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INOACHUTEJIBHASA 3AIINCKA

"Ymo 3nauum npenooasams? —
Omo cucmemamuuecku nodYICOams yuawuxcs

’

K cOOCMBEeHHbIM OMKPbIMusam'
T'epbepm Cnencep

CamocrosiTenpbHasi paboTta oOydaromerocs — OTO BHI JACSITEIBHOCTH,
BBICTYNAIONINI Kak croenuduueckas ¢opMa y4eOHOTO W HAyYHOTO MO3HAHUS,
BHYTPEHHUM COJIEpP)KaHHEM KOTOPOTO SBJISIETCSI CaMOCTOSITENIBHOE TOCTPOCHHE
oOydarommcsi  crocoba  JOCTHXKEeHUs moctaBieHHoW 1enu. ConepikaHue
CaMOCTOATENBbHON paboThl 00YJaIOUIUXCSl UMEET JIBYESIMHBIN XapakTep.

C oaHOI CTOPOHBI, 3TO COBOKYIMHOCTh YYEOHBIX U TMPAKTUUYECKUX 3aJaHU,
KOTOpbIE JOJDKEH BBINOJHUTH OOy4YarolIMiics B Mpolecce OOydeHHs, OOBEKT €ro
JESITEIBHOCTH.

C 1pyroil CTOpPOHBI, 3TO CHOCOO JEATENBHOCTH OOYyYarolerocs Io
BBIMIOJTHEHUIO COOTBETCTBYIOLIETO y4€OHOTO TEOPETHUYECKOTO MM MPAKTUYECKOTO
3alaHusl.

B.A. CyxomnuHckuii coBeroBan: «He oOpymuBaiiTe Ha peOeHKa JIaBUHY
3HAaHUU, HE CTPEMUTECh paccKa3aTh Ha YpOKE O MpEAMETE U3Y4YEHHUs BCE, UYTO BBI
3Haere. llog maBuHONM 3HAaHMH MOTYT OBITh TOrpeOEHBl  MBITIMBOCTh U
T10003HATENBHOCTEY. VIMEHHO € MBITIIMBOCTH M JIFOOO3HATELHOCTH HAYMHAETCS
TBOPYECTBO.

Heab0 camMocTOATENbHON PpadoOThl CTYACHTOB SIBJISIETCS  OBJAJCHUE
byHIaMEHTAIBHBIMUA 3HAHUSIMH, MPOPECCHOHAIBHBIMU YMEHHSIMU M HaBBIKAMH
NESATENIBHOCTH MO0  NPO(UIII0,  ONBITOM  TBOPYECKOW,  HMCCIIEOBATEIbCKOM
nestenbHOCTH. (CaMocTosiTenbHass paboTa CTYAEHTOB CIOCOOCTBYET Ppa3BUTHIO
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH, TBOPYECKOTO TIOIX0a K
peleHro npodaeM yaeOHOro 1 mpo(eccuoHaIbHOTO YPOBHS.
3amayamm caMoOCTOATEIbHOI PadOTHI ABJISOTCH:

« CHCTEMaTu3alldsg M 3aKpPEIUICHHE TMOJTYYEHHBIX TEOPETHUUYECKUX 3HAaHUU U
IPAKTUYECKUX YMEHUH, 00y4Yaronnxcs;

«  yriayOneHue u paciiupeHne TeOPEeTUIECKIUX 3HAHUM;

- (opMupoBaHUE YMEHUI UCII0JIb30BATh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIELUATIBHYIO JIUTEPATYypPy;

+  pa3BUTHE TMO3HABATEIbHBIX CIHOCOOHOCTEH M AKTUBHOCTH OOYYarOIIUXCS:

TBOPYECKOM WHULIMATUBEI, CaMOCTOSITCJILHOCTH, OTBETCTBCHHOCTH u
OpraHU30BaHHOCTH;
- (opMmpoBaHME  CaMOCTOSTEIHPHOCTH  MBINUICHUSA,  CIOCOOHOCTEH K

CaMOpPa3BUTHUIO, CAMOCOBCPIICHCTBOBAHHUIO N CaMOpCaIn3allin,



+  pa3BUTHE UCCIEAOBATEIbCKUX YMEHUN;

+  HCNOJb30BaHHE MaTepuana, COOpaHHOTO U  TMOJYyYEeHHOTO B  XOJe
CaMOCTOSATENIFHBIX 3aHATHA Ha CEMHHApax, Ha MPAKTHYECKUX U J1AOOPATOPHBIX
3aHIATHSAX, TMPU HAMMCAHUM KYPCOBBIX paboT, st 3¢h(EKTUBHON MOATOTOBKU K
UTOTOBBIM 3a4€TaM U dK3aMeHaM.

Buabl camocrosiTeibHOM padoThI.

B o0Opa3oBatenbHOM TIpoliecce BhIACNAETCS JBa BUJA CAMOCTOSATEILHON paboThI —
ayIUTOpHAas, 1MOJi PYKOBOJACTBOM IPENOAaBaTeis, U BHEAY AUTOPHAS.

AynuTopHasi caMOCTOsITeIbHAs paboTa MO JUCHUIUIMHE BBITOIHSIETCS HA YUYEOHBIX
3aHATHSX O] HEMOCPEACTBEHHBIM PYKOBOACTBOM MPENoAaBaTeis U MO €ro 3aJaHHuIO.

CamocrosiTenibHast ~ paboTa  BBINOJHSETCS ~ CTYJACHTOM IO 3aJaHUIO
IpernoaaBaress, Ho 6e3 ero HemoCPEACTBEHHOTO Y4aCTHsl.

OCHOBHBIMM BHJIAMH CaMOCTOATEJIBHOW paboThl oOydaronuxcsi 0e3 ydacTus
npenojiaBaresniet BISIOTCS:

- (GopMHpOBaHME U YCBOCHHE COJIEp)KaHMS KOHCIEKTa JIeKIMid Ha 0Oaze
PEKOMEHJIOBAaHHOW JIEKTOPOM Y4eOHOH JIUTepaTyphl, BKIOYas MH(POPMALMOHHbIE
o0pa3oBaTeIbHbIE PECYPCHI
(9NIeKTpOHHBIE YUEOHUKH, DJIEKTPOHHBIE OMOIMOTEKH U JIP.);

«  HamucaHue pedepartos;

+  TOJTrOTOBKAa K CEMHUHApaM U JJabOpaTOpHBIM padoTam, X opopMiieHuUE;

+  BBINOJHEHHUE JOMAIIHUX 3aJaHUN B BHJE pEIICHUS OTIACIbHBIX 3ajad,
MIPOBEJICHUSI THUIOBBIX PACUETOB, PACUECTHO-KOMIBIOTEPHBIX W HWHIUBUIYaAbHBIX
paboT MO OTACNBHBIM pa3jiesiaM CoJIepKaHus AUCIUIUIUH U T.1.

AKTHBHas camocTosiTelbHass paboTa OO0y4arolMXCs BO3MOXKHA TOJBKO MpH
HaJIMYUU CEPhE3HON U YCTOWYNBOM MOTUBALINH.

OCHOBHBIM MOTHMBOM B OOYUYEHHHU SIBIIACTCS KEJITAHUE CTaTh KBATU(PHUITUPOBAHHBIM
CHEIUATMCTOM, JIJISl 4E€r0 HEOOXOUMO yTayOJsiTh 3HAHUA MO MPodhecCcruu; MpOsBIATH
HHTEpeC K YyuyeOHOMYy U  TpOoQEeCcCUOHALHOMY TOWCKY, CTPEMHUTBCS K
MHTEJUIEKTYaJIbHOMY POCTY U PACIIMPEHUIO KPYro30pa.

B nanHo# paboTe mpeacTaBieHbl METOAMYECKHUE PEKOMEHIAINH JIJIsi 00 yYaroIUXCs
no pabore ¢ pedeparamu, CO3JAaHUIO TMPE3CHTAIMI, COMPOBOXKIAIIUX pedepar,
COOOIIICHHE WJIU HCCIIEIOBATEIbCKAN TMPOEKT, WU TMPE3CHTAIMU MO KaKoW-TuOo
U3y4aemMoil TeMe Kypca (QU3HMKH, a TAaKKEe COBETHI 110 MCCIEI0BATENbCKOM MPOEKTHOM
paboTe U PEKOMEHIalNK 0 PelIeHUI0 (PU3NYECKUX 3a]1a4 Pa3TUYHbIX THUIIOB.

Hacrosimue MeToaudeckue peKoOMEHIAIuu coiepKaT paboThl, KOTOPHIE MO3BOJIST
CTyJIeHTaM B TIOJIJHOM OOBEME OBJIAJICTh 3HAHUSAMHU Ha (POPMUPOBAHUE CIICIYIOUTUX
OOITUX KOMIETSHITH.



I[J'Iﬂ TOIO YTOOBI JAaHHBIC LCJIM M 3aJa4l HE ObLIN a6CTpaKTHI>IMI/I, HYKHO

MOHUMAaTh, YTO, BBIMOJIHSS KaXI0€ 3aJaHUE U CaMOCTOSITENIbHYIO paboTy B LIENIOM,
HEOOXOJMMO OTBETUTH Ha CIEAYIOIIUE BOMPOCHL: paau 4ero? (MOTHB), YTO JOJDKHBI
npuodpectu? (1eJib), ¢ MOMOUILIO Yero? (CpencTna), uto npuodpenu? (pe3yabTar).

Bcero: 7 4yacos.

ILiian camocrosiTesibHOM padoTsl o gucuumnHe YIIB.10Y ®u3zuka

Ne HaumeHnoBaHue TeMbl/pa3jiena O01ee Ha3BaHHUE TEMBI KouunuecTBo
n/n padoueil mporpaMMbIl BHeay 1M TOPHOI 4acos,
CaMOCTOSITeILHOH padoThI OTBOJMMOE HA
BbINOJTHEHHE
3aJaHHuA.
1. Brererue Hayunble (akTbl U3 )KU3HU 2
YYEHBIX (U3UKOB
2. 3aKOHEBI ITIOCTOSIHHOTO TOKa. 4
JlomamHuil S3KCIIEpUMEHT
«XUMHYECKHI UCTOYHUK TOKa»
DJIEKTPOAMHAMHUKA ’
«Omnpenenenune KIT/]
KHUIISATUIBHUKA» PEIINTh
pacueTHYIO 3a1a9y
3. MexaHn4ecKkue KojacOaHus. 1
IIOJArOTOBUTH COOOIIICHUE 110
Koitebanust 1 BOJIHBI TeMe «YIbTPa3BYyK U
UH(Pa3BYK», PEIIUTh PACUETHHIE
3a/1a4mu.




Tadauna 1 - Texnosoruvyeckasi KapTa caMOCTOSITEJIbHOM PadoThI CTYJAeHTA MO JUCHHUILIUHE «DU3UKa

crenguaJbHOCTh 38.02.019Kk0HOMHUKA M OyXTajJaTepcKuil yqeT (1Mo 0TpacisiM)

Haumenoeanu | Temamuka camocmosamenvnou paoomst | Kon-6o Buow Hngpopmayuonnoe ovecneuenue Dopma
e pazoenoe uacog camocmoamenbHou KOHmMpOonsa
0D03D0 padomul
Oosazamens | Ilo évibopy
Has cmyoenma
Pasznea 1. OTHOCUTENBHOCTD MEXaHUYECKOIO 10 BeinonsuTh Kacpsanos, B.A.. ®usuka. 10 knacc.| IIpoBepka
Mexannka | JBHKCHUS. Cucremsl oTcUera. OIIOpHO- YrayOnénusit YPOBEHb. | OIIOPHO-
(Bce Tembl) | XapaKTEepUCTUKHU MEXaHUYECKOTO JIOTUYECKUI DOnektpoHHas (opma ydeOHUKA. JIOTUYECKO
JIBIDKCHUA: TIEPEMEILICHUE, CKOpPOCTb, KOHCIIEKT, VYueOuuk / B.A. KacesitHoB — Mocksa| 1o
YCKOpEHHE. Bunsl IBIDKEHUSA HOATOTOBUT : IIpocemenue, 2023. — 480 c. —| KOHCHIIEKTa
(paBHOMEpPHOE, PABHOYCKOPEHHOE) U HX b OTYET IO ISBN 978-5-09-099521-4. — URL:| u oTuera
rpaduueckoe omnucaHue. J[BuKeHHe I10 MIPAKTHYECK https://book.ru/book/951272 1o
OKPY>KHOCTH C TIOCTOSIHHOW IO MOJIYJIIO UM paboTam MpaKkTUyiec
CKOPOCTBIO. LlenTpocTpeMuTenbHOe KUM
YCKOpEHHUE. paboram
B3aumonelictBue TEI. [TpuatHn
CYMEPIIO3UINN CUJI. 3aKOHBI JTUHAMHUKHU
HeroTona. Cumbl B IpUpoOJE: yIPYyrocTh,
TpEeHue, CHJIa  TSDKECTH. 3aKoH
BCEMHUPHOTO TAroTeHusi. HeBecomocTs.
3aKkOH  COXpaHEHHs  HUMIylbca U
pEaKTUBHOE JIBIJKEHHE. 3akoH
COXpaHEHUS] MEXaHWYECKOM DSHEPIHH.
PaboTta 1 MOIITHOCTB.
Paznen 2. Uctopus aTOMHUCTUYECKUX YUEHUH. 6 BoinonHuth KacpsnoB, B.A.. ®usuka. 10 knacc.| IIposepka
Mouaekyasipua | HaGmoieHUsI U ONBITHI, TOATBEPXKIAIOIINE OTIOpPHO- Yrnyon€HHsii YPOBEHb.| OIMOPHO-
sl pu3MKa. | AaTOMHO-MOJIEKYJISIPHOE CTpOEHHE JIOTUYECKUIt OnekTpoHHas (opma ydeOHUKA. JIOTHYECKO
Tepmoaunamm | BemectBa. Macca U pa3Mepsl MOJIEKYIL KOHCIIEKT, VYyebOnuk / B.A. KacesitHoB — MockBa ro
Ka Tenosoe NIBIDKCHHUE. AOcomroTHas HOJITOTOBUT : I[Ipoceemenue, 2023. — 480 c. —| KoOHcHOeKTa
(Bce TeMbI) | TeMIiepaTypa KaK Mepa cpeaHei b OTYET IO ISBN 978-5-09-099521-4. — URL:| wu oryera
KAHETUYECKON SHEPTUH YJACTHIL. MPaKTHYECK https://book.ru/book/951272 o
OOBSICHEHHE  arperatHbIX  COCTOSIHUU UM paboTam paKkTUyec




BEIIECTBA Ha OCHOBE aTOMHO- KUM
MOJIEKYJIAPHBIX IIPEICTaBICHUN. pabotam
Mopnens uneanbHoro raza. Cpsa3p MEXIy
JIaBJICHUEM U CPEIHEH KUHETUYECKOM
SHEpruen MoJeKys rasa. M3omnpoueccsl.
BHyTpennsas osHeprus u paborta Trasa.
IlepBbIit 3aKOH TEPMOJAUHAMUKH.
HeoOpaTMOCTh TEIIOBBIX HPOLIECCOB U
BTOPOH 3aKOH TEPMOJAMHAMUKU. TeruioBbie
JIBUTATENIM U OXPaHA OKPYKAIOLIEH Cpelbl.
KIIJI TenaoBBIX ABUTaTEICH
Monens ctpoenus xuakocTi. Hacolennbie
U HEHACBIIIEHHblE Tnapbl. BuaxHoCTh
BO3Ayxa. IlOBEpXHOCTHOE HATSKEHHE U
cMauMBaHHe. Mojenb CTpoeHus TBEPIBIX
Ten. MexaHuueckre CBOMCTBa TBEPAbIX TEI.
AmopdHble BellecTBa M JKHUJKHE
KpucTayibl.  VI3MeHeHHs ~ arperaTHbIX
COCTOSIHUH BEILECTBA.
Pa3znen 3. B3aumoneicreue 3apsKEHHBIX TE. Beinonuuts Kacesno, B.A.. ®usuka. 11 knacc.| IlpoBepka
DJIeKTPOANHA | DIEKTPUUECKUM 3apsal. 3aKOH COXPaHEHUs OTIOpHO- YrinyOonéHHsii YPOBEHb.| OIOPHO-
MHKa NIeKTpUYecKoro 3apsaa. 3akoH Kymona. JIOTUYECKUI OnexkTpoHHas ¢opma yueOHHKA. JIOTUYECKO
(rembl 3.1 m | Dnektpuueckoe Tone. HampspkeHHOCTH KOHCIIEKT, Vuebnuk / B.A. KacbsinHoB — MockBa ro
3.2) nonsd.  Ilorenmman  momsa.  PasHocTh IIOATOTOBUT : IIpocsemenne, 2023. — 510 c. —| koHCHekTa
[IOTEHIHAJIOB. [TpoBoHUKH B b OTYET IO ISBN 978-5-09-103622-0. — URL:| wu oruera
DIIEKTPUYECKOM  TOJe.  DJEeKTpUdecKas MPaKTUYECK https://book.ru/book/951273 o
€MKOCTh UM paboTam. IIPAKTHYEC
JlomamiHuii  SKCIEpUMEHT  «XUMUYECKAN BeImonauTh KUM
UCTOYHUK TOKa», «Omnpenenenne KIIJ] JKCIIEPUMEH pabotam
KUTISITUIIbHUKAY THU
COCTaBUTh
OTYET
Paspnen 4 Mexanuueckue KojeOaHusd. AMIUIUTYAA, Beimonauts KacesnoB, B.A.. ®u3uka. 11 knacc.| IIpoBepka
Kosiebanus m | mepuog, yacrtora, ¢aza  KojeOaHUil. OIIOPHO- VYrayOonénusiit YPOBEHb.| OIIOPHO-
BOJIHBI CBOOOJIHBIE M BBIHYXJECHHbBIE KOJeOaHus. JIOTUYECKUI OnekTpoHHas (opma ydeOHUKA. JIOTHYECKO
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(tema 4.1 m
4.3)

Pe3onanc. MexaHnuueckue BOJIHBI.
CBoiicTBa MEXaHHYECKMX BOJH. J[[onHa
BOJIHBI. 3BYKOBBIE BOJIHBI.

CBerT Kak 2JIeKTPOMarHuTHas BOJIHA. 3aKOHBI
OTpaXEHHUsT M  TPEIIOMIIEHHS  CBETa.
Pasnmuynble  BUABI  2JEKTPOMArHUTHBIX
U3JIy4CHHMM, UX CBOMCTBA U IIPAKTUYECKHE
npuMeHeHud.  Onrudeckue  npuOOpBHI.
Hucnepcuss  cera. HMuTepdepeHuus u
JTUQpakius CBeTa.

KOHCIIEKT,
HOJArOTOBUT
b OTYCT IIO
IIPAKTUYECK
UM pabotam

Vuebnuk / B.A. KacbssHoB — MockBa
: [IpocBemenune, 2023. — 510 c. —
ISBN 978-5-09-103622-0. — URL.:
https://book.ru/book/951273

ro
KOHCIICKTa
u OT4UCTa
o
paKkTUYeC
KM
paboram




METOINYECKHUE PEKOMEHJAILIUU 110 OPTAHU3AILIUA
CAMOCTOSTEJBbHOM PABOTBI.
1. BBeaenue.
Tema paboTsl: Hayunbsle akThl U3 )KU3HU YUCHBIX (PU3UKOB.
Llenv pabomur.
Pa3BuBaTh mo3HABATENBHBIA WHTEPEC, POPMUPOBATH YMEHHS JIOTHYECKH MBICIUTH U

JeJIaTh YMO3aKIIIOUEHUS, CTUMYJINPOBATh O0YJAFOIIUXCS K TIOJYyYSHUIO HOBBIX 3HAHHH.
Conepxanue pabOThL:

1. Ilonstue HaydHoro (hakta. MHEHHE YYEHBIX O MPUPOJIEC U OCOOCHHOCTSAX HAYYHBIX
¢bakToB.

2. MeTonbl yCTaHOBJICHUS HAYYHBIX (PaKTOB.

3. Ponp HayuHBIX (DAaKTOB B pa3BUTHUU MTO3HAHMUS.

3ajianue: MOAroTOBUTH JoKaa. Bpems BoinonHenus: 1 yaca.

2. PaBHOMepHOe pSIMOJIMHEIHOe IBU:KeHHe. Y ckopeHue. PaBHonepemenHoe
NpSAMOJIMHeHOe ABHKeHUe. PaBHOMepHoOe IBHKeHHEe 10 OKPYKHOCTH.

Tema paborsl: CBOOONHOE majeHue. [[BrkeHue Tena, OPOIIEHHOTO MO YIJIOM K
ropu30HTY. [lenb pabomut:. I3yduTh BUABI IBUKEHUS Tea, OPOIICHHOTO BEPTHUKAIBHO
BBEPX, OPOIICHHOTO TOJT YIJIOM K TOPHU30HTY U BJIOJIb TOPU30HTA.

CopaepxaHue padOThI:

1. Yckopenue cBOOOIHOTO najeHus — (pu3nyeckasi BeJIMUMHA.

2. Ilamenue Ten B BO3yXe U MaJicHUE TEl B BAKyyMe.

3. TpaekTopun HABWIKEHHS Teja, OPOIICHHOTO BJIOJIb TOPH30HTA WU TOJA YIJIOM K
TOPU30HTY.

@opMyJIbl UX ONKCHIBAIOLIHE.

3amanue: Co3gaTh 0a30BBI Marepuall B BHUJIC IPE3CHTAIMU W cooOmieHus. Bpems

BBINIOJIHEHUS . 1 yaca.

3. 3akonbl Mexannku Herotona. Cuita. Macca.

Tema padorsi: Cuiibl B Mexanuke. Pennenue 3aay.

Lenv pabomur: U3ydnTh CUIIBI B IPUPOJIC, HANTH IPUMEPHI X IPUMEHCHHUE B TEXHUKE
Copepxanue pabOThI:

1. OnTuManbpHBIC YCIIOBHUS 3allycka KOCMHYECKHX KOpaOJIel, M3ydaromuX IIaHCTHI
CoJIHEeYHOM CUCTEMEL.
OT peccopsl 10 COBPEMEHHBIX aMOPTH3aTOPOB.
3aBUCUMOCTH CHIIBI COTIPOTUBJICHUS OT (POPMBI Tea.
CrnopTuBHBIE aBTOMOOWIIH.
4. Tpenue noyie3HOE U TPECHUE BPEIHOE



3aJlaHKe: NOATrOTOBUTE JTOKJIA]
Bpewmst noarorosku: 1 gaca

4. Cuaa Tskectu. Bec. Crioco0b1 usmepennst Mmaccol Tesl. Ciiibl B MeXaHUKe.
Tema pa0oTbl: YueT TpeHHsI B YCTPOMCTBE U IKCILIyaTallMu aBTOMOOMIsA. [[ens
pabomul’: IOKa3aTh pa0OTY BHYTPEHHUX M BHEIIHUX JIEMEHTOB aBTOMOOWIIS C YUETOM
SBJICHUSI TPEHUSL.

Copepxanue pabOThI:

1.Tpenne B qBUTaTene: OTKyAa OHO OepeTcs U Kak ¢ HUM OOPOThCSI.
2. BimsiHue TpeHus Ha MOITHOCTH (3KOHOMHYHOCTb) JIBUTATEIIS.
Kak pabortaroT aBTOMOOMIBHBIE TOPMO3a?

Eme pa3 o Tpenun mmH.

Tpenue B noasecke. AMOPTU3ATOPBI.

o 0k~ w

O6paboTKa TPYIIUXCS MOBEPXHOCTEH JieTalield aBTOMOOMIISA.

TEepMHUYECKast

* XMMHYECKas

* MeXaHHWYecKas

/. Y4eT TpeHus B caJlOHE aBTOMOOMIISL.

3aJlaHue: MOArOTOBUTH HAaYUHBIHN poekT. BpeMs noarorosku: 1 yaca.

5. 3aKoH coXpaHeHHsI HMITYJIbCA M PEAKTHBHOE JBHKEHHeE.

Tema pabGorbi: PeakTHBHOe JBHKeHHEe B MHpPe paCTeHHii M B MHpe
JKMBOTHBIX [[esb. TIOKA3aTh PEAKTUBHOE JBIKCHHUE B PUPOJE CPEIU MUPaA PACTCHU U
MHpa KUBOTHBIX.

CopaeprxaHue paOOThI:

Kakoe nBmxkeHue Ha3bpIBaeTCsl peakTUBHBIM? [IpuMepsl peakTUBHOTO IBHKCHUS B

MIPUPOJIE
a) cpequ pacTeHUM

« "OemeHsIi oryperr'”.

* TaMMa MeJHC

* I[CaHOTYC

 00bIYHBIEC PUATKHU

* ropew BUPTUHCKUN

* KHCJIHIIA

* apueyToOuyM KpOIIEYHBIN

« Oanb3aMuH

« JIWHAMHUTHOE JIEPEBO, WIN Xypa B3PHIBAIOIIASCS.
0) cpeu )KUBOTHBIX
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* Menay3bl,

* MOPCKHE I'peOelIKH,

* OCBbMUHOTH,

* KaJbMaphl,

* KapakaTulbl,

* CaJIbIIbI,

* HEKOTOpbIE BUbI IUIAHKTOHA.

* JIMYUHKU CTPEKO3 JUIMHHOOPIOXUE,
2 PeakTuBHbIE IBUraTENN

a) IBa KJjlacca PEaKTUBHBIX JIBUTATEICH
0) mpUMEHEHNE PEaKTUBHBIX JIBUTATEIICH I CAMOJICTOB U PAKET, HE BBIXO/ISIINX 32
npeaessl aTMocepsl
3 OcBoeHHE KOCMUYECKOTO MTPOCTPAHCTBA
a) pabotsl SAHoma Cernepa
0) padotsl H. 1. Kubanpunua
B) padotsl K.O. [{uonkoBckoro
r) pabotel I'. O. Jlanremaka u 1.T. Knelimenosa
1) padotsl C.I1. Koponesa
€) COBPEMEHHbIE KOCMUYECKHE annapaThl

3aglaHI/I€2 HaImcaTb pa60Ty B BUAC HAYYHOI'O IIPOCKTA. BpeMsi BEINOJIHEHUS: 1 gaca.

6. OcnoBHoe ypaBHeHue MKT n ocHOBHOe ypaBHeHHe COCTOSIHUS M1eaIbHO ra3a.
Tema padoTbi: Pu3uKa HACAJIBLHOIO rasa.

Llenv: moka3aTh 3aKOHOMEPHOCTHU ABM)KCHUSI YACTHIL, X 3aBUCUMOCTHU OT (PU3HUECKUX

BEJINYMH.

ConeprxaHue pabOThL:

1. Cratuctuueckue 3aKOHOMEpPHOCTH. [loaxoapl K M3ydeHUIO TOBEACHHUS OOJIBIIOTO
yucia yactul. CpeqHre 3HaYeHU .

2. Pacnipenenenre MOJIEKYJ MO CKOpOCTSIM — pacnpeneneHue Makcsemna. OnbIT
[ITepHa.

3. OTkpbITHE Ta30BbIX 3aKOHOB. Pobept boitnb, 9am Mapuorr, XKax [lapas, XKozed
JIym I'enn-JIroccaxk.

3agaHue: MOAroTOBUTH AOKIaA. BpeMmsd BoinosHenus: 1 gaca.

7. Temnepatypa u ee usMepeHus.
Tema paéoTbi: ETMHUIIBI M IKAJIA H3MEpPEHUs] TeMIIePATYPbl.
Llenv: U3yunTh TEMIIEPATYPHBIC MIKAIBI M HICTOPUIO CO3/IaHUS.
CopeprxaHue:
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1. TemnepaTypa- KaK JOKaJbHbIN [TapaMeTp.
2. TepmoanHamMu4eCckoe ONpeacIeHHeE.
3. 3mepenue temiieparypsl.
4. llIkana Ilenbcusa, @apenrenrta, Peomropa.
3amanue: Co3narh 0a30BbIM MaTepuall B BUJAE MPE3CHTAMU U cooOlieHus. Bpewms
BBITIOJTHEHUS: 2 Jaca.

KpuTtepum o1ieHKH caMOCTOATEILHOI padoThI

KauecTBO BBHINOJIHEHUSI BHEAYIUTOPHOW CaMOCTOSITENIBHOW pabOThI OLIEHUBACTCS
MOCPEJICTBOM TEKYILIET0 KOHTPOJISI CaMOCTOSATEIbHOM paboThl. Tekyluii KOHTPOJIb —
5T0 ¢dopMa TUIAHOMEPHOTO KOHTPOJIA KadecTBa M 00BEMA MpPUOOpETaeMbIX
KOMITETCHIIMA B TIPOIIECCE HM3YYCHHS AWCIUIUIMHBI, MPOBOIUTCS HA MPAKTHYCCKUX
3aHATHSAX M BO BpeMs KOHCYJIbTAITUH TIPETIoaBaTelIs.

Maxcumanvroe xonuvecmeo 6annog 00y4arOUUNCS MOIyYaeT, €CIu: 00CTOATEIHLHO
C JIOCTaTOYHOW TMOJHOTOM H3JIaraeT COOTBETCTBYIOIIYIO TeMy; Aa€T NpaBUIbHbBIC
(bOpMyYIHPOBKH, TOYHBIE OIMpPEICIICHUS, TOHATUS TEPMUHOB; MOKET 00OOCHOBATh CBOM
OTBET, MPUBECTH HEOOXOAMUMBIC MPUMEPHI; MPABIJIBHO OTBEYAET HA JOTIOJHUTEIHHBIC
BOIIPOCHI TIPEMO/IaBaTENIs, UMCIOIIUE IEIhI0 BBISCHUTH CTEIIEHb MMOHUMAHUS JTaHHOTO
matepuana. /0~89% om makcumanvrozo konuvecmea 6anio6 00yUYaIOIUNUCS TTOJIYYaeT,
ecinu: HenoJHO (He MeHee /0% OT MOJIHOTO), HO MPABUIILHO U3JI0KEHO 3aJJaHuE;

IpU WU3J0KEHUU ObLIM JONyIIeHbl 1-2 HECYIIECTBEHHBIE OIIMOKH, KOTOpBIE OH
WCIIPaBJIsET TOCJE 3aMEYaHWs IperojiaBaresis; MaéT TpaBWIbHBIC (OPMYITHPOBKH,
TOYHBIE OTPEACIICHUS, TTIOHATUS TEPMHUHOB; MOKET 00OCHOBATH CBOM OTBET, MPUBECTH
HE0OXO0IUMbIE TTPUMEPHI;

MPaBUJILHO OTBEUYAET HA JOMOJHUTEIBHBIC BOIIPOCHI MPEMO/IaBaATENs, UMEIOIIHNE IO
BBISICHUTB CTEIIEHb TOHMMAHUS CTYICHTOM JaHHOTO MaTepuara.

50~69% om makcumanvrozo koruvecmsea 6a108 OOYIAOIIUICS OTYYAET, €CIIU:
HerosiHO (He Menee 50% OT MOJIHOTO), HO TPABUIIBHO H3JIOKEHO 3aJaHHE; IMPHU
M3JI0’)KeHUH Obla JomylieHa 1 cylecTBeHHas OlMnoOKa;
3HAET U TTOHMMAeT OCHOBHBIC TOJIOKEHUSI TAHHOW TEMbI, HO JOIYCKAeT HETOYHOCTH B
(bOopMyIHpPOBKE TOHSTHI; M3JaraeT BBINOJHEHHE 3aJaHUsl HEAOCTATOYHO JIOTUYHO U
MOCJIEIOBATEILHO; 3aTPYIHSICTCS MMPU OTBETaX Ha BOMPOCHI TIPETIOIaBaTEIIs.

49% wu MeHee OT MaKCUMAJIbHOTO KOJIMYECTBa 0ajIoB OOYYAIOIIMIICS MOTyYaeT,
ecnu: HenosHO (MeHee 50% OT MOTHOTO) M3JI0KEHO 3a/IaHKe; MPU U3JT0KEHUN ObLIN
JIOMYIIEHBI CYyIIeCTBEHHBIE omuOKu. B «0» GanmoB mpemnoaBatens BIpaBe OLICHUTH
BBITIOJIHEHHOE  3a/IaHK€, €CJIM OHO HE yIOBIETBOPSET TPEOOBAHUSIM, YCTAHOBICHHBIM
MIpErno/iaBaTesieM K JaHHOMY BUy pa0oThl. CymMMa MoTy4eHHBIX 0aJIOB 0 BCEM BHUIAM
3aJlaHUN  BHEAYJUTOPHOM CaMOCTOATEIBHOM pabOThl COCTaBISE€T PEHTHUHTOBBII
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MoKasaresb. PEUTUHTOBBIN MTOKA3aTENh BIIMSET HA BHICTABICHUE UTONOBOM OLIEHKH 11O
pe3ynbTaTam U3y4eHHs AUCLMIUIAHBI.

Ecnu pedTHUHIOBBIM MOKa3arelb OOYYAIOIIErocs COCTABIISIET: MAKCUMAJbHOE
KOJHMYECTBO OalIoB, TO o0yuarouuiicss Ha nuddepeHupoBaHHOM 3auéTe MPETEHIYET
Ha OLICHKY «OTJINYHOY;

70-89% oT MakCMMAaJIbHOTO KOJIMYECTBA OAJIJIOB, TO OOYYAIOIIMICS IPETECHAYET
Ha OLICHKY
«XOPOIIIOY;

50-69% ot MakCHMAaJIbHOTO KOJIMYECTBA OAJIJIOB, TO OOYYAIOIIMICS PETECHAYET
HA OILICHKY «Yy/IOBJIETBOPUTEIHHON;

49% u mMeHee OT MaKCHMAaJIbHOTO KOJIMYECTBA OallJIOB, TO OOyYarOIIUUCA 10
3a4y€Ta HE JI0MyCKaeTCsl.

KOMILJIEKT 3AJJAHUM JIJISA CPC CTYJEHTOB

1. du3uyecKkue 0CHOBbI MEXaAaHUKHU
1.1 KHHEMATHKA

1.1.1. Karep, nBurasicb BHHU3 10 peke, 000rHai wioT B myHkTe A. Yepes t=60 mun nociie
ITOTO OH MOBEPHYJI 00OpPAaTHO W 3aTeM BCTPETHI IUIOT Ha pacctosHuu 1=6,0 kM Hmke
nyHkta A. HaliTu cCKOpOCTbh Te€UeHHUs, €CIM MpU JBUKEHUU B OOOMX HaIpaBICHUSIX
MOTOp Karepa paboTasl B OJJHOM pEKUME.
1.1.2. Bce 3Be3nbl, B yaCTHOCTU M HekoTopas 3Be3na N, ymamstorcs ot ConHua co
CKOPOCTSIMH, IPONOPLIMOHATIBHBIMU MX PACCTOSHUIO A0 Hero. Kak OyaeT BeIMIsIIETh 3Ta
KapThHa ¢ "Touku 3peHus" 38e3161 N?
1.1.3. Touka npomna moyoBuHYy IyTH co ckopocthio V0. Ha ocTtaBmieiics yactu mytu
OHa TIOJIOBUHY BPEMEHH JIBUrajach co CKOpocThio V1, a mociaenHuii yqyacTok mporuia
co ckopocThio V2. HailTu cpenHIoro 3a Bce BpeMsl IBIXKEHUSI CKOPOCTh TOUKH.
1.1.4. Jige wactumpl, 1 U 2, IBMKYTCS ¢ MOCTOSHHBIMU ckopocTsmu V1 u V2. Ux
paanychl-BeKTOPHI paBHBI Il 1 2. IIpyu KakoM COOTHOIIEHUH MEXIY dTUMH YEThIpeMs
BEKTOPaMHU YaCTUIIbI UCTIBITAIOT CTOJIKHOBEHHUS IPYT C APYTrom?
1.1.5. Kopabnb aBuxkeTcst o 9kBaTopy Ha BOCTOK co ckopocThio VO = 30 km/4. C rora-
BOCTOKa 1oJ1 yriaoM ¢=600 k 3KBaTopy AyeT BeTep co ckopocThio V=15 km/4. Haiitu
ckopocTb V' BeTpa OTHOCHUTENBHO KOpaldisi W Yroil ¢ MEXIy D53KBAaTOPOM U
HaIpaBJIeHUEM BETpa B CUCTEME OTCUETA, CBI3AHHOU ¢ KOopabJieM.
1.1.6. /IBa Tena Opocusii OTHOBPEMEHHO U3 OJJHOW TOYKH: OJTHO - BEPTUKAJIbHO BBEPX,
apyroe - mox yriom theta = 600 k ropuzonty. HavanbHas ckopocTh Kaxaoro teaa VO
= 25 m/c. Haiitu paccrostnue Mexay tenamu uepe3 t = 1.70 c.
1.1.7. JIBa mapuka OpOoCHJIM OJHOBPEMEHHO M3 OJHON TOYKM B TOPU3OHTAIBHOM
HaIpaBJIeHUH B IPOTUBOIOJIOKHBIE CTOPOHBI co ckopocTsmu V1=3.0 m/c u V2=4.0 m/c.
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Haiitu paccrosHue MeXIQy MIapuKaMd B MOMEHT, KOTJa MX CKOPOCTH OKaXyTCs
B3aMMHO MEPIEHIUKYISIPHBIMHU.
1.1.8. Touka ABMXETCA, 3aMEIUISSICH IO OKPY>KHOCTH paauyca R=1.2 m Tak, 4uto B
KaXJIbIi MOMEHT BPEMEHH €€ TAaHTCHIIMAIIBHOE ¥ HOPMAIBHOE YCKOPEHUS IO MOIYJTIO
paBHBI ApyT ApyTy. B HavanbHBIM MOMEHT BpeMeHH ckopocTh Touku V0=0.1 M/c. Halitu
CKOPOCTb TOUKH U MpOHAeHHBIN myTh uepe3 11=10 ¢ nocne Havana ABUKEHUSI.
1.1.9. Komeco, umeromee 12 paBHOOTCTOSIIMX CHHIl, BO BpPEMS BpaIICHUS
dotorpadupyror ¢ sxcrnoszunueit 0.04c. Ha cHUMKe BHIHO, 9TO 3a 3TO BpeMs KaKaas
CIHIla IOBEPHYJACh Ha MOJOBUHY yTila MEX]y COCeTHUMH cruiamu. Haiitu yrioByto
CKOPOCTb BpallleHUs KoJieca.
1.1.10. Jluck pagumycoMm 2 M BpaliaeTcs corjiacHo ypaBHeHHio ¢=A+Bt+Ct3, rne A=3
pan, B=-1 pan/c, C=0,1 pan/c3. OnpenenuTsh TaHTCHIHAIBHOE (aT), HOpMaJIbHOE (an) U
MOJIHOE (a) YCKOPEHUS TOUEK OKPY>KHOCTH JUCKA JIJIs1 MOMEeHTa BpeMmeHH t=10c.
1.1.11. Kozneco Bpamaercs ¢ IOCTOSHHBIM YIJOBBIM YCKOpeHHEM ¢&=3 paj/c2.
Onpenenuts paanyc Kojeca, eciu uepes Bpems t=1 c, nmocsie Hayasga IBH>KEHUS TIOJTHOE
YCKOpEHHe KoJieca a=7.5 m/c2.
1.1.12. TToe3n aBuxkeTcst Co CKOpocThio 36 kKM/4. Ecii mpekpaTuTh moiaqy SHEPTHH, TO
Moe3/, JABUTasACh pPaBHO3AMEIJICHHO, ocTaHaBnuBaercsa uepe3 20 cexynn. Haiitu
YCKOPEHHE 10e3/1a U PACCTOSIHKUE, Ha KOTOPOM HaJ[0 OTKIIFOUUTH MO/1auy SHEPTUH.
1.1.13. Kamensb, OpolieHHbINA TOPU30HTAIBHO ¢ HavanbHOU ckopocThio VO, uepes 0,5 c.
MOCJIe Havyajia JIBUKEHUsI UMENl CKOpocTh B 1,5 paza Oouiblile HayabHOU ckopocTH. C
KAaKO# CKOPOCTBIO ObLT OpOLIEH KaMEHb?
1.2 OcHOBHOE YpaBHeHHE TUHAMHKH
1.2.1. TIpu macce 60 kr u pocte 1,6 M mI011a/1b TOBEPXHOCTH TEJIA YEJIOBEKA PaBHA
npumepHo 1,65 m2. Paccuuraiite cuity, ¢ KOTOpoi aTMoc(epa TaBUT Ha YETTOBEKa
(ipu HOpMaAJIbHOM aTMOC(HEPHOM JIABJICHHH ).
1.2.2. ToHKHUI OMHOPOIHBINA YIpyTruil miHYp Maccod M u amuHoi 10 (B HepacTsHyTOM
cocTostHun) uMeeT KoddduuueHt ynpyroctu K. CKICHB TOPIIbI, ITHYD MOJIOKUIA Ha
TJIAJIKYI0 TOPU30HTAIBHYIO TUIOCKOCTh, MpUAIA €My (OpMYy OKPYKHOCTH H
PaCKpYTHJI IO YTJIOBOM CKOPOCTHM W BOKPYTI BEPTHKAJIBbHOM OCH, IPOXOASALIEN Yepe3
ero 1eHTp. Haittu cuimy HaTsDKEHHS IITHYpa B 3TOM COCTOSIHHH.
1.2.3. ABroMoOuUIIE Maccor 1 T IBHIKETCS MPU BBHIKIIFOYEHHOM MOTOPE C MOCTOSTHHOM
CKOPOCTHIO 54 kM/4 o1 ropy ¢ ykiioHOM 4 M Ha kaxkibie 100 m myTu. Kakyro MomHoCTh
JOJDKEH Pa3BUBAThH JBUTATEh aBTOMOOWIISI, YTOOBI aBTOMOOWIIb JBHTAJCS C TOW Ke
CKOPOCTBIO B TOpY?
1.2.4. Kycok metamia, mpeACTaBISIONIMN cCOO0HM CIuiaB Meau U cepedpa, B BO3IyXe
umeet Bec 2,5H , a B Boze Bec 2,25H. Onpeaenuth Maccy cepedpa u Maccy MEAH B ’TOM
KYCK€ CILIaBa.
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1.2.5. K autu noasemieH rpy3 maccoi 500r. OnpeneanTs Cuily HaTS)KEHUs] HUTH, €CITU
HUThH ¢ rpy30M: 1) mogHMMaTh ¢ yckopeHueM 2 M/c2; 2) onycKaTh ¢ YCKOpeHHeM 2 M/c2.
1.2.6. C HaKJIOHHOW MJIOCKOCTH BBICOTOM 1 M m mimHOM ckiioHa 10 M cockanb3bIBaeT
TEJO U MPOJ0IIKAET CKOJIBKEHHE 10 TOPU30HTANBHOM MOBEepXHOCTU. ONpeeTUTh MyTh,
NPOWIEHHBIM TEJIOM MO TOPU3OHTAIM 1O OcTaHOBKU. Ha BceM mytu koadduiveHt
TPEHUSI CUYUTATh MMOCTOSTHHBIM U paBHbIM 0.05.
1.2.7. apuk Maccoit 1 Kr npuKpernsieH AByMsl OAMHAKOBBIMU HUTSAMH K JIOCKE, KOTOpast
MOJIHMUMAETCSl BEPTUKAIBHO BBepX ¢ yckopenuem 0,2 m/c2. Onpenenutb HaTsSKEHHE
KaKJI0M HUTH, €CITH yroJI MeX1y HuMu 60 rpagycos.
1.3. 3akoHBI cOXpaHEeHHUS UMILYJILCA, JHEPIHHA U MOMEHTA UMITYJIbCA
1.3.1. Tlpyxwuna xectkocteto 500 H/m cxara cwmoit 100H. Ompemenuts paboTy
BHEITHEH CUJIBI, JOMOJHUTEIBHO CKUMAIOIIEH MPYKUHY e1lle Ha 2 CM.
1.3.2. ba6a xompa maccoit m1=830 kr majgaeT Ha cBar0 Maccoil M2, BOUTYIO B TPYHT Ha
riryouny S=30 cm. [Ipu kaxx1oM ynape cpenHsisi Cuia CONpOTUBIICHUs TPyHTa paBHa F.
Bricora mogusitust korpa h=185 cm. Cpasy mocie yaapa rpy3 u cBasi HMEIOT CKOPOCTb
U. Ynap ue ynpyruit (ml > m2).
1.3.3. [llap Maccoit 5 KT ABMKETCS CO CKOPOCTHIO 1M/C M CTAIKMBAETCS C TMTOKOSIITAMCS
mapom mMaccoit 2 kr. OnpeneanTh CKOpOCTh IIApOB MOCIIE yAapa, €Clid a) yJaap CUuTaTh
a0COJIIOTHO YNPYTUM, MIPSMBIM, [ICHTPAIBHBIM 0) yAap CUYUTATh HEYIIPYTUM.
1.3.4. Onpenenuts KIIJ[ Heynpyroro yaapa 6oiika maccoit 0.5 T, maaromiero Ha cBaro
maccoit 120 kr. [Tone3Hoi cuntath SHEPTHIO, 3aTPAYCHHYIO Ha BOUBaHHUE CBaH.
1.4. BceMupHoe TATOTeHUE
1.4.1. Ha kakyio 4acTb YMEHBIIUTCS BEC Teja Ha HKBATOPE BCIEJCTBUU BpAIICHUS
3eMJid BOKpYT ocu?
1.4.2. Kocmuueckas pakera jneTuT Ha JlyHy. B kakoil Touke mpsiMOH, COeIMHSIONIEH
neHTpsl Macc JlyHel u 3emun, paketa OyaeT mpuTsaruBaThes 3emieit u JlyHown ¢
OJIMHAKOBOM CHUJION?
1.4.3. C moBepXHOCTH 3eMJTH BEPTUKAILHO BBEPX ITyIIeHa pakeTa co ckopocthio V0=5
kM/c. Ha kakyro BbICOTY OHA TOJAHUMETCS?
1.5. luHaMuKa TBEPAOro TeJja
1.5.1. [Ineun prryara,HaXOSAMIETOCS B PaBHOBECHH,COOTBETCTBEHHO paBHbI 15 cm 1 90
cM. Menblias cuna, neicTByromas Ha peiyar, pasHa 1,2H. Haitnure Oonbiiyio cumy.
Kakoli BBIATpHILI B CHIJIE MOKHO IMOJYYHUTh C HOMOIIBIO ATOTO pblyara’?
[1.5.2. Ha umiavHApUYECKYIO MOBEPXHOCTh MaxoBHMKa paamycoM 50 cM HamoTaiu
ruOKyI0 HUTh, K CBOOOJTHOMY KOHILYy KOTOpOW mojBeleHa rupst Maccoit 0,5 kr, 3arem
TUPIO OTHYCTUIU. [ Mips Havasa omycKaThCs, MPUBESI MAaXOBHUK BO BpallleHue, u 3a 4 ¢
npouuia 2 M. HaliTu MOMEHT MHEpLIMHA MaXOBHUKA.

2. JNeKTPOMArHeTu3M
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2.1. IlocTosiHHOE AJIEKTPUYECKOE T10JIe B BAKYyMe
2.1.1. Buytpu mapa paguycom R c 3apsipom Q HaxoauTcs 3a3eMIIEHHBIH [Iap pagnycoM
r. OnpenenuTs 3apsij Ha 3a3eMJIEHHOM ape. [[eHTpsI mapoB coBmaaaror.
2.1.2. Tpu oauHakoOBBIX ToueUHBIX 3apsaa ql=q2=q3=2uK HaxoagThCs B BEpIIMHAX
PABHOCTOPOHHETO TPEYrojibHUKa €O cTopoHoi a=10 cMm. Omnpenenutb MOIylb H
HampaBJeHue CHIIbl F, nelicTByIoIIel Ha OMH U3 3apSA0B CO CTOPOHBI JIBYX JIPYTHUX.
2.1.3. Dnextpuueckoe moyie 00pa3oBaHO OECKOHEYHO JIJIMHHOMN 3apsyKECHHOW HHUTHIO,
JUHEWHAas TNIOTHOCTH 3apsiaa KoTopoi t=20nKi/M. OnpenenanTs pa3HOCTh MOTEHIIMATIOB
U 1ByxX TO4YEK IO, OTCTOSIIMX OT HUTHU Ha pacCTOSHUM r1=8cm u r2=12cmMm.
2.1.4. C xakod CcWIONW Ha €IMHMILY JJUHBI B3aUMOJECUCTBYIOT JBE OJHOMMEHHO
3apsKEHHbIE OECKOHEUHO JUIMHHBIE MapajuieJbHble € OJMHAKOBOW JIMHEHHOM
I0THOCTHIO 3apsina 1=20 mMxKi/m, Haxogsmumecs Ha paccrosHuu =10 cm apyr ot
npyra?
2.3. DJIEKTPOEMKOCTb. JHEPTUs JIeKTPHYECKOTr0 MOoJIst
2.3.1. Ilsummaka Maccoit m=5wmr, Hecymas Ha cebe N=10 amekTpoHOB, mpomnia B
BaKyyM€ YCKOpSIOUIy0 pasHocTh moreHiumanoB U=IMB. KakoBa kuHeTrnueckas
sHeprus nbUIMHKK? Kakyro ckopocTh npuodpesa nblIuHKa?
2.4. DieKTpU4ecKmii TOK
2.4.1. Hcrounuk toka umeer J/IC E u BHyTpeHnee compoTuBienue I. MccnenoBars
yCJIOBHE pabOThl TAKOTO UCTOYHUKA: HANTH 3aBUCUMOCTh HANpPsKeHUs Ha Harpy3ke U,
noaHor MoiHocTH P, monesnoi momuoctu P u KIIJL ot Toka.
2.4.2. Ot Garapen, 3.1.c. kotopoit 600B, Tpedyercs nepenaTh IHEPTUIO HA PACCTOSIHHE
I=1xm. [ToTpebnsiemas momuocth P=5kBT. Haiitn MuHMManbpHbBIE TOTEPU MOIIHOCTH B
CEeTH, €CJIU AUaAMETP MEIHBIX MOJIBOAAIIUX MTPOoBOAOB d=0,5¢cMm.
2.5. ITocTosiHHOE MATHUTHOE MOoJe. MarHeTUKH
2.5.1. Tlo nByM mpsIMOJIMHEWHBIM TMPOBOJHHUKAM, PACIOJIOKEHHBIM Ha PACCTOSHHUH
L=20 cMm B pa3HbIX HampaBieHHUsIX NpoTekaroT Toku: 11=6.28 A u 12=9.42 A. Haiitu
HaIpPSHKEHHOCTh MATHUTHOTO MOJIsi 3TUX TOKOB B TOYKE, PACIIOJIOXKEHHON MocepenHe
MEXK]1y HUMH.

3. Kosiebanus u BOJTHBI
3.1. MexaHu4eckne KoJieOaHUsA
3.1.1.YpaBHeHue KkoJyiecOaHUM MaTepualbHOM TOYKM Maccol M=5Fg wuMeeT BHUJ
x=10cos(2t+c), rae ¢ - mocrossHHAsA. HaliTh MaKCUMalbHYIO CHITY, JICHCTBYIOIIYIO Ha
TOYKY, ¥ TIOJIHYIO DHEPTHUI0 Koseotomenics Touku. [locTpouTs rpaduk 3aBUCUIMOCTH OT
BpeMeHU (B TIpenesiax OJHOrO0 TepHoJia) CWUJIbI, JCHCTBYIOIIEWM Ha TOYKY, U
KUHETUYECKOW YHEPTUH.
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3.1.2. OmpenenuTh MaKCUMaJbHOE YCKOPEHHE amax MaTepHalbHOM TOYKH,
COBEpIIAIOIICH TAPMOHUYECKHE KOJIeOaHUs ¢ aMILTUTYA0i A=15 cM, ecnii HanOobIas
ckopocth Touku VmMax=30 cm/c. Hammcate Takke ypaBHEHUE KOJICOaHUM.

4. OnTuka
4.2. Matepdepenuns cBeTa
4.2.1. Tlnockas MOHOXpOMATHYECKas CBETOBAs BOJIHA MPOXOAHT YePe3 CTEKIITHHYIO
npusmy ¢ ManeiM yriaom npenomiieHuss 0,001 pan. Jnuna Bomubl cBeta S00HM.
[Toxazatens npenomiuenus crekia 1,5. Ha sxkpane natepdepupyror BOJIHBI MPOIIEIIHE
yepe3 mpusMy. Hailftu paccrosiHme MeXay COCeAHUMH WHTep(hEepEeHIMOHHBIMU
MaKCUMyMaMH.

Ilepeyenp  pekoMeHAyeMbIX  y4eOHbIX  u3AaHuil, VHTepHeT-pecypcos,
JAOIMOJHUTEJIbHOM JIUTEPATYPbI:

OcHOBHbIE MCTOYHHUKH:

1. Mskume ['.51. ®usumka. 10 kmacc. ba3oBeiii U yriayOn€HHBIN YpOBHHU.
OnexktpoHHas ¢opma ydyeOHuka. : YueOnuk / ['.Sl. Makumes, b.b. byxosnes, H.H.
Corckuii; mox. pea. H.A. ITappenteeBa — Mockaa : [Ipocsemenne, 2023. — 433 ¢. —
ISBN 978-5-09-107706-3. — URL.: https://book.ru/book/951380

2. KacesanoB, B.A.. ®uzuka. 10 kmacc. YrayOnéHHBIM ypOBEHb. DJIEKTPOHHAS
dopma yueOHuka. : Yuebnuk / B.A. KacesiHoB — Mocksa : IIpocBemienue, 2023. —
480 ¢. — ISBN 978-5-09-099521-4. — URL.: https://book.ru/book/951272

3. Mskume ['.51. ®usumka. 11 kmacc. ba3oBeiii U yriayOn€HHBIN YpOBHHU.
OnexktpoHHas ¢popma ydyeOHuka. : YueObnuk / ['.4. Mskumes, b.b. byxosnes, B.M.
Yapyrun; nox. pea. H.A. IlappentreBa — Mocksa : [Ipocsemenue, 2023. — 440 c. —
ISBN 978-5-09-107587-8. — URL.: https://book.ru/book/951376

4, KacesanoB, B.A.. ®uzuka. 11 wmacc. YrayOnéHHBIM ypOBEHb. DJEKTPOHHAS
¢dopma yueOHuka. : Yuebnuk / B.A. KacesiHoB — Mocksa : IIpocsemienue, 2023. —
510 c. — ISBN 978-5-09-103622-0. — URL.: https://book.ru/book/951273

JlonoJIHUTEIbHAS JIUTEepPaTypa;

1. Kanamaukos, H. I1. ®usuka. ['paduueckue MeTob! perieHus 3anay : yaeoHoe
mocobue g cpeanero npodeccuonaabHoro oopazosanwms / H. I1. Kamamuaukos, B. 1.
Komkun. — 2-e u3z., ucnp. u non. — Mocksa : U3narensctBo FOpaiit, 2023. — 250
c. — (Ilpodeccnonansroe oopazoBanne). — ISBN 978-5-534-00186-0. — TekcrT :
anekTpoHHbIl // OOpa3zoBatenbHas maropma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513364
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2. ®dusnka: kosebaHus U BOJIHBI. JJabopaTopHBIN NMPAaKTHKYM : yueOHOE mocodue
1S cpeanero npodeccruoHabHoro oopazopanus / B. B. 'opnau, H. A. MBanos, M. B.
[Tnactununa, A. C. Py6an ; mox penakuueit B. B. I'opnaua. — 2-e uzja., ucnp. u J01.
— Mockga : UznatenscTBo FOpaiit, 2023. — 126 c. — (IIpodeccuonansuoe
obpazoBanne). — ISBN 978-5-534-10140-9. — TekcT : SIEKTPOHHBIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513823
3. ['opnau, B. B. ®u3uka: kBanToBas pusnka. JIJabopaTopHbI MPAKTUKYM -
ydaeOHoe 1mocobue s cpeaHero npodeccuonanbHoro odopazopanus / B. B. I'opnau. —
2-¢ u3., ucnp. u gon. — Mocksa : U3gatensctBo Opaiit, 2023. — 114 ¢c. —
(ITpodeccuonanbaoe oopazoBanue). — ISBN 978-5-534-10138-6. — Tekcr :
aneKTpoHHbIH // Obpa3oBaTenpHas wiargopma FOpait [caliT]. —

URL: https://urait.ru/bcode/513824

4, ['opnay, B. B. ®u3uka: Mmexanuka. DJEKTPAYECTBO U MAarHETU3M.

JlabGopaTopHBIil MPAaKTUKYM : ydeOHOE mocodue sl CpeTHero npophecCuoOHaAIbHOTO
obOpazoBanus / B. B. 'opnau. — 2-e uzn., nepepab. u non. — Mocksa : 3narenscTBo
FOpaiit, 2023. — 171 c¢. — (Ilpodeccuonansnoe oopazoanue). — ISBN 978-5-534-
07608-0. — TekcrT : anexTponnsiii // O6pazoBaTenbHas wiargopma KOpait [cailT]. —
URL.: https://urait.ru/bcode/516534

S. AvizeHnoH, A. E. ®u3uka : ydeOHUK U MPAKTUKYM I CPEAHETO
npodeccruonanbHoro odpazoanus / A. E. AitzeHiion. — Mocksa : I31atenbCcTBO
IOpaiit, 2023. — 335 ¢. — (Ilpodeccnonansroe oopazoanue). — ISBN 978-5-534-
00795-4. — Tekcr : anexTponHbiit // O6pazoBaTenbHas wiargopma KOpait [caliT]. —
URL.: https://urait.ru/bcode/513094

6. Mycumn, 1O. P. ®wusuka: konebanus, ONTHKA, KBAHTOBas (pU3HKa : yIeOHOE
mocobue Jutst cpeaHero npodeccruonansaoro oopazosanws / 0. P. Mycun. — 2-¢ u3n.,
ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 329 ¢. —
(ITpodeccuonansroe oopazosanue). — ISBN 978-5-534-03540-7. — Texker :
anekTpoHHbIl // OOpa3zoBatenbHas miatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/514404

7. ['opnau, B. B. ®u3uka. 3agaun, TecTbl. MeTOIBI pelieHus : yaeOHOoe mocooune
TSt cpeHero npodeccruonansuoro oopazosanus / B. B. 'opiau. — Mockaa :
NzparensctBo KOpaiit, 2023. — 301 c. — (ITpodeccuonanbuoe o6pa3zoBanue). —
ISBN 978-5-534-08112-1. — TekcT : anekTpoHHbIi / ObpazoBarenbHas miaTdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/516760

8. Bacunbes, A. A. ®u3zuka. bazosbiil ypoBenb: 10—11 kiacchl : ydeOHUK 115t
cpeanero oomero oopazosanus / A. A. Bacunbes, B. E. ®enopos, JI. I. XpamoB. —
2-e u3M., uchp. u aomn. — Mocksa : M3gatensctBo Opaiit, 2023. — 211 ¢. —
(ObmeobpazoBatenbhbiit 1uki). — ISBN 978-5-534-16086-4. — Tekcr :

anexkTpoHHbIl // OOpa3zoBatenbHas matgopma FOpaiit [caiiT]. — URL:
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https://urait.ru/bcode/513824

bk wn

https://www.urait.ru/bcode/5303934

HNuTepHeT-pecypcesbl:
Envnas womnekmust 1mmdpoBbIX  oOpaszoBaTenbHBIX pecypcoB —  http://school-
collection.edu.ru/
DnekTpoHHas Bepcus razersl "dusnka" — http://fiz.1september.ru/

®dusuka.ru. CaiT s ydanmxcs u npenoaasareneii ¢pusuku. — http://www.fizika.ru/
ITeacoser.org. — http://pedsovet.org/

decTUBAIb IIe1arOru4eCcKux 1591 ()7 "OTKpBITHIN YpOK". —
http://festival.1september.ru/subjects/2/

20



[Tpunoxxenue 1 O6pasel; TUTYIBHOTO JIUCTA

HEKOMMEPYECKOE AKKPEJIUTOBAHHOE YACTHOE
MPO®ECCUOHAJBHOE OBPA3OBATEJILHOE
YUYPEXKIEHUE «HEBUHHOMBICCKU DKOHOMUKO-IIPABOBOI
TEXHUKYM»

PEODEPAT

Tema:

Beinonnun (a)

®. U. O. cryzneHTa,
rpymnna

PykoBoaurens:

®.1.0. npenopasarens

Hesunnomsicck, 20
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[Tpunoxxenue 2 O6pazelr oryiaBiIcHUs

OI'TABJIEHHUE
|23 2101 (535 0% (=IO 2
| 0 £ - - P PPPRPRPRRPP 3
ITHABA 2 .. a e e e e e e e e e e a e 6
| 072 T R TSRS 10
BAKITFOUCHTIE .....ceeeeeeeeeeeieieieeeeeeseeeesssssssssssssss s assssesasasaessssseesssssnns 14
() 307 (670) Q117 V<) 0121 14 0) 3 SEN USSR 16
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[Tpunoxenue 3 O6pazerr ohopMiIeHUS MPE3ECHTALUH

IlepBolii ciiaia:

Tema nHpOPMAITMOHHOTO COOOIIEHUS (MM MHOTO BHJIA 3aaHNs):

[Toarorosun: ®.M1.0. ctynenra, rpynna
PykoBogutens: ®@.1.0. npenonasarens

Bropoi ciain

IInan:
1.
2.
3.

Tperunt craiy

Jlureparypa:

YeTBepThiil cnaiia

Jlakonuuno packpuvieaem coodepicanue UHGOPMayuu, MON’CHO GKIOUAMb DUCYHKU,
asmoghueypul, epaguxu, ouazpammvl u opyaue cnocoodwvl HA2IA0HO20 OMOOPANCEeHUs
uHgpopmayuu
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