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1. TACIIOPT PABOYEM ITPOT'PAMMBI
OYVYII1.13 ®usuka

1.1. Ob6aacTh npuMeHeHus padoyeil NPOrpaMMbl
Pabouast nporpamma sIBJII€TCS YacThIO MPOTPAaMMBI IOATOTOBKH CIIEHAIMCTOB CPETHETO 3BEHA

B cootBerctBUU ¢ PI'OC mo cnemmansHoctu CIIO 26.02.06 Okcrutyatanus CyaoBOTO
AIIEKTPOOOOPYTIOBAHUS M CPEJCTB ABTOMATHKHU.

1.2. MecTo y4eOHOI IMCHUIIMHBI B CTPYKTYype POrpaMMbl NOATOTOBKH
CIENHATHUCTOB CPeJHEro 3BeHa: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTEeNIbHYIO

MOATOTOBKY.
[Iporpamma paspabotana Ha ocHoBaHuM TpeOoBanuii DI'OC cpemnero obmero
o0Opa3oBaHus c y4EeTOM npodeccuoHaIbHOM HaIpPaBJIEHHOCTU MOJTy4aeMoi

npodeccuu/CrenuaIbHOCTH, Peau3yeMoii Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHMUs.

B 3aBucumoctu or  mpodecCHOHaIbHONW HAMpaBJIEHHOCTH TOJdy4yaeMoi mpodeccun/
CHENHATBHOCTA CPEAHET0 NMPOPECCHOHATIHLHOrO 00pa30BaHUs MPENOIAaBATENh CAMOCTOSITEIHHO
ompezenseT TOCIeI0BaTEIbHOCTh HM3yUYeHUsT U O0bEM 4YacoB, OTBOJUMBIM Ha U3y4eHHE
OTJENFHBIX TEM, a TaK JK€,MOXKET MPOBOAMTH JIAOOPATOPHBIE PAbOTHI IO CBOEMY YCMOTPEHHIO C
y4€TOM  HMMeIIerocs 060pya0BaHUs
1.3. lHean u 3apa4u

1.2. Uenu u niaHupyeMble pe3yiabTaThl OCBOCHHS MPOTPaAMMBbI:

Coneprxkanue nmporpaMMbl 0011e00pa30BaTENbHON AUCIUIUIMHBI « DU3HKa» HAIIPABICHO
HAa JIOCTH)KEHHUE CJIeYIOIIUX 1esIei:

* (hopMupoBaHKe y 00yUaIONIMXCSl YBEPEHHOCTH B IEHHOCTH 00pa30BaHusl, 3HAUUMOCTH
buznyecKuX 3HAHUM JIsI COBPEMEHHOTO KBaTU(UIIUPOBAHHOTO CIICUATNCTA TIPU
OCYILECTBIICHUH €r0 MPO(EeCCHOHATBHON eI TENFHOCTH;

* (opmMHpoBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJIaJIeHUE CIeU(PUIECKON CUCTEMON (PU3NYECKUX MMOHATHI, TEPMUHOIOTHEN U
CHMBOJIUKOM;

* OCBOCHHE OCHOBHBIX (DU3MUECKHUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUE OCHOBHBIMH METOJIAMHUHAYYHOTO TTO3HAHUS MPUPOIBI, UCTIOTH3YEMBIMU B
¢dusuke (HaOMIOACHUE, ONTMCAHNUE, U3MEPEHHE, BHIIBI)KEHNE THIIOTE3, TIPOBEICHNE
AKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSIMHU 00pabaThIBaTh TaHHBIC YKCIIEPUMEHTA, OOBSICHATH MOTYYCHHBIC
pe3yNbTaThl, yCTAHABIUBATH 3aBUCUMOCTH MEXAy (GU3MUECKUMHU BEeIHUYMHAMU B HAOII0]aeMOM
SIBIICHUH, JICTIaTh BHIBOJIBI;

* popmupoBanue yMeHus peuiath GU3NIECKUE 3a/1a4u Pa3HbIX YPOBHEH CII0)KHOCTH;

* pa3BHUTHE MTO3HABATENILHBIX HHTEPECOB, UHTENIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B
nporecce MpuoOPETeHHSI 3HAHUIA ¢ UCTIOH30BAaHUEM PA3IMYHBIX HCTOYHUKOB HH(POPMAITUU U
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI; YMEHUI (GOopMyITupoBaTh U 00OCHOBHIBATH
COOCTBEHHYIO MO3UIIHIO IT0 OTHOMICHHUIO K (PU3UIECKO WH(POPMAIINH, TTOTyd4aeMO U3 pa3HBIX
HUCTOYHUKOB;

* BOCIIUTAHUE YYBCTBA TOPAOCTH 32 POCCHICKYIO (PU3UIECKYIO HAYKY.

OcBoenne Kypca yueOHOW TUCIUTUIMHBI « DU3UKa» MperoaaraeT perieHne ciaeayonnx
3ajad:

* npuoOpeTeHne 3HaHnui 0 QyHAAMEHTaTbHBIX (PU3UIECKUX 3aKOHAX, JISKAIINX B OCHOBE
COBPEMEHHOM (PpU3nvecKoi KapTHHBI MUPA, TPUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPOMCTB U
MIPOM3BOJICTBEHHBIX MPOIIECCOB, O HAMOO0JIEe BAYKHBIX OTKPBITUSX B 0071acTU (DU3UKH, OKA3aBIINX
OTIPEICIISAIONISE BIMSHUE HA Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

* MOHUMaHue (PU3NIECKON CYITHOCTHU SBICHUH, MPOSBISIONINXCS B paMKax
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MIPOU3BOJICTBEHHON AESITETbHOCTH;

* OCBOCHHE CIIOCOOOB HCIOJIb30BaHUS (PU3NUECKUX 3HAHUHN AJIS PelIeHUs IPaKTHUECKUX
U ipoeCCUOHAIBHBIX 33/1a4, O0BSICHEHUS SBJICHUHIIPUPO/IBI, TPOU3BOICTBEHHBIX U
TEXHOJIOTUYECKUX MPOIECCOB, IPUHIIUIIOB * TPUOOPETEHHE 3HAHUH 0 PyHIaMEHTAIbHBIX
buznyeCKUX 3aKOHAaX, JIEKAIIUX B OCHOBE COBPEMEHHON (PM3UUYECKOI KapTUHBI MUPA,
MPUHIIMIIOB ACUCTBUS TEXHUUECKUX YCTPONUCTB M TEXHUYECKUX IPUOOPOB U YCTPOICTB,
oOecrieyeHns: 6€30MACHOCTH MTPOU3BOICTBA U OXPAHBI IPUPOIBI;

* hopmupoBaHUEe yMEHUH permarh y4eOHO-IPAKTUICCKHE 3219l (PU3NIECKOTO
coJiepkaHus ¢ y4ETOM podhecCuoHaIbHOM HallPaBIeHHOCTH;

* IPUOOPETEHUE ONBITA MMO3HAHUS U CAMOTIO3HAHMS, YMEHUN CTaBUTH 33/1a4H U PEIIaTh
npo0eMbl ¢ y4€ToM NpodecCHOHANTBHON HaPaBICHHOCTH;

* popmupoBaHUE YyMEHUI HCKaTh, aHAJTM3UPOBATh U 00padaThIBATh (PU3MUECKYIO
uHPOpPMALIKIO C YIETOM PO eCCHOHATFHON HANPaBIECHHOCTH;

* IOATOTOBKA O0YYAIOMIMXCS K YCIIEITHOMY OCBOSHUIO JUCIMILIUH U MOAYJIeH
npo¢eCCHOHATBLHOTO IUKJIA: (POPMHUPOBAHUE Y HUX YMEHHIA U OIBITA JIEATEITLHOCTH,
XapaKTepHBIX A7 Mpodeccuil / TOMMKHOCTEH CITy KaluX WK CIIeHUaTbHOCTEH, MOIy4aeMbIX B
po(hecCHOHATTLHBIX 00Pa30BaTEeILHBIX OPTAHU3AIIHSIX;

* IOATOTOBKA K (POPMUPOBAHUIO OOILIUX KOMITETEHIINH Oy IyIIero CrerraincTa;
Oco0eHHOCTh (hOpMHUPOBAHKS COBOKYITHOCTH 33124 U3YICHUS (DU3HMKH JIJISi CHCTEMBI CPEIHETO
npodeccuoHaNBFHOTr0 00pa30BaHUs 3aKII0YAETCS B HEOOXOAMMOCTH peain3aun
npodeCCHOHATBLHON HAMIPABICHHOCTH PEIIaeMbIX 3a1a4, yuéTa 0COOCHHOCTEH cephl
JEeSTENIbHOCTH OyIyIIUX CIEeUATNCTOB.

B pesynbrare ocBOCHUS AUCITUTUIMHBI 00YYaIOUTUICS J0JI7KEeH 3HATD:

* CMBICII TOHATUH: (PU3UUECKOE SBJICHUE, TUTIOTE3a, 3aKOH, TEOPHS, BELIECTBO,
B3aUMO/ICHCTBHE, SJICKTPOMAarHUTHOE TI0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE /IO,
MOHU3UPYIOLINE U3ITYICHUS;

* CMBICHT (PU3MUYECKUX BEJIIMYHH - CKOPOCTh, YCKOPEHUE, Macca, CHIa, UMITYJIbC, padoTa,
MeXaHUUEeCKasi SHEPTusi, BHYTPEHHsIsI SHEPIHsl, aDCOIIOTHAs TeMIepaTypa, CpeaHss
KWHETHYECKas SHEPTHsI YaCTHUI] BEIIECTBA, KOJMIECTBO TETUIOTHI, JIIEMEHTAPHBIHN 2JIEKTPUIECKUI
3aps;

* CMBICI (PU3HUECKUX 3aKOHOB KJIACCHYECKONW MEXaHUKH, BCEMHUPHOTO TATOTCHHUS,
COXpaHEHHS YHEPTHH, HMITYJIbCA U DIIEKTPHUYECKOTO 3apsi/ia, TEPMOINHAMHUKH,
3JIEKTPOMArHUTHON MHAYKLNH, poTor(dexTa;

* BKJIQJI POCCUMCKHX U 3apyOeKHBIX YUEHBIX, OKAa3aBUIMX HaUOOJIbIlIEE BIUSHUE HA
pa3BuUTHE (DU3HKHY;

B pesysnbrare 0cCBOCHUS TUCLUIIIMHBI 00YYatOLIHiCs A0JKEeH YMeThb:

* IPOBOJIUTH HAOJIIOICHNS, TUIAHUPOBATH U BBIIOJIHITH SKCIIEPUMEHTHI;

* BBIJIBUTATh TUTIOTE3bI K CTPOUTH MOJIETIH;

* IPUMEHSATH MOTYYCHHBIE 3HAHUS 10 PU3UKE I O0BSICHEHHS pa3HOOOPA3HBIX
(U3UYECKUX SIBJICHUH U CBOMCTB BEIIECTB;

* IPAKTUYECKU HCIIOTH30BATh (PU3NUECKIE 3HAHMUS,

* OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OpMAITUY;

* HCIIOJIb30BaTh pHOOpETEHHBIC 3HAHUS U yMEHUs JUISL  pElIeHHs
MPaKTUYECKHX 3a/1a4 TTOBCEAHEBHOM XKM3HHU, oOecrieueHns 0€301acHOCTH COOCTBEHHON KU3HH,
palMOHAIBHOTO MPUPOIONOJIB30BAHUS U OXPAHbI OKPYKAIOLIEH Cpeibl.

* ONUCHIBATh U OOBSICHATH (PU3UYECKHUE SIBJICHUS U CBOMCTBA TEII:

- CBOICTBA I'a30B, KUJIKOCTEU U TBEPIBIX TEIN; SNEKTPOMArHUTHYIO UHAYKIIHUIO,
pacnpocTpaHEHHUE AIEKTPOMATHUTHBIX BOJIH;
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- BOJIHOBBIE CBOMCTBA CBETA;

- U3ITy4YCHHE U TOTJIONICHNE CBETA aTOMOM;

- pororddexr;

* OTJIMYATh TUTIOTE3bI OT HAYYHBIX TCOPHIA;

* JIeNIaTh BBIBOJIBI HA OCHOBE SKCIIEPHUMEHTAILHBIX JTAHHBIX;

* IPUBOIMTH IPUMEPHI, IOKA3bIBAIOIINE, YTO: HAOIIOACHUS M SKCIICPUMEHT SIBIISFOTCSI
OCHOBOWU JIJIS1 BBIZIBKDKEHHSI TUIIOTE3 M TEOPHIA, TIO3BOJISIFOT TPOBEPUTH HCTUHHOCTD
TEOPETUYCCKHUX BBIBOJIOB; (PM3UYECKAsI TEOPHUS AT BOSMOXKHOCTh OOBSICHATh U3BECTHBIC
SIBIICHHS TPUPOJIbI | HAyYHBIE (PAKThI, IPEIICKA3BIBATh €IIe HEM3BECTHHIC SIBJICHHUS;

* IPUBOMTH PUMEPHI IPAKTUYCCKOTO MCIIOJIb30BaHUS (DU3MYCCKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJAUHAMHKH U DJICKTPOJANHAMHIKY B SHEPT€TUKE; PA3IIUYHBIX BHJIOB
AJIEKTPOMATrHUTHBIX U3ITYYCHUH JIJIST PA3BUTHS PAINO U TEIICKOMMYHHKAIIMNA, KBAHTOBOH (hU3UKH
B CO3JIaHWH SITICPHON SHEPTETHKH, J1a3epOB;

* BOCIIPHHUMATH U HA OCHOBE MMOJIYYCHHBIX 3HAHUN CaMOCTOSITEIILHO OIEHUBATh
uH(popMalrio, conepkairytocs B coodmenusx CMU, MHTepHeTe, Hay4YHO-TIOMYISIPHBIX CTATHAX.

* IPUMEHSTH MMOJIyYCHHBIC 3HAHUS ISl pEIICHUS PU3MUECKUX 3a7ay;

* OIpEeNeNITh XapakTep GU3NYECKOro mpoiiecca mno rpaduky, tadbmune, popmymne*;

*U3MEPSTH P PUINUECKUX BEIHUMH, MPEACTABIIAL PE3yIbTAaThl U3MEPEHHUH C YUETOM HX
MOTPEIIHOCTEH.

1.2. [Tnanupyembie pe3yJIbTaThI OCBOGHUS o011eo0pa3oBaTeabHOM
mucauiuinabl B coorBeTcTBUH ¢ PI'OC CITIO u Ha ocHoBe PI'OC C00.0cob60€ 3HaUeHKE
JTUCIUILIMHA UMeeT 1pu popmupoBanuu u pazsutuu OK.

1.4. Kosin4ecTBO 4aCOB HA 0CBOEHME POrpPaMMbI NPOPHUIBLHOr0 y4eOHOr o npeamera:
Ounas popma odyuenusn
MaKCHUMaIbHOU yueOHOU Harpy3ku oOydaromierocs 180 yacoB, B TOM yucIe:
00s3aTenbHON ayIUTOPHOM yueOHOM Harpy3ku oOyyaromierocs 162 daca;
MpPOMeEXKYyTOUHas aTTecTanus 18 gacos.
I[InanupyemMble pe3y/ibTaThbl 0CBOEHHS 00111€00pa30BaTEeIbLHOI0 NPOPUILHOI0 Y4eOHOT0
npeamera B coorBercTBre ¢ ®I'OC 1 Ha ocHoBe PI'OC COO

Kon n [ImaHupyeMble pe3yabTaThl OCBOCHUS TUCIAIINHBI
HauMEHOBaHUE OO6murue JUCIUTUINHAPHBIE
bopmMupyembIx
KOMIIETEHUUH

OK 0l. BoiOupath | yacTU TPyIOBOTO BOCIUTAHUA: | - C(HOPMHPOBATH MPEICTABICHUS O
Croco0b! pemeHus | -  TOTOBHOCTH K  TPyAy, [ pold W Mecre  (QU3UKH |
3a1a4 OCO3HaHHUEC LHCHHOCTH | acCTPOHOMHH B COBPEMEHHOMN
npodeccuoHanbHOI MacTepcTBa, TPyA0I00ue; HAay4yHOM  KapTHHE  MHpa, O
JeSATeIbHOCTH - TOTOBHOCTb K aKTHBHOM | cpcreMoo6pasyromieil po (GU3HKH
HNPUMEHHUTEIBHO K | IeATeIbHOCTH B DAasBUTHH CCTECTBEHHBIX HayK,
Pa3ITHYHBIM TEXHOJIOTMYECKON Y | TexHHUKH - COBPEMEHHBIX
KOHTEKCTaM counagbﬂon HAMpaBICHHOCTH, | texyonoruii, 0 BKJIAZE POCCHICKIX
CTMOCODHOCTE - MHULMHPOBATD, | 1 3505y 6GekHBIX yUEHBIX-(DU3NKOB B
IUTAHUPOBATh u i
pa3BuUTHE HayKH; NIOHUMAaHNE
CaMOCTOSITENIbHO  BBITIOJIHATH .
¢buznueckoit CYIIHOCTH
TaKyIo JesITeIbHOCTD; .
Ha0JII01aeMBIX SIBIICHUI MUKPOMUDA,
- HHTEpEC K pa3InyHbIM chepam
N MakpoMupa u Merammpa;
npodeccuoHaIbHON
NESTELHOCTH, MOHUMAHHE POIM  aCTPOHOMHM B
MIPaKTUYECKON JEATETbHOCTH




OBnaneHue yHUBEPCATbHBIMH
y4eOHBIMH  TI03HABATEIHHBIMH
JIEUCTBUSIMU:

a) 0a3oBbIC JIOTHYECKHE
JIEUCTBUA:

- CaMOCTOSITETILHO
(dhopMyHpOBaTh u
aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

-yCTaHaBJIMBAaTb CyH.[CCTBCHHLIfI
INpU3HAaK HWJIX OCHOBAaHUA JIA
CpPaBHEHHUS, KIACCHU(PHUKAIMH U
00001IeHNS;

- OTIpeIeNsATh LeH
NEeSTENIbHOCTH, 3a]aBaTh
napamMeTpsl M KpPUTEpUH UX
JOCTUKECHHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B

paccMaTpuBaeMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBI B
JIEATEITLHOCTD, OLIEHHUBAThH
COOTBETCTBHE pe3yJIbTaToB
LIEJISIM, OLICHHUBATH PUCKHU
MOCJIENCTBUI NEATEILHOCTH,

- pa3BuBaTh KpeaTHBHOE
MBIIIUIGHWE  TPU  PEIICHUH
JKU3HEHHBIX MPO0IIeM

0) 0a30BBIE MCCIIEN0OBATENLCKHE
JIEUCTBHUS:

- BIQJICTh HaBBIKAMU Y4YeOHO-

HCCIEA0BaTENbCKOM 51
MIPOEKTHOM JIESITENBHOCTH,
HaBBbIKAMU paspenieHus
npobrnem;

BBISBIIATH MPUYHHHO-
CJIEICTBEHHBIE CBsI3U u
aKTyaJU3UpOBaTh 3a1ayqy,
BBIJIBUTaTh TUIOTE3Y ee
pelieHus,

HaxOJWTb  aApryMEHTbl IS
JI0Ka3aTelbCTBa CBOUX
YTBEPKICHUMH, 3a/1aBaTh
rnapameTpbl u KpUTEPUHU
peueHus;

- aHAJIM3UPOBATH NOJYYECHHBIE B
Xoze peLeHus 3a1a4u
pe3yabTaThl, KPUTHYECKH

OLICHWBAaTh MX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMeTh TICPEHOCHUTH 3HAHHS B
MI03HABATENBbHYIO u

YeloBeKa M JIalbHEHIIeM Hay4YHO-
TEXHUYECKOM  Pa3BUTHH,  POJIHA
¢u3uku B OPMHUPOBAHUH KPYTro3opa
U (QYHKIMOHAIBHON T'PaMOTHOCTH
YeJoBeKa ISt peneHus
MPaKTUYCCKHX 3a/1a4;

- chopMHpOBaTh YMEHHUS pelIaTh
pacyeTHbIC 33Jauu C SBHO 3aJIaHHOU
bu3M4ecKoil MOJIENbI0, HCIIOJB3YS
¢du3nveckue 3aKOHbI M TIPUHIIMIIBI,
Ha OCHOBE aHAJIM3a YCJIOBHUS 3a7au
BBIOMPATh  (DU3UYECKYIO  MOJIEIb,
BBIJICNIATh (PU3UYECKUE BETUYMUHBI U

dbopMysbl, HEOOXOAUMBIC IS €€
pellleHus, MPOBOJIUTH pacdeThl |
OILICHUBATh PEaIbHOCTD

MOJTYYSHHOTO 3HA4YEHUS (PU3NIECKOMN

BCJIIMYHMHBI; PpCIIaTb KAa4YCCTBCHHBLIC
3aJjaud, BBICTpauMBas  JIOTHUYECKHU
HEINPOTUBOPEYUBYIO LICIIOYKY
paccy)KIeHMi ¢ Omopod  Ha
HN3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U  (U3UUECKue
SIBJICHUS

- BJAJeTh OCHOBONOJAraroIUMHU
(1)H31/I‘ICCKI/IMI/I IIOHATHUAMU u
BEIMYMHAMH, XapaKTepU3YIOIIUMHU
¢uznueckue IIPOLIECCHI
(cBS3aHHBIMM € MEXaHHYECKUM

JABUXKXCHUEM, B3aUMOJCHCTBHEM TCI,
MEXaHMYECKHMMH KOJICOAHUSIMH U
BOJIHaAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIICCTBA, TCIUIOBBIMU

mnmponeccamu SJICKTPHYCCKHUM n
MarHUTHBIM MOJISIMH,
SJICKTPHUICCKUM TOKOM,
AIIEKTPOMArHUTHBIMU KOJIEOAaHUSIMU
u BOJIHAMH, OIITUYCCKUMU
SIBIICHUSIMU; KBaHTOBBIMH
ABJICHUAMH, CTPOCHUCM aToMa H
aTOMHOTO snpa,
PaIOaKTUBHOCTHIO); BJIa/ICHUE
OCHOBOTIOJIATAIOITUMHU

ACTPOHOMUYCCKHUMHU IIOHATUAMU,
MO3BOJISIIOIIMMHM  XapaKTEpHU30BaTh
MPOIIECChl,  MPOWCXOAAIINE  Ha
3B€3/1aX, B 3BE3/IHBIX CHUCTEMax, B
MEKTaJaKTHYECKOU cpene;
JIBUJKEHUE HEOECHBIX Te,

DBOJTIONHIO 3Be3] 1 BeceneHHoix;

- BJIaCTh 3aKOHOMCPHOCTAMU,




MPAKTUYECKYIO obracTu
KU3HEAEATENHHOCTH;

- YMETh UHTETrPUPOBATH 3HAHUSA
n3 pa3HBIX Hpe,[[MeTHLIX
obOacrei;

- BBIJABUTaTbL HOBBIE HJIEH,
npe/yiarath OpPHUTHHAJIbHBIC
MOJIXO/IbI M PEIICHUS;

- CIIOCOOHOCTD 10,
HCIOJIb30BAHUS B

HO3HABATEJIbHON U COIMATILHOMN
MpaKTHUKeE.

3aKOHAMU HW  TeOopusMHU  (3aKOH
BcemupHoro Tarotenus, [, 1T u III
3aKOHBI HbIOTOHA, 3aKOH COXpaHCHUS
MeXaHWYECKOH SHEPTHUH, 3aK0H
COXpaHCHUS  HMMIYJbCa, PHUHIIMII
CyNepHO3UIII cuI, MPUHITATT
PaBHOIMIPABHOCTH WHEPIUATbHBIX
CHCTEM  OTCYe€Ta;  MOJEKYJISPHO-
KUHETHYECKYI0 TEOPUI0  CTPOCHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, MEPBBII
3aK0H TEPMOTMHAMUKWY; 3aK0H
COXpaHEHHUS DJCKTPUYECCKOTO 3apsna,
3akoH Kynona, 3akon Owma s
y4acTka 1emnu, 3akoH Oma i TTOJTHOM
3JIEKTPUUECKON 1enu, 3aKoH J[xoyns -

JleHIla, 3aKOH  AJIEKTPOMATHUTHOU
UHAYKIHH, 3aKOH COXpaHEHUs
SHEPruM, 3aKOH MPSAMOJIMHEHHOIrO
pacnpocTpaHeHHMsl  CBETa,  3aKOH
OTpaKeHHUs CBeETa, 3aKOH
IIPEIOMJICHUS CBETa; 3aKOH
COXpaHEeHus SHEpPIUH, 3aK0H
COXpaHCHUSA HUMITYJIbCA, 3aKOH

COXpaHCHUA DJICKTPUYCCKOr'o 3apsjia,
3aKOH COXpaHCHHSA MACCOBOI'o 4uciia,

MOCTYJIaThI bopa, 3aKOH
PaZiMOaKTUBHOTO pacnana);
YBEPEHHOE HCII0JIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEH  IpU  aHaJIU3e

(bU3NUECKUX SBICHUH U POILIECCOB.

OK 02. Ucnonb3oBath
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHAJIN3a U
UHTEPIPETALNU
uHbOpMaIUH, U
uH(OpMALIMOHHbIE
TEXHOJIOTUH JIJIsI
BBINIOJTHEHHS 337124
npodeccHOHANTBHON
JeSITeTIbHOCTH

B o0nacti neHHOCTH HAyYHOTO
MO3HAHUS:

- chopMHpPOBaHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
OOIIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha TUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJINKYJIbTYPHOM MUPE;

- COBEPIIICHCTBOBAHHE
SA3bIKOBOM M UATATENBCKON
KYJIBTYpBI KaK Cpe/ICTBa
B3aMMOJICHCTBHS MEXKIY
JIIOJIbMU U TTO3HAHUS

-YMCTb YUYUTHIBATb I'PAHHUIIbL
NPUMEHEHUS U3YYEHHBIX (PU3MUECKUX
MOJIeJIel: MaTepraibHas TouKa,
MHEpIHaJIbHAs CUCTEMA OTCUETA,
u/ieabHBIN Ta3;

MO/JIEJIA CTPOSHHS T'a30B, JKUAKOCTEH 1
TBEPJBIX TEJ, TOYCYHBIH
AIIEKTPUYECKHUI 3apsil, saepHast
MO/JIEJIb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO sApa [PH pELICHUH
dusnueckux 3agau.

OK 03. [TnanupoBaTh 1
peanu30BHIBAThH
COOCTBEHHOE
npodeccroHaIbHOE U
JUYHOCTHOE Pa3BHUTHE,
pEANPUHUMATEIECKYIO

B ob6macTu 1yXxoBHO-
HPABCTBCHHOT'O BOCIIUTAHUS:
- chopMHEpOBaHHOCTH
HpaBCTBeHHOFO CO3HaHUs,
STAYECKOTO MTOBEICHHUS;

- CIIOCOOHOCTE OIIEHUBATH

- BJaJEeTh OCHOBHBIMH METOJaMHU
HAy4HOTO MO3HAHUS, HCIOIb3YEeMbIMU
B (U3UKE: TPOBOAUTH IMpsSMbIE U
KOCBEHHBIE HM3MEpEHHs (PHU3HMUECKUX
BCJIMYHNH, BI)I6I/Ipa$I ONTUMAaIbHBIN
cnoco0 W3MEpeHHsi M UCHOIb3ys
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NeSITETIbHOCTD B
npodeccuoHaIbHON
chepe, UCTIOIB30BATH
3HaHUA 110 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX KU3HECHHBIX
CUTYaIUsIX

CUTYalUIO U IPUHUMATD
OCO3HaHHBIE PELICHHUS,
OPUEHTUPYACH HA MOPAJILHO-
HPaBCTBCHHBLIC HOPMBI U
LIEHHOCTH;

- OCO3HAaHME JIMYHOTrO BKJIaJa B
MOCTPOEHUE YCTONYNUBOTO
Oyymero;

- OTBETCTBEHHOE OTHOILEHUE K
CBOUM POJUTENSAM U (MITH)
JPyT¥M YJIeHaM CEMbH,
CO3J]aHUIO CEMbH Ha OCHOBE
OCO3HAHHOI'O IIPUHATHUSA
LIEHHOCTEH CEMENHOM KU3HU B
COOTBECTCTBHUHU C TpaJULIUSIMU
HaponoB Poccuu;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA
PETYJITUBHBIMHA JICHCTBUSIMU:

HU3BECTHEIE METOJIBI OILICHKH
MOTPEIIHOCTEHN U3MEPEHUI,
MPOBOJIUTH HCCIIEIOBaHUE

3aBHCHUMOCTEH (PU3MUECKHUX BEJIUYHH C
UCTIOJIb30BAaHUEM MPSIMBIX H3MEPEHHI,
OOBSICHATh TIONyYEHHBIE PE3yJIbTATHI,
UCTIONB3Ysl  (U3UUECKUE  TEOPHH,
3aKOHBI U TIOHATHSA, U JI€TaTh BBIBOJBI;
cobmomath mpaBuWia  0€30MacHOTO
Tpyaa npu MIPOBEICHUH
UCCIIEIOBAaHUI B paMKax y4eOHOro
HKCIIEPUMEHTA u y4eOHO-
HCCIIEA0BATENbCKON JESITENIbBHOCTU C
MCIOJIb30BaHUEM LIU(PPOBBIX

OK 04. DddexTrBHO
B3aUMO/ICIICTBOBAThH U
paboTaTh B KOJUIEKTHBE
Y KOMaHJIe

- TOTOBHOCTbH M CIIOCOOHOCTE K
00pa30BaHMIO U CAMOPA3BUTHIO,
CaMOCTOSTENHLHOCTH U
CaMOONPE/ICNICHUIO; -OBJIaICHNE
HaBbIKaMU y4eOHO-
HCCIEN0BATENLCKOM,
MPOEKTHOUN U COLIMATBHOMN
JIESITENbHOCTH;

OBajieHne YHUBEPCATbHBIMH
KOMMYHHKATHBHBIMHU
JIEACTBUSIMU:

0) coBMecTHast JCATEIbHOCTD:

- IOHAMAaTh M UCIIOJb30BaTh
MPEeNMYIIeCTBa KOMaH/IHOMN U

- OBJIQIETh YMEHHUSAMU paboTaTh B
IpYIIIE C BBINOJHEHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH, IIJIAHUPOBATH
paloTy rpymsl, palMoOHaIEHO
pacmpeneisaTh AeATeIbHOCTh B
HECTaHIAPTHBIX CUTYyaLUsX,
aJIeKBaTHO OLICHWBAThH BKJIAJ Ka)KJI0TO
U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMoi pOOIIEMBI.

OK 05. OcymiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIUIO Ha
TOCYJIapCTBEHHOM
si3bIKe Poccuiickoi
®denepanuu ¢ y4eTOM
0COOEHHOCTEMN
COLIMAIBLHOTO U
KyJIbTYPHOTO
KOHTEKCTa

B o6nactn scTeTHUECKOTO
BOCITUTAHUS:

- 3CTETHYECKOE OTHOIIEHHUE K
MUPY, BKITIOYAs 3CTECTHKY
HAy4YHOTO TBOPYECTBA,
npucyIiero Gu3nueckoi Hayke;
- CIIOCOOHOCTh BOCIIPUHUMATh
paSHI/I‘IHBIe BHU/bI I/ICKYCCTBa,
TpaJuLIMA ¥ TBOPUYECTBO CBOETO
U IPYTHX HApOJIOB, OIIYIIATh
SMOIIMOHAILHOE BO3JICHICTBHC
HCKYCCTBA;

- YOSXKJICHHOCTh B 3HAYMMOCTH
JUIST TUYHOCTH U 00IECTBA
OTEYECTBEHHOTO ¥ MUPOBOT'O
HCKYCCTBA, STHUUECKUX
KYJIBTYPHBIX TPaOULNi 1
HaApOJIHOTO TBOPYECTBA,

I'OTOBHOCTH K CAMOBBIPAXXCHUIO

- YMETh pacno3HaBaTh (puznyeckue
SIBJICHUSI (TTPOIIECChI) U OOBSICHATH UX
Ha OCHOBE M3YYECHHBIX 3aKOHOB:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE
NPSMOJIMHEHHOE JBIKEHHE,
cBOOOTHOE TTaJICHHE TeJI, ABIKCHHE
M0 OKPY’>KHOCTH, HHEPIIHS,
B3aUMO/IeIiCTBHE TeJ, KOJIeOaTeIbHOE
JIBIDKEHHE, PE30HAHC, BOJTHOBOE
nBwkeHue; nuddysus, OpoyHOBCKOE
JBIDKEHHE, CTPOCHHUE KUIKOCTEH
TBEPJIbIX TEJNl, U3MEHEHUE 00bEMa Tell
NP HarpeBaHUM (OXJIaKICHUH),
TEIUIOBOE PaBHOBECUE, UCIIAPEHHUE,
KOHJIEHCallus, IJ1aBJICHHE,
KpUCTAJUIM3ALMsl, KUIIEHUE,
BIIYKHOCTH BO3/yXa, CBA3b CPEIHEN
KMHETUYECKOU SHEPTHH TEIJIOBOTO
JBUKSHHS MOJICKYJI ¢ a0COFOTHOM
TEMIIepPaTypoii, HOBBIIICHNUE IaBICHHUS
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B pa3HBIX BUAaX UCKYCCTBA,
CTpeMJICHHE MPOSBISAThH
KadecTBa TBOPUYECKOM
JUYHOCTH;

OBnageHue yHUBEPCATIbHBIMU
KOMMYHHUKaTHUBHBIMU
JIEHUCTBUSMMU:

a) oOIIEeHHE:

- OCYIIECTBIISATh
KOMMYHHKAIIMU BO BCeX cdepax
KU3HU;

- pacnio3HaBaTh HeBepOaIbHbIE
cpeacTBa OOIICHUS, TOHUMATh
3HaYEHHUE COIMAIIbHBIX 3HAKOB,
pacno3HaBaTh MPEANnOChUIKI
KOH(JINKTHBIX CUTYAIHH U
CMST4aTh

rasa IpH ero HarpeBaHUU B 3aKPHITOM
cocyJie, CBS3b MEXAY MapaMeTpaMu
COCTOSIHUS Ta3a B M30IPOIIECCaXx;
AJICKTPU3aLUs TEJ, B3aUMOCHCTBIE
3apsJI0B, HAarpEeBaHKE MPOBOJIHUKA C
TOKOM, B3aUMOJCHCTBUE MarHUTOB,
3JIEKTPOMAarHUTHAS

OK 07. CopnelicTBOBaThH
COXPaHEHHUIO
OKpY’Karolllen cpepl,
pecypcocOepexeHHmIo,
HOPUMEHSTh 3HAaHUSI 00
W3MEHEHUH KJINMaTa,
HPUHIIHIIBI
OepeKIMBOTO
NPOM3BO/ICTBA,

3¢ deKTUBHO
JIENCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUsIX

B oGmacty sK00rHUecKoro
BOCIIMTaHUS:

- chopMHpPOBAaHHOCTH
9KOJIOTHYECKOM KYJIBTYPBI,
MIOHVMAaHUE BIHSHUSA
COLIMAJIbHO-D)KOHOMUYECKHUX
MIPOLIECCOB HAa COCTOSTHUE
MPUPOJAHON U COLIMATBHOMN
Cpelibl, 0CO3HAHUE I100ATLHOTO
XapakTepa dKOJIOIMUECKUX
mpooJIeM;

- IJIJAHUPOBAaHKE U
OCYILIECTBJIEHUE ACUCTBUH B
OKpY2KaroIlel CpeJie Ha OCHOBE
3HAHUS LEJIeH yCTONYNBOTO
pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENPUSITUE JEUCTBUM,
MIPUHOCSIIMX BpE.l
OKpY’Karollen cpene;

- YMEHHE NPOTrHO3UPOBATh
HeOIaronpusTHeIE
3KOJIOTUYECKHE MOCIIEICTBUS
MpeANpPUHUMAEMbIX ACHCTBUM,
MPEA0TBPAIATh UX;

- paciupeHue OrbITa
JEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJIEHHOCTH Ha OCHOBE
3HaHUU N0 (PU3HKE.

- c¢(opMHUPOBATH YMEHHS IPUMEHSTh
MOJTyYEHHBIC 3HAHUS JJ1s1 O0OBSICHEHHS
YCJIOBUH MPOTEKaHUs (PU3MIECKUX
SIBJICHUI B IPUPOJIE U IS IPUHSATHUS
IIPAKTUYECKUX PELICHUN B
MMOBCEIHEBHOM >KU3HU 151
obecrieyeHns: 6€30MaCHOCTH MPH
o0pamieHnu ¢ OBITOBBIMU PHOOpaMH
Y TEXHUYECKUMH yCTPOMCTBAMHU.
CoxpaHeHus 340pOBbsl U COONIOACHUS
HOPM 3KOJIOTUYECKOrO MTOBE/ICHUS B
OKpY’KarollleH cpejie; TOHUMAaHKe
HE0O0XOIMMOCTH MTPUMEHEHHUS
JOCTIKEHUH (PU3UKU M TEXHOJIOTHH
JUISL PAllMOHAJIBHOTO
IPUPOAOIOIH30BAHUS




2. CTPYKTYPA Y COAEPX KAHUEPABOYEN ITPOT' PAMMBI
2.1. O0beM 1 BHABI Y4eOHOI padoThI

Bua yueOHo# padboThl O0bem yacoB
O0bem oOpa3oBaTe/ibHOH NPOrpaMMbl NPOGUIBLHOIO Y4eOHOI( 180
npeaMera
BT. 4.
OCHOBHOe cO/Iep;KaHue 120
B T.4.
TEOPETHYECKOE 00yUeHHE 78
MPAKTUYECKHUE 3aHSITUS
n1abopaTopHbIe pabOTHI 42
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 42
(conep:kaHue MPUKJIATHOTO MOIYJIA)
BT. U.
TeOpeTUUecKoe o00yueHue
MIPAKTUYECKUE 3aHATUS 42
CamocrosiTeibHast padoTa o0yuyaomerocs
Ilpomescymounas ammecmayus (3x3amen 2 cemecmp) 18
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2.2. TemaTnuecknii niian u copepxkanue OYIL.13 @uzuka

HaunmenoBanmue Conep:xanue yueOHOro MaTepuaJia, 1a00paTopHbIe U NPAKTUYECKUE PAdOTHI, O6nem ®opmupye Yposens
Pa3ieioB H TeM caMocCTosITeJIbHAasi paboTa 00y4alouuxcs, KypcoBasi padora (IpoeKT) (eciu JacoB Mble OCBOCHMSI
npeoycmompenni) KOMIIeTEH-
IHH
1 2 3 4 5
JI /TIp/JIP
Paznen 1. ®usuka 2/-/- OK 03
M METOADI OK 05
HAYYHOI'0
MO3HAHUSA
1.1.BBenenue Copepxanne yueOHOro MaTepuajia
1 cemectp 1. Jexuus Nel. ®uznka - pyHAaMEHTaIbHAS HAYKa O IPHUPOJE. 2
®usnka - Hayka o npupoje. Hayunbie MeTopI MO3HAHUS OKpYXKaroIiero Mupa. Poib
SKCTIEPUMEHTA U TEOPHH B IIPOIIECCE TO3HAHUS MIPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.
MopnennpoBanue (HU3NUECKHUX SABICHUH U mponeccoB. HayuHble rumorte3sl. PU3ndecKne 3aKOHBI
u Teopuu. ['paHuIbl MPUMEHUMOCTH (pr3ndecKux 3akoHOB. [IpuHumn coorBercTBUs. Posb 1
MecTo (U3MKH B POPMUPOBAHUU COBPEMEHHOI HAy4YHOW KapTHHBI MUPA, B IPAKTHYECKOM
NeATSIIBHOCTH JII0JeH
BxoaHoii TecT
Pazgen 8/2/2 OK 01 2
2.MexaHuKa OK 02
OK 04
2.1 . Kunematuka. Copep:xanue yueOHOr0 MaTepHaJia OK 05
L. Jlexnus Ne2. Kunemaruxa. Mexanudeckoe jJBixkeHne. OTHOCUTENILHOCTh MEXaHUYECKOTO 2 OK 07
asxenus. Cucrema orcuera. Tpaekropust. [lepemerienne, CKOpoCTb (CpeaHsisi CKOPOCTb,
MTHOBEHHAs! CKOPOCTh) M yCKOPEHHE MaTepHAIbHON TOYKH, UX MPOCKIIMU HA OCH CHCTEMBI
koopauHaT. Cllo’KeHne nepeMeleHli 1 CIoKeHne ckopocTell. PaBHOMepHOE 1
PaBHOYCKOPEHHOE NPsIMOJIMHEHHOE MBIbKeHne. I"paKi 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH,
YCKOPEHHUS, ITyTH U TIEpEeMEIlCHNsT MaTepHalbHON TOUKH 0T BpeMeHu. CBoOOJHOE TaIeHue.
Yckopenue cBoboHOTO NasieHns. KpuBosmHeiiHoe NBIKeHue. JBrikeHne MaTepraabHOW TOUKH
10 OKPY>KHOCTH € IIOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEHHAS! CKOPOCTb.
ITepuon n yactoTta obpameHus. [leHTpocTpeMHuTET HOE YCKOpEHUE
2.2 lunamuka 2. Jexuus Ne3. Tunamuka. [Tpuammn otHocutensHocTH ["amunes. [lepsrrit 3akon HeroToHa. 2
Wuepumansabie cuctemMbl oTcueTa. Macca tena. Cuna. [IpuHiun cynepmo3unuu cuit. Bropoit
3axoH HproToHa 115 MaTepranbHOM TOYKH B nHepuuansHoi cucteme otcuera (MCO). Tpernit
3akoH HploTOHA 1715 MaTepHaibHBIX TOYEK
Jlexknust Ne4. 3akoH BcemupHoro TssroteHust. Cuna TspkecTtu. IlepBas kocMudeckast CKOPOCTb. 2
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2.3 3aKoHBI
COXPaHCHHS B
MEXaHUKe

Cua tpenms. Cyxoe Tpenue. Cnina TpeHHS CKOJIBKEHUS U CHla TpeHus mokos. Koapdumment
TpeHus. Cuiia CONPOTUBIICHUS IPH ABM)KCHUH TeJNa B )KUIKOCTH WK rase. [loctynarensHoe u
BpallaTeabHOE ABHKEHHE a0COIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI OTHOCHTENIBHO OCH
BpauteHust. [1nedo cuibl. YcnoBus paBHOBecHs TBeporo tena B UCO

Cua ynpyroctu. 3akoH ['yka. Bec Tenma. Tpenue. Buapl Tperns (II0K0sI, CKOIBKEHUS, KAUCHHS).

3 Jlexnusi Ne5. 3akoHBI cOXpaHeHHsI B MeXaHUKe. MexaHnueckast paboTa 1 MOILIHOCTb.
Kunernueckas sHeprus. IloTeHnnansHas sHeprust. 3aK0OH COXPaHEHUs] MEXaHNYECKOI SHepruu.
Pabora cuitbl TsbKecTH U cHitbl ynpyroctu. [IpuMeHeHne 3akoHOB coxpaHeHus. Vcnonb3oBanue
3aKOHOB MEXaHMKH JUIsl O0BSCHEHHS ABHKEHUsI HEOSCHBIX TEJ M ISl Pa3BUTHS KOCMHUYECKHX
HCCIIeIOBAaHUMN, IPAHUIIBI IPUMEHUMOCTH KJIACCHUECKON MeXaHUKH. IMITysIbC MaTepuanbHOM
TOYKH (T€Ja), CHCTEMBI MaTepUabHBIX TOUeK. IMITyIbC CHIIBI M I3MEHEHHE NMITyJIbCa TENa.
3aKoH coXpaHEHHs NMITyJbca. PeakTnBHOE BIKeHME. PaboTa crutel. MOITHOCTH CHITBL
Kunernueckas sHeprus MaTepuaabHON TOUKU. TeopemMa 00 N3MEHEHNH KHHETHIECKOH SHEPTHH.
[Morenmmansras sHeprus. [loTeHManbHAs SHEPTHUst yIpyro AeOpMHUPOBAHHOM MPY KHUHBIL.
[MoreHmansHas HEPTUs Tena BOIU3M MOBEPXHOCTH 3eMid. [loTeHnmansHbIe 1
HenoTeHIUaIbHbIe CHIIbl. CBSA3b PaOdOThI HEMOTEHINAIBHBIX CHII C U3MEHEHHEM MEXaHHYeCKOit
SHEPI'UU CUCTEMBI TeJl. YIPyTue U Heynpyrue CTOJIKHOBEHUS

IIpakTnueckoe 3ansaTue Nel Pemenne 3aga4 ¢ npogeccHOHATLHONH HAMPABJIEHHOCTHIO 1O
pasaeay «Mexanuka». Mi3MepeHre MrHOBEHHOH ckopocTu. McciienoBanue COOTHOLIEHUS MEXKTY
MyTSAMH, IPOIIEHHBIMH TEJIOM 3a IT0CIIeI0BaTeIbHbBIE PABHbIE IPOMEXKYTKH BPEMEHH IIPpU
PaBHOYCKOPEHHOM JIBMJKEHUU C HAYAJIIBHOU CKOPOCTBIO, PaBHOU HYJIt0. M3ydueHue NBU>KEHUS LIapUKa B
BA3KOH >KuAKOCTH. V3yueHne OBIKEHHS Tela, OpPOIIEHHOT0 TOPU30HTAIBHO.

TexHHUeCKkue yCTpONCTBA U MPAKTHYECKOE NPUMEHEHUE: CIUAOMETP, ABIKEHNE CHAPSAA0B, LIETHBIE U
peMEHHBIE nepenaul. TeXHHIeCKHe YCTPOICTBa M IPAKTHYECKOE IPUMEHEHHE: MO JIINITHUKH,
JIBIDKEHUE HCKYCCTBEHHBIX CITyTHHKOB. TeXHHYECKHE yCTPONCTBA U MIPAKTUYECKOE IPUMEHEHUE:
HNOJIINITHHUKY, AIBHKEHHE UCKYCCTBEHHBIX CIIyTHUKOB

JIP Nel. Tlo pa3zneay «Mexanukay. VccienoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BO3HUKAIOLIUX B
NpY>KHHE U PE3UHOBOM 00pasie, oT ux aedopmanun. MccnenoBanue yciaoBuii paBHOBECHS TBEPOTO
TeJa, UMEIOIIero och BpalieHus. VccienoBaHue CBA3M pabOTHI CHIIBI C U3MEHEHHEM MEeXaHHYECKOU
SHEPIUM Tejla Ha MPUMEPE PACTKEHUS] PE3UHOBOIO JKIYTa.

Pazgen 3. OcHoBBI
MOJIEKYJISAPHOM
buznxu n
TePMOAUHAMHKH

18/10/8

Copep:xanue y4eOHOr0 MaTepHaJia

3.1 OcnoBbpl MKT

1. Jleknust Ne6. OCHOBBI MOJIEKYJISIPHO-KHHeTHYecKOii Teopuu. UneanbHblii ra3. OcHOBHbIE
MTOJIOKCHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUH U UX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nekenue. Jnddysus. Xapakrep IBIOKSHHUS U B3aUMOICHCTBUS YaCcTHUI] BemecTBa. Moenn
CTPOCHUS TA30B, XKUIKOCTEH M TBEP/BIX TEJI U OOBICHCHHE CBOWCTB BEIICCTBA HA OCHOBE ATHX
mozeneil. Macca u pazmepsl Mosiekyil. KoanuectBo Bemectsa. IlocrostnHas ABorajipo.
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TemioBoe paBHOBECHE.

Jleknms Ne7. Temnepatypa u ee uzmepenue. lllkana temneparyp Llenbcusa. Moaens
naeasbHOro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHICCKOH TEOPUH HICATHHOTO ra3a.
AOGcomroTHast TeMIieparypa Kak Mepa CpeHeil KHHETHUECKOH SHEPTrUH TETUIOBOTO JBIKEHUS
yactul] ra3a. lllkana temneparyp KenbBuHa.

Jlexnms Ne 8. ['a3oBble 3ak0oHBI. YpaBHeHue MeneneeBa-Knaneiipona. 3akon JlansToHa.
W3omporiecchl B UeaqbHOM I'a3e C MOCTOSHHBIM KOJIMYECTBOM BelecTsa. ['paduueckoe
MIpEe/ICTaBIICHUE N30IIPOIIECCOB: M30TEPMa, H30X0pa, n300apa

IIpakTHyeckoe 3ansaTue Ne2. Penenne 3axa4 ¢ npogeccnona bHOil HAPABJIEHHOCTHIO 11O
pazaeny «MKT» l3mepenne mMacchl Bo3ayxa Ki1acCHOH KoMHate. MccenoBanue 3aBUCHMOCTH
MeXIly apaMeTpaMH COCTOSHUS pa3pe:KeHHOTO ra3a. TexXHHYecKue yCTponcTBa u
MIPAaKTHIECKOe MPUMEHEHHEe: TepMOMETp, bapomeTp.

JIP Ne2. M3yyeHue 0HOT0 U3 usonpoueccos. OnpeneneHre Macchl BO3IyXa B KJIaCCHOM
KOMHAaTe Ha OCHOBE M3MEpEHUI 00beMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphbl BO3IyXa B HEH.
HccaenoBaHue 3aBUCUMOCTH MEXTY ITapaMeTpaMU COCTOSTHUS pa3peKeHHOTO ra3a

3.2 OcHOBBI
TepMOANHAMHUKH

Jlexkuus Ne9. OcHoBbI TepMOoAUHAMUKHU. OCHOBHBIE IIOHATHUS U ONpeneieHus. BHyTpeHHss
sHeprus. Pabora u rermonepenaya. KonmdaecTBo TeIuoTsl. Y paBHEHNE TEIIOBOTO OanaHca.
IlepBoe Havano TepMOaMHAMUKHU. ArabaTHEIN mporecc. Bropoe Havyano TepMOUHAMUKH.
Tennossie neuratenu. KIIJ] TernoBoro apurarens. OxpaHa npupoasl. TepMoauHaMudeckas
cucrema. BHyTpeHHsIs SJHEpr s TEPMOANHAMHUYECKOI CUCTEMBI U CIIOCOOBI €€ M3MEHEHUSL.
KonngectBo TemnoTsl U paboTa. BHyTpeHHss 3HEprusi 0AHOATOMHOI'O M/eabHOI O ra3a
Jlexkuust Nel0. Buzas! Ternonepenadu: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3IydYeHHe. Y 1enbHas
TEIUIOEMKOCTH BeliecTBa. KomnuecTBo TeIuoTsl npu Terutonepenayde. [lonstue 06 aquabaTHoM
nponecce. [1epBblil 3akoH TepMoguHaMUKU. [IprMeHeHNe IepBOro 3aK0Ha TEPMOJANHAMUKH K
n3omnpoueccaM. ['padudeckas nHTEppeTanus padoTs raza. Bropoii 3aK0H TepMOIMHAMUKH.
HeobpaTtuMocTs nporieccoB B MpUpoOJIE.

Jlexuus Nell. TermnoBbie MamuHb!. [IprHINTBL AeHCTBHS TETUTOBBIX MamuH. [IpeoOpa3oBaHus
SHEPTHH B TEIUIOBBIX MamuHax. KoaduimenT noae3Horo AeicTBUs TemIoBol MammHb!. Lk
Kapho u ero koaurmeHT none3Horo 1eHcTBUA. DKOIOTHIECKHE TPOOIeMbI TEMII0O3HEPTETHKH.
TexHuueckue yCTpoHCTBa U IMPAaKTHUECKOE IPUMEHEHHUE: IBUTaTeNlb BHYTPEHHETO CrOPaHus,
OBITOBOI X0JIOIMJIbHUK, KOHJIUIIMOHED.

JIP Ne3 VizMepeHue yaAenbHON TeIOEMKOCTH

[\

3.3 ArperatHblie
COCTOSIHUA
BEILIECTBA U

(hazoBBIE TIEPEXOJIBI

Jlekuus Nel2 CpoiictBa napoB. [TapooOpa3oBanue u koHAeHcalus. MicapeHue 1 KUeHue.
AOCOIOTHAS ¥ OTHOCHUTEJIbHAS BJIAYXHOCTh BO3yxa. HachImeHHsIil nap. Y aenpHas TerioTa
mapoo0pazoBaHus. 3aBUCHMOCTD TEMIIEPATYPHI KUTICHHUS OT AABJICHHS

Jlexuus Nel3. TBepaoe Teno. Kpuctannudaeckue n amopHBIe Teda. AHU30TPONHS CBOMCTB
kpuctamuioB. JKuakue kpucramisl. COBpeMEHHbIE MaTepHaJIbL.

Jlexnust Nel4. [TnaBnenue u Kpuctaum3anys. Y AeiIbHas TeIioTa miasineHus. CyomumMarys.
YpaBHeHHE TEIUIOBOTO OajaHca.

IpakTnueckoe 3anaTue Ne3. Pemenne 3axa4 ¢ npogeccHOHATBHOM HANPABJICHHOCTBIO.
TexHuuecKkue yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP.
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[pakTuyeckoe 3ansaTue Ned. Pemenue 3aga4 ¢ npogeccHOHATbHOI HANPABIEHHOCTHIO.
TexHUYIECKHE yCTPOHNCTBA M MPAKTHIECKOE MPUMEHEHHUE: ICUXPOMETP.

IIpakTnueckoe 3ansTHe NeS. Pemienue 3aga4 npopecCHOHAJLHOM HANIPABJIEHHOCTH.
TexHuueckue yCTpoUCTBa U MPAaKTHUECKOE MPUMEHEHHUE: KaJIOPUMETD.

IIpakTnueckoe 3ansaTHe Ne6 Pemenune 3aga4 npodeccnoHaILHON HATPABJICHHOCTH.
TexHoIOrMK NOTy4YEeHUSI COBPEMEHHBIX MaTepHAJIOB, B TOM UHCIIE HAHOMAaTepHaJIOB U
HaHOTEXHOJIOTHH.

JIP Ne4 Omnpenenenne BnaxkHoctu Bozayxa (Ilcuxpomerpom)

JIP Ne5 Onpenencrue BiaxHocTH Bo3ayxa (I'urpomeprom)

Paznea 4.
DJIeKTPOANHAMHUKA

22/18/18

Copepxkanne yueOHOro MaTepuajia

4.1
JJIeKTpOCTaTHKA

1.

Jlekuus NelS. DiekTpuyeckoe moJie.

DnexTpusanus Te. DIEKTpUUecKuil 3apa. J[Ba Buja 3MeKTpUUecKUX 3apsiioB. I[[poBogHUKH,
JUBJIEKTPUKHU U MOJIYIPOBOAHUKH. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsaaa. Bzaumonencreue
3apsanoB. 3akoH KynoHa. TodeuHblil dleKTpudecKuit 3apsia. DIEKTPUUECKOE MOJIe.
HampsokeHHOCTB 31eKTpUYecKoro nojst. [IpuHnun cyneprno3unuy 3JeKTpUYecKuX noieil. Jlnauu
HaNpsKEHHOCTH JIEKTPUUECKOTO MOJIs

Jlexmust Nel6 Pabota cui asekTpocTatudeckoro mois. [loreniuan. Pa3HOCTh NOTEHIMATIOB.
[IpOBOIHUKY ¥ AMIIEKTPUKH B JICKTPOCTATUUCCKOM IToJie. [IMaeKTpryecKasi MPOHUIIAEMOCTb.
OnekTpoeMkocTh. KoHgeHcaTop. DIeKTpoeMKOCTh TIOCKOT0 KOHIEHCATOpa. DHEPT U
3apsHKEHHOT0 KOHeHcaTopa/

IpakTnyeckoe 3anaTue Ne7. Pemienne 3aga4 ¢ npogecCHOHATBHOI HANIPABJICHHOCTHIO 110
TeMe «JIeKTPOCTATUKA». V3MepeHne 3IeKTpOEeMKOCTH KOHASHCATOpa

IIpakTnueckoe 3ansiTue Ne8. Pemenue 3aga4 ¢ npogeccHoOHAIBLHONH HANPABJIEHHOCTHIO 110
TeMe «JIeKTPOCTATHKA». TEeXHNUECKUE YCTPONCTBA U X MPAKTUYECKOE IPUMEHEHUE:
INEKTPOCKOIL, IEKTPOMETP.

IIpakTnueckoe 3ausiTHe Ne9. Pemenue 3aga4 ¢ npogeccHOHAIBLHONH HANPABJEHHOCTHIO 110
pa3feny «JIeKTPOCTATHKAY». DIEKTpOCTaTHYECKasl 3al[ITa, 3a3eMIICHHE MIEKTPOIPHOOPOB,
KOHJIEHCATOP, KOIIUPOBAJIbHBIN alapar, CTPYHHBIN IPUHTED.

JIP Ne6 V3MepeHune 2IeKTPOEeMKOCTH KOHIEHCATOpa
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4.2 ITocTOSTHHBIH
3JIEKTPHYeCKHil
TOK. ToKkHu B
Pa3IHYHBIX cpeaax

2 cemecTp

Jlexuus Nel7. DnekTprdecKuii TOK. Y CIIOBHS CYIECTBOBAHHS IIEKTPUIECKOTO TOKA.
Uctounnku Toka. Cuna toka. [TocrostaabI TOK. Hanpspkenue. 3akon OMa 1 y9acTKa [IeTH.
DNEeKTpUIECKOe CONPOTUBIICHUE. Y IebHOE CONPOTUBIICHUE BEIIECTRA.

Jlexnus Nel8. ITocnenosatensHoe, NapajuieIbHOE, CMEIIAHHOE COCTUHEHNE TPOBOAHUKOB.
Pabora anexrpuueckoro Toka. 3akoH Jxoyns-JIenna. MOIHOCTD 3JIEKTPHYECKOTO TOKA.
Jlexknust Ne 19. DnexkTpoABIKyIIasi CUila M BHyTPEHHEE COIPOTUBICHUE UCTOUHHKA TOKA. 3aKOH
Owma ju1s nosHOI (3aMKHYTOM) 3nekTpudeckoit nenu. Kopotkoe 3aMbIkaHue.

Jlexnust Ne20. D1eKTpOHHAas IPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTD CONIPOTHBIICHHS
METaIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTh. DIEKTPHIECKUI TOK B BakyyMme. CBoHCTBa
JJIEKTPOHHBIX ITyYKOB

Jlexuus Ne21. [TomynpoBogauku. CoOCTBEHHAs U IPAMECHAs IPOBOAUMOCTh
MOJTyNpOBOIHUKOB. CBOMCTBa p-n-niepexoxa. [1oaynpoBoIHUKOBBIE IPHOOPHI.

Jlexnms Ne22. DnekTpuyeckui TOK B pacTBOpax U paciiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOIUAIIHS. DIEKTPOIU3. DIEKTPUUECKUAN TOK B ra3ax.
CaMocTOATeNbHBIA M HeCaMOCTOSATENbHBIN pa3psia. Moinnus. [Tna3zma

IIpakTnueckoe 3ausTie Nel(. Pemenue 3a1a4 ¢ npoeccCMOHAIBLHOI HANIPABJIEHHOCTHIO 10
pa3neiy «3aKoHbI HOCTOSHHOTO TOKAa» TeXHUYECKUE YCTPOHUCTBA U IPAKTHUECKOE
IIpUMEHEHHE aMIIepMEeTpa, BOJIBTMETPa, peocTara.

IpakTnyeckoe 3ausiTue Nell.3aganue ¢ npodecCHOHAILHONH HANPABJIEHHOCTHIO.
TexHuueckue yCTpoHCTBa U MPAaKTHUECKOE MPUMEHEHNE: HCTOYHUK TOKa,
AJIEKTPOHArPeBaTEIbHBIC IPHOOPEI, AIIEKTPOOCBETUTEIBHEIEC TPHOOPHI.
IIpakTnueckoe 3ansiTe Nel2. 3aganne ¢ npogeccHOHATBHON HANPABJEHHOCTHIO.
TexHUUECKHE YCTPOUCTBA U TIPAKTHUECKOE IPUMEHEHHE: TEPMOMETP CONPOTHUBICHUS,
BaKyyMHBII JTHOJI, TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI.

IpakTnueckoe 3ansiTe Nel3. 3aganune ¢ npogeccHOHATBHON HANPABJEHHOCTHIO.
TexHUUECKHE YCTPOUCTBA U IPAKTUUECKOE MPUMEHEHHE: TIOTYIPOBOTHIUKOBBIN JHO,
TaJIbBaHUKA.

JIP Ne7 V3ydeHue CMENIaHHOTO COSAMHEHUST PE3UCTOPOB.

JIP Ne8 V3ydeHune CMEmaHHOTO COSAMHEHHUS PE3UCTOPOB.

JIP Ne9 5/IC ncTo4yHMKa U €T0 BHYTPEHHETO CONPOTUBICHUS.
JIP Nel10 D/IC uicToyHHKA U €TO BHYTPEHHETO CONPOTHUBIICHHUS.
JIP Nell HaGmroneHue ameKkTpoiu3a

[N \S TN O (S S}

4.3 MarauTHoe
noJie.

Jlexknms Ne23. IToctostHHBIE MarauThl. B3anmoaeiicTBe MOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHIYKUMU. [IpuHIUN cynepno3uiuy MarHuTHEIX noJiei. JInnuu
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DJIEKTPOMATHUTHA
A HHIYKIUS

MarHuTHON MHAyKIuu. KapTHHa TMHWA MarHUTHON HHAYKIUH MTOJISt TOCTOSTHHBIX MarHUTOB.
MarHuTHOE 1oJIe MPOBOAHUKA C TOKOM. KapTHHa TMHUI HHAYKIUY MaTHUTHOTO TOJIST AJTUHHOTO
MIPSIMOTO TIPOBOJHUKA 1 3aMKHYTOT'O KOJBLIEBOTO MPOBOAHNKA, KATYIIKU ¢ TOKOM. ONBIT
Opcrena.

Jlexknus Ne 24. B3aumopeiicTBue npoBoJHUKOB ¢ TOkOM. Cuina Amnepa, ee MOAYJb U
HanpasieHue. Cuna JlopeHa, ee MOAYJb U HalpaBieHue. [IBIbKeHHe 3apsKeHHOM YyacTUIlbI B
OJTHOPOJTHOM MarHuTHOM moJe. Pabora cuisl Jlopenna.

Jlexnus Ne25. SIpneHue 37eKTPOMarHUTHOW UHIYKIUU. II0TOK BeKTOpa MarHUTHON MHYKIIHU.
DNeKTpOoABMKYINAs CUla UHAYKIUH. 3aKOH 3J1eKTpoMarHuTHoi uaaykuuu dapanes. Buxpesoe
IEKTPUUECKOE M0JIe. DIEKTPOIABIKYINAS CHIIa HHAYKIIMU B IPOBOJHUKE, IBIKYIIIEMCS
[IOCTYIATEIbHO B OJHOPOIHOM MarHUTHOM noJe. [IpaBuio Jlenna. UuaykTuBHOCTD. SIBEHNE
CaMOMHAYKIMH. DNEeKTPOABIKYIAS CUIa CAMOUHAYKIMH. DHEPrUs MarHUTHOTO MOJIS KaTyIKH
C TOKOM. DJEKTPOMAarHUTHOE I0JIE

IpakTnueckoe 3ansaTHe Nel4. Pemienue 3aaa4 ¢ npogeccuoHaIbHOI HANIPABJIEHHOCTHIO 110
pa3neny « MarHuTHoe nmoJje». TeXHUYECKHe YCTPOUCTBA U MPAKTUYECKOE TPUMEHEHHE!
MIOCTOSIHHBIE MarHUTBHI, JIEKTPOMArHUTHI, IEKTPOIBUraTeh

IIpakTnueckoe 3ausTHe Nel5. Pemenue 3a1a4 ¢ npogecCMOHAIBLHOI HANIPABJIEHHOCTHIO 110
pa3ney «JIeKTPOMarHMTHAsA MHAYKIMSA. TeXHIUeCKHe yCTPOUCTBA U IIPAaKTHUECKOe
IIPUMEHEHHE: YCKOPUTEIH 3JIeMEHTApHBIX YaCTHIl, HHIYKIIMOHHAS [eYb.

JIP Nel2 MccnenoBaHue 1elicTBHS MOCTOSTHHOTO MATHUTA HA PAMKY CTOKOM.

JIP Nel13 Mzyuyenue siBJIeHHMSA 3JIEKTPOMATHUTHOM MHAYKIUM.

JIP Ne14 U3ydenne siBJieHMs CAMOUHAYKIMH.

[\

Pa3znen 5.
Koaebanus n
BOJIHBI

18/8/10

Coaep:xkanue yueOHOro MaTepuaja

5.1 Mexanuveckue
Hu
3JIeKTPOMATHUTHBI
e KoJedaHus.

1.

Jlexkumus Ne26. Mexanndyeckue kosedoanns. Konedarensuas cucrema. CBoOO HEIE
MexaHndeckue konebanus. ['apmonndeckue konebanus. [lepron, yacrora, aMmmunTyaa u ¢asza
konebanuil. [IpyXHHHBIA MasTHUK. MaTeMaTHIeCKAH MAaITHUK. Y paBHEHHE TAPMOHUIECKUX
koneOanni. [IpeBparieHne sHepruu py rapMoHIYecKHX KosieOanusx. KonebarenbHbIi KOHTYD.
Jlexuus Ne 27. CBoOOIHBIE 3JIEKTPOMarHUTHBIC KOJIeOaHHs B HA€ATBHOM KoJIeOaTeIbHOM
KOHTYpe. AHAJIOTHA MEeXIy MEXaHUYECKIMHU U 3JIEKTPOMarHUTHBIMH KonebaHusamu. @opmyna
Tomcona. 3ak0oH COXpaHEHHs PHEPTUH B HICaTHHOM KojebaTesHOM KoHTYpe. IIpencrasienue o
3aTyXaromux KouebaHusax. BeHyXIeHHbIe MeXxaHndecKue KoneOanus. Pesonanc. BeiHyKIeHHBIE
3NIeKTpOMarHuTHbIC Kostebanus. [lepemennslit Tok. CHHYCOMIAIbHBIN IEPEMEHHBIH TOK.
MoIIHOCTb NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HanpspkeHus. Tpancdopmatop. [IpousBozacTBo, nepeaada u notrpediIeHUe HIEKTPUIECKOM
9HEpPruu. DKOJOrMYECKHE PUCKU NPU MPOU3BOICTBE dIEKTpuUeckoil sneprun. Kynasrypa
HCTONb30BaHUs 3J€KTPOIHEPTHU B IOBCEIHEBHON JKU3HU
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5.2 MexaHu4ecKue
H
3J1eKTPOMATHUTHBI
€ BOJIHBI

2. | Jexkuus Ne28 MexaHnuecKue BOJIHBL, YCIOBHUS pacupocTpanerus. [lepmon. CkopocTh
pacIpocTpaHeHus U JUInHa BOJHEL [lomepednsle 1 mpoaoibHbIe BOHBL. VIHTEpdhepeHnns u
IudpakIsa MeXaHHIeCKUX BOJIH. 3ByK. CKOpOCTHh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp
3ByKa.

Jlexuust Ne29. D1eKTpOMarHuTHEIE BOJIHBL. Y CJIOBUS U3Iy4€HUs 3JI€KTPOMAarHUTHBIX BOJIH.
B3aumHas opuenTanus BektopoB E, B, v B anexTpomarautHoit BoiHe. CBolcTBa
9JIEKTPOMAarHUTHBIX BOJIH: OTPAXEHHE, IIPEIOMIICHUE, TTOJIIpU3aLys, TU(paKys,
unTepdepeHuns. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH. [1Ikaia aeKTpoMarHUTHBIX BOJIH.
Jlexnust Ne30. [IpumeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpHHIUITEL
panuocBs3K U TeneBUACHUS. Pagnonokanys. DIEKTpOMArHUTHOE 3aTrPsI3HEHHE OKPY KaIOIIei
cpensl

IpakTuyeckoe 3ansaTue Nel6. Pemenue 3a1a4 ¢ npoecCHOHAIBLHOM HANIPABJIEHHOCTBIO 110 TeMe
MexaHndeckue H 3JJeKTPOMATHUTHbIE KoJIe0aHus» TeXHNUeCKre YCTPOHCTBA M MPAKTHIECKOE
NPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUH 3JIEKTpoIepenayd
IpakTuyeckoe 3ansaTue Nel7. Pemenue 3a1a4 ¢ npoecCHOHAIBLHOM HANIPABJIEHHOCTBIO 110 TeMe
«MexaHn4yecKue 1 3JIeKTPOMarHUTHbIE BOJHbI». TeXHUYECKHEe YCTPOMCTBA U MPAKTUIECKOE
MMPUMEHCHUEC: MY3bIKAJIbHBIC HHCTPYMCHTEI, YJIBTPA3BYKOBAasA AUArHOCTHUKA B TCXHUKEC U MEAUIIUHE,
panap, paauonpuéMHHEK, TSJICBU30p, aHTeHHa, Tenedon, CBU-neus

JIP Nel5. VccnenoBanue 3aBUCMMOCTH NIEPUO/a MAJIBIX KOJIEOaHUi Tpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

JIP Nel6. ViccnenoBaHue mepeMeHHOTO TOKA B IIETH U3 TOCIE0BATEIHHO COSTMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U pe3ucTopa

5.3 OnTuka

3. | Jexkuus Ne31. 'eomerpuyeckas ontuka. [IpsiMonnHeiiHOe pacipocTpaHEeHHE CBETa B
oaHopoaHou cpene. Jlyu cBeta. ToueyHblit HCTOUHMK cBeTa. OTpaskeHUE CBETa. 3aKOHbI
orpaxeHus cserta. [loctpoeHne n3obpakeHuii B mockoM 3epkaine. [Ipenomienue cBeta. 3aKOHbI
TIpEJIOMIICHUsSI CBeTa. AOCOIIIOTHBIN MOKa3aTels npeiaomiieHus. [loaHoe BHyTpeHHEe OTpaXeHHe.
[TpenenbHBII yroi MOIHOTO BHYTPEHHETO oTpaxeHus. Jucnepcus ceera. CI0XHBIN cocTaB
6enoro ceera. L{ger. Cobupatomue n paccenBaromue 3L ToHKas nua3a. PokycHoe
paccTosHHE M ONTHYECKas CHila TOHKOM JnH3bI. [locTpoenne n3obpaskeHnit B coOMparomux u
pacceuBarolux JuH3ax. Dopmyiia TOHKOM JTMH3BI. Y BEJIMUEHUE, JaBaeMoe JTUH30M. [Ipeaensl
MIPUMEHNUMOCTH T€OMETPUIECKON ONTHKH.

Jlexnus Ne 32. BonHoBast ontuka. MHTepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJIOIeHNST MAKCHMYMOB I MUHIMYMOB B HUHTEP()EPEHIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT'ePEHTHBIX UCTOYHHUKOB. Jludpakius ceeta. JludpakuuonHas pemeTka. Y cJIoBHe HAOIIOISHUS
TJIABHBIX MAaKCHMYMOB IIPH TTaICHUM MOHOXPOMATHYECKOTO CBETA Ha AU(PAKIIHOHHYIO PEIIETKY .
Jlexmmst Ne33. JTudpaxuns ceera. JJudpaxkunonHas pemerka. Y cioBre HaOIOASHHS TIaBHBIX
MaKCHMYMOB TIPH I1a/ICHUM MOHOXPOMAaTHYECKOT'0 CBETA HA TU(PPAKIMOHHYIO PEIETKY.

Jlexknus Ne34. INonspusanus ceTa.

JIP Nel7. Ompenenenne nokasaressi NpeJ1oMJICHUS CTEKIA.
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JIP Nel8. VccnenoBanne CBOUCTB H300pakeHHI B JTHH3AX. 2
JIP Nel9 HaGuroieHre AUCIIEPCHH CBETA. 2
IpakTnyeckue 3anaTusa Nel8 Pemenue 3axa4 ¢ npogeccuoHaIbHOI HANIPABJIEHHOCTBIO 110 TeMe 2
«OnrTuka» «Habmronenue qucrepcuu cBeTay.
IIpakTnyeckas padora Nel9. Pemenne 3axau ¢ npogeccHoOHAIBHON HANIPABJICHHOCTBIO N0 TeMe 2
«OnTuka» TexHuueckne yCTpOHCTBA U IPAKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, (hoToanmnapar,
MPOEKLUOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, NU(paKINOHHAs peIIeTKa,
HOJISIPOU T, TENECKOIL.
Pazgen 6. OcHOBBI 2/0/0
crenHaIbHOi
Teopuu
OTHOCHUTEJIbHOCTH
Copepkanne yueOHOro MaTepuajia
6.1 OcHoBBI Jlekums Ne35. I'paHuipl IPUMEHUMOCTH KJ1acCHYECKOM MexaHUKU. [locTynaTel cnequaibHON Teopun 2
cnennaJbHOI OTHOCHUTEJIFHOCTH: HHBAPHAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BAKyyMe, IPUHIIAI OTHOCUTEIBHOCTH
Teopuu OitanrTeitHa. OTHOCHTENHHOCTH OHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHH M COKPAIICHUE JTHHBI.
OTHOCHUTEJIBbHOCTH | DHEPrHs U UMITYJIBC PEISTUBUCTCKON yacTUNBL. CBS3b MAacChl C 3HEPTUEH U UMITYJILCOM
PETATUBUCTCKOHN YaCTHIIBI. DHEPTHS TIOKOS
Paznen 7. 6/4/2
KpantoBas
$pusuka
Conep:xanue yue0HOro MaTepuasa
7.1.21eMeHThI 1. | Jlekuust Ne36. ©otonbl. BHeunuit ®ortosnekrpudeckuii adpdexr. Buyrpenunii poroaddexr. 2
KBaHTOBOM Tumnel poTtosiemenToB. [aBineHue cBeTa. [IoHATHE 0 KOPITYCKYJISIPHO-BOJIHOBO MPHUPOJIE CBETA.
$puzuku
7.2. CTpoeHue 2. | Jlekuust Ne37. Mopenb aroma Tomcona. OnbiTsl Pe3epdop/a o paccessHuio -4acTHIl. 2
aroma [TmanetapHast Mmozens atoMma. [loctynatsl bopa. M3nydenue u norsnomieane GOTOHOB MPH
Iepexo/ie aToMa C OJTHOTO YPOBHS SHEPTuH Ha Apyroil. Buner ciektpos. CriekTp ypoBHEH
SHEPruM atoma Bojopoaa. BoiaHoselie cBoiicTBa yactull. Bosnel ne bpoinsa. KopnyckynspHo-
BOJIHOBOH Jtyann3M. CIIOHTaHHOE U BBIHYKIECHHOE n3ydeHue. udpakuus 31eKTpoHOB B
KpHCTa/ulax. ¥ CTpOMCTBO M ITPUHIMT paboTHI 1asepa. TexHuueckre yCTpoHCTBa M IPaKTHIECKOe
IIPUMEHEHNE: CIIEKTPaJIbHBIA aHAIN3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBII KOMITBIOTED
JIP Ne2(). HaGuroieHne JIMHEHIaToOTO CIeKTpa 2
7.3. ATOMHOe siApo Jlexuus Ne38. DkcriepruMeHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHHUS siapa. OTKphITHE 2

paaroakTuBHOCTH. OmbITH Pesepdopa mo onpeeneHuio cocTaBa paJioakKTHBHOTO U3TyUEHUSI.
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CaoiictBa anba-, 6eta-, raMMa-H3TydeHUs. BiusHue paguioakTHBHOCTH Ha )KUBBIE OPTraHU3MBL.
OTKpEITHE IPOTOHA U HeWTpoHA. HykioHHast Monens siapa [ eitsenbOepra-lBanenko. 3apsin sapa.
MaccoBoe uncino siapa. M3oromsl. Anbga-pacnan. DIIeKTpoHHBIH 1 O3UTPOHHEIH OeTa-pacmas.
I'amma-u3iydenue. 3aKoH paJMOaKTHBHOTO pacrasia. JHEPIUs CBS3M HyKIIOHOB B siipe. SlnepHble
cuibl. JledbexTt Macchl siapa. SlnepHsle peakuun. Jlenenue u cuntes siaep. SaepHslil peaktop.
TepmosinepHslit cuntes. [IpoGieMbl M TEPCIIEKTHBBI SAEPHON SHEPTeTHKH. DKOIOTHUECKHEe
ACIIEKTHI AJCPHOI YIHEPreTUKH. JIeMeHTapHble YacTUIbl. OTKPBITHE HO3UTPOHA. MeTObI
HaOJIIOJICHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YacTHL. DyHIaMEeHTaJIbHbIC B3aUMOICUCTBHSI.
EnuncTBO (pM3HyecKoi KapTHHBI MHpa.

IIpakTnyeckas padora Ne20. Pemrenue 3a1a4 ¢ npoeccnoHaIbHOI HAMPABJIEHHOCTHIO MO TeEMe
«AToMHoe spo» MccnenoBanne TpekoB 4acTUIl (10 TOTOBEIM (hOTOTpadsiM).

IIpakTnyeckas padora Ne2l. Pemenue 3aga4 ¢ npodeccuoHaNIbHON HANPABJEHHOCTHIO 110 TeMe
«ATOMHOeE 11po». TexHHUeCKHne yCTPOICTBA U IPAKTUIECKOE IPUMEHEHHE: (POTORIIEMEHT,
(oTonaTunk, comHedHas 6aTapes, CBeTOANO, CIIEKTPOCKOTL, JIa3ep, KBAHTOBBII KOMITBIOTED, JO3UMETP,
kamepa BuiibcoHa, siiepHblil peakTop, atToMHast 6omba

Pa3znen 8.
DJ1eMeHThI
ACTPOHOMMHU U
acTpoPHU3UKHU

2/0/2

8.1 DaeMeHTHI
ACTPOHOMMH U
acTpoU3UKH

Conep:xkanue yueOHOro MaTepuasa

1

Jlekums Ne39. Oransl pa3BuTus actpoHoMuu. [IpuknaaHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. Bup 3Be3nHoro Heba. Co3Besus, sipKue 3BE3/Ibl, IUIAHETHI, UX BUIAUMOE JIBIYKEHUE.
Conneunas cucreMa. [lnanersl 3eMHOM rpynisl. [Inanersi-rurantsl. Mansie Tena CoaHeuHOM
cucremsl. Comaite, porochepa u atmochepa. CostHeuHast aKTUBHOCTh. VICTOYHHUK SHEPTUU
ConHua u 3Be31. 3Be3/bl, KX OCHOBHBIE XapaKTepUCTHKU. Juarpamma "criekTpajibHbIN Kiace -
CBETUMOCTH'". 3B€3/1bI ITIABHOM MOCIEA0BATEILHOCTH. 3aBUCUMOCTD '"Macca - CBeTUMOCTh" ISt
3BE3JI TIIABHOH IOCIIeIOBaTeIbHOCTH. BHYTpeHHee cTpoeHue 3Be3]. COBpeMeHHEIE
MIpeICTaBICHUS O IPOUCXOXKIEHUH U dBOIOIMK COHITA U 3BE3/]. DTAIbl )KU3HH 3Be3]]. MIIeUHbII
[IyTh - Hamia ["anaktuka. CrimpaneHast CTpyKTypa ["anakTuku, pacnpeaencHre 3Be3, ra3a U MBUIH.
IMonoxenwue u qemwkenue Connna B ['amaktuke. Tumsl ranaktuk. [Inockas u chepudeckas
noacucteMsbl ["anakTuku PaguoragakTHKU U KBazapbl. YepHbIE ABIPHI B SApaX TaIaKTHK.
Bcenennas. Pacompenue Beenennoii. 3akon Xa06ma. Pas6eranne ranaktuk. Teopust bonbnroro
B3pbIBa. PennkToBoe m3myuenne. MacmrabHas cTpykrypa Beenennoit. MeTtaranakTuka.
Hepemiennsie po01eMbl aCTPOHOMIH

JIP Ne21. HabmroeHust HEBOOPYKEHHBIM TJ1a30M C HCIOIb30BAHNEM KOMIIBIOTEPHBIX IPUIOKEHUH IS

OIPCACIICHUS TOJIOKCHUA HeOeCHEBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3A1A CCBCpHOI‘O

ToJIymapusa 1 ApKrUe€ 3BC3 bl
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IIpomexkyTouHas arTecTanus JK3aMeH

18

Bcero:

180

,/:[HS[ XapaKTCpUCTUKN YPOBHA OCBOCHUA yqe6Horo MaTepurajia UCIOJb3YIOTCA CICAYIONINE 0003HaYCHHS:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee M3YYEHHBIX 0OBEKTOB, CBOICTB);

2. — penpoayKTHBHBIN (BBIITOJIHEHHE JESITEIBHOCTH O 00pa3ily, HHCTPYKLUH WIIU 110]] PYKOBOACTBOM)
3. — IPOAYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITEIEHOE BBIITOJHEHUE AESTEILHOCTH, PEIeHHE IPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEATIM3ALIUU
3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecneYeHH 0

Peanuzanus yueOHOW AMCIUIUIMHBI TpeOyeT HAMUYHs y4eOHOTO KabuHeTa o (pu3nke
O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

M0CAI04YHBIE MECTA;

pabouee MeCTO TpenoaBaress, 000pyI0BaHHOE ITEPCOHATILHBIM KOMITBIOTEPOM;
KOMIUIEKT Y4eOHO-HATIISITHBIX TTocoOmii «Du3nKay.

OO6opynoBaHue 1151 IEMOHCTPAIMOHHBIX KCIIEPHMEHTOB.

O6opynoBanwue It 1Ta0OPATOPHBIX PabOT.

TexHUUecKue cpecTBa 00yICHUS:

Tenesuzop

Komnerorep

3.2. UudopmanmnonHoe odecredeHue 00ydeHust

OCHOBHBIE UCTOYHUKHU:

1. ImutpueBa B.®.0O0meobpa3zoBaTensHas moarotoska B yupexaeausx. CI10 ['pud:Jomymeno
MunuctepcTBoM npocsenienus Poccuiickoit @eaepaunu

Wznanue:5-¢ uzn., crep. Aptukyn usnanus:105120712Bun uznanus:[leuyarnsie yueOnbie n3nanuslSBN
m3nanus:978-5-0054-3299-5ISBN toma:978-5-0054-3300-8. I'ox Beiycka:2025. O6nem:320c.
2./Imutpuena B.®.00meo0pazoBarenpHas moaroroka B yupexaenusx CI1O.pud:lomymeHo
MunuctepctBoM npocsemienus PO.Aptukyn uzganus: 101121672

Bun u3nanus:[leuarnbie yueoHble n3ganus. ISBN u3nanus:978-5-0054-1763-3.'ox
BhIycka:2024.00bemM:256¢.

JlonoaHUTENbHbIE HCTOYHUKHU:
1. bopnoBckwii,I". A.[ DneKTpoHHBIN pecypc:
Oo6mas ¢uzuka. B 2 1. Tom 1: yue6. [Tocodue amst CITO / I'. A. bopnosckwii 3. B. Bypcuan. —
2-e w3a. Unp. U non — M. : UzparensctBo IOpaiit, 2018. — 242c. — (cepus : [IpodeccnonanpHoe
oOpa3zoBanue).- Pexxum nocrtyna: https://biblio-online.ru/viewer/6F75BAA2-0360-4A74-8744-
FBBC28C8FDC2#page/1-1.
2.bopnosckuii, I'. A. [ DnekTpoHHBI pecypc]:
O6mas ¢usmka. B2 1. Tom yuebd. [locobue nns akamemuueckoroOakanmaBpuata / . A.
bopnosckuii. 3. B. bypcnan. — 2-e uza. Hcnp u non. — M. : U3narenscteo Opaiit. 2018. -299c.
— (Cepus : bakanaBp. AkagemMuueckuii Kypc). ).- Pexxum nocryna:
https://biblio-online.ru/viewer/FC1465B9-FE4C-423D-BDB7-A69F86CC12A9#page/1-2

21


https://academia-moscow.ru/authors/detail/43935/
https://academia-moscow.ru/authors/detail/43935/
https://biblio-online.ru/viewer/FC1465B9-FE4C-423D-BDB7-A69F86CC12A9#page/1-2

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS IIPEJIMETA

KonTpons

N OLCHKa PpacCKpbIBAIOTCA UYCPE3

YCBOCHHBIC

3HaHUSA W TOPUOOpPETEHHbIE

00y4aromuMuUCsl YMEHHUs, HalpaBleHHble Ha (opMupoBaHHe OOMHUX U TNPO(eCcCHOHATBHBIX
KomnereHIMH. KomnereHuyu 10KHbBI ObITh COOTHECEHBI C IPEAMETHBIMU pe3yibTraTtamu. Jliis
KOHTPOJISI U OLEHKH pe3ybTaToOB OOyuYeHHs MpernojaBaTeib BbIOWpaeT (OpPMBI U METOIBI C
y4eToM npodeccuoHanu3anuu o0yueHus no nporpaMmme «Pusukay

Kox u HaumeHOBaHMe
¢opMupyeMbIX KOMIIETEHIIHI

Pa3nen/Tema

Tun oneHOYHBIX
MeponpusaTuii

OK O0I. Bsibupats cmocoo0s!
pemeHus 3ama4y
npodeccCuoHaIbHON
ACATCIIBHOCTU NPUMCHUTCIBHO
K pa3/IM4YHbIM KOHTCKCTaM

Pasgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.,
34.,3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pasgen 7. Temnr 7.1., 7.2.

OK 02. Hcnonp3oBath
COBpEMEHHbBIC cpencTBa
IIOKCKA, aHajan3a u

UHTEpIpeTauuy HHGOpMau 1
MH(QOPMALMOHHBIE TEXHOJOTHH

Pasgen 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3,,
34.,3.5.

Pazgen 4. Temn1 4.1., 4.2.

IS BBITIOJTHCHUS 3amau | Pasgen 5. Temsr 5.1.,5.2.,5.3.
npodeccuoHaIbHOM Paznen 6. Temsr 6.1., 6.2.
JIeATEILHOCTH Pazgen 7. Temnr 7.1., 7.2.

OK 03. [IlnanupoBate U | Pazmen 1. Temsi 1.1.,1.2,1.3
peanm3oBbiBaTh  coOcTBeHHOe | Pazmen 2. Temsr 2.1., 2.2., 2.3.
npogeccuoHagbHOe u | Paznen 3. Temur 3.1.,3.2.,3.3.,
JIMYHOCTHOE passutue, | 3.4, 3.5.
IPEIIPUHUMATENBCKYIO Pasnen 7. Temsr 7.1., 7.2.
EeITENHHOCTE B

npoheCcCUOHATBHON chepe,

WCIOJL30BaTh  3HAHHS 110

(MHAHCOBOIl TPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaIUsAX

OK 04. O¢pexTuBHO
B3aMMO/ICIICTBOBATh U PabOTaTh
B KOJUIEKTHBE M KOMaHJ1e

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
34.,3.5.

Pasnen 4. Temu1 4.1., 4.2.
Pasnen 5. Temsr 5.1.,5.2.,5.3.
Pasnen 6. Temsur 6.1., 6.2.
Pasznen 7. Temur 7.1., 7.2.

OK 05. OcyiiecTBisiTh YCTHYIO
u MMUCHMEHHYIO
KOMMYHHKAITHIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit ~ ®depeparuu ¢
y4eTOM 0COOeHHOCTEN
COLIMAJIBHOTO M KYJbTYPHOTO
KOHTEKCTa

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.,
34.,3.5.

Pasznen 4. Temu1 4.1., 4.2.
Paznen 5. Temsr 5.1.,5.2.,5.3.
Pasnen 6. Temrur 6.1., 6.2.
Pasznen 7. Temur 7.1., 7.2.

- YCTHBIN OMpPOC;
- (hpOHTANIBHBIN OIPOC;
- OIICHKA KOHTPOJIbHBIX padoT;

- HaOmrogeHHe 3a  XOAOM
BBITNIOJTHEHUS 71a00paTOPHBIX
pabor;

- OLlCHKA BBINOJTHEHHS

71a00paTOPHBIX PadoT;

- OIICHKa MPaKTUYECKUX padoT
(pemenus KaueCTBEHHBIX,
pacuyeTHbIX, MPOPECCHOHAIBHO
OpUEHTHPOBAHHBIX 3a/1a4);

- OLICHKA TECTOBBIX 3a/IaHHIA;

- HaOmoZeHue 3a  XOJAOM
BBITOJIHCHHS WHIUBHLYaJIbHBIX

MPOCKTOB u OLICHKA
BBITIOJIHCHHBIX ITPOCKTOB,

- OLIEHKA BBITTOJIHEHHS
JOMAIIHUX  CaMOCTOSATEIBHBIX
pabor;

- HaONIoJIeHWe W OIeHKa
peuieHus Kenc-3anadg;

- HaOmrofeHWe ©  OICHKa

JIeJIOBOM UTPHI;
- 9K3aMeH
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OK 07. CopevictBoBath | Pazgen 1. Temsr 1.1., 1.2, 1.3
COXpaHEHHIO okpyxkatomiei | Pazmen 2. Temsr 2.1.,2.2.,2.3.
cpensl, pecypcocoepexenuto, | Pazmen 3. Temsr 3.1., 3.2, 3.3.,
MIPUMCHSTh 3HAHUSA 00 | 3.4.,3.5.

W3MEHEHUH kauMmara, | Pasmen 4. Temur 4.1., 4.2.
MIPUHLUIIBI oepexuuBoro | Pasnen 6. Temsr 6.1., 6.2.
MIPOU3BOICTBA, s¢dexrusno | Paznen 7. Temsr 7.1., 7.2.
JIEiCTBOBAaTh B UpPE3BBIYANHBIX

CUTYaLUsAX

S.METOAUYECKHUE PEKOMEHJALUWMU 1O OPTAHU3AIIMU OBYUYEHUSA
5.1 Metoanyeckue peKOMeHAAlMHU NPenoaBaTeso
Y4eOHBIM IJITAHOM Ha U3yueHHe Kypca « DU3uKa» OTBOJUTCS JIBa CEMECTpa.
1 monmyroaue — nuddepeHMpPOBaHHBIN 3a4eT.
2 MoJyroue — 3K3aMeH.
VYueOHast pabota mpoBoaUTCS B hOpMe ay TMTOPHBIX 3aHATHH. W3 HUX:
- JIEKIUH - 78
- nmabopaTopHbIC 3aHATHI-42
- MPaKTHUYECKHUE 3aHATUSI- 42
B cootBerctBun ¢ TtpedoBanusimu PI'OC CIIO no cneumansHOocTH — 26.02.06
DKCIUTyaTanus CyJJOBOTO 3JIEKTPOOOOPYI0BAHUS U CPEACTB aBTOMATHKH.
U B [IEJSIX peaIM3alii KOMIIETEHTHOCTHOTO TI0/IX0/1a TIPOTrpaMMa MpeyCMaTpUBaeT
HIMPOKOE MCIIOJIb30BaHKUE B 00Pa30BaTEILHOM IPOIIECCE AKTUBHBIX H HMHTCPAKTUBHBIX
dbopm npoBeeHUs 3aHATUH.
Ilepeuenv mem 3anamuil, peanuzyemvlx 6 AKMUGHOI U UHMEPAKMUBHOU (hopmax

Ne |HammeHoBaHMe TeM ®opMbl 00yUeHHSA
1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. |[IpobiemHas nekuus
W eanpHbIii ra3
2 3aKOHbBI IOCTOSTHHOTO TOKA. JlaboparopHbie pabOThI B MaJbIX
rpynmnax
3 3akoHbl MexaHuku HproToHa. [IpakTrueckue 3a1a4u (B COOTBETCTBUU C
npodusieM o0ydeHus)

5.2 Meroanueckue peKoOMeHIAlMU JIsl CTY€HTOB

3aHATHS POBOJIATCS B COOTBETCTBHH C yU€OHBIM IUTAHOM M paCIIUCaHHEM, IIPH STOM Ha
CaMOCTOSITEIIbHYIO MOJITOTOBKY MPOTPaMMOM AUCITUTUTMHBI OTBOAUTCS () 4acos.

JlaHHO€E BpeMsi CTYJIEHThI IUIAHUPYIOT MO UHAUBUAYAILHOMY IUIaHY, OPUEHTUPYSICh Ha
MepevueHb KOHTPOJIBHBIX BOIIPOCOB U CIIUCOK YUeOHOM JTUTEpaTyphl, PEKOMEHYyEMOMN B KaueCTBE
OCHOBHOU U JIOITOJTHUTEIILHOM.

CamocrosiTenbHas paboTa CTyJIEHTOB PEATH3YETCs TI0/I PYKOBOJACTBOM IPEIOAaBaTENst
(KOHCYNBTAIIMHU, TIOMOIIb B TTOJITOTOBKE K CAMOCTOSITEILHBIM paboTaM U JIp.) U
WHIUBUIyTBHYIO pa0OTy CTY/ICHTA, 3aKIIOYAIOIILYIOCS B BHIMOJTHEHUN CAMOCTOATEIBHBIX padoT.

J171s KaueCTBEHHOTO OCBOCHUS TUCITUILIMHBI CTYIEHTAaM HEOOXOAMMO TIOCEeIIaTh
ayIUTOPHBIC 3aHATHS, BBITIOJIHATH CIEAYIOIINE TPEOOBAHUSI.

B cemecTpax oOyuarouiicst 10JKeH BBIMOIHUTH (TIO TpOrpaMMme):

BXOJITHOM KOHTPOJIb
JeKuui - 78
nabopaTopHbie PabOThI -42
IpaKTUYeCKHe PaboTHI - 42
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6. @DopMBbI TeKYLIEr0o KOHTPOJS YCIEeBA€MOCTH W MPOMEXKYTOYHOH AaTTecTalluu
o0yJaomuxcs

6.1. Ilepeuensv 6onpocoe Kk ouggepenyuposannomy 3auemy:

1.JlaiiTe TOHSATHE MEXAaHUYECKOro JBIKEHUA. IIpuBenure mnpuMepbl MNPSIMOJIMHEHHOTO
PaBHOMEPHOTO JIBUKEHHUSI.

2. Jlaitite ompenenenue yckopeHus. IlpuBenure mnpumepbl IABMKEHUS Tell C IMOCTOSHHBIM
YCKOpPEHUEM.

3.Ilosicuute moHsitie cBoOonHOTO maaeHus ten. [IlpuBeauTe npuMepbl ABMKEHUS Tel C
MOCTOSIHHBIM YCKOPEHHEM CBOOOIHOTO MaJCHUSI.

4.00bscHUTE IBUXKEHUE 110 OKPYKHOCTH C MOCTOSHHOM 110 MOJYJIIO CKOPOCTBIO.

5. Chopmynupyiite 3aKoHbI TMHaMUKH HpIOTOHA.

6./laiitTe moHsTHE CHUJIBI ympyroctv, cuibel TpeHus. Cdopmynupyiite 3akoH ['yka.
7.ChopmynupyiTe 3aKOH BCEMUPHOTO TATOTEHHUs. PacckaxkuTe O cuie TsDKECTH, Bece Tea,
HEBECOMOCTH.

8.ChopmynupyiiTe 3aKOH COXpaHEHUs wuMIylbca. [lpuBeauTe mNpuUMeEpsl PEaKTUBHOTO
JIBUKCHUSI.

9.JlaliTe ompeneneHrne MEXaHMYECKON pabOTe, MOITHOCTH, KO PHUIIMEHTA MTOJIE3HOTO JEHCTBUS.
(KILIT)

10. ChopmynupyiiTe 3aKOH COXPAHECHUS MEXaHHYECKON SHEPTHUH.

11. JlaiiTe monsaTne MexaHW4eckux koneOanuil. [I[puBeanTe npumepsl pe3oHaHca.

12. TlosicHuTeE, YTO TaKOE MEXaHUYECKHE BOJIHBL. [lepeuniciuTe cBolicTBa MEXaHUYECKUX BOJIH.
13.CopmynupyiiTe OCHOBHBIE MOJIOKEHUS MOJIEKYSIPHO - KHHETHYECKOH TEOpUU M HX
OTIBITHBIC 00OCHOBAHUS

14.0Onenute Maccy 1 pa3Mepbl MOJIeKyl. JalTe onpeneneHre KOJTUYEeCTBa BELIECTBA.

15,Jaiite ompeneneHrue HACAIBHOrO Ta3a. 3alUIIWTE OCHOBHOE ypaBHEHUE MOJEKYJISPHO-
KMHETUYECKOW TEOPUU HJICATbHOIO Trasa.

16.IlosicHuTe MOHATHE-«TEMIIEpPATypa KaK Mepa CpeHENl KHHETUUECKON SHEPTUH YaCTUL.

17. laiiTe TOHSATHE HACHIIIEHHOTO napa, BJIQXHOCTH Bo3ayxa. lloscHuTe wu3MepeHue
OTHOCHUTEJIHOM BJIaKHOCTU BO3/yXa IPU MOMOIIH IICUXPOMETPA.

18.Pacckaxute 0 MOBEPXHOCTHOM HATS)KEHUU U CMAYMBAaHUH.

19. TlosicHuTe cTpoeHNEe TBEPABIX TEI U MEXaHUYECKHE CBOMCTBA TBEP/BIX TEII.

20./laiiTe onpeneneHue BHyTpeHHe »Heprun. Chopmynupyiite 1 3akoH TEPMOAUHAMUKH.

6.2. Ilepeuenv 6onpocoe K IK3ameny

1.ChopmynupyiiTe 3aKOH COXpaHEHUS JIEKTPHUUECKOro 3apsaa, 3akoH KyroHa.

2./laiiTe MOHATHE AJIEKTPUYECKOTro MoJjs. JlaliTe onpeneneHne HanpssKEHHOCTH dJIEKTPUUECKOTO
0JIs1, TOTEHI[MANA AIEKTPUUYECKOTO TTOJISL.

3.aiite onpenenenue 3MeKTpo€MKocTu. [IpuBenuTe npumepsl BUAOB KOHIAEHCATOPOB.
4.IlosicHUTE MOHATHE 3JIEKTPUUYECKOTO COPOTUBIICHUS B METAJLIAX.

5.Copmynupyiite 3akoH Oma Juist ydacTka uenu. [IpuBenute mpuMepbl TUIIOB COEAMHEHUS
noTpeduTeneil 3MeKTPUUECKO SJHEPTUH.

6.Chopmynupyiite 3akoH Oma JUIs TOJTHOH TIETIH.

7.JaviTe onpeneneHust pabOThI K MOITHOCTH YJIEKTPUUECKOTO TOKA.

8.IlosicHuTe MexaHU3M 00pa30BaHUsl AIIEKTPUUYECKOrO TOKa B anekTponurtax. Chopmynaupyite
1 3akon @apazes.

9.IlosicHuTe MeXaHU3M 00pa30BaHMsI AIIEKTPUUYECKOIO TOKA B Ta3ax.

10.ITosicHuTe MeXaHNU3M 00pa30BaHUs AIEKTPUUECKOTO TOKA B BAKyyMe.

11.ITosicauTe MexaHu3M 00pa30BaHUs DIEKTPUUECKOTO TOKA B IMOIYIPOBOAHHUKAX.
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12.Pacckaxkute 00  DJIEKTPOHHO-ABIPOYHOM nepexone.  I[lpuBeaute  mpuUMEpbI
MOJTYTIPOBOTHUKOBBIX TPHOOPOB.

13. JlaiiTe mOHATHE MAarHUTHOTO II0JIS TOKA.

14. Chopmynupyiite 3akoH Awmmepa, cuna Jlopenna. [IpuBenure mpuMepsl MPUMEHEHUS CHITBI
Awmriepa (3JIeKTPOIBUTaTelNb, JJIEKTPOU3IMEPUTETbHBIEC IPUOOPHI).

15.daitte onpenenenue cuiibl JlopeHiia.

16.ChopmyaupyiiTe 3aKOH JIEKTPOMArHUTHOW WHTYyKIIHH.

17.IlosicHuTE IBIEHUE CAMOMHYKLIHU.

18.[laiiTe  mMOHATHE  MEXaHUYECKMX  KojeOaHuil  (mapaMeTpel, ypaBHEHUs, Tpadux
KOJIE0ATEIBHOTO JIBMKCHUS ).

19.Pacckazath 0 CBOOOIHBIX SJIEKTPUUECKUX KOJEOAHUIX B KOJIeOATEIbHOM KOHTYPE.

20. MaiiTe onpejeneHre MepeMeHHOro TOKa.

21.IlosicHuTh MoOJy4eHHE MEPEMEHHOTO TOKaA.

22. PacckakuTe MPUHIIMIT JSHCTBUS TpaHCcPopmaTopa (yCTPOMCTBO, IPUMEHEHHE).

23. JlaiiTe NOHATHE 3JEKTPOMArHUTHOIO IOJIS, SJIEKTPOMArHUTHBIX BOJIH.

24. IlogcHUTH NPUHLIMIIBI PAAUOCBA3H (MOAYJISILIMS, JETEKTUPOBAHUE).

25.00bacHUTE TPUPOJY CBETA.

26./laliTe onpeneneHue MoKazaTess MPEJIOMIICHUS CPE/IbI.

27. O0bsACHUTE SIBICHHUE JUCIIEPCHH CBETA.

28. O0bscHUTE ABIICHHE HHTEP(EPEHIINHU CBETA.

29. O06bsacHUTE sBICHUE AUPPAKINU CBETA.

30.Pacckazarp 00 3J€KTPOMAarHUTHOM M3JTy4YCHUH, €r0 3HAYCHUHN U IPUMEHECHUH.

31. IlosicauTe 3akoHbBI hoTOdIPdeKTa.

32.00bscHUTh YpaBHEHHE DWHIITeHHA U1 hoTodddekTa.

33. Paccka3zath 0 siBeHUM BHYTpeHHero (hoTodddekTa.

34. IlosicHUTh BUIBI CIIEKTPOB U3ITYUYEHUS, CIEKTPOB TOTJIOIICHHUS.

35. ChopmynupoBath kBaHTOBbIE ocTynaThl H.bopa.

36. JlaifTe moHATHE PaAMOAKTUBHOCTH, CBOMCTBAX PAIUOAKTUBHBIX U3TyUCHUM.

37.1lopuBecTy mpuUMEpHl SAEPHBIX peakuuil. Pacckazate HCTOpUIO OTKPBITHS MPOTOHA H
HEUTpPOHA.

38. O06BsicHuTh onbIT Pesepdopra.

39. Pacckazarh 00 ycTpOHCTBE I€PHOTO PeaKTopa, IPUBECTU NMPUMEPHI MPUMEHEHHSI aTOMHOM
DHEPIHUH.

6.3. Ilepeuens 3a0au K IK3aMmeHy

1.. Teno nBUXkeTCs 6e3 HAYANBLHOM CKOpOCcTH ¢ yckopeHueM 0,4m/c?. OnpeenuTh nepeMeleHne
Tena yepe3 2¢ mocie Hayana asuxenus. (o1B. 0,8 m)

2. B 6annone Haxoautes 3 - 101° monekysn rasa. Kakoe KoJIM4ecTBO BEIECTBA HAXOAUTCS B
6amtone? (0tB.0,5-10%")

3. IToe3n pe3ko 3aTOPMO3HIT IPU CKOPOCTH 36 KM/, yepe3 4c ocTaHOBUIICS. Brruucinuthb
TOPMO3HOM MyTh noe3na. (0TB.20 M.)

4. B 6annone Haxoautcs 0,25 mons raza. CKOIbKO IPUMEPHO MOJIEKYJI ra3a HaXOAHUTCS B
6amnone?(ots.1,5-10%)

5. Mstu GpoliieH BepTUKAIBHO BBEPX €O ckopocThio 10M/c. Onpenenuts BpeMs o beMa Msua.
(otB.1cC.)

6. CkopocTb aBTOMOOMJISI HAa TOBOPOTE paBHa 1o Moayiro 10 m/c. Paguyc kpuBu3ubl 50 M.
KakoBo yckopenue aBromoouns? (ots.2 m/c?)

7. YpaBHEHHE 3aBUCUMOCTH CKOPOCTH MPSMOJIMHEHHO JBIKYIIETOCS Tella OT BPEMEHH UMEET
1m M

Bunv=A—-Bt, A=—, B=5 — - demy paBeH MOZIyITb YCKOPCHHUS tena? (oTB.5M/c?)
C

8. Kakoii nmytb mpoiier cBO60AHO Majarolee Teja0 U3 COCTOSHUS MoKos 3a 3¢? Y cKkopeHue
cBOOOIHOTO MajieHus puHATh 10 M/c?. (0TB.45M)
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9. Teno maccoii 200 T auskeTcs ¢ yckopenueM 0,4 m/c?. Kakas cuna coobmmaer ey
yckopenue?(o1B.0,08 H)

10. HaiiTi maccy rupwu, eciu AeiicTByromas Ha He€ cwia Tsbkectd paBHa 20 H.(oTB.2kr)

11. YUemy paBeH Bec Maabuuka B IU(pTe, ABUKYIIErocs ¢ yckopeaueM 2m/c>? Macca Manbuuka
40kr.(oTB.480H)

12. Konbkobesxer maccoii 70 K CKOJIB3UT 1O JibAy. Haliaure cuimy TpeHus! CKOIbKEHHUS,
JIEHCTBYIOIYIO Ha KOHbKOOEXKIIA, ecii ko3¢ dunueHt Tpenus paseH 0,02.(ots.14H)

13. Teno maccoii 3Kr ABUKETCS MO OKPYKHOCTH pajuyca 1M paBHoMepHO. Moayib BeKTopa
ckopoctr 2M/c. KakoB Moy b PaBHOACHCTBYIOIIMX CHJI, IEUCTBYIOIKX Ha Teno?(oTB.12H)

14. JIBa npyra TSHYT B IPOTHUBOIIOJIOKHBIE CTOPOHBI JUHAMOMETD, MPUKJIIabIBas cuiibl o 20H
kax i, KakoBo nmokazanue quaamomerpa?(ot.20H)

15. JIudt omyckaeTcs BHU3 ¢ yckopeHueM 3m/c’. B HeM HaxoauTcs feBouka Maccoit 30xr. Uemy
paBeH Bec JieBoukn? YckopeHue cobogaoro najgesns 10m/c?.(or.390H)

16. PaBHOACHCTBYIOIIAsl BCEX CHII, ICHCTBYIOIAs HA JBUXKYIIIEECs TeJo, paBHa Hyt0. KakoBa
TPAeKTOPHS ABMKEHUS ATOro Tena? (OTBET-IpsMast)

17. Ha Tesio oqHOBpEeMEHHO JEHCTBYET ABE CUJIbL, HAIIPABJIEHHBIE IO IPSIMBIM YIJIOM JAPYT K
npyry. Onna cuna 3H, npyras 4H. Kakosa no moyinto pesynbtupytomas cuina?(ors.SH)

18. [Ipu moaxoae K CTaHIIUU 1MOe3]T YMEHBIIWI CKOpocTh Ha 10M/c B Teuenne 20c. C kakum
yckopeHueM jsuracs noesn?(ors.0,5m/c?)

19. K npyxwune xectkocThio 40H/M nonBenieH rpy3 maccoii 0,5 kr. KakoBo yammHeHue
npyxuHb?(01B.0,125 M)

20. Canku Maccolt 5 Kr IBUXKYTCS IO TOPU30HTAIBHOU opore. Cuiia TpeHus 0 I0pory paBHa 6
H.

Uemy paBer kodpdumment tpenus? (ots.0,12)

21. Teno nBuxeTCs MO OKPYXKHOCTH paauycom Sm. [lepuon oOpamenus pasen 10c. Onpenenuts
ckopocTh Temna.(0TB.3,14m/c)

22. ABTOMOOHIIb ABUKETCS CO CKOPOCThIO S4kM/4. KakoB HaMMEHBIIHI pajnyc MOBOPOTa
aBTOMOOWIIA, eCJi KOA(P(UIIMEHT TPEHUS KOJIEC O TIOJIOTHO joporu paseH 0,57(0TB,45M)

23. ABToMoOMIIL Maccoi | TOHHA IBUKETCS MO KOJbLIEBOH nopore paauycom 100m ¢
MOCTOSTHHOM cKkopocThio 20 M/c. Yemy paBHa cuiia, neiicTByromas Ha aBromoouis ?(01B.4000H)
24. ABToMOOMITL Macchl 1T ABUKETCS CO CKOPOCTHIO 40 KM/ 1O BBITYKIOMY MOCTY, PainycC
KpuBH3HBI KOTOporo 50 M. C kako# cUIoi JaBUT aBTOMOOMIIb HA MOCT B €r0 BEpXHEH
Touke?(0TB.7580H)

25. bpycok maccoit 200 r TSHYT M0 TOPU30HTaIBHOM moBepxHOCTH ¢ cuioit 3 H. Koaddurment
TpeHUs MEXKTy OPYCKOM M MOBepXHOCTHIO paseH 0,1. Haiitu yckopenue 6pycka.(ots.14m/c?)
26. bpycky maccsl 100 r, nexaiiiemMy Ha TOpPU30HTaJIbHONW MOBEPXHOCTH, COOOLIMIN HAaYaJIbHYIO
ckopocth 0,5 M/c. KoadduiueHnt Tpenust Mex 1y OpyckoM M TOPU30HTAIBHOM MOBEPXHOCTHIO
pasen 0,05. Kakoit myTh npoitaétr 6pycok 10 octaHoBKH ?(0TB.0,25M)

27. C ropku BbICOTOM 2 M 6€3 TpeHHUs C HYJIEBOM HaualbHON CKOPOCTBIO COCKaJIb3bIBAET IIali0a.
Kakyto ckopoctbh OyeT uMeTs 1maiida y moaHoxust ropku?(oTs.6,6m/c)

28. Cuua, neficteyromias Ha 3apsaa 10 77 K B 5I€KTpHYECKOM TOJIE ¢ HATIPSKEHHOCTHIO

2« 10> H/Kxn, pasaa  (otB. 2:107° H.)

29. Yemy paBHa dHEprus KOHJAEHcaTOpa eMKOCThI0 5 MKD 1 HampsbkeHneM Ha oOkmagkax 200
B. (o1B.0,1/1x.)

30./IBa ToueuHBIX 3apsna +6q u -2q B3auMopeicTByroT ¢ cuioit 0,3 H.

3apsapl COSIMHWIN U Pa3BENIM Ha IPEXKHEE paccTosHre. YeMy paBHa cuiia B3auMOJICHCTBUA?
(otB.0,1H).

31. Cuna 0,02 MH peiictyer Ha 3apsn 10 7 K. HanpsikeHHOCTB 371eKTPUYECKOro oI paBHa
(o1B.2-10°H/Kn).

32. llsa 3apsaa no 3 » 10 ¥ Ku kaxnplii B3auMoeiicTByroT Ha pacctosinuu 0,09 M. Uemy paBHa
cuna B3aumoseiicteua? (ors.107> H).
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33. DHeprus 3apsHKEHHOTO KoHAeHcaTopa 2 JIk, HanpsbkeHue Ha ero ookiaakax 200 B. 3apsin
KoHJeHcaTopa paseH (01B.0,02Km).

34. JIea 3apsina +8q u -4q B3aumoAeicTBYIOT ¢ cuioit 0,2 H B Bakyyme. 3aps/ibl COCAUHUIIN U
pa3Beny Ha IpexkHee paccrosiHue. Cuiia B3auMozenictsus crana pasHa (01s.0,025 H).

35. 3apsn koHaeHcaTopa eMKocThio 2 MKD 1 HanpsbkeHreM Ha oOkitagkax 100 B.Uemy paBen
3apsaj koHaencaropa?(ots.2-10~4 Ki).

36. JIpa 3apana no 1,2 » 10 K1 kaxaplii B3aMMO/IEICTBYIOT B BAKyyMe C CHJIOM

1,44 -10 5 H PaccrosiHue MeXmy 3apsnaMu paBHO (0TB.2,6-1072m).

37. Hanpsokenue Ha oOkiagkax konaeHcaropa 200 B, ero sueprus 0,1 /[ . Uemy paBeHa
éMKocTh KoHeHcaTopa? (0TB.5-107°D).

38. JIBa ToueuHbIX 3apsaa -6q u +2q B3aumoaeicTByOT ¢ cuiioit 0,3 H B Bakyyme. 3apsibl
COCIMHWIIN U pa3Belid Ha pexxHee paccTosiHue. Cuia B3aumoaenctsus ctana pasua (ors.0,1H).
39. 3apsin -2q cnunu ¢ 3apsagom +5 g. O6pazoBascs 3apsj (0TB.3q) .

40. JIsa 3apsga o 3 » 10 * Ki1 kask/plii B3auMOIEHCTBYIOT B BAKYYME C CUIIOi

10 5 H. Yemy paBHO paccTosiHHE Mexay 3apsiaamu? (o1B.3-107 m).

42. Emxoctb KoHJeHcaTopa 2 MKD, HanpsbkeHue Ha ookiaakax 100 B. Uemy paBHa sHeprus
koHaencatopa?(ors.1072 JIx).

41. Ha mu@paKkioHHYI0 peeTky ¢ nepuogom 2 ¢ 10°° M HopmanbHo najgaer
MOHOXpOMAaTHUYECKasl BOJIHA CBETA, MPpU K =4 u sin ¢ = 1 AnuHa BOIHBI OyJIeT paBHa...
(01B.0,5:10°° Mm).

42. PaccTosiHUE MEX]ly PEAMETOM U €T0 U300pakeHueM 72 cM. YBeIMUYeHUE JIMH3bI PaBHO 3.
Haiitu hoxycnoe paccrosinue muH3bL(0TB.0,135 M)

43. IIpeamet BbicoTOM 30 CM pacmoioxKeH BEPTUKAIIBHO Ha paccTOsTHUU 80 CM OT JIMH3BI C
onTUYeCKOi cuioi — Santp. OnpenesnnuTh NoJ0KeHne N300paKeHUs U €r0 BBICOTY.

(01B.0,26 M.).

48. Ha nudpaxiuonnyio pemerky ¢ d = 1,2 10 -3 cM HopMaIbHO NaJaeT MOHOXPOMATHYECKast
BonHa cBeta. [Ipu k = 1 u sing = 0,043. Uemy paBua anuna Bonusl? (01B.2,8:107° m).

49. [IpeameT HAXOIUTCS HA PACCTOSIHUM 2 M OT JIMH3BI C oNTHYecKou cuitoit — 1,5 nntp. Ha
KaKOM PacCTOSTHUU OT JIMH3bl HAXOAUTCS ONTUYECKOE H300pakeHue npeamera. Kakoso
nuHenHoe yBenuueHnue auH3b1? (0TB.0,5M;0,25M)

50. Uemy paBHa kpacHas rpaHuna Gotosddexra s Kamus ¢ paboToit Beixoma 3,52 ¢ 10 -1 k.
(oTB.0,6MKM).
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