NH®OPMAIIMOHHO-METOJUYECKOE IUChbMO
OB OCOBEHHOCTSIX ITPEMNOJABAHUS YYEBHOI'O ITPEJIMETA
«MATEMATHKA» B 2026/2027 YYEBHOM I'O1Y

HopmaTuBHO-npaBoBbIe JOKYMEHTbI, 00ecneduBaloe OPraHu3anuio

o0pa3oBaTe/IbHOM AeSITeILHOCTH 10 YueOHOMY npeamerty «MaTreMaTuKa

Opranuzanus npenojaBanusi yueoHoro npeamera «MareMaTrukay Ha ypOBHSX
OCHOBHOTO 00IIEero M cpeaHero odmiero odpaszoBanus B 2026/2027 yueOHOM TOIy
OCYIIIECTBIISIETCS B COOTBETCTBHH CO CIICTYIOITMMU HOPMATHBHO-TTPABOBBIMH aKTaAMHU:

— DenepanbHblil 3aK0H 0T 29 nekabpsa 2012 r. Ne 273-03 «O06 obpazoBaHuH
B Poccutickoi ®denepanumny;

— pacnopspkenne [IpaButensctBa Poccuiickoit ®denepannu ot 19 HosA0ps
2024 1. Ne3333-p «OO0 yTBEpXKIEHUU KOMIUIEKCHOTO IIJJaHA MEPONPUSITUH TI0
MOBBIIICHUIO KAYECTBA MAaTEMAaTHYECKOTO U €CTECTBECHHO-HAYYHOTO 00pa30BaHUS Ha
nepuoj 10 2030 roga;

— npuka3 Munnpocsemenuss Poccun ot 31 mas 2021 r. Ne 287 «O06
yTBEPXKICHUH (eAepalbHOTO TOCYJAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00paszoBanus» (ganee — ®I'OC O00);

— npuka3z Munoopuayku Poccun ot 17 mast 2012 1. Ne 413 «O0 yTBepkKaeHUH
dbeneparbHOro ToCyAapCTBEHHOIO0 00pa3oBaTEIBLHOTIO CTaHAapTa CPEeAHEro OOIIEro
obpazoBanus» (ganee — ®I'OC COO);

— npuka3 MunnpocBemenuss Poccun ot 18 mas 2023 r. Ne 370 «O6
yTBepKIeHun (deaepaibHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus» (gainee — ®OIT OO0);

— npuka3 Munmnpocsemennst Poccun ot 18 mas 2023 r. Ne 371 «O6
yTBepKIeHun (QenepaabHO 00pa3oBaTEIBHOM MPOTPAMMBI  CPEIHETO OOIIEeTo
obpazoBanus» (manee — GOIT COO);

— npuka3z Munoopuayku Poccun ot 9 urons 2016 r. Ne 699 «O06 yTBepxkacHUH
MEPEYHs] OPTaHMW3alldid, OCYIIECTBIISIOMNX BBIMYCK YYEOHBIX IMOCOOHH, KOTOPBIC
JOMYCKAIOTCA K HCIIONB30BAHUIO TIPH pPeATU3alii MMEIONUX TOCYAapCTBEHHYIO
aKKpEIUTAIUI0 00pa30BaTENbHBIX MPOTPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO
00II1eT0, CPEeTHETO 00IIEeT0 00Pa30BAHUY;

— npuka3 MunnpocBemenuss Poccun ot 22 wumrona 2026 r. Ne 436

«O06 yTBepxkaeHun (enepasbHOrO TMEepeyHs Y4YEeOHMKOB, JOMYLICHHBIX K



UCTIONIb30BAaHUIO TPU pealM3allid HMMEIIIUX TOCYIapCTBEHHYIO aKKPEIUTAIIUIO
o0Opa3oBaTeIbHBIX MPOTPAMM HA4YaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEIHEro
oOmmiero o0pa3oBaHUsS OpPraHU3ANMSIMH, OCYIICCTBISIONMMME 00pa30BaTEIHHYIO
JIeSITEIbHOCTh, U YCTAaHOBIICHUH TIPEIEITBHOTO CPOKA HMCIIOIH30BAHMS MCKITFOYEHHBIX
y4eOHUKOB M pa3pab0TaHHBIX B KOMIUIEKTE C HUIMH YI€OHBIX TTOCOOUIDY;

— npuka3 MunnpocBemenuss Poccum ot 23 wmrons 2025 1. Ne 551
«O06 yTBepxAcHUN (deaepallbHOTO TMEpeYHsl dSJICKTPOHHBIX 00pa30BaTEIbHBIX
pECYpCcOB, JOMYIIEHHBIX K WCIOJB30BAHUIO TMPH  peaiu3allid  HWMEIOIINX
roCyJapCTBEHHYIO aKKpPEIUTAIIMI0 00pa30BaTeNbHBIX MPOTPAMM HA4aIbHOTO OOIIIETO,
OCHOBHOTI'O 00I1IeT0, CPEAHETO O0IIEro 00pa30BaHUN;

— Konmenmust pa3BuTus MareMaTtuyeckoro oOpaszoBanus B Poccuiickoii
Odeneparun (yrB. pacnopsbkeHueMm IlpaButensctBa Poccuiickoit  depeparuum
ot 24 nexabpst 2013 r. Ne 2506-p).

Ha caiite «Enunoe conepskanue oOiero oOpazoBaHus» B pasneine «Paboune

nporpammbdy (https://edsoo.ru/rabochie-programmy/) npencraBieHsl:

OcHoenoe obwee obpazosarue:

— @epepanbHasg pabouasi mporpamma o ydyebHoMmy npenmery «MaremaTukay
(6a30BbIN YPOBEHb);

— @epepanbHasg pabouas porpamma o ydyeoHoMmy npenmery «MaremaTukay
(YyriyOneHHbI YPOBEHb).

Cpeonee obuee obpazosarue:

— @epepanbHasg paboyas mporpamma 1o ydeOHoMy npenmMery «MaremaTrkay
(6a30BBIN YPOBEHb);

— OepepanbHas pabouas mporpamma o ydeoOHoMy npenmMery «MaremaTukay

(yriyOieHHbIH YPOBEHb).

Peanu3auus nporpamMmm no yueoHomy npeamery «MaremaTuka

OCHOBHBIE JIMHUM COJEpKaHUsA IPOrpaMMbl MO MAaTeMaTUKe B 5-9 kiaccax:
«Hucna u BeIYUCHEHUSY, «Anredpay («Anredpanueckue BhIpaXKEHUs», «Y paBHEHUS
U HepaBeHCTBa»), «Dyukumm», «l'eomerpusi» («['eomerpuyeckue Qurypsl u ux
CBOMCTBa», «M3MepeHne reOMETPUYECKHUX BEIMUUHY ), «BEpOsSTHOCTh U CTATUCTUKAY.

OCHOBHBIMM JIMHUSIMM COJIEp’KaHUA TporpamMmbl 1o marematuke B 10-11
Kjaccax sBstOTCS: «YUucna u  BelUMCIEHUs», «Anredpa» («Anredpanueckue

BBIPAXXKCHUA, «ypaBHeHI/ISI 141 HepaBeHCTBa»), «Havana mateMaTmueckoro aHaJIn3a»,
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«l'eometpuss» («I'eomerpuueckue ¢Gurypsl W UX CBOMCTBay, «M3mepenue
FEOMETPUUYECKHUX BEJIMUUHY ), «BEpOATHOCTh U CTATUCTUKAY.

Conepxatenbuble TuHu Ha ypoBHE OO0 u COO pa3BuBaloTCs NapajuielbHO,
KaXJass B COOTBETCTBUU C COOCTBEHHOW JIOTMKOHM, OJHAKO HE HE3aBUCHUMO OJIHA
OT IPYyTOM, & B TECHOM KOHTAKTE U B3aUMOJICHCTBHH.

Jlns co3ganus pabouel mporpaMMbl IO MaTeMaTUKe, B TOM YUCIIe pa3padOTKu
MOYPOYHOTO IIJIAHUPOBAHUS, YUYUTEIb MOXET BOCIHOJIb30BaThca «KoHCTpykTOpOM
pabounx mporpaMm», MNpeACTaBIECHHOM Ha caiite «EnuHoe copaep:kaHue oOuIero

obOpazoBanus»: https://edsoo.ru/konstruktor-rabochih-programm/

19 Hos16ps 2024 1. pacnopspkenuem [lpaButensctBa Poccuiickoit denepanuu
Ne 3333-p ObuT IPUHAT KOMIUIEKCHBIN IJIaH MEPONPUATHI IO MOBBIIICHUIO KaueCcTBa
MaTeMaTHYECKOr0 M €CTECTBEHHO-HAYUYHOro oOpa3zoBaHus Ha nepuon 10 2030 roxa,
CTpaTeruyeckas Lejdb KOTOPOro — O0ecrnedeHUe TEXHOJIOTMYECKOTO CYBEPEHHUTETa
Poccun.

OmuH u3 mnokaszareneil, BBIIEICHHBIX B KOMIUIEKCHOM IUIaHE, a MMEHHO:
yBelnueHue He MeHee uyeM Ha 10% eXerogHo KOJIMYEeCTBa OO0ydYaroUIuxcs
no oOpa3oBaTeNbHBIM MpOrpaMMaM OCHOBHOTO OOILIET0 M CPEAHEero oOIIero
o0pa30oBaHUs, HW3Yy4alOlMX MATeMaTHKy W €CTEeCTBEHHO-HAyYHbIE MPEIMETHI
yrayOJaeHHO WM Ha NPO(UIBHOM YpOBHE, — OIpPEAENseT IMOBBIIIEHUE BHUMAaHUS
K peanu3aiuu yriryosieHHoro ooyuenus maremaruke B 7-9 u 10-11 kmaccax. Ocoboe
BHUMAaHHE YJAENAETCd OpraHu3aluMh YriayOJeHHOro oOyyeHuss maTeMartuke B 7-9
KJ1accax.

VYriybnenHoe oOydyeHre MaTeMaTUKE B OCHOBHOM IIKOJIE BO3MOKHO Ha OCHOBE:

— peanu3alMu  KypCcOB  BHEYPOYHOW  JE€ATEIbHOCTH,  HANPAaBJIEHHBIX
Ha MOJICPKKY YTIyOJIeHHOTO U3yUYEHUsI MaTEMaTHKU;

— yrayOJeHuss Ha OCHOBE CETEBOr0 B3aMMOJCHCTBUS 00pa30BaTeNIbHBIX
opraHuzanuii: 001e0o0pa3oBaTeNbHbIX MIKOJ, O00pa30BaTeIbHBIX OpraHU3alul
JOTIOJTHUTENBHOTO o0Opa3zoBanust (B TOM uwMciie, TexHomapkoB, KBaHTOpHMyMmOB,
IT-xy0oB), opranu3aiuii cpeHero MpohecCuOHATBFHOTO U BBICIIIET0 00pa30BaHUsI.

— yrIIyOJieHuss Ha OCHOBE  KpOCC-(YHKIIMOHAJIBHOTO  B3aUMOACHCTBUS
00pa3oBaTeIbHbIX OpPraHU3alMi U UHTyCTPUAIIBHBIX U TEXHOJOTUYECKHUX MAapTHEPOB.

Jlist obecrieueHrs MOBBILIEHUSI YPOBHS MOTHUBALIMM K U3YYEHHIO MaTeMaTHKU
4yepe3 peaau3aliio BHEYPOUHOM NESATEIBHOCTH B OCHOBHOMW IIKOJIE COTPYAHUKAMH
®I'BHY «MHctuTyT comepxkanuss u MeTonoB oOydenuss um. B.C. Jlemneay

pazpaboTaHa mporpamMMma Kypca BHEYPOUHOU NeATeNbHOCTH «TpymHBIE BOTPOCHI
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MateMaTtuku» 1 7-9 kiaccos. [Iporpamma kypca paccuntana Ha 204 yaca B TeUeHHE
Tpex JeT o0yueHus B 7—9 kjaccax NpHU NMPOBEACHUM 3aHATUNA OJHMH pa3 B HEACIIO
10 2 aKaJIeMHYECKHUX Yaca Ka)KJ0€ WIH JBa pa3a B HEJIEIIO MO | akaJeMUYecKkoMy 4acy
kaxgoe. [lenecooOpa3HbIM SIBIIIETCS YepeOBAaHUE TEM 3aHATHN C anreOpanyecKum
U r€OMETPUICCKUM coJIep)KaHHEM (https://edsoo.ru/wp-
content/uploads/2026/02/pvd matematika 2025.pdf).

OcBoeHue  mpegjaraeMod  NPOrpaMMbl  CHOCOOCTBYET  IHOBBILIEHHUIO

y 0O0ydYarommxcsi ypoBHS MOTHBAIlMM K H3YYECHHUIO MATEMAaTHKH, K MPOJOHKCHHIO
u3ydyeHus mareMatukud B 10-11 kmaccax Ha mpopMIBHOM ypOBHE M OPHUEHTHPYET
Ha BbIOOp 9K3amMeHa mo npoduinbHO Marematuke B 11 kiacce. Kpome Toro, ona
ITO3BOJIAET PACIIUPUTH KPYT PEIIAEMBIX MAaTEMATHYECKUX 3a]1a4 34 CUET BKIIFOUCHUS
pOOJIEMHBIX, HECTAHAAPTHBIX 3aJ]1ay, 3a/7a4 NPUKIAJHOIO XapaKTEpa, BBIIOJIHEHUS
MCCJIEI0BATENBCKUX Pa0OT, B TOM YHCIIE C MEKIIPEAMETHBIM COJIEPHKAHUEM, H3yUECHHUS
JIOTIOJIHUTENIBHBIX BOIIPOCOB KaK TEOPETUYECKOI0, TAK U IIPAKTUYECKOTO XapakTepa.

@opMbl  I€ATETBHOCTH  OOYyYaloOLUMXCAd  IPEIyCMAaTPUBAIOT  AKTUBHOCTH
U CaMOCTOSITENIbHOCTh, COYETAIOT WHIUMBUIAYAIbHYIO M TPYNIOBYH paboTy,
OTIIMYAIOTCA OT YPOUHBIX 0OJie€ IIMPOKUM HCIOJIb30BAHUEM HCCIEI0BATENbCKON
U TPOEKTHOM JEATENIbHOCTH, PEIIEHUEM HECTAaHAApPTHBIX 3amad u Ap. Kypce
BHEYPOYHOU JEATEIBHOCTH HAIIPABJICH HAa PACILMPEHNE IPUKIIAIHON HAIPABICHHOCTH
u3ydeHuss Marematuku Ha ypoBHe OOO. Peanmuzamms Kypca CHocoOCTBYET
BBISIBJICHUIO TAJaHTJIMBBIX U OJAPEHHBIX OOY4YarOMIMXCA, MOJAEP)KKE MX TaJaHTOB
Y PA3BUTHUIO CIIOCOOHOCTEHN.

Pacnipenenenrie  comepkaTeNbHBIX  pa3lieloB  y4eOHOro  mpeaMera
«Marematuka» (7-9 kmacc) coBmagaer s 0a30BOr0 W YIUIyOJICHHOTO YPOBHEM.
IIOCKOJIBKY CTPYKTYpUPOBAaHHE TEMATHMYECKOIO IUIAHUPOBAHHUs B IpOrpaMMme Kypca
BHEYPOUYHOUM JEATEIIBHOCTH COOTBETCTBYET NOPSAKY HM3Yy4YEHHUS pA3LEIOB U TEM
anreOpbl M TEOMETPUM B OCHOBHOM IIIKOJIE, OOECHEUYMBAETCS NPEEMCTBEHHOCTb
YPOUHOM M BHEYPOUHOW JAesATenbHOCTH. CleIyeT OTMETHTh, YTO JAHHBIM Kypce
B OCHOBHOM LITKOJIE BEICTPAUBAECTCS HE TOJBKO HA PACIIMPEHUU COJIepKaHusl 6a30BOro
YPOBHS, HO M HA IIOBBIIICHUM YPOBHA M PACUIMPEHUM CIEKTPA OCBAMBAEMBIX
MPEAMETHBIX YMEHUI.

[loBbiienrie  ypoBHS  OOydeHHMs] MaTeMaTUKE Ha OCHOBE  CETEBOTO
B3aMMOJICUCTBUS 00pa30BATENbHBIX OpraHu3aluii: 0011e00pa3oBaTENbHBIX KO,
00pa30BaTEeNbHBIX OpraHU3allii JTOMOJHUTEIHLHOTO 00Opa3oBaHUs (B TOM 4YHUCIE,

TexHonapkos, KBaHTOpHYyMOB, IT-ky60B), OpraHHA3aLNN CpeaHero
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PO eCcCUOHANBHOTO U BBICILIETO 00pa30BaHUsI MOXKET ObITh MOCPEICTBOM peATU3ALUU
CUCTEMBI:

* MPOEKTOB M MCCIIEOBAaHUHN Ha 0a3e TEXHUYECKUX BY30B, TPO(HUIIBHBIX IIKOJ,
KOJUIEIKEH, B KOTOpPHIX OOyuYe€HHWE MaTEMaTHKH peaju3yercs Ha YriayOJeHHOM
¥ IpoUIHLHOM YPOBHE;

* KOHKYpCOB M KOH(MEpeHIUH, OpPraHu3yeMblX COBMECTHO C CETEBBIMU
MapTHEPaAMHU;

* TIPaKTHUKYyMOB U KPY>KKOB Ha 6a3e Texnonapkos, KBantopuymos, IT-ky06oB;

* YHHMBEPCUTETCKUX CyOOOT U JIEKTOPUYMOB, COJIEpKaHHE KOTOPBIX
HaIlpaBJICHO HA: HW3yYCHHE JONOJHUTENIBbHBIX BOINPOCOB MAaTEMaTUKH  Kak
TEOPETHUYECKOr0, TaK M MPAKTUYECKOTO XapakTepa, Yrayousdrommx 0a3oBoe
colepkanue ydeOHOoro mpeamera «MaremaTvka»; peElIeHHE MpPOOJIEMHBIX,
HECTaHJApTHBIX  3aJa4, 3aJa4  [PUKIAJHOIO  XapakTepa;  BBIIOJHEHUE
UCCIIEIOBATENBCKUX pa0dOT, B TOM YHCIIE C MEKIIPEIMETHBIM COIEPKAHUEM;

* pa3NUYHBIX COPEBHOBAaHUM, OJMMIMAJ PA3HOTO YPOBHS, KOHKYpPCOB
U KOH(epeHui, OpraHu3yeMbIX COBMECTHO C CETEBBIMU MMAPTHEPAMH.

C nenbio yBEIMYEHMS] KOJMYECTBA OOYyYarOUIMXCs, U3yYAIOUIMX MaTeMaTHKy
yriayoneHHo B 7-9 kiaccax, clieyeT oOpaTUTh BHUMaHHWE Ha HEOOXOIMMOCTH
L[EJICHAIIPaBJICHHOTO MOBBIILIEHUSI HHTEpPECca K U3YyUYEHUI0 MATEMATUKH 00y4JaromuXCsl
B 5—6 Kiaccax.

JUisi MONrOTOBKM K YIJIyOJI€HHOMY HM3Y4YEHHUIO MaTeMaTuKu B 7-9 kiaccax
pa3zpaboTaHa mporpamma Kypca BHEYPOUYHOU IeATeIbHOCTH «Marusi u CTpOHHOCTb
Yycell: BBEJCHHE B YINIyOJIEHHYI0 MaTeMaTHKy» s 6 Kiacca, HampaBieHHas
Ha [MPONENEBTUKY HW3YYEHUS MATEMATHYECKUX TMOHATHH, SBISIOIIUXCS LEJBIO
M3Y4YEHUs] MaTeMaTUKU Ha YriayOJeHHOM YypoBHe B 7-9 knaccax, (popmupoBanHue
YCTOMYMBOTO HWHTEpEca K MaTeMaTHKE, Pa3BUTHE MATEeMaTHYE€CKOTO MbIIUICHUS
Y 3HAKOMCTBO C KpPaCHBBIMM W HECTaHAAPTHBIMU HIeIMH. OCHOBHOE BHHMAaHHE
YACNAETCS CBOMCTBAM 4YHCEN, 3aKOHOMEPHOCTSAM, OCTETUKE MAaTEMaTUYECKUX
paccyxnenuil. Kypc opueHTHpOBaH Ha MOATOTOBKY OOYYArOMIMXCS K YCHEIIHOMY
OCBOCHHUIO YIJIyOJieHHOro Kypca mateMatukud B 7-9 u 10-11 knaccax. [Iporpamma
OyIyT JOCTymHa JJIsi HCHojib30BaHWs ¢ 25 aBrycta 2026 T. 1O CCBUIKE:

https://edsoo.ru/rabochie-programmy-vd/.

C wmosiOpst 2026 1. B 001I1€00pa30BaTENbHBIX OpPTaHU3AUAX Poccuiickoit
denepani  HAYHETCS ~ peaiM3alysg  Kypca  BHEYPOUHOW  JCSATEIBLHOCTH

«VcKkycCTBEHHBIN MHTEINIEKT U MHGOpMalMOHHas Oe3omacHocTh». Kypc HamnpaiieH
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Ha popMupoBaHue y o0ydaronmxcs S - 11 ki1accoB nmpeacTaBieHui 00 HICKYCCTBEHHOM
WHTEJUICKTe Kak 00 MHCTPYMEHTE-TIOMOIIHUKE, 3HAHUH O €ro paboTe, pojii B HAayKe,
MEJIMIIMHE U IPYTUX O0JACTAX, a TAK¥KE OINbITa B3AUMOACHCTBUS ¢ JOCTynHbIMU 1 -
TEXHOJOTHUSIMH.

C 1menplo yJIOBICTBOPEHHMS BO3pacTalolle MOTPEOHOCTH B  YUHUTEIAX
MaTeMaTUKH BaXXKHBIM  SBJISIETCS  YIIYyOJICHHOE TPETNOJaBaHUE MaTEMaTHKH
B IICHXOJIOTO-MEAArOTHYECKUX KJIACCaX, MOCKOJIbKY, HAUMHAsA C MPUEMHON KaMIIaHUU
2027 r., mpueM Ha MEIArOrMYeCKre CHEHHATbHOCTH CTAHET BO3MOXHBIM TOJIBKO
npu caade EI'D no npoduiibHOMY peaMery.

MexknpeaMeTHbIe CBA3H

B npouecce peanuzanuu mporpaMmbl MO0 MaTeéMaTUKE U HA YPOBHE OCHOBHOIO
o0Iero, ¥ Ha ypOBHE CcpeaHero ooOImero oOpa3oBaHHUS HEOOXOJIMMO OOpaIaTh
BHUMaHHE Ha YCUJICHHE MEXIIPEIMETHON COCTaBJISIONICH KM peIIeHHe MPaKTUKO-
OPUEHTHPOBAaHHBIX 3amad. Kpome Toro, HeoOXOJMMO YUYUTHIBATH MPEEMCTBEHHBIC
CBS3M MAaTEMaTUKH W €CTECTBEHHOHAYYHBIX TMPEIMETOB, KOTOPHIE XapaKTEPHU3YIOT
OTHEJIbHBIC JTallbl, TMOCJIEI0BATCIbHOCTh MPU HW3YUYCHHMHM U  HCIOJb30BAHUU
MEXKIIPEAMETHBIX TIOHATHM, 3aKOHOB W 3aKOHOMEPHOCTEW, BEAYIIUX HJICH.
[{enecooOpa3Ho yCWINTh BHHUMaHUE K MaTeMaTHKE KaK YHUBEPCAJIBLHOMY SI3BIKY
JUISL OMMCAHUs 3aKOHOB MpHUpPOAbl. [lodTn Kakgoe MaremMarudeckoe MOHSTHE,
M3y4aeMoe B IIIKOJI€, HAXOIUT MPsIMOE U HATJISITHOE BOIUIONICHHUE (MHTEPIIPETUPYETCS)
B (pusuke, xumun, Ouosoruu. KirodueBas uaess HHTEPIIPETAIIUN 3aKIFOYACTCS B TOM,
4YTO a0CTpaKTHOE MAaTEMaTUYECKOE MOHATHE HE MMEET (PU3MYECKOTO (XMMHUYECKOTO,
OMOJIOTUYECKOT0) CMBICHIA IO TEX TMOp, MOKa MbI HE HAJECIUM €r0 TaKOBBIM, YKa3aB,
Kakas peajbHas BeIWYMHA WM omwuchiBaeTcs. OgHa W Ta XK€ MaTeMaThudecKas
CTPYKTypa MOKET CITY>KHUTh MOJICIIBIO JIJISl COBEPIICHHO Pa3HBIX MPUPOIHBIX SBICHHM.

IIpuBeneM HECKOJIBKO IIPUMEPOB MHTEPIPETALUA MATEMATUYECKUX IMOHATUM,
Ha KOTOpBIE 11e7Ieco000pa3Ho oOpamiaTh BHUMaHUE 00yJaronuXxcsi Ha ypoKax (pu3uKH,
XAMUH, OMOJIOTHH.

[Tonsitue GyHKIIMM — OJHO W3 OCHOBHBIX, (yHIAMEHTAIBHBIX TOHSATUN
MaTEMAaTUKHU U OJTHO U3 IIEHTPAJIbHBIX MOHATUN IIKOJIBLHOTO Kypca anreOpbl OCHOBHOM
IIKOJBI M Jajieeé — Kypca anreOphl M HavyaJl maTeMarthudeckoro anamuza B 10-11
KJlaccax. 3amuch y = f(x) o3Ha4aeT, 4TO OJHA BeTWYWHA ()) 3aBUCHUT OT APYrou (x).
B ecrecTBeHHBIX Haykax — OTO OCHOBA I OINHUCAHUSA JIOOBIX HW3MEHEHUH.

HenpepbIBHOCTh PYHKIIMU XapaKTEPU3YET MIIaBHOE U3MEHEHUE (PU3NUECKUX BETUYMH,



HEIMPEPHIBHOCTh XMMHYECKUX PEAKIIMM, TOCTENEHHOCTh OMOJIOTMYECKUX MPOIECCOB.

Camoil mpocTOl 3aBUCUMOCTBHIO (KpOME TIOCTOSIHHOM) SIBJISIETCS MpsAMas
IPOMOPIUOHANBHOCTD ¥ = kx. ['padukoM mpsiMoii MPOMOPLUOHAIBHOCTH SIBISIETCS
npsiMasi, MPOXOIAIIAsl Yepe3 HAdalo KOOpAWHAT. MOMXKHO NpPEmIOKUTHh HECKOJIBKO
(bu3MYeCKUX UHTEPIPETALNI 3TON 3aBUCUMOCTH.

3akon ['yka: F' = —kx (medopmarius, BO3HUKAIOIIAS B YIPYTOM Teje, MPSIMO
NPONOPIMOHANIBHA CHJIE YIPYTrOCTH, BO3HHUKaromed B 3ToMm Tene). OnHako
B COOTBETCTBUHU CO CMBICIIOM, KOTOPBIH ClieyeT u3 (hOpMyIIbl, Mbl IOJDKHBI ObLTH OBI
c(opMyJIMpPOBAaTh 3TO YTBEP)KICHHE HEMHOI'O MO-APYrOMY: CHJIa, BO3HUKAOILIAs
npu jnedopManuy MPY>KUHBL, MPONOPLUOHANbHA BEJIWYUHE 3TOH JepopMaiui.
KectkocTh k£ — 3T0 KO3()PUIIMEHT TPONOPLIMOHATIBHOCTH, MATEMAaTUYECKU — YTIIOBOM
KO hULIMEHT NpsAMOii, a PU3NUECKU — MEpa CONMPOTUBJICHUS (3KECTKOCTh) MPY>KUHBI
nedopmarnum.

XVAMHUYECKOW HWHTEpPHpEeTalNed IpsSMOM IPONOPLMOHAIBHOCTH  SIBISETCS
nepBbli 3akoH Dapanes (KOIMYECTBO BEIECTBA, BBIIEISIOUIETOCS Ha 3JIEKTPOJaX,
OpsIMO MPONOPLUMOHAIBHO CHJIE TOKa M BPEMEHH 3JIEKTPOJIM3a): MaTeMaTHYECKH
B3aMMOCBSI3b MAacChl BEIIECTBA, CHJIBI TOKA W BPEMEHU BbIpaxkaeTcs (HopmyJioi
m = klt, tne m — macca BelecTBa; k — DJICKTPOXUMHUUYECKUN SKBUBAJIEHT (Macca
BelIeCTBa, 00pa30BaHHAs NPU MPOXOXKIACHUM Yepe3 BJIEKTPOJIUT CUJbl Toka B 1 A
3a OJIHy CEeKyHAy); [ — cuia Toka; ¢ — BpeMs. PakTUYecKu MOXKHO c(OpMYJIUPOBAThH
JBa YyTBEpKIeHUsA: 1) ecnum cuwia TOKa TMOCTOSHHA, TO Macca BEUIECTBa,
BBIJICJIUBILIETOCS HA 3JEKTPOJAAX, MPAMO MPOMOPIUOHAIbHA BPEMEHM; 2) 3a OJIHO
U TO K€ BpeMs Ipu OoJibllield CHJIE€ TOKa Ha 3JIEKTPOJax BBIACIUTCS OoJblliee
KOJIMYECTBO BEIECTBA (B rpaMMax ), IpUYEM Macca BEIIECTBA IPONOPLUUOHAIbHA CUJIE
TOKaA.

B Ouonoruu HEKOTOpHIE 3aBUCHUMOCTH YHMCIECHHOCTU IMOMYJISIUU OT BPEMEHHU
BBIPAXKAIOTCS, HAIPUMED, JTMHEWHON QyHKIMel. Eciin yncneHHOCTh MOy ISy pacTeT
JUHEHHO, TO €€ MOXKHO onucath ¢yHkuuen N = Ny + rt, tne Ny — HadajmbHas
YHUCIIEHHOCTD, & 7' — CKOPOCTh POCTA.

Takxe ¢ mpuMepaMu CONPSKEHHBIX 3JIEMEHTOB CHUCTEMbI Hay4HbIX 3HAHHWM, UX
MHTEPOPETALMM HA YpOKaxX, a TaKXKe IOCIEAOBATENbHOCTh H3YUYEHHS C Y4YETOM
IIPEEMCTBEHHBIX CBS3E€M MEK/y IPEIMETaMHU MOXKHO O3HAKOMUThCS B [Ipumnoxenun 1.

VYuuteiBasg yCUJI€HUWE BHUMAHMUS K IOATOTOBKE HWHKEHEPHBIX KaJIpOB M, KaK
CIIECTBHE, K OpPHEHTAIIMM BBIIYCKHUKOB IIKOJ Ha MPOJOJDKEHHE OOpa30BaHHUS

B TEXHHYECKHX By3ax, B Ipolecce YIIyOIeHHOro OOy4eHHs MaTeMaTHKE Ba)KHO



HE TOJIbKO OCBOGHME COCp)KaHHUS Ha YIIyOJICHHOM YpPOBHE, MPHUEMOB, CIOCOOOB,
METOJOB, TEXHUKH PEMICHUS CI0KHBIX MAaTEMATHYECKUX 3a/1a4, HO TAK)KE TIOHUMAaHUE
CyTU W BO3MOXHOCTEM MNPUMEHEHUS MATEeMaTUKW Uil PELICHHAS MPaKTHKO-
OPUEHTUPOBAHHBIX, KBa3MMHKEHEPHBIX 3ajad. [Tpumepsl MPaKTUKO-
OPUEHTUPOBAHHBIX 33/1a4M 110 MaTeMaTUKe MpeAcTaBiieHbl B [Ipunoxenun 2.

YCWIUTh NPAKTHYECKYH0 HAIPABICHHOCTh MATEMATUKNA BO3MOXKXHO C IMMOMOIIBIO
CHEAYIOIINX HHCTPYMEHTOB:

— MaTEMAaTUYECKUW aHAIU3 KaK S3bIK ONMUCAHUA MU3MEHEHHM: MPOU3BOJHAS —
CKOPOCTh H3MEHEHHMS, ONTUMH3AIUA (MaKCHMyM IIpUOBUIM, MHHUMYM 3aTpart,
HaWJIydIlIie TapaMeTphl KOHCTPYKIMM), HHTErpaj; — IUIomaas, padbora, macca,
HAKOIUJICHHE;

— nmuddepeHManbHble  YpaBHEHHUS: PEIICHHE TMPOCTEUIINX YpaBHEHUMN
(C pa3gensomUMHUC TEPEMEHHBIMH) JIJII MOJSIUPOBAHUS PeaJbHBIX IMPOIIECCOB
(oxmaxkaeHue Tesa, pa3psaaka KOHIASHCaTopa);

— KOMIUICKCHBIE YHCJIA: TEOMETPHUYECKAsl HWHTEpIpeTanuus, NTPUMEHEHUE
B DJICKTPOTEXHUKE U TEOPUH KOJICOAHU;

— TIpu 0OOYYEHUH TEOMETPHUYECKHUM MPE0OPa30BaAHMAM — aKIICHT Ha CHMMETPHH,
1mo00HUH, TOMOTETHH KaK OCHOBE KOMIIBIOTEPHOU rpad)MKy U TIOHUMAHUS YEPTEHKEH;

— MpPU U3YYCHUM BEKTOPOB — BHUMAaHHE K HHUM HE Kak aOCTpakiuu,
a WHCTPYMEHTY JUIsi ONUCAHUS CHJI, CKOPOCTH, NEPEMEIICHUI; Omnepauusm
HaJl BeKTOpaMH (CJIOKCHHE, BBIUUTAHHE, YMHOXEHHUE HA YHCIIO) C UX MPHUKJIATHBIM
CMBICJIOM: PAcy€T PABHOJICMCTBYIOIIEH CHUIT;

— AHAJIUTHUYECKAs] T€OMETPUSi B MPOCTPAHCTBE: BEKTOPBI, METOJ KOOPIWHAT,
YpPaBHEHUSI TIPSMOMN U TUIOCKOCTU — aKIIEHT HA MPHUJI0KEHUSIX: OCHOBBI MHKEHEPHOU
rpaduky ¥ KOMIbIOTEPHOTO 3 D-MOETMPOBAHNS; pACUET YTIIOB MEXTY TUIOCKOCTSIMHU

Y CKPEIIHUBAIOIINMUCS MPAMBIMU (331241 U3 MEXAHUKU, IPOCKTUPOBAHUS).

Y4eOHO-MeTOAMYECKOE O0ecleueHne NMPenoAaBaHus MATEMATHKHI

B 2026/2027 yuebHOM TOmy OOpa3zoBaTeNbHAsS OpTraHHW3aIs  BIPaBE
WCITIOJIB30BATh 3aKyTUICHHBIC paHee yUeOHUKH U3 (DelepaibHOTO MepeyHs YICOHUKOB,

YTBEPKAEHHOI0 Iprka3zom Munnpocsenienust Poccun ot 26 utonst 2025 Ne 495,

MeToanuyeckasi MOAAEPKKA MeIarori4ecKou AesiTeJIbHOCTH

YUYHTEIA MATCMATHKHA

Ha calite «EnuHoe conaepkaHue oOImIero oOpa3oBaHUS» IPEICTABIICHBI



PAa3JINYHBIC MAaTCpHalibl, IPECAHA3HAYCHHLIC AJIs OKa3aHus MGTOI[H‘{CCKOﬁ MNoAACPKKHU
YUYUTCIIIO MaTCMATHUKU.

MeTOI[I/I‘—IeCKI/Ie PEKOMCHOAINN 10 CHUCTCMC OLICHKH JOCTHIKCHUA
O6y‘IaIOHII/IMI/ICSI IIAHUPYCMBIX PC3YJIbTATOB OCBOCHUA 06p330BaTeJ'II>HI>IX mporpamMm:

https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/.

Pazoen  Memoouueckue  mamepuanvt /  Memoouueckue  nocobus

u pexomenoayuu — https://edsoo.ru/mr-matematika/

1. YyeOHo-MeToanueckoe oOecredeHne MpenoiaBaHrs MaTeMaTUKu (B TOM
yucine Ha yriaybsneHHoMm ypoBHe). Cpennee obOmiee oOpaszoBanue. 10—11 kimaccel
/ E.A. bapakoBa. — Mocksa : ®I' BHY «HcTUTYT cofepkaHus U METOJIOB 00yUEHUS»,
2024. - 26 c.

2. COOpHUK THIIOBBIX 3aJaHUM 71 TEKYIIEro OLEHUBAHHUS MO Y4eOHBIM
npeameram «Marematnka u «MHbopmaTukay : METOAUYECKHE PEKOMEHAAIUU
/ T.B. Pacramanckasi, E.A. bapakoBa. A.C. I'opogenckas. — Mocksa : ®I'BHY
«MHCTUTYT coziepkaHusi U METOJI0OB 00ydeHus», 2024. — 94 c.

3. CueHapuu KOMIUIEKTOB y4€OHBIX 3aJJaHUi — KOHTEKCTHBIX 3a/1a4 K y4EOHOMY
Kypcy «BeposiTHOCTb M cTaThCcTHKa» s OOyYaroUMXcsi OCHOBHOI'O OOIIEro
oOpazoBanus. 7 kiacc : Meroaudeckue pexomenpauuu / T.B. Pacramanckas,
E.A. bapakosa. — Mocksa : ®I'BHY «MHCTUTYT copepkaHus U METOJI0B O0yUECHUS,
2024.-29 c.

4. CucrteMa OLEHKM AOCTH)KCHUN IUIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB
OoCBOEHHs yuyeOHoro mpenmera «Maremarukay. OcHOBHOE o00liee oOpa3oBaHUE» :
Metoaudeckue pekomeHaaruu / JI1.O. Pocnosa, E.E. Anekceesa, E.B. By1iko ; mon pen.
JI.O. PocnoBoii. — Mocksa : ®I'BHY «M1CPOy», 2023. — 48 c.

5. Cucrtema OLIEHKH JIOCTMXKEHHM IUIAHUPYEMbIX MPEAMETHBIX pPe3YyJbTAaTOB
ocBoeHHUs yueOHoro mpeamera «Marematukay. CpenHee oOiiee oOpa3oBaHUE
Metoauueckue pexomenmanuu / JI.O. Pocnoma, E.E. Anekceea, E.B. Bbyiiko,
N.M. KapamoBa ; mox pen. JIL.O. Pocnosoii. — MockBa : ®I'BHY «MuctutyT
coJlep KaHusl M1 METOJI0B oOyueHwus», 2024. — 37 c.

6. Peayimzaruss  ipomiibHOTO OOyYEHMSI TEXHOJIOTHYECKOW (MH)KEHEPHOM)
HaIpaBJICHHOCTH Ha YPOBHE CpeaHero ooOimero oOpa3oBaHMsI : METOAMYECKHE
pexomenganuu / T.1O. Jlomakuna, H.B. Bacunsuenko, A.1O. Ilentun u ap. / nox pes.
T.IO. Jlomakunoii. — MockBa : @®I'BHY «MHCTUTYT CTpareruu pa3BUTHUA

oOpazoBanus», 2024. — 55 c.


https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/
https://edsoo.ru/mr-matematika/

7. Metonuueckuii keiic / Maremaruka. 10—11 imaccel / MHOro4sjeHbl OT OJHOU
nepemenHoil. Jlenenue wmHorowiena Ha MHorowieH / T.B. Pacramanckas,
E.A. bapakoBa. — MockBa : ®IBHY  «MHcturyr — comepkaHus
U METOJI0B 00yueHus», 2024. — 12 c.

8. Metonunueckuii keiic / Marematuka. 10—11 xmaccel / MaTpuuHbIid cr1ocoo
pemieHusi cucteM JMHEHHBIX ypaBHenuidd / T.B. Pacramanckas, E.A. bapakoBa. —
Mocksa : ®I'bHY «HCTUTYT coaepkaHus U METOI0B 00yueHus», 2024. — 11 c.

9. Meronuueckuii keiic / Marematuka. 10-11 kmaccet / Ilpumenenue
npou3BOAHON K uccienoBanuio pyukiuu / T.B. Pacramanckas, E.A. bapakosa. —
Mocksa : ®I'BHY «HCcTUTYT copeprkanus U METOI0B 00yueHus», 2024. — 13 c.

10. JocTmkeHne MeTanmpeaMETHBIX PE3yJbTaTOB B paMKax H3y4YCHMS
npeaMeToB  Maremarudeckoro Onoka. OcHoBHOe oOmiee oOpa3oBaHUE
Metoauueckue pekomenaanuu / JI.O. Pocnosa, E.E. Anekceesa, E.B. by1iko ; mox pen.
JI.O. PocnoBoii. — MockBa : ®I'BHY «MCPO», 2023. — 73 c.

11. Marematuka (yriyOneHHbId ypoBeHb). Peanuzanus tpeboBanuit ®I'OC
cpeaHero o0Omero oOpa3oBaHUsA © METOJWYECKOe TMocooue st  yuyutens /
JI.O. Pocnoga, E.E. AnekceeBa, E.B. bynko ; nox pen. JI.O. Pocinosoi. — Mockaa :
OI'BHY «MCPO», 2023. - 92 c.

Pazoen Memoouueckue cemunapwr — https://edsoo.ru/metod_seminar_ismo/

Pa3zoen Memoouueckue UHMEPaAKmueHbvle Keucwl —

https://edsoo.ru/metodicheskie_kejsy/

OcHoenoe obwee obpazosarue

@OpMHpPOBAHHWE  BBIYUCIUTENIBHBIX  HABBIKOB  MPU  M3YYCHUM  TEMBbI
«ITooXuUTENBHBIE U OTPULIATEIIBHBIEC YUCIA». S—6 KIIacCHhI.

Meroanueckue 0COOEHHOCTHU (dbopMupoBaHUs IIPOIIEIEBTHYECKUX
MPEJICTABICHUI O BEPOSATHOCTH U CTATUCTUKE. S—6 KIIaCChI.

CucteMHBIN TIOJIXOJT K PEIICHUI0 TEKCTOBBIX 3a7ad. 5 kiacc. Cucrema paboThl
C Ta0IMITaMU Ha ypOKax MaTeMaTHKH. 5 Kiacc.

dopmupoBaHUE (byHKITMOHATEHOU MaTeMaTUYECKOU rPaMOTHOCTH
npu u3yueHun temol « HarypaneHbie uncna». 5 kiacc.

HecsTuunbie ApoOU: aKEHThI (GOPMUPOBAHUS IOHATHSA U YMEHHUM ONIEPUPOBATH
C HUM B 5 Kiacce.

Ocobennoctu n3yueHust TeMbl «Harnsgaas reometpus» B 5 kiacce.

HpaKTI/I‘IeCKI/IG ACIICKThI (l)OpMHpOBaHI/I}I BBIYHCJINTEIBHBIX HABBIKOB. 5 KJacCC.
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OcobenHoctu uzyuyeHus: TeMbl « OOBIKHOBEHHBIE IpoOU». 5 Kilacc.

MeTtoabl ¥ pueMbl padoThI C YHEOHHKOM B 5 Kitacce.

KouctpyupoBanue ypoka mpu u3yuyeHUH TeMbl «lIpu3HaKu AETUMOCTH.
6 Kiacc.

Pabota ¢ undopmariueil, npeacraBieHHON B pa3HbIX popmax. 6 Kiacc.

OT160p u pemrenue 3aaa4 no teme «lIpusnaku genumocT». 6 Kacc.

Cpeonee obuee obpazosarnue

Ocobennoctu nzyueHus temsl « Tpuronomerpusi». 10 kiacc.

['eomeTpuueckue 3ajauu: aklEeHTbl (POPMHUPOBAHUS y OOYUaAIOUIUXCA YMEHUM
noucka peuienus 3anad. 10—11 knaccel.

Pazoen  Bupmyanvhvie nabopamopuvie pabomur /  Mamemamuka —

https://content.edsoo.ru/lab/

BupTtyansHbie 1a00paTopHbIe U MpaKTHYECKHE PaOOTHI HA YIITyOJIEHHOM YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus / MaTeMaTuka.

BupTtyansHbie 1abopaTopHbie U MpaKTUYECKHue padOThl HA YIITyOJIEHHOM YPOBHE
cpeaHero oomiero oopasoanus / MaTeMartuka.

PaGoTel  mpegHa3sHAaYeHBI I OpPraHU3ANMH  DKCIEPUMEHTAIBHOU
U HCCIEIOBATEIBCKON JEATEIBPHOCTH OOYYArOIIMXCS, OCBAMBAIOIINX IPOTPAMMBI
yTIIyOJIGHHOTO YPOBHS, a TaKkKe 00yJaronuxcsi, OCBauBaIOIIUX MPOorpaMMy 0a30BOTO
YPOBHSI, MPOSIBISIONINX K U3YYEHUIO MAaTEeMAaTUKU CIIOCOOHOCTH U UHTepec. JlaHHbIe

pa6OTBI MOTI'yT OBITH UCITOJIb30BAHBI M IIpHu OpraHu3aln HpOCKTHOﬁ ACATCIBHOCTH.

C uwenbl0 OKa3aHWS T[OMOIIM B CO3JaHUU E€IUMHBIX OPraHU3aLUOHHBIX
M METOJAMYECKUX YCJIOBUM Uil TOBBIIICHHWS KA4eCTBA MAaTEeMaTHYECKOIO
U ectecTBeHHO-Hay4yHoro obpazoBanus ®I'bHY «MHCcTUTYT comepikaHus u METOIOB
oOyuenusi umenu B.C.JlenneBa» pa3paboTaHbl METOJUYECKHUE PEKOMEHAALMU
M0 KCIOJIb30BaHUI0 WH(MPACTPYKTYPHl OpraHU3aIuil JOMOJHUTEILHOIO O0YyUYeHUS

JeTel Ha ocHOBe ceTeBoro B3aumoenictBus (https://edsoo.ru/mr-matematika/):

— MeToauyeckue peKOMEHIALUU 0 CO3JIaHUIO0 KJIACCOB TEXHOJOTHYECKOTO
U €CTECTBEHHO-HAy4YHOro mpoduiied M KIAaCCOB € YIUIYOJICHHBIM H3y4YEHHEM
MaTeMaTHKH, (PU3UKU, XUMHH, OMOJOrMM B O0I1€00pa30BaTENbHBIX OpPraHU3ALMIX
C UCTOJB30BaHUEM MH(PACTPYKTYpPHI, CO3JaHHON B paMKaX HallMOHAJIBHOTO MPOEKTa
«O6pazoBanue» (KBantopuywmsl, IT-ky0s1, Touku pocta u ap.) / E.E. Kynpsmosa,
H.W. Boaeinuyk, B.1. ChHeryposa [u ap.] : nox pea. H.W. BoasiHuyk. — MockBa :

OI'BHY «MuctutyT comepkanus u MmetosioB ooyuenust um. B.C. Jlenneay, 2025. —
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58 c.

— OpraHuzanusi B3aUMOJICUCTBUS «IIKOJIA — BY3 — MPEANPUSITHE
Metoaudyeckue pekomenpanuu / H.M. Bomemmuyk, JIL.U. AcanoBa : moa pen.

H.W. Bonpinuyk. — MockBa : ®T'BHY «MHCTUTYT cofep:kaHus 1 METOI0B O0y4eHHUS
nMm. B.C. JlegueBay, 2025. — 40 c.

NudopmarnmonHo-meToauvecKkasl MOAJEepKKa TNeAarorndyeckux paOOTHUKOB
U ymhpaBieH4Yeckux KaapoB obOecneunBaercs PI'BHY «Uuctutryt conepxanus
u MeTtosioB oOydenus uMm. B.C. JlemneBa» mOCpenCcTBOM pa3MEIICHUS MaTepHaIOB
Ha o(UIHATBHBIX pecypcax.

Caitt: https://conepxkanneoOpazoBanus.pd

EACOO: https://edsoo.ru/

BK: https://vk.com/instisro

MAKC: https://max.ru/instrao

O6pamaem Baumanue: cnenuainucramu ®I'BHY «MCMO um. B.C. Jlennesa»

pa3paboTaH y4eOHO-METOJUYECKUN KOHCYJIbTAllMOHHBIM accucTteHT (YMKA)

(odurnmanbupiii yar-60ot ropsueit auHum EJICO: https://web.max.ru/208467213).

YaT-00T OoTBe4aeT Ha BOMPOCHI, CBS3AHHBIC C COJEP’KaHUEM OOIIEro 00pa3oBaHUS
U paboToil OHJIAWH-KOHCTPYKTOPOB, a TaK)Ke€ IOMOIaeT B OINEPATUBHOM IOUCKE
HykHbIX paszznenoB @OOII u coorBercTByronux OPII.

Jlsis yauTensi MaTeMaTHKUA MOTYT OBITh TIOJIE3HBI MaTepHalisl nmpoekTa «Hayka

B PErHOHBD), KOTOPbIE MOXHO HAaWTHU IO CChUIKE: https://go2phystech.ru/uchebnye-

posobiva-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-

fizteh-litsevya/.

OTBeTbl HAa HAaU0O0JIee PACTIPOCTPAHEHHbIE BOIIPOCHI

B 4aCTH nIpenoaaBaHnudA yqe6H0r0 npeamera «MarTemaTuka»

Hwxke mnpuBeneHbl OTBETHl Ha BOMPOCH, HaWOOJEe YacTO 3a/laBaeMble
HA TOpAYyI0 JIMHUI0O 10 BompocaM BBeneHuss oOHOBiIeHHbIX DI'OC,
dbyHkuoHupymoiyo Ha mnopraine «EauHoe conepkanue o0iiero oOpa3zoBaHUS»:

https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/.

Bonpoc: TlpaBuiibHO M, €CIU B 3JIEKTPOHHOM >KypHasle OyJIeT 3aBe/ieHa OJHa
CTpaHulia ¢ npeamerom «Marematukay st 7—-11 kmaccos? Mnu HeoOXoaumo BecTu
TPH pa3IMYHbIE CTPAHULIBI C KypcaMu «AnreOpay, «I'eomerpus», « BeposTHOCTE»?

Omeem: B metonuueckux pexkoMenmanusx no BeaeHuto POOII (mucbmo
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Munnpocsemenuss Poccun ot 03 mapra 2023 Ne 03-327) 006 ocoOGeHHOCTAX
IpernoAaBaHusl MaTEMaTUKA TOBOPUTCSA: «B Y4YEOHOM TIUIaHE OOpa30BaTEIbHON
OpraHu3allyy, a TaKyKe IPU BEACHUH KJIACCHOIO KypHasla B 7—9 Kilaccax yKa3bIBaeTCs
HAaUMEHOBAHME KOHKPETHOTO ydeOHOro Kypca «Anrebpa», «l'eomerpus»
i «BeposaTHOCTh M CTaTUCTHKA», a IPU BBICTABJICHUHM UTOTOBOI OLIEHKU B aTTecTar
yKa3bIBAaeTCsl HAUMEHOBAaHUE y4eOHOTro mpeamera «MareMaTuka» M MPOCTaBISETCS
OLIEHKA KaK cpeiHee apu(pMeTnyecKkoe roJJOBBIX OTMETOK MO TPEM yueOHBIM KypcaM
Y DK3aMEHAMOHHOW OTMETKH BBIITYCKHHUKA.

Bonpoc: Tloackaxure, mnoxanyiicra, MUMeeM JHM Mbl MPaBO pPeaM30BaTh
c 5 kiacca y4yeOHbI npenMer «MaremaTuka» Ha yriyoseHHoM ypoBHe? Ecnu na,
TO UMEEM JI MbI IIPaBo J00aBUTH | yac k yueOHOMY npenMery «Marematukay (Oyner
6 4YacoB B HENENI0), BHECTH HU3MEHEHHs B pabouyr0 mporpammy, a00aBUB
B COJIEpKaHHME MaTEPHUAJI MOBBIILIEHHOW CJI0KHOCTH, BHECS U3MEHEHUS B IUTAHUPYEMBIE
pe3yNbTaThl OCBOEHUS! yUeOHOr0 IMpeaIMeTa, U MOKa3aTh 3TO B CETKE y4eOHOrO IlaHa
KaK y4eOHbIi npeamer «MareMmaTukay (yriayOJaeHHbINH YPOBEHb)?

Omeem: DenepalbHbli TOCYAapPCTBEHHBI 00pa30BaTENbHBIM  CTaHIAAPT
OCHOBHOI'O 00I1Iero 00pa3oBaHUs, YTBEPKIACHHBIM MPUKA30M MHHIPOCBELIEHUS
Poccun or 31 wmas 2021 Ne 287, ycraHaBIuMBaeT BO3MOXHOCTb pPa3pabOTKU
U peanuzaluu 00pa30oBaTENbHON OpraHMu3alieil mporpaMm OCHOBHOTO OOLIEro
o0Opa3oBaHMsl, B TOM YHCIIE IPEAYCMATPUBAIOIINX YIITyOJI€HHOE U3yUYE€HUE OTAENIbHBIX
yueOHbIX mpeaMeroB. Kpome Toro, B mensax oOecnedyeHHus WHANBUIYATbHBIX
NoTpeOHOCTEeN 00yvaroluXxcsi 4acTh y4eOHOro IuiaHa, (popmupyeMasl ydacCTHUKaMU
0o0pa30BaTeNbHbIX OTHOILUEHUM W3 TEpPEeuHs, NpeasiaraeMoro o0Opa3oBaTeIbHOU
praHusanuen, BKIIOYaeT Y4yeOHbIE NpeaMeThl, yueOHble Kypchbl (B TOM 4YHUCIE
BHEYPOUHOI JEATEIBHOCTH ), ydeOHbIEe MOIYJIH IO BEIOOPY 00yUaromuxcs, pouTenen
(3aKOHHBIX TMPEJICTABUTENEH) HECOBEPIICHHOJIETHUX OOY4YaloMMXCA, B TOM YHCIIE
NpeayCMaTpUBaIOIIUE YIIIYOJIEHHOE HW3Y4YEHUE YUYEOHBIX MPEAMETOB, C LEJbIO
YVIOBJICTBOPEHUSI  PA3JIMUYHBIX HWHTEPECOB oOydaromuxcs. Takum  00pazom,
oOpa3oBaTenpHasi OpraHu3alus MOXET UCIOJb30BaTh Yachl U3 4acTu, (popmMupyemMoin
y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOUICHWM, 7Sl yIriIyOJEHHOTO M3yYEHHUs, MOXKET
BHOCUTh B pabouue MpOrpaMMbl JOMOJIHUTEIBHOE COJAEPKAHUE U IUIAHUPYEMBbIE
pe3ynbTathl, He YOupas U HE COKpalliasi HUYero u3 Toro, 4ro 3apukcuposano OI'OC.

Bonpoc: Ecmun obOywarommiicas B 10 kiacce yHHMBEpPCAlIbHOIO — Mpoduis
BbIOMpAET AJsl yriayOlIeHHOTo u3ydeHus: GU3UKy U anredpy, JOJKEH JId OH BbIOUpATh

JUIsL YTy OJICHHOTO U3Yy4€HHUsI TEOMETPHIO?
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Omeem: VY4YeHUK BbIOMpaeT [Uisi YIIYOJIEHHOrO M3y4YeHUs MpPEeaMET,
a HE OTHEeTbHBIC KypChl, BXOAIUEe B HeTo. Ecii oH BBIOpan mpeameT «MareMmaTukay
Ha YIJIyOJICHHOM ypOBHE, TO BCE TpH Kypca: «AyredOpa W Hadajga MaTeMaTHYEeCKOTO
aHanuza», «['eomerpusi», «BeposTHOCTL M CTATUCTHKA» — OH JOJDKEH HU3y4daTh
Ha Yri1yOJeHHOM YpPOBHE, Ha YTO JOJDKHO OTBOJUTHCS HE MEHee 8 4 B HEJENo.
Breibupars 111 yruryOsieHHsl OTACNBbHBIE Kypchl B paMKax y4YeOHOro mpeameTa
«MareMaTuka» yUeHHK HE MOXKET.

Bonpoc: B cootBerctBuu ¢ yueOHbiM mianom MBOY COIIl Ha npoBeneHue
ypoKkoB anreOpnl (yrinyOneHHsld ypoBeHb) B 10 kiacce BwimeneHo 102 wgaca, HO
B KOHCTPYKTE JI0JDKHO ObITh HEe MeHee 136 yacoB. Kak mocTynuTh B JaHHOW CUTyaIuu?

Omeem: Ilporpamma Kypca  MaTeMaTUKH  yIIyOJEHHOTO  YPOBHS,
COOTBETCTBYIOIIas (eaepaibHOM, HE MOXKET OBbITh peaju30BaHa 3a MEHbIIEE
KOJIMYECTBO YaCOB, ITOATOMY B JJaHHOM CIIy4ae WM peub JOJKHA UATH O MPOrpamMme
0a30BOT0 ypOBHSI, WJIM HaJ0 YBEIWYMBATh 4YUCIO 4YacoB. Eciau obOpasoBaTesbHas
opraHu3aius BeIOMpaeT QeaepaabHyl0 IporpaMmy yIriIyOJIC€HHOTO YPOBHS H3y4ECHHUS
MaTeMaTUKH, OHA JOJI’KHA BBIICIISTH Yachl B COOTBETCTBUU ¢ YueOHbIM mtanoM DOIT
JUISL yTITyOJICHHOTO YPOBHS.

Bonpoc: Moxuo nu, coctaBisisi pabouyio nporpammy B KoHcTpykTope,
B TEMATUYECKOM IJTAHUPOBAHUYU MEHSATh HA3BAHUSI TEM, KOTOPBIE B HEM MPE/JI0KECHBI?

Omeem: HeT, MEHATh HAa3BAaHUSI TEM B TEMATHUYECKOM IJIAHWUPOBAHUM HEJB3SI.
MoxHO miepepacnpee/iuTh Yachl Ha U3y4e€HHE TEeM B paMKaxX OJIHOTO Kypca

W/Uau 100aBUTH NOIMOJIHUTEIbLHBIE TEMBI.
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TemaTHyecKui aHAJIU3 NMPEAMETHOTO0 COACPKAHUS

MaTeMaTHKH, PUu3nKu, XuMum, 6mojoruu B 7, 8, 9 kiaccax

I[MTPMJIOKEHUE 1

Oo0mmue noHATHSA ‘ MaremaTuka ‘ Pusuka Xumus buoaorus
Beanuunnbl
Ckopoctb OtHowenue pacctogHua | CKOpOCTh Kak BEKTOpHAas [TonsiTHE «CKOPOCTHY Hcnonp3yercs
KO BPEMEHH, 32 KOTOPOE | BEJIMYMHA, CPEIHSS CKOPOCTb, UCITIOJIB3YETCS IIPU ONMCAHHUU POCTA
JAaHHOE PACCTOSIHUE MI'HOBEHHAsl CKOPOCTh, Ipaduk, IPUMEHHUTENBHO K BpeMEeHH | nomyJisanuii (8 Ki1.)
OBLIO MPOHICHO dbopmyel (7, 9 xi1.). CpenHsist MPOTEKAHUS PEAKIIUM.
Y MTHOBEHHAasl CKOPOCTb Teja CKOopoCTh XMMHUYECKON
[P HEPAaBHOMEPHOM JIBUYKEHUH. peaKkuu — U3MEHEHNE
I'paduueckas uHTEpIIpETALUS KOHLEHTPALlMH BEILECTB
CKOPOCTH, ITPOMIEHHOIO ITyTH B €IMHUILY BPEMEHU
U TIepeMenIeHus (9 xi1.)
JUISL IPSIMOJIMHEITHOTO JIBUKEHMUS.
JInneliHas CKOPOCTb, YIJIOBas
CKOPOCTb IIpY PaBHOMEPHOM
JBUKEHHUHU 110 OKPY>KHOCTH.
CkopocTb npH JBUKEHUU
10 OKpY>KHOCTH. CKOpOCTh
pacnpocTpaHeHus BoJHBI (9 ki)
[Tnomane CrnoxHoe NoHsATHE, [Inomanp nonepeyHoro ce4eHus CKOpoOCTb reTeporeHHbIX KopneBoe nurtanue

onpeaensieMoe
aKCMOMAaTHYECKU.
Ywnciennas
XapaKTEePUCTHKA,
BBOIMMAsT

JUTSL OTIPEJICIIEHHOTO
KJacca IIOCKUX
TEOMETPHUECKUX PUTYD.
ITmomans — 3TO

byHKUHMS, 17151 KOTOpOH

u Marepuana. 3akon Oma (8 ki1.)

peaKkuuii onpeaenseTcs Kak
MU3MEHEHNE KOHIIEHTpaluu
pearupyoux BelecTB

Ha €IMHHULIE TUIOIIA N
MOBEPXHOCTHU B €AMHHUILY
BpemeHH (9 Ki1.)

" BO3YIITHOC IMUTAHUEC —
IUIOIAAb KOPHEH M KPOHBI
(6 k1., 6a30BBIN YPOBEHB)
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BBITIOIHSIFOTCS
CJIETYIOIINE CBOMCTBA:

MI0JIO)KUTEIIbHOCTB;
aJTUTUBHOCTb;
MHBapUaHTHOCTh
U HOPMHUPOBAaHHOCTh
Macca He onpenensercs, Macca kak Mepa uHepTHOCTH Tena. | [lonstue «macca» Hcnons3yercs
UCIOJIb3YEeTCs JIaGoparopHas paboTa HE BBOJMTCS, & UCIOJIb3YETCs | I XapaKTePUCTUKU
IpY PEUICHUH 33134 «M3MepeHne Macchl Ha PIYaKHBIX | IPH OMHCAHUM TaKUX KHUBBIX 00BEKTOB (59 KI1.)
Becax» (7 ki1.). Macca kak 00BEKTOB, KaK aTOM Y 3JIEMEHTOB B ’KMBbIX
Mepa UHEPTHOCTH Teja U MOJIEKYJIa, a TAK)Ke oObekTax (9 ki.).
B IIOCTYTATEJIbHOM JIBH)KEHUH IPU PELICHUU pacueTHbIX Hcnons3yercs
(7 k1., yrinyOneHHbIH YPOBEHb). XMMHYECKUX 3ajiau. IIPY ONMCAaHUU OOBEKTOB,
Macca kak Mepa rpaBUTallMOHHBIX | B 8 kiacce BBogsTCS BBIIIOJIHEHUH
cBoiicTB (9 K1) IOHATUS «OTHOCUTEIIbHAS 1abopaTopHbIX padoT,
aToOMHast A, PELICHUH YKOJIOTHUECKUX
«OTHOCHTEJbHAS 3aj1a4
MoJIeKyJsipHas Macca Mry,
«moJsipHas Macca M»
Temnepatypa He onpenensercs, N3ydaeTcs Kak TEIIOBOe ITonsatue «remneparypa» X1aJHOKPOBHOCTb

HCIIOJIB3YCTCA

IIpU BBCACHHUU
OTpULATCIIBHOTO YHCJIa
U IIpH pCIICHUU 3a1a4

COCTOSIHHE T€JI, CBSI3b
CO CKOPOCTBIO TEIIOBOTO
JBIKeHUs yacTull (7 KiL.).
CreneHp HarpeToCTy Ted,
TeMIeparypa Kak Gpundeckas
BEJIMYMHA U KaK XapaKTepUCTUKA
TEIJIOBOTO PaBHOBECHS CUCTEMBI.
[IpaBusa u3mMepeHus TemMreparypsl
(memoHcTparus). smepenue
TeMIIepaTypbl PH MOMOIIU
XKHUJKOCTHOTO TEPMOMETpa

U JIaTYMKA TeMIIepaTyphbl
(;maboparopnas padorta).

CBs13p TEMIIEPATYPHI CO CPEAHEN

HE BBOJIUTCS, a UCIIOIb3yeTCS
IPU OMHCAHUU yCIOBUIN
MPOTEKAHUS XUMHYECKHUX
peakiuii (8 KJi1.), ONMCaHUU
TUTIOB KPUCTAJUTMYECKUX
pemieTok (9 Ki1.), U3yu4eHUuu
ra3000pa3HOr0 COCTOSTHUN
BeleCcTBa (Ha yriIyOJIeHHOM
YPOBHE UCTIOIB3yETCs
ypaBHeHUe MeHieneena-
Kianeitpona)

¥ TEeTUIOKPOBHOCTH,
abuotuueckue HakTopsl
cpensbl (8 Ki1.)
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KUHETHUYECKON dHEpPruen
TEIJIOBOr'O IBM)KEHUS YACTHIL.

TemnepaTypHbI€ IIKaJIbI 110 LIKaJIE

KenbBuna u mkane Lenbcus
(8 ki1.)

O06Bem He onpenensiercs, N3mepenne o0bema KUIAKOCTH O06nem pacTBopa O0BeM JIETKHX YeIOBEKa
UCIIOJIB3YETCS U TBeporo Teina (1aboparopHas HE0OXO0IMMO 3HATh TSI €T0 Kak wuiocTpanus (9 ki)
IIPU PEIICHUN 3a]a4 pabota). [lepexon ot onHOM IPUTOTOBJICHUS, 00bEM Taza
€MHHUILIbI U3MEPECHUS (8 KJ1.). DTH BETUYUHBI
K npyroi. M3amepenue riomaau UCTIONB3YIOTCS
u o0bema. MeToJ1 najeTku IIPU PEILIEHUU PaCYETHBIX
(;maboparopnas padota) (7 ki1.) XUMUYECKHX 3a]1a4.
OO6beM raza BXOAUT
B ypaBHeHUe MeneneeBa-
Kitaneiipona u ucnose3yercs
IpU pPEIIeHUH 3a1a4
Ha ra30BbI€ 3aKOHBI
(yrinyOGueHHbIH YPOBEHb)
Bpewms He onpenensercs, basoBas pusnueckas CKopocTh XUMHUYECKOI Hcnons3yercs
UCIIOJIb3YETCS BEJIMYMHA. Y HUBEPCAIBHO pEaKIUyU KaK U3MEHEHUE pu 00CYXIEHUH
IIPU pEIIeHUH 3a1a4 HEu3MeHHas, popMma KOHLIEHTpALUN BEreTaloOHHOIO Meproja
npoTeKaHus PU3NIECKUX pearupyrommx BeIeECTB y pactenuit, (7 k1.,
npoueccos. Mcnons3yercs B €IMHUILY BpeMeHH (9 Ki1.) yTayOJIeHHbINH YPOBEHbD )
B (hopMmynax, rpadukax
(yHKIMOHATBHOM
3aBUCHUMOCTH KOOPJAWHATHI
OT BpEMEHH, CKOPOCTHU
OT BPEMEHHU
IIpY IPSIMOJINHEWHOM
PaBHOMEPHOM JIBUKECHUH,
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM JIBH)KEHUU
(7,9 x1.)
JUinHa He onpenensercs, [Inouaap NonepeyHoro Ce4eHusl Poct (59 xi1.)
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HCIIOJIB3YCTCA
IIpu pCUICHUH 3a1a4

IIPOBOJHUKA U €T0 JUIMHA (8 KIL.).
JInHa BOJTHBI (MEXaHUYECKHE
BOJIHBL: TTPOJOJIbHbIC

U TIOTIEPEYHbIEC BOJIHBI, 3ByKOBBIE
BOJIHBI) (9 K1)

DHeprus DHeprusi — KOJIMYECTBEHHAs Mepa | DHEPrusi XMMU4YECcKou cBA3u. | CoJIHeUHas SHEPTrus
JBIKEHUS U B3aUMOJCHCTBUSA BCEX | DHEPrusi, BhIACISAIOMIASICS (6, 7 K11.), DIEKTPUUECKUI
BUJIOB MaTepuu. MexaHuuyeckas WM TTOTJIOLIAIOIIAsICs UMITYJIbC, paboTa MBIIIII,
SHeprus (KUHeTUYecKas IIpY IPOTEKAHUU AT®, o6meH BeriecTB
Y TIOTEHLIMaTbHAs SHEPTus). XMMHYECKOH peakuuu (8 KJ1.) | ¥ mpeBpalleHnue 3 Heprun
3aKOH COXpaHEHUS SHEPTUU (aHepreruyeckuii o0OMeH)
B MexaHuke (7 k1.). BHyTpenHss (9 ki)
SHEprus. 3aKOH COXpaHEHUs
Y TIPEBpAIICHUS SHEPTUU
B TEIUIOBBIX Iporieccax (8 Ki.).
[ToTenuuanpHas SHEPTUA TeNa,
MIOJIHATOT0 HaJl TOBEPXHOCTHIO
3emiu. [loreHnaneHas
SHEPTUs CXKATOM MPYKUHBL.
Kunernueckas sneprus. Teopema
0 KHHETUYECKON IHEPTUHU. 3aKOH
U3MEHEHHUS U COXPAHEHUs
MeXaHW4YeCKoM 3Hepruu (9 Ki1.)
KoHnuenTpanus He onpenensercs, Konnenrpanus kak ¢pusnyeckas KoHuenTpanus Bemecrsa, DU3NOIOTUYECKUI PACTBOP
UCIIOJIb3YETCS BEJIMYMHA, paBHAs OTHOLIEHUIO B TOM 4ucCle KOHUeHTpauus | (9 ki1.), uCHoIb3yeTcst
IIPY PELICHNN 3aa4 qucia 4yacTull (AaTOMOB, MOJIEKYJI, | pAaCTBOPEHHOTO BEIIECTBA! IIPYU U3YUYEHUH SBIJICHUS
HMOHOB) K 00b€MY, B KOTOPOM OHU | MaccoBas J0JIst 0CMOCa; COCTaB BO3AyXa
HaXOoJATCs pacTBopeHHOro BemecTBa W | (7, 9 Ki1.), HcTIoNb3yeTcs
(8 xi1.), MOTIsIpHAs MIPU U3YYCHUH TEMBI,
KoHUeHTpauus C JbIXaHUE YEJIOBEKA
(Ha yriy0JIeHHOM YPOBHE) (razoobmen) (9 ki1.)
HaBnenue JlaBnenue kak puznyeckas IIpu nzyuyenuun Typrop BBoaUTCA

BEJIMYMHA XapaKTepPHU3yeT
WHTEHCUBHOCTh BO3JIEHCTBHSI CHJIBI

ra3000pa3HOr0 COCTOSHUSA
BEIIECTBA UCIIOJIb3YETCs

IIpY U3YYEHUU CTPOEHUS
PaCTUTEIBHOMN KIETKU
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Ha TuIoIaas (popmyrna,
(yHKIIMOHANBHAS 3aBUCUMOCTD
CWJIBI Ha IJI011a/b). JlaBieHue Kak
MpolLiecc nepeaayu, AaBIeHus
yepes cpeny. JlaBneHue TBepAbIX
TeJ, XKUAKOCTEH U ra30B

¢busnveckas BeJIMYMHA
«naByeHue» (8 Ki.)

U SIBJICHUS I1J1a3MOJIH34,
OCMOC BBOAUTCS

pY U3yYCHUU
MHHEPAIbHOTO TUTAHUS
pacrenuii (7 xi.,
yIIIyOJICHHBIH YPOBEHB ).
Kopuesoe nasnenue,
UCTIONIB3YETCS

pY U3yYSHUU
MHHEPAIbHOTO TUTAHHS
(6 k1., 6a30BBIN YPOBEHB;
7 K11, yriyOJaeHHBIN

YPOBEHB)
[TnoTHOCTH [TnoTHOCTH BeniecTBa. CBA3b [Ipu xapakTepucTuke Hcnons3yercs
TUIOTHOCTH C KOJTMYECTBOM (U3NIECKUX CBOICTB npu 00CYX/IEHUH CBOICTB
MOJIEKYJI B €IUHHIIE 00beMa BEILIECTB U PACTBOPOB Cpea U3HU U ajianTanui
BemiecTBa. OmnpeneneHue YKa3bIBAIOTCS MX TUNIOTHOCTh, | OPTaHU3MOB K YCIOBHUSIM
IUIOTHOCTH TBEPJOTO Tela IUIOTHOCTb PacTBOpa B CPaBHEHMHU IUIOTHOCTH
(;maboparopnas padorta). (Ha MPOTSHKEHUHU BCETO Kypca | cpell (BOIHOM, HA3eMHO-
dopmyiia, 3aBUCUMOCTH MacChl XMMHN) BO3/YIIHOM, TOYBEHHOIN)
oT o0beMa. CMecH U CILIaBBl. (7 x11.); mpu U3yuyeHUU
IToBepxHOCTHAs U JTMHEHHAs Tembl «Onopa U ABHKEHHUE
IJI0THOCTS (7 KII.) y )KMBOTHBIX» B paMKax
00CyKIeHUS IBIKEHUS
B pa3IUYHBIX cpenax (8 Ki.)
DneKTpo- CriocoOHOCTh Pa3TUYHBIX Hcnonb3yercs Hcnons3yercs
MIPOBOTHOCTH BEIIIECTB MPOBOJINTH JUTSL XapaKTePUCTUKA TP U3YYEHUH CTPOCHHS
AIIEKTPUUYECKHUI TOK (u3MYEeCKUX CBOICTB U QYHKIMOHUPOBAHUS
(TPOBOIHUKH, HETIPOBOIHUKH, pa3IMYHBIX BEIIECTB HEHpOHa — MUEIMHOBAS
MIOJTYTIPOBO/IHUKN ). (MeTasIoB U MX CIIAaBOB, obomouka (9 ki1.)
ComnpoTuBIICHHE TIPOBOJHHKA. HEMETaJJIOB BEUIECTB,
VY nenpHOE CONPOTUBIICHHE CJIO’KHBIX BEIL[ECTB)
BemiecTna (8 Ki1.)
KonnyectBo OcHOBHbIE MOJOKEHUS KonuyecTBo BeuecTsa n —
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BCIICCTBA

MOJIEKYJIAPHO-KUHETUYECKON
TEOPHUH CTPOEHUS BEILIECTBA,
B pa3zelie TEMIOBBIE IBJIICHUS

(8 xi1.)

MOPIIHS BEILIECTBA,
coJieprKaliasi OnpeeIeHHOe
YHCJIO YacTHIL (ATOMOB,
MOJIEKYJI, HOHOB).
Hcnone3yercs npu pelieHun
pacUeTHBIX XUMHYECKUX
3a1a4 B TEYCHHUE BCETO
BPEMEHH U3YUYCHUS] XUMUU
Kak Ha 0a30BOM, TaKk

U Ha yriayOJeHHOM ypOBHE.
Ha yrny6iienHom ypoBHe
IPU PEIICHUN XUMHYECKUX
pacyeTHbIX 33134
UCIIONIB3YETCS YpaBHEHHE
MenaeneeBa-Knaneipona,

B KOTOPOE BXOJIUT
KOJINYECTBO BEIIECTBA

Cuna Toka Cuna Toka — 9T0 pu3ndeckast Ha yrny6nennom ypoBHe

BennunHa. CKOpPOCTh Hcnonb3yercs pu pemeHnn

MIPOXOKICHHUS 3aps/ia yepes pacueTHBIX 3a7a4

CeYeHHUe TIPOBOJIHUKA, C WCIIOJIH30BAaHUEM 3aKOHA

WHTEHCUBHOCTD JBUKCHHUS ®dapajes npu U3y4eHUN

3apsSUKEHHBIX YaCTHUII TeMbI «DNEeKTpoau3» (9 K.,

B AJIEKTPUYECKOM 1IETH, U3MEPEHUE | YIIIyOJIEHHBINH YPOBEHB)

CHJIBI TOKA ITPUOOPOM —

amnepmerpoM. ®opmyna, rpaduk

3aBUCHMOCTH CHUTBI TOKA

OT HampsbKkeHus (8 Ki1.)

CtpykrypHble ¢popMbl MaTepuu / YPOBHH OPraHU3aIlUl MATEePUH

MeraypoBeHb ATtMmocdepa 3emu PaccmatpuBaercs HupkagHbie pUTMbI
KaK ypOBEHb 1 aTMocepHOe JIaBlIeHHUE. AJIEMEHTHBIN COCTaB (9 k1., yroyOneHHBII
OpraHHu3aIu [IpuuuHbI cymiecTBOBaHUS KOCMUYECKUX 00bEKTOB ypoBeHb). BiusHue
MaTepun BO3YITHOW 000JI0YKH 3eMITH KaK TIOJITBEPKICHHE MIPOIOJKUTEIILHOCTH

(7 xi1.). MarauTHOE T10J1€ 3eMIIH

MaTCpruaJIbHOI0 CIUMHCTBA

CBCTOBOI'O JHA
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(8 ki1.). CkopocTh cBeTa

BO BceneHHOM, IBH)KEHUE TITIaHET
Bokpyr Couniia, [Tepas
KOCMHYECKasi CKOPOCTh (9 Ki1.)

MuUpa

Ha HEHPOTryMOPAaJIbHYIO
PETyJISILMIO YeTI0BEKa

MakpoypoBeHb
KaK YpOBEHb
OpraHu3anuu
MaTepuu

TBepaoe Teno, B3auMoACCTBIE
TeJ KaK MPUYMHA U3MEHEHUS
cKOpocTH JBUxKeHus Tei (7, 9 Ki.).
Macca kak Mepa HHEpTHOCTH Teja
(7 ki)

H3yyarorcs Tena u cBOKCTBA
BEIIECTB, U3 KOTOPHIX OHU
COCTOSIT.

Paznuumne mexay Tenom

Y BEILIECTBOM (8 KII.)

OpranusMm Kak Teio KUBOU
IPUPO/IbI, TKAHB, KIIETKA
KaK ypOBEHb OpTaHU3aIIH
TEJI BBOJUTCS B 5 KJlacce,
pa3BuBaercs B 5-9 knaccax.
BBenenve noHsaTus

0 CTPYKTYypHOH
OpraHu3aIuy KU3HU

(5 xi1.). YpoBHeBas
OpraHu3aIys KU3HU

(7 x11.). YpoBHU
OpraHu3aIK XUBOTHOTO
opranusma (8 Ki1.)

BemntecTBo kak

CTpyKTypHas ¢popma
MaTepun

ArperaTHble COCTOSTHUS BELIIECTBA
(razooOpa3Hble, KHUJIKHE, TBEP/IbIE)

BemectBo — 0CHOBHOE
IIOHATHUEC B XUMHU,
MOCKOJIbKY XUMHS — HayKa

0 BeIIeCcTBaxX, MX CBOMCTBAaxX
U TIPEBPAILICHUSX.

DTO onpeereHne XUMUHU Kak
HAyKHU JAETCs YK€ Ha CaMOM
IIEPBOM YPOKE XUMHUU

B IITIKOJIE

BBogstcs nonarus
MHUHEPaTbHBIX

U OpraHMYEeCKUX BEIIEeCTB

B KQ4eCTBE O3HAKOMJICHHSL.
Hcnonw3yercs nanee

NpY U3yYeHHUH Tporiecca
dorocunTe3a,

BBEJICHUY TTOHATHH
«TIUTATEIbHBIE BELIECTBAY,
«KaJOpUHUHOCTHY (8, 9 KIL.).
Huddysus BerecTB
WCTIOIB3YyeTCs

pu OOBSICHEHUH JIBHKEHUS
BEIIECTB CKBO3b KJIIETOYHYIO
MeMOpaHy

Ha YpOBHE YIIOMUHAHHUSA,

B TeMe «POTOCHHTE3Y,
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py U3y4eHUH QyHKIUN
KJIETOYHOI MEeMOpaHBI.
MonexynspHo-
KHHETHUYECKast TEOPUs KaK
TEOPHsI HE YIIOMHHAETCH,
HO HcnoJib3yeres (6, 7 Ki1.)

BemectBo
(Morekya) Kak

CTpYKTypHasi popma
MaTepun

MonekyJiia B paMKax CTpOEHUS
BEIIECTBA KaK MeJbyaiiiast
YacTHIIa JAHHOTO BEIIECTBA,
mudy3us Kak IBUKEHUE

yacTuIl BemecTa (7 KIL.).
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON
TEOPHH CTPOCHUS BelecTBa (8 KiI.)

[TonsTue «Monexya»
BBOJIUTCS B HaYaje U3y4CHUS
XUMHH IIPU PACCMOTPEHUHN
ATOMHO-MOJIEKYJISIPHOTO
yuenus. [Ipu atom
OTMEYAETCsl, YTO HE BCE
BEILECTBA COCTOSIT

U3 MOJIEKYJI, KaK 3TO ObLIO
IIPUHATO CUNUTATh PaHbLIE:
U3 MOJIEKYJI COCTOSIT TOJIBKO
BEILECTBA MOJIEKYJISIPHOTIO
crpoenus. UMeHHO K HUM
MIPUMEHUM 3aKOH
IIOCTOSIHCTBA COCTaBa

Hcnonw3yercs B Teme
«OOMeH BelecTB» Kak
PEBPAICHIE MOJICKYJT
OpPTraHUYECKHUX COCTMHCHUI;
B TeMe «O0muii 0630p
KJIETOK U TKaHEH» Kak
CTpPOEHUE OEIKOB, JIUMHJIOB,
HYKJIEMHOBBIX KUCJIOT;

B TeMe «OnopHo-
JIBUTATEIbHAS CHCTEMa
KaK MOJICKYJIIPHBIC
MEXaHU3MbI COKPAIICHUS

U pacciiabIeHUsT MBIIIIII

(9 k11.). B 6nonmorun
UCTIOJTB3YETCS
cnenugpuIecKoe MOHATHE
«MaKPOMOJICKYIIBD)

BemectBo (aTom)
KaK CTPYKTypHast
¢dbopma MaTepun

Ctpoenue atoMma (8 ki1.). OnBITHI
Pezepdopna u mianerapuas
MOJIeJIb aTOMa, MOJIENIb aTOMa
bopa, ctpoenue aToMHOrO s7pa,
sJICpHBIE PEeaKIIny,
PaanoaKTUBHOCTH (9 KI1.)

Ha ypoBHe mukpomupa
M3Yy4aeTcsi CTPOCHHUE aTOMOB,
MOJIEKYJI, UOHOB.
[TomuepkuBaercs
HETPUMEHHUMOCTb 3aKOHOB
KJIACCUYECKOM MEXaHUKH K
OOBSICHEHUIO CTPOEHUS
aroMa. C mOHATHEM «aTOM)»
B Kypce XMMHUU IIKOJIbHUKU
3HAKOMSATCS B HaJaJie

8 Ki1acca, u3yvasi aTOMHO-

ITonsaTHE XUMUYECKUIA
3JIEMEHT BBOJUTCS

B TeMe «)KuBas 1 He:)KUBas
MPUPOJIa» KaK KOHCTATAIIH
(5 xi1.). 3HaueHue
OTIpEeIeTICHHBIX
XUMHYECKUX IJIEMEHTOB
(a3oT, pocdop, kamuii)
JUISL pOCTa U Pa3BUTHUS
pPacTUTEIHLHOTO OpraHU3Ma
(7 xa1., yriyOaeHHBIH
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MOJIEKYJISIPHOE YUEHHE.
B npouiecce nzyueHus Xumuu
IIpe/icTaBIeHUE 00 aToMe
pacuupsieTcs

U yriryOssiercs.

B Tteme «Ctpoenue atoman
paccMaTpUBaIOTCS
CJIEYIOIINE TOHSTUS:
PanMoaKTUBHOCTb, SI/IPO,
IPOTOHBI, HEUTPOHBI,
AJIEKTPOHBI, HIIEKTPOHHAS
000J104Ka, XUMHUYECKHIA
JJIEMEHT, U30TOIIHI,
n300apsl (Ha yriryOJIeHHOM
YpOBHE), HOHBI (IIPOCTHIE) —
KaTHOHBI U AHHOHBI.

[Ipu n3yuenuu ctpoeHus
aToMa IIKOJbHUKHU
3HAKOMSTCS C OIBITAMHU
Pezepdopna

o 6oMOapaAUPOBKE 30JI0TON
dhonbru aneda-yactTunamu,
KOTOPBIE MTO3BOJIMIN
MIPEUIOKUTH TUTAHETAPHYIO
MOJIeNIb aTOMa, U MOJIy4aroT
MIPEJICTABIICHUE O MOJIEIH
aroma bopa

YPOBEHB)

BemectBo (MoHBI

U IpyTHE
3apsKEHHBIE
YaCTHIII) KaK
CTpyKTypHas hopma
MaTepuun

JIBa poJia 2IIEKTPUYECKUX 3apsii0B,
B3aUMO/ICHICTBUE 3aPSKEHHBIX TET,
3JIEMEHTAPHBIN JJIEKTPUYECKUN
3apsn (8 Ki1.)

B kypce xumuu, HaunmHas

¢ 8 xnacca,
paccMaTpuBalOTCs
CJIEIYIOIINE 3apsKCHHBIC
YaCTHUIbI: POTOHBI,
BHCKTPOHBI, HNOHBI (KaTI/IOHBI
Y aHUOHBI) MTPOCTHIE

Ucnonw3yercs noustue
HMOHOB B TEME MOTECHITHAIT
MIOKOSI ¥ TOTEHIIHAT
newcteus (9 i1,
yIyOJIeHHBINH YPOBEHbD),
pu 00BICHEHUH
MEXaHHU3MOB PabOThI
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1 CJIOXKHBIC

cepana 1 BJIUMAHUA NOHOB
KaJIus

3aKOHBI U 3AKOHOMEPHOCTH

3akoH COXpPaHCHHA
MacCChbl

W3yuaercst B MexaHUKe (JIBIKECHHE
TCJI B T'PABUTAUOHHBIX ITOJIAX,
CBSI3b MACChl U SHEPTUU

B KBaHTOBOH (u3uke (9 Ki1.)

3aKOH COXpaHEHHUS MacChl
M3Yy4yaeTcsi B Havaje Kypca
xuMuH B 8 knacce. Ha 3akone
COXpaHEHHUS MacChl
COCTaBJISIIOTCS] YPaBHEHUSI
XUMHYECKUX PEaKIui

(Ha MPOTSKEHUU BCETo Kypca
XUMUH)

OOMEH BEILECTB:
IJIACTUYECKUN

Y SHEPreTUYECKUI

obmeH (9 xi1.).
Hcnonp3yeTcs 3aKoH
COXPAaHCHHUS MACCHI

C TOYKH 3pEHUS
TIPEeBPAICHUS

U KPYTroBOPOTa BEIIECTB
(KauecTBEHHOE OIMCAHUE)

3aKOH COXpaHEHUsI
¥ B3aMHOTO
MpEBpAILICHUS
MEXaHUYeCKOU
JSHEpPruu

MexaHuuecKasi SHEpTHsl.
Kunernyeckast M moTEHITMATbHAS
sHeprus. [IpeBpanienue oaHoro
BHJIa MEXaHUICCKOU dHEPTUU

B JIpyroi. 3aKOH COXpaHeHUs
SHEpruu B MexaHuke (9 Ki1.)

3aKOH COXpaHECHHUS

U [IPEBPALLCHUS JHEPrUun
IPUMEHHUTEIBHO

K IIPEBPALICHUAM
XUMHYECKON YHEPTHU

B JIpyrye BUJIbI: TEIUIOBYIO
IIPY IPOTEKaHUHU
9K30TEPMHYECKUX PEAKIIHA,
INEKTPUUYECKYIO

B TOIINIMBHBIX 2JICMCHTAX
(mocneaHee — HE B OCHOBHOM
IITKOJIE)

Hcnonb3yercs

IPU U3YYEHUU TEMBI
«OrnopHo-ABUraTeIbHast
CUCTEMa» NpU 00BICHEHUHU
paboThl MbI (9 KiI.)

3akoH Apxumena

JleicTBUE KUIKOCTH U Taza

Ha MOTPY>KEHHOE B HUX TEJIO.
BriTankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanne
ten. Boznyxonnasanue (7 Ki1.)

Hcnonb3yercs kak
BBITAJIKMBAFOIIIAs CHJIa KaK
Croco0 MpUCocoOIeHUs
K OOMTaHHUIO B BOJHOMH
cpeze — IIaBaTeIbHbIN
y3bIpb (8 KII.)

3aKOH COXpaHEHMS
ANEKTPUIECKOTO
3apsijia

JIBa posia 2JIEKTpUYECKUX 3apsA0B.
B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona (8 ki1.)

Ha ocHoBe 3akoHa
COXpaHCHUA 3apdaaa
COCTABJIAKOTCS YPABHCHU A
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OKHCIIUTEIBHO-
BOCCTAHOBUTEIbHBIX
peaKuuii METOIOM
JIEKTPOHHOTO OasiaHca

3aKoH oNTUMyMa

3aKOHOMEPHOCTh — yCJIOBUS,
IPU KOTOPBIX JieiicTBUE
(akTopoB (Temmeparypa,
KUCIIOTHOCTb U JIp.),
BJIMAIOIIHX HA ITPOTCKAHUC
pEaKIiK, ONTUMAIIEHO

BBoautcsa xak 3akoH
sKoJioruu (8 Ki.).
PackpeiBaet rpaHuiisl
BBDKHBAaHUS 0CO0H/
MOy JISLUH/BUIA.
IToka3pIBaeT BIMSHUE
YCJIOBHM Ha OPTaHU3MBbI

3akoH
JTUMUTHPYIOIIETO
(hakTopa

3aKOHOMEPHOCTH —
JTUMHUTHPYIOIIAS CTAIHS

IIPY ONMCAHHUU CKOPOCTHU
CIIOKHBIX
(MHOTOCTaAMIHBIX ) PEAKITUI
(9 k1., yrmyOneHHbII

BBoautcst kak 3aK0H
9KoJoTUH (8 KIL.).
PackpbiBaeT BiusiHHE
(haxTOpOB Cpebl

Ha KU3HE/ICATEIIbHOCTh
opraHnu3mMa Wjir BUa

YPOBEHb)
MeToab! NO3HAHUA
MogaenupoBanue Kak | Maremarnueckoe Onucanne GpU3NIECKUX SBICHUIMA Hcnonb3yercs Mopnenu knerok (5-9 ki.).
METOJI ITO3HAHUS MOJEIUPOBAHUE C moMoILbo Mozenelt (7 Ki1.). IIpY HAIIMCAHWUU XUMUYECKHUX | Moaenu ctpoeHus

NIPU PEIICHUY 33134,
B TOM YHCJIE€ IPAKTUKO-
OPUCHTUPOBAHHBIX.
MonaenupoBanne

Ha pealTbHBIX MOJIENISAX
MaTeMaTHYECKUX
00BEKTOB C LETBIO
dbopMynupoBaHUs
TUIIOTE3 O HAJTUYUHU
CBOICTB

Monenu Mosekyit, Habop Mojemnei
aTOMOB CO CTEPKHIMHU

JUTSL COCTABIICHHSI MOJIEIEH
MOJICKYJI, Ta3a, dKHUIKOCTH

U TBepzaoro tena. Moaenu
TBEPAOTO, JKUIKOTO

Y Ta3000pa3HOT0 COCTOSTHUI
BemiecTna (8 Ki1.)

(bopMyn U ypaBHEHUH
XUMHUYECKHUX PEAKLIUN

(Ha IPOTSKEHUH BCEro Kypca
xumun). Ucnonp3yrorcs
TaK)K€ MOJIEJIM aTOMOB,
IApOCTEP>KHEBBIE MOJEITN
MOJIEKYJ, MOJIETN
KPUCTAIINYECKUX PEIIETOK.
B03MOXHO KOMIIBIOTEPHOE
MOJEIIMPOBAHNUE MOJIEKYJI

U XMMUYECKUX IIPOLIECCOB

C UCIIOJIb30BAaHUEM
BUPTYaJIbHBIX JJabopaTopuii

OHOIMOIMMEPOB, MOJIETh
riasa, yxa (9 xi.)
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OKCIIEpUMEHT
(byHnameHTaNbHBIHA
) KaK MeToJ{
MO3HAHUS

OmneiT Toppuuennm —
JI0Ka3aTeNIbCTBO CYIIECTBOBAHUS
aTMocgepHoro aaineHus (7 KiI.).
OnbiThl Dapajiess — OTKPHITHE
ANEKTPOMArHUTHOW WHIYKIIHH

(8 xi1.). OnbiTl HBtOTOHA —
JUCTIEPCHS CBETA, 3aKOHBI
MEXaHHKH, OnbITH Pezepdopaa —
MOJeJIb aTOMa, OIBITHI I'amuiies,
cBOOOIHOE MaJIeHue Tell — OCHOBBI
KUHEMATUKH U TUHAMUKH (9 KI1.).
OnbITHI IO MPOBEPKE 3aKOHA
Apxumena (7 ki.).

OnbIT IpcTena — CBs3b
3JIEKTPUYECTBA U MarHeTU3Ma

(8 xi1.)

XUMUYECKUN IKCIEPUMEHT
paccMarpuBaeTcs Kak OCHOBA
HU3y4ECHUS CBOMCTB BEIIECTB

OcHoBa n3yueHus
(bU3HOIOrUH KUBBIX
Opranu3moB. BBoaurcs

B 5 kiacce B TeMe «MeTobl
W3Y4YCHUS KUBOU
IPUPOIBDY, B JAJIbHENIIEM
HCIIOJIB3YETCS BO BCEX
KJ1accax

HaOmronenue kak
METOJI HO3HAHUS

Ha0uroienne 6poyHOBCKOTO
JBWDKEHUS, T y3un,
CMaYMBaHMS U KaMJUTSIPHBIX
spienuit (7 kn.) Habmonenue
TETUTOBOTO PaCIIMPEHUs Tell,
U3MEHEHME JaBJIeHHs ra3a

IIpY U3MEHEHUH 00beMa

IIPYU HArPEeBaHUU U OXJIAXKACHUU
(8 ki1.). Habmonenue
MEXaHUYECKOT0 JBM)KEHUS Tela
OTHOCHTEIIEHO Pa3HBIX Tel
0TCYeTa, TPEKOB B KaMepe
Bunbscona, perucrpanus
U3ITyYeHUS IPUPOIHBIX
MHHEPAJIOB ¥ MPOAYKTOB (9 KJ1.)

Ha mpotspxkenun

BCEro Kypca XUMUU
IIKOJIBbHUKH IPOBOAST
HaOJIr0/1eHUS 3a IPU3HAKaMU
1 XOJIOM IIPOTEKaHUs
XUMUYECKUX PEAKLIUN,

3a U3MEHECHUSIMU,
IIPOUCXOAAIIMMU

C BEILECTBAMU

N3ydeHne cTpoeHMs )KUBBIX
00BEKTOB Ha J1a00paTOPHBIX
paborax (6-9 xi.).
N3ydenue cTpoeHHst KIETOK
mucta (6 ki1.). U3yuenue
KHU3HEHHBIX IIUKJIOB
pacrenuii (7 Ki.).
Nzydenue crpoeHus
CKEJIETOB MTO3BOHOYHBIX
AKHUBOTHBIX

(8 xi1.)

IIpubopbl U HHCTPYMEHTHI

Becs! (ppiuaxxkHbie)

N3yuaercs kak gpusnyeckoe
YCTPOMCTBO B JIAOOPATOPHOU

Ha 6a3zoBoM ypoBHE
HE UCTHOJIB3YIOTCS.

B treme «Metoas! n3yueHus
KUBOM NpUpoab» (5 KiI.)
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pabote «OrnpenencHne MacChl
TeJa», pacCMaTpUBACTCS
YCTPOMCTBO PBbIYaKHBIX BECOB,
JUTS. BBEJICHUS TTOHSTHS IIOTHOCTD
BemiecTBa (7 K1)

Ha yrnyGnennom ypoBHe
MOTYT HCIIOJIb30BaThCS,
HarpuMep

IIPH BBIPAIIMBAHUH
KPHCTAJUIOB

JUISl IPUTOTOBJICHHS
HACBIIICHHBIX PACTBOPOB

Mukpockorn OnTnueckast cuctema MuKpockorna | Ha 6a3oBoM ypoBHe BBonutcs ¢ usyuenuem
(onTHuecKuil) M3y4YaeTcsi Ha TEOPETHUECKOM HE HCIIOJIb3YETCH. YCTPOMCTBA U TPUHIIHIIA
yYpOBHE U B paMKax abopaTopHbix | Ha yrmyOieHHOM ypoBHE paboThl, a TaK)KE TEXHUKH
pabort (9 ki1.) MO>KET UCTIOIb30BAThCS 6e30omacHOCTH (5 KI1L.).
TUISL U3y4eHUs] POPMBI Hcnonb3yercs
KPHCTAJJIOB IIPH BBITIOJTHEHUH
71a00paTOPHBIX paboT
110 U3YYEHUIO
MUKPOCTPYKTYp (5-9 K.,
0a30BbIi U YIIIyOJEHHBIN
YPOBHH)
DneKTpuIecKue Hcnonp3yroTes JaTIuKu Hcnonp3yrores npu Hanmmauu | Micnonp3yercst
JTaTYUKH TEMIEPaTyphl, HAMPSHKEHUS, G poBo 1abopaTopuu: IPY BBIIOJIHEHUH PaboT
OCBEIICHHOCTH pH-meTp nns onpenenenus [0 aHAIU3y aOMOTUYECKUX
KHCJIOTHOCTH PacTBOPOB, (baxTOpOB cpenpbl,
JATYUK DJIEKTPOIPOBOAHOCTH | (PU3HOIOTHH YEIOBEKA:
IpU U3y4YEeHUH TEOPUU uzyuenne YCC, yacToTbl
ANEKTPOITUTUIECKOM JIBIXaHUS, TEMITEPATYPHI
aucconuanuu (9 Ki.). TeJa, apTepruabHOTO
JlaTtuuk xuciopoaa nasneHus (8 ki.; 9 k.,
MOJKET UCIOIB30BAThCS yTIyOJIeHHBINA YPOBEHD )
TIPH BBITTOJTHEHUT
MIPOEKTHO-
HCCIIEOBATEIIbCKUX pabOT
Tepmomerp PaccmarpuBaercst Kak mpumep Ha 6a3zoBoM ypoBHe Ha 6azoBoM ypoBHe

HU3MEPHUTETBHBIX IPUOOPOB
(7 xn.). M3yuarotcst abcomoTHas

IMPaKTUYCCKH
HC UCIIOJIB3YCTCA.

IPaKTUYICCKH
HC UCIIOJIL3YCTCA.
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mkana (KensBun), mkana Lenscust
(8 xi1.)

Bo03M0XHO HCTIOJIB30BaHNE
Ha yriay0JeHHOM YPOBHE,
HaHpI/IMep JUUISA I/I3le€HI/I$I
3aBUCUMOCTH CKOPOCTH
peakuuu OT TEMIIEPATyPhl

Bo03M0XXHO HCIIOJIB30BaHNUC
Ha yriayO0JeHHOM YPOBHE,
Haan/IMep JUIA I/I3y‘IeHI/I$I
3aBUCUMOCTH CKOPOCTHU
peakuuu OT TEMIIEPATyPhI

[Tpubopsr

JUTSL U3MEPEHUS
JUTHHBI (JTMHEHKA,
pyJieTKa)

Ucnonp3yrorcs
IIPU IOCTPOEHUH
F€OMETPUUYECKHUX
yepTrexen

Ha npumepe nuneliku onucan
MPUHIUI ONPEACTICHUS [ICHbI
JeJIeHUs, Il BBOAA MOHATHS
MOTPEIIHOCTH, B Ta00OpaTOpHOI
pabote. Ha mpumepe 3tux
puOOPOB MOSICHAETCSI, KaK
HU3MEpUTH GUBNYECKYIO BEIIUYUHY
(7 ki)

Ucnonp3yrorcs

IPU U3MEPEHUU U3MEHEHUS
TPYIHOM KIETKH

npu abixanuu (9 Ki.).
JIuneiika ucmoiab3yeTcs
JUTSL U3MEPEHUS JJTAHBI
JUCTA MPH MPOBEICHUN
JKCIIEPUMEHTA

0 MOAU(PHUKAITUOHHOMN
M3MEHYUBOCTH (9 KII.,
yrIIyOJICHHBI YPOBEHB)

Jlyna, nuH3bI

N3yuarorcst, HCOIb3yI0TCs
JUISL U3MEPEHUS ONITUYECKON CHIIBI
JIMH3BI B TabOpaToOpHOM paboTe

(9 x1.)

BBogsarcsa B 5 knacce,
UCTONB3YIOTCS B 5—9
KJ1accax Ha JJabopaTOpHBIX
paboTax: METO/bl U3yUCHHUS
JKUBOW ITPUPOJIbI, U3yUEHUE
KJIETOK HPY TTOMOIIH JTYIIbI
¥ MUKPOCKOIIA, U3yYeHHUE
KO>KU Ha ThIJIHOM CTOPOHE
JaJI0OHU

OnexTpoHarpesa-
TeJIbHbIE TPUOOPHI
(JTramrb)

N3ygaercs MOIIHOCTD
ANIEKTPUYECKOTO TOKA
(MCKYCCTBEHHBII HCTOYHUK CBETA)
(8 xi1.)

JlaMITbl HCTIOTIB3YIOTCSA
TIpH TTPOBEICHUHT
71a00paTOpHBIX PaboOT
0 BBIPAIIMBAHUIO
pacTeHuil MeToJoM
THPOTIOHUKH

(7 k1., yriryOiaeHHBIH
YpOBEHB)

Mepnas nocya:

I/ICHOJ'IL3yeTCH AJId oNpeaACIICHUS

Mepnas nocya

Hcnons3yercs
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MEH3ypKa, MEpHBII
LUIVHIP, MEPHBIE
KOJIOBI

o0beMa )KUJKOCTH

B JJabopaTopHoOi pabore,

JUTSL TIOSICHEHUSI OTIPEICIICHUS
MOTPEUTHOCTH u3MepeHu (7 Ki1.)

UCIIOJIb3YETCS
111 I3MEpeHus oobema
BO/bI (PacTBOPOB),
IPUTOTOBIICHUSI PACTBOPOB

U MIPOBEICHUHN
1a00paTOPHBIX padoT:
WCCIICIOBAHUE JICHUCTBUS
(EepMEHTOB CITFOHBI

Ha KpaxMaJr;, HCCIIeIOBaHUE
JEHCTBUS HKEITYJ0YHOTO
coka Ha Oenku (9 Ki1.)

[TpuGopsr
JUTSL U3MEPEHUS
BpeMeHH (Jachl,

PaccmarpuBaroTcs kak npumep
M3MEPUTENBHBIX PUOOPOB (7 KII.)

Ucnonp3yrorcs
U MIPOBEICHUHN
71a00paTOPHBIX padOT

CEKYHJIOMED) Ha ONpeAeTICHNE YaCTOTHI
MyJbCa, CEPACYHBIX
COKpAILIEHUH, YaCTOThI
neixanus (9 xi1.)
Junamomerp Wzydaetcst kak mpuodop Hcnons3yercs
JUISL U3MEPEHUS CUIIBI, U MIPOBEJICHUHN
JUISL U3MEPEHUS CUIIbL 1abopaTopHOil pabOThI
B JabopaTopHbIX padotax (7 Ki1.) M0 U3MEPEHUIO CUJIbI MBIIII]
kuctu (9 k1., yriayOaeHHbIN
YPOBEHb)
Coobmaromuecs Nzyuaercs yCcTponHCTBO, TPUHITUTT Ucnons3yrorcst
COCY/IbI neWicTBus, npuMenenue (7 xi.) IpY IPOBEICHUH
JIEMOHCTpPAINN

HarHeTaLero JeicTBus
KOPHSI, HCTIAPEHUS BOJIBI
aucThsaMH (7 K.,
yIayOJIeHHbIH YPOBEHb)

SIBJjieHus U poecChI

TermoBble SIBJIEHUSA

Kpucrannuueckue u amopgHbie
tena. OObsICHEHUE CBOMCTB I'a30B,
KHUJKOCTEN U TBEPABIX TEJ

Ha OCHOBE MOJIOXKEHUI
MOJIEKYJIIPHO-KUHETHYECKON
teopuu. CMaunBaHue

B naugane 8 xiracca

MIpY U3YYEHUU TPU3HAKOB
HpOTeKaHI/IH XUMHUUYCCKUX
peakiuii OTMeUYaeTcs, 4YTo
OHHU MOI‘YT COHpOBO)K)IaTBCSI
BBIJICJIEHHEM
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Y KaluUIIPHBIC SBICHHUSL.
TennoBoe paciiupeHue u cxarue.
Temneparypa. CBsi3b
TEMIEPATyPbl CO CKOPOCTHIO
TEIUIOBOTO JIBMKCHUS YaCTHIL.
Buytpennss sueprusi. CriocoObt
W3MCHEHUS BHYTPEHHEH SHEPTUH:
TEIUIoONepeaya U COBEpIICHHE
pabotbl. Bunsl Temnonepenaun:
TEIUIONPOBOAHOCTh, KOHBEKITHS,
nznydyenne. KoamuecTBo TEmIoThI.
Y aenbHas TEMIOEMKOCTb
BellecTna. TenioooMeH

U TETJIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO OaaHca.
[1naBneHue u oTBEpACBaHME
KPUCTANTAYECKIX BEIICCTB.

VY enapHas TEIJIOTA INIABICHUS.
[Tapoobpa3zoBanue 1 KOHJIEHCAIIHSL.
Ucnapenue. Kunienne. Y nenbHas
TEIUIOTa MapooOpa3OBaHUSI.
3aBUCUMOCTh TEMIIEPATYphI
KHUIIEHHUS OT aTMOC(HEPHOTO
JIABJICHUS

WJTY TIOTJIOIIEHUEM TETLIOTHI.
3aTeM U3y4daroTcs
TEPMOXUMHYECKUE

peaKkuuu — SK30TepPMHUUECKHE
(C BBIZIETIEHUEM TEIJIOTHI)

U DHJIOTEpPMUYECKHE

(C morioIIEeHNeM TEIJIOTHI).
Ha ocnose
TEPMOXUMHYECKUX
yYpaBHEHU peakiuit
pemarTcs pacyeTHbIC
XUMHYECKHE 33]1a41

Huddys3us kak
SIBJICHUE

bpoyHOBCKOE BHKEHME,
muddyszus (7 ki.)

Juddy3us BemecTs
CKBO3b KJIIETOUHYIO
MmemOpany (9 k.,

yri1yOJIeHHBIN YPOBEHb).

[TocTymuienne
MHUHEpaJIbHBIX BEIECTB
B KOpEHb (6 KIL.,
0a30BbIif ypOBEHb,

7 KJ1., yri1yOJIeHHBIN
YPOBEHb)
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IlnaBaHue Teix Kak
SIBJICHUE

JlelicTBue ®KUJIKOCTH U ra3a

Ha MOTPY>KEHHOE B HUX TEJIO.
BritankuBaroias (apxumeioBa)
cuna. 3akoH Apxumena. [lnaBanue
ten. Boznyxomnnasanue (7 Ki1.)

[1naBanue akTuBHOE (PHIOHI,
KHTOOOpa3HbIE,
JTACTOHOTHUE) U MTACCUBHOE
(panuonsipum,
dopamunupudepsr).

[Toner u3yuaercs kak
CHOCO0 IBHKCHUS

(8 xi1.)

[eiicTBue JleiicTBUE )KUAKOCTH U rasza Kak wutroctpanus —
BbITAJIKHUBAKOLIEH Ha MOTPY>KEHHOE B HUX TEJIO. IJ1aBaTEIbHBIN My3bIPb
CHUJTBI BritankuBaromas (apxumenoBa) y pbI0 (8 KJ1.)

cuia. 3aKkoH ApxuMmena.

[LinaBanue ten. Bo3ayxoruaBanue.

(7 xi1.)
PeaktuBHOE Nmnynsc Tena. M3menenue PeaxktuBHOE NBH>KEHUE
JIBUKEHUE KaK nMmiyibca. mnynbc cuiibl. 3akoH Y PaKOB M F'OJIOBOHOTHX
SIBJICHUE COXpPAaHEHUS UMITYJIbCA. MOJUIKOCKOB KakK

PeaktuBHOe ABMxeHue (9 ki1.) WJUTFOCTPALIUS

pPEaKTUBHOCTH (8 KII.)

OTtpaxxenue 3ByKa 3ByK. ' pOMKOCTB 3ByKa U BbICOTa DXoNoKaIus

(7X0) Kak sIBJICHUE

ToHa. OTpakeHue 3ByKa.
Wudpa3Byk u yabTpa3Byk (9 Ki1.)

Y PYKOKPBIIBIX

U KUTOOOPAa3HBIX

B TeMe «OpraHbl 9yBCTB
KUBOTHBIX» (8 KJ1.)

I'openue kax
IIpouece

DHeprus TorMBa. Y aenbpHas
TEIUI0Ta cropanus (8 Ki.)

I'openue paccmarpuBaeTcs
B Hadaje 8§ Kjacca Kak OJIuH
M3 BUJIOB XUMUYECKHX
peaKuuii — B3aUMOJICHCTBUE
BEIIECTB C KUCIIOPOIOM,

B pe3yJIbTaTe KOTOPOTO
MPOUCXOAUT BBIJEICHUE
TEIUIOTHI U CBETa. 3aTeM
MOHSITUE PACIIIUPSIETCS:
BEILIECTBA MOT'YT TOPEThH
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HE TOJIBKO B KUCIIOPOJE,
HO U, HalpuMep, B XJIOpe

dorocunres

DOTOCUHTE3
paccMaTpuBaeTcs

NPU U3YYCHUH KUCIOPOaa
KaK OJIMH M3 CIIOCOOOB €ro
MOJTY4EHHSI B IPUPOJIC

(8 xi1.). Ilpu n3ydeHnn
YIJIEPOJa U €r0 COCIMHEHUMN
B 9 KJ1acce BHOBb TOBOPUM O
(doTocuHTE3€, MOCKOIBKY
3TOT MPOLECC MPOUCXOIUT
IPU YYaCTHUHU YTIICKHCIIOTO
raza. MexaHu3M peaxiuu
(oToCcHHTE3a HE U3yYaeTCH,
COCTABJISICTCS TOJILKO
CYMMapHO€ ypaBHCHHE

Nsyuaercs B paznene
«ITporeccer
KU3ZHEACSTEIIbHOCTH
pacTeHui»
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I[MTPMJIOKEHUE 2
ITPAKTUKO-OPUEHTUPOBAHHBIE 3AJIAYM 110 MATEMATHUKE

[IpuBeneM HECKOIBKO MPUMEPOB MPAKTUKO-OPUEHTUPOBAHHBIX 33a4, KOTOPbIE
MIOKa3bIBAIOT MPUKIIAIHYIO CyTh yueOHOro npeamera «MaremaTuka». OHM pa3BUBAOT
HE TOJIbKO MPEAMETHbIC 3HAHWS M YMEHHUs, HO W 3aKJIaJbIBAlOT MPEANOCHUIKH
dbopMHpOBaHUS MPOEKTHBIX YMEHUM U CUCTEMHOTO MBIIIJICHUA. 3aa4d MOJEIUPYIOT
peajbHble  MHXKEHEpPHbIE  MpoOsieMbl, TpeOyloue  NPUMEHEHUs  3HAHUM

JUISl IPOEKTUPOBAHMS, pacueTa U IPUHATUSA PEIICHUMN.

MATEMATHKA

5-6 kiaaccesl

1. 3amauu Ha macitad u yeptexu (I'eomeTpus + MoaenupoBaHue).

Takue 3amaum y4yaT «4HMTaTh» M CO3/1aBaThb TEXHUYECKYIO JOKYMEHTAIHIO,
paboTaTh C MPOMOPLUIMHU.

Ilpumep. «I1nan KBapTUPBD».

Ha mnane kBaptupbl co macmtabom 1:100 mmHa kKOMHaTel paBHa 5 cM,
a mupuHa — 4 CM.

1) KakoBbl peasibHbI€ pa3Mepbl KOMHATHI B MeTpax?

2) PaccuwuTaiiTe miomia b KOMHATHI B M2,

3) Yenoorcnenue (npoexmmuulii wiaz). B xomHaTy HYHO YMECTUTh JIBE KPOBAaTH
(pazmepom 0,9 M x 2 M), mucbmeHHbIH cTod (1,2 M x 0,6 M) u mikad (rmyounoit 0,5 m).
Hcnonb3yss MIJTMMETPOBKY WM KOMITBIOTEPHYIO IPOrpaMMmy (Hampumep, MNpoCcTon
rpauueckuil pegakTop), COCTaBbTE HECKOJIBKO BapHaHTOB PACCTAaHOBKH MeOeu

(B macmrabe). Kakoii BapuaHT OCTaBUT O0JIbIIIE CBOOOAHOTO MecTa?

2. 3ajaym Ha ONITUMU3AIIUIO U JTOTUCTUKY (Apudmetnka + Jloruka).

Takue 3agaun QOPMUPYIOT NOHUMAHUE HKOHOMHUYECKOM M pPEeCypCHOM
() PEKTHBHOCTH — KITFOUECBOTO ISl MHKEHEpa.

Ilpumep. « IKOHOMHUS MaTepUaIa.

HyXHO M3roToBUTH KOPOOKY 0€3 KPBILIKU s MeNKuX AeTaneid. OHa 10mKHA
uMeTh (GopMy MPSIMOYTOJBHOTO Mapajuiefienunesa ¢ KBaapaTHbIM JTHOM. O0beM
KOpoOKHU JoJmkeH ObITh paBeH 2000 cm?.

1) Ecnu cropona ana (kBamgpara) paBHa 10 cM, Kakod JOJKHA OBITh BBICOTA

KOpOOKH?

33



2) Vcnooicnenue (unoicenepuuiti wae). IlonpoOyiite mogodpath Takue pa3Mepbl
(IMHY CTOPOHBI THA M BBICOTY), YTOOBI HA M3TOTOBJICHHE KOPOOKH YIIIO KaK MOKHO
MEHbIIIE MaTeprayiia (TO €eCTh IUIOMAAh TIOBEPXHOCTH ObIa MHWHHUMAJBHON).
UccnenyiiTe pasHbie BapuaHThl (Hampumep, CTopoHa aHa 8 cM, 10 cm, 12 cm, 15 cm).

K xakoMy BBIBOAY BbI IpUXoaAUTE?

3. 3amauu Ha pabOTy ¢ JaHHBIMU U TipotieHTaMu (AHanu3 + [IpunsTue perenuit).

Takue 3amaun ydatr u3BieKaTh MHPOPMALMIO U3 JAHHBIX, YTO HEOOXOIUMO
JUIs aHaJIM3a SKCriepuMeHTOB. DopMUpoBaHrEe KOMITETEHIIMIA B pacueTe SKOHOMUYECKOH
3 HEKTUBHOCTH MHKEHEPHBIX PEIICHUH U OCO3HAHUM PECYPCOCOEPEIKEHUSI.

Ilpumep 1. «IKCIEPUMEHT C OaTaperKoil».

VY4eHukH TeCTUPOBAIH, KaK JOJIT0 OyayT padoTaTh Yackl OT pa3HbIX OaTapeek.
Pesynbrate! (B AHsIX) 11t Oatapeiiku Mapku «Ax»: 45, 48, 42, 50, 47. lns mapku «by:
52,50, 51, 49.

1) st ka0t MapKu HAMIUTE CpeiHee BpeMsi padoThI.

2) Vcnooicnenue (ananumuveckuu wae). [Ipon3BoauTens Mapku «A» 3asBUIIL,
4yTO ero Oarapeiiku padboraroT S0 gHeit. Hackonbko (B mpolieHTax) peaabHbIi CpeaHUI
pe3yJbTaT Balller0 AKCHEPUMEHTa OTIMYAETCA OT 3asBileHHoro? (Crenaite BBIBOJ,
Kakas OaTapeiika oka3ajgach HaJEKHEE U MOYeMy BaKHO IPOBOJUTH TAKHE UCTIBITAHMSL.

OtBeT: 1) «A» —46,4; «b» — 50,5. 2) Ha 7,2%; Oarapeiika Mapku «b.

Ilpumep 2. «Pacuet notepn».

B ximacce 25 yenosek. Kaxplil ocTaBiasieT BKIOUYEHHBIM 3apsIHOE YCTPOMCTBO
(momrHOCTH 10 BT) B po3eTke Ha HOUb (8 wacoB). Tapud — 5 py0. 3a 1 kBt-u.

1) PaccuuTaiite exxemecsunbie notepu (30 mHEi) B pyOsIsax.

2) llkona pemnia yCTAaHOBUThH JIAaTYMKHU JBHKEHUSI B KOpuaopax. OHU CTOSIT
20 000 py6. u sxoHOMAT 15% »nyekTpodHEepruu. EskeMecsyHbId CUET MIKOJbI —
50 000 py6. 3a CKOJIbKO MECSIIEB OKYTSTCS TaTYUKHU?

Otgert: 1) 300 p. 2) [IpumepHno 3a 3 mecsua.

4.3amaun  Ha ANTOPUTMBI W YHUCJIOBBIE 3aKOHOMEpHOCTU (OCHOBBI
POrpaMMHUPOBAHMS ).

Takue 3a1aun pa3BUBAIOT CTPYKTYPHOE, aJIrOPUTMUYECKOE MBILLUIEHUE.

llpumep. « ABTOMaTU4ECKUM MOJIUB.

JInst yMHOU TENIULBI HY’KHO HACTPOUTH KOHTposuiep nosmBsa. [IpaBuio Takoe:
B MEPBBIM JEHb MOJUB JIWICS 5 MUHYT. Kaxkaplid cienyromuil JeHb BpeEMs MOJMBa

HY>KHO yBEJIMYMUBATh HA 2 MUHYTHI.
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1) CocraBbTe TOCIEAOBATEIHHOCT (QJTOPUTM) BPEMEHHU TIOJMBA Ha MEPBYIO
HEJIEITIO.

2) Venooicnenue (mooenupyrowuni wae). Iloctpoiite Tpaduk 3aBUCHMOCTH
BPEMEHH TOJIMBa OT HOMepa JTHs. UTo MpoucxoauT ¢ rpadukoM (OH pacTeT JIMHEHHO,
no npsiMoit)? CMokeTe U Bbl HaWTU (HOpMYyJy, YTOOBI paccyuTaTh BpPEMs MOJIUBA

npsiMo it 10-ro v 100-ro aHs1, HE BEIYUCIISIS BCE MPEbIAYIINE?

7-9 Kiaacesl

[IpakTHKO-OpUEHTHPOBAHHBIE 3aJa4H JJIs1 7—9 KI1acCOB JTOJIKHBI ObITh CIIOXKHEE,
yeM 11 5—6, U 3aTparuBaTh OCHOBBI aareOpbl, TEOMETPUU, CTATUCTUKH B KOHTEKCTE
KOHKPETHBIX WHXEHEpHbIX Tmpobaem. [lpuBeneM mnpuMepsl, OpPUEHTUPOBAHHBIC
Ha pasHble HampasieHus. /[ kaxgod 3agadd, HOMHUMO €€ (OpPMYJIMPOBKH,
OIIPEJENINM HAIPABJICHUE, MATEMAaTUYECKOE COIEPKAHUE U MH)KEHEPHBIN CMBICIL.

CTpouTeIbCTBO U APXUTEKTYPa.

[Ipn mpoexkTUpoBaHMM OAHOCKATHOM KpBIIIA HaBeca YroJl €€ HakjJoHa (o)
K TOPU30HTY J0JbKeH ObITh 25°. [llupuHa HaBeca (IIpoJIeT — a) COCTaBIIAET 6 METPOB.

Paccuuranre:

a) Beicoty nogbema ctensl (4), eciiu U3BECTHO, 4TO A = a - tg(a).

0) Jnuny crpornunsHoit 6anku (L), ecnu L = a / cos(a).

OtBeT: a) =2,8; 0) =6,62.

Venooicnenue (mooenupyrowuii wae). Cnenaite deprex. M3menss 3HaueHuUe
yTJla HAKJIOHA, CJIeJaiiTe BBIBOJ: KaK M3MEHSIOTCS 3HAUEHHUE BBICOTHI MOAbEeMa U JITTMHA
CTPONUJIBLHOM OaJKK B 3aBUCUMOCTH OT 3HaU€Hus yria. Mcnonb3yite 11t 3T0ro 0J1IuH
13 IIPOTPAMMHBIX CEPBHCOB.

I'eomeTpusi: Hayana TPUTOHOMETPUH.

WNuxxeHepHbId CMBICH: (POPMUPYET IMOHUMAHHE, KaK TPUTOHOMETPUYECKHE
GbyHKIMK (TaHT€HC, KOCHMHYC) HANpsIMYIO OINpPEAENsIOT T€OMETPUI0 KOHCTPYKUUU
Y TIO3BOJISIIOT OMPEIETUTh PACX0/l MATEPUAJIOB B pealibHOM CUTYalIUU.

JlorucTuka v TpaHCHOPT.

Kyprepckoit ciyx0e Hy)KHO ONTHUMH3UpOBaTh mapmpyT. Touku 4, B u C
Ha KapTe 00pa3ytoT TpeyrojbHuk. M3BectHo: AB = 8 kM, BC =5 kM, a yron £B = 60°.

a) Haiinure paccrostaue AC.

0) Eciu ckopocth Kypbepa 15 km/4, a Bpems mpocTtos Ha Touke 10 MmuH,
CpaBHUTE BpeMs JIBWXKEHUS 10 Mapupyty A—B—C U T'HIOTETUYECKOMY MPSMOMY

mapupyty A—C.
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OtBeT: a) 7 kM; 6) A—B—C: 62 munyThI (1 yac 2 MmunyThl); A—C: 28 MUHYT.
Bpems o mapuipyry 4—B—C Ha 34 MUHYTHI OOJIbIIIE, YEM BpeMsl IO IPSIMOMY
Mapupyty A—C.

Yenoocnenue (mooenupyrowuti wae). Croumocts padboTsl Kypbepa — 300 p/yac.
Ckopocth 15 kM/4 — 3TO0 CKOpOCTh Ha Benocwumene. [locuuTaiite, ckoibko Oynaer
CTOUTH JOCTaBKa Mo Mapuipyty 4—B—C, eciu Kypsep Oyner €31uTh Ha MallllHE
co ckopocThio 60 km/4. Pacxon 6ensuna 9 1/100 kM, cTouMocTh OeH3MHA 62 p/IUTP.
CnenaiiTe BBIBOJ: KaKOW CIOCOO MepeABMKEHHUS Kyphepa BbITOJHEE 7S (UPMBI
JOCTaBKH.

['eomeTtpusi: TeopemMa KOCUHYCOB.

NuxeHepHbId CMBICH: MPUMEHEHUE T€OMETPUU M1 pacdyeTa ONTUMAIIbHBIX
MyTEH, SKOHOMUHU BPEMEHU U TOIUIMBA; PAa3BUBAET MPOCTPAHCTBEHHOE U CHUCTEMHOE
MBIIICHHE.

MamnHOCTpOCHHE U MaTepHaIOBedeHHUe.

JIns ucnibITaHWM TPOBOJIOKM €€ pacTATUBAIOT. VM3BECTHO, YTO NMpHU HArpys3Ke
B 50 H (HpIOTOHOB) MpOBOJIOKA yJIMHUIACH HAa 2 MM. A mpu Harpy3ke B 80 H —
Ha 3,2 MM.

a) SIBnsieTcs u 3aBUCUMOCTD YJTMHEeHUs (A/) ot Harpy3ku (F) nuuerinoi? Ecnu
na, Haiinute Gopmyiy atoi 3aBucumoctd (Al =k - F).

06) Omnpenenute kodbduiment k (kectkocTh). Kakoe yaiauHeHHE OXHUAATh
npu 120 H?

OtBeT: a) na, Al =25 - F; 6) 0,04, 4,8 mm.

AnreOpa: nuHeitHas GyHKLHUS, TOCTPOEHUE TpaduKa MO TOUKAM.

NuKXeHepHBbI CMBICT: MOJEIMPOBAHUE W aHAJIU3 CBOMCTB MAaT€pHUAJIOB YEPE3
MaTeMaTUYeCKHe 3aBUCUMOCTH; OCHOBA JIJIsl IOHUMaHU 3aKOHOB ['yKa 1 MH)XEHEPHBIX
pacyeToB.

IT u poGoToTexHuxa.

Jlns mporpaMMbl, YHOpaBiSIONIEH ABUKEHHEM poOoTa MO MPsSMOM, 3aaaH
anroputm: «Cnaenate 10 maroB. Ha xaxaom miare: ckopocTh yBenuuuTh Ha 0,2 m/c
OT npeablayiero 3Hauenus. HayaneHas ckopocts — 0,5 M/c».

a) 3anuImTe NOCIEeI0BATEIbHOCTh CKOPOCTEH JJIsl HEPBBIX S5 1IAroB..

0) Onpenenute CKOPOCTh Ha mocaeaHeM, 10-m mare.

B) Haiinure oOmuii myTh, €CIIM KaXKbIN «I1ar» JUIATCS 1 CeKyHY.

OtBerT: a) a) 0,5; 0,7;0,9; 1,1; 1,3; 6) 2,3; B) 14 m.
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Venooicnenue (mooenupyrowuii wae): Iloctpoiite rpaduku 3aBUCHUMOCTH:
CKOpPOCTH OT BPEMEHH; IyTH OT BpeMeHH. lcmonmp3yiiTe s 3TOrO0 OJUH
U3 MPOrpaMMHBIX cepBHcOB (Hanmpumep, GeoGebra).

Anrebpa: apudmeTrueckas mporpeccusi, GopMyIibl 7-TO YJIeHA U CyMMBI.

WHKXEeHEepHBIA CMBICIT: aTOPUTMH3AIMS (PU3HUECKOTO IMpoIiecca; MOKa3hIBaeT,

KaK MaTeMaTUYECKHE MOJICIIH JIEXKAT B OCHOBE MPOrPaMMUPOBAHHS YCTPOMCTB.

HexoTopsbie MeToAN4YeCKHE PEKOMEHAAIMH 110 UCII0JIb30BAHUIO 3THX 32124
B Ipouecce o0y4eHmusl.

1. Konrtekcryanuzanus. [{lenecoobpa3Ho npeaBaparh pelieHrue Kaxaoi 3agauu
KpaTKUM paccka3oM o npodeccuu (MpOEKTUPOBLIUK, JIOTUCT, UHKEHEP-UCIIBITATEb,
HHEProayaAuTOp, MPOrPAMMHUCT). DTO MO3BOJISET COYETaTh OOyUEHHE MAaTEMaTHKE
¢ PO OPUHTAITMOHHOU pabOTOiA.

2. MexmpenMeTHble CBsI3U. B mponecce penenns KaK101 3a1aui OpraHu3ynuTe
oOCyX/IeHHe, 3HaHUs U3 KaKuxX Hayk (pusuka, reorpadus, nuHHoOpMaTHKa) HYKHbI
JUISL TIOJTHOTO PELEHUS 3a/1a4u.

3.Pabora B Majbix TIpynmax ¢ BBIXOJOM Ha MPOEKTHOE 3aJaHue.
Jns  noBbimieHuss 3@dexkTuBHOCTH padoOThl, (OPMUPOBAHHS AHATUTUYECKHUX,
MPOEKTHBIX YMEHUN, KOMMYHHKATUBHBIX KOMIIETEHLIUN 1€J1€CO00pa3HO NPEJIOKUTh
oOy4JaronMmMcst He MPOCTO HAWTU OTBET, a MPEACTABUTh CBOE PEIICHHE KaK MPOEKTHOE
IIPEIIOKEHHE C BBIBOJAMU U PEKOMEHAALMSIMHU.

4. Ucnonp30oBaHue MHCTPYMEHTOB. Ilpu pemeHnn 3agad METOAUYECKU
00OCHOBaHHO HCIOJIb30BaHUE KAJBKYJSATOPOB, TAOIUI] W TIpapUUYECKUX OHJIAWH-
cepBucoB (Desmos, GeoGebra) aJist BU3yanusaiuu 3aBUCUMOCTEH.

Pemenue 3Tux 3a1a4 cnocoOCTBYET (POPMUPOBAHKIO HAYATLHOTO HHKEHEPHOTO
MbluIeHuss. @opMuUpyroTCs Takie yMEHUS, KaK: IEPEBOJI PEAJIbHOIN CUTyaluu Ha SI3bIK

MAaTCMATUKH; aHAJIN3 MOACIIN, UHTCPIIPCTAINA PCIyJibTaTa.
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NH®OPMAIIMOHHO-METOJUYECKOE IUChbMO
OB OCOBEHHOCTSIX ITIPEMOJABAHUS YYEBHOTI'O ITPEJIMETA
«MHD®OPMATHUKA» B 2026/2027 YYEBHOM I'O1Y

HopmaTuBHoO-nnpaBoBbIie JOKYMEHTbI, 00ecneYnBaloe OPraHu3aumnio

o0pa3oBaTesIbHOM AeATeJIbHOCTH 10 ydyeOHOMY npeamerty « MHpopmaTuka

Opranuzanusi oOydenusi yueOHoMy mpeamety «MHpopmaTukay Ha YpOBHSX
OCHOBHOTO 00IIIero U cpeaHero obmero oopazoBanust B 2026/2027 ydyeOHOM romy
OCYIIECTBIISIETCS. B COOTBETCTBHHM CO CJCAYIOIIUMH HOPMATUBHBIMH IPABOBBIMU
aKTaMH:

— @epepanbHblil 3akoH 0T 29 aexabpst 2012 r. Ne 273-d3 «O06 o6pazoBaHuu
B Pocculickoi denepanumny;

— Pacnopspokenne IlpaButennbctBa Poccuiickoit ®eneparuun o 19 HOs0ps
2024 1. Ne3333-p «OO0 yTBEpXKIECHHM KOMIUIEKCHOTO IUIaHA MEPONPHUATHMA
M0 TIOBBIIIEHUIO Ka4YeCTBAa MAaTEMaTHUYECKOTO U €CTECTBEHHO-HAYYHOT'0 00pa30BaHus
Ha niepuoa 10 2030 rogax;

— npuka3 MunnpocBemenus Poccum ot 31 mas 2021 r. Ne 287 «O6
yTBEepXKIeHUu ¢enepaabHOro TOCyJapCTBEHHOTO 00pa30BaTENbHOrO CTaHJapTa
OCHOBHOTO 00111eTr0 00pazoanuss» (naiee — PI'OC O00);

— npuka3z Muno6pnayku Poccuu ot 17 mast 2012 r. Ne 413 «O0 yTBepKaeHUU
dbenepaabHOro rocyAapCTBEHHOr0 00Opa3oBaTEILHOIO CTaHAapTa CPEAHEro OOIIEro
obpazoBanus» (nanee — ®I'OC COO);

— npuka3 Munnpocsemienusi Poccum ot 18 mas 2023 r. Ne 370 «O6
yTBepXKJIeHUn (QenepanbHO 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIIETo
obpazoBanus» (ganee — ®OIT O00);

— npuka3 Munnpocsemienusi Poccum ot 18 mas 2023 r. Ne 371 «O6
yTBepKIeHun (eneparbHOM 00pa30BaTENBHONW MPOTPaAMMBI  CPETHEro  OOIIero
obOpazoBanus» (nanee — @OII COO);

— npuka3z Munoopuayku Poccun ot 9 uronst 2016 r. Ne 699 «O6 yTBepkaeHun
MEPEYHs] OPTaHW3aAIi, OCYIIECTBISIOMNX BBIMYCK YYEOHBIX IMOCOOWN, KOTOpHIE
JOMYCKAIOTCS K WCIIOJIb30BAHUIO TPU peaTN3allid HMMEIONINX TOCYIapCTBEHHYIO
aKKpEIUTAII0 00pa30BaTENIbHBIX MPOTpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
o0111ero, CpeTHEero 00IIero 00pa3oBaHUs»;

— npuka3 Munnpocsemenust Poccum ot 22 wmroHa 2026 1. Ne 436



«O0 yTBepkAeHUn  denepalibHOro0  TMepedHsl  YYEOHHMKOB,  JIONMYIIEHHBIX K
WCIIOJIb30BAHUIO TIPU  pEATU3alMi HUMEIOIINX TOCYAAPCTBCHHYIO aKKPEIUTAITUIO
00pa30BaTEeNbHBIX MPOrpaMM HaudajJbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeaHero
oOmiero o0pa3oBaHUs OpraHU3allUIMH, OCYLIECTBISIONIMMUA 00pa30BaTEIbHYIO
NeSATEIbHOCTh, U YCTAHOBJICHUU MPEEIHLHOTO CPOKA MUCIOJIb30BaHUS UCKIIOUYEHHBIX
y4eOHHUKOB M Pa3pabOTAHHBIX B KOMIUICKTE C HUIMHU YU4EOHBIX TTOCOOUIN;

— npukaz MunnpocBemenuss Poccum ot 23 wmrons 2025 r. Ne 551
«OO0 yTBepKieHUH  (PeAepabHOTO TMEPEYHs  AJIEKTPOHHBIX  00pa3oBaTEIbHBIX
peCypcoB, JIONYIICHHBIX K HCIOJb30BAHUIO TIPU  peaiu3allid  MMEIOIIUX
roCyJapCTBEHHYIO aKKpEIUTAIIMI0 00pa30BaTENbHBIX IPOTrpaMM Ha4aJIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CPEAHETO 00I1IeT0 00pa30BaAHUS.

Ha caiite «Enunoe comepkanue o01iero oopazoBanusi» B pasuene «Pabouue
nporpammbdy (https://edsoo.ru/rabochie-programmy-3/) npeacraBieHst:

OcHosHoe obwee obpazosanue:

— ®enepanbHas padoyasi mporpaMma o yueoHomy npeamery «Mupopmarrkay
(0a30BbIl YPOBEHbD);

— @epaepanibHas paboyas nporpamma mno yueonomy npeamery « Mapopmatukay
(yrimyOieHHBIN YPOBEHb ).

Cpeonee obwee oopasosanue:

— denepanbHas paboyasi mporpamma o yueobHomy npeamery «Mubopmatikar
(6a30BbBIN YPOBEHbD);

— @epaepanibHas paboyas nporpamma mno yueonomy npeamery « Mapopmatukay

(yriyOneHHbI YPOBEHb).

Peanuszanus nporpamm no yueonomy npeamery «Mugopmaruka

[lenu u 3amaun u3ydeHuss MHOOPMATHKH HA YPOBHSIX OCHOBHOIO OOIIETO U
CpemaHero oOmero oOpa3oBaHUs OMPEIENSIOT CTPYKTYPY OCHOBHOTO COAEPIKaHUS
y4eOHOTO MpeIMeTa B BUJIE CISAYIOMINX YEThHIPEX TEMATHUECKUX Pa3/IeyoB:

— mudpoBas TPaMOTHOCTB;

— TEOPETUYECKHE OCHOBBI MHPOPMATUKH;

— QJITOPUTMBI U IPOTPAMMUPOBAHUE;

— WHPOPMAIMOHHBIE TEXHOJIOTHH.

B cucreme oOmero oOpa3oBanusi HHQOpMATHKA NpU3HAHA O00s3aTEIbHBIM

yuebHpiM npeametroM. PI'OC OO0 u ®I'OC COO mpemycMoTpeHBl TpeOOBaHUs


https://edsoo.ru/rabochie-programmy-3/

K OCBOCHHIO NMPEAMETHBIX PE3YyJIbTATOB 110 UHPOpPMATHKE HA 0a30BOM U YIIIyOJIEHHOM
YPOBHE, UMEIOMUX 00IIee COAEPKATEILHOE PO M COTJIACOBAHHBIX MEXKIY COOOM.
DTO0 MO3BOJISET PEATN30BLIBATH YIIIYOJICHHOE H3ydeHHEe NHPOPMATHKU KaK B paMKax
OTJIEJIBHBIX KJIACCOB, C MPUBJICYEHUEM BO3MOXKHOCTEH BHEYPOUHOH JEATEILHOCTH, TaK
U B paMKaX MHAUBUAYaIbHBIX 00pa30BaTEIbHBIX TPACKTOPUH, B TOM YHCIIE UCTIONB3YS
CEeTEBOE  B3aMMOJECHCTBHE  OpPraHM3aluid  JOMOJHUTENIBHOrO  00pa3oBaHUs
(TexnomapkoB, KBantopuymoB, MUT-kinyO0B U mp.) U AUCTAHIIMOHHBIE TEXHOJIOTUU
JUTSI BKJTFOUCHUS PA3JIMYHBIX CTICITUATM3UPOBAHHBIX MPEANPO(ECCHOHATBHBIX KyPCOB
OpraHu3aluii cpeHero Npo(ecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUs.

B cooTrBercTBMM ¢ peaiuzaineil KOMIUIEKCHOTO IUTaHAa MEpPONpPHUSTHI
M0 TOBBIIIEHUIO KAa4€CTBA MAaTEMAaTUUECKOTO U €CTECTBEHHO-HAYYHOI0 00pa30BaHUS
(Pacnopsxenue IlpaButenbctBa Poccuiickoit ®enepaumu ot 19 Hos0pa 2024
Ne 3333-p), a Takke B LENAX OOECHEUEHHs] MPEEMCTBEHHOCTU OOLIEro M BBICIIErO
oOpa3oBaHUsI HEOOXOAMMO OT/IaBaTh MPEUMYIIECTBO YTIIyOJICHHOMY HW3YYCHHIO
HH(POPMATHKH Ha YPOBHSAX OCHOBHOTO OOIIETO M CPEIHETO 00IIero o0pa3oBaHUs Kak
npeaMery, oO0eCleurBaIoleMy OCBOCHHE MHTEIUICKTYaJIbHBIX HHCTPYMEHTOB
U aTGopM i1 UX HUCIOJIb30BaHUS MPHU HM3YUYEHHUHM JPYTUX MPEIMETOB y4eOHOIo
JIaHa, peaiu3aluy MeXIPEIMETHBIX TPOCKTOB, a TAKXKE J1JIsi CBOEBPEMEHHOTO HavaJia
MOATOTOBKH K Beepoccuiickoit onummnuazie mKkoIsHUKOB 10 nHpopMaTuke (poduim:
POrpaMMUPOBAHNE, UCKYCCTBEHHBIM HHTEIICKT, WH(MOpMAIMOHHAs 0€30MacHOCTb,
poOOTOTEXHUKA) W TIEPEYHEBBIM OJIUMMHUAgaM PoOCCHIICKOrO coBeTa OJIMMITUA]]
IIKOJBLHUKOB (PCOIL), Kyzaa BXOJSIT B TOM qucie OJIUMIIHUAbI
10 TPOTrpaMMHPOBAHUIO, HUCKYCCTBEHHOMY UHTEJJICKTY, Kpunrorpadum,
poOoTOTeXHUKE U Ap. YTIIyOlIeHHOe n3ydeHue NHHOPMATUKU HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs 3aKJIaJbIBAET OCHOBBI (YHAAMEHTAIBHOW TOJATOTOBKHU TI0
uH(popmaTUKe s BbIOOpa MpearnpoPecCHOHATIBHOIO TPEKa HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHusl, a B AaJibHEWIIEM — NMPOGECCUU B TEXHOJIOTHYECKUX OTPaciIsixX
YKOHOMMKH.

Jiist coznanus paboueii mporpaMMbl 1o HHGOPMATHKE, B TOM YUCIIE Pa3paboTKH
MOYPOYHOTO IIJIAHUPOBAHUS, YUYUTEIb MOXET BOCIHOJb30BaThcd KOHCTpyKTOpOM
pabouux nporpamm (nanee — KoHcTpykTop), mpeacTaBieHHbIM Ha caiite «EauHoe

comepkanne  ob6mero  oOpaszoBanus»  (https://edsoo.ru/konstruktor-rabochih-

programm/). OOpamjaeM BHHMaHHE Ha TO, YTO YYHUTElb HH(GOPMATHKU BIIPaBE
BBITMIOJHATh TEPECTAHOBKM YYEOHBIX TeM B paMKax OJIHOro rojaa oOOydeHHs,

nepepacupcaciiaitb MEKAy TCMaMMU OTBOAMMOC Ha HMX HM3YYCHHC yqe6Hoe BpCMms,
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a TaKXe BKJIIOYaTh JONOJHUTEIbHBIE TEMbl, PACIIUPSIOUIME WIH YIIIyOJSoIune
colepKaHus Kypca. OTO OCOOCHHO aKTyaJdbHO B TOM Cllydyae, €Cliu
K CHCTEeMAaTUYECKOMY M3y4eHHUI0 WHGOPMATUKU YUYCHUKUA MPUCTYIHIN B HAYATbHON
HIKoJie u/uim B 5—6 kiaccax. [Ipu a3ToM coneprxanue o0ydeHus T0JKHO ObITh HE HUKE
IPEJICTaBICHHOTO B (peiepanbHOM paboueil mporpamme.

Jis ~ TpONeAeBTHKH  CIOXHBIX ~ TeM  HHPOPMATHKH,  HalpUMep
OpPOrpaMMHUpPOBAHMS, a TaKKe [ pPaHHEH  MOMyJsipU3aluy  OJMMIIAA[]
no unopmaruke OI'BHY «MHcTuTyT comepkaHus U METONOB OOyYeHHS WMEHU
B.C. JlenneBa» npemaraer pabouyro nporpaMMy Kypca BHEYPOUHOM AESITEIbHOCTU
s 6 knaccoB «Heckyunass uHdopmartuka» ¢ 3aJauyHbIM MaTepUaioM JUIsl €ro
IIPOBE/ICHHUS.

PaGouas mporpamma pa3zpaboTaHa B COOTBETCTBUHM ¢ DeaepaibHbIM
rocyJapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM OCHOBHOI'O OOILIEro 0Opa3oBaHUs.
[TporpaMMa OTHOCHUTCS K OOIIEMHTEIUIEKTyaJIbHOMY HAalpaBJICHUIO BHEYPOUHOU
JESTEIbHOCTH M HalleJIeHa Ha ()OPMUPOBAHKUE OCHOB aITOPUTMUYECKOTO MBILIUICHUS
0e3 HCHOoNb30BaHUA KOMIBIOTEPOB WU fA3bIKa MporpammupoBaHus. [Iporpamma
NpelHa3HaueHa [JIsi OpraHu3alydyd BHEYPOYHOM JedTeIbHOCTH B 6 Kiacce u
MOCJIEYIOLIEro MOCTYIUIEHHS B KIACChl C YIIIYOJIEHHBIM U3yYeHUEM HUH()OPMATHKU U
crienManu3anrei B 00JacTH OJMMIIMAIHOTO MPOrPaMMUPOBAHUS. 3aHATHUS CTPOSATCS
Ha PEIICHUU JIOTUYECKUX U aJTOPUTMUYECKUX 3a]lay, COBMECTHOM OOCYXIECHUU
pemieHuii  3ajad, BbIOOpa ONTUMAJbHBIX pemieHuid. OOmee Yucao 4Yacos,
PEKOMEHJIOBAaHHBIX JUIsl peai3ali Kypca, cocTaBiigieT 17 akageMHUYecKHUX 4YacoB.
OTCyTCTBHE KOMIBIOTEPOB IMO3BOJSET COCPENOTOYUTHCS Ha (PyHIAMEHTaJIbHBIX
MNOHATHUAX AITOPUTMH3ALUHU — [TOCJIEI0BATEIBHOCTD ACHCTBUM, JEKOMITO3ULIMS 3314,
ONTHUMM3ALMUs PEUIEHUII — pa3BUBas JIOTMYECKOE MBIIUICHUE, BHUMAHUE W HABBIKU
ananusa. KanennapHoe Bpems u3ydeHus Kypca BbiOMpaet yuutenb. [Iporpamma OyayT
JOCTyIIHA JJIi  MCIHOJb30BaHus ¢ 25 aBrycta 2026 T1. 10O  CCBUIKE:

https://edsoo.ru/rabochie-programmy-vd/.

B noypouHoe ninanupoBanue Jij1st 6a30BOro M yriyOJeHHOr0 YPOBHEH U3yUeHUs
uHpopMaTuku B 7-9 kaccax, a Takxke Jij1si 6a30BOT0 YpOBHS U3y4eHUsI HHPOPMATHKU
B 10-11 «xmnaccax, mpeactaBieHHoe B KoHCTpykTope, 100aBlIEHBI CCBHUIKH
Ha DJJIEKTpPOHHBbIE oOOpa3oBaTenbHble pecypchl u3 bubnuorexku uudposoro
00pa30BaTeIbHOTO KOHTEHTA.

Nzyyenne wuHGOpMATUKU JODKHO O00S3aTEIbHO COJAEPXKAaTh TEMAaTUKY

uckycctBeHHoro wuHtTewiekta (M) um OonpImmx MaHHBIX Kak 00sS3aTEBHOTO


https://edsoo.ru/rabochie-programmy-vd/

KOMIIOHEHTa COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTUN, HAIPUMEDP B MPOEKTHOU
NEATENIBHOCTH. JIOrMKa mNpennoKeHuss W Pa3BEPThIBAHHUS TEM HCKYCCTBEHHOTO
MHTEJUIEKTa U OOJBIIMX JAHHBIX JIOJDKHA YUYWUTHIBATH BO3MOXXHOCTH UX YCBOEHHS
00y4arolMMUCs Pa3HOT0 BO3pacTa U ClIOCOOHOCTEH, T. €. ObITh IIPE/ICTaBICHA Ha JBYX
YPOBHSX YCBOCHHS (6a30BOM U YIiIyOJIGHHOM), a TaK)Ke MOXKET ObITh peajn30BaHa B
BUJIE CAMOCTOSITEILHOIO YYEOHOI0 Kypca M0 BbIOOPY YYaCTHHUKOB 00Opa30BaTEIbHBIX
OTHOILICHUM.

[Ipu miiaHupoOBaHUY CIeAyeT IPUHATH BO BHUMAaHUE, YTO OJJHOYACOBOI 6a30BbIi
YpOBEHb H3Yy4YeHHMs] MH(POPMATHKH HAa YPOBHE OCHOBHOI'O OOILEro o0Opa3oBaHUs
IpeiebHO HACHIIIEH U HE O3BOJIUT paccMaTpuBath otaenbHo Temy M. Ha 6azoBom
YPOBHE MOXHO TOJIbKO 3aTPOHYTh Ha nmpuMmepax tTeMatuky MM u OonblIuX NaHHBIX.
Hampumep, npu oOcCykJeHHM HOBBIX NOHATHA B cpaBHeHHH (Yem ornmyarorcs
NOHATUSL «JAHHBIE» M «OOJBIINE JAHHBIE»; «HUHTEIUIEKT» M «UCKYCCTBEHHBIN
UHTEIJIEKTY, «IIOMCK HH()OPMALIUN» U «UHTEJUIEKTYaJIbHbIA MOUCK»?) WIIM UCIIOJIb3YS
Ha MPaKTUKE UHTEJUIEKTYyalbHbIE PUIIOKEHUS JJIs TeHEepaIM TEKCTa, U300paKeHHH,

rojioca € nmoACHCHHUEM, 3a CUCT 4YCIro 3THU BO3MOKXHOCTHU PCAJIM30BAHLI B IIPpOrpaMMax.

Jns co3maHus KOHTEHTA, HANMCAaHMUS KOJAa WIM aHajau3a TEKCTOB MCIOJIb3YIOTCS
cneruanbHbie nporpamMmMbl — YandexGPT wmmu GigaChat. Ecnu xe TpeOyetcs
co3gaHue nzodpaxenuit, npumenstorca Kanaunckuit, Hlenepym.

NunuBunyansuslid uHTEpec Kk Teme WU s usydarommx HHPOPMATHUKY
Ha 0a30BOM YpOBHE BO3MOXHO MOAJEPKaTh B MPOEKTHOM J1€ATEIbHOCTH
oOydaromuxcss ¥ WX MPUBICYECHHEM K JOMOJIHUTEIbHBIM AKTUBHOCTAM B BHJE
AKCKYPCHUH, MHTEJUIEKTYaJbHbIX UTp (KBECTOB, KBU30B U Ip.). B OCHOBHOW IIKOJIE
y 00y4Yaromuxcs eIle eCTh BpeMsi COPUEHTUPOBATHCS B BBIOOpPE MPOPECCUOHATBHOTO
Oynayliero, B ciiydae HEOOXOAMMOCTH YIIIyOUTh U3yUEHHE MPOTPAMMUPOBAHUS.

CaMbIM CEpbE3HBIM JOIMOJIHEHUEM K OCBOEHHIO TEMATHKH HCKYCCTBEHHOIO
MHTEJJIEKTa B Kypce MH(OPMATUKU HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
yTayOJI€HHOTO YPOBHS SIBJISIETCS paCIIMPEHHOE U3YUYEHHUE SA3bIKa IPOrPaMMUPOBAHMS,
Harpumep Python, s noaroroBku k onumnuangam no MU kak ogxnoro u3 npoduieit
Bcepoccuiickoii onuMnuansl MKOJIBHUKOB MO HMH(POPMATUKE, a TaKXKE H3y4eHUE
poOOTOTEXHUKH, Takke sBisitomerocs ¢ 2025 roma oaHuM U3  npoduiiei
Bcepoccuniickoi onuMnuaibl IKOJIbHUKOB.

OI'BHY «UucTuTyT comepxanust U MetoaoB o0yuenus umenu B.C. JlenneBa»

pa3pa60TaJ1 MCTOAUMYCCKHUE PEKOMCHAAIWN I10 H3YUYCHHIO OCHOB HCKYCCTBCHHOI'O



UHTEJIeKTa B yueOHoM npenmere «MHpopmaTukay Ha ypoBHE OCHOBHOI'O OOILErO
oOpa3zoBanus W/wiau BHeypouHoul aestenbHOCTH (https://edsoo.ru/mr-informatika/).
OHHM TMO3BOJSIOT YUUTENIO HHPOPMATHKUA M aJIMUHUCTPALUA 00pa3oBaTeIbHON
OpraHu3allid pPacCMOTPETh YCHUJIEHHE TEMAaTUKH HWCKYCCTBEHHOI'O MHTEIJIEKTa
B pasnenax yudeOHoro mnpenmera «MHdpopmaruka», a Takke BO BHEYpPOUHOU
Y IPOEKTHOU J€ATEIbHOCTH 00YYarOIIHUXCS.

Hcnonb30BaHnEe MCKYCCTBEHHOTO MHTEIJIEKTAa B COCTaBE MHCTPYMEHTAJIBHBIX
cpencTB 00y4eHHs 10 Pa3IMYHBIM YYEOHBIM MPEeIMETaM U BHEYPOUHOM 1eATeIbHOCTH
HEOOXOJMMO OCYIIECTBISATh MPOAYMAaHHO, Ha OCHOBE OOIICTIPUHATBHIX ATHUECKUX
HOPM U TpOopabOTaHHOTO HOPMATHUBHOTO PETYJIMPOBAHUS €ro HCIOJIb30BAaHUS B
oOpa3zoBarenpHOl  mpakThke. B conmepkanuu  uHOpMATUKH  HEOOXOIUMO
aKLIEHTUPOBaTh BHHUMAaHHE Ha (PYHIAMEHTAJbHOM COCTABISIIOUIEH TEMaTUKU
MCKYCCTBEHHOI'O MHTEIIJIEKTA: METO/1aX MOACIMPOBAHUS, HHTEIUIEKTYyIbHBIX METOAAX
U UX peaju3alliy B AITOPUTMax, MPOrpaMMUPOBAHUHY Ha TTPO(PECCHOHATBHBIX S3bIKAX
u np. Ponp yuurtens — Bemymas, a UM — cpencrtBo pa3BuTHs 0O0yyarommxcs
¥ MHCTPYMEHT /Il OpTaHM3allud  B3aUMOACHCTBHS B  WHGOPMAIMOHHOMN
oOpazoBaTeIbLHOM cpejie.

C Hos0ps 2026 1. B 001Ieo0pa3zoBatenbHbIXx oOpranu3anusx Poccuiickoi
@denepann  HA4YHETCS ~ peanu3alus  Kypca  BHEYPOUHOH  JI€ATENIbHOCTH
«VIcKyCCTBEHHBIN MHTEIUIEKT U MHPOpMaIMOHHAas 0e30racHOoCcThY. Kypce HampaBieH
Ha popmupoBaHue y oOyuaromumxcs S - 11 kimaccoB npecTaBiaeHuit 00 HCKYCCTBEHHOM
WHTEJIJIEKTE KaKk 00 MHCTPYMEHTE-TIOMOIIHUKE, 3HAHUN O ero paboTe, poJid B HayKe,
MEAMIIMHE U IPYTHX 00JIACTAX, a TAK)KE OMBITa B3aUMOJICHCTBUS ¢ qocTynHbIMUA -
TEXHOJIOTHSIMH.

B 2025 r. B denepasbHyto pabouyro mporpaMmy 10 HHGOPMATHKE
yIIyOJIGHHOTO ypoBHS B 7-9 Kilaccax BHECEHbl HM3MEHEHHs, CBS3aHHBIC
C OOHOBJICHHBIMHM TOJIXOJAaMH K OIICHHBAHUIO TPEIMETHBIX U METarpeIMEeTHBIX
pe3yabpTaToB 00yueHus. B koHIe kaxaoro roga ooyuyenus uadopmaruke B 7, 8 u 9
kimaccax B KoHcTpykTrope pabouumx mOporpaMM NpeayCMOTPEHbl HTOTOBBIE
KOHTPOJIbHBIE pa0OTHl MO M3YYEHHBIM B TEUEHHE T0/a TeMaM B COOTBETCTBUH C
TEMaTUYECKUM IUIaHUpOBaHHEeM. TakuM o00pa3oMm, B MOYpOYHOM IUIAHHUPOBAHUU
KQKJ0T0 roja oOydeHus: 65-if yac OTBOJUTCS HA UTOTOBYIO KOHTPOJIbHYIO paloTYy,
a pe3epBHOE BpeMsl COKpPATUJIOCh Ha 1 yac M cocTaBisieT 3 4Yaca Ha KaXKIbId Trojl
oOyuenus B 7-9 knaccax. Koutpoasasie paboTsl qoctynHsl B KoHcTpykTOope padounx

mporpaMM B TOYpOYHOM IUIaHWpoBaHWU: https://edsoo.ru/konstruktor-rabochih-
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programm/
OrneHnBaHWe TPEAMETHBIX PE3yJbTaToOB O0OydeHHss 10 HWH(pOpMaTHKe

Ha 0a30BOM M YTrIyOJICHHOM YpPOBHSX OCHOBHOTO OOIIEr0 M CpPEAHEro OOIIero
o0pa30oBaHus B X0Ji€ BHYTPHUIIKOJIBHOIO MOHUTOPUHTA JIOJDKHO PEIIaTh CISAYIOIINE
3a/layu:

— OIpelieJIeHHe COOTBETCTBHUS YPOBHS C(OPMUPOBAHHOCTH y OOyHarOIIErocs
pesynbTaToB 00yuenus tpedboBanusm GI'OC OO0, PI'OC COO, ®OIT OO0 u ®OII
COQ;

— BBISIBJICHUE nedUIruTOB peAMETHON MOJIFCOTOBKHU (mpoGenoB
B TIPE/ICTABJICHUSIX, 3HAHUSIX, YMEHUSX, HABBIKAX);

— YCTAaHOBJICHWE TPUYMH 3aTPyJAHCHHH OOyYalomuXcsli B JIOCTHKEHUU
3aIUTAaHUPOBAHHOTO YPOBHS 00YUCHUS U MX JTUKBHIAIIHIO.

CMBICT HOBBIX ITOAXO/0B K OIIEHUBAHUIO B TOM, YTO JOCTHIKCHHUE MPEIMETHBIX
U METanpeIMETHBIX pe3yJIbTaTOB Ha 0a30BOM U YIiIyOJIE€HHOM YPOBHSAX MPOBEPSETCS
MHTErpaTUBHO. J[J151 3TOrO onucanure 00pa3oBaTeNbHBIX PE3YIbTATOB ACTAIU3UPOBAHO
B 00pa30BaTEIbHBIX MPOTrpaMMax W OHU CTaIM KPUTEPHUSAMHU YCIEITHOCTA OCBOCHUS
00pa30BaTeNbHON MPOTPaMMBbl  COOTBETCTBYIOLIETO ypoBHS. (OOpazoBaTeinbHBIN
MPOIIECC JIOJDKEH CTPOUTHCS TakuM oOpa3oMm, 4YTOObI TOIIArOBO JBUTAThCA K
JTOCTIKEHUIO TIPEAMETHBIX PEe3yJIbTaTOB M KOHTPOJHUPOBATH YCIENTHOCTh YyUeOHOM
paboThl Ha KaxaoMm Imare. B meTonnueckux peKOMEHIAIUAX IO OICHUBAHUIO
oOpazoBaTenbHbIX pe3ynbTaToB Ha ypoBHIX OOO u COO omnucaHbl OCHOBHBIC
U3MCHCHUS W  JaHbl PEKOMEHIAMM C YYETOM CHeHUpUKH TpeaMeTa:
https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/

B cootBercTBUU ¢ mpukazom MunmnpocsemnieHusi Poccun ot 9 oktsbps 2024
Ne 704 B denepanpubie pabodre mporpaMmbl 0 HHGOPMATHKE BHECEHBI H3MEHEHUS,
n00aBIeHbI TiepedeHb (KoaudUKaTop) paclpelesieHHbIX M0 KjaccaM MpPOBEPSIEMbIX
TpeOOBaHMII K pe3yiabTaTaM OCBOEHHUS OCHOBHBIX OOpa30BATENBHBIX MPOrpaMm
U DJIEMEHTOB CO/IepKaHus o nH(popMaTuke, nepedeHsb (KogupuKaTop) NpoBepsieMbIX
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHBIX OOpa30BaTENbHBIX MPOTPAMM H
AJIEMEHTOB COZEPXKaHUs 10 UHPOPMATHKE.

OO6miee 4YKMCIIO 4YacoB, PEKOMEHJOBAaHHBIX JJIsi HM3y4YeHHs HWH(pOpMaTUKU
Ha 0a30BOM ypOBHE OCHOBHOro oOuiero oopaszoBanusi, — 102 yaca: B 7 kiacce —
34 yaca (1 yac B Heneno), B 8 kimacce — 34 yaca (1 gac B Henento), B 9 kitacce — 34 yaca
(1 yac B Heneno).

OOmiee 4YUCIIO YacoB, PEKOMEHAOBAHHBIX [JIsI HU3Yy4YEeHUS HHPOPMATHKU
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Ha YyriayOJeHHOM YpOBHE OCHOBHOTO 001iero oopazosanusi, — 204 yaca: B 7 kiacce —
68 yacoB (2 Jaca B Hezenmo), B 8 kinacce — 68 yacoB (2 yaca B Hefieq0), B 9 kiacce —
68 uacoB (2 waca B Hezaento). Bo3MOXHO yBEJIMYEHHE YacoOB 3a CYET 4YacCTH,
dbopmupyeMoil ydacTHHKaMU OOpa30BaTelbHBIX OTHOIIEHUH. Pexomenayercs B
MOJJIEPKKY YTIyOJEHHOTO YPOBHS PEaM30BaTh KypChl BHEYPOUHOM NEATETBLHOCTH.
JlononHuTeIbHOE YUeOHOE BPEMsI HCTIONb3YETCS JUIS:

— ILEJICHAIIPABJICHHOW MOJATOTOBKH K BCEpOCCHICKON OJIMMIUAJE IIKOJIbHUKOB
no wuHpopMatuke (MpopuiIn: TPOrpaMMUPOBAHUE, HMCKYCCTBEHHBIN WHTEIIEKT,
uHpopmaImoHHas 6€30MacHOCTb, POOOTOTEXHUKA) U/WJIM MEPEYHEBBIM OJIMMITAAIaM
PCOII (110 ucKycCTBEHHOMY MHTEIIEKTY, KpUIITOTpapuu, poOOOTOTEXHUKE U Jp.);

— MPOEKTHOW W y4eOHO-MCCIEeN0BATENLCKON AEATEIbHOCTH C MPUBICYCHUEM
00pa30BaTEeNbHBIX OpTaHM3AlMid  BBICIIETO O0pa30BaHUS WM  OpTaHHU3AINi
JOTIOJTHUTENBHOTO 00pa30BaHus;

— NPOBEACHUS OTKPBITBIX COPEBHOBATEIBHBIX MEPOIPHUATHI (XaKaTOHOB,
KBECTOB, MH)XEHEpPHBIX 00€B, pOOOTOTEXHUYECKUX COPEBHOBAHUW U  TIp.)
JUIS  TIOMYJISIPU3allii WHKEHEPHBIX Mpodecchii B pa3inyHbIX OTPACISIX YKOHOMUKU
U BoCTpeOOBaHHBIX Tpodeccuit oTpaciu HWHOOPMALMOHHBIX TEXHOJIOTUH BHYTPHU
00pa30BaTENbHBIX OPTAHU3AINNA C TIPUBICYCHUEM MPEICTABUTENCH MPOMBIIITICHHBIX
OPEeINpPUITUNA PETUOHA, PETUOHATIBHBIX BY30B U KOJUIEIKEH.

OO6miee 4YKMCIIO YacoOB, PEKOMEHIOBAHHBIX I H3Y4YCHHS HWH(POPMATUKH
Ha 0a30BOM ypOBHE cpefHero oodimiero oOpa3zoBaHus, — 68 udacos: B 10 kmacce —
34 uyaca (1 gac B Henento), B 11 kimacce — 34 ygaca (1 gac B Henemno). Bo3mMoxxHO
yBEJIMUEHUE YacOB MPU pealu3alliid MEXIPEAMETHBIX MPOCKTOB C UCTOIb30BAHUEM
IPOrpaMMHBIX IPOAYKTOB Ha 0a3e reHepaTUBHBIX aJIrOPUTMOB, B TOM 4HcIiE B opMe
4aT-00TOB.

OOmiee 4YKMCIIO 4YacoB, PEKOMEHIOBAaHHBIX I M3Yy4eHHS HH(YOPMATUKU
Ha yrayOJeHHOM ypOBHE cpeAHero odiero oopa3zoBanus, — 272 yaca: B 10 kitacce —
136 gacoB (4 yaca B Hejieno), B 11 kimacce — 136 yacoB (4 yaca B Henento). Bo3aMoxkHO
yBEJIMUEHUE YacoB 3a CYET 4acTH, (popmMHupyemMol ydyacTHUKaMu 00pa30oBaTENIbHBIX
OTHOIIIEHUH. PexomeHmyeTcss B MOANEPKKY YIIIyOJIGHHOTO YPOBHS DPEalu30BaTh
KypChl BHEYPOUYHOU AesATENbHOCTU JlOMONHUTENbHOE YU4eOHOe BpEeMsl MCHOJb3YyeTCs
JUTSL:

— TOJJIEP’KKM KJIACCOB CHENMaiu3aluid (HampuMmep, HHXKEHEpHBIM KJiacc,

UH(GOPMAIMOHHO-TEXHOJIOTUYECKUI, MeTuaKiacc u ap.);



— IIEJICHAITPaBJICHHOM MOJATOTOBKU K BCEpOCCUNCKON OJIMMITUAJIE IIKOJIbHUKOB
1o nHPOPMATUKE U/WH TepedHeBbIM onummnuagam PCOILI;

— WHJWBUIYaTbHOW MPOEKTHON M y4eOHO-HCCIeA0BATEIbCKON ACSITENbHOCTU
C TIPUBJICUCHHEM O0OPa30BaTENIbHBIX OpraHU3allMil BBICIIETO OOpa30BaHUS WIIU
OpraHu3allii JOMOJHUTEILHOTO 00pa30BaHus, peaIn3yIoMUX Mpo(OoprueHTAIIMOHHBIC
IPOEKTHl JUIi IIKOJBHMKOB B pamkax HTO ! umm mpoekra MeToam4ecKkoro
COIIPOBOX/JCHHUSI TEXHOJOTHMYECKMX M €CTECTBEHHO-HAy4dHbIX KilaccoB «Hayka B
peruoHb. [ yanreneit ntHQOPMATHKK TIPU OPTaHU3AIAN MPOSKTHOM AEATEHHOCTH
MOTYT MPEACTABIATH HHTEPEC METOAMYECKHE MATEPUAIIBl UL  W3YYCHUS

poOOTOTEXHUKN U TporpammupoBanus: https://go2phystech.ru/uchebnye-posobiya-

frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/;

— TPOBEJICHUS BbIE3THBIX NPO()OPUEHTALIMOHHBIX MEPONPUATHNA TPAKTUUECKOIN
HaIpaBJICHHOCTH Ha IUIOHIAJIKaX OpPraHU3alMil JOMOJHUTEIBHOTO O0pa3oBaHUs
(KBantopuymsl, Touku pocra, IT-kyObl, HEHTPBl TEXHMYECKOTO TBOPYECTBA,
npouabHbIE Jareps U JIETHHE MIKOJIbI KoHuenuuu «SmartCampy (yriayOsiaeHHOe
M3Y4YEHUE KOMIBIOTEPOB U TEXHUKH ), BCEPOCCUUCKUE COPEBHOBAHUS MO aBTO-, CYJIO-
U aBUaMOJENMpOBaHUIO, Bcepoccuiickuii  poOoToTexHHMYecKui  (ecTuBalib
«PoboDecty).

Y4yeOHUKHN U ydeOHbIe TOCOOUs

B 2026/2027 yuyebHOM roay aAJidi OpraHu3aluu OoO0ydeHUs HHPOpMaTUKE
YUHUTENIb MOXET HMCIOJIb30BaTh YYEOHHKH, BHECEHHbIE B ()eIepalibHbI NEpeueHb
y4€OHUKOB, JOIMYIIEHHBIX K HCIOJB30BaHUIO MPU pealu3alud MporpaMM OOIIEro
oOpa3oBaHMsI, a TaKXKe YYEOHHKH, HCKIIOUEHHbIE U3 TMEpEeyHs, B COOTBETCTBUU
C  YCTaHOBJICHHBIMU MPEIEIbHBIMM CpPOKaMHU MX HCIOJIb30BaHUs (TpHKa3
Munnpocsemenuss Poccun ot 22 utons 2026 r. Ne 436). B Hacrosiiee Bpems
B (enepanbHOM MepeyHEe MPEACTaBICHbl YYEOHUMKH Kak JJisi 0a30BOro, Tak W JJis
yrayOJaeHHOro YpoBHs u3yueHus: uHpopmaTuku B 7-9 u 10—11 xnaccax.

Kpome yueOHUKOB, BXOISIIMX B (eAepalbHbI MepedeHb, Ui OpraHu3aluu
oOyueHus: UH()OPMATUKE YUUTENIb MOXET JOMOJHUTEIBHO HCIOIb30BaTh yUeOHbBIE
0coOMsI, BBIMYLIEHHbIE OpraHU3allMsMU, BXOJASAIIMMHU B IE€PEUEHb OpraHu3alui,
OCYIIECTBISIIOIIMX  BBITYCK  y4E€OHBIX  IOCOOM, KOTOpbIE  JOIMYCKAarTCs

K HMCIIOJIb30BAHUIO IIpKU pcain3allii MMCHOHNIUX TOCYAAPCTBCHHYIO AKKPCAUTALIUIO

! Marepuaisi caiira:_https:/kruzhok.org/



https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

06pa?>0BaTCJ'IBHLIX I[mporpaMm HA4YaJIbHOI'O O6HICFO, OCHOBHOI'O O6IHCFO, cpe€aHero

ob1iero oopasoBanus (mpuka3 Munoopuayku Poccuu ot 9 utonst 2016 r. Ne 699).

MeTO)Il/I‘IeCKaH MoAACPIKKaA HeHaFOFI/I‘leCKOﬁ ACATCJIbHOCTH

yuuteass HHPOPMATHKH

Ha caiite «EagmHoe comepkanue oOmero oOpa3oBaHMs» MPEICTaBICHBI
pa3iInyHbIe MaTepPHAJIbl, MPEAHA3HAUCHHBIC ISl OKa3aHUsI METOIMYECKON MOIICPKKU
YUHUTE0 HHPOPMATUKH.

Pa3zoen Memoouueckue mamepuanst / Memoouueckue nocobus u pekomeHoayuu —

https://edsoo.ru/mr-informatika/

1. Metonuueckue pEKOMEHJALUM IO H3YYEHUIO OCHOB HCKYCCTBEHHOIO
MHTEIIEKTa B yueOHOM nipenmere « MHpopmaTuka» OCHOBHOrO 0OILIEro 00pa3oBaHUs
u BHeypouHoU aestenbHocTd / H.H. Cambuikuna, A.A. CanaxoBa. — Mocksa: ®I'BHY
«MHCTUTYT conepxaHusi U MeTo10B 00yueHus: um. B.C.Jleguesay, 2025. — 78 c.

2. Cucrtema OIEHKH JOCTHXKCHHM TJIAaHUPYEMBIX MPEAMETHBIX PEe3yIbTaTOB
ocBoeHus ydebHoro mnpeamera «HHbopmatukay. Cpemnee obiiee oOpa3oBaHUE
(6a3oBbIil ypoBeHb) : MeToanueckue pekomenaanuu / JI.JI. bocosa, H.H. Cambuikuna. —
Mocksa : ®I'bHY «HCTUTYT coaepkaHus U METO0B 00yueHus», 2024. — 73 c.

3. Hudopmatuka (0a3oBbiii ypoBeHb). Peanmzanus TtpeboBanuii DI'OC
OCHOBHOTO 0011ero oOpa3oBaHUs : METOAWYECKOe TMocobue st yuutens /
JI.JI. bocoBa. — Mocksa : ®I'BHY «MICPO PAOy, 2022. — 142 c.

4. HNndopmaruka (yrayOneHHbli ypoBeHsb). Peanuzauuss ®I'OC ocHOBHOro
oOiiero oOpa3zoBaHus : MeTonuueckoe mnocooue mns yuurtens / JILJI. bocoBa. —
Mocksa : ®I'BHY «MMCPO PAO», 2022. — 211 c.

5. CucteMa OIIEHKH JOCTIDKCHHWH TUTAHUPYEMBIX MPEIMETHBIX pPE3yJIbTaTOB
ocBoeHUs ydeOHoro npenmera «MHpopmaTtuka»: MeTOIUYECKHE PEKOMEHIAIWU. -
®OI'BHY «M1CPOy», 2023. - 83 c.: u.

6. Cucrema OLIEHKH JOCTIKCHUHN IUIAHUPYEMbBIX TMPEIMETHBIX Pe3yJIbTaTOB
ocBoeHusi yueOHoro mpenmera «Uudpopmarukay». OcHOBHOE oOiiee oOpa3zoBaHue
(6a30BbIi ypoBeHb) : MmeToandeckue pekomennarmu / JI.JI. bocosa, H.H. Cambutkuna. —
Mockpa : ®I'BHY «MHCcTUTYT cTpateruu pa3BuTus oopazoBanus», 2023. — 83 c.

7. Nudopmatuka (yriayOneHHbIH ypoBeHb). Peanuzanus tpedoBanuii ®I'OC
cpenHero ooOmero oOpa3oBaHMs : METOAMYECKOe Tocobue s yuutens /
H.H. Campinkuna. — Mocksa : ®I'BHY «M1ICPOy, 2023. — 226 c.
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8. Peanuzamus mpoduabHOTO OOYYEHHS TEXHOJIOTHYECKOW (MHYKEHEPHOM)
HAIpPaBJICHHOCTH Ha YPOBHE CpemHEero oOmero oOpa3oBaHUS : METOIUYECKUE
pexomennaruu / T.1O. Jlomakuna, H.B. Bacunpsuenko, A 1O. [leatun u ap. / mox pex.
T.}O. Jlomakunoii. — Mockga : ®I'BHY «M1ICPOy», 2023. — 56 c.

9. CmemanHoe oOydeHHe B  yCJoBUSIX IU(pPOBOM  TpaHchopManuu
oOpazoBanust (i1 ydeOHbIX TmpeaMeToB «Matematukay, «MHpopmaTkay)
metoamueckue pekomenaanuu / 1.B. Pooept, T.111. [lluxnaduesa, O.A. Ko3noB u ap. ;
nox pex. T.I. [llnxuabueoit. — Mocksa : ®I'bHY «MMCPO PAOy, 2022. — 43 c.

Pa3zoen Memoouueckue ceMunapul / HUngopmamuxka:

https://edsoo.ru/metodicheskie-seminary/ms-informatika/

Pazoen Memoouueckue unmepakmuemwie Kelicol:

https://edsoo.ru/metodicheskie kejsy/

OcHosHoe obwee obpazosanue

— H3yuenune temsl «IIporpaMmbl U TaHHBIEY.

— MH3yuenue temsl «IlpencraBnenue nHGOPMALII.
— MW3yuenne tembl «KommnbrorepHas rpadukay.

— H3yuenue teMbl « KOMIBIOTEPHBIE CETH.

— MWzyuenue tembl «KommbioTep — yHHBEpCAIbHOE YCTPOMCTBO 00pabOTKH

JTAHHBIX».

— Koauposanue unpopmanuu.

— Cucrembl CUUCIICHUS.

— Texnonorust 0OpabOTKH TEKCTA.

— Jlornueckue BbIpaKECHUS.

— AJTOPUTMBI M OCHOBBI IPOTPAMMHPOBAHHUS.

— O0paboTka TaHHBIX B AJIEKTPOHHBIX TaOIMIIAX.

— HudopmanmonHoe MOIeTUPOBAHHUE.

— AJropuTMBI M TPOTPAMMHUPOBAHUE B OCHOBHOWM IIKOJIE: YTITyOJICHHBIN
YPOBEHb U3yUEHUSI.

— ®opmupoBaHHe TpakIaHCKO-MIATPUOTHYECKUX IIEHHOCTEH Ha YpOKax
HH(pOpPMaTHKH.

Cpeonee obwee obpazosarue

— IludpoBas rpamMOTHOCTH M OCOOEHHOCTHM €€ (OPMHUPOBAHUS HA YPOBHE

oO1iero oOpa3oBaHusl.

— Oco0eHHOCTH N3YYEeHHS TEOPETUUECKIX OCHOB HH(OPMATHKHU.
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Pazoen  Bcepoccuiickass  onumnuada — wkonvHukos /  Hugopmamuxa:

https://vserosolimp.edsoo.ru/informatic

Bomnpockl, cBd3aHHbIe € MNOArOTOBKOM oOywarommxcss kK Bcepoccuiickoii
OJIUMIIUAJIE 10 HCKYCCTBEHHOMY  HMHTEJUIEKTY, pa3MelleHbl Ha  caiiTe:

https://ai.edu.gov.ru/

Bonpockl 1moAroToBKM, OpraHu3anMd M IPOBEIACHHUs, a TaKXKe aHaau3
pe3yNbTaTOB TOCYJAPCTBEHHOM HWTOTOBOM aTTECTallMd 10 Y4eOHOMY NpPEIMETY
«udopmaruka» npeacraBieHsl Ha caiite DenepalbHOTO HHCTUTYTA MEJarOrMYeCKUX

usMepenuii:_https:/fipi.ru/

Kpome Toro, wmHbOpMalMOHHO-METOAUYECKAsT MOJASPKKA IeJarornuecKux
pa0OTHUKOB M  YIPABJICHUYECKUX KAaIPOB  OOpa30BaTENbHBIX  OpTraHU3alUM
ob0ecrieunBaerca @OI'BHY  «MHCTUTYT comepxkaHus W METONOB OOy4YeHUs
uM. B.C. JleqneBa» mocpeACTBOM pa3MEIICHUST MAaTepUalioB Ha O(UITMATBHBIX
pecypcax.

Caiir: https://cogepxanneo0pa3oBaHus.pd

EJICOO: https://edsoo.ru/

MAKC: https://max.ru/instrao

O6pamaem Baumanue: cnenuanucramu ®I'BHY «MCMO um. B.C. JlegueBay»

pa3paboTaH y4eOHO-METOJUYECKUN KOHCYJbTallMOHHBIM accucteHT (YMKA)

(odurmanbupiii yaT-60T ropsiaeit uanu EJICO: https://web.max.ru/208467213).

Yar-60T oOTBedaeT Ha BONPOCHL, CBA3aHHBIE C COJAEP)KAHHWEM OOIIEro
oOpa3oBaHus U PaOOTON OHJIAWH-KOHCTPYKTOPOB, & TAaK)KE MMOMOTAET B ONEPATUBHOM
noucke HykHbIX pazaenoB POOII u coorsercTByrommx OPII.

Ha 6aze ®I'bHY «MMICMO um. B.C. JlegaeBay» npoaomxaeT GyHKIIMOHUPOBATH
ropsiyasi  JmmHAS ~ «OOHOBJICHHE  COJEpKaHUS ~ 00mero  oOpa3oBaHUS»  —

https://edsoo.ru/goryachava-liniya-po-voprosam-vvedeniya-ob/
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