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Crnennpuxanus
KOHTPOJIbHBIX H3MEPUTEJIBHBIX MATEPUAJIOB /15l IPOBEIEHH
B 2022 rogy 0CHOBHOI'0 rOCYyJAapPCTBEHHOI0 3K3aMeHAa
no PU3UKE

1. HazHaueHHe KOHTPOJILHBIX H3MePHUTEIbHBIX MaTepuasioB (KUM) OI'D

OcHOBHOI1T TocynapcTBeHHBIH dk3ameH (OI'D) mpexactasiseTr coboit hopmy
TOCYJapCTBEHHOM HTOrOBOM aTTeCTalldd, MPOBOJMMOI B LENSX ONPEACTICHUS
COOTBETCTBHUS pe3yIbpTaTOB OCBOCHUS 00yJaromumMucs OCHOBHBIX
00pa30BaTeNBFHBIX IPOTPaMM OCHOBHOTO 00mero o0pa3oBaHHS TpeOOBAHISIM
(henepanabHOro rocyapcTBEHHOTO 00pa3oBaTeIbHOro cTaHAapTa. s yka3aHHBIX
Leneld  HCHOJB3YIOTCS  KOHTPOJbHBIE HW3MepHuTeiabHble MaTepuanbl  (KNM),
HpeICTABIISAIONIIE COOO0H KOMIUIEKCH 3aJaHIH CTaHIAPTU3NPOBAHHOH (DOPMBEL.

OI'D  mpoBogurcs B coorBeTcTBUM ¢ DenepalbHbIM  3aKOHOM
or 29.12.2012 No 273-®3 «OO6 oOpazoBanuu B Poccuiickoii Deneparmm»
u IlopsnkoM mpoBeneHHs TOCYAapCTBEHHOW HWTOTOBOM  aTTECTallUd  II0
00pa30BaTeNFHBIM IIPOrPaMMaM OCHOBHOTO 00IIEro 00pa3oBaHMUs, YTBEPIKIEHHEIM
npukazoM MunnpocBemenuss Poccum u PocoOpnamsopa ot 07.11.2018
Ne 189/1513.

2. JlIokyMeHTbI, onpeneJisiroiue coaep:xanne KUM OI'9

Conmepxanne KUM  ompenensiercss Ha  ocHOBe  (hefepaibHOro
rOCY/IapCTBEHHOTO 00pa30BaTEILHOIO CTAHIapPTa OCHOBHOTO 00I1Iero 00pa3oBaHus
(mpuka3z MuHoOpHayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IlpumepHoit
OCHOBHOH 00pa30oBaTeNIbHOH TPOrpaMMbl OCHOBHOTO 00miero o0Opa3oBaHHs
(omoOpena pemeHneM (eaepaibHOro yueOHO-METOINYECKOrO OO0BEIWHEHUS I10
obmemy obpazoBanuto (mpotokorn ot 08.04.2015 Ne 1/15)).

B KHM ofecreyeHa TpeeMCTBEHHOCTh IIPOBEPSEMOTO  COIEPHKAHHS
¢ (emepasbHBIM KOMIOHEHTOM TOCYJapCTBEHHOTO CTaHAApTa OCHOBHOT'O OOILIETO
oOpazoBanusi mo ¢usuke (mpukaz MwuHoOpasoBanus Poccum ot 05.03.2004
Ne 1089 «O6 yrBepxaeHUH (eaepaTbHOTO KOMIIOHEHTa TOCYJapCTBEHHBIX
00pa3oBaTeNBHBIX CTaHIAPTOB HAYaJbHOI'O OOIIEro, OCHOBHOTO  OOIIEro
U cpeAHero (MOJIHOT0) 00IIEero 00pa3oBaHus).

3. Hoaxoas! Kk BbIOOPY CTPYKTYPhI U cogep:xxkanuss KUM OI'D
B KHM npencraBieHbl 3aJaHus, NPOBEPSAIOLINE CIEAYIOIUE TIPYIIbI
HpeIMETHBIX Pe3yJIbTaTOB!

— OCBOGHHE MOHATUIHOrO ammapara Kypca (U3UKH OCHOBHOH IIIKOJBI
U yMEHUE IPUMEHATh U3yUYEHHBIC MOHATHUS, MOJAEIU, BEIUYUHBl U 3aKOHBI
JUTS aHaJM3a (PU3HMUECKUX SBICHUI U ITPOLIECCOB;

— OBIAJCHHE METOJONOTHYECKUMU YMEHUSIMHU (IIPOBOIUTH H3MEPEHMS,
UCCIIEIOBAHUS U CTABUTD OMBITHI);

— IIOHMMAaHME IPUHLUIIOB AEHCTBUSA TEXHUUECKUX YCTPOUCTB;
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— yMeHue 1o pabote ¢ TeKcTaMH (U3UIECKOTO COACPIKAHNS;
— yMEHHE pelIaTh PacuETHBIC 3aJa4l U IPUMCEHSATH HOJydeHHbBIC 3HAHUS IS
00BSCHEHHS (PM3NIECKUX SBICHHI U IIPOIIECCOB.

I'pynna u3 14 3agaHuil 6a30BOro M IMOBBIIIEHHOTO YPOBHEH CIIOKHOCTH
MPOBEPsIET OCBOSHHE IMMOHIATUIHOTO ammapaTta Kypca Gu3uku. Kio4eBbIMH B 3TOM
ONoKe SBIAIOTCS 3aJaHMsA HA paclo3HaBaHUE (U3MUYECKUX SBICHUH Kak
B CHTyalUsX >KU3HCHHOTO XapakTepa, Tak M Ha OCHOBE OIMCAHUS OIIBITOB,
JEMOHCTPUPYIOIIMX IPOTEKaHHE pa3NuuHbIX sBieHuid. Kpome Toro, 3mech
HPOBEPSAIOTCS IMPOCTHIE yYMEHMS — MO PACHO3HABAHWIO (DM3WYECKUX MOHITHH,
BENIMYMH W (GOpMYyT H Ooyiee CIOXHBIE yYMEHHS — II0 aHAIHM3y pa3IUYHBIX
MIPOLIECCOB C UCIOJIb30BaHUEM (DOPMYIT U 3aKOHOB.

I'pymna w3 Tp€x 3amaHuWii TpOBEpsieT OBJAJCHHWE METOJO0JIOTUIECKUMH
YMEHHAMH. 3HeCh IpeAIaraloTcs Kak TEOpeTHUIeCKHe 3aJaHHus Ha CHATHE
MOKa3aHUH HM3MEPHUTENBHBIX HPHOOPOB M aHAJIM3 PE3YNBTATOB OINBITOB MO HX
OIMCAHUIO, TaK U SKCIEPUMEHTAIBHOE 3aJaHue Ha peajbHOM O0OpYAOBaHUHU Ha
NPOBEICHNE KOCBEHHBIX HM3MEPEHUH WM HCCIEAOBAaHHE 3aBUCHMOCTEH
(U3UIECKUX BEIHINH.

B kaxzaplil BapuaHT BKIIOYEHO 3a/aHHe, MpPOBEPSIOIlee IIOHHMMaHHE
NPUHIMIA JEHCTBUS Pa3IUYHbIX TEXHUYECKUX YCTPOIMCTB WIIM HA 3HAHHE BKJanga
yuCHBIX B pa3BHTHE (QU3WKH, M J[Ba 3a[JaHUS, OLCHUBAIOMNX PabOTy C TEKCTaMH
¢usmyeckoro coxepxkanus. [Ipm 3TOM HPOBEPSIOTCS yMEHUS HHTEPIIPETAINH
TeKCTOBOW MH(OpMaMu © €€ HUCHOJb30BaHMS TPU PpEUICHUU Yy4eOHO-
MpaKTHYECKUX 3anmad. Pabora ¢ wuHbopMmanueir Qusnueckoro coaepkaHus
TPOBEPSACTCS U OITOCPEAOBAHHO Yepe3 MCIOJIF30BAaHNE B TEKCTAX 3aJaHUil APYTHX
OJIOKOB PA3IMYHBIX CIOCOOOB MpEACTaBICHHSA MH(MOPMAIUU: TEKCTa, rpadukos,
TabJIUI, CXEM, PUCYHKOB.

brok m3 mATH 3agaHU MOCBAIMIEH OIEHKE YMEHHUS PeIlaTh KadeCTBEHHBIC
U pacuy€THBIE 3a1a4d 10 (GH3MKe. 3/1ech MpeUTaraloTcsl HeCIOKHbIe Ka9eCTBEHHBIE
BOIIPOCHI, CKOHCTPYHPOBaHHble Ha 0Oa3e yuyeOHOHW CHUTyalluM WJIM KOHTEKCTa
(OKU3HEHHOU CHUTYyallun», a Talkke pacu€THhIC 3aJa4yd MOBBIIIEHHOTO U BBICOKOTO
YPOBHEH CIIOKHOCTH IT0 TPEM OCHOBHEIM pa3zesiaM Kypca Gpu3nku. J[Be pacuéTHbIe
337291 UMEIOT KOMOMHUPOBAHHBIN XapakTep U TPeOyIOT UCIIOIh30BaHUS 3aKOHOB
1 GopMys U3 ABYX Pa3HBIX TEM WM Pa3ZesioB Kypca.

ConeprkaHue 3alaHW OXBATBHIBAET BCE Paslenbl Kypca (PU3MKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOpP COAEPIKATETBHBIX JIEMEHTOB OCYIIECTBIIACTCS C yIETOM
UX 3HAYUMOCTH B 0011e00pa30BaTeNBEHOM NOATOTOBKE IK3aMEHYEMBIX.

B paboty BkitoueHbl 3aiaHusi TPEX YPOBHEH CIIOXHOCTH: 0a30BOTO,
HOBBIMICHHOTO U BEICOKOTO.

3amanus 0a30BOTO YPOBHSA pa3pabaThIBAIOTCA IS OLCHKH OBIAJCHHS
Hanbojee BaKHBIMH MPEAMETHBIMU pe3yJbTaTaMd M KOHCTPYHPYIOTCS Ha
HanboJjee 3HAUUMBIX dJIEeMEHTax conep:kanus. Mcmonp3oBanue B paboTe 3amaHuit
MOBBIIICHHOTO ¥ BBICOKOTO YPOBHEH CIOXXHOCTH TIO3BOJISICT OLICHHTH CTEICHB
HOATOTOBJICHHOCTH JK3aMEHYEMOT0 K IPOJODKCHUIO OOy4eHHs B Kiaccax
¢ yrIIyONnEHHBIM H3yYeHHEM (QU3HKH.
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OOBEKTUBHOCTS ~ IIPOBEPKHM  3aJaHMH ¢ Pa3BEPHYTHIM  OTBETOM
obecriednBaeTCsl  CAWHBIMH ~ KPUTEPHSIMH  OIICHMBAaHHS, YYacTHEM  IBYX
HE3aBHCUMBIX  JKCIIEPTOB, OLICHUBAIOLIMX OAHY paboTy, BO3MOXKHOCTHIO
HA3HAYEHUs TPETHETO IKCIEPTa U HATMUMEM NPOLENYPhl alleJUISILIHH.

4. Cs3b 3xk3amMeHanMoHHoi Moaeaun OI'd ¢ KUM EI'D

Ox3ameHanronHast mogens OI'D u KM ET'D no ¢usuke cTpouTcs, UCXOAs
W3 €IWHOH KOHIENIUH OLEHKH YYEeOHBIX MJOCTI)KEHHH JK3aMEHYEMBIX IO
yaeOHOMYy mpenmery «®Pusuka». EnuHbIe TOAXOABI OOECTEYMBAIOTCS TMPEKIES
BCEro MPOBEPKOM Bcex (HopMHUPYEMBIX B paMKax IMPENoJaBaHus NpeIMeTa BUIOB
JesTenbHOCTH. [Ipu 5TOM HCHONB3YIOTCS CXOAHBIE MOJENH 3aJaHUH Ui OLEHKU
c(OPMUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu oTGope Mmomerneit
3aJJaHA{ YYUTBHIBAIOTCS Pa3lIMuus B YPOBHIX (HOPMHUPOBAHHS OTACIHHBIX YMEHHN
B paMKax KypcoB (pM3MKH OCHOBHOM U CPEHEH IIKOJIBI.

Mo’KHO OTMETHUTH [IBa 3HAYMMBIX OTIMYHUS dK3aMeHanuoHHoN Momenun OI'D
or KM ETID. Tak, TEXHOJIOTHYECKHE OCOOCHHOCTH TpoBeneHus EI'D
HE TIO3BOJISIIOT OOCCHEYUTh IOJHOICHHBIA KOHTPOJIb  C(HOPMUPOBAHHOCTH
SKCHEPUMEHTAJIbHbIX YMEHHMHA, M OTOT BHI JAEATEIBHOCTH MPOBEpSeTCs
onocpenopanHo. IIpoBenenne OI'D He CONEPXKUT TAaKUX OrpaHUYEHUIl, IO3TOMY
B pabOTy BBEICHO SKCIIEPUMEHTAIBHOE 3aJaHue, BEITOJHACMOE Ha pealbHOM
obopynoBanuu. Kpome Toro, B sk3ameHarnuonHod monenu OI'D Gosee mmpoko
npeacTaBiieH ONOK TO TpPOBEpKe NPHEMOB pabOTBHl ¢  pa3sHOOOpa3HOi
uHpopMaImer PU3NIECKOTO COepIKaHMSL.

5. XapakTepucTHKa CTPYKTYypbl M cofep:xkanus KUM OI'D

Kaxnprii BapuaHT 5K3aMEHAMOHHON pabOTHI BKIIIOUaeT B cels 25 3amanuii,
paznugatomuxcst (GopMOH U YPOBHEM CIOXHOCTH. B paboTe wHCHONB3yIOTCA
3a[JaHUs C KPATKUM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3amanusax 3 u 15 HeoOXoaMMO BBIOpATh OJHO BEPHOE YTBEPXKICHUE W3
4eTHIPEX MPEeUTOKEHHBIX U 3aIIMCaTh OTBET B BHJE oAHOH mmdpsl. K 3amannsam 5—
10 He0OXOAMMO TIPUBECTH OTBET B BHJE IIETIOT0 YHCIIA WA KOHCYHOH NeCATHIHON
npobu. 3amanust 1, 2, 11, 12 u 18 — 3agaHus Ha COOTBETCTBHE, B KOTOPBIX
HEOOXOJMMO yCTAaHOBUTH COOTBETCTBUE MEXIY ABYMs TPYIIaMHU OOBEKTOB HIH
IPOLIECCOB  HA OCHOBAHUU BBIABICHHBIX IPUYUHHO-CIEJCTBEHHBIX CBA3CH.
B 3apganusx 13, 14, 16 u 19 Ha MHOXXECTBEHHBIM BBHIOOp HYXHO BBIOpaTh JBa
BEPHBIX YTBEPXKIEHHS M3 MATH NpeUIOKEHHbIX. B 3amanun 4 HeoOXoaumo
JIOTIONTHATh TEKCT CIIOBaMH (CIIOBOCOYETAHHSAMH) W3 MPEIOKEHHOTO CIHCKA.
B 3amanmsax ¢ pasBépHyThIM oTBeTOM (17, 20-25) HEOOXOOMMO MPEICTABHUTH
pelleHne 3aJadd WM JaTh OTBET B BHUJE OOBSICHEHMS C ONOPOH Ha M3y4yEHHBIE
SIBIICHUS WM 3aKOHBI. B Tabnwuie 1 npuBeneHo pacnpeaeicHue 3aaHuii B pabore
€ y4€TOM MX THUIIOB.
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Tabauya 1
Tunwi 3a0anuil, UCKOIBL3YIOWUXCS 8 pabome
IIponent
Makcu- MaKCHMAaJIbHOTO
Konmm- | MayeHBIA | mepBHYHOTO Oasuia 3a
Tunel 3aganni 4eCTBO | NEpBUY- | 3aJaHUs JAHHOTO THIIA
3a1aHui HBIN OT MaKCUMaJbHOI'O
Oamn HnepBUYHOTO Oasa 3a
BCIO paboty, paBHOTO 45
C kpaTKuM OTBETOM B BHJIC 2 2 5
OJTHOH T PEI
C KpaTKUM OTBETOM B BHUJE 6 6 13
qucia
C KpaTkuM OTBETOM B BHJE 10 19 42
Habopa mudp (Ha COOTBETCTBHE
Y MHOKECTBEHHBIH BBIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Hroro 25 45 100
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B pabore KOHTPOIHMPYIOTCS DIEMEHTHI COJEpKaHHUS U3  CIEAYIOMNX
pazzmenoB (Tem) Kypca (U3WKH: MEXaHHYECKHE SIBJICHUS, TCIUIOBBIC SIBIICHHS,
AIIEKTPOMArHUTHBIC SIBICHUS U KBAHTOBBIC siBICHUs. OOIIee KOMHYECTBO 3aJaHHi
B paboTe MO KaXIOMY M3 DPa3ACiOB MPHOIM3HUTEIBHO MPOMOPIAOHAIBHO €ro
coJiep KaTeIbHOMY HAIIOJIHEHHIO U YIeOHOMY BPEMEHH, OTBOJIUMOMY Ha M3yUCHHE
JAHHOTO pa3zieNia B IIKOJIBHOM Kypce (usuku. B Tabmune 3 maHo pacnpeneneHue
3aJaHUM 1O pa3genam.

Tabauya 3
Pacnpedenenue 3a0anuii N0 0CHOBHbIM COOEPAHCAMENbHBIM PA30elaM (memam)
Kypca Quzuxu

Pasnen kypca hu3uku, BKIFOUEHHBIH KonugectBo 3amanuii
B pabory Bcst pabota
MexaHudeckue sIBICHUS 9-14
TemnnoBsle sIBICHUS 4-10
DJEeKTPOMarHUTHBIE SIBJICHUS 7-14
KBanrtoBsie siBieHms 14
Hroro 25

6. Pacnpenenenue 3aganuii KMM OI'D no cojep:kaHuio, NnpoBepseMbIM
YMEHHUSAM U coco0aM e TeJJbHOCTH

Kaxnplii BapuaHT COIECPXKUT ISTh TPYIN 3aJaHUl, HAIpaBICHHBIX Ha
NPOBEPKY PA3IMYHBIX OJIOKOB YMCHHUH, (OPMHPYEMBIX NpPH H3y4YCHHH Kypca
¢uszukn. B Tabmuue 2 TpuHBENEHO paclpelenieHuMe 3aJaHuid 1o OJiokam
MPOBEPSIEMBIX YMEHUHU.

Tabauya 2
Pacnpeoenenue 3a0anuii no 610kam npogepsiemvix ymMeHul
ITpoBepsiemble yMeHUs KonuuaectBo
3aJIaHuN
Brnagenue = NOHATHHHBIM ammapatoM  Kypca  (U3MKH: 14

pacro3HaBaHUE  SBJICHUH, BBIUMCIEHUE 3HAYCHMs BEIMYUH,
WCIIOJIb30BaHNE 3aKOHOB W (opMyn [uis aHanmu3a sBICHHN
U NIPOLIECCOB

Meroponoruueckue YMEHHUS (mpoBeneHue M3MepeHNu 3

U OTIEITOB)

[lonuMaHue NPUHIUIOB JEMCTBUS TEXHUYECKHX YCTPOMCTB, 1

BKJIaJIa YIEHBIX B PA3BUTHU HAYKH

Pabora ¢ TekcTOM (hU3MYECKOTO COJIEPIKAHUS 2

Pemienue pacu€THBIX U KaYECTBEHHBIX 33124 5
Hroro 25
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DKCIepUMEHTANBHOE 3a1aHue 17 mpoBepseT:

1) ymenue nposooums KOC8eHHble UMeEpeHUs UIULECKUX —BeTUUUH:
IUTIOTHOCTH BEILIECTBA; CHIBI Apxumena; Kod(duImMeHTa TPEHHUSI CKOJBKCHHUS;
JKECTKOCTH TPYKHUHBI, MOMEHTA CHJIBI, JCHCTBYIOIIETO HAa phIYar; pabOThI CHIIBI
YOPYTOCTH TPU MOABEME TPy3a C MOMOUIbIO MOJBIKHOTO WM HEMOIBHKHOTO
Osioka; pabOTBl CHUJIBI TPEHHS; ONTHYECKOH CHJIBI U (POKYCHOTO PACCTOSHUS
coOMparomell JIMH3bI, 3JICKTPUYECKOTO CONPOTHBICHHS PE3UCTOpa; PabOThl U
MOIITHOCTH TOKa,

2) ymeHUsL npeocmasiimb IKCNEPUMEHMATbHbIE pe3VIbmamvl 6 6ude
mabauy, 2papuKos uUmU  CXeMAMUYECKUX PUCYHKO8 U Oelamb 6blgo0bl Ha
OCHOBGHUU NONYYEHHbIX DSKCHEPUMEHMANbHbIX OAHHLIX: O 3aBUCHMOCTH CHIIBI
YIPYTOCTH, BO3HHKAIONICH B MPYXHHE, OT CTEMEHU Je(opMaivy MPYXKUHBI; O
3aBUCHMOCTH CHIIBI TPEHHS CKOJILKCHHUSI OT CHJIBI HOPMAaJbHOT'O TAaBJICHUS U OT
pOa TIOBEPXHOCTH; O 3aBUCHMOCTH apXUMEIOBOH CHIIBI OT 00bEMa NOTPYKEHHON
YacTU TeNa; O 3aBHCUMOCTH CHJIBl TOKA, BO3HHKAIONICH B TPOBOIHHUKE, OT
HaNpsDKECHHUS Ha KOHI[AX MPOBOJHUKA; O CBOWCTBAX M300paKCHUS, TIOJYUYSHHOTO C
MOMOIIIBIO COOMpAFOIIEH JINH3HI.

7. Pacnpenenenue 3agannii KUM OI'D no ypoBHSIM CJIOKHOCTH

B paGore npezacraBiieHbl 3aaHUsl PA3HBIX YPOBHEH CI0XXHOCTH: 06a30BOro,
MOBBIIIICHHOTO M BBICOKOTO. B Tabiuiie 4 nmpencTaBieHoO pacipeneieHue 3a1anni
10 YPOBHSM CJIOKHOCTH.
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Tabauya 4
Pacnpedenenue 3a0anuii no ypogHsm cioxcHocmu

Makcr- [IponeHT MakCUMaIbHOTO IEPBUIHOTO
YpoBenb Koum- MATBHBL 0aria 3a 3aJaHus TAHHOTO YPOBHS
CIIOKHOCTH YECTBO . CJIO’KHOCTH OT MaKCHMAaJIbHOTO
3aJlaHui 3aJaHUI neplgnqﬂbm MepBUYHOTO Oasuia 3a BCo pabory,
a paBHOro 45

bazoBbIit 15 21 47
TloBbIIeHHBIIH 7 15 33
Bricokuii 3 9 20
Htoro 25 45 100

8. IlpoaoikureabHocts OI'D no pusuxe
Ha Beimonaenue Beeli paboTel oTBOAUTCS 180 MUHYT.
IIpumepHOE BpeMst Ha BBINIOJIHEHUE 3a/laHUI:
1) ¢ KpaTKUM OTBETOM — 3—5 MUHYT;
2) ¢ pa3BépHYTHIM 0TBETOM — OT 10 110 20 MUHYT.

9. lonoJIHUTeJbHBbIC MATepHAJIBI H 000pyI0BaHHe

IlepeueHb NONMOIHUTENBHBIX MATEPUAIOB U 000pYJOBaHMSI, UCIOIb30BAHHE
KOTOpbIX paspemeHo Ha OI'D, yTBepikaaercss NpHKa3oM MMHIPOCBEMIEHHs
Poccun u PocoOpHam3opa. YdacTHHKaM 3K3aMEHa pa3peliaceTcs IOJIb30BaThCs
HEMPOrpaMMHUPYEMBIM KaJIBKYJIATOPOM (JUIS KaXKJOT0 yUEHHUKA) ¢ BO3MOXXHOCTBIO
BBIYHCIICHUS] TPUTOHOMETpHYecKnX (yHKIuHA (cos, sin, tg) W juHeWKkou. [lms
BBIMONIHEHUSI ~ OKCIIEPUMEHTANBHBIX  3aJaHUil  HCTOmB3YyIOTCA  HabOpBI
obopynoBaHus (TIONHBI IIepedeHb MaTepHaloB M OOOPYHOBAaHHA IpPUBEAEH
B IIpunoxenuu 2).

10. Cucrema OLIeHUBAHUA BBITTOJTHEHHS OTAEJbHBIX 3aJaHui
M DK3aMeHANMOHHOIi padoThI B 1[€JIOM

Bamanus 3, 5-10 u 15 ¢ kpaTKUM OTBETOM B BHJE YHCJIA HIIH OJHOM IU(PHI
CUHMTAIOTCS BBIIIOJHEHHBIMH, €CIIM 3alMCaHHOEe B OTBETE 4YHMCIO HIM nudpa
COBITA/IaeT C BEpHBIM OTBeTOM. OTBET Ha KaXJI0€ M3 TAKHX 33aJaHUH OIIEHUBAETCS
1 6ayom.

OTBeT Ha 3371aHle 2 C KPaTKUM OTBETOM B BHJIC TOCIIEIOBATEILHOCTH UGD
orieHuBaeTcs 1 6ayioM, eciiu BEpPHO yKa3aHbl o0a 3neMeHTa oTBera, u (0 Oayios,
€CITH JIOIYIICHBI OJTHA WJIN JIBE OIINOKH.

OtBeTsl Ha 3amaHusi ¢ Kpatkum orserom 1, 4, 11-14, 16, 18 u 19
OIICHHBaIOTCA 2 OaJslaMM, €CJIM BEPHO YKa3aHbl BCE JJIEMEHTHI OTBeTa; 1 OaioM,
€CNii JONyIleHa OMmHMOKa B OJHOM U3 JJIeMEeHTOB OTBeTra, W ( OamioB, ecnu
B OTBETE JIOMYIIEHO OoJiee oHON omMOKU. Ecin KoIm4ecTBo 2IEMEHTOB B OTBETE
0oJIbIlIe KOJMYECTBA AJIEMEHTOB B ATAJIOHE MM OTBET OTCYTCTBYET, TO CTaBHUTCS
0 OamoB.
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Beinonnenue 3amanuil ¢ pa3BépHyTBHIM oTBeTOoM 17, 20-25 oueHuBaeTcs
JBYMSI OKCIICPTaMH ¢ YYETOM TPAaBUIIBHOCTH U ITOJHOTHI OTBeTa. MaKCHMalIbHBIN
MEPBUYHBIA OaJl1 32 BBHIMOJIHCHUE 3aJaHuid ¢ pa3BEPHYThIM oTBeToM 20, 21 u 22
cocraBisieT 2 Oaiia, 3a BEIDONHEHWE 3amanmii 17, 23-25 cocraBnser 3 Oamia.
K xaxmoMy 3amaHHIO TIPUBOAWUTCA IOAPOOHAS MHCTPYKIHUS OIS SKCIEPTOB,
B KOTOPO#l yKa3bIBaeTCs, 3a YTO BBICTABISICTCS KaXIBIH Oalul — OT HYJIS 10
MaKkCHUMalbHOro. B BapuaHTe mnepex KakKIObIM THUIIOM 3aJaHUN Npeaaraercs
WHCTPYKIHSL, B KOTOPOH MpHUBEAEHBI 001IMe TpeOOBaHUs K O(OPMIICHUIO OTBETOB.

MakcuMansHOe KOJIHYECTBO IIEPBHYHBIX Oa/UIOB 3a BBIOJHEHHE BCEX
3aganuit KUM — 45.

B coorBerctBun c¢ Ilopsiakom mpoBeneHUs: TOCyAapCTBEHHONW HWTOTOBOM
aTTecTaluy Mo 00pa30BaTENFHBIM IMPOrPaMMaM OCHOBHOTO 00mIero oOpa3oBaHHs
(nmpuka3z Munnpocsemenus Poccun n Pocobpranzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBan MunroctoM Poccuu 10.12.2018 Ne 52953)

«64. DK3aMeHaIlMOHHBbIE PA0OTHI TMPOBEPSIOTCS JABYMS =~ OKCHEPTaMH.
ITo pe3ynpraTaM NPOBEPKH IKCIIEPTHI HE3aBHCHUMO IPYT OT Jpyra BHICTAaBISIOT
0asTel 3a K&K OTBET Ha 3aJaHUs dK3aMCHAIIMOHHOW paboThl. <...> B ciyuae
CYLIECTBEHHOI'O PAacXOKIEHUS B OajuiaX, BBICTaBICHHBIX JABYMs OSKCIEpPTaMH,
Ha3HauaeTcss TpeThst mpoBepka. CyIIeCTBEHHOE pPacXoXJIeHHe B Oamuiax
ONIPEICICHO0 B KPHUTEPHAX OIICHWBAHHMA 110 COOTBETCTBYIOUIEMY YdeOHOMY
IpeaMeTY.

Tpertuii skcnepT HazHayaercsl HpeAceAaresieM IPeAMETHOM KOMUCCHU U3
YHCIIa SKCIIEPTOB, paHee He MPOBEPSBIINX YK3aMEHAIIOHHYIO paboTy.

TperseMy  dKcmepTy — mpenocraBisercs uH(opmamms o - Oamiax,
BBICTaBJICHHBIX JKCIIEPTAaMM, paHee NPOBEPSBLIMMHU 3K3aMEHAIMOHHYIO paboTy
oOyuatomerocst. bannel, BBICTaBICHHBIE TPETBUM  AKCICPTOM,  SBISIOTCA
OKOHYATEILHBIMIT».

Cym1ecTBeHHBIM CUUTACTCS pacxoxJeHue MEXAY Oanmamu,
BBICTABJICHHBIMH JIByMsI DKCIICpPTaMH 32 BBINOJIHEHUE JTF000T0 M3 3amanuii 17, 21—
25, B 2 wm Gonee Oamrma. Tperwil SKcrmepT IpoBEpsSeT TOMBKO T€ OTBETHI HA
3a[laHUs1, KOTOPBIE BBI3BAIM CTOJNb CYIIECTBEHHOE PACXOXKICHHE.

Ha ocnoBe 0aiioB, BHICTABICHHBIX 32 BBIIIOJHEHUE BCEX 3aJaHUi paboThl,
MIOJICYUTHIBAETCSI CyMMapHBI IEPBUYHBIN Oal, KOTOPBIA MEPEBOJUTCS B OTMETKY
1O IATHOAIIIHHOH IITKae.

11. YcaoBus npoBenaeHusi padoThl (TpedOBaHUS K CIENMATIMCTAM)

DK3aMeH MpOBOAUTCS B KaOmHeTax (u3uku. [Ipn HEOOXOIUMOCTH MOXKHO
WCIIOJIb30BATh JAPYrHe KaOWHEThI, OTBEYAIOIIe TPeOOBaHMsIM 0€30MacHOro Tpyla
[PH BBIMOJHEHUH YKCIICPUMEHTAIIBHBIX 33aHHN K3aMCHALIMOHHOMH pabOTHI.

Ha o9k3ameHe B KaXIOH ayIuTOPHM MOPHCYTCTBYET CIEIHAIUCT [0
MPOBENICHUI0 HMHCTPYKTaxka M oOecredeHuro 1abopaTopHBIX paboT, KOTOPBIi
HPOBOJHT Iepesl 3K3aMCHOM MHCTPYKTaX 110 TEXHUKE OC30IMAaCHOCTH M CIICUT 3a
coOJIFO/ICHHEM TpaBuiI 0E30MacHOr0 TpyJda BO BpeMsi pabOThl IK3aMEHYEMBIX
¢ 7nabopaTopHBIM oOOOpyHOoBaHWEeM. [IprMepHass WHCTPYKUHS IO TEXHUKE
6e3omacHocTH IpuBeeHa B [Ipnroxenun 3.
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Kommnexter ~ mabopaTtopHOro  o0OpymoBaHHMsS ~ JUIi  BBHITOJIHEHHS
IKCIICPIMEHTAIBHOTO 3aJaHus (3agaHue 17) GpopMupyrOTCs 3a01arOBpEMEHHO, 110
MPOBEICHUS K3aMeHa. [l MOArOTOBKHU J1a00paTOPHOro 000pyIOBAaHUS B ITYHKTHI
MPOBEICHNS 32 ONMH-IBA IHS A0 dK3aMeHa COOOIIAIOTCS HOMepa KOMIUIEKTOB
o0opynoBaHMS, KOTOpble OyIyT WCHONB30BaThCsA Ha OdK3aMeHe. Kpwurepmn
HPOBEPKU BBIMOJIHEHHS 3KCIEPHMEHTAIBHOIO 3aJlaHusl TPEOYIOT HCIHOJIB30BaHMS
B pamkax OI'D cranaapTH3upoBaHHOTO JlaboparopHoro obopynoanus. [lepedeHn
KOMIUJIEKTOB OOOPYAOBaHHMSI JUIsSl BBIOJHEHHST OSKCHEPHUMEHTAJIbHBIX 3aJaHuit
COCTaBJICH Ha OCHOBE THIIOBBIX HAOOPOB Il ()POHTAIBHBIX PadOT Mo (hU3MKe.
CoctaB »TUX HAOOPOB/KOMIUIEKTOB OTBEYaeT TpeOOBaHUAM HaI&XKHOCTH
U TpeOOBaHMSIM K KOHCTPYMPOBAHHMIO OKCIEPUMEHTANIbHBIX 3alaHuil OaHKa
sK3aMeHamMoHHBIX 3amaHumii OI'D. Homepa u ommcanme 000pynoBaHNS,
BXOJISIIIETO B KOMIUICKTEI, IPUBEICHE! B [Iprnoxkenun 2.

IIpy oTCyTCTBMM B IYHKTax MpPOBEICHMS dK3aMeHa KakKuX-TM00 mpuOopos
¥ MaTepHaJoB 000pyI0BaHHE MOXKET OBITh 3aMEHEHO Ha aHAJIOTUYHOE C JAPYTHMH
XapakTepucTHKaMH. B memsax oOecreueHnss OOBEKTHBHOTO — OIIGHHBAHHS
BBITIOJTHEHUS! SKCIICPHMEHTAIBHOTO 3aaHus ydacTHHKaMu OI'D B cirydae 3aMeHBI
0o0OpyZOBaHMS HA aHAJOTMYHOE C JAPYTMMH  XapaKIEPUCTHKAMH HEOOXOIMMO
JOBECTH JIO CBEACHUS SKCIIEPTOB MNPEIMETHOH KOMHCCHH, OCYIIECTBISIOMINX
NPOBEPKY  BEHIIOJHEHMS  3aJaHW, OIMCAaHHWE  XapaKTEePHUCTHUK  pealbHO
UCIIOJIb3YEMOT0 Ha 9K3aMeHe 000pyL0BaHus.

12. N3menenust B KUM 2022 roga no cpaBuenuio ¢ 2021 rogom
W3meHeHus cTpyKTyphl U conepxannss KM oTcyTCTBYIOT.
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Ipunoocenue 1
O600ménnblii nan Bapuanta KUM OI'D 2022 roaa
no ®UBUKE
Yposenu cnoscnocmu 3adanuii: B — 6azoewiil, [1— noswviuennwiil, B — avicokuil.

Ne
3aj1a-
HHs

IIpeamerHnblii pesyabTaT

Koabr
npoBe-
psieMBbIX
3J1eMEeHTOB
conep-
JKAHMSI

Koabr
npose-
psAeMBbIX
TpedoBaHWUii
K YPOBHIO
NMOATOTOBKH
BBIMYCK-
HHKOB

Ypo-

BeHb
CII0ZK-
HOCTH

Make.
0as 3a
3a/laHne

IIpumep-
Hoe
BpemMs
BBINOJI-
HeHHs
3aJaHUs
(MuH.)

Hcnonvzosanue nonamuiinozo annapama Kypca ¢u3uku

[paBuiabHO TPaKTOBaTh
(uzngeckuit CMBICIT
UCIOJB3YEMbIX  BEIMYMH, HX
0003HaYEHHSL u €IMHUIIBI
U3MEpPEHHs; BBIACNIATH TPHOOPHI
JUIsL MX U3MEPEHUs!

14

1.1-1.3

Pasnnuars
(hopMyITHPOBKY
U MAaTeMaTHYeCKOC BBIPAKCHHE
3aK0Ha, (hOPMYIIbI, CBS3BIBAIOIIHE
JAaHHYI0 (DU3UYECKYI0 BEIHUHHY
C IPYTUMHU BEJIMYMHAMU

CJIOBECHYIO

12,13

PacnosnaBath MPOSIBIICHHE
U3y4YEHHBIX (busmueckux
SIBICHHUIT, BBIICIISIS ux
CyIIECTBEHHBIE
CBOJiCTBa/IPU3HAKH

Pacrio3HaBate siBIEHHE MO €ro
OIIpeJIeIICHHIO, OTIUCAHUIO,
XapakTepHBIM MpPU3HAKaM M HA
OCHOBE OIIBITOB,
JIEMOHCTPHPYIOMIUX JTAaHHOE
¢usuueckoe siBneHue. Pazmnuarsh
JUISL IaHHOTO SIBJICHUSI OCHOBHBIC
CBOHCTBA insisi YCIIOBUS
MIPOTCKAHUS ABICHUS

BbruncenaTs 3Ha4eHHE BEIUYUHBI
pu aHaimse SIBJICHHUI
C  HUCHOJIb30BAaHHEM  3aKOHOB

u (popmyn

12,13

BbIUHCIATS 3HAUCHUE BEIWYMHBI
TIpu aHaJIn3¢ SIBIICHUI
C HCII0JIb30BAHUEM 3aKOHOB

u popmyn

12,13

BbIUKCIATh 3HAUCHUE BEJIWYMHBI
TIpu aHaJIn3¢ SIBIICHUIA
C HCITI0JIb30BAHUEM 3aKOHOB

u popmyn

12,13
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17

IIpoBonuts KOCBEHHbBIE
U3MEepeHus (busnueckux
BEJIMYMH, HCCIIENI0BAHNE
3aBUCUMOCTEH MEXIY
BEJTMYNHAMUI
(9KcriepHMMEHTAIBHOE 3a/IaHHE Ha
peaabHOM 000pyIOBaHHH)

B

3

30

Ilonumanue npunyuna oelicmeus MexHU4ecKux ycmpoicme

Pasznuyare SIBJICHHS.
U 3aKOHOMEPHOCTH, JIEXKallue
B OCHOBE IIPHHIMIIA JCHCTBUS
MalluH, nprubopoB
U TEXHHYECKHX  YCTPOICTB.
[lpuBoanuTh TpHMEpHl BKJIaga
OTEYECTBEHHBIX M 3apyOeXHBIX
yuCHBIX-QU3UKOB B  pa3BHTHE
HayKd, OOBSCHEHHE IPOLECCOB
OKPY’KAIOIIETO MUPa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHi

14

5.1

Paboma c mexcmamu ghusuueckozo cooeprycanusn

HnrepnperupoBath
UHpOpMaLHUIO (uzngeckoro
CoJIep)KaHus,  OTBEYaTh  Ha
BOIIPOCBI  C  MCIOJIb30BAHHEM
SBHO M  HESBHO  3aJ[aHHOM
uHdopmaruu. [Ipeodpa3oBbIBaTh
UHpOpMALHUIO u3 oJHoM
3HAKOBOH CHCTEMBI B JIPYTyIO

14

20

IIpumensaTs  uHGOpPMALMIO U3
TeKCTa IpPU pelIeHHH Yy4deOHO-
[O3HABATEIbHBIX M y4eOHO-
HPAKTUYECKUX 3a/1a4.

Pewenue 3a0au

21

OOBSCHATH (uznyeckue
HPOLIECCHI U CBOMCTBA TN

1.4

22

OOBSCHATH (usuyeckue
HPOLIECCHI U CBOMCTBA TEl

1.4

23

Pemars  pacu€THbIC  3a[auH,
UCTIONB3YSI 3aKOHBI M (DOPMYJIBL,
CBSI3bIBAIOLINE ¢dusnueckue
BEJIMYHHEI
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8 BbluKciIsATh 3HAYCHHE BETHYUHBI 3 1.2,1.3 b 1 4
pu aHaI3e SIBIICHUH
C  HCIOJIb30BaHHEM  33aKOHOB
u popmyn
9 BbIYKCIIATh 3HAYEHHE BEJIMYHHBI 3 1.2,1.3 b 1 4
pu aHaIN3e SIBIICHUH
C  HCIOJIb30BaHHEM  33aKOHOB
u popmyan
10 BoluKciIsaTh 3HaYCHHE BETHMYUHBI 4 1.2,1.3 b 1 4
npu aHaM3e SIBICHUH
C  HCIHOJIb30BaHHEM  3aKOHOB
u popmyan
11 OnuceIBaTh HM3MEHEHHS 1,2 1.4 b 2 5
(U3MYECKUX ~ BEIMYMH  TIPH
MPOTEKAHNH (u3nuecKnx
SIBJICHUH U OPOLIECCOB
12 OnuceIBaTh HM3MEHEHHS 3,4 1.4 b 2 5
(U3MYeCKUX ~ BEIMYMH  IIPH
MPOTEKAaHNUH (u3nIecKnx
SIBJICHUH H TIPOLIECCOB
13 OnuceIBaTh CBOICTBa Tel, 14 1.4 11 2 5
¢usnueckue SIBJICHUSI
u HPOLIECCHI, HCTIONB3YS
(usnueckne BEJIMYIHHBI,
¢duznueckne 3aKOHbI
U IPHHLMIBL (aHAIN3 IPauKoB,
TaOJIHIL U CXeM)
14 OnuceIBaTh CBOICTBa Tel, 1-4 1.4 I1 2 5
¢dusnueckne SIBJICHUSI
u TIPOLECCEI, HCTIONB3YS
(dusnueckne BEJIMYHHBI,
¢du3nueckne 3aKOHbI
U NPUHIMIBL (aHATH3 TPpadUKOB,
TaOIIHIL U CXeM)
Memoodonocuueckue ymenus
15 IMpoBoauTL TpsAMBIE M3MEPEHUS 1-3 24 b 1 2
(hu3HUecKuX BEJTHYHH
c HCIIOJIb30BAaHUEM
N3MEPHUTEIbHBIX mpubopoB,
MPaBMJIBHO COCTAaBISITH CXEMBI
BKJIIOYEHUS. npubopa
B IKCIIEPUMEHTATIBHY IO
YCTQHOBKY, HpPOBOJUTH CEPUI0
H3MEpEeHui
16 | AnanusupoBatb OT/ICIIbHBIC 1-4 2.3 11 2 5
STamnbl MPOBEICHHS

HCCIICIOBaHHs HAa OCHOBE €ro
OIMCAHMsS: J€eNaTh BBIBOAbI Ha
OCHOBE OTHCAHUS UCCICIOBAHUS,
HHTEPIPETUPOBATh  PE3YJILTATH
HaOJIIOICHHI 1 OIIBITOB

24

Pemats  pacuérHble  3amaun,
UCTIONB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOLINE ¢dusnueckue
BEIMYMHBl  (KOMOMHMpOBAHHAS
3aja4a)

20
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25

Pemrate  pacuérHble  3agaum,
UCIOJIB3Ys 3aKOHBI M (pOpPMYJIbI,
CBSA3BIBAIOIINE ¢usnueckue
BEJIMYMHBl  (KOMOMHUpOBAHHAS
3a1a4a)

20

Bcero 3aganuii — 25; u3 HEX
0 TUIY: ¢ KpaTKUM 0TBeTOM — 18; ¢ pa3BEépHyThIM OTBETOM — 7;

110 ypoBHIo cinoxxHoctu: b—15; [1-7; B—3.

MaxkcumanbHBIN IEpBUYHBIH O0aiT 3a paboty — 45.

Oo6uee Bpemst BbIONHEeHHs: paboTst — 180 MuH.
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Ipunoocenue 2
Ilepeyenb KOMILIEKTOB 000PYAOBaHUS

[lepeuenn KOMILJIEKTOB 00opynoBaHUs JUIs BBINOJIHEHUS
SKCIIEPUMEHTANBHOTO 3aJaHHS COCTABICH HA OCHOBE THIIOBBIX HAOOpOB Ui
(poHTaNBHBIX paboT 1Mo (u3uKe.

OCOOCHHOCTh KOMIUICKTOB COCTOMT B TOM, YTO OJHH KOMIUICKT
NpeAHa3HaueH Ui BBINOJHEHHS LEJNOW CepHH AKCIEPUMEHTANbHBIX 3aJaHuH.
IMosToMy I OZHOTO KOHKPETHOTO 3aJaHUS KOMIUIEKTHI HU30BITOYHBI MO
CPaBHEHHIO C HOMEHKJIATypoil 00OpymoBaHMs, HEOOXOIMUMOTO JUII €ro
BBITIOJTHCHUSL.

S3apanus 17 ps KUM OI'D 2022 r. pa3pabaTbiBaloTCsi TOJbKO Ha 0a3e
KOMIUICKTOB obOopymoBammst Ne 1, Ne 2, Ne 3, Ne 4 m Ne 6. (3amanums
¢ ucroip3oBaHMeM KoMiurekToB Ne 5 m Ne 7 Oymyt BBomutecst B KM OI'D
B TIOCJICTYIOIINE TO/IBI.)

Brumanue! B marepuanax Ui 5KCIEPTOB IPUMEPHI BO3MOXKHBIX OTBETOB
Ha HKCIEPUMEHTAIBHBIE 3aJJaHNsl IPUBEAEHBI B COOTBETCTBUU C PEKOMEHAYEMBIMU
XapaKTepUCTUKaMHU OOOPYAOBaHUS, YKa3aHHBIMU B ONMHCAaHUHM KOMILIEKTOB. [Ipu
UCIIOJIb30BAHUU  DIIEMEHTOB O0OpYIOBaHHWS C JPYTHMMH XapaKTePUCTHKaMHU
HEOOXOJMMO BHECTH COOTBETCTBYIOIIME H3MEHEHHsS B IEpeYeHb KOMILIEKTOB
nepes NpoBeJeHNEM YK3aMeHa U JOBECTH HH(OPMALHIO O BHECEHHBIX U3MEHEHHAX
JI0 CBEJICHUS SKCIIEPTOB, IPOBEPSIIOIINX 3alaHUs C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1

()

3JIeMEHThbI 000PY/10BaHUS peKOMeH/1yeMble XapaKTePUCTUKH
® BECBHI JIIEKTPOHHBIE npeznen uaMepenus He mexee 200 r
® U3MEPUTENbHBII LIWIHHID npenen uamepenus 250 mi (C = 2 )
(MeH3ypKa)
® cCTakaH
e nuHamometp Ne 1 npenen uzmepenus 1 H (C = 0,02 H)
e nuHamometp Ne 2 npenen uzmepenus S H (C=0,1 H)
® [I0BapeHHas COJIb, AJIOYKA JUIs
NepeMelBaHuUs
® IWIKMHApP CTAJHHOM; V=(250%03)cm’, m=(195+2)r

0003Ha4uTH No 1

® IIMHAP AFOMUHUEBBIN; V=(250%07) cM’, m=(70£2)r

0003HaYUTH Ne 2

® IIJJACTUKOBBIM LMJIUHD; V=(56,0 £ 1,8) oM, m = (66 +2)r,

0003Ha4uTh Ne 3 nMeeT ILIKaly BAONb oOpa3syrouel
C IeHOHM pJeneHus 1 MM, JUIMHA
He MeHee 80 MM

® IMJIUHJP aTFOMUHHCBBIN; V=(34,0%07) e, m=(95+2)r
0003HaunTh Ne 4
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(1) Pekomenmyemble XapaKTepHCTHKH JIEMEHTOB 000pyIoBaHUS KoMIUTeKkTa No | JOIDKHBI
obecreynBaTh BBIIOIHEHHUE CIICYIOIINX OIBITOB:

— W3MEepeHHe CpelHeH IUIOTHOCTH BemlecTBa (IWIMHAPHI Ne 1-4); apXuMMemTOBOH CHIIBI
(umnusaapst Ne 2-4);

— HCCIENOBaHHE 3aBHCHMOCTH apXMMEIOBOIl CHJIBI OT 00b&Ma MOrpyKEHHOH 4acT Tena
(ummuaap Ne 3) M OT IUIOTHOCTH JKUJIKOCTH, HE3aBUCHMOCTH BBHITAJIKHMBAIOIICH CHIIBI OT
Macchl Tena (uumaHIpsl Ne 1 1 Ne 2).

Kommiekt Ne 2

3J1eMeHThbI 000py10BAHUS peKoMenIyeMble XapaKTepHcTHKH"

® [ITATUB JIAOOPATOPHBII
C JIepKATEISIMH

e nuHAMOMETp 1 npenen m3mepenust 1 H (C = 0,02 H)
® JMHAMOMETp 2 npenen m3mepenust S H (C=0,1 H)
e @pyXuHa | Ha IIaHIeTe xécTkocTh (50 = 2) H/m

C MIJTMMETPOBOH IIKanon
® Tpy)XHHA 2 Ha IJIaHIIEeTe xéEctrocTh (10 + 2) H/m

C MHJUIMMETPOBOM HIKaJION

e Tpu rpy3a, 0603HaunTh Ne 1, Ne 2 | maccoit o (100 =+ 2) r kax sl
uNe3

e HaGOpHKIA IPy3 UK HAGOP HaOOPHBIH IPy3, MO3BOJISIONTHI
rpy30B, 0003Ha4nTh Ne 4, Ne 5 YCTaHABIIMBATH MacCy TPy30B:
u Ne 6 Ne 4 maccoit (60 = 1) 1, Ne 5 maccoit

(70 £ 1) T u Ne 6 maccoit (80 = 1) wm
Ha0Op OTIENBHEIX IPY30B

® JIMHEWKa U TPaHCIIOPTHP mamHa 300 MM, ¢ MHUIMMETPOBBIMH
JEeJICHUAMU
e OpYCOK C KPIOYKOM H HHTBIO macca Opyckam = (50t 5)r
® HaIpaBJIAIOIIAs JUTMHOM HE MeHee | MOBEPXHOCTH «A» — HpI/I6J'II/ISI/ITeJ'IBHO 0,2;
500 mMM. J{oyxkHBI OBITH noBepxHocThb «b» — npubnuzutensHo 0,6

oOecrnieueHbl pa3Hbie

k03P PUIHEHTHI TpeHus Opycka
10 HANpPAaBIISIONIEH, 0003HAYHUTH
«A» u «b»

(2) Pexomennyemble XapaKTEPUCTHKH JIEMEHTOB 00OPYyIOBaHUs KOMIUIEKTa Ne 2 mOIKHBI
00ecreynBaTh BHIIOIHEHHE CIIEAYIOIIHX OIBITOB:

— HU3MepeHue XKECTKOCTH MPY)KHHbI, KOd(D(ULHEHTa TPEHUs CKOIbKEHHUs, PadOThl CHIIBI
TPEHUs, CUIIBI yIIPYTOCTH;

— HCCIIEN0BaHHE 3aBUCHMOCTU CHJIbI TPEHHUS CKOJIbXKEHUsI OT CHJIbl HOPMAJIbHOIO JaBJICHHS
U OT pojJia NMOBEPXHOCTH; CHJIbl YNPYIOCTH, BO3HHMKAIOIIEH B INPYXKHHE, OT CTENEHH
aehopMaly Ipy>KHHBL
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Kommiekr Ne 3

KommiekT Ne 4

3JIEMEHTHBI 060pyz[01;amm

PE€KOMEHAYyEeMbI€¢ XapaRTepl/ICTPIKl/I(S)

JJIEMEHTBI 060py£l03 aHUuA

7
PEeKOMEHAYEeMbIC Xap aKTepncnnm( )

HNCTOYHHK NUTaHUuA
IIOCTOSHHOI'O TOKa

BBIIPSIMUTENb C BXOAHBIM HAMPSHKEHHUEM
36+42 B wiu Oarapeiinbiii Onok 1,5+7,5 B
C BO3MOXHOCTBIO PETYIHPOBKH BBIXOJHOTO
HaTPsHKESHUS

HWCTOYHUK IMUTAaHUSA
IOCTOSAHHOT'O TOKa

BBINIPSIMATETHh C BXOJHBIM HAaIpsHKEHHEM
36+42 B wm Oarapeiinblii 60K
1,5+7,5 B ¢ BO3MOXHOCTBIO PEryJIUPOBKHU
BBIXOJTHOTO HANPSHKEHUS

BOJIETMETP ABYXIPEAEIbHBIN

npenen usmepenus 3 B, C = 0,1 B; npexnen
n3mepenust 6 B, C=0,2 B

cobuparomast uH3a 1

(doxycHoe paccrostaue F; = (100 £ 10) mm

aMIIEpMETpP ABYXIPEAEIbHBIN

npenen uzmepenus 3 A, C = 0,1 A; npexnen

coOuparomas JuH3a 2

(doxkycHoe paccrosiHue F)= (50 + 5) MM

pacceuBaronias JMH3a 3

doxycHoe paccrosiHue F3=— (75 £5) MM

usmepenus 0,6 A, C=0,02 A e JIHHEHKa jmmHa 300 MM, € MHIJUIMMETPOBBIMHU
e pesucrop, 0003HaunTh R1 comportusienue (4,7 £ 0,5) Om JENIEHUSIMHA
® pe3ucTop, 0003HaYUThH R2 conporusienue (5,7 £ 0,6) Om e DBKpaH
® pe3ucrop, 0003HauuTh R3 conporusienue (8,2 + 0,8) Om ®  HanpaBISOIIAs (orrTdeckas CKkaMbsl)

. Ha60p IIPOBOJIOYHBIX | PE3UCTOPHI 00ecneunBaroT TMIPOBEACHUEC e ciaiin «Moaenb peaMeTa

pe3uctopos piS HCCIIeIOBAHKS 3aBUCHMOCTH CONPOTHBIICHHS
OT JJIMHBI, IJIOIIAAX MOIICPEYHOI0 CCUYCHMA
1 YACITBbHOTO COTIPOTUBJICHUS TPOBOIHNUKA

obecreunBaeT OIIBIThHIL C JIMH3aMH
1 BO3MOXXHOCTB IIOJTYUYCHHUSA Y3KOT'O ITyYKa
JJIA OIIbITA C MOJYIHUIIUHAPOM

® OCBCTUTCIIb

e JaMIIOUYKa HOMHUHAaJIBHOE Hampspkenue 4,8 B, cuma Toka e moMyIITHHAD mmamerp (50 + 5) MM, mOKa3aTelb

0,5 A IPETOMIICHHS IPUMEpPHO 1,5
® [IEPEMEHHBIN pesucrop | conporusienre 10 Om e IUIAaHIIET Ha IUTOTHOM JIMCTE | Ha IUIAHIIETE O00O03HAYEHO MECTO s
(peocrar) C KPYTOBBIM TPAHCIIOPTHPOM HOJyIHIIMHIpa
¢ COCAMHHTEIBHBIC IPOBOJA,
10 mT. (4) PekomeHiyeMble XapaKTEPHCTHKH 3JIEMEHTOB 000pyI0BaHUs KOMIUIEKTa No 4 JOIDKHBI
® KJIIHOY 00ecreunBaTh BBITIOJTHEHUE CJICOYIOIIUX ONBITOB:

— H3MEpEeHHMEe ONTHYECKOH CHibl  coOuparomiell JHMH3BI, (DOKYCHOTO  PacCTOSHUA
cobuparomeil MuH3bI (10 CBOWCTBY pPaBEHCTBA Pa3MEpOB NpEAMETa W M300pa)KeHHs,
KOrJa IpeIMET PACcHOJIOKEH B IBOHHOM (hoKyce), oKa3aTess IpesIOMICHHUs CTEeKIIa;

— HCCIIEN0BaHME CBOWCTBA M300pakeHHsI, MIOTyYEHHOTO C MOMOIIBI0 COOMPAIOIIEH JTHH3HI,
HU3MEHEHHs (POKYCHOTO pPACCTOSHHUS [BYX CIIOXKGHHBIX JIMH3; 3aBHCHMOCTH yIJa
TIPENIOMIICHHS OT yIJIa MaJeHNs Ha TPAHMIIE BO3TYX — CTEKIIO.

(3) Pekomenmyemble XapaKTepHCTHKH JJIEMEHTOB 000pYyIOBaHUS KOMIUIEKTa No 3 JTOJDKHBI
obecrieynBaTh BHITOJHEHHE CIICTYIOIINX OIBITOB:

— W3MEpEHHE OIIEKTPHYECKOTO CONPOTHUBICHHUS PE3UCTOPa, MOIIHOCTH DIEKTPUYECKOTO
TOKA, pa0OTHI MEKTPUYECKOTO TOKA;

— HCCIENOBaHME 3aBHCHMOCTH CHJIBI TOKA, BOZHMKAIOLIEr0 B IPOBOIHHKE (PE3UCTOPEI,
JIAMIIOYKa), OT HANpPsDKEHHWs Ha KOHLAX IPOBOAHMKA, 3aBUCHMOCTH CONPOTHBIECHHS OT
JUIMHBI TIPOBOJIHHKA, TUIOIIA M €T0 NMOIEPEYHOTO CEYSHHS U YACIBHOTO COPOTHBIICHUS;

— IpoBepKka IpaBWwia IS 3JIEKTPUYECKOTO HANPSHKEHHUS HPH  II0CIEHA0BATEIEHOM
COCJIMHEHUH TIPOBOIHUKOB; TIPABMIIA JJIS CHIIBI AJIEKTPUYECKOTO TOKA NIPH HapalIeIbHOM
COCIMHCHUH TIPOBOTHUKOB (PE3UCTOPHI U JIAMIIOUKA).

Kommiexkr Ne 5

®)

3J1eMeHThl 000PY10BAHUS peKOMeH1yeMble XapaKTepUCTHKHU

® CEeKyHAOMEp
C JaTYHKaMH
® HaIpPAaBJISIONIAS CO MIKAJION

SIIEKTPOHHBIN

obecreunBaeT yCTaHOBKY JaTYMKOB
MOJIOXKEHUSI M YCTAHOBKY IPYXKHHBI
MAasiTHUKA
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e OpYCOK JIepeBSHHBIN C ITyCKOBBIM | Macca Opycka (50 £ 2) T (6) PexoMeHIyeMble XapaKTEPUCTUKH JJIEMEHTOB 00OpYZOBaHMS KOMILIEKTa Ne 6 JIOIKHBI
MarHuTOM (omHa W3 TOBEpXHOCTEH Opycka HMeEeT obecreYnBaTh BBIIOIHEHHUE CIIETYIOIINX OIBITOB:
OTIIMYHBIA OT JApyrux Ko3(PUIMEHT — W3MEpPEeHHEe MOMEHTa CHJIbl, JSHCTBYIOILEr0 Ha pblYar, pabOThl CHJIBI YHPYTOCTH IPH

MOJIBEM TTOM! b HCIIOABHUXKHOT JIOK a00ThI CHJIbI npyroctu Imnpu
TPCHHSL CKOMBKEHHS) onbéMe Ipy3a C IOMOIIBIO HEMOJ oro 0mnoka, paboTel C yHpyroc p

noabéme rpy3a C IOMOLIBIO MOJABUKHOI'O 6.]'[01(6.;

¢ TaruB C KPCIUICHUEM U1 — NpoBepKa YCIOBHUs PABHOBECHUS pblyara.

HaKJIOHHOH IIJIOCKOCTH

® TpaHCIOPTUDP KommiekT Ne 7

® HUTAHOW MASsTHUK C Tpy30M | JIMHa HATH HE MeHee 50 cm,
c ITyCKOBBIM MarHuToM | HCHOJIb3yeTcs OuduIsApHbIil moaBec
U C BO3MOJKHOCTBIO HM3MEHEHMs
JUTHBI HUTH

i
3JIEMEHTBI oﬁopyszalmﬂ PEKOMEH1yeMbIE XapaKTepI/lCTl/lKl’l( )

® KaJIOPUMETP

® TEPMOMETp

* A4rpysa maccoii o (100 + 2) T Kaxpii ® BECHI DEKTPOHHBIE
e npyxuHa | skéctrocth (50 = 2) H/m ®  U3MepHTENbHBI IUTHHID npenen mameperms 250 v (C = 1 wn)
* nOpyxuHa 2 xéctrocTb (20 = 2) H/m (MeH3ypKa) _ 3
® MepHas JICHTa e IMIMHJAP CTaJIbHOU HA HUTH; V=(250%0,1) em’, m=(189t2)r
0003HaunTH Ne 1
® IWIKMHJADP aJIIOMUHHUEBBINA Ha HUTY; V=(250%0,1) cm’,m=(68+2) r

(5) PexoMenyeMble XapaKTEPUCTUKH JIEMEHTOB 000OpYAOBaHMS KOMILUIEKTa Ne 5 JTOIKHBI

[\
obecrieunBaTh BHIIOIHEHHUE CIIETYIOIINX OIBITOB: 0003HaunTH Ne 2

— H3MEpEHHE CPEIHEN CKOPOCTH JBUKEHHUs GPYyCKa 10 HAKJIOHHOM MIIOCKOCTH, YCKOPEHHS Obopydosanue Ons ucnons3o6anus
Opycka IpH ABWKCHHM IO HAKJIOHHOW IUIOCKOCTH, 4YacTOTHI M IepHoja KoJjebaHMit cneyuaiucnmom no q5u3u1<e:
MaTEMaTHYECKOTr0 MAsTHUKA, YACTOTHI M MEPHOAa KONeOaHWH MPYKMHHOTO MasTHHKA e waifHuk Cc TepMocTaToM (OJMH Ha | yCTaHABNMBAcTCs Temreparypa 70 °C

(C PIIEKTPOHHBIM CEKyHIOMEPOM);
— HCCIIENOBAaHME 3aBUCHUMOCTH YCKOpEHMs Opycka OT yIjJa HaKJIOHAa HalpaBIISIONIEH,
neprofa (4acToThl) KOJNEOAHMH HUTSHOTO MAasTHHKA OT JUIMHBI HHUTH, I[EpHOja

ayJIMTOPHIO)
e TepMOMETp (OJIMH Ha Ay TUTOPHIO)

KoJeOaHUH NPYXXMHHOTO MAasTHHKAa OT MacChl TIpy3a M JKECTKOCTH IIPY>KHHBI, e tpapuH ¢ BOHOH  KOMHATHOMU
HE3aBHCUMOCTH NepHoa KOoJIeOaHN  HUTSHOTO MasTHUKA OT MacChl rpy3a. TeMnepaTypsl (OJUH Ha ayAUTOPUIO)
KommiekT Ne 6 (7) PexoMeHnyeMble XapaKTEPUCTUKH SJICMEHTOB 000OpYAOBaHMS KOMILIEKTa Ne 7 IOIKHBI
3J1eMeHThI 000Py/I0BAHHSA peKoMenIyeMble XapaKTepHCTHKH " obecrieunBath BLILOTHEHHS CICAYIOIIHX OIIBITOB:
™ — HU3MCPCHHUC YACIBbHOU TCIUIOCMKOCTU METAJNIMYECKOro HUJIMHApPA, KOJIUYECTBA TCIUIOTHIL,
* HITaTHB abopaTOpHbIit MIOJTy9EHHOTO BOJOH KOMHATHOH TeMIlepaTypsl (PUKCHPOBAHHOH Maccoi, B KOTOPYIO
C JCpKaTeIAMn OIyIIIEH HarpeThlii MMIMHAP, KOJIUYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM LUIMHAPOM
[ ] pbl‘lar JUJINHA HE MCHEE 40 CM, C erHHeHI/I}IMI/I TIOCJIC OITYCKaHUs €TI0 B BOAY KOMHATHOM TeMIIEpaTyphbl;
piniEs ]"py3OB — HCCIIEN0BAaHUC U3MCHCHUSI TEMIICPATYPbI BOJAbI IPU PA3JIMYHBIX YCIOBUAX.
° 0JIOK MOABUKHBIN
. 0JIOK HETIOABYIKHBIN
. HHTH
o TpU Ipy3a Maccoit 1o (100+2) r kaxablif
. JTUHAMOMETP npenen uzmepenusa 5 H (C=0,1 H)
. JMHEeNKa mumHa 300 MM, € MHUIMMETPOBBIMHU
JIeTICHUSIMU
. TPaHCIIOPTHUD
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Tpunooicenue 3
HUHCTPYKLUSA
Mo npaBujIaM 0e30NMACHOCTH TPYAA JJIsl yYACTHUKOB
NP MPOBEIEHUH JK3aMeHa B KaGuHeTe GU3NKH

1. ByapTe BHHMAaTeNnbHBI M AWCUUILIMHUPOBAHHBI, TOYHO BBHIMOTHANTE yKa3aHUSL
OpraHH3aTopa SK3aMeHa.

2. He mpucrymaiiTe K BBIONHEHUIO pPAOOTHI 0e3 pa3pemieHHs OpraHu3aTopa
JK3aMEeHa.

3. Pazmentaiite mpuOOpbI, MaTepuaibl, 00OpyIOBaHHE Ha CBOEM pabodyeM MecTe
TaKUM 00pa3oM, YTOOB! HCKITIOUNTD UX MaJICHNE WIIH OTPOKH/IBIBAHHE.

4. Ilepexn BBIONHEHNEM pabOTHI BHUMATEIIHHO U3YUYHTE €€ CoIepiKaHue U MOPsI0K
BBITIOJTHEHUSL.

5.1lpu mnpoBeleHUH OINBITOB HE JIOMyCKalTe  MpPEJeNIbHBIX  Harpys3ok
HU3MEPUTETBHBIX TIPHOOPOB.

6.1Ipn  cOopke SKCIEpUMEHTANbHBIX YCTAaHOBOK HCIONB3yHTe IpoBoja
(c HaKOHEYHUKAMH M TPEJOXPAHUTENBHBIMU YEXJIAMHU) C TPOYHOH M30ISLHeH
0e3 BUOUMBIX  MOBPEXKICHHH. 3ampemaeTcss IOIb30BAThCA  IPOBOJHUKOM
C U3HOLIECHHOH H30JISLMEN.

7. ITpu cOopKe IEKTPUIECKOH 1ienn n3beraiTe rnepecedeHrs mpoBoIOB.

8. McToyHHK TOKa K IEKTPUUYECKON MU MOAKIIOYANTE B MOCIETHIO OYepelib.
CoOpaHHyI0 Ienb BKIIOYAHTEe TOJNBKO IIOCIE IIPOBEPKH M C pa3pereHHs
OpraHu3aTopa 5K3aMeHa.

9. He mnpousBoauTe mnepecoeqUHEHUS B IMEMAX JO OTKIIOYEHHS MCTOYHHKA
JNIEKTPONHUTAHUSL.

10. ITonb3yiiTech MHCTPYMEHTAMH € U30JIUPYIOIIUMU PyUYKaMU.

11. Tlo oxoH4YaHMM PabOTHI OTKIIOYUTE UCTOYHMK 3JIEKTPOIUTAHUS, IIOCIE YEro
pazbepute HMEKTPUIECKYIO LETb.

12. He yxoaure ¢ pabodero mecrta 06e3 pa3pemieHust OpraHu3aTopa 3K3aMeHa.

13. O6Hapy’>KUB HEUCHPABHOCTb B JJICKTPUUECKUX YCTPOMCTBaX, HAXOISLIMXCS
NoA  HAanpspKEHHEM, HEMEAJIEHHO OTKIIOYUTE MCTOYHHMK  3JIEKTPONUTaHMSA
U coo0muTe 00 3TOM OPraHU3aTOPy 3K3aMEHA.
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