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1. [lnanupyemble pe3yabTaTbl 0CBOEHHUS YUeOHOT0 MpeaMeTa

N3yyenne GU3MKN HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMUs HANPABICHO HA JOCTH)KEHUE IMYHOCTHBIX,
MCTAITPCAMCTHBIX U IMPEAMCTHBIX O6p2130BaTeJ'H>HBIX PEC3YIbTATOB.

B pesynbrare n3yuenus GuU3NKU Ha yPOBHE OCHOBHOTO OOIIET0 00pa30oBaHus y 00yJaromerocs OymayT
C(bOpMI/IpOBaHBI CJICAYIOIUC JIMYHOCTHBIC PC3YJIIbTAThI B HaCTHU:

&, 1) marpuoTHYECKOro BOCHHTAHMS:

&, —[mposiBiieHKE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM (PM3UYECKOM HAYKH;

&, —[IEHHOCTHOE OTHOILIEHHUE K JIOCTHKEHUAM POCCHMCKUX YUEHBIX-(DU3UKOB;

&, 2) rpaKaaHCKOro M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

&, —[IroTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXKIEHUHU OOIIECTBEHHO 3HAYUMBIX M 3THUECKHUX TPOOJIEM,
CBSI3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKCHUH (PU3UKH;

&, —[loco3HaHue BaKHOCTH MOPAIBHO-3THYCCKHUX MIPUHIIUIIOB B JIESATEILHOCTH YUEHOTO;

&, 3) scTeTnYecKoro BOCIIMTAHMSA:

&, —[IBOCIIpUATHE ICTETHIECKUX KAYECTB (PM3MUECKOM HAyKH: €€ TapMOHUYHOTO TIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

&, 4) HEHHOCTH HAYYHOTO MO3HAHMUS

&, —[loco3Hanue MeHHOCTH (PU3HUECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BaXKHENIIEH COCTABIISIONIEH KYIbTYpHI,

&, —[pa3BuTHE HAYYHOM JTF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM A TEIbHOCTH;

&, 5) hopmupoBaHus KYJILTYPHI 310POBbS H IMOIHOHAILHOIO 0JIArOIOJ Ty YHS:

&, —[loco3Hanue 1EHHOCTH GE30IaCHOr0 00pa3a JKU3HH B COBPEMEHHOM TEXHOJIOIHYECKOM MHUDE,
BaXHOCTHU IMpaBJI O€30MaCHOTO MOBEACHHSI Ha TPAHCIIOPTE, Ha JOPOTaX, C AEKTPUUYECKUM U TEIJIOBBIM
000pyIOBaHUEM B IOMAIIIHUX YCIIOBUSX;

&, —IchopMUPOBAHHOCTH HaBbIKA PE(IEKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY W TAKOTO JKe IpaBa y
JPYroro 4eloBeKa;

&, 6) TPy10BOro BOCHUTAHHUS:

&, —[JakTHBHOE yyacTHe B pEHICHHH MPAKTHUECKHX 3a/1ad (B paMKax ceMbH, 00pa30BaTe/IbHOM
OpraHM3aIlfy, TOPoa, Kpas) TEXHOJIOTHUECKON U COIMAIbHOM HAMTPABICHHOCTH, TPEOYIOIUX B TOM
quciie ¥ QU3NYECKUX 3HAHMUIA;

&, —[lmHTEpEC K NPAKTUYECKOMY U3YYEHHIO TPOPECCHIA, CBA3AHHBIX C (PU3UKOM;

&, 7) 3K0JIOrHYECKOro BOCIUTAHMSA:

&, —[lopurenTaryst Ha IPUMEHEHHE PU3NICCKUX 3HAHUM [T PEIICHUs 33/1a4 B 00JIaCTH OKPYXKAIOIIEH
Cpelibl, INIAHUPOBAHUS MTOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCJIEICTBUM JIJIsl OKPYKAIOLIEH CpeJibl;

&, —[loco3Hanue TI00aTBHOIO XapakTepa SKOJIOTHUCCKUX MPOOJIEM U ITyTeH UX PEeIICHUS;

&, 8) aganTanuu K H3MEHAIOMIMMCS YCJIOBHAM COUMAIBLHONH M MPHUPOXHOM CPeabl:

&, —ImoTpeOHOCTh BO B3aMMOIEHCTBHHU TIPH BBITIOJHEHHH MCCIEIOBAHUM U IPOEKTOB (PU3NYECKOM
HaAIpPaBJIE€HHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

&, —[moBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YePE3 NPAKTUIECKYIO JEITEILHOCTS;

&, —ImoTpedHOCTh B JOPMHUPOBAHMK HOBBIX 3HAHHH, B TOM YHCiIe (POPMYIMPOBATH UIEH, TIOHATHS,
TUIOTE3bI 0 (U3UUECKUX O0BEKTaX U SBICHUSIX;

&, —[locosnanue aepUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEHN B 001aCTH (PU3UKH;

&, [ ImIaHMpoOBaHKEe CBOErO Pa3BUTHS B IPUOOPETEHUH HOBBIX (DH3MUYECKUX 3HAHUIA;

&, —[lcTpemIieH e aHATM3UPOBATh U BBISIBISITH B3AUMOCBSI3H TIPHPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHClIe C UCTIOJIb30BaHUEM (DHU3UUECKUX 3HAHUM;

&, —[lomeHKa CBOMX JEHCTBHI C YYETOM BIIMSHMS HA OKPYKAIOILYIO CPEIY, BO3MOXKHBIX TII00AIbHBIX
OCJIECTBUI.



IlIpeomemmnuie:

yuawjueca Hayuamca:
pacro3HaBaTh MEXaHUUYECKHUE SBJICHHUS U OOBACHATH Ha OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOWCTBA MIIH
YCIJIOBHS IPOTEKAHUSI 3TUX SIBJICHUI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MTPSIMOJIMHEMHOE IBUKEHHUE,
CBOOOHOE TMaJIeHNE Tell, WHEPLUs, B3aUMOICHCTBHE Tell, KoJieOaTeNbHOE ABMKEHHE, BOJHOBOE JABMKCHHH,
PSIMOJIMHEMHOE PAaCIPOCTPAHEHHE CBETA, OTPAXKEHHE U MPEJIOMIICHUE CBETA,
OIMCHIBAaTh U3YUYEHHBIC CBOIICTBA TNl M MEXaHUYECKUE SBICHUS, UCTIOIB3YS (PHU3NUECKUE BETUUHUHBL: MTYTh,
CKOpPOCTb, YCKOPEHUE, Macca Tela, IJIOTHOCTh BEIIECTBA, CHJIA, JABICHUE, KUHETUYECKask SHEPIHUs,
NOTEHIMAJIbHAS YHEPIUs, MEXaHn4eckas padora, MexaHndeckas MourHocTs, KITJ] mpocToro Mexanusma, cuia
TPEeHHUsI, aMIUTUTY/a, IEPUO U YacToTa KoyieOaHHi, JUTMHA BOJHBI U CKOPOCTh €€ paclpoCcTpaHeHusl, JOKYCHOE
paccTosiHuE U ONITUYECKAask CHJIA JIMH3BI; IPH OMMCAHUH MTPABUILHO TPAKTOBATh (PU3MUECKUI CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIBI U3MEPEHUS, HAXOAUTh (POPMYITbI, CBSI3bIBAIOIINE JAaHHYIO
(GU3NUECKYIO BETUUMHY C APYTHMMHU BEIMUMHAMU;
aHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUUYECKHE SBJICHUS U MPOLIECCHI, UCTIONB3YS (PU3NUYECKUE 3aKOHBI U
IIPUHIUIIBL: 3aKOH COXPAHECHMS SJHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMs, paBHOAEHCTBYIOWmas cuia, I, I u 111
3akoHbl HeroTOHA, 3aK0H ['yKa, 3akoH [lackaiisi, 3aKOH MPSIMOJIMHEITHOTO PaCIpOCTPAHEHMS CBETA, 3aKOH
OTPaKCHHsI CBETA, 3aKOH MPEJIOMJICHUS CBETA; IPU 3TOM Pa3IM4aTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0
MaTeMaTH4eCKOE BBIPAXKECHHUE;
pa3nuyarh OCHOBHBIE PU3HAKU M3YUYEHHBIX (PU3HMUECKUX MOJIENICH: MaTepralibHas TOUKa, HHEpLUATbHAs
CHCTEMa OTCUETa;
pelarhb 3aa4u, UCTIONb3Ys (PU3ruecKue 3aKOHBI (3aKOH COXPaHEHHsI SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
npuHIun cyneprnozunuu cui, I, I u 111 3akonsr HeroTona, 3akon ['yka, u Gpopmysibl, CBSI3bIBaIONINE
¢u3nueckne BeJIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BELIECTBa, CUJIa, JaBJICHHE,
KMHETUYECKasl SHEPIusi, MOTEHLIUaJIbHAs SHEPTUsl, MeXaHndyecKkas paboTa, MexaHudeckas MOUTHOCTh, KI1/]
IPOCTOTO MEXaHU3Ma, CHJIa TPEHHsI CKOJIBKEHHS, aMILTUTY/Ia, IEPUOJ] U 4acTOTa KoJeOaHuH, JUTMHA BOJIHBI U
CKOpOCTb €€ pacrpoCTpaHEHus), 3aKOH IPSIMOIMHEHHOTO pacCpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEJIOMIICHHUS CBETA): Ha OCHOBE aHaJM3a yCIOBHS 33Ja4H BBIACIATH (U3HUECKHE BETUUYUHbI U
bopmynbl, HeOOXOAMMBIE I €€ pelIeHHs, U TIPOBOAUTH PaCUEThI;
CaMOCTOSATENILHO MTPUOOPETATh U IPUMEHATh 3HAHUS B PA3IMYHBIX CUTYAIMSIX 7Sl peIlIEHHs] HECIOKHBIX
NPaKTHYECKHX 3a]1a4, B TOM YHUCIIE C UCIIOIb30BAaHUEM ITPU HEOOXOIMMOCTH CIPABOYHBIX MAaTEPUAIIOB,
KaJIbKYJISATOpA U KOMITBIOTEPA;
NOJIH30BATHCS TPEIMETHBIM yKa3aTeJIeM SHIUKIIONEAUN 1 CIIPABOYHUKOB /ISl HAXOXKICHUST MHPOPMAIIH;
3HATh OCHOBHBIE CITIOCOOBI NMPEICTABICHNUS U aHaIN3a CTAaTUCTUYECKUX JTAHHBIX; YMETh pelIarh 3a/1auu ¢
MIOMOIIBIO TIepebopa BO3MOXKHBIX BAPHAHTOB;

yuawuecsa noayuam 603MoOMHCHOCb HAYUUMbCA:

WCITIOJIB30BaTh 3HAHUS 0 MEXaHWYECCKHUX SIBJICHUSX B TIOBCEAHEBHOM KU3HU [T 00ecTieyeHHs Oe30MacHOCTH
npu o0paleHny ¢ MprudopaMH U TEXHUYECKUMHU YCTPOMCTBAMH, JJIsi COXPAHEHUS 310POBbS H COOIIONECHUS
HOPM SKOJIOTHYECKOTO MTOBEJCHUS B OKPYXKAFOIIEH cpere;

NPUBOIUTH IPUMEPHI IPAKTHUECKOTO HCIIONb30BaHUS (PU3NUECKUX 3HAHUN O MEXaHUUYECKUX SIBJICHUAX U
(U3UYECKUX 3aKOHAX;

pa3nuyarh TpaHULbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHMMATh BCEOOLTHI XapakTep (pyHIaMEHTaIbHBIX
3aKOHOB (3aKOH COXpaHEHHS MEXaHMYECKOH SHEPTUH) U OTPAaHHYECHHOCTh HCITOJB30BAHUS YaCTHBIX 3aKOHOB
(3axoH I'yka u ap.);

npuéMam MOMCKa U OPMYITHPOBKH JTIOKA3aTENbCTB BBIIBUHYTHIX THIIOTE3 M TECOPETHYECKUX BHIBOIOB HA
OCHOBE SMIIMPUYECKH YCTaHOBICHHBIX (DaKTOB;

HAXOAMTH aJICKBATHYIO TIPEIJIOKEHHON 3aj1a4e (PU3NIECKYIO0 MOJIEIh, pa3peniats mpodiieMy Ha OCHOBE
UMEIOIIMXCS 3HAHUH 110 MEXaHHUKE C MCIIOIb30BAHNEM MaTeMaTHUECKOTO allapara, OlleHUBaTh PeaJbHOCTh
MOJTYYEHHOTO 3HAUCHUs (PU3HUECKON BETUUHHBIL.



2. COOEP)KAHUE KYPCA

3aKoHbI MeXaHHUKH (25 1)
Mexannueckoe npuxenue. Cucrema orcuera. OCHOBHad 3a7a4a MeXaHUkH. Tpaekropus. Marepuaiib-
Has Touka. [TyTe. [lepememienue. PaBHoMepHOE npsMonnHeliHOe 1BUKeHHE. CKOPOCTh PaBHOMEPHOIO
NPSMOJIMHEWHOTO JBUKEHUSI.

VYpaBHeHHE MepeMEIIeHUs] 1 KOOPUHATHI IIPU PABHOMEPHOM IPSIMOIUHEHHOM JBIMKeHUH. | paduku 3a-
BUCHUMOCTH KOOPJMHATHI T€JIa OT BPEMEHHU.

OTHOCHUTENBLHOCTh MEXAaHUUECKOTO ABMKEHUS. [IpaBuiio cinoxxenus nepemerieHuid. IpaBuio cioxeHus
CKOPOCTEH.

HepaBnomepnoe aBmxenne. CpenHss CKOPOCTb HEpaBHOMEPHOTO ABMKeHUA. CpenHss yTeBast U MrHO-
BEHHAsI CKOPOCTH. PaBHOYCKOpEHHOE JBUKEHUE.

Yckopenue. CKOpOCTh ITPU PAaBHOYCKOPEHHOM HPSMOJIMHEHHOM JBMKEHHH. | padKu 3aBUCIMOCTH CKOPOCTH
OT BPEMEHU MPHU PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JBM)KEHHH. OnpeneneHue MPOEKIHMH YCKOPEHUsS IO
rpaduKy 3aBUCHMOCTH TMPOEKLUU CKOpOCTH OT BpemeHH. Ilepememienue npu paBHOYCKOPEHHOM
npsIMOJIMHEHHOM JBrKeHuH. CBOOOAHOE majieHue. 3aBUCUMOCTb YCKOPEHHUs CBOOOHOTO MaJCHUs OT IIMPOTHI
MECTHOCTH M OT BBICOTHI HaJ] IOBEPXHOCTHIO 3emiu. OnbIThl [anumes™. JIBuKeHMe Tena 10 OKPYXHOCTH C
MOCTOSTHHOW TI0 MOAYJt0 ckopocThio. Ilepron m wactora oOpamieHus. JIuHelHas U yrioBasi CKOPOCTH, CBSI3b
Mexnay HuMH. LlenTpocTpemurensHoe yckopenue teina.llepsoiil 3akoH HeroToHa. SIBiIeHHe HHEpLUU.
NuepumnaneHbie cucteMbl otrcuera. B3ammopeicrBue Tten. HMueptHocts. Macca tema. Cunma. [lpuniun
HE3aBUCHUMOCTH JelcTBUs cuil. Bropoii 3akoH Herotona. Tpernii 3akoH HeroroHa. [IpuHIAII OTHOCUTEIBHOCTH
lanuines. ' paHuiel IPUMEHUMOCTH 3aKOHOB HbroTOHA. J[BUKEHHWE HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIH.

3aKOH BCEMHUPHOTI'O TATOTEHUS U IPAHULIBI €0 TpuMeHUMocTH. Cuna Tshkectu. IlepBas kocmudeckas
ckopocTh. Bec Tena. HeBecomocts. Ileperpysku. JIBuskenue tena npu ASHCTBUM CUJIbI TpeHUA. TOpMO3HOM
nyTh. J[BU>KEHUE CBS3aHHBIX TEJI.

Nmnynsce cunbl. UMnynbe Tena. Mi3aMenenne umnynbca Tenna. 3aMKHyTasi CUCTeMa TeJl. 3aKOH coXpa-
HEHUs UMITYJIbca. ['paHuIbl M YCIOBHUS IPUMEHUMOCTH 3aKOHA COXPaHEHUS UMITyJIbca. PeakTUBHOE IBUXKE
Hue. [IpuHImn neicTBrUsS 1 OCHOBHBIE AJIEMEHTHI KOHCTPYKLMHU pakeThl. Mexanuuyeckas padbora. Pabora cuiibl
TSKECTH.

I'padmueckoe mpeacrasnenue padorel. Pabora cunel yrpyroctu. Momuocts. DHeprus. IloTeHnuanbHas
sHeprus. PaboTa cuiibl TSKECTH U M3MEHEHHUe TOTEeHIIMANIbHOM 3Hepruu Tena. PaboTta cuiibl ynpyroct u
M3MEHEHUE NOTEeHUMaNbHON sHepruu. Kunetnueckas sHeprusa. Teopema o kuHernuyeckod sHepruu. llomHas
MEXaHUYECKasi YHEPTUs. 3aKOH COXpaHECHHs MeXaHn4deckoi sHepruu. KoadduimeHnT mone3noro neicTBus.

I[InanupoBaHHbIe pPe3y/bTATHI

Ha ypoene 3anomunanus
I ypoBenn
Haszvisams:

—  (pmamuecKure BeJIMYNHEI 1 X YCJIOBHBIE 0003HaYeHUI: IIyTh (Z), mepeMernenue (s), BpemMs (t),
cropocthb (5), yeropenue (a), macca (m), cuita (F), sec Testa (P), ummynsc cuitsl (Ft), mmmyiibe Tena
(p), mexanmdeckass padora (A), momraocts (N), mexanmueckas sueprusa (E), morenmmanbHas
oHeprusa (En), kuametnueckas saeprusa (Ex);

. eIUHUIIHI 9TUX BEJIUYUH,

—  (pu3muecKkue TpPHUOOPHI I H3MEPEHUs IIyTU, BPeMEHH, MTHOBEHHOM CKOPOCTH, MAacCHhI,
CHUJIBL.

Bocnpouszeooumy:

—  ompeleJsieHUs MOJieJiell MeXaHUKM: MaTepruaJibHAad TOUKa, 3aMKHYyTas CHUCcTeMa TeJT;

_ ompenesieHHs MOHATUH M (PHU3MUYECKHUX BEJIUYMH: MeXaHWJYecKoe IBIKeHIe, CHCTeMa
oTcuyeTa, TPAEKTOPUs, pPaBHOMEPHOEe IIPAMOJHHENHOEe U PaBHOYCKOpPEeHHOe IIPSIMOJIMHENHOe
IBUKEHUsI, CBOOOIHOE IIaJieHNe, JBUKEeHNEe 0 OKPYKHOCTH C IIOCTOSHHOM II0 MOIYJI0 CKOPOCTHIO,



IIyTh, IIepeMeIleHne, CKOPOCTh, YCKOPEeHHe, IIePUo ], U YacTOTa OOpalleHNs, YIJIOBAs U JIMHEeMHAS
CKOPOCTH, ITEHTPOCTPEMUTEJILHOE YCKOPEeHWe, WHEPIUd, WHEPTHOCTb, Macca, CHUJIa, BHEITHUE U
BHYTPEHHUE CHJIBI, CHJIa TSKECTH, CHUJIa yIPYTOCTHU, CHJIa TPEeHUsd, Bec Tejia, UMITYJIbC CHUJIBI,
HMIIyJIbC TeJa, MexXaHmdeckas pabora, wmomHocTh, KIIJ[ MexammamoB, MOOTeHIIMAJIbHAS U
KUHEeTUYeCKas dHePTrusd,

_  dopMyJabl: KHUHEMATHYECKHe ypaBHEHMs PABHOMEPHOI'0 M PABHOYCKOPEHHOI'O IBUIKEHMS,
IpaBUJia CJIOMKEHHS IIepeMeIllleHHuH M CKOPOCTel, IIeHTPOCTPEeMHUTEJIbHOTO YCKOPEHUS, CHJIBI
TPEHUsI, CUJIBI TIMKECTH, Beca TeJsia, pad0oThI, MOIITHOCTH, KHWHETHYECKOH 1 IIOTeHIINAIbHONA dOHEPI Ui,

_  OPUHOMIOLBL ¥ 3aKOHBI: IPHUHIIMI OTHOCHUTEJIbHOCTH ['ajmiies, IPUHIAI He3aBUCHMOCTH
JericTBUSA CUJI; 3aKOHbI HbIoTOHA, 3aK0OH BCEMHPHOIO TATOTEHUs, 3aK0H ['yKa, 3aKOH COXpaHeHUs
UMIIyJIbCa, 3aKOH COXPAaHEHUS MeXaHUYECKON dHEePTUH.

Onucvieams.

— Ha6JIIO,I[aeMBIe MeXaHUu4YeCKHue ABJICHUA.

Ha ypoene nonumanus

| YpPOBEHb
IIpusooums npumepoi:

_ Ppa3JIMYHBIX BHUI0B MEXaHUYECKOTO [IBUKEHIS;
_  UHepHIHAJbHBIX U HeMHEePIINAJIbHBIX CICTEM OTCUeTA.
Obwacuame.:

_  (pumsuueckme ABJIEHHA: B3aHMOJEHCTBME TeJ; dABJeHHEe MWHEPIINH, IpeBpalleHiie
MOTEHITNAJIbHOM U KMHETUYECKON dHEePTUU N3 OJTHOTO BUJAa B IPYTOMH.
Tlonumame:

—  BEKTOPHBIA XapakTep (PU3WUYeCKHUX BEJUYHH: IIepeMeIeHnsI, CKOPOCTH, YCKOPEHUS, CUJIBI,
UMIIyJIbCA;

—  OTHOCHUTEJIBHOCTH IIlepeMelleHUs, CKOPOCTH, HMIIyJbCa M HNHBAPUAHTHOCTH YCKOPEHUS,
MacChl, CUJIbI, BpEMEHU;

_  YTO Macca — Mepa MHEPTHBIX U I'PaBUTAITMOHHBIX CBOMCTB TeJIa;

. YTO 9HEPTHs XapaKTepU3yeT COCTOSHHE Tejia U eT0 CIIOCOOHOCTh COBEPIIUTE PabdoTy;

_ CyIlIecTBOBaHHUE TPaHUI] IPUMEHUMOCTH 3aKOHOB: 3aKOHOB HbI0OTOHA, 3aKOHA BCEMHPHOTO
TATOTEeHUs, 3aKkoHa ['yka, 3aK0OHOB COXpaHEeHUsa UMITYJIbCA U MEeXaHUYEeCKOH oHePTUH,;

_  3HauveHme 3akoHOB HbIOTOHA M 3aKOHOB COXpaHEHHUS /I OOBSICHEHHS CYIIeCTBOBAHUS
HEBECOMOCTH ¥ MEePerpy30oK, IBUKEHUSA CIIyTHUKOB IIJIAHET, PEaKTHUBHOTO JIBUKEHUS, JTBUKEHUS
TpaHCIIOPTA.

it YPOBE€Hb
Tonumame:

_  JyHIaMeHTaJbHYI POJb 3aKOHOB HbBIOTOHA B KjacCHYeCKOM MexXaHHKe KaK (PU3MIECKOM
TEOPUH;

_  IIPeICKa3aTesIbHYI0 W O0BACHUTEIbHYI PYHKIINH KJIACCHIECKON MeXaHUKIT;

—  poab (PyHIAMEHTAJBHBIX (PH3MUYECKHX OMIBITOB — OIBITOB [aymmiaes m Kasenmmguma — B
CTPYKTYpPE (PU3UUIECKOI TEOPHUH.

Ha yposene npumenenus 6 mMunu4HbLX CUMyauusx

I ypoBenn
Yvemn:

_ CTPOUTH, aHAJU3UPOBATH ¥ YUTATH I'PAPUKH 3aBUCUMOCTH OT BPEMEHU: MOIYJIS U IIPOEKITUHN
YCKOPEeHUsA PaBHOYCKOPEHHOTO IBW/KEHMWSA, MOAYJIA M IIPOEKIIMU CKOPOCTH PaBHOMEPHOTO M
PaBHOYCKOPEHHOT'0 JIBUKEHUSA, KOOPIAMHATEI, IIPOEKITUU M MOJIYJIS IIepeMellleHUsa paBHOMEPHOTI0 1
PaBHOYCKOPEHHOTO IBUKEHUSA; 3aBUCUMOCTU: CHJIBI TPEHUS CKOJBKEHUS OT CHUJIBI HOPMAaJILHOTO
IaBJIEHUsI, CWUJIBI YIPYroCTH OT JedopMalluH; OIpedesiATh @0 TpaduraM 3HAYEHUSI



COOTBETCTBYIOIINX BEJINUUH;

—  U3MepATh CKOPOCTh PABHOMEPHOI'O [OBWIKEHWs, MIHOBEHHYIO U CPeJHIOK CKOPOCTD,
YCKOpPEeHWEe pPaBHOYCKOPEHHOTO JIBHIKEHUS, KOIPMUIIMEHT TPEHUS CKOJbKEHUS, IKECTKOCTH
IPYSKUHEIL;

— BBIIOJHATH II0J PYKOBOJACTBOM YUMTEJII WJIA II0 TOTOBOU HMHCTPYKIIUHM JKCIIEPHUMEHT IIO
U3yUYeHUI0 3aKOHOMEPHOCTH PABHOYCKOPEHHOI'0 JBUKEHUS, 3aBUCHUMOCTU CHJIBI TpPeHUSA
CKOJIbYKEHUS OT CHJIBI HOPMAaJIbHOTO JTaBJIEHUS; CUJIBI YIIPYTOCTH OT JTe(DOPMATIIH.

Ilpumensamo:

_  KHHeMaTUYeCcKHe YpaBHEHUA IABMKEHUA K PellleHUI0 3aa4 MeXaHUKU;

—  3axoubl HbioToHa m opMyJiBl K peIeHuio 3a7a4 CJIeAYIONIUX THUIOB: JIBUKEHHE TeJI II0
OKPYKHOCTH, JIBUKEHMWE CIIyTHHKOB IIJIAHET, YCKOpPeHHOe IBU:KeHUe TeJl B BepTUKAJIbHOU
IJIOCKOCTH, NBUKEHHWEe IIPU JeHCTBUM CHJIBI TpeHusd (HaxXosKIeHKre TOPMO3HOI0 IIyTH, BpeMeHU
TOPMOKEHU), JBUKEHIE IBYX CBSI3AaHHBIX TeJ (B BEPTHKAJIbHON M TOPU30HTAJIBHOMN ILJIOCKOCTSIX);
3HAHWSA 3aKOHOB MEXaHHKH K OOBSICHEHHI0O HEBECOMOCTH H II€Perpy30K, IBHKEHHS CIIYTHHKOB
IJIaHeT, PeaKTUBHOIO IBMKEHU, IBUKEHUA TpaHCIopTa.

IT ypoBenn
Ymems:

_  3amuChHIBaTh ypPaBHEHUs II0 TpadUKaM 3aBUCHMOCTH OT BPEMEHU: IPOEKIIUH U MOIYJIS
repeMeIeHNus, KOOPJUHATHI, IPOEKIINN 1 MOJYJIA CKOPOCTH PABHOMEPHOI'0 U PABHOYCKOPEHHOT'O
TBUKEHUS; 3aBUCUMOCTU: CUJIBI YIIPYTOCTH OT JePOPMAIINU, CHJIBI TPEHUS CKOJIBMKEHUS OT CHUJIBI
HOPMAaJIBHOT'O JTaBJIEHUST;

_  yCcTaHaBJIHWBATH B  IIpollecce IIPOBEIeHUS  HCCIIEJOBATEJIBCKOTO  JKCIIEpUMEHTA:
3aKOHOMEPHOCTH PaBHOYCKOPEHHOI'0 JBUKEHU; 3aBUCUMOCTD CUJIbI TPEHUSA OT CUJIBI HOPMAaJIBHOTO
JTaBJIEHUSI, CHUJIBI YIIPYTOCTH OT JlechopMaIiim.

Ipumenamo:

— 3axonbl HbloToHA 1 (bOpMy.JIBI K PeIlleHHUIO 3a4a4 CJICAYIOIMIMX TUIIOB: IBUKEeHHNEe CBA3aHHBIX
TeJI, IBHKEeHHe TeJla I10 HaAKJIOHHOM ITJIOCKOCTH.

Ha ypoerne npumenenus 6 HecCmaHOAPMHbLX CUMYAUUAX
I ypoBenn
Knaccugpuyuposams:

—  pas3JnYHBIe BUIBI MEXaHUYECKOTO IBUKEeHUA.
Obodowams:

— 3HaHUA: (0] KHHEeMaTHU4YeCKHuX XapaKTepUuCTHKAaX, 00 YPaBHEHUAX  OBUKEHNI, (0)
JAMHAMHNYIECKHUX XapaKTEepUCTHUKAX MeXaHHUYEeCKHUX SABJICHUH n 3aK0OHax HBIOTOHa, 00
JHEPreTHYEeCKUuX XapaKTepPUuCTURAX MEXaHHUYCECKUX ABJIEHUM 1 3aKOHAaX COXpaHEeHHud B MEeXaHHUKe.

Brnaoemwv u 6vimov comosvimu NPpUMEHANb.

—  MEeTOObl eCTeCTBEHHO-HAYYHOI'0 IIO3HAHUSI, B TOM YHCJIe MCCJIeIOBATEJILCKUM, K U3YUEHUIO
MeXaHHYeCKUX IBJICHHH.
Hnmepnpemuposamy:

_  IIpexmoJiaraeMble WJIU IT0JIydeHHBIEe BHIBOIHI.
Oyenusamo:

— CBOIO JedATeJIbHOCTD B IIpOIecce yT'Ie6HOI‘O IIO3HAHUA.

MexaHn4veckue Koje0aHUs U BOJHBI (7 1)

Mexanndeckue konebanus. KonebarensHas cucrema. Maremarnueckuii MassTHUK. [Iporiecc konebanuii
MaTeMarndeckoro MasTHuka. CBoOoHbIe KostieOanust. CMeneHre 1 aMIuIiTyaa kojaebanuit. [IpyxuHHBIHA
masTHUK. [Iponece koneGaHuii mpy>KHHHOTO MasiTHUKA.

I"apmonmnveckue konedanus. [lepuon n gacrora xonedbanuit. [leprox konedaHuii MaTeMaTHIECKOTO U
MPYKUHHOTO MasSTHUKOB. 3aBUCUMOCTb MEePUOJIa KoJIeOaHUI MaTeMaTu4eCcKoro MassTHUKA OT JJTUHBI HUTH,



HE3aBUCHMOCTh OT aMIUIUTY/IbI KoJIeOaHUHM U MacChl rpy3a. 3aBUCUMOCTh NIepruoa KoJeOaHHi TpPYKHHHOTO
MasiTHUKA OT ’KECTKOCTH MPYXUHBI U MAacChl Ipy3a U HE3aBUCUMOCTh OT aMIUIUTY/AbI KOjeOaHu M.
[IpeBparenue sHeprun npu Konebanusax. 3aryxaromue konedanus. Beinyxaennsie konedbanus. Peso-

HAHC. YYeT SBJICHUS Pe30HaHCA B IIPAKTHKE.

Mexanunueckast BosiHa. [lonepeunsie u mpogoibHbIe BOIHBL. OCOOEHHOCTH BOTHOBOTO ABMKEHU. [luHa
BOJIHBL. CKOpOCTh BOJHBL. OTpakeHue BOJIH. 3aKOH OTPAKEHUSI MEXaHWYECKHUX BOJH. Jndpakius BoH.

WuTepdepeHyst BoJH.

I[InanupoBaHHbIe pPe3y/bTATHI

Ha ypoene 3anomurnanus

| YPOBEHbD

Hasvieams: Guszndeckne BEIMUYUHBI U WX YCIOBHBIE 0003HAYEHUS: CMEIIeHUE (X), aMIIuTyna (A), mepuon
(T), gacrota (Vv), AMHA BOJHBI (), CKOPOCTH BOJHBI (V); €IMHUIIBI 3TUX BEITWYHH: M, C, [ 11, M/C.

Bocnpouszeooums: onpeneneHus Mojaeied MEXaHHKH: MareMaTWYeCKHi MAasTHUK, TPYXHHHBIH MasTHUK;
OTIpEICIICHUS TIOHATHI U (PU3NUYCCKUX BEIUYMH: KojeOareabHOE JBUKCHUE, BOJIHOBOE JBIIKCHHE, CBOOOIHBIC
KoJie0aHus, COOCTBEHHBIE KoeOaHMsl, BEIHY)KIEHHbBIE KOJeOaHUsI, PE30HAHC, MONEpeuHas BOJIHA, MPOAOIbHAs
BOJIHA, CMEIICHUE, aMIUIUTY/a, MEPHOJ U 4YacToTa KOJIeOaHWM, JJIMHA BOJHBI, CKOPOCTh BOJHBI; (DOPMYIIBI:
nepuoja KoJeOaHWid MaTeMaTHYecKOr0 MasTHUKA, TEpUOAa KOJICOAHWH TPY)KUHHOTO MAasTHHUKA, CKOPOCTH
BOJTHBI.

Onucvieams: HaONMIOAaeMbIe KOJICOAHHsI U BOJTHBI.

il YPOBEHb

Bocnpouzeooums: omnpenencHue Moaenu KojeOaTeNbHON CHCTEMBI; OMpeAeNieHUs SBICHHM: Audpakuus,
uHTEephepeHIws; GopMyITbl MAKCHMYMOB 1 MUHUMYMOB HHTEP()EPEHIIMOHHON KapTHUHBI.
Ha ypoene nonumarnus

I ypoBenn

Obvschsimyb: TIPOIECC YCTAHOBJICHUS KOJEOAHWH MPYKMHHOTO W MAareMaTWYeCKOTO MasTHHUKOB, TPUYHHY
3aTyxaHus KojeOaHui, IpeBpalleHue YHEPTUH P KosieOaTeIbHOM JBI)KEHHUH, TIpoliecc 00pa3oBaHus Oeryiuei
BOJIHBI, CBOWCTBA BOJHOBOTO JIBMIKCHUS, TpoIllecc 0Opa3oBaHWsT HWHTEP(HEPECHIIMOHHOW KApPTHHBI, TPAHHIIBI
NPUMEHUMOCTH MOJIEJIeH MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB.

I1pusooums npumepsl: KOIEOATETHHOTO W BOJHOBOTO JBM)KCHHWI; ydeTa W HCIIOJIh30BaHUS PE30HAHCA B
MIPaKTHUKE.

II ypoBeun

Obvscusimyb: 00pa3oBaHHE MAKCHMYMOB 1 MUHUMYMOB HHTEP()EPEHIIMOHHOW KapTHUHBI.
Ha ypoerne npumenenus
6 MUNUYHBLX CUMYAUUAX

1 YPOBEHB

Ymemw: npuMeHsaTH GOPMYIIBI TIEPUOA U YACTOTHI KOJICOAHUI MaTEMaTHUECKOTO M MPY)KUHHOTO MasiTHUKOB,
JUITMHBI BOJIHBI K PEIICHUIO 33/1a4; BBIMOJHATH IOJ PYKOBOICTBOM YYHTEISl WM MO TOTOBOW HHCTPYKIIUU
IKCIIEPUMEHT 10 U3YYCHHUIO KOJIeOaHW MaTeMaTHUYECKOTO U MPY)KUHHOTO MasTHUKOB.

it YPOBE€Hb

Vuemv: mnpumeHsITh (QOPMYTBI MAKCUMYMOB ¥ MHHHMYMOB aMIUIATYIbl KOJICOAHWH K aHaIU3y
UHTEPPEPEHIIMOHHON KapPTHUHBI, YCTAHABIMBATH B TPOIECCE MPOBEACHUS HCCIIEI0BATEIBCKOTO IKCIIEPUMEHTA
XapakTep 3aBUCHMOCTH IEpuoja KoJeOaHUH MaTeMaTHdecKOro M TPYKHHHOTO MasTHUKOB OT MapaMeTpPOB
KOJIEOATEIIbHBIX CUCTEM.
Ha ypoerne npumenenus
68 HeCMAaHOAPMHBLX CUMYAUUSAX

I ypoBenn

Knaccugpuyuposams.: BUIBI MEXaHUYECKUX KOJICOAHUIA U BOJH.

Obobwamy: 3HaHWUS O XapaKTEPHCTUKaX KoJeOATeTbHOTO W BOJHOBOTO JIBUKGHHUH, O CBOMCTBax
MEXaHHUYECKUX BOJIH.

Braoems u 6vims comosvimu npumeHsams.

METOJIbl €CTECTBEHHO-HAYYHOTO TIO3HAHWS, B TOM YHCIIE HCCIISIOBATEIbCKUMN, K M3YUEHUIO 3aKOHOMEPHOCTEH



K0JIEOATEeILHOTO JABHKCHUA HHmepnpemupoeamb: npeamnojaraCMbIC UM MOJTYYCHHBIC BHIBOABI.
Ouenueamb: KaK CBOIO JCATCIBHOCTL B IIPOLECCE yqe6H0ro IMO3HaHHsA, TaK W HAay4YHBIC 3HAHUA O
K0JIe0AaTeILHOM M BOJIHOBOM JABHXCHHMU.

DJIeKTPOMATHUTHBIE KOJIe0aHUsA U BOJHBI (13 1)
Konpaencarop. DnekTpuueckas eMKOCTh KOHJIeHcaTopa. Pa3nuanbie TUIBI KoHAeHCaTOopoB. KonebareapHbIit
KoHTYD. [Iporecc ycranHoBIeHHs 3IEKTPOMArHUTHBIX KoseOaHui. [lepros JeKTpoMarHUTHBIX KOJIeOaHUH.

[TpeBparienue sHepruu B KoieOaTeIbHOM KOHTYpe. 3aTyXarolIye AIeKTPOMarHUTHbIE KoieOaHusl.
BrIHyX1€HHBIE 2JIeKTpOMarHuTHbBIE kKonebanus. PeoHaHc.

DIEKTPOMArHUTHOE TOJIE. DJIEKTPOMAarHUuTHBIC BOJIHBL. OTKPBITHIN KoJieOaTenbHBIA KOHTYD. [[nana3on
AIIEKTPOMArHUTHBIX BOJIH. VICIoNb30BaHKE 3JEKTPOMAarHUTHBIX BOJIH /7S iepenadn nHpopmanuu. Bubpa-
top I'epua. Ilpremuuk snexkrpomarauTHeIX BOJIH A. C. [ToroBa. Moaynsinus v 1€TEKTUPOBAHHUE
AIIEKTPOMArHUTHBIX KoJieOaHuit*. JleTeKTopHbIi paguonprueMHuk. CBOMCTBa 3IEKTPOMArHUTHBIX BOJIH:
OTpakeHue, IpesIoMIIeHHEe, UHTepdepeHns, TudpaKus ™.

DnexTpoMarHuTHas npupoza ceera. KopnyckynspHas 1 BOJIHOBas Teopuu cBera. CKOpOCTh CBETA.
ACTpOHOMHUYECKUIN METOJT U3MEPEHUsI CKOpocTH cBeTa. OnbiThl Pu30. CBOMCTBA CBETA: JUCIIEPCHS,
uHTEephepeHIHs U AU(paKIIHsL.

JlnanazoHbl 3€KTPOMArHUTHBIX BOJH. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH Pa3HBIX JUAMTA30HOB.

IInanupoBaHHbIe pe3yJIbTATHI

Ha ypoene 3anomurnanus

I YPOBEHb

Hasvieamy: Gu3nyeckre BEITMYUHBI U UX YCIOBHBIE 0003HAUCHHS: MarHUTHBIN NOTOK (D), HHAYKTUBHOCTH
npoBoanuka (L), snexrpuyeckast emkocts (C), koapduuuent Tpanchopmaru (k); eTMHULBI STUX BelnduH: BO,
I'n, ®@; quama3oHbl SIEKTPOMAarHUTHBIX BOJH; U3UYECKHE YCTPOICTBA: TEHEPATOP MMOCTOSHHOTO TOKA, TeHEPaTop
NEPEMEHHOTO TOKa, TpaHCPOPMATOP.

Bocnpouszeooumys: omnpenencHrue MOAETH HJCANbHBIM KojeOaTelbHbI KOHTYP; ONpPEICNCHHs IMOHATUH H
(GU3MYECKUX BEIWYMH: HICKTPOMArHUTHAS WHIYKIHS, WHAYKIMOHHBIH TOK, CAMOWHAYKIHSA, SIEKTpUYECKas
E€MKOCTh KOHJICHCATOPa, 3JICKTPOMAarHUTHBIE KOJIeOaHHs, IEPEMEHHBIN dIIEKTPUUECKHUIA TOK, 3JIEKTPOMAarHUTHbIE
BOJIHBI, 3JIEGKTPOMAarHUTHOE I10JIe, AUCTIepCHs; paBmiIo JIeHna; popMyIbl: MArHUTHOTO TTOTOKA, HHAYKTUBHOCTH
NPOBOJAHMKA, €MKOCTH  KOHJEHCATopa, IepHoja  IJIEKTPOMArHUTHBIX  KoieOaHuid, KoddduuneHta
TpaHC(OpMaNNH, JUTUHBI AIEKTPOMArHUTHBIX BOJIH.

Onucvisamy: GyHaamMeHTabHbIe (u3nyeckue onbIThl Dapajes; 3aBUCUMOCTh €MKOCTH KOHJEHcaropa OT
MJIOIIAU TUIACTUH, PACCTOSIHUS MEXKIY HUMU U HaJIMYUsl B KOHAEHCATOPE TUAJICKTPHUKA; METOAbl U3MEPEHUS
CKOPOCTH CBETA; OTBITHI [0 HAOIIOACHUIO SIBJICHUN AUCTIEPCUH, HHTEpPepeHIuH U TudpaKiuy CBETa;

— IIKAJIy 9JIEKTPOMATHHUTHBIX BOJIH.

it YPOBE€Hb

Bocnpous‘eo@umz): ONIPCOACICHUA (1)I/I3I/IquKI/IX BCIIMYMH. aMIINIUTYOIHOC H HeﬁCTBYIOIHee 3HAYCHUA
HaHmeeHI/I}I 1 CUJIBI HepeMeHHOFO TOKa.

Onucvieams: CBOUCTBA 9JICKTPOMAarHuTHBIX BOJIH. Ha Ypo6éHEe nOHUMAHUA

I YPOBEHb

O5‘bﬂCH}lH1b.' @HBI/IIIGCKI/IG SABJICHUSA . Z-)JIeKTpOMaFHI/ITHaH I’IHI[yKLIHfI, CaMOI/IHI[yKHHﬂ; HpOHeCC BO3HUKHOBCHUSA
" CYIIECCTBOBAHUA DJICKTPOMAar HUTHBIX KoJieOaHuii B KOHTYPEC, MPEBPAIICHUC DHCPTHUU B KOoJIE0aTEIHLHOM KOHTYpC,
nporecc 00pa3oBaHUsl U PACIPOCTPAHCHUE DIICKTPOMATHUTHBIX BOJIH; MPHHIMI JICHCTBHS M YCTPOUCTBO:
TCHEparopa TIIOCTOAHHOrO TOKa, TEHEparopa INEPEMEHHOIO TOKa, TpaHC(bOpMaTOpa, ACTCKTOPHOTO
PaaMONPUEMHHUKA; TIPHHIIHIT IEPEIAYH ICKTPUUCCKON SHEPTUH.

Obocnosvisam: QJICKTPOMAarHUTHYIO IIpUPOAY CBETA.

HpI/l@O()MWIb npumepsvl. UCIIOJIb30BAHUA JICKTPOMArHUTHBIX BOJIH PA3HBIX AUAITa30HOB.



il YPOBEHb

ObvsicHamy: TPUHIMIBL  OCYIIECTBICHUS MOIYISIIIMM W JIETEKTUPOBAHUS  PAJAMOCUTHANA;  POJIb
skcriepuMeHnToB Iepma, A. C. IlomoBa u TEOPETHYECKUX HCCIENOBaHMA MakcBesia B pa3BUTUU yYE€HHS 00
SJICKTPOMArHUTHBIX BOJIHAX.

Ha ypoene npumenenus 6 munuuHblx Cumyauuax

I ypoBenn

Ymemuw: onpenensTs HEM3BECTHBIC BETUYMHBL, BXOASAIINE B (DOPMYIIBI: MArHUTHOTO MOTOKA, MHAYKTUBHOCTH,
koadduimenta TpanchopMaIN; ONPEACTATH HANPaBICHUE HHIYKIIMOHHOTO TOKA; BBIMOIHATD IPOCTHIE OMBITHI
o HaOJIONEHMIO JUCHepCHH, AU(PPaKIUK H HUHTephepeHUIun cBeTa; (HOpMYIUpOBaTh LENb WU THIIOTE3Y,
COCTABIIATH IUIaH SKCIIEPUMEHTAIBHON PaOOTHI.

Ipumenamo: Gopmynbl nepuofa >IEKTPOMArHUTHBIX KOJI€OAHUN W JUIMHBI AJIEKTPOMArHUTHBIX BOJH K
PELICHUIO KOJIMUYECTBEHHBIX 3a/1a4; MOJIYyYEHHbIE MPU U3YYECHUU TEMbI 3HAHUS K PELICHUIO KaY€CTBEHHBIX 3a]1au.

IT ypoBenn
Vmems: ananm3nupoBaTh U OICHUBAThH PE3YJIBTAThl HAOTIOACHHS U SKCIICPUMEHTA.

Ha ypoene npumenenus 6 HeCmaHOaApmMHbLX CUMYAUUAX
| YPOBEeHb
Ymemuw: 0600maTh pe3ynbpTaThl HAOTIONCHUH H TEOPETHUCCKUX TTOCTPOCHHUIA;

_  IIPpUMEHATH HOJIyYeHHbIe 3HAHUS JJIsI 00bSICHEHUS SIBJIEHUU U ITPOIIECCOB.

1 ypoBerbCucmemamusuposama:

_ CBOWICTBA 2JIEKTPOMATHUTHBIX BOJIH PaJUOINATIA30HA U OIITHYECKOTO JUana30Ha.
Obobwamo:

3HaHusa 00 JQJIEKTPOMATHUTHBIX BOJTHAX PA3HOI'0 JHUAIIa30HA

JIeMeHThbI KBAHTOBOM pusuku (9 4)

®otorddext*. HeBO3MOKHOCTH 00BSICHEHUST HEKOTOPBIX 0coOeHHOCTeH (hoTor(dexTa BOTHOBOM Teopuen
ceera*. 'mnotesnl: [1nanka 00 ucmyckaHuu cBeTa KBaHTaMH; DUHINTEHHA 00 NCITYCKaHUH, PACIIPOCTPAHCHHUH U
MOTJIONIEHUH CBeTa KBaHTaMH*. DOTOH KaK YaCTHIIA AIEKTPOMATrHUTHOTO M3TyICHHS .

Crpoenue aroma. Mogens atroma Tomcona. OnbiTel Pe3epdopa o paccesauio anbha-4acTi] Ha TOHKOM
MeTandeckoi domnere. [ImanerapHas momens aroma. 3apsi aroMHOTO siyipa. CIeKTPhI HCITYCKaHUS U
nontouieHus. CIUTomHbIE U TMHENYaTble cieKTpbl. CHeKTpaabHbIM aHAJIN3 U €0 UCIIOIb30BaHNE B HAYYHBIX
MCCJIEIOBAHUSIX U HA IIPAKTHUKE.

OTtkpsITHE SIBJICHHS paarnoakTUBHOCTH. OnbIThl Pezepdopma no onpenenseHuio cocraBa paguoakTUBHOTO
u3nydenus. dusndeckas npupozaa anbda-, 6era- 1 ramma-u3nydeHuil. [IpuHuun neficTBus U ycTpoicTBo
kamepsl Bunbcona. CloKHBINA cocTaB aTOMHOTO sigpa. OTKpbITHE MPOTOHA, HEUTPOHA. [[pOTOHHO-HEUTPOH
Hast MoZielTb siapa. HykioHsl. 3apsaoBoe u MaccoBoe uucia. M3otonsl. PagnoaktuBuelil pacnan. Anbga-

u 6era-pacnaj. [leproa nomypacnana. 3akoH paliOaKTUBHOTO pacmaja®.

SnepHble cuibl. DHEPrus CBA3M sApa. Boijenenne sHepruu B mpolecce JeICHUs TSKENbIX siIep U CUHTE3a
JETKUX. SInepHble peakiuy. YCKOPUTEIN JIEMEHTAPHBIX YaCTUL. BBINOIHEHNE 3aKOHOB COXPaHEHUs
3apsI0OBOTO M MacCOBOTO YHCEN IS siAepHbIX peakiuit. Jlepexr maccer™. dopmyna nis pacuera YHEPTUU
CBsI3M siApa™. DHepreTHUecKuil BHIXO AAEPHBIX peakuuii™®. Jlenenue suep ypana. [lennas peakums. Snep-
HBII peakTop. SnepHas sHepreTuka. TepmosiaepHble peakuun™®. Bo3MOXXHOCTD MOTyYEeHUsI SHEPTUHU TPU
CHHTE3€ JIETKHX sifiep™. bronornueckoe necTBre panoakTUBHBIX U3ydeHui. [loromennas 1o3a nu3-
nydenus. Cuerunk [elirepa. MeTo MEYEHBIX aTOMOB M €T0 UCIIOJL30BaHUE. DIIEMEHTAPHBIC YACTHIIBI ™.

IInanupoBaHHbIE Pe3yJIbTATHI
Ha ypoene 3anomurnanus
I ypoBenn
Hasvieams: (usndeckyro BEIMYMHY W €€ YCIOBHOE 0O0O3HAueHHWE: MOIVIONMICHHAs ao3a usnydeHus (D);
€AVHULLY 9TOU BEJIMYUHBL: 1 p; MOHATHUSA: CIIEKTP, CIUIOLIHON U JINHEWYAThIN CIIEKTP, CIIEKTP UCIIYCKAHUs, CIIEKTP
NONIOIIEHUS, NTPOTOH, HEUTPOH, HYKIIOH;MOZACIU: MOAEIb CTPOCHMsS aroma TOoMCOHa, IUIaHETapHas MOJIEINb
cTpoenus aroma Pesepdopaa, mpoTOHHO-HEUTPOHHAS MOJIEIb A1pa; (prusnueckue ycTpoiicTa: kamepa Bunbcona,



SIIEPHBIN PEAKTOp, aTOMHAs IEKTPOCTaHLM, cueT4uK I eirepa.

Bocnpouzeooums: omnpeneneHus TOHATUA W (PU3NYSCKUX BEITUYHMH: PAJIUOAKTUBHOCTH, PAJIUOAKTUBHOE
u3NydeHue, anbda-, 6era-, raMmMa-u3IydeHUue, 3apsI0BO€ YUCIIO, MacCOBOE YHCIIO, M30TOM, PaalOaKTHBHBIC
MpeBpalleHus], TEPUO MOJaypacnana, siACpHbIC CUJIbL, SHEPTHsS CBS3M SApa, sAEpHas peakuus, KpUTHUECKas
Macca, IierHas siepHasi peakiiysi, MOTIOMICHHAs 1033 U3JTYyYeHUS, SJIEMEHTapHasl YacTHIIA.

Onucvieams: onbIThl: Pe3epdopna mo paccesHuio anbda-dactuil, onbIT Pesepdopra mo ompeneneHuto
COCTaBa PaJIMOAKTUBHOTO U3JIYYCHUS; LICTTHYIO SIIEPHYIO PEAKIIUIO.

IT ypoBenn
Bocnpouzeooums:

_  oIpeleJeHUs IOHATHN U (PU3UUYECKUX BeJWUNH: (PoTodddeKT, KBaHT, (POToH, medeKT
MAacChl, 9HEPreTHYEeCKHH BBIXOI SIEePHOM peakIuu, TepMosjepHas peakIus, JJeMeHTapHbIe
YACTHUITBI, aHTUYACTUIIbI, AaHHUTUIAIINUSA, aJpPOH, JIEIITOH, KBapK; 3aK0H PaIu0aKTHBHOIO paciiaga;
dopmy bl mederTa Macchl, SHEPIUU CBA3H SApa.

Ha ypoene nonumanus

I ypoBenn

Ob6vscusms: pU3HUECKUE ABICHUS: 00pa30BaHUE CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB, CIICKTPOB UCITYCKAHHMS
U TIOIJIOIEHHMSI, PaIMOAKTUBHBIN pacnal, IeleHue aep ypaHa; npupoay ainbga-, 6eta- 1 raMMa-u3nydeHni;

— IUIaHeTapHYI MOJieJIb aToMa; IIPOTOHHO-HEUTPOHHYI0 MOJeJIb dApa; IIpaKTH4YecKoe
WCIIOJIb30BaHNE CHEKTPAJIbHOTO aHaJiu3a W MeToJda MeUYeHBIX aTOMOB; IIPUHIIUAI JIeHACTBUSI U
YCTPOMCTBO: KaMephbl BuabcoHa, sIepHOro peakTopa, ATOMHOM oJIEKTPOCTAHIIHMU, CUETUYHKA
I'eiirepa; meficTBre pagroaKTUBHBIX M3JIyUYeHHN U UX IIPHMeHEHHe.

Ilonumams: OTAMYME SIACPHBIX CHJI OT CHJI TPABUTAIMOHHBIX W JJICKTPUYCCKUX; MPUYUHBI BBIICICHUS
SHCPIruu Mmpu 06pa3013aH1/m sgApa U3 OTACIIbHBIX YAaCTUI] WJIM IHOTTIOMCHUS SHCPIrUn JJId paClICIVICHUHU d[ipa Ha
OTJIeTIbHBIC HYKJIOHBI; YKOJIOTUYECKHE TIPOOJIEMBI U TIPOOJIEMBI SIepHOI 0€30MaCHOCTH BO3HUKAFOIIHNE B CBS3H C
UCIIOJIB30BAaHUEM SIICPHON SHEPTHH.

IT ypoBenn

Tonumame: POJIb 3KCIICPUMCHTA B M3YYCHHUHN KBAHTOBBIX HBJ’ICHHﬁ; POJib MO,Z[eﬂeﬁ B IMPOHCCCC HAYyYIHOI'O
NO3HaHMs (Ha IPUMepe MOJIENICi CTPOCHUS aroMa | 5/1pa); BEPOSITHOCTHBIN XapaKTep 3aKOHA PaIi0aKTHBHOTO
H3JTYUCHUS; XapaKTCp U YCIIOBUA BOBHUKHOBCHU peaKHI/Iﬁ CHUHTC3a JICTKUX AACP U BOBMOXKHOCTDH UCITIOJIb30BAHUA
TEPMOSIICPHON SHEPTHU; CMBICIT AaHHUTHJISIIMN 3JIEMCHTAPHBIX YaCTHIl U UX BO3MOXKHOCTH POXKAATHCS MTAPAMHU.

Ha ypoere npumenenHus 8 MUNUYUHBLX CUMYAUUAX

I ypoBenn

Yuemuw: AHAJIM3UPOBATH Ha6HIO,Z[aeMBIe ABJICHUSA HWJIN OIIBITHI HCCHGZ[OBaTeHeﬁ nu OG’BHCHHTB MNPUYIUHBI UX
BO3HHUKHOBEHHS U IIPOSIBJIEHUS; OTIPEIEIIATH U 3alMChIBATh 0003HAYEHHUE AApa JIF0O0r0 XMMUYIECKOTO IIEMEHTA C
yKa3aHHEM MacCOBOTO M 3apsiIOBOTO YHCENl; 3alMChIBATh peakiuu ainbda- ¥ OeTa-pachaaoB; ONMPEessTh:
3apsJOBbIE M MACCOBBIE YKCJIA DIEMEHTOB, BCTYIAIOMIMX B SACPHYIO PEAKIMIO WM OOpa3yIOIIUXCS B €€
pe3yJbTare; NPOLYKThI SACPHBIX PEAKLUN WM XUMHUUYECKUE IEMEHTHI SAEP, BCTYNAOIIUX B PEAKIUIO; IIEPUO]
HOJIypaciaia paJiuioakTUBHBIX 3JIEMEHTOB.

Ilpumenamo:

_  3HAHUSA OCHOB KBAHTOBOM (DM3WKH [JIs aHaIn3a W OOBSCHEHUS SIBJICHUU IIPUPOILI U
TeXHUKH.

II ypoBeun

Vmems: WCHONB30BaTh 3aKOH PaJdOAKTHMBHOIO paclaga Juls ONpPENEJIEHUs 4YKCia pACIaBIIMXCA |
HCpacClaBIINXCA 3JICMCHTOB W IICPUOA UX ITOJypaciiaaa, paCCUUThIBATH ,Z[e(beKT MAcCChbl U DHCPIruro CBA3U SALCP,
OOBSACHSATH YCTPOHUCTBO, HA3HAYEHHUE KAXKIOT0 DIIEMEHTA U pabOTy SAIEPHOTO PEAKTOPA.
Ha ypoerne npumenenus
6 HeCMaHOAPMHBLX CUMYAUUAX

. YPOBEHb

Vmems: aHanu3upoBarh KBAHTOBHIE SIBJICHUS; CPABHUBATh. SIAE€PHbIE, TPABUTAIIMOHHbBIE U DIEKTPHUYECKHE
CHIJIBI, HeﬁCTBYIOHIHG MCKY HYKJIIOHAMHU B AOPC; 0606H_[3.TI> MOJIYYCHHBIC 3HAHUS MMPUMCHATH 3HAHUSA OCHOB



KBaHTOBOM (pU3HKH JUIst 0OBSICHEHUSI HEM3BECTHBIX paHee SBJICHUN U MPOLIECCOB.
1 YPOBEHb
Hcnonvzosamsv: MeTOOBI HAYYHOIO IIO3HAHUI: oMIINPpHUYecKre (HaOJIoIeHne U 9KCIePUMEHT) 1
TeopeTnueckne (aHasms, 0000IIeHe, MOAEeIUPOBAHNE, AHAJIOIUA, HHIYKINAA) IIPU U3YIeHUN
9JIEMEHTOB KBAHTOBOM (PHU3UKHI

BCEJIEHHAA (8 4)
Crpoenne u macuradsl Beenennoii. Cuctema 3eminst — JlyHa. 3akoHbI IBUKEHUS TUIaHET. J{BIDKEHHE
KOCMHUYECKHX 0OBEKTOB B IOJI€ CHIIBI TSTOTeHMs. [lepBbiii n TpeTuit 3akoHbl Keriepa.
[Inaners! 3eMHoi rpynnsl. [lnanersl — rurantsl. Maneie Tena ConHeuHol cuctemsl. CrieKTpanbHbIN
aHanu3 HeOECHBIX TEJl.
IlnannpoBaHHbIE Pe3yJIbTATHI
Ha ypoene 3anomunanus
I ypoBenn
Ha3zvieams: ¢Qusnyeckre BETUYUHBI U UX YCIIOBHbIE 0003HAUEHUS: 3BE3HAs BEIMUMHA (M), pacCTOSHUE 10
HeOecHBIX Tel (T); €IWHUIIBI STHX BEJIMYMH: MK, CB. TOJ; MOHATHUS: co3Be3aus bombinas Menseauna u Manas
Mengenuia, mianeTbl COTHEYHOM CUCTEMBI, 3BE€3/IHBIE CKOTNICHUSI; aCTPOHOMHYECKHE MPUOOPHI U yCTPOIMCTRA!
ONTUYECKHE TEJECKONBbl U paauoreneckonsl; (asbl JIyHbI;, OTIMYME T€OLEHTPUUYECKOM CHCTEMBI MUpPA OT
TreTMOIEHTPUYECKOM.

Bocnpouzeooums:  onpeneneHusi TOHATHNA: acCTPOHOMHMYECKAs €IWHMIA, CBETOBOM TOJ, 30[MAKATbHBIC
CO3BE3/1Msl, TEOLEHTPUYECKAsI U TEIMOLEHTPUYECKAs] CUCTEMbl MUpPA, CUHOIUYECKUN U CUACPUUYECKUN MECSII;
MOPSIIOK pacronokeHus miaHeT B COTHEYHON CHCTEME; TOHSTHS COJIHEYHOTO M JIYHHOTO 3aTMEHUM; SIBJICHUS:
MPWIMBOB U OTJIMBOB, METEOPA U METEOPUTA.

Onucviéamy: HaOIIOaEMOE CYyTOYHOE JIBHKEHUE HEOECHO cephl; BHIMMOE NETIe00pa3HOe IBIKEHUE
IUTAHET; TE€OLCHTPUYECKYIO CUCTEMY MHPA; TeIMOLEHTPHUUECKYIO CUCTEMY MUpa; u3MeHeHue a3 JIyHsr;
nBuxeHue 3emin Bokpyr CouiHIia.

Onucvleamy: >IEMEHTHI JIYHHOW MOBEPXHOCTH; SIBICHUE MPEIECCUU; U3MEHEHUE BUIa KOMETHI B
3aBUCUMOCTH OT paccTostHus 10 ComHIla.

Ha ypoerne nonumarnusn 1 ypoeHsn

TIpusooums npumepnvi: HeOECHBIX TEJI, BXOASAIIMX B COCTaB BCeeHHOM; TIaHeT 3eMHOW TPYIIBI U ITaHET-
MTaHTOB; MajbiX Tell COIHEYHON CUCTEMBI; TEIECKOIOB: Pe(GPaKTOPOB U Pe(IIEKTOPOB, PaIuOTEIECKOIIOB;
PA3JINIHBIX BUAOB U3JTYYCHUA HGGGCHBIX TCJI; PA3JIMIHBIX IO (bopMe CITYTHUKOB ITIJIAHCT.

ObvscHamy: HGTHGOGpaBHOG ABWIKCHUC TJIAHCT,; BOSBHUKHOBCHUC ITPUJIIMBOB HA BCMHG; JABHXKXCHHC I10JII0CAa
MHpa Cpeau 3BC3; COJTHEYHBIC U TYHHBIC 3aTMCHU A, ABJICHUC MCTCOpa, CYHICCTBOBAHHUEC XBOCTOB KOMCT,
HCIIOJIb30BAHUC PA3JIMYHBIX CITYTHUKOB B ACTPOHOMHUHU U HAPOJHOM XO3SIMCTBE.

Oyenueams. TEMIIEpaTypy 3BE€3[ 10 UX LIBETY.

Ha ypoene npumenenus 6 munuuHblx Cumyauuax

I YPOBEHb

Ymems: HaxoguTh Ha HeOe HambOoJiee 3aMETHBIE CO3BE3US U SIPKHME 3BE3/Ibl; OMNMCHIBATH: OCHOBHBIE THIIbI
HeOeCHBIX Tel U sBJIeHUi Bo BceneHHOU, ocHOBHBIE 00BeKTHl COTHEYHON CHCTEMBI, TEOPUU MPOUCXOKICHUS
ConHEYHON CHICTEMBI, OIpEAeNATh pa3Mephl oOpa3oBaHMi Ha JIyHe;, pacCUMTHIBATh JaTy HACTYIUICHUS
3aTMEHUN; 0OOCHOBBIBATH UCIOIH30BAHNE HCKYCCTBEHHBIX CITYTHHKOB 3€MJIH B HAPOJHOM XO35IICTBE U HAYUHBIX
UCCJIEJIOBAHHUSX.

Ilpumensamy: MapHUKOBBIN 3 DeKT A 00BCHEHN YCIOBUI Ha IUIaHETaX.

il YPOBEHb

Ymems: mpoBOIUTH TPOCTEUINNE ACTPOHOMUUYECKHE HAOMIONCHUS;, OOBICHATH: u3MeHeHus (a3 JlyHsl,
Pa3INInC MCKIAY FCOHCHTpH‘-IGCKOﬁ u I‘GHHOHGHTpH‘-IGCKOﬁ CUCTCMAaMU MHUpa, OIIUCBIBATH: OCHOBHBIC OTIINYUA
MJIAHET-TUTAHTOB OT TJIAHET 3€MHOM TPyMIbl, GU3nYecKue nmporecchl oopazoBanus COTHEYHONW CHCTEMBI.

Ha yposHne npumeHeHUus 6 HeCMaHOAPMHBLX CUMYAUUAX



I ypoBenn
O606wamp: 3HAHUS: O PU3UUECKUX PA3TUUMAX TUIAHET, 00 00pa30BaHUHU INTAHETHBIX CUCTEM Y JPYTUX 3BE3]I.

Cpasnusamsb: pazMepbl HEOSCHBIX TEJ; TEMIEPATyphl 3BE3]l PA3HOTO I[BETA; BO3MOXKHOCTU HA3EMHBIX H
KOCMHYECKUX HAOITIOIEHUH.
Ipumensmo: — MONTYYCHHBIC 3HAHMS JUTT OOBSICHCHUS HEM3BECTHBIX paHee HEeOCCHBIX SBIICHUH U MPOIIECCOB.

MOBTOPEHWUE (PE3EPB) (6 u)

3.KajengapHo-TreMaTuyeckoe IJiaHMPOBAHUE

KosmmuectBo
Ne Ha3Banue pa3aesa, TeMbl 4acoB, Cpokn
Iiaa | ®dak
H T
3akoHbl MexaHUKH ( 25 1)
1 OcCHOBHbIE OHSTHUSI MEXAHUKHU. 1
WHucTpyKTax no TexHuke 6€30MacHOCTH.
2 PaBHOMepHOE npsiMonuHeiiHoe aBrxkeHue. I papuyeckoe 1
IpEJICTaBICHUE PABHOMEPHOT'O IBHKEHUSI.
3 Penrenue 3anmau. 1
OTHOCUTEIBLHOCTh MEXAHUYECKOTO JBUKEHUSI. 1
5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEITHOE 1
JIBUKEHUE.
6 I'paduku 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU TIPH 1
pPaBHOYCKOPEHHOM JIBM>KEeHUU. Perienue 3amad.
7 [Tepemenienue npu paBHOYCKOPEHHOM MPSIMOJTMHEHHOM 1
JIBI)KEHUU.
8 Jlaboparopnas pabora Ne 1 «VccnenoBanue 1
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBHXKCHUSI.
9 CBoboanoe naaenue. Pemenue 3anay. 1
10 . JIBHKeHue Tena 10 OKPYKHOCTH C IIOCTOSTHHOM 110 1
MOJTYJIIO CKOPOCTBIO.
11 Pemenne 3anay. 1
12 KonTponbHas paboTa mmo teme «MexaHu4eckoe 1
JIBUKCHHE).
13 IlepBbiit 3ak0H Hbr0TOHA. 1
BsaumoneiictBue ten. Macca tena.




14 Bropoii 3akon HeroToHa. 1
Tpertuii 3akon HerotoHa.
15 JIBM>KEHHE UCKYCCTBEHHBIX CITYTHUKOB 3€MJIU 1
HeBecoMocTh u eperpysku.
16 JIBu>xeHue Tena noj IeMCTBUEM HECKOJIbKUX CHUJL. 1
17 Penrtenue 3anau. 1
18 KonTponbHas pabota o teme «3akoHsl HproTOHaY. 1
19 . Umniynbe. 3akoH coxpaHeHusa umnyibca. PeaktuBHoe 1
JIBUKEHUE.
20 Mexannyeckast pab0oTa ¥ MOIIHOCTb. 1
21 Pabota 1 moreHnManbHas SHEPTHSL. 1
22 PaboTa u kuHETHYECKAst SHEPTHSL. 1
23 3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUH. 1
24 Perenue 3amay. 1
25 KonTponbsHas pabora 1o reme «3aKOHBI COXpaHEHUS 1
Mexanndeckue kojaebaHus U BOJIHBI (7 9)
26 Maremarndeckuii U MPy>KUHHBIN MasTHUKU.
27 [Tepuon konebaHuit MaTEMaTHYECKOTO U MPYKUHHOTO 1
MasiTHUKOB.
28 JlaGoparopnas pabota Ne 2 «3yuenue koneOaHmii 1
MaTeMaTH4eCKOT0 U MPYKHHHOTO MasiTHUKOBY.
29 Brinyxnennslie konebanus. Peonanc. 1
30 Mexannueckue BOJHEL. Pemenue 3amay. 1
31 CBoiicTBa MEXaHUYECKUX BOJIH. 1
32 KonTpomnsHas pabota mo reme «MexaHnueckue KojieOaHus 1
Y BOJTHBI
DNeKTpOMarHuTHbIC Koliebanus U BoMHEI (13 1)
33 SIBrieHUE AIIEKTPOMArHUTHON MHYKIINH. 1
MarsuTtHbIi TTOTOK.
34 Hanpasnenue naaykimonHoro Toka. [Ipasuio Jlenua. 1
35 | CamouHIyKLHS. 1
36 Konpgencarop. 1
37 | KonebarenbHbIl KOHTYD. 1
CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHNS.
38 | BeiHyX/I€HHBIE 2JICKTPOMAarHUTHBIE KOJICOaHNUS. 1
39 | IlepeMeHHBIN IEKTPUUECKHI TOK. 1
40 | Tpaunchopmarop. 1
Ilepenada >neKTpUYECKON SHEPTUU.
41 | DAEKTpOMarHUTHBIE BOJIHBI. 1
42 | Ucnionb30BaHUE AIIEKTPOMArHUTHBIX BOJIH JUIsl iepeadn 1
uH(pOpMaIu.
43 | DnekTpoMarHuTHas IPUPOJIA CBETA. 1
44 | llkana >7€KTPOMArHUTHBIX BOJIH. 1
45 | KonTponbHas paboTa mo Teme « ANeKTPOMarHUTHBIC 1
KOJICOAHUS U BOJTHBIY.
DJeMeHTHI KBaHTOBOU Gu3uk (9 u)
46 | dororpdert*. | 1




47 | Crpoenue aroma. 1
CIHeKTpbl HCITYCKaHMSI U MOTJIOMICHHUS.
48 PapnoaktuBHOCTE. COCTAaB aTOMHOTIO fAJIpa. 1
49 PannoaktuBHBIE peBpanieHus. Pemenue 3aqay. 1
50 | SAnepHble CUIIBL. 1
KparkoBpemeHHas KOHTpoJIbHas padoTa Mo TeMe
«CTpoeHue aToMa ¥ aTOMHOT'0 SIApay.
51 SnepHble peakiuu. 1
52 | Henenue sanep ypana. llennas peakiusi. 1
S nepHbiil peakTop. AnepHas SHEpreTHKa.
53 | KparkoBpeMeHHasi KOHTPOJIbHAsI paboTa 0 TeMe 1
«DIeMEeHTHI KBAHTOBOH (PU3UKI»
TepmosiiepHbIe peakiun™.
54 | [leiicTBUSA paJuOaKTUBHBIX U3JIyY€HUH U UX IPUMEHEHUE. 1
DJeMeHTapHbIe YaCTHUIIbI .
Bcenennas (8 u)
55 | Crpoenue u macmtadbl Beenennoii. 1
56 PassutHe npeacrasieHuii 0 cucteMe Mupa. 1
Crpoenne n macmtabbl COTHEUHON CUCTEMBI.
57 | Cucrema 3emns—IJlyHa. 1
58 | ®uznueckas npupoaa MiIaHeThl 3eMJIsl U €€ €CTECTBEHHOTO 1
cnytHuka Jlynsl. Jlabopatopnas pabota Ne 5 «Onpenenenue
pa3MepoB JYHHBIX KpPaTepOBy.
59 | IlnanersL. 1
JlaGoparopnas pabota Ne 6 «OnpeneneHue BbICOTH U
CKOPOCTH BBIOpOCA BElleCcTBA U3 BYJIKaHA Ha CITyTHUKE
FOnurepa Moy.
60 | Mansle Tena COJIHEYHOM CHCTEMBI. 1
61 ConHeynas cucreMa — KOMIIIEKC T€JI, IMEIOIINX 00IIee 1
MIPOUCXOXKICHHE.
Hcnonb3oBaHue pe3yapTaTOB KOCMAYECKUX UCCIIEIOBAHUM B
HayKe, TEXHUKE U HapOJAHOM XO3SIHCTBE.
62 | KontponbHas pabora o Teme «BceneHHas . 1
MINOBTOPEHUE
63 [ToBTOopenune. Mexanuka. 1
64 [ToBTOpeHue. DIEKTPOMArHUTHBIC KOJICOAHUSI. 1
65 HToroBast KOHTpOJIbHAs paboTa 1
66 AHaM3 KOHTPOJIBLHON pabOTHI. 1
Bcero 66
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