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Oco0ennoctu KUM EI'D B 2017 roay

- [IpoueHT MaKCHMAIbHOIO
Konn- MaxkcH-
. MepBHYHOrO Oanna 3a 3aJaHHAg
. YacTe | 9eCTBO | MAIBHBIH . .
Ne JAHHOH YACTH OT MAaKCH- Tun sazannn
padoTeI | 3ana- MepBHYI-
. " MaJIBHOIO NIepPBHYIHOTO Oania
HHH HEIH 0amnn -
3a BCIO paboTy. pagHOTO 50
1 | Hacte 1 23 32 64 C KpaTKHM OTBETOM
2 | Hacts 2 8 18 36 C EKpaTKHM OTBETOM H
Pa3BEPHYTEIM OTBETOM

Htoro 31 50 100

Yacrte 1: 23 3amanus
v'10 3agaHuii ¢ 3aMKChbI0 OTBETA B BUJIEC YHCIIA

v'1 3aaHue ¢ 3aIMChIO OTBETA B BHUJIE CJIOBA

v'2 3aaHusI C 3alMCHIO OTBETA B BUJIE ABYX YHCEI

v'4 3a7aHus Ha MHOXKECTBEHHBIN BEIOOD (2 oTBeTa U3 5)
v'6 3a7aH1il Ha COOTBETCTBHE U N3MEHEHNE BETNYNH

Yacrp 2: 8 3a1a4
v'3 ¢ KpaTKUM OTBETOM,
v'5 ¢ pa3BepHYTHIM OTBETOM
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Ha 3x3amene nmo pusuke
MOXKHO:

v CHpaBO‘IHI)Ie AAHHBIC B HAYAJIC BaAPpHaHTaA

v JIuHelika

v HenmporpaMMupyeMblii KaJbLKyJIATOP (BCe
apuMeTHYIECKHE 1eUCTBUS, ONePaALlAH
BO3BE/ICHUS B KBAIPAT M U3BJICYCHUA
KBAJIPATHOI'0 KOPHS, BHIYMCJICHUSA
TPUTOHOMETPUUYECKHUX (PYHKIIUHA

HEJIb35: kanbkyJasaTop, uMeomuii
v pYHKIHH IPOrpaMMHPOBAHHUS

v GyHKIMH nepeaadyu JaHHBIX HA BHEIHHE
HCTOYHUKHA




IIpumep crpykrypsl KUM B yactu 1
(oTBET B BHJI€ YHCJIA)

Ha pucyHKe mpeacraBled  rpaduk  S. M|

3aBHCHMOCTH IOVTH S BEIOCHIIEOHCTAa OT 250
BpeMEHH I. Haiinurte CKOPOCTE 5y y
BEIOCHIEIHCTA B HHTEpPBAlIE BPEMEHH OT /
50 10 70 <. 150

100

50

-
0 10 20 30 40 50 60 70 1. c

OTBeT: /53 M/C. 1T 7, 5

OmnpenennTe CHIY. IOA IeHCTBHEM KOTOpPOH MmpyvAHHaA KécTkocThio 200 H/im
VITHHHTCA Ha 5 CM.

OT1BeT: H.

B HHepnHaIpbHOH CHCTEME OTCYETa TE€I0 MAacCOH 2 KT JABHKETCA M0 INpAMOH B
OIHOM HaIlpaBJIEHHH IO JeHCTBHEM MNOCTOAHHOH CHIBIL. paBHOH 3 H. Ha ckonsko
VBEIHIHTCA HMITYJIBC Te€la 3a 5 ¢ ABHKCHHA?

(OTBET: HA KI*M/C.




IIpumep crpykrypsl KUM B yactu 1
(oTBET B BHJIE CJIOBA)

13

JIeKTpHUECKad Ik, COCTOAIIAA H3 YeTBIPEX 3 +
OPAMOTHHEHHEIX TOPH30HTAILHEIX IIPOBOIHHKOB (1-2. 2-3. Rz +
3-4. 4-1) U HCTOUYHHKA MOCTOAHHOIO TOKA. HAXOIHTCA B -

OTHOPOIHOM MArHHTHOM IIOJ€. HAIPAaBIEHHOM BEPTHKAIBRHO
BHH3 (CM. pPHCYHOK, BHI CBepxy). Kak HampaBieHa L
OTHOCHTEIIRHO PHCVHKA (6npaeo. 61e60. 66epx. 6HU3, K HAOI0O0AmMeN0. Om
Haoawoamensa) BBI3BAHHAA ISTHM I[IOJIeM CHIa AMOepa, IelCTBYIOIIAd Ha
IPOBOIHUK 2—37 OTBET 3aIlHIIHTE CTIOBOM (CTTOBAMH).

OTBeT:

Omer: _ 8npaso |

EBI‘I PABO




IIpumep crpykrypsl KUM B yactu 1

(ycTaHOBJIEHHE COOTBETCTBHS MeKIYy (pM3HYeCKMMH BeJIMYNHAMHU U GopMYyJIaMHu)

7 | Ha rmagkoMm rOpH30HTAIBHOM cToOle OpycOK Maccoi M,

IPHKPEIUIEHHBIH K BEPTHKAIBHOH CTeHe MPYKHHOH J ~—
KECTKOCTRIO k. COBepIIaeT TapMOHHUSCKHE KodebaHHA C M
AMILTHTYI0H A (CM. PHCYHOK). Y CTaHOBHTE COOTBETCTBHE

MEKIY (QH3HISCKHMH BeTHIHHAMH H (opMyIaMH. IO 4 /

KOTOPBIM HX MOKHO PacCUHTATh.

K Kak7oil MO3HIHH MePBOTO CTOI0HIa MOAO0EpPHTE COOTBETCTBYVIOIIYIO ITO3HITHIO
H3 BTOPOro CTOoI0mAa H 3amHIIHTEe B TAaOIHIY BRIOpPaHHBIE ITHQPEI IOX
COOTBETCTBYIOIIHMH OVKBaMH.

QITBIYECKIIE BEJIITHITHBI OOPMVJIbBI
A) mepHoI KoaedaHHH rpysa M
b) aMIITHTYyJa CKOPOCTH Ipys3a 1) 2m A
M
2) A
) AT
ﬁr
3) 2
) N
fIL,
A J—
9 M
Alb AlS
OTBeT: Ay 71y




IIpumep crpykrypsl KUM B yactu 1

(ycTaHOBJIEHHE COOTBETCTBHS MeKIy (PM3HYeCKMMH BeJIMUYMHAMHU U rpaduKkamMu)

18 | Konnencarop komebaTeqsHOT0 KOHTYpa MOJKTIOUEH K HCTOUHHKY T —
TIOCTOSTHHOTO HamnpspkeHHS (cM. pHCYHOK). B moment 7=0 >

nepekroyatens K mepeBomaT w3 monoxeHHs | B momoxeHue 2. +C Kol
['paduku A u b npencraBiaroT H3MeHeHHS (DH3HUECKHX BETHYHH, —| |—0)$

XapaKTepH3YIOIMHX Kone0aHHA B KOHType TIocle 3Toro. 1 — T
mepuoyil  koneOaHWi.  YCTaHOBHTE  COOTBETCTBHE  MEKIY
rpadHKaMH H (QH3HUECKHMH BeIHUYHHAMH, 3aBHCHMOCTH KOTOPEIX 7

OT BpeMeHH 5TH TpadHKH MOTYT TpeNCTaBIATh. K KakIoiH

TIO3HIHH EPBOTO CTOJNONA MOJAOEpHTe COOTBETCTBYIONIYIO MO3HITHIO BTOPOTO H
3aIHIHTE B TAOIHITY BEIOpaHHEIE MH(PEI ITOJT COOTBETCTBYIOIMIHMH OYKBaAMH.

2

IPAOHKH OU3HMYECKHWE BEJIMYHMHDBI
A) 1 1) cHIa TOKa B KaTyIIKe
. 2) 3apsAn TeBoil OOKIANKH KOHIEHCATOpa
W 3) 9Heprus MarHHTHOIO IOJIA KaTyIIKH
0 T ¥ 4) MOMYIb HANpPSUKEHHs Ha KOHIEHCaTope

B) !

OtBeT:




Ipumep crpykrypsl KUM B yacrtu 1
(u3MeHeHHe (pU3NYeCKUX BeJIMYUH B MPOIeccax)

12 | B ODWIHHIPHYECKOM COCYIE MO MACCHBHBEIM TOPITHEM HAXOIHTCH
ra3. [lopmieHs HE 3aKpEIUIEH H MOKET MEepPEMEMAThCa B cocyae 6e3
TpeHHA (CM. PHCYHOK). B coCyn 3akaudBaeTCd €€ Takoe IKe
KOJTHYECTBO ra3a IPH HEH3MEHHOH TeMmmeparype. Kak H3MEHATCA ||
B pe3yIIbTaTe 3TOTO JaBICHHE T'a3a H KOHIICHTPAIHA €70 MOTIEeKY1?
JIns KakIoH BETHUYHHBI OMPEIETHTE COOTBETCTBYIONIHII XapakTep
H3MCHEHHA:

1) yBemHUHTCA
2) VMEHBIIHICA
3) HE H3MEeHHTCH

3amumuTe B TAaOIHIY BBIOPAHHBIE MH(PHI ITA KaATOH (PH3HUSCKOH BEIHUYHHEL
[TH(PEI B OTBETE MOTYT MMOBTOPATHCA.

JlaBiIeHHe raza KoHneHTpamma
MOJIEKYT rasa




IIpumep crpykrypsl KUM B yactu 1

(MHTEpIpeTanus Pe3yJbTATOB ONBITOB, MPEICTABICHHBIX B BHAE TA0JHIbI HJIH IPadUKOB)

Ha prcyHKe H306pakeHH! rpadHKH 3aBHCHMOCTH MOITHOCTH JTAMITHl HAKATHBAHHSA
16 | P=P(T) H coONpoTHBIeHHs €& ciHpamd R=R(T) OT TeMmmeparypkl. BriGepure
JIBa BePHBIX YTBEPIKIEHHs, KOTOPEIe MOJKHO C/IelIaTh, aHATH3HPYS STH TpadHKH, H
3aIHIIATe B TaO/IHITY HX HOMepa.

P, Bt| R. OMm |
140
200 . /_,
100 =
.-F"’- /
__---""".' 60.-.;
0 oL
2000 2400 2800 3200 3600 1. K 2000 2400 2800 3200 3600 1. K

1) HampsbkeHHe Ha cIHpalTd JTaMIIBl IOPH IOABOAHMOH MommHocTH P =200 Bt
MeHbIIe 150 B.

2) CoIpoTHBIEHHE CIIHPAIH JIAMIIEI IIPH IOJBOJHMOH MONIHOCTH P =100 Br
paBHO 80 Om.

3) C yMeHBIIeHHeM MOINHOCTH, IIOJBOJHMOH K JIaMIle, HalpsDKeHHe Ha Hei
majaert.

4) HanpskeHHe Ha JaMIle Bo3pacTaeT IIPOIIOPIHOHANBHO IOJBOAMMOH K HeH
MOIITHOCTH.

5) HampsokeHHe Ha CHHpaTH JaMIlbl IIPH MOJBOJHMOH MONTHOCTH P =100 Bt
pasro 100 B.

OtBeT:




Yactp 1. Oco0eHHOCTH 3aJaHUNA

3aganus ¢ KpaTKHM OTBETOM B BH/E YHCJIA:
v’ 1IeJI0€ YKCII0, KOHEeYHas JeCATHYHAs Ipo0b, 3HAK « MUHYC

v’ C y4eTOM 3aJaHHBIX €INHMI] BEINYNH (KpaTHBIE, JOJILHEIE)

Kakyio paboTy coBeplaeT HISANBHHE Ta: p 10*IIa .
NpH Nepexo]e HI COCTOAHHA 1 B cocToAEHE 2 ] A — pA V
(cM. pHCVHOK)?!

A =3-10°Ila-4m’=

‘ =120000/T»c =120x/Tc

OTteeT:
0 | 20

C KakoH CcHMOH B3aHMOIEACTEVIOT B BaKYVME [OBA MATeHBEHX 3apI#eHHEIX
MIAPHKA, HaXOJAIIHXCA HA PAcCTORHHH 4 M JIpyTr oT IOpyra’ 3apAl KasIoro

mapeka 8-107° Kn.

OTBeT: MEH.




Yactp 1. Oco0ennocTu 3aganusa 19

19 Ha pHCcyHKe mpencTaBieH @parmeHT IlepHOOHYecKOH CHCTeMBI 371eMeHTOB

O H. Menzeneesa. Ilon HasBaHHeM KaiOOT0 3IeMeHTa [PHBEISHBI MACCOBBIE
THCIA er0 OCHOBHBIX CTAOHIBHBIX H30TOHOB. IIpH 3TOM HEHEHHHA HHIESKC OKOIO
MACCOBOTO YHCIA YKa3bBaeT (B npﬂuemax) pacnpocTPaHEHHOCTE H30TONA B

IIPHPOIE.

_ Li 3 | Be 415 B
2 II THTHA SERLLTHA S0P
?93 ﬁ'.':-t glEHII 11313 1':]2!:!

Na 11|Mg 12|13 Al

3 T HATPUE MATEDTH ATTOMHETE
leHII 24?92‘5112510 z?mu
K 19(Ca 20| Sc 21
IV EATHA KATIEA CEAETEE
4 3993 416-.‘- 4{}5?." iH’].l 45'1["]
20 Cu| 30 n| 31 Gal
V MEDR LTHEK rATTHA

6359 6331 |644966,508,9| 69, Tlyg

Omnpefenmdre ©HCI0O [POTOHOB H UHCAO0 HEHTPOHOB B 4Ope  CaMOIo
PacIpoCTPAHEHHOTO H30TONA KATHS.

Hucno NpoToHOB | HHCI0 HEATPOHOB 19 I 9 2 0

OTBeT:

B onanx omsemoe Nel nepedecume MOAbKO HUCHA, 0e3 Npodenos U Opyaix
OONOTHUMETLHBIX CUMEDIO8.




19

Ha pucynke mnpexactasieH (pparmeHT Ilepmommgeckoil cuctemel 31neMeHToB J[ M. MenneneeBa. Ilox

Ha3BaHIICM KaXJO0TO 3JIeMEHTa IIPIBSICHBI MACCOBBIC HYIICIa €TI0 OCHOBHBIX CTaOIITIPHBIX H30TOIIOB. HPH

3TOM HIDKHIIN HHIEKC OKOJIO MacCOBOI0 HIICTIA YKasbIBacT (B HpDHE‘HTHX) pHCHPDCTpEIHéHHOCTB IT30TOIIA B

IpUpOIE.
Li 3 | Be 415 B
2 II JIMTHIL BEPHITTHH BOP
?93 6? 9103 ]180 1020
Na 11|Mg 1213 Al
3 111 HATPHI MATHH ATTIO MUHMEA
2m  |4499261129)0 211
K 19| Ca 20 | Sc 21
IV KAJTHT K ALY CKAHITHI
4 3953415, | 404, 445, 45,
29 Cu| 30 Zn| 31 G4
V METE IMHK T ATUTHE
634 655,  |6449665568,5| 69 7140

baza OUIIN — 3aganusa

IMMPOIIBIX JICT

11&:»{3? PaBHBI 9IICIO IIPOTOHOB II 9IIC/IO HEﬁTpDHDB B Apec CaMOIO paCUpUCTpﬂHéHHDFD I130TOa Mean?

1)

[IPOTOHOB, 34 HeﬁTp@

2) 34 mpotoHa, 29 HeilTpoHOB

3) 29 npotoHOB, 29 HelITPOHOB

4) 63 npoTona, 69 HeilTPOHOB
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Yacte 1. OcodennocTH 3a1anusa 22

C nomompi OapoMeTpa NPOBOJHIHCE H3MEpeHHA aTMOCchepHOro JaBICHHA.
Bepxnas mkana OapoMerpa mnporpaayHpoeaHa B kKlla. a HHKHAA IIKala —
B MM pT. cT. [lorpemsocTs H3MEepeHHH JaBIeHHS PAaBHA MOJOBHHE LIEHBI JeIeHHA
mKaasel OapoMerpa. Uemy paBHO aTMocdepHOe AaBiIeHHe IO pe3yabTaTaM 3THX
H3IMepeHHH, H3MepeHHoe B K[[a?

3anHmmTe B OTBET MIOKA3aHHA OapoMeTpa ¢ YIeTOM MOIPeIIHOCTeH H3IMEePeHHH.

Oteert: ( 99,40 - 0,05 ) x[1a.




V4eHNK co0pa 37eKTPHYecKyIo [ellb, COCTOSAINYI0 U3 OaTapeliKi, ABYX pe3lCTOPOB. aMIIepMeTpa 1
BOosIbTMeTpa. [locie 3Toro oH NPOBEN U3MepeHId HANIPS/KEHIII Ha OHOM 113 Pe3ICTOPOB 1 CIUIBI TOKA B
rer. IlorpemnsocT n3MepeHns CIUIbl TOKa B LIeMI I HalIpSKeHIA Ha NCTOYHIKE PaBHBI II0JIOBIHE IIEHEI
JieJIeHNd IKal IpuoopoB. UeMy paBHO MO pe3yiIbTaTaM 3THX H3MEePEeHIIT HallpsSKeHle Ha COIIPOTHBIeHI

Ry?

g((j-gi gii E> baza ©OUIIN — 3aganua
T7+0.2

4) (4.60+0,01)B

2 4 °* 6 0 ° 1




Yacte 1. OcodennocTu 3aganuda 23
(TpM Moae I 3aJaHUMN)

Heotxomguumo cobpaTk IKCOSPHMEHTANBHYH VCTAHOBKY, ¢ IOMOIIBH KOTOPOH
MOAHO ONpefelHTE: IVIOTHOCTE ATIOMHHHEA. 14 3Tore IMKMIRHHE BIAT CTAKAH C
BOJOH H alTIOMHHHEBEIH MapHE. KakHe IBe NOIHIHH HI IPHEEIEHHOTO HEKE
nepedHEs  0OOpPYIOBAHHA HeoOXOOHMC JONOIHHTEIRHO HCIOIEIOBATE OI4
NPOBEIEHEA 3TOT0 IECIepHMeHTa’

1) 3MEKTPOHHEIE BECEL
2) MEHIVPEA

3) TTHHEHEA

4) TEPMOMETP

5) [IpVEHHA

B oTBeT anMOmTe HOMEPA BEIOPAHHOIC 0DOPYIOEAHHA.

OTEET:

KoHgeHcaTop COCTOHT H3 JBVX KPVITIEIX IITACTHH, MeEIY KOTOPBIMH HaXOIHTCHA
OMIIEKTPHE ( € — IHAIEKTpPHYeCKAd OPOHHITAEMOCTE JHIIEKTpHKa). Heodxozmvo
3KCHEPHMEHTATEHO YCTAHOBHTE, KAK 33BHCHT 3IeKTPOeMECCTE KOHIEHCATOpPa OT
PACCTOAHHA MEXIY el0 I[LIacTHHaMH. Kakde [OBa KoHIEHCATopa ClIegyeT
HCIIOIE30BATE I1A IPOEEIeHHA TAKoT0 HCCIeIOBAHHA

R o R P
7727, = B8 77 B
o i — e e —

S S

B oTBeT zanmHNMHTE HOMEPA BEIOPAHHED YCTAHOBOK.

4)

OTBET:

TMOTPYy&EEHD Teao?

VaeHHK H3IyIaeT CHIY ApxEMens, IeACTBVIOIIYI Ha Teld, IOTHOCTBH
IOTPYAEHHEIE B EHIKOCTh. B €ro paclopE#eHHH HMEIOTCH ATk YCTAaHOBOK,
COCTOAITHE H3E EMEOCTEH C PAINMHYHEIMH HHIKOCTAMH H CIUTOIIHOTO INAPHEOE,
COeTAHHEIX H3 PAHOro MaTePHATA, pasnHIHoro oobema (oM. Tabmumy). Kaxme qse
VCTAaHOBKH HeoOXOOHMO HCOONB30BATh VUEHHKY OAf TOrO, WIOOEl HAa OIEITE
00HAPVAHTE 33aBHCHMOCTE CHIEI APXHMeIA OT IUIOTHOCTH FHIKOCTH, B KOTODYEO

Ne HaKocTe, HATHTAA O0véM mapura | MaTepHa®l Hz KOToporo
YCTAaHOBKH B EMKOCTE cAeIaH MapHK

1 KEpPOCHH 30 o CTalk

2 BOJA 20 o JepEeBo

3 KEPOCHH 20 o’ JepeBo

4 MOOCOMHETHOS MacIo 30 e’ CTATID

5 BOJA 20 en” OepeBo

OTEET:

B oTBeT zanHmHTE HOMepa BEIOPAHHEIX YCTAHOBOK.




Yactp 2 — 8 3aganuu

2 3aJ1a4y [0 MECXaHUKE

2 3agauyu 110 MKT u tepmoguHaMuke
3 3a74a4M 110 3JICKTPOIUHAMUKE

|1 3a1a4a Mo KBAaHTOBOM (PU3UKE

24
25
20

v OTBeT — Heja0e YHCI0 HIH JAeCATHYHASL IPOo0b.
EcTh 3a1aHU ¢ YKa3aHUEM OKPYIVICHHS.

v ETMHUIBI H3MEpPEeHHs, B KOTOPHIX HE0OXOaHMO
BbIPA3UTh OTBET, YKA3bIBAIOTCSH B TEKCTE.

v YpOBeHb CJI0KHOCTH — MOBBINIEHHBI

v CtaHaapTHbie (POPMYJITHPOBKH 32124




Yacre 2

Omsemon & sadonnay 25-17 ganmemes yncte. Jonuwiume 3o TUCT0 § HOAE
OFIEET & MERCHE pabomel, a zamem nepenecume 5 BTAHEK OTEETOR e 1
CHPEEE M MHOMEDE COOMEEMOMEVIOUET0 3000HIN, HONNHAR © NEPSoR
cremonrn.  Kowedwl  cuMson  Rummee §  omOSTRHON  KIEMONKE &8
COOMIEEMICHIENN ¢ NPNSEIEHNBME § Sranke ofporyasie Edunnus nasepenus
PUINNECKI EETNME HHCEME HE HYMEHO.

Epycor  meEmeTcs OO0 00 TOPHROETAMRECH — IIOCEOCTH
OpEMOTEESIEs © DOCTORHHSDM VoEopesmes | wc mog
meficTEEEM CEME [, HanpasmesHol BEW mod yrmom 0P K
ropezosTy (em. pecyEox). Kaxoea macca Opyeza, eome moaddEITEEHT TpeHES
opyeEa o miocsocTs pasex 0,2, a F=2,7 H? Orser cxpyTaETe 10 Decarsoc

Crret: ET-

Ilo mapanneEEEDM OpoBOIEEEM b B ad, HatoOfmEMcs E MarHHTE0M IONE C
mrmyErmed B=04Tr cxomapr nDpopomsopes  crepmese, MN, xoropsm
HAXOAETCY B EOSTANTE ¢ OPOBONHEEIWE (cx peevEcE). PaccTosmme mescry
mpopomeemaw® [=20ewm Cnesa Dpoporsees 3amEsyTE  pEIECTODOM  ©
comporsRtemmer N=20wm Comporsmnerse cTepEms B OPOBOIEEEOR
mpemebpessoeo Mano. [lpe qersesws crepemEs wepes pezpcTop M opoTexaer Tox
I=40mA C xamoll cHOPOCTHED NEEEETCH mpoBoxErE! (=ETars, wTo BexTop B
CEPOEETHE Y IEPeE IWINCEOCTE PHCYEEI.

Oraet: m'c.

Bo cxomEc pas TacIOTA CEETR, COOTESTCTEVENNAE +EDACHOH —IDEEEDE:D
doToadderta muE MeTatma ¢ paboToR Eereoga | 3B, memwrre =wacToTmr cmeTa
COOTEETCTEVIOmRE +EPacHOH IpaHEDer QoTodddesTa Ine mMeranna c paboTolE
mereoza 3.2 - 107" a7

Oreet: 8 paz(a).

He zabydeme nepenecmn sce omeemsl 8 Grank omeemos N2 1 & coomesememann
£ NHCTHDVRHHEN RO SMAOTHER R Pabomsl.




IIl INocTosE=oe ROMETECTRO CIHOITOMEOTO EISANRENTD raza or

Ana  zamucw  omeemos wa  edanns  (28-32)  wcnemwzyime ET4AHE
OTBETOE ¥ 2. Zamumuume chawata nowep sadanng (28 29 u m. 8), a zamemn

PEMIEHNE  COOMISEMCMEVIoNER  3adawi.  (hmeemul  FanNCHSOME WEMMS |

PazbopYHED.

VEACTEYET B OpoOecce, TPAdEE EoTOpore H3obpassm =a
[ECYEES E EOODIEESTAX P — N, TIe [ — JaBIesse T333, I — 3 3
eT0 EoEDeETpamE=. (OpejeTETe DOTYIAET Iad TEINOTY
HME ormaér B opomeccax 1-2 m 2-3. Omeer moscmEsTe, {
OOEpPAIc: Ea 2 EE0HL  MOTEEyIEPHOE CHESHEE @H 1
TEDMO, THEAMEEE.

Monmoe npaswTenoe PeuieHue Kaxedon uz zadaw 29-32 denowmo codepreams
FAKOHE W ODMPTEH, RPHMEHEHNE KOMEPHY Heotxodime N docmamoune e
PEMEHNR 30089, 8 MEKNE MOMEMIMNTECKNES NPeofPIIosaHis, PAacTimel ¢
YHCTEHHBLM  SMSEMOM N NDPN  HEoOXodMMOCHN  PHCYHOK, NOSCHARH{NN

PEMIEHNE.

Ot rprvza, EeOodEEEED EHCEIETT Hi HeSeCOMOH OPFEEEE EECTROCTRR i

k=400 Hw, oraemencs ¢ HE3TameE0E CEOPOCTEED, PAEHOH YD, &8I0
DparMeET, OOCAE Terd OCTABIESCE WacTh IPyEa DOTETIacs Ha
MARCEMAMEEYID EBRICOTY R=3 oM OTEOCHTEEEO DEpEOHATAMESOID
monoseEes. Kazosa Macca M OTIETHEMSTOCE OT TPVEa DparsesTa !

Jamnespe EnasEore BOITYNA B COCYAE IOT DOPOTEEW IOPE TEMDEDITYDE
t=100 °C pammo p,=L8.10°F [la Obnéw Don DopmEewM HaoTepMETECER
yMemImETE B k=4 paza IlpE »ToM DEEMEEEE B COCYOE VESMHTHIOCH
B =23 paza. Hafimere 0THOCHTEREYED BIARSE0CTS @ BOATYXA B DEPEOEATATEEDM
COCTOSHER. ¥ TeIEOH BRIIecTEA H3 COCYIA OpeRebpes:.

Ha puc. 1 wuzobpamena 3aBHCHMOCTE CHIB TOKA [Wepes cBeTomHom [) oT

OPHIOAEEHHOTO K HeMy HANpDEEHHA, a Ha pHC. 2 — CHEMa ero BEIFOTIeHHA.
Hanpaxense Ha CEETOOHOIE MPAKTHISCKH HE 3ABHCHT OT CHIBI TOKA Tepe3 HETO B
uaTepBane sHademHid (0 05A<T<02A 3TOT CEETOOHON — COSTHHEH

TMOCIeI0BaTeENRHO ¢ pesHcTopoM R B moakmouén Kk HeroarHKy ¢ I][C £, =6 B.

Ilpu »roM cmna Toka B uend pasHa 0.1 A Kaxopa crma Toka, Texymero =gepes
CEETOMHOM, TIPH 3aMeHe HCTOYHHEA Ha npyroi ¢ 3JIC & =45 B? Bayrpernmu
COTMPOTHBIEHHEM HCTOTHHEOE MpeHeDpets.

LAY
0.20—
g D
0,15
0.10-F R
0.05F -

B makyyMe HaxofaTcd JBA KATBIHEBBRX 3MEKTPOJA, K KOTOPBIM MOTEKTHOTEH

kopgeHcaTop &ueocTeio 4000 oP. Ilpn gawTensHOM OCBEINeHHH KATOJA CBETOM
OTOTOK Me®mIV IEKTPOJaMH, BOHHKINHH BHaYale, NpcKpamiacTcd, a Ha

- 8
KOHAeHcaTope noaerdeTcd zapam 3. 5-10 Ko «Kpacuas rpasmna» dotoadderta
ana xamemaa A, =450 am. OnpegernTe 9acToTy CBETOBOH BONHEL, OCBeIMarommed

KATOA. EMEOCTEIO CHCTEME] 3MEKTPOIOE NIPeHEOpetE.




Kpurepuu ouenuBanus (P JAEMO 2017)

TpebGoBaHus K MOJHOMY NNPABUJIBLHOMY PelIEHUIO
v/ Ul KAaUEeCTBEHHBIX 3a/1a4 B TEKCTE 3aJaHusT

v/ JUISl paCYETHBIX 3aJ]a4 B MHCTPYKIMH IIEPE] HUMU

O0001IeHHBIE KPUTEPUU OLICHUBAHUSA :
v'KauecTBennsle 3agaun (27)

v'PacueTnnie 3aqaun (28-31)

JIast KasKIoii 3a1a4M — BO3MOKHOE pellleHHe H KPUTEPUH OlleHHBAHUA
v’ Bo3moskHOE perienune — He oopaserr!

v’ OLIEHMBAETCS TOT X0 PELICHHsI, KOTOPKIH MpearaeT y9acTHHK
JK3aMEHa



Ucxonubie hopmyabl (3aganus 27-31)

1. B kauvecrBe HMCXOAHBIX NPHHUMAKTCA (POPMYJIbI,
YKa3aHHbIC B KOAM(PUKATOPE 3IEMEHTOB COACPKAHUSI U
TpeOOBaHMM K  YPOBHIO  MOATOTOBKH  BBITYCKHHKOB
0011e00pa30BaTEIbHBIX  YUPECKIACHUNA IS HPOBEACHUS
€IMHOI0 TOCYIapCTBEHHOIO YK3aMEHa Mo (PU3HKE.

2. Yuyamuecs He 00s3aHbl OUCaTh ATH (POPMYIbI B TOYHOM
COOTBETCTBUM C 3alHdChi0 B Kojaudukarope. Bo3moxkna
3anUCh (GopMYJIbI JJS YACTHOIO CJay4Yash NPUMCHECHMS
(PM3UYECKOI0 3aKOHA MM OmnpeAclicHHs (pU3nUecKoun
BEJIMYUHBI.

3. Ecau yyamumiics HCIHOJB30BaI B Ka4eCTBE HCXOIHOM
(bopMylbl Ty, KOTOpas HE YyKa3zaHa B KoaudpuKaTrope, TO
paboTa OLICHMBACTCA MCXOASA M3 OTCYTCTBHMSI OQHON M3
HeO00XOMUMBIX /I pemeHust Gopmy.r.



Ucxoanslie (hopMyJibl U3 Koau(puraropa

2.1.9

Vpasuenue p=nkl

2.1.10

Moenb uaeanbHOro ra3a B TepMOoIHHAMUKE:
{YPHEHEHHE Menneneesa- Knanenpona

Bripa:keHue IsiBHY TPEHHEW SHEPTUHA
VYpasuenue Menaeneesa—Knaneiipona (npumeHumsele (GOpMbI

3aIIMCH ): 3
oV =""RT=vRT =NkT, p=PRT _|AU :EVRAT
H

Beipaskenue st BHY Hell  DHEepPruM  OJHOATOMHOIO
HSaILHOT0 Tra3a ([IpHSIcHUMBIE (DOPMBI 3aITHCH ):

3 3m
U==vVRTE=NkT ==—RT =ve. T
2*» 5 o ve,

2.1.11

3aKoH JI[H,TIBTGHH JJIA JdBJICHHA CMCCH PA3PEKEHHBIX I'd30B!
P=pP TP




3. Ecim ywammuiics HCHONIB30BaJl B KAauye€CTBE MCXOJIHOU
dbopMyiIbl Ty, KOTOpasi He VKa3aHa B _Koaudukarope, TO
paboTa OIICHHMBAeTCI MCXOAs M3 OTCYTCTBHMSI OIXHOM M3
HeoOXOAMMBbIX 1151 pemienusi popmya (1 6am).

2.2.6 | DnemenrapHas padora B TepMmoauHamuke: | A= pAl|

Breryucienue padoTel 110 rpaduKy rnpouecca uapV-,:[Hal“pawn-le

2.2.77 | IlepBbli 3aKOH TEPMOIMHAMUKHU:

O, =AU, + 4, |= (Uz - U, )+ Ay ,.\ 5 / —_
IRA
3 — 2

AU :E\RAT 4

A= pAV| Q=2 IRAT +1RAT = 21RAT

2 2
PV =WRT | —




BriuucjieHus 1 oTBeT

v JlonycKalTcsl OKPYIJIEHHSI € Y4Y€TOM TOI0 YHCJIA
3HAY AKX HH(PP, KOTOPbIE YKA3aHbI B YCJIOBUH 33124 M.

v Ecau npH pelieHny «mo JeiicTBHAM» HCIO0JIL30BAJTHChH
OKPYIVICHUSI €  HEIOCTATOYHOU  TOYHOCTHIO, TO
OKOHYATEJbHbIA OTBET AHAJIU3UPYETCH ¢ TOYKHU 3PEHUA
(pM3NYECKOro CMbICJIA.

v BLIYHMCJIEHUSI «II0 JefiCTBHAM» — IPOMEKYTOYHbIE
OTBETHI HE OLICHUBAKTCSH

v'Unc/ioBoii_OTBET W _eIWHMIbI W3MepeHus. Ommuoka B
O/THOM M3 KOMIIOHEHTOB CYUTAETCH HEBEPHLIM OTBETOM.




IloaMmMeHna 3ananus

v'Ecin 9K3aMeHyeMBIN pelraeT 3a1ady, KOTopas OTHOCHTCS K
APYyrOMY BapHaHTy, TO paboTa orieHuBaeTca B 0 0a/10B.

vEcim B 3amanuu TpebOOBajIOCh OIPENEIUTH OTHOIIEHHE
BeMuuH «A/By, a ydacTHHK dK3aMEHa ONPEC/INI 3HAUCHUE
oTHomeHuI «B/A», TO 3TO HE CUUTACTCS OIIMOKOM WU
OrPEIIHOCThIO(OLEHUBAETCH B 3 0aJ1J12)

v'Ecan mogMeHa CBOAUTCS K TOMY, YTO YYaIIMHCS OIPEIEIINII
HE Ty BCJIWYMHY, KOTOPYIO TpeOOBajJOCh pacCUUTarb IIO
YCJIOBHIO 3aJ1a4ui, a APyryto (IIpH yCIOBUH, YTO MOJTYUCHHBIM
OTBET MOXHO CYHUTATh IPOMEKYTOUHBIM OTAallOM IIpU
ONpENICTICHUN TPEOyeMOM BEIWYMHBI), TO OTHOCHUTCSA K
OIIMOKE B MpeoOpa3oBaHUAX (OLEHUBAETCHA B 2 0aJuia npu
BEPHOM PEIIIECHNM ).



JlomoJTHUTEIbHBIE YC/IOBUS:
PMCYHOK, CXeMa (onTuYecKas, WieKTpu4ecKas)

v [IpuHuMaloTcs PHCYHKH, OTBEYAIOIIHE
TPe0OOBAHUSAM 32a4U, B KOTOPbIX MCIOJb3YIHOTCH
CTAHAAPTHbIC 0003HAYeHUS] (PU3MYECKHX BEJIUYHUH,
JICMECHTOB JJICKTPUYCCKON HeNd MM ONTHYECKOH
CXeMBbl.

v [IpaBHIILHBIM CYHTAETC PHCYHOK, B KOTOPOM
BCPHO YKa3aHbl BC€ HEOOXOAMMBbIC CHJIBI M MX
HAIIpaBJICHUE.

v'B ontHyeckoii cxeMe JONMYCKAIOTCH HETOYHOCTH,
CBSI3AHHbIE C PUCOBAHUEM «OT PYKH.



27

Ha d¢otorpadun m3obpaxkeHa 37IeKTpHUYecKas Ielb, COCTOSIIas M3 peocTara,
KIH04Ya, LI(POBEIX BOJIBTMETpA, IMOAKIIOYEHHOTO K OaTapee, H aMIlepMeTpa.
HauepTire npHHINNNATBHYIO YTEKTPHYSCKYIO cxemy 3Toil nenn. Kak m3mensarcs
(yBenmmuaTcs 1IN YMEHBIIATCA) IIOKAa3aHHUA aMIepMeTpa I BOJIbBTMETpa IIpH
IepeMeIIeHN ABIKKAa peocTara BiIeBO A0 KoHIa? OTBET MOACHUTE, OMIpPasICh Ha
3aKOHBI 37IeKTPOIITHAMIIKII.




BoivoxHoe PEOICHHE

1. 3KBHEATCHTHAA FICETPHHIECKAA CHXCMA IETIH., A%
VHAHTRIEAKIOAA EBHVIPCHHES COINPOTHEICHHS !:_lEIIEiPt"H.

I{Eﬂﬁpﬂ}KE‘HH Ha PHCYHEE. OueHKa 3aH aHI/IH
Tox gepe: BOIBTMETp NIPaKTHYECKH He TedE€T, A K
CONMPOTHBICHHE aMIICPMET DA IPCHCOPCEHMO MaJ0. -

2. Cuna MICKTPHMOCKOID TOKA B HOCIOH OIPEISIIACTCH 3aK0HOM Oma ams moaHoH 27
LOETIH:

&

TR+
rae £ — 3C raneeaHHYeckoil OaTapeH. R — CONPOTHBICHHE BHEIIHed NemH
(peocTaTa).

r— BHVIpEeHHee CONPOTHBICHHE OaTapen.
OTcroma MOXEHO anmHcate: JR=E&-1Ir
B cooTBeTcTEHH ¢ 3akoHOM Ona a8 vaacTkamenn IR =0

I

(1)

‘_'I‘
. - - - P
CaegoBatensro. /=8 ——= rzé[l— ] (2)

R+r

3. HPH JEHACHHH JEHEEA PEOCTATa OO KOHIIA4 EBICEC COINPOTHEICHHE BHEIIHEeH E
AMIIEPMETPA VBCIHYATCE TO 3HATCHHA I{I =—_ JlokazaEHA BOOBTMETPA TOLAEHE]

OIMPEIETICTCE TONBEY EHVIPCHHHNM 2 COIIPOTHEICHHEM 63'1'31}&1{. Ilokazagna

OEMH YMEHBIIACTCHA IIPAEKTHUECEH OO0 HVILL. CHIAa TOEKA B COOTBETCTBHH C ':1] r

B COOTBETCTBHH C BEIPAEKESHHEM () VMEHBIIHTECE 0 HVIIA.

Oteer: [lokazaHHz ammepMeIpa OVIVI VBEIHYHBATBCH, [IOKAZAHHA BOIBTMETpa
OVIVT VMEHBIIATBCH.

Ipumedarue dna sxcnepmos: HeBepHad HHTePOPETAUHA MOIETHYEHHA PeOCTATa
B 3TOM 33aJaHHH He CIHTAeTCHA CVINEeCTBEHHOH OIMHOKOH

KPHIE"PHI{ OINEHEH BHIIOTHCHHA 3aTaHHA banne

HPHBEJEHD [IWIHOE IIPABHIIEHOC PEINEHHE. BEIKOMARINCE HPEBI{II:-HLIﬁ 3
OTBET (B OaHHOM CIIVHEAC. VeeluyeHle HORAZAHNI adunepMempa,
VMeHblUeH e HOKAIAHUL EGJI:-H?.‘I:I‘E??!_,E?EI:I. CHEMA BFIE‘KIPI{‘IE'EKGITE ey H
HCHICPIEIBATO IS E€PHEIE PacCVAICHHA C IIPAMEIN YEAZAHHEM
HAOTHIACMEBIX ZBICHHH H 3aK0HOB (B DaHHON CIIVEAC. 3AKOHB] Owua dns
YHACMEQ Yenl U a1 3:1.1”-:}1'}'.???{?!:' yenu, Hd ocHosg KOmMOopulx NOIVHEHE

DopMyIL OMA CMIE MOKAD U HANPAXNCEHUA, U onpedenéy xapakmep ux
NIMEHEHUA)




JaH DpaBHIBHEIH OTEEI. H [pPHBEIEHO OOBACHEHHEe. HO B pelIeHHH
HMEHTCA 0IHH HIH HECKOIBKO H3 CIeIVIOITHY HETOCTATKOE.
B 00BACHEHHH HE VEA3aHO HIH He HCIOABIVETCA OIHO H3I QHIHTECKHX
ABNEHHI. CBOHCTE, ONpPeIeleHHH HIH OJHH H2? 3aK0HOB (dopmyvi).
HeOOXOOHMEIX IT4 [OTHOTO BepHOTO OOBACHEHHA. (Y TBepEIcHHE,
Jdeikallee E OCHOBE OOBACHEHHA., He MOIKPEIIeHC COOTBETCTBYEOIIHM
3AK0HOM. CBOHCTEOM, ABJIEHHEM, ONpeIeIeHHEM H T.1I1.)

H (HITH)
VEAazaHEl BCEe HEOOXOIHMEI® I714 OOBACHEHHA HBICHHA H 33KOHEL
3AK0OHOMEPHOCTH, HO B HHX COJEPEHICA OJHH JIOTHIECKHH HETO9ET.

H (HITH)
B pemmeHHH HMEWTICA IHIOIHHE 3AlHCH. HE BXOIAIIHE E pelIeHHE
(BO3MOKHO, HEeBEpHEIE), KOTODEIE He OTIOEeeHRl OT pEIIeHHA (He
3a9E€pKHYTEL He 3aKII0YEHEl B CKOOKH, paMKy H T.IL ).

H (HIIH)
B pemeHHH HMeeTCHd HeTOWHOCTh B VEAIAHHH HA OJHO H3 (DHIHTSCKHXK
ABTEHHHA, CBOHCTE. ONpeIeleHHl. 3ak0oHOB (QopMyI). HeOOXOTHMEIX ITA
MOIHOTO BEPHOTO COBACHEHHA.

H (HIIH)
JonyIineHa oIIHOKA B 3NeKTPHYSCKOH CXeMe IelH

[

2.1

2.2

2.3

2.4

2.5

HPEJETHBIEHD PEIIEHHE. COOTECTCTEVEOINCS OIHOMY HI CICTVHOITHX
CIIVHACE.
Ha= HPHBHII:-HLIfI OTECT Ha BOIPOC 3aTaHHA. H IIPHBEICHO OOBACHEHHE,

HO B HEM He VEA3aHHE 1JBA JBICHHA HIH (HIHYECKHX 3aKOHA,
He0OXOIHMEIX 1714 NDOTHOTO BepHOTO O0BACHEHHA.

HITH
VEazasHel BCe HEOOXOIHMEI® 18 OOBACHEHHS SBICHHS H 3aKOHEL

FAEOHOMEPHOCTH, HO HMCHIMHECH PACCVAICHHE, HAIIPABICHHEIC HA
IMIOIVEICHHE OTBETA Ha BOMPOC 3aJ4aHHA, HE JOBEIEHBI IO KOHITA.

Ouenka 3aganus
2/

1.1

1.2

HITH
VEKa3aHel BCe He0oOXOIHMBIE M4 OOBACHEHHA HBICHHA H
JAKOHOMEPHOCTH. HO  HMEHIDHECE  PacCVAISHHI.
K OTBETY. COJEPAAT OIMIHOKH.

34K OHEI.
OPHBOIAIMHE

HIIH
YEazaHel He BCe HeOoOXOIHMBIE I8 OO0RACHEHHA ABISHHA H 3aKOHEL
JAKOHOMEPHOCTH, HO HMEHTCH BEPHEIE PAcCVAICHHA HANpPABICHHEIE HA
pelleHHe 3aTaTH.

HITH
IIpHEEIEHA TOTEEO BEPHAA CXEMA 3TEKTPHUECKOH enH

1.3

Bee coydaH pemeHHA. KOTOpPEIE HE COOTBETCTEVHIOT BEIMIEVEAIAHHEIM
EpPHTEepHAM BEICTABIEHHZE oneHOKE 1, 2. 3 daxia

Marcumamnueiii ani
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B BepTHKanbHOM UMIHHAPHYECKOM COCYAE C IUIOMIAABI) TOMEPEYHOrO CEUCHUS
S=5 cM°, OrPaHHYCHHOM CBEpPXY MOIBIDKHBIM mOpLIHEM Maccoii M =1 kr,
HAXOOUTCS BO3IyX NPH KOMHATHOM Tewmmepatype. [lepBoHawanbHO mOpPIIECHB
Haxoamics Ha BeicoTe H =13 cm ot nHa cocyza. Ha kakoil BeicoTe /2 OT OHa
COCyda OKQXETCS MOPIICHb, €CIW HA HETO MOJOKHTH Tpy3 maccort m=0,5 xr?
(Bo3myx cuutaTh wuOeanpHBIM Ta3oM, a €ro TeMmepaTypy — HEHU3MEHHOM.

Atmocdeproe nasnenne npuHATh pasHeIM 10° Ila.) Tperue Mexay CTEHKaMH
coCcyaa W MOPIITHEM HE YIHUTHIBATH.

Bo3mosxHOe pemieHune
B cOOTBETCTBHH C YCIIOBHEM PABHOBCCHSI ITOPIITHS
po+ MglS=pi, (1)
Pat (M+m)g/5=p,, (2)
rae p, — atMoc()epHOE MABICHHE BO3AYyXa, P U P> — COOTBETCTBCHHO IABICHHE
BO3IyXa B COCYIE 10 U MOCJe I00aBICHHUS TPy3a MACCHI 1.
Cormacno 3akony boiins — Mapuorra

le:pgh- (3)
Pewas cuctemy ypaBaenuii (1)—(3), momyuum:
M s 1-10
h= Pty H—lo 510 0,13=12
- M +m T s L1500 7T o
P, +fg 10 +7_4
: 5-10

OteeT: h=12 c™m




HPHBHJBHD JAITHC AHEBI BCE HEeO0X0IHMBIE MWIOECHHE - TOOPHH,
CJ}HBH‘IE‘EI—-'.HE‘ FAKOHEL, ZaE0HOMCPHOCTH. H IIPOBCICHEL HeoOX0IHMBIE
HPE'II]EPPHSDBRHHH. Ho mmMeTcf OIHH HIH HECKOIBKO H3 CIICOVEOIITHX
HETOCTATEOE.

3amHCH, COOTBETCTEVIOIIHE NOVHETYV Il OpeIcTaBlIeHBl He B MOTHOM
00BEME HIH OTCYICTEVIOT.

H (LTI
B pemeHHH HMEWTCAd JIHIIHHE 33a0HCH, He EBEXQIAINHE B pellcHHE
(BO3MOEHO. HEBepHEIE). KOTOpPEIE HE OTISNEeHEl OT pEIIeHHS (He
3AMEPKHYTEL, HE 3AKTHYEHE] B CKOOKH. PAMEY H T.IL).

H (HIH)
B HeoOXoOHMEIX MATEMATHIECKHX NPecOpaz0BAHHAXN HIH BEIYHCICHHAX
DONVIOEHEl OMHOKH, H (HIH) B MAaTeMaTHYECKHX [OPe0o0paz0BaHHAX
BEITHCIEHHAX NPONVINEHE] JOTHIeCKH BaKHEIE IIArH.

H (HITH)
Otcyrerever nvEET IV, HIH B HEM JONVIODEeHA OMHOKA (B TOM WHCIE B
3AMHCH €JHHHI H3IMEPeHHT BEeIHIHHE)

(]

2.1

2.2

2.3

2.4

IlpeacTaEneHEl 32A0HCH. COOTBETCIBVIOINHE OJHOMY H3I CIeIVIOIIHX
CIVEAeR.
[IpeacTABTEHEI TOMBEO MOMOEKEHHA H  (OPMYVIBL  BREIPAKANOIIHE
OHIHYECKHE 3aKO0HEL, MPHMEHSHHE KOTOPHIX HEOOXOZHMO INM4 pPElIcHHS
JaHHOH 3aJa4H, 03 KaKHX-THOO DPeo0paz0BaHHH ¢ HX HCIOIBIOBAHHEM,
HAIIPAEBISHHEIX Ha PeOIcHHE 3aIa5H.

HITH
B pemennn oTcyTeTBveT OJHA HI HCXOZHHEIX GoOpMyI HeoOXOoTHMAR
114 PEIIeHHA JTaHHOH 2aJa¥H (HIH VIBEPAISHHE, JEEAIDEE E OCHOBE
PelIeHHA). HO IPHCYICTIBVIOT [OTHYECKH EEPHEIE HIPeoOpaz0BaHHA C
HMEHIMTHEMHECE GOopMyIaMH, HANPABISHHEIE HA PEIISHHE 33 Ta5H.

1.1

Ouenka 3aganus
29

1.2

HITH
B OJHOI u3 HexomEsx hopMYIL, HeoOXOIHMEIX 114 PEIIeHHA JaHHOH
33039H (HIH B VTBEDAICHHH. TeKAIIEM B OCHOBE DEIICHHT), JONVIIEHA
OIIHOKA, HO MOPHCVICTBYVIOT JOTHYECKH BepHEIE IpeoOpAI0BAHHA C
HMEHITHMHECE QOpIMyIaMH, HaMpaBIeHHbE HA PEIIEHHE 3aJa%H

1.3

Bce cayuam pemmeHHA, KOTOPEIE HE COOTBETCTBVEOT ERIMIEVEAZAHHEIM
EpPHTepHAM BEICTABAEHHS olleHOK E 1. 2. 3 dan1a

MaxcumareHulii 6an1
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Maremaruka B (hM3HKe:
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PeieHnue KBaaApaTrHoro

YPaBHEHUSA

. MAAHMMETPUA. NPEOSPA30BAHMA ©UIYP. KOOPOAWHATBI. BEKTOPBI

AENCTEN HAA BEKTOPAMM

KONNMUHEAPHBIE BEKTOPDI

KonnuseapHsie BEKTOPLI — 3TO BEKTOPbLI, nexawue
Ha OAHOM NPAMON UK Ha NapannenbHbIX NPAMbIX
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3 M%/fi AATAVICKUI TOCYAAPCTBEHHBI YHVBEPCUTET

&‘(

DOU3NKO-TeXHUYECKUH (PaAKYJIbTET — avMHAMUYHBIN
(haKyInbTeT, oOeCIeUMBaOIIMI ~ BCerga  BOCTPEOOBAHHBIC
CIICIMAJIBHOCTH,  JAIOIIMM  BBINYCKHHKAM  HAJACKHOE U
CTa0MIIBHOE OYAYIIEE€ U BHICOKYIO KOHKYPEHTOCOCOOHOCTD

E | S i '\&_.
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g: AFV% AATAMCKUI TOCYAAPCTBEHHBIM YHVBEPCUTET

Ou3uko-rexHudeckuii paxkynbrer Aarl'yY olOecrieunBaeT
MOJHBIM HA0Op MHOTIOYPOBHEBOTO BBICIIETO OOpa30BAHMA,
IPEITYCMOTPEHHOTO TOCYAAPCTBEHHBIMU CTaHIAPTAMU.

* 4-1eTHee BbICIIee (Daxkanaspuam)
* 6-J1eTHee BhICIIee (Mazucmpamypa)

a TAKXKE€ ITOCJIEBY30BCKOE 00Opa30BaHUE:!
* acnupanmypa u 0OKmopaHmypa
B sTOoT HaOOp BXOASAT CHEIUAIBHOCTH, AaKTyaJlbHbIC JJIs

Ouszneca, npou3eoocmea, HAayKu, 20CyOoapCmeeHHOU U
NpPaeooOXpaHumeibHoOu 0esameabHOCHU



g; Aryy AATAMCKUI TOCYAAPCTBEHHBIM YHVBEPCUTET

bakanaspuam «®@uzuka

Cpok o0yuyenus — 4 roaa.

[IpucBauBaetcs kBanupukanus «bakanagp»
Mazucmpamypa «PuU3nka»

Cpok o0yuenus — 2 roga. Maructepckrue nporpaMmal. «PHU3HKa
HAaHOCHUCTEM», «DPHU3NUECKHE METOAbl W HH(POPMAIMOHHEIC
TEXHOJIOTUH B MEIUILITHEY

[IpucBanBaeTcs kBanupukanus «Mazucmp
Hayunasa oonacmeo:

KOMNbIOTEpHAss  (pu3HKa, MeEIUUHUHCKAA  (PHU3HKA,
JazepHast GU3nKa, PU3UKA HAHOCHCTEM



BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

HanpaBieHusa «®U3HKA»
IOmKoB Anexcer BajepbeBud
I'oxg BbImycka: 1996

MecTo padoThl: IHCTUTYT TEXHOJIOTHUM
NETEKTUPOBAHUSA U KOCMAYECKHUX YACTHUII |
(by»noc-Aiipec) |
JoxHocTh: HaydHbIN COTPYIHUK

Chepa HaydHBIX MHTepecoB: l3ydeHHE XapaKTEPUCTUK KOCMHUYECKHUX
JY4YEU CBEPXBBICOKUX DHEPrUH, B YACTHOCTH WX SAACPHBIA COCTAaB U
B3aMMOJICMCTBUA B aTrMoc(epe IpH DSHEPrUsIX HAa HECKOJBKO ITOPSIIKOB
MIPEBOCXOAAIINX SHEPTUU TOCTUKUMBIE HA bOJIBIIIOM aipOHHOM KOJUJIAauAepe

B CERN.



BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

HanpaBienune «®U3UKA»

I1anoB CrenaH I puropbeBuY

T'ox BbInycka: 2011
MecTto padorsr: OO0 «Cudmep»
(HoBocnbOupck )

JLOJIKHOCTD: NHKEHEDP 110 MOHTAXY U
HaJIAIKE paguallMOHHON MEIUIIMHCKOU
TEXHUKH (FrapaHTUHHOE U IIOCJIE
rapaHTUHHOE CEPBHUCHOE O0CIYy>KMBAHHUE
MEJIUIUHCKUX JTUHEUHBIX YCKOPUTEIIEU
npou3BojacTBa: Varian, Philips u ap.).




BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

HanpaBienune «®U3UKA»

Moaoaxkun Usan BacunbeBny = g

I'ox BeImycka: 2013 =

MecTto padoThi: KpacBou
OHKOJIOTHYECKHUH OUCIIAaHCED:
OTJCIICHUE JIYYEBOU TEpaAIIUU
(bapnaym)

JHOMKHOCTB: MeqUIIMHCKUN (PU3UK



BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

HanpaBienune «®U3UKA»

Ky3nenoBa Tarbsina CepreeBHa

I'oxg Bpimycka: 2015

MecTto padorhi: LIeHTp TUrMeHbI 1
SMUACMHUOJIOTHN B AITAalCKOM Kpae:
paauoJorudeckas 1adoparopus
(bapnayi)

JIOJIKHOCTB: DKCHEpT-PU3UK




g: AFV% AATAMCKUI TOCYAAPCTBEHHBIM YHVBEPCUTET

bakanaspuam «Pagunodpuznka»

Cpok o0yuyenus — 4 roaa.

[IpucBauBaetcs kBanupukanus «bakanaspy»
Mazucmpamypa «Pagnopusnka»

Cpoxk o0Oyyenuss — 2 roma. Marucrepckas IIporpamMma:
«DJICKTPOMArHUTHBIC BOJIHBI B CpEax»

[IpucBanBaeTcs kBanupukanus «Mazucmp»

Hayunas oonacme’ (pusuka /| TeXHOJIOT Usl
PAANO3IEKTPOHHBIX HpuOdOpPoOB, PaaANOTEeXHHUKA,
KOMIILIOTEPHbIE CHCTEMbI M 3amuMTa HH@OpMaIMH,
(pu3uka MoHOChEepHI U PACIIPOCTPAHECHUE PATHOBOIH



BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

Hanpasiaenue «Pagnodpuzuka

Kyuepsisckui Cepreu BaaguMupoBuY
I'oxg BbImycka: 1996

MecTo padoTsl: YHuepcuteT Onnoepra
[Aalborg University (Jlamus)

JoxHocTh: HayyHbIN COTPYIHUK

Cdepa HAyYHBIX MHTEPECOB. SKCIIEPUMECHTAIBHOEC IPUMEHEHUE METOIOB
(bpaKTaIbHOI'0 aHaIM3a K UCCIICAOBAHUIO HEOTHOPOAHBIX Cpel



BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

Hanpasiaenus «Paagnopuinka»

Kpamun Asekcanap HukojaeBuu

T'oxg Beimycka: 2001

Mecto padoTbi: KoMimaHus
«STMicroelectronicsy: MOCKOBCKHIT 0HC
(MockaBa)

HomxHocTh: Fleld Application Engineer /
NHxeHep 1o npuMeHEHHUO
MHUKPOKOHTPOJIJIEPOB




BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

Hanpasiaenus «Pagnopusnka»

I'aakuH Ceprei AJIeKCaHAPOBHY

T'oxg Beimycka: 2001

MecTo padoThI: ANITaliCKUM
reouzndeckui 3aBoj (bapnayin)

JloizkHOCTB: 11epBhIN 3aMECTUTEIb
TCHEPATBHOIO JIMPEKTOPA (HaYaIbHUK
IIPOU3BOACTBA)




BbhINYCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatl’y

Hanpasiaenus «Pagnopusnka»

BaceB EBrennn BiaagumvupoBu4

I'oxg BeImycka: 2002

Mecto pa6orsl: I[TII Cubupckoro 6anka
ITAO Coep0Oank (bapnaymn)

JHoaxHocTh: HavanbHUK  ymOpaBiieHUs
TEXHUYECKOW MOJCPKKH MO AJNTAUCKOMY
Kparo




g: AFV% AATAMCKUI TOCYAAPCTBEHHBIM YHVBEPCUTET

bakanaspuam «MapopMaTuKa U BEIYUCIATEIBHAA TEXHUKA)
Cpok o0yuenus — 4 roaa.

IIpucBanBaercs kBanupukanus «bakanasp»

Mazucmpamypa «AHpopMaTHKA U BBIYMCIUTEIbHAA TEXHUKA

Cpok oOyyenmsas — 2 roma. Marucrepckass mOporpamma:
«MHUKpPOTIIPOLIECCOPHBIE CUCTEMBIY.

[IpucBanuBaetcs kBanupukanus «Mazucmpy

Hayunaa  oonacmo: MHUKPOIPOLECCOPHBIE CUCTEMBI,
CreMAJTU3MPOBAHHbIC cpeacTrsa BBIYUCJINTEJIbHOU
TeXHUKH, BBICOKOINPOU3BOAUTEIbHbIE KOMIBIOTEPHbIEC
CUCTEeMbI U TEXHOJIOTUU



BbhINyCKHUKH (PU3MKO-TEXHUYECKOro (pakyabrera AJatlyY

Hanpasiaenue « MHpoOpMATHKA U BBIYUCIUTEIbHAS TEXHUKA»

TpyoOeukass MapuHa AJleKCeeBHA

T'ox BeImycka: 2006

Mecto padorbl: 3A0 JIAHUT —
«JIabopaTopusi HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTHIN»
(Mockaa)

JoKHOCTD: Beaynmmny nHxKxeHep
JlemapTaMeHTa BHEAPEHUS U
COIPOBOXKICHUS OAHKOBCKMX CHCTEM




BbINYCKHUKHM (PU3NKO-TEXHUYECKOro pakyjabrera Aatl'y

Hanpasienue « MHPOPMATHKA U BBIYUCIUTEIbHAS TEXHUKA»

byoaukoB Ajiekcen CepreeBu4

T'ox BeImycka: 2015

Mecto padoorni: 3A0 Teapoc
(Cankr-IletepOypr)

JomkHocTh: HXKEHEP-TIPOrPaAMMUCT




g: A% AATAMCKUI TOCYAAPCTBEHHBIM YHVBEPCUTET

baxkanaepuam «AndopmanuonHasi 0€30IaACHOCTD»
Cpok o0yuyenus — 4 roga

[IpucBauBaeTcs kBanndpukamnus «bakaiaepy
Mazucmpamypa «AnpopmManmoHHasA 0€30IIACHOCTbY

Cpox oOyuenuss — 2 roma. Marucrepckas mporpaMmma:
«HpopmManmoHHas 0€30I1aCHOCTh aBTOMAaTU3HPOBAHHBIX CHCTEM.
IIpucBanBaeTcs kBanupukanus «Mazucmpy

Hayunas oonacms: AaBTOMATHU3HPOBAHHBIE CHCTEMBbI
00padOTKH, XpaHeHUs U Iepedadyd HH@oOpMAIUH,

[IPpOrpaMMHO-aNNapaTHas 3alluTa HHEPOPMAaLUH,
KOMILJIEKCHI KOHTPOJISI



IHogaepxKka TAJAHTINBON MOJIOACKHA

Kareropuu

JIbrors! aia 1-ro kypca

IHo0equTenn u npusepsbl Becepoccuiickon 0J1MMIUAAAbI
IKOJbHUKOB M OJIMMITUA/, BOIIEAINUX B CIIUCOK, YTBEPKIACHHbIN

. Crunenaus 20 000 pyo.
MunoOopuayku P® (pe3ynbrarsl o1uMnuaj ACHCTBUTEIbHBI B TeUeHUE 4
JIET, CJICAYIOLIMX 3a TOJIOM MNPOBEACHUS OJTMMITUA]IBI)
JIuia, nMerMe aTTecTaT 0 CPpeAHeM 001eM 00pa30BaAHUH C
P P Crunenaus 8 000 pyo0.
OTJIMYHUEM
JIna, umerommue 100 6aasmoB mo EI'D o omnomy u 6onee npeameram  |Ctunenausi 10 000 pyo.

BCTYIIMTCIbHbIX HUCIbITAHUM

[TocTynuBIINE HA €CTECTBEHHO- Cymma 6amios 190-199 Crunengus 2 600 pyo.
Hay4yHbIe pakyabTeThl Aarl'yY CymmMma 6amios 200-219 Crunenaus 3 500 pyo.
(OTD, XD, bO, ', DMulT) Cymma 0amioB 220 u BbIIIE Crunenaus S 000 pyo.
AOcoroTHBIE o0eauTeau OTKPBITON NPEAMETHON Crunenaus S 000 pyo.

OJIMMITHA]IbI INKOJIBHUKOB AJITAaMCKOTO TOCYJIapCTBEHHOTO YHUBEPCUTETA

3 0aJ1a B yuer U1

Brimyckauky 0a30BbIX IK0J AJATI'Y nmeromme oneaxky O TJIIMYHO no

npeamMmeTaM BCTYIIUTCIIbHBIX HUCIIBITAHUU

Crunenaus 4 600 pyo.




TB «Karynb 24»: Aatl'yY 3ansi suaupyomue no3uuuu B HanmonajabHOM peiiTUHIe BY30B
http://www.asu.ru/univer about/resources/press uni/news/press/20504/

«BecTu-Aarai»: BBINYCKHUKOB pusztexa AT’y yike sKIyT HA pado4ux MecTax
http://www.asu.ru/univer about/resources/press uni/news/press/20717/

MeauuuHCcKHe (PU3UKHU
https://yvandex.ru/video/search?text=%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD
%D1%81%D0%BA%D0%B8%D0%B5+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%BS8

3a Haykoii — Oyayiuee
http://www.asu.ru/univer about/resources/tv/news/events/13844/

TB «Karynb 24»: ®uzuku Aarl'y co31a/ 14 KOMIBIOTEPHYIO POrpaMmmy IJis 00pbObI ¢

MOILIEHHUKAMHU B HHTEPHETE
http://www.asu.ru/univer about/resources/press uni/news/press/21141/

I'TPK «AuTaii» 0 HOBO# pa3padorke pusnkoB u3 Aarl'y
http://www.asu.ru/univer about/resources/press uni/news/press/10433/

BHUJIEO: Po0oTOTeXHMKA U 00pa3oBaHue
http://www.asu.ru/univer about/resources/tv/news/events/17183/



http://www.asu.ru/univer_about/resources/press_uni/news/press/20504/
http://www.asu.ru/univer_about/resources/press_uni/news/press/20504/
http://www.asu.ru/univer_about/resources/press_uni/news/press/20717/
https://yandex.ru/video/search?text=%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B5+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
https://yandex.ru/video/search?text=%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B5+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
http://www.asu.ru/univer_about/resources/tv/news/events/13844/
http://www.asu.ru/univer_about/resources/press_uni/news/press/21141/
http://www.asu.ru/univer_about/resources/press_uni/news/press/10433/
http://www.asu.ru/univer_about/resources/tv/news/events/17183/

Kes1aem ycnexosn!

AATAVICKMI TOCYAAPCTBEHHBI YHUBEPCUTET

OpUIIMaABHBII CAIT
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J10 HOBBIX BCTpeq'
http://phys.asu.ru/
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