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BBEAEHUE

ITocne BBemenusa B 2008 rogy I'MA (uwime OI'9) — HOBOM
¢dopMbI 9K3aMeHa 110 (pusuKe B 9 Kiaacce — MHTEpPEC K HEMY Me-
Hanca. Haubosiee Ba:KHBIM OTJIMUKMEM 9TOTO sK3aMeHa ot EI'O
miasa 11-x KjgaccoB OBLIO HAJIWYMWE 3aJaHUSA II0 BBIIOJHEHHUIO
PEAbHOr0 SKCIEPUMEHTAJIBHOTO 3aJaHNA C MCIIOJIb30BAHIEM
HeoOxomumoro obopymoanusa. B 2008 rogy, xorga sxsamMeH
OpPraHM30BBIBAJICS Ha (pegepasibHOM YPOBHE, B HEM IIPUHSIIO
yuacTtie 0ojsee 35 THICAY BBEIMYCKHMKOB. 3aTeM, KOTIa opra-
HU3aIuA 3TOTO SK3aMeHa ObLiIa mepemaHa PermoHAJLHBIM OP-
raHaM YIIpPaBJeHUS, YUCJIO YUAIIUXCS, CTaBaBIINX 9K3aMeH B
HOBOU (hopMe, CHUBUJIOCH.

ITocue BBemenusa B 2015 roay npuxkasom MuHMcTEepCcTBa 00-
pasoBanusa u HayKu P® 00sg3aTeIbHOM claun ABYX 9K3aMeHOB
1o BeI0OPY B hopme EI'D (kpoMe MaTeMATHUKU U PYCCKOTO A3BI-
Ka) B 9-X KJaccaxX UMCJIO BRIOMpAaromux (pusmKy B KauecTBe
9K3aMeHa II0 BhIOOPY yBeamumjaoch. Heo6xoamMocTh BhIOOpa
sK3aMeHa B 9 KJlacce MOATOJKHYJIA MHOTUX POANTEJIEN Ha ABa
roJia paHbIlle 3aAyMaThCI O TOM, Ky/Ja MOUAET yUnuThcsa pebé-
HOK IIOCJIe OKOHYAHUSA IITKOJBI. 1A OOJMBITMHCTBA IOHOIIEH
BBIOOP TEeXHUUECKOTO 00pasoBaHMA KasKkeTcs Hambojee ecTe-
CTBEHHBIM, TeM 0oJiee UTO UMCJIO OIOMKEeTHBIX MECT B TeXHU-
YeCKUX By3aX MOKAa JOCTATOUYHO BEJINKO.

BosblIuM TOMOIIHMKOM B IOATOTOBKe K OI'D crax otT-
KpBITHII OaHK 3amauunii OI'd, moaBusinuiica Ha caiite PUIIN
(www.fipi.ru). Amanmus 6aHKa ITOKA3bIBAET, UTO METOIMYe-
cxoii komuccueit @UIIN mo nposegenuio OI'D mo ¢pusuke mopo-
Iesiama 00JblIasg padboTa 0 CO3maHMUIo 3aJaHUM HOBOTO TUIIA,
OpubIMIKAIONINX ATTECTAIIMOHHYIO IIPOIeAypPy K TpebdoBaHU-
am PI'OC HOBOro IMOKOJEHUA.
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C omHOIT CTOPOHBI, 3TO O0Jeruaetr padboTy yUnTeJIel U pe-
IEeTUTOPOB, TOTOBAMINX yduamuxca K OI'D, maér opueHTHUPHI
Takoii moaroroBKu. C Opyroii CTOPOHBI, IIOKA3LIBAET, UTO
TpeOyIoTCA AUAaKTHUECKNe MaTepuajbl, KOTOPble 3aMeHUJIN
OBl TPAAUIIMOHHBIE 3aJaUYHUKHU M0 GuU3UKe Iad 7—9-X Kiac-
COB M MOTJIX ObI MCHOJIB30BAaThCA B XOJe CHCTEMATHUUYECKO-
TO OCBOEHHA Kypca (PUBMKHU OJA 3aKpeIjieHUs MaTepuaja
YpOKa.

B BRIXOAAMNMX YUEOHO-METOAMUYECKUX U3TAHUSAX MO IIOA-
roroBke K OI'Q cucremaTtusanmusa 3aJaHU OTKPBITOrO OaHKa
uaéTt gubo Mo TUIIaM 3aJaHuM (TIOHUMaHNe CMbICJIA IOHATHUH,
BBISIBJIEHUE XapaKTepa 3aBUCUMOCTU MEXKIY (PUNUYECKHUMU
BEeJINUYNHAMU U T.[I.), JUOO II0 JEMOHCTPAIMN CTPYKTYPHI Ba-
puauToB, anaygoruuubix KMIM OI'9. B 06oux cayuasx mogoop-
KM OKAa3bIBAIOTCSA MOCBAIIEHHBIMY PA3HLIM TeMaM U IpHUeMJIe-
MbI B OCHOBHOM B XO0/Ie IIOBTOPEHU’A YKe MeJINKOM U3YUeHHOT0
Kypca QU3UKU.

Hammoe mocobue BmepBble BHINLIO B cBeT B 2008 roxy c
mesbio geMoHcTpanuu Gopm saganuit OI'D Ha MeIKUX TeMax
busuku, IpUUEM IO MPUHIUNY II0CJIeT0BATEILHOI'O BBele-
HUSA moHATU#. To ecThb MBI cTapaluch MaKCHUMAaJbHO IIPU-
Iep:KUBATHCS IIOCJIEMOBATEJIbHOCTH BBEAEHUS TMOHATUN B
Kypce (PpM3MKM OCHOBHOHM IIKOJIBI B COOTBETCTBHM CO CTPYK-
TypoH Hambojee MacCOBO MCIIOJNIB3YEMbBIX B IITKOJE YUCOHITKOB
A.B. Iléppunkuaa. KomOuHMpOBaHUE ABYX TeM B 3aJaHUU
MPOUCXOIUJIO TOJBKO B IIOAOOPKE, BKJIIOUAIOIIEH TeMy, U3y-
yaeMyio mo3aHee.

OsHaxkoMJIeHVE C OTKPBITHIM OAaHKOM 3aJaHUIl 3aCTaBUJIO
HAC B 9TOM TOAY CYIIECTBEHHO MOIIOJHUTEL JaHHOE II0co0ue
TUOAMU 3aJaHWi, KOTOPbIe MIMPOKO HuCIoJb3yiloTcsa B OI'9,
OJHAKO He BOIILJIY B M3JAaHUA COOPHUKA IPOIILILIX JIET.

C 2020 roma u3 BapuanToB KM OI'D mouTu mOJHOCTHIO
WCKJIIOUAIOTCSI 3aJaHUSA C BBIOOPOM OTBeTa, KAK 9TO OBLIO
cIeJlaHO HEeCKOJBKO JIeT Haszaa B BapmauTax EI'DQ. 3amanusa
¢ BBIOOPOM OZHOT'O OTBeTa M3 UETBIPEX 3aMEHSIOTCS Ha 3a-
JTaHusd:



BBEAEHWUE 5

— ¢ BBIOOPOM ABYX OTBETOB U3 MATH;

— Ha COIIOCTAaBJIEHUE;

— C IOJy4YeHWeM YUCJIOBOTO OTBETA;

— C 3alloJHeHWEeM IIPOIIYCKOB B TEKCTE CJIOBAMHU U3 IIPE.-
CTaBJIEHHOTO Habopa CJOB.

B mamHoM cOOpHMKe TOUTH BCe 3aJaHUSA IIepepadoTaHbI
WJIN 3aMeHEeHBbI CXOTHBIMU IO TeMe, HO COOTBETCTBYIOITHMMU
dopmary saganuit KMUM OI'D. Tak, mampumep, yBeJIUUEHO
YUCJIO 3aJaHWi Ha comocTaBiieHue. OHM IIPOBEPSIOT yMeHUIe
COOTHECTU (POPMYJIbHBIN BUJ OIIpeaeIeHUH (DU3UUIECKUX BeJIH-
YWH 1 3aKOHOB CO CJIOBECHOH (pOPMYJIMPOBKOI 9TOTO ompeze-
JeHUA WU 3aK0HA, a TaKKe 3HaH1e OYKBEHHBIX 0003HAUEHU
¢dusuueckux BeaununH. B IIpunoskernun 2 cobpaHbl (OpMYJIbI
Kommpuraropa, 3HaHHNe KOTOPHIX BHINYCKHUK 9 KJjacca m0J-
JKeH IPOJAeMOHCTPHUPOBATH Ha 9K3aMeHe W JAHLI CJIOBECHBIE
OMMMCAHUS BEJUYNH, BXOAAIINX B 3TU (POPMYJIbI.

B Bapumantax KM c¢ 2023 roma HeCKOJbKO M3MEHUJINCH
U IIpOoBepseMble acleKThl CoAepsKaHus Kypca 7—9-x kKjac-
coB. OTKPBITHIA OAHK IIOMOJHUJICS 3aJaHUSAMI, B KOTOPBIX
IpoBepseTcA 3HaHMEe (PYHIAMEHTAJIBHBIX SKCIePUMEHTOB U3
ucropuu GU3UKU, 3HAHNE aBTOPOB 3TUX SKCIEPUMEHTOB UJIU
BBEIEHHLIX B GU3UKY HYyHIAMEHTAJIbHBIX TEOPETUUECKUX I10-
Hatuii. Kpome Toro, yBeandeHo UMCJIO 3aJaHUM, B KOTOPBIX
TpebyeTcsa MOHMMAaHMe TOTO0, KaKkoe (husmuecKoe sSIBJIEHUE Jie-
JKHUT B OCHOBe PabOThI pAma PU3NUECKUX NPuOOPOB, HUCIIOIb-
3yeMbIX IJIs HaOJNIOJAeHUSA 00BbeKTOB, SBJIEHUIN MIU HU3Mepe-
HUS BeqmuuH. IloMmMo sTOro, B JaHHOII Bepcuu cOOPHUKA
Brr matigere Ilpuno:xxenue 3 um Ilpuaoxkenue 4, B KOTOPBIX
crucTeMaTU3upoBaHa MHpopMaNua YIeOHUKOB GU3UKU 1—9-x
KJIACCOB O BKJIaJe KOHKPETHBIX YUeHBLIX B Pa3BUTHUE HAYKWU,
TeXHUKU U TEXHOJIOTHH, a TaK:Ke 0 GUSUUECKUX IIPUHITUIIAX
IefcTBUSA pafa IpuOOPOB 1 YCTPOHCTB, PU3NUECKUX SIBJICHU-
X, JeKallluX B OCHOBE UX AEHCTBUS.

Ilo cpaBHeHUIO C MPEABLIAYIIUMU TOJAMU YCJIOMKHEH YpPO-
BeHb 3aJaHUN Ha aHAJIU3 IrpaduKOB ABMKEHUS. OTU U3MeHe-
HUS TaKKe YUTEHBI B HACTOSAINEM M3IaHUU COOPHUKA.
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B psane cayuaes mbI, Kak 1 aBTopsl KM OI'9, coxpaHuan
3alaHUA C BLIOOPOM OTBETa, TaK KAaK OHHU C TPYAOM IIepeBO-
IATCA B HOBBIM (popMaT, OJHAKO IIPOBEPSAIOT BasKHBIE, HA HAIIl
B3TJIAJ, 3HAHUA OIPeNeJEHHBIX TeM Kypca Pusuku. B MeHb-
mreii cTemeHu IepepabdoTKa KOCHYJach 3aJaHUil, TPeOyIomnx
PasBEPHYTOrO OTBETA.

JauubIil COOPHUK 3aJaHuil He CTABUT I1€JbI0 03HAKOMUTH
YUEHHKOB C OCOOEHHOCTSIMU IPOBENeHNA S9K3aMeHa, CTPYKTY-
poii BApmaHTOB, 0OCOOEHHOCTAME NX IPOBepKu. Bce aTu mera-
JIY TIOAPOOHO ONMMCAHBI B APYIUX HU3HAHUAX. MBI BKJIIOYMIIN
B U3JAHNEe JINIIb HECKOJbKO IIPUMEPOB SKCIIEPUMEHTAIbHBIX
3alaHUM, KOTOpPble YUYEHUK MOYKEeT NPOJAeNaTh, HCIOJb3Ysd
moAapyuHble cpeacTBa. CIIMCOK Pa3HBIX MO TUIY SKCHEePUMEH-
TAIbHBIX 3aJaHUl, OpeagaraeMbelx B pamkax OI'Q, mpexacras-
geH B Ilpunosxkennn 1.

3amaHusa pacupeesieHbl Mo 25 TeMaM Kypca (PU3UKKM OCHOB-
HOIA IITKOJIBI 1 MOT'YT MCIIOJIL30BATHCS KaK IIPH MOATOTOBKe K OI'D
B 9 KJacce, TaKk U IIPU U3YUYEHUU STOM TeMBI B XOJe CUCTeMa-
THUECKOr0 Kypca. BTopoe mucmoJsib3oBaHUe KajKeTcs HaM 0oJiee
€CTeCTBeHHBIM 1 PA3YMHBLIM. B COOpHIKE UMEIOTCS 3aJaHus, OT-
HOCSIIIFIECS KO BCeM IIOHATHUAM, IIePEUNCIeHHEBIM B KOTU(MUKATO-
pe OI'S (www.fipi.ru). CripaBousblie TaOIUIILI IPUBEAEHBI IIEPeT
Temoit Ne 1. B KoHIle cOOpHHKA MMEIOTCA OTBETHI HA 3aJaHUS U
KpaTKie YKa3aHUA 0 BBIIMOJHEHNIO Pa3BEPHYTHIX 3aJaHMIA.

OI'a, Tak e Kak um EI'D, He TpebyeT HHMKaKOil 0co00i
TMOATOTOBKHY, HEOOXOAMMO IIPOCTO CHCTEMATHUECKOe 3aHATHE
OpeIMeTOM B paMKaXxX IIKOJbHOM mporpaMMbl. COOPHHUK IIO-
MOTaeT IPUBLIKHYTh K HOBBIM (D)OpMAaM ITOCTAHOBKM 3aTaHUI
B pamkax OI'D.

Ycmnexos BaM, Joporue pedaATa U MX HACTABHUKINI!

C ysaxcenuem, H.K. Xannarnos
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B cOopHUuKe mpeacTaBIeHbl 3aJaHAA PA3HBIX THUIIOB.

® 3amaHusa, Tpedymolue BEIOOPA ABYX BEPHBLIX OTBETOB U3
HECKOJIbKMX BapHMAHTOB, 3allCHLIBAIOTCA B BUIE IIOCIEIOBa-
TeabHOCTH IUMP (B J1000i1 0UEPETHOCTH), COOTBETCTBYIOIITUX
HOMepaM JIBYX BepHBIX 0TBeTOB. Hampumep:

Ha pucyHke npepctaBneH rpaumk 3aBUCMMOCTU TeMne-
paTypbl OT BPeMEHU Ans npoLuecca HarpeBaHWUs CIMTKa
CBUHLA Maccon 1 Kr.

t, °C/)

327 -

227 -

127 1
27

t, MUH

BbibepuTe M3 npepsioXeHHOro MepeyHs ABa BepHbIX
YyTBEPXAEHNS N 3anuwunTe B oTBeTe undpbl, Nog4 KOTO-
PbIMW OHU yKa3aHbl.

1) BHYTpeHHssi 3Heprusa CBMHUA 3a nepBble 5 MUHYT Ha-
rpeeBaHus ysenmumnacb Ha 13 kXK.

2) B Touke B cBMHeL, HaxoAWUTCH B XMOKOM COCTOSIHUMW.

3) TemnepaTypa nnaBneHus cBuMHUA paBHa 327 °C.

4) Mpu nepexope cBUHUA U3 coctosiHus B B cocTtosiHMe
B BHYTpeHHAA 3Heprusa CBUHUA HE M3MeHUnach.

5) B Touke A Ha rpaduke CBMHEL, HaXoAUTCS YACTUYHO
B TBEPAOM, HYaCTUYHO B XWUAKOM COCTOSHUM.

OTBeT:|1|3,I/U'Il/I |3|1|

¢ 3amaHusd ¢ IOoJyUYeHNeM YKNCJIEHHOro OTBETa B BUE IIeJIOT0
YHCJIa WU KOHEUHOH AeCATUYHOMN APO0OH CIIeYeT 3aINChIBATDL B
IIoJIe OTBETAa IOCJIe 3aJaHNnsd, OTBOAS B Os1anKe oTBeToB Ne 1 mist
3aIATON B MECATUYHOU APOOU OTAENbHYIO AUYEHKY TaOJUIILI 1
BBIpaskasi OTBET B YKA3aHHBIX efnHMNIIAX. Hampumep:
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Tenexka maccon 20 Kr, ABMXKyLLAsnCa co ckopocTbio 0,8 m/c,
cuennsieTcs ¢ apyron Tenexkom maccom 30 Kr, ABMXKyLLENCS
HaBcTpeyy co ckopocTbto 0,2 m/c. Yemy paBHa CKOpOCTb
OBVDKEHUA Tenexek nocie cuenkm?

OTtBeT: 0,2 wm/c.

(B 6naHke OTBeTOB:)

o 3amaHus, TpeOyOIIe YCTAHOBJIEHUS COOTBETCTBUSA
MexIay (hU3UUeCKOM BeJIMYNHON U XapaKTepoM e€ u3MeHeHu,
MeXIy (pu3muecKoil BeJIWUYMHON 1 ITPUOOPOM s €€ m3Mepe-
HUA, MeXKAY PUCYHKOM 1 (DOPMYJION U T.H., 3aIIMCHIBAIOTCA B
BUJIe IOCJIETOBATEJIBHOCTH UMD B AUEHKAX TaOJIUIILI IO OYK-
BaMU, CTPOT'O COOTBETCTBYIOIIUMM TOM MJIM MHOU hU3UUECKON
BeanunHe (PUCYHKY U T.11.). Hampumep:

YCTaHOBUTE COOTBETCTBME MeXAy GU3NYECKUMU BeENU-
YnMHaMU U Npubopamu ANd U3MEPEHUs 3TUX BENUYUH.
K Kaxpomy anemeHTy nepBoro crondbua nogbepute co-
OTBETCTBYIOLMA 3NEMEHT U3 BTOPOro cronbua.

OUN3NYECKNE BEJTMYUHBI MPNBOPHI
A) aTmocdepHoe paBreHue 1) maHomeTp
B) Temnepatypa Bo3ayxa 2) TepMomMeTp
B) BnaxHocTb BO3ayxa 3) kanopumeTp
4) bapomeTp-aHepoup,
5) rurpomeTp

A|b|B
412|5

OTBeT:

e Cpenu 3afaHUM BCTpeUalOTCs TaKie, Tae TpedyeTcs OT-
BETUTH (bafc'rnqecxn Ha OBa BOIIpOCa, IIOJYYMUTH ABa YHCJIA U
BHeCTHU UX B OJIaHK oTBeTa 6e3 rmpobena. Hampumep, B 3agaunnu
npuBoauTcAa oTorpaduda CTPEJOUHOTO aMIepMeTpa ¢ IeHOU
neaeuus 0,1 A, a crpenka mpubopa cTouUT Ha gejdeHunm 2 A.
B saganum TpebyeTca sammcaTh HDOKasaHUs IIpubopa c IIo-
TPEITHOCThIO U3MEPEeHU, paBHOM IieHe AeseHUa mpudopa. OT-
BeT (2,0+0,1) A zamuceiBaeTcs B OJIaHK CJIEIYIONIUM 00pa3oM:

ojof, 1] | |

OTBeT:| 2

I I
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® B psage samanuii TpebyeTcsa BOMCATL CJIOBO, IIPH STOM
B TeKCTe OJA u30eKaHus PasHOUTEHHHN U IpaMMATHUUYECKUX
OIINOOK IPUBOAATCS BaPUAHTEI CJIOB, OOHO M3 KOTOPBIX BIIHU-
chIBaeTcsA B Os1aHK oTBeTa. Hampumep:

3anuwmnTe CIOBOM HasBaHue (MPOTOH, HEUTPOH, 3/eK-
TPOH, MO3UTPOH) YacTuupl X ANA ypaBHeHUs aaepHOWn
peakunn

23 2 24
NnoJib3yaACb 3aKOHaMU COXpaHeHUA 3apsafa M MacCoOBOro
ynana.

OTBeT:|H|e|Vl|T|p|o|H| |

IIpu sTOM cOBOCOUETAHUHSA C IIPEAJIOTOM, HAIPHUMEDP «OT
HalOogaTeasd», BIUChIBaloTCA 0e3 mpolbesa IIocje mpenjora,
TO €CTh KaK OLHO CJIOBO «OTHAOJIIOLATEA».

® 3amaHus, B KOTOPBIX TPeOyeTcsa 3aIllOJIHUTEL HPOIIYCKU B
TEKCTe CJIOBAMH WJIM CJOBOCOUETAHMSIMM M3 CIIMCKA, IIPHUBe-
IEHHOIO IIOCJI€ TEKCTa, TPeOYIOT BHUMATEJIbHOTO IIPOUYTEHUS
TEeKCTa 3aJaHUA U BbIOOPA M3 CHMCKA IOAXOAAIIUX CJIOB, KO-
TOpPBIE HOJKHBI COOTBETCTBOBATL HE TOJIBKO 3HAHUAM OIpee-
JIEHHOTO pasfeJa (PU3NKHU, HO U IPaBUJIAM PYCCKOr'O S3BIKA.
3aTeM HYKHO mOJ OYKBaMM, 0003HAUAIOIIIUMU IIPOIIYCKHU B
TEKCTe, IIOCTABUTHL HOMEPA BBIOPAHHLIX CJIOB MJIHK CJIOBOCOYE-
TaHWH, KOTOPEIE JOJMKHBI CTOATH B TEKCTE€ BMECTO IIPOIIYCKOB.
Hampumep:

I'IpquTal7|Te TEKCT U BCTaBbT€ BMECTO MPOnyckoB C/10OBa
nnn CanoBoCoO4YE€TaHNA U3 I'IpVIBe,D,éHHOFO HWnxe
CNUCKa.

Ecnin B npobupky ¢ pTyTblo HanuTb Hebonbluoe
KONMYeCcTBO BOAbl M pacTUTENbHOro Macna, B
Her oKaxeTcs Tpu cosi BewecTB (cMm. puc.). 310
OKa3blBaeTC BO3MOXHbIM, MOTOMY 4YTO Macno

(A) c pTyTbio M BOOOWN, a TaKXe He
BcTynaet ¢ Humm B __ (B). Xunakoctn B
npobupke mMmetoT pasHyto __ (B) n noatomy
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pacnonaratoTcs Tak, YTO HaBepxy OKa3blBaeTcs XWA-
KOCTb, UMetlow,aa HammeHnbwyto ().

CNCOK CNOB U CITOBOCOYeTaHVMN:

1) cmewwmBaeTcs

2) XuMMYeckoe B3aMMoOencTeue
3) maccy

4) nnoTHOCTb

5) npo3payHoCTb

6) He cMelMBaeTcs

3anuwunTte B Tabnuuy Homepa BbIOpaHHbLIX cnoB (cno-
BOCOYETaHWUI) NOA COOTBETCTBYIOWMMN OyKBaMMU.

A/B|B|T

B 61aHK OTBETOB IIEPEHOCUTCA coueTaHue Hudp B TOM Ke
mopsifke, KaK 1 B Ta0auie. B nagHoM ciaydae 9To OyAeT 4uCIo
6244.

¢ 3amaHUA C PasBEPHYTHIM OTBETOM, IIPEACTABJIAIOIINE
coboii pacuéTHyio 3azady 1o (pusmkKe, cienyeT o(popMUTH
B TeTPaau WU Ha JINCTOUKE TaK, UTOOBI pellleHre COMeP:Kajo
KpaTKyio samuch yciaoBuda ([amo: ...), GopMyabl, OpuMeHe-
HUe KOTOPBIX HEOOXOMMO 1 JOCTATOUHO JJIA PellleHus 3a1ad,
MaTeMaTHYecKue IIpPeodOpasoBaHUA U PACUETHI, IIPUBOIAIINE
K IPaBUJILHOMY YHCJIOBOMY OTBETY C YKasaHUEM eTUHUIL 13-
Mmepenuii. Ilpumepsl odopMIeHUS IIPUBENEHBI B pasielie
«OTBeTHI 1 YKa3aHUI» .

IBa 3amaHusa ¢ Pa3BEPHYTHIM OTBETOM, IIPEACTABJIAIOIINE
coboii 3aZaum Ha KadvecTBEHHOe O0BLsACHeHIUe HabJI0ZaeMOro
SIBJIHUS, HOJYKHBI, IOMHUMO IIPAMOI'0 OTBETa HA BOIIPOC, CO-
Iep:KaTh JIOTUYEeCKU CBA3aHHOe 000CHOBaHME OTBETa, Ommpa-
oleecd Ha 3aKOHBI (usuKu. MaKCUMaJbHBIA ITePBUYHBIN
O6asnm 3a mux paBeH 2. OTBeT Ha TaKue 3aJaHUA JOJKEH CO-
Iep:KaTh ABa 9JIEMEeHTa: OTBET Ha ITOCTaBJIEHHBINA BOIIPOC U €T0
00'bsICHEHME, OIIpalolileecs Ha 3HaAHNE 3aKOHOB pusnKku. Tak
oTBeT Ha Bompoc «KaxkumMu OyayT xKasaTbcsd OYKBBI, HAIMCAH-
HbIe KpacHOIi macToi Ha 0eJioi Oymare, ecjii UX paccMaTpHUBa-
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IOT Yepes3 CUHUI cBeTOPUILTP?» MOJKEH COAepPKaTh IPAMOI
oTBeT «BYKBBHI OyAyT KasaTbCsa UEPHBIMU», TaK U OO0BSICHE-
HUe, YKasbIBalllee, UYTO Ha Oymary majgaeT OeJblii CBeT, CO-
Iep:Kalluil 3JIeKTPOMATrHUTHEIE BOJHBI, COOTBETCTBYIOIINE U
KpacHOMY IIBETY, U CUHEMY IIBeTy; KpacHas KpacKa oTpaka-
eT KPACHBIH IIBeT, IOTJIOIAs BCE OCTaJIbHLIE, a CHUHUI CBe-
TOPUILTP He MPOHYCKAET BOJHEI «KPAacHOro IBeTa». TaKum
00pa3oM, OT MeCT PACIIOJIOKeHuA OYKB 0 Ijaa3 He JOXOIUT
HUKAKOI CBET, UTO MHTEPIPETHUPYETCI MO3TOM KaK UEPHBIN
nBeT. B pexomeHmanmuax s SKCIEPTOB MOKET OBITH yKa-
3aHO, 003aTEeJLHOCTh YIIOMUHAHUA B OTBETE ABJEHUH OTpa-
JKeHUA U IOTJIOIIeHNU A, a TaKiKe colep:KaHusa B 6eJIoM cBeTe
Ha0oOpa CBeTOBBIX BOJIH PA3HOM IJIMHEI.

® 3amaHusa HA PabOTy ¢ HAYUHO-IONYIAPHBIMU TEKCTaAMU
MOTYT COLepP:KaTh HECKOJbKO BOIIPOCOB, TPEOYIOIINX BLIOOpPA
IPaBUJILHOTO OTBETA, 1 BOIIPOC, TPEOYIOINiI Pa3BEPHYTOTO OT-
BeTa.
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JECATHYHBIE IPUCTABKHA

HaumenoBanue O6o3nauenue MuoskuTeJ b
rura T 109
Mera M 106
KILJIO K 103
TeKTO r 102
ey I 101
CaHTHI c 1072
MUJLIH M 1073
MHIKPO MK 10-6
HaHO H 1079
MIKO I 10712

KOHCTAHTBI
YcxopeHue cBOOOIHOrO HAJEHN Ha 3eMJIe g=10 m/c?
T'paBuTanMOHHAA HOCTOSHHAS G=6,7-10"11 H-m2/xr?
CKOpOCTh CBeTa B BAaKyyMe c=3-108 m/c

JJIeMeHTaPHBIH 9JIeKTPUYECKUH 3apA

e=1,6-10"19 Kn

1 a.e.M. (ATOMHaA € TUHUIIA MaCCHI)

1,66057 102" kr

Macca AJIEKTPOHA

0,0005486 a.e.m.

Macca npoToHa 1,00728 a.e.Mm.
Macca HefiTpoHa 1,00867 a.e.m.
Macca agpa pefiTepus 2,01355 a.e.m.
Macca agpa Tputusa 3,0155 a.e.m.
1 a.e.M. 9KBUBAJICHTHA 931,5 M»B

IIJIOTHOCTD, kr/m3

GeH3uH 710 npeBecuHa (cocHa) 400
COUPT 800 napaduu 900
KepOoCUH 800 JEn 900
MacJI0 MaITunHHOE 900 ATIOMUHUN 2700
BOZA 1000 MpaMop 2700
MOJIOKO IIeJIbHOEe 1030 IIUHK 7100
BOZa MOpCKas 1030 CTaJIb, JKeJae30 7800
TJINIePUH 1260 MeIb 8900
PTYTH 13 600 CBUHEI] 11 350
KOHCTaHTaH 8800 BOJIbpam 19 300
HUKEJUH 8800 HUXPOM 8400
cepebpo 10 500 CTEKJIO 2500
0JIOBO 7300
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YIAEJBbHAA
TeNJI0EMKOCTb, Temjaora,
Ik /kr - °C Tk /KT

BOJBL 4200 mapooOpasoBaHUA BOIBI 2,3-106
cmpra 2400 mapoobpasoBanuda ciupra | 9,0 - 10°
JbIa 2100 MJIaBJICHUS CBUHIA 2,5 104
AJTIOMUHUSA 920 IJIABJICHUS CTAJIN 7,8 - 10%
cTaJan 500 IIJIaBJIEHUA 0JI0Ba 5,9-10*
IIUHKA 400 IJIaBJICHUS JbIa 3,3-10°
Menn 400 CTOpaHUA CIUPTA 2,9 - 107
0JIOBA 230 cropaHus KepocuHa 4,6-107
CBUHIIA 130 cropaHus 6eH3WHA 4,6 - 107
GPOHBBI 420

Temuneparypa niaaBieHus, °C

Temneparypa kunenus, °C

CBUHILA 327 BOJBI 100
0JIOBa 232 coupTa 78
JbIa 0
AJIOMUHUSA 660

YaoeapHOe 3JIEKTPUYECKOe COIPOTHBJIEHHE,

Om - mm2 / m (mpu 20 °C)

cepebpo 0,016 HUKeJINH 0,4
Menb 0,017 HUXPOM (CIJIaB) 1,1
AIOMUHUI I 0,028 dexpaib 1,2
2KeJies3o 0,10 CTaJb 0,12
BOJIbpPaAM 0,055 KOHCTAHTAaH (CIJIaB) 0,5
CBUHEI] 0,21 0JIOBO 0,12

HopmaasHasle ycaosus: gasiaerue 10° I1a, remneparypa 0 °C




1.1.

1.2.

Paspen 1
MEXAHUNYECKUE ABJIEHAA

TEMA 1. MEXAHWUYECKOE ABWMXEHWUE.
TPAEKTOPUSA. MNMYTb. NMEPEMELLEHWE.
PABHOMEPHOE MPIMOJINHENHOE OBU)XEHUE.
CKOPOCTb. YCKOPEHUE

B cmopTmBHOM 3ajie UeJIOBEK HAXOAUTCS Ha IBUMKY-
mielica OOPOKKe TpeHasképa. [[Burarenb TpeHa'KEpa
paboTaeT, paccTOsSHWE OT TOJIOBBI YeJOBEKa [0 II0JIa
U CTeH 3ajla He MeHsdeTcCd.

MoKHO yTBEpPIKAATh, UTO I'0JIOBA UYEJOBEKA

1) mBUIKETCS OTHOCUTENHBHO JOPOMKKU U OTHOCUTEIHHO
moja B 3aje

2) OBUKETCA OTHOCUTEJIBHO JOPOKKM M He IBUMKETCS
OTHOCHUTEJIBHO II0JIa

3) He ABUIKETCS OTHOCUTEJBHO MOPOMKKU U OTHOCH-
TeJBHO IT0Ja

4) He ABMIKETCS OTHOCUTEJNHHO JOPOKKM, HO IBUKETCSA
OTHOCHUTEJLHO II0JIa

OrBerT: l:l

IBHKyTCA TPU TeJsa: YJIUTKA II0 cTedo pacrerusd (1),
MOTOpHAA JIOAKA IO IMTOBEPXHOCTU BOAKI (2) U peaKkTuB-
HBIII camMoJéT B Hebe (3).

HBr:xeHNe Tejla MOMKHO XapaKTepu30BaTh TPAaeKTO-
puei



TEMA 1. OnncaHune mexaHmyeckoro asuxeHns. CKopocTb. YCKopeHue 15

1) Tosbko B caydae 1
2) TonpKO B cayuae 2
3) TonBKO B ciaydae 3
4) BO BCeX TPEX CIyYadX

Orser: I:l

1.3. ABumamofeJuCT IPOBOAUT HCHBITAHNE MOJEJU CaMO-
JIéTa HA IPUBA3U IIOCTOSHHON AJHWHLI, BPAIasch BO-
KPyr CBOEN ocu UM He MEHsS BBICOTY MOJEJH OTHOCHU-
TeJbHO 3eMuau. IlocTaBbTe B COOTBETCTBME TEJIO OT-
cuéra u (HOPMY TPAECKTOPUU MOJIEJIH.

K Kamoii mosuIuy IIEPBOTO CTOJIOIA IIOLOEepUTe
COOTBETCTBYIOIIYIO MO3UI[MI0O N3 BTOPOr0 CTOJOIA H
3aIlUIIUTE B OTBET BBLIOPAHHYIO IU(MPY PALOM C COOT-
BeTCTBYIOIIEell OYKBOIA.

i ®OPMA TPAEKTOPUN
TEJIO OTCYETA MOJIEJIN

A) KameHb, JieKaluii Hemajgexko | 1) mpsamas

OT aBHUAMOJEJINCTa 2) OKPY’KHOCTH
B) KucTe aBUMaMomeaucTa 3) Touka
4) mapabosa

OrBerT:

1.4. BriOepuTe BepHOe yTBep:KIEHUE.

Ilyts aBaserca
1) crangpHOI BeJIWUYUHOI, a IepeMelleHre BeKTOPHOMH
2) BEeKTOPHOII BeJIMUYUHOI, a IepeMelleHre CKaJIApHOi
3) CKaJIApPHON BeJIWUYMHOI, TaK Ke KaK IepeMelleHNe
4) BEeKTOPHOU BeJWUYMHOI, TaK Ke KaK IepeMelreHue

Orser: |:|



