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NMPEANCJIOBUE

IIpennaraemsrii cOOpHUK comep:KuUT 30 TPEeHMPOBOUHBIX 9K3aMEHAIIMOHHBLIX BAPUAHTOB IJIS
noxarotoBku K EI'QO mo dusuxke.

TpeHUPOBOUHBIE dK3aMeHAIlMOHHBIE BAPHAHTHI IO COJAEP;KAHUI0O 3aJaHUU COOTBETCTBYIOT
peaJbHBIM BapHaHTaM, KOTOPbIe HCIIOJB3YIOTCA IIPU IPOBeleHUU ['ocymapcTBEHHONM HMTOrOBOI
arrecranuu (EI'Q) mo ¢usuxe B 11 Kiacce.

Kaxxaplii BapuaHT KOHTPOJBHBIX M3MepPUTeabHBIX MaTepuaoB (KMMM) cocroutr m3 AByX ua-
cTell M BKJIIOUaeT B cebA 3amaHuA, pasamdamIuecs (POPpMOM M yPOBHEM CJIOKHOCTH.

Yacte 1 comep:KUT 3aJaHUA ¢ KpaTKUM oTBeToM. Cpeay HUX HPUCYTCBYIOT 3aJaHUSA C 3a-
MMMCHIO YUCJIa, CJA0BA UJIU OBYX UHMCEJI, 3aJaHUsS Ha YCTAHOBJIEHUE COOTBETCTBUS U MHOYKECTBEH-
HBIN BBIOODP, B KOTOPBIX OTBETHI HEOOXOAWMO 3alKCATh B BHUIE IIOCJEJ0BATEJIBHOCTUA ITUQPDP.

YacTp 2 comep:KUT 3aJaHUA, O0ObeAUMHEHHBLIE OOIUM BUIOM IEATEJbHOCTH — peIlleHue 3a-
mad. Cpenu HHUX €CTh 3aJaHUA C KPATKUM OTBETOM MU 3aJaHusd, AJA KOTOPBIX HEO0XOIUMO
MIPUBECTU PA3BEPHYTHIN OTBET.

B wactu 1 mns obecmedeHus: 6ojiee JOCTYITHOTO BOCHPUATHA MHMOPMAIINM 3aJaHUS TPYIIIAPY-
IOTCSI, MCXOIs M3 TeMaTUYeCKOHM MPUHAMJIEKHOCTH 3aJaHUli: MeXaHWKa, MOJEeKyJasapHas (U3uKa,
2JIEKTPOAMHAMIKA, KBaHTOBasg (pusuka. B yacTu 2 3afaHusd TPYNIUPYIOTCS B 3aBUCHUMOCTU OT
(hopmBbI TpeAcTaBIeHUs 3aJaHUN U B COOTBETCTBUU C TEMATHUYECKOUN IPUHAIJIEKHOCTHIO.

B sksameHanuonHoil paboTe KOHTPOJUPYIOTCS DJIEMEHTBI COJEep:KaHUsA U3 CHEAVIONINX pas-
mesoB (TeM) Kypca (pUSHMKH U aCTPOHOMMUMU.

Mexanuka (KMHEeMaTHKa, TUHAMHUKA, CTaTUKa, 3aKOHBI COXPAHEHHUS B MeXaHUKe, MeXaHu-
yecKHue KoJyiebaHUs U BOJIHBI).

MoaexkynasapHas (pusuka (MOJEKYJIAPHO-KUHETHUECKAS TeOpUA, TePMOIAUHAMUNKA).

AnexrpoauHamMuka u ocHOBbI CTO (snexTpuueckoe IoJie, IIOCTOSAHHBIA TOK, MATHUTHOE
moJjie, 9JeKTPOMArHUTHASA MHAYKIIUA, 3JIEKTPOMAarHUTHbIEe KOoJebaHUsS W BOJHBI, ONTHKA, OCHO-
Be1 CTO).

KBanrtoBas ¢pusuka (KOPIYCKYJISIPHO-BOJHOBON AyaansMm, (pU3UKa aToMa, (pU3UKa aTOMHOTO
anpa).

Obmiee KoguuecTBO 3amanuii B BapuanTe KM mo KasKgomMy u3 pasfiesioB NPUOIU3UTETHHO
MIPOIIOPIIMOHAJIBHO €ro Cojep:KaTeJbHOMY HAIIOJHEHHWI0 WM y4eOHOMY BpPeMeHU, OTBOAUMOMY Ha
u3yuyeHre NAHHOrO pasfeiia B IIKOJbHOM Kypce GUBUKHU.

3amanusa yacTu 2 TPOBEPSIOT, KaK IIPAaBUJIO, KOMILJIEKCHOE MCIIOJIb30BaHME 3HAHUN U yMe-
HUII U3 Pas/MUYHBIX PasfesioB Kypca (PUaUKH.

KM BKJIHOUYaOT 3aJaHus, IIPOBEPAIOINe BJaJeHne yJYalllUMHUCS CJAeNYIOIUMU 3HAHUSIMH,
YMEHUAMHU U CIIoco0aMm JIeHCTBUIi: 3HAHNWEe/TOHWMAaHNEe CMBICIAa (PU3WYECKUX IIOHSATHUI, BeJIU-
YWH, 3aKOHOB, IIPUHIIUIIOB, IOCTYJIATOB; YMEHNE OMMCHLIBATH U O0BACHATh (hbu3MUecKue SABJIEHU
U CBOHCTBa TeJ, Pe3yJbTaThl 9KCIEPUMEHTOB; IMPUBOAUTH IIPUMEPHI MPAKTUYECKOTO HCIIOJJIb30-
BaHUuA (PUBUUECKUX 3HAHUI; YMeHHEe OTJUYATH THIIOTe3hl OT HAyYHON TEeOPWH, AEeJIaThb BBIBOIBI
HaA OCHOBE SKCIIEPHMMEHTA W T. [I.; YMeHHe NPUMEHSATh IIOJydYeHHble 3HAHUS IPU pPelneHuu Qu-
3WYECKUX 3a/a4Y; HCIOJb30BATh IPUOOPETEHHbIE 3HAHUSA U YMEHHUS B IPAKTUUYECKOH AesaTesb-
HOCTH W TOBCEIHEBHOI KU3HU.



NPEONCIIOBUE 5

KHVM comep:kaT 3aJaHus PasHbIX YPOBHEM CJIOMKHOCTI: 0A30BOT0O, MOBLIIIIEHHOTO WM BBICOKOTO.

3amanusa 0a30BOrO0 YPOBHS BKJIIOUEHBI B uacTh 1 paboThI (3amaHUs ¢ KPAaTKUM OTBETOM, I3
KOTOPBIX YacTh C 3aIMCHI0O OTBETA B BUJE UMCJA UJIMW CJIOBA U 3aJaHUA HA COOTBETCTBUE WJIU
u3MeHeHne (pU3MUeCKUX BEJUYNH C 3allChI0 OTBEeTAa B BHE IIOCIeZOBATEJILHOCTHU ITUQP). ITO
IPOCTEIE 3a[aHNsA, IPOBEPAIOIe YCBOeHMe Hanboee BAKHBIX (PU3MUECKUX IMOHATHUH, MOAeJel,
ABJIEHU! W 3aKOHOB.

3amaHnsa MOBBIIIEHHOTO YPOBHS pacIpeleieHbl MeXKIy II€PBOM M BTOPOM YaCTAMI SK3aMe-
HAIIMOHHOUW paOoThI: 3aJJaHUS C KPAaTKMM OTBETOM B YacTu 1, 3aaHUA ¢ KPATKUM OTBETOM U
3alaHMe C Pa3BEPHYTHIM OTBETOM B HacTu 2. ITH 3aJaHUsS HaAIpPaBJeHBLI Ha IIPOBEPKY YMeHUSA
WCIIOJIb30BATh IMOHATUA W 3aKOHBLI (DMBUKHU [JIs aHAJIM3a PA3JUUYHBIX ITPOIECCOB U ABJEHUM, a
Tak:Ke YMeHUA pelllaTh 3aJadyud Ha IPUMeHeHU’e OJHOTO-IBYX 3aKOHOB ((PopMyJI) Mo KaKou-s1mubo
13 TeM IMKOJBHOTO Kypca (PU3UKU.

3aBepIawoIinue 3amaHuda YacTu 2 SABJIAIOTCA 3aJaHUSIMU BBICOKOTO YPOBHSA CJIOMKHOCTH U
IPOBEPAIOT YMeHNE UCII0Jh30BaTh 3aKOHBI 1 TeOopuu (PU3WMKU B MBMEHEHHOUW WM HOBOU cuUTya-
nuu. BeimosiHeHNe TaKUX 3aJaHUil TpeOyeT NPUMeHeHNs 3HAHUI cpas3y U3 ABYX-TPEX paselioB
(puBKMKM, T.e. BBICOKOTO YPOBHSA IIOATOTOBKU. BKJIIOUEeHIME B YacTh 2 PAOOTHI CIOKHBIX 3aJaHUI
pasHoO¥ TPYAHOCTHU I0O3BOJISAET AUMdEpPeHIIMPOoBaTh yUaluxXxcA IIPU O0TOOPEe B BY3hI C PA3IWUHBI-
MU TpeOOBaHUAMU K YPOBHIO IIOATOTOBKMU.

IIpu BBITTOTHEHUU BaJaHUil MOTYT HCIIOJb30BATHCA HENPOTPAMMUPYEMBIN KAaJIbKYJIITOPD
C BO3MOJKHOCTBIO BBIUNMCJIEHUS TPUTOHOMETpHUecKuxX (GyHKIui (cos, sin, tg) m aunHelika.

Kpurepunu omeHKU BBITTOJHEHUA yUYallUMUCA 3aJaHUUA 3aBUCAT OT UX TUIA W YPOBHA CIIOMK-
HOCTH.

Coopaurk KVIM mMeeT cIeAyIOINYyI0 CTPYKTYPY: CIPABOUHBLIE MaTepHaJbl, BKJIOUAIOIIHE OC-
HOBHBIe (DUBUUYECKMEe MTOCTOSHHBIE, KOTOPhIE MCHOJL3YIOTCS HPU BBIMOJHEHUU 3aJaHUil, Bapu-
aHTBHI 3aJaHUN W OTBETHI K HUM.

B Ilpuno:xkeHne BKJIOUEHBI MOMOJHUTEJIbHBIE MPUMEPHbIE 3aaHUA, KOTOPhIe BO3SMOKHO OY-
IyT B HEKOTOPBIX JUHUAX BapmaHToB B 2022 romy.

BoamosxkHBI m3MeHeHUsT (hOPMBI IpPeJCTaBJIEeHUS HEKOTOpPHIX 3amanuii yactu 1 KWM: sawme-
Ha 3aJaHUii ¢ BBLIOOPOM ONHOTO BEPHOT'O OTBEeTa Ha 3aJaHUs C KpaTKuM oTBeToM (6 3amaHumit
C 3ammchbi0 OTBeTa B BHUIE UNUCJIa M ONHO 3aJaHWe C MHOKEeCTBEHHBIM BbIOOpom). Ilpm sTom
COXPAHSAIOTCA O00IUe KOHIeNTyaJbHbIe HMOAXOAbl K OIleHKe YUeOHBIX JOCTHKEHWH yuallmxcsd,
ocTaérca 0e3 M3MEHEHUI CyMMAapHBIA 0OaJll 3a BBIINOJHEHINE BCeX 3aJaHHil SK3aMeHaIlMOHHOI
paboThI, COXpaHseTcsa pacupefesieHrMe MaKCUMAJbHBIX 0aJslioB 3a 3aJaHUsS Pa3HBIX YPOBHEH
CJOKHOCTH WU IIPUMEpPHOe pacipelesieHue UlucJia 3aJaHuil Mo pasaesiaM ITKOJBHOTO Kypca (Gu-
BUKUN U cHocobaM JesaTeIbHOCTH.

B cBA3M ¢ BO3MOKHBIMU HU3MEHEHUAMH B CTPYKType 3aJaHUil peKOMeHayeM B IIpollecce IO-
TOTOBKM K 3K3aMeHy o0paliaThbCs K MaTepHajJaM caita oQUIIMAJIbHOTO pa3spadoTyMKa dK3aMe-
HAIIMOHHBIX 3amaHuii — deaepajbHOr0o MHCTUTYTA IEJarormyecKux maMepenuit: www/fipi.ru.



CNMPABO4YHbIE MATEPUAIJIbI

CupaBouHble JaHHBIE, KOTOPbIe MOTYT IMOHAJOOUTHCA IPHM BBIMOJHEHHHM PalOTHI.

JecaTuuHbie MPUCTABKH

HaumenoBanue O6o3uauenue MuoxuTeI b
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CMPABOYHbIE MATEPUAJbI

YnensHas
. o TEIIOTa [IapOo00pPA30BAHUA 6
TeIJI08MKOCTb BOZBI 4200 == poodp 2,310 6 Hox
Kr-°C BOJBI KT
R K TeILIOTa IapOo00pPa30BAHUA 5
TEeIJIO8MKOCTb CIIPTA 2400 'H—O Poobp 9,0-10 I[_Hc
Kkr-°C CIupTa KT
. K TeILIoTa 4
TeILIO8MKOCTE JIbJa 2100 'H—O 2,510 * [l
Kr°C ILJIaBJIEHUS CBUHILA KT
TeIJI0EMKOCTD Tox 4
920 5 TeILIOTA ILJIaBJIEHUS CTaJu 7,810 ﬂ_&ic
AJIIOMUHUA xkr-°C KT
. K 4
TEIJIOEMKOCTD CTaJI’ 500 'H—o TEILIOTA ILJIABJIEHUS 0JI0Ba 5,9-10 H_)R
Kr-°C KT
. oK 5
TEIJIOEMKOCTD ITMHKA 400 o TeIJIOTa IIJIaBJIeHUA JbIa 3,3-10 JI_DK
Kr-°C KT
. Tox 7
TEIJIOEMKOCTb MeAu 400 —on TEIlJIOTA CTOPAHUsA CIUPTA 2,9-10 ,H_)R
Kr-°C KT
.. Tox TeIJIOTa CrOPaAHUA 7
TEeIJIOEMKOCTb 0JIOBA 230 —on P 4,6-10 ﬂ_&ic
kr-°C KepocuHa KT
.. Iox TEILJIOTa CTrOPaHU 7
TeIJI0EMKOCTb CBUHIIA 130 —on P 4,6-10 ,H_)R
Kr:°C OeH3MHA KT
TEeIIJI0EMKOCTD 420 Jox
OpOHBBI kr-°C
Temmneparypa IJIaBIeHUS TemuepaTypa KUIIEHUA
CBUHIIA 327 °C BOJIBI 100 °C
0JIoBa 2392 °C coupra 78 °C
JbOa 0 °C
Om-m?
YaennHoe dlIeKTpUYECKoe comporuBiaenue, ——— (mpu 20 °C)
M
cepebpo 0,016 HUKeJINH 0,4
Menb 0,017 HUXpoM (CIjIaB) 1,1
AIIOMUHUN 0,028 dbexpansb 1,2
KeJie3o 0,10

HopmanbsHbIe ycJOBUA: qaBJeHUE 10° IIa, remmnepatypa 0 °C.




BAPUAHT 1

YacTtb 1

Omeemamu k 3adanuam 1-23 aenaomcea wucno uau nocnedosamenvrocms yupp. Omeem
3anuuiume 6 none omeema 6 mexkcme pabomout, a 3amem nepenecume 6 BJIAHK OTBETOB
Ne 1 cnpaéa om Homepa coomeéemcmeéyouiezo 3a0AHUA, HAYLUHAA C NEePE0l KIemoiKu.
Kancovii cumeon nuwume 6 omdenvHol Kiemowke 6 COOMEEeMCMEUL ¢ NPUEEIEHHbLMU

6 6aanke obpasyamu. EOunuys. usmepenua puauieckux 6eluyduH NUCAMb He HYIHCHO.

BriObepuTe Bce BepHBIE YTBEePKACHUA O (PUBUUYECKUX SABJIEHUIX, BEJMUMHAX U 3aKO-
HOMEPHOCTAX. 3aluInuTe IMU@PPBI, II0I KOTOPLIMU OHU yKAa3aHHI.

1) PaBHOYCKOpPEHHBIM HA3BIBAIOT ABUKEHIE, IIPU KOTOPOM CKOPOCTH Tejia 3a paBHBIE
MIPOMEKYTKH BPEeMeH! H3MeHAeTCA Ha OJHY U Ty JKe BeJUUYUHY.

2) 3aKOH cOXpaHEHUusS UMITYJbCa CIPABEAJUB TOJBKO IJS 3aMKHYTBIX CHCTEM.

3) Ilpu abcoysoTHOM HYyJIe IIpeKpallaeTcs ABUMKEHNEe YaCTHUIl, COCTABJIAIOIIUX TeJO.

4) Ilpu aBM:KEHUUN 3apsKeHHOM YACTUIILI B YCKOPHUTEJIe 3JIEMEHTAPHBIX YACTHUIL €€
CKOPOCTH yBEJMUYUBAETCA IO AENCTBUEM MArHUTHOTO MOJIA.

5) B peaxkmum o-pacmajza MaccOBOe UKCJIO0 SAPA-TIIPOAYKTAa Ha 2 eSUHUIILI MeHBIIIe
MacCOBOTO YKCJIa MCXOTHOTO sAIpa.

OrBer: .

YcraHOBUTE COOTBETCTBUE MEeXay (I)I/ISI/I‘IGCKI/IMI/I ABJIEHUAMHN N npn6opaM1/1 nJjan
yCTpOfICTBaMPI, B KOTOPBIX HCIIOJIB3YIOTCA HJIN Ha6JIIO,I[aIOTCH 9T ABJIEHUSA.

K RaHQ,Z[OfI IIO3UIINUN IIEPBOTIO CTOJI6]_Ia HOﬂﬁepI/ITe COOTBETCTBYIOIIIYIO IIO3UIIUIO BTO-
poro m 3alivuIilnunTe B Ta6JII/II_Ly BBIGpaHHLIe I_LI/I(I)pI:I II04, COOTBETCTBYIOIITMMM 6y1{BaMI/I.

OUBNYECKUE ABJIEHUA ITPUBOP,/YCTPOVICTBO

A) menHas peaKuusa OeJeHUS SOep 1) mosumetp

B) o6pasoBaHUMe TPEKOB 3apsKeHHBIX 2) amepHBIN peaxTop
YacTUI[ B MAarHUTHOM II0JI€ 3) cuétumk I'efirepa

4) ramepa Buibcon

OrBer:

ITpn ucciefoBaHUM 3aBUCHMOCTH MOAYJIS CHJIBI TPEHUsS CKOJIbKeHUA F,, CTaIbHOro
Opycka II0 HOBEPXHOCTH CTOJIa OT MAacchl m Opycka Ha OpyCOK HOMEIaJu IOIIOJHU-
TeJibHBIE Tpy3bl. Ilo pesysbTaTaM mccieJOBaHUS IOJyUYeH rpaduK, IpeAcTaBJIeHHBIN Ha
pucyuke. Ompenenure Koa(ppUIMEHT TPeHU.

F,,, H
0,8 /
/’/
P
0.4 %
/

0 0,1 0,2 0,3 m, Kr

Orser: .




BAPUAHT 1 9

ITox meilicTBueM cuibl TATH ABurareis, paBHoir 1000 H, aBTroMoOuIL ABUKETCS C IIO-
CTOSAHHON CKOPOCTBhIO 72 KM/4. MOIIHOCTH ABUTraTesisd pPaBHA

OrsBer: KBrT.

Teno maccoii 2 Kr OpOIIIEHO C IMOBEPXHOCTU 3eMJM CO CKOPOCThI0O 6 M/c moj yriom

30 x ropusdoHTy. Ha CKOJIBKO yBeIHWUHTCS IIOTEHIIMAJIbHAS JHEPrus TeJjia IIPU HTOCTU-
JKEeHUM MM HaWBBICIIEH TOUYKHU IIOABEMA.

OrBer: k.

IBa Tesa pBuxkyTrcsa no ocu Ox. Ha pucyHke npuBeneHb! IpadUKM 3aBUCHUMOCTHU IIPO-
eKIuil ux ckopocreil v, or BpemeHu t. Ha ocHOoBaHUU rpad@ukoB BbIOEpUTe BCe BepHBIE
YTBEPKIEHUA O ABUIKEHUU TeJ.

V., M/C A 1
9

[\

6 P
3
0 - .

0 20 30 4p t ¢

-3

1) IIpoeknusa a, yckopeHus Teina 1 MeHbIlle IDOEKIUM @, YCKOpPeHHUs Tejaa 2.

2) Ilpoeknusa a, yckopenus tena 1 pasHa 0,6 M/c2.

3) Teno 1 B momenT Bpemenu 0 ¢ HaxXoaMJIOCh B Hauaje OTCUETA.

4) B moMeHT BpeMeHH 15 ¢ Teso 2 M3MEHHUJIO HAIIpaBJIeHWE CBOETO IBUKEHU.
5) Ilpoeknusa a, yckopeHus Tena 2 pasHa 0,2 M/c2.

OrBer: .

Megubrit KyOUK, BUCAINNWI HAa HUTHU, IEJUKOM IIOTPY:KEH B BOAY U He KacaeTcs THA
cocyna. BepxHAS M HMKHASA I'paHd KyOMKa TOpPU3OHTAJbHBI. Kak H3MeHSTCS IaBie-
HMe BOJbI HA HMIKHIOIO T'paHb KyOUMKa, a TaKyKe MOAYJb CHJbl Apxumena, HeiliCTBY-
oInel Ha KyOWK, ecJau ONyCTUTh KyOWMK TIJyOsKe, HO TaK, UTOOBI OH He Kacajcd JHA
cocyzna?

Ja KasKI0i BeJIWUYUHBI ONPEAEeJUTe COOTBETCTBYIOINIUUA XapaKTep €€ M3MeHeHUd:
1) yBequuurcsa

2) YMEHBIIUTCS

3) He M3MEHUTCS

anuimnmure B Tabauily BbIOpaHHBIE ITUQMPHI OIS KaKIOW (PUBNUECKON BEJIUUYUHBI.
IMudpsl B oTBeTe MOTYT IOBTOPATHCAH.

HaBieHue BOABI HA HUIKHIOIO Mopgyns
OTserT: rpaHb KyOuka cubl Apxumena




10 DU3NKA: 30 TPEHUPOBOYHbIX BAPMAHTOB 3K3AMEHALMOHHBLIX PABOT

B momenT t=0 mMAauMK OpocalT ¢ HaYaJdbHOH CKOPOCTBIO U, IIOJ YIJIOM O K TOpH-
30HTY c OankoHa BbIcoTON h. I'padpmxu A um B mpencraBiasaoT coboil 3aBUCUMOCTH (Pu-
3UYECKUX BEJIUYMH, XapaKTepPUIYIOIUX ABUIKEHUE MAYMKA B IIPOIlEcce II0JIETa, OT Bpe-
MeHU ¢.

YcTaHOBUTE COOTBETCTBUE MeEXKAY rpaukaMy U (PUBUYECKUMU BeJIUUYMHAMU, 3aBU-
CHMOCTH KOTOPBIX OT BpPeMeHU 5TH TrpaduKu MOTYT IpenacTaBadaTh. (CompoTuBiIeHUEM
Bo3ayxa IpeHeOpeub. lloTeHIma bHAsA YHEPIrUA MAYNKA OTCUUTHIBAETCA OT YPOBHA
y=0.)

K kaxxmoii mosuiium IepBOrO CTOJIONA ITOA0epPHTe COOTBETCTBYIOIIYIO MO3UIIUIO W3 BTO-
poro croJyiblla M 3aluIINUTe B TAOJIUITY BbIOpPAaHHBIE IU(PBLI IIOJ COOTBETCTBYIOIIUMU OYK-

BaMU.
TPA®UKN PUBNYECKUE BEJIMNYMHBI
Y Y
1) mpoekIua CKOpPOCTU MAYMKA Ha OCh Y
2) KoopAuMHATA Y MAYUKA
\ 3) KuHeTHMUYeCKasa SHEPrusd MIUYnKa
0 \ ; 4) moTeHIMAJbHAS DHEPIrUsd MAUYNKA
0 t
A) B)
A B
OrBer:
IZI Ha rpaduxe mokasanHa 3aBHUCHMOCTb [OaBJEHUSA OJHOATOMHOIO HAeaJbHOTO Trasa

or ero o6wéma. Ilpu mepexome m3 cocrosHus 1 B cocrodgHme 2 ra3 coBepmiui pabo-
Ty, paBHyi0 5 KI[)kK. UemMy paBHO KOJHUUYECTBO TEIJIOTHI, IIOJYUEHHOE Ta30M IIPU 3TOM
nepexone?

OrBer: kK.



BAPUAHT 1

11

B kKybmueckomM MeTpe BO3ayxa B HOMellleHMM IIpu TeMmieparype 18 °C maxomurcsa
1,155-1072 kr BomgambIx mapoB. II0ab3ysACh TAGIMIEHl IJIOTHOCTH HACBHIIIEHHBIX [APOB
BOJBI, OIpEeAeNNTe OTHOCUTEJbHYIO BJIAKHOCTH BO3AyXa.

t, °C

16

17

18 19 20

21

22

23

24

25

P~ 1072 kr/M3 | 1,36

1,45

1,54 | 1,63 | 1,73 | 1,83

1,94

2,06

2,18

2,30

OrBer:

IaBiaenme upeanbHOro rasa P=2,76 MIla, KOHIleHTpanusa MOJEKYJ n=5-10%6 um
KakoBa Temmeparypa rasa?

OTtBeT:

% .

K.

-3

NsmeHeHmMe coCTOAHUA (PUKCUPOBAHHOI'O KOJMYECTBA OLHOATOMHOI'O UeaJIbHOTO rasa

MIPOMCXOAUT IO IIMKJY, IOKA3aHHOMY HAa PHUCYHKE.

p

)

4

»
==

0

T

W3 mpuBenéHHOro cmmcka BBIOEPHTE BCe BePHBIE YTBEP:KICHUSA, XapaKTepPHU3YIOIIUX
mpoliecchl Ha rpaduke, ¥ yKasKuUTe UX HOMeEpa.
1) B mporecce 1-2 ras He coBepiiiaeT padoTy.
2) B mporiecce 2—3 BHYTpeHHAS SHEPrUs rasa yMeHbIIaeTcCsd.
3) B mporiecce 3—4 BHYTpeHHAS SHEPrUs rasa He MeHsSETCH.

4) B mpomecce 4—1 pabora rasa 6oJbIlle, UueM B Ipoiiecce 2—3.

5) B xome mporecca 1-2—-3—4—1 ras coBepIuJ OTPHUIlATEIbHYIO paboTy.

OrBer:

B xome amgmabaTHOro Ipoliecca BHYTPEHHSS SHEPrusA OTHOrO MOJISI Pa3PEerKeHHOTO
rejus yseanunBaeTcsa. Kax M3MeHAIOTCS IIPW 3TOM TeMIepaTypa TeJusd W ero 00bem?

s KasKIoW BEJUUYUHBI ONPENEeJUTe COOTBETCTBYIOIIMN XapaKTep M3MEHEeHU:

1) yBenmuuBaeTcs
2) yMeHbIITaeTcsa
3) He M3MeHAeTCs

3anumiuTre B TabJAUIy BBIOpaHHBIE ITUMPLI OJA KaKI0W (OUIUUECKON BeJIUUYUHBI.
Hudpsr B oTBETE MOTYT IIOBTOPATHCA.

OrBeT:

Temneparypa reaus

00BEéM resus
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Yemy paBHA HaANPAKEHHOCTDH 9J€KTPOCTATUYECKOTO OJHOPOMHOTO IOJIA, €CJad Ha 3a-
pan 4aKa, moMmeIlnéHHbBIA B HEKOTOPYIO TOUKY moJia geicrByer cuiaa 40 mxH?

Orser: B/m.

B »saexTpuueckoil 1menu, OpeACTAaBJIeHHOW Ha pH-
CYHKe, COIPOTHUBJIEHHSA pPe3uCTOpoB paBHEl R;=20 Om
n Ry=30 Om. Yemy paBHO OTHOIIIEHHE BbIAEIAIOIIUXC

. P
HA PEe3HUCTOPax MOIIHOCTEH —2 ?
1
Orser:

Kaxoit u3 o6pasoB 1-4 cuay:xut msodbpakerHuem mnpenmera AB B ToHKOM JamH3e ¢ (O-
KyCHBIM paccrosuuem F?

Orser:

ITo II-oO6pasHOMYy HTPOBOTHUKY, HAXOAAIIEMY- I
csl B OMHOPOAHOM MATHUTHOM IIOJI€, TEPIeHIUKY-
JIAPHOM IIJIOCKOCTH IIPOBOJHUKA, CKOJB3UT IIPO- ® ® ® ®
BOIAINIAA ImepeMbIuKa (cM. pucyHok). Ha rpaduke
npuBeneHa 3aBucuMocTh IC WMHAYKIIMU, BO3HU-
Kalolllell B IIepeMbIuKe MpU €€ NABUKeHUHN B Mar- ® ® ® ®
HUTHOM IT0Jie. IIpeHeOperas cOmpoTHUBIIEHEM ITPO- -1
BOJHUKA, BHIOEPUTE BCe BEpHbIE YTBEPIKIECHUS O
pesyJibTaTax 9TOTO OIbITa. VI3BECTHO, YTO MOIYJIb £B

WHIYKIIMY MarHuTHOTO IoJiss pasen B=0,2 Ti, A
minHa npoBoguuka 1=0,5 M.

1) IIpoBogHWK cHauajJa [IBUTAeTCSI PaBHO- 04r----
YCKOPEHHO, a 3aTeM PaBHOMEPHO.

2) Yepes 2 ¢ CKOPOCTh HPOBOTHUKA ObLIA
pasua 10 Mm/c.

3) B momenT Bpemenu 4 ¢ cuyia Ammepa Ha
IPOBOAHUK HE AelcTBOBAJIA.

4) B mpome:xkyToK Bpemenu ot 2 10 6 ¢ cuia 2 4 6 Z c
TOKa B IIPOBOJHHKE HE HM3MEHUJIACH.

5) Hepes 6 ¢ TIPOBOAHUK OCTAHOBUJICH.

OrBer:
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Kax mamensarTca yacTora cOOCTBEHHBIX KOJIeOaHUNA U MaKCU- L
MaJIbHAs CHJIa TOKa B KaTYIIKe KoJedaTeJbHOro KOHTypa (CM. _mm_
pHucyHOK), ecau KJod K mepeBecTu m3 moJioskeHuss 1 B II0OJIO-
JKeHme 2 B TOT MOMEHT, KOIZ[a 3apsj KoHzeHcaTtopa paseH 07

. . C
s KakIoW BeJWYUHBI OIpenesiTe COOTBETCTBYIOIIUIT K 1 I_
xXapaxkTep M3MeHeHUs: ‘
o

1) yBesmuuTca
2 l4c
2) yMeHBIIUTCA
3) He M3MEHUTCA
3anuinuTe B Ta0AMWIy BBIOpaHHBIe MUMPH IJA KamAol (GusnyecKoil BeJIUUYUHBIL.
ITucgpsr B OTBETE MOTYT ITOBTOPSATHCAH.

YacToTa cOOCTBEHHBIX KOJIeOAHUI MaxkcumaibHas cuja TOKa B KaTYIIIKe

OrBer:

YeraHOBUTE COOTBETCTBUE MEMKAY (PUBMUECKUMU BeINUYMHAMU U UX €IUHUIAMU B CH-
creme CHU.

K Ra)K,Z[OfI IIO3UIIM IIEPBOTO CTOJI6]_I3_ HOﬂﬁepI/ITe COOTBETCTBYIOIIIYIO IIOSUIIUIO BTO-
poro m 3aluianTe B Ta6.HI/II_[y BbIGpaHHI)Ie I_[I/I(bpbl II04, COOTBETCTBYIOIITMMM GYKBaMI/I.

OPUBNYECKUE BEJIMYMHBI EOQVHUIIBI BEJIMYMHEBI
A) Cuna Toka 1) 1 Tn
B) Hanpa:KEéHHOCTb 5JI€KTPOCTATUUECKOTO 2) 1B
noJia 3) 1 B/m
49 1A
A b
Orser:
20
Ha pmcynke nmpuBenéH rpamk 3aBUCUMOCTH N, 10°7 A

qyucJjia HepacllaBIINXCA AAepP ITOJIOHUA zéiPO oT 4
BpeMeHU. OHpe,I[eJII/ITe Imepuon moJypacliaga 3To- \\
3
2
1

0O m30ToI1a.

OrBer: MKC.

(=)

2 4 6 8 t, MKC

MonoxpomMaTuuecKUii CBeT C OJWHOM BOJIHBI A MajJaeT Ha IIOBEPXHOCTH MeTaJlia,
BbI3bIBas (poToadderT. Kaxk mamendroTcs sHeprus (HOTOHOB Eq, naaioIiero ua3JiydeHusd
n paboTa BBIXOJA 9JIEKTPOHOB A C IIOBEPXHOCTHU MeTaJlla, €CAU YMEHBIIUThb AJIUHY
BOJIHBI majaroInero csera? [Iaa KaKIol BeJIUUYUHBLI OIPENEeJUTEe COOTBETCTBYIOIMII Xa-
paKTep M3MeHEHUA:
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[ 22]

1) yBequmuuTcs

2) YMEHBIITUTCS

3) He UBMEHUTCS

3anuiinTte B TaOJAUIy BhIOpPAHHBIE ITUMPHI IJIA KaKIOH (PU3MUECKON BEJIUUYMHEBI.
udpsr B oTBETE MOTYT ITOBTOPATHCA.

OrBer:

JHeprus (oroHoB E g

Pa6ora BRIXOmA A,

IIpu msmepenumu mepuoga KoJiebaHUI MAasITHUKA OBLIJIO M3MEpPEeHO BpeMsdA, 3a KOTOpoe
cosepinaercsa 20 xkoixebaHUii, 0oHO oKasayoch paBHBIM 18,0 c. IlorpeirHocTh m3MepeHUs
BpeMeHU coctaBuyia 0,2 c¢. 3amuIiuTe B OTBET M3MEPEHHBIA HMepPUoJ KoJIeOaHUll ¢ yIETOM
TOTPEITHOCTY U3MEPEHUIA.

Orser: (

+ ) c.

B 6nanx omeéemoé Ne 1 nepenecume monvko wucna, He paiddenas ux npobenom uau 0py-
2um 3HAKOM.

YueHukr OJOJIKEeH OIIpenejyInTb, KaK 3aBUCHUT IIepuong KoJebaHNil MaTeMaTHYeCKOTo
MaATHHUKA OT OJIMHBbI HUTH. B ero pacrnopAMXeHn eCTh IIATb YyCTaHOBOK, MMEIOIIMUX pa3-
HbI€ ITapaMeTpPhI. Kaxkue ABe YCTaAaHOBKMU HeOﬁXO]II/IMO HCIIOJIB30OBATh Y4Y€HHUKY, 4yTOOBI Ha
OIIBITE oﬁnapymnTL 3aBUCHMOCTD IIepuoga KoJiebaHUI OT AJIMHBI HUTKW MaTeMaTHu4YeCKOI'O

MasaATHUKA?
Ne Hannaa O0BEM CILIOIIHOTO Marepuaa, 13 KOTOPOTO
YCTAHOBKU HUTH (M) mIapuKa (CM3) cleJaH IITapuK

1 1,0 5 cTaJb

2 1,5 5 CTaJb

3 1,0 5 MeIb

4 2,0 5 AJTIOMUHUI

5 1,0 8 cTanb

B orBer samummure HOMepa BHIOPAHHBIX YCTAaHOBOK.

Orser:

3adanus.

He 3a6ydvme nepenecmu éce omeemut 6 6iank omeéemoé N 1 6 coomeéememeuu ¢ uHCmMpPyx-
yuei no 6vLNOAHEHUI0 paGombl.
ITposepvme, umo6uL kasxidvlii omeéem 6vLl 3aNUCAH 6 CMPOKe ¢ HOMEPOM COOMEEMCMEYIULezo
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YacTtb 2

Hna 3anucu omeemos na 3adanusn 24—30 ucnonvsyiime BJIAHK OTBETOB N 2. 3anuwume
chavana Homep 3adanusn (24, 25 uw m.0.), a 3amem peulenue coomeemcmeyroueii sadaiu.

Omeemul 3anucwviéaiime wémxo u pa3bopuueo.

K KOJIeGaTeJIBHOMy KOHTYPY IIOACOEAMHMJIN MCTOYUHHMK TOKa, Ha KJIeMMaX KOTOpOoro
HallpAMeHrne rapMoHNYeCKMN MEHAEeTCA C YacTOTOM V. I/IH,IIYKTI/IBHOCTB L KaTyIOIK1 KO-
J1e6aTeILHOTO KOHTYypa MOJMHO IIJIAaBHO MEHATH OT MaKCHMMAaAJIBHOI'O 3Ha4YeHUudA Lmax a0
MUHUMAJIBHOT'O Lmin’ a €MKOCThb €ero KOHAeHcaTopa IIOCTOAHHA. y‘IeHI/IK, IIOCTEIIEHHO
YMeHbIIIasdA MHAYKTHUBHOCTb KAaTYIIKKW OT MAKCUMaJIBHOI'O 3Ha4Ye€HUA A0 MHUHHMAaJBHOTIO,
O6Hapy9KI/IJI, YTO aMIIJINTyana CHUJIbI TOKA B KOHTYPE€ BCE BpeMsda BoO3pacTaJjia. OHI/IpaHCb
Ha CBOM 3HaHUA IIO 3JIEKTPOAMHaMUKeE, 00 bACHUTE HaGJIIO,I[eHI/IH YUeHUuKa.

ITonnoe npasunvroe pewenue Kaxc0ow us 3adaw 25—30 donxino codepicamvb 3aKOHbBL U (POp-
MYnbl, nPpUMEHeHUe KOMOopbLX Heob6xo0umo u docmamoino Ona peweHus 3adadu, a maksice
mamemamuiecKue npeodbpa3oeanui, Paciémol ¢ YUCLEHHbLM 0MEemom U npu Heodbxodumocmu
PUCYHOK, NOACHAIOULUL peuleHlue.

IHocka maccoii 0,5 Kr miapHMUPHO IOJBeIIeHAa K IIOTOJKY Ha JIEr- m LU
KoM crep:kHe. Ha mocky co ckopocThio 10 M/c HajieTaeT IJIaCTUIU-
HOBBIH mIapuk Maccoit 0,2 Kr u mpuiaunaetr K Heii. CKOPOCTB IIapu- —
Ka mepej] yJapoM HampaBjeHa moj yrioMm 60° K HoOpMaiau K [TOCKe g
(cm. pucyHok). Yemy paBHa BbICOTA ITOABEMA JOCKU OTHOCUTEIHHO \
MOJIO}KEHUA PaBHOBECUSA IIOCJIE COyTapeHusA? \

a \
Orger: M. / H

B xamopumerpe HaxomuTca Boma, macca Koropoir 100 r m tremneparypa 0 °C. B Hero
Io0aBJSAIOT KYCOK Jibma, Macca Kortoporo 20 r m temmeparypa —95 °C. Kaxoii Oyzer
TeMIIepaTypa COAepP;KMMOro KaJIOpuMeTpa II0Cje YCTAHOBJIEHUS B HEM TEIJIOBOI'O PaBHO-
Becusi? OTBeT BhIpasuTe B rpagycax mo Ileabcumio (°C).

OTtBeT: °C.

BosaymHeri map oobémom 2500 M2 ¢ maccoit o6onmouxku 400 Kr mMeeT BHH3Y OT-
BepcTHe, UYepe3 KOTOpOoe BO3AYyX B Iape HarpeBaeTcs ropeikoii. Kakosa mMaxcuMaJbHAS
Macca rpysa, KOTOPBII MOJKeT IIOJHSTH Illap, €CJU BO3AyX B HEM HArpeTh IO TeMIIe-
parypsr 77 °C? Temmeparypa oKpy:xatomero Bodzyxa 7 °C, ero mirorHocts 1,2 Kr/mS.
0060JI0UKy IIIapa CUUTATh HEPACTIIKUIMOI.

Kaxoit momxua ObiTh IJC € mcTOUHMKA TOKA, UTOOLI HANPAKEHHOCTH JJIEKTpUUE-
CKOTO TIOJIA B IJIOCKOM KOHJeHcaTope Oblia paBHa E=2 KB/mM, ecaum BHyTpeHHee COIIPO-
TUBJIEHIIE HCTOUHHKA TOKa r=2 Owm, comporusieHue pesuctopa R=10 Om, paccrosHue
MeKIy IIacCTHHAMM KOoHJeHcaTtopa d=2 MM (CM. PHUCYHOK)?

€

r C
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