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IHNOACHUTEJIBHASA 3AITUCKA
Kypc mo BbeiOOpy «M30panHble TIy1aBbl (U3MKH» B ILEdAX OOecreyeHus MNpHUHIUIA
BapUATHUBHOCTH M y4Y€Ta MHAMBUAYAIbHBIX MOTPEOHOCTEN 00y4aroUuXcsl MpU3BaH pPeain30BaTh
clenyromy (GYHKIUIO: pacuupums, yeayoums, OONOIHUMb U3YUYeHUe YuebHo2o npeomema
Qusuxa.
Kypc o Bb160pYy siBisieTCst 00s13aTeNbHBIM /17151 BBIOOpA U3YyUEHUSI BCEMUOOYYarOIMMUCS Ha
ypOBHE cpeiHero ooiero o0pa3oBaHusl.

[Iporpamma kypca mo BbIOOpYy «W30panHble TMaBbl (U3UKW» 175 00pa3oBaTEIbHBIX
OpraHu3alii, peain3yIoluX TporpaMMbI CpeHero ob1iero oopasosanus (naiee — [Iporpamma)
pa3paboTaHa B COOTBETCTBHUHU CO CIECAYIOIIMMH HOPMATUBHO-IIPABOBBIMH IOKYMEHTaMMU:

— ®enepanbHbiii 3aKk0H Poccutickoit denepanun ot 29 nexadbps 2012 roma Ne 273-
®3 «O6 obpazoBanuu B Poccuiickoit denepanumy» (C N3BMEHECHUSMU U TOTIOJTHCHHUSIMH );

— ®DenepanbHbI TOCYAApCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT CPETHEr0 OOIIEro
oOpa3oBaHusl, yTBEPKICHHBIN Mpruka3zoM MuUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepanun ot 17 mast 2012 r. Ne 413 (¢ u3MEHEHHSIMH U JOTIOTHEHUSMH ),

— Ilopsimok opraHuM3zanu W OCYIIECTBICHHUS 00pa3oBaTeIbHOM AEATEILHOCTH TIO
OCHOBHBIM  00I11€00pa3oBaTeNbHBIM IporpaMmMaM — 00pa3oBaTelIbHBIM POrpaMMaM
Ha4yaJIbHOTO 00IIer0, OCHOBHOI'O OOIET0 U CpeIHEro o0uiero oOpa3oBaHusl, yTBEPKIEHHBIM
npukazoM MunoOpHayku Poccun ot 22.03.2021 roga Ne 115;

— CanlluH 2.4.2.3648-20 «CaHuTapHO-3IUAEMHOJIOTHYECKHE TpeOoBaHUs K
YCIIOBUSAM M OpraHu3aluu oOydeHHs B oOuieoOpa3oBaTeNIbHBIX YUpEXKACHUIX» (Hanee —
CanlluH), yTBepxaeHHBIM NOCTAHOBJIEHHEM [JITaBHOTO TroCyJapCTBEHHOI'O CAHUTAPHOTO
Bpaua P® ot 28.09.2020 Ne 28.

[Iporpamma kypca 1o BbIOOpY oOecrieurBaeT:
J yJIOBJIETBOPEHUE UHIUBUAYAIBHBIX 3aIIPOCOB 00YUAIOLINXCS;
00111€00pa30oBaTENbHY0, OOIIEKYJIBTYPHYIO COCTAaBISIONIYIO TPU TOJTYYEHUU
cpeaHero oOIero oopa3oBaHus;

o pa3BUTHE JIMYHOCTU  OOYYAIOIIUXCSA, WX  [O3HABaTEIbHBIX  HMHTEPECOB,
WHTEJUIEKTYaIbHON U IIEHHOCTHO-CMBICIIOBOH cephr;

o pa3BHUTHE HABBIKOB CAaMOOOPa30BaHMS U MTPOCKTUPOBAHUS;

o yIIyOJIeHHe, PacHIMpeHHEe W CHCTEMAaTH3allMi0 3HAHUU B BBIOpaHHOW oOsacTu

Hay4YHOI'O 3HAHHA WJIW BUIAa ACATCIIbHOCTH;

® COBEPIIECHCTBOBAHME MMEIOIIETOCS U MPUOOPETEHNE HOBOTO OIbITAa MO3HABATEIHLHOM
JeSITEIIbHOCTH, MPO(GECCHOHAIBHOTO CaMOOIpeieNieHUs1 00y4aroInXCs.

IIporpamma pa3zpaboTaHa ¢ y4ETOM COJEPIKAHMSL:
® TMpUMEpHOW mporpaMmbl 1o (u3uke Ha NpoPUILHOM YpPOBHE Ha OCHOBE
denepanbHOro rocy1apcTBEHHOT0 00pa30BaTENbHOIO CTaHAapTa CpeaHEro(TOIHOTO)
o01iero o0pa3oBaHus;
o «IIporpammsl anexTuBHBIX KypcoB. ®usuka. 9-11 knaccel. [IpodunsHoe 00ydeHue,
coctaButenb: B.A. KopoBuH, - «/Ipoda», 2007 r.;
® aBTOpCKOM mporpammsel «MeTtoabl pemieHus ¢puznueckux 3aaau»: B.A. Opros, FO.A.
Caypos, - M.: lpoda, 2005 r
IIporpaMma HOCUT NPHKJIAAHON XapakTep. fBisiercsl eCTeCTBEHHBLIM JOIOJHEHHEM
nporpaMmbl u3y4eHusi GU3NKU HA NPO(PUIBLHOM YPOBHE B YaCTH PEIICHHS] KaueCTBEHHBIX,
KOJIMYECTBEHHBIX, 3KCIEPUMEHTAJBHBIX, NMPAaKTUYECKUX 3anad. KoHkperusupyeT conepkaHue
NPEIMETHBIX TeM 00pa30oBaTeNbHOTO CTaHAapTa Ha MNPO(UILHOM YpPOBHE, NaeT MPUMEPHOE
pacnpesneneHre y4eOHBIX 4YacoB 10 pas3felaM Kypca M PEKOMEHAYEeT OINpeAesCHHYIO
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IIOCJIEJOBATEIBHOCTh U3Y4YEHUsI Pa3/Ie]IOB JJIEKTUBHOIO MPEAMETA C yUYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEAMETHBIX CBS3EH.

JlanHasi mporpaMma rapaHTHUpyeT oOecrieyeHIe eJMHCTBA 00pa30BaTEIbHOTO IPOCTPAHCTBA
32 CYET IPEEMCTBEHHOCTH, MHTETpAlMM, MPEAOCTaBICHUS PAaBHBIX BO3MOXKHOCTEH M KadecTBa
o0Opa3oBaHus, MOXET HCIOIb30BAThCd OOpa30BaTEIbHOM OpraHu3anueil npu paspaboTke
00pa30BaTEeIbHON IPOrPaMMbl KOHKPETHOW OpraHU3alluu.

Conepxxanue IIporpamMmbl CTPOHUTCS C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH, YCIIOBHI
00pa30BaTeNIbHBIX OPraHU3aIMil, a TAKXKE C yYETOM BOBJIEUEHUS 00YJaIOLUXCsl C OTPAHUYEHHBIMU
BO3MO>KHOCTSIMH 3/10POBBS.

IIporpamma kypca no Bbi6opy «M30paHHbIe ri1aBbl (PUM3MKW) SBISETCS OPUEHTHPOM
JUIE  COCTaBJEHMS AaBTOPCKUX Y4YeOHBIX HporpamMm, IO3BOJIAET clelaTb OOOCHOBAaHHBIN
CaMOCTOSITENIbHBIA  BBIOOp ydeOHMKOB. B pabounmx mporpaMmax MOXKET BapbHUpPOBATHCS
MOCJIEIOBATENIbHOCTh U3YUEHHUS TEM, IIEPEUEHb TEM, MPEAJIOKEHHBIX JUIsl PELLEHUs 3a1a4.

[Iporpamma coJeHCTBYET COXPAaHEHHUIO €IUHOrOo O00pa30BaTENbHOIO MPOCTPAHCTBA, HE
CKOBBIBasl TBOPYECKOW WHUIMATUBBI YUWUTEJEH, MPENOCTABISIET HIMPOKHE BO3MOXKHOCTH JIs
peanu3aiiy pa3IndHbIX MOJX0J0B K MOCTPOECHUIO Y4EOHOTO Kypca.

Pemenne 3amay npu oOydeHUH (u3MKe SBISETCS 00s3aTENBHBIM 3JIEMEHTOM y4eOHOTro
IpoLecca, MO3BOJSIOIIMM HAJeKHO YCBOMTh M 3aKpPENUTh HM3Yy4aeMbld MaTepHal, a TaKxKe
pacIIMpUTh €CTECTBEHHO-HAYYHBIN KPYro30p ydaluuxcs MocpeiCTBOM HIMPOKOTO UCIOJIb30BaHUS
3HaHUH U3 00JIACTH MaTeMaTUKH, (PU3UKH, XUMUH, OHosIoruu u Jip. Uepes perieHrne KaueCTBEHHbIX,
KOJINYECTBEHHBIX, NPAKTUYECKUX, TIpadUUYecKuX 3a/ad OCYLIECTBIAETCS CBA3b TEOPUU C
MIPAKTUKOM, pa3BUBAETCS CAMOCTOSITEIBHOCTh M LIEJIEYCTPEMIIEHHOCTD, @ TaKXKe palMOHAJIbHbIE
MPUEMBI MBIILIJICHUS.

Pemienve u ananu3 3aa4u O3BOJISIOT MOHAThH U 3aIIOMHUTH OCHOBHBIE 3aKOHBI U (DOPMYJIBI
¢u3MKH, CO3/aI0T MpeACTaBlICHUE 00 WX XapaKTepHBIX OCOOCHHOCTSIX M I'pPaHUIAXIPUMEHEHUS.
3aiayu pa3BUBAIOT HABbIK B UCIOJIb30BAHUU OOIIMX 3aKOHOB MaTepUaIbHOTO MUpA ISl PEIICHUS
KOHKPETHBIX BOIIPOCOB, UMEIOLIUX MPAKTUYECKOE U MO3HABATEIbHOE 3HAUCHHE. Y MEHHE PEIIaTh
3aJa4d SBJSICTCS JYUYIIMM KPUTEPUEM OLIEHKU INIyOWHBI M3y4eHHs MPOrpaMMHOrO MaTepuaia U
€ro yCBOCHHUS.

®dusnka Kak Hayka o Hanbosee o0IUX 3aKOHAX MPUPO/IbI, BHICTYMAs B KAYECTBE yU4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIa/] B CHCTEMY 3HaHUN 00 OKpY’KaloIllleM MUpE:

® DPACKpBIBAET POJIb HAYKH B 9KOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH OOIIECTBA;
e crnocoOcTByeT (OPMUPOBAHIIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUSI.

IIporpamma kypca no BbIOOpY «/30paHHBIE TJIaBbl (U3UKW» , UMES BBIPAKEHHYIO
MPAaKTUYECKYIO HAIIPAaBIEHHOCTh, CIOCOOCTBYET PEIICHHIO 3a/1a4 (HOPMUPOBAHUS OCHOB HAyYHOTO
MHUPOBO33PEHUSI, PA3BUTHIO HHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH M TMO3HABATEJIbHBIX HWHTEPECOB
o0yJaromuxcs.

['ymanuTapHoe 3Ha4YeHHE Kypca MO BBIOOPY MO (M3MKE KaKk COCTaBHOM YacTH OOIIero
0o0pa3oBaHUU COCTOMT B TOM, YTO OHa BOOPY)KAaeT IIKOJbHUKA HAy4YHbBIM METOJOM IO3HAHMS,
MO3BOJISIIOIIMM TOJIy4aTh OOBEKTUBHBIE 3HAHHUS 00 OKpYy)KalolleM Mupe. 3HaHue (PU3NYECKUX
3aKOHOB HEOOXOIMMO JJIsl U3YYEHUS XUMUHU, OMOJOTHH, (U3NUYECKOU Treorpaduu, TEXHOJIOTHH,
OBX.

N3ydyenune Kkypca mo BbIOOPY MO JaHHOM NporpaMMe HampaBlIeHO Ha
AOCTHKEHHUE cJIeAyI0IMX HeJeii:

e @dopMupoBaHHE METOJa HAYYHOTO TO3HAHUS SIBICHUH NPUPOABI U Pa3BUTHUE
MBIIIJIEHUS yYalUuXcs;

e OgnazieHNEe YMEHUSIMHU OCYLIECTBIISITh HAOIIOI€HUS IPUPOJHBIX SBJICHUN, ONUCHIBATH
1 00001aTh pe3yabTaThl HAOMIOAECHUHN, HCIIOJIB30BaTh MPOCThIE W3MEPHUTEIbHbIE



npubopsl Ui KU3y4eHHUs (PU3MUECKUX SBJICHUN; MPEICTAaBJIATh PE3yJbTaThl
HaOIIOACHUN WM U3MEPEHUH C MOMOIIbI0 Tabnul, rpadukoB. BeiABaaTe Ha 3TOMN
OCHOBE OMIHPUYECKHE 3aBUCUMOCTH; TPHUMEHATH TIIOJXYYCHHBIE 3HAHUSA IS
OOBSICHEHHsI Pa3sHOOOpa3HBIX NPUPOJHBIX SIBJIEHUH M IPOLECCOB, NPUHIMIIOB
NeMCTBUS BaKHEUIINX TEXHUYECKUX YCTPOUCTB, IS pelieHus (U3NYeCcKuX 3ajad;

e Pa3BuTue MO3HaBaTENbHBIX HHTEPECOB, HHTEIUIEKTYalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEHM, CaMOCTOATEIBHOCTH B IPUOOPETEHNN HOBBIX 3HAHUM MPHU PELICHUU
¢u3nyeckux 3a7ad M BBIIOJIHEHUU OSKCIEPUMEHTAJIbHBIX HCCIEIOBAHUN C
UCIIOJIb30BAHNEM MH(POPMALIMOHHBIX TEXHOJIOTHI;

e Bocnuranue yOeXIEHHOCTH B BO3MOYKHOCTU II03HAHHUS 3aKOHOB IPHUPOIBI, B
HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BAHUS TOCTHIKCHUNA HAYKU JUIS JajJbHEHUIIETO
pa3BUTHUS YEJIOBEUECKOTro OOIIEeCTBa, YBAKEHUS K TBOpPLAM HAyKH U TEXHUKH;
OTHOILIEHHE K (PU3UKE KaK K IEMEHTY O0IIeueI0BeYeCKON KYJIbTYpHI;

e licnonp3oBaHue MOTYYCHHBIX 3HAHUN U YMEHUH JUIsS pelIeHHs IPAKTHUECKUX 3aJ]1ad
MOBCETHEBHOW KHM3HHU, 00ECIeUYeHnsT Oe30MacHOCTH CBOCH KHU3HH, PAIlHOHAIBHOTO
MIPUPOIOTIONIB30BAHUS U OXPAHbl OKPYKAIOIIEH Cpebl.

JUis TOCTMOKEHUs LeNiel MpH pealu3aldy MporpaMMbl Kypca Mo BhIOOpY MO (hU3HMKE CTABATCH
caeayouue 3a1a4u:

¢ licronp30BaTh TEOPETUUYECKYIO OCHOBY JUISI IOHUMAHUS MEPBOHAYAIBHBIX CBEICHUMA
O CYIIECTBOBaHUM MOJIeJIel TF000r0 Hay4YHOT0 IPOTHO3UPOBAHU U3 Kypca (GU3UKU Ha
npopUIBHOM YPOBHE;

e licnonb30BaTh TOCTHKEHHS] COBPEMEHHBIX IMEJarorn4eckix TEXHOJIOTUH oOydeHus,
pazHooOpa3ue GopM U METOJOB OOYYEHMs JUIsl MPUBUTHS yYalUMCS HHTEpeca B
M3Y4YCHUH (PU3UKH;

e licnonp3oBaTh BO3MOKHOCTU JOMOJHUTEIBLHOTO 00pa3oBaHUs I PACHIMPEHUS
MpeCTaBIeHUN ydaumxcs 00 OKpyKarolllen ux Npupo/e;

e lcnonb3oBaTh MEXIIpPEAMETHbIE CBSI3M (C  MaTeMaTHKOM) Ui  peanu3aluu
MPOrpaMMHOI'0 MaTepuaia B YaCTH PEIIeHUs 3a1a4, BbIBOIa GOPMYJIT U 3aKOHOB;

o @dopmupoBaTh MpEACTABICHHE O MOCTAHOBKE, KIACCU(PHUKAIMM, PUEMaxX U METoaxX
penieHus pusnvecKux 3aaay;

e (CoOBEpIICHCTBOBATh YMEHHMS PEIIATh 3aJa4M C UCIOJb30BAaHUEM PA3JINYHBIX IPUEMOB
Y METOJIOB;

e OOyuaTh pelIeHUI0 HECTaHAAPTHBIX 3a]a4

IIporpamma kypca no Bbioopy «HM30paHHble riiaBbl Gu3nkn» paccuntana Ha 204 gaca
(102 4 (10 knmacc) + 102 4 (11 kmace). OcBanBaeTcs B TEUCHHE JIBYX YUYEOHBIX JIET.

[IpakTHueckasi HaIlpaBIEHHOCTh JAHHOTO Kypca, IMO3BOJIAET Ooyiee TIIYOOKO TOHSTH
3aKOHBI, OOBSACHSIOUINE NPUPOIHBIC SBICHHS W TEXHUYECKHE IPOLECCHl dYepe3 pelIeHue
MPAKTUYECKUX, KAUECTBEHHBIX, KOJIMYECTBEHHBIX, IpauuecKux 3aaad.

IIpn mpoBeneHMM 3aHATHNA IPEANOYTEHUE OTHACTCS MCIOJIB30BAHUIO TEXHOJIOIMM
JMYHOCTHO-OPUEHTHUPOBAHHOTO OOYyYEeHHsI, MOOYKTAIOMMX YYallUXCsS K CaMOCTOSTEIbHOMY
MOWCKY 3HAHUM; MPUMEHEHUI0 MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, MPOEKTHO-
UCCIIeIOBATEIbCKOM W AKCHEPUMEHTAJIbHOM JESATENbHOCTH, MOCTpPOEHHE 00pa3oBaTEIbHOM
AESITETLHOCTH C Y4€TOM WHAWBUIYaJbHBIX, BO3PACTHBIX, TICHXOJOTUYECKHUX, (PU3MOIOTUIECKUX
0COOEHHOCTEH U 3I0pPOBBS 00YUAIOIIUXCS.

OcHoBHbIe HanlpaBJIeHUs Pad0Thl HA Y4YeOHbIX 3aHATHAX:

L4 TeopeTI/I‘IeCKHﬁ MHUHUMYM IIPOTPaMMHOIO0 MaTrcpuajia I10 TEMC, MO3BOJIS O



BCIIOMHUTH OCHOBHBIE MOHSATHS M 3aKOHBI, (POPMYJIIBI, KOTOPbIE MCHOIB3YIOTCA MpU
pelIeHun 3a1a4;
e [IpakTukyM 1o peueHuIo 3aaa4 (OCHOBHOM MaTepua)

OcCHOBHOW aJrOpuTM padOThI HaJ 3a/jayeil MpeanonaraeT o0IIHue MOAXO0bl K PEUICHHIO:
3HAKOMCTBO C YCJIOBUEM 33aJa4l; CJIOBECHOE OITMCAHUE PACCMAaTPUBAEMOI0 (PU3UUYECKOTO SIBJICHUS,
ycTporictBa. llocTpoeHne wmonenu sBiaeHUsA. MaremaTHdeckass HWHTEpIpeTanusi CHUTYallHH,
onmuchIBaeMoil B (pusmyeckoil 3amaye, BHIOOp (U3NYECKUX 3aKOHOB M ypaBHeHuil. [loctpoenue
CHUCTEMBbl YypaBHEHHM, (QOpPMyIHpPOBKA JIOMOJHUTENIbHBIX YyciaoBui. KadyecTBeHHBIN aHanu3
MOJIYYCHHON Mojenu (pa3pemuMocTh M EIUHCTBEHHOCTb pEIIeHHs, TMOUCK HEJIO0CTAIOUIUX
IapaMeTpoB U YpPaBHEHU, KaU€CTBEHHOE IMPEICKa3aHNUE MMOBEICHUS CUCTEMbI B 3aBUCUMOCTH OT
€€ IapaMeTpoOB); MATEMATHUYECKOE PELICHUE; aHajJu3 IOJYYEHHBIX pe3yJbTaToB (IPOBEpKa
Pa3MepHOCTH, aHAJIU3 MPEEIbHBIX U YACTHBIX CJIy4aeB, MPaBI0N01001€e NOJYyUYEHHbBIX YHCIEHHBIX
3HAYEHUH, aHATIN3 CIICIAHHBIX MPUOIMKEHUHN U IONYIIEHUH ); BO3MOKHOCTH COBEPIIICHCTBOBAHUS
yCIIOBUS 337]a4i, PACUIMpEeHHUE OOIIHOCTH, MOUCK AHAJIOTHA C JPYTUMHU 3aJayaMd U3 JAPYTUX
pasnenoB Kypca QU3UKH.

AHann3 BO3MOXHOCTEH pelIeHHs 3a7a4 pa3IudHbIMU criocobamu. OrieHKa parmoHalbHbIX
IIyTEN PELICHMS 3a1a4u.

MeToabl M OPraHu3alUOHHbIE (POPMBI 00YUeHU S
JUiga peanuzauuu Lened W 3aJad JaHHOTO Kypca IO BbIOOPY Mpeanojiaraercs HCHOJIb30BaTh
cienyromnpe (HopMbl 3aHATUNA: TPAKTUKYMbl IO PEIISHUIO 3a]ad, caMOCTOsITeNbHas pabora
o0ydJaromuxcs, 3a4eThl, HCCIEAOBATENbCKasl paboTa, cocTaBiIeHHWE OOOOMIArONUX TaOJuII,
MOJrOTOBKA M 3aIUTAa YYAIIUMUCS aJTOPUTMOB PEIIECHUs 3a4ay UT.IL..

Ha 3aHsaTHSX HOpPUMEHSIOTCS KOJUIEKTUBHBIE W WHAUBUAYaJIbHBIE (OPMBI PAOOTHI:
MIOCTAHOBKa, PEIlIeHUsl U 00CYXACHUs pelieHus 3a/1a4, noaroroska k EI'D, moa0op u coctaBieHue
3a1a4 Ha TeMy U T.14. IIpenmosiaraercss BBINOJIHEHWE JOMAIIHUX 3aJaHUM MO PELICHUIO 3a]ad.
Metoasl oOydeHusi: 00BACHUTENbHO-UILTIOCTPATUBHBIN (IIPUMEHSETCS B TOM Ciydae, KOrja y
yyaluxcst OTCYTCTByeT 0asa, MO3BOJIAIOIIAST HCIOJIb30BaTh MPOJYKTUBHBIE METOMAbI) WU
MH(OPMALIMOHHO-PELENITUBHBIN;  PENpPOAYKTHUBHBIN;, NPOOJIEMHOE H3JI0KEHHE;, YacTHUYHO-
ITOMCKOBBIW WUJIA 3BPUCTUYECKUI; UCCIEN0BATEIbCKHUM, TPAKTUYECKHU .

C uenbto QopMUPOBAHMS OTBETCTBEHHOCTH Yy Y4YalllUXCS 3a KAa4eCcTBO OCBAaMBAaE€MOIO
MPOrpaMMHOI0 MaTepuasna, AUCHUIUIMHUPOBAHHOCTH B OTHOLIEHUMM K Yy4yeOHOMY MpoIleccy
BO3MOXHBI (DPOHTANBHBIN, TEPCOHANBHBIM, TEKYIIHH, TEMaTUYECKUH, aJIMHUHHCTPATUBHBIMH,
UTOTOBBIM KOHTPOJIb, B3AUMOKOHTPOJIb, CAMOKOHTPOJIb. KOHTPOJIb MOXKET OCYIIECTBIATHCAB BUE
CaMOCTOSITENbHBIX PabOT, (PU3MUECKUX IHUKTAHTOB, KOHTPOJIbHBIX TECTOB, KOHTPOJIbHBIX padoT,
auddepeHIMPOBaHHbBIX 3aJaHUM MO KapTO4YKaM, 3allluThl TPOEKTOB, B HUIPoBOil ¢dopme (c
MCTIOJIb30BAHUEM 332 OCHOBY JIFOOOH M3 MHTEUIEKTYaJbHBIX UI'P), 32a4ETOBIIO PEIICHUIO 3aad.

Pe3yJbTaThl 0OCBOCHHMS IPOrpaMMbl Kypca 1o Boi0opy “H30paHHble ri1aBbl PU3nKm»

OcBoeHme conepkaHusi Kypca TO BBIOOpY 00OecreuuBaeT IOCTHIKEHHE JIMYHOCTHBIX,
MeTanpeIMETHBIX, IPEIMETHBIX PE3YJIbTaTOB, YCTAaHOBICHHBIX 10 TpeboBaHusiM GI'OC COO

® JIMYHOCTHBIM, BKJIIOYAIONIUM TOTOBHOCTH U CIIOCOOHOCTh OOYYarOMIMXCSA K
CaMOpPa3BUTHIO M JUYHOCTHOMY CaMOOIpEeIeHUI0, CHOPMUPOBAHHOCTh HX
MOTHUBAllMM K OOYYEHHUIO U ILI€JICHANpPABICHHONW MO3HABATENILHONU JEsTEIbHOCTH,
CHCTEMBl 3HAUHMMBIX COIMAJbHBIX M MEKJIMYHOCTHBIX OTHOIICHHWH, II€HHOCTHO-
CMBICJIOBBIX YCTAaHOBOK, OTPKAIOIIMX JTUYHOCTHBIE W TPaKTAHCKUE TO3HUIUU B
NESATeTLHOCTH, MPABOCO3HAHHE, DKOJOTHYECKYIO KYIbTYpPY, CIIOCOOHOCTH CTaBUTH
LEeTU M CTPOUTH >KU3HEHHBIE IUIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCUUCKOM
IPaKJIaHCKOW UIEHTUYHOCTHU B MOJIUKYIBTYPHOM COLIUYME;



METanpeIMETHbIM, BKJIOYAIOUIUM OCBOCHHBIE OOYYAIOUIMMUCS MEXIPEIMETHbIC
HNOHSTHSI U YHUBEpCAJbHbIE ydyeOHBbIE ACHCTBUS (PETyNATUBHbBIC, MMO3HABATEIbHBIC,
KOMMYHHMKATHUBHBIE), CIOCOOHOCTh HX HCIOJB30BAHUS B TIO3HABAaTENbHOU U
COIMAJILHOM MPaKTUKE, CaMOCTOSITEIHOCTh B IUIAHUPOBAHUU M OCYIIECTBICHUU
yueOHOM NeATeNbHOCTH U OpraHu3allii y4eOHOTO COTPYJIHUYECTBA C MeJaroraMu u
CBEPCTHUKAMH, CHOCOOHOCTh K MOCTPOCHHMIO WHIWBUIYATbHON 0Opa3oBaTelbHOU
TPacKTOpPUH, BIIAJICHUE HaBbIKAMH Y4€OHO-UCCIEIOBATEIbCKONM, MPOEKTHOU U
COLIMAJIbHOM JI€ATEIbHOCTH;

PEeIMETHBIM, BKIIOYAIOIUM OCBOCHHBIE 00YUYAIOLUMUCS B XOJI€ U3YUYCHHS y4eOHOTO
npeaMeTa yMEHHUs, crnenuduueckue i JaHHOW NPEeIMETHOW OOJacTH, BUIBI
NESATETLHOCTH M0 TMOJIYYEHHUIO HOBOTO 3HAHUS B paMKax y4eOHOro mpeameTa, ero
npeoOpa3oBaHUI0 M TMPUMEHEHHUI0 B YYEOHBIX, Y4eOHO-TIPOEKTHBIX W COLUAIBHO-
MPOEKTHBIX CHUTYalusix, (OpPMUpPOBaHHE HAYYHOTO THIA MBIIUICHUS, BIIaJICHUE
Hay4YHOU TEPMUHOJIOTHUEH, KIIFOYEBBIMU MOHITUSMH, METOJJAMU U TPUEMAMH.

IIpeameTHbIe pe3yabTaThl H3y4eHHs Kypca o Bei0opy “HM30panHbie ri1aBbl pusuku'

1.

10.

11.

c(OpMHUPOBAaHHOCTD MPEJCTABICHUI O POJIK U MeCTE (PU3UKHU B COBPEMEHHOU HAYUHOU
KapTUHE MUpa; MOHMMaHHE (PU3NYECKON CcylHOCTH HaOI0aeMbIX BO BceneHHoit
SIBJICHUI; MOHUMaHUe posiu PU3UKU B POPMUPOBAHUU KPYro30pa U PYHKIMOHATILHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHMs] IPAKTUYECKUX 3a/aY;

BJIQJICHHUE OCHOBOMOJIAraloMMH (PU3NUECKUMU TOHATUSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOpHUSIMHU; YBEPEHHOE IOJb30BaHHE (PU3MUECKON TEepMHHOIOTHEH U
CHMBOJIMKOM;

BJIa/ICHUE OCHOBHBIMHM METOJAMU HAYYHOTO IMO3HAHMs, UCIOIb3yEeMbIMH B (PHU3HKE:
HAOJIOZIeHNe, OIUCaHHe, W3MEpPEeHHe, OKCIEPUMEHT; YyMeHHUs o00pabaThiBaTh
pe3ynbTaThl U3MEpeHu#, OOHapyKMBaTh 3aBUCUMOCTb MeEXAYy (U3NUECKUMU
BEJIMYMHAMM, OOBACHATDH MOTYYEHHbIE PE3YJbTAThI U J€NIaTh BHIBOJIBI;
c(OpMHUPOBAHHOCTb YMEHUS peliaTh PU3NYECKUE 3a/1a4H;

c(OPMHUPOBAHHOCTh YMEHHSI MPHUMEHATH IMOJYYEHHbIE 3HAHUS IS OOBACHEHUS
YCIOBUM MpOTeKaHus (U3MUECKUX SBJICHUM B TpuUpone M Uil HPUHATHS
MIPAKTUYECKUX PEIIECHNN B IOBCEAHEBHOM KU3HH;

c(hOpMUPOBAaHHOCTh COOCTBEHHOH TIO3HMIIMM TI0 OTHOIICHUIO K (DHU3UYECKOU
uH(pOpMaIMH, TOJTy4yaeMOi U3 Pa3HbIX HCTOYHHUKOB;

c(hOpMUPOBAaHHOCTh CHUCTEMbl 3HAHUK 00 OOIMMX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, MPEJICTABICHUH O IeHCTBUH Bo BeeneHHoN (pr3nueckux 3aKOHOB,
OTKPBITBIX B 36MHBIX YCJIOBHSIX;

chOpMHUPOBAaHHOCTh YMEHHUSI HCCIENOBaTh U AaHAJIU3UPOBATh pPa3zHOOOpa3HbIC
¢usnyeckre SBICHHS M CBOWCTBA OOBEKTOB, OOBSICHATH NPUHIMIBI PabOTHI U
XapaKTEPUCTUKU MPUOOPOB M YCTPOUCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHUYECKHUX
00BEKTOB C re0pU3NUECKUMH SIBJICHUSIMU;

BJIaJICHHUE YMEHUSIMHU BBIJBUTATh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIAraOLIUX
($U3NYECKNX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATh UX IKCIEPUMEHTAIHHBIMU
cpencTBaMu, GOpMYIHPYs 1IeJIb NCCIeI0BAHNUS;

BJIJICHHE METOJaMH CaMOCTOSITEIbHOIO MJIAHUPOBAHUS U MPOBEACHUS (HU3HMUECKUX
HKCIIEPUMEHTOB, ONMMCAaHUS U aHAIN3a MOJYYCHHON H3MEpUTENbHON HH(OpManuy,
OIpe/IeNIEHNs] JOCTOBEPHOCTHU MOJIYYEHHOI'O PE3YJIbTaTa;

c(OPMUPOBAHHOCTh YMEHUN NPOTHO3UPOBATh, AHAJIU3UPOBATH U  OLIEHUBATH
HOCJIE/ICTBUSL OBITOBOM M MPOM3BOJCTBEHHON JESTEILHOCTH YEJIOBEKA, CBA3AHHOM C



(1)I/IBI/I‘ICCKI/IMI/I nmpouoeccamu, € MO3ULIMKN AKOJIOTUYECKOU 0C30IaCHOCTH.

Conep:xanue NPOrpaMMHOIro MaTepuaJja Kypca no Bo1oopy

Conepxanue yueOHOro MaTepuasia pa30UTo Ha OCHOBHBIE pa3jienbl: «Puznueckas 3a1aday,
«[IpaBuna m mpuemsl pemieHus (usmueckux 3amauy, «Dusznka Kak HayKay,

«Pemenne 3amau mo mexaHuke», «Pemenue 3amad mo MolekyisipHod ¢usuke. CTpoeHue
BelecTBa», «OCOOEHHOCTH peleHus 3ajad o TepMoAWHaMuKe», «OCHOBHBIE MOAXOMABI K
PELICHHIO 3aa4 MO 3JEKTPOCTAaTUKE M 3aKOHAaM IIOCTOSIHHOIO TOKa», «®dusmueckas 3anaya.
[lpaBuna u mnpuemsl pemienus ¢uszndeckux 3amau» (IloBropenue), «neKTpoMarHUTHBIE
KoneOaHus W BOJHBI», «PelieHune 3agady Mo KBAHTOBOM (PU3MKE U aTOMHOM (U3HKE»,
«Pemenue 3anau. [lonroroka k 'MA 11 (EI'D)

B nepBbIX nByX pazgenax oOOOLIEHHO paccMaTpUBAETCs MOAXOJ K CHUCTEMaTH3alUuuU
KJaccu(UKalMK 3a/1a4d, METOJaM HMX pellleHusa. B ocTanbHbBIX pazjenax Ha KOHKPETHBIX TEMax
U3y4deHHs] GU3UKHN OTPabaThIBAIOTCS Pa3IMYHbIE METOIBI U IPUEMBbI PAOOThI HAJpEIICHUEM 3a]1ay.
Paznen |. dusnyeckas 3agauva.

Metonsl ¢uzmdeckoro no3Hanus. dusnueckas 3amada. CoctaB QU3NYECKON 3a1ayu. 3HAYCHHE
3ama4 B oOyuenun u xxu3Hu. Kimaccudukarus pusndeckux 3aad mo TpebOBaHUIO, COEPKAHUIO,
croco0y 3afaHus, crocoly pemieHus. Paznuyus B MoAX0/1ax K PELIEHUIO TeCTa U KIaCCHYECKOU
(bu3nueckol 3a1aun, MPaKTUYECKOH 3a7]a4M U UCCIIEI0BAaTENbCKON paboThI.

Paznen |l. IlpaBuia u npuemMsbl pelieHus1 GU3MYECKHUX 32724

Ouznyeckas 3amava. Ob6mee TpeOOBaHWE MPU pEHIeHUH (U3UYECKUX 3a/ad. IJTalbl PeIIeHUs
¢u3nueckux 3anad. Pabota ¢ TekctoM 3amad. AHanu3 (U3HUECKOrO SIBJICHUS; IJIAH PEIICHHUS.
BrinonHnenue miaHa pemieHue 3a1a4. ENMHUALIBI U3MEpeHUsI U pa3MEpPHOCTh (PU3NYECKUX BETUYHH.
AHanu3 peieHus u ero 3HadeHne. AHaJIUTHYECKOe U Tpaduueckoe pelieHre 3aaad.

B pa3nedne |11 «®u3uka kak Hayka» pacCMaTpUBAIOTCA METO/Ibl HAYYHOT'O MIO3HAHUS IPUPOJIBI.
Ponp skcnepumeHnTta B mpolecce Mmo3HaHusa. MojaenupoBaHHue SIBICHUH W OOBEKTOB IPUPOJBI.
Hayunsle runotessl. Pons MaTematuku B (usnke. Ousznyeckue 3aKOHbBI U TEOPUHU, TPAHUIIBI X
npuMeHumoctu. [Ipuniun coorBercTBusl. Pu3nyeckas KapTUHA MHUpA.

B pasgeae IV «Pemenue 3agay 10 MeXaHMKe» OCHOBHOE BHHUMAHHME YIEISAETCS
MaTeMaTUYeCKOMY IIOAXOJy B OINHUCAHUM MEXaHWYECKUX SIBICHUM NpHU pELICHUH 3aad.
OroBapuBaloTCA TpaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB M (opmyn. M3ydeHue
KJIACCUYECKOM MEXaHMKM B paMKaxX AJIEKTUBHOIO IMpeAMeTa JaeT BO3MOKHOCTh IIOATOTOBUTH
yYaluxcsi K HIOHUMAaHHUIO IIUPOKOI0 Kpyra MPUPOAHBIX SBJICHUN yepe3 pelieHre KauyeCTBEHHBIX,
KOJIMYECTBEHHBIX 3aj1ay, rpaduueckux 3amad. CopaepkaHue paszziena MO3BOJSET JaTh
NpPEICTaBIEHHE O  MPOCTPAHCTBEHHO-BPEMEHHBIX  (pOpMax  CyIIECTBOBAaHHS  MaTEpHU.
Hcnonb3oBanune uacanbHbIX (U3MKO-MATEMAaTHUYECKUX OOBEKTOB (MaTepualibHas TOYKa,
MHEpLMaIbHAs CHUCTEMa OTCYE€Ta), PACCMOTPEHHUE BOMNPOCA O COOTHOIIEHWH TEOPUU M OIIbITA,
rpaHUIl TPUMEHUMOCTH MeXaHWkun HbIOTOHa crmocoOCTBYeT (OPMHPOBAHHIO HEKOTOPHIX
THOCEOJIOTMUECKHUX MPEeICTaBICHUH.

Ha npumepe nocTtynaTenbHOro JBUXKEHHUS TEJ BBICTPAMBAETCS IOCIEI0BATEIHHOCTD
MaTeMaTUYECKHX MPHEMOB, C MOMOIIbI0 KOTOPBIX (OT MPOCTOro K 0ojiee CI0XHOMY) MOXKHO
COBEpUICHCTBOBATh CIIOCOOHOCTH B pEUICHHMM OCHOBHOM 3aiauu MexaHuku. OOOCHOBBIBaeTCS
BBIOOp MHEpIUAIbHBIX CUCTEMax oTcueTa. Pemarores 3aaaun Ha 3akoHbl HbloTOHA.

PaccmaTpuBaioTcsi METOABI pEIIeHUs Ka4eCTBEHHBIX, KOJMYECTBEHHBIX, MPAKTHUECKUX,
rpadM4ecKuX 3a/1a4 ¢ UCIOIb30BaHUEM (POPMYJI JUIS pacdeTa CHIIbI TSXKECTH, YIIPYTOCTH, TPEHUS,
CHJIBI BCEMUPHOI'O TATOTEHHS, Beca Tela.

3anauu, B YCIOBHIX KOTOPBIX B KAYECTBE OCHOBHBIX MEP JBUKEHUS BBHICTYMAIOT UMITYJIbC
Tela W KUHETUYECKas 3HEpPrusi, MepamMu B3aUMOJEWUCTBHS BBICTYNAIOT CUja W IOTEHLUAIbHAs



OHCPIUA TCJIa, Ipejiaracrcia 0T6I/IpaTb B COOTBCTCTBUHU C IIPOIrpaMMHBIM MAaTCPHUAJIOM II0 (1)I/ISI/IK€
Ha HpO(i)I/IJ'II)HOM YPOBHC. PaCCManI/IBaIOTCH MAaTCMaTHYCCKUCIIOAXOAbI I PCHICHUA 3aa4 C
HCIIOJIB30BAHUEM COOTHOIICHUM MCXKIY MCpaMH JBWKXCHUA HW MCpaMHU B33,PIMOI[€ﬁCTBH$I,
BbIPpa’XaCMbIC 3aKOHAMU HBI—OTOHa, 3dKOHaMU COXPAaHCHHUA SHCPIruu U UMITYJIbCaA.

Ha ocHOBE MOHSTHS «MOMEHT CHJIBD IMOATBCPKIAOTCA YCIOBUA paBHOBECHUA TBEPAOTO TCIIA.

[Ipu pemiennu 3a7a4d MO TEOPHUH MEXaHMUYECKHX KoJieOaHUIl OTpabaThIBAIOTCS OCHOBHBIC
MIOHSATHSA: aMIUTUTYAA, IEpUo, YacToTa, (a3a kosiebanuil. PemaroTcs 3aauu ¢ UCMOIb30BaHUEM
YpaBHEHMS] TApMOHUYECKUX KOJI€OaHUH, YCIOBUH SIBJICHHS pE30HAHCA.

PemaroTcsi pa3sHOypOBHEBBIE 3a/layd Ha CBOMCTBA MEXAHMYECKHUX BOJIH: OTPAKEHHE,
npenomiieHue, uHTepdepenius, gudpakius. [Ipy  u3ydeHHMHM  MEXaHUYECKHX  BOJIH
0oTpabaThIBAIOTCS] TOHATHSA: JUIMHA BOJHBI, NEPHUOJ KoOJeOaHWIl YacTUIl B BOJIHE, YacToTa
KoJieOaHUH.

B pasgene V «Pemenue 3aga4 mo MoJiekyJspHoil ¢pusuke. CTpoeHune BemecTBa»B
paMKax Kypca MO BBIOOPY MHpH PEIICHHH Pa3HOYPOBHEBBIX KOJMUYECTBEHHBIX, KAaUECTBEHHBIX,
rpadpuueckux 3amady oTpabaThiBaeTCs TMOHATUMHBIN amnmapar, paccMaTPUBAIOTCS TPAHUIIBI
MPUMEHUMOCTH 3aKOHOB Ha OCHOBE MOJIEIHU
—ujeanbHbiii rasl. PemaroTcss 3amaum ¢ ucmosib3oBaHWeM OCHOBHOro ypaBHeHus MKT,
YPaBHEHUS COCTOSIHHUSI HJICAIBHOTO Ta3a, YPaBHEHHUM HW30MPOILIECCOB. YCBAMBACTCS IOHITHE
abcooTHas TeMIieparypa u ee GU3NIecKuil CMbICI. PeliaroTcs 3a1auu ¢ UCTIOIB30BaHUEM CBSI3U
MEXIy JaBICHUEM HJICATIbHOIO Ta3a U CpeJHEN KMHETUYECKOW SHEpPruei TEIJIOBOTO JIBHKEHUS
€ro MOJIEKYII.

AHanu3upyercs CTPOCHHE M CBOMCTBA arperaTHbIX COCTOSIHUW BEILECTBA, M3MEHEHUE
arperaTHbIX COCTOSIHMI BellecTB. Pemarorcsi NmpakTHUUeCKue, KaueCTBEHHBIE, KOJTUYECTBEHHbIE
3a7a4M C HCIIOJIb30BAHUEM MOJIEIU CTPOCHUSA KUJKOCTEH, CBOMCTB MOBEPXHOCTHOIO CIOS
KUJIKOCTEH, MOHSATUIN HACBIIICHHBIA U HEHACHIIIECHHBIN Map, BIAXXHOCTh BO3JyXa, MEXaHUUYECKHUE
CBOMCTBa TBEPJBIX TeJ. 3a/la4ll HA ONpEEICHUE XapaKTEPUCTUK TBEPJIOTO Tela: abCOIIOTHOE U
OTHOCUTEJIBHOE YJJIMHEHUE, TEIUIOBOE pACIIMPEHUE, 3amac IMPOYHOCTH, CHJIA YHOPYTOCTH.
['paduueckue u skciepuMeHTaIbHbIE3a/1auH, 3a/1a4i OBITOBOTO COJIEPKAHUS.

B pasgene VI «Ocob0eHHOCTH pemleHusi 3aJa4 MO0 TEPMOAUHAMMKE» PpEIIAIOTCS
KOMOMHHMPOBAHHBIE 33/1a41 Ha MEPBHIN 3aKOH TEPMOJIMHAMHUKH, 3a1auu Ha pacdeT KIIJ[ TerimoBsix
MaiuH. Bo3MOXHO TpoBeneHHE IKCKYpCUU C IeNIbI0 cOOpa JaHHBIX JUIsl COCTaBICHUS 3ajad.
PaccmatpuBaroTCs KOHCTPYKTOPCKHE 3a7ja4u U 3aJ]a4i POECKTHOTOCOAEPKaHHUS: MOJI€]Ib FTa30BOTO
TepMOMETpPA; MOJENb TEIJIOBOM MalIMHBI;MCCIEA0BATENbCKHUE 3a/l1aul Ha ONpEIesIeHUsl paguyca
TOHKUX KammJUISIpoB. PermaroTcs rpadudeckue 3a1aun Ha onpeiesieHne paboThl B TEPMOIMHAMUKE
M pacyueT KOJIMYECTBa TEIUIOThl. BO3MOXXHBI MPOEKTHBIC 3aJlaHMsl MO MpoOIeMaM PHEPTreTUKH U
OXpaHbl OKPYKAOLIEH CPEJIBI.

Pa3znen VIl «OcHoBHBIE MOAX0/bI K PEIIEHHIO 32124 10 JIEKTPOCTATHKE U 3aKOHAM
NMOCTOSTHHOTO TOKa» B 10-m u 11-M Kaccax paccMaTpUBarOTCS OCOOCHHOCTH PEIICHHS 3a/1a4 1o
MEKTPOANHAMUKE, TPUMEPhl U TpPHEMbl UX perieHus. [[puMeHsIoTCs pa3IudHbIe CIMOCOOBI
penieHuss Tpa@uUUecKUX, KauyeCTBEHHBIX, KOJMYECTBEHHBIX 3a/lad Ha 3aKOH COXpaHEHUS
AJIEKTPUYECKOTro 3apsiaa u 3akoH KynoHa, Ha pacyuer HaNpsyKEHHOCTH, PA3HOCTH MOTEHIUAJIOB,
SHEPIUU AIEKTPUYECKOTO OIS

AHanuM3UpyOTCs MOAXOJbl K PELICHHUIO 3aJady Ha pacdyeT OCHOBHBIX XapaKTEPUCTUK
KOHJICHCATOPOB, CUCTEM KOHJICHCATOPOB.

3ajaun pa3HbIX BHUJIOB Ha ONHCAHUE MArHUTHOIO TMOJiI TOKAa M €ro JACHCTBUS, Ha
ONpPEACIEHUE MArHUTHOW WHIYKIIMM M MAarHUTHOTO INOTOKAa. PelieHune ucclienoBaTenbCKuX,
KaueCTBEHHBIX U PAaCUETHBIX 3aJlay Ha OIpeJeeHue cuiibl Amiepa, pacdyeT cuiibl JlopeHua.

Pemienne kayeCTBEHHBIX HKCIIEPUMEHTAIBHBIX 33/1a4 C KCIIOJIb30BAaHUEM 3JIEKTPOMETPA,



MarHUTHOT'O 30HJa 1 JaO0paTOpHOTO 000PYI0BAHUS MO TEME.

3amayu Ha pa3iIMyYHbIE IPUEMBbl pacyeTa COMPOTUBICHUS CIOXKHBIX JEKTPUUECKHUX IIeTei.

3a1auM pa3HbIX BUJIOB Ha OMHMCAHHUE AIEKTPUUYECKUX LIETIEH OCTOSTHHOTO 3JIEKTPUUECKOIO

TOKa C MOMOIIbI0 3akoHa OMa /i 3aMKHYTOH 11enu, 3akoHa J[>koyns — JleHna, 3akoHOB

MOCNE0BATEILHOTO W TapajuIeNIbHOTO COEIMHEHUN. AJNTOpUTM pelieHHs] 3a1ady ¢

UCIoJib30BaHueM npasuil Kupxroga.

[TocTanoBka u pemieHre QPOHTATBHBIX SKCIEPUMEHTAIBHBIX 3a/lad Ha OMPEJCICHUEe OCHOBHBIX
XapaKTePUCTHUK IIEKTPUUECKUX Ienel, Perenne skcriepuMeHTaIbHBIX, pACYETHBIX 33/1a4 Ha 3aKOH
Oma 1t yuacTtka 1ienu, 3akod Oma Jis OoJTHOM 1enu.

KauecTBeHHbIe, SKcliepUMEHTaIbHbIEC, 3aHUMATEIbHBIC 3a/layd, 3aJaud C TEXHUYECKUM
coJlep:KaHueM, KOMOMHUPOBAHHbBIE 33/1a4l HAa OMHMCAHME IIETIeH MOCTOSHHOTO AJIEKTPUUYECKOTO
TOKa B AJIEKTPOJIMTAX, BAKyyMe, Ia3ax, MOJTYyIPOBOJHUKAX.

Pemenne KOHCTPYKTOPCKUX 3aJ1ad TI0 JKEJIAHUIO: YCTAaHOBKA JIJIsl HArPEBAHMSKUAKOCTH HA
3aJlaHHYI0 TEMIIepaTypy, MOJENIb aBTOMATUYECKOIO YCTPOMCTBA C 3JEKTPOMAarHUTHBIM peJe,
MIPOEKTHl U MOJIEIN OCBELIEHUS, BBINPSAMUTENb U YCHUIUTENIb HA IOJYINPOBOJHUKAX, MOJEIH
WU3MEPUTENBHBIX MPUOOPOB, MOJIEITH «YEPHOTO STITHKAY.

Pemenne 3agau B pasgesne VIII «DiaekTpoMarHuTHbIE KOJIEOAHMST U BOJHBD)
MIpeABapsieTCs PeIIeHUEeM 3aj1a4 1Mo TeMe —MexaHnueckue kojaebanus u BoyHbll. Mcnonb3yroTes
BO3MOKHOCTH MaTEMaTHUYECKOTO OMMCAHUsI MEXaHUYECKUX KOJIeOaHH, aHATHU3UPYIOTCS PEIICHUS
OCHOBHOT'O YpaBHEHUS K0JIeOaTEeIbHOTO IBMKEHU. PeratoTes 3a1aun Ha 3aKperieHne OCHOBHBIX
MOHATHI KOJIe0aTENIbHOTO ABUKEHHS, OCHOBHBIE XapaKTEPUCTUKN MEXaHUYECKUX BOJIH.

[IpoBoguTCcss aHanmoOTUs MEXIYy ONUCAHUEM MEXaHWYECKUX U  DIEKTPOMArHUTHBIX

koneOanuii. PemaroTcs 3a7aun Ha HaxOXKJEHHUE OCHOBHBIX XapaKTEPUCTHK B KOJIeOATEIHHOM
KOHTYpe.
Pematorcs KauyeCTBEHHbIE, KOJIMYECTBEHHBIE, AKCIIEPUMEHTAJIbHBIE,
UCCIIEI0BATENbCKUE 3aJa4M Pa3HBIX BUJIOB HA ONPEACICHNE HHAYKIIUU MarHUTHOTO I10JIsI, pacyeT
cuibl Awmrepa, cuibl Jlopenuna. Pemarorcs 3amaudM pasHbIX BHUJIOB Ha OINMCAaHUE SBJICHUS
AJNIEKTPOMAarHUTHOM WHAYKIMHU: 3aKOH JJIEKTPOMAarHUTHOM WHAYKIUH, mnpaBuio JleHna, Ha
OIpe/ielIeHNe MHIYKTUBHOCTH, SHEPIUUM MAarHUTHOTO MoJis. MarHuTHble CBOWCTBA BEIECTBA.
DNEeKTpOMarHuTHOE TOJIE.

3amaun Ha pacueT Lernei IepeMeHHOro ToKa, TpaHchopmarop.

3amauM Ha OMMCAHUE PA3JIMYHBIX XAPAKTEPUCTUK M CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:
CKOpOCTb,  OTpPaXEHHUE, TMpeloMIIeHHe, HHTeppepeHus, audpaxkius, [OIIpU3aLus.
Knaccudukanus 3agad no CTO u npuMepsl UX perieHus.

DKCKypceus ¢ 11el1blo cO0opa JaHHBIX JUIsl COCTaBJICHUS 3a1au.

Pasznen VIl «Pemenne 3a1a4 o reomeTpu4ecKoii 1 BOJTHOBOM ONITHKE»

Pemenne mnpakTHUEeCKMX, KOJIMYECTBEHHBIX 3a7ady Ha 3aKOH MPEJOMJICHUS CBETa, IOJIHOE
BHYTPEHHEE OTpa)keHue, (popMyily TOHKOHM JMH3BI, HA HAXOXJICHHUE ONTHYECKON CHIIBI JIMH3BI.
[IpakTnyeckue 3agauv Ha MOJNYYEHUE M300pa)KEHUs C TMOMOULIbI JIMH3BL. 3ajadd 110
reOMETPUYECKONW ONTHUKE: Ha MOCTPOECHUE M300paKEHUM B IJIOCKOM 3€pKajie, TOHKHX JIMH3aX, B
ONTUYECKUX CHUCTEMaX.

Perenue 3aa4 o BOJIHOBOW ONTHKE HA AUCIEPCUIO CBETA, UHTEP(EPEHITHIO, TUPPAKIIHIO
cBeta. [IpakTHueckne U KOJIMYECTBEHHBIE 337]a4l HA OINPEEIIEHNE CKOPOCTU CBETA C IOMOUIBIO
IUGPAKIUOHHON PEIIETKH.

Pemenne kaduecTBEHHBIX M KOJMYECTBEHHBIX 3a7a4 MO TeMe —M3iydeHus u criekTpsil,
-IlIkana snekTpoMarHuTHHIX BOTHI .

Pa3znen IX «Pemenne 3a1a4 mo KBaHTOBO# (u3uKke U aTOMHOI (pu3nkey. Pemenue
3amad Ha Teopuro (ororddexra, Ha ypaBHeHHe ODitHmTEeHHA 111 (ororddekra, pacuer



XaApaKTCPUCTUK (bOTOHOB, CBCTOBOC JJaBJICHUC.

Pemrenue 3a1a4 Ha omMcaHue CTPOSHHUS aTOMHOTO S/Apa, 3a7a4 ¢ UCIOJIH30BAHUEM MOJIEIH aToMa
BOJIopoaa no bopy.

Pemenne 3amau Ha HamWcaHWE YpaBHEHHMH SJIEpHBIX peakuuid. PemieHue 3amay Ha 3aKoH
PaJIMOAaKTUBHOTO pacmaja, Ha omnpe/esieHne nedeKTa Mace U SHEPTUU CBSI3HM HYKIIOHOB B sIJIpe.
Paznen X «Pemenune 3agau. Iloaroroska k 'MA 11 (EI'9)»

TemaTnuyeckoe NIAHUPOBaHNE Kypca o BbIOopy «30paHHbIe IJ1aBbl (PU3HKHNY.
Pacnpenesienne nopasaenam

Ne Ha3Banmue pa3nena KoJsaun4vecTBO 4acoB
n/n
10 knacc
1. Pasnen 1 «dusnueckas 3agayay 2
2. Paznen |l. [IpaBuna u npuemsl pemieHus GU3NIECKUX 3a1a4 2
3. Pasznen [II «®Pu3uka kak HayKa» 1
4, Pasznen IV «Pemenne 3amad 1mo MEXaHUKE 20+8
o. Paznen V «Perrenue 3a1a4 mo Mosiekyisipaot ¢pusuke.Ctpoenue|14+8
BEIICCTBAY
6. Paznen VI «OcobeHHOCTH pelieHus 3a1a4 1o 10+8
TEPMOJIMHAMUKE)
7. Paznen VIl -OcHoBHBIE TOAXO/IBI K PEIICHUIO 33724 110 21+8

PIICKTPOCTATHKE U 3aKOHAM ITOCTOSTHHOTO ToKal

11 kaace

8. Paznen VI «®usnueckas 3agayva. [IpaBuna u npremsl 7
pernenus pusnyeckux 3agau» (IloBTopenue)

0. Pemenue 3aaa4 B paszaene | X -DiekTpoMaruuTHbIe Kojebanus u 25+8
BOJIHBI|

10.  |Pasmen X —Permienre 3a1a4 Mo KBaHTOBOM (hM3HMKE U aTOMHOM 15+8

buznkel
11.  |Pazmen Xl «Pemenne 3anau. [Togroroska k 'MA 11 (EI'D) 23+16
Hrtoro 204

IIpumepHoe TemaTHYecKOe IVIAHNPOBaHUE Kypca 1o BbI0opy «30paHHbIe IiI1aBbl
¢pu3nkm»(c onpeneseHNeM OCHOBHBIX BH/I0B YUeOHOI 1eITeJJbHOCTH 00y4aI0IUXCH)
10  kJacc

[No Tema YpoOKa DJICMEHTBI COACPIKAHU XapaKTepI/ICTI/IKa ACATCIIBHOCTH yUalIUXCsA

Pa3znen 1 «®@u3nyeckasi 3axa4ay (2 yaca)




Bagaun. TecT 110
(buznke

KJTaCCHUIECKOM (Pr3nIecKoit
3agauu, NPaKTUYECKOU
BaJadyu U UCCICIOBATCILCKOM
[paboTHI.

Duznyeckas Ddusnueckas 3ampada. Cocta Nty T 1 BRIIETSIOT HEOOXOIUMYIO

3agada. CocTtas (bu3nuecKoii 3a1a4H. MH(OPMAIUIO IO BOIIPOCY O Kiaccu(uKauu

(hr3naeckoit 3HaueHue 3a/1a4 B 00y4YCHUUHU (bm3ngeckux 3anad. MogenupyoT

3a]1auH. xu3Hu. Kiaccudukarist (hm3rUIecKue SBIEHUS U MPOIECCH], YTOUHSIIOTIPAHHUIIBI
(u3nuecKkux 3aaad mo MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB U TEOPHH.
TpeOoBaHUIO,  cofepkaHuio, |OOCYKIar0T BOMIPOC
croco0y 3amaHus, Crocody [paboTHI C TEKCTOM 3aj/lad. CHCTEMaTH3NPYIOTMaTepral
[pEILICHHS. Mo KJIacCU(PUKALNH 3a1a4

Knaccuueckue Paznuuust B mogxonax K BbIIBUTAIOT TUTIOTE3B 1 000CHOBHIBAIOT UX.

(hr3nueckue [PEIICHHUIO TecTa U OnpenensfoT MocIeA0BaTEIEHOCTh TPOMEKYTOUHBIX

LEJICH C yUeTOM KOHEUHOTOpe3yJIbTaTa. BeIensoT u
aHAIU3UPYIOT YCBOEHHOE paHee. PaccMaTpuBarot
MPUMEPBIKIACCUYECKUX 3a7a4 B (pU3HKE U TECTOBBIE
Baganus u3 gemosepcuit OI'D u EI'D

Pasznea |1. IlpaBuiia u npuemsbl pemenns pusnveckux 3aga4 (2 yaca)

O06mme
TpeOOBaHUS K
[pEILICHHIO
(br3nuecKux
3a1a4

dusndeckas 3agaua. Oomume
TpeOOBaHUS MIPH PEILICHUH
(u3nyecKuX 3a1a4d. DTarbl
[perieHrst PU3NIEeCKHX 3a/1a4.
PaGoTa c TekcToM 3a/maq

OTOupatoT 3a1a4u sl aHanu3a. PaboTaioT ¢ Tekctamu
3ajgad. Y4acTBYIOT B KOJUIGKTUBHOMOOCYKICHHN
MH(QOPMAIUH ATAITBI PEIICHUS

(u3uIecKux 3a1a4. AHAIM3UPYIOT, JETal0TBBIBOIBI.

AHaTu3 TeKCTa
3ajad,
COCTaBJICHHE
MTaHa penieHus
(br3nyecKuX
3ajaq

AHanmu3 Gpu3ndecKoro

SIBIICHUS; TUIAH PEIICHHUS.
BrimonHeHue Tu1aHa peleHne
Bagad. EnMHUIB ©3MEPEHUS U
[Pa3MEPHOCTH (PU3UUECKUX
BEeITMYWH. AHAJIN3 PEIICHNUS UETO
3HaYEHUE.

IAHAIUTUYECKOE U

rpaduyuecKoe pelieHne 3a1aq.

CaMOCTOSATEIBHO (POPMYITHPYIOT yUeOHYIO 3a1a4y Ha
OCHOBE COOTHECEHHS TOTO, YTO Y)KCH3BECTHO U
ycBoeHO. OOOCHOBBIBAIOT PAKTHUECKYIO
HEOOX0IMMOCTh aHATN3a TEKCTa 3a71a4. AHATU3UPYIOT
CUTyalluH, OIIMCAHHBIC B YCIIOBUAX KaUCCTBCHHBIX,
KOJIMYECTBCHHBIX, TPAKTHUCCKUX,
MCCIIEeI0BATEIbCKUX

Paznen |11 «®@u3uka kak Hayka» (1 yac)

Pons MaTeMaTHKHB
(uznke.
Dusznueckue
3aKOHBI U TEOPUH,
CpaHUILIBI UX
MPUMEHUMOCTH.

MeTtoabl HAYYHOTO O3HAHUS
pupoasl. Poib sKkciepuMenTa B
MpoIIecCe MMO3HAHMS.
MopenvupoBaHue SIBICHUHN U
00BEKTOB MpUpoIbl. HayuHble
runore3sl. Poas MaTeMaTHKNB
(bnzuke. Ou3nvecKue 3aKOHBI U
TEOPUH, TPAHULIBI UX
MpUMEHUMOCTH. [IpuHITHTT
cooTBeTCTBHS. Pu3nueckas
KapTUHA MUpa.

OOCcyKaar0T poJib SKCIIEPUMEHTA B IIpoLiecce
MO3HAHUS, POJIb MOJICTTUPOBAHUS SBICHUN 1 00BEKTOB
MPUPOJIBI IIPH PEIICHUH 3a/1a4.

PaccmaTpuBarOT IpUMeEpBI PELICHUS 33144, ICIAI0T
BBIBOJIBI O POJIM MATEMATHKH B

¢usuke. BoiOupatot Hanbonee 3¢ eKTHBHBIECTIOCOOBI
pemrenus 3a1a4. OCyIIECTBISIOT OCO3HAHHOE U
MPOM3BOJIBHOE MOCTPOCHUE OTBETOB HA KAYECTBEHHBIE
BOIPOCHI B YCTHOMM MMCEMEHHOH (hopme.

Paznen 1V «Pemenue 3a1a4 mo MexaHuke» (28 uac)




6-7 [DmeMeHTHI OTpaboTKa MPaKTHIECKUX Beibupatot Hanbosee 3¢ EKTUBHBIE CIIOCOOBIPEIICHHS
BEKTOPHOMN HaBBIKOB PELICHHUS 3a/1a4 Ha 3anad. OCYyLIECTBIAIOT OCO3HAHHOE U IPOU3BOJIBHOE
QIIreOpBbI. OIIpeIesIeHIEe OCHOBHBIX [OCTPOCHUE OTBETOB HA KAUECTBEHHBIE BOIIPOCHI B
Pewenue 3anau [MOHATUI KUHEMATUKH. yCTHOW M MUCbMEHHOH opme. Pemaror 3agaun no
MO KHHEMaTHKe IBekTopHBIE U CKaNApHEBIE KHHEMAaTHKE.

BEJIMYMHBI U IEHCTBUS C CamocTosaTenbHO GOPMYIHUPYIOT Ipodiemy,

HUMH. OroBapHBarOTCs CBSI3aHHYIO C PA3JIUYHBIMU BO3MOKHOCTSIMU OITMCAHUS
TpaHULbl TPUMEHUMOCTH Pa3INYHBIX BUJOB MEXaHUICCKOTOIBHIKECHHSL.
(bU3NUECKUX 3aKOHOB U

(bopmy.

8-9 |Martematnyeckue [PemieHue KayeCTBEHHBIX, CaMOCTOATENFHO PEIIAIOT 3aa41 Ha OCHOBE
[IpreMBbl, KOJINUECTBEHHBIX 3a1ad, COOTHECEHHMS TOT'0, YTO Y>K€ U3BECTHO U YCBOEHO
CTIONB3yeMble rpaduueckux 3aaad. [yueHHKaMu. MOJeNupyroT CUTyauuto,

TUIST pelIeHUST crionb30BaHue HCaIbHBIX POMCXOSIIYIO IPU IBUYKCHUH TEJla B Pa3IUIHBIX
OCHOBHOM 3a7jauil  |(PU3UKO-MATEMaTHIECKHX CHCTeMax OTCUeTa.
MEXaHUKH 00BEKTOB (MaTepHaIbHAs Y4acTBYIOT B KOJUIGKTUBHOM  OOCYXKICHUH
(pasnen TOUYKa, MHEpUUAIbHAs CUCTEMA  [OJYYEHHBIX DPE3yNbTATOB. AHATU3UPYIOT, ICIAIOT
-Kunemarukall) oTCUeTa) AJIs pelleHus 3a1ay. BbIBOABL.  CTPYKTYpHpPYIOT  3HaHHs,  BHOCST
(COOTHONICHUH TEOPHUHU U MOMTOTHEHNST 1 KOPPEKTUBBI.
OTIBITA,

9-10 |Anroputm OTHOCHUTENBHOCTh [TnaHupyOT NpaKTHYECKUE ACHCTBUS MO
[peIeHHs MEXaHHUECKOTO IBUKCHUSI. MCCIIETIOBAHUIO OCOOCHHOCTEH MEXaHUIECKOTO
HEKOTOPBIX TUNIOB  |(OTpaboTKa MPaKTUIECKUX ImBI>KEeHMsI. BRIOUpatoT 3¢ eKTUBHBIE CIIOCOOBI
3aja4 Ha IPUMEpPE  |[HABBIKOB 110 ONPEACICHUIO pEeLLICHNS IPAKTUYECKON 3a/1a41 U KOJIMYECTBEHHON
pelIeHns 3a7ad Ha [IepeMeEIIeHHH, CKOPOCTel py  3agadyu. BeipabaTbiBaioT anropuT™ AEHCTBHH.
OTHOCHUTEIBHOCTh  [OTHOCHUTEILHOCTH KoHTponupytoT mporecc, paboTtasi B TpyIire.
MEXaHUYECKOTO MEXaHHUUYECKOTO IBUKEHUSI. IAHAJIM3UPYIOT PE3YNIbTaThl pabOTHI.

NIBYDKEHUST IAJITOPUTM pELICHUs 3a]a4 Ha CpaBHHBAIOT Pe3yJIbTATHI C paHee
OTHOCHUTEIFHOCTD M3BECTHBIMU. [leNatoT BEIBOABI.
MEXaHHUYECKOTO IBUKECHUS
11  [3auér mo Teme: Pemienne 3aanuil Tecta 1o BriOuparot Haubosnee 3QPeKTUBHBIE CITOCOOBIPEIICHNUS
«Knnemaruka.» reme «Pa3nuyuHble BUIIBI 3agad. AHAIM3HUPYIOT YCBOCHHE IPOTPAMMHOTO
MEXaHUUECKOTO JIBIKECHHS MaTepuaia. OCyIEeCTBISIIOT 0CO3HAHHOE U
MPOM3BOJIBHOE MTOCTPOCHUE OTBETOB HA KAUECTBEHHBIE
BOIPOCHI B IMCBMEHHOM (hopMme.
12-13 MeTozp! petieHust  [MeTObl pelieHHs O00CHOBBIBAIOT BEIOOP MHEPLUAIBHBIX CUCTEM OTCUETa

3ajad Ha 3aKOHBI
HproToHa

KadyeCTBEHHBIX,
KOJTMYECTBEHHBIX,
MPaKTUYECKUX, papUUeCKIX
Bajad ¢ UCTIOIH30BAHUEM
(bopMy1 7S pacyeTa CHIIbI
TSOHKECTH, YIPYTOCTH, TPEHHUS,
CHJIBI BCEMHPHOTO TATOTEHHS,
Beca Tena.

[IPY pELIECHUY 3a7a4. ¥Y4aTcs aHaJIu3UpOBaTh YCIOBUS
3ajad, AeJaTh BEIOOPB MOIB3Y METOA PEIICHUS U
MAaTE€MaTUYECKUX IIPUEMOB PEIICHU 3a1a4
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Posp ueprexa
[IpU pELIEHUU
3a/1a4 Ha 3aKOHBI

IAHAIM3 YCIIOBUS 33744,
TpeOOBaHMS K YEPTEXKY B
Bagavye. MeTobl perieHus

IAHaTM3UPYIOT YCIIOBUE 3a/1a4H, CTPOST
BCIIOMOTATEJIbHBIC YEPTEXKU. Y CTAHABIMBAIOT
MPUYMHHO-CIICACTBECHHBIC CBSI3H MEXILY

HeroTona KOJTMYECTBEHHBIX, (bU3MUeCKUMH BETUIMHAMH, BXOAALINMU BYCJIOBHE,
rpaduUecKux 3a1ad. (hopMynaMu 1 3aKOHaMHU,
OIMCBIBAIOIIMMY 3TH SBJICHUS, CTPOSIT YEPTEKH K
Bagadam. CHHTE3UPYIOT Pe3yJIbTarT, 3alIUCHIBAIOT
CUCTEMBI YPaBHEHUNJIA peuienus 3a1ad. OLeHnBaoT
IMEeNHCTBHS OHOKIIACCHUKOB.
14-15 [Pabora ¢ TekcToM  |PelieHue 3a/1a4 Ha JIBHYKEHHUE IAHATTU3UPYIOT YCIOBUE 3a7]a4H, CTPOST
3a1ad Ha CcBsi3aHHBIX Tel. Pabora ¢ BCIIOMOTATEJIbHBIEC YEPTEKHU. Y CTAHABIUBAIOT
NBIDKEHHE [TEKCTOM, OIIOPHBIE CIIOBA. MPUYMHHO-CIICACTBCHHBIC CBSI3U MEXKILY
CBSI3aHHBIX TeEJl MaTemaTHyecKue prueMbl (bU3NUECKUMH BETMYMHAMHU, BXOASIIMMHU BYCIOBHE,
[pEIIEHUs] CUCTEM YpaBHEHHUH, (hopMyaMu 1 3aKOHaAMHU,
OTIMCHIBAIOIINX JBIKCHHUE ONMCBHIBAIOIIMMUA ~ 3THU  siBIeHUs.  CHHTE3HPYIOT
CBSI3aHHBIX TEJ [pEe3y/bTaT, 3alUCBIBAIOT CHUCTEMbl YpPAaBHEHHUH IS
pelIeHus 3aaay.
16-17 |PaboTa ¢ Tekctom  [PerieHue 3agay Ha IBMKEHUETEN |AHANIM3UPYIOT YCIOBHE 3a/1a4H, CTPOST
3a/a4 Ha [0 HaKJIOHHOM TJTOCKOCTH. BCIIOMOTaTeJIbHBIE YEPTEXKU. Y CTAHABINBAIOT
nBIDKEHHE Tea 1o [PaboTa ¢ TEKCTOM, OTIOpHbIE MPUYMHHO-CIICICTBEHHBIE CBSI3H MEXKLY
HAKIOHHOM CJIOBA. (hU3NUECKUMH BETUIMHAMH, BXOAALIMMHU BYCJIOBHE,
MI0OCKOCTH MaTemaTHyecKue prueMbl (bopMyaMu 1 3aKOHaAMHU,

[PEIIEHUs] CHCTEM YPaBHEHUH,
OIMMCHIBAIOIINX JBIKEHHE TEII
10 HAKJIOHHOM IIJIOCKOCTH

ONMCHIBAIOIIMMH 3TH SBICHUS. 3aHChIBAIOTCUCTEMBI
YPaBHEHUH IS pEIIeHNs 3a7a4, PEIIaloT CUCTEMBI
YpaBHEHUI.
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3a4CT 110 PEIICHUTIO
3ajad 1o TeMe:

Pemenwne 3amaHuii TecTa 1o
TeMe «Pa3IuuHble BUIBI

Briouparot Harbosee 3ppeKTHBHBIC CIIOCOOBIPEIICHUS
3aja4. AHATU3UPYIOT YCBOCHHE POrPaMMHOTO

uqactu A 11 u3
paznerna
~Mexanuxall

MaTEMATUYECCKUE T10AXOIbIIJIA
[peLIeHus 3a1a4 ¢
HMCIIOIb30BaHUEM
COOTHOILIEHUIN MEXTY

MEpaMH JIBUKEHUSA U MEPaMHU
B3aUMOJCHCTBUS,
BbIpaXkaeMbl€ 3aKOHAMU
IHeroToHa, 3aKkoHaMH
COXPAHEHUA DHEPTUU U
MMITyJIbCA.

«3akoHBIHBIOTOHA) [MEXaHUYECKOTO ABHKECHUS, MaTepuana. OCyIEecTBISIIOT OCO3HAHHOE U
«3axoHbl HproTOHa» [IPOM3BOJIBHOE [TOCTPOCHUE OTBETOB HA KAUECTBEHHBIE
BOMIPOCHI B TUCbMEHHOH (hopMe.

19-20 |Ananm3 ycnoBusi  [Perienue 3aja4, B yCIOBUSX [InaHupyroT  mpakTHYecKHe  JIEeHCTBUS IO
3a7auu 1o KOTOPBIX B KAUECTBE OCHOBHBIX  [MCCJICIOBAHUIO OCOOCHHOCTEW pelleHus3agaydy Ha
MeXaHUKE Ha Mep ABHIKCHUS BHICTYIAIOT 3aKOH COXPaHEHHs NMITYJIbCA.
3aKOHBI MMITYJIBC TeJla ¥ KHHeTH4Yeckast  [BeibuparoT 3(hekTHBHBIE CITOCOOB! peIIeHUS
COXpaHEHUS PHEpTHUsl, MEpaMu npakTuieckon 3agaun. KonTponupyot npouecc,
MMITyJIbCa U B3aMOJICHCTBUS BBICTYMAIOT paboTas B rpymie. AHAM3UPYIOT Pe3yJIbTaThl paboTEHI.
SHEPTUN CuJia M IOTeHIHaIbHast S3Heprusl  (CpaBHUBAIOT PE3YNILTAThI C paHEe U3BECTHBIMHU.

Tena JlemaroT BEIBOIEL.

21  [KauecTBeHHBIE Perenne kayecTBEHHBIX 337lad  |AHATM3HUPYIOT YCIOBHUS 33a4, BEICTPAUBAIOT

3aaYd Ha 3aKOH  [HA 3aKOH COXPAaHCHUSUMITYJIbCA  [TOrHMYEecKHe LEeTOYKU PacCyKICHUH.
COXpaHEHUs 1 SHEPTUU. Bri0upatoT 3¢ (heKTHBHBIE CIOCOOBI pEIICHUsI
IMITyJIbCA U KaueCTBEeHHOH 3amaun. PaboTatoT B rpymme.
PHEPTrun AHAJIN3UPYIOT PE3YNbTaThl paOOTHI.
CpaBHHBAIOT pe3yJIbTATHI C paHee
M3BECTHBIMH. [lenatoT BEIBOBI.
22-23 |Pemienne 3amau 2 [PaccMmartpuBaroTcs CrcreMaTH3NpYIOT 3HaHHA. Pemaror 3agaunHa

BaKperieHne TTOHITUH, BRIOUPAIOT

h(ddhekTUBHEIE CITOCOOHI perenns 3anad. Paborarot
C TAaHHBIMU TAOJUII B YCJIOBHAX3a/1a4. CUHTHIBAIOT
MH(OPMAITHIO C

rpa¢ukos, guarpaMM. OOCYKIar0T Pe3ynbTaThl
[pEILICHHUS, J1EJIAI0T BHIBOBI




24  Pemenue Ha ocHOBE MOHATHS «<MOMEHT BBIABIISIOT OCOOEHHOCTH BMKEHHSI TBEPIOTrOTENA.

b5 [IPAKTHYCCKUX CUJIBD) TIOJITBEPKIAOTCS CrcTeMaTU3UpYIOT 3HAHU 0 PELISHUIO 3a/1a4 Ha
3aja4 Ha yCJIOBUS  [yCJIOBHS PaBHOBECHS TBEPIOTO  [yCJIOBHUSI PAaBHOBECHSL.

[paBHOBECHS Tell rena. PemaroT npocreiiiune 3a1a4n Ha 3aKpeIIeHNe
Pemreme Peirerie KORCTPYKTOPCKHX OCHOBHBIX MOHSTUH cTaTuKU. PaboTas B mape,
KOHCTPYKTODCKHX  Bajad Ha H3rOTOBJIeHHe cictem  [<CHTPOTHPYIOT NPaBAIBHOCTE HCMONb30BAHMNS 3AKOHOB
anad Ha POCTHIX MEXaHH3MOBH pacuer  [CTATHKH IPH PELICHIH Pa3sHOYPOBHEBbIX 3a1a1
M3rOTOBJICHHUE KIIJ] moiy4eHHBIX YCTaHOBOK CrcreMaTH3UpYIOT 3HaHUA. Pemator mpocTeiime
MIPOCTBIX 3a/1auM Ha 3aKperieHue OCHOBHBIX MOHATHUH, JAl0T
MEXaHU3MOB OLIEHKY CBOMM JIMYHBIM PE3yJbTaTaM U Pe3yJibTaTaM
HaIapHUKOB. BBHINOIHAIOT IPOEKTHYIO PabOTyIIO
M3TOTOBJIEHHIO YCTAHOBOK U3 NMPOCTHIX MEXaHNU3MOB.
CrcreMaTH3UpyIOT
nHpopmanuio B Tabnunax. PaccunteiBarotKI1 /]

26 [Bauér no pemiennio [Pemenne 3anaHmii Tecta o Brioupatot Hanbosee 3hheKTHBHEBIE CITOCOOBIPEIICHHUS
3ajad 10 TeMe: TeMe «3aKOHBI CcOXpaHeHHs. [ oAdT AHATH3UPYIOT yCBOCHHAE MPOrPaMMHOTro
(3aKOHbI VCIIOBHS pABHOBECHS MaTepuana. OCyIecTBISIOT OCO3HAHHOE U
COXPAHEHHS B POH3BOJIBHOE IIOCTPOCHHE OTBETOB Ha KAYECTBEHHbIE
—— BOIIPOCHI B TUCbMEHHOH (hopme.

Y cnoBus
[PAaBHOBECHS.»

27  |[[IpakThueckas Pemennu mpakTUdeckux 3a1ad  [(CHCTEeMAaTH3UPYIOT 3HAHMS 110 TEOPUHU KOJICOAHMIA.
3ajaqa. M0 TEOPUU MEXAaHUUECKUX PemaroT npakTHYecKHe 331a4UI0 TEOPUH
OcobeHHoCTH KosieOaHuil oTpadaThIBAIOTCA MeXaHUYeCKUX KojeOaHui (0TpabaThIBAIOTCS
pemenus (Ha OCHOBHBICTIOHSTHSA: OCHOBHBIE TIOHATHUS: aMIUIUTY/a, IEPHOJ, YacTOTa,
npuMepe AMILTUTY 1, IEPUOJI, YaCTOTa, (aza
MeXaHMYECKHX haza KonebaHui). Pemaror MPAKTHUYECKUE U




KoJIeOaHuil)

Kosiebanuii. Pemarotes
Bazla4y C UCIIOJIb30BaHUEM
YPaBHEHUS TapMOHUYECKHIX
KoJIeOaHUil, YCIOBHIA SIBIICHUSI
[pe30HaHCca.

KOJMYECTBEHHBIE 33JJa4H C UCIIOJIb30BaHUEMYpPaBHEHUS
TapMOHHYECKUX KOJIeOaHUH, yCITOBHMA SBICHUS
[pe3oHaHca.

OcHoBHOe ypaBHeHne MKT

28 Tekcr 3amaun.  [Pa3sHOYpOBHEBBIC 33aa4M HA PemaroTcst Ka4eCTBEHHBIE U KOJIMYECTBEHHBIC
PaboTta ¢ CBOWCTBA MEXaHUYECKUX BOJH:  [pa3HOYPOBHEBBIC 331a4H HA CBOMCTBA MEXaHUYECKUX
ycIIoBHEM OTpakeHHe, MPETOMIICHHE. BOJIH: OTpaXeHHE, penomienue. [Ipu usydennn
3amad. Y cnoBust 3amay. [lonsaTus: MEXaHUYECKUXBOJIH OTPa0aThIBAIOTCS TIOHATHS: JUTHHA

UTHA BOJIHBIL, TIEPHO/L BOJIHBI, IEPUOJT KOJIeOAHMH YacTHIl B BOJIHE, YaCTOTA
KOJICOaHMI YaCTHUI] B BOJIHE, KOJICOaHMIA.
yacToTa KoJeOaHH.

29 Meron Meron pa3MEpHOCTEN Ha Perarorcest pa3HOYpOBHEBBIE 3a/1a4U HA CBOWCTBA
[pa3MepHOCT npuMepe 3a/1ad Ha CBOMCTBA MEXaHUYECKHUX BOJH: HHTephepeHyst, tudpaxuus. [Ipu
CP'IHpH MECXaHUYCCKUX BOJIH. M3YYCHUUMEXaHNYCCKUX BOJIH OTpa6aTLIBaIOTC$I
[PCIICHUN OCHOBHBIE TTOHSITHSA: JJINHa MOHATHA: AJIMHA BOJIHBI, ICPUOI KOHC63HHI7[‘IaCTHH B
(brznaecku BOJTHEI, TIEPHOJT KOJIeOaHUi BOJIHE, 9aCTOTa KOJIeOaHHH.

X 3a71a4 YAaCTHIl B BOJIHE, YACTOTA OLeHUBAIOT MPABIOIIOI00HOCTD, PEATUCTUIHOCTD
kosiebanuii. Uurepdepenumsin [pe3yabTaTOB (B TOM YHCIIE CIIOMOIIBIO0 METOAA
ImIpakIs MEXaHUUECKUXBOMH.  [pa3MepHocTeil). Pemaror 3agaun HECKOIBKUMU
criocodamu.

30 3aueT o Peurenue 3apanuii Tecra mo BriOuparot Haubosnee 3PeKTUBHBIE CITOCOOBIPEIICHNUS
[PELIICHUIO Teme «MexaHndeckue Bagady. AHAIM3UPYIOT YCBOCHUE POTPaMMHOTO MaTepuara.
31249110 KOJIEOAHUS U BOJTHBI» OCyHIECTBIISIIOT OCO3HAHHOE M IPOU3BOJIBHOE MOCTPOCHHUE
Teme: OTBETOB Ha Ka4eCTBEHHbIE BOIPOCHI B IIMCHbMEHHOM (hopMe.
«MexaHn4eck
MeKOJIeOaHus
11 BOJIHBI»

31 Pe3zepn
Paznen V «Pemenne 3a1a4 mo moJiekyJasipHoii ¢pusuke. CTpoeHne BeecTBa»(22 4acoB)

32 Vcnonb3oBan  |[Harnsigaele nocoOus, M1yt 1 BELAETSIIOT HEOOX0JUMYIO HH(OpMAIIHIO,
MCHATJISI IHBIX [TCXHUYCCKHE MICITIOJIb3YA HArJIsIITHBIC
ocoOuii u CpeAcTBa, 000pyAOBaHHE IS [0CcOOMSt U TEXHUYECKHE CPENICTBA O0YUECHUSIPH
TEeXHUYECKUX  |1abopaTOPHBIX 3aHSTHUH, pereHny (GU3NUECKUX 3a/a4. PermaroT pasHOypOBHEBBIE
CpCACTB T IaKTUYCCKUE MaTCpUallbl, [KOJIMYCCTBCHHBIC, KAUCCTBCHHBIC, Fpa(i)I/IquKI/IC 3aa4u.
00y4eHus yaeOHas JiuTeparypa B momouib  (OTpabaThIBaeTCs OHATHIHBIN anapaT, pacCMaTPHBAIOTCS
pu pereHun st pernenus 3a1a4.OCHOBHBIE  [TPaHUIBI IPUMEHUMOCTH 3aKOHOB Ha OCHOBE MOJIENN
(brznueck [TOJIO’KEHHUS O CTPOSHHUH —uieanbHbIN rasll.

Mx3ana4q BerecTra.




33-34

Pabota ¢
OTKPBITHIM
oankom [MA 11(EI'D)

3amadn ¢ UCTIOIH30BAHUEM
ocHoBHOTO ypaBHeHUst MKT,
YPABHEHHUS COCTOSHUS
MIeanbHOrO ra3a, ypaBHEHUN
M30MPOIIECCOB. MOHATHE
a0COIIOTHASA TeMIlepaTypa u3
oTKpBITOro Oanka ' MA 11
(EID)

Pematot pacueTHbIE 3a/1a4u C
MCIIOIH30BAHUEM OCHOBHOT'O YPaBHEHHUS
MKT, ypaBHEHUS COCTOSHUS UACATBHOTIO
rasa, ypaBHEHUH U30IMPOLECCOB. IOHATHE
A0COJFOTHAS TeMIIepaTypa U e¢ PU3nIecKuid
CMBICII. PemraroT 3a7aun ¢ HCIIOJIb30BaHUEM
CBSI3U MEX]ly JAaBJICHUEM UICATBHOTO Ta3a U
CpeaHEN KUHETUYECKOW 3HEPTUEN TEILIOBOTO
IMBMYKEHHS €r0 MOJIEKYJI 3 OTKPBITOTO OaHKa
A 11

KOM6I/IHI/IpOBaHHI)IX 3aga4
[10 MOJIEKYJISIPHOM
(r3nke

(bM3HKe ¢ WIITIOCTPAIUSIMH,
rpadUKamMH, KaueCTBEHHbBIE
3a1auu, pacyeTHBIE 3aJa4H.

35-36 |['paduk - ©cTOUHHK 3ana4u ¢ UCTIOIb30BAHUEM Pemrator rpadudeckue 3anaun 1o

nHpOpMaIuy. ocHoBHOTO ypaBHeHust MKT, MouTeKyIsipHO (hr3uke. VT U BBIIEISIOT
YpaBHEHUS COCTOSIHHS He00X0 UMYy 0 HHPOPMAIIIO U3 TpadHuKOB
MIeabHOTO Ta3a, ypaBHEHHUN M30TIPOIIECCOB. YUaCTBYIOT B KOJUIEKTHBHOM
M30TPOLIECCOB. TMOHSTHE 00CYXKJIEeHIH BBIOOpa CII0cO0a pelIeHus!
a0COIIIOTHAS TeMIIepaTypa. 3ajgau.

38-37 [PaboTa ¢ ["paduueckue 3amaun ¢ CaMOCTOSITENILHO BRICTPAUBAIOT JIOTHYECKYIO
OTKPBITHIM CTIONIb30BaHUEM OCHOBHOI'O [IETIOUKY PAcCy>KACHUI U 1EJIAI0T BHIBOBI.
0ankom [MA 11(ETD). ypaBHeHust MKT, ypaBHeHus Y4acTBYIOT B KOJJIEKTHBHOM OOCYKIICHUH
['paduueckuesanaun. COCTOSIHUSI HCaIBbHOTO rasa, po6embl. CaMOCTOSITETIBHO BEIPaOaTHIBAIOT

ypaBHEHUH U30IPOLECCOB. QT OPUTMBI UCCIIEIOBATENBCKOM

[MOHSTHE a0COOTHAS NesITEIbHOCTH 10 PEILICHHIO 33/1a4.

TemIeparypa u3 OTKPBITOTO KoHTpoiupytoT mpornecc, pabotas B TpyIie.

0anka ['A 11 (ETD) |AHaTTM3UPYIOT PE3yIIbTATHI PaOOTEHI.
[KoppeKTHPYIOT pe3ysIbTaThl 1A TeITbHOCTH.
/le1aroT BBIBOIBI.

39 WNmrocTpanuu B3ajgadax, [3a1adu M0 MOJICKYJISIPHOM 'Y cTaHaBIMBAIOT CBSI3b MEXKAY YCIOBUEM

YTEHUEHIUTIOCTPALNH. (bU3MKE C WILTIOCTPALUSIMHU. 3ajadu U WUTIOCTpaluei K 3agade. Myt n

IBO3MOKHOCTH TIOTY4EHUS BBIJICIISIOT HEOOX0AMMYI0 HHPOPMAIHIO B

MHQOPMaIUK C WUTIOCTpalMiK  (husnke n MaTeMaTrke. COTpyIHUYAIOT C

Bagadam. [yaUTeNeM MIPU PELIEHUH BOIIPOCa.
Mcnons3ys WILIOCTpaLuy, YYEHUKN
OTBEYAIOT HA BOIIPOCHI, OTHICKUBAIOT
IMTOTIOJTHUTENIbHYI0 HH)OPMALIKIO K YCIIOBHIO
3agauu. Pemaror kauecTBEHHbIE U
KOJIMYECTBEHHBIE 3a1a4H 110 MOJIEKYJISIPHOI
(buzuke

41-40 |Pemenne 3amaun M0 MOJIEKYJISIPHOM CaMOCTOSATENIEHO BHICTPAUBAIOT U IUNIAHUPYIOT

[TyTh PEIICHUs PACUETHBIX, KAYECTBEHHBIX,
rpaduuecKux 3a/1a4 Mo MOJICKYJISIPHOM
(busuke. [L1aHUPYIOT MPAKTHUECKUE NCHCTBHUS
paboTe c eAMHUIIAMH U3MEPEHNH U
BO3MOXHBIMH WX TIPE0OPa30BAHUSIMH.
Bri6upatoT 3pGpexTHBHBIE CTTIOCOOBI
MaTeMaTHYECKUX MPeoOpa3oBaHHM.
|AHAJIN3UPYIOT PE3YNIBTaThl PA0OTHI.




43-42

Perenue 3amad ¢
HETIOJTHBIMH

MaHHBIMU (HA TIpUMEpE
[pEIICHMS 3a1a4 Ha
OTHOCHUTEIIEHYHO
BIIQ)KHOCTH BO3IyXa)

OTHOCUTENBHAS BIaKHOCTh
Bo3ayxa. [IpakTndeckue npueMsl
M3MEpPEHHS OTHOCUTENbHON
BIIQ)KHOCTH CIIOMOILIBIO
MCUXPOMETpA.

Onpenenenre OTHOCUTENbHOMN
BJIAXKHOCTUBO31yXa. PeanbHblii
ras.

Bosnyx. ITap. [Ipnunnsl
pasIn4Ms B HA3BaHUIX

Mcnonb3yroT NpakTHYECKUE MPUEMBI

M3MEPECHHS OTHOCHTEILHOM BIIAKHOCTH C
MOMOIIIBIO IIcuXxpoMeTpa. COBEpIIEHCTBYIOT
HABBIKU pa0OTHI C IICUXPOMETPUICCKOH
rabiuieli. PaboraroT B rpynmnax. Mcnonas3yroT
AHAJIOTHIO B CPABHEHHUSIX CBOWMCTB BEIIIECTB.
[TpumeHstoT MeToA HHPOPMAITHOHHOTO

rmoucka. CTpyKTypUPYIOT 3HAHHUSL.
CaMOCTOSTEIBHO CO3a0T CIIOCOOBI PEIICHUS
Mpo0JIeM TBOPUYECKOTO M TIONCKOBOT'O XapaKTepa.

[T1anpaboTs! Hax
[TPOEKTOM.

[Paznuune KpUCTAIUNIMYECKUX U
aMop(HBIX CTpYKTYp. PocT
KpUCTAJUIOB. Pemienue
[IPOEKTHBIX 3a/1a4 110
BBIPAIBAHUIO KPUCTAJIIOB

44 |Konctpykropckuesagauu u [KOHCTpYKTOpCKHE 3a1a4i U Y4acTBYIOT B KOJUIEKTUBHOM OOCYXIECHUU
3a/1a41 TPOEKTHOT'O 3a7aqyl IPOEKTHOTO paboThl HaJl MHHHU-TIPoeKTOM. [lmaHupyroT
COJEpPIKaHUs. COJIep KaHUs: MOJICNb Ta30BOT0  [IPaKTUYECKUE ACUCTBHS 1O ONpEACICHUIO

TepMOMETpa; IICUXPOMETpa OTHOCUTENBHOH BIaKHOCTH BO3AYyXa.
Bri6uparoT 3¢ pekTrBHBIE CTTOCOOBI pelIeHuUs
MpakTUieckoi 3aia4yn. PaboraioT Hax
COo37aHNEeM IPOoAyKTa nmpoekTa. KoHTponupytot
porecc, paboTasi B rpynne. AHaIM3UPYIOT
[pe3ysbTaThl paboThL. JlenaroTBBIBOIBI.

46-45 3auéT 110 pereHuo Pemienue 3a1anuii Tecta o Bribupator Hanbonee >pexTuBHbIe CrIocOGHI
Bajaum3 pasjena (1)OpMe A 11 (EFB) [0 TIO [PCIICHU 3a1a4. AHaJ'II/ISI/IpyIOT YCBOCHHE
«MonekynspHasghuznkay  [pazaerny -MonekynspHas POrpaMMHOro MaTepHana. OCyIeCTBIAIOT

buswkal 0CO3HAHHOE U IIPOU3BOJIHOE IIOCTPOSHUE
OTBETOB Ha KaueCTBEHHBIE BOIIPOCHI B
MUCbMEHHOH (opme.

47 |Anroputm CBoiicTBa TOBEPXHOCTHOTO CaMOCTOATENLHO BEIPA0ATHIBAIOT AITOPHTMBI
peLeHHs c110s1 KUIKocTu. M3yueHue MCCIIEI0BATENbCKOM JEeSITENbHOCTH 110
CCIIe10BaTEeNILCKOM CBOWCTB IMIOBEPXHOCTHOTO M3y4eHHIO CBOWCTB MMOBEPXHOCTHOTO CJIOS
agauu (Ha puMepe CJIOSI YKUJIKOCTH. kuakocTu. KonTtponupyror mpouecc, paboTass
peleHus 3a/1a4 Ha KanuuispHele sSBICHUS. rpymme. AHaIH3UPYIOT pPe3YyJlbTaThl pPabOTHI.
CBOWCTBa lccnenoBarenbckue 3aaqnHa KoppeKTupytoT pe3ynbTaThl AesITeIbHOCTH.
[10OBEPXHOCTHOI OCJIOS OTIpeJIeIICHHsI paJinyca TOHKHX /lenatoT BbIBOABI. PematoT
DKHJTKOCTH ) KaITUILISIPOB. LiCCIIeI0BATEIbCKUE 3a/1a41 HA OINIPEISIICHUS]

[paznyca TOHKHX KaluuIspoB.
48  |[IpoexTHbIe 3a1a4H. CTpoeHue TBEPABIX TE. [[naHUpyIOT MpaKTHYECKHUE ICHCTBUS 110

MICCIIETOBAHNIO OCOOCHHOCTEN CBOWMCTB
TBEP/IBIX TEIl. 3AaHUMAIOTCS TTIOUCKOM
MH(pOpMaIK, padoTaoT ¢ TA0IHUIIAMU B
CIpaBOYHOH JUTEpaType. BeiOuparot

B GEKTHBHBIE CIIOCOOBI PEelICHHST IPOSKTHON
3agaun. Kontponupyiot nponecc, padoras B
rpyrine. AHaTU3UPYIOT PE3yJbTaThl PadOTHI.
JemaroT BHIBOIBI.




50-49

Pemenue pacueTHBIX
BajayHa CBOMCTBO
TBEPIBIX TEIL.

Pemenue npakTU4eCKuX U
[pacUETHBIX 33714 Ha
OTIpeIeTIeHIEe OCHOBHBIX
rapamMeTpoB,
XapaKTEPU3YIOIIHNX
MEeXaHUYECKHUE CBOMCTBA
TBEPBIX TEIL

[TprUMEHSIOT METOI HH(POPMALIMOHHOT'O
rmoricka. CaMOCTOSTENBHO CO3Ia0T CIIOCOOEI
peleHus mpo0jIeM TBOPYECKOro U
[MOMCKOBOTO XapakTepa. Koppekrupytor,
OIICHMBAIOT JICHCTBUS MapTHEpPA.
IAHATH3UPYIOT PE3YJIbTAThI PEIICHUS 33134,
MCTIONB3YS CIIPABOYHYIO JIUTEPATYPY.
OKa3bIBalOT MIOMOIIb HATAPHUKAM TPU
[PEIIEHUU KOHKPETHBIX BOIIPOCOB IO
HEO00XOIMMOCTH

52-51

[IpaxkTuky™m 1o

PETIEHUIO 33a4T0 TEME
«CBoiicTBa NapoB,
PKUIIKOCTEH M TBEPIBIX
Tem».
CamocTosTensHaspadoTa.

IToBTOpEeHKE MaTepuana
paznena «MosekymsipHast
(bnzuka» Pemenue
[PACUCTHBIX 3a1a4 Ha
CBOMCTBO MAPOB, )KUAKOCTEHN
TBEPABIX TN

Bb11€AI0T 1 0CO3HAIOT YCBOEHHOE M UTO €Ile
HY>KHO YCBOHTB. [ [pUMEHSIOT METOX
MH(GOPMALMOHHOTO NoUcKa. CTPYKTYpUPYIOT
BHaHKA. CaMOCTOSITENBHO TUIAHUPYIOT ITYTH
[PEILICHHSI CAMOCTOSITENbHON PaOOTHI.
IAHATM3UPYIOT PE3yIbTAThI PEIICHUS 3a/1aY,
MCITIOJIB3Ysl CIIPAaBOYHYIO JTUTEPATYPY.

53  |Pe3epB
azes VI «OcobeHHOCTH peleHus 3a1a4 o TepMoanHaMuke» (18 yacos)

54-55 [[eomerpuueckas PaGora raza B TepMOAMHAMUKE.  |YcTaHAaBJIMBalOT HEOOXOAUMMOCTD BBISICHCHHS
MHTEPIPETALVS Urenue rpadukos. MaTeMaTHYeCKO MOJIeNH MOHATHS «padoTa B
(bU3MYECKNX BETMYHH ["eomeTpuyeckas TEpPMOIMHAMUKEY, TIPAKTHIECKOE
[IpU pelIeHu: 3a1a4 1Mo MHTEprpeTanus padoThl B MCITOJIb30BaHKE TA30B KaK pabOUmX Tel B
(1)I/I3I/IKG [TCPMOAVHAMUKE [TCPMOINHAMUYCCKUX CUCTEMAX. HHIyT u

BHIJICISIFOT HEOOXOIMMYI0 HH(OPMAIHIO.
O0cyxat0T 3PPEKTUBHOCTD UCIIOIB30BAHUS
rpadu4ecKoro npeacTaBleHus paboThl B
TepMOIMHAMUKE.

56-57 |Pemenne pacueTHBIX BakpernseHne IpakTHIECKIX BbI1EISI0T M OCO3HAIOT YCBOCHHOE U UTO €LIE
BajayHa ONpe/elICHUe HABBIKOB HCIIOJIb30BAHUS HY»KHO yCBOUTB. [IpUMEHSIOT MeTONT
BHYTPEHHEH YHEPTHUU U MOHATUI «BHYTPEHHSS H(OopManmoHHOTro oncka. CaMoCTOSTEIBHO
[pPa0OTHI TEPMOJMHAMUYEC [PHEPrus» u «paboTa razay. CO37aI0T CIIOCOOBI PENICHHS TPoOIEM
KOIl CHCTEMBI. Perienue rpaduueckux u TBOPUECKOTO M MIOMCKOBOI'O XapaKTepa.

[pacUEeTHBIX 3a]1a4 KoppeKkTHpyIoT, OLIEHUBAIOT ACHCTBHUANAPTHEPA.
AHAITU3UPYIOT PE3YJILTATHI PEIICHHS 3a/1a4.
58-59 MeTon cxem npu [IpakTHueckre U pacueTHbIC KoppekTupytoT, OLIeHUBAIOT IEHCTBUS

[PCHICHNU 3a1a4

3aJlayy Ha MCIIOIb30BaHHUE
3aKOHA COXPAHEHUS YHEPTUUAIIA
TETUTOBBIX TIPOIIECCOB.
CxemaTnyeckoe 1

rpaduyeckoe n300paxxeHue
MporieccoB 0OMEHa PHEPTHUEH.

mapTHepa. AHAJIU3UPYIOT YCIIOBHSA 3a/1a4,
SIBJICHUS1, KOTOPBIE OMMCAHBI B YCIIOBUU
Bagaun. CTPOST CXeMbI U rpaduKy.
OKa3bpIBalOT OMOIIb HAIIAPHUKAM TPH
[PELLICHUN KOHKPETHBIX BOIPOCOB I10
HEOOXOTUMOCTH.




71

Pe3eps

Pasznes VII “OcHoBHBIC MOAXO0ABI K PEIICHUIO 3a/1a4 M0 JJIEKTPOCTATHKE M 3aKOHAMIIOCTOSIHHOT0 TOKa” (29 yac)

72-73

74-75
76-77

78-79

[TpuHIMI CUMMETPUT
MpUPEIICHNH 331a4I0
QIIEKTPOCTATHKE

[IpuHUIMI CUMMETPUHN
[pUpEIIeHNH 331a4T0
JIEKTPOCTATHUKE

ATITOPUTM peTeHUs
3a71a4 Ha ompe/esieHIe
OCHOBHBIX XapaKTEPUCTUK
[10J151 3aPsLKEHHOU
[IOCKOCTH,

cdepbl u 11apa.

AJNTOpUTM pelIeHns 3ajad
Ha OnpeAeIeHne
OCHOBHBIX XapaKTEPUCTUK
[OJIs 3apsHKEHHOMN
[IOCKOCTH,

cdeps! 1 mapa.

Perenue rpaduyueckux,
KayeCTBEHHBIX,
KOJINYECTBEHHBIX 3a7a4 Ha
BaKOH COXpaHEHUs
PIIEKTPUYECKOTI0 3apsaaa U
BakoH KynoHa

[TpuHIUIT CHMMETPHU TTPH
pereHnr TpaduiIecKux,
KayeCTBEHHBIX,
KOJTMYECTBEHHBIX 33/1a4 Ha
[pacueT HampsHLKEHHOCTH
PIIEKTPOCTATHYECKOTO MO,
[Pa3HOCTH MOTEHINAJIOB,

AJITOPUTM pELICHUS 3a1a4 Ha
oTIpeieNIeHIe OCHOBHBIX
XapaKTepUCTHK OIS
3apsiKEHHOM TJIOCKOCTH,
cdepsl u 11apa.

IATITOPUTM pELIeHHS 3a]1a4 Ha
oTIpeJiesIeHEe OCHOBHBIX
XapaKTePUCTUK OIS
BapsiKEHHOM TJIOCKOCTH,
ceps! 1 mapa.

DHCPTIHUU SJIEKTPUICCKOI'O IOJIA.

My T ¥ BBIAEIAIOT HEOOXOAUMYIO
MHPOPMaLUIO. YYacTBYIOT B KOJUIEKTUBHOM
00CYXIEHNH B3aNMOAECHCTBUI
HaJIEKTPU30BAHHBIX TEJl.. aHATU3UPYIOT
XapakTep JIEKTPOMarHUTHBIX
B3auMonercTBui. Pemaror 3agaum.
CrcTeMaTH3UPYIOT MOJIyYeHHbIE 3HAHUS.

Y4acTBYIOT B KOJUJIEKTUBHOM O0CYXICHUH
[pa3JIMYUil B IPOSBICHUAX
PIEKTPOCTATUYECKHX MO pa3imuyHbIX
MICTOYHUKOB. BBIAEIAIOT 37IEMEHTHI
CHMMETPHUH Ha KapTax MEKTPUUECKUX MOJIEH.
CrucTeMaTU3UPYIOT MaTepuail. AHATU3UPYIOT
[pE3yNIBTaThI, NEHA0T BEIBOJIBL.

1crnoap3yI0T METOT aHAJIOTUIA ITPU PELLICHUU
3a/1a4 Ha OIpeJielIeHe OCHOBHBIX
XapaKTEePUCTUK AIIEKTPOCTATUIECKOTO OIS
BapsKEHHOH IUI0CKOCTH, c(hepsl, 1apa.
cnonp3yIoT rpaduvecKyro HHTEPIPETALUI0
M300paKeHUS KapT MoJiei

IMcIIoNb3yI0T METO/I aHAJIOTHH TIPH PELLIEHUH
Bagad Ha OmpeJesieHHe OCHOBHBIX
XapaKTEePUCTUK HIIEKTPOCTATUIECKOTO MOJIS
BapspKEHHOM TIOCKOCTH, cepsl, mapa.
IMcnonp3yioT rpadu4ecKyro HHTEPIPETALUIO
M300paXKeHUs KapT MOoJIeH

80

[{udporsie
00pa3zoBaTeIbHbIEPECYPCHI
B TIOMOIIbH PeIaroIIeMy
Bamaqdu (Ha mpuMepe 3a1ad
[103JIEKTPOCTATHKE)

Ennnas komteknust LIOP
http://school-
collection.edu.ru/ PaGora ¢
KaTasioroM. ITpumepsl
[peLICHUS 337124 110
PIIEKTPOCTATUKE U3
Koyekiuu [JOP

[PaboraroT ¢ katasioroM EanHoni

kosexuuul [OP http://school-
collection.edu.ru/

IPaboTatoT ¢ kaTasmorom. PaccmaTtpuBaior
[IpUMEpHI PELLIEHUS 3a/1a4 110
briekTpocTtaTukens kosekuuu [{OP.
PeraroT KauecTBEHHBIE U pacUeTHBIE
Bamayn. AHATH3UPYIOT U KOPPEKTUPYIOT
[pE3yIBTaThl AEATEIBHOCTH.

JlemaroT BRIBOJIBI.
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81-82

MeToasl 1 IMPUCMBI
[P€HICHUA3aa4Y Ha

MCTOI[I:I " IPpUCMBI PCIICHU
3aga4d Ha OIIPCACIICHUC

IBeICTpanBaroT JJIOTHYECKYIO LIETTOUKY
pacCy>KAECHUH IpU aHAJIN3€ YCIOBUS 3a/1a4.

oTkpeiTorodoanka ['MA 11
(ET'D)

-OnexktpoanHamukal B
oTkpbiToM Oanke [ A 11
(EI'9), ®UIIN Ha
oTpesiesieHre
IIEKTPOEMKOCTH
KOHIEHCATOPOB, CHCTEMBI
KOHJIEHCATOPOB. DHEPrus
HIIEKTPUYECKOTO MOJIS
KOHIEHCATOPOB

oTpeieIICHIE PIIEKTPOEMKOCTH 'Y4acTBYIOT B KOJUICKTHBHOM O0OCYXJICHUH
PIIEKTPOEMKOCTH KOHJICHCATOPOB, CHCTEMBI [yCTIOBHS 327144, TIOAXOJIOB K PEIICHHIO.
KOH/ICHCATOPOB,CUCTEMBI  [KOHACHCATOPOB /lenaroT BBIBOABI. YYaCTBYIOT B 00CYKICHUH
KOHJICHCATOPOB BBIBOJIOB, AaHATU3UPYIOT U OOBSCHSIOT
PE3YIIBTATHI.
83-84 [Pemenwne 3amaq Ha U3 PaGota c pazgenom (OTBICKHBAIOT U CHCTEMATH3UPYIOT 33]]a4H TI0

Teopun KOHIeHCaTOpoB. CaMOCTOSITEIEHO
BEIPA0ATHIBAIOT AJITOPUTMBI TPAKTHYECKOM
iesiTeNIbHOCTH. PermaioT kauecTBeHHbIE U
pacueTHbIC 3aMaui. KoHTpOIupyloT mpoiecc,
[paboTas B rpyIie. AHATH3UPYIOT Pe3yJIbTaThl
[paboThI. KOppeKTHPYIOT pe3yabTaThl
iesiTenbHOCTH. JlenaroT BEIBOIBL.

3agad CHCIOJIb30BaHUEM
npasui Kupxroda.

MCTIONb30BaHUEM TPaBHII
Kupxroda.

85  [Tect mo Teme Pernenue 3ana4 Ha 3aKOH Bri6oupatoT Hanbosee 3pHeKTUBHBIC CIIOCOOBI
«DJIEKTPOCTAaTUKA Kynona, mpuHImn [pereHus 3a1a4. AHATU3UPYIOT YCBOCHUE
» 1o cTpykrypel A 11 CYNEpIIO3ULIUY TOJIEH, pacyeT [IporpaMMHOro marepuaia. OCymecTBISIIOT
(ET9) OCHOBHBIX XapaKTEPUCTHUK OCO3HAHHOE U ITPOU3BOJIBHOE IIOCTPOCHUE

HIIEKTPOCTATHUECKOTO TOJIS, OTBETOB Ha KaueCTBEHHBIE BOTIPOCHI B
TeOpHIO0 KOHICHCATOPOB MICBMEHHOHN Qopme.

86-87 KonmmuecTBeHHbIE [Tpuems! pacuera CaMOCTOSITEIEHO aHAJIM3UPYIOT YCIIOBUS
(pacueTHsbIe) COTIPOTHBIICHUS CIIOMKHBIX Bajad, COCTABIISIIOT MJIaH PEIICHHS, YEPTAT
3ajayy Ha 3aKOHBI PIIEKTPUIECKHX IIeTIeH. CXEMBI SJIEKTPUUIECKUX TETICH.

MOCTOSTHHOTO TOKa 3a/iaun Ha ONIMCaHUE CucTeMaTH3UpyYIOT H3y4eHHOE.
PIIEKTPUIECKHX IIeTier IBrIcka3pIBAIOT B YCTHOH (pOpME CBOE MHEHHE
[MOCTOSTHHOT'O DJIEKTPUIECKOTO 0 PallMOHAIBLHBIX MYTAX PEUICHUs 3a/1a4
TOKa C IIOMOIIbI0 3akoHa OMa
ITISITIOTHON LIETTN

88  [Merossl perieHus [IpakTrueckue 3a1auu Ha CaMOCTOSITEIBHO CO3/IA0T CIIOCOOBI PEIICHHS
[MPaKTUYECKUX H 3aKOHBI [IOCIIE0BATEILHOT O po0JeM TBOPUECKOTO ¥ TOUCKOBOTO
DKCTICPUMEHTAITBHBIX 33/1a4 [[TapaJuIeIbHOTO xapakTepa. KoppekTupyroT, OlleHHBaIOT

COCIMHEHHS TPOBOTHHKOB, neiicTBUS MapTHepa. AHATU3UPYIOT
CMEIIaHHOE COeANHEHHE [pe3yIbTaThl PEIICHUS 3a7]ad Ha 3aKOHBI
[TPOBOTHIKOB [0CIIe/I0BaTEIFHOTO H apalIeIbHOTO
COCITHEHUSI TTPOBOTHUKOB.
89-90 |AiropuT™ perieHus ATITOPUTM pEIIeHUS 3a1a4 C M cIonp3yI0T aNrOpUTM PENICHMS 3a1a9 Ha

rpaBmia Kupxroda as pacyera nenei
[TOCTOSTHHOTO TOKA. AHAIM3UPYIOT CXEMBbI
PIEKTPUUECKUX LIETIEeH, COCTABIISIIOT
PKBUBAJICHTHBIC BAPUAHTHI, OCYLIECTBIISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb




91
93-92

DKCcKypcus asicoopa
rHpOpMaIn
coCTaBlICHHUA3aa4 Ha
oIpeaeeHuepadoThI
1l MOIITHOCTH
HIIEKTPUIECKOTOTOKA

OtkpeiThiii 6ankl A 11
(EI'D)
(DnexkTponnHaMUKa)

KauecTBeHHEBIC,
PKCTICpUMEHTATLHBIC,
BaHMMAaTeNIbHBIC 3a7a4H,
Baja4yu C TEXHUYCCKUM
comep kaHrueM Ha
oTIpeieIcHIe paboThHI 1
MOIITHOCTD 3JIEKTPUUECKOTO
TOKA.

OtkpeiThiii 6ank [HA 11

(EI'D) (OnexTpomnHaMuKa).
Permrenre kaueCTBEHHBIX,
[PACUCTHBIX 3a/1a4 Ha
OTIpeICTICHHE
PIIEKTPOABIKYIIEH CHIIBI
CTOYHHKA ToKa. 3aKoH OMais
TOJIHOM IIETIHU.

NIy v BBILIEISIOT HEOOXOAMMYIO
rH(OPMAITHIO. YJacTBYIOT B KOJJICKTHBHOM
00CYKICHUH TIPUMEHEHUSI STHX TIOHSATHH B
bK3HHU. COCTaBIISIO U PEIIAlOT KAYECTBEHHBIE,
bKCIIepUMEHTAIbHbIE, 3aHUMaTeNbHbIE 337291
Ha orpeneneHne paboThl U MOITHOCTH
SIEKTPUUECKOTO TOKA. AHATU3UPYIOT
[pe3ynbTaThl. KOppeKTHpyIOT pe3yabTaThl.

PaGoTarot ¢ nHpopmanmeit no
CHCTEMaTH3aI[UH 3a]1a4 U3 OTKPBITOrO OaHKa
EI'D mo onpenenennto 3/1C 1 BHyTpeHHETO
CONPOTHUBIICHUS UCTOYHHKA TOKA.
CaMOCTOSATENBFHO BEIPA0aTHIBAIOT ANTOPUTMBI
nesitenibHOCTH. KOHTpOHpyIOT mporiecc,
[paboTasi B rpyIine 1o pemeHuo 3ajaad ¢
MCITOJIb30BaHHEM 3akoHa OMa IS TIOJTHOU
[ery. AHATU3UPYIOT PE3YJIbTAThl Pa0OTHI.

94

MGTO,I[I:I PpCHICHUA
IKQ4E€CTBCHHBIX 3aJ1a4

KoMOuHUpOBaHHBIE 3a1auHA
ONKCaHUE LIENEH TOCTOSIHHOTO
PIEKTPUYECKOTO TOKA B
PIEKTPOJUTAX, BAKyyMe,
razax, MoJyMpOBOJHUKAX

CaMOCTOSATENFHO BBIPAaOaTHIBAIOT aITOPUTMBI
[peIIeHrs Ka4eCTBeHHBIX 3a7a4. Pemator
KauecTBeHHbIE 3a1a4i. KoHTpomupytoT
mporecc, paboTtas B rpymnmne. AHUIU3UPYIOT
pe3ynbTaThl paboTel. Koppektupytot
[pe3yNIbTaThI IEATENBHOCTH. J[€1af0T BBRIBOIBI.
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PeliieHre MPOEKTHBIX U
KOHCTPYKTOPCKHX3a1a4

KoHCTpyKTOpCKHUE 33/1a4H 110
PKEJTAaHHIO: YCTAHOBKA JUTS
HarpeBaHUs KUIKOCTH Ha
3aJaHHYI0 TEMIIepaTypy,
[POCKTHI M MOJICITH
PICKTPUPHUITHPOBAHHOMN
BUKTOPHHBI, MOJICITH
M3MEPUTENHHBIX IPUOOPOB,
MOJIEIT «YEPHOTO SIHKa» U
npyrue

|AHATU3UPYIOT CBOU BO3MOXKHOCTH TIO
[peanm3anuy npoekTa. PazpabaTeiBaroT 1mian
BBITIOJTHEHHS ITpOoeKTa. PemaroT
KOHCTPYKTOPCKHUE 3a/1a4H T10 JKEITAHUIO;
YCTaHOBKA T HArpeBaHUS KUAKOCTH Ha
3alaHHYI0 TEMIIEPaTypy, IPOEKTHI U MOJEIN
PIeKTPU(UITUPOBAHHON BUKTOPHHBI, MOJICIIH
M3MEPUTEITHHBIX TPHOOPOB, MOJIEH «IEPHOTO
SITITKay» 1 IpyTHe

97-96 [Tect o TeMe

PewieHre 3amad Ha 3aKOHBI
[MOCTOSSHHOTO TOKa, pacyeT
OCHOBHBIX XapaKTePUCTUK
PIEKTPUYECKUX LICTen

Briouparot Hanboee 3 PpeKTUBHBIE CITOCOOBI
[pEIICHUS 3a7a9. AHATU3UPYIOT YCBOCHHE
mporpaMMHoro Marepuana. OcymecTBISIFOT
0CO3HAHHOE U MPOU3BOJIHHOE MOCTPOCHHE
OTBCTOB Ha KA4YCCTBCHHBIC BOIIPOCHI B
MUCHMEHHOH popme.

~[TocTosaHHBIH
PIEKTPUIeCKUHTOKI 10
ctpykType [ TA1l
(EI'9)

98- Pe3zepB: 5 yacos

102

[loBTOpEHME

HUToro: 102u

IIpumepHoOe TeMaTHYeCKOe MIAHMPOBaHMeE Kypca 1o Bbioopy «U30paHHbIe IJ1aBbI
pusukm» (comnpeaeseHneM OCHOBHBIX BHI0B YUeOHOM AeSITEJIbHOCTH 00y4aI0IIMXCs)

11 kiaacc

No Tema ypoka

(DNIEMEHTHI COJIEpIKaHUS

X apakTeprucTUKa IeSITENbHOCTH YUalluXcs

4acoB)

Paznen VIl «®u3nveckas 3agaya. [IpaBuia u npuembl pemenus pusndecknx 3aaau»(Illosropenue) (9

1 Ddusnueckas
3amaya. MeToabl
[pelIeHus 3a1a4.
OT1ansl pabOTHI HAJT

dusnueckad 3agada. Coctas
(bu3ndYecKoii 3a1aun.
Knaccudukarms puzndeckx
3aja4 1o TpeOOBaHUIO,

O0CyX1al0T BONIPOC paOOThI C TEKCTOM 33j1a4,
CHCTEeMATH3UPYIOT MaTepHa 10
Kaaccu(UKaIMuy 3a1a4. AHATH3UPYIOT
Bagaum, KOTOpPBIE TIPEICTABICHBI T BEIOODA.

[BBITIOJTHCHUC
I/ICCJIC,ZIOBaTCJIBCKOﬁ pa6OTBI.

Bagaueil. CoJiep>KaHUIO, CIIOCO0Y Pa30uBaroT mpouecc peieHns 3a1a4m Ha STarbl.
IloBTOpeHne 3aaHusl, Cioco0y pPeleHusI. OOMeHHNBaOTCs pe3yIbTaTaMU
MPOrpaMMHOI0 AJITOPUTM pelIeHus 3aa4 1o
MaTrepuaa (uznke

2 Knaccuueckue Pemenne knaccuueckon BeIaesnstoT 1 aHaIM3HPYIOT YCBOGHHOE PaHee.
(busnueckKue (hr3nyecKkoif 3aaun, PaccmaTprBarOT MpUMEPHI KIIACCHYECKHUX
3aaun. [IpaKTUYECKOM 3aa4uM U anad B Grsnke, paboTaroT B TpyIIme.

CoCTaBIISAO TUTaH Pa0OTHI HAJI 33 Ia4ECH.
AHATH3UPYIOT PE3yIbTaT




3 MeToanyeckue MeTtoandeckre mocoous 1o PaGoTa ¢ nHpOpMannei B mpeniaraeMbIx
OCoOus 110 [pEITICHUIO 3a11a4 110 (hHU3HKE METOINIECKIX TIOCOOMSIX K KypCy U
[pEIICHUIO 32124 yaeOHmKax. PaboTa ¢ comep:kaHieM 1o BOIIPOCY

[IPUMEPOB PEIeHHUs 3a/1a, YKa3aHUSaITOpuT™Ma
[PEILIeHNsT 33/1a4 TOTO WM MHOTO Kiacca. OOpasibl
[pellIeHUs CepUil 3a1ay.

AHanmU3UpyoT HHPopMaro. OOMeHHBaIOTCS
OTILITOM

4 [Kiraccudukanus [TogOopka pa3IMIHBIX 3a7ad, PaboTa ¢ nadopmarneii. CpaBHUTEIHHBINA aHATH3
3agady 1o OTJIMYAIOIIUXCS 110 PA3IMYHBIM  [IPUMEPOB aOCTPAaKTHBIX U KOHKPETHBIX 3a]ad,
[pa3TIYHBIM [Ipr3HaKaM 3a1ad ¢ TPON3BOACTBEHHBIM U KyJIBTYPHO-
MpU3HAKAM ICTOPUYECKHUM COJIEp>KaHUEeM, 3aHUMATEIbHBIX

Banad. CucremMaru3anus 3aad 1mo crnocoly
3aaHus yCIoBUs (TEKCTOBBIE, Tpaduyeckue,
3a1aun-pUCYHKH,3a1a91 — OTIBITHI).

lccemyroT mpuMeps 3a1ad, pa3TuIatonuX CAIo
CTETIEHU CJIO)KHOCTHU. J[e1atoT BEIBOJIbI

5-6 OcobeHHOCTH [TonOopka pa3nu4HbIX 3a1a4 PaGoTaroT B rpynnax. AHaTM3UPYIOT IPUMEPHI
HEKOTOPBIX BUJIOB  [(Tpadmdeckue, pacyeTHBIE, Baad U3 MoA00PKH, PEATIOKEHHONYIUTEIIEM.
3agay TBOpYECKHE) VccnenyroT ocobeHHOCTH
(rpadmueckue, (hOpMYITHPOBOK BOIPOCOB B PACYETHBIX H
[pacueTHbIE, TBOpUecKuX 3amadax. CpaBHUBAIOT
TBOPUYECKHE) [pe3ynbTaThl aHau3a. JlenaroT BHIBOIBI.

7-8 OreHOYHbIE [lon6Gopka O1eHOYHBIX 3ajad, PaGoTaroT B rpynmnax. AHaTH3UPYIOT IPUMEPHI
Baa4m, 3a7a49u C 3a/1a4 ¢ HeTIOJTHBIMHU Basia4 U3 MoA00PKH, MPEATIOKEHHONYIUTEIIEM.
HETIOJHBIMU manHbIME. KaduecTBeHHBIE MccnenyroT 0COOCHHOCTH
JTAHHBIMU. Bagadu, 3aJa4r C TCXHUYCCKUM (bOpMyJ'H/IpOBOK OTBETOB B OLICHOYHBIX
KauecTBeHHBIE CoJlepyKaHUEM. Banmavax. MccienyroT JaHHbIe YCIOBHS 3a]1a4C
3a/1aun, 3a7a49u C HETMOJTHBIMU JaHHBIMH. PaboTaroT ¢
TEXHUYECKUM mHQOpMaIel B 3a1a4ax ¢ TEXHUIECKUM
CoJlepyKaHUEM. coJlepkaHueM. AHAITU3UPYIOT 0COOEHHOCTH

(hopmynupoBok. JlenaroT BBIBOJBI

9 3aHMMaTeIbHbBIE COopHuky 3ama4. TekcTol IPaGoTatoT B rpymnmax. AHAIU3UPYIOT TPUMEPHI
3agadu. 3a1aqn C Bajgad c OJUMITHATHBIM Bajad, enaroT nmoadoopku 3axad. Mccnenyror
HMCTOPUIECKUM coJiep)KaHueM 0c0OEHHOCTH (POPMYITUPOBOK 3aHUMATEIBHBIX
coJiep)KaHueM Banad. MccieayroT naHHbIe YCIOBUS 33124 C

MCTOPUYIECKUM cozepkaHneM. PaboTaror ¢
mHpOpMaLue. AHAIU3UPYIOT OCOOEHHOCTH
(hbopmysinpoBoK.JlenaroT BEIBOIBI

Pemenue 3ana4 B pazgene | X “Daexkrpomarnutusie Kosie6anus U BoaHbI” (35 yacoB)




10-11

MaTtemMaTH4eCcKHue
[TPUEMBI OTTUCAHHS
MeXaHHUYECKHX
KOJIeOaHMI

MaTteMaTHIeCKOe OIMCaHNC
MeXaHNYECKUX KOIeOaHUil.
Pemrennst 0CHOBHOTO
ypaBHEHUS K0J1e0aTeIIbHOTO
nBrokeHusa. OCHOBHBIE
IMOHATHH K0JIEOATEILHOTO
IBHIKEHHSI, OCHOBHBIE
XapaKTEPUCTUKHI
MEXaHUYECKUX BOJIH.

M cronb3yoT BO3MOXKHOCTH MAaTEMaTHIECKOTO
QHAJIM3a JUIs OMHCAHUAMEXaHUUSCKUX
KOJICOaHUH, aHATTM3UPYIOTPEIICHHUS] OCHOBHOTO
YpaBHEHUS

[K0J1e0aTeIbHOTO IBMKeHNUS. PemaroT 3agaunna
BaKpEIUICHHE OCHOBHBIX MOHSITHI
KOJIEOATELHOTO JIBUKCHUS, OCHOBHEIC
XapaKTCPUCTUKH MEXaHUUESCKHUX BOJIH.

12-13 |Pemenue 3agauno  |[IpakTudeckue 3a1aun Ha Beioupatot Hanbomnee 3hHEeKTUBHBIE CIIOCOOBI
reme: «Cria OTIpeIeTIeHIEe OCHOBHBIX pemIeHus 3a1a49. AHAJIH3UPYIOT YCBOCHUE
|AMriepa u [MOHSITUH TEOPUU MATHUTHOTO mporpaMMHoOro Marepuana. OcymecTBIsIOT
JlopeHua» rmons. [IpaBuiio neBoit pyku no OCO3HAHHOE U MPOU3BOJILHOE OCTPOEHUE OTBETOB

OTIPEICTICHUIO HATIPABIICHUS Ha Ka4eCTBEHHBIC BOIIPOCHI B YCTHOHHU
ImeticTBUA cui Amnepa u MUChbMEHHON (opme. PeraroT 3aaun Ha
UlopeHua. onpenenenue cuil Amnepa u Jlopena
CamocTosiTennbHas paboTa 1mo

[PELICHUIO 3aJaHUI TecTa

14-15 (CucremaTu3ariysi OtkpeiTeiii 6ank THA 11 (EI'D). [Pabotatot ¢ urpopManueii. AHATU3UPYIOT
3amad ¢ -OJeKTpOMarHuTHEIE siBiieHMsAl,  [rekcThl 3ama4. CHCTEMATH3UPYIOT IO
KOHKPETHBIM 3aauu 10 TEOPHUUMArHUTHOTO COJIep )KaHUIO. PELIAIOT 33/1a4H B TPYIIIIaX.
TeMaTH4eCKUM 0TSt OCYIIECTBIISIIOT CAMOKOHTPOJIb U
collepkaHueM (Ha B3aNIMOKOHTPOJIb TIPH PEIICHUH 33724 10 TEME
[IpIMEPE TEMBI —-MaruuTHOe Tonell
—-MarautHoe
rosel

16-17 |-Kaxmoe ciioBo 3agaun pa3HbIX BUJIOB Ha AHATH3UPYIOT TEKCTHI 3a/1a4. PaboTatoT B
ITOJKHO UMETh OTMCaHUE SIBICHUS rpynme. Permmaror 3aaun pa3HpIX BUIOB HA
cmbiciil. Pabora ¢ AIIEKTPOMAarHUTHON OIMCAHUE SIBIICHHS DIICKTPOMArHUTHON
MOHSATUHHBIM MHIAYKIIUW: 3aKOH MHIyKIHK. OCYIIECTBISIOT OCO3HAHHOE
armapaToM U PIIEKTPOMAarHUTHON [TPOM3BOIBHOE TIOCTPOCHHUE OTBETOB Ha
(hU3UYECKUMU WHIYKIWY, TpaBuio JleHa,Ha Ka4ueCTBEHHbIE BOIIPOCHI B YCTHOH 1
TePMHUHAMU oTpe/ieNieHre WHYKTUBHOCTH, mcbMeHHOH (opme.

SHEPTUM MarHUTHOTO TTOJISL.
du3nveckne NOHATUS U
TePMUHBI
18 TpeboBanus K TpeboBanus K 0hopMIIEHUIO CamocTosATeNbHO (POPMYIHPYIOT IPOOIIEMY,

oQopMIIeHHIO
[pereHus
(buznueckoi
3agaun.

pereHus GU3NIECKOn
3a1aun. DIIeKTPOMarHUTHAS
mHnykusa. Hampaenenne
MHAYKIIMOHHOTO TOKA.
SIBIeHNIE CAMOMHTYKIIHH.
J1C caMOuHIYKITHH.
MHIYyKTHUBHOCTb.

CBsI3aHHYIO ¢ opopmiIeHneM QU3NIECKUX 3a1ad.
Bricka3biBalOT cOOCTBEHHOE MHEHHE T10
pobneme. Pemaror 3agaun Ha sBNeHNE
caMOMHIYKIKU. CpaBHUBAIOT BAPHUAHTHI
pemeHust ¥ 0POPMIICHUS 3a]1aY.

OCyIIEeCTBIISAI0 KOPPEKTUPOBKY




[lepuo 1 yacToTa
KoyeOanwmii. [lukmnaeckas
yacToTa U (paza KoneOaHMA.

19-20 [[Ipuemsl u OTtkpoIThIl 0ank [THA 11 PaGotator ¢ nHpopManuel. AHATH3UPYIOT
CroCOOBI (ET'D). OnexTpomMarHuTHbIE ycioBHs 3a1a4. CUCTEeMaTU3NPYIOT MaTepHal.
peLeHns sIBIICHUS. SIBIIeHNE Perraror aHanorn4Hele 3a1a4M Ha SBJICHUE
buznueckux QJIEKTPOMAarHUTHON MHIAYKLUY,  [CAMOMHIYKIIMH, OIPEEICHUE SHEPTUU
Bagad. Meron CaMOMHIYKIIUU MArHUTHOTO 1oJIsl. JlenaroT BBIBOABI O TOM, TIPU
AHAJIOT M. PEILICHUN KaKUX 3a/1a4 YMECTCH B HCIIOJIb30BaHUU

METOJI aHAJIOTUI

21-22 DdbdeKTUBHOCTD 3amayn Ha pacyeThl Lernei IAHATU3UPYIOT YCIIOBUSI 3aa4. Perrator
MaTeMaTHYECKHX MEpPEMEHHOTO TOKa: XapaKTe- Bajadu Ha pacyeT LeNel NepeMEeHHOr0 TOKa C
METO/OB PEIICHUs]  [PUCTUKU IIEPEMEHHOTO MCII0Ib30BaHUEM TPA(YUIECKOTO METOAA PELICHUS
Bajgad 1o Qusmke PIIEKTPUYECKOTO TOKA, Bajgad, ¢ MOMOIIBIO COCTABICHUS CUCTEM

DIIEKTpUYE-CKUE MAIINHBI, ypaBHEeHUH. PemmatoT 3agaun B o0memBuHe,
TpaHchopmarop. paboTaroT ¢ SAMHUIIAMH H3MEPCHHM.
OCyIIECTBIISII0 KOHTPOJIb X CAMOKOHTPOJIb

23 DddhexTuBHOCTD 3amayn Ha pacyeTsl Lemnein AHaTM3UPYIOT YCIIOBUS 3a1a4. PemaroT
MaTeMaTHYECKUX [IEpEMEHHOr0 TOKa: XapaKTe- 3a1auy Ha pacyer Lened NepeMEeHHOT0 TOKa C
METO/IOB PEHICHUSI  [PUCTUKH TIEPEMEHHOTO MCITOJI30BAaHHEM METOJa BEKTOPHBIX
3agad o gusnke RIIEKTPUYIECKOTO TOKA, niarpamm. PemmatoT 3agaun B o01wem Buae,

QIIeKTpUYe-CKUe MAIIKHB, [Pa0OoTaIOT ¢ eIMHULIAMH U3MEPEHHH.
Tpancopmarop. OCYIIECTBIISIIO KOHTPOJIb U CAMOKOHTPOITH

24-25 ([Tect mo Teme Pemenwne 3aqa4d Ha sBIICHHUE Beroupatot Hanbomnee 3¢ (heKTHBHBIE CIIOCOOBI
-SIBneHne PIIEKTPOMAarHUTHOW MHIAYKLIWHM,  [pELICHHUs 3a/1a4. AHAIH3UPYIOT YCBOCHHE
biiekTpoMarHUTHOW  [pacyeT Iernel mepeMeHHOTo nporpaMMHOro marepuaina. OCyecTBISIOT
MHTyKIIWH. PIIEKTPUIECKOTO TOKa 0CO3HAHHOE U MPOM3BOJILHOE MIOCTPOCHUE OTBETOB
[lepeMeHHBII Ha KauecTBEHHBIE BOIPOCHI B TUCbMEHHOM (hopMe.
BIIEKTPUYECKUM
Tokl mo cTpykType
[TMA11 (EI'D)

26 Matemartrka npu YpaBHeHHil KoneOaHMii Ha [IpoBepsIOT CBOM 3HAHUS 110 TEOPUU
[pEeLLICHUN OCHOBE aHAJIOTHH IPOLIECCOB, MexaHUUeCKUX KojeOaHui, paboTtas B mape.
(bu3nIecKux POUCXOSIUX B MoenupyoT CUTYaIHIO B 3JIEKTPHUYECKON
anay - MEXaHUUECKUX U KOJIe0aTeNbHON CHCTEME «KOJIe0aTeNbHbIN
MHCTPYMEHT DIIEKTPHYCCKUX KOHTYp». MCIIONB3yIOT aHATIOTHIO B
CCIIeIOBAHMSI. KOJIeOaTEeNLHBIX CUCTEMAX. [10CTIe10BATEIEHOCTH MaTEMaTHYECKIX

mpeoOpa3oBaHUil, 3aHUMAIOTCS
ricciieIOBaHUAMU. AHAIU3UPYIOT
[pe3ynbTathl. JlenatoT BHIBOIBI.




27 KommbroTepHBIC OTpaboTKa MPaKTHIECKUX M cImonp3yI0T KOMITBIOTEPHBIEC U
TEXHOJIOTHH JJIs HABBIKOB 10 PELICHUIO 33/1a4Ha  [KOMMYHHKATHBHBIC TEXHOJIOTHH AJIS
MOJEIINPOBaHUS XapaKTePUCTUKU MOJIEJINPOBaHMS IpoLecca KoieOaHui B
MpOLIECCOB PIIEKTPOMAarHUTHBIX CBOOOMHBIX  [KosebaTenbHOM KOHTYpe. COCTaBIISIOT allrTOPUTM
KoJIeOaHUi B KoneOaHui [MOCTPOCHHUS pelIeHHsI TaKuX 3aaa4.BeiOupatot
KOJIe0aTeTbHOM b PeKTHBHBIE CTIOCOOBI MATEMATHICCKUX
KOHTYpe rmpeoOpa3oBaHU.

IAHATH3UPYIOT PE3yIbTAThl PaOOTHI.

28-29 |\ Duznueckuii OTpaboTKa MPaKTUIECKUX M cronp3yoT KOMIBIOTEPHBIE U
CMBICJI HaBBIKOB I10 PELICHHUIO 33la4Ha  [KOMMYHHKATHBHBIE TEXHOJIOTHH IS
MOJYYEeHHOTO P |HAXOXKJCHUE OCHOBHBIX IMOJICIMPOBAHMS TIPOLIECCOB CJIOXKEHHUS BOJIH.
peLeHnn XapaKTePUCTUK MeXaHWIeCKUX  [COCTaBIISIOT &JITOPUTM ITOCTPOCHHUS PEIICHHS
(hH3IIeCcKOn BOJIH, OTIMCAaHUE PE3yIHTATOB TaKuXx 3a1a4d. Beiouparor a3 heKTUBHBIE CIIOCOOBI
3agadu MHTEepPEPEHLINH U MaTeMaTHYECKHX MPeoOpa3oBaHuid. AHATH3UPYIOT
pe3yibTaTa, ero nmQpaKIiy BOJH. (bu3MUECKUil CMBICI MOTYYEHHOTO P PEIICHUU
MHTEPIPETAIHS. (hrzmueckoit

Bagadu pe3ysbTaTa.

30-31 [Bamauwm pa3HBIX 3amaun Ha CBOWCTBA Brioupatot HanOomnee 3h(heKTHBHBIE CITOCOOBI
BUIOB HAa CBOWCTBA  [3JIEKTPOMArHUTHBIX BOJIH: pEIlIeHNsT 33/1a4 Ha CBOMCTBA 3JIEKTPOMArHUTHBIX
DIIEKTPOMArHUTH mHTEpQepeHuns, TUPPaKIHs, BosiH. OCYIIECTBIIAIOT OCO3HAHHOE U
bIX BOJIH. oJIsIpr3aIus MPOU3BOJIBHOE MTOCTPOCHUE OTBETOB Ha

KAU4ECTBEHHBIE BOIPOCHI B YCTHOWHIIN TUCbMEHHOU
(hopme 1o BEIOODY.

32 Knaccudukarus Bamaun mo CTO [TpoBepsitoT cBou 3uHaHus mo CTO, paboras Briape.
zagad mo CTO u QHAJIOTUYHBIE 110 1crionp3yIoT aHAIOTHIO B
pUMEpHI UX [CO/EPKaHMIO 3a/1a4aM Ha [10CTIe10BATEIEHOCTH MAaTEMaTHYECKIX
[peIIeHusl. [TMA 11 (EI'Q) ipeoOpa3oBanuii npu pemennu 3axaq mo CTO.

AHAITU3UPYIOT PE3yNbTaThl. J{eNaloTBHIBOIBI.

33-34 [Pemenue 3amau no  [3amaum mo CTO PaGoTaror ¢ nnpopmanueil. CucreMaTu3upyIOT
CTO u3 OTKpBITOrO  [aHAJIOTHYHBIE 1O cBou 3Hanus 1o CTO, pabotas B rpyre.
0ankaEl'D COJEp KaHUIO 3a7a49aM Ha CucteMaTH3upyIoT 3a1aunn3 OTKpeITOro 6aHka

[TMA 11 (EI'D) EI'D npu pemeHnu
Banad mo CTO. AHanM3UpPYIOT pe3yIbTaThl.
/eTaroT BBIBOIBI.

35 Indpoeie 3amayn Ha IOCTPOEHHE Beioupatot Hanbosee 3(hheKTHBHBIE CIIOCOOBI
oOpa3oBaTelbHbIE  |[M300pa’keHUH B pa3IMYHBIX PELLICHUS 33/1a4 [TOCTPOCHUE N300pasKeHU B
[pecypchsl B OTITHYECKUX CHCTEMAX, Pa3JINYHBIX ONTHUYECKUX CUCTEMaX,

MOMOILb OIIPEIEIICHHUIO XapaKTepa OTIPEICIICHHIO XapaKTepa N300paXXeHusl, pacyeTy
peraroIemMy n300paXKeHus1, pacyeTy YBEJIMUEHHS ONITHYECKUX crcTeM. OCyIIeCTBISIOT
Bamauu (Ha YBEJTUYICHUS ONITUIECKUX 0CO3HAHHOE U NMPOU3BOJIHLHOETIOCTPOCHUE OTBETOB
npuMepe 3a/1a4 0 [CUCTEM. HA Ka4eCTBEHHbBIE BONPOCHI B YCTHOM HJIH
reoMETPHUUECKON MUCBMEHHOH (opMe IO BEIOODY.

OTITHKE)




36

IPemenmne
CCJIEIOBATEIILCKUX
3agady Ha

SIBJIEHHE TTOJTHOTO
OTpaKeHUs
BHYTPEHHETO
OTpa)KEHUS CBETA.

[TpenomiueHue cBeTa Ipu
ITPOXOXKICHUHN Yepe3 IPaHHMILy
pazmena cpell. 3aKoH
[TPEIIOMIICHUSI.
OTHOCUTENbHBIN U
AOCOTFOTHBIH ITOKa3aTeNb
npenomieHud. SBnexHue
[TOJIHOTO BHYTPEHHETO
OTpakKEeHUSI.

TL1aHupyrOT NpaKkTUYECKUE ACHCTBUS O
MCCIIeI0BaHNI0 0COOEHHOCTEH
[pacTIpOCTPaHEHHUS CBETA Yepe3 TPaHUILY
pa3zena AByX cpea. BeiOuparoT s pexTrBHBIC
CIIOCOOBI pelieHHs MPAaKTUUECKON 3a/1a4H.
KonTpomupytot npomecc, paboTas B TpyTIie.
IAHATH3UPYIOT Pe3yabTaThl padoTel. [lemator
BEIBOJIBI O TIOBEICHUH cBeTa. M3 obuiero
BBICTISIIOT YaCTHOE, HAOIIOMAOT SBJICHHE
[TOJTHOTO BHYTPEHHETO OTPaKCHHUS.

37 Pemenne OTpaboTKa MPaKTUIECKUX Myt caMocTosITeIbHO 3PPEKTUBHBIC TyTH
MPaKTUIECKUX HAaBBIKOB 10 PELICHUIO 3ala4Ha  [IOCTPOCHUI M300paskeHUH B KIIACCHUECKUX
3a7ad4 110 3aKOHBI FEOMETPUYECKOM ONITHYECKUX yCTpoiicTBax. PaboTaroT B rpymnmax.
reOMETPUIECKOM OTITUKH OTpabaThIBAIOT IPAKTUYECKUE HABBIKH
OTITHKE COCTaBJICHUS XapaKTEPUCTHK U300paskeHUN B

TOHKHX JIMH3aX.
CucTeMaTH3UPYIOT U KIIaCCU(DUIHPYIOT
M300paKeHHS

38 Tect mo Teme KavecTBeHHEbIE, Beibupatot Hanbosee 3(hheKTHBHBIE CIOCOOBI
—Pemenue 3agay KOJINYECTBEHHBIE, peleHns 3a1a4. AHaJIU3UPYIOT YCBOCHHE
o TBOpYECKHE 3a/1a4H1 TI0 NporpaMMHOro Marepuaina. OCyecTBIsIOT
reOMETPUIECKOM reOMETPUUYECKON ONTHKE 0CO3HAHHOE U NMPOU3BOJILHOE IOCTPOCHUE OTBETOB
orrrukel mo Ha Ka4eCTBEHHBIE BOIPOCHI B IMMCEMEHHOM (hopMe.
ctpykrype A 11
(EI'3)

39 Peurenue KavecTBeHHbIE U PaboTarot ¢ napopmanueit u3 OTKPHITOro
KauyeCTBEHHBIX U KOJMYECTBEHHBIE 3a/1a49H 110 banka I'MA 11 (EI'D). Ananusupyror
KOJINYECTBEHHBIX reme -H3nyuenns u ciektpoil,  [ycrnoBus 3ama4. CHCTEMAaTU3UPYIOT MaTEpUAaL.
Bajgad 1o Teme —I11kana 371eKTpOMarHUTHBIX Pemrator 3anaun. OcynecTBIAIOT OCO3HAHHOEH
~U3nyuenus u BOJIHI. [IPOM3BOJILHOE TIOCTPOCHHUE OTBETOB Ha
creKTpbil. Ka4eCTBEHHbIE BOTIPOCHI, OTBETHI HA BOIPOCHI B

[PACUYETHBIX 3aJlauax B MUCbMEHHOW (opme.

40- Pe3epn: 5 yacon

44
Paznen X “PemieHue 3a1a4 M0 KBAaHTOBO# pu3nke H aTOMHOIi pusnke” (25 yacos)

45 B ocHOBe MeTO0B  (3a7auM HA TEOPHIO \AHANU3 (HOPMYIIUPOBOK (PH3MUYECKUX 3aKOHOB IS
[peIeHus (doroahdekra, Ha ypaBHEHHE (boroaddexra. YscHeHUS X CMBICIA IPUPEILICHUH
(hu3nIecKuX OWHINTEHHA 11 Bagay. Myt caMmocTosTeNbHO
Bamay — (boroaddexra B GEKTUBHBIEC TTYTH IOCTPOCHUS PEIICHUH B
(buznueckue 3agadax Ha 3aKoHBI (hoTo3dpekra. PaboraroT
BaKOHBI rpymmnax. OTpabaThIBaOT MPAKTUYECKUE HABBIKH

AHaJIM3a yCJIOBHA 3aJay.




46-47

MareMaTHuka —
MHCTPYMEHT
MCCIICIOBAHMS TIPH
PEIICHUH 337124 110
(buzuke

3amaun Ha TCOPHUIO
hoToaddekra, Ha ypaBHCHUE
D¥HIITEHA UTSA
hoToaddexTa U3 OTKPHITOTO
0anka 'MA 11 (EI'D)

IPaboTarotr ¢ mHbOpManme. BEIOMpaoT METOBI
MaTEeMaTHYECKUX PEIICHUH, TPUBOISAIINX K
HAXO0KJICHUIO HEU3BECTHBIXBEIUYMH B 33]1a4e.
PemaroT pa3nmudHbIME CIIOCOOAMU.
IAHATU3UPYIOT PE3YIILTATHI.

JlenaroT BBIBOJIBI O PAIlMOHATBHBIX MPHEMaX
pereHus. PemaroT pacyeTHble U KaYeCTBCHHBIC
Bagauu.

48-49 |Pemrenue 3agadHa 3amaun Ha pacyeT IPaboTaroT ¢ HOHATHIHBIM almapaToM, C
pacyer XapaKTepUCTUK (POTOHOB, nHpopmanueit u3 OtkpoiToro 6anka EI'D.
XapaKTEePUCTUK CBETOBOE JABJICHUE W3 IAHATU3UPYIOT pe3yibTaThl paboThl. Pemator
(hoTOHOB, oTKpeITOro Oanka A 11 [pacdeTHbIe 3a7a9n. KOpPEeKTHPYIOT pe3yabTaThl
CBETOBOE (EI'D nesaTeNbHOCTU. [lenaroT BEIBOKI.
naBeHUE U3 CucTeMaTH3UPYIOT MaTepuall pacueToB
OTKPBITOrO OaHKa XapaKTepUCTUK (OTOHOB, CBETOBOTO
A 11 (EI'D TaBIICHUS.

50-51 [Pabora c 3amayr Ha MOJIETTH ATOMOB H CaMOCTOSITEIEHO BRIPA0ATHIBAIOT AT OPUTMEI
TEPMUHOJIOTHEN roctynarsl bopa MPaKTHYECKON AeaTenbHOCTH. KOHTpOIHpyroT
[PY PEIICHUN nporiecc, paboras B rpyimie. Paborator ¢
3ajgad Ha MOJENU [MOHATUIHBIM aNmapaToM. AHAIN3UPYIOT
ATOMOB U [pe3yabTaThl padOoThl. KOPPEeKTHPYIOT pe3yabTaThl
mocTyiatel bopa nesiTelbHOCTH. J{enatoT BEIBOIBI.

CucTeMaTu3upyOT MaTepUal.

52-53 [Tect mo Teme Pemenue 3amad Ha pacder IPaGoratoT ¢ nH(OpMAaIHE IO TOBTOPEHUIO
«CBeToBbIC OCHOBHBIX XapaKTepUCTUK MaTepraia o Teme. Beiouparor Hanbonee
KBaHTBD», KBaHTOB M CTPOCHHUE aTOMa P GEKTUBHBIE CIIOCOOBI PEeIICHHS 3a/1a4.
«ATOMHas IAHAIN3UPYIOT YCBOCHHUE MIPOIPAMMHOT0
(buzuka» no MaTepuana. OCyIIecTBISIOT OCO3HAHHOE U
ctpykType [ TA1l [IPOU3BOJIBHOE IIOCTPOCHHUE OTBETOB Ha
(ETD) KaueCTBEHHBIC BOIPOCHI B MUCbMEHHOU

hopme.

54-55  |Anroputm [IpaBuia cMereHus i BCcex CTpykTypupytoT 3HaHHsL. CaMOCTOSITEIBHO
pellleHns 33/1a4Ha  [BHJOB pacrnazia. MexaHu3m CO3JIAIOT CIIOCOOBI pelIeHUs TPodIeM
HaIMCaHHe OCYILIECTBIICHUS IIPOLIECCOB TBOPYECKOT0 U IIOMCKOBOT'O XapaKTepa.
peaKkuui pacnaga. EctecTBeHHas u [pemiaratot adropuT™ pemeHus 3aaad.
PaIMOAKTHBHOTO MCKYCCTBEHHAs KoppeKTHPYIOT, OIIEHUBAIOT JICHCTBHS
pacriana, Ha 3aKOH  [paIi0OaKTUBHOCTb. mapTHepa. AHATM3UPYIOT PE3yIbTaThI
PaIUOAKTHBHOTO [peIIeHus 3aaay.
pacniaza

56-57 [JneMeHTHI 3anauun Ha 1eeKT Macc, CaMocTosATENLHO (OPMYIIUPYIOT MTpodIIeMy,
MCCIIeI0BaHUs BHEPTHUIO CBSI3M SApa aToMa. CBSI3aHHYIO C BOSHUKHOBEHHEM Je(eKTa Macc.

[IpY pEIIEHUN
3aja4 Ha pacyeT

SInepHble peakuuu.
Kiaccugukaius siuepHbIx

BricTpanBaroT JOTHIECKYIO METIOUKY
[pacCy>KIEHUU M JIeTA0T BBIBOJBI. Y YaCTBYIOT




PHEPTHUU CBA3U
ATOMHBIX SACP

[peaKui

B KOJIJICKTUBHOM OOCY>KICHUH TIPOOIIEMEL.
CaMOCTOSTEIIBHO BBIPa0aThIBAIOT aJITOPUTMBI
MCCIIEI0BATEIBCKOM JESITETBHOCTH T10
BBISICHCHHIO PA3]INYMi B SHEPTETHUECKIX
BBIXOJaX SACPHBIX peakiuii. Bmecte ¢
yauTEeNIeM OOBSCHSIOT IPUYHHBI pPa3IHIni
PHEPTETHYECKOTO BHIXO/1a Pa3IMYHBIX
SITEPHBIX PEAKIMid. PemaroT kauecTBEHHbBIE U
[pacueTHbIC 3a/1a4H.

58-59 |PermreHue Ha 3aKOHBI [3aa4yM HA pacyeT PaGorator ¢ mH(popManueit. CucTeMaTH3UPYIOT
(bU3UKK aTOMHOTO  [PHEPreTHYECKOro BBIXOa CBOU 3HAHUS [0 TEOPUUCTPOSHHS ATOMHOTO
ssapa n3OTKPBITOTO  |AEPHBIX PEaKIUi STpa ¥ IpeBpalleHus aTOMHBIX siiep, padoTast B
oankaEl'D AHAJIOTMYHbIE T10 CpyImme.

COIEp KaHUIO 3aJauaM Ha CucteMaTu3upyroT 3agauu u3 OTKPBITOTO
TMA 11 (ET'D) 0anka EI'D mo teme. AHanu3upyror
pe3ysbTaThl. [{enaroT BRIBOMBI.

60-61 [Tect mo Teme KauecTBeHHkbIe, Bribupatot Hanbosee 3(hheKTHBHBIE CIOCOOBI
—Ctpoenue KOJINYECTBEHHBIE, peieHus 3a1a4. AHAJIU3UPYIOT YCBOCHHUE
ATOMHOTO sIIIpa. TBOPYECKHE 3a]Ia4H T10 NporpaMMHOro Matepuana. OCyIecTBISIOT
SnepHbie sIIepHON (HU3HKE 0CO3HAHHOE U MPOU3BOJILHOE MOCTPOCHUE OTBETOB
peaxiuul mo Ha Ka4eCTBEHHBIE BOIPOCHI B ITMCEMEHHOH (hopMme.
ctpyktype [1A1l IAHAIM3UPYIOT OTBETHI BPACUETHBIX 3aJa4ax.
(ET'D) /lenaroT BBIBOZBI

62-63 [3auer mo Teme Bomnpocs k 3aueTy BEIOMPAIOT 110 JKENaHUIO TEMBI U3 Pa3JIesioB
«ANTOPUTM «AJNTOPUTM PELICHHUS 3a1a4II0 (bU3MKHU IS COCTaBJICHHS JITOPUTMA PELLICHHS
PELICHNS 331a410  [BHIOPAHHOM TeMe) 3agad. AHAIM3UPYIOT YCBOCHHE IPOIPAMMHOI0
BHIOpaHHON Matepraia. COCTaBISIOT aJrOPUTMBI PELICHUS
reMe» 3agad. OOMEHUBAIOTCATOTOBBIMU PE3yIbTaTaAMH.

OCyIIeCTBISIOT KOHTPOJIb ¥ CAMOKOHTPOJIb

64- Pe3eps: 5 yacoB

68

Pa3znen Xl «Pemenne 3aga4. [llogroroska k F'HA 11 (EI'D) 33 uaca

69 Crienudukanus u Crnenudukanus u Wiyt 1 BBLAEISIOT HEOOXOAUMYIO
KOAU(PUKATOD KOIU(pHUKATOP MH(POPMAIIUIO JIUIsl OCO3HAHUS TOTO, TIO
KOHTPOJIBHBIX KOHTPOJIBHBIX KaKkoMy MPUHLMITY CKOHCTPYHPOBaHBI
M3MEPUTETHLHBIX M3MEPUTENBHBIX MATEPUATIOBIUI  [KOHTPOJIbHO-U3MEPUTENbHBIE MAaTePHAIIb IS
MaTepHaIOB IS [POBEACHUS B bk3ameHa 1o ¢usuke B 11 xiracce. CrymaroT
MpOBEJICHNS B COOTBETCTBYIOIIEM IOy [YAIUTEIIs, BCTYNAIOT B JIMAJIOT, YYacTBYIOT B
COOTBETCTBYIOIIEM  |[MHOT'O roCy1apCTBEHHOTO KOJIJIEKTUBHOM 00CY>KJI€HUH BOIIPOCA.
roxy ['MMA 11 mo HK3aMeHa 10 (PHU3HKE OTBE4ar0T Ha BOIIPOCHI.

(buzuke

70-71 |[lemoBepcus lemoBepcust Mty T 1 BBIIETSAIOT HEOOXOTUMYTO

KOHTPOJIBHBIX KOHTPOJIBHBIX nHpopmanuio. CocTaBIsIOT HHOOPMALHIO U3

M3MCPUTECIIbHBIX

M3MCPUTECIIBHBIX MaTCprUaJIOB

«Crneunduxarymn» u «Kogudukaropa ¢




MaTepHUaIOB IS
MPOBEACHUS B
COOTBETCTBYIOIIIEM
rony I'NA 11 no
(buzuke

st
MpPOBEIECHHUS B COOTBETCTBYIOILIEM
roxy TMA11l o ¢puzuke

conepkanuem «Jlemoepcumn». Ciymaior
[YIUTENs, BCTYMAIOT B TUAJIOT, YYaCTBYIOT B
KOJUIEKTHUBHOM OOCY KIIEHUH CO/IEPKaHHUs
KMM. OTBe4aroT Ha BOIIPOCHI.

72-73 |PemicHue TpeHnpOBOYHBIE KOHTPOJIBHO- Briouparot Hanbo1ee 3PPEKTUBHBIE CITOCOOBI
TPEHUPOBOYHBIX M3MEpUTEIbHBIEMATEPUANBI [0 [PELICHHUs 3a/1a4. AHATU3UPYIOT YCBOCHHE
KonTponbHo- ctpykrype A 11 (ET'D) [porpaMMHOro marepuana. Pemaror 3agaun.
M3MEPUTENbHBIX M cnonb3yroT Bce BO3MOXKHBIE TIOAXOIBI K
MaTepHaIoB MO [PEILICHHIO 3a7ad. AHAM3UPYIOT OTBETHI B
ctpykrype [MA11l [pACUETHBIX 3a/1auax. J{enaroT BEIBOIbI.

(EI'D9)

74-75 |Pemenue 3amad 1 3anaun 1o Tumy 1 gacTu Brioupatot Hanbomnee 3h(heKTHUBHBIE CITOCOOBI
MacTH 1O THUILY KOHTPOJIbHO-H3MEPHUTENbHBIC [perieHys 3ajgad. AHaTU3UPYIOT YCBOSHHE
KonTposbHo- MaTepuasl o ctpykrype [MA  [mporpaMmMHoro Matepuana. Pemarot 3agauu.
M3MEPUTETBHBIX 11 (EI'D) Mcnonp3ytoT Bce BO3MOXHBIE TOAXOABI K
MaTepHasoB IO [pEIICHHIO 3a7a4. AHATM3UPYIOT OTBETHI B
ctpykrype [MA 11 [pacueTHBIX 3a/7a4ax. J(eaaroT BEIBOIBI.

(ET'D) 10 3amanuii Ha yCTAaHOBIECHUE COOTBETCTBUS U
IMHOXECTBEHHBII BEIOODP, BKOTOPBIX OTBETEHI
HEOOXOIUMO 3aIMucaTh B BUJIC
MOCJICIOBATEIILHOCTH ITUD.

76-77 |Pemenue 3amad 1 3anaun 1o Tumy 1 acTu Brioupatot Hanbomnee 3hheKTHBHBIE CITOCOOBI
MacTH 10 TUITY KOHTPOJIbHO-H3MEPHUTENbHBIC [perieHys 3ajad. AHaTU3UPYIOT YCBOCHHE
KonTtposbHo- Matepuainsl o ctpykrype [MA  [mporpamMmMHoro matepuaina. PemaroT 3agauu.
M3MEPUTEIIBHBIX 11 (EI'9) Mcnonb3ytoT Bce BO3MOXKHBIE TOAXOAbBI K
MaTepHasoB IO [PEIICHHIO 3a7a4. AHATU3UPYIOT OTBETHI B
ctpyktype A 11 BaJlaHUSIX HA YCTAHOBJICHUE
(ETD) COOTBETCTBHSI © MHOYKECTBEHHBIN BHIOOD, B

KOTOPBIX OTBETHI HEOOXOIUMO 3aIHCaTh B BUJE
[OCJICI0BATEIILHOCTH ITUD.

78-79 |Pemenue 3anay 2 3amaqy 1o TUIY 2 4acTH Bribupatot Hanbosee 3¢heKTHBHBIE CLIOCOOBI
MacTH 1O THILY KOHTPOJIbHO-H3MEPHUTEIbHBIC [perIeHys 3ajad. AHaTU3UPYIOT YCBOCHHE
KonTposbHo- MaTepuaisl o ctpyktype [MA  [mporpamMmMHoro Matepuana. Pemarot 3agaun.
M3MEPUTEIIBHBIX 11 (EI'D) Mcnonp3ytoT Bce BOZMOXKHBIE MTOAXOAbBI K
MaTepHasoB 1o [PEIICHUIO 3aj1a4. AHATM3UPYIOT OTBETHI B
ctpykrype A 11 BaTaHMsIX, 00BETMHEHHBIX OOIIUM BUIOM
(EI'D9) NesITeNIbHOCTH — pellleHue 3a/1a4 (3a1aHusl ¢

KpaTKHM OTBETOM)
80-81 [Pemenwue 3anau 2 3aa9u 1Mo TUIY 2 4acTH Brioupatot Hanbosee 3(h(heKTHBHBIE CIIOCOOBI

MacTH 110 TUITY
KonTposbHo-
M3MEPUTENHHBIX
MaTepHaIoB MO
crpykrype A 11
(EI'D9)

KOHTPOJIBHO-U3MEPUTEIHHBIE
MaTepuansl o cTpykrype ['MA
11 (EI'9)

[pelIeHus 3aa4. AHaTU3UPYIOT YCBOCHUE
mporpaMMHOro matepuana. Pemaror 3agaun.
M cmonp3yIoT BCe BOZMOXKHBIE ITOAXOBI K
[pELICHUIO 3a/1a4. AHAIM3UPYIOT OTBETHI B
BaJaHUAX, 00bEIUMHEHHBIX OOIIUM BUIOM
MeSTeILHOCTH — PeIIeHUE 3a1a4, IS
KOTOPBIX HEOOXOAMMO TTPUBECTH




[pa3BEPHYTHIN OTBET.

82-83 |Pemenue 3agau 2 3anaqu 1o TUMY 2 YacTH Bribupatot Hanboee 3¢hheKTHBHBIE CIOCOOBI
MacTH MO TUILY KOHTPOJIbHO-H3MEPUTENBHBIC pelIeHus 3a1a4y. AHATU3UPYIOT YCBOCHHUE
KonTponbHO- MaTepuaisl mo ctpykrype [MA  [mporpamMmMHoro Matepuana. Pemraror 3agadn.
M3MEPUTETbHBIX 11 (EI'D) Mcnosib3ytoT BCE BO3MOYKHBIE MOAXOIbBI K
MaTepHaIoB MO [pEILICHHIO 3a7a4. AHATU3UPYIOT OTBETHI B
ctpyktype A 11 BalaHUsIX, 00BETMHEHHBIX OOIITIM BHIOM
(EI'D) MeSTeILHOCTH — PEIICHUE 3a1ad, IS

KOTOPBIX HEOOXOAMMO IIPUBECTH
[Pa3BEPHYTHIN OTBET.

84-85 |Pemienue 3agay 2 3a1a4uu 1Mo TUIY 2 4acTH Briouparot Hanbosee 3hHEeKTHBHBIC CIIOCOOBI
MacTH 1O THUILY KOHTPOJIbHO-H3MEPHUTENbHBIC [pelIeHus 3a7a4y. AHATU3UPYIOT YCBOCHHUE
KoHTposbHO- MaTepuansl o cTpykrype TMA  [mporpamMmMHoro matepuaina. PemaroT 3agauu.
M3MEPUTETbHBIX 11 (EID Mcnosib3yt0T BCE BO3MOYKHBIE MOIXOIbI K
MaTepHaIoB MO [pEIICHHIO 3a7a4. AHATU3UPYIOT OTBETHI B
ctpykrype ['MA 11 BaJaHugX, 00bEIMHEHHEIX OOIIUM BHIOM
(EI'9) NesITeIbHOCTH — PEeILICHHUE 3a/1a4, AJIs1 KOTOPBIX

HE00X0IMMO IIPUBECTH Pa3BEPHYTHINA OTBET.

86-87 |Pemenue 3amaq 1 3anaun 1o Tumy 1 acTu Brioupatot Hanbomnee 3h(heKTHBHEBIE CITOCOOBI
MacTH 1O THUILY KOHTPOJIbHO-U3MEPHUTEILHBIC [pelIeHus 3a7a4y. AHATU3UPYIOT YCBOCHHUE
KoHTposbHO- MaTtepuainsl o cTpykrype [MA  [mporpamMmMHoro matepuaina. PemaroT 3agauu.
M3MEPUTETHHBIX 11 (EI'D) Mcmoms3yioT Bce BOZMOXKHBIE TTOIXOIBI K
MaTepHaoB Mo [pEIICHHIO 3a71a4. AHATU3UPYIOT OTBETHI B
cTpyktype I'MA 11 3aaHusIX, 00BEJMHEHHBIX OOIINM BHIOM
(EI'D) MESATSIbHOCTH — PEIICHUE 3314, JIsT KOTOPBIX

HE00XO0IMMO IPUBECTH PAa3BEPHYTHIN OTBET.

88- Pe3zeps: 15 yacor [IoBTOpEHMe

102

OCHOBHBIE KPUTEPUU OUEHUBAHUSA JEATEJIBHOCTHAU
OBYYAIOIIUXCA

K omenke pe3ynbTaToB 00yueHHUs IIKOJLHUKOB MPHU M3YYCHHH Kypca 1o BeiOOpy «M30paHHBIC
TJIaBbl (PU3UKW» OCYIIECTBISAETCS KOMILJIEKCHBIN MOAXO0.

OnenuBaetcs J1F000e, 0COOCHHO YCIICITHOE JICHCTBUE, a PUKCUPYETCS OTMETKOM TOJIBKO PEIICHHE
MIOJIHOIICHHOW 3aJ]a4d, BBIMIOJIHEHUE TOJHOIIGHHOTO KOHTPOJBHOTO, TECTOBOTO 3aaHWs,
(U3HYECKOTO JUKTAHTA U T.I.

1. OanH U3 METOJI0B OLIEHUBAHUS — METO/ CAMOOLIEHKH.

Ha ypokax y4eHHK MOKET caM OLICHUBATh CBOW PE3yJIbTAT BBIIIOJHECHMS 3aJaHUM 10
«ANTOPUTMY CaMOOILICHKH» M, €CIM TpedyeTcs, OMpeneNsieT OTMETKY, KOTJa IOKa3bIBaeT
BBITMIOJTHEHHOE 33/1aHUE. YUUTelb, IPU HEOOXOIUMOCTH, KOPPEKTHPYET MPEITI0KEHHBIN BapHaHT,
oOcyxast ¢ 00yJaroIUMCst MPUIHHBI U3MEHEHHSI OTMETKHU.



2. YpoBHEBbBIii MOAX0A K COXEPKAHMIO OUEHKH M HMHCTPYMEHTAPHIO IS OLEHKH
JOCTIDKCHHUS!  IUITAHUPYEMBIX  pPE3yJlbTaTOB, a TaKXke K MPEJACTaBICHUIO U
WHTEPIPETAINU PE3YIHTATOB U3MEPECHUM.

OneHka WHIUBUIYATBHBIX O0pa30BaTENbHBIX JOCTHXKEHUM Ha OCHOBE «METOJIa CIIOKEHUS
PE3YNIBTaTOBY, MO3BOJISIET BEICTPAUBATh UHIUBUYyaJIbHbIE TPAEKTOPHUH JIBHXKEHHUS C YUETOM 30HBI
Onmxkaiiiiero pa3BUTHs, GOPMUPOBATH MOJOKUTEIBHYIO YUEOHYIO U COLIMATEHYIOMOTHBAIHIO.

3. PeiliTHHIrOBasi cHCTEeMAa OLlEHNBAHHUS
Cucrema mpenrnojaraeT y4eT pa3HbIX BHJIOB JOCTHIKEHUU (TBOPYECKUE 3a/Ja4d, MPAKTHUYCCKHE
3a/1aud, KOHCTPYKTOPCKHME 3aJaud, U300peTaTesibCKue 3ajadyd, BiaJeHUuEe (HU3NIECKOU
TEPMUHOJIOTHEH, 3HAaHUEM (POPMYJ, BHIIIOJIHEHUE JOMAIIHUX 3aJaHul, y4acTHE B MPEIMETHBIX
KOHKYpCax, pe3yJbTaTUBHOCTH U T.II.
B ocHOBe peHTHHIOBOM CUCTEMBI OIIEHUBAHMUS JICKAT CICAYIOIINE PUHITUTIIBI:

® OIIEHKa MAaKCUMAJIbHO IIIMPOKOTO CIIEKTPa JOCTUKECHUM;

® CTUMYJMPOBAHUE JIMYHOTO POCTA;

® OIICHKA CTIOCOOHOCTEHN MIKOJIbHUKA C TOUYKHU 3PEHUS MPAKTHIYECKON 3HAYNMOCTH;

® BKJIIOUYCHHE JIMYHBIX JIOCTWXKEHHUM (yyacTue B  KOHKypcax, OJUMIIHAIax,
KOH(pepeHIHsX);
® y4YeT BHEIIHUX, HE3aBUCUMBIX ()OPM OLICHUBAHUS,
® CO3/1aHHE OCHOBHI JJIS BBIOOpa cepsl U BUaa Oyayliei AesITeNbHOCTH;
® CMOJIb30BaHUE MPUHIIUIA TTOBBIIIAIONIUX U MOHIKAIIINX KO3GOUITUEHTOB MPU
MoJicyeTe cpeaHero 6amna;
e ydyeT 00pa3oBaTENbHBIX PE3YIbTATOB M JOCTIKCHHUN UCXOJ U3 UX 3HAYUMOCTHU B
o0pa30BaTeNIbHON IPOrpaMMe IIKOJIBI ¥ ¢ YI4ETOM WHANBUIYaTbHOTO BRIOOpa
Buapl neqaTenbHOCTH IIKOJBHUKA MOTYT HW3MEHSATHCS W JIOTIOJNHATHCS B 3aBUCUMOCTH OT
M3y4yaeMOoro Matepurasa KOJIM4ecTBa TBOPUECKUX, UCCIIEIOBATENbCKUX, POSKTHBIX 3a/1a4.
Jlnst 06001IeHNsT Pe3yabTaTOB COCTABIISIETCS CBOAHAs Tabnuiia. MakcuManbHBIN cpeaHuil Oat
MOJKET OBITh 3apaHee oroBopeH npenogasarenem (5, 10, 100 u T.1.)
Ilo wToram M3y4eHHs TE€Mbl BBICUMTBIBAETCS CPEAHUN PEUTHHT Kaxaoro yuyeHuka. CpenHuit
PEUTHHTOBBIM Oanm OOHOBIAETCS 10 WTOraM H3YYCHHS KaXJIOW TEMBI, Ka)XJIO0TO MOIYJIs,
MIEPEBOUTCS B OTMETKY IO paHee OTOBOPEHHOM IIKaJIe.
[Tpu moacyere 0amioB MPUMEHSIOTCS pa3TUYHbIe KOA((UIIMEHTHI, COOTBETCTBYIOIINE KaYECTBY
JOCTH)KCHUM  IIKOJIBHOTO, PallOHHOTO, TOPOJCKOTO, PEruoOHAbHOTO, BCEPOCCHMCKOTO U
MEXKIYHAPOIHOI'O YPOBHEH.
4. CucreMa OlEeHKHU JOCTHKEHUI ¢ MTOMOIIbIO UCTI0JIb30BAHUS OTMETOK.
OueHka JOCTHXKEHUN OOYyYarolUXCs MPOU3BOJUTCA C YYETOM Ielied MpeABapUTEIbHOTO,
TEKYIer0, JTalHOTO W WTOTOBOTO TEJarorudeckoro KoHTpoJisi mo [Iporpamme ydeOHOTO
(anmexTuBHOTO) Kypca «30paHHble Ti1aBbl (PU3UKK» U 3aKIIFOYACTCS BCICTYIOMIEM:
® TEKyIIMH KOHTPOJb YCIIEBAEMOCTHM YYaIlUXCSA KJacca OCYIIECTBISIETCS IO
MATHOAUTEHOM cucTeMe (MUHMMAJIbHBINA OTMETKA — 1, MaKCUMalbHas — 5);
® TECTOBBIC 3aJ]aHUs OIICHHWBAIOTCA B COOTBETCTBUU C CYIICCTBYIOIIEH METOJMKOMN
OIICHUBAHMS TECTOB (B Oajiax, KOTOPBIE IO COOTBETCTBYIOIIEH ITKAJIE MEPEBOASTCS
B OTMETKH);
® pelieHne NMPaKTUIECKUX 3a/1a4 OIEHUBACTCS M0 MATHOANIILHON CUCTEME KaK CpeIHee
apudMeTHIeCcKoe 10 TEOPUU BOIPoca U 0POPMIICHHIO, TPAKTUISCKON YaCTH, TEXHUKE
0e30IMacHOCTH;



® TMPOEKTHBIC U HCCIENOBATEIbCKUE 3a/laud OLEHUBAETCS B OaulaX MO KPUTEPUSIM
OIICHUBAHMSI MIPOEKTOB C MOCIEAYIOIINM TIEPEBOJAOM B ISITHOALIEHYIO CHCTEMY

® [Ipu cJadye 3a4eTa YUUTHIBAIOTCS CIEAYIOITHe 00CTOSATEILCTBA: 1. OIIEHKA 3a 3a4eT —
cpenHee apudMeTHYECKOe OIEHOK 3a OTBET Ha YCTHBIM BOIPOC, pELICHUE 3a7ayH,
pelieHue MpakTUUeCKOro 3a/IaHusl, KOTOPbIE B CBOIO OYEpEb OLICHUBAIOTCS C YUETOM
BBHIIIICYKA3aHHBIX TpeOOBaHMW; 2. JOCpOYHas cJada 3adeTra JaeT BO3MOXKHOCTH
yYaIuMcs clady 3adeTa Mo 4acTsaM (TEOPETHIECKOM, pellieHre 3aa4uu, MPaKTHIeCKOM
3a7a4M).

OTMeTKa 32 YCTHBIH OTBET 00Y4YalolIerocsi, ecjd TAKOBOW mnoTpedyeTcsi MO 3aMbICIY
NpenofaBarTe/isi Ha YpOKe NPHU pelIeHUuM 32124

OueHka «5» cTaBUTCS B TOM CIydae, €CJIM Y4YalllUiCs TOKa3blBae€T BEPHOE MOHHMAaHUE
(hbU3UYECKOM CYITHOCTH PACCMATPUBAEMBIX SIBICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK
Ke TpaBUIBHOE oOmpejaeNeHue (U3MUECKUX BEJIMYMUH, UX EIUHUIl U CIOCOOOB H3MEPEHHUS:
MIPABWJIBHO BBITIOTHIET YEPTEKHU, CXEMBbl U TpaduKU; CTPOUT OTBETIO COOCTBEHHOMY ILIAHY,
COMPOBOXKIAET paccKka3 COOCTBEHHBIMH MpPUMEPAMH, YMEET MPUMEHSTh 3HAHUS B HOBOM
CUTyallud IIpU BBINIOJIHEHUU MPAKTUYECKUX 3aJaHUN; MOXET YCTAaHOBHUTH CBSI3b MEXKAY
M3y4aeMbIM U paHee H3YUYEHHBIM MaTepuajoM IO Kypcy (U3HKH,a TaKKe C MaTepHalioMm,
YCBOGHHBIM TMIPH U3YUEHUU JPYTUX MPEIMETOB.

Onenka «4» CTaBUTCS, €CJIM OTBET YUCHHKA YAOBIETBOPSIET OCHOBHBIM TpeOOBaHUSIMHA OILICHKY 5,
HO JaH 0e3 MCIOIb30BaHUsl COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs 3HAHWH B
HOBOW CUTyallluH, 6€3 HCIOJIb30BaHUS CBI3€H C paHEEe M3YYECHHBIM MATEPUATIOM U MATEpPUATIOM,
YCBOEHHBIM MPU U3YUYEHUH JIP. MPEIMETOB: €CJIU YUAIIUICs TOMYCTUII OAHY OIKMOKY WU HE OoJiee
JIBYX HEJAOUYETOB M MOXKET X UCIPABUTH CAMOCTOSTEIILHO WIIH C HEOOBIIION MTOMOIIBI0 YUUTEIIS.
Onenka «3» cCTaBUTCS, €CIM Yy4YallMiicsl TMPaBUIBHO TOHUMAaeT (U3MYECKYI0 CYLIHOCTb
paccMaTpUBaeMbIX SIBJICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHBIE MPOOEIHI B
YCBOGHUM BOIMPOCOB Kypca (DU3MKH, HE MPEMSATCTBYIOIINUE JaJbHEHUIIEMY YCBOSHHUIO BOIPOCOB
MIPOrpaMMHOI0 MaTepHuasia: yMeeT MPUMEHSTh MOJTyUYeHHbIC 3HAHUS TIPHU PEIICHUH TPOCTHIX 3a/1a4
C HCIIOJIb30BAHUEM TOTOBBIX (OPMYI, HO 3aTPyIHSAETCA TPHU PEIICHUU 3a7ad, TPeOyrOIIuX
npeoOpa3oBaHuss HEKOTOPHIX (opMyn, AomycTHs HE OoJjiee OJHOW TpyOOW OMMOKM W JABYX
HEJI0UETOB, HE 00Jiee OHOM Tpy0Ooii U OTHOM HeTpyOoi omnOKkH, He Oosee 2-3 HerpyObIX OMIUOOK,
OJIHOM HErpy0oil OMOKH U TPEX HEAOUCTOB; TOMYCTHI 4-5 HEIOYCTOB.

OueHka «2» CTaBUTCS, €CIM YYallUiics HE OBJAJEN OCHOBHBIMU 3HAaHUSIMU U YMEHHSIMU B
COOTBETCTBUU C TPEeOOBAHUSMHU MPOTPAMMBbI U JIOMYCTUJI OOJbIlle OMMOOK W HEIOYCTOB YEM
HEO0OXOJIMMO JIJIsl OLICHKH «3%.

OneHka KOHTPOJIBLHBIX padoT

Omenka «5» cTaBUTCA 332 pabOTY, BHITIOJHEHHYIO MOITHOCTHIO, 0€3 OMIMOOK ¥ HEJJOYCTOB.

Omnenka «4» ctaBuTCS 3a paboTy, BBITOJHEHHYIO MOJHOCTBIO, HO TIPU HAJIMYUHU B HEifHE Oomee
OJIHOM TpyOOii 1 0JHON HETpyOOI OMIMOKHU U OJTHOTO HEJ0UCTa, He 0oJiee TPEX HEJJOUYCTOB.
Omuenka «3» CTaBUTCS, €CJIM YYCHHK TPABWILHO BBITIONHWI HEe MeHee 2/3 Bcell pabOoThI WM
JOMYCTUIT HEe OoJiee OHOM TpyOoi OmMMOKHU U.JIBYX HEJOUCTOB, HE 00JIeeOIHOM TpyOoit ommnOKu
Y OHOM HeTpyOoii olnOKH, He OoJiee TpeX HErpyObIX OIMOOK, OTHOM HEerpy0oi OIMOKUA U TpeX
HEJIOUETOB, MPU HAIUYUU 4 - 5 HEJOUETOB.

OneHka «2» CTaBUTCA, €CJIM YUCIO OMIMOOK M HEI0UYETOB MPEBBICUIIO HOPMY ISl OLICHKH 3 WU
MPAaBHJILHO BBIMOJHEHO MeHee 2/3 Bceit paboThl.

Onenka pelI€eHNd MIPAKTHYCCKUX 3a0a4



Omnenka «5» CTaBUTCS, €CIIM YYAIIUNUCS BBIMOTHIET pabOTy B MOJHOM 00BEME C COOJIIOICHHEM
HEOOXOIUMOHN TIOCJICIOBATEILHOCTHA TPOBEJCHUS OIBITOB M H3MEPCHHM; CaMOCTOSTEIBHO H
palMoHaIbHO MOHTHPYET HE00XO0IuMOe OO0OpYyIOBAaHME;, BCE OMBITHI MPOBOJUT B YCIOBUAX H
pexuMax, 00ecreuyrBaIOIIMX MOJYYCHUE MPABUIBHBIX PE3YJIbTATOB U BBIBOJIOB; COOJIOAAET
TpeOOBaHUs MpaBWI O0E30MACHOCTH TPYJa; B OTYETE NMPABHUIBLHO M aKKypaTHO BBHITIOJNHSIET BCE
3amucH, TaOJUIBI, PUCYHKH, YEPTEKH, TpaduKu, BBIYUCICHUS;, TMPABUILHO BBHITIOJHICT aHATIU3
IIOTPELIHOCTEN.

OneHka «4» CTaBUTCS, €CIIM BBIOTHEHBI TPEOOBAaHUS K OIIEHKE «5», HO OBLIO JOIMYIIEHO JIBa —
TpH HeJoueTa, He OoJjiee OAHOM HerpyOoi OMMOKH M OJTHOTO HEeJI0YETA.

OreHka «3» CTaBUTCS, €CIM paboTa BHITIOTHEHA HE MOJTHOCTHIO, HO 00BEM BBHITIOJIHCHHOW YacTh
TaKOB, YTO MO3BOJISET MOJYYUTh MPABWIbHBIC PE3YJIbTAaThl U BBIBOJIBI: €CJIU B XOJI€ MPOBEACHUS
OTIBITA ¥ U3MEPEHUI OBLITN AOIMYIIIEHBI OTHOKH.

Omnenka «2» cTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJHOCTHIO M 00BEM BBINOJIHEHHOW YacTH
paboTHI HE MO3BOJIET CJIENaTh NMPaBUWIBHBIX BBIBOJOB: €CIIH OINbBITHI, U3MEPEHUs], BBIUMCIICHNUS,
Ha0JII0IEHNS TPOU3BOIMIIUCH HENTPABUIIBHO.

Bo Bcex ciyyasix olleHKa CHHMIKAeTCsl, €CJIM yUYEHHUK He coOmonan TpeOOBaHuUs MPaBUIl TEXHUKU
0€30MacHOCTH.

Ilepeyens omInooOK:

rpyonie omimoKu

e He3nanwue onpezeneHnii OCHOBHBIX MOHSATUH, 3aKOHOB, MPABUJI, TTOJIOKEHUI TEOPHH,
dbopMyI, OOIMIETPUHATEIX CUMBOJIOB, 0003HAYCHUS (U3HUECKUX BEIMYUH, CAUHUITY
HU3MEpEeHUsI.

e HeymeHue BBIICIATH B OTBETE IJIABHOE.

e Heymenue npumeHsTh 3HAHUSA JIA PEIICHUS 3a7a4 U OOBICHEHUS (PUINUECKUX
SIBJICHUW; HEMPaBWILHO C(HOPMYIUPOBAHHBIE BOIPOCHI, 3aJlaHUs WA HEBEPHBIC
OOBSICHEHUSI XO0/1a UX DPEIIEHUs, He3HAHNE MPHUEMOB PEIICHUs 3aj]a4, aHAJIOTUYHBIX
paHee peIIeHHBIM B KJIacce; OIIMOKH, MOKA3bIBAIOIINE HEMPABUILHOE MOHUMAHUE
YCIIOBHS 3a/1a4¥ WM HETIPABHIIbHOE UCTOJIKOBAHHE PEIICHHUS.

e Heymenue unTaTh ¥ CTPOUTH TPaPUKU ¥ IPUHITUTTHATHHBIE CXEMBbI

e Heymenue moAroToBUTh K paboTe yCTaHOBKY WM JabopaTopHOE 00OpyIOBaHHE,
MIPOBECTU OIBIT, HEOOXOJUMBIE PACUEThl WJIM HCIOJIL30BaTh MMOJTYYCHHBIC JTaHHbBIE
JUTSL BBIBOJIOB.

e HeOpexxHoe oTHomeHHE K J1a0OpPaTOPHOMY OOOPYIOBAHHIO W HU3MEPUTEIHHBIM
npudopam.

e Heymenue onpenennTs Moka3aHus K3MEPUTEILHOTO MPUOOpa.

e Hapymenue TpeGoBaHuii mpaBuna 0€30MaCHOTO TpPyAa TPHU  BBIMOJTHCHUH
IKCIIEPUMEHTA.

Herpyoblie OIIMOKH

e HetoyHocTn GOPMYITUPOBOK, OIpPEACICHHUNA, 3aKOHOB, TEOPHH, BBI3BAHHBIX
HETIOJTHOTOW OTBETa OCHOBHBIX TMPU3HAKOB OIpenesieMoro moHsATHsS. Ommoky,
BBI3BaHHBIEC HECOOIIOICHIEM YCIIOBHUI MMPOBEICHUS ONBITA MIIM H3MEPEHUH.

¢ OmuOKu B YCIOBHBIX O0O3HAYCHHUSAX HA TPUHIUIHAIBHBIX CXEMax, HETOYHOCTHU
yepTexeH, rpauKoB, CXEM.

e [Iponyck mim HETOYHOE HANTMCAHHE HAMMEHOBAHUH €AMHULl PU3NIECKUX BEIUUHH.



e HepanmonanbHbli BEHIOOP X0/1a PEILICHUS.

HeI0YeThl

L4 HepaHHOHa.HLHBIe

3alIucHu IIpu BBIYUCJICHUAX, HCpAalINOHAJIbHBIC

BBIYMCIIEHUH, TpeoOpa30BaHUi U pEIIEHUs 3a1a4.
e Apudmernueckrue omIMOKN B BBIUUCICHUSAX, €CIIM ATH OLIUOKH Irpy00 HE UCKAXKAIOT

pEabHOCTD MOJIYYEHHOIO Pe3ybTara.
e OrtaenbHbIE MOTPEITHOCTH B (POPMYIMPOBKE BOIIPOCA WM OTBETA.

HeOpexxHoe BBIIOJIHEHME 3aIuCeil, uepTexkel, cxem, rpauKoB.

Ka.ﬂeHnapHO-TeMaaneCKoe INIAHUPOBAHHUE

10 kaacce

IMPUCMBI

6-7 JJIeMEHTEHI Beioupatot Hanbosee s3¢pdexTuBHbie ciocodosr  (14.09
BEKTOPHOI peuenys 3a1ad. OCyIECTBISIOT OCO3HAHHOC U {5 (g
anreOpsbl. MPON3BOJILHOE TIOCTPOCHUE OTBETOB Ha
Perenue 3agaumno KaueCTBEHHbIC BOIPOCHI B YCTHOM U
KHHEMaTHKE nucbMeHHO# hopme. Pemarot 3a1auu 1o

KHHEMaTHKe.

CamocTosaTenbHO (HhOpMYITUPYIOT IpodIiemy,
CBSI3AHHYIO C Pa3IMYHBIMH BO3MOYKHOCTSMH
OIMMCAaHUA PA3JIMYHBIX BUAOB MEXaHNYCCKOT'O
ITBIDKECHUSL.

8-9 MaTemaTuieckue (CaMOCTOSTEIIBPHO PEIAloT 3a7aui Ha OCHOBE 21.09
[PUEMBI, COOTHECEHHSI TOTO, YTO YK€ U3BECTHO H b1.09
MCTIONIb3yEMbIC [yCBOGHO Y4eHHKaMHU. MOIETUPYIOT CUTYAIHIO,

TUTS peIIeHsT
OCHOBHOM 3a/1auu
MeXaHUKH
(paznmen
-Kunemarukall)

[TPOMCXOJISIILYIO TP IBM)KEHUU TENA B
[pa3JIMYHBIX CUCTEMAX OTCYETA.

Y4acTBYIOT B KOJUICKTHBHOM OOCYXICHUH
[TOJIyYEHHBIX PE3yJBTAaTOB. AHAINU3ZHUPYIOT,
nemaroT BRIBOABI. CTPYKTypHUPYIOT 3HAHMS,
BHOCSIT JOIIOJIHEHHSI U KOPPEKTUBBL.




0-10 |AJropuT™M peLecHUs [TnaHUpYIOT MPaKTHUECKUE ASUCTBUSA 110 22.09
HEKOTOPBIX THITOB MCCIIEIOBAaHUIO OCOOCHHOCTEH b8 09
3aja4 Ha IpUMEpe MEXaHHUYECKOTO IBMKEHUS. BeiOnparor
pelIeHns 3aja4d Ha B deKTHBHBIE COCOOBI pelICHHS
OTHOCHTEIILHOCTh NpaKTHYSCKOW 3a]]a4k U KOJTHMYECTBEHHOM
MEXaHUYECKOTO Bamgadn. BeipaOaThIBAIOT AITOPUTM JTCHCTBHA.
NIBYDKCHYST IKoHTpoaupyroT mporiecc, padboTas B TpyIIIIE.

IAHAJTM3UPYIOT Pe3yJIbTaThl PabOTHI.
CpaBHHBAIOT Pe3yJIbTaTHI C paHee
M3BECTHBIMHU. JIeNnaroT BEIBOJIBI.

11 3aueT 1Mo Teme: Briouparot Hanbosee 3¢ dhexktuBHbIe criocodbr  |28.09

«Kunemaruka.» [perieHus 3a1a4. AHaIU3UPYIOT YCBOCHUE
MporpaMMHOro Marepuana. OCyniecTBISIOT
0CO3HAHHOE W MPOU3BOJILHOE MMOCTPOCHHE
0OTBETOB Ha Ka4eCTBEHHBIC BOMPOCHI B
MUCHMEHHOH (opme.

12 MeTob!I perieHus (O00CHOBBIBAIOT BEIOOpP MHEPHUANBHBIX cucTeM  [29.09
3aja4 Ha 3aKOHBI oTCUeTa MPY PEIICHUY 3a1a4. Y 4arcs
HrroTona AHATM3UPOBATH YCIIOBHS 3314, JIeJaTh BEIOOPB

MOJIb3y METO/Ia PELICHUSI U MaTEMaTHIECKUX
MPUEMOB peLICHUs 3a1a4

13-14 |MeTo/1bI pelieHus (O6G0CHOBBIBAIOT BHIOOP MHEPIHANIbHBIX cucTeM  [5.10
3aja4 Ha 3aKOHBI oTCUeTa MPY PEIICHUY 3a1a4. Y yarcs
HrroTona AHATU3UPOBATH YCIIOBHS 3314, JIeJaTh BEIOOPB

MOJIb3y METO/Ia PELICHUSI U MaTEMaTHIEeCKUX
MPUEMOB pelICHUs 3a1a4
13 o gepTexa 1 IAHAJTM3UPYIOT YCIIOBUE 3aJ1a4H, CTPOSIT 0

[pU PELICHUH
3ajad Ha 3aKOHBI
HeroToHa

BCIIOMOTaTEIbHBIC YEPTEXKH. Y CTAHABINBAIOT
MPUYUHHO-CIIEZCTBEHHBIE CBA3H MEXKIY
(DU3NYECKUMH BEIMIMHAMHU, BXOJISAIIMMHU BYCJIOBHE,
(hopMynaMu 1 3aKOHaMH,

ONMCHIBAIOIIMMH 3TH SIBICHHUSI, CTPOST YEPTEKH K
Bamagam. CHHTE3UPYIOT PE3YNbTaT, 3aACHIBAIOT
CHCTEMBI YPaBHEHUNIIA peteHns 3a1a4. O1eHnBaroT
IMENCTBHS OAHOKIIACCHUKOB.




15 [PaboTa ¢ TeKkCTOM IAHATTU3UPYIOT YCIIOBUE 3a7[a9H, CTPOST
3agad Ha BCIIOMOTATEJIbHBIC YUSPTEKHU. Y CTAHABIUBAIOT 6.10
NBIDKEHHE MPUYUHHO-CIICACTBCHHBIE CBSI3H MEX LY
CBSI3aHHBIX Tell (bU3NUECKUMH BETUIMHAMHE, BXOASILINMHU BYCIOBHE, 12.10

(bopMynamMu 1 3aKOHaAMH,

OMHUCBHIBAIOIMIUMU ~ 3TH  siBieHUs.  CHHTE3UPYIOT
[PEe3y/bTaT, 3alMCHIBAIOT CHUCTEMbl YpPaBHEHUH s
peIeHNs 3a/1a4.

16- [Pabota c TekcTOM 2 IAHaTM3UPYIOT YCIOBUE 3a/1a4H, CTPOST 12.10

17 Ppamau Ha BCIIOMOTATEIILHBIC YSPTEKHU. Y CTAHABIIUBAIOT 13.10
NBIDKEHHE TEI 110 MPUYUHHO-CIICICTBCHHBIE CBSI3H MEXKITY
HAKITOHHOM (bU3NUECKUMH BETUIMHAMHE, BXOASALINMHU BYCIOBHE,
MIOCKOCTH (dbopMyaMu 1 3aKOHAMH,

OTIMCBIBAIOIIMMU 3TH SIBJICHUS. 3aUChIBAIOTCHCTEMBI
YPAaBHEHUH TS PELICHUS 3a/1a4, PEHIAlOT CUCTEMBI
YpaBHEHUI.

18 |3aucr no perieHuro 1 Brioupatot Hanbonee s dhextuHbie criocodbipemenus (19.10
3ajau 1mo Teme: 3ajad. AHAIM3UPYIOT YCBOCHUE POTPAMMHOTO
«3akoHbIHBIOTOHAY MaTepuana. OCyleCTBISIIOT OCO3HAHHOE U

[IPOM3BOJIBHOE TOCTPOCHUE OTBETOB HA KAUECTBEHHBIE
BOIPOCH B TUCBMEHHOH (hopme.

19- |AHanmu3 ycioBHs 2 [l1aHupytoT  mpakTH4ecKue  JIEHCTBHS  TIO 19.10

20 pamayu mmo MCCIIEIOBAHNIO OCOOEHHOCTEH peleHns3aa4y Ha 20.10
MEXaHUKE Ha BaKOH COXPaHEHMS UMITYJIbCa.
3aKOHBI Bri6upatot 3¢ (heKTHBHEBIE CTIOCOOBI pelIeHHsI
COXpaHEHUs MpakTUIecKoi 3a1a4n. KoHTpomupyroT nporiecc,

MMITyJIbCA U paboTas B rpymnie. AHATU3UPYIOT PE3yJIbTaThl pabOTHI.
SHEPTUN CpaBHUBAIOT pE3yJIbTATHI C PAHEE H3BECTHBIMH.
JlemaroT BBIBO/IBI.

21 |KayecTBeHHBIE 1 AHaTM3UPYIOT YCIOBHS 3a/1a4, BRICTPAUBAIOT 26.10

3274 Ha 3aKOH nornyeckue UernoYKy paccyKIeHNH.
COXpaHEHUs Br1oupatoT 3 PpeKTHBHBIE CTIOCOOBI PEIIEHHS
MMITyJIbCa 1 KadecTBEHHOM 3ajauu. PaboTatot B rpyrre.

SHEprun [AHaTH3UPYIOT PE3yNbTaThl paOOTHI.

CpaBHI/IBaIOT PE3YJIbTAThI C PAHCC U3BCCTHBIMMU. I[eHaIOT

[BHIBO/IbI




24  [Pemenne BrISBISIOT 0COOEHHOCTH JIBHXKEHUS TBEPAOTOTENA. 9.11
MPAaKTUIECKUX 3a7a4 CucTeMaTH3UPYIOT 3HAHUA 110 PELICHUIO 33/1a4 Ha YCJIOBUS
Ha yCIOBUS [PAaBHOBECHSI.

[paBHOBECHS TEJ Pemratot nmpocTeiilme 3a1a41 Ha 3aKPETNICHUEOCHOBHBIX MTOHITHH
cTatuku. PaboTast B mape,KOHTPOIUPYIOT MPaBUILHOCTD
MCTIOBb30BaHMS 3aKOHOB CTATHKH IIPH PELICHUH Pa3HOYPOBHEBBIX
Bagay

25 |pemenme CucreMaTU3UpYIOT 3HaHUA. PemraioT mpocTeifiue 3a1aum Ha 0.11

25 [KOHCTPYKTOPCKHX 3aKkperuieHre OCHOBHBIX IMOHATHUH, Aal0T OLEHKY CBOUM JIMYHBIM
3a1ay Ha [pe3ysbTaTaM U pe3yjibTaTaM HallapHUKOB. BBIMONHSIOT IPOSKTHYIO
M3rOTOBJICHUE [pabOoTyIO U3TOTOBICHHUIO YCTAHOBOK M3 MPOCTBIX MEXaHU3MOB.

[IPOCTHIX CHCTeMaTH3UPYIOT
MEXaHH3MOB mHpopManuio B Tabnumax. PaccunteiBaroTKI1/]

26  [3aueT Mo peleHuIo BriOupatoT Haubosnee 3¢ GeKTUBHBIE CLIOCOOBIPEICHUS 3a1a4. 10.11
3ajad 1o TeMe: [AHAJTM3UPYIOT YCBOGHUE MPOTPaMMHOT0 MaTepHara.
«3aKOHBICOXPAHEHUS OCYHIECTBIISIIOT OCO3HAHHOE M IPOU3BOJIEHOE TOCTPOCHUE OTBETOB
B MEXaHHKE. Ha KaueCTBEHHbIE BOIPOCH! B IUCbMEHHOH hopme.

YcnoBus
[PABHOBECHSL.»

21 [TpakTHueck CucTeMaTH3UPYIOT 3HaHUS 110 TEOPUH KosebaHuil. Pemaror
asi3agaqa. MPaKTUYECKUE 33]Ja9UII0 TEOPUH MEXaHUUECKUX KoJieOaHuH
OcoBeHHOCTH (oTpabaThIBatOTCS OCHOBHBIC MOHATHSA: aMIUTHTY/IA, TIEPHOL,
pemerns (Ha 4acToTa, (haza KonebaHuit). Pemarot nmpaktudeckue
puMepe MKOMMHECTBEHHBIC 33/1aH1 C HCTIOB30BAHHEMYPABHEHU
MEXAHIUCCKIX rapMOHUYECKUX KoJieOaHMH, YCIIOBHI SIBIICHHSI PE30HAHCA.

KoJIeOaHuit)

28  [Tekcr 3amaun. Perrarorcsi kKauecTBEHHBIE U KOJTMUYECTBEHHBIEpAa3HOYpOBHEBbIE 3a1aun  [16.11
PaboTa ¢ Ha CBOICTBAa MEXaHMYECKHX BOJIH: OTpakeHue, npenomienue. [Ipu
ycroBreM M3y4YeHUN MEXaHWYECKUXBOJIH OTPAa0aThIBAIOTCS MOHSTHUS: JUTHHA
3ajay. BOJTHBI, IIEPHOJT KOJIeOAHMIA YaCTHII B BOJIHE, YACTOTA KOJIEOAHHIA.




29  Meton PeraroTcst pa3HOYpPOBHEBBIC 33/]a4K HA CBOWCTBA MEXaHUUECKUX 16.11
[pa3MepHOCT BOJIH: MHTephepeHus, Tudpakuus. [Ipu n3yyeHnnMexaHMYeCKIX
eHTIpu BOJTH OTpabaTHIBAIOTCS
PEILICHUN MTOHSTHSA: JJIMHA BOJHBI, IEPUO/ KOJICOaHHITIACTHIL B BOJTHE, YACTOTA
(buznuecknx KoneOaHui.

Bagad OLeHUBAIOT MIPAaBAOIIO00HOCTb, PEATUCTHYHOCTD PE3yIbTaTOB (B TOM
MHCIIE CITOMOIIBIO METOa pa3MepHOCTeH). Pemaror 3amaun
HECKOJIBKUMHU CIIOCOOaMHU.

30  |3auer mo BriOupatoT Hanbonee 3¢ GeKTUBHBIEC CIIOCOOBIPEIICHHS 3aay. 17.11
[peIIeHIIO AHATM3UPYIOT YCBOGHHE MPOTPAaMMHOr0 Marteprana. OCymecTBISIOT
3a/1a4110 TeMe: 0CO3HAHHOE U MPOU3BOJIFHOE TOCTPOSHUE OTBETOB HA KAY€CTBEHHBIC
«MexaHHIecK BOMPOCHI B TUCEMEHHOH (hopMe.
nexoneOaHmst
1 BOJTHBI»

31  |Pemennue 3a1au BriOupatoT Hanbonee 3pGeKTUBHBIEC CIIOCOOBIpEIICHHS 3a1ay. 23.11
MexannKay AHATU3UPYIOT YCBOCHUE MPOTPaMMHOr0 MaTepuaina. OcymecTBISIOT

0CO3HAHHOE U MPOU3BOJIFHOE TTOCTPOSHUE OTBETOB HA KAY€CTBEHHBIC
BOIIPOCHI B TUCBMEHHO# hopme
Pasznen V «Pemenne 3aa1a4 no MoJieKyasipHoii pusznke. CTpoeHne BeirecTBa»(22 yacon)

32  |Mcnonb3oBaH Myt 1 BELACISIFOT HEOOXOJUMYIO HH(OPMAIIHIO, UCTIONB3YS 2
MeHATIIS THBIX HATTISTHBIE 3
mocoouii u [TOCOOWS ¥ TEXHUYECKHE CPEICTBA OOYUCHHSIIPH PEIICHUH .
TEeXHUYECKUX (buzndeckux 3aaad. PemaioT pa3HOypOBHEBBIE KOJTHMUECTBEHHBIE, 1
CpeacTB KauecTBEHHEIE, TpaduyecKkue 3a/1auH. 1
00ydeHUs TIPU OTpabaTpIBaeTCsl MOHATHWHBINA anmapaT, paCCMaTPUBAIOTCS TPAHUIIBI
pereHnn [MPUMEHHMOCTH 3aKOHOB HA OCHOBE MO/JIENTU —HIeaIbHBIH rasll.

(buznueck
Mx3a/1a4

3 IPaGora PemaroT pacdeTHbIC 3a7]a9 C HCITOJIb30BAHUEM OCHOBHOTO 24.11

3 c ypaBHeHuss MKT, ypaBHEHUS COCTOSHUS UAEAIBHOTO Ta3a,

- OTKPBIT YPAaBHEHUH H30TIPOIIECCOB. MIOHITHE a0COIOTHAS TEMIIepaTypa U ee

3 BIM (usnueckuiicMpIc. PemaroT 3a1aun ¢ UCTIOIB30BaHUEM CBSI3H MEXKIY

4 oankoMm ' TA MaBJICHUEM HJICaJIbHOTO T'a3a u
11(ETD) CpelHeM KMHETUYECKON SHEpPrueu TEIIOBOTOJIBIKEHUS €r0 MOJEKYI

13 oTKphITOTO Oankal A 11

3 [paduk - Pemrator rpaduyeckue 3amaun mo MoseKysipHoi ¢pusuke. Uyt n 30.11

5 MCTOYHUK BBIICISIIOT HEOOXOMMYIO HH(POPMALHIO U3 TPAQHUKOB H30MPOLIECCOB. I3 11

- uHpOpMaIu 'Y9acTBYIOT B KOJNIEKTUBHOMOOCYK/IEHUH BBIOOpaA CIToco6a pereHust

3 . Bamad.




3 PaGora 2 CaMOCTOSTEIIBHO BRICTPAHUBAIOT JJOTHUECKYIOICIIOUKY pacCykaeHuii u 1,12
7 C nenaroT BEIBOBI. 712
- OTKPBIT YdacTBYIOT B KOJUIEKTHBHOM OOCYXICHUH MTPOOIEMBI.
3 bIM CaMOCTOATENBFHO BBIPa0aThIBAIOTAITOPUTMBI HCCIIEAOBATEIbCKOM
8 0ankom ['TMA nesITeIbHOCTH 10 penieHuto 3aaa4. KontponupyloT mporecc, padortast
11(EI'D). B TpyIIe. AHATU3UPYIOT PE3YNbTaTHl PabOTHI.
["'pacdrueck [KoppeKTUpyIOT pe3ynbTaThl ACSITENbHOCTH.J€1at0T BEIBOBI.
e3aiavn.

39 Mnmoctpanun = B 'Y cTaHABIHMBAIOT CBS3b MEXK/Y YCIOBHEM 331a4K U 7.12
Bagayax, YTEHHE WILTIOCTpanuei K 3a1ade. VImyT UBBIIENSIOT HE0OX0IUMYTO
MIJLTIOCTpALUi. nHpOpMaluio B pusnke u MaTeMaTike. COTpyAHUYAIOT C

YIUTEJIEM P PELIeHNH BOIPOCa.

lcronp3ys WILTIOCTPAIMY, YYeHUKH OTBEYAIOT Ha

BOIIPOCHI, OTBICKHMBAIOT

ImoroTHUTENBbHY0 HH(OpMaIIHIO K yCIIoBHIO3a1auu. Pemrator
KaueCTBEHHBIC M KOJMUYECTBEHHBIE 3a1a4H TI0 MOJICKYJISIPHOM
(huznke

41-40 Permenne CaMOCTOSITEIHHO BRICTPAUBAIOT M TUIAHUPYIOTIYThH PEIICHHS 8.12
KOMOMHHMPOBAHHBIX [pacUETHBIX, KAYECTBEHHBIX, Ipa)MIeCKUX 3a/1a4 M0 MOJIEKYIIPHOIH 14.12
3a1a4 1o ¢msuke. [InannpyroT npakTHyeckue AeUcTBUspadoTe ¢ eqMHUIIAMH
MOJIEKYJISIPHOI M3MEPEHHH U BOBMOYKHBIMH WX IPE0Opa30BaHUSIMHU.

(hnznke BreioupatoT 3¢ ¢heKTUBHBIE CIIOCOOBI MaTEMATHUECKUX

npeoOpa3oBaHuil. AHATH3UPYIOT PE3YJIbTaThl PA0OTHI.




paznena
«MoutexysipHast
(huznka»

OCYIHCCTBJ'IHIOT OCO3HAaHHOC U MPOU3BOJIBLHOC IMTOCTPOCHUE OTBETOB
IHa KaYC€CTBCHHBIC BOIIPOCHI B MMMCHMEHHOM (bopMe.

43-42 Pemienue 3amad ¢ Vcrnonb3yloT MpakTUYeCKUe IPUEMBl U3MEPEHHs OTHOCUTeNbHOH  (14.12
HETIOJTHBIMU BIIQYKHOCTH C TOMOIIBIO TIcHXpoMeTpa. COBEpPIICHCTBYIOT 15.12
ITaHHBIMHA (Ha HABBIKH PA0OTHI C ICUXPOMETPUIECKOM
MprUMepe peleHHs rabmuueid. Pabotatot B rpynmnax. Mcnonp3yoTaHaioruio B
3amad Ha CPaBHEHHSIX CBOHCTB BEIIECTB.

OTHOCHTEIBHYIO [TpumensroT MeTo ] HHPOPMATMOHHOT OIIONCKA.

BIIaYKHOCTb CTpYKTYpUPYIOT 3HAaHHUSL.

BO3IyXa) CaMOCTOSITENBHO CO3TAI0T CITIOCOOBI pEIeHUATIPOOIeM
TBOPYECKOT'O M IIOUCKOBOTO XapakTepa.

44 KoHcTpykTOpCcKue Y4acTBYIOT B KOJUIEKTHBHOM OOCYKICHUUPAOOTHI HaJl MUHU- 21.12
3amadd U 3a1a49n npoekToM.  [IMaHUpYIOT —TpakTHYecKHue  JEHCTBUS IO
MPOEKTHOTO OIIPE/ICIIEHUIOOTHOCHTEIIFHOM BIIQYKHOCTH BO3IyXa.

COJlepIKaHusl. BrioupatoT 3 pekTrBHBIE CITOCOOBI PEIICHUATTPAKTHYECKOM
3amaun. PaboraroT Hax
CO3JlaHHEM MPOAyKTa npoekTa. KoHTponupyroT npouecc, padoTas
B rpymme. AHAIH3UPYIOT Pe3yJIbTaThl paboThI. JleatoTBEIBOIBL.

46-45 3aueT 1o BriOupatot Hanboee 3¢ GeKTHBHBIE CIIOCOOBIpEIICHHS 3a1a4. 21.12
[PELIEHUIO 33/1a413 IAHAJIM3UPYIOT YCBOSHHE TPOTPAMMHOI0 MaTepHaia. 00 12




TBEPIBIX TEIL.

TBOPYECKOTO U MOUCKOBOTO XapakTepa. KoppekTupylor,
OIIEHMBAIOT JAEHCTBUS apTHepa.

IAHaTM3UPYIOT PE3yIbTAThI PEIIEHUS 3a/1a4,UCIIONB3YS
CIIPABOYHYIO JINTEPATYPY.

OKa3bIBarOT NOMOILb HallApHUKAM MPUPEICHUH
KOHKPETHBIX BOIIPOCOB 10 HEOOXOMMOCTH

47 Anroput™M CaMOCTOATENBEHO BEIPA0ATHIBAIOT ANTOPUTMBI 28.12
peLIeHUS MICCIIEZIOBATEIILCKOM EITEIILHOCTH 110 U3YYEHHIO CBOICTB
MCCIIeI0BATENIbCKOM MOBEPXHOCTHOTO CIIOS
Bamaqn (Ha mpuMepe pkuakocTH. KoHTponmupyioT mpomecc, pabortas B TpymIe.
pereHus 3a/1a4 Ha AHaTM3UPYIOT ~ pe3ynabTaTel  paboTel.  KoppekTupyroT
CBOIICTBa [PE3yIbTATHI IEATEITLHOCTH.

MOBEPXHOCTHOTOCIION /lenaroT BeIBOABI. PemmaroT
PKHTKOCTH) MICCIIEZIOBATENIECKIE 3a/laudl  HA OMNpENeNICHHs paanyca
TOHKUX KallWJIISIPOB.

48 [IpoekTHBIE [[1aHupyroT NpakTU4YecKue AeHCTBUS IO 28.12
3agaun. [Inan MCCIICIOBAHUIO OCOOCHHOCTEH CBOMCTB TBEP/IBIX TEJI.
[paboTHI Hall 3aHMMar0TCS TOMCKOM MH(OPMAIHH, padOTaIOT C
[IPOCKTOM. Ta0JIMIIaMU BCIIPABOYHOM uTEepaTrype. BeiOuparor

b (eKTUBHBIE CITOCOOBI pEICHNS IPOSKTHOW3aJa M.
KonTtponupytoT nporecc, pabotast B rpynmne. AHAIU3APYIOT
[pe3ynbTaThl paboThI. [leTaloT BEIBOIBL.

50-49 |PemieHue pacueTHBIX [MpumenstoT MeTo1 MH)OPMAIIMOHHOTO MTOUCKA. 29.12

3aJaqyHa CBOMCTBO CaMOCTOATEIIEHO CO3aI0T CIIOCOOBIPEIIEHUS TPOoOIeM 4.01




BHYTPEHHEU SHEPTUH U
[pa0OThI
TEepMOJMHAMUYECKON
CHCTEMBI.

MHPOPMAITMOHHOTO TTorcka. CaMOCTOATEILHOCO3IAI0T
CIIOCOOBI peIIeHUs IPOOJIEM TBOPUYECKOTO U TIOUCKOBOTO
xapakTepa.

[KoppeKkTHpYIOT, OICHUBAIOT JCHCTBUS MapTHEpa.
AHATM3UPYIOT PE3YIILTATHI PEIICHHS 3a/1a4.

52-51 [[IpakTuxy™m 1o BBIOENSAIOT M OCO3HAIOT YCBOEHHOE M YTO EIEHYXHO 4.01
PELIEHHIO 33/1a4I10 YCBOUTH. IIprMeHSIOT MeTOx 5.01
TemMe MHQOPMAIIMOHHOTO TIoMcKa. CTPYKTYpUPYIOT3HAHHSL.

«CBolicTBa Mapos, CaMOCTOATENBHO IUIAHUPYIOT IyTH PEIICHUS
PKHIKOCTEH M TBEPIIBIX CaMOCTOSTEITLHOM paOOTEHI.

TEeID). AHATH3UPYIOT PE3yNIbTATHI PEIICHNUS 33/1a9, UCTIONb3YS
CamocTosiTenbHas CIPaBOYHYIO JINTEPATYPY.

pabora.

53 Pemenue 3a1a4 11.01
«MoJiekynsipHasi
buzuka»

Paznen VI «OcodeHHOCTH pelieHns 3a1a4 o TepMoauHamMuke» (18 yacos)

54-55 [CeomeTpuyeckas Y cTaHaBJIMBaIOT HEOOXOAMMOCTh BBISICHCHHS 11.01
MHTEPIPETALHS MaTeMaTHYeCKOH MOJIENTN OHATHS «padoTa B 12.01
(DU3HMYECKNX BETMYUH TepPMOANHAMUKEY, TIPAKTUIECKOE HCIIOIB30BaHIE Ta30B KaK
MpY pelICHUH 3a1a4 [pabouux Tea B TepMOJUHAMUYECKUX crcTemMax. Uiyt u
o usuke BEIICIISIOT HEOOXOIUMYI0 HH(POPMAITHIO.

O06cyx1at0T 3P HEKTUBHOCT UCTIOIb30BAHUATPA(GHUECKOTO
Npe/ICTaBIeHHs PAaOOTHI B TEPMOJMHAMUKE.

56-57 |PemieHue pacueTHBIX BBIIENAIOT 1 0CO3HAIOT YCBOSHHOE U YTO ELICHY)KHO 18.01

3a71a4Ha OTpe/eNieHne yCBOUTB. [IpMEHSIOT MeTOx 18.01




JIBUT'aTCJIN U UXPOJIb
B JXM3HH YCIIOBCKa»

[IpecTaBiIsrOT MPOAYKTHI TPOEKTHOM

e TeNbHOCTH. YYacTBYIOT B IMCKYCCHSIX.
CaMOoCTOATENBEHO POPMYITUPYIOT
[peI0KEHN [0 PELICHUIO BOIIPOCa ITOOXPAaHe
OKpYKalollei cpebl.

/TemoHCTpUpYyIOT BO3MOXKHOCTH pacueToBKITJ]
TEIJIOBBIX MAIIHH.

58-59 [Meron cxem npu KoppekTupyroT, OLleHUBAIOT IEHCTBUS MapTHEpa. 19.01

pelIeHnHy 3a1a4 AHATM3UPYIOT YCIOBUS 33124, IBICHHS, KOTOPBIE b5 01
OMKCaHbl B ycJI0BUH 3a1aud. CTPOST cXeMbl U rpaduKu.
OKa3bIBAIOT IIOMOIIL HAllAPHUKAM IPHPEIICHUH
KOHKPETHBIX BOIPOCOB I10 HEOOXOIMMOCTH.

60-61 [Ocobennoctu CaMOCTOSTENEHO BBIPa0aTHIBAIOT anmroputmsl [25.01
[pereHus 3a1a4 1o ICCIICI0BATEIIBCKON JICSTENbHOCTH 110 PabOTeHal TEKCTOM [re 0q
TepMOJIMHAMUKE 3a7auu 10 TEPMOJUHAMUKE.

KonTpomupytot mportiecc, paboTast B TpyIie. AHATU3UPYIOT
[pE3yIBTaTHl PAOOTHI.

KoppexkTupyioT pe3yibTaThl JeATeNbHOCTU. JlemaroT
BBIBOJIBI.

62-63 |Pemenue BBIIENSIOT B 0CO3HAIOT YCBOGHHOE U UTO EIEHYKHO 1.02
KOMOMHUPOBAaHHBIX YCBOUTB. [IprMeHSIOT MeTOx 1.02
3ajay Ha MepPBBIi 3aKOH MH()OpMAMOHHOTO Noncka. CTPyKTypHPYIOT3HAHHS.
TEPMOMHAMUKH. CaMOCTOSITEIBHO CO3/Ia0T CIIOCOOBI PELICHMSI ITPOOIIeM

TBOPYECKOTO M IMMOUCKOBOTO Xapakrepa. KoppekTupyror,
OLICHMBAIOT JICHCTBUS apTHEpa.
AHATM3UPYIOT pE3YNIbTAaThl PEIICHNUS 3a1a4.

64-65 [Koudepenuus Hatemy OLEHUBAIOT MPAKTUIECKYIO0 HEOOXOAUMOCTh 2.02
«TerutoBble MCIIOJIb30BaHMS TEIUIOBBIX MAIIHH. 8.02




«TepMOI{HHaMHKa»

67-66 [[IpakTuKyM IO CaMOCTOSTEIIBHO BEIPa0ATHIBAIOT AJITOPUTMBI IIpakTudeckor [8.02
[PELLICHUIO 3a7ay 110 nesrenbHocTH. KoHTposupyroTnponece, paboTas B Ipynme. |9 02
reme «OCHOBBI AHATH3MUPYIOT pe3yinbTaTel paboThl. Koppektupyror
TCPMOANHAMUKI [PE3YIBTATHI AEATEILHOCTH. [lenatoT BEIBOBI.

CucreMaTU3UPYIOT MaTepual.

68 OKCKYpCHS C CaMOCTOATENBFHO BEIPAa0aTHIBAIOT anroputMbicocTasnenus  (15.02
1eIbI0 cOopa orpocoB. KonTponmpyrot nporiecc, paboTast B rpymrie.
NTAHHBIX JUIST IAHAITM3UPYIOT pe3ynbTaThl paboThl. Koppektupyror
COCTaBIICHUS PE3YyIBTATHI NEATEILHOCTH. J{eNnatoT BEIBOIBI.
3a1ad 1o BOIPOCY CuCcTeMaTH3UPYIOT MaTepuall.
pacueta KII/I
TETJIOBBIX MAIIUH

70-69 [MToroBsIii TECTHO [Brioupatot Hanbomnee 3(h(heKTUBHBIE CITOCOOBIPEIICHHS 15.02
TeMe 3a/1a4. AHAIM3UPYIOT YCBOCHUE IPOrPAMMHOIO MaTepuana. (1 0o
«MoueKymspHast OCyIIEeCTBISIOT 0OCO3HAHHOE U ITPOU3BOJILHOE IOCTPOCHHUE
(usuKa. OTBETOB Ha Ka4eCTBEHHbIE BOIPOCHI B IMCHbMEHHON (hopMe.
TepmoTHaAMHUKaNTIO
ctpykType A 11
(EI'D)

71 Pemenne 3axa4 22.02

MOCTOSIHHOTO TOKa” (29 yac)

Paznen VII “OcHoBHBIE MOAXO0/IBI K PELICHHUIO 32/1a4 MO0 3JIEKTPOCTATHKE H 3aKOHAM




OCHOBHBIX
XapaKTEPUCTHUK TOJIS
3apsHKCHHOMIIIIOCKOCTH,
cdepsl U mapa.

PIEKTPOCTATUIECKOTO MO 3apsHIKEHHON TIOCKOCTH,
chepsr, mapa.

Mcnonb3yroT rpaduuecKyro HHTEPIPETAUION300paKeHHSI
KapT mosen

72-73 [[IpyHINT CHMMETPHU MnyT 1 BBIIENAIOT HEOOXOAUMYIO 22.02
NPUPEIICHAH 3a0a4I10 mH(OpMAINIO. YYaCTBYIOT B KOJJIEKTUBHOMOOCY K ICHUH 1.03
HIIEKTPOCTATHKE B3aMMOJICHCTBHI HAYIIEKTPU30BAHHBIX TEIL.. AHATH3UPYIOT

XapakTep 3JIEKTPOMarHUTHBIX B3anMOAeHCTBHH. Pemrator
Bagadm.
CHCTEeMaTH3UPYIOT MOJTydeHHBIC 3HAHUSL.

74-75 |[IpuHIIUT CUMMETPHH [Y4gacTByIOT B KOJJIEKTHBHOM OOCYXACHUN PA3INIHNA B 1.03
MPUPELICHUH 3824110 MPOSIBIICHHUSX JIEKTPOCTATUUECKUX MOJCH Pa3IHuHBIX b 03
HIIEKTPOCTATHKE MCTOYHNKOB. BBIIENSAIOT 3IeMEHTHI CHMMETPHH Ha KapTax

PIEKTPUUECKUX NoJield. CHCTEMaTU3UPYIOT MaTEpUalL.
AHAJTM3UPYIOT PE3YNIBTATHI, JCTA0T BHIBOJBI.

76-77 [Anroput™m pereHus M crionmp3yr0T METO/T aHAJIOTHH TIPH pelIeHnn3a1ad Ha 0.03
3a/1a4 Ha OIpesieIeHHe OTIpeJiesIeHIe OCHOBHBIX XapaKTEPUCTUK 15.03
OCHOBHBIX DIIEKTPOCTATHYECKOTO TIOJIS 3apSKEHHOM TIOCKOCTH,
XapaKTEPUCTHUK TTOJIS cdepsl, mapa.
3apsKEHHONIIIOCKOCTH, Mcrionb3yIoT rpadMuecKyto HHTEPIPETAHION300paKeHHsI
cdepb! U apa. KapT rmoJen

78-79 |AnTropuTM pemeHus M cnonp3yroT METOJT aHAJIOTHH ITPH peleHnn3a1ad Ha 15.03
3a1a4 Ha onpeesieHHe oTIpeJiesieHIe OCHOBHBIX XapaKTEPUCTUK 16.03




(«(QIIEKTPOCTaTHKA
» 10 cTpykTypel TA
11 (EI'9)

Bagad. AHATU3UPYIOT YCBOEGHUE MPOrPaMMHOI0 MaTepHaa.
OCyIIECTBIIAIOT OCO3HAHHOE U MPOU3BOJILHOE TOCTPOEHUE
OTBETOB Ha KaueCTBEHHBIE BOITPOCHI B MUCBMEHHOH (opMe.

80 [{udpoBbIc [PaGorator ¢ karajgoroM Enunoi komtekuul [OP 22.03
00pa3oBaTeNbHbIC http://school-collection.edu.ru/

[pecypchl B TOMOIIb [PaGoTarot ¢ karanorom. PaccMaTpuBaroT mpuMephl peleHus
pemaroniemMy Bamad 1o snekTpocrarnkens koureknuu [IOP. Pemraror
3amaqn (Ha mpuMepe KaueCTBEHHBIC M PACUCTHBIC 3aJaul. AHAIU3HPYIOT U

3a1a4 1o KOPPEKTHUPYIOT PE3YIbTaThl JeSTEIbHOCTH.

PIEKTPOCTATHUKE) /lenaroT BHIBOAEI.

81-82 |Metoapl 1 IpUEMBI IBICTpanBaroT TOrHYECKYIO LIETIOUKY PaCCyKACHUN pU 22.03
perreHus3anay Ha QHAJIM3€e YCIOBUS 33/1a4. Y YaCTBYIOT B KOJUICKTUBHOM 0303
OIIpe/IeIIeHIe 00CYKIEHUHYCIIOBHS 3a/1a4, TOJXO00B K PEIICHHIO.
PIEKTPOEMKOCTH J/lenatoT BEIBOJIBI. YUACTBYIOT B 00CYK/ICHUMBBIBOIOB,
KOHJICHCATOPOB, AHATTN3UPYIOT U OOBSICHSIOT PE3yIbTATHI.

CHCTEMBI
KOHZICHCATOPOB

83-84 |Pemenue 3agay Ha U3 (OTBICKMBAIOT U CHCTEMAaTH3UPYIOT 3aJa4H IIOTEOPUHU 5.04
oTKpbIToro0anka 'MA KOHJIeHCaTOpOB. CaMOCTOSITENBHO BBIPAa0aTHIBAIOT 5.04
11 (EI'Q) QITOPUTMBI IPAKTHYECKOH

nesaTenbHOCTH. PemaroT kadyecTBEeHHbBIE U pacyeTHBIE 33/1a4H.
KoHTponupytoT nporecc, paboTas B rpyIe. AHaTH3HPYIOT
PEe3yIBTaTHIPa00THI. KOppEeKTHPYIOT pe3ynbTaThl
iesiTebHOCTH. JlenaroT BEIBO/IBI.

85 Tect o Teme Brioupator Hanbosee 3 GeKTHBHBIE CIIOCOOBIPEIICHUS 6.04



http://school-collection.edu.ru/

MHQOpMAITUH
COCTaBIICHUSI3a1a4
Ha OTpe/ieeHue
[paboTHI U
MOIITHOCTH
PIIEKTPUYECKOTOTOKA

MHQOpMAaIUI0. YYacTBYIOT B KOJUIGKTHBHOMOOCYKICHHN
[PUMEHEHUS STHX TOHITHH B

pkr3HU. COCTaBIISIIO U PEIIAIOT KaUYECTBEHHBIE,
bKCIIeprMeHTaNbHbIE, 3aHUMaTeNbHbIE 3aJ]auiHa

AHaIM3UPYIOT pe3ybTaThl. KOppeKTUPYIOT pe3ybTaThl.

OIIPEACIICHUEC pa6OTBI 1 MOITHOCTH 3JICKTPUYCCKOI'0 TOKA.

86-87 [KonmmuecTBeHHBIE CaMOCTOSATENBHO aHATU3UPYIOT YCIOBUS 33/a4, 12.04
(pacueTHBIC) COCTABJISIIOT TUTAH PEIICHUS, YePTATCXCMBI 12.04
3aJa4d Ha 3aKOHBI PIEKTPUYECKUX LICTICH.

[OCTOSIHHOTO TOKa CrcTeMaTH3UPYIOT H3Y4YEeHHOE.
IBrICcKa3pIBAIOT B YCTHOH (JOpME CBOE MHEHHEO
[PallMOHABHBIX ITyTSAX PELICHUS 3a/1a4

88 MeTompl petieHus CaMOCTOSITEIBHO CO3/JA0T CIIOCOOBI PEHICHHUSIIPOOIIEM 13.04
PAaKTUYECKUX U TBOPYECKOTO U MIOMCKOBOTO Xapakrepa. Koppektupytor,
HKCTIIEPUMEHTAIIBHBIX OLICHUBAIOT
3a1a4 neiicTBUs MapTHepa. AHANU3UPYIOT PE3yIbTaThl

[peLICHHs 33/1a4 Ha 3aKOHBITIOCIIE0BATEILHOTO U
apasiebHOr0 COeIMHEHUS! TPOBOTHUKOB.

89-90 |AnropuT™ pemeHus Vcnionms3yr0T anropuT™ pelieHns 3a1a4 HalpaBuia 19.04
3azay c Kupxroda 1ist pacueTa 1eneil mocTossHHOTO TOKA. 19.04
MCIIOJIb30BaHUEM IAHAJIM3UPYIOT CXEMBI AJIEKTPUUECKUX LeTeH,
npasuit Kupxroda. COCTABIISIIOT KBHBAJICHTHBIC BAPHAHTBI, OCYIIECTBIISIOT

CaMOKOHTPOJIb ¥ B3aHMOKOHTPOJIb
91 OKcKypcus ansicoopa M1y T 1 BBEIOEISAIOT HE00XOIUMYIO 20.04




N

MexaHHuKa

03-92 [OtkpoiThiit 6ankl A [PaGoTator ¢ nHpOpMaLKei Mo CUCTEeMaTH3aIuH 3a/1a4 U3 26.04
11 (ETD) oTkpbITOoro 6ankaEl'd mo onpenenenuto D/1C u 26.04
(DnexTpomMHAMHKA) BHYTPEHHETOCOMPOTHBIICHHUS HCTOYHUKA TOKA.

CaMOCTOATENBFHO BEIPA0ATHIBAIOT ANTOPUTMBLACATEIEHOCTH.
KonTponupytot npouecc,

[paboTas B rpyIe Mo PemeHuro 3a1ad ¢

MCTIOTIb30BaHNeM 3aKoHa OMa JUIsl TOJTHOMIeTIH.
AHATM3UPYIOT PE3yJIbTaThl PA0OTHI.

94 MeTo1bI peleHus 1 CaMOCTOATENBHO BEIPA0aTHIBAIOT AITOPUTMBIPELICHUS 27.04

Ka4eCTBEHHBIX 33/]a4 KaueCTBEHHBIX 3a71a4. PenmaloT kauecTBEeHHBIE 33/1a4H.
KonTponupytoT nporuecc, paboTas B rpynie. AHATU3UPYIOT
pe3ynbTaThl paboThl. KOppeKTHPYIOT pe3yabTaThl
NeaTenbHOCTH. J{enaroT BEIBO/IBL.

95 Perenue nmpoexTHeIX U |1 AHAJTM3UPYIOT CBOM BO3MOXKHOCTH TI0 peaiu3aiuu 3.05
KOHCTPYKTOPCKHX3a1a4 npoekTa. Pa3pabaTeIBaloT I1aH BBIOJTHEHHS TIPOEKTA.

PeraroT KOHCTPYKTOPCKHUE 33/1a4H 110 KETaHUIO:
[yCTaHOBKA JJIsl HATPEBAHMUSI )KUAKOCTH Ha 3aJJaHHYIO
TemMIieparypy, MPOEKThI U MOJIEIUAIIEKTPUUIIUPOBAHHOM
BUKTOPUHBI, MOJICITH

M3MEPUTENBHBIX PHOOPOB, MOJIENN «IEPHOTOSIIIIUKAY U
npyrue

97-96 ([Tect mo Teme 2 Beibupatot Hanbosee 3¢ heKTUBHBIE CIIOCOOBIPEIICHHS 3.05
—IlocTosAHHBIN Bagad. AHATH3UPYIOT YCBOSHHUE MPOTPaMMHOTO MaTepHaa. 405
PIIEKTPHYECKUUATOKI] OCYIIECTBIISIIOT OCO3HAHHOE W IPOU3BOJIBEHOE MOCTPOCHUE
no crpykrype [ A1l OTBETOB Ha KaYeCTBEHHBIE BOPOCHI B MTUCbMEHHOH hopme.

(EI'D)

98-99 IMoBTOpeHune(54) 2 10.05

10.05




100- Wiroropas KOHTPOJIbHAS 2 17.05
101 [ o 17.05
102 1 18.05

[loBTOpEHNE MaTepuaia

3a kype 10 knacca




YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE OBPA3OBATEJIBHOM JESTEJBHOCTH

y‘le6H0-MeTOZ[I/I‘ICCKO€ obOecreucHue O6p330BaTeJ'IBHOI71 ACATCIIBHOCTHU B paMKaXxX Kypca I10

BBIOODY

«30panHble TMaBbl (U3MKW» MPEICTABICHO C YYE€TOM MPUKIATHOTO Xapakrepa

[Iporpammsl U TOro Qaxra, 4To Kypc SIBJSIETCS e€CTeCTBEHHBIM JONOJHEHHEM NPOrpamMMbl
u3y4yeHusl (PU3MKH Ha NPOPUILHOM YPOBHE B YACTU PEILIEHUS KAUECTBEHHBIX, KOJIMYECTBEHHBIX,
AKCIIEPUMEHTAIIBHBIX, IPAKTUYECKUX, TBOPUECKUX 3a/1a4.

VY4eOHUKH, peKOMEHyeMbIe K HCIIOJIb30BaHUIO NpHU peanuzauuu [Iporpammel npeamera,
MOTYT OBITh BBIOpaHBl B COOTBETCTBUU C IE€PEYHEM YUEOHHUKOB, KOTOPBIH HCHOJB3YeTCS NpHU
npernojaaBanuy npeamera «®dusnka» Ha NPOPUILHOM YPOBHE B JaHHOM Y4YeOHOM 3aBeACHUU
ITpumep Nel:

1)
2)
3)
4)

5)

[Tpumep 2:

1)

2)

1.35.2.3.1 MsakumeB ['.4., CunsxoB A.3. ®usuka. MexaHuka. YTriayOJIeHHBIN
yposenb 10 IPODA http://www.drofa.ru/81/

MsikumeB T.4., CunsxoB A.3. ®usuka. MonekynsipHas ¢usuka. Tepmoannamuka.
Yrayonennsriii yposerb. 10 IPODA http://www.drofa.ru/81/

1.35.24.1 Msaxume ['.5., Cunakop A.3. ®wuszuka. DICKTPOIUHAMHUKA.
Yrnyonennsiii ypoBenb 10-11 JIPODA http://www.drofa.ru/81/

1.35.24.2 MsakumeB I'.f., CunaxoB A.3. ®usmka. KojaebaHus ¥ BOJHEL
Yrayoneunsiit yposerb 11 JIPODA http://www.drofa.ru/81/

1.3.5.2.4.3 MsaxumeB ['.5., CunsaxoB A.3. ®uzuka. Ontuka. KBanroBas ¢dusmka.
Yray6nennsriii yposerb 11 JIPODA http://www.drofa.ru/81/

1.3.5.2.1.1 Kabapaun O.®., OpnoB B.A., OBenunk 2.E. u np./Ilox pexn. Ilunckoro
A.A., KaGapmuna O.D. ®dusuka (yrnyOnenHeii ypoenb) 10 W3marenbcTBO
[TpocBemenue" WwWw.prosv.ru/umk/10-11
1.3.5.2.1.2 Kabapaun O.®., 'nmazynoB A.T., Opiaos B.A., u ap./Ilox pex. [lunckoro
A.A., KabGapauna O.D. ®dusuka (yrnyOneHHbli ypoBeHb) 11 W3nmarenbcTBO
"TIpocBemenue" WWW.prosv.ru/umk/10-11

JomosiHUTEIbHASA JIUTEpPATypa

1

o

bakanuna JI. I1. u np. CoopHuk 3amad mo ¢usuke: Yduebd. mocodue i yriryor.
u3yd. puszuku B 10-11 k. M.:TIpocsemienne, 1995.

banam B. A. 3amaun o ¢usuke u metoasl ux pemieHus. M.: [Ipoceemenue, 1983.
bysmua A. U., 3unsbepman A. P., Kporos C. C. Pa3 3amaua, aBa 3amaya... M.:
Hayka, 1990.

Bceepoccuiickue onummnuaas! o ¢pusuke. 1992-2001 /Tlox pen. C. M. Kozena, B. I1.
Cnoboasauna. M.: Bepoym-M, 2002.

Fombagap6 U. Y. CoopHuk BompocoB U 3anad no ¢usuke. M.: Beicmias mikona,
1973.

Kabapaun O. @., OpnoB B. A. MexnyHapoansle puznyeckue oaumnuagsl. M.:
Hayxka, 1985.

Kabapaua O. @., Opnos B. A., 3unsbepman A. P.3agaum no ¢usuxe. M.:
Hpoda, 2002.

Kozen C. M., Kopoun B. A., Opnos B. A. u np. ®usuka. 10-11 kin.: CoopHUK
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http://www.drofa.ru/81/
http://www.drofa.ru/81/
http://www.drofa.ru/81/
http://www.prosv.ru/umk/10-11
http://www.prosv.ru/umk/10-11

3ama4 ¢ oTBeTamMu W pemeHusiMu. M.: Muemo3suna, 2004.
9. Jlanre B. H. DxcniepumeHnTanpHble GU3NYECKUE 3a/1a4u Ha cMeKkanky. M.: Hayka,1985.
10. Mamuaun A. H. Coopruk BompocoB u 3amad mo ¢usuke. 10-11 xkmaccer. M.:
[Tpocremenue, 2002.
11. Menenun I'. B. ®u3uka B 3amavax: DK3aMeHAIMOHHBIC 3a/1aUd C PEIICHUIMU. M.:
Hayxka, 1985.
12. Tlepensman S. W. 3naetre nu BB ¢u3uky? M.: Hayka, 1992.
13. Cnobonenkmii 1. 1., AcnamazoB JI. I'. 3agaun mo ¢uszuke. M.: Hayka, 1980.
14.Cnoboneuxuit . 111., OpnoB B. A. Bcecoro3nblie onumnuaasl no ¢usuke. M.:
[IpocBemenue, 1982.
15.Yeprnoynan A. . ®usmka. 3amaun ¢ oTBeTaMu W perieHusMu. M.: Bwicmias

mikoia, 2003;

16.EI'D. ®usnka: TUMOBBIC PK3aMEHAIIMOHHBIC BapuaHThl: 30 BapuanToB / mox pea. M. 1O.
HemunoBoii. — M. : U3narensctBo «HammonanbHoe o6pa3oBanue», 2021. — 352 c. U
T.0L.;

17.EI'D 2021. ®usuka. Tunoskie TecToBbie 3ananus. Jykamesa E.B., UuncrsakoBaH.!.
(2021, 120c.);
18.EI'D 2017. ®wusuka. Tunossie TecToBbie 3ananus. Kadapaun O.®., KabapaunaC.U.,
Opios B.A. (2017, 224c¢.)
19.bubnmoTeka HaTJISAHBIX ayIHOBU3YaAIBHBIX MTOCOOUH IS cpeiHel mKkoabl Kupuia n
Medoaus. (Komnanus «Kupumn u Medoauii». — M.: NMG, 2004);
HNuTepHeT pecypcesl
1. http://fipi.ru/ denepanbHas ciyxba 1o Haa3opy B chepe oOpa3oBaHUSA U HAYKH
OEJIEPAJIBHOE I'OCYAAPCTBEHHOE BIOJPKETHOE HAYYHOE
YUPEXIEHUE «®enepanbHbIil HHCTUTYT NEAATOTUUECKUX U3MEPEHUIN»;
2. http://school-collection.edu.ru/ - Enunas xoyutekius mudpoBbIX 00pa3oBaTeIbHBIX

pecypcos;
3. http://fcior.edu.ru/o-proekte - denepanbHblii EHTP HHPOPMAIIOHHO-
00pa30BaTeIbHBIX PECYPCOB;

4. http://window.edu.ru/ - Emuroe OkHO nocTyma K HHQOPMAIIMOHHBIM

o0pa3oBaTeNbHBIM pecypcam;
5. http://school.mipt.ru/ - 3aounas puszuko-rexaudeckas mkona MOTHU;
http://old.elementy.ru/ - DnemeHTHI OONBIION HAYKH,
7. https://elibrary.ru/title _about.asp?id=9209 — nayunas 31ekTpoHHast OMOIHOTEKA
KypHana «Du3uka B MIKOIEH

o

Y4eOHO-MeTOAMYECKOE U MATEPUATILHO-TEXHUYECKOE o0ecrneueHne
o0pa3oBaTeJIbHOM 1eATEJILHOCTH

O0opynoBanue u NpudOPHI:

y4eOHO-TeXHUYECKHI KOMILIEKC 10 (PU3UKE M0 pa3jesam;
TEXHUUYECKHE CPEICTBA OOYUEHMS;

KOMIIBIOTED, IIPOEKTOP;

000pyi0BaHKE OOIIETO HA3HAUCHMUS;

000pyI0BaHKE IEMOHCTPAIIMOHHOE;

000py10BaHKE J1a0OPATOPHOE;

oubkwhE


http://fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/o-proekte
http://window.edu.ru/
http://school.mipt.ru/
http://old.elementy.ru/
https://elibrary.ru/title_about.asp?id=9209

7. Oubnuoteunbld GOH (KHUTOMEUATHAS MPOAYKITUSA);
8. meuaTHBIe TOCOOUS (TAOIHIIBI, CXEMBI, TUATPAMMBI H T.JI.).



