MHUHUCTEPCTBO HA:}'KI/I N BBICLIEI'O OBPA30OBAHUS
POCCHUMCKOM ®EJIEPALTAU

®ezepainbHOe rocyaapeTeHHoe GromKkeTHOe obpasoBatensHoe
yuapexenue peiciiero obpasopanns «CaparoBekuii rocy1apCTBEeHHBIH
TEXHHYECKHi yHUBepeHTeT HMeHH [arapuna 10.A.»

[Tpodeccronansro-nenarornyeckuii komnemi

umenu [Narapuna FO.A.
{ S M. Ky3unenosa
5T.

PABOYASI IPOT'PAMMA YYEBHOM JUCLUILINHBI
O/1.06 PU3UKA (YIJIYBJIEHHBIH YPOBEHb)
CIICLIHaNIBHOCTh
23.02.01 OPTAHM3AILIMSI IEPEBO30K M YIIPABJIEHUE HA
TPAHCIIOPTE (ITO BHJIAM)

Paboyas nporpamma pacemorpena
HA 3ace/laHu UMKJIOBOH METOAHYEeCKON KOMUCCHH
DHepProTeXHHYEeCKHX CrieluanbHOCTe
npotokon Ne  J OT«JI» _, 03 2025 r.
Ipencenarens LIMK 4?/3'/ " 0.A. 3aBagpko

|

Caparos 2025



PabGouass mporpamma yueOHoi auctumiauabl OJ[.06 ®dusuka (yriyOJeHHBI YpPOBEHD)
pa3paboTaHa B COOTBETCTBUU C DeaepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIM
cragaaproM (manee — DPI'OC) mo cneuuanTbHOCTH CpeAHero MnpohecCuOHAIBHOIO
oOpazoBanus (manee - CIIO) 23.02.01 Opranuszanus NepeBO30OK MU YIpaBiCHHE Ha
TpaHcnopre (110 BUAaM), YTBEPKIAEHHOTO MpUuKka3oM Munuctepcrsa npocsemeHus PO Ne
176 ot 20.03.2024, ®I'OC cpeanero obmiero obpazoBanus (nprukaz Munobpuayku PO
ot 17.05.2012 Ne 413) u mpumepHoil paboueit mporpamMmoii oOiieo0pa3oBaTeIbHON
auctuiuabl  «Dusukay A npoecCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3aIHil,
YTBEPKICHHON Ha 3acenannu CoBeTa MO OLEHKE COACPKAHUSA M KauecTBa MPUMEPHBIX
pabouux mporpamMm oO0Ie00pa30BaTEILHOTO W COIMAIBHO - TYMAHHUTApHOTO ITUKIIOB
cpennero nmpodeccuoHanbHoro oopazoanus [Iporokon Ne 14 ot «30» Hosi06pst 2022.

PazpaboTunk: Xmeneckuii H.B. - npenonasatens [IIIK CI'TY umenu "arapuna 10.A.



COJIEPKAHME

1. IACHOPT PABOYEM NPOT'PAMMBI YYEBHOM JUCIHUILJIAHBI
2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUATLTAHBI
3. YCJIOBUSA PEAJIU3ALIAU TIPOTPAMMBI YUEBHOI

TV CHMUILIAHBI
4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOM

TV CHUILIAHBI

16

19



1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0.06 PU3UKA (YI'JTYBJEHHbBIU YPOBEHD)

1.1. O6sa1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH crieluaanucToB cpennero 3BeHa (naiaee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO mno cnemuansHOocTH 23.02.01 Oprasuzanus N0EpeBO30K M yIOPaBICHUE Ha
TpaHcmopTe (1o BUaM)

1.2 Mecro y4eOHOIl AMCHUIUIMHBI B CTPYKType MNPOrpaMMbl NOATOTOBKH
CNEeNUAJTUCTOB CPeHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbli muki [TIICC3

1.3. lesu u TpeOOBaHUA K pPe3yabTATAM OCBOCHMS Y4eOHOM TUCUMIIIIMHBI:

B pesynbrare ocBoeHUsI y4eOHOW MUCHMILUIMHBI O0y4YarOIIUNCS JTOKEH AOCTUYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH U YBaXKEHUS K HCTOPUU M JOCTHKECHHUSIM OTE€UECTBEHHOM
¢bu3nyeckol Haykd; (U3MYECKH TpaMOTHOE TOBEJACHHE B MpodecCHOHATBHOM
JESTEIBLHOCTU U OBITY TIPU 00pallieHuu ¢ MpuOOpaMu U YCTPOUCTBAMU;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJU(UKAIIUKA B
n30paHHO Tpo(decCHOHANBbHON JEeATEIbHOCTH M OOBEKTHBHOE OCO3HAHHE POJHU
(bU3UYECKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCMOJb30BaTh JOCTHUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(UBUYECKUX TEXHOJIOTHM ISl TIOBBIIIEHUS COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS
B BHIOPAHHOW MPOQPECCUOHAIBHOMN AESITENbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
WCIIONB3YS JIJIs1 3TOTO JJOCTYIHBIE ICTOUHUKU UH(pOpMAITUK;

- YMEHHUE BBICTpAWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHUS B KOMAaHJE IO
pelIeHno o0IIKX 3a/1ay;

- yYMEHHUE YIOpaBsThb CBOEW TMO3HABATEIbHOW JESATEILHOCTHIO, MPOBOIAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHUS,

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON JESATEIBHOCTH IJI PEIICHUS
bu3nYecKkux 3a7a4y, MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUs (HAOJIOACHMUS,
OTMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpPY’KaroUen
JICMCTBUTEIILHOCTH,

- HUCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMNEpaliii: MOCTAaHOBKHU 3aJ1a4H,
dbopMynIMpoBaHUsT TUIMOTE3bl, aHaju3a U CHHTE3a, CpaBHEHUs, OOOOIIEHUS,
CHUCTEMAaTH3alluH, BBISBICHUS TPUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKAa aHaJOTOB,
(hopMyIMpOBaHUST BBIBOJIOB JIJII M3YUYECHHS! PA3JIMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBJICHUW M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAThCS B
npodeccuoHabHOM cdepe;

- YMEHHUE TE€HEpPUPOBATh MJIEM M OMNPEACNATh CPEACTBA, HEOOXOIUMBIC IJIsI HX
peanuzaiuy;



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIK, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJM3UPOBATh U MPE/ICTABIATh UHPOPMAIIMIO B PA3TMYHBIX BUAAX;

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHUM, JIOCTYTHO M TapMOHHUYHO CO4YeTasi CoJepKaHhue U (HOPMBI
npecTaBisieMor nHGopMaIuy;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH KapTUHE MUPA, O CUCTEMOOOpa3yomiel poiu (UMK B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJOTUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUYCHBIX-(U3UKOB B PA3BUTHE HAYKH, MOHUMaHWE (PU3MUECKOU CYITHOCTH
HAOJIIOIAaeMBbIX SIBJICHHM MHKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
ACTPOHOMHUHM B TMPAKTHUYECKOM JEATEIBHOCTH 4YEJNOBEKa W JaJIbHEWIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, POJU (PU3uKH B GOPMHUPOBAHUU KPYro30pa U (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (HU3UUYECKUE SIBICHUS (IIPOLIECCHI) U
OOBSACHAThL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBIKEHUE IO OKPY>KHOCTH,
WHEpLHUs, B3aUMOJICUCTBUE TEJ, KOJeOATeNbHOE JBUKEHHE, PE30HAHC, BOJHOBOE
nBikeHue; nudysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJKOCTEH W TBEPIBIX TEIl,
M3MEHEHHEe o0beMa Tel TMpU HarpeBaHuu (OXJIXKIECHUM), TEIUIOBOE paBHOBECHE,
HCIIApEeHHEe, KOHJEH CAlMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsI, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpE/HEW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJICKYJ ¢ a0CONIOTHOM
TeMIepaTypoi, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30MpOLECccax; BJEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3apsiOB, HArpeBaHUWE IMPOBOJHUKA C TOKOM, B3aUMOJCICTBUE
MAarHUTOB, 3JICKTPOMAarHuTHas UHAYKIUSA, AEHUCTBUE MAarHUTHOTO MOJIA Ha MPOBOJHUK C
TOKOM M JABWXKYIITUNCS 3apsij], 2JIEKTPOMAarHUTHbIE KOJeOaHUsI U BOJHBI, IPSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpPaKEHHWE, MpejoMiieHue, WHTepdepeHIus, audpakius u
noJisipu3alsl CBeTa, JUCTepcus cBeta; (oroanekTpuueckuit dPQext, CcBeToBOE
JaBJICHUE, BO3HUKHOBEHUE JIMHEWUYATOro CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAS U
HCKYCCTBEHHAs PAJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapaKkTepu3yruMu (GU3NYECKUe MPOIECChI(CBA3aHHBIMU C MEXaHUUECKUM JIBUKEHUEM,
B3aMMOJICUCTBUEM TE€JI, MEXaHMYECKMUMH KOJeOaHUsSMH U  BOJHAMU;, AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIECTBA, TEIUIOBBIMHM MPOIECCAMH; DJICKTPUYECKUM H
MarHUTHBIM TIOJISIMH, JJCKTPUYECKUM TOKOM, DJIEKTPOMArHUTHBIMH KOJICOAHUSIMU U
BOJIHAMH; ONTHYECKUMH SIBJICHUSAMH; KBAHTOBBIMHU SIBICHUSIMH, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIJICHUE OCHOBOIIOJIAraroIIUMHU
ACTPOHOMMYECKHMHU  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEXIAJIAKTUYECKOU CPEIE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/ U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
Tsrorenus, I, 11 u III 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUsS MEXAHMUYECKOW DHEPIUH,
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3aKOH COXPAHEHHSI UMITYJIbCa, TPUHIUIT CYTEPIIO3UIIMKM CUJI, IPUHIIMI PABHOIPABHOCTH
UHEPLHMAIBbHBIX CHCTEM OTCYETa; MOJEKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOAMHAMHUKU; 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma st ydacTka 1enu, 3akoH Oma Jist
IIOJTHOW JJIEKTPpUYECKOW uenu, 3akoH Jxoynsa - JleHma, 3aKkOH SJIE€KTPOMATHUTHOU
WHIYKIIUW, 3aKOH COXPAaHEHUS OJHEPTUH, 3aKOH TMPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH MPEJOMIICHHS CBETA; 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH COXpPAHEHUs WMITYJbCa, 3aKOH COXPAHCHHS OJJICKTPUYECKOTO 3apsna, 3aKOH
COXpaHEHHUs] MAcCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH pagnoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB WM 3aKOHOMEPHOCTEH NpH aHaimu3e (PU3NIecKux
SBJICHUU U ITPOLIECCOB;

5) yMeHHe yUYWUTHIBATh T'PAHUIIBI TPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIETIEH:
MaTepHalibHasi TOYKa, WHEpPIMAIbHAICUCTEMAa OTCUeTa, WJealbHBIA Ta3; MOIENU
CTPOEHHS Ta30B, KUJAKOCTEH U TBEPJbIX TN, TOUCUHBIN dJIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PElICHUU
bu3nUecKux 3ajady;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
(bu3uKe: MPOBOAUTHL MPSAMbIC U KOCBECHHBIC M3MEpPEHUS (PU3MUECKUX BEIMYWH, BHIOMpPAs
ONTHMAJIBHBIA  CIOCOO0 W3MEpPEHUS M WCTIOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUI, MPOBOAUTH HCCIEIOBAHUE 3aBUCHUMOCTEN (Pu3nuecKkux
BEJIMYMH C WCTIOJIB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCITONTB3Yysl (PU3MYECKUE TCOPWHU, 3aKOHBI M TIOHATHS, M JEJaTh BBIBOJBI, COOJIOIATH
mpaBuia 0Oe30macHOro0 TpyAa TP TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
DKCIIEPUMEHTa M y4eOHO-HCCIIENOBATEIBCKON NEATEITBHOCTH C HCIOJIb30BAaHHEM
UQPOBBIX ~ M3MEPUTENBHBIX  YCTPOWCTB M JabOpaTOpHOTO  OOOpPYAOBAHMS;
c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUNA O METOJAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUU;

7) chOpMHUPOBAHHOCT, YMEHHS peIIaTh pPACUETHBIE 3aJa4d C SIBHO 3aJaHHOU
(GU3UYECKON MOJENbI0, HCHONB3Yys (U3MYecKue 3aKOHbl W TIPHUHIIUIBI, HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITh (HU3UUYECKUE
BETMYUHBI W (OPMYJIbI, HEOOXOOUMBIC IS €€ pCeIICHUs, IMPOBOAUTH PACUETHI H
OIICHWBATh PEAJbHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCUYUBYIO  IIETIOYKY
pacCcy X JeHUd C OMOpoll Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HUBUYECKUE
SIBJICHHSI,

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM TPOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VISl MIPUHATHUS MPAKTUUECKUX
pelieHnid B MOBCEAHEBHOM KM3HU IS oOecrieueHus] 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMH TIPUOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbS U
COOJIO/IEHNST HOPMAKOJIOTHUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpeje; MOHMMaHHE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUN (PU3UKU U TEXHOJIOTHH JUIsl PAIlOHAEHOTO
MIPUPOIOTIOTH30BAHMS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
nH(OpMaIUH, MOJydaeMON M3 pa3HbIX MCTOYHHUKOB, YMEHUH HCIOJB30BAaTh IMH(PPOBHIS
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TEXHOJIOTUM Ui TIOMCKa, CTPYKTYpUPOBaHUS, HWHTEPIpETallUd U TPEACTaBICHUS
y4yeOHOI ¥ Hay4YHO-IOMYJSIpHOW MHGOpPMAIMK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaNu3a MmoyydaeMoil HHpopMaIuu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMAJIbHBIX pOJIEH, TUIAHUPOBATh pPAa0OTy TPYMIbl, PalMOHAIBHO PaCHPECNATh
JESITeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLICHHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEHICHHE PaCCMaTPUBAEMOM MTPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH  3aIllUCH
busnueckux Gopmyn penbedHO-TOUEUHOW cHUcTeMbl o0o3HaueHuil Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALINX O0YJAIOIIUXCS).

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHOH TUCIUIIHHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydarorierocst 135 gaco, B Tom 4uce:
00s3aTeIbHON ayAUTOPHON yueOHOU Harpy3ku oOy4varomierocs 117 yacos;
KOHCYJIbTAIMS 6 4acoB.

MIPOMEKyTOUHas arrecTaius 12 yacos.



2 CTPYKTYPA U COJIEPKAHUE YYEBHOHN JUCIHUITIJIAHBI
2.1 O0beM yueOHOI TUCHUIIMHBI M BUABI y4e0HOH padoThI

Bup yuedHoii paboTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3ka (Bcero no nporpamMme JuCUUIINHBI) 135
Oos13aTesIbHAs ayIUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 117

B TOM YHCIIE:

JIEKLIMH, YPOKH 75
NPAaKTUYECKHUE 3aHATHS 32
71a00paTOPHBIE 3aHATHS 10
KOHCYJIbTALIUS 6
IK3aMeH 12

[TpomexxyTouHas aTTectauus B popme:
I cemectp - apyrue popMbl KOHTPOJIs (CpeIHUI OalT 1O TEKYIIIMM OLIEHKaM yCIIeBA€MOCTH )
II cemecTp — 3K3ameH




2.2 TemaTudeckuii miiaH u cogep:kanue yaeoHoii qucuumiuabl OJ1.06 @uszuka (yrjay6aeHHbI YPOBEHb)

Konanl
Coaepixanue yueOHOro MaTepuaJa, JabopaTopHble H NPAKTHYECKHUe KOMIIeTEeHI Ui,
HanMeHOBaHMe 3aHATHS, CAMOCTOSITE/IbHAs padoTa 00y4arierocs, KypcoBast padora O6nem Vposen ¢dopmupoBanuio
(mIpoeKT) (ecsin MpeayCMOTPEHbI), HHbIE BHABI y4eOHOH padoThl B KOTOPBIX
pa3iesioB U TeM 4acoB OCBOCHHA
COOTBETCTBHH C Y4eOHBIM IJIAHOM ( B.T.4. NMPO(eCcCHOHAIbHO- crocoo0cTByeT
OPHEHTHPOBAHHOE CO/IeP KaHMe) 3JIeMEeHT
MPOrpaMMblI
IlepBblii cemecTp
BBenenue @Pu3nka METOIbl HAYYHOI'O IIO3HAHMSL. 2 1
Paznen 1. Mexanuka 24 JIngaHOCTHEIE,
Tema 1.1. OcnoBbl | Conep:xanue y4eOHOro MarepuaJia 6 METaIIpEAMETHBIEC U
KHMHEMaTHKH Mexannueckoe — IBHKEHHE. XapaKTEPUCTUKH  MEXaHMYECKOIO  JABM)KCHUS: 2 1 IIPEIMETHBIC
MEPEMEIICHUE, MYTh, CKOPOCTh. PaBHOMEpHOE NPSIMOJUMHENHOE JBHKECHUE. KOMIICTCHIIMH B
OTHOCHUTEIBHOCTD MEXAHUYECKOTO [BHKEHUS. YCKOpeHue. PaBHomepeMeHHOe COOTBETCTBUHU C
npsMonMHeiHoe nBrkenne. CBo0OIHOE nageHne Tejl. PABHOMEPHOE JBUIKEHHE 110 ®I'OC cpennero
OKPYKHOCTH. [IBM>KeHHUE Tena OPOLIEHHOTO MOJ1 YIJIOM K TOPU30HTY. ob1ero
IIpakTuyeckoe 3ansitue Nel Pemenuwe 3agau no teme «PaBHOMEpHOE H 2 2 obpasoBaHusl,
PaBHOYCKOPEHHOC JIBMKCHUE)). YTBEPXKACHHOTO
IIpakTuyeckoe 3ansitue Ne2 Pemrenue 3amau no temMe «PaBHOMEpHOE TBHKEHHE 2 IIpUKa3oM
110 OKPYKHOCTH. Munncrepcrsa
Tema 1.2. OcnoBbl | Conep:kanue y4eOHOro MaTrepuaJia 8 00pa3oBaHHs U
AMHAMHUKH OcHoBHas 3a1a4a n1uHaMuKH. B3anmopeiicteue ten. Cuita. Macca. IlepBblii 3akoH 2 1 Hayku PO ot
Herorona. Bropoi 3akoH Herorona. Tpermit 3akoH Hprorona. MHepuuanbHble 17.05.2012 Ne 413
CUCTEMBI OTCYETA.
IIpodeccnoHaIbHO-0PHMEHTHPOBAHHOE COIEeP/KAHME 2
Cunel B mpupone. 3aKOH BCEeMUPHOro TsaroteHus. Cuila TSDKECTH M BeC.
HesecomocTs. IlepBast kocMuueckas ckopocts. Cuita ynpyroct. Cuia TpeHusl.
IpakTnyeckoe 3ansitue Ne3 Pemenue 3agau no reme «3akoHbl HeroTOHa) 2 2
Pemienne 3a1a4 ¢ npodecCHOHATBHON HANPABJICHHOCTHIO 2 2
Jladoparopnoe 3ansitue Nel '"M3yueHune OCOOEHHOCTEH CHIIBI TPEHUS
(ckompxenws)"




Tema 1.3. 3aKoHBI

Conep:kanue y4eOHOT0 MaTepuaJia

e}

COXpaHeHHd B HNmnynbec Tena. 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE nBUKeHUE. PakeTHble 2
MeXaHHuKe JIBUTATEIHN U PAa3BUTUE PAKETOCTPOCHUSI.
IIpodreccnoHanbHO-0PHEHTHPOBAHHOE COIECP/KAHME 2
Mexanudeckas paboTa cuiabl. MomHOCTh. DHeprus. KuHeTnueckas sHEprus.
IToreHnnanbpHas SHeprus. 3aKOH COXpPaHEHNs MEXaHUUYECKOM SHEPIUH.
IpakTnyeckoe 3ansaTue Ned4 Pemienue 3agay mo Teme «3aKOH COXpaHEHUsS 2
UMITYJIbCa
IIpakTyeckoe 3anaTHe NeS PemieHue 3agad 1no teme «3aKOHBI COXPaHEHMUS 2
SHEPIUN»
Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia 2
Craruka PaBHoBecue ten. YcioBus paBHOBecus TBEpAoro tena. llnedo cuibl. MoMeHT 2
cuiibl. Peryar u G110K. «30510TO€ MPaBUIIO MEXAHUKH.
Pa3nes 2. MouiekyasipHasi pu3MKa M1 TEPMOJUHAMHUKA 16
Tema 2.1. OcHoBbl | Coaepskanue y4eOHOro MaTepuajia 4 JInuHoCTHBIE,
MOJIEKYJISIPHO- OcHOBHBIE TOJIOXKEHUS MOJIEKYJISpHO-KHUHETHYeCKo Teopuu. Pasmepbl U macca 2 MeTanpeIMEeTHbIE U
KHHETHYEeCKOH MOJIeKyl © aToMoB. bpoyHoBckoe aBmxkenue. Juddysus. Crpoenue IpEeMETHBIE
TEOPHUH. ra3o00pa3HbIX, KUAKUX M TBEPAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKYT M WX KOMIIETEHIINH B
n3Mepenue. Mneansuslii ra3. JlaBnenue rasa. Temneparypa. OCHOBHOE ypaBHEHHE COOTBETCTBUH C
MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUH. YPABHEHHE COCTOSHHMS HACAIBHOIO rasa. ®I'OC cpennero
I"a30BbI€ 3aKOHBI. o0miero
IIpakTuyeckoe 3anaTHe Ne6 Pemienue 3amad mo teMe «YpaBHEHHE COCTOSHUSA 2 o0Opa3oBaHus,
UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD) YTBEPKJIEHHOTO
Tema 2.2. OcnoBbl | Coep:kanne y4eOHOr0 MaTepuasa 6 IprUKa30M
TepMoauHaMuKH | [IpodeccHoHaNbHO-OPHEHTHPOBAHHOE COCPKAHUE 2 Munncrepcrsa
BuyTpenHss sHeprus uaeanbHoro rasa. Pabora u temnora kak Gpopmbsl nepenadyu 00pa3oBaHus 1
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN mpolecc. Hayku P® ot
IlepBoe Hauaa0 TEPMOAMHAMMKH. BTOpOE Havano TepMOIMHAMUKH. 17.05.2012 Ne 413
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME 2
TermoBble nBurarenu. [IpuHUIMN AEUCTBHUS TEIVIOBOM MallWHBL. XOJOAWIbHUK.
KIIJI rentoBoro neurarens. Llukn Kapao. Oxpana npuposl.
IIpakTuyeckoe 3ansatue Ne7 Pemenne 3amau nmo Tteme «llepBblii 3aKOH 2

TCPMOANHAMUKU. HpI/IMeHeHI/Ie TIICPBOTO 3aKOHa TCPMOJAVUHAMHKN K
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H30ITPOICCCaAMD).

Tema 2.3. | Conepxanue y4eOHOI0 MaTepuaJia 6

ArperatHbie IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE COJAEPKAHHE 2 1

COCTOSTHH S Hcnapenne u konaeHcanus. HacelmeHHsli map. AOGCOMIOTHAS U OTHOCUTENbHAs

BellecTBa. BJIAXXHOCTh BoO3ayxa. Touka pocbl. Kunenue. Ileperpersiii map u ero

®da3oBbIe UCTIOJIb30BaHUE B TEXHUKE. XapaKTEPUCTHKA KUAKOTO, TBEPAOTrO U Ta3000pa3HOTO

nepexoabl cocrosHus BemecTsa. Inaszma. Kpucrasummueckue u amopHsie Tena.
Pemienne 3a1a4 ¢ npodeccHOHATbHON HANPABJIEHHOCTHIO 2 2,3
JlaGoparopHoe 3ansaTue Ne2 «/3MepeHre OTHOCUTEILHON BIAXKHOCTH BO3TyXa»
IIpakTuyeckoe 3anaTue Ne§ Pernienue 3aau rno reme «Bina)kHOCTb BO3TyXa». 2 2

Pa3nen 3. DiekTpoanHaMuka 32 JluunoctHbIE,

Tema 3.1. Copneprxanue y4yeOHOIro MaTepuasia 9 METanpeIMETHBIE U

DIIeKTpHYecKoe ONEeKTpUYecKHe 3apsipl. 3aKOH COXpPAHEHMS DSJIEKTPUYECKOro 3apsia. 3aKoH 2 1 IIPEIMETHBIC

nmoJjie Kynona. Dnexrpuueckoe nosue. HanpsbkeHHOCTD 3nekTpuueckoro nods. [punnun KOMIICTCHIINN B
CYNEPHO3UIMH MOJIEH. COOTBETCTBUHU C
IIpodeccrnoHanbHO-0PHEHTHPOBAHHOE COIeP/KAHME 2 ®I'OC cpennero
PaGorta cun snexkrpocratnueckoro mnons. [lotenuuman. Pa3HOCTh MOTEHLMANOB. obmero
OKBUIIOTEHLMAJbHbIE MOBEPXHOCTU. CBA3b MEXIY HANPSIKEHHOCTBIO MU o0OpaszoBanws,
Pa3HOCTBIO MOTEHLHAIIOB DJIEKTPUYECKOro Moss. [IpoBONHUKU B 3JIEKTPUUECKOM YTBEPAKACHHOTO
nose. JIM3JIeKTPUKHU B dNIEKTpUYEeCKOM rose. [lonspuzaius IusaeKTpUKOB. IpuKasoM
IIpakTyeckoe 3ansaTue Ne9 Pemenue 3a1au 1o reMe «NEKTPUUYECKOE MTOJIE» 2 2 Munncrepcrsa
IIpakTuyeckoe 3ansiTue Nel( Pemenue 3amay o reme «JIEKTPUUECKOE TTOJIE» 2 obpasoBaHus 1
Konnencaropsl. CoearHeHre KOHIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOTO 1 1 Hayku PO ot
KOHJIEHCATOpa. DHEPTHsl MIEKTPUIECKOTO MOJIS. 17.05.2012 Ne 413
Jpyrue ¢opMbl KOHTpPOJs (cpeanuid Oa/u1 1O TEKyIIMM OLICHKaM
yCIeBaeMOoCTH)

Bropoii cemecTp

IIpogeccnoHaIBLHO-0PHEHTHPOBAHHOE COAEPKAHNE

Tema 3.2. 3akonbl | Coep:kanue yueOHOro MaTepuajia 10

NOCTOSIHHOTO IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COICP/KAHME 2 1

TOKa VYcnoBus, HEOOXOAUMBIE ISl BOSHUKHOBEHHS U MOJACPKAHUS IIEKTPUUECKOTO

Toka. Cuja ToKa M IJIOTHOCTh ToKa. 3akoH Oma JJId ydacCTKa ILCIIN. 3aBHCHMOCTD
SJICKTPHUYCCKOTO COMPOTUBJICHUA OT MaTCpurajia, JJIWMHBI U TIOIAaAN IMOIMCPEUYHOI O
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CEYEHUSI MPOBOJHUKA. 3aBUCUMOCTb  COIPOTHUBIIEHHS  INPOBOJAHHKOB  OT
TEMIEPATYypPBHI.

OJIC ucrouynuka. 3akoH Oma mis nmoiaHod nenu. CoenuMHEHUWE TPOBOIHUKOB. 2
CoennHeHNE UCTOYHUKOB 3JIEKTPUUECKON S3HEPIUU B OaTapero.
IIpodeccnoHa/ILHO-OPHEHTUPOBAHHOE COACPKAHUE
TemnoBoe neiicTBue sneKkTpuyeckoro Toka. 3akoH Jxoymns-Jlenma. PaGora u
MOIIIHOCTb 3JIEKTPUYECKOT0 TOKA.
IpakTuyeckoe 3ansaTHe Ne 6 «3aKOHBI TOCTOSSTHHOTO TOKa» 2 2
Penienue 3a1a4 ¢ npodeccHOHATbHONH HANPABJIEHHOCTHIO 2 2,3
Jladoparopnoe 3ansitue Ne3 «lI3ydyeHne 3aKOHOB TIOCIEIOBATEIBHOTO U
NapaJuIeIbHOTO COEIMHEHHS] IPOBOTHUKOBY
Pemienue 3a1a4 ¢ npogecCHOHANBLHON HANIPABJICHHOCTBIO 2 2,3
JladoparopHoe 3ansitue Ned «M3mepenue D/[C u BHYTpEHHEIr0 CONPOTUBICHUS
HMCTOYHUKA)
Tema 3.3. Coaep:xxanue yue0HOro MaTepHaJia 6
DJIeKTPpHYeCKH i IIpodeccnoHaIbLHO-0PUEHTUPOBAHHOE COIEPKAHUE 2 1
TOK B PA3JIMYHBIX | DJIEKTPUYECKUH TOK B MeTaulax. OJEKTPUYECKUH TOK B DIEKTPOIUTAX.
cpenax Onektponu3. 3akoHsl Dapajes. [[puMeHeHne 37eKTpoIn3a B TEXHUKE.
IIpodeccrnonaibHO-0PHMEHTHUPOBAHHOE COEPKAHNE 2
DNEeKTpUYECKUil TOK B ra3ax M Bakyyme. MoHuzamus raza. Buasl ra3oBbix
paspsaoB. [lonstue o miazme. CBONCTBA ¥ IPUMEHEHHE 3JIEKTPOHHBIX MYYKOB.
DOneKkTpuueckuidi TOK B  MoiuynpoBoaHuKaX. CoOcTBeHHass MPOBOJUMOCTD 2
MOJIYITPOBOTHUKOB. [107ynpoBOAHUKOBEIE TPHOOPHI.
Tema 3.4. Copepxanue yueOHOro MaTepuasa 6
MarnuTHoe nojie | IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJIEPKAHME 2 1
BekTop WHAYKIIMM MAarHUTHOrO moJsA. JlelicTBME MarHUTHOTO TMOJds Ha
OpSIMOJIMHEMHBIH TpPOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Awmrepa.
BzaumopencTeue TOKOB
JelicTBue MarHuTHOrO TmoOds Ha JABWXKywmuica 3apsa. Cuna Jlopenia. 2
OnpeneneHre yaeabHOro 3apsaaa. Y CKOpUTEIN 3apsSyKeHHBIX YaCTHII.
IIpakTuyeckoe 3ansaTue Ne7 Pemenne 3a1au «MarauTHoe nosue 2 2
Tema 3.5. Coaep:xaHue yueOHOTro MaTepuaJia 4 1
DJIEKTPOMarHuTH | DnekrpomarauTHas uHaykims. [Ipasumno Jlenma. 9JIC uHAYKIMY B IBIKYIIUXCS 2
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ast MHIYKIUS

IMPpOBOJIHHKAX. SIBnenune CAMOWHAYKIIUH. HH,HYKTI/IBHOCTB. :‘)HepFI/IH MarouTHOTI O
I10JI41.

IpakTnyeckoe 3ansiTue Ne§ Pemenue 3agau «J1€KTpOMarHuTHasE MHTYKIIUSD) 2 2
Pasnea 4. Kosie0anusa 1 BOJIHBI 12
Tema 4.1. Copnepxxanue yueOHOIro MaTepuaJa 6 1 JInunoctHsle,
Mexannueckue KonebGarenbnoe  aBmwxkenue.  ['apmonumueckue — kojebOanusa.  CBoOonHBIE 2 METanpeaMETHbIE U
KoJIe0aHus MexaHudeckue Kosebanus. [IpeBpamieHue SHEpPruM Npu  KosebaTeabHOM IpeIMETHbIE
IBWKeHUH. llomepeuHble W TPOJOJIbBHBIE BOJIHBL. XapaKTEPUCTHKU BOJIHBIL. KOMIIETEHIIH B
3ByKkoBbIe BoJHBI. MIHTepdepennus BoaH. [lonsrue o nudpakuyuy BOIH. COOTBETCTBUHU C
Pemenue 3a1a4 ¢ npodeccMoOHAILHOI HANPABJIEHHOCTHIO 2 2,3 ®I'OC cpennero
JlabopaTopnoe 3ansitueNeS «/3yueHue 3aBHCHMOCTH IIepUoOJia KoyeOaHUI ob1iero
HUTSHOTI'O MAasATHUKA OT JJIMHBI HUTH) o0Opa3oBaHus,
IIpakTuyeckoe 3anaTue Ne 9 Pemenue 3amau «MexaHUuecKHe KoOJI€OaHUS U 2 1 YTBEPKIAECHHOTO
BOJIHBI» IIpUKa3oM
Tema 4.2. Coaep:xxanue yue0HOro MaTepHaJia 4 Mumnucrepcra
uekTpoMarHuTH | CBOOOIHBIE AnleKTpoMarHuTHBIE Konebanusi. @opmyna Tomcona. IlpeBpamenue 2 1 00pasoBaHus 1
ble KOJIe0aHusA SHEpPruu B KOJIe0aTeIbHOM KOHTYpE. I'eneparop HE3aTyXaroLuX Hayku P® ot
AJIEKTPOMAarHUTHBIX KoJieOaHui. BeIHYXI€HHbIE 2JIEKTPUUECKHE KoJIeOaHusl. 17.05.2012 Ne 413
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COICPKAHME 2
IlepemenHbi TOK. EMKOCTHOE M WHAYKTMBHOE CONPOTHUBJIEHUS MEPEMEHHOTO
Toka. 3akoH OMa JuIsl IenH epeMeHHOoro Toka. PaboTa 1 MOIIHOCTh NEPEMEHHOTO
Toka. ['eHepatopbl Toka. Tpancpopmaropsl. Ilomydenue, mepemada
pacnpeneseHue JIEKTPOIHEPTUN.
Tema 4.3. Conep:xanue yueOHOTro MaTepuaJia 2
DJIEKTPOMArHuTH | DIEKTPOMAarHUTHOE TOJIE KaK OCOOBIA BUJ MAaTepUU. DIEKTPOMArHUTHBIC BOJIHBI. 2 1
bl€ BOJIHbI Buoparop I'epua. OTKpbITHIN KoJeOaTenbHbIA KOHTYP.
N3o0perenne pagno A.C. IlomoBbiMm. Ilonstne o panuocBssu. Ilpumenenue
2JIEKTPOMArHUTHBIX BOJIH
Pa3nea 5 OnTuka 12
Tema 5.1 Copepxanue y4eOHOIro MaTepuaJa 2 JInaHOCTHBIE,
IIpupona cBera CKOpOCTh paCIpPOCTPAHEHHSI CBETA. 3aKOHBI OTPAXKEHHSI W IPEIOMIJIEHHUS CBETA. 2 1 METanpeaMETHBIE U
[TonmHoe oTpaxkeHue ceta. JIuH3bl. ['Ma3 kak onTudeckas cucrema. OnTudeckue MIpeIMETHBIE

puOOpHI.

KOMIICTCHIINU B
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Tema 5.2 Conep:kanue y4eOHOT0 MaTepuaJia 6 COOTBETCTBUU C

BosiHoBbIC Wutepdepennust cBera. KorepeHTHOCTh CBETOBBIX Jydedl. MuHTepdepeHuus B 2 ®I'OC cpennero

CBOIICTBA CBeTa ToHKMX IuleHKax. Konbua HeroToHa. Mcnone3oBanue nHTepdepeHun B HAyKe U ob1ero
texnuke. Judppaknus cBera. Judpakuus Ha mend B HapalieNbHBIX JIydax. oOpa3oBaHus,
JludpakimoHHas pelieTka. YTBEPKACHHOIO
[Tonspuszanuss  MOMEPEYHBIX  BOJIH. [Tonspuszauua  cBera. JIBoiiHOE 2 MPUKA30M
ayqenpenomiuenue. Ilonspounsl. Jucnepcust cBera. Buasl cnektpoB. CrnekTpsl MunucrepcrBa
ucmyckanus. CHeKTpbl TMOTJOUICHUs. YibTpaduoneroBoe H HH(PpPaKpacHoe o0pazoBaHUs U
u3nydeHus. PeHtrenoBckue iydu. MIx mpupoaa u cBoiicTBa. Hayku P® ot
INpakTuyeckoe 3ansitue Nel0 Pemenue 3amau  «lIpenomieHue  cBera. 2 17.05.2012 Ne 413
JlndpaxknuoHHas pemerka»

Tema 5.3. Coaep:xxanue yue0HOro MaTepHaJia 4

CnenuanbHas [Toctynarel OiHmuTeiiHa. IIpocTpaHCTBO M BpeMs CIELUATIBHOW TEOPHUH 2

Teopust OTHOCUTEJIbHOCTU. OTHOCUTENBLHOCTh OHOBPEMEHHOCTH.

OTHOCUTEJIbHOCTH | OCHOBHBIE CJIEACTBUS U3 MOCTYJIaTOB TEOPUU OTHOCUTEIbHOCTU. CBSI3b Macchl U 2
SHEpruu CBOOOJHOW YaCTHUIBI. DHEPrus MOKOsA. ODJIEMEHTHl PEJISTUBUCTCKOMN
JUHAMHUK.

Pa3nes 6. KBantoBasi pusnka u siiepHas 10

Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia 4 JInuHoCTHBIE,

KBanToBas IIpodeccnoHaIbHO-0PHMEHTHPOBAHHOE COIEP/KAHME 2 MeTanpeaIMeTHbIE U

ONTHKA KBanToBas runoresa [Inanka. Bremnuil ¢orosnexkrpudeckuii 3pdexr. PoToHBI. IIPEAMETHBIE
Baytpennuii poroaddexr. Tunbl dotosrnementoB. [laBnenue cBera. [lonstue o KOMIIETEHIINH B
KOPILYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA. COOTBETCTBUH C
IIpakTnyeckoe 3ansitue Nell Pemenue 3amau "dopmyna OiHIITeHA 114 2 ®I'OC cpennero
dororddexra. DoTons!" o0riero

Tema 6.2. @usuka | Conep:kanue yueOHOro MarepuaJia 2 obpazoBanwus,

aTroma Pa3BuTHe B3IIsI10B Ha CTpOoeHME BemiecTBa. SnepHas moznens aroma. OmeITh O. 2 YTBEPKICHHOTO
Pezepdopna. Monens atoma Bogopoza o H. bopy. ['mnoresa ge bpotinsi. IIPUKA30M

Tema 6.3. Pusuka | Copepxkanne y4eOHOro MarepuaJia 4 Munucrepcrsa

aTOMHOIO siApa EcrecTBeHHass paaMOaKTUBHOCTh. 3aKOH paJMOAaKTHBHOTO pacraga. CrnocoOsl 2 0bpa3oBaHus 1
HAOJNIOZICHUSI U PErHCTpallMK 3apsHKEHHBIX 4acTull. CTpoeHWEe aTOMHOTO sapa. Hayku P® ot

17.05.2012 Ne 413

I[C(I)CKT MacCChbl, JHCPrus CBA3U U YCTOﬁQHBOCTL ATOMHBIX SAOCP. ﬂ):lepHBIC
PCaKuu. I/ICKyCCTBeHHaSI PaaOaKTUBHOCTD.
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IIpodeccrnoHaILHO-OPHMEHTUPOBAHHOE COACPKAHUE

Henenune Ttspkenslx spep. lLlenmnas sAnepHas peakuus. Ympasisiemas LEIHAas
peakuus. SnepHslii peaktop. llomydyeHne paanoakTUBHBIX H30TONOB M MX
npuMeHeHue.  buosiornyeckoe — OEHCTBUE  PAJAMOAKTUBHBIX  H3JIYyYCHHI.
DJIEMEHTAPHBIE YaCTULIBL.

Pa3nen 7. ActpoHoMus 6
Tema 7.1. Bunumbie nBrkeHrss HEOSCHBIX Tell. 3aKOHBI IBMOKeHHS TutaHeT. CucreMa 3emirst — 2 JlnaaocTHEIE,
Coaneuynasi Jlyna. ®usnyeckas npupoja riaHeT U MajibiX Tej COJHEUHOU CUCTEMBI. METaNpeAMETHBIE U
cucremMa npeIMeTHbIe
Tema 7.2. Connue. OcHOBHBbIE XapaKTEpUCTHKU 3BE37. BHyrpennee crpoenue CoiHua u 2 KOMIIETEHIINH B
CoJuHiie 1 3BE31bl. | 3BE3]1 [NIABHOM MOCIEA0BATEIbHOCTH. DBOJIOLHNS 3BE3I. COOTBETCTBUHU C
Tema 7.3. Mrneunsiii Ilyte — nama ranaktuka. [amaktuku. CTpoeHHUE U DBOJIOLHS 2 ®I'OC cpennero
Crtpoenue Bcenennon. o01iero
Bcenennoii. oOpa3zoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHMs U
Hayku PO ot
17.05.2012 Ne 413
KoncyabTanun 6
IIpome:xkyTouHasi aTTecTAMS - IK3AMEH 12
HToro no nucuuninge 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
bU3KUKY ISl TPOBEICHUA 3aHATUHN JIEKIIMOHHOTO TUIA, TPAKTUYECKUX 3aHATUN, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHelUaJM3upoBaHHas  MeOenb  (CTONbI, CTYJdbid MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIe TOCOOMS:  TUIaKaThl, Y4YeOHO-HAIVISIAHBIE IOCOOUS,
oOecrieynBaIIMe TEMAaTHUYECKME  WUIIOCTpallMM 1o  pabodedt  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayIHO MaTEPHAIIbl, KOMIIbIOTEPHbIE ITPE3EHTALUU.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMaANMOHHOEe  olecleveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHbIE yueOHbIe U3IaHUS
1. Msxkumes, I'. S. ®uszuka: 10 kmacc: 0a30BbIi U yriayOJEHHBIM YpOBHH:
yueOnuk / I'. S. Msxkumes, b. b. byxosues, H. H. Corckuii ; noa pegakuueid H. A.
[MapdentreBoii. — 10-e u3n. — Mocksa : [Ipocsemenue, 2023.
2. Msxkumes, I'. §. ®usuka: 11 kmacc: 0a30BbIi U YriayOJEHHBIM ypOBHHU:
yueOnuk / I'. 1. Makumes, b. b. bByxosues, B. M. Uapyrun ; nox pengakuuein H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa : [Ipocsemienue, 2023.
3. JmutpueBa B.®. duszuka mis npodeccuid U CEUaIbHOCTEH TEXHUYECKOTO
npodwist: y9eOHHMK Il CTyH. YYpexaeHuid cpen. mpod. obpazoBanus / B.D.
Jmutpuesa. - 8- usz., crep. - M.: U3garenbckuii ieHTp «Akagemusi», 2020. — 496 c.
B nep. ISBN 978-5-4468-9245-7
4, JmutpueBa B.®. ®uszuka ns npodeccuid U cnenuaibHOCTEH TEXHUYECKOTO
npoduisa: JlabopaTopHbiii nmpakTukym: ydueOHoe mocooue/ B.D. JImutpuena, A.B.
Kopxyes, O.B. Myprazuna: (5-¢ wusa.) (B »uektpoHHoMm ¢opmare) 2019.
https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/
S. Kanamnukos, H. II. ®usuka B 2 4. Yacts 1: yueOHUK W OPaKTUKyM s
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbes.
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— 2-e u3A., ucnp. u aon. — Mocksa: MUzgarensctBo HOpaiit, 2020. — 254 c. —

(ITpodeccnonansHoe obOpazoBanue). — ISBN 978-5-534-09159-5. — Tekcr:
anektponubii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
6. Kanmamuukos, H. II. ®wusuka B 2 4. Yacte 2: y4eOHUK U NPAKTHKYM IS

cpennero npodeccuoranbHoro oopazosanms / H. I1. Kamamnaukos, C. E. MypaBbeB.
— 2-¢ mw3a., ucnp. u non. — MockBa: MUznatensctBo IOpaiit, 2020. — 244 ¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09161-8. — Tekcr:
anektponHbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/

7. Jlorsunenko O.B. ®usuka: yueOnuk /O.B. Jlorsunenko.- Mocksa: KHOPYC,
2019.- 342c.- (Cpennee npodeccuonaibHoe oopazoanue). ISBN 978-5-406-06464-1

ﬂonoanTeanme yqeﬁmﬂe H3TaHUA

8. BacunseB, A. A. ®dusuka: ydyeOHOe TmocoOMe Il  CPEIHETo
npodeccuonanbHOro oopasosanus / A. A. Bacuibes, B. E. ®enopos, JI. /1. Xpamos.
— 2-¢ mw3a., ucnp. u jon. — Mocka: M3gatensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccnonansroe obOpazoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

Q. Mycun, FO. P. ®wusuka: xoneOaHus, ONTHUKA, KBaHTOBas (uU3UKA: ydeOHOE
mocobue I cpearero mnpodeccuoHanbHOro oopazoanus / FO. P. Mycun. — 2-¢
u3n., ucrp. u gon. — MockBa: M3znmarensctBo IOpaiit, 2020. — 329 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:

anektponHbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/

10. Mycun, 1O. P. ®usnka: MexaHHWKa CIUTOIIHBIX CPeJl, MOJICKYJISIpHasT PU3UKA U
TEPMOJIMHAMHKA: yaeOHOe ocoOue T CpeiHero mpodecCuoHaTBLHOTO 00pa30BaHUS
/ O. P. Mycun. — 2-e u3n., ucnp. u gon. — Mocksa: MznarensctBo IOpaiit, 2020.
— 163 ¢. — (Ilpodeccuonanbroe obpazoanue). — ISBN 978-5-534-03000-6. —
Texkct: anextponnsiii / DBC KOpaiiT [caiit]. — URL: https://urait.ru/bcode/

HNuTepHer-pecypcesnl
11.  www.fcior.edu.ru (PenepasibHblil EHTP WHPOPMAIIMOHHO-O0OPA30BATEIBHBIX
PECypcoB)
12.  www.dic.academic.ru (Akagemuk. CroBapH ¥ SHIIUKJIOICTUH )
13.  www.booksgid.com (DnexTpoHHast OubiaroTeKa)
14. www.globalteka.ru (I'mo6anpHas OMOIMOTEKA IIEKTPOHHBIX PECYPCOB)
15.  www.window.edu.ru (EnuHoe okHO TOCTyTa K 00pa30oBaTEIBHBIM PECYypCaM)
16.  www.st-books.ru (JIyumas yaeOnas nuteparypa)
17.  www.scool.edu.ru (Poccuiickuii 06pa3oBaTeIbHBIA MOPTA)
18.  www.ru/book (DnekTpoHHass OnOIMOTEYHAS CHCTEMA)
19.  www.alleng.ru/edu/phys.htm (OGpa3oBarenbHble pecypchl  HMHTepHeTa -
duzuka)
20.  www.school-collection.edu.ru (Enunas KOJIJICKITHSI UPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB)
21.  https/fiz.1september.ru (YueOHo-MeTonnueckas razeta « Du3nka)
22.  www.n-t.ru/nl/fz (HobGeneBckue naypeaTsl o Gpu3MKe)
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23.  www.nuclphys.sinp.msu.ru (nepuas ¢usuka B UaTepHere)

24.  www.college.ru/fizika (ITonrotoBka k EI'9)

25.  www.kvant.mccme.ru (Kypnan «KBant»)

26.  www.yos.ru/natural-sciences/html (Kypuan «I1yTh B HayKy»)

27. DJeKTpoHHBIH  pecypc  mUPpoBoil  oOpaszoBarenbHOU  cpenbl  CIIO
PROFo06pa3zoBanue;

MeTtoauyeckue ykazaHusi JAJsl 00y4aIOIIHUXCS 110 OCBOEHUIO THCIIUTLTHHBI
28. Mertoanueckne yKazaHus s 00ydYaroIUXCsl TIO0 BBITIOJHEHUIO MPAKTHYECKUX
paboT.
29. Meroauueckue yKa3zaHUs JJIs 0O0OyUJaIONIUXCS MO BBITTOJHEHUIO JIA0OPATOPHBIX
paboTt
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30.
JYUYEBHOM NCIUIIJINHBI
4.1.

KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJbTAaTOB Oﬁy‘leHHﬂ

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHS K HUCTOPUM U JOCTHIKEHUSAM
OTEYECTBECHHOHN (pU3MUECKON HAYKH; (U3UUECKU TPAMOTHOE MOBEICHUE B
poeCCUOHAIBPHON JIEATETLHOCTH U OBITY MPU 0OpaIeHUuH ¢ MpuodopaMu
U yCTPOMCTBAMU;

- TOTOBHOCTb K HPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpHUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM (PU3UUYECKUX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKCHHUS COBPEMEHHOW (hM3NYECKOM
HayKl M (U3MYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOIO
WHTEJUIEKTYaJJbHOTO  pPa3BUTUSI B  BBIOpaHHOH MpodecCHOHATBEHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITEIILHO JOOBIBATh HOBBIE /IS ce0s (Pr3MUecKue
3HaHUS, UCHOJB3YS JIs 3TOTO JOCTYIHbIE UCTOYHUKHU HH(POPMALINY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILEHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIUIEKTYaJlbHOTO
pa3BUTHS;

MemanpeomenHuole:

- HCIOJIb30BAaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSITeNbHOCTH Ul pelleHuss GU3NYeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH NEeNCTBUTEILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MOCTAHOBKM 3aJaud, (OpMyIupOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMAaTH3allid, BBISBICHUS NPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H, OMCKa aHAJIOrOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUs] Pa3JIMYHBIX CTOPOH (PU3MUYECKHUX OOBEKTOB, SBICHUM U
MPOIIECCOB, C KOTOPHIMM BO3HUKACT HEOOXOAWMOCTh CTaJKUBAThCS B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEpPUpOBaTh
HE0OXOIMMBIE I UX pean3alluy;

- YMEHHUE HUCIOJb30BaTh PA3JIMYHBIE MUCTOUYHUKU JUISl TOTYyYEHUS
¢dbuzmveckoit mHGOpMaIINH, OIEHUBATH €€ TOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTaBIATh HH(POPMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO NPEACTaBIATH Pe3yibTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH AMCKYCCHUHU, IOCTYMIHO WU TapMOHUYHO coOdYeTas
cojiepkanue 1 (OpMbl IpeCTaBIIeMON HH(POpMAINH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O PO U MecTe (PU3UKH U
aCTPOHOMHM B COBPEMEHHOM  HAydyHOM  KapTUHE MHpa, O
crucreMooOpasyroneil ponu (GU3MKH B Pa3BUTUM ECTECTBEHHBIX HAYK,

niaen u onpeaeysiTe CpEACTBa,

Texkymui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHON paboOThI
(pponTranbhas popma
paboThl)

[Ipomexxyrounas
arrecranus B 1
ceMecTpe B popme
npyrue Gpopmbl
KOHTPOJIS (CpeIHUMA
0aJu1 1o TeKyUIMM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMeCTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTecTaluu -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/laHus
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TEXHUKHM M COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE€ POCCUHUCKUX H
3apyOeXHBIX  Y4YEHBIX-(M3UKOB B pa3BUTHE HAyKd; MOHMMAaHUE
(bu3HUYECKO# CYNTHOCTH HAOIIOJACMBIX SBICHHN MUKPOMHpPA, MAaKpPOMHUPA
M Meramupa; NOHMMAaHUE POJM ACTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA U JAJIbHEHUIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) chopMUPOBAHHOCTH YMEHHH pacrno3HaBaTh (pu3nUecKue
ABNCHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYECHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tel, [JBUKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aMMOJICIICTBUE Tell, KojeOaTelnbHOe IBUKEHHE, PE30HAHC, BOJIHOBOE
nBokeHue; mud¢ysus, OpoOyHOBCKOE JBHKEHHE, CTPOCHUE JKUAKOCTEH U
TBEPABIX TeJl, U3MEHEHUEe o0beMa Tell MPH HAarpeBaHUM (OXJIAXKIECHUU),
TEINIOBOE  pPAaBHOBECHE,  HCIIAPEHHE,  KOHJEHCAlus, IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTh BO3[yXa, CBiI3b CpeIHEH
KMHETUYECKOM PHEPrHMM TEIJIOBOTO JBMIKEHMSI MOJIEKYJ C aOCOIIOTHOU
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS Tra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYZ€, CBSI3b MEXJy IlapaMeTpaMu COCTOSHHs Tas3a B
M30IIpoIIeccax; JIEKTpU3aLus Tej, B3aUMOJICHCTBHUE 3aps0B, HATPEBAHUE
IIPOBOJHHUKA C TOKOM, B3aMMOJIEWCTBHE MAarHUTOB, 3JEKTPOMarHUTHAs
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHENTHOE PAacClpOCTPAHEHUE CBETA, OTPaXEHHE, IMPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dbotosnexkTpuyeckuii  dPQeKxT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajeHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMU U
BEIMYMHAMH, XapaKTEPU3YIOLUIUMH (PU3HUECKUE MPOLECCHI(CBSI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeEJI, MEXaHUYECKUMU
KoJIeOaHUAMHU U BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU  IIPOLIECCAMU; JJIEKTPUYECKUM U MArHUTHBIM  TOJISIMH,
JIEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJEOAHUSMHM M BOJHAMU;
ONTUYECKUMHU SIBICHUSMU; KBAHTOBBIMM SIBIIEHUSIMHU, CTPOEHUEM aToMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJIEHUE OCHOBOIOJATaloIIUMU
ACTPOHOMUYECKMMHU  HOHSATHUSMM, IO3BOJISIIOIIMMHU  XapaKTEpU30BaTh
MIPOLIECCHI, MPOUCXOMAIIME Ha 3B€3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTHYeCKOM cpezie; ABM)KeHHE HEeOeCHBIX Tell, IBOJIOIMIO 3BE3] U
Bcenennoi;

4) BnajneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMU M TEOPUSMHU (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonbr HeroTOHA, 3aKOH COXpaHEeHUS
MEXaHUUYECKON DSHEPIMH, 3aKOH COXPAHEHMsI HMIIYJIbCa, IPUHLHUI
CYNEPHO3ULMH CHJI, MPUHIMI PABHONPABHOCTU HWHEPIHUAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KHHETUYECKYI0 TEOpPHUIO CTPOEHHUS BEILECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma Juisl ydacTka IIEeTH,
3akoH OMma i1l TTOJTHOM AJIEKTPUYECKOW 1enu, 3akoH [[xoyns - Jlenua,
3aKOH JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH COXPAHEHUS YHEPIHH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH OTPAaKEHUs CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs MMITYJIbCa, 3aKOH COXPAHEHHUS OHIIEKTPUUYECKOro 3apsna,
3aKOH COXpPaHEHUS MacCOBOrO uucia, MocTynatel bopa, 3akoH
pPalMOAKTUBHOTO paclaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3MUECKUX SABJICHUHN U IIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TpPAaHUIBl NPUMEHEHUS H3YYCHHBIX
¢bu3nyeckux Mojeiel: MarepualbHas TOYKa, HMHEpLHalIbHAsACUCTEMA
0TCYeTa, UJCATbHBIN Ta3; MOJIEIH CTPOCHHUS T'a30B, )KUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JIEKTPUUECKUH 3aps,

sJepHas MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa IpU
peneHny (pU3NYECKHX 3a/1a4;

6) BIaJACHHE OCHOBHBIMH METOJAMHU HAYYHOIO IIO3HAHMS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHBIE U3MEPEHUs
(U3NYEeCKUX BEIUYMH, BHIOWpas ONTUMAIBHBIA CHOCO0 H3MEpeHHs W
UCIOJb3ys HW3BECTHbIC METOJbl OLIEHKM HOrPEHIHOCTEd H3MEpeHuil,
MPOBOJIUTh HCCIEJOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HPSAMBIX  HM3MEPEHMH, OOBACHATH  IOJY4YEHHbIE
pe3yabTaThl, WCHONB3ysd (PU3MUYECKHE TEOpUH, 3aKOHBI W MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia Oe30MacHOro Tpyda Npu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  MCIIOJIB30BaHMEM  IIM(PPOBBIX
WU3MEPHUTENBHBIX  YCTPOHCTB HM  JIaOOpaToOpHOTO  00OpYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUA O METOAaX IOJy4YeHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTh YMEHHMSI PEIIaTh PACUETHBIE 33/1a4H C SIBHO
3aJJaHHON (U3NYECKOH MOJENbI0, HCHONB3ysd (U3NUYECKUE 3aKOHBI H
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOWPATh (PU3NYECKYIO
MO/IeINIb, BBIIENATH (PU3MUECKUE BEIWYMHBI M (OPMYJIBI, HEOOXOAUMBIC
JUIi €€ pelleHUs, NPOBOJUTH pacuyeTbl M OLEHUBAaTh PEAJTbHOCTh
MIOJTyYEHHOTO 3HAYCHUs (U3UYECKON BEITMYMHBI; PEllaTh KaueCTBEHHBIC
3aJaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBUM MpOTeKaHUs (PU3NYECKUX SIBICHUHN B IPUPOJIE U
UL TIPUHATHS TPAKTUYECKUX PEHICHHH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacCHOCTH MPHU 0OpaIieHnH ¢ OBITOBBIMHU NMPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJCHHMS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEO0XOAUMOCTH MPUMEHEHMs JOCTMKEHUN (DU3UKU U TEXHOJIOTUH Iis
paMOHATBFHOTO PUPOIOTIOIH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOW MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUIN
UCIOJb30BaTh IU(PPOBBIE TEXHOJOTMU Ul MOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIpPETAlMA W TIPEICTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlMY; PAa3BUTHE YMEHUH KPUTHYECKOTO aHAJIM3a MOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMeHUSIMH pabOTaTh B TPYIIE C BBHIMOJIHEHUEM
pPa3NMYHBIX  COIMAIBHBIX  POJIEH, IIAHUPOBaTh paboTy TPYIIIEI,
palMoHaIbHO paclpeeNsaTh IeSTeNbHOCTh B HECTAHJAPTHBIX CUTYAlUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIICHNE
paccMaTpuBaeMoil MpoOIeMBl;
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11) oBnagenue (CHOpMHUPOBAHHOCTH MPEJCTABICHUN) MpaBUIAMHU
3anucHu Gu3nIecKux GopMyI1 pernbeHO-TOUCIHON CHCTEMbI 0003HAYCHHI
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBeAeHH s POMEKYTOUHOM
aTTecTaluu 00y4aouUXcs M0 ANCIHUIJINHE

Iloka3aTeu u KPpUTEPHUHU OLICHUBAHUA KOMHeTeH]_[I/lﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KoHTpoJsibHBIC M TECTOBbIE 3aJaHUSA
KonTponpHbIe 3a1aHKs cOAEPKATCS B IPUIIOKEHUN 1.

MeTtoauyeckue MaTepHuaJbl
Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OIICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux GOpMUPOBaHUE KOMIIETCHIINM, COEPIKATCS B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBIE CpeACTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/1.06 PU3UKA (YTJIYBJIEHHBIN YPOBEHD)

1.1. ®opma npoMeKyTOYHOM aTTecTaluM: SK3aMeH (2 cemectp).

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yabTaTOB  BBIOJIHEHHA  33JlaHUH  NPOMEXKYTOYHOM  aTTECTALUU
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CIIEAYIOLINX MPUHIIMIIOB:

JIOCTOBEPHOCTH OLCHKH — OLICHMBAETCSl YpOBEHb C(HOPMHUPOBAHHOCTU 3HAHUM, YMEHMH,
MPAKTUYECKOTO OINbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHINH, KOTOpble HE0OX0AUMBI 1151 3(PPEKTUBHOTO BBHIIIOIHEHUS 3a/1aHUS;

HA/IKHOCTH OIEHKHM — CHCTEMa OIICHWBAHUS BBHIMOJHEHUS 3aJaHUN JOJDKHA 00J1a1aTh
BBICOKOM CTENEHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAaHUH, YMEHH, TPAKTHYECKOTO OMbITAa, OOMHUX ¥ NPOPECCHOHATBHBIX KOMIICTCHIUI
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMN 00YyYaroIuXcs;

OOBEKTUBHOCTH OLIGHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OcCOOeHHOCTEeH MpOo(ecCUOHATIBbHOW OpHUEHTALMHM WIM  TNpearnoYTeHUH
IIPENOIABATEINIEH, OCYIIECTBISIOINX KOHTPOJIb UIIN aTTECTALUIO.

[Ipy BBINONHEHUM MNPOLEAYP OLEHKU 3aJaHUM HCIOJB3YIOTCS CIEAYIOIME OCHOBHBIE
METO/BbL:

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOJAHbBIX 0aJlIOB;

Hcnonb3yetcs Ty OanbHas IIKaja Ul OLIEHUBAaHUS pe3yIbTaTOB O0YUEHUS:

IlepeBoj nsiTu GanbHOM KBl yU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJly:

Ounenka Kosnn4yectBo 0a/1510B, HAOpaHHBIX 32 BHIIIOJIHEHHE
TeOPeTHYeCKOro M NPAKTHYECKOro 3aJaHusl,
CpeHUil 0aJ1J1 0 HTOraM aTTeCTalluH

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
OrieHka 2 «HEYIOBIECTBOPUTEIIHHOY <29

1.3. KoHTpPOJIbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemuts 3amauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHUE: OMPEACIICHUE, TPACKTOPHS, IPOUIECHHBIN MyTh, IEPEMEIIEHNUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABUKEHHE: ONIPEACIICHUE, CKOPOCTh, IEPEMEILICHUE, YPABHEHHUE IBUKEHUS.

3 I'paduk paBHOMEpPHOTO BIXKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKEHHUE: OIIPEEIICHUE, YCKOPEHHUE, CKOPOCTh, IEPEMEILICHHUE.

5 I'paduk ckopocTH IpU PAaBHOYCKOPEHHOM JIBHYKEHUH.

23



PaccmoTtpeTs Ha npumepe:

6 CBoOoaHOE maieHne Tel. Y ckopeHue cBoOoHoro najaeHus. Knunematndyeckue ypaBHEHHsI
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE TIO OKPYKHOCTH.

9 Unepuus. [lepriil 3akoH HeproToHA.

10 Macca. Cuna. UneptHOCTB. BTOpOIi 3aK0oH HBI0TOHA M1 €10 0COOSHHOCTH.

11 Tpertwnii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

12 Tedbopmanmst u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cuia TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMXKYIIETOCS C YCKOPEHUEM.

16 Cuna Tpenus. JIBrmxeHue noj AeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanudeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPTHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTeNnbHOTO
neuxenus. [lepros konebaHuii MaTeMaTHYECKOTO U MPYKUHHOTO MasTHHUKA.

23 MexaHnuecKue BOJHBI: OIPEICICHHUE, YCIOBUS BO3HUKHOBEHHS, BUJbI BOJIH, JJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OMNpEAECHHE, HCTOYHHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. Y IbTPa3BYK U €ro MPUMEHEHHE

25 Ocnoubie nonoxernss MKT u ux ombITHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJICKYII:
aTOMHasl Macca, Yuciio ABOraJpo, KOJMYECTBO BEIIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEII.

27. Uneanbubiil ra3. OcHoBHOe ypaBHeHne MKT. CBsi3b AaBieHHs WACAIBHOTO Tras3a C
KMHETHYECKOM SHEPTUEH MOCTYNaTeIbHOTO IBIKEHHS MOJIeKyl. CBs3b JaBJICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEHl KHHETHUECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYII.

29. YpaBHeHHe COCTOSIHUS HAealIbHOTO ra3a (ypaBHeHHe MenaeneeBa-Knaneiipona).

30 M3otepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTtra, rpaduku mpoiecca.

31 M3o6apHsIii nporiecc: onpeaenenne, 3akou I eit-JIroccaka, rpaduxu mporecca.

32 M3oxopHbIii npotiecc: onpeaenenue, 3akoH [lapmns, rpaduku npornecca.

33 [NapooOpa3oBanue: ucrapeHue, KUMeHune. Y qenbpHasi TerioTa napoopa3oBaHus.

34 HacpleHHbId 11ap. 3aBUCUMOCTb JIABJIICHHS HACBILIEHHOTO NIapa OT TEMIEPaTyphl

35 BnaxHocTh Bo3yxa U ee n3Mepenrne. OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa

36 Kpucramnuueckue Tena u amopdusie Tena. [napnenue. Y nenbHas TemioTa MiaBIeHUs.

37 BuyTpeHHss sHeprus. BHYTpeHHsIsl SHeprus 0JHOATOMHOTO ujeanbHOro raza. Crnocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBbiii 3akOH TepMoAMHAMHUKHU. [IpuMeHeHuMe mNepBOro 3akoHA TEPMOJAMHAMHUKH K
M30IPOLIECCaM.

40 Dnexktpuueckoe nosie. CBONCTBA 3JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTUKHU.
3akoH Kynona

41 PaboTa 3NMEeKTPUIECKOTO MOJIsl. JHEPTeTHUYECKHE XapaKTEPUCTUKU dTICKTPUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSIKEHUS

423nexTpoeMKocTh. KoHaeHCaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEUHEHUSI KOHIEHCATOPOB
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44 DnexTpUueCKHUH TOK: ONPEIEIICHUE, HAIlpaBJICHUE, XapaKTEpUCTUKU. 3akoH Oma ais
y4yacTKa LIenu

45 IlocnenoBaTesnbHOE U MAapajlIeNbHOE COEIMHEHHE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabora u MomHOCTh ToKa. TeroBoe AeiicTBue Toka. 3akoH Jxoyns-Jlenna.

ITpoBOAHMKY B 3JIEKTPUUECKOM TOJ€E. [[U3IEKTPUKHY B AJIEKTPUUIECKOM IIOJIE.

48  DnexkTpuyecKWid TOK B mosaynpoBojgHukax. CoOCTBeHHass  MPOBOJUMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJYIPOBOHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€ 1oJIe: ONpeieeHue, HalpaBlIeHUe, PaBUIIO IPABOM PYKH, XapaKTEePUCTHKH
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs NPOHUIAEMOCTh
cpezbl). DHeprusi MArHUTHOTO MOJIsS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarauTHOM nHAyKuuu. [IpaBuio Jlenuna.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINN B IOJIBUKHBIX IPOBOJIHUKAX

54 SBnenne camounaykuuu. ManykruBHocts. 9JIC camonHayKInu

55 CBoOoHbBIE U BBIHY)KJICHHbIC 3IE€KTpPOMAarHuTHele Kojebanus. KonebarenbHbI KOHTYD.
[lepron cBOOOHBIX AMEKTPHUECKUX KOJIeOaHUH

56 IlepemenHslii ToK. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBJIEHUEM, C KaTyIIKON
Y KOHJIEHCATOpOM. J[eMCTBYIOIIME 3HAYEHUS CUJIbI TOKA U HAIIPSKEHUS

57 Tpancdopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns rpanchopmaTopos.

58 DnexkTpoMarHUTHBIE BOJHBI M HUX OKCHEpUMEHTalIbHOE oOHapyxeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 N3obpetenne paguo A.C. Ilonossim. [IpuHIMT paanocsszu

60 CxopocTtsb cBeta. [Ipupoaa cBera. 3aK0H OTpakKeHUs CBETa

61 Ilpenomnenue ceera. 3aKOH MPETOMIIEHUS CBETA

62 IlosHOE OTpakeHHe cBeTa

63 JIunzbl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcus cBera

65 Unrepdepenuus BoiaH. Untepdepenus crera

66 ludpakuus ceera

67 NndpakpacHoe u ynprpaduoiaeToBoe u3iiydeHue. PEHTTeHOBCKOE U3TyueHne

68 ®0oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 17151 hoTodPdexta

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, B-, Y- U31ydeHus. PaquoakTUBHBIE IPEBPAILICHUS

74 S nepubie cunbl. CTpoeHHE aTOMHOTO siipa

75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHble peakuun

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepneliii peaktop. TepMosaepHbIe peakiuu

78 3akoH paguoOaKTHBHOro pacnaga. [lodydeHue paauoOakTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX U3JITy4EHUN

79 DNEKTpUUYECKUI TOK B 3JEKTPOIUTAX. DIEKTPOJIU3 U €T0 3aKOHBI

80 DnekTpuueckuil Tok B razax. HecamocrostenpHbiil pazpsaa. CaMOCTOATENbHBIN pa3psal U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrymarel OliHmTelHa. IIpocTpaHCTBO M BpeMs  CHELUAIBHON  TEOpUHU
OTHOCUTEIILHOCTH
83 CBs13b Macchl M HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABTOMOOWIL yHanseTrcs OT MOCTa, ABUTasACb DPABHOMEPHO M MPSIMOJIMHEHHO €O
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoOmib depe3 10c, ecnu B
HayaJbHbI MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha paccTossHuu 0,2 km?

2. Benmocuneauct, qBUrasicb paBHOMEpPHO, mpoesxkaer 20 M 3a 2¢. Onpenenurte, Kakoil myTh
OH IPOEJET MPU JIBUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKo BpeMeHu OyaeT nagath Teio ¢ BeicoThl 0,02 kM, 0,08 km?

4. UeMy paBHa cuwiia TPEHUsI, €CIU MOCJE TOTYKa BaroH Maccoit 20 T ocranoBuiica yepe3 S0
C, PO IPU 3TOM paccTtosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, ABMXKyIIMiicS co
CKOpOCTBIO 72 KM/4, €CITM BBIKJIIOYHTH ABHraTenb? CpemHsisi cuiia CONMpOTHBICHUS ABMkeHuto 0,2
kH.

6. JIa Ms4a OpOIICHBI BEPTHKAIBLHO BBEPX CO CKOpOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHUYECKas YHEPTHS Ka)XJI0ro Msda CTaHET PAaBHOM €ro MOoTeHIMaIbHO!?

6. B mpotiecce M130XOpHOTo OXJIaKI€HUS JaBJIEHUE ra3a yMEeHbIINUI0Ch B 3pa3a. Kakoil Obuia
HavalpHas TeMIepaTypa rasa, eciii KOHeYHasi TeMIIepaTypa cTana paBHOM 27°C u 47°C.

7. Jlna u3ob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOupu konudectBo TerioTel 9.4 MJx. Onpenenuth paboTy ra3a M U3MEHEHHUE €ro
BHYTPEHHEHN HEPruu

8. Ha ckoipko M3MEHHJIAaCh BHYTPEHHSS DHEPrus rasza, €cid €My COOOLIMIM KOJIHMYECTBO
teriotel 20 x/Ix 1 coBepmmin padboty Han razoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIWYECTBO
terioThl 30 k[ u coBepunian padoty Hag razom 40 k/x?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarh rasy, uToObl €ro BHYTPEHHSSI SHEprus
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepmi padoty 65 kJlx u 0,5 MJIx?

10. Ha kakoM paccTOSIHUM HaXOAATCS IpYT OT Apyra Todeunble 3apsaasl 2 1K u 5 1K, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun onieHKH K TEOPETHYECKOMY 3aaHUIO KpUTEepuu
OIleHKH
MakcumaJjibHbII
oaaa—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHUE U TTOHUMaHue (PU3NYeCcKoi 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHUI U 3aKOHOB;
- JIaeT TOYHOE OIpeje/ieHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(OpMIISIeT COMYTCTBYIOIIME OTBETY 3amucu (GopMyll, rpadukw,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSITEILHOCTD CYXICHUN, PUBOIUAT
BEpHBIC apTyMEHTHI, JIeNIaeT MPaBUIbHBIC BEIBOIBI,
- TOCIIEIOBATEIBHO, YETKO, CBS3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAaeT Ha
COITYTCTBYIOIIIME BOIPOCHI
2 - JEMOHCTPHpPYET 3HAaHWE€ U TOHMMaHHe (U3UUYECKON CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTpyIHEHHUS B BBIIBICHUW B3aUMOCBS3M (U3WYCCKUX  SIBICHUA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpe/cNieHUs] TIOHATUH, WCIOJNB3YIOTCSI HAy4HbIE TEPMHHBI TIpU
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3MUECKUX BEIUYMH M HMX CIHHHUI
WU3MEPCHUS;

- BEpHO, HO C HE3HAYUTEIHHBIMH OIMMOKAMHU BBITIOJHSICT 3aIHCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- TIpU OTBETE JEMOHCTPHPYET CaMOCTOSTEIBHOCTD CYXKIICHHUH, BBIBOIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHEI;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBATEIILHOCTH  YYCOHBIN
MaTepHaj u3jaraet, Ipyu OTBETE Ha BOIPOC JIOMYCKAET HECYIECTBEHHbIE
ommOKu U (WIK) HE OoJjiee ABYX HEJAOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTHh CaMOCTOSITEIILHO TpU TPeOOBaHMM TpPENoJaBaTessl; gacT
NPaBUJIBHBIC OTBETHI HA COMYTCTBYIOIHE BOMPOCHI

- packpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaiga, HO
00HapYKUBAIOTCSI CYILIECTBEHHbIE NPOOEIbl B MOHUMAaHUK B3aMMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JOIYyCKaeT OIIMOKM B OIpPENeJICHUM W MCTOJKOBAaHMM OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U WX CIUHHUIL
U3MEPEHUs, KOTOPbIE MOYKET HCIPAaBUTh CAMOCTOATENBHO WIM IpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTeNs;

- C CYLIECTBEHHBIMH OIIMOKaMM BBIIOJHSET 3alKCh GOpMYIl, rpaduKoB,
PUCYHKOB, CXEeM, KOTOpBIE CTYICHT IIOCIE 3aMEUaHHUsl YyCTpaHsEeT
CaMOCTOSTEIIbHO;

- CaMOCTOSITENTLHO (POPMYIIMPYET OTBET HA BOMPOC, MPUBOAUT YACTHUHO
BEPHbIE APTYMEHTHI, OT/EJIbHbIE BBIBOJBI HENb3sl CUUTATh BEPHBIMH U
000CHOBAHHBIMU;

- HapylleHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BONPOC JOMYIIEHa oJHAa rpybas ommuOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpyAHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SIBJIEHUH W 3aKOHOB, BBISIBUTH B3aMMOCBS3H
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAeT WIH JJaeT HEBEPHOE OIPEJICIEHUE U UCTOJIKOBAHUE OCHOBHBIX
NOHATHUH, 3aKOHOB, TEOpUH, (PU3MUYECKHX BEIWYMH U HX EIUHHUIL
M3MEpEHMUS;

- HE BEpHO BBINOJIHACT 3aMUCh (OpMYIL, TPaQHUKOB, PUCYHKOB, CXEM

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Banasl 3a
KpUTEepUHn
OLICHKH

Odopmiienue yciaoBus 3a1aHUA

MakcuMaJbHBI
oaJsa — 0,4 6aL1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauHl, IPEJICTABICHBI BCE
¢bu3nyecKkue BeINYHHbI

0,4

- yciioBue 3a7jaHusi 0hOpPMIIEHO ¢ HE3HAYUTENbHBIMU
HETOYHOCTSIMHU, TIPEJICTABJICHBI HEe Bce (DM3MUECKHE BEJTMUHUHBI

0,2
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- yciioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
HUcnoab3oBanue pusnyecKoid CHMBOJINKH MakcuMaabHbII
o0as1 —0,5 6anaa
- BEpHO 0003HAYECHBI CUMBOJIBI B YCIIOBHH 3aJ1a4H U B OpMyIIax, 0,5
WCIOJIb3YEMBIX B PEHICHUU 337291
- BepHO 0003HAaYEHbI CUMBOJIBI B YCIIOBHHU 3a/1a4H, JOIyIIeHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOJIh3yEeMbIX B PEIICHUU 337291
- IonyiieHa | HETOYHOCTh TPH 0003HAYEHUH CUMBOJIOB B 0,3
YCIIOBUU 33724, | HETOYHOCTh B (DOpPMYJIax, HCIIOJIb3yEeMbIX B
pElIeHNH 3a]1auu
- IOMYIIEHO 2 1 60s1ee HETOYHOCTH MPU 0003HaYEHUH CUMBOJIOB 0
B YCIIOBUHU 3a7a4u, 2 1 Oojiee HeTouHOCTel B (hopMyIiax,
HCIOJIb3YEMBIX B PEHICHUH 331a4U
Colur01eHre aIrOPpUTMA pellieHust MaxkcumajbHbIi
oaJs1 —
0,3 6ay1a
- pellIeHre 3a]]a41 OCYIIECTBIISETCS 0 AIrOPUTMY: IIEPEBOT 0,3
SIMHUI] U3MEPEHUS PUBNICCKUX BEITUIHH B MeXTyHAPOTHYIO
cucremy enunun (CH); 3anuch He0OXOAUMBIX (PU3HUECKUX
dbopmyT; MaTeMaTHYEeCKHid pacder 1o Gu3ndecKor Gpopmyre
- aJITOPUTM PEIICHUs 3a]]a4l OTCYTCTBYET 0
IMepeBon ennuul u3mMepenust Gu3M4ecKMX BeJIUYUH B MakcuMajabHBIA
Mexnynapoanyio cucremy exunun (CH) 0aJ1 -0,3 0am1a
- BEPHO TEepEeBEICHBI PACUYETHI IEPEBO/IA BCEX EAUHUI] 0,3
nu3MepeHus: GU3NYECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY
equaun (CH)
- nomyiieHa 1 ommOka Mpu MpoOBEACHUN pacyeTa nepeBoia 0,2
SIMHUI] U3MEPEHUS PUBNICCKUX BEITMINH B MexTyHaApOTHYIO
cucremy enunui (CH)
- IOTYIIEHBI 2 OMMOKY MIPU MPOBEICHUH pacyeTa rmepeBoja 0,1
SIMHUI] U3MEPEHUS PU3NICCKUX BETUIHH B Mex TyHApOTHYIO
cucremy enunui (CH)
- HEBEPHO MPOBEJICHBI PaCUEThI IIEPEBO/IAa BCEX STUHUIL 0
n3MepeHus: GU3NYECKUX BETUYUH B MexXTyHaApOAHYIO CUCTEMY
equaut (CH)
Hcnouab3oBanue pusnyecKux (popmy. A pelieHus 31244 MaxkcumanbHbII
oayt —
0,5 6as1a
- BEPHO U TIOCJIEIOBATEIBHO 3aMMCaHbl Bce (DOPMYJIBI B 0,5
COOTBETCTBUH C CHUMBOJIUKOW, HEOOXOMMBIE /IJIS1 yCTAHOBJICHUS
COOTHOIIIECHUS CYIIECTBYIOMIETO MEXTY (PU3NICCKUMHU
BEJTMYMHAMU
- MPaBUJIBHO COCTAaBJICHBI YPAaBHEHUS, CBA3BIBAIOIITIE
(u3nUecCKre BETMUUHBI
- BEPHO, HO HETIOCIIEA0BATEIHFHO 3aMCaHbl POPMYITHI B 0,4
COOTBETCTBUH C CHUMBOJIMKOM, HEOOXOUMOM I YCTAHOBIICHUS
COOTHOIIIECHUS CYIIECTBYIOMIETO MEXKTY (PH3NICCKUMU
BEJTMYMHAMU
- MPaBWJIBHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIITNE
(du3nUeCcCKre BETUUUHBI
- (hopMmyIIBI 3amMCaHBI MOCIIEA0BATEIHLHO, HEBEPHO 3amucana | 0,3
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(dhopmysa B COOTBETCTBUU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTAaHOBJICHHUS COOTHOIICHHSI CYIIECTBYIOIIETO MEXKITY
(bu3HYECKUMU BETUMIUMHAMU

- IOITYIIIEHA OJIHA OIIUOKA MPU COCTABJICHUH YPaBHCHHH,
CBSI3BIBAIONIUX (PH3UYECKIE BETUIMHBI

- popMyIIBI 3aMKCaHbl HETIOC/IEI0BATEILHO, HEBEPHO 3amnucaHa |
(¢hopmysia B COOTBETCTBUHU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTAQHOBJICHUSI COOTHOIIEHHUS CYIIECTBYIOIIETO MEXKIY
d)I/I3I/I‘IeCKI/IMI/I BCIIMYNHaAMU

- IONyIIIeHa O/IHA OITMOKA ITPU COCTABIICHUH YPaBHEHUH,
CBs3bIBAIOIIINX CI)I/ISI/I‘-IGCKI/IG BCIIMYHNHBI

0,2

- Bce (hOopMyIIbI 3allMCaHbl HEBEPHO
- IOIYIIEHBI OMIMOKA MPU COCTABIICHUU BCEX YPaBHEHHUH,
CBSI3bIBAIOIIUX (PU3UUECKHE BETUUHHbI

MaremMaTH YecKHue pacyeThbl o pusndeckum opmyiam,
KOTOpPbIe XapaKTepPU3yI0T paccMaTpruBaeMoe siBJIEHHE ¢
KOJINYECTBEHHOW CTOPOHBI

MakcuMaJbLHBII
oaJsia — 0,5 6a10B

- BEPHO MPOU3BE/IEHBI BCE MaTEMATUYECKUE PACUETHI 110 BCEM 0,5
¢uznyeckuM popmMyIaM B COOTBETCTBUH C €AMHUIIAMH
u3Mmepenuit pusndeckux BennuuH (CH);
- BCE pe3yJIbTaThl MATEMaTHYECKIX PACYE€TOB COJIEPIKAT
u(poBOE 3HAYEHUE U COOTBETCTBYIOLIEE EMY 0003HaUEHUE
enuHuUIB n3Mepenus pusnuecknx BemmynH (CH)
- BEPHO MPOU3BE/ICHBI MATEMAaTHUECKUE pacueThl 110 BCEM 0,4
¢usnyeckuM popmMyIaM B COOTBETCTBUH C €AMHUIIAMH
u3mepenuit pusndeckux Bennuux (CN),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUIECKOTO pacueTa CONEPKUTCS
TOJIBKO €ro IIU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEJICH MaTeMaTHUeCKui pacueT 1o 1 0,3
¢usnueckoil popmyse, HO B COOTBETCTBUU C €AMHHUIIAMU
n3mepenuit pusndeckux BennuuH (CH);
- B OJJTHOM pe3yJIbTaTe MaTEeMaTHYECKOTO PacyeTa COAEPKHUTCS
TOJIBKO €ro IIU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEAECH MaTeMaTHUeCKuil pacueT 1o 1 0,2
¢dusnueckoil popmyie 0e3 ykazaHHs eJMHUIL U3MEPEHUI
¢usnueckux BennuuH (CH);
- BCE PE3yJIbTaThl MATEMaTUYECKHX PACUETOB CO/IEPIKAT TOJIBKO
11 (pOoBbIE 3HAYCHUS
- HEBEPHO MPOU3BEJICHBI BCE MaTEMAaTHUECKUE pacueThl 0
OTtBeT mocJie pemeHus 3a1a4u MakcumasibHbIH
oaJ —
0,2 6as;10B
- 3a]1a4a B KOHIIE PEIIEHUS COAEPIKUT BEPHBIA OTBET 0,2
- 3a]1a9a HE COJICPKHUT B KOHIIE PEUICHUS BEPHOTO OTBETA 0
YcTHoe 00bsiCHEeHHe pelIeHUus 3a1a4M MakcuMasibHbIH
0aJwI —
0,3 6aJ10B
- 00BsICHEHHE peIIeHUs 3a/1aHus TTOCIIeA0BaTEeNbHO, CBSI3HO, 0,3

JIOTUYHO, BBIBOJ apryMmCHTHPOBAH U O6OCHOBaH; IMpaBHUJIbHO U
00CTOSITENILHO Ja€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE
BOIPOC (BOIPOCHI)
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- HE3HAUUTEJIBHO HApYIIEHA I0CIIE10BaTEIbHOCTD, JIOTUKA 0,2
OOBSCHEHUS PEIICHNS 3a/IaHHS, BBIBOJIBI APT'yMEHTHPOBAHbI U
00OCHOBAHbBI; CTYJICHT UCIIBITHIBACT HE3HAYUTEIIbHbIC
3aTpyJHEHUs], OTBEYasi Ha COIYTCTBYIOIIHE BOIIPOCHI

- 3HAUUTENBHO HAPYILIEHA II0CIECI0BATEIbHOCTD, JIOTHKA 0
OOBSICHEHUS pellIeHus 3alaHus (CTYACHT HE MOKET OOBbSCHUTb,
KakuM 00pa30M MPHILENT K PEIICHHUIO 3a/IaHHsI ), BBIBOJIBI HE
MOTYT CUUTaThCs apIyMEHTHUPOBAHHBIMU 1 00OCHOBaHHbBIMU;
CTYJICHT UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYAHECHM, OTBEYas Ha
COIYTCTBYIOILKE BOIIPOCHI

1.4. MarepuajibHO-TeXHHYeCKOe olecredyeHue Jisi MPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinonnenue 3aganuii IpoMEXXyTOYHOM aTTECTallud MPOBOAUTCA B yueOHOM KaOWHETe
«Dusukay, madboparopuu HU3UKH.

1.5 VYuyeOHo-MeToauueckoe U HHPOPMAUMOHHOE o0ecriedyeHUe JIs1 TPOBeAEHUS
NMPOMEKYTOYHOM aTTeCTAUM

OcHoBHBbIE yUeOHbIC U31aHUA

1. HmutpueBa B.®D. dusuka nns npodeccuil M CHENUAIBHOCTEM TEXHUYECKOTO
npoduns: yueOHUK AJs CTYH. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuesa. - 8- usm.,
ctep. - M.: U3narensckuii eHTp «Akagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. JmutpueBa B.®. ®usuka i npodeccuid M CIENHAIBHOCTEH TEXHHYECKOTO
npodwis: JlabopaTopHslii npakTuKyM: ydeOHoe nocooue/ B.®. /Imurpuena, A.B. Kopxkyes, O.B.
Myprasuna : (5-e w3m) (B osektponHoMm  ¢opmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanaumraukos, H. 1. ®u3uka B 2 4. Yactp | : yueOHUK U MPAKTHUKYM JJIsI CPEIHETr0
npodeccnonamsHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBseB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo FOpaiit, 2020. — 254 ¢. — (IIpodeccnonanbHoe 0Opa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii // 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

4. Kanaumraukos, H. 1. ®u3uka B 2 4. Yactp 2 : yyeOHUK U MPAKTHUKYM JJISI CPEIHETr0
npodeccnonamsHoro obpazosanus / H. I1. Kamammaukos, C. E. MypaBeeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo HOpaiit, 2020. — 244 c¢. — (IIpodeccnonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii // 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yue6uuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazosanue). ISBN 978-5-406-06464-1

JlonoJiHUTe/IbHBbIE YYeOHbIe U31aHUs

6. BacunweB, A. A. ®usnka: yuyebHOe mocoOue s CpeaHero npodecCHOHATBLHOTO
obpazoBanus / A. A. Bacuiwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ W31., UCIP. U JOI. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 ¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, FO. P. ®usuka: xonebanus, oNTHKa, KBaHTOBas (U3HKa: yueOHOE mocooue
UL cpenHero npodeccuonaabHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3n., Wcmp. U JON. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponusiii // OBC FOpaiir [caitr]. — URL: https://urait.ru/

8. Mycun, 0. P. ®usuka: MexaHuWKa CIUIOIIHBIX Cpei, MOJEKyJsapHas (u3uka U
TepMOJAMHAMUKA: ydeOHOe TocoOue miisi cpeaHero mpodeccuoHaabHOro obOpazoanus / HO. P.
Mycun. — 2-e u3n., uchp. u jgon. — Mocksa: UznarensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texkct: anextponHbIi // DBC
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

HNHuTepHeT-pecypcesl

9. www.fcior.edu.ru (deaepabHbIN IEHTP HHHOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB)
10. www.dic.academic.ru (Axagemuk. CioBapy ¥ SHIIUKIOIETUH )

11. www.booksgid.com (DnexkTpoHHas OMOINOTEKA)

12. www.globalteka.ru (I'mo6anpHas 6MOIMOTEKA SIAEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EarHo€e OKHO 10CTyIa K 00pa3oBaTeabHBIM PECYPCaM)

14. www.st-books.ru (JIyumas yueGHas qureparypa)

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTeIbHbII TOPTA)

16. www.ru/book (DnexrTpoHHas 6uOIMOTEYHAs CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6paszosarensabie pecypenl MHTEpHETA - PU3NKa)

18. www.school-collection.edu.ru (Exunas kosutekuus uudpoBbIX 00pa30BaTENbHBIX PECYDPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeToanyeckas razera «dDusukan)

20. www.n-t.ru/nl/fz (HoGenesckue naypeatsl o Gu3uke)

21. www.nuclphys.sinp.msu.ru (SInepuas dusuka B MuTEpHETE)

22. www.college.ru/fizika (IToaroroska k EI'9)

23. www.kvant.mccme.ru (OKypuan «KBant»)

24. www.yos.ru/natural-sciences/html OKypuan «IlyTe B HAyKy»)

Metoanyeckue yKa3aHus i1 00y4alOMIMXCS 110 OCBOCHUIO TUCHUIIMHBI

25. MeToauueckue yKa3zaHus JUIsi 00yJaroMIMXCs 10 BBIIOTHEHUIO IPAKTUIECKUX padoT.
26. Meroanueckue yka3zaHus JJi1 00ydaroluXcs 10 BRIMOJIHEHUIO Ta00paTOpHBIX padoT.
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