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Penenzusn

Ha pabouyro MporpamMmy JIEKTUBHOTO Kypca «B Mupe ¢pusndeckux 3amaw» JUist
11 xnacca (mpodunbHbIA ypoBeHb) Ha 2023-2024 yueOHbIH TOA

Pabouas mporpamma coctaBieHa U3 pacuera 2 4aca B HeJIeNt0, 68 4acoB 3a y4eOHBIH roJl, 9TO
COOTBETCTBYET y4eOHOMY ILIaHY.

COCTOUT U3 CIAEAYIOIIUX YaCTEH:

TUTYJIBHBINA JIUCT

MOSICHUTENIbHAS 3aMiCKa
y4eOHO-TEMaTHYECKUH TIJIaH

ydeOHast mporpaMma

CIIUCOK OCHOBHOM JIMTEPATYPHI TSl yUUTEIs
CIIUCOK OCHOBHOM JIMTEPATYPHI AJISl yYAIIUXCS
nepeyeHb UTOTOBBIX (POPM KOHTPOIIS
KOHTPOJIbHO-U3MEPHUTENbHBIE MAaTEpUaIb

®dopma u cozepiKaHue JaHHBIX yacTel paboueil mporpaMMbl OTBEYAOT TPeOOBAaHUSAM, YCTaHOBIIECH-
HBIM JIOKaJIbHBIM akToM «Ilonoxenue o paboueil nmporpamme ydeOHOro npeamera, hakynbTaTUBHOIO
Kypca, Kypca o BbIOOpy, 3iiekTuBHOro kypca B MAOVY «KpacHoropckas rumHaszus». JlaHHas
nporpaMMa COOTBETCTBYET (hefiepalibHOMY TOCYIapCTBEHHOMY 0Opa30BaTEeIbHOMY CTaHIAPTy
cpenHero o01ero oOpa3oBaHMs M MOXKET ObITh HCIIOJIb30BaHA B KaUeCTBE paboueil.

Peniensent O. B. IlepmunoBa, 3amectutens qupekropa no Y BP.

«26» aBrycra 2023 .



IHosicuuTenbLHAA 3aMHCKA

Pabouast mporpamMma s1neKTHBHOTO Kypca «B Mupe dusnyeckux 3amau» 1ist 11 kimaccos (mpo-
(bUIBHBIN YPOBEHB) pa3paboTaHa B COOTBETCTBUH ¢ DeepanbHBIM TOCYIapCTBEHHBIM 00pa30Ba-
TEJIbHBIM CTaHJAPTOM CPEIHEro 00IIero 00pa3oBaHKs Ha OCHOBE paboYei MporpaMMBbl dJIeK-
TUBHBIX KypcoB: B.A. Koposun. ®usuka. 9-11 xnaccel. [Ipopunbsaoe o0yuenue — M., [lpoda,
2014.

[Tporecc perienus 3a1a4 CIy>KAT OJJHUM U3 CPEJCTB OBIIAJCHHS CHCTEMOW HayYHBIX 3HAHUN
110 TOMY WJIM HHOMY y4eOHOMY nipeamery. OCOOCHHO BEelTMKa ero poJjib pu 00yueHnH (HU3HKe,
IJie 331a4M BBICTYTAIOT JCHCTBEHHBIM CPEICTBOM (DOPMUPOBAHHS OCHOBOIIOJIATAIOIINX (hU3HUe-
CKUX 3HaHWi 1 yMmeHuii. [Ipu pemennu 3a1a4 0oco60e BHUMAHUE YACISACTCS MOCIIEI0BATEIbHO-
CTH JICHCTBUH, aHATTN3Y (PU3NIECKOTO SBIICHUS, POTOBAPUBAHUIO BCIIYX PEIICHUS, aHATU3Y T10-
Jy4eHHOTOo OTBeTa. [Ipy MOBTOPEHUU 0000IIAIOTCS, CHCTEMATH3UPYIOTCS KaK TEOPETUICCKUIA
MaTepual, Tak U MPUEeMBI pelieHus 3a1a4. [ 1aBHOe BHUMaHUe oOpaiiaercs Ha OpMUPOBAHHE
YMEHUH peliaTth 3a/1a4d, Ha HAKOTUICHHE OTBITAa PEIICHHS 33124 Pa3INIHON TPYIHOCTH.

Lenu kypcea: pa3BuTue HHTEpeca K GU3MKE U pelieHUIo (U3UUYECKUX 3a/1a4; COBEPIIICHCTBOBA-
HUE MTOJIyYCHHBIX B OCHOBHOM Kypce 3HAaHUI U yMEHH; OPMUPOBAaHUE MTPECTABICHHIA O MO-
CTaHOBKeE, KJIaccu(UKaMu, MpUuéMax U METO/IaX PEHICHUS IIKOJIbHBIX (PU3HUECKUX 3a7ay.

33[{3'11/1 Kypca: er'IY6I/ITb " CUCTEMATU3UPOBATb 3HAHUA YUAIUXCA; YCBOCHUC YUALIUMUCH 00-
X AJITOPUTMOB PCIICHUA 3a/1a4; OBJIaICHUC OCHOBHBIMU METOJaMH1 PCIICHUA 3a/1a4.

DJNEKTUBHBIN KypC OTHOCUTCS K 00pazoBaTebHOM obnactu «Pu3nkay, u3ydaercs: B TeueHue 68
4acoB, J[Ba pa3a B HEJEIIIO.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUSA ICKTHBHOIO Kypca.

Benyuyro posb UrparoT no3HaBaTeNnbHbIE IIEHHOCTH. OCHOBY MO3HABATENbHBIX IIEHHOCTEH CO-
CTaBJIAIOT HAYYHBIC 3HAHUA, HAYYHBIC MCTOABI ITIO3HAHUS, a IECHHOCTHLIC OPUCHTHUPHEIL, q)OpMI/Ipy-
€MBbI€ y YJaluXcsl B Mpoliecce 3ydeHus (GU3NKH, MPOSIBISIFOTCS: B MPU3HAHUU [IEHHOCTH Hay4-
HOI'0 3HaHUusA, €Io HpaKTquCKOﬁ 3HAYUMOCTH, DOCTOBCPHOCTHU; B IOHUMAHWHA CJIOKHOCTH U MPO-
TUBOPEYUBOCTH CaMOT0 MpoIlecca MO3HAHUS KaK U3BEUYHOTO CTPEMIICHUS K UCTUHE, YBAXKUTEIb-
HOT'O OTHOILICHUSA K CO3I/IJIaTeJ'II>HOI\/'I, TBOp‘ICCKOI;'I ACATCIIbHOCTHU, IIOHUMaHUs HCO6X0)II/IMOCTI/I
a¢hekTUBHOTO U 6€30MaCHOTO UCTIONIB30BAHMSI PA3IMYHBIX TEXHUYECKUX YCTPOMCTB; CO3HA-
TETHLHOTO BBIOOpa Oyayiiei npodeccnoHanbHOU aesTeabHOCTH. Kypce 00amaeT BO3MOKHOCTSI-
MU 17151 GOPMUPOBAHUSI KOMMYHUKATHUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIFOT MPOIIECC
06H1€HI/I$[, TpaMOTHas p€4b, a HCHHOCTHBIC OPUCHTUPHI HAIIPABJICHBI HA BOCIIUTAHUC Y YUallluX-
Csi: IPaBHJILHOTO MCTIOIH30BAHMS (PU3UIECKON TEPMUHOIOTHU U CUMBOIIMKH; TOTPEOHOCTH Be-
CTHU AHAJIOT, BEICIIYIINBATE MHCHHEC OIIIIOHCHTA, Y4aCTBOBATh B IUCKYCCHHU, CIIOCOOHOCTH OT-
KPBITO BBIPAXXATh U apTyMEHTUPOBAHHO OTCTAUBATh CBOIO TOUKY 3pEHUS Ha PEIICHHE 3a/1ad.

IlnanupyeMsble IpeAMeTHBIE Pe3y/IbTaThl OCBOCHHS JIEKTHBHOIO Kypca.
BbinycKHUK Hay4uTCH:

e pemarth 3aJauu, UCIONb3Yys (PU3HUECKUe 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE (HU3UYe-
CKH€ BEJIMYMHBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJja4M 3aIIMChIBATh KPATKOE YCIOBHE, BBIIEIATh
¢u3nUeckre BeTMYUHBI, 3aKOHBI 1 (POPMYJIIbI, HEOOXOIUMBIE JUISI €€ pelIeHus], IPOBOJAUTH pacue-
ThI U OILICHUBATh PEAIbHOCTD MOJYYEHHOT'O 3HaYCHHS (PU3NYECKON BETTUUHHBI.

BbINYyCKHUK MOJTYYHT BO3MOKHOCTH HAYYHTHCS:

e  pa3aMyaTh FPAHUIIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIINI Xapak-
Tep GpyHIaMEHTAIBHBIX 3aKOHOB U OTPAHNYEHHOCTD MCITOJIb30BAHHS YACTHBIX 3aKOHOB;

e  HCIIOJIb30BAaTh MMPUEMBI IOCTPOCHHS (PU3MUYECKUX MOETEH, moucka 1 GopMyITupOBKU
JI0Ka3aTeJIbCTB BBIABHHYTHIX THIIOTE3 M TCOPETHUECKUX BBIBOJOB Ha OCHOBE SMIIMPHUYECKH yCTa-
HOBJICHHBIX (DaKTOB;



e  HAXOJWUTh aJIEKBATHYIO MPEUIOKEHHOHN 3a7jaue (PU3HUUECKYI0 MOJIENb, pa3pelaTh Ipo-
0JieMy KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH C MCIIOJIb30BAHUEM MAaTEMaTHUECKOTo anmnapara, Tak
Y TIPY IOMOIIX METO/IOB OLIEHKH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH SBIISIOTCS:

OCBOCHHeE PeryJsiTUBHBIX YHHBEPCAIbHBIX Y4eOHBIX JIeiiCTBHIl:

CaMOCTOSITENILHO OIPENeNIATh L€, CTABUTh U (OPMYJIMPOBaTh COOCTBEHHBIE 3a/1aul B 00pa30-
BaTEJIbHOMN JIEATEIBHOCTH U JKU3HEHHBIX CUTYallUsIX; OLIEHUBATh PECYPChl, B TOM YMCJIE BpEMS U
Jpyrue HemaTepHuasabHbIe PECypChbl, HEOOXOAUMBIE ISl JOCTHKEHMSI TIOCTABJICHHON paHee LeNu;
COIIOCTABJIATh MMEIOIIUECS BO3MOXHOCTH M HEOOXOIMMBIE ISl TOCTH)KCHUS IIETTH PECYpCHI;
OIpesieNATh HECKOJIBKO IyTeH JOCTUKEHMS ITOCTABICHHOM 1IeNU; 3a/1aBaTh apaMeTpbl U KpUTe-
pHUH, IO KOTOPBIM MOYKHO OINPEAEIUTh, YTO LI€Jb JTOCTUTHYTA; COIOCTABIISTH IIOJTYYEHHBIN pe-
3yJbTaT JESITEIbHOCTH C IIOCTABJICHHOM 3apaHee LEeNbIo.

OcBoeHue MO3HABaTENIbHBIX YHHBEPCAJBbHBIX Y4eOHBIX NeHCTBUM:

UCKaTh M HAXOAUTHh 000OMIEHHBIC CIIOCOOBI PEIICHUS 3a/1a4; MPUBOJAUTh KPUTHUECKHAE apryMEH-
Thbl, KAK B OTHOIIEHUH COOCTBEHHOIO CY)KICHHS, TaK U B OTHOILEHHM ACUCTBUI U CyXICHUH
JPYroro 4ejioBeKa; aHaJIUW3UpOBaThb M MNPeoOpa3oBbIBaTh MPOOJIEMHO-IIPOTUBOPEUUBBIE CUTY-
alliM; 3aHUMAaTh pa3Hble MO3UILUH B [TO3HABATEIbHOMN NeATEIbHOCTH (ObITh YUEHHUKOM M y4UTE-
aem; GopMynupoBaTh 00pa30BaTENbHBIN 3aPOC M BBHIOIHATh KOHCYJIBTaTUBHBIC (DYHKIIUU Ca-
MOCTOATENNbHO; CTaBUTh NpoOIeMy M paboTaTh Haja €€ pelleHHeM; YIpaBJIATh COBMECTHOM IO-
3HaBaTEJIbHOM JIEATENbHOCTBIO U MOAUHUHATHCSA);

OcBoeHHEe KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX Y4eOHbIX JAelCTBHIA:

OCYIIECTBIISITH JIETIOBYIO KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAaMH, TaK U CO B3POCIBIMH (Kak
BHYTpH 00pa3oBaTeIbHOM OpraHU3allld, TaK U 3a €€ MpeJeiaMu); TIPU OCYIIECTBICHUH TPYIIIO-
BOI1 paboThI OBITH KaK PYKOBOJUTENEM, TaK U YWICHOM KOMAaH[bI B Pa3HBIX POJISIX (T€HEPaTOPOM
uJed, KPUTUKOM, UCTIOJIHUTEIIEM, MPE3CHTYIOMNUM U T. 11.); Pa3BEPHYTO, JIOTHUYHO U TOYHO H3JIa-
raTh CBOIO TOYKY 3pPEHHS C UCIOJIb30BaHHUEM aJ€KBATHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX
CPEJICTB; COTJIACOBBIBAThH MO3UIIUU YWICHOB KOMAaH/BI B MpoIecce pabOThI HAJl OOIIHUM pelICHUEM;
BOCIPUHUMATh KPUTHUECKHE 3aMEUYaHHsI KaK Pecypc COOCTBEHHOTO pa3BUTHSI.

Copepxanue Kypca

1. Kunematuka nBukeHus TBEpaoro tena (3 yaca)

Pemenuto 3agay Ha KMHEMaTUYECKHE CBSI3U MPHU JIBUKEHUU a0COJIIOTHO TBEpAOro Tena. J[Bu-
eHue 0e3 oTpbiBa. [[BuxkeHue 6e3 MpoCKaab3bIBaHUS.

2.I'padmueckuii moaxo/ K 3a1auaM KHHeMaTHKH. (3daca)

Pemienune 3amau mo KMHEMaTHKE Ha PaBHOYCKOPEHHOE JABMKEHHE rpaduyeckuM MeToJoM. Bu-
3yanu3anus 3aa4 KHHEMAaTUKH.

3.Kak HanpaBneHo yckopeHue Touku. (1yac)

HamnpaBnenue ycKOpeHHsI MaTepruaabHON TOYKH C TOYKH 3pEHUS] KHHEMaTuku. [IpsamonuHeniHoe
JBUKEHHE TOUYKH, KPUBOJMHEWHOE JIBM)KEHHE W €ro YacTHBIM cllydail B BUJE JBWXXEHHS IO
OKPYKHOCTH.

4.3agaun Ha 3aKOH BCEMHUPHOTO TATroTeHUs. (2 yaca)

3aKOH BCEMHUPHOTO TATOTEHUsI, BTOPOil 3aKkOH HbIOTOHA, 3aKOH COXpaHEHHUs SHEPTHH B 3aJadax
Ha TArOTEHUE. YCKOpEeHHue CBOOOJHOIO MaJieHHs, MepBas KOCMUYECKash CKOPOCTb, BTOpas KOC-
MUYecKasi CKOpOCTb.

5. CxonbxeHue manobl Mo mepoxoBaToMy KIMHY. (3 yaca)

OnuMmnuaaHbie 3aa4d, B KOTOPBIX MIaii0a CKOJB3UT IO MIEPOXOBATOMY KIUHY, MPU 3TOM KJIHH
IpUXOAUT B JBMXeHHE. KuHemaTtnka, paBHOYCKOPEHHOE ABU)KEHME, 3aKOH CJIOXKEHHUS CKOpO-
CTeH.

6.Ympyruii yaap o IBIKYIIYIOCS CTEHKY. (3 yaca)

3amaun Ha abCONIOTHO YHPYTUH yAap O ABIKYIIYIOCS CTEHKY. [[puMeHeHrne OTHOCUTEIbHOCTH
JIBUKEHHS M 3aKOHA CIIOXKEHHSI CKOPOCTEH, 3aKOHA COXPaHEHUsI UMITYJIbCa, 3aKOHA COXPaHEHUS
SHEPTUHU NP PEIICHUH 3a/1au.

7. 3amaun Ha ABWIKEHUE TN MEPEMEHHON Macchl. (3 Jaca)



YpaBHeHnue Melepckoro B 33/1a4ax 1Mo (pU3MKe Ha JBHKEHUE TEJ IEPEMEHHON MAaCCHl.

8. Pemenue 3amau Ha 3akoH ['yka. (1 gac)

3akoH ['yka B 3a1auax BHICOKOTO YPOBHSI.

9. Mexannyeckue 3aTyxaromue kojaedbanus ¢ cyxum tperuem. (1 gac)

Kak HaiiT Bpems 3aTyxaromux kojeOaHuii ¢ cyxuM TperneM? Kak BBITTISIUT ypaBHEHUE KOJie-
Oanuii Opycka B ciydae, KOrJa Ha Hero JeicTByeT cuia TpeHus? Kak BhIMAIuT rpaguk mexa-
HUYECKUX KoJeOaHuii?

10.Teopema Kénura, kunernueckas sHeprus. (2 gaca)

Kunernueckasi sHEprusi CUCTEMbl MaTepUaJIbHBIX TOYEK, TBEPAOro Teia, teopema Kenwra, eé
JI0Ka3aTeNbCTBO, OCOOCHHOCTH JIBMKEHUS LeHTpa Macc. Kunetnueckas sHeprus Teina, KOTopoe
COBEpUIAET [TOCTYNATENIbHOE IBUKEHUE, BpaLaTEJIbHOE IBUKEHHUE U CII0KHOE ABH)KECHHUE.

11 Pemienue 3a1a4 1o MeXaHHMKE MOBBIIIEHHOTO YPOBHSL. (8 4acoB)

Pemienne xayecTBEHHBIX 3aJa4 MO MEXaHHUKE. 3aJa4d MO0 MEXaHUKE ¢ oauMmuabl «Ddusrex»,
3anaun o MexaHuke ¢ onumnuaasl «Pocaromy, 3anaun no mexanuke ¢ EI'D o ¢usuke.

12. 3apauyu no moJsekyJisipHoii ¢pusuke u repmoguHamuke. (10 yacos)

3ajaun TEPMOJMHAMUKU HE3aMKHYTBIX MPOLECCOB. 3aayll TEPMOJMHAMUKH 3aMKHYTBIX IPO-
nieccoB. 3amaun tepmoguHamMukd 1 MKT B EI'D mo ¢usuke, B onmmimane «DOu3rex», B OJIMM-
nuane «Pocatomy.

13.3agaum no iekTpoauHamuke. (12 yacon)

Pelenne kauecTBEHHBIX 33/a4 IO 3JEKTPOJAMHAMUKE. Pernienue 3a1a4 Ha 3aKOHbBI IOCTOSIHHOTO
ToKa. Perienre 3a/1a4 Ha yCTaHOBJIEHUE COOTBETCTBHS 110 3JIEKTpoAUHaMuKe. Pelienue 3a1au Ha
3akoHbl Kupxrodda. Pemenue 3anay no snerpomaruetusmy. Perenne 3agad ¢ 31eKTpOMarHuT-
HbIMU KosieOanusiMu. PelieHue 3aad mo reoMeTpuuecKko ONTHKE BHICOKOTO ypoBHs. Pemienue
3a]1a4 110 BOJHOBOM OINTHKE BBICOKOTO YpOBHs. 3agaun sierpoaunamuku B EI'D no dusuke.

14. 3anauyu no kBanToBOM ¢usuke. (10 yacon)

Perenne kauecTBEHHBIX 3a7]a4 IO KBAaHTOBOH ¢u3uke. Pemienue 3a1ad mo KBaHTOBOH (U3HKe HA
YCTaHOBJIEHHE COOTBETCTBUS. Pemenue 3agau Ha 3akoHbl QoTodddekra. Pemenue 3agau mno
KBaHTOBOH (u3uKe Ha M3MEHEHHE (PU3UYECKUX BEIMUWH. Perienne pacu€THBIX 3a7a4 MO KBaH-
TOBOM (PM3HKE BHICOKOTO YPOBHS. 3aaull KBAaHTOBON (pu3uku B onmumnuage «dusrex», B 0auM-
nuajae «Pocatomy.

15. Pemienne koMOMHHPOBAHHBIX 3a7a4 10 pusuke. (6 yacon)

3ajaun Mo TepMOJMHAMUKE + MEXaHUKE. 3a1auM 110 MEXaHUKE + AJIEKTPOAUHAMUKE. 3a7auu 1o
AIIEKTPOIMHAMUKE + MEeXaHHKe + KBaHTOBOM (pr3HKe.

Pecypcbl 1uisi peajin3anum Kypcea:

st mpoBeieHust SIEKTUBHOTO Kypea «B Mupe pu3nyeckux 3amau» HEOOX0IMMO HATHMYHE B
00pa30oBaTebHOM YUPEKACHUH: HOYTOYKA, MPOEKTOPa C SKPAHOM.

B npenonaBanuu xypca OyayT UCTIOIB30BAThHCS CICAYIONIME TEXHOJIOTHH U METOAbI: JINY-
HOCTHO-OPHEHTHPOBAHHOE 00ydYeHHE; TpobdaeMHoe o0yuenue; nuddhepeHImpoBaHHOE 00yye-
HUE; TEXHOJIOTUU 00yUeHUsI Ha OCHOBE PEIICHUS 33/1a4; METOIbl MHAUBHIYAILHOTO O0yUYEHHUSI.

OcHoBHasi popma 00yUeHHsI: TPAKTUKYMBI 110 PEIICHUIO 3a/1a4, JEKIHU.
YueOHO-MeToANYeCKHIT KOMILIEKT: COOPHUK 3a]1a4 C OTBETaMH U pemeHusMu «baHk 3a1a4.

1000 3agau» aBTop Jdemuaoa M. 1O. Tak xe ucnonb3yroTcs 3aga4uu ¢ caitoB MHTEpHET-
OJIUMITHA 110 (pU3HKe.



YUYEBHO-TEMATHYECKHH ILIAH
DJIeKTUBHBIN Kypc «Mup ¢usnyecknx 3agaq», 11 kiaacce (68 yacon)

Paspennbl, TeMbl Bcero IIpakTH4eckas DopmMbI
4acoB 4acThb KOHTPOJIA
1.3agaun no MexaHuke 30 -
2.3a/1a4u 10 MOJIEKYJIISP-
HOH (U3HKE U TEPMOIUHA- 10 - [IpakTrKyMm MO pemieHuo 3a1a4
MUKE.
3.3aauu no AIeKTpoInHA-
A poa 12 - [IpakTrKyM MO pemieHuo 3a1a4

MUKE.
4.3amaun 10 KBaHTOBOH (pu-

10 - [IpakTukym 1Mo peueHuto 3aaaq
3HKE.
5.Pemenne KoMOMHUPO-

6 - [IpakTukyMm 1o pemeHuto 3aaau

BaHHBIX 33J1a4 110 PU3UKE.




YueOHas mporpaMmma

iﬁ Moayab «lIkoJabHBIA YPOK» B
Paznen yp_o Tembl U 10C/1€10BATEIBHOCTH YPOKOB OcHOBHbBIE TOHATHS paboyeii mporpaMme BOCNIMTA-
a HHs (110 pa3geiam)
MarepuanbHas Touka. AOco- Hcrnonb30BaTh 3HaHUS O MEXa-
JIOTHO TBEPAOE TEJO, YCIOBUE HUYECKUX SIBJICHUSIX B IMOBCE-
1.3agauu no TBEPAOCTH TeJa, IOCTYNATeIbHOE | THEBHOM KU3HU I obecreyde-
Pemenuro 3a1a4 Ha KHUHEMATUYECKUE CBS3H MIPU IBUXKEHUU abco-
MEXaHUKe 1 . JBIKEHUE TeJia, BpalllaTeIbHOE HUsl 0€301aCHOCTH TIpH oOparie-
JIIOTHO TBEPAOIO TeENA. .
JIBUKEHHE TeJa, MTHOBEHHBII HUU C IPUOOpPAMH U TEXHUYE-
LIEHTP CKOPOCTEH, TEOpEMaA O CKMMH YCTPOMCTBaMH, JJIs CO-
MT'HOBEHHOM ILIEHTPE CKOPOCTEH. | XpaHEHUs 3J0POBBS U COOII0Ie-
MarepuanbHast TOuka. AOCONIOT- | HAS HOPM KOJIOTHYECKOrO M0BE-
HO TBEPJI0E TEJI0, YCIOBUE TBEP- | JCHHA B OKpPYXKaIOIIEH cpeze.
JIOCTH TeJia, OCTyNaTeabHOoe CaMocCTOsATENbHO IIAHUPOBATh U
JBUKEHHE Tela, BpallaTeabHoe MPOBOAUTH (PU3MUECKUE IKCIIe-
2 | JIsmwxkenue 6e3 oTphIBa. JIBUKEHHE Te€Jla, MTHOBEHHBII PUMEHTBHI.
HEHTP CKOPOCTEHl, TeopeMa o
MTHOBEHHOM LIEHTPE CKOPOCTEH.
YcnoBue 6€30TPBIBHOTO ABMKE-
HUSL.
MartepuanbHas Touka. AOCOIIOT-
HO TBEPIOE TENO, YCIOBUE TBEP-
JIOCTH TeJla, OCTYyNaTeIbHOe
JBUKEHUE TeJia, BPAIllaTeIbHOE
3 | ABwmwxkeHue 6e3 MpoCKaIb3bIBAHNUS. JBUKEHUE TeJa, MTHOBEHHBIN
LEHTP CKOPOCTEH, TEOpeMa O
MIHOBEHHOM LIEHTPE CKOPOCTEM.
YcnoBue ABMKEHHS O€3MPOCKallb-
3BIBAHMS.
Pemienue 3a1au no KWHEMATUKE HA PABHOYCKOPEHHOE JIBMKEHUE [IpsiMonuHeitHOE paBHOYCKOPEH-
rpauIECKUM METOIOM. HOe€ JBIKeHue. JInnelHas
4 ¢byHkuus, rpapuk TUHEHHON

(GbyHKIIMHU, KOOpIMHATA Tena,
IIyTh, iepeMeleHue. Ilepeme-




LIEHUE IIPU NPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHHH.
[Ipoeknus BekTOpa Ha OCh, YCKO-
peHue.

Pemienue 3a1au no KMHEMAaTUKE Ha PAaBHOYCKOPEHHOE JIBMYKCHHUE
rpaduuecKkuM METOJIOM.

[IpsimonnHENHOE PaBHOYCKOPEH-
Hoe BkeHue. JluHelHas QyHK-
1y, rpaduK TMHEHHON (YHKIIUH,
KOOpAMHATa Tena, MyTh, epemMe-
menue. Ilepemelenue npu nps-
MOJIMHEHHOM PaBHOYCKOPEHHOM
nBuxeHuu. [Ipoekuus BekTopa Ha
0Cb, YCKOpPEHHE.

BI/I3yaJ'II/I3aIlI/I$I 3aaa4 KHHCMAaTHKHU.

MrHoBeHHas CKOPOCTh, YCKOpE-
HUE, IEpeMEILEHUE, KOOpANHATa
tena. CKopocTh MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBHIKEHUS.
[Ipoeknus BEKTOpa Ha OCk.

Kax HaIIpaBJICHO YCKOPCHUC TOYKH.

OTHOCHUTEIBHOCTD
MEXaHUYeCKOro JBrmxkeHus. [le-
peMeleHne, CKOpocTb yCKope-
HUE MPH PABHOYCKOPEHHOM
nswkennu. [Ipoekuns BekTopa
Ha OCh.

3az[aq1/1 Ha 3aKOH BCEMHUPHOT'O TATOTCHUA.

3aKOH BCEMUPHOI'O TATOTEHUS, IPa:
BUTALlMOHHASI CUJIA, TPABUTALIMOH-
Hasl IIOCTOSIHHAsSI, Macca Tejla, CBOJ-
HOE aJIEHUE, NePEeMEILEHHUE, CKO-
POCTb IIPH NPSAMOJINHEHHOM PaBHO
YCKOPEHHOM JIBUKEHHH.

33.2[2[111/1 Ha 3aKOH BCECMHUPHOT'O TATOTCHUA.

3aKOH BCEMUPHOTO TATOTEHUS,
rpaBUTAIlMOHHAS CHJIA, TPABUTA-
LIMOHHAs ITOCTOSIHHAS, Macca Tena,
CBOJHOE IaJICHNE, IEPEMEILICHUE,
CKOpOCTb IIPH MPSAMOJIMHENHOM
PaBHOYCKOPEHHOM JIBH)KEHUU.

10

CkosbixeHue Maiobl Mo MEepoXoBaTOMY KIHHY.

Ko duument Tpenus, cuna tpe-
HUs1, 3aK0HBI HpIOTOHA, OTHOCH-




TCIBHOCTb MCXaHHNYCCKOI'O ABU-
KECHU.

11

CkoJbxeHre Maiobl M0 MEepPOX0BaTOMY KIHHY.

Koadduument tpenus, cuna tpe-
HUS, 3aK0oHBI HhIOTOHA, OTHOCH-
TEJILHOCTh MEXaHHUYECKOTO JIBH-
KEHUSL.

12

CkoJbxeHHe MIaiiobl 0 MIEPOX0BATOMY KIHHY.

Koadduument Tpenus, cuna tpe-
HM, 3aKOHBI HbI0TOHA, OTHOCH-
TEIIbHOCTh MEXaHHYECKOI'O JIBHU-
JkeHus. BzamMmognelicTBue Tel,
HaIpaBJeHUE BEKTOpa, CHIIA,
ycKopeHue, 3aKkoHbl HploToHa,
(hOpMyIIbI KHHEMATHKH.

13

VYupyruiil yaap o IBHXKYIIYIOCS CTEHKY.

Macca, ”HEPTHOCTb, HHEPIH,
MHEpIMaIbHas CUCTEMA OTCUETA,
pPaBHOMEPHOE JIBH)KCHHE, COCTO-
SIHHE TIOKOS, CUJIA.

14

VYupyruil yaap o IBHXKYIIYIOCS CTEHKY.

cuia (cuia TSDKEeCTH, Cuiia
TPEHHSI, CUJIA YIIPYTOCTH, BEC Te-
Ja), paBHOACHCTBYIOIIAs CUIIA,
YCKOpPEHUE, BEKTOP, CIIOKECHUE
BEKTOPOB.

15

VYpyruii ynap o IBHXKYLIYHOCS CTEHKY.

HNmnynbce Tena, macca Tena, CKo-
POCTB TeJla, UMITYJIbC CHJIBbI, U3ME-
HEHHE UMITYJIbCA TeJIa, 3aKOH CO-
XPaHEHUs UMITYJIbCa, UMITYJIbC TeE-
Ja, IPOEKIMsI BEKTOpa, aOCOIOTHO
yIpYyTrHii 1 abCOMOTHO HEYIPYTUit
yaap. OTHOCUTENBbHOCTh MEXAHU-
YECKOT'0 JIBUKEHUS. 3aKOH CIIOKE-
HHSI CKOPOCTEH.

16

33.2[2[111/1 Ha JBUXKCHUC TCJI HCpCMCHHOfI MacCcChI.

VYpasuenue U. B. Memepckoro,
MaTepuaibHas TOYKa EPEMEHHON
Macchbl. Dopmyiia [{HoIKOBCKOrO.

17

3amaun Ha ABMKEHHUE TEJ IEPEMEHHON MacCHhI.

VYpasuenue 1. B. Memepckoro,
MaTepHaIbHas TOYKA IIEPEMEHHON
maccel. Dopmyna [{nonkoBckoro.




18

3ajaun Ha ABUKEHUE TEJ IEPEMEHHON MaCCHI.

VYpasuenue 1. B. Memepckoro,
MaTepHaabHasi TOUKa IIepEMEHHOM
Maccbl. Dopmyita [{lHOIKOBCKOrO.

19

Mexanndeckue 3aTyXarouue KOJIEOAHHUSI C CYXHUM TPCHHUEM.

Mexannyeckue konedanus. Koine-
Oanus rpy3a Ha npyxune. CBo-
oonubie koebanus. Konebarens-
Hasg cucteMma. Mastuuk. MexaHu-
YecKast SHEPIusl, KHHeTHUYECKast
SHEPrusl, MOTEHINAILHAS YHEPTHSI,
BBIHYK/ICHHBIE KOJIeOaHusl, 3aTy-
Xarolye KojaebaHus, pe3oHaHc,
CcOOCTBEHHAs YacTOTa KOJIEOaHUH.
Cuia COpOTUBIICHHSI CO CTOPOHBI
BO3/IyXa.

20

Teopema Kénura, Kunerndeckas SHEprusl.

21

Teopema Kénura, kunetnueckasi SHEPrusl.

Bropoii 3akon HptoToHa, 3aK0H
I'yka, ynnmuaenue, Ko3pUIIeHT
XKECTKOCTH, CUJIa HATSHKCHUS HU-
TH, IBUJKEHUE CBSI3aHHBIX TEl.

22

Penienne kaueCTBEHHBIX 3a7a4 10 MEXAHHKE.

Bropoii 3akoH HbtoToHa, K03()-
(ULUEHT TpeHus, Cujla peakuu
OIIOPBI.

23

Pemenne kauecTBEHHBIX 3aaa4 110 MEXaHHKCE.

Bropoii 3akoH HproToHa, 3akoH
I'yka, ymimHeHue, Ko3pPUIUEHT
KECTKOCTHU, CUJIAa HATSHKEHUsS HU-
TH, JBWKECHHE CBS3aHHBIX TeEl,
KO3 (ULMEHT TpeHus, cuia pe-
aKLUU OTIOPBI.

24

33213'—11/1 IO MEXaHUKE C OJIMMITUAIBbI «Du3TEX M.

[IpssMonuHENHOE ¥ KPUBOJIMHEW-
Hoe aBuxkeHue. PaBHomepHOe
JBHKEHHUE 10 OKpYx)HOCTH. [Ie-
PHOJ U YacToTa OOpaIieHusl.
TpaexkTopusi, HIEHTPOCTPEMHU-
TENbHOE YCKOPEHHE, CKOPOCTD,
KacaTeJIbHasi K OKpYKHOCTH. I 'pa-
BUTALMOHHAS CUJIA.

3aKOH BCEMUPHOIO TATOTEHHUS.




25

33,[[3.‘11/1 10 MCXAaHHUKE C OJIMMIIHAAbI «DuszTex».

PaBHOMEpHOE ABMKEHUE 110
okpyxHoctu. [lepuon u yactora
obpamenusi. Tpaekropus, IEHTPO-
CTPEMUTENBHOE YCKOPEHHE, CKO-
pOCTb, KacaTesbHasl K OKPY>KHO-
ctu. ICKyCCTBEHHBIN CITyTHHUK,
CKOPOCTb UCKYCCTBEHHOT'O CITYT-
HUKA.

26

3al[an/I 110 MCXAaHUKE C OJIMMITKMAAbI «Pocatomy.

27

3&,[[3‘11/1 110 MEXaHHUKE C OJIMMITHAAbI «Pocatomy.

WNmmynsce Tena, Macca Tena, CKo-
POCTBh TeJa, UMITYJIEC CHIIBI, H3Me-
HEHUE UMITYJIbCa Tella, 3aKOH CO-
XpaHEHHS UMITYJIbCA, UMITYJIBC Te-
Ja, IPOEKIHSI BEKTOPa, aOCOIIOTHO
YIPYTHil 1 a0COMOTHO HEYNPYTUuit

yAaap.

28

Petenue 3aau o mexanuke EI'D noBblieHHOro ypoBHSL

3aKOH COXpaHCHHA UMITYJIbCA,
UMITYJIBC TeJla, TPOEKIUS BEKTO-
pa, abCOIIOTHO yIpyTUii u adco-
JIOTHO HEYNPYTUH yaap., peak-
TUBHOE JIBUKEHUE, paKeTa, Macca
Tea, CKOPOCTh Tela.

29

Petienue 3aiau o mexanuke EI'D noBbiieHHOro ypoBHSL

Mexanunueckas paborta, pabora
CHJIBI TSDKECTH, paboTa CHIIBI

YIPYTOCTH.

30

Perienue 3anauy no Mexanuke EI'D MOBBIIIEHHOTO YPOBHSIL.

[TorennmanpHast 1 KWHETUYECKas
SHEprusl.

2.3a7a4uu 1Mo
MOJIEKYIISIp-
HOM (pusmke
U TEPMOJIU-
HaMHKE.

31

33}13‘-114 TEPMOANHAMHKHN HE3AMKHYTBIX ITPOILECCOB.

Mexanndeckas OHEpPTUsA, KHHCTH-
YCCKasdA dHCPIrusAd, IOTCHIUAJIbHAasA
OHEPIUsA, 3aKOH COXPAaHCHUSA ME-
XaHUYECKOM OHCEpPIruur, Macca Te-
Ja, CKOpOCTH T¢CJIa.

32

33}13'{14 TEPMOANHAMHKHN HE3AMKHYTBIX ITPOLECCOB.

Mexannueckas OHEpPTHUsA, KHHCTH-
4ecKasi SHepIusl, OTCHIUATbHAS
SHEPrusl, 3aKOH COXPAHEHHSI Me-




XaHUYECKOM SHCpPruu, Macca Te-
JIa, CKOpOCTb T¢€J1a.

33

3&,[[3‘11/1 TEPMOANHAMHKHN 3aMKHYTBIX ITPOLECCOB.

3aKOH COXpaHEHHs UMITYJIbCa,
HMITYJIbC TeJa, IPOEKIUS BEKTO-
pa, abCOIIOTHO yNpyruid u abco-
JIIOTHO HEYNPYTHUH yAap, CUia,
MIEPBbINA, BTOPOM U TPETUN 3aKO-
Hbl HpI0TOHA, yCKOpEHHe CBO-
001HOTO TMaJeHHs], CKOPOCTh UC-
KYCCTBEHHOT'O CITyTHHKA.

34

38.,[[21‘11/[ TCPMOANHAMHKU 3aMKHYTBIX ITPOLIECCOB.

3aKOH COXPaHEHHs UMITYJIbCa,
UMITYJIbC TEJIa, IPOEKIUS BEKTO-
pa, abCOIIOTHO ynpyrui u abco-
JIOTHO HEYNIPYTUH yaap, CUia,
MIePBbINA, BTOPOH U TPETU 3aKO-
Hbl Hp10TOHA, yCKOpEHUE CBO-
00HOTO MaJeHus, CKOPOCTh UC-
KYCCTBEHHOT'O CITyTHHKA.

35

3aa4yy NoBbILIEHHOr0 YpoBHA TepmoauHamuku 1 MKT B EI'D no
¢dusuke.

3aKOH COXPaHEHUS UMITYJIbCA, UM-
IIyJIBC TE€JIa, IPOEKIU BEKTOPA,
abCOJIIOTHO YIPYrUid U aOCOIIOTHO
HEYNpYruil yjnap, CUia, NepBbli,
BTOPOU U TPETUH 3aKOHBI Hpr0TO-
Ha, YCKOPEHHE CBOOOJHOrO Majie-
HUs, CKOPOCTh HCKYCCTBEHHOTO
CIyTHHKA.

36

3aauu NoBbILIEHHOr0 YpoBHA TepmoauHamuku 1 MKT B EI'D no
¢dusuke.

3aKOH COXPaHEHMsI UMITYJIbCa, UM-
IIyJIBC TEJIa, IPOEKIU BEKTOPA,
a0COIOTHO yNpyruit U aOCOMOTHO
HEYNpYruil yjnap, CHia, NepBblil,
BTOPOU U TpeTUH 3akoHbI Hpr0TO-
Ha, YCKOpEeHHEe CBOOOAHOIO Maje-
HHUsI, CKOPOCTb UCKYCCTBEHHOI'O
CIyTHHKA.

37

3aauy NoBbILIEHHOr0 YpoBHA TepmoauHamuku 1 MKT B EI'D no
busnke.




3anauu tepmoaunamuku 1 MKT B onummnuane «duszrex».

[Tepuon, yactora KonebaHmii, aM-
IJIUTY1a Kojaebanuil, ko3 huim-
€HT )KECTKOCTH, Macca TeJla, YCKO-

38 peHue cBOOOIHOTO MaIeHusl, 1e-
puox KonebaHuil MaTeMaTUYeCKO-
r'0 YU NPYKUHHOTO MASITHUKOB
39 3anauu tepmonunamuku 1 MKT B onmumnuane «Pocaromy. [Tepuon, yactora KonebaHuii MmareN XapakTepu30BaTh rI00ATBHBIC
TUYECKOT0 MasTHUKA, aMIUIUTYy/1a K MPOOJIeMbl, CTOSIINE MIEpe]] Ye-
ne0aHmi. JIOBEUECTBOM: SHEPIreTUYECKUE,
40 | TlpakTUKyM IO pPelIeHUIO 3a/1a4 MOJIEKYISIPHON (DUBHUKH. CBIPbEBbBIE, YIKOJIOTUYECKUE, — U
3.3amaun o Pemenne kauecTBEHHBIX 3aja4 MO IEKTPOAUHAMUKE. Mexanunyeckue BOJHbL I[1pooiib-| POIb (GU3MKH B PELICHUU DTHX
3JEKTPOIU- a1 HbIE U MOINEPEYHBIEC BOJIHBI. npooJIeMm.
HaMUKe. OOBACHATH MPUHIUIIBI PA0OTHI U
XapaKTEPUCTUKU U3yUEHHBIX
Pemrenue 3aga4 Ha 3aK0OHBI HOCTOSIHHOI'O TOKA. JlmiHa BOJIHBI, CKOPOCTB pacipo- | MalluH, HpI/I60p0B 1 TCXHHUYC-
42 CTpaHeHUs BOJIHBI, YaCTOTa, Iepu- | CKUX YCTPOKCTB.
0Jl, AMILTUTY/Ia KOJICOaHHH. CaMocCTOsATENbHO IIAHUPOBATh U
MPOBOAUTH (PU3HUECKHE IKCIIe-
Penienue 3a1a4 Ha yCTaHOBJIEHUE COOTBETCTBHS IO JIEKTPOJUHA- 3BYK, BBICOTA, TPOMKOCTb U PUMCHTBI.
43 | muxke. TeMOp 3BYKa, UCTOYHUKH 3BYKa,
nH(}Pa3BYK, yIbTPa3BYK.
44 Crioco0bI pacueTa pe3suCTOPHBIX CXEM. 3BYKOBBIE BOJHBL. OTpa)keHue 3BY|
3BYKOBOH pE30HAHC, CKOPOCTh 3BYH
Pemenue 3anau Ha 3akoHbl Kupxrodda. Ilepuon, yacrora konebaHuii Ma-
TEMaTUYECKOI0 MasITHUKA U TIPY-
KUHHOTO MasiTHUKA, aMILUIUTY/1a
45 KoJieOaHUM, MEXaHUYECKHUE TIPO-
JIOJIbHBIE U TIOTIEPEYHBIE BOJIHBI,
3BYK, CKOPOCTb 3BYKa, TPOMKOCTb
Y BBICOTA 3BYKA, JUIMHA BOJIHBI,
pe30oHaHc.
Pemenue 3agad no snerpomMarHeTusmMy. [Tepuon, yacTora KonebaHu Ma-
TEMaTUYECKOr0 MAITHUKA U TIPY-
46 KUHHOTO MasTHUKA, aMIUIUTY/1a

KOJ'IC63HPII>1, MCXAaHUYCCKUEC IIPO-
AOJIBHBIC U MMONICPEYHBIC BOJIHEI,

3BYK, CKOPOCTb 3BYKd, 'TDPOMKOCTb




" BBICOTA 3BYyKa, AJIMHA BOJIHBI,
PE30HaHC.

Pemenue 3aa4 no asieTpoMarHeTusmy.

OnHOpOAHOE U HEOAHOPOIHOE

47 MarHuTHOE MOoJjie, MAarHUTHAs JIH-
HUS.
Pemenue 3a1a4 ¢ 31€eKTPOMarHUTHBIMU KOJI€OaHUSIMHU. OnHOpOAHOE U HEOAHOPOIHOE
MarHuTHOE M0JI€, UHAYKIIUA Mar-
48 HUTHOTO I10JIsI, MAarHUTHAs JINHUS,
MpaBWIO OypaBUMKa, DJICKTpUYEC-
CKHI TOK, HAaIIPaBJIEHUE AJIEKTPH-
YECKOIr'o TOKA.
49 Pewienue 3a1a4 mo reoMeTpU4ECKOil ONTUKE BBICOKOTO YPOBHSI. Cunia Amnepa, npalmno neBoii py- | Mcnonb3oBarh 3HaHUS 00
KM, DJIEKTPUYECKUU TOK, HAIPaB- | JIEKTPOMArHUTHBIX SABJIIEHUAX B
JICHUE JIEKTPUUECKOr0 TOKA, Mar- | MOBCEIHEBHOM KU3HU JIs
HUTHBIEC JTUHUH. obecrieueHus 0€30MacHOCTH TIPHU
Peuienue 3aga4 1o BOJIHOBOM ONTHKE BHICOKOTO YPOBHS. Cuuia Jlopenua, npaBuiio J1€BOM oOpailieHuu ¢ mpudopamu u
50 PYKH, 3JIEKTPUYECKUH TOK, TEXHUYECKUMH YCTPOUCTBAMH,
HampasJIEHUE 3JIEKTPUYECKOr0 TO- | JJIsI COXpaHCHUS 3I0pPOBbA U
Ka, MArHUTHBIC JIMHUU. DIIEKTPOH. | COOIIOAECHUS HOPM
3aaun MOBBIIIEHHOTO YPOBHS M0 3NeKTpoauHamuke B EI'D mo ¢u- MAarHUTHBIN IOTOK, WHIYKLHS 9KOJIOTMYECKOTO NMOBEICHUS B
51 | 3uke. MarHMTHOTI'O T10JIs1, CHJIa TOKA, CUJIa] OKPYKAIOIIEN Cpeae.
Awmrepa, B3auMO/IeiicTBHE TOKOB. | I[IpMBOINUTE IPUMEPHI BIUSHHS
IIpakTrKym MO pelIeHUIO 3a1a4. DJIEKTPOMArHUTHAS UHIYKLIHA, 3JIEKTPOMATrHUTHBIX U3TyYCHUN
MarHuTHasg MHAYKIUS, 3JICKTPH- Ha JXMBbIC OpraHU3MBl.
52 YeCKUU TOK, HAIIpaBJICHUE DJIEK- CaMOCTOSTENLHO IJIAaHUPOBATH U
TPUYECKOTO TOKA, MATHUTHBIN I10- | IPOBOINTH usnueckue sKcme-
TOK, U3MEHEHUE MAarHuTHOT'O O- | PUMMCHTHI.
TOKa.
4.3anaqyu 1o Pemenne kauecTBEHHBIX 3a/1a4 TI0 KBAHTOBOU (hH3HKE. JJIEKTPOMAarHUTHasE MHIYKIUS,
KBaHTOBOM MarHuTHas MHAYKIUS, 3JIEKTPHU-
busuke. 53 YECKUH TOK, HAMPABJIEHUE AJIEK-
TPUIECKOT0 TOKA, MATHUTHLIN 110~
TOK, I3MEHEHNE MarHUTHOT'O I10-
TOKa.
Pemenue 3a1a4y mo KBaHTOBOM (PU3MKE HA YCTAHOBIIEHUE COOTBET- Cuna Jlopenua. Cuiia Ammepa.
54 | cTBUSL. [IpaBuno Jlenna, mpaBuio 1eBON U

IIpaBOM PYKH.




55

Pemienue 3a1a4 Ha 3ak0HBI poTOdDDeKTa.

NHIyKTUBHOCTB KaTYIIKH,
HaIpPaBJICHUE JIEKTPUIECKOTO TO-
Ka, U3MEHEHHE MarHUTHOT'O II0TO-
Ka. ENMHNIBI H3MEepeHus MHIYK-
TUBHOCTH KaTYLIKH.

56

Pemenue 3amay Ha 3akoHbI (oTodPdeKTa.

Camounaykuusi. UHIyKTUBHOCTD
KaTyIIKH, HAlPaBJICHUE JIEKTPH-
YeCKOro TOKa, H3MEHEHHE Mar-
HUTHOT'O ITOTOKA. EqUHUIIEI H3Me-
pEHUS UHIYKTUBHOCTH KaTYIIKH.

57

Pemenue 3a1a4 mo KBaHTOBOW (pM3MKE HA N3MEHEHHE (PU3NIECKUX
BEIINYMH.

[IepeMeHHBII IIEKTPUYECKUI
TOK. DJIEKTPOMarHuTHasi UHIyK-
1Y, CAMOMHAYKIIUS, MOIIHOCTh
TOKA, KOJINYECTBO TEILIOTHI, U3ME-
HEHUE MarHUTHOTO IIOTOKA, MEXa-
HU4YECKasl JHeprus, cuwia Amnepa.

58

Pemenune pacuéTHbIX 33729 1O KBAHTOBOM (PM3HKE BBHICOKOTO YPOB-
Hsl.

Tpanchopmarop. DnekTporenepa-
TOp. DIEKTPOMarHUTHask MHIyK-
nus, CaMOMHAYKIHUA, MOIIITHOCTDb
TOKa, KOJINYECTBO TEIUIOTHI, U3Me-
HEHHNEC MarHuTHOI'O II0OTOKa, MEXa-
HUYECKas SHEprus, cuiia Amrepa.

59

Pemenne pacuéTHbIX 3a1a4 10 KBAHTOBOMN (PU3HMKE BBICOKOTO YPOBHS.

DNIEeKTPUUIECKOE T0JIe, MarHUTHOE
110JI€, DJIEKTPOMArHUTHOE I0JIE,
3IEKTPOMArHUTHbIE BOJTHbI
(OMB), ckopocTh pacnpocTpaHe-
Hust OMB, snexTpudeckuii ToK,
JIEKTPUUECKUIl 3apsi, CBOOOIHBIN
pajuKail.

60

33.2[2[111/1 KBAHTOBOM (I)I/I3I/IKI/I B onumMnnazne «Pocaromy.

KonebarenbHbIit KOHTYp, KOHCH-
carop, KaTyllKa, 3JIEKTPOEMKOCTh
KOHJIEHCAaTOpa, UHAYKTUBHOCTH
KaTYIIKH, SJIEKTPUIECKNN 3aps,
camouHaykius, popmyna Tomco-
Ha, MOLYJIMPOBAHUE, IETEKTUPO-
BaHUE.

61

3ajaun KBAHTOBOW (PM3HMKHU B oMIHaae «Duszrexy».

Wonnzarusi, cBOOOHBIC pauKa-




JIBI.

62

[TpakTHKyM 1O pelIeHHIo 3ajau.

OMB, cBeT, IpeoMIICHUE CBETA,
yroJj MajieHusi, yroj npesioMIeHUs,
3JICKTPOMArHUTHOE T0JIE, CKO-
pOCTh cBeTa, a0COIOTHBIN MOKa3a-
TEJIb IPEJIOMJICHUS CPEJIbl, OTHO-
CUTEJIbHBIN MOKAa3aTeNb IIPEIOM-
JICHHSL.

5.Pemenue
KOMOWHHUPO-
BaHHBIX 3a-
nad 1o hu-
3WKE.

63

3ajauu o TepMOJAMHAMUKE + MEXaHHKE.

aOCOJIIOTHBIN 1TOKa3aTeNb IPEIOM-
JIEHUS! CPEeIbl, OTHOCUTEIBHBIN I10-
Ka3aTellb MPeTOMIICHHS

64

3aa4uy 110 MEXaHUKE + ANEKTPOAUHAMUKE.

Jlucniepcusi cBeTa, CKOPOCTh CBETA
B Cpejie, M0Ka3aTelb MPeIOMIICHUS
CpeJibl, 4acTOTa CBETa, JJINHA BOJI-
HBI, OTPAKCHUE CBETA.

65

3az[aq1/1 10 MEXaHUKE + QJICKTPOANHAMUKE.

OMB, cBeT, npenoMIICHHE CBETA,
yroJl NaJeHUs], yroJl IPeJIOMIIEHUS,
3JIEKTPOMAarHUTHOE I10JIE, CKO-
pPOCTh cBeTa, aOCONIIOTHBIN MOKa3a-
TE€JIb IPEIIOMIIEHUS CPENIbl, OTHO-
CUTEJIbHBIH I10Ka3aTelb IPEIoM-
nenus. CiexTp, TuHEHYaThIN, He-
IIPEPBIBHBIN, M0JIOCATBIN CIEKTP.

66

3amaun 1o >NEKTPOJUHAMHUKE + MEXaHUKe + KBAHTOBOM (hU3HKeE.

[Toryonienue u UCIycKaHue CBETa
aToOMaMM, CTallMOHapHas opOuTa,
SHEPreTUYeCKUi ypoBeHb, OTOH,
sHeprus ¢orona. CriekTp JIMHEH-
YaThIN.

67

3amaun 1o EeKTPOANHAMUKE + MEXaHHUKE + KBAHTOBOU (PU3HKE.

Cuna Amnepa, MarHuTHasi HUHIyK-
1Us, SJIEKTPOMAarHUTHAsI HHYK-
1us1, KOHAEHCATOp, KoyiebaTeb-
HBIM KOHTYp, 3aKOH MPEIOMIICHUS
CBETa, TUCIEPCUsl, MATHUTHBIE JIU-
HUU, IPABUJIIO JIEBOM pYKH, IPABHU-




70 OypaBYHKa.
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3ajauu 1o IEKTPOJMHAMUKE + MEXaHHKE.

Cuna AMnepa, MarHuTHasi UHIYK-
LUsl, SJICKTPOMArHuTHasI HHAYK-
11, KOHIEHCATOp, KojebaTesb-
HBIN KOHTYP, 3aKOH MPEIOMJICHUS
CBeTa, TUCIEPCHUs, MAaTHUTHBIE JTU-
HUM, TIPABUJIO JIEBOU PYKH, MPABH-
710 OypaBUHKa.
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IlepeyeHb UTOTOBBIX OPM KOHTPOJIA

[IpakTukym no pemenuto 3agad Nel
[IpakTukym 1o pemenuto 3aaay Ne2
[IpakTukym no peurenuto 3agad Ne3
[Ipaktuxym no pemenuto 3aaay Ned



KoHTpoabHO-N3MepuTeIbHBbIE MATEPHAJIBI

[IpakTukym no pemenuto 3agad Nel

3a UMK, NOKA3aHHBIA HA PHCYHKE, ra3 OTAAeT XONOIHIBHHKY KO-

JHuecTro TenaoThl [Oy,l = 7.8 wllx. KI1I uxkna panen % Mac-

ca raza noctosHHa. Kakyw paGory ras cosepimacr Ha yvacTke
1-27

r4 1 2
I >
200 |—— -
Po ry - | 3
I
]

Vo 2V, 3V, 4V, ¥

Boanymmsii mwap ofsemom ¥ = 2500 M ¢ Maccoii obonoukn
Mg =400 Kr MMeeT BHH3Y OTBEPCTHE, Yepei KOTOpoe BO3IYX B
mape Harpesaetcs ropenkoi. Jlo xakol MuHHManeHOH Temnepa-
TYPBI [| HY#KHO HAIPETh BOIAYX B [Iape, 4TODLI WIap BINETEN BMe-
cTe ¢ Ipy3oM (KOp3IHHOH # BolOyXoNnasaTenem) Maccoi
m; = 200 kr? Temneparypa okpyikatowero sosayxa t = 7 °C, ero
naoTHoCTh P = 1.2 kr/m’. OBONOYKY LWapa CYMTATH HePACTAAH-
MO,

TennowionupoBaHHBIH UHIHHID, PACTIONOMKEHHBIH FOPHIOHTANL-
HO, pajieieH NOIABHMHBIM TEMAONPOBOIAIIHM MODIUHEM HAa IBE
qacTi. B onHoil MacTy uMIHHApPA HAXOIMTCA TENHI, a B IPYTOH —
aprod. B HauaneHeiil MOMeHT TeMneparypa renus paexa 300 K, a
aproda — 600 K, ofbembl, 3aHHMaeMBle razamH, O0HHAKOBLI, a
NOpLIeHbs HAXOIHTCH B paBHOBECHH. Bo CKONBKO pa3s H3IMEHHTCH
00LeM, 3aHHMAEMBIH AProHOM, NOCIE YCTAHOBNEHHS TEILIOBOIO
PaBHOBECHA, €CIIH nopuieHs nepememaerca Oe3 Tpenus’ Temno-
EMKOCTEE LHIHHAPA H NOPIIHA NpeHedpedk,



[TpakTukym o permenuto 3amayd Ne2

[TnacTHHB NIOCKOTO KOHAEHCATOPA PACHONOKEHDBI FTOPH3OHTAILHO
Ha paccToaHuK & apyr ot gpyra. Pasmeps mnactud MHoro Goasiue
d. Hanpswenne wa nnactumax kowjewcatopa 5000 B. B npo-
CTPaHCTBE ME#Iy MNACTHHAMH MajaeT Kaiis suikoctd. Macca
kansm 4 - 10°° kr, ee sapaag =8 - 107" K. TIpu kakom paccTos-
HMH ME#Oy MIACTHHAMM CKOPOCTB KarniH Oyaer MOCTOAHHOH T
BruandeM posoyxa Ha ABHIKEHHE KanuH npeHedpeds.

Ha pucynke n3ofpameHa 3aBHCHMOCTE CHIIBI TOKA YEpEs Namny Ha-
KANMBAHHA OT MPUIOKEHHOTD K Hel Hanpaxenus, [Tpu napannens-
HOM COEMHEHHH JBYX TAKHX JaMM H HCTOYHHKA CHIA TOKA B LIEMH
okasasace papHoi 0,7 A, KakoBo Hanps#eHHe HA KIeMMax HCTou-
HHEa? BHYTpEHHHM CONPOTHEIEHHEM HCTOYMHHKA NpeHebpeys.

LA

0,4
03
0,2

0,1

0 40 "o 120 160 200 U, B

B uenu, wzobpaxennoii Ha pucynke, 3C barapeu pasna 100 B,
conpoTHeieHnA pesucropoe Ry = 10 Om u B: = 6 Om, a emkocTH
koHaeHcatopos C) = 60 mx® u C; = 100 mrd.

CI I{ Rz

- R —|— G

B nauaneHOM cocTosHHM Km0 K pasoMKHYT, 8 KOHIEHCATOPH He
japAmeHsl. Yepel HeKOTOpOe BpeMA MOC/e JaMBIKAHMA K043 B
CHCTEME YCTAHOBWTCA papHoBecHe. Kakoe KOMMYECTBO TeILIOThI

BRIIENHTCA B LENH K MOMEHTY YCTAHOBNEHHA papHOBecHA? BHyT-
peHHee CONPOTHENEHHe GaTapey npeHebpesuMo Mano.

£




[TpakTukym 1o pemieHuro 3aaaq Ne3

Ha rpapuxe npueenesa 3aBUCHMOCTE (POTOTOKE OT NPHIOHKEHHOTO
OﬁpﬂTHDm HEHPHHWHHH IIpI-I OCBEUIEHHH Mﬂannuuecuni& MniIacTH-
Hbl ((OTOKATONA) MOHOXPOMATHYECKHM CReTOM. HYeMy paBHa 4ac-
TOTA MOHOXPOMATHYECKOTD H3IMYYEHHA, €CITH paﬁ-crra BBIXOOa LTH
3Toro Metania coctasuier 3,5 3B? Orser oxkpyriauTe 40 JeCATHIX.
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Ha pucynke npenctaeieHsl JHEPreTHYECKHE YPOBHH aToMa M yKa-
3aHBl YacTOTHl CBETOBBLIX BOJH, HCMYCKAEMbIX H TOT/IOMIAEMBIX
npH nepexoaax mexay Humu: v, =7-10" Ty v, =3-10" Tn
[lpn nepexone ¢ ypoeHsa E; Ha ypoBeHb £| aTOM HITYHMAET CBET C
NuHoH Boauel A = 360 um. Kakoea wacTtoTa konebauuii cBeTOBOH

BOJTHEL, NOTA0IAEMOH aTOMOM NPH NEpexoae ¢ ypoena £; Ha ypo-
BeHb £47

24

A Vi L ‘

MeTannuueckyry MIACTHHY OCBELAKT MOHOXPOMATHYECKHM CBE-
TOM C ANHHONA BoNHE A = 531 HM. Kakop MakcHManbHBIA HMITY/IbC
fhoToanekTpoHOR, ecid pafoTa BRIXONA IMEKTPOHOB M3 JaHHOTO
metanma A, =1,73-107" Jx?



[IpakTukym mo permenuto 3amaad Ned

B uwnuuap obwemom 0.5 M® HACOCOM 3aKaYMBAETCH BO3AVX CO
ckopocteto (0,002 krfc. B BepxHeM ToplLe LHMIHHIpA €cTb OTBEP-
CTHE, 3aKpLITOE NpefoXpaHHTensHEIM KianadoM. Knanan yaep-
MHBACTCA B 3AKPLITOM COCTOSHHHM cTepiHeM wnnHol 0,5 M, KoTo-
PRI MOMET CBODOOHO MOBOPAYHMBATECH BOKDYT OCH B TOMKE A
(cM. puc.). K ceobonHoMy KOHILy CTEPKHA NOABELIeH rpy3 MaccoH
2 kr. Knanan otkpeisaerca depes 580 ¢ pabortsl Hacoca, ecnH B
HAYANBHEIH MOMEHT BpeMeHH JARNEHHE BOIOVXA B IWIHHIpE Ohl-
no paBHO aTMocthepHomy. TInomane 3aKpeITOro KIANaHOM OTBEp-
cths 5+ 1074w’ TemnepaTypa BO3OyXa B UHIHHAPE H CHADYHKH He
menseTca W pasHa 300 K. Onpeznenure pacctosuue AB, ecnu cum-
TATh CTEPHEHD HEBECOMBIM.

R R AR
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Mertanimyeckui crepsens wimHoi [ = 0,1 M 1 maccoit m = 10T,
MOOBEIIEHHEIA HA ABYX Napauie/lbHEIX NMPOBOLALIHX HHTAX INIH-
Hol [ = 1 M, pacnofaraeTca rOpH30HTaIBHO B OJHOPOIHOM Mar-
HHTHOM mone ¢ wHaykied B = 0,1 Tn, kak nokasaHo Ha pUCYHKE.
BexTop MarnuTHOH HWHIYKIMH HanpaeneH BeprTHkansHo. Kaxyio
MAKCHMAIBHYK) CKOPOCTh NMPHODPETET CTEPAEHB, ECOH MO HEMY
nponycTHTE ToK cuaoli 10 A g Tewense (0,1 ¢? Yroa ¢ otknoHeHHs
HHTEH OT BEPTHKANH 32 BPEMA MPOTEKAHHA TOKA MaJl.
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