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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma o marematuke 10-11 kimaccel (0a30BbIi YPOBEHB) MOATOTOBIICHA
Ha OCHOBE:!

e ®OI'OC COO (npuka3z Munucrepcrsa npoceuieHus: Poccuiickoit @enepanuu
0r12.08.2022 r..Ne 732);

o  denepanbHOI 0OOpa3zoBaTeIbHas IIporpamma cpeanero odmiero oopazopanus' (IIpukas
Munucrepcta npocsenieHuss PO ot 23 Hos6ps 2022 r. N 1014);

e Pab6ouas nmporpamma COO no marematuke 10-11 kimacc (0a30Bblil ypOBEHB);

e [Iporpamma Bocniutanust MAOY nunest Ne7 r.Tomcka.

O0mas xapakrepucTuka yueOHoro npeamera «MaremMaTuka

Pabouas mporpamma mo ywyeOHOMYy mnpeamery «MaremaTuka» 0a30BOro ypOBHS IS
obyvaronmuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe dDenepaabHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJAApTa CcpeaHero ooimero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHUH, MPEABIBIICMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, W TPAJAULUN
poccuiickoro oOpa3zoBanus. Peanuzanusi mporpammbl 00€cCIieUMBaeT OBJIAJCHHE KIIOUYEBBIMU
KOMIIETEHIMSIMUA, COCTABJISIFOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSI U HENMPEPHIBHOTO OOpa30BaHMA,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JINYHOCTHOTO U IIO3HABATEIBHOIO PAa3BUTHUSI JIMYHOCTU
o0ydJarouuxcsi.

B paboueili mporpamMmme yuTeHbl uaen U ToJoxkeHus «KoHUenuuu pa3BUTHS
MaTeMaTuueckoro oOpasoBanus B Poccuiickoit @enepaunn». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIENIINK, MaTeMaTHUecKoe 0Opa3oBaHUE JOIKHO, B YACTHOCTH, MPEIOCTABIATH KAKIOMY
oOyJaroreMycsi BO3SMOYKHOCTb JTOCTHXKEHUSI YPOBHS MaTeMaTUYECKUX 3HAHHUM, HEOOXOIMMOTO
JUISL JaJIbHEHMIIeH ycremHo xu3Hu B oOmectBe. IMEHHO Ha pellleHrne 3TOM 3a/1aud HallejieHa
pabouas rporpamma 6a30BOT0 YPOBHSI.

B osnoxy umudpoBoil Tpancpopmamuu Bcex chep UeIOBEYECKOW JIeATEeIbHOCTH
HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOH
MOJATOTOBKU. YK€ B IIIKOJI€ MaTeMaTHKa CIIYXKHUT OMOPHBIM MPEAMETOM I U3yUYEHUSI CMEXKHBIX
JTUCITUIIMH, a B JKU3HH TOCIE IIKOJBI peabHONH HEOOXOAUMOCTHIO CTAaHOBHUTCSI HEMPEPHIBHOE
oOpa3oBaHue, 4TO TpeOyeT MOJHOLEHHONW 0a30BON 001e00pa3oBaTeIbHON MOATOTOBKH, B TOM
yuclie W MareMaTH4eckoh. OTOo OOyCIOBIEHO TeM, 4YTO B HAIlM JHU pPacT€T YHUCIO
CIEIUATLHOCTEHN, CBA3aHHBIX C HEMOCPEJICTBEHHBIM NMPUMEHEHHEM MaTeMaTuku: u B cdepe
SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTMYECKHX 00JIacTAX, U Jake B 'yMaHUTapHBIX cdepax.
TakuM o06pa3oM, Kpyr oOydaromuxcs, Ui KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMbIM
MPEIMETOM, CYILIECTBEHHO PacIIUpPsIETCS.

[TpakTHyeckasi mMOJIE3HOCTh MaTeMaTUKU OOYCIIOBIEHA T€M, YTO €€ MPEeIMETOM SIBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIlIErO0 MHUpa: MPOCTPAHCTBEHHBIE (DOPMBI M KOJUYECTBEHHBIC
OTHOLLIEHUSI OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM ONBITE, A0 JIOCTATOYHO
CIIOXKHBIX, HEOOXOIUMBIX IS Pa3BUTHs HAYYHBIX M TEXHOJIIOTUYECKUX UJCH. be3 KOHKpeTHBIX
MaTeMaTUYeCKNX 3HAHWWA 3aTPYJHEHO TMOHMMAHHWE MPUHIIUIIOB YCTPOWCTBA M HMCIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHE M HMHTEpHpEeTanus pa3sHOOOpa3HONl COLHMaIbHOM,
HKOHOMUYECKOM, MOIUTHUYECKON MH(popMalnu, Manodd(eKTUBHA MOBCETHEBHAs MpPaKTUYECKas
JeATeTbHOCTh. KaXaoMy dYenoBeKYy B CBOECH JKM3HHU TPHUXOAMUTCS BBIMOIHATH JOCTATOYHO
CJIOKHBIE Pacy€Thl W COCTaBIATH HECJOXKHBIE AITOPUTMBI, HAXOAWTHh HYXHBIC (OPMYIBI U
MPUMEHSTh UX, BIAJACTh MPAKTUIECKUMH MIPUEMAMHU T€OMETPUIECKIX U3MEPEHHUI U MOCTPOCHHUIA,
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YuTaTh HMH(OpPMAIMIO, NPEJCTABICHHYIO B BHUIY TaONUL, IuarpaMM M IpaduKoB, XUTh B
YCIIOBUAX HEONPEAEIEHHOCTU U IOHUMATh BEPOSITHOCTHBINA XapaKTep CIyYalHbIX COOBITHH.

OnHOBpPEMEHHO C paclIdpeHueM c@ep NPUMEHEHUS MaTeMaTHKd B COBPEMEHHOM
oOrmiecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCS MATEMAaTHYECKUI CTHIIb MBILIUICHHS, TPOSBIISTFOIUICS
B OIIPE/ICIIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce u3ydeHus: MaTEMaTUKH B apCEHAIl IPUEMOB
U METOJIOB MBIIIUIEHUS YEI0BEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCA MHIYKLMS U AEAYyKLUS,
0o0o0mIeHne W KOHKpETH3alMs, aHalu3 M CHUHTE3, Kilaccuukauus U CUCTeMaTH3aLus,
abctparupoBaHue M asanorus. OOBEKTh MaTEMaTHUECKUX YMO3AKIKOYEHUH, IpaBWia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTMUECKUX IMOCTPOEHUH, CIIOCOOCTBYIOT BbIpaOOTKE
yMeHus: (HopMynupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXACHUS, TEM CaMbIM DPa3BHBAIOT
JOTHYECKOE MBbIIUICHHE. Bexymas poib OPUHAAISKAT MaTeMaTuke B (HOpMUPOBAHHH
AITOPUTMHUYECKON KOMIIOHEHTBI MBIIUICHHUS] U BOCIIMTAHUM YMEHHM JE€HCTBOBATH I10 33/laHHBIM
aJIropuTMaM, COBEPIICHCTBOBAaTh M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mporecce permeHus
3ajjay — OCHOBHOM Yy4yeOHOW JeATeNbHOCTH Ha YypOKax MaTeMaTHMKH — pPa3BHBAIOTCA
TBOPYECKAsl U IPUKJIaJHAs] CTOPOHBI MBIILIJICHUS.

OOyuenue MmaremMaTuke JaéT BO3MOXHOCTh pa3BUBAaTh Yy ydaluxcs TOYHYIO,
paLMOHATIBHYI0 U MH(GOPMATUBHYIO PeUb, YMEHUE OTOUMpaTh HauboJiee MOAXOASIINE S3bIKOBBIC,
CHUMBOJIMUYECKHE, TpapuuecKue CpencTBA JUISl BBIPAKEHUS CYXKIEHHH W HArISAIHOTO MX
IIPEICTaBICHHUS.

Heo0xonuMbIM KOMIOHEHTOM 0O0IIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU SIBIISIETCS
oO1iee 3HaKOMCTBO C METOJAMU MO3HAHUS JIEUCTBUTENBHOCTH, MPEICTABICHUE O MPEIMETE U
METO/I€ MaTe€MaTHKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX W T'yMaHHUTApHbIX HayK, 00
0COOEHHOCTSX MPUMEHEHUs MaTeMaTUKH JUIsl peIlieHUs] HayuyHbIX M MPUKIAJHBIX 331a4. Takum
o0pa3oM, MaTemMaTnyeckoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B (hOpMUpOBaHUE OOIIEH KYIbTYpPbl
YeJI0BeKa.

N3yueHne MaTeMaTUKU CHOCOOCTBYET SCTETHUECKOMY BOCHHUTAHUIO  YeJIOBEKa,
IIOHUMAHUIO  KpacoTbl M  H3SALIECTBA MATEMAaTH4YECKUX  PACCYKICHHM, BOCIHPHUATHIO
reOMEeTPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

HEJN N3YYEHUSA YYEBHOI'O HPEAMETA «MATEMATHUKA»

[TpuoputeTHbiMu LensiMu oOyueHust marematuke B 10—11 kmaccax Ha 6a30BOM ypoBHE
SBIISTFOTCSL:

e (hopMHpOBaHHE IICHTPAJIHHBIX MAaTEMaTHUYECKUX TOHATHH  (YMCIIO, BeIMYMHA,
reoMeTpuueckas  ¢urypa, TepeMeHHas, BEPOATHOCTh, (QYHKIHSA), 0O0ECIMeYNBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTHBHOCTh MAaTEMaTHYECKOT0 00pa30BaHUs 00yJarOIUXCs;

® [10/IBEJICHUE Y4YalllUXCs Ha JIOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHMIO B3aUMOCBS3H
MaTeMaTUKH M OKPYXKaIoLEro MUpa, MOHMMAaHHWE MaTeMaTUKH KakK 4acTh OOIed KyJIbTyphbl
YeJI0BEYECTBA;

® pa3BUTHE WHTEIUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN ydaluxcsi, Ho3HaBaTeIbHOM
AKTUBHOCTH, HCCJIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS, UHTEpeca K H3YYEHHUIO
MaTEeMaTHKH;

e hopmupoBanre  (YHKIUMOHAJIBHOW  MaTeMaTUYeCKOM  TPaMOTHOCTH:  yYMEHHUS
pacrio3HaBaTh MaTEeMaTHYECKHE ACTIEKThl B PEATbHBIX JKU3HEHHBIX CUTYAIMSIX W TPU M3yYCHHUU
JIPYTuX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyInpOBaTh
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UX Ha S3bIKE MAaT€MAaTHMKHM W CO3JaBaTh MAaTE€MaTUYECKHE MOJENH, NPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUI anmnapar JUIS pelieHus MIPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATh I10JIyYE€HHBIE PE3YJIbTATHI.

OcHOBHBIE JHHHUU colepxaHus Kypca Matematuku B 10—11 xmaccax: «Yucnma wu
BbIUKCIICHUSY, «Anredpa» («Anredpanyeckue BBIPKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmartemaruueckoro ananusza», «l'eomerpusi» («l'eomerpuueckue GUIYppl U HUX
cBoiicTBay, «l3MepeHre reoMeTpuYecKuX BETUYHHY), «BeposTHOCTh U cTatucTHKa». JlaHHbBIE
JMHUH Pa3BUBAIOTCS MapauIeNIbHO, KAX/1asl B COOTBETCTBUM C COOCTBEHHOM JIOTHKOM, OHAKO HE
HE3aBHCUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTE€ WU B3aumozecucTBuu. Kpome 3toro, ux
O0OBeAMHSIET JIOTMYECKas  COCTAaBISIIOIIAs, TPAJULUOHHO IpHUCyIlass MaTeMaTHKe U
IPOHM3BIBAIONIAS BCE MAaTEMATUYECKHUE KYpPChl U cojiepkarenbHble JuHuu. ChopMynupoBaHHOE
B denepanbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE CpeaHero oomero o0pa3oBaHus
TpeOOBaHUE «BIIAJICHHE METOJAaMH JI0Ka3aTelIbCTB, AJITOPUTMAMHU pELICHUs 3a/ady; yMEHHe
dbopMynupoBaTh OMpeesieHns, aKCHOMBI U TEOPEMBI, IPUMEHSThH UX, IPOBOJIUTH JOKa3aTelbHbIC
paccykJIeHUs B XOJE peUIeHHs 3aJauy» OTHOCUTCS KO BceM KypcaMm, a (OpMHUpOBaHUE
JIOTUYECKUX YMEHUH pachpenensercs Mo BCeM rojaM oO0y4deHHs] Ha YPOBHE CPEIHEro oOIlero
obOpazoBaHwUs.

MECTO YYEBHOI'O ITIPEJMETA «MATEMATHUKA» B YHEBHOM IIJIAHE

B cootBerctBumM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
CpeaHero oOIero oOpa3oBaHHUs MaTeMaTHKa SIBISIETCS O00s3aTeNbHBIM MPEAMETOM Ha JAaHHOM
ypoBHEe oOpa3zoBaHus. Hacrosimelt pabodeil mnporpaMMoil mpeaycMaTpUBaeTCsl H3Y4YEHHE
yueOHoro mpenMera «MaremaTthka» B paMKax TpEX Y4eOHBIX KypcoB: «Anrebpa W Hadana
MaTEMaTUYECKOTO aHanu3a», «l'eomerpus», «BepodarHocTs M cratuctukay. dopmupoBaHue
JIOTMYECKUX YMEHHUH OCYILECTBIIAETCS Ha MPOTSHKEHUH BCEX JIeT 0OyueHUs B cTaplied HIKoJe,
a 3JIEMEHTHI JIOTUKHU BKIIIOYAKOTCS B COACPKAHUE BCEX HA3BAHHBIX BBIIIE KyPCOB.

VY4eOHbIl M1aH Ha u3yyeHue marematuku B 10—11 kimaccax oTBOAMUT 5 ydeOHBIX 4acoB B
HEJICII0 B TEUCHHE KXKIO0T0 Toja o0ydeHus, Bcero 340 yueOHBIX 4acoB.

Temaruueckoe MJaHUPOBaHUWE YYEOHBIX KYpPCOB U PEKOMEHIYyEMOE pacIpelieleHHe
y4eOHOro BPEMEHHM Il U3YyYEHUsl OTAENbHBIX TEeM, MPEJIOKEHHbIE B HACTOSLIEH Mporpamme,
HAJI0 pacCMaTpuBaTh KaK MPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEIIO aBTOPCKOM paboueit
IporpaMMbl M TNPEXKIE BCEro y4uTento. ABTOp pabodel mporpamMmbl BIpPaBE YBETUYUTH WIIN
YMEHBIINTh NPEJIOKEHHOE YUCIIO Y4eOHBIX 4acOB Ha TEMY, YTOObI YIIyOMTbCS B TEMaTHKY,
3aMHTEPECOBABIIYI0 OOYYAIOIIMXCs, WIM HANpaBUTh YCWINS Ha MPEOJOJECHUE 3aTPyIHEHHM.
JlonycTUMO TakKe JIOKaJbHOE NEpepaclpeelieHne M NEPECTaHOBKA 3JIEMEHTOB COJEP/KaHUs
Kypca BHYTpHU JaHHOT'O Kjacca.

KonnuecTtBo mnpoBepodHbIX pPabOT (TEMaTHYECKHM M UTOTOBBIM KOHTPOJIb KadecTBa
YCBOEHHUS y4eOHOro Marepualia) U UX THUI (CaMOCTOSATEIbHbIE U KOHTPOJIbHbIE paOOThI, TECTHI)
OCTalOTCS Ha YCMOTPEHUE YUUTEIIS.

Taxoke yuuTenb BIpaBe yBETUUUTh WM YMEHBIIUTh YUCIIO YIEOHBIX YAaCOB, OTBEJEHHBIX B
paboueil mporpamme Ha 0000IIEHHE, MOBTOPEHHE, CHCTEMATHU3ALMI0 3HAHUHM OOydYarommxcs.
ENVMHCTBEHHBIM, HO MPUHLIUIUAIBHO BaXKHBIM KPUTEPHEM, SIBISETCS JOCTH)KEHHE Pe3yJIbTaToB
00y4yeHHMsl, yKa3aHHbBIX B HACTOSIIEH MTporpamMmme.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YUYEBHOI'O ITPEIMETA
«MATEMATHUKA»

OcBocnne yueOHOro mpeamera «MareMaruka» JOJDKHO 00ecrednBaTh JOCTHKCHHE Ha
YpOBHE cCpenHero ooimero o0pa3oBaHUSl CIEIYIONIMX JUYHOCTHBIX, METalpeIMETHBIX H
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbHI

JIMuyHOCTHBIE pe3yNbTaThl OCBOCHHS MNpOTrpaMMbl ydyeOHOro mpeamera «MaTemaTHKa»
XapaKTEepPU3yKOTCS:

I'paxk1aHCKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOM MNO3MLIMU OOydarollerocs Kak aKTUBHOIO H

OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIPaKAAHCKOrO OOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX (YHKIMSAMU M Ha3HAYCHUEM.

I1aTpuOTHYECKOE BOCIIUTAHHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKOMN I'pak1aHCKON MAECHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY

U HaCTOoALIEMY pOCCHﬁCKOfI Mar€éMaTHuKy, ILIOCHHOCTHBIM OTHOHIICHHEM K JOCTHIXKCHUAM
pOCCHﬁCKHX MAaTEMAaTUKOB H pOCCHﬁCKOﬁ MaTeMaTHU4eCKOMU IIKOJIBI, K HCIIOJIB30BAaHHIO 3THX
,I[OCTI/I)KGHI/Iﬁ B APYIruXx HAayKax, TEXHOJOI'UAX, C(l)ean 3KOHOMHMKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIMTAHMSI:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHICKOrO Hapoaa; CPOPMHPOBAHHOCTHIO
HpaBCTBCHHOFO CO3HaHHA, OSTHYCCKOI'O ITOBEACHUA, CBA3aHHOI'O C HpaKTI/I‘IGCKI/IM HpI/IMCHeHI/IeM
JOCTYIKCHUH HAYKH WU JEATCIBHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMUYMUBOTO OYAYIIETO.

DcTeTuYecKoe BOCIUTAHUE:

9CTCTHYCCKUM OTHOIICHHUEM K Mupy, BKJIrO4as 9CTCTUKY MAaTEMATHYCCKUX
3aKOHOMepHOCTeI>’I, 06LGKTOB, 3aaay, pe].HeHPIﬁ, paccyncz(eHHﬁ; BOCIIPUUMYUBOCTBIO K
MAaTECMAaTUYCCKUM aCIICKTaM pa3JIMYHbIX BUIOB HCKYCCTBA.

Du3nYecKoe BOCIIMTAHUE:

C(i)OpMHpOB&HHOCTBIO YMCHUA TNPUMCHATH MATECMATUUYCCKUE 3HAHUA B HHTEPCCAX

310pOBOr0 U 0€30MacHOro oOpa3a JKU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOMS; MHTEPECOM K Pa3IUYHBIM

chepam mpohecCHOHATBEHON JEeSITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U €€ MPHIOKESHHUSIMH,
YMEHHEM COBEPIIATh OCO3HAHHBIN BBIOOp OymyIel nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHWHW BCEH JKW3HHW; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTEMaTHIECKON HAIPaBICHHOCTH.

OKOJIOTMYECKOE BOCTIMTAHUE:

C(I)OpMI/IpOBaHHOCTBIO 3KOJOTHYEeCKOM KYJIbTYPbl, INOHHUMAHUCM BJIMAHUA COLMUAJIBHO-
9KOHOMHYECCKUX IIPOLCCCOB Ha COCTOAHHC HpHpOI[HOﬁ U COLIMaIbHOMU Cp€abl, OCO3HAHUCM
r100aJIBHOTO XapaKkTepa OKOJIOTHYCCKHX HpO6JlCM; OpHeHTaHHCﬁ Ha IMPUMCHCHUC
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MaTeMaTUYeCKUX 3HAHUU JJIS pellieHus 3a/4ay B 00JIaCTH OKpYXarolle cpelpl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUN JJIs1 OKPYXKAIOLIEH CpeIbl.
L{eHHOCTH HAYYHOTO MO3HAHMUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHUKH, TOHUMAaHHEM MAaTeMaTHYeCKOH HAayKH Kak cepsl
YEJIOBEYECKON JEATEIBHOCTH, 3TAllOB €€ Pa3BUTHsA M 3HAYMMOCTH JUIsl pa3BUTHs LIMBWIN3ALNU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYpPOHM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYID M HMCCIEHAOBATEIBCKYI JEATEIBHOCTh
WHIWBHUIYAJIBHO U B IPYyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHS IPOrpaMMBbl y4eOHOTO mpenmMera «MareMaTrukay
XapaKTepU3yIOTCS  OBJAJCHHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OeliCeusmu,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OlCMEUAMY, — YHUBEPCATIbHbIMU — Pe2YIsamUEHbIMU
oelicmeusimu.

1) Vuueepcanvuvie noznasamensusle oeticmeausi, obecneuusarom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
ba3oBbie TOTMYECKHE ICUCTBHUS:

® BBIABIIAITH M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
HNOHSTUM, OTHOIIEHUH MEXIy MOHATUSAMHU; (OPMYIUPOBATH ONpEACNCHUS IOHATUH;
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCH(PHUKAIMK, OCHOBAHUS JUIS OOOOIICHHS W
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOI0 aHAJIU3A;

® BOCIPUHHUMATh, (OPMYJIMPOBATh U NPeoOPa3OBBIBATH CYKIEHUS: YTBEPAUTENIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

® BBIBIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H M POTUBOPEUHs B (haKTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX; IpeuiaraTb KpUTEpUU JUIsL  BBISIBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOYEHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITEIBHO J0KA3aTEbCTBA MAaTEMATUUECKUX YTBEPKACHUHN (IIpsIMbIe
U OT NPOTHBHOIO), BBICTPAaWBaTh apryMEHTAIUIO, NMPUBOJUTH MPUMEPHl M KOHTP NPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

e BpIOMpaTh CcHoco0 pemieHUs y4eOHOW 3ajauM (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbojee NOAXOAALIMM ¢ Y4ETOM CaMOCTOSITEIBHO BBIJCIEHHBIX
KPUTEPHEB).
ba30Bble MCCAEN0BATENbCKUE NCHCTBHUSA:

® UCIIOJIB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUN  WMHCTPYMEHT  IIO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKE MPOTUBOpEUHe, MpoOIeMy, YCTaHaBIUBATh HCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

® [IPOBOJUTH CAaMOCTOSITENBHO CIUIAHMPOBAHHBIA JKCIEPUMEHT, MCCIEA0BAaHUE IIO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, MpPOIecca, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00bEKTaMH, SIBJICHUSAMH, ITPOLIECCaMH;

® caMOCTOsITeNbHO  (hopMynaHpoBaTh  O0OOIIEHHMS W BBIBOABI 10  pe3yibTaTaM
OpOBEIEHHOIO  HAOMIONEHUsS, HCCIENOBaHMs, OLEHUBATh JOCTOBEPHOCTbh  MOJYYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IEHUI];



® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKKE BBIABUTATH MPEATIOTOKCHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.
Pabora ¢ nadopmanuei:

® BBIABIATH JNE(UIMUTH MH(POPMAIMH, JTaHHBIX, HEOOXOIUMBIX IS OTBETAa HAa BONPOC U
JUIsl pELLICHU 3a1a4H;

e BpIOMpaTh HMH(POPMAIMIO M3 HCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTH3UpPOBATh W HWHTEPIPETUPOBATh MHGOPMAIMIO pPA3JIMYHBIX BHIOB H  (opm
IIPEICTABIICHHUS,;

e CTpykTypupoBaTh HHPOPMALMIO, TMPEACTaBIATH €€ B  pasauuHbIX  (opmax,
WILTIOCTPUPOBATH IpadUyuecKy;

® OLICHUBATh HAA&KHOCTh HMH(OpPMAMKM TO CaMOCTOSATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusaiom c@opmupo8anHocnb
COYUATLHBIX HABBIKOG 00YUAIOUJUXCAL.

Ob6meHue:

® BOCIIPUHHMMATh M (POPMYJIHPOBATh CYXKICHHUS B COOTBETCTBUH C YCIOBHSIMHU U LIEISIMHU
OOILEHHS; SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U IHCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHS II0 XOJy pEIICHHs 3aJadyd, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3yJbTar;

® B X0JIc 00CYXK/ICHHSI 33[]aBaTh BOIPOCKHI IO CYIIECTBY OOCYXKIAaeMOi TEMbI, POOIEMBI,
penraeMoi 3a1auy, BBICKA3bIBaTh WICH, HAIIEJICHHBIC HA IOWCK PEIICHHS; CONOCTABIATH CBOM
CYXICHHUS C CYXICHHSAMHU APYTUX YYaCTHHKOB JMAIOra, OOHAPYKUBATh Pa3lIM4ue M CXOJCTBO
HIO3UIIHIA; B KOPPEKTHOH (hopMe GOPMYIHPOBATH Pa3HOIIIACHS, CBOU BO3PAKCHUS;

® TIPE/CTABISITh PE3YNIbTAThl PELICHUS 3a/1aud, SKCIICPUMEHTA, MCCICIOBAaHUS, MPOCKTa;
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 3a7ad  MNpPE3EHTAUUH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

® [IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMaH/IHOW U MHUBHUIYyaIbHON pabOThl MpU
pelieHMH y4eOHBIX 3a/a4; MNPUHUMATh I1€JIb COBMECTHOH JesATEeIbHOCTH, IUIaHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpenensTh BUIbI paboT, JOrOBapHBAaThCs, OOCYXIaTh
MPOIIeCC U PE3yIbTaT pabOThl; 0000IATh MHEHHUS HECKOJIBKHUX JIFOJICH;

® y4yacTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYpPMBI» U HWHBIE); BBIIOJIHATH CBOI 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JPYTUMH 4JI€HaMH KOMAaHJbl, OIIEHMBAaTh KadyecTBO CBOEr0 BKJaJa B OOIMMH MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

3) YVuueepcanvuvie  pecynamuenvie  Oeticmsusi,  obecneuusarom — opmuposanue
CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

® COCTaBJIAATH IUIaH, aITOPUTM pEIIeHUs 3a/adyH, BHIOMpPATh CIIOCOO pElIEHUs ¢ y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI pELIeHHUH ¢ y4ETOM HOBOM HMH(DOpMaLINUL.

CaMOKOHTpOIIb:




® BIQ/ICTh HAaBBIKAMU T[IO3HABATENbHOW pEQIIEKCHM KaK OCO3HAHHUS COBEPIIIAEMBIX
JNEHCTBUI M MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB; BIAAETh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHus MaTeMaTHUeCKO 3a1auu;

® [PEJBUJETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPHU PEIICHUH 3a]la4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBATh COOTBETCTBHE pE3yJibTaTa M M YCJIOBUSAM, OOBSCHATH NPUYUHBI
JOCTHKEHHUS] WJIM HE JOCTHIKEHMSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.
MNPEIMETHBIE PE3YJIBTATHBI

[IpeameTHbIC pe3yabTaThl OCBOCHHS padoyveil MporpaMMbl 10 MaTEMATUKE MPEICTABIICHbI

M0 TojaM OOYYCHHsI B paMKaxX OTICIBHBIX KYPCOBB COOTBETCTBYIOIIMX pa3jeiiaX HACTOSIIEH
[Iporpammel.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A».

Lenn u3ydyenusi yaeOHOro Kypca

Kypc «Anrebpa m Hadana MaTeMaTHYECKOTO aHAIW3a» SBIAETCS OJHUM U3 HamOoiee
3HAUYMMBIX B MpOrpaMMe CTapulei IIKOJbl, ITOCKOJIbKY, C OAHON CTOPOHBI, OH 00ecre4yuBaeT
UHCTPYMEHTAJIbHYIO 0a3y Ui M3y4eHMsI BCEX E€CTECTBEHHO - HAyYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOpPMHUPYET JIOTUYECKOe U aOCTpAaKTHOE MBIIUICHHE YydJallluXcsi Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypCcOB MH(GOPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOrO Kypca y4alluecs: OBJIa[IeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopasi GopMyJIUpYyEeT CBOM TOCTUKEHUSI B MaTEMAaTUYECKOU (opme.

Kypc anre6pbl u Hadyan MaTeMaTU4eCKOro aHajaM3a 3aK/IaJbIBa€T OCHOBY JUIsl YCIIEHIIHOIO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTUM, TIOHUMAaHHUS OCHOBHBIX TEHJIEHUUI
HSKOHOMHUKH U OOILECTBEHHOW HU3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOIHAX, YBEPEHHO HCIIONb30BAaTh X B IOBCEJHEBHOM XU3HU. B TOXe
BpeMs OBJIaJIeHUE a0CTPaKTHBIMHU U JIOTUYECKH CTPOTMMM MaTeMaTHYECKUMH KOHCTPYKLHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
UCMOJIb30BaTh O00OOIIEHHE M KOHKPETHU3aluio, a0CTparMpoBaHHWE M AaHAJIOTHI0, (HOpMUpYeET
KpeaTUBHOE U KPUTHYECKOE MbIlIeHHe. B xone usyuenus anreOpbl M Hayal MaTeMaTHYECKOTO
aHaJu3a B CTapLIEH HIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSTEJIBHOIO  IOCTPOCHHMS ~ MAaTEMaTUYECKHX MOJCIEH pealbHBIX CHUTyallud |
WHTEPIPETAIMM  TIOJYYECHHBIX PEIICHWM, 3HAKOMATCA C NPUMEPAMH MaTEeMaTUYEeCKHUX
3aKOHOMEPHOCTEN B MNPUPOJE, HAyKE M B MCKYCCTBE, C BBIJAIOIIMMHUCI MAaTEMATHYECKUMU
OTKPBITUAMH U UX aBTOPaMH.

Kypc obnanaer 3HaYMTENbHBIM BOCIMTATENBHBIM IOTEHLUAIOM, KOTOPBIM peanusyercs
Kak yepe3 yueOHbII MaTepuall, crocoOCTBYIOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
Tak M 4epe3 cHenuduky ydyeOHOH JesATeTbHOCTH, TpeOyromeld caMOoCTOSTENbHOCTH,
AKKypaTHOCTH, MPOAODKUTEIBHOM KOHLEHTPAallMM BHUMAHHMS W  OTBETCTBEHHOCTH 324
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe Meronuku oOydeHus anreOpe M HavajlaM MaTeMAaTHYECKOTO aHaJIN3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.



B crpykrype kypca «Anrebpa m Havaja MaTeMaTUYECKOTO aHAIN3a» MOXKHO BBIJCIUTH
CIIEAYIOINE COAEPKATEIbHO-METOANYECKHE JMHUU: «Uucna U BbUUCIHEHUS», «DYHKIMM U
rpadukny, «YpaBHEHHS U HepaBeHCTBay, «Hauana MaTemMaTuueckoro anaamnsza, « MHOXECTBa U
Jorukay». Bce OCHOBHBIE COIEPIKATEIBHO-METOAMYECKUE JMHUU H3Y4alOTCs Ha IPOTKEHHUH
JBYX JIeT OOydeHHWs B CTapuield MIKOJe, €CTeCTBEHHO MOMOJHSS IPYr Apyra W IHOCTEIEHHO
HACBIIIASICh HOBBIMU TEMaMHU U pa3fenamMu. MOKHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO JAHHBIN KypC
ABIIIETCS. HWHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJep)KaHue HECKOJIbKHX
MaTeMaTUYeCKUX TUCIUIUIMH: anreOpa, TPUTOHOMETpHUsS, MaTeMaTHYeCKHil aHajau3, Teopus
MHOXkecTB U Jp. Ilo Mepe Toro kak ydamguecss OBJaJeBalOT BcE Oosiee MIMPOKUM
MaTeMaTHYECKUM anmapaToM, y HHUX IOCIEIOBATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHME CTPOUTh MaTEMaTHUYECKYI0 MOJENIb pPEaJbHOM CHUTyallud, IPUMEHSTb 3HAHUSA,
IIOJIyueHHBIE B Kypce «AnreOpa M Hayaja MaT€MaTU4YeCKOro aHalau3a», A peLIeHUs
CaMOCTOSITENIbHO CPOPMYJIMPOBAaHHONH MaTEeMaTHYECKOH 3ajauu, a 3aTeM HHTEPIPETHPOBATH
MOJIyYEHHBIH pe3yibTarT.

CognepxxarenpHO-MeTOAMYECKass  JuHUA  «Uucna W BBIYMCIEHUS»  3aBEpIIAET
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENIBHBIX YHUCEN, KOTOpoe ObUIO HAa4yaTto B
OCHOBHOI mikone. B crapiieil mkone ocoboe BHUMaHue yaensieTcss (GOpMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTEIIFHBIX HABBIKOB, BKJIIOYAIONIMX B CE0S MCIOJIB30BAHUE DPA3TUYHBIX (hopM 3ammcu
JEHCTBUTENBHOTO YHCIa, YMEHHE palUdOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JI€1aTh
NPUKHUIKY, OIICHWBaTh pe3ynbrar. OOydaromuecss TIONyYaloT HaBBIKA —MPHOIMKEHHBIX
BBIUMCJICHHM, BBITIOJHEHUS JCUCTBUH C 4HCIAMH, 3alMCAaHHBIMHU B CTaHJapTHOU (opme,
MCII0JIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHMS YUCIOBBIX BHIPAXKECHUI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallM3yeTcsl Ha MPOTSHKEHUH Bcero oOydeHus B
CTaplield WIKOJIEe, MOCKOJbKY B KaXJOM pas3fese IporpaMMmbl IMPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3a/Jad. Y4Yalluecs OBJIAACBAIOT Pa3IMYHBIMU METOAAMU DPELIEHUS LEIBbIX,
palMOHATIBHBIX, UPPALIMOHAIBHBIX, TTOKA3aTENIbHBIX, JOrapU(PMUUECKIX U TPUTOHOMETPHUECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [lonydyeHHble yMEHMS UCIOJIB3YIOTCSA P UCCIIETOBAaHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3a7ad Ha HaxOXKICHHE
HauOOJBIINX ¥ HAMMEHbIIUX 3HaueHUH QyHkuuu. [lanHas conepkarenbHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHME YMEHHUH BBINOJHATH pacuéTel No (opmynaM, npeodpazoBaHUs
LENbIX, PAlMOHAIbHBIX, HMPPALHMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKECHHMM, a Takke
BBIPOKEHU, COAEp)KaIlMX CTerneHu U jorapudmel. braromaps uzyuenuro anreOpanyeckoro
MaTepHajia MpOUCXOIUT JalbHelIee pa3BUTHE aJTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIUIEHUS
y4yamuxcs, (pOpPMHUPYIOTCS HaBBIKM JEIYKTUBHBIX pPACCYXACHHUH, pabOThl C CHUMBOJIBHBIMU
dbopMamu, IpeaCTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PAaBEHCTB U HEPAaBEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI JJIs pEIIeHUs IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHBIX 3aj[a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToANYeCKass JUHUSA «DYHKIMHM U TpadUKM» TECHO MEPEIIeTaeTcs C
JpPYTMMH JIMHUSMH Kypca, TOCKOJIbKY B KakOM-TO CMBbICIE 3aJaéT I0CIIE0BATEIbHOCTD
u3ydyeHus: Martepuana. V3yyeHwe CTemeHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOHCTB M TpadUKOB, HCIOJb30BaHHE (QYHKUUN I
peleHus 3agad U3 JAPYruxX y4eOHBIX NMPEIMETOB M PEeaIbHOM KHM3HM TECHO CBSI3aHO Kak C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oosbiioe
BHHUMaHue yjensiercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaThb (OpMyJIaMH 3aBHCHUMOCTH MEXKIY
pa3MYHbIMM BEIMYMHAMH, HCCIEIOBATh IOJIY4YeHHbIE (YHKIMHM, CTPOUTh HUX TpaduKH.
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Marepuasn 3TOH COAEp)KATEIbHON JIMHUM HAlEJIE€H Ha pa3BUTHE YMEHHU M HaBBIKOB,
MO3BOJIAIONINX ~ BBIp@XKaTh 3aBUCHMOCTH MEXKIYy BeIMYMHAMH B pa3IUyHOi  opme:
AHAIUTUYECKOW, Tpadudeckod U cinoBecHOH. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas JnHUS «Hayana maTeMaTHYeCKOro aHajau3a» IMO3BOJSET CYIIECTBEHHO
pacMpuTh KPYr Kak MaTeMaTUYeCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00ydJaromumcs, y
KOTOPBIX MOSIBIISIETCS] BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku QyHKUUN, ONpEeaensaTh UX
HauOOJIbIlIMEe U HAaUMEHbBIIINE 3HAYEHUS, BRIYUCIATD IJIOWAAn QUryp u oObEMBI Tell, HAaXOAUTh
CKOPOCTH M YCKOpeHHusi TmpoleccoB. J[laHHas conaepxaTesibHasi JMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTH4YEeCKUX MOJCICH peallbHbIX CHUTYalUld, HaXOXKICHUs
HAWJIY4YlIEro PELICHUs] B MPHUKIATHBIX, B TOM YHUCJIE COIMATbHO-2KOHOMHUYECKHX, 3ajJlayax.
3HAKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOTO aHaM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMUECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUU pacloO3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHUKE M HCKyccTBe. OOydaromuecs Y3HAIOT O
BBIJIAIOLIMXCSl PE3yJIbTaTax, IMOJIYYEHHBIX B XOJI€ PA3BUTHUS MATEMAaTHKM KakK HayKd, M HX
aBTOpax.

ConeprkarenbHO-MeToAMuecKas: TuHUS «MHOXKeCTBa W JIOTHKa» B OCHOBHOM ITOCBSIIIIEHA
AJIEMEHTaM TEOPUHU MHOKECTB. TeOopeTHKO-MHOKECTBEHHBIE MTPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOH MaTEeMAaTHKH W TPEUIaraloT Haubojiee YHUBEPCATbHBINA SI3BIK, 00bEIHHSIOIIAN
BCE paszlenbl MaTeMaTUKH M €€ MPUIIOKEHUM, OHU CBS3BIBAIOT pPAa3HBIE MAaTEMAaTHUYECKUE
JTUCIUIUIMHBL B efrHoe 1enoe. [103ToMy BakHO JaTh BO3MOXHOCTh OOYyYaroIieMycsi HOHUMATh
TEOPETHUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MATEMAaTHMKH M HUCIOJIb30BaTh €ro s
BBIPKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayana MaTeMaTHYeCKOTo aHAllM3a» MPUCYTCTBYIOT TaK)KE OCHOBBI
MaTEeMaTHYECKOTO MOJICTMPOBAHUS, KOTOpPhIE MpU3BaHbl CHOPMUPOBATH HABBIKM TMOCTPOCHUS
MoJieJIel pealbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIel ¢ TIOMOIIBIO anmnapara aareopsl u
MaTeMaTUYeCKOro aHajln3a W WHTEPIpETAlluy TOTYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIUIETEHbI B KaXJbId M3 Pa3lIeNIOB MPOTrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca MIUPOKO
WCIIOJIB3YETCS JUIsl PEIICHUsT MPUKIIAIHBIX 3a1ad. [Ipu pereHnn peanbHbIX MTPAKTUYECKUX 3a/1a4
yuamigecsi — pa3BUBAIOT  HAOMIOAATENTbHOCTh,  yYMEHHME  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBatbcs, HCIOJIB30BaTh aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MPOOIEMy.
JestenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB PEUICHHS MPUKIAAHBIX 337a4 OpPraHU3yeTcs B
mpolecce U3y4eHHs BCeX TeM Kypca «Anredpa v Hadyajla MaTeMaTUYeCKOTO aHaITu3ay.

MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHomy miaany B 10—11 kmaccax um3yuaercs y4deOHBIH Kypc «Anrebpa u
Hayaja MaTeMaTHYeCKOT0 aHAIN3a», KOTOPBIN BKIIOUAET B ce0sl CIEIyIOIUE OCHOBHBIE Pa3/Ieibl
conepxanus: «Hucna ¥ BBIYMCICHUA», «YpAaBHEHUS M HEpaBeHCTBa», «DyHKIMM U rpaduKn»,
«Hauana MmatemaTiueckoro aHanuza» u «MHOKeCTBa U JIOTHKa.

B VuyeOHoM muiaHe Ha u3ydyeHHe Kypca aureOpbl M Hayal MaTeMaTHYeCKOro aHaiu3a
OTBOAMTCS 2 y4eOHBIX Yaca B Henento B 10 kimacce 3 yueOHBIX yaca B Henento B 11 kiacce, Bcero
3a jBa roga oOyueHust —170 ydaeOHbBIX Haca.
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Paznen 1. Conep:kanue yueOHOro Kypca (1mo rogamM o0y4eHus)

10 kiace
Yuciia ¥ BbIYHMCICHHSA

Panmonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOM, NPOLEHTHI, OECKOHEUHBIC
nepuoguveckue  apodu.  Apudmernueckue omepanMd € paUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl pPEHICHUS
MPUKIIAIHBIX 33714 U3 Pa3IMUHbIX OTpaciiel 3HaHUHN U peabHOM JKU3HH.

HeiictButenpuble uucia. PanuoHanbHble W UppalMoOHaibHble 4YHcha. Apudmernyeckue
orepaluu ¢ JACUCTBUTEIbHBIMU YuciaMu. [IpuOmmkEHHbIe BHIYMCICHUS, IPaBUIa OKPYTIICHUS,
MPUKUIKA U OIIEHKA pe3yJIbTaTa BEIYUCICHHM.

Crenenb ¢ uensiM mnokazatesneMm. CranmaptHas (opma 3amucu JACHCTBUTEIBHOTO 4YHUCIIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN ISl PEHICHUs
IPAKTUYECKUX 3aJ[a4 U IPEICTABIICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypaJbHOM creneHu. JIeHCTBUS ¢ apupMETUYECKUMU KOPHIMHU
HaTypaJIbHOMN CTEIICHU.
CuHyCc, KOCUHYC W TaHI'€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC

YHUCJIOBOT'O apryMCHTA.

YpaBHeHUs] M HEPABEHCTBA
ToxkaecTBa U TOKIECTBEHHbIE MPeoOpa3oBaHUs.
[IpeoOpa3zoBanre TPUTOHOMETPHUUECKUX BbIpaKeHH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.
VYpaBHEHHE, KOpPEeHb ypaBHeHus. HepaBeHCTBO, pemieHue HepaBeHCTBa. Meroa
HHTEPBAJIOB.
Pemenne nensixu 1poOHO-pallMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
Peuienune nuppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.
Peuienne TpUroHOMETPUUECKUX YPaBHEHUM.
IIpruMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX 3a7ad U 3a7ad W3
pa3IMyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

DyHKIUHN U ITpaPUKH

@OyHK1Ms, crocoOsl 3ananus GpyHkuuu. ['padux pynkunu. Bzaumuo oOpatHble QyHKIIHH.

Ob6unacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkiuu. Hymu @ynkumu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKITUH.

CrenenHass (QyHKIUS C HaTypaJbHBIM M LENbIM Toka3areneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeNeHu.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpEJCIEHUe TPUTOHOMETPUUYECKUX  (DYHKIMH
YHUCIIOBOTO apryMEHTA.

Hauvana MaTeMaTH4eCcKOro aHajJu3a
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ITocnenoBaTeNbHOCTH, CIOCOOBI  3aJaHMs  IIOCIEIOBATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEILHOCTH.

ApudmeTrndeckass U TeOMETpUYECKass  mIporpeccuu. beckoHeuyHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
®opmyna CIOXKHBIX MPOLEHTOB. Vcnonb30BaHUE MPOTPECCUU ISl PEIICHHS pPeaibHBIX 3a/]au
MIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoOecTBO, onepanuu HajJ, MHOKecTBaMH. [{narpammbl Dilsiepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMU, MpHU
pEIIeHUH 3329 U3 IPYTUX y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, 10Ka3aTEIbCTBO.

11 kaacc
Yucsia ¥ BbIYUCICHUSA
Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH HEIbIX YUCEIL.
Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.
Jlorapudm umcna. JlecaTHIHbIE U HATYypaAJIbHBIC JIOTapH(PMBI.
YpaBHeHHUs M HEpaABEHCTBA
[TpeoOpa3zoBaHue BbIpaXKEHUM, COIEPIKALIUX JIOTapru(PMBbI.
[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM IIOKA3aTEIEM.
ITprMeprl TPUTrOHOMETPUUECKHUX HEPABEHCTB.
IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.
CucreMbl JUMHEHHBIX ypaBHEHHUH. PelieHue NpuKiIagHbIX 3a/ad C IOMOILBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.
CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.
IIppuMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a1ad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DOyHKUUH U rpadpuku

Oynkuus.  [lepuognueckne  ¢yHkuuu. IIpomMexyTkKn  MOHOTOHHOCTH — (DYHKIIHMH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HaunOonbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

[ToxazarenbHas u Jorapudmuyeckas QyHKIUU, UX CBOWCTBA U ITpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 17151 pelieHHs] YpaBHEHUN U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIMNA JUIsL UCCIENOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.

Hauyana maTeMaTH4ecKOro aHajmu3a
HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.
[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NIECKUIl CMBICI TPOU3BOIHOM.
[TpousBoaHbIe 3MeMEHTApHBIX (PyHKUUNA. DOpMyNbl HaXOXKJEHUS MPOU3BOJHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIMA.
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[IprMeHeHre MPOU3BOAHOM K MCCIENOBAaHHUIO (PYHKIUNA HA MOHOTOHHOCTb M SKCTPEMYMBI.

Haxoxaenre HanOoIbIIero 1 HAMMEHBINET0 3HAYCHUS (PYHKIIMH HA OTPE3Ke.

IIpuMeHeHrne NPOU3BOAHOM I HAXOXKIACHUSA HAWIYYIIErO0 pPEIICHWS B IPUKIAIHBIX

3aj1a4yax, Ui ONpeIeIeHUs] CKOPOCTH IPoIecca, 3aIaHHOTO (HOPMYIIOii WK TpaduKOM.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.
WHTerpan, ero reoMeTpuyeckuii ¥ (U3MYECKUIl CMBICI. BplumcieHne HWHTErpaia Io

dbopmyne Hetorona—JleiiOHua.

Pa3nen 2. [lnanupyemMble npeiMeTHbIe Pe3yJbTAThl 0CBOEHUS

Paboueii nporpaMmmbl Kypca(mmo rogaM o0y4eHust)

OcBoenne yueOHOro Kypca «Ainrebpa v Hayajla MAaTeMaTUYECKOTO aHallM3a» Ha YpOBHE

CpCaAHCIo O6I_I_ICFO O6p330BaHI/I${ JOJI2KHO obecrneynBaTh AOCTHIKCHUC CIICAYIOIIUX IMPEAMCTHBIX
O6paSOBaTeJ'IBHBIX PE3YJIIbTATOB:

10 xnacc

Yucia 1 BLIYUCIECHUSA

OnepupoBaTh MOHATUSMHU: PALUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAS U
JeCSITUYHAs APOOb, MPOLEHTHI.

BemonsaTe apudmeTHyeckre Onepaldd C PAaldOHAIBHBIMH W JICHCTBUTEIHHBIMH
YUCIIaAMH.

BeinonuATe npuOakEHHBIE BBIYMCICHUS, HCIOJIB3YSl MpaBWia OKPYIJIEHUS, JeNaTh
IIPUKHJIKY U OLICHKY PE3yJIbTaTa BIYUCIICHUMN.

OnepupoBaTh NOHATUSMU: CTENEHb C LEJIBIM MOKa3aTeaeM; CTaHaapTHas (Gopma 3anucu
JEHCTBUTEIIBHOIO YHCIIA, KOPEHb HATYPAJIBHOW CTENEHU; HCIIOJIB30BaTh IOAXOISALIYIO
dopMy 3amucu JIEHCTBUTENIbHBIX 4YHCEN JJI1 pEIIeHUus MPaKTUYEeCKUX 3a1ad U
IIPE/ICTABJICHUS TAHHBIX.

OnepupoBaTb NOHATHAMH: CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJIBHOTO YIJIa;
UCIIOJIb30BaTh 3allMCh IPOM3BOJIBHOTO yIjla 4Yepe3 oOpaTHble TPUTOHOMETPHUYECKHE

(GyHKIHH.

YPaBHeHHﬂ H HEPABCHCTBA

OrnepupoBaTh MOHATUAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; 1I€JI0€, PALlMOHAIBHOE,
UPPALMOHAILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE,
BemonHsaTe  npeoOpazoBaHUS  TPUTOHOMETPUYECKUX  BBIDAKEHMH W peuiarhb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoimonsaTe npeoOpa3oBaHus LENbIX, pallMOHATBHBIX U UPPALMOHAIBHBIX BBHIPAXKEHUN U
pemars OCHOBHBIE THUIBI ILIENbIX, PAMOHAIBHBIX M HPPALUOHAIBHBIX YPaBHEHUH M
HEPABEHCTB.

IIpuMeHATh ypaBHEHMS U HEPABEHCTBA [l PELICHUs MAaTEMaTUYECKUX 3a4a4 U 3a1a4 U3
pa3IMyYHbIX o0JacTel HayKH U peabHOM KU3HU.
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MO,Z[GJII/IpOBaTB PCAJIbHBIC CHUTYyallUM Ha A3BIKC anrerLI, COCTAaBJIAATb BBIPAXKCHUA,
yYpaBHEHHsI, HEPABCHCTBA IO YCIOBHIO 3aJ[au, WCCIEAOBATh MOCTPOSHHBIE MOJEIU C
UCIIOJIb30BAHUEM allfapaTa ajireopsi.

DOyHKUUH U rPpadpuKu

OnepupoBaTh NOHATUAMU: (PYHKIIHA, CIOCOOBI 3a/1aHusl (PYHKIIMHU, 00IaCTh OMpeIeICHUS
¥ MHO>KECTBO 3HAYCHHUH (yHKIINHU, TpaduK QYyHKIMH, B3AaMMHO 00paTHBIC (QYHKIIUH.
OnepupoBaTh TOHATUSAMHU: YETHOCTh U HEYETHOCTh (YHKIUH, HYIH (QYHKIHUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUsT yPaBHEHUH.

Ctpouth 1 unTaTh TpauKu JUHEHHONH (YHKIIMH, KBAIPATHYHON (PYHKIIMH, CTCTICHHOW
(YHKIINU C LENBIM MTOKA3aTeIeM.

Hcnonws3oBarh rpapuku QyHKIMNA AN HCCIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH MpH
pelleHrur 3aJad W3 APYruX Yy4eOHBIX MPEIMETOB U peajlbHOW >KU3HH; BBIPAXKATh
(dopMyaMu 3aBUCIMOCTH MEXy BETMYHMHAMHU.

Havana MaTeMaTH4ecKoOro aHajau3a

OnepupoBaTb MOHATUSAMU: IOCIEI0BATEIbHOCTb, apu(pMeTHUecKass U reoMeTpudeckas
POTpecCu.

OnepupoBaTh HOHATUSAMM: OECKOHEUHO YOBIBaOLasi I'€OMETPUYECKas IPOrpeccHs,
cyMMa 0E€CKOHEYHO YOBbIBAIOIIECH reOMETPUUYECKON TPOTPECCUH.

3aaBaTh NOCIEA0BATENbHOCTH PA3INYHBIMU CIIOCOOAMHU.

Hcmonp30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH W MPOTPECCHIA JUTS PEHICHUS! peabHBIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONIE€paIK HaJl MHOXECTBaMH.

Hcronb30BaTb  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar i ONHUCaHUs  pealbHBIX
IIPOLIECCOB U SIBJIEHUH, IPH PELICHUHU 3a]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB.
OnepupoBaTh NOHATUAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 xmacc

Yuciia 1 BLIYUCJIECHUSA

OnepupoBaTh MOHATHSMM: HaTypalbHOE, LEJIO€ YHCIO; HCIHOJIb30BaTh IPU3HAKU
JEIMMOCTH IEJIBIX YHMCEeJN, Pa3joKEHUE YKCIa Ha MPOCThle MHOXKHUTENU ISl PEeLIeHUS
3ajau.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEIEeM.

OnepupoBaTh MOHATUAMHE: JIorapu(M YUCIIa, TECATUYHBIEC U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHHUs M HEpaABEHCTBA
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e [lpumMeHsTh CBOMCTBa CTEMEHUW I NpeoOpa3oBaHUs BBIPAKEHHI; ONEpUPOBATH
NOHATHAMM: TIOKA3aTCIIbBHOE YPAaBHEHUE M HEPABCHCTBO; pPEIIATh OCHOBHBIC THIIBI
IIOKAa3aTeNbHbIX YPABHEHHUI U HEPABEHCTB.

e Brmonuate npeoOpa3oBaHUS BBIPAKCHHH, COACPKALIMX JIOTapu(MbI; ONEpUpPOBATH
HOHATUAMU: JIoTapu(MUUECKOE YpaBHEHME W HEPAaBEHCTBO; PELIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB.

e HaxoauTs pemeHus IpoCcTeHINX TPUrOHOMETPUIECKUX HEPABEHCTB.

e OnepupoBaTh NOHATHAMH: CUCTEMA JINHENHBIX YPaBHEHUN U €€ pelIeHUe; UCII0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUU JUUIS PEIICHUS IPAKTUYECKUX 3a4a4.

e Haxoxute pemeHuss NpOCTEMIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX ypaBHEHUUI
Y HEPaBEHCTB.

e MogaenupoBaTb peajibHbleé CHTyallUM Ha S3bIKe aireOpbl, COCTABIIATh BBbIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJadd, UCCIEIOBATH NMOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAaHHUEM amIapara anreOpsl.

DyHKIUHN U ITpaGUKH

e OmnepupoBaTh MOHATUSAMH: MEPUOAWYECKAs (QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOYKM OKCcTpeMyMma (yHKIMM, HauOoJpllee U HauMEHbIee 3HAUYCHUS
(GYHKLIMU Ha IDPOMEKYTKE; HMCIIOJIb30BaTh MX Ul MCCIENOBaHUS (DYHKIMHM, 3aJaHHON
rpaguKoM.

e OmnepupoBaTb  MNOHATHAMHU: IpaduKd  MOKa3aTelbHOM,  JiorapudMUUYecKod U
TPUTOHOMETPUUYECKUX (YHKIMHA; M300pakaTh MX Ha KOOPAMHATHOM IUIOCKOCTH H
UCIIOJIb30BaTh JUIsl peIlIeHUs] ypaBHEHHUI U HEPaBEHCTB.

e l300paxkaTb Ha KOOpPAMHATHOM IUIOCKOCTH TpadUKU JMHEWHBIX YpaBHEHUH W
MCIIOJIb30BAaTh UX VISl PEIICHUS] CUCTEMBI JINHEWHBIX YPaBHEHU.

e lcnonb3oBarh rpaduku (QyHKIMM A1 MCCIEA0BaHUS NMPOLECCOB U 3aBUCUMOCTEH W3
JPYTUX y4eOHBIX AUCHUILIUH.

Hayana MaTeMaTH4eCKOro aHAJIN3a

e OmnepupoBaTh MOHATUSMHU: HeNpepbiBHAsA  (QYHKIUSA; NPOU3BOAHAS  (DYHKLUU;
UCIIOJIb30BaTh T'€OMETPUUYECKUNH U (PU3UYECKUIM CMBICI NPOU3BOAHOM Ui pELICHUS
3az1a4.

e HaxonuTe npou3BOAHBIE 3JIEMEHTAPHBIX (DYHKUWN, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BENIECHUS, YACTHOTO (PYHKIIHH.

e lcnonb3oBaTh MNPOU3BOAHYIO JUISI HCCIEIOBaHHMA (YHKIMM Ha MOHOTOHHOCTh H
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIIEIOBAaHUS K TOCTPOEHHUIO IPpauKOB.

e lcnonb3oBaTh NPOU3BOJHYIO JJI HAXOXKIECHUS HAWITYUIIETO PEIIEHUS B IPUKIAAHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMUYECKHX, 3a1a4ax.

e OnepupoBaTh MOHATHAMH: HEepBOOOpa3Has W HMHTErpai; MOHWMAaTh T'€OMETPUYECKUN U
¢bu3uueckuii CMbICT HHTErpaa.

e Haxonute nepBooOpasHbie dJIeMEHTAPHBIX (DYHKIUH; BBIYUCIATH HHTETpal Mo GpopMmylie
Herorona—JleitbHuna.

e Pemate npukiaaHble 3a/1a4M, B TOM YHCJE COLMATBbHO-3KOHOMUYECKOIO U (PU3NUECKOro
XapakTepa, CpeICTBAMH MaTeMaTHYECKOIo aHAJIN3a.
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Paznen 3. TemaTrnueckoe miiaHumpoBaHue y4eOHOro Kypca (1mo rogam o0ydeHust)

10 xaacc (68 yacoB)

Ha3Banue pa3aena
(TeMbl)
(4K CJI0 YacoB)

OcHoBHoOe coepkaHue
pa3aena (TemMbl)

OcCHOBHBIE BHIBI

AesITeJIbHOCTH 00y4aI0IIMXCH

JJIeKTPOHHBIE
o0pa3zoBaTejibHbIE

pecypcbl

JlocTHkeHne
JIMYHOCTHBIX Pe3yJbTAaTOB
B paMKax peaju3aluu
moayJs «lIkoabHbIH
YPOK» padouei
nporpammbl Bocniuranust
(mo pazaesam)

MHo:kecTBa
PAlMOHAJILHBIX H
JeHCTBUTEILHBIX
quceJ. PanmmonajabHbIe
YPABHEHHS U
HepaBeHCTBAa

(14 9)

MHoecTBO, oOmnepanuu
Haj MHO>KECTBaMHU.
JnarpamMmsbl
Olinepa—BenHa.

Pannonaneupie  uucna.
OOBIKHOBEHHBIE u
JeCATUYHbIE Ipodu,
MPOIEHTHI,  OECKOHEYHBIC
NEPUOJNYECKHE po0u.
Apudmernueckue
olepanuu C

palMOHAIIBHBIMU  YHCJIAMHU,
MpeoOpa3oBaHUs YHCIOBBIX
BbIpakeHU. [IpuMeHeHue
npobeil W TMPOIEHTOB IS
peleHus TIPUKIIATHBIX
3a7a4 u3 Ppa3IMYHBIX
oTpacieun 3HAaHHUIN u
peanbHOU KU3HU.
JlelicTBUTENbHBIE YHCIIA.
PanuonanbHbie "
WppalMOHAJIbHBIE  YHUCIIA.

Hcnoab3oBaTh TEOPETUKO-
MHOXKECTBEHHBIM anmapar s

OIMKUCaHUuA

xXoaa PCUICHUA

MaTeMaTHYCCKUX 3aJa4, a TaKXKeC

pCajIbHbIX

IIpoueccoB n

ABJICHUM, TPU PELICHUH 3a7ad
U3 APYrux y4eOHBIX NMPEIMETOB.
OnepupoBarb NOHATHAMM:

panroHaNIbHOE YHCIIO,
JNIEUCTBUTEHLHOE 4H1CIIo,
OOBIKHOBEHHAS IpoOob,
JecATUYHAsL IPOOb, TPOLICHTHI.

BbInoaHATH
apu@MeTHyecKue orepanuu C
palMoOHAIbHBIMU n
JIEUCTBUTEIbHBIMHA YHCIIaMU;
npUOMKEHHBIE  BBIYMCIICHHS,
HCITONTB3YsI npaBuia
OKpYTJICHUSI.

Jeaarp NPUKHAKY U
OLIEHKY pe3ynbTaTa
BBIYHCIIEHHH.

VYuu.py https://uchi.ru/
[Ipocsemienune

https://prosv.ru/
Poccuiickas  anexTpoHHas
mikosa https://resh.edu.ru/
AKmacc
https://www.yaklass.ru/
SAnnexc.yueOHuK
https://education.yandex.ru
/

LECTA Oob6pa3zoBaTenbHas
mwiardbopma  LECTA -
OHJIAMH 00pa30BaTENbLHBIN
npoekT (rosuchebnik.ru)
Ounaitn IIKoJIa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
Hndoypox
https://infourok.ru/

YcraHoBIeHUE
JIOBEPUTEIIbHBIX OTHOILICHUH
MEXIY MegaroruyecKum
pabOTHUKOM u €ero
oOyuaronumucs,
CIOCOOCTBYIOLINX
MO3UTUBHOMY  BOCIPHUSATHIO

oOyyaromuMucst TpeOoBaHUM
U Mpockd TMenarornyeckoro
pabOTHUKA, IPUBICYECHUIO UX
BHUMaHHUA K 00Cyk1aeMoi Ha

yYpOKe nHpopmanuu,
aKTUBH3ALNH nux
IIO3HABATEJILHON
NESATENBHOCTH;



https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
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Apudmerndeckue

oreparu C
NeHCTBUTENbHBIMU
yucaamu. [IpuOmmxEanble
BBIUHCIICHHUS, npaBuIIa
OKpYTJICHUS, TpPHUKUAKA U
OLICHKa pe3ynbrarta
BBIYMCIICHHI.

ToxnecTBa u
TOXKICCTBEHHBIC
npeoOpa3oBaHMs.
VYpaBHeHue, KOpPEHb
ypaBHeHusa. HepaBeHCTBO,
pelnieHue HEPaBCHCTBA.
MeTto MHTEpBAJIOB.

Pemenuenensixu

JIpOOHO-pallMOHAILHBIX
YpPaBHEHUI U HEPABEHCTB

OnepupoBarb NOHATHAMM:

TOJIECTBO, ypaBHEHUE,
HEPaBEHCTBO; esnoe u
panuoHaIbHOE ypaBHEHUE,
HEPaBEHCTBO.

BbInoJgHATH
npeodOpa3oBaHUsl  LEIbIX U
palMOHAIBHBIX BBIPAKEHUM.

Pemiate OCHOBHBIE THIIBI
LEJIBIX HppaIMOHATIbHBIX

yYpaBHEHUI U HEPABEHCTB.

I[IpuMeHATH palMOHAIbHBIC
YpaBHEHUS M HEPAaBEHCTBA JUIS
pemicHuAd MaTEMAaTHYCCKUX
3a1a4 M 3aJad U3 Pa3IHMYHBIX
oOnacred Hayku U peaJbHOU
KU3HU

DyHKUUH U rpaduku.
CremneHb ¢ HeJabIM
NnoKa3areJjieMm

(64)

OyHKIHS, CHIOCOObI
3a/1aHUs GyHKIMH.
B3aumho oOpaTHbIE
GbyHKIUH. I'paduk
GbyHKIIH.

O6mactp onpeneneHus u
MHO>KECTBO 3HaYeHUH
¢byakuu. Hynmu ¢yHxnum.
IIpomexyTku

3HAKOIOCTOSTHCTBA. YETHEIC
Y He4ETHBIE (DYHKIIUU.
CreneHn c LETBIM
nokazarenem. CraHmapTHas
dhopma 3anucH

OnepupoBarb NOHATHSIMH:

byHKIMSI, CcrmocoObl  3amaHus
(GyHKLIUU, B3aUMHO OOpaTHbIE
byHKIIMH, 001aCTh OTpEeTICHUS
" MHO€ECTBO 3HA4YEeHU I
¢byHKIMKM, Trpapuk QyHKUIUU;
YETHOCTD 51 HEYETHOCTD
byHKIMM,  HYId  QYHKIHH,
POMEXKYTKU
3HAKOIIOCTOSIHCTBA.
BoinoJHaTh

npeodpa3oBaHMs CTEIEHEH C
LIEJIBIM TIOKAa3aTEJIEM.
Hcnoas3oBatb

VYuu.py https://uchi.ru/
[Ipocsemenune

https://prosv.ru/
Poccniickas anexTpoHHas
mkoJia https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
SAunexc.yaeOHUK
https://education.yandex.ru
/
LECTA OGpazosareinbHas

mwiarbopma LECTA -

OHJIAMH 00pa3oBaTENbLHBIN

mpoekT (rosuchebnik.ru)

[ToOyxnenue obOywaromuxcs

coOiroaaTh Ha ypoke
OOILEPUHSTHIC HOPMBEI
TIOBE/ICHMSI, npaBuiia
o0IIeHus CO  CTapIIUMHU
(megarornuecKuMu
paboTHUKAMMU)

" CBEpPCTHUKAMU
(oOyuaromucs),

TIPUHIIATIBI yaeOHOU
JTMCIUTLTHHEI

1 cCaMOOpraHru3anuun;
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JIEHCTBUTEIIFHOTO YHca.
Hcnonn3oBanue

MOAXOAAIICH hopmbl
3alucu JIEUCTBUTEIILHBIX
quces JUTSE peleHus
MPAaKTUYECKUX  3aJa4 U

MPECTABIICHHS JaHHBIX.

Crenennass (QyHKOHA C
HATYpaJbHBIM M  IEJBIM
nokasareneMm. EE cBoicTBa
u rpaduk

CTaHAapTHY0 (GopMy 3amucu
JECUCTBUTEIBLHOTO YUCIIA.

DopMyIMPOBATH u
WTIOCTPUPOBATH
rpaguyecKku
CTETeHHOU (yHKIINH.

Boipaxarnb dbopmynamu
3aBHCHUMOCTH MEXITY
BEJIMYMHAMHU.

Hcnonb3oBath nmpposbie
pecypcbl Ul TOCTPOCHHUS
rpaduKoB PYHKIUH U U3yUCHHUS
HX CBOMCTB

CBOMCTBaA

Omnutaiin IIKoJIa
https://externat.foxford.ru/
MynbTHypoK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

ApudpmMernyeckuit
KOpeHb N—0ii cCTeneHn.
HppauunonajibHbie
YPABHCHHSA U
HepaBeHCTBa

(18 9)

Apudmernaeckuit
KOpEHb HaTypaJbHOU
CTETIEHH. HevictBus c

apuMeTuyecKuMu
KOpPHSIMU N—O1 CTENEHH.
Pemenue
HWpPalHOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.
CpoiictBa u  rpadux
KOpHS N-O CTENEHU

DopMyJIHPOBATD,
3aNMChIBATH B
CHUMBOJIMYeCKO  ¢dopMe U

WIJIIOCTPUPOBATH NMPUMEpPaMu
CBOICTBa KOPHS N-O CTENECHMU.

BoIinoJHaTh
npeoOpa3oBaHus
MPPALMOHAIBHBIX BBIPAXKEHUI.

Pemiatb OCHOBHBIE  THIIBI
MPPALMOHATIBHBIX YPaBHEHUU WU
HEpPABEHCTB.

IIpumeHATH 11 pelIeHust
Pa3IMYHbIX 3aaa4
MppALMOHATILHBIE YPaBHEHUS U
HEpPaBEHCTBA.

Crtpoutb, 4uTaTh TpadukK
KOpHsI N-OM CTENEHMU.

Hcnoab3oBars uupposbIe
pecypebl 11 TOCTPOCHUS

Yuu.py https://uchi.ru/
IIpoceemienue

https://prosv.ru/
Poccuiickas anekTpoHHas
mkosna https://resh.edu.ru/
SKnacc
https://www.yaklass.ru/
SAnnexc.yueOHUK
https://education.yandex.ru
/

LECTA Oo6pa3zoBarenbHas
miardbopma  LECTA -
OHJIaliH 00pa30BaTENLHBII
poekT (rosuchebnik.ru)
Oumntaiin IIKoJa
https://externat.foxford.ru/
MynbTHypOoK
https://multiurok.ru/
Nudoypox

[IpuBneuenue BHUMAaHUS
oOyJaromuxcs K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX

Ha ypOKax SIBJICHU,
opraHm3amnus ux pabdoThl ¢
MOJTy4aeMoi Ha YpOKe
COIIMAIBHO 3HAYUMOU
uH(popMaruen —
MHULIUUPOBAHUE ee
00CYX/IeHUS, BBICKA3BIBAHMS
oOyJaromumMucs CBOEr0
MHEHHS TI0 €€ TOBOAdY,

BBIpaOOTKM CBOEro K Hel
OTHOIICHHUS;
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rpadgukoB QPyHKIIUN U U3ydEHUS
HX CBOWCTB

https://infourok.ru/

Dopmy.ibl Cunyc, KOCHHYC | OnepupoBarh nousarusamu: | Yun.py https://uchi.ru/ Hcnonp3oBanue
TPUTOHOMETPHH. TaHTCHC YHCIIOBOTO | CHHYC, KocuHyc U TaHreHc | [IpocBemienue BOCITUTATEIbHBIX
TpuroHomerpuueckue | aprymMeHTa. ApKCUHYC, | TPOU3BOJIBHOTO YTIIa. https://prosv.ru/ BO3MOXXHOCTEH  COJIep KaHUS
ypaBHeHUst apKKOCHHYC M apKTaHTCHC Hcnonb3oBath 3anuch | Poccuiickas anekTpoHHas | yueOHOro mpenMmera depes
(22 9) YHCIIOBOTO apTyMEHTAa. NpOM3BOJILHOIO  yria  uepe3 | mkoua hitps://resh.edu.ru/ | nemoHcTparuro
Tpuronomerpuueckas obpatHble TpuroHomerpuueckue | SKmacc 00yYarOIIMCsI HPHUMEPOB
OKPY)XHOCTB, OIpeaeicHUe | (yHKITHH. https://www.yaklass.ru/ OTBETCTBEHHOTO,
TPUTOHOMETPHYECKUX BbINoJIHATH SlHnexc.y4eOHIK TPaKIAAHCKOTO  ITOBEJCHUS,
byHKIHR YHCIIOBOTO | MPeodpa3oBaHus https://education.yandex.ru | mposiBiCHHs YEIOBEKOIIOOMSI
apryMeHra. TPUTOHOMETPUYCCKHX / ¥ J00pOCepACeYHOCTH, Yepes3
OcHoBHbIE BBIPAKCHU. LECTA OobGpazoBarenbHas | moa0Op  COOTBETCTBYIOLIMX
TPUTOHOMETPHYECKHE Pemats ocHoOBHbie THObI | iatdhopma  LECTA - | TeKCTOB Uil YTEHHs, 3a1a4
dopmyibl. [IpeoOpa3oBaHue | TPUTOHOMETPUUECKUX OHJIalH 00pa30BaTENbHBIN | JUIS pEIICHHs, MPOOIEMHBIX
TPUTOHOMETPUUECKHIX ypaBHEHHUIA npoekT (rosuchebnik.ru) CUTyanui
BBIPa)KCHU. Omnunaiin 1IKOJIa | JUIst 00CYK/IEHUs B KJIAcCe;
Pemenne https://externat.foxford.ru/
TPUTOHOMETPHYECCKUX MynbTHYpOK
ypaBHEHUH https://multiurok.ru/
Nudoypox
https://infourok.ru/
IMocaenoBaTeibHOCTH [TocnemoBaTrenbHOCTH, OnepupoBarb nousitusimu: | Yun.py https://uchi.ru/ [Ipumenenne  Ha  ypoke
¥ POTPeCcCHH CIIOCOOBI 3a7aHus | TOCIIEI0BATEIHHOCTB, [MpocBemmenue MHTEPAKTHBHBIX bopm
(6 9) OCJIeTOBATEIHbHOCTEH. apudMeTHIeCKas u | https://prosv.ru/ paboThl ¢ OOYYAIONUMHUCS:
MoHOTOHHBIE reomMeTpudeckas — nporpeccun; | Poccuiickass 3JeKTpOHHAs | HHTEIUIEKTYalbHBIX urp,
MOCJIEI0BATEIbHOCTH. OECKOHEYHO yObIBaromas | mkoma https://resh.edu.ru/ | cTUMyTUpYROIIHX
Apupmerndeckas u | reomerpuueckas — nporpeccus, | SIKmacc TI03HABAaTEIbHYI0 MOTHBAIIHIO
reoMeTpHYECKas cymMma OeckoHeuHO yOwIBaromieit | https://www.yaklass.ru/ 00yJaroImuxcs;
nporpeccud.  BecKOHEYHO | reOMeTPUYECKON MPOTPECCHH. SIHneKc. y4eOHHK JMIAKTHYECKOTO TeaTpa, IJe
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yOBbIBaromas
reoMeTpuyecKas
Iporpeccusi. Cymma
O0ecKOHeuyHO  yOBIBaIOLICH
reOMETPUYECKOM
IIPOrPECCUM. ®opmyiia
CJIO’KHBIX MPOLIEHTOB.
Hcnons3oBanue
MPOTPECCUU JUIsl PELICHUS
peaTbHBIX 3ajgad

IPUKIAIHOI'O XapaKTepa

3anaBaTh
MOCJIEN0BATEIbHOCTH
Pa3IMYHBIMH CIIOCO0AMHU.
MpumenaTs bopmyay
CJI0KHBIX  INPOLEHTOB IS

pelleHus 3a1ad U3 PEATBHOU
HOPaKTUKU (C HCHOJIb30BAHUEM

KaJIbKYJISITOPA).

Hcnoan3oBaTh  CBOMCTBa
IMOCJICIOBATEILHOCTEH u
nporpeccuii ~ Jyisi  pelIeHus

peabHBIX 3a7a4 MPHUKIAJTHOTO
Xapakrepa

https://education.yandex.ru
/
LECTA Oob6pa3zoBareiabHas
wiarpopma  LECTA -
OHJIAMH 00pa30BaTENILHBIN
1npoekT (rosuchebnik.ru)
Ounnaitn IIKOJIa
https://externat.foxford.ru/
MyneTrypOoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/

MOJIyYeHHbIE  HA  YpOKe
3HaHUS  OOBITPHIBAIOTCS B
TeaTpajbHBIX MOCTAHOBKAX;
JIUCKYCCUH, KOTOpBIE JaKT
0o0y4aromuMcsi BO3MOXKHOCTb
npuoOpecTd OMBIT BEACHUS
KOHCTPYKTHUBHOTO  JHAaJIOra;
rpynmnoBod  paboOTBl WK
paboThI

B 1mapax, KOTOpble yd4aT
oOydaromuxcsi  KOMaHIHOU
paboTe U B3aUMOJICHCTBUIO C
JIpYTUMHU 00Yy4arOIIUMUCS;

IToBTOpEHHUE,
00001IEHME,
cHCTeMATH3AIUS
3HAHMH

(29)

OcCHOBHEIE ITOHSTHS
Kypca anreOpbl M Hayal
MaTeMaTUYECKOro aHajau3a
10 kmnacca, 0000mIeHNE U
CUCTEMAaTHU3AIMs 3HAHHH

IIpuMeHaTH OCHOBHbIE
MOHSTHSL Kypca ajareopbl 1 Havall
MaTeMaTHYeCKOro aHajiuza s
peuieHus 3ajad U3 pealbHOU
JKU3HH U JpPYTUX IIKOJIbHBIX
JTUCLUIINH

VYuu.py https://uchi.ru/
[Ipocsemienune

https://prosv.ru/
Poccniickas anexkTpoHHas
mikosa https://resh.edu.ru/
AKmacc
https://www.yaklass.ru/
SAunexc.yaeOHUK
https://education.yandex.ru
/

LECTA Oob6pa3zoBaTenbHas
mwiarpopma LECTA -
OHJIAMH 00pa30BaTENbHbIN
npoekT (rosuchebnik.ru)
Ounaitn IIKoJia
https://externat.foxford.ru/
MynbTypoK
https://multiurok.ru/
Wndoypox

WNuunmuposanue u
HOJ/ICPIKKA
UCCIIEIOBATENHCKOMN
JESTENIbHOCTH O0yYaroLIUXCsl
B paMKax peaju3alud HUMHU
WHIMBUTyaJIbHBIX "
IPYyNIOBBIX
UCCIIEIOBATEIhCKIX
IPOEKTOB, qTo aact
00ydJaronMcss BO3MOXKHOCTh
npuodpecTu HaBBIK
CaMOCTOSITEITFHOTO ~ pEIICHUS
TEOPETUYECKOH  MPOOIEMBI,
HaBBIK TEHEPHUPOBAaHUS U
oopmieHnuss  COOCTBEHHBIX
W7eH, HAaBBIK YBAXUTEIHHOTO
OTHOILLIECHUS K YYXHUM HJIEsM,
opopmIieHHBIM B  paboTax
JpYyTux ucclieioBaTesei,
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https://infourok.ru/

HaBBIK MyOIMYHOTO
BBICTYTUICHUS nepen
ayIUTOpHEH,

apryMeHTHUPOBaHUs "

OTCTaWBaHMS CBOECH
3pEHUSL.

TOYKHN



https://infourok.ru/

11 knacc (102 yaca)

Ha3Banue pa3nena OcHoBHOE OcHOBHBIE BUIBI JJIEKTPOHHbIE JlocTHKeHnE
(TembI) co/iepkaHHe pa3jena AesITeJIbHOCTH o0pa3oBaTe/IbHbIE JIMYHOCTHBIX Pe3yJIbTaTOB
(K0JIM4eCTBO YaCOB) (Temmbl) 00y4Jarouuxcs pecypchl B paMKax peajmu3anuu
moayus «IIkoabHBIT
YPOK» padouei
nporpamMmbl Bocnuranus
(mo pazaesam)
Crenens ¢ CrerneHb c DopmyaHpoOBaTh, VYuu.py https://uchi.ru/ YcraHoBiIeHUE
PAIHOHAIBLHBIM panyoHaIbHBIM 3aNUChIBATH B | [IpocBenienune JIOBEPHUTEIIBHBIX  OTHOIICHHIH
noka3zareJieMm. nokaszarenem. CBoiicTBa | cuMBoJIMYeckoi ¢opme u | hitps://prosv.ru/ MEXTY MIeTarOTUICCKUM
IMoka3arenbHas CTEIICHH. WLIKOCTPHPOBATH Poccuiickass  ayekTpoHHasi | paOOTHHKOM u ero
dyHKIHS. [TpeobOpaszoBanue npuMepaMu cBoiicTBa | mkosa https://resh.edu.ru/ 00yJaroIuMucs,
IMoka3aTeabHbIE BBIPAKCHUH, CTETICHH. SAKnacc CIOCOOCTBYIOIIUX
YPaBHeHUs U COZIepIKaIIIX Ipumensats cBoiicTBa | https://www.yaklass.ru/ HO3UTHBHOMY  BOCIIPHSITHIO
HepaBeHCTBa palMOHAIBHBIC CTETIEHH. | CTETICHH st | SIHIeKC. y9eOHHK o0yJaromuMucs TpeOOBaHUI
(12 v) [Toka3zaTenbHbIC npeoOpa3oBaHus https://education.yandex.ru/ | ¥ mpochd MMEAarOrHYeCcKOro
YpaBHEHUs U | BBIPQXCHUM. LECTA OOpa3oBatenbHas | paOOTHHKA, MPUBICYCHUIO UX
HEPABEHCTBA. DopMyIHMpPOBATH u | margopma  LECTA - | BHUMaHus K 00CyX/J1aeMol Ha
[MTokazarenbHas WLTIOCTPHPOBATH OHJIAWH 00pa30BaTENILHBIN | YPOKE uHpOpMAaIHH,
dbyHKIMs, €€ CBOWCTBa W | rpaduuecku cBoiicTBa | mpoekT (rosuchebnik.ru) AKTUBH3ALIMHU ux
rpaduk NOKa3aTenbHON QyHKINH. Ownnaiin IIKOJIA | TI03HABATEILHOMN
Pemarn ocHosHeIe | https://externat.foxford.ru/ JIEATEILHOCTH;
THUIIBI NIOKa3aTeIbHBIX | MyIbTHYpOK
YpaBHEHHI U HEPABEHCTB. https://multiurok.ru/
Hcnonb3oBath HNudoypox
uudposbie pecypebl s | https://infourok.ru/
HOCTPOCHHUSI rpaduKoB
GyHKIMI W W3y4eHHs] UX
CBONCTB
Jlorapupmuyeckasi Jlorapugm quca. DopMyJTHPOBATD, Yuu.py https://uchi.ru/ [ToOyxaenne  0OyUarOIIUXCS
$yHKIHs. JlecsiTudHbIe U | 3anMChIBATh B | [IpocBenienne cO0II0/1aTh Ha ypoKe
Jlorapugmuueckue HaTypaJbHBIE cumBoJin4Yeckoii ¢gopme u | hitps://prosv.ru/ OONICTTPUHSTHIC HOPMBI
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YPaBHeHMS U Jorapu@Mmsl. WLIIOCTPUPOBATH Poccuiickass  syeKTpoHHasl | OBEIEHUs, IpaBuiia OOIIEHUS
HepaBeHCTBa [IpeoOpaszoBanue npuMepamMu cBoMcTBa | mkona https://resh.edu.ru/ co CTapIIUMHU
(12 u) BBIPAXKECHHUI, norapudma. SAKnacc (mepgarorndecKuMu
COJIEpIKAIINX BbInojHAThL https://www.yaklass.ru/ paboTHUKAMH)
Jorapu@Mmsl. npeoOpa3oBaHus SHpeKc.y4eOHuK U CBEpCTHUKAMHU
Jlorapudpmuueckue BBIpDOKCHUH, coziepkamux | https://education.yandex.ru/ | (oOy4yarommucs), TPUHIIUIIBI
ypaBHEHUS U | Jorapudmel. LECTA (OoGpasosarenbHas | yueOHOM JUCITATITUHBI
HEPABEHCTBA. DopMyIHMPOBATH u | margopma  LECTA - | u camoopraHu3anuu;
Jlorapudgmuueckas HWLIIOCTPUPOBATH OHJalH 00pa30BaTeNbHBIN
¢byHknus, e€ cCBOWCTBA U | rpauYecKn cBoiicTBa | npoekT (rosuchebnik.ru)
rpaduk norapudmuueckoin Ownnaiin LIKOJIa
byHKINN. https://externat.foxford.ru/
Pemarsn OCHOBHBIE | MynbTHYPOK
TUmbl  Jiorapupmudeckux | https://multiurok.ru/
YpaBHEHH U HEPABEHCTB. HNudoypox
Hcnoan3oBath https://infourok.ru/
Hu@poBbIe pecypesl Ui
ITOCTPOEHUS rpadukoB
GyHKIMH W U3ydyeHHs UX
CBOMCTB.
3HaKOMHTBCH c
ucropuen pa3BUTUA
MaTeMaTHKH
Tpuronomerpuyeckue Tpuronomerpuueckue OmnepupoBarb VYuu.py https://uchi.ru/ [IpuBneuenue BHUMaHUA
¢yHknuu 1 ux rpadpuku. | QyHKIMH, UX CBOWCTBA U | MOHsITMeM niepuoauueckas | [IpocBemenue o0yyaromuxcs K
Tpuronomerpuyeckue rpaduKH. byHKIHS. https://prosv.ru/ [IECHHOCTHOMY aCIeKTy
HepaBeHCTBa [Tpumepsr Crpouts, Poccuiickass ~ 3J€KTpOHHAas | M3y4aeMbIX
(CR)) TPUTOHOMETPHUYECKUX aHAJU3HPOBATD, mkoJa https://resh.edu.ru/ Ha ypoKax SIBJICHHIA,
HEPaBEHCTB CpPaBHMBATH rpadpuku | AKnace opraHuzanysi ux paboThl ¢
TPUTOHOMETPHUECKUX https://www.yaklass.ru/ MOJTy4aeMoit Ha ypOKe
byHKINH. Sunekc.yueOHUK COLMAIIEHO 3HAYUMOU
DopmyaIHpoBaTH u | https://education.yandex.ru/ | uadopmarnmeit —
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WITKCTPUPOBATH
rpaguyecku CBOMCTBA
TPUTOHOMETPUYECKUX
byHKINHA.

Pemars  mpocteiimue
TPUTOHOMETPUUECKHE
HEPaBEHCTBA.

Hcnoab3oBarh
rpaguku I pelueHus
TPUTOHOMETPUUECKHUX
HEPaBEHCTB.

Hcnoab3oBarb
Hu@poBLIe pecypesbl UL
IIOCTPOCHUS rpauKoB
GyHKIMI W U3y4YeHHs] UX
CBOMCTB

LECTA Oob6pa3oBareibHas
mwiardopma LECTA -
OHJIaliH  00pa30oBaTENILHbII
npoekT (rosuchebnik.ru)
Ounaitn IIIKOJIa
https://externat.foxford.ru/
MynabTHypOK
https://multiurok.ru/
Nudoypox
https://infourok.ru/

WHHUIUMPOBAHKE ee
00CYXXJIeHUS, BBICKA3bIBAaHUS
00yJarOIIMMHUCS CBOETO

MHEHHUSI 1O €€ TOBO.Y,
BBIpa0OTKH CBOEro K Heil
OTHOILICHUS,

IIpousBoanas.

IIpumenenne
NPOHU3BOAHOM
(24 4)

HenpepsiBHbie
GbyHKIUH. Merton
UHTEPBAJIOB I E;
pellIeHNs HEPABEHCTB.

[IpousBogHas
GbyHKIUH.
I'eomerpuueckuii u
¢buznueckuit CMBICII
MIPOU3BOJHOM.

[TpousBoaHbIE
3JIEMEHTAPHBIX (QYHKIUI.
[TpousBogHas CYMMBI,

IIPOU3BENICHUA, YaCTHOIO
GbyHKIUH.

IIpumeHeHue
ITPOU3BOJTHOM K

Onepuposarn
NOHSATUSIMHU: HEIpPEepbIBHAS
byHKLHS; IIPOU3BOIHAS
(GyHKIIH.

Hcnoan3oBars
T€OMETPHUYECKUI u
buznueckuit CMBICT

IIPOU3BOJHON ISl pEIIEHUs
3a1ad.

Haxonurtsb
IIPOU3BOHBIE
AIIEMEHTapHbIX  (QYHKIUH,
BBIYUCJATh TIPOU3BOJHbBIE
CYMMBI, MPOU3BEICHNUS,
YaCTHOTO (DYHKIIUH.

Hcnoas3oBatb

Yuau.py https://uchi.ru/

IIpocsemenue
https://prosv.ru/
Pocculickas  3y1eKTpOHHAas
mikosa https://resh.edu.ru/
SAKimace
https://www.yaklass.ru/
Anaexc.yueOHUK
https://education.yandex.ru/
LECTA Oob6pasoBarenspHas
mwiardhopMma LECTA -
OHJIaliH  00pa3oBaTENILHbBII
npoekTt (rosuchebnik.ru)
Ounnaiin IIIKOJIa
https://externat.foxford.ru/
MynbTHypOoK

Hcnonws3zoBanue
BOCIIUTATEIHHBIX
BO3MOXKHOCTEM  COZIEpXKaHU
yuyeOHOro ImpenMera uepes
JEMOHCTpPALNIO
oOyuaromumcest IPUMEPOB
OTBETCTBEHHOTO,
IPaXIaHCKOTr0 TIOBEJICHHUS,

NPOSIBJICHUST  YETIOBEKOIIOOUS
u 100pOCepAeyHOCTH, Yepes3
noa00p  COOTBETCTBYIOIIUX
TEKCTOB JUUIsl YTCHUS, 3a1ad
JUIS  peIIeHHs], MPOOIEeMHBIX
CUTYyalHil

JU1s1 00CYXK/ICHHS B KJIacce;

3
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HCCIICIOBAaHUIO (DYHKITUH | TIPOU3BOIHYIO s | https://multiurok.ru/
Ha  MOHOTOHHOCTh W | cchnenoBanus Gynkuuu Ha | MHPOYpOK
KCTPEMYMBI. MOHOTOHHOCTh u | https://infourok.ru/
Haxoxnenue OKCTPEMYyMbI, NPHMEHSTH
HanOOJIBIIETO U | pe3yJabTaTsl
HAaMMEHBUIETO 3HAYCHHS | MCCJIeI0BAHUS K
(bYHKIIMH Ha OTpE3KE. HOCTPOCHHIO I'PaUKOB.
IIpumeHeHue IIpumensTs
MPOU3BOAHON JUISL | TIPOU3BOJTHYIO JUISt
HAXOJK/ICHHSI HaXOXICHUA  HAWIy4IIero
HAWJIY4lIeTO pEIICHHs B | PEHICHUs B NPHKIAJHBIX, B
NPUKIAJAHBIX  3a/]adax, | TOM 4YHCJe  COIHMAaIbHO-
TSt OIIpEJICTICHUS | SKOHOMHUYECKHX, 3aa4ax.
CKOPOCTH nporecca, 3HAKOMHUTHCS c
3agaHHOrO  (hopMyIoii | mcTopHei pa3BUTHUS
WK rpaduKoM MaTeMaTHYECKOT0 aHAJIN3a
HuTerpan u ero ITepBooGpazHasi. OnepupoBarb Yuau.py https://uchi.ru/ [Ipumenenue Ha  YpOKe
NPUMEHEeHUs Tabnuia nepBooOpa3HBIX. | HOHATHAMM: IIpocsemenue MHTEPAaKTUBHBIX (OPM pabOThI
(CR)) WnTerpan, nepBooOpasHas, uaterpan. | https://prosv.ru/ c 00yJaroImuMucs:
reOMETPUYCCKUI u Haxonutsh Poccuiickasi ~ 2yeKTpOHHAs | HHTEIJICKTYaIbHBIX urp,
¢buznueckuit CMBICJI | IEPBOOOPA3HbIE mkouna https://resh.edu.ru/ CTUMYJIUPYIOIINUX
uHTerpana. Beruncnenue | snemeHTtapHbix — QyHkumii; | AKnacce [I03HABATEJIBHYI0 MOTHUBALUIO
uHTerpana mno Qopmysie | BBIMHCAATH wuHTerpan mo | https://www.yaklass.ru/ o0yyaromuxcs;
Herorona—IJlelibuuna (hopmy.re SHpeKc.yueOHuK JUIAKTUYECKOTO Tearpa, TIne
Herotona — JleiiOHuna. https://education.yandex.ru/ | momy4eHHBIC Ha YPOKE 3HAHUS
3HakoMHUTBCSH ¢ | LECTA OG0pa3oBarenbHas | OOBITPHIBAIOTCS B
ucropuen pasButus | miargopma  LECTA - | TeaTpaJbHBIX  I[OCTaHOBKAaX;
MaTeMaTHYECKOTO aHAJIM3a | OHJIAH  00pa3oBaTeNbHBIN | IUCKYCCHH, KOTOPHIE JaioT

npoekTt (rosuchebnik.ru)
Ounnaiin IIIKOJIa
https://externat.foxford.ru/
MynbTHypOoK

o0OyJaromuMcsi BO3MOXKHOCTh
MpUOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO  JHAJOra;
rpynnoBoi  paboTel WU
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https://multiurok.ru/
Nudoypox
https://infourok.ru/

paboTsl
B IMapaxX, KOTOpble yd4aT
00yJaroImuxcst KOMaHTHOH

paboTe W B3aMMOJCHCTBHIO C
JPYTMMHU 00YYaIOIIUMHUCS,

CucreMbl ypaBHeHHUid
(12 v)

CucreMbl JTUHEHMHBIX
YpaBHEHUM. Pemenue
NMPUKIAIHBIX  3aJad  C
MIOMOILBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Cucremsl u
COBOKYIHOCTH  IIEJIBIX,
palMOHANbHBIX,
HPPAIMOHATIbHBIX,
MOKa3aTeIbHBIX,
JorapupMHUIECKUX
ypaBHEHUH 51
HEPaBEHCTB.

Hcnonb3oBanue

rpadukoB (QyHKIUN IS
pelieHusl ypaBHEHUH U
CUCTEM.

IIpumeHeHue
YpPaBHEHUW, CHCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U
3a1a4 = U3 PA3IUYHBIX
oOnacteid  Hayku U
peanbHON KU3HU

OnepupoBatnb
MOHATHUAMMU: cucrema
JMHEHUHBIX YpaBHEHUU U €€
pelieHue.

Hcnoab3oBaTh cuctemy
JUHEWHBIX YpPaBHEHHMU MJid
pelieHus MPAKTUYECKUX
3azay.

Haxoautnb
MPOCTEUIIINX
COBOKYITHOCTEHN
palMOHANbHBIX YpPaBHEHHM
Y HEPaBEHCTB.

Hcnoan3oBars
rpadpuku  QyHKIUMA
pEILIEHUs] ypaBHEHUM.

MopaenupoBaThb
peanbHblE  CUTyallUM  Ha
A3bIKe anreOpbl, COCTABIATh
BBIPAKECHMUS, YpaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI 110
YCIIOBUIO 3a/1auu,
uccjie10BaTh
NMOCTPOCHHbIE MOAEIH C
MCIIOJIb30BaHUEM arrapaTa
anreOpbl

peuieHust
CUCTEM U

JUIA

VYuu.py https://uchi.ru/
[Ipoceemienue

https://prosv.ru/
Poccuiickass  ayeKTpoHHas
mikoua https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
Supexc.yueOHuK
https://education.yandex.ru/
LECTA Oob6pa3oBarenbpHas
mwiardhopma LECTA -
OHJAWH _ 00pa30BaTEIbHBIN
npoekT (rosuchebnik.ru)
Ounaiin IIKOJIa
https://externat.foxford.ru/
MynbTrypok
https://multiurok.ru/
HNudoypox
https://infourok.ru/

BxiroueHne B ypoK HIPOBBIX

npouenyp, KOTOpbIE
IIOMOTAl0T MOJJEPKATh
MOTHBAILIMIO OOYYAIOIIUXCS K
MOJTYYEHHTO 3HaHHI,
HaJa)XMBaHUIO  MO3UTHUBHBIX
MEKIUYHOCTHBIX OTHOIIICHUI
B KJjiacce, IIOMOTAIOT
YCTaHOBJICHUIO
no0poXKenaTenbHOU

aTMocQepsl BO BpeMs YPOKa;

HarypajbHble U 1eJIbIe

Harypanbnsle U

OmnepupoBarp

Yuu.py https://uchi.ru/

Opranuzanus niedcTa
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yuciaa
6

LeJble 4YMciia B 3aJadax
W3 peaIbHOM KU3HHU.

[Ipu3Haku nenuMocTn
O ECJIbIX YHUCECII

NMOHATHSAMM: HaTypaJbHOE
YHCIIO, IIEJIOC YHCIIO.

Hcnoan3oBath
HpI/I3HaKI/I ACIINMOCTHU
HEJbIX YHCEI, Pa3I0KESHUE
qyciia Ha IpPOCThHIE
MHOXHUTEIH JUIS  pelIeHUs
3aJa4

[Ipoceemienue
https://prosv.ru/
Poccuiickass  snexkTpoHHas
mikosa https://resh.edu.ru/
SKiace
https://www.yaklass.ru/
SAnaexc.yaeOHUK
https://education.yandex.ru/
LECTA Oob6pa3oBarenbpHas
mwiardhopma LECTA -
OHJAWH  00pa30BaTENIbHBIN
npoekT (rosuchebnik.ru)
Ounaiin IIIKOJIa
https://externat.foxford.ru/
MynpTRypOK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

MOTHBHPOBAHHBIX u
3PYIUPOBAHHBIX
oOydJaronmxcs

HaJl HMX  HEYCIEBAIOUUMHU
OJIHOKJIACCHHKAMH, JIAOIIETO
oOyJaromumcst COLIMATHLHO
3HAYHUMBIN OIIBIT

COTPYJIHUYECTBA M B3aUMHOM
MIOMOIILIY;

IMoBTOpEHUE, 00001IEHHE, OCHOBHBIE ~ TIOHSATHS Pemiate mnpukiaagubie | Yuu.py https://uchi.ru/ WuunuupoBanue u
cHMCTeMAaTH3alMs 3HAHMI | Kypca anreOpbl M Hayal | 3aga4yM W3  pas3auyHbx | [IpocBemienne HOJIepIKKa
(18 u) MaTeMaTHYECKOTO obacreit HAYKH u | https://prosv.ru/ UCCIIEI0OBATEIbCKOM
aHanu3a, 00O0OIIeHHe W | pealbHON KU3HU c | Poccuiickass ~ dreKTpOHHAs | JESITENBHOCTH O0yYarOUTHXCsI
CHCTEMAaTH3alNs 3HAHUH | TTIOMOIIBIO OCHOBHBIX | mikoua https://resh.edu.ru/ B paMKax peaju3alid HMH
noHsATHH Kypca anreOpsl u | SKiacc VHIUBHTyaJIbHBIX "
Havanm  maremarudeckoro | https://www.yaklass.ru/ TPYTITOBBIX
aHaJIM3a. SHnexc. yueOHUK MCCIIEI0BATEIbCKUX
BobiOuparn https://education.yandex.ru/ | mpoekTos, 91O 1acT
ONTUMAaJbHBIE crioco6nl | LECTA  OGpa3osarenbHas | 0OydaromuMcsi BO3MOKHOCTh
BBIYMCIICHH. miargopma  LECTA - | mpuobpectu HaBBIK
Hcnoas3oBath JUIS | OHJIAWH  00pa30BaTeIbHBIN | CAMOCTOATEILHOTO — PEIICHHUS
peleHust 3aga4 | npoekt (rosuchebnik.ru) TEOPETUYECKOH  MPOOIEMBI,
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ypaBHEHHUs, HepaBeHCTBa U | OHiaiiH IIKOJIA | HABBIK ~ TE€HEpUPOBAHUA U
CHUCTEMBI ypaBHenwit, | https://externat.foxford.ru/ | obopmieHnuss  cOOCTBEHHBIX
cBorictBa  GyHKIMA U | MynbTHYpOK UJIeH, HABBIK YBaKUTEIHHOTO
rpaduKoB https://multiurok.ru/ OTHOLICHHUS K YY)KUM HICSM,
Nudoypox opopMIIeHHBIM B  paboTax
https://infourok.ru/ JIPYTHX HCCIEN0BaTENEH,
HaBBIK yOIMYHOTO
BBICTYIUICHUS nepen
ayJIUTOpHEN,
apryMEHTUPOBAHHUS "
OTCTaWBaHUs CBOEH TOYKHU
3peHHs.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

Lenn n3dyyenust yueOHOro Kypca

BaxxHocTh y4eOHOro Kypca TIe€OMETpUM Ha YpPOBHE CpPEIHET0 OOLIETo
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3yIbTAaTOB OOYYEHHUS T€OMETPUM B HANPaBICHUH JMYHOCTHOTO
pa3BUTUsL O0ydYarommxcs, (QOpMUPOBaHUS (PYHKIIMOHAIBHONH MaTeMaTHYeCKON
TPaMOTHOCTH, M3yY€HHUs IPYrHMX Y4eOHBIX IUCHMIUIMH. Pa3zButue y yuammxcs
MPABWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO MU HJIE€ATBHOIO, XapaKTepe OTpPaKEHUs
MaTEeMaTUYECKON HayKOMl SBJIEHMH M MPOLECCOB pPEAJbHOTO MHpa, MECTe
rE€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBINUIICHUS, HEOOXOMWMBIX [UIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBnsieTCs OAHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHMs, Tak Kak o0OeClneurBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JTUCIUIUIMH €CTECTBEHHO - HAyYHOU HAIlPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (POpMHpPYEMOE MpPH H3YyYEHUU OOYUaIOLIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPKICHUN
B XOJ€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIJBUTATh W OIMPOBEPrathb
THIIOTE3bI HETOCPEICTBEHHO HCIOJB3YIOTCA TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (prU3uKu.

VYMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITEeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOIO ObITHSA, (opMma
OTPaXEHHUSI OKPYXKAlOIIEero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM NE€ATEIHLHOCTH,
SBIISIETCS. OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3ajaya (OPMHUPOBaHUS y OOYYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUYECKON JAESITENbHOCTH IO MHOTUM HAIPaBJICHUSM.

Llenp ocBoeHus mporpammbl yueOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydarommuxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHUs U
WCIIOJIB30BaHUsl CHUCTEMATUYECKUX TIEOMETPUYECKUX 3HAaHMM U JEHUCTBUM,



CHelM(PUYHBIX T€OMETPUH, BOBMOKHOCTH YCIEIIHOTO MPOJOJIKEHHsI 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

IIporpaMmma 1o reoMeTrpuu Ha 0a30BOM YpOBHE MpeJHa3HAuYeHa Jis
oOyJarolmxcs CpeIHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanms. Takum oOpa3oM, oOydarommecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKHUE YMCHHUSI, CBSI3aHHBIC
CO CHenu(pHUKON TreoMeTpUH W HEOOXOAMMBIE [JIsI JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh T'€OMETpPHUIO Ooliee
ri1y0OOKo, €Clii B JajbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI'€OMETPHUUECKHUX
3HAHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHHe LEeau OCBOEHMsI IPOrpaMMbl OOECIEUYMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopHTeTHBIMH 3aJadyaMH  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (QopmMupoBaHWE TPEICTABICHUSI O TEOMETPUM KaK YacTH MHUPOBOM
KYJBTYpPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

® (QopmMupoBaHuE MPEICTABICHHUS O MHOTOIPAaHHUKAX M TeJlaX BpALEHUs! KaKk
O BAKHEHIIMX MaTEeMAaTUYECKUX MOJEISAX, MO3BOJSIOUIMX OMHMCHIBATh M U3y4yaTh
pa3HbI€ SIBICHUS OKPY’KAIOIIET0 MUpA;

e (QopmMupoBaHHWE YMEHHS paCO3HABaTh HAa 4YEpTEk)ax, MOJACISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

® OBJIAJICHHE METOJAaMHU PEIICHHs 3a/lady Ha MOCTPOCHUS Ha M300paKeHUIX
POCTPAHCTBEHHBIX (PUTyp;

e (opMupoBaHHME YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHITUSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

® OBJI3JICHHE  QJITOpUTMaMH  pEIIeHHs  OCHOBHBIX  THUIOB  3ajady;
(dbopMUpOBaHHE YMEHHUs MPOBOAUTH HECIOXKHBIE JOKa3aTeNIbHbIE PACCYKICHUS B
XO/JI€ pelIeHHsI CTePEOMETPUUECKUX 3a7a4 1 33/1a4 C MPAKTUIECKUM COJICpKAaHUEM;

® pPAa3BUTHE UHTEJUIEKTYAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaronuxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIIEJOBATEILCKAX  YMEHUH, KPUTUYHOCTH
MBILLUICHHUS;

® (QopmupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAaHTHONW IT€OMETPHUU:
YMEHHE paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalMsIX U MPU U3YYCHUH IPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEpPHOCTEH,
dbopMyIUpOBaTh MX Ha SI3bIKE TEOMETPHH M CO3/aBaTh T€OMETPUUYCCKUE MOJICIH,
NPUMEHATh OCBOCHHBIM T€OMETPUUYECKHUW ammapaT s PEIIeHUs MPaKTHKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETUPOBaTh M OLIEHUBATh IOJIyYECHHBIE
pe3yIbTaThl.



OTnUYuTeNnbHON O0COOEHHOCTBIO MPOTPAMMBbI SIBISIETCS BKIIOYEHHE B KYpC
CTEpEOMETpUM B Hayalle ero M3y4yeHus 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUSI, U ONPEeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOAYy OOy4eHUS,
TO €CTb TEOPETHYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  JESITENbHOCTU.  Pa3BuUTHE  MPOCTPAHCTBEHHBIX
MPE/ICTABIICHUN Y YYAIIUXCSl B KypCe CTEPEOMETPUM MPOBOAUTCS 32 CUET PEIICHHUS
3aJlay Ha CO3J]aHUE TPOCTPAHCTBEHHBIX OOPAa30B M 3ajlad Ha ONEpUPOBAHHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue oOpa3a TPOBOAUTCS € ONOPOM Ha
HaIJISIHOCTh, a OINEpPUPOBaHHE O0Opa3oM — B YCJIOBHUSAX OTBICYEHHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE conepxkaTenbHble TMHUU Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHuKu», «[IpsiMple U MIOCKOCTH B IPOCTPAaHCTBEY, «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenenssiercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 0opa3oBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEIMETHBIM pPE3yJibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHBIM 1O ToJlaM OO0ydYeHHs,
CTPYKTYPHUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
NOHATUSAMHU W HAaBBIKAMH OCYLIECTBIISUIOCH ITOCIIEN0BATEIBHO U MOCTYNATENBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpoYHbIe MHO>KECTBEHHBIE CBS3H.

MecTo y4eOHOr0 Kypca B Y4eOHOM IJIaHe

B YueOHOM muiaHe Ha M3ydyeHHE T€OMETPUM OTBOAMUTCS 2 y4eOHBIX yaca B
Henemo B 10 kimacce u 1 yueOHbIl yac B Heneno B 11 kiacce, Bcero 3a aBa rojaa
oOyuenus 102 yueOHbIX yaca.

I[lnannpyemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHHUsI Padoueil mMporpaMMsbl Kypca
(o rogam o0yuyeHus)

[IpeameTHbIe pe3yabTaThl M3yYEHHUS TEOMETPUU Ha 0a30BOM YPOBHE
OpPUEHTUPOBAHbl HA JOCTHXKEHHE YPOBHS MATEMAaTH4YECKOW TI'PAMOTHOCTH,



HEOOXOMMOr0 JUIsl YCIICIIHOTO PEIICHUs 3a]ad B PEaIbHOM JKU3HU U CO3/IaHUE
YCIIOBUM JIJIS1 UX OOIIEKYJIbTYPHOTO PA3BUTHSI.

OcBoenue yueOHOro kypca «['eomerpus» Ha 0a30BOM ypOBHE CpEIHETO
oOmero oOpa3oBaHus JOKHO  00€CleuuBaTh JOCTHXKEHHUE — CIEIYIOUIUX
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 k1ace

e OnepupoBaTh MOHATUAMU: TOUKA, IPSIMAs, INIOCKOCTb.

e [[pUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IIPU PELICHUHU
reOMETPUYECKUX 3a]a4.

e OnepupoBaTh NOHATUSAMU: NAPAIIIETBHOCTD U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEH.

e KinaccuuuupoBaTh B3aUMHOE DACIOJNIOKEHHE MPSIMBIX WU IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh MOHATHSAMH: JBYTPAHHBIA yroji, rpaHd JBYTPAHHOTO YIJa,
pedpo ABYrpaHHOrO YyIJa; JUHEWHBIA YroJl JBYTPAHHOTO yrjia; TrpagyCHas
Mepa IBYTrpaHHOTO yrJia.

e OnepupoBaTh MOHATHAMM: MHOTOTPAHHUK, BBIITYKIbII W HEBBITYKJIBIIA
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

e Pacrio3HaBaTh OCHOBHBIE BHJIbBl MHOIOTPAaHHUKOB (IMpaMuJa; MpHU3MA,
NPSIMOYTOJIHBIN Napajijiesienunes, Kyo).

e KnaccuuuupoBaTb ~ MHOTOTPAaHHHKHM,  BbIOMpass ~ OCHOBaHMS  JJid
KJIacCU(pUKaUU (BBIIYKIIbIE U HEBBITYKJIblE MHOIOTPAHHUKH; IMpPaBUIbHbIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeITUIebl).

e OnepupoBaTh MOHATUAMHU: CEKYIIasl INIOCKOCTh, CECYEHHE MHOTOTPAHHUKOB.

e OOBICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METOJ CJIEIOB.

e CTpOUTh CEYEHHsS] MHOTOTPAHHUKOB METOIOM  CII€JJOB,  BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

e PemaTh 33a4i Ha HaXO0XJIEHUE T€OMETPUUECKUX BEJIMYUH 10 00pa3uaM Hiu
QITOPUTMaM, NPHUMEHSS HW3BECTHBIE AHAJTUTHUYECKUE METOABI MPU PELICHUU
CTaHJAPTHBIX MAaTE€MaTUYECKHX 3aa4 Ha BBIYMCIICHHE PACCTOSIHUM MEXIy
JBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JO IMJIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

e PemaTh 3a71aui Ha HaXO0XJI€HWE T€OMETPUUECKUX BETUYMH M0 00pasiiam Uiu
QITOPUTMaM, NPHUMEHSS HW3BECTHbBIE AHAJTUTHUYECKUE METOABI MPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKMX 3a/1ad Ha BBIUYMCIEHUE VYIJOB MEXKIY



CKPEIMBAIOIIMMUCSA MNPSIMBIMU, MEXAY NPSIMONM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00BbEMBI U IUIOIMIAN NOBEPXHOCTEH MHOIOIPAaHHUKOB (IpHU3Ma,
nupamMua) ¢ MNPUMEHEHHEM (OpPMyYII; BBIUUCIATH COOTHOLIEHUS MEXAY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOIPAaHHUKOB.
OnepupoBaTh NOHATHSMHU: CHUMMETPHS B NPOCTPAHCTBE; LIEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.
W3Bnekatp, mnpeoOpa3oBeIBaTh W HHTEPNPETUPOBATH HHGMOpPMALHMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEICTaBICHHYI0 Ha
YyepTexax U pUCYHKax.

[TpumensaTy reomeTpuyeckue (axKThl AN PEHICHUS CTEPEOMETPUUECKUX
3a7a4, IPEONOoJararoluX HECKOJIBKO 1IaroB pEIICHUsA, €CIU YCJIOBUA
NPUMEHEHUS 33JIaHbl B IBHOM (hopMe.

[IppuMeHATP mOpOCTEWIIME MPOTPAMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.
[IpuBOIUTE NpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.
IIpyMeHATh MOJy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAJIU3UPOBATH PeEajbHbIC
CUTyallMl W IPUMEHSTh U3YYEHHBIC IOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTeMaTUYeCKu CHOPMYIHPOBAHHOM MPOOJIEMbI, MOJAEIUPOBATh pealbHbIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpeM, ammapara ajareOpbl;
pelaTh NMPaKTUYECKUE 3a1aui, CBSI3aHHBIE C HAXO0XKICHUEM I€OMETPUYECKUX
BEJINYHH.



11 kaacc

e OnepupoBaTh MOHATHUSIMH: IWIHMHAPUYECKAs TMOBEPXHOCTh, O00pa3yroImue
MUJIMHAPAYECKON TMOBEPXHOCTH; NWJIWHADP, KOHUYECKAs IMOBEPXHOCTbD,
o0OpazyroIue KOHMUIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

e Pacnio3HnaBath Tena BpalieHus (MWIMHIP, KOHYC, cdepa U map).

e OOBACHATH CIIOCOOBI IOTYYEHUS TEJl BpalllCHUSI.

e KnaccudumupoBath B3anMHOE pacroaokeHne chephl U MIOCKOCTH.

e OnepupoBaTh MOHITUSMHU: IIAPOBON CErMEHT, OCHOBAaHWE CErMEHTa, BHICOTA
CETMEHTA; IIMapOBOM CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BBHICOTA IIIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

e Boruucimsate 00BEMBI W TUIOMIAAM TOBEPXHOCTEH TEN  BpAIICHHS,
Tr€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMyII.

e OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIMCAaHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cdephl; cepa, BIHUCAaHHAS B MHOTOTPAHHUK HJIM TEIO
BpaIcHus.

e BEIYUCIISTE COOTHOMICHUS MEXKIY IUIOMAISIMHA MOBEPXHOCTEH W 00BEMaMH
MOAOOHBIX TEI.

e 300pakarh u3ydaemble (UTYpHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

e BEImOTHATE  (BBIHOCHBIE) IUIOCKHE YEPTEeKH W3 PHUCYHKOB IPOCTHIX
00bEMHBIX (HUTYp: BHUI CBEepxy, COOKY, CHH3Y; CTPOUTH CCUCHHS TEI
BpaIlEeHHUS.

e lI3BekaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKHX (QUTypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKaX.

e OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

¢ BoimonHATh JIEWCTBUS  CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXKCHHSI BEKTOpa Ha YHCIIO, OOBSICHATH, KaKUMH CBOMCTBAMH OHH
00J1a1a10T.

e [IpuMeHATH MpaBUJIO MapajuIeIenuIe/a.

e OnepupoBaTh MOHATHIIMU: JEKaPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE TIPOM3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMITJIaHAPHBIC BEKTOPBI.

e Haxonutbh cyMMy BEKTOPOB U MPOU3BEICHNE BEKTOPA HA YMCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJISIPHOE TPOU3BEICHHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

¢ 3a/1aBaTh TUIOCKOCTh YPaBHECHUEM B JCKAPTOBOM CHCTEME KOOPIAMHAT.
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o [IpumenaTy reomerpuueckue (akThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOoJIaraloluX HECKOJBKO IIAaroB pEIIEHUs, €CIM YCJIOBUS
IPUMEHEHUS 33J1aHbl B IBHOM (hopMe.

e Pemiate mpocrenmmne reoMeTpudecKre 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

e PemaTe 3a7auM Ha JIOKA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHUHA H
HaX0XJIEHUE TEeOMETPUYECKUX BEIMYMH 10 00pasliaM WIH aJrOpuTMam,
IIPUMEHSISI U3BECTHBIE METO/BI PU PELICHUN CTAHJAPTHBIX MAaTEMATUYECKUX
3aj1ay.

e [[puMeHATh NpOCTEHIIME MPOTPAMMHBIE CpPEICTBA M JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

e [[puBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

e [[prMeEHATh MOMYYEHHBIE 3HAHWUSA HA MPAKTUKE: AHAIU3UPOBATH pPEAJbHBIC
CUTyallM!d U IPUMEHATb U3YYEHHBIC IIOHATHS B IPOLIECCE MOUCKA PELICHUs
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MNPOOJIEMBI, MOAEIUPOBATH PEAJIbHBIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJCIHU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITUA M TEOpeM, ammapara aiareopsl;
pelaTh MPaKTUYECKHUE 3a]1a4M, CBSI3aHHBIE C HAXO0XKIECHUEM I'€OMETPUUYECKUX
BEJINYHH.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)
10 kaacc

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TOHATHS ~ crepeomeTpud. Touka, mnpsAMas, IUIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3aumMHOe pacrnonokeHue npsAMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
napajulelibHble W CKpeumuBarommecs npsmble. [lapauiensHOCTh NpsAMBIX U
IUDIOCKOCTEH B NPOCTPAHCTBE: MAPAJIIEIBHBIE IPAMBIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy NpPsIMBIMA B IIPOCTPAHCTBE.
[TapautienbHOCTH IJIOCKOCTEM: [apajuieabHbIE IIOCKOCTH; CBOMCTBA
napajyienbHbIX IUIockocTtei. [lpocTeiliine mnpocTpaHCTBEHHBIE (QUIYphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaienaenunes]; IOCTPOCHUE CEUCHU.



[lepneHIUKYASIPHOCTD NPSAMON M IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE TPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJJIEIbHBIE W MEPHECHAUKYISIPHBIE K IIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O MpsSMOu
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY NMPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  IUIOCKOCTH, TPOSKIUs  (GUTyphl  Ha  TUIOCKOCTb.
[lepneHaUKyISIPHOCTh  TJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX MEePIEHIUKYIApaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yrompHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, MpsSMas U HAKJIOHHAs MPU3MBL, OOKOBas U
MOJIHAS OBEPXHOCTh PU3MBI. [Mapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cpoiictBa. [lupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPAMMU/Ibl; IPABUIIbHAS U
yceuéHHas MnupamMuaa. OJEeMEHThl npu3Mbl M nupamuisl. IlpaBunbHble
MHOTOTPaHHHUKH: TOHSATHE MPABUILHOTO MHOTOTPAaHHHUKA; MpaBHIIbHASA MpHU3Ma U
NpaBWJIbHAS THUPaMUIa; TpPaBUIbHAS TPEYrojbHAs MUPAMHUIA W TPABUIBHBIN
teTpadap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B NUpaMHIAX, Mapajiesenuneaax,
IPABUJIbHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB.: pEOpa, AMAaroHaiu, YIJIblL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMON IPHU3MBI,
IJIOLIAJh OCHOBAHMM, TeOpeMa O OOKOBOW MOBEPXHOCTH MPSIMOMl TMPU3MBIL
[Tnomans OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIB,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0BéMe. OO0BEM
MUPAMUJIBL, TPU3MBI.

[lonobubie Tema B mpocTtpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

11 kaacc

TeJsia BpaleHus

[Hunuuapuyeckas TTOBEPXHOCTB, oOpazyroriue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW MOBEpXHOCTU. LlunuHap: ocHOBaHUA H



OOKOBasi TMMOBEPXHOCTh, OOpasyroimas W OCh, IUIOMAab OOKOBOW U TIOJHOU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yronue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocCHOBaHUE U BepIlMHA, 00pa3yroIast
U OChb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3ymolre U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.

Cdepa m map: meHTp, paguyc, AUAMETP; IJIOMATL MOBEPXHOCTH CHEpPHI.
B3aumnoe pacnonoxenue cepsl U IMI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
1011 Chephl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpamieHuss W MHOTOTPaHHUKOB. MHOTOTIpaHHUK,
ONMCaHHBIM OKOJO cdeprr; cdepa, BOHUCAHHAS B MHOTOTPAHHUK, WU TEIO
BpaIcHUS.

[Tousatue 006 o0béme. OcHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00
00bE€ME MPSIMOYTOJILHOTO Mapajuiefenunena u ciaeAcTBus u3 He€. OO0bEM
HUIMHApA, KoHyca. O0BEM 11apa U wiomaab chepol.

[TogoGubie Tenma B mpocTpaHcTBE. COOTHOILICHUS MEXKIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenna umnuHApa (MapajuieIbHO M NEPHEHAMKYJISAPHO OCH), CEYEHUs
KOHyca (MapajijieIbHOe OCHOBAaHUIO M TPOXOSINEe 4Yepe3 BEpIIMHY), CEUCHUS
niapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd M B mpocTpaHcTBe. ClIO)KEHHME W BBIYMTAHME
BEKTOPOB. YMHOXXEHME BEKTOpa Ha u4ucio. PasnoxxkeHue BekTopa 1o TpEM
HEKOMIUIaHAapHBIM BekTopaMm. IIpaBuno mnapauienenunena. Pemenue 3anad,
CBA3aHHBIX C INPUMEHEHUWEM IMPaBWI JEWCTBUM C BeKTOopaMHu. lIpsimoyronbHas
cucTeMa KoopAuHaT B npoctpancTtBe. Koopamuartsl BekTopa. IIpocreimme 3anaun
B KOOpAMHATaxX. YTOJ MexXAy BeKkTopamu. CKaaspHOE NMPOU3BEIAEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPH PELIECHUN T€OMETPUUECKUX 3a/1a4.



TemaTn4yeckoe IVIAHKPOBAHKE Y4eOHOT0 Kypca(mo roxam o0ydeHust)

10 xaacc (68 yacoB)

Ha3Banue pa3aena
(Tembl) Kypca,

OcHoBHOE€ CoAcpKaHue

OcHoBHbIE BHABI 1eITeILHOCTH

JJIeKTPOHHBIE
oO0pa3zoBaTejibHbIE

pecypchl

JlocTHKeHHE
JMYHOCTHBIX
pe3yJabTaToB B paMKax
peanu3anuu MOAYyJist

(KoIM4ecTBO y4yauuxcs «IIIKOJBHBIH YPOK»
4acoB) padoueii nporpamMmbl
Bocniuranus (mo
pasjaenam)

Beenenue B OcHOBHBIE TOHSATHUS AxtyanusupoBate  Qaktel W | Yun.py https://uchi.ru/ YcranoBienue

CTepeoMeTPHIO CTepPEOMETpPUH: TOYKa, MpsMasi, | METOAbI IJITAHUMETPHH, peneBanTHbIe | [IpocBerienue JIOBEPUTEITBHBIX

(10 v) TJIOCKOCT, MIPOCTPAHCTBO. | TEME. https://prosv.ru/ OTHOIICHUN MEXTY
[lpaBuna wn300paxeHuss Ha [Monydats  mpexacraBnenus o | Poccuiickas HeJarOrHYeCKUM
PHCYHKaX: U300pakeHUsI | MPOCTPAHCTBEHHBIX ¢durypax, | aJIeKTpOHHAS IKoJia | pabOTHUKOM u ero
IUIOCKOCTEH,  MapaUlelbHBIX | pa3dupars mpocTelmme npaswmia | hitps://resh.edu.ru/ o0yyaromuMucs,
MpSIMBIX (OTPE3KOB), CEPEANHBI | N300paKEHUS ITUX UTYP. AKnacc CIOCOOCTBYIOIIUX
OTpe3Ka. [onsrus: N300paxaTh IPSIMYIO u | https://www.yaklass.ru/ | mo3utuBHOMY
HepeceKaroIInecss TUIOCKOCTH, | MJIOCKOCTh Ha PUCYHKE. SIHaekc. y9eOHHK BOCHPHUSTHIO
nepecekaromuecs: npsmas U PacriosnaBate  MHoOTOrpaHHMKH, | hitps://education.yandex. | oOydarommmucs
IIJIOCKOCTB. nupamuay, KyO, HaspiBaTh X | IU/ TpeOoBaHMil M  MpochO
3HAKOMCTBO C | DJIIEMEHTBHI. LECTA NEAAroru4ecKoro
MHOTOTpaHHHKaMH, Jlenathb PHCYHOK Ky0a, | ObpasoBaTesibHas pabOTHHKA, TPHBICUCHHUIO
n300pakeHne nUpaMuzbl, HAXOOUTh OMIMOKH B | nnathbopma  LECTA - | UX BHUMaHHUSI K
MHOTOTPaHHHKOB Ha PUCYHKAX, | HEBEPHBIX N300paKECHUSIX. OHNAMH o0CyX/maeMoll Ha ypoke
Ha TPOCKIMOHHBIX YEpTEeKaX. 3HAKOMHUTBCA € CEYEHHSAMH, C | o6pa3oBaTebHbI uH(pOpMaIHH,
HauanbHble cBefeHUS o Kybe M | METOJIOM CIIEOB; HCIONB30BATh IS | rnoekt (rosuchebnik.ru) | @KTUBU3ALAK § ux
NUpamujie, HX Pa3sBEPTKM U | MOCTPOEHHS CEYEHUS METOM CIENOB, | Opyaiin IKora | TIO3HABATENBHON
MOJICTIH. CedeHus | KpaTko 3aIUChIBATh WK | hitps://externat. foxford.r | ACATEIBHOCTH;
MHOTOTPaHHHKOB. HOCTPOCHHUSI CEUCHHS. u/

[MTousaTre 00 aKCMOMATHYECKOM

Pacrio3naBate BHUJA CeUYeHHUS |

I\_/IynLTI/IypOK



https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://education.yandex.ru/
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IIOCTPOEHUU  CTEPEOMETPHUH:
AKCHOMBI ~ CTEPEOMETPUM U
CJIE/ICTBUS U3 HUX

OTHOUIICHMH, B KOTOPHIX CEYEHUE
nenut  pebpa  KyOa, HaXOAWTh
IUIOUIA/Ib CEYCHHUS.

Wcnonp3oBare  mojgobue  mpu
pelieHuy 3a7ad  Ha IOCTPOCHHUE
CEYCHUN.

3HAKOMUTBHCS C AKCHOMATUYECKUM

MMOCTPOCHUCM CTCPCOMCTPHH, C

adKCuOMaMH CTCPpCOMECTPHUHA n

CIICACTBHUAMM U3 HUX.
I/IJ'IJ'IIOCTpI/IpOBaTL AKCHOMBI

pUCYHKaMH U  TpUMEpaMu U3
OKpYXaromiei 00CTaHOBKU

https://multiurok.ru/
Nudoypox
https://infourok.ru/

IIpsimble u
INIOCKOCTH B
NPOCTPAHCTBE.
IHapanneabHocTh
NPSAMBIX H
IIOCKOCTEMH

(12 4)

B3anmHuoe pacIoyoKeHue
OpsSMBIX B IIPOCTPAHCTBE:
nepeceKaroIuecs,
napajuleJIbHbIE "
CKpEIIMBAIOIINECS IPSIMbIE.
[TapamienpHOCTh  NPSAMBIX U
IUIOCKOCTEl B IPOCTPAHCTBE:

napajuleJibHble  NpsSIMBIE B
IIPOCTPAHCTBE;
NapaJuIEIbHOCTD TPEX MPSIMBIX;
MapaJUIEIbHOCTh  NIPSIMOU |
IJIOCKOCTH. Vbt c
COHAIPaBJICHHBIMU
CTOPOHAMH;  yrol  MEXIY
IPSIMBIMU B IPOCTPAHCTBE.
[TapamiensHOCTD
IUIOCKOCTEN:  IMapajuleIbHbIE
IJIOCKOCTH; CBOIICTBa

MapaJIEIbHBIX MIJIOCKOCTEH.

AxTyanu3upoBatb  (PaKTel  H
METO/BI [IJIAHUMETPUU, PEIICBAHTHBIE
TeMe, IPOBOJIUTH aHAJIOTUU.

Ilepeuncnars BO3MO>KHBIE
CIOCcOOBl  pAacCIOJIOKEHHUS  JBYX
MPSMBIX B IIPOCTPAHCTBE,
WJUTFOCTPUPOBATH UX HA IPUMEPAX.

[laBatp OIlpelieTIeHne
CKPCIIUBAIOINXCSA MMPAMBIX,
bopmynupoBaTh IIPU3HAK
CKPCIIUBAIOINXCSA MMPAMBIX u

MIPUMEHSTD €r0 MPHU PEIICHUH 3a/1a4.
Pacno3naBate nmpusMmy, Ha3bIBaTh
€€ DJIEMEHTHI.
CTpOI/ITB CCUCHUS HpI/ISMBI Ha
TOTOBBIX YepTEKaX.

[Tepeuncnsars BO3MOKHBIE
CrocoObl B3aMMHOTO PACIOJIOKEHUS
pAMO 31 IUIOCKOCTH B

VYuu.py https://uchi.ru/
[Ipocremienue

https://prosv.ru/
Poccuiickas
DJIEKTPOHHAA
https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
Anaexc.yaeOHUK
https://education.yandex.
ru/

IIKOJIa

LECTA
Obpas3oBaTtenbHas
nnatpopma  LECTA -
OHNaMH

obpasoBaTesibHbIN
npoekKrt (rosuchebnik.ru)
Ounaiin IIKOJIa
https://externat.foxford.r

[ToOyxnenue
oOyuaromuxcs cooo1aTh
Ha YpOKe 00N PUHSTHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOLIEHHS CO
CTapIIUMHU
(megarorndecKuMu
pabOTHUKaMHU)

¥ CBEPCTHUKAMU
(oOyuarorumucs),
IPUHLIUIBI Y4eOHOU
JUCLUTUTMHBI

Y CaMOOpTaHH3aIIHH;
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[Ipocreiimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH:  TeTpa’ap, Kyo,
napajuiejenumnes; MoCTPOCHHE
CEYeHUI

IIPOCTPAHCTBE, IIPUBOJUTH
COOTBETCTBYIOIIIME  IIPUMEPBI U3
peanbHON KU3HU.

[laBarb OIIpEeICIICHUE
MapajuieIbHOCTH psAMOI u
IIJIOCKOCTH.

dopMynHnpoBaTh IIPU3HAK
[apajuIeIbHOCTU IpsAMOM u

IUIOCKOCTH, YTBEP)KACHUE O MPSIMOI
IIEpECEYEeHUs]  JBYX  IUIOCKOCTEW,
OPOXOAALIMX 4Yepe3 NapajljielbHble

HpSIMBIE.

Pemate npakTuyeckue 3agauu Ha
IMOCTPOECHHUE CEUYCHHI
MHOT'OIPAaHHHKA.

OOBsACHATH ciydyal B3aUMHOIO
PacroI0KEHUS TUIOCKOCTEN.

aBarb OIpEICIICHUE
napauIeIbHBIX IIJIOCKOCTEM;
IPUBOJUTH TPUMEPHl W3 peaibHOU
KHU3HU U OKpY)Karole oO0CTaHOBKH,
WUTIOCTPUPYIOLINE TapaieIbHOCTh
IIJIOCKOCTEM.

Hcnons3oBats IIPU3HAK
NapaJuIE]IbHOCTH JBYX IUIOCKOCTEH,
CBOMCTBa MapajuIeIbHbIX
IUIOCKOCTEN IPYU PELIEHUU 3a/1ay Ha
MIOCTPOCHHUE.

OOBsCHATb, 4YTO  Ha3bIBaeTCA
NapajuleIbHBIM MMPOEKTUPOBAHUEM U
KaK BBITNOJHAETCSI IPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb.

u/

MynbTrypOoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/
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https://externat.foxford.ru/
https://multiurok.ru/
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N3obpakath B  mapauieabHON
[IPOEKLIUN pa3IuyHbIe
reoMeTpuyeckue QUryphl.

MopenupoBathb peanbHbIe

CUTyallMd Ha A3BIKE TI'C€COMCTPHUHU,
HCCICA0BATh NOCTPOCHHBIC MOJCIIHN C

UCIIOJB30BAaHUEM  TI'€OMETPHUYECKHUX
TTOHSTHH.

Hcnonp30Bare Hpu  pELICHUH
3a7a4  Ha IIOCTPOEHUE CEYEHUU

MMOHATHUC MMAPAJJICIIbHOCTH, IIPU3HAKKU
U CBOMCTBa MnapajiCJIbHBIX ITPAMBIX
Ha IIJIOCKOCTHU

IepnenauKyJasipHO
CTh MPSIMBIX U
IJIOCKOCTEM

(12 v)

[IeprieHAUKyYIAPHOCTD

npsIMOM " IJIOCKOCTH:
NEPIEHAUKYJISIPHBIE TPSMBIE B
IIPOCTPAHCTBE, IIPsIMBIE
napauleIIbHbIE u
NEPIEHANKYIIAPHbIE K
IUIOCKOCTH, MIPU3HAK

NEPHEHANKYJIAPHOCTH TIPSIMOU
U IUIOCKOCTH, Teopema o
OpsAMON  NEPIEHIUKYIAPHOU
IUIOCKOCTH

Ilepnienqukymsp U
HAKJIOHHBIC: PACCTOSHUE OT
TOYKHU 10 IIJIOCKOCTH,
paccTrossHue OT NpsSMON 110
IIJIOCKOCTH.

AxTyanu3upoBatb  (PaKTel  H
METO/Ibl INIAHUMETPUH, PEIECBAHTHBIC
TeMe, IPOBOJIUTH aHAJIOTUU.

OOBSICHSATS, KaKou
Ha3bIBACTCS YTIIOM
MEPECEKAIOILUMUCS
CKPEILIMBAOIIMMUCS
IIPOCTPAHCTBE.

[aBatb ompezeicHue
NEPNEHIUKYIAPHBIX ~ NPAMBIX U
NpsAMOM,  NEpPIEHIUKYISIPHOW K
IIJIOCKOCTH.

Haxonuts YTJIBI MEXIY
CKpEIMBAIOIIUMUCA  TPSIMBIMH B
KyOe ¥ mupamue.

[TpuBoauTH IIPUMEPBI u3
peaNnbHOM JKU3HM M OKPY)KaroIIEeH
00CTaHOBKH, WJUTIOCTPUPYIOLIUE
NEePIEeHIUKYIIPHOCTh  NPSMBIX B

yroa
MEXKTY
NPSIMBIMH,
MpSIMBIMH B

VYuu.py https://uchi.ru/
[Ipocremienue

https://prosv.ru/
Poccuiickas
DJIEKTPOHHAA
https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
Anaexc.yaeOHUK
https://education.yandex.
ru/

IIKOJIa

LECTA
Obpas3oBaTtenbHas
nnatpopma  LECTA -
OHNaMH

obpasoBaTesibHbIN
npoekKrt (rosuchebnik.ru)
Ounaiin IIKOJIa
https://externat.foxford.r

[IpuBneueHne BHUMAHUS
oOyJaromuxcs K
IIEHHOCTHOMY aCTICKTy
U3y4aeMbIX

Ha ypOKax sIBJICHUH,
OpraHu3aIys Ux paboThl C
MOJIy4aeMoil Ha ypOKe
COLIMAJILHO 3HAYUMOM
uH(popmanuen —
VMHULUMPOBAHUE €€
o0cyxeHus,
BBICKA3bIBAaHUS
00yJaronuMucs CBOETO
MHEHHUS 110 €€ TIOBOAY,
BBIPaOOTKH CBOETO K Hell
OTHOLICHMSI,;
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https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
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IPOCTPAHCTBE u
NEPIEHIUKYIAPHOCTh  MPSAMOM K
IUIOCKOCTH.

®opMyIIHpOBaThH IIpU3HAK
HNEPHEHAUKYIAPHOCTH  NpsIMOH U
IUIOCKOCTH, TMPUMEHATh €ro Ha
IPaKTUKE: OOBSICHATH
NEpIEeHIUKYJIIPHOCTh pedpa Kyba u
JMaroHajiu €ro rpaHu, KOTopas €ro
HE COJIEP)KUT, HAXOAUTh JUIMHY

JMaroHanu KyOa. Boruucnars
BBICOTY NPAaBWIBHOW TPEYTrOJIbHON H
MPaBUWIbHOMN YEeTBIPEXYTOJIb-HON

MUPAMHUT TI0 JUTHHAM pEOeEp.

Pemarp 3amaun Ha BBIYMCIICHUS,
CBA3aHHBIC C NCPIICHAUKYIAPHOCTBIO
IpsAMOit 51 IIJIOCKOCTH, c
WCIIOJIb30BAaHUEM  IIpU  PELICHUU
IUIAaHUMETPUUECKUX  (pakToB U
METO/I0B.

OOBACHATb,  UYTO  HA3bIBAIOT
NEPIEHAUKYJISIPOM M HAKJIOHHOW M3
TOYKM K IUIOCKOCTH; IIPOEKLMEH

HaKJIOHHOM Ha IIOCKOCTE.
OOBSICHATD, qTO0 Ha3bIBaeTCs
pacCTOSAHUEM: oT TOYKH o

IIJIOCKOCTH; MEXIY IapajuleIbHbIMU
IUIOCKOCTSIMHU; MEXAY NpsIMOM H
MapaJuleJIbHOM €l IIJIOCKOCTBIO;
MCXKOY CKpCIIUBAOIIUMHUCA
IPSAMBIMH.

HaXO)II/ITB OTHU pPacCCTOSIHHUSA B

u/

MynbTrypOoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/
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https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/

MPOCTHIX CIIy4asx B KyOe, mupamuie,
MIpU3Me.

MonenupoBathb peaibHbIe
CUTyallUd Ha S3bIKE T'COMETpPHUH,
HCCJIEIOBATh MOCTPOCHHBIE MOJICIH C

UCIIOJIb30BAHUEM  T'€OMETPUYCCKUX
HOHSTHH.
Hcnons3oBare mnpu  pemieHUU
3aa4  Ha TOCTPOCHHE CEYCHHH
teopemy  [lucdaropa,  cBoiicTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Yriabl Mex1y Yrael B IPOCTPAHCTBE: YroOJ AxtyanusupoBate  Qaktel W | Yun.py https://uchi.ru/ Hcnonp3oBanne
NPSIMbIMHU MEX/1y TPSIMOH ¥ IIOCKOCTBIO; | METOABI IJITAHUMETPHH, penieBanTHbIe | [IpocBerienue BOCIIUTATEIBHBIX
HIJIOCKOCTSMH JIBYTPAHHBIA YroJI, JTUHEHHBINA | TeMe, MPOBOIUTH AaHAJIOTHH. https://prosv.ru/ BO3MOYKHOCTEH
(10 v) yroJI ABYIPaHHOI'O yIJIa. [JaBatb onpenencHue yria Mmexay | Poccuniickas colepKaHus y4eOHOro
[MepneHMKYIAPHOCTH npsSMOi u IUIOCKOCTBIO, | AJIEKTPOHHAS IIKOJIa | TIpeaMeTa qepes
IUIOCKOCTEH: npusHak | GopmymupoBare Teopemy o Tpéx | https://resh.edu.ru/ JIEMOHCTPAIHIO
NEePICHANKYISAPHOCTH  JIBYX | MepreHauKkyssipax u obpatHyro k | SIKiacce 00y4YaroIIMMCsT TIPUMEPOB
iockocteil. Teopema o Tpéx | Hell. https://www.yaklass.ru/ | orBeTcTBEeHHOTO,
HEePICHANKYIISIpax Haxoaute yroa mexay npsmoid u | STHmekc.yaeOHuK IPaXKIaHCKOTO TIOBEICHHUSI,
IUIOCKOCTBI0O B MHOrorpanHmuke, | https://education.yandex. | mposiBneHus
paccTosiHUE OT TOYKH JIO MpsMoi Ha | ru/ YEJIOBEKOIFOOUS u

IUIOCKOCTH, HCIIONb3ysd TEOPEMY O
TpE€X neprnenaukyaspax. I[IpoBoauts
Ha YepTeKE NEPIEHIUKYIAp: U3
TOYKM Ha MpSAMYI0; U3 TOYKH Ha
IJIOCKOCTb.

[aBatb OITpeJIeIICHUE
JBYTPaHHOIO yIJIa U €ro 3JIEMEHTOB.
OOBSICHATD PaBEHCTBO BCEX
JMHENHBIX YTJIOB IBYTPAaHHOTO yIJja.

Haxomute Ha qepTexKe

LECTA
ObpasoBaTenbHas
nnatpopma  LECTA -
OHNaMH

obpasoBaTesibHbIN
npoekKrt (rosuchebnik.ru)
Onnaiia IIIKOJIa
https://externat.foxford.r
u/

MynbTHypOK

J00pOCEepAEYHOCTH, Yepes
noa00p
COOTBETCTBYIOLINX
TEKCTOB ISl YTEHHSI, 337124
AT peuieHuys,
MPOOJIEMHBIX CUTYyalUl
JUIs1 00CYXKJIEHHs B KJIacCe;
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JIBYTpaHHBIA  yron 1mpu  pedpe
IIUpaMM/IbI, IPU3MBIL,
napajuiejaenunesa.

JlaBaTh ornpeneneHue yria Mexay
IJIOCKOCTSIMH.

[laBaTb onpeaecHue u
dbopMynupoBaTh MPU3HAK B3aUMHO
MEPIEHIUKYISIPHBIX TUIOCKOCTEH.

Haxoautsb YTJIbI MEXIy
IIJIOCKOCTSIMU B Ky6e " MUpaMuac.

Hcnonp30BaTh MpU  pEUICHUH
3a]1a4 OCHOBHBIE TEOPEMbI U METO/bI
TJTAHUMETPHH.

MopnenupoBaThb peanbHbIe
CUTyalldd Ha S3bIKE TE€OMETPHUH,
HCCJIEI0BATh IOCTPOCHHBIE MOJIENH C

https://multiurok.ru/
Nudoypox
https://infourok.ru/

UCIIOJIb30BAHUEM  T'€OMETPUYECKUX
TTOHSTHH.
Hcnonp30BaTh  NpuU  pelICHUU
3a7a4  Ha IOCTPOEHHUE CEYEHUU
COOTHOUICHUSI B  MPSMOYTOJIBHOM
TPEYTrOJIbHUKE.
MHoOrorpaHHMKH [TonsiTue AxtyammsupoBate  Qaktel  u | Yun.py https://uchi.ru/ [Ipumenenne Ha ypoke
(10 9) MHOTI'OTPaHHUKA, OCHOBHBIE | METOJIbI IUTAHUMETPHH, pereBaHTHbIE | [IpocBemenue VHTEPAKTUBHBIX ¢bopm
9JIEMEHTHl ~ MHOTOTPaHHHKA, | TeME, IPOBOJAUTH aHAJIOTHH. https://prosv.ru/ paboTHI C 0OYUYAOIIUMHCS:
BBIYKJIbIE M HEBBIMYKJIbIC JlaBath ompezenenue | Poccuiickas WHTEJUICKTYaIbHBIX TP,
MHOTOTPaHHHMKH;  pa3BEpPTKa | MapajuieNenunesia, paclo3HaBaTh €ro | AJIEKTPOHHAsS IIKOJIA | CTUMYJIUPYIOLIHX
MHOTOTPaHHHKA. BUJIbI U M3Yy4aTh CBOWCTBA. https://resh.edu.ru/ MO3HABATEJIbHYIO
[Mpusma:  n-yronpHas HaBatb onpexnenenue nupamusl, | SKmacc MOTHBALUIO
npu3Ma; TpaHd W OCHOBAHMS | pacro3HaBaTh  BHABI  mupamuf, | hitps://www.yaklass.ru/ | oOyuaromuxcs;
NpU3MBL; TIpsiMasi ¥ HAKJIOHHAs | pOpMyIHpoBaTh CBoOWCTBa pEdep, | SHmekc.yueOHIK JTMIAKTHYECKOTO  Tearpa,
npu3Mbl; OOKOBas W TIOJNHAs | rpaHed M BBICOTHI  IpaBHIBHOM | hitps://education.yandex. | rie moiydeHHbIC Ha YpOKe
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MIOBEPXHOCTh MIPU3MBL.
[Tapamienenunen,
MPSAMOYTOJIbHBII
napajuieenumnes u ero
CBOMCTBA.

[Iupamupa:  N-yroms-
Hasg IupamMuja, TpaHUd U
OCHOBaHUE UpaMU/IbI;
OokoBas u MOJIHAS
MIOBEPXHOCTh MMpaMU/IbI;
npaBujbHasi W yCEeUu€HHasd
nUpaMuJa.

DJIEMEHTHl MpPU3MBI U
MAPaAMUJIBL.

[IpaBunbHBIE
MHOTOT'PAHHUKH: TIOHSTHE
MPaBUIBHOTO MHOTOTPAaHHUKA,
MpaBUJIbHAS npu3Ma u
MpaBUJIbHAA NUpaMHIaA;
MpaBUJIbHAS TpeyrojbHas
nupamMypja W [paBUIbHBIN

TeTpasp; kyo0. Ilpencrasnenue
0 MPaBUIIbHBIX
MHOTOT'paHHHUKAX: OKTa’p,
JOICKa’Ap U UKOCASIP.
Cummerpus B
MIPOCTPAHCTBE: CUMMETpHS
OTHOCUTEIIBHO TOYKH, MPSAMOM,
IJIOCKOCTH. DNeMEHTHI
CHMMETPUU B  THpaMUIAX,
napajuienenuneaax,
MPaBUIILHBIX MHOTOTPaHHUKAX.

IIUPAMHUIBI.
Haxomuts 1iomans MOIHOW U
OOKOBOI TOBEPXHOCTH MUPAMUJIBI.
JlaBaTb omnpenencHue yce4€HHOU
IIUPAMHU/JIbI, HA3bIBAaTh €€ JJIEMEHTHI.
@opMynMpoBaTh  TEOPEMY O
wiomaan OOKOBOM  MOBEPXHOCTHU
IIPaBUJIBHON YCEYEHHON TUPAMUIBI.
Pemarp 3amaun Ha BBIYMCIICHUE,
CBS3aHHbIE C NMHUPAMHUAAMHU, a TAKKE
3aJ]a4M Ha IOCTPOEHUE CECUEHUM.
JlaBaTe ompeneneHue IPU3MBI,
pacrno3HaBaTh BH/IbI IIPU3M,
n300paxaTh PU3MbI Ha YEPTEKE.
HaxoauTs miomanb MOJHOW WM
OOKOBOI1 IOBEPXHOCTH IIPU3MBI.
N3y4are coOOTHOLIEHMsI Oiiepa
JUIsl yncia pédep, rpaHell U BEpIIMH

MHOT'OTpaHHHKA.

W3ydyarp  BuABl  MPaBUIIbHBIX
MHOTOTPaHHUKOB, WX Ha3BaHUA U
KOJIMYECTBO IPaHeN.

N3ydatp CUMMETPHUIO
MHOTOTPaHHHUKOB.

OOBACHATH, KaKHe TOYKH
Ha3bIBAKOTCS CUMMETPUYHBIMU
OTHOCUTEJIBHO  JAaHHOM  TOYKH,
OpsAMOM WM IUIOCKOCTH,  4YTO
Ha3bIBAlOT ILIEHTPOM, OCBIO WU
IJIOCKOCTBIO CUMMETPUU (DUTYPBHI.

ITpuBoauTH IIPUMEpBI
CUMMETPUYHBIX buryp B

ru/

LECTA
ObpasoBaTenbHas
nnatdopma  LECTA -
OHNaMH

obpa3oBaTesibHbIN
npoekT (rosuchebnik.ru)
Onnaitn IIKOJIa
https://externat.foxford.r
u/

MynbTrypOoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/

3HaHHUA O6bIl"pI)IB aloTCia B

TeaTpalbHBIX
IIOCTAaHOBKAaX; AMCKYCCHUH,
KOTOpBIE JaroT
oOydJaromuMmces
BO3MO>KHOCTb IPHOOpECTU
OTIBIT BE/ICHUS
KOHCTPYKTUBHOTO
JI1asora; IpyIIoBOH

paboThl UM pabOTHI

B Iapax, KOTOPbIE y4ar
00yJaronmxcsi KOMaHIHOM
pabore u
B3aMMO/ICHCTBUIO C
JIpYTUMH 00Yy4arOIIUMUCS;
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Beruucnenue AJIEMEHTOB | APXUTEKTYpE, TEXHHUKE, TIPUPOJIC.
MHOTI'OT'PaHHUKOB: pEdpa, MopnenupoBaThb peanbHbIe
nUaroHanu, yriel. [lnomanb | cHTyalu Ha S3bIKE T'EOMETPHH,
OOKOBOW  TOBEPXHOCTH M | UCCIIEAOBATh MOCTPOECHHBIC MOJAEIH C
MIOJTHOM TTOBEPXHOCTH TPSMOW | UCIOJIB30BAHUEM  T'€OMETPHUCCKUX
MPU3MBI, TUIOLIAJh OCHOBAHMM, | IOHATHH, HCIOIb30BaTh MOA00HE
Teopema 0 OOKOBOIi | MHOTOTPaHHHUKOB.
HOBEPXHOCTHU MPSIMOM MPU3MBI.
[Tnomans OOKOBO
MOBEPXHOCTH W TOBEPXHOCTH
NPaBUIHLHON MTUPaMUJIBI,
TeopemMa O IUIoHaan OOKOBOM
MIOBEPXHOCTH yCEUEHHOM
HPaMHUIBI
O0BEMBI [TonsitTue 06 o0OBEME. AxtyanmusupoBate  Qaktel  u | Yun.py https://uchi.ru/ Britouenne B ypok
MHOTOTrPaHHUKOB O0BEM ITHpaMuUIbI, TIPU3MbI METO/Ibl TUIAHUMETPHUH, peieBaHTHbIC | [IpocBeleHme UTPOBBIX nporenyp,
B u) TeMe. https://prosv.ru/ KOTOpbIE MOMOTAIOT
OObBsICHATh, Kak  u3MepstoTcs | Poccuiickas HOJJIEPKATh  MOTHUBAIIUIO
00BEMBI TeN, TPOBOJS AHAIOTHIO C | DJIEKTPOHHAS IKOJIa | 0OyYaroIuxcs K
U3MEPEHUEM romaneit | https://resh.edu.ru/ MOJYYECHHUTO 3HAHWMH,
MHOTOYTOJEHUKOB. Dopmynupoats | SKiacc HaJIaKUBaHUIO
OCHOBHBIE CBOICTBa 00BEMOB. https://www.yaklass.ru/ | mo3UTHBHBIX
W3yyare, BbIBOOUTH  (opmyisl | SHAEKC.ydeOHHK MEJIMIHOCTHBIX
00BbéMa npsiMmoyrojbpHoro | https://education.yandex. | oTHomenuii B Kjacce,
napaJulesenuresa, npusmMsl  u | fu/ IIOMOTalOT YCTaHOBJICHUIO
MTAPAMUJIBI. LECTA T00poKenaTeTbHOM
Beruncaste  00b€M  mpusMbel ¥ | O6pa3osaTesibHas atMoc(epel  BO  BpeMms
IMAPpaMUIBI 110 UX 3JICMCHTAaM. nnatdopma LECTA - | YPOKa,
[IpumeHsITh 00BEM I PEUICHUS | oHnaiiH

CTEPCOMETPUYECKUX 3adad U IS
HaXOXK/ICHUS TCOMETPHUUCCKUX
BCJIIMYHNH.

obpasoBaTenbHbIN
npoekT (rosuchebnik.ru)
Onaiig IIKOJIa
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MopenupoBathb peanbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPHUH,
HCCJIEI0BATh MIOCTPOCHHBIC MOICIIH C
UCIIOJIb30BAHUEM  I'E€OMETPUUYECKHUX
MMOHATUH

https://externat.foxford.r
u/

MynabTHypOoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/

IToBTOpEHUE:
ceqyeHMus,
PAcCTOSTHUA U YIJIbI
(6 )

[Toctpoenue CEYCHHI B
MHOTOTpaHHHKE.
Brruncienne paCCTOSIHUM:

MCXKAYy HABYMA TOYKaAMH, OT
TOYKHU OO HpﬂMOﬁ, OT TOYKH J0

IUIOCKOCTH; MEXIY
CKPEILIMBAOIIMMUCS
IPSIMBIMHU.

Beluncnenue yrioB: MexIy
CKPELIUBAIOIIUMUCS
NPSAMBIMH, MEXKIy IPSMOH H
IIJIOCKOCTBIO, JBYTPaHHBIX
YTJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

Crpouth ceuyeHHEe MHOIOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTb OIpENEIEHUE PacCTOSIHUSA
MeXy PUTrypamu.

Haxomute  paccrosiHMEe — MEXAY
IapajuIeIbHBIMU IUIOCKOCTSIMH,
MEX/y IUIOCKOCTBIO U MapaJlieIbHON
el IIPSIMOH, MEXIY
CKPELUBAOIIUMUCS MIPSIMBIMH.

Crpouts JIMHENHBIN yroi
JBYIPaHHOIO yrjla Ha uepTrexe
MHOTOTpaHHMKAa W HaxOIUTb €ro
BEJINYMHY.

Haxonuts YIIIBI MEXIY
IUIOCKOCTSIMH B MHOTOTPaHHHKaX

VYuu.py https://uchi.ru/

[Ipoceemienue
https://prosv.ru/
Poccuiickas
JJIEKTPOHHASA
https://resh.edu.ru/
SIKmacce
https://www.yaklass.ru/
Sunekc.yueOHuK
https://education.yandex.
ru/

IKOJa

LECTA
ObpasoBaTenbHas
nnatpopma  LECTA -
OHNaMH

obpasoBaTe/ibHbIN
npoeKT (rosuchebnik.ru)
Ouaiin IIKoJ1a
https://externat.foxford.r
u/

MynbTrypok
https://multiurok.ru/
HNudoypox
https://infourok.ru/

Nuannuuposanue U
MOJJIEPKKa
HCCIIEI0BATENbCKOU
JeATEIbHOCTH
o0ydJaronmxcs

B paMKax peaju3aluy UMHU
WHIUBUTYAJIbHBIX u
TPYIIIOBBIX
UCCIIEZIOBATEIbCKUX
IIPOEKTOB, 4TO
oOydJaromumces
BO3MOXHOCTh ITpHOOpecTH
HaBbIK CaMOCTOSITEILHOIO
pEIIEHUsT TEOPETUYECKOU

aacT

pOoOJIEMBI, HaBBIK
TreHEepUpPOBAHUS u
odopmIIeHUS
COOCTBEHHBIX U1, HABBIK
YBa)XXUTEILHOTO
OTHOWIEHHUSI K  YYXKUM
uaesM, OQOpPMIICHHBIM B
pabotax JIPYTHX
HCCIIeNoBaTeIc,  HaBBIK
NyOJIMYHOTO BBICTYIUICHUS
rnepen ayIUTOpHEN,

10
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apryMEHTUPOBAHUS u
OTCTaWBaHUS CBOEU TOUKH
3pEHUS.
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11 kaacc (34 yaca)

Ha3zBanue pa3gena
(TeMBI) Kypca,
(KOJIMYECTBO YACOB)

OcHoBHoOe coepkaHue

OcHOBHBIE BU/IbI
NeATeJIbHOCTH YYaIIUXCSH

JJIeKTPOHHBbIE
oOpa3oBaTejibHbIE

pecypcbl

JlocTHKeHHU e
JIMYHOCTHBIX
pe3yJIbTaTOB B paMKax
peanu3anMu MOAYJIs
«IKOJNBHBIH YPOK»
padoueii nporpaMMbI
Bocnuranus (mo

pasaenam)
Tesa BpameHus Cdepa u map: ueHtp, AxrtyanusupoBath (aktel | Yum.py https://uchi.ru/ YcTaHoBieHHE
(12 v) paguiyc, auMaMmeTp; IUIOmaAb | M METOAbl  IaHnumerpuu, | [IpocBenienue JIOBEPUTEIIBHBIX
MMOBEPXHOCTH cdepbl. | peeBaHTHBIC teme, | https://prosv.ru/ OTHOIIICHUI MEXITY
Bzaumnoe pacojoKeHUe | MPOBOAUTH AHAIOTHH. Poccuiickass  37EKTpOHHAsS | EIArorHYeCKUM
cdepbl u IJIOCKOCTH; JlaBathb onpexaeneHus | mkoia https://resh.edu.ru/ pabOTHUKOM u ero
KacarelnbHas IJIOCKOCTh K | cepbl M miapa, ux wLeHTtpa, | SKiacc 00y4arOIIMMUCS,
chepe; miomaab chepsi. panuyca, muametpa. | https://www.yaklass.ru/ CIOCOOCTBYIOIIUX
Mzobpaxenue chepsol, | Onpenensats  chepy  Kak | Axgexc.yueOHUK MO3UTUBHOMY BOCTPUSITHIO
11apa Ha MIOCKOCTH. ¢burypy Bpamienus | https://education.yandex.ru/ | oOygaromumucs
CeueHnus mapa. OKPY>KHOCTH. LECTA O6pasosaTesnbHas | TpeOoBaHUNH U MpochO
UccnenoBath  B3auMHOE | nnathopma LECTA - oHAaiH | EIarorndeckoro
PaCIIOIOKCHHUEC C(l)epbl " | o0b pa3oBaTesibHbl n n POEKT pa6OTHI/IKa, IIPHUBJICYCHUIO
IJIOCKOCTH,  IBYX  CQEp, | (rosuchebnik.ru) 17 BHUMAaHUS K
MIUTIOCTPUPOBATh  9TO  HA | Oyaiin mxona | 00CyXKIaemMoii Ha  ypoke
YEpTEkKAxX U PACYHKAX. https:/externat.foxford.ru/ | MHpOpMAIMHK, aKTHBU3AIMM
dopMyIMpoBaThH _ | Mynstypoxk ux IT03HABATEIILHON
OIpeieNieHre  KacaTelnbHoOH | hitps://multiurok.ru/ NeSITeIIbHOCTH;
IUIOCKOCTH K chepe, | Unpoypok
CBOHCTBO M TPH3HAK | hitps://infourok.ru/
KacaTeJbHO! TIOCKOCTH.
3HaKOMUTHCA c

TreoaAC3NYCCKNMHU JIMHUAMU Ha
cdepe.

12
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Hunuaapuyeckas
MOBEPXHOCTh,  00pa3yroIIue
HWIAHAPUYECKOMN
MMOBEPXHOCTH, oCh
HWJIAHAPUYECKON
IIOBEPXHOCTH. umusap:
OCHOBaHMUS n OoKoBas

MMOBEPXHOCTh, 00pa3yromias u
OChb; IUIOIaAL OOKOBOM M
ITOJIHOY ITOBEPXHOCTH.

N3o0pakeHune
UAJTUHAPA Ha  TUIOCKOCTH.
Pa3Béprka nmnuHapa.

CeueHust  UMITUHIpPA
(TUTOCKOCTBIO, TIapaJUICIbLHOMN
WU TIEPIICHIUKYISIPHOM OCH
UIHH]IPA)

OOBACHATD, 4TO
Ha3bIBAIOT [UTHHIPOM,
Ha3bIBaTh €0 DJIEMEHTEHI.

N3ydarb, 0OBSACHATH, Kak
MOJIYYNTh IWIMHIP MyTEM
BpAIICHUS TPSIMOYTOIbHHKA.

BBIBOIUTH, HCIIONB30BATH
GbopMyIIbl IS BBIYUCIICHUS
IUIOLIAA OOKOBOM
MTOBEPXHOCTH IIMITHHIPA.

Wzyuath, pacro3HaBaTh
pa3BepTKy MUIUHAPA.

N3o00paxkaTh LWIMHID H
€ro CeYeHus IUIOCKOCThIO,
MPOXOJIAIICH Yepe3 ero och,
rapasieaIbHON 1581051
MIEePIEeHIUKYISIPHON OCH.

HaxoauTe miomaau 3THX
CEUCHUU.

MopenupoBate peajlbHbIE
CUTYaIluu Ha SI3BIKE
TCOMETPHH, HCCIIEI0OBATh
MOCTPOCHHBIE ~ MOJAENU  C
HCIIOJIE30BAHUEM
T€OMETPUUYECKUX TOHATHUH.
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Konnueckass ~ 1OBEpPXHOCTb,
oOpasymomue  KOHUYECKOU
IIOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOW  MOBEPXHOCTH.
Konyc: OCHOBaHUE u
BepIIMHA, oOpasymomas W
OCb;, IUIOWIAAL OOKOBOM W
ITOJIHOM IIOBEPXHOCTHU.
VY ceu€HHbIit KOHYC:
oOpa3yromme ¥  BBICOTA;
OCHOBaHUSs u OokoBast
MTOBEPXHOCTb.

N3o0paxeHne KoHyca
Ha TuUIocKkocTh. Pa3Béptka
KOHYca.

Ceuenust KOHYcCa
(MJI0CKOCThIO, MapauIeabHON
OCHOBAHUIO, U IJIOCKOCTBIO,
MPOXOIALIEH yepes
BEPIINHY).

OOBACHATB, Kakoe TeJo
Ha3bIBAIOT KpYT'OBBIM
KOHYCOM,  HasplBaTb  €ro
JJIEMEHTHI.

N3yuaTh, 0OBACHATH, Kak
MIOJIyYUTh  KOHYC  IIyTEM
BpAIllCHUs IPSAMOYIOJIBHOTO
TPEYTOJIbHUKA.

N300paxkaTh KOHYC U €ro
CeYeHUs IUIOCKOCTBIO,

MPOXOJSIIe dYepe3 OoChb, U
IUIOCKOCTBIO,
MEePIEHIUKYISIPHON K OCH.
N3yuars, pacno3HaBaTh
pa3BEPTKY KOHYCA.
BreiBoguTh, HMCIONL30BaTh
dbopMynbl 11 BBIYUCIICHUS
IUIOIIA A OOKOBOH
MMOBEPXHOCTH KOHYCA.
Haxoantb naomagl
CEUYEeHMI, MPOXOIANINX Yepes3
BEpIINHY KOHYyca HIIH
MEePHIEHIUKYISIPHBIX €r0 OCH.
OOBACHATH, Kakoe TeNo

Ha3bIBaeTCs YCEUEHHBIM
KOHYCOM.

N3y4arb, 0OBACHATH, Kak
€ro IIOJIYYUTh IIyTEM
BpalleHusi  OPSIMOYTOJbHOMN
Tparneuuu.

BeiBomuTh,  MPUMEHSTH
dbopmyny s BBIYHCIICHHS
IJI0LIAIN 14 O60KOBOM
MTOBEPXHOCTHU YCEUEHHOTO

KOHYCA.




KomOunammsi tenm BpamieHus

u MHOTOTPaHHHUKOB.
MHOrorpaHHuK, OINUCAHHBIN
OKOJIO cdepsr; chepa,

BIIMCaHHAsA B MHOI'OI'PaHHHK
HJIK B TCJIO BPpAILICHUA

AKTyanu3upoBath (PaxkThl H

METOJIbI TUTAHUMETPUH,
perneBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.
PemraTe
CTEPEOMETPUYECKUE 3aJ1auH,
CBsI3aHHbBIE c TeNnaMu
BpaleHus, MMOCTPOCHHUEM
CEYCHHI Tel BpalleHUs, C
KOMOMHAMSIMHA Ten
BpalicHus u
MHOTOTPaHHUKOB Ha
HaXO0XKJAEHHE
F€OMETPUUYECKUX BEITUYHUH.
Hcnoap3oBaTh npu
perieHuu
CTEPEOMETPUYECKUX  3a]ad
IUTAHUMETPUIECKUE (PaKThl H
METOJIBI 3a1a4un Ha
BBIYHCIICHUE 51
JIOKa3aTeIbCTBO.
MoaenupoBath peajibHbIC
CUTYaIluu Ha SI3BIKE
T€OMETPHH, HCCIIEA0BATh
MIOCTPOEHHBIE ~ MOJEIU  C
HCIIOJIL30BAHUEM

TCOMCTPHUICCKUX MMOHATHH
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O0BEMEI TE
(54)

00BEMeE.
CBOUCTBA

Ilonsarue 00
OcHoBHBIC
00BEMOB Tell.
O0BéM UIMHIIpA, KOHYCA.
OO0béM 1mapa ® IUIONIANb

cepsl.

AXTyanu3upoBath (aKThl
U METOIbl  IUIAHUMETPHH,
peICBaHTHbIC Teme,
MIPOBOJINTH aHAJIOTHH.

BbIBONTH, HCIIOIB30BATH
dhopMyIibl 00BEMOB: TIPU3MBI,

LUAJIMHIpA, MApaMU/JIbI,
KOHYCa; YCEUEHHOMU
nUpaMuJbl U YCEYEHHOTO
KOHYCA.

Pemats

CTEPEOMETPUYECKUE 3a/1a4H,
CBA3aHHBIE C BBIYHCICHHEM
00BEMOB.

DopmyIUpOBaTh
onpeeIcHue apOBOTO
CEerMEHTa, II1apoBOr0 CIIOA,
IapOBOIO CEKTOpA.

[IpumensaTs Gopmynbl 1

HaXOXKJIECHUS 00BHEMOB
IapOBOTO CEerMEHTa,
1apOBOTO CEKTOpA.

Pemarn

CTEPEOMETPUICCKHIE 3aJauH,

CBSI3aHHBIE C O0BEMOM IIapa

Y TIJIOMIAIBI0 CEPHI.
MonenupoBaTh peanbHbIE

CUTyauuunu Ha SA3BIKC
TreoMCTpHH, HUCCICI0BATh
IIOCTPOCHHBIC MOICIH C

HUCIIOJIB30BAHHUECM
TCOMETPHUICCKUX TTIOHSTHI.

VYuu.py https://uchi.ru/
IIpocsemenue

https://prosv.ru/
Poccuiickass  snexkTpoHHas
nikosia https://resh.edu.ru/
SAKnacc
https://www.yaklass.ru/
Sunexc.yueOHuK
https://education.yandex.ru/
LECTA O6pasosaTtenbHas
nnatdopma LECTA - oHs1avH

obpas3oBaTesibHbIN  NPOEKT

(rosuchebnik.ru)

Ounaiin IIIKOJIa
https://externat.foxford.ru/
MynbTHypOK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

NuunuupoBanue u
MOJJIePKKa
UCCJIEIOBATENbCKOM
NeSATEeTbHOCTH
oOydJaronmxcs

B paMKax peaau3alud UMU
WHIUBUIYaJIbHBIX u
TPYIIIOBBIX
UCCIIEJIOBATEIbCKUX
MIPOEKTOB, 4TO JacT
oOy4aromumcs
BO3MOXXHOCTb IIPHOOpECTH
HaBBIK  CaMOCTOSITENILHOTO
peuieHuss  TEOPETHUYECKOU
po0OJIeMBlI, HABBIK
TE€HEPUPOBAHUS u
oQopMIIEHUS COOCTBEHHBIX
e, HaBBIK
YBaXUTEIBHOTO OTHOIIECHUS
K qYKUM UJIesIM,
Oo(QOpMIICHHBIM B paboTax
JIPYTHUX HCCIIeIOBaTEIIeH,
HaBBIK MyOJIMYIHOTO
BBICTYTUICHUSI nepen
ayIUTOpHEN,
apryMEHTHPOBAHUS "

OTCTaWBaHHS CBOCH TOYKH
3pCHUSL.
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ITomoOubIe TeIa B
npoctpanctBe. COOTHOIICHUS
MEXITY TUTOIIASIMH
MMOBEPXHOCTEH, o0BEMaMu

MOIOOHBIX Te

AKTyanusupoBath (HaKThbl

U METOAbl IUIAHUMETPHUH,

perneBaHTHBIE TEME,

MPOBOJIUTH AHAJIOTUH.
PemraTe

CTEpEOMETPUYECKHIE 3aauH,
CBSI3aHHBIE C COOTHOIICHHEM
00BEMOB U  IMOBEpPXHOCTEU
HOI00OHBIX Tel B
MIPOCTPAHCTBE.
MonenupoBaTh peanbHbIE
CUTYaIuu Ha SI3BIKE
reOMETpPHUH, HCCJIEIOBATh
MMOCTPOCHHBIE ~ MOJACIH  C
HCIOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUI
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BexkTopsbl
KOOPJAUHATHI
NPOCTPAHCTBE
(10 v)

B

Bekrop Ha miockoctu
u B npoctpaHcTBe. CioxeHue
U BBIYMTAHHE  BEKTOPOB.
YMHOXKEHUE  BEKTOpa  Ha
yucio. PasnoxeHne BekTopa
[0 TPEM HEKOMIUIAHAPHBIM
BEKTOpaM. ITpaBuno
napajuieJenuIea.

Pemenue 3aja4,
CBSI3aHHBIX C IPUMEHEHHEM
MpaBUI IEUCTBUI C
BEKTOpaMH

IIpsamoyronbHas
cucrema KOOpJUHAT B
npocrpanctee. KoopanHatsel
BEKTOpa. IIpocreiimne
3aJla4d B KOOpJAMHATaX. YTol
MEXy BEKTOpPaMH.
CkansipHoe  NIpOU3BEACHHE
BEKTOPOB. Breruncnenue
YIJIOB MEXIY MpSAMBIMH MU
IIJIOCKOCTSIMU.

Koopaunartso-
BEKTOPHBIH ~ METOJ  IIpH
pELIEHNN  TEOMETPUUYECKUX

3aaa4

AKTyanu3upoBaTh (HaKThl
U METOAbl IUIAHUMETPHUH,
pEJIeBaHTHBIC TeME,
IIPOBOJUTH AHAJIOTHH.

OnepupoBarb NOHATHEM
BEKTOP B IIPOCTPAHCTBE.

DopMyIMpOBaTh IPABUIIO
napajuiejienuneaa pu
CJI0)KEHUH BEKTOPOB.

CxiagpiBaTh,  BBIYUTATh
BEKTOPBI, YMHOXaTb BEKTOD
Ha YHCJIO.

N3yyarts OCHOBHBIE
CBOMCTBA ITUX OIEpaLUN.

JaBatb olpezeyIeHue
IIPSIMOYTOJIBHOU CUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE.

Belpazute  KOOpAMHATHI
BEKTOpa 4Yepe3 KOOpPIMHATHI
€ro KOHIIOB.

BeIBOIUTB, HUCIIONB30BATH
(dbopMylly JUIMHBI BEKTOpa W
pPacCTOsIHUSA MEXIY TOYKaAMU.

Beipaxats CKQJISIPHOE
IIPOU3BEICHUE BEKTOPOB
uepe3 J50.¢ KOOPAWNHATEHIL,
BBIYUCIIATH  YIOJl  MEXIY
IBYMsI BEKTOpaMH, JIBYMs
MIPSIMBIMHU.

Haxomute yron wmexny
MPSAMOMN U TIIIOCKOCTBIO, YIOJI
MEXKIY JBYMS IUIOCKOCTSIMH
aHATMTHIECKUMHU METOIAMH.

BeiBOIMTE, HMCTIOIB30BATH
dbopMynly  paccTOsHUS ~ OT
TOYKH JI0 TIFIOCKOCTH.

VYuu.py https://uchi.ru/
IIpocsemenue

https://prosv.ru/
Poccuiickass  snexkTpoHHas
nikosia https://resh.edu.ru/
SAKnacc
https://www.yaklass.ru/
Sunexc.yueOHuK
https://education.yandex.ru/
LECTA O6pasosaTtenbHas
nnatdopma LECTA - oHs1avH

obpas3oBaTesibHbIN  NPOEKT

(rosuchebnik.ru)

Ounaiin IIIKOJIa
https://externat.foxford.ru/
MynbTHypOK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

[lpuBiieueHre  BHUMaHHS
o0yJarmuxcs K
IICHHOCTHOMY aCIeKTy
U3y4aeMbIX

Ha ypOKax sIBJICHUH,
opranu3anys ux paboTsl ¢
MOJIy4aeMoi Ha ypOKe
COLIMAJIBHO 3HAYMMOWU
uHpopmanuen —
WHUIIUHPOBAHUE €€
oOcyxaeHus,
BBICKA3bIBAHUS
00y4aroIUMHUCS CBOETO
MHEHWUS TI0 €€ TIOBOJY,
BBIPAOOTKH CBOETO K HEll
OTHOIICHHSI,



https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/

IToBTOpEHME,
00001IeHNE
CHCTEMATH3AIUS
3HAHUM

(79)

OcHoBHBIE  (GUTYPHI,
¢dakTel, TEOpeMbl ~ Kypca
TUTAHUMETPUH. 3amaun
IUTAHUMETPUH M METOJBI HX
pemieHus.

OcHOBHBIE  (UTYDHI,
GbakTbl, TEOpeMBl  Kypca
CTEPEOMETPHH. 3amgauu

CTEPEOMETPUU U METOIbl UX
peleHus

Pemars npocTenme
3a/1a4l Ha HAXOXKJCHHUE JUIMH
U YIJIOB B TE€OMETPUYECKUX
¢burypax, IIPUMEHSITh
teopemy [ludaropa, Teopemsl
CHUHYCOB Y KOCHHYCOB.

Haxonuth IoUIa1b
MHOT'OYTI'OJIbHUKA, Kpyra.

PacnioznaBate 1momoOHbBIE

¢burypsi, HaXOJUTb
OTHOIIIEHUS JUTHH u
IUIOIA/ICH.

Hcnonp3oBarh npu
pelieHnn
CTEPEOMETPUYECCKUX  3ajad
(hakThI u METO/IBI
TUTAHUMETPUHI

Yuu.py https://uchi.ru/
IIpocsemenue

https://prosv.ru/
Poccuiickass  snexkTpoHHas
mkoJa https://resh.edu.ru/
SAKnacc
https://www.yaklass.ru/
Sunexc.yueOHuK
https://education.yandex.ru/
LECTA O6pa3soBartenbHas
nnatoopma LECTA - oHnalH

obpas3oBaTesibHbIN  NPOEKT

(rosuchebnik.ru)

Ounaiin IIIKOJIa
https://externat.foxford.ru/
MynbTHypOK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

Nuaunnuuposanue u
MOJJIePKKa
UCCJIEIOBATENbCKOM
NeSATEeTbHOCTH
oOydJaronmxcs

B paMKax peaau3alud UMU
WHIUBUIYaJIbHBIX u
TPYIIIOBBIX
UCCIIEJIOBATEIbCKUX
MIPOEKTOB, 4TO JacT
oOy4aromumcs
BO3MOXXHOCTb IIPHOOpECTH
HaBBIK  CaMOCTOSITENILHOTO
peuieHuss  TEOPETHUYECKOU
po0OJIeMBlI, HABBIK
TE€HEPUPOBAHUS "
oQopMIIEHUS COOCTBEHHBIX
e, HaBBIK
YBaXUTEIBHOTO OTHOIIECHUS
K qYKUM UJIesIM,
Oo(QOpMIICHHBIM B paboTax
JIPYTHUX HCCIIeIOBaTEIIeH,
HaBBIK MyOJIMYIHOTO
BBICTYTUICHUSI nepen
ayIUTOpHEN,
apryMEHTHPOBAHUS "

OTCTaWBaHHS CBOCH TOYKH
3pCHUSL.

19



https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/

Pabouast nporpamma y4e0HOro Kypca
«BeposITHOCTBb M CTATUCTUKA»
Lean n3dyyenust yueOHOro Kypca

VYuebnsiii kypc «BepoATHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS SBIISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOIO y4eOHOTo Kypca 0a30BOTO ypOBHS
ocHOBHOW mikonbl. Kypc mpemHaszHauen s (OpMUPOBAHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOM KyJbTYpbl M IIOHUMAHMUS POJU TEOPUM BEPOSTHOCTEM KAK
MaTE€MaTUYeCKOr0 MHCTPYMEHTA I U3YYEHHs CIyYalHbIX COOBITHI, BEITUYUH U
nporeccoB. [lpu um3ydeHun Kypca oOoramaroTcs NPEACTaBICHUS YYalluXcs O
METOJaX UCCIEAOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAETCSA IOHUMAHNUE 3HAYUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO - HAYYHOI'O MUPOBO33PECHUS.

Copnep:kaHue Kypca HaIlpaBJIEHO HA 3aKPEIUIEHUE 3HAHWUW, MOJYYEHHBIX HPH
M3YYEHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE IMPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3AX MEKIYy HUMHM Ha BAKHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX MOYEPHHYTHl U3 OKpY’Kawllero mMupa. B pesynpraTe y 00yyarommxcs
JOJDKHO Cc(pOpMHUpPOBATHCS MpPEACTaBICHUE O Haubosiee YHNOTPEOUTENbHBIX U
OOIMX  MAaTeMaTU4YeCKUX  MOJENSX,  HCIOJIb3YyeMBIX  JJIi  ONHUCAHMS
AHTPOINIOMETPUUECKUX U JeMOrpaMuUecKux  BEJIMYMH, I[OrPEUIHOCTEH B
Pa3IUYHOrO POJia UBMEPEHUSIX, JJIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U IIPOLIECCOB B OOILIECTBE.

B cooTBeTCTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Y4yeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbI HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaliHble COOBITUA W
BEPOATHOCTHY, «CirydaliHble BETMUUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro 4acTp Kypca 3aHMMAaeT M3y4€HUE TIE€OMETPUYECKOIO U
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEpPBhIBHBIMU aHaJIOraMH
— II0Ka3aTeJIbHbIM 1 HOPMAJIBHBIM PaCIIpEICICHUSIMHU.

Copnepxxanue nauHUM «CiydailHble COOBITUS U BEPOSITHOCTH»  CIYXKUT
OCHOBOM 151 (DOPMHUPOBAHMSI TPEJICTABICHUN O pacHpelieIEHUU BEpPOSTHOCTEH
MEXIy 3HAUCHUSAMU CIy4YalHBIX BEJMYMH, a TAKKe 3Ta JIMHUA HEeoOXoauMma Kak
0aza 11 W3y4eHUs 3aKoHA OOJIBIIMX 4YHCel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3ak0H OOJIBIIUX YHCEN MpeiaraeTcsi B 03HAKOMUTENbHOM
dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MAaTEMATUYECKOro (popmMain3ma.

TeMbl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIYYalHbIMH  BEJIIMYHHAMM,
aKLEHTUPYIOT BHUMAaHHE OOYYaIOLIMXCS HA OMHUCAHMM U W3YYEHUU CIIyHYalHBIX
SIBJIEHUI C MOMOILBIO HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCS
IIOKA3aTEJIbHOMY M HOPMAJIBHOMY PaCIpENEICHUsAM, NPU OTOM MPEAINOIaracTcs



O3HAKOMUTETFHOE W3Y4YeHHE Marepuaiga O0e3 J0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MecTto Kypca B y4eOHOM ILIaHe

B YueOHOM miaHe Ha W3ydeHHE Kypca «BeposTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAMTCS | y4eOHBIN 4ac B HEIETIO B TCUCHHE KaXKIOTO roja
oOyueHwusi, Bcero 68 y4eOHbIX 4acoB.

I[Inanupyemble npeMeTHbIE pe3yJbTAaThl 0CBOeHHUs padoyeii mporpamMmsl Kypca (1o
roaam o0y4yeHus )

[IpeameTHbIC pe3ynbTaThl OCBOEHUSI Kypca «BeposATHOCTh U CTaTUCTUKA» B
10—11 xmaccax OpPUEHTHUPOBAHBI Ha JOCTHXKCHHE YPOBHS MaTeMaTH4eCKOU
rPaMOTHOCTH, HEOOXOJUMOIO JJisi YCHEIIHOTO pElIeHUs 3agady U MpoodsieM B
peanbHOM KU3HU U CO3JJaHUE YCIOBUHM JUIsl UX OOIIEKYJIbTYPHOTO Pa3BUTHSI.

OcBoenue yueOHOro Kypca « BeposiTHOCTh U CTaTUCTHKa» Ha 0a30BOM YpOBHE
CpellHero o0miero oopa3oBaHus JOIKHO O00ECIEYMBATH JIOCTHIKEHHUE CIIEIYIOUX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

10 kaacc

e Yurtath ¥ CTPOUTH TAOJUIIBI U AUATPAMMEBI.

e OnepupoBaTh MOHATUSIMU: CpellHEE apupMeTUUEeCKoe, MeuaHa, HauOoJblIIee,
HavMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

e OmnepupoBaTh MOHITHAMU: CIy4YalHBIM HSKCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM UCXOJ) CIYyYalHOTO OMbITA;
HaXOJUTh BEPOATHOCTH B OINbITaX C PABHOBO3MOXXHBIMU CIIyYalHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATh BEPOSITHOCTU COOBITUH B HW3YYEHHBIX
CIIy4alHbIX JKCIIEPUMEHTAX.

e Haxomuth u HopMyIHpoBaTh COOBITHS: TepeceueHne U OObEIUMHCHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIMOJOXKHOE JAHHOMY COOBITHIO; TOJb30BAaThCS
auarpaMMaMu Disiepa U GOpMYJION CIIOKEHHUST BEPOATHOCTEW MpHU pEIICHUU
3azay.

e OmnepupoBaTh TMOHATHUSIMH: YCIOBHAs BEPOSITHOCTh, HE3aBHCHMBIC COOBITHS;
HaxXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C TTOMOIIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKECHHUS TIPU PEIICHUH 3a]1a4.

e OnepupoBaTh TMOHATUSIMHU: WCIBITAHUE, HE3aBUCHUMbBIC WCIBITAHUS, CEpUs
UCIIBITAaHUM, YCIIeX W HeyJada; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUH



HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycIieXxa; HaXOAUTh BEPOATHOCTH COOBITHIA
B CEpUHU UCTIbITaHUM bepHyiu.

e OneprupoBaTb  NOHATHAMMU: Cay4yalHas  BEJMYMHA,  paclpeiciicHUe
BEPOSATHOCTEN, TMarpaMMa paclpeeICHuUs.

11 kace

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUH CIIyHalHOW BETMYMHBI MO PACIPENEICHUIO
UJIU C TIOMOIIIBIO UarpaMM.

e OnepupoBarh IMOHATHEM MATEMATHYECKOTO OXUAAHUS; MPUBOIUTH NPHUMEPHI,
KaK IIPUMEHSECTCA MaTeMaTUYECKOe OKUIAHUE CIIyYalHOU BEJIMYMHBI HAXOIUTh
MaTEeMaTUYECKOE 0KUJAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lImeTh mpeacTaBieHue 0 3aKOHE OOJIBIINUX YHCE.

e lImMmeTh nIpeacTaBiIeHHE O HOPMAJIbHOM PacIpeeICHUN.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmus)
10 kaacc

[IpeacraBieHre OaHHBIX C MNOMOUIBI0 Tabmui W auarpamm. CpexahHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJIbllleeé W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CnyuyailHple  DKCHEpPUMEHTHI  (OMBITBI) M CIOy4ailHble  COOBITHS.
OnemeHTapHble COOBITHS (UCXO0/IbI). BeposTHOCTH citydaiiHOro coObiTus. binuzocTs
YacTOTbl M BEPOATHOCTU cOObITHH. Ciy4yaliHble OMNBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Ha COOBITHSIMU: repeceveHue, 00beIMHEHHE,
MPOTUBOIIOJNOXKHBIE cOoObITUS. [[uarpammbl  Diinepa. dDopmyna  ClIOKEHUS
BEPOSITHOCTEN.

YciioBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEHR. J[epeBo CiryyaiiHOTO
skcrepumenTa. @opmyria MmoaHoM BeposTHOCTU. HezaBucuMbie COOBITHSI.

KomOunaropHoe mnpaBuino ymHOkeHus. llepectraHoBku u (paxTopuar.
Yucno coueranuit. Tpeyronasuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapublii  cimydaliHbBIM  ONBIT  (MCHBITAHME), YCIEX W Heyjaya.
He3aBucumele ucnbitanus. Ceprsi HE3aBUCUMBIX MCIBITAHUI 10 IEPBOrO yCIIEXa.
Cepust HE3aBUCHUMBIX UCTIbITaHUN bepHyu.

Cnyuaitnas BenuuuHa. Pacnpenenenne BepositTHocTed. [[uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHUCIE, I€OMETPUYECKOE H
OMHOMHMAJIBHOE.



11 kace

UucnoBele XapaKTEpUCTUKN CIYyYaWHBIX BEJIUYUH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHS M CTAaHIAPTHOE OTKIIOHEHHUE. [Ipumepsl npruMeHeHnsT MaTeEMaTU4ECKOTO
OKMJIaHUSA, B TOM YHMCJIE B 3aJa4ax U3 IOBCEAHEBHOW XKMW3HU. MaremaTudeckoe
oKuJaHue OMHApHOM ciy4yailHOW BeaMuMHBL. MaTemaTnueckoe OXUAAHUE CyMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4eCKOE OKUIAHUE U JUCIIEPCHS T€OMETPUYECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3akoH OOJIBLIIMX 4YHUCEI M €ro pojib B HayKe, NpPUPOJE U OOLIECTBE.
Br160pOYHBIN METO/] HCCIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIydalHbIX BeaudyuH. [loHsTMe O mMIIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeEICHUN.



TemaTnueckoe IJIAHKPOBaHKE Y4eOHOT0 Kypca (1mo rogamM o0y4deHus)

10 xaacc (34 yaca)

Ha3Banue pa3aena
(TeMbI)
KOJINYECTBO YaCOB)

OcHOBHBIE BHIBI

JJIeKTPOHHBbIE
o0pa3oBaTesIbHbIE pecypchl

JlocTuskeHue
JIMYHOCTHBIX
pe3yJabTaToB B
paMKax peaju3anuu

OcHoBHoOE coepxaHue AeATEeJIbHOCTH moays «lIkonbHbII
00y4YarIIMXCs YPOK» padoueit
nporpaMmel
Bocnuranus (mo
pa3aesam)
IIpencraBnenne [IpencraBnenue NaHHBIX C H3Baekarb VYuu.py https://uchi.ru/ YcraHnoBiieHue
JAaHHBIX U | IOMOIIBIO TabIHII 1 | HHGpopmanuio u3 Tabiuu U | [Ipocsemerue https:/prosv.ru/ JIOBEPUTEIIBHBIX
onucaTeJbHas JMarpaMm. Cpennee | muarpamm, HMCHOJB30BATH | poocuiickas IEKTPOHHAS IKOJA OTHOIICHHUH MEXKTY
CTATHCTHKA apupMeTHIecKoe, MeauaHa, | TabJIHIbl U TUarpaMMBbI JIIs https://resh.edu.ru/ MeIarorHueCKuM
49) HanOoJIblIIee ¥ HAMMEHBIIEE | PEICTaBICHUS ' — pabOTHHUKOM  H  €ro
3HAYCHMS, pa3max, | CTATUCTHYECKHX JIaHHBIX. AKunace https://www.yaklass.ru/ 00yJaroImuMucs,
JAWCIIEPCHsl,  CTAHIAPTHOE Haxonurts Annexc.yueOnnK CITOCOOCTBYIOIINX
OTKJIOHEHHE YHCIIOBBIX | OMHUCATEIHHBIE https://education.yandex.ru/ TIO3UTHBHOMY
HaboOpoB XapaKTEPUCTUKN JaHHBIX. LECTA OO6pazoBarenbHas | BOCIPUITHIO
BoiiBurars, mrarhopma LECTA - onmaitn | O0yJarommmucs
KPHTHKOBATL THIOTE3BI O | 605050 rempmpii HPOCKT TpeOOBaHUN U TNPOCHO
XapakxTepe cIryJaiHOM : MeIarOrMYeCKOTr0
WU3MEHYHBOCTHU " (rosucvhebn tk.ru) paboTHHKa,
OTIPEIeIISTIONINX es | OHmaiin KO | nhppneueHnio UX
daxTopax https://externat.foxford.ru/ BHUMAHMS K
MynbTrypok oOcyx1aeMol Ha Ypoke
https://multiurok.ru/ uH(bopManuH,
Nudoypox https://infourok.ru/ dKTHBM3AlN ux
NIO3HABATEIbHON



https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
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https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
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JeSITeTTLHOCTH,
Cayuaiinbie onbIThl H | Ciay4aliHble SKCHEPUMEHTHI Boineasite Ha | Yuu.py https://uchi.ru/ [ToGyxnenue
ciaydyaiinble cOObITHS, | (OTIBITBI) ¥ ClIydaiiHble | MpUMepax ciydaiHeie | [Ipocserienue https://prosv.ru/ o0yJaromuxcs
ONBITHI C | cOObITHS.  DIeMEHTapHbIE | COOBITHS B OMHUCAHHOM | poocpiickas IEKTPOHHAS IKOJA coOMmogaTh Ha  ypoKe
PABHOBO3MOKHBIMH | COOBITHSA (ucxompl). | CIIyd4aifHOM OTIBITE. https://resh.edu.ru/ OOIIENPUHATBIE  HOPMBI
3J1eMeHTAPHBIMH BepositHOoCTh  citydaiiHOTrO ®opmMyaTHpOBaTH ' - HOBEJICHHUS, paBuiIa
UCXO0IAMHU COOBITHSL. BepositHoCcTH | yCrioBUsS IPOBEICHUS AKnace https://www.yaklass.ru/ OOIIEHUsI CO CTapUIMMHU
(RE)) COOBITHM B ONBITAX  C | CIIy4allHOTO OIIBITA. Aupexc.yueOHuK (mearorn4ecKuMu
PaBHOBO3MOKHBIMH Haxoauth Bepoarnoctu | https://education.yandex.ru/ paboTHHKAMM)
3JIEMEHTAPHBIMU cooprTii B ombiTax ¢ | LECTA OOpa3oBarenbHas | H CBEPCTHUKAMU
COOBITUSIMH. PaBHOBO3MOXXHBIMU mnarhopma LECTA - ouaiin | (OOydarommmucs),
[IpakTuyeckas padora UCXOJ/IaMHU. 06Dpa30BaTebHBL npoeir | MPHHITHITBL y4eOHOM
MoaeaupoBaTh OIBITHI (rosuchebnik.ru) JCIIATUTHHBI
c PaBHOBO3MOXKHBIMU ~ ¥ CaMOOpPraHHU3alliH;
DIIEMEHTAPHBIMH HCXOJaMHU Otunaiin LKo/Ia
B xome mpakruueckoii | Nttps://externat.foxford.ru/
paboThI MyneTypok
https://multiurok.ru/
Hudoypox https://infourok.ru/
Onepannn HaJ| Omneparuu HaJ Hcnoab3oBaTh VYuu.py https://uchi.ru/ [TpuBneueHre BHUMaHHUS
COOBITHSIMH, COOBITHSIMH: ~ IIEpeceYeHue, | quarpamMmel — Jiiepa U | [Ipocsemenue https:/prosv.ru/ 00yJaroImuxcs K
CJI0KeHHe 00beTMHEHNE COOBITHH, | CIIOBECHOE OTMCAHNME | poccpiickas HMEKTPOHHAS mKoja | ICHHOCTHOMY  acreKTy
BePOSITHOCTEH MIPOTHBOIOJIOKHBIE COOBITHIA AT | pins://resh.edu.ru/ M3y4aeMbIX §
(RA)) COOBITHSL. Juarpammsl | (OpMYITHUPOBKHU U Ha ypoKax sBIJICHUII,
Diinepa. dopmyna | n300pakeHHUsT 00bETUHEHUS Akoacc hitps://ww.yaklass.ru/ opraHuzanusi uX paboThI

CJIOKCHUA BCpOHTHOCTGﬁ

U TIepecevYeHUst COOBITHI.
Pemiare 3amaum ¢

UCITOJIb30BaHUEM (HOPMYIIBI

CJIO’KE€HHUSI BEPOATHOCTEN

Snnexc.yueOHuK
https://education.yandex.ru/

LECTA O0pasoBarenpHast
mrardhopma LECTA - ownmaiiu
00pa3zoBaTeNabHbINA [IPOEKT

C IOJy4aeMOW Ha YpOKe

COLMAJILHO 3HAYNMOU
uHpopmanuei —
WHUIIMAPOBAHHE ee

00CYXKIeHHS,



https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/

(rosuchebnik.ru)

Ouniaiin
https://externat.foxford.ru/
MynapTHypOK
https://multiurok.ru/
Hudoypoxk https://infourok.ru/

IKOJ1a

BBICKA3bIBaHHS
O0yJaromMMHUCS  CBOETO
MHEHHUSI 10 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEM
OTHOIIICHWUS;

YcaoBHast VYciioBHas BEpPOSITHOCTb. Pematy 3amaum  Ha | Yuu.py https://uchi.ru/ Hcnonb3oBanue
BEPOSITHOCTD, 1€PeBO | YMHOXKCHHC BEPOSTHOCTEH. | HAXOXKIACHHE BEPOSTHOCTEH | [Ipocsemenne https://prosv.ru/ BOCIIUTATEIbHBIX
CJIy4YaiiHOro omnbITa, | Jlepeso CIly4alHOTO | COOBITUH, B TOM YHCIE | poccmiickas SEKTPOHHAs IIKOJIA BO3MOKHOCTEH
dhopmyiia MOJTHOI OKCIEPUMEHTA. ®dopmyna | yCIOBHBIX € TOMOMIBIO | pie-/rrash.edu.ru/ cofepKaHusi ~ y4eOHOro
BEPOSITHOCTH U | IOJHOMN BEPOSTHOCTHU. | JiepeBa CIy4alHOro OMbITA. _ npeaMera yepes
He3aBHCUMOCThH He3zaBucumele coObITHS OnpenenasTs AKunace https://www.yaklass.ru/ JIEMOHCTpAIIIO
coObITHI HE3aBUCHMOCTh  COOBITHI | JTHACKC.y4eOHHK 00yJaroImumcst
(6 v) no ¢opmyne u  mno | https://education.yandex.ru/ IPUMEPOB
opranuzanuu  ciaydarHoro | LECTA OOpazoBaTeapHas | OTBETCTBEHHOTIO,
OIIpITa mwiatgopma LECTA - omnnaiin | TPAKIQHCKOTO
o0pa3oBaTeabHBIH npoekr | TOBEACHHA,  TPOABICHHA
: 4eJI0BEKOII00us u
(rosuchebnik.ru)
" no0pocepaeyHoCTH,
Owunaitn LIKOJA | yenes nonbop
https://externat.foxford.ru/ COOTBETCTBYOLINX
MynbTrypok TEKCTOB  JUIA  4YTCHUS,
https://multiurok.ru/ 3ama4  Juid  pelICHus,
Urdoypok https://infourok.ru/ | MPOOTEMHBIX chTyarui
It OOCyKIeHus B
KJIacce;
DJIeMEHTBI KombunaTopHoe Hcnoan3oBath VYuu.py https://uchi.ru/ [MpumeHeHne Ha ypoke
KOMOUHATOPUKH (4 1) | IpaBUIIO YMHOXKCHHUSL. | TIPaBUIIO YMHOXCHHS UL | [Ipocsemmenue https://prosv.ru/ WHTEPAKTUBHBIX  (opm
[lepecTanoBku U | IEPEUUCIIEHUs. COOBITUA B | pocepiickas eKTPOHHAS TKONA paboThI c
(bakTopua. Uwucno | cimydaifHOM OTBITE. 00yJarOIUMUCS:
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https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://prosv.ru/

couetanuid.  TpeyrosbHUK
[Mackans. @opmyna 6GuHOMA
HeroTona

IMoan3oBaThes
bopmynoit u
TpeyrosbHuKOM  [Tackast

JUISL  ONpEICNICHUS 4ucia
COYEeTaHUN

https://resh.edu.ru/

SIKmacc https://www.yaklass.ru/
SAunexc.yueOHUK
https://education.yandex.ru/

LECTA OO6pa3oBaTeapHast
miarpopma LECTA - onnaiix
00pa30BaTEIbHBIN MIPOCKT
(rosuchebnik.ru)

Omnutaitn IKoJa
https://externat.foxford.ru/
MynbTHypOK

https://multiurok.ru/
Hudoypoxk https://infourok.ru/

HMHTEJUICKTYaJIbHBIX HIP,
CTUMYJTHPYIOIIHX
MMO3HABATEIBHYIO
MOTHBAIHIO
o0y4Jaronmxcs;
TUIAKTHYECKOTO Tearpa,

rie  TOJy4YeHHbIE  Ha
YpOKe 3HAHUA
OOBITPBIBAIOTCS B
TeaTpaIbHBIX
IIOCTaHOBKAaX;
JIACKYCCUH, KOTOPBIE
JIaroT oOyuaromumcs
BO3MOKHOCTh
npuobdpecTu OITBIT
BEICHUS
KOHCTPYKTUBHOT'O
JIAaJIora; IpyNIIOBOMN

paloThI UK paboThI
B Mapax, KOTOpbIE ydaT

o0yJaronuxcs
KOMaHJAHONH pabore W
B3aUMOJICICTBUIO c
JPYTUMH
00y4aIoIUMUCS;
Cepuu BunapHbIii  ciydaitHBIT Pa3zouBate  crnoxsble | Yuu.py https://uchi.ru/ YcraHoBieHHE
nocJjie10BaTeIbHbIX OIBIT (MCIIBITAHKE), YCIIEX U | SKCIIEPUMEHTBI Ha | TIpocBemmenue https://prosv.ru/ JIOBEPUTEITBHBIX
HCNBLITAHUNI Heyaaya. He3aBucumele | OTOeIbHEIE UCIIBEITAHUS. Poccuiickast 9J1eKTpOHHAS LIKOJIA OTHOIIIEHUH MEXIY
(RR)) UCTIBITaHHS. CepI/IiI OcBauBaTh NOHATHUSL: https://resh.edu.ru/ Ne1arornyeckium
HE3aBUCHMBIX  HCIBITAHUH | HCIIBITAHHE, cepust pabOTHHKOM W €ro
1o nepBoro ycrnexa. CepHs | HE3aBUCUMBIX UCIIBITAaHHMA. AKnace hitps://www.yaklass.ru/ o0yJaroImumucs,
HE3aBUCHUMBIX  WMCIBITAHHUI MpuBoAuTh mpHMepbI | JIHICKC.yIeOHHK CITOCOOCTBYIOIINX
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https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

bepnymnu. cepuit He3aBUCHMBIX | https://education.yandex.ru/ MO3UTUBHOMY
[TpakTudeckas paboTa C | UCIIBITAHUH. LECTA O6pazoBarespHas | BOCIPHUSITHIO
HCIOJIb30BaHUEM Pemare  3amaum  Ha | o0 dopva LECTA - omajip | ©0YHaIOMEMHUCS
AJIEKTPOHHBIX TAOJHIL IIOMCK BEPOSATHOCTEN N TpeOOBaHUN U TPOCHO
. o0pa3zoBaTesabHbIN OPOEKT
COOBITHI B cepuu i [1€/1arOrMYecKoro
UCTIBITAHUN 10  TIEPBOTO (rosucvhebnlk.ru) paboTHUKa,
ycrexa W B cepusx | OHIAHH HIKOJIA | puBiIe4eHHIO ux
UCIbITaHui BepHysun. https://externat.foxford.ru/ BHUMAaHUS K
HN3yuars B xoxe | MynbTHypOK o0CyXJlaeMOi Ha Ypoke
NPaKTHYECKOH PadoThl C | hitps://multiurok.ru/ uHpOopManuy,
UCIIOJIb30BaHUEM Undoypox https://infourok.ru/ aKTUBU3ALMU ux
AIIEKTPOHHBIX TaOIIHII MO3HABATEIBHOM
BEPOSITHOCTH COOBITUH B JeSITEbHOCTH;
cepusx HE3aBUCHMBIX
UCIIBITAaHUI
CayuaiiHbie CnyuaiiHas  BeJMYMHA. OcBauBath, mnoHATHS: | Yuu.py https://uchi.ru/ YcranoBneHue
BeJINYHHBI Pacnpenenenue ciyyaitHast BEINYNHA, | [Ipocsemenue hittps:/prosv.ru/ JIOBEPUTEIbHBIX
pacnpeaeneHus BeposiTHOCTEi.  [lnarpamma | pactipeziesienne, — TablMua | poccuiickas MEKTPOHHAS MIKOMA OTHOIICHHUN MEXTY
(69) pacnpenenenus. Cymma U | pacnpeneneHus, 1uarpaMma hitps://resh.edu.ru/ [eJarOrTHYECKUM
MPOU3BEACHNE CITydailHBIX | pacrpeeeHusl. ' L pabOTHHKOM W €ro
BCIIAYHH. ITpumepsl IlpuBoauTs npuMepsI AKnacc hitps://www.yaklass.ru/ o0yyaroImumucs,
pacupencicHM, B  TOM | pacIpeiclieHuii, B ToM | STHICKC.y4eOHHK CIIOCOOCTBYIOIINX
yucie reoMeTpudeckoe M | umcie reomerpuueckoro u | https://education.yandex.ru/ [IO3UTUBHOMY
OMHOMHAIIBHOE OMHOMHAIIBLHOTO. LECTA O6paszoBarenpHas | BOCIIPUATHIO
CpaBuuBarp 5 miarhopva LECTA - omnaiin | O0yHJaloIIMMHCS
pacnpenenenus CIyqanHblX | (5o .00 ren Hpiil IPOEKT TpeOoBaHUI U TPOCKO
BEJIMYHMH . Me/1arOrMYecKoro
(rosuchebnik.ru)
Haxonuth  3HaueHHA ~ paboTHUKa,
CYMMBl M TPOHM3BEACHUS Onaiin KOOI | nhyBneyennto ux
CIlyqaifHbIX BEJTHYHMH. https://externat.foxford.ru/ BHUMAHHIS K
Crpontsh u | MynasTHypox oOcyk1aeMoll Ha YpOKe
pacno3sHaBarh https://multiurok.ru/ vH(popManuy,



https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
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reoOMEeTPHUYECKOe Hudoypox https://infourok.ru/ aKTUBHU3ALUU ux
OMHOMUATBHOE MO3HABATEJIbHOU
pacrpeesieHue JIeSITeTILHOCTH,
O06o0menue OnwucarenpHas IMoBTopsiTh uW3yueHHoe | Yuu.py https://uchi.ru/ [ToOyxneHne
CHCTEeMATH3AIUS CTaTHCTHUKA. CayvaiiHpie | 1 BBICTPaMBATBH CHCTEMY | [IpocBernenue https://prosv.ru/ o0yJaromuxcs
3HAHUM OHBITBE 51 BepOSITHOCTE/I 3HAHUI Poccuiickas 5J1eKTpOHHAS LIKOJIA coONoaaTh Ha  YpOKe
59 CITy4aiHbIX COOBITUH. https://resh.edu.ru/ OOIICNIPUHATBIE  HOPMBI
Omneparuu Haj COOBITHSMHU. MOBE/ICHUS, MpaBuiIa
DneMeHTbl KOMOMHATOPHKH, AKnace https://www.yaklass.ru/ OOIIEHUSI CO CTapUIMMHU
cepuu HE3aBACUMBIX Snnexc.yueOHuK (TIe1arornueCcKuMu
UCTIBITAHUN https://education.yandex.ru/ pabOTHHUKAMU)
LECTA OOpa3oBareibHas | U CBEpCTHUKAMU
miardopva LECTA - onnaiin | (OOydaromumucs), 5
00pa3oBaTeabHBIH npoexr | TPHHIHIIEL yaebHo#
(rosuchebnik.ru) AMCHHTTIHET
¥ CaMOOpTraHHU3aI1y;
Ownnaitn IKOJIa
https://externat.foxford.ru/
MynbsTHypOoK

https://multiurok.ru/
Nudoypox https://infourok.ru/

11 knacc (34 yaca)

HazBanue pa3aena
(Tembl)
(KOJIMYeCcTBO 4aCOB)

OcHoBHOe coaepkaHue

OcHOBHBIE BHIBI
AeATeJIbHOCTH
00y4arIMXcs

JJIeKTPOHHBIE
o0pa3oBaTe/ibHbIE pecypchbl

JlocTukeHue
JIMYHOCTHBIX
pe3yabTaToB B
paMKax peaju3auuu
moayJs «lIkoabHbIi

10



https://infourok.ru/
https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
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https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/
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YPOK» padoueii

NMPOrpaMMblI
Bocnutanus (1o
pasaenam)
IToBTOpEHUE, CnyyaiiHple OMNBITHI U [ToBTopsATh M3yyeHHoe u | Yuu.py https://uchi.ru/ YcraHoBieHUE
00001eHue M | BEPOSTHOCTH  CJIyYallHBIX | BBICTPAUBATh cucteMy | [TpocBemenne https:/prosv.ru/ | AOBEPHTEIBHBIX
cUCTeMaTH3anus COOBITHH. Cepun | 3HaHMI Poccuiickas 37eKTPOHHAS OTHOILIEHUN MEXKY
3HAHUH HE3ABUCHUMBIX  HCHIBITAHMI. mkona https://resh.edu.ru/ 1eIarOrMYCCKUM
“4q) CrnyuaiiHple BEIUYHMHBI U pabOTHUKOM U €ro
pacTpeeeHus SKnacc https://www.yaklass.ru/ oGy UAIOIIMICH,
SHpexc.yqeOHnK CIOCOOCTBYIOLINX
https://education.yandex.ru/ TIO3UTUBHOMY
LECTA O0pazoBatenbHas | BOCIPUATHIO
minatrdpopma LECTA - ounaiin 06}"13101111/13’11’1”1
00pa3oBaTenbHbIi mpoecr | TPEOOBAHUH 1 1pocsb
(rosuchebnik.ru) HEAAT OTHHACCKOTO
- paboTHHUKaA,
Omnaiin KO | nyyeneuennio ux
https://externat.foxford.ru/ BHIMAHS K
MynbTypoK oOcyxaeMoll Ha YpOKe
https://multiurok.ru/ uH(popMaIuu,
Wudoypox https://infourok.ru/ aKTHBH3AlMK nx
NI03HABATEIBHOM
JICSTEIbHOCTH;
MartemaTH4eckoe [Tpumepsl TpUMEHEHHUs OcBauBarb nousitue | Yuu.py https://uchi.ru/ [ToGyxnenue
OJKH/IaHHE CJYyYalHOM | MATEMAaTHYECKOTO MaTeMaTH4ecKOro Ipoceemenue https://prosv.ru/ | 00ydarommxcs
BEJINYHUHBI OXuJaHusi  (CTpaxoBaHUE, | OXKUIAHUS. Poccuiickas IEKTPOHHAS coOyirolaTh Ha  YpOKE
o e oyt | obcyaars mpuepes | MO hsireshedury | BEEEIRE R
)
CITy4aitHBIX BEJINYMH. | IPUMEHEHHUS AKomace https://www.yaklass.ru/ OOIIEHUsT CO CTapIIUMH
MaremaTrueckoe MaTeMaTHYECKOTO SHneKc. yqeOHHK (memaroruyecKkuMu
OKMIaHUE OKHIAHUS. Brruucnats | https://education.yandex.ru/ paboTHHKAMM)

11



https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
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reoOMeTpUYECKOro U | MaTEMaTH4ECKOe LECTA OO0pazoBaTenbHas | U CBEpCTHUKAMU
OMHOMHAIBHOTO OXXHJaHUE. mnarhopma LECTA - onnaiin | (oOydaromummucs),
pacrpeneneHui Wcnons3oBate  MOHATHE | (6ha30BaTebHbli [poexr | TPHHIHIBI y4eOHOM
MaTeMaTu4ecKoro } (rosuchebnik.ru) JTUCIATUTHHBI
OXKUJIaHUSI M €ro CBOMCTBa - U CaMOOpPraHH3aIIHH;
IPY PEIICHHUH 3a/1ay. Omnaits HiKoJa
Haxomuthb o | https://externat.foxford.ru/
U3BECTHBIM Gopmynam | MyabTiHypok
MaTeMaTHuecKoe oxkuupanue | https://multiurok.ru/
CYMMBI CIyqalHbIX | Prdoypox https://infourok.ru/
BCJIMYHH.
Haxonuts o
W3BECTHBIM bopmynam
MaTeMaTU4YeCKUE OXKUIaHHsI
CITy4aitHbIX BCJIMYHH,
UMCIOILIMX TEOMETPHYECKOEC
u OMHOMUATBHOE
pachpeieneHusl
Jucnepcus Hucnepcus U OcBauBatb nousTus: | Yuu.py https://uchi.ru/ [IpuBneuyenne BHUMaHUS
CTaHJapTHOE CTaHJAapTHOE OTKIOHEHHE. | IUCIEPCHs,  CTAHIApTHOE | [Tpocemienue https://prosv.ru/ | oOydarommxcs K
OTKJIOHEHHE Jucnepcun OTKJIOHCHUE CITYYalHOH | pocepiickas SekTpoHHas | UEHHOCTHOMY  acrekty
CIIy4aiiHO| reOMETPUYECKOTO U | BEJTMYUHBI. mkona https://resh.edu.ru/ U3y4aeMbIX )
BeJIMYHUHBI OWHOMHUAITBHOTO Haxomute  amcnepcuio _ Ha  ypOKax  SBJICHUH,
(4 4) pacrpeeneHus. 10 PacIpeaEICHUIO. AKomacc https://www.yaklass.ru/ opraHu3aius ux padoThl
[MpakTiueckas padoTa ¢ Haxomuts no | STHACKC. yqeOHmK C ToJly4yaeMoll Ha YpOKe
UCIIOJIb30BAHUEM U3BECTHBIM dopmynam | https://education.yandex.ru/ COLMaTbHO  3HAYMMOI
ANEKTPOHHBIX TAOJIHUIL JUCIIEPCUIO LECTA O6pasosarenpHas | “HGOpMarei —
reOMETPUIECKOTO ¥ | mathopma LECTA - omajin | THALIMHPOBaHHE ee
GuHOMHUATLHOTO o0pa3zoBaTebHbIH npocxr | O0CYKICHUS,
PACTIpENeNeHUA, B TOM | (oo popiik ry) BBICKA3bIBAHHS
YHCIIe B X0JI€ TPAKTHYECKOM 00YyYalOIIMMUCS  CBOETO
Ownnaiin LIKOJIa

paboThl C HCIOJIB30BAHUEM

MHEHHS TI0 €€ TIOBOJY,

12



https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/
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https://education.yandex.ru/
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OJICKTPOHHBIX Ta6J'H/II_I

https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
Hudoypox https://infourok.ru/

BBIPA0OTKH CBOETO K HEM
OTHOILICHUS,

3akoH 00JIbIINX 3aKoH OOJIBIIMX YHCE. 3HAKOMUTHCS ¢ | Yuu.py https://uchi.ru/ Hcnosnb3oBanue
qHceJ Br16opounslii METOJ] | BBIOOPOYHBIM METOJIOM | [Tpocsemienue https://prosv.ru/ | BOCIATATEIbHBIX
(B HCCIICIOBAHUIA. HCCIe0BaHUS Poccuiickas STEKTPOHHAS BO3MOKHOCTEH
[IpakTuueckast pabora ¢ | COBOKYITHOCTH JAHHBIX. mkona https://resh.edu.ru/ collepkaHusl  y4eOHOro
WCTIOJIb30BaHUEM Nzydatp B XoJe npeaMera qyepes
ANEKTPOHHBIX TAOJIHUIL MPaKTU4YEeCKOH paboThl € AKmnace https://www.yaklass.ru/ JEMOHCTPAIIHIO
HCITOJIb30BAHUEM Aunexc.yqeonuK 00yYarOIIMCsI
3JIEKTPOHHBIX Ta0JINLI https://education.yandex.ru/ MIPUMEPOB
npuMeHnenue BbiOopouHoro | LECTA O06pazoBaTenbHasi | OTBETCTBEHHOIO,
METO/]1a UCCIIEAOBAHUS mnarbopma LECTA - onnjaiin | TP@KIAHCKOTO
00pa3oBaTeNbHBIHI npoexr | TOBCACHHA,  TPOABICHIA
. YeJI0BEKOII00us "
(rosuchebnik.ru)
. T0OpOCEPIEIHOCTH,
Ownnaitn WKOJA | yenes nonbop
https://externat.foxford.ru/ COOTBETCTBYOLIUX
MynbpTHypOK TEKCTOB  JJIsl  YTEHUS,
https://multiurok.ru/ 3a7a4 UL PCIICHUS,
Undoypox https://infourok.ru/ | MPOOTEMHBIX cuTyarui
Uit OOCyXJeHus B
KJIacce;
HenpeprniBHbIE [Tpumeps! HeTTPepBIBHBIX OcBanBarhb noHsATHA: | Yuu.py https://uchi.ru/ [Mpumenenne Ha ypoke
ciay4yaiinble CITy4aitHbIX BEJIMYMH. | HEMPEPbIBHAs  Cily4aiiHas | [Ipocsemenue https://prosv.ru/ | WHTCPaKTHBHBIX  (OpM
BeJINYHUHBI OyHKIUSA IUIOTHOCTH | BENMYMHA,  HENPEPBIBHOE | Poccmiickast IEKTPOHHAS paboThI c
(pacnpenesieHus) pacripeieneHusl. pacripenienenue,  (QyHKIUS mkona https://resh.edu.ru/ 00y4aromuMucs:
24) PaBrOMeEpHOE IJIOTHOCTU BEPOATHOCTH. WHTEJUIEKTYQJIbHBIX HID,
pacripesielieHHe M €ro [IpuBoauTh  mpUMeEpHI AKnace https://www.yaKlass.ru/ CTUMYJIUPYIOIINUX
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https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
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https://infourok.ru/
https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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CBOMCTBA. HEIPEPBIBHBIX ~ CIydalHBIX | SIHIEKC.yueOHUK II03HABATEIIbHYIO
BCJIMYIHH. https://education.yandex.ru/ MOTHUBALIUIO
Haxomute BeposTHOCTH | | ECTA OGpasoBaTeIbHAs oOyJaromuxcs;
COOBITHI o JTaHHOU mnathopma LECTA - omaiin JIUIAKTHYECKOTO Tearpa,
(YHKIIUU TIOTHOCTH, B TOM - € MOJYy4YEHHbIE  Ha
4YHUCIIe PaBHOMEPHOTO O6Da3OBaTe_HLHHH HDOEKL | yiyoke 3HAHUSA
pacrpe/ieneHus (rosuchebnik.ru) OOBITPLIBAIOTCS B
Omnnaiin IIKOJIA | TeaTpaTbHBIX
https://externat.foxford.ru/ [TIOCTAHOBKAX;
MynbTHYpPOK JUCKYCCHH, KOTOpBIE
https://multiurok.ru/ nalr - obyuaomumes
Nudoypox https://infourok.ru/ BOSMOIKHOCTD
npuodpecTu OIIBIT
BEJICHUS
KOHCTPYKTUBHOI'O
JAaJIora; IpyIIIOBOMN
paboThI WK PabOTHI
B Mapax, KOTOpbIe yd4ar
oOyJaromuxcs
KOMaHJIHOH pabote U
B3aUMOJICHCTBUIO c
JIPYTUMU
00y4JarIuMHUCS;
HopmaJjibhoe 3amaun, TPUBOAAIINE K OcBanBath noHatus: | Yuu.py https://uchi.ru/ YcranoBienue
pacnpeneaeHus HOPMaJIbHOMY HOpMaJbHOE IIpoceemenue https:/prosv.ru/ | AOBEPUTEIBHBIX
(29) pacnpenenennto. DYHKIHS | pacnpeesieHHe. Poccriickas DIEKTPOHHAS OTHOUIIEHUI MEXIY
IUDIOTHOCTU ¥ CBOMCTBa BL{I{GHHTL [0 OMHMCAHMIO | o hitns://resh.edu.ru/ NeAarorn4ecKum
HOPMaJIbHOTO cllydaiiHble BEJIMYMHBI, pabOTHUKOM U €ro
pacnpeneseHus. pacnpenenéHHble o AKnace https://www.yaKlass.ru/ o0yyaromumucs,
[NpakTuueckass pabota ¢ | HOpMATLHOMY 3aKOHY. SHnieKc. yqeOHuK CIIOCOOCTBYIOIINX
HCIIOJIb30BaHUEM [pusoauts  mpumepsl | Nitps://education.yandex.ru/ MO3UTHUBHOMY
AJIEKTPOHHBIX TAOJHUII 3amay, npuBomsumx K | LECTA O0pasoBarenbHasi | BOCIPUATHIO
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HOPMAJIBHOMY mwiatrhopma LECTA - oHJaliH | 00y4YaroIuMHCs
pacnpenenenuro. Haxomuts | oGpasosarensubiii npoexr | TPeOOBaHUM U MPOCKO
YHCTIOBBIC XAPAKTEPUCTHKH | (roschebnik.ru) Mearoru4eckoro
HOPMaJIbHOI'O Ornaiin Kona paboTHuKa,
pacnpeseneHus o MPUBJICYCHUIO ux
H3BECTHBIM (hOPMYIaM. https://externat.foxford.ru/ BEHM ARSI «
Pemars 3a/1a4u, Myunsrrypox o0CyXmaeMoli Ha ypOKe
cBA3aHHble ¢ npuMeHenueM | Nttps://multiurok.ru/ uH(opmanuy,
CBOICTB HopMaiibHOro | Mudoypok https://infourok.ru/ | akTuBH3anun UX
pacmipeneneHuii, B  TOM NI03HABATEIBHOM
YHUClie C UCHOJIb30BAHUEM NESITeNIbHOCTH;
AJICKTPOHHBIX TaOJIHUIIL
IMoBTOpEHHE, [IpencraBnenue JaHHBIX [ToBTopsiTh M3y4yeHHOe U | Yuu.py https://uchi.ru/ YcraHnoBiieHue
00001IeHue C TOMOINBI0 TaONWIl W | BEICTPaMBATh cucremy | [Ipocsernenue https:/prosv.ru/ | AOBEPUTENbHBIX
cHCTeMaTH3aLus JMarpamM, — OIucaresbHas | 3HaHUH Poccuiickas SekTpoHHas | OTHOIICHHH MEXTY
3HAHUH CTaTUCTHKA,  ONBITBI  C wkona https://resh.edu.ru/ He1arornYecKuM
(15 9) PaBHOBO3MOXKHBIMHU pabOTHUKOM M €ro
>TIeMEHTAPHBIMH SKmnacc https://www.yaklass.ru/ OBy UAIOIIMICA,
COOBITUSIMH,  BBIYHCIICHHUE SHjeKe. yqeOHHK CTIOCOOCTBYIOIINX
BEPOSATHOCTEH COOBITHH ¢ https://education.yandex.ru/ TIO3UTUBHOMY
npuMeHeHueM GopMyn U LECTA O0pazoBaTesnbHasi | BOCIPUITHIO
rpadu4ecKux METO/IOB mnardhopma LECTA - ommaitn | O0ydarommmucs
(koopauHATHAs npsimas, 06pA30BATEILHEI DOEKT TpeOOBaHUN U TNPOCHO
AepeBo, Auarpamma (rosuchebnik.ru) NeIarorYeCcKOro
Diinepa), Cily4yaliHbIe _ paboTHUKa,
BEJTMYMHBI u Omnaiin IKOMA | B neuenmio 1794
pacpeeseHus, https://externat.foxford.ru/ BHUMAHHNS K
MaTeMaTUYECKOE OXKHUJaHHE MynsTHrypOK o0cyXmaeMoil Ha ypoKe
CIIy4ailiHOU BEJIUYUHBI https://multiurok.ru/ uH(pOopMaIuy,
Nudoypox https://infourok.ru/ | aKTUBH3AMAA uX
MIO3HABATEIbHOM
NIeSITeITbHOCTH;
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MaTepunajbHO-TeXHHUYECKOE o0eclieueHne 00pa30BaTeIbHOI0 NMpouecca

JIunus yueOHukoB noj penakinueit A.I'.Mopakosuua u JI.C. AtanacsiHa s
00111e00pa30BaTeNIbHBIX ~ YUPEKICHUM BXOAUT B  (PeAcpalibHBIM  MEpeUYeHb
y4eOHUKOB, pEKOMEHJ0BaHHBIX MuHHcTepcTBOM oOpazoBanus Pd.

Y4yeOHO0-MeToAN4YeCKUil KOMILIEKC MpenojaaBaTeJis:

1. [Tporpamma a1t 0011€00pa30BaTENbHBIX yupexaeHuii: ['eomerpus. 10-11
ki1./ Coct. T.A. BypmuctpoBa, Mocksa. [Ipocsenienue 2022 ron

2. I'eomerpus, 10-11: VYueb. g oOmeobOpaszoBar. yupexaenuit/ JI.C.
Artanacss, B.®. byry3os, C.b. Kagommnes u np. — M.: [Ipocsemenune, 2021-2022

3. 3uB b.I'., Meiinep B.M. /lunaktuueckue marepuaisl o reoMerpuu s 10
k1. — M.: [Ipoceemenne, 2021.

4. Hay4Hno-TeopeTnueckuii 1 METOOMYECKUH )KypHaI «MaTeMaTnka B IIKOJIE»
S. ExenenenbHOE yueOHO-METOAUUECKOE NPUIIOKEHHE K razeTe «IlepBoe
CeHTsI0ps» MareMatuka

6. Kosanesa I'.11, Mazyposa H.U. I'eomeTrpus. 10-11 knacchl: TecThl miis
TeKylIero u 000061aroIIero KoHTpossi. — Bonrorpan: Yuurens, 2021.

1. EnunbIit Tocy1apcTBEHHBIN SK3aMEH . MaTeMaTHhKa. Y 4eOHO-

TPEHUPOBOYHBIC MaTepUaibl i moArotoBku ydamuxcs / OUINN-M.:Unurennext-
Lent, 2021-2022

8. b.I'. 3uB. [Iunaktrueckue marepuansl no reomerpun aig 11 knacca. — M.
[Tpocsemienue, 2023.

Q. I0.A. TmazkoB, M.M. IOguna, B.®. byry3oB. Pabouas TteTpanp 1m0
reometpun A 10 kmacca. — M.: [Ipocsemenne, 2023.

10. B.®. byryzos, FO.A. T'mazkoB, WM. IOgmna. PaGouas TeTpams 10
reometpun A 11 kmacca. — M.: [Ipocsemenne, 2022.

11. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpuu s 7 — 11
kiaccoB. — M.: [IpocBemenue, 2022,

12.  C.M. Caaksan, B.®. byry3oB. U3yuenune reomerpun B 10 — 11 kraccax:
Mertonuueckne pekoMeHganuu K yueOHuKy. Kuura mms yuurens. — M.
[Ipocsemenune, 2021.

Cnucok aureparypsl AJ1s1 00yYAKOIIMXCSH:

1. Anexcanapos A. /1., Bepuep A. JI., Peokuk B. U. Crepeometpus.
I'eometpus B mpocTpanctse. - Bucarunac, Alfa, 2020. - 576¢. (bubanoreka
IIKOJILHUKA).

2. Anexcannpos A. /1., Bepuep A. JI., 3spkuk B. .Ctrepeomerpus. ['eomerpus
B IIPOCTPAHCTBE: YUeOHOEe Mocodue AJisl yu. CT. K. 1 aOUTypUEHTOB. -
Bucarunac, Alfa, 2021. - 576c. (bubanoreka MKOJbHUKA)

3. Taitmryt A.T'., JlutBunenko I'.H. CrepeomeTpusi: 3a1ayHuK K MIKOJIEHOMY
kypey. 10-11 knacc M: ACT-TTPECC: Maructp-S; 'otman O.I'.
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4. CrepeoMeTpruuecKue 3a1aud U MeToJibl uX pemenus.—M.:MITHMO,
2020.—160 c.: JIutBunenko B. H. MHororpanauku. 3aauu U pemieHus: —
M.: «Bura-IIpeccy, 2020.

5. Jlypee M.B. I'eometpus. TexHuka pemenus 3aaad.4-e usg., crep. - M.:
NznmarensctBo YHIL 10, 2021. - 240 c. -(Cepust «B momonisb
abUTYypHUEHTY»)

6. Ilpacomos B. B. 3agaun o crepeomerpun: YueOHoe ocodoue. — M.:
MIIHMO, 2021. — 352 c.

7. Tlonounckwuii B.b., PabunoBuu E.M., SAxup M.C. Yuumcs pemars 3aa4u 1o
reometpun.— K.: «Maructp-Sy», 2021.

8. Cxomern 3.A. ['eomerpuueckue munuatiopsl/Coct. I'. 1. I'neitzep.— M.:
[Ipocsemenne, 2020.—224 ¢

9. Cmupnosa U.M., CmupnoB B.A. I'eometpus 10-11. ba3oBsiii u
npoduibHbIN ypoBHU - M., 2021.

10.CmupuoBa .M., B.A. CmupnoB EI'D. I'eomeTpus. Tena u moBepxHoCTH
BpalllCHUS
M: UznarenbctBo «OK3amen», 2011. — 190, [2] (Cepus «ET'D. 100
0aioB»)

11.CmupuoBa .M., B.A.CmupHoB ['eometpusi. CeueHnss MHOTOTPaHHUKOB
M.: U3narensctBO «OK3amen», 2021. (Cepust «EI'3. 100 6ammoBy)

12.CmupnoBa .M., B.A.Cmupnos EI'D. I'eometpus. Paccrostaust u yrisi B
MPOCTPAHCTBE , 2-€ u3/., iepepad. u mom. - M.: Dx3amen, 2019 - 160 c.
Y4eOHO-MeTOAMYEeCKHI KOMILJIEKC YUYMTeJIsl:

13.1.Anrebpa  ¥w  Hayajla  MaTeMaTUyecKkoro aHaim3a. [IporpamMmbl
oOmreoOpa3zoBarenbHbiXx yupexaeHuit / coct. T.A. bypmuctpoBa. — M.:
[Ipocsemenue, 2021.

14.2.Anrebpa u Hayana mareMaruyeckoro aHammsza. 10 kmacc. Yacts 1.:
yueOHuk / A.I''Mopakosuy, I1.B. CemenoB —3e u3n. -M.: MHEMO3NHA

15.3.Anrebpa u Hayana MmaremMaruyeckoro aHammsza. 10 kmacc. Yactp 2.:
3aJIaYHUK /

16.A.I"."Mopaxosuy, [1.B. CemenoB —3-¢ uzn.-M.: MHEMO3MHA.
17.4. AnreOpa u Hayaia MareMmaruuyeckoro ananmsa. 11 kmacc. Yactp 1.:
yueOnuk / A.I''Mopakosuy, [1.B. CemenoB —3e u3za. -M.: MHEMO3NHA
18.5.Anrebpa u Hayana MmareMaruyeckoro aHammsza. 11 kmacc. Yacts 2.:
3aJJaYHUK

19.6.Anrebpa u Havana Maremaruueckoro aHanu3a. Konrpoisbnbeie padothl.10
KJ1acc

20.mpodunsHbIi ypoBers / B. . I'muz0Oypr nox pegakuueii A.I'.MopakoBuya.—
M.: Muemo3uHa, 2022

21.7.Anrebpa m Hayaya MaTeMaTH4YeCKOTo aHanu3a. KoHTponbHbIe paboThl.l1
KJ1acc
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22.mpodunbHbI ypoBeHb / B. U. I'mu30ypr nox penakuueit A.I'.MopakoBuda.—
M.: Muemo3suHna, 2022

23.8. Anrebpa wm Hayajga MaTeMaTH4ecKOoro aHaimm3a. (CaMoCTOsSTeIbHBIC
pab6otel. 10 xmacc / JI.A.Anekcanaposa noja pemakiuein A.I.MopakoBuda.—
M.: Muemo3uHa, 2022

24.9. Anreb6pa u Hauyajza maTemMaTH4eckoro ananu3a. (CamocTosiTelnbHbIC
pabothel. 11 kmace / JI.A.AnekcanapoBa noja penakiueid A.I'.MopakoBuya.—
M.: Muemo3suna, 2022

25.Anrebpa 1 Havyayia MaTeMaTudeckoro ananu3za. 10 kmacc. Yactp 1.: yueOHUK
/

26.A.I" ' Mopakosuuy, [1.B. Cemeno —3e uza. - M.: MHEMO3HNHA.

27.2.AnreOpa u Hayarma mMareMatudeckoro anammsa. 10 kmacc. Yactp 2.
3aJa4HUK /

28.A.I''Mopakosuy, I[1.B. CemenoB —3-¢ uza. - M.: MHEMO3MHA.

29.3. Anrebpa u Haudana maremaTudeckoro ananmuza. 11 kmacc. Yactp 1.:
y4eOHUK /

30.A.I''Mopakosuy, I[1.B. CemenoB —3e u3a. - M.: MHEMO3HA.

31.4.AnreOpa u Hayanma MareMatudeckoro aHammsa. 11 kmacc. Yactp 2.
3aJauHuK /

32.A.I''Mopakosuy, I[1.B. CemenoB —3-¢ uza. - M.: MHEMO3UMHA.

HNuTepHeT-pecypcesbi:

Yuu.py https://uchi.ru/

[poceemenue https://prosv.ru/

Poccuiickas anextponHas mkona https://resh.edu.ru/
SKmacc https://www.yaklass.ru/

Sunexc.yueOnuk https://education.yandex.ru/

LECT A 06pazosarenbHas nnatdopma LECTA - oHAaiH 06pa3oBaTenbHblit npoekT (rosuchebnik.ru)
Omnnaiin mkoma https://externat.foxford.ru/

MynwsTrypok https://multiurok.ru/

Hudoypoxk https://infourok.ru/

Harasianble mocoous:

JleMOHCTpallMOHHbIE TaOIUIIbI
Texnunueckue cpeacrsa 00ydeHUs :
MynbTUMEIUITHBIN TPOEKTOP
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