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Onucanue KOHTPOJAbHBIX H3MEPHUTEJIbHBIX MATEPHATIOB
nJis mposeaeHus B 2021 roay npoBepo4Hoi padoThl
no ®U3UKE

8 kiacce

1. HazHa4yeHne BCEPOCCUIICKOM MPOBEPOYHOIT padoThI

Bcepoccuiickue mnpoBepounsie pabotel (BIIP) mnpoBomsarcs ¢  yuerom
HAIMOHAIBHO-KYJIbTYPHOH W  SI3BIKOBOM  CIeUU(PUKKA MHOTOHAIIMOHAIBLHOTO
POCCHIICKOTO OOIIeCTBAa B IENAX OCYIIECTBICHUS MOHHUTOPHHIA PE3yJIbTaTOB
nepexonqa Ha PI'OC u HampaBieHbl Ha BBISIBICHHE KayecTBAa IOJATOTOBKHU
00yYaroIMXcs.

Hasnauenune BIIP no yueOHOMYy npeamety «Pu3HKa» — OLEHUTh KaYECTBO
0011e00pa3oBaTeabHON MOATOTOBKM O0YYaIOUINXCs 8 KJIAaCCOB B COOTBETCTBHH C
tpedoBanusiMu OI'OC. BIIP no3Bosisii0T OCYIIECTBUTh AUATHOCTUKY JAOCTUKEHUS
MPEIMETHBIX W METANpPEAMETHBIX PE3YyJIbTaTOB, B TOM YHCJE OBJIAJCHUE
MEXKIPEIMETHBIMU TOHSITUSIMU U CIIOCOOHOCTh MCHOJIb30BAHUSI YHUBEPCATBHBIX
yueoHbIx aeiictBuit (YVY]]) B yueOHOM, 1MO3HABATEILHON U COLIMAIBHOM MPAKTHKE.
PesynpraTtel BIIP B COBOKYMHOCTH ¢ HMEIOMIEHCS B 00I11€00pa3oBaTebHON
opraHuzanuu HH(pOpMaluen, oTpaxaroueldl UHAUBUAYaJbHbIE 00pa3oBaTelIbHbIC
TPaeKTOpUH 00YHAIOUTUXCS, MOTYT OBITh UCTIOJB30BAaHBI JJI OIIEHKU JIMYHOCTHBIX
pPe3yJbTaTOB OOyYCHUS.

Pesynbrarer BIIP moryT OBITH HCHOIB30BaHBI 0O0IICO0pa30BaTEIHLHBIMU
OpraHu3alMsIMHU JIJII COBEPIICHCTBOBAHUSA METOJMKHU TpernojaBaHus (U3UKUA B
npoiiecce 00y4YeHHUs MPEIMETY, MyHULIUNAIbHBIMU M PETUOHAIBLHBIMU OpTraHamMu
VCTIOJIHUTEIBbHONU BJIACTH, OCYIIECTBISIIOIIMMU TOCYJapCTBEHHOE YNIPAaBICHUE B
chepe oOpa3zoBaHus, ISl aHAIM3a TEKYIIETO COCTOSHUS MYHUIIMIMATBHBIX U
pPErMOoHAIBHBIX CUCTEM 00pa3oBaHus U POPMUPOBAHUS MPOTPAMM UX Pa3BUTHSL.

He mnpenycmorpeno wucnonb3oBanue pesyibratoB BIIP  misg  ouenku
JeATeIbHOCTU 00111e00pa30BaTENIbHBIX OpraHu3aIui, yuyuTenael, MyHUIIUIaTbHbIX
U PETUOHAJBHBIX OPraHOB HCHOJHUTEIBHOW  BIJIACTH, OCYIIECTBIISIOIINX
roCyIapCTBEHHOE yNpaBlieHHne B cpepe 0Opa3oBaHUsl.

2. JIOKyMeHTBI, ONpeie/IsIole CoAepPKaHue MPOBEPOYHOI padboThI

CopepxaHue U CTPYKTypa MPOBEPOUYHON pabOTHI OMPEAEIAIOTCS HAa OCHOBE
denepallbHOTO  TOCYJAapCTBEHHOTO 00pa30BaTENIBHOTO CTaHIAPTa OCHOBHOTO
obmero oOpazoBanus (mpukaz MunoOpuayku Poccum ot 17.12.2010 Ne 1897) ¢
yuetoM [IpumepHOii OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBanus (omoOpena pemennem DenepanbHOT0  Y4eOHO-METOAMYECKOTO
oOveauHEeHUS 1O 0o0memy oOpa3oBanuio (mpotokon ot 08.04.2015 Ne 1/15)) u
CONlep)KaHWs yYeOHUKOB, BKIIOUECHHBIX B DenepanbHBIA  IMEepeueHb  Ha
2019/20 yueOHbIii ro.
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3. Iloaxoasl Kk OTOOpPY coaep:KaHUA, Pa3padoTKe CTPYKTYPbl NMPOBEPOYHOM
padoThI

Bcepoccuiickue  mpoBepouyHble  paOOThl  OCHOBaHbI Ha  CHUCTEMHO-
NeSATeTbHOCTHOM, KOMIIETEHTHOCTHOM U YPOBHEBOM MOJX0/JaX B O0yUEHHUHU.

B pamkax BIIP Hapsny ¢ npeIMeTHBIMU pe3ysbTaTaMu OOy4YEeHHS YHalIuXcs
OCHOBHOHM WIKOJbl OLIEHUBAIOTCS TAKKE METAlpPEIMETHbIE PE3yJbTaThbl, B TOM
4uCJie YPOBEHb CHOPMUPOBAHHOCTH YHUBEPCAIBbHBIX y4eOHBIX AcicTBuil (YY)
Y OBJIAJCHUS MEKIPEIMETHBIMU OHATHUSIMMU.

[IpenycmoTpena orieHka copMUpOBaHHOCTH ciaeayronmx Y Y /1.

Pezynamusnvie Oeticmeus: 1enenoiaraHue, IUIAHUPOBAaHWE, KOHTPOIb
Y KOPPEKLMS, CAMOPETYJIISALIMS.

ObweyuebHvie yHUBEpCAbHbIE VUYeOHble Oelicmeus: TIOUCK W BBIJICJICHUE
HEOOXOoauMOW  MH(pOpMalMM;  CTPYKTYpUPOBAHWE  3HAHWUN;  OCO3HAHHOE
Y TIPOM3BOJIBHOE TOCTPOCHHE PEUYEBOT0 BBICKA3bIBAaHUS B MUCHBMEHHOU (opMme;
BbIOOp Hanboinee 3(P(PEKTUBHBIX CIOCOOOB pEIICHUS 3a7a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBUH; pediekcus Croco0OB U YCIOBUN NEHUCTBHSI; KOHTPOJIb U
OIIEHKAa TIIpollecca W PE3YJbTATOB JEATEIBHOCTH; CMBICJIOBOE YTEHUE Kak
OCMBICJIEHUE 1IeJIM YTEHHs] W BHIOOp BHJAA YTEHHS B 3aBUCUMOCTH OT LEJH;
onpeielIeHue OCHOBHOM U BTOPOCTENIEHHOM HWHMOpManuu; MOICIUPOBAHUE,
npeoOpa3zoBaHue MOJIEIIH.

Jlocuueckue yHugepcanvhvie Oeticmsus: aHAIN3 OOBEKTOB B LIEJSIX BbIJICICHUS
IIPU3HAKOB; CUHTE3, B TOM YHCJIE CAMOCTOATEIBHOE JOCTPAWBAHUE C BOCIIOJIHEHUEM
HEJIOCTAIOIIUX KOMIIOHEHTOB; BBIOOD OCHOBaHHMN U KpUTEPUEB JUII CpPaBHEHMS,
IIOJBEJICHAE TI0J TIIOHATHE; BBIBEICHUE CJICACTBUM; YCTAHOBJIICHWE IPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M; IOCTPOCHHE JIOTHUECKON LIENH PACCYKICHUM; I0Ka3aTeIbCTBO.

Kommynuxamusnvie Oeticmeusi: yMEHHE C JOCTATOYHOW MOJHOTOM U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIM B COOTBETCTBHM C 33aJad4aMH U YCIIOBUSMH
KOMMYHHUKAIINH, BJIaJeHUE MOHOJIOTHYECKON M TUATOrMuecKoi (GopmMamMu pedu B
COOTBETCTBHUM C TPAMMAaTUYECKMMU U CUHTAKCUYECKUMH HOPMaMH POJHOTO SI3BIKA.

KontponwHbie u3meputenbHble Marepuanbl (daree — KHUM) BIIP
HaIpaBJ€Hbl Ha MNPOBEPKY CHOPMHUPOBAHHOCTH y OOYyYAlOLIUXCS CIEAYIOIIHNX
pe3yIbTaTOB OCBOCHHUS €CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB:

— (hopMHUpOBaHUE LIETOCTHON HAYYHON KaPTUHBI MUPA;

— OBJIQJICHUE HAYYHBIM NOAXOJOM K PEHIEHUIO Pa3INYHbIX 3a/1a4;

— OBJIAJICHUE YMEHUSIMH: (HOPMYJIUPOBATh THUIOTE3bI, KOHCTPYHUPOBATH;
IPOBOANUTH HAOMIOJCHUS, OMNHMCAHHWE, H3MEPEHUE, OSKCIIEPUMEHTHI; OLIEHHUBAThH
IIOJIy4YE€HHBIE PE3YJIbTATHI;

— OBJIAZICHHE YMEHHUEM COIIOCTABIIATH SMIIMPUUECKUAE U TEOPETUUECKUE 3HAHUSA C
O0OBEKTUBHBIMU PEATUSIMH OKPY’KAIOIIEr0 MUPA;

— BOCITUTAaHUE OTBETCTBEHHOT'O U OEPEKHOT0 OTHOIICHHUS K OKPY>KaIOIIEH cpeie;

— opmupoBanne ymeHuit Oe3omacHOro # A(M(GHEKTUBHOTO  HCIIOIH30BAHUS
7a00paTOpHOrO 00OpPYAOBaHUS, TPOBEACHUSI TOYHBIX M3MEPEHUM U aJIeKBaTHOM
OLICHKM TOJIyYEHHBIX pE3yJIbTaTOB, NPEACTaBICHUS HAyyHO OOOCHOBAaHHBIX
apryMEHTOB CBOMX JICMCTBHUIl, OCHOBAHHBIX Ha MEXIIPEIMETHOM AaHAIIM3€ YyYEOHBIX
3a1au4.
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KM BIIP 8 «kmacca HampaBieHbI Ha TPOBEPKY Y OOyYaromIuxcs
IPEIMETHBIX TPEOOBAHUM:

1) popmupoBanue npeacTaBICHUN 0 3aKOHOMEPHOM CBSI3U M TT0O3HABAEMOCTH
SBJICHUN TPUPOJIbI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUSI; O CUCTEMOOOpPA3yIolIeH
posr PU3MKKU AJIsI Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHUIA;
HAyYHOT'O0 MHUPOBO33PEHHUS KaK pe3yJbTaTa M3yUYEHUS OCHOB CTPOEHUS MATEpUU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

2) QopmupoBaHuEe TEPBOHAYAIBHBIX TMPEJACTaBICHUH O (U3MUECKOU
CYIIHOCTHU SIBICHUN MPUPOIbl (MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX U
KBaHTOBBIX), BUJAX MaTepuu (BEIIECTBO W II0J€), NIBIKEHHH Kak croco0e
CyIIECTBOBAHUSI MAaTEpPUH; YCBOCHHE OCHOBHBIX UJEH MEXaHUKH, aTOMHO-
MOJIEKYJISIDHOTO YYE€HHUSI O CTPOCHHUH BEIIECTBA, AJEMEHTOB 3JIEKTPOJUHAMUKUA U
KBAaHTOBOM (PDU3MKHU; OBJIaJICHUE MOHATUWHBIM anmapaTtoM W CUMBOJUYECKUM
A3BIKOM (PU3HKHU;

3) npuoOpeTeHHe OmbITa NPUMEHEHUS HAYYHBIX METOJIOB ITO3HAHMUS,
HaOmtoeHust  (PU3UUECKUX  SBJICHUM,  MPOBEJICHHUS  OMNBITOB,  IMPOCTHIX
HKCIEPUMEHTAIBHBIX HCCIEOBAaHUM, TPSAMBIX U KOCBEHHBIX HW3MEPEHUU C
UCIIOJb30BAaHUEM AHAJIOTOBBIX M IU(MPOBBIX HU3MEPUTEIBHBIX MNPUOOPOB;
NOHUMaHUE HEM30EKHOCTH MOTPEIIHOCTEH JIIOOBIX U3MEPEHUH;

4) nonuManue GU3NIECKUX OCHOB M MIPUHIIUIIOB ACHCTBUS (pabOThI) MallTuH
U MEXaHU3MOB, CpPEICTB TIEPEABIXKEHHS W CBSI3M, OBITOBBIX MPUOOPOB,
MPOMBIILJICHHBIX TEXHOJIOTUYECKUX MPOLECCOB, BIUSHUS HUX HA OKPYKAIOILIYIO
cpedy; OCO3HAaHME BO3MOXHBIX [PUYUH TEXHOTEHHBIX M OSKOJOTMYECKHUX
KaracTpod;

5) oco3HaHWE HEOOXOJUMOCTH TPUMEHEHUS JOCTIKCHHH (UMK u
TEXHOJIOTUH JIs1 PAIlMOHATIBHOTO MIPUPOIONIOIB30BaAHUS;

6) OBJaJEHHE OCHOBaMHU O€30IMMACHOTO HCIIOJb30BAHUS E€CTECTBEHHBIX H
UCKYCCTBEHHBIX JJICKTPUUYECKUX M MArHUTHBIX MOJIed, SJIEKTPOMATHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX MOHU3UPYIOIIUX U3IIYYEHUU BO
n30eKaHue HX BPEIHOTO0 BO3JICUCTBUSA Ha OKPYXKAIOIIYIO CpPeAy M OpraHu3M
YEJI0BEKa,;

7) pa3BUTHE YMEHHS IJIaHUPOBATH B MTOBCEIHEBHOMN KU3HU CBOU JIEUCTBUS C
NPUMEHEHUEM TOJIYYEHHBIX 3HAHMM 3aKOHOB MEXAHUKH, 3JIEKTPOJMHAMUKHU,
TEPMOJIMHAMHKH U TETUIOBBIX SIBICHHM C LIeNbI0 cOepeKeHUS 3J0POBbS;

8) dopMupoBaHUE TPEACTABICHUA O HEPAIMOHAIBLHOM WCIOJIb30BaHUU
NPUPOJIHBIX PECYpPCOB M SHEPrUHU, 3arpsi3HEHUU OKpYKAOWIEH Cpeabl Kak
CJI€ICTBUE HECOBEPILIEHCTBA MAIIIMH U MEXAHU3MOB.

Tekctel 3amanuii B KMM BIIP 8 kmacca B 1€JIOM COOTBETCTBYIOT
dbopMyIMpOBKaM, TMPUHATHIM B Y4YeOHUKAX, BKIIOUEHHBIX B DeaepanbHbIi
nepeyeHb  YYEOHUKOB, PEKOMEHIYEMbIX  MUWHUCTEPCTBOM  MNPOCBEIICHUS
Poccuiickonn @enepanmi K HCHOJNB30BAHUID IIPU  PEATU3ALUAM  HMEIOIIUX
TrOCYJIapCTBEHHYIO aKKpPEAUTAIMIO 00pa3oBaTeNIbHBIX MPOTrpaMM OCHOBHOI'O
o611ero oOpa3oBaHus.
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4. CTpyKTypa NpoBepovYHOil padoThI

Bapuant mnpoBepouHoil paboTel coctouT u3 11 3amaHmii, KOTOpBIE
pa3IMyaroTCs Mo COJEPKAHUIO U IPOBEPSAEMbIM TPEOOBAHUSIM.

3amanus 1, 3-7 u 9 TpeOyroT Kparkoro otera. 3amanus 2, 8, 10, 11
IPEANnoiIaraloT pa3BepHYTYIO 3alUCh PELIECHUS U OTBETA.

5. Koaudukaropsl nposepsieMbIX 3JI€MEHTOB COJAEpPKAHUA M TpPeOOBaHUM
K YPOBHIO MIOATOTOBKHU 00y4YarOUIUXCS
B tabin. 1 npuBeneH koaudukaTop MpoBEPsEMbIX JIEMEHTOB COACPIKAHUSI.

Tabmuma 1
Koabi Kon IIpoBepsiemMble 3JIeMEHTHI COIEPsKAHUSA
pasae- | npoBepsie-
Ja, MOro
TeMbI | 3JIEMEHTA
1 TEIVIOBBIE ABJIEHHA
1.1 IlepBoHaYaJIbHBIC CBEICHNS 0 CTPOCHUM BelleCTBA
1.1.1 OCHOBHBIE TOJIO)KEHUS MOJEKYJISPHO-KMHETUYECKOW TEOpUU CTPOEHUs
BenlecTBa. Macca U pazMepbl MOJIEKYJI
1.1.2 TennoBoe nBUkKEHHE aTOMOB U MoJieKyl. CBsi3b TeMIEpaTyphbl BELIECTBA
CO CpeZiHEeH CKOPOCThIO Xa0TUYECKOro ABMKeHUs yacTull. uddysus
1.1.3 Bsaumoneiictue mosnekys. CMaunBanue. KanwuisipHble siBIEHUS.
1.1.4 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA U UX
OOBSICHEHHE Ha OCHOBE MOJEKYJISPHO-KMHETHUECKOW TEOpUHU CTPOCHHUs
BELIECTBA
1.1.5 Crpoenue TBEPABIX Ten. Kpucrammueckoe W aMOp(HOE COCTOSHUS
BELIECTBA.
1.1.6 Ipaxmuueckue pabomul:
HaGuroienne KanuuisspHBIX SIBJICHUN
1.1.7 Qusuueckue A6leHUs 6 npupooe: TOBEPXHOCTHbIE U KalUJUIApHbIE
SIBJICHUSI B IPUPOJIE, KPUCTAILIBI B IPUPOJIE.
1.1.8 Texnuueckue ycmpouicmeéa: MeMOpaHHbIe  (QWIBTPBL,  KaIMWIISAPBI,
IIPUMEpPHI UCII0JIb30BAHUS KPUCTAIIJIOB
1.2 TenjioBble siBJICHUSA
1.2.1 TennoBoe pacuupenne. OcCoOOEHHOCTH TEMJIOBOTO PACIIMPEHUS BOJIBI.
1.2.2 Tennosoe paBHOBecue. Temneparypa. TemneparypHas mkaina Lenabcusi.
1.2.3 Baytpennss sneprus. Pabora u teronepenaya Kak crmocoObl H3MEHEHUS
BHYTPEHHEHN SHEPrUuu
1.2.4 Bupl Terionepenaun: TEMI0NPOBOAHOCTh, KOHBEKIIMS, N3JTYYEHUE
1.2.5 KonuuecTBo TemnoTel. Y aenbHas TEII0eMKOCTb
0=cm(h—t)
1.2.6 [InaBnenune u kpucraminszauus. VM3MeHeHne BHYTpEHHEH SHepruu mnpu
IUIABJICHUU U KPUCTAJUIM3ALMU. Y IeNbHasl TeIIIOTa IIaBleHus A = O/m
1.2.7 Wcnapenne u xoHueHcanus. l3MeHeHue BHYTpEHHEH »SHEpruu B
npolecce UCIapeHUsl U KOHICHCAIUH
1.2.8 BrnaxnocTs Bo3myxa
1.2.9 Kunenune xuakoctu. 3aBUCHUMOCTb  TEMIEpPATypbl KUIEHUS  OT
aTMocdepHOTro IaBJICHHs. Y IeJbHas TEIJI0Ta MapooOpa3oBaHUs
L =0/m
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1.2.10 KonnuecTBO TEIIIOTHI, BBIAEIAEMOE MPU CrOPaHWU TOIUIMBA. Y IeJIbHAs
TEIUIOTa CTOPaHUs TOIINBA g = O/m

1.2.11 3aKOH COXpaHEHUsI DSHEPrUM B TEIUIOBBIX Mpolleccax. YpaBHEHUE
teruioBoro 6ananca: 01+ Q2 =0

1.2.12 VY nenpHas Terora cropanus. [IpuHIUTIBI paObOTHI TEMIOBBIX JBUTATEICH.
TennoBble ABUTATENN U OXPaHa OKPYKAKOLIEH CPEbl.

1.2.13 IIpakmuyeckue pabomul:
HaGmronenne TemioBOro paciiupeHusl SKUIKOCTEM U TBEPIBIX Te,
CHoco0OB TeIIonepeayd; 3aBUCHUMOCTH JaBJICHHUS BO3AyXa OT €ro
o0beMa W  TEMIEpaTypbl; 3aBUCUMOCTH  CKOPOCTH  Mpoiiecca
OCTBhIBaHUSI/HarpeBaHUs npu W3ITy4YEeHUU oT 1BETa
W3ITyYaloIIeH/OTIONIAONIe TTOBEPXHOCTH; 3aBUCUMOCTH  CKOPOCTH
MCHapeHus BOJBI OT IUIOMIAIA TOBEPXHOCTH JKUIKOCTH.
N3mepenuss temmneparypbsl IpU MOMOIIM >KUJKOCTHOTO TEPMOMETpa M
JaT4MKa TEMIIEpaTypbl, KOJIUYECTBA TEIUIOTHI, YJEIbHON TEIIOEMKOCTH
TBEPAOrO BEIIECTBA; OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa

1.2.14 Qusuueckue sAeneHuss 6 npupoode: usnydenue CoiHLA, 3aMep3aHue
BOJOEMOB, TIPUMEPHI MPOSIBIICHUS KOHBEKIMH B aTMocdepe — Mopckue
Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, WHes, CHera

1.2.15 Texnuueckue  ycmpoucmea:  JUJKOCTHBIM — TEPMOMETp,  JaT4MK
TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHUS [OMOB, BOJOCSHOW H
AJIEKTPOHHBIA TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, ABUTATEINb
BHYTPEHHETO CTOPaHHUS

1.2.16 Hcmopus mayku: omnbitel b.Pymdopma, I'.JIsBu, JIx./xoyns; mcropus
terioBbix aeurareneit (Jx.Yarr, H.Otro, P.Jluzens, .W. [Ton3yHOB)

2 JIIEKTPOMAI'HUTHBIE ABJIEHUA
2.1 JJIeKTPUYeCKHUe SIBJICHUS

2.1.1 Omeitel D. Pesepdopna mo umsydeHuto crpoeHus atoma. [lmanerapHas
MOJIEJIb aTOMa.

2.1.2 DJIeKTpU3aIus Tell.

2.13 JlBa BHIa DIEKTPUUECKHUX 3apsoB. B3aumonelcTBuEe MOKOSMIMXCS
ANEKTPUYECKUX 3aPSIO0B

2.14 3aK0oH COXpaHEHUS JIEKTPUUECKOro 3apsana. JemmuMOocCTh 3JIeKTpUIECKOro
3apsija.

2.1.5 Onextpuueckoe  mojie.  JlelicTBME  BIEKTpUYECKOro  MHOJs  Ha
aneKkTpudeckue 3apsiibl. [[pOBOTHUKHY U TUANEKTPUKH

2.1.6 [TocTosAHHBIN JIeKTpUYECKUi TOK. JIeHCTBUS SJIEKTPUUECKOTO TOKA.

2.1.7 Cuna Toka [ =¢/t. Hanpsixkenue U = A/q.

2.1.8 3akoH OMa ISl y4acTKa 3JIEKTPUUYECKON LIeTH:
I=U/R

2.1.9 ONEKTPUUYECKOE  CONPOTHBIEHHE R.  YaenpHOE  DIIEKTPUYECKOE
conporusienue P. R=(p)/S

2.1.10 [TocnenoBarenbHOE COETMHEHHE TPOBOAHUKOB:
L=L;U=Ui+U;R=Ri+ R
[TapannensHoe coeMHEHHE TPOBOJHIUKOB PAaBHOTO compoTuBieHus: U =
Uy I=0h+DL R=Ri/2
CMmeniaHHble COETMHEHHS] IPOBOJHUKOB

2.1.11 Pabora w  wmomHOCTH,  3nmekTpuueckoro Toka: A = Ut
P=UI
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2.1.12 | 3akon Jxoyns—Jlenna: O = >R+t

2.1.13 Ipaxmuueckue pabomol:

HaONO/IeHUEe SIBJICHMM M0 SJEKTpHU3alMM Tel U B3aUMOJIEHCTBUIO
3apsSKEHHBIX TEIT;

U3MEpPEHUsS] CUJIbl TOKAa, DJIEKTPUUECKOTO HAIMPSIKEHUS, 3JIEKTPHUYECKOTrO
COTPOTHUBIICHUS PE3UCTOPA, PAOOTH M MOIITHOCTH 3JIEKTPUIECKOTO TOKA;
UCCIIEIOBaHMS 3aBUCUMOCTH CHUJIbI TOKA, MPOTEKAIOUIET0 B IPOBOJHHUKE,
OT HaIpsDKEHUs HAa KOHIAX MPOBOJHMKA; 3aBUCUMOCTH 3JIEKTPUUYECKOTO
COTIPOTHBIICHUS! TMPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAU MOMNEPEYHOro
CEUYEeHUS U MaTepHaa;

MPOBEpKa MpaBUJI JUIsl TIOCIEI0BATEIbHOTO U apajuIeIbHOTO COEAMHEHNUS

MIPOBOJIHUKOB

2.1.14 Qusuueckue s61eHUs 8 npupoode. ICKTPUUECKHUE SBIICHUS B aTMocdepe,
AJIEKTPUUECTBO KUBBIX OPraHU3MOB,

2.1.15 Texnuueckue ycmpoticmea: 3JNEKTPOCKOI, UCTOYHUKHU MOCTOSTHHOTO TOKA,

aMIIEpMETp, BOJBTMETP, PEOCTAT, CUETYMK AIIEKTPUUYECKOM DSHEPIUH,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, HarpeBaTeIbHbIE 3JIEKTPONPUOOPHI
(mpumepsl), NIPEAOXPAHUTEIIH; y4er u UCIIOJI30BaHUE
JIEKTPOCTATUYECKUX SIBJICHUH B OBITY M TEXHUKE; JJIEKTPOIPOBOJKA U
NOTPEOUTEITH IEKTPHUUECKON SHEPIUU B ObITY, KOPOTKOE 3aMbIKaHHUE

2.1.16 Hcmopusa uayku: cozgaHue ranbBaHudeckux sneMeHToB (JL.I'ampBanw,
A.Bonbsra, B.B.IletpoB), wu3ydeHume HTMOC(EPHOrO DIIEKTPHUUYECTBA
(b.®panknun, [.Puxman), otkpsiTue 3akoHoB (I.Om, JI./[xyouns,

2.X.Jlenn)
2.2 DJIEKTPOMATHUTHbBIE SIBJICHUSI
2.2.1 MarnuTHoe noje. BeKTop MarHUTHOW WHTYKIIMH
222 B3aunMonelicTBrE ITOCTOSHHBIX MArHUTOB
2.2.3 MarauTHO€ noJie MPSMOro MPOBOJHUKA C TOKOM
224 JlelicTBME MarHMTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
2.2.5 SBnenne rnexkrpomarnutHor uHAyKuu. [IpaBuio Jlenna
2.2.6 Ilpakmuueckue pabomol:

HaOMIOACHUsT  B3aMMOJEHCTBMSL ~ MAarHUTOB,  MAarHUTHBIX  TOJEH
IIOCTOSIHHBIX MarHWTOB; HCCIEAOBAHUE JIEHCTBHMS MAarHUTHOTO MOJSA Ha
IIPOBOJHUK C TOKOM, SIBJICHHS JJI€KTPOMArHUTHON WHIYKLHUH; U3y4YCHHE
CBOMCTB 3JIEKTPOMAarHuTa U padoThl 3JEKTPOABUTATENS

2.2.6 DQusuueckue s6neHUs 6 npupode: MarHuTHoe mosie 3emuau (aApeid
MIOJIFOCOB, POJIb MAarHUTHOTO TMOJIS Ui KU3HU Ha 3emiie), MOJIIpHOE
CHUSTHHE

2.2.7 Texnuueckue ycmpoucmea: TIPUMEHEHUE TOCTOSHHBIX MAarHUTOB,

QJICKTPOMArHUTOB, JJICKTPOABUTATCIIb IIOCTOAHHOTO TOKa4, T'CHEPATOP
IIOCTOSAHHOI'O TOKa

2.2.8 Hcmopusa nayku: onbiTel B.I'mnpbepra mo HamMarHWYMBaHUIO JKeJe3a,
omplT X.JpcTena No HAONIOAEHUI0 MAarHUTHOTO IIOJISi TPOBOJHHMKA C
TOKOM, ombIThl M.MDapaness 1Mo W3yYeHUIO SBICHHS 3JIEKTPOMArHUTHOM
WHTYKIIUU
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B Tabn. 2 mpuBeneH komudukaTop MpoBEpsieMbIX TPeOOBAaHUN K ypPOBHIO

IOATrOTOBKH.
Tabaunra 2

Merta- Kon

npea- | mnposepsie-

MeTH- MOro

N IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 00y4YeHUs

bIil TpeOoBaHus
pe3yJib-

TaT

1 YMeHue omnpenenarth MOHATUSA, CO3[aBaTh O00O0OIEHUs, YCTaHABIMBATh AaHAJIOTHUH,

KJaccu(pUIUpoBaTh, CAMOCTOSITENIFHO BBIOMpAaTh OCHOBAaHUS W KPUTEpPUU TS
KJaccuuKaluy, YCTaHABIUBAaTh NPUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTDH JIOTHUYECKOE
paccyxaeHue, yMo3aKkiIoueHne (MHIYKTUBHOE, JeTyKTUBHOE U MO AHAJIOTUH) U JIeNaTh

BBIBOIbI

1.1

Paznmuyate wsyuyeHHele ¢usndeckue siBieHus (nuddysus, u3MeHeHue
oO0beMa TeNl Mpu HarpeBaHUU (OXJIAXKICHUH), OOJbINAs CKUMAEMOCTh
ra3oB, Majas CXXHUMAaeMOCTh JXKHUIKOCTEH W TBEPIBIX TEJ; TEIJIOBOE
paBHOBeCHe, WCIAapeHHe, KOHICHCAIWs, IJIaBJIICHUE, KPHCTaLTU3AIMS,
KHUIICHHUEe, BJIAXKHOCTh BO3[yXa, Pa3UYHBIE CIIOCOOBI TEIUIONEPEIAuH,
AJIEKTPHU3AIHS TEJI, B3aUMOJICHCTBHE 3apsiIOB, HATPEBaHKE MTPOBOJIHUKA C
TOKOM, B3aUMOJICHCTBME MAarHUTOB, OJJIEKTPOMATHUTHAS WHIYKIIUSA,
JIeCTBME MarHUTHOTO IOJISl HA MPOBOJHUK C TOKOM) IO OIMCAHHIO MX
XapaKTepPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIINX JAHHOE
(buzmvecKoe sBICHUE.

1.2

Pacnio3HaBaTh nposiBIeHUE U3YyUEHHBIX (PU3HUECKUX SIBICHUH (cM. 11.1) B
OKpY’KaIoLIeM MUPE, BBLIEISSA X CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH.

1.3

OnuceiBaTh H3y4YeHHBIE CBOHCTBA Tel W (U3WUECKHUE SIBIICHUS,
UCTONb3ys (pU3MUecKre BETUYUHBI: KOJIMUYECTBO TEIJIOTHI, BHYTPEHHSS
SHEprus, TeMIeparypa, yJeJbHas TEIUIOEMKOCTb BEIIECTBA, yJelbHas
TEIUIOTa IUIaBJIEHUS W MapooOpa3oBaHUs, yleibHas TEIUIOTa CTOpaHUs
TOIUTMBA, KOX(P(UIIMEHT TOJE3HOTO JACUCTBUS TEIJIOBOTO JBUTATEIIS;
JJEKTPUYECKUN 3apsil, CHUJIa TOKa, OJJIEKTPUYECKOE HAIpPSIKEHUE,
INEKTPUYECKOE  CONPOTHUBIICHUE Opyu  TOCIEAOBATEILHOM U
MapajuieIbHOM COEIMHEHHHM NPOBOAHUKOB, YAEIBHOE CONPOTUBIICHUE
BEIIECTBa, paboTa TOKA, MOIIHOCTH TOKA; MPHU OMHCAHWUU MPABUIBHO
TPakTOBaTh  (PU3MYECKHM CMBICI  HCHOJB3YEMBIX  BEJIMYMH, HX
0003HAYCHHS W  CIWHUIBI  U3MEPEHHs, HaXOAUTh  (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DM3UYECKYIO BEIMYUHY C APYTUMHU BEIHUYHMHAMHU.

1.4

XapakTepu30BaTh CBOMCTBAa Tes, (PU3UUECKUE SIBICHUS M MPOIECCHI,
UCHONb3ys (U3NYecKue 3aKOHbI: 3akoH OMa ais ydacTka IeNH, 3aKOH
Jbxoynst — JleHna; mpu 3TOM pasziauyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTEeMAaTHYECKOE BBIPAKEHUE.

1.5

OOBsCHATh (PHU3MUECKHE TIPOLECCHl W CBOWCTBA TEN: BBIABISTH
NPUYMHHO-CIEJICTBEHHbIE  CBSI3UM, CTPOUTh OOBsICHEHWe u3 1-2
JIOTMYECKHX IIaroB ¢ OMnopoil Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3MUECKHUX
SIBJICHUH, (PU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH.

1.6

PacrioznaBath mpoOsieMbl, KOTOpPbIE MOXKHO PpEUIUTh IPH I[OMOIIU
(U3NYECKUX METOJIOB; MCIIOJNb3Yysl ONMCAHUE MCCIEIOBAHUS BBIICIATH
MIPOBEpSIEMOE TMPEANOIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
MIPOBEICHUS HCCIIeI0BAHMUS, 1€1aTh BBIBOJBI.

1.7

[TpoBOIUTH ONBITBI 1O HAOMIONCHHIO (PH3MUYECKUX SBICHUH WK
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¢bu3nIecKkux CBOMCTB TEN: (dopMynupoBaTh IIPOBEPSIEMBIE
MIPEATIONIOKECHMS, cobupaTh  YCTaHOBKY M3  IPEJI0KEHHOTO
000pYIOBaHUSI; OMMCHIBATH XOJI OIBITA M (HOPMYIIMPOBATH BBHIBO/IBI.

1.8

[IpoBomuTh mpsiMble U3MEpeHUs (U3NUECKUX BeIU4MH (aTMocdepHOe
JlaBJIEHUE, TEMIIEPATypa, BIAKHOCTh BO3/lyXa, CHJIa TOKA, HAIIPSKEHHE):
CpaBHHUBATh PE3YJbTAaThl U3MEPEHUH C Yy4eTOM 3a/JaHHOU aOCOIIOTHOMN
HOTPEIIHOCTH.

1.9

[IpoBomuTh uCCIEIOBaHHE 3aBUCHUMOCTEH (DU3MYECKHX BEIHYUH C
WCIOJIb30BAHUEM MPSMBIX HM3MEPEHHMH: IUIAHUPOBATH HCCIIECJOBAHHUE,
coOMpaTh YCTaHOBKY, CIleaysl NpeAIOKEHHOMY IUIaHy, (pUKCHpPOBATh
pe3yJIbTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE
TaOaMI U TpadUKOB, 1ENaTh BBIBOJBI M0 PE3yJIbTaTaM MCCIIeIOBAHMUS.

1.10

[IpoBOaNTH KOCBEHHBIE U3MEPEHUS (DU3HUECKUX BEIUYUH: IJIAHUPOBATH
U3MEpeHusi, CcoOupaTh SKCIEPUMEHTAJIBHYIO YCTaHOBKY, CIEIys
MPEAJIOKEHHON MHCTPYKIIMK U BBIYUCIISITh 3HAYCHUE BEJIMYUHBI.

[IpuBoauTH mNpHUMEPHl NPAKTHUYECKOTO MCIONb30BAHUS (DU3MUYECKHX
3HAHUU B TIOBCETHEBHOM JKM3HM sl  obOecrieyeHus] 6€30MacHOCTH MpHU
oOpamieHuu ¢ npubopaMy M TEXHUYECKHMHU YCTPOHCTBaMH, COXPaHEHUS
3I0pOBbS U COOJIIOJIEHUSI HOPM  SKOJOTHMYECKOro TIOBEJIEHHUs B
OKpYXKaroIlEeH cpese.

1.12

[IpuBonuTe mpumepbl BkiIaga poccuiickux (M.B. Jlomonocos, N.U.
[Tonzynos, B.B. Ilerpos, 3.X. Jlenn, I'.B. Puxman, I1.JI. [llunnunr, b.C.
Sxobu u np.) u 3apyoexssix (P. bpoyn, [x. xoyns, JIx. Yart, B.
T'un6epr, I'. Om, X.-K. Dpcren, A.-M. Awmmep, M. ®apaneit, u np.)
yUeHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOLECCOB

OKPY’KaOIIEr0 MUPA, B pa3BUTHE TEXHUKHU M TEXHOJIOTHH.

2 YMmeHune cosj

aBaThb, IPUMCHATbL U Hp606pa30BbIBaTL 3HAaKNn N CHMBOIJIbI, MOACIN H

CXCMBbI IJId pCIICHUA y‘-Ie6HbIX 1 IIO3HaBaTCJIbHBIX 3a1a4

2.1

Pemrate pacueTHble 3amauu B 2-3 NEHCTBHS, HCHOJB3Ys 3aKOHBI W
(dbopMyItbI, CBs3BIBAONIME (DU3MYCCKHE BEIIMYMHBI: HA OCHOBE aHaJM3a
YCIIOBHSL 3aJla4yM 3alHChIBaTh KPATKOE YCIIOBHE, BHIOMPATh 3aKOHBI U
¢dbopMysbl, HEOOXOAWMBIC sl €€ pelIeHUs, NMPOBOIUTH pPAaCUYEThl M
CpaBHUBATh IMOJyUYCHHOE 3HAUeHHEC (DU3MYCCKOW  BEIMYHMHBI  C
N3BCCTHBIMU JaHHBIMU.

2.2

PaznuuaTh OCHOBHBIC TIPU3HAKK WM3YYCHHBIX (U3UYECKUX MOJeNeh
(Momenu CTpOCHHSI Ta30B, KUAKOCTEH W TBEPABIX TN, IUIAHETapHas
MOJICJIb aTOMA).

23

XapakTepu3oBaTh TPHUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX yCTPOMCTB, ONMUPAsICh HA 3HAHUS O CBOMCTBAX (PH3UUECKUX
SIBJICHUH.

24

Pacnio3HaBaTh NpOCThIE TEXHUYECKUE YCTPOUCTB W HM3MEPUTEIbHBIC
npuOOpHl O CXE€MaM U CXEMaTHMYHBIM PUCYHKaM; COCTaBIISATH CXEMbI
JJEKTPUYECKUX Ieneil C TMOCJIeAOBAaTeIbHBIM U MHapajliebHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIE 0003HAUEHHUS AJIEMEHTOB
JNEKTPUYECKUX TIIenei (MCTOYHUK TOKa, KIIOY, PE3UCTOp, PEeocTar,
JaMIIOYKa, aMIIepMETP, BOJIbTMETD).

3 CMBICIIOBOE YTEHHE

3.1

Hcnonp3oBaTh MNpU  BHINOJHEHHM  Y4Y€OHBIX  3aJaHM  HAy4dHO-
MOMYJIAPHYIO JIMTEpaTypy (u3nyeckoro coaepx aHus, CIpPAaBOYHBIC
Marepuanbl, pecypcbl ceTh  VIHTepHeT:  BiageTh  NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HMHPOPMALUU W3 OTHOU

3HAKOBOW CHCTEMBI B IPYTYIO.
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3.2 Co3naBaTh COOCTBEHHBIE KpaTKHWE MHUCHbMEHHBIE M YCTHBIE COOOIICHUS,
0000mas WHPOpPMAIMI0 W3 HECKOIbKHX  HMCTOYHHUKOB, TPaMOTHO
WCIIONBh30BaTh HW3YUYCHHBIH TIOHATHUHHBIM anmapar Kypca (U3HKH,
COMPOBOXKAATh BRICTYIIJICHUE TPE3CHTALIUEH.
4 YMeHue OopraHu3oBbIBaTh Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NEATEIbHOCTH C
YYHUTEJIEM U CBEPCTHUKAMH; pad0TaTh HHIWBUYAIBHO U B TPYIIIE
4.1 [Ipu pabGote B Tpymnme CBEPCTHUKOB pacHpeaeisiarTh OOS3aHHOCTH B
COOTBETCTBUU C TNOCTABJICHHBIMHU 33Ja4aMH, CICIUTh 32 BBINOIHEHUEM
IJJaHA JEWCTBUM M KOPPEKTHPOBAaTh €ro, AaJeKBATHO OLICHUBATh
COOCTBEHHBIN BKJIA]] B I€ATEIHHOCTh TPYIIIHL.
5 YMeHHEe OCO3HAaHHO HCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadeu
KOMMYHUKAITUH JIJIs1 BBIPQXKCHUS CBOMX YYBCTB, MBICIIEH U MOTpeOHOCTEH
5.1 [Ipu pabote B rpyIie CBEPCTHUKOB BBICTPAMBATh KOMMYHHKATHBHOE
B3aUMOJICIICTBUE, YUNTHIBASI MHEHHUE OKPYKAIOITUX.
6 dopmMupoBaHHE UM pa3BUTHE KOMIETEHTHOCTH B  O0JIACTH  HCIOJB30BaHUS
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
6.1 OcymiecTBIsITh MOUCK MHPOpPMAIMH (PU3NIECKOTO COACPNKAHUS B CETH
HNutepHer, Ha OCHOBE WMEIONIUXCS 3HAHUW U  JIOMOJHUTEIBHBIX
HWCTOYHUKOB BBIICIIATD uH(pOpMaIIHIo, KOTOpast SIBJISIETCS
IIPOTUBOPEYNBOM UII MOXKET OBITh HEJJOCTOBEPHOM.
7 Omnpenensats crnocoObl NeMCTBUH B paMKax NPEASIOKEHHBIX YCIOBUH M TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JICMCTBUSI B COOTBETCTBUH C M3MEHSIONIEHCS CUTYyaIluen
7.1 Cobnronate mpaBuia Oe3omacHOro Tpyjaa npu pabore ¢ yd4eOHBIM U
71a60paTOPHBIM 000PYIOBAHUEM.
6. Pacnpenesienne 3aJaHUil  NPOBEPOYHOl  PadOTHI MO MOZHLMUIAM
koauuxkaTropos
Pacnpenenenue 3aanuii o no3uusaM KoAUGUKATOPOB MPUBEIAEHO B Ta0I. 3.
Tabnuma 3
Ne | IIpose- bioxu I[TOOIT OO0 Kon KBC/KT |VYpo- | Makcu- | [IpumepHoe
psACMBIC BEHb |MaJbHBIN BpEMsL
TpCGOBa- BBIITYCKHUK HAYUYUTCA / noay4dum 603mMOANCHOCHb cio- | Oaii 3a BBIIIOJTHCHUA
HHUA Hay4umsvcs 7KHO- |BBIIIOJIHE- 3aaHuA
(ymeHwus) CTH HUE 00yUaromUMCst
3amanus | (B MUHYTax)
TIPOBOINTH TPSIMBIC U3MEPECHUS (PU3MUSCKUX BEITUUNH:
BpEMs, pPAcCTOSHHE, Macca Tena, OObeM, CHila,
1 1.8 TeMIieparypa, arMocqepHoe ZIaBIICHUE, HANPDKEHUE, | | 5 4 5.21.15 | B 1 )
CWJIa TOKa, M HCIIOJIb30BaTh IIPOCTCUIINE METOMIbI
OLICHKH NIOTPELTHOCTEW U3MEPEHU.
pacCnio3HaBaTh TCIUIOBBIC SABJICHUA U OOBSACHATL Ha 1.1.4.1.1.6
0aze MMEIOMMXCS 3HaHWH OCHOBHBIE CBOWCTBA WIIH 1:1:7’ 1:2:3’
YCIOBUSL TPOTEKAaHHsl OTHX SIBICHHH: IuQy3us, 10, 4’ 12 6’
11,12, U3MEHeHHe o0beMa  Tenl  MpU  HarpeBaHUU 1.2.7’,1.2.8,,
) 13,14, (OXJTaXIeHNM), TEIUIOBOE PAaBHOBECHE, FWCIIAPCHUE, 12.13.1.2.14, 5 ) 3
15 KOHJIEHCALIWS, TUIABJIEHUE, KPUCTAJUIN3ALMS, KUTICHUE, 1215 212
pa3iu4HbIe CTIOCOOBI TeruIonepeadu ) 1’ 3 ’
(TETIoPOBOTHOCTD, KOHBEKIIHS, W3ITy4YeHHE), 2‘1'4 2i 5
ArperaTHpIC — COCTOSHHS  BCMICCTBA, TIOTTOMICHHE | 5| 6,’2.1.1’3
OHCPIruv npy MCIAapCHUU XKUIKOCTHU U BBIICICHUC €€
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PH KOHJICHCALIUH T1apa;
pacno3HaBaTh  JJICKTPOMArHUTHBIC  SIBJICHUS U
OOBSACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJIOBHS MPOTCKAHHUS 3THUX SIBIICHUIA:
JJISKTpU3AlUs  TEN, B3aUMOICHCTBHE  3apsIoB,
JNIEKTPUYECKUN TOK M €ro JICWCTBUS (TEIUIOBOE,
XMMHYECKOE, MATHUTHOE).

AHAJIU3UPOBATH CHUTYaI{ MPaKTHUKO-
OPHMEHTHPOBAHHOIO XapakTepa, Yy3HaBaTh B HHUX
TIPOSIBIICHUE W3YYCHHBIX (PU3NUCCKUX SBJICHUN WIH
3aKOHOMEPHOCTEH ¥ MPUMEHSITh UMCIOLIHECS 3HAHUS
JUTS UX OOBSCHEHNS,

1.3

pelmaTh 3amadd, MCHOIb3ysd (U3MUECKHE 3aKOHEI
(3akoH Oma m1s yvacTka Lenmd U (OPMYJIBL,
CBA3BIBAIOIINE ¢buznueckue BEIIMYHHEI
(KomM4ecTBO TEIUIOTHI, TEeMIlepaTypa, yHAeibHas
TEIJIOEMKOCTh ~ BEILECTBA, YJelbHAass TEILIOTA
IUIABJICHUS, YAeTIbHAsl TEIIoTa HapooOpa3oBaHUs,
yZEJbHAs TEIUIOTa CTOPAHMS TOIIMBA, CUJIA TOKA,
JJIEKTPUYECKOE  HANPSDKEHHE,  AJIEKTPUUECKOE
COIIPOTHBJICHUE): Ha OCHOBE AaHalIM3a YCJIOBUS
3aa4y BBIIEJATh (PU3NUECKUE BEIUYMHBI, 3aKOHBI
U (GOpMyJIbl, HEOOXOIWMBIC Ui €€ peIleHHS,
IIPOBOJUTH PACUETHL.

1.2.5,1.2.6,
1.2.9,2.1.8,
2.1.11

1.3,2.4,

pemaThb 3a/1auu, WCTIONB3YS (hopMyITBI,
CBSI3BIBAIOLIHE (dusnyeckue BEJIUYHHBI
(KOMMYeCTBO TEIUIOTHI, TEMIIEpaTypa, yHeibHas
TEIUIOEMKOCTh ~ BEIECTBa, YJeNbHas TeIrioTa
TUTaBIIEHUS, YIeNIbHAs TEIUIoTa MapooOpa3oBaHMUs,
yJeNbHAs TEIIOTa CrOpaHUsl TOTUIMBA): HA OCHOBE
aHallM3a YCIOBHS 33aJa4d BBIIEISTH (DU3NYECKHUE
BETUYMHBI W (OPMYIBI, HEOOXOIUMBIC I €¢
pelIeHus, POBOUTH PaCUCThI;

COCTaBJIATh CXEMBI JJCKTPUYECKHX Ienell C
MOCTIETIOBATEILHBIM u napasuIeIbHBIM
COETMHEHWEM DJJIEMEHTOB, pa3iu4as YCIOBHEIE
0003HAYECHHUSI DIIEMEHTOB DJICKTPHUUECKUX Lerel
(MCTOYHMK TOKa, KJIIOY, PE3UCTOpP, JAMIIOYKa,
aMITepMeTp, BOIBTMETP);

peumaTh 3aJa4yd, WCHOoNb3ys (U3MUECKHE 3aKOHEI
(3akon Oma Juis yyacTka Iiend, 3akoH JIxoyns-
Jlenma,) © HOPMYITBI, CBS3BIBAIONTHE (PU3UUCCKHE
BEJIMYUHBI (cuma TOKa, JJIEKTPUYECKOE
HANPSDKCHHUE, JJICKTPUYECKOE  CONPOTHBIICHUE,
yAEeNbHOE COIPOTUBJICHHWE BellecTBa, paboTa
JJEKTPUIECKOTO TIOJS, MOIIMHOCTH TOKa): Ha
OCHOBE aHallM3a YCJIOBUS 3aJa4d  BBLICIATH
(m3nyeckue BENMYUHBI, 3aKOHBI W  (POPMYIIHL,
HEOOXOAWMEIE ISl €€ pEelIeHUs, IPOBOJIUTH
pacueTsl.

1.2.5,1.2.6,
1.2.9,1.2.10,
2.1.7,2.1.11,
2.1.8,2.1.10,
2.1.12,

1.3, 1.7,
24,21

MHTEPIPETHPOBaTh pPe3yJbTaThl HAaOMIOACHWH W
OIIBITOB;

pemars 3a1auy, UCTIONB3YS bopmybl,
CBSI3BIBAIOLIHE ¢uznyeckue BEJTMYHHBI
(KonIMYecTBO TEIJIOTHI, TEMIeEpaTypa, yAeldbHas
TEIUVIOEMKOCTh BEINECTBA): Ha OCHOBE aHaIM3a
YCIIOBHSL 33]1a4U BBLACIATH (pU3HYECKHE BENUIHHBI

1.2.5,1.2.11,
2.1.8,2.1.10,
2.1.11,2.1.12
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u  GopMyInbl, HEOOXOMUMEIE IS €€ pPEIICHHUS,
IIPOBOJUTE PACUETHI;

pemiath 3aja4yu, WCIOJB3Yys (QU3NYECKHE 3aKOHBI
(3axon Oma jams1 yvacTka 1emnd, 3akoH JIxoyis-
Jlenma,) U GopMyIbl, CBSI3BIBAIONTNE (PUIMICCKUC
BEJIMYUHBI (cuna TOKa, ANEKTPUIECKOE
HANpsDKEHHWE,  DIICKTPUYECKOE  COMPOTHBIICHHE,
paboTa PIEKTPUIECKOTO OIS, MOITHOCTh TOKA): Ha
OCHOBE aHalu3a YCIOBHS 3aJayd  BBIIENATH
(hu3nyeckue BEIUYHMHBI, 3aKOHBI H  (DOPMYJIBI,
HEOOXOJMMBIC JIISl €€ PElICHUs, TPOBOJHTH
pacyeTsl

111,
13,21,
24

AHAJTU3UPOBATH CHUTyaIu MPaKTUKO-
OPUCHTUPOBAHHOTO XapaKkTepa, Yy3HaBaTh B HUX
MPOSIBIICHUE H3YYECHHBIX (PU3HMUCCKUX SBJICHUH WM
3aKOHOMEPHOCTCH U TPUMEHSATh MUMECIOIIUECS 3HAHUS
JUTS X OOBSCHEHNS,

1.2.5,2.1.8,
2.1.10,1.2.11,

14,19,
2.1,3.1

UCIIONB30BaTh TIPH  BBINOJIHCHWM y4eOHBIX 3amad
CIIPpaBOYHBIC MaTCpHAJIbI;

JIeNaTh BBIBOJIBI TI0 PE3YJIbTaTaM HCCIIeIOBAHHS;
pemaTh 3amady, UCIONB3Yys (U3HMYECKHE 3aKOHBI
(3akon I'yka, 3akon Oma [y y4acTka IeTH) U
(dopMyIbl, CBS3BIBalOLINE (QU3MYECKHE BEITMYMHBI
(yTh, CKOpOCTB, Macca Tella, IUIOTHOCTb
BEIIECTBA, CWJIA, CHJIAa TPEHHS CKOJBXKCHUS,
K03 (pUIMEHT TpeHus, cuia TOKa, SJIEKTPHYECKOE
HalpsOKEHHE,  JJIEKTPUYECKOe  CONPOTHUBIICHHE,
paboTa HIIEKTPUYECKOTO IOJsI, MOIIHOCTH TOKA,
KOJIMYECTBO TEIUIOTBI, TEMIIEparypa, yAeIbHas
TEMJIOEMKOCTh ~ BEIECTBA, yJeNbHas  TEIUoTa
IUTABJICHUS, yZeJbHAs TEIUIoTa IapooOpa3oBaHus,
yJllelbHasl TEeIUIoTa CTOpaHHs TOIUIMBA): HA OCHOBE
aHajM3a YCJIOBHS 3aJa4d BBLACIATH (PU3NUecKue
BEJTMYMHBL, 3aKOHBI M (POPMYJIBI, HEOOXOUMBIE IS
€¢ peIIeHHs, TPOBOANUTH PACUCTEHL.

1.2.5,1.2.6,

1.2.9,1.2.10,

2.1.8,2.1.9,
2.1.11

1.1, 1.2,
1.7

pacno3HaBaTh  3JEKTPOMAarHUTHBIE  SIBJIGHUS U
OOBSICHAT, Ha OCHOBE HMEIOIIMXCH 3HAHUH
OCHOBHBIE CBOMCTBA WJIM YCIJIOBHS MPOTEKAHUS ATHX
SIBJICHUM: B3aUMOJICKICTBHEC MAarHuTOB, JICHCTBHE
MAarHuTHOTO T0JI HAa MPOBOJHUK C TOKOM

2.2

1.3,2.1

pemars 3a7a4H, UCTIONB3YS bopmysl,
CBs3BIBAIOINE  (DM3UYECKHE BEIWYUHBI  (TIYTh,
CKOpOCTb, Macca Tena, IUIOTHOCTh BEIIECTBa,
KOJIMYECTBO TEIUIOTHI, TEMIIEpATypa, yAeIbHas
TEIUIOEMKOCTh BEIEeCTBA,): Ha OCHOBE aHaIM3a
YCJIOBHS 33/1auM, BBIICTATH (PU3HUECKUE BEITUYUHBI
U GopMynbel, HEOOXOAMMBIE IJIsI €€ pELICHUs,
TIPOBOJUTB PACYETHL

1.2.5,1.2.6,
1.2.9,1.2.10,
1.2.11

10

1.3,2.1,

pemars 3aJayd, WCHONB3ysd (H3UYECKHE 3aKOHBI
(3aKOH COXpaHEeHHWsI DHepruM, 3aKoH ['yka, 3aKoH
[Nackans, 3akoH ApxuMena, 3aKOH COXPaHEHHS
SHEPrUM B TEIUIOBBIX Ipolieccax, 3akoH OMa s
ydacTka nen, 3akoH Jxoyns-Jlenna) u popmyisl,
CBs3bIBAIOIME  (M3MYECKHE BENMUYUHBI  (TyTh,
CKOPOCTh, Macca Tella, INIOTHOCTh BEILECTBA, CHJIA,

1.2.5,1.2.6,

1.2.9,1.2.10,

1.2.11,2.1.8 -
2.1.12
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JIaBJICHHE, KUHETHYECKas SHEPrus, MOTCHINATbHAS
SHEprusi, MexXaHudeckass padoTa, MeXaHH4YeCKas
mormqaocth, KIIJI mpoctoro MexaHwsma, cuia
TPEHUS  CKOJNBLKEHHUS, KO3(DGDHUIUEHT  TpeHws,
KOJIMYECTBO TEIJIOTHI, TEMIeparypa, VyAelbHas
TEIUIOEMKOCTh  BEINECTBA, YJENbHAs TeIIoTa
TUTABJICHUS, YCIbHAs TEIUIOTa MapooOpa3oBaHuUs,
yJeNbHas TEIUIOTa CrOpaHMs TOIUIMBA, CHJIa TOKa,
JNEKTPUYECKOE  HANPSDKEHHE,  DIEKTPUYECKOe
COTIPOTUBJICHHE, (hopMy Bl pacuera
INEKTPUICCKOTO COTIPOTHBJICHUS npu
MOCJIEZIOBATENILHOM H IapajieIbHOM COSIWHEHUN
MIPOBOJIHUKOB): HA OCHOBE aHAJIM3a yCJIOBUS 3a/[aui
3anKChIBATG  KPaTKOe  YCJOBHE,  BBIACTSATH
(v3Mdeckne BENWYMHBI, 3aKOHBI M (DOPMYIIEI,
HEOOXOUMBIC IS €€ PEIICHMUS, TPOBOAUTH PACUEThHI
U OICHMBATh PEATHHOCTh MONYYCHHOTO 3HAYCHHS
(hM3MIECKON BETMIMHEL.

1.3,2.1,

1 24,19

AHAJIM3UPOBATHL OTACJIBHBIC OSTallbl IMPOBEACHUA
UCCIICIOBAHUNA U HWHTEPIIPETUPOBATH PE3YJbTaThI
HaOJIOJICHUI U OTIBITOB;

pemars 3ajavd, UCIONB3yS (DHU3MUECKHe 3aKOHBI
(3aKOoH coxXpaHEeHHs HEpruW, 3akoH ['yka, 3aKoH
[Nackanst, 3akoH ApxuMena, 3aKOH COXpaHEHHS
SHEPTHH B TEIUTOBBIX IpoIeccax, 3akoH Oma s
ygacTka 1enu, 3akoH Jhxoynsa-Jlenma) wu
(hopMyIIBI, CBS3BIBAIOIINE (PU3MYCCKHE BEIHMYHHBI
(TIyTBh, CKOPOCTH, Macca Tela, TUIOTHOCTh BEIECTBa,
CWia,  JaBjJieHUe,  KHHETWYeCKas  DHEprus,
TIOTCHIMAIbHAS JHEPrusi, MeXaHudeckas pabora,
MexaHn4eckas ~ MomHocth,  KIIJ  mpocroro

MEXaHHU3Ma, cria TPEHUSI CKOJTEKCHHS,
KO3((QUIMEHT TPEHUs, KOJUYECTBO TEILIOTHI,
TeMIeparypa, yAenbHas TETUIOEMKOCTh

BEIIECTBA, yJAeIbHAs TEIUIOTa  IUIABJICHHUA,
yaAeNbHas TEIUIoTa MapooOpa3oBaHus, yAeTIbHas
TEIUIOTAa CrOpaHus TOIUIMBA, CHJa  TOKa,
ANIEKTPUYECKOE  HANpsDKEHHE, DJJIEKTPUYECKOe

COTIPOTHBJICHHE, (hopmy el pacdera
3JEKTPUUECKOTO CONPOTHUBJICHUS npu
MOCIIeI0BATEIEHOM u napajuieIbHOM

COEAMHEHUH IPOBOAHUKOB). HA OCHOBE aHAIM3a
YCIIOBUSl 33/Ia4d 3alMCHIBaTh KPAaTKOE YCIIOBHUE,
BBIACIATE (DU3MYECKHE BEMMYMHBI, 3aKOHBI U
(dopMynbl, HEOOXOZUMBIE Ul €€ peILeHUs,
NPOBOJMTh PAcyeThl M OLCHHBAaTh pPEaJbHOCTh
MOJTyYEHHOTO 3HAUeHUsI (PH3UUECKOH BEJIMUMHBL

1.2.5,1.2.6,
1.2.9,1.2.10,
1.2.11,1.2.13,
2.1.8-2.1.12

10

Bcero 11 3ananwmii, 13 HUX 10 YPOBHIO CIOKHOCTH b — 6a30BbIit; I1 — moBwImeHHBIH, B — BBICOKHIA.

Bpewmst BBITTOTHEHUS TIPOBEPOYHON paOOTHI — 45 MUHYT.
MaxkcumanbHbIi 6ayt — 18.

7. PacnipenesieHue 3aJaHUI IPOBEPOYHOI PA0OTHI 110 YPOBHIO CJI0KHOCTH

3amanusd 1, 2, 3, 4, 5 npoBepoyHOM pabOTBI OTHOCATCS K 0a30BOMY YPOBHIO
CJI0’KHOCTH.
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3ananus 6, 7, 8, 9 npoBepo4YHOI pabOThI OTHOCSTCS K MOBBIIIEHHOMY YPOBHIO
CJIOKHOCTH.

3amanus 10, 11 mpoBepodHON pabOTHI OTHOCATCS K BBICOKOMY YPOBHIO
CJIOKHOCTH.

8. Tunwbl 3a7aHNil, ClIeHAPUU BHINIOJHEHMSI 3aIaHU I

B 3amanum 1 mpoBepsieTcs OCO3HAaHME YUYEHHUKOM POJIM SKCIIEpUMEHTa B
¢bu3nKke, MTOHMMaHUE CIOCOOOB M3MEPEHUS M3YYEHHBIX (U3UMUYECKUX BEIIUYUH,
NOHUMaHUE HEM30€KHOCTH MOTPEIIHOCTEN MPU MTPOBEJACHUHN U3MEPEHUN U YMEHHUE
OLICHMBATh 3THU TMOTPEIIHOCTH, YMEHHE ONpPENeNUTh 3HAueHue (pU3nUecKon
BEJIMUYMHBI TIOKa3aHUSAM MPUOOPOB, a TaKKe LIEHYy JelieHus npudopa. B kauectse
0TBETa HEOOXOJUMO MTPUBECTH YUCIICHHBIN pe3yIbTar.

B 3amanuu 2 mposepsieTcs cOpMHUPOBAHHOCTh y OOydaromuxcs 0a30BbIX
NPEICTaBICHUNA O (PU3NYECKON CYUTHOCTH SBJICHUH, HAO/II0IaeMbIX B IPUPOJIC U B
NOBCEAHEBHON XU3HM (B ObITy). OOywaromuMmcs HEOOXOIUMO MPUBECTU
Pa3BEpHYTHIM OTBET Ha BOIPOC: HA3BaTh SBJICHHE M KAYECTBEHHO OOBSICHUTH €ro
CyTb.

B 3apganusx 3-6 mpoBepsitoTcsi 6a30Bble YMEHHUSI IIKOJbHUKA: MCIOJIb30BATh
3aKOHBI (U3UKKA B PA3IUYHBIX YCJIOBHSX, COIMOCTABISATH JKCIEPUMEHTAIbHbBIC
JAHHBIE U TEOPETUYECKUE CBEICHMS, NPUMEHATh 3HAHUS M3 COOTBETCTBYIOIIUX
pazzienoB (pU3UKHU.

B 3aganum 3 nmpoBepsieTcss yMEHHE UCHOJIb30BaTh 3aKOH/TIOHSTHE B
KOHKPETHBIX yCJIOBUAX. OOyyarommmcsi HEOOXOAMMO PEUIUTh MPOCTYIO 3ajady
(OIMH JOTMYECKHWH IIar WM OJHO JeWcTBHE). B kauecTBe oTBeTa HEOOXOIUMO
IIPUBECTH YHMCIICHHBIN pPE3yJIbTaT.

3amanne 4 — 3amada ¢ TpaduKOM WM CXEMOW DIEKTPUYECKOW IICTIH.
[TpoBepsitoTcss yMeHUsl UuTaTh TpaduKy WIK aHAIM3HPOBATh CXEMY, U3BJIEKATh U3
rpadukoB (cxem) MHPOpPMAIMIO U JeJaTh HA €€ OCHOBE BBIBOJABI. B KauecTBe
OTBETa HEOOXOIMMO MPUBECTH YUCIEHHBIN pe3ybTaT.

3anaHue 5 npoBepseT yMEHUE UHTEPIPETUPOBATH PE3YIbTAThl (PUINYECKOTO
skcniepuMenTa. IIpoBepsAroTcss yMeHHsl JenaThb JIOTUYECKHE BBIBOABI U3
NPEACTABICHHBIX JKCIIEPUMEHTAIbHBIX JAHHBIX, IOJIb30BAaTbCS A ATOrO
TEOPETUYECKUMH CBEJICHUsIMU. B KkadecTBe oOTBeTa HEOOXOAMMO MPUBECTU
YUCJIEHHBIN pe3ynbTarT.

3anaHue 6 — TEKCTOBAs 3aja4a U3 peajbHOM JKU3HH, IPOBEPSIONIAs YMEHHE
MPUMEHSTh B OBITOBBIX (KM3HEHHBIX) CUTYyaIUsX 3HAHWE (PU3UYECKUX SBICHUU U
OOBSACHSIONIMX HUX KOJMYECTBEHHBIX 3aKOHOMepHocTed. B kauecTBe oTBeTa
HEOOXOMMO MTPUBECTHU YUCIICHHBIN Pe3yIbTaT.

3anmanue 7 mpoBepseT yMeHHne paboTaTh ¢ IKCIIEPUMEHTATHHBIMY JaHHBIMH,
NpeICTaBICHHBIMU B BHae Tabmuu. [IpoBepsieTcss yMeHHE COIMOCTaBIATH
HKCIIEPUMEHTAJIbHBIC TAHHBIE U TEOPETHYECKUE CBEEHUS, J€NaTh U3 HUX BBIBObI,
COBMECTHO HCIOJIb30BaTh JJI 3TOrO Pa3ivuvHble (PU3NUECKHe 3aKOHbI. B KauecTBe
OTBETa HEOOXOIMMO MPUBECTH YUCIEHHBIN pe3ybTarT.

3amanne 8 — KadyeCcTBEHHAs 3a/lada Mo TeMe «MarmurtHele SBICHUS». B
KauecTBE OTBETa HEOOXOAMMO MPUBECTU KPATKUM TEKCTOBBIA OTBET.
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3aganue 9 — 3amada, NpPOBEPSONIAs 3HAHUE IIKOJbHUKAMH TIOHATHUS
«CpeNHSIsl BEIUYMHA», YMEHHUE YCPEIHSTh pa3Iu4Hble (PU3NUECKUE BEIUYWHBI,
NEepPEeBOJIUTh UX 3HAYCHUS W3 OJIHUX €JUHUIl HU3MEpPEHUsi B JApyrue. 3ajaua
COIEpPKUT JBa Bompoca. B kadecTBe oTBeTa HEOOXOIMMO TMPUBECTH JBa
YUCJICHHBIX PE3yJIbTaTa.

3amanus 10, 11 TpeOyroT OT O0OydYarONIUXCS YMEHHS CaMOCTOSITEIBLHO
CTPOUTh MOJI€NIb OMHMCAHHOIO SIBJICHUSA, NMPUMEHSITh K HEMY HW3BECTHBIC 3aKOHBI
(bU3HKH, BBIMOIHATh aHAJIU3 UCXOIHBIX TAHHBIX WU TIOJYYEHHBIX PE3yJIbTaTOB.

3amanue 10 — xoMOuHUpOBaHHas 3ajava, TPeEOYIOIIas COBMECTHOIO
WCIIOJIb30BAHUSl PA3IMYHBIX (U3MUECKHX 3aKOHOB, paboTel ¢ Tpaduxamu,
NOCTpOeHUsT (PU3NYECKON MOJENN, aHaTu3a UCXOAHBIX JaHHBIX WJIM PE3yJIbTAaTOB.
3amava coiep KUT TpH Bompoca. TpedyeTcs pa3BepHYTOE pelleHHeE.

3aganue 11 HaneneHo Ha MPOBEPKY MOHUMAHUS OOyYarOIIMMUCA 0a30BBIX
MPUHITUTIOB 00pabOTKH IKCIEPUMEHTAIBHBIX JTA@HHBIX C yY4E€TOM MOTPEITHOCTEN
u3Mmepenud. IIpoBepser cnocoOHOCTH pa3OMpaThCs B HETHIMYHOM CHUTYalUU.
3anaya coepKUT Tpu Bonpoca. TpeOyeTcst pa3BepHyTOE PELICHHE.

9. Cucrema OLEHMBAHUS BBINOJHEHHUS OTAEJAbHBIX 3aJJaHMHA U MPOBEPOYHOU
padoTHI B LIEJIOM

[TpaBwiIbHBIN OTBET Ha KaXK10€ W3 3a7aHuii 1, 3-7 onenuBaeTcs 1 6aiom.

[TonHbIN MpaBUIIBHBIN OTBET Ha 3ajaHue 9 oneHuBaercs 2 Oamiamu. Eciu B
OTBETE JONMyIeHa OJHa OIMMOKa (OAHO W3 YHCeNl HE 3alliCaHO WM 3aIlliCaHo
HEIPaBWIIbHO), BBICTaBisieTcs 1 Oamr, ecau oba 4uciia 3alucaHbl HEMPaBHIIBHO
WM He 3anucadbl — 0 0aJuioB.

OtBeT Ha Kaxkaoe u3 3amanuii 2, 8, 10, 11 omeHuBaeTcs B COOTBETCTBUHU C
KPUTEPUSIMHU.

MakcuManbHbIi epBUYHBIN Oamt — 18.

Taomuna 4
PeKOMeHI[aHI/II/I 10 nepeBony HepBI/I‘IH])IX 68J’IJ’IOB
B OTMETKH MO0 NATHOAJILHOM HIKAJIe
OTMeTKAa M0 NATHOALILHON HIKaJe «2» «3» «“4» «5»
[TepBuuHbIe O6AMITBI 04 5-7 8-10 11-18

10. Bpem# BbINOJIHEHUSI BADHAHTA MPOBEPOYHOH PadoOThI
Ha BbInosiHeHHE TPOBEPOYHOM pabOTHI HaeTcs 45 MUHYT.

11. Onucanue  JONMOJHHUTENbHBIX MaTepuaJioB U o0opynoBaHus,
He00XO0AMMBIX sl POBeIeHUsI IPOBEPOYHOI PadoThI

[Ipu mpoBeaeHUM padbOThI MOXKET HCIOJIb30BATHCS HEMPOrPAMMUPYEMBI
KaJIbKYJISITOP.

12. PexoMeHaluu MO MOATOTOBKeE K padoTe
CrnenuanbpHas MOJr0OTOBKA K IPOBEPOUYHOM paboTe He TpeOyeTcsl.
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