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IlosicHuTeEILHAS 3aIUCKA

PaGouas mporpamma mo sJeKTHBHOMY Kypcy «Permmenue 3amau mo (usmke» s cpeaHei
00111e00pa30BaTENbHOM IIKOJIBI COCTABJIEHA HA OCHOBE:

¢ (yHIAMEHTAILHOTO Sipa COJIepKaHus 00IIero 0Opa3oBaHus;

e TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00me00pa3oBaTeNbHON MPOTPaMMBbI
cpeanero o0miero oOpazoBaHus, MpeACTaBIeHHBIX B DenepaibHOM roCcyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CPEAHEro o0IIero 00pa3oBaHus;

e TpuMepHOU mporpammbl no (usuke it 10-11 xmaccos, SBISIOMIENCS COCTaBHOW YacThiO
MIPUMEPHOI OCHOBHOW 00pa30BaTeIbHON POTPaMMBI CPETHETO 00IIero 00pa3oBaHus;

® aBTOpPCKOM pabouell mporpaMMbl y4eOHOTO (3JEKTUBHOTO) Kypca «Pemenue 3amad mo
¢buszuke» I 00pa3oBaTENbHBIX OpraHU3alMA, PEaTU3YIONUX MPOTPAMMBI  CPEIHEro OOIIero
obpazoBanust (10-11 xmaccer): Pemenue 3amau no ¢usuke/ M.B. Kamoukuna, B.A. bnoxuna, C.II.
Hy6ac. — TAYAIIO «COUPO», Caparos, 2017.

e OCHOBHOU 00pa3oBaTeIBLHOW MpOTpaMMBI cpemHero oomero obpazoanus (10-11 xmaccer)
MOV «COHI Nel r. EpmioBay.

MecTto npeamera B yueOHOM IJIaHe

VY4eOHBIN TUIAaH WIKOJIBI HAa M3YYEHHE JJICKTUBHOTO Kypca «Pemienme 3amad mo Qusnuke» B
cpenHel (MOJHOM) IIKOJE€ OTBOAUT 2 YYEOHBIX Yaca B HEACII0O B TECUCHHE Ka)XJOro Toja oOydeHwus,
Bcero 136 ypokoB nipu 34 yaeOHBIX HEIETSAX B TOY.

O0mas xapakTepucTuKa Kypca

[IpakTdeckass HaNpaBJIIEHHOCTh JTAHHOTO AJIEKTUBHOTO TpEAMEeTa, MO3BOJsIeT Ooyiee TIIyOOKO
MOHATH 3aKOHBI, OOBACHSIONINE MPUPOIHBIC SBICHHUS M TEXHUYECKHE IPOIECCHl uYepe3 peuIcHHe
MPAKTUYCCKHUX, KAYECTBEHHBIX, KOJIMUECTBEHHBIX, TPApHUECKUX 3a/1a4.

[Ipu mpoBeseHUU 3aHATHH TPEANOYTEHUE OTHACTCS WCIOJIb30BAHUIO TEXHOJIOTHHA JIMYHOCTHO-
OPUEHTUPOBAHHOTO OOYYCHHUs, MOOYKIAIOIIUX YYalIMXCS K CaMOCTOSITEIBHOMY IIOUCKY 3HAHUU;
MPUMEHEHUIO HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, MPOCKTHO-MCCIICIOBATEIBCKON U
AKCTICPUMEHTAIBHON  JIEATEIBHOCTH, TIOCTPOCHUE OO0pa30BaTebHONW JCATENIBHOCTH C  y4eTOM
WH/IMBUYAIbHBIX, BO3PACTHBIX, ICUXOJIOTUYCCKUX, (U3UOJIOTHYECKUX OCOOCHHOCTEH W 370pPOBBS
00yJaronuxcs.

VYueOuslii (3meKTUBHBIN) Kype «Pemenue 3amau mo Qusuke» B 1ensx oOecrnedyeHus MpUHIINIA
BapHATUBHOCTH M Yy4eTa HHIUBUAYAIBHBIX IMOTPEOHOCTEH OOYJaIOIMUXCs TPU3BAH pPEATU30BaTh
CIIENYIONLYI0 QYHKIUIO: pacuupums, y2iyoums, OONOIHUMb U3YYeHUe YYeOH020 npeomema pu3uka.

[IporpamMma yueOGHOTO (3JIEKTUBHOTO) Kypca 00ecreunBaeT:

v’ YIOBIICTBOPEHNE WHIMBUIYAIbHBIX 3aIIPOCOB 00YYArOLIMXCS;

v’ 0011€00pa30BaTeIbHyI0, OOIIEKYIBTYPHYIO COCTABJISIONIYIO MPH IOJYYEHHH CPETHETO
oOriero oOpazoBaHus;

v/ pasBUTHE JTMYHOCTH OOYYaIOIIMXCs, MX MMO3HABATEILHBIX MHTEPECOB, MHTEIUIEKTYAIbHOM U
[IEHHOCTHO-CMBICIIOBOH c(eph;

v/ pasBUTHE HABBHIKOB CaMOOOPa30BaHMsI ¥ TIPOEKTHPOBAHHMS;

v’ yrayOsieHue, paciinpeHne U CHCTEMATU3aIMIO 3HAHUH B BBHIOPAHHOM 001aCTH HAyYHOTO
3HAHUS UJIM BUJIA IEATEIbHOCTH;

v/ COBEPIICHCTBOBAHME MMEIOMIETOCS W NPUOOPETEHHE HOBOIO OIBITA IO3HABATEILHOM
NeATeNbHOCTH, TPOPECCHOHATBHOTO CaMOOTIpe/IeNIeHNsl 00yJaroIuXcs.



[IporpamMma HOCUT MPUKIATHON XapakTep. SIBJISETCS €CTECTBEHHBIM JOIMOJHEHHUEM POTPAMMBI
U3ydYeHUs (PU3MKH Ha YriayOJEHHOM YPOBHE B YacTU PENICHHUS KAa4eCTBEHHBIX, KOJIWYCCTBEHHBIX,
IKCMEPUMEHTAIBHBIX, MPAKTUYECKUX 3adad. KOHKpeTH3WpyeT CcoJep)KaHue TMPEAMETHBIX TeM
00pa30oBaTeNFHOTO CTaHAapTa Ha YriyOJIEHHOM YpOBHE, JAa&T MPUMEPHOE pacrpenesieHue y4eOHBIX
4acoB IO pa3jenaM Kypca U PEKOMEH]YET OINpPENENICHHYIO MOCIIE0BATENbHOCTh U3YyUEHUS Pa3/iesioB
JJIEKTUBHOTO TMpPEAMETa C YYeTOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBsI3€H, HOCHUT
pEKOMEHIATENbHBIA XapaKTep B BOMPOCE IMMOJ00pa KAYSCTBECHHBIX M KOJUYECCTBEHHBIX 3ajad,
IKCMEPUMEHTAIBHBIX MPAKTUYCCKUX 3a7a4 B 3aBUCUMOCTH OT BO3MOXKHOCTEH KaOwHeTa (DU3HKH B
JTAHHOM Y4€OHOM 3aBEJICHUU.

Pemenune 3amau npu oOydeHUM (QU3MKE SBISCTCS OOS3aTSIBHBIM JJIEMEHTOM Y4eOHOTO
Trpoiiecca, MO3BOJISIOIINM HAJIeKHO YCBOUTH U 3aKPENUTh U3Y4aeMblii MaTepuai, a TakKe paclIupUTh
€CTECTBEHHO-HAYYHBII KPYro30p YyYalluXCsl IMOCPEACTBOM IIUPOKOTO HCIOJIb30BAHUS 3HAHUM U3
obmacT MaTeMaTWkW, (QU3WKH, XAMHH, Ouwolormu ¥ Jp. UYepe3 pemieHUe KadyeCTBEHHBIX,
KOJIMYECTBEHHBIX, MPAKTUICCKUX, TPaPUICeCKUX 33Ja4 OCYIICCTBIISICTCS CBSI3b TEOPUU C MPAKTHUKOH,
pPa3BUBAETCS CaMOCTOSITENIBHOCTh U IEJCYCTPEMJIEHHOCTh, a TakKe pallMOHAIbHBIE TMPUEMBbI
MBIIILICHUS.

Pemenune n aHaim3 3a/aud MO3BOJISIFOT MOHSATH W 3alIOMHHUTH OCHOBHBIC 3aKOHBI M (DOPMYIIBI
(bu3UKH, CO3MAIOT TIPEJACTABICHHE 00 WX XapaKTEePHBIX OCOOEHHOCTSX W TPAHUIAX TPUMEHEHHUS.
3ajaun pa3BUBAIOT HABBIK B HWCIIOJIH30BAHUU OOIIUX 3aKOHOB MAaTEPHAIBHOTO MHpA JJIS PEIICHHS
KOHKPETHBIX BOIPOCOB, HMEIOIIUX MPAKTHICCKOE H M03HABaTEIbHOE 3HAYEHHE. YMEHUE pelaTh
3aJla4uM SBIISCTCS JIYUITUM KPUTEPHEM OIICHKH TIYOWHBI M3YYEHHUsS MPOTPaMMHOTO MarepHalia  ero
YCBOEHHSI.

dusnka Kak Hayka o0 HamboJiee OOIMMX 3aKOHAaX MPHUPOJIBI, BBICTYMAas B KauyeCTBE Y4EOHOTO
MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIQJI B CHCTEMY 3HaHHI 00 OKPY>KArOIeM MHUpE:

v/ PacKpBIBAET POJIb HAYKU B DKOHOMMYECKOM M KYJILTYPHOM Pa3BUTHHU OOLIECTBA;

v' croco0cTByeT (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOIO MUPOBO33PEHHMS.

[Iporpamma onexktuBHOTO TmpenMera Mo ¢usuke «Pemenue 3amau mo ¢usuke», uMes
BBIPAKEHHYIO MPAKTUYECKYIO0 HAIMPABJIEHHOCTh, CIIOCOOCTBYET pEIICHHIO 33aJa4 (OPMHUPOBAHHS OCHOB
HAayYHOTO MHPOBO33pPEHUS, PA3BUTHUIO UHTEUIEKTYyaJIbHBIX CIOCOOHOCTEH U MO3HABATENbHBIX MHTEPECOB
00yJaronuxcs.

['ymanuTapHoe 3HaueHUE SJIEKTUBHOTO MpeaMmera Mo (u3MKe Kak COCTaBHOM 4YacTH OOILero
0o0pa3oBaHMM COCTOUT B TOM, YTO OHAa BOOPYXAET IIKOJIbHUKA HAYYHBIM METOJOM IO3HAHMS,
MO3BOJISIIOIIMM TOJTy4aTh OOBEKTHBHBIE 3HAHUS 00 OKpYXalolleM Mupe. 3HaHHe (PU3MYECKUX 3aKOHOB
HE0OX0IUMO JUTsl U3YYeHUS XUMHUH, Onosioruu, pusndeckoit reorpaduu, texnonoruu, ObXK.

W3ydyeHue  31IEKTUBHOTO MpeaMeTa o JTAaHHOM nporpaMMe  HampaBJeHO Ha
AOCTHUKEeHHE CJIeyIOIIMX 1eJIeii:

v\ ®opMHpOBaHHE METOJa HAyYHOIO MO3HAHHUS SIBIECHUH IIPUPOABI U Pa3BUTHE MBIILLICHHUS
yUanmxcs;

v' OBjajieHHEe YMEHMSAMHU OCYLIECTBJIATh HAOMIONECHMS NPUPOIHBIX SBIEHHMI, OMUCHIBATH U
00001maTh pe3yabTaThl HAOMIOACHU, UCIOIB30BaTh MPOCTHIE W3MEPUTENIbHBIE MPUOOPHI ISl U3YYCHHUS
(bu3MyYeCKUX SIBICHUI; MPEACTABIATh PE3yAbTaThl HAOMIOACHUN WU U3MEPEHUI C MOMOIIbIO Taliuil,
rpadukoB. BBIABIATH HA 3TOM OCHOBE SMIMPUYECKHE 3aBHUCHUMOCTH; MPUMEHSTH MOTYUYECHHBIC 3HAHUS
Ui 00BSICHEHUS! pa3HOOOPA3HBIX MPUPOAHBIX SBICHUHM U MPOIECCOB, MPUHIUIOB ACHCTBUS BaXKHEHIINX
TEXHUYECKUX YCTPOUCTB, AJIsl peiieHus GU3nIecKux 3aaad;

v Pa3BuTHE TO3HABATENbHBIX MHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSITEILHOCTH B MPHUOOPETEHNH HOBBIX 3HAHWUN MPHU PEIICHWU (PU3NYECKHUX 33a]a4 U BHITOJHEHHH
AKCMEPUMEHTATIBHBIX UCCIEA0OBAHUN C CTIOIb30BAaHHEM MH()OPMAIIMOHHBIX TEXHOJIOTHH;

v' Bocnuranue YOEXKIEHHOCTH B  BO3MOKHOCTH IIO3HAHMS 3aKOHOB HPUPOIBI, B
HEOOXOJIMMOCTH Pa3yMHOTO UCIONb30BAaHUS JIOCTHIKEHMH HAyKd JUId JalbHEUIIEro pa3BUTHS
Yel0BEYECKOro OOIIEeCTBa, yYBaKEHUS K TBOpPIAM HAyKH W TEXHHKH; OTHOIICHHE K (U3MKE KaK K
AIIEMEHTY 00I1IeYeI0BEYECKOU KYIbTYPHI;

v' Mcnonp3oBaHHME TNOJYy4EHHBIX 3HAHMM W yMEHMH i peIleHHs NpPAKTUYECKUX 3ajad
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MMOBCETHEBHOM XKU3HU, oOecrieueHrs 0€30MaCHOCTH CBOEH KH3HU, PallMOHAILHOTO TIPUPOIOTIONH30BAHHS
U OXpaHbl OKPYKAIOLIEH Cpebl.

JUis MOCTYOKCHHsSI TeNield TpU pealu3aliu MPOrpaMMbl 3JCKTUBHOTO MpeaMera 1o Qu3uke
CTaBATCH CJIeAyIoNue 3aJa4u.

v' Hcnonb30Barh TEOPETHYECKYK) OCHOBY I IOHMMAHMS IE€PBOHAYAIBHBIX CBEIECHHH O
CYIIECTBOBAaHUHM MOJIENCH JIFOOOTO HAYYHOTO NPOTHO3MPOBAHHS U3 Kypca (pu3mku Ha TpodUIBLHOM
YpOBHE;

v' Hcnonb3oBaTh IOCTHIKEHUS COBPEMEHHBIX IEJArOrMYECKUX TEXHOJIOTUHM 00ydeHwus,
paszHooOpaszue GopM ¥ METOI0B OOYyUCHHUS JIJIsl IPUBHUTHSI YUAIIMMCSI HHTEPECa B M3YICHUH (PH3UKU;

v' Hcnonn30Barh  BO3MOKHOCTU  JIOIOJIHMTEIBHOTO  00pa3oBaHMs JUId  PaCIIUPEHHs
MIpEICTaBICHUN ydamuxcs: 00 OKpyXKarollel Uux Npupoe;

v' Hcnonb30BaTh MEKIPEAMETHBIE CBSA3M (C MaTEeMATHKOM) IS pealu3alud IPOrpPaMMHOTO
Marepuaia B YacTH pEelIeHUs 3a/1a4, BbIBOIa (DOPMYIT M 3aKOHOB;

v\ ®opMHpoBaTh INPEICTABICHUE O IOCTAHOBKE, KiIacCH(PUKALMK, MPUEMaX U METOAax
perieHust pU3NYECKUX 3a71a4;

v' COBEpIIEHCTBOBATh YMEHHs PENIaTh 3a4a4d C MCIOJIL30BAHMEM Da3jIMYHBIX NPUEMOB U
METOJIOB;

v' OOy4ath pelIEHHIO HECTAHIAPTHBIX 3a/1a4.

|. Ilnanupyemble pe3ybTaThl 0CBOEHHS MPOTrPAMMBbI 3J1eKTHBHOI0 Kypca
“Pemenue 3a1a4 no pusuke”

OcBoeHune coaepaHUs DJJIEKTUBHOTO ImpenaMera 1o ¢u3uke (yrayOJaeHHbIH YpOBEHbB)
ofecrieunBaeT JOCTH)KEHHE IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX PE3yIbTaTOB, YCTAHOBIEHHBIX
o TpedoBanusam GI'OC COO.

JIn4HOCTHBIE pPe3yJbTaThl BKIYAIOT:

* B IICHHOCTHO-OPHUEHTAIIMOHHOW c(epe - YyBCTBO TOPJOCTH 32 POCCHUHCKYIO (U3NYECKYIO
HayKy, TyMaHHU3M, [TOJIOKUTEIILHOE OTHOIIIEHHE K TPYY, IEICYCTPEMICHHOCTH;

* B TPyIoBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AalIbHEHIEeH 00pa3oBaTebHON
TPAaCKTOPHUU;

* B IO3HABATEJbHON (KOTHUTUBHOW, WHTEIUICKTYaJIbHOW) cdepe - YMEHHUE YIPaBIsATh CBOCH
MO03HABATEIBHOM JIEATEIHLHOCTBIO.

MeTtanpeaMeTHble pe3yJabTaThl BKJIIOYAIOT:

* HCIOJIb30BAHME YMEHHMH M HaBBIKOB PA3IUYHBIX BUJOB MO3HABATEIIbLHON JEATEIbHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(GOPMALMOHHBIN aHANIMU3, MOJCIUPOBAHUE U
T.J1.) JJI U3YYEHUS PA3IMYHBIX CTOPOH OKpYXKaroueil 1edCTBUTEIbHOCTH;

* HCIO0JIb30BaHHE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEpaluii: popMylIupoBaHUE TUTIOTE3, aHATH3
U CHUHTE3, CpaBHEHHE, O000O0IleHHe, CHCTEeMaTH3alus, BBISBICHHUE MPHUUYMHHO-CICJCTBEHHBIX CBS3EH,
MTOUCK aHaJIOTOB;

* yMEHHE FeHepUpOBATh UJCH U OTPEICIATh CPEJICTBA, HEOOXOAUMBIE ISl UX peallh3allly;

* yMEHHE ONpEAeTATh eI U 3a/1a4H AeITeIbHOCTH, BHIOMPATh CPEACTBA peanu3aluu Lene u
MIPUMEHSTh UX Ha MPAKTUKE;

* HCIOJIb30BaHHE PA3NUYHBIX HCTOYHUKOB JUTSI MTOJIydeHus: (hru3nueckoil nHpopMarum,

¢ ITIOHMMAHHUC 3aBUCUMOCTH COHACPKAHHUA U (I)OpMLI MMpEaACTaBJIICHUA I/IH(i)OpMaLII/II/I OT Ielen
KOMMYHUKAIIUU U aJipecara.

B o6nactu mpeaMeTHBIX pe3yJbTaTOB 00pa30BaTE/IbHOE YUPEXJICHHE 00lero odpa3oBaHUs
IPEJOCTaBIsIeT YYEHHKY BO3MOXKHOCTh Ha CTYHNEHHM CcpeaHero (moJsiHoro) oOmero oOpa3oBaHUs
HAy4YUTHCS:

* B IO3HABaTeNbHOU cepe: AaBaTh ONpeaeNeHHs] U3YUEeHHBIM MMOHATHAM; Ha3bIBaTh OCHOBHBIE
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IIOJIOYKEHHUS U3YYEHHBIX TEOPUM U THIIOTES;

* ONMCHIBATH JIEMOHCTPAIIMOHHBIE M CAMOCTOSITENILHO IIPOBEACHHbBIE SKCIIEPUMEHTBI, UCII0JIb3YS
IUISL 3TOTO €CTECTBEHHBIA PYCCKUMN S3bIK U SI3bIK (PU3UKH;

* KIaccU(pUIMPOBATh W3YUYCHHBIE OOBEKTHI M SBIICHUS; JIEJaTh BHIBOJABI U YMO3AKIIOUCHHS U3
HaOII0IeHUH, U3YUYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, TPOTHO3UPOBATH BOZMOKHBIE PE3YIIbTATHI;

* CTPYKTYypHUpOBATh MU3y4EHHBIN MaTepuall,

*  MHTEPNPETHPOBATH GU3NIECKYIO HH(DOPMAITUIO, TOJYICHHYIO U3 IPYTUX HCTOYHUKOB;

* TpPUMEHATh NPUOOPETEHHBIE 3HAHUS N0 (QHU3MKE IS pEIIeHHs NPAKTUYEeCKUX 3ajad,
BCTPEYAIOIIUXCS B TOBCETHEBHON JKM3HHU, s 0€30IaCHOTO HCIIOJIB30BAHMS OBITOBBIX TEXHHUYECKUX
YCTPOWCTB, pallMOHAIBHOTO IPUPOIOIIOJIB30BAHUS U OXPaHbl OKPYXKAIOLIEH CPEBL;

* B IICHHOCTHO-OPWEHTALMOHHOW cdepe — aHAIM3UPOBAaTh M OLIEHUBATH MOCICICTBHS IS
OKpYyXaromei cpeapl OBITOBOM W MPOU3BOACTBEHHOM JIEATEIBHOCTH 4YEJIOBEKAa, CBSI3aHHOM C
HCIO0JIb30BaHNEM (PU3UYECKUX MTPOLIECCOB;

* B TPYAOBOU cepe — MPOBOIUTH (PU3NUECKUN IKCIIEPUMEHT;

* B chepe pu3nUecKol KyIbTypbl — OKa3bIBaTh MEPBYIO MOMOIIb MIPU TpaBMax, CBA3aHHBIX C
1ab0paTopHBIM 000PYIOBAaHUEM U OBITOBBIMH TEXHUYECKUMU YCTPONUCTBAMU.

Per YJIATUBHBIC YHUBEPCAJIBHBIC y‘{eﬁﬂble JeHCTBHUA:

— IHejecrojJaraHue KakK ITOCTaHOBKa y‘I@6HOﬁ 3ala4i Ha OCHOBC COOTHECCHHSA TOI'O, UTO YiKC
HU3BCCTHO U YCBOCHO YHYalllTUMUCH, U TOTO, YTO €II€ HEU3BECTHO,

— IUIAHUPOBAHUEC — ONPEACICHUC MOCICAOBATCIBHOCTH IMPOMEKYTOUYHBIX uenef/i C Y4Y€TOM
KOHCYHOT'O pe3yjibTaTa, COCTABJICHUC IIJIaHA U IMOCICA0BATCIbHOCTHU }ICP'ICTBHI;'I;

— NPOTHO3MPOBAHME — MPEIBOCXMILECHHE DPE3YJIbTaTa U YPOBHS YCBOEHHMs, €r0 BPEMEHHBIX
XapaKTEPHUCTHK;

— KOHTpOJIb B (hopMe CIMYEHHs crocola JAEeHCTBUSA U €ro pe3ysbTaTa C 3aJJaHHBIM 3TaJIOHOM C
LIETBI0 OOHAPYKEHUST OTKJIOHCHUH M OTIIMYHH OT ITAJIOHA;

— KOPPEKIHs — BHECECHHE HEOOXOAMMBIX JOTIOJJHEHUH M KOPPEKTUB B TUJIaH U CHIOCO0 JICHCTBUS
B Cllydae pacXxoKJIEHUS dTAJIOHA, PEATbHOTO JIEHCTBUS M €T0 MPOIYKTa,

— OIICHKA — BBIACJICHHUEC U OCO3HAHUEC YJallIUMUCA TOI'O, YTO YK€ YCBOCHO M YTO €HIC IMOAJICKUT
YCBOCHHUIO, OCO3HAHHUC KadyeCTBa M YPOBHS YCBOCHHs; BOJICBAsA CaMOPETyIdlUd KakK CIIOCOOHOCTE K
MO6I/IJ'H/133LII/II/I CHIJI U SQHEPI'UH;

— CIOCOOHOCTh K BOJICBOMY YCUJIMIO, K BBI60py CUTyaluh MOTHUBALIUOHHOI'O KOH(i)J'II/IKTa H K
IIpCOA0JICHUIO HpeHﬂTCTBI/Iﬁ.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBUS:

— €aMOCTOSITEIbHOE BBIICICHUE M (OPMYTHUPOBAHKE TO3HABATEIIBHOM LIEIIH;
— TMIOWCK U BBIJICJICHUE HE0OX0AMMOM HHPOPMAIIUY;

— CTPYKTYpPHPOBAaHHE 3HAHHUIA,

— BBIOOp HambOoJee A3PHEKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a4;

- pe(bneKcmi CIIOCO00B H YCJIOBI/Iﬁ HeﬁCTBHH, KOHTPOJIb U OLCHKa Iponecca U pe3yjabTaTOB
ACATCIBbHOCTH,

— CMBICJIOBOE YTCHHE KaK OCMBICIICHHE 11€JIM YTCHUS U BBIOOP BUJA YTCHHUSI B 3aBUCUMOCTH OT
LETIN;

— YMCHHUC aJICKBATHO, OCO3HAHO U MNPOU3BOJIBHO CTPOUTH PCUCBOC BBLICKA3BIBAHUC B YCTHOﬁ n
MMMCbMEHHOM peuu, mnepcaaBasg COACPKAHUC TEKCTAa B COOTBCTCTBHU C ICJIBIHO U CO6J'IIOI[a$I HOPMBI
IOCTPOCHUS TCKCTA,

— IIOCTAaHOBKa H (bOpMy.]'IPIpOBaHI/Ie HpO6HeMLI, CaMOCTOATCIIbHOC CO3JJaHUC AJITOPUTMOB
ACATCIIBHOCTH TIPpH PCHICHUU np06neM TBOPYECKOT'O U IMTOHUCKOBOTI'0 XapaKTepa,

— JeUCTBHUE Cco 3HaKOBO-CHUMBOJIHNYCCKHMHU cpeacTBaMu (38.MCIJ_ICHI/IC, KOAWPOBAHUC,



JIEKOIMPOBAHKE, MOIETTUPOBAHUE).

KoMMmyHukaTuBHBIE YHHBepcajJbHble Yy4YeOHble [JelCTBHSI OOECIEYMBAIOT COLMAIBHYIO
KOMIETEHTHOCTh M CO3HATEJbHYI0 OPUEHTALMI0 OOYYAIOUIMXCS HA MO3ULUU JPYrUX JIOJCH, yMEHHUe
CIIylIaTh U BCTYNaTh B TUAJIOT, YIaCTBOBATH B KOJUIEKTUBHOM OOCYXKICHUHU IPOOIeM, HHTETPUPOBATHCS B
IPYIIly CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJECHCTBUE U COTPYAHUYECTBO CO CBEPCTHUKAMU U
B3POCJIBIMHU.

HJIaHI/IpyeMLIe NMPpEeAMETHBLIC PE3YJIbTAaThI

B pesynprare o0yueHus mo mporpaMme ydeOHOTO (SJIEKTMBHOIO) Kypca O0y4arommiics
HAYYUTCH:

— JIEMOHCTPUpPOBATh Ha IMpUMEpPAX pojib U MecTO (U3MKUM B (POPMUPOBAHUU COBPEMEHHOM
HAay4HOW KApTUHBI MHpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTHWM, B MPAKTHYECKOU
NIeATEIIFHOCTH JIFOJIEH;

— JIEMOHCTPHUPOBATh Ha MPHUMEpPaX B3aUMOCBS3b MEXKIY (PU3UKOW M APYTUMHU €CTECTBEHHBIMU
HayKaMH;

— YCTaHaBJIMBaThb B3aUMOCBS3b E€CTECTBEHHO-HAYYHBIX SIBICHUH M MPUMEHSITb OCHOBHBIE
(buznyeckue MoAEH JUTsl UX ONKUCAHUS U OObSICHEHUS;

— WCMOJb30BaTh HMHPOpPMAIMIO (PU3UUYECKOTO COJEp)KaHUs TpU  pPELUICHHH  Y4EOHBIX,
MPAKTUYECKUX, MPOEKTHBIX M HCCIIENOBATEIbCKUX 3a/ay, WHTErpupys HH(DOpMAIMI0 U3 Pa3iIMyHBIX
HCTOYHUKOB U KPUTHUYECKHU €€ OLIEHUBAS;

— pa3inyaThb U YMETh MHCIOJIb30BaTh B Y4EOHO-HCCIIENOBATENbCKON JEATEIbHOCTH METO/bI
HAay4yHOTO TM03HaHUS (HaONIO/IeHUE, OIMHUCaHHe, H3MEpPEHHE, HKCIEPUMEHT, BBIJIBM)KEHHE THIIOTE3bI,
MOJENUpPOBaHUE U JAp.) U (OpPMBI HAYYHOTO MO3HAaHUA ((aKThl, 3aKOHBI, TEOPHUU), JEMOHCTPHUPYS Ha
IIPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUH;

— TPOBOAMUTH HCCIIEAOBAHUS 3aBUCUMOCTEH Mexay (U3NYECKUMHU BEIMYMHAMU: NPOBOJUTH
MU3MEPEHUS U ONPEIENATh Ha OCHOBE MCCIIECIOBAHUS 3HAYCHHUE N1apaMETPOB, XapaKTEPU3YIOIIUX JTaHHYIO
3aBUCHUMOCTb MEXy BEJIMYMHAMH, U I€1aTh BBIBOJ C YY4ETOM IOTPEIIHOCTH U3MEPECHU;

— MHCIIOJIb30BaTh JUISI ONMHUCAHUS XapakTepa MPOTEKaHUs (PU3NYECKUX MPOLECCOB (PU3MUECKHUE
BEJIMYHMHBI U IEMOHCTPUPOBATh B3aUMOCBS3b MEXy HUMU;

— HCII0JIb30BaTh JUISI ONUCAHUS XapakTepa MPOTEeKaHUs (U3NYECKUX MPOLECCOB (PU3HUECKHUE
3aKOHBI C YYE€TOM I'PaHMI] UX IPUMEHUMOCTH;

— peliaTh KayecTBEHHbIE 3aJaud (B TOM 4YMCJIE€ M MEXIIPEIMETHOIO XapakTepa): UCIOJb3ys
MoJienH, (U3NYECKUe BEJIWYMHBI U 3aKOHBI, BBICTPAMBATh JIOTMYECKH BEPHYIO LIENIOUYKY OOBACHEHUS
(mokazarenbCTBA) MPEIIOKEHHOTO B 3a7a4e mpoliecca (SIBJICHU);

— peliaTh pacyeTHbIE 3aJjaydl C SIBHO 3aJaHHON (pu3MuyecKold MOJENbIO: HAa OCHOBE aHAIM3a
YCIOBMSI 3a7ayd BBIICJATh (PU3MUYECKYIO MOJENb, HAXOAUTh (U3MYECKHE BEIUYMHBl M 3aKOHBI,
HEOOXO/JMMBbIE W JOCTaTOYHbIE JUIsI €€ pelleHHs, MPOBOAUTh PACUYEThl U IPOBEPATH IOJIyYEHHbIH
pe3yJbTart;

— YYUTBIBaTh TPAHUIBl TNPUMEHEHUS HW3YYCHHbIX (U3NYECKUX MOJeNIell IpHU PpeIIeHUun
(bU3NYECKUX U MEXIIPEIMETHBIX 33/1a4;

— MHCIIOJIb30BaTh HMH(GOPMALMIO W NPUMEHSATh 3HAHUS O MNPUHIUNAX pabOThl M OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MallUH, NPUOOPOB M JAPYTHX TEXHUYECKUX YCTPOMCTB A pelIeHUs
IIPAKTUYECKUX, YUeOHO-UCCIIEeI0BATEIbCKUX U IPOSKTHBIX 3aa4;

— MHCIIOJIb30BaTh 3HAHUA O (PU3NYECKUX OOBEKTaxX M Ipolieccax B IMOBCEAHEBHOM KU3HU JUIA
oOecrieyeHns 0€30MaCHOCTH NpU OOpalleHHH ¢ NPUOOpPaMU M TEXHUUYECKHUMM YCTPOWCTBAMH, IS
COXpaHEHHUs 370POBbS U COOJIIOJICHHS HOPM 3KOJIOTMYECKOTO MOBEJCHUS B OKpYyXKarollel cpene, A
MIPUHATHS PEIIEHUIN B IOBCEIHEBHOM KU3HH.

OOy4aromuiics MOJTy4UT BO3MOKHOCTh HAYYHUTHCH:
— MOHMMAaTh M OOBSICHATH IEJIOCTHOCTh (DU3MYECKON TEOpHM, pa3IndyaTh TpaHULBI ee



MPUMEHUMOCTH U MECTO B PSIIy APYrUX (PU3HYECKUX TEOPUIA;

— BIAACTh IIPUEMAMHU IIOCTPOEHUS TEOPETHUYECKUX JOKA3aTEIbCTB, a TAK)KE IPOTHO3UPOBAHUS
0coOeHHOCTEH MpoTeKaHus (HU3NYECKHUX SBJICHUH U MPOIECCOB HA OCHOBE MOJYYEHHBIX TEOPETHUYECKUX
BBIBOJIOB U JI0KAa3aTEJIbCTB;

— XapakTepHu30BaThb CHUCTEMHYIO CBSI3b MEKJY OCHOBOIOJIATAIONIMMH HAYYHBIMHU IOHSITUAMM:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, M0JIE), TBUKECHUE, CUIIA, SHEPTHS;

— BBIJBUTATh TUINIOTE3bI HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOIINX (PU3UYECKUX 3aKOHOMEPHOCTEH
M 3aKOHOB;

— XapaKTepu30BaTh INI00AJIbHBIE MPOOJIEMBI, CTOSIIHIE NEPE] YEI0BEYECTBOM: IHEPIETHUECKUE,
CBIPBEBBIE, IKOJIOIMUECKUE, U POJIb (PU3UKH B PELICHUU ITUX NPOOIIeEM;

— pemarh MPaKTUKO-OPUEHTUPOBAHHBIC KAYECTBEHHBIC W pacueTHbIC (DU3MYECKHE 3aJa4ul C
BBIOOPOM (DPU3UYECKOI MOJIETTH, UCTIOJIb3Ysl HECKOJIBKO (PM3HUECKUX 3aKOHOB WIJIH (POPMYII, CBSI3BIBAIOIINX
M3BECTHBIE (PU3MUECKHUE BEJTUUYMHBI, B KOHTEKCTE MEXKITPEAMETHBIX CBS3EH;

— OOBACHATH NPUHUUIBI PabOThl M XapaKTEPUCTUKH W3YYEHHBIX MAaIlUH, HOpUOOpPOB H
TEXHUYECKUX YCTPOMCTB;

— OOBACHATH YCIOBUS NPUMEHEHHUS (PU3MUECKUX MOJENIel MpU pelleHUuH (U3NYECKUX 3ajad,
HaxXOJWUTh aJCKBAaTHYIO NPEUIOKEHHOM 3amaue (PU3MYECKYyl0 MOJENb, paspeliath npolieMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUW, TaK U IIPU IOMOIIY METOJIOB OLICHKH.

Il. Conep:xanue nporpaMMHOI0 MaTepuaJia 3J1eKTHBHOIO Kypca

Copnepxanue ydyeOHOro maTepuana pa3dMTO Ha OCHOBHbIE paszzienbl: «Dusmueckas 3agadar,
«[IpaBuna u mpuemsl pemieHus ¢GuU3MUECKUX 3agau», «Pu3nMka Kak  Hayka», «Perienue 3anad no
MexaHuke», «Pemenue 3amad mo wmosekymsapHou ¢usnke. CtpoeHue BemecTBay, «OcoOeHHOCTH
pelieHus 3a/1a4 Mo TepMOJUHAMHKE», «OCHOBHBIE MOJIXOAbI K PEIIECHUIO 3a/1au M0 AJIEKTPOCTATUKE U
3aKOHaM MOCTOSIHHOTO Tokay, «Dusnueckas 3aaaya. [IpaBuiia u npuemsl pemieHus pu3ndeckux 3agau»
(IToBTOpEHHUE), «DNIEKTPOMArHUTHBIC KOJICOaHUSI U BOJHBIY, «Perienne 3amaq 1mo KBaHTOBOW (U3HKE U
aTomMHOM ¢usukey, «Pemenue 3anad. [lonroroBka k [MA 11 (ETD).

B mepBbix nByX pasnenax 0O0OOIIEHHO paccMaTpuBaeTcsi MOAXOJ K CHCTEMaTH3allud |
KJacCUpUKaMu 3a7ad, METOoJaM HX peuieHus. B ocTampHBIX pasfenax Ha KOHKPETHBIX TeMax
n3ydeHus (pu3uKu oTpabaThIBAIOTCS PA3IMYHBIE METO/IBI U TPUEMBI pa0OThI HAJl PELICHUEM 3a/1a4.

Pasznen |. ®Dusuuyeckas 3aaaua.

Mertoap! ¢puzmdeckoro no3Hanus. Ousnueckas 3amada. CoctaB GU3HMYECKON 3a71aun. 3HAYCHHE
3a7auy B 00yueHHWH W x)u3HU. Krnaccubukamus (U3MYECKUX 3a7ad 1Mo TPEeOOBAHHUIO, COICPIKAHHUIO,
crocoOy 3amaHus, crocoOy pemeHus. Paznmmuus B Moaxogax K PEIICHHIO TECTa W KIIACCHYECKOU
(bu3UYecKo# 3a1a4n, MPAKTUIECKOM 3a7a41 U UCCIIeI0BATEIbCKOM paboTHI.

Pa3nen |l. IlpaBuiia u npuemMbl pemieHus1 PU3NYECKUX 32124

®dusndeckas 3amgada. OOmee TpeOoBaHWE NP PEIICHUH (DU3UYECKUX 3a/iad. DTarbl PEIICHHS
¢uzmdeckux 3amad. Pabora ¢ TekcTtoMm 3amad. AHaiM3 (U3MYECKOTO SBJICHHS; IUIAH PEIICHHS.
BrinonHeHue muiaHa penieHue 3aaad. ENUHMIBI M3MEpeHUs W pa3MEPHOCTh (DU3MYECKUX BEIIMYHH.
AHanu3 penieHus U ero 3HaueHue. AHATUTHICCKOE U rpaduuecKoe PEIICHHE 3a1a4.

B pazgene |ll «®usuka kak Hayka» paccCMaTpPUBAIOTCS METOAbl HAYYHOTO TO3HAHUS
npupoabl. Posb skciepuMenTa B npoiiecce no3Hanus. MoaenupoBaHue SBICHUN U 00BEKTOB MPUPOIBI.
Hayunsie rumote3sl. Ponb Marematuku B ¢usuke. dusnyueckue 3aKOHbI M TEOPHH, TPAHHIBI UX
npuMeHUMOocCTH. [IpuHin cootBeTcTBUs. DU3NUEcKasi KapTHHA MUPA.

B paspgene |V «Pemenue 3agay mno MexaHHKe» OCHOBHOE€ BHHUMaHHE yIeNseTcs
MaTeMaTH4eCKOMY TMOJXOAY B ONHCAHMM MEXaHMYECKUX SBJICHHM TpU pelIeHUuH 3ajad.
OroBapuBaroTcsi TPaHUIBI IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB U Qopmyn. M3ydeHne kinaccudeckoit
MEXaHUKH B paMKax »3JIEKTUBHOIO TMpeaMeTa JaeT  BO3MOXKHOCTh IOJATOTOBHUTH YyYalllUXCS K
MOHMMAHUIO IIUPOKOTO KpPyra NPUPOJHBIX SIBIICHUN YEpe3 pellleHnEe KaueCTBEHHBIX, KOJMUYECTBEHHBIX
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3amau, rpaduueckux 3amad. ConepkaHue pasfena MO3BOJSET JaTh  NPEACTaBICHHE O
MIPOCTPAaHCTBEHHO-BPEMEHHBIX (OopMax CyLIECTBOBAaHUS MaTepuH. VICronb30BaHUE HACATBHBIX
¢u3MKO-MaTeMaTUYeCKUX OOBEKTOB (MaTepuaibHas TOYKa, HMHEPIHMAJIbHAs CHUCTEMa OTCYETa),
paccMOTpEHHUE BOIIPOCA O COOTHOIIEHUU TEOPUH U OIBITA, TPAHUL] IPUMEHUMOCTH MeXaHUkU HbroToHa
crocoOCTByeT (POPMUPOBAHUIO HEKOTOPBIX THOCEOJIOTUYECKUX MTPEICTABICHHA.

Ha npumepe mnocrynaTenbHOro JBWKEHMSI Tl  BBICTPAMBAETCAd  IOCIEAOBATEIbHOCTh
MaTeMaTHYECKUX IPUEMOB, C TMOMOIIBIO KOTOPBIX (OT MPOCTOro K 0oJiee CI0KHOMY) MOYHO
COBEPLIECHCTBOBATh CIIOCOOHOCTH B PELICHUM OCHOBHOM 3anauu MexaHuku. OOOCHOBBIBAe€TCS BHIOOP
MHEpLHAIBHBIX CUCTEMax oTcuera. Pemarores 3anaun Ha 3akoHbl HbroTOHA.

PaccmaTpuBaroTcsi MeETOABI pELIEHUS KAYeCTBEHHBIX, KOJMYECTBEHHBIX, IPAKTUYECKUX,
rpadMUecKuX 3a/1a4 C UCIOJIb30BaHHEM (OpMYI IS pacyeTra CUJIbl TSKECTH, YINPYTOCTH, TPEHHS,
CHJIbI BCEMUPHOTO TSTOTEHHUs, Beca Tea.

3anaun, B YCIOBUAX KOTOPHIX B KAYECTBE OCHOBHBIX MEp JIBUYKEHUS BBICTYNAIOT UMITYJIbC Tela
1 KMHETUYECKas SHeprusi, MepaMy B3auMOIEUCTBUS BBICTYIAIOT CUJIa M IOTEHIIMAJIbHAs DHEPIHs Tena,
npeaiaraeTcsi OTOMpaTh B COOTBETCTBUM C MPOTPAMMHBIM MaTepUaoM MO (U3MKE Ha MPOPUIBHOM
ypoBHe. PaccmarpuBaroTcs MaTeMaTHUeCKWe MOJIXOIbl Ui pPELIeHUs 3a7ad C HCIO0JIb30BAHUEM
COOTHOILIEHUN MEXIy MepaMu JABM)KEHHMS W MepaMu B3aUMOJCWUCTBHS, BbIpaKaeMble 3aKOHAMH
HeroToHa, 3aKk0OHaAMM COXpaHEHUsI SHEPTUU U UMITYJIbCA.

Ha ocHOBe NOHSATHA «MOMEHT CHJIbI» TIOJITBEPKIAIOTCS YCIOBHUS paBHOBECHUS TBEPJIOTO TEA.

[Ipyn pemeHun 3amad MO TEOPHUM MEXAHUYECKUX KoJieOaHMH OTpabaThIBAIOTCS OCHOBHBIE
MOHATHS: aMIUIMTYyZa, MEpHoJ, YacToTa, ¢a3za koyebanuil. Pemiarorcs 3aaum ¢ MCHOJIb30BaHHEM
ypaBHEHHUS FapMOHUYECKUX KOjeOaHuM, YCIOBUI SIBJICHUS pe30HaHcA.

Pematorcss pa3HOypoBHEBbIE 33/Jaydl Ha CBOICTBA MEXaHMYECKMX BOJIH: OTpa)KEHHE,
npenomiienue, uHtepdepennus, audppaxuus. [Ipu u3ydeHMN MeXxaHWYeCKHUX BOJIH OTpabaThIBArOTCS
TIOHSATHUSA: TMHA BOJIHBI, IEPHO/T KOJIeOaHMI YaCTHUI] B BOJTHE, YACTOTa KOJICOAHUH.

B pasnene V «Pemenue 3a1a4 nmo MoJieKkyJasipHoii puszuke. CTpoeHUe BellecTBa» B paMKax
3JIEKTUBHOTO TpeAMeTa 10 (pU3MKe MpHU pEeIIeHUH Pa3HOYPOBHEBBIX KOJMYECTBEHHBIX, KAUECTBEHHBIX,
rpadpuuecKkux 3agad OTpabaThIBaeTCs NOHATHHHBIN ammapart, paccMaTpUBaIOTCS I'PaHUILIbI
IPUMEHUMOCTH  3aKOHOB  Ha  OCHOBE MOJIeNIM - WAeaNbHBbIM ra3. Pemarorcs 3amaum ¢
KCMOJIb30BaHHEM OCHOBHOTO ypaBHeHUs MKT, ypaBHEHMS COCTOSHUS MACAIBHOTO raza, ypaBHEHUU
M30IPOIIECCOB. Y CBAaMBAETCS MOHATHE a0COJIOTHASA TeMIIepaTypa U ee (pu3ndeckuil cMbIci. Permmatorcst
3aJjaud C HCIOJIb30BAaHMEM CBS3M MEXJYy [JaBJICHHEM MJICAIbHOIO ra3a M CpelHed KHHETHYeCKOil
SHEprueH TeraoBOro JBMXKEHUS €ro MOJIEKYII.

AHanmu3upyercs CTpPOGHHE M CBOWMCTBA arperatHblX COCTOSHMM BEIIECTBA, W3MEHEHHE
arperaTHbIX COCTOSIHUM BelecTB. Pemrarorcs npakTHueckue, KadeCTBEHHbIE, KOJUUYECTBEHHbIE 3a1aun
C HCHOJIb30BaHWEM MOJEIM CTPOEHUS JKUAKOCTEH, CBONCTB IOBEPXHOCTHOTO CJIOSI JKHJKOCTEH,
MOHATUHN HACBICHHBIM ¥ HEHACBILEHHBIN Map, BIaXXHOCTh BO3/lyXa, MEXaHUUYECKUE CBOWCTBA TBEPABIX
Tel. 3aJaud Ha OIpE/eNeHUuEe XapaKTepUCTUK TBEPAOro Tesa: abCONIOTHOE M OTHOCUTEIbHOE
yUIMHEHHEe, TEIUIOBOE pacIIMpeHue, 3armac IMpPOYHOCTH, Ccuwila ynpyroctu. ['paduueckue u
SKCIIEpUMEHTANIbHbIE 3a/1a4H, 33141 OBITOBOTO COJIEPKAHMS.

B pasgeae VI «Oco0eHHOCTH pelleHHs 3224 10 TePMOJAMHAMHKE» pEILAIOTCS
KOMOMHUPOBAHHbIE 33/7]a4M Ha MEPBBIA 3aKOH TEPMOJIMHAMUKHU, 3a1aund Ha pacuer KIIJ[ TeruioBbIx
MaluH. BO3MOXHO HpoBeJeHHE SKCKYpCHUM C LEelbl0 cOOpa JaHHBIX A COCTaBJIEHUS 3a/adu.
PaccmarpuBaroTcss KOHCTPYKTOPCKHE 3aJlaud M 3a/laud MPOEKTHOIO COJEP)KAaHUSA: MOJENb Ta30BOrO
TEPMOMETPA; MOJENb TEIUIOBOM MAallIWHbI; HCCIEAOBATEIbCKUE 3a/ladyd Ha ONPENCNICHUs paauyca
TOHKHMX KanwuIspoB. Pematorcs rpaduyeckue 3aiaun Ha omnpezereHue paboThl B TEPMOJUHAMUKE U
pacyer KOJMUYecTBa TEIUIOTHl. BO3MOXKHBI MPOEKTHBIE 33aJJaHUs M0 MpoOIeMaM 3HEPreTUKH U OXPaHBI
OKpYKarollen Cpeibl.

Paznen VIl «OcHoBHBbIe MOAX0AbI K PelICHHIO 33124 MO 3JEKTPOCTATHKE M 3aKOHAM
MOCTOSIHHOTO TOkKa» B 10-M u 11-M Kiaccax paccMaTpUBAIOTCS OCOOCHHOCTH pELIeHMs 3a/ad o
3NIEKTPOJAMHAMUKE, MIPUMEPbI U MpUEMBbl UX perieHus. [IpuMeHsIoTCs pa3IuyHble CIIOCOObl pelIeHus
rpaduuecKux, KaUeCTBEHHBIX, KOJIMYECTBEHHBIX 331a4 Ha 3aKOH COXPAaHEHMS IEKTPUUYECKOTO 3apsijia 1



3akoH KynoHa, Ha pacueT HanpsHKEHHOCTH, Pa3HOCTH NMOTEHIMAIIOB, SHEPTUU 3JIEKTPUUECKOTO HOJIS.

AHaMM3UPYIOTCST TMOAXOIBl K PEIICHHIO 3aJad Ha pacyeT OCHOBHBIX XapaKTEPUCTHK
KOHJIEHCATOPOB, CUCTEM KOHJIEHCATOPOB.

3amaun pa3HbBIX BHJIOB Ha OMHMCAHHE MAarHUTHOTO IOJISI TOKAa W €ro JACWCTBUS, HA ONpECICHHE
MarHWTHOM HMHIYKIMW M MAarHUTHOTO TMOTOKAa. PeleHune ucciaenoBaTelbCKUX, KayeCTBEHHBIX H
pacueTHBIX 3ajjau Ha OIpeAeieHUe cUilbl AMnepa, pacuet cuisl Jlopenna.

PemeHne KauecTBEHHBIX SKCIIEPUMEHTAIBHBIX 3a/ad C HCIIOJIb30BAaHHEM JIIEKTPOMETpa,
MAarHUTHOTO 30H/Ia U JIA0OPATOPHOTO 0OOPYIOBAHUS IO TEME.

3amaun Ha pPa3NUYHBIC NMPHEMBI pacdeTa COMPOTHUBICHHS CIOXHBIX SIEKTPHUECKUX METeH.
3amaun  pasHBIX BUAOB HAa ONHMCAHUE SJIEKTPHUECKUX IENel MOCTOSHHOTO 3JIEKTPHUYECKOTO TOKa C
MOMOIIIBI0 3akoHa OMa JiJIsl 3aMKHYTOH 11enH, 3akoHa Joymns — JIeHna, 3aKkoHOB MOCJIeI0BATEILHOTO
Y TIApaJJIETFHOTO COSAMHEHUH. AJITOPUTM PELIeHHs 3a7a4 ¢ UCTIOJIb30BaHueM npaBmi Kupxroda.

[ToctranoBKa ¥ perieHne GPOHTATBHBIX SKCIIEPUMEHTAIBHBIX 33/1a4 Ha OTpeIeIeHUe OCHOBHBIX
XapaKTePUCTHUK DJICKTPUYECKUX IIerel, Pemenne sKcrieprMMeHTAbHBIX, PAaCUeTHBIX 3a/1a4 Ha 3aKOH
Owma jy1st ygacTka 1emnu, 3akoH Oma JJis MOoJTHOU TeTH.

KadecTBeHHBIE, OSKCIEpUMEHTATIbHBIE, 3aHUMATEIbHBIE 3a/laud, 3ala4d C TEXHUYECKUM
coJiep’kaHrneM, KOMOMHHUPOBAHHBIE 3aJ]aul Ha OMKCAHME LIeNeH MOCTOSHHOTO 3JEKTPUYECKOTO TOKA B
ANIEKTPOJINTAX, BAKYyMe, ra3ax, MOJIylnpoBOIHUKAX.

Pemienne KOHCTPYKTOPCKHX 3a7ad IO JKENIAHWIO: YCTAHOBKA JUISi HAarpeBaHUS KHUIKOCTH Ha
3aJJaHHYIO TEMIIepaTypy, MOJIEIb aBTOMaTHYECKOTO YCTPOHCTBA C ANEKTPOMArHUTHBIM pelle, PO EKTHI
¥ MOJIENIN OCBEIICHUS, BBIIPSIMUTENb U YCHIIUTENh Ha TIOJYNPOBOTHHUKAX, MOACTH H3MEPHUTEIHHBIX
prUOOPOB, MOJIENIH «UEPHOTO SLIUKA.

Pemenue 3agau B pazaeie VI «nekTrpomarauTHble KoJieGaHUsl M BOJIHBD) TpeBapsieTcs
pereHueM 3aaad mo teMe —Mexannueckue KoieOanuss W BOJHBI. Mcrmomb3yroTcss BO3MOXKHOCTH
MaTEeMaTHYEeCKOTO OIMCAaHUS MEXaHWYECKUX KOJICOAHWH, AaHaJM3UPYIOTCS PEHICHHS OCHOBHOTO
ypaBHEHHUS KoJiebaTenbHOro NBIKEHUsS. Pemiaiorcs 3amaud Ha 3aKperjieHHE OCHOBHBIX MOHATUMN
K0J1e0aTeNbHOTO JBM)KEHUSI, OCHOBHBIE XapaKTEPUCTUKN MEXaHUYECKUX BOJIH.

[IpoBoauTCcs aHanOrusi MEXJy OMUCAHHUEM MEXaHMYECKHX M 3JIEKTPOMAarHUTHBIX KOJEOaHUU.
Pematorcs 3aaun Ha HAXOKIEHHE OCHOBHBIX XapaKTEPUCTHK B KOJIeOaTeIbHOM KOHTYpE.

Pematorcs KauecTBEHHBIE, KOJIMYECTBEHHBIE, AKCIEPUMEHTAIbHBIE,
HCCIIeIOBATENIbCKHUE 3a/1a4K PAa3HbIX BUJIOB Ha ONpeesieHne HHAYKIIUA MarHUTHOTO TIOJIS, pacyeT CUIIbI
Awmmnepa, cuinbl Jlopenna. Pemrarotest 3a1aun pa3HbIX BUJIOB Ha ONKCAHUE SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIWW: 3aKOH 3JIEKTPOMArHUTHOM MHAYKIUH, IpaBwio JIeHua, Ha onpeneneHne UHIyKTUBHOCTH,
SHEPrUU MarHUTHOTO M0Jis. MarHUTHBIE CBOMCTBA BEIIECTBA. DJIEKTPOMArHuTHOE MOJIE.

3amaun Ha pacyeT Lenel MepeMeHHOTO ToKa, TpaHchopMarop.

3amaud Ha OMNHKCAHUE PA3JIMYHBIX XAPAKTEPUCTUK M CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOPOCTb, OTpakeHHe, MperoMiIeHHe, uHTepdepenius, nudpakius, noaspusanus. Knaccuduxamms
3aga4 no CTO u npuMepsbl UX PEIICHUS.

DKCKypCHs C 1IeNbI0 cOopa JaHHBIX JJIs COCTABICHHS 3aa4.

Pa3nen VIl «Pemenue 3a1a4 no reoMeTpruiecKoii 1 BOJJHOBOIM ONTHKE)

Pemenune npakTuuecKkux, KOJWYECTBEHHBIX 3a/lad Ha 3aKOH MPEJOMIICHUS CBETa, IOJHOE
BHYTpEHHEE OTpakeHue, (OopMyldy TOHKOW JHMH3bI, Ha HAaXO0XJACHHE ONTUYECKOW CHJIbI JIMH3HI.
[IpakTyeckue 3a1a4u Ha MOJTYYEHHUE W300PAXKEHUS C TIOMOIIBIO JIMH3BI. 3aJa4u MO0 FeOMETPHUYECKON
OTTHKE: HAa MOCTPOCHHUE N300pAKEHHI B IJIOCKOM 3€pKajie, TOHKUX JMH3aX, B ONTHYECKUX CUCTEMAaX.

Pemienue 3amady mo BOJIHOBOM ONTHMKE Ha AMCHEPCHIO CBETa, MHTEp(EpeHLrto, TUPPaKLINIo
cBeta. [IpakTHueckue M KOJMYECTBEHHbIE 3a7ayl Ha OIpeJielIeHHEe CKOPOCTH CBeTa C IOMOIIbIO
I(PPaKIIMOHHON PELIeTKH.

Perienne kauecTBEHHBIX U KOJIMUYECTBEHHBIX 3a7a4 1o TeMe «l3mydeHus u cnekrps», «lllkana
3JIEKTPOMArHUTHBIX BOJIH.

Paznen IX «Pemenne 3a1a4 no KBaHTOBOM (pu3uKe U aTOMHON (pu3uKe). Pemenne 3a1au Ha
teoputo ¢oroddpdexra, Ha ypaBHeHHe OHHIITEHHa i1 (HoTOdddeKTa, pacyeT XapaKTepPUCTUK
(OTOHOB, CBETOBOE JaBIICHHE.



Pemrenne 3a1a4 Ha onMcaHue CTPOCHUSA aTOMHOTIO s11pa, 33/1a4 C UCIOJIb30BAHUEM MOJEIIA aTOMa
Bojopoaa no bopy.
Pemenne 3amau Ha HamucaHuWe ypaBHEHUM SIEPHBIX peakuud. Pemenune 3amad Ha 3aKOH
pazmoaKTUBHOTO paclaja, Ha onpezaeeHne AedeKTa Macc U SHEPTUH CBA3H HYKJIOHOB B sIIIpe.

Pasznen X «Pemenne 3agau. llogroroska k 'NMA 11 (EI'9)».

1. TemaTu4yeckoe NIaHUPOBAHHE

10 xmacc
Ne Tema ypoka DJIeMEHTBI CO/IePKAHUSA XapakTepucTHKA AeITeJIbHOCTH
n/n yUalumxcs
Paznen 1 «®usznyeckasi 3aaa4ay» (2 4)

1 duznyeckas duznyeckas 3ajayva. CocraB Nyt 51 BBIJICTISIFOT HEOOXOTUMYIO
3ajava. CoctaB ¢busuueckoii 3a1aun. 3HaueHue 3amad | HHGOPMAIIMIO MO BOMPOCY O KIacCHBHUKAIMU
buzHueckoi B 00y4eHHH U Ku3HU. | pusnueckux 3amad. MomenupyooT Gpunueckue
3a]a4u Krnaccudukanmst ¢Gusuueckux 3amad | sSBIEHHS M TPOIECCHI, YTOYHSIOT TPAHHIIBI

no  TpeOOBaHWIO,  CONCPKAHMIO, | MPUMEHUMOCTH  (H3MYECKHX  3aKOHOB U

croco0y 3aaHus, Croco0y pelIeHuUs teopuil. OOCY)XHalOT Bompoc paboTel ¢
TekcToM 3amad. CHCTEMaTH3UPYIOT MaTepHal
o Kjaccu(UKAITUH 3312

2 Knaccuueckne Paznnuus B noaxongax K peIuCeHUIO BI)I}IBI/IFaIOT TUIIOTE3bI U O6OCHOBblBa}OT ux.
busnueckue TeCTa W KJIACCHYeCKo# Qusnueckoi | OmpemensioT MOCITeIOBATEILHOCTD
3agaqun. Tect mo 3aja4M, MPAKTHYECKOW 3amauyd U | MPOMEKYTOUHBIX IIeNedl C y4eToM KOHEYHOTO
¢busmke UCCIIEI0BATENbCKON paboThI pe3ynbTata.  BplAENSlOT M aHATU3UPYIOT

YCBOGHHOE paHee. PaccMarpuBaroT IpUMEpHI
KTaCCHUCCKUX 3amad B (U3MKE WM TECTOBBIC
3amanus u3 gemosepcuii OI'D u EI'D

Pa3nen Il. IlpaBuiia u npuembl pemieHus1 pu3nyeckux 3aaay (2 4)

3 OO0wmue dusnueckas 3a/aya. O6uwme | OrOuparor 3azaun ajs aHanuza. Paborator c
TpeGOBaHUS K TpeGoBaHUA npH pelIeHHH | TeKCTaMH 3ajad. Y4yacTBYIOT B KOJUIEKTHBHOM
PpeLIeHnI0 ¢m3uyeckux 3amad. OTambl pelleHus | oOCyXKIeHHH HH(POPMALUM STalbl PEIICHUS
(busnueckux ¢usnueckux 3amad. Padora ¢ tekcrom | ¢u3Mueckux 3anad. AHATU3UPYIOT, JENAlOT
3a71aq 3a7aq BBIBOJIBI

4 AHanms Tekcra Ananu3 ¢uzuyeckoro siBieHus; mwiaH | CaMoCTOATENbHO — (QOPMYIHPYIOT — y4eOHYIO
3ajad, peLIeHus. Brmonnenue IUIaHa | 3agady Ha OCHOBE COOTHECEHHUS TOTO, YTO YKe
COCTaBJICHHE penreHne 3amay. ExuHunel m3MepeHus | m3BecTHO M ycBOeHO.  OOOCHOBBIBAIOT
IUIaHA pelIeHNs U pa3MepHOCTh (PU3MYECKHUX BEIMYMH. | MPaKTHUECKYI0 HEOOXOIMMOCTh aHallM3a TeKCTa
¢bm3HYecKkux 3anad AHanu3 peneHns U ero 3HaueHue. 3a1a4. AHAIU3HPYIOT CHTYalluW, OIMCAHHBIE B

AHanmuTHueckoe W TpadUyuecKoe | yCIOBHSX  KAueCTBEHHBIX, KOJIMYECTBEHHBIX,
pelIeHue 3a1aq NPAKTUYECKUX, HCCIIEIOBATENILCKHX
Paznen |11 «®usuka kak Hayka» (1 1)

5 Pons maTemaTHku B Metoapt HAYIHOTO mo3HaHus | OOCYXIaloT poNb AKCIEPHMEHTa B IPOLECcCe

bmsuKe. npuponsl.  Ponp  oKkcmepuMeHTa B | MO3HAaHWA, PONb MOIEIHMPOBAHHS SIBICHUH M

dusnyeckre 3aKOHBI
U TEOPUH, TPAHUIIBI
WX PAMEHIMOCTH.

mporecce MO3HaHUSA. MopaenupoBaHUe
SBIIGHHA W  OOBEKTOB  NPHPOIBL
Hayunsle runore3bl. Posib MaTeMaTUKH
B (¢usuke. Du3nveckue 3aKOHBI W
TEOPHH, TPAHUIIBI UX TPUMEHUMOCTH.
Ilpuniun coorBercTBUs. Duznueckas
KapTHHA MHUpa

O0BEKTOB TPHPOABI TPH pPELICHHH 3anad.
PaccmarpuBaloT TpHMephl penieHHs 3ajad,
JeNaloT BBIBOABL O POJIM MaTEMaTHKA B
¢uzuke. Beibuparor Hanbonee 3¢ ¢eKTHBHBIE
crocoObl  perreHuss 3amad.  OCyIIECTBISIOT
OCO3HAHHOE W IPOU3BOJIBEHOE ITOCTPOCHHUE
OTBETOB Ha KaYEeCTBEHHBIE BOIPOCHI B YCTHOH
U IIMcbMeHHoU dhopme

Paznen |V «Pemenue 3aga4 no mexanuke» (20 4)
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6 OneMeHThI OtpaboTKa TpaKTHYECKHX HaBHIKOB | BriOmpator Hambonee >pQeKTUBHBIE CIIOCOOBI
BEKTOPHOM pemieHus 3aja4  Ha  onpejeieHue | pemreHust 3amad. OCyIIECTBISIOT OCO3HAHHOE U
anreOpsl. OCHOBHBIX TIOHATHH KHHEMAaTHKH. NPOW3BOJIbHOE  TIOCTPOCHHE  OTBETOB  HA
Pemenve 3amau no BekropHbIE U CKaNsipHBIC BEJIMYMHBI U | Ka4eCTBEHHBIE  BOMPOCHI B YCTHOH |
KHHEMaTHKE nerictBuss ¢ HuUMH. OroBapuBaroTcs | muckMeHHOW (Qopme. Pemaror 3amaunm 1o

TPaHMIBI TPUMEHUMOCTH (Qu3ndeckux | knHemaTwke. CaMoCTOATENbHO (OPMYIHPYIOT

3aKOHOB U (hOPMYI npoOiieMy,  CBSI3aHHYIO € pa3jMYHBIMHU
BO3MOJKHOCTSIMH OITUCAHUS Pa3IMYHBIX BHJIOB
MEXaHHYECKOTO IBM)KEHHUS

7 Matematuueckue Pemenune KayecTBEHHBIX, | CaMOCTOATENBbHO peIIaloT 3aJayd Ha OCHOBE
TIPUEMBI, KOJIMYECTBEHHBIX 3ajay, rpa)uueckuX | COOTHECEHHMs TOrO, 4YTO YXKE M3BECTHO W
UCTIONIb3yeMBIE IS 3amad. Vcronp3oBaHME —WAEANBHBIX | YCBOGHO YYEHHKaMH. MOAETHPYIOT CHTYalUIo,
PpEeLIeHUs] OCHOBHOM (U3UKO-MaTEMaTHIECKUX  OOBEKTOB | NPOMCXOJSIIYI0 TIPHU  JBIDKCHHH Tella B
3a/1aui MEXaHUKU (MarepuanbHasi TOYKa, WHEpUUAJbHAs | Pa3MYHBIX CHCTEMax OTcYeTa. YYacTBYIOT B
(pa3nmen CHCTEeMa OTcYeTa) JJIsl pelIeHHs 3aa4. | KOJUIEKTUBHOM  OOCY)KICHUHM  TIOMYyYEeHHBIX
«Kunematuka») COOTHOIIEHNH TEOPHH U OIIbITa Pe3y/IbTaToB. AHAIM3UPYIOT, JENAIOT BBIBOJIBI.

CTpyKTypHpYIOT 3HaHUS, BHOCST JOMOIHEHUS 1
KOPPEKTHBEI

8 | Anropurm pemienust | OTHOCHTETBHOCTH MexaHudeckoro | [lmaHupyroT mpakTHYeckue JEeWUCTBHS MO
HEKOTOPBIX THITOB nBikeHus. OTpaboTKa NPaKTHYECKUX | MCCIEOBAaHMIO OCOOEHHOCTEH MEXaHHYEeCKOro
3a/1a4u Ha IpuMepe HaBBIKOB o orpesielieHuro | nBrkeHus. BeiOuparot 3ddekTrBHBIE CIIOCOOBI
peleHus 3aja4 Ha niepeMelleHnH, CKopocTeii npu | peleHus MPaKTHYECKOH 3a/aun u
OTHOCHUTCIIBHOCTb OTHOCHUTCIBHOCTHU MEXaHHYCCKOI'O KOJIMYE€CTBEHHOM 3a1a4Hu. BBIpa6aTBIBaIOT
MEXAHUYECKOT O JIBIDKEHHSL. AJTOPUTM pelIeHHs 3ajaad | anroput™ neiictBuil. KoHTponupyroT mporecc,
JBWKEHUSA Ha OTHOCHTENIbHOCTh MeEXaHMYeCKOro | paboras B rpymnme. AHaTU3UPYIOT PE3YJbTaThl

JIBDKESHUSI pabotbl. CpaBHMBAIOT pe3yiabTaThl C paHee
N3BCCTHBIMMU. ﬂeHaIOT BBIBO/IbI
9 3auér no Teme Pemienne 3amanuii Tecta mo TeMme | BeiOuparor HamGonee sddexTHBHBIE CrIOCOOBI
«KunemaTuka «Pa3nuyHble BHUIBI MEXaHMYECKOTO | pEIIeHHs 3ajad. AHAIU3UPYIOT YCBOEHHE
JBIKEHUSDY IpOrpaMMHOro  Marepuana. OcCyIIecTBIAIOT
OCO3HAHHOE W MPOU3BOIBHOE IOCTPOCHHUE
OTBETOB HAa  KAayeCTBEHHBIE BOIPOCH B
MUCBMEHHOM (opme

10 | Meronp! penieHus Mertoapl  pemieHHs — KadeCTBEHHBIX, | OOOCHOBBIBAIOT BHIOOP MHEPIMATIBHBIX CHCTEM
3a]]a4 Ha 3aKOHBI KOJINYECTBEHHBIX, IPAKTUYECKUX, | OTCYETa MPH  pPEIICHWH 3ajad.  Ydarcs
Helotona rpaduyueckux 3aad ¢ UCIOIb30BAHUEM | aHAaJIM3UPOBATh YCIOBHSA 3a7ady, AENaTh BEIOOD B

dopMyn ma pacdyera CHIIBI TSDKECTH, | MONB3y METOAA PEIUeHUs U MaTeMaTH4eCKUX
YIPYTOCTH, TPEHUS, CHIIBI BCEMHPHOTO | MPHUEMOB pelIeHus 3a1a4
TATOTEHHS, Beca Tena

11 | Ponp yepTexka npu AHanu3 ycnoBus 3aad, TpeOOBaHUS K | AHANM3UPYIOT  YCJIOBHE  3a/ladd,  CTpPOST
pelIeHn  3a1a4 Ha 4yepTexy B 3agade. MeTompl PelleHUs | BCIIOMOTraTelbHBIE YepTEeXKH. Y CTAaHABIUBAIOT
3aKkoHbI HproToHa KOJIMYECTBEHHBIX, IpauecKuX 3aad | MpHUYMHHO-CIEICTBECHHbIE CBSI3H MEXIy

(M3HYeCKMMH  BEIMYMHAMH, BXOMSIIMMH B
yCIIOBHE, ¢bopmynamu u 3aKOHAMU,
ONHCBIBAIOLIAMH 3TH SIBJICHHS, CTPOSIT YEPTEIKH
K  3amadaM.  CHHTE3HpYIOT  pe3ylbTarT,
3aIllICBIBAIOT ~ CHCTEMbl  YpaBHEHHH U
pemrennss  3amad.  OLEHWBAIOT — JEUCTBUA
OIHOKJIACCHHKOB

12 | Pabora ¢ TekcToM Pemmenne 3amad Ha  ABWKEHHE | AHAIM3HPYIOT  YCIOBHE  3aladd, CTPOSAT
3aj1a4 Ha JBIDKCHHE CBSI3aHHBIX Tel. Pabora ¢ TekcToM, | BCIIOMOTaTeNbHBIE YEPTEKHU. Y CTaHABIUBAIOT
CBSI3aHHBIX Tl ONOpHBIE  CJOBAa. MareMaTH4ecKue | NPUYMHHO-CIESICTBCHHBIE CBSI3H MEXIY

NPUEMBbI PEIICHUS] CHCTEM YpaBHEHHH, | QU3MYECKMMH BENMYMHAMHM, BXOIIIIMMH B
ONHCHIBAIONINX JIBI)KCHHE CBS3aHHBIX | YCIIOBHE, bopmynamu u 3aKOHAaMHU,

TEI

OIMCBHIBAIONINMH 3TH siBIICHUS. CHHTE3UPYIOT
pe3ysbTaT, 3amKCBIBAIOT CHUCTEMBI ypaBHEHHH
JUTS PEIICHUS 3a/1a4
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Pa6ora ¢ TekcToM
3aJ1a4 Ha IBIKEHHE
TeJI 110 HAKJIOHHOM
TJTIOCKOCTH

Pemenne 3aJad Ha ABHIXKCHHC TCJI II0

HAKJIIOHHOM IUIOCKOCTH. PabGora ¢
TEKCTOM, OTIOpHBIE CJIOBA.
MaremaTuueckue NpUEMBbl PELICHUS
CUCTEM YypaBHEHHMM, OMHMCHIBAIOIINX
NIBIDKCHHE  Tell M0  HAKJIOHHOH
TUIOCKOCTH

AHanmu3upyloT  yCIOBHE  3aJaud,  CTPOST
BCIIOMOTATeNIbHbIE UYEPTEXKHU. Y CTAaHABIMBAIOT
MIPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEeXIY
(DU3MYECKUMH  BEITMYMHAMH, BXOIAIIUMH B
YCIIOBHE, hopmymamu u 3aKOHAMH,
OMUCHIBAIOIIUMHU 3TH SIBJICHUs. 3alHChIBAIOT
CUCTEMBl YypaBHEHHUI [UIsl pelieHus 3ajaad,
pelIaT CUCTEMBI YPaBHEHUH

14 | 3auér no peneHuro Pemenne 3amanmii Tecta 1o Teme | BeiOmparor Hambonee 3¢¢eKTHBHBIE CHOCOOBI
3a1ad4 1o TeMe «PaznyuHble  BHOBl MEXaHMYECKOTO | PElIeHHs 3ajad. AHaIM3HPYIOT YCBOEHHE
«3axonbl HptoToHa» | ABmwKeHUs», «3akoHbl HproToHa» nporpaMMHOro Matepuana. OcCyIIecTBISIOT

OCO3HAHHOE W TIPOM3BOJBHOE IIOCTPOCHUE
OTBETOB HAa KayeCTBEHHBIE BONPOCHI B
MICBMEHHOH (opme

15 | Ananus ycrnoBus Pemenne 3ama4, B ycnoBusx KOTopsiX B | [InaHupylor mnpakTuueckue JeHCTBHS 1O
3a/auu 1o Ka4eCTBE OCHOBHBIX Mep [BIDKEHHUS | UCCIIEIOBAHUIO OCOOCHHOCTEH pelleHus 3a/1au
MeXaHUKe Ha BBICTYNIAIOT ~ MMIYIBC  Tela W | HA 3aKOH COXpaHEHHs MMIyibca. BriOuparor
3aKOHBI COXPaHEHHs KUHeTHYecKass  SHeprus,  Mepamu | 3ddekTuBHBIC CIOCOOBI pereHus
UMITYJIbCA 1 B3aMMOJICHCTBHS BBICTYNAOT CWJIa W | IPaKTHYEeCKOU 3a/a4m. Kontponupytor
SHEPrux MOTEHIIMAaJIbHAs SHEPTHUs Tea npouecc, paboras B Tpymme. AHaJIM3HPYIOT

pe3ynbTaTel paboThl. CpaBHHBAIOT PE3yJIbTaThI
C paHee M3BECTHBIMU. JlenatoT BHIBOABI

16 | KagectBenHsle Pemenne KkadecTBEHHBIX 3aJad Ha | AHaIM3UPYIOT YCIOBUS 3a/ad, BBICTPAUBAIOT
3a/lauy Ha 3aKOH 3aKOH  COXpaHEHHs HMIylbca M | JIOTHYECKHe LETOYKH paccyxIeHuH.
COXpaHEeHHUs SHEPTrUu BriOupator 3¢dekTUBHbIE CHOCOOBI pelIeHHs
MMITyJIbCa U KaueCTBEHHON 3amayn. PaboraroT B Tpymme.
DHEPIUU AHanu3upyroT pe3ynbTaThI paboThI.

CpaBHHUBAIOT Pe3yNbTaThl C paHee U3BECTHBIMH.
JlenaroT BBIBOABI

17 | Pemenne 3amau 2 | PaccmarpuBarorcs ~ matemarndeckue | CucreMaTH3UpYIOT 3HaHMA. Pemaror 3agaun Ha
gyactu [MA 11 w3 | mogxompl IUis peIIeHHs 3a4ad ¢ | 3aKpervicHue MMOHSATHH, BBIOMPAIOT
paszzaena UCII0Ib30BaHUEM COOTHOLIEHHH | 3¢ deKTHBHBIEC CIOCOOBI PEIIeHNS 3a1aY.
«MexaHHKa»> MeXIy MepaMH IBIKeHHS W Mepamu | PaGoTaloT ¢ InaHHBIMH TaOmMIl B YCIOBHAX

B3aUMOJICHCTBYS, BeIpaxkaeMble | 3agay. CUMTHIBAIOT MH(OPMALHIO C IPadUKOB,
3aKOHaMU HeroroHa, 3akoHaMu | aumarpamMM. OOCY)KIAlOT pe3yabTaThl PEIIeHHUS,
COXPAHEHHUS SHEPTUHU U UMITYJIbCa JIeTIat0T BBIBOJIBI

18 | Pemenue Ha ocHOBe MOHATHS «MOMEHT CHIbD> | BBIABISIOT OCOOCHHOCTH ABMKEHMS TBEPAOTO
MIPaKTHYECKUX 3a7ad | MOATBEPKIAIOTCS YCIOBUS paBHOBecusl | Tena. CHCTEMAaTHU3UPYIOT 3HAHUS IO PEIICHUIO
Ha YCIIOBUS TBEPOTO TeNa 3a/ad  Ha YCIOBHMA paBHOBecHs. Pemaror
paBHOBECHS TET IpocTedInne  3aJaud  Ha  3aKperUieHue

OCHOBHBIX TOHATHH cTaTuku. PaboTas B mape,
KOHTPOJIMPYIOT NMPaBUIBHOCTh HCIIONB30BAHUA
3aKOHOB CTaTHKH npu peleHnn
Pa3sHOYPOBHEBBIX 337124

19 | Peuenue Permenne koHCTpyKTOpcKHMX 3amad Ha | CHCTEMaTHU3UPYIOT 3HaHUSL. Pemator
KOHCTPYKTOPCKHX W3TOTOBJICHHE CHCTEM MPOCTBIX | mpocTedmme  3agauM  HAa  3aKpeEIUICHHE
3a7a4 Ha MEXaHU3MOB " pacuer KITI | OCHOBHBIX NOHATUH, JAIOT OLEHKY CBOUM
H3TOTOBJICHNE MIOTYYEHHBIX YCTaHOBOK JUYHBIM ~ pe3ynbTaTaM M pe3ynbTaTaM
TIPOCTBIX HalapHUKOB. BBIMOMHIIOT NpoekTHyo padory
MEXaHU3MOB [0 W3TOTOBJICHUIO YCTAaHOBOK M3 IIPOCTBIX

MexaHn3MOB. CHCTeMaTH3UPYIOT HHPOPMAIIHIO
B Tabymiax. PaccunteiBaror KI1/1
20 | 3auér no peuieHUIo Pemmenne 3amanmii Tecra mo Teme | BeiOmpator Hambomee 3QQeKTHBHBIE CIIOCOOBI

3a7a4 I10 TEME
«3aKOHBI
COXPaHEeHUS B
MEXaHHUKE.
VYcaoBus
NARHORECU S

«3aKOHBI YcnoBus

PaBHOBECHUD

COXpaHEHHSI.

pemieHus 3amad.  AHATHU3UPYIOT
NpPOrpaMMHOTO  MaTepHala.
OCO3HAHHOE W MPOU3BOJIBEHOE IOCTPOCHHUE
OTBETOB Ha KayeCTBEHHBIE BONPOCH B
MMUCEMEHHOHN opme

YCBOCHHE
OCymIeCTBISAIOT
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IIpaxTuyeckas
3a/aya.
OcobenHocTH
pemenus (Ha
npuMepe
MEXaHHIECKIX
KoJeOaHwmiA)

Pemiennn mpakTuyeckux 3amady 1o
TEOPHH MEXaHWICCKUX  KoJieOaHui
0TpabaTHIBAIOTCSI OCHOBHBIC IOHSATUS:
aMIUTATya, TEepHoA, dYacrora, ¢asza
koieOanuii. Pemarorcs 3amaun ¢
HCITOJIb30BaHUEM ypaBHEHUS
TAPMOHHUYECKUX KOJICOaHUH, YCIOBUI
SIBJICHUS] PE30HAHCa

CucreMaTM3upylOT  3HaHHS 10  TEOPHUH
koneOannii. Pemaror npakTuieckue 3agadu 1mo
TEOpUH MEXaHUIECKUX KoneOaHui
(oTpabatbIBaroTCs OCHOBHEIC TTOHATHS:
aMIUTUTY/I, Tepuo, 4acToTa, ¢aza
koneOanmii). Pemator  mpakTuueckwe @ H
KOJIMYECTBEHHBIE 3aJaudl C WCIOJIB30BaHUEM
yYpaBHEHHsT  TapMOHHMYECKMX  KoyieOaHHMH,
YCIIOBHI SIBIIEHHS pe30HAHCa

22 | Tekcr 3agaum. PazHoypoBHEBbIE 3a7aun Ha cBoicTBa | Pemarorcsi kayecTBEHHBIE M KOJIMYECTBEHHBIE
Pabora c ycroBuem MEXaHMYECKUX  BOJH:  OTpPaXeHWE, | pa3sHOYpOBHEBBHIE  3aJadud Ha  CBOWMCTBa
3ama4 TIPEIIOMIICHHE. YcnoBust 3a1a4d. | MEXaHHYECKUX BOJTH: OTpakeHHe,

[onsiTus: MHAa BONHBIL, Tepuox | mpenomieHue. IIpy M3ydeHMHM MeXaHWYEeCKHX

KoNieOaHWH YacTUIl B BOJIHE, YacTOTa | BOJH OTPaOaThIBAIOTCS MOHSTHS: JUIMHA BOJHEI,

KoJe0aHuit neprosl KoinebaHWH YacTHI[ B BOJIHE, 4acTOTa
KosneOaHuit

23 | Meron Meron pasmepHocTeld Ha mnpuMepe | Pemarorcss  pa3HOypoBHEBbIE  3adauM  Ha
pasMepHocTel pH 3aad Ha CBOWCTBa MEXaHMYECKHUX | CBOMCTBa MEXaHUYECKHX BOJIH:
peueHuu BoJdH. OCHOBHBbIE TOHATHA: JUIMHA | MHTepdepeHuus, mudpakuus. [Ipu uzydenun
(dusnueckux 3aaay BOJIHBI, T€pUOJ KoIeOaHWH 4acTull B | MEXaHWYECKHX BOJTH 0TpabaThIBAOTCS

BOJIHE, yacroTa KoneOaHui. | MOHATHSA: JJIMHA BOJIHBI, MEpUoA KoieOaHHiH

Wurepdepeniust U mudpaknus | yacTull B BONHE, 4acToTa  KoJeOaHWil.

MEXaHUYECKHX BOJIH OreHuBaIOT MPaBAONOI00HOCTb,
PEaTMCTUYHOCTh PE3YNIbTaTOB (B TOM YHCIE C
MOMOIIBI0 METoJa pa3MepHocTei). Pemaror
3aJla4u HECKOJIbKUMH CIIoco0aMu

24 | 3auér no peneHuto Pemienne 3amanuii Tecra mo Teme | BeiOuparor Hamboree s(deKkTUBHBIE CITOCOOBI
3aj1a4 1o TeMe «MexaHn4ecKkre KoJIeOaHus U BOJHBD) | pellleHnss 3ajad. AHAIU3UPYIOT  yCBOCHHE
«MexaHU4ecKue nporpaMMHOro Marepuana. OcymiecTBIsIOT
KOJeOaHUs U BOJTHBD» OCO3HAHHOE U IIPOHU3BOJIBHOE IOCTPOCHHUE

OTBETOB HAa KayeCTBEHHbIE BONPOCH B
MUCBMEHHOM (opme

25 | Pesepsn
Pa3nen V «Peuienne 3a1a4 no MoJiekyJasipHoii ¢pusuke. Ctpoenue Bemecta» (14 4)

26 | Ucnonb3oBaHue Harnsnuaeie mocoOus, TEXHUYECKUE Nyt U BBIICISIOT HE00X0JUMYIO
HATJISIHBIX OCO0OMi | cpencTsa, obopynoBaHue i | “HGOPMAIHIO, UCTIONB3Ysl HATISHBIE TOCOOHS
U TeXHUYECKUX 71a00paTOPHBIX 3aHATHH, | M TeXHHYecKHe cpenacTtBa oOy4eHHs NpH
cpencTB o0y4eHHs IUIAKTHYEeCKHe MaTepuajbl, ydeOHas | pemreHnd — Qusmyeckux  3amad.  Pemaror
NP PELCHUH JauTepaTypa B INOMOIIb Ul pELIeHHs | pa3sHOYPOBHEBBHIE KOJIMYECTBEHHBIE,
¢dm3HYecKkux 3amad 3aga4. OCHOBHBIE TIOJIOXKEHHS O | KaueCTBEHHEIE, rpaduyeckue 3aJa4H.

CTPOCHUH BEIIECTBA. OcuoBHoe | OtpabaThiBaeTcs TTOHATUITHBIN ammapar,
ypaBHeHue MKT paccMaTpUBAIOTCS TPAHULBl [PUMEHUMOCTHU
3aKOHOB Ha OCHOBE MoJieNn «/ieabHbIN ra3

27 | Pabora c OTKpBITBIM | 3agauM ¢ HCIIOIB30BaHHEM OCHOBHOrO | PemiaroT pacueTHble 3a1addl C MCHOIB30BAaHUEM
6ankom [HA 11 YpaBHEHHUS MKT, ypaBHeHus | ocHoBHoro ypaBHeHmss MKT, ypaBHeHHs
(ETD) COCTOSTHUS UAEaAILHOTO ra3a, | cocrosHHsS HIOEalbHOTO Tasza, ypaBHEHHA

YpaBHEHHH H30MPOLECCOB. MOHATHE | W30IPOLIECCOB. TIOHSTHE a0OcooTHas
a0CoIOTHAS TeMIiepaTypa u3 | remmeparypa u ee (QUINYECKUH  CMBICT.
otkpseiToro 6anka ['MA 11 (EI'D) Pemaror 3amaum ¢ HCIONB30BAHHUEM CBS3H
MEXIy JaBJICHHEM HACalbHOrO Ta3a U CpeaHeit
KHHETHYECKON 3HEPTUeil TEMI0BOrO IBHKECHUS
€ro MoIeKyn u3 oTKpbIToro 6anka ['MA 11
28 | I'paduk - UCTOUHHK 3amaun C WCHONB30BaHMEM OCHOBHOro | Pemaror rpadugeckue 3a1aun o

rHpOpPMATIIN

YpaBHEHUS MKT, YpaBHEHUSA
COCTOSIHUS H/ICATBHOTO rasa,
YpaBHEHHH HM30MPOIECCOB. IOHATHE

abcomoTHas TeMneparypa

MOJNIEKYISIpHON  m3uke. UWImyT u BBIIENSIOT
HEOOXOMMMYI0 HMH(OpMAIMI0 W3 TPaHUKOB
M30MPOILIECCOB. YUACTBYIOT B KOJIJIEKTUBHOM
00CyKeHIH BBIOOpa criocoba peneHus 3a1ad
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29 | Paborac I'paduaeckue 3a/a9n ¢ | CaMOCTOSITENBHO BBHICTPAMBAIOT JIOTHYECKYIO
OTKPBITBIM OaHKOM HCTIONIb30BAaHUEM OCHOBHOTO | IIEMOYKY pacCyXICHWH W [eNalOT BHIBOJIBI.
I'MA 11 (EID). YpaBHEHUSA MKT, ypaBHEHHsI | Y4YacTBYIOT B KOJUIEKTHBHOM OOCYKIECHUH
I'paduueckue COCTOSIHUS H/I€TEHOTO raza, | mpobmembl. CaMOCTOSITENBHO BBHIPAOATHIBAIOT
3a/1auu YpaBHEHHH H3OMPOIECCOB. TOHATHE | alNrOpUTMBI UCCIIENOBATENbCKON NESITENbHOCTH

abcomoTHast TeMIiepaTypa n3 | mo pemenuro 3amad. KonTponmpytor mporecc,

otkpeitoro 6anka ['MA 11 (EI'3) pabortast B rpymme. AHaTU3UPYIOT PE3yIbTaThI
paboThI. KoppekTupytot pe3yJIbTaThI
JieaTeNbHOCTH. JlenaroT BBIBOBI

30 | Wumoctparuu B 3amaun MO MOJICKYJIAPHON (u3uke ¢ | YCTaHABIMBAIOT CBA3b MEXKIY  YCIOBHEM
3ajadax,  YTEHHE WILTIOCTPALMSMHE. Bo3mokHOCTH | 33aun M wnmocTpanmeil k 3amade. Mmyr u
WIUTIOCTpaIii TOJTy4EHUs uHpOpMAIHU C | BBIICIAIOT HEOOXOAMMYI HWH(pOpManuio B

WIITIOCTPAIMH K 3a/1a49aM ¢m3uke wu wmaremaruke. COTpPYTHHYAIOT C
YUYHUTENEM IIpU pelleHnd Bompoca. Mcnonb3ys
WUTIOCTpAllMM,  YYCHWKH  OTBEYAlOT  Ha
BOIIPOCHI, ~ OTBICKMBAIOT  JIOMIOJHUTEIHHYIO
nHopManMio K YCIOBHIO 3aaadyd. Pemaror
Ka4yeCTBEHHbIE M KOJIMYECTBEHHbBIE 3aJa4M IO
MOJIEKYJISIpHOH (pr3nke

31 | Pemenue 3amaun mo MoNeKyIsIpHOH ¢uinke ¢ | CaMOCTOSITENFHO BBICTPAaMBAIOT U ILIAHUPYIOT
KOMOMHUPOBAHHBIX WUTIOCTPAIIUSIMH, rpadykaMu, | myTb pemieHus pacyeTHBIX, KauyeCTBEHHBIX,
3ajay 1o KaueCTBEHHbIE  3a/laud, pacyueTHble | rpaduyecKkux 3a1ad N0 MOJEKYISIPHOH (QU3MKe.
MOJIEKYJIIPHOU 3a7a491 [TnaHupyroT NpakTHYEeCKue IeHCTBHS paboTe C
(bmm(e CAUHUIIaM U H3mepeHm71 U BO3MOXHBIMU HX

npeoOpa3oBaHusMU. BreiOuparot 3¢ pekTuBHbBIC
CIOCOOBI MaTEeMaTHYeCKUX MNpeoOpa3oBaHHM.
AHanM3MPYIOT Pe3yNbTaThl PA0OTHI

32 | Pemenue 3amau ¢ OtHocuTeNnbHas BIXHOCTh Bo3ayxa. | Mcmonb3ytor MPaKTHYECKHE MPUEMBI
HEIIOJIHBIMH HpaKTI/I‘IeCKI/Ie NpUueEMbl  U3MEPECHUA N3MEPCHUA OTHOCHUTEJIbHOM BJIQX)KHOCTH C
JAHHBIMHU (Ha OTHOCHUTEINIbHOM BJIaXKHOCTH ¢ | nomompio rncuxpomerpa. COBEPIICHCTBYIOT
IpUMepe PeIlIeHUs MOMOILBIO NCUXPOMETpPA. | HABBIKM  paboOTbl C  NCUXPOMETPUYECKON
3a/1a4 Ha Onpenenenue oTHOcUTeNnbHON | Tabmumeit. Pabotaror B rpymmax. Mcnonb3yror
OTHOCHUTEINIbHYIO BJIYKHOCTH BO3/lyXa. PeasbHblii ras. AQHAJIOTUI0 B CPABHEHUAX CBOWCTB BEILECTB.
BJIQXKHOCTH Bo3ayxa) | Bosmyx. [Tap. IIpuunzbL [Tpumensitor METOJ nH(OpMaIMOHHOTO

pas3ynyusl B Ha3BaHUSIX TIOMCKA. CTpyKTypHUpYIOT 3HAHUA.
CaMOCTOATENBHO CO3JAI0T CHOCOOBI PEIICHUS
npobieM ~ TBOPYECKOTO M ITOMCKOBOTO
XapakTepa

33 | KonctpykTopckue KoncTpykTopckue 3amaun U 3a1adu VY4acTBYIOT B KOJUIEKTUBHOM OOCYKACHUH
3aJa4uy U 3a]1a4u MIPOEKTHOTO  COJEPKaHUA: MOJEIb paOoTel HaJx MHHHU-TIpoeKTOM. IImanupyror
IIPOEKTHOT O ra3oBOr0 TEPMOMETPA; MCUXPOMETPA MPaKTUYECKUE JIeHCTBUS 110  OIpEIEIECHHUIO
COZIEpKaHUs OTHOCHUTEJIbHOHN BIIaYKHOCTH BO31yXa.

Beiouparor 3¢ddextrBHbIE CIOCOOBI pelIeHus!
MIPaKTUYECKON 3a1a4U. PaGoraror HaJ
CO3ZIaHUEM TIPOAYKTa MpoekTa. KoHTpoaupytoT
npotece, paboras B Tpynme. AHATU3HPYIOT
pe3ysbTaThl paboThl. [lenatoT BHIBOABI

34 | 3auér no penieHuro Pemenne 3amanmit Tecra mo ¢opme | Beibupator Hambomee >¢h(eKTHBHBIE CIIOCOOBI

3a1a4 U3 paszena
«MonekynspHas
¢uznka»

I'mA 11 (EI'Q) 1o
«MonekymnsipHas HUHKa»

paszmeny

pelreHusl 3amad. AHAIM3UPYIOT — YCBOCHHE
IporpaMMHOro  Matepuaia. OcCyIIeCTBISAIOT
OCO3HAHHOE M TIPOM3BOJIBHOE ITOCTPOCHHE
OTBETOB HA KayeCTBEHHbIE BONPOCHI B
MUCEMEHHOHN (opme
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35

AJNTOpPUTM pelIeHus
HCCIICA0BATEIbCKOM
3a1a4n (Ha mpuMepe
pelieHus 3a1a4 Ha
CBOMCTBA
TOBEPXHOCTHOT'O CIIOS
KHUJKOCTH)

CBoiicTBa TIOBEPXHOCTHOTO cliost
JKUJIKOCTH. Nsyuenune CBOMCTB
MOBEPXHOCTHOTO  CJIOA  >KMJKOCTH.
Kanunnsipuaeie SIBJICHHS.
WccnenoBarensckue 3aJa4n Ha
OTIpeCTICHUS paauyca TOHKHX
KanwuUIsIpoB

CaMOCTOATENIFHO ~ BBIPA0ATHIBAIOT — aJITOPUTMBI
UCCIIEN0BATENbCKON JIeSITENbHOCTH o
U3Y4EHHIO CBOMCTB IOBEPXHOCTHOTO  CIOA
xkuakocTH. KoHTponmupytoT mporecc, paboras B
Tpymme. AHAIM3UPYIOT pe3ylbTaThl palboTHI.
KoppekTtupyroT  pe3ynbTaThl  AEATEIBHOCTH.
Jenator BeIBOABL. PemaroT uccienoBaTenbcKue
3aaud  Ha OMpEAeNeHHsA paguyca TOHKHX
KalUIsIpOB

36 | IIpoextHbIe Crpoenne TBepabix Ten. Pasmuume | [lmaHupyror mnpakTudeckue JAEHCTBUSL 1O
3anaun. [Tnan KPUCTaJUIMYECKMX W aMOp(QHBIX | MccieqoBaHHIO ocoOeHHOCTEN CBOICTB
paboTsl Haz cTpyktyp. Poct kpucramuio. Pemienne | TBepmpix  Ten.  3aHMMANOTCS  TIOMCKOM
TIPOEKTOM MIPOEKTHBIX 3a7a4y IO BhIpamuBaHuio | mHopmanmm, paboraror c TabmumamMu B

KPUCTaJIJIOB CIPaBOYHOMN JuTEeparype. Beibuparor
3¢ QeKTHBHBIE CIOCOOBI pPEIIeHHsT MPOEKTHOM
3agaund. KontponupyroT mpouecc, paboras B
rpynne. AHaIM3UPYIOT Pe3ylIbTaThl PadOTHI.
JlenaroT BBIBOJIBI

37 | Pemenue pacuetHbix | Pemenne mpaktuueckux u pacueTHeIX | [Ipumenstor METOJT nH(OpMaIMOHHOTO
3a/1a4 Ha CBOWCTBO 3aJjad Ha OIpeJeleHHe OCHOBHBIX | momcka. CaMOCTOSTENBHO CO3JAl0T CIIOCOOBI
TBEPABIX Tel napameTpoB, XapaKTepU3yIOIUX | pelIeHHus NMpodiIeM TBOPUYECKOro U IIOMCKOBOTO

MeXaHU4eCKHEe CBOMCTBA TBEPbIX T€N | Xapakrepa. KoppexTupytor, OLIEHHBAIOT
JIeUCTBUS rapTHepa. AHaIN3HUPYIOT
PE3yabTaThI peuicHusA 3ajaa4, HCIIOIB3Yys
CrpaBoOuHYIO JIuTeparypy. OKa3bIBarOT IOMOIIb
HallapHUKaM IIpU  PELIEHWM  KOHKPETHBIX
BOIPOCOB 110 HEOOXOAUMOCTH

38 | IIpaktukym mno [ToBTOpeHne  marepuana  pasfena | BelaensroT u OCO3HAIOT YCBOGHHOE W UTO ellle
PpellIeHHIo 3a/1a4 110 «MonexynsipHas ¢usukay Pemenne | Hy)xkHO  ycBouTh.  [IpuMeHsIOT — MeTof
teme «CBolCTBa pacueTHBIX 3a7a4 Ha CBOWCTBO Mapos, | mHdopmammoHHoro moucka. CTPYKTypHPYIOT
HapoB, )KUAKOCTEH KHUAKOCTEH U TBEPABIX TE 3HaHus. CaMOCTOATENBHO IUIAHUPYIOT IIyTH
U TBEPIBIX TEID. PEILICHNS CaMOCTOSTENFHON pabOThI.
CamocrosTenbHast AHaNMM3UpYIOT pe3ydbTaThl pELIeHHs 3aj1ad,
pabota UCIIONIB3Ys CHIPABOYHYIO JIUTEPATYPY

39 | Pesepsn

Pa3nen VI «OcodeHHOCTH pemieHUs 3a1a4 mo TepMoauHaMuke» (10 1)

40 [ Ieomerpuyeckast Pabora raza B TepMOIMHAMUKE. VYcraHaBIMBalOT HEOOXOAWMOCTb BBIICHEHUS
HHTEpIIpeTaLys Yrenue rpaduxoB. ['eomerpuyeckas MaTeMaTHYeCKOH MOJIeNH MOHATHA «paboTa B
(br3HIeCcKuX HHTEpIIpeTanus paboTshI B TePMOJMHAMUKEY, IPaKTUYECKOe
BEJINYMH MIPU TePMOJMHAMUKE UCIIONIB30BAHME Ta30B Kak pabodnx Teda B
peLIeHn  3a1a4 110 TePMOJMHAMUYECKUX cHucTeMax. Mmyr u
¢busmke BBIJICISIFOT ~ HEOOXOMUMYIO  MH(OPMAIHIO.

Oo6cyxnaroT 3h(GEKTUBHOCTh HCIONB30BAHUS
rpaduyeckoro mpencraBieHUA pabOTHI B
TepMOJHHAMUKE

41 | PemreHue pacueTHBIX | 3aKkperuieHHe MPAaKTHYECKUX HABBIKOB | BBINENSAIOT M OCO3HAIOT YCBOGHHOE M YTO eIlle
3a7a4 Ha HCIIONB30BAHUS NOHATHHA | HY)KHO  YCBOHUTb. [lpumenstor ~ MeTOx
onpereeHne «BHYTPEHHSISl DHEprusi» M «pabora | mHpopmammonHoro mnomcka. CaMOCTOSTENBEHO
BHYTpPCHHEH SHeprun | raza». Pemenme rTpadudeckmx ¥ | CO3MAIOT  CIOCOOBI  peIIeHHs — MpobieM
1 paboTEI pacyeTHBIX 3a/1a4 TBOPYECKOr0O W IIOMCKOBOIO  XapakTepa.
TEPMOJIMHAMUYEC Koppekrupytor, OLICHUBAIOT JeNCTBUS
KOU CHCTEMBI napTHepa. AHAIU3UPYIOT PE3YJIbTaThl PELICHHS

3a1a4

42 | Meroa cxem npu IIpaktuyeckue u pacuernole 3amaun | Koppekrtupyior, OLICHHBAIOT JENCTBUS
peLIeHNH 33139 Ha HCIIONIB30BaHHE 3aKOHa | mMapTHepa. AHAJIHM3UPYIOT YCIOBHS  3alad,

COXpaHEHHsI SHEPTUH IS TEIUIOBBIX | SBIICHWS, KOTOpBIC OMHCAHBI B YCIOBHHU 3aJa4H.
TIPOIIECCOB. CxemaTndeckoe u | CrposT cxemsl u Tpaduki. OKa3bBaIOT TOMOIIIH
rpaduyeckoe n300paKeHNe | HamapHWKaM TP PELICHUH  KOHKPETHBIX

TporeccoB oOMeHa 3Hepruen

BOIIPOCOB I10 H606X0,Z[I/IM OCTHN
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43 | OcobenHoctu Maremarnueckue mnpueMbl pemreHnss | CaMOCTOSTENbHO BBIPA0ATHIBAIOT AJITOPUTMBI
pelIeHus 3a1a4 mno 3amad IO TepMOAWHAMUKE. AHAIN3 | MCCIIEOBATEILCKON AEATEIHHOCTH MO pabore
TEepMOIMHAMHUKE ycnoBus 3amad. CocTaBieHHE CHCTEM | HaJl TEKCTOM 3aJadd MO TePMOINHAMUKE.

YpaBHEHHH [UIs pELICHHS 3a1a4 KonTrponupyror mporecc, paboras B rpyme.
AHaNTU3UPYIOT pe3ynbTaThl paboTsL.
KoppekTupyoT pe3ynbTaThl JeSTENbHOCTH.
JlenaroT BBIBOJIBI

44 | Pemenue Pemenne 3amau Ha 3aKOH COXpaHeHHUs | BBIAENAIOT M OCO3HAIOT YCBOGHHOE M YTO elle
KOMOMHHUPOBAHHHBI X | DHEPTHU JUIS TETUIOBBIX IPOIECCOB. HY)XHO  YCBOWTE. [Ipumensitor ~ Meroq
3a]a4 Ha MepBhIA [Ipumenenne TIepBOTO 3akoHa | mHpopManMOHHOrO Tmoucka. CTPYKTypHPYIOT
3aKOH TEpPMOAMHAMUKH ISl U30mponeccoB B | 3HaHMs. CaMOCTOATENBHO CO3JMAIOT CIIOCOOBI
TEepMOANHAMUKH. razax penieHust mpoOJIeM TBOPUECKOTO U TIOMCKOBOTO

xapakTepa. Koppekrupytot, OLICHUBAIOT
JIEUCTBHS TTapTHEPa. AHATM3UPYIOT PE3YAbTAThI
penieHus 3ana4

45 | Kondepennus Ha DKonorunyeckue npoGsiembl | OLEHMBAIOT MPAaKTHUECKYI0 HEOOXOAUMOCTD
TeMy UCIIOJb30BaHMSl  TEIUIOBBIX  MAIIWH. | MCIOJNB30BaHUS TEIIOBBIX MAIIWH.
«TemoBble AnbrepHatiBHble  mytH  pemenus | [Ipencrasistor MPOIYKTHI MPOEKTHOM
JIBUTATENIN U UX NpoONIeMbl 3arps3HEHHs] OKPY)KAIOLIeH | JeSATENbHOCTH. Y4YacTBYIOT B JUCKYCCHSIX.
POJb B )KHU3HU cpenpl. 3ammTa TNPOEKTHBIX 3azaHui | CamocTosTedbHO (HOPMYIUPYIOT MpPENIOKEHHS
YeJ0BeKa» 1O MpoOJeMaM SHEPreTHKH M OXpaHbl | 10 PELICHUIO BOMPOCa 110 OXpaHe OKpYyXKarouen

OKpYKaroen Cpe/ibl. CpeJlbL. JleMoHCTpUpYIOT BO3MOXHOCTH
pacueroB KIIJ] TennoBbIx MammH

46 | IIpaktukym 1o 3akoHbl TepMoAMHAMHKK  peuieHHe | CaMOCTOATENBHO BBIPAOATHIBAIOT —AJITOPUTMBI
PEUICHUTO 3a71a4 1o Ka4€CTBCHHBIX nu KOJIMYECTBCHHbIX HpaKTH‘IeCKOﬁ ACATCIIBHOCTH. KOHTpOHpr}OT
Teme «OCHOBBI 3aj1a4 1o TePMOIUHAMHUKE npouecc, paboras B rpymnmne. AHATUIUPYIOT
TEPMOIMHAMUKID) PE3YJIbTaThI paboThI. Koppextupytot

pe3ysIbTaThl JIESITENbHOCTH. JlenaroT BBIBOABI.
CucTeMaTHu3upyroT MaTepua

47 | DxcKypceus ¢ Hebio DKCKypcus ¢ 1eNbio coopa AaHHbIX s | CaMOCTOSTEIBHO BhIPA0ATHIBAIOT AJITOPUTMBI
cOopa JaHHBIX AT COCTaBICHMA 3aJad 1[I0 BOIPOCY | COCTaBICHHS OIIPOCOB. Kontponupyior
COCTaBJICHHSA 337124 pacuera KII/I TenoBbIX MamumH mporecc, paboras B rpymnme. AHAIU3UPYIOT
o pacuery KIIJ] pe3yAbTaThI paboThI. Koppektupytot
TEIUIOBBIX MAlIHH pe3yabTaThl eATeIbHOCTH. JlenaroT BBIBOIBI.

CucTeMaTH3upyIoT MaTepral

48 | UroroBslii TecT no Pemienne 3amay Ha pacuer OCHOBHBIX | BwiOuparor Hambonee 3¢ ¢eKTHBHBIE CIIOCOOBI
TeMe HapaMeTpoB ra30BbIX CHCTEM, | pelleHus 3agad. AHAIM3HPYIOT YCBOCHHE
«MonekynspHas KOJIMYeCTBAa TEIUIOTBI B HEKOTOPBIX | MPOrpaMMHOro Matepuaia. OCYIIECTBISIOT
¢dm3uKa. TEIUIOBHIX mpoueccax, KIIJ] TeruioBeIX | OCO3HAHHOE M NPOHM3BOJIBHOE IOCTPOCHHE
TepmoauHaMuka» 0 | MammWH, padOTEl B TEPMOAMHAMHKU C | OTBETOB Ha  KAa4yeCTBEHHBIE  BOIPOCHl B
crpykrype I'HA 11 WCIIONIb30BAHMEM  TIEPBOr0  3aKOHAa | MMChbMEHHOH (opme
(ET9) TEePMOTUHAMHKH

49 | Peseps

Pa3nen VIl “OcHoBHBIE OAXO0bI K PeIEHUIO 33124
10 JIEKTPOCTATHKE U 3aKOHAM MOCTOSTHHOI0 TOKa” (21 4)

50 | Ipunimn Perenne rpadpugecknx, | WMmyr u BBIICIISIIOT HE00XOINMYIO
CHMMETPHH TIpU Ka4eCTBEHHBIX, KOJIMYECTBEHHBIX | MH(POPMALHMI0. YYacTBYIOT B KOJUIEKTHBHOM
peLIeHnH 3a1a4 110 3aJad  Ha  3aKOH  COXpaHEHUs | OOCYXICHUH B3aUMOJCHCTBHI
JJIEKTPOCTATHKE JJIEKTPUYECKOTO  3apsifa M 3aKOH | HAIEKTPU3OBAHHBIX  TeN.  AHAIH3HUPYIOT

Kynona XapakKTep JIEKTPOMArHUTHBIX
B3auUMOJIEHCTBUM. Pemarot 3a1a9N.
CHUCTEeMATU3UPYIOT NOAYYCHHbBIC 3HAHUS
51 | IlpuHumMm [puHOMOD cUMMETpUM TpH pEIleHUH | YYacTBYIOT B KOJUIGKTHBHOM OOCYKACHUH

CHMMETPHH TIPH
peIIeHnH 3a1a4 1Mo
JJIEKTPOCTATHKE

rpaIeCcKuXx, Ka4eCTBEHHBIX,
KOJTMYECTBEHHBIX 3a/a4 Ha pacyer
HaNpPsDKEHHOCTH 3JIEKTPOCTATHIECKOTO
TI0JTS1, Pa3HOCTH TIOTEHIIMAJIOB, SHEPTUU
JIEKTPHUYECKOTO MOJIS.

pa3IIauil B IPOSBICHIAX AIIEKTPOCTATHICCKUAX
MoJIed pa3NMYHbIX MCTOYHUKOB. BplaenstoT
3JIEMEHTHI CUMMETPHHA Ha KapTax
JNEeKTprUecKnx  mojed. CucTeMaTH3UpyIoT
MaTepuall. AHAIM3UPYIOT Pe3yNbTaThl, ACTA0T
BBIBOJBI
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52

ANTOpUTM pelIeHus
3a/a4 Ha
oIpeeNeHe
OCHOBHBIX
XapaKTEPUCTHUK TTOJIS
3apsKEHHON
TUTOCKOCTH, CEpHI U
mapa

AJ'IFOpI/ITM peuICHuA 3agad Ha
ONPpECaACICHUC OCHOBHBIX
XapaKTCPUCTUK 110J14 3apHX(6HHOﬁ

TUIOCKOCTH, CQepHl U Iapa.

HCHOJ’IB?)YIOT MECTO[ aHaJIOruit npu peHICHHUU

3a1a4 Ha omnpeneseHrue OCHOBHBIX
XapaKTEPUCTUK  3JEKTPOCTATHYECKOTO  MOJS
3apsDKEHHOM  IUIOCKOCTH,  cdepbl,  IIapa.

Hcnone3yloT rpauyecKyr0 HHTEPIpETalrio
n300pakeHuns KapT moeit

53 | Anroputwm pemieHust | AnropuT™M  pemieHuss  3amad Ha | Mcmonp3yloT MeTox aHaNorMi NpH peleHUH
3a/a4 Ha onpeeneHne OCHOBHBIX | 3a1a4 Ha onperneneHue OCHOBHBIX
onpeeneHne XapaKTepPUCTUK  TONS  3apsDKEHHOW | XapaKTEpUCTHK  AJEKTPOCTATUYECKOrO  ITOJIS
OCHOBHBIX TUIOCKOCTH, CephI U Iapa 3apsDKEHHOM  TIOCKOCTH,  cdepbl,  Imapa.
XapaKTEPUCTHUK TTOJIS Hcrionp3yloT rpaduuecKylo HWHTEPIIPETALHIO
3apsHKEHHON n300pakeHuns KapT moneit
TUIOCKOCTH, chepbl 1
mapa

54 | Ludposrie Enunas xomnexiust LIOP http://school- | PaGorator ¢ karamorom Epunoi Kostekiuu
o0pa3oBaTesIbHbIE collection.edu.ru/ Pa6ora ¢ karaiorom. | ITOP http://school-collection.edu.ru/ PaGoraror
pecypchl B IIOMOIIIb [Ipumepsl  pemeHuss  3amady 1O | ¢ KaramoroM. PaccMarpwBaloT — npuMeEpbI
pemaronieMy 3ajgadn | anekrpocratuke u3 Koyuekiuu [IOP peuieHust 3agad 10 JJIEKTPOCTAaTHKE U3
(Ha mpuMepe 3a1a4 mo komeknun [TOP. PematorT kadecTBeHHBbIE U
AJIEKTPOCTATHKE) pacdyeTHble  3aJauM. AHnamm3upylor U

KOPPEKTUPYIOT PE3YIbTATHI AEATENbHOCTH.
JlenaioT BBIBOABI

55 | Merons! 1 pueMsl Metonp! 1 npueMsl penleHus 3anad Ha | BeicrpauBaror JIOTHYECKYIO LIETIOYKY
peleHus 3a1a4 Ha onpeeneHne ANIEKTPOEMKOCTH | PAcCY)KACHHH NpU aHaNIM3e YCIIOBHs 3ajad.
onpeieneHne KOHJIGHCATOPOB, CHCTEMBI | YUacTBYIOT B KOJUIEKTHBHOM OOCYXJIECHHU
ANEKTPOEMKOCTH KOHJICHCATOPOB YCJIOBHS 33]1a4, MOAXO/I0B K PELICHHIO.
KOHJICHCAaTOPOB, Jenaror BbIBOJBI. YYacTBYIOT B OOCYKICHUH
CHCTEMBI BBIBOJIOB,  QHAJNM3UPYIOT U OOBSCHSIOT
KOHJICHCATOPOB pe3yJIbTaThl

56 | Pemenwue 3amad Ha Pa6ota c pa3nenoM | OTBICKMBAIOT M CHCTEMATH3MPYIOT 3aladd I10
U3 OTKPBITOro OaHka | «DINEeKTpOIUHAMEKA» B  OTKPBITOM | Teopun  KOHJeHcaTopoB.  CaMocCTosITeIbHO
T'MA 11 (EI'9) 6anke 'NA 11 (EI'D), DUIIN Ha BBIpAa0AThIBAIOT ~ AJTOPUTMBI  MPAKTUICCKOM

onpeeneHne AJNIEKTPOEMKOCTH | JEATeNbHOCTH. Peliaror  KadecTBEHHbIE U

KOHJICHCATOPOB, CHCTEeMBI | pacueTHble 3agaud. KOHTpOJIMPYIOT mpolecc,

KOHJICHCATOPOB. Oueprust | paboras B rpymnmne. AHAIH3UPYIOT PE3yJIbTaThI

ANEKTPUYECKOTO MO KOHACHCATOPOB | paboThL Koppekrupytor pe3ynbTaThl
JiesTelbHOCTH. JlenaroT BBIBOJIbI

57 | Tecr no Teme Pemenne 3amau Ha 3akoH Kynona, | BeiOupator Hambonee 3dpdexTHBHBIE CIIOCOOBI
«DneKTpocTaTrukKa MIPUHIMT CYNEPIO3UIIMY TIOJIEH, pacyer | pelleHust 3agad. AHaIW3UPYIOT  YCBOCHHE
» O CTPYKTYpe OCHOBHBIX XapaKTepPUCTHK | mporpaMMHOro wmarepuana. OCYIIECTBISIOT
A 11 (EID) 3JIEKTPOCTATUYECKOTO TOJS, TEOPUIO | OCO3HAHHOE W TPOHM3BOIBHOE IOCTPOCHUE

KOHJICHCATOPOB OTBETOB HAa  KA4YeCTBEHHbIE BONPOCHI B
MUCEMEHHOHN (opme

58 | KonuuectBeHHble [puembr  pacuera  comporuBieHus | CaMOCTOSATENbHO aHAIM3UPYIOT YCIOBUS 3a/1a4,
(pacuerHble) 33124l | CIOXKHBIX AJIEKTPUUECKUX LIETEH. COCTaBJSIFOT TUIAH PEIICHUs, YEPTIT CXEMBI
Ha 3aKOHBI 3ajaul Ha OIMKCAaHHWE SJIEKTPUYECKUX | 3JeKkTpuueckux  nerned.  CHCTEMAaTH3UPYIOT
MOCTOSTHHOT'O TOKa Lerneil TMOCTOSIHHOTO 3JIEKTPUYECKOro | M3ydeHHoe. BbIcka3bIBaloT B YCTHOH (opme

TOKa C MOMOIBbI 3akoHa Oma Juist | CBOe MHEHHE O PAllMOHANBHBIX MyTAX PEIICHUS
TOJIHOM LI 3a7a4
59 | Meronp! penieHus [IpakTryeckne 3amaun Ha 3akoHBI | CaMOCTOSATENFHO CO3MAIOT CIOCOOBI PEIICHHS

MPaKTHYECKUX U
IKCTIEPUMEHTAIBHBIX
3a1a4

MTOCTIETOBATENFHOTO U TApaJUIEIIEHOTO
COCAMHEHUS IPOBOIHUKOB, CMEIIAaHHOE
COCAMHEHHE TIPOBOTHIKOB

npobieM  TBOPYECKOTO M IOMCKOBOI'O
xapakrepa. Koppekrupytor, OLICHUBAIOT
JeHCTBHA MapTHepa. AHATM3HPYIOT PEe3YIbTaThl
pelIeHNs 33/1a4 Ha 3aKOHBI ITOCIIEI0BATEIEHOTO
¥ MapalieIbHOr0 COSMHEHUS TPOBOAHUKOB
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60 | Anroput™m pemieHust | AnropuT™M  pemieHus — 3agad ¢ | Mcmonp3yloT anroputM pemieHds 3ajad4 Ha
3a1ad ¢ HCTIoNb30BaHueM npaBmi Kupxroda npaBwia Kupxroda mis pacdera merner
HCIIONIb30BAaHUEM MOCTOSIHHOTO ~ TOKa. AHAJIU3UPYIOT  CXEMBI
npaBuit Kupxroga JIEKTPUUECKUX 1ere, COCTABIISIOT

SKBUBAJICHTHBIC  BapUaHTHl,  OCYIIECTBISIOT
CaMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb

61 | DOxckypewust mist KauecTBeHnble, skcnepuMeHTanbHble, | Myt u BBIJICIISIOT HE00X0ANMYIO
cbopa 3aHUMaTeNbHbIE 3aJaud, 3a7add C | MHQOpManuio. YYacTBYIOT B KOJUIEKTHBHOM
nHdpopManuu TEXHUYECKUM COZIep)KaHueM Ha | oOCyXIeHNM TPUMEHEHHS JTHX NOHATHH B
COCTaBJICHUS 3a/1a4 omnpezaeneHre pabOThl W MOIIHOCTH | skM3HH. COCTaBISIF0 M pEIlaloT KayeCTBEHHEIE,
Ha OlpeJielIeHe UIEKTPUYECKOro TOKa JKCIIEpUMEHTAIIbHBIC, 3aHUMaTelIbHbIe 33a/a4d
paboTsl 1 Ha ompeAeleHHe paboThl W MOIIHOCTH
MOIIHOCTH IIEKTPUUECKOT O TOKa. AHamM3UpYIOT
IIEKTPUIECKOr0 pe3ynbTaThl. KOppeKTUpyIoT pe3ynbTaThl

62 | OTkpbITHII OaHK Otkpuithiii  6ank T'MA 11 (ET'D) | Paborator ¢ uadopmanmeii mo cucteMaTuaniu
I'MA 11 (EI'9) (OnexTpoarHamMHKa). Pemenne | 3amay w3 ortkpeitoro Oanmka EID 1o
(OnexTposMHaMKKa) | KAaUeCTBEHHBIX, PAcUeTHBIX 3a/a4 Ha | ONpeereHUIO SC u BHYTPEHHETO

omnpeJeleHle 3IEKTPOABIDKYIIEH CUIBI | CONPOTUBIICHUS WCTOYHHKA TOKa.

UCTOYHMKA TOKa. 3akoH Oma s | CaMOCTOSTENbHO BBIPAOATHIBAIOT —AITOPUTMEI

TIOJTHOM LIenH JeatensHoctd.  KoHTponupyroT — mporecc,
paboras B TIpylle IO pEIICHUIO 3a7ad C
UCIONB30BaHMEeM 3akoHa Oma 11 IOJNHOMH
Heny. AHaJIH3UPYIOT PEe3YyNIbTaThl paboThI

63 | Merons! pelienus KomMOuHmpoBaHHbIE 3a/1a4u Ha | CaMOCTOSITENIbHO BBIPAOATHIBAIOT ~AJITOPUTMBI

Ka4eCTBEHHBIX 33/1a4 | OMMCaHue nereit NIOCTOSIHHOT'O | pelieHusi KadeCTBeHHbIX 3aaad. Pemaror
JIEKTPUYECKOTO TOKA B 3JIEKTPOJIUTAX, | KaueCTBEHHbIE 3a/a4u. KonTponupytor
BaKyyMe, ra3ax, IoJIylpOBOJHHUKAX nporecc, paboras B Trpynne. AHaIU3UPYIOT
PE3YJIbTAThI paboThI. Koppektupyrot
pe3yJIbTaThl ACSTENbHOCTH. J{eNatoT BBIBOJIBI

64 | Pemenue npoexktHbix | KoHCTpykTOpCKHE 3a1a4u mo | AHaNM3UPYIOT  CBOM  BO3MOXKHOCTH IO
¥ KOHCTPYKTOPCKUX XKENAaHWIO: YCTaHOBKa VIS HAarpeBaHus | peanu3aluu mpoekTa. PaspabareiBaroT IuiaH
3a1aq KHUAKOCTH Ha 3aJaHHYIO TEMIEPaTypy, | BHIIOIHEHHSA IPOEKTA. Pemraror

HPOEKTHI u MOZICNI | KOHCTPYKTOPCKHME  3afa4d 10  IKEIaHHIO:

MEKTPUPHUIMPOBAHHON  BUKTODUHBI, | YCTAaHOBKAa [JIsl HAarpeBaHUs OKUAKOCTH Ha

MOZENY M3MEPUTENbHBIX HPHOOPOB, | 3aJaHHYIO TEMIIEpaTypy, NPOEKThl M MOIETH

MOJIEIH «YEPHOT0 AIIUKa» U Ipyrue ANEKTPUPUIMPOBAHHOH BUKTOPHHBI, MOJEIH
U3MEPUTENIBHBIX TPHOOPOB, MOJEIH «YepHOTO
AIIUKa» U IpyTrue

65 | Tecr no teme Pemenne 3ama4 Ha 3akoHbl | BreiOupator Hambonee 3ddexTHBHBIE CIIOCOOBI
«[TocTosHHBIH IIOCTOSIHHOI'O TOKA, pacdeT OCHOBHBIX | peIleHHs 3aJad. AHAIM3HPYIOT YCBOCHHE
JNIEKTPUYECKHUI XapaKTEePHUCTHUK JIEKTPUUECKUX Ieniell | mporpaMMHOro Martepuana. OcyIecTBISIOT
TOK» 10 OCO3HAHHOE M TPOM3BOJIBHOE IIOCTPOCHHUE
crpykrype TMA OTBETOB HAa KauyeCTBEHHbIE BOIPOCHl B
11 (ETD3) MUCBMEHHOM (opme
Pe3epn: 3 u
Hroro: 68
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TemaTn4veckoe IJIAHUPOBAaHUE

11 knace
Ne Tema YpoKka 9J1eMEeHTHI CoacpKaHust XapaKTepncTnKa JACATECJIBbHOCTH
Yuamuxcs
Pa3}1e.11 VI «®usnueckasn 3ajgavda. HpaBuﬂa U MIPUEMBI PEINCHUSA (l)I/I3I/I'leCKl/IX 3agad»
(IToBTOpenue) (7 4)

1 | ®usnueckas Ouznueckast 3ajaqa. CocraB | OOCyxal0T BOIPOC paboThl C TEKCTOM 3ajady,
3amada.  Mertonsl ¢usmueckoil 3amaun. Kiaccudukamus | cucreMaTH3UpyOT MaTepua o
pereHus 3a1ad. ¢usmueckux 3amad 1o TpeOoBaHWIO, | KiIaccH(UKALWU 3a1ad. AHATU3UPYIOT 3aJaqH,
Oranbel paboTel HAA | COIEpKaHUIO,  CIOco0y — 3afaHus, | KOTOpble  MpEACTaBIeHbl Ui BBIOOpA.
3ajadeil. crocoby pelIeHus. Anroput™ | Pa3OuBator mporecc pemieHus 3ajaud  Ha
[oBTopenue pelenus 3a1a4 1no Gusnke stanbl. OOMEHHBAIOTCS Pe3yabTaTaMU
NpOrpaMMHOTO
MaTtepHana

2 | Kmaccuueckue Pemenne knaccuueckoil ¢u3nueckoil | Belaensror m aHaIM3MPYIOT YCBOSHHOE paHee.
¢dusnueckne 3alauy, TpakTHYecKod 3azaun U | PaccmarpuBaloT — mpuMepBl  KIIACCHYECKHX
3a/1auu BBITIOJTHEHHE UCCIIeIOBATENbCKONW | 3a1a4 B (u3uke, paboTaloT B  TpYIIE.

pabotsl CocraBifloT IulaH  pabOThl Hajx  3ajadeid.
AHanM3UPYIOT pe3ysbTaT

3 Meronuueckue Metonuueckue nocoous no Pabora c¢ wuHbopmanueidi B mpemiaraeMbix
nocoous 1o peLIeHHIO 3a1a4 1Mo (pHU3HUKe METOJJMYECKHX MOCOOUSX K KypCy M y4eOHHKaX.
pelIeHuIo 3a1ay Pabora ¢ conmepkaHueM 1O BOIPOCY MPUMEPOB

pelieHust 3a1a4, yKa3aHusl alrOpUTMa PELIeHUsI
3aJad TOro MIM HHOro kiacca. OOpa3sipl
pemieHHs  cepuil  3amad.  AHATU3UPYIOT
nnpopmanmro. OOMEHHUBAIOTCS OIBITOM

4 Knaccudukanms ITon6opxa Pa3ITUYHBIX 3amau, | Pabora ¢ wuHpopmanuein. CpaBHHUTEIbHBIN
3a7a4 110 OTJIMYAIOIIUXCS o Pa3IUYHBIM | aHAIU3 IPHMEPOB a0CTpaKTHBIX u
Pas3INYHBIM HpH3HAKaM KOHKPETHBIX 3ajad, 3a1aq c
HpHU3HAKaM HPOM3BOJICTBCHHBIM u KyJIbTYpHO-

HCTOPUYECKUM COZIep)KaHUeM,
3aHMMAaTeNnbHBIX  3amad.  CucremMaTH3aIMs
3ajad [0  crmoco0y  3ajaHMsA  YCIIOBUSA
(TexcToBBle, Tpaduueckue, 3amadn-pHCYHKH,
3371491 — OTIBITHI)

5 OcobenHoctu ITon6opxa Pa3ITUYHBIX 3amau | PaGotaror B rpymmax. AHaIU3UPYIOT MPUMEPHI
HEKOTOPBIX BHIOB (rpaduueckue, pacueTHble, | 3a1a4 U3 MOAOOPKH, NMPEMLTOKEHHOH yIUTENIEM.
3anau (rpaduyieckue, | TBOpUECKHUE) Hccnenyror  ocoOeHHOCTH — (POPMYIHPOBOK
pacueTHsle, BOIIPOCOB B PACUETHBIX U TBOPYECKHX 3aJadax.
TBOPYECKUE) CpaBHHUBAIOT pe3ynbTaThl aHanu3a. Jlemarot

BBIBOZIBI

6 Omnenounsle 3agaun, | [logOopka omeHOYHBIX 3amady, 3amad ¢ | PaGorator B rpymmax. AHATU3UPYIOT MIPUMEPHI
3aJa4H ¢ HETMIONHBIMH JTaHHBIMH. KauecTBeHHBIE | 3a71a4 M3 NONOOPKHU, NPEIOKEHHON YUHTEIEM.
HETIOTHBIMH 3aJa4yd, 3ajadyd Cc  TexHW4eckuM | MccrmemyloT — 0coOE€HHOCTH — (hOPMYIHPOBOK
JaHHBIMH. coziep KaHueM OTBETOB B OIEHOYHBIX 3amadax. Mccmemyror
KauectBeHHbIC JaHHbIE YCIOBHS 3aJad C  HEHOJIHBIMH
3a1a4y, 3a0a49H C maHepiME.  Pabortaror ¢ umHpOpMammeidr B
TEXHUYECKHM 3aJayaX €  TEXHUYECKHM  COIEp)KaHHEM.
CoZiepKaHNEM. AHaNMM3UPYIOT OCOOCHHOCTH (POPMYITHPOBOK.

JlenaroT BBIBOJIBI

7 3aHUMAaTeNbHBIC CoOopaukn 3amad. TekcTsl 3a71a4 ¢ PaboraroT B rpynmax. AHATH3UPYIOT TPUMEPHI
3a7a4n. 3a1a4u ¢ OJIUMITHAJIHBIM COZAEPKaHHEM 3aja4, JenalT MogOopku 3anad. Mcciemyror
HCTOPUYECKUM 0c00eHHOCTH (HOPMYITUPOBOK 3aHUMATENBHBIX
coziepyKaHueM 3agay. Mccnenyror maHHBIE YCIOBHS 334ad C

UCTOPUYECKUM cofiepKaHHeM. PaGoraior ¢
nHpOpManme. AHAIM3HPYIOT OCOOCHHOCTH
(hopMynrpoBoK. JlenaroT BEIBOABI
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Pemenue 3anau B paszaese | X “JiekTpoMarHuTHbIe KoJ1e0aHUSI M BOJIHBI” (25 1)

8 Maremaruueckne Maremartundeckoe omucaHue | MCronb3yroT BO3SMO)KHOCTH MaTeMaTHYECKOTO
TIPUEMBbI OITUCAHUS MeXaHW4YeCcKHX KoieOaHuil. Pemennst | anaim3a uiss  ONMMCaHUS — MEXaHMYECKUX
MEXaHHIECKIX OCHOBHOTO YpaBHEHHSI | KOJIeOaHWH, AHATIM3HPYIOT pemeHus
KoJneOaHui KoJe0aTeIbHOro JBIDKCHUS. | OCHOBHOTO  ypaBHEHHS  KOJIeOaTeIbHOTO

OCHOBHBIE TIOHATHH KOJE0ATENFHOTO | JBIDKEHHS. PemraioT 3amaum Ha 3aKperuieHHe

JIBIDKEHUSI, OCHOBHBIE XapaKTEPUCTUKH | OCHOBHBIX TOHSTUI KoJie0aTeIbHOro

MEXaHHYECKHX BOJIH JIBIDKCHUS, OCHOBHBIE  XapaKTEPUCTUKHU
MEXaHWYECKHX BOJTH

9 Pemenue 3anad no [IpakTnueckue 3a1aun Ha | BeiOuparor Hambonee >(QeKTUBHBIE CITOCOOBI
teme «Cnia ONpejielieHNe  OCHOBHBIX  IOHATHH | pelleHHs 3ajad. AHAIM3HPYIOT yCBOEHHE
Awmmnepa u Teopur MarHuTHOoro mois. [IpaBmino | mporpamMmHoro warepuaia. OcCyIIECTBISIOT
Jlopenua» JeBO  pyKM IO  ONPEJCNICHHIO | OCO3HAHHOE ¥ TIPOU3BOJIBHOE ITOCTPOEHHE

HarpaBJIeHUs! IeHCTBUSI CHJ AMIIEpa U | OTBETOB Ha KaueCTBEHHBIE BOIPOCHI B YCTHOH 1
Jlopenna. CamocrosiTenbHasi paboTta | muckMeHHOW ¢Qopme. Pemator 3amaum  Ha
T0 PEIICHUIO 3a/IaHUH TecTa onpenenenue cuil Amnepa u JlopeHna

10 | Cucremaruzauus Otkpoithiii 6ank TMA 11 (EI'D). | PabGorator ¢ wuH(opmanumeil. AHaTU3UPYIOT
3a/1a4 ¢ KOHKPETHbIM | DJIEKTPOMAarHUTHBIE SBJICHUS, 3aJaud | TeKCTBl  3ajgad.  CHcTeMaTH3MpYIOT 1O
TEeMaTHYECKUM 10 TEOPUU MAarHUTHOT'O TIOJIS COZIEP)KAHUIO. PEIIAIOT 33Ja4yd B TpyIIax.
cozepxanueM (Ha OcyIIecTBIsIoT CaMOKOHTPOJIb u
NpuUMEPE TEMBI B3aUMOKOHTPOJIb MPH PCIICHUH 3a/ia4 110 TEME
«MarnutHoe «MarsuTHoe nosue»

HoJe»

11 | Kaxnoe crnoBo AOJDKHO| 3alaud pa3HbIX BHAOB Ha ONHCaHWEe | AHaJIM3MPYIOT TEKCThl 3anad. PaboTaioT B
UMeTh cMbIc. Pabora | sBneHus JJIEKTPOMAarHuTHOM | rpymme. PemaroT 3amauu pasHbIX BHUIOB Ha
C TTIOHSTUHHBIM HWHAYKIAU: 3aKOH 3J'IeK’I'pOMaFHHTHOI>i OIIMCAaHHC SIBJICHUA 3HeKTpOMaFHHTHOﬁ
annapaTom u uHAYKIMKM, npaBwio JleHna, Ha | uHAYKIMH. OCYIIECTBISIIOT OCO3HAHHOE U
¢br3HIeCKUMH ompezeeHne UHJIYKTUBHOCTH, | MPOM3BOJIBHOE  IIOCTPOCHHE  OTBETOB  Ha
TEpMHHAMHU SHEPruu MarHUTHOTO MONA. | KaUeCTBEHHBIE  BONPOCBI B YCTHOH W

Du3NYECKUE MOHATUS U TEPMUHBI MUCBMEHHOM (opme

12 | TpeGoBanus k TpeboBanus x opopmienuto perieHust | CamocTosTenbHO (HOPMYIUPYIOT MpodiemMy,
o(hopMIIeHUIO ¢busnueckoii 3aaud. | cBs3aHHyl0 C odopmieHreM (UINUECKUX
peLeHus OJeKTpOMarHuTHast MHAYKOUS. | 3aga4. Brickas3pIBalOT COOCTBEHHOE MHEHHE 110
¢busnueckoii HanpaBienune HHIYKIMOHHOTO TOKa. | mpoOneme. Pemmaror 3amaunm Ha  sABJICHUE
3aaun SIBnenne CaMOUHTYKIIHUH. 3/IC | caMOMHOYKLIHH. CpaBHHUBAIOT BapHaHTHI

CaMOMHAYKIIHH. pelieHus u ohopmIIeHUS 3a1ad.
WH1yKTUBHOCTH OcCyIIeCTBIAIOT KOPPEKTUPOBKY

13 | Ilpuemsl u Otkpoithiii 6ank [MA 11 (EI'D). | Paborator ¢ wunHbopmanuend. AHAIM3UPYIOT
CTHIOCOOBI OneKTpoOMarHuTHHIE ABNIEHUA. | ycioBus 3amad. CHCTEeMaTH3UpPYIOT MaTepHall.
peleHus SIBnenune SJIEKTPOMArHuTHOM | Pemiaror aHanoruuHele 3afadyd Ha sBIICHHE
(br3HIeCcKuX MHIIyKLIUH, CAMOUHIYKIUH CaMOMHYKLINH, olpesieNeHNe SHEPrUU
3agau. Meron MarHUTHOT O MoJd. J{enaroT BBIBOJIBI O TOM, TIPH
aHaJorui pelieHMH ~ KakMX ~ 3a1ad = yMecTeH B

WCIIOJIb30BaHUU METO aHAJIOTUil

14 | DddexTBHOCTH 3amaun Ha pacuersl mene | AHaTM3UPYIOT yCIOBHA 3a1ad. Pemmaror 3amadn
MaTEMaTHIECKUX MIEPEMEHHOr0 TOKAa: XapakTepUCTHKM | HA pacdeT M[emed MepeMEHHOr0 TOoKa C
METOJIOB PEIICHHUS MIEPEMEHHOr0 3JEKTPUIECKOTO TOKA, | UCIONB30BaHMEM  TIpaduueckoro  Merona
3a7a4 1o (HpU3MKe JJIEKTPUUYECKUE MAaIlIWHbI, | pEIIeHUs] 3aJad, C IOMOINBI0 COCTAaBIICHUS

TpaHchopMaTop cucteM ypaBHeHHH. Pemator 3amaun B oOriem
BHUjIE, pabOTAOT C eANHUIIAMH U3MEPEHHUM.
OcymiecTBIIsI0 KOHTPOIb U CAMOKOHTPOJIb

15 | DddexTnBHOCTH 3amaun Ha pacdersl mene | AHAMM3HUPYIOT YCIOBHS 3a1ad. Pemraror 3amadn

MaTEeMaTHIECKUX MIEPEMEHHOT0 TOKAa: XapaKTEPUCTUKM | HA pacdeT Mened IEepeMeHHOro ToKa ¢

METO/IOB PELICHHUS
3a1ad 1o (pu3nKe

MEPEMEHHOr0 DIIEKTPUYECKOTO TOKa,
JNIEKTPUYECKUE MAIlFHBI,
TpaHchopMaTop

HCIIONIb30BAHHEM MeToa BEKTOPHBIX
muarpamMM. Permaror 3amaum B oOmieM BHIE,
paborator c eIUHULIAMH M3MEpeHUH.
OCyYIIECTBIISIFO KOHTPOJIh i CAMOKOHTPOJb
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16

Tect no Teme

Pemenne 3agad Ha SIBJICHHUC

Bribuparor Hanbonee 3¢dekTuBHBIE CIIOCOOBI

«SIBnenne 9JIEKTPOMAarHUTHON MHAYKIWH, pacdeT | pemieHusl 3ajady. AHaJIM3HPYIOT YCBOCHHE
3JIEKTPOMAarHUTHOM Lereil mepeMeHHOro 3JIEKTPUYECKOro | MporpaMMHOro Martepuaia. OCyIIecTBISIOT
WHITyKIUH. TOKa OCO3HAHHOE M IIPOM3BOJIBHOE IIOCTPOCHUE
[epemennsrii OTBETOB HAa Ka4yeCTBEHHBIE BOMNPOCH B
SIIEKTPUYECKUI MUCEMEHHOHU (hopme

TOK» TI0 CTPYKTYpe

I'MA 11 (EI'D)

17 | MaremaTuka npu VYpaBHenmii KoneOanuii Ha ocHoBe | [IpoBepstoT cBom 3HaHMS 1O  TEOPHH
peteHun AHAJIOTUH TIPOIIECCOB, NMPOUCXOAANINX | MEXaHWYECKHX KojeOaHMH, paboras B Iape.
(dusnuecKux B MEXaHWYECKUX M OJJIEKTPUUECKHX | MoOmenupyloT CcUTyanuio B O3JIEKTPUYECKOW
3ajay - Kone0OaTenbHBIX cucreMax. Ilepuon M | KonmeOaTenbHOW — cHCTEME — «KOJIeOaTebHBIH
WHCTPYMEHT yactotTa KoneOanui. Ilukindeckast | KOHTYp». Ucnonezyror ~ aHanoruro B
HCCIIEI0BAaHUSA yacToTa U (aza xonebaHuit TMIOCJIEI0BATENIFHOCTH MaTeMaTH4YeCKHX

npeoOpa3oBaHuii, 3aHUMAIOTCSI
UCCIEOBAaHUAMK. AHAIM3UPYIOT PE3YNIbTaTh.
JlenaroT BBIBOJIBI

18 | KomnbrotepHbie OtpaboTKa TpaKTHYECKUX HaBBIKOB | Mcmonmb3yroT KOMITBIOTEPHBIC u
TEXHOJIOTHH JIJISI o peLeHunto 3ama4 Ha | KOMMYHHKaTHBHBIC TEXHOJIOTUH Ut
MOZENHPOBAHUS XapaKTePUCTUKH DJIEKTPOMATHUTHBIX | MOJEJHMPOBAHMS  TIpoliecca  KonebaHWd B
IPOLIECCOB cBOOOAHBIX KoeOaHuil Kone0aTenbHOM KOHTYpe. CocraBnstoT
Koje0aHuii B QNTOPUTM TIOCTPOCHHUSI PELICHUs] TaKUX 3ajad.
KoJIe0aTenbHOM BriOupatot 3¢ eKTUBHBIC CHIOCOOBI
KOHTYpE MaTeMaTH4eCKHX npeoOpa3oBaHUK.

AHan3MpYIOT Pe3yNbTaThl padbOThI

19 | dusnueckuii cMbICH OtpaboTKa TpaKTHYECKUX HaBBIKOB | Mcmonmb3yroT KOMIIBIOTEPHBIE u
TMOJTYYEHHOT'O IIpH o pCIICHUIO 3aJlad4 Ha HaXO0XICHUC KOMMYHHKAaTUBHBIC TEXHOJIOTUHU JIIsL
peteHuu OCHOBHBIX XapaKTePUCTUK | MOJICIMPOBAHUS MPOLECCOB CIIOXKEHHUS BOJH.
¢u3MUecKkol 3aaul | MEXaHMYeCKHX  BOJH,  omnucaHue | COCTaBISIOT aJrOpUTM IOCTPOEHHS PEIICHUS
pe3ynbrara, ero pesynbTaToB  uHTepdepeHUMM W | Takux 3ana4.  Beibupator  addexTrBHBIC
HHTEpIIpeTaIusa JupakIyy BOIH Croco0bl MaTEMAaTHYECKHX IpeoOpa3oBaHHM.

AHaNIH3UPYIOT ¢br3uIecKui CMBICIT
HONYyYEHHOIO0 IPU  PEIIeHHH  (U3HIECKOM
3aJa4yd pe3yabTaTa

20 | 3agaum pa3HBIX 3anaun Ha cBoiictBa | BeiOupator Haunbonee 3pQeKTUBHBIE CIIOCOOBI
BHUJIOB Ha CBOICTBa 9JIEKTPOMAarHUTHBIX BOJIH: | pelleHHs 3a1a4 Ha CBOWCTBa
9JIEKTPOMAarHUTHBIX uHTepdepeHus, Iuppakuys, | SMEKTPOMAarHUTHBIX — BONMH.  OCyIIECTBISIOT
BOJIH. TOJIAPU3ALIUS OCO3HAHHOE W TIPOM3BOJIBHOE IIOCTPOEHHE

OTBETOB Ha KaueCTBEHHBIE BOIPOCHI B YCTHOMN
WIIH IHCBMEHHOI (hopMe 110 BEIOOpY

21 | Knaccudukaums 3amaun mo CTO ananormunsie mo | [IpoBepstor cBou 3HaHus mo CTO, paboras B
3amad mo CTO u comepkanuio 3amadam Ha [UA 11 | mape. Hcnone3ytot AHAJIOTHIO B
TIpUMeEPHI ux | (EI'9) MOCJIEI0BATEIEHOCTH MaTeMaTHIEeCKUX
pereHns npeoOpaszoBanuii mpu pemeHnu 3agad mo CTO.

AHaNIU3UPYIOT pe3yNbTaThl. J{eNnaroT BEIBOIbI

22 | Pemenue 3anau no 3amaun mo CTO amanormunsie 1o | Paborator ¢ mapopMmarment. CuCTeMaTH3UPYIOT
CTO m3 OtkpsITOTO comepkanmio 3amadaM Ha [MA 11 | cBom 3Hamms mo CTO, paboras B Tpymme.
6anka EI'D (ETD) Cucrematm3upyior 3amaun w3 OTKPBITOrO

b6anka EI'D mpu pemenunm 3amau mo CTO.
AHaNMU3UPYIOT pe3yNbTaThl. JlenaroT BEIBOIBI

23 | Hudpossie 3amaun Ha TMocTpoeHHe m3o0pakeHUi | BeiOmpator Hambomee 3¢ (eKTHBHBIE CIIOCOOBI
00pa3oBaTeibHbIC B Pa3IMYHBIX ONTHYECKUX CHUCTEMaX, | pelICHHs 3alJad MOCTPOCHHE HM300paKeHHH B
pecypchl B OnpeIeTICHHIO XapakTepa | pa3IMYHBIX ONTHUYECKUX CHCTEMax,
TIOMOIIb PEIIAaONIeMy | H300paKeHHs, pPacyeTy VYBEIWYCHHS | ONPEHEICHHI0  XapakTepa  M300pakeHus,

3a1a4n (Ha mpuMepe
3aj1ad4 1o
TEOMETPHUUYECKON
OIITHKE)

OIITHYCCKUX CHUCTEM

pacdery yBEIWYEHHUS ONTHYECKHX CHCTEM.
OcCyIIecTBIAIOT OCO3HAHHOE M TPOW3BOIBHOE
MIOCTPOCHWE  OTBETOB HAa  KadeCTBEHHBIC
BOIIPOCHI B YCTHOW WJIM MMMCBMEHHOU (hopMe 10
BBIOODPY
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Pemenne
HCCIIEN0BATEILCK HX
3a7a4 Ha SIBJICHHE
TIOJIHOTO OTPaXKEHUS
BHYTPEHHETO
OTpa)keHUs CBETa

IIpenomnenue CBeTa npu
MIPOXOXKICHUH Yepe3 TPaHUIly pas3jelia
cpexn. 3akoH MIPETOMIICHUSL.
OTHOCHTEIBHEIN " a0COIIOTHBIN
MoKasareiab MpeloMIIeHUsl. SIBneHue
TOJIHOTO BHYTPEHHETO OTPaKEHUSI

[InanupyroT mnpakTH4deckue JEeUCTBUS 1O
UCCIIET0BaHUIO ocobeHHOCTEN
pacmpocTpaHeHUsl CBeTa  4epe3  IpaHHLy

paszmena nByx cpena. BreiOupator sddexTuBHbIe
CIOCOOBI  pemIeHUs] TPaKTUYEeCKOW 3ajadm.
KontponupyroT mpouecc, paboras B IpyIIIe.
AHamBUPYIOT pe3yabTaThl pabotsl. Jlemaror
BBIBOIBI O TIOBEeNEHWH cBera. I3 obmero
BBIICIAIOT YacTHOE, HAOIIONAIOT — SBJICHUE
TIOJIHOT'O BHYTPEHHETO OTPasKEHHUS

25 | Pemenue OtpaboTka NpaKkTHYECKHX HAaBBIKOB | WUmyr camocTosTensHO 3(G(EKTHBHbIC MYTH
MPAKTUYECKUX 10 PEUIeHHI0 3aJad Ha 3aKOHbI | MOCTPOSHHMH H300pakeHWH B KIIACCHYECKUX
3a1ady 1o TEOMETPUYECKOMN ONTHUKH ONTHYECKUX  ycTpoiicTBax. Paboralor B
TeOMETPUYECKOM rpymmax.  Otpa0aThiBalOT  MPAKTHYESCKHE
ONTHKE HaBBIKH COCTaBIICHHS XapaKTePUCTUK

n300pakeHn it B TOHKHX JTH3aX.
CucrteMaTu3upyrOT U KIaCCUPHUIUPYIOT
M300paKEeHHs

26 | Tecr mo Teme KauectBeHnHsle, KOJIMYeCTBeHHble, | BriOupator Hambonee s3¢ddexTrBHBIE COCOOBI
«Pemenne 3agau o TBOpYECKUE 3a/1aun Mo | pemieHust 3ajad. AHAJIU3UPYIOT YCBOEHUE
TeOMETPUYECKOM TEOMETPUUECKOI ONTHKE nporpaMMHOro Matepuana. OCyIIeCTBISIOT
ONTHKE» IO OCO3HAHHOE W MPOM3BOJILHOE MOCTPOSHHE
crpykrype I'MA 11 OTBETOB HA  KAaueCTBEHHBIE BOIPOCHl B
(EI'9) MICBMEHHOH (opme

27 | Pemrenue KauecTBeHHBIE M KOJIMUYECTBEHHBIE PabGorator ¢ wuHpopmarmedn u3 OTKPBITOro
Ka4eCTBEHHBIX U 3amaun 1Mo Teme «Msmydenusa u Oankxa ['UA 11 (EI'D). AHanu3upyloT ycnoBus
KOJINYECTBEHHBIX CIIEKTPBI. Hlkana | 3amau. CucreMaTHU3UpyrOT Marepualsl. Pemaror
3aj1a4 1o TeMe AJIEKTPOMAarHUTHBIX BOJIH) 3amaun.  OcCyIIeCTBISIOT ~ OCO3HAHHOE |
«MznyueHus u NPOW3BOJIbHOE  MOCTPOEHHE  OTBETOB  Ha
CIICKTPBI» Ka4eCTBEHHbIE BOIPOCHI, OTBETHI Ha BOIPOCHI B

pacueTHBIX 3a/ja4ax B MICBMEHHOH (opme

28- | PezepB: 54

32

Pa3znen X “Pemnienue 3a1a4 no KBaHTOBO# (pu3uke u aroMHoi pusuke” (15 4)

33 | B ocHoBe MeTon10B 3anmaun Ha Teopuro Gorodddexra, Ha | AHanu3 (HOPMYIHPOBOK (PH3MYECKUX 3aKOHOB
peleHus ypaBHEHHE DiHIITeHHA st | gns porodddekra. YsacHeHHs MX CMBICTA TIPH
¢dusnueckux 3amad — | porodddexra pemieHnn  3amad. Wyt  caMoCTOSATENBHO
(bH3HECKe 3aKOHBI 3¢ GeKTUBHBIE TYTH MOCTPOCHHS PEUICHUH B

3a/lauax Ha 3akoHbl porodddexra. Padoraror B
Tpymmax. OtpabaThIBalOT  MpaKTHYECKUE
HaBBIKM aHAJM3a YCIIOBUS 33124

34 | Maremaruka — 3amaun Ha Teopuro Qorodddekra, Ha | PaGorator ¢  uHpopmanueil. BriOuparor
HWHCTPYMEHT ypaBHEHUE OiHITeHA JUIsL | METOIBI MaTeMaTU4eCKUX peLieHui,
WCCIIEIOBAHUSA TIPH tdorodddexra w3 OTKppITOro OaHKa | MPUBOMAMHMX K HAXOXKICHUIO HEU3BECTHBIX
pelIeHnn 3a1a4 1o TMA 11 (EI'D) BeIMYMH B 3ajade. Pemaror pa3muaHBIMU
¢duznke cnocobamu.  AHaTM3UPYIOT  pE3YIBTATHL

JenaloT BBIBOIABI O palMOHAIBHBIX IIpHEMax
peLIeHusI. Pewaror pacyeTHble u
KauecTBEHHBIE 3a/1aut

35 | Pemienue 3ama4 Ha 3amaun Ha pacyer XapakTepucTuk | PaboTaroT ¢ TOHATHITHBIM

pacuer
XapaKTEPHUCTUK
(hoTOHOB, CBETOBOE
JaBJICHHE U3
OTKPBITOTO OaHKa
T'HA 11 (EID)

(OTOHOB, CBETOBOE JaBIICHWE W3
otkpseiToro 6anka ['MA 11 (EI'D

ammaparoMm, ¢
uapopmanmeir w3 OtkpeiToro Oanka EI'D.
AHaNMM3UPYIOT pe3yNbTaThl paboThl. Pemator
pacderHble 3a1a4i. KOppeKTHPYIOT pe3yabTaThl
JeSATEINbHOCTH. Henator BBIBOJIBL.
CucreMaTu3upyroT MaTepual pacdeToB
XapaKTePHCTUK (OTOHOB, CBETOBOT'O JIABJICHUS
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Pabora ¢
TEPMUHOJIOTUEH TP
peleHrH 3a1a4 Ha
MOJIENIA aTOMOB U
moctynatsl bopa

3amaun  Ha  MOJENIHU
noctynatsl bopa

aTOMOB n

CaMOCTOATENEHO BEIPA0ATHIBAIOT AJITOPUTMBI
MPAaKTUIECKON JIesTenpHOCTH. KOHTpONMHUpyIoT
mporecc, paboras B Tpymme. PaGortaror ¢
MOHATHHHBEIM  ammapaTtoM.  AHaJIH3UPYIOT
pe3yABTATHI paboTEL Koppexktupyrot
pe3yABTATHI JCATEIBHOCTH. JIeNaroT BBIBOJBL.
CHCTeMaTH3UPYIOT MaTepUall

37 | Tecr mo Teme Pemienne  3amau  Ha  pacuer PaGorator ¢ wHpOpManmeil MO IOBTOPEHHIO
«CBeTOBBIC KBAaHTBD), | OCHOBHBIX XapaKTEPUCTHUK KBAHTOB Marepuana 1o TeMe. BriOuparor HauOonee
«ATOMHasi (U3WKa» | U CTPOCHHUE aToMa 3¢ peKTuBHbIE CIIOCOOBI  pelieHus  3ajad.
o ctpykrype 'MA AHanu3upylOT  YCBOEHHE  IPOrpaMMHOIO
11 (EI'D) MaTepuana. OCYIIECTBISIOT OCO3HaHHOE U

NPOW3BOJIbHOE  TIOCTPOCHHWE  OTBETOB  HA
Ka4eCTBEHHbIE BOIPOCHI B IMCHbMEHHOI (hopme

38 | Anroput™m pemrenus | IlpaBuna cmemenust ans Bcex BuaoB | CTpyKTypupyloT 3HaHusl. (CaMOCTOSTENbHO
3ajJ]a4 Ha HAllUCaHWE | pacmaja. MexaHH3M OCYIIECTBJICHUS | CO3JAIOT  CIOCOOBI  pelieHus — npobieMm
peaxiuii npoleccoB pacnajga. EcTecTBeHHas M | TBOPYECKOrO U IOHMCKOBOI'O — Xapakrepa.
paZiMoOaKTHBHOTO UCKYCCTBEHHas palMOaKTHBHOCTh [Mpennaraor  anropuT™M  pemieHus  3ajad.
pacnaja, Ha 3aKOH Koppexrupytor, OLICHUBAIOT JeUCTBHS
paZiMoaKTHBHOTO napTHepa. AHamBupyoT pe3yJIbTaThI
pacnazna pemieHus 3ana4d

39 | DnemeHTHI 3amaun Ha Jnedext wmacc, aHepruio | CaMoCTOSATENBHO (QOPMYIHPYIOT HpOOIIEMYy,
UCCIIEZI0BAHUS TIPU CBSI3M sipa aToma. SIaepHble peakiMu. | CBS3aHHYIO C BOZHUKHOBEHHEM Jedekra Macc.
pELIEeHUH 3a1a4 Ha Knaccudukaiwys saepHbIX peakIuii BeicTpanBaroT JIOTUYECKYIO LETIOYKY
pacuer pPacCyXICHUI U [IENa0T BBIBOABL. YYacTBYIOT
SHEPIHH CBAZH B KOJUIGKTUBHOM OOCYXJEHUU TPOOJIEMBI.
ATOMHBIX SIEp CamMocToaTenbHO ljblpa6aTbIBa}0T AITOPUTMBI

HCCIIeIOBATENIbCKOM JIESITENBHOCTH o
BBIAICHCHUIO pasnnqm‘/'l B DOHEPreTUYCCKUX
BBIXOZAX AACpHBIX peakuuil. Bwmecre ¢
yuuTeneM OOBACHAIOT NPHYMHBI Pa3IHYUi
HHEPTeTHYECKOro BHIXOAA PA3INYHbIX SACPHBIX
peakuuii. PemaroT kayeCcTBEHHbIE U pacueTHbIE
3aJa4un

40 | Pemienue Ha 3akoHbl | 3amaud Ha pacuer dHepretuueckoro | Pafortator ¢ mHpopmanmein. CucteMaTu3upyor
(HM3HMKH ATOMHOTO BBIX0JIa SAEPHBIX peakiuii | CBOM 3HAHHUS MO TEOPHU CTPOEHHS aTOMHOI'O
sapa u3 OTKPBITOrO | aHAJIOTMYHbBIE 1o COZIEp)KaHUIO | siIpa W MPEeBpalleHus] aTOMHBIX saep, padorast
6anka EI'D 3amadam Ha [ 1A 11 (ET'D) B rpymme. CHCTEeMAaTH3HPYIOT 3aJadyd U3

OtkpeiToro  Gamka EI'D  mo  Teme.
AHaNMU3UPYIOT pe3yNbTaThl. J{enaroT BEIBOIbI

41 | Tecr no Teme KauectBennrie, KOJIMUEeCTBEHHbIC, | BriOupatoT Hambonee 3¢ deKTHBHBIE CIIOCOOBI
-CTpoeHre aTOMHOTO | TBOpPYECKME 3aJadd [0 SAOCPHOH | pemieHHs 3afady. AHAIM3UPYIOT YCBOCHHE
sapa. SlnepHeie bmsuKe IporpaMMHOro Marepuana. OCyIIeCTBISIOT
peakuuul o OCO3HAHHOE M MPOM3BOJILHOE MOCTPOCHHE
crpykrype I'HA 11 OTBETOB Ha KAYECTBEHHBIE BOIPOCH B
(ETD) MUCEMEHHON (opMe. AHaIM3UPYIOT OTBETHI B

pacueTHbIX 3a/1adax. JlemaroT BEIBOIbI

42 | 3auer mo Teme Bonpockr k 3auery BribuparoT 1Mo JKemaHWIO0 TeMBl U3 pa3lIeloB
«AIITOPUTM pPEIIEeHHs | «AJNTOPUTM  pelIeHHs 3aJady 10 | (PU3MKH IS COCTAaBIICHHS aJITOPUTMA PEILCHUS
3a/1a4 1o BEIOpaHHOH | BEIOpaHHON TeMey 3a/1a4. AHaNm3upyroT YCBOCHHE
TeMe» nporpaMmHOro  Matepuaia.  CoOCTaBISIOT

anropuT™Mbl pemieHns 3amad. OOMEHHBAIOTCS
TOTOBBIMH  pe3ynbTataMd.  OCYIIECTBISIOT
KOHTPOJIb U CAMOKOHTPOJIb

43- | PesepB: 54

47

Pa3nen Xl «Pemenue 3apau. [loaroroska k 'NMA 11 (EI'J) (23 u)
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Crieruukanus u
KOIU(HUKATOP
KOHTPOJIBHBIX
HN3MEPUTENBHBIX
MaTepHaoB JUIs
MIPOBEIICHUS B
COOTBETCTBYIOIIE M
rogy T'MA 11 no
¢dusnke

Crnemmduramuss u  KomudukaTop
KOHTPOJIBHBIX M3MEPHUTEIBHBIX
MaTepHaoB Ul TPOBEICHUS B
COOTBETCTBYIOIIEM TOAY €IHMHOTO
TOCYIapCTBEHHOT'O JK3aMeHa II0
¢dusmke

Wyt u BBAEIAIOT HEOOXOmMMYI0 HMH(OpMAanuio
JUIS OCO3HAHUSA TOro, MO KAakoMy MNPHHLIUILY
CKOHCTPYHPOBAHBl ~ KOHTPOJIEHO-U3MEPUTEIIBHBIE
MaTepHalbl Ui 9K3aMeHa 1o ¢usuke B 11 kiacce.
CnymaroT  y4uTens, BCTyNalOT B JHANOT,
Y4acTBYIOT B  KOJUIGKTUBHOM  OOCYXICHUH
Borpoca. OTBe4aroT Ha BOIIPOCHI

49 | JlemoBepcus JdemoBepcust KOHTpOJIBHBIX | WIIyT ¥ BBIAENSIOT HEoOXonuMyro MH(opManuio.
KOHTPOJIBHBIX HU3MepUTENbHBIX MarepuanoB uist | CocraBisitoT mHbopManuio u3 «CrenuduKanymy
H3MEPUTEIEHBIX MIPOBEACHUSI B COOTBETCTBYIOIEM | U «Komnduxaropa» c coJiepKaHHEM
MaTepUaJIOB AJIs rony 'MA 11 no puzuke «JlemoBepcum». CnymaroT y4uTens, BCTYNAlOT B
MIPOBEICHUS B JIMAJIor, Y4acTBYIOT B KOJUIEKTHBHOM OOCYXIEHUU
COOTBETCTBYIOILLE M conepxkanus KMM. OtBedaroT Ha BONPOCH!
rogy I'MA 11 no
¢busmke

50 | Pemenue TpeHnpoBovHbIE KOHTpONBHO- | BriOupator Haumbonee 5sddekTrBHBIE CHOCOOBI
TPEHUPOBOYHBIX M3MEpUTENIbHBIE ~MaTepuajbl [0 | pemieHus  3ajad.  AHaIM3HPYIOT  YCBOEHHE
KOHTPOJBHO- crpykrype 1A 11 (ETD) MpOrpaMMHOrO0  Martepuana. Pemaror  3amaum.
U3MEPHUTENILHBIX Hcronb3yroT Bce BO3SMOXKHBIE ITOXO/IbI K PEIICHUIO
MaTepualioB Mo 3ama4. AHQIM3UPYIOT OTBETHI B  PacyeTHBIX
crpykrype I'MA 11 3ajayax. Jlenarot BbIBOABI
(EI'9)

51 | Pemrenwue 3amaq 1 Bamaun mno Tuny 1 yactu | BeiOmparor Hambonee 3ddekTuBHBIE CITOCOOBI
YacCTH I10 TUILY KOHTPOJIIBHO-U3MEPUTEIIbHBIE pemeHus  3anad. AHanu3upyloT  YCBOEHHE
KontponsHo- MaTepuainsl o ctpykrype I'MA 11 | mporpammHoro matepuana. Pemaror  3amaum.
U3MEPUTEIIBHBIX (EI'D) Hcnonbe3yroT Bce BO3MOMKHBIE ITOAXO0/IbI K PELICHUIO
MaTepualioB Mo 3ama4. AHQIM3UPYIOT OTBETBI B  PacyeTHBIX
ctpykrype T'UA 11 3amavyax. Jlemaror BeBoAsl. 10 3amanmii Ha
(ET'9) YCTAHOBJICHHE COOTBETCTBHS M MHOXXECTBEHHBIN

BBIOOP, B KOTOPBIX OTBETHI HEOOXOIUMO 3aIIMCATh B
BUJIE TIOCTIEA0BATEIbHOCTH LD

52 | Pemenue 3anau 1 3amaun no Ttuny 1 uactu | BeiOuparor Hambonee d3d¢dexTHBHBIE CIIOCOOBI
YacTH MO TUILY KOHTPOJIbHO-U3MEPHUTENIbHBIE peuieHust  3a7ad.  AHaJM3UPYIOT  YCBOEHHE
KOHTPOJIBHO- MaTepuainsl o ctpykrype I'MA 11 | mporpammHoro matepmana. Pemaror 3amayn.
HM3MEPHUTEIbHBIX (ETD) Hcronb3yioT Bce BO3MOXHBIE MTOIXOABI K PEIICHUIO
MaTepHaoB o 3a1ady. AHAIU3UPYIOT OTBETHl B 33JaHHAX Ha
crpykrype IT'HA 11 YCTaHOBJICHHE COOTBETCTBHSI M MHOXKECTBEHHBIN
(ETD) BEIOOp, B KOTOPBIX OTBETHI HEOOXOAMMO 3alHcaTh B

BUJIE TIOCTIEA0BATEIBHOCTH LD

53 | Pemenue 3amau 2 3amaun mno Tumy 2 4actu | BeiOuparor Hambonee 3(d¢eKTHBHBIE CIOCOOBI
YacTH MO TUILY KOHTPOJIbHO-U3MEPUTEIbHbIE peuieHust  3amad.  AHaJIM3UPYIOT  YCBOEHHE
KOHTpPOJIBHO- Matepuansl o ctpykrype I'MA 11 | nmporpaMmmHoro Martepuana. Pemaror  3amadn.
M3MEPHUTENbHBIX (ETD) Hcnonp3yroT Bce BO3MOXKHBIE TIOAXOBI K PEIIEHUTI0
MaTepHaoB 110 3amad. AHaNIM3UPYIOT OTBETHl B  3aJaHUSX,
crpykrype I'HA 11 O00BENMHEHHBIX OOIMMM BHIOM JESTEIHHOCTH —
(ET'D) perieHne 3a1a4 (3a1aHusI ¢ KPATKUM OTBETOM )

54 | Pemenne 3amaq 2 3amaun mo Tumy 2 4acth | BeiOmparor Hambomee »¢QEeKTHBHBIE CIOCOOBI

YacTH 110 TUITY
KOHTPOJIBHO-
H3MEPHTENTBHBIX
MaTepuajoB o
crpykrype T'HA 11
(EI'9)

KOHTPOJIEHO-U3MEPUTENBHBIE
Matepuansl o ctpykrype I'HMA 11
(EI'9)

pemieHHs  3amad.  AHATU3HUPYIOT
NpOrpaMMHOrO  Martepuaia. Pernaror
Hcnons3yloT BCE  BO3MOXHBIC — TOAXOABI K
pelieHHI0  3a7a4.  AHANM3UPYIOT OTBETHl B
3aJJaHUAX, 00BEIMHEHHBIX 00IIIM BUJIOM
JICATENIHOCTH — pELICHUE 3aJa4, Uil KOTOPhIX
HEO00XO0IMMO MPUBECTH PA3BEPHYTHIN OTBET

YCBOGHHE
3aJ1a4n.
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55 | Pemenue 3amau 2 3agaun 1©o THOY 2  4acTH

YacTH MO TUILY KOHTPOJIBbHO-U3MEPUTENbHEIE
KOHTPOJIBHO- Matepuainsl o ctpykrype I'MA 11
HM3MEPUTENBHBIX (EI'D9)

MaTepuaoB 10
crpykrype I'HA 11
(EI'D)

Breibuparor Hambomee 3PQeKTHBHBIE CHOCOOBI
pemieHUs  3ajad.  AHATU3UPYIOT  YCBOCHHUE
MPOrpaMMHOTO  MaTepuana. PemaroT 3amauw.
Hcnonp3yroT Bce  BO3MOXKHBIC — MOAXOABI K
pEIICHUIO  3a/a4.  AHAIM3HPYIOT OTBETHI B
3aJaHUAX, 00BeIUHEHHBIX oomM BUJIOM
JESITETPHOCTH — PEIICHHE 3a7ad, I KOTOPBIX
HEO0XOTUMO TIPUBECTH Pa3BEPHYTHIN OTBET

56-68 | Pezepsn: 13 u

Jlureparypa

VYueOHO-MeTOoIMUecCKOe obecreueHne o0pa30BaTENbHON IEATEILHOCTH B pPaMKax 3JIEKTHBHOTO
npeamera «Perrenune 3a1a4 mo GU3MKe» NPEACTABICHO C YYETOM MPUKIATHOTO Xapakrepa [Iporpammsl u
Toro ¢akra, 4YTO 3JIEKTHMBHbIN IpeaMeT SBJAETCH €CTeCTBEHHBbIM /ONOJIHEHHEM MPOrpaMMbl
u3y4eHUs: (PM3MKH Ha NPOQHUILHOM YPOBHE B YAaCTH PEIICHHs KAYECTBEHHBIX, KOJIUYECTBEHHBIX,
JKCIIEPUMEHTAIIBHBIX, IPAKTUYECKUX, TBOPUYECKUX 3aa4.
Y4eOHuKH, peKOMEHAYeMble K HMCIOJIb30BaHUIO MpU peanusanuu [Iporpammel mpenmera, MOryT
ObITh BbIOpaHBI B COOTBETCTBUU C NEPEYHEM Y4EOHMKOB, KOTOPBIN HCIONB3YETCS NPU MPENoiaBaHUuU
npenMera «Pu3nka» Ha Npo(UIHHOM YPOBHE B JaHHOM y4eOHOM 3aBEICHHH.

®uszuka: Mexanuka. 10 knacc. YrnyOnéunsiii ypoBeHb: yueOHuk/ I'.51. Mskumes, A.3. CuHsiKoB. —

M.: dpoda, 2017.

Ouzuka: MonekynspHas ¢usuka. TepmoauHamuka. 10 kmacc. YriayOn€HHBIN ypOBEHB: Y4eOHUK/

I'.5. Mskumes, A.3. CunsikoB. — M.: Ipoda, 2017.

Ouzuka: InexrpoauHamuka. 10-11 kiaccel. Yrinyonénusiii yposens: yueouux/ ['.51. Mskumes, A.3.

CunsikoB. — M.: Jlpoda, 2017.

Ousuka: Konebanus u Boaubl. 11 kimace. YrmyonéHuslii ypoBeHb: yueOHuk/ I'.51. Msakumes, A.3.

CunsikoB. — M.: JIpoda, 2017.

Odusuka: Ontuka. KBantoBas ¢usuka. 11 knacc. Yrumyonéuueiii ypoBeHs: yueOHuk/ I'.5. Mskuies,

A.3. Cunsxos. — M.: lpocda, 2017.

JlonoJHUTEIbHAS JINTEPATypa
Coopnuk 3amau o ¢usnke: Yued. mocobue st yriryos. uzyd. ¢uszuku B 10-11 ki./ JI.I1. bakanuna un

np. — M.: IIpocsemenue, 1995.

3amaun 1o (usnke U MeTo bl ux perrenus/ B.A. banam. — M.: [Ipocsemenue, 1983.
Bcepoccuiickue omummuast o ¢pusnke. 1992-2001 / mox pea. C. M. Kozena, B. I1. Cnoboasauna. —

M.: Bep6ym-M, 2002.

C6opuuK BorpocoB u 3aaa4 o ¢pusuke/ M. T'ombadap6. — M.: Beicias mkoua, 1973.
Mexnaynapoansie pusnueckue onmumnuansl/ O.®. Kabapaun, B.A. Opnos. — M.: Hayka, 1985.
DKkcnepuMeHTaIbHble u3nuecKue 3a1aun Ha cMekaiky/ B.H. Jlanre. — M.: Hayka, 1985.

COopHuK BorpocoB 1 3a1a4 1o ¢usuke. 10-11 kimaccel/ A.H. Manmunaus. — M.: IIpocBemenne, 2002.
®dwusurka B 3a/1a4ax: JK3aMeHaIMOHHbIe 3a1aun ¢ pemeHusimu/ [.B. Menenun. — M.: Hayxka, 1985.
dusuka. 3amauu ¢ orBeTamu u perrenusmu/ A.W. Yepnoyua. — M.: Beicmias mikosa, 2003.

HNuTepHeT-pecypesl
http:/fipi.ru/ ®enepanbHbIil HHCTUTYT MEIATOTHYSCKUX H3MEPEHHUH.
http://school-collection.edu.ru/ - Eannas xomtekius mudpoBbx 00pa3oBaTeIbHBIX PECYPCOB.
http://fcior.edu.ru/o-proekte - denepanbHblil HEHTP HHPOPMALUOHHO- 0OPA30BATEIBHBIX PECYPCOB.
http://window.edu.ru/ - Eaunroe OkHO nocTyma K HHGOPMAIMOHHBIM 00pa30BaTeIbHBIM PECypCaM.
http://school.mipt.ru/ - 3aounas puzuko-Texuuueckas mkoira MOTH.

http://old.elementy.ru/ - DnemeHTBI GONBIION HAYKH.

https://elibrary.ru/title_about.asp?id=9209 — naydnas snekTpoHHas OnOIHOTEKa *KypHana «DPu3MKa B

HIKOJICH.
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