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1 OO0mue mMoJ10KeHUS

11 O0J1acTh NPMMEHEeHHUs POrPaMMbI

Pabouas mporpamma gucuumiuabl «[1/1.03 ®usuka» npeaHasHaueHa i peau3aluu
cpenHero ooOiero o0pa3oBaHUSI W SBIAETCS YacTbiO IMPOTPaMMbI MOATOTOBKU CIIEHUATHCTOB
cpennero 3BeHa B cooTBercTBUU ¢ PI'OC CIIO mo cmemmansHOocTH 09.02.12 Texnumueckas
OKCIUTyaTallsi M CONPOBOXJAECHUE HMH(POPMALMOHHBIX CHCTEM, YTBEPXKACHHBIM IPHKA30M
Munnpocgemenus: Poccuu ot 10.03.2025 Ne 184.

B ocHoBY conepskanusi pU3UKH MOJO0KEHO U3yueHue (pyHAaMEeHTaIbHbIX 3aKOHOB MPUPOIbI
U MX B3aUMOCBSI3€H, MCCIIEJOBAHUE MPOLIECCOB TI00AM3AUN HAyYHO-TEXHUYECKOTO Iporpecca u
dopmupoBaHrEe y 00yJaromuXcs LEJIOCTHOTO MPEICTABICHUA O POIH (PU3UUECKUX OTKPBHITHHA B
pa3BUTUM COBPEMEHHOW [MBHWIW3ALMUM, BKJIIOYAas JOCTHUXKEHHS POCCHHCKON HayKu Ha

MEXIYHApOJIHOH apeHe.

1.2 MecTo AUCHUILIUHBI B CTPYKTYPe OCHOBHOM NPo(ecCHOHAILHOH 00pa30BaTe/IbHOM
NPOrpaMMblI

Jucrunmuaa «I1/1.03 ®dwusukay» sBasercs o0sA3aTENbHOM YacThi0 0O0IIC00pa30BaTEIBLHOTO
[IUKJIa 00pa30BaTEIHLHON MPOTPAMMBI IOJTOTOBKH CIICIIHATUCTOB CPEIHETO 3BEHA B COOTBETCTBHH C
OI'OC CIIO no cnemuanbHoctH 09.02.12 TexHuueckas 3KCIUlyaTallusi U COIPOBOXKJIECHUE

MH(OPMAILMOHHBIX cucTeM. Juciummnaa npenogaércs Bo 2 ceMecTpe.

1.3  Heau y4eOHO# TMCHUTIMHBI

Conepxanne TmporpamMmbl  00meoOpazoBatTenbHOM  auctuimuHbl  «I1/1.03  ®dusuka»
HalpaBJIeHO Ha JIOCTI)KEHHE CIeIyloluX Lenel: (GopMupoBaHHE HAyYHOIO MHPOBO33PEHHUS U
UCCIIEI0BATEIbCKOTO MBIIUICHUS Yepe3 n3ydyeHue (QyHJaMEeHTAIbHbBIX 3aKOHOB MPUPO/IbI; pa3BUTHE
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroMXcs B IPOLIECCE OCBOCHUS (PU3NUECKUX
SBJICHUN M 3aKOHOMEPHOCTEH; BOCHUTAHUE MMOHUMAaHMs 3HAUMMOCTH (DPU3HUECKHUX OTKPBITUH IS
pa3sBUTHsI COBPEMEHHOW LMBUIIM3AIMK U TEXHOJIOTHYECKOIo IMporpecca; GOpMHUpPOBaHUE HABBIKOB
HKCHEPUMEHTAIbHOM paboThl W YMEHHs TMPHUMEHATh (U3WYECKHe 3HaHWUS s pPeLIeHus
NPaKTUYECKUX 3ajlay; Pa3BUTHE CIHOCOOHOCTM K HAayYHOMY IMO3HAHUIO MHUpPAa U KPUTHUECKOMY
MBIIUIEHUIO TpU aHanu3e (GU3NYECKUX SBJICHUN; NpUOOpETeHHE OMbITa HCCIIEI0BATEIbCKOMN
JEeSTeNIbHOCTH U (POPMUPOBAHUE MPEJCTABICHUNA O POJIU (PU3UKU B Pa3BUTHH €CTECTBEHHBIX HAYK,

TCXHUKH U COBPECMCHHBIX TCXHOJIOT Hi.



1.4

IInanupyemsble pe3ybTaTbl 00y4eHHs M0 JUCHHUILINHE

Ocoboe 3HaueHNe JUCIUIUITMHA UMEET PU (POPMUPOBAHUH U PA3BUTUU OOIINX KOMIETECHIUHA

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

[InanupyeMble pe3yJbTAaThl 0CBOEHHS IPOrPaMMBbI MO JHCHHUILJIMHE

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI perIeHHs 3a/1a4
npodeCCuOHATBLHON
JeSATEIIBHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE PE3YNIbTAThl JOJHKHBI OTPaKaTh B YaCTH
TPYJIOBOT'O BOCITUTAHHMS:

- TOTOBHOCTH K TPy,
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTH K AKTHBHOMU
TEXHOJOTHYECKOH M  COIMAJIBHOH  HANpaBICHHOCTH,
CIIOCOOHOCTh WHUIIUHPOBATH, TUTAHUPOBATH u
CaMOCTOSITEJILHO BBIMIOJIHATH TAKYIO I€ATEIbHOCTD;

- MHTEpPEC K pa3iuyHbiM cdepaM mpodeccrnoHaIbHON
JCSATEIILHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO W
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:

OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMH
IMO3HABATCIbHBIMHM JICHCTBHSMMU:

a) 6a30BbIE JOTHYECKHE NEHCTBUS:

CaMOCTOSITENTEHO (POPMYJIUPOBATh U AKTYyaJIM3HPOBATH
npoliemy, paccMmaTrpuBaTth ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WA OCHOBAHHUS
JUIS  CpaBHEHMS, Kiaccupukamuu ©  0000IIeHus;
OTIPE/ICIIATE IeNI JCITEeIbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPUH UX JOCTUIKEHHS; BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUYHUST B PACCMATPHBACMBIX SIBICHHUSX; BHOCHTH
KOPPEKTHUBBI B JESATEIHOCTh, OLIEHWBAaTh COOTBETCTBHE
pEe3yJIbTaTOB IEJISM, OIEHWBATh PHUCKH IOCIIEACTBHMA
NeSTeNbHOCTH, pPa3BUBaTh KPEATHBHOE MBIIUICHUE TPH
pEIIeHNH KU3HESHHBIX MPO0IeM;

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

OCO3HAaHUEC 1T CHHOCTH

JACATCIIBHOCTH

I1P6 1. CdhopMupoOBaHHOCTH MPEICTABICHUH O POJU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOH
KapTUHE MHpa, O CUCTeMooOpa3zyromied poiau (usmku B
pa3sBUTHU €CTECTBEHHbIX HayK, TEeXHUKU
U COBPEMEHHBIX TEXHOJOTHMH, O BKJIaJ€ POCCUHUCKUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B DPAa3BUTHE HAYKHU;
MOHUMaHKEe (PU3NIECKON CYIIHOCTH HAOIIOIAEMbIX SIBJICHUN
MHUKpPOMHUpA, MakpoMUpa U MeramMpa; MNOHHMaHHE PpOJIU
aCTPOHOMHUHU B IPAKTHUYECKOM MAESITEIBbHOCTH YENOBEKA U
JalibHeHIeM HayYHO-TEXHUYECKOM pa3BUTHH, POJIU (PU3HUKU
B (opmupoBaHuM  Kpyrozopa M  (QYHKIMOHAJIbHON
IpaMOTHOCTH YeJloBeKa JUIsl pelleHHs TPAKTUYECKUX 3a/1ay;

IIP6 2. CdopMHUPOBAaHHOCT YMEHUH pacro3HaBaTh
¢duznyeckue siBIeHUs (IPOLECChl) U OOBSICHATH UX Ha OCHOBE
M3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHOE JIBUXKEHHE, CBOOOJHOE TaJeHHe Tell,
JBUKEHHE 10 OKPYXHOCTH, HHEPLIMSI, B3aUMOJICHCTBUE TEll,
KosiebaTenbHOE ABHKEHHE, PE30HAHC, BOJIHOBOE JIBUKEHUE;
b dy3us, OpoyHOBCKOE JBUKEHHE, CTPOCHUE KUAKOCTEN 1
TBEPJBIX TeJl, U3MEHEHHE O00beMa Tel IMpPH HarpeBaHUU
(oxyaxkaeHuu),  TEIJIOBOE  paBHOBECHE,  HCIapeHue,
KOHJIEHCAllUs, IUIaBJIEeHHE, KpUCTAJUIM3aLus, KUIICHHE,
BIIQYKHOCTh BO3/yXa, CBSA3b CPEIHEW KMHETUYECKON SJHEPTUU
TEIUIOBOTO  JBMJKEHUS ~ MOJIEKYJI ¢ aOCONIOTHOU
TEMIIEpPAaTypoii, TOBBIIIEHHE JaBJIE€HUS Tra3a IpU €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEX/Y ITapaMeTpaMu
COCTOSIHUSI Ta3a B U30MIpOIEeccax; JJIEKTpU3alus Tell,
B3aMMOJICICTBUE 3apsiiOB, HArpeBaHUE NPOBOAHMKA C




- BIQJICTh HaBBIKAMHU Yy4eOHO-MCCIICOBATENBCKON U
IIPOEKTHOM  NIEATENBHOCTH, HABBIKAMHU  pa3pellCHHUs
pooem;

- BBUIBJISATb IIPUYMHHO-CJICICTBEHHBIE CBSI3M U
aKTyaJu3UpoBaTh 3ajady, BBIIBUraTb TIMIIOTE3Y €€
pElIeHNs, HaxOOUTb AapryMEHThl I JI0Ka3aTeIbCTBa
CBOMX YTBEp)KJIECHUH, 3a7aBaTh I[apaMeTpbl U KpUTEpUU
peleHus;

- QaHAJIM3UPOBATh MOJIYUEHHBIE B X0JI€ PEILICHUS 3aaul
pe3yJIbTaThl, KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETb IEPEHOCUTh 3HAaHUSA B II03HABATEIBHYIO M
MIPaKTUYECKYIO YaCTH KU3ZHECSATEIbHOCTH;

- YMETb HHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX
obJacrei;

- BBIIIBUraTh HOBBIE WJIEH, IIpejIaraTb OpUTrMHAJIbHBIE
MIOJIXOJIbl U PELLICHUS;

- TOpOSBIATH CIOCOOHOCTH WX HCIIOJIB30BAaHUS B
ITI03HABATEJIBHONW U COLUAIbHOU ITPAKTHUKE;

-IPOSABISATH ~ CIIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MTOUCKY METOJI0B pelieHus
MIPAKTUYECKUX 3a]ad, IPUMEHEHUIO PA3JIMYHBIX METO/0B
MO3HAHUS;

- CTaBUThb U (QOPMYJIHUPOBaTH COOCTBEHHBIE 3a/la4M B
o0pa3oBaTeNbHOM  NEATENbHOCTH M JKU3HEHHBIX
CUTYyalUsX; BBIABIATH NMPUYNHHO-CIEACTBEHHBIE CBS3H U
JUIS  JI0Ka3aTeJIbCTBA CBOMX YTBEP)KIEHUM, 3a/1aBaTh
napaMeTpsl M KPUTEPUU pELICHUs] aKTyalu3HpOBaTh
3ajady, BBIIBUraTh THUIOTE3Yy €€ pEeLIeHUs, HaXOIUTh
apryMEHTHI;

- QaHAJIM3UPOBAThH MOJIYUYSHHBIE B X0JI€ PEILICHUS 3a]aun
pe3yJIbTaThl, KPUTUYECKU OLIEHMBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX; /1aBaTh
OLICHKY HOBBIM CHUTYallMsIM, OLEHMBATh NPHOOPETEHHBIH

TOKOM, B3aUMOJCHCTBME MAarHUTOB, JJIEKTPOMArHUTHAas
WHAYKIUSA, JEWCTBUE MArHUTHOTO MOJs HAa MPOBOJHUK C
TOKOM W  JBIXKYIIMHCS  3apsil, JJICKTPOMAarHUTHbBIC
KOJIeOaHUs W BOJIHBI, NPSIMOJMHEHHOE pPacHpOCTpPaHEHUE
CBETa, OTpPaKEHHUE, TPEJOMIICHHE, HHTepPEepeHIHs,
nudpakiuss W TOJSIpU3aIis  CBETA, JIUCIIEPCUs CBETa;
dorornekTpudeckuii  3p¢deKT,  CBETOBOEC  JIaBIICHUE,
BO3HMKHOBEHHME JIMHEMYATOro CIIEKTpa aroMa BOJIOPOJa,
€CTECTBEHHAS U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ITP6 3. BnageHue ocHoBOmoJIararomuMu (HU3NIECKUMU

IIOHATHUAMU n BCJIMYMHaAMHU, XapPaKTCPU3YIOIIUMU
(I)I/ISI/I‘ICCKI/IG IIpoUECCChI (CBHBaHHLIMI/I C MCXaHHYCCKUM
JABUXKCHUECM, B33,HMOZ[€fICTBPICM TCI, MCXAaHUWYCCKUMH
KoJIEOaHHUSIMU n BOJIHAMH, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMA nmpoucccamu,

AJIEKTPUYECKUM M MATrHUTHBIM TOJISIMH, JJICKTPUUYECKUM
TOKOM, OJICKTPOMAarHuTHBIMHA KOJIe6aHI/I$IMI/I 1 BOJIHAMH,
ONTUYECKUMHU  SIBIICHUSAMH, KBAHTOBBIMH  SIBJICHHUSMHU,
CTPOCHHMEM aTOMa M aTOMHOTO Sipa, PaIUOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJIATAKOIIMMU  aCTPOHOMHUYECKUMU
MOHATHUAMHU, MO3BOJIAIOIIHNMU XapaKTCPHU30BATH IMPOLICCCHI,
MPOUCXOMSIIME HaA 3BE3/1aX, B 3BE3JAHBIX CHUCTEMAX, B
MEXTaJIaKTHYECKON cpefe; JBUKEHUE HEOECHBIX Tell,
ABOJIIOLIMIO 3B€3]1 U BeeleHHoi;

[IP6 4. BnaneHue 3aKOHOMEpPHOCTSIMHM, 3aKOHAMHU
u TeopusmH (3akoH BcemupHoro Tsarotenus, [, I u III
3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON
SHEPTUM, 3aKOH COXPAHEHUsS  HMIIYJIbCa, IPUHIUI
CYNEPIIO3ULUU CuII, IIPUHLUI PaBHOIIPAaBHOCTH
MHEpUHUAIbHBIX cucTeM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHs BELIECTBA, TIa30BbIE
3aKOHBI, IEPBBIM 3aKOH TEPMOJIMHAMUKH; 3a4KOH COXPAHECHMS
NIEKTPUYECKOro 3apsna, 3akoH Kynona, 3akoH Owma uist




OTIBIT;

- pa3pabaTbiBaTh MJIAH PEIICHUS MPOOJIEMBI C yU4ETOM
aHaJIM3a UMEIOIIUXCSl MAaTepUaIbHbIX U HEMaTepUaTbHBIX
pPECYpCOB; CTaBUTH MPOOJIEMBbl M 3a/ladyM, AOMYyCKaIOIIHe
IbTEPHATUBHBIC PEIICHUS

y4acTKa Lenu, 3akoH Oma Jist TOJIHOM 3JEKTPUUYECKOM LeTH,

3akoH Jlxoynsa - JleHma, 3akoH 3JIEKTPOMarHUTHOM
WHYKIWH, 3aK0H COXpaHEHUs SHEPTUH, 3aKOH
MPSMOJIMHEHHOTO pacrpocTpaHeHUs CBETA, 3aKOH

OTpPpAXXCHUA CBCTA, 3aKOH IPCIOMIICHHA CBCTA; 3aKOH
COXpPAaHCHUA SHEPTHUH, 3aKOH COXpPAaHCHHUA UMITYJIbCAa, 3aKOH
COXpPAaHCHUA OJJICKTPUUCCKOTO 3apsjd, 3aKOH COXPAaHCHUA
MaCCOBOTI'O YMCJIa, ITOCTYJIaThI Bopa, 3dKOH PaIMOAKTUBHOI'O

pacnana); yBEpEHHOE  WCIOJIb30BAHUE  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaiu3e (PU3HUYECKUX SIBICHUH W
MPOLIECCOB;

[IP6 6. BrageHwe OCHOBHBIMH METOJaMH HAYYHOTO
MMO3HAHMUSI, UCTIOJIb3YEMbIMU B (PU3UKE: MPOBOJAUTDH IIPSIMBIEC U
KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYHMH, BbIOUpas
ONTUMAIBHBIM CIIOCOO M3MEPEHUs U UCIIOJb3Ysl U3BECTHHIE
METO/Ibl OLIEHKM THOTPEIIHOCTEd HW3MEpPEHUN, MNPOBOAUTH
UCCIICIOBAHUE  3aBUCUMOCTEH  (DM3WYCCKHUX  BCIIMYUH
C HCIONB30BAaHHEM TMPSMBIX HU3MEpPEHUH, OOBSICHATH
MOJTYYEHHBIE PE3yJbTaThl, UCTIONB3Ys (PU3NUECKHE TEOPHUH,
3aKOHBI U TIOHSATHS, U JAeNaTh BBIBOJIbI; COOMIOAATH TIPaBUiia
0e301acHOro Tpyaa
IpH TPOBEIEHUU HCCIEIOBAaHUN B pamMKax y4eOHOTro
AKCIIEPUMEHTA U y4eOHO-UCCIIE0BATEIIbCKOM IEATETbHOCTH
C UCIIOJIb30BaHUEM ITU(PPOBLIX H3MEPUTETHHBIX YCTPOUCTB U
1a60paTOPHOTO 000pyI0BaHNUS; c(hopMUPOBAHHOCTH
IIPECTaBICHUI
0 METOJIaX TOJyUYEeHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

ITP6 7. ChopMHUPOBaHHOCTh YMEHUS pelIaTh pacueTHbIE
3a/1auy ¢ SIBHO 33JIaHHON (PH3NYECKON MOJIENBIO, UCTIONB3YS
¢dbu3nuecKue 3aKOHBI W TPHHIIMIIBI; HA OCHOBE aHAIIM3a
YCJIOBHS 33/1a4d BBIOUPATh (PU3MUECKYIO MOJIEIb, BBIICSATh
¢dbusnyeckrue BeIMYUHBI U (POPMYIBI, HEOOXOIUMBIE IS €€
perieHus, MPOBOJUTh PACUeThl M OIEHWBATH PEATLHOCTH
MOJIYUEHHOTO 3HaueHUsi (M3WYECKOl BEIMYWHBI, peliaTh




KaueCTBEHHbIC 3a/1a4u, BBICTpauBast JIOTUYECKU
HEMPOTUBOPEUHUBYIO IEMOYKY PACCYXKICHHM C Omopoil Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PUINUYCCKUE
SBJICHUS

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHaJIM3a U
UHTEPIpPETAINN
uHpOpMaNU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUU

JUTsL BBITTOJTHEHHMS 3314
npodeccHnoHATEHOM
JeSTEITbHOCTH

JIMuyHOCTHBIE PEe3yabTATHI JOJDKHBI OTPaXKaTh B YACTH
[IEHHOCTH HAyYHOTO TIO3HAHMS:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAayKl ¥ OONIECTBEHHOM TMPAKTHKH, OCHOBAHHOTO Ha
JHaore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJIHUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAaHHME S3BIKOBOW U YHUTATEIHCKON
KYJIBTYPBI KaK CPEJCTBa B3aUMOICHCTBUS MEXTY JIIObMH
Y TIO3HAHUS MUDA;

MerarnpeaMeTHbIe pe3yJbTaThl  JOJDKHBI
Osnanenue YHUBEPCAITbHBIMU
MO03HABATEIbHBIMU JCHCTBUSIMHU:

B) paboTa ¢ uHpopmanueii:

- BIIQJICTh HaBBIKAMH TIOJTYYEHHUS WHPOPMALIUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITbHO
OCYIIECTBIISITh TIOMCK, aHalIM3, CHUCTEMAaTH3aIHI0 H
MHTEpHpeTanuio HHPOPMALIUU Pa3IMYHbIX BUJOB U (OpM
MIPEICTABIICHHS,

- CO3/1aBaTh TEKCThl B Pa3IMUHBIX (popMaTax ¢ yuyeTom
Ha3zHaYeHUs HHPOPMAIINH U TIETICBON ayTUTOPHH, BEIOUpas
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3yaIU3alUH;

- WCIIOJIb30BaTh CpeACTBA HWHQPOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTH B peleHnu
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AI[MOHHBIX
3aJa4u ¢ COOJII0ICeHNEM TPeOOBaHUI SPrOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTHUEHBI, peCcypcocOepekeH s, TPaBOBBIX
M OTHYECKUX  HOPM, HOPM  HH(POPMALMOHHOM
0€30ITaCHOCTH;

- BJAJeTh HaBbIKAMM pAcllO3HABaHMA W 3alLUTHI

OTpaXarTh:
y4eOHBIMU

I[IP6 5. YMeHue yuuThIBaTH IPAHULIBI TPUMEHEHHUS
U3YyYEHHBIX (U3UUECKUX MOAEJeH: MarepuanbHas TOUKa,
MHEepLHaJIbHas CHUCTEMa OTCUETA, MACANBHBIN ra3; MOAEIN
CTPOEHHUS Ta30B, JKUIAKOCTEH M TBEPABIX TeJ, TOYECUHBIH
AIIEKTPUYECKUI 3apsijl, AepHas MOJEIb aTOMa, HyKJIOHHAs
MO/I€JIb aTOMHOT'0 5i/ipa IPH pellieHUH (PU3NUYECKUX 3a/1a4;

ITP6 9. ChopmMHupOBaHHOCTH COOCTBEHHOW TO3HIIMH 10
OTHOILEHHUIO K (U3UYECKON MHPOpMALUH, NOTydaeMonl M3
pa3HbIX HCTOYHUKOB, YMEHHI MHCIOIb30BaTh LU(POBBIE

TEXHOJIOTHH JUTSt MIOUCKA, CTPYKTYpUPOBaHUS,
MHTEpPIIpETallMd U MpPEJICTaBICHUs] Y4eOHOM M HaydHO-
MONYJIIPHOMN uH(pOopMaIuu; pa3BUTHE yMEHUMI

KPUTHYECKOI0 aHAJIN3a M0JIy4aeMoi HHpOopMauu




nHbopManuu, HHGOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH

OK 03. [InmanupoBaTh

Y PeaTn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
MPEeANPUHIMATEITHCKYIO
NesITeNIbHOCTD B
npodeccHoHATEHOM
cdepe, UCTIOIB30BATh
3HaHMA 110 PABOBOM U
(huHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KUIHEHHBIX
CUTYaIUAX

JIM4HOCTHBIE pPEe3yJIBTAThl JOJDKHBI OTPAKaTh B YaCTH
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CHOCOOHOCTh OLICHHMBaTh CUTYAlMI0 U NPUHUMATh
OCO3HAHHbIC pPEUICHUS, OPUEHTUPYACh HAa MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI
U LIEHHOCTH;

-0CO3HAHUE JIMYHOIO BKJIAJ] B IOCTPOEHUE YCTOMYUBOTO

Oyymero;

MertanpeameTHble pe3yNbTaThl JODKHBI  OTPa)KaTh:
OsBnageHue YHUBEPCATbHBIMHU PETYISITHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIs:

- CaMOCTOATENIbHO OCYILECTBISATh IM03HABATEIbHYIO
NEeSTEIbHOCTh,  BBIABJIATH  MPOOJEMBbI, CTaBUTh W
(dbopMynupoBaTh COOCTBEHHBIE 33]]a4l B 00pa3oBaTeIbHON
NESATEIbHOCTH M )KU3HEHHBIX CUTYAIIUsX;

- CaMOCTOSITEIbHO  COCTABJISITH IUIAH  PELIEHUs
MpOOJIEMBI C YUETOM MUMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U IIPEATIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYAalUsIM;

CcrocoOCcTBOBaTh  (OPMUPOBAHHUIO U TPOSIBICHUIO
IIMPOKOM 3PYyAUMIMU B pa3HbIX OOJIACTSAX 3HAHUH,
MIOCTOSIHHO  TOBBINIATh CBOM  0Opa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCTOJb30BaTh TMPUEMbl peQuIeKCUU ISl OLICHKH

CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH
peuieHus

110 UX CHUYKEHHUIO

ITP6 9. CdhopMupoBaHHOCTE COOCTBEHHOM MO3HIUHU TIO
OTHOILIEHHUIO K (U3UYECKON MHPOpPMALUHU, TOTYyIaeMOn M3
pa3HBIX HMCTOYHHMKOB, YMECHHU HCIIOJIb30BaTh HU(PPOBBIC

TEXHOJIOTUH JUIS IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpETallud U MpEACTaBIEeHUs Y4eOHOH U Hay4dHO-
MO YJIIPHOMN uHpOpMaLInH; pa3BUTHE yMEHUHI

KPUTHYECKOI0 aHAJIM3a MOITy4aeMoi HHpopMauu

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh

JImgHOCTHEIC PE3YIbTATBl JOJDKHBI OTpPaXaTb B 4YAaCTHU
IMCHHOCTH HAYYHOTI'O ITO3HAHMU:

I[1P6 10. OBnaneHue ymeHHSIMH pPadOTaTh B TpyIIe
C  BBIIOJHEHUEM  PA3JIMUYHBIX  COLMAIBHBIX  poJIEH,
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1 paboTath
B KOJUICKTHBE U KOMaH/Ie

-OBJIaJICBAHNE HABBIKAMHU Y4€OHO-UCCIIEI0BATENbCKOM,
MPOEKTHOMN
U COLIMAJIbHON JCATCIBHOCTH;

MertanpeaMeTHble PE3yJbTaThl JOJDKHBI  OTPaXKaTh:
OBnazieHue  yHUBEPCAJIbHBIMM  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- TOHUMAaThb MW  HCIOJb30BaTh
KOMaHHOH

Y MHAMBHUAYaAIbHOIN paboThI;

- BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUM
C y4eToM OOIIMX HMHTEPECOB M BO3MOKHOCTEH Ka)IOTO
YJIeHa KOJIJICKTUBA;

- NpPUHUMATH
OpraHU30BHIBATH
U KOOPJIWHHUPOBATh JEHUCTBUS 1O €€ JOCTHXKECHHIO:
COCTABJIATH IUIaH JEHUCTBUMN, PACIIPENEIIATh POJIM C Y4ETOM
MHEHUH yYaCTHHKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

-OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaXJI0TO
y4acTHMKAa KOMaHAbl B  OOmUIA  pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

-Ipe/iaraTh HOBBIE TPOEKTHI,

MIPEeUMYIIEeCTBA

oeian COBMECTHOM ACATCIIBHOCTH,

OLI€HUBATh HUJIACU C

MIO3ULIMM  HOBHU3HBI, OPUTHMHAIBHOCTH, IPAKTHUYECKOU
3Ha4YMMOCTH; KOOPJIHHHUPOBATh
U BBIIOJNHATH pPabOTy B YCIOBUSX  PEalbHOTO,
BUPTYaJIBHOTO
Y KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

-OCYLIECTBIISITh ITO3UTUBHOE CTPAaTETnYeCcKoe
MIOBEJICHUE

B Pa3IMYHBIX CHTYyaIUsX, WPOSBIATH TBOPYECTBO H
BooOpakeHue, ObITh MHUIIUATUBHBIM.

OBnanenue YHHUBEpCATbHBIMU
JIEUCTBUSIMU

PeryJIsTUBHBIMA

IUIAHUPOBATh padOTy IPyIIbl, PALIMOHAIBHO PACIPENEIATh
JIeATEIbHOCTh B HECTAaHIAPTHBIX CHUTYalUsAX, aJECKBATHO
OLICHMBAaTh BKJIQJ KaXJ0ro W3 YYaCTHUKOB TIpYyNIbl B
pelleHre paccMaTpuBaeMoi IpoOIeMbl
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T) IPUHITHE Ce0s ¥ IPYTHX JIFOICH:
- IPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX JIIOACH TIpU
aHaJIM3e PE3yJIbTATOB JIEATSILHOCTH

OK 05. OcyiiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITHIO

Ha roCy1apCTBEHHOM
s3e1ke Poccuiickoi
denepanuu ¢ yueToM
0COOEHHOCTEH
COLIMAJILHOTO

U KyJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3YJIbTAThI JOJKHBI OTPaXKaTh B YaCTH
9CTETHYECKOI0 BOCIIUTAHMS:

- 3CTETHYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsl SCTCTHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna
¥ OOIIECTBEHHBIX OTHOIICHUIT;

B 00JIaCTH MaTPHOTHIECKOTO BOCITUTAHMS IIPOSIBIIATH:

-IICHHOCTHOE  OTHOIIEHHWE K  TOCYIJapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY W MPHUPOJHOMY HACIECIHIO,
MaMsATHUKAM, TPAJULUSIM Hapo10B Poccuu, JOCTIKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSIX U TPY/E;

MeranpeameTHbie Pe3yibTaThl JOJKHBI  OTPaXKaTh:
OBnazgeHue  yHUBEpPCAJIbHBIMM  KOMMYHUKATHBHBIMHU
JIEHCTBUSIMU .

a) obieHue:

- OCYIIECTBJIATh KOMMYHMKAIMd BO BcCeX cdepax
KU3HY;

- Pa3BEpHYTO M JIOTMYHO M3J1araTb CBOX TOYKY 3pEHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[TIP6 1. CdhopMuUpOBaHHOCTh MPEJACTABICHUNA O POJIU
U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOH Hay4HOUH
KapTHUHE MHpa, O CUCTeMooOpasyromed poiau (U3MKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHMH, O BKJIANE POCCUHUCKHUX
U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU;
NOHMMaHKe (GPU3NIECKOH CYIIHOCTH HAOII01aeMbIX SABJICHUN
MHUKpPOMHpA, MaKpoOMHpa M MeramMMpa; MOHUMaHHUE pPOJU
aCTPOHOMHUHU B IPAKTHYECKOM AEATEIBbHOCTH YEJIOBEKA U
JabHEHIIIEeM HayYHO-TEXHIYECKOM Pa3BUTHH, POJIH (PU3UKH
B (GopMHpOBaHMU  Kpyrozopa U  (yHKIHOHAIBHOH
IPaMOTHOCTH Y€JI0BEKa JIJIsl peLIeHMsI IPAaKTUYECKUX 3a/1a4

OK 07. ConeicTBOBaThH
COXPAHEHHUIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS

00 U3MEHEHUH KJIuMaTa,
MPUHIIMITBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ heKTUBHO
JENCTBOBATH

B UPE3BBIYAIHBIX
CUTYaLUsAX

JIMYHOCTHBIE pe3yNIbTaThl JOJKHBI OTpPa)kaTh B YACTH
9KOJIOTMYECKOT0 BOCIIMTAHUSA:

- c(hOPMUPOBAHHOCTb JIKOJIOTUYECKON  KYJIbTYpHI,
[IOHUMAaHHe BIIUSTHUS COLIMATIbHO-DKOHOMHUYECKUX
MPOILECCOB HAa COCTOSHUE NPUPOJHOW W COUUAIBHOU
Cpenpl, OCO3HaHHE r7100aIbHOTO Xapakrepa
AKOJIOTUYECKHX MPOOIeM;

- IUIAHUPOBAaHHME M OCYILIECTBICHHE JIEHCTBUN B
OKpY)Xalolllel  cpelle Ha OCHOBE 3HAaHUS  LEJed
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- AKTHUBHOE HENPUATHE ACHCTBUM, NMPUHOCIIIMX BpPE.
OKpY’KaIoLlEeH cpesie

I[MP6 8. CdopMupoBaHHOCTH yMEHUS MPUMEHSTh
MOJIy4YEeHHbIE 3HAHUS JJIs1 OOBSICHEHUS YCIOBUI NMPOTEKaHUS
¢u3nvecKux SIBICHWH B TPHPOJAE H JUIA TPHHATHUS
NPAaKTUYECKUX pEIICHU B TOBCETHEBHOM JKHU3HU IS
obecrnieueHns 0€30M1aCHOCTU MpHU 0OpaIieHun ¢ ObITOBBIMHU
npubopaMu M TEXHUYECKHMMM YCTPOMCTBAMH, COXpaHEHHUs
3JIOPOBBSI I COOJTIOACHUSI HOPM DKOJIOTHYECKOTO TTOBEICHUS
B OKpyXarolllel cpene; TIOHMMaHUE HEOO0XOAUMOCTH
NPUMEHEHHS JIOCTWKCHUH (PU3UKHM W TEXHOJOTHH JUIs
PalOHAIBHOTO MPUPO/IONOIb30BAHUS
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CTpyKTypa U cojiep:KaHue TUCIHUTITUHBI
2.1 O6beM yueOHOM TMCUMILIHHBI M BUJBI padoT

®dopma 00yueHus — ouHas (Ha 6a3e 9 KIaccoB)

Bunasl yueOHOI paboThI O06beM yuebHOH paboThI, Yac.

YueOHas Harpy3Ka 00y4Jaronuxcsi BCEro, B TOM YHCIIE: 144

JIEKLIAU 46
MIPAKTUIECKUE 3aHATHUS 46

KypcoBas paboTa -
caMmocTosTeIbHAs paboTa 00yJatOLINXCS 50
KOHCYJbTaIlHN 2
MIPOMEKYTOUHAS aTTECTAITUS 2

@DopMBbI IPOMEKYTOUHON aTTECTALIUHI 3a4der ¢ OLIEHKOMI

2.2 TemaTn4ecKuii IVIaH U COJePKaHUE TUCHUILINHBI

[IpeacTaBuTh TEMAaTUYECKUM IJIAH U COJIEPKAHUE AUCITUTUTHHBI B popMe TaOJIUIIbL:

Pacnpenenenue | @opmupye| Dopmsl
HaumenoBanue tem (pa3nenos) Conepxanue TeM (pa3ziesoB) acon Mble oY
JI | IIP | CPC | xommneTenr KOHTPOIA
uH
1 2 3 4 &) 6 7
Paznen 1. ®u3uKka U MeTOAbI HAYYHOTO MO3HAHMSA 2 - -
Tema 1.1 Beenenue Teopernueckoe oOydeHne 2 O
®dusuka - Hayka o nmpupoje. Haydnbele MeToapl HO3HAaHUS OKpYyXkaromero Mupa. Posb
SKCHEPUMEHTa U TEOPHUH B NPOLIECCEe MO3HAHUS MPHUPOABI. DKCIIEPUMEHT B (DU3HKE. OK 03
MonenupoBanne pU3NIECKUX ABJICHUH U mporieccoB. Hayunbie runores3sl. Puzndeckue OK 05
3aKOHBl M TEOpPHH. ['paHUIBI NPUMEHUMOCTH (U3MYECKUX 3aKOHOB. IllpuHIIMT
coorBeTcTBUA. Ponb M MecTo (u3MKM B (OPMHPOBAHMHM COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B MPAKTUIECKOM JIESTEIbHOCTH JIIOJIeH
Pa3nen 2. Mexannka 8 12 12
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Tema 2.1 Kunematuka

Teopernueckoe oOydeHne

Mexanndeckoe aBuxKeHHE. OTHOCUTENBHOCTh MEXAHHYECKOTo JBMKeHHdA. Cucrema
orcuera. Tpaekropus. Ilepemerienue, ckopocTh (CpemHssl CKOPOCTb, MTHOBEHHAs
CKOpPOCTb) M YCKOPEHHE MAaTepUAJIbHOW TOYKM, HUX IPOEKLUUH HA OCH CHUCTEMBI
koopauHat. CrloxeHHe MepeMelIeHH U CIIoKeHue ckopocTedl. PaBHOMepHOEe
PaBHOYCKOpEHHOE NpSMOJHMHEHHOEe ABMKEHHE. |'paduku 3aBHUCUMOCTH KOOpAWHAT,
CKOPOCTH, YCKOPEHMS, IyTH M IEpPEeMELICHHS MAaTepHUalbHONW TOYKH OT BPEMEHHU.
CBobosnHOe majeHue. YcKopeHue cBoOoJHOro majaeHus. KpuBonuHelHoe NBHXKEHUE.
JIBukeHHe MaTepuaJbHOM TOYKH IO OKPYXHOCTH C TIIOCTOSHHOW IO MOJYJIIO
CKOpPOCTBIO. YTIIOBasi CKOPOCTh, JMHEHHasi CKOpocTh. [leproa m gactota oOpamieHus.
HentpoctpeMutrenbHoe yckopeHue. TexHuueckue yCTpOHMCTBa M HPAaKTHUYECKOE
MIPUMCHCHHUEC: CIMAOMETP, ABMKCHHUEC CHAPAIOB, IICIIHBIC U pCMéHHBIC nepeaaiu

[IpakTrueckue 3aHATHUS:

N3mepenne MrHOBEHHOM ckopocTH. VccaenoBaHne COOTHOIICHMSI MEK Y ITyTSIMU,
IIPOMICHHBIMU TEJIOM 33 IIOCIIEOBATENILHBIE PABHBIC IPOMEXYTKH BPEMEHU IIpU
PaBHOYCKOPEHHOM JBH)KEHUH C HaYaJIbHOW CKOPOCTHIO, paBHOM Hym0. V3ydeHnune
JBIDKEHUS [IapHUKa B BA3KOH XKHUIKOCTU. M3yueHue ABMKEHHUS Tesa, OPOIIEHHOTO
TOPU30HTAIBHO

OK 01
OK 02
OK 04
OK 05
OK 07

113

Tema 2.2 lunamuxa

Teopernueckoe oOydeHue

IIpuniun otHocurensHocTH [anmmines. Ilepsslii 3akoH HerotoHa. MHepruanbHble
cucteMbl otcuera. Macca tena. Cuna. [IpuHiun cymepno3uruu cwi. Bropoit 3akoH
HreroTona i MatepuansHON TOUKK B nHepLuainbHO# cucteme otcuera (MCO). Tperuit
3akoH HproTOHa 1yIsi MaTepHalbHBIX TOUYEK. 3aKOH BCEMHUpPHOro TsAroteHus. Cuiia
TsokecTH. llepBas kocmuueckas ckopocth. Cuma ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunpl TpeHus (okosi, cKoMbxeHus, kaueHus)). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHS CKOJNBXKEHUs W cuiaa TpeHus mnokos. Kospoumment tpenus. Cuna
COTIPOTUBJICHUS TIPHU ABIKEHHWH Tela B XUJAKOCTH Wi rase. [locTymartenpHoe U
BpalaTeIbHOE IBIKEHUE a0COTIOTHO TBEPAOro Teia. MOMEHT CHIIbI OTHOCUTEIIBLHO OCH
BpameHus. [lnedo cunbl. Yenosusa paBHoBecus TBepnoro tena B MCO. Texnuueckue
YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHNE: MOAIIUITHUKY, JBIKEHHE MCKYCCTBEHHBIX
CIIyTHHUKOB

[IpakTuueckue 3aHATHSL:

Uzyuenne nBmxeHus Opycka MO HAKJIOHHOM MJIOCKOCTH TOA JIEHCTBUEM HECKOJIBKUX
cui. MccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B () OPMHPOBAHHOH
MpYKUHE U pE3UHOBOM 00pasiie OT BeTUUMHBI uX Aedopmanun. McciegoBanue ycaoBuit
PaBHOBECHS TBEPJIOTO TE€JA, MMEIOIIEr0 OCh BpalllEHUs

OK 01
OK 02
OK 04
OK 05
OK 07

I13

TeopeTI/Iqecxoe o6yquHe

OK 01
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Tema 2.3 3akoHBI COXpaHECHUS B
MEXaHUKE

Mexannueckass pabota u MomHOCTh. KuHermueckas sHeprus. l[loTeHunmanbHas
SHeprus. 3aKOH COXpaHEHHs MEeXaHWYeCKOW »Heprur. PaboTa CHIIBI TSDKECTH M CHITBI
ynpyroctu. [IpumeHenne 3aKk0HOB coxpaHeHHs. lcmonp3oBaHnEe 3aKOHOB MEXAHHUKH
Ui OOBSICHCHMSI JBWKCHUS HEOSCHBIX Tel U IS Pa3BUTHA KOCMHUYECKUX
HUCCIEAOBAHUM, TPaHUIBI MPUMEHUMOCTH KIJIACCHYECKOM MexaHuku. Mmmynsc
MaTepruadbHONH TOYKK (Tena), CUCTEeMBl MaTepHAIbHBIX To4YeK. VIMIynbC CHIBI H
M3MEHEHUE WMITyJbca Tena. 3akoH coxpaHeHus ummyibca B HMCO. PeakTtuBHOE
newkeHne. Pabora cuibl. MomHOCTE cuibl. KnHETHUECKass SHEprusi MaTepUAILHOM
Toukd. Teopema 00 W3MCHEHWH KHHETHYECKOH dHepruw. IloTeHITMaNbHAS SHEPTHS.
[lorenumanpaas SHeprus ymnpyro naeopMHpOBaHHOW TpPYKWHBL [loTeHIManbpHAS
OHEPrusd Tejia B6III/I3I/I IMOBECPXHOCTH 3eMin. HOTCHHI/I&J’IBHHC N HCTIOTCHIIMAJIbHBIC CUJIBI.
CBs13b pa0bOTHI HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHUIEeCKON SHEPTUU CHCTEMBI
TeJ. 3aKOH COXPaHEHHUs] MEXaHMYECKOH SHEpruu. YIIpyTrue U HeYNPYyrue CTOIKHOBEHUS

[IpakTryeckue 3aHATUS:

N3yyenune cBA3u CKOPOCTEH Tel MpU HEyNpyrom ynape. MccnenoBanue cBs3u paboThI
CWIbl C M3MEHECHHEM MEXaHWYECKOM JSHepruu Ttena. TexXHUYecKHe YCTpoucTBa U
MIPAKTUYECKOE TNPHUMEHEHHUE: BOJOMET, KOIEp, NPYKHHHBIM IHUCTONET, IBHKCHHE
HUCKYCCTBCHHBIX CIITYTHHMKOB M PaKCT. Hcnonp3oBanne 3aKOHOB MEXaHUKH JJIsL
00BACHEHHUS JABUXKCHUSA HeOECHBIX TeNl U JJI Pa3sBUTUA KOCMHUYCCKUX I/ICCJIC}Z[OBEIHI/II‘/'I,
IpaHUIBl TNPUMEHMMOCTH KJIACCHYECKOW MEXaHWKH. VIMHTanuss HEBECOMOCTH.
UccnenoBanue cBs3u pabOTHl CHJIBI C M3MEHEHHEM MEXaHWYeCKOH JHEepruu Teja Ha
[IpUMEepe PacTsHKEHUsSI PE3MHOBOTO JKI'yTa

OK 02
OK 03
OK 05
OK 06
OK 07

113

KonTpoabHas padora Nel mo pa3geay «MexaHnka

N

KP

Pasnen 3. MoJiekyasipHasi pu3nka U TEPMOAHHAMMKA

(o]
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Tema 3.1 OcHOBBI MOJIEKYIISIPHO-
KMHETUYECKOH TeOpUun

Teopernueckoe oOydeHue:

OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KHHETHUIECKON TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysums. Xapakrep IBHKEHUS WU
B3aUMOJICHCTBUS YaCTHILl BellecTBa. Moenu CTPOCHUS ra30B, KUAKOCTEH U TBEPIbIX
Teld U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX Mojeiei. Macca U pa3mepbl
monekyn. KommdectBo BemiectBa. IlocTossHHas ABoramgpo. TeruioBoe paBHOBECHE.
Temnepatypa u ee usmepenue. [lllkana remnepatyp Llenbcus. Moaenb uaeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONH TEOpUHM HIIEaJbHOr0 Tasa.
AOconoTHas TeMIiepaTypa Kak Mepa CpeIHEeW KHHETUYECKOHW JHEPIHH TEIUIOBOTO
JIBrkeHus yactul rasa. [Ikana temneparyp KenbBuna. I'a30Bble 3aKOHBI. YpaBHEHHE
MenpeneeBa-Knaneiipona. 3akon J[anpTona. M3ompouecchl B HACAIBHOM Tasze ¢
MTOCTOSIHHBIM KOJIMYECTBOM BemecTBa. ['padudeckoe mpeacTaBieHHE H30IMPOIECCOB:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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H30TEepMa, U30X0pa, n300apa. TexHuuecKre ycTpoiicTBa U MPaKTHYECKOE MPUMCEHEHNE:
TepMOMETP, OapoMeTp

TIpakTrHueckue 3aHsATUSA:
M3mepenue maccel Bo3ayxa KiacCcHOW KoMHare. MccnenoBanue 3aBUCHMOCTH MEXIY
MapaMeTpaMu COCTOSHHSI pa3peKeHHOro Ta3a. M3ydeHnne oqHOoTro U3 H30MPOIIECCOB.

113

Tema 3.2 OCHOBEI
TEPMOJTUHAMUKHI

Teopernueckoe oOydeHue:

Buytpennsis sHeprus. Pabora u temnonepenava. KoiandyecTBo TemnoTsl. Y paBHEHHE
terioBoro Oananca. [lepBoe Havano TepmoanHaAMHUKH. AuabaTHBIN mporecc. Bropoe
Hayano tepmonuHaMuku. Temnosele auratenu. KIIJ[ remnoBoro asurarens. OxpaHa
npuponbl. TepMoaMHaMuYecKas cucTeMa. BHYTpEHHAS SHEprus TEpMOIUHAMHYECKOM
cucTeMbl U crocoObl ee m3MeHeHHsa. KommdecTBo TeruoTel W pabora. BHyTpeHHss
9HEPrus OAHOATOMHOIO MAEaIbHOIO Tra3a. Buasl Temnonepenadn: TEMIONPOBOAHOCTD,
KOHBEKIIHSA, U3JIy4YeHHUE. Y AeTbHas TEIUIOEMKOCTD BelecTBa. KonnmuecTBo TEMIOTHI IpH
terutonepenade. [loustue 06 anuabatHom npouecce. [1epBolif 3aK0OH TEPMOAUHAMHUKH.
[lpumeHeHne mepBOro 3akoHa TEPMOAMHAMHMKH K wH3omponeccaM. [ padudeckas
WHTepIpeTanuss paboTel Ta3a. Bropoil 3akoH TepmomuHamuku. HeoOpatumocTthb
poueccoB B mpupojie. TemnoBble MainHbl. [[pUHIUIBI AEMCTBUS TEMIOBBIX MAILIMH.
[IpeoOpazoBaHus SHEPrUH B TEILIOBBIX MamnHaX. Ko GUIMEHT 1M0JIe3HOTO ACHCTBUS
terioBoil mammebl. [ukn KapHo w ero ko3 UIMEHT IOJIE3HOTO JIEHCTBHSL.
OKOJIOTHYECKHE  NpOOJIEMBl  TEIUIO3HEPIeTUKU. TexXHWYecKHe YCTPOHCTBa H
MPaKTU4YeCKOe TPUMEHEHWe: JIBUTaTellb  BHYTPEHHErO  CropaHus, OBITOBOH
XOJIOJMJIbHUK, KOHAUILIMOHEP

[IpakTHueckoe 3aHsTHE:
H3mepenue yienbHOMN TeII0eMKOCTH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

I13

Tewma 3.3 ArperaTHble COCTOSIHUS
BelllecTBa U (a3oBbIe IEPEXOIbI

Teopernueckoe oOy4enue:

ITapooOpa3oBanue u koHzaeHcauusi. Mcnapenne u kunenue. AOCONIOTHas H
OTHOCHUTEJbHAsI BIAXHOCTh BO3AyXa. HacelmeHHpl map. VYaempHas Temiora
napooOpa3oBaHusl. 3aBHCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBlieHHs. TBepJioe Telo.
Kpucrannmueckrie u amopdHbie Tena. AHA30TPOIUSI CBOHCTB KpuCTaiuioB. JKunkne
kpuctayusl. CoBpeMeHHble Marepuaibl. [lnaBneHne n kpucTannuzanus. Y aenbHas
tewiora masneHus. Cyonmmanys. YpaBHeHHE TeIJIOBOro OajaHca

IIpakTrHueckue 3aHsATUA:

TexHuuecKkue yCTpohCTBa U MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETDP,
KaJOpUMETP, TEXHOJOIMH IMOJYyYECHHS] COBPEMEHHBIX MAaTE€pUajoB, B TOM YHCIIE
HaHOMAaTepHAaJIOB, U HAHOTeXHOJoruH. OnpeaeneHne BIaXXHOCTH BO3TyXa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

113

KonTpoabHas padora Ne2 no paszaenay «MogekyaspHas GpU3NKAa U TEPMOTUHAMHKA)

KP

Pa3nesa 4. D1eKTpOAMHAMHKA

12
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Tema 4.1 DnexkrpocTaTuka

Teopernueckoe oOydeHue:

OnexTpu3anusa Ten. OJeKTpUdeckuil 3apsa. JlBa BHIa 3JIEKTPUUYECKUX 3apsaoB.
[IpoBogHUKH, TUATEKTPUKH M TIOIYIIPOBOJAHUKH. 3aKOH COXPAHEHHS 3JIEKTPUIECKOTO
3apsiga. Bzaumoneiicteue 3apsaoB. 3akoH Kymnona. TodeuHslit siieKTpudecKkuid 3apsi.
Onektpudyeckoe  moie.  HampsokeHHOCTH — anekTpuueckoro  mons.  [IpuHiun
CYNEPIIO3ULIUU EKTPUICCKUX MoyieH. JIMHUKM HANPSKEHHOCTH DICKTPUUECKOro TOJISL.
Pabora cmm oamekTpoctatmdeckoro rmond. IloTeHiman. Pa3HOCTh IMOTEHITMAIOB.
[IpoBOMHUKM ¥ JUANEKTPUKH B DJIIEKTpOCTaTHUEeCKOM mone. JludnekTpuyeckas
MIPOHUIIAEMOCTh. DNeKTpoeMKocTh. KoHneHcaTop

IIpakTryeckue 3aHsTUsL:

W3mepeHne 3NEKTPOEMKOCTH  KOHAEHcaTopa. TEeXHUYECKHUE YCTpPOWCTBA U
MIPAKTUYECKOE TPUMEHEHHE: IJEKTPOCKOIL, JIIEKTPOMETP, IJIEKTPOCTATUIECKAs 3aIUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAJBHBIA ammapar, CTPYHHBIH
NPUHTEP

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

I13

Tewma 4.2 ITocTostHHBII
ANIEKTPUUECKUNA TOK. TOKH B
Pa3JIMYHBIX Cpeaax

Teopernueckoe oOyueHue:

OJIEKTPUYECKUNA TOK. YCIIOBUS CYLIECTBOBAHMS JECKTPUUECKOro TOKa. VICTOUHHMKHU
Toka. Cuna Toka. IlocTosnuslii Tok. Hampspkenue. 3akon Oma Uit yyacTka IEMH.
OneKTpuyecKoe COTIPOTHBIICHHE. VYaensHOE COTIPOTHUBIICHUE BEIIIECTBA.
[locnenoBarensHOE, MapaieNbHOE, CMEIIAHHOE COEAMHEHHE NPOBOIHHUKOB. Pabora
aseKTpudeckoro Toka. 3akoH Jlxoyns-JleHna. MOIIHOCTE 3MEKTPUYECKOTO TOKA.
ONeKTPOABIIKYIIAs CHJIa M BHYTPEHHEE CONPOTHBIIEHHE MCTOYHHMKA TOKa. 3akoH OMma
JUTSL TIOJTHOM (3aMKHYTOM) asekTpuueckor nenu. KopoTkoe 3ambikaHue. DIEKTPOHHAS
MPOBOJMMOCTD TBEPABIX METAJUIOB. 3aBUCHMOCTH CONPOTHUBIICHHS METAIOB OT
TeMreparypbsl. CBEpXIpPOBOJUMOCTh. ONEKTpHYECKMH TOK B Bakyyme. CBoiicTBa
3NEeKTPOHHBIX My4dkoB. [TomynpoBoguuku. CoOCTBEHHAs U NMPUMECHAs MPOBOAUMOCTD
noiynpoBogHUKOB. CBoiictBa p-n-mepexoxa. IlomynpoBogHUKOBBIE HPUOOPHI.
DJeKTpUYECKHH TOK B PAaCTBOPAaxX M pacIuiaBax 3JIEKTPOJIUTOB. DIIEKTPOJIUTHUYECKAS
JTUCCOTMAITUS. DJEKTPOJN3. OJEKTPHUECKH TOK B ra3zax. (CaMOCTOSITENBHBIA U
HECaMOCTOSITeJIbHBIN pa3psa. Mosnnus. [1na3ma.

IIpakTHueckue 3aHATUS:

TexHU4Yeckre yCTpPONCTBA M IMPAKTHUYECKOE NMPHUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTaT, HICTOYHUKH TOKa, 3JIeKTpOHArpeBaTeIbHbIe TPUOOPHI, AIIEKTPOOCBETUTEIHHBIE
mpuOOpBbI, TEPMOMETP CONPOTHBIEHHUS, BaKyyMHBIH JHOJA, TEPMHCTOPHI H
(OTOpPE3UCTOPHI, MONYNPOBOJHUKOBBIA MOJ, TalbBaHUKa. l3ydeHune CMeEIaHHOTO
COEIMHEHMSI PE3UCTOPOB. M3MepeHne aneKTpoABHAKYIIEH CHIIBI HCTOYHHUKA TOKA M €r0
BHYTPEHHETO CONPOTUBIICHHUS.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

I13
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Tema 4.3 MarnutHoe mnoJe.
DJIeKTPOMATHUTHAS
WHIYKIAS

Teopernueckoe oOydeHue:

IlocTosiHABIC MarHuThL. B3anmMoaecTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bektop MarautHOM MHAYKUMU. [[pyHIMO Cyneprno3uuuMyM MarHATHBIX noJier. Jlunun
MarHuTHOW wWHAyKIuu. KapTuHa NUHUNA MarHUTHONW MHIYKUMU TOJS MOCTOSHHBIX
MAarHuTOB. MarHuTHOE TMOJIe MPOBOJHMKA ¢ TOKOM. KapTuHa nMHUN HHIyKUUAU
MAarHUTHOTO TOJS JJIUHHOTO TPSMOTO TPOBOAHUKA M 3aMKHYTOTO KOJBIIEBOIO
MPOBOJIHMKA, KAaTyMIKU ¢ TokoM. OmbeIT DpcTena. BizaumojeicTBUe NPOBOJAHUKOB C
TokoM. Cuna Amrmepa, ee Moaynb u HampapieHue. Cuna JlopeHia, ee MOIylb U
HampaBieHue. JIBKCHHE 3apsHKEHHOM YacTHUIBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cwuibl Jlopenma. SIBneHue 3eKTpoMarHuTHOM WHAYKIUH. [10TOK BekTOpa
MAarHUTHOW MHIYKIUU. DJIESKTPOABIDKYIIAS CHUIIa MHIAYKIIUU. 3aKOH JJIEKTPOMAarHUTHOM
uaaykinun  ®Dapanes. BuxpeBoe aneKTpuyeckoe ToJie. IJISKTPOJABIDKYINAS CHIIA
WHIYKIIUUA B MPOBOJHUKE, NBIDKYIIEMCS MOCTYHATENIbHO B OJHOPOJHOM MAarHUTHOM
nose. [IpaBumno Jlenna. MaaykTuBHOCTD. SIBI€HME CAMOMHAYKITUH. DJIEKTPOIBUKYIIAS
CWja CAMOMHIYKIIMHA. OHEPrus MarHUTHOTO TIOJIA  KAaTyIIKH C  TOKOM.
DIEeKTPOMArHUTHOE MOJIe

IIpakTrueckue 3aHsTUSL:

N3yyeHne MarHMTHOrO IIOJISI KAaTyIIKM C TOKOM. TeXHHMUYeCcKHe YCTpOHCTBA U
IPaKTUYECKOE [IPUMEHEHUE: [IOCTOSIHHBIE MarHuThl, 3JIEKTPOMATHUTHI,
3JIEKTPOJIBUraTENb, YCKOPUTEIN JJIEMEHTAPHBIX YacTUL, HWHAYKIMOHHAs II€Yb.
Hccenenosanve neicTBHs MOCTOSSHHOIO MarHUTa Ha paMKy € TOKOM. M3ydeHue sBiIeHus
3JIEKTPOMATHUTHON MHIyKLIUU.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Koutpoabnas padora Ne3 nmo pa3aeny «JIeKTPOIMHAMHIKA

KP

Paznea 5. Kone0anus 1 BOJIHBI

e}

Tema 5.1 Mexanuueckue U
JIEKTPOMArHUTHBIE KOJICOAHUS

Teopernueckoe o0yueHue:

KonebarenpHas cucrema. CBoOOHBIE MexaHWYecKue KoleOaHus. ['apMoHHYeckue
koseOanus. [lepuon, yacrora, aMrummTyaa U Qasza konedbanuit. [Ipy>KUHHBIA MasTHUK.
MaremaTndecKkuii MasiTHUK. YpaBHEHHE TapMOHHYECKUX KoneOanuid. [IpeBparenue
SHEPTUU TIPU TrapMoHMYecKuX Kosiebanusix. KoneOarenbHblii koHTyp. CBOOOIHBIE
JNIEKTPOMAarHUTHBIE KOJE€OaHWs B HACATHHOM KOJEOATEIhHOM KOHType. AHAIOTHA
MEXIy MEXaHHYECKUMH M JIEKTPOMAarHUTHBIMU KojeOaHusamu. ®opmyna TomcoHa.
3aKoH COXpaHEHHUS PHEPTUH B UICIBHOM KosebarenbHoM KoHType. Ilpeacrasienue o
3aTyXamIux KoyieOaHusiXx. BbIHYKJeHHBIE MexaHH4yeckue Koyiebanus. Pe3oHaHc.
BreinyxaeHHbIe 3JeKTpoMarHuTHbIE Kosebanus. Ilepemennsiii Tok. CHHYCOMTATBHBIN

OK 01
OK 02
OK 04
OK 05
OK 07
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MepeMEeHHbIM TOK. MOIIHOCTh MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JEUCTBYIOIIEE
3Ha4YeHHNe CHJIBI TOKa W HampspkeHus. Tpancdopmarop. [IponsBoacTBo, mepemada u
MOTpeOIeHNe AIIEKTPUYECKO SHEepruu. ODKOJOTHYECKHE PHCKH IPH IPOU3BOJICTBE
aNeKTpuUecKkoi 3Hepruu. KynbpTypa UCIonb30BaHuUs 3JIEKTPOIHEPTHUH B TIOBCETHEBHOM
KU3HU

[IpakTryeckue 3aHITHS:

HccnenoBanne 3aBICHMOCTH MEPHOAA MaJbIX KOJNEOAHU Tpy3a Ha HUTH OT JJIUHBI
HUTH W Macchl rpy3a. TeXHWYEecKHe YCTPOWCTBA W TMPAKTUIECKOE NpPUMEHEHHE:
SIEKTPUUECKUI 3BOHOK, T'€HEpaTop IEPEMEHHOTO TOKa, JIMHUM SJICKTpoIepeaay.
HccnemoBanne mepeMEHHOTO TOKa B IENMHA W3 IIOCIEIOBATENbHO COETMHEHHBIX
KOHJICHCATOpa, KATYIIKH U PE3UCTOPa

I13

Tema 5.2 Mexaungeckue
3JIEKTPOMArHUTHBIE BOJTHBI

u

Teopernueckoe oOydeHue:

MexaHnndyeckie  BOJHBI, ycloBUs — pacmpocTpaHeHus. [lepuon.  CxopocThb
pacrnpoCcTpanCHuA n JJIMHa  BOJIHBI. HOHGpC‘IHLIC u MIpOAOJILHBIC BOJIHHI.
WnTepdepenmnms n qudpakiims MexaHndeckux BoiH. 3ByK. CKOpoCTh 3ByKa. [ poMKOCTB
3Byka. Beicora ToHa. TeMOp 3Byka. DIEeKTPOMArHUTHBIC BOJHBL Y CIOBUS M3ITYYCHUS
JJIEKTPOMATHUTHBIX BONH. B3amMHas opueHtanus Bexkropos E, B, v B
SJEKTPOMArHUTHOM BosHe. (CBOHCTBAa 3JEKTPOMATHUTHBIX BOJIH: OTPa)KCHHUE,
MIPETOMIICHUE, MOJIIpU3aLHs, IuQpaKys, uHTEpPepeHLus. CxkopocTb
QJICKTPOMArdHMTHBIX BOJIH. Ixana SJICKTPOMArHUTHBIX BOJIH. HpI/IMeHeHI/Ie
QJICKTPOMArdHMUTHBLIX BOJIH B TCXHUKE U GBITy. HpI/IHHI/IHH paanoCBA3U U TCIICBUICHUS.
Pagnonokanus. DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl

IIpakTrueckue 3aHsTUSL:

TexHn4yecknue  ycTpOWCTBA M IPAKTHYECKOE TPUMEHEHHE:  MY3BIKAJIbHBIC
WHCTPYMEHTBI, YNbTPa3ByKOBas MHArHOCTUKA B TEXHUKE W MEIUIMHE, pajap,
panuonpuéMHIK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neus

OK 01
OK 02
OK 04
OK 05
OK 07

I13

Tema 5.3 OnTuka

Teopetnueckoe oOyueHue:

I'eomeTpuueckas ontuka. [IpsMoIMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOJHOM
cpene. JIyua cBera. ToueuHslii ncTouHUK cBeTa. OTpaxkeHHe cBeTa. 3aKOHBI OTPAKEHUS
csera. [loctpoenne n300paskeHuii B MIO0CKOM 3epkaiie. [Ipenomienue csera. 3aKOHBI
npejgomiieHus: cBeta. AOCOJIOTHBIN MoOKa3aTenb mHpenomienus. llonHoe BHyTpeHHEe
oTpaxeHnue. IIpenensHblid yroy MojaHoro BHYTPEHHETro oTpaxeHus. Jlucnepcus cBera.
Croxnblii coctas Oenoro cera. Lsetr. CoOuparomune u paccenBaromye JuH3bl. ToHKas
nuH3a. POKYCHOE pacCTOSHHE M ONTHYECKas cuila TOHKOM nmH3bL. [locTpoeHue
M300paKEHU B COOMPAIOIINX W PACCEMBAMOIMNX JUH3aX. DopMyia TOHKOW JIMH3HL
YBenuuenue, gapaemoe JHH30M. [Ipenensl MPUMEHNMOCTH T€OMETPUIECKONH ONMTHKH.
BonnoBass ontuka. WuTepdepenuusi cBeta. KorepeHTHbIE HCTOYHHUKH. Y CIOBHUS

OK 01
OK 02
OK 04
OK 05
OK 07
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HaOIOAEHUs] MAKCUMYMOB U MHUHHMYMOB B MHTEp(QEPEHIIMOHHOW KapTHHE OT JBYX
cHH(a3HBIX KOrepeHTHBIX UCTOUHHUKOB. [ludpaknus csera. JudpakuuoHHas pemerxka.
VYcnoue HaOMrOnEHHS IVIABHBIX MaKCUMYMOB IIPH IaJ€HHM MOHOXPOMAaTHYECKOTO
cBeTa Ha audpakiuuonnyo pemetky. [lonspuzanus ceeTa

IIpakTHueckne 3aHATHS: 113
HabGmromenne nucmepcnn cBeTa. TeXHWYECKHE YCTPOWCTBA W MPAKTHYECKOE
IIPUMEHEHUE: OYKHM, Jyna, (QoTroammapar, NPOEKIHOHHbBIM amnmapar, MHUKPOCKOII,
TEJECKOI, BOJIOKOHHAS ONTHKA, AU(PaKIMOHHAS pPEIeTKa, IMOJISIPOUI, TEJIECKOI.
Omnpenenenyre oka3aTes MpeToMIICHHUS cTeka. McciemoBanue cBOWCTB N300payKeHNI
B JIMH32X.
KonTpoabnas padora Ned mo pazneay «KonedbaHusi 1 BOJTHBI KP
Pa3nes 6. OcHOBBI ceUAJIBLHON TEOPHH OTHOCUTEIBHOCTH
Tema 6.1 OcHOBBI Teopuu Teopernueckoe oOydeHue: 2 O
OTHOCUTEIBHOCTH I'paHunpl OpUMEHUMOCTH KJlaccMueckodl Mexanuku. IlocTynmaTel croernuambHON OK 01
TEOPUH OTHOCUTEIBHOCTH: HHBAPHMAHTHOCTb MOIYJSl CKOPOCTH CBETa B BaKyyME, OK 02
MPUHLMIT OTHOCUTENBHOCTH OMHHIITEeHHAa. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. OK 04
3aMmenIeHHe BPEMEHHU M COKpAallleHWE IJIMHBI. DHEpPrus U UMIYJIbC PENATHBHUCTCKOM OK 05
yacTULbl. CBSA3b MACCHI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YaCTULBI. DHEPTUs OK 07
MIOKO$1 CBOOOAHOM YaCTHILIBL.
Pasznen 7. KBanroBas ¢puszmnka 10
Tema 7.1 DneMeHTH KBaHTOBOU Teopernueckoe oOyueHue: 2 O
ONTHUKHU ®otonsl. Popmyna I[lnanka cBsi3u sHepruu (HOTOHA C €ro 4YacTOTOW. DHEprus H OK 01
umnynbsc porona. OTkpeiTie u ucciepoBanue $porodpgexra. Onbitel A.I'. CToneTosa. OK 02
3akonbl hoTorddexra. YpaBHeHnue DitHinTeitna s Goroaddexra. "KpacHas rpanuma” OK 04
¢doroapexra. lanenue cera. Onbitel [1.H. Jlebenesa. Xumuueckoe aelcTBre cera. OK 05
TexHuueckue ycTpoHCTBa U MpakTHYECKoe NpUMeHeHHe: (HOTO3IEMEHT, HOTONATUHK, OK 07
COJIHEYHAas Oarapesi, CBETOHO/
Tema 7.2 Ctpoenue aroma Teopernyeckoe o0yueHue: 2 0]
Mogens atoma Tomcona. OnsiTsl Pesepdopaa no paccesauto -yactun. [Inanerapaas
Mmozenb aroma. [loctynatel bopa. M3nyuenne u nornomenne GOTOHOB MPU HEPEX0ae OK 01
aToMa C OJHOTO YPOBHS SHEPTHH Ha APYyroi. Buapl cnektpoB. CriekTp ypoBHEH sHEPTUH OK 02
aToma Bogopona. BonHoBeie cBoiicTBa uactull. Bomusl ae bpoina. KopoyckymnspHo- OK 04
BOJIHOBOH gyanu3M. CHOHTaHHOE U BBIHYXAEHHOE n3TydeHue. JJudpakius 31eKTpoHOB OK 05
B KpHCTa/Iax. Y CTPOWCTBO M MPHUHIMI paboTH ja3epa. TexHUUecKne ycTpoucTBa u OK 07

MIPaKTHYECKOe IPUMEHEHHE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOII), J1a3ep, KBAaHTOBBIN
KOMIIBEOTED.
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[IpakTryeckue 3aHsTHS:
Habmonenne TMHEHIaTOr0 CIIEKTpa

113

Tema 7.3 AToMHOE SAPO

Teopernueckoe oOydeHue:

OKCHEpUMEHTHI,  JO0Ka3bIBAIOLIME  CIOXKHOCTh CTpoeHus snapa. OTKpeITHE
pannoaktuBHOCTH. OnbITEl Pesepdopaa mo ompeneneHuIo cocTaBa pajnO0aKTUBHOTO
n3nydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ilydeHus. BiausiHue paguoakTUBHOCTH Ha
XKuBble opraHusmbl. OTKpbITHE NPOTOHA W HeWTpoHa. HyxiioHHas Mmognens sapa
Iefizenbepra-UBanenko. 3apsin sapa. MaccoBoe uncno sapa. M3oronsl. Anbda-pacnan.
ONeKTpOHHBIH W  TO3WUTPOHHBIN  Oera-pacman. [amma-usznmydenme.  3akoH
PaznoaKTUBHOTO pacnana. DHEPrusl CBS3M HYKJIOHOB B siupe. Snepubie cunbl. Hedekr
Maccel sapa. SnepHbie peakuuu. [leneHue u cuHTE3 saep. SAAEpHBIM peakTop.
Tepmosinepubrii  cuHTe3. [IpoOieMbl W TEPCIEKTUBBI  SJACPHOH  DHEPreTHKH.
OKOJIOTUYECKHUE ACHEKTHI AACPHOU IHEPreTUKU. DNEMEHTApHbIE YacTULbl. OTKpbITHE
MO3UTpOHAa. MeTronpl HaOMIOAEHHS M pPErucTpallid  3JIEMEHTApHBIX  YacTHII.
dyHaaMeHTaIbHbBIC B3aUMOJICHCTBHS. ENMHCTBO (hM3MYCSCKOM KapTHHBI MHpa.

[IpakTryeckue 3aHsTHS:

UccnenoBanne TtpekoB dbacTtun (MO TOTOBBIM (otorpadusm). TexHudeckue
YCTPOMCTBA M NPaKTHUYECKOE NMPUMEHEHME; J03UMETP, KaMmepa BunbcoHa, saepHbIN
peakTop, aroMHasi bomba

OK 01
OK 02
OK 04
OK 05
OK 07

I13

KonTtpoJasHasi padota Ne5 no pazgeny «KBanroBasi pusnkar»

N

KP

Pasnes 8. Dy1eMeHTBI ACTPOHOMHUH M ACTPO(PUIUKH

o

Tema 8.1 ONeMeHTHI
ACTPOHOMUU H aCTPOUUKU

Teopetnueckoe oOyueHue:

Otambl pa3BuTHs acTpoHomuH. [IpukiagHOe W MHPOBO33PEHUECKOE 3HAYCHUE
actpoHomuu. Bun 3Be3mHoro HeOa. Co3Be3nus, sipKue 3BE3JIbl, TUTAHETHI, UX BUANMOE
nBrxenue. ConHeunas cucrema. Ilnanersl 3emHoi rpymiel. [lnaneTs-rurantel. Mansie
tena ConneuHolt cuctemsbl. ConHile, hotocdepa u armochepa. CosiHeuHass aKTUBHOCTb.
Ucrounuk »sHeprum CoiHna W 3Be3d. 3BE3Nbl, MX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma  "CHekTpanmpHBIM  KJIacC - CBETUMOCTB".  3Be3Abl  IJIABHOU
IOCJIEAOBATENIbHOCTA. 3aBUCHMOCTh ''Macca - CBETHMMOCTH" I 3B€3] TIJIaBHOM
rocienoBaTebHOCTH. BHYTpeHHEee cTpoeHne 3Be31. COBpEMEHHBIE MPEACTABICHUS O
NPOUCXOXKIEHUU U 3Botonuu ConHIla U 3Be3/. DTalbl )KU3HU 3Be31. Mueunsii [1yTh -
Hama [amaktuka. CrmpanpHas CTpyKTypa l'aakTWKu, pacrpeneiecHue 3BE3l, ra3a H
neuti. [Tonoxenne m nBwxenne Comana B ['amaktuke. Tunbl ramaktuk. Ilnockas u
ctepuueckas noacucteMsl ['anaktuku. PaguoranakTuky u kBa3apbl. UepHbIe ABIPHI B
saapax ranaktuk. Bcenennas. Pacmmpenune Bceenennoit. 3akon XaO0ma. PazOeranue
ramaktuk. Teopus bonbmmoro B3peiBa. PenukroBoe m3mydenne. MacimradHas CTpyKTypa
Bcenennoii. Meraranaktuka. HepemenHbie ipo0JieMbl aCTPaHOMHH.

OK 01
OK 02
OK 03
OK 05
OK 07
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IIpakTryeckue 3aHsTHS 2 113
HabmtoneHust HEBOOPYXKEHHBIM IJIa30M C  HCIOJb30BAHHEM KOMIIBIOTEPHBIX
MIPUIOKEHUH ISl ONIPEAEIICHUS MT0JI0KEHHU HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3ausi CeBepHOTO MOJYIIAPHSL U SIPKHE 3BE3/1bI
KonTpoasnas pa6ora Ne6 mo paszneiy «j1eMeHTHI ACTPOHOMHMH M AcTPOGHU3UKH 2 KP

ITpoMe:KyTOYHAS aTTeCTALUSA:

2-1 ceMecTp — 3a4eT C OLCHKOM
KOHCYJIbTalMs — 2 4ac.

Uroro yacos: | 46 | 46 50

2.3 PersiameHT pacnpeaeseHusi BUaAoB padot no gucuuniue ¢ 10T

JlanHasi OUCHMILTMHA peaNu3yercss ¢ MPUMEHEHHEM AHMCTAaHIMOHHBIX oOpazoBarenbHbIX TexHonorui ([OT). Pacnpenenenue BumoB y4deOHOI

paboThI, hOpPMATOB TEKYIIETO KOHTPOJIS IIpeIcTaBieHbl B Taomuie 2.3:
Tabnuma 2.3 — Pacnipegenenue BuI0B yueOHON pabOTHI M TEKYIIEH aTTecTalluu

Buj yuedHoil paGoTsl DopmaT NpPoBeICHUs
JIeK1IMOHHBIE 3aHATHS Yactuuno ¢ npumenenuem 10T,
IIpakTHueckue 3aHsATUs Yactruuno ¢ npumenenuem JIOT
Tekyumii KOHTPOJIb Yactruyno ¢ npumenenneM JJOT

@opMBI TEKYIIET0 KOHTPOJIS DopMaT npoBeeHUs!
PemieHne npakTU4eCKUX 3alaHUN Yactuyno ¢ npumenenueM JJOT
Omnpoc KonrakTtHas ayauropHas paborta
KonTpospHas padora Yactruuno ¢ npumenenneM JJOT

JlocTyn K cucteMe AMCTAHIMOHHBIX 00pa3oBaTENbHBIX MPOTPaMM OCYIIECTBIIAETCS KaXKJIbIM OOYYaIOLUIMMCS CaMOCTOSITEIbHO C JII0OOTro
ycTpoiictBa Ha noprane: https://sziu-de.ranepa.ru , B COOTBETCTBHH C MX WHIUBHIYaIbHBIM MMAPOJIEM U JIOTHHOM K JTUYHOMY KaOUHETY / IPOIITIO.

Texymuii KOHTPOJIb, MPOBOJUMBIA B CUCTEME JIUCTAHIIMOHHOTO OOYYEHHMs, OLIEHUBAETCS KaK B CHCTEME TUCTAHIIMOHHOTO OOydeHHsd, TaK U
npernojaBaTesieM BHE cUcTeMbl. JIOCTYyIl K MaTepuaiaM IMpeloCTaBlIIeTCS B T€UEHHE BCEr0 CEeMecTpa MO Mepe MPOXO0XKJIEHUS OCBOEHHUS MPOrpaMMBbl.
JlocTyn K KaXJoMy BUAY pabOT M KOJIMYECTBO IMOMBITOK HA BBINOJHEHUE 3a/laHUs MPEIOCTABISIETCS OrpPaHMUYEHHOE BPEMs COTJIACHO PErJIaMEHTY
JTMCLUUIUIMHBL, OMyOJMKOBAHHOMY B CHUCTEME JMCTAaHIMOHHOrO oOyueHus. [IpemopaBarenb OIEHMBAET BBINOJHEHHBIE OO0YYalOIIUMHCS pabOTHl HE

no3nHee 14 pabouyux IHEH MOcie OKOHYAaHUS CPOKA BHITIOTHEHHS



https://sziu-de.ranepa.ru/

3 MaTepHaJ’lbI TEKYHIET0 KOHTPOJIA YCII€BAECEMOCTH | HpOMe)l(yTO‘lHOﬁ arrecranuu oﬁy'{aloumxcsl

3.1 (I’OpM]:I U METOAbI TEKYIIEI0 KOHTPOJA YCIIEBAEMOCTH U I[pOMe)KyTO‘lHOﬁ aTTeCTallumn oﬁyqamnmxca

Ne
/i ®opMa KOHTPOIIA Meron KOHTpOJIA Kputepuu onenuBanus
1 2 3 4
Tekyuuii KOHTPOJIb
1. Omnpoc YCTHBIN OLEeHKH «OTJIMYHO» 3acly’KUBAaeT CTYAEHT, €CIU JIEMOHCTPHUPYET

rIyO0oOKoe 3HAaHHE TEOPETUYECKOTO0 MaTepuana, CBOOOIHO ONepUpyeT
(U3MYEeCKUMH TOHATHAMU W (QOpPMyJaMH, BEPHO IOHHMAET CYIIHOCTh
SIBJICHUH M WX B3auMOCBsi3u. OH TpPaMOTHO pelIacT 3ajavyd JIF0O0H
CIIO)KHOCTH, B T.4. HECTaHIApPTHBIC, MPHUBOIUT MPAKTUYECKHE IPUMEPHI,
COTIPOBOXKIAET OTBETHI KOPPEKTHBIMHU UepTexKamMu U rpadukaMu. VzmoxxeHue
MaTepHala JOru4Hoe U 6e30mudouHoe.

OINEHKH «XO0POII0» 3aCITyXKHBAET CTYACHT, €CIIH TTOKa3aJl MOJIHOE 3HAHHE
OCHOBHOTO TEOPETHUYECKOTO MaTepraia U yMeeT MPUMEHSTh 3aKOHBI (DU3UKHU
JUIL  pelleHus THIOBBIX 3ajgad. JlomyckaeTcs Haiauyhe HeOOIbIINX
HETOYHOCTEH: HE3HAYUTENBHBIX MOTPEIIHOCTeH B  (OPMYIHPOBKaX,
MPOITyCKa OTJIENBHBIX JeTallel, CTHIIMCTHYECKAX HEeIOYETOB WIIM MEIKHX
omuOoK B yepTekax W rpadukax. CTyIEeHT CIOCOOCH HMCIIPABUTh OLIHOKH
IIpY HAaBOJAIIMX BOMpPOCAX MpPENoaaBaTelst U MOXKET 3aTPYAHATHCA TPHU
pelIeHny 3aa4 TOBBIIIEHHON CIIOKHOCTH.

OLEHKH «yIOBJIETBOPUTEJNbHO» 3aClIy>KUBACT CTYACHT, €CJIH YCBOWII
0a30BbIll 00BEM 3HAHHUI U OPUEHTHPYETCS B OCHOBHBIX MOHSTHAX W 3aKOHAX
(msuku. OH crtocoOeH peraTh IPOCThIe TUTIOBBIE 3a/1a49H C HCITOJIE30BAHUEM
TOTOBBIX (DOPMYII, HO MOXKET UMETH MTPOOEITHI B OT/IEIIBHBIX aCTIEKTaX TEMBI U
3aTPYyAHATHCS B  OOBSICHEHHHM B3aWMOCBS3eH MEXAY (UIMUECKUMHU
SIBIICHUSAMU. JI0MyCTUMBI HETOYHOCTY B ONMCAHUH IKCIIEPUMEHTOB, OITUOKH
B BBIYHMCIIEHUSX (HE MPUBOJAIINE K TPYOOH TIOTPEITHOCTH) WITH HETOYETHI B
odopmienun rpadpukoB U cxem. CTYJIEHT MOXKET HCIPABUTH MOTPEITHOCTH
IIpH TTIOMOIIH MPEToAaBaTers.

OLeHKN  «HeyI0BJeTBOPHUTEJBHO»  3aCIyXUBAacT CTYACHT, €CIH
OOHapyXHJ CyLIECTBEHHbIE MPOOENTsl B 3HAHUHM OCHOBHOTO MarepHaia, He
BIIa/IE€T KIIOYEBBIMU MOHATHAMU WU 3aKOHAMH (DHU3UKH, HE TIOHUMAET CYTH
M3y4aeMbIX ABJIEHUH 1 TporieccoB. OH HE CTIPABIAETCS C PEILICHUEM THITOBBIX
3ajad4, JOIyCKaeT rpyOble OMMOKY B IPUMEHEHNH (HOpMYII, HE YMEET YNTaTh
U CTPOMTDH I'padMKU U CXEMbI, HEOOXOUMBIE NIl O0BICHEHUS (PU3UUSCKUX
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3aKkoHOMepHOCTeH. OTBETBI OECCUCTEMHBI, HEIIOTUYHBI U COJEpXkKaT
(hakTHUecKue OMMOKH, MCKAKAIOIINE CMBICH MOHITHN. J{J151 OCBOSHHSI Kypca
CTYIEHTY TpeOyeTcsl MOBTOPHOE U3yUeHHEe OCHOBHBIX Pa3JIeNOB IMPOTPaMMBI
10/ PYKOBOJICTBOM IPENOIaBaTeNsl.

IIpakTH4eckue padoThI

MPaKTUYECKUI

OlCHKN «OTJIMYHO» 3aCITy)KUBAET CTYJEHT, OOHApPYKUBIIUH TITyOOKOE
3HaHWE MaTepuana, YMEHHe CBOOOJHO BBITIONHATH 33JaHUS, TOHUMAOIIUI
B3aUMOCBS3b OCHOBHBIX IOHATHHN TEMBI;

OLICHKH «XOPOII0» 3aCiIy’)KUBAaeT CTYJCHT, OOHAPYXHUBIIUK ITOJIHOS
3HaHUE MaTepuaia; yCIEUIHO BhIIOJHSIOMNNA IPEAYCMOTPEHHBIE 3aAaHUSI; U
JNOIyCTHBINUN  HE3HAYUTENbHBIE  OIMMOKW:  HETOYHOCTh  (DaKTOB,
CTHUIMCTHYECKHE OIIHOKH;

OlICHKY «yI0BJIETBOPUTEIBLHO» 3aCIY)KUBACT CTYJCHT, OOHAPYKUBIIHUI
3HAaHWS OCHOBHOTO MaTepuajia B 00beMe, HEeOOXOANMOM IS TajbHEHIIero
M3y4YeHUs AUCHMIUIAHEI. CHOpaBISIOMIMICS ¢ BBIIOJHEHUEM 3aJaHUi;
JIOTYCTHBIIUI TMOTPEIIHOCTH B OTBETE, HO 00JaAaroIui HEOOXOAUMBIMU
3HAHUSIMU AJI UX YCTpaHEHUs! O] PyKOBOACTBOM MPENOAABATENIS;

OueHku «HeY/I0BJIETBOPUTEILHO) 3aCIIy>KUBAET CTYZIEHT,
OOHapYXHUBIIUK CYIIECTBEHHBIC MPOOEIHl B 3HAHINH OCHOBHOTO MaTepHaia;
HE CIPAaBIISIIOLIIMKCS C BBIIOJIHEHUEM 3aJlaHUM, JOMYCTUBLIUNA CEpPhE3HBIE
MOTPELIHOCTH B OTBETAX, HYKAAIOUIUIICS B IOBTOPEHUHU OCHOBHBIX Pa3/IEIOB
Kypca o]l pyKOBOJICTBOM MPEIO aBaTelIs.

KonTpo/bHbIe padoThI

NHUCbMEHHBIN

OLICHKH «OTJIUYHO» 3aCIyXXHBaeT CTYACHT, €CIH JIEMOHCTPUPYET
rIyOOKOe 3HaHHE TEOPETUYECKOTO0 MaTepuaia, CBOOOIHO ONepUupyeT
(m3nyeckuMU TOHATHAMUA W GopMynamMu (B T.4. MX MaTEeMaTHUECKOU
3aMKChI0), BEPHO MOHUMAET CYIIHOCThH SIBICHUU U 3aKOHOMepHOCTe. OH
TPaMOTHO pelIaeT 3a7adyd Pa3HOU CII0KHOCTH — B T.4. HECTaHIApTHEIE,
COTIPOBOXK/IAET PEIIEHUS KOPPEKTHBIMH YePTEXKaMH U rpadKaMu, IPUBOTUT
MIPUMEPBI U3 MIPAKTHKH, U3JIaraeT MaTepPHas JIOTHYHO U 03 OIIHOOK.

OILIEHKH «X0POII0» 3aCITYKUBAET CTYJIEHT, €CIIN CTYJICHT IMOKa3aj MOJTHOe
3HaHWE OCHOBHOT'O MaTrepuana U yMEeT NPUMEHSATh 3aKOHBI (DU3UKH IS
peuIeHus TUNOBBIX 3a7ady. BoO3MOXXHBI HE3HAYUTENbHBIE IOrPEIIHOCTH:
HEOOJIBIITE HETOYHOCTH B (hOPMYIUPOBKAX, MPOITYCK OTICIBHBIX JETajeH,
CTHIIMCTUYECKUE HEMOYETHI WM MEJKHE OIMMUOKH B YepTexaxX W rpadukax.
[Ipu HaBoasIIUX BOMpPOCAaxX CTYACHT CIIOCOOCH CaMOCTOSITEIbHO MCIPABUTH
JIOTTYIIIEHHBIEC OIIHOKH.

OLICHKN «yI0BJIETBOPUTENBHO» 3aCIyKHBACT CTYACHT, €CIH YCBOWI
0a30BbIl 00HEM 3HAHMI M OPUSHTHPYETCSl B OCHOBHBIX OHSATHUSIX M 3aKOHAX
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¢uzuku. OH pemaer NpocThie TUIIOBBIE 33a4H C UCIONIb30BaHUEM TOTOBBIX
(bopMyn, HO JOIyCKaeT MPOOETbl B 3HAHWU OTACNBHBIX ACIEKTOB TEMBI,
3aTpyIHSACTCS OOBSCHUTH B3aUMOCBS3b SIBICHHH, JIOITyCKAaeT HETOYHOCTH B
OTMCAHNH HKCIIEPUMEHTOB WJIN OLIMOKY B BEIYUCICHUSX (HE TPUBOJSIINE K
rpy6oii morpemHoctn). [Ipy momomu mnpemopaBaTensi MOXKET WCIPaBUTh
OIMMOKY ¥ BOCITOJTHATDH MTPOOEIIBI.

OLICHKH «HEYT0BJIETBOPUTETbHO» 3aCITy>KUBACT CTYJICHT, €CJIM OH UMEET
CYIIECTBCHHbIE TpOOeNbl B 3HAHWM OCHOBHOTO MaTepHala, HE BiIajceT
KJIFOUYEBBIMU MOHATHSMH U 3aKOHAMH, HE TIOHUMAET CYIIHOCTH (hU3NUECKUX
spiaeHnid. OH He CHpaBisieTCs C PEIICHHeM THIIOBBIX 3a/ad, JOMyCKaeT
rpyObie OmMOKM B MPUMEHEHWH (GOPMYJ, HE YMEET YHTaThb M CTPOHTH
rpadWKe ¥ CXEMBI, a €r0 OTBETHl OECCHCTEMHBI W COAep)KaT (pakTHYecKue
ommOku. s ocBoeHHs Kypca TpeOyeTcsi TOBTOPHOE M3y4eHHE OCHOBHBIX
pa3zaesioB MO PYKOBOACTBOM NpENoAaBaTels.

HpOMe)RyTO‘lHaﬂ arrecraums

3auer ¢ OLlEHKOH

YcrHbIn

OneHKH «OTJIMYHO» 3acIy’KUBAcT CTYAEHT, €CIU JEMOHCTPHUPYET
riyOOKOe 3HaHHE TEOPETHUECKOro Marepuana, CBOOOJHO ONEpUpPYET
(u3MYEeCKUMH TOHATHAMH W (QOpPMyJaMH, BEPHO IOHHMAET CYIIHOCTh
SIBJICHUH M WX B3auMOCBsi3u. OH TPaMOTHO pemIaeT 3ajavd JIF000H
CJIO)KHOCTH, B T.4. HECTaHJApPTHBIC, MPUBOJUT MPAKTUYECKHE NPUMEPHI,
COITPOBOXK/IAET OTBETHI KOPPEKTHBIMHU YepTexaMu u rpadukamu. M3noxenne
MaTepHaia JOrH4Hoe U 6e30mudouHoe.

OLEHKN «X0pOoWIo» 3aCIyKUBAET CTYAEHT, €CJIA MO0Ka3all MOJIHOE 3HaHHE
OCHOBHOTI'0 TEOPETUYECKOI0 MaTepraa U yMeeT MPUMEHSTh 3aKOHbI (PU3NKH
JUIL  pelieHus THIOBBIX 3ajgad. JlomyckaeTcs Haiauyhe HeOOIbIINX
HETOYHOCTEH: HE3HAYUTENBHBIX TMOTPEIHOCTeH B  (OPMYNIHPOBKaX,
MIPOITyCKa OTJENBHBIX JeTalled, CTHJIMCTHYECKUX HEIOYETOB WIM MEIKHX
omuOoK B yepTekax W rpadukax. CTyIEeHT CIOCOOCH HMCIIPABUTh OIIMOKH
IIpY HAaBOJMIIMX BOMpPOCAX MpPENoaaBaTelst U MOXKET 3aTPYAHATHCA TPHU
pEIIeHNN 33a4 TOBBIIIEHHON CI0KHOCTH.

OLEHKN «yIOBJIETBOPHUTEJIBHO» 3aCIyKHBA€T CTYACHT, €CIH YCBOWII
0a30BbIil 00HEM 3HAHWN U OPUEHTHPYETCS B OCHOBHBIX TOHATHUSIX U 3aKOHAX
¢u3uku. OH coco0eH peraTh MPOCThIe TUIIOBbIE 33a4H C UCTIOIb30BaHHEM
TOTOBBIX (POPMYJI, HO MOKET UMETh POOEIIBI B OTAEIBHBIX aCHIEKTaX TEMbI U
3aTPYAHATHCS B  OOBSICHEHHWH B3aUMOCBS3eH MEXAYy (UINUECKUMHU
SIBJICHUSIMH. JIOMyCTHMbI HETOYHOCTH B OITUCAHWUH SKCIIEPUMEHTOB, OITUOKH
B BBIUMCJICHUSIX (HE MPUBOAALINE K TPYOOil OrpeIIHOCTH) WIM HEAOUETH B
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odopmienun rpapukoB u cxem. CTYAEHT MOXKET HCIPABUTH MOTPELIHOCTH
IIPH IIOMOIITH MTPETIOAaBaTeIsl.

OneHKN  «HeyI0BJIETBOPUTEIBLHO»  3aCIyXXHBaeT CTYACHT, €CIH
O0OHapyXHJl CylIeCTBEHHbIE MPOOENbl B 3HAHUHM OCHOBHOTO MarepHaia, He
BJIaJIeeT KIIIOYEBBIMH MOHATHAMH U 3aKOHaMH (PHU3MKH, HE TIOHHMAeT CyTU
M3y4aeMbIX SIBIEHHUH 1 porieccoB. OH HE CTIPABIIAETCS C PEIICHUEM THITOBBIX
3ajad, JOMyCKaeT rpyOble OIMOKY B IPUMEHEHNHN (HOpMYII, HE YMEET YNTaTh
U CTPOUTH TpauKH U CXeMBbl, HEOOXOAUMBIE I OOBSICHEHUST (PU3MYECKIX
3aKkoHOMepHOCTeH. OTBEeThl OEecCHCTEMHBI, HEIOTHYHBI M  COJepXKaT
(bakTHUecKue OMMOKHY, NCKAKAIOIIUE CMBICH MOHITHN. J[7151 OCBOEHHSI Kypca
CTYZICHTY TpeOyeTcsi MOBTOPHOE U3yYEHHE OCHOBHBIX Pa3JICIOB POTPaMMBI
IOJT PYKOBOJICTBOM IIPETIOAaBATENsI.




3.2 OueHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4al0IIUXCH

®opma
TeKylIero BapuaHTBI TeKyIIero KOHTPOJIst

KOHTPOJIS

Tema 1.1 BBeaenue

Ompoc 1. Kak ¢u3uka cBsizaHa ¢ IpyrMMHU HayKaMH M TEXHUYECKUMH JTUCIHUITTHHAMU?
[IpuBenuTe ABa mpuMepa MEXIMCHUILIMHAPHBIX 00iacTel, rae ¢pu3uKa urpaet
KJTFOUEBYIO POJIb.

2. Uro Takoe ¢usmueckas moxenn? llpuBeaure Tpu mpumepa (uzmyueckux
Mojenell (HanpuMmep, MaTepuaibHas TOYKA, WICaJbHBINA ra3, MareMaTUYeCKHM
MAasTHUK) U YKQKUTE, JUII KaKUX CUTYallii OHU TIPUMEHHUMBI.

3. OObsicHMTE, 4YTO MOApa3yMeBaeTCsl IMOJ TIPaHULAMH HPUMEHUMOCTH
¢u3nveckux 3akoHOB. [IpuBeauTe mpuMep 3aKoHa, KOTOPBI pabOTaeT TOJBKO B
ONpEeNeNEHHBIX YCIOBHSX (HAmpUMep, TPH MalbIX CKOPOCTSX, HHU3KUX

TEMIICpATypax u T.H.), H YKaXXUTC 3THU YCJIIOBU.

Tema 2.1 Kunemaruka

Ompoc 1. O6bsicHUTE CYTh HPUHIMIIA OTHOCUTEIHBHOCTH MEXaHMUYECKOTO JIBHXKEHHUS.
ITpuBenure mpumep, KOrga OJHO U TO K€ TEJIO OJHOBPEMEHHO IBUXKETCA U
IOKOUTCSI — B 3aBUCUMOCTH OT BBIOPAHHOM CUCTEMBI OTCUETA.

2. ChopmynupyiiTe mpaBuiIa CIOKEHHUS MEPEMEIIEHUI U CI0KEHUS CKOPOCTEH.
IIpuBenuTe NMpakTUYECKUN NPUMEP NPUMEHEHUsS 3aKOHA CJIOKEHHSI CKOPOCTEM
(HampuMep, ABMKEHHE JIOIKH OTHOCUTENIBHO Oepera).

3. [laiiTe onpenenenHus nepruoia U 4acToTsl ooparieHus. Kak oHM CBsI3aHbI MEXTY
coboit? IlpuBenute npumep pacuéra mepuoja U 4acTOThI I BpallaloLIerocs

TCIa.

IIpaktnueckas | IlpakTudeckoe 3aganue Ne 1

pabota Tema: n3MepeHre MTHOBEHHOM CKOPOCTH U UCCIIEOBAHUE COOTHOLIEHUS MEXKILY
NyTSAMH, TPONJACHHBIMU TEJIOM 3a IOCJEJ0BaTElIbHBIE PAaBHbIE MPOMEXKYTKH
BPEMEHM IPU PaBHOYCKOPEHHOM JBMXEHHM C Ha4aJIbHOM CKOPOCTHIO, PaBHOMN
HYJIIO.

Ienn: sKCrIEpUMEHTAIBHO TOATBEPAUTD, YTO IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HavalbHOM CKOPOCTU IyTH, NPONIECHHBIE TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHBIE IPOMEKYTKU BPEMEHH, OTHOCATCS Kak psiji He4€THBIX uncen (1:3:5:7 u

T.,Z[.); HU3MCPUTb MTHOBCHHYIO CKOPOCTH TECJIa B PA3HBIC MOMCHTBLI BPCMCHU.
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Oo6opynoBanue:

HaKJIOHHAs TJIOCKOCTh (3Ke100) C M3MEPUTEIBHON IIKAJIOH;
METaJUIMYECKUH 1IAPUK;

CEKyHIoMeD (JIEKTPOHHBIN WJIM MEXaHUYECKUI);

JATYUKU BPEMEHH (OMIIUOHAIBHO, JJIs TIOBBIIIECHUS TOYHOCTH);
JUHEeKa UK PYJIeTKa;

mMTaTUuB AJIA (bl/IKcaHI/II/I HaKJIOHA kenooda.

Xoxa padoThI:

1.

YcTaHoBuTe €100 101 HeOOIBIIUM YITIOM K TOPU30HTY U 3aKPEIHTE €ro
B IITaTUBE.

OTMeThTe Ha kKeno0e HAaYaIbHYIO TOUKY CTapTa IapHKa.

Paznenute >xeno6 Ha paBHBIE OTpe3KHU (Harpumep, 1mo 20 cM) 1 OTMEThTE
ux.

3amycTuTe IIApUK M3 HAYAJIbHOM TOYKH 0€3 TONYKa M C TOMOIIBIO
CeKyHJIOMepa 3aQUKCHPYHTE BpEeMs MPOXOXKACHUS KaXKIOTO OTpe3Ka.
[ToBTOpUTE OMBIT 3—5 pa3 i KaXKIOro OTpe3Ka, 4TOObl YMEHBUIUTH
MOTPEUIHOCTbD.

J{ns1 u3mMepeHus MTHOBEHHOW CKOPOCTH YCTAHOBUTE JATYMKHU HA Pa3HbIX
yYacTKax xkeynooa (eciu €CTh) JIN0O0 MCIIONb3yHTe METO/I MAJIBIX OTPE3KOB:
3aMepbTe BpEMsI MPOXOXKJIEHUS OYEHb KOPOTKOIO ydacTKa B KOHIIE
Ka)KZIOTO OCHOBHOT'O OTpE€3Ka M pacCUUTalNTe MTHOBEHHYIO CKOPOCTH IO
bopmyne v=At/As, rie As — JIMHA MAJIOTO y4acTka, At — BpeMs ero
MIPOXOXKICHHUS.

PaccumnraiiTe nmyTh, NPONACHHBINA APUKOM 32 IIEPBBIN, BTOPOM, TPETUH U
T.Jl. paBHbIE IPOMEXYTKH BPpEMEHH (HaIpuMep, 3a KKy CEKYHIY).
CpaBHUTE MOTYYEHHBIE 3HAYECHUS ITyTE€H U MPOBEPHTE, BBHINOIHSIETCA JIH
COOTHOILIEHUE S$1:52:S3:...=1:3:5:....

[TocTpoiiTe rpaduk 3aBUCUMOCTA MTHOBEHHOW CKOPOCTH OT BPEMEHH U
y0eauTech, 4To OH MpeACTaBIsIeT cO00M MPSAMYIO JIMHHUIO, BHIXOISIIYIO U3

Ha4dajia KOOpAHUHAaT (HO,Z[TBCp)K,Z[CHI/Ie PaBHOYCKOPCHHOI'O ,Z[BI/I)KCHI/IH).

Oo0padoTka pe3yJbTaATOB:

1.

3aIoJIHATE TaOJIMIY C JaHHBIMU: HOMEP UHTEPBaa, BpeMs MPOX0XKIEHUS,

HpOfII[CHHBIfI IIyTb, MTHOBCHHA CKOPOCTD,
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2. paccuuTaiiTe yCKOpeHHe Hiapuka 1o Qopmyiae a = t2/2s, ucnoib3ys
JIAHHBIE JUIS BCETO ITYTH;
3. CpaBHHTE AKCIIEPUMEHTAIIFHOE COOTHOLICHHE ITyT€H C TEOPETHYECKUM
(1:3:5:...);
4. OIEHUTE MOTPEIIHOCTH U3MEPEHUH.
BbiBoA: chopMynupyiiTe BBIBOJBI O XapaKTepe ABMKEHHS IIApHUKa, IIOATBEPIUTE
WY OTIPOBEPTHUTE BBHIIIOJHEHHE 3aKOHA PABHOYCKOPEHHOTO JIBV)KEHHSI, YKaKUTE

BO3MOXHBIC HCTOYHHUKHU HOFpeHIHOCTeﬁ.

IIpakTuyeckoe 3axanue Ne 2
Tema: n3ydyeHue IBUIKEHUS IIAPUKA B BSI3KOW KUAKOCTU U Teja, OPOIIEHHOTO
TOPU30HTAJIBHO.
Heanb: uccienoBarh ABM)KEHHE IIAPUKA B BA3KOM KHUAKOCTH (ONperesieHue
YCTAaHOBUBIIEICS CKOPOCTH M CHJIbl COINpPOTUBJIEHMS) U JIBUKEHHUE Tela,
OpOIIIEHHOTO TOPU30HTANBHO (M3MEPEHHE HayalbHONW CKOPOCTH U aHaIH3
TPACKTOPHH ).
Yactsp 1. /IBU:KeHHE MIAPUKA B BA3KOM KUJIKOCTH
Oo6opynoBanue:
® BBHICOKMH UMJIMHAPUYECKUN COCYJ, 3allOJIHEHHBIM BSA3KOH MKUIAKOCTBIO
(TunepuH, Maclo u T.11.);
e METaJUINYECKUE IIAPUKHU Pa3HOIO JUAMETPa;
® CEKYHIOMEp;
e U3MepUTesbHas JIEHTA;
e TepMoMeTp (I yu€Ta 3aBUCUMOCTH BSI3KOCTH OT TEMIIEpaTyphl).
Xon paboThi:
1. U3mepbTe BHYTpEHHUI TUaMETp cOoCya U BHICOTY CTOJIO0A )KUIKOCTH.
2. OnyctuTe IIAapuK B JKUAKOCTD UM JOXKIUTECh  YCTAHOBIICHHS
PaBHOMEPHOTO JABIMKEHUS (KOTJ]a YCKOPEHHUE CTaHET HYJIEBBIM).
3. 3ameppTe BpeMs TPOXOXKACHUS MIAPUKOM CPETHETO YYacTKa ITyTH
(MckIroyuasl y4acTKU pa3roHa U 3aMeJlJIeHHs Y JIHa).
4. PaccymraiiTe yCTaHOBHBIIYIOCS CKOpPOCTh 1o (opmyne v= h/t, rne h —
JUIMHA Y4acTKa, t — BpeMs IPOXOKICHHUSL.

5. HOBTOpI/ITe OIIBIT C ITapUKaMHU Pa3HOro AuaMeTpa.
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6. Iloctpoiite rpaduk 3aBUCUMOCTH YCTaHOBUBIICHCS CKOPOCTH OT
JaMeTpa [IapuKa.
AHaiM3: OOBSCHUTE, MOYEMY JBIDKCHHE IIapUKa CTaHOBUTCS PaBHOMEPHBIM;
OIICHUTE CHJIy CONPOTUBIICHUS >KUJKOCTH, HUCIOJBb3ys 3akoH CTokca (eciu
IPUMEHHMO).
Yactp 2. /IBHKeHUeE Te1a, OPOLIEHHOT0 FOPHU30HTAIBHO

Obopyoosanue:

® [ITaTUB C My(PTOH U 32KUMOM;

® U30THYTHIN keno0 ¢ FTOPU30HTAIBHBIM Y4acTKOM;

® MeTAJUIMYECKUH LIapuK;

e Juct Oenoi Oymaru U KOMMPOBaJIHHON Oymarw;

® OTBEC;

® U3MEpHTENIbHAs JICHTA.

Xoxa padoThI:

1. 3akpenurte >xeno0 B IMTATUBE TaK, YTOOBI €ro HWKHHUK KOHEI ObLI
TOPU30HTAJICH.

2. HW3mepbTe BBICOTY h OT HMXKHeEro kpas xenoba a0 crona (Hanpumep, 40
cM).

3. Tomoxwute mox xenob nmct Oenoit Oymaru, 3adukcupyiTe ero, cBepxy
pasMecTuTe KOMUPOBAIbHYIO OyMary.

4. OrnycTuTe mWapuk 6e3 To4Ka M OTMEThTE TOUKY €ro MajeHus Ha Oymare.
ITosTOpuTe onbIT 5—10 pas.

5. H3mepbTe cpenHIO NanbHOCTh mojéra | (paccTrosiHue OT MPOEKIUN

HIDKHETO Kpast skeno0a 0 cpeHel TOUKH MaJIeHUH ).

. , g
6. PaccuunTaiiTe HauanbHYIO CKOPOCTH LIapuka no ¢gopmyne Vy = [ o TAe

g=9,81 m/c?.
7. Wsmenwute BbicoTy h (Hanmpumep, 10 10 cM) 1 TOBTOPUTE U3MEPEHUSL.
8. CpaBHuTe pe3ynbTaThl U YOEIUTECh, YTO MPHU yMEHbIIeHWU h B 4 paza
JTAIBbHOCTH | ymMeHbIIaeTcs B 2 pasa.
Oo0padoTka pe3yJbTATOB:
® COCTaBbTE TaONMIy C JaHHBIMH: BbicoTa h, mampHOCTH |, HadampHas

ckopocTh Vo;
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e [mocTpoiiTe TrpaduKk TPaeKTOPUU (3aBUCUMOCTH  Y(X)), HCIOIB3YS
YPaBHEHHUS IBUKECHUS:

x=v0t

yEhtT

. OLCHUTEC MMOI'PECIIHOCTE OIIPCACIICHHUA Vo.
BbIBOIl: OITUILHUTE OCOOECHHOCTHU JABWXXCHUA HIApHUKa B BS3KOH KHUIAKOCTU U IIpH
TOPHU30HTAJIbHOM 6poc1<e; CpaBHHUTC OKCIICPUMEHTAJIBHBIC JaHHBIC C

TCOPCTUUICCKUMU NIPCACKA3aHUAMU,; YKAKUTEC q)aKTOpBI, BJIMAOIIKE HA TOYHOCTD

U3MEPECHUM.
Kontposnbnass | Bapuanr 1.
pabota 1. ABTOMOOUWJb, ABHUTrasich CO CKOPOCThIO 54 KM/4, Hayal TOPMO3UTh C

yckopenueM 1,2m/c2. Kakoli yTh OH MPOMJIET 10 MOJTHONH OCTaHOBKH.

2. Onpenenute cuily TATM BaroHeTku Maccoil 200 kr, ABMXKYIIEHCS C yCKOPEHUEM
0,5 M/c2, ecnu cuia conpoTuBIeHUs aBrxeHno 60 H.

3. Baronetka maccoit 300 kr, OBMXKYIIasCs CO CKOPOCThIO 4 M/C, JOTOHSIET
BTOpYI0 Maccoi 500 Kr, IBHKYIIYIOCS CO CKOpOCThIo 2 M/c. HaifTn ux ckopocTth
IIOCJI€ CLIETIKU.

4. Bykcup TsaHeT O6apxy ¢ cuioi 45 kH. KakoBa momtHocts Oykcupa, ecnu 3a 10
C OH IIPOXOJUT 25 M.

5. Haiitu maccy rpy3a, KOTOpbIN Ha IpyxuHe skecTkocThio 250 H/M konebnercs
¢ gactoroi 2 I'm.

Bapmuanr 2.

1. MOTOUMKINCT, JABUTasChb CO CKOPOCTbIO 54 KM/4 Hayajg pasroHATHCS C
yckopenueM 2 m/c2. Haiitu ero ckopocts uepes 30 c.

2. C xakuM ycKopeHueMm OyIeT ABUTaThCs Teno Maccoil 10 kr moxa nelicTBreM
cuiel 300 H, ecu koapdunment tperus 0,02.

3. Tenexka maccoi 2 Kr, ABMXKYIIascid CO CKOPOCTbIO 6 M/C, CTAJIKMBAeTCs C
HENOJIBUYKHOU TeNeXKOoM, Maccoil 6 Kr. [Tociie cTONKHOBEHUS TENEKKH JBUKYTCS
B pasHble CTOpoHBbl. HaliTu CKOpOCTh NEpBON TENEKKH, €ClIu BTOpas cTaia
JIBUTATBCS CO CKOPOCTHIO 2,5 M/C.

4. Teno maccoit 20 xr cBOOOJHO MajaeT ¢ BbICOTHI 6 M. HaiiTu paboTy cuiibl
TSKECTH.

5. Haiitn nnmuHy MaTeMaTH4eCKOro MasiTHUKA, 4YacToTa kojnebanuit koroporo 0.5

I'o.
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3.3 OneHOYHBbIE CpeICcTBA MPOMEKYTOUHOMH ATTeCTAMU 00Yy4AI0IIUXCS
[lepeuensb BOMPOCOB Il yCTHOTO OINPOCa:

Paznen 1. Pusnka 1 MeToALI HAYYHOI'0 NO3HAHUSA

1. TIlpuBeaure mnpumep (U3HYECKOTO 3aKOHAa C YETKO OYEPUYCHHBIMH TpaHUIIAMU
IPUMEHUMOCTH U [IPOAHANIU3UPYITE, KAKUE SIBICHUS BBIXOAST 3a 3TU T'PaHUILIBL.

2. Kax mpHvHIUIT COOTBETCTBUSA MPOSIBIAETCS MPH MEPEX0je OT KIACCHUECKOH MEXaHHUKH K
PESITUBUCTCKON U KBaHTOBOM usuke? [IpuBeauTe KOHKPETHBIC PUMEPHI.

3. B uém 3akioyaroTcs MNPUHLMIHUAIBHBIC Pa3IUuds MEXIY JACTEPMUHUCTCKHM U
BEPOATHOCTHBIM OIHMCAHUEM MPUPOIHBIX SIBJICHUN?

4. Ilpoananu3upyiite, Kak pa3BUTHE SKCIIEPUMEHTAILHBIX METO/I0B (HAaIIpUMEp, YCKOpUTENIen
YacTHIl) MOBIUSIIO HA pa3BUTHE (pusnmueckux Teopuii B XX Beke.

5. Tlouemy MoaenupoBaHHE SBISETCS HEOOXOIMMBIM HHCTPYMEHTOM B COBPEMEHHOM
¢uzuke? IlpuBenure npuMmepbl YCHEIIHOTO NPUMEHEHHS KOMIIBIOTEPHOTO MOJAEIUPOBAaHUS B
buzuke.

6. Kak omiinuuTh Hay4HyI0 rUnoTe3y oT HeHaydHoi? Chopmynupyiite KpuTepuu HAyYHOCTH
TUIIOTE3bI.

7. IlpuBenuTe nCTOPpUYECKUI IPUMED, KOTAa HIKCIIEPUMEHT OIPOBEPT YCTOSBILIYIOCS TEOPUIO,
Y OMUIINTE MOCIEACTBUS ITOTO JJIsl HAYKHU.

8. B uém cocrout posb MBICIEHHOro 3KcrepuMeHTa B ¢uzuke? [Ipusenute 2—-3 npumepa
M3BECTHBIX MBICJIEHHBIX 3KCIIEPUMEHTOB.

9. Kak pa3Butue GU3MKM NOBIHUSIIO HA POPMHUPOBAHUE COBPEMEHHON HAYYHON KapTUHBI MUPA
B XX—XXI Bekax?

10. IIpoananu3upyiite B3aUMOCBA3b MEX/Y Pa3BUTHEM TEXHOJIOTUI U IPOrpeccoM B husuke
Ha KOHKPETHBIX IPUMEpax.

Pa3zgea 2. MexaHuka

Tema 2.1. Knunemaruka

11. BeBenute ¢(opMyny A LEHTPOCTPEMUTENBHOTO YCKOPEHUs TpH JBMXKEHUHM 10
OKPY>KHOCTH, UCIIOJIb3Ysl BEKTOPHOE HUCUYUCIICHUE.

12. Kak m3menurcsa Buj rpapukoB x(t), v(t) u a(t) mis tena, OpOLUIEHHOrO MOJ YIIoOM K
TOPU30HTY, €CIIH YYUTHIBATH CONTPOTUBJIEHUE BO3yXa?

13. Pemmmre 3agauy: Tesno OporieHo ¢ BbicoThl H ropuzonTtansHo co ckopoctbio v0. Haiinute
paznyc KpUBU3HBI TPAEKTOPUU B TOUKE MaCHUS.

14. Kak cBs3aHBbI yIJIOBasl U JUHEHHAss CKOPOCTH JUJISl TOYKH, ABMKYLIEHCS 110 IPOU3BOJIBHON

TpaekTopuu? BeiBeauTe o0yt hopmymy.
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15. [Ipoananu3upyiiTe NBHKEHUE TOUYKH HAa 000/I€ KaTAIIErocs 03 MPOCKaIb3bIBaHUS KOJIeca.
[Toctpoiite TpaeKTOpHIO (LIUKJIONAY) U HAUAUTE CKOPOCTh B Pa3HbIX TOUKAX.

Tema 2.2. /Iunamuka

16. Jlokaxute, 4TO 3aKOH COXPAHEHUS UMITyJIbCa SBISIETCA CIEACTBAEM 3aKOHOB HploTOHA.

17. Pemute 3a1a4y: OpyCcOK Maccoil m HaXOJUTCs HAa HAKIIOHHOH TNIOCKOCTH C YTJIOM HaKJIOHA
o 1 kodpdunmenTom Tperus . Haiinure yckopeHue Opycka U yCIOBHE €r0 CKOJIbKEHUS.

18. Kak u3MeHuTCs nepBasi KOCMUUYECKass CKOPOCTh, €CIIM 3aIlyCKaTh CIIyTHUK C 9KBATOpa B
HarnpapjieHUHU BpaiieHus: 3emiau? PaccunTaiiTe BBIMTPHIIT B SHEPTUH.

19. BeiBenute GopMyity Ui MOMEHTA HHEPLUU OJHOPOIHOTO CTEP>KHS OTHOCHUTENIBHO OCH,
IIPOXOJSIIEH Yepes3 ero KOHEIl.

20. IIpoaHanu3upyiTe YCIOBHS PABHOBECUS Tejla HA HAKIOHHOM IUIOCKOCTH C Y4YETOM
tpenus. [ToctpoiiTe rpaduk 3aBUCUMOCTH CUJIBI TPEHHUS OT YIJla HAKJIOHA.

Tema 2.3. 3axoHbI COXpaHEHHS B MeXaHHKe

21. Jlokaxxute 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUH AJI1 CHCTEMBI C KOHCEPBAaTUBHBIMU
CHJIaMH, UCTIOJIb3Ysl TEOPEMY 00 M3MEHEHUH KMHETHYECKOW SHEPTUU.

22. Pemmte 3agady: aBa Tena mMaccaMM ml M m2 ABMXKYTCS HaBCTpedy ApPYr IpYry co
ckopoctsimu v1 u v2. Haliute ckopocTu 1mocie abCoII0THO YIPYroro yaapa.

23. Kax paccuutats KIIJ[ peakTuBHOro aBUTrarens, HCHOJIb3Ys 3aKOHbI COXpaHEHUS?
Beiseniute hopmyiy.

24. Ilpoananu3upyiTe NEPEXo]l SHEPTUM IIPU HEYNPYIrOM CTOJIKHOBEHMH ABYX Tel. Kyna
«HCYe3aeT» YaCTh MEXaHUYECKOW SHEPTrUuu?

25. BoiBenute popmyiny L{nonKOBCKOIO 17151 CKOPOCTH PAKETHI, UCIOJIB3YS 3aKOH COXPAHEHUs
UMITyJIbCA.

Pa3nes 3. MosekyaspHas Gu3NKa ¥ TEPMOANHAMHUKA

Tema 3.1. OcuoBsl MKT

26. BeBeautre ocHoBHOe ypaBHeHMe MKT wuneanbHOro rasza, HCHONb3ys MOJEIb
Xa0TUYECKOTO JIBUKEHHS MOJIEKYJI.

27. Kak pacrnipenenenue MakcBesia o CKopocTsiM 00bSICHSET SIBJICHUE CTIApEHUS )KUIKOCTH
IIPY TEMIIEPATYPAX HUKE TOYKU KUIIEHUS?

28. [Ipoananu3upyiTe OTKIOHEHUS peaIbHBIX Ta30B OT MOJIENIN UIealbHOro ra3a. [Ipu kakux
YCIIOBUSX 3TU OTKJIOHEHHSI MAKCUMAaJIbHBI?

29. Pemure 3a1a4y: HauTe CPEIHION JUIMHY CBOOOAHOTO Mpobera MoJeKysl BO3ayXa Mpu
HOPMaJIbHBIX YCIIOBUSAX, €CJIU dPPEeKTUBHBIN TuameTp MoieKyabl d=3x10—10 m.

30. Kak o0bsicauTh ¢ Touku 3peHuss MKT 3aBHCHMOCTb AaBlIeHUSI HACBHIIIEHHOTO Mapa OT

TeMIepaTypbl?
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Tewma 3.2. OCHOBBI TEpPMOAMHAMUKH

31. JlokaxxuTe SKBUBAJICHTHOCTH (OPMYIUPOBOK BTOPOrO Hayala TEPMOJMHAMUKH TIO
KensBuny u Knaysuycy.

32. Beieenute KII/ nukina KapHo nisa uaeanbHOro ra3a u MoKaxuTe, 4YTO OH HE 3aBUCUT OT
pabouero Tena.

33. Ilpoananusupyiite paboty TerioBoro Hacoca. [logemy ero KIIJ[ moxer ObITh O0bIIe
100 %?

34. Pemnre 3aia4y: ra3 pacmmupsiercs ot o0béma V1 10 V2 cHauanga u30TepMUYECKH, 3aTEM
aguabatHo. CpaBHUTE pabOTy B 000UX MpoIieccax.

35. Kak 00bICHUTh HEOOPATUMOCTD TEIIJIOBBIX MPOIECCOB C TOUKU 3PEHUSI CTATUCTHYECKOM
buzuku?

Tema 3.3. Arperatubie cOCTOSIHMSI BellleCTBA

36. O0psacHuTe ¢ Touku 3peHuss MKT siBneHue nepeoxiiaxaéHHON )KUIKOCTH.

37. Ilpoananm3upyiite $hazoByro quarpammy Boabl. [lodemy n€n miIaBUTCs MpU MOHMKSHUN
NaBJICHUS?

38. Pemure 3aqa4y: CKOJIBKO SHEPTUH MOTpedyeTcs i npespaiieHus 1 kr apaa npu —100C
B nap nipu 100C?

39. Kak 0OBSICHUTD CYIIECTBOBAHUE KUIKUX KpUCTAIOB? B 4éM ux oTnuyme oT OOBIYHBIX
KUAKOCTEH U KPUCTAIIIOB?

40. IIpoananu3upyiTe mporecc KOHICHCAIMH Iapa B MPHCYTCTBHH sACp KOHIACHCAIIUU
(MBUIMHOK).

Pa3nen 4. DJeKTPOAHHAMHKA

Tema 4.1. duexkTpocraTnka

41. BeiBenute Teopemy ["aycca ist 37I€KTPOCTATUIECKOTO TIOJISI U MIOKAKUTE €€ TPUMEHEHNE
JUIsl pacuéra MoJjsi paBHOMEPHO 3apsKEHHOM cgepbl.

42. Pemre 3aa4dy: TOYECUHBIN 3apsi]]  HAXOJUTCS HA PACCTOSHUU T OT LEHTPA IPOBOASILEN
3a3eMIEHHON cepsl paauyca R. Haiinute cuny B3aumozeicTBus.

43. Tlpoananu3upyiTe pacrpeiesieHre 3apsjoB Ha IMOBEPXHOCTU TMPOBOJHHMKA CIIOKHOU
dbopmpbl. ['1e II0THOCTH 3apsiia MaKCUMaTbHA?

44. Kak OOBSICHUTH SBJICHHE AJIEKTPOCTATUYECKONW MHIYKIIMU C TOYKH 3PEHHS TBMOKEHUS
CBOOOHBIX 3aps0B B MPOBOAHUKE?

45. BeiBenure Gpopmyiry EMKOCTH TIJIOCKOTO KOHACHCATOPA C TUAJIEKTPUKOM.

Tema 4.2. IlocTossHHBII TOK

46. BeiBenute 3akoH OMa B auddepeHunanbHoi popme, UCHONB3Ys MOHATHE IIOTHOCTH

TOKa.
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47. PemnTte 3amaudy: LENb COCTOMT W3 N NApaUIEIbHO COECIUHEHHBIX PE3UCTOPOB C
conporusiieHusmMu R1, R2, ..., Rn. HaiinquTe ob1miee conpoTuBieHue.

48. IlpoaHanu3upyWTe TEMIEPATYPHYK 3aBUCUMOCTb COINPOTUBIECHUS METAUIOB U
MOJIYNPOBOJHUKOB. B 4éM nmpuuunHa paznuamii?

49. Kak 00BbACHUTDH SABJICHHE CBEPXIPOBOJMMOCTH C TOUKH 3PEHHUS KBAHTOBON (U3UKHU?

50. BriBegure hopmyny st 9C MHAYKINUK B IBUKYIIEMCS IPOBOTHUKE, UCIIONB3YSI CHITY
Jlopenua.

Tema 4.3. MarauTHoe 1noJie v 3JIeKTPOMATHUTHASI HHIYKIUS

51. BeiBenute BbIpakeHue Uid CUiibl AMmIiepa, JEHCTBYIOIIEH Ha NPOBOJHUK C TOKOM B
MarHuTHOM IOJI€.

52. Pemnre 3agady: 3JIEKTPOH BJIETAET B OHOPOAHOE MAarHUTHOE I10JI€ CO CKOPOCTBIO V IOJ
YIJIOM O K JIMHMSM HHAYKUUKU. Haliqure mar BUHTOBOW TPAEKTOPHH.

53. Ilpoananu3upyiiTe SBJIEHHE CaMOMHAYKLUUU IPU Pa3MbIKAHUM LENU C OOJbLION
MHAYKTUBHOCTHIO. [louemy Bo3HUKaeT nckpa?

54. Kak 00bsicHUTB paboTy TpaHCpopMaTopa ¢ TOUKHU 3peHus 3akoHa Dapanes?

55. BeiBenute popMyiry SHEpruM MarHUTHOT'O 110JIsL COJICHOM 1A,

Paznea 5. KoJjie0anus 1 BOJTHBI

Tema 5.1. Mexannueckue M 3J1eKTPOMAarHUTHbIE K0JIe0aHUSA

56. BeiBenute auddepeHunanbHoe ypaBHEHHE 3aTyXaroUIMX KojeOaHUM M Haiaure ero
pelleHueE.

57. Pemmte 3amauy: koyieOaTeIbHBIM KOHTYP COCTOMT W3 KOHJEHcaTtopa €MKocThio C u
KaTyIIKU UHAYKTUBHOCTBIO L. HalimuTte yactory KosnebaHuii.

58. Ilpoananu3upyiiTe siBI€HHE pe30HaHCa B KojebOaTenbHOM KOHType. Kak 3aBucut
aMIUTUTY/A OT JOOPOTHOCTHU?

59. Kak O0OBSCHUTH QHAJIOTHUS MEXAY MEXaHWYECKHUMHU U 3JIEKTPOMAarHUTHBIMU
konebanusmu? IlpuBenure Tabnuily COOTBETCTBUMA.

60. BeBenute Gpopmyny Tomcona st nepuoaa konedanuit B LC koHType.

Tema 5.2. Mexann4eckue v 3JIeKTPOMATHUTHbIC BOJTHBI

61. BeiBegure ypaBHEHHE CTOSIYEH BOJHBI M NPOAHAIU3UPYWTE pacHpElEeHHE Y3JI0B U
IIY4YHOCTEN.

62. Pemmre 3amady: 3BykoBas BoiHa yactorod | kI pacmpoctpaHsieTcss B BO3IyX€ CO
ckopocthio 340 M/c. Haliaure 1IMHY BOJHBI.

63. IlpoananusupyiiTe sBieHHE IUQPpPaKUMU cBeTa Ha menu. Kak 3aBUCHT KapTHHA OT

LIMPHUHBI TIeTHA?



35

64. Kak 00bscHUTH IPUHLIKIT pabOThI pagapa ¢ TOYKU 3pEHUS OTPAKEHHUS FITEKTPOMATrHUTHBIX
BOJIH?

65. BeiBenute hopmyny Jlomepa 11 3JIeKTpOMarHUTHBIX BOJIH.

Tema 5.3. OnrTuka

66. BeiBeiute (opMyIly TOHKOU JIMH3BI, UCTIOIB3YS 3aKOHBI IPEIIOMIICHHSI CBETA.

67. Pemmre 3amauy: coOuparomias nuH3a ¢ (OKYCHBIM paccrossaueM F=10 cm cosmaér
n3zo0paxenue npeamera Ha pacctossnuu 30 cm. HaliquTe pacctosiHue 10 npeamera.

68. Ilpoananu3upyiite siBJIeHUE aucrepcur cBeta B npusme. [louemy pasHble 1BeTa
OTKJIOHSIFOTCS [TO-pa3HOMY?

69. Kak 00bSICHUTh UHTEPPEPEHIINIO CBETA C TOUYKH 3pEHHs BOJIHOBOM Teopun? [Ipusenute
yCIIOBUE MAKCUMYMOB U MUHUMYMOB.

70. BeiBeiuTe yCiIOBHE INIABHBIX MAKCUMYMOB JIJIs1 AU(PPAKIIMOHHON PEIIETKH.

Pa3nen 6. CnenunanibHas TEOpUsi OTHOCUTEIBLHOCTU

71. BriBenute npeodpazoBanus Jlopenua uz nocrynaros CTO.

72. Pemute 3aa4y: KOCMHUYECKH KOpalib OBUKETCS co ckopocThio 0,8c. Bo ckombko pa3
COKPATUTCS €ro AJUHA JIJIs HETOABUKHOTO HabmoqaTens?

73. [Ilpoanamm3upyiite mnapagokc Oimm3HenoB ¢ Touku 3peHus CTO. Ilouemy
MyTEUIECTBYIOIMI OJIM3HELl OKA3bIBAETCSI MOJIOXKE?

74. Pemte 3aa4y: KOCMUYECKUN KOPaOIb IBUKETCS CO CKOPOCThIO v=0,9¢c OTHOCHUTEIBHO
3emiu. B cucreme orcuéra kopabns npoxoaut 1 roa. Ckosbko BpeMeHH MpoiaéT Ha 3emie?

75. Kak pensiTUBUCTCKOE CIIOKEHUE CKOPOCTEH OTiIMYaeTcsi OT Kiaccuyeckoro? BeiBeaute
dbopMyTy U IpOAHATU3UPYUTE TIPEACIIbHBIC CITyYaHu.

76. BoiBeiuTe BhIpaskeHHE Ul PEIATUBUCTCKOTO UMITYJIbca YacTUIbl. Kak OHO mepexouT B
KJIACCUYECKOE MPH MaJIbIX CKOPOCTAX?

77. JlokaxxuTe, 9TO SHEprust mokos Eo=mC? sBiisieTcs ciieicTBEEM TIpeodpa3oBanmii JlopeHna.

Paznea 7. KpanroBas duszuka

Tema 7.1. DiieMeHTBI KBAHTOBOM ONTHKH

78. BeiBemute ypaBHeHue OiHmTeNHHa 18 (QoTorddexTta U MpoaHATU3UPYHTE €ero
cieactBus. [loueMy kiaccudeckas BOJIHOBas TEOPHs HE MOXKET OOBSCHUTH «KPACHYIO TPAHHUILY»
dboTtordpdekra?

79. PemuTe 3amavy: Ha MOBEPXHOCTh METAJlJIa MAaJaeT CBET C IIUHON BOMHBI A=400 HM.
Pabora Beixona A=2 »5B. Haligure MakcUMaabHYI0 KHHETUYECKYIO SHEPTUIO (POTODIIEKTPOHOB.

80. Ilpoananusupyiite onbeiT Kommnrona. Ilouemy paccesHue ()OTOHOB Ha 3JIEKTPOHAX

MTOATBEPKIAET KOPIYCKYJIIPHbIE CBOMCTBA cBETa?
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81. Kak 00BsICHUTD 1aBJICHUE CBETA C TOYKHU 3pEHHsI KBaHTOBOM Teopun? BeiBenute popmyry
JUIsl JaBJIEHMSI CBETA HA UJI€aIbHO OTPAXKAIOIILYIO IOBEPXHOCTb.

82. Pemmte 3agauy: J1a3epHbId Jyd MOIIHOCTHI0O P=1 BT magaeT HOpMaJIbHO Ha 3€pKaJbHYIO
noBepxHocTh. Haiinure cuity naBieHus cBera.

Tema 7.2. CTpoeHue aTtoma

83. BriBeaure hopmyny bopa mi1st ypoBHE# sHEprun aToMa BOJIOPOJIa U MOKAKUTE, KaK OHA
OOBSCHSIET CIIEKTpaIbHbIC JINHUU.

84. Ilpoananusupyiite Mozenas atoma ToMcoHa U €€ mpoTUBOpeYHs C onbiTaMu Pesepdopa.
[Touemy naneTapHas MOJIE€Nb OKa3aiach 0oJiee YCIEUTHOM?

85. Pemnte 3a7a4y: 3J€KTPOH NEPEXOANUT C TPETHErO YPOBHS Ha IEPBbIM B aTOME BOAOPOJIA.
Haiiaure muivHy BOJIHBI HCIYHIEHHOTO (DOTOHA.

86. O0BsICHUTE SBIIEHUE BBIHYKJIEHHOTO H3iydeHus. Kak oHO Hucnonb3yercs B j1azepax?

87. BeiBenute dopmyiy ne bpoiins u npoananmsupyiite e€ ¢pusndeckuii cmbich. [IpuBenure
IIPUMEPBI SIKCIIEPUMEHTAIILHOTO ITOATBEPKIECHNS BOJIHOBBIX CBOMCTB YacTHII.

Tema 7.3. AToMHOE S1APO

88. BriBenuTe 3aKOH paAMOAKTUBHOIO pacmajia W MpOoaHaTH3UPYyHTe (U3HUECKUN CMBICI
nepuoja rnoyypacrnaja.

89. Pemnre 3aa4y: HayasbHas aKTUBHOCTb pajroakTuBHOro odpasua Ae=1000 bk, nepuon
nonypacnazna T=5 ner. Haiinure akTuBHOCTB uepe3 15 ner.

90. Ilpoananusupyiite nedexkt maccel siapa. Ilouemy Mmacca siipa MeHbIIE CyMMBI Macc
OTJIENbHBIX HYKJIOHOB?

91. BeiBeuTe (hopMyIly SHEPIUH CBA3H Spa M paccuuTaiite eé ans sapa renus (3He).

92. CpaBHHTE MpOLECCHl JEJIEHUS U CHUHTE3a siIep C TOYKHM 3PEHHUs BbIIEICHUS SHEPTUU.
[Touemy TepMoOsIEpHBIN CUHTE3 MIEPCIEKTUBEH JJISl SHEPT€TUKH?

93. Pemnte 3amady: B peakuun AeleHus sapa ypaHa-235 Beinensiercs sHeprus <200 M»aB.
CKOJIBKO 3HEPI'UH BBLACIUTCS MU AejeHuu 1 r ypana?

94. Ilpoananu3upyiiTe SKOJIOTMUYECKUE ACIEKTHI s/iepHON sHepreTuku. Kakue npoOiembl
CBSI3aHbI C PaJAOAKTUBHBIMU OTXOJIaMHU.

Pa3nes 8. DjeMeHTBI ACTPOHOMMH U ACTPODHU3NKH

95. BeiBenute (opMyiTy s MEPBOM KOCMHUYECKOW CKOPOCTH U MPOAHAIU3UPYITE, KaKk OHa
3aBUCUT OT BBICOTHI HAJl TOBEPXHOCTHIO IJIAHETHI.

96. Pemmte 3amady: HaiiuTe MEPBYI0 KOCMHUYECKYIO CKOPOCTh A1 Mapca (M=6,4x10%kr,
R=3400 k™).

97. Ilpoananusupyiite nuarpammy ['eprmmnpynra-Paccena. Kak nosnosxeHue 3Be3/ibl Ha Heil

CBSI3aHO C €€ IBOJIIOIMEN?
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98. O6bsicHuTe McTOUHUK YHeprun ColiHIa 1 3BE3] II1aBHO mociiegoBaTenbHoCTH. [louemy
BOJIOPOJIHBIN ITHKJI SIBJSIETCSI OCHOBHBIM?

99. Pemmre 3amady: cBetuMocTh 3Be3qbl B 100 pa3 Oosbllie COJHEYHOW, TeMmIeparypa
nosepxHoctu T=10000 K. Haitaure paauyc 3Be31b1 B paguycax CoiHua.

100. IIpoananusupyiite 3aKkoH Xa0O06sa. Kak oH moATBep)kKIaeT MOJENb PacUIMPSIOLICHCs
Bcenennoii?

101. OOBsicHUTE TPUPOLY PETUKTOBOTO U3MydeHHs. [loueMy ero OTKpbITHE CTANIO KIIFOUEBBIM
noATBepkieHueM Teopun bonbiioro B3peiBa?

102. Pemmre 3amauy: rajakThka ypamasercs co ckopocteio v=20000 wm/c. Haiimute
paccrositaue 10 He€ 1o 3akoHy Xao6ma (Ho=70 km/(c-Muk)).

103. IIpoananm3upyiite mpobnemy TEMHONW wMarepu U TEMHOM sHepruu. Kaxue
ACTPOHOMUYECKHE HAOIIOICHHS YKa3bIBAIOT HA UX CYILIECTBOBAHUE?

104. O6bsicHuTE, TOYEMY YEPHBIE JBIPHI HE U3TYYalOT CBET, HO MOTYT ObITh OOHAPYKEHBI IO

nux BSaHMOHCﬁCTBHIO C OKpYXXarouum BECIICCTBOM.

4 Metoanueckue yKa3zaHus JAJisi 00y4ar0MXCcsl M0 OCBOCHUIO M CUMILIMHBI

[Ipucrynas K U3y4eHHUIO AUCLMILIMHBI, 00y4aroIIUMCs 11€JIeCO00pa3HO O3HAKOMUTHCS C €€
paboueli mporpaMMoM, ydeOHOHM, HAy4yHONM W METOAMYECKOM JIMTepaTypoil, HMEIolmencs B
OuOIMOTEKEe YHUBEPCUTETA, a TAKXKE C MpejaraéMbIM IepeuHeM 3aJaHuil.

Jlexyuonnvle sanamusi:

YMeHue cocpeioTOUEeHHO CIIyIIaTh JEKIUH, aKTUBHO BOCIIPUHUMATh U3JIaraéMble CBEICHUS
— 3TO BaKHEMIIEEe YCIOBUE OCBOCHHS TAHHOW JUCHMUIUIMHBL. Kaxaas u3 JeKiuuil ConpoBOKIaeTCs
KOMIIBIOTEPHOH INpe3eHTanueil. Kpome Toro, B KOHIE KaKJI0M JIEKIUH C LEIbI0 CO3/IaHUS YCIIOBUI
JUISL OCMBICIIEHUSI COZIEp KaHus JIEKIIMOHHOIO MaTepHaja 00yJaromuMcs peiaraeTcsi OTBETUTh Ha
BOIPOC JIJIS1 pa3MbIIUIEHUS.

Kparkue 3anucu nekumii, X KOHCIEKTHPOBAHUE ITIOMOTaeT yCBOUTh MaTepuall. Iloatomy B
X0/JIe IEKIIMOHHBIX 3aHATUH HEOOXOIUMO BECTH KOHCIIEKTUPOBAaHUE YUeOHOro MaTepHaia, ooparas
BHUMaHME Ha CaMO€ BaKHOE U CYIIIECTBEHHOE B HEM. MIMeeT CMBICI OCTaBUTh B pabOYMX KOHCIIEKTaxX
HOoJIsl, Ha KOTOPBIX JenaTh IMOMETKH, 3aMedaHus, JomnojHeHus. llemecooOpasHo pa3paboraTh
CcOOCTBEHHYIO «MapKorpadro» (3HaYKH, CHMBOJIBI), COKPAIICHUS CJIOB.

Ilpakmuueckue 3anamusi:

B xone moOAroTOBKM K MPAKTUYECKHM 3aHATUSM HEOOXOJUMO U3YyYUTh OCHOBHYIO
JAUTEpaTypy, O3HAKOMUTHCS C JIOTIOJHUTENBHOW JHUTEpaTypol, HOBBIMHU MNyOIHKAIUSIMU B

NEPUOANYCCKUX U3JaHUAX: XKYpHaIax, ra3€tax u T. A. HpI/I 9TOM Ba’XXHO YYHUTBIBATb PEKOMCHIAIINN
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npernojaBaTens U TpeOoBaHUs y4deOHOW mporpammbl. BakHO Takke OMHMpaTbcs HAa KOHCIEKTHI
JICKIIUM.

B xonze 3aHATHA Ba)XKHO BHMMATEJIBHO CIYLIATh BBICTYIIJICHUS CBOMX OJHOKYPCHHUKOB. lIpn
HEOOXOJMMOCTH 3aJjaBaTb MM YTOYHSIOLIME BOINPOCHI, AKTUBHO YYacTBOBaTb B OOCYXIEHUHU
M3Yy4aeMbIX BOIIPOCOB. B X071€ CBOEro BRICTYILIEHUS LieJ1ec000pa3HO UCII0Ib30BaTh KaK TEXHUUECKHE
cpeAcTBa O0yUYeHHsI, TaK M TPATUIMOHHBIE, TO €CTh JOCKY U Mell (IIPH HEOOXOJUMOCTH).

Opeanuszayus 61eayOumopHou 0esimenrbHOCmu 00yYauuUxcs:

BHeaynuropHas JesTeIbHOCTh OOYYarOLIErocss MO JaHHOM AMCHUIUIMHE MpearnoJaraet
CaMOCTOSITENIbHBIA MOUCK HMH(OpMaIy, HE0OXOAWMOM, BO-TIEPBBIX, Ui BBIMOJHEHUS 3aTaHUN
CaMOCTOSITENIbHOW paboThl (MHBAapMAHTHON M BapHATUBHOW 4YacTel) M, BO-BTOPBIX, MOJITOTOBKY K
TEKYIIEH U IPOMEKYTOUHOU aTTECTALIUH.

VYcnemHas oprauu3anys BpEMEHU 110 YCBOSHUIO JAHHOM JUCUUIUIMHBI BO MHOIOM 3aBHCHUT
OT HaJu4uus y 00ydYaroIlerocss yMEHHUs caMOOpraHu30BaTh ce0s U CBOE BpeMs AJis BBIIOJHEHUS
IIPEIOKEHHBIX JOMAIIHUX 33JaHUN.

Iloocomoska k 3auémy ¢ OYeHKou.

B nporecce moaroToBky K 3a4éTy 00ydaroleMycsi peKOMEH1yeTCsl TaKk OpraHU30BaTh CBOIO
yu€Oy, 4ToOBI Bce BHABI padOT M 3aJaHMii, MPeIyCMOTPEHHBIE paboueil mporpamMmol, ObuIH
BBIIIOJIHEHBI B CPOK.

OcHOBHOE B MOATOTOBKE K 3a4é€Ty — 3TO IIOBTOPEHHE BCEro Marepuana ydeOHOI
JUCHMIUIMHBL. B JIHM MOArOTOBKM K 3a4éTy HE0O0XO0AMMO H30eratb 4pe3MepHOW Meperpys3ku
YMCTBEHHOU paboTOH, uepeays Tpyl U OT/AbIX.

[Tpu moaroroBke K caayde 3auéra cTapaTech BECh 00BEM pabOThI pacpeieisiTh paBHOMEPHO
[0 AHSAM, OTBEACHHBIM I MOATOTOBKM K 3a4€Ty, KOHTPOJIUPOBATH KAXKIBIM IE€Hb BBINOJIHEHUS
paboTsl. Jlydiie, eciiu MOXKHO MEPEBBINOIHUTD TUIaH — TOTJa Beeria OyieT pe3epB BpEMEHH.

[Ipn moarotoBke K 3aué€Ty 1eIecO00pPa3HO MOBTOPSATH MPOMJIEHHBIH MaTepuanl B CTPOrOM
COOTBETCTBUU C Y4eOHOH MHporpaMMoil, IpUMEpPHBIM IEpPEYHEM Y4YEOHBIX BOMNPOCOB, 3aJaHUH,

KOTOPBIC BBIHOCATCA HA 3a4€T U COACPIKATCA B JTaHHOM nporpamme.

S Y4eOnas sureparypa m pecypcbl HHPOPMALMOHHO-TEJICKOMMYHHKAIIMOHHOM CeTH
«HHTepHET»

1. [TypeimeBa H.C. ®usuka. O6meobpazoBarensubiii uki ais CI1O. DnexTpoHHas
dopma yuebHnuka / [Typeimmea H.C., Baxeesckas H.E., Mcaes JI.A., - 2-e uzn. - M.:Ilpocsenienue,
2025. - 512 c. - ISBN 978-5-09-115771-0.

2. ITypeimeBa H.C. ®wusuka. ba3oBelii ypoBeHb. IIpakTukym Mo pelIeHHro 3a1ad.

OnektponHas gopma yaeOHoro mocoous mist CIIO : yue6HOe mocooue / H. C. IlypsrmeBa, H. E.
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Baxeesckas, JI. A. Ucaes, B. M. Hapyrusn. - 2-e u3a. - Mocksa : [Ipocsemenue, 2025. - 223 c. -
ISBN 978-5-09-122752-9.
HNHTepHET-pecypehbl:

1. http://www.9151394.ru/projects/arhimed/arhimi/cituo/lab_raboty f.htm - wudposas

nabopatopus «Apxumeny. Jlabopatopusie paboThI 1o pusmke.
2. http://somit.ru/index demo.htm — BupTyasnbHbie naboparopuu (MHTEPAKTUBHBIC MOJICITH
Pa3JIMYHBIX MPOIIECCOB).
4. http://www.school.edu.ru — odunuanbHbII cepBep POCCUHUCKOTO IITKOJIHHOTO 00pa30BaHUsI.
5. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe GriibMbI 110 GUKKE 110 pa3IeiaM.

16. https://simplescience.ru/collection/video — pusnueckue onbITH B OBITY.

6 MarepuajibHO-TeXHMYecKass 0a3a, MH(OPMAIMOHHBbIE TEXHOJIOTHH, MPOrpPaMMHOe
o0ecneyeHue U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Oo6opynoBanue y4eOHOro KabuHeTa:

- [I0CAJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUaIOIUXCS;

- pabouee MecTO IpernoaBaTes;

- KOMIUIEKT y4eOHO-HArJISTHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHMsl JUI IPOBEPOUHBIX paboT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHbIE 3a/1aHUS;

- MaTepHuallbl FIK3aMeHa.

TexHuveckue cpeacTBa 00y4eHus:

- IEPCOHATILHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM NIPOrPaMMHBIM 00€CIIeYeHUEM;
- IPOEKTOP C IKPAHOM.

- 3agbl  (OmOnmoTeKa, YWTAJIBHBII 3al €  BBIXOAOM B  HH(OPMAIMOHHO-

TEJIEeKOMMYHUKALMOHHYIO ceTh IHTepHeT)
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