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Crnenuduxanus
KOHTPOJIbHBIX H3MEPUTEJIbLHBIX MATEPHAJIOB /ISl IPOBEIeHH
B 2019 roay ocHOBHOIO rocyaapctBeHHoro sx3amena no ®U3NUKE

1. Haznayenue KUM nnst OI'D — olleHUTH YPOBEHB 001I€00pa30BaTeIbHOMN O~
TOTOBKH MO (pU3HMKE BHIMYCKHUKOB [X KitaccoB 00I1e00pa3oBaTeNbHBIX OpraHu3a-
IUHA B LEISX TOCYJapCTBEHHOW MTOTOBOM aTTeCTallMy BBIMYCKHUKOB. Pe3ynbTarhl
9K3aMeHa MOTYT OBbITh MCIOJIB30BaHBI MPH MpUEMe 00Y4YaIOMUXCsl B MPOQHUILHEIE
KJIacChl CpeAHel IIKOJIbL.

OI'D nmpoBoautcst B cooTBeTcTBUU ¢ DeiepaibHbIM 3aKOHOM OT 29.12.2012
Ne 273-®@3 «O06 oOpa3oanuu B Poccuiickoit deneparmm.

2. lIokyMeHTbl, onpeaeasomue cogepxanue KUM

CopeprkaHre 3K3aMEHAIMOHHON paboThl onpeselnsercs Ha ocHoBe Denepalib-
HOTO KOMITOHEHTa TOCYIapCTBEHHOTO OOpa30BaTENFHOTO CTaHIApTa OCHOBHOTO
obmero o6pasoBaHuss mno ¢Quimke (mpuka3 MwuHOOpaszoBanms Poccum ot
05.03.2004 Ne 1089).

3. oaxoas! k 0TOOPY coaepxKanus, pazpadorke crpyktypst KUM

Hcnons3yemble npu koHCTpyupoBaHuu BapuantoB KM monxonsr k otOopy
KOHTPOJIUPYEMBIX 3JIEMEHTOB COJEpkKaHHUs 00ecnednBaoT TpedoBaHue (yHKIHO-
HAJIHOW TOJHOTHI TECTa, TaK KaK B KaKIAOM BapHaHTE IPOBEPSIETCS OCBOCHUE
BCEX pa3zesioB Kypca (pU3HKH OCHOBHOW IIKOJBI U JUIS KaXKIOTO paslielia mpejia-
raroTcs 3aJjaHus BCEX TAKCOHOMUYECKHX ypoBHei. [Ipu 3ToM Hanbosee BaxXHbIE C
MHUPOBO33PEHYECKON TOYKH 3PEHUS WIM HEOOXOAWMOCTH AJsl YCHEIIHOTro Ipo-
JOJDKEHUsST 00pa30BaHUs CONIEPKATEIBHBIE AJIEMEHTHI IPOBEPSIIOTCS B OAHOM U TOM
e Bapuante KM 3agaHusMu pa3HOTO YPOBHS CII0KHOCTH.

Crpykrypa Bapuanta KM obecriednBaeT mpoBEpKY BCEX MPEILyCMOTPEHHBIX
denepanbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa
BHJIOB JIEATEIBHOCTH (C YUETOM Te€X OTpaHMUSHHH, KOTOPHIE HAKIIAABIBAIOT YCIIO-
BHS MacCOBOH MUCHMEHHOH NMPOBEPKU 3HAHMHA M YMEHHMH OOYy4arolIMXcs): yCBO-
€HME MOHATUIHOTO amnmapara Kypca (pU3MKH OCHOBHOH ILIKOJIBI, OBJIAIGHHE METO-
JOJOTUYECKUMH 3HAHUSAMHU M OKCIIEPHMEHTATbHBIMH YMEHUSIMH, HCIIOIb30BaHUE
IIPY BBITOJHEHUU YYSOHBIX 33]]a4 TEKCTOB (PM3HYECKOTO COJCPIKAHUs, TIPUMEHE-
HHE 3HAHUI NPH PELICHUU PACUCTHBIX 33134 M 00BICHEHHH (DU3HYCCKUX SBICHUI
1 MPOLIECCOB B CUTYaLUsIX MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

Mopenu 3ajaHni, UCTIONIE3yEeMbIE B 3K3aMEHAIIMOHHOW paboTe, pacCYMTaHbI Ha
MpUMEHEHUE OJIAaHKOBOW TexHojoruu (aHamoruyHoit EI'D) u BO3MOXKHOCTH aBTO-
MaTU3UPOBAaHHOM NpoBepkH yacTH 1 paboThl. OObEKTUBHOCTH MPOBEPKH 33AaHUM
C Pa3BEpHYTHIM OTBETOM OOECTIEUHMBACTCS SOUHBIMU KPUTEPHUSMH OLIEHHBAHUS U
Y4acTHEM HECKOJIBKMX HE3aBUCHMBIX dKCIEPTOB, OIICHUBAIOIINX OJHY PadOTYy.

OI'D no (u3uKe BBHINONHSACT JIBE OCHOBHBIC (DYHKIIMH: UTOTOBYIO aTTECTALUIO
BBIITYCKHUKOB OCHOBHOM IIKOJIBI ¥ CO3JIaHUE YCIOBUH i quddepeHuuanuu ooy-
YarOIIMXCs PU MOCTYIUIEHUH B MPOGUIbHBIE KIACCHl CpeAHell mKombl. [ 3Tux
nenerr B8 KM BKiIIO4eHBI 3a7jaHUsI TPEX YPOBHEW CIIOKHOCTHU. BrinonHenue 3ana-
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HUI 0a30BOr0 YPOBHSI CIIOKHOCTH TTO3BOJISIET OICHUTh YPOBEHb OCBOCHHUST Hanbo-
Jiee 3HAYMMBIX COJCPKATENIbHBIX 3JEMEHTOB CTaHOAapTa IO (H3MKE OCHOBHOU
LIKOJIBI M OBJIA[ICHUE HanOoOJice BAXKHBIMU BHIAMH JCATSIBHOCTH, @ BBIOJIHCHUE
3aJaHU} TOBBIIIEHHOTO W BBICOKOTO YPOBHEH CIOKHOCTH — CTENEHb ITOJrOTOB-
JICHHOCTH 00YYaromerocst K IPOIOJDKECHHUIO 00pa30BaHUs Ha CIEAYIONIeH CTyNeHN
00y4eHHUsI C y4eTOM AaJbHEHILEro ypoBHsS H3ydeHHs IpeamMera (0a30BBIH MU
PO UITBHBIH).

4. CBa3b 3x3aMeHanMoHHOI Mogeau OI'd ¢ KUM EI'D

Oxk3amenannonHas moaens OI'D u KM EI'D no ¢gusuke cTposTcst UCXOs U3
€IMHON KOHIIENIINY OLEHKH y4eOHBIX JTOCTH)KEHHH ydamuxcs 1mo npeamery «DPu-
3nKka». EnuHBIe Moaxoap! 00ecrieunBaroTes MpekIe BCero MPOBEPKOH Bcex (op-
MHUPYEMBIX B paMKaxX MperojaBaHMs NpeaMeTa BUJIOB AEATENbHOCTU. IIpu 3ToM
HCTIOJIB3YIOTCSL CXOTHBIE CTPYKTYpPBI PaOOTHI, a TaKkKe €JUHBIA OaHK Mozesel 3a-
naauii. [IpeeMCTBEHHOCTh B (POPMUPOBAHUY PA3IUIHBIX BUJIOB JCATEILHOCTH OT-
pakeHa B COJEpXAHUM 3aJaHUi, a TaKkXkKe B CUCTEME OLCHUBaHMS 3aJaHuil
C pa3BEepHYTHIM OTBETOM.

MO0>KHO OTMETHTH JIBa 3HAYMMBIX OTJIMYHS 3K3aMeHalmoHHou Moaenu OI'D ot
KHM EI'D. Tak, TexHoIorHueckre ocodeHHoCcTr nmpoBenenns EI'D He mo3BomsioT
00ecrevnTh MOJHOUEHHBIH KOHTPOJIh CPOPMHPOBAHHOCTH HKCHEPUMEHTAIBHBIX
YMEHU, U 3TOT BUJ IESITEIBHOCTH MPOBEPSETCS OMOCPEAOBAHHO MpPU MOMOLIH
CHEeIIANTbHO pa3pabOTaHHbBIX 3afaHuii Ha ocHOBe (oTorpaduit. [Ipoenerne OI'D
HE COJIEPXHUT TaKUX OrpaHHYEHH, MO3TOMY B pa0dOTy BBEJIEHO SKCHEPUMEHTAIb-
HOE 3aJlaHKe, BBINOJHIEMOE Ha peallbHOM o0opynoBaHuu. Kpome Toro, B sk3ame-
HanuoHHOW Monermn OI'D Gonee mmMpoOKo MpencTaBieH OJIOK IO MPOBEPKE NPH-
€MOB paboThI ¢ pazHO0Opa3Hoi H(popManmeit Gu3nIeckoro comepKaHus.

5. XapakTepucTHKa CTPYKTYphI U coaep:kanuss KUM

Kaxnprit Bapuant KM coctout M3 AByX 4dacTeil u conepkuT 26 3agaHuid,
pasnmmuatommxcs GopMoil U ypoBHEM CIIOXKHOCTH (Tabmmma 1).

Yactb 1 comepxkut 22 3aanus, U3 KOTOPbIX 13 3amaHuii ¢ KpaTKUM OTBETOM B
BHJIE OJTHOW HU(DPBI, BOCEMb 3a/IaHUi, K KOTOPBIM TPeOyeTCs MPUBECTH KPaTKHUi
OTBET B BUJIE YHcia WM Habopa 1udp, ¥ 0JHO 3aJaHNe C Pa3BEPHYTHIM OTBETOM.
3amanus 1, 6, 9, 15 u 19 ¢ KpaTKUM OTBETOM IPENCTABJIAIOT COOOH 3alaHus Ha
YCTAQHOBJIEHHE COOTBETCTBHUS MO3UIMIA, IPEICTABICHHBIX B IBYX MHOXECTBaX, UJIH
3aJaHus Ha BBIOOP IBYX MPAaBUIIBHBIX YTBEPXKACHUH W3 MPEATIOKEHHOTO TMepeyHs
(MHOXECTBEHHBIN BHIOOD).

Yactp 2 conepkuT yeTbipe 3ananus (23—26), 1uig KOTOPbIX HEOOXOAUMO TPH-
BECTHU pa3BEepHYTHIH OTBET. 3ananue 23 npexacranisier coboii 1aboparopHyro pabo-
Ty, JJISl BBITIOJIHEHUST KOTOPOH MCIOIB3YETCs Tab0paTOpHOE 000PYAOBAHUE.
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Tabauya 1.
Pacnpedenenue 3a0anuil no wacmsm IK3aMEHAYUOHHOU pabombl

IIponeHT MakcUMaIbLHOTO
HEpPBUYHOTO OaJuia 3a BBINOJ-

Komu- Makcumains- N .

Yactu N HEHHE 3aJIaHUi TaHHOH 9acTH
Ne 4ecTBO | HBIH MepBUU- N
paboTEI N . OT MaKCHMAaJIBHOTO TIEPBHYHO- Tun 3ananuit

3a7aHui HBIH O
ro Oayia 3a Bcio paboTy, pas-
Horo 40
1 | Yacts 1 22 28 70 13 3amanuii ¢ oTBETOM

B BUJIE OTHOHU LI(PBHI,
8 3amaHuii ¢ OTBETOM
B BHJIe Habopa 1udp
WM yucna u 1 3aganue
C pa3BepHYTHIM OTBETOM

2 | Yacts 2 4 12 30 3agaHus ¢
Pa3BEpHYTHIM OTBETOM

Hroro 26 40 100

6. Pacnpenenenne 3agannii KHM no coaep:xaHuio, npoBepsieMbIM YMEHHU-
sIM M cioco0am JesiTeJIbHOCTH

Ipu pazpadotke conepxanuss KUM ydauteiBaeTcsi HEOOXOIUMOCTD MPOBEPKU
YCBOCHHUS DJIEMCHTOB 3HAHUM, MPEJCTABICHHBIX B KOAHMDUKATOPE JIEMEHTOB CO-
nep>kaHus 1o ¢usuke. B sk3aMeHaIMoHHO paboTe MPOBEPSIOTCS 3HAHUS U yMe-
HUS, TPUOOPETEHHBIE B Pe3yNIbTaTe OCBOCHHUS CICAYIONINX Pa3leNioB Kypca (pu3u-
KH OCHOBHOM IIKOJIBI.

1. Mexanuueckue sgnenus

2. Tennosvie a6nenus

3. DnexkmpomazHummuble A671eHUs.
4. Keanmosvie aenenus

OO11ee KOJIMYECTBO 331aHUI B 9K3aMEHALIMOHHON paboTe 10 KaXKAOMY U3 pas-
JIeTIOB MTPUOIU3UTETBHO MPONOPIHUOHAIBEHO €r0 COAEPKATeIbHOMY HANOJTHEHHUIO H
y4eOHOMY BpPEMEHH, OTBOJMMOMY Ha HM3y4Y€HHE JaHHOTO pasjiesia B IIKOJIHHOM
Kypce.

B rtabmune 2 naHo pacmpejelieHuE 3allaHuil 1Mo paszzaenam (Temam). 3ajaHust
gacTn 2 (3amaHus 23-26) MpOBEpAIOT KOMIUIEKCHOE HCIIONb30BAHUE 3HAHUA U
YMEHUH U3 pa3IyHbIX Pa3esioB Kypca QU3UKH.

Tabauya 2.

Pacnpeoenenue 3adanuii 5K3aMenayuonHol pabomvl HO OCHOBHbIM
cooepoicamenbHbiM pazoenam (memam) Kypca uzuxu

KonuyectBo 3amanuii
CopnepxaTenbHbIe pa3Ieibl
Bes pabota Yacts 1 Yacts 2

MexaHuveckue siBJICHUS 7-13 6-10 1-3
TermnoBble SBICHUS 4-9 3-7 1-2
DNEeKTPOMArHUTHBIC SIBICHUS 7-12 6—-10 1-2
KBanToBbI€e siBIIeHUs 14 1-4 -

Hroro 26 22 4
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DKk3aMeHaNMOHHAs padoTa pa3pabaTeIBacTCs, MCXOAI U3 HEOOXOIUMOCTH IIPO-
BEPKH CJIEAYIOIUX BUIOB JESTEILHOCTH.

1. BnajneHue OCHOBHBIM MOHITHHHBIM allapaToM MIKOJIBHOTO Kypca PU3UKH.
1.1. TloHnmaHue cMbICiIa HOHATHIL.
1.2. Tlonumanue cMbIcia (PU3NICCKUX BEIUYHH.
1.3. Tlonumanue cMmbiciia GU3NIECKUX 3aKOHOB.
1.4. YMeHue OnUChIBATh U OOBACHSITH (PU3HUYECKUE SBIICHUSI.

2. Biiagenue ocHOBaMHU 3HAHHMN O METOJAaX HAYYHOT'O IO3HAHHUS U SKCIIEPH-
MEHTAJIbHBIMHA YMEHHUSIMHU.

3. Pemenue 3a1a4 pa3aIMyHOTO TUMA U YPOBHS CIOKHOCTH.

4. TloHnMaHUe TEKCTOB (PU3MUYECKOTO CONEPIKAHUSL.

5. Hcnonmp3oBaHue MpUOOPETCHHBIX 3HAHMA U YMEHUI B MPaKTHYECKOHN Jesi-
TEJILHOCTH U IIOBCEHEBHOM JKH3HHU.

B Tabnuie 3 mpuBENeHO pacmpelelieHHe 3aJaHuil M0 BUAAM JEATCILHOCTH
B 3aBHCHMOCTH OT (hOPMBI 3a/IaHUII.
Tabnuya 3.
Pacnpeodenenue 3a0anuti 9Kx3amMeHayuOHHOU pabomsl
NO NPogepseMblM YMEHUSIM U Cnocobam Oeticmauil

[IpoBepsieMble YMEHHS U CIIOCOOBI IeHCTBHIA KonmaectBo 3amanuii

Yacrs 1 Yactp 2

1. BnajeHue OCHOBHBIM MOHATUHMHBIM alIapaToM LIKOJb-
HOTO Kypca Qu3HKu

1.1. Ilonumanue cmoicia noHsimuil 1-2

1.2. Ilonumanue cmvlcaia QuauiecKux 6eauyuH 5-7

1.3. Ionumanue cmvlcia GusuuecKux 3aKoH08 4-8

1.4. Ymenue onucvieams u 00viacHimo Qusuieckue 2-6
AGLEHUSL

2. Bnagenune ocHOBaMH 3HaHHI O METOAAX HAYYHOTO 2 1
TI0O3HAaHUA U DKCIIEPUMEHTAJIbHBIMUA YMEHUSIMU

3. Pemrenue 3a1a4 pa3IMIHOTO THIIA U YPOBHS CIOXKHOCTH 3 2-3

4. IloHrMaHue TEKCTOB (PU3UIECKOTO CONePIKAHUS 3

5. Ucnonb3oBaHue NMPHOOPETEHHBIX 3HAHUN M yMEHUH B 0-1
MPAKTUYECKON JATEIILHOCTU U [TOBCEJHEBHOM KU3HU

Brnanenmne ocHOBaMHM 3HAHHH O METOJaX HAYYHOTO IO3HAHHSA U 3KCIEPHMEH-
TaJIbHBIE YMEHUS IIPOBEPSIOTCA B 3amaHusx 18, 19 u 23. 3amanus 18 ¢ BeIOopoM
OJITHOTO BEPHOTO OTBETa U 19 ¢ MHOXKECTBEHHBIM BHIOOPOM KOHTPOJIUPYIOT Clle-
JYIOIHE YMEHHUS:

— (opMmynHupoBaTth (pa3nnyarh) IENN MPOBEACHHsS (THUIIOTE3y, BBIBOIBI) OIH-

CaHHOTO OITBITA YIJIH HAaOJIIOICHNS;
— KOHCTPYHPOBATh HKCNIEPUMEHTANIBHYIO YCTAaHOBKY, BBIOUpPATh MOPAIOK MpO-
BE/ICHHS OIIBITA B COOTBETCTBUH C IIPEAT0KCHHON THITOTE3011;
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— HCTIONB30BATh (PU3NYECKHE MPHOOPHI U M3MEPHUTEIBHBIC HHCTPYMEHTHI IS
IPSMBIX U3MEPEeHUH HU3MUECKUX BETHUHH;

— MPOBOJIUTDH aHAU3 PE3yJbTATOB SKCIEPUMEHTAIBHBIX UCCIECIOBAHHI, B TOM

qucyie BRIPAKEHHBIX B BUIE TAOJIUIIBI WM TpaduKa.

OKcIepUMEHTalIbHOE 3ajaHue 23 IpoBepsieT:

1) ymenue npoeooums KoceenHvle uMepeHUa QU3UYECKUX BETUYUH:
IUIOTHOCTH BELIECTBA; CUIIBI ApxuMena; KodhduueHTa TpeHus CKOIb-
KEHHS; )KECTKOCTH TIPY>KUHBL; TIEPUOAA W YacTOTHl KojiebaHMiT MaTeMa-
THYECKOTO MasTHUKA; MOMEHTa CHIIBI, ICHCTBYIOLIErO Ha phIyar; pabo-
TBI CUJIBI YIIPYTOCTHU NIPH MOABEME I'Py3a ¢ MMOMOILIBIO MOJBIKHOTO HIIH
HETOABIKHOTO OJI0Ka; pabOThI CHIIBI TPEHUSI; ONTUYECKOW CHIIBI COOH-
paromieil JIHH3BL;, JJEKTPHIECKOTO CONPOTUBIICHUS PE3UCTOpPA; pabOoTHI
Y MOIIHOCTH TOKa;

2) ymenue npedcmagname IKCNEPUMEHMANbHbLE PE3YIbIMAMbL 6 6UOEC
mabnuy, paguros unu cxemamuueckux pUcynKkoe u 0enams ev1600bl
Ha OCHOBAHUU NOJIYYEHHBIX IKCREPUMEHMANLHBIX OAHHBIX: O 3aBUCH-
MOCTH CHJIbI YIIPYTOCTH, BO3HHUKAIOIIEH B IPY>KUHE, OT CTENEHH 1edop-
MAIM{ MPYKUHBL; O 3aBHCUMOCTH TMEpUoa KOJIeOaHNH MaTeMaTHIecKo-
IO MasiTHUKA OT JUIMHBI HUTH; O 3aBUCHMOCTH CHUIBI TOKA, BO3HHKAIOIICH
B MIPOBOJHHKE, OT HANPSDKCHHUS Ha KOHIAX MPOBOJHUKA; O 3aBHCUMOCTH
CHJIBI TPEHHUS CKOJNBXEHHUS! OT CHJIBI HOPMAJIBHOTO JIABJIEHHS; O CBOKCT-
BaX M300pakeHMNs, OIyYSHHOTO C IIOMOIIBI0 COOMPArOIIeil THH3H;

3) ymenue npoeooums IKCREPUMEHMATIbHYIO NPOBEPKY (u3uuecKux
3aKOHO06 U cledcmeuii: IpoBepKa NpaBuiia AJsl JIEKTPUUECKOro Hampsi-
JKEHUSI TPU TIOCIIEAOBATENEHOM COCAMHEHHH PE3UCTOPOB, IMPOBEpPKa
MIpaBUIIa JJIsI CHITBI DIIEKTPUYECKOTO TOKA MPH MapauIeIbHOM COSIUHE-
HUH PE3NCTOPOB.

ITonrMaHue TEKCTOB (PU3UUECKOTO COJCpPKAHMS MPOBEpsieTCs 3aaaHusmu 20—
22. Jlnsg OTHOTO M TOTO K€ TeKcTa (hOPMYIHPYIOTCS BOIIPOCHI, KOTOPBIE KOHTPO-
JUPYIOT YMEHUSL:

— IIOHUMATh CMBICT UCTIOJIb30BaHHBIX B TEKCTE PU3MUECKUX TEPMHUHOB,;

— OTBeyaTh Ha MPSMBbIE BOIPOCHI K COJECPIKaHUIO TEKCTa;

— OTBEUYaTh Ha BOIPOCHI, TPeOYIOIIHE CONOCTaBICHUS WH(OPMAINMH H3 pa3-

HBIX YacTel TEKCTa;

— HCIHOJIb30BaTh HHPOPMAIIMIO U3 TEKCTa B U3MEHEHHOHN CUTYalUH;

— TepeBOIUTH HHPOPMAIIHIO U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO.

3amgaHus, B KOTOPBIX HEOOXOANMO PEIINTh 33/1a9H, IIPEJICTABICHBI B PA3IIYHBIX
yacTax paboTel. ITO TPU 3aJaHus C KPAaTKUM OTBEeTOM (3axanus 7, 10 u 16) u tpu
3aJlaHus C Pa3BEPHYTHIM OTBETOM. 3ajiaHue 24 — KaueCTBEHHBIH BOIPOC (3a1a4a),
MIPEICTABISTIONINN CO00 OmcaHue SBJICHUS WU IpoLiecca U3 OKPYKAFOIIEH KH3-
HH, JJIsI KOTOPOTO YYaIIMCsl HEOOXOANMO MPHUBECTH LETOYKY PacCysKIeHHH, 00b-
SCHSIOIUX NIPOTEKaHUE SIBICHHS, 0OCOOEHHOCTH €ro CBOWCTB U T.II.

3amanus s OI'D no Gusuke XapaKTEpU3YIOTCS TAKXKE IO COCcO0y MpeCcTaB-
JIeHust MHGOPMAMU B 3aJaHUM W IIOJOMPAIOTCS TaKUM 00pa3oM, UTOOBI IpOBe-
PUTH YMEHHS YYalIMXCS YATATh TpadUKd 3aBUCUMOCTH (PU3MYECKHUX BEIUYHH,
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TaOJMMYHBIC JJAHHBIC WM UCIIONB30BATh PA3JIMYHBIC CXEMbI WIIH CXEMaTHYHBIC PH-
CYHKH.

7. Pacnpenenenue 3aganuii KUM o ypoBHSIM CJ10:KHOCTH

B sx3ameHaniMoHHON paboTe Mpe/CTaBIICHbI 3a/IaHUsI Pa3HBIX YPOBHEH CIIOXK-
HOCTH: 6a30BOT0, MOBBIIIEHHOTO U BBICOKOTO.

B Tabnuue 4 npencraBieHo pacnpeneneHie 3aaHui 0 YPOBHSIM CIOKHOCTH.

Tabnuya 4.

Pacnpedenenue 3a0anuii sx3amenayuono pabomol no YyPOGHAM CLOICHOCHU
Yposens cnox- | Kommuect- MakcumanbHbIH IporeHT MakcUMaIbHOTO Mep-
HOCTH 33/laHUi | BO 3alaHuil | TNEPBUYHBIH Oas BUYHOTr0 0ajlia 3a BBIIOJIHEHHE

3a/IaHU{ TAHHOTO YPOBHSI CIIOXK-
HOCTH OT MaKCHMAJIbHOTO Iep-
BHYHOTO Oaia 3a BCio paborty,

passoro 40
BazoBbrii 16 19 47,5
TloBbIIIEHHBII 7 11 27,5
Bricokuii 3 10 25
Hroro 26 40 100

8. IIpoposkurenbHocTh OI'D o pusuke
ITpumepHOE BpeMst Ha BHIMOJHEHUE 33JaHUN COCTABIISCT:
1) ang 3amanuii 6a30BOTO YPOBHS CIOXKHOCTH — OT 2 J10 5 MHUHYT;
2) nms 3aaHU MOBBIIEHHON CIIOKHOCTH — OT 6 10 15 MuHYT;
3) 1 3a1aHUI BRICOKOTO YPOBHSA CIOKHOCTH — OT 20 110 30 MUHYT.
Ha BeInmonHeHMe Beel 3K3aMeHaIIMOHHON paboThl oTBoAuTCs 180 MUHYT.

9. lono/IHMTe/IbHbIEe MATepHAJIBI H 000pY10BaHHE

ITepeyenb DOMOMHUTEIBHBIX MAaTEPHANOB U 000PYIOBaHMUS, OJIB30BAaHUE KO-
TOpEIMH pa3pemnieHo Ha OI'D, yrBepxaeH npukazom Pocobpramsopa. Vcrons3yer-
Csl HETIPOTPaMMHUPYEMBIH KAIBKYIATOp (HAa KaXJOr0 y4YeHHKa) M 3KCIEepPHMEH-
TaNbHOE 000pynoBaHue. [10HEIN epedeHs MaTepHaIoB U 000PYIOBaHMS MPUBE-
neH B [Ipunoxenun 2.

10. Cucrema oueHMBaHHUS BBINOJHEHUS OTAEJbHBIX 3aJaHUI M YK3aMeHAIU-
OHHO¥ pa0doThI B Le10M
3amaHue ¢ KpaTKUM OTBETOM CUHTAETCS BBINOJIHEHHBIM, €CITU 3aIMCAHHbIH
OTBET COBIAJAeT C BEPHBIM OTBeTOM. 3ananus 2-5, 7, 8, 10-14, 16-18, 20 u 21
onieHnBaroTcs B 1 6amn. 3aganue 1 oneHuBaeTcs B 2 Oaiia, €Ciid BEPHO YKa3aHbI
BCE 3JIEMEHTHI 0TBeTa; B 1 Oasu, eciu JomylieHa oaHa omnoOka; B 0 OayioB, eciau
nomnymieHo 6osee oxHol ommOku. Kaknoe u3 3amanwmii 6, 9, 15, 19 oueHuBaetcs B
2 Oaya, eciay BEpPHO yKa3zaHbl 00a 3yieMeHTa OTBeTa; B 1 Oayi, ecnu JomyieHa
ojHa omnOka; B 0 6ainsoB, eciiv 00a 3JeMEHTa YKa3aHbl HEBEPHO.
3aganHus ¢ pa3BEpPHYTHIM OTBETOM OLICHHBAIOTCS IBYMS DKCIIEPTAMH C YUETOM
MIPAaBUIIHOCTH ¥ TIOJIHOTHI OTBEeTa. MaKCUMaJbHBIA MEePBUYHBIA OAJT 32 BBIITOJ-
HEHHUE SKCIIEPUMEHTAILHOrO 3a/aHus — 4 0ajuia; 3a pelieHHue pacyeTHBIX 3a/1ady
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BBICOKOT'O YPOBHSI CIIOHOCTH — 3 OaJlia; 3a pelieHre KaueCTBEHHOM 3a/1auu U BbI-
rnoyiHeHue 3afanus 22 — 2 Oamna. K KaxaoMy 3aJaHHIO PUBOAMTCS MOAPOOHAs
WHCTPYKLUS [UIsl DKCIIEPTOB, B KOTOPOH YKa3bIBaeTCs, 32 YTO BBICTABIISIETCS KaX-
IBIH 6amt — ot 0 10 MaKCHMAaJILHOTO Oaiia.

B cootBercTBuu ¢ [TopsAaKOM MpOBeACHUsS] TOCYIAPCTBEHHON MTOTOBOM aT-
TecTalu Mo 00pa30BaTENbHBIM IPOrpaMMaM OCHOBHOTO 0OOIIero oO0pa3oBaHUs
(mpuxa3 MuHoOpHayku Poccun ot 25.12.2013 Ne 1394 3apeructpupoBan MuH-
roctoMm Poccun 03.02.2014 Ne 31206)

«48. Dx3amMeHalMOHHBIE PabOTHI MPOBEPSIOTCS IBYMs dkcriepramu. [lo pe-
3yJIbTaTaM MPOBEPKH SKCHEPTH HE3aBUCHMO JAPYT OT Apyra BBICTABISIIOT OauTbl 3a
KaXXIIbIii OTBET Ha 3aJaHUs dK3aMEHAIMOHHON paboTHL... B cityyae cymiecTBeHHOTO
pacxoxeHus B 0ayiax, BHICTABICHHBIX JBYMS JKCIIEPTAMH, HA3HAYACTCS TPEThs
npoBepka. CylecTBEHHOE PacXoXKAeHUE B OajuiaX ONpeneseHo B KPUTEPUIX OLe-
HUBAHHUSA 110 COOTBETCTBYIOIIEMY y4eOHOMY IIPEIMETY.

TpeTuii skcniepT Ha3HAYAeTCs MpeceaaTeNieM MPEeAMETHONH KOMHCCHH U3 YHC-
JIa OKCIIEPTOB, PaHEee He MPOBEPSBIINX IK3aMEHAITHOHHYIO padoTy.

TpeTtbeMy aKcnepTy npemocTaBisercss nHGpopMamus o O6aniax, BHICTaBIEHHbBIX
9KCIEPTaMH, paHee MPOBEPSBIIMME 3K3aMEHAIIMOHHYIO paboTy oOydaromierocs.
Basuel, BRICTaBICHHBIE TPETHHM DKCIIEPTOM, SIBIISTIOTCS OKOHYATESITBHBIMID).

Cy1iecTBEHHBIM CUHTAETCS pacxokiAeHue B 2 uinn Oosiee Oasia 3a BHIMOJIHEHHE
moboro u3 3agaHuii 22-26. B aToMm ciyuae TpeTHil SKCHEpT MPOBEPSET OTBETHI
TOJIBKO Ha T€ 3aJIaHUsI, KOTOPHIE BBI3BAIH CTOJb CYIIECTBEHHOE PACXOXKICHHE.

Ha ocHoBe 0ainiioB, BHICTaBICHHBIX 33 BBINIOJHEHHWE BCEX 3aJIaHUi paboTEHI,
IIOJICUUTHIBAETCS OOLIMH 0asl, KOTOPBII MEPEeBOIUTCS B OTMETKY IO ISTHOAIIIb-
HOI1 mKasne.

11. YcioBus IpoBeieHU IK3aMEHA

Ok3aMeH mpoBoAuTcs B kabuHeTax ¢usuku. [Ipm HEOOXOAUMOCTH MOXKHO HC-
IIOJTb30BaTh APYyrue KaOMHETHI, OTBEYAIOIINe TPeOOBaHMSIM O€30IIacHOTO TpynAa
I BBIITOJTHEHUH YKCIICPUMEHTAIBHBIX 3aJaHII 3K3aMCHAIIMOHHOH paboTHL.

Ha sk3aMeHe B Kax 101 ayAUTOPHU IPUCYTCTBYET CIICLIUAIHCT 11O IPOBEICHHIO
MHCTPYKTaXka ¥ 00ECHEeYCHUIO JJaOOPaTOPHBIX PaboT, KOTOPHIA MPOBOIMT Mepen
9K3aMEHOM HHCTPYKTaX II0 TEeXHHKE Oe30MacHOCTH M CIEAUT 3a COOMIOIEeHHEeM
npaBmJl Oe30MacHOro TpyJa BO BpeMs paboThl 00ydaromMxcs C J1abopaTOpHBIM
obopynoBanueM. [IpumepHast HHCTPYKIHS MO TEXHUKE O€30MaCHOCTH MPUBEICHA B
ITpunoxenuu 3.

KoMIutekTsl 1a60paTopHOro 000pYyIOBaHUS Ul BEINOJIHEHHS J1aOOpaTOpHOM
pabotsl (3aganue 23) GopMHUPYIOTCS 3a0JaroBpeMeHHO, 0 MPOBEACHUS SK3aMEeHa.
st MoArOTOBKY JIaOOPAaTOPHOTO 00OPYAOBAHUS B IMyHKTHI MPOBEACHUS 32 OJWH-
JIBa JTHS 10 3K3aMEHa COOOIIAIOTCS HOMEepa KOMIUICKTOB 000pYIOBaHUS, KOTOPHIE
OyayT HCIOIb30BaThCs Ha dK3aMeHe. Kpurepuu npoBepKH BBHIIOJIHEHUs Jlabopa-
TOPHOH pPabOTHI TPeOYIT HCIONB30BaHUS B pamkax OI'D cTaHIapTH30BAaHHOTO
nmabopaTopHOro 00opyzmoBaHHA. IlepedeHp KOMIIIEKTOB OOOPYIOBaHMS ANS BbI-
MIOJTHEHHUS AKCIICPHMEHTAITBHEIX 3a/IJaHMIl COCTaBJICH HAa OCHOBE THIIOBBIX HAOOPOB
Ui PpOHTANBHBIX PabOT Mo (U3MKE, a TakKe Ha OCHOBE KOMIUIEKTOB «['MA-
naboparopus». CocTaB 3THX HAOOPOB/KOMILICKTOB OTBEUaeT TPEOOBAHHSIM Ha-
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JCKHOCTU H Tpe6OBaHI/I$IM K KOHCTPYHUPOBAHHUIO ODKCIICPUMCHTAJIBHBIX Sa[IaHI/Iﬁ
OaHka SK3aMeHalMOHHbIX 3amanuii OI'D. Homepa u omucanue oGopynoBaHuf,
BXOJAIIETO B KOMIUICKTBI, IIPUBCIACHBI B HpI/IJ'IO)KeHI/II/I 2 «HepequL KOMIIJICKTOB
000pyIOBaHUS.

HpI/I OTCYTCTBUHM B ITYHKTax IIPOBCACHHUS 3K3aMCHa KaKUX-JTH00 l'lpI/I60p0B u
MaTepuaioB 00OpYy/IOBaHHE MOXET ObITh 3aMEHCHO Ha aHAJIIOTUYHOE C APYTUMH
XapakTCPpUCTUKAMU. B nesax obecrieueHnst 00BEKTUBHOTO OLCHUBAHUA BBIIIOJIHE-
Husi JtaboparopHoit pabotsl yuactHukamu OI'D B ciydae 3aMeHbl 000pyIOBaHHs
Ha aHAJIOTUYHOC C APYTrUMHU XapaKTCPUCTUKaAMU HCOGXOJII/IMO JOBCCTHU OO CBEAC-
HUS SKCTIEPTOB MPEIMETHON KOMUCCHH, OCYIIECTRISIOMIUX POBEPKY BHIMOTHEHUS
3a/aHuil, ONIMCAaHNE XapaKTEPHCTHK PeabHO MCIONB3YEeMOro Ha dK3aMeHe 000py-
JIOBaHUS.

12. U3menenusi B KUM 2019 roga no cpaBaenuio ¢ 2018 rogom
W3menenust cTpyKTyphI U conepxanust KM oTcyTCTBYIOT.
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O000meHHblii iIan Bapuanta KUM 2019 roaa
nJs nposenenust OI'D
no ®PU3UKE

10

Ipunooicenue 1

Ypoenu cnoscrnocmu s3adanuii: b — b6azoewiii; 11— nosviwennulil; B — ebicokuil.

Ne IIpoBepsieMmble 3j1eMEHTbI Koast Koasl Ypo- Makcu- | Ilpumep-
n/n COaAepPKaAaHUA npoBePsieMBbIX | IPOBEPAEMBIX BEHb MAaJIbLHBIH HO€
3/IEMEHTOB | TpeGoBanmii K| ciiok- | 0amw3a Bpemst
CoAepPKAHUA YPOBHIO IOA- HOCTH BbIIIOJIHE- BbIIIOJI-
rOTOBKH BbI- | 3aja- HHe HeHHst
NYCKHUKOB Hus 3ajaHus | 3aKaHus
(MuH.)
Yactb 1
1 ®usnueckue noHsATHI. Du- 1-4 1.2-1.4 b 2 2-3
3MYECKUE  BEIMYHMHBI, UX
€IMHHULBI ¥ TPUOOPBI IS
H3MEpeHusl.
2 MexaHu4yeckoe  JIBYDIKEHHE. 1.1-1.5, 1.1-1.4 b 1 2-3
PaBHOMEpHOE ¥ paBHOYC- 1.23
KopeHHoe JBukeHue. CBo-
6oxHoe maneHue. JBrmkeHHe
o OKPYKHOCTH. Me-
XaHUYECKHe KolleOaHus u
BOJTHBI
3 3akonbl Hetorona. Cuiiel B 1.7-1.13 1.1-1.4 b 1 2-3
pupoJe
4 3akoH  coxpaHenus uMm- | 1.14-1.19 1.1-1.4 b 1 2-3
MyJbca. 3aKOH COXPAaHCHHUS
9Hepruu. MexaHudeckas pa-
6ota 1 MomHocTb. [IpocThie
MEXaHHU3MBL.
5 JlaBnenue. 3akon Ilackais. 1.6 1.1-1.4 b 1 2-3
3akoH Apxumena. Ilnot- 1.20-1.22
HOCTb BEIlleCTBA
6 Dusuueckre SABJICHUS U 3a- 1.1-1.23 13,14 1I/b 2 6-8
KOHBI B MEXaHWKe. AHaIu3
MIPOIIECCOB
7 Mexanuueckue SIBJIICHUS 1.1-1.23 3 II 1 6-8
(pacuetHas 3a1a4a)
TenoBble sIBICHUS 2.1-2.11 1.1-1.4 b 2-3
Dusnyeckre SBICHUS H 3a- 2.1-2.11 13,14 ) 2 6-8
KOHBI. AHAJIN3 IPOIECCOB
10 | TeroBBle siBIEHUS (pacueT- 2.1-2.11 3 I 1 6-8
Has 33/1a4a)
11 DeKTpu3anys Te. 3.1-3.4 1.1-1.4 b 1 2-3
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11

12

TTocTostHHBIN TOK

3.5-3.9

1.1-1.4

2-3

®dusnka. 9 kimacc

12

13

MarnuTtHoe Tmoyie.  DJIeKT-
POMAarHUTHAsT HHYKIHsI

3.10-3.13

1.1-1.4

2-3

14

OneKTpOMarHuTHeIE Koneba-
HUSL ¥ BOJIHBL. DIIEMEHTHI OIl-
THKH

3.14-3.20

1.1-1.4

2-3

25 Pacuernas 3agmaga (Mexa- 1-3 20
HUYECKHE, TEIIOBEIE, DJIEK-
TPOMArHUTHBIC SBIICHUS)

26 Pacuernas 3agmaga (Mexa- 1-3 20

HHUYCCKHC, TCIUIOBBIC, DJJICK-
TPOMarHuTHbIE ﬂBJ'IeHPIS[)

15

Dusuueckre SBJICHUS U 3a-
KOHBI B OJIEKTPOIUHAMHUKE.
AHan3 mpoueccoB

3.1-3.20

13,14

b/

6-8

16

DJIEKTPOMATHHUTHBIE SIBIICHUS
(pacueTHas 3a71a4a)

3.1-3.20

6-8

Bcero 3aganuii — 26; u3 HUX

IO THILY: C KPaTKUM O0TBETOM — 21; ¢ pa3BepHyTHIM OTBETOM — 5;
1o ypoBHro cioxkHoctu: b—16; [1-7; B —3.
MakcuManbHbIi IepBUYHBIN 6asut 3a padoty — 40.

Obmiee Bpemst BBIMOIHEHHS paboThl — 180 MuH.

17

PanuoaktuBHOCTh.  ONBITHI
Pesepdopma. CocraB aTtom-
HOTO sapa. SlmepHele peak-
1N

4.1-44

1.1-1.4

2-3

18

Brnagenue ocHoBaMHU 3HAHUI
0 MeTomax Hay'—lHOFO II03Ha-
HUS

19

Dusnueckre SABJICHUS U 3a-
KOoHbI. [TOHMMaHWe W aHaJlu3
9KCIIEPUMEHTANBHBIX  JIaH-
HBIX, NPEICTABICHHBIX B BH-
ne Tabnuipl, rpaduka HIH
pHUCYHKa (CXeMBI)

1-4

2,4

>

6-8

20

V3Bneuenue nHpopManuu us
TeKcTa (U3MIECKOTO COAep-
KaHUS

14

21

ComocraBrerne  uH(pOpMa-
UM U3 Pa3HBIX YacTeH TeK-
cTa. IIpumenenne UH-
dopmamn M3 Tekcra Gu-
3UUYECKOr0 COCPIKAHUS

1-4

22

IIpumenenne  MHpOpPMAIUU
u3 TeKcTa (PU3UYECKOTO CO-
JiepIKaHus

14

10

Yacrtp 2

23

DKCNEepUMEHTAIbHOE  3aja-
HUEe (MEXaHUYECKHe, DJeK-
TPOMArHUTHBIE SIBIICHHUS)

1-3

30

24

KayecrBennas 3amada (Me-
XaHWYECKHE, TEIIOBbIC HWITH
JJICKTPOMAarHUTHBIE  SIBJIE-
HUST)

3,5

15
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Ipunoocenue 2

IlepedyeHb KOMILIEKTOB 000PY/I0BaHHS

[TepeueHb KOMILIEKTOB 00OpYyIOBaHMs JUIsl MPOBEACHHS Ta00paTOPHBIX padboT
(3amanue 23) cocTaBJIeH Ha OCHOBE THUIIOBBIX HA0OPOB Jisi (PPOHTAIBHBIX PaboOT 1O
¢m3uKe, a Takke HA OCHOBE KOMIUICKTOB obopymoBaHus «I IA-JIABOPATOPUS»

i «PI'OC-JIABOPATOPHUS».

Bunumanue! Tlpu 3aMeHe Kakux-JIMOO 3IIEMEHTOB O0OPYIOBAaHUS Ha aHAJOTHYHBIE C
JIPYTHMH XapaKTepHCTHKaMH HEOOXOANMO BHECTH COOTBETCTBYIOIIHE M3MEHEHHUS B
HepeyeHb KOMIIEKTOB Mepe]] MPOBEICHUEM dK3aMeHa U I0BECTU HH(MOPMAIIUIO O BHE-
CEHHBIX U3MEHEHUSIX JI0 CBEJCHUS SKCIEPTOB, IPOBEPSIOMINX 3a1aHUS C Pa3BEPHYTHIM

OTBETOM.

B ciy4yae mcnons3oBaHus HECTaHIAPTHOTO 0OOPYNOBAaHUS NEpe]] IPOBEPKOH IKCIIEPT
BHOCHT U3MEHEHHUE B 00pa3el] BBIMONHEHHUS 3KCIEPUMEHTAIBHOTO 3a1aHHsl B COOTBET-
CTBHH C M3MCHEHHUSMH B XapaKTEPHCTHKAX IPHOOPOB 1 000pyXOBaHHUS.

Habopul nabopamopnele

Komnnexm «I'MA-nabopamopusn»

Kommiekr Ne 1

BECHI PHIYAXKHBIC C HAOOPOM THPh
MU3MEPUTEbHBIA WIUHIDP (MEH3Yp-
Ka) ¢ npenenom uzMepenus 100 mu,
C=1wmn
CTaKaH ¢ BOJOK
MWIMHIP  CTATPHOW  HAa  HHUTH
V=20 CM3, m = 156 T, 0003HAYUTH
Ne 1

® IWIMHApP JIATYHHBIH Ha  HUTH
V=20 CM3, m = 170 T, 06003HAYUTH
Ne 2

BECHI 3JICKTPOHHEIC
U3MEPUTEIbHBIA IIHIMHADP (MEH3Yp-
Ka) c mpenesnom usmepeHus 250 mu,
C=2wmn

CTaKaH ¢ BOJOU

UIAHIP — CTaIbHOU HA HUTH
V = (25,0£0,1) eM’, m = (195%2) r,
0003HauuTH No 1

[IJIMHP ATIOMUHUEBBIN HA HUTH

V = (25,020,1) o™, m =( 70+2) r,
0003Ha4uTH No 2
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KommiaekT Ne 2

® JIMHAMOMET) C MPEIeSIOM U3MEPEHHS
4H(C=0,1H)

® CTakaH ¢ BOJIOM

e [WIMHAP CTaJbHOW HAa  HHUTH
V =20 cm’, m = 156 T, 0603HAYUTE
Ne 1

® IWIMHADP JIATYHHBIH HAa  HUTH
V=20 CM3, m = 170 T, 0003HAYUTH
Ne 2

JTUHAMOMETP IIKOJBHBIA C TPeNeioM
u3mepenus | H (C = 0,02 H)
JIUHAMOMETP IIKOJBHBIA C MPeIesioM
usmepenus S H (C=0,1 H)

CTaKaH ¢ BOAOU

TUIACTHKOBBIA LWIMHAP HA HUTH
V= (56,020,1) cm’, m =(66+£2) ,
0003HaunTh No 1

WTHHIP ATIOMUHNAEBBIA Ha HUTH

V = (34,0£0,1) o', m =(95+2) ,
0003Ha4nTH Ne 2

Kommiaexkr Ne 3

® [ITAaTUB JIA0OOPATOPHBIH ¢ MyPTOH U
JIAnKOM
HpyXHUHA KeCTKOocThIo (40+1) H/m
TpHu Irpy3a Maccoi no (100+2) r
JMHAMOMETP IIKOJIBHBIH C IPEaeioM
m3mepenns 4 H (C=0,1 H)

e juHeiika mmHoM 200-300 MM ¢
MIJUTIMETPOBBIMH JICJICHUSMHA

HITaTUB JIAOOPATOPHBIA ¢ MyPTOH U
JIATKOM

HpyXWUHA ’KeCTKOcThIo (50+2) H/M
Tpu rpy3a maccoit no (100+2) r
JMHAMOMETP IIKOJBHBIHN C IPEaeioM
usmepenus S H (C=0,1 H)

nuHerka mmHor 300 MM ¢ MUJIIH-
METPOBBIMH JICIICHUSIMU

KommuiekT Ne 4

e Kapertka C
m=100T

e Tpu rpy3a maccoii o (100+£2) r

® MHAMOMETP IIKOJBHBIN C MPEaeIoM
m3mepenns 4 H (C=0,1 H)

® HanpapJArOIIAs (xo3ppunmeHT
TPEHUS KapeTKH IO HaIpaBIIAIONICH
npubnuzuTenabHo 0,2)

KPIOYKOM Ha HHUTH

OpYCOK € KPIOYKOM U HUTBIO
m=(100£5) T

3 rpy3a maccoii o (100+2) r
JMHAMOMETp ILIKOJBHBIN C mpene-
nom usmepenus 1 H (C = 0,02 H)
JMHAMOMETp MIKOJNBHEIH € TIpene-
soM u3Mmepenus 5 H (C=0,1 H)
HaIpaBJISIONIast (ko3 dunmeHt
TpeHuss Opycka IO HaIpaBISIOLICH
npubmmsurensHo 0,2)
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Kommiaekr Ne 5

WCTOYHHUK MUTAHUSI TOCTOSHHOTO TO-
ka4,5B

BonbT™MeTp 06 B, C=0,2 B
amnepmerp 02 A, C=0,1 A
MepeMeHHBI  pe3ucTop (peocrar),
conporuneHueM 10 Om

pesuctop, Ry = 12 OM, 0003HaYUThH
R1

pesuctop, R, = 6 OM, 0603HauuTH R2
COEIMHUTENbHBIE TPOBOJA, § LIT.
KITI0Y

pabouee mose

HCTOYHMK MHUTAHMS ITOCTOSHHOIO TO-
ka (4,5+5,5B

BOJIBTMETD JABYXIPEACIbHBIN: Tpe-
nen m3mepenus 3 B, C = 0,1 B; npe-
nen usmepenus 6 B, C=0,2 B
amMIiepMeTp ABYXIPEAENbHBIN: Mpe-
nen usmepenus 3 A, C=0,1 A; npe-
nen uzmepenus 0,6 A, C=0,02 A
MepeMeHHbId  pe3ucTop (peocrar),
conportuBneHueM 10 Om

pesucrop Rs = (8,210,8) Om, o6o-
3HAYHTh R

pesuctop, R; = (4,710,5) Om, o6o-
3HAYUTH R)

COCIMHUTEJBHBIC TIPOBOJIA, 8 MIT.
KITIOY

pabouee nose

KommuiekT Ne 6

coOuparomas JuH3a, POKyCcHOE pac-
crosaue F1 = 60 MM, 00603HauuTh JI1
nuHerika amuHor 200-300 MM ¢
MUJUTUMETPOBBIMH JTEIEHUSIMHA

9KpaH

pabouee moe

HMCTOYHHK MMUTAHHSI TTOCTOSTHHOTO TO-
ka4,5B

COCIMHUTEIbHBIC IPOBOIA

KJTFOY

JlaMIIa Ha T0JICTaBKe

cobuparomas 1rMH3a, (POKYCHOE pac-
crosHue F) = (97£5) MM, 0003Ha-
yuTh JI1

nuHelka mmHoi 300 MM ¢ MHJIIH-
METPOBBIMU JICICHUSMHU

JKpaH

HampaBlsiomas (onTuyeckas CKa-
Mb$1)

JieprKaTelb IS 9KpaHa

HCTOYHMK MMHMTAHMS ITOCTOSHHOIO TO-
ka4,5+558B

COCIMHUTEIBHBIC TIPOBO/IA

KITIOY

JlaMIIa Ha JiepKaTelie

clail «MoJens IpeIMeTay

© 2019 denepanbHas cityx6a 1o Han3opy B chepe oOpasoanus u Hayku Poccuiickoit denepanun

15

®dusnka. 9 kimacc

Kommiekt Ne 7

® IITaTHUB ¢ My(QTOH M JIAIKOH

e MeTpoBas JMHelika (IOrpelHoCTb
5 MMm)

e IMApUK C MPHUKPEIUIEHHOW K HEeMy
HUTHIO AnuHOK 110 cm

® 4achl C CEKYHJHOW cTpenkoid (uiau
CEKyH/IoMep)

ITaTHB ¢ My(TOH 1 Iankon
crienuanbHas MepHasl JICHTa C OTBEp-
CTHEM WM HUTb

rpy3 maccoif (100£2) r
ANIEKTPOHHBII CEKyHIOMEP

Kommiekrt Ne 8

NITATHB ¢ My(PTOM

pbIyar

OJIOK ITOJBUKHBINA

OJIOK HEIOABIKHBIN

HUTH

Tpu rpy3a Maccoit o (100+2) r
JIUHAMOMETP IIKOJBHBIN C MPEIeTIoM
m3mepenus 4 H (C=0,1 H)

e juHeiika mmHoM 200-300 MM ¢
MUJUTUMETPOBBIMU JIENICHUSIMHU

HITATHB ¢ MyTOM

pblyar

OJIOK OBV KHBIN

0JIOK HETOABYKHBIN

HUTH

Tpu rpy3a Maccoii o (100+2) T
JIUHAMOMETP NIKOJBHBINA C MPEIeTIoM
usmepenus S H (C=0,1 H)

nuHerka mmHor 300 MM ¢ MHJIIH-
METPOBBIMU JICIICHUSIMU
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9.

Ipunoocenue 3
HHCTPYKLUSA
Mo NpaBuJaM 6e30NMacCHOCTH TPY/JAA 1Jisl 00y4aroIIUXCs
TIPH MPOBeIeHNH JK3aMeHa B KadnHeTe QU3HKH

) Eyﬂ,bTC BHUMATCJIbHbI U JUCHUIINIMHUPOBAHHBI, TOYHO BBITTOJTHINTE YKa3aHus

OopraHu3aTopa 5K3aMcHa.

. He mpucrymnaiite k BEIIOTHEHNIO paOOTHI Oe3 pa3pelleHns] OpraHu3aTopa K3a-

MCHa.

. Pasmemiaiite mpubopsl, Marepuaibl, 000pylIOBaHHE Ha CBOeM paboueM MmecTte

TaKHM 06pa30M, YTOOBI UCKIIOYUTH MX TMagCeHNe UK ONIPOKUABIBAHUE.

. Hepen BBIITOJTHCHHUEM pa60T1)1 BHHUMATCIIBHO U3YYUTE €€ COACPIKAHUC U TTOPSAIOK

BBITTIOJIHCHUA.

. Ilpu mpoBeneHUM ONBITOB HE AOIyCKalTe MpeleNbHbIX HAarpy30K M3MEpUTENb-

HBIX TIPHOOPOB.

IIpu cOopke 3KCIEPUMEHTAIBHBIX YCTAHOBOK HCIONB3YHTE MpoBOAa (C HAKO-
HEYHUKAMHU M TPEAOXPAHUTEIbHBIMU 4YeXJaMH) C TPOYHOW H3OJISAIHeH
0e3 BUAMMBIX MOBPESKACHUH. 3ampeIaeTcsl moJIb30BaThCsl MPOBOJHUKOM C H3-
HOILIEHHOW H30JISIUEH.

[Ipu cOopke anmeKTpuyecKor 1enu n3deraiTe nepeceyeHust MpoBoIOB.
Hctounnk TOKa K AIEKTPUUECKOW IENH MOAKII0YaliTe B MOCIEAHIOI OYepelib.
CoOpaHHYIO el BKIFOUAiTe TONBKO TIOCIIE TIPOBEPKH U C pa3pelIeH s OpraHu-
3aTopa HK3aMeHa.

He npowusBoguTe nepecoenHeHHs B IEMIX 0 OTKIIOUYEHUS MCTOYHHUKA DJICK-
TPOTIMTAHHUSI.

10.ITonp3yiiTech HHCTPYMEHTAMH € U30JIMPYIOIUMU PyUYKaMU.
11.ITo oxoH4aHMM pabOTHI OTKJIFOYHTE WCTOYHUK OSJIECKTPONHTAHUS, IIOCIE YEero

pa3bepuTe AMEKTPUIECKYIO LEIIb.

12.He yxoaute ¢ pabodero MecTa 6e3 pa3penieHis OpraHu3aTopa 3K3aMeHa.
13.00Hapy*HUB HEHCIPABHOCTH B AJIEKTPUYECKUX YCTPOHCTBAX, HAXOIAIINXCS TOX

HaInpsHKEHUEM, HEMEAJICHHO OTKIIIOYHUTE MCTOYHHK JIEKTPOIUTAHUS U COOOLIH-
Te 00 3TOM OpPraHU3aToOpy dK3aMeHa.
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