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Kaxnprit BapuaHT SK3aMeHAIMOHHOW paboThl 1o ¢usmke B 2017 T. cocTosim U3 ABYX
yacTeil u BkIovan B ceOs 31 3amanme. Yacts 1 comepkana 23 3amaHus ¢ KpaTKMM OTBETOM, B
TOM YHUCJIE 33/laHds C CaMOCTOSITENIbHOM 3alKChi0 OTBETAa B BUJE YMCJIA WM CJIOBA, a TaKXKe
3a/laHdsl HAa YCTAHOBIIGHWE COOTBETCTBUS M MHOKECTBEHHBIH BBIOOP, B KOTOPBIX OTBETHI
HEOoOXOIUMO 3amucaTh B BHJAE MocieaoBaTenbHOCTH mudp. Yacte 2 coxmepkana 8 3amaHwii,
00BEIMHEHHBIX OOIIMM BHUIOM JESATEILHOCTH — PEIICHUE 3a/1a4: 3 3aJaHus C KPATKHUM OTBETOM
Y 5 3aJ1aHUil C pa3BEPHYTHIM OTBETOM.

B sx3ameHanimonHoi padbore mo (hu3nKe KOHTPOIHPOBAIHUCH IJIEMEHTBI COJCPKAHUS U3
BCEX pa3/iesioB (TeM) MIKOJIBHOTO Kypca (PU3UKH.

—  Mexanuka (kuHemartuka, JTMHAMUKA, CTaTHKa, 3aKOHBI COXpaHEHHUs
B MEXaHUKE, MEXaHUUYECKHE KOJIEOAHUS U BOJIHBI).

—  Monekynapuas guszuxa (MONEKYIIPHO-KUHETHUYECKAS TEOPHUS, TEPMOJIUHAMUKA).

- Onexkmpoounamuxa u ocrosbt CTO (PIEKTPUUECKOE I0JI€, MOCTOSHHBIM TOK,
MarHUTHOE TIOJIE, 3JIEKTPOMArHWTHAs WMHIYKIHUS, 3JEKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, onTHKa, 0OCHOBBI CTO).

- Ksanmosas ¢puzuxa (KOpIycKyIsIpHO-BOTHOBOW qyanu3M, (U3HKa aToMa, PU3NKa
aTOMHOTO SIPA).

Kaxxapiii BapraHT SK3aMEHAIIMOHHOM pabOThl MPOBEPSUT AIEMEHTHI COACPKAHUS U3 BCEX
pa3zeNioB IMKOJIBHOTO Kypca (U3WKH, MPU 3TOM JUIS KXKIOTO pasjieia NMpelaraiiuch 3aaaHus
pa3HbIX ypoBHEH ciokHocTU. Hanbonee BaKHbIE C TOYKU 3pEHUS IPOAOIKEHUS 00pa30BaHUs B
BBICHIMX Y4E€OHBIX 3aBEJCHUSAX COJIEPKATEIIbHBIC AIEMEHTHl KOHTPOJIHUPOBAIUCH B OJTHOM U TOM
)K€ BapUaHTE 3a/laHUsIMU Pa3HBIX YPOBHEH CIOKHOCTH. 3a/iaHusi 0a30BOr0 YPOBHSI BKJIIOUEHBI B
yacTb |1 pabotbel. OT0 18 3amanuii, U3 KoTOopbIX 13 3amaHuil ¢ 3alMCBhIO OTBETA B BHJIE YHUCIA,
CJIOBa MJIM JIBYX YHMCEN M 5 3aJ]aHUil Ha YCTaHOBJICHHE COOTBETCTBHS U MHOKECTBEHHBIN BHIOOD.
3aaHus TOBBIIIICHHOTO YPOBHS OBLTH pacipeeicHbl MeKAy 1 1 2 gacTsaMu dK3aMEHAIIMOHHOU
paboThl: 5 3aaHuil ¢ KpaTKUM OTBETOM B YacTH 1, 3 3amaHus ¢ KpaTKUM OTBETOM U 1 3ajaHue ¢
pa3BepHYTbIM OTBeTOM B 4acTt 2. IlocienHue uyeThipe 3ajaud 4acTH 2 SIBJSUTHCH 33JIaHUSIMHU
BBICOKOT'O YPOBHSI CIIOKHOCTH.

Brinonnenue 3amaHuil 6a30BOTO  YPOBHSI CIIOKHOCTH TIO3BOJISIET OIEHUTH YPOBEHD
OCBOEHHSI HamOoJee 3HAUMMBIX COJIePKATEIbHBIX JIEMEHTOB Kypca (DM3HKU CpeTHEH MIKOIbI U
OBJIaJICHHE Haunbosee BaXHBIMH BUAaMHU jAesTenbHocTH. Cpenu 3anaHuii 0a30BOTO ypOBHS
BBIICTISIIOTCSL 3a/laHusl, COJIEp’KaHHWE KOTOPBIX COOTBETCTBYET CTaHAApPTy 0a30BOTO YpPOBHSI.
MunumanbHoe KonmuectBo OammoB  EI'D  mo  ¢dusmke, mnoxarBepxparoniee OCBOEHUE
BBIITYCKHUKOM TMPOTpaMMBbl CpelHero oOIiero oOpa3oBaHus MO (U3HUKE, YCTaHABIUBAETCS
ucxons W3 TpeOOBaHWII OCBOEHHS CTaHAapTa ©0a30BOro ypoBHA. Mcmonb3oBanue B
HK3aMEHAlMOHHOW paboTe 3aJaHMi MOBBIIIEHHOTO M BHICOKOTO YPOBHEH CIOKHOCTH MO3BOJISET
OIICHUTH CTENEHb MOATOTOBIICHHOCTH BBIITYCKHHUKA K MPOIOKEHIIO 00pa30BaHMs B BY3e.

[Ipuoputerom npu koHcTpyupoBanun KHUM sBnsercs HeE0OXOIUMOCTh MPOBEPKH
MPEAYCMOTPEHHBIX CTAaHAAPTOM BHJIOB JIEATEIHLHOCTH: YCBOCHHE MOHATHIHOTO ammapara Kypca
¢bu3MKY, OBIAJCHHE METOJOJIOTUYECKUMU YMEHHSIMH, MPUMEHEHHUE 3HAHUN NpHU OOBSICHEHHH
(bu3HYEeCKUX TPOIIECCOB W pelieHun 3aaad. Hambosee BaXKHBIM BUIIOM JIEATEIBHOCTU C TOYKH
3peHHUsl YCIEUIHOTO MPOJOJIKEHHs 00pa30BaHMS B BY3€ SBIAETCS pelieHue 3anad. Kaxmawiid
BapHMaHT BKIIOYAT B ceOs 3agaud IO BCEM paszjeliaM pa3HbIX YPOBHEH CII0KHOCTH,
MO3BOJISIONINE MMPOBEPUTH YMEHUE MIPUMEHTH (PU3HUECKHUe 3aKOHBI M (DOPMYIIBI KaK B TUTIOBBIX
Y4eOHBIX CHUTyallMsX, TaK W B HETPATUIIMOHHBIX CUTYaIUAX, TPEOYIOMUX MPOSBICHUS
JIOCTaTOYHO BBICOKOW CTEMEHH CaMOCTOSTEIbHOCTH TMPH KOMOWHUPOBAHUU HU3BECTHBIX
AJITOPUTMOB JICUCTBUH WM CO3/IaHUH COOCTBEHHOTO TIJIaHa BHITIOJTHEHUS 3a/1aHMUSI.

Ha BeimonHeHne Bcelt 3Kk3aMEHAIIMOHHON paboThl OTBOIUIOCH 235 MUHYT. MaKkCUMAaIbHbII
nepBUYHBIN 0ait 3a paboty — 50. Obmiee Bpemst BRIIOTHEHUST pabOThI — 235 MUH.



I[To cpaBuenuio ¢ 2016 r. B KUM EI'D no ¢usuke 2017 r. ObUIM BHECEHBI CYILIECTBEHHBIC
W3MEHEHUS. YCOBEPIICHCTBOBaHA CTPYKTypa 4YacTH | SK3aMEHAIlMOHHOW paboThl, 4acTth 2
ocraBieHa 0e3 m3MeHeHuil. M3 sk3amMeHanMoHHONW paboThl MCKIIIOYEHBI 33/aHUSI C BBIOOPOM
OJIHOTO BEPHOTI'O OTBETA W3 YEThIPEX M J00aBIEHbI 3aJaHUs C KpaTKuM oTBeToM. Ilpu stom
yBenuueHo 710 10 KoaudecTBO 3aJaHui C CaMOCTOSTENbHOM 3alMChi0 OTBETa B BUJE 4YMCIIA,
WU3MEHEHBl MOJCIN 33aJaHUuil Ha OIpEIECJICHHE HANpPaBJICHUN BEKTOPHBIX BEIWYMH, Ha
OTIpeNieIeHue COCTaBa aTOMOB HJIM sJiep, HAa 3alUCh MOKAa3aHUH H3MEPUTEIbHBIX MPUOOPOB.
351ech NOSBUIIMCH HOBBbIE ()OPMBI 3allMCH OTBETOB B BHJIE CJIOBA/CIOBOCOYETaHMS M B BHJIE JBYX
qrcell. YBEIMYCHO KOJIMYECTBO 3aJaHMil Ha MHOXXECTBCHHBIN BHIOOD, MPEIICTABIISIONINX COOO0M
KOMIUICKCHBIN aHaJIU3 pa3IMyHbIX (PU3NYECKHUX MPOLIECCOB.

[Ipy BHECEHMM W3MEHEHHMU B CTPYKTYPY PK3aMEHAIIMOHHOM pabOThl COXpaHEHBI OOIIne
KOHIIENITyalbHbIE IOAXOJbl K OLEHKE Yy4eOHbIX AOCTHXKeHMH. B Tom umcne ocrancs 06e3
M3MEHEHUN MaKCUMAaJIbHbII Oail 3a BBINOJIHEHUE BCEX 3aJaHUM SK3aMEHALlMOHHOW paloTshl,
COXPaHEHO paclpeesieHe MaKCUMaJIbHBIX OaJllIoB 3a 3aJaHUs Pa3HbIX YPOBHEH CII0)KHOCTU U
OPUMEPHOE pacrpeielieHne KOJIMYecTBa 3aaHhi 1O pas3jeiaM IIKOJIBHOTO Kypca (HU3MKH U
crioco0am JIesTeIbHOCTH.

CoBepIlIEeHCTBOBAaHME MOJENINM SK3aMEHAllMOHHOM pabotel B 2017 1. mpuBeno K
PacIIUPEHUIO CIIEKTpa IPOBEPSIEMBIX YMEHMH, YBEJIMYEHHUIO JOJIM 3aJaHUM, OLEHUBAIOLIMX
YMEHUS aHAJIM3UPOBATh U OOBICHATH (PU3MUECKHE SIBICHUS U TPOIIECCHI, HO, KaK M HAaME4aJloCh,
HE MOBJIMAJIO HA CPEHIOIO CJIOKHOCTh PaOOTHI M CHIEKTP OLIEHUBAEMBIX JIEMEHTOB COACPIKAaHUS.

B EI'D no ¢usuke B 2017 1. mpunsnu ydactue 155 281 genosek, cpenu kotopsix 98,9%
BBIIMTYCKHUKOB TEKYILETO T0/1a. B pOIIEHTHOM OTHOIIIEHHH YUCIIO yuacTHUKOB EI'D o dusuke He
WU3MEHUJIOCH U COCTAaBIISET OKOJIO 24% OT 00IIEero Yncia BEITYCKHUKOB TEKYIIETO To/1a.

HawuGomnpiiee uncino yuactHukoB EI'D mo ¢wusmke ormevaercs B r. Mockse (9943),
MockoBckoit obnactu (6745), r. Cankr-IlerepOypre (5775), Peciyonuke bamkoprocran (5689) u
Kpacuomapckom kpae (4869).

Cpennmii 6aym EI'D no ¢usuke 2017 r. cocraBmi 53,16, 4To BbIIIe MOKa3aTess MPOMILIOTO
roga (50,02 tecroBbix Oamna). Ha puc. 1 npeacraieHo pacnpeaencHus pe3yabTaToB y4aCTHUKOB
EI'D no ¢usuke 1o nepBuYHbIM OauIaM.

Pusnka
ErS 2017
PacnpeageneHue bannoes (makc.6ann - 50)
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Munumaneabeiii 6amn EI'D mo ¢usuke B 2017 1., kak u B 2016 1., coctaBun 36 T1.6., 4TO
COOTBETCTBOBaJIO 9 mepBUYHBIM Oamnam. Jlonsi y4acTHMKOB DJK3aMeHa, HE TPEOJIOJICBIINX



MuHUMaNbHOTO Oamta B 2017 r., cocraBmia 3,78%, 4TO 3HAYUTEIILHO MEHBIIIE JJOJU YIYACTHUKOB,
HE JIOCTUTIINX MUHUMAaNbHOU rpanuibsl B 2016 1. (6,11%).

B cpaBHeHuu ¢ nByms npeaslaymumu rogamMu B 2017 r. CyHIIeCTBEHHO CHU3WIACH J10JIS
HEIOATOTOBJICHHBIX M CJIA00MOATOTOBJICHHBIX Yy4YacTHUKOB (HaOpaBmux mo 40 1.6.). Momns
BBIITYCKHUKOB, JIEMOHCTPHUPYIOUINX cpeanue pe3ynabTarsl (41-60 1.6.), ocTamach mpakTUYECKH
0e3 wu3MEHEHHMH, a Joyia BbicokoOauTbHUKOB (81-100 T.6.) yBenuuunaach, JTOCTUTHYB
MaKCHUMaJIbHBIX 3HaYeHUH 3a Tpu ronaa — 4,94%. MakcumanbHbII TecTOBbINH Oaymn Habpamu 278
YYaCTHUKOB AK3aMEHa, 4TO BBILIE MMOKa3aTeNeil IByX MpeabayIIHX JIET.

Mo03kHO TOBOPUTH O TOM, UTO U3MEHEHHUE IK3aMEHAIIMOHHOM MOJIeH (0TKa3 OT 3aJaHuM ¢
BHIOOPOM OTBETa) HE TMPHUBEIO K YBEIUYCHHIO CIIOXKHOCTH HK3aMEHAIMOHHONW paboThI.
VYyactauku EI'D amanTtupoBanuch K HOBBIM (opMaM 3aJaHHid, HE HCIBITHIBAIN CEPhE3HBIX
TPYAHOCTEH B HOBBIX TEXHOJIOTUYECKUX paMKaX (B YAaCTHOCTH, MpPH 3allUCH OTBETOB B BHUIE
CJIOBA/CIIOBOCOYETAHUS M IBYX YUCEN).

O6mee mnoBeIeHHEe moka3areneir EI'D mo3BosiieT TOBOPUTH O IMOJIOKUTEIBLHOMN
TUHAMHUKE YYEOHBIX IOCTHIKCHHA OOYyJarommxcs MO TPeaMeTy, O pOCTe KadecTBa 0a30BOM
MOJITOTOBKU BBIMTYCKHHUKOB I10 MPEMETY.

Hust EI'D mo ¢usuke 3HauuMBbIM sBisieTcst U auana3oH oT 61 go 100 TecToBbIX 6ayuios,
KOTOPBI IEMOHCTPUPYET TOTOBHOCTH BBIITYCKHUKOB K YCIIEITHOMY MPOJOJIKEHHIO 00pa3oBaHus
B OpraHu3alusx BbICIIero oOpazoBaHus. B 2017 r. 3Ta rpynma BBITYCKHHUKOB CYIIECTBEHHO
YBEJIMYWIACH II0 CPABHEHUIO C MPEAbIAYIIMMH JBYMsl roaamu W coctaBwia 21,44%. Otu
pe3yNIbTaThl CBUJICTCILCTBYIOT O TIOBBIIICHHH KadecTBa OOy4eHHS (U3WKU B MPOQIIILHBIX
KJ1accax.

[IpenacraBum aHanmu3 pe3yJbTaTOB BBIMOJHEHUS SK3aMEHAIIMOHHOW pabOThI JUIsl TPYMI
3alaHMi 10 pa3HbIM TEMAaTHMYECKUM pas3fenaM, Ui Tpynn  3aJaHui, MPOBEPSIOIIUX
c(OPMUPOBAHHOCTh PA3IUYHBIX CIIOCOOOB JIEHCTBUH, a TakKe ISl TPYII 3aJaHud pPa3sHBIX
YPOBHEM CII0KHOCTH.

B Tabn. 1 mpuBeneHsl pe3ysbTaThl BBHIIOJHEHUS 3aJaHUNA IK3aMEHAIMOHHOW pa0OTHI IO
COJIeprKaTeNIbHBIM pa3jiesiaM IIKOJIbHOTO Kypca (DHU3HUKH.

Tabmuma 1
Paznen kypca puszuku Cpennuii % BbINOIHEHUs 110 TPYIIaM 3a1aHui
MexaHuka 59,5
MKT u TepMoHaMuKa 53,3
OneKTpoAuHaAMHKA 49,2
KBanroBas ¢usnka 47,7

[To mexaHuKe, MOJIEKYIISIPHOHN (PU3HKE U 3JIEKTPOJUHAMUKE B 3TOM IOy IPOLEHT 3aJaHHH
0a30BOT0 MOBBIIIEHHOTO U BBICOKOTO YPOBHEH CIOXHOCTH ObLT OAMHAKOBBIM. IToaTOMy sBHO
BUJIHBI IPUOPUTETHI B OCBOEHUHU 3TUX TPEX Pa3fesioB: MAaKCUMAJIbHBIE Pe3ybTaThl Ui 3aJaHUM
10 MEXAHUKE, a 3aTE€M ITOCTENIEHHOE CHUKEHUE PE3YNIbTATOB KAK B LIEJIOM IO pa3lieiy, TaK U IS
TPYIII 3aIaHUI HAa OLIEHKY OJTHUX U TE€X K€ YMEHUM.

B Tabn. 2 npuBeneHbl pe3yibTaThl BBIMOJHEHUS TPYNIN 3aJaHUN, HANpPaBICHHBIX Ha
OLICHKY Pa3JIMYHBIX CIIOCOO0B AEMCTBUI, (HOPMUPYEMBIX B ITpoLiecce 00yueHus: Gu3UKe.

Tabmumna 2
Cpennuii % BBIIOTHEHUS 110
Crioco6s!1 neiicTBuit IpynmaM 3a1aHui
2017 1. 2016 T.
[TpuMeHeHne 3aKOHOB U (JOPMYJI B TUIIOBBIX CUTYaLIUsX 67,1 59,5
AHanu3 1 00bSICHCHHE SBJICHHUI H ITPOIIECCOB 63,1 58,6
MeTo10JTIOTHYeCKUEe YMEHUS 75,3 60,5
Pemenue 3amau 19,3 16,6




B cBsi3u ¢ u3MEHEHHEM CTPYKTYpBI pabOThI Ipylmna 3aJaHuil Ha MPUMEHEHHE 3aKOHOB M
(GopMyn1 B THIOBBIX CUTyalUsX IpeTepliesa U3MEHEHUs 3a CYeT IepeBoJa 4acTH 3aJaHui U3
€IMHUYHOTO BBIOOpa oTBeTa B (OpMy C KpaTKuM OTBeTOM. HecMOTpss Ha TO 4YTO Takoe
U3MEHEHHE (OpPMBI HECKOJIBKO YBEJIMYMBAET CJIOXKHOCTb 3aJaHMH, IO 3TOMY OJIOKY
Ha0Jr01aeTCst HauOOobIIAs TOJIOKUTEIbHAS TTHAMUKA.

Pe3ynbTaThl BBINOJIHEHMS 331aHUI Ha aHAJIU3 U OOBSCHEHUE SIBIICHUM M MPOLIECCOB TAKKe
yIAY4YIIAINCh, B OCHOBHOM ISl 33JIaHM Ha M3MEHEHUE (PM3NYECKUX BEIMYHUH JJIS Pa3InYHBIX
npoueccoB. UTo kacaercs peleHus 3a1ad, TO 31eCh yJIydlIeHUE IPOU30IIIO 3a CUET BO3POCIIEH
YaCTH BBIIYCKHUKOB C BBICOKHM YPOBHEM IIOATOTOBKH, 00Jie€ KayeCTBEHHO BBIMOIHSIOLINX
3aJaHus C Pa3BEPHYTHIM OTBETOM. [I0NOXKHUTENBHON NMHAMUKM 110 PEIICHUIO 3a1ad JJIA TPYIIT
YYaCTHHUKOB C HU3KHM U CPETHUM YPOBHSIMH ITOATOTOBKH HE 3a()UKCUPOBAHO.

Yro kacaeTcs METONOJIOTMYECKUX YMEHHUH, TO 3/1€Ch CPAaBHMBATh PE3YJIbTAThl HENB3s, TaK
KaK 3TOT OJIOK MpeTepres U3MEHEHUS U B 3TOM IOy JUIS IPOBEPKU HE UCIOIB30BATUCH 3a/1aHUS
MOBBIILIEHHOI'O YPOBHS.

B Tabn. 3 mpencraBieHbl pe3yNbTaThl BBITOJHEHHS pabOTHl MO TpyINIaMm 3adaHui
pa3IMYHBIX YPOBHEW CIIOKHOCTH, BKJIIOYAas PE3yJbTAThl Ul TPYNIl YYaCTHUKOB C Pa3HBIM
YPOBHEM MOJATOTOBKH.

Tabmuna 3
['pynnel 3apanmii paznuunbix | Cpennuit % Cpennuii % BBITIOIHEHUS AJIs TPYIIT
YPOBHEM CIIOKHOCTH BBITIOJTHCHUS C pa3HBIM YPOBHEM IOJITOTOBKH
I'pynna 1 | I'pynna 2 | I'pynna 3 | I'pynna 4
baszoBoro ypoBHs 67,2 16,1 62,1 89,8 96,3
[TOBBIIIEHHOTO YPOBHS 42.0 9,3 34,2 68,7 87,9
Bricokoro ypoBHs 15,2 0,1 5,8 40,9 79,4

Ha puc. 2 npuBeneHa auarpamMma CpeJHUX HPOLIEHTOB BBIMOJIHEHUS MO KaXKJOW JIMHUM
3a/laHuil JJ1s SK3aMEeHalMOHHOM pabotsr 2017 .

CpeQHWiA NPoLUeHT BbINOMHEeHUA 3adaHui

90

80 A

04 2 [

50
40 k
30

20 >

% BbINONMHeHWUs

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

3agaHua

—4—Cp. % BbIN —#—YpoBeHb OCBOEHUA

Puc. 2

Hcxons u3 OOLIEHPUHATHIX HOPM, COAEPKATENBHBIA JIEMEHT WM YMEHHUE CUHTAeTCS
YCBOEHHBIM, €CIIM CPEIHUN MPOLIEHT BHINOJHEHHUS] COOTBETCTBYIOLIEH WM TIpYMNIbl 3aJaHui C
KpaTKUM OTBETOM M pa3BepHYThIM oTBeTOM mpeBbimiaeT 50%. Ilo pe3ynapTaraMm BBINIOJIHEHUS
rpynn 3aJaHuid, TPOBEPSIOUINX OJMHAKOBBIE 3JIEMEHTHI COJEpXKaHUS M TpeOyrouue JUis HX
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BBITIOJTHEHUA OJMHAKOBBIX YMGHI/II\/'I, MOKHO T'OBOPUTH 06 YCBOCHHU 3JICMCHTOB COACPIKaHUA U
YMEHUH, MPOBEPSEMBbIX 3aJaHMsIMU 4YacTh | 3K3aMeHarmoHHOW paboTel. K HUM oTHOCSTCS
YMEHHSL:

OIpEeENATh YCKOPEHHE W MNPONACHHBIM MyTh MO TpaduKy 3aBUCUMOCTH IPOEKIMH
CKOPOCTH OT BpEMEHH; HHTEPIPETUPOBATh TIpadUKH, OTpaKaoUIHe 3aBHCUMOCTH
(bu3MUYeCKUX BEIMYMH, XapaKTEePU3YIOIIUX IBMKCHHUE Teja IMOJ HAKIOHHOW IJIOCKOCTH,
JBMKEHHUE Tesa, OPOIIEHHOTO MO/ YITIOM K TOPU30HTY, U3MEHEHHUE arperaTHbIX COCTOSTHHUN
BeIeCTBa, mporiecc Gpororddexra;

OIpeNeNIATh 3HaueHHe (U3NYECKOM BENUYMHBI (CPaBHMBATH 3HAYEHUS (PU3HUECKUX
BEIMYMH) C HCIIOJB30BaHUEM MH3YYEHHBIX 3aKOHOB M (OpMyd B THUIOBOH y4eOHOM
CUTYallMU: 3aKOH COXpaHEHHs] MEXaHWYEeCKOW SHepruu, BTOpoi 3akoH HbloToHA, 3aKOH
BCEMUPHOI'O TATOTEHUS, UMITYJIbC TEJla, UMIYJIbC CHJIbI, CHJIa TPEHMs, cuila ApXHUMENa,
MPaBWJIO MOMEHTOB Ui pblyara, rnepuoj KojleOaHuil MpyXKMHHOTO MAasTHHKA, OCHOBHOE
ypaBHenue MKT, ypaBHeHHE COCTOSIHUS HIEaIbHOIO Ta3a, YPAaBHEHHs HM30IIPOLIECCOB,
pabora rasa, mepBblii 3akoH TepMmoauHamuku, KIIJ[ TerimoBoil MammHBI, BIAKHOCTH
BO31yXa, 3akoH KyinoHa, MOIIHOCTH TOKa, 3aKOH OTpaKE€HHs cBeTa, (hopMyia JUH3BI,
nepuoj; KolebaHuil g KoieOaTebHOTO KOHTYpa, (POpMyINbl A SHEPTHH U UMITYJbCa
¢doToHa, 3aKOH PaTMOAKTUBHOTO PACIIAIA;

aHAJIM3UPOBATh U3MEHEHUS XapakTepa (PU3NYecKHX BEIMYUH IS CIASAYIOUIUX MPOIECCOB
U SBIIGHUH: IJIaBaHUE Tell, KojeOaHWUs MaTeMaTH4YeCKOro M MPYKUHHOTO MAasiTHUKOB,
JBUKEHHE CITyTHHUKOB, U3MEHEHUE IapaMETPOB CMECHU ra30B, U3MEHEHUE TEMIIEPATYpbl
HarpeBaTelst/XoNOANIbHUKA TEIJIOBOM MAaIllMHBI, CBOMCTBA M300paxKeHH B cOOMparoieit
JIMH3€, U3MEHEHHUE JUIMHBI WIN MONEPEYHOr0 CEYEHUs NMPOBOJHHUKA B LIETIH ITOCTOSIHHOIO
TOKa, U3MEHEHHUE apaMeTpoB KojebaTeIbHOro KOHTYpa, siBjeHne Gporoddexra, saepHbie
peakuuu;

MIPOBOANTHh KOMIUJICKCHBIA aHAllW3 CIAEAYIOUMX (DU3MYECKUX MPOIIECCOB: PAaBHOMEPHOE,
PaBHOYCKOPEHHOE U KoJieOaTelIbHOE IBUKEHHS TeJ, MPEJICTaBICHHbIE B BHUJE TPaQUKOB
3aBUCHUMOCTH KOOpJMHATbhI, CKOPOCTH M KMHETHYECKOW SHEpPruu Teiaa OT BPEMEHU WIIU
TaOJIMYHOTO TPEJCTABICHUS KOOPAWHATHI OT BPEMEHH; M30MPOIECCH B HI€aTbHOM rase,
IIpE/ICTaBICHHbIE TIPU MTOMOUIM IpapMKOB; U3MEHEHUE arperaTHbIX COCTOSHUMN BEIIECTBA,
MIPEJICTABJICHHOE B BUJIE TAOMUIIBI M3MEHEHHs TEeMIIEpaTypbl OT BPEMEHHU; MPOBOIHUKU U
TUBJIEKTPUKN B 3JIEKTPUUYECKOM I10JIE; 3JIEKTPOMArHUTHBIE KOJieOaHUsI B KOJIeOATENbHOM
KOHTYp€, MPeICTaBlIeHHbIC TPH MOMOIIY TaOJNYHBIX JaHHBIX;

OTpe/ENATh HaIlpaBJICHWE BEKTOpAa HAIpPSDKEHHOCTH CYMMapHOTO TIOJS HECKOJIbKUX
TOYEYHBIX 3aps/iOB, HANpaBICHME YCKOPEHHUS 3apsiia B DIIEKTPUYECKOM II0JIE JBYX
3apsJ10B, HaIpaBJieHue cuiibl AMiiepa u cuiibl JIopeHna;

OTpe/eNsATh COCTaB aToMa, aTOMHOIO sipa U MaccoBO€ U 3apsioBOE 4YHCla sIep B
SIIEPHBIX PEAKIIMSIX;

3aMuChIBaTh  TOKA3aHUs  HM3MEPUTEIBHBIX  NpUOOpOB  (MEH3YpKH, TEPMOMETPA,
JMHAMOMETpa, OapoMeTpa, aMmIepMerpa, BOJBTMETpPa) C YYETOM IOTPELIHOCTH
U3MEPECHU;

BbIOMpAaTh HeJocTamomee o0OpyIOBaHUE Ul NPOBEIEHHE KOCBEHHBIX H3MEpPEHHUH W
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY JJIsl TPOBEACHUS HCCIIEA0BaHNUS.

K mpo6seMHBIM MOKHO OTHECTH TPYIIIBI 33JJaHUH, KOTOPble KOHTPOJIUPOBAIH CIEAYIOIINE

YMCHU:

MPOBOAUTH pacyeT Ieneil MOCTOSHHOTO TOKAa C HCIHOJb30BaHUEM (opmyn A
MIOCJIEZ0BATEIBHOTO Y TMapajluIeIbHOIO COEAWHEHHs NPOBOJHUMKOB M 3akoHa Oma ais
ydacTka Lemnu, NpuMeHsaTs hopmyiy s IC caMOMHIYKINH;

HUHTEPIPETUPOBATH rpaduku ¢buznveckux BEIINYUH, XapaKTEePU3YIOLIUX
3JIEKTPOMAarHUTHBIE KOJeOaHHsl B KOJIeOaTeIbHOM KOHTYPE;



— aHAJIM3MPOBATH MU3MEHEHMS XapakTepa (GU3NUYECKUX BEIUYHH MPU JBIKEHUH 3apsDKEHHON
YacTUIIBI B KOHJICHCATOPE, a TAaK)Ke M3MCHEHHs IepHoJa KOJCOaHWH M JUTMHBI BOJIHBI
U3JTyYeHHS K0Je0aTeIbHOrO KOHTYpa PaaHONPHEMHHIKA P U3MEHEHHN F€OMETPUICCKUX
pa3MepoB KOHICHCATOPa,;

— TPOBOAUTH KOMIUICKCHBIH aHAN3 (PU3MYECKUX IMPOIIECCOB: M3OIMPOIECCHl B HICATBHOM
rase, MPpeACTaBICHHbIE C TIOMOIIBIO TaOINI] 3aBUCHMOCTH [TAPaMETPOB ra3a; MPeJIOMIICHHE
CBETA Ha TPAaHMIIC PA3JEIIOB JIBYX CpPEll; IEKTPOMArHUTHAsI HHIyKLHS,

— PCIICHHUC PACUCTHLIX 3aJia4 MOBBIICHHOI'O YPOBHS CIIOKHOCTH,

— PCIICHHC KAYCCTBCHHBIX 3a/1a4 ITOBBIIICHHOI'O YPOBHS CJIOXKHOCTH,

—  pelIeHHE PACUYCTHBIX 3a/1a4 BBICOKOTO YPOBHS CIIOHOCTH.

PaccmoTpum Gosiee moapoOHO 0COOSHHOCTH BBIIOJIHEHHS TPYIII 33JaHUM, TPOBEPSIFOIINX
Han0oJiee BaXKHbIE CIIOCOObI JCHCTBUIA.

IIpumenenue 3aKoH08 U POpMY 6 CMAHOAPMHBIX Y4EOHbIX CUMYAYUSX

COBOKYIIHOCTh pa3HbIX CEpUHl BapUaHTOB coOJepXkaja 3aJaHMsl Ha IPOBEPKY BCEX
OCHOBHBIX (hOpPMYJI U 3aKOHOB Ha 0a30BOM ypoBHe. Bce 3TH 3aanus npeiaraiy Jinb6o NpoBecTH
NPOCTEHIINK pacuyeT MCKOMOHM BEIMYUHBI 1O TpoBepseMol ¢opmyne, TUO0 CpaBHUTH JBE
BEJIMYMHBI JUIS Pa3HbIX CllyyaeB, Haillsg cOOTBETCTBYyIollee oTHomeHue. Hanbosee Bbicokue
pe3ynbratel (Oonee 75% BBINNONIHEHUSI) OTMEUYEHBI Ul TPYII 33JaHUM Ha MPOBEPKY 3aKOHA
COXpaHEHMsI MEXaHHMYeCKOW »3Hepruu, BToporo 3akoHa HeroToHa, dopmyn s omnpeneneHus
MMITyJIbCa TE€Ja U UMITYJIbCA CUJIBbI, CUJIbI TPEHUS, CUIIbl ApXumena, GopMyIl AJis U30MPOLIECCOB,
dopMynbl JIMH3BI, pabOTHl 3JEKTPUUYECKOro Toka. Hibke mnpuBeneH NpuMep 3aJaHUs C
MaKCHUMaJIbHBIM CPEJIHUM TIPOLIEHTOM BBIIOJHEHHS CPEIU 3aJaHUM, MPOBEPSIONIUX 3aKOHBI U
bopMyIBL.

Ipumep 1 (cpeonuit npoyenm evinonnenus — 90)
B unepyuanvnoui cucmeme omcuéma HeKomopas cuia coobwjaem meiny maccou 8 ke yckopenue
5 m/c?. Kakoe yckopenue 6 moii dice cucmeme omcuéma coobuum ma dice Cuid meny
Mmaccotul 5 ke?
Omeem: 8 . M/

B npuBeneHHOM Bblllle NepeyHe OONBIIMHCTBO 3JEMEHTOB OTHOCATCS K MexaHuke. Kax
y’ke ObUI0O OTMEUYEHO BbIlle, JUIS 3aJaHuil 0a30BOro ypoOBHsA HAOIMIOAAETCS CHIKEHHE
Pe3yJIbTaTOB BBINOJHEHUS! OT MEXAHUKHU K 3JIEKTPOAMHAMHUKE. DTO MOXHO MPOMILTIOCTPUPOBATh
JBYMs IPUMEPaMH 3aJJaHHM, KOTOpPbIE OTHOCATCS K 0230BOMY YPOBHIO CIIOKHOCTH U MTPOBEPSIOT
npuMeHeHre (GOpMyJibl B TUIIOBOM yueOHOW CUTYalIUH.

Ipumep 2 (cpeonuii npoyenm evinonnenus — 65)
Manvuux 6pocun mau maccou 0,1 ke sepmukanvbHo 68epx ¢ vicomvl 1 M HAO NOBEPXHOCMBIO
3emnu. Mau noousnca Ha evicomy 2,5 m om nosepxwocmu 3emnu. Kaxoeo uzmenenue

HOMEHYUANbHOU IHepauu Msa4a?
Omeem:__15 .

Ipumep 3 (cpeonuii npoyenm evinonnenus — 40)
Ilpu pasnomeprom uzmenenuu cunvt moxka 6 kamyuike na 10 A 3a 0,02 ¢ 6 neii oznuxaem 3/]C

camounoykyuu, pasnas 200 B. Yemy pasna unoyxmuenocms kamywxu?
Omeem: __ 0,4 [Hn.

CneﬂyeT OTMCTHUTB, YTO CYIICCTBCHHBLIC PA3JIMUUsA B PE3YJIbTaTaX BBIIIOJIHCHUA Sa)IaHI/Iﬁ
0a30BOT0 YPOBHSI CIIOKHOCTH IO Pa3HBIM pa3/ieiaM XapaKTEPHBI MPEkKe BCEro NI YYaCTHUKOB
9K3aMEHa CO CpPEIHHMM YPOBHEM TMOJAroTOBKH. Hambonee BepoOsSTHOW NPUYUHON SBISETCS
HEJIOCTaTOK BPEMEHM Ha KAYECTBEHHOE H3YYEHHE BOIPOCOB AJIEKTPOAMHAMUKU U KBAHTOBOU
¢uzuku B 11 kiacce.



Kpome ¢opmynsr mis DAC camouHaykuuu (cM. mpumep 3), ypOBEHb OCBOCHHS He
JOCTUTHYT M JUIsl pacyera Lened IOCTOSHHOIO TOKa C HCIHOJIb30BaHUEM (opMya s
IIOCJIEZI0BATENBHOIO U MapaJlJIeIbHOIO COEAMHEHUs IIPOBOAHMKOB M 3akoHa OMa s ydacTka
nenu. B kauecTBe npumepa npuBesieM 3alaHue Ha pacuyeT CONPOTUBIICHUS LIEIIH.

Ilpumep 4
Ha cxonvko ymenvwumcs conpomugienue yuacmka yenu AB, R
U300padcénHo2o0 Ha pucyHke, nocie samwikauus knova K, ecnu
conpomuenenue Kaxicooeo pesucmopa R =6 Om?

A TR R B
Omeem:na __ 1  Om.

B sTOM 3aianuu nepBoHayanbHoe conpoTtuBieHue nenu 4 Om, a nocie 3aMblKaHus KIoya
OJIMH U3 PE3UCTOPOB «3aKOPAUMBAETCA» U OCTAETCS LEMb C IBYMs IapajIeIbHO COEAUHEHHBIMU
pe3ucTopamu ¢ o0IKM conpoTuBiieHHEeM 3 OMm.

[loHnMaHne OCHOBHBIX 3aKOHOB U (OPMYNI HPOBEPSIIOCH M YacTblO 3aJaHUN Ha
YCTAQHOBJICHHE COOTBETCTBUS. B HMX HE00XOAMMO OBLIO CONMOCTABUTH (PU3UYECKYIO BEIMUUHY
TOW (opMmyIie, 0 KOTOPOil ee MOYKHO paccuuTarh B 3aJaHHOM curyauuu. Hambosee BbICOKHe
pe3yiabTaThl — A1 3akoHa OMa s ydacTKa Lenu, padoThl U MOIIHOCTHU 3JEKTPUYECKOI0 TOKa,
nepuofa W 4YacTOThl NPYKHHHOTO M MaTeMaTH4ecKoro MasTHUKOB (Oonee 70% BepHBIX
OTBETOB). 3aTPYAHEHUS BBIYCKHUKH HCHBITHIBAIN MpPHU Yy3HaBaHUM (DOPMYIJ MOJIEKYJISIPHON
¢u3nku — okoJ0 55% BEPHBIX OTBETOB.

B 5K3aMeHAalMOHHBIX BapHaHTaX O (U3UKE COAEPKUTCS, KaK IPaBHUJIO, MATh-IIECTb
rpa¢pukoB. B TOM umcne nmHMA 3amaHMii | B KaXIOM BapHaHTE coaep)kaia rpaduku
3aBUCUMOCTH IPOEKLUN CKOPOCTH HPSIMOJUHEMHO IBMXKYILETroCs Tenla, MO KOTOPhIM HYXHO
OBLIIO OmpeAenuTh JINO0 MPOWAEHHBIH MYTh, MO0 yckopeHue. C BBIYMCIEHUEM MPOIIEHHOTO
IYTU C MCIOJIb30BaHUEM Ipaduka crpasiserca 75% ydacTHHKOB 3K3aMe€Ha, C ONpe/eieHueM
MPOEKIIMK YCKOpeHUs: — OT 65% (ecnmu mpoekuus orpunarenbHa) a0 90% (B ciayuae ee
HOJIOKUTEIBHOIO 3HAUCHUS).

JlocTaTOyHO YCHEIIHO BBIIOJHEHBl M 3aJaHMsl Ha OIpPEAEJICHHUE COOTBETCTBHUS MEXIY
CXeMaTHUYHBbIMU TpapuKaMu U (U3NYECKMMU BEIMYMHAMM, 3aBUCUMOCTH KOTOPBIX OT BPEMEHU
9TH TpauKH MOTYT MPEACTABISATh B CHTYyallMd KOHKPETHOro 3amaHus. it STOW TpymNIbI
3aJaHUil camble BBICOKME pE3YJIbTaThl OTMEUYEHBl s TpaUKOB H3MEHEHHs arperaTHbIX
cocrosiHui BemecTa (87%). 3aTpyAHEHUs BBI3BIBAIOT IpaKK KoJeOaTeIbHbIX MPOLIECCOB, PU
3TOM s MEXaHMYeCKHMX KojeOaHWi ypOBEHb OCBOEHHMS JIOCTUIAeTcsi, a BOT i
AIIEKTPOMAarHUTHBIX KoJieOaHUN B KoJeOATETbHOM KOHTYpE PE3yJbTaThl BBIMOIHEHHUSI — OKOJO
40%. IIpumep Takoro 3agaHus IPUBEACH HUXKE.

Ipumep 5 (cpeonuii npoyenm evinonnenus — 42)

Konoencamop uoeanvnoco ronebamenvhoco KOHMYpa ONUMENbHOE BPeMs oz
NOOKNIOUEH K UCHOYHUKY NOCMOSHHO20 HANPSJICEHUs (CM. PUCYHOK). B momenm C
t =0 nepexnouamenv K nepesodsm uz nonoxcenus 1 6 nonoscenue 2. I'paghuxu )
A u B mpedocmasnsitom usmeHeHUs: (PUUUECKUX BeIUYUH, XAPAKMEPUYIOUUX

KOlebanusi 8 KOHmype nocie 9moeo. (T — nepuoo 21eKmpoMacHUMHbIX KOJeOaHUl !

6 Koumype.) Ycmanosume coomeemcmeue mexncoy epaguxamu u GuzuyecKumu

BEUYUHAMY, 3ABUCUMOCTIU KOMOPLIX OM GPEMeHU MU epapuKku Mocym npeocmasisimo.

K xadxcooii nozuyuu nepeoco cmonbya noobepume coomeemcmseyrouyio NO3UYUI0 U3 8Mopo2o

cmonbya u 3anuwume 8 maodauyy 8bloOpanHsvle Yu@pvl 0O COOMEEMCMBYIOWUMU OYKBAMU.
T'PADUKU OUBUYECKHUE BEJIMYUHBI

A) 1) ouepeus anexmpuueckoeo nois KOHOeHcamopa

2) 9Hepeus MACHUMHO20 NOJSL KAMYWKU

3) cuna moxa 6 kamyuwike

0’ Tt 4)  3aps0 ne6oil 0OKIA0KU KOHOeHCamopa
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Omeem:

B sToMm 3amanum, Kak U B IPYrUxX aHAJIOTHMYHBIX, 0OJi€€ MOJOBUHBI BBHITYCKHUKOB BEPHO
pacrno3HaloT rpaduk ans Cuiibl TOKa (Wiu Ais 3apsjaa KouzjeHcaropa). ['paduxu sxe ans
W3MEHEHUSI PHEPTUU SJEKTPUUYECKOTO WJIM MAarHUTHOTO IOJIEH BEPHO YKa3bIBAIOT MEHEE TPETH
Y4aCTHUKOB HK3aMEHa.

Onpeodenenue uzmeHenus GU3ULYECKUX BETUYUH, XAPAKMEPUIVIOWUX PA3TUYHbLE NPOYECChL

B kaxIoMm sK3aMeHAallMOHHOM BapHaHTE BCTpPEYaJoch MO 3 3aJaHus Ha OIpeleseHHe
XapakTepa W3MEHEHHWs (M3MYECKUX BEJIMYMH B PA3jIMYHBIX IpoIeccax: MO MEXaHWKe, IO
JNEKTPOAUHAMUKE U MOJICKYJISIPHOM (U3MKE UM KBAaHTOBOM (hU3HKeE.

DK3aMeHyeMbl€ YCIEIIHO CIPAaBUIIUCH C 3a/1aHUSAMU

— 0 MEXaHWKe [UIsl CUTyalud [BIKEHHUS chyTHuka mno opoute (73%), xonebanwmii
MPYKUHHOTO M MaTEeMaTHYeCKOro MasTHUKOB (66%), IuiaBaHus Tejla y IOBEPXHOCTH
xuakoctu (64%) u nBUKEeHUs Tena, OPOIIEHHOT0 TOPU30HTAIBHO (55%);

—  TI0 MOJIEKYJIsipHOU (hu3MKe Ha JlaBiieHue B cMecH ra3oB (71%) 1 u3MeHeHHe TeMIepaTyphl
HarpeBaTesIst/X0JI0IUIbHUKA TeIJI0BOM MaruHbl (65%);

— 10 DJIGKTPOJAMHAMUKE Ha CBOMCTBAa H300paxeHuil B coOuparomeid muH3e (72%), Ha
W3MEHEHUE [IMHBI WM TIONEPEYHOTO CEUYEHUs MPOBOJHUKA B IEMU MOCTOSHHOTO TOKA
(61%).

Menee ycreunrHo ObUIM BBINIOJIHEHBI 3aJaHUS HA W3MEHEHHUE BEIWYHH MPU OMUCAHUH
senerns Gorodpdexra. [t 3TUX 3aAaHUIN CpEeAHMIA MTPOLEHT BBHITIOIHEHUSI HE TIPEBHIAET 55, a
3aTpyJHEHHE BBI3BIBACT, KaK MIPABHUIIO, U3MEHEHHE 3aUPAIOLIETO HAMIPSKCHHUSL.

He pocturnyt ypoBeHb OCBOCHMS JId JABYX JIMHUK 3aJaHUl: JBH)KEHUE 3apSKEHHOU
YacTHUIIBI B TOJI€ TUIOCKOTO KOHAEGHCATOpA W aHAJIN3 M3MEHEHUs Tepruoja KoaeOaHui U IITHMHBI
BOJIHBI ~ M3JIy4eHHUs  KoJieOaTeIhbHOTO  KOHTypa  paJuONpPUEMHHKAa TPH  HU3MEHEHUU
TEOMETPUUECKUX Pa3MepOB KOHJAEHcaTopa. B mepBoM ciydyae TunuyHas ommOka Oblia CBs3aHA
HE C MaTEPHUAJIOM JIEKTPOCTATUKH, & C MEXaHUKOHU (CM. mpumep 6).

Ipumep 6 (cpeonuti npoyenm evinonnenus — 35)

Ilpomon, osudicywuiica 8 8aKyyme co CKOpocmvio L << C, npoiemaem o+
MedxHcoy NIACMUHAMU 3APANCEHHO20 KOHOEHCamopa mak, KaK noKa3aHo Sl

Ha pucyHuke. Kax uzmenumcs Kunemuueckas >Hepeus 6vliemesuiell '—L’--—--—.-.—.:r;;\::—:-‘ -------
yacmuysbl U 6peMs NpoaAéma KOHOeHCamopd, eclu YMeHbUUMDb 3 ‘l(i

HANPANCEHHOCMb  DJIEKMPUYECKO20 — N0l MeXNCOy — NIACMUHAMU
Konoencamopa? Jlns  KaxcOoU — Genuuunvl  onpeoeiume  COOMEEMCMEYIOWULl  Xapakmep
UBMEHeHUS:

1)  yeeruuumcs

2)  yMeHbuumcs

3) He usmenumcs
3anuwume 6 mabauyy eviOpanHvle Yu@pvl 018 Kaxcoou gusuyeckol eenudunvl. Lugpvr 6
omeeme Mo2ym nO8MOPSIMbCsl.

Kunemuueckas snepeus Bpems nponéma
gbliemesuiel] Yacmuybol KOHOeHcamopa
2 3




B sTOM 3amaHuM TIOBBIICHHOTO YPOBHS 0OJI€€ MOJIOBUHBI YYaCTHHKOB JK3aMEHA BEPHO
yKa3aJd Ha XapakTep HW3MCHEHWS KHHETHYECKOW OSHEPruM YacCTHIBI, T.e. OHHU TOHHMAIOT
B3alMOCBSA3b HAIPSDKEHHOCTH I0JIA KOHJAEHcaTtopa M yckopeHus vactuibl. Ho numb 10%
CMOTJIM OTPENEIUTh HEU3MECHHOCTh BPEMEHH IMPOJIeTa KOHACHCATOPAa, MOCKOJIBKY HE MEHSETCS
HavaJgbHAs TOPU3OHTAIbHAS CKOPOCTh JBFDKEHUS YaCTUIBI. AHAJIOTHS C JIBWDKCHHEM Tela,
OpOIIICHHOTO TOPH3OHTAIBHO B TOJE TSHKECTH, JAOCTYIHA JIMIIL HauOoJee MOATOTOBICHHBIM
BBIITYCKHHUKAM.

[TpuBenem mpuMep U BTOPOTO THIIA 33aHUH.

Ilpumep 7 (cpeonuit npoyenm evinonnenus — 42)

B oeiicmsyroweit  mooenu  paouonepedamuuxa  yyumenb — USMEHUNL  IAEKMPOEMKOCHb
KOHOEHCamopa, 6X00Aue20 6 COCmas e20 Ko1ebamenbHO20 KOHMYpd, VEeluyus paccmosHue
Mmeducdy e2o naacmuuamu. Kak npu smom usmeHsamcs nepuoo Koaebanuili moka 8 KOHmype u
ONUHA BOJHBL U3LYHeHUs? [ Kajicool eequdunsbl onpeoenume COOMEemMcmeayiowull xapakxmep
UBMEHEHUSL:

1)  yeeruuumcs

2)  yMeHbuumcs

3) He usmenumcs
3anuwume 6 mabauyy e8vibpanHvle YUPpPvl 011 Kadxcoou gusuyeckol eenudutvl. Lugpor 6
omeeme MO2Ym NOSMOPSIMbCAL.

Ilepuoo xonebanuti moka é Konmype Jnuna eonnvl usnyuenus
2 2

g sroro 3amanusa 23% sSK3aMEHYEMBIX CMOTJIM BEPHO YKa3aTb 00a BEPHBIX AJIEMEHTA
OTBETa, a aHAJU3 Beepa OTBETOB IOKa3bIBAET, YTO MPOOJIEMHBIM 37€Ch OKa3aJloCh MOHMMAHUE
3aBUCHUMOCTH €MKOCTH KOHJIEHCATOPA OT PAacCTOSHUS MEXIy IUIaCTUHAMHU, a HE 3HaHHe GopMyI
JUIs IeproJia KojaeOaHUH U CBSI3U MEePHOAA C JUTMHOM BOJIHBL.

Komnnexcnvuii ananus gpusuueckux npoyeccos

B sx3amenanmonnoi mojenu 2017 r. mosiBUIOCH TPU 33aHUsI HA MHOXKECTBEHHBIN BBIOOD.
YTBepKIeHUsT B OTHX 3aJaHUsAX 3aTParuBalOT PA3JIMUHBIE CTOPOHBI PacCMaTPHUBAEMOIO
mpouecca: OT y3HaBaHMS Ha3BaHUS SIBJICHHUS JI0 OIIEHOYHBIX PAacueTOB pa3IMYHbIX BEJIMYUH,
KOTOpbIE XapaKTepHU3YIOT JaHHBIN mporecc. /i 3TuX 3agaHuii xapakTepeH Belcokuil (6omee 50)
IPOLEHT yYaCTHUKOB, HaOpaBImIMX | Oayl, U pa3uTesnbHO O0jee HU3KUN MPOLEHT Y4aCTHUKOB,
HaOpaBmux 2 6amna. O4eBUIHO, 3TO CBSI3aHO C KOMILJIEKCHBIM XapaKTepOM aHalli3a MPOLECCOB
B ATHX 33JaHUsAX. B KauecTBe nmpumMepa pacCMOTPHUM OJHO U3 3aJIaHUH 110 3JIEKTPOCTATUKE.

Ipumep 8 (1 6ann — 65%; 2 6anna — 24%)

Jlea mezapsidcennvix cmekaaHHbLIX Kyouka 1 u 2 cOnuzuiu
BNIOMHYIO u nomecmunu 8 NEKMpUYECKoe g
. Il

none, HANPANCEHHOCMb KOMOPO2O HANPAGIeHA 20PUBOHMALLHO - I
8NpABO, KAK NOKA3AHO 6 Nesoll uacmu pucyuka. To e camoe H
i

Il

I

try
=
;

[=h
[

npooenanu ¢ 08yMs He3APAHCEHHbIMU MeOHbIMU Kyoukamu 3 u 4. —E.| s | 4
3amem KyOuxu Ovicmpo pazosumyiu U yice nomom yopanu
9leKmpuyeckoe noie (npasas wacmv pucymka). Buibepume o0e6a eepHbix ymeepocOoeHus,
ONUCHIBAIOWUX OAHHDIL NpoYecc.
1) Iocnre pazoenenus kyoux 3 npuobpemaem ompuyamenbHblil 3apsio.
2) Ilpu nomewenuu CmeKusHHbIX KYOUKO8 6 2NeKmpudeckoe noie HAbmooaemcs sigieHue
ROIAPU3AYUU.
3) B onexmpuueckom none kyouku 1 u 2 npuobpemarom CYMMApHuLil OMPUYAMETbHBILIL
3aps0.
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4) B onexmpuueckom noie Kyouku 3 u 4 npuobpemarom CyMMApHbLl OMPUYAMETbHBIIL
3aps0.
5) Ilocne pazoenenus kybuk 2 npuobpemaem noio#CUmMebHblil 3apsio.

Omeem: 12

B 3TOM 3amaHuM aHAMM3HUPYIOTCA IPOLECCH! JIEKTPU3ALUKN [IPOBOJHUKA U IOJSPU3ALUU
manekTpuka. OtBer 2 Oosee HPOCTOM, Tak Kak TpeOyeT JUIlb 3HAHUS Ha3BaHUS SBJICHUSA
(monsipu3anust), oTBET 1 nMpoBepseT NOHUMMAHNE NIEpEepacPEIeNICHUs 3apAI0B B IPOBOJHUKE IIPU
pasfesieHuu B dJeKTpudeckoM nose. [Ipu BemonHenun 3toro 3axanus okoso 24% y4acTHUKOB
9K3aMeHa BepHO BbIOpasu 00a orBeTa. [IpuMepHO TpeTh BHITYCKHUKOB yKa3ainu oTBeThl 13 u 15,
T.€. IIOKa3aJu, 4YTO OHM IIOHMMAIOT CBOMCTBAa JJIEKTPU3allMU IPOBOJAHUKOB, HO HE
OPUEHTHUPYIOTCS B TOM, KaK BEIyT c€0sl IUAIEKTPUKH B SJIEKTPUUECKOM II0JIE.

W3 15 rpynn 3azaHuil C MCIOJIB30BaHUEM Pa3IMYHbBIX MIPOLECCOB, YPOBEHb OCBOCHMSI HE
JOCTUTHYT JIMIIb JUISl TPEX CHUTYyallMil: M30IMPOLECCHl B HACAJbHOM TIa3e, MpPEICTaBICHHbBIE C
IOMOIIBIO TAOJIMI] 3aBUCHMOCTH IapaMeTpOB ra3a; MPeJOMJICHHE CBETa Ha I'paHUIIE Pa3/eloB
JIBYX CPE€Jl; 3JIEKTpOMarHuTHas MHAYKIUA. OHO U3 3TUX 3aJjaHUi IPUBEAECHO HIKE.

Ipumep 9 (cpeonuit npoyenm evinonnenus — 39)
Ilpu uzyuenuu npoyeccos, NPOUCXOOAWUX C 2eNueM, YYeHUK 3aHéC 6 madauyy pe3yrbmamvl
UMepeHusi memnepamypvl U 0asienus 00H020 U MO20 dHce KOIUYeCmed 2a3d 6 pPA3TUYHbIX
pasrosechvix cocmosanusax. Kaxue 0ea uz ymsepocoenuil, npugedEHHvIX Huice, COOMEemcmeyom
pesyrvmamam 3mux oneimos? 1 as cuumamos udeaibHuIM.

Ne cocmosanus 1 2 3 4 5 6 7
p, klla 100 90 75 50 55 75 100
t, °C 27 27 27 27 57 177 327

1) B cocmosinusx 4—7 06vém 2aza 6wl 00UHAKOBLIM.

2) O6vém eaza 6 cocmosinuu 4 6 2 paza menvue 00véma 2asa 6 cocmosinuu 1.

3) Buympeunss osmepeuss e2aza 6 cocmosHuu 6 6 3 paza Ooavwe, —uem
8 COCMOAHUU ).

4) Ilpu nepexode om cocmosnus 2 K cCOCmMosiHuio 3 6 X00e U30mMepMuU4ecKo20 npoyecca 2a3
ROLYYa menJo.

5) Ilpu nepexode om cocmosnus 5 k cocmosnuio 6 6 X00e U30XOPHO20 Npoyecca 2a3
cogepuian pabomy.

Omeem:

JU1st BBITIOJIHEHUS 3TOTO 3a/IaHUs HY>)KHO BBIICITUTH M3 TaOIUIBI H30TEPMUUECKUI TpoLiecc
(1-4) u u3oxopHbIi mpouecc 4—7 (IpenBapUTENILHO BBIPa3UB TEMIIEPATypbl B aOCOIFOTHOI
mkane). Kaxmoe u3 yTBepkaeHHI MpoBepsieT OJHO U3 CBOMCTB MpoIeccoB: 1 U 2 — GpopMyIbl
JUIS. U30IIPOLIECCOB; 3 — BHYTPEHHIOIO YHEPTHUIO MJCABHOIO rasa; 4 U 5 — IpuMeHEeHUe epBOro
3aKOHA TEPMOAMHAMMKH K M3ompoleccaM. B atom 3amgannn 62% 3K3aMEHyeMBbIX CMOIJIM BEPHO
yKa3aThb OJIMH 3JIEMEHT OTBeTa, a 2 Oaia Habpanu auib 16% yJ4acTHHUKOB.

3ananus, TpeOyrollue KOMIUIEKCHOIO TNPUMEHEHMsI 3HAHUH O pa3jIMYHBIX CBOMCTBaX
npolrecca M pasIUYHBIX (PU3MUYECKUX BEJIMYMHAX, OMUCHIBAIOIIMX MaHHBIM Mpolecc, O4YeHb
MOJIE3HBI B paMKaX CHCTEMaTH3alluy U 0000IICHNS MaTepHaa.

Onpedenenue Hanpasnenus 6eKMOPHBIX GENUYUH
Jluaus 3amaHuit 13 HampaBieHa Ha TIPOBEPKY YMEHHUs OIPENeNATh HalpaBlieHUE
BEKTOPHbIX BelMMuuH. [lo »smexkTpocraTuke B 3TOM TOAY HCHOJB30BAJIUCH 3aJaHUS Ha
OINpPEACIICHUE PE3YJIBTUPYIOLIEr0 BEKTOPa HAMPSKEHHOCTH 3JIEKTPOCTATHUECKOTO IO JIBYX,
TpeX WJIM YEeThIpeX 3apsA70B M YCKOPEHHUs 3apsia B CYMMapHOM O3JIEKTPUYECKOM IIOJE JBYX
11



3aps10B. Bee 3TH 3a1aHus BRIOTHSUIMCH HA YPOBHE UyTh BhIle 70%. 3aganus Ha omnpeaesieHue

HarpaBieHus: cuibl JlopeHna sl JBW)KEHUS MPOTOHA BBIMOJHSUIUCH TPATUIIMOHHO JTyYIle

(65%), uem g ABMKEHUS eKTpoHa (52%). [Ipu 3TOM CHIKEHUE pe3yIbTaToB (PUKCHPOBATIOCH

3a CYeT TPYNI CO CIa0bIM W CpPEeTHEM YPOBHSMH TOArOTOBKH. HaumOoiblme 3arpymaHeHUs

BBI3BAJIM 33JIaHUS Ha OIpeJesIieHUue CHIIbI AMIepa Jjs paMKH B MarHUTHOM II0JIe, C KOTOPBIM

CIPABJISUTUCH JIUIIb TIOJOBMHA YYACTHUKOB dK3aMeHa. [Ipumep Takoro 3ajaHus NPUBEICH HIDKE.
Ipumep 10 (cpeonuii npoyenm evinoanenus — 50)

Ksaopamnas nposonounas pamka pacnonoxiceHa 6 0OHOPOOHOM MACHUMHOM B
nose mak, Kak nokasano Ha pucynxe. Hanpaenenue moxa & pamxe nokasano _°—I——f
cmpenxamu. Kax nanpaenrena omumocumenvHo pucyHka (6npaeo, 61€60, 66epx, !

6HU3, K HaOII00amento, om Hada00amens) cuia, 0elucmaylowas Ha CMOPoOHy

ab pavku co cmoponsl enewnezo maznumnozo noisi B? Omeem sanuwume T .

CnoB8oM (cnosamu,).
Omeem: __k Habawoamenio

Memooonozuueckue ymenus

JlBa 3amaHMs B KOHILIE YacTH | paOoThl ObUIM HampaBlIeHbl Ha OLIEHKY METOJ0JOTMYECKUX
YMCHHH.

3aganue 22 MpoOBEpsUI0O YMEHHE 3alUChIBaTh IOKA3aHUSA H3MEPHUTENbHBIX HPUOOPOB ¢
YUETOM 3aJlaHHOM MOrpelHocTy u3MepeHuil. HezaBucumMo oT BHJa M3MEpUTENBHOIO npudopa
(MeH3ypKa, TepMOMETp, ANHAMOMETP, aMIIEPMETP, BOJILTMETP) BCE 3a/1aHUS BBIIOJIHSUINCH OoJiee
yeM 70% ydacTHHMKOB 3K3aMmeHa. CieayeT OTMETUTh JMIIb IMPOOJIEMbl C 3alUChI0 YHCIIa
3HAYalMX HUGP, KOTOPbIE MOXKHO MPOMILIFOCTPUPOBATH Pe3yIbTaTaMH BBIIIOJHEHUS 3a/laHUs U3
npumepa 11.

Ipumep 11 (cpeonuii npoyenm evinoanenus — 19)

Onpedenume nokasanusi amnepmempa (CM. PUCYHOK), eClu HO2PeutHoCb A A
NPAMO20 UBMEPEHUsL CUTbL MOKA PABHA YeHe OelleHUsl amnepmempd. 2
?///
/////’:‘Jm )
Omeem: ( + ) A. 0,2 041 Al
)

B stom 3amanmm momHocThiO BepHBId oTBeT (0,20 + 0,02) A ykazanm mmmb 31%
9K3aMeHyeMbIX, a emre 48% 3anucanu oreeT B Buae (0,2 + 0,02) A. Ilpu noacyere 6amtoB oba
OTBETa TMPU3HABAINCH BEPHBIMH, HO NpH OOYYEHHH HY>KHO OOpaliaTh BHUMaHHWE Ha BEPHYIO
3aMKch Pe3yabTaTOB U3MEPEHUN C YIETOM BCEX 3HAUAIINX ITUGD.

[pyroe 3amanue u3 3TOoro OJOKa MPOBEPSAJIO YMEHUE BbIOMpaTh OOOpYyIOBaHUE IS
poBeJeHNs onbiTa. B TexcTe 3ananuii Oblia chopmynrpoBaHa 1eb OnbiTa (M3MEpPeHHe KaKou-
100 BEJNIMYMHBI) UM THUIOTE3a UCCIIEOBAHUS (3aBUCHMOCTH OJHOM (PU3UYECKON BEIMYUHBI OT
JpyTroi).

B mnepBoMm ciywyae wucnonb3oBasiach MOJIENb 3a/laHUs, B KOTOPOW OINMCHIBAJICS OIIBIT,
MEPEeYUCIIIIOCh HMeEloleecss o0OpyIoBaHMEe, a B KauyecTBE OTBETOB MPHUBOIWICS Habop
JIOTIOJTHUTEIILHOTO 00OPY/AOBaHMS, U3 KOTOPOTO HEOOXOAMMO OBLIO BHIOPATh /1Ba HEAOCTAIOIINX
snemenTa. CpeTHUM MPOIICHT BBHITIOTHEHUS TAKOTO TUIIA 3aJaHUI OKa3aics paBHBIM 80.

Br1i6op obOopymoBaHusi mJisi TIPOBEACHHUS HWCCIIENIOBAHMS TPEIarajcs B JBYX pPa3HBIX
MOJeNsX 3aJaHuid. B ciydae, Kkorma XapaKTepUCTHKH JKCIEPUMEHTAIBHON YCTaHOBKHU
YKa3bIBAINCH B BUJIE TAOIHIIBI, 3aJaHUS BHITIOIHSINCH OOJBIIMHCTBOM TECTUPYEMBIX: OT 75 (110
aNeKTpoMHaMuKe) 10 85% (10 MexaHuKe). A Ipe/ICTaBIEHUE YKCIIEPUMEHTAIIbHBIX YCTaHOBOK
B BHUJE CXEMaTUYHBIX PHCYHKOB BBI3BAJIO OIpPEJCICHHBIC 3aTPyIHCHUS, PE3YJIbTaThl
BBHITIOJTHEHUS] TakuX 3aAaHuii He mnpesbimanu 60%. Hiwke mpuBeeH mpumep 3TOH MoaeTH
3aJaHuH.
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Ipumep 12 (cpeonuii npoyenm evinoanerus — 53)
Yuenuxy neobxooumo obuapyscums 3a8UCUMOCMb NEPUOOd CB80OO0OHBIX IEKMPOMACHUMHBIX
Konebanuil 6 KolebamenbHOM KOHmMype om uHOyKmusHocmu kamywku. Kakue o06a
KOIeOamenbHblX KOHMYPA OH Q0INCEH 8blOPaAMb 0I5l NPOBEOEHUsL MAK020 Onbima?

1) 2AE=—=3c 2 L%z 3) ZL%C 2) Lé}:c 5) L 2C
2

3anuwume 6 mabauyy Homepa 8blOPAHHBIX KOIEOAMENbHbIX KOHMYPOS.
Omeem:

3neck 53% BbIMYCKHUKOB BbIOpain BepHbI oTBeT 34, a eme nmo 12% — orBeTsl 45
(mepernyTaB UHIYKTUBHOCTb C €MKOCThIO) U 24 (yka3aB Ha HEOOXOJIUMOCTh MPOTOPIUOHAIBHOTO
U3MEHEHHUs1 00euX BETUYHH).

OueBUIHO, ONTUMAIBHBIM CHOCOOOM (OPMHPOBAHUS YMEHHUsSI BBIOMpATh 00OpyIOBaHHE
JUISL TIPOBEACHMSI PA3JIMYHBIX OIBITOB SIBISIETCS MPOBEJACHHE peajbHBIX OMBITOB C HAOOpPOM
000py/s0BaHusl, B KOTOPOM YYMTHIBAETCS H30BITOYHOCTH 3JEMEHTOB I10 CPaBHEHHIO C HX
HEOOXOUMBIM KOJTHUYECTBOM.

Pewenue 3a0au

B kax7aoM SK3aMEHAIlMOHHOM BapHaHTE MpeUIarajoch § 3afad MO Pa3HBIM TeMaM
IIKOJIEHOTO Kypca (pHU3HKH.

3amaHusi ¢ KpaTKUM OTBETOM BKJIIOUANIM 33/1a4M 110 MEXaHHWKE, MOJICKYISIPHON (hU3HKe U
anekTponuHamuke. Hambornee BBICOKHE pe3yibTaThl NMPOAEMOHCTPUPOBAHBI IS 3aJaHHN IO
MeXaHUKe, CPETHHI MPOIEHT BBINIOJIHEHUS MO BceM BHIaM 3THX 3amanuii — 40,2. Heckombko
HIDKE OKa3allUCh pe3yibTaThl Mo 3nekTpoauHamuke — 30,2%, a camble HU3KHME DPE3YJIbTaThl
OKa3aJIMCh JUTS 3a/1a4 IO MOJIeKYJIsipHOM (usnke — 24,1%.

VYpoBeHb OCBOCHMSI JOCTUTHYT TOJIBKO JUIs IBYX TPYII 33aJau: Ha OIpeJesIeHue CKOPOCTH
OJIHOTO W3 OCKOJIKOB IIPH pa3pbiBe CHApsIa M BbLIETE OJHOTO W3 OCKOJIKOB IMoj yrioM 90° k
NEepBOHAYAJIbHOMY HAIIPABJICHUIO IBM)KEHUS CHAPs/Ia, a TAK)Ke Ha pacueT paboThl CUIIbI TPEHUS C
UCTIOJIF30BaHUEM 3aKOHA COXPAHEHUs YJHepruu. Huke npuBeieH mpuMep OTHOW M3 TaKHX 3a/1a4.

Ipumep 13 (cpednuii npoyenm svinonnenusi — 53)
Manvuuk na cankax (ux obwas macca 50 ke) cnycmuacs ¢ aedsHou eopuvl gvicomou 10 m. Cuna
MpeHusi Npu e20 OBUICEHUU N0 20pU30HMANIbHOU nosepxrocmu pasna 100 H. Kaxoe paccmosinue
npoexan oH no 20pu3oHmanu 00 ocmanoeku? Cuumams, 4mo no CKIOHY 20pbl CAHKU CKONb3UIU
be3 mpeHus.
Omeem: 50 M.

C 3ajauaMy Ha NMPUMEHEHHE 3aKOHOB COXPAaHEHUS MMITYJIbCAa U MEXAaHUYECKOW 3HEpPruu
(mameHue KaMHS B TENEXKKY C MIECKOM U BBICTPEI U3 MPY>KUHHOTO MHUCTOJIETA) CIIPABUIIMCH OKOJIO
40% »x3aMeHyeMbIX. 3aTpyAHEHHUSI B MEXaHUKE BbI3BAIIM 3aJa4u 10 ctaTtuke. Hampumep, 3amaun
Ha TIOJIBEM T'py3a MPH MOMOIIM BOpOTa (3a/laHue Ha 0a3e ITOW CUTYyallud €CTh B OTKPHITOM OaHKe
EI'D) oxazanuch nocuinbHbIME IUlIb 20% y4acTHUKOB 3K3aMeHa.

[To monekymsipHO#l (pu3MKe mpeIaranvch 3aJadyd Ha ypaBHEHHE TEIJIOBOro OanmaHca
(cpemHuii TIPOILIEHT BBIMTOJIHEHUS — 28) W HAa MPUMEHEHHE MEPBOr0 3aKOHA TEPMOJIWHAMUKH K
uzobapHomy mpoiueccy (21%). B nepBom cimydae Hanbosnbliiee 3aTpyJHEHUE BBI3BAIH 33/la4d Ha
TastHUE JIbJla U HarpeBaHHUE MOJIYYMBIIEHCA BOJbI B KaJIOPUMETpPE C Teruiol Bojou. [Ipumep
3a/1auu JUIsl BTOPOM CUTYallMK MPUBEIEH HUXKE.
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Ipumep 14 (cpeonuii npoyenm evinoaHerus — 25)
Ilpu corcamuu uoeanbHo2o0 0OHOAMOMHO20 2a3a NPU NOCMOAHHOM OABHEHUU GHEUWHUe CUJbL
cosepuwiunu padbomy 2000 [oc. Karxoe xonuuecmeo meniomol ObL10 nepedano npu 3mom 2a3om
OKpydcarowum meaiam?

Omeem.: 5000  Joec.

B »stoii 3amaue 24% BbeinyckHUKOB ykazanu oTtBeT 2000 [[k, paccMOTpeB CHUTyalHIO
u3orepMuyeckoro mpoiecca, a eme 20% — orser 1000 Ik, HEBepHO 3amucaB MEPBBIM 3aKOH
tepmoauHaMUKH (AU=|Q|+Asuem.cnn)-

[lo »3nexTpolMHAMHKE CaMble BBICOKHE PE3YJbTaThl JOCTUTHYTHI JUIsl 3ajad Ha
npuMeHenue 3akoHa Oma juist nmonHo# uenu (39%), a camble HU3KHE — HAa pacueT MakCUMYMOB
it tudpakunonHoi pemeTku (okono 15%). [TokazarenbHbl THIUYHBIE OMIMOKH JIJIs 3a7a9 Ha
dopmyny nuH3BL. 37A€Ch 3aJaud Ha NpUMEHeHHe (OpPMYNbl JIMH3BI M €€ YBEIUYCHUS Ui
coOuparomiel JIMH3bI BEPHO BBITOJHMWIN OK0JI0 40% y4yaCTHMKOB PK3aMEHA, & PE3YJbTaThl JUIS

aHAJIOTHYHOMI 3adauu i pacceHBanmeﬁ JIMH3BI 0OKA3aJIUCh IIOYTHU B 2 pa3a HHUXKEC (CM. IIpuUMEp
15).

Ipumep 15 (cpeonuii npoyenm evinonnenus — 23)
B monkotl pacceusaroweli aunze noIy4eHo yYMeHbUEeHHOe 8 3 paza uzobpadicenue npeomemad.
Onpeoenume mMo0yb POKYCHO20 pacCmosHUA TUH3bL, eClu U300padicerHue npeomema Haxooumcs
Ha paccmosnuu f =16 cM Om JUH3bL.

Omeem: 24 cM.

3nech 23% ydacTHMKOB K3aMeHa CMOTJIM MOJYy4YUTh BEpHBIA OTBET 24 cMm, a emie 23%
3anucany B OyiaHke OTBeT 12 cM, KOTOpbId OyneT abCONIOTHO BEpPHBIM, HO IS Ciydas
cobuparonield TuH3bl. TakuM 00pa3oM, MOJOBHHA YYACTHUKOB 3HAIOT HEOOXOIUMBbIE (POPMYITBI U
YMEIOT pelaTh 3agauu Takoro tumna. [IpobneMHoil oka3anach onepamus YTEHUS yCIOBHs 3a7aun
¥ BBIOOpA aJicKBaTHOW (pu3mveckoi Mojaenu (B JaHHOM cliydae — MMOCTPOCHHUE BEPHOTO PHCYHKA,
MTOMOTAIOIIETO PEIICHUIO).

B ocHOBHOI JieHbh B BapuaHTaX MPEIArajioch ISTh Pa3HBIX CHOKETOB KAaueCTBEHHBIX
3anad. Huwxke mpuBeneHa ux TeMaTuka co CpeJHUMH Pe3ylIbTaTaMU BBIMOJTHEHUS

— JBW)KCHHE 3apsDKCHHON YacTHIBI B CKPEIICHHBIX JICKTPUYCCKOM W MarHUTHOM
MOJISTX, W3MCHCHWE HANpaBICHUS JIBIDKEHUS TPU HM3MEHEHUH OJHOTO U3
napaMeTpoB (CKOPOCTH YaCTHIIBI, HAMPSDKEHHOCTH DSIEKTPHUECKOTO MO WU
MarHUTHON MHIYKITUH MarHuTHOTO 1moJist) — 31%;

— ompeAeNeHUE W3MEHEHHS TMapaMeTpoB UACANBHOTO Taza [Uisi MPOIECCOB
3aJIaHHBIMH TpauKaMu 3aBUCUMOCTH JIaBJICHUS OT IJIOTHOCTH Ta3a — 24%;

— WU3MEHEHHE IMOKa3aHWW BOJBTMETpPAa B IIEMH MOCTOSHHOTO TOKa, COepKariein
KoHZAeHcaTop, — 15%);

— ompejeNieHUuE 3HAKOB 3apsI0B AJIEKTPOMETPOB, HAXOISIINXCS B TOJIE 3apsHKEHHOM
nanouku, — 12%;

— oOBsicHeHHe HaOIOJIEHUS BSUICHUS PE30HAHCa MPH BBIHYXKACHHBIX KOJIEOaHUSIX B
[ENH, coiepKalleil KOHACHCATOP U KaTYIIKy HHIYKTUBHOCTH, — 6%0.

BugHo, 9TO pe3ynbTaThl pelIeHUs] KAYeCTBCHHBIX 3a7a4 HEBBICOKH, I HUX XapaKTEePHBI
JIOCTaTOYHO BBICOKHE MPOIEHTHl BBIMONHEHUS Ha | Oamin W 3HAUMTENbHO Ooyiee HHU3KHE
MPOIIEHTHl BbIMOMHEeHUs Ha 2 u 3 Oamwra. [lpuBemeM B KadecTBe mNpuMepa 3agaHue Ha
KOHJICHCATOP B I[EMHU MOCTOSTHHOTO TOKA.
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Ipumep 16 (cpeonuii npoyenm evinoanenus — 15)

Onupasce Ha 3aKOHbL U3UKU, HatlOume NoKA3aHue UOeanrbHO20 601bMMempd 6

cxeme, NpeOCMAasleHHOU Ha PUCYHKe, 00 3amelkanus kmodya K u onuwume

usMeHenus e20 nokasanui nocie 3amvikanus Kioua K. Ilepsonauanvro

KOHOEHCamop He 3apsidiceH. -
Er

PaGoTbl modTH TpeTH BBITYCKHUKOB COJEPXKAIM PACCYXKICHHUS, BEPHO OIMUCHIBAIOIINE
OTJAEJIbHBIE CTOPOHBI Mponecca B 3Toil nenu. 11% cMorim noHTH A0 BEpHOrO OTBETA, YKa3aB,
YTO HaAYaJbHOE IOKa3aHWE BOJILTMETPA PABHO HYIIO, IOCJE 3aMbIKaHUs KJIHOYa IMOKa3aHUs
BOJIbTMETpa OyJIyT YBEIMUYMBATHCSA, NIOKA HE JOCTUTHYT MAaKCHMAJIbHOTO 3HAYEHUS, KOTOpOE HE
Oynmer MeHsThcsi co BpemeHeM. K coxanenuto, 7% U3 HHMX HE CMOIVIM TPUBECTH BCE
HE0OXOUMbIE JIOTUYECKUE 1Iaru B 0OBSCHEHUH U J1aTh BCE CChUIKHM (Ha 3akoH Oma AJis MOJTHON
ey U JUIs yJacTka Ienu, ¢opMyia CBS3M HANPSDKEHUS Ha KOHJEHCATOPE C €ro 3apsioM),
MOJIy4uB 3a peureHue 3anaun 2 6amna. Okono 20% nomydniu 3a perieHue 3Toil 3agaun 1 Gan,
T.€. OTU BBITYCKHUKU MPEICTABISAIOT ceOe CHUTYyalllio, OMHMCAHHYIO B 3ajJade, HO HE MOTYT
BBICTPOUTD JIOTUYECKH CBSIZHOE YTBEPKICHHE.

Cpeau  pacdyeTHbIX 3a7ady  Haubojiee  BBICOKME  pe3yibTarhl  (26%)  Oblm
MIPOJIEMOHCTPUPOBAHBI /ISl JIMHUM 3aJaHuil 31 Ha NpUMEHEHHE ypaBHEHUs OWHINTEHHA s
dorosddexra u 3aKOHOMEPHOCTEN ABMKEHUS (POTOIIEKTPOHOB B AIEKTPHUECKON TOTIE.

Cpenu 3ama4 Mo MeXaHuKe OoJiee YCIENIHO BIMOJHEHBI 3a1aui Ha miaBanue Tena (18%),
Ha JBWXKEeHHE maiObl B MmeptBoi mnerie (15%). Haunbonee cnoxHON oOkasaiach 3ajaya Ha
JBUKEHHE MIAHOBI 0 HAKIOHHOW IMJIOCKOCTH TOPU3OHTAJIBHO IMOJ JIEHCTBUEM TOPU30HTAIBHON
cuibl (8%). 3aTpyaHeHus B 3TOM 3a7aue ObLIIM B ONPEIEICHUN HANPaBICHUS CHIIbI TpeHus. Jis
OJHOU |3 3amad (cM. mpumep 17) TUNUYHOW OMIMOKOW ObLT BHIOOP HEBEPHBIX OCHOBAHUU IS
peuieHusl.

Ipumep 17
Ha eepmuxanvhotl ocu ykpeniena 21aokas 20pu3oHmatbHas wmaued, no N
Komopou moz2ym nepemewjamuvcs 0ea epy3a maccamu My =2002 u Y BRY
my; =300 2, cesa3aHHbIE HEPACMANCUMOU HEBECOMOU HUMbBIO OIUHOU —/
| =20 em. Humo 3akpenunu na ocu max, 4wmo 2py3vl pacnoiaeaiomcsi no :I:-_.i?i '
pasmble CMOPOHbL OM OCU U HAMSANCEHUe HUMU ¢ 0beux cmopon om ocu ™ IM ’

npu 8pawjeHuu wmaneu 0OUHAK0B80 (CM. pucyHok). Onpedenume MoOYb
cunvl Hamsicenuss T Humu, coedunsiowen 2epy3vl, NpU 6PAWEHUU WMAHSU C YACMOMOU

600 06/ mum.

[Ipu pemenun 3Toit 3amaun 24% BBIMTYCKHUKOB BEPHO BBHIOpan (PU3MYECKYIO MOJEINb,
OpoBEJIM HEOOXOJIUMBbIE MaTeMaThdeckue mpeoOpa3oBaHus, HO 9% U3 HHUX JOMYCTHIN
NOTPEIIHOCTH IpPU ONUCAHUU BHOBb BBOJMMBIX BEIMYMH, apu(METHUYECKHX pacuerax U T.IL
OcHoBHOM oOmMOKON TeX, KTo moiyuumn 3a pemenue 1 OGamn (13% ot oOmero uucia
9K3aMEHYEeMbIX), OBIJIO HMCIIOJIb30BaHHE HEMPAaBOMEPHOM Ui JaHHOTO ciy4ass (OopMyibl AJs
paBHOBECHS pblyara.

[To monexynspHoO# (u3uke 3aTpyaHeHUs BbI3Baja 3ajaa4a Ha pacuer KIIJ mukna (6%), a
cpelau 3a7ad MO AJIEKTPOJAMHAMUKE — 3aJaud Ha JBUKEHHE JBYX IMPOBOJAHHMKOB B MarHUTHOM
nosie. [IpumMep ogHOrO M3 TakKX 3aJaHUN IPUBEAEH HUXKE.
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Ilpumep 18
Ilo 20pu30HMANLHO  PACNONONCEHHBIM — UEPOXOBAMBIM  DElbCaM  C B
NPEHeOPed’CUMO  MAbIM  CONPOMUBTIEHUEM MO2YM  CKOIb3UMb  08d
00UHAKOBbIX cmepdicHsa maccoti m=100 2 u conpomusrenuem R=0,1 F

Om  kaxcoviti. Paccmosanue mencdy penvcamu |1=10 cm, a
Koahpuyuenm mpenus mexncoy cmepiucHAMU U peabcamu  p=0,1.

Penvcor co cmepocnamu Haxooamces 6 O0OHOPOOHOM BEpMUKAILHOM MACHUMHOM NOje C
unoykyueri B=1 Tn (cm. pucynox). Iloo deticmauem 20pu30HmMaibHOU CUbl, Oeticmeyioujell Ha
nepevili cmepoicenb 800b pelbC, 00a CMEpPIHCH OBUNCYMC NOCMYNAMENbHO DABHOMEPHO C
pazuvimu ckopocmamu. Kaxosea cropocmb Osudicenus nepeozo CmepitCHA OMHOCUMENLHO
emopoeo? CamounoyKkyueil KOHMypa nperHeopeyb.

3nech nuib 5% BBITYCKHUKOB U3 YHUCIA BBICOKOOAIJIbHUKOB CMOIJIM BEPHO ONPENEIUThH
O/1C uHAYKIUHU B KOHTYpe, 00pa30BaHHOM JIBYMsI ITPOBOJHUKAMH U PEIIbCAMH, 3aMUCATh 3aKOH
Oma u ycioBH€ ypaBHOBEIIMBAaHUS CUIONH AMIepa CUJIbl TPEHUS JIJIsl PABHOMEPHOTO JIBUXKCHMUS
BTOpOro nmpoBojHuka. Eire okono 10% npuctynuiam K pemeHuro 3aJadyu, Kak MpaBuiio, BEPHO
yKa3bIBaJIM Ha BO3SHUKHOBEHHE CHJIbI AMIIEpa, HO HE CMOIJIU CclIpaBUThes ¢ onpeaeneHueM DJIC.

Jlnis XapakTepUCTUKH PE3YJIbTaTOB BBIMOJIHEHUS Pa0OTHl TPYyNIIaMH 3K3aMEHYEMBIX C
pasHbIM YpOBHEM IIOJATOTOBKU BBIJENSAETCS 4YEThIpe IpyIIbl. B KauecTBe TpaHULBI MEXIY
NEepBOl M BTOPOW TpymmamMu BbIOMpaeTcss MUHHMaibHas rpanuna (36 T1.0.), AOCTHKEHHE
KOTOPOH CBHUIETENBCTBYET 00 YCBOCHMM BBIIYCKHUKAaMU OCHOBHBIX IOHATUH M CIIOCOOOB
NEeSITeTPHOCTH, a Takke 00 OCBOCHMM TPeOOBaHUI CTaHAapTa HA MHHHMAJIBHO BO3MOXKHOM
ypoBHe. Bce Tectupyemble, HEe TOCTUIIINE MUHMMAJIbHOM T'DAaHUIIbI, BBIACISAIOTCS B TPYIILY C
CaMbIM HH3KHUM YpPOBHEM TIOATOTOBKU. BTOpas Tpymnma COOTBETCTBYET JHama3oHy OT
MUHMMaJIbHOHN rpaHuibl 10 60 6ayioB, B MEPBUUHBIX OaijlaX 3TO COOTBETCTBYET BBIIOIHEHUIO
3amanuii 6a30Boro ypoBHs ciokHOCTH. Jlanmee ciemyer rpymma ot 61 go 80 6amioB. B atom
JMana3oHe 0ayuioB HEOOXOJMMO I0Ka3aTh YCTOMUMBOE BBIOJHEHHME 33/aHUI IOBBIIIEHHOTO
ypoBHsI cnoxHOCTH. [l rpymmbr BeicokoOautbHUKOB (0T 81 mo 100) GamnoB xapakTepHO
HaJINYME CUCTEMHBIX 3HaHUI U OBJIa/IEHUE KOMIUIEKCHBIMU YMEHUSIMH.

Ha puc. 3 npexcraBiena nuarpamma, JI€MOHCTPHPYIOIIAsi paclpeieieHne dK3aMeHYEeMBIX
110 rpynmnam noarotosku B 2017 r.

PacnpegeneHue rpynn 6annos
80
60
40
m%

20
0 1 —

1 2 3 4
% 3,1 74,9 17,1 5

Puc. 3. Pacnipenenenne sK3aMeHyeMbIX MO TPYMIaM C pa3HbIM YPOBHEM IOATOTOBKH
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Ha puc. 4 u 5 nokaszaHsl pe3ynbTaThl BHIIOIHEHUS 33JaHUN ¢ KPAaTKUM U Pa3BEPHYTHIM
OTBETAMH y4aCTHUKAMU DK3aMEHA C Pa3HBIM YPOBHEM ITOATOTOBKH.

% BbINONTHEHUA
3afaHuA ¢ KpaTKMM OTBeTOM 4actu 1

100

N NS A Bz "m0

90 4

g —t =Cp. % Bbin_1 (1557yu)
é =l Cp. % BbIN_2 (37485yu)
s = Cp. % BbIN_3 (8547yu)
E
I 40 === Cp. % BbiN_4 (2479yu)
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o -~ - —#—YpPOBEHb OCBOEHHUA
R 30 / Y \ < \ 7~ \ P
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12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

3agaHuAa ¢ KpaTKMM OTBETOM

Puc. 4. Pe3ynbTaThl BRITOMHEHMS 3aIaHUH YacTH | 3K3aMeHAIIMOHHOHN paOOThl yYaCTHHKAMH dK3aMeHa
C pa3HbIM YPOBHEM IOATOTOBKH

% BbINONIHEHWUA
PeweHwne 3aga4 4actu 2
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é 60 \ el Cp. % BbIN_2 (37485y4)
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3apaHuAa yactu 2

Puc. 5. Pe3ynbTaThl BHITOTHEHUS 3a/IlaHUI 4acTH 2 SK3aMEHAIIMOHHON paboThl YYaCTHUKaMH SK3aMeHa
C pa3HBIM YPOBHEM MOJATOTOBKH

YYacTHUKH W3 T'PVYIIIIbI 1 1o YPOBHIO MOATOTOBKH IMOJYYUJIMW IO HUTOTaM BBLIITOJIHCHUA
9K3aMEeHaAIlMOHHOM paboTsl oT 0 10 8 mepBuuHBbIX OayioB. CpenHHH MPOIEHT BBITOJHEHUS
3aJjaHui 6a30BOr0 YPOBHS COCTaBHWIJI JUIsl 3TOM rpynmsl 16,1, a 3aganuii 6osee BHICOKOTO YPOBHS
elle HuXKe. JTa Ipylna y4acTHUKOB dK3aMe€Ha HE IMPOJEMOHCTPUPOBAJIa yCTONYUBOE OCBOECHHUE
KaKHAX-JIH0O DJIEMEHTOB COACPIKAHUA U OBJIAACHUA KakKUMH-1100 IMPOBEPACMBIMU YMCHHUAMMU.

Bonee ycremHo BBIMOMHAIOTCS 3aJjaHUs HA 3HaHUE (OPMYJ, B KOTOPBIX HCIIOJIB3YeTCs
npsaMas TpornopuUHuOHAIIBHOCTh MEXKAY ABYMS BCIWMYNHAMU. Haan/IMep, IJId 3aJlaHus, B KOTOPOM
HE00X0uMO OBbIIO HAWTH OTHOIIEHHE HMMITYJIbCOB I'PY30BHKAa M JIETKOBOT'O aBTOMOOWIIS MpHU
3aJJaHHBIX OTHOIICHUSAX UX MacCc U CKOPOCTEH, pe3yabTaThl BHIIOJHEHUS COCTaBUIN 0K0Jo 38%.
JpyruM npuMepoM OTHOCUTENIBHO YCIEHUIHOTO BBIIOJIHEHHUS MOTYT CIIYXKMTh BOIIPOCHI Ha
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y3HaBaHUE TEX 3aBHCUMOCTEH B 2-0aJUTbHBIX 3aJaHUAX 0a30BOT0 YPOBHS, KOTOPHIE H3Y4alOTCs B
Kypcax OCHOBHOMW M cpeliHel mKoibl. [Ipumep Takoro 3ajjanusi IPpUBEICH HIKE.

Ilpumep 19
B yununope noo nopwimem nepeoHaAYanbHO HAXOOULOCDH
meépooe gewgecmeo. L{unundp cuauana Hazpesanu 8 neuu, a
3amem oxnaxcoanu. Ha pucynke nokasam epagux uzmenenus
memnepamypul t ewjecmea c meuenuem pemeni T.
Yemanosume coomeemcemeue medncoy yuacmkamu epaguxa u
npoyeccamu, omoopaicaemvlmMuy SMUMU Y4acmKamu.
K kaoscooti  nosuyuu  nepsoco cmonbya noobepume  COOMBEMCMBYIOWYIO  NOZUYUIO
u3z 6mopo2o cmoabya u 3anumume 8 madauyy 6vblOparHvle YUDpPsvl N00 COOMBEMCMBYIOWUMU
oyKeamu.

YYACTKU 'PADPUKA IHIPOUCXONALIUE TIPOLIECCHI
A) DE 1) oxnaswcoenue napa
2) Haecpesamue HCUOKOCHU
b) FG 3) Kunenue
4) nnasnenue
A| B
Omeem: 311

3nech MpH  CpelHUX pe3yibTaraXx BbIIOJIHEHUS 87% BBITYCKHUKM U3 TIpynmsl 1
IIPOJEMOHCTPUPOBAIIN BbINOJIHEHHE 0K0JI0 40%.

[pynnma 2 1o ypoBHIO MOArOTOBKM camas MHOTOYHCJIEHHAas, K HEH OTHOCATCA
oOyuaromuecs, noixyuuBmue ot 9 1o 30 nepBUYHBIX OaioB. Pe3yabTaThl BBIMOIHEHUS TPYIIIBI
3ajjaHui 0A30BOr0 YPOBHS COCTAaBMWIU B cpefHeM 62,1%, a 1uis Tpymnsl 3aaHui TOBBIIIEHHOTO
YPOBHSI ypPOBEHb OCBOCHHSI HE JOCTUTHYT. TakuMm o0pa3om, d3Ta Tpymmna JeMOHCTPHUPYET
Ka4eCTBEHHOE OCBOCHHUE COJCP)KaHUS Kypca (HU3MKH CpeJHEeW HIKOJBI TOJBKO Ha 0a30BOM
YPOBHE.

Kak BuaHO U3 AnarpaMmsl Ha puc. 4, A7st 3ToW rpyninbl 3aUKCHPOBAaH YPOBEHb OCBOCHHUS
JUTSL BCEX 3a/IaHWH 4acTH 1, BKITIOYAst M 3a/1aHUS TIOBBIIIEHHOTO YPOBHS; TAKMM 00pa3oM, MO>KHO
TOBOPUTH 00 OBJIAJICHUU BCEMHU MPOBEPSAEMBIMU YMEHHUSIMU, KPOME YMEHHMS pelaTh 3aauu.

Hambosnee ycrienrHo BBITONHSIOTCS 3a/laHUSl HA WCIOJIh30BAHWE W3YYEHHBIX 3aKOHOB H
dopMyn B CTaHIApTHBIX YYEOHBIX CHUTYyallUsiX, a TaKKe Ha aHalu3 M3MEHEHUs BEIUYUH B
pa3nuuHBIX Tpomeccax. Hwke mpuBeneH mpuMmep 3agaHus, ¢ KOTOphIM crpaBisitores 91%
YYaCTHHUKOB U3 TPYIIIHI 2.

Ilpumep 20
Ha pucynxe npugedén epaghux 3asucumocmu mooyis cuivl mpeHus Fip.H
cxonvorcenust Fp,, Opycka om mooyna cunvt Hopmanvro2o oasnenus N.
Kaxkoe kosppuyuenm mpenus?

]

N w b

Omeem: 05 .

0 2 4 6 8 10 N,H

3any21HeHI/I$[ y 3T0f/i l"pyl'Il'II)I BI)IHyCKHI/IKOB BBI3BIBAIOT 3aJaHUSA Ha onpeneneHne BUIOa
rpadukoB (Hampumep, IS MEXaHMUYECKUX KOJeOaHUN WM DJIEKTPOMArHUTHBIX KoyeOaHUil B
KOJIe0aTeIbHOM KOHTYpE), a Tak)Ke€ Ha WHTEPHPETALHIO PE3YIhTAaTOB IKCIEPUMEHTOB B BHJIC
rpadguyueckux WM TaOIMYHBIX 3aBUCUMOCTeW. Huke mpuBeeH MpuUMep OJHOTO M3 TaKHX
3aJaHuH.
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Ipumep 21 (cpeonuti npoyenm svinoanerus: — 36)
Ha oicenesnvlii cepoeunux Hademvl 06e KAMYWIKU, KAK NOKA3AHO HA
pucynke. Ilo npagoil kamywke nponyckarom mox, KOmopbwlii MeHsAemcs
coenacno npugedénnomy epaguxy. Ha ocnoeanuu smoeo epaghuxa
svlbOepume 08a BEPHLIX YMBEPIHCOCHUS O NPOYECCAxX, NPOUCXOOAUUX 8

KAMywKax u cepoevnuxe.

1) B npomexcymke 1-2 ¢ cura moka 6 Je6ol Kamyuike A
PABHOMEDPHO YBENUUUBACTCSL. 4
2) B npomescymke 0-2 ¢ MoOyib MACHUMHOU UHOVKYUU 8 2
0
2

cepoeyHUKe MUHUMATIEH.

3) Mooyns cunvt moka 6 ne6oil kamyuike 8 npomedicymke 1-2 ¢
Oovue, yem 6 npomedxcymre 3—5 c. -4

4) B npomesxcymkax 0—1 u 1-2 ¢ nanpaenenuss moxa 6 npasotl
Kamyuike pa3iuiHbl.

5) B npomedcymre epemenu 2—3 ¢ cuna moka 8 1€oil KamywKe OmiudHa om HyJs.

Omeem:

3/1ech NOYTH MOJOBHHA 3K3aMEHYEMbBIX CMOIJIM BEPHO YKas3aTb OTBET 3, T.€. IIOHUMAIOT
3aKOHOMEPHOCTH BO3HMKHOBEHUS MHJYKIIMOHHOI'O TOKa B JIEBOM KaTYIIKE, HO TOJIBKO OKOJO
10% BBIMIYCKHUKOB 53TOM TIpYyHIbl CMOIVIK BEPHO YKa3aTb BTOPOM OTBET, T.€. BEPHO
UHTEPIPETUPOBATH T'papUK U3MEHEHUS CUIIbI TOKA.

JUts rpynnel 3 XapaKkTEepHO OCBOSHHE COJEpXKaHUs Kypca (PU3MKH Kak Ha 0a30BOM, TaK H
Ha MOBBIIIEHHOM YPOBHSX CJIOKHOCTH. CpeHUI NIPOLIEHT BBIIIOJIHEHUS 3a/laHNl TTOBBIILIEHHOTO
YpOBHS ciloXHOCTU — 68,7, Bbicokoro ypoBHs — 40,9. OT npenpiayuieil rpynmnsl 3Ty Tpyniy
OTJIMYAeT OCBOEHHE YMEHHUS pElIaTh PacyeTHbIC 33Ja4YM IOBBIIIEHHOTO YPOBHS CIIO0KHOCTH.
JleMoHCTpUpyeTcs YCIEIIHOE pPELIEHUE 3a/ad C Pa3BEPHYTHIM OTBETOM B CHUTYalUsX, KOrja
UCIIOJIb3YIOTCSI TUIIOBBIE CUTYallUd U UMEETCS BO3MOXKHOCTh MPUMEHUTh U3YYEHHBIH aJlfOPUTM
neicTBuil (cM. npumep 22).

IIpumep 22 (cpednuii npoyenm ebinonHeHus 05t OanHol epynnol — 15) Vi
1 MOTb U0eanbHO20 00HOAMOMHO20 easa yuacmeyem
6 npoyecce [-2-3, epagux romopoeo npeocmagieH HA PUCYVHKE 8
koopournamax N, 20e NV — 00vém eaza, P — e2o dagnenue. Temnepamypoi
eaza 6 cocmosnusax 1 u 3 T, =T, =300K. B npoyecce 2-3 2a3 ysenuuun

ceoui 06vém 6 3 paza. Kaxoe konuuecmeo mennomsl omoan 2asz 6 npoyecce 9 P

1-2?

[TpoGiieMHBIMHM 711 3TOW TpYNIBl OKa3bIBAIOTCS KaYECTBEHHbIE 3aJa4M IOBBIIIEHHOTO
YPOBHSI, B KOTOPBIX 3K3aMEHyeMble XOTs M IOKa3bIBAIOT MOHUMaHHE OOIIeH (QHU3NUecKou
CUTyallud, HO JOMYCKalOT OIIMOKM U TMPOIMYCKH JIOTMYECKUX IIAaroB MpU IOCTPOECHUU
00BsICHEHUS. 3aTpy/IHEHUs BBI3BIBAIM U OT/EIbHbIE PAacueTHBIE 3aJjaud C KPAaTKUM OTBETOM,
HaIpUMep Ha NPUMEHEHHE ypaBHEHHUS TEIUIOBOro OajaHca C TEMIOOOMEHOM TpeX Tel M Ha
OpPUMEHEHHE 3aKOHa COXPAHEHUS DHHEPruu IS DJIEKTPOMAarHUTHBIX — KojebaHuil B
KoJieOaTeTbHOM KOHTYpE.

/st rpynnsl 4 ¢ BBICOKUM YPOBHEM MOATOTOBKH XapaKTEPHO KaYECTBEHHOE BBINOJIHEHHE
3alaHU BBICOKOI'O YPOBHS: CPEIHMM TPOLEHT BBINOJHEHUS [UIl 3TOW TPYIIBI 3aJaHUN
cocraBinsieT 79,4. JIOMOMHUTENPHO K YMEHMSIM, OCBOEHHBIM IMpPEABIAYIIEH TIPYMIOH,
BBICOKOOAQJIJIbHUKU OBJa/Ie] YMEHHUEM pelllaTh pacueTHbIC 33JaYd C Pa3BEpPHYThIM OTBETOM, B
KOTOPBIX HCHOJB3YIOTCS HOBBIE CHTyallud M HEOOXOJUMO CaMOCTOSITEIbHO BBIOpaTh
aJIeKBaTHYIO (PM3NYECKYIO MOJIENIb U BHICTPOUTH COOCTBEHHBIX XOJ1 pelieHus 3agaun. Hanpumep,
TUIIOBYIO 3a/1aduy, B KOTOpOW paccMmarpuBaercs siBieHue ¢gorodddexra, a 3areM TOpMOKEHHE
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(OTORIEKTPOHOB B AJIEKTPUYECKOM TMoje, Oe3ommbouno pemaiT 92% BBICOKOOAIITBHUKOB,
a OCTaJIbHBIE JIOMYCKAOT HEMIOYETHI B MPOIECCe MATEMAaTHUECKUX MPeoOpa3oBaHUi U PacyeToB.
A 3amauy, B KOTOPOil ONUCHIBACTCS HEMPUBBIYHAS CUTYaIlUsl OJHOBPEMEHHOTO JIBUKECHUS JABYX
METAJJIMYECKUX MPOBOJHUKOB B MAarHUTHOM IOJie, YCHEIIHO pemarT 65% dK3aMeHyeMBbIX W3
ATOM IPYIIIbI, IPU CPEAHEM MIPOLIEHTE €€ BBIIIOJIHEHUS — D (cM. IpumMep 23).

Ilpumep 23
Ha copuzonmanvrom cmoae nexcam 08a napaiieivbHuix opye opyey 2 A E
penvca: a u b, 3amkHymbix 08yMs 00UHAKOBLIMU MEMAIIULECKUMU Qr T
npogoonukamu: AC u ED (cm. pucynok). Besa cucmema
NPOBOOHUKOB HAXOOUMCSL 6 OOHOPOOHOM MACHUMHOM HOJe, <] = |
HANpasieHHOM 8ePMUKAIbHO 6HU3. MoOy1b UHOYKYUU MACHUMHO20 : ! l
nons pasen B, paccmosinue medxcoy penvcamu |, ckopocmu b C D

NPOBOOHUKOG Uy U V,, CONpOMuUSIIeHue Kaxrcoo2o uz nposoonukos R. Kaxoea cuna moxa 6 yenu?
Conpomuenenuem penbcos npeHedpeubs.

Tonbko B naHHOW rpynne 3a(UKCHUPOBAHO OBJIAJCHUE YMEHHEM pellaTh KauyeCTBEHHBIE
3aJa4, T.€. BBICTPAMBATh JIOKA3aTEIbHBIE PACCYXICHUS C OMOPOil Ha M3y4CHHbBIC 3aKOHBI U
CBOMCTBA (PU3UYECKUX ABJACHHM (CPEIHUI MPOLIEHT BHIMOIHEHUS — 73).

Kak moxa3sIBaeT NMpOBEICHHBIN aHAIN3 BBIMOJIHEHUS SK3aMEHAI[MOHHBIX 33JaHH, TPU
o0I1eM TNOBBIIIEHUH IO CPABHEHUIO C IPOLUIBIM TOJAOM pe3yJbTaTOB BBIOJHEHHs IPYII
3aJaHuii HAONIOAeTCs TIOJNIOKUTENNbHAS JUHAMUKA KadecTBa (OPMHUPOBAHMS IEJOT0 psijaa
yMmeHui. OCHOBHbIMH JedunuramMu B OOy4eHHMM, BBIBICHHBIMU M0 pe3yibratam EID,
SBIISTIOTCSI PEIICHHE KAa4eCTBEHHBIX 3a7lad M IPOBEIEHHE KOMIUIEKCHOTO aHaju3a (U3NIECKUX
IPOLIECCOB.

OcTtaHoBUMCS Ha OCOOEHHOCTSIX OOY4YEHMsI pEIICHHIO KadyeCTBEHHbIX 3ajnad. Kak
IpaBUiIo, B 1000 KadecTBEHHOM 3a/1aue paccMaTpUBAETCs OAMH WM HECKOJIBKO IPOLECCOB.
Pemenne Takoil 3amauu npeAcTaBiseT CcOOON J/0Ka3aTelbCTBO, B KOTOPOM IIPUCYTCTBYET
HECKOJIBKO JIOTHUecKuX maroB. [1o cyTH, Kaxablil JOrM4ecKui 1ar — 3TO OlMCaHUe W3MEHEHUH
¢u3nUecKux BENWYHMH (WIM JPYTUX XapaKTEPHCTHK), MPOUCXOAAIINX B JTAHHOM Mpolecce, U
o0ocHOBaHME TUX U3MeHeHHUH. OOsA3aTeNbHbIM SIBIISETCS YKa3aHUE Ha 3aKOHbI, (OPMYJIbI MU
M3BECTHBIE CBOICTBA SIBJICHUI, HA OCHOBAaHMH KOTOPBIX OBUIM CHIETAaHBI 3aKIIFOYCHHS O TEX WU
UHBIX U3MEHEHMSX BEJIMYNH WU XapaKTEePUCTHK.

OOmwif TuTaH penIeHns] KAYeCTBEHHBIX 33/1ad COCTOUT M3 CIEIYIOIINX ITAIIOB.

1. PabGota ¢ TekcToM 3ajauu (BHMMATeJIbHOE YTEHHE TEKCTa, ONpeJeNieHHe 3HAYCHUS

BCEX TEPMHUHOB, BCTPEUAIOIINXCS B YCIIOBUH, KPaTKas 3allCh YCIOBUS U BBIJCIICHUE
BOIpOCA).

2. AmnHanum3 ycioBUS 3a/aud (BBIICICHNE OMMCAHHBIX SBJICHUHN, MTPOIIECCOB, CBOWCTB TEI
U T.I., YCTAaHOBJIEHUE B3aUMOCBS3€H MEXJy HHUMH, YTOYHEHHE CYIIECTBYIOIIUX
OrpaHUYeHUll (4eM MOKHO IPEHEOpEeYb).

Bbizienenue noruueckux 1maroB B pellieHUH 3aJauu.
4. OcyuiecTBII€HUE PELIEHUS.
4.1. TloctpoeHue 0ObSICHEHUS I KaX/10T0 JJOTHUECKOro I1ara.
4.2. Beibop ® yKa3aHHe 3aKOHOB, (GOpPMYNT W T.aI. UIi OOOCHOBAHUS
OOBSICHEHUS JITIs1 K&KO0T0 JIOTHYECKOTO 111ara.

5. @opMynHpoBKa OTBETA U €T0 MPOBEpKa (ITPH BO3ZMOKHOCTH).

B npouecce o0yueHMs peIIEHUIO KaueCTBEHHBIX 3aJad 11eJecO00pa3HO HCMOJIb30BaTh
«BOTIPOCHBII» MeToA. [Tpu 3TOM ISt Ka)KI0TO JIOTHYIECKOTO mara o0ObsICHEHHUS (JI0Ka3aTebCTBA)
B CAaMOM OO0IIIEM cTy4ae MOKHO 33J1aBaTh CIEAYIOLINE BOIPOCHI.

— Yro npoucxoaut?
— Tlouemy 3T0O TIpOHCXOIUT?
— UYeMm 3TO MOXHO MOATBEPIUTH (Ha OCHOBAaHMHM KAaKOro 3aKOHA, (HOpMyJbl, CBOWCTBA

CIeJIaHO ATOT BHIBOM)?

w
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Jnst cuTyanuu KOHKPETHOM 3ajayd IepedeHb BOIPOCOB MOKET MeHAThbes. Hampumep,
NEPBBIA BOIMPOC MOXKET Pa3dMBATHCSI Ha HECKOJIBKO «I10ABOIPOCOB». Ho 3Tu 6a30Bbie BOMPOCHI
IIOMOT'YT HE COBEpIIAaTh OMIMOOK NP BBICTPAUBAHUM OOBSICHEHUS: HE MPOIYCKaTh JIOTMUECKUX
[IaroB M BCErJla JaBaTh yKa3aHUS Ha MCIOJIb3yeMble 3aKOHBI U (QopMylbl. AHaiu3 padboT
yuacTHUKOB EI'D 1o pemieHnio KaueCTBEHHBIX 3a[a4 IOKA3bIBAET, YTO OCHOBHBIMH OIIMOKaMU
KaK pa3 W SBJISETCS JMOO MPOIYCK YacTH JIOTMYECKUX MIAroB, JHUO0 (GOpMYIHpPOBKA TEX WU
WHBIX BBIBOJIOB 0€3 000CHOBaHMS, T.€. 0€3 CChIJIOK HA 3aKOHBI B (POPMYITHI.

[IpuBenem 1Ba mnpuMepa TMOCTPOCHHS TMOJHBIX OOBACHEHUWH Ha 0a3ze 3agaHUil,
ucnonb3oBasmuxcs B EI'D 2017 r.

Ilpumep 24
B xamepe, u3z komopoii omkauan 6030yX, C030anuU IIEKMpuyecKoe noie
nanpsaxcénnocmoio R u maznumnoe none ¢ unoyxyueii A. Ilona oonopoonvie, - ,
K1A B kamepy enemaem npomon p, eexmop ckopocmu Kkomopozo B iz &)

: E

nepneHOuKyIspeH ,& u A, xax noxazano na pucynxe. Mooynu HanpaxcénHocmu ® Q
INEKMPUHECKO20 NOJISL U UHOYKYUU MASHUMHO20 NOJISL MAKOBbL, YMO NPOMOH P
osudicemcess npsamonunetino. ObvicHume, KaK UBMEHUMCs HA4ailbHbll Y4acmoK

MpAexmopuyu nPOmMoHd, eciu UHOYKYUIO MACHUMHO20 NOJs yeequdums. B omeeme ykasicume,
Kakue seleHusi u 3aKoHomepHocmu Bul ucnonvzosanu 0ns obwvscnenus. Bauswuem cunvl
msidcecmu npeHebpeus.

B penienuu 370l 3a1a4n JOKHO OBITh JABA JIOTHYECKUX IIIara:
1) nepBOHaYAILHOE JABMKCHHE ITPOTOHA,
2) W3MEHEHHE XapakTepa IBHKCHHS MOC/IC M3MEHEHUS MHAYKIIMA MarHUTHOTO OIS,
Cdopmynupyem BOpochl Juist Im. 1.
— Kak aBukercs mpoToH?
— Ilouemy oH IBHXKETCS MPSIMOIMHEHHO?
— Kakoe ycnoBue J0KHO BBIMOTHATHCS JIJIS TAKOTO JBUKEHUSA?
OObsicHEHHE JUIsI ATOH YacTH OyneT ciaeayrormm/

—

«Ha NnpomoH deﬁcmeyiom MazHumHoe nojie CUuioll Fi = qUB u ajlekmpudeckoe noiie

BR v

cunoi F, =qE. Ilockonbky 3aps0 npomoHa nonojdCumensHull, F COHANPAGIeHd ¢
e

—

%= } ) )
£, F :& a no npasuy 1eeou pyKu g HanpasieHa npomusononodxcro cune g Ilockonvky
i e

M ! e

|
® : ® nepeorHadaibHo npomoH osuzancs I’lpﬂMO]luHeﬁHO, mo no MO()y/ZiO omu cuibl ObLIU
PABHbL CO2NACHO 8Mopomy 3akony Hoviomonay.

3nech 00s3aTeNbHBI yKazaHus Ha (GOpMYJbl pacdeTra CHUJl JCHCTBUS Ha 3apsHKEHHYIO
YaCTHUILY AJIEKTPUYECKOTO U MarHUTHOTO TOJIeH, TPaBHIIO JIEBOW pyKH, BTOpO 3akoH HbroTOHA.
Bmecto cnoBecHOro ykasaHusi Ha IpPaBWJIO JIEBOW PYKH MOXHO CJIENaTh PHUCYHOK, YTOOBI
MOKa3aTh HAPaBICHUS CUJL.
Cdopmynupyem BOIIPOCHI JUIS 1. 2:
— YTO MpOUCXOIUT MPH U3MEHEHUH UHIYKIIMA MarHUTHOTO TOJIsA?
— Tlouemy U3MEHHUTCS XapaKTep IBHKEHUS YaCTUIIbI?
— UYeM 3TO MOXKHO MOATBEPAUTH?
OO0BsicHeHue OyIeT CISTYIOIIUM.
«Cuna Jlopenya c ysenuueHuem UHOYKYUU MASHUMHO20 noas yeeauuumcs. I1ockonbKy

paeﬁodeﬁcmeymwaﬂ CuJl Fi u Fe’ a makoice eblvleaemoe e 6 dmom ciydae )YCKopernue

HAanpasienvl 61e80, MpAeKmopusi NPoOmoHa 6yoem KpPUBOIUHEUHOU, OMKIOHAIOWelcs om
NYHKMUPHOU NPSAMOU BlIEBO Y.
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3/1ech HCTONB3YIOTCS TE e 3aKOHOMEPHOCTH, 4To U B 1. 1 (hopmyna nns cumsl Jlopenia,
BTOpPOI 3aK0H Hpl0TOHA), MOTOMY BTOPO pa3 Ha HUX MOKHO HE CChUIATHCS.

Ha »x3amene npuMepHO TpeTh YYACTHHKOB BEPHO OIKCATU YCJIOBHE MPSMOIMHEHHOTO
JIBUKEHHSI YaCTHUIbl, 3amucanu Qopmyinsl uisi cuibl JlopeHna u cuiibl, JeicTByroled co
CTOPOHBI AJIEKTPUUYECKOTO MOJIsl, BEPHO ONpPEIECTWIN HanpaBiieHus AeiicTBusa cui. Ho nomoBuHa
U3 YHCJIa BEPHO PEIIMBIIUX 3a/Jady cAelald OUIMOKYy B CaMOM KOHIIE, yKa3aB, YTO HOBOM
TpaeKTOpHeﬁ ABWIKCHUSA YaCTULIbI CTAHCT OKPYKXHOCTD.

[IpuBeneM mnpuMep pacCyKIEHUH IJs elle OJHOM 3aJayd, B KOTOpOHl Ha HK3aMeHe
OOJILIIMHCTBO U3 NPUCTYINUBIINX K PCHICHUIO IMMOJIYYHIIN HpaBI/IJIBHBIf/'I OTBCT, HO OOIIYCTHJIN
MPOIYCKH B OOBSICHEHUH.

Ilpumep 25
Ha cmone ycmanosunu 06a He3apswcenHbix
aeKmpomempa u coeouHunU ux
MEMANIUYeCKUM cmepoicHeMm c

usonupyroweu pyukou (puc. 1). 3amem «
nepeomy  leKmpomempy HOOHeCau, He
Kacasco wapa, ompuyamenbHo
3apscenHyro nanouxy (puc. 2). He youpas
nanouku, yopanu cmepxcenb, a 3amem
yopanu nanouxy. Ccolnasace Ha u3gecmmubvie Puc. 1 Puc. 2

Bam 3akonvl u s6nenus, oOvACHUMe, NOYeMy IIeKMPOMempbvl OKA3AIUCL 3APAHCEHHBIMU, U
onpeoenume 3HAKU 3aps0a KAHCO020 U3 INeKMPOMempos nocie mo2o, KaKk naio4Ky yopanu.

[Tpu pemiennu TOM 3a7a4u TaKkKe BAXKHO (JOPMYITUPOBATH MPABHIIbHBIE BOIIPOCHI.

— Uro HabII0AIOCH 10 TIOJHECCHUS 3aPsHKCHHON TTAIOYKH?

Hea coeOUHEHHLIX MemAanIuuecKum CMmepiHCHeM NeKMpPoMempa 00pas3yiom u30IUpOBAHHYIO
cucmemy, NepEOHAYANbHBLL 3aPs0 KOMOPOLL pAGeH HYIIO.

— UYrto nNpOUCXOAUT NPU TOJHECEHHWHU OTPHUIATEIBHO 3apsDKCHHOM NAJIOYKM K IIapy

aneKkTpomeTpa 1?
Dnekmpousl 6 wiape, cmepaiicHe U cmpenke dnekmpomempa 1 no MemaniuiecKkomy CmepHCHIO
cmanu nepemewjamuscs Ha dneKmpomemp 2.

— TloueMy mpoUCXOAUT TIepEMEIICHUE 3aPSAI0B U YEM ITO MOKHO TTOATBEPINUTD?
Dnekmponsl nepemewjaromcs noo Oeucmsuem 21eKmpudecKo20 nojis, CO30aHHO20 NANOYKOU,
MAax Kax 0OHOUMEHHbLEe 3apsa0bl OMMATKUBAIOMCAL.

— Jlo xakux nop OyJeT NpoucXouTh IepeMelIeHNne 3apsaoB?

Heuoicenue snekmponos 6yoem npoucxooums 00 mex NOp, NOKA 8Ce MOUKU MEemAalTuyecKux
yacmetl 08yX 1eKMPOMempos He OYOym uUmems 0OUHAKO8ble NOMEHYUATbL.

— Kakue 3apsapl npuoOpeTyT 37eKTpoMeTphbl?

Onekmpomemp 1 umeem nonodcumenvHulil 3apao, a dneKkmpomemp 2 — OmMpuyamenbHblil.
Mooynu 3aps006 6y0ym 00UHAKOBbL.

—  YeM 3TO MOXKHO MOJATBEPIAUTH?

Tax kax nep8oOHAYANbLHBIU 3aPSA0 CUCEMbL INEKMPOMEMPO8 Obll pAGeH HYII0, MO CO2NACHO
3aKOHY COXpAHeHUs 3apa0ad NOJ0NCUMENbHbIU 3apsa0 daekmpomempa 1 6 mouHocmu paser no
MOOYII0 OMPUYAMENbHOMY 3aps0y deKmpomempa 2.

Takoil «BONPOCHBIN» METOJ PENIEHUS KAYEeCTBEHHBIX 3aJa4 Y4YUT THIATEIbHO
aHAJTM3UPOBaTh (U3UYECKYI0 CHUTYallMI0 W JIeJlaTh OOOCHOBAaHHBIC BBIBOABI C OMOPOM Ha
M3y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH.
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OOydeHue KOMIUIEKCHOMY aHAJM3y pPAa3MYHbIX (PU3UYECKUX MPOIECCOB BO3MOXKHO B
pamMKax MOBTOPUTEIHHO-0000IIAI0NUX YPOKOB M MOJTOTOBKU K SK3aMEeHaM, TaK Kak JJisi TaKOro
aHanm3a TpedyeTcs OCBOCHHUE JI0CTaTOYHO OONBIIOro OJ0Ka TeopeTudeckoro marepuana. Ho u B
Ipolecce U3YYEHUs TEMbl I[eJIecCO00pa3HO dYalle MCIoiIb30BaTh OOydarolue 3aJaHus,
TpeOyrolIHe MPOBEACHUS aHaIN3a OT/ACIbHBIX XapaKTEPUCTUK MPOIIECCOB.

[Ipu 3TOM Ba)KHO OTOMpPATh OMUCAHUS MPOLECCOB, KOTOPHIE HCIOJIb30BAJU Obl pa3HbIE
CHocoObl TpeAcTaBiIeHUs WHPoOpManuu (CIOBECHBIA, TAONWYHBIN, TrpadUUecKuil WM TpU
MOMOIIN CXEM M CXEMaTHYHbIX PUCYHKOB). [IpuMep Takux cuTyauuil (B3ATBIX U3 OTKPBITOTO
6anka EI'D) mist koneGaTenbHOro KOHTYpa MPUBEIEH HUXKE.

1) Kownoencamop ronebamenvHo2o KOHMypa ONumeibHOe epemsi NOOKIOUYEH K
UCTMOYHUKY NOCMOAHHO20 HANPANCEHUs. (CM. PUCYVHOK). B momenm epemenu +c}§l
t =0 nepexnrouamenv K nepesodsm uz nonosicenus 1 6 nonoscenue 2. Ilepuoo
INEKMPOMASHUMHBIX KOlebanull 6 konmype cocmasisem 12 mxc.

2) Ha pucynke npugedén epagpux 3agucumocmu cuivl moka om i,MA

8pemenu 8  KOLeOAmenbHOM  KOHmype,  00pa308aHHOM 6 /\
KOHOEHCAmopom U Kamywikou, UHOYKMUBHOCMb KOMOPOU 0= : —

1 23\/4 5 6 t, Mc
pasHa 0,3 I'H. 5

3) B uldeanvhom  KOIeOAMENbHOM — KOHMYpe — NpOUCX00sm
Cc80000HbIE dIeKMpOMAacHUMHble KoneOanus. H3menenue 3apsida O0OHOU U3 0OKIAOOK
KOHOEHCamopa 6 KoiebameibHOM KOHMype ¢ meyeHuem 8peMeHl NOKA3ano 6 madauye.

t,10°¢c 0 2 4 6 8 10 12 14 16 18
q,10°Ke| 2 [ 142 ] 0 [-142| 2 |-142] 0 |142 | 2 | 142

4) HoeanvHolii  KoIebamenvhblli  KOHMYP  COCMOUM U3  KOHOeHcamopa U — KamywKu
unoykmueHocmoto 4 mIH. 3apsio nHa 00HOU U3 niACMuH KOHOEHCAMOpPa UMEHAEmCcs 80
epemenu 6 coomeememeuu ¢ gpopmynoi G(t) = 2-10*-cos(5000t) (sce senuuunsl svipaicensi
6 CH).

Jis Kakaod U3 cuTyaluii MOKHO O0OCYXJaTh 3HAUEHHUs MEpHo/ia U 4acTOThl KoJebaHuil,
XapaKTep U3MEHEHUS U MOMEHTHI JIOCTH)KEHHUS MAaKCHMAallbHBIX U MUHUMAIbHBIX 3HAYECHUN
3apsi/ia KOHJEHCAaTopa U CUIIbI TOKa B KaTYIIKE MHIYKTUBHOCTH, SHEPTHH JIEKTPUUECKOTO MOJIs
KOHJIEHCATOpa U MarHUTHOTO MOJISl KaTYIIKU WHIYKTUBHOCTH, @ TaKXKE€ 3allUChIBATh Ul KaX101
U3 3TUX BEJIMYMH aHAIUTUYECKUE POPMYJIbl, CTOUTh COOTBETCTBYIOIINE TPAadUKH.

Crnenyer OTMETHTb, YTO HEMOCPEJICTBEHHOE HCIOJIb30BaHME 3adaHuil u3 Oanka EI'D Ha
ypOKax He BCEerja ONTHUMAaJIbHO, MOCKOJBKY OHM pa3padaThiBalOTCA ISl KOHTPOJS, a He AJis
neneit oOyuenus. OfHako JUIsi OOYYarOIUMX 3aJaHUl MOXHO IOJHOCTBIO HCIOJIb30BaTh
npeqiaraemple B EI'D  onumcanust paznuyHbIX IpoueccoB ((pusmyeckue cutyauuu). B stom
cllydyae MOXKHO MEHATh (opMy 3aJaHMii, yBEJIWYHBATh KOJMUYECTBO BOIPOCOB, Aejas X Oojee
JIpOOHBIMU, pa30MBaTh 33a/laHUE HAa HECKOJBKO YacTeH | T.I.

[ToypouHble OUOAKTUYECKHE MaTepHalbl JOJDKHBI MPOTHBOJCHCTBOBATH MPHUHATON
MIPAKTHKE UCIOJIB30BAaHUS OJTHOTUIHBIX (OPMYIMPOBOK 3aJlaHUN TIPU OTPaOOTKE OJJHOTO U TOTO
e 3JIeMEHTa COJep)KaHus WM crocoba neiictBuil. HeoOXoauMo HCHONB30BaTh 3aJaHUs C
pa3IMYHBIMU TEKCTaMHU, C HATMYMEM JIMIIHUX JTaHHBIX WM HEJOCTAIOIUX JaHHBIX U T.I. Tonbko
B 9TOM ciy4ae OyIyT co3gaHbl yciaoBus s 3 (HEKTUBHOTO 00YUYEHHUS! YTEHUIO U OCMBICIIEHUIO
YCJIOBHS 3a7]a4H, aJIEKBATHOTO BBIOOpa (hU3UIECKOI MOJIeTTH, 000OCHOBAaHHOCTH CYXKICHHUIA.
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B 2018 r. Oymer B wLeNOM COXpaHEHBl CTPYKTypa U COAEp)KaHHE KOHTPOJBHBIX
U3MEPUTENIBHBIX MaTepHAJIOB 10 (U3UKe, HO OyneT 1o0aBieHa JMHUS 3alaHH, TOCTPOEHHAs Ha
ACTPOHOMHMYECKOM Matepuajie. B KoaudukaTop 3J1€MEHTOB CoAepX)aHui M0 (u3nke u
TpeOOBaHUH K YPOBHIO NOJArOTOBKM BBIIYCKHHUKOB OOpa30BaTENIbHBIX OpraHU3alMi Juls
IPOBEJEHUS €IMHOI0 TOCYJAapCTBEHHOIO OJK3aMEHa BHECEHbl JomnoyiHeHus. Ha ocHoBe
denepanbHOr0 KOMIIOHEHTA TI'OCYJapCTBEHHBIX CTaHIApPTOB OCHOBHOIO OOLIEr0 M CpEeIHEero
(mosHoro) obmiero obOpa3oBanus 1o ¢usuke (6a30BbIi M NPO(UIBHBIN YpOBHH) (IIpHKa3
Muno6pazoBanuss Poccun ot 05.03.2004 Ne 1089) pacmmpeH mocieaHud pas3ien IMepedHs
AIIEMEHTOB COZIepKaHus, mpoBepsieMbix Ha EI'D no ¢usuke.

B paznen 5 «KBanToBasg ¢u3uka U 37I€MEHTHl acTpo(U3MKN» KoauduKaTopa a00aBiIeHa
TemMa «DJIEMEHTHI aCTPO(PUZUKI» C TIEPEUNCICHHBIMU B Ta0JI. 4 SIIEeMEHTaMU COAEP KaHusI.

Tabmauua 4
5.4.1 | CosnHeyHas cucTeMa: IUIAHETHl 36MHOM IPYNIbl M IUIAHETHI-TUT'AHTHI, Majble Tesla
CoslHEeYHO! CUCTEMBI
5.4.2 | 3Be3mpl: pa3HOOOpa3ue 3BE3AHBIX XAPAKTEPUCTHK M HUX 3aKOHOMEPHOCTH.
M cTOYHUKH SHEPTUH 3BE3]1
5.4.3 | CoBpeMeHHbIE MPEAICTaBIECHUS O IPOUCXOXKAECHUH U 3BoIronMK ColHIa U 3BE3]T

5.4.4 | Hama Tamaktuka. [lpyrue ramaktuku. [lpocTpaHcTBeHHblE — MacmITaObl
HaOronaeMoii BeesenHoi
5.4.5 | CoBpeMeHHBIE B3IJISIBI HA CTPOEHUE U HBOIOIMIO Beenennou

Kpome Toro, B . 1.2.7 pa3znena «MexaHuka», KOTOPbIN MOCBSIIEH JABMXKCHHIO HEOSCHBIX
TeJl U HMX HMCKYCCTBEHHBIX CITyTHHUKOB, JONOJHUTEIBHO K MEpBOH KOCMHYECKOH CKOpOCTU
BKJTIIOYEHA M (popMyIia JiIsi BTOPO KOCMHUYECKOW CKOPOCTH.

OcrtanoBumMcs Oojiee MOAPOOHO HA TOM, Kakhe 3HAHUS MOTPEOYIOTCSA ISl BBITOJHEHMS
HK3aMEHALIMOHHBIX 33JaHUH 10 KaKJIOMY U3 3THX IIYHKTOB:

o 1. 5.4.1: 3Hate crpoeHue COJHEYHON CHCTEMBI, OCHOBHBIE OTJIMYMS IUIAHET 3EMHOMU
IpyOIbl OT IUIAHET-TUTAHTOB U OTJIMYMTEIbHBIE NIPU3HAKU KaKJOW U3 IUIAHET, IOHUMATh
IOPUYMHBI CMEHBI JHS M HOYM U CMEHBI BPEMEH IOja, YMETh PAacCUUTHIBATH INEPBYIO U
BTOPYIO KOCMHYECKHE CKOPOCTH;

o 1. 5.4.2: pa3nuyaTh CHEKTPAJIbHBIE KJIAcChl 3BE3]], TOHMMATh B3aUMOCBS3b OCHOBHBIX
3BE3JIHBIX XapaKTEPUCTUK (TemIiepaTypa, [IBET, CHEKTPAJIbHBINA KiIacc, CBETUMOCTh), YMETh
noJb30Barbess  auarpamMmoil  I'epummpyHra—Paccena, pasnuuaTe  3Be3[bl  INIABHOM
MOCJIEI0BATENbHOCTH, O€JIble KapJIMKU U TUTaHThl (CBEPXTUTaHThI);

o 1. 5.4.3: 3HaTb OCHOBHBIE 3Tallbl ABOJIOLMM 3Be3] ThNa COJHIIAa U MacCUBHBIX 3BE3[,
CpPaBHMBAaTh IPOJOJDKUTEIBHOCTh (CKU3HEHHOIO IMKJa» 3B€3]l pa3HOW  Macchl,
IIPEJICTaBIISITh DBOIOLUOHHBIN ITyTh 3B€3/1bl Ha Auarpamme ['epummpynra—Paccena;

o 1. 5.4.4: 3HaTh cTpoeHue ["aylakTUKU W OCHOBHBIC MacIITaObl Hamiew [ amakTWKu, BUIBI
rajlakTUK, MOHUMaTh CMBIC] (PM3UYECKUX BEJIWYMH: aCTPOHOMHUYECKas €IMHHIA, Mapcek,
CBETOBOM IO,

[Tocnenuuii myHkr (1. 5.4.5) B 3ananusax 2018 r. mpoBepsaTbes He OyIeT.

3anaHusi, CKOHCTPYMPOBAHHOE Ha COAEPX aHUM TEeMbl «DJIEMEHThI acTpo(U3UKU», OyayT
BkitoyeHbl B KMM EI'D B koHue yactu 1 3k3aMeHalMoHHON pa®oThl Ha mo3unuu 24. B stom
3aJJaHUM Ha MHO>KECTBEHHBII BbIOOp HE0OX0auMO Oy/eT BhIOpATh JBa BEPHBIX YTBEPXKACHUS U3
IATU TIPEJIOKEHHBIX. 3afaHue 24, Kak M JpyTrue aHaJOTWYHbIE 33JaHMS B DK3aMEHALIMOHHOU
paboTte, olleHMBaeTCd MakKCUMajibHO B 2 Oallla, €CIM BEPHO yKa3aHbl 00a 3jieMeHTa OTBETa U
B 1 6am, ecnu B OIHOM U3 JIEMEHTOB jomylieHa ommoOka. [lopsnok 3amucu nugp B oTBETE
3HA4YEHUS HE NMeeT.

Kak mpaBuino, 3amanuss OyayT HMMETh KOHTEKCTHBIH XapakTep, T.€. YacTh JIaHHBIX,
HEOOXOIUMBIX JUIsl BBINOJIHEHUS 3aJaHusi OyAyT MPUBOJIUTHCS B BUIE TAaOIMIIbI, CXEMbl WIIU
rpaduxka. [IpuBenem 1Ba npumepa 3a1aHui, IOCTPOSHHBIX Ha Pa3HBIX JIEMEHTaX COAEp KaHUs.
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Ilpumep 26
Paccmompume mabnauyy, cooepacawyio xapakmepucmuku nianem CONHEYHOU cucmembl.

Cpeonee uamemp 6 Ilepsas
Haszeanue paclc)mwmue ﬂpaﬁonﬁ Haxnon ocu KOCMI/Il)'{€CKa}Z Cpeonsn
naaHemol om Connya, aKeamopa, epauyerust cKopocme, l’lJZOI’l’lHOgI’I’lb,
a.e™ KM Km/c efem
Mepxypuii 0,39 4878 28° 2,97 5,43
Benepa 0,72 12 104 3° 7,25 5,25
3emns 1,00 12 756 2327’ 7,89 5,52
Mapc 1,52 6794 239%9' 3,55 3,93
FOnumep 5,20 142 800 3V’ 421 1,33
CamypH 9,54 119 900 26 44’ 25,0 0,71
Ypan 19,19 51108 82V5' 15,7 1,24
Henmymn 30,52 49 493 2848’ 17,5 1,67

*1 a.e. cocmagnsem 150 man xkm.

Buvibepume 06a ymeeporcoenus, komopvie coomeemcmeyom XapaKmepucmuKam nianen.
1)  Camypn umeem camyio manenvkyio maccy uz ecex niarnem CoaHeuHol cucmembl.
2) Ha Henmyne ne mooscem Habio0amocs CMEHa 8pemén 200d.
3)  Opbuma Mapca naxooumes na paccmosinuu npumepto 228 man km om Connya.

2
4)  Vcexopenue c60600n020 nadenus na FOnumepe cocmaensiem 42,1 m/c”.

2

5)  Vekopenue c60600n020 nadenus na Ypane cocmasnsiem okono 9,6 m/c”.

Omeem: | 3 5

JUis BBINOJIHEHMS] OTOrO 3aJaHUsl HY)KHO YMEThb aHaJIM3UpoBaTh M CpaBHUBATh
XapaKTEPUCTHKH IUIAHET, MTPEJICTABICHHbIE B KAXKIOM U3 CTOJIONOB Tabuuipsl. s onpenenenus
OMMOOYHOCTH YTBEPXKIACHHA | HYXKHO IOHHMMAaTh, YTO Macca OMNpENeNseTcs HE TOJBKO
IUIOTHOCTBIO, HO H OOBEMOM IUIAHETHI, KOTOpHIi mporopuuonanes R°. Jlis amammsa
YTBEpXKACHUS] 2 — MOHMMAaTh, YTO CMEHA BpPEMEH rojia CBsi3aHa C HAKJIOHOM OCH BpallleHUus
IUTaHETHl K IUIOCKOCTH ee opOuThl Bokpyr Cosnua. [lyis BeiOopa yTBepkaeHUs 3 B KadecTBe
BEPHOI'O OTBETA HY)XHO MEPEBECTH YKa3aHHOE PAcCTOSHUE B aCTPOHOMMUYECKHUX EIUHHIAX B
KUJIOMETpHl. J{s1 MpoBepKH yTBEepKJIeHHH 4 W 5 HYXXHO BCIIOMHHMTH (GOpPMYIY JUIsl MEpBOM
KOCMHMYECKON CKOPOCTH M PACCUUTATh YCKOPEHHE CBOOOIHOTO MaICHUsI.

25




IIpumep 27

Ha pucynxe npeocmasnena ouazpamma I'epyuinpynea — Paccena.
TEMITEPATYPA
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CIIEKTPAABHBIE KAACCHI

Buvibepume 06a ymeaepowcoenus o 36€30ax, UCnonb3ys 0aHHble OUASDAMMBI.

1) Temnepamypa 36é30 cnexmpanvnoco kiacca K 6 2 paza eviue memnepamypvl 368630
CneKmpanbHo20 knacca A.

2) Ecnu paouyc 3se3061 6 1000 paz npesviuaem paouyc Coanya, mo OHA OMHOCUMCS K
ceepxeuaHmam.

3) IInomnocmo 6envix KApAUKO8 CYyWeCmeenHo MeHbie CpeoHeil NIOMHOCIU 2U2AHMO8.

4)  Ecnu 36e30a umeem memnepamypy nosepxnocmu 3300 K, mo ona ommnocumcs k 36€30am
cnekmpanvHo2o knacca A.

5)  «Kusnennviii yuxny 36e30vi cnekmpanvroco kiacca G enasHoll nociedosamenbHocmu
bonee  OnumenvHbulll, YeM  36e30bl  cnekmpanvHozo — kiacca O 2nasHou
nOC1e008amenbHOCIU.

Omeem:

B stom 3amanum Juis npoBepku yTBepxkaeHud 1, 2 u 4 gocTaTouHO OOpaTHUTBCS K
auarpaMme M BbBIOpaTh BEpHOE YTBEPXKJIEHHE O pa3Mepax CBEpXTurantoB. i HpoBepku
YTBEPXKACHUSI 3 HYKHO IOHUMAaTh, YTO IIJIOTHOCTH OENIbIX KapJMKOB CYIIECTBEHHO BBIIIE
IUIOTHOCTU TUTAHTOB, @ U1 NPOBEPKU YTBEPXKACHHUS 5 — CpPaBHUTh IO JHarpaMMe pa3Mepbl
3B€3]] 3THUX JIBYX CIEKTpPaJbHBIX KJIACCOB, CJEJNaTh BBIBOJ O pa3HUIE B HMX Maccax H,
COOTBETCTBEHHO, O MTPOJOJIKUTEIBHOCTH «GKU3HEHHOTO IIUKIIA).

Takum 00pa3om, KakIblii BApUAHT dK3aMEHAIIMOHHOM paboThl B 2018 1. OyaeT cocTosTh U3
JIBYX 4acTeil u BKIOYaTh B ce0s 32 3amanus. Yacte 1 Oynmer comepxarh 24 3a1aHus ¢ KPaTKUM
OTBETOM, U3 KOTOPHIX 19 3amanuii 6a30BOro ypoBHS U 5 3aJaHUI OBBIIIIEHHOTO YpoBHA. Cpenu
HUX — 4 3aJaHusd Ha MHOXKECTBEHHBIM BBIOOp (10 MEXaHHWKE, MOJEKYJSIpHOU (U3HUKeE,
AIIEKTPOJAMHAMUKE U acTpodusuke) u 1 3a1aHue Ha COOTBETCTBUE TIO ANEKTPOAUHAMUKE.

[To cpaBHEHMIO ¢ TIPEABIAYIIEM TOAOM PACIIUPSAETCS COMEPKATEIHPHOE HATIOJHEHUE IIECTH
TUHUH 3a1aHuid. J06aBIsSIOTCS CIeIYIOIINE YIEMEHTHI COACPKAHUS.

— B 3aganme 4 — MOMEHT CHJIBI OTHOCHUTEIFHO OCH BpAIICHUS U KHHEMAaTUYECKOe OIMMCaHUE

TapMOHHUYECKHUX KOJIeOaHUH.
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— B 3amanme 10 — TemoBoe paBHOBECME U TeMIlepaTypa, BHYTPEHHSS 3HEPrus

OJIHOATOMHOT'O UJIEAJIbHOTO Ta3a.

— B 3ananue 13 — HampaBiieHHE KYJIOHOBCKUX CHJI.
— B 3aganue 14 — 3akoH COXpaHEHHUs SJIEKTPUUYECKOTO 3apsia U CBSA3b HANPSIKEHHOCTH

HOJIS1 U Pa3HOCTH MOTEHIMAJIOB 11l OJHOPOAHOIO 3JEKTPOCTATHUECKOro NOJs: U = Ed .

— B zapganme 18 — snementst CTO. (B 3TOif JMHUM MOTYT BCTPETUTBHCS 3aJaHU Ha

MIPOBEPKY OCHOBHBIX (OpMYJ IO O3TOM Teme, mpencraBieHHbie B 1m. 4.2 u 4.3

KoxudHKaropa.)

B wactu 2 TpaguinuoHHO OyAeT BOceMb 3ajad IMOBBIIMIEHHOIO M BBICOKOIO YpOBHEH
clIO)KHOCTU. B cnenyromem rogy mnociegHed pacdeTHOM 3ajaueil ¢ KpaTKMM OTBETOM Ha
no3unuu 27 OyAyT NpPEeUMYIIECTBEHHO 3aJaHMsi 1O KBAaHTOBOM (u3uke (Ha ypaBHEHHUE
OiHmreiHa s dotodddexra miam Ha GOpMyITy Uil SHEPTHU WIM HUMITYJIbca (OTOHOB).
[TockonpKy B yacTH 2 mpeuiaraeTcs ABE 3aJauyd 110 MEXaHHUKE, JABE 33Ja4d 10 MOJIEKYJISIPHON
¢bu3uke, TpU 3a7a4d MO 3JIEKTPOJUMHAMUKE M OJHA 3ajaya MO KBAaHTOBOH (u3uke, TO Ha
no3uuu 29 BO BCeX BapuaHTax OyayT 3aJadd 1[0 MeXaHuke, Ha nosuuuu 30 — 1o
MOJIEKYJISIpHON (pu3MKe, Ha MO3ULUH 31 — MPEUMYILIECTBEHHO 110 3JIEKTPOCTATHKE, TIOCTOSTHHOMY
TOKY U MarHUTHOMY I10JIIO0, @ Ha 03U 32 — 110 TEOMETPUYECKOI ONTUKE, DIEKTPOMArHUTHBIM
KOJIEOAHUSM U 3JI€KTPOMAarHUTHOW MHJIYKIIMH.

MaxkcruMannbHbIi MEpBUYHBIA Oayul 3a BBIIOJHEHUE BCEX 3aJlaHUM SK3aMEHAllMOHHOM
pabotsl yBenuuutes ¢ 50 10 52. Bpemst Ha BbINIOJTHEHHE PAOOThI OCTAHETCS IIPEKHUM.

MeToaudeckyro NOMOIIb YUUTEISIM UM oOywaromumcesl mpu noarotoBke k EI'D moryr
okaszaTh MaTepuaisl ¢ caiita GUITH (www.fipi.ru):

— JIOKYMEHTBHI, OIIpeesIone CTpyKTypy U conepxxkanue KUM EI'D 2018 r.;

—  OTKpBITBIN OaHk 3amanuii EI'D;

— y4eOHO-MeTOAMYECKHE MaTepuanbl AJs IpejcenaTesiell U WIEHOB pPerMOHalbHBIX
HPEIMETHBIX KOMHCCHUI MO POBEPKE BBHIIOIHEHUS 3aJJaHUN C Pa3BEPHYTHIM OTBETOM
sK3aMEeHaIMOHHBIX padboT EI'D;

— METOJMYECKHE PEKOMEHIAIMH POIJIBIX JIET.
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MpunnoxkeHune

OcCHOBHBIC XapPaKTEePUCTUKHU IK3aMeHAIMOHHO padoTsl EI'D 2017 r. mo
(pusuxe

AHanmu3 HaJIeKHOCTH 3K3aMEHALMOHHBIX BapHAaHTOB IO (U3UKE MOATBEPKIAET, YTO
KagecTBO  pa3paboraHHbix KMM  cooTBercTByeT TpeOOBaHMSIM, MNPEABSBISEMBIM K
CTaHJAPTU3UPOBAHHBIM TeCTaM YuYeOHBbIX JNocTHXeHuH. CpeaHss HaleXKHOCTb (KO3(pQUIMEHT

anbda Kponbaxa)' KM 1o dusuke — 0,9.

npoyeccax)

Ne | IIpoBepsieMble TpeOOBaAHHS Koapl Koapl Ypo- | Makcum IIpu- Cpen-
(ymeHnus) npoBepsi- npoBeps- BE€Hb aJbLHbIN Mep- HU
eMBIX eMBIX caok- | 0aju3a HOe npo-
TpedoBa- 3J1eMeH- HOCTH | BBINOJI- Bpemsi HEeHT
HUit TOB 3aja- HeHHe BBINOJI- BbI-
(ymenmii) | comep:ka- HHS 3a/aHus HeHuUs1 noJi-
(mo KT) Hus (mo 3aaa- He-
K2C) HUSA HUA
(MHUH.)
1 |PaBHOMepHOE MpSIMOIMHEHHOE
ABIKEHNE, PABHOYCKOPEHHOE 1.13-1.18 1,21.24 B 1 24 73
MPSIMOJTUHEWHOE JIBHKCHUE,
JIBHOKCHUE TI0 OKPY>KHOCTH
2 |3axonsl HeroToHa, 3aK0H 1.2.1,1.2.3-
BCEMHUPHOTO TATOTeHHUs, 3akoH | 1.2.6,1.2.8, | 1,2.1-24 b 1 2-4 78,7
I'yka, cuna TpeHus 1.2.9
3 |3aKkoH coXpaHEHHUS HMITYJIbCa,
KHHETHYECKAs U
HOTeeHunszL?{He SHEpPrun 14.1-148
’ 1,21-24 b 1 2-4 76,8
paboTa U MOITHOCTH CHUIJIBI,
3aKOH COXpaHCHHS
MEXaHUUECKOU SHEPTHH
4 | Vcnosue paBHOBECHS TBEPAOTO
Tena, 3aKkoH [lackans, cuna 1.3.2-1.3.5,
Apxumena, matemarndeckuii u | 1.5.2,1.54, | 1,2.1-24 b 1 2-4 68,2
MIPYKUHHBIN MasTHUKH, 155
MEXaHUUECKUE BOJTHBI, 3BYK
5 |Mexanuka (ob6vscnenue
AGNeHUL; UHmMepnpemayus
Pe3VIbmMamos OnvImos, 1.1-15 24 II 2 4-6 68,7
npeocmasiieHHbiX 6 aude
maoauybl ULU 2paguros)
6 | Mexanuka (usmernenue
Qusuneckux geruyun 6 1.1-15 2.1 b, I1 2 4-6 63,6

1
MuHuManbEHO JOIIYCTUMOEC 3HAYCHUC HAJACKHOCTH TECTA I €TI0 HCIIOJB30BaAHUA B CHCTEME TOCYyHAapCTBEHHBIX
sK3aMeHoB paBHo 0,8.
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MexaHuka (ycmanoenenue
COOMBEMCMEUSL MENCOY
epaguramu u usuveckumu
BEUUUHAMU, MENHCOY
Qusuneckumu erUUUHAMU U

dopmynamu)

1.1-15

1,24

4-6

58,7

CBsi3p MEXY JABJICHUEM U
CpeaHEN KUHETUYECKOU
SHEPTHUEH, aOCOJTIOTHAS
TEMIIEPATYypa, CBI3b
TEMIIEPATyphl CO CPENHEN
KHHETUYECKOM 3HEpTHEH,
ypaBHeHue MenneneeBa —
Krnaneiipona, usomnporeccsl

2.1.6-2.1.10,
2.1.12

1,21-24

2-4

66,7

Pabora B TepMoiuHamMuKe,
MEepBbIN 3aKOH
TepMmoauHamuku, KIT/]
TEIUIOBOM MalllMHBI

2.2.6,2.2.7,
2.2.9,2.2.10

1,21-24

2-4

62,7

10

OTHOCHUTENbHAS BIAXKHOCTD
BO3/1yXa, KOJTHYECTBO TETIOTHI

2.1.13,
2.1.14,2.2.4,
2.2.5,2.2.11

1,21-24

2-4

68,1

11

MKT, repmoauHaMuka
(obvscHenue s6neHUil;
uUHmMepnpemaysi pe3yibmamos
ONbIMOE, NPeOCMABIEeHHBIX 8
suoe mabauyvl Uiy epapuros)

21,22

2.4

b, I1

59,7

12

MKT, tepmonnHaMuka
(usmernerue gusuuecxkux
8eUYUH 8 NPOYECCax,
VCMAHOBIeHUe COOMBemcmaus
Medncoy epagpuramu u
Qusuueckumu erudUHAMU,
mexcoy pusuieckumu
BeNUHUHAMU U POpMYTAMU)

21,22

1,24

46

73,3

13

[puHIMIT Cyneprno3uIuu
3JIEKTPUUECKUX TOJIEH,
MarHUTHOE ITOJIe MTPOBOTHUKA C
TOKOM, cuia AMrepa, cuia
Jlopenua, npasuiio Jlenia
(onpedenenue HanpasieHus)

3.14,3.1.6,
3.3.1,3.3.2-
3.34,345

2.1-2.4

59,9

14

3akoH Kynona, konaeHcatop,
cuiia ToKa, 3akoH Oma 1ist
ydacTKa IIeTH,
MOCJIEeI0BATENFHOE U
napauieabHOe COeTUHEHUE
MIPOBOIHUKOB, paboTa u
MOIIIHOCTh TOKa, 3aKOH
oxoyns — Jlenna

3.1.2,3.1.9,
3.1.11,3.2.1,

3.2.3,3.24,

3.2.7-3.2.9

2.1-2.4

2-4

56,6
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15

[ToTox BekTOpa MarHUTHOM
WHIYKIIUH, 3aKOH
AIEKTPOMATHUTHOM UHIYKIIUU
®dapanes, UHAYKTUBHOCTb,
SHEPrus MarHUTHOTO MOJIA
KaTyLIKH C TOKOM,
KOJIe0aTeNILHBIN KOHTYD,
3aKOHBI OTPAKEHUS U
MpEeTOMJIEHUS CBETA, X0
JIy4eH B JIUH3E

3.4.1,343,
3.4.4,
3.4.6,3.4.7,
3.5.1,3.6.2-
3.6.4,
3.6.6-3.6.8

2124

2-4

67,1

16

DJIeKTpOAMHAMHKA
(obvscHenue s6eHUll;
uUHmMepnpemays pe3yibmamos
ONvIMOE, NPeOCMABICHHBIX 8
suoe mabauyvl Uiy epagpurxos)

3.1-3.6

2.4

4-6

55,1

17

DIEeKTPOTUHAMHUKA (U3 MEHEeHUe
QuzuuecKux eenudut 8
npoyeccax)

3.1-3.6

2.1

b, II

4-6

60

18

DNeKTpOoAMHAMHKA
(ycmanognerue
COOMBEMCMEBUSL MENHCOY
epaguxamu u guzuveckumu
BENUHUHAMU, MENHCOY
usuUecKuUMU BETUYUHAMY U

dopmynamu)

3.1-3.6

1,24

46

63

19

[InanerapHast MOJeNb aToma.
Hyxnonnas monens sapa.
SnepHble peakuyu.

521,531,
5.3.4,5.3.6

11

2-4

64

20

®DOTOHBI, TUHEIYATHIE
CIIEKTPBI, 3aKOH
PaaMOAKTUBHOTO pacmajia

5.1.2,5.2.2,
523,535

2.1

2-4

65,1

21

KBanToBas Qusnka (uzmenenue
Quzuueckux eerudun 8
npoyeccax; ycmauosieHue
COOMBEMCMBUSL MENCOY
epaguxamu u guzuveckumu
BENUHUHAMU, MENHCOY
usuUeCcKUMU BETUYUHAMU U

dopmynamu)

5.1-5.3

2.1
2.4

59,4

22

CHATHE TTOKa3aHUNA
M3MEPUTENHLHBIX IPUOOPOB

1.1-3.6

2.5

46

74,4

23

Br16op obopynoBanus mms
MPOBEICHHUSI OTIBITA TI0
3a/IaHHOM TUIOTE3E

1.1-3.6

2.5

46

76,1

24

MexaHuKa, MOJICKYJISIpHAs
busuka (pacuemnas 3a0a4a)

1.1-1.5,
21,22

2.6

10-15

34,2

25

MonekynspHas ¢puzmnka,
AJIEKTPOANHAMHUKA (PACUEeMHAs.
3adaua)

2.1,2.2,
3.1-3.6

2.6

10-15

27

26

DIEeKTPOTMHAMIKA, KBAHTOBAS
dbmsuka (pacuemnas 3aoaua)

5.1-5.3

2.6

10-15

18,6

27

MexaHuka — KBaHTOBasi (Pu-
3MKa (KauecmeeHnas 3a0aia)

1.1-53

2.6,3

15-25

13,4

28

Mexanuka (pacuemuas 3a0a-
ua)

1.1-15

2.6

15-25

13,7

30




29

MonekynsipHas Gpusnka

21,22

2.6 15-25 15,6
(pacuemnas 3a0aua)

30 |DnexkTpoauHaMuKa 31-3.6 26 15-25 13,4
(pacuemnas 3a0aya)

31 |KBanToBas ¢usuka 5.1 26 15-25 18,4

(pacuemnas 3a0aua)
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