UCCIIeIOBAHMI pa3IMyHbIX Onojorndeckux marepuanos (ITK-8);

B pe3yabTare udydeHunst y4eOHON JUCHUIIMHBI CTYACHT I0JIKEH :
3Hamb:
— ompejeNeHne OCHOBHBIX (PU3NYECKUX BEIUYHH;
— OCHOBBI TEOPUH, KOTOPBIE COCTABISIOT SAPO Kypca «(hU3nKay;
— TEpMUHOIIOTMUM M amlmaparT OCHOBHBIX TOHSTHA W3Y4YEHHOTO Kypca, OCOOEHHOCTH
MOJIb30BAHUS MU JJIs aHAIIM3a UH(popMaluu;
— OCHOBHBIC (1)I/I3I/I‘IGCKI/IG SIBJICHUSA U 3aKOHBI,
— MCTOJbI pCHICHUA TUIIMYHBIX 3a4a4 11O (1)I/I3I/IK€;
— METOAbl HaONIoNEeHUs U H3MEpeHUs (U3HUECKUX BEJIUYUH, METOJbl 00paboTKH
pe3yJIbTaTOB U3MEPEHUI;
— (¢yHIaMeHTalIbHbIE OTKPBITUS B 007aCTH (PU3UKHU U HX POJIb B Pa3BUTHH HAYKH;

— CHCTeMaTU3UpOBaTh pPE3yNbTaThl HAONIOJEHHH, JenaTh 0000IIeHHEe M OLEHHBATh MX
JIOCTOBEPHOCTb M TPAHULIBI IPUMEHEHMS;

— TPUMEHATH U3YUYEHHBIE COOTHOIIEHHUS K OMMCAHUIO Pa3HOOOPA3HBIX MPOIIECCOB;

— AHAJIU3UPOBATh U OOBSICHUTH OCHOBHbBIE HAOJIO1aeMble IPUPOHBIE SIBICHUS U 3PPEKTHI C
NO3UIMK (PyHIAMEHTATBHBIX 3aKOHOB (PU3HKH,

— pelaTh TUMHYHBIE (QU3HUECKUE 3a]1aUH;

— IPOBOAMTH PacueThl U OLICHUBATH UX 3HAYEHUS;

— TIOJIb30BAThCA M3MEPUTEIbHBIMU TMPUOOpPaAaMH U HU3MEPATh OCHOBHBIE (PUINYECKHE
BEJIMYMHBI,

—  paccuuTHIBaTh MOTPELIHOCTH U3MEPEHUH.



6/1a0emb HABLIKAMU .

- HCIIOJIB30BaHHA OCHOBHBIX 3aKOHOB (bH3I/IKI/I B BaXKHEHIIIMX MPAKTUYCCKUX IMPUITIOKCHUAX
— IIPUMEHECHUS OCHOBHBIX MECTOI0B (bI/ISI/I'-IeCKOFO aHajiM3a JJi peIICHUs
CCTCCTBCHHOHAYYHBIX 3a/1a4.

4. COIEPKXAHHUE JUCHUIIJIMHBI U ®OPMbI OPTAHU3ALIUMU YYEBHOI'O

MPOLIECCA

Mopnyas 1

HopsinkoBbIi
HOMeEp U TeMa

Kparkoe cogepxkxanue TeMbl

Cooeporcamenvhutii Mooyan 1

Tema 1. Cesi3b ¢Qu3uku ¢ Apyrumu Haykamu. KunemaTtuka Touku. CHcTeMbl
Kunemaruka orcyera. TpaekTopus, nepemelieHue, nyrb. CKoOpocTb. Y CKOpEHHUE.
Tema 2. [IpsimonuHEiHOE pPaBHOMEPHOE M PABHOYCKOPEHHOE IBH)KCHHE.
Bunnl nBmkenns Kpuonunerinoe npmxenne. Kunemaruka JIBUKEHUS MO OKPYKHOCTH.
Tema 3. Cuna u Macca. 3akonbl Hprorona. Mmmynbc. 3akoH cOXpaHeHUs
Junamuka umnynsca. Llentp macc. Cunsl Tpenus. Jledhopmanus ten. Ynpyrue CUibl.
Tema 4. ['paBuTanmoHHble  cuUibl. 3aKOH BCEMHUpHOro TsiroreHus. Bec.
Buns cun [TpeoOpa3oBanust I'anunes. 3akoHbl [JBM)KEHUS B HEMHEPLMAIbHBIX
cucreMax orcuéra. Cunel naepuun. Cruia Kopuonuca.
Tema 5. Kunemaruka TBepmoro Tena. Bpamenue TBepaoro Tena BOKPYT
Kunemaruka n HENOJIBUKHOW ocu. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE JUHAMHUKU
JMHAMHUKa BpAILlaTEIbHOTO JIBWJKEHUS TBEPAOrO Tejla. 3aKOH COXPAHEHHsS MOMEHTa

TBEPJOro Tena

uMIynbca. Kunernueckasi SHEprusi Bpallaronierocs Tenia.

Tema 6. Pabora u
SHEPTHs

Mexann4deckas pa60Ta. 9Hepr1/151. HOTeHL[I/IaJ'IBHaH N KHHCTHUYCCKaA
SHEPTrH-. HOTGHHI/IaJ'IBHI)Ie CHJIBL. 3aKOH COXPAaHCHUA SHCPTHUU B MEXAaHUKE.
YcnoBus PaBHOBCCHUS MEXaHUYECKON CUCTEMBI. BI/II[LI yaapa

Tema 7.Mexanunka
JKUJIKOCTEN U ra30oB

3akoH Ilackans. ['mapocraruka. ITone ckopoctelt, TMHUM U TPYOKH TOKa
VYpaBHeHUs] HEpa3pbIBHOCTH. YpaBHeHHE Dilniepa. YpaBHeHue bepHymin.
BsskocTs. [IBukeHNE TeN B JKUIAKOCTH.

Tema 8. ["apmonnuHble Konebanus. MareMaTu4yeckuil 1 GU3NUECKUN MasSTHUKH.
Mexanuueckue Bremnyxnaennsie koneOanus. Pezonanc. CrnoxkeHue konebaHuil. Ympyrue
Kosie0aHus 1 BOJIHBI.
BOJIHBI
CooepircamenvHulit MOOYIb 2
Tema 9. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TeopuH. TemioBoe IBUKEHUE
OcnoBel MKT MOJIEKYJI, CKOPOCTH TEIUIOBOTO IBIKEHHUs. Temmeparypa. AOcomroTHas
TEpMOJMHAMMYECKAs] IIKajla TeMmepaTryp. YpaBHEHHUE COCTOSHUS
UJI€aIbHOTO rasa.
Temald. Tepmoaunamuka. OCHOBHBIE 3aKOHBI M METOAbl TEPMOJIUHAMHKH.
Tepmonnnamuka TepmoamHaMuueckass CHUCTEMa H TEPMOJMHAMHYECKOE pPaBHOBECHE.
PaBHOBecHBIE Tpoliecchl. PaboTa M KOMWYECTBO TEIIOTHL. BHYTpeHHsS
SHEPTHs WIeaTbHOTO rasa. | Hayamo TepMoIuHAMUKH. TermIoeMKOCTh Tel.
Anunabatudeckuit mpouecc, ypaBuenue [lyaccona.
Tema 11. Cratuctnueckass  ¢usuka. Ilpeagmer  craTUCTHUECKOHM — (U3MKH.
Craructuueckas MonekynsipHO-KMHETUUECKOe 3HaueHue temneparypsl. JlaBiaeHue rasa Ha

buznka

CTEHKY cocyAa. DHeprusi TemioBoro ABmxkeHus. Pacnpenenenue sHepruu
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TEIUIOBOTO JBMXKEHMsI O cTemneHsM cBoOoxabl. Kiaccuueckass Teopus
TEIUIOEMKOCTH MJIE€AIBHOIO ra3a U KPUCTAJUIMYECKUX TEJl, €€ HEIOCTaTKHU.
ITonatue o xBaHTOBOM Teopuu. @Duykryanuu. TepMoauHaMHYECKHE
OTCHIUAJIBIL.

Tema 12. Pacripenenierrie  MoJieKya 1O aOCOJIOTHBIM 3HAYEHUSIM CKOpPOCTEH

Pacnipenenenne (Pactipenenenne MakcBenna). Pacnpenenenue MoJeKyd MO 3HAYSHHUSIM

MOJIEKYJ IO MOTEHLMAIBHOMN dHeprun. Pacnpenenenne Makcpemna-bosibiimana.

CKOPOCTSIM

Tema 13. OCHOBBI TEPMOJAMHAMUYECKOW TEOPHH OOPATUMBIX M HEOOPATUMBIX

II gayano nponeccoB. TemnoBbie MamuHbl, ux KIIJ[. II Hadaso TtepmoamHamukw.

TEPMOJUHAMUKHI IMuxn Kapao u ero KIIJI. Teopemsr KapHo.

Tema 14. MUKpPOCKOIIMYECKOE M MAaKpPOCKOIUYECKOE OIUCAHUE COCTOSHUS

DHTponus cucremsl. [IpuBenennas rtemora. Teopema Knaysuyca. DuTponus. 3akoH
BO3PACTaHUs SHTPONUU. DHTPONUS U BepoaTHOCTh. Dopmyina bosbiimana
n €€ BEpOSITHOCTHOE 3HaueHue, Il Havama tepmoamHamuku. Teopema
Hepucra. Kputnka teopuu "temioBoit cMept'" BceneHHOM.

Tema 15. PeanbHble ra3sl. Mojens rasa, ypaBHeHHE 1 u30TepMbl Ban-nep-Baanbca.

PeanbHble rassi. Kpurnueckoe COCTOSIHUE u KpUTHYECKas TeMneparypa

Kuakoctu OKcniepuMeHTanbHbie  u30TepMbl. [lepecwimennbiit map. Ileperperas
JKUJAKOCTb. BHyTpeHHsiss o3Heprus peajbHOoro rasa. JKHIKOCTH.
OcoOeHHOCTH  CTPOCHHST M TEIUIOBOTO  JIBUKEHUS  KHUIKOCTEH.
[ToBepxHOCTHOE HaTsKEHUE, ko3 ULMeHT MHOBEPXHOCTHOTO
HaTsDkeHusa. Popmyna Jlamumaca. KpaeBeie sQdexTrr, cMaduBaHus |
HECMauMBaHHE, KAMUJIIIPHOCTB.

Tema 16. ®dazoBbie nepexonbl. [lonarue daszpl. @azossie nepexoss! I u Il poxa.

®dazoBble CkpeoiTas Teriora ¢azoBoro nepexojna. uarpamma cocTosiHuM, TpoitHas

MEePEXObI. Touka. YpaBHenue Knaneipona-Kmaysuyca. SBneHuss mnepeHoca.

dusnueckas DnemMeHTapHasi Teopus U o0lee ypaBHEHHUE MPOIIECCOB MIEPEHOCA B ra3ax.

KMHETHKA Huddy3us, BHyTpeHHee TpeHHue, TEIIONPOBOAHOCTh. 3akoHbl duka,
Hprorona, @ypee.

Monayan 2
HopsiakoBbIi

HOMep H TeMa

Kparkoe conepkanue TeMbl

Cooeparcamenvnotit modyns 1

Tema 1. OnexkTpuueckue 3apsaapl. 3akoH Kymona. DnexTpuueckoe more,
DNEeKTpUYECKUe HaIpPsKEHHOCTh TOJISL. Teopema Octporpaackoro-I"aycca.
TIOJIS 3apsIAOB B [ToreHumansHOCTh  AnekTpuueckoro  mousist.  I[lorenmman.  CBa3b
BaKyyMe MOTeHIIMana ¢ HanpsokEHHOCTHIO. ['paduueckoe n300paskeHUE TMOJEH.
Jnmose BO BHEIIHEM MOJIE.
Tema 2. [IpoBOIHUKM B 3JIEKTPUUYECKOM II0J€. YCIOBUE pPaBHOBECHS
[IpoBoiHUKY B 3apsAnoB Ha mpoBoaHuke. OOmas 3amgavya SJIEKTPOCTATHKUA. DHEPTrUs
ANEKTPUUECKOM ANEKTPUUECKOTO TMOJIA. DIEKTPOEMKOCTh OTJEICHHOTO MPOBOJHUKA M
mnoJie KOHJIEHCATOpa. OJHEPTHsi CHUCTEMBI 3aps0B. ODHEPrus 3apsiHKEHHOTO
KOHJIEHCATOpa. DHEPTrusl AIEKTPUUECKOTO MOJIs.
Tema 3. DJIEKTPUYECKOE TMOJIE B  BEIIECTBE. ODJIEMEHTapHas  TEOpHUs
DIIEKTpUUYECKOE MOJISIpU3AIUU TUAJIEKTPUKOB. BEKTOPHI MoNsipU3aluud U 3JIEKTPUUECKOrO

I10JIE B BCIICCTBE

cMemenus. Teopema OcTporpaackoro-I'aycca st AUAIEKTPUKOB
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Tema 4. [TocTostHubIN 3nekTpuueckuit Tok. Cuia, MiIOTHOCTH Toka, IJC.
DNeKTPUYECKH 3akoH Oma [Jis OTHOPOJHOTO U HEOJHOPOJHOTO YYAaCTKOB LIETIH .

TOK

Tema 5. [Tone mnonBuwxkHOoro 3apsiga. 3akoH buo-Capapa-Jlamnaca. Cuna

MarautHoe MoJie B
BaKyyMe

Jlopenua, cuna Awmnepa. BuxpeBoil XxapakTep MarHMTHOIO IIOJIS.
Hupkynsauus M MOTOK BEKTOpa MarHUTHOM MHAYKIMH. OTCYTCTBHE B
MPUPOJIE MAarHUTHBIX 3apsaoB. KOHTYyp ¢ TOKOM B MarHUTHOM IOJIE.
MaruuTHeli MOMEHT KOHTypa ¢ TokoM. Cuibl, AeiCTByromMe Ha
KOHTYp C TOKOM B MAarHUTHOM noJie. OU3n4ecKuil CMbICI HHIYKLIHH.

Tema 6.
MarautHoe MoJie B
BEIIECTBE

Toxkn HaMarHu4uBaHus. BeKTOpbl HaMarHMYMBaHUSA U HAIPSHKECHHOCTH.
[Mupkynsuus BeKTOpa HANpPsDKEHHOCTU. MarHuTHas BOCIPUUMYHUBOCTD
u nponunaeMocts. Kiaccudukamuss MarHeTukoB. JlmamarHeTusm,
napaMarHeTusM, peppoMarHeTusM.

Tema 7. SBneHue H3JIEKTPOMAarHuTHOM WHAyKUMH. 3akoH Dapanes, npaBuio

OnexrpomarautHas | Jleanma. DJIC wumanyknuu. KosddummeHt caMomHIyKIuU. ODHEprus

UHTYKIHS MarHutHoro  nosigs.  CaMOMHAYKUMS M B3aUMHass  MHAYKIUS
Konebarenbublii koHTYp. CBOOOJHBIE HE3aTyXarollHe, 3aTyXalollue |
BBIHY)KJICHHBIE KOJIeOaHusl.

Tema 8. KBa3zucraunonapueie TOku. 3akoH OMa s NEpEMEHHOro TOKa.

[TepeMeHHBIN TOK

MoIHOCTS B LIENH IICPEMCHHOI'O TOKA.

CooeporcamenvHulii MoOyb 2

Tema 9. Tok cmemenus. BuxpeBoe snekrpuueckoe nojsie. Cucrema ypaBHEHUN

VYpaBHeHHE Makcseia. DneKkTpoMarHuTHbIE BOJIHBI. YpaBHeHue

Makcsemia 3JIEKTPOMAarHUTHON BOJIHBI. BO3HMKHOBEHME M PACIpPOCTPAHEHUE BOJIH.
Crosaune BosnHbl. Bekrop  Ywmosa-lloitntunra.  Kiaccuueckas
9JIEKTPOIMHAMUKA U TPAHULIbI €€ IPUMEHEHMUS.

Tema 10. CseroBasi BOJIHA, €€ OCHOBHBIE CBOMCTBAa U XapaKTEPUCTUKHU. 3aKOHBI

I'eomerpuyeckas oTpaxkeHHs U mnpenomieHus csera. IIpunnun depma. Xox syden B

OIITHKA npusMme. JInn3sl. @opMyIta TOHKON JIMH3BIL.

Tema 11. Wntepdepennust  cBera. MHTepdepeHIMss B  TOHKMX  IUIEHKax

WNuTtepdepennus KorepeHTHOCTh 1 METO/BI €€ OCYLIECTBICHUS B ONITHKE.

CBETa

Tema 12. Hudpaxus ceera. [Ipunuun I'roiirenca-®penens. Meroy 300 Openens.

Judpaxkuus ceera

Hudpakuuss PpeHenas OT caMbIX HNPOCTBIX MPEMSITCTBUNA: KPYIJIOro
orBepctusi, aucka. Judpaxuus Dpaynrodepa. udpakuroHHbIE
PELIETKH.

Tema 13.
ITonspusanus
CBeTa

HOJ’I?IpI/ISaHI/ISI CB€Ta. BI/II[I:I nojsipu3annu, CTCICHL MOJApHU3aln.
[TonstpuszaTtopsl, 3akoH Maintoca. Ilonsipusanus cBeTa Ipu OTPAKEHUU U
MIpEJOMIIEHUH, 3aKOH bprocrepa. JIBoHHOE IydenmperaomiieHue mpu
IIPOXOKJIEHUH CBETa Yepe3 aHU30TPOIHYyK cpeny. MckyccTBeHHas
aHM30TPONMS. M [JBOWHOE JydenperoMieHHue. BpaleHue miIockocTu
MoJISIpU3allii B ONTHYECKM AaKTUBHBIX cpenax. Jlucnepcus caetia.
HopmanbHast um anomanbHas nucnepcus. llornomenue U paccesiHue
CBETa.

Tema 14.
TemnoBoe
W3JTy4YEHHE

TennoBoe u3nmyueHue. 3aKOHBI W3ITY4EHUs aOCOJIFOTHO YEPHOrO Tela:
Kupxroda, Buna, boneumana. Knaccuueckas W KBaHTOBas TeOpHs
m3nyuenusi. @Dopmyna I[lnanka. dotosdpdexr. Paborer Cronerona.
@®opmyna OiHmTeliHa. @oronsl. JlaBnenue cBera. Pabotel Jlebenera
KopnyckynapHO-BOJHOBOW yalu3M CBE€Ta M MHUKpoYacTuil. ['mmoresa
ne-bpoitns. [Tpunnun HeonpeneneHHocTH [ eiizendepra.

Tema 15. Atomuas

Teopus aroma bopa. Iloctynatel bopa. Onbitel @panka u ['epra. Criun.
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duzuka Henocratku Teopun bopa. CoctaB aToMHOTO sipa.

Tema 16. snepuble | BzaumopeiicTBue HYKJIOHOB B siape. EcTecTBeHHas M HMCKYCCTBEHHas

peakuuu paanoakTUBHOCTh. CaMmble IIPOCTHIE sAlepHBbIC peakuuu. [lenenue snep,
LIETIHBIC PEAKIUH.

Kypc nmucnummunasr "O®wusuka" mnpeaycMmarpuBaeT —cienyromue (GopMbl  OpraHuzanuu
y4eOHOro Imporecca: JEKIUH, JaOOpaTOpHbIE 3aHATUS, CaMOCTOsTeNbHas paldoTa CTyJEeHTA.
Marepuan u3naraercsi ¢ HCIOJIb30BaHHEM OOBSICHUTEIbHO-WILTIOCTPATHUBHBIX, 3BPUCTUYECKUX U
UCCIICIOBATEIbCKUX METONOB IpenojaaBaHus. llpu mnpoBeneHun Jekuuil ans  oOcykaeHus
MaTtepuaja [IMPOKO HCIOJNB3YIOTCS MYJIbTUMEIUIHBIC MPE3CHTAN, AaHUMaluh, a TaKkKe
pa3aToyHble MaTEpUAIbL.

B ydeGHOM mpolecce MIUPOKO TNPUMEHSIOTCS AKTHBHbIE M HHTEPAKTUBHBIE (POPMBI
IPOBEIEHUS 3aHATUH (pa300p KOHKPETHBIX CUTyalMi, AMCKYCCHs, IOJIEMHKA), BHEAyIUTOPHas
caMmocTosiTeNlbHast paboTa, OaIbHO-PEHTHHIOBas CHCTEMa OLIEHKU YCIEBAEMOCTH, JHMYHOCTHO-
OpUEHTUPOBaHHOE 00yUeHue, IpobIeMHoe 00yUueHne, 6I0UHO-MOyIbHOE 00yUeHue.

CamocrosarenbHass paboTa CTYJEHTOB MpPEIyCMaTPUBACT IOATOTOBKY K JaOOpaTOpHBIM
3aHATHUAM, U3y4eHHE y4eOHOM M METOIMYECKOM JUTepaTyphl, COCTaBICHHE KOHCIIEKTOB, U3yUEHHE
npuOOpoOB U 00OPYIOBaHUS, MPOBEICHUE IKCIIEPUMEHTa, 00pabOTKY IMOJIYYCHHBIX pPE3yJIbTaTOB,
aHaJIU3 MOJY4YEHHBIX pe3yIbTaToB.



TemaTHyecku njaH

Moayas 1

KoanyecTBo 4acosB

Ounas ¢popma o0y4eHus 3aounasi popma obyuenust
HopMaTuBHbBIi CpOK YcKopeHHBIH CPOK HopMaTuBHBIN CPOK YcKopeHHBIH CPOK
00y4eHust 00y4eHus o0y4eHust 00y4eHust
B T.4. B T.49. B T.49. B T.1.
Ha3zBanus coaep:katejibHbIX
MopyJieil u Tem o | » |2 | o| o | & |8 o | v |8 o | & B
. Sl Z 2.3 ||| El22IEd ¢ A IEFLE 22 .E
3 = S| = |25 s| 5| 8| =528 3 S | 2| 52587 8 | E AR
= z = g8zl 2| 5| E = =S (29 2 = |l =8 2 = -
R 2 = & || R | 2| = = S ¢ A < E |l s | egy R < CHEER-E=%:
) = = = oS s ) = 1= = |8 s ) = e | = & q ) o | = a9
= = ) 13 2 = = < 5 23 = = < s | @ = s | @ ~J-
] Y=Y S R = 5] = SR |= ] =3 = e | R
E‘ < § = % =] § = % < § < § =
i © 2 = © = =8 S8 E
| Cooeparcamenvhutiit mMooyas 1
Tema 1 Kunematuka 6 2 2 2 11 | 1 2| 8 11 |1 2| 8
Tema 2. Bunbl nBrKeHUS 8 2 2 4 8 8 8 8
Tema 3. Jlunamuka 11 2 4 5 10 | 1 1] 8 10 | 1 1| 8
Tema 4. Bunbl cun 7 2 5 8 8 8 8
Tema 5. PaGota 1 sHEprus 7 2 5 8 8 8 8
Tema 6. KunemaTtuka u 9 1 9 |1
15 2 8 5 8 8
JMHAMUKa TBEPJIOTO Teja
Tema 7. MexaHuka KuIKOCTEN 8 8
A 7] 2 5 8 8
Y Ta30B
Tema 8. Mexanuueckue 5 5
7 2 5 5) 5)
KOJIeOaHUs ¥ BOJTHBI
Hmozo no
68 | 16 16 | 36 67 | 3 3|61 67 | 3 3|61
cooeprcamebHoMy mooyaio 1
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Mopayas 1

KoanyecTBo 4acosB

Ounas ¢popma o0y4eHus1

3aounasi popma oOyuenust

. . . YckopeHHbIH
HopmaTuBHbIi cpok YcKopeHHBbIH CPOK HopmaTuBHBIH CPOK CDOK
00yueHus 00yueHus o0yueHust P
o0yueHust
Ha3sBanus coaep:kaTebHBIX BT B T.4. B T.9. BT.4.
MojyJieif 1 TeM o le |z |B o | o = | g oo |E 3 o |23 |5
o SRR 21 |Eq2 s ZlE|2: |3 ||E |E2_|E
s = |¢g|% |25|s|s |E|g|& |S259=ds |E |g8|& |25 |45 |Elg |EHc gz
2 = g = TS| 2|2 = | = = 29 =492 = T | = RS 2 2 =| g =R ol
= & = | @ S |Fy”® |2 | |= S g 59~ Z = |le | S8 g2 | gl = slcg|d
2 = a =l = o = =9 = a = 9 > ) o = a = o = al e S| =
= = =) <Q =] = & =) Q 2 4 = & =) @ =) =| & o © &8’
< =Y S R | = < = S W = R | S e W = < > | S =
Sl | |E £ |8 2 | = R e |8z |E
= s = = s = 5 |8 = 5|8 =
‘ CooeporcamenvHulii Mooyas 2
Tema 9. OcnoBet MKT 6 2 2 2 11 2 8 111 2| 8
Temal(). TepMonHaMUKa 8 2 2 4 8 8 8 8
Tema 11. Ctatuctuyeckas 1 1 1
11 2 4 5 10 8 10 8
¢duzuka
Tema 12. Pacnipenenenue 8 8
pea 7|2 5 8 8
MOJIEKYJT [0 CKOPOCTSIM
Tema 13. 11 Hauano 8 8
7 2 5 8 8
TEPMOJTUHAMUKU
Tema 14.9uTponus 15 2 8 5 9 8 9|1 8
Tema 15 PeanbHbie rasbl 8 8
7 2 5 8 8
Kunkoctu
Tema 16. ®a3oBbie IEPEXOIbl. 5 5
7 2 5 5 5
duznyeckas KHHETHKA
Hmozo no
68 | 16 16 | 36 67 3| 61 67 | 3 3| 61
cooepicamebHoMy mMooyiio 2
Bcezo uacos no mooyno 1 136 | 32 32 |72 134 6 | 122 134 | 6 6| 122




11

Monyab 2

KoaudecTBO 9acoB

Ounas popma o0OyueHust 3aounas popma o0yueHust
HopmaTuBHBIii CPOK YcKopeHHBbIH CPOK HopmaTuBHBIH CPOK YckopeHHbIH
o0y4eHHUs 0o0y4eHuUs1 o0y4eHHUs1 CPOK 00y4eHust
Ha3sBanus coaep:kaTebHBIX B T.4 B T.4. B T.4. B T.4.
MOJYJIeH B TeM =
S sle s = = 5 os = = = 5 sl=s S = =
2 = 3 = [ 2 3 [ Z S = 2 3 B =
S| = |2 |8 |ES|ES| 5= |8 |EQE5E| 5| =18 B 5858 £ |82 |E8lzs
8 = |z Eg|lee|Sel 8| E = = S'g == 3 = |7 |E S22 8 3 E|lrE {S &8 &
= ® 2 = = ® @ = < = c @ = <9 = = 9 =
= = Eeln & & = o Eela ] & = o Eoelm 8 = = = oaln e
= = I~ - R | = &l (o % = IR 2 | mBq o
) © o S E|E & L | & Q S B = & L |2 3 S RIE & O |z R S F|E®
=2 |§ |2E|EE| |FE |8 Eg:i 5§ |EE5Y | FlEE|EEEE
g | = S2|= 1 & = S 3 = 3 & = |S 2|3 EFE | S 2|3
‘ Coodeprcamenvhotit Modyns 1
Tema 1.
DIIEKTPUUYECKUE MOJIs 6 2 2 2 11 | 1 2| 8 11 | 1 2| 8
3apsi/iOB B BAKYyMe€
Tema 2. DneKkTpuyecKoe moie
P 6 | 2 4 8 8 8 8
B BEIIIECTBE
Tema 3. 1 1 1 1
[TpoBoHWKY B 7 2 5 10 8 10 8
AIIEKTPUYECKOM T10JIe
Tema 4. DneKTpUUECKUN TOK 9 2 2 5 8 8 8 8
Tema 5.MaruutHoe 1oje B 8 8
11 2 4 5 8 8
BaKyyMe
Tema 6.MarauTtHOe 1OJIE B 9 1 9 |1
7 2 5 8 8
BEILIECTBE
Tema 7. DneKTpOMarHuTHas 8 8
P 11| 2 4 | 5 8 8
WHIYKIIHS.
Tema 8. TlepeMeHHBIN TOK. 11 2 4 5 5 5 5 5
Hmozo no 1
68 | 16 16 | 36 67 | 3 3|61 67 | 3 3| 61
cooeprcamenbHoOMy MO0yl
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MopayJnb 2

KoanyecTBo 4acoB

Ounas ¢opma o0yueHus

3aounasi popma oOyueHust

., . . YckopeHHbI
HopmaTuBHBIii CPOK YcKoOpeHHBbIH CPOK HopmaTuBHBIN CPOK i CDOK
o0yueHust 00yueHus o0yueHust P
o0y4eHHUs
Ha3Banus conepskarejbHBIX B T.4 B T.4. B T.4. BT.4.
MOJYJIeH B TeM = = = < w ke
o E E E < % e E E E < o E E E < o E % i:: %
s | 22| | 2555 2|2\ BE&q 5| Bo|Z| B|EEGdg|EE5|izEq
2 | 2| 8| 5| 8|92 £ || 5|EEEY = Z |s| 5| 89FY = |25 §|58F¢
o) g =3 5= |5 8 o] g1 &5 =& ¢ o) g = S elg| &5 SE g
= = lg S R = = « 8 S R = « .g S =R = < | D o) =
2| = = = & = |2 2| = = &l =2 E
=l =18 = =l 513 =l 5 | 8 =l 5|8 E
CooeporcamenvHulii M0Oyb 2
Tema 9. YpaBHeHHE 4 2 5 11 1 5 8 11 11 9
Makcaeiuia
Tema 10. 'eomeTpuueckas 3 2 4 2 8 8 8 8
OTTHKA
Tema 11. InTepdepenius 11 5 4 5 10 1 1 3 10 10
CBETa
Tema 12. Iudpaxmys cBeta 11 2 4 5 8 8 8 8
Tema 13. Ilonsipuzanus ceera | 7 2 5 8 8 8 8
Tema 14. Tennosoe 7 5 5 9 1 3 9 9
W3ITy9YeHUE
Tema 15. AtomHas dusuka 7 2 5 8 8 8 8
Tema 16. snepHbie peakinu 11 2 4 5 7 7 7 7
Hmozo no 2 66 | 16 16 | 34 69 | 3 3 | 63 69 |1| | 163
cooeprcamebHoOMy MOOYI0
Bcezo uacoe no modynio 134 | 32 32 | 70 136 6 6 | 124 136 | 4 4 | 128
Bcezo uacoe no oucyunnune | 270 | 64 64 | 142 270 | 12 12 | 246 270 (1) 8 | 252




5. METOAUYECKHUE PEKOMEHIALIMWUA JIJIA ITPOBEJIEHU A
JEKIIMOHHBIX, MIPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHI

TeMbl JIEKIITHOHHBIX 3aHATHH

No Tema 3anamusn Konuuecmeo uacoe
n/n ounas 3a04unasn Yek. 3/¢p
popma dopma
Mooynw 1
Cooeprcamenvuwtit Mooyne 1
1. | Kumemaruka 2 0,5 0,5
2. Bune! neuxenus 2
3. | Junamuka 2 0,5 0,5
4, Buner cuin 2
5. | Pabora u sHeprus 2 0,5 0,5
6. | KunemaTuka m TMHAMUKaA TBEPJIOTO TeJa 2 0,5 0,5
7. MexaHuKa KUOKOCTEN U ra30B 2 0,5 0,5
8. | Mexannueckue KojieOaHHs U BOJHBI 2
Cooepircamenvuulii Mo0y/ib 2 2
9. | OcuoBst MKT 2 0,5 0,5
10. | TepmogmHamuka 2 0,5 0,5
11. | Craructuueckas Gpusnka 2 0,5 0,5
12. | PacnpeneneHre MOJIEKYJI IO CKOPOCTSIM 2 0,5 0,5
13. | Il Hayayio TepMOIMHAMHUKHU 2 0,5 0,5
14. | Durponus 2
15. | Peanbnsble rasel JKunkoctu 2
16. | ®a3oBeie epexoapl. Du3nueckas KHHETHKA 2
Mooyns 2
Cooepirrcamenvuwtit modyns 1
1. | DuexTpuyeckue 1mois 3apsIoB B BAKYyMe 2 0,5 0,5
2. DJIEKTPUYECKOE M0JIE B BEIIECTBE 2 0,5 0,5
3. | [IpoBOTHUKY B SJIEKTPUIECKOM I10JIE 2 0,5 0,5
4, DIIEKTPUYECKHUI TOK 2 0,5 0,5
5. | MarauTHOE TI0JIe B BAaKyyMe 2 0,5 0,5
6. | MaruuTHOE 110JI€ B BEIECTBE 2 0,5 0,5
7. DNEeKTpOMarHuTHasi UHIYKIUS. 2 0,5 0,5
8. | IlepeMeHHBII TOK. 2 0,5 0,5
Cooepircamenvuulit Mo0y/is 2
9. | YpaBHenue MakcBemia 2 0,5 0,5
10. | 'eomeTpuyeckas onTuka 2
11. | Murepdepenuus crera 2
12. | Indpakums ceeta. 2
13. | [longpu3zanus ceta 2
14. | TeruioBoe H3IIy4CHHUE. 2 0,5 0,5
15. | AromHas ¢pusuka 2
16. | AnepHble peakiuu 2
BCEI'O 64 12 10
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TeMbl 12a00paTOPHBIX 3aHATUI

Ne Tema 3auamusn Konuuecmeo uacoe
n/n ounasn 3a0unasn Yex. 3/¢p
popma dopma
Mooynw 1
Cooeporcamenvhutii Mooyan 1
1. BBognoe 3anarue «Pa3nen MexaHuka, 2 2
MounekymsipHas (pU3HKaY»
2. «[lorpemHocTr (HU3NIECKUX U3MEPEHUH, 2
M3mepuTesbHbINA IPAKTUKYM»
3. «M3yueHune 3aKOHOB KHHEMATUKH U TUHAMUKU 2 5
MOCTYIATEIbHOTO JIBUKEHUSD)
4. «IIpoBepka 3aKoHa COXpaHEHUSI MOMEHTa 2 9 9
UMITYJTBCA)
5. «ITpoBepka Teopemsl ['toiirenca — [ teitnepa» 2
6. «Ormnpenenenue yHUBEpCcalbHOM ra30Boit 2
TTOCTOSIHHOW
7. «OmnpezneneHue nokaszarens aanadaTbl BO3AyXa» 2
8. «Omnpenenenue k03P PUIHECHTA BI3KOCTH 2 2 9
Bo3ayxa MeronoM Ilyasens
9. 3au€THOE 3aHATHE 2
Mooyns 2
1. Broanoe 3anstue «Pa3ngen DnekTpuiecTBo, 2 2 5
Onrukay
2. «M3ydenue 1ab0paTopHOTrO U3MEPUTEIHLHOTO 2
CTEeHJIa, U3MEPEHHE TOKA W HAIMPSHKCHUSD)
3. «IIpoBepka 3akoHa OMa I y4acTKa HENN» 2 2 2
4. «V3y4eHre MarHUTHOTO TOJISl COJICHOUIA 2
5. «M3yueHne cBOOOTHBIX KOJIEOAHUI» 2
6. «Omnpenenenne GOKYCHOTO PAaCCTOSHHS 2
coOuparomien JMH3bDY
1. «OrnpenieneHue nokasareis NpeaoMICHUs 2
CTEKJIa»
8. «M3yuenne nudpakimoOHHON peléTKa» 2
9. 3au€THOe 3aHATHE 2
BCET'O 64 12 8
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6. METOAWYECKHUE PEKOMEHJIAIIUN 11O OPTAHU3ALINA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranuszanusi CaMOCTOATEIbHOI Pad0ThI CTYIEHTOB

Ne Tema 3auamusn Konuuecmeo uacoe
n/n ounasn 3a0unas Vek. 3/
dopma dopma
Mooyne 1
Cooeporcamenvhutii Mooyas 1
1. | Tema 1 Kunematuka 2 7 8
2. | Tema 2. Bunsl qBUOKCHUS 4 8 8
3. | Tema 3. lunamuka 5 8 8
4. | Tema 4. Bunsl cun 5 7 8
5. | Tema 5. PaGota u sHEprUs 5 8 8
6. | Tema 6. KunemaTuka u TuHaMUKa TBEPJIOTO Teja 5 8 8
7. | Tema 7. MexaHuKa )UJAKOCTEH U ra30B 5 8 8
8. | Tema 8. Mexanndeckue KojaecOaHUs U BOJHBI 5 6 7
CooeporcamenvHulii Mo0yb 2
9. | Tema 9. OcnoBst MKT 2 8 8
10. | Temal0. TepmognHamMuka 4 8 8
11. | Tema 11. Cratuctiueckas Gpusuka 5 8 8
12. | Tema 12. Pacnpenenenre MOJICKYI [0 CKOPOCTSIM 5 8 8
13. | Tema 13. 11 Hagano TepMOIMHAMHUKH 5 8 8
14. | Tema 14. DuTponus 5 8 8
15. | Tema 15. Peanbubie raszel JKujakoctu 5 8 8
16. | Tema 16. dazoBele mnepexonsl. Duznyeckas 5 5 7
KHHETHKA
Mooyns 2
Cooepircamenvuwiit mooyns 1
17. | Tema 1. DnexTpudeckue NOJs 3apsAI0B B BAKyyMe 2 8 8
18. | Tema 2. Dnexktpudeckoe MoJie B BEIIECTBE 4 8 8
19. | Tema 3.1IpoBOTHUKH B DIIEKTPUYECKOM TI0JIE 5 8 8
20. | Tema 4. DnexTpUYECKHM TOK 5 8 8
21. | Tema 5.MarauTHOE TI0JIC B BAKyyMe 5 8 8
22. | Tema 6.MarauTHOE T10JIC B BEIICCTBE 5 8 8
23. | Tema 7. DnekTpoMarHuTHas HHAYKITUS. 5 8 8
24. | Tema 8. IlepeMeHHBIH TOK. S) 6 7
Cooeporcamenvhutii MoOyab 2
25. | Tema 9. YpaBHenue Makcgeia 2 8 8
26. | Tema 10. I'eomeTpuyeckasi ONTHKA 2 8 8
27. | Tema 11. ntepdepennns crera 5 8 8
28. | Tema 12. [Ilndpaxums ceta. 5 8 8
29. | Tema 13. llonspuzanus ceta 5 8 8
30. | Tema 14. TenoBoe H3TyICHHE. 5 8 8
31. | Tema 15. ATomHas du3uka 5 8 8
32. | Tema 16. sipepHble peaKIiu 5 6 7
BCEI'O 142 246 252
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7. NHIANBUYAJIBHBIE 3AJIAHUSA
(He npedycmompenvl yueOHbIM NIAHOM)

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA
B 4€M coCTONT MEXaHUYECKOE JBUKCHHE?
UYro Takoe cucrema orcuéra’?
Kak popmynupyercs ocHOBHas 3aJjaua MEXaHUKH?
C noMoIIbI0 KaKUX BHJIOB JIBM)KEHUSI MOKHO MPEICTABUTD JII000€ IBMKEHUE TBEPIOTO Tesa?
Kakoe nBu>KeHHE HA3bIBAETCSl IOCTYATEIbHBIM?
Kakoe nBm>xeHne Ha3bIBAaeTCsl BpallaTeIbHbIM?
Uto Takoe TpaeKTOpHUs ABUKECHUS?
Kakumu cioco6amu MOXHO 3a7aTh ABH)KEHHE TOUKHU?
B 4€m cMBICII IOHATHI ITyTH U IEPEMELICHUS ?
Uemy paBeH BEKTOP IMOJIHOTO YCKOPEHUs IIPU ABUKEHUU TOYKH 110 KPUBOJIUHEHHON
TpaeKTOpuu?
Kak onpenenantb MOAYNb MOJTHOTO YCKOPEHUS?
YeMy paBHO cpefHEE 3HAUE€HUE CKOPOCTH? Y CKOpEHUs?
Kakue napameTpsl XapakTepu3yIOT ABHKEHUE IO OKPYKHOCTU?
Kak onpenenuTs yriaoByr CKOPOCTh BpallleHUsI MaTEpUaIbHOW TOUKH?
Kak onpenensiercst yriaoBoe yCcKOpeHHUE IPU HEPAaBHOMEPHOM BpPALLEHUH, Ky/ia HallpaBJIEH €ro
BEKTOP?
KakoBa cBs3b MKy TAaHI€HIIMAJIbHBIM YCKOPEHUEM U YTIIOBBIM?
Kakoe nBu>XxeHHE Ha3bIBAETCS] PABHOMEPHBIM IIPSMOJIMHENHBIM?
Kak BBIMsIAT rpaduke CKOPOCTH M TIEPEMEIICHUS 111 PABHOMEPHOTO MPSIMOJIMHEHHOTO
IBHKEHUA?
Kakoe nBuxeHHe Ha3bIBA€TCsl PABHOYCKOPEHHBIM MPSIMOJIMHENHBIM?
Kak onpenenuts cKOpOCTh TP PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKECHUN?
Urto Takoe nepuoj BpalaTeIbHOTO ABHKEHUS?
Kakoe nBm>xeHME Ha3bIBAETCSl PABHOMEPHBIM BpallaTeIbHBIM?
Kakwue cucrempl oTcuéTra Ha3bpIBalOTCS MHEpIHaTbHbIMU? [IpuBearTe MPUMEPHI TAKUX CHCTEM.
Yro Takoe nHepuus tena?
Kakwue Bunbl cun u3BectHsl B pusuke? Kakue BUIbI CHl paccMaTpUBalOTCA B MEXaHUKE?
Yro Ha3pIBacTCA ypaBHEHUEM JABU)KCHHS MaTEPUAIbHON TOUKH?
Kak ¢popmynupyercs 11 3akon Herorona?
Yro Takoe Macca tena?
Urto Takoe UMITyJIbC CUIIBI, UMITYJIbC MaTepuainbHoi Touku? Kak ¢popmynupyercs Il 3akon
HeroTOHA € NCIIOJIB30BaHNEM 3THUX BEJIUYUU?
Kak ¢popmynupyercs 11l 3akon HeroTona?
Kak hopmynupyercst 3aKOH COXpaHEHUs] UMITyJIbca?
Yro Takoe eHTp Macc Teja (CUCTEMbI MaTepUaIbHBIX ToUeK)? Kak HaxoasTcs KOOpAuHATHI
LeHTpa macc?
Kakwue BubI TpeHHS CYIIECTBYIOT B IPHPOIE?
Kakue Buzp! nepopmanuii cymectBytor? [IpuBeaure npumepsl.
Kak ¢popmynupyercs 3akoH ['yka?
KakoBa npupoaa cui ynpyroctu?
Kak ¢popmynupyercst 3aKk0H BCEMHUPHOTO TATOTEHUS JUIS IBYX MaTepUaIbHBIX TOUEK?
Yro Takoe yckopeHue cBoOoHoro naaeHus? Kak oHO 3aBUCHUT OT IIHUPOTHI MECTA U BBICOTHI
HaJ MOBEPXHOCTHIO 3eMin?
Yro Takoe cuna tsxectu? Bec tena?
Kak Beramcnsercst pabora CHIIbI, TOCTOSTHHON BO BPEMEHH M M3MEHSOIICICS BO BpEMEHH?
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Uto Takoe KMHETUYECKask SHEPrus MaTepruaibHON TOUKU? CHUCTeMbl MaTEPUATBHBIX TOUEK?
Uro Takoe noTeHIHaIbHas 3HEPTUs?

Kaxkue cuibl Ha3pIBaroTCs KOHCepBaTUBHBIMK? UeM ompenensercs padoTa 3Tux cui? Yemy
OHa paBHA HA 3aMKHYTOH TpaexTopun?

UeMy paBHa NMOTEHIMAIbHAS SHEPTUSI TEJIA, MOJIHITOr0 HaJl 3eMIEN?

UemMy paBHa MOTEHIIHATIbHAS SHEPTHS YIIPYTo Ae()OpPMUPOBAHHON PY>KUHBI?

Kak ¢popmynupyertcs 3aKkoH coxpaHeHus?

Kak ¢popmynupyercst 3aK0OH COXpaHEHHUsI MEXaHUYECKOW dSHEPTrun’?

Kaxoit ynap Ha3piBaeTcsi aOCOIIOTHO HEYIPYTruM?

VYcnoBue paBHOBECHS MEXaHUUECKON CUCTEMBI.

UYrto Takoe yCcTOWYNBOE, HEYCTOHYMBOE, 0€3pa3IMYHOe paBHOBECHE?

Kakoe aBm>xeHne TBEpIOTO Tela Ha3bIBa€TCs IOCTYATENbHbBIM, BpaIllaTeIbHbIM?

UYTo Ha3bIBAETCSI MOMEHTOM CHJIbI OTHOCUTENBHO OCU?

Cdopmynupyiite Teopemy [tolirenca-1lItelinepa.

CdopmynupyiiTe OCHOBHOE ypaBHEHUE TUHAMUKHU IS BPAIIATEIbHOTO JBUKEHHS TBEPAOTO
Tena.

CdopmynupyiiTe 3aK0H COXpaHEHUSI MOMEHTA UMITYJIbCA.

Kakwue npouecchbl Ha3biBatoTCs nepruoguueckumu? Uro takoe nepuoj?

Kakue konebanus HazpiBatoTCs rapMoHnuecKuMu? CoOCTBEHHBIMU?

Kak 3anuceiBaetcst quddepeHnuanbHoe ypaBHEHHE He3aTyXaroIuX FTapMOHUYECKUX
Kosie0aHuit?

3anucarh ypaBHEHUE FrapMOHUYECKOT0 KOJIEOAHUS U AaTh ONPEJCIICHNE BCEX BEIUUMH,
BXOJSIIMX B 3TO YpaBHEHHE.

Uro Takoe 3aTyxaHue KoieOaHui? 3anucaTh ypaBHEHHUE 3aTyXarolux Koyuedanuil. Haueptuth
MPUMEPHBIHA rpaduk Takux KoraeOaHui.

Uro Takoe pezoHanc? YeM onpezensercss OCTpoTa pe30HaHCHOrO MuKa?

Uro Takoe MaTeMaTHuecKuii MassTHUK? 3amucath GopMyIy IS epruo/ia KoneOaHuu.
Urto Ttakoe puznueckuiit MasTHUK? 3anucaTh GOpMYITy IS IEpHO/a KOIeOaH .

Yro Takoe BoiHA?

3anucaTh ypaBHEHHE IIOCKOW TApMOHUYECKON BOJTHBI.

YTto Takoe Mpo10JIbHBIE U MTONEpPeUHbIe BOIHBI? [IpuMepsl MPO10IbHBIX U ONEPEYHBIX BOJIH.
B kakux cpemax MOTryT pacnpocTpaHsIThCs MPoaosbHbIE BOJHBI? [lonepeuynbie BOIHBI?
UYTto Ha3bIBAETCS CTALIMOHAPHBIM TEUEHUEM?

Uto Takoe TuHUSA TOKA?

Yro Takoe TpyOKa Toka?

3anucaTh ypaBHeHHe bepHysum 71 moToKa uaeanbHou KuaKocTH. Kak oHo untaercs?
CyuiecTByeT Jid Cujia COMPOTUBIIEHUS IBUKEHHUIO TEJl B UACANbHOM KUJIKOCTH?

Kakoe TeueHune )xuIKOCTH Ha3bIBAIOT TYpOYJIECHTHBIM?

Kaxkue cBolicTBa Ten U3y4aer TepMOIUHAMUKA?

Kaxkoe cocrosiHue cucteMbl Ha3bIBaeTCsl paBHOBECHBIM? HepaBHOBECHBIM?

Yro Takoe oOpaTtumsle npouecchl? Luknnyeckue mporeccol?

Kakne 0CHOBHBIE MTOJI0KEHNS MOJIEKYISIPHO-KMHETHYECKOW Teopun? 1X onbeiTHOE
MOJITBEP K /ICHUE.

Urto takoe Temneparypa? Kak MOXHO U3MEPUTH TEMIIEPATYpPY Tena?

3anuimuTe ypaBHEHUE COCTOSHUS UICAIbHOTO ra3a.

Kak ¢popmynupyercs 3akoH JlanbToHa?

Kaxkue npoiieccbl Ha3bIBAIOTCS OJUTPOITMYECKUMU?

Kak onpenensiercst pabota raza npu u3sMeHeHUH oobema?

Buasl remmoooMena.

Yto Ha3bpIBae€TCSA KOJIMYECTBOM TEILIOTHI?

Kak ¢popmynupyercs | Hagano tepMoguHaMUKN?

Uto Takoe BHYTpPEHHSS1 SHEprus tena’?
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YT0 Takoe TEIIOEMKOCTD Tea? Y aelpHas TeII0OEMKOCTE?

Kak onpenensiercst TENI0EMKOCTh ra3a Ipu U30XOpUUYECKOM IIpoLiecce, IpU n300apruieckoM?
Kak cBsi3anbl Mex a1y co00il TEMI0EMKOCTh Ta3a MpH U300apUYECKOM U U30XOPUUIECKOM
npoiieccax?

Kak ompenensiercst paboTa raza nmpu paziMdHbIX MOJUTPOIMUYECKUX Mporeccax?

Urto Takoe creneHb CBOOO/IBI YaCTHUIThI?

Yemy paBHAa KUHETUYECKAsl SHEPTHsI MHOTOATOMHOTO rasa?

3anuuuTe pacupeneneHne Makcpesia MOJIEKyYI 110 CKOPOCTSIM.

Kak nmonyuuts pacnpenenenue bosbimana?

BriBenute Gapomerpuueckyro Gopmyiry.

Uro Takoe QyHKIMS pacipeaeacHus?

Urto Takoe sHTponUs?

UeMy paBHO U3MEHEHHUE SHTPOIUU 3aMKHYTOU U30JIMPOBAHHOU CUCTEMBI?

Cdopmynupyiite Il Hauano TepMOIUHAMUKH.

Yro Takoe TenioBas ManiuHa?

Urto Takoe pa30MKHYTHII U 3aMKHYTbIN LIUKJIBI?

Yro npeacrapisier codoit ki KapHo?

Uemy paBeH MaKCUMAJIbHBIN K.I1.7. UJ1€aJIbHON MaIIMHbBI?

Uemy paBeH K.I.JI. UACAIbHON TEIJIOBOW MAIlIUHbI?

KakoB cMbIClI TOCTOSIHHBIX B ypaBHEHUH Ban-nep-Baanbca?

Yro Takoe ucnapeHue, KUIeHue, 4eM OHU OTJIMYAK0TCs APYT OT Apyra?

OT Kakux ycJIOBUM 3aBUCHUT UCIIAPEHUE U KUIIEHUE KUIKOCTU?

Kaxoii nap Ha3pIBa€TCsl HACHIILIEHHBIM ?

Uto Takoe 3eKTpuyecKuii 3apsia’?

Kak ¢popmynupyeTcs 3akoH coxpaHeHus 3apsiaa’?

3anummTe 3akoH KynoHa Jj1s1 ABYX TOUEUYHBIX 3aps/IOB B BEKTOPHOU U CKAJISIPHOM opme.
Yro Takoe aneKTpuyecKoe mnose?

Uro Takoe HalpsKEHHOCTD dJIeKTpuueckoro nois? Kyna HanpasieH ee BEKTop?

B ueM 3akiroyaeTcss IpUHIUI CYNEPIO3ULINU SJIEKTPUUECKHUX MTOJIeH?

Uro Takoe cuioBast TUHUS 3JIEKTPOCTATUUYECKOIO MOJIs, KAKOBO €€ HallpaBiieHue?

Yemy paBHa HaNPSKEHHOCTH MOJIS U KaK IPOXOJAT CUIIOBBIE IMHUUA TOYEUHOTO 3apsa’
Cdopmynupyiite Teopemy Octporpaackoro-I'aycca.

YTo Takoe IEKTPUUECKOE CMELIEHHUE (BEKTOP IEKTPUUECKON HHAYKIIIH)?

Uemy paBHa paboTa cuil 3JIEKTPHUECKOT0 MOJIs HA OTpE3Ke MyTu?

YTo Takoe HUPKYISIUS BEKTOPa HAMPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIS U YeEMY OHa paBHaA 110
3aMKHYTOMY KOHTYpY?

Kaxkoe none Ha3bIBaeTcs MOTEHUMANBHBIM? JIOKaXXUTE, YTO MOJI€ LIEHTPATIbHBIX CHII SBIISIETCS
MOTEHITUATHHBIM.

Kak onpenensiercss noTeHIMaN 3J€KTPOCTATHUECKOTO MOJIsl B JAHHOM TOYKE MPOCTPaHCTBA?
YeMy paBeH MOTEHIMAl B MPOU3BOJIBHOM TOUYKE, CO3JaBAaEMblii TOUEUHBIM AJIEKTPUUECKUM
3apsiiom?

KakoBa cBsI3p MKy HaNPSKEHHOCTHIO AJIEKTPOCTATUYECKOTO TMOJIS ¥ MOTEHIIHAIOM?

Kak pacnpenensiroTcst 3aps/ibl Ha METAITMYECKON TOBEPXHOCTH CIIOKHON GopmBbI?

YTo Takoe NEeKTPOEeMKOCTh YEIMHEHHOTO MPOBOHUKA?

BriBenuTe Gpopmyily eMKOCTH TIIOCKOTO KOHIEHCATOpA.

Yrto Takoe 00beMHas TUIOTHOCTH YHEPTUH IJICKTPUUECKOTO OIS ?

Kaxoit BennunHON XapakTepU3yeTCs JIEKTPUUECKOE M0JI€ B IUDIEKTPUKE?

Kak cBsizanbl Mexay coOOH BEKTOpa JJIEKTPUYECKOIO CMEIICHHS U  HampsKEHHOCTH
AIIEKTPUYECKOTO MOoJIsA?

Uro Takoe BeKTOp mnoJjspu3auuu audnekTpuka? Kak oH cBS3aH € MOBEPXHOCTHOM
IJIOTHOCTHIO '"HABEJEHHBIX" 3apsAI0B Ha AMDJIEKTPUKE B MPOCTEUIIEM Ciy4yae IUIOCKOTO
OECKOHEYHOTO TUAJIEKTPUKA, TOMELIEHHOT'O B OTHOPOAHOE T0Jie KOHeHcaTopa?
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Urto takoe Touka Kropu cernerosnekrpuka? YTo mporCXOIUT B 3TOU TOUKE?

Uto Takoe snexkrpuyeckuid Tok? UTO HA3bIBAIOT CHJIOW W IUIOTHOCTHIO TOKAa? B uem oHuM
n3MepsroTces’?

Kakue cuiibl MOryT OCYHIECTBUTH IIEPEHOC 3JIEKTPOHOB OT TOUKH C MEHBIIUM ITOTEHIIMAJIOM B
TOUKY ¢ OosbliuM noteHuanom? Kakosa nmpupoja 3Tux cui?

Urto Takoe 3eKTpoABMKYyIIas cuia (3.4.c.)7

BriBenute 3akon Oma, B auddepennnansHoi hopme,

3anumute 3akoH OMa JuId ydacTKa LEeMu, CoAepxkKallero 3.1.¢; s 3aMKHyTOM Lemny,

Yemy paBHa paboTa MOCTOSTHHOTO TOKa? MOITHOCTH?

Chopmynupyiite nepBblii 3akoH Kupxroda s pa3BeTBICHHOW 3JIEKTPUYECKOW IEMH U
IIPaBUJIO 3HAKOB JIJIsl, TOKOB B 3TOM 3aKOHE.

BriBequTe BTOpoii 3akoH Kupxroda 11si 3aMKHYTOTO KOHTYpa pPa3BETBICHHOM IIETIH.

Kak 3aBHCHUT CONpPOTUBIIEHHE METAJUIMYECKOr0 IPOBOJHUKA OT Temmeparypbl? UTo Takoe
CBEPXIIPOBOAUMOCTH?

B ueM 3akinroyaeTcs CylHOCTh KJIACCUYECKON TEOPUH 3JEKTPONPOBOJUMOCTH METAIIIIOB?
Kakue HeocTaTky MPUCYIIM KJIACCUYECKOW TEOPUU 3JIEKTPOIIPOBOIUMOCTH METAILJIOB?
crocob6amMu MO>KHO OOHAPYKUTh CYIIECTBOBAHUE MATHUTHOTO IOJIA TPOBOAHHUKA C TOKOM?
Uro Takoe BEKTOp MHAYKLIMU MarHuTHOro nosist? Kak oH HanpaBsiieH B IPOCTPAaHCTBE?
3anumuTe 3aKOH AMIlepa B BEKTOpHOH (opMme; B CKalApHOU ¢opme, Kak B ITOM CiIydae
OIpeeIUTh HalpaBICHUE JEHCTBUS CUIIbI?

Yro Takoe HanmpsHKEHHOCTh MarHUTHOro mnosia? Kak oHa cBsi3aHa ¢ MHIYKUHMEW MarHUTHOTO
nosisi?

3anumuTe B BEKTOpHOM (opme u B ckainsapHoil (opme 3axkoH buo-Casapa-Jlamnmaca s
UHAYKIIMM W HanpsyKeHHOCTH MarHutHoro mnois. Kak ompenensiercs yros, paccTosiHUE,
HaIlpaBJIE€HUE UHIYKIMU NOJIA IIPU CKAJIIPHOM 3alMCU 3aKOHA?

Uemy paBHa cuia Jlopenua, neficTByromas Ha ABKyIuiics 3apsan? Kak ona nanpasiieHa?
Uemy paBHa UMPKYJISALUS BEKTOpA HANPSIYKEHHOCTM MArHUTHOTO MOJS MO 3aMKHYTOMY
KOHTYpY?

Yemy paBHa MexaHHuYeckas paboTa TOKa B MArHUTHOM 1osie?

Uemy paBeH MEXaHWYECKHM MOMEHT CWJ, JAEHCTBYIOIIMX HA PAMKY C TOKOM B OJHOPOJHOM
MarHuTHOM 1oJie?

UTto Takoe MarHUTHBIE MOMEHT PaMKH C TOKOM U YEMY OH paBeH?

B dem 3aknrovaercs sIBIICHHE 3JIEKTPOMAarHUTHON MHAYKIMU? KakuMu onbITaMu 3TO SIBIIEHUE
MOKET OBITh TPOUILTFOCTPUPOBAHO?

3anumuTe 3aKOH AJIEKTPOMarHuTHON nHaAykuuu dapanest.

3anuiuTe BeIpakeHUE AJIA 3.71.C. CAMOMHAYKLIUH.

UYro Takoe cBOOOHBIE KONeOaHU?

Kak co3pmare koneOaHuss B KojeOaTeIbHOM KOHTYpE, COJEp’KalleM I0Cie0BaTeIbHOe
COEMHEHUE pEe3UCTOpa, KOHJEHcaTopa W  KaTYIIKM HUHAYKTUBHOCTH?  OOBsACHHUTE
bu3NYECKyI0 KapTUHY MPOUCXOASIIETO SBICHHUS.

3anummre auddepeHnnanbHoe ypaBHEHHE JIEKTPHUUECKUX KoleOaHUH B KOHTYpE C y4eTOM
3aTyXaHusl.

Yro Ha3bIBaeTCs JOOPOTHOCTHIO KOHTYPA M KaK TOOPOTHOCTh COOTHOCHUTCS C HAINPSKEHUSIMU
Ha R, L, C ipu pe3onance?

Yro Takoe pe3oHaHc TokoB? HanpsxeHuii?

BriBequte 3akoH Oma 1181 1IENU MEPEMEHHOT0 TOKa.

Kak omnpenensercs MTHOBEHHasi MOLITHOCTD B LIENH NepeMeHHoro Toka? M3 kakux yacrel oHa,
cocrout? KakoB ux ¢uznueckuit cmpicia?

UTo Takoe BEKTOp HAMarHWYE€HHOCTH U Y€MY OH paBeH?

KakoBa cBsi3b MEXly MHAYKLHUEH, HAPSHKEHHOCThIO MAarHUTHOTO T0JISI, HAMarHU4E€HHOCTHIO,
MarHUTHOM BOCIIPUUMYKBOCTHIO 1 MAarHUTHOW MTPOHUIIAEMOCTBIO BelIecTBa?
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Kakue BemecTBa Ha3bIBAlOTCS JUaMarHETHKAaMH, MapaMarHeTUKaMu, (eppomMarHeTHKamu?
KakoBbl 110 3HaKy U BeIMUUHE (ITOPSJI0K) X MAarHUTHAs IPOHUIIAEMOCTh?

Urto Takoe criuH 3J1ekTpoHa? Yemy oH paBeH?

Kak oOBsSICHUTH sIBIICHUE TMaMarHeTu3Ma, apamMmaraeTuima’?

Yro Takoe JOMEHBI U 1oueMy (peppOMarHeTUK UMEET IOMEHHYIO CTPYKTYpY?

Uro takoe netisa rucrepesuca Gpeppomarseruka? OT 4ero 3aBUCUT €€ TUIOIAIb?

3anummuTe ypaBHeHHUs MakcBesuia B HHTETpaibHOU Gopme,

3anummTe BOJHOBOE ypaBHEHUE ISl HEKOTOPOH (PYHKIUH f.

Jlokaxxute, 4TO JIEKTPOMArHUTHOE 10JI€ PACIPOCTPAHAETCs] BOJTHOOOPA3HO.

Kak onpenensiercs 1aBiaeHue 31EKTPOMAarHUTHOM BOJIHBI?

Yro Takoe nmoka3aTesb NpeJoMIIeHUs Cpebl (a0COTIOTHBIN U OTHOCUTENBHBIN)?

Uro Takoe K03 UIMEHT OTpaKEeHUs, IPOITYCKAHUA?

3amnucathb (hopMyiTy AJIsl CKOPOCTH CBETA B CpeJie C [ToKa3aTeIeM MPEJOMIICHHUS .

Kak Belpakaercs moKazareiab IPEeJOMIIEHUS CPEbl YEPE3 €€ TUAIEKTPUUECKYIO0 U MAaTHUTHYIO
IIPOHULIAEMOCTH?

3amucarhb BeIpakeHue It BekTopa Y MoBa-Iloiitunra. Kako ero ¢pusndeckuii cMbICi?

Yro Takoe nHTEHCUBHOCTH cBeTa? Kak CBsA3aHa HHTEHCUBHOCTD C AMILIUTY O BOJIHBI?
CdhopmynupoBaTh 3aKOH OTPaKCHHUS CBETA.

3anucarh 3aKOH IIPEJIOMJICHUS CBETA.

Uto Takoe CBETOBOM MOTOK, B YEM OH U3MEPSAETCS?

Yro Takoe cuia cBeTa, OCBEUIEHHOCTh TOYEYHOTO UICTOYHMKA CBETA?

Cdhopmynupyiite 3aKOHBI T€OMETPUIECKON ONTHKH.

Kak ¢popmynupyercs npuniun Oepma?

OO®bsicHUTE X071 JTydell B IpU3ME,

Kakue n1H3b1 Ha3bIBalOTCA COOMPAIOLIMMHU, PACCEUBAIOIIUMU?

HazoBure xapakrepHble 0cH, TOYKU U INIOCKOCTH JIMH3BI.

BeiBenute hopmyny AMH3BI.

Kax mocTpouTs n3o0pakenue B chepruieckom 3epkase?

Kak noctpouts n306pakeHue B IIIOCKOM 3epKaie?

Urto Takoe KOrepeHTHbIE HCTOYHUKU U BOJIHBI?

B yem cocTouT siBieHue naTepdepeHuuu ceera?

3anucarh, 4eMy paBHa pa3HOCTh (a3 MEeXAy JBYMsI BOJIHAMM, €CIIM Pa3HOCTh XO0/la MEXITY
HUMHU paBHa A.

Uemy A0KHA paBHATHCS Pa3HOCTH (pa3 U pa3HOCTh X0/1a MEXY IBYMsI HHTEp()EepUpyOLIUIMU
JTy4amu, 4TOOBI B JaHHOW TOYKE HAOJII0JaNICst MAKCUMYM (MUHUMYM) HHTEHCUBHOCTHU?
[ToryunTs (hopMyny AJii ONTHYECKON Pa3HOCTU XOJa Jiyded MpH MHTep(PEpEeHLIUH B TOHKUX
IUICHKaX.

Uro Takoe mupuHa uHTEPHEPEHIIMOHHOM 1M0I0CH?

Yro Takoe moyIocsl paBHOTrO HakjIoHA? I'1e OHM JTOKAaTN30BaHbl?

UTto Takoe moaockl paBHOM TOMMHBI? ['1€ OHM JIOKaTN30BaHbI?

OOBscHUTE palyKHYIO OKPACKy MBUIbHBIX Iy3bIpeil. [loueMy B HEKOTOPBIX MeCTax Iy3bIpU
P OTPAXKEHUH OT HUX CBETA Ka)KyTCsl YEPHBIMU?

VYkaxwure, Kakue JTy4u HHTepepupyroT npu odpazoBanuu kouer Herorona?

B uem coctourt sBinenne nudpaxiuu ceera’?

B uyem cocrout npunuun Iroiirenca? Yem @penens ngomonHun npuHuun [roiirenca?
Cdopmynuposats npunnui [ torirenca-OpenHens.

Yem ornnuaercs audpaxust Openens ot qudpakiun Opaynrodepa?

Kak ctpositcst 30Hb1 @peHenst 17151 CBETOBOM BOJIHBI OT Toue4yHoro uctounuka? Kakosa popma
Takux 30H? KakoBo cooTHOIIEHNE UX TUIOmanen?

Kak 00bsicHUTh HaMYMe CBETJIOrO MATHA B LIEHTPE KapTUHBI MPH TUPPAKIUH OT TOUEYHOTO
MCTOYHHUKA Ha KPYTJIOM HENIPO3pavyHOM dKpaHe?
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3anucaTh pa3HOCTh XOJa JUIsl IBYX KpaHUX Jiydei npu audpakuun OpayHrodepa Ha OTHOM
LIEJIH.

Uro npeacTaBisieT co0oi nudpakiimoHHas pemerka?

Hanummre ycnoBue riaBHBIX AU(QPAKIIMOHHBIX MAKCHMYMOB JIJISl PEIIETKH C epuoiom d?
Kaxoii cBeT Ha3bIBaeTCA MOJISIPU30BAHHBIM?

Urto takoe yron bptocrepa? KakoBa nosisipuzaius oTpaxkxeHHOro noj1 yriom bprocrepa myqa?
B ueMm cocTour siBIIeHHE TBOMHOIO Jy4YenperoMIeHus?

Kak o0bsicHsIeTCS SIBIIEHUE TBOWHOTO JTy4enpeToOMICHUs?

CdopmynupoBats 3akoH Masroca.

B uem 3akirouaercs aBienue auxpousma? Kak nenarorcs nonsipouabl?

Kak ocyiecTBisiercs 1 AJig 4ero npuMeHseTcsl sIBJICHHE UCKYCCTBEHHON aHU30TpOuu?

B uewm 3akmouaercs s ekt Dapanes?

Kakoe uznyuyeHue Ha3bIBalOT TEIJIOBBIM?

Urto Takoe sHepreTruuecKasi CBeTUMOCTh Tena?

Uto Ha3bIBaeTCA U3Iy4aTEIbHON CIIOCOOHOCTHIO Tena?

Uro Ha3bIBaeTCs NOMIOUIATENbHOM c10cOOHOCTHIO Tena? B kakux mpenenax MoKeT MEHAThCS
norjouaTenbHas CHoCOOHOCTh Pa3MTUYHbIX TEN?

Uto Takoe aOCOMOTHO 4YepHOE Teno? YKaXHTe CrocoObl peanu3anuu abCOIIOTHO YEPHOTO
TeNna B SKCIepuMeHTe?

Cdopmynuposats 3akoH Kupxroda 1ist TEIII0BOTO U3TyISHUS

Cdopmynuposats 3akoH Credana-bonbimana.

CdopmynupoBaTh 3aK0H cMeleHUsT BuHa.

B uem cymnocThs runotessl [nanka?

KakoBo BeIpakeHue /isi SHEpTrUU KBaHTa CBeTa?

KaxoBbl ocHOBHBIE 3akOHBI (hoTOdPekTa?

Uro Takoe "kpacHas rpanuna’ gorodddexra?

Hanucath u 00bAcHUTE ypaBHEeHHE DitHIITENHHA 1715 poTodddeKTa.

Urto takoe nunuu bamemepa?

B uem cymHocTs Mogenu aroma Tomcona?

Uro npexacrasisieT codoit moaens atroma Pezepdopaa? CylHOCT €ro OmbITOB.
Cdopmynupyiite noctynarsl bopa.

B uewm 3akmrouaercs runoresa jae bpoiinsa?

KakoB usndeckuii cMbICT ”HTEHCUBHOCTH BOJH Jie bpoiinsa?

ChopmynupyiiTe mpuHITUI HeonpeaeneHHocrtei [ eitzendepra.

3anumute ypaBHeHnue Lllpenunrepa.

Chopmynupyiite npuniun [laynu 1ist atoMa Wi Apyroit KBAHTOBOM CUCTEMBI.

W3 yero cocTouT monHasi SHepTrust MOJIEeKyiIbl? OObSICHUTE 3TH BUJIbI SHEPTUU.

9.  OBPA3BEI MOAYJBHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKWI HAITMOHAJIBHBIN YHUBEPCUTET»
buonorunueckuit gpaxynbrer

Hanpaenenue noocomosxu:  06.03.01 buonozus

Ipoguns: oowuit
Ilpoepamma noocomosku: bakanaspuam
Cemecmp 2

Yuebnas oucyuniuna Dusuka
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MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. KpusonuneitHoe nBmwxenue. KuHematuka JBUKEHUS 10 KPYTY.
2. T'mppka wmaccoit 50r, mnpuBs3aHHas K HUTH JauHOM L=25cM, omnmceiBaeTr B

TOPU30HTAILHOM TIOCKOCTH OKpYX)HOCTh. CKopocTh BpamieHusi n= 6200/cek. Haiitu
HATSHKEHHUE HUTH.

YTBepkIeHO Ha 3acenanuu Kadeapsl 00mend GU3nKu U TUIAKTUKU HU3UKA
IpOTOKOJ Ne OT «__ » 20 1.

3aBenyromuii kKageapoit
[IpenonaBarens

KpuTepnn OLHCHUBAHUS MOAYJBHOI'0 KOHTPOJISA

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 5
Bcezo 15

10. OBPA3EIl 9K3AMEHALIMOHHOI'O BUJIETA

IOy BIIO «IOHEIKA HAIIMOHAJIbHBIII YHUBEPCUTET»
buonoruueckuii pakynbrer

Hanpaenenue noocomosxu:  06.03.01 buonozusn

Ipoghuns: oowun
Ilpoepamma noocomosxu: bakanaspuam
Cemecmp 2
Yuebnas oucyuniuna Duszuka
BUJIET Nel
1. TlpeoOpazoBanus ['anmumnes. 3akoHbI ABMKEHUS B HEMHEPIIMOHHBIX CHCTEMAax OTCYUeTa.
2. Tlone ckopocreit. Jluauum u TpyOKM TOKa. YpaBHEHHE HEPA3PHIBHOCTH.

3. Ompenenuth HaMMEHbIIIEE BO3MOXKHOE JIaBIICHHE HICATFHOTO ra3a B MpoIecce, KOTOPBIN
porcxoauT 1o 3akony T =Tp + aV? rae Tou o -KOHCTAHTEI

YTBepKAeHO Ha 3aceaHuu Kaheapbl oduient gpuszuxku u oudakmuku uzuxku
nporokonNe  or" " roja
3aBeyIoNui Kadempoit

9K3aMCHATop
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Kpurtepuu oneHuBanus 3K3aMeHa

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 10
Bcezo 50

11. OBPA3EIl TECTOBOI'O 3AJAHUS

Pabora cunbel F Ha myTH S onpeznensieTcs Kak:

T 2. A=+ 3. A=

4. AT FS

S

U’1|T|l

12 . KPUTEPUU OLUEHUBAHUSA

ITo xypcy mpearnosaraercsi IpoBeICHUE TPOMEXKYTOUHOM aTTeCTallMi B BHUJIE BBINOJIHEHUS
1ab0paToOpHbIX paboT, MOAYIBHOI'O KOHTPOJIS U 3K3aMeHa. MOo1yJIbHBII KOHTPOJIb U 3K3aMEH MOTYT
IPOBOJUTHCA KaK YCTHOM MIJIM NUCbMEHHOU (opme 1o Ouiietam, Tak U B (hopMe TECTUPOBAHUS.

WroroBas oleHka ompeaensercss Kak cyMma 0ajnoB, HaOpaHHBIX CTYIEHTOM B TEYEHHE
ceMecTpa Mo KaX/I0My COJEp KaTeIbHOMY MOAYIIIO U CEMECTPOBOIO IK3aMeHa

Pacnpeoenenue 6annos, Komopvie Mo2ym noayuums cmyoeHmol

6 npoyecce ulyuenui 0uClﬂll’Ulqul

Mooyns 1
Jlabopamopnsie | Modynvnutii Tecmosgwtit KOHmMpoONL Jk3zamen Bcezo | /lononnumensno
pabomol KOHMPOJIb (konmponvnas paboma) 30 AKMUGHOCHLb
21 15 14 50 100 oo 10
Mooyns 2
Jlabopamopnwvie | Moodynvnutii Tecmoewtit KOHmMpONL IKzamen Bcezo | /lononnumenvno
pabomol KOHmMpOoJip (konmponvnas paboma) 30 AKMUGHOCHLb
21 15 14 50 100 00 10
BI/I,Z[ 3aHATUA 3HaHI/IC, YMCHUC U HABBIKU banmnel
1.|JTaGoparopHas JlaGopaTopHass ~ pa0oTa  BBINIOJIHEHA  CaMOCTOSATEIBHO, 1
pa60Ta (MaKCI/IMyM IPOBCACHBI BCC HCO6XO,[[I/IMBIC HUCCIICOOBAaHUA, 00BICHEHBI
3 Oamna) e WCCIEOBAaHUH M METOJUKA BBITTOJHEHUS pPaOOTHI,
MOJIYUYCHBI  MPABUJIIbHBIC  PC3YJIbTATLI, BBIIIOJHCHBI BCC
HEO0OXO0 MBI pacyeTsl, rpaduku. CrenaHHbIe BBIBOJIBI.
PaCCMOTpCHa TCOpHA ABJICHUSA, KOTOPOC HCCICAYCTCA B 1
pabore.
[Tonmy4yens! TeopeTrueckue (GOpMyIbl, KOTOPbIE OOBICHAIOT 1
nagHoe  sBiaeHwe. CaenaHel  BBIBOJBI  OTHOCHUTEIBHO
NIPUMEHEHHUS TEOPETHUYECKUX 3HAHWUW HA MPAKTHKE.
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.|CemecTpoBblii YETKO W TOJHOCTHIO 3HACT BeChb OOBEM MPOTPaAMMHOTO

9K3aMEH Martepuana. 3HaHUS TIyOOKWe, TWpOYHbIE, OOOOIICHHEIE,

(3a orBer Ha oauH cucremHble. He nmomyckaer oOmHMOOK B H3JIOXKEHUU 20

TEOPETUYECKUI W3y4YEHHOTO Marepuana. J[eMOHCTpUpPYEeT HOJIHOTY OTBETOB

BOIIPOC MakcUMyM 20| Ha JOIOJIHUTENbHBIE M YTOUHSIOIIKME BONpPOCHL. Bolaenser

0asioB) [JIABHBIE TIOJIOKEHUSI B HW3YYEHHOM MaTepualle U He
3aTpyJqHSETCS] NPU OTBETAX HAa BUJOU3MEHEHHBIE BOIIPOCHI. 10

Moy IbHBIH CB00OHO TPUMEHSET MOJyYCHHbIE TEOPETUUYECKUE 3HAHUS

KOHTpOJIb (32 oTBer | MIPY PEIICHHUH MPAKTHHECKHX 337124

Ha ofHuH . B orBere npuCyTCTBYIOT HECYLIECTBEHHBIE, BTOPOCTEIICHHBIE

Teopetutcckin VOYIIEHUsT B OCHOBHOM IpPHU IPaBUIBHOM OTBETE. 3HAET 18

BOMPOC MaKCUMyM CYILLIECTBEHHBIE [IPU3HAKU IIOHATHUH, SIBJICHUH,

10 6anrnos) 3aKOHOMEpPHOCTEH, CBs3zell Mexay Humu. CB0OOOIHO
AQHAJIM3UPYET, JENaeT BBIBOJABI, WCIPABIAECT JOIYILICHHBIC 9
omnOku. IlpumeHsier 3HaHUS B HECKOJIbKO HW3MEHEHHBIX
CUTYyalUsX.
3HaHUS JOCTATOYHO MOJIHBbIE. MOXKET NPUMEHSATh 3HAHUS B 16
HEKOTOPBIX  CTAaHJAPTHBIX  CUTyalMsX. Y CTAHABIMBACT
CYILLIECTBEHHbIE CBSI3U U 3aBUCUMOCTH MEXAY SIBJICHUSIMHU.
OTBeT TMONHBIN, MPaBWIBHBIN, JOTHYeCKH OOOCHOBAaHHBIMH, 8
XOTS €My He XBaTaeT COOCTBEHHBIX CYXICHUU
[IpaBUNIbHO, JIOTMYECKH IMOCIENI0BATEIbHO BOCIHPOU3BOAUT 14
TEOPETHUYECKUN MaTepual. YMEET NIPUBOAWTH OTJIEIbHBIE
MIPUMEPBI 7
JleMOHCTpUpYyET YCBOEHME OCHOBHOIO MAaTepHalia, OJIHAKO 12
TpeOyeT IOMOJHUTENBHBIX WM YTOUHSIOUIMX BOIPOCOB JUIS
MOJTHOTHI OTBETA 6
B oTBeTe mpHUCYTCTBYIOT CYIIECTBEHHbIE OLIMOKHU, HEMOJIHOE 10
OCBEIICHUE TEMBI, HEYETKOCTD U IIyTaHULIA. z
3HaeT NPUMEPHO MOJIOBUHY MaTepHaa. 8

4
3HaeT TOJBKO CYIIHOCTh Bompoca. BocmnpousBogur 6
OTHeNbHbIE  (parMeHThl  MaTepuaisa €  [TOMOUIBIO 3
JK3aMEHaTopa
He3nanme warepnana. YacTuuHble OTBETBI Ha MPOCTHIE 2
BONPOCHI (popManbHOTO 3HAHUSA 1

.|CemecTpoBbIi Paccmotpen  ¢u3myeckuid  CMBICT  3aJaHUS, BBISICHEHBI

JK3aMeH ¢u3nyeckrue 3aKOHbI, KOTOPbIE HEOOXOIUMO MPUMEHATh IpU

(3a 3amauy Bcero 10 | permeHun JaHHOM 3a1a4yu, 3alWcaHa CHUCTEMa YypaBHEHUH,

0aioB) KOTOpasi ONHCHIBAET SIBJIICHHE. 1
Pemena cucrema ypaBHeHuUH, nojiyueHa KoHeuHasi opmyna, 3
IIPOBEZICHA IIPOBEPKA HA PA3MEPHOCTD.

MonynbHbII 2

KOHTPOIIb (33 38184y | TIpoBedeHHEIE YHUCJICHHBIE pacyeTsl. ITOCTPOEHBI 4

MaKCHMyM 5 HeoOXoauMble  TpaduKH,  pacCMOTpPEHBl  Ipe/elbHbIe

GasioB) TePEXO/IbI. 2
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4.|KonTponbHas PaccmoTpen  (u3mueckuii CMBICH  3aJaHUS, BBISICHEHBI 1
pabora (3a ogHO (du3nvecKkre 3aKOHBI, KOTOPbIE HEOOXOJIUMO MPUMEHSTh TPU
3aJlaHue MAKCUMYM | pEIICHWH JaHHOW 3a/ayd, 3amucaHa CHCTEeMa YypaBHEHUH,

3 6aa) KOTOpast ONKCHIBACT SIBJICHUE.
Pemena cucrema ypaBHeHUH, MojlydeHa KOHeUHas opmyoa, 1
MPOBEJICHA MPOBEPKA Ha Pa3MEPHOCTb.
[TpoBeneHHbIC YHCJICHHBIC pacueTsl. MIOCTPOCHBI 1
HeoOXoauMbIe  TpaduKH,  pacCMOTPEHBl  IpeNeibHbIC
TepeXoIbl.

5.|lononHUTENHHBIC Ctporoe BeimosiHeHUE rpadrka yaeOHOTO mporiecca. 3

OasuIbI 3a akTHBHYI pPa0OTy Ha 3aHATHSX, ydacTue B pemeHun | He
3aja4, IpaBUIbHBIE OTBETHl HA TEOPETUYECKHE BOMPOCH (3a | Oosee
OJTHO 3aHSTHE). 7
Hlkana coomeemcmeus 6a11068 HAUUOHAILHOU WIKATlE
Ouenka no Ouenka no | OueHka 1o rocyJapcTBeHHOM 1KaJe Ouenka no
mkaue ECTS 100- (3x3ameH, 1u¢depeHUNPOBAHHBIN rocy1apcTBeHHOM
0aIIIbHOM 3a4eT) mKaJje (3auer)
KaJje
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YIOBIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyOBIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJICTBOPHUTEIIHHO) HE 3a4TCHO
C BO3MOXKHOCTBIO TIOBTOPHOM cllauu Mpu
YCJIOBUH 00s13aTEILHOTO Hab0Opa
JIOTIOTHUTEJIHHBIX 0aJIlIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TPOLECCA

1. Jlna npoBeneHus: JEKIMOHHBIX 3aHATUNA TpeOyeTcs ayauTOpHUs Ha TpyIny, 000pyaIoBaHHAS

MEJIOBOM MIIH HHTepaKTHBHOﬁ ﬂOCKOﬁ, MyHBTHMeHHﬁHBIM IIPOCKTOPOM U 3KPaHOM.

2. Jlns obGecrnieueHns 1abOpaTOPHBIX 3aHATUN 110 TAHHOMY KypCy HEOOXOAWMBI CIIEIHATbHBIM
o0pa3oM 000pyIOBaHHbBIE Ay TUTOPUHI

Hoyt6yk.

No ko

CreHanl.

Brixon B MHTEpHET.
Wi-Fi moctyn B KopIiycax yHUBEPCHUTETA.
TexcToBble 1 AMeKTpOHHBIE pecypchl HayuHoi 6M0IMoTeKH yHUBEpCUTETA.
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14. PEKOMEHJOBAHHASA JIUTEPATYPA

Ne
n/n

HaumenoBanue

KoJa-Bo
IK3eMILISIPOB B
onodJImoTEKe
JlonHY

Hanan4yue
3JIEKTPOHHOI
BEpPCHHU B
IbC

Ocnosnas 1umepamypa

Cagenbes, . B. Kypc o6mieit ¢pusuku : B 5 kH. : [YVue0.
nocobue 1y1st BTy30B]. - M. : Actpens : ACT, 2003. -

Cagenbes, . B. Kypc o6mmieit ¢pusuku : [Yue6. mocobue
qutst BTy30B]. B3 T. - 3. u3n. - M. : Hayka : ACT, 1988

20

Bonwskenmreita B.C. COoopHUK 3a/1a4 110 001IeMY KypCy
¢busuku: Yueb. mocobue st BTY30B. - 12-e u3 . ucmp.-
M.: Hayka, 1990,- 400 c.

30

Kypc o6meit ¢pusuku, Kaura 1, Mexanuka, bonapes
B.B., 2019
(https://obuchalka.org/20190717111550/kurs-obschei-
fiziki-kniga-1-mehanika-bondarev-b-v-2019.html

Jlonoanumensvnan numepamypa

Kamureesckuii, H. 1. BomnoBas onTuka: Yue0.
nmocodue JjIsi CTYIEHTOB BY30B, 00YJAIOIIUXCS IO
HanpasiieHuto "®m3uka" u cnern. "OnTuka'. - 3-¢ U3, -
M. : Bercm. mk., 1995. - 464 c.

CusyxwuH, /1. B. O0mmii kypc ¢pusuku: Yuebd. nocodue
g ¢us. crienuanbHOCTeH By30B: [B 5 1.] :. - U3n. 4-e. -
M. : ®usmataur : U3n-so MOTHU, 2004. - 654 ¢

15

SBopckuit B.M., ITunckuii A.A. OCHOBBI (PU3HUKH:
VYueb. B 21. T1. Mexanuka. MonekynspHas pu3uka.
Onexrponunamuka/ [Tox pex F0.U. luka.-5-e u3n.,
crepeot.-M:. DUSMATIJIUT, 2003.-576¢.=ISBN5-
9221-0382-2
https://may.alleng.org/d/phys/phys61.htm

(B cBOOOJTHOM JIOCTYTIE)

byrukos, E. UI. OnTuka: [Yue6. mocobue mis dus.
creu. By3oB] / E. U. Byrukos ; ITox pen. H. 1.
KamureeBckoro. - M. : Beicmr. mk., 1986. - 511,[1] ¢

Mexanuka, MonekysspHas GU3uKa 1 TEpMOIMHAMUKA,
Hsanos A.E., Ueanos C.A., 2016. — 950 c.
(https://s.11klasov.ru/7288-mehanika-molekuljarnaja-
fizika-i-termodinamika-ivanov-ae-ivanov-sa.html

Noabkown

15. ”TH®OPMALIMOHHBIE PECYPCBI

bubnuoreka Poccuiickoro rymanutapaoro Murepuer-Yuusepcutera // http://www.i-

u.ru/biblio/

Nudopmarmonnsie 6a3st PAHXul'C // http://www.lib.ane.ru/online
YHuBepcuterckas oudimoreka onnaiin // http://www.biblioclub.ru/
denepanbublii nopran «Poccuiickoe oopazoBanue» http://www.edu.ru/
HoBoctu nHayku «2nemeHTs» http://elementy.ru/novosti_nauki

Caiit JlouHY http://donnu.ru/
Caiit 6ubmmorexku lonHY http://library.donnu.ru/
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http://www.biblioclub.ru/
http://www.edu.ru/
http://donnu.ru/
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16. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopriopatusnas aunensus JOHHY Ne 46484614);

2. Microsoft Office (kopnoparuBras nunensus JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (suensus nporpammsl DreamSpark 1ist BeICIIHX y4eOHBIX
3aBeICHUN);

4. Jlunensuu GPL, Apache, BSD a1t cBo60AHOTO MTPOrpaMMHOTO O0ecTieueHus: AHTUBUPYC
Kacnepckoro, Adobe Acrobat Reader, XPDF, Paint.NET.

17. ©CITOJIb30BAHHUE JIEKTPOHHOT'O OBYYEHUA U JUCTAHIIMOHHBIX
OBPA30OBATEJIbHBIX TEXHOJIOI UiA

[Ipu peanmuszauuu nporpamMMbl JUCHMUIUIMHBI MOTYT HCHOJIB30BATHCSA CIEAYIOIIHUE BHUIbI
3JIEKTPOHHOT'O B3aUMOJEHCTBHUS MPENOAaBaTENb-CTYIEHT:

- pasMemnieHue Y4eOHBIX MAaTEepHAOB B OOJAYHBIX XPAHWJIUIIAX TIPENoaaBaTese s
UCIIOJIb30BaHUs CTYICHTaMU IPH MOJATOTOBKE K 3aHATHSIM;

- pacchplIKa IO 3JIEKTPOHHOM IMOYTE MATEPUAVIOB M 3aJaHUM U1 BBINOJHEHMS, MPOBEpPKa
BBIIIOJIHEHHBIX 3aJJaHU;

- OJ/IEPKKA CTPAHUYKH MPENOAABATEN U TPYII MPENOAABATENb-CTYICHThI B COLIMAIbHBIX
CeTsIX Uit 0OecreyeH s TEKYIIero KOHTPOJIsl pabOThI CTYAEHTOB.

PaGowas mporpamMMa paccMOTpeHa W TIepeyTBEpXKAE€HAa Ha 3acelaHuu Kadeapel ¢
n3MeHeHussMu (0e3 n3meHeHui) Ha 202 TO/I.

ITpoTtokon 3acenanus kadeapst Ne oT . 3aB.xadeapoit




