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1. TACIIOPT PABOYEH TPOT'PAMMBI YYEFHOU JUCIHATIIIMHBI «®@U3UKA»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHoOM muctumuinabl bJ[.07 ®dusuka paspaboTtaHa sl CTYJACHTOB
cnenuanbHocTy 33.02.01 dapmanus B KadyecTBE NPUMEPHONW IpOrpaMMbl Ui peaju3aluu
OCHOBHOM TpodeccHoHaIbHON 0Opa3oBarenbHo# nmporpammMbl CITO Ha 6a3e 0OCHOBHOTO OOIIETO
o0Opa3oBaHMs C MOJYYCHHEM cpeiHero obmiero oopasosanus (mpotokoi Ne 3 ot 21 utons 2015 .
Perucrpanuonnsiii Homep penen3uu 384 ot 23 utons 2015 r. PI'AY «DUPOy»); ¢ BHECEHHBIMU
W3MEHCHHMSIMH,  pPEKOMEHJOBaHHbIMH  DenepasbHBIM  TOCYAAPCTBEHHBIM  OIO/IKETHBIM
00pa3oBaTeNbHBIM  YUPEXKACHUEM JOMOJHUTEIBLHOTO0 MpOQecCHOHAIbHOIO  00pa3oBaHUs
«UuCcTHTYT pazButus npodeccuonanbHoro oodpazosanus» (PI'BOY AIIO «UPIIO») ¢ yuerom
[IpumepHO# OCHOBHOM 00111€00pa30BaTENbHON MPOrPaMMbI CPEIHEro o0Iero oOpa3oBaHUs,
onoOpeHHo pemieHueM (enepanbHOro y4e0HO-METOAUYECKOTO OOBEIUHEHHUS 10 OO0IIeMy
oOpazoBanuio (mpoTokoia ot 28 uroHs 2016 r. Ne 2/16-3), ¢ yuetom yrounenuit ®I'AY «OHUPO»
(nmpotokon Ne3 ot 25 mas 2017 r.)

1.2. Mecro y4eOHOH MUCHMIUIMHBI B CTPYKType MNPOrpaMmbl IOATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:

YueOnas aucuumimHa «®Pusnkay sBISETCS Yy4yeOHBIM MpPEeIMETOM IO BBIOOPY U3
obs3arenpHONM mpeaMmeTHol obnactu  «EctectBenHbie Haykm»y DPI'OC cpemHero oOrmiero
oOpa3oBaHHs.

Juctummmaa «Du3ukay uzydaercs B 00meoopazoBarenbHoM nukiie yaeonoro OITOIT CTIO
Ha 06a3e OCHOBHOI'O 00IIEro 00pa30BaHUs C OTyUYEHUEM CPEAHEro 001ero oopa3oBaHusl.

Mecrto y4yeOHOW aucuuIUMHBI «DH3HMKa» - B COCTaBe 00IIE00Pa30BaTENbHBIX YYeOHBIX
JUCIHUIUIMH 10 BBIOOPY, (opmupyemblx U3 00s3aTenbHBIX IpeaMeTHbix obmacteit OI'OC
cpenHero oomero oOpazoBanus, misa crneuuanbHocTedl CIIO cootBercTBYOLIEro Mpoduis
po(eCCHOHATILHOTO 00pa30BaHMSL.

ITpu OCBOCHHH CIIeLIMATBbHOCTEN CIIO €CTECTBEHHO-HAYYHOI'O npoduist
npodeccruoHaabHOro 00pa3oBaHus ¢pu3nka nzydaercs Ha npopuiabHoM ypoBHe OI'OC cpeanero
oO1ero oopa3oBaHusl.

1.3. Hdeau u 3apaun y4eOHOM JMCHUIIMHBI — TPeOOBAHUS K Pe3y/JbTATAM OCBOCHUS
AUCHUIINHBI:

Coneprkanne nporpaMmmbl «Du3rkay HalpaBIeHO HA TOCTHKEHUE CIECTYIONUX Yyeel.

— OCBOEHHE 3HaHUM 0 (PyHIaMEHTaIbHBIX (PU3NUYECKUX 3aKOHAX U MPUHLHUIIAX, JIEeKAIIUX B
OCHOBE COBPEMEHHOH (pu3nueckoil KapTHHBI MHUpa; HanOojiee BaXKHBIX OTKPBHITUAX B 00JacTH
(GU3MKYM, OKa3aBIIMUX OIpENENsIoee BIUsSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIOIMH; METOJax
HAy4YHOTO I03HAHUS IPUPOJIBI;

— OBJIQJICHUE YMEHHUSMHU TPOBOJUTH HAOIIOAEHUS, IUJIAHUPOBATh U  BBINOJHSATH
SKCIIEPUMEHTHI, BbIIBUTaTh TMIIOTE3bl U CTPOUTH MOJEIH, IPUMEHATH MOJTy4YeHHbIE 3HAHUS 110
¢usuke 11 OOBSCHEHUS Ppa3HOOOpa3HBIX (PU3MUECKUX SBIEHUMH U CBOHCTB BEUIECTB;
MIPaKTUYECKH HCII0JIb30BaTh ¢buznueckue 3HAHMUS, OLICHUBATh JIOCTOBEPHOCTD
€CTeCTBEHHOHAYYHOI HH(pOpMaInu;

— pPa3BHUTHE [TO3HABATEIBHBIX HHTEPECOB, MHTEIEKTYaJIbHBIX M TBOPYECKUX CLIOCOOHOCTEH
B Tpolecce MpUOOpeTeHus 3HaHWNW M yMEHUH M0 (U3MKE C HCHOJIb30BAHUEM DPAa3IMYHBIX
HMCTOYHUKOB MH(GOPMAIIMU 1 COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTU;

— BOCHUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIIO3HAHMS 3aKOHOB  MPUPOJBL,
UCTOJb30BAHUS JOCTHXKEHUH (U3MKKM Ha OJlaro pa3BUTUS 4YEIOBEYECKOW IMBHIIN3ALNM;
HEOO0XOAMMOCTH COTPYAHUYECTBA B IIPOLIECCE COBMECTHOI'O BBIITOJHEHMS 3a/1a4, YBAXKUTEIBHOTO
OTHOLICHWSI K MHEHHUIO OIIMOHEHTAa TpU OOCYXJEHHH NPoOJIEeM eCTEeCTBEHHOHAYYHOTO
COJIEp>KAaHUs; TOTOBHOCTH K MOPAJIbHO-3TUYECKOH OLIEHKE UCTIOIb30BaHUS HAYYHBIX JOCTHKEHUH,
4yBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KaIOILEN CPEebl;



— HCIMOJb30BaHUE NPUOOPETEHHBIX 3HAHUI U YMEHUH Ul PELICHUs MPaKTUUECKUX 3a/1ad
MOBCEHEBHON >KMU3HHU, oOecreueHus Oe30MmacHOCTH COOCTBEHHOW JKHU3HU, PalMOHAIBHOTO
IIPUPOJIOIIOIB30BAHUS U OXPaHbl OKPY>KAIOLIEH cpelibl U BO3SMOXKHOCTb IPUMEHEHUS 3HAaHUN IIpU
pelleHUH 33124, BO3HUKAIOIIUX B TOCIEAYIONMEH MpodhecCHOHaIbHON AEITEIbHOCTH.

OcBoenue cojnepxkaHus ydeOHOM aucuuiuivHbl «Pu3nka» o0ecreuyuBaeT JOCTHIKEHHE
CTYJEHTaMH CJIEIYIOUINX PE3YyJIbTaTOB:

JUYHOCHHBIX:

— YyBCTBO I'OPJOCTH U YBAKEHMSI K UCTOPUHU U JOCTHIKEHUSM OT€YECTBEHHON (PU3UUECKOIt
HayKH; (PU3UYECKH T'PaMOTHOE TOBEICHHE B MPO(PECCHOHATBHON MEATEIBHOCTH U OBITY IpH
oOparieHnu ¢ npudopamu U yCTpoicTBamy;

— TOTOBHOCTb K IIPOJIOJKEHHUIO 00pa30BaHMsl M MOBBIMLICHHs KBaTU(UKALUU B U30paHHOM
poeCCUOHATIBHOMN IEATETLHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIH (PU3NUECKUX KOMIIETESHIIHIA B
3TOM;

— YMEHHE UCHOJb30BaTh JOCTHKEHHUS COBPEMEHHOW (M3MYECKON HayKu U (PU3MUECKUX
TEXHOJIOTUH JUIS TIOBBIMICHHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO PpAa3BUTUSI B BBIOPaHHOM
po¢eCCUOHATILHOMN 1€ TENIbHOCTH;

— YMEHHE CaMOCTOSITENIbHO 10OBIBATh HOBBIE AJIs ce0s (pu3nueckue 3HaHUs, UCTIOIb3Ys IS
3TOTO JIOCTYIHBIE HCTOYHUKH WH(POPMAIIHH;

— yMEHHE BbICTpauBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHS B KOMaHJE IO PELICHUIO
00ImMX 3a7a4;

— yMEHHE YIpaBJIsITh CBOEH MO3HABATEIBHOW IEATEIbHOCTBIO, MPOBOJUTH CaAMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHUS;

MemanpeomMemHuix:

— HCIIOJIb30BAHHME PpA3IMYHBIX BUJAOB II03HABATEJIBLHOM JEATEIBHOCTU JUISI PELICHUS
¢bu3nUeckux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMs (HaOIr01eHus,

— OIHKCaHMs, U3MEPEHUS, SKCIIEPUMEHTA) JJIsl U3YUEHHUS PA3TUUYHBIX CTOPOH OKPY KAIOLIEH
JIEHCTBUTEIIFHOCTH,

— HCIIOJIb30BAHWE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OMNEpalMid: TOCTAaHOBKU 3aJayH,
(bopMynIMpoBaHUs TUIOTE3, aHAIM3a M CHUHTE3a, CPaBHEHMs, OOOOIIEHHUs, CUCTEeMaTH3allH,
BBISIBJICHUSI IPUYUHHO-CJIEICTBEHHBIX CBSA3€H, ONCKa aHaIO0roB, (P OPMYyJINPOBAHUSI BHIBOIOB IS
M3YYEHUS PA3IUYHBIX CTOPOH (PM3NYECKUX OOBEKTOB, SBJICHUH U IPOLECCOB, C KOTOPHIMH
BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCA B MPodecCHOHANBHOU cepe;

— yMEHHEe F'eHEepUpOBaTh UJIEU U OTIPEAEIATh CPEICTBA, HEOOXOIUMBIE I UX peanu3aluy;

— yMEHHME UCHOJb30BaTh pa3jMuHble MCTOYHMKH JUIs TOJIy4YeHHs (U3HUECKON
uH(pOpMaInH, OLIEHUBATH €€ JOCTOBEPHOCTD;

— YMEHHUE aHAIMU3UPOBATH U MPEJICTABIATh MH()OPMAIIHIO B Pa3IMYHBIX BUIAX;

— yMeHHe MyOJUYHO NPEJCTaBISTh PEe3yJbTaThl COOCTBEHHOTO HCCIEAOBAHUS, BECTH
JMCKYCCHH, JIOCTYIIHO M TapMOHHYHO codYeTas cojepkaHue Hu (OpMbl IpelCTaBlIseMOn
nH(popMaLnu;

npeomemmuuvix:

— c(hOpMHPOBAHHOCTh MPEAICTABICHUI O POJIU M MecTe (PU3UKU B COBPEMEHHOM Hay4HOI
KapTUHE MUpa; MOHUMaHKe (HU3MUECKOl CYIIHOCTH Ha0It01aeMbIX Bo BeeneHHOH siBieHui, ponn
¢u3uku B GOPMHUPOBAHUU KPYro30pa U PYHKLIHOHATHHON I'PAaMOTHOCTH Y€JIOBEKA ISl peIIeHUs
MPaKTUYECKHX 3aj1ay;

— BIAJICHHE OCHOBOINOJAralolMMU (PU3NUYECKUMH TOHATHUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3HUECKON TEPMUHOIOTUU U CUMBOJIUKHY;

— BJaJCHHE OCHOBHBIMH METOJAMH HAy4YHOT'O IO3HAHMSA, UCIOJIb3YyeMBIMU B (pu3HKe:
HaOJI0ICHNEM, OIUCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

— yMeHus oOpabaTbIBaTh pe3yJbTaThl U3MEPEHUH, OOHApYKUBATh 3aBUCUMOCTb MEXKIY
($U3NIECKUMHU BETMYMHAME, OOBSCHITH OJTYYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBL;

— c(hOpMHPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a/1aUH;



— c(hopMUpPOBaHHOCTH YMEHHS NPUMEHSTH MTOIYyYCHHBIC 3HAHUS JUIs1 OOBSICHEHHS yCIOBHUI
npoTeKaHus (U3NYECKUX SIBJICHUH B MPHPOJE, NPOoPecCHOHATbHON chepen sl MPUHATUSL
NPaKTHYECKUX PEIICHUH B TOBCEIHEBHOM KHU3HMU;

— chopMUpOBaHHOCTh COOCTBEHHOW MO3MLIMH II0 OTHOUICHUIO K (u3ndeckoi
nH(pOpMaINH, TTOTy9aeMON U3 Pa3HbIX HCTOUHUKOB.

1.4. IlepeueHb IIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHsl MO JAUCHUILIUHE (MepeYyeHb
¢dopmMupyeMbIX KOMIIETEHIUIT)
He NPedyCcMOmpPeHo.

2. CTPYKTYPA Y COAEP)KAHUE YUEBHOM TUCIIUILINHBI

2.1. O0beM yueOHOI 1M CUMIIMHBI M BUAbI YU4eOHOIl padoThl

N Bcero CemecTtpbl
Bun yuebnoit paboTsl 4ACOR 1 5
Y4yeOHasi Harpy3ka (Bcero) 78 32 46
AyauTopHbBIE 3aHATHS (BCEro) 78 32 46
B ToMm uncie:
3aHSTH JIEKIIMOHHOI'O THUIIA 16 22
MIPaKTUYECKHE 3aHITUsI (TPAKTUKYMBbI) 16 24
CamocrosiTesibHasi padoTa (Bcero) HE MpeyCMOTpEHA
[TpomexyTouHas aTTectanms (9K3aMeH/3a4et/aud).3a4er) aud. 3a4er
OO6m1ast TpyI0eMKOCTh 78 32 46
2.2. CTpyKTYpa AMCHUILINHBI:
KosmuecTBO ayIMTOPHBIX 4aCOB
HaumeHoBaHue pa3iesioB U TeM Teopernueckoe IpakTHieckue u
Bcero o JlaGopaTopHbIe
o yqu“e 3aHATUA
Beenenne 2 2
1. Mexanuka 16 8 8
2. MonekynsapHas ¢pusuka. Tepmoagunamuka 12 6 6
3. DIeKTpOMHAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHThl KBaHTOBOU (DU3UKHU 4 2 2
6. OBosmronus Beenennon 4 4 8
Bcero no qucuumiinHe 78 38 40




2.3. TemaTnueckuii NJIaH U cofepkaHue y4eOHOH TUCHUILINHBI «PU3HKa)

HaumenoBa Conep:kanue y4eOHOro MaTepuaa O0bem | Popmupyembre
HHE NMPAKTUYEeCKHE 3aHATUS U CAMOCTOSAITeJIbHAs padoTa 4acos Hpgglfc'z;:“a_
pa3aesioB u o0y4aronerocst JAbHBIE
TEeM KOMIICTCHUI U
1 2 3 4
Beegenne | Copep:xanue ydyeOHOro marepuaJia 2 OK 03
Jlexknun OK 05
Tema 1.1. ®uzuka — dyHIaMeHTATBHAS HAYKa O IPUPOJIC.
3Havenue ¢uznku npu ocBoenuu npodeccuit CIIO u
cneruanbHoctei CIIO.
1. Coaep:xanue yueOHOro MaTepuaJia 14 OK 01

Mexanuka | Jlekuuu OK 02

Tema 1.2. Kunemarnka MaTepuaibHOM TOUKU OK 04
Tewma 1.3. [Ilunamuka OK 05
Tema 1.4. 3akoHbBI COXpaHEHUS B MEXAHUKE OK 07
Tewma 1.5. Mexanuueckue K0JieO0aHUs U BOJTHBI

IIpakTHyeckue (JiadopaTopHbie) 3aHATHS 14
HccnenoBanue 1BUKEHUS Tella MO I€HCTBUEM

MTOCTOSIHHOM CHJIBL.

N3yueHue 3aKoHa COXpaHEHUs UMITYJIbCA.

CoxpaHeHne MeXaHMYECKON YHEPTUH MIPH IBUKEHUH Teja

MO/ ICMICTBUEM CHJI TSDKECTH U YIPYTOCTH.

CpaBHeHue pabOThI CUJIBI C UK3MEHEHUEM KUHETHUECKOM

SHEpPTUU Tena.

N3yueHune 3aKk0HOB COXpaHEHUS Ha IPUMEPE yaapa IapoB

1 0AJUTMCTUYECKOTO MasTHHKA.

N3ydeHnne ocoOOEHHOCTEHN CUIIbI TPEHHSI (CKOJIBKEHUS).

2. OcHoBbl | CopepixaHue yueOHOI0 MaTepuasa 8 OK 01
MoJIeKkyJaspH | Jlekuuu OK 02
oif pusuku u | Tema 2.1. OCHOBBI MOJIEKYJIIPHOM KMHETUYECKOU TEOPUH. OK 03
TepMoaAuHa- | MneanpHbli ra3 OK 04

MHKH Tewma 2.2 M3omporieccsl: 3aKOHBI M UX Tpaduueckoe OK 05
MpeACTaBICHUE OK 07
Tewma 2.3 OcHoBBI TepMOaMHAMUKH. [IepBoe Havano
TEpMOJAMHAMUKH U €ro npuMeHenue. Bropoe Hauano
tepmoauHamuku. KITJI. Iuka Kapnao
Tema 2.5. CBOMCTBO ITapOB, KHUAKOCTEHN, TBEPABIX TEI
I[IpakTnyeckue (1abopaTopHbie) 3aHATHSA 10
N3mepenne BIaKHOCTH BO3/1yXa.
N3mepenne noBepXHOCTHOTO HATSHKEHUS KUJAKOCTH.
Habmtonenue npouecca kpuctaumzauuu M3yyenne
nedopmanuu pactskeHus. MzydeHue TemioBoro
pacUIMpeHus TBEPABIX TEll.
N3yuenne ocoOCHHOCTEN TEMIOBOTO PACITUPEHUS BOBI.
3. Conep:kaHue y4e0OHOIro MaTepuaJia 14 OK 01
dnektpoau- | Jlekuun OK 02
HAMHKA Tema 3.1. DnekTpocratuka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04
Tewma 3.3. MaruutHble sIBIICHUS OK 05




Tema 3.4 DnekTpoMarauTHast HHIYKIUS
Tewma 3.5. DnexkTpoMarHuTHBIC KOJICOAHUSI U BOJTHBI

IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA

N3yuenue 3akona Oma aj1s ydacTka LelH,
IIOCJIEI0BATEIBHOTO U NApalIEIbHOTO COEINHEHNUS
IIPOBOJTHUKOB.

N3yuenue 3akoHa OMa a1 IOJHOM LIEIH.

W3ydenue sBaeHUs 371€KTPOMAarHUTHON MHTYKIIUH.
Onpenenenne TemMnepaTypbl HUTH JIaMITbl HAKAJIMBAHUS.
Onpenenenne 3/]C 1 BHyTpEHHETO COTPOTUBIICHUS
HCTOYHUKA HAIPSDKEHUSL.

16

OK 07

4. OnTuka

Conep:kanue y4e0OHOIro MaTepuaJa

Jlekuuu

Tewma 4.1. Ilpupona cBeta. OcHOBBI hOoTOMETPUHN

Tema 4.2 DnemeHTsl reomeTpudeckoil onTuku ToHKHE
nuH3bl. [locTpoenne n3o0paxeHuit B TMH3aX U 3epKajax
Tema 4.3. BosiHOBBIE CBOMCTBA CBETA

IIpakTHyeckue (JiabopaTopHbie) 3aHATHS

N3yuenue n3o0pakeHus NpeMETOB B TOHKOM JIMH3E.
W3zyuenune natepdepeHuun u audpakuum ceta.
I'pamynpoBKa CieKTpOCKONa U ONPEAEIICHUE ITIMHBI BOJIHBI
CHEKTPAJIbHBIX JIMHUH.

OK 01
OK 02
OK 04
OK 05

5. OcHoOBBI
CIEeNHAIBHO
i Teopum
OTHOCHTEJIb
HOCTH

Coaep:xanue yueOHOro MaTepuaJia

Jlexnun

Tema 5.1 OcHOBBI cielIMaIbHON TE€OPUN OTHOCUTEIBHOCTH.
[Toctynats! DitHmTeiina. [Ipeobpazosanus JlopeHna.

IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA

WM HBapnaHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKyyMe.
[Tocrynare! DitHmTeliHa. [IpocTpancTBO 1 Bpems
CIELIMAJIBHON TEOpUU OTHOCUTENBHOCTH. CBS3b MacChl U
SHEPruu cBOOOIHOM YacTHIIbl. DHEPrHsl MOKOS.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
J1eMeHTbI
KBaHTOBOM
(puzuxku

Coaep:xanue yueOHOro MaTepuaJia

Jleknuu

Tewma 6.2 DnemMeHTHl PU3NKK aTOMa, aTOMHOTO SIIpa U
AJIEMEHTAPHBIX YaCTHII

IpakTuyeckue (iabopaTopHbIe) 3aHATHUS

1. Pacuer MakcMMalbHOM KMHETUUECKOM HEPTUN
AJIEKTPOHOB NP POTOAIEKTPHUIECKOM P eKTe.
Omnpenenenne paboOThI BBIX0/Ia 3JEKTPOHA MO TpapuKy
3aBUCUMOCTH MaKCUMaJIbHOW KUHETHYECKON SHEPIUU
(OTO3TIEKTPOHOB OT YaCTOTHI cBeTa. M3mepenue paboThl
BBIX0/1a MJIEKTPOHA.

2. Pacuer 4acTOTHI U JJIMHBI BOJIHBI UCITyCKAaEMOI'O CBETA
IIPU IIEPEXOE aTOMa BOJAOPOAA U3 OJTHOIO CTAlMOHAPHOTO
COCTOSIHMS B APYTO€.

3. Pacuer sHEprum cBsI3U aTOMHBIX SIIED.

Omnpenenenue 3apsaa 1 MacCOBOTO YMCIIa aTOMHOTO S7pa,
BO3HHKAIOIIETO B PE3YyJITATE PAJUOAKTUBHOTO paclaja.
Brruucnenue sHeprum, 0cBOOOKIAIOMIEHCS MTPH
paaroakTUBHOM pacnaze. OnpenencHue NpoIyKTOB
SICPHOM peakuu. BeruKciieHne SHEpTuy,
0CBOOOKIAIOIIEHCS IPH ACPHBIX PEaKIHUsIX.

OK 01
OK 02
OK 04
OK 05
OK 07




7. Conep:xanue yueOHOro MaTepuasa 6 OK 01
IBoJnonusi Jekuuu OK 02
Bceesennoii | 7.1 ConneuHnas cucremMa: IJIaHEThI U Majble Tena. Cucrema OK 03
3emis-Jlyna. ) OK 04
7.2 Ctpoenue u 3Bomonus ConHIa U 3BE3 1.
Knaccudukanus 38€371. 3BE3/1bI U UCTOYHUKU UX SHEPTHH. OK 05
7.3 T'anaktuka. CoBpeMEHHBIE ITPEICTABIEHUS O CTPOCHUH OK 07
U dBOIIONNHN BeenenHon
IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA 4
HcTopus pa3BUTHS KOCMOHABTUKH
Nzydenne kapThl 3Be37HOT0 HeOa. HeOecHbIe KOOpAMHATHI,
OCHOBHBIE€ TOUKH U JJUHUU HEOECHOM Cephl.
Teneckonsl, o0cepBatopun, MKC
BCET'O 110

2.3.1 KoHTpPOJ1b U OLIEHKA Pe3yJIbTATOB OCBOCHHUS IMCHHUILINHBI

KoHTpo.1b M oO1leHKA pacKpbIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUS U IPUOOPETEHHBIE 00YYatOIUMUCS
YMEHUs1, HallpaBJIeHHbIE Ha (POPMHUPOBAHKE OOIINX U MPOPECCHOHANTBHBIX KoMIeTeHIINA. KoMmeTeHnu
JIOJKHBI OBITH COOTHECEHBI C MPEAMETHBIMU PE3yJIbTaTaMU.

Kox 1 HanMeHOBaHHe Pa3nen/Tema Tun oneHoYHbIX
bopmMupyeMbIX KOMIIETEH LU MeponpUus THIA
OK 01. Beibupats criocoOb! pemenus |[Pasgen 1. Temsr 1.1, 1.2, 1.3 _ YCTHBII 01poc;
3aja4d mpodeccruoHanbHON Paznen 2. Temsr 2.1.,2.2., 2.3. (DPOHTAIBHEIH OMpOC;
NEATEIIbHOCTH IPUMEHUTENBHO K Paznen 3. Temn 3.1.,3.2.,3.3.,3.4., OIIEHKA KOHTPOTBHBIX
[Pa3IMYHBIM KOHTEKCTaM ;.5. "t il 4o pagor;
aznen 4. Temsr 4.1., 4.2.
’ HaOJII0JIEHUE 33 XO/I0M
Paszgen 5. Temnr 5.1., 5.2., 5.3.
BBITTOJTHCHUS
Pasznen 6. Temrn1 6.1., 6.2. 6 6ot
Pazmen 7. Temsr 7.1, 7.2 HAbOPATOPHEIX pabor;
- Sa— OIIEHKA BBITIOJTHEHHUS
OK 02. Mcnons3oBath coBpemennbie [Pazgen 1. Temsr 1.1, 1.2, 1.3 H .
1a00paTOpHBIX PabOT;
CpPEACTBA IOUCKA, aHAIIN3a U Paznen 2. Temnr 2.1.,2.2., 2.3. OLICHKA [IDAKTHICCKIX
WHTEpIpeTaui HHHOPMAIHH 1 Paznen 3. Temnr 3.1., 3.2., 3.3, :6OT ( IC)H_IeHI/IH
nH(popManMoHHbIe TexHooruu s~ [3.4., 3.5. aneCTBEHHHX
BBITIOJTHEHUS 33]1a4 Paznen 4. Tems1 4.1., 4.2. ACUCTHBIX 34 ’aq)'
npo¢eCCUOHATBHON EATETLHOCTH Paznen 5. Temsr 5.1., 5.2., 5.3. p Aat),
Pasnen 6. Temst 6.1., 6.2 OIICHKA TeCTOBBIX
Paznen 7. Temn1 7.1, 7.2 3a%aHHH;
OK 03. [manupoBath 1 Paznen 1. Temsr 1.1., 1.2, 1.3 HAOIJIIOICHUC 33 XONOM
[pEaI30BBIBATH COOCTBEHHOE Paznen 2. Temnr 2.1.,2.2., 2.3. BBITOTHCHIS
npodeccnonansHOe M TMYHOCTHOe  [Pasmen 3. Temsr 3.1., 3.2, 3.3, MHIUBUNyaJIbHBIX
[pa3BUTHUE, IPENPUHUMATETBCKYIO 3.4.,3.5. TIPOCKTOB 1 OLCHKA
NeATeNnbHOCTh B Ipodeccnonansroii  [Pasnen 7. Temsr 7.1, 7.2 BRITOJTHEHHBIX
cdepe, UCTIONB30BATH 3HAHUS 1O TIPOCKTOB,
(bMHAHCOBOI TPAMOTHOCTH B OTCHKA BBITTOTHCHHA
Pa3IUYHBIX KU3HEHHBIX AOMAIITHHX
CHTyaumsx CaMOCTOSTEIIbHBIX
OK 04. D pexTusHo Pasgen 1. Temst 1.1., 1.2, 1.3 pabor;
B3aUMOJIENCTBOBATH M paboTaTh B Pasnen 2. Temsr 2.1.,2.2.,2.3. HaGHIOHeHHeuH OILCHKA
KOJUIEKTUBE U KOMAHJIE Pasnen 3. Temnr 3.1.,3.2., 3.3, peICHNA KEHC-3a/1at,
3.4.,3.5. HaOJIIOIEHHE U OLIEHKA




Paznen 4. Teme1 4.1., 4.2. JIEJIOBOM UTPBI;

Pasznen 5. Temsr 5.1., 5.2., 5.3. HuddepenurpoBaHHbIit
Pasznen 6. Temnr 6.1., 6.2. 3a4er
Pazgen 7. Temsr 7.1, 7.2

OK 05. OcyiiecTBasiTh yCTHYIO U Paznen 1. Temsr 1.1., 1.2, 1.3

MUCbMEHHYI0 KOMMYHHUKAIMIO Ha Pazgenm 2. Temsr 2.1., 2.2., 2.3.

rocyaapctBeHHOM si3bike Poccuiickoit [Paznen 3. Temnr 3.1., 3.2., 3.3,
Denepanuu ¢ yuerom ocodbennocreir  3.4., 3.5.

COLMAJILHOTO U KYJIbTYPHOTO Paznen 4. Temnr 4.1., 4.2.
KOHTEKCTa Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

OK 07. ConeiictBoBaTh coxpanenuto [Pazgen 1. Temsr 1.1, 1.2, 1.3

OKPY’KaroIlle cpebl, Paznen 2. Temer 2.1.,2.2., 2.3.
[peCypcocOEpeKeHHIO, TPUMEHSTh Paznen 3. Temsr 3.1.,3.2.,3.3.,
3HaHHA 00 M3MEHEHUH KJIMMAaTa, 3.4, 3.5.

MPUHITUITBI OEPEHKITNBOTO Paznen 4. Temb1 4.1., 4.2.
MpOu3BOICTBA, 3 (HEKTUBHO Paznen 6. Temni 6.1., 6.2.
NIEHCTBOBAThH B UPE3BbIYAHBIX Paznen 7. Temsr 7.1, 7.2
CUTYaIUsIX

MnK!...

2.4. ConepxxaHue pa3iesioB IUCHUILIHHBI
2.4.1. 3ansATHs JIEKIITMOHHOTO THIIA

No ®opma
pas- Haunmenosan Tekyle
nema | M€ pas3zieiioB Copnep:xanue paszaena ro

U TeM KOHTPO
JIA
1 2 3 4
1 cemecmp
BBenenue Ousnka — QyHIaMeHTaIbHAs HAyKa O IPUPOJIE. vV, T

EcTecTBeHHO-HayuUHBIH METO/] ITO3HAHUS, €T0 BOZMOKHOCTH U TPaHMIIBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE MTO3HAHUS IPUPOIBI.
MopenupoBanue Gpu3ndeckux sBJICHUH U polieccoB. Ponb skcriepuMeHTa
Y TEOPHH B MIPOIECCE MTO3HAHMS MPHUPOIbl. PU3NUecKas BeIMINHA.
[orpemnoctu u3mMepenuii pruzndeckux BeanynH. Ouznveckne 3aKOHBI.
I'panuiel npumMeHnMOCTH (pr3ndYecKkux 3akoHOB. [loHsTHE O PHU3HUecKoi
KapTHHE Mupa. 3HaueHune GU3NKH pu ocBoeHnU npodeccuit CI1O u
cnenuansHocTell CIIO.

1 MexaHuka Kunematuka. Mexanuueckoe asmxenue. [lepemenenue. [lyts. Ckopocts. | YV, KP
PaBHOMepHOE NpSIMOIMHENHOE ABUXKEHUE. Y CKOpeHre. PaBHOnIEpeMeHHOe
psIMOJIMHENHOe IBMkeHne. CBoOoIHOe majfienne. JBmKeHne Tena,
OpOLICHHOIO TIOA YIJIOM K TOPU30HTY. PaBHOMEpHOE IBMKEHUE 110
OKPY>KHOCTH.

3akons! MmexaHuku HeroTona. [lepBriii 3akon HproTona. Cuna. Macca.
Nmnynsc. Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCHYECKOH
JuHaMuKH. Tpetuit 3akoH HeroToHa. 3aKOH BCEMHUPHOTO TATOTEHHUSL.
I'paBuranmionnoe nose. Cuna Tsokectd. Bec. CriocoObI m3MEpEeHHs MacChl
ten. Chjpl B MEXaHUKE.

3aKOHBI COXpaHEHMSI B MEXaHUKE. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBnoe nBmkeHne. Pabora cuipl. PaboTa moTeHIHAIBHBIX CHIL

' TIK ykaseiBarorcs B coorsercTtsru ¢ ®I'OC CIIO peanusyemoii nmpodeccuu / cienquanbHOCTH



Momnocts. DHeprus. Kunernueckas sneprus. [loTeHuanbHas SHEprusl.
3aKkoH COXpaHEHHUS MEXaHHIECKOH dHeprun. [IpuMeHenrne 3aK0OHOB
COXpaHEHHUSI.

JeMoHncTpanuu

3aBHCHMOCTE TPACKTOPHH OT BEIOOpA CHCTEMBI OTCUETA.

Buner MexaHMYECKOTO JBMKECHUS.

3aBUCUMOCTh YCKOPEHHS TeJla OT €r0 MacChl U CHJIBL, IEUCTBYIOIIEH Ha
teno. Clo)xeHue cui.

PaBeHCTBO M TPOTHBOIIOIOKHOCTH HAIIPABIIEHISI CHIT JEHCTBHUS U
MIPOTUBOICHCTBHS. 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT nedopmariuil. CHITBI
Tpenusa. HeBecomocts. PeakTuBHOe aABmxeHue. [lepexon noTeHIanbsHON
SHEPTUH B KHHETUYECKYIO U O0PaTHO.

Mexanndeckue konebanus. KonebarenpHoe nmkeHne. [ 'apMoHnIeckme
kosebauns. CBoOOqHBIE MEXaHUUECKHE KojieOauus. JInueiiuplie
MeXaHHUYeCKHe KoJiebaTeNbHbIe CUCTeMBI. [IpeBpalieHie SHepruu mpu
KoJebaTenbHOM MBKeHHA. CBOOOIHBIE 3aTyXaOe MEXaHIMIECKUE
KoseOaHus. BeIHYKIeHHbIE MEXaHUYECKHE KOJICOaHHSI.

Yupyrue Bonssl. [lonepeynsie U IpOJOIbHbIE BOJIHBL. XapaKTEPUCTUKU
BOJIHEL. Y paBHEHHE TUIOCKOW Oeryielt BomHbI. IHTepdepeHus BOIH.
[onsTre o qudpakuy BOIH. 3ByKOBBIE BOJIHBL. Y IIBTPa3BYK H €r0
[IpUMEHEHHE.

OcHoBBI
MOJIEKYJISIPHO
i pu3UKHU U
TE€PMOIMHAM
WKH

OCHOBBI MOJICKYJISIPHO-KUHETHYECKOM Teopun. Uneanbublit ra3. OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pa3Meprl u Macca
MOJIEKYJ 1 aTOMOB. bpoyHoBckoe apmxenue. Auddysus. Cunbl u sHEeprust
MEXMOJICKYJIIPHOTO B3auMo/ieicTBrsl. CTpOeHUE ra3000pa3HbIX, KUIKUX H
TBepAbIX Tesl. CKOPOCTH IBUKEHUA MOJIEKYJI U UX u3MepeHnue. neanbHblid
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKOM
Teopun razoB. Temmneparypa u ee usmepeHue. I 'a30Bbie 3aKOHEI.
AOCOIOTHBIN HYJIh TEMIEpaTyphl. TepMoIuHaMIUecKast IKaa
TEMIIepaTyphl. Y paBHEHUE COCTOSHUS UACAIBHOrO ra3a. MossipHast ra3zoBast
MIOCTOSTHHASI.

OcHoBBI TepMOAHHAMHUKH. OCHOBHBIE TTOHATHS U OIIPEACIICHU.
BuyTpenHss sHeprus cucteMbl. BHYTpeHHSs1 3HEprusi HACAIBHOIO Trasa.
Pabora u TeroTa kak (opMbI niepeaadn SHeprun. TernIoeMKOoCTb.

Y aenpHas TEIIOEMKOCTh. Y paBHEHHE TEIUIoBOro Oananca. [lepBoe Hauano
TepMOAMHAMUKH. ArabaTHbIi pouecc. [IpuHIMIT gelicTBUS TeIoBOH
mamuHbl. KITJI TermoBoro neuratens. Bropoe Hauano TepMOJUHAMUKH.
TepMmoauHaMuyecKas IIKajga TeMIepaTyp. X0JI0HIbHbIC MAIlIUHEIL.
TemnoBsle apurarenu. OxpaHa NpUpOIbL.

CsoiictBa nmapoB. Mcnapenue u konaeHcaius. HacbllieHHbIN map U ero
cBoiicTBa. AGCOMIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa. Touka
pocsl. Kunenre. 3aBUCHMOCTh TEMIIEPATypPhl KATIEHUS OT JIaBJICHUS.
[Teperpetslii map u ero UCHOIB30BAHNUE B TEXHUKE.

CaoiicTBa )XuakocTel. XapakTepuCTUKa KUIKOTO COCTOSTHUS BEUIECTBA.
[ToBepXHOCTHBIN CITOH KUAKOCTH. DHEPTHUSA TOBEPXHOCTHOTO CIIOSL.
SIBneHus Ha TpaHULE )KUIKOCTU C TBEPIBIM TeloM. KanwispHeie SBlIeHUS.
CBoiicTBa TBEPJBIX TEN. XapaKTEPUCTUKA TBEPIOIO COCTOSHUSA BELIECTBA.
Ynupyrue cBoiicTBa TBEpBIX Tel. 3akoH [ 'yka. MexaHnmueckre CBOWCTBA
TBEPIBIX Tell. TerioBoe pacmpeHne TBEPABIX TN U )KHIKOCTEH.
[InaBneHue u KpUCTAILIU3ALKS.

HeMoHCcTpannn

JBmwxkenne OpoyHoBckux yactuil. Juddysus. 3MeHeHne qaBieHus ra3a ¢
M3MEHCHUEM TEMIIEPATyPHhI IIPU ITOCTOSTHHOM 00beMe. M3oTepmudeckuii u
M300apHBIi TIporecchl. I3MeHeHne BHYTPEHHEH 3HEPTUU TeJl IIPU
coBepiIeHnH paboTel. Momenu TeTUIOBEIX ABUTaTeneid. Kumenre Boas! pu
MOHMKEHHOM NaBieHuu. [Icuxpomerp u rurpometp. SABneHus
MMOBEPXHOCTHOT'O HATsDKEHUS M cMaunBanus. Kpucramibel, amophHbIe

vV, T




BCILICCTBA, JXKUAKOKPHUCTAJUIMYCCKUC TCJIA.

DIIEKTPOANHA
MUK

DIEeKTPUIECKUI TOK B MeTaJIaX. DJIEKTPOHHBIN Ta3. Pabora BEIXoza.
DIEKTPUICCKUI TOK B DJIEKTPOIIUTAX. DJIeKTponu3. 3akoHbl Dapasest.
[IpuMeneHue >IeKTponan3a B TEXHUKE. DIEKTPUUECKUM TOK B razax u
BakyyMme. MoHuzanus raza. Buael ra3oBbeix pa3psaoB. [lonstue o mia3zme.
CBolicTBa U IPUMEHEHUE JICKTPOHHBIX MYYKOB. DJIEKTPUUECKUI TOK B
noJynpoBogHUKax. CoOCTBEHHAS! MPOBOJIUMOCTD MOTYIPOBOJHUKOB.
[TosrynpoBOTHUKOBBIE TIPUOOPHI. DIIEKTPHUUECKOE MOJIC. DICKTPUICCKHE
3apsnbl. 3aKOH coxpaHeHus 3apsiaa. 3akoH KynoHa. DnekTpuyeckoe noie.
HanpspxkeHHOCTB 351ekTprueckoro noss. [IpuHun cynepno3uiuy mosei.
Pabora cui anexrpocraTrueckoro moiis. Iloreniuan. PasHocTs
MTOTEHIIUAIOB. DKBUIIOTEHIIMAIBHEIE TTIOBEPXHOCTH. CBSI3b MEXITY
HaIPSDKEHHOCTHIO U Pa3HOCTHIO MOTEHIINATIOB JIEKTPHUIECKOTO TTOJISL.
JupieKTpuKy B 35IeKTpryecKoM noge. [lonspusanus qU3IeKTpUKOB.
IIpoBonuuku B 3nekTpudyeckom nojue. Konnencaropsl. CoennHeHue
KOHJICHCATOPOB B OaTapero. DHeprusl 3apsHKEeHHOTO KOHIeHCcaTopa. DHEeprist
3JEKTPUIECKOT0 TOJIs.

3aKOHBI ITOCTOSTHHOT'O TOKA. Y CIIOBHSI, HEOOXOIMMEIE NIJIsI BO3HUKHOBEHUS U
MTOI/IEPKAHUS AIEKTpUIecKoro Toka. Cria ToKa U INIOTHOCTh TOKa. 3aKOH
Owma s ygactka renu 6e3 3/1C. 3aBUCHMOCTB DIIEKTPHYECKOTO
COTIPOTHUBJICHUS OT MaTeprania, JITUHBI U IUION[AAN TIOTIEPEYHOTO CEYEeHHUS
ITPOBOIHHKA. 3aBHCUMOCTb AJIEKTPUIECKOTO COMTPOTHUBIICHUS IIPOBOTHUKOB
OT TEeMIEepaTyphl. DINEKTPOIBIKYIIIAs CHJIa HCTOYHUKA TOKa. 3akoH Oma
1t tostHOM tenu. CoegrHeHue MPoBOJHUKOB. CoelMHEHNEe HCTOYHHUKOB
3JIEKTpUYECKOM 3Hepruu B Oatapeto. 3akon Jxxoyns—Jlenna. Padora u
MOIITHOCTH AJIEKTPUIECKOTO TOKa. TeruioBoe neiicTBre TOKa.
DIEeKTPUIECKUN TOK B TIOMYyTPOBOAHUKAX. COOCTBEHHAS TPOBOUMOCTH
MOJTYTTPOBOTHUKOB. [10yIpOBOTHIKOBEIE IPHUOOPHI.

MarnutHoe none. BekTop HHAYKIIMM MarHUTHOTO NoJist. JleiicTBue
MAarHUTHOT'O MOJISl HA OPSIMOIUHEIHBIA IPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. BzanmopeiicTBue TokoB. MarautHeIii moTok. Padora mo
MepeMEICHUI0 TPOBOAHUKA C TOKOM B MAarHUTHOM mosne. [leiicTBue
MAarHUTHOTO MOJIs Ha ABWKYyIMiics 3apsa. Cuna Jlopenna. Onpenenenue
YAETHHOTO 3apsiia. Y CKOPUTEIH 3apsSKSHHBIX YacTHII.

DIeKTpOMarHUTHAS HHIYKITUS. DJIEKTPOMAarHUTHAS WHIAYKITHS. Buxpesoe
aeKTpuueckoe nosue. CaMOMHAYKIUS. DHEPTUsI MAaTHUTHOTO MOJIS.
Jlemoncmpayuu

B3anmopeiicTBue 3apsokeHHBIX Tell. IIpOBOAHUKY B AIEKTPUUECKOM IIOJIE.
HusnexTpuku B anekTpuyeckoM node. Konnencaropsl. TemnoBoe nelicteue
aneKTpuieckoro Toka. CoOCTBEHHas U MPUMECHAs IPOBOIUMOCTh
MTOTYTIPOBOTHUKOB. [lomynpoBogHIKOBEIH muoa. Tparsuctop. OnsIT
Opcrena. BzaumoseiicTBue NpoBOIHUKOB € TOKaMHU. OTKIOHEHUE
3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM MOJIEM. DJIEKTPOJBUTATEb.
DJeKTpON3MEPUTENHHBIE TPUOOPHI. DIEKTPOMArHUTHAS HHAYKIUS. ONBITHI
®Dapanes. 3aucuMocth IJIC caMOMHIYKIIUK OT CKOPOCTH H3MEHEHUS
CWJIBI TOKa M MHIYKTHBHOCTH MIPOBOIHUKA. PaboTa anekTporeHeparopa.
Tpancdopmatop.

DJIeKTpOMarHuTHEIE Koyiebanusi. CBOOOTHBIC DJICKTPOMATrHUTHBIC




kosiebanus. [IpeBpamieHne YHEpTUn B KOJICOATEILHOM KOHTYPE.
3aTyxaromue 3JeKTpOMarHuTHbIE KolleOanus. | eHepaTop He3aTyXaromux
3JIEKTPOMArHUTHBIX KoJieOaHnid. BeIHY K I€eHHBIE 2JIEKTPHYECKUE
kosiebanus. [lepemennsiii Tok. ['eHepaTop nepeMeHHOro Toka. EMkocTHOE
Y UHAYKTUBHOE COTPOTHUBIICHHS MTEPEMEHHOr0 ToKa. 3akoH Oma JIst
3JICKTPUYECKON I TIEPEMEHHOTO TOKa. PaboTa 1 MOIITHOCTh
nepeMeHHoro Toka. [ eneparops! Toka. Tpancdopmatopsl. TokH BEICOKOH
yactoThl. [loayyenue, nepenaya u pacrpeneaeHue 3eKTPOIHEPTUH.
DIIeKTPOMAarHUTHEIE BOJHBI. DJIEKTPOMArHUTHOE TI0JIe KaK 0COOBIH BUT
MaTepuH. JJICKTPOMarHuTHEIC BOTHBL. Buopatop I'epra. OTKpBITHIH
KojeOaTenbHbIi KOHTYp. U300peTenue panuo A.C. IlonoesiM. [TousTHE O
paaunocsszu. llpruMeHeHne 21eKTpOMarHUTHBIX BOJTH.

HemoHcTpanuu

CBO0OOIHBIC U BBIHY)KICHHBIC MEXaHUYCCKUE KOJICOaHusI.

Pezonanc. O0pa3oBaHue 1 pacipocTpaHeHHE YIPYTUX BoJiH. Yacrora
KoJeOaHuil ¥ BEICOTAa TOHA 3BYKA.

CB0OoIHBIE 3TIEKTpPOMarHuTHbIE Konebanust. OcuumiorpamMmma
nepeMeHHoro Toka. Konzencarop B 1ienu nepeMenHoro toka. Karymika
WHAYKTHBHOCTH B I[N IIEPEMEHHOTO TOKa. Pe3oHaHC B mocienoBaTeIbHON
LIETTH TIEPEMEHHOTO TOKA. M3irydenne u mpreM 3JIeKTPOMarHUTHBIX BOJTH.
PagnocBs3b.

2 cemecmp

OnTuka

IIpupona cBeta. CKOPOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus ceeta. [lonHoe oTpaxenue. JInnzel. ['11a3 kak onTuyeckas
cucremMa. OnTu4eckre mpruoopsI.

BomnroBeie cBoiicTBa cBeta. MHTEpdepenms ceera. KorepeHTHOCTH
cBeTOBBIX Jyueil. MaTepdeperus B TOHKUX meHKax. [lojgockr paBHON
tommuuHbl. Konbiia Hetotona. Micnonb3oBanue nHTEphEpEHIMH B HAYKE U
texHuke. JAudpaxuusa ceera. JJudpakuus Ha menu B napauieNbHbIX JTydax.
Hudpaxnuonnas pemerka. [lonstue o ronorpaduu. [onspuzanus
ronepeuHbix BoJH. [lonspusanus ceera. J[BoMHOE JTydenpenoMIeHUE.
Honsapounsl. Aucnepcus ceeta. Buasl ciektpoB. CHEKTphI HCITyCKaHMSL.
CriexTpsl oromeHus. Y abTpaduoaeToBoe 1 HHPpaKpacHOE H3ITyUSHHUS.
Pentrenosckue nyun. Ux nmpupojia 1 CBOMCTBA.

HeMoHCcTpanuu

3aKOHBI OTPAKEHUS U IpeNOMIIEHUs cBeTa. [lonHoe BHyTpeHHEE
oTpaxkeHue. OnTuyeckue NpruoOopHlI.

Wntepdepennns ceera. Audpaxums ceera. [Tonsipusanus cera.
ITonydeHue criekTpa ¢ moMoluIbio nmpu3mMbl. [lonydenue cnekrpa ¢
MOMOILBIO TU(PPAKINOHHON pemeTKH. CIeKTPOCKOI.

MHBapraHTHOCTD MOYJISI CKOPOCTH CBeTa B BakyyMme. [locTynatsr
OunmrerHa. [IpocTpaHcTBO U BpeMs CIIeIMaIbHON TEOpUH
OTHOCUTENBHOCTU. CBSI3b MAaCChl M SHEPTUU CBOOOIHON YaCTUIIBI. DHEPrusi
TIOKOSI.

OJIEMEHTEI
KBAaHTOBOU
¢bu3uku

KBanToBas onruka. TennoBoe nsityuenue. Pacripeaenenue sHepruu B
cnexTpe abcomoTHo uépHoro tena. Ksanrosas runoresa [lnanka. @OTOHEI.
Bremnnit potosnextpuueckuii a¢dext. Buyrpenuuii porospext. Tumsl
(hotornemenToB. JlaBnenue ceera. [loHATHE O KOPIYCKYJIAPHO-BOTHOBON
IpupoIe

CBeTa.

®usuka atoma. Pa3BuTHe B3IIs110B Ha CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpPOJa. SiepHast MOesb aToMa.
OnbITHI

3. Pesepdopna. Moxaens aroma Bogoposa o H.bopy. I'mnoresa e bpoiins.
CooTtHomenne HeonpeaenéHuocTeit [efizenbepra. KBanToBble TeHEpaTOPHI.




OBOITIOLINA
Bcenennoin

Crpoenue u pazsutue Beenennoit. Temnast Matepusi u TeMHasi SHEPrusl.
Hama 3Be3gHas cucrema — ["anaktuka. JIpyrue ranakTUKH.
Bbeckoneunocth Beenennoit. [lonarue o kocmonoruu. Paciupsroniascs
Bcenennas. Moaens ropsiueit Becenennoit. CTpoeHUe U IPOUCXOKICHUE
lanakTuk.

Opomrorust 3Be31. [ mmoTesa nponcxoxaenuss COTHEYHON CHCTEMBL.
Tepmosinepnsblil cuntes. [Ipobiema TepMosaepHON SHEPTETUKU. DHEPTHsI
ConHua u 3Be31. OBomtonus 38e31. [Iponcxoxnenne ComTHEUHON CHCTEMBI.
JemoHcTpanuu

Comnnaednas cuctema (Mozens). @oTorpaduu miaHeT, caeTaHHbIe ¢
kocmuueckux 30H70B. Kapra JIyns u mnanet. CTpoeHue U 3BOJIOLIMS
BcenenHoi.

Y, KP

[Ipumeuanue: T — rectupoBanue, P — nanucanue pedepara, Y — ycrHslii ornpoc, KP — koHTposibHas
pabota

2.4.2. 3aHATHSA CEMHUHAPCKOI0 THIIA

Ne

Cxopoctb. PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. Y CKOPEHHE.
PaBHOnepeMeHHOE npsMonHelHoe ABrkeHne. CBoOo HOE
nazeHue. J[BrkeHue Tena, OpoleHHOTro MO/ YTJIOM K TOPU3OHTY.
PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

3akoHbl MexaHuku HerotoHa. [1epBeiii 3akoH HeroTona. Cuina.
Macca. Umnynbe. Bropoii 3akoH HetoToHa. OCHOBHOM 3aKOH
KJIacCCHYeCKON quHaMUKH. Tperuii 3akoH HeroToHa. 3akoH
BCEMUPHOI'0 TAroTeHus. [ paButaninonHoe nosue. Cuia TAKECTH.
Bec. CnnocoOs1 m3mepenust macchl Tell. CUITbI B MEXAHHKE.
3aKOHBI COXpaHEHUs B MEXaHUKE. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOe nBmkenue. Pabota cuibl. PaboTa moTeHuanbHbIX
cwt. MomHocTs. DHeprus. Kunerndeckas sHEprusi.
IToTreHumanbHas SHEPrUsl. 3aKOH COXPAaHEHUS MEXaHUYECKON
sHepruu. [IpuMeHeHne 3aKk0HOB COXPaHEHUS.

JeMoHcTpanyun

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCYETA.

Byl MEXaHMYECKOTO ABUKCHHUS.

3aBUCHUMOCTb YCKOPEHHS T€Jla OT €r0 MAacChl U CUJIBL,
JecTByIOMIEN Ha Teno. CloKeHue Cuil.

PaBeHCTBO M IPOTHBOIOIOKHOCTD HAIIPaBJICHUS CUJI JEHCTBUS U
IIPOTUBOAECHUCTBHS. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT

Haumenona- ®opma
P& yupe pasmenon Coneprkanue pasjena TeKyIIIEero
a 1 TCM KOHTPOJIA
1 2 3 4
1 cemecmp
Bsenenue ®dusuka — (yHIAaMeHTaIbHAS HAyKa O IPUPO/IE. vV, T
EctecTBeHHO-Hay4YHBIN METOJ] IO3HAHUS, €T0 BO3MOKHOCTH U
IpaHuULbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIpOLIECCE
MO3HaHUS Npuposl. MoaenupoBanue GU3NUECKUX SIBICHUN U
npoueccoB. Posb dkcriepuMenTa U TEOPUM B NPOLIECCE TO3HAHUS
npupoasl. dusndeckas BenuuuHa. llorpemnoctr n3mepennit
¢uznueckux BenuunH. Pusnueckue 3akoHbl. [ paHUIIbI
MPUMEHUMOCTH (PU3n4ecKuX 3akoHOB. [IoHsATHE O pr3HUecKoit
KapTUHE MHpa. 3HaYyeHHue GU3UKU npu ocBoeHuu npodeccuit CI10
u cneunansHocte CIIO.
1 Mexanuka Kunemaruka. Mexannueckoe nsuxenue. [lepememenue. [1yTs. VY, KP




nedopmaruu. Cubl Tpenus. HeBecomocts. PeakTuBHOE
aBrkeHue. [lepexon noTeHIMaIbHON YHEPTUHY B KHHETHYECKYIO U
o0OpatHo.

Mexanuueckue kosnebanus. KonebarenbHoe JBUKEHUE.
["apmonmnueckue koaedanus. CBOOOAHbIE MEXaHUUECKUE
KosiebaHus. JIuHeliHple MexaHMUeCKue KojaeOaTeIbHble CHCTEMBI.
[IpeBparenue sHEPrUX NpU KOIEOATEIHHOM JBHKEHUH.
CBo0OoaHbIE 3aTyXalOINe MEXaHUUECKUE KoJIeOaHMsl.
BbIHyX/IeHHBIE MEXaHUYECKHE KOJICOaHNI.

VYnpyrue Bonssl. [lonepeunsie u IpoA0IbHbIE BOJIHBI.
XapakTepUCTUKH BOJIHBI. Y paBHEHUE INIOCKOM OeryIiei BOJIHBI.
Wntepdepenius BonH. [lonsTre o qudpakuuy BoiaH. 3ByKOBbIE
BOJIHBI. YJIbTPa3BYK U €ro IPUMEHEHHUE.

OcHOBBI
MOJIEKYJISIPHOM
bu3uKH 1
TEPMOTUHAMU
KH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. VeanbHblii ras.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUH.
Pa3mepsl u Macca MoJIEKyI1 1 aTOMOB. BpOoyHOBCKOE JBUKEHUE.
Jduddysus. Cuibl v 3HEPTUS MEKMOJIEKYIISIPHOTO
B3anMoeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
ten. CKOpOCTH JBUKEHHSI MOJIEKYJI M UX U3MepeHue. MneanbHblii
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOpHH ra3oB. Temneparypa u ee U3BMEPEHUE.
["a3oBble 3aKOHBL. AGCOTIOTHBINA HYJb TEMIIEPATYPHI.
TepmoanHaMHuyecKas IIKajga TEMIIEPATYPBL. Y PABHEHHE
COCTOSIHMS UA€AJIbHOTO ra3a. MoiisipHas ra3oBasi IOCTOSTHHAS.
OcHoBbI TepMOAMHAMUKH. OCHOBHBIE IOHSTHS U OTIPEACICHUSI.
BryTpenHsis 3Heprusi cucteMbl. BHYTpeHHSs SJHEPTUs UACATBHOTO
ra3a. PaboTa u teriora kak (opMbl epeavu SHEPIUH.
TennoeMKoCTs. Y 1enpHas TEII0EMKOCTb. Y PABHEHUE TEIIOBOTIO
Oananca. [lepBoe Havanmo TepmMoauHaMuku. AarabaTHBIN TIpoliecc.
[Ipunuun nevictua termnooit mammnbl. K11/ TeroBoro
JaBHrarens. Bropoe Hagaio TEpMOJIMHAMHUKH.
TepMoauHamMuyeckas mKajia remMneparyp. X0oJ0AuIbHbIE
MamuHbl. TeroBble neuratenu. OxpaHa npupombl.

CaoiicTa napoB. Mcnapenue u konaeHncauus. HacoleHHslil map
U ero cBoicTBa. AOCOIIOTHAsI U OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBuCMMOCTb TEMIIEPATYPBI
KHUIIEHUS OT JaBiieHus. [leperpeTsiil map u ero UCIoiab30BAHNE B
TEXHUKE.

CBoiicTBa XKUAKOCTEN. XapaKTEPUCTHUKA )KUIKOTO COCTOSHHUS
BelecTBa. [{I0BepXHOCTHBIN CIOW KUIKOCTU. DHEPTUS
MTOBEPXHOCTHOTO C€J10s. SIBJIEHUS HA TPAHULIE KUIKOCTH C
TBEpbIM TesioM. KanuiisipHbie sBICHUS.

CBoiicTBa TBEPABIX TEJI. XapaKTEPUCTUKA TBEPJIOTO COCTOSHUS
BElIECTBA. YIIPYI'He CBOMCTBA TBEPABIX Tell. 3aKoH I'yka.
MexaHn4eckne CBOMCTBA TBEPABIX TeJ. TErIoBoe pacliupeHne
TBEPABIX TN U KUAKOCTeW. [naBnenue n kpucraum3anusi.
JeMmoHcTpanu

JBuxenne 6poyHoBckux yactuil. Juddysus. Usmenenue
JTaBJICHUS ra3a ¢ U3MEHEHUEM TEMITEpaTyphl PU TOCTOSTHHOM
o0beme. M3orepMudeckuii U n300apHbIN mpoueccsl. M3Menenune
BHYTPEHHEHN YHEPTUU TEJ NMPU COBEPIICHUH padoThl. Moenun
TerI0BbIX ABurareneil. Kunenue Boapl pu NOHMKEHHOM




nasieHud. IlcuxpoMerp u rurpomerp. SBieHNs IOBEPXHOCTHOTO
HaTsDKeHMs U cMauuBaHus. Kpucranisl, amop(dHbIe BellecTBa,
JKUJKOKPUCTAIUIMYECKUE TEJA.

DJIEKTpOAMHAM
hKa

DIIEKTPUYECKHI TOK B METaJIaX. DJIEKTPOHHBIN ra3. Pabora
BBIX0/Ia. DJIECKTPUUCCKUN TOK B DJIEKTPOIUTAX. DICKTPOJIU3.
3akonbl ®apazes. [IpumeHeHue 3IeKTPOIU3a B TEXHUKE.
DNEeKTpUYECKU TOK B Ta3ax U BakyyMe. MoHun3anuus raza. Buast
ra3oBbIX pa3psaaoB. [lonsTue o ninazme. CBONCTBA U IPUMEHEHUE
AJIEKTPOHHBIX MYYKOB. DJIEKTPUUECKUI TOK B OJIYIPOBOJHUKAX.
CobcTBeHHas MPOBOJUMOCTD MOTYTIPOBOIHUKOB.
[TomymipoBOIHUKOBBIE PUOOPHI. DIEKTPUUECKOE MOJIE.
DJIEKTpUYECKHE 3apsiabl. 3AKOH COXPaHEHUS 3apsAa. 3aKOH
Kynona. Onexrpuueckoe nose. HanpsykeHHOCTb 3JIEKTPUYECKOTO
nosist. [lpunnun cynepnosunuu noneit. Pabora cun
aneKTpocTaruueckoro mois. [lorennuan. PasHocTs nmoTeHIuanos.
DKBUIIOTEHIIMAJIbHBIE IOBEPXHOCTU. CBSA3b MEXKIY
HaIPSKEHHOCTHIO U PA3HOCTHIO MOTEHIINATIOB JIEKTPUUECKOTO
nosist. J{usnexktpuku B anexktpuyeckoM noie. [Homsipuzanus
JTUAICKTPUKOB. [IpOBOTHUKY B AJIEKTPUYECKOM TOJIE.
Kongencaropsl. CoequHeHe KOHIEHCATOPOB B OaTapero.
DHeprusi 3apssKeHHOT0 KOHJIEHCATOpa. DHEPTHUs AJIEKTPUIECKOTO
OJISL.

3aKOHBI OCTOSTHHOTO TOKA. Y CJIOBUSI, HEOOXOUMBIE JIJIS
BO3HUKHOBEHHUS U MOAICPHKAHUS FIEKTpUUECKOro Toka. Cuia Toka
Y TUIOTHOCTH TOKa. 3akoH Oma niyist yuactka 1enu 6e3 3/1C.
3aBUCHUMOCTBD AJIEKTPUUECKOTO CONPOTUBJIEHUSI OT MaTepuaa,
JUTMHBI U TIJTOIAIU TTOTIEPEYHOTO CEUCHHS TIPOBOIHUKA.
3aBUCHUMOCTBD AJIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKOB OT
TEeMIIepaTypbl. JIEKTPOABIKYIIAsl CHUJIa HCTOYHUKA TOKA. 3aKOH
Oma 1 nonHo# nenu. CoeiMHEHNE NPOBOAHUKOB. CoeTMHEHNE
HMCTOYHHKOB AJICKTPUUECKOM SHEPTHH B OaTapero. 3aKoH
Jxoyns—IJlenna. Pabota u MOIITHOCTB AMEKTPUYECKOTO TOKA.
TeruioBoe neficTBUE TOKA. DIEKTPUUECKUN TOK B
nonynpoBoaHHuKax. CoOCTBEHHAs! TPOBOIUMOCTD
MOJIYTIPOBOTHUKOB. [10STynpOBOTHUKOBBIE TPHOOPHI.

MaruutHoe nosie. BeKTop MHAYKIIMM MarHuTHOTO TtoJis. JleicTeue
MarHUTHOTO TIOJIS Ha MPSIMOJIMHEHHBINA MPOBOJHHUK C TOKOM.
3akoH Amrepa. B3aumoelictBie TOKOB. MarHuTHBIN OTOK.
PaboTa no nepemernieHnto MPOBOJHUKA C TOKOM B MAarHUTHOM
nosie. JleficTBe MarHUTHOTO NOJIS Ha ABXKYyIIMiics 3apsa. Cuna
Jlopenua. Onpenenenne yIeapHOro 3apaaa. Y CKOpUTEIN
3apSYKEHHBIX YaCTHIL.

DNeKTpOMarHuTHasE MHIYKIUA. DIEKTPOMarHuTHasT HHIYKITHUS.
Buxpesoe anekrpuueckoe nosie. CaMOMHAYKIUSA. DHEPT U
MarHuTHOTO TIOJIA.

Jlemoncmpayuu

B3anmoneiicTBre 3apsskeHHBIX Tell. [[poBOHUKY B
AIEKTPUUECKOM MoJie. JIUAIEKTPUKH B 3JIEKTPUUECKOM II0JIE.
Konpaencaropsl. TemioBoe neicTBUE 3IEKTPUIECKOTO TOKA.
CoOcTBeHHAS U IPUMECHAsSI TPOBOANMOCTH TIOTYTIPOBOIHUKOB.
[TonynpoBoaHukoBbIii 1uo. Tpanzuctop. OnsIT DpcTeaa.
B3anmopeiicTBre npoBOAHUKOB ¢ TOKaMH. OTKIIOHEHHE




AJIEKTPOHHOIO IMy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOIBUTATEb.
DNEKTPOU3MEPUTENbHbBIE MPUOOPHL. DIEKTPOMArHUTHAS
unaykuus. Oneitel @apazes. 3aBucumocts IJC caMOMHAYKIIUU
OT CKOPOCTU U3MEHEHUS CHJIbI TOKa U UHIYKTUBHOCTH
npoBoHHKa. PaboTa anexkrporeneparopa. Tpanchopmatop.
OneKkTpoMarHuTHbIe Kosiebanusi. CBOOOIHbIE 3JI€KTPOMarHUTHbIE
kosiebanus. [IpeBparenne sHepriuu B KoinedaTeIbHOM KOHTYPE.
3aryxarolue 3JIeKTpoOMarHuTHbIe Kosiebanus. ['enepaTop
HE3aTYyXaIOIUX AIEKTPOMArHUTHBIX KoJieOanuil. BeiHyx1eHHbIe
anekTpuieckue kojaedbanus. [lepemennsiii Tok. ['eHeparop
[IEPEMEHHOT0 TOKAa. EMKOCTHOE ¥ MHIyKTUBHOE CONPOTUBIICHUS
MEPEMEHHOT0 TOKa. 3aK0H OMa 1151 SEKTPUUYECKOM 1enu
IIEPEMEHHOTr0 TOKa. PaboTa 1 MOITHOCTh IEPEMEHHOTO TOKA.
I'enepatopsl Toka. Toku BeicOKOi yacToThl. [lonydyenue, nepenada
U pacIpesieIeHUE AIEKTPOIHEPTHUH. DIIEKTPOMATHUTHBIE BOJIHBI.
DJeKTPOMarHUTHOE ToJie Kak 0coObIil BUua MaTtepun. Bubparop
['epua. OTKpHITHIN KOeOaTenbHbIi KOHTYD. [TonsTue o
paauocsszu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.
JleMoHCcTpanyuu

CBOOOIHBIE U BBIHYXICHHbIE MEXaHHUUECKHUE KOIeOaHusl.
Pe3onanc. OOpa3zoBanue U pacipoCTpaHEHUE YIPYTHX BOJH.
YacroTta kojeOaHU U BBICOTA TOHA 3BYKA.

CB0OOIHBIE IEKTpOMAarHuTHele Kojebanus. OcruiiorpaMma
nepeMeHHoro Toka. KonjeHncarop B 1ienu nepeMeHHoro ToKa.
Karymka MHIyKTUBHOCTHU B LIENH IEPEMEHHOI0 ToKa. Pe3oHaHc B
MIOCJIE0BATENBHON LIENH IEPEMEHHOI0O TOKa. M3iydyeHne u npuem
AJIEKTPOMArHUTHBIX BOJH. PannocBs3b

2 cemecmp

Onruka

[Ipupona ceera. CKOpOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKECHUS
u npesiomienus ceera. [loaHoe otpaxenue. JInn3el. ['na3 kak
onrtuydeckas cuctema. OnTuyeckre Npudopsl.

BounHoBbIe cBoiicTBa cBeTa. MHTepdepennus cBeta. KorepeHTHOCTH
CBETOBBIX Jyueil. UnTepdepeHins B TOHKUX 1ieHKaX. [1oockl paBHOM
tonmuuHbl. Konbua Hetorona. Mcnonp3oBanue untepdepeHny B HayKe
u Texnuke. JJudpakus cera. Judpakuns Ha ey B mapauieIbHbIX
nyuax. Jludpakimonnas pemierka. [lonstue o ronorpaguu.
INonspuszanus nonepeunsix BosH. [lonspuzanus ceeta. J{BoiiHoe
nmyuenpenominenue. [onspounsl. Aucnepcus csera. Buisl criekTpos.
Criextpbl ucnyckanus. CIeKTpbI MOTJIOMIEHHs. Y IbTpagHroIeTOBOE U
uH(ppakpacHoe n3yueHus. PerrrenoBckue yun. VX npupona u
CBOIICTBA.

HeMoHncTpannu

3aKOHBI OTpaXEHHSI U IpeJioMiIeHns cBeTa. [loHoe BHyTpeHHee
orpakerne. OnTuyeckre TpuoOopHI.

Wnrepdepennus ceera. Audpaxuus ceera. [lonspuzanus ceta.
[Tomyuenue criekTpa ¢ mMOMOIIbI0 MpU3MEL. [lomyueHne crekTpa ¢
MOMOIIBIO TU(PPAKUMOHHOHN pemeTkr. CIeKTPOCKO.
NHBapuaHTHOCTh MOAYJIL CKOPOCTH CBETa B BakyyMme. [locTynarsl
OitnmreriHa. [IpocTpaHCcTBO U BpeMs CielMalibHOW TEOPUHU
OTHOCUTENLHOCTH. CBSI3b MacChl U DHEPTUH CBOOOTHON YaCTHUIIBI.
OHeprusi NOKOos.

DIIEMEHTHI
KBaHTOBOU
buzuku

KBanroBas ontuka. TemnoBoe usnyuenue. Pacnpenenenne
SHEPIUU B CIIEKTpe abcomoTHO uépHoro Tena. KBaHToBast
runote3a [Inanka. @oronsl. BHemHuit poTosnekTpruuecKkuit




s dexr. BuyTpennuit horoaddexrt. Tumbl (OTOITEMEHTOB.
JaBnenue cBeta. [IoHsTHE O KOPITYCKYJISIPHO-BOJIHOBOM MpPUPOJIE
CBeTa.

®dusuka atoma. Pa3BuTue B3ris10B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoaa. SAnepHas
Mozenb aroma. OnwiTel D. Pesepdopna. Monens atoma Bogopoia
no H.bopy. I'uniotesa ne bpoiinsa. CooTHoueHue
HeonpenenéHHocTei ['elizenOepra. KBaHTOBBIE T€HEPATOPBI.

OBOITIOLNA
Bcenennoi

Crtpoenue u pazsutue Beenennoit. TemHas Matepusi U TeMHas
sHeprus. Hama 3Be3qnas cucrema — ["anmakrtuka. pyrue
rajgakTuku. beckoneunocts Beenennou. [loHATHE O KOCMOJIOTHH.
Pacmmmpsiromasicst Becenennasi. Monens ropsiueii Beenennoii.
Crpoenue u npoucxoxienue ['anakTuk.

Opomrouus 38e31. ['unoresa npoucxoxaenuss ColHEUHOM
cucreMsl. TepmosinepHsiii cunTes. [Ipobdiema TepmosiaepHoOn
sHepreTuku. JHeprust CoslHLa U 3B€3/1. DBOJIIOLMS 3BE3 /.
[Tpoucxoxnenre COIHEUHON CUCTEMBI.

JlemoHcTpamuu

Conneunas cucrema (Mojens). @ororpaduu miIaHeT, CieTaHHbIe C
KocMHUueckux 30H110B. Kapra JlyHb!l u miianer. CtpoeHue u
3BOJIOIMS BeeneHHom.

Ipumeuanue: I1P- npakmuuecxas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,

P — nanucanue pegpepama, ¥ — ycmmuuwiii onpoc, KP — konmponvhas paboma

2.4.3. llpakTHyecKue 3aHATHS

No

HaumenoBaunue
paszaena

COI[ep)KaHI/Ie MPAKTUYCCKUX 3aHITHI

dopma
TEKYLIETO
KOHTPOJIS

2

3

4

Mexanuka

Hccneoosanue osuicenuss mena noo oelicmseuem noCmosHHOU CUTTbL.
H3yuenue 3axona coxpanenus UMnYIbCd.

Coxpanenue Mexanuueckou sHepeuu npu 08UNCEHUU mejld noo
oeticmeuem Cull msajcecmu u ynpyeocmiu.

CpasHenue pabomul cuibl ¢ UsMeHeHUueM KUHeMmu4ecKol SHepeul
meia.

H3yuenue 3axono6 coxpanenus Ha npumepe yoapa wmapos u
banucmuyecko20 MasmHuKa.

H3zyuenue ocobennocmell cuibl mpenusi (CKOIbI’CEHUS).

TP, JIP

OcHOBBI
MOJIEKYJIAPHON
Gbu3UKKN U
TEPMOJIUHAMUKHA

Hsmepenue snasicnocmu 6030yxa.

HzmepeHnue nogepxHocmuo2o HamsaNCeHust HCUOKOCHU.
Habnioodenue npoyecca kpucmannuzayuu M3yyenue deghopmayuu
pacmsiocenus. Hzyuenue menniogo2o pacutupenust meepovix mei.
H3zyuenue ocobennocmell menyiogo2o pacuupeHrusi 600bi.

TP, JIP

DJIeKTpOANHA-
MUK

H3yuenue saxona Oma 014 yuacmka yenu, nociedo8amenbHo20 u
napanienbHo20 coeOUHeHUs NPOBOOHUKOB.

U3zyuenue sakona Oma 0151 NOAHOMU Yenu.

H3zyuenue asnenus 31eKmpomMacHUmMHOU UHOYKYULL.

Onpeodenenue KO3 huyueHma noie3Ho2o 0etcmeaust I1eKmpuiecKo2o
YAUHUKA.

Onpeoenenue memnepamypsbl HUMu J1amMnvl HAKATUBAHUSL.
Onpeodenenue 3/[C u Hympenne2o conpomugnerHus UCmoyHuKa
HAanps#CeHUsl.

I1P, JIP




H3yuenue uzobpasxicenus npeomemos 8 MOoHKOU JUH3e.
H3zyuenue unmepgepenyuu u ougpaxkyuu ceema.

I padyupoexa cnekmpockona u onpeoeieHue OJUHbL 80JIHbI
CNEeKMPAIbHBIX TUHULL.

4 Onruka I1P, JIP

Hzyuenue mooenu Conneunoti cucmemul. @omoepaguu nianem,
coenanmnvie ¢ Kocmudeckux 30n006. Kapma Jlynol u nnanem, I1P, JIP
Memeopumos, acmepoudos, Komem, 4epHuix 0blp, 36€30 U 2aNAKMUK

OBOJTIOLU
Bcenennon

2.4.4. IlpumepHbie TeMbl pedepaToB

e Anekcanap ['puropseBud CToneToB — pycCKuil pu3uK.

Anekcannp CremanoBud [TonoB — pycckuii ydeHbIH, ©300peTaTeib pajano.
AnbTepHAaTUBHAS SHEPrEeTHKA.

AKyCTHYECKHUE CBOICTBA MOJIYIIPOBOIHUKOB.

Anape Mapu AMIiiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.
ACUHXPOHHBIN TBUTATEb.

AtomHas pusuka. M3otomnsl. [IpumeHeHne painoakTUBHBIX H30TOMOB.
beckoHTakTHBIE METOIBI KOHTPOJISI TEMIIEPATYPHI.

bunonspHbie TPaH3UCTOPBI.

bopuc CemenoBuy SAkobu — pusmk u u3o0perarenb.

Benuuaiimme oTKpbITUS (QU3UKH.

Bunel snexTpuyeckux pas3psaaoB. DIEKTpUUECKUE pa3psaIbl Ha CiIyk0e YeToBeKa.
Brnusinue nedextoB Ha puznUECKUE CBOMCTBA KPUCTAIIIIOB.

BcenenHas u TeMHasi MaTepus.

[Nanuneo 'anuneit — ocHOBaTEIb TOUHOTO €CTECTBO3HAHMS.

['onorpadus u ee npuMeHeHHeE.

JIBrKeHHe Tena NepeMEHHON MaCCHhI.

Judpaxus B HaleH KU3HHU.

Kuakne KkpucTasibl.

3akonsl Kupxroda m1ist 5JeKTpUYeCcKoi 1emnu.

3aKOHBI COXPAHEHHS B MEXAHHKE.

3HaueHue oTKpeITHi ["anmues.

Urops BacunbeBrnu KypuaToB — (pusuk, opraHu3atop aToOMHON HAYKH M TEXHHUKH.
Hcaax Hpl0TOH — co3faTenpb KIacCH4eCKON (U3UKH.

Hcnonb3oBaHKe 3JEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKH HIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs: TPOYHOCTH MaTEpHAlIa U €€ CBSI3b CO CTPYKTYPO.
KoHcTpykius v BUIIBI J1a3€pOB.

Kpuosnektponnka (MUKPOIIEKTPOHUKA U XOJIOM).

JlazepHble TEXHOJIOTHUH U UX UCTIOIh30BAHHE.

Jleonapno na Bunun — yueHsIil u nu3o0peraTenb.

MarauTtHbie u3MepeHus (MPUHIIUIBI TOCTPOSHUS TPUOOPOB, CIIOCOOBI U3MEPEHHSI MArHUTHOTO TIOTOKA,
MarHUTHOM MHIYKIIMH).

Maiikn ®apazeit — co3garens yueHHUs 00 dJeKTPOMAarHUTHOM TIOJIE.

Makc Inask.

MeToa MeUEHEIX aTOMOB.

MeTtoab1 HaOMIOIEHUS M pETHCTPAIK PAAMOAKTUBHBIX N3ITyUYE€HUN U YaCTHII.
Mertonbl onpeieeHus IIIOTHOCTH.

Muxann BacunbeBuy JIOMOHOCOB — yUEHBIN SHIIUKIONEIHUCT.

Mopenu atoma. OnbiT Pesepdopra.



MonekyIapHO-KHHETUYECKAs TEOPUS UACAIbHBIX Ia30B.

MouHMs — Ta30BBIM pa3psa]l B IPUPOIHBIX YCIOBHSIX.
HanotexHomnorust — MeXIuCIUIUITMHAPHAs 001acTh (yHIaMEHTAIbHON U PUKIAJHON HAYKH U
TEXHUKH.

Hukona Tecna: )Ku3Hb U HEOOBIYAITHBIC OTKPBITHSL.

Huxkonait Konepauk — co3zareib reIMOueHTPUYECKON CUCTEMBI MUPA.
Hunwsc Bop — oaun U3 co3nareneld CoBpeMeHHOW (PU3UKH.
Hyxkneocunres Bo BeenenHoil.

OO0BsicHenne (HOTOCHMHTE3a C TOUKH 3PEHUS (DU3UKHU.

Onrtrueckue sIBIEHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOUMOCTH.
[lepemMeHHBIN AIEKTPUUECKUNA TOK M €r0 IPUMEHEHHUE.

IIna3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

[TnaneTsr CoTHEYHOM CHCTEMBI.

[TosrynpoBOIHUKOBBIE TATYMKHU TEMIIEPATYPBHI.

[TprMeHeHre KUIKUX KPUCTAJUIOB B IPOMBIIIJIEHHOCTH.

IIpuMeHeHne AIepHBIX PEAKTOPOB.

[Tpupona dpeppomaruerusma.

[Tpo6ieMbl 5KOJIOTHH, CBSI3aHHBIE C UCIOIH30BAHUEM TEIJIOBBIX MAIIIHH.
[Ipou3BoACTBO, epeaya U UCIOJIb30BAHUE SJIEKTPOIHEPTUU.
[Ipoucxoxnenre COIHEUHON CUCTEMBI.

[Tee30nnekTpudeckuii 3pPexT ero npuMeHeHHe.

Pa3BuTHe cpencTB CBA3M U pasuo.

PeakTuBHBIE IBUTATENN U OCHOBBI PAOOTHI TETIOBOM MAITHHBI.
PenukroBoe uznyueHue.

Pentrenosckue yun. Mcropust otkpeitus. [Ipumenenue.

Poxnenue u 3BoSIIONUSA 3BE3].

Ponp K.3. Il10aK0BCKOr0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — aJIeKTpOMarHuTHas BOJIHA.

Cepreii [TaBnoBuy KoposeB — KOHCTPYKTOpP U OpraHu3aTOp MPOU3BOACTBA PAKETHO-KOCMUYECKOM
TEXHUKH.

Cunel TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemenHas (pusuveckasi KapTuHa MHUpA.

CoBpeMeHHBIE CPENICTBA CBS3H.

CoJiHIIE — HMCTOYHUK KU3HU Ha 3emuie.

Tpanchopmaropsl.

VYnpTpa3Byk (Iojy4eHue, CBOMNCTBA, IPUMEHEHHUE).

VY1paBisieMbIi TEPMOSIEPHBII CUHTES.

VYckopurtenu 3apsKEHHBIX 4acTHULL.

®du3nka u My3bIKa.

duznyeckue cBoWcTBa aTMOC(hephl.

DOTOIEMEHTHI.

®oroadodexrt. [lpumenenue sBnenus potodddexra.

Xanc Kpuctuan 9pcre — OCHOBOIOJI0KHUK 3JIEKTPOMarHeTu3ma.
UepHsbie IbIPHI.

[IIxana 3neKTPOMarHUTHBIX BOJIH.

DKkojnoruyeckue npoOIeMbl 1 BO3MOXHBIE TyTH UX PEILICHUS.
DJIEKTPOHHAs TPOBOJAUMOCTh METAIOB. CBEPXIIPOBOIUMOCTb.



Omwmii XpuctruanoBud JIeHIT — pycckuil pu3uK.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
3.1. O0pa3oBaTesIbHbIC TEXHOJOTHH IIPH NPOBEACHUH JICKIUH

No Tema Buapl mpumeHseMbIX 00pa3oBaTEIbHBIX TEXHOIOTUHA Ii(;i;;o

1 2 3 4

Bre e HUKT-Texuomornmu, HpO6J'IeME-IBIe JIEKITUH, JICKITHH- )
BU3YyaJIM3alMH, MYJbTUMEIUNHBIC IPE3CHTALIMU

1 Mexamuxa HUKT-Texnomorun, HpOGJIeMj{BIe JICKIIUH, JICKIUH- 3
BU3yaJIM3alliH, MYJbTUMEIUNHbBIC PE3CHTALINN

) MounekynsapHas pusuka. [MKT-Texnomorun, [IpobaeMHbIC ISKITUH, JICKITUH- 6
TepMoauHamMuka BU3YyaJIM3allMH, MYJbTUMEIUNHBIC PE3CHTALIMN

3 DPrexrpomHammxa MKT-Texuomorum, HpO6J'I€ME—ILI€ JICKIIMH, JCKIUH- 10
BU3YyaJIM3allMH, MYJbTUMEAUNHBIC PE3CHTALIMU

4 Onmuxa HNKT-Texnomornu, HpO6J‘IeME-IBIe JIEKLMHU, TCKIUM- 6
BU3YyaJIM3allMH, MYJbTUMEIUNHBIC PE3CHTALIMN

5 JJIEMEHTEHI KBAHTOBOM HNKT-Texuonoruu, [IpobiieMHbIe TEKIIUU, JTCKIIUH- )
(bu3HKH. BU3YyaJIM3allMH, MYJbTUMEAUNHBIC PE3CHTALIMN

6 DPsomowns Beenentoii HNKT-Texnomornu, Hp06neMvaIe JICKIIMH, JTCKI[UM- 4
BU3YyaJM3allMH, MYJbTUMEAUNHBIC TPE3EHTALUN

Wroro o kypcy] 38

3.2. O6pa3oBare/ibHbIE TEXHOJIOTUN NMPHU MPOBeIEHUN NMPAKTUYECKUX 3aHATHH (J1aDopaTOPHBIX

pador)
Kozn-
Bunel npumensieMbIx 00pa3oBaTeIbHBIX BO
No Tema AAbL TP p:
TEXHOJIOTHI 4aco
B
1 2 3 4
CeMuHapCKue 3aHATHS, pa300p penieHus
1 MexaHnka p P PP 8
3aja4, JabopaTopHbIe paboThI
b MonekysipHas pu3uKa. CeMuHapckue 3aHsATUs, pa300p pereHus 6
Tepmoannamuka 3as1a4, JabopaTopHbie paboThI
CeMuHapcKue 3aHsATHS, pa300p perieHus
3 DJIEKTPOIMHAMHKA P > P PP 10
3a/1a4, JJabopaTopHbIE PadOTHI
4 JIIeMEeHTHI KBaHTOBOM CeMuHapcKue 3aHATHS, pa300p pereHus 6
bu3uKn 3a/1a4, JJabopaToOpHbIE PaOOTHI
CeMuHapcKue 3aHATHS, pa300p pereHus
5 OnTHuka 2
3a/1a4, JJabopaTopHbIE PaOOTHI
. CeMuHapcKue 3aHATHS, pa300p perieHus
6 DBodolus BeeneHHoil. p P PP 8
3aj1a4, JJabopaToOpHBIE PaOOTHI
Htoro no xypey 40

4. YCJIOBUSA PEAJIM3ALINU ITPOI'PAMMBI JIMCHUTIJIMHBI

4.1. MaTepuajibHO-TeXHUYecKas 0a3a, HeoOXoAuUMAasi I OCYIIeCTBJICHUSI
00pa3oBaTeILHOIO NpoIecca Mo TUCHHUIINHE

Kabuner ¢uszuku, yn. lumurpona, 200, ayxa. 404

CHGI_II/IaJII/BI/IpOBaHHaﬂ MeO€eIb U CHCTEMBI XpaHCHUA (z[ocxa KJIaCCHasl, CTOJ U CTYJI YYUTCJIA,




CTOJIBI U CTYJIbSl YYCHHUCCKHE, IMIKA(bl Ui XpaHEHUS yUEOHBIX MOCOOWIA, CUCTEMbI XpaHCHHS
TaOJIUI] ¥ TUTAKaTOB);

TEXHUYECKHE CpeIcTBAa o0O0ydeHus (pabodyee MECTO YUYUTENs: KOMIIBIOTEp YUHTEs,
BHJICOITPOEKTOP, IKpaH, JuleHsnonHoe [10);

JICMOHCTPAIIMOHHBIC ~ Y4eOHO-HAMNISAIHbIE TOCOOMS (KOMIUIGKTBI ~ CTEHJIOB, TaOJHUIIBI
JIEMOHCTPAIIMOHHBIC, TOPTPETHI BHIAAIOIIUXCS (PU3UKOB);

1abopaToOpPHO-TEXHOJIOTHYECKOEe 000opynoBanue (JabopaTopHble HAOOpHI, HAOOPHI IS
MPAKTUKYMOB, KOMILICKTHI JIJAOOPATOPHBIX MPHUOOPOB, KOMIUIEKTBI JIEMOHCTPAIIMOHHBIX TIPUOOPOB).

IlepeyeHb HE0OXOUMOT0 MPOTPAMMHOIO O0ecTeYeHust

¢ OmnepanuonHnas cuctema Microsoft Windows 10

e [laker mporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoOomHoe mnporpamMmHOe obOecreueHue, He
OTrpaHUYeHO, OECCPOUHO)

e Unrepner Opaysep Google Chrome (6ecruiaTHOE porpaMMHOE oOecTiedeHne, He OrpaHUIeHO,
OeccpouHo)

e K-Lite Codec Pack — yHuBepcanbHbIii HAOOP KOAEKOB (KOAMPOBIIUKOB-IEKOINPOBIIMKOB) H
YTHIUT A1 MPOCMOTpa U oO0paboTKu ayauo- U BuieodaiinioB (OecruiaTHoe MporpaMMHOE
o0ecrieyeHre, He OrpaHuIeHO, OECCPOUHO)

e WinDjView — mporpamma s mpocmotpa (aitioB B ¢opmare DIV u DjVu (cBobGomHoe
porpaMMHOE 00ecrieueHUe, HE OTPAaHHYCHO, OECCPOYHO)

e Foxit Reader — mnpukinagHoe mnporpaMMHOe oOecreueHue A MPOCMOTpa 3JIEKTPOHHBIX
nokymeHToB B cranaapte PDF (6ecruiatHoe mporpammHoe obecriedeHue, He OrpaHHuYEeHO,
6eccpoyHo)

5. IEPEYEHb OCHOBHOM 1 JOMOJHUTEJBHOM YYEBHOM JINTEPATYPHI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHUTJIAHBI

5.1. OcHoBHas uTEpaTypa

1. ®upcos, Anekcanap Bukroposry. ®usuka 11 npodeccrii U celanbHOCTER TEXHUYECKOTO U
€CTECTBEHHOTO-Hay4yHOro mpoduieid : ydyeOHMK [UIi HCIIONB30BaHMS B y4EOHOM  Iporiecce
obpazoBarenbHbIX yupexaeHuit CI1O Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHMs C OMYUEHHEM CPEHETO
obmero obpazosanus / A. B. ®upcos ; ox penakimeit T. Y. Tpodumosoii. - 4-e u3., crep. - Mocksa :
Axanemust, 2019. - 350 c. : un, Tabn. - (IIpodeccuonansHoe oOpasoBanme. OOIIe00pa3OBaTEIBHEIC
muciruiaHbl). - ISBN 978-5-4468-7892-5

2. Tpodpumona, Taucus VBanoBHa. ®dusnka it MPodecCHii M CHEUATBHOCTEH TEXHHYECKOTO W
€CTECTBEHHO-HAY4YHOT0 Mpodusielt : cOOpHUK 3a/1a4 : ydeOHoe 1mocoOue JUIs UCIONb30BaHHS B YUeOHOM
nporrecce oopazoBarenbHbIX opranmaiwii CI1O Ha 6a3ze 0CHOBHOTO 00111ero 00pa3oBaHusi C OTyUYECHUEM
cpemnero obrero oopasosanus / T. Y. Tpodumosa, A. B. @upcos. - 2-e u3n., crep. - Mocksa : AkaieMus,
2018. - 286 c. : mi. - (IIpodeccronansHoe oOpazoBanue. OOIIC00pa3zoBaTEIbHBIE TUCIUILTHHEL). - [SBN
978-5-4468-6583-3

3. KpaBuenko, H. 0. ®wusuka : yueOHUK U MPAKTHKYM JAJS CPEIHEro NpodhecCHOHATIbHOTO
obpazoBanmsi / H. 0. KpaBuenko. — Mocksa : WszmarensctBo IOpaiit, 2023. — 300 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-01418-1. — Tekcrt : 3neKTpOHHBINA //
O6pazoBarenpHas mwiatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512690



https://urait.ru/bcode/512690

4. Kanamaukos, H. I1. ®usuka : yueOHUK W TMPAKTUKYM JUISL CPETHETO NMPO(hecCHOHAIBHOTO

obpazoBanus / H. I1. Kanamnaukos, C. E. MypaBbseB. — 2-¢ u3a., nepepad. u gomn. — Mockaa :
WznarensctBo FOpaiit, 2023. — 496 c. — (IlpodeccuonanvrHoe obpazoBanue). — ISBN 978-5-
534-16205-9. — Texkct : anmekTpoHHbIN // OOpa3oBarenbHas miarpopma IOpaiit [calT]. —

URL: https://urait.ru/bcode/530614

5.2 JonojiHuTEIbHAA JTUTEPATYpa

Tpodumona, T. 1. PykoBoacTBO K pemieHHIo 3a7a4 mo Gu3uke : yaedHoe nocobue it CpeIHero
npodeccuonabHoro obpaszosanus / T. U. TpodumoBa. — 3-e¢ u3m., uchp. u momn. — Mockaa :
WznarensctBo FOpaiit, 2023. — 265 c. — (IlpodeccuonanvHoe obpazoBanue). — ISBN 978-5-
534-15474-0. — Tekct : anmekTpoHHBIN // OOpa3oBarenbHas miarpopma IOpaiit [caliT]. —
URL: https://urait.ru/bcode/511597

5.3 Ilepuoauyeckue u3IaHus

1. Becthuk MockoBckoro yHuBepcutera. Cepus 03. ®usuka. Actponomus. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. IlepeueHbp pecypcoB HH(POPMALNMOHHO-TEICKOMMYHUKANMOHHOW ceTH «MHTepHET»,
HEO0XO0AUMBIX /1JIs1 OCBOEHMS TN CIUNITHHBI

J1eKTPOHHO-0u0IM0oTeuHble cucTteMbl (IBC)
. O6pasosarenbHas miatrdopma «lOPAWUTY https://urait.ru/

1

2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK .ruy» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHDb» https://e.lanbook.com
Ipodeccuonanbubie 6a3bl JAHHBIX

1. Bupryanenbiii uwntaneHblii 3an  Poccuiickoit rocynapcrBenHoit  6ubmnoreku (PI'B)
https://1diss.rsl.ru/;

2. Hayunas snexktponnas oubnuorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HarmonanwHas snekTpoHHas 6ubnuoreka https://rusneb.ru/;

4. Tlpesuaentckas 6ubnumoreka um. b.H. Enprinaa https://www.prlib.ru/;

5. YuuBepcutetckast uHpopmannonsas cuctrema POCCHUS (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlekropuym TB" - Bugeoneknuu Beaymux iektopoB Poccun http://www.lektorium.tv/

HNHpopmMannoHHbIE CIPABOYHbIEC CHCTEMBI

1. Koncynprant Ilmioc - cmpaBoyHas mpaBoBas cucTeMa (JIOCTyH IO JIOKAIbHOM CeTH c
KOMITBIOTEPOB OUOINOTEKH )

Pecypchl ¢cBOOOIHOTO JTOCTYIIA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHuCTEpPCTBO HayKU u BBICILIETO o0pa3oBaHUs Poccutickoit ®enepauuu
https://www.minobrnauki.gov.ru/;

3. MunuctepctBo nmpocsemienus Poccuiickoii @epepannu: opunuansabii caiit. — Mocksa. — URL:
https://edu.gov.ru/

4. ®enepanbHblii mopran "Poccuiickoe odpasoBanue” http://www.edu.ru/;
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5. Enunast xomnexius nudpoBbix o0pazoBaTeabHbIX pecypcoB http://school-collection.edu.ru/ .

6. [IpoekT I'ocymapcTBeHHOr0 HHCTHTYTa pycckoro s3bika uMeHu A.C. Ilymkuna "OOpa3oBaHue
Ha pycckoM" https://pushkininstitute.ru/;

7. CnpaBouHO-uH(MOpMAIIMOHHBIN TTopTal "Pycckuii s3bik" http://gramota.ru/;

8. Cmy»x0a TeMaTH4YeCKNX TOJKOBBIX cioBapeit http://www.glossary.ru/;

9. CnoBapu u sHimkioneanu http://dic.academic.ru/;

10.06pazoBarenbubiit mopTan "Yuebda" http://www.ucheba.com/.

CoOcTBeHHBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbie pecypesl Kyol'y

1. Dnexrponnslii katanor Hayunoit 6ubanorexu Ky6l'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas oubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITas cpeaa MOIYJILHOTO AUHAMHUYecKoro o0yueHus Kyol'yY

https://openedu.kubsu.ru/

4. baza y4eOHBIX IUIAHOB, Y4eOHO-METOMYECKIX KOMILJICKCOB, IyOJIUKAIUi U KOH(epeHIni
http://infoneeds.kubsu.ru/

6. METOIJUYECKHUE YKA3AHMA JIsA OBYYAIOIIUXCA IO OCBOEHHUIO
JUCHUIIVIMHbI

3aJ10roM yCIEeUIHOro OCBOEHUs yueOHOro Kypca « Du3uKay siBIIeTCs HOCEIIEHUE JEKIIMOHHbBIX
Y IIPAKTUYECKUX 3aHATHH (JJa00opaTOpHBIX padoT), TaK KaK MPOITyCK OJJHOTO, @ TeM 00Jiee HECKOIBKIX
3aHATUI MOXET OCJIOXXHUTh OCBOEHHME pPa3JesIOB Kypca. Ydaruecs Ui MOJTHOLEHHOTO OCBOCHHUS
JIOJKHBI COCTABIIATH KOHCTIEKTHI KaK MPH MPOCIYLIIMBAHUH €r0 TEOPETUYECKON (JIEKLIMOHHOM ) YacTH,
TaK U MpH MOATOTOBKE K MPAKTHUUYECKUM 3aHATHUAM. JKenaTeabHO, YTOObI KOHCHEKTHI JIEKIUH U
CEMHHApPOB 3alUCHIBAJIUCH B JIOTUYECKOM MOCIEN0BATEIbHOCTH U3YUYEHUS Kypca U COJIEP’KaIlCh B
OJIHOH TeTpaau. ITo obecrieyuT Hosiee MOJHYI0 MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHATHUAM, TaK
1 CECCUOHHOMY KOHTPOJIIO 3HAHUU.

B xone nekumit mpernonaBaTeNb W3JAaraeT M pPaszbACHSIET OCHOBHBIE, HauboJsiee CIIOKHBIE
MOHATHUSI TEMbI, a TAKXKE€ CBA3aHHbIE C HEH TEOPETHYECKHE M MPAaKTUYECKUE MpOoOJIeMbI, JaeT
PEKOMEHIALMU Ha CEMUHAPCKOE 3aHATHE M YKa3aHUS Ha CAMOCTOSITENIbHYIO paboTy.

[IpakTuueckue 3ausaTHs (J1a0OpaTOpHBIE pa0OTHI) 3aBEPIIAOT U3yUeHNE HAM00JIEEC BAXKHBIX TEM
yueOHOM TUCHMIUIMHBI U CITy>KaT JUIs 3aKpeIUIeHUs] U3YYeHHOro MaTepHuaa.

JunakTuyeckue ey NpakTUIeCKuX 3aHsATUi (J1TabopaTopHBIX padoT):

- yriayOieHue, cucreMaTi3anus U 3aKperuieHne 3HaHUH|, IPEeBpallleHue UX B YOk IeHUS;

- IPOBEPKA 3HAHUIA;

- IPUBUTHE YMEHHUN U HaBBIKOB CAMOCTOSATENIBHOM padoThl ¢ yUeOHUKOM, CTaTheH U Mp.;

- pa3BUTHE KYJIbTYpbl pedd, (HopMHpOBaHHE YMEHHUS apryMEHTHPOBAHO OTCTaMBaTh CBOIO TOUKY
3peHus1, OTBeYasi Ha BOIPOCHI APYTUX CTYJAEHTOB U IPENOAABATENS;

- YMEHHE CIylaTh IPYTUX, 3aJaBaTh BOPOCHI.

B 3aBHCHMOCTH OT CTENEHM AKTMBU3AaLMM MHEMHUYECKON MJIM MBICIUTEIBHON NEATEIbHOCTH
CTYJEHTOB (POpMBI OpraHU3aIMH CEMUHAPCKUX 3aHATUNA MOKHO pa3/IelUTh Ha JiBa TUIIA:

1) penpoayKTUBHBIN U 2) TPOTYKTUBHBIH.

PenpoykTUBHBINM TUII OpraHU3alWK 3aHATHS MPEINoJaraeT, Mpekae BCero, akTUBU3AILNIO
MHEMHYECKHX CIIOCOOHOCTEH CTyZeHTOB. OHU JIOJKHBI 3alIOMHHUTB U ME€PECKa3aTh ONpeleleHHbINH
y4eOHBI MaTepuajd Ha OCHOBE Marepuana JeKUud uin y4yeOHUKOB. IIpogyKTuBHBIN THII
OpTraHU3aIMH 3aHATHUS MPEAIONAraeT aKTUBU3ALIUIO MBICIUTEIBHBIX CIIOCOOHOCTEN CTYAeHTOB. OHU
JOJKHBI CPaBHUTD, IPOAHAIM3UPOBATh, 0000IINTE, KPUTUYECKU OLIEHUTH, CIIENAaTh YMO3AaKIIOUeHHE
Ha OCHOBE YCJBIIIAHHOTO WJIM IPOYUTAHHOI'O MaTepuaia.

Bun (popma) mpakTudeckux 3aHATHIA (J1a00paTOPHBIX pabOT) OMpEAeNseTCs COIASPKaHHEM
TEMbl, YPOBHEM TIOATOTOBKM CTYJCHTOB MJAaHHOW TpPYNIbI, HANpaBIeHHEM W MNpopuiIeM UuX
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MOJITOTOBKH, HEOOXOAWMOCTBIO YBSI3aTh TpENojaBaHue Yy4eOHOM IUCHMIUIMHBI C JAPYTHMMHU
JUCLUIUIMHAMM, U3y4aeMbIMHM CTyJeHTaMu. Buj cemuHapa npusBaH cnocoOCTBOBaTh Hambosee
MIOJTHOMY DPACKPBITHIO COJEPXKAHUA M CTPYKTYpbl OOCYy’JaeMoil Ha HEM TeMbl, O00ecle4YHuTh
HauOOJIBLIYIO0 aKTUBHOCTb CTYJICHTOB, PEILIEHHE [T03HABATEIbHBIX U BOCIIMTATE/IbHBIX 3a/1a4.

Hauboinee pacipoctpaneHHON (GOPMOIT MPAKTHUECKUX 3aHATUN O (PU3UKE SBIISCTCS PELICHHUE
pacueTHbIX 3a7a4. Tak Kak 3T0 OAMH U3 IPUEMOB 00YUYEHHUS, TOCPEICTBOM KOTOPOTO 00eCIIeunBaeTCs
Oonee Ty0OKOe M TOJHOE YCBOCHHE Yy4yeOHOro Marepuana o IUCIHHUILIMHE, TO OH 3aHMMaeT B
¢usnyeckoM 00pa30BaHUU BaXkHOE MeCTO. YTOOBI KaueCTBEHHOI'O OCBOUTH IPEIMET, M3Yy4dEHUE
TEOPETUUECKOI0 MaTepraa JOJKHO COUETaThCsl C CUCTEMATUUYECKUM PELIEHUEM Pa3IMUHBIX 3ajau.

JlaHHBIN Kypc pa3BUBAET y ydalllUXCsl yMEHHUE pelaTh TEOPETUYECKUE U pacueTHbBIE 3a1a4H, a
TaKkKe OOIIME WHTEIUICKTyaJIbHble YMEHHMSI M HABBIKM —  aHAJU3UPOBaTh, KOHKPETH3HPOBATH,
0000111aTh, TPUMEHATH IPUEMbI CPABHEHUS.

Pemenne 3amau crocoOCTBYET OCO3HAHUIO YYAIIMMUCS CBOEHM COOCTBEHHOM JAESITEIBHOCTH,
o0ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTb, (POPMUPYET YMEHUS PUMEHSTD [10JIy4YeHHbIE
3HaHUS B HECTAH/IAPTHBIX, TBOPUYECKUX 3aJaHUAX. Y CTYICHTOB TaKXKe BOCIIUTBHIBACTCS TPYIOIIO0HE,
LIeJIEyCTPEMIIEHHOCTb, Pa3BHBAETCS UYBCTBO OTBETCTBEHHOCTH, YHNOPCTBO M HAcCTOHYMBOCTH B
JOCTUKEHUM IOCTaBJIEHHOW 1enu. B mporecce pemeHus 3aiayd peain3yroTcsl MEXIPEIMETHbIE
CBSI3M, YTO MO3BOJIAET YYAlMMCS IOJIy4aTh IEJIOCTHOE IPEACTaBICHHE 00 OKpY’KaIoLEM MHUpPE C
LIEJIBIO MCIIOJIb30BaHMsL €ro B JajbHeimeil >ku3Hu. VHTerpauus ¢ TeMH HpeaMeTaMH, KOTOpbIe
KaXYTCSl CTYACHTaM JOCTaTOYHO MPHUBJIEKATEIBHBIMHU, TIO3BOJISIET YCIIEUTHO MOBBIIIATH HHTEPEC K
(Gbu3uKN U pa3BUBaTh MOTUBALIMIO €€ U3yyeHUs. MIHTerpupoBaHue ¢ NPUKIAJHBIMU JUCHUIUIMHAMU
pacKpbIBaeT BO3MOKHOCTH MPAKTUYECKOTO IIPUMEHEHUS IPHOOPETAeMbIX 3HAHUH.

CamocrostenbHas  pa0oTa  yyalmiuxcs — sBIsSeTCs — BakHeimed  gopmoit  yuyeOHo-
[03HaBaTeNbHOrO npouecca. Llenap 3agaHuii UIsi caMOCTOSATENbHONW pPabOThl — 3aKpenuTh U
paclIMpuTh 3HAHMS, YMEHHs, HaBBIKM, NMPUOOpPETEHHBbIE B pe3yJbTaTe W3YYEHUS TUCLUIUIMHBL;
OBJIAJIETh YMEHHEM HCIIOJIb30BaTh MOJYYCHHbIC 3HAHWS B TIPAKTHYECKOW pPadoOTe; IMOIydUThH
NEpPBUYHbBIE HaBBIKU MPO(HECCHOHAIBHOM JeSITeIbHOCTH.

3amaHus ISl CAMOCTOSTENTLHON pabOTHI BBIITOJIHSIOTCS B TUCHMEHHOM BHJIE BO BHEAYAUTOPHOE
BpeMs. Pabora JoKHA HOCUTH TBOPYECKHUH XapakTep, MPH €€ OLEHKE NpenojaBareib B MEPBYIO
ouepesb OIEHNBAET 00OCHOBAHHOCTD M OPUTHHAIBHOCTD BBIBOJIOB. B mMCbMEHHOM paboTe 1o Teme
3aJJaHMs ydallMiCs JIOJKEH MOJHO M BCECTOPOHHE PAaCCMOTPETh BCE ACHEKThl TEMbI, YETKO
chopMyJIMpOBaTh W APryMEHTHUPOBaTh CBOIO IMO3UIHUIO IO HCCIEAYyEeMbIM BompocaMm. Bridop
KOHKPETHOTO 3aJaHus JUIsl CaMOCTOSTENbHOM paboThl MPOBOJAMT TNpenojaBaTesb, BeAyILIUH
MPAKTUYECKHE 3aHATHS B COOTBETCTBUH C MIEPEYHEM, YKa3aHHBIM B TIAHAX MPAKTUYECKUX 3aHATHH.

Obwue npasuna 6blNOIHEHUS, NUCOMEHHBIX pAOOm

Ha mepBOM 3aHATHM CTYAEHTHI IOJDKHBI OBITH TPOMH(DOPMHUPOBAHBI O HEOOXOJAMMOCTH
COOJIIOJICHUSI HOPM aKaJleMHUYECKOW 3TUKM M aBTOPCKUX MpaB B Xojae oOydeHus. B wactHocTH,
MIPEIOCTABIISAIOTCS CBEICHUS:

- o01mas nHpopmalus 00 aBTOPCKUX MpaBax;

- MpaBUjIa LUTHPOBAHUS;

- npaBuiIa 0pOPMIICHHS CCHUIOK;

Bce umeroniyecst B TEKCTe CHOCKH TIATENBHO BBIBEPSAIOTCS U CHAOXKAIOTCS «aJIpecaMmm.

Henomyctumo BKIIOYATh B CBOIO pabOTy BBIACPKKU M3 pabOT IPYrux aBTOPOB O€3 yKa3aHHs
Ha 3TO, NePECcKa3bIBaTh Yy>KyI0 paboTy OJIM3KO K TEKCTy 0e3 OTCBUIKH K Hel, HCIOJIb30BATh UyKHE
ujen 6e3 yka3aHus IEpBOMCTOUYHUKOB (3TO KacaeTcs U mHbopMaiuu, HaiiieHHo# B uTepHere). Bee
Cllyyau IjiaruaTa J0JKHBI OBbITh HCKITIOYEHBI.

CHucok MCMOJIb30BaHHOM JIMTEPATYphbl JOJDKEH BKIIOYAaTh BCE HCTOYHUKHM HHG(OpMAaIuH,
M3yYeHHBbIE M NpopaboTaHHBIE CTYIACHTOM B IIPOLIECCE BBINOJIHEHUS PaOOThI, W JOIDKEH OBITh
cocraBieH B cootrBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckas ccouika. OOmme
TpeOOBaHUS U MIPABUIIAY.

N3yuenne oOmeoOpazoBaTebHOM  y4eOHOW  OUCHUIIIMHBI  «DU3MKa»  3aBepIIaeTCs
MOJIBEICHUEM HTOTOB B ¢opme Iup(epeHIIMpOBaHHOIO 3ayeTa B PAaMKax IMPOMEXYTOUYHOU
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OIEHOYHBIE CPEACTBA JJIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kpurepum OneHKH 3HAHU I

O000111eHHAas OlIEHKA KOMIIETEHIIUN

Onerxa bann (2-5 6anioB)
OOyyaromuiicss He OBIAJEN OIEHHMBAEMON KOMIIETEHIINEH, HE pacKpBIBaeT
CYLIHOCTb MOCTaBJICHHOU mpobieMbl. He ymeeT mpuMeHsITh TeOpeTHYECKHe
«HeymoBnetBopu | 2 Oaynal 3HaHUS B PEIHIEHHM MNPAaKTHYeCKOH curyanuu. Jlomyckaer OIIMOKH B
-TEJBHOY - IIPUHUMAEMOM peEIIEeHHH, B paboTe C HOPMATUBHBIMH JOKYMEHTAMH,
HYJIEBOI YPOBEHb HEYBEPEHHO 0OOCHOBBIBAET MOJTyUCHHBIE pe3yIbTaThl. MaTepual nziaraercs
HEJIOTUYHO, 0€CCUCTEMHO, HEIOCTaTOYHO IPAMOTHO.
OOyuaromuiicst ocBoms 60-69% olleHUBaeMON KOMIICTEHIUH, MOKA3bIBACT
YAOBJIETBOPUTENIbHBIE 3HAaHUA OCHOBHBIX BOIPOCOB  IPOIPaAaMMHOTO
«Y mosnerBoputen| 3 Oannma| Marepuala, YMEHUS aHAJIM3UPOBATh, [EJIAaTh BBIBOABI B  YCIOBHAX
BHO» - IIOPOTOBBIN KOHKPETHOM CHUTYallMOHHOM 3amaud. M3maraer pemenne mnpoOiaembl
YpOBEHb HEI0CTAaTOYHO MOJIHO, HEMIOCIEA0BATENBHO, IOITyCKAET HETOYHOCTH.
3atpyaHseTcs JoKa3aTeIbHO 000CHOBBIBATH CBOM CYKICHHSI.
Obyuaromuiicss ocBown 70-89% oueHMBaeMOW KOMIIETEHLUH, YyMEET
MPUHUMATH TEOPETUUECKUE 3HAHUS U IMONYUYCHHBIH MPAKTUYECKUH OTBIT B
«Xopomuo - 4 Ganna| pemleHMH NPaKTHYECKOHW CUTyalMM. YMeno paGoTaeT ¢ HOPMAaTUBHBIMHU
0a30BbIH YPOBCHb JOKYMEHTaMH. YMeEeT apryMEeHTHUPOBaTb CBOM BBIBOJBl W NPUHUMATh
CaMOCTOSITEIbHBIC PEIICHHsI, HO JJOMYyCKaeT OT/AeIbHbIE HETOYHOCTH, KaK IO
CoJIep’KaHuIo, TaK
Y TI0 YMEHHIO, HABBIKaM Pa0OTHI C TOCTABICHHOM BOIPOCOM.
OOyuaromuiicss ocBomn 90-100% olleHHBaeMOW KOMITETCHIIMH, yMEET
CBSI3bIBATH TEOPHIO C MPAKTUKOM, MPUMEHSITHh MOJTY4YECHHBIN MPaKTUUYECKUI
«OT1anaHO» - 5 OTBIT, aHAIM3UPOBATh, JAEJNAaTh BBIBOJBI, IPUHUMATh CaMOCTOSITEIIbHbIC
MIPOABUHY THIN baos pelieHrss B KOHKPETHOW CHUTYyallld, BBICKa3blBaTh U OOOCHOBBIBATH CBOU
YpOBEHBb CyxnaeHus. JleMOHCTpHpyeT yMeHHe BecTH Oecelbl, KOHCYIbTHPOBATbH

rpaxJaH, BBIXOMUTh W3 KOH(MIMKTHBIX CUTyanuid. Brajgeer HaBbIKamu
paboThl ¢ peleHneM 3ajad, IpUMepoB. Brajeer MUCHMEHHOW W YCTHOM
KOMMYHUKAIUEN, JOTUYECKUM H3JI0)KEHUEM OTBETA.

7.2. OneHo4HbIe CPeACTBA LIS NPOBECHHUS TeKYILeH aTTecTaluu
B nannom pasznesne npuBoasATCs: 00pa3ubl OEHOYHBIX cpeacTB. [10IHbIH KOMILIEKT
OLICHOYHBIX CPEeACTB NPUBOAUTCH B DOH/IE OLIEHOYHBIX CPEACTB.

Texymmii KOHTPOJIb MPOBOAUTCS B hopMme:

- (hpOHTANIBHBIN OIIPOC

- MHAMBUAYAJIBHBIN YCTHBIN ONPOC

- INCbMEHHBII KOHTPOJIb

- TECTUPOBAHUE 110 TEOPETUUECKOMY MaTepUalry
- mpakTHyeckas (J1aboparopHas) pabora

- 3aI1Ta BBIIIOJIHEHHOT'O 3a/1aHUsl.




7.2.1 IlpuMepHbIe TECTOBbIE 3aIaHUS /IJIsl IPOBEeHUS TeKYIIel aTTecTAllUN:

Cuny, ¢ komopoti 6ce mena npuma2u8aOmcs opye K 0pyey, Hazvl8aom:

0 A) cuioi TpeHus:

[ b) cunoit ynpyrocru;

[ B) rpaBuTanuonHo# crioi

Cuna scemuprnozo msacomenust y8eiuuumcs 8 2 pasa, eciu:

O A) Maccy KaxI0ro U3 B3aMMOJICHCTBYIOIIMX TeJl YBEJIHUYUTD B 2 pa3a;
0 b) Maccy kaxxoro u3 B3auMOACHCTBYIOUIUX TEJl YMEHBIIUTH B 2 pa3a;
0 B) maccy onHOrO M3 TEN yBENMUUTH B 2 pasa.

I pasumayuonuas nocmosHHas 8 3aKOHe 8CEMUPHO20 MA2OMEHUSL 0003HAUAEMCSL U YUCTIEHHO PABHA
0 A) g=9,8 m/c?

0 b) G=6,67-10 TH - m%/kr?

0 B) K=400 H/m

Cuna ecemuprnozo mazomenus ymenvuwumes 6 100 pas, ecnu:

0 A) Tena cOnu3uth Ha 100 MeTpoB;
O b) Tena ynanuts Ha 100 MeTpoB;
0 B) paccrosinue mexay Tenamu yBenuduTh B 10 pas.

7.2.2 IlpuMepHbIe BONPOCHI JIs1 YCTHOI'O ONPoca (KOHTPOJIbHBIX padoT)

7151 IPOBe/IeHUs] TeKyIIeil aTTecTaluu:

MexaHuka — 3T0 4acTh (PU3HUKH, KOTOPas U3y4aeT 3aKOHOMEPHOCTH MEXaHUUECKOTO ABMKEHUS U
MIPUYMHBI, BBI3BIBAIOIINE UIIH U3MEHSIOIINE 3TO JTBUKCHHE.

1) Mexanuueckoe 08udiceHue —

Pa3nenpl MexaHUKH: KHHEMATHKA U TUHAMUKA. Yem oHu omauyaiomes opye om opyea?

2) Mamepuanvuas mouxka —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaektopust — BooOpaxkaemasi TUHUS, COSAUHSIIONIAS TOJOKESHHSI MaTepHaAIbHOM TOUKH (Tena) B
OmKaiIre mocie[0BaTeIbHbIe MOMEHTHI BPEMEHH.

5)Ilepemewyenue —

6)Ilymo —

7)Yem onu omauyaiomes opye om opyea?

8)Ckropocmo —[? Jhopmyna

PaBHOMEpHOE MPSIMOIMHEHHOE ABIKEHHE — TBUKEHHUE, TPH KOTOPOM TEJIO TIEPEMEIIAETCS C
MTOCTOSTHHOM TTO MOJTYJTIO ¥ HAaIIPaBJICHHIO CKOPOCTHIO.

9)3aKkoH pagnomepHO20 NPAMOIUHENIHO20 O8UNCEHUSA: opmyna

10)Yckopenue —[? Jghopmyna

[IpsiMosnHEetHOE IBUKEHUE C TOCTOSIHHBIM YCKOPEHHUEM.

11)3axon pagHoyckopeHHo20 NPAMOTUHEUHO20 OBUINCEHUS: opMYLa

12)Dopmyna ckopocmu npu pagHoyCKOPEHHOM O8UNHCEHUU. hopmyna

13)3akon pasnozameodneHH020 NPAMOIUHENHO20 0BUNCEHUS: (hopmyIa

[TpumepHBIe BOMPOCHI TSI KOHTPOJISI CAMOCTOSITETTLHON paOOTHI:

14) @opmyna ckopocmu npu pagno3ameoieHHOM OBUMCEHUU. opmya

[lepuonuyeckoe IBUKEHUE — ABHYKEHHE, TIOBTOPSIOIIEECS Yepe3 paBHbIC MPOMEXKYTKH BPEMEHH.
Bunpl nepuonuyeckux ABMKEHUIN: BpallaTeIbHOE U KojiebaTeNnbHOe.

15) Yem onu omauuaromes opye om opyea?



16)Ilepuoo —

17)I1lepuoo epawenusi — pemst 00H020 0OOPOMA NO OKPYICHOCMU. POPMYId

18)Yacmoma epawenus —[? Jpopmyna

19) Huepyus —

20) Ilepswiii 3axon Horomona —
21) Bmopoii 3akon Hotomona —[? ]ghopmyna
22) Cuna — 6ekmopHas pusuveckas 6eutUna, sA8IA0Wancs mepoi ...

23)Tpemuii 3axon Hotomona —
24) Cuna msicecmu — 2pasgumayuoHHas cuia, oeticmeayiowas na meno. [? Jhopmyna

Cuna ynpyrocty — cujia, BO3HHUKAOIIAs TIPU MaJiol ieopMaIiiu pacTshkeHus (CKaThs) Tena,
HaIpaBJICHHAs MPOTUBOIOJIOKHO CMEIIEHUIO YACTHII TeJla PH JiehOopMaIinu.
25) 3axon I'yka —[? [ghopmyna

26)Cuna mpenusi —[? Jpopmyna

7.3. OueHo4HbIe CpeACTBA AJIsl NPOBeIeHHUs MMPOMEKYTOYHON ATTEeCTANNHU

HpOMe)KYTOqHaH aTTcCTaluusa

Dooma . JInyneie [Ipumepsr
aTTecliauHH 3HaHug VYMenus IpaxTiaeckui KauecTBa OLICHOYHBIX
OIBIT (BJIA/ICTH) 00yJaroIerocs CpE/CTB
Koutposns OLeHKa yMeHHUs OLieHKa HaBBIKOB OueHka Bomnpocsr:
KonTposnbHas 3HAHUA MIOHUMATh JIOTUYECKOT'O CIIOCOOHOCTH IpuIararoT
pabotra/lud- 0a30BBIX CIICLUAJIbHYIO CONOCTABJICHUS U IPaMOTHO U cA
(bepen MOJIOKEHUN | TEPMUHOJIOTHIO XapaKTEPUCTUKHU YETKO U3JIarath
IUPOBaH-
~ B o0J1acT 00BEKTOB MaTtepHual
HBIH 3a4eT
ecrecTtBo3Ha- | OLIEHKA YMEHUS OLieHKa HaBBIKOB Ouenka 3agaumn
HUS peniarhb JIOTUYECKOTO CIIOCOOHOCTH MIpUJIAraioT
TUIIOBBIC 337]a4d | MBIIUICHUS PU rPaMOTHO U cs

B 00JacTu
pohecCHOHAb-
HOM
JIEATEILHOCTH

pelieHny 3a1a4 B
obmactu
npoheccuoHab-
HOMU JIeATENbHOCTH

YEeTKO M3JIaraTh

XOJ peIICHHs

3aj1a4 B

obmactu
pohecCUoHab

HOM

JICSITEIIbHOCTH

u

apryMeHTHPO-

BaTh

pE3yIABTAThI

7.3.1. IIpumepHbIe BONPOCHI AJIs1 IPOBeIeHHUS POMEKYTOYHOM aTTecTanuu (Aud. 3a4er)

1. OCHOBHBIE BUJIbI MEXaHUYECKOTO JIBMKEeHUs. 3akoHbl HptoTOHA. 3akoH BecemupHoro

TATOTCHUS.

AN

HNuepuus. MueptHOCTh M €€ Mepa. Bec Tena. HeBecomocTs.

MareMaTHuecKuil ¥ py>KUHHBIA MasTHUK. KoneOaHus 1 BOJTHBI.
MounekynspHo-KuHeTHYecKas Teopusi. bpoyHosckoe asmxenue. Ilocrossnaas ABoraapo.
VYpasuenue Menneneesa-Knaneiipona. M3omnporecchl v ux rpapuku.

Buabsl Mmexannyeckoil HEprum. 3aKOH COXpaHEHUS SHEPTUU. 3aKOH COXPaHEHHUsI UMITYJIbCa.




10.

1.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

ArperatHpie cocTosiHus BemiecTBa. Juddys3us B pasnuunbix cpeaax. BiaxHocTs BO3ayXa.
3akon Kynona. Dnektpudeckoe mnoisie. Hampspkennocts. Cynepniozunusa mnosei. Jluauu
HaIpsKEeHHOCTH. [I0TOK HaNpsAKEHHOCTH.

Pabora cun anexrpocratnueckoro noss. Ilorennuan. CBs3b MEXIy HANpPsKEHHOCTHIO U
NOTEHLIMAJIOM. DKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH.

JlmdnekTpukn B ANEKTpocTaThyeckoMm mose. [losisspHple W HENoJspHbBIE IUAIEKTPUKHU.
[Tonsspu3zanus AMAIEKTPUKOB. DIIEKTpUUECKast UHIYKIUs. J{nanekTpuyeckas IpOHUIaeMOCTh
Y BOCIIPUUMYHUBOCTb.

[IpoBOIHUKY B 3E€KTPOCTATUUECKOM MoJe. [loTennman, Hanpsy)KeHHOCTh, INIOTHOCTh 3apsja.
OnektpoeMkocTb. KonaeHcaTopel. CoenMHEHHE KOHJIEHCATOpPOB. EMKOCTBH IIIOCKOTO
KOHJIEHCATOpa. DIIEKTPUUYECKOE M0JIE B KOHJIEHCATOPE.

DHeprus CUCTEMBI 3apsA0B. DHEPrus 3apsKEHHOr0 KOHAEHCATOpa. DHEPIHsl JIEKTPHUUYECKOIO
noJist

[TocrosiHubI  3nekTpuueckuid Tok. 3akoH Owma. Comnporusnenue. CoequHeHMe
conpotusiieHul. 3akoH J[xoyinsa-Jlenna.

DNeKTpoABMKYIIas cwia. 3akoH Oma uist 3aMKHYTOU 11enu. [lone3nas u mojgHas MOUTHOCTb.
KII/] nucrounuka Toka.

BzaumoperictBue TokoB. MaruuTHoOe nojie. MarHuTHas MHAYKIUA.

Cuia Amnepa. Cuna JlopeHnua.

HevictBue monst Ha Tok. Cuna Amrepa. Teopema o nupkymsiiuu MarHuTHoro mojst. Ilone
IPSIMOIO U KPYTroBOrOo TOKOB. MarHUTHBIM MOMEHT KOHTYpPa C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTUIlbl B OJHOPOJTHOM MarHUTHOM TIOJIE.

OnexkTpoMarHuTHas MHAyKOus. 3akoH Papanes. Bs3aumnas wnaykumsa. CaMOMHIYKIMSL.
Koadduuuentsr B3auMHOM uHAYKIMH. MHIYKTUBHOCTb. WHIYKTHBHOCTH COJIGHOM[A.
Tpanchopmarop. DHeprus MarHUTHOTO MOJIS.

IIepemeHHBIH 35IeKTpUUYECKU TOK. IHIYKTUBHOE, EMKOCTHOE Y PEaKTUBHOE CONPOTUBIICHUSI.
Bekropnas auarpamma HanpspbkeHuid. [lonHoe conporuBienne. Pe3oHaHc HanpshKeHUM.
MontHoCTh B €N NEPEMEHHOTO TOKA. [[eHCTBYIOIMNE TOK U HAIIPSIKEHUE.

3aKoHbI reoMeTpuuecKkoi onTuku. Buasl muH3. [locTpoenne n3o00paxeHust B TOHKOW JIMH3€E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTEINIBbHBIN MOKa3aTeau MpeIoMIIeHHUS.

®opmyia yBenuueHus TUH3bL. Ontudeckas cuia JInH3bl. opMyia TOHKOW JTUH3BI.

I'na3 u ero crpoenue. bau3opykocTs U AaTbHO30PKOCTh. Abepparuu

Hucnepcus. Judpakuus. Uatepdepennus. [lonspuzanus.

KopmyckynsipHo-BOTHOBOM Ayanusm.

CriennanpHast TeOpHsl OTHOCUTEIbHOCTH DHIITeiHA. [IpeoOpazoBanus Jlopenua.

Mogens atoma Tomcona. Mogens atoma Pesepdopna. OTkpbiTHE pajlOaKTHUBHOCTH.
N3otonsl. DoTodPdexT.

ConHeuHas cucreMa: IUIAHETHI 3€MHOW TPYMNIbI, MJIAHETHI-TUTAHTBI, CIIyTHUKH, METEOPHI,
METEOPUTHI, acTepouipl. Cucrema 3emis-JlyHa.

["amakTiKH, BUIIBI TAJTAKTUK. 3BE3/IbI, KIIACCH(UKAIIHS 3BE3]I.

Teneckonsr u o6ceparopun, MKC.

Teopuu npoucxoxaeHus Beenennoil. OBomonns BeeneHHOM.



7.3.2. IIpumepHble 3a1a44 1JI POBeEAEHUs IPOMEKYTOUHOM aTTecTauuu (nud. 3a4yer)

Yactb 1. (Boibepume gepuwlii gapuanm omeema)

1 IlIpu dpotoaddexre paboTa BEIX0Ia AIEKTPOHOB U3 METAILIA 3aBUCUT OT
A. 4acTOThI IAJAIOIIETO CBETA

b. MHTEeHCUBHOCTH I1aJIaOILETO CBETA

B. XxuMHuueckol pupoibl METAILIIOB

I'. KHHETHYECKON SHEPTUU BBIPHIBAEMBIX JJIEKTPOHOB

2. Ha pucynke 2.01 noka3zan rpaduk 3aBUCUMOCTH CKOPOCTH IBUKCHUS A ajc puc 2.0t

Tena OT BpeMeHH. Kakol M3 NpeoKeHHBIX TPaQUKOB BBIPAXKAET IPapuK 2o
YCKOPCHHA 3TOI'O Tena?
Ao afe? Ao afe? a, afe? Ao anfic?
) 3 ) ) wi
Tz 3 ﬁ'; (T R R — P...; Tz 3 a,.;
5 .5 -5 -5 -
A. B. B. T. i

3. 3 moab Bojiopoja HaxoaatTces B cocyne npu temnepatype T. KakoBa Temneparypa 3 mMoib
a30Ta B COCYy/I€ TOT'0 ke 0ObeMa U IpH TOM ke aBieHun? (Boropoa v a30T cuuTath Hi€albHbBIMU
ra3zamu)

A.28T; b.14T, B.2T; TI.T T

4. Ha rpaduke (cM. pHUCYHOK) TMpeICTaBIECHO
U3MEHEHHEe TeMmiieparypbl T BellecTBa C TEUYEHUEM
BpeMeHU t. B Ha4danbHBII MOMEHT BpeMEHHW BemiecTBo 1
HaXOAWJIOCh B KPHUCTAUIMYECKOM cocTosiHuU. Kakas u3
TOYEK COOTBETCTBYET OKOHYAHHUIO MPOIIecca IIaBIeHus?

A. 5 b6, B3 TI.7.

5. Ha pucynke 1.02 uzoOpaxeHa 3aBUCUMOCTh aMILIUTYIbI
YCTaHOBUBIIIHUXCS KoneOanuii MasTHUKA oT JaCTOTEI
BBIHYXKJAloIIe Ccuibl (pe3oHaHCHas KpuBas). OTHoOIIEHHE
aMIUTUTYIBl  YCTAHOBUBIIUXCS ~ KOJIeOAHWW  MasTHHKAa  Ha
PE30HAHCHOM 4acTOTe K aMIUIUTYyAe Konlebanuii Ha yactote 1,5 'l
pPaBHO

A.2; b.10; B.4; T.5.

6 Ha pucynke 1.03 n300pakeH mpOBOJIOYHBIN BUTOK, 10 KOTOPOMY TE€UET IIEKTPUUECKUHN TOK B
HaIpaBJIEHUH, YKa3aHHOM CTpeJIKo. BUTOK pacmnosyiokeH B rOpu30HTAIBHON MJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP MHAYKIIMU MArHUTHOTO IIOJIA TOKA HAIIPaBJICH

A. BEpTHKAIBHO BBEPX T

b. rOpru30HTAIBHO BIEBO <—;
B. ropusoHTaIBHO BIIPAaBO —>;
I'. BepTHKAILHO BHU3 . puc. 1.03

7 Ha pucynke 2.03 u300pakeH MPOBOJOYHBIA BUTOK, IO KOTOPOMY TEYET SJICKTPHUUSCKUN
TOK B HaNpPaBJICHUHU, YKA3aHHOM CTPEJIKOM. BUTOK pacnosnokeH B TOPU30HTAIBHOM TJIOCKOCTH. B
LEHTPE BUTKA BEKTOP UHIYKIIMM MATHUTHOTO TOJISI TOKA HAMPaBIICH

A. TOPU30HTAIBHO BIIPABO —;

b. ropu30HTAIBHO BJIEBO <—;

B. BepTuKanbHO BHU3 l.




I'. BepTHKAILHO BBEpX 1; puc. 2.03

8 VYros nageHus cBeTa Ha TOPU3OHTAIBHO PACIOIOKEHHOE IIJIOCKOE
sepkasio paBeH 30°. Kakum OyneT yroa majaeHus CBETOBOTO Jiy4a OT
HENOJIBUKHOIO HMCTOYHUKA, €CJIM NOBEpHYTh 3epkayio Ha 10° Tak, Kak
MOKAa3aHO Ha PUCYHKe?

A. 20% B.30% B.40°% TI.60°.

9 VYron majneHust cBeTa Ha TOPU3OHTAJIBHO PACIOJIOKEHHOE IUIOCKOE 3EPKaJo pasen 30°.
Kakum Oyzer yron Mexay MNagaloUdM M OTPaKEHHBIM JIydaMH, €CJIH
NOBEPHYTH 3epkasio Ha 10° Tak, Kak MOKa3aHO HA pUCYHKE?

A. 80% B.60% B.40°% T.20°.

10 [TopsakoBbIii HOMEp afOMUHUsA B TaOsmie MeHaeneeBa 13, a
MaccoBO€ YUCIO paBHO 27. CKOJBKO 3JIEKTPOHOB BPAIIAIOTCSl BOKPYT sAJipa aTOMa aTlOMUHUS?
A.27; B.13; B.40; T.14.

11 B crexistHHOM TpyOKe JBUTAIOTCS 3JIEKTPOHBI. B CTOPOHY OTKIOHUTH UX MOXET. ..
A. TOJBKO AJIEKTPUYECKOE MOJIe

b. TONBKO MarHUTHOE I0JIE

B. TOIBKO COBMECTHOE NEUCTBUE DIIEKTPUYECKOTO U MATHUTHBIX I1OJIEN

I'. KaK 2neKTpUYecKoe, TaK U MarHUTHOE I10J1€

12 ®oTodaddekr - 3TO SBICHHE B3aWMOJICHCTBUS CBETa C BEIIECTBOM, IIPH KOTOPOM
MIPOUCXOAUT

A. BBIpbIBaHUE aTOMOB

b. BbIppIBaHUE 3JIEKTPOHOB

B. moromenne aToMoB

I'. moriomiene MOHOB

13. IlopsakoBeiii HoMep ¢Topa B Tabnuue MengeneeBa 9, a maccoBoe uncino paBHo 19. Ckonbko
9JIEKTPOHOB BpaIlaeTCsl BOKPYT siipa aTroMa (ropa?

A.19; b.10; B.9; T.28.

14. Mopensb atoma Pesepdopaa onuceiBaeT aToM Kax. ..

. OMHOPOTHOE DIEKTPUYECKN HEUTPAIBHOE TEJIO OYEHb MAJIEHBKOIO pa3Mepa

. IIap U3 TPOTOHOB, OKPYKEHHBIN CIOEM JIEKTPOHOB

. CIJIOIIHOM OJTHOPOJIHBIN MOJIOKUTEBHBIN IIAp C BKPAIJICHUSAMHU JIEKTPOHOB

. TIOJIO’KUTEIIBHO 3apsHKEHHOE MAJIOE SIAPO, BOKPYT KOTOPOTO JIBHIKYTCS AJIEKTPOHBI

=W T

40
15. Snpo atoma 15 AT comepxur
A. 18 mporoHos u 40 HEUTPOHOB
b. 18 mpoToHOB 1 22 HEWTpPOHA
B. 40 mporoHoB 1 22 HEWTpPOHA
I'. 40 npoToHOB U 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE JMANa30Ha MIKAJIBI AJIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO
cTON0IIa TaOJIMIIBI C UX CBOMCTBAMU B MPABOM CTOJIOIE
A. u3nyuenue (cBoiicTBa) 1) HamMmeHBITIA dYacTOTa BOJHBI U3
MePEUMCIICHHBIX
b. ynbTpaduonerosoe 2) obnamaeT HAUOOJBIICH MPOHUKAIOIIEH
CIOCOOHOCTRIO M3 TIEPEUUCICHHBIX




B. pannoBosHBI 3) mcmonp3yeTcs B NMpUOOpax HOYHOTO
BUICHUS

I'. penTrenoBckoe

4) obecrieynBacT 3arap KOXH JeOoBeKa

Orter 3anumure B cienytomem Buje (Hampumep, Al B2 B3 1'4)

Yacth 2. (Periume 3a0auu)

17. JIBurasich ¢ Ha4aJIbHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIIB 32 10 ¢ mporen myThb 155
M. C KakiM YCKOPEHHUEM JIBUTajicsi aBTOMOOMIIb U KaKyH0 CKOPOCTb OH MPUOOpPEI B KOHIIE ITyTH?

18. K wucrounuky Ttoka ¢ DJIC 9 B u BHyTpeHHUM comnpoTuBieHueM 1,5 Owm
MIPUCOEIUHEHA 1IETIb, COCTOSAIIAS U3 JBYX MPOBOIHUKOB 110 20 OM Kaxblid, COETMHEHHBIX MEXTY
co0o0il mapasieabHO, U TPETHETO MPOBOAHHKA COMpOTHUBIEHHWEM 5 OM, HPHUCOEAMHEHHOTO
MOCJIEIOBATEIbHO K JBYM TepBbIM. YeMy paBHa cuja TOKa B HEPa3BETBICHHOW YacTH U
HaNpsDKEHUE Ha KOHIIAX 1enu?

19. JIBuTasich ¢ HAYAIBHON CKOPOCTHIO 36 KM/4, aBTOMOOMIE 32 10 ¢ mpomren myTh 105
M. C KaKUM YCKOPEHHEM JIBUTAJICSI aBTOMOOMIIb M KAKYI0 CKOPOCTh OH IIPUOOpPEN B KOHIIE ITyTH?

20. K wucrounuky Ttoka ¢ OJIC 12 B u BHyTpeHHuMm comportusieHuem 0,5 Om
IPUCOEIUHEHA 1IETlb, COCTOSILAS U3 BYX IIPOBOJHUKOB 110 15 OM KaXIblii, COeIMHEHHBIX MEKIY
co00l mapajuieNibHO, U TPEThEro MPOBOJHMKA compoTuBicHHEM 4 OM, TPHUCOECTUHEHHOTO
[OCJIEI0BATEIbHO K JIByM IepBbIM. YeMy paBHa CWia TOKa B HEpa3BETBIECHHONW 4YacTH U
HaNpspKeHUE Ha KOHIAxX 1enu?

OTBeTHI 3aHECTH B Ta6J'II/II_Iy2

YacTtp 1:

Ne Bompoca 1123|4567 |89 |10]11 1213 |14|15]|16

byksa oTBeTa

YacTtp 2:

Ne Bompoca 17 18 19 20

OtBeT 3amaun




8. JOIMOJIHUTEJIBHOE OBECIIEYEHUE JTUCHUIIJIMHBI

HpI/IJIO}KeHI/Ie 1. KpaTKI/Iﬁ KOHCIICKT JICKIOMOHHOI'O 3aHATHA

3akon BcemupHoro tarorenusi. {BukeHue TeJ1 moja AeicTBHEM CHJIbI TAKECTH

[To BTOpOMy 3akoHYy HbloTOHA MPUUMHON U3MEHEHUS ABMXKECHUSA, T. €. IPUUYUHON YCKOPEHHUS
TN, SIBISETCS cuUia. B MeXaHWKe paccMaTpUBAIOTCS CHIIBI PAa3IMYHON (U3MUYECKON TPUPOJIBL.
MHorue MexaHu4eckue sIBJICHUS U IPOLECCHI ONPEAETSIOTCS ACMCTBUEM CUJI TSATOTCHHUS.

3axon Bcemuproeo msieomenus 0611 OTKpBHIT Mcaakom Hperotonom B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBICKa3ai MPEION0KEeHUE, YTO CHIIbL, yiepxkuBatomue JIyHy Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE sI0I0K0 MagaTh Ha 3emiro. [lo ero rumorese
MEXJIy BCeMU TelaMu BceneHHOW HeMCTBYIOT CHIIBI NPUTSHDKEHUS (TPaBUTALIMOHHBIC CHIIBI),
HaIpaBJIEHHBIC 110 JUHUH, COSTUHSIOMEHIIEHTpHI Macc (puc. 1.10.1).

Pucynoxk 1.10.1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIAMU.

B mnocnenyromue romst HproToH mbITancs HailTH (usnyeckoe OOBICHEHHE 3aKOHAM
JBUKEHHUS IUJIAHET, OTKPBITBIX acTpoHoMoM HMoranHom Kemnepom B Hauane XVII Beka, u aathb
KOJIMYECTBEHHOE BBIPAKCHHUE JUISl TPABUTAIMOHHBIX CHWJI. 3Has, KaK JBUMXKYTCS IUIaHeThl, HploTOH
XOTeJl ONPEJENINTh, KAKUE CUJIbI Ha HUX JAEHCTBYIOT. Pemenue 3toil 3anaun u npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHUS.

Bce tena nputiaruBarorcs Apyr K APYry ¢ CHIOW, OPsIMO NPONOPLUHMOHAIBHOM UX MaccaM U
00paTHO IPONOPIUOHATLHON KBA/IPaTy PACCTOSIHUS MEKIY HUMHU:

m,m,

F = G—R2

Kosddunment nponopumonanbHocTi G OTMHAKOB JUIS BCEX Tell B npupojie. Ero Ha3piBaroT
2pasumayuOHHOU NOCMOAHHOU

G=6,67-10"* H-m?/kr® (CH)

I'paBuTanMOHHAs MOCTOSIHHAS ObLa SKCHEPUMEHTAIBHO U3MEpPEHa AHTIMUCKUM (U3UKOM
I'enpu Kasenaumem B 1798 roxy.

MHorue sBJ€HHS B MNPUPOAE OOBACHAIOTCS IEHCTBHEM CHUJ BCEMHPHOTO TITOTEHHUS.
JBmxenue maner B COMHEYHON CHCTEME, HCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM, TPACKTOPUU MOJIETA
OATMCTUYECKUX PAKET, IBMKEHHE TEJT BOIM3U MOBEPXHOCTU 3€MJITH — BCE OHU HAXOJIAT OOBSICHEHHE
Ha OCHOBE 3aKOHA BCEMHPHOI'O TATOTEHUS U 3aKOHOB TUHAMHUKH.

Kaxnp1it npeamet Bo BeeneHHo BO3I€MCTBYET Ha IPYTrOM NpeIMET, OHU MIPUTATUBAIOT IPYT
Jpyra. OTO Ha3bIBAETCS CHJION TSKECTH, WM rpaBuTauued. Cuia NpUTSHKEHUS, WIM TpaBUTALMS,
3aBUCHT OT JIBYX (DaKTOpOB.

Bo-nepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEILIECTBA COAEPKUT 00BEKT, TEJ0, IpeameT. YeM
OombIlIe Macca BEIIeCTBa Tella, TeM CHIIbHEW rpaBuTaius. Eciau teno obnamaeT oueHb HEOOIbIION
Maccoil, ero rpaButanus Maia. Hampumep, macca 3emiu BO MHOTO pa3 Oosbie macchl JIyHBI,
Mo3TOMY 3eMJlsi UMEET OOJBIIYIO CUITY TsDKECTH, 4yeM JIyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBUCUT OT pacCTOSHUS MeXOy Tenamu. Yem Ommke Tena
HAXOAATCs APYT K APYTy, TEM cujia MPUTHKEHUs Oonbine. Uem oHM mamnblie APYT OT ApYyra, TeM
rpaBUTALs MEHBIIIE.

CoOcTBeHHOE TrpaBUTAIlMOHHOE Tmoie JIyHBl oOIpenenseT YCKOpeHHEe CBOOOJHOTO
najicHus gy Ha ee moBepxHocTU. Macca JlyHbl B 81 pa3 meHblie Macchbl 3eMJid, a €€ Paanuyc
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npuOim3uTeNbHO B 3,7 paza MeHbIIe paauyca 3emiad. [lo3ToMy ycKOpeHue gj ONpeaeTuTCs
BBIPAKECHHUEM:

M, M,-3,72
=G———
R? T2 81

=0,17g = 1,66 u/c?

B ycnoBusix Tako cinaboi rpaBUTAllMK OKa3aJIMCh KOCMOHABTHI, BhICaauBIInecs Ha JlyHe.
YenoBeK B TaKMX YCJIOBUSAX MOJYKET COBEpLIATH TMI'AaHTCKHE NpbDKKU. Hampumep, ecnu denosek B
3eMHBIX yCJIOBHSX MOINPBHITHBAET HA BBICOTY | M, To Ha JlyHe OH MOT OBI MOANPBITHYTH HA BBICOTY
Oonee 6 M.

A ceifyac aBaiiTe MOCMOTPHUM Ha YEJIOBEYECKOE CyLIECTBOBaHME Ha 3emuie. Y 3emiin Macca
Oonblle, yeM Yy ueloBeKa, MOATOMY CHJIa TXKECTH ynaepkuBaer ero Ha 3emue. Ho 3emis
BO3/ICIICTBYET TaK, Kak OyATO BCS €€ MaTepus, BCE €€ BELIECTBO HaXoAsATcs B LeHTpe. Iloatomy cuiia
TSDKECTH B JIIOOOM MecTe 3eMIIH JI0JKHA PACCUUTBHIBATHCS C YUETOM PACCTOSHUS J10 €€ LIEHTPA.

Cuna TshxecTu Ha modepekbe Mopsi O0JIbIIIe, YeM Ha BEPIIMHE rOphl. A ceidac MpecTaBbTe
4eJI0OBEKa, YJAJIMBILErocs € INOBEPXHOCTHM 3€MJIM Ha JAJNEKOE paccTosHMe. Tam cuila 36MHOTO
NPUTSHKEHUS OyIeT MHOTO ciadee.

Korna 4enoBek Haxo0OUTCS B KOCMOCE, OH COBCEM MCUE€3aeT U3 I0JIsI 3¢MHOI'O IIPUTSKEHUS.
I'paBuTanus 3emun coBceM He ACWCTBYEeT Ha HEro (HO OHAa €CTh, TOJBKO OYEHb ciabas M3-3a
6onb1Ioro pacctosiHus ot 3emiin). OH HaXOOUTCSI B COCTOSIHMM HeBecOMOCTH. 1loaToMy pakeTsl,
KOCMHUYECKHE KOpabiiu, KOCMOHABThI MOTYT CBOOOIHO JIETATh B OTKPBHITOM IPOCTPAHCTBE.

OpHMM 13 NIPOSIBIIEHUN CHIIBI BCEMUPHOTO TATOTEHHUS ABIIACTCS CUIA MAICECMU.

Cuna TsKeCcTH — rpaBUTAIlMOHHAS CUJIa, JEMCTBYIONIAs Ha TEJO.

Tak mpuHATO Ha3BIBATh CHITy NPUTSKEHUS Tel K 3emiie BOM3M ee moBepxHocTH. Ecou M —
Macca 3emi, R — ee paguyc, m —Macca JaHHOTO Teja, TO Cujla TSYKEeCTH paBHa

M
F=G—m=mg

R2
TZie g — YCKopeHue c80000H020 nadeHus y TOBEpXHOCTH 3eMIIu:
F M
g 3eMJIH
g=_ =G =98"Y/,
m 3eMJIN

YckopeHre CBOOOTHOTO MaJICHHsl — YCKOPEHHEe, MPHOOpeTaeMoe TEeJIOM MO JCHCTBHEM
TPAaBUTALIMOHHOW CUJIBI BOJU3U MOBEPXHOCTH HEOECHBIX TeJ (TIaHeT, 3Be3/).

Cuna TspKeCTH HampaBlieHa K MeHTpy 3emur. B oTcyTcTBHE NIpyrux Cui Tello CBOOOIHO
najaer Ha 3eMIII0 C YCKOpPEHHEM CBOOOIHOTO M ACHHUS.

Cpennee 3Ha4YeHUE YCKOPEHHUS CBOOOJIHOTO MAJACHUS JUIS PA3IUYHBIX TOYEK MOBEPXHOCTH
3emuu paBHo 9,81 m/c2.

[Ipu ynaneHuu OT MOBEPXHOCTH 3e€MJIM CHJIa 3€MHOTO TSATOTEHUSI U YCKOPEHHE CBOOOTHOTO
NaJeHUsT U3MEHSIOTCS OOpaTHO MPOMOPIIMOHATBHO KBAApPATy PACCTOSHUSA 7 10 IEHTpa 3eMIIH.
Puc. 1.10.2 wutrocTpupyeT HM3MEHEHHE CWJIbI TATOTEHHS, JCHCTBYIONIEH HAa KOCMOHAaBTa B
KOCMHUYECKOM KOopalJie MpH ero yAaJeHUU OT 3eMJIH.
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N3MeHeHue Cuiabl TATOTEHMS, JCUCTBYIOIIEH Ha
KOCMOHABTA IPHU yIaJICHUU OT 3eMJIn

Urak, I'paBuranus (IpUTSHKEHUE, BCEMUPHOE TATOTECHUE, TArOTE¢HHUE) (OT JaT. gravitas —
CTSDKECTBY) —ATO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CaMoe Caboe 83aumMooelcmeaue u3
Hux. Onpedensemcs 83aUMHbIM NPUMANCEHUEM MeHCOY O8YMSL AMOMAMU (UTU SPYRNAMU AMOMOB).
Ecnu b1 nonooxcume 0ea mauuxa ma cmoin, medxncoy HuMu Oyoem npumsdiceHue, HO Kpatine ciaboe.
Ecnu mauuku eeipacmym 00 pazmepog 3emiau, COOMEemcmeeHHo, Culd 803paAcmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradaiom, Kax npasuio, Kpynuwie 00vbeKkmvl, 06pasyrouue
epasumayuonnoe noie. bnacooaps emy, Mmvl modxcem xooums no 3emie, a cama nianema
yoepoicusaem ammocepy. Ha Jlyne epasumayus crabas, nosmomy ammocghepy Huue2o He 0epiucum.
H3zyuenue epasumayuu, 6 cuiy crabocmu ee npossienus (MoabKo 8 MaKkpomacumanax), npoxooum
Kpatine cnodcHo. Ecmb MHeHue, umo KEaHmosas meopus 2pasumayui nomModicem 00beOUuHUums
B0€0UHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepul 60 BcenenHol.

9. OBYYEHHME CTYAEHTOB-UHBAJIMIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA

[Topsmox 00ydeHHs] MHBAIHUIOB W CTYACHTOB C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
onpeneneH «llonoxenuem KyOI'Y 00 00yueHUM CTYyAEHTOB-MHBAJIUIAOB M CTYJICHTOB C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 37I0POBBSI».

I[J'ISI JINI] C OrpaHU4YCHHBIMHA BO3MOXHOCTAMHAU 300POBbs npeaAyCMOTPCHBI
o0Opa3oBaTeNnbHbIe TEXHOJOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3JI0POBBS TaKUX
T,
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PEIIEH3 U1
Ha pabo4yro mporpaMmy 1o AucuuIuinHe «Pusnkay
crieranbHOCTh 33.02.01 @apmanus

Pa6o4as nporpamma no aucuuriinie « @u3ukay Ajis CTYAeHTOB (GaKyIbTeTa
HMHCIIO ®©I'bOY BO «Ky6I'Y» cocTaBieHa B COOTBETCTBHH C NPUMEPHOMN
nporpammort  MPIIO, pexomengoBanHoe @enepalbHbIM TrOCYAapCTBEHHBIM
aBTOHOMHBIM  yupexzaeHueM «WHCTHTyTa pa3BUTHA MpO(HECCHOHATBHOIO
obpazoBanusn» (PI'BOY [0 «MPIIO») Ha 6a3e 0CHOBHOro 0611ero o0pa3oBaHus
C II0JIy4eHHeM cpeqHero obmero obpa3oBanus. [Iporpamma cocraBiieHa B IIOJHOM
COOTBETCTBUU C TpeOOBaHHAMH ydeOHOTo IiaHa Mo crenmagbHocTH 33.02.01
®apwmarnus.

Pabouass mporpamma mpeznojaraeT pacnpeielieHHe TeM H H3y4YeHHe
Marepuana IO paszgenaM. [ paMOTHO CTPYyKTypHpOBaHa, W OXBaThIBAE€T BCE
aKTyaJIbHbI€ HaIllpaBJIEeHUs M0 AUCLMILIMHE HA CerOHSALIHUM JIEHb.

Bce pasnensl paboueli mporpaMMBI B IOJTHOW Mepe OTBEYAIOT TPEOOBAHUAM K
pe3yiapTaTaM OCBOEHHSI y4yeOHON IUCLMIUIMHBI B COOTBETCTBHM C INPHMEPHOM
nporpammoit  MPIIO, pexomennoBanHoe @enepaibHbIM T'OCYAapCTBEHHBIM
aBTOHOMHBIM  yupexaeHueM «MHcTuTyTa pasBuTus npodheccHOHATBHOTO
o6paszoBanus» (PI'BOY ATIO «MPITO»). Kaxablit pa3nen mporpaMMsbl pacKpbIBaeT
paccMaTpuBaeMble BOIMPOCHI B JIOTUYECKOU IOCIENOBATEIBHOCTH, OMpeNeNsieMOoi
3aKOHOMEPHOCTSIMU 00yUEHHUSI CTYEHTOB.

s 3aKkperuieHus TEOpeTUYeCKHX 3HaHuM, (OpMUPOBaHUsS YMEHUU H
HaBBIKOB  CTYJEHTOB  INpelyCMaTpUBAlOTCSl Kak  ayJAMTOpHbIe, TakK H
caMOCTOSTeNIbHbIEe 3aHATUsA. KOIMYeCcTBO ayAUTOPHBIX 3aHATHN W BHEAyJUTOPHOH
paboThI CTYJEHTOB COOTBETCTBYET TPeOOBaHUAM Y4eOHOTrO IIaHa.

KoHTponb M OIEHKa pe3yJbTaTOB OCBOEHHUS Y4YeOHOH JUCIUILIMHBIL
OCYIIECTBJISIOTCS B CTPOTOM COOTBETCTBMM C TpeOOBaHUSMHU yuyeOHOro IuiaHa Io
muciuIuiHe. PazpaboTaHHble U TpeiiaraeMble B mporpamme (Gopmbl, U METOBI,
[O3BOJISIOT B IIOJHOW Mepe OCYLIECTBIISITh KOHTPOJb M OLIEHKY pe3yJIbTaTOB
00yueHuUs (OCBOSHHBIX HAaBBIKOB ¥ YMEHUH, YCBOCHHBIX 3HAHUM).

[TepeueHb pekoMeHAyeMbIX Yy4eOHbIX u3naHui, IHTepHeT-pecypcos,
OCHOBHOM JIUTEPATyphl BKJIIOYAET aKTyaIbHbIe HCTOYHHUKH, K KOTOPBIM y CTY/J€HTOB
HUMeeTCs] CBOOOIHBIN TOCTYII.

JlanHas pabodass mporpamMma MOXeT ObITh PEKOMEHIOBaHa i HU3y4eHHUs
qucuumuinael «@usukay Ha pakynasTeTe MHCIIO ®I'BOY BO «Ky6I'V».

Penesgh®s ) iy, 300eHK0 B.1.
SR 5D KaHIUIAT TEXHUYECKUX HayK
JIOLIEHT Kadeapsl HOpMaIbHOHN pu3noIoruu




PELHEH3 U
Ha pabo4yio mporpaMmy mo AucuHIIHHe «DH3HKaY»
cnennanbHocTh 33.02.01 ®apmanus

Pabouas mporpamma no aucuumiuHe «®@usukay s CTY[IEHTOB (paKyibTeTa
HUHCIIO ®I'bBOY BO «Ky6I'V» cocTaBieHa B COOTBETCTBHH C IIPUMEpHOI
nporpammoii MPTIO, pexomennosanroe PezepanbHoe rocynapcTBeHHOE GIOIKETHOE
00pa30BaTeNbHOE YIPEKICHHE HOMOIHUTENBHOTO MPOQECCHOHATBHOTO obpa3zoBaHus
«MHCTUTYT pasBuTHs NpodeccHoHansHoro o6pazoBanusy (OIBOY AITO «UPTIO»)
Ha 0ase OCHOBHOro oGIero 06pa3oBaHHs C IONy4eHHEM cpeagHero o0Iero
obpaszoBanus. IIporpamma cocrapieHa B IOJHOM COOTBETCTBHH C TpeOOBaHUSIMU
y4eOHoro miana o creruansHocts 33.02.01 dapmarys.

B paccmarpuBaemyto PIT]] BKIIFOUEHBI CIEIYIOIINE 3IEMEHTHL:
O6nacTh NpUMEHEHHs TPOrPaMMBbI.
Mecro nucnuniuns! B ctpykrype ITTICC3.
Llenu u 3agaun AUCUUIUTMHEL « Duzuxar.
Conepxanue IUCUMIUIHEBI « Pu3uKka» CTPYKTYPHPOBAHO 10 BHIAM yYeGHBIX
3aHATHH C yKazaHUEM HX 00BEMOB.
5. Pacuer BpemeHu B mporpamMme COOTBETCTBYeT 06BbEMy YacoB, OTBEACHHOMY Ha
H3y4YeHHUE JUCLHUILIHHEI [10 y4eOHOMY IIIaHy.
6. IlpencrasneH TemMaTW4eCKHil IUIaH JNEKUUH M MPAKTHYECKHX (CEMHHAPCKHUX)
3aHSITUH.
7. VYka3aHo y4eGHO-METOOWYECKOe OOecIieYeHHe NUCIUIUIMHBL, B TOM YHUCIE: -

B Lo

HepeteHs _OCHOBHOW W [ONOJNHUTENBHOM JIUTEPaTyphl, 3JIEKTPOHHBIX PECYpPCOB -
MeTog;m{ecme pexomermaunu (MaTepuasbl) npenonaBaTemo MeTofiIrIecke
pexomemmnu Cly}.'(QHTaM \ s i,
8. Yxasanm (boprl TeKyilero, npomexcyTquoro 7 PITOFOBOI‘O KOHTponx
9. B HpPIIIO)KCHPIPl K [porpamme I‘IpI/IBeILeHbI (DOHZBI OLIEHOYHEIX CPEICTB (CDOC)
BOIPOCHI AL CAMOKOHTPOJIST M TIPOBEPKH KaquTBa 3HAHHI] CTyIeHTOB; MCTOJII/I‘-ICCKI/IC
peKOMeH,Z[aIIPIPI 1o HpOBeJleHPIIO nexunonnmx npaxmqecmx 1 CaMOCTOSITeJIBHbIX
3aHSATHH. - i ;

b i‘ .
3 o
% s

A

Heuocr_aTKn He Bbmlmeﬂbl.

PHI[ «CDusuka» MoxceT 6BITL peKomeH,uOBaHa JUIs UCTIONB30BAHKS B 06pa30BaTeJIbHOM
npouegce I/IHCHO (I)F BOY BO «KyGFY» :

PeueH3eHT T JIqueHKo A C
: HoueHT kabenpsr Ol'ITOBJIeKTpOHHKH or BOV BO «KyGFY»
¢ ’// KaHIuaaT GU3NKO-MaTeMaTHYeCKUX HayK, JOLIEHT
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