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Crnennpuxanus
KOHTPOJIBHBIX U3MEPUTETbHBIX MATEPHAJIOB /IJIsS IPOBEIeHHA
B 2022 roay 0CHOBHOIO rocyAapcTBEHHOI0 IK3aMeHa
no ®PU3UKE

1. Ha3HaueHHe KOHTPOJILHBIX H3MepHUTEIbHBIX MaTepuaioB (KUM) OI'D

OcHoBHOI1 rocynapcTBeHHBIH dk3ameH (OI'D) npeacrasnsier coboit Gopmy
rOoCy/IapCTBEHHOM MTOTOBOW aTTecTaluy, NMPOBOAMMON B ILENAX OIpeeeHus
COOTBETCTBUS pe3yabTaToOB OCBOEHUS o0yJaroImuMucs OCHOBHBIX
00pa3oBaTeNBHBIX IPOTPaMM OCHOBHOTO 00mero o0Opa3oBaHMs TpeOOBAHHSIM
(heneparabHOrO TOCYAapCTBEHHOTO 00pa30BaTeIbHOrO cTaHAapTa. [ yKa3aHHBIX
Henel WCHONB3YIOTCS KOHTPOJNBHBIE U3MepHuTenbHble Marepuansl  (KHMM),
HPEICTABIIAIONIIE COOOH KOMIUIEKCHI 3aJaHIH CTaHIAPTH3NPOBAHHOH (DOPMEL.

OI'D  mpoBogurcss B cooTBeTcTBUM C  DenepanbHbIM — 3aKOHOM
or 29.12.2012 Ne273-®3 «O6 oOpa3oBanun B Poccuiickoii ®Deaeparumy
u IlopsnkoMm mpoBeneHHs TIOCYJapCTBEHHOM HUTOTOBOM  aTTECTAlUM IO
00pa3oBaTeNBEHBIM IIPOrpaMMaM OCHOBHOTO 00IIIEro 00pa3oBaHus, yTBEP)KIEHHBIM
npukazoMm MuHnpocsemeHuss Poccun u PocoOpuamzopa ot 07.11.2018
Ne 189/1513.

2. TlokyMeHTBI, onpegensomue cogepxkanue KUM OI'9

Copepxkanne KHMM  ompenensercs Ha  ocHOBe  (penepajbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTAHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHus
(mpuka3z MunoOpHayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IlpmmepHoit
OCHOBHOM 00pa3zoBaTeNbHONW MPOrpaMMbl OCHOBHOTO 0OmIEro 00pa3oBaHUs
(omobpena pemeHueM (eaepanbHOro yueOHO-METOIUYECKOrO OOBEIWHEHUS I10
obmiemy oopazoBanuto (mpotokoi ot 08.04.2015 Ne 1/15)).

B KHM oOecrieueHa IPEeMCTBEHHOCTh IIPOBEPSIEMOIO  COREPIKAHHS
¢ ¢enepasbHBIM KOMIOHEHTOM T'OCYAapCTBEHHOIO CTaHAApPTa OCHOBHOI'O OOIIEro
oOpazoBanusi mo ¢muke (mpukaz MwuHoOpasoBanus Poccum ot 05.03.2004
Ne 1089 «O06 yrtBepxaeHNH (enepaTbHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa3oBaTeNBHBIX CTaHIAPTOB HA4YaJbHOI'O OOIIEro, OCHOBHOTO  OOIIEro
U cpeaHero (MOJIHOT0) 00IIero 00pa3oBaHUsI).
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3. Hoaxoan! K BbIOOPY CTPYKTYPhI U cogep:xxkanus KUM OI'D

B KUM mnpeacraBnensl 3aiaHus, HPOBEPSIOLIUE CIEAYIOMIME TPYMIIbI
MPEAMETHBIX Pe3yIbTaTOB:

— OCBOGHHE MOHATHUIHOrO ammapara Kypca (U3HKH OCHOBHOHM IIIKOJBI

U yMCHHE TPUMEHSATh M3YUCHHBIC TOHATHS, MO, BEIMIUHBI U 3aKOHBI

JUI aHaIu3a GU3NUECKUX SIBICHUN U POLIECCOB;

— OBJAJCHUE METOJAOJOTMYECKUMH YMEHUSMH (IPOBOIAWTH HW3MEPEHHMS,

WCCIIEIOBAHUS U CTABUTD OIIBITHI);

— IIOHMMAaHHE PUHIUIIOB ACHCTBUS TEXHUUECKUX YCTPOICTB;

— yMeHHE ITo paboTe ¢ TeKCTaMH (pU3NIECKOTO COEPIKAHMS;

— yMEHHE peniath pacuyETHBIC 3aa4l U NMPUMCHSATH HOJyYCHHBIC 3HAHUS JUIS
00BsIcCHEHHS (PU3HUYECKUX SBJICHHUH U TPOIIECCOB.

I'pynma u3 14 3agaEuii 6a30BOr0 M IMOBEIIIEHHOTO YPOBHEH CIIOXKHOCTH
HPOBEPsET OCBOCHUE MOHATHITHOTO aImapaTa Kypca Gu3ukd. KIo4eBBIMH B 3TOM
O5oke SBIAIOTCA 3aJaHUsl Ha paclo3HaBaHME (U3UMUECKUX SBICHUM Kak
B CHUTyalUsX J>XH3HEHHOTO XapakTepa, TaKk W Ha OCHOBE OMKCAaHHsS OIBITOB,
JEMOHCTPHPYIOIINX MpPOTeKaHHe pa3NWYHBIX sBiIeHHH. Kpome Toro, 3mechk
HPOBEPSIOTCS IMPOCTHIC YMEHUS — IO PACHO3HABAHHMIO (DM3WYECKUX HOHATHH,
BenuurH W (opMmyn u Oojee CIOXKHBIE YMEHUS — IO aHAIU3Y Pasln4HBIX
HPOIECCOB C MCHONB30BaHIEM (DOPMYIT U 3aKOHOB.

I'pynma w3 Tpéx 3amaHmil HpoOBepsAET OBNAACHHE METOJONOTHYECKUMHA
YMEHUSIMH. 31ech MpelJlaraloTcss Kak TEeOpeTHYeCcKHue 3aJaHus Ha CHsTHE
MOKa3aHUM HM3MEPHUTENBHBIX NPHOOPOB M aHAIU3 Pe3yJbTaTOB ONBITOB MO HX
OIICAHMIO, TAK M 3KCHEPHMEHTAIBHOE 3aJaHHE HAa PEabHOM OOOpYHOBAHHH HA
NpPOBEJICHHE KOCBCHHBIX HM3MEPEHHMH WM  WCCIIEOBaHHE 3aBHCHMOCTEH
(hU3HYECKUX BEITHYUH.

B kaxzaplii BapumaHT BKIIOYEHO 3aJaHHWe, MpPOBEPSIONIee IOHMMaHHE
MIPUHIIMIA TEHCTBUS Pa3IMYHBIX TEXHUYECKUX YCTPOMCTB WIIM HA 3HAHWE BKJaja
yu€HbIX B pa3BuUTHE (HU3MKHU, M JBa 3ajaHUs, OLIEHUBAIOIUX paboTy C TEKCTaMu
¢usnueckoro comepxkaHus. [Ipu 3TOM MPOBEPSAIOTCS YMEHHUS HHTEPIpPETaluu
TEKCTOBOW WHGpOpPMauu © €€ HCHONB30BaHHUSA TPH peIIeHHH y4eOHO-
NpaKTHYecKuX 3amad. Pabora ¢ wuHpopManmeid (GHINIECKOTO CoxepIKaHHs
MIPOBEPSIETCS. U OMOCPEIOBAHHO Yepe3 HCIONb30BaHUE B TEKCTaX 3aJaHUM APYTHX
0JIOKOB PA3JIMYHBIX CIIOCOOOB MpEACTaBICHUS HWH(GOPMAIMH: TEKCTa, IpadUKOB,
TalbJHII, CXeM, pUCYHKOB.

brok W3 mATH 3agaHuWi MOCBAIIEH OIICHKE YMCHHUS pellaTh KadyeCTBEHHBIC
U pacu€THbIC 331a4M 10 (U3HUKE. 3AeCh NPEAIaraloTcsl HECI0KHbIE KaueCTBEHHbIE
BOIIPOCEI, CKOHCTPYHPOBAaHHBIE Ha 0a3e y4eOHONH CHTyal[ud WM KOHTEKCTa
«OKM3HCHHOHN CHUTyalliW», a Takoke PacUYETHBIC 3a][adll MOBBIIICHHOI'O W BBICOKOTO
YPOBHEH CI0XKHOCTH 110 TPEM OCHOBHBIM pazziesiaM Kypca ¢usuku. /IBe pacuérHbie
3aJa4d UMEI0T KOMOMHHUPOBAHHBIA XapakTep U TpeOyIOT HUCIOIb30BaHUS 3aKOHOB
1 (hopMyIT U3 IBYX Pa3HBIX TEM MK Pa3elioB Kypca.
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ConepxaHue 3alaHUI OXBAaTHIBAET BCE pa3feNbl Kypca (M3HKH OCHOBHOM
IIKOJIBI, TIPH 3TOM OTOOp COAEPKATEITBHBIX JIEMEHTOB OCYIIECTBIACTCS C yIETOM
UX 3HAUUMOCTH B 00111€00pa30BaTeIbHOM MOATOTOBKE HK3aMEHYEMBIX.

B pabory BKkiIrOueHHl 3amaHUs TPEX YpPOBHEH CIOKHOCTH: 0a30BOTO,
HOBBIMIEHHOTO U BEICOKOTO.

3amanusi 0a30BOrO ypOBHS pa3pabaThIBAOTCS JJISl OLIGHKUA OBJIAJCHHS
Haubojee BaKHBIMH MPEAMETHBIMU pe3yiJbTaTaMH M KOHCTPYHPYIOTCS Ha
HanboJee 3HAUUMBIX dJIEeMEHTax cojlep:kaHus. Mcmonp3oBanue B paboTe 3agaHuit
MOBBIIICHHOTO ¥ BEICOKOTO YPOBHEH CIOXXHOCTH IIO3BOJIICT OLICHHTH CTEICHB
MOJATOTOBJICHHOCTH 3K3aMEHYEeMOI'0 K IIPOAOJDKEHUIO OO0ydeHHs B Kjaccax
¢ yrIyONEHHBIM H3y4YeHHEM (QU3HKH.

OOBEKTHBHOCTh  TMPOBEPKM  3aJaHUil ¢ pa3BEPHYTBIM  OTBETOM
oOecreynBaeTCsl  COMHBIMH ~ KPHTCPHSAMH  OIICHMBaHMS, YYacTHEM  JIBYX
HE3aBHCUMBIX  JKCIIEPTOB, OLICHUBAIOLIMX OAHY paboTy, BO3MOXKHOCTHIO
Ha3HAYEeHUS TPETHETO HKCIEPTA U HATNYHEM MPOIIETYPHI alleIUISLUH.

4. CBs3b 3xk3amMeHanmonHoii mogeau OI' ¢ KUM EID

Oxk3ameHanonHast mozens OI'D u KUM ET'D no ¢usuke cTpouTcs, UCXOAst
W3 €IWHOH KOHIENIUH OIEHKH YYEeOHBIX JOCTIDKEHHH JK3aMEHYEMBIX 10
yaeOHOMYy mpenmery «®usuka». EjuHbIE TOAXO0ABI OOECHECUMBAIOTCS TMPEKIIC
BCEro MPOBEPKOM Bcex (HopMHUPYEMBbIX B paMKax IMPENoJaBaHuUs NpeIMeTa BUIOB
JesTenbHOCTH. [IpH 5TOM HCTONB3YIOTCSL CXOAHBIE MOJENH 3aJaHHUi Ui OLEHKU
c(OPMUPOBAHHOCTH OJMHAKOBBIX BHJOB JesrenbHOCTH. [Ipu orGope Monerneit
3a[JaHAi YYUTBHIBAIOTCS Pa3lIMuvs B YPOBHIX (HOPMHUPOBAHHS OTACIbHBIX YMEHHH
B paMKaX KypcoB ()M3UKH OCHOBHOH M CpeAHEH LIKOJIbI.

Mo0KHO OTMETUTH JBa 3HAYMMBIX OTJIMYHUS dK3aMeHauuoHHoH Monaenu OI'D
or KHMM EID. Tak, TEXHOIOTHYECKHE OCOOCHHOCTH TpoBeneHus EI'D
HE TIO3BOJSIIOT OOECHEYUTh IOJHOIICHHBIA KOHTPOJIb  C(HOPMUPOBAHHOCTH
SKCHEPUMEHTAJIbHbIX YMEHHH, M OTOT BHI JAEATEIBHOCTH MpPOBEpSeTCs
onocpenosanHo. IIposenenne OI'D He CONEPKUT TaKUX OrpaHUYEHUIl, IO3TOMY
B paboTy BBEICHO OSKCHEPHUMEHTAIbHOE 3aJIaHKe, BBHIMONHICMOEC Ha pPEalbHOM
obopynoBanuu. Kpome Toro, B sk3ameHaroHHo monenu OI'D Oosee mMpoko
MpeacTaBieH OJIOK 1O TpoBepke NpuUEMOB paboThl C  pa3sHOOOpa3HOM
uH(popMarmeil GI3HIeCKOro CoaepKaHuUs.
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5. XapakTepucTuka cTpyKTypbl 1 coaep:xanua KUM OI'D

Kaxzplif BapuaHT 5K3aMeHallMOHHON paboThl BKIIOYaeT B ceOs 25 3ananuil,
pasnuyaromuxcss (QopMoil M ypOBHEM CIOKHOCTH. B paboTe uCHONb3yroTcs
3a[JaHus C KPATKAM OTBETOM U Pa3BEPHYTHIM OTBETOM.

B 3amarmax 3 u 15 HeoOXomuMo BHIOpPATh OJHO BEpHOE YTBEPXKACHHE U3
YeThIPEX MPEIUIOKEHHBIX U 3aIncaTh OTBET B Buje onHOH 1upel. K 3amanusam 5-10
HEOOXOJMMO MPUBECTH OTBET B BUJAE IIEJOT0 YHCIA MM KOHEYHOH AECATHIHOMN
npobu. 3amanms 1, 2, 11, 12 m 18 — 3amaHuss Ha COOTBETCTBHE, B KOTOPBIX
HEOOXOJMMO yCTAaHOBUTb COOTBETCTBUE MEXIY JABYMs IPyIIaMU OOBEKTOB HJIH
NPOLIECCOB HA OCHOBAHWHM BBIABICHHBIX HPUYMHHO-CIEJICTBEHHBIX CBS3EH.
B 3amanmax 13, 14, 16 u 19 Ha MHOXXECTBEHHBIH BBIOOP HYXKHO BEIOpaTh ABa
BEPHBIX YTBEPXKICHHUS M3 TMATH TNPEIUIOKEHHBIX. B 3amanum 4 HeoOXoauMo
JIOTIOJIHUTh TEKCT CJIOBaMH (CIOBOCOYETAHMSMH) W3 IPEJIOKEHHOTO CIHCKA.
B 3apmanusax ¢ pa3BépHythiM otBeToM (17, 20-25) HEoOXoIuUMO NpEACTABUTH
pelleHre 3amadd WK JaTh OTBET B BHIEC OOBSICHEHHS C OMOPONW Ha W3y4YCHHBIS
SIBIICHUS WM 3aKOHBI. B Tabnuie 1 npuBeneHo pacnpeneieHue 3aaaHuii B pabore
C y4€TOM HX THUIIOB.
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6. Pacnipenenenue 3aganmii KMM OI'D no coaep:kaHuio, NpoBepsieMbIM
YMEHHUSAM U coco0aM e TeJIbHOCTH

Kaxxnplit BapuaHT CcONEPXKUT IATh TPYINI 3aJaHuii, HaNpaBiICHHbIX Ha
MPOBEPKY pPAa3IMIHBIX OJIOKOB yMEHHH, (OPMHUPYEMBIX NpH H3YUYEHHH Kypca
¢msukn. B Tabnmme 2 mpuBeneHO pacmpenelneHHMe 3amaHuid 1o Oiokam
MPOBEPSIEMBIX YMEHUH.

Tabauya 2
Pacnpeodenenue 3a0anuii no 61oxkam nposepsaemvlx yMeHutl
IIpoBepsieMbIe yMeHHS KonmgectBo
3aJlaHUi
Bragenne — NOHATHHHBIM =~ ammapaToM — Kypca  (H3HKH: 14

pacro3HaBaHUE SIBIICHUH, BBIUYMCIIGHUE 3HAYCHHs BEJIHYUH,
WCTIOJIb30BaHUE 3aKOHOB M (opMyn [uid aHanmuza sBICHUH
U NIPOLIECCOB

MeTog0N0THYeCKUe  YMEHUs (mpoBeneHue  M3MeEpeHUit 3

U OTIEITOB)

[lonnManve NPUHIUIIOB AEHCTBUS TEXHUYECKUX YCTPOUCTB, 1

BKJIaJIa YIEHBIX B PA3BUTHU HAYKH

Pabora ¢ TekcToM (hU3MUYECKOTO CONEPIKAHUS 2

PerieHne pacu€THBIX M KAYECTBCHHBIX 33724 5
HUroro 25

B paboTe KOHTPOJIHMPYIOTCS DIEMEHTHI COJCpKAaHHS U3  CIEAYIOMINX
pasnmenoB (Tem) Kypca (HU3UKH: MEXaHHYECKHE SBJICHUS, TCIUIOBBIC SBIICHHS,
JNIEKTPOMArHUTHBIC SIBIICHUS U KBAHTOBBIC siBICHUs. OOIIee KOIMYECTBO 3aaHHi
B paboTe MO0 KaXIOMY H3 pa3lelioB MPHOIU3UTEIHHO HPOMOPIHOHATIBHO €ro
COJIepXKaTeIbHOMY HAIOJIHEHUIO U Y4eOHOMY BPEMEHH, OTBOJIUMOMY Ha M3yUCHUE
JTAHHOTO pa3jieNia B IIKOJIBHOM Kypce ¢usuku. B Tabmune 3 maHo pacnpeneneHue
3a/laHdi TI0 pa3jernam.

Tabnuya 3
Pacnpedenenue 3a0anuti no 0OCHOBHbIM COOEPHCAMENTbHBIM pa30enam (memam)
Kypca usuxu

Tabauya 1
Tunwi 3a0anuil, UCKOTL3YIOWUXCS 8 pabome
IIponient
Makcu- MaKCHMAaJIbHOTO
Konm- | ManmpHBINA | mepBUYHOTO Oasuia 3a
Tums! 3aaHui YEeCTBO | NMEpBUY- | 3aJaHUS JAHHOTO THIIA
3aJaHui HBIH OT MaKCHUMAaJIbHOT'O
Oamn HnepBUYHOTO Oasia 3a
BCIO paboTy, paBHOTO 45
C KpaTKuM OTBETOM B BHJIC 2 2 5
OJTHOH (B
C KpaTKUM OTBETOM B BHUJE 6 6 13
quciIa
C KpaTKUM OTBETOM B BHUJE 10 19 42
Habopa mudp (Ha COOTBETCTBHE
Y MHOKECTBEHHBIH BBIOOD)
C pa3BEpHYTHIM OTBETOM 7 18 40
Wroro 25 45 100
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Pa3pmen xypca pu3HKH, BKIFOUEHHBIH KonuuecTBo 3ananuii
B paboTy Bcs pabota
Mexanuyeckue sBJIEHUs 9-14
TemnnoBbie BIIEHUS 4-10
DJIEeKTPOMAarHUTHBIE SIBJICHUS 7-14
KBanTOBBIC sIBIICHUS 14
Hroro 25
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DKCIepUMEHTaNBHOE 3a1aHue 17 mpoBepser:

1) ymenue npoeodums KoceeHHble UBMEPEHUS DUIUYECKUX — GENUHUH:
IUIOTHOCTH BEIECTBA; CHIBI ApxuMmena; Kod(@UIHEHTa TPEHUS CKOJIBXCHHS;
KECTKOCTH IIPY>KHHBI; MOMEHTa CHJIBI, ACHCTBYIOIET0 Ha phIYar; pabOTHI CHIIBI
YIPYrocTH NpU HOXBEME TPy3a C MOMOIIBIO MOJABIKHOTO HJIM HETOABHKHOTO
Omoka; pa®OTHI CHJIBI TPEHHS; ONTUYECKOW CHUIBI M (POKYCHOTO PACCTOSHUS
cobuparomel JIMH3BL, 3JEKTPHYECKOTO CONPOTHUBIICHHS PE3NUCTOpa; pPadoTHI
Y MOIIIHOCTH TOKa;

2) ymenus npeoCcmasnamy IKCHEPUMEHMANbHbIE  PEe3VIbmamsl 6  6uoe
mabnuy, 2pa@uKkos U CXeMaAMUYecKuX PUCYHKOG U Oeldmb Gble00bl Ha
OCHOBAHUU NOTYYEHHBIX IKCNEPUMEHMANbHLIX OGHHLIX: O 3aBUCUMOCTH CHIIBI
YIPYrocTH, BO3HHUKAIOIIEH B HPYXHHE, OT CTEHEHHM AeOopManuM IPY>KHHBI;
0 3aBUCHMOCTH CHJIbI TPEHHS CKOJBKEHHUSI OT CHJIbI HOPMAJILHOTO JABJICHHS U OT
poja MOBEPXHOCTH; O 3aBUCHMOCTH apXHMEJOBOH CHIBI OT 00bEMa MOTpYKEHHON
YacTH Tejla; O 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIONICH B IMPOBOAHHKE, OT
HaNpsDKEHUs] Ha KOHL@AX IPOBOJIHMKA; O CBOMCTBAX W300paKCHUs, MOJIyYEHHOTO
C TMIOMOIIBIO COOMPAIOIIEH JTUH3HI.

7. Pacnpenenenne 3aganuii KHM OI'D no ypoBHSAM CJI0:KHOCTH

B pabote mpeacTaBieHs! 3aJaHUS Pa3HBIX YpOBHEHl clIokHOCTH: 06a30BOTO,
TOBBIIICHHOTO M BBICOKOTO. B Tabmmie 4 mpencraBieHo paclipefeieHne 3agaHui
IO YPOBHSIM CJIO>KHOCTH.

Tabnuya 4
Pacnpedenenue 3adanuil no yposHIM CLONCHOCTIU

Makci- [IponeHT MakCUMaIbHOTO NEPBUYHOTO
YpoBeHb Komnu- MAEHBL 0ana 3a 3aaHus JAHHOTO YPOBHS
CIIOKHOCTH YECTBO . CJIO)KHOCTH OT MaKCUMAIIbHOTO
N ., | IepBUYHBI
3aJlaHUi 3a/laHuit a1 MepBUYHOTO Oauia 3a BCo pabory,
paBHoro 45
ba3zoBsrit 15 21 47
TloBbIieHHBIH 7 15 33
Bricokuit 3 9 20
Hroro 25 45 100

8. IpomokutensuoctTs OI'I mo ¢pusuke
Ha Beinonaenue Beeii pabotel oTBogUTCS 180 MUHYT.
IIpumepHOE BpeMs Ha BHITIOJIHEHUE 3aJaHUMN:
1) ¢ KpaTKUM OTBETOM — 3—5 MUHYT;
2) ¢ pa3BépHYTHIM 0TBeTOM — OT 10 10 20 MUHYT.
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9. lonoJIHUTebHbIC MATepHAJIBI H 000py/10BaHHE

IlepeyeHb NOMONHUTEIBHBIX MAaTEPHANOB U 000PYIOBaHNUS, HCHIONb30BaHHE
KOTOpBIX paspemieHo Ha OI'D, yTBepkiaercs NpuUKa3oM MHUHIIPOCBEIIEHUS
Poccun u Pocobpramzopa.

VYuacTHHKaM 5K3aMEHa paspelaeTcs MONb30BaThCs HEMpPOrpaMMHPYEMBIM
KalbKyJIATOPOM ([UIf KaXJOro YYEeHHKa) C BO3MOXKHOCTBIO BBIUHMCIEHHS
TPUTOHOMETPHUYECKUX (QYHKIUHA (cos, sin, tg) W nuHelKkoil. i BEIMOTHEHUS
OKCTICPIMEHTAIBHBIX 3aJaHUi HCIOIB3YIOTCS HAOOPHI 000pymOBaHHSA (TIOIHBIH
nepeyeHb MaTepuasoB U 000pyaoBaHus NpuBeAEH B IIpunoxkenun 2).

10. Cucrema OLICHMBAHUS BBINOJTHEHUS OTeJbHBIX 3ajaHui
M IK3aMeHAUMOHHOI1 padoThl B LeJIOM

3ananus 3, 5-10 u 15 ¢ KpaTKUM OTBETOM B BHJIE YHCJIA WIIM OJHOM LUQPHI
CUMTAIOTCSl BBHIMOTHEHHBIMH, €CIH 3allMCaHHOE B OTBETE YMCIO WM Iudpa
COBIAJAeT C BepHBIM OTBeTOM. OTBET Ha KaXKJ0€ M3 TAKHUX 3aJaHUI OICHUBACTCS
1 6amiom.

OTBeT Ha 3a7]aHne 2 ¢ KPaTKMM OTBETOM B BHUJIE MOCIICAOBATEIILHOCTH LU
oneHnBaeTcs | Gamuom, ecian BepHO yKa3aHBI 00a 31eMeHTa oTBera, U 0 Oamios,
€CJIM JIOTTYIIIEHBI OJTHA WJIH JIBE OIIHOKH.

OtBeTbl Ha 3amaHusi ¢ Kpatkum otserom 1, 4, 11-14, 16, 18 u 19
OLIEHMBAIOTCS 2 OaJTaMu, €CIIM BEpHO yKa3aHbl BCE DJIEMEHTHI OTBeTa; 1 Oamiom,
eCclii JONyIleHa OmMOKa B OJHOM W3 JJIeMeHTOB oTBeTa, W ( Oamios, ecmu
B OTBETE JOIYIICHO OoJiee 0HOW omMOKH. ECITH KONMMYecTBO JIEMEHTOB B OTBETE
Oosblile KOMUYECTBA 3JIEMEHTOB B JTaJOHE WJIM OTBET OTCYTCTBYET, TO CTaBHUTCS
0 G6amnos.

Beinonnenue 3amaHuil ¢ pa3BEpHYTHIM oTBeTOM 17, 20-25 oueHuBaeTcs
JIBYMsI SKCIIEPTAaMH € YYETOM MPABWIBHOCTU M MOJHOTHI OTBeTa. MaKCHUMaTbHBIN
MEPBUYHBIA OaJll 3a BBHIMOJIHCHUE 3aJaHuid ¢ pa3BEPHYThIM oTBeToM 20, 21 u 22
cocraBisieT 2 0Oaiia, 3a BeIIOIHEHHE 3amaHuii 17, 23-25 cocraBmsger 3 Oaiia.
K xaxmoMy 3aJaHUIO MPHBOAUTCS NOAPOOHAS WHCTPYKIHMS JJISI IKCIECPTOB,
B KOTOPOH YKa3bIBaeTCs, 32 YTO BBICTaBISETCA KaXABIH Oamn — OT HyJs 10
MaKCHMalbHOTO. B BapuaHTe mepex KaKABIM THUIIOM 3aJaHdi TpeaIaraercs
WHCTPYKIHSI, B KOTOPOI MPHUBEAEHBI 00IIUe TpeOOBaHUS K O(OPMIICHUIO OTBETOB.

MaxkcuManbHBI NEpBUYHBIM 0aul 3a BBIIOJIHEHHE HK3aMEHAIMOHHOM
paboTbl — 45.

B coorBerctBumn c¢ IlopsakoM mnpoBefeHHs TOCYJIapCTBEHHOW HTOTrOBOM
aTTecTaluy Mo 00pa30BaTeNILHEIM IPOrPaMMaM OCHOBHOTO 00mIero oOpa3oBaHHs
(npuka3 Munnpocsemienus: Poccun u Poco6pranzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad MunctoM Poccun 10.12.2018 Ne 52953)

«64. Dx3aMeHAaOHHBIE pPA0OTH MPOBEPSAIOTCS JBYMS 3KCHEpPTaAMH.
ITo pesysnbpTaTaM MPOBEPKH DKCIEPTHI HE3aBUCHMO JAPYT OT JIPyra BBICTaBISIOT
OayuIbl 3a KaXKABI OTBET HA 3a/laHUsl YK3aMEHAIIMOHHOW paboThl. <...> B ciyuae
CYLIECTBEHHOTO PAacXOKIeHHs B OajuiaX, BBICTABICHHBIX JABYMs OKCHEpPTaMH,
Ha3HauaeTcss TpeThs mpoBepka. CyIIeCTBEHHOE pacxXxoXJIeHHe B Oayurax
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OTIpPENeNIeH0 B KPHUTEPUSIX OICHUBAaHMUSA 110 COOTBETCTBYIOIIEMY Y4eOHOMY
MpeaMETy.

Tpetnil skcepT Ha3zHayaeTcsl MpeAceAaresieM MPeIMETHON KOMHCCHH U3
YHcia 9KCIEePTOB, paHee He MPOBEPSBIINX IK3aMEHAILIMOHHYIO PadoTy.

TpetpeMy  okcmepTy — mpeaoctaBisiercss uHGopMmamuss o  Oamax,
BBICTABJICHHBIX 3KCIIEPTAMHU, PaHEE IMPOBEPSBIIMMU SK3aMEHALIMOHHYIO paboTy
oOyyaromierocsi. bannbl, BbICTaBIEHHbIE TPETbUM  OKCIEPTOM,  SIBISIOTCS
OKOHYATETHHBIMIY.

Cy11ecTBeHHBIMU CUHUTAIOTCS CIIEIYIOIINE PACXO0XKICHHS.

1. PacxoxneHust Mexay 0ajiaMy, BHICTaBICHHBIMH JBYMS KCIEpTaMu 3a
BBITIOJIHEHHUE JTF000TO U3 3amanuii 17, 21-25, B 2 unu Oosee 6aina. B atom citydae
TPETHH JKCIEPT NPOBEPSET TOJIBKO T€ OTBETHI HA 3alaHus, KOTOpPbIE BBI3BAIN
CTOJIb CYIIECTBEHHOE PACXOXK/ICHHE.

2. Pacxoxaenue B pe3yinpTaTax OLIEHUBAHUS ABYMs dKCIIEpTaMM OTBETa Ha
omHO u3 3amaHuil 17, 21-25 3akmrodaercs B TOM, YTO OJWH JIKCIEPT yKa3ad Ha
OTCYTCTBHE OTBETa Ha 3a/laHHWE B HK3aMEHAIMOHHOW paboTte, a Ipyrod sKCHepT
BBICTAaBMJI 32 BBIMIOJIHEHUE ATOTO 3aJ]aHKs HeHYJIeBoi Oat. B aToM cityuae Tpetuit
9KCHEPT MPOBEPSET TOJBKO OTBETHI Ha 3aJlaHMsl, KOTOPBIE OBUIH OLICHEHBI CO CTOJIb
CYILLIECTBEHHBIM pacxokaeHueM. CHUTyalluy, NPy KOTOPBIX OIMH IKCHEPT yKa3al
Ha OTCYTCTBHE OTBETa B DK3aMCHAIIMOHHOW paboTe, a BTOPON 3KCIEPT BBICTABHII
HyJeBOH Oana 3a BBIOJHEHHE O3TOr0 3aJaHus, HE SBIIOTCA CUTYyalUsIMH
CYLIECTBEHHOTO PACXOKACHUS B OLICHUBAHUH.

Ha ocHoBe 0aJ1OB, BBHICTABJICHHBIX 32 BBIITOJHEHUE BCEX 3aJaHU paboTEHI,
MOJICYUTHIBAETCS CyMMAapHbBIN NEPBUYHBIN 0asll, KOTOPBIH NEPEBOAUTCS B OTMETKY
0 NATHOATIIBHOM 1IKae.

11. YcaoBusi npoBeeHusi padoThl (TPeGOBaHUS K CTIENUATHCTAM)

DKk3aMeH MpoBOAUTCH B KaOuHerax Qu3uku. [Ipu HE0OXOAMMOCTH MOXKHO
HCIIONB30BATh APYTHe KaOMHETHI, OTBEYAIOIe TpeOOBaHMSAM 0e30MacHOro Tpynaa
TIPH BHITIOTHEHNH AKCIICPIMEHTANIBHBIX 33a1aHUH SK3aMEeHAMOHHON paboTHI.

Ha »ok3ameHe B KaXHOH ayIUTOPHM MPHCYTCTBYET CIICLHAIUCT IO
MPOBEJACHUIO HHCTPYKTaXa W OO0CCICYCHHUI0 TabOpaTOpPHBIX paboT, KOTOPBIH
HPOBOJNT IIEpe]l 3K3aMEHOM MHCTPYKTaX 110 TEXHHKE OE30IIACHOCTH ¥ CIICAUT 3a
COOJIOJICHHEM TIPaBHII OE30IIaCHOTO TPyAa BO BpeMs pPabOTHI 3K3aMEHYEMBIX
¢ 7nabopaTopHbIM oOOpymoBaHueM. [IpuMepHass HWHCTPYKUHMS IO TEXHHUKE
Oe3omacHocTH npuBecHa B [Ipunoxenun 3.

Kommniexter  mabopaTtopHOro  0o0OpymOBaHHMS  JUIi  BBIITOJHEHHS
IKCIICpIMEHTAIBHOTO 3amaHusd (3amaHue 17) ¢GopMHpyIOTCs 3a01aroBpeMeHHO,
0 TIpOBeAEHUs dK3ameHa. J[isi MOATOTOBKH JIabOpaTOpPHOTO 00OpyIOBaHUS B
MYHKTBl TPOBENCHMS 3a ONWH-IBA [THS IO SK3aMeHa cooOLIaoTcs HoMmepa
KOMIUICKTOB 00OpYZOBaHHSA, KOTOpbIe OyXyT HCHONB30BAaThCA HA HK3aMEHE.
Kpurepun mnpoBepkH BBIIONHEHHS HKCIEPUMEHTANBHOIO 3aJaHus TpeOyroT
ucnonbp3oBanus B pamkax OI'D  craHaapTH3MpPOBAHHOTO  J1a0OPATOPHOTO
obopynoBanus. IlepedeHb KOMIUICKTOB OOOpYNOBaHMS JUIS  BBITOTHEHHS
9KCIIEPUMEHTANBHBIX 33JlaHWH COCTaBJICH Ha OCHOBE THUIIOBBIX HabOOPOB JUIA
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¢poHTanbHEIX pabor mo ¢usnke. CoctaB 3TUX HAOOPOB/KOMIUIEKTOB OTBEYAET
TpeOOBaHMSIM HaIEKHOCTH
U TpeOOBaHMSM K KOHCTPYMPOBAHHMIO OKCIEPUMEHTAIbHBIX 3alaHuil OaHKa
9K3aMeHAaUMOHHBIX 3aganuii OI'D. Homepa wu onmcanme 000pyIdOBaHHMSA,
BXOJIAIIECTO B KOMIUIEKTHI, MPpUBeACHBI B [IprioxkeHun 2.

IIpu OTCYTCTBHM B MyHKTax MPOBEICHHS dK3aMeHa KaKHX-THOO MPHUOOPOB
U MaTepHajJoB 000pyI0BaHHE MOXKET OBITh 3aMEHEHO Ha aHAJIOTUYHOE C APYTHMH
XapakTepucTHKaMu. B memsx oOecrmedeHUs: OOBEKTHBHOTO — OICHUBAHUS
BBITTOJTHEHUS SKCIIEPUMEHTAIBHOTO 3a/1aHus ydacTHHKaMu OI'D B cirydae 3aMeHbI
0o0OpyZOBaHMS Ha aHAJOTMYHOE C JAPYTMMH XapaKTePUCTHKaMH HEOOXOIMMO
JIOBECTH 10 CBEICHUS ODKCIEPTOB MNPEIMETHOW KOMHCCHH, OCYIIECTBIISIOIINX
NPOBEPKY  BBINIONIHEHWS  3aJaHWl, OIUCAHWE  XapaKTEePUCTUK  peajbHO
UCIIOJIb3YEMOI0 Ha 9K3aMEeHe 000py0BaHuUs.

12. U3menennsi B KHM 2022 ropa no cpapHenuio ¢ 2021 roqom
W3menenus cTpykTypsl u conepxanus KM oTcyTcTBYIOT.
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Ipunoowcenue 1

Ne zapna- IIpeaMeTHBbIl pe3yabTaT Koasl Konwi YpoBenb Maxkcumanb- | IlpumepHoe
HUA NpoBepseMbIX NMpoBepseMbIX CJIOKHOCTH HBIH Bpems
3JIEMEHTOB TpeboBaHMmii K HepBUYHBIH | BBINOJIHEHHs
co/iepKaAHUS YPOBHIO bauwr 32 3ajaHus
TOATOTOBKH 3ajJlaHHe (MuUH.)
BBINTyCKHUKOB
HUcnonvzoseanue noHaAmuiiHozo annapama Kypca usuxu
1 [IpaBuiBbHO TPAaKTOBAaTh (PU3MUECKHH CMBICI HCIIOIB3YEMBIX 14 1.1-1.3 b 2 2
BEJIMYMH, HUX O0O3HA4YEHWs U EAWHHUIIBI H3MEPEHHUS,;
BBIJICIISITH IPUOOPHI IS UX U3MEPCHHUS
2 Paznuuats CJIOBECHYIO (hopMyIHUpPOBKY 14 1.2,1.3 b 1 2
M MaTeMaTHYeCKOe  BBIPOKEHHE  3aKOHa,  (OpPMYIIBL,
CBSI3bIBAIOILIIE JIAHHYIO ¢bu3nUecKyro BEJIMUMHY
C IPYTMIMHU BENWYMHAMHU
3 PacniozHaBath  mposIBICHHWE ~ W3YYEHHBIX  (PU3HYECKHX 14 1.4 b 1 2
SIBJICHUH, BBIIIEJISISl MX CYIIECTBEHHBIC CBOMCTBA/PU3HAKU
4 Pacnio3HaBaTh sIBJIEHME IO €r0 OMpPEACICHUIO, OIMHCAHUIO, 14 1.4 b 2 8
XapaKTepHbIM TpH3HAKaM M HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIMX  JaHHOEe  (HU3MYECKOe  SIBICHHE.
Paznuuarh A1 JAaHHOTO SIBJIEHHMSI OCHOBHBIE CBOMCTBA MJIU
YCIJIOBHSI POTEKAHUS SBJICHUS
5 Bpluucniars 3HaueHHWE BEJIUYUHBI IIPU AHAIU3E SIBJICHUUN 1 1.2,1.3 b 1 4
C MCIIOJH30BAHMEM 3aKOHOB H (OPMYIT
6 BeiuncnsaTe 3HaueHHE BEJIWYWHBI NPU aHAIU3€ SBJICHUMN 1 1.2,1.3 b 1 4
C MCTOJIH30BaHMEM 3aKOHOB H (HOpMYIT
7 Bpluucniars 3HaueHHWE BEJIUYUHBI IIPU AHAIU3E SIBJICHUUN 2 1.2,1.3 b 1 4
C MCIIOJIH30BaHMEM 3aKOHOB H (OPMYIT
8 BpiuncnsaTh 3HaueHHE BEJIWYMHBI NpPU aHAIU3€ SBJICHUMN 3 1.2,1.3 b 1 4

C UCTIOJIb30BAaHMEM 3aKOHOB U (hopMyi1
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Ne 3aja- IlpenmeTHblii pe3yabTaT Koawbl Koabl YpoBennb MakcumaJb- IIpumepHoe
HHA NnpoBepsieMbIX NpoBepsieMbIX CJI0KHOCTH HBIH BpeMs
3JIEMEHTOB TpeﬁOBaHHﬁ K HepBH‘lHLIﬁ BbIIIOJTHECHUSA
cojepiKaHust YPOBHIO 0aJt 3a 3aaHus
10ArOTOBKH 3ajaHue (MuH.)
BBINYCKHUKOB
9 Briuucniate 3HaueHHE BEIWYMHBI MPU AHAIU3E SBJICHUU 3 1.2,1.3 b 1 4
C MCMOJB30BaHNEM 3aKOHOB H (OPMYIT
10 BrluucniaTte 3HaueHHME BEJIWYMHBI IIPU AHAIU3E SIBJICHUMN 4 1.2,1.3 b 1 4
C MCIOJIH30BAHMEM 3aKOHOB U (hOpMyIT
11 OnuceiBaTh  W3MEHEHUS  (U3WYECKUX  BEIUYHH  IPH 1,2 1.4 b 2 5
MIPOTEKaHUH (PU3NIECKUX SIBJICHUHN U MPOLIECCOB
12 OmuceiBaTh  W3MEHEHUS  (U3WYECKUX  BEJIWYWUH  TIPH 3,4 1.4 b 2 5
NPOTEKaHNH (PU3NUECKUX SIBICHUH U POLIECCOB
13 OnwuceiBaTh  CBOWCTBA  Tel,  (U3MYECKHE  SIBICHHSA 14 1.4 IT 2 5
U TIPOLECCH, HCHONB3Yysd  (U3UYECKUE  BEIMYUHEI,
(M3uYecKue 3aKOHBI W TIPUHIMIBI (aHATH3 TpadHKOB,
TaOJIHII U CXEM)
14 OnwuceiBaTh  CBOWCTBA  Tel,  (U3MYECKHE  SIBICHHSA 1-4 1.4 IT 2 5
U TIPOLECCH, HCHONB3YysSd  (U3UYECKUE  BEIMYUHEI,
(M3uYecKkue 3aKOHB W TIPUHIOMIBI (aHATH3 TpadHKOB,
TaOJIHII U CXEM)
Memoodonozuueckue ymenus
15 IIpoBomuTh TIpsSMBIE U3MEpPEHUS (OUIUICCKUX BEITHYNH 1-3 2.4 b 1 2
C HCIOJb30BAaHUEM H3MEPUTEIBHBIX NPUOOPOB, MPABUIIEHO
COCTaBIIAITH CXEMBI BKJTIOUCHHS npubopa
B OKCIEPHUMEHTANbHYIO YCTaHOBKY, IpPOBOJUTH CEPHIO
U3MEpEHUN
16 AHanmu3upoBaTh OTIENbHBIE 3TAIIbI MPOBENCHUS 14 2.3 I1 2 5
HCCIIEIOBAHNS Ha OCHOBE €0 ONMCAHUsA: JIeNaTh BHIBOJABI Ha
OCHOBE  OIHCAaHUS WCCIEAOBaHUS, HHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUII 1 OIIBITOB
17 [IpoBoaHuTE KOCBEHHBIE H3MEpEHUS (PU3MYECKUX BEIUYHH, 1,3 2 B 3 30
HCCIEOBAaHHE  3aBUCHUMOCTEH  MEXAy  BEJIWYMHAMHU
(9KcIIepUMeHTANBHOE 33/IaHUe Ha pealbHOM 000pyIOBaHUH)
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Ne 3aja- IlpenmeTHblii pe3yabTaT Koawbl Koabl YpoBennb MakcumaJb- IIpumepHoe
HHA NnpoBepsieMbIX NpoBepsieMbIX CJI0KHOCTH HBIH BpeMs
3JIEMEHTOB TpedoBaHMii K HePBUYHBIH | BBINOJIHEHHs
cojepiKaHust YPOBHIO 0aJt 3a 3aaHus
10ArOTOBKH 3aJaHue (MuH.)
BBINIYCKHUKOB
Ilonumanue npunyuna Oelicmeus mexHu4ecKux yCmpoicm
18 PaznuuaTe  siBIEHHMS W 3aKOHOMEPHOCTH,  JIeXKallue 14 5.1 b 2 3
B OCHOBE TpWHIMIA JeHCTBUS MallWH, TNPUOOPOB
U TEeXHHYECKHX YCTpoWcTB. [IpuBOANMTH mpuMepsl BKJIaga
OTEYECTBEHHBIX M  3apyOeXHBIX  YYEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO
MHDPa, B Pa3BUTHE TEXHUKU M TEXHOIOTUH
Paboma ¢ mexcmamu puzuueckozo codepricanus
19 HHTEepnpeTHPOBATH HH(OPMAITHIO (hu3uIecKoro 1-4 4 b 2 6
coJiepKaHusl, OTBEYaTh Ha BOMIPOCHI C UCTIOIH30BAHUEM SIBHO
U HEIBHO 3aJaHHOM uHpopmanun. IIpeoOpazoBBIBATH
nHGOPMAIINIO W3 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO
20 IIpumensaTs HHGOPMAIMIO U3 TEKCTA TIPH PEIICHUH yIeOHO- 1-4 4 I1 2 10
MI03HABATEIbHBIX M YUeOHO-NPAKTHYECKUX 3a/1aY.
Pewenue 3a0au
21 OOBACHATH HU3NYECKHE MPOIECCHl M CBOHCTBA TN 1-3 1.4 II 2 8
22 OOBICHATH (U3MUECKHE MMPOTIECCH M CBOMCTBA TET 1-3 1.4 I1 2 8
23 Pemarp  pacuéTHple  3amaud, — UCHOJB3YS  3aKOHBI 1-3 3 II 3 10
1 GOPMYJIBL, CBSI3BIBAIOIINE (PU3MUESCKIE BEIUYUHBI
24 Pemate  pacuérHble  3ajaud, — UCMOAB3YS  3aKOHBI 1,2 3 B 3 20
u Gopmynsl, cBs3pBaompe (HU3WUECKHE  BEIWIHHBI
(xoMOMHMpOBaHHAS 3a/1a4a)
25 Pemarp  pacuéTHele  3amauM,  UCHOJB3YS  3aKOHBI 1-3 3 B 3 20
u  (opMyIbl, CBA3bIBalONIUE (PUINUECKHE BEIUIHHBI
(koMOMHMpPOBAaHHAS 3a/1a4a)

Bcero 3aganuii — 25; 3 HUX

10 TUMY: ¢ KpaTKUM OTBeTOM — 18; ¢ pa3BEpHYTEIM OTBETOM — 7;
1o ypoBHIo cioxHoctu: b—15; I1-7; B - 3.

MaxkcuMalbHbIHM EpBUYHBIN 0auT 32 padoty — 45.

OO01mee BpeMs BIMOHEHUs pa0oThl — 3 yaca (180 munyT).
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Ipunoocenue 2
IlepeyeHb KOMIIEKTOB 000pPY/10BAHUS

ITepeyeHp KOMMIEKTOB 0OOPYIOBaHUS JAMs BBIMOJTHEHUS 3KCHEPUMEHTAIBHOIO
3aaHUS COCTABJICH HAa OCHOBE THIOBBIX HA0OpPOB Uil (DPOHTANBHBIX pPaboT
o (pu3HKe.

OCOOCHHOCTh KOMIUICKTOB COCTOHMT B TOM, YTO OJHH KOMIUICKT IpeJHa3HaYCH
JUTSL BBITTOJTHEHHMS IIETI0H CepHM AKCIEPHMEHTAIbHBIX 3agaHui. [loaToMy Juis ogHOTO
KOHKPETHOTO 3aJaHUs KOMIUIEKTHI H30BITOYHBI MO CPaBHEHHIO C HOMEHKIATYpOH
000opyIoBaHMsI, HEOOXOIUMOTO ISl €TO BHITOTHECHUSI.

3amanus 17 mns KM OI'D 2022 r. paspabarbiBaloTcss TOJABKO Ha 0ase
KOMIUIEKTOB oOopyzoBarmss Ne 1, Ne 2, Ne 3, Ne 4 u Ne 6. (Bamanums
¢ Hcronb3oBaHMEM KoMmIuiekToB Ne 5 m Ne 7 Oymyr BBOommThes B KM OI'D
B TIOCJICYIOIIIE TOIBI.)

Buumanue! B wmatepuanax s 3KCHEPTOB IMPUMEPHl BO3MOXHBIX OTBETOB
Ha DHKCIEPUMEHTAIbHbIE 3aJaHUsl NIPUBEACHBl B COOTBETCTBUU C PEKOMEHIYEMBIMU
XapaKTepUCTHKaMH  O0OpYHOBaHHs, YyKa3aHHBIMH B  ONHMCaHUM  KOMILJIEKTOB.
IIpu wucHonp30BaHUM D3JIEMEHTOB OOOPYIOBaHUS C APYTUMH XapaKTepUCTUKaMU
HEOOXOAMMO BHECTH COOTBETCTBYIOIIHE M3MEHCHUS B IEPCUCHb KOMIUIEKTOB IIEpes
NIPOBEACHHEM OSK3aMEHa M JOBECTH HWH(OPMAIMI0O O BHECEHHBIX H3MCHEHHUSX
JI0 CBE/IEHUS SKCIIEPTOB, IPOBEPAIOIINX 3aJaHUs C Pa3BEPHYTHIM OTBETOM.

Kommiaekr Ne 1
[0

3JIEMEHTHI 060pyz[osamm PEKOMEHAYEMbIC XaPAKTCPUCTUKH

® BEeChl WIEKTPOHHBIE npenen uaMepenus He menee 200 ¢

® U3MEPHUTEIbHBIN LIMIHHID npenen uamepenus 250 mi (C = 2 )

(MeH3ypKa)

® CTaKaH

e nuHamometp Ne 1 npenen uzmepenns | H (C = 0,02 H)

e nuHamomeTtp Ne 2 npenen uzmepenus S H (C=0,1 H)

® TIOBap€HHAasA COJIb, IMAJIOYKa IJId
NEPEMCIINBAHU

® IWIMHJP CTAIbHOU; V=(250%03)cm’, m=(195+2)r
00603HaunTh No |
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— U3MEpeHue cpegHel IUIOTHOCTH BemiecTBa (WuIUHAPE Ne 1-4); apxumenoBoil CHIIBI
(mmaHApE! Ne 2-4);

— HCCIEIOBAHHE 3aBHCHUMOCTH apXHUMENOBOH CHIIBI OT 00bEMa INOrpyXEHHOH dYacTH Tena
(mmmmEap Ne 3) M OT INIOTHOCTH JKHJKOCTH, HE3aBUCHMOCTH BBITAIKHBAIONIEH CHIBI OT
macchl Tena (unuHAps! Ne 1 1 Ne 2).

KommuiekT Ne 2

(2)

3JICMECHTBI oﬁopy)mnalmﬂ PCKOMEHAYEMbIC XaPAKTCePUCTUKHA

® I[ITaTHB JIADOPAaTOPHBII
C JepIKaTeIsIMU

e nuHamoMmerp | npenen usmepenus 1 H (C = 0,02 H)

® JHUHAMOMETp 2 npenen uamepenus S H (C = 0,1 H)

e npykuHa | Ha IUIaHIIETE xécTrocTh (50 £ 2) H/™m

C MMJUIMMETPOBOM HIKaJION

® TpyXWHA 2 Ha TUIAHIIETe xécTrocTs (10 +£2) H/m

¢ MWIIMMETPOBOH HIKanon

e Tpu rpy3a, 0003Ha4nTh Ne 1, Ne 2 | Maccoi mo (100 + 2) r Kaxelit
nNe3

e HaOOpHBIH Ipy3 WK HAOOP HaOOPHBIH IPy3, MO3BOISIONTHI
rpy30B, 0003HauuTh No 4, Ne 5 YCTaHaBIIMBATh MACCy TPY30B:
uNe 6 No 4 wmaccoit (60 £ 1) 1, Ne 5 wmaccoit

(70 £ 1) r u Ne 6 maccoii (80 = 1) wim Habop
OTAENBHBIX TPY30B

® JIMHEIKa 1 TPAHCIIOPTHP ammHa 3000 MM, € MHJUIMMETPOBBIMH
JCTICHUSIMH
® OpYCOK C KPIOYKOM U HHUTBIO macca Opyckam = (50t 5)r

® HanpaBISIONIAs IJTMHON HE MEHee | TIOBEPXHOCTh «A» — npubnusutensHo 0,2;
500 mm. JIomKHBI OBITH MOBEPXHOCTH «b» — mpubnmusurensHo 0,6
obecrieueHbl pa3Hble
KOA(PHUIMEHTHI TPEHUs OpyCcKa
I10 HANpPaBISIOIIEH, 0003HAYNTH
«A» u «b»

® IWIMHJD ATFOMHUHHUEBBIH; V=(250%0,7) cm’, m=(70%2)r

0003Ha4nTH No 2

® [UJIACTMKOBBIM LIWIMHID; V=(56,0+1,8) cM’, m = (66 *2) T, uMeer
0603HaunTH Ne 3 mKalxy BAONb OOpasyromed ¢ IeHO
nenenus 1 MM, ninHa He MeHee 80 MM

® IWIMHAP aFOMUHHUEBBIN; V=(34,0%07) cM’,m=(95+2)r

0003Ha4nuThH Ne 4

(1) PexomeHtyeMble XapaKTEPUCTHKHM 3JIEMEHTOB O00OpYHOBaHHMs KOMIUIEKTa Ne 1 JOJDKHBI
00ecreunBaTh BHIIOIHEHNE CIIETYIOIINX OIBITOB:

© 2022 denepanbHas cityxk6a 1o Han3opy B chepe 00pa3oBaHHUs U HAYKH

(2) PexomeHtyeMble XapaKTEPUCTUKH 3JIEMEHTOB OOOpPYIOBAaHHMSA KOMIUIEKTa Ne 2 JOJDKHBI
obecrieunBaTh BHITIOITHEHHE CIIETYIOIIHX OIBITOB:

— W3MEpeHHe KECTKOCTH IIPYXKHHBI, KO3((HIMEeHTa TPEHUs CKOJIBKECHUS, padOThI CHIIBI
TPEHHUS, CHIIBI YIIPYTOCTH;

— HCCIEI0BAaHNUE 3aBUCUMOCTH CHIIBI TPEHNUS CKOJBKEHUS OT CHIIBI HOPMAJIBHOTO NABICHUS U OT
poza MOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKHHE, OT CTENCHU JaedopManun
TPy KHHBL.

© 2022 denepanbHas ciyx6a 1o Hanzopy B chepe 00pa3oBaHus U HAYKH
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Kommuiekr Ne 3

3JIEMEHTbI o6opyn03anuﬂ

3)

PEKOMEHAYEMbI€¢ XaPAKTCPUCTUKH

3JIEMECHTBI 060py11013a1mﬁ

KommuiekT Ne 4
pexoMeHyemMble XapaKTepI/lCTHKI/l(4)

® HCTOYHHK ITMTAHUA
IIOCTOSIHHOI'O TOKa

BHIIIPSIMUTENIb  C  BXOJHBIM  HANpsSHKEHUEM
36+42 B wim OGarapeitnsiii 610k 1,5+7,5B ¢
BO3MOXHOCTBIO ~ PETyJUPOBKH  BBIXOIHOTO
HaIPsDKEHUS

e cobOwuparomias nuH3a 1

¢doxycHoe paccrosiaue F; = (100 £ 10) mm

e coOuparomas JTuH3a 2

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

® pacceuBaromias JTMH3a 3

(hoxycHoe paccrosiHue F3=— (75 £5) MM

® JuHeiika

mmHa 300 MM, ¢ MIJDTUMETPOBBIMU
JENIEHUSIMHA

® DJKpaH

® HarpapJIgromas

(omTmueckas ckambs)

® NCTOYHHK MUTaHKS | BRIIPSMHUTEb C BXOAHBIM HanpsokeHueM 36+42 B
IOCTOSIHHOT'O TOKa TN OarapeiiHblii 00K 1,5+7,5 B

C  BO3MOXHOCTBIO  PETYJHPOBKH  BBIXOJHOTO
HaMPsHKECHHS

® BOJIGTMETD JBYXIpe/eNbHbIA | mpenen msMmepenus 3 B, C 0,1 B; mpenen
n3mepenus 6 B, C=0,2 B

® amIiepMeTp JBYXIpeenbHbiil | mpexen msmepenus 3 A, C = 0,1 A; mpenmen
n3mepenus 0,6 A, C=0,02 A

® pe3ucTop, 0003HaunTh R1 compotuenenue (4,7 £ 0,5) Om

® pPE3UCTOp, 0003HAYUTH R2 conportusnenue (5,7 = 0,6) Om

e pe3uctop, 0003HaunThH R3 conportusnenue (8,2 = 0,8) Om

e Habop MPOBOJIOYHBIX | PE3UCTOPEI 00ecneunBaroT MIPOBEICHNE

pe3uctopos plS

HUCCICOA0OBAHUA 3aBUCHUMOCTHU CONMPOTUBJICHUA
OT JJIMHBI, IUIOIMaAW TIIOIEPEYHOTO0 CEYCHUSA
1 YACJIBHOI'O COTMPOTUBJICHUS TPOBOAHMNKA

e craiin «Monens npeaMeTay

® JIaMIIOYKa

HOMHHAJbHOE Hampsikenue 4,8 B,
0,5A

Cujia TOKa

® OCBCTHUTCIIb

obecreunBaeT OIIBIThI C JIMH3aMH
1 BO3MOYKHOCTB ITIOJYYCHHS Y3KOT'O ITy4YKa IJIs
OIIbITa C NOJYIHUJIMHAPOM

®  TOJYUMIMHID

miamerp (50 + 5) MM, moOKa3zareib
peNoMIIeHHs IPUMEpHO 1,5

e [UIAHIIET HAa INIOTHOM JIMCTE | HA TUIQHIOCTC 0003HaYEHO MECTO JJIsL
C KPYTOBBIM TPAHCIIOPTUPOM

TOJTY IIWTHHIPA

® JIepEMEHHBIi pesucrop | conporusieHue 10 Om
(peocrar)

® COEIMHHTENBHBIE  IIPOBOJA,
10 .

e KIOY

(3) PexomeHtyeMble XapaKTEpPUCTHKH 3JIEMEHTOB OOOpYHOBAaHHSA KOMIUIEKTa Ne 3  IOIDKHBI

o00ecrneunBaTh BBITIOJHECHUE CJICAYIOIIHUX OIIBITOB!:

— HU3MEPEHUE DJICKTPHUYCCKOr'0 CONPOTHUBIICHUSA PEZUCTOPA, MOIIHOCTU SJIEKTPHUYECKOI'O TOKa,
pa60T1>1 JJICKTPUYIECKOTO TOKA,

— HCCJIEAOBAHUE 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAKOIIETO B IPOBOJAHHUKE (pe3HCTOpBI,
namno'u(a), OT HANIPsXKCHUS Ha KOHIAX MPOBOJHUKA, 3aBUCUMOCTU COIIPOTUBJICHUS OT JJIMHBI

TIPOBOHHUKA, IUIOIIA/IA €TI0 IIOTIEPEYHOTO CEUCHUA U YACIBbHOI'O COIPOTUBIICHUA;

— [IIPOBEpKa IpaBuja i dJICKTPUYCCKOI0 HAIPSHKCHUA IIPU MOCICO0BATCIIBHOM COCIAMHCHUU
TIPOBOAHUKOB; TIpaBWja JUISL CHUJIBI JJIEKTPUYECKOIO TOKa IMpHU MapajuIC€IbHOM COCAUHEHHUUN

MIPOBOJIHUKOB (PE3UCTOPBI U JaMII0YKa).

© 2022 denepanbHas cityxk6a 1o Han3opy B chepe 00pa3oBaHHUs U HAYKH

(4) PekoMmeHiyeMble XapaKTePHCTHKH JJIEMEHTOB 00OpYyIOBaHHs KOMIUIEKTA Ne 4 OMDKHBI
00ecIeYnBaTh BBIIIOIHEHHUE CIIEIYOIIHX OIBITOB:

— M3MEpEHHE ONTHYECKON CHIIbI cOOMparomiedl JuH3bI, (OKYCHOrO PacCTOSHHS COOMpAaromeit
nuH3bl (IO CBOMCTBY pPAaBEHCTBA pPa3MEpOB IMpeAMETa W H300paKeHHs, KOrga MpeaMeT
pacIoyioxkeH B JBOHHOM (OKycCe), IOKa3aTesl IPEIOMIICHHUS CTEKIIa;

— HCCIEIOBaHWE CBOWCTBA HM300pa)KCHHs, MOJTYYEHHOTO C TIOMOIIBI COOHMPAOIIEH JIMH3BI,
u3MeHeHHsl (OKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJIa IPEIOMIICHHS
OT yIJIa MaJIeHUs Ha TPaHHIIE BO3IYX — CTEKJIO.
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Kommiaekt Ne 5

®

3JIeMeHTHI 000PYI0BAHMS peKoMeHTyeMble XapaKTepHCTHKH

®  CeKyHIOMep
C TaTYNKAMHU

3JIEKTPOHHBIN

e  HaNpaBJIIOIIAS CO MIKAIOH obecrieunBaeT YCTaHOBKY JIaTYHKOB
NOJOXKEHUSI U YCTAaHOBKY  IIPY>KUHBI
MasTHUKA

® OpYCOK JIEPEBSHHBIA C IMyCcKOBbIM | Macca Opycka (50 £2)r
MarHuToM (omHa W3 TOBEpXHOCTEH Opycka uMeeT

OTJINYHBII OT APYTHX KOI(P(PUIIMEHT TPEeHHS
CKOJILKEHHUSI)

® IITaTUB C KpEeIUIEHUEeM  JUIs
HaKJIOHHOH IIJIOCKOCTH

®  TPaHCIOPTUP

® HWUTAHOW MasATHUK C Tpy30M | JUIMHA HUTH He MeHee 50 cM, HCIoNb3yeTcs

C

U C BO3MOXHOCTBHO M3MCHCHMUA
JJIMHBI HUTHU

MYCKOBBIM MarauToM | OubuIspHeIi noxsec

e 4rpy3a Mmaccoit o (100 + 2) r kaxpIi

e mpyxwuHa |

xk€ctkocTh (50 £ 2) H/m

e qpyxuHa 2

xéctrocth (20 £ 2) H/m

e  MepHasd JEeHTa

(5) PexomeHtyeMble XapaKTEpPUCTUKHM 3JIEMEHTOB O00OpPYHOBaHHMS KOMIUIEKTa Ne 5 JOJDKHBI

00ecreunBaTh BHITIOITHEHNE CIIETYIONIHX OIBITOB:

HU3MEpeHHe CpeJHEell CKOPOCTH JBIKEHHs OpyCKa IO HAKJIOHHOM IUIOCKOCTH, YCKOPEHHS
Opycka TpH ABWKCHHM MO HAKIOHHOW TIIOCKOCTH, YacTOTBI M TepHoja KoieOaHHit
MaTeMaTHYeCKOro MasTHUKA, YacTOThl M IepHoja KoJeOaHWil HPY)XUHHOTO MasiTHHKA
(C BIIEKTPOHHBIM CEKYHIOMEPOM);

HCCIIEZIOBAHUE 3aBHCHMOCTH YCKOPEHHUs OpyCcKa OT yIjla HAaKJIOHA HalpaBisIOLIeH, nepuoaa
(dacToTEI) KOJEOAHWH HHUTSHOTO MasATHHUKA OT JUIMHBI HUTH, Hepuoja KoieOGaHui
NPYKUHHOTO MasiTHMKA OT MAcChl Ipy3a M KECTKOCTU NPYKUHBI, HE3aBUCHMMOCTH TEpUoOsa
KoJIeOaHHUI HUTSHOTO MasTHAKA OT MacChl Ipy3a.
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KommuiekT Ne 6

3JIeMeHThI 000PYI0BaAHUS peKoMenIyeMble XapaKkTepucTukn'®

[ITATHB nabopaTopHBIH

C JIepKaTeNIMHU

peraar nHa He MeHee 40 cM, ¢ KpeIUIeHUsIMH IS
Ipy30B

OJIOK TTOBMIKHBIMH

OJIOK HETIOIBHKHBIN

HUTD

TpH Ipy3a Maccoit o (100+2) r kaxkzablit

JTUHAMOMETP npeznen uzmepenus 5 H (C=0,1 H)

JIMHENKA mmmHa 300 MM, ¢ MHJUTIMETPOBBIMH
JIeNICHUSIMU

TPAHCIIOPTHP

(6) PexomeHtyeMble XapaKTEPUCTUKH 3JIEMEHTOB O00OpPYHOBaHMs KOMIUIEKTa Ne 6 IOJDKHBI
obecrieunBaTh BHITIOTHEHNE CIIETYIOIINX OIBITOB:

— H3MEpeHHe MOMEHTA CHIIBI, ICHCTBYIONIETO Ha PhIYar, paboThl CHIIBI YIPYTOCTH IIPH IOJbEME
rpy3a ¢ IOMOIIBIO HEMOJBMKHOIO OJIOKA, pabOTBI CHIIBI YIPYTOCTH HPH MOXBEME Ipys3a C
HIOMOIIBIO ITOJJBHKHOTO OJIOKa;

— IpoBepKa YCIOBUS PaBHOBECHS pblyara.

© 2022 denepanbHas ciyx6a 1o Hanzopy B chepe 00pa3oBaHus U HAYKH
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Kommiaexkt Ne 7

371eMeHThI 000PYAOBAHUS peKoMeHIyeMble XapaKTepHCTHKH

KaJIOpUMETP

TEPMOMETP

BECBI DJICKTPOHHBIC

U3MEPUTEIbHBIA UIUHIP npenen uamepenus 250 mi (C =1 mi)
(MeH3ypKa)

LWIMHIP CTAJIbHOW HA HUTH; V=(250%0,1) cM’, m=(189+2)r
0003HayuTh Ne 1

LWIMHJP aTIOMUHHUEBBII Ha HUTH; V=(250%0,1) cM’,m=(68+2) r
0603HaunTh Ne 2

Obopydosanue 0151 UCNOTL30BAHUSA
CReYUanucmom no usuxe:

YallHUK ¢ TepMocTaroM (OIWH Ha | ycraHaBiuBaeTcs Temmeparypa 70 °C
ayJJUTOPUIO)

TepMoMeTp (OAMH Ha aAyAUTOPHIO)

rpapuHr ¢  BOmOH  KOMHATHOH

TeMIIepaTypsl (0OUH Ha ayIUTOPUIO)

(7) PexomeHtyeMble XapaKTEPUCTUKH 3JIEMEHTOB O00OpYHOBaHHMs KOMIUIEKTa Ne 7 IOJDKHBI
o0ecreunBaTh BHITIOTHEHNE CIIETYIONIHX OIBITOB:

— W3MEpEeHHE YACIBHOW TEINIOEMKOCTH METAUIMYECKOTO NWIMHAPA, KOJIMYECTBA TEIUIOTHI,
TIOJIyYeHHOTO BOZIOH KOMHATHOH TemIiepaTypbl (PMKCHPOBAHHOIT Maccoil, B KOTOPYIO ONYINCH
HarpeThlil IWIMHAP, KOJMYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM LIMJIMHAPOM IOCIE
OITyCKaHUs €r0 B BOJY KOMHATHOH TeMIEpaTyphl;

— HCCIIeJOBaHNE U3MECHEHUsI TEMIIEPaTyphbl BOABI IIPH Pa3IHYHBIX YCIOBHSX.
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Ipunoscenue 3
HUHCTPYKIUS
Mo npaBujaM 0e30NMACHOCTH TPy/Aa /sl yYYACTHUKOB
NPHU MPOBEIEHAH IK3aMeHa B KafuHeTe GU3NKH

1. Bynpre BHUMATENbHBI W AWCHUIUIMHUPOBAHHBI, TOYHO BBINOJHANTE YyKa3aHUS
OpraHM3aTopa 3K3aMeHa.

2. He npucTymaiiTe K BEIIOIHEHUIO paOOTHI €3 pa3pemeHus OpraHu3aTopa 3K3aMeHa.
3. Pasmemniaiite npubopsl, MaTepraibl, 000py10BaHHE Ha CBOEM paboyeM MECTe TaKUM
00pa3zoMm, 9TOOBI HCKITIOUUTh UX TaJeHNE HIH ONPOKUAbIBAHHUE.

4. Ilepen BBITONHEHUEM PAa0OTHl BHUMATEIHHO H3YUHTE €€ COAEpIKaHHe U IMOPSIOK
BBIMOJTHEHUSI.

5. Ilpu mpoBeeHUHN ONBITOB HE JOIyCKailTe MpeneabHBIX HArpy30K HU3MEPUTENbHBIX
puOOpPOB.

6.IIpu  cOopke  OSKCHEPUMEHTANBHBIX  yCTAHOBOK  HCHOJNB3YyHTE  IIPOBOAA
(c HakOHEYHMKaMH U NPEAOXPAHUTEIbHBIMU YeXJIaMHM) C IPOYHOH H30IsAIHen
0e3 BUAMMBIX  TOBpeXIEHHH.  3ampemiaercs  MOJb30BAaThCS  IPOBOJHHUKOM
C U3HOUICHHOM U30JIsIIHEH.

7. Ilpu cOopKe IEKTPUIECKOH 1enn n30eraiTe nepecedeHrs mpoBoIOB.

8. IcTOYHMK TOKa K S3JICKTPUYECKOW LEnH MOJKIIYaWTe B MOCICIHION OYepeib.
CoOpaHHYIO IIeTb BKIIOYAHTe TOJIBKO MOCIE MPOBEPKU U C pa3pelieHus OpraHn3aTopa
9K3aMeHa.

9.He mnpousBomuTe TNEpPECOCAMHEHUS B LENSAX J0 OTKIKYEHUS HUCTOYHHKA
9NEKTPONUTAHMUS.

10. TTonp3yiiTECh HHCTPYMEHTAMH C U30JIMPYIOLUMHI PyUKaMHU.

11.Tlo oxoHuaHMH pPabOTHI OTKIIOYHTE HMCTOYHUK 3JIEKTPONHUTAHUS, MOCJIE YEero
pa3depure MEKTPUIECKYIO Leb.

12. He yxoaute ¢ pabouero mecra 0e3 pa3pelieHus OpraHu3aTopa dK3aMeHa.

13. OOHapyXMB HEHCIPAaBHOCTh B JJEKTPHUSCKHX YCTPOUCTBAX, HAXOMSAIINXCS IOJ
HarpspKeHUEM, HEMEIJICHHO OTKIIIOYHTE HUCTOYHHK AJIEKTPONIUTAHUS
U cooOuMTe 00 3TOM OpraHU3aToOpy 3K3aMeHa.
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