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IHosicHuTEeALHAA3ATINCKA

Paboyas nporpamma o yae6HOMY npenmety «DPusnka» 9 Kiacc cocTaBieHa Ha OCHOBE aBTOpCKoit mporpammbl A.B. Ilepreimkuna «®Pusnka. 7-
9 xmaccer: pabouas mporpamma y nuaun YMK A.B. ITlepeimkunaa, E.M. I'yrHuk: ydeOHO-mMeToamueckoe mocoowe / mox pea. H.B. dunmonosuy,
E.M.I'yrauk. —M.: JIpoa,2021»

HapeanuzanuojaHHOMIporpaMMblOTBOIMTCSI3UacaBHeAENIO, | 02uacaBro.

Ucnonb3yemplityueOHuk: @usnka: yueonukans9xmnacca/llepsimkunA.B.—M.:«Ipodar»,2020r.

Ilnanupyembliepe3yibTATHIOCBOCHUAYYeOHOTONIpeAMeTAa

IIpeaMeTHBIEpeE3yJIbTATHI

Ne Tema

OO6y4aeMbliiHaydUTCS

O0y4aeMbIHOTyYUTBO3MOKHOCTh
Hay4UThCS

1 | Mexannueckue

UBOJIHBL. 3BYK

- paCHOSHaBaTI)MeXaHI/I‘IGCKI/ICHBHCHI/IHI/IO6’[:?[0HﬂTBHaOCHOBeI/IMeIOH_[I/IXCSI

- OINKCBIBATHbU3y4ECHHBIECBONCTBATEIMMEXaHNYECKUESBICHUS, UCTIONb3YS
(U3nYeCKUEBEINYNHBI IyTh,IEPEMELICHUE,CKOPOCTh, YCKOPEHHE,  IEPUO/]
oOparieHus, macca Tena, cuia (cuna TSKECTH,
CHJIAyIIPYTOCTH,CHIIATPEHUS ), UIMITY/IbCTENa, KHHETUYECKasIIHEPT s, [IOTEHIL
HaJlbHasPHEPrus,MeXaHuyecKkaspaboTa,CuIaTpeHNs, aMILIUTY/1a,
NePUOANYACTOTAKOIEOaHU ], ITTMHABOIHBIMCKOPOCThEEPACTIPOCTPAHEHUS ;1T
PHOMUCAHUUTTIPABUIBHOTPAKTOBATH(DU3NYECKUN

- UCIIOJIB30BAaTh 3HAHUA

sIBJICHUSI 3HaHUHU OCHOBHBIE CBOIiCTBa WIH yCIOBUS MPOTEKAHUS | OMEXaHUYECKUXSBICHUSIXB

- 3aKOHBIB3aUMO]1 STUXSBJICHUI: paBHOMEPHOECHHEPABHOMEPHOEIBUKEHHIE,PABHOMEPHOCUPAB | IMOBCEAHEBHOMKU3HU IS
eiicTBus HOYCKOPEHHOEIPIMOJIMHEHHOEABMKEHNE,0THOCUTEIbHOCTBMEXaHUUECKOT | oOecrieueHus: 6e30MacHOCTH
UIBUKCHUSATEN OJIBIKEHUS1,CBOOOJHOEIa/IeHUETEN, PABHOMEPHOEIBUKEHUE 0 | MPUOOpAIEHUU C TPUOOPAMHU

- Mexanuueckue OKPY>KHOCTH, B3aNMO/IeiCTBHE Ten, PEaKTUBHOE | HTEXHUYECKUMHUYCTPONUCTBAMU, T
KoJeOaHus JBUKEHHE,K0JIe0aTeIbHOSABUKEHHIE,PE30HAHC,BOTHOBOCIBUKEHUE(3BYK); | ACOXPaHEHUS3OPOBBIU

COOJIFOICHUSTHOPMAKOJIOTHIECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH
cpee;prUBOIUTh
MIPUMEPBINTPAKTHICCKOTOUCIIONB30B
aHus

buznyecKux 3HaAHUMA
OMEXaHMYECKUXSIBIICHUIX

51

buznYeCKuX3aKOHAX;TPUMEPHI




CMBICII ~ HCIOJB3YyEeMBIX BEJIWYMH, UX O0O003HAUCHHS M  CIUHHIIBI
M3MEPEHUs, HaX0 U Th(POPMYJIbI,CBA3BIBAIOIINEIAHH yIO(DU3NYECKYIOBETTHYN
HYCAPYTUMHUBEINYMHAMU, BBIYUCIISTh3HAUCHHEe(DU3NIECKOHBETMYMHBI;

- AHATU3HUPOBATbCBONCTBATEN,MEXAaHUYECKUEABICHUSUIIPOLIECCHI, UCIIOIb3
ya(u3nuecKre3aKOHbI: 3aKOHCOXPAHEHUIIHEPT NH1,3aKOHBCEMUPHOTO
TATOTEHUs,  OpuHOMD  cynepnosummu  cwi, [, 1T w1l
3aKkoHbIHBIOTOHA,3aKOHCOXPAaHEHUSMMITYJIbCA,3aKOH; IPUITOMPA3INYAThCII
OBECHYIO()OPMYIHPOBKY3aKOHAN €TOMATEeMAaTHIECKOEBBIPAKEHHE;

- Pa3nIMYaThOCHOBHBICTIPU3HAKMM3YUEHHBIX(PU3NUECKUXMOIeNel:MaTepra
JIbHAsl TOYKa,MHEPLMAIbHAsICUCTEMA0TCUETA;

- pelaTh3alauM,ucroib3ysa(hu3nuecKre3aK0oHbI(3aKOHCOXPAHEHUPHEPTUU
, 3A4KOH BCEMHPHOTO TATrOTEHWs, NpuHuuI cynepnosuuuu cwi, [, IIn III
3akoHbl HpIOTOHA, 3aKOH coXpaHeHMsI UMIyjlbca, 3akoH [yka,
3akoHllackans,3akoHApxumeaa)udopmyibl,cBA3bIBaOIINE(HU3NUECKUEBET
W4YuHbl (MyTh, CKOpPOCTb, YCKOpEHHE, Macca Tela, Cujia, HMITYIbC
TeNa,KUHETUYEeCKas HHEeprusi, MNOTEHUUAlbHAs SHEPrus, MeXaHH4yecKas
paboTta,cusia TPEHUS CKOJBXKEHHUsA, KOI(PPHUIIMEHT TpEHUs, aMIUIUTY/a,

MepuoJ  HMYacToTa KoJieOaHWH, JJIMHA BOJHBI M CKOPOCTH  €e
pacrpocTpaHeHUs): HAOCHOBE aHalIM3a YCIOBUS 3a/layd  3aliChIBATh
KpaTkoe yCJIOBHE,

BBIACNATH()U3NUECKUEBETUYNHBI,3aKOHBIN(DOPMYIIBI, HEOOX0AUMBIETIsIeepe
LICHUS,IPOBOIUTHPACYETHIMOIICHUBATHPEATHHOCTHIIONYYEHHOTO3HAYCHUA ]
M3UYECKOMN BEIUYUHBI.

MCIO0JIb30BAHUS
BO300HOBJISIEMBIXUCTOYHHUKOB
SHEPTUM;IKOJIOTHUECKUXITOCTIE/C
TBUIUCCIIEIOBAHUS
KOCMHYECKOTOTIPOCTPAHCTB;

- pa3iuyath
TPAHUIIBITPUMEHUMOCTH
(U3UYECKUX3aKOHOB, TIOHUMATh
BceoOmiixapakrep
(byHIaMEHTAIBHBIX3aKOHOB

(3aKkoH

COXPAHEHUSAMEXaHUYECKOMN
SHEPTUH, 3aKOHCOXPAHEHUS
HMMITYJIbCA, 3aKOHBCEMHUPHOTO
TATOTEHUS) HOTPAHUICHHOCTh
HCIIOJI30BAHNSYACTHBIX

3aKOHOB;

- HaXOJIUThaACKBaTHYIO
npeioKeHHOo3aqauepru3nuecKyro
MOJIEJTb, pa3peniaTh IpooIeMy
KaKHa OCHOBE UMEIOIINXCS 3HAaHUM
MOMEXaHUKe C
MCI0JIb30BAaHHEMMAaTEMaTHUYECKOTO
amnmapara, TaKk UIPUIIOMOITI
METO/IOB OLIEHKH.

JIEKTPOMATrHUT-
HblesIBJIEHU S
DIEeKTPOMarHuTHOE
nosie

-paCHO3HaBaTI>3J'ICKTpOMaFHI/ITHBICHBHCHI/IHI/IO6T>${CH$ITLHaOCHOBe
I/IMeIOH_[I/IXCHSHaHHﬁOCHOBHBICCBOﬁCTBaI/IJ'II/Iy'CJ'IOBI/IHHpOTeKaHI/IHI)TI/IX
SIBJICHUI: B3auUMOJICHCTBUEC MAar"auToB, 3JICKTPOMArHuTHAsA HWHIAYKIHA,
I[efICTBPIeMaFHI/ITHOFOHOJ'ISIHaHpOBO,I[HI/IKCTOKOMI/IHaI[BI/I)KYH_IYIOCH
3apﬂ)l(eHHYIOLIaCTI/II_[y,I[eI>'ICTBI/ICSHGKTpI/I‘IeCKOFOHOHHHaSapH)KCHHYIO
IIEICTI/II_[y,3.]'IeI(TpOMEll"HI/ITHIJICBO.]'IHIJI,l'IpSIMO.]'II/IHGI\/'IHOepaCHpOCTpaHGHI/Ie
CBCTA,0TPAKCHUCUIIPCIIOMIICHUCCBETA, IUCIICPCUSCBETA.
'OHI/ICLIBaTLI/I3y‘IeHHBICCBOP’ICTBaTeJ'II/I3J'ICKTpOMal"HI/ITHLIeHBJ'IeHI/ISI,
HCIIOJIb3YA (bI/I3I/I‘-IeCKI/IeBeJ'II/I‘lI/IHBIICKOpOCTLBJ’IGKTpOMarHI/ITHLIXBOJIH,
JJIMHABOJIHBIMYACTOTA CBCTA; HPHU OIMMMCAHUHU BCPHOTPAKTOBATH
(bH3quCKHﬁCMBICJ'II/ICHOJIBSYCMBIXBCHI/I‘-II/IH,HXO603H&‘I€HI/IHI/ICHI/IHI/IHH
I/I3MepCHI/Iﬂ;HaXO,[[I/ITB(I)OpMy.HBI,CBHSBIBaIOH_[I/Ie)IaHHYIO(I)I/BI/I‘ICCKyIO
BCIIMYNHYCAPYT'UMHUBCIMYNHAMU.

-HCIOJIb30BaTh3HAHUS00
AIIEKTPOMATHUTHBIXSIBIICHHSIXB
MOBCETHCBHOKU3HU IS
obOecneueHns10€30aCHOCTHIIPH
00paIeHUUCTIPUOOPAMUH
TEXHUYECKUMUYCTPONCTBAMMU, TS
COXPaHEHUSA3I0POBbSIH
COOITIOICHUSTHO PMIKOJIOTHYECKOTO
MIOBEICHUSABOKPYKAKOLIEHCpEIE;
MPUBOIUTHIIPUMEPBIBIUSHUS
AIIEKTPOMATrHUTHBIXU3TYyIEHUITHA
JKUBBICOPTaHU3MBI;
-pa3nuYaTbrpaHUIIbI




- AHAJIM3UPOBAThH CBOMCTBA TCII, SJICKTPOMArHuTHBIC SABJICHUA n
IPOLIECCHI,UCHOIb3YA(PU3NIECKUE3aKOHBI:3aKOHOTPAKEHUACBETA,3aKOHIIPE
JOMJICHUSICBETA;IPHUITOMPA3NNYATHCIOBECHYIO(DOPMYTHPOBKY3aKOHAT
CroOMAaTEMATHYCCKOCBBIPAKCHUC.

- [PUBOJUTHIPHUMEPHINTPAKTUYCCKOTOUCTIONH30BaHUA(PHU3NICCKIX3HAHHIA
OQJICKTPOMArHUTHBIXSABJIICHUAX

- pemaTh3aaaun,uCroIb3ya(hu3nIeCcCKIe3aKOHbI(3aKOHOTPAKEHHSICBETA,
3aKOH IIPEIOMIICHUS CBETA) 51 bopmyIbl, CBSI3BIBAIOLIME
(1)I/I3I/ILIGCKI/IGBCJ'II/IT-II/IHI)I (CKOpOCTB SJICKTPOMAruuTHLIX BOJIH, JAJIMHA BOJIHBI
U 4acTOTAcBeTa: Ha OCHOBE aHAJIN3a YCIOBHS 3a/laud 3allUCBIBATh KPATKOE
YCIIOBHE,BBIACTIATH (1)I/ISI/I‘I€CKI/I€ BCINYNHBI, 3aKOHBI H q)OpMYJ'IBI,
HCO6XOHI/IMI)I€ Jjee  pCelICHuA, MOPOBOJAUTL pacCd€Tbl MW OLCHHUBATH
peaTbHOCTh MOJy4eHHOTO3HAYCHUA(DU3NIECKOI BEITMUNHEI.

NPUMEHUMOCTH
(U3NIECKNX3aKOHOB, IOHUMATh
BceoOmiixapakrep
(byHIaMEeHTaIbHBIX3aKOHOB U
OTPaHWYCHHOCTHUCTIONB30BAHMSY
ACTHBIX3aKOHOB;

- HCIIOJIb30BATh
MIPUEMBITIOCTPOCHUAPU3HIECKIXM
ojeneil,nouckan GopMyaIupOBKI
JI0Ka3aTeIbCTB
BBIIBUHYTBIXTUTIOTE3UTEOPETHYECK
MXBBIBOJIOBHA OCHOBE
OIMITUPUYECKUYCTAHOBIICHHBIX
¢bakToB;

- HaXOJUTha/ICKBATHYIO
NpeIOKEHHO3a1auePU3HIeCcKyIo
MOJIEJTb, pa3peniaTh IpooIeMy
KaKHa OCHOBE UMEIOIINXCS 3HAaHUM
003J1eKTPOMarHUTHBIX SIBICHUSIX
CHUCIIOJIb30BaHUEM
MaTeMaTHYecKoroarmnapara, Tak u
P IOMOIIIUMETOIOBOLICHKH.

KBanroBbie
ABJICHUSA
Crtpoennearomaunar
OMHOTOSIIpa

- pacCllO3HaBaThb KBAHTOBBIC SABJICHUSA u OOBSACHATH Ha OCHOBE
I/IMeIOH_[I/IXCH?)HaHHﬁOCHOBHBICCBOI;'ICTBaI/IJ'II/chHOBI/IﬂHpOTeKaHI/Iﬂf)TI/IXﬂBJ'ICH
Hii:eCTEeCTBEHHAs MU HCKYCCTBCHHAsd pPaauOaKTUBHOCTh, O-, B' " v-
I/ISJ'Iy‘IeHI/IH,BO3HI/IKHOBeHHeHHHeﬁanOFOCHGKTpaI/IL’sHy‘ICHI/ISIaTOMa;

- OHI/ICLIBaTbI/ISY‘ICHHBIeKBaHTOBBIGHBHGHI/IH,I/ICHOHLSYH(I)I/ISI/I‘IGCKI/IeBeJ'II/I‘lI/I
HLIIMaCCOBOCLII/ICJ'IO,3ap$IIIOBOC‘II/ICJ'IO,HepI/IO,I[HOJ'IypaCHa)Ia,3H€pl"I/I${(1)OTOHO
B;HpI/IOl'II/ICaHI/II/IHpaBI/IJ'IBHOTpaKTOBaTBQ)HSH‘leCKHI;’ICMLICH HCIIOJIB3YECMbIX
BCIINYHMH, Hux 0003HaYEHHS u (S910505050005)
I/ISMepeHI/IH;HaXOI[I/ITBq)OpMy.]'IBI,CB}ISBIBaIOH_[I/Ie,Z[aHHYIO(l)I/BI/I‘{eCKYIOBeJ'II/ILII/I
Hyc,[[pyrI/IMI/IBeJII/I‘-II/IHaMI/I,BBI‘II/ICJ'ISITB3H3‘ICHI/IG(I)I/ISI/ILIGCKOI‘/’IBCJ'II/I‘-II/IHBI;

- AHAJIM3UPOBATHL KBAHTOBBIC ABJICHUSA, HCIOJIB3Y: (I)I/ISI/ILIGCKI/IG 3aKOHBbI
HITIOCTYJIATBI:3aKOHCOXPAHCHUAOHCPT NN, 3aKOHCOXPAHCHUASICKTPUUICCKOT 03
apsAaaa,3aKOHCOXPAHCHUAMACCOBOI0OYHNCIIA,3aKOHOMCPHOCTUU3ITYIYCHUAUIIOT
J'IOH_[eHI/IHCBeTaaTOMOM,HpHBTOMpaSHI/I‘{aTBCHOBCCHYIO(l)OpMy.TII/IpOBKyfiaKOH
aueroMaTeMaTn4cCKocC

BBIPAKCHUC,

- HCTI0JIb30BaTh MOJTY4YECHHBIE
3HAHUSB IMOBCETHEBHOM KU3HU
npuoOparieHuu ¢ mpudopamu
UTEXHUYECKUMHUYCTPOUCTBAMHU(CUET
YHUKUOHU3UPYIOIIUXYACTHII,
JIO3UMETP), IS
COXPAHEHUS3A0POBbS U
COOJIr0IEHUS
HOPMOKOJIOTHYECKOTO

MOBE/ICHUS

BOKpYKaroLIencpene;

- COOTHOCHUTH SHEPTHUIO
CBS3MATOMHBIXsIZIEpcaepeKToMMA
CCBI;

- MPUBOAUTD MIPUMEPHI
BIUSHUSAPAINOAKTUBHBIX
U3JIy4CHU I




HaKMBBIEOPTraHU3MbI;[IOHUMATh
MPUHLUITICHCTBUAI03UMETPAND
a3JIM4aThyCIOBUSETO




- pasjiidyaTtb OCHOBHBIC IMPU3HAKN HJIaHeTapHOI;'I MOACIN aToMa, | UCIIOJIb30BaHMA,

HYKJIOHHOMMOJEJIN aTOMHOTO f1pa; - IOHUMATh

- MPUBOAMTHIIPUMEPHITPOSBICHUSIBIPUPOICUIIPAKTUYECKOTOUCTIONH30BA | IKOJIOTHUECKUEITPOOIIEMBI,
HHUS paauOaKTUBHOCTH, SIIEPHBIXU | BOBHUKAIOLINE
TEPMOSIACPHBIXPEAKIIN I, CIIEKTPATIbHOTOAHAIN3A. MPUHCTIOJIb30BAHU U

ATOMHBIX?JICKTPOCTAHIIUIN, HITYTHD
CILIEHUAITUX MTPOOIIEM,
NEePCIEKTHUBBINCIIONB30BAHUS
YIIPaBISIEMOTOTEPMOSICPHOTOCHH

TE3a.
DJieMeHTbIa - yka3piBaTh HaszBaHusi 1wiaHeT (CoOJHEYHOW CHCTEMBI, pa3iMyaTrh | - YKa3bIBaTh OOIIHME CBOMCTBA
CTPOHOMMH OCHOBHBICTIPU3HAKUCYTOUYHOTOBPAIIEHU3BE3THOTOHE0a, TBIKEHUSJ[yHBI,C | HOTIMYUATIIIAHET3EMHOUTPYTITTBIN
- Crpoenune OJIHIIAUILJIAHET OTHOCHUTEIBHO3BE3; IUTAHET-THTaHTOB; MaJIbIX
naBoJIFOMSI B - TOHUMAaThPA3INYUSIMEK YT eTUOLECHTPUIECKOMUT €OLIEHTPUUECKONCH TesrCoTHEYHO CHCTEMBI U
CEJIEHHOM CTEMaMUMHUPA OOJBITUXIIAHET; TTOJTH30BATHCS
KapToi3Be3THOroHe0anprHa0II0]
CHHIX3BE3JHOroHe0a;
- pa3nuyathb

OCHOBHBIEXaPAKTEPUCTUKU
3Be3 1 (pa3mep,IBer,
TeMIieparypa)
COOTHOCHTBLIBET3BE3/IbICECTEMIT
epaTypou;

- pa3nuy4aTh rUMOTE3bI
onpoucx0x1eHUNCOJIHEYHO
HWCHCTEMBI.

o v >~ w

JII/I‘IHOCTHbIepe?oyJIbTaTBI:
(1)OpMI/IpOBaHI/ICHO3H8.B8.TGJ'IBHBIXI/IHTepeCOB,I/IHTCHHCKTyaJIbHBIXHTBOp‘leCKI/IXCHOCO6HOCT€I>'Iy‘IaH_[I/IXC$I;

Y6 CXKACHHOCTHEBBO3MOKHOCTHIIO3HAHUAIIPUPOABI,BHCO 0x0 AUMOCTUPA3YMHOTONCIIOJIB30BAHUAI0 CTI/I)I(eHI/II\/'IHaYKI/II/ITeXHOJ'IO rnﬁﬂnﬁnanLHeﬁmerop%
BUTHUAYCITIOBCUYCCKOT' OO 6H_ICCTB a4, YBAXKCHUCKTBOPIIAMHAYKUUTCXHUKHU, OTHOH_ICHI/IeKq)I/BI/IKeKaKBHeMeHTy'O 6mequOBequKo fIKyJ'II:TypBI;

CaMOCTOATCIIbHOCTLEBIIPHUO 6peTeHI/II/IHOBLIXBHaHHﬁHHpaKTquCKHX YMCHI/Iﬁ )
TOTOBHOCTBK BbI 60py)KI/I3HeHHOI‘ OIIYTUBCOOTB E€TCTBHHCCOOCTB CHHBIMUHUHTCPECCAMUUBO3MOKHOCTSAMU,
MOTHBALIUAO 6p a30BaTeIbHONACATEIbHOCTUIIIKOJIbHUKOBHA0CHOBEIIMIHO CTHOOPHUCHTHUPOBAHHOTOIIOAXO 14,

(opMUPOBAHUELIEHHOCTHBIXOTHOIIEHUMIPYTKAPYTY, YIUTEII0,aBTOPAMOTKPBITHHMM300peTeHUI, pe3yIbTaTaMOOyUeHHSL.



METal'lpe)IMeTHbIepel}y.]'leaTbl:



1. OBJIaICHUEHABLIKAMHUCAMOCTOATEIIBHOT OHpI/IO6peT€HHﬂHOBBIX3HaHHﬁ,OpFaHI/I3aI_II/II/IyLI€6HOI>'II[GSITeJIBHOCTI/I,HOCTaHOBKHHeHeﬁ,HHaHHpOBaHI/ISI,CaMOK
OHTpOJISII/IOI_ICHKI/IpCSyJIBTaTOBCBOef/'II[e}ITeJIBHOCTI/I,YMGHI/ISIMI/IHpCI[BI/IZ[CTLBO?;MO)KHBIepe3yanaTBICBOHXI[eI>'ICTBHﬁ;

2. TIOHMMaHUE pA3TUYUNd MEXKIy HCXOJHBIMU (PakTaMH W THUIOTE3aMH ISl WX OOBACHEHHs, TEOPETHUYECKUMH MOJEISMU U PpeallbHbIMU
00BEeKTaMu,0BIIa/IEHUEYHUBEPCATbHBIMUY4eOHBIMUICHCTBUMUHATIPIMEPAXT UITOTE3ISI0 ObICHEHUAN3BECTHBRIX () aKTOBUIKCIIEPUMEHTATEHOHTIPOBE
PKUBBIIBUTAEMBIXTUIIOTE3,pa3pab0OTKU TEOPETUUECKUXMO/IENIEH TPOLIECCOB UJIH SIBJICHU;

3. (opMupoBaHNEYMEHUIBOCTIPUHUMATH,IEpepadaThIBATEUIIPEIbABISTHHH(DOPMAIIMIOBCIIOBECHOH,00pa3HOM, CHMBOINYECKOH (hOPMAax,aHATU3HPOBAT
b ® T1epepabaThIBaTh  IOJYYCHHYI0 WHGOPMAlMIO B  COOTBETCTBUM C  IIOCTAaBJICHHBIMH  33/ladyaMH, BBIIEIATH  OCHOBHOE
COJIep’)KaHUEITPOYNTAHHOTOTEKCTAa, HAXOIUTh BHEMOTBEThI HAITOCTABJIEHHBIEBOIIPOCHI MM3JIaraTh €ro;

4. TPUOOPETEHHEOIBITACAMOCTOSATEIHHOIOIIONCKA,aHATN3an0TOOPanH(POPMALIMHCHCIIONB30BaHNEMPA3INYHBIXHCTOYHUKOBH HOBBIXMH(OPMAITUOHHBIX
TEXHOJIOTUH IS PEIICHUANIO3HABATEIbHbBIX3a1a4;

5. pa3BUTHE MOHOJIOTMYECKON M IUAIOTUYECKOM pedH, YMEHHUS BbIpa)kaTh CBOM MBICIM U CIIOCOOHOCTH BBICIYIIMBAaTh COOECeIHHKA, TTOHUMATh
€roTOYKY3pEHHMSI, IPU3HABATHIIPABOIPYTOrOYeI0BEKaHauHOEMHEHHE;

6. OCBO eHI/IerI/IeMOB}ICfICTBHfIBHeCTaHJIapTHBIXCHTyaHI/ISIX, OBJIAICHUCOBPUCTUYCCKUMHUMETO JAMUPCILICHUATIIPO 6.]'IGM;

7. (QopMupoBaHHE YMEHHUH pabOTaTh B TPYINIE C BBINOJHEHUEM pAa3IHYHBIX COIMAJIbHBIX POJieH, MPEeACTaBIATh U OTCTaHUBaThb CBOM B3TJISIbI
NyOeKCHUS, BECTUIUCKYCCHIO.

Conep:kanmneyyeOHOronpeamera

MEXAHUYECKHUESIBJIEHUSA
3akoHbIB3auMoieiicTBUIABMKeHUsITE1(34uaca)

MarepuanibHass Touka. Cucrema otcyera. Ilepememienne. CKOpPOCTh NPSAMOJMHEWHOrO  paBHOMEPHOro JABWKEHHS. [IpsmonuHeliHoe
PaBHOYCKOPEHHOEBM)KEHHUE: MTHOBEHHAs CKOPOCTh, YCKOPEHHUE, nepeMenieHue. ['paduku 3aBUCUMOCTH KMHEMATHUECKUX BEJIMYMH OT BPEMEHH IMPHU
pPaBHOMEPHOM

HMPaBHOYCKOPEHHOM/IBI3KEHUU. OTHOCUTEIIbHOCTBMEXaHMUECKOT OB EHUS. [ eoLIeHTpruyecKasureamoeHTpuueckascucteMmpiMupa. InepunansHas
cuctema orcyera. llepBbiii, BTOpoit u Tpetuit 3akoHbl HpiootoHa. CBobomHoe mazenue. HeBecomocTh. 3akoH  BCEMHUPHOTO
TaroteHus. IckyccTBeHHbleCTTYTHUKY 3eMiu. MMitynibe. 3aKOHCOXpaHEHUSMMITYJIbca. PeakTHBHOEIBHKEHNE.

MexaHn4yecKueKkoJ1e0aHuANBOJHbL.3BYK(154acoB)

Koneb6arensHoeasmwxenne. Konebanusrpyzananpysxune. CBo0oiabIeko1e06anus. KonebatenpHascuctemMa. MassTHUK. AMIUTUTY 1A, TEPUO1, YacTOTa
konebanuid. ['apmoHmueckue  koneOanus.  [IpeBpaiieHue  sHepruM  NOpud  KoJeOAaTENbHOM  JIBIKEHHMHU.  3aTyxawolue  KoJiebaHus.
Brinyxennbsiexonebanus. Pezonanc. Pacnpocrpanenue xonebanuil B ynpyrux cpenax. [lonepeunsie u npojosibHble BoJIHBI. J{muHa BoJHbBI. CBS3b
JUTUHBI BOJIHBI COCKOPOCTBIO €€ PacHpOCTPaHEHHs! U NMepuoJIoM (4acToToit). 3ByKoBbIe BOJHBL. CKOpOCTh 3ByKa. BbicoTa, TeMOp M I'POMKOCTH 3BYKA.
3xo0. 3ByKoBoiipe3oHaHc. IHTepdepeHnns 3ByKa.



IJIEKTPOMAT'HUTHBIEABJIEHUA

DJleKTpOMarHuTHoemnose(244yaca)

OnHOPpOIHOEGWHEO JHOPOAHOEMAar HUTHOeToJie. HarpaBnennerokanHanpasieHueTnanieromarautnoronoss. [ IpasunoOypasunka. OGHapyxeHHne
MarHuTHOTO IOJIAL. IIpaBuio JEBOM  PYKHU. Nunykuusa MAarHuTHOTO OJIA. MarsuTHbI1 MIOTOK. OnbITh @apanes.
OnexTpoMarHuTHassMHyKuust. Hanpasinennenn nykimonnorotoka. [ IpasunoJlenna. AAsnennecamonnnykiuu.l lepemennsiiitok. I 'eHeparopnepeMeHHOTOT
oka.lIpeoOpa3oBanus >Hepruu B deKTporeneparopax. Tpanchopmarop. Ilepenaua snexTpudeckol SHEPrUM HA PACCTOSHUE. DJIEKTPOMArHUTHOE
1oJie. DJEeKTPOMarHuTHoIe BOJIHBL. CKOPOCTh PACHpPOCTPAHEHMsI AJIEKTPOMArHUTHBIX BOJIH. BiMsHME SJIEKTPOMArHWTHBIX H3IY4€HUH Ha >KHUBBIE
opranusmbl. KonebarenbHbIiikoHTYp. [lonydeHnesnekrpomarautaeixkoneOanuil.  lpunuuneipaguocsszunreneBuaeHus. Intepge peHusaceera. AneKTpo
MarHutHas Tnpupoaa cBera. lIpemomnenwe cBera. Ilokaszarens mnpenomuienus. Jucnepcus cBera. llBera Tten. Chektporpad u
cnekTpockon. Tunslontuyeckux crnekrpos.CnekrpansHblifananu3. IlornomennenncnyckanecseraaroMamu. L Iponcxox 1eHueIMHeHYaThIXCIIEKTPOB.

KBAHTOBBIEABJIEHUSA

Crpoenuearomanaromuorosiapa(194acos)

PannoakTHBHOCTh KaK CBUJETEIHCTBO CIOKHOTO CTPOCHHS aToMoB. Anbda-, Oera- m ramma-uznydeHus. OnbiTel Pesepdopna. fAnepnas monens
atoma.PannoaktuBHbIenpeBpanieHUsIaTOMHBIX s Aep. CoxpaHeHHe3aps10BOrOMMAacCOBOTOUHUCEINPHs AEPHBIXpeaKIusaX. MeTo AbIHa0II0ICHUSIUPETUCTPall
WU 4acTUIl B simepHoi (usuke. [IpoToHHO-HEHTpOHHAsS MOJenb sapa. PU3NYECKU CMBICT 3apsaoBOro W MaccoBoro uucen. M3ortomsl.lIpaBuio
cMmereHus s anbda- u O0era-pacnama. JHEprus CBsI3U dacTuil B siape. [enenue sanep ypana. Llenmnas peaxius. Sneprast sHEpreTrka. IKOJIOTHIESCKIE
poOIIeMbI paboThI ATOMHBIX AJIEKTPOCTAHIUMN. ITepuon noJypacraja. 3aKkoH pPaauoOaKTUBHOTO pacnana. Bnusinue
Pavo0aKTUBHBIXU3ITydeHUTHAXKUBBICOPTraHU3MBL. TepMosiiepHas peaxiiusl.

QJIEMEHTBIACTPOHOMMUU

CrpoenunemsBoronnsiBeenennoii(64acon)

CocraB, crpoenue wu mpoucxoxjaenue Conneunoir cucrtembl. [lnanersim Manbie Tena ConHeyHoi cuctembl. CTpoeHHe, U3Iy4YeHHUE U
sBosonusCoHan3sesa. CTpoeHuen 3Bosrons BeeneHnon

MOBTOPEHME(4uaca)



PCﬂJIHC}ﬁHHﬂBOCHHTﬂTCJILHOFOHOTeHHI/IaJIaIIpe)IMeTa

[ToOyxenune IIKOJIBHUKOBCOOTIOIATh Ha
YPOKEOOIETPUHSATEIE HOPMBI TIOBEICHUS, TIPaBHUJIa OOIICHHUS C
YUUTEIAMU

I/IHIKOJII)HI/IKaMI/I,HpI/IHHI/IHI)Iy‘-IC6H0fII[PICHI/IHJH/IHBII/ICaMOOpFaHI/ISaIII/II/I.

- CO3/IaHMECUTYAIH YCIIeXa UISIKAXKIOTOYUCHHKA;
WCII0JIb30BaHNUEPA3HOOOPa3HBIX(DOPMYPOKA;
- UCII0JIb30BAaHNEHOBBIX3HAHUNHAAPYTUXYPOKaX;

HpI/IBJ'Ie‘-ICHI/ICBHI/IMaHI/ISIy‘-IaHII/IXCHKHeHHOCTHOMyaCHeKTYI/I?;y‘-I
AeMbIX Ha YpOKax sBJICHUN, OpPraHU3alus ux padboThl
CIOJy4aeMOMHaypOKeCOIMaIbHO3HAYMMO WK HopMaruei.

- UTHULIMMPOBAHUEOOCYKIEHUS CydalllUMUCAy4e0HOMIPOOIeMBI;

- BRICKA3bIBaHNEIEThMUCBOCTOMHEHHS,

- BBIpa00OTKayoOy4aroUIMXcsi CBOETOOTHOIICHUAKIIPOOIIEMeE;

- OpraHM3aNUAYyIUTEIeMIPYIIIOBBIXIIPAKTHIECKUXMIIA00paTOPHBIXpA
00T,CIIeTbI000YUEHUSIKOMaH THOMPAOOTEN B3aMMOICHCTBUIOC
NPYTUMHUIETHMH.

Hcnonp3oBanue
BOCITUTATEIPHBIXBO3MOKHOCTEH COICPIKAHUAYIeOHOTO MpeIMeTa.

- IEMOHCTPAIUAIETIMIIPUMEPOB
OTBETCTBEHHOTO,I'PAKIaHCKOTOTIOBEACHHU S, IIPOSBIICHUSTUETIOBEKOTIO0US
uI00pOCEePICIHOCTH;

- TOI00PYUUTETEMCOOTBETCTBYIONTUXTEKCTOBISTYTCHHS,
BHJICOPOJMKOBIISIIPOCMOTPA, 33 Ia4 1T PEIICHUS, TPOOJIEMHBIXCH
Tyalui.




[TpumMeHeHneHAYPOKEMHTEPAKTUBHBIX(hOPMPAOOThLY
YAITUXCSICOBMECTHO CYUUTEIIEM.

Hcnonap30BaHNEyIUTENIMUMHTEPAKTUBHBIX
(opMHAYPOKEBCOOTBETCTBUUCTEMATHUECKUMILIAHUPOBAHUEMKYPOKAM:
00y4aroUIUEenTphl;

MO3rOBOMUITYPM;

JTUCKYCCUU,Ie0aTh;

KCHCHBI;

TBOPYECKUE3aJaHNUS;

rpynnoBaspadora;

paboTaBmnapax.

[TonnepkkaMOTUBALMUAETENKIIOTYYEHUIO3HAH U, HAJTA)KUBaH
HIO

MMO3UTUBHBIXMEKINYHOCTHBIXO THOIIIEHU B KIIACCE, TOMOTAIOTYCT
aHOBJIEHUIOJ00pOXKenaTeaIbHOHaTMOC()EephIBOBpEMAYPOKA.

- ITPOBBIEMOMEHTHIHAYPOKE;

MUHHUTIPOCKTHI;

CO3/TaHUECUTYAIIMNYCIIeXa;
(dbopMupyIOIeeOIeHNBAHUECHAYPOKE;

0 IIepKaHUEHHTEPECAKITPEMETY, i3 ydaeMOTEMe.

ConuanbpHO 3HAYUMBINA

HUB3aUMHOUITIOMOIIIH.

OTIBITCOTPYIHUYECTBA

- paboTaBrpymnmaxumnapax;
- KOMITMJIMPOBAHUECOIEPKaHUA00pa30BaHUSUCOITNATHLHO3
HAaYNMBIXaKIAH.

DopMUPOBAHNEHABBIKACAMOCTOSTEIHHOTO
PELICHUATEOPETUYECKOUIPOOIEMbI, HaBbIKar
€HepUPOBAHUSINO(DOPMIICHUSCOOCTBEHHBIXHIEH,
HaBbIKayBXKUTEJIbHOTOOTHOLICHUSKUYKUMU
JIesIM, HaBBIKAITyOJTMYHOTOBBICTYIIICHUS
nepenayIuTopueinapryMeHTHPOBaHHUSL.

-MHUITUUPOBAHUEHUTIOIJIEPIKKA
HCCJIEI0BATEIIbCKOMACSITEIIBHO CTUIITKOIbHUKOBBPAMKaXp
eaM3alMMIMUUHINBU YA TbHBIXUTPYIIIOBBIX
HCCJIEI0BATEIIbCKUXITPOEKTOB;

-IIPUEMMOJICpaIiu;

-"Mo3roBoHIITYpM".




I'padux peanusanum padodeii nporpammsel no pusmnke 9 Kiaccos

Ne HaunmeHoBaHue pa3je/ioB Bceero JlaGopaTopHublie padorbl | KoHTpoJIbHBIE padoTHI Mara IIpumepHoe
n/n 4yacos KOHTPOJIbHBIX KOJIU4€eCTBO
padort CaMOCTOSITEILHBIX
padoT, TecToB,
3a4eToB
yqammxcst
1 Brenenue 4 0 Bxoanast koHTpOJIbHAS 2
paboTta
2 3aKOHBI B3aUMOJICUCTBUS U 34 JIP Ne 1 Ne 1«3aKoHbI 10
JBHKCHUS TEJI «HccnenoBanue B3aMMO/ICHCTBUS
PaBHOYCKOPEHHOTO JBUKCHUS TeIy
NIBUKEHHUA 0€e3
HAYaJIbHOM CKOPOCTHY.
JL.P Ne 2 «M3mepenne
YCKOpEHUs
CBOOOIHOTO ITaICHUSD)
3 Mexanuueckue kojaeOaHus ¥ BOJHbl | 15 JI/P Ne 3 «MccnenoBanue Ne 2 «Mexanuueckue 5
3aBHCHMOCTH IIEpUOJIa U KOJIEOaHUs ¥ BOJHBD)
YacTOThI CBOOOAHBIX
KoneOaHui MasTHUKA OT
JJIMHBI €TI0 HUTH»
4 DNEKTPOMAarHuTHOE M0JIE 24 JI/P Ne 4 «M3yuenue Ne 3 8
SIBJICHUS «OJIEKTPOMAarHuTHOE
JJIEKTPOMAarHUTHOM 0JIE»
WUHAYKLIAN
JI/P Ne 5 «HabGmronenue
CIUIOLIHOTO U
JMHENYATOrO CIIEKTPOB
VCITYCKaHUs»
5 CrpoeHne aToMa U aTOMHOTO si1pa 18 Ne 6 «3mepenne Ne 4 «Ctpoenue aroma u 6
€CTECTBEHHOI'O aTOMHOTO Spa
panuanoHHoro (oHa
JIO3UMETPOM»
Ne 7 «M3yuenue nenenus
sipa ypaHa 1o




doTtorpadusiM roToBBIX
TPEKOBY»

Crpoenue u 3Bomtonus Beenennon S) [Ipoext «EctecTBeHHbIE 0 1
CIIYTHUMKH IIJIAHET 36MHOU
rpynusl», «EcTrecTBEHHbIE
CIyTHUKH IJIaHET-
TUTAHTOBY
IToBTOpEHUE 2 HTorosast KOHTpOJIbHAS
paboTta
HWroro: 102 7 6 32




KanenagapHo-teMaTH4yecKoeiiaHMpoOBaHUeNOPU3NKUIKIacC

Ne/Ne HaumeHoBaHus Conep:xaHuereMbl XapakrepucTuka Hdara Hara
pa3aesioB/TeMbl BH/IOB/1€ITEJIbHOCT IJIaH. daxr.
YPOKOB "
3akonbIB3anMoielicTBUsinABUKeHUsITEeN(3449aca)
Onucanue Haspisaror npaBuia
JIBIDKCHUS. TEXHUKHOE30MaCHOCTH.
BBOAHBIHUHCTPYKTAXKIIOO MarepuanbHas TOYKa Kak | JlatoTompeaeneHnenoHsITuIOKMaTepraib
1/1 XpaHeTpy/a. MoenbTena. KpurepunzaMeHbsiTena | HasTOUKay,
MarepuanpHas MaTepuaIbHON «IOCTyNaTeIhHOE JIBIKEHUE,
Touka.CucremaoTuera TOYKOM. «CHCTEMaOTCUETa»,MCTOJIb3yTyICOHHK.
[TocrynarensHoe | [lepeuncnstoTkpuTepun3aMeHbITEIaMaTe
nemwxkenue.CucreMaoTcueTa. PUATBHOMTOUYKOI.
[Tepemenienue. Paznuuue JlarorornpeeieHUEeNOHATHAM Ty Thb»1
Mepememenue MEXKIYIIOHIATUSAMU «ITyTh) U | «epemenieHuey. PaznnyaroT«nyTe»u
’ «nepemenieHne». Haxox1eHnekoop | «IepeMeIicHue. Haxonst
2/2 Omnpenesnenne PEMEIIL A p peMet 2 axox
JUHATHI Tena [0  €ro | KOOPAMHATHITEIANO0ErOHAYAIbBHOUKOOP/
KOOPAMHATBLABUKYIIETOCS .
S Ha4yaJIbHOM KOOpJMHATE MHATEUIPOECKINH BEKTOpaIrepeMeNICHUSI.
) UIIPOEKIIUUBEKTOP
anepeMenieHusl.
[Iepemenienue Ha3p1Bat0TOCHOBHBIEOCOOEHHOCTUIIPSIMO
[Tepememnienue .
3/3 . IpHY | JTHHEHHOTO
MPUITPAMOJIMHEMHOMPABH .
NPSIMOJIMHETHOMPaBHOMEPHOMIBU PaBHOMEPHOTO
OMEPHOM/IBUKEHHUU.
YKEHUU. JIBUKEHHUS. PeraroT3aiaum, ucnosib3ys
MOJTYYCHHbIC3HAHHUS.
Bxommas [IpssMOTMHENHOEPABHOYCKOP Ha3piBat0TOCHOBHBICOCOOCHHOCTUIIPSIMO
€HHOE/IBM)KEHHE. JMHENHOTOPAaBHOYCKOPEHHOTOIBHXKEHUS
4/4 KOHTpOJIbHasipaboTa.
.Pematorrpaduueckuesanaun, ucons3ys
I'padmyeckoenpencraBneH
MOJTYy4eHHBIE3HAHUS.
VEJIBUKECHHUSL.
Pemennesagaunoreme Pemienne  3amau no  teme | Pemarorzamaunnoreme«l padudeckoenp
5/5 «['pacduueckoe «['paduueckoe €ICTaBICHUEABUKEHUSD.
MpEACTABICHUE MPEJICTABIICHUE
JIBUKEHUSI. JBUKECHUS.




6/6

PaBHOyCKOpeHHOE
JIBU>)KEHUE. Y CKOPEHHE.

MruoBennas

YckopeHue.

CKOPOCTb.

Harot OIpEaEIICHUE MOHATUSAM
«MTHOBEHHAsICKOPOCTh»,KYyCKOPEHUEY.




Ha3zbiBaroTpopMynbLUITHAX 0K ICHUSYCK

OpEHHUSL. [IpuBoaT
MIPUMEPBIYCKOPEHUSIBIIO
BCE/IHEBHOWMKHU3HU.
CkopocTb OnpenenstoT,0T4er03aBUCUTCKOPOCTHIIP
CKOPOCTH MNPSIMOJIMHEHHOTO | SIMOJIMHEHHOTO
IpAMOTHHEHHOTOPABHOYCK paBHOYCKOpEeHHOToABM K eHus. [ pa PaBHOYCKOPEHHOTOIBUKE
77 (UKCKOPOCTH. HUSL. CocraBisior
OPEHHOTO bopMyITyHAXO0XK ICHUS
JIBKCHMUSL.
I'padukckopoctu. .
CKOPOCTHIPSIMOJIUHEHHOT
0
PaBHOYCKOPEHHOTO/IBUKE
Hus. OnpenenstoTGu3ndecKUeBETUUNHBI
MCHOJIB3YSTPahUKCKOPOCTH.
[Tepemenienue OnpenensoTnepeMenieHUETPUTTPSIMOIII
MpUMIPSIMO | HEHHOMPABHOYCKOpEHHOMABMKeHNU. Ha
[Tepememenue JIMHEHHOMPaBHOYCKOPEHHOM XOIAT3aKOHOMEPHOCTH, IPUCYILIHE
8/8 MPUPABHOYCKOPEH JIBYDKCHUU. NPAMOJIMHEHHOMY
HOMIIBM)KCHHH. 3aKOHOMEPHOCTH, PaBHOYCKOPEHHOMY/IBH)KCHUIOOE3HAYAIT
MPUCYIINE | bHOH CKOPOCTH.
IPSMOJIMHETHOMY
PaBHOYCKOPEHHOMY
JBUKEHUIO
0e3HauaIbHOMCKOPOCTH.
Pemennesagaunoreme Pemenune  3amau no  teme | Pemaror 3a/1a4u o TeMe
9/9 «PaBHOYCKOpEHHOE «PaBHOYCKOPEHHOCIBUIKCHUEY. «PaBHOYCKOPEHHOEABUKEHUE.
JBUKEHUEY.
[IepBUYHBIMMHCTPYKTAXK Hccnenosanne Hccnenyror
MoOXpaHeTpyJaaHa PaBHOYCKOPEHHOTOABM)KCHUA0E3HA PaBHOYCKOPEHHOE
paboyem 4aIbHOMCKOPOCTH IBUKEeHNEeOe3HAYaIbHOHCKOPOCTH. 310
10/10 Mmecte.JlaboparopHas HSIOT TabauILy
pabota 3KCIIEPUMEHTAIbHBIMU
Nel«HccnepoBanuepaBHO JTAHHBIMU.

YCKOPEHHOTO
NBIDKEHUS 0€3
HAYaTbHOHCKOPOCTHY

JlenaroTBBIBOJBIHA0 CHOBETIOTYYEHHOTOP
e3ynbTara.




11/11

OTHOCHUTEILHOCTD
JIBUKCHUS.

OTHOCHUTENBHOCTHTPAEKTOPHUM, IIEP
€MEILIEHHUS,ITyTH,CKOpOCTH. 'eonieHT
pudeckas

U
reJMOLIEHTPUYECKAICUCTEMBIMUPA.
[Ipynumnna CMEHBI JTHS u

HOYHMHA3eMJ1e(BreJIMOLIEHTPUUYECKO
i
CUCTEME).

[IpuBOAATIIPUMEPBIOTHOCUTEIBLHOCTUTPA
€KTOPUHU,IIEPEMELLIEHUS, ITyTH,CKOPOCTH.
JatoronpenenenuenonatusaM«l eoneHTp
MYECKasIUT €TMOLIEHTPUUECKasICUCTEMBIM
upay.

Ha3piBatoT nmpuumHy CMeHBI JHS U
HOUYMHa3eMJie(BreJIMOLIEHTPUUECKO N




cucreme).

HNuepumanbHpIECUCTEMBI

[IpruMHBIABUKEHUACTOUKU3PEHUS
ApucroTengueronocienonareneii.3
akoHnHepuuu.IlepBeiiizakonHproT
oHa.llHep1anbHBIECHCTEMBIOTCYE

HaspiBatroT TpUYMHBI  JIBIKEHUS  C
TOYKU3PCHUSIAPUCTOTEIITUETOTIOCIIEI0BA
teseid. DopMynupyrT3aKOHUHEPIIUU, UCIT
0J1b3ysy4eOHHUK. OO BACHAIOT(HOU3NICCKHIA

12/12 otueta. [lepBsrii
Ta. cMbIcimepBorozakoHaHeroTOHA. Pazmua
3akoHHpIOTOHA.
IOTUHEPLIUATIbHBICHHENHEPIIUATBHBIC
CHUCTEMBIOTCUETA.
BropoiizakonHproTOHA. DopmynupyroTHOpPMYITYBTOPOTO3aKOHA
Hrerorona,
13/13 BropoiizakonHbroTOHA. UCHOJIb3YSIONIpeieTICHUEYY
eoHmKa. O00CHOBBIBAIOT
buznyeckuit CMBICII BTOPOTO
3akoHaHpIOTOHA.
14/14 Pemenueszagaunoreme Pemenunesagaunoreme«Bropoizak | Pemrarot 3amaun no teme «BTopoit
«BropoiizakonHbroTOHAY. oHHpr0TOHAY. 3akoHHBIOTOHAY.
. TperuiizakoHHpIOTOHA. Dopmynu TTPETUH 3aKOH
15\15 TpernitzakonHproTOHA. P PMYTHPYIOTIP
HrploTOHA,HCTI0/1b3yy4eOHUK.
16\16 PemenneszagaunazakoHbl Pemenne 3amau  Ha PenrarorsamaunnazakouslHproToHa.
Hprotona. 3akOHbIHBIOTOHA.
Cunaynpyroctu.3akoHl yka. JaroTonpeaeieHuenoHITUAMKCUIIAYIpy
Cunarpenus. Buapi TOCTHY u  «cuia
TPEHUSI: TPEHUETIOKOS, TPEHUECKOIIb TpeHus». Dopmynupyror3a
HKEHUS, TPEHUE KOHI yKa,HCTI0JIb3ysS3KCIIEPUMEHTATIbHBIC
kaueHus. Dopmynamispacyeracui
Cunaynpyroctu.3akoH
17/17 BITPEHUACKOJIBKEHUS. [ [prmephITio JTAHHBIE,IIPEIOCTABIICHHBIC

I'yka.CunatpeHnusi.

JIC3HOT'OIIPOABJICHHUATPCHUA.

yuutenem.Paznnyaror
BU/Ibl TPEHUS: TPEHHE
IIOKOSI, TPEHUECKOJIbKEHUS, TPEHUEKAUEH
us.Ha3pIBatoThopMynnyaisipacueTacuibl
TpeHUusICKOoJIbKeHus. I [puBoasTHpUMEpHI
MIOJIE3HOTO  TPOSIBJIICHUS
TPEHMUSL.




18/18

CBoboaHoE
MaJICHUE. Y CKOPEHHUEC
BOOOIHOTO
nagenus.Hesecomoct
b.

CBoOogHOenageHueTeN. Y CKOpeHHE
cBoboanoronanenus. Ilanenuerens
BO3JlyXeH
pa3peKEHHOM

IIPOCTPAHCTBE.
YMEHBIIEHHEMO IYJIIBEKTOPA

OOBACHSIIOTCBOOOJHOCIACHUETEIICTOUK
u3penusanHamMuknHerorona. Hazeisarors
HAYCHUCYCKOPEHUS
cBoOogHoronaaeHusHa3emie. OObsICHSIIO
TOUNKYIIaJCHUSATEIB




CKOPOCTUIPUITPOTUBOTIOI0KHOMHA

BO3yXEHPa3pPEKEHHOMIIPOCTPAHCTBE.

MIpaBICHUH BEKTOPOB
HAa4YaJIbHOMCKOPOCTH U
YCKOPEHUs
cBOOOTHOTO
HaJICHUSI.
HesecomocTs.
[lepBUUHBIMMHCTPYKTaX N3mepenue [Tomyyaror
MOOXpaHeTpynaHa YCKOpPEHUS IKCTIEPUMEHTAITBHOE
19/19 pabouem cBOOOTHOTOTIAICHUS 3HaYCHUEYCKOPEHUSICBOOO THOTOTIACHUS
Mmecte.JlabopaTopHaspabo .OOBACHIIOTPa3TUINEIKCTIEPUMEHTATIBH
TtaNe2 BIXHTEOPETHUECKUXPE3YITHTATOB.
«13mepenune
YCKOPEHHUSICBOOOTHOTOIT
aJICHUS
Pemennesagaumnoreme Pemenne  3amau mnmo  Teme | Pemaror3amaunnoreme«CBOOOJHOCTIANE
«CBoOogHOEemaneHue. «CBo0OomHOE HUe. Y CKOpEHHECBOOOTHOTOTIaICHUS
20/20 Y cKkopeHnecBoOo, THOT najieHue. Y CKOpeHueCcBOOOTHOTOTIa,T
OTaJICHUS» SHUSD)
3aKOHBCEMHUPHOTOTATOTEHUSINYCIIO | POPMYTUPYIOT  3aKOH
3akoH BUSCTOTIPUMEHUMOCTH. ] paBUTAIINO BCEMHUPHOTOTATOTEHUS,
21/21 Bcemupnororsarore HHAsTIOCTOSTHHAS. UCIIOJIb3YS
HUS. yueOHuk.ITonyuator
3HA4YE€HUE IPaBUTALMOHHONIIOCTOSIHHOM,
UCTOJIb3YS
3akoHbIHBIOTOHA.
Pemenunesanaunoreme Pemennesagaunoreme«3akoHBC Pemaror 3amaun mo Teme
22/22 «3aKoH E€MUPHOTOTATOTEHUSD. «3aKOHBCEMUPHOTOTATOTEHU
BCEMHPHOTOTATOTEH .
usi».
Vekoperue YckopenunecBoboaHoronageHusHa | HaxoasaryckopeHnecBoOoIHOrOnaaeHus
CBOGOIHOTONA IS HA 3emienpyruxHeOecHbpIxTenax.3ap | Ha 3emie u IpYrux
23/23 Semuten HCUMOCTBYCKOPEHHUS HebecHbixTenax. OObSICHIIOT3aBUCHMOCT
IPYTHXHEGECHHIXTENAX, cBOOOTHOTO najIeHust OT | b

IJ_II/IpOTLIMCCTaI/IBLICOTLIHaI[3CMJ'IC

n.

y'CKOpCHI/IﬂCBO60,Z[HOFOHE[,Z[CHI/I${OTI_HI/IP
OTBIMGCT&I/IBBICOTLIH&,Z[?) eMJICH.




o [IpssMmonmHenHOE Paznuyaror IIPSAMOJIMHEMHOE
IIpssmMonmHenHOE N
" U MKPUBOJIMHEHHOEABUKECH
24\24 UKPUBOJINHENHOEIBI)KEHNE .
KPUBOJIMHEWHOEIBUKEHUE. ue IlpoBomdranaiorun  Mexay
bu3nIeCKUMHI
BEJIMYMHAMHUPA3JINYHOTO ABHKECHHUSL.
JIBMKEHHETEAI0 JIBxeHne Tena 1mo oxpyxHoctu | [lomydaror dbopmybl, JU1s
25/25 OKPY’KHOCTUCIIOCTOSIHHOU CIIOCTOSIHHOMIIOMOIYJIFOCKOPOCTh | ONPEACIICHUSIOCHOBHBIX XapaKTEPUCTHUK
IIOMOLYJIFOCKOPOCTBIO. 10. JBUKCHUS

MOOKPYKHOCTH.OOBSICHIIOTPUZNYECKUIM




[lenTpocTpemurensHOe CMBICII
YCKOPEHHE. LEHTPOCTPEMUTEIBLHOIO
YCKOPEHUS.
MeKyCCTREHHbIE UckyccrBennsiecniytauku3eminn.Il | [IpuBoadar npumepst
26/26 CIIYTHHKH3CMIIH. €pBasKOCMHUYECKasICKOPOCTb. MCKYCCTBEHHBIXCITYTHUKOB3
emiu.HassiBaroTycnosusi,
HE00X0IUMBIEUISIBBIX0/1aTEIaHA0D
ouTy3emin.
Pemenne 3amau 1o  TeMme Pemaror3anaunnoreme«/IBrkeHueTENa
Pemrennesangaunoreme «/IBmKeHue Tena MO OKPY)KHOCTH | IO OKPYXHOCTH  C  IOCTOSIHHOM
«/IBm>xenue tena CIOCTOSTHHOMIIOMO Iy TFOCKOPOCTBIO | TTOMOTYTFOCKOPOCTBIOY.
27127 ITOOKPYXHOCTUCIIOCTOSIHH ».PemarorzagaunnadopmupoBanue
OMIIOMOTYJIFOCKOPOCTBIOM. €CTECTBEHHO-
Hay4HOU rpaMOTHOCTH
Nmnynecrena. IIpuBogsT mnOpumepbl  HUMITyJIbCa
28/28 VMmymserena, BIIOBCEIHEBHON >KHU3HM.
Cunraror
YUCJIEHHOE 3HAY€HUE MMITyJbCca
JUISIPA3IMYHBIXIIPUMEPOB.
3aKoH 3amkHyTtascucremaren.Msmenenune | [IpuBoasTipuMepbI3aMKHYTBIXCUCTEM.
29/29 COXPAHEHHAMMITYIT UMITYIIBCOB. Ten pu | PopMyIMpPYIOT3aKOHCOXPAHEHUSUMITYJ
BCATEIIA. UXB3aHUMOJICUCTBHH. 3aKoH Bca,Z[J'IHa6COJ'IIOTH0y1'Ip}71"OFOI/I
COXpaHEHUSUMITYJIbCA. HEYNPYTroroB3anuMoICHCTBHSL.
CymHocTtb u OOBACHAIOTCYIIHOCTHUITPUBO IATIIPUMED
PeaKTHBHOCIBIKEHHE. NPUMEPBIPEAKTUB | BIPEAKTUBHOTOABWKeHU. Ha3piBatoT
30/30 HOTO Ha3HAUYE€HHE, KOHCTPYKUHUIO HIIPUHLINII
nBukeHus. Hazna | neiicTBUsIpaKeTshl.
YEHUE,KOHCTPYKIUAUIIPUHLUTIIEHC
TBUSIPAKETHI.
MHOTOoCTYIEHYaThIEPAKETHI.
Pemenunesagaunoreme PemennesagaunoreMe«3akoHCO Pemaror 3amaum 1no Teme
31/31 «3aKkoH XPaHEHUSAUMITYJIBCA» «3aKOHCOXPAHEHUSUMITYJIbCA

COXPAaHCHUAUMITYJIb
ca»

»




32/32

TloTtennmansruas
WKUHETHUYECKASIHEPTUs

PabGoracunsl. PaboTacuibITSHKECTH
ucunbrynpyroctu. [loTeHnmansHas
SHEprusl.
ITorennmanpHas

SHEPTUs
yrpyroae(opMupoBaHHOTOTENA.

JlaroronpeieeHuenOHATHIOKpadoTachIT
B, «IIOTEHIUAJIbHAS
MKUHETUYECKAsIIHEPTUSD).
Ornpenensor
PabOTyCUIIBITSKECTUUCHIIBIYIPYTOCTH, 1T
OTEHIMAIbHONIHEPIUs




KunernueckasdHeprus. ynpyroae(gopMupOBaHHOTOTENA.
3akoH Teopema 06 DOopMYIIUPYIOT3aKOHCOXPAHEHUAMEXAHU
33/33 COXPaHECHUSAIHEPT W3MEHEHUHUKUHETHYECKOM yeckoidHepruu.l IpuBoaarnpumepsl §
17078 JHEPTUH. peBpaICHUS KUHETUICCKON
3aKOHCOXpPAHEHU | UMOTEHIUATLHONIHEPTUH.
o
MEXaHUYECKOWAH
Eprum.
KonTponsnaspadoraNel KonTtponsnaspaboraNel moteme BbINONHAIOTKOHTPOIBHYIOPAOOTY.
moTeMe«3aKOHEBIB3auMO]T «3aKOHBEI  B3aMMOJICHCTBUSA
34/34 elCTBUSN WIABUKEHUATE.
JIBUKCHIS
TE.
MexaHu4yecKHeK0J1e0aHUAUBOJIHbL.3BYK(154)
[Tpumepsr Boinonnstorpaborynagomuokamu. I pus
KOJIe0aTeNbHOTO | OZAT TIPUMEPBI
AHaIM3KOHTPOJILHOM neuxkeHus. O0ueuepToipasHooopa K0J1€0aTeIIbHOT O IBMKEHUSL.
paboTel M KOPPEKUHMS | 3HEIX Kosiebanmii. | Ha3piBatoToOmMeuepThIpa3sHO0Opa3HbIX
1/35 VYV ]1.KonebatensHoe JnHamuka Kos1e0aHuil.
nBuxeHne.CBoOoIHbIEKOIIE koseOanuii | OOBACHAIOTANHAMUKYKOJIECOAHUHUTOPU30
OaHwMs. TOPHU30HTAIIBHOTONPYXMHHOTOMAsT | HTAJIbHOTOIIPY’KHHHOTO MasTHUKA.
HUKA. CBoGo1HbIE JaroTornpeneneHUenoHATHS
KoJIeOaHHs1,KoJIe0aTeIbHbIE M«CBOOOIHBICKOJIE0aHHSA,
CHCTEMBI,M «KOJIeOaTeIbHBIECUCTEMBI,
asITHUK. «MAasATHUK).
Benuuunsl, Onpenenstor
Benuunnbl,xapakT XapaKTepHU3yIIIneKoiedaTeaIprHoe BEJIMYUHBIL, Xap
2/36 epU3yIoIne JIBWKCHUE: | aKTEpU3YIOLIUe

KOJ'IC63T€J'ILHO€I[BI/DKCHI/I6.

aMIUIMTY/1a,[IEPUO/I,9acToTa, (hazax
oJyiebaHmii. 3aBUCUMOCThBIIEPHOIA
MYaCTOTHIMAsITHUKA
OT/JIMHBIETOHHUTH.

KoJjiebaTeIbpHOoe
JBUKEHHE: aMIUTUTY/AA,1€pUO0J,4acTOTa,
dazakonebanuit. Haxomsat
3aBUCHUMOCTBIIEPHOIANYACTOTHIMASI THUK
ao0T JJIUHBICTOHHUTH.




3/37

IlepBUUHBIMMHCTPYKTaXK
MooXpaHeTpyJaaHa
pabouem
Mmecte.JlabopaTopHaspabo
TaNe3
«HccnenoBaHne3aBUCHM
OCTH MEePUOJa NIaCTOTHI
CcBOOOTHBIX
KoJjieOaHniMasgTHAKA OT
JUTHHBI €TOHUTH

WccnenoBanue

3aBUCHMOCTH
HepI/IO,Z[aI/I‘-IaCTOTbICBO6OI[HBIXKOJIC
63HI/II7[M21$ITHI/IK&OTIIJII/IHBI ero
HUTHU

HccnenyroT3aBUCHMOCTHIICPHO1aNYacTO
TBICBOOOIHBIXKOJIEOAHUIUMAITHUKA  OT
JUIMHBI €r0 HHUTH. JICIaloTBBIBOJABI Ha
OCHOBE IKCIIEPUMECHTATbHBIXTAHHBIX.




l'apmonunueckue HaroTr  ompeneneHue TIOHATHIO
I'apmonunueckue konebanus. [IpeBpamenue «rapMOHUYECKHUE
4/38 KOJIeOaHHUS. MEXaHUYECKON KOJICOaHUS».
SHEPTHHU KOJIeOATEIBHOM [IpuBoaaTIIPUMEpPBITPEBpALICHUAMEXAH
CUCTEMbBIBOBHYTPEHHIOIO. NYECKOM SHEPruu
K0J1€0aTeIbHONCUCTEMBIBO
BHYTPEHHIOIO.
3aTyxaromueKoneOanusl. Hatot OTpe/esieHue HOHITHUIO
BrinyxieHHbIE «3aryxarolue KoJIe0aHus»
3aTyxatromue YA yxarorm ’
kosieOanus.HacT | «BBIHYXKICHHBIC
5/39 KoJieOaHus. BeIHY X ICHHBIC
oTa KOJIeOaHUs».
KoJieOaHusl.
ycTaHoBUBIIHXCA | ONpenensoT4acToTayCTaHOBUBILUXCSB
BBIHYXJICHHBIX KOJIeOaHUH. BIHY)KJIEHHBIX KOJIEOaHUI,
HCIOJIb3YSTy4EOHHUK.
YcnoBus HACTYIJICHUS HasbiBaroTycrnoBUsHACTYIIIICHUSPE30HAH
6/40 Pesonanc. nduznueckascymHo | ca.llpuBoagrnpumepbipe3oHaHCABIOBCE
CThSIBJICHUS JTHEBHOH JKU3HU.
pe3oHaHca. Yd4eT pe3oHaHca
BIPAKTHUKE.
MexaHnsm OOBscHSIOT
acIpOCTPaHEHMUsI MeXaHU3MPaCIPOCTPAHEHHUSI
Pacnipoctpanenunex Paclipoctp 3Mpactpoctp
oILeOANiA B YIPYTUXKOJICOaHHIH. ynpyrux konebanuii./larot
7141 Mexannyeckue ompe/esieHue HIOHATHIO
cpene.BonHel.
BOJIHBL. | «MEXaHUYECKUE BOJIHBI».
ITonepeuHblenpo10JIbHBICYIIPYTHE Paznuuarornonepeux
BOJIHBIBTBEP/IBIX,)KUJIKAXUTa3000pa | bICHIPOIOJIBLHBIE YIIPYTHE
3HBIXCPEAAX. BOJHBI B  TBEPIBIX, KHJIKHX
Urazoo0pasHbIXcpeaax.
XapaKkTepUCTUKHU BOJIH: Onpenensror  XapaKTepUCTUKU
JlJIMHa BOJIHEL.
CKOPOCTb,JJINHABOJIHBL, YaCTOTA, Il BOJIH:CKOPOCTh JMHA
8/42 CkopocTbpacnpocTpane p o ’ ’ p > A
HUSIBOITH epuon BOJIHBI, 4YacTOTa,
’ KoJsie6aHni. CBA3bMEXK 1y TUMHBE nepuoikosiebanuit. Haxogsarepsispme
JUYUHAMH. KTYITUMH BEJTMYUHAMHU.
XapaKkTepUCTUKHU BOJIH: Pemarorzanaunnoreme«/lnnaaBonasl. Ck
Pemenunesagaunoreme
CKOPOCTb,JJIMHABOJIHBL, YacTOTa, Il OpPOCTBbPACIPOCTPAHEHUSBOIIH.
9/43 «/lnnaaBonHbl. CKOpPOCTH P - ’ ’ p pactpoctp

PacCipoOCTPpaHCHUABOJIHY.

epuon
Kosie6aHui. CBSI3bMEXK Ty TUMUBE
auuuHaMu. Pemenuesanad.




HUcrounuku  3Byka —

[IpuBogar IIpUMEPBI HCTOYHUKOB

Hctounuku3BykKa.
Tena,konedmonuec | 3Byka.O0bACHAIOTMEXaHU3MU3HAUCHUE)D
10/44 3BYKOBBICKOJICOAHUSL. .
sicuactoToit 1611y XOJIOKALIUH.
— 20 x[m. VYabpTpasByk
urH(pa3ByK. IXOJIOKAIHSL.
11/45 BeicoTa, Tem0p 3aBUCUMOCTh  BBICOTHI HaxoT3aBHCHMOCTBBBICOTHI3BYKAOTYA

HUI'POMKOCTB3BYKaA

3BYKAOTYAaCTOThI,ar
POMKOCTU3BYKa—OT

CTOTBL,aI'POMKOCTHU3BYKA—O0T




aAMIUTUTYABIKOJICOAHUHMTHEKO TOPBIX
npyrux npuduH. TemMOp3ByKa.

AMIUTATYIBIKOIC0aHUHMHEKOTOPBIXIP
YTUXIPpUYHH. J[at0TONpeIeIEHUETTOHAT

UI0KTEMOP3BYKaY.
P Hamunecpenpi— OOBsCHAIOT
acIpoCTpaHEHUE3BYKA.
12/46 3BYKOBHICBOJIHBL. HE00XO0AMMOCYCIIOBUEPACTIPOCTPAH MEXaHU3MPACIIPOCT
EHUS3BYKA. paHeHus 3ByKa, HCIOJb3Ys
CkopocTb 3ByKa B yuebHuK.HaxoasiTckopocTh3ByKaBpas
paszIuyHbIXCpEAax. JUYHBIXCPEax.
Otpaxenue Otpaxxenue3Byka.x0.3BykoBoiipe | OObACHAIOTIPUUNHBIMMEXaHU3MSIBICHU
13/47 3BYyKa.3BYKOBOMpE3 30HaHC. b «OTpa’KeHue 3BYKa».
OHAHC. [IpuBO A TIIPUMEPHI3BYKOBOTOPE30HAHCA
Pemennesagaunoreme Pemenne 3a1a4 o teme | Pemmarot 3a/1aumn o TeMe
14/48 «Mexannueckuekoynebanus | «MexaHudeckue  KoJjaeOaHwus «MexaHnuecKreKoIe0aHUSIMBOTHBDY
WBOJTHBI HBOJTHBI»
KontponbHas padota KonTtponsHaspadoraNe2noteme BBITIOTHAIOTKOHTPOJIBHYIOPAOOTY.
15/49 Ne2no teme «MexaHuueckue KojaeOaHus
«MexaHHYeCKUEeKOIe0aHn | UBOJIHBL.3BYK»
SIMBOJTHBL. 3BYK»
dyIeKTpOMarHuTHoenoe(244)
HcTouHukn  MarHuTHOTO Brmonustorpabotynanommbdkamu. J{aror
AHaAJIM3KOHTPOJIBHOM nosist.l ' unorezaAmMn | onpeaeIeHUEIOHATHIO
1/50 paboThl U KOppPEKLUs epa. «MarHUTHOE 0JIe». [IpuBogsaT
YV /.MarauTtHoermnoe. MIPUMEPBIMCTOYHUKOBMArHUTHOT OTIOJIS.
QopMyIHpYOTIUIoTe3yAmiepa,
UCIIOJIBb3YSy4EOHHK.
I'padmueckoe OnpenensroTHANPaBICHUETUHUNHOTHOPO
n300pakeHreMar | JTHOTOMarHUTHOTomoJsucoaeHoua.Ha3
HanpassicHue Toka HUTHOTO MOJISL. BIFamTHpaBI/IJ'IO6ypaBHI/IKaI/IHpaBI/IJ'IOHpaB
. JIMHMMHEOJHOPO | O¥f PYKH.
2/51 WHAMpaBJICHUE JTUHUN HOTO "
€rOMarHUTHOTOIOJIS.
OJHOPOIHOTOMAr
HUTHOTO MOJISL.
Casi3bHaANpaBieH

WsJIMHAMMArHUTHOT OIIOJISITOKacHa
IIpaBIEHUEMTOKABIIPOBOAHUKE. [ Ip
aBuiioOypasuurka.lIpaBuio
NIPaBOMPYKUIIACOICHOUAA.




3/52 OO6HnapyxeHme JlelicTBME€ MarHUTHOTO TTOJIS HaszpiBator mpaBwio  neBou
MAarHUTHOTOIOJIANIOETOAE | HAIPOBOJAHUK C  TOKOM W Ha pyku.OnpeaensoT
CTBHUIOHA HaIlpaBJICHUE JIMHUI




BIEKTPUYECKUI
Tok.IIpaBumnosieBoiipy
KH.

JBHKYILLYIOCS
3apsSLKCHHYIO

yactuny.lIpaBrmi1oneBoMpyKH.

MarHUTHOTOTIOJISAITPOBOJHUKACTOKOMHU/IB
VKYILIEUCA3aPSAKEHHOMYACTULIBI.

Pemenue 3amau
HAaPUMEHECHHUETIPaBUILIIEBO

JlelicTBHEMarHUTHOT OTIOJISTHAIPOB
OJHUKCTOKOMUHAABMKYILYIOCS

PemarorzagaunHanpumMeHeHUENPaBUILIIE
BOWH MPABOUPYKH.

4/53 . . 3apsHKEHHYIO
WUTIPaBOU PYKH. .
yactuny.lIpaBriioneBonpykH.
Pemennesanau
Nunykuuss ~ MarHUTHOTO Haror oTpe/ieNieHue MTOHSITHIO
5/54 MarsuTHasuH Ty KITUSI. noJist. Motyib <<MaFHI/ITHa${I/IH)1y1<III/I5[».HaXOJIﬂTxapaKTS
BEKTOpa PHUCTHUKH MarHuTHOM
MAarHUTHOWHH]IYKIIMH. | WHAYKLIWU,UCIOJIB3YSyUYeOHUK.
JIMHUM MarHUTHOMMHAYKITUH.
3aBUCHMOCTD MarHuTHOTO | OOBICHAIOT3aBUCUMOCTEMArHUTHOTOTIOT
MOTOKA,TPOHU3BIBAIOIIETO 0Ka,lIPOHU3bIBAIOIIETOIIONIAIbKOHTYPA,
IUIONIA/b | OTIUIOMIAJUKOHTYpPA,0PUEHTAIUUILIOCKO
KOHTYPA,0TILIOIIAIUKOHTYPA,0pHE | CTUKOHTYPAIOOTHOIICHUIOKITMHUSMMArH
6/55 MarsuTHBIMNOTOK. HTALMHIIIOCKOCTHKOHTYPANloOTHO HTHOIEIHHz[yKuHI/H/IOTMozxyMBeKTopaMarH
MIEHUIOKIMHUSMMATHATHOMMHAYK | UTHOMMHAYKIMAMArHUTHOTOOJIS.
LUUHOTMOAYISIBEKTOPAMArHUTHON | DOpMyInpyroT bopmyny
WHJYKIUAMAarHUTHOT OTIOJIS. JUISTHAXO0XKJCHUSAIMA
THUTHOTO TIOTOKA.
Onbrtei®apanes. I IpuunnaBo3nuka | O0bscHsroTonbITHIDapanes. Hazpiarorn
OBEHUAMHAYKIHOHHOTOTOKA.Onpe | pUuYUHBI
JICJIICHUESIBJICHUASJIEKTPOMArHUTHO BO3HUKHOBEHUSIMHAYKLIUO
SIBneHuesneKTpOM “ HHOTO Toka.
ATHUTHOMHMHTYKITH WHYKIIMH. Texnuueckoe Haroronpenenenue
7/56 " IpUMEHECHHE
SIBJICHUS. SABJICHUSAIIEKTPOMATrHUTHO
B0O3HUKHOBEHMEMHYKIIMIOHHOTOTO | #
Ka B  QJIIOMHUHHUEBOM  KOJIbIIE unaykuu. I IpuBogsat
MPUU3MEHEHUUITPOXOIAIIETOCKBO3 MIpUMEPBI
BKOJIBLIOMAarHUITHOTOIIOTOKA. TEXHUYECKOTONIPUMEHEHUS
SIBJICHUS.

OOBACHSIIOTBO3HUKHOBEHHU
€ HHAYKITMOHHOTOTOKAaBaJIFOMHUHHUCBOM
KOJIbIIC TP U3MCHCHUHUIIPOXO AAIICTO

CKBO3b KOJIbIIO




MAar"gauMTHOT'OIIOTOKA.

8/57

[lepBUUHBIMMHCTPYKTaX
IMOOXpaHeTpyaaHa
pabouemMmecTe.

N3yuenune
SIBJICHUSA
3JIEKTPOMAarHUTHOMHUHTYKIIA

[Tonyuaror

SKCIICPUMCHTAJIBHEBIC
JTaHHbIE,3aMOIHAI0TTa0Nu1Ly. [lenator
BBIBOJIbIHAOCHOBAHHWHUIIOJYYCHHBIX




JIaboparopHaspaboTa pe3yIbTaTOB.
No4«M3yueHuesiBaeHUs?
JIEKTPOMAarHUTHOMHUHIYK
0050508
Hanpasnennennayki Onpenenenue Onpenensitor
9/58 HMOHHOTO HarpaBJICHUs HaIpaBJIEHUE
toka.lIpaBunoJlenna. MHIYKIHOHHOTOTOKA. [IpaBriioJIeH | MHIYKIHMOHHOTOTOKA,UCIIOJIb3YSAIIPABUIIO
1a. Jlenna.
SIBnenns OOBACHAIOTSBICHUECAMOMHAYKIMH. J{at0
STBJICHHECAMOMHIYKITHI CaMOWHIYKITUH. | T oTpe/esieHue MOHSTHIO
10/59 NHIyKTUBHOCTS. «MHOYKTUBHOCTH».Haxongr3HaueHuesHe
DHeprusMarid | PruMMarHUTHOTONOJIATOKA, UCHIOIb3Yysyd
THOTOTIOJISITOKA. COHMUK.
[lepemeHHBINAIEKTPUUECKUUTOK.D | OOBACHAIOTMEXaHU3MIIOTyYEHHITIEpeEMe
n JEKTPOMEXAaHHYCCKUUUHIYKITMOHH | HHOTOAJIEKTpUIecKoroToka. HaspiBarot
oJlydeHHeurepeaada . .
T m— 13171 reHepaTop YCTPOICTBO
11/60 CCKOTO (kakmpumep — | 2IEKTPOMEXAHNYECKOTO
Toka. TpaHcHOPMATOD. ruaporerepaTop).llote | HHAYKIHOHHOTOTrEHEPATOPA.
pu suepruu B JIDII,
CHOCOOBIYMEHBIIEHUSTIOTEPD.
Hasnauenue,ycTpoiicTBO Pemaror3zagaunnoreme
Pemennesagaunoreme u MPUHIINIL neiicteus | «Tpancdopmatop»
12/61 «TpancdopmaTtop» TpaHchopmaTopa, €ero
IIPUMEHEHUE npu
NepeIave’NeKTpo
SHEPrUH.
DneKkTpoMarHuTHoemnose,erouctoy | Jaror onpeneseHue MOHITHIO
HUK.Pa3mnureMex IyBUXPEBbIMAJIC | «JIEKTPOMArHUTHOEIIOJIEY, HA3bIBAKOTErO
KTPUYECKUMUAIEKTPOCTATHYECKUM | UCTOYHUKH. HaxoaaTpasnnuuaMex 1yBUX
9 HOJISIMA. DJIEKTPOMATHUTHBICBOJIH | PEBBIMAJIEKTPUYECKUMUDIIEKTPOCTATHYEC
JIEKTPOMarHuTHOE
13/62 HOMe. DIEKTPOMATHUTHEIER BI:CKOPOCTb,I0NIEPEYHOCTh,INHAB | KM

OJIHEI.

OJIHBL, TPUYNHABO3HUKHOBCHU
BOJIH. HOJ'IyLICHI/IeI/I perucTtpanusa
OJICKTPOMAIrHUTHBIX BOJIH.

noisimu.Onpene
JSIOT

XapaKTEePUCTUKH
3J€KTPOMArHUTHOUBOJIHBI:CKOPOCTh, IO
€pPEeYHOCTbh,THA BOJIHBI,
MPUYNHABO3HUKHOBEHUS BOJIH.
HaszsiBarot




crocoObl TIOJTYYEHUS] U PErucTpaluu




BLICOKO‘-I&CTOTHBICBJICKTPOMaI‘HI/I
THBIEKOJIEOAHUSUBOTHEI—

SJICKTPOMAIrHUTHBIXBOJIH.

HEO0OXO0TUMBIC
cpencTtBa A
OCYILIECTBICHUAPATNO
CBSI3U.
KonebaTenbHBIMKOHTYP. Konebarenbublii OOBACHSAIOTYCTPONCTBOMHA3HAYECHUEKOJT
[Tony4yenuesnexkTpomara KOHTYD, | ebaTeIbHOrOKOHTYpa. Pemraror3anaunaad
14/63 UTHBIXKOJICOAHHH. MOJTy4EHUEIIEKTPOMATHUTHBIXKOJI | opMyinyToMcoHa.
ebanmit. DopmynaTomcoHa.
biok-cxema  mepeparoniero UYeptarbnok-
UTMIPUEMHOTOYCTPO | CXEMYIEepEIaroerOUIPUEMHOTO
TIpHHIIMITHIPAHOCBASHHT WCTBIISIOCYILIECTBIICHUS YCTPOMCTB,
15/64 R — PamuoOCBI3U. AMILT JUTSIOCYIIIECTBIICHUS
UTYyTHAS MO TYJISIIHS pamroCBsI3y,
UJIETEKTUPOBAHUE | UCMOJb3yayueOHUK. OObsICHIIOTIPHUHIIUIT
BBICOKOYACTOTHBIXKOJICOaHUH. aMIUTUTYAHOU MOAYJISALNN
UJETEeKTUPOBAHUEBBIC
OKOYaCTOTHBIXKOJICOaHUH.
Hurepdepentmsnnudpaknusceera | Jlarot onpeneaeHue TTOHSATHSAM
Cger KakK YaCTHBIN | «UHTEPHEPEHLH, «audpakuus»,
DJIEKTpOMarHuTHas CIIy4arldJIEKTPOMArHUTHBIX «pOTOH», UCTIONIB3YTyUEOHHK.
16/65 MIPUPOIACBETA. BOJIH.{n
WnTepdepennusicrera. ana3oHBUAMMOTOM3ITyYeHHUsIHAILIKA
J€3TIEKTPOMArHUTHBIXBOJTH.
YacTumel
ANIEKTPOMArHUTHOTO U3TYYEeHUS —
(hOTOHBI(KBAHTHI).
SBnenuenucnepcu. OOBACHAIOTMEXaHU3MPA3TIOKEHUAOETIOTO
PaznoxxeHnebenorocBeTaBCekTp. | cBeraBcrekTp.Has3piBaloTHA3HAUCHHE — H
[omy4yenue 0eJI0To | yCTpOWCTBO
HMucnepcusicera.llBerat CBETAILYTEMCIIOKEHUSACIIEKTPAIBH | CIIEKTPOTpadhancrieKTpOCKoIa.
17/66 en.Crnektporpad. BIXI[BETOB. IIBera TeN.
Haznauenue

NYCTPONCTBOCHIEKTPOrpadancrext
pockomna.




| 18/67 | TunsicniekTpos. | Tunbi  ontuueckux  criektpos. | Knaccuuuupyior  BHJBI  CHIGKTpOB. |




CriekTpanbHbliaHAIN3.

CrnomHoMUIMHEYaThIeCIIEKTPBI,

yCIOBUSA ux
nostyueHus1. CieKTpbIMCITYCKaHUS U

noriouieHus.3akonKupxroda.Crne
KTpaJbHbII aHAJIN3.

Pazmuarotuxmexaycob6oit. Dopmynupyro
3akoHKupxroha.O0bICHAIOTIPUHITUTITH
a3HAYEHHUECTIEKTPAIbHOTrOaHAIN3A.

[Tornomennenucnyckanuec
BETAaaTOMaMH.

ATOMBI—
MCTOYHUKUHU3ITYYCHUSIUTIOTIIONICH
ust

[IpuBO A TIIPUMEPBINCTOYHUKOBU3ITYICHH
sutioriionieHusgcseTa. OOBACHIIOT
MIPOUCXOKICHHE

19/68 n cBeta. OOBsICHEHNE H3ITyYCHHS JTMHEWYaTHIXCTIEKTPOBHAOCHOBEIIOCTYIIAT
POHCXOXKICHUEITNHE
HIATHIXCTICKT]OB. HIIOTJIONIEHUS CBETaaTOMaMU oBbopa.
UIPOUCXOKICHUS
JIMHENYaThIXCIIEKTP
OBHAaOCHOBenocTynaroBbopa.

[lepBUUHBIMMHCTPYKTaX Habmonenuecruionmuorounnuneitya | HabmogatroTcrionHonunnHenyaToicne

MOOXpaHeTpynaHa TOTO KTpBIUCITyCKaHus. OnpeestoTCOCTaBBE

pabouem CTIEKTPOB | IIECTBAIO CIIEKTPY.
20/69 Mmecrte.JlabopaTtopHas HCITyCKaHUS

pabora

No5 «Ha0iroieHHEeCILIOIH

OTOWJIMHENYATOTOCIIEKTPO

BHCITYCKaHU»

Pemenunesagaunoreme Pemenne 3amau no  Teme | Pemaror 3a1aun 1o TeMe
21/70 «DNEeKTPOMArHUTHOE «DNEKTPOMarHuTHOE «DNEeKTPOMArHUTHOETIOJIE.

OJIe». HOJIe».

bazoBoro ypoBHs. bazoBoroypoBHs.

Pemenunesagaunoreme Pemenne 3amay mno  Teme | Pemaror 3a1aun 1o TeMe
22/71 «DONEeKTPOMarHuTHOE «DNEeKTPOMAarHUTHOETIOJIEY. «DNEeKTPOMArHUTHOETIOJIE.

TOJIe».

O06o00eHne O06o6uenne u CucteMaTu3npyOT3HaHUS IO TeMe

ucHcTeMaTH3alUsA3HAHU I cucTeMaru3anusasta | «JIEKTPOMarHuTHOE
23/72 | oteme HUH o TEMe TOJISD.

«DNEKTPOMAarHUTHOENONE» | «DIEKTPOMArHUTHOETIONE CoCTaBISIOTCUCTEMYOCHOBHBIXITOHITHH.

KonTtponsHaspadoTtaNed BhINOTHAIOTKOHTPOJIBHYIOPA0OTY.
3324/73 | noreme KontponsHaspabotaNednoreme

«3J’IeKTpOMaFHI/ITHO CIIOJIC»

<<3HeKTpOMaFHI/ITHO CIIOJIC»




Crpoennearomanaromuorosiapa(194)

P —— CroxHbIit cocraB | Paznuuarora-,p-uy-
paGoTsl H  KOppeKIm PaaMoOaKTUBHOTOM3IyYeHUS,0-,3- | gacTuibl. OnuceiBaroTMO IetbaromaTome
1/74 VV 1. PaiuoakTHBHOCTb. - onanPeseppopaa.
Mo e/ HATOMOB. yactuubl. MonensatomaTomcoHa.
OmnsiThl Pe3epdopra mopaccestauto
-
gacrtuil. [ manerapHassMoie1baToM
a.
[perpamenussaeppupaqioakTd | OMHUCHIBAIOTIIPEBPAMECHUSSACPIIPUPATHO
BHOMpacIaJIeHalpuMepea.- aKTUBHOM pacraje Ha TMpHUMEepe O-
pacnanapaaus. pacmagapaans, uCToIb3ysTydeOHUK.
PagnoakxTuBHBIETIPEBPA O6o3HaueHuesaepxuMmuuecknxie | Ha3piBaror 0003HaUYCHHE
2175 [ICHUSATOMHBIXSIED. MeHTOB.MaccoBoen3apsI0BOEINC SICPXUMUICCKIXIIIEME
7a.3aKOHCOXpaHEHUSIMACCOBOTOYH | HTOB.HaxomsiTMaccoBoen3apsioBoeunciia
cllan3apsaaanprupanoakTUBHBIXID | .DOpMyIHpPYIOT3aKOHCOXPAaHEHUSIMACCOB
eBpaIllEHUSX. orovrcIan3apsIanpupagioaKTUBHBIXIIPE
BpAIllCHUSX.
Pemenueszagaunoreme Pemenne 3aga4 o teme | Penraror 3aga4u o TEME
«PamnoakTUBHBIETIPEBD «PamnoakTHBHBIE «PannoakTBHBIE
3/76 AIlICHUAATOMHBIXSJIEPY. TpEBPAICHUS IpeBpaleHUs
ATOMHBIX SJIEP». ATOMHBIX JIEP».
Haznauenue,yctpoiictBounpuniy | OnuchIiBalOTHA3HAYEHHE, yCTPONUCTBOUIIPH
naercTBugcueTunkal eiirepaukam | HIMn — JeWCTBUA — cueTyuka  ['eifrepa
epbeiBunscona. BeiouBanue o- UKaMepbl Bunscona, UCIIOJIB3YS
DKCIepUMEHTAIbHBIEM YaCTUIIAMUIIPOTOHOBH3sZiepaToMa | yueOHUK. OObSICHIIOTMEXaHU3MBBIOMBAHU
477 €TOJIBI azota.Habmronenue A0~
HCCIIeIOBAaHUSYACTHII. dotorpaduii | yacTUIIAMUTIPOTOHOBU3sIepaToMaa3oTa. H
oOpa3oBaBinxcsBkamepeBunbco | abmoaarordoTorpadpunoOpa3oBaBIINXCSB
HATPEKOBYACTHII, KaMepeBuiIbCOHAaTPeKOBYACTHUII,yIaCTBOB
y4aCTBOBABIIUXBSICPHOUPEAKIIUH | aBIIUXBSIACPHON PEAKIUU.
OTkpBITHE TPOTOHA OTtkpbiTHE u cBoiictBa | [lepeuncnsrorcBoiicTBaneTpona. Omucel
5/78 UHEUTPOHA. Heifirpona.IlpoTonHo- BAIOTIPOTOHHO-

HEUTpOHHAsIMOAEIbsipa. Pusnuec

HeUTpOHHYIOMO1enbspa. O0bsCHIOT(U3




KHUHCMBICIT

UYECKUN




MaCCOBOTOU3apAA0BOTOYHCCII.

CMBICIIMACCOBOTOU3apAA0BOTOYUCCII.

CocraBaromuorosigpa.fne | OcoOeHHOCTH — SIAEPHBIX HaspiBarorocobenHoCcTHSI IepHBIXCHI. T T
6/79 PHBICCHIIBL. cri1.M30TOTBL PUBOITIPUMEPHIM30TOIIOB.
DHEpIHA CRA3M. Oueprusicsa3u. Buyrpenussisnepr | OOBACHAIOTPU3NIECKUHCMBICIIIHEPTHHCB
7/80 Tedexmace. usaToMHbIXsiep. B3aumocssazbmac | A3u.CUMTalOTBHYTPEHHIOIO3HEPT U0
CBIMDHEPTHU. ATOMHBIX
anep.HaxonsaTB3anMocBsa3pMaccbIdHe
prHH.
Pemennesagaunoreme Hedexrmacc. Pemaror3agaunmoreme« QHEPTUICB
8/81 «Quepruscssizu.Jledexr s3u. JledexTmacey.
Maccey.
Boigenenuennunornomenuessepr | OObsICHSIIOT BbIJIETICHHE WA
uu B MOTJIOIIEHUEIHEPT UHUBSICPHBIXPEAKIIUSX,
Jlenenuesigepypana. AJICPHBIXpEaKusl | UCTOb3yANoHsATUEIHeprusicBsizu. [lepeun
9/82 Hennaspeaxmus. x.Jlenenuesgpaypana.Beigenenue | CiIsrOTyCIOBUSINPOTEKAHUSYITPABIAEMON
SHEPruu. Y CIIOBUATIPOTEKAHUS LETHOMN peaKkuuu.
PucyrorcxeMmynpoTekaHus
YOpPaBIAEMOUIIETT | HEMHOUpPEaKIIHH.
HOM
peakuuu.Kputnueckasmacca.
S nepHbliit Hasznauenwe, OO0BsCHSAIOTHA3HAYEHUE, yCTPOUCTBO,IIPH
peaxtop.IIpeobpazoBanue YCTPOMCTBO, | HIIUMAECHCTBUASIEPHOTOPEaKTOpaHaMe 1
10/83 BHYTpEHHEH anHanneﬁCTBHﬂﬂziepHoropeaKT SHHBIXHEUTpOHAX.
SHEPTrUUATOMHBIX SAEP opaHaMeJIeHHBIXHEUTPOHAX.
BIJICKTPUUYECKYIOIHEPTUIO
[Ipeo6pazoBanue sHeprun sjaep | OObACHAIOTYCTPONCTBOMIPUHIMIIPAOOTHI
ATOMHAsHEpreTHKA. BOJICKTPUYECKYIO ADC. HassiBaror
11/84 SHEPIHI0. | IpeumMylecTBanHeocTaTknADCriepenap
[IpenmyrecTBan HETOCTATKH YTUMUBHJIAMU
ADCnepeipyruMMBUIAMUAIEKT | DJIEKTPOCTAHIUH.

pOCTaHIMH.




buonorunueckoe HaspiBaroTOnosioruaeckoeieiicTBuepama
buonornueckoe JeicTBUEpa | IMMHAXXUBBICOPTaHU3MBIMKPUTEPUUETOOI]
12/85 JEHCTBUEPAIUALIH. JUALUN. enku. Ilepedncsror
®u3nvecKue | OCHOBHBIE JTallbl Pa3BUTUS Tpareauu
BEJTMYMHBLTIOTJIONIEHHAs 1032 HaYepuoOsubckoin ADC.
U3IIy4EHUS,
KO3 PUIEHT
KaueCTBAa,dKBUBAJICHTHASA1034.




Bnnguue
PaaOAKTUBHBIX
W3J1y4YCHUIHAKUBBIEOPraHU3MBI.

[Ipoexr [Ipoexr Bemonnstornpoexr«HeratuBaoeso3sneric
«HeratuBHoeBo31elicT «HeratusHoe | TBHE paguanuu
13/86 BHEpaualui(MOHU3ZHUP BO3/CICTBHE (MOHM3UPYIOIIUXU3ITYICHU N )HAXKUBBICOPT
VIO XU3ITYYeHUM )HA paauanuu(uo | aHU3MBIMCIIOCOOBI3AIIUTHI OT HEE»
YKUBBIC HUBUPYIOITUXU3TYYECHU N )HAKUBBI
OpraHu3MbI U €0PTraHU3MBIMCIIOCOOBI3AIUTHIOTH
CIOCOOBI3AIUTHIOTHEE een
»
[Tepuon DopMyIUPYIOT3aKOHPAANOAKTUBHOIOPAC
3aKom noJjtypacrajaa | maja. OOBICHAIOT buzmveckuit
14/87 PaIOaKTUBHBIXBEIECTB.3aKOHPA | CMBICIIOCHOBHBIX BEJIMUHH.
pagroaKTUBHOTOpacIia
. JTMOAKTUBHOTO pacnana.
Crioco0mr
3aIUThI
OTpaJIMaLlHH.
Pemennesamaurioreme Pemennesagaunoreme«3akonpan | Pemaror 3amaum  mo  Teme
15/88 «3aKoH MOAKTUBHOTOpacHaaa. «3aKkoHpaaMOaKTUBHOTOpacna
PagroaKkTUBHOIOPACIIA] Jan.
a».
VYcnosusnporekanusunpumepsite | HazpiBatloT  yciaoBus — NpPOTEKAHUS
16/89 TepmosinepHaspeakuus. PMOSIIEPHBIX peaKIuu. UIIPUMEPBITEPMOSIACPHBIXP
Hctounuku €aKIUil.
SHEpPruu
ConHIilan3Be3a.
[lepBUUHBIMMHCTPYKTAX H3mepenne H3mepsror
MOOXpaHeTpyJaaHa €CTECTBEHHOT'O €CTECTBEHHBIN
pabouem paauanmoHHOTO panuanuoHHbIGoHI03UMeTpOM. CpaBHUB
Mmecte.JlabopaTtopHas (hoHamO3UMETp | alOTIOTY4YeHHBIEPE3YyIbTaThI.[eTaroTBBIB
17/90 pabota oM OJIbIHA0CHOBEIKCIIEPUMEHTAJIbHBIXITAHHBI
Ne 6 X.
«M3mepenueecte
CTBEHHOTO
paauaMoOHHOTO

($hoHaI03UMETPOM»




18/91

IlepBUUHBIMMHCTPYKTaXK
IIOOXpaHETpyAaHa
pabouem
Mmecrte.JlabopaTtopHas
pabota
No7«I3yuenunenenenus

Wzyuenuenenenussapaaromaypas
anodoTorpapuUTPEKOB.
N3yueHneTpekoB3apsKeHHBIXYACT
U1 o

roroBeMdoTorpad
UM (BBINOJIHSIETCS

Wzyyaror pneneHue sjapa atoma ypaHa
nodororpaduu TPEeKoB. [[enaroT BBIBOIBI
HaocHOBe(hoTOrpaduii.




sApaypaHaro
¢dororpadusam
TOTOBBIXTPEKOBY

JI0Ma).

Kontponsnas pabora
NeSno Teme «Ctpoenue

KontponsHaspadoTaNeSmoreme
«CTpoeHreaToManaTOMHOTOsI

BEITIOTHAIOTKOHTPOIBHYIOPAOOTY.

apa.
aTOMaMaTOMHOIO S/pa.
19/92 P Hcmnonp3oBanue
Hcnonws3zoBanue
SHEPTUHATOMHBIXSIIEP»
SHEPTUUATOMHBIXSIEP»
CrpoenunendBosiounsiBeenennoii(64)
. CocraBConneuHoiicucremsl:CosH | Bemonustorpadbotynanommbdkamu.Ilepeu
AHAJIM3KOHTPOJIBHOU N
e, BOCEMb 6onbiux | ucnstorcoctaBConHeuHoMcucTeMbl. Onuc
paboThl U KOppPEKLUs
IJIaHeT(IIeCTbU3KOTOPBIXUMEIOTC | bIBalOTMeXaHn3MpopMupoBaHusCoaHeUH
YV /.CocraB, cTpoeHne N
1/93 MTYTHUKM ), TATHIUTAHET- OMCHCTEMBI.
unpoucxoxaeHneCoaTHeyH
. KapJUKOB,aCTEPOUIbL, KOMETHI,MET
OMCUCTEMBI.
eopHblieTena. DopMupoBaHue
COJTHEYHONMCHCTEMBI.
3emisiuIUIaneTbI3eMHOUTpynnbl. | COCTaBIsAIOTCPaBHUTEIBHYIOTAOIUITYTLIA
HET3EMHOUTPYIIIBIMIIIIAHETTUTAHTOB.
bospmme 06
. HOCTBXApaKTe
2/94 m1a"eTICOoJTHEYHOIC m = p
PUCTUKIUIAHET3EMHONT PYIIIIBL.
HCTEMBI.
[1naneTsI-
ruradTbl. CHyTHUKMUKOJIbLAIIIaHE
T_
TUTaHTOB.
Mauieie Tela HaszpiBator 0OCHOBHBIE
MansierenaConHeYHOMC CoTHEeYHONCUCTEMBI: XapaKTePUCTUKAMAIBIX
3/95 HCTEMBI. acTepou/Ibl, TeICOTHEYHON CUCTEMBI.

KOMETbI,METEOPHBIE
Tena.O0pa30BaHUEXBOCTOB

KOMET. Pannant.
Mereopur.bosma.




4/96

CrpoeHnue, U3ay4eHus
mBoIONUICOIHIIAU3BE3 .

CoutHLen3BE3 bl CIIOUCTasA (30HHAS
)CTPYKTYpa,MarHUTHOETIOJIE.
NcrounnkaneprunConHuansses
— TEIIO, BBIJIEJIIEMOE
IPUNPOTEKAHUUBUXHEAPAX

OnuceIBaOT OCHOBHBIE
pPa3BUTHUA3BE3] U IPOLIECCHI,
MPOTEKAIOTBHYTPH 3BE3/I.

CTaauu
KOTOpbIE




TepMmosiepHbIxpeakuil. Ctaauns

ool CosHIA.
lanaktuku. MeraranakTtuka. | Pa3im4aroTTpuBO3MOXKHBIEMOIETUHECTAL]
TpuBO3MOXKHBIE MOHApHOU
MOJICIINHEC Bcenennoii,
Crpoenue u TallMOHAapHOWBceneHHou,peuio | npeiokeHHbleA. A.@puiMaHoM.
5/97 3BOJIIOLHSIBCEICHHOM. JKCHHBIC A. OnucChIBAIOT
A.Dpunma JKCIIEPUMEHTAIBHOE
HOM. noATBepkieHue XabonompacunpenusBe
DKCNEPUMEHTATBHOCTIONTBEPKIC | €ICHHOM.
HUE
Xab60mom
pacmnpenusiBeenennoi.3akon Xa
60:7a.
[Ipoexr«EcTecTBeHHBIECTT [Ipoexr BeImonHAIOT  mpoekT
YTHUKH TUTAHET «EctecTBeHHbBIC «EcTecTBeHHBIECTTYTHUKH
6/98 3EMHOWIPYIIIIBDY, CIIyTHUKMILIAHET3EMHOUT PYIIIIBI» IUIAHET 3€MHOM  TPYNIIBI»,
«EcTecTBeHHBIECTTYTHUKH , «EcTecTBeHHBIE  CHYTHUKM  ILJIAHET-
NJIaHET-TUTaHTOBY «EcrecTBeHHBIE TMraHToB»
CIIYTHUKU
MJIAHET-TUTAHTOBY
IloBTOpenue(4uaca)
O060011IeHne O06001eHue u HaspiBaror ©“  ONKCHIBAOT
1/99 UCHCTEMATH3ALMASHAHUN3 | CHCTeMaTH3alus3HaHui3aKypch OCHOBHBIETIOHATHUA(DU3UKH3A
a n3ukn9KIacca. Kypc 9kiacca.
Kypcdusuku9xiacca.
2/100 HrtoroBaskoHTpoIbHAS HToropaskoHTpoJibHaspaboTa BbINONHAIOT  UTOTOBYIO  KOHTPOJIBHYIO
pabota paboTy.
3/101 AHaJIM3KOHTPOJIBHOM AHanu3 KOHTPOJIBHOM paboThI BrinonHstoTaHATN3CBOECHKOHTPOJIBHOMPA
paboTeiKoppexusa Yy /| uxkoppexkuusyY Y/l 0O0TBI, IeNal0TPabOTyHA]] OITUOKAMH.
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