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3agaua Ne 1. BeprukajabHble OpocKu

Exuk u Kpou pemmiu 3aHAThCs dKcepuMeHTaMu no ¢usuke. Kpom 3abpancs Ha GONbIIYIO
BBICOTY M CTaJI BEpTUKAJILHO BBEpPX Opocath s010kH, a Exxuk nenan uamepenus. Exuk onpene-
JIWJI, 9TO 32 2 CEKYHIBI C MOMEHTa OPOCKa HEKOTOPBIE SIOJIOKHA TPOXOJIAT IMyTh, paBHBIN 10,4 M.
C xakoi Ha49aJIbHOH CKOPOCTBIO OpocaeT 3TH s10m0ku Kpom? Pasmepamu 610K 1 cCOPOTHBITE-
HHMEM BO3/lyXa MOKHO IpeHeOpedb. Y CKopeHne cBo0oHoro nagenus 10 m/c2.

Bo3mo:kHoe pelICHUucE:

O0603HaYUM HAYAIBHYIO CKOPOCTh MSIYHKA Vj.

B 3amaue moryt ObITH pa3Hble BapUAHTHI PA3BUTHUSL COOBITHI, U HYKHO PAaCCMOTPETh UX BCE.
Haunewm co cirydas, koria B TeUeHHE YKa3aHHOTO BPEMEHH SI0JIOKO ABUTAETCS TOJIBKO BBEPX (HE
MEHSIET HalpaBJICHUE CBOETO JIBIKECHHMs ). Torma nepemerenue sio6oka Toxe pasao 10,4 m, Tak
YTO MOKHO HAWTH HAYAJIbHYIO CKOPOCTH:

gt? S gt 104 10-2

T W E Tt T 2m/c

Ho HeoOxoauMo poBepuTh, KaKol Oy/1eT KOHEYHAast CKOPOCTb:
ve=vo—gt=152-102=-4,8 m/c.
[Tosmyywmiii mpOTUBOpPEYHE, BEIb MBI IPEATIOJIATaN, YTO HAIIPABIICHUE JBYKCHUS HE H3MEHHUTCS.

S=v0t_

Tak 4TO TaKO BapHaHT HE PEATTU3yETCS.

3Ha4YNT, pearn3yeTcs APYroi BapuaHT — sI0JOKO CHavaja MOJJIETAaeT BBEPX HA HEKOTOPYIO BBI-
coTy h, a 3aTeM mpoJieTaeT BHU3 paccTosiHue (S — A).

Bpems noxbema: tyo, = v/g, Toraa h =v*/(2g). Torna:

t—t. )2 2 2t >
5_h=u,=>5__=§ iy |
2 2g 2 g g?
IIPUXOOUM K KBaJIpaTHOMY YpPaBHEHUIO:
2 t2 4S8
——vt+g——5=0,:>v=§ t+ |[——t?
g 2 2 g

[TonygaeM nBa MONOXKUTENBHBIX OTBeTa 12 M/c 1 8 M/c. Oba uMerT PU3HIECKHI CMBICH, TI0-
ATOMY B 3aj1a4e JBa BO3MOXKHBIX OTBETA.

Kpumepuu oyenusanus:

1) YuacTHuK paccMaTpuBaeT ciaydyail JBUXKEHHUS B OJJHOM HamnpaBjieHUH — 2 daina.

2) B pesynbrare aHanu3a moyiy4eHo MpOTUBOPEUHE, U YKAa3aHO, UTO CIy4all He peanu3yeTcs — 2
oanna.
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3) Amnanm3upyeTcs CiIydaid, Koraa si0JI0KO MOJHUMAETCS Ha HEKOTOPYIO BBICOTY, a 3aT€M JICTUT

BHM3, MIOJIyY€HO NIPABUJIBHOE YPaBHEHHUE ISl HAXOXAEHUS HAYAJIbHOW CKOpocTH — 4 danna (2
oanna gopmynvl 0151 pemenu n00veMa, 8bICOMbl NOOveMa, U 2 6anna 3a Gopmyny 0is Haualb-
HOU cCKOpocmu).

4) Haiinensl 00a 3Ha4YCHHS HAYAJILHOW CKOpOCTH — 2 fanna (1o 1 danny 3a Kaxmoe).

Ilpumeuanue: B n. 3 yuacmuuku mMocym noumu opyeum nymem, paccmampusds éMecmo epe-
MeHU nodvema epems noovbema U 6038pama Ha UCX0OHYI0 evicomy. Taxoe peuwieHue mooice eep-
HOe U Q0JIHCHO OYEHUBANBCSL COOMBEMCNEEHHO.

Ecnu oono u3 pewenuii keadpamnoeo ypaguenusi Oblio no KakKou-mo NpuyuHe nomepsiHo uiu
OMOPOUIEHO, MO YUACMHUK He MOXCem NOYYUMb 3a 3a0ayy MAKCUMATbHOE KOIUYeCMB0 Oallos.

Hroro makcumym 10 6as10B 32 3agauy.

3agaua Ne 2. OI'9-EI'D

Ha HeBecomoMm peruare pacnoyioxeHo 6 ¢uryp, coopanusix u3 3 (purypa «I'»), 5 (burypsr «E»
u «O») u 6 (purypa «O») OIMHAKOBBIX CTepKHEHN (CM. pucyHOK). Macca kaxaoro crepxxss 30
rpamm. B Hagane skcriepuMeHTa pelyar yJaep>KuBaloT TOPU30HTAIBHO.

1) Peruar otnyctunu. Kakast cropona peiuara nepesecut? OTBeT 000CHOBATb.

2) Ha paccrosiauu 3 neneHust OT TOUKH OMOPHI MOJABECHIIN TPY3UK TaK, YTO CUCTEMa MPHIILIA B
paBHOBecHe. UeMy paBHa Macca rpy3uKa’?

Bo3moocnoe peuienue:
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IIycTh Macca oTHOTO CTEpKHS paBHA m, a AnuHa — L. CpaBHUM MOMEHTHI CHJI, IEUCTBYIOLINUX

CIIpaBa U CJIEBA OT TOUKH OMOPBI. YUTEM, YTO MOMEHT CUJIbI — 3TO MPOU3BEICHUE CUIIbI HA IIJICYO,

/i€ IJIEYO — ATO KpaTyaiilliee pacCTOSIHUE OT JIMHUU ICUCTBUS CUJIbI IO PACCMATPUBAEMOM TOUKH.

[TosTOMy TO, UTO PUTYPBHI PACIIONOKEHBI HA HIPKHEW U BEpXHEH «CTYMIEHbKaxX» HEe UMEET 3Haue-

HUS (2 6anna 3a 5mo ymeepicoenue Uil e20 UCNONb308aHUe NPU PeueHUU 3a0adu).

CyMmma MOMEHTOB CHJI CJIEBA:

M, =2mg 9L + 2mg-8,5L + 2mg-8L + 2mg- 7L + mg-6,5L + 3mg-4,5L + 2mg-4L =93mgL.

CyMma MOMEHTOB CUJI CIIPaBa:

M;=2mg4L + 3mg-4,5L + 2mg-6L + mg-6,5L + 3mg-8,5L + 2mg-9L = 83,5mgL.

Tak kak M| > M,, To ipu OTIyCKaHUU pbluara nepeBecUT JieBas 4acTh puryara (1 éann za omseem

+ 2 6anna 3a obocrosanue (cm.eviue). Yuacmuuk moe He Haxooums MOMEHMbl 6CexX CUl, d MO2

CHA4ana UCKIIOYUMb CUMMEMPUUHble CIEPIICHU, YPagHogewusarowue opye opyaa, u Haumu mMo-

MEHmMblL MOJLKO OCMABUUXCS CIEPIHCHELL).

Ternepb OTBETUM Ha BTOPOU BOMpOC. SICHO, YTO Tpy3 HY)KHO TOJABECHUTH CIpaBa OT ONopsl (1

oann). Ero macca my 1omkHa OBITH TaKOW, YTOOBI CO3/1aBa€MbIii MOMEHT CHUII IIPUBEIT CUCTEMY B

paBHoBecue. CnegoBarensHo M, = M, + mog-3L (2 d6anna), Torna

M; —M, 93mgL —83,5mgL 9
3gl 3gL B

3HAYUT YIS TOTO, YTOOBI CHCTEMa MPHIIIAa B paBHOBECHE, HY)KHO CIIpaBa OT OMOPHI TOJBECUTH

my = 5T.

rpy3 maccou 95 rpamwm. (2 6anna)

Hroro makcumym 10 6ass10B 3a 3a1auy.

3agaya Ne 3. bacceiiH, Bojga u CHer

Opa npuexan Ha BeIxo/iHbIE K 0a0yIike Ha qady. Bo BpeMst MpoTyiKy OH 3aMETUJI, UTO XO3sieBa
COCEJICKOM J1Tauu He yOpalii HaayBHOM OacceiiH, HO BBITYCTHIIM W3 HEro Boay. Bcro cyb0o0Ty ¢
CaMOTO0 yTpa IIIeJl MEJIKMI XOJOAHBIA OCEHHUN T0XK/Ib, IPU ITOM TeMIIepaTypa BeCh JIeHb Oblia
nocrossHHOM u pasHo 1°C. Beuepom, Koraa 10xap 3akoHumiics, FOpa usmepus ypoBeHs B Gac-
ceiiHe 1 OH oka3zascs paBeH 1 cm. Houbto ObLTM 3aMOPO3KHU, @ YTPOM B BOCKPECEHbE TOIIIEI CHET,
temneparypa koroporo -5°C. Crer men, a IOpa npogomkan HabmonaTs 3a 6accelinom. Yepes
HEKOTOpoe Bpems Af Bcsi Bojia B 6acceiiHe nmpeBpaTmiach B jiell. Opa HaGpan HEeMHOTO CHEXKUHOK
Y OMPEAENIWII, YTO Macca OJAHON CHEXUHKHU 5 mT, B 1 M Haxoautcst 1000 CHEXHMHOK, a MagaroT
OHH CO CKOpPOCThIO 1 M/c.

1) Haiitn maccy cHera B equHHIE 00BbeMa (TUIOTHOCTH MAJaloero CHera).
2) Yemy paBHO Bpems At?
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3) Cuuras, 94T0 CTEHKH OacceiiHa He Je(OPMHUPYIOTCS, ONPEASITUTE TOJIIIMHY CJI0s Jibaa B Oac-

CEHHEe Cpasy IocJjic 3aMCp3aHus BOAbI.

TemnooOMeH ¢ OKpyXkKaroleil cpefod CuuTaTh MPEHEOPEeKUMO MajbIM, TEINIOEMKOCThbIO Oac-
ceiina npeHeOpeub. CunuTaTh, 4TO B HaYayie HAOMIOICHHS B OacceitHe He ObLTO BOJBI, U YTO CHE-
KUHKHA PaBHOMEPHO paclpeesieHbl B BO3IYXe U CKOPOCTh MX MaJCHUS MMOCTOSHHA. Y IeTbHas
TEIIOEMKOCTh BOJBI C; = 4,2 kKJ[x/(kr - °C), yaenpHas TEIDIOEMKOCTh Jibaa C; = 2,1 kJx/(kr -
°C), yaenbHas TEIIoTa miasieHus apaa A = 337 kJIK/KT, IIOTHOCTS JIbAa P, = 900 kr/m>, mior-
HOCTB BOAIBI P = 1000 K/’

Bo3smoscnoe pewenue:

1) FOpa onpenenun, uro Kaxxaom kydomerpe Bo3ayxa B cpeaneM mo N = 1000 cHexuHOK, a
KaXKJ1asi U3 HUX UMEET Maccy mo = 5 mr, 3HauuT ux obmias macca m = 5000 mr = 5r = 0,005
kr. Torma miotHocts cuera p = m/V = 0,005 kr/M>. (2 6anna)

2) T.K. TETUTIOEMKOCTBIO O0acceifHa ¥ TETUTOOOMEHOM C OKpY>KaIoIIel CPeIoH 10 YCIOBHUIO 3a/1a9n
MOXHO TIpeHeOpeyb, NIl UCTIOJIb30BaHUsl YPaBHEHHUsI TEIJIOBOTO OajlaHCa HYKHO 3alucaTh TpU
BBIPaKCHUSI:
TEIJI0Ta, BhIJEIsIeMasl BOJIOW, MPU OXJIAXKJICHUH €€ B OacceilHe 10 TeMrepaTypbl KpUCTaUIN3a-
mn Q; = m,cy(0°C — 1°C); TemmoTa, BeIIEsIeMast BOJION IPH KpUCTAILTHA3ANN (0, = —MpA; Ten-
JI0Ta, TOTJIoNaeMas yImaBIIUM CHEroMm 3a Bce BpeMmst At: Q3 = m,;c,(0°C — (—5°C)).
3anuieM ypaBHEHHE TETUIOTO OanaHca

Qi+ Q2+ Q3=0.
(3 6anna 3a svipasicenus 01 KOIULECE MENJIOMbL U YPABHEHUe Menio8o2o bananca. Bos-
MOJICHA 3aNUCHL CPA3Y 8CE20 8 OOHOM YPABHEHUU 8 MOM ULU UHOM 8UOE).

3ameTuM, 4TO HauaIbHas Macca BOJbl B 0acceiiHe paBHa My, = PyhoS, e S — I01a b OCHOBAaHUS
Oacceiina, iy = 1 cM. Macca ynaBmiero cHera 3a BpeMs At paBHa Macce BCEX CHE)KHHOK B CTOJIOE
BO3/yXa TOMW e IUIOIAN CEYSHHS, UTO U y OacceliHa, a BRICOTOH v - Af, T.€.
my;=mo-N-At-v-S. (1 6amr)
[ToncTaBuB Bce JaHHBIE B ypaBHEHHE TEINIOBOTO OalaHCa MOTyIHM

ae= Dl G H A (49005¢ ~ 184,

moNv 5c,

(2 6anna — 1 6ann 3a hopmyny, 1 6ann 3a uuciennoe snavenue)
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3) Jlns pacyeTa TONIIMHBI CJI0S JIbJa CICAYET YIeCTh OOIIYIO0 Maccy 0Opa30BaBIIETOCS JIb/Ia 3a

Bpems A, T.e. Maccy BOJBI B 6acceliHe Tiepe 1 HadajaoM CHETomnajaa u o0Iyro Maccy CHera, yras-
IIEro 3a TO )K€ BpeMst At:

M=m,+m;=p,-S-hy+tmo-N-At-v-S.
Pa3nenuB Bce ypaBHEHHUE HA MJIOMAAh OCHOBaHUS OacceifHa M Ha TUIOTHOCTH JIbJA, MOIYIUM
TOJIIIIUHY CJIOS JIbJIa, 0OPa30BAaHHOT'O0 K MOMEHTY OKOHYATEIBHOTO 3aMep3aHus BCel HayaabHOM
BOJIBI.

H psho + myNAtv

Pn
(2 6anna — 1 6ann 3a popmyny, 1 6ann 3a uuciennoe 3naverue).

~ 0,372 ™M = 37,2 cMm.

Ilpumeuanue: /lonyckaemcs pewienue «no 4acmsamy, m.e. UCHOIb308AHUE NPOMEHCYMOYHBIX
pacuemos. Eciu omeem yuawjeco Heznauumenvro (He 6onee 5 %) omauuaemcs om epHO2o,
e20 credyem 3acyumvléamy KaK npasuibHblli.

Hroro makcumym 10 60as10B 32 3agauy.

3anaua Ne 4. du3uka B HCKYCCTBe

Ha BricTaBke n3BecTHOrO Xyn0xxkHuKka MiBanoa .U oivH U3 SKCIOHATOB OBLIT TAKKUM: 3TO ObLiIa
BEepTUKaJIbHAS, a0CONIIOTHO Oenasi TIOCKas CTeHa, HANPOTHB KOTOPOM MapajuiesibHO €l ObLIOo
YCTaHOBJIEHO BEPTUKAJIBHOE INIOCKOE 3epKaio. Bo Bpems npesenranuu s3xkcnonara Misanos M. 1.
Ha I1a3ax y NPUCYTCTBYIOIIUX HAHEC HA CTEHY JIBE Y3KHE KPACHBIC BEPTUKAIBHBIC MTOJOCHI OT
1oJja v J0 MOTOJKA.

CrapmeknaccHunia Kats yBujena HEemoaajleKy OT SKCIOHATa y3KYI0 KOJOHHY (Ha PUCYHKE IO-
Ka3aH BUJI CBEPXY) U MpHUIyMalia, KAk MOXHO CJIeNIaTh Takyro ¢oTorpaduto, 4ToObl 00€ MOJI0CHI
OKa3aJIMCh 3aKPBIThl KOJJOHHOM.

[TocTpoeHreM ¢ MOMOIIBIO ITUPKYJIS U JIMHEHKHU Oe3 JeJICHUI onpeennTe, B Kakom mecte Karts
JIOJI’KHA BCTaTh, UTOOBI cenath Takoe Goto. CunTaiiTe, 4TO MIMPUHA KOJOHHBI PaBHA IIMPUHE
MOJIOC, @ PACCTOSIHUE MEXK]Y MOJI0CAaMU TOpa3io OOJIbIIE UX ITUPHUHBI.

JIJ1st TOCTPOCHUS UCTIOJIB3YUTE OTACIBHBIN JTUCT, KOTOPBIM HY)KHO CAaTh BMECTE C pabOTOM.
Ilpumeuanue: Bce TOCTPOCHUS JOIHKHBI OBITH OMMMCAHBI B paboTe.
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Bo3moocnoe peuienue:

[ToHSATHO, Y4TO 3aKPBITh OJTHUM TOUEHYHBIM OOBEKTOM JIBa APYTUX 00BEKTA, pAa3HECEHHBIX HA 3HA-
YUTEILHOE PAcCTOSTHUE, B O0IIeM cirydae Henb3s. [loaTomy maes kaapa 3akit04aeTcsl B TOM,
YTOOBI CHUMATh OTPaXXEHUE CTEHBI (M MoJI0C) B 3epkaiie. Torna nzoOpaxxeHne oJHOM U3 MOJI0C
MO>KHO 3aKPbITh CAMOW KOJIOHHOM, a IPYrofl — €€ OTPaKEHUEM B 3€pKaJIE.

CoOTBETCTBEHHO, HY>KHO MOCTPOUTH OTPAXKEHUSI MOJI0C U KOJIOHHBI B 3€pKajle, MOCJe Yero mpo-
BECTH TPSIMBIC, COCAUHSIONINE U300PaKEHNE JICBOM TOIOCH C M300paKeHHEM KOJIOHHBI, a TIpa-
BOH — ¢ KonoHHOM. [lepeceuenne 3Tux NpsIMBIX U 1aCT TOUYKY, B KOTOPYIO HY>KHO BCTaTh Kare
st potorpaduu (CM. pUCYHOK).

Kpumepuu oyenusanusn:

[TocTpoensl n300paxeHus MOJI0C U KOJIOHHBI - 110 I fany 3a Kaxaoe, UToro 3 éania
[TocTpoeHa HyxHast ToUKa (OIMMCAaHBI TOCTpoeHus!) — 7 6annos (be3 onucanus 2 oanna).
Ilpumeuanue: Tpebosams onucanus NOCMpPoeHUs U300padiceHuil NoJ0C U KOJIOHHbL 8 3epKae He
HYJICHO, 00OCMAMOYHO MO20, YMO OHU NOCMPOeHbl NpasuibHo. Ilpu omcymemeuu noscHeHutl K
nocmpoenuio nonodxcenus Kamu cmasums 3a naxoscoenue HysxcHou moyuxku He bonee 2-x 6a108.
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Hroro makcumym 10 0as10B 32 3agauy.

3apaua Ne 5. MHuoro pe3uctopoB He ObiBaeT (IlceBao3KcnepUuMeHT)

Obopyoosanue: 2 1ucma muinumemposxku hopmama A4 (npedocmasiaomes opeaHu3amo-
pamu).

Ilpu cnamuu uzmepeHuii UCnOab3084UCH: ICTOYHHUK TTUTaHKs Ha 4,5 B, amnepmeTp, BOIbT-

MCTP, IIATh MOCJICAOBATCIIBHO COCINHCHHBIX OAMHAKOBBIX HCU3BCCTHBIX PE3NUCTOPOB Rl, KJIHOY,
COCAMHUTCIIBHBIC ITPOBO/IA.

B xoze paGoThI cTapIICKIACCHUKH COOpAITA CIASAYIONIYIO CXEMY:



MYHI/IIII/IHaJ'IBHLII/I ITall
BCGPOCCHI/ICKOI/I OoJIMMIIMAAbI NIKOJIbHUKOB

1no pusuke
‘t 5 ‘JSK’S %} 9 knacc, 2023/2024 yueOHbIi rog

v |
v LN Jlnumenvrocme 3 waca 50 murym
Maxcumym 50 b6annos.

(A
A)
R
T} ST o= B e
1 2 3 4 5

3aTeM, U3MEHsISl KOJIMYECTBO 7 BKIIFOUEHHBIX B AJIEKTPUYECKYIO 1IETb pe3ucTopoB R, oT 0 110 5,
CTapILIECKIACCHUKU 3allMChIBAIM MOKa3aHUs BOJIBTMETpa U amiiepMerpa. [lo pesynbraTtam nzme-
peHuiil OblIa cocTaBlieHa CIeyIoNIas TabIuIa:

n 1,4 U, ,B
0 0,45 1,55
1 0,25 2,45
2 0,20 2,70
3 0,15 2,95
4 0,11 3,09
5 0,10 3,20

3aoanua:

1) [TonyuuTe TEOPETUYECKYIO 3aBUCUMOCTb CHJIBI TOKA [, OT HanpsikeHust U, 1 KOJMYEeCTBa I0-
CJI€I0BATENIbHO MOJAKIIOYEHHBIX PE3UCTOPOB .

2) Ykaxwute Takyto pyukmuio Z, (U,, 1, ) ot BenwanH U, 1 I,, 9T0OBI €€ 3aBUCUMOCTB OT 7 (KO-
JUYECTBA MOAKIIOUEHHBIX PE3UCTOPOB) ObLIIa TUHEHHOIA.
3) IocTtpoiite rpaduk 3aBUCUMOCTH Z,(h).

4) Ucnonb3ys nony4eHHbId rpaduK, HalUTe CONPOTUBIICHUE aMIlepMeTpa Ry U CONPOTUBIIE-
HHUE pe3ucropa R;.

Bo3moxkHoe penienue:
3anumem 3akod Oma s yuactka nenu: I, == Uy/(nR;+R,),
orctioga U/l =nR;+Ra, To ecth oTHOmIECHME Z,, = U,/I,, TMHEHHO 3aBUCHUT OT 7.
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Yto0ObI MOCTPOUTH TpadUK 3aBUCUMOCTH Z,(1) CAeTaeM JAOMOIHATETHHBIC BEIYUCICHUS B Ta0-

JuIe.

n 1,,4 U,,B Z, = UyI,
0 0,45 1,55 3,444

1 0,25 2,45 9,800

2 0,20 2,70 13,500

3 0,15 2,95 19,667

4 0,11 3,09 28,091

5 0,10 3,20 32,000

Teneps MOKHO TTOCTPOUTH TpaduK:
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W3 Buna ¢pyaknuu U,/I, = nR;+R4 BUIHO, 9TO KO3 PHUITMEHT HakI0Ha rpadrKa paBeH COIpPO-
TUBJICHUIO R|, @ €ro CABUI M0 BEPTUKAIILHON OCU PABEH CONMPOTHUBIICHUIO aMIIEPMETPA Ra.

U3 rpaduka momyaum: Ra =3,2 Om (momycTumsiii quana3oH mioc-muayc 10%), R; =5,8 Om
(momycTumblil 1Mana3oH mioc-muHyc 10%).

Kpumepuu oyenusanusn:
1) IlonyyeHue TeOpeTUUECKON 3aBUCUMOCTH: 2 Hana.
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Maxcumym 50 bannos.

2) Onpenenenue Toro, uto GyHKus Z, (U, 1,) TMHEHHO 3aBUCHUT OT 1. 2 6anna
3) I'paduk ouenuBaercs B 4 danna:
a) AnexBatHbiii MaciuTad — I dann
0) [lognucanueie ocu — 1 6ann
B) Ha Bcex ocsix HaHeceHa mikana — I dann
') mpoBeeHa onTuManibHas npsamas (touku HE coenunenst tomanoit) — 1 éann

4) Tlonyuenue u3 rpadrka COMPOTUBIICHUS aMIlepMeTpa R, U CONPOTUBIICHUS pe3uctopa R (B
JTOTYCTUMOM Jihana3one) — 2 éanna (no 1 éanny 3a kaxaoe 3HaUCHUE).

Hmozo maxkcumym 10 6annoe 3a 3aoauy.




