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BBenenue
Hacrosimme Meroaunueckue peKOMEHIALUMM MOATOTOBJIEHBI LleHTpanbHOW NpEeIMETHO-

METOAMYECKOW KOMHUCCHEW 1O (U3UKE M a[PeCOBAHBI PErHMOHAIBHBIM MPEIMETHO-METOINIECKUM
KOMHCCHUSIM, JKIOPM HIKOJBHOIO M MYHUIMIAIBHOIO AJTaloOB Bcepoccuiickod Onummnuasl
IKOJIbHHUKOB.

B Mmeroauueckux peKOMEHJALMSAX ONPEAENseTCs IMOPSIOK MPOBEACHUS OJUMIIMAL 110
¢u3uke, TpeOOBaHUS K CTPYKType U COACP)KAHUIO OJMMITMAJHBIX 3aJaHUN, TMPUBOIATCS
BO3MOXHBIE MCTOYHMKM MH(OpManuu [uid MOArOTOBKM 3aJ4ad, a TaKXe PEKOMEHJaluu I10
OLICHUBAHMIO PEILICHUH YyYaCTHUKOB OJIMMIIHAI.

LlentpanpHas MpeIMETHO-METOIUYECKAss KOMHUCCHS TO (U3UKE BBIPAXKAET HANCKIY, UTO
IIPEJICTABICHHBIE METOJUYECKHE PEKOMEHJALUN OKaXyTCs IOJIE3HBIMH IIpU IPOBEJIECHUU
MIKOJIBHOIO M MYHHMIMIAIBHOIO 3TaloB Bcepoccuiicko Onummuanbl Mo (U3MKe, U KeJIaer
yCIIEXOB OPraHU3aTOpaM B €ro NPOBEJCHUH.

Metoandeckne peKOMEHAALUHU AJIs HIKOJIBHOIO U MYHUIIMIIAJIBHOIO 3TANIOB BCEPOCCUICKON
OnuMnuansl MWKOJIBHUKOB 10 (usuke B 2018/2019 yyeOHOM romy yTBEp)KICHBI Ha 3aceJaHUU

[lenTpanbpHOM NpeaMETHO-METOAuYECKON Komuccuu 1o ¢usnke (mporokona Ne 10 ot 27.06.2018).

IIpencenarens LlenTpansHon A.A. BopoHos
MPEIMETHO-METOIMYECKON KOMUCCHUH

1o usuke



1. O01Me noJioKeHus

OCHOBHBIMH HEIISIMH U 3a/ladaMiy HIKOJIbBHOTO U MYHHIIUMIIAJIBHOT'O 2TAIlOB OJ'II/IMHI/IaI[BI 10 (l)I/ISI/IKC

SIBJISIFOTCSA:
o MOBBIIIICHUE UHTEPECa IIKOJILHUKOB K 3aHITHIM (DU3UKOIA;
o Oojee paHHee MPHUBJICUCHUE IIKOJIHHUKOB, OJApEHHBIX B oOmactu  GU3MKH, K

CHCTEMATHYECKUM BHEIIKOJIBHBIM 3aHITHSIM;
° BBISIBJICHHMEC HA paHHEM JTale CIOCOOHBIX M TAJIAHTIMBBIX YYCHHKOB B IEIsAX Oojiee
3¢ (HeKTHUBHON MOATOTOBKH HAIIMOHAILHOW COOPHOM K MEKIYHAPOIHBIM OJUMITHAIAM, B TOM YHCIIE
K €CTECTBEHHOHAy4HOU onumnuaje roHuopos 1JSO;

. CTUMYJIHpPOBaHUE BceX (OpM PabOTHl C OAAPECHHBIMH JCTHBMH M CO3JaHHE HEOOXOIUMBIX
YCHOBUU IS MOAAEPKKHA ONAPEHHBIX JIETEH;

° BBISIBJICHHE M Pa3BUTHE Y OOYYAIOIIUXCS TBOPUYECKUX CIIOCOOHOCTEH M MHTEpeca K HAy4IHO-
UCCJICIOBATEIILCKON JCSITEIFHOCTH B O0JIacTH (DM3MKH, B TOM YHCIIE B 00JIACTH (DU3HUYECKOTO
9KCIIEPUMECHTA;

L4 M[nomyidpusanys U nmpomnaraijid Hay4HbIX 3HAHUH.

2. XapalcTepMCTmca CoacpKaHusl IMKOJBHOT0O W MYHHIHUIIAJIBbHOI'O 3TalloB

OauMnuaael o pusuke

2.1 Bcepoccuiickast 0TUMINA/1a IKOJIBHUKOB MO0 (PU3UKE HAUMHAETCS CO IIKOJIBHOIO 3Tana. JToT
JTall caMblii MaccoBBIH M OTKpBITHIH. B HeM Ha 100pOBOJBHON OCHOBE MOTYT NPUHHUMATh
VWHIVBUAYAJIbHOE Y4acTHE BeCe JKeJalolMe IIKOJIBHMKM S5-11  KiaccoB  OpraHusanui,
OCYILECTBIIAIOUINX 00pa30BaTeNbHYIO AEATEIbHOCTD [0 00pa30BaTeIbHBIM IPOrpaMMaM OCHOBHOTO
obmrero u cpenHero oomero oopazoaHus. JIroboe orpaHMYEHHE CIHUCKA YYACTHUKOB IO KaKUM-
anbo KpuTepusiM (YCIeBaeMOCTb IO pa3IUYHBIM TMpPEIMETaM, pe3yJbTaThl BBICTYIUIEHHUS Ha
OJIMMITMAJAx MPOLUIOro roja u T.1.) sBisdercs HapymeHnueM Ilopsaka nmposenenus Beepoccuiickoit
OJIMMITUAJBI IIKOJbHUKOB M KaTETOPUYECKH 3ANPelaeTcs.

2.2  MyHHIMOQIBHBIA 3Talml — ABJSIETCS BTOPBIM 3TanoM BcepocCHMiCKOW — OJIMMIIHMAIBI
HIKOJIbHUKOB 10 (usuke. B HeM Ha 1OOPOBOIBHON OCHOBE MOTYT MPUHMMATh WHIAUBUAYaJIbHOE
yyacTHe IIKOJIbHUKM 5-11 KiaccoB opraHusanuii, OCYIIECTBIAIOMMX 00pa30BaTENbHYIO
JeSITeIbHOCTh 10 O00pa3oBaTeIbHBIM MPOTrpaMMaM OCHOBHOTO OOIIEro M CpEIHEro OOIIero
o0OpazoBaHwUsI.

2.3 VY4YacTHHKHM IIKOJBHOTO M MYHUIMOAIbHOrO »5TanoB OiuMIIMazbsl BIpaBe BBIIOIHATH

OJIMMIIMAAHBIC 3adaHUA, p8.3pa6OTaHHBI€ JJIL Ooiee CTapuurx KJIaCCOB IO OTHOLICHUIO K TEM, B



KOTOpPBIX OHU MPOXOJIT oOyuyeHue. B ciyuae mNpoxoxaeHusi Ha TMOCTAeAYHOIIHE ITANBI
OnuMnuaabl, T1aHHbIe YYACTHUKHU BBINOJHSAOT OJIUMIIMAIHbIE 3aJaHNUs, Pa3padoTaHHbIE 1JIf
KJIACCa, KOTOPBIii OHU BHIOPAJIM HA HIKOJbHOM M MYHUIIUNIAJIBbHOM 3Tanax OauMnuajabl.

2.4 IlIxonpHbldi 1 MyHUIMIAIBHBIN 3Tanbl MPOBOAMUTCS B OJMUH OYHBIM ayAUTOPHBIA Typ B
TEUEHHE OJHOro JHs, OOIero i BceX o00pa3oBaTeNbHBIX YUPEKACHUH, MOTUYMHEHHBIX
pPETHOHAIBHOMY OpraHy, OCYILIECTBISIONIEMY YIpaBieHue B cepe oOpazoBaHusl.

2.5 UIkonbHBIN 3Tall OJIUMIUAILI HE MOAPA3yMEBAET MPOBEACHUE SKCIEPUMEHTAIILHOTO Typa U
BKJIFOYAET TOJIBKO TEOPETUUYECKHE 3aJaHUSI.

2.6 B 3amanume MYHUIMOAIBHOTO O3Tana OJUMIHUAABI B 003aTENbHOM MOPSJIKE BKIIIOYAIOT
TeopeTruueckue 3amady. [lo pemeHuto opraHu3aTopoB JAOMYCKAETCH BKIIOUYCHHUE B KOMIUICKT
3aJ]aHU OJTHOM SKCIIEPUMEHTAIBHOM 3a/1a4u.

2.7 KoMIUIEKTHI 337ja4 COCTABIISIIOTCA C YYETOM HIKOJIBHOM MPOTrpaMMbl MO «HAKOMUTEIBHOMY»
npuHnuiy. OHU BKJIIOYAIOT KaK 3aJa4d, CBSI3aHHBIC C TEMH pa3fesiaMy IIKOJIbHOTO Kypca (PU3UKH,
KOTOPBIE U3YYalOTCS B TEKYILIEM IOy, TaK U 33JIa4¥ 110 MPOIJICHHBIM paHee pa3eiiaMm.

2.8 HuauBuayanbHbI OTYET C BBIMOJHEHHBIM 33JlaHUEM YYaCTHUKH CHAIOT B MHUCbMEHHOU
dopme. JlonoTHUTEIBHBIH YCTHBIN ONMPOC He 0MYCKAETCS.

2.9 Onumnuana no ¢pu3MKe IPOBOJAUTCA HE3aBUCHUMO B KaXI0M U3 MATH BO3PACTHBIX Mapasliessx
wig7,8,9, 10 u 11 kmaccos.

2.10 Bo Bpems MIKOJBHOTO dTana y4YacTHUKaM MpeJjiaraercs KOMIUIEKT, COCTOSIIMUA u3: 3-4X
3a/1a4 JUIs apajuienu 7-ro kiacca, 4-x 3afad aias 8-ro Kiacca, U S-TW 3aAad Ui Kaxaoro u3 9 - 11
kiaccoB. YacTh 3amaHuil MOKET OBITH OOIIEH /AT HECKOJIBKUX BO3PACTHBIX Mapasuienieil, oJHaKo
KOHKYPC ¥ TIOJIBEICHHE UTOTOB JIOJKHBI OBITH OTJCIIBHBIMH.

2.11 Bo Bpemsi MyHUIIMIIAIIBHOTO 3Talla yYaCTHUKAM IpeAiaraeTcs KOMIUIEKT, COCTOALIMN U3 4-X
3a/1a4 s nmapauieneid 7 v 8 kjacca, U 5-Tu 3aaad aus kaxzaoro u3 9 - 11 kmaccos. YacTte 3aganuii
MOJKET OBITh OOIIeH Isi HECKOJBKUX BO3PACTHBIX Mapasuieieil, 0OJHaKO KOHKYpC U TMOJBEICHUE
WUTOTOB JIOJKHBI OBITH OT/IETTEHBIMHU.

2.12 Pemenue 3aganuii mpoBepsieTCs KIOPU, POPMUPYEMBIM OpPraHU3aTOPOM OJTMMITHAIBI.

2.13 WuauBuayanbHbIA UTOTOBBIM PE3yNbTaT KaXKJIOTO YYAaCTHUKA MOJACUMTHIBAETCS KaK CymMMa
MOJTyYEHHBIX ITHM YUYACTHUKOM OaJUIOB 32 pelIeHUe KaXKI0H 3a1auu ¢ YIETOM amlelIsSIuH.

2.14 OxoHuaTenbHble pe3yNbTAaThl MPOBEPKH PEUICHHH BCEX YYaCTHUKOB (UKCHPYIOTCS B
UTOTOBOM  TaOiWile, TMPEACTABIAIOMIEH COOOW  paH)KUPOBAHHBIM  CIUCOK  yYYaCTHHUKOB,
pacToJIOXKEHHBIX 0 Mepe yObIBaHHS HaOpaHHBIX UMH OalIOB. YYAaCTHUKH C OJUHAKOBBIMU
Oamnamu pacnoniararotcs B ajipaBuTHOM mopsinke. Ha ocHOBaHUYM UTOTOBOM TaOMUIILI U B COTJIACUU
C YCTaHOBJIEHHOW KBOTOM, >KIOpHU OIpesenseT nodeauTeneil 1 npu3EpoB COOTBETCTBYIOIIETO 3Tarna

OnmuMnuanel.



Pazwsicuenue: B coomsemcmesuu ¢ Ilopsiokom nposedenus BCOLL (nynkm 31 6 Hosou pedaxkyuu:
")Kiopu Onumnuaowl onpedensiem nobedumeneti u npu3epos OIUMNUAOb HA OCHOBAHUU pPelimuHed
nO Kanicoomy o0ujeodpazosamenbHoOMy npeomMemy u 6 cOOmeemcmeul ¢ KeOmotl, YCmMaHo81eHHOU
Op2aHU3amMopoM OIUMAUAOLL coomeemcmaytouje2o smanay). Tonvko na 3axnroyumensnom Imane
ONMUMNUAOLL OJIs1 NOJYYeHUs. OUNIOMO8 nobeoumenell U Npu3épos cywecmeyem o00s3amebHas
NAMUOECAMUNDOYEHMHASL KBOMA (Y4ACMHUK O00idiceH Habpame He menee 50 npoyenmos om
MAKCUMANLHO B03MOJACHO20 4YUCNA 0OANN08 NO UMO2aM OYEHUBAHUS BbINOJIHEHHbIX OAUMNUAOHBIX
3a0anuil).

2.15 Ha ocHOBe MPOTOKOJIOB HIKOJILHOTO 3Tara Mo BCEM 00Pa30BaTEIbHBIM YUPEKIACHUIM OpraH
MECTHOTO CaMOYIPABIICHUS YCTAHABIMBACT MPOXOJHOW Oajm - MHUHUMAIbHYIO OIICHKY Ha
IIKOJILHOM 3Tare, HeOOXOUMYIO JIJIsl y4acTHsl B MYHUITUTIATBHOM JTarle.

2.16 Ha ocHOBe ImpOTOKOJIOB MYHMIIMIIAJILHOTO 3Tala MO BCEM MYHHUIHUIAIbHBIM 0Opa30BaHUsAM,
PErHOHANIBHBIN OpraH omnpeAesnseT MPOXOAHONH 0alll - MUHUMAIBHYIO OLIEHKY Ha MYHHIIMIIATEHOM
aTare, He0OXOUMYIO JUISl YIaCTHsI B PETHOHAILHOM JTarle.

2.17 JlanHbI TPOXOAHON OAJT yCTaHABIMBAETCS OT/ACIIBHO B BO3PACTHBIX mapauiensx 7, 8, 9, 10

u 11 kmaccoB ¥ MOXKET OBITH Pa3HBIM JJIA O3THX napanneneﬁ.

3. IlpuHIUNBI COCTABJIEHUSI OJHMMIMAJHBIX 3aJaHMd W (QOpMHUPOBaAHUA
KOMILJIEKTOB OJIMMIIMAJAHBIX 33aJJaHUH JJIS1 HIKOJbHOI0 M MYHHMIIUIIAJIBLHOIO

sranoB OJuMIHAAbI
Pa3pabotky 3amanuii OnuMIuagsl  OCYIIECTBISET COOTBETCTBYIOIIMMH  MPEIMETHO-
METONYECKasi KOMUCCHS.
KoMIIJIEKTBI COCTaBIISIFOTCS C YYE€TOM IIKOJBHOW MPOrpaMMbl 1O TPHHIUIY «HAKOTUIEHHOTO
utora». OHM BKIIOYAIOT Kak 3aJayd, CBSA3aHHBIE C TEMH pa3AellaMH MYHULMIAIBHOIO Kypca
(bU3HUKH, KOTOPbIE U3yYalOTCs B TEKYILEM TOAY, TaK U 3aJa4 MO MPOWUIEHHBIM paHee pa3fesiaM (CM.
[Tpunoxxenue 1 HACTOAIMUX PEKOMEHIAINH).
[Ipu cocTaBieHHMM KOMIUJIEKTOB 3aJaHUi, Ba)XXHO PYKOBOJICTBOBATHCS CIICAYIOITUMHU
00IMMHU NPUHIIUNIAMM:
e OnuMmuajbl HE TOJDKHBI MEIIaTh TUIAHOMEPHOMY yaeOHOMY mporieccy!!!
e OnuMmmuana He 1eb, a OJHO U3 CPENICTB IMpoIecca O0yUeHHs, CTUMYJIUPYIOIIasi U BHOCSIAS B
HET0 3JIEMEHTHI COCTA3aTEIbHOCTH.
e OnuMIUABI TOJDKHBI BBISIBJISATH TAIAHTIWBBIX U CIIOCOOHBIX JIETEH, a HE YUCHHKOB, Y KOTOPBIX

YMYZAPEHHBIE OIBITOM YUUTES.



o OmuMnuangsel HE JOKHBI POPCUPOBATH MPOXOKICHUE TEM. 3HAHUSIM HYXKHO JaTh BO3MOXHOCTh
XOTh HEMHOTO «YCTOSIThCSI». Te€M caMbIM, MOXXHO OOECII€YHTh MUHHMAJbHBIN 3arac BpEeMEHH
JUIs  BBIDABHMBAHUS CPOKOB TIPOXOXKACHUS Marepuana (B 3aBUCUMOCTH OT HIOAHCOB
UCIIOJIb3YEMON YUUTEIEM IIPOTPAMMBI).

e 1I3-3a pa3HOOOpa3us CYIIECTBYIOUIMX IIKOJBHBIX HpOrpamMM IO (U3HMKE, B COBPEMEHHBIX
YCIIOBHUSAX HEBO3MOXKHO MPEJIOKUTH MPOTPaMMy OJTUMIIHA], YCTPAUBAIOIIYIO BCEX.

BoibIioe KOIMYECTBO pa3IMYHbBIX yYEOHBIX MPOTPaMM CO3JaeT U3BECTHBIC CIOXKHOCTH IS
pa3paboTunkoB 3amaHuii Onmumnman mo ¢usuke. B memsix cucremMaTusanyu W 0O0SCICYCHUs
eIMHOO0pa3usi B TEMAaTHKE 3aday, A OOJIETYeHHs] YCIOBUH MOATOTOBKM K OJUMIIAAJAM,
LlenTpanpHas mpeAMETHO-METOANYECKast KOMUCCHS pa3padoTana MepedeHb TEM JUIs KaKJ0Tr0 dTarna
Onumnuansl B kaxaoM kiacce ooyuenus (IIpunoxenue 1).

B mnpennoxeHHOH mporpaMme TIPEACTaBICHBI B OCHOBHOM COJIEP)KATEIbHBIC TEMBI

(OHI/IpaﬂCI) Ha KOTOPBIC, MOKHO IMTPOU3BOANUTL KOJIMYCCTBCHHBLIC pvaeTm).

4. TpeooBanusi lleHTpaJbHOH TPEAMETHO-METOAUYECKON KOMHMCCHMH K
KOMILJIEKTAM 33/IJaHMH IIKOJbHOI0 U MYHMIHUIIAJBHOIO 3TANOB OJUMIIHA/bI

no ¢usuke

4.1 Camoe CyIIECTBEHHOE — HEYKOCHHMTEJbHO TMPHIEpP:KMBATbCA INpPUBEJCHHOH B
IIpunoxennn 1 mporpaMMbl U HE BKJIIOYAaTh B KOMIUIEKTBI 33JaHUM TEMbl «HA ONEPEKECHHE)
(3a1auu Ha TEMBbI, KOTOpBIE MO MporpamMme OYyAyT HM3y4daThCcs B Oosiee MO3AHUN MEpUOA WIH B
crapmux kinaccax). B mporuBHOM ciywae ycwins LleHTpanbHON NpeIMETHO-METOANYECKOU
KOMHUCCHH, OTPOMHOT0 KOJIJIEKTUBA YUUTENEH M MHOTHX IIKOJbHUKOB, TOTOBSIIMXCS K OJIMMITUAJIE,
OyayT cBeneHbl Ha HeT. B pesynprarte, oOydaroluecs, MOJOXKUBIIMECS Ha METOJUYECKHE
pexkoMeHanuu LleHTpanbHOW NpPEeAMETHO-METOANYECKOM KOMHMCCHHM, U TOTOBSIIMECS IO TEMaM,
YKa3aHHBIM B 3TUX PEKOMEHIAlMsX, C OOJbIION BEPOSTHOCTHIO OKAXYTCSA 3a YEPTOMl MpPU3EPOB.
Ectb puck, uro mocie nogo6Ho OnuMIuajbl 1axe CIOCOOHBIE M TaJaHTIUBbIE YYEHUKH MOTYT
MOTEPATh UHTEPEC K GU3MKE BOOOIIE U K OJTUMITHAIaM TI0 (PU3UKE B YaCTHOCTH.

4.2 Onumnuaga HE JOJKHA HOCHUTH XapakTep KOHTPOJBbHON paboTel. B 3amanus cremyer
BKJIIOYATh 33Ja4H, BBISBISIOLINE CIIOCOOHOCTH OOYYaIOLIUXCSI MPUMEHSTH MOJIyY€HHBIE B IIKOJIE
3HaHUA, a He X o0beM. He cienyer nenars ymnop Ha MareMaTHYECKYIO CIOXHOCTh BBIYUCICHUN B
buznyecKux 3a/1avax.

4.3 B 3amaHuu He AOJKHO OBITH 33/1a4 C BHIOOPOM BapuaHTa OTBETA.

4.4 Ocoboe BHUMaHHWE TPH COCTABJICHUH KOMIUIEKTa 3amad OnuMmuanbl HalI0 OOpaTUTh Ha

NPUMEHSIEMbIA ~ MaTEMAaTHUYECKUM  ammapaT, MCHOJb3YyEeMbId B  3aJadaX, HE HMMEIOIIMX



aJbTepHATHBHBIX BapuMaHTOB pemeHus. Hampumep, Hemomyctumo B 7-X, 8-X Kiaccax
MCIIOJIb30BAaHUE IOHATUM TPUTOHOMETPUH, KBAJIPaTHOIO KOPHS; HEXKEJATEIbHO MCIIOIb30BAHUE
CTaHJapTHOU (opMbl 3amucu uucia (7 Kiacc); SKCHOHEHTHI, jJorapudma u npousBogHas (o 11
KJlacca BKJIIOYMTENbHO). CpOKM H3y4eHHs] HEKOTOPBIX BaKHEMIIUX TMOHSATUH U3 MaTeMaTHUKH
npuBeaeHsbl B [Ipunoxenuu 1.

4.5 3amaHue IOIKHO COACPKATH 3aJaud PA3IMYHOU CIOKHOCTH. XOTS OBl JIBE 3aJla4M JIOJDKHBI
OBITH JOCTYIHBI OOJIBIIMHCTBY YYaCTHHUKOB. YPOBEHb CIIOKHOCTH 3aJa4 MYHHIIMIIQTBHOTO dTara
JOJI’KEH OBITH CII0YKHEE YPOBHS LIKOJIBHOMN OJMMITHA/IBI.

4.6 Jlns oOmerdeHus pemieHUsT HEKOTOpBIX 3amad ydamumucs 9-x, 10-x, 11-x kiaccoB u
yHU(UKALUU OICHWBAHUS PEIICHHs, PEKOMEHJYeTCs, €ClIi 3TO BO3MOXHO, 33JaBaTh B paMKax
OJIHOM 33/1auu HECKOJIBKO BOIPOCOB. B 3TOM cityyae oljeHKa peleHus noay4aeTcsi CyMMUPOBaHUEM
0aJJIoB 32 OTBETHI HA KaXIbIi Borpoc (HO, He mpeBbimas 10 6amios).

4.7 KowmmnekT 3agaHuii JUig KaXAOro Kiacca JOHKEH XapaKTepU30BaThCsl METOAUYECKOU
IIOJIHOTOM, OBbITh cOaJaHCUPOBaHHBIM, TEMATHUYECKU pPa3HOOOpPa3HbIM M KaK MOXHO UIMpe
OXBAaTbIBaThb M3y4yeHHbIE TeMbl. 1l0 Mepe MpOXOoXKIeHHs TeM, B 3aBUCHMOCTH OT Hapajuieiu, B
3aJjaHusl HEOOXOAMMO BKJIIOYATH 33/1ayMl [0 MEXaHUKe, TEPMOJUHAMUKE U MOJICKYJISIPHON (QHU3UKeE,
3aJ]a4M Ha 3aKOHBI TOCTOSIHHOTO TOKA, MO 3JIEKTPOMArHeTu3My, ONTHKE.

4.8 3amanmsa ansg 7-X U 8-X KIJIACCOB JIOJDKHBI COJAEPKaTh 3a/aud, HE Tpelyromue OOIbIIoro
o0bemMa OOBSICHEHHM M BBIYMCIEHUN (B ATOM BO3pacTe ydamiuecs He o0JafaloT JT0CTaTOYHOMN
KyJbTYpOH H3JI0OXKEHUS XOJa CBOMX paccyxkaeHuit). [lone3Ho BiiItouyaTh 3ajJaud Ha TMEPEBOJ
€IVHMII, HAa BBIUYMCJICHHUE IUIOTHOCTH, HAa NMPOCTEHIINE BHJIbI JBWKEHHUS; B §-X Kjaccax CIELyeT
n00aBIATh 33Jauyd Ha YypaBHEHHE NPOCTOrO TEIUIOBOro OanaHca, 3aKOH Apxumena, 3aJadu
COJIepIKalle 3JIEMEHThI CTATUKH.

4.9 JlomycTHMMO M JlaXe >KeJIaTelIbHO BKJIIOUEHHE KOMOMHMPOBAHHBIX 33/1a4, B paMKaX KOTOPBIX
00BEeTMHSAIOTCS pa3IMYHbIE pa3Aesbl IKOIbHOM MporpaMmbl 10 (GU3UKE.

4.10 Baxna HoBM3Ha 3a1a4. B ciyyae, ecnu 3aaHusl BBIOUPAIOTCS U3 NMEYATHBIX U3JaHUM WM U3
ceT MIHTEepHET, MeToInYeCKasi KOMUCCHS T0JIKHA, TI0 BO3MOXKHOCTH, MCIIOJIb30BaTh UCTOUHHUKH, HE
U3BECTHBIE y4yacTHUKaM. l3BecTHble 3agaum cieayeT mepepabaTbiBaTh (MO KpaiiHel Mepe,
U3MeHATH (palymny). I1o, 6€3ycI0BHO, TpeOyeT aKKypaTHOCTH, TaK KaK €CTh PUCK, YTO OKaXKyTCs
BBIKUHYTHIMH Ba)KHbIE, HO HE3aMETHbBIE Ha MEPBBIM B3IJIsA/, YACTH YCIOBUS.

4.11 He nmomyCTHMBI YHCTO Ka4yeCTBEHHBIE 3a7add, TOJPa3yMEBAIONINE OOBSICHEHUS SBICHUM,
BBUJIY CJIO)KHOCTH OOBbEKTUBHOTO OLIEHUBAHUS UX OT/EIbHBIX 3TAIOB.

4.12 CocraBineHHBIN KOMIUIEKT JIOJKEH COOTBETCTBOBAThH PETJIAMEHTY OJIMMITMA/IBL.

4.13 Tlpu cocTaBleHUN KOMIUIEKTa HYXHO YYUTHIBAaTh, YTO BO BpeMsi OIMMIIHAbI JOMYyCKaeTCs

HCIIOJIB30BAHUE  YUYaCTHHKaMH OJ'II/IMHI/Ia,I[I)I IpoCTOro  MHXKXCHCPHOI'O0  KAJIBKYJIATOpA, HO



HEJIOMYCTUMO MCII0JIb30BaHHE CIPABOYHUKOB, YIeOHMKOB H.T.II. Bee HeoOXonuMmele As pelieHus
3aJa4 CIPaBOYHbIC JAHHBIC JIOJDKHBI OBITh MPUBEACHBI B TEKCTE YCIOBUS HIU B BUAE TAOIHUIIBI B
KOHIIE BCEX YCJIOBU, HAIIPUMED, IJIOTHOCTH BOBI, TEMIIEpATypa KUIIEHHUS BOJIbI U IIJIaBJICHUS JIbJA,
yCKOpeHHe cBoOOAHOro najaeHus u 1.1. [Ipu HeoOxoaumocTH, ydamuecs MOryT ObITh 00ecreueHbl
TabaunamMu Meneneesa.

4.14 HenomycTMMO HCHOJIB30BaTh KOMIUIEKTHl 3aJaHMM IPOLUIBIX JET. JTO IUCKPEAUTHPYET
Onumnuany.

O030p 0OCHOBHBIX T€M OJUMITHA/bI

1) Cucremsbl enuHun. YdyacTHUkH OJMMIMAIbI TOJDKHBI YMETh BBIpaXXaTh OJHU (U3HYECKHUE
BEIIMYMHBI Yepe3 JpYyrue, MMETh NPEACTABICHHE O TOYHOCTH HM3MEPEHUUW W MOTPEHTHOCTSIX
U3MEPEHHM, YMETh TPUBOJAUTH BHECUCTEMHBIE eTMHUIIBI K enunuiiam CH.
2) 3apaym HA MeXxaHHM4YecKoe JIBHKeHue. B Miaqmux kiaccax pemarorcs 3a/1adyd Ha JIBH)KEHUE
CO CKOpPOCTBIO, INOCTOSIHHOM Ha OTHEIBHBIX ydacTkax myTd. B 9-m kmacce paccmarpuBaercs
paBHOYCKOpeHHO€ JBmkeHue, B 10-m — moOaBisercs IBWKEHHE B CHJIOBBIX mojsix. B 11-m
HOSIBIISIETCS HOBBIH KJIACC 3a/1a4 Ha KoJieOaTebHbIE IBIKEHHS (TApMOHHYECKUE KOJICOaHMS).
3) TepmoauHammuka U MoOJeKyJsApHas ¢pu3uka. V3yuyeHue TepMOIMHAMUKYA HAYMHAETCA B 8-M
KJlacCe Ha MpPUMEpPE pELIeHUs YpaBHEHWM TeruioBoro Oamanca. Torma ke BBOAMTCA MOHSTHE
TeryIoeMKOoCcTH. JlanbHeilee pa3BUTHE 3TONH TeMbl MpoHCcXOoauT B 10-M Kkiacce, riae M3ydaroTcs
ra3oBbl€ 3aKOHBI (Ha IpUMEpE UJICaTbHOIO ra3a).
4) DaekrpoamHammuka. V3yueHue 3Toil TeMbl HAaYMHAETCSA B §-M KJlacce€ Ha IMPUMEpPE 3aKOHOB
MIOCTOSIHHOTO TOKa, a 3areM pa3BuBaercss B 10-M, TI€ TPOXOAUTCS AIEKTPOCTATHKA,
MarHUTOCTaTUKa u oOOyd4arouluecsi MPUCTYNAIOT K U3YYEHUIO 3aKOHOB 3JIEKTPOMArHUTHOM
uHaykuuu.  Ilocne  u3ydeHHs — MEXaHWYECKMX  KoyleOaHUl  HIKOJIBHUKM  OCBaMBarOT
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
5) Onruka. DTOT pa3fen COCTOUT U3 ABYX YacTeil: reOMeTPUUECKON U BOJTHOBOM ONTHKU. B 8-m
KJIacCe TeOMETpUYecKasi ONTHKA HM3ydaeTcs ObICTPO M MOBEPXHOCTHO, MOATOMY cieayeT u30erarb
3aJa4 Ha MPUMEHEHHE 3aKOHa IPEJIOMIICHHUS M C cUCTeMaMH JHUH3. J[0cTaToOuHO OTrpaHUYHUTHCS
TUIOCKMMH 3€pKajlaMH WK 3a]ja4aMi Ha MOCTPOEHUE M300paKeHU B TOHKHX JIMH3AX.

Tembl aToMHON W sAJepHOH (UIMKH, CHENHAJIBHONH TEOPHH OTHOCHTEIBHOCTH M
3JIEMEHTOB KBAHTOBOH (HM3MKH (B CHJY HX CJI0KHOCTH M IOBEPXHOCTHOIO HM3y4YeHHUS B
LIKO0JIe) B OJJMMIINAHYI0 IPOrPaMMy He BKJIIOUYAKOTCH.

I[CTaJ'IBHOC COACPIKAHUC MATCPUATIOB OJ'II/IMHI/Ia,Z[BI oo (1)1/131/11(6 HPUBCACHO B HpI/IJIO)KeHI/II/I 1.



5. Onucanne He0OXOAUMOr0 MATEPHAJBLHO-TEXHHYECKOT0 olecnevyeHUs IJIA

BBINNIOJIHCHHUA OJITUMIIHNAAHBIX 3anaHnﬁ

[IkONpHBIA ¥ MYHHIMITATBHBIA 3Tanbl OmuMnuansl mo (U3MKE MPOBOJATCS B ayIUTOPHOM
dbopMaTe B OJIMH Typ, ¥ MaTepUAIbHBIC TPEOOBAHUS JUTSl TIPOBEACHUS OJMMITHAILI HE BBIXOJAT 32
paMK{ OpraHu3alii CTaHJApTHOTO ayAUTOpPHOro pekuma. LIIKonpHBIM 3Tanm He mpeaycMaTpUBaeT
MOCTaHOBKY KaKUX-JIMOO MPAKTUYECKUX U SKCIEPUMEHTAIBHBIX 3a/1a4 (B TOM YHCIIe BHEYPOUHBIX,
BBHITIOJTHSEMBIX BHE IIKOJIBI) M €r0 MPOBEJACHHE He TpedyeT crenuduueckoro oOOpyIOBaHHS H
npubopoB. Ha MyHULUMATEHOM 3Tane JOMYCKAeTCs BKJIOYEHHE B KOMIUIEKT OJHOM
SKCIIEPUMEHTANIBHOM WM  TICEBJOIKCHEPUMEHTANbHOW 3amauv (B YCJIOBUM  MPUBOISTCS
SKCIIEPUMEHTANIbHBIE JaHHBIC, T[IOJTYYEHHbIE OPraHu3aTopaMy, a YYaCTHUKH OJIMMITUAIbI
POM3BOJAT 0OPAOOTKY PE3YIIBTATOB U MOCIEAYIONINE HEOOX0AUMBIC BEIYMCICHHS).

5.1 TwupaxupoBaHue 3aJaHUM OCYIIECTBISAETCS C YYETOM CIEAYIOIIMUX IapaMeTpPOB: JIUCTbI
Ooymaru gopmata A5 unu A4, yepHo-6enas nedats 12 win 14 kernem (KakIbli y4aCTHUK MMOTy4aeT
M0 OJAHOMY JIUCTY C YCIOBHUSMH 3a/1a4). 3aJaHusl JOJDKHBI THPAKUPOBATHCS 0€3 YMEHbILICHUSI.

5.2 Vuactauk OnuMnuasl UCIOIB3YET HA TYpe CBOM MUCHhMEHHbBIE MPUHAIICKHOCTH, IUPKYIIb,
TPAHCHIOPTUP, JUHEHKY, HEMPOrpaMMHUPYEMBbI KanbKynarop. Ho, opranuzaTopbl TOJDKHBI
MPEeyCMOTPETh HEKOTOPOE KOJMYECTBO 3aMacHBIX Py4YeK C MACTON CHHEro IBeTa W JIMHEeK Ha
KOKJIYIO ayIUTOPHIO.

5.3 Kaxnomy ydacTHUKY oauMIina bl OprkOMHUTET JTOJDKEH MPEAOCTaBUTh TETPAh B KIETKY (IJIs
YEPHOBBIX 3aIlMCel MpeylaraeTcs NCI0JIb30BaTh MOCIEAHIE CTPAHUIIBI TETPAIN).

5.4 Tlocne Havana Typa yyacTHUKK OJMMIIMAIBI MOTYT 33J]aBaTh BOMPOCH MO YCIOBUSIM 3a1a4 (B
nucbMeHHoil ¢opme). B 9T0i1 CBSA3M y IeKYPHBIX [0 ayTUTOPUU JIOJKHBI ObITh B HAJTMYUU JIUCTHI
OyMaru Jyist BOIIPOCOB.

5.5 Jlna monmHOIEHHOW paloThl, YJI€HaM KIOPH JOJDKHO OBITh MPEIOCTaBICHO OTIEIHHOE
MOMEII[EHUE, OCHAIICHHOE TEXHUYECKUMHU CPEICTBAMU (KOMIBIOTEP, MPHUHTEP, KOMHUPOBATBHBIN
anmapar) ¢ JOCTaTOYHBIM KOJIMYECTBOM OyMaru M KaHIENSAPCKUX MPUHAATIC)KHOCTEH (HOKHUIIBI,
CTEIIEp U HECKOJIBKO YIaKOBOK CKPETIOK K HEMY, aHTUCTEIIEp, KIEAIINI KapaHaalll, CKOTY).

5.6 Kaxnplii wiieH )Kiopu JOJKEeH ObITh 00ecredeH pyuKoi ¢ KpacHOM macToil.

6. HOpﬂI[OK NPOBCACHUA HNIKOJBbHOI0 U MYHUIIMIIAJIBHOI'O 3TAIIOB Onumnuaabl

6.1 Ilopsinok mpoBeneHUs1 TYpOB
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6.1.1.1lepen HauanoMm Typa ACKYpHBIC IO AYyAUTOPUSM HAIMOMHUHAIOT yYaCTHUKAM OCHOBHBIC
MOJIOKEHUS perjiaMeHTa (0 MPOAOLKUTENFHOCTH Typa, 0 ¢popMe, B KOTOPOW pa3perieHo 3a/1aBaTh
BOIIPOCHI, OPsiIKE OPOPMIICHHS OTUETOB O MIPOAETaHHOM padoTe, u T.1.).

6.1.2.O0yuaromuMcs B 7-X KJjaccax, Ha IIKOJbHOM JTalle Npeajaraetcsl pemuTh 3-4 3a1a4n, Ha
BBITMIOJTHEHHE KOTOPBIX OTBOIUTCS 2 ypoka. OOyuaromuMmcs B 8-X kJiaccax Ipeajgaraercs pemurTh 4
3aJa4u, Ha BBIIIOJHEHHE KOTOPBIX OTBOAMTCA 2 ypoka. OOyuaromumcs B 9-x, 10-x, 11-x kjaccax
IpeJiaraeTcsl pelmTh S5 3a7a4, Ha BHIIOJHEHUE KOTOPBIX OTBOJUTCS 2,5 aCTPOHOMHUYECKHUX Yaca.
6.1.3.Bo BpeMss MyHHMIIMTIIAIBLHOTO JTama oOydaromumcs B 7-X M 8-X KJjaccax, mpejjiaraercs
pemuTh 4 3a/1a4u, Ha BBIMOJHEHHWE KOTOPBIX OoTBOAUTCS 3 yaca. OOyuarommmcs B 9-x, 10-x, 11-x
KJaccax IIpejjaraercs — pemuTh 5 334ady, Ha  BBINOJIHEHHE  KOTOPBIX  OTBOJMUTCS
3,5 acrpoHoMuYeckHX Yaca. YacTp 3aJaHMii MOXET OBITh OOIIECH Ui HECKOJIBKUX BO3PACTHBIX
napasuieneii, OJHaKo KOHKYPC U MOJIBEIEHUE UTOTOB JOJKHBI ObITh OTACIbHBIMH.

6.1.4. Ins BoimonHeHus 3afgaHuii OMUMOUAABI KaXIOMY YYaCTHUKY BBIJAETCS TETPadb B KIETKY
WIM CHelUalIbHble OJIaHKU CO HITPUX-KOJOM (IJI1 YEPHOBBIX 3alMCEl IpeylaraeTcs UCIO0Jb30BaTh
MOCJICTHUE CTPAHUIIbI TETPAIH, HIIK OOPATHYIO CTOPOHY OJIAHKOB).

6.1.5.YyactHukam OnuMnuaapl 3ampenieHo HCIMOJIb30BaHUE I 3alUCU PEUICHHH pPYydKH C
KpacHBbIMU YEPHUIIAMH.

6.1.6. Y4acTHUKM HE BIpaBe OOIIATHCS APYT C IPYroM U CBOOOJHO MEpPEMENIaThCs M0 ayJTUTOPUU
BO BpeMs Typa.

6.1.7.Unensl XOpU pa3aaT yclaoBHUS ydacTHUKaM OJMMIHNAAbI U 3aMUCBHIBAIOT HA JIOCKE BpeMs
Havajga ¥ OKOHYAHUA Typa B IaHHOU ayJAUTOPHH.

6.1.8.Yepe3 15 muHyT mocie Hadana Typa ydacTHUKHA OnUMIUAIbl MOTYT 3a/JaBaTh BOMPOCHI TIO
yCIIOBUSM 3a/1a4 (B MUCbMEHHOU ¢opMme). B 3Toil cBS3U y NeKYpHBIX IO ayAUTOPHUH JOJKHBI OBITh
B HAJMYUHU JHUCTBI Oymaru Juist BompocoB. OTBETHI Ha coJepKaTeIbHbIe BOIPOCH 03BYUHBAIOTCS
YJIEHAaMHU JKIOpU JUIS BCEX YYAaCTHUKOB JAaHHOM mnapaienu. Ha HEKOppeKTHbIE BONIPOCHI WU
BOIPOCHI, CBUJIETEIICTBYIOLINE O TOM, YTO YYACTHUK HEBHUMATEIbHO MPOYUTAII YCIOBUE, CIEAYET
OTBET «0e3 KOMMEHTapHEB.

6.1.9. lexxypHbIil 10 ayAUTOPUM HAIIOMUHAET YYaCTHUKAM O BPEMEHM, OCTABLIEMCS 1O OKOHYAHHUS
Typa 3a 1oj4aca, 3a 15 MUHYT U 3a 5 MUHYT.

6.1.10. YuactHuk Onumnuansl o0s3aH A0 UCTEUEHUS OTBEJCHHOIO Ha Typ BPEMEHM CAATh CBOIO
paboTy (TeTpaau M TOTIOTHUTEIIBHBIC JIUCTHI).

6.1.11. YyacTHUK MOXET cJaTh paboOTy JIOCPOYHO, IOCIE 4Yero JO0JDKEH He3aMeIIUTeNbHO

MOKHHYTBH MCCTO IPOBCACHUA Typa.
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6.2 IlepeyeHb CHPaBOYHBIX MATEPUATOB, CPEACTB CBSA3M H 3JIEKTPOHHO-
BbIYHCJIUTEIBHON TeXHUKH, Pa3pelieHHOM K MCIO0Jb30BAaHUI0 BO BpeMms

nposeaeHust OauMnuaabI
6.2.1.Bo Bpems TypoB ywacTHHKaM OJMMOHaIbl 3alpeIleHO IMOJb30BaThCA KAKMMH-JIHOO
CPE/ICTBAMU CBS3H.
6.2.2.YyactHukam Onumnuaapl 3amperiaercs MPUHOCUTb B ayJUTOPUU CBOU  TETPa]H,
CIIPABOYHYIO JIUTEPATYPY U YYeOHHKH, YIEKTPOHHYIO TEXHHKY (KpOMe HelporpaMMHpyeMbIX

KAJIbKYJISATOPOB).

6.3 MCTOIII’IKa OLICHUBAHUA BBINNOJHCHUA OJIUMIINAIHBIX 3anaHm71

6.3.1.11o okonyanuu OnuMIUaAbl paboThl Y4aCTHUKOB KOJUPYIOTCS, & MOCJIe OKOHYAHUS TPOBEPKU
JEKOTUPYIOTCHL.

6.3.2. Kropu Onumnuabl OLIEHUBAET 3alMCH, IPUBEACHHbBIE TOJBKO B YMCTOBUKE. UepHOBUKH He
NPOBEPSIIOTCS.

6.3.3.He nomyckaercsi cHATHE 0AJIOB 3a «IUIOXOW MOYEpPK», 3a pelIeHHe 3a]]auid HepaluOHATbHBIM
croco0oM, He B 0011IeM BHJIE, WJIM CITIOCOOOM, HE COBIAAIONIUM C MPEITI0KEHHBIM METOAMYECKON
KOMMCCHUEH.

6.3.4.1IlpaBuJbHBIH  OTBeT, NPHBEICHHbIH 0e3 O000CHOBAHMSI MJIHM NOJYYCHHbIH W3
HEeNMPaBWJILHBIX paccy:KIeHNii, He YYUTbIBAETCSI.

6.3.5.Kputepun onieHMBaHUsI pa3pabaThHIBAIOTCS aBTOpAMHM 3aja4 U MPUBOIATCS B penieHuu. Ecin
3aJaua penieHa He MOJHOCTBIO, TO ATAIIbI €€ PEIICHHUs OLIEHUBAIOTCS B COOTBETCTBUHU C KPUTEPHSIMU
OLIEHOK I10 JJAHHOH 3a/1a4e.

6.3.6.Ecnu 3ayava perieHa He MOJTHOCTHIO, a €€ pellleHrne He MOAMNaaaeT MoJ aBTOPCKYI0 CHCTEMY
OLIGHUBAHWSI, TO JKIOPH BIPaBE MPEUIOKUTH CBOIO BEPCUIO CUCTEMBI OLIEHUBAHUS, KOTOPAst TOJHKHA
OBITH COTJIACOBaHA C pa3pabOTUYNKaMH KOMIUJIEKTa 3a/IaHUM.

6.3.7. PelieHne Ka:Ka0M 3a1a4M OLleHMBAETCs HeJIbIM Yucaom 6anos ot 0 go 10.
6.3.8.IIpoBepka paboT ocymectBusercss Kiopu OIUMOUAABI COTJIACHO CTaHAAPTHOW METOJHMKE

OLCHUBAHUSI PEIICHUI:

banasl | [IpaBuiabHOCTDH (OIIMO0OYHOCTH) PellIeHUs

10 ITonHOE BepHOE pelieHne

8 Bepuoe pemenne. MeroTcst HEOOIBITNE HETOYETHI, B IIEJIOM HE BIUSIONINE HA
pelieHue.

5-6 Pemenne B 1enoM BepHOE, OJHAKO, COAEPKHUT CYIIECTBEHHBIE OMIMOKU (HE

¢usnveckne, a MaTeMaTHUECKUE).
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5 HaiineHo pelreHre 0QHOro U3 ABYX BO3MOXKHBIX CIIy4aeB.

2-3 Ecth monnMmanue GU3MKH SBICHHS, HO HE HAWJICHO OJHO U3 HEOOXOTUMBIX JUIS
pelieHusl ypaBHCHHM, B Pe3yJIbTaTe MOJIYYCHHAs CHCTeMa YPaBHEHUW HE IMOJHA U

HEBO3MO>KHO HAMTH pPEHICHUC.

0-1 Ecte oTacnbHBIE ypaBHEHUS, OTHOCSAIIMECS K CYTH 3aJadd IIPU OTCYTCTBUM

petieHust (WK Ipu OIIMOOYHOM PEIICHUH ).

0 Pewrenne HeBepHOE, WIIM OTCYTCTBYET.

6.3.9.Bce moMeTku B paboTe Y4acTHUKA WICHBI KIOPHU JIENAIOT TOJBKO KPAaCHBIMHU UYEPHUIIAMHU.
Bannel 3a mpoMeXyTOYHBIE BBIKJIAIKH CTaBSTCA OKOJO COOTBETCTBYIOIIMX MecT B pabore (3TO
UCKJIIOYAET IMPOIYCK OTAENbHBIX IYHKTOB M3 KPUTEpPHUEB OLIEHOK). MToromas oueHka 3a 3ajgady
CTaBUTCS B KOHIIE pelieHus. Kpome Toro, uieH KIOpHU 3aHOCUT €€ B TaOJIUIy Ha NEPBON CTpaHULIE
paboThl U CTABUT CBOIO MOJAINHUCH O] OLICHKOM.

6.3.10. B cnydae HeBepHOTO pelieHuss HEOOXOJAMMO HaXOIUTh M OTMEYaTh OIIMOKY, KOTOpas K
HEeMY IpuBeia. DTO MO3BOJIUT TOYHEE OLEHUTh NPABUIbHYIO YaCTh PELICHUS U COKOHOMUT BpeMs B
cilyyae anesuisiuy.

6.3.11.1lo oxoHYaHUM TPOBEPKU UJIEH >KIOpU, OTBETCTBEHHBIM 3a AHHYIO Mapajljielb, NepetaéT
NPEJCTaBUTEII0 OPITKOMHUTETA PAOOTHI M HTOTOBBIN MPOTOKOI.

6.3.12. [IpoTokonbl TpoBepkH pabOT BHIBEIIMBAIOTCS Ha BceoOliee 0003peHHe B 3apaHee

OTBEIEHHOM MECTE IIOCJI€ UX HOANMMCAaHN OTBETCTBEHHBIM 3a KJIacC U npeaceaaTeyiicM KropHu.
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7. CIHCOK MHTEPHET-pPecypcoB

http://rosolymp.ru

http://www .4ipho.ru/

http://physolymp.ru

http://potential.ore.ru

http://kvant.mccme.ru

http://www.dgap-mipt.ru

http://edu-homelab.ru

mephi.ru/schoolkids/olimpiads/

http://genphys.phys.msu.ru/ol/

http://mosphys.olimpiada.ru/

http://physolymp.spb.ru

http://vsesib.nsesc.ru/phys.html

http://www.afportal.ru/taxonomy/term/7

[Topran Beepoccniickux oauMIma IKOJIbHUKOB
CaiiT moArOTOBKY HAIIMOHATHHBIX KOMAHI IO (PU3HKE
K MEXTYHApOIHBIM OJTUMITHAIaM

Caiit onumnuaz o pusuke

Kypnan «Ilorenunan»

Kypnan «Kant»

Caiit @Ol MOTU

CaiiT OoJIMMIIHAOHOW IIIKOJIBI
«IKCIIepUMEHTalIbHAs (PU3HUKaY

npu MOTHU 1o

Onumnuane! no puszuke HUAY MUOU

Onumnuane o ¢puzuke MI'Y

MockoBcKasi OJIMMITHA/IA MTKOJILHUKOB 10 (DU3HKE
Omumnuanst o ¢usuke Cankt-IlerepOypra
Omumnuaznet no pusuke HI'Y

benopycckue Onmummnuast

http://sesc.nsu.ru/vsesib/phys.html

BCGCI/I6I/IpCKa}I OTKpbITasd OJIMMIINaZlda HIKOJIBHUKOB
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8. Cnucok pexoMeHayeMoi JINTepaTypbl
8.1 YueOHMKH M yuyeOHBIE MOCOOHS

1. Kozen C.M. ®uszuka 10-11. ITocobue mis ydamuxcs u aOUTYpHUEHTOB. (B JIBYX YacTsX). —
M.: Muemo3zuna. 2010.

2. byrukos E.N., KonapateeB A.C. ®uszuka: Mexanunka. — @uzmatiaut, 2004.

3. byruxos E.W., Kounparse A.C. @uzuka: JnekrpoanHamuka. Ontuka. — dusmatiut, 2004.
4.  byrukoB E.N., KougparseB A.C. ®uszuka: CtpoeHue u cBoiicTBa BemiecTBa. — DuzMariur,
2004.

5. Kuxoun A.K., Kuxoun U.K., lllamem C.5., OBenunk O.E. ®usuka: Yuedonuk misg 10 knacca
MIKOJ (KJIACCOB) ¢ YriyOiIeHHbIM u3ydeHneM ¢pusnku. — M.: [IpocBemienue, 2004.

6.  Mskuwes I'.5. YueOnuk st yrioyOneHHoro uzydenus ¢usuku. Mexanuka. 9 kinacc. — M.:
Hpoda, 2006.

7.  Mskumes [, Cunsxo A.3. ®uszuka. MonekymnspHas ¢usuka. Tepmoaunamuka: 10 kmacc:
YueOHuk i yrayonenHoro uzyuenus ¢pusuku. — M.: Ipoda, 2008.

8. Mskumes ['.51., CunskoB A.3., CnobonckoB b.A. ®usmka: DnekrpomuHamuka: 10-11
KJIacChl: YUEeOHUK I yriayOneHHoro uzydenus ¢pusuku. — M.: Jlpoda, 2006.

9. MsxkumieB I'.5., Cunsxos A.3. dusuka: Konebanusg m BoaHbel. 11 kmacc: YueOHHK 1A
yriryoneHHoro usydenus ¢puszuku. — M.: JIpocda, 2006.

10.  Mskumes I'.4., CunsaxoB A.3. ®usuka: Ontuka. KBantoBas gusuka. 11 kiacc: YueOHuK 11
yray6neHHoro uzydenus ¢puzuku. — M.: Ilpoda, 2006.

11. Kabapaun O.®., OpnoB B.A. DxcniepuMeHTanbHble 3aaHus no ¢usuke. 9-11 xnaccel. — M.:
Bepoym — M, 2001.

12.  JIx. Cksaiipc., [Ipaktuueckas pusuka. — M.: U3narenscrBo Mup, 1971.

8.2.CoopHukM 3a1a4 U 3a1aHuii o pusuke
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1.  bakanuna JLII., benonyukun B.E., Kozen C.M. Coopnuk 3amay nmo ¢usmuke mas 10-11
KJIacCoB ¢ yrryOsieHHbIM u3yueHueM ¢usuku /[lox pemakmueit C.M. Kozemna, M.:Bepoym — M,
2003.

2. Bcuepoccuiickue Omumnuansl no ¢usuke. 1992-2004/Hayunsie penmaktopel: C.M.Kosedn,
B.I1.Cno6oassauH. M.:Bepoym — M, 2005.

3. 3amaum no ¢usuke/ [lox pemakmueit O.5. CaBuenko, — M.; Hayka,1988.

4. 3agaunm no ¢usuke/ [lon penmakumeit O.f. CaBuenko, — Hosocubupck; HoBocuOupckwmii
rocynapctBeHHbId yHuBepcutet. 2008.

5. C.M. Kozkn, B.A. Koposun, B.A. Opnos, U.A, Horonesuu, B.I1. Cnoboasuun. ®U3NKA
10-11 kmaccel. COOpHUK 3a7ad M 33JaHUil ¢ OTBeTaMH M pemeHusMu. [locoOue st ydammxcs
0011e00pazoBaTenbHbIX Yupekaenuit. M.; Muemosuna, 2004.

6. lompndapo H.M.  ®wusmka: 3amaynuk: 9-11  kmaccel:  YdeOHoe  mocoOue st
o0mieo0pazoBarenbHbIX yupexaenuii. — M.: [Ipoda, 2007.

7. C.[. Bapnamos, B.U. 3unxoBckuii, M.B. Cem&énoB, ... 3agaun MOCKOBCKHUX TOpPOACKUX
omumnuaz o gusuke 1986 — 2005. M.: Uzparenscteo MITHMO, 2006.

8.  Kabapmuu O.®., Opnos B.A., 3uns0epman A.P. ®usuka: 3agaunuk: 9-11 knaccel: YuebHoe
nocobue st 001eodpa3zoBaTeNbHBIX yupexkaeHuii. — M.: Ilpoda, 2004.

9.  Kabapauu O.®., Opnos B.A. MexayHnapoaasie ¢puszndeckue Omummuaapl mKoabHUKOB /ITox
penakuueit B.I'. PasymoBckoro. — M.: Hayka, 1985.

10. A.C. Kongparwses, B.M. Y3aun. ®usuka. Coopuuk 3agau, — M.: @uzmaraut, 2005.

11. M.C. Kpacun. Pemienue CrnoXHbIX M HECTAaHAAPTHBIX 3ajau MO (QU3UKE. DBPUCTHUECKUE
npuémbl norcka pemenui. — M.: Unekca, 2009.

12.  Cno6onenxuii U.111., Opnos B.A. Bcecorosnsie Onumnuanasl o ¢usuke: I[locodbue st
yuanuxca. — M.: IIpocsemenue, 1982.

13. Yepnoynan A.M. ®usuka. 3amauu ¢ OTBETaMM U pemeHussMu — M .: Beiciias mkosna, 2008.
14. C.H. Manyuna. ®usuka. Pemenue 3agau mnoBbllieHHOW cioxHocTH. M3natensctBo C.-
[TeTepOyprckoro yHusepcurera, 2004.

15. TI'.B.Menenun. ®usnka B 3agadax. DK3aMEHallMOHHBbIE 3a1auu ¢ pemeHusmu. M.: Hayxka,
1985.

16. byxosueB b.b., KpuBuenkoB B.Jl., Mskumes ['.f., Capaesa .M. COopHuK 3amad mo

anemeHTapHou ¢pusuke. [Tocobue mis camoodpazoBanus. M.: @uszmaraut. 2000.
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Ipuioxkenne 1

IIporpamma Bceepoccuiickoit QimMnuaabl NIKOJIbHUKOB 0 (PH3UKe

C YYE€TOM CPOKOB MPOXOKIEHUS TEM
KommnekTer 3aﬂaHHﬁ PA3JIMYHBIX 3TAIIOB OJIUMIIMAA COCTABJIAIOTCS IIO IIPUHOUITY «HAKOIICHHOI'O

HUTOra» W MOI'YT BKIIIOYAaThb KaK 3a/Ja4u, CBA3AHHBIC C pPa3ac/iaMH IIKOJbHOI'O Kypca (bl/ISI/IKI/I,

KOTOpBIE U3Y4AIOTCSI B TEKYLIEM IOy, TaK U 33J]a4M 110 IPOMICHHBIM paHee pa3/ieiaM.

BrifeneHHbIe IIBETOM TEMBI He CJIeAyeT BKIIOYATh B 3aJaHUSl ONFDKAWINeld OJUMIIHUAIbI, B

NaJIbHEUIINE - MOYKHO.

e «Mecs1» yKa3blBaloTCs IPUMEPHBIE CPOKH (KaJICHIAPHBIN MecsIl) MPOX0KICHUS TEMBI.

7 kaacc

Tembl 3aHATUN OpUEHTHPOBAHBI HA Hanboee pacnpocTpaHEeHHbIE YYEOHUKH U IPOTPAMMBI.

l.

[Tepeimkun A.B. @usnka-7, M., Ipoda;

2. I'pomos C.B., Poguna H.A. ®usuka-7, M., [IpocBemienue.

Ne

Tema

Mecsn

IIpumeuanust

1

N3smepenune ¢usuvecknx BenmuuuH. llena nencHwms.
Enununer usmepennii pusznueckux BennuuH. [lepeBon
equHul  u3MepeHui. llorpemmHocTts  mM3MepeHUs

(oO1mue noHsTHS).

9

Pacuer norpemnoctu
noTpeOyeTcst TOIBKO Ha
3aKIIFOYUTEIHHOM JTare

oJmMnOuasl B 8 kiacce!

Mexannveckoe nauxeHue. Ilyrs. Ilepememienue.
PaBHomepnoe  gBuxkenue. Ckxopocts.  Cpennsis
CKOpocTh.  I'padmku  3aBUCHMOCTEW  BEJIHUYUH,
OMHMCHIBAIONINX JBIKeHHe. Paborta c¢ rpadukamu, B
T.4. KYJbTypa mnocrpoenusi rpapuxoB. OOmee
MOHATHE 00 OTHOCHUTEIBLHOCTH ABHMKeHUs. ClokeHue

CKOpOCTefI AJIA T, ABOKYIIUXCA TTapaJlJICJIbHO.

10

1. IIIk0JBLHBINA 3TANl OJIMMITHAALI
Matemaruka! Heo6xoaumo npuHuMaTh BO BHUMaHUE,

YTO HIKOJIbHUKHA HC 3HAKOT KOPHU U TPUTOHOMCETPUIO

10

0O6beM. Macca. [TimortHocts. CMeCH U CIUIABHI.

11

Ecnu 2 sTan B cepennne
nexadpsi — TO MOXKHO

BKJIFOYATh 9Ty TCMY

1. MyHununajJbHBbIH 3Tan OJTUMIHAbI
Matemaruka! IIIkoJbHUKM YyMEIOT peliaTh JIMHEHHBIE
YPaBHEHH, 3HAIOT MIPU3HAKA paBeHCTBa

TPEYroJbHUKOB, MapajIeIbHOCTh IPSIMBbIX.

11-12

WNueprusa. Bzaumopeiicteue Ten. Cuibsl B NpUPOJE

(TSDKeCTH,  ympyroctd, TpeHus). 3akoH  ['yka.

12-1
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CroxeHne napajuiesibHbIX CUJl. PaBHOAEHCTBYIOIIAS.

2. PernoHaJbHBIN 3TAll OJIMMIIHAIDI. 1 Ha s3kcnepumeHTasib-

Oanmnuana MakcBesia HOM Type yMeTb
0JIb30BATHCSH:
JIMHENKOM, JacaMH,
MEPHBIM I[WIHHAPOM,
BECaMHU.

Mexannueckast paboTa IS CHJI, HalpaBlIeHHBIX BAOIb | 1 (4) | OCHOBHBIC TOHATHS.

MepEeMEIICHUs, MOUTHOCTb, SHEPTHUs. BbrumciieHne paboTsl

I'paduku 3aBUCHUMOCTH CHJIBI OT TIEPEMEIICHUS U
yepe3 oAb 1m0/

MOIITHOCTU OT BPEMEHH.
rpadpukamMu
NepeMeILCHUS U
MOIIIHOCTH.

[Ipocthie MexaHW3MBbI, OJIOK, pbrdyar. MoMmeHT cuibl. | 3 (5)

[IpaBuno MOMEHTOB (IJIsi CHWJI, JISKAIIUX B OJHOU

IJIOCKOCTH, W HAMpPaBJICHHBIX BJIOJb MapauieIbHbIX

psiMbIX). 3o0T0€ npaBuio Mexanuku. KITJI.

JlaBnenue. 4 (1)

OCHOBEI THAPOCTATHKH. 3aKkoH Ilackansa. | 4 (2)

ATtMmocdepHoe naBineHue. ['mapaBiauueckuil mpecc.

CooOmaromumecs:  cocynbl.  3akoH  Apxumena.

[TnaBanue ten. Bo3ayxonnaBanue.

4. 3akII0YNTEIbHbIH Tan OJIMMITHA/TBI 4 Ha 3xkcnepumeHTaib-

MakcBeJsia. HOM Type yMeTh

I 3nech u nmanee MOXKET MOTPEOOBATHCS YMEHHE

paborath ¢ rpadukamu. IlocTpoeHue, pacyér
IJIONIAAN TOJ TpaduKOM, MPOBEACHHE KacaTEIbHBIX
JUTSL yI€Ta CKOPOCTH M3MEHEHUS BETTUYHHBI.

Marematuka!  IlIkoasHUKH

3HaKT HavdaJIbHBIC

CBEICHUsI 00 OKPY>KHOCTH M HEKOTOphle €€ CBONCTBa
xopza,
COKpaIIEHHOTO YMHOXXEHUS (Pa3HOCTh KBaJpaToB,

(mmamerp, KacaTeJlbHas). DopmyIsl

CyMMa U pa3HOCTb KyOOB).

MOJb30BaTbhCH:
AUHaAMOMCETPOM.

OnenuBaercs KyapTypa

MOCTPOCHUS TpaduKOB.
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8 kiaace

Tembl 3aHATHI OpUEHTUPOBAHBI HA HAMOOJIEEe PACIIPOCTPAHCHHBIE YUSOHUKU U TIPOTPAMMBI.
B 8-M kiacce pacxoxaenus mexay nporpammamu I'pomoBa C.B. u Ileprimiknna A.B. ctaHoBsTCA
OUYEHb CYIIECTBEHHBIMH. [IpeaMeTHO-METOUUECKIM KOMUCCHSIM PEKOMEHIYEeTCS IIPUJIEP>KUBATHCS

MIporpamMMbl COOTBETCTBYIOMIEH yueOHuKy [leprimkuna A.B.

Ne | Tema Mecsu | IIpumeyanus
1 | TemnmoBoe nBuxkenue. Temneparypa. BHyrpeHHsA 9 OcHoBHbIE NOHATHUS 0€3
sHeprus. Temnonposognocts. Konsekuus. M3nydenue. bopmy:.

2 |KommuectBOo TemiaoThl. YIeabHas — TEIIOEMKOCTH | 9-10
BEIIECTBA. YJIeJbHAs TEIUIOTA CrOpaHus, IUIABJICHUS,
WCIIapeHus. YpaBHEHHE TEIUIOBOro OanaHca Mpu

OXJIAXKJICHUH U HAaIrpCBaHUU.

3 | ArperatHble  cOCTOsiHMS  BemectBa.  IlnmaBieHne. 10
VYnensHas temiora miasieHus. Vcnapenue. Kunenue.

V nenpHas TEIJI0Ta ITapooOpa30BaHMUSL.

1. HIxoJBbHBIN 3TAIl OJIUMIIHANLI. 10
Matemaruka! HeoOxoqumMo mpuHUMAaTh BO BHUMaHUE,

YTO HIKOJbHHUKH HE 3HAIOT KOPHU U TPUTOHOMETPHUIO.

4 | Momnocts u KIIJI narpeBarens. MomHocTs TemwioBbix | 11-12 | Eciu BTOpOi#i 3Tan B

MOTeph. YpPaBHEHHE TEIUIOBOTO OallaHca C y4YeToM cepenuHe aexkadps — To

(ha30BBIX TIEPEXOIOB, MOJBEEHHOTO TEIJIA U MOTEPh. MOYHO BKJIIOUYATh ATy
TeMy

2. MyHunMOAJbLHBIA 3TAN OJIMMIHA/bI. 11-12

Matemaruka! lIkonmsHukH 3HatOT Teopemy Iludaropa,
KBaJ[paTHbIE KOPHU M 3JIEMEHTHI TPUTOHOMETPHUU (Sin,

COS U tg OCTPOro YIia).

5 |Pabora raza u mapa npu pacmmpeHuu. J[uratens| 12 | OcHOBHBIE NOHATHUS 0e3

BHyTpeHHero cropanus. IlapoBas typ6una. KII/] bopmy.

TEIUIOBOTO JIBUTaTEIs.

3. PernoHajibHBIN 3TaN OJTUMIHABI. 1 Ha skcniepumenTajib-

Oaumnuana MakcseJuia. HOM Type yMeThb
10J1b30BaThCH:

KHUJIKOCTHBIM MaHOMET-
pom, 6apoMeTpom,
TOHOMETPOM, TEPMO-

METPOM/TEPMOTIAPOH.
6 | DOnextpuzanus. JBa poma 3apsgoB. B3aumonelicTBue 1 OcHoBHbIE TOHATHUS 0€3
3apsOKeHHBIX  Tel. [IpOBOAHMKM U JAMAJICKTPUKH. dbopmyL.

DJIeKTpuYecKoe moJie. JIeauMoCTh 3JIEKTPUUYECKOTO

3apsiga. DneKTpoH. CTpOCHUE aTOMOB.

7 | DnekTpudeckuil TOK. VICTOYHUKH 3IEKTPUYECKOTO 2
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TOKa. 9H€KTpI/I‘IeCKa${ Oernb U1 €€ COCTaBHbIC YaCTH.

Cuna TOKa. DnexTpuueckoe HapspKEHUE.

DneKTpuuecKoe COMPOTHUBIICHUE MIPOBOJIHUKOB.

VY 1enpHOE CONPOTUBIICHHUE.

8 |3akon Oma nmns ywactka nenu. [locienoBarensHoe U 2
[apajuleJIbHOE  COEJUHEHHE IPOBOAHMKOB. Pacuer
MIPOCTHIX IIeTeH MOCTOSHHOTO TOKA.

9 | Henunelinbie 3JIEMEHTBI u BojbTammepusie | 2-3 | Ha ypoBae BAX (;mramma
xapakrepuctuku (BAX). HaKaJIMBaHUS, JUOT)

10 | PaboTa W MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH 3
Hxoynsa — Jlenua.

4 3akaouuTeabHbli 3Tan Onumnuaasl MakceBesuia. 4 JJisl SKCnepuMeHTaNb-
He 00513aTeNBHO, HO 1enecoo0pasHo, B HOro Typa: Pe3uctopsl,
WHIUBUIYAIBHOM  TOPSAKE  W3yYEHHUE  TOHSTHUS peoCTaThl, JIAMITBI
noreHnuana. llepecyér cuUMMETpUYHON 3BE3IBI B HAKAJIIMBAHWS,
TPEYroJbHUK U 00PaTHO. HMCTOYHHMKH TOKA.

"' Haumnas ¢ oTOro dTama M Jajee Ha ONEKTPOU3MEPUTEIBHBIE
SKCIEPUMEHTAIbHBIX ~ Typax 3JEMEHTapHbId  y4yeT npuOOpHI: aMmIepMeTp,
MOTPEIIHOCTH 00s13aTerneH! BOJIbTMETP, OMMETP,
Matemaruka! IIpolimeHsl KBaJpaTHblE KOpHU H MYJIBTUMETP.
KBaJpaTHble ypaBHeHUs. Teopema Buera.

11 | MarautHoe mnosne. CuioBeie JTUHUU. MarHuTHOE ToJie 4 OcHoBHBIE OHSTHS 6€3
MPSIMOTO TOKAa. MarHuTHOE TOJie KAaTYIIKA C TOKOM. bopmyiL.
OnexTpoMaraHuthl. [locTosiHHBIE MAarHUTHI. MarHuTHOE
none 3emnu. JlelicTBUE MarHUTHOrO TMOJs Ha
MIPOBOJIHUK C TOKOM.

12 | Ucrounuku cBera. Pacnpoctpanenue cBera. TeHb u 5 OCHOBHBIE OHSTHS.
nonyrenb. Kamepa — oOckypa. OtpaxkeHue CBeTa. YMeHue CTpouTh X0
3akonbl oTpakenus cBeta. [lmockoe 3epkano. Ob6macTh JTy4den.

BUJIUMOCTHU U300paKeHHIA.
13 | [Ipenomiienue ceta. 3akoHbl npenomiieHus (popmyna 5 OcHoBHBIE OHSTHS 6€3

Cuenna). JIuazpl. GOKyC W ONTHYECKAs] CUJIA JIUH3BI.
ITocTtpoenust xona ayded M HM300paKeHUH B JIMH3AX.
Ob6nacte BuAMMOCTH H300paxkeHuit. doroammapar.
bnuzopykocTs U JanbHO30pKOCTh. OUKH.

Matemaruka! Manble yribpl U TOHATHE DPaJUaHHOU

Mepbl yriia (M3y4uTh (aKkyJIbTaTUBHO).

(hopMyITBI TOHKOU
JINH3BL.
YMeHue CTpouTh X014

JIy4en.
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MEXaHHKe, OOJbIIas 4acTh BPEMEHHU YAETSETCS OBICTPOMY MOBEPXHOCTHOMY TPOXOXICHUIO (HE
W3YYCHHUI0) HAa OMHCATEILHOM YpPOBHE BCEX TEM IIKOJBbHON (u3uku. B Ooiiee BBIUTPHIIIHOM
MIOJIOXKCHUN OKa3bIBAIOTCS (DPU3UKO-MATEMATUYCCKHE JIUIICH W CICIHATM3UPOBAHHBIC MIKOJBI, B
KOTOPBIX 32 CUET MpeAnpOPHIBLHBIX YaCOB M DJICKTUBHBIX KYPCOB yJIaeTCsl 1aTh KypC MEXaHUKU Ha

r1yookoM ypoBHE. B 3TOoM ciydae oO0ydeHHE MOXKET BECTHCh MO IepBoMy ToMy MsikuieB ['.51.

9 kiacce

B 9-m kitacce cnokHasi cuTyanus ¢ mporpaMmmamu. B pamkax moarorosku k OI'D u B yiiep0

®uzuka (1. 1 - 5) "Ipoda".

Ne

Tema

Mecsan

Ipumeuanus

1

Kunematuka  marepuasibHOM  Touku.  CHcTeMBI
orcuéra.  PaBHomepHoe  aBmxkeHue.  CpenHss
CKOpOCTb. MTrHOBEHHass CKOPOCThb. Y CKOpEHHE.
IIpsimoiMHEHOE  PAaBHOIIEPEMEHHOE  JBUKCHUE.
Cpobonnoe mnanenue. ['paduku nBuxkeHHs (IyTH,
NepeMeIleH s, KOOPAMHAT OT BpPEMEHM); IpapuKu
CKOPOCTH, YCKOPEHHS U UX NPOEKIHI B 3aBUCUMOCTH

OT BPEMCHH U KOOpAWHAT.

9-10

JIBrokeHne 1o  OKkpyxkHoctu. HopmanpHoe u
TaHI'CHIMAIIBHOE YCKOPEHHUE. YTJIOBOE IEPEMELICHHUE

" yriioBasg CKOPOCTb.

10

1 IIIko0JALHBINM 3TANl 0JMMIIHAIbI
Matemartuka! [IpoliieHsl TPUrOHOMETPUUYECKHE

GbyHKIHU.

10

OTHOCUTENBHOCTh  JBUKEHHUA. 3aKOH  CIIOKEHHS
CKOpocTeil.  AOCONIOTHAas,  OTHOCUTENbHas U

NEepCHOCHAsA CKOPOCTh.

10-11

Ecnu BTOpOI 5TaI B
JeKadpe — TO MOXKHO

BKJIFOYATb 9Ty TEMY

KpuBonuueliHOe  paBHOYCKOpPEHHOE JIBUKEHUE.
[ToneTs! TN B mosie OAHOPOAHOM rpaBuTanuu. Paanyc

KPHUBU3HBI TPACKTOPHUU.

10-11

Ecnu 2 sTan B cepenune
JeKadps — TO MOYKHO

BKJIIOYATh 3TY TEMY

Kunemarnyeckue cBs3M (HEPACTSXKUMOCTb HUTEH,
CKOJBXKEHHe  0e3  OoTphiBa,  JBWXKEHHE  0e3
Ipockanb3biBaHus). Ilnockoe pABM)KEHHME TBEPAOIO

TCI1a.

11

2. MyHHIMTAJIbHBIH 3TaN OJTUMIHNA/bI
Maremaruka!  IlpoiiieHpl ~ TPUTOHOMETPUYECKHE
¢byHkuuu (sin, cos, tg) IBOMHOTO yriia, METOMbI
pELIEHNI ypaBHEHUI BBICOKHUX CTETICHEH.

11-12

3aga4y HA JUHAMMKY

OBITH HE JOJI)KHO!

Jnuamuka marepranbHOM ToukH. Cuibl. BektopHoe

clIoKeHue cwil. 3akoHbI HproTOHA.

12
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7 | JluHamMuKa CHCTEeM C KHHEMAaTHYEeCKUMU CBS3SIMU 12-1
3. PeruoHaJILHBIN 3TAN OJIUMIIHABI 1 Jonyckatorces 3a1a4n Ha
B OJUMIIMAJAX PETHOHAIBHOIO U 3aKIIOYUTEIBHOTO JUHAMUKYy MaTepUaib-
JTarna MOTYT OBITh 33J]auM Ha CIIOKEHHUE YCKOPEHUI B Hou Touku! st
pPa3HBIX MOCTYNATEJbHO JBWXKYIIUXCS CHUCTEMAX IKCIEPUMEHTAIBLHOTO
oTcyeTa. Typa: [linockue 3epkaia.

8 | I'paBuranus. 3akoH BcemupHoro tsarorenus. Ilepas 1
KOCcMHU4YecKasi CKopocTh. Ileperpy3ku u HEBECOMOCTb.

LenTp TsxecTu.

9 | Cunbl TpeHus. Cuiibl CONIPOTUBICHUS IpU IBUXKEHUM | 1-2
B JKUJKOCTH U Tas3e.

10 | Cuubl ynpyroctu. 3akoH ['yka. 2

11 | Umnynbe. 3akoH coxpaHeHust umnynbca. Llentp mace. | 2-3
Teopema o nBuxeHuM LeHTpa Macc. PeakTtuBHOE
JBUYKEHUE.

12 | Pabota. MomHocth. OHeprusi (rpaBUTanMoHHas, | 3-4
neOpMUPOBAHHON MPYXKHUHBI). 3aKOH COXpaHEHUs
SHEpPruM. YIpyrue M HEYIpyrue B3auMOJCUCTBUS.

Jluccunanus dSHEpruu.

13 | Craruka B ciiy4ae HemapaJUieabHBIX CHI. Y CTOMYMBOE 4
1 HEYyCTOWUYMBOE PAaBHOBECHE.

4. 3akJI109UTeIbHBIH 3TANl OJTUMIINA/bI 4 JJis1 JKkcniepuMeHTAJIb-

Marematrka! He o0s13aTe1bHO, HO 1Ie7IECO00pa3HO B HOro Typa:

MHIVBUAYAJIBHOM IOPAJKE HM3yYEHUE ITPOU3BOJHOM, Crpobockor. Jlammbl

e€ puznueckoro cmpicna. [IpoaeHsl nporpeccuy. HaKaJIMBaHUs, MO/l B
T.4. CBETOJIMO/BI (Ha
ypoBHe BAX).

14 | Mexanuueckue KoJIe0aHMsl. Masaruauk. | 4-5 | OCHOBHBIE IOHATHS U
lNapmonuueckue konebanusi. Bomubel. OmnpeneneHus onpexaeneHus. bes 3agau
nepuoja KojeOaHuM, aMIUIUTYAbI, JUIMHBI BOJIHBI, Ha pacyeT NepuooB U
YacTOTHI). 6e3 hopmys meproI0B

MasiTHUKOB.
15 | OcHOBBI aTOMHOM U SA€PHON (PU3HUKH. 5 OcHoBHBIE TIOHATHS 0€3

(opmyn
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10 kaace

B 10-m kiacce cymiectByeT nBa Tuma mporpamM. [lo ogHOMYy W3 HUX MEpBbIE MECSIIbI
yriayOJIeHHO MOBTOPSETCS MeXaHuKa. M Muiib K KOHILY MEpBOro MOJIYTOAHs HAYMHAETCS U3yuyeHue
ra3oBbIX 3aKOHOB. 3aKaHUYMBAETCS TOJl DJIEKTPOCTATUKOW M KOHAeHcaTopamu. Bech ocTaibHOMN
MaTtepuai — MOCTOSIHHBIN TOK, MATHUTHBIE SIBJICHUS, IEPEMEHHBINA TOK, ONTHKA, aTOMHAs U sJiepHas
¢dusuka n3yyaercs B 11-m kmacce.

B tex mkonax, rae B 9-M kjacce Benach NpeAnpoQuiibHas MOArOTOBKA, BRICBOOOXKAAETCS
JIOTIOJIHUTEIILHOE BpeMsi (3a CUET CYIIECTBEHHOTO COKpAIEHUSI YaCOB Ha TOBTOPEHUE MEXAHUKH) U
MPAKTUYECKH Cpa3y HAUYMHACTCS M3yYeHUE MOJICKYISPHON (U3MKH Ha yriyOjJeHHOM ypoBHe. Bo
BTOPOM TOJYTOAMM TOJHOCTBIO HM3y4aeTcsl SJIEKTPOCTATHKA M 3aKOHBI IOCTOSHHOTO TOKa.
3akaHUMBaeTCs TOJ MAarHUTHBIMH SIBJICHUSMU 0€3 U3y4YeHUs CAMOMHIYKIIMU M KaTyIIeK
WHYKTUBHOCTH.

[Ipemnaraemprii 1aH, B UEISX ONTUMM3AIMU TMOATOTOBKUA HAIIMOHAIBHBIX COOPHBIX K
MEXIYHAPOJHBIM OJIUMITHAZAM, OPUEHTHUPYETCS Ha BTOPOM THUI MporpamMm. 3a CUET BbIACICHUS
[[BETOM T€X TE€M, KOTOpPbIE MOTYT U3y4aTbCs MO3JHEE B HEMPOQPIIBHBIX KIIACCaX, YUUTHIBAIOTCS

HHTCPECCHI IMOCJICIHUX.

PexomeHnioBaHHbIE YUEOHUKH U TPOTPAMMBI.

1. Kozen C.M. ®uzuka 10-11. [Tocobue nns yqammxcs 1 aOUTYpUEHTOB. (B ABYX 4acTax). — M.:
Mmuemo3suna. 2010.
2. Msxkumes I'.5. ®uzuxka (1. 1 - 5) "Ipoda";

3. ®wusuka-10 nox pea. A.A. [Munckoro. "[Ipocsemenue".

Ne | Tema Mecsu | IIpumeyanus
1 | 'a3oBsle 3akonbl. M30npoueccel. 3akoHbl J[anbToHA U 9
ABorazpo. Temnepatypa.
2.1 | Ocnossl MKT. 10
2.2 | lloreHnmMabHAast SHEPTUs B3aMMOIEUCTBUS MOJIEKYJ. 10 | OcHoBHBIE MOHATHUS 0€3
¢bopmyst.
1. llIkoJIbHBIH 3TaN OJIUMIHAIBI 10 | be3 ra3oBbIX 3aKOHOB!
3 | TepmonuHamuka. BHyYTpeHHsI1  »Heprus  rasos. 11
KonmnyectBo TemnoTel. 1-i1 3aKOH TEPMOAVHAMHUKH.
Termnoemkocts. Anmabatasiit npouecc. L{ukn Kapho.
4 | HacelieHHble napbl, BIaKHOCTD. 11
2. MyHMUIMTAJBHBIA 3TaNl 0JIMMIINAbI 11-12 | Be3 ra3oBbIX 3aKOHOB!
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5 | IloBepxHocTHOEe HaTsbkeHue. Kanmmmsapsl. KpaeBoi 12
yroyi. CMauBaHUE U HECMauUBaHHUE.
6 | Onekrpocraruka. 3akoH Kymnona. Onexkrpuueckoe | 12-1

none. Hanpsbxkennocts. Teopema [Maycca. [lotenunait.

3. PernoHaJILHBIN 3TAall OJIMMIIHAIbI. 1 Bo3MoxkHBI 3a1aUu HA
MKT u razoBsie 3aKo-
vol. Ho, TepMmoauna-
MHKH, HUKJIOB,
BJIA’KHOCTH HeT!

7 | [IpOBOAHHMKHU M UAJIEKTPUKHU B IJIEKTPOCTATUYECKUX 1
TOJISAX.

8 | Konnencaropsr. CoenuHenus KOH/ICHCAaTOPOB. 1
OHepruss  KoHaeHcaropa. (OObeMHas IUIOTHOCTb
SHEPrUH JIEKTPUUECKOTO MOJIS.

9 |BAC. Metoasl pacuera Ienedl IMOCTOSHHOTO TOKa 2

(BT.u. mpasuna Kupxroda, merompl y310BbIX

MOTEHIIUAJIOB, HKBHUBAJIEHTHOTO HCTOYHUKA,

HAJOXEHHS TOKOB U T.11.). HenmmHeHbIe 371IeMEeHTHI.

10 | PaboTa 1 MOITHOCTH AJIEKTPUUYECKOTO TOKA. 3

11 | DnaexTpudecKuid TOK B cpeaax. DIEKTPOIH3. 4

4. 3ak/JI109UTeIbHBIN ITANl OJTUMIIMA/BI. 4 Jist 3xkcnepuMeH-

Matemaruka! B ¢pu3mar. kimaccax mpoiieH TaJbHOIO Typa:

morapudm. Konnencaropsl,
TPaH3HUCTOPBHI.
NsmeputenbHbie
MPUOOPHI: ICHXPOMETP

12 | MarautHoe nosne noctossHHoro toka. Cuiel Jlopenna 5

u Amnepa.
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11 kiaace

B 11 knacce npunep:xuBaeMcs JOTUKU BhIOpanHo# B 10 kimacce.

1. Kozen C.M. ®uzuka 10-11. ITocobue st yuyamuxcs 1 aOUTypUEHTOB. (B ABYX 4acTsx). — M.:
Muemosuna. 2010.

2. ®usuka-11 nmox pea. A.A. ITunckoro. "l[Ipocsemienue";

3. Msxkumes ['.5. ®usuka (1. 1 - 5) "dpoda".

Ne | Tema Mecsu | IIpumeyanus
1 |3akon wunayknuu Dapages. Buxpeoe more. 10 |Eciu Bropod »stam B
WupykTuBHOCTS, KaTymky, R,L,C - nenu. cepeiMHe JeKabps — TO
MOJKHO BKJIIOYaTh 3Ty
TeEMY
1. IIIK0JBLHBIA 3TAll OJTMMITHAJALI 10
2 | KonebaHnust MEXaHUYECKHE U DJICKTPUICCKHE. 11
2 (MyHMUMIAJbHBIN) 3TANl OJIMMIINAIbI 11 be3 mexaHn4eckux
Matewmaruka! [IpolineHsr sorapudmel. KoJieOanmii!
3 | [lepemennslii Tok. Tpancopmarop. 11
4 | DneKTpOMarHUTHBIE BOJIHBI. 12
5 |Tl'eomerpuueckas onrtuka. @opmyia TOHKOW JIMH3BI. 12
Cuctemsl muH3. OnTHueckue npuoopsl. OUky.
3 (perMoHaJILHBIN) ITaN OJTUMIIHA/bI 1 be3 reomerpuyeckoi
Maremaruka! [IpoiineHbsl MpOU3BOIHEIE. onTukm!
6 | Bonnosas ontuka. Unrepdpepenuus. Audpakums. 1-2
7 | Teopust OTHOCUTEIBLHOCTH. 2
8 | OCHOBBI aTOMHO ¥ KBAaHTOBOM (PU3UKH. 3
9 | Slnepuas pusuka. 4-5
4 (3aKJII0YMTEIbHBII) 3Tan 0JIMMIINAABI 4 st JKCniepuMeHTAaJb-
Ha 3aximrounTensHOM JTame MOTYT IIPeUIaraTbest HOro Typa: ['eneparop
3aJauu Ha 3akoHbl Kemuepa u cepuueckue 3epkania. MIEPEMEHHOT O HaImps-
Matemartuka! [IpoliieHpl HHTETpaIbI. JKEHHS, JIa3ep, KaTylKU
MHIYKTUBHOCTH,
TU(ppaKIuOHHBIE
peIIeTKH,
ocmutorpad.
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Ipuio:xxkenne 2

Oo0pa3upbl 32124 MIKOJBLHOT0 3Tana

7 KJacce

1. Pyaerka. Ha pucynke npuseneHa ¢ororpadus yacta pynerku. Lludpsl Ha BepxHel mikane
COOTBETCTBYIOT CAaHTUMETPAM, Ha HIKHEH — AroiMaM. Haliure ieHy neneHus BepXHEeW U HUKHER
mkait. OnpenenuTe no pucyHKy, CKOJIBKO JIF0MMOB B 1 ¢M M CKOJIBKO ¢M B 1 aroiime.

2. JIBa aBTOMOOMJIs. [/[Ba aBTOMOOWIIS, POCCHMCKOTO W aHTJIMHCKOTIO MPOM3BOJICTBA, €IyT IO

B.ov.htwvn'oc ar.v
fopore.

CHI/I,HOMeTp pOCCHﬁCKOFO aBTOMOOMJIS ITOKa3bIBAJ:

B
d o L L

CHI/II[OMeTp Ha aHTJIUHCKOM aBTOMOOUJIE ITOKa3bIBaI:

Jd1 EE
————————]
1 " m. « B ooy vt

KakoBa LICHA JCICHUS KaXI0U U3 mkan? KakoBbl CKOpPOCTH aBTOMOOMIIS aHTJIMHCKOTO

IMPOU3BOJACTBA, BLIPAKCHHAA B KM/4.

[Ipumeuanue: 1 mumns =1,61 km. “, [ A
. »
3. I'paguxk nmyrtm or BpemeHun. Ha puCYHKE MOKa3aH ¥, .
- -
rpaduK 3aBUCUMOCTH IIyTH OT BpPEMEHHU Uil aBToOyca B _ e ‘e
-

.. -_ ‘ »
TEUEHHE TEpPBBIX TPEX YacOB JBMXKEHUA. B TeudeHue 'fo ’ .F ——T

CIIEAYIONINX [JBYX 4YacoB aBTOOyC exal ¢ HEKOTOpOoH Je
» -
MOCTOSIHHOM cKopocThio. KakoBa Obl1a 3Ta CKOPOCTb, €CIU t" * é ‘ >
| Y
CpenHss CKOPOCTh aBTO0YcCa 3a 5 UacoB JBIXKEHHS OKa3alach ’ ®
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paBHO# 28 km/4?
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8 kirace

1. IloBepXHOCTHO-aKTHBHbIE BellecTBa. B cTpaHax ¢ cyXuM >KapKuM KIMMaTOM MOBEPXHOCTH
PHCOBBIX TIOJIEH 3alUINAIOT OT MCIApeHUs] BOJABI IMOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMHU
(cokpaménno — ITAB). Oaun v TIAB pacTeKaercss mO0 MOBEPXHOCTH BOJBI CJIOEM TOJIIUHOU
(1/40 000) MM. Bpruucnure momanp, 3amuiménnyto 3TuM [1AB ot ucniapenus.

2. Ky6 u3 amomunus. Ha crone crout cruomnon kyd u3 amomunus. Kakoa Macca kyba, ecim
OH oKasbIBacT Ha ctoi aasieHue 5400 I1a? ITmotHOCTE amromunausa 2700 Kr/M>.

3. Ténumasa cmechb. CKOIBKO HY)KHO CMELIaTh ropsiyeil BoJwl, umeromei temneparypy 90°C, u
xoJi01HOM, nmetouieit remmneparypy 10°C, ytoOsl nonyunuts 100 xr Boasl ¢ Temnepatypoit 30°C?

4. lapuk Ha npuBs3u. KakoBa MI0THOCTH MIApUKa, YAEPKUBAEMOTO B BOJE C MMOMOIIBIO HUTH,
3aKpeIJICHHON Ha JHE BOJIOEMa, €CIIM M3BECTHO, YTO CUJIa HATSDKEHUS HUTH B 3 pa3a MEHbIIE Beca

nrapuka’?
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9 kiacce

1. Kupnuu. Kupnuy — 310 napaienenurne], JUIMHbL pedep KOTOporo oTHocsTcs kak 1:2:4. B
OacceilH, pasMepbsl KOTOPOro MHOro OoJibIlI€ pa3MepoB KHpIHUYa, HayaJld HaluBaTh Boxy. Ha nHe
OacceifHa CTOUT KUPIIMY HAa HAUMEHbIIEH ero rpaHu.

Korna ypoBeHnb BOjbl B 0acceiiHE TOCTUT MOJOBHHBI BBICOTHl KUPINYA, KUPIUY YPOHUIIU TaK, YTO
OH yIaj Ha caMyio OOJIbIIYIO I'paHb. UeMy paBHO OTHOLICHHE AABJICHUI KMUpIHUa Ha THO OacceliHa
HEINOCPEICTBEHHO IEpE €ro najaeHueM M nocie naaeHus? Kupnuu mepmaseiid. [LnoTHOCTE BOMIBI

3 3
p1 =1 000 xr/M”, MIOTHOCTHh MaTepuaja kupnuya p, = 2 000 xr/m”.
Ipumeuanue: AtmocdepHoe AaBlieHHuE HE YUUThIBATE.

2. Temmoodomen. B xanopumerp, conepxamuid m,; =200 T apga npu Ttemieparype f; = — 10°C,
HanmuBatoT m =200T1 Bomel. [locTpoiiTe rpaduk 3aBUCHMOCTH KOHEYHOW TeMIEpaTypbl ! B
KAJIOPUMETPE OT HA4YAJIbHOM TEMIIEPATYPHI ¢ HATUTOU BOJIBI.

VYaenpHast TEIJIOEMKOCTh Jbaa Cn =2 100 [Lx/(kr rpam), yaenbHas TEIUIOTa IUIABICHHS JIbIa
A =330 000 JIx/kr, yaenbHas TEMJIOEMKOCTh BoAbl C; =4 200 x/(kr rpan), Temmneparypa

0
IUIAaBJIECHU JIbaA ty,; = 0 C.

3. JBe wyacTtuubl. JI[Be yacTMIBI B MOMEHT BpeMeHH t=0

BBUICTEIM U3 OJHOW TOYKHM B OJHOM HampasieHuH. [lo rpadukam -
3aBUCHUMOCTH CKOPOCTH JTHX YacTHUIL[ OT BPEMEHHU OMPEIEIIUTE

KOOpJIMHATHI ¥ BpEMs UX BCTPEUHU.

4. IIpomosoka. Ompenenure CONPOTHUBIEHHWE MEAHOM mpoBosokH JuMHOM 200 M. Macca
nposomoku 10 kr. IlnotHocts Memm 8,9 r/cm’, yaensHoe compormBienne 1,7-10° Omem.
ConpoTusieHus pe3ucTopoB Ry, Ry, R3 B 37IEKTpUYECKON LIENU U CUJIA TOKA /3, TPOTEKAIOIINN Yepe3
R;, usBecTHbl. Omnpenenure HanpsokeHUE Ha OaTapee M CHIy TOKOB, IMPOTEKAIOIIMX 4Yepes
pe3ucTopsl Ry 4 R».

5. «Hy, morogu!». B oxnoii u3 cepuii mynerdmibma «Hy, moroau!» BOJK NpOriaThIBaeT
BO3AYIIHBINA [IapUK, 3aTI0JHEHHBINA TeJIMeM U B pe3yibTaTe, YBEJINYMBAETCS B 00bEME HACTOJIBKO,
4YTO HAYMHAET NapUTh B Bo3yxe. PaccunTaiite 00bEM BosKa B 3TOM ciydae. Maccy BoJKa MPUHSATH
paBHoit m = 30,0 xr, mioTHOCTH Bo3nyxa p = 1,29 KI/M’, IJIOTHOCTb TeJus pre = 0,18 Kr/M" .
CuuTaiiTe, 4YTO BOJIK JIETKO PACTSKUM, IO3TOMY IUIOTHOCTH ra3a B IIPOIVIOYEHHBIX IIApHUKaX He

HU3MCHSCTCA.
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10 kaacce

1. Pabora unrarensi. Ha cTosie nexuT KHUTA, IJIMHA U MIKPUHA KOTOpPOU paBHbI L. Haumenbinas
paboTa, KOTOPYI0O HEOOXOJUMO COBEPIIUTH, YTOOBI PACKPBHITH €€ Ha cepeauHe, paBHa A. Uemy
paBHA Macca KHUTU?

2. Ilap na HuTH (2). KakoBa mI0THOCTH IIapUKa, YAEPKUBAEMOIO B BOJIE C IIOMOULIbIO HUTH,
3aKpeIrJIEHHOW Ha JIHE BOAOEMa, €CJIM U3BECTHO, YTO CHUJIa HATSHDKEHUS HUTH B 3 pa3a MEHbILE CUJIbI
TSKECTH, JEHCTBYIOLIEH Ha IApUK?

Ilpumeuanue ona cropu: sadauwa umeem 08a 6apuaHma — a) HUMU NPUKpenieHa K OHY U He

NO0360JI51em WApPUKY 6CNIbIMb,; O) HUMb He N0360JIIen WAPUK)Y YIOHYMb.

3. B kanopumerpe. B kanopumetp ¢ Bojoi, TeMiepaTrypa kotopoit 20°C, nepeHoCsT HarpeTbie B
KUIISITKE OJMHAKOBBIE MeTaulMueckue UuiauHapbl. Ilocne mnepeHoca mnepBoro uuiauHApa
Temneparypa B kanopumerpe mnoassuiack 10 40°C. Omnpenenute, OTHOIIEHHE TEIIOEMKOCTU
MUIMH]IPA K TeTJIOEMKOCTH BO/JIBI.

Kakoii craner TeMneparypa BOJbl B KAJIOPUMETPE MOCIE MepeHoca ABYX HHIHHAPOB? CKOJIBKO
OUJIHHIPOB HYKHO TIIEpEHECTH, YTOOBI TeMmIeparypa B KajopuMmeTpe crtaia paBHou 90°C?

[ToTepsiMu TETUIOTHI HA HATPEBAaHUE KAIOPUMETPA U OKPYKAIOIIETO BO3yXa MIPEHEOPEYb.

4. Dnekrpuueckass uenb. Haiinure mnonHoe compoTuBieHHe 1enu, cocrosumer u3z 11

OJIMHAKOBBIX PE3UCTOPOB. BenmnunHa conpoTUBIIEHUS OJJHOTO pe3UcTOpa paBHa R.

5. I'pys Ha mpuBsasu. C kakum
MUHUMAaJIbHBIM YCKOPEHHMEM JBWXKETCA Ipy3 Maccod m, €CIM €ro TSHYT BBEpPX M BIIPABO C

HOCTOSTHHOM cuitoi F, HampaBieHHyto moj yriaoM o = 30° k ropuszonTy. ['py3 He KacaeTcsi HUKaKuX

JIpPYrux Tell.
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11 kiaace

1. JIBa 3aiua. [[Ba 3aiiia HaxoxsATcs psAoM. BHauasie ctapTyeT nepBblid 3asl] ¢ YCKOPEHHUEM d.
Uepes BpeMs T MOCIIE 3TOTO CTapTyeT BTOPOH, HO ¢ yckopenueMm 2a. Ha xkakom paccrosHuu S ot
MecTa cTapTa OH JOTOHUT MepBOro?

2. HN3meHeHme ypoBHA. B mmmHApUYECKUiA COCYI, TUIOIIA/Ib JHA KOTOPOrO paBHA S, HAXOIUTCA
BOJIa IUIOTHOCTBIO p,. Ha CKOJIbKO MOAHUMETCSI YPOBEHb KUIKOCTH B COCYE, €CIIH B HETO OMYCTUTh
TEJI0 MACChl M U3TOTOBJIICHHOE U3 MaTepuala, INOTHOCThIO p?

3. Cwmech razos. B cocyzne o6péMoM V = 1,5 1 HaXOIUTCS CMECh KUCIOPO/Ia U YIICKUCIIOTO rasa.
Macca cmecu m =40 r, temneparypa t=27°C, nasinenue p =2 Mlla. Haiinute Maccy Kaxxaoro
ra3a. Momsipuast macca kucinopoza p; = 0,032 xr/mons, yraekucioro rasa L, = 0,044 kr/mMosnb.

4. JlBa 3jeKTpoHa. /Ba 351eKTpOHA, HaXOAIMECS B HaUalIbHBI MOMEHT JAJIEKO JPYT OT Apyra,
JBUKYTCS HABCTpEdy BJOJb OJHOM HpPSIMOW C OAMHAKOBBIMU IO MOAYJ0 ckopocTsimMu v =1 000
kM/c. Ha kakoe HauMeHbllee pacCTOSIHUE OHH COMU3SATCS?

5. IIpo BaaxkHocTh. B xomHate npu temmneparype 15°C otHocuTenbHas BiaxHocTh 10%. Kak
H3MEHHUTCH OTHOCUTEJIbHAsl BJIAKHOCTb, €CIIM TeMIlepaTypa B KoMHare moBbicuTcs Ha 10°C?

JlaBnenue HacwinieHHoro napa mnpu 15°C pasHo 12,8 MM pT. cT., ipu 25°C paBHO 23,8 MM PT. CT.
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Oo0pa3upl 321a4 MYHHIIMIIAJIBHOTO 3Tana

7 kaacc

Ipuioxkenue 3

3apava 1. Ha mosamytu. U3 myHkra 4 B MyHKT b 10 TIpsAAMO# TIOpOTe BBIC3KAIOT JBAa aBTOMOOHIIS.

[lepBblii MONOBUHY BCEro IMyTH €AET CO CKOpOcThi0 60 KM/4, a BTOPYIO IOJIOBHHY IyTH CO

ckopocThio 30 kM/4. Bropoii aBTOMOOMIE HA000POT, MEPBYIO TOJOBHHY ITYTH €JIET CO CKOPOCTHIO

30 KM/4, a BTOpPYIO IOJOBHHY NyTH CO CKOpocThio 60 km/4. B pesynbrare B NMyHKT b OHH

MMPUC3KAIOT OAHOBPEMCHHO YCPE3 120 MuH mOCHE crapTra. Ha ognux KOOPJAUWHATHBIX OCAX

NOCTpOiiTe TpadMKKW 3aBUCUMOCTEH PACCTOSIHUW, NMPOMIEHHBIX aBTOMOOWMJISIMH OT BPEMEHH HX

ABVOKCHUA U OINPECACIINTC, C KAKUM BPECMCHHBIM HHTCPBAJIOM OHHU IIPOCXaJlnu CCPCAUHY NJUCTAaHIIUU,

H KaKOC€ MaKCHMaJIbHOC paCCTOAHUC OBLIO MCKAY HUMU BO BpEMA IBUIKCHUS.

Bo3Mo:kHOe pelicHue

Tak xak CKOPOCTH Ha PAaBHBIX yYaCTKax OTJIMYAIOTCA B 2 pas3a, BO CTOJIBKO K€ pa3 OTIINYAIOTCA U

BpeMeHa JABWKeHMs Ha Hux. CliegoBaTenbHo,
MU3MEHEHHe ckopocTed npoucxoauT Ha 40-i u 80-i
MUHYyTax. A Bech MPOWJIEHHBIA MyTh TOrAa paBeH 80
kM. IlocTpouM 1O H3THUM XapakTE€pHBIM TOUYKAM
rpapuk. M3 kotoporo BuaHO, yTo c 40-ii mo 80-to
MHUHYTY pacCcTOSIHUE€ MEXAY MallMHaMu  ObLIO
HauOoONbIIMM U paBHbIM 20 KM, a cepeluHy

JUCTAHIIMY MAlIMHbBI MPOILIN ¢ HHTEpBaIOM 40 MUH.

Kpurepun onenuBanus
1. Omnpenenensl BpeMeHa IBUKEHUS HA y4acTKax
2. Haiinen Bech yTh

3. TI'padux

80

60

40

20

1, Km

® TIOAIHNCAHbI BEJIMYHUHBI U CAMHUIBI U3SMEPCHHUA HAa OCIAX

e ourdpoBaHbl AeNEHUS Yepe3 paBHbIE HHTEPBAJIbI

¢ TIOCTPOCHLBI 3aBUCUMOCTH ITYTH

4. OmnpeneneHo MaKCUMaJbHOE, PACCTOSIHUE

U
/ ,/
e
e
4,
_i-” - t, MUH
20 40 60 80 100 120
3 Oamna
2 Oamna
3 Oaa
1 Oamn
1 Oamn
1 Samn
1 Oamn
1 0amn

5. HaiineH BpeMEHHON MHTEpPBaI MEXKAY IIPOE3/IaMHU CEPEANHBI
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3agaua 2. Ky0 c ayHkoii. Eciu B kyOe maccoil m, =1,6 kr clienarts JIyHKy B opMe KyOuKa, TO OH
Oyzer umerb maccy my, =1,2kr. A ecnu oty

v | :
JYHKY 3aloJHATh BOJIOW, TO Macca Kyba F.."._.'

(puc. 1) Oyner paBHa m, =1,7 xr . Onpenenute
INIOTHOCT 0, Marepuanga, H3 KOTOPOTO

u3rotosiieH Ky0. [InoTHocTs Bogsl p, =1,0 r/eMm’.

Bo3mo:xHoe pemienue
Haiiném maccy Boabl B yHKe: 1, =m, —ny, = 0,5 kr . O6bem Bojibl B yHKe V, =my, / p, =500 cMm’
. Macca marepuaina, U3BICUYEHHOIO U3 IyHKH m_=my, —m, =0,4 Kr, a IJIOTHOCTb 3TOr0 Marepuasia

p.=m_[V,=0,8r/cm’.

Kpurepun onenuBanus

1. Omnpenenensl Macca BOJBI B JIYHKE 2 Oamia
2. Haiinen o0beM TyHKH 3 Oaa
3. Haiinena macca maTepuaiia, U3BJICUEHHOTO U3 JIYHKH 2 Gamna
4. HaiineHa mioTHOCTh MaTepuaia Kyouka 3 6amna

3agaya 3. beictpeie Tepmomerpnl. Ha
PUCYHKE  HM300pakKeHbl  LIKaldbl  YEThIPEX
TepMoMeTpoB. OmpenenuTe, y Kakoro MX HHUX
HauOoJbIIas 1IeHA JEJIEHUs] U YeMy OHa paBHa.
Kakoii  TepmomMerp  ceiliuac  IOKa3bIBaeT
HauOOJIBIIYIO TEMIIEPATYPy U YEMY OHa paBHA?
TepmomeTpsl BHecaM B KOMHary. YUepes uvac
TemMmeparypa B HEH  cTraja  MEIJIEHHO
YBEJIIMUUBATLCS, IIPUYEM 3a paBHbIE IIPOMEXYTKM BPEMEHHM Ha OJUHAKOBYIO BEJIMUYUHY.
Onpenenure, BO CKOJIbKO pa3 OyayT OTIMYAThCAd MaKCHUMajbHasi M MUHUMAalbHas CKOPOCTH
JABUXXCHUA BerHeﬁ TpaHUIIbI CTOJIOMKOB KHUIKOCTU B TECPMOMCETpaAx. HOSICHI/ITG, KakK ITOJIYYCHBI

BalIn OTBETHI. HpI/IMeHSITI) CBOM JIMHEHKH JIIsL I/ISMepeHI/Iﬁ IIpU pCUICHUHA HEJIb34.

Bo3moskHoe pelienue
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s oTBeTa Ha mMepBbIe BOMPOCH! 33J]aul COCTaBUM TaOJIMUYKY, B KOTOPYIO 3aHECEM LIEHY JEICHUS

KaKa0ro TCpMoMETpa U €1ro IMOKa3aHus

Ne a 3] B r
At, °c 1 1 5 — MakCUMyM 1
t, 'c 18 24 15 33 — MakcUMyM

Hanomuum, B ciiydyae eciu yka3aTelb IIKajdbl pPAclojiaraeTcss MEeXAYy IITPUXaMU, MOKa3zaHUs
CHUMAIOTCSl MO OMiKaiieMy IITPHUXY, a HE PAaCCUUTHIBAIOTCS MPOMOPIUOHATIBHO JO0J€ IEHBI
nenenus!

Jiist cpaBHEHHS CKOpPOCTEH MoabeMa CTOJIOMKOB BHIOEPEM MO BO3MOXKHOCTH OOJIbIlIee OAMHAKOBOE
M3MEHEHHE TEMIIEPATyphl, KOTOPOE MOYHO M3MEPHTh Ha Beex mikamax (mampumep, 15°C, Tak kak
BTOpbIM TepMoMeTpoM (0) OoJsblyl0 pa3HOCTh TeMmIepaTryp Yyxke He u3Meputh). llogbupas
COBIIA/AIONINE JCNCHNS, BBIPA3UM BBICOTHI TOAbEMA CTONOMKOB HpH Harpeanmu Ha 15°C B

ACJICHHUAX IIKaJIbl BTOPOro TCpMOMETpPA. OHU cOCTaBAT:

JUIs TepMoMeTpa a 12 neneHuid

JUIst TepMoMeTpa 6 15 nenennit

JUISE TEPMOMETpa 6  (M3MCHCHHE BBICOTBHI  CTOJIOMKA TIPH HAarpeBaHWU  HA 80°C
COOTBETCTBYeT 19 IeneHHMsIM TepMOMeTpa 6, CleoBaTelbHO, HarpeBanmio Ha 15°C Gymer
COOTBETCTBOBATH 3,0 JeNEeHNUs)

JUIsl TepMOMETpa ¢ (M3MEHEHHE BBICOTHI  CTOJIOMKA TIPU  HarpeBaHWUU  Ha 40°C
cooTBeTCTBYeT 18 JeleHHsM TepMoMerpa 6, ciemoBaTenbHO, HarpeBanmoo Ha 15°C Gymer
COOTBETCTBOBATH 6,8 HAeneHus).

TakuM 00pa3oM, OTHOIIEHHE MAKCUMAIIbHON U MUHUMAIIBHON CKOPOCTEH MOJHhEMOB CTOJIOUKOB (B

TEPMOMETPAX O U 8, COOTBETCTBEHHO) paBHO 15/3,6 =4,2.

Kpurepun onenuBanus

1. Ompenenena 1ieHa neiaeHus: Kax10ro TepMOMeETpa 1 Gamn
2. BriOpana MakcuManbHas 1I€HA JETICHUS 1 Gamn
3. OmnpeneneHsl MOKa3aHUs KakA0ro TEPMOMETpa 1 Gamn

(ecu mpuBeIeHBI JPOOHBIE 3HAYCHUS, 0TI HE CTAaBUTCH)
4. BriOpaHa MakcUMallbHas TEMIEpaTypa 1 Gamn
5. OmnucaH METOJl CPaBHEHUS CKOPOCTEM 2 Gamma
6. IlpuBeneHbl pe3yabTaThl COMOCTABICHUS N3MEHEHUS BHICOT

CTOJIOMKOB IIPH OIMHAKOBBIX U3MEHEHUAX TEMIEPATypPhl 2 Gamna
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7. Haiineno otHomeHue ckopocreit (auamna3on ot 4,0 no 4,4) 2 Oamia

3apaua 4. U3 mnoanoro B mopo:xkHee (1). B mnpsMoyroibHOM MOJAOHE CO CTOPOHAMHU

a=30cm,b=20cm U BBICOTOM  OopTuKa
u
hp=10cM CTOAT UWIMHAPUYECKHE COCYIbl C a =
u
WIoMmAaaAp0  ocHoBaHuS S =100cm®  KaxIblil L "= m
u |
u
(puc. 1). BeicoTa nepBoro cocyna kg, a BToporo Shy. - B
o .I I
BBICOKMU COCYJl 4Yepe3 OTBEpCTHE B CTEHKE
u u
BCTaBJ€HA TOHKas TpyOka c KpaHoM K, BTOpoOil T
KOHEIl KOTOPOM JIEKUT Ha CTEHKE HU3KOro CoCyza. B
9TOM  TIOJIO)KEHUU  TpyOKa  TOpPU3OHTANIbHA. - -
o _-
bnaronaps Hanmuuuio ycTpoicTBa ¥V, Ipu OTKPHITOM ", = .
|
kpaHe K ypoBeHb BOJBI B BBICOKOM COCYIE
|

MOHMKAETCS C MOCTOSTHHOM CKOPOCTBIO

v = 1,0 mm/c. TlepBoHaUanbHO B HU3KOM COCY/I€ M MOJIJIOHE BOJIBI HET, @ YPOBEHb BOJBI B BEICOKOM
cocyze paBeH Shy. B momenT Bpemenu ¢ =0 kpan oTkpbiBatoT. [locTpoiite rpaguk 3aBucumMocTu
YPOBHSI BOJIbI Z B TIOJITIOHE OT BpeMeHU ¢ mociie oTkpbiTus kpaHa (0 < 7 < 500 ¢). OTMeThTe Ha OCsAx
rpa¢uka BEIMYUHBl Z W { B XapaKTePHBIX TOUKaX (TOYKAaX HM3JIOMa, TOYKaX MaKCUMyMa WU

MUHUMYMa).

Bo3mo:xHoe pemmeHue

Tak Kak TIIOIMIAaU CEYSHHs COCYOB OJIMHAKOBBI, 2 YPOBEHb BOJbI B BHICOKOM COCYZE MOHMKAETCS
CO CKOpOCTBIO » = 1 MM/C, HU3KHI COCY]
3amoJIHUTCA 4epe3 Bpems ¢ = ho/v = 100 ¢
nocjae OTKpeITHS  KpaHa. Jlo 3rtoro
MOMEHTa BOJIbI B IOJJI0HE HeT. HaunHas ¢
MOMEHTa BPEMEHHU f;, BBITEKAIOIIas BOJa
HAYUHACT 3aIllOJJHATHh IIOAJOH. BCCFO B
IIOAAOH BBITCUCT O6T)CM BOJbI paBHLIﬁ
V =3hoS = 3000 cM’. DTOT 00BEM BOMIBI
Oylner BBITEKaTh B TEYCHHE BpPEMEHU
t, =300 c m pacredercs mo IomAAN S
paBHOM  IIOAAM  TOJJOHA  MHHYC
IIOMIalb  CEYCHHs]  JIBYX  COCY/IOB:

S1=ab—-25=400 oM’ U3 yCIOBHSI paBEHCTBA 00beMOB monydaeM V=S,7Z,, T1Ioe Zy
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MaKCUMaJbHBIM ypOBEHb BOJBI B TOMJIOHE, W OKOHYATENbHO: Z, = V/S| =3hyS/ab —

28) =7,5 cm =75 mm. I'paduk 3aBucuMocTy Z(t) IpuBEAEH HIDKE.

Kpurepum oueHuBanus

1.

AN T

OrnpezesieHo BpeMsi 3aoJIHeHUsI HU3KOT0 COCyia
Omnpeneneno o01iee BpeMsi BHITEKAHHSI BOJIBI U3 BEICOKOTO COCYa
Omnpenenena mionaab MOBEPXHOCTH BOJBI B MOIOHE
Hcrnonb30BaHO ypaBHEHHE PaBEHCTBA O0BEMOB
OrnpezesieH MaKCUMaJIbHBIN YPOBEHB BOJIBI B TTOJIOHE
[IpencraBieH npaBUIbHBIN rpaduK 3aBUCUMOCTH Z OT ¢

a. [loamucanbl OCH ¥ yKa3aHbBI €IUHUIBI H3MEPEHUS,

BbIOpaH yAO0OHBINH MacIITal ¢ paBHBIMU JEICHUSIMHU
b. Hanmuue Tpex yyacTkoB Ha rpaduxe

¢. BepHO HaHeCeHBI XapaKTEPHbBIE TOUYKHU M3JI0MOB
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1 6ann
2 Gamna
1 Gamn
2 Gamna

3 Gama

1 Oamn
1 Oamn

1 Oamn



8 kiace

3apaua 1. Cpeansia nepeBeHckasi. Ha mepemelenue u3 ropojga B JICPEBHIO C IOCTOSIHHOM
CKOpPOCTBIO, aBTOMOOWIb 3arparuia Bpems f. Ha oOparHom myrtu BoauTenb exan ObIcTpee, U
no0palicst 1o ropo/ia 3a BJBOE MEHbIIee BpeMsl. 3a Kakoe BpeMs Jloexaja Obl MallMHa OT Topoja A0
JEPEBHU, €CJI1 Obl BOJIUTEIND MOAAEP)KUBAII CKOPOCTh PABHYIO CPEIHENH CKOPOCTU CBOETO JIBHKEHUS

3a MOE3JKy TyAa U 00paTHO?

Bo3mo:xHoe pereHne
O003Ha4UM pPAcCCTOSHUE OT ropoja 10 JepeBHU 3a s. Torga CKOpoCTb aBTOMOOMIS HAa IYTH M3
ropoga B JEpeBHIO paBHa s/t, a Ha oOparHoMm 2s/t. PaccuntaeM CpeIHIOI0 CKOPOCTh BCETO

2s 4s
32 :3—. Otkyna, BpeMsi IBUIKEHHUS fp OT ropoja A0 JIEPEBHU, NPU CKOPOCTH
t t

JBHMXXCHHUA: U =

. . 3
paBHOU CPEAHCHU CKOPOCTHU ABUIKCHUS 3a MOC3AKY Tyda U O6paTHO PaBHO: tO = Zt .

Kpurepun onenuBanus

1. 3anmcaHa CKOPOCTb Ha MyTH U3 FOPOAa B AEPEBHIO 2 bamna
2. 3amMcaHa CKOPOCTb Ha OOpaTHOM MYTH 2 Gamna
3. Haiinena cpeassisi CKOPOCTb Ha BCEM ITYTH 4 Ganna
4. HaiineHo uckoMoe BpeMsi JBUKEHUS 2 Gamra

3anaua 2. 3umoii u JeToM... DKcriepuMeHTaTop [0k oOpaTHil BHUMaHME, YTO B Haydajue 3UMbI
NOKa3aHMA JBYX YJIWYHBIX TEPMOMETPOB (OJMH MPOrpaayrpoBaH B rpagycax llenbcus, a nyroii B
rpagycax (apemreiiTa) comagas mo Moxyitio mmeroT pasmbie 3uakn — 11,5°C u 11,5°F. Korxa
HACTYIWJIM CYpPOBBIE MOPO3bI, IOKAa3aHHsI TEPMOMETPOB OIISITh COBIAJIM, HO TENEPh YXKE U MO 3HAKY
— 40°C u — 40°F. Onpenenure, Kakyro TEMIEPATypy MOKa3bIBAET TEPMOMETP B rpagycax Llenbcus,

KOI'Zla IOKa3aHUsl BTOPOT'O PABHBI +40°F.

Bo3moskHoe pelieHue
Tax xak o0e IIKajbl JIMHEHHBIE, TO JTUHEEH U 3aKOH Npeodpa3zoBaHus U3 rpaaycoB DapeHreiita B
rpaaycsl o Lenbcuto. 3anuiem ero: Tc = alx + b, rie a u b — nocrosHHble K03 uuueHTs!. Ty =

11,5, Ty =— 11,5 °C, T = — 40 °F, Ty = — 40 °C, Tws = 40 °F, Tes — Heob6x0aumo HaifTH.
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Pewras cucremy, Haitnem a =

ITonacrasus Tr; = 40 F g MOJIYYSHHBIN 3aKOH nepeBoaa, nonyuuM Tcs =alw + b = 4,5 ocC,

Kpurepun oueHuBanus

Ta=Ter _ 0,56 °C/Fn b="c2

F1

F2

TFl _TCITFZ

F1 _TF2

1. BeickazaHa ujest 0 TOM, 4TO HEOOXOAMMO HAWTH 3aKOH MEPEeBOIa

3anucaHa cCUCTEMa ypaBHEHUI

2
3. Haiinensr ko3 duiineHTs B 3aK0HE repeBoja (1mo 3 6asmia 3a KayKIbIii)
4

Haiinena uckomas reMmneparypa

=-179°C.

1 Gayn

2 dajuta
6 Oaiu1oB

1 Oamn

3agauya 3. lllapukoBasi cMech. B naboparopun KajiopUMETPUU MPOBEIU CEPUIO IKCIIEPUMEHTOB

[0 HArp€BaHUKO CTAJIbHBIX HMIAPHUKOB [BYX Pa3JIMYHBIX MACC. B Ta6J'II/II_IC MMpUBCACHBI 3HAYCHHA

W3MEHEHHI TEMIICPATYpPhl HIAPUKOB At B 3aBUCHMOCTH OT HoABCACHHOI'O K HHM KOJHNYCCTBa

teroTsl Q. K coxxaneHunto, 1o HEONBITHOCTH JIA0OPAHT 3aHEC B OJHY TaOIHIly TaHHBIE JJIS Pa3HBIX

nrapukoB. [loctpouB rpaduk, onpenennTe, BO CKOJIBKO pa3 OTINYATNCH MACCHI IAPUKOB M HAWTUTE

KaKoH u3 PE3yIbTATOB ABHO HAAO0 OT6pOCI/ITI>, KaK IIpoMax 3KCIICpUMCHTATOpA.

Ne 1 2 3 4 5 6 7 8 9 10 |11 12

O, x| 440 | 195 |40 470 |25 |340 | 105 | 260 | 130 | 290 | 495 | 300

At’C |17 I5 |3 36 1 13 8 28 |5 11 |19 23
HHE

Boszmo
JKHOEe

peure

Hanecem Bce skcnepuMeHTallbHbIE TOYKM Ha moisie rpaduxa ¢ ocsimu At u Q. Tak kak mpu

HarpeBaHuu Q = mcAt, TO 3aBUCUMOCTD JIJII KaKJ0TO M3 TN JO0JKHA ObITh JUHEHHOM. Bee Toukw,

3a UCKJIIOUEHHUEM OIHOM XOpOoWIo JIOXKATCA Ha IIPAMBIC, @ TOYKY Q =260 I[)K CICAYCT ICPEMECPUTD.

OTHomieHHe Macc IMPOMOPUHUOHATIBHO OTHOIICHUIO YIJIOBBIX KOS(l)(l)I/II_II/IeHTOB HAaKJIOHa TIPSMBIX:

LY

m,

=2.




Kpurtepuu oneHnBanus

1. Teopernueckoe 060CHOBaHHE JTUHEHHOCTH 3aBUCUMOCTH Q U At

2. TeOpeTI/I‘ICCKOC 000CHOBaHHE IIPOMOPHHUOHAIIBHOCTH OTHOIICHUA

Macc U YIIIOBBIX KOA(PPHUIIMEHTOB HAKIOHA

3. I'padux

® [IOANKCAHBI BEJIMYMHBI U €IMHULIBI U3MEPEHHUS HA OCAX
e ou(pOBaHbI ICICHUS Yepe3 PaBHbIC HHTEPBAJIBI

® HAHCCCHBI TOUYKH U ITPOBCACHBI ITPAMbBIC (He J'IOMaHBIe)

4. OmnpeneneHo OTHOIICHUE Mace (£5%)

5. Haiinena Touka BeIOpoca

1 6amn
1 6amn

2 Oaia

1 Oamn

1 Gayn

4 danna

2 Oamna

2 Oamna

3agaua 4. W3 noanHoro B mnopoxkHee (2). B mpsMoyroabHOM MOAJI0OHE CO CTOPOHAMU

a=30cm, b =20 cmu BeIcOTOM OopTHKA hp = 10 c™M
CTOST  JIETKUE  IWIMHAPUYECKHE COCYIbl ¢
wiomanpo  ocHoBaHus S =100cM’  KaKIbIid
(puc. 1). Bricota mepBoro cocyna ho, a BTOPOro
JAHo momnona mepoxosaroe. B BBICOKMI cOCynX
yepe3 OTBEpPCTHE B CTEHKE BCTaBJIEHA TOHKas
TpyOKa ¢ kpaHoM K, BTOpOW KOHEI] KOTOPOH JICKHUT
CTEHKE HHU3KOTO cocyna. B 9sTomM monoxeHun
TpyOKa TroOpu3OHTaNbHA. bmaromapss HamHuuio
yCTpoicTBa ¥, mpu OTKphITOM KpaHe K ypOBEHb

BObI B BBICOKOM cocyne ITOHMXaCTCs C

Shy.

Ha

MOCTOSTHHOM CKOpocThi0 v = 1,0 MM/c. TlepBoHaYambHO B HU3KOM COCYJE W TMOJJOHE BOJBI HET, a

YPOBCHbL BOJbBI B BBICOKOM COCYJAC PABCH Sh() B momeHT BpPCMCHU t=0 KpaH OTKPBIBAKOT.

HOCTpOfITC Fpa(bI/IK 3aBUCUMOCTH HaBJICHHUA p, OKaA3bIBACMOI'0O HU3KHUM COCYIOM Ha OAHO IMOAAOHA, OT

BpeMeHH ¢ nocie oTkpbeiTus kpaHa (0 < ¢ < 500 c). OtmeThTe Ha ocsix rpaduKa BEITUUYUHBI p U | B

XapaKTEPHBIX TOUKaX — U3JI0Ma, MaAKCUMYyMa UM MUHHUMYMaA.
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Bo3moxkHoe pemenne

Tak kak mIomaau CCUCHUA COCyaA0B OJMHAKOBBI, @ YPOBCHBL BOJAbI B BBICOKOM COCYAC IMOHUKACTCA
CO CKOpOCTBIO ©» =1 MM/C, HU3KHI cOCyJ 3amoiHUTCS uepe3 Bpems f; = hy/v =100 c mocie
OTKpBITHS KpaHa. J[0 3TOro MoMeHTa BOJIbI B MOJIOHE HET, CHJIa ApXHUMe/ia Ha COCY/] HE JICHCTBYET,
a JaBlieHHE, OKa3blBaéMOE€ HH3KHMM COCYIOM Ha JHO MOJJIOHAa, pPaBHOMEPHO Bo3pactaer PF(f)
=pgh = pgvt. MakcuManpbHOE 3HAUEHUE JaBleHUs P, JoCTUTaeTCs TpU (=1 H PaBHO

P =1000 ITa.

Hauunas ¢ MomeHTa BpeMeHH 1,

BBRITEKAONIasg BOJa HAauyWMHACT 3aIlOJHSTh

MONJOH UM TMOSIBISAETCS BO3pACTarOLIAst

cuna Apxumena, JEHCTBYIOIAs  Ha

cocyabl. Bcero B moaoH BeITeUET 00bEM

BOJIbI paBHbIN V = 3hpS = 3000 oM. DToT

00BeM BOJBI OyleT BBITEKATh B TCUCHHE

Bpemenu 1 =300c u pacredercs IO

Iomaay Sy, paBHOM IUIOIIAAM TMOAA0HA

MUHYC IUIOLIaJb CEYEHHs JIBYX COCYJOB:

Si=ab—25=400cm’>. U3  ycrosus

paBeHCTBa 00BEMOB TmoiydaeM V=S,7,, rae
Z\y MAKCUMAJIbHBIN YPOBEHB BOJbI B MOJA0OHE, U OKOHYATEIIBHO:

Zy = VIS =3hySAab —12S) =7,5cm =75 mm. Ilocne 3TOro BbITEKAaHME BOABI MPEKPATUTHCS U
HUKAKUX U3MEHEHHUH B CUCTEME MIPOUCXOIUTH HE Oy IeT.

MakcumanbHas cuiia Apxumeaa, IEMCTBYIONIAst Ha COCYI P YPOBHE BOJIBI B MOJOHE Z,;, paBHA
Fa=pgSZy=75H. Ilpu stoM pocturaercs MHUHMMAJIbHOE [ABJIEHUE 3alOJHEHHOI'O BOJOM
HU3KOT'O COCYJa Ha IHO MOJJI0HA

Py = P — Fa/S = 1000 — 750 = 250 ITa.

['paduk 3aBucumoctu P(f) IpeacTaBlIeH Ha PUCYHKE.

Kpurepun onenuBanus
1. OmpeneneHo BpeMs 3aMOJHEHUSI HU3KOTO COCy/ia 1 Gamn

2. OmnpeneneHo MaKCUMaJIbHOE JTaBIICHUE HU3KOTO COCY/1a
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A

Ha JIHO TMOJI0HA
Omnpeneneno ob1iee BpeMs BHITEKaHHUSI BOJBI U3 BEICOKOTO COCY/Aa
OmnpezneneH MaKCUMabHBIA YPOBEHB BOJIBI B ITO/IJIOHE

Omnpenenena MakcuMasbHas cuiia Apxumeaa

OmnpeneneHo MUHUMANIbHOE JTaBJICHHE HU3KOT0 coCcya

Ha THO MOJI0Ha

[Ipencrasien npaBuIbHBIN rpaduk 3aBucumoctu P(f)

[Tonnucanel OCH U yKa3aHbl €AUHUIIBI U3MEPEHHUS,

BBIOpaH y00HBIN MacTad ¢ paBHbIMU AesieHusiMu(,5 6amra
Hanuune tpex yuacTkoB Ha rpaduke 0,5 6ayma

BepHo HaHeceHbl XapaKTepHbIE TOUKH U3JIOMOB 1 Gamn

41
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1 Gayn
2 dajuta

1 Oamn

2 dajuta

2 dajuta



9 kiacce

3agaua 1. Moct. [loe3n BBe3KaeT HA MOCT CO CKOPOCTBIO vo. Eciam oH Oyner Ha MOCTY
Pa3roOHATHCA C YCKOPEHUEM a, TO IpoeAeT MocT 3a BpeMs ¢ = 30 ¢, ecllM ¢ TaKUM K€ YCKOPEHHEM
OH OyZeT TOPMO3UTh, TO MPOEAET MOCT 3a BpeMs £, = 60 c. 3a Kakoe BpeMs f3 0e3]] MPOeIeT MOCT

IIpH1 paBHOMCPHOM ABHIKCHHUH CO CKOPOCTBIO Do?

Bo3Mo:xHOe pelIcHue

O003Ha4YUB NJIMHY MOCTa 3a L, 3aIlMMIIeM KUHEMAaTUYCCKUEC YPABHCHU !

2

at,

L=v,t, + > JUIsl PABHOYCKOPEHHOI'O 1B KCHUSA (1)
at;

L=ut, - > JUI PaBHO3aMEIJICHHOTO JBUKCHUS (2)

L =uv,t; — 111 paBHOMEPHOI'O JBUKEHHUA 3)

Iocne ymuOKeHus ypasHenns (1) Ha f,° u ypaBHeHus (2) Ha f;° M UX CyMMHPOBAHHMS MONYYHM

L(t] +17) y
y =—— . llocine mojacTaHoBKM vg B ypaBHeHME (3) HaiileM BpeMsA, 3a KOTOpPOE II0€3]
1, (1, +1,)
o (n+n)
IPOEIET MOCT TIPU PABHOMEPHOM JIBHIKEHUH CO CKOPOCTBIO g: f; = —————= =36 C.
I+t
Kpurtepuu onennBanus
1. 3amucaHo ypaBHEHHUE JJi1 paBHOYCKOPEHHOTO JIBUKEHUS 2 Ganna
2. 3anMcaHO ypaBHEHHE JJISl paBHO3aMEUIEHHOTO JABMKEHUS 2 Gamna
3. 3amucaHO ypaBHEHHE JUIsl pPABHOMEPHOTO JIBHXKEHUS 1 6ann
4. Haiigeno vy 3 Gamia
5. OrtBer I 13 B O0IIEM BUIIE 1 Oamn
6. YucneHHEBIN OTBET 1A 13 1 6amn
3anaua 2. PaBHoBecue. CucreMa COCTOUT U3 HECKOJIBKUX I'PY30B,
MOJBEIICHHBIX HAa HEBECOMBIX HHTAX, IEPEKHHYTHIX dYepe3
HEBECOMBIE M OJIMH MAcCCHBHBIN (BBIJIEJIEH CEPBIM 1IBETOM) OJIOKH. m D
Macca m =1 kr. Onpenenure, IpyU KakKuxX 3HaYEHUSAX Macc mj U my 3m m,
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cuctema OyJeT HaXOAUThCS B paBHOBECUU. TpeHus B ocax OJIOKOB HET.

Bo3moxkHoe pemenne

O06o03HauuM cuily HaTsKEHUs BepXHed HUTH 3a T», a HwkHed 3a 7). Torma ycinoBusi paBeHCTBa

HYJIFO CYMMbI BEPTUKAJIbHBIX CHUIJI, HGfICTBYIOI]_[I/IX Ha 3JICMCHTBI CUCTCMbI, IPUMYT BUI:

1) nuist rpy3a my: m,g =T,

2) nns 61oka 3m: 3mg =2T, -T,
3) st rpy3a my: m,g =2T,

4) nnst rpy3a m: mg=T,-T,

Pemast cucremy ypaBHeHMH, oay4uM: m, =2m =2 Kr, m, =2m = 2 KI.

Kpurepun onenuBanus

1.

A

YcnoBue paBHOBECHS TPy3a My 2 Gamna
VYcnoBue paBHOBecHs OJioKa 3m 2 Gamna
YciioBre paBHOBECHS Ipy3a 11 2 bata
VYcnoBue paBHOBECHS Tpy3a m 2 Gamrta
Pemenue cucrempl ypaBHEHUH U MOJIy4YEHHE YUCIEHHOTO OTBETA 2 Ganna

3agaya 3. /IBa B ogHoM. B kamopumeTp, 4acTUYHO 3allOJHEHHBIA BOJOW MpH TeMIlepaType

to = 10°C, omyctuiu ky6uk Nel, umeromuii HavajabHYI TeMmmepaTypy = 70°C. Tocme

MpEeKpalleHus] TeIIooOMeHa TeMIepaTypa COAEepKUMOro kanopumerpa gocruria t; = 25°C. Ecnu

661 BMecTO KyOuka Nel, B kamopumeTp onmycTiiin Kyouk Ne2, HarpeThlil 10 Tako# ke TeMIepaTypbl

f, TO TOCJE MpeKpalleHus] TeIJI000MeHa TeMIepaTypa COAEPKUMOro KaJllopUMeTpa JOCTUria Obl

tp = 35°C. Jlo xakoi TeMIieparypsl 3 yBEIMYUTCS TEMIEPATypa COAEPKUMOr0 KaJIOPUMETPA, €CIU

B HETO OIYCTUTh cpa3y o0a KyOHuKa, HarpeThie 0 TemrepaTypsl 7 TermnooOMeHOM ¢ OKpyKarolen

cpenoit mpeHeOpeusb. Boga u3 kamopumeTpa He BEUTHBAETCSI.

Bo3moskHoe pelienue

YpaBHEeHUs TEMJIOBOrO OajlaHCca B TPEX CAydasX UMEIOT BH/I:

1y
2)

C(t, —t)=C/(t—1)

Ct,—t,)=C,(—t,)
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3) C(t; —t,)=(C, +C,)(t —t;), Ci — nOIHBIE TEMIOEMKOCTH BOJbI U KyOHKOB.

Pemras cucremy ypaBHEHUH, MOTYYUM: 13 = 50,3°C (mpaBWIbHBIN 0TBET 40,70C).

Kpurtepuu oneHnBanus
1. CocraBneHsl ypaBHEHUS TEIUIOBOTO OayiaHca Ui KaXJI0To Mporecca 6 6amioB
TpH ypaBHEHHUs 110 2 Galia 3a Kaxao0e

2. Pemenue cucteM (A0mycKaeTcsl paHHSS YUCICHHAs! MOACTaHOBKA) 4 Gamna

3agaua 4. BblaeseHue HeduHeiiHocTH. B nmaGopaTopuu JMHEWHOW 3JIEKTPOAMHAMHUKH
JKCIIEpUMEHTAaTOp [ JIIOK MCCleoBan BOJBTAMIIEPHYIO XapaKTEPUCTHKY pPE3UCTOpa, 3aHOCS B
Ta0NMIly 3HAYCHUS CHJIbI TOKA I, TEKYIIETO 4Yepe3 PEe3UCTOp U MOJIaHHOE Ha Hero Hamnpspkenue U.
[To3xke BBISCHUIIOCH, YTO B TAOIHIy KpOME pe3yibTaToB [IItoKa, Monanyu JaHHBIC, MMOJYICHHBIC B
coceqHeil nmabopatopuu HeIUMHEHHBIX dieMeHToB. llocTpouB rpaduk, ompenenure, Kakue
pe3ynbTaThl OTHOCATCS K JKcmepuMeHTy [mroka. HailiauTe comnpoTHBIEHHE UCCIETyeMOTo
pe3uctopa. Kakast Touka MOXET COOTBETCTBOBAThH KaK PE3UCTOPY, TaK U HEIMHEUHOMY JIEMEHTY?
Ne 1 2 3 4 5 6 7 8 9 10 (11 |12 |13 |14 |15

uB |02 (3010407 1011, |19 |14 16|18 |24 0,7 |20 ]22 |23

3
LA 10004 (00 (0010001020102 0310301 |04 0,7 |09
3 3 2 4 8 4 7 4 3 3 4 0 9 5 8

Bo3mo:xHoe pemieHue

Hanecem Bce sxcnepuMeHTanbHbIe TOUKU Ha noiie rpaduka ¢ ocsimu U u [. Tak xak 1o 3akony Oma
3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKEHUS ISl pe3UCTOpa JOHKHA ObITh TMHEHHOMN, BEIIETUM TOYKH,
JeXaliue Ha OJHOM MpsAMOM, B IIMPOKOM JIMana3oHe HampsbkeHuid. He momaBmive Ha mpsmytro
TOYKH, OTHOCSITCS K HEIMHEHHOMY aneMeHTy. [lo yrmoBoMmy ko3d@uirieHTy HakiioHa MPSMOH,
HaXOJUM COINPOTHUBIIEHHE pe3uctopa R =7 Om.

Pe3uctopy COOTBETCTBYIOT TOUKH TAOJIUIIBL:

u,B 02 (07 (1,2 |19 |24 |30
LA |0,03]0,10]0,17 | 0,27 | 0,34 | 0,43

Touka U = 1,6 B M0oXeT COOTBETCTBOBATh KaK PE3UCTOPY, TaK U HETUHEHHOMY 3JIEMEHTY.
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Kpurtepuu onennBanus
1. Teopernyeckoe 000CHOBaHUE TUHEWHOCTH 3aBUCHMOCTH [ oT U 2 banna
2. TI'padux 4 Gamna
® [IOANMCAHBI BEIMYUHBI U €IMHUIIBI I3MEPEHHS Ha ocsix | Gan
e ou(ppOBaHbI ICICHUS Yepe3 PaBHBIC HHTEPBAJIBI 1 Gamn
® BEpPHO HAHECEHHBIE TOYKH, COSAMHEHHBIE TIIaJKUMHU
JUHUSAMH (HE JIOMaHBIMHU) 2 Oamna
3. OmpeneneHo conpoTUBIeHUE pe3uctopa  (£5%) 2 Gamna
4. Haiinena Touka HEOJTHO3HAYHON MPUHAJIEKHOCTH 2 Gamna

3agaua 5. U3 mnoanoro B mnopoxnee (3). B
MPSIMOYTOJILHOM MOJIJTOHE co CTOPOHAMH
a=30cm,b=20cMm u BeICOTOU OopTUKa hy= 10 cMm
CTOSIT JIETKUE IWIMHAPUYECKUE COCYABl C TUIONIAIbIO
ocHoBanus S =100 cm” kaxablii (puc. 1). Boicora
nepBoro cocyna hy, a Broporo 5hy. /[no mommona
mepoxoBaToe. B BBICOKUI COCY/T 4epe3 OTBEPCTHUE
B CTEHKE BCTaBJieHa TOHKas TpyOka ¢ kpaHoMm K,
BTOPOIl KOHEI] KOTOPO# JISKUT Ha CTEHKE HU3KOTO
cocyna. B 3TOM  IOJIOKEHUU TpyOKa

TOPU30HTANIbHA. brarogaps HaIu4MiO yCTpoWcTBa
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Y, npu otkpbiToM KpaHe K ypOBEHb BOJBI B BBICOKOM COCY/I€ MOHUXAETCSI C MOCTOSHHOU
ckopocthio v = 1,0 mM/c. IlepBoHaYaIEHO B HU3KOM COCY/I€ U MOJJOHE BOJBI HET, @ YPOBEHBb BOJBI
B BBICOKOM cocyzae paBeH S5hy. B momenT Bpemenu t =0 kpan otkpsiBatoT. llocTpoiite rpadux
3aBUCUMOCTH JABJICHUS p, OKA3bIBAEMOI'0 BBICOKMM COCYJIOM Ha JIHO IMOJJI0HA, OT BPEMEHH ! MOCTe
OTKpBbITHS KpaHa. OTMeThTE Ha OcsAX Irpaduka BEIUUYHHBI p U { B XapaKTEPHBIX TOUYKAX — H3JIOMAa,

MaKCUMyMa WJIM MUHUMYMaA.

Bo3moxkHoe pemenne

Tak Kak IUIOIIAaU CeYeHHs COCYA0B OJIMHAKOBBI, @ YPOBEHb BOJIbI B BHICOKOM COCYZE MOHMKAETCS
CO CKOpPOCTBhIO » =1 MM/C, HU3KHA COCYyJ 3amoiHHUTCA uepe3 Bpems f = ho/v= 100 c mocmne
OTKPBITHS KpaHa. /[0 3TOro MOMEHTa BOJIBI B TIOJIOHE HET, CHJIa ApXHUMe/a Ha COCY/] He NeHCTBYET,
a JaBlieHHE, OKa3blBa€MOE BBICOKMM COCYJOM Ha JHO [IOJAJIOHa, PaBHOMEPHO YOBIBaeT
P(t)=pg(Sho—vt). Ilpu t=0 naBneHue BbICOKOTO cocyna paBHO Py=50001IIa, a nmpu t=1

naBienue ymensinaercs a0 P = 4000 Ila.

Hauyunasi ¢ MOMeHTa BpeMEHHU f;, BbITEKAIOLIAsl BOJAa HAUMHAET 3alOJHATH MOJIOH U IMOSBIAETCS
BO3pacTaIas cuiia Apxumesa, JeHCTByIoIIas Ha cocyabl. Becero B moioH BhITEYET 00BEM BOJIBI
paBHeii V = 3708 = 3000 cm’. ITOT 06BeM BOBI GYIET BHITEKATh B TEYCHHE BPEMEHH 1, = 300 ¢ 1
pacredercs o IUIomaay Sy, paBHOW IUIONIAAH MOJJOHA MUHYC IUIONIaJb CEYEHMS JBYX COCYAOB:
S1=ab-25 =400 oM. Us yCIOBHSL paBEHCTBA 00beMOB monydaeM V=S,7Z,, T1Ie Zy
MakCUMalbHbIi ypOBEHb BOJABl B TOJAJOHE, W OKOHUYarenbHO: Z, = V/S| =3hoS/Aab—
28)=7,5cm =75 mm. ITlocne 3Toro BBITEKaHHE BOJbI MPEKPATUTHCS W HUKAKUX W3MEHEHUU B
CUCTEME IPOUCXOIUTh He OyneT. MakcuManbHas cuiia Apxumena, JEUCTBYIOIIAsl Ha COCYA IMpHU
YPOBHE BOJBI B MOAJNOHE Zy, paBHA Fa = pgSZ,=7,5 H. Ilpu 3TOM B BBICOKOM COCYZI€ OCTaeTCs
cTo0 BOJBI BBICOTOHM Ay, Ha KOTOpPBIM neicTByer cuna Tskectu Fr=pgShyo= 10 H. JlaBnenue
coCyJia Ha JHO MOJI0HA B 3TOT MOMEHT Py = (Fr — Fa)/S = 250 Ila.

['paduk 3aBucuMocTu P(f) IpeCTaBICH Ha PUCYHKE.

Kpurepun onenuBanus
1. OmnpeneneHo BpeMs 3alIOIHEHUS] HU3KOTO cocyza 1 Gamn

2. OmnpeneseHo 1aBieHue BHICOKOr0 COCY/Ia Ha IHO MOJIIOHa B MOMEHT

3aMoIHEHHS] HU3KOTO COCy/a 1 Gamn
3. OmpeneneHo ob1ee BpeMst BBITEKaHUsI BOJIBI U3 BEICOKOTO COCYy/Ia 1 Gamn
4. OmnpeneneH MaKCUMAaIbHBIN YPOBEHB BOJIBI B MTOJJIOHE 2 Gamma
5. OmnpeneneHa MakcuMalibHas cujia Apxumena 1 Oamn
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6. OmnpeneneHo MUHUMAaJIbHOE JaBI€HUE HU3KOTO cocyaa
Ha JTHO MOJI0Ha
7. TlpencraBieH NpaBUIBHBINA TpapuK 3aBUCUMOCTH P(t)
a. Iloanucanel OCH U yKa3aHbI €IUHUIBI U3MEPEHUS,
BBIOpaH y00HBIN MacITad ¢ paBHBIMH JICJICHUSIMH
b. Haimume Tpex yuacTkoB Ha rpaduke

c. BepHo HaHeceHbI XapaKTepHbIE TOUYKH U3JI0OMOB
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10 kaacce

3anauva 1. lllapux B nosere. B Oamrctuyeckoit 1abopaTopuu MoIydriid 3aBUCUMOCTh 3HAYCHUN

CKOpOCTH © OpOIIEHHOTO BBEpX IIApHKa OT €ro BBICOTHI /1 HajJ YpOBHEM cCToia (Tabiuua).

Pe3ynbpTaThl H3MepeHUi AJIs OCIIEN0BAaTEIbHBIX MOMEHTOB BPEMEHHM IIPECTABIICHBI B TAOJUIIE.

e JI3BeCTHO, 4TO B OJJHOM M3 M3MEPEHUH (BO3MOXKHO M B IEPBOM) CKOPOCTH ObLIa OIpenesieHa
HeBepHO. Halimute B kakom. Jjist 3TOro moctpoite rpaduk ¢ pe3ynbTaTaMu U3MEPEHUH B TaKUX
KOOPJIMHATAaX, B KOTOPBIX OH JIOJKEH OBITh JIMHEHHBIM.

e PaccuMraiiTe MaKCUMaJIbHYIO BBICOTY IIOJJb€MA IIAPHUKA HaJ CTOJIOM?

e UYepes kakoe BpeMs I10CII€ IEPBOIO U3MEPEHUS ILAPUK yIlai Ha CTOJ?

YckopeHnue cBOOOHOTO MajieHus g = 9,8 M/c?.

Ne 1 2 3 4 5 6 7 8

h, cMm 100 | 180 |220 |270 |320 |250 |140 |50

v,M/c |72 6,0 5,3 4,2 2,8 4,7 6,6 9,0

Bo3mo:xHOe pelIcHue

2
mov;  mv’ » 2
N3 3ak0oHa COXpaHEHUs dHEPTUHU 2 = 2 +mgh mnonydaem: v” =v, —2gh, rae vy —CKOpOCTb

Ha ypoBHe crtona. CremoBarenbHO, 3aBHUCHMOCTh CKOPOCTH OT BBICOTHI OYyJeT IUHEHHOH,
HaIlpuMmep, B 0CAX vQ(h).

HaHeceM SKCIepHMeHTaTbHbIE TOUKH Ha T10J1e rpadyika ¢ OCSIME 0° ¥ /.

2 2,2
U, m/c
» -
- \\\\\
-
Bt
- N
B
» - h, cm
..
" —————— e e
0 e ~” o o™ b - S

Bce Toukn, kpome cootBeTcTBYIOLIEH 7 = 50 M, 1€XaT HA OJHOM MPSAMOM, IEpECcEeKaroIel och /i B

paiione H = 365 cMm. D10 1 OyzieT MakCUMaIbHOM BBICOTOM Mo IbeMa. Bpems monera ¢ BBICOTHI /1y =
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100 cm 1o mazeHus1, C Ha4alIbHON CKOPOCTHIO 7,2 M/C MOYKHO HaWTH, PEIIUB KBAJIpaTHOE YpaBHEHUE

0=1+7,2t—-9,8t*/2, BBIOPAB TOJIOKUTEIbHBIN KOpeHb 1 =1,6 c.

Kpurtepuu oneHnBanus

1. Teopernyeckoe 0O00CHOBaHUE TMHEHHOCTH 3aBUCHMOCTH v’ ot h 2 Gamna
2. I'padux 3 Gamta
® TIOANUCAHBI BEJIMYUHBI U €IMHUIIBI H3MEPEHHSI Ha OCSIX 1 6ann
e onudpoBaHbI JICICHUS YE€Pe3 PaBHBIC HHTEPBAJIBI 1 6ann
® BEpHO HAHECEHHBIE TOUKH, COCAMHEHHBIE TIaIKUMHU 1 6ann

JTUHUAMH (HE JJIOMaHBIMH )

3. Haiinena Touka BeIOpoca 1 0amn
4. OmnpeneneHa MaKkCUMallbHAsl BBICOTA OIbEMA (£5%) 2 Gamna
5. Haiigeno Bpems nosiera ¢ Boicotsl 100 cm 10 nageHus (£5%) 2 Gamna

3anaua 2. Kan-kan-kan. MajieHbKHI 1IapUK, 3al10JTHEHHBIA BOJIOW, MMOJIBEIIEH Ha HUTH JUTMHOM L.
B HmwkHEH TOYKe IIapuKa UMEETCS MaJICHbKOE OTBEPCTHE, U3 KOTOPOTo 0e3 HadaJlbHOW CKOPOCTH,
OYEHb YaCTO, BBHITEKAIOT KamneJbKu BoJbl. [loja mapukoM Ha paccTOSHUM h OT HETrO PacloIokKeHa
TOPU3OHTANIbHAS TIOCKOCTh. HUTH C MapuKoOM OTKJIOHSIOT OT BEPTHKAIU Ha yroil ¢g (¢o <<1) u
ornyckatoT. Ilpu kakoM 3HaueHuUM K Kamenbka, OTOpBaBIIasCA OT IIapUKa B €ro HUKHEM
MOJIOKEHUHU, TOMalaeT Ha IJIOCKOCTH B Ty JK€ TOYKY, B KOTOpPYIO IIONAJaeT KamenbKa,
OTOpBAaBIIAACS OT IIapUKa B MOMEHT €ro MaKCHMaJIbHOTO OTKJIOHEHHUS OT BepTUKaIU?
CormnpoTHuBICHHEM BO3/TyXa MPEeHEOPEUb.

Ilpumeuanue: npu ¢ <<1 sine=¢@, cose=(1-¢ ’/2), rae YrOJI (¢ BBIPAKEH B pajuaHax.

Bo3mMo:xHOe peuicHue
B #mwxHEeM MmONOXKESHUH CKOpPOCTH MIapvkKa M, COOTBECTCTBCHHO, OTOpB&BIHGﬁCS[ OT HEro Kalllu,

TOpU30HTAJIbHA. 3anuiieM 3aK0H COXPAHCHUS SHCPIUH:

2 2

mo__ mgL(l—cos a) ~ mgL%.

U3 nero cnenyer:

12
v=go(gL) . (1
BpCMH ImaaCHUs KallJiu C BBICOTHI h npu HYHCBOfI BCpTPIK&J'IBHOfI COCTaBJ'ISIIOI_I_Ieﬁ CKOpPOCTH
r=2hg)".

Taxum o6pa30M, Kaluid, OTOpBaBIIasACsAd OT HIapUWKa B HMKHEM ITOJIOKCHWH, IMOMTAZICT Ha IMJIOCKOCTh

Ha PacCTOSHUU Xo OT TOUKH O.
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xo = vt = o(2hL)". )
B 1O e Bpewmsi, Karuis, OTOpPBaBIIasCS OT MIApUKa B TMOJIOKEHUHW MaKCHUMAaJIbHOTO OTKIIOHCHUS,
najaeT BEPTHKAIBHO TaKXKe Ha paccTOsSHUU X oT Touku O, TIpu 3TOM

Xo = Lsin@pgy ~ Lo. 3)
[TpupauuBas (2) u (3), monyyaem h = L/2.

Ilpumeuanue: JleTanbHbIi aHAIU3 3aBUCHUMOCTHU X OT yIila OTKJIOHEHMS @ IIAPUKA IT0KA3bIBAET, YTO
IpU JABM)KEHUM LIApUKA M3 HUYKHETO I0JIOKEHHSI TOPU30HTAIILHOE PACCTOSHUE 10 TOUKH NaJIeHUs
CHayaJla CTAaHOBUTCS OOJIBIIMM 4€M X( (B MEPBbIIl MOMEHT CKOPOCTb OCTAETCsl MPAKTUYECKH TaKon
e, KaK ¥ B HWKHEH TOUKE, a yroj «OpocKa» HAaYMHAET yBEJIMYMBATHCS), a 3aT€M BO3BpAIACTCA

00paTHO B TIOJIOKEHHUE Xj.

Kpurepum oueHuBanus
1. Wnes ucnonb30BaHus 3aKOHA COXPAHEHUS SHEPTUU 2 Gamna
2. OmnpeneneHa CKOPOCTh IIAPUKA B HIDKHEN TOUKE 2 Gamna
3. 3anucaHo BpeMs HaJleHUs Kaljiu, OTOPBABILICHCS B HIDKHEM MOJIOKeHUH 1 Gann
4. OmnpeneneHo paccTosHue Xo A KaIuid, OTOpBaBILIeics B HIDKHEM

M0JIO)KEHUU 2 Gamna
5. Omnpeneneno pacctossHue Xy UIsl Kaluld, OTOpBaBILENCS B BEPXHEM

MI0JIOKEHUN 1 Gamn

6. Ilomyueno 3HaueHue h 2 Gamna

3agaua 3. PaBumoBecue (2). CucTeMa COCTOUT M3 HECKONBKHMX TPY30B, @
TIO/IBEIIEHHBIX HA HEBECOMBIX HHUTSAX, MEPEKHUHYTHIX 4epe3 HEBECOMbIE U
OJMH MACCUBHBIN (BBIAETEH cepbiM IBETOM) 6moku. Macca m= 1 kr. |m D

Ompenenure, TpH KaKUX 3HAYCHHSIX Macc mj; W mp cCUCTeMa Oyner

) m,
HAXOJIUTHCS B paBHOBECHH. TpeHUs B OCAX OJIOKOB HET.
m
Bo3moskHoe pelienue
O06o03HauuM CWIIy HATSDKCHHS TpaBod HUTH 3a T,, a neou 3a 7). Torma my

YCJI0BUSA PABCHCTBA HYJIIIO CYMMBbl BCPTUKAJIBHBIX CHII, HeﬁCTBYIOIHHX Ha DJ3JIEMCHTBI CUCTEMEI,

HOpUMYT BUJ:
1) nns rpysa mo: m,g =T,
2) nist Gioka m: mg =2T, —T,
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3) st rpy3a m;: m,g =21,
4) nns rpys3a m: mg=T -1,

Pemast cucremy ypaBHeHuUH, nony4yum: m, =6m= 6 Kr, m, =2m=2 K.

Kpurtepuu oneHnBanus

1. VYcnosue paBHOBecHs Ipys3a my 2 Gamna
2. YcnoBue paBHOBecHs OJI0Ka m 2 Gamna
3. VYcnoBue paBHOBeCHS Tpy3a m; 2 Gamta
4. YcnoBue paBHOBECHS Ipy3a m 2 Gamna
5. PemieHue cucteMbl ypaBHEHU U M10JIy4€HUE YUCIEHHOTO OTBETA 2 Gamna

3anaua 4. BoabTMeTphl, BOJbTMETPHI...DJEKTpUUECKasi 1ENb cocTaBieHa U3 10 OgMHAKOBBIX
BosbTMETpOB. [lokazanust BonbT™MeTpa Nel paBao U; = 12 B. Onpenenure mokazaHus OCTaJIbHBIX

BOJILTMETPOB U HAIIPSKEHUE MEXIy ToukamMu 4 u B.

Bo3moikHoe pelienune

1. Iloka3zanus BosnbT™MeTpa U onpenensaroTcs cuilof Toka I, rekyniero yepe3 Hero: U = IR, rne R —
COINPOTUBIIEHUE BOJBTMETPA.

2. llpu mapaiensHOM COEIWHEHHH NPUOOpPOB CHJIa TOKAa JIEJIUTCA B OTHOIICHHH, OOpPaTHOM
COIIPOTHUBIIEHUAM Y4aCTKOB, odTomMy [, =1, =1,/2;
L=1,=1,12=113;1,=1,=1,=1,/3=1,/4.

3. U3 nm.1 u 2 nosiydyaeM BOJIbTMETPOB:

Ne 1 2 3 4 5 6 7 8 9 10
U,B 12 6 4 4 3 3 3 6 8 9

4. Hanpsxenne mexny Toukamu A u B niemm pagao U, =U, +U; =11B.

[Tpumeyanue: obmee Hanpsbkenue B uemu: U, =U, +U,+U, +U,, =35B.

Kpurepun onenuBanus

1. OrMeueHa CBsI3b CHIIBI TOKA, TEKYILETO YEPE3 BOIBTMETP,
C €ro CONpOTUBJICHUEM 1 Gamn
2. Haiinena cuia Toka, TEKYIIErO Yepe3 BOJIBTMETPHI 2 U 8 1 Gamn
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3. Haiigena cuna Toka, TEKYyIIETro Yepe3 BOJIbTMETPHI 3 U 9 2 Gamma

4. Haiinena cuna Toka, TEKYLIETO Yepe3 BOJIbTMETphI S 1 10 2 Gamna

5. Haiineno HaprspkeHHe Ha KaX/10M U3 BOPIbTMETPOB 3 Gaya

6. Haiineno HaprspkeHue Ha yqactke AB 1 Gan
3agaua S. U3 mnoanoro B mnopoxnee (4). B . g

u

IPSAMOYTOJBHOM HOJIJI0OHE c pasMepamu N N "
a=30cm, b=20cm u BeICOTOH OopTuka hy = 10 cm " J me
CTOSAT JIETKHE HUIMHIPUYECKHUE COCYIbI C MIIOMIAAbI0 ' Tt .-: ]

ocuoBarmst S =100 cM”  KaxIbIit (puc.1). Bricota
MepBOTO cocyna hy, a BTOporo Shy. JlHUIIa cOCyI0B U
MOJJIOHA THIATENLHO OTIIOJIMPOBAHBI, TaK YTO BOJAA

cocylbl He moATekaeT. B BbicOkMii cocyn uepes

OTBCPCTHUC B CTCHKC BCTABJICHA TOHKAad pr6Ka C =

KpaHoM K, BTOPOU KOHEI] KOTOPOM JIEKUT Ha CTEHKE HU3KOI'O COCY/a.

B sTom nonoxkenun TpyOka ropu3oHTaigbHa. biaromaps HaauuMi0 yCTpoWCTBa YV, MPU OTKPBHITOM
KpaHe YpPOBEHb BOJBI B BBICOKOM COCYZE TOHIKAETCS C MOCTOSHHOM cKopocThio v = 1,0 mm/c.
[TepBoHa4yanbHO B HU3KOM COCY/JI€ U MOJJIOHE BOJIbI HET, & YPOBEHb BOJBI B BHICOKOM COCY/JI€ PaBeH
S5ho. B momenT Bpemenu f=0 kpaH oTkpsiBatoT. [locTpoiite rpaduk 3aBUCUMOCTH OTHOIIEHUS
JIaBJIEHUH o = po/p; OT BpEMEHM IOCJIEe OTKPBIBAaHUS KpaHa, (p; —JaBJI€HUE HU3KOTO COCy/la Ha JTHO
NOJJIOHA, p> — JABJEHHME BBICOKOIO cocyda Ha AHO mnonanoHa). OTMeTbTe Ha OcsiX rpaduka
BEJIMYMHBI 0L U ! B XapaKTEpPHBIX TOYKAX — M3J0Ma, MaKCUMyMa WM MHHMMyMa. ATMochepHoe

JAaBJICHHC HC y‘II/ITbIBaI\/'ITe.

Bo3mo:xHoe pemeHue

Tak Kak TIUIOIIATU CEUEHUS COCYJ/IOB

OJINHAKOBHI, YPOBEHb BOJBI /i B HU3KOM

COCY/Ie TIOBBIIIIAETCS C TOM e CKOPOCTHIO, c
KaKol MOHM)KaeTCcsl YpPOBEHb BOABI /1y B

BBICOKOM COCY/IE. hy = ot;

hy = 5ho — ot.

3anonHeHne HU3KOTO COCy/la MPOUCXOAUT B
TeueHue BpemeHu t; = ho/v = 100 ¢ mocrme

OTKPBITHUA KpaHa u JaBJICHHUC,



OKa3bIBAEMOE HU3KUM COCYJIOM Ha JTHO TOJJI0HA, paBHOMEPHO Bo3pactaet Pi(f) = pgh; = pgot. B To
)K€ BpeMs JIaBJIEHHWE, OKa3bIBAEMOE BBICOKMM COCYJIOM Ha JHO MOJJIOHA, PAaBHOMEPHO YOBIBaeT
Py(t)=pg(Sho—vt). B  wunrepane Bpemenu 0<7<100c  oTHOIIEHHE  JaBICHUM
a(t) = Pr(t)/Pi(t) = (Sho/vt) — 1, T.e. yMeHBIIAETCAd MO THUNEPOOIMYECKOMY 3aKOHY  OT
o6eckoneynoctr npu t =0 10 oo =4 npu ¢ =t; = 100 c. Haunnas ¢ 3T0ro MoMeHTa HU3KHH COCY]I
OCTaeTCsl 3aM0JIHEHHBIM, BO/Ia BBITEKAET B MOJJOH, HO CHjla ApXuMe/a He BOSHUKAET, TaK Kak BOJAa
MOJI COCY/Ibl HE MOJTEKAET MO YCJIOBHIO 33/auu, JaBieHue P, = pghy He 3aBUCUT OT BpemeHu. U3
BBICOKOTO COCYZa BOJa MPOJOJIKACT BBITEKATh C TOM K€ CKOPOCTBIO J0 BhIPAaBHUBAHUS YPOBHEH
BOJIBI B cOcyJax, T.e. 10 f, = 400 c. [Ipu a3toMm 1o nipeskHemy P (t) = pg(Sho — vt). CnegoBaTenbHO, B
unTepaie BpeMenu 100 <t <400 c

a(t) = Pa(0)/Py(t) = 5 — vt/hy,
T.€. yMeHbaercs JuHeHo oT o =4 npu t=1¢=100c go a=1 npu = 1, =400 c. IIpu > 400 c
NepeTUBaHUE BOJBI MPEKPAIIAETCsl U COCY/bl OKAa3bIBAIOT HA OJIHO OJIMHAKOBOE JaBlieHue, o = 1.

I'paduk 3aBuCMMOCTH 0(f) IPEACTABIIEH HA PUCYHKE.

Kpurepun oueHuBanmsi:

1. OmpeneneHo BpeMs ¢ 3alI0JIHEHUST HU3KOTO coCyia 1 6ann
2. Omnpenenena 3aBucuMocTtb Pi(f) ot Bpemenu npu t < 100 ¢ 1 Gamn
3. Omnpenenena 3aBUCUMOCTB P,(f) oT Bpemenu nipu t < 100 ¢ 1 Gamn
4. OrmpeneneHa 3aBUCUMOCTb o) oT BpemeHH nipu ¢ < 100 ¢ 1 6ann
5. OmnpeneneHo BpeMs f; IPEKPaLCHUsI IEPEIUBAHNS BOBI 1 6ann
6. Ompenenena 3aBucuMocThb Pi(f) ot Bpemenu mipu 100 <7 <400 ¢ 1 Gamn
7. Ompenenena 3aBUCUMOCTD P,(f) oT Bpemenu mipu 100<t<400 c 1 Gamn
8. Omnpenenena 3aBucuMocThb a(f) oT Bpemenu npu 100 <7 <400 c 1 6ann
9. IlpencrasieH npaBUIbHBINA ITpapuK 3aBUCUMOCTH P(f) 2 Gamna

(Haymmume Tpex ydacTtkoB Ha rpaduke — 1 6aim, BEpHO yKa3aHbl

BCE KOOPAMHATHI IBYX XapaKTepHBIX To4ek — 1 Oam).
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11 kaace

3agauya 1. IlepenyranHble mapukud. B Oammcrtudeckoil m1abopaTopuu  HCCIIEIOBAIHCH
3aBHCUMOCTH 3HAUEHHUH CKOPOCTH » LIApUKA, BBIIYIICHHOTO BBEPX M3 HEOOJBIIONW KAaTamyibThI,
CTOsILIIEH Ha CTOJIE, OT BBICOTHI /i €ro MojabeMa Haja ypoBHeM croia. K coxaleHuto, B CIelIKe B
TabJIMILy C pe3ysbTaTaMHi U3MEPEHUH NONAIM JaHHbIE 7S IBYX Pa3HBIX IIAPUKOB.

e Ormnpenenure, Kakue JaHHbIE OTHOCATCS K OJHOMY, a Kakue K JIpyromy wapuky. [[ng sroro
1ocTpoiiTe rpaduk ¢ pe3yapTaTaMu U3MEPEHUN B TAKUX KOOPJIUHATAX, B KOTOPBIX OH JIOJIKEH OBbITH
JIMHEVHBIM.

e PaccuMraiiTe, BO CKOJIBKO pa3 OTJIMYAIOTCS MAaKCHMaJbHbIC BBICOTHI MOABEMA LIAPUKOB HaJ
CTOJIOM.

e Omnpenenure BpeMeHa M0JIeTa MIAPUKOB?

Y cKOpeHHe cBOGOIHOTO mageHns g = 9,8 m/c’.

Ne 1 2 3 4 5 6 7 8 9 10 |11 |12
h,em | 220 | 240 | 350 | 150 | 280 | 160 | 270 | 120 | 300 | 210 | 100 | 200
v,m/c |41 |60 3,7 |73 |22 |54 |55 |77 |49 |44 |64 |46

Bo3mo:xHOe pelicHue

muv;  mv’ s
N3 3akoHa COXpaHEHUsI SHEPTUU 5 = 5 +mgh nonydaem: v” =v, —2gh, TA€ vy —CKOPOCTH

Ha ypoBHe crtona. CnemoBarenbHO, 3aBHUCHMOCTh CKOPOCTH OT BBICOTHI OYyJeT IUHEHHOH,
HaIlpuMmep, B 0CAX vQ(h).

HaHeceM SKCIepHMeHTabHbIE TOUKH Ha T10J1e rpadika ¢ OCSME 0° ¥ /.

v’ m%/c’
L
’

- .

»
e - . <

» -

- .o
-
~ ' h, cm

0 ' L
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Bce Toukm Xopomio pasnensitoTcs, JoXKach Ha JBe mpsiMble. Takum o00pa3oM, OZHOMY LIApUKY
MPUHAICKAT TOUKH:

Ne 1 2 3 4 5 6
h, cMm 120 [ 150 240 |270 |300 |350
v,m/c | 7,7 7,3 6,0 5,5 4,9 3,7

a Ipyromy:

Ne 1 2 3 4 5 6
h, cM 100 {160 |200 |210 |220 |280
v,M/c |64 5.4 4,6 4,4 4,1 2,2

[Ipsimbie mepecekaroT ock i B Toukax 310 cM u 425 cM. DTO MakCUMaJIbHbIE BBICOTHI MOJABEMA

IapuKkoB. Bpemsi mosera mapuka MOKET OBITh HAiJICHO, KaK yJIBOCHHOE BpeMs MaJeHus 0e3
HaYaJIbHOW CKOPOCTH C MAaKCUMAJIbHOM BBICOTHI ¢ = 2+(2h/ g . Ins ogHoro mapuka ¢ = 1,6 ¢, a s

npyroro t, = 1,9 c.

Kpurepun onenuBanus

1. TeopeTHueckoe 060CHOBAHNME THHEHHOCTH 3aBHCHMOCTH 0” OT A 2 Gamna
2. T'padux 3 6anna
® TIOANMCAHBI BEIMYUHBI U €IMHUIIBI H3MEPEHHSI HA OCSIX 1 6amn
e oUM(POBaAHBI JEJICHUS YePE3 PaBHbIC HHTEPBAJIbI 1 Gamn
® BEpPHO HAaHECEHHbIE TOUKH, COCAMHEHHBIE TI1aIKUMHU 1 6ann

JUHUSAMU (HE JIOMaHBIMHU)

3. OmnpeneneHbl MaKCUMaJIbHBIE BBICOTHI TogbeMa  (£5%) 2 Gamma
4. BelpaxeHue sl ONpeIelIeHUs] BpEMEHU MaIeHUs 1 Gamn
5. Haiinens BpemeHna monera (+5%) 2 Gamna

3anauya 2. PaBHoBecue. CrucreMa COCTOMT U3 HECKOJIBKHX I'PY30B,
[IO/IBELIEHHBIX HA HEBECOMBIX HUTSAX, IEPEKUHYTHIX YEPE3 HEBECOMBIE
U OJMH MAcCUBHBIH (BbIIENEH cepbIM IBeToM) Ojoku. Macca

m=1,0 kr. Onpenenure, NMpU KaKUX 3HAYCHHSIX Macc m; U Hip 2m |:

SONIE
3 3
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cucrtema OyJeT HaXOAUThCS B paBHOBECUU. TpeHus B ocax OJIOKOB HET.

Bo3mo:xHoe pemienue
O6o03HauuM cuIly HaTsbKEeHUs BepxHed HUTH 3a T, a HukHel 3a T,. Torma ycinoBusi paBeHCTBa

HYJIIO CYMMbI BEPTUKAJIBHBIX CUJI, HefICTBYIOIHHX Ha 3JICMCHTBI CUCTEMBI, IPUMYT BU:

1) nus rpy3a mo: myg =T,

2) nis GioKa m: mg =T, —2T,
3) st rpy3a my: m,g = 2T,

4) nns rpysa 2m: omg =T —T,

Pemas cucremy ypaBHeHMH, IOMy4YuM: m, =2m=72 Kr, m, =m=1 KI.
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Kpurtepuu onennBanus

1. VYcnosue paBHOBecHs Ipys3a my 2 Gamna
2. YcnoBue paBHOBecHs OJI0Ka m 2 Gamna
3. VYcioBue paBHOBECHS Tpy3a m 2 Gamta
4. YcnoBue paBHOBECHs Ipy3a 2m 2 Gamna
5. PenieHue cucteMbl ypaBHEHUI U MOJIy4€HUE YUCIEHHOTO OTBETA 2 Gamna

3anaua 3. [Auccoumanms. VneanpHblid ABYXaTOMHBIN ra3, HaXOASIIUMKACS B TEPMETUYHOM COCYIE
obbemoM V), HarpeBarOT OT TemriiepaTypbl Ty A0 TemrepaTypbl 27), B pe3yjbTaTe 4Yero OH
MOJIHOCTBIO JIMCCOLIMUPYET Ha aToMbI. [Ipu 3TOM cTeneHp nucconuanuu raza (JoJis paclaBIIuXcs
MOJIEKYJI) B YKa3aHHOM JHAara3oHe MPsSMO MPOMOpPLHMOHANbHA ero Temmneparype. M3obpasure 3ToT
npouecc B ocsx p-V, V-T u v-p, tne p, V, T u v — naBnenue, o0beM, TeMIiepaTypa U KOJIUYECTBO

B€IICCTBa, COOTBETCTBCHHO.

Bo3mo:xHoe perenne
Crenens muccoruanuu o =1/ (27})) . Torma pV, =v, (1 + a) RT .

I[Ba)KILI)I 3arurcaB YPAaBHCHUC COCTOSAHUA OJId HAYAJIBbHOI'O U KOHCUYHOTI'O COCTOSHUA:

PV = %VORTO u pV,=4v,R2T, nonyuum p,_ zgpo.

p 4|(v 14
C yuerom TOro, 4ro 00BEM cocyla HE H3MEHSETCs, MONydyuM -—=—||— | —— |. Pemas
py 3\ Vo
v, 3p
KBAIPATHOE YPABHEHUE TTOJTYIUM v=—1|1+ [1+—
2 Po
Hckomble 3aBUCUMOCTH UMEIOT BUJL:
p/po VIV, v/Vo
2 2
3 2 2 /
—
1 2 1
2 1 1 1
VIV, T/T, p/po
I I T I I I
0 1 2 3 4 0 1 2 0 1 2 3 4
Kpurepun oueHnBanus
1. 3amucaHo ypaBHEHHE JJI1 HAYaJIbHOTO COCTOSIHMSI JI€AJIbHOTO Ta3a 1 Gamn
2. 3amnucaHO ypaBHEHHUE JJI1 KOHEYHOI'O COCTOSIHUS MJI€aIbHOIO ra3a 1 6ann
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3. HaiineHo KOHEYHOE IaBJICHUE 1 0amn
4. Tloctpoen rpaduk Ha ocsx p-V 1 6ann
5. Toctpoen rpaduk Ha ocsix V-T 1 6ann
6. IlomydyeHa 3aBUCUMOCTH V(p) 3 Gamta
7. Tloctpoen rpaduk Ha OCIX V-p 2 Gamta

4. Kyouku B MarHuTHoM moJie. [IpoBosouHblii kapkac B ¢opme KyOa MOMEIIeH B OJHOPOJIHOE
MarHUTHOE II0JIC, MOAYJb MHIYKIMH KOTOPOTO U3MEHSETCS CO BpEeMEHEM II0 3akoHy B, =kt , rue
k > 0. ComporuBiieHus: Kaxaoro u3 pedep paBao R. [lymHa pedpa a. Onpenenure HanpaBlIeHUE H
BEJIMYMHY CHJIBI TOKA, MIPOTEKAIOIIET0 Yepe3 Kaxaoe u3 peoep. Paccmorpure cityuait, Koria BEKTOp
HHAYKIOUHW MAarauTHOI'O I10JIA:

a) mapaieneH peopy AE (puc. 1);

0) mapasuienes manoit nuaronanu AC (puc. 2).

PPuc. 1 Puc. 2

Bo3moskHoe pelienue

Pemenue 11. a)
1. OJ1C unaykuuu, Bo3HUKarouas B Koutypax ABCD u EFGH, ¢, = ka*.

2. Ilo pebpam AE, BF, CG u DH TOK He UJieT.

& ka’
3.  Cwuna ToKa B OCTaJbHBIX peOpax OJIMHAKOBA U paBHA [ = ﬁ = AR
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4.  HampaBneHus TOKOB IMOKa3aHbl Ha puc. 1.

Puc. 1 Puc. 2

Pemrenue 11. 0)
1 1

1 1 1
1. IlpencraBum mone B Kak CyNeprno3suUuIO IByX noseid: B=B +B,, rae B, — napamieibHO

1
pebpy AB, a B, — mnapamuiensHo pedpy AD. Mopynu BeKTOPOB MAarHUTHOM HWHIYKLIUH

B =B,=B/\2.

1 1
2. Pacuér TOKOB, cO37aBa€MBbIX MOISIMA B, 1 B, aHaJIOTMYEH CIIy4alo a).

3. Cwuia ToKa B K&XJIOM U3 pedep onpenemnsieTcs HaJl0KeHHEM MOTyUUBIIUXCS KapTHH.

4. B wurore, Tok uepe3 pebpa AE u CG ne Teuetr. Cuna Toka B pedpax AB, AD, EH, EF, DC, CB,

2 2
FG, GH paBHa [ = ka . Cuna toka B peOpax BF u HD paBHa 21 = V2ka .
42R 4R

Kpurepun onenuBanus

Pemenue 11. a)
1. Haiinena 3/1C unaykuuu, Bo3HuKaomas B kKontypax ABCD u EFGH,

& =ka 1 0amn

1

2. VYxazaHo, uto 1o pedpam AE, BF, CG u DH TOk He UJeT 1 Gamn
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o E.
3. Haiinena cuna Toka B OCTaldbHBIX pedpax : [ = —— = ——
4R 4R

4. TlpaBWJIbHO ONpEIETICHBI HAMPABIICHUS TOKOB

Pemtenne 11. 0)

5. VYkazaHo, uyTo TOK uepe3 pedpa AE u CG He Teder
6. Haiinena cuna Toka B pebpax AB, AD, EH, EF, DC, CB, FG, GH: I =

7. Haiineno, uro cuia Toka B pedpax BF u HD paBHa 21

8. IlpaBunbHO ompe/esieHbl HallpaBICHUS TOKOB

ka*

4\2R

1 Oamn

1 Gayn

1 Oamn

2 Oamta

1 Oamn

2 Oamta

3agaya 5. M3 moaHoro B mopo:xkHee (5). B mnpsAMOyroibHOM MOJJOHE CO CTOPOHAMH

a=30cm, b=20cm U BBICOTOM  OopTuKa

ho =10 cM cTOST NETKUE LUMIMHAPUYECKUE COCYAbI
miomansio  oceoBamus S =100 cM®  KaIbIiA
(puc. 1). Beicota nepBoro cocyna hy, a BToporo Shy.
MoJJI0Ha 1epoxoBaToe. B BbICOKMIl cocyn uepes
OTBEpPCTHE B CTEHKE BCTaBJCHAa TOHKas TpyOKa C
KpaHoM K, BTOpOHl KOHEIl KOTOPOM JIEKHUT Ha
CTeHKe Huszkoro cocyna (puc.l). B oatom
MI0JIO)KEHUN TpyOka TOPU30HTAJIbHA.

HepBOHa‘{aJILHO B HU3KOM COCYAC U MMOAAOHC BOJbI

a YpOBEHb BOJIbI B BBICOKOM cocyze paBeH Shy. B

HET,

MoMeHT BpeMeHH f = 0 kpaH K oTkpbIBatoT. biarogaps Haiuuuio yctpoiicTBa V, ypoBeHb BOJBI B

BBICOKOM COCY/Ie€ MOHMXAeTcsi C TOCTOsSHHOW ckopocThio o = 1,0 mM/c. IlocTpoiite rpadux

3aBHUCUMOCTH OTHOIICHHUS OaBIICHUI (1=p2/p1 OT BpPCMCHHU IIOCJIC OTKPBIBAHUA KpaHa, (p1 —

JaBJICHUC HU3KOI'0 COCyaa, a pp — JaBJICHHUE BBICOKOI'O COCyJla HA JHO HOJIJIOHa). OTMETBTE Ha OCIX

rpa(bHKa 3HAUYCHHUS BEJIMYUH O U I B XapaKTEPHBIX TOUKaxX — U3JI0Ma, MAKCUMYyMa UKW MUHHUMYMaA.

Bo3moskHoe pelienune

Tak xak mIomaau CCYCHU COCYyI0B OJJTMHAKOBBI, YPOBCHBL BO/JIbI h[ B HU3KOM COCYA€ IMMOBBIIACTCA C

TOH 7K€ CKOPOCTHIO, C KAKOW MOHMKAETCS YPOBEHB BOJIBI /13 B BBICOKOM COCY/IE.

h2 = Sho —0t.

3aIojHeHUE HU3KOTO coCyla IMpoucCxoauT B TCHCHUEC BPCMCHU

t1 =ho/v =100 c
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mocie  OTKpPBITHS KpaHa U JIaBJICHHE,
OKa3bIBAEMOE HHU3KUM COCYJIOM Ha JIHO
MOJI/IOHA, PaBHOMEPHO BO3pacTaeT
Pi(t) = pgh) = pgovt. B T0 %e BpeMsl J1aBjieHUE,
OKa3bIBAEMOE BBICOKMM COCYIOM Ha JHO
MOJIJIOHA, PaBHOMEPHO yOBbIBaET

P>(t) =pg(5ho—vt). B unTepBaie BpemMeHU

0<t<100 C OTHOILIIEHUE NABJICHUU
a(t) = Pr(1)/Pi(t) = (Sholvt) — 1, T.€.
YMEHBINIAETCSI 1O TUIEPOOIMYECKOMY 3aKOHY oT

O6eckoneuyHoctu npu t=0 10 a=4 npu
t=t,=100c. g

ﬂO Imoco Momerma peutenue 3a0a4u He OMmIU4aemcst om pewenus 3ao0ayu ons 10 knacca.

B unrepBane Bpemenu 100 <t <400 ¢ Boga BbUIMBAaeTCA B MOJJOH, MOATEKAET MOJ COCYABI U Ha
HUX JIEUCTBYET BO3pAacTaroIias co BpeMeHeM cuia Apxumena Fa =pgV = pgSZ, tne Z — ypoBeHb
BOJIbI B COCYZIE. 3aBUCUMOCTh Z OT BPEMEHHU JUJIS ¢ > ¢ HaXOAUTCS M3 YCIOBUSI PaBEHCTBA 00beMa
BBUIMBIIEHCS U3 BBICOKOTO cocyna BoAbl V =v(f—1)S 1 o0beMa BOJbI, 3aMONHSIONICH MOIJIOH.
[Inomanes MOBEPXHOCTHM BOABI B MOJJIOHE paBHA IUIOLIAAM [IHA MMOAJOHA MHUHYC JIB€ IUIOIIAIH
CEUYECHHS COCYJIOB, CJIEIOBATEIHLHO, 00hEM BOIBI B TToAaoHe V = Z(ab — 25).

[TpupaBHHBas 00bEMBI, TOJTy4aEM

Z = (u(t — 1,)S)/(ab — 25) )
I[aBJ'IeHI/Ie HU3KOTO COCYyJa HAa MHO IMOAAOHA OIMMPECACIIACTCA BbIPAKCHHUEM

Pi(t) = pgho — FalS = pg(ho— Z) 3)
HaBJ'IeHI/Ie BBICOKOI'0O COCyaa onpeacasaCeTCsa BBIPpAXKCHUEM

P(t) = pg(5ho —vt) — FalS = pg(Sho —vt) — pgZ 4

[ToncraBnss B (1) — (4) uucieHHbIE 3HAUYEHUS M3BECTHBIX BEIMYHMH, MOJY4YaeM BBIPAXKECHUE IS
3aBUCUMOCTH OTHOIIEHUS AaBieHUi oT BpeMenu (B uatepBaiue 100 < ¢ <400 c) B Buze:

a(r) = P»/Py = (2100 — 5t)/(500 — ¢) )

IToxncrasnsas B (5) ¢ =100 ¢, nonyuaem o = 4, a npu t =400 ¢ o = 1, 4TO COOTBETCTBYET 3APAaBOMY
CMBICITY U pe3yibTaTaM pemeHus 3a1ad uist 8, 9 u 10 kmaccos.

['paduk 3aBuCHUMOCTH 0(f) IPEACTABIIEH HA PUCYHKE.
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Kpurepum oueHuBanus

1. OmnpeneneHo BpeMs f; 3alI0JHEHUS HU3KOI'O COCy/1a
Omnpenenena 3aBucuMocTb Pi(f) ot Bpemenu nipu £ < 100 ¢
Omnpenenena 3aBUCUMOCTD P;(f) oT Bpemenu nipu ¢ < 100 ¢
Omnpenenena 3aBUCUMOCTS of) oT BpemeHu mipu £ < 100 ¢
OrmpezienieHo BpeMsi 1, IPEKpallleHHs IEPEeTUBAHUS BOJIbI
Omnpenenena 3aBucuMocTb Pi(f) ot Bpemenu mipu 100 <7 <400 c
Omnpenenena 3aBUCUMOCTD P () ot Bpemenu mipu 100 <7 <400 ¢

Ompenenena 3aBUCUMOCTS o) oT Bpemenu mipu 100 <7 <400 ¢

e T o B

[Ipencrasnen npaBuiIbHBIN rpaduk 3aBucuMocTH P(7)

(Hammume Ha rpaduke Tpex y4acTKOB Kaue€CTBEHHO MPABHIBLHON (OPMBI

(Bcex Tpex) 2 Gana, BEpHO YKa3aHbl KOOPAMHATHI IBYX

XapaKTEePHBIX TOYCK (YeThIpe 3HaUeHus1) 1 OGaw).
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0,5 6amta
0,5 6amta
0,5 6ama
1 Gamn
0,5 6amta
1 6ann

1 Gamn

2 Gamna

3 Gata



