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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo matemaruke 10-11 xiacc yrimyOn€HHbBIN YPOBEHB MOATOTOBICHA
Ha OCHOBE:!

e OI'OC COO (mpuka3z MunucrepcTBa npocetienus Poccuiickoit @enepanuu
0r12.08.2022 r..Ne 732);

o ®denepanpHOI 0Opa3oBaTeNbHAS ITPOrpaMMa cpeHero odmiero oopazoBanus” (IIpukas
Munuctepcra npocsenierust PO ot 23 Hos0ps 2022 . N 1014);

e Pab6ouas nporpamma COO no maremaruke 10-11 kimacc (yrinyOJaeHHBIH YPOBCHB);

e [Iporpamma Bociutanust MAOY nunes Ne7 r. Tomcka.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «MATEMATHUKA»

Pabouas nporpamma mo yuebHOMy npeamery «MaTeMaTHKay yriiyOoJIEHHOTO YPOBHS JUIS
oOyuaromuxcst 10—11 kiaccoB paspaborana Ha ocHoBe dDelepanbHOrO IOCyJapCTBEHHOI'O
00pa30BaTEeILHOTO CTaHJIApTa CpelHero oomero obpa3oBaHMs, C Y4YETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBAHUH, MPEIBABIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPaJULMNA
poccuiickoro oOpa3oBanusi. Peanmuzainust nmporpaMmbl 00ecHeunMBaeT OBJIAJIEHUE KIFOUEBBIMU
KOMIIETEHIMSIMUA, COCTaBJISIFOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSI U HENPEPHIBHOTO 0Opa30BaHMA,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO U TIO3HABATEJIBHOIO pPAa3BUTHUS JIMYHOCTU
o0ydJarouuxcsi.

B pabGoueit mnporpamme yuTeHbl uaen U nosiokeHus «KoHuenuuum —pa3BUTHSA
mMareMaThueckoro odpasoBanus B Poccuiickoit ®denepanuu». B cooTBeTcTBHM ¢ Ha3BaHMEM
KOHIIETIIUM MaTeMaTH4ecKoe 00pa3oBaHUe JOJKHO, B YACTHOCTH, PELIaTh 3a/1a4dy oOecredeHus
HE00XO0/IMMOTO CTPaHe YMCIla BBIMTYCKHUKOB, MaTEMaTHYECKasi OJrOTOBKA KOTOPBIX JOCTATOYHA
JUIs TPOJOIDKEHHMs OOpa30BaHUs [0 pa3IMYHBIM HAlpaBlIEHUSM, BKJOYas MperojiaBaHue
MaTeMaTHKH, MaTeMaTH4YeCKUue HccieloBaHus, paboTy B cepe MHPOPMAITMOHHBIX TEXHOJIOTUH
U Jp., a TaKke oOecrneueHus Uid KaXJ0ro o0Oydaromierocs BO3MOYKHOCTHU JIOCTHIKEHUS
MaTeMaTUYeCKON MOJArOTOBKM B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre ITUX 3a]a4 HallelleHa pabodas mporpaMma yriayonEHHOro ypoBHSI.

B osnoxy unudpoBoil Tpancopmamuu Bcex cdep UEIOBEUYECKOW AESITeIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 XOpolleil MaTeMaThdecKoi
HOJArOTOBKU. OTO OOYCJIOBIEHO TEM, YTO B HAlIM JTHU pPacTET YUCIO CIEUaTbHOCTEH,
CBSI3aHHBIX C HEIMOCPE/CTBEHHbIM NPUMEHEHHUEM MaTeMaTWKH: U B cepe SKOHOMHUKH, U B
Ou3Hece, M1 B TEXHOJIOTMYECKUX OOJIACTSX, U JAake B I'yMaHHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJalomuxcsi, s KOTOpPhIX MaTeMaTHKa CTaHOBUTCS 3HAUYUMBIM IPEAMETOM,
dbyHnameHTOM 00pa3oBaHuUs, CYLIECTBEHHO pacliupsiercd. B Hero BXOIAT HE TOJBKO
oOyyJaromuecsi, TUIAHUPYIONTME 3aHUMAThCS TBOPYECKOM M HCCIEAOBATEIBCKON paboToi B
o0yacTu MaTeMaTuku, UHPOpPMaTUKH, GU3NKH, SKOHOMHUKHU U B APYTrUX 00JacTsIX, HO U T€, KOMY
MaTeMaTHKa HY>KHa JIJIsl HCIIOJIb30BaHMs B IPO(ECCUSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknaaHas 3HAYMMOCTh MaTeMaTHKH OOYCIIOBJIEHA TE€M, YTO €€ MPEeAMETOM SIBIISIOTCS
(byHaaMeHTalbHbIe CTPYKTYpBl HAIllero MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJINYECTBEHHBIE
OTHOIIEHUS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTeTOPHH HEONPEAECTIEHHOCTH, OT MPOCTEHIINX,
YCBaMBa€MbIX B HEMOCPEACTBEHHOM OIIbITE€, O JTOCTATOYHO CJIOXKHBIX, HEOOXOJUMBIX JUIs
pa3BUTHS HAyYHBIX W TEXHOJOTMYECKUX HAeH. be3 KOHKpETHbIX MaTeMaTHYeCKUX 3HaHUN
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3aTPy[HEHO IMOHMMAaHUE MPUHIMIIOB YCTPONCTBA M MCIIOJIB30BAaHUS COBPEMEHHOW TEXHHUKH,
BOCIIPHATHE M HMHTEPIPETalus pazHOoOOpa3HOM COLMANIbHOH, YKOHOMHUYECKOH, MOJUTHUYECKOM
uHpopmainu, Manod(p(eKTHBHA TOBCEIHEBHAsS IPAKTUYECKas JEATEIBHOCTh. BO MHOTHX
cdepax npohecCHOHAILHON ACATEIBHOCTU TPEOYIOTCSI YMEHHUS BBIIOIHATH PACUEThI, COCTABIATh
QITOPUTMBI, MPUMEHATH (HOPMYJIBI, MPOBOIUTH I'€OMETPUUYECKHE H3MEPEHHUS U MOCTPOCHHS,
YyuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh U IPEICTABIATh HMHGOpPMALMIO B BHUJE TaOJMIL,
JarpaMM M rpaukoB, IOHUMAaTh BEPOSTHOCTHBINA XapaKkTep CIy4alHbIX COOBITH.

OnHOBpPEMEHHO C pacliupeHueM cdep NPUMEHEHUs MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMAaTHUECKUI CTHIIb MBILICHUS, TPOSBIISIFOILUICS
B OIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHns MaTeMaTHKU B apCeHal MPHUEMOB
¥ METOJIOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHIYKIHS U ACAYKLUS,
o0o0mIeHne W KOHKPETH3alMsi, aHalIW3 M CHHTE3, Kiaccu(uKauus W CUCTEeMaTH3aIlHs,
abctparupoBanue M aHanorus. OOBEKTH MaTeMaTHUECKUX YMO3AKIIOUYEHWH, IMpaBHia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTMUECKUX IMOCTPOEHUH, CIIOCOOCTBYIOT BhIpaOOTKE
yMeHusi (GopMyJnpoBaTh, 0OOOCHOBBIBATb M JIOKa3bIBaTh CYXKACHHUSA, TEM CaMbIM (OPMUPYIOT
JIOTMYECKUI CTUJIb MbIILICHUA. Benymias poib NPUHAAICKUT MareMaTHKe B (POPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTB! MBIIIJICHUS U BOCHUTAHUU YMEHMH JEHCTBOBATH MO 3aJaHHBIM
QITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpomecce pemnieHus
3aa4 — OCHOBBI ISl OpTaHU3alMi Y4eOHOH MAESITEeIbHOCTH Ha YpOKaxX MaTeMaTHKU —
Pa3BUBAIOTCS TBOpYECKAasi ¥ MPUKJIAHAS CTOPOHBI MBIIUICHUSI.

OOyyenne MaTemMaTuke Ja€T BO3MOXXHOCTh pa3BUBaTh Yy Y4YalllUXCS TOYHYIO,
paLMOHATIBHYIO U MH(GOPMATUBHYIO peub, YMEHUE OTOMpaTh HanboJiee MOIXOISMIUE A3bIKOBBIE,
CUMBOJIMUYECKHE, TIpaUuecKue CpeicTBa JUIsl BBIPAKEHUS CYXKIEHUM M HarIsgHOro HX
IPECTaBICHHUS.

Heo6Xxo1uMbpIM KOMIIOHEHTOM OO0IIEeH KyJIbTYpbl B COBPEMEHHOM TOJKOBaHWU SIBIISETCS
o011ee 3HAKOMCTBO C METOJIaMH IMO3HAHUS JAECHCTBUTEIBHOCTH, MPEACTABICHUE O MpeAMETe U
METO/IE MaTeMaTHKH, €0 OTIMYUSAX OT METOJOB ECTeCTBEHHBIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTeMAaTHKH JIJIsl pEIIeHUs] HAyYHBIX M MPHUKIAJHBIX 331a4. Takum
o0pa3oM, MaTeMaTH4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIa B (POPMHUPOBAHUE OOIIEH KyIbTYpPhI
YeNoBeKa.

N3yueHne MaTeMaTUKH CHOCOOCTBYET 3CTETHMUECKOMY BOCHHUTAHUIO  YeJOBEKa,
NOHMMAHMIO KpacoThl W  U3ALIECTBA MaTeMaTHUECKUX  PACCYKJIEHHH, BOCIPHUATHIO
reoMeTpruuecKux (opM, YCBOCHUIO U IEUCUMMETPHUH.

HEJU U3YUEHUSA YYEBHOI'O ITPEJAMETA «MATEMATUKA)»

[TpuopuTeTHBIMU TIENIIMU OOy4YeHUsT MaTematuke B 10—11 kimaccax Ha yriyOnéHHOM
YPOBHE MPOIOJDKAIOT OCTABAThCS:

e popMupoBaHHE TEHTPATHHBIX MATEMAaTHUYECKUX TOHATHA (YUCIO, BEJIMYMHA,
reoMeTpuueckas (Gurypa, MEpeMEHHas, BEPOSTHOCTb, (YHKIHS, TPOM3BOIHAS, WHTETPai),
00eCTeUMBAKOIINX MPEEMCTBEHHOCTh W TEPCHCKTHBHOCTh MAaTEMaTHYEeCKOTO 00pa3oBaHUs
o0yJaromuxcs;

® TIOJ[BE/ICHUE YYAIMXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTeMaTHKU W OKPYKAIOIIEr0 MHUpa, MOHUMAHWI0 MAaTEeMAaTHKUA KaK 4YacTH OOLICH KyJIbTYpbl
YeJI0BEUYCCTRA,;



® Pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH YJaluxcs, O3HAaBaTEIbHON
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTHMYHOCTH MBIIUIEHUS, HHTEpEca K H3YyYEHUIO
MaTeMaTHKHY;

e popmupoBanue  (YHKIMOHATBHOW  MAaTEMaTHYECKOW  TIPaMOTHOCTH:  yMEHHS
pacrio3HaBaTh MaTEeMAaTUYECKHUE ACMEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYalUsAX U MPU U3y4YEHHUH
Jpyrux y4eOHbIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMYIMPOBATH
UX Ha fA3bIKE MaTeMAaTHKM U CO34aBaTh MaTeMaTU4YeCKHE MOJENH, HNPUMEHSATh OCBOEHHBIN
MaTeMaTUYECKUI anmapaT  JUld  peUleHMs]  IPaKTUKO-OPUEHTUPOBAaHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh [10JIyYE€HHBIE PE3YJIbTATHI.

OcHOBHBIE JHHUU cojepkaHusi Kypca marematukd B 10 —11 kmaccax yriyOnéHHOTO
ypoBHS: «Hucna 1 BBIYKCICHUAY», «Anredpa» («Anredpandeckue BBIpaKEHUS Y, «YPaBHEHUS H
HepaBeHCTBa»), «Hauwama Marematuueckoro ananmuszay», «l'eomerpus» («I'eomerpuueckue
¢burypel U ux cBoHcTBa», «/3MepeHHe TIeOMETPHUECKUX BeIuuuH»), «BeposTHoCTh U
CTaTUCTHKa». JlaHHbIE JMHHUM pa3BUBAIOTCA MapajUIeIbHO, KaKIash B COOTBETCTBUHU C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JpPYroi, a B TECHOM KOHTAKTE U
B3auMojieiictBun. Kpome 3Toro, mx oObeAMHSET JIOTMYECKas COCTaBIAIOIIAsA, TPAJULMOHHO
Ipucylllas MaTeMaTUKE W MPOHU3BIBAIOIIAs BCE MATEMaTHYECKHE KYypChbl M COJEpP)KaTEJIbHbBIE
muand. ChopmynmupoBanHoe B PenepaabHOM TOCYAapCTBEHHOM 00pa30BaTENbHOM CTaHAApTe
cpeanero obmero oOpa3oBaHusi TpeOOBaHHE «yMEHHE ONEPUPOBATH MOHATUSMH: ONpPECIICHHE,
akcuoma, TEOpema, CIeACTBHE, CBOWCTBO, TpU3HAK, JOKAa3aTeJIbCTBO, PaBHOCHIbHbBIE
dbopMynUpOBKH; yMeHHE (OPMYIMPOBAaTH OOpaTHOE M IPOTUBOIOJIOKHOE YTBEP)KICHHUE,
IPUBOAUTH NMPUMEPBl U KOHTP NPHUMEPHI, UCHOIb30BATh METOJ MaTeMaTHYeCKOW MHIYKIIMH;
IPOBOJUTH JOKa3aTeNbHbIE PACCYXJIEHUS IpU pPELIeHWH 3a/ad, OLEHHBAaTh JIOTHYECKYIO
IPaBUIBHOCTh PACCYKIACHUN» OTHOCHUTCA KO BCeM KypcaMm, a (OpMHUPOBaHHE JOIMUYECKUX
YMEHUH pactipeiesieTcs Mo BCeM rojlaM 00y4deHHus Ha YPOBHE CpeHEro 001ero oopa3oBaHus.

MECTO YYEBHOI'O IIPEJIMETA «<-MATEMATHKA»
B YYEBHOM IIVIAHE

B cootBerctBuM ¢ DeneparabHbBIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM
cpeaHero oOIero oopazoBaHMs MaTeMaTHKa SBIIETCS 00s3aTeNbHBIM MPEAMETOM Ha JaHHOM
ypoBHe oOpa3oBaHus. Hacrosmeit paGoueil mnporpaMmoil mpenycMaTpuBaeTcsi HU3ydeHHE
yuyeOHoro mnpenMera «MaremaTvka» B pamMKax TpEX Y4eOHBIX KypcoB: «Anrebpa M Hauana
MaTEMaTUYECKOTO aHanu3a», «l'eomerpus», «BepodarHocTs M cratucTukay. dopMupoBaHue
JIOTUYECKUX YMEHUH OCYIIECTBIISIETCA Ha MPOTSKEHUH BCexX JeT oOydyeHus B cTaplueil mkose, a
AIIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJIEp’KaHUE BCEX Ha3BaHHBIX BBIIIE KYPCOB.

B YueOHnom 1utane Ha m3ydyenne matematuku B 10—11 knaccax Ha yriryOn€HHOM ypoBHE
OTBOJUTCS 8 y4eOHBIX YacOB B HEJEJIO B T€UEHHUE Kax10ro rojaa oOyueHnus, scero 560 yueOHbIX
4acoB.

TemaTuueckoe IUTAHUPOBAaHHE YUYEOHBIX KYpCOB M PEKOMEHAYEMOe pacrpeseieHue
y4eOHOTO BPEMEHHU Ul M3y4eHHs OTAEIbHBIX TeM, MpeJUI0KEHHBbIE B HACTOSIIEH Mporpamme,
HaJI0 pacCMaTpuBaTh KaK MPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEIIO aBTOPCKOM paboueit
IPOrpaMMBbl, U TPEXKAE BCEro YUUTEN0. ABTOp paboueil mporpamMmbl BIpaBe YBEIUYHUTbh WU
YMEHBIINUTh MPEJIOKEHHOE YHUCIO Y4eOHBIX 4acoB Ha TEMY, YTOOBI yriayOUThCS B TEMAaTHUKY,
3aMHTEPECOBABLIYI0 OOYy4YaIOUIUXCs, WM HAMpaBUTh YCUJIUS Ha MPEOJOJICHHME 3aTpyIHEHUH.
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JonycTuMO Take JIOKAJIbHOE NEpepaclpeiesiCcHHe U MEPECTAHOBKA 3JIEMEHTOB COJEpKaHUs
Kypca BHYTpHU JaHHOTI'O Kjacca.

KonuuecTtBo mnpoBepodHbIX pabOT (TEMAaTHYECKUMM M UTOrOBBIM KOHTPOJIb KadecTBa
YCBOCHHUS Y4€OHOTO MaTepHalia) M UX TUI (CaMOCTOSTEIbHBIC U KOHTPOJIbHBIC PAOOTHI, TECTHI)
OCTa0TCs Ha YCMOTPEHUE YUUTES.

Takxe yuntens BlpaBe yBEJIWYUTh WJIM YMEHBIIUThH YUCIO Y4EOHBIX YacOB, OTBEIEHHBIX B
paboueii mporpamMMe Ha 00OOIIeHHE, MOBTOPEHHE, CHUCTEeMATHU3AlMI0 3HAHUN OO0y4aromuXxcs.
EQHCTBEHHBIM, HO NPUHIMINAIBHO BAKHBIM KPUTEPHUEM SIBISETCSA JOCTHUKEHUE PE3YJIbTATOB
0o0y4YeHHs1, yKa3aHHBIX B HACTOSIICH ITpOrpaMMme.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA
«MATEMATHUKA»
OcBoenne yueOHOro mpeamera «MareMaruka» JOJDKHO O0ecrednBaTh IOCTHIKCHHE Ha
YpOBHE cpenHero oOiiero oOpa30BaHMs CICAYIOMIUX JIMYHOCTHBIX, METAlpPEAMETHBIX H
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yJbTAaThl OCBOCHHUS MPOTpaMMbl ydeOHOro mnpeamera «MaremaTuka
XapaKTEepPU3YHOTCS:
I'paxx1ascKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO TPAXKJAHCKOM MO3ULMU O0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBJICHHUH, NpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJEIHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMIMU M Ha3HAUEHUEM.

I1aTpuOTHYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO POCCHICKON TpakJaHCKON MJIEHTUYHOCTH, YBaKEHHS K MPOLLIOMY
U HACTOALIEMY POCCUUMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIICHHUEM K JIOCTHKEHUSAM

POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKON MaTEMAaTHYECKOM IIKOJbI, K WCIOJb30BAHUIO ITUX
JTIOCTHDKCHHUH B APYTUX HAYKaxX, TEXHOJIOTHUAX, Chepax SIKOHOMUKH.
JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapojaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTIIKEHUI HAYKH U JIEATEIBHOCTHIO YUEHOTO; OCO3HAHHMEM JMYHOTO BKIIaJa B MOCTPOCHUE
YCTOWYHBOTO OyIYIIETO.

DCTeTH4ecKoe BOCIIUTAHUE:

A3CTETUYECKUM  OTHOIIEHWEM K  MHpPY, BKJIIOYas  OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIICHUH, PACCYXKACHUH; BOCIPUUMYHUBOCTHIO K
MAaTeMaTUYECKUM aCIeKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Duznueckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTHYeCKWe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOT'O OTHOLICHHS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PEryisipHas (usnueckas
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AKTHUBHOCThH); (DU3UYECKOTO COBEPIIICHCTBOBAHUS TPH 3aHATHUSAX CIIOPTHBHO-03J0POBUTEIHHOM
NEATENbHOCTBIO.
TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYI[y, OCO3HAHHUEM IICHHOCTH TpYI[O.TII06I/ISI; I/IHTepeCOM K pa3JII/I‘-IHBIM
chepam pohecCHOHATLHON JESITENLHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OyAyIeH mpodeccuu U peaan30BbIBaTh COOCTBCHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO W
€caMO0OOpa30BaHUI0 HAa MPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEIICHUHY IPAKTHYSCKUX 3a/1a4 MAaTeMAaTHYSCKON HAIPaBICHHOCTH.

DKOJIOIrMYECKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTBIO JKOJIOTUYECKOH KYyJIbTYpbl, MOHUMAaHHEM BIHUSHHUS COLMAIBHO-
HKOHOMHMUYECKUX IIPOLIECCOB HAa COCTOSIHME IPUPOJHOM U COLMAIBHON Cpelbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  MpoOJieM; OpUEHTalUe Ha  NpPUMEHEHHE
MaTeMaTHYeCKUX 3HaHWUN I pelleHMs 3a/ad B 00JIACTH OKpY’Karolled cpelbl, INIAHUPOBaHUS
HOCTYIKOB M OLICHKH UX BO3MOKHBIX ITOCIIEICTBUI [Tl OKPY’KAIOIIEeH Cpebl.

LleHHOCTH HAY4YHOT'O MTO3HAHMSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHMs], COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHWMMAaHHEM MaTeMaTHYeCKOH HAayKH Kak c(epsl
YEJI0BEYECKON EATENIBHOCTH, ITANlOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHs LIMBUIM3ALINY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKM M MAaTE€MaTH4YeCKOW KYJIbTypOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh IIPOCKTHYIO M HCCIENOBATEIBCKYIO JIEATEIBHOCTh
WHJUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpenmMeTHbIe pe3yIbTaTBIOCBOCHUS MPOrpaMMBbl ydeOHoro mpeamera «MaTeMaTrukay
XapakTepU3yIOTCd  OBJIAJCHUEM  VHUBEPCANbHLIMU  NO3ZHAGAMENbHLIMU  OeliCEUIMU,
VHUBEPCANbHIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU, YHUBEPCANbHLIMU  PeZYIAMUGHbIMU
oeticmeusmu.

1) Vuusepcanvuvie nosnasamenvhuvle oeiicmsusi, obecneuusaom Gopmuposanue 6a306bix
KOCHUMUBHBIX npoyeccos ooyuarouuxcs (0cgoenue mMemooo8 NO3HAHUS OKPYICAIowe20 Mupd,
npuMeHeHue 102U4ecKux, UCCIe008amenbCKux onepayuil, ymenul pabomams ¢ ungopmayuelr).

ba3oBbI€ TOTHMYECKUE IEUCTBUS:

® BBIABIIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKU MATEMaTHUYECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUNH MEXIy MOHATHAMH; (QOPMYIUPOBATH  OINPEAEICHUS  MOHATH;
yCTaHaBIWBATh CYIIECTBEHHBIM NpPH3HAK KJIACCU(UKAIMKA, OCHOBAaHUSA JJIg OOO0OIIEeHUs U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

® BOCIIPUHHUMATh, (POpPMyTUpOBaTh U MpPeoOpa3OBHIBATh CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpULATCIIBHBIC, CAUHUYHBIC, YACTHEIC U O6IHI/IG; YCJIOBHEIC;

® BBIABIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M ¥ IPOTUBOpEUHs B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX; TMpeniaraTb KpUTEpUU JJsl  BBIABJICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

& JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WUHIYKTHUBHBIX
YMO3aKJIIOUEHHH, YMO3AKJIFOUEHH 110 aHAJIOTUH;



® TPOBOJUTH CAMOCTOSITETILHO JIOKA3aTEIhCTBA MATEMAaTUYECKUX YTBEPKIACHHUM (TIPSIMbIS
U OT TPOTHBHOTO), BBICTPaWBaTh apryMEHTAIMIO, NMPUBOJUTH MPHUMEPHI M KOHTpP TPUMEPHL;
000CHOBBIBAaTh COOCTBEHHBIE CYXK/ICHHS U BBIBOJIBI,

e BEIOMpaTh CIOCOO pemieHuss y4eOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BHIOMpATh HaWOOJIEe MOIXOAANIMA € YYETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPHUEB).

bazoBbIie riccae1oBaTenbCKUe ICHCTBUS:

® HCIIOJIb30BaTh  BONPOCHI  KaK  HMCCJICAOBATEIIbCKUH ~ WHCTPYMEHT  ITO3HAHUS;
(bopMyIUPOBaTh BOIIPOCHI, (PHUKCUPYIOIIKE MPOTHBOPEUNE, MPOOJIeMy, YCTAHABIIMBATh HCKOMOE
U JJaHHOE, (OPMHUPOBATh TUIIOTE3Y, APIYMEHTHPOBATH CBOIO TIO3UIIMI0, MHCHHUE;

® [IPOBOJUTH CAMOCTOSITEIHHO CIUTAHMPOBAHHBIA JKCIEPUMEHT, WCCIEAOBaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTrO OOBEKTa, SIBICHUS, IPOIIECCAa, BBIABICHUIO
3aBHCHMOCTEH MEXIy 00bEKTaMH, IBJICHUSIMH, ITPOIIECCAMM;

® CaMOCTOSITENIbHO  ()OpPMYJIMPOBATh  OOOOIICHWS ¥  BBIBOJABI IO  pe3yjIbTaTaMm
NPOBEJICHHOTO  HAOJIOJNEHUS, WCCIEAOBaHMs, OLEHUBATh JOCTOBEPHOCTh  TOJYYCHHBIX
pe3yJIbTaToB, BEIBOJOB U 0000IICHUIA;

® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, & TAK)KE BBIABUTATH MPEIIOJIOKCHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pab6oTa ¢ nadopMaIneii:

® BBIABIATH AePUIUTH MHPOpPMAIMU, TAHHBIX, HEOOXOAUMBIX JUIi OTBETa HA BOIIPOC U
JUIsl PEeLIeHUs 3ajiau;

e BpIOMpaTh MHGOPMALMIO W3 HUCTOYHUKOB PpAa3JIMYHBIX THUIOB, aHAJIM3UPOBATh,
CHUCTEMAaTH3MpPOBATh M HWHTEPIPETUPOBATh HMHGOPMAIMIO pPA3JIMYHBIX BHIOB H  (opm
IIPEJICTaBJICHMUS;

e CTpyKTypupoBaTh HMHGOpMAIMIO, MPEICTaBIsATh €€ B  pa3auuHbIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

® OlLIEHUBATh HaJI&KHOCTh MH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvrvie KomMmyHuKamueHnole oeiicmaus, 06ecneyusaom c@opmMuposanHoCcns
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.

OOuieHue:

L] BOCHpI/IHI/IMaTI) 158 q)OpMy.]'H/IpOBaTB CY)K)IGHI/ISI B COOTBCTCTBHUU C }’CJ'IOBI/ISIMI/I n ucjisiMn
06HI€HI/I$I; SICHO, TOYHO, TpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3peHI/I$I B YCTHI)IX N IIMCBMCHHBIX
TEKCTaX, JaBaTh TOSCHEHHS TI0 XOJYy PpEIICHUs 3aJa4d, KOMMEHTHPOBATH IOJTYUCHHBIN
pe3yJbTar;

e B X07Ie 0OCYKICHHS 3aJaBaTh BOMPOCHI O CYIIECTBY 00CYXIaeMON TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3aJa4u, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha ITOHMCK peIHeHI/Iﬂ; COIIOCTABJIAATH CBOH
CYXJICHUS] C CY)KICHUSAMHU JPYrHUX YYaCTHHKOB JUAJOTa, OOHApY>KUBATh PAa3IM4Ue U CXOJCTBO
MIO3UIINI; B KOPPEKTHOM (hopMe POpMyITUPOBATH pa3HOTIIACHUS, CBOM BO3PAKEHHUS,

L] HpeI[CTaBJ'ISITB pe?;y.]'II)TaTBI peHIeHI/Ifl 3aJa4u, BKCHepI/IMeHTa, HCCICO0BaHUsI, HpOCKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4eTOM 3aJa4 [PE3CHTAlUU |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:




® [TOHUMATh M UCIOJIB30BATh NMPEUMYIIECTBA KOMAHAHON U HHIWBUYaTbHOU pabOTHI TIpH
pemieHHH y4eOHBIX 3a/a4; MPUHAMATh I[€JIb COBMECTHOH JIESTEIhHOCTH, IUIAHUPOBAThH
OpraHu3allii0 COBMECTHON Pa0OTHI, paclpeneisTh BHIbI padoT, JOrOBapHBAThCs, OOCYXIATh
npoIiecc M pe3yabTaT padoThl; 00001IaTh MHEHHUST HECKOIBKHX JIFOJICH;

® y4acTBOBaTh B TIPYHIOBbIX ¢opmax paboTel (0OCykIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI» W T.II.); BBIIOJHITH CBOK YacThb pPaOOThl M KOOPIWHHPOBATH CBOU
JEHCTBUS C IPYTMMHU WICHAMH KOMaH/IbI;, OIICHUBATh KAYeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMU B3aHMMOCHCTBHSI.

3) Vuusepcanvnvie  pecynamuenvle  Oeiicmeusi,  obecneyusaiom — opmuposarue
CMBICTI08bIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCHIU.
CamMoopranun3amnus:

® COCTaBJIATH IUIAH, aJITOPUTM pEIICHUS 33Ja4yH, BHIOMPATh CIOCOO pemeHus ¢ yd&éToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIINH.

CaMOKOHTpOJIb:

® BIAJCTh HaBbIKAMH IIO3HABATENBHON peduieKCMM KaK OCO3HAHHS COBEPIIAeMBIX
NeMCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB; BIAJETh CIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNs: MaTeMaTHYECKON 3ajauu;

® [IpeBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTH IPH PELIEHUM 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHMBATb COOTBETCTBME pe3yJibTaTa LEJIW U YCIOBUSAM, OOBSACHATH IPUYMHBI
JNOCTIDKEHUSI WM HE JOCTIDKEHHSI Pe3yJbTaToOB JEATEIbHOCTH, HAXOAWTh OHIMOKY, IaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS paboyeil mporpamMmbl 0 MaTEMaTUKE MPEACTaBIEHBI
[0 rojaM OOy4YeHMsI B paMKaxX OTJEJIbHBIX KYpCOB B COOTBETCTBYIOIMX pa3fesiax HacTOsIIen
IIporpammsl.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOro aHaNM3a» SBISETCS OJHUM M3 Hambosee
3HaYUMBIX B MpOrpamMMe CTapIIed MIKOJIbI, MOCKOJBKY, C OJHON CTOpPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y nJs H3y4eHHs BCEX ECTECTBEHHOHAy4YHBIX KYPCOB, a C JpYyroi
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUIEHUE Y4YallluXCcsi Ha YpPOBHE,
HEO0OXOIUMOM JJIsl OCBOCHHSI MHPOPMATHKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH U JPYTUX
JUCLMIUIMH. B pamkax AaHHOrO Kypca ydaluecsl OBJIQZEBAIOT YHHMBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpasi (OpMYIHPYET CBOU JOCTHKEHHS B MaTeMaTHUECKON (opMe.



Kypc anre6pbl 1 Hadyan MaTeMaTH4eCKOro aHajaKM3a 3aKiIaJblBaeT OCHOBY Ul YCIIELUIHOIO
OBJIaJICHUA 3aKOHaMH (bI/ISI/IKI/I, XUMHHU, 6PIOJIOFPII/I, IIOHUMAaHMUA OCHOBHBIX TGHI[GHLII/Iﬁ Pa3sBUTHA
HKOHOMHKH U OOIIECTBEHHOH JKU3HU, IMO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX
U KOMIBIOTCPHBIX TCXHOJOIUAX, YBEPCHHO HCIIOJIB30BAaTh UX IJIA IIaHBHefILLIeFO O6p8,30BaHI/I$I u
B HOBCCHHGBHOﬁ JKU3HU. B TOXKE BpEMs OBJIAACHUC a6CTpaKTHBIMI/I " JIOTHUYCCKU CTPOTHUMU
KOHCTPYKLUSAMHU anreOpsl M MaTeMaTH4YeCKOI'0 aHalu3a pa3BUBAET YMEHHME HaxOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, [OKa3blBaTh YTBEP)KJIEHHS C IOMOIIbIO
UHAYKIUM M pacCcyXIaTb JIeAyKTUBHO, HCIOJb30BaTh OOOOIIEHHE M KOHKPETH3alHUIo,
abcTparupoBaHue U aHAJIOTUIO, JOPMUPYET KpeaTUBHOE U KPUTUUYECKOE MBIIIIJIEHHE.

B xone um3yueHus kypca «Asrebpa M Hayala MaTeMaTUYECKOrO aHAINW3a» Y4dallUuecs
MoJIy4aroT HOBBIA  OITBIT peliCHud MNPHUKIAAHBIX 3aAda4, CaMOCTOATCIBHOIO ITOCTPOCHUA
MaTE€MaTUYeCKUX MOJECIECH pPEAIbHBIX CHUTyalluld, WHTEPIPETAlUU IIOJY4YCHHBIX PpELICHUN,
3HAKOMSITCS C IPUMEPaMU MaTEMaTUUECKUX 3aKOHOMEPHOCTEN B PUPOJIE, HAYKE U UCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEeMaTUYECKUMH OTKPBITUSAMH U UX aBTOPaMHU.

Kypc o0nagaer 3HaUMTEIbHBIM BOCIUTATEIbHBIM MOTEHLMANIOM, KOTOPBIA peanu3yeTcs
Kak yepe3 yueOHbI MaTepual, cocoOCTBYOIUI (HOpMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaK ¥ uepe3 creuduky yu4eOHOM nesTeIbHOCTH, TpeOyIoIIel Ipo10JKUTENbHON KOHIEHTpaluu
BHUMaHH, CAMOCTOATCIIBHOCTH, AKKYPATHOCTH U OTBETCTBCHHOCTHU 34 HOHy‘ICHHLIfI pe3yibTart.

B ocnoBe meronuku oOydeHus anreOpe M HadajaM MaTeMaTH4eCKOro aHAIN3a JIEKHT
JeSITEIbHOCTHBIN PUHLUIT 00yUEHUS.

B crpykrype kypca «Anredpa m Hayajga MaTeMaTUYECKOr0 aHAJIN3a» MOXHO BBIJEIIUTH
CIIEAYIOLIME COJAEpIKaTeIbHO-METOoAuYecKue IUMHUU: «YHucna M BbeIYMCICHUS», «DYHKUHUH H
rpadukny», «YpaBHEHUs U HepaBeHCTBay», «Hauana MaTematuueckoro aHanusza, « MHOXeCTBa U
Joruka». Bce OCHOBHBIE cofepxkaTeabHO-METOANYECKHE JIMHUU HU3y4yalroTCsl Ha HPOTSHKEHUU
JBYX JIeT OOyueHHUs B CTapulel IIKOoje, €CTeCTBEHHO [OMOJIHAA APYr Jpyra U IOCTENEHHO
HaCBILIAsICh HOBBIMU TEMaMHU U paszzesiaMu. MOKHO C yBEpEHHOCTBIO CKa3aTh, YTO JaHHBIN KypC
ABJAICTCA HHTCIPATUBHBIM, ITOCKOJIBKY O6’I)CI[I/IH$ICT B cebe COACPIKAHUE HCECKOJBbKHX
MAaTEMAaTUYCCKUX AJUCHUIIIIMH, TaKHX KaK anre6pa, TPUTOHOMCTPHA, MaTeMaTHYeCKHI aHaJInu3,
TEOpHsI MHOXKECTB, MaTeMaTH4ecKas Jioruka u ap. I1o Mepe Toro kak y4amuecs OBlIaJeBarOT BCE
Oojee IIMPOKMM MaTeMaTUYECKUM alIapaToM, Y HHMX IOCJIeI0BaTeIbHO (QopMHUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MAaTEMAaTUUYECKYIO MOJIENb PEaIbHON CUTyallUH, IPUMEHATh
3HaHUS, NOJY4YEeHHbIE IPU U3YUEHUHU Kypca, IS PelICHHUs] CAMOCTOSITEIbHO C(hOPMYTHMPOBAHHOM
MaTEMaTUYECKOH 3a7a4u, a 3aTeEM HHTEPIPETUPOBATh CBOM OTBET.

CopepxarenpHo-MeTOAMYECKAsT  JOUHUSA — «UuWcrma W BBIUMCIEHHUS» — 3aBEPIIACT
q)OpMI/II)OBaHI/IG HaBBIKOB HCIIOJIb30BaHUA I[GI\/'ICTBI/ITCJ'II)HI)IX YHuCCJl, KOTOPOC ObLJIO HavaTo B
OCHOBHOM mIkose. B crapmiel mkone ocoboe BHUMaHUE yAensercs (GOpMHUPOBAHUIO HAaBBIKOB
panrOHAJIBHBIX BBIqHCHeHHﬁ, BKJIIOHAKOIINX B ce0st HCIIOJIL30BaHUE Pa3IMYHBIX (bOpM 3artucu
qucia, YMCHHUC JCjaTb NPUKUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUS, OIICHUBATH
YUCJIOBbIE BBIPAXKEHMs, pabOTaTh ¢ MaTEeMAaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIE YUaIllUMCS
MHOKECTBA HATypaJbHBIX, LENbIX, PALUOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN JOMOJIHSIOTCS
MHOKECTBOM KOMIUJIEKCHBIX 4Mceld. B KakIoOM W3 3TUX MHOXECTB pPaccMaTpHUBAIOTCS
CBOWCTBEHHbIE €My crenu(puUecKue 3aJadyd M OIepaluu: JeleHHe Halelno, OlepHupOBaHUE
OCTaTKaMM Ha MHOXECTBE LI€JIbIX YMCEN; 0COObIe CBOICTBA pallMOHANIBHBIX U UpPPallMOHAIBHBIX
YHUCCII, apI/I(i)MeTI/IIIeCKI/Ie ornepanr, a TaKXE HN3BJICUCHUC KOPHIA HaTypaHBHOﬁ CTCIICHU Ha
MHOXECTBE KOMIUIEKCHBIX 4HCeNl. biarogaps moCIeI0BAaTENbHOMY pPACHIMPEHHIO Kpyra
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UCTIONIB3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOYKHOCTSAMH HMX TPHUMEHEHHUS JUIS PEIICHUS
pa3NIMYHBIX 3a7a4 (OPMHUPYETCs MPEICTABICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKu U €€ pOJIH B
MOCTPOCHUU MOJIENICH peabHOT0 MUPA; IUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETU3ALIIHSL.

Jluaus «YpaBHEHHS W HEPABEHCTBA» pPEANIM3YETCS Ha MPOTSHKEHUH BCEro OOydeHUs B
CTapliedl IIKoJe, IMOCKOJbKY B KaKJIOM paszzaene I[IporpaMMbl MperycMOTPEHO pEeLIeHHE
COOTBETCTBYIOLIMX 3a/1ad. B pesynapraTe ywamuecs OBJIAJICBAOT PA3IHMYHBIMH METOAAMH
peUIeHUs]  PAalMOHAIBHBIX, HPPALUOHAIBHBIX, IOKa3aTEIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPUYECKUX YpaBHECHUI, HEPAaBEHCTB M CHCTEM, a TakKe 3aJad, COJEpKallux
napameTpsl. [lodydeHHBIE yMEHHMS IIMPOKO HCIIOJIB3YIOTCS HPU HCCIEIOBAaHUHM (QYHKIHMHA C
IOMOIIIBI0 TPOM3BOJHOW, TPH pEIICHUH TMPHKJIAAHBIX 337ad M 3aJa4 Ha HaXOXXACHUE
HanOOJBIINX U HAUMEHBIINX 3HaYCHUN (yHKUMU. JlaHHas conepkaTeibHas JIMHUS BKIIIOYAET B
cel0s1 Takke (GOpPMHPOBAHWME YMEHHUH BBIIOJIHATH PAacdyéThl Mo ¢GopMyrnaM, NpeodOpa3OBaHUSA
paLMOHATIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHHH, a TaKKe BBIPAKCHHIA,
cozepKalux crerneHun M Jjorapudmel. braaromaps u3ydeHuro anreOpandeckoro MaTepHuaia
NPOUCXOIUT AalbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS YYalluXcs,
(GOopMHUpPYIOTCS HABBIKM JEAYKTHBHBIX PAacCyXKICHHH, PaOOTBl C CHMBOJIBHBIMH (hOpMaMH,
IPE/ICTaBICHUSI 3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npeziaraet 3GpQeKTUBHbIE HHCTPYMEHTHI Ul PELICHHUS MPAKTHUYECKUX U €CTECTBEHHOHAYYHBIX
3a[a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxatenpHo-MeToan4YecKass JTMHUS «DyHKIMKA U TpaduKU» TECHO MEpErieTaeTcs ¢
IPYTUMH JIMHUSIMH  Kypca, IOCKOJBKY B KAaKOM-TO CMBICIE 3aaéT IOCIeI0BaTEIbHOCTD
U3ydeHUs MaTepuaia. VI3ydeHWe CTENEHHOW, II0Ka3aTelIbHOW, JorapuMuUYecKod |
TPUTOHOMETPUYECKUX (PYHKIMH, MX CBOWCTB M TpadUKOB, HCHOIb30BaHUE (QYHKIUH IS
peuieHus 3agad M3 JPYruX Y4eOHBIX NPEIMETOB M PEajbHOM KM3HM TECHO CBSA3aHO KakK C
MaTeMaTHYECKUM aHAJINU30M, TaK M C PElIeHUEM ypaBHEHMH M HepaBeHCTB. [Ipu 3ToMm Gombinoe
BHUMaHME yJensercss (GOPMHPOBAHUIO YMEHHUs BbIpakaTh (OpMyJaMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMU  BEIMYMHAMH, HCCIIEOBATh TOJYYCHHbIE (YHKIUH, CTPOUTh WX TpaduKH.
Marepuan 3TOH coJepXXaTelbHON JIMHUM HAleJeH Ha pa3BUTHE YMEHUH W HaBBIKOB,
MO3BOJISIOMIMX ~ BBIpAXKATh 3aBUCHMOCTH MEXIy BEIMYMHAMH B pasaudHod  (opme:
aHAJTMTUYECKOM, Trpadudyeckoil U ciloBecHOW. Ero wu3ydeHwe crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUsS, CIIOCOOHOCTM K  OOOOIIEHWI0 U KOHKPETH3alHH,
UCTIOJIb30BaHUIO aHAJIOTHH.

CopnepxatenbHast nuHMS «Havanma maremMaTHyeckoro aHajan3ay» IMO3BOJSET CYIIECTBEHHO
pacUIMpUTh KPYr KaKk MaTeMaTH4YeCKHX, TaK M MPHUKIAIHBIX 3a]ad, JOCTYIMHBIX 00y4aromumcs,
TaK KaK y HUX MOSIBIISIETCS BO3MOKHOCTh CTPOUTH TPAPUKHU CIOKHBIX (PYHKITUH, OMPEeNsiTh uxX
HanOOJIBIIE M HANMEHBININE 3HAYEHUS, BEIYMCIATh TUIOMaan Guryp u o0BEMBI Tel, HAXOIUTh
CKOpOCTH W YCKOpeHHs TmporeccoB. JlaHHas conaepkaTenbHasl JIMHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYeCKHMX MOJENIell peallbHbIX CHTyalud, TT03BOJISET
HaXOJUTh HAWIyylllee pelleHHWe B MPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-SKOHOMUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHaliM3a CIIOCOOCTBYET pPa3BUTHIO
abCTpakTHOTO, (OPMAIBHO-IOTUYECKOT0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUH
pacrio3HaBaTh NMPOSBICHHUS 3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE M HCKYCCTBE. Ydaluecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYICHHBIX B XOJ/I€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.
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CopnepxaTenpHO-MeTOANYECKasT JUHHUA «MHOXECTBa W JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOKECTB M MaTeMaTU4YECKOM JIOTUKH. TeOpeTHKO-MHOKECTBEHHBIE
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKM W TpeasarailoT Hamboiee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3/ieibl MaTeMaTUKU W €€ NPUIIOKEHUH, OHHU
CBS3BIBAIOT pa3HbIC MAaTEMATUYECKNUE NTUCLMILUIMHBI U UX IPUIIOKEHUS B equHOe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOy4YarolleMyCsli IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIB30BATh €ro s BBIPAXKCHHsS CBOMX MbICIEH. [Ipyrum
BaXHBIM IIPU3HAKOM MAaTEMaTHKU KaK HayKH CIEAyeT IMPU3HAThb CBOWMCTBEHHYIO €d CTPOrOCTb
00OCHOBaHMH W  CJEJOBAaHUE ONPEAEIEHHBIM IpaBWJaM IIOCTPOCHUS  JIOKAa3aTeJbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4E€CKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBIIUICHNs Y4YalUuXCs, IMO03BOJIIET UM CTPOUTH CBOU PACCYXKACHUS HA OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B kypce «Aunrebpa M Hayajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOro MOJIEIMPOBAHUS, KOTOpbIE IpPHU3BaHbI CIIOCOOCTBOBaTh (POPMHUPOBAHUIO
HaBBIKOB [TOCTPOCHMSI MOJIEIEH PEATIbHBIX CUTyallUi, UCCIEA0BAHUS 3TUX MOJAEIEH ¢ IOMOILBIO
anmapara ajareOpbl U MaTeMaTH4YecKOro aHalM3a, MHTEPIPETAlMH IOJTY4YE€HHBIX PEe3yJIbTaTOB.
Takue 3aganus1 BIUIETEHBI B K&Kl U3 pa3fesoB IIporpaMMel, IOCKOJIBKY BeCh MaTepuai Kypca
HIMPOKO MCIIOJB3YETCs Ul pelleHus NPUKIAgHbIX 3anad. [Ipm  pemeHnH peabHbIX
NPaKTUYECKUX 33/7a4  ydYalluecs pa3BUBAIOT  HAONIONATENbHOCTh, YMEHHE HAXOIHUTh
3aKOHOMEPHOCTH, a0CTparupoBarbcs, UCIOIb30BaTh aHAJIOTHI0, 00001IaTh 1 KOHKPETU3UPOBAThH
npobiieMy. JledarenbHOCTh 1O (HOPMHUPOBAHMIO HABBIKOB PELIEHUS MPUKIAJHBIX 3a1ad
OpraHu3yercsi B IpoOLecCe M3YYEHHUsl BCeX TeM Kypca «Anredpa M Hadala MaTeMaTHYeCKOIro
aHaJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

CornacHo yue6HOMy miuaHy B 10 —11 kmaccax u3ywaercss yueOHbIM Kypc «Anrebpa u
Hayaja MaTeMaTHYeCKOr0 aHaJIN3a», KOTOPBIN BKIIOYAET B ce0sl CIEyIOIME OCHOBHBIE Pa3/ieibl
cojepxanus: «Hucna ¥ BeIYMCICHUS», «YpAaBHEHHS M HEpaBeHCTBa», «DyHKIMM U rpaduKn»,
«Havana MaTemaTndyeckoro aHaiamsay, «MHOXXECTBA U JIOTHKA.

B YuebHoM nnaHe Ha u3zydeHue yray0nEHHOro Kypca anredpbl M Hauajal MaTeMaTH4eCcKOro
aHaimsa B 10—I11 kmaccax orBoauTcs 4 y4eOHBIX yaca B HENEII0 B TEUYEHHE KaXKIOro rojaa
00y4eHHsI, BCETO 3a J1Ba rojia 00y4eHus —272 y4eOHBIX Jaca.

PA3JIEJI 1. COAEPKAHUE YYEBHOI'O KYPCA (I1IO 'OAAM OBYYEHMA)

10 kaacce
Yucaa 1 BIYMCTIEHUS

Pannonansubie yncna. OOBIKHOBEHHBIE W JECATUYHBIC APOOU, TIPOIEHTHI, OECKOHEYHbIE
nepuoandeckue apodu. [lpumenenue qpobdei u IpoOIEeHTOB IS PEelIeHUs MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpACiIed 3HAHUM U peabHOU KU3HHU.

JeiicTButenpHbple yKcna. ParyoHanbHble M HppaldoOHaNIbHbIE yHucia. Apudmernyeckue
onepanuu ¢ JICUCTBUTEIIbHBIMU 4YHCIaMU. MOJynb JEUCTBUTEIBHOTO YWCIAa M €ro CBOMCTBA.
[Ipubmx€HHBIE BBIYMCICHUS, TpaBUJia OKPYIJICHWS, TPUKUIKA H OIICHKAa pe3yJibTaTa
BBIYHCIICHUIA.

Crenens ¢ 1enbiM nokaszarenem. bunom Herotona. Mcnonp3oBanue nmoaxonasiieil opMel
3aIIMCH IEUCTBUTENIBHBIX YUCE ISl PELLIEHUS PAKTUYECKUX 3a/1a4 U [IPEACTABICHUS JaHHbIX.
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Apudmernaeckuii KOpeHb HATYypaIbHOM CTETICHH M €TO CBOMCTRBA.

CreneHb ¢ palMOHAJIIbHBIM IOKa3aTeleM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEIbHBIM
MOKA3aTeJIEM.

Jlorapudm ymncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypalbHbIE JIOTapU(MBI.

Cunyc, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHus1 1 HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCUIIbHBIE YypaBHEHUS U YpaBHEHUS-CIeACTBUs. HepaBeHCTBO, pellieHe HEpaBEeHCTBa.

OcHOBHBIE METO/bI PELIEHUS LIEJbIX U IPOOHO-pallMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB.
MHorousnaeHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOro4wjieHa Ha MHOTIOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensivu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAECPIKAIINX CTEICHU U KOPHH.

HppaunuonaneHple  ypaBHeHHsA. (OCHOBHbIE METOABI  PELIECHUS  HUPPALMOHAIBHBIX
YpPaBHEHUU.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BRIPAKECHUN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI pEIICHUS JIOTapUPMUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynbsl. I[IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXCHUI. Pelenne TpuroHoMeTpu4ecKuX ypaBHEHU .

Pewienne cucreM JMHEHHBIX YpaBHEHUW. Marpuua CUCTEMbl JIMHEHWHBIX YPAaBHEHUU.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBOMCTBA; BBIUYHCICHHE €r0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI0 CUCTEMBI JINHENHBIX ypaBHEHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MaTPHI M OIIPEAEIUTEIEH.

ITocTpoeHrne MaTeMaTH4eCKUX MOJENEH pealbHOW CUTYallMH C MOMOLIbIO YPABHEHUU H
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTe HayKu U peanbHON )KU3HH.

DOyHKIUH U rPpapuKu

OyHKIusA, crnocobbl 3amaHus (yHkuMHM. B3anMuo oOpathble ¢yHkuuu. Kommosurus
bynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIMHA.

Ob6unacTp onpeaeneHuss 1 MHOXKeCTBO 3HaueHuM ¢yHkuuu. Hymu @ynkuuu. I[IpomexyTtku
3HaKonocTostHcTBAa. UETHble M Heu€THble (QyHKUMU. [leprogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (PyHKUIMU. MakcuMyMbl 1 MUHUMYMBI (yHKIUU. HanGomnbiiee n HauMeHblee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jlunelinasi, KBapaTUyHas U APOOHO-IHHEHHAs QYHKIUU. DIeMEHTapHOe UCCIIe0OBAaHUE U
MOCTPOCHHE UX TPaPHKOB.

CrenenHass (QyHKIUS C HaTypaJbHBIM M LeNbIM Toka3areneM. EE cBoiicTBa u rpaduxk.
CpoiicTBa u rpaduk KOpHA N-OM CTeneHW Kak (PYHKIMM OOpaTHOM CTENeHH ¢ HaTypaJbHBIM
MIOKa3aTeJIeM.

[ToxazarenbHast u jgorapudmuyeckas GyHKIUMHM, UX CBOWCTBA U rpaduku. Mcrnonb3zoBaHue
rpadukoB QYHKIMIA JUIsl pelieHus] ypaBHEHUH.
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Tpuronomerpudeckasi OKPY)KHOCTb, OIpPEIACICHUE TPUTOHOMETPUUECKUX  (YHKIIUNA
YUCJIOBOT'O apryMeHTa.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEAJIbHBIX MPOLECCax U sBICHUX. ['paguku peanbHbIX
3aBUCUMOCTECH.

Hayana maTeMaTH4eCKOro aHaJIn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHMs TOCIe0BaTeIbHOCTEH. MeTo MaTeMaTHuecKoM
UHAYKIMY. MOHOTOHHBIE U OIpaHMYEHHbIE MOCJIEN0BATENBHOCTU. MCTOpHsS BO3HMKHOBEHUS
MaTEeMaTHYeCKOro aHaJIN3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckass H  TeoMmeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOLICH T'€OMETPHUECKONW HMPOTPECCHH.
JIMHENHBIN M OKCHOHEHUHMAIBbHBIM pocT. Yucino e. @opmyna CHOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUU [T PELIEHUs] pealIbHBIX 3aJa4 IPUKIaJHOTO XapaKTepa.

HenpepbiBable ¢yHKIMM M HX cBoiictBa. Touku paspbiBa. ACHMOTOTHI TI'padUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul pEIleHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (DYHKLUHM /IS pelieH s 3a1ay.

[TepBas u Bropas npou3BojHble QyHKIMU. OnpeneneHue, reOMeTpUUecKuil U Gu3nIecKui
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QyHKINH.

[TpousBonHbIe drieMeHTapHBIX (QyHKIMA. [Ipor3BogHAST CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MHoskecTBa 1 JJOTHMKA

MHOKeCTBO, ONepaly HajJl MHOXKECTBaMU U UX cBoMcTBa. Jluarpammel Ditnnepa—BeHHa.
[IpruMeHeHne TeopeTUKO-MHOKECTBEHHOI'O arapara JJisi OMUCAaHMS PeajbHbIX IPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenune,  Teopema, CBOMCTBO  MaTEMaTHYECKOro  OOBEKTa, CIICJICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHMUSI.

11 kiaace

Yucsia v BbIYUCICHUSA

Hatypanbnble u nensle uncina. [Ipumenenne npusHakos aeaumocty nensix yncen, HOJ u
HOK, ocratkoB no mozayito, anroputma EBknnna s pemeHus 3aad B [eNbIX YUCax.

KomniekcHble uwumcna. AnreOpanueckas M TpUTOHOMETpUYecKas (QOpPMBbI  3amUCH
KOMIUIEKCHOTO yucia. ApupMeTH4ecKre onepaluu ¢ KOMIUIEKCHBIMH unciaMmu. M3o0pakenue
KOMIUIEKCHBIX YHCEJI Ha KOOPJIUHATHOM MtockocTH. Popmysia Myaspa. KopHu N-oii cTrenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pelleHus (U3NYeCKUX |
T€OMETPUUYECKUX 3a1a4.

YpaBHeHUsS M HEPABEHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHHMM M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C TOMOIIBIO TPUTOHOMETPUYECKOM
OKPYKHOCTH. PernieHne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILLIEHNUs TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBLHBIX HEPABEHCTB.
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OCHOBHBIE METOIbI PEILICHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapu(MUUECKUX YPaBHEHHIH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C [IApAMETPAMHU.

[IpuMeHeHrEe ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELUIECHUI0 MaTeMaTHYECKHUX 3a]ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, WHTEPIPETALUs IOJTyYEHHBIX
pE3yJbTaTOB.

DOyHKIUM U rpadpuku

I'padux xommnosuumu ¢yHkuuid. I'eomerpuyeckue oOpas3sl ypaBHEHUH M HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpapuKH.

['paduueckue MeTOABl pelICHWs YypaBHEHWH U HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpadukoB (yHKIMH JUIsI UCCIENIOBaHUSI IPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpuMmeHeHre NPOU3BOAHOMN K UCCIENOBAHUIO (DYHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanbobIIero 1 HAMMEHBIIIETO 3HAYEHUN HETIPEPBHIBHON (PYHKITMU HA OTpE3KeE.

IIpuMeHeHre NPOM3BOAHOM Ul HAXOXKIACHUS HAWIYYIIEr0 pPEIICHWS B IPUKIATHBIX
3amadax, Ui OIpPENENICHUS] CKOPOCTH W YCKOPEHHs TIpolecca, 3adaHHOro (HopMyiaod WiIn
rpapuKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IlepBooOpasHble 3y1eMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxoX/1€HUS IEPBOOOPA3HBIX.

Wurerpain. ['eomerpuyeckuil CMBICI UHTErpaja. BeryucieHue onpenenéHHoro HHrerpaia
no popmyne Hetotona—Jleitbnuna.

[IpumeHeHrne WuHTerpaia A HAXOXKIAEHHUS IUIoUafed IUIOCKUX ¢uryp u oOBEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemenuil quddepeHIManbHbIX ypaBHeHUH. MaTemaTuueckoe MOJeIUpOBaHUE
peanbHBIX IIPOLIECCOB c ITOMOILIBIO g depeHInaIbHbIX YpaBHEHUH.
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PA3JIEJI 2. INTAHUPYEMBIE ITPEJJMETHBIE PE3YJ/JIbTATBI OCBOEHUSA

PABOYEI IPOTPAMMBI KYPCA
(II0 TOIAM OBYYEHUS)

OcBoenne yueOHOTO Kypca «Anredpa v Hayaja MaTeMaTHYECKOTO aHAIM3a» Ha YPOBHE

cpeaHero oouiero oopa3zoBaHus JODKHO 00ECIeUnBaTh JAOCTHKEHHE CIETYIOUINX MPEIMETHBIX

06p330BaTeJ'IBHBIX PE3YJIbTATOB:

10 kiaace

Yuciaa ¥ BIYUCTIEHUS

CBoOOHO  omepupoBaTh  MOHATHSAMH:  PAMOHAIBHOE  YHCIO,  OCCKOHEYHas
nepuoanydeckas ApooOb, MPOLEHTHI; HPPAUOHATLHOE YHCIIO; MHOKECTBA PAIlMOHATBHBIX
U ICWCTBUTEIBHBIX YUCEI; MOAYJb JEHCTBUTEILHOTO YHCIA.

[IpumenaTp ApoOM W TMPOUEHTHI IS PEIICHUS TPUKIAAHBIX 3aJad M3 Pa3IMYHBIX
oTpacJieil 3HaHUM U peaJbHON KU3HHU.

[IpumenaTy mpuOIMKEHHBIE BBIYHCICHUS, TIpaBUjIa OKPYTJICHUS, NMPUKHUIKY U OIEHKY
pe3yJibTaTa BBIYMCIICHUM.

CB0OOIHO oOmnepUpoBaTh IMOHATHUEM: CTENEHb C LEIbIM IOKA3aTeleM; HCIOJIb30BaTh
MOIXOAAIIYI0 (hOPMY 3aIMCH ACHCTBUTEIBHBIX YHCEN JUIS PEIICHHS MPAKTHUECKUX 33129
U TIPEJCTABIICHUS JaHHbIX.

CB000IHO onEepUpOBaTh MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHON CTENEHH.
CB00OIHO ONIEPUPOBATH MOHSATHEM: CTEMIEHb C PAIIMOHATBHBIM MTOKA3aTEIeM.

CB0oOOIHO omepupoBaTh MOHATHUSAMU: JorapudM 4YHcCIa; AECATUYHBIE U HaTypaJibHbIE
J0rapuQpMBbl.

CB0OOIHO onepupoBaTh MOHATHSMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHra.

OnepupoBaTh NOHATUSAMU: aPKCUHYC, apKKOCHHYC U apKTaHT€HC YHUCIOBOIO apryMeHTa.

YPaBHeHHﬂ H HEPABCHCTBA

CBoOOmHO  omepupoBaTh  TMOHATHUSMHU:  TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHHUS U YPABHEHHUS - CIIEICTBHUSI; PABHOCUJIBHBIE HEPABEHCTBA.
[IpuMeHsTh pa3inuuHble METOMBl PEIICHUS PAlUOHAIBHBIX U JPOOHO-pAIlMOHATBHBIX
YpaBHEHUU; IPUMEHATh METOJI HHTEPBAJIOB ISl PEILIEHUS] HEPABEHCTB.

CB00OOHO OmepupoOBaTh MOHATHSIMHU: MHOTOYJIEH OT OJHOW MEpPEeMEHHOW; MHOTOYJIEH C
HeNbIMU KO3 (UIIMEeHTaMH, KOPHA MHOTOYICHA; MPUMEHSTHh AeJIEHHEe MHOTOYJIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera s pemenus 3auad.

CB0OOHO oOmepupoBaTh TMOHATHUAMH: CHUCTEMA JIMHEHHBIX YpaBHEHUM, MaTpUIIA,
ONpEeNIeTUTENb MATPULIBI 2 X 2 U €r0 reOMETPUYECKUN CMBICI; MCIOJIb30BaTh CBOMCTBA
onpenenuTenss 2 x 2 s BBIYMCICHHUS €r0 3HAYEHUs, MPUMEHSTh OMPEASTUTENN s
pELIEHUs] CUCTEMbl JIMHEWHBIX YPaBHEHHM; MOJAECIUPOBATh pPEAJbHBIE CUTyalUHd C
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MOMOIIbI0 CHCTEMbI JIMHEHHBIX YpaBHEHH, HCCIEeN0oBaTh IMOCTPOEHHBIE MOJEIH C
IIOMOUIbIO0 MaTPHULL U OIIPENEIUTENEN, HUHTEPIPETUPOBATH IIOJTYyUEHHBIN PE3YIIbTAaT.
Hcrnonb30BaTh CBOWCTBA IEHCTBHUI C KOPHIMH JIJIsl TPeoOpa30BaHUs BBIPAKCHUH.
BremonnaTe mpeoOpa3oBaHUs UMCIOBBIX BBIPQKEHUH, COAEPIKAIIMX CTENEHH C
paloHaIbHBIM ITOKa3aTENIEM.

Hcnonb30BaTh CBOMCTBA JIOrapuMoB sl NpeoOpazoBaHHs  JOTapUPMHUECKUX
BBIPAKCHU.

CBoOOIHO  omepupoBaTh  IMOHATHSAMHM:  HppAalMOHANIbHBIE,  IIOKa3aTelIbHBIE U
Jorapu(pMHUUECKUEe YPaBHEHUS; HAXOJUTh HX PEIICHHS C MOMOIIBI0 PABHOCHIBHBIX
NIEPEX0/I0B WK OCYIIECTBIISAS IPOBEPKY KOPHEH.

[IpuMeHSATH OCHOBHBIE TpPUTOHOMETpUYEeCKHe (QOpMylbl ais  mpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUH.

CBoOOIHO oOmepupoBaTh MOHSTHEM: TPUTOHOMETPUUECKOE YypaBHEHHUE; HPUMEHSTHh
HeoOXomuMble  (HOPMYJIBI  JUIS  pEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHYECKUX
YpaBHEHUM.

MonenupoBaTh peajbHble CUTyalldd Ha S3BbIKE anreOpbl, COCTaBJISATh BBIPAXKCHHUS,
yYpaBHEHHUS, HEPABEHCTBA MO YCJIOBMIO 3a/1ayH, HCCIIENOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM arrapaTa anreOphl.

DOyHKIUH U rpauKu

CB0o0OHO OmepupoBaTh MOHATUAMU: (YHKIHUS, CIIOCOOBI 33JaHusl (PYHKIUHU; B3aUMHO
oOparHple  (GyHKIMH, KOMIO3UIMS (yHKOUMH;, rpaduk (QyHKIUH;, BBIIOIHATH
3JIeMeHTapHbIe peodpa3zoBaHus TpaduKoB HYHKIUI.

CB0OOIHO oOmepHpoBaTh MOHATUSAMU: OOJACTH OMpPENETCHHS M MHOXECTBO 3HAUEHUN
GyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB00OHO omepUpoOBaTh MOHATHAMM: YETHBIE M HEUETHbIE (YHKIMM, NMEPHOAMYECKHE
(GYyHKINHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYyMbl 1 MUHUMYMBI ()yHKIIHH,
HauOoJbIlIee U HAaMMEHblIee 3HaueHne (PYHKIIUU Ha IPOMEKYTKE.

CB0o6oHO omepupoBaTh MOHATUSIMH: CTENEHHAs (QYHKIUS C HATypalbHBIM U II€JIbIM
nokasarenemM, rpaduk CTENEeHHON (YHKIMHM C HaTypalbHbIM U LEIbIM IOKAa3aTelIeM;
rpadguk KOpHS N-0if cTemneHW Kak (yHKUMKM OOpaTHOW CTENEHU C HaTypallbHbIM
MIOKa3aTeJIEM.

OnepupoBaTh NMOHATHSAMM: JUHEWHAs, KBaApaTHUyHas M APOOHO-IMHENHHAas (QYHKINH;
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TIOCTPOCHHUE UX TPAPHUKOB.

CB0060HO onepupoBaTh MOHATUSAMU: MOKa3aTelbHas U Jorapudmuyeckas QyHKIHH, UX
CBOICTBa U rpaUKH; UCIIONb30BATh UX TPapUKU AJIs PElICHUs] ypaBHEHUH.

CB000IHO OomepupoBaTh MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTB, OMNpeAeTIeHHUE
TPUTOHOMETPUUYECKUX (PYHKIIUH YHUCIOBOTO apryMEHTA.

Hcnonb3oBath rpaduku GyHKIUNA IS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH MpH
pelIeHNH 3ajad M3 JPYTUX Y4eOHBIX NPEIMETOB M peajbHOM JKHU3HHU; BBIPAXKaTh
(dopMynaMu 3aBUCIMOCTH MEXy BETUYMHAMHU.

Havana MaTeMaTH4eCKOro aHajJu3a

16



CB00OAHO ONEpHPOBATH MOHATUAMH: apU(PMeTHUECKass U FeOMETpUYEcKasl MPOrPeccHs,
OECKOHEUHO yObIBaromas reoMeTpuyecKas IIpOrpeccus; JTVHENWHBIN u
9KCHOHEHIMAIBHBIA POCT, (QOpMyJia CIOXKHBIX IPOLEHTOB; MMETh IPECTaBIECHUE O
KOHCTaHTE e.

Vcnonb30BaTh Nporpeccuu Ui pelieHns peaibHbIX 3a7a4 NPUKIAJHOIO XapaKkTepa.
CB0OOJHO  omepupoBaTh IOHATUSAMH: IOCIEHAOBATENbHOCTb, CIIOCOOBI  3aJaHHS
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTpaHUYEHHBIE MOCJIEA0BATEILHOCTH; TOHUMATh
OCHOBBI 3apOXKJICHHUSI MATEMAaTUYECKOT0 aHAJIN3a KaK aHaJIN3a OECKOHEUYHO MaJIbIX.
CB00OHO OnepupoBaTh MOHATUSAMH: HEMPEPBIBHBIC (D)YHKINMU; TOYKH pa3pbiBa rpaduka
(byHKIMT; acCUMOTOTHI TpaduKa QyHKIUH.

CBoOoHO omepupoBaTh NMOHATHEM: (DYHKIHS, HENpepbhiBHAsS Ha OTPE3KE; MPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKIUH [T peIICHH 3a/1a4.

CBoOonHO omnepupoBaTh MOHATHSAMM: II€pBas W BTOpas MPOU3BOJHBIC (DYHKIUH,
KacaTenbHast K rpaduKy QyHKIUH.

BbIuuciaTe NpPOU3BOJHBIE CYMMBbI, IPOM3BEJCHMS, YaCTHOIO M KOMIIO3MLIUHU JIBYX
(GyHKLUH; 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (QYHKLUH.

Hcnonb30BaTh reoMeTpudeckuii M (QU3MUYECKUI CMBICT MPOU3BOAHOM ISl peLICHMs
3ajay.

MHoskecTBa U JIOTHKA

CB000IHO OonIEepUpPOBATh MOHATUSIMHU: MHOXECTBO, OI€pallK HaJ] MHOXKECTBAMH.
Hcnonp30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapaTr [yl ONHCAaHUS  PeaJbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUU 3a]1a4 U3 JIPYTHX y4EOHbIX PEAMETOB.

CBoOoHO omepupoBaTh MOHATUSMH: ONpEAETIeHHE, TeopeMa, ypaBHEHUE-CIIEICTBUE,
CBOWMCTBO MaTeMaTHYeCKOro OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS WU
HEPABEHCTBA.

11 kaace

Yucia 1 BLIYUCIECHUSA

CBoOOHO oOmEpHpOBaTh TOHSATHUSMU: HATypallbHOE M I1E€JI0€ YHUCIO0, MHOXKECTBa
HATypaJbHBIX U LEJIbIX YACEI; UCMOJIB30BATh MPU3HAKHU ETUMOCTH Lenbix yucen, HOJ|
1 HOK nHaTypanbHbIX yMceln Uil pelieHus 3a/1a4, IpUMEHATh anroputM EBkiupa.
CB00OOHO OmEepupoBaTh MOHATHEM OCTaTKa IO MOJYJIIO; 3alHMChIBATh HATYpaJIbHbBIC
YHUCIa B PA3JIMUHBIX TIO3UIIMOHHBIX CUCTEMAX CUMCIICHUSI.

CBOOOJIHO OMEepUPOBATH MOHITHIME: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIUIEKCHBIX
YUCEN; MPEJCTABIATh KOMIUIEKCHBIC YHCIIa B aNreOpandecKod M TPUTOHOMETPUUYECKON
dbopme, BBHITIOTHATH apu(PMETHIECKHE OTIEPAIIMN C HUIMHU M H300pakaTh Ha KOOPIMHATHOMN
MJIOCKOCTH.

YpaBHeHHUs M HEPABEHCTBA

CBO60}IHO OIICPpHUPOBATH IIOHATUAMU: HppaliMOHAJIBHEIC, II0Ka3aTCJIbHBIC u
J'IOl"apI/I(bMI/I'-IeCKI/Ie HCPaBCHCTBA, HAXOAWTHL HUX PCHICHUA C IMOMOIINBIO PAaBHOCHIIBHBIX
IIEPEXOJIOB.

OcymiecTBIsSITH 0TOOp KOPHEH MIPH PEUIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS.
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CB0oOOHO OmepupoBaTh IMOHITHEM TPUTOHOMETPHUECKOE HEPAaBEHCTBO; IPUMEHSITH
HeoOxoauMble (GOPMYIBl ISl PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEpaBEHCTB.

CB0oOOIHO omnepupoBaTh MOHATHSMH: CHCTEMAa M COBOKYIHOCTb YpaBHEHUH W
HEpPaBEHCTB; PAaBHOCWIBHBIC CHCTEMBl M CHCTEMBI-CICICTBHS; HAXOAUTHh PEIICHHS
CHCTEeMbl W COBOKYITHOCTEH pAIlMOHAJBHBIX, HPPALHOHAIBHBIX, IOKa3aTEeIbHBIX W
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB.

Pemate pamnuoHanbHbIC, HPpAlMOHAIBHBIC, IIOKA3aTENbHBIC, JIOTapUPMHUYECKUE U
TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, COJIECPIKAIINE MOAYIIU U TapaMEeTpPHl.
[TpumensTh TpaduuecKkue METOIbl sl PEIICHHS ypPaBHEHUH M HEPaBEHCTB, a TaKkKe
3a/1a4 ¢ ImapaMeTpamu.

MopenupoBaTh pealibHble CHUTYyallUd Ha $S3bIKE aireOpbl, COCTABIISATH BBIPAKECHUS,
YpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33]]a4H, HCCIIEJOBATh IOCTPOCHHBIE
MOJIENId C WCIOJBb30BaHUEM ammapara ainreOpbl, HHTEPIPETUPOBATH TOITYYCHHBIN
pe3ynbTar.

DyHKIUHN U TpadUKH

Crpouth rpaduky KOMIO3UIMU (GYHKLIUN ¢ TOMOIBIO 3JIEMEHTAPHOIO UCCIIEAOBAHUS U
CBOMCTB KOMITO3MIIUH ABYX (DYHKIHUH.

Crpouth reomerpuyeckue o0pa3bl YpaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH.

CB00OHO ONEepUPOBATH MOHATUSAMU: TPAYUKHA TPUTOHOMETPUIECKUX (PYHKITHIA.
[TpumeHsaTh QYHKIMH U1 MOJCTUPOBAHHS U CCIICIOBAHUS PEATBHBIX MPOILIECCOB.

Hauvana MaTeMaTn4ecKoro aHajJu3a

Hcnonp30BaTh MPOU3BOMHYIO IS HCCIEAOBaHUA (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI.

Haxoauth Haubomnplliee 1 HaUMEHbIIIee 3HaYeHHs PYHKIIUHA HEMPEPHIBHON Ha OTPE3Ke.
Hcnonp30BaTh MPOU3BOAHYIO NIl HAXOXKJICHHUS HAWITYYILIETO PEUICHHs B MPHUKIAIHBIX, B
TOM UYHCJE COIHUAIbHO-DKOHOMUYECKUX, 3a/ladax, MM ONpPENEeNeHUs CKOPOCTH U
YCKOpEHUS Tpoliecca, 3aIaHHOT0 OPMYIION MU TPaQUKOM.

CB0OOMHO oOmEepuUpoOBaTh TOHATHSAMHU: IE€PBOOOpa3Hasi, ONPEACIEHHBIA HHTETpall;
HAXOJHUTh MEPBOOOPa3HbIC ANEMEHTAPHBIX (YHKIIMI M BRIYUCIATH MHTETpall o Gpopmyne
Hrrorona—JleiiOHumna.

HaxonuTs momiany miockux Guryp u 00bEMBI TeJ ¢ TTIOMOIIBIO HHTETpaa.

HmeTp mpencTraBieHre 0 MaTeMAaTHYeCKOM MOJCTHPOBAHWN Ha MPHMEPE COCTaBICHUS
muddepeHIMaNbHbIX ypaBHEHUH.

Pemath npukianHble 3aa4i, B TOM YUCIE COLUATHLHO-YKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.
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PA3JIEJI 3. TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(ITO TOJIAM OBYYEHWSI)

10 xaacc (136 yacoB)

Ha3Banue pa3nena
(TeMbI)
(K0JIM4€eCTBO YacoOB)

OcHoBHOE co/lep:KaHue
pa3aena (TemMbl)

OcHOBHBIE BUABI
AesITeJIbHOCTH 00y4aIoIIMXCH

JJIeKTPOHHBbIE
o0pa3zoBaTejibHbIE

pecypcbl

JlocTHKeHHE
JIMYHOCTHBIX
pe3yJbTaToB B paMKax
peajm3anuu MOJIyJIsi
«IIIKOJBHBIH YPOK»
padoyeii nporpaMmmsbl
Bocniuranus (mo

pa3aesnam)
MHo:KecTBO MHOXecTBO, OIepanuu Hcnoab30BaTh TeopeTuko- | Yuu.py https://uchi.ru/ YcraHoBieHue
JeiiCTBUTEIbHBIX YHCEJI. | HAJl MHOXXECTBAMM M WX | MHOXKECTBEHHBIM  ammapar  JUis IIpocseenue HAOBCPUTCIIBHBIX
MHOro4J1eHbI. CBOMCTBA. JluarpaMMmbl | ONIMCaHUs xo/a peleHus hitps:/ /v prosv.ru/ OTHOIICHIH MEKIY
. Poccuiickasi aneKTpoHHas | MeaaroruyecKum
PaumnonanbHbie Ditnepa—BenHna. MAaTeMaTUYECKUX 3a/a4, a TaKxKe _
- . mikoja https://resh.edu.ru/ | pabotHuKOM " ero
YPABHEHHS U pUMCHCHHE TEOPETUKO- | PEATBHBIX MPOIIECCOB U SIBJICHU. SIKnace N R RO———
HepaBeHcTBa. CHCTeMBbl | MHOXXECTBEHHOTO  ammapara OnepupoBarb  NOHATHAMMU: | hitps://www.vaklass.ru/ CHIOCOBCTBYIOMIX
JMHEHHBIX ypaBHEHI/Iﬁ IJId pCUICHUA 3aaa4. panroOHaJIbHOC qucjio, HHI[CKC.Y‘IC6HI/IK MO3UTUBHOMY BOCHPHATHUIO
(28 v) PanuoHanbHele  uHdcia. | GECKOHEUHas nepuoauueckas | hitps://education.yandex.ru | oOy4arommmucs
OOBIKHOBEHHBIE U | 1po0b, MIPOLICHTBHI, [ TpeboBaHMH M TIPOCBO
NECSTHUHBIC Npo6H, | MpparoHaTBHOE - LECTA OGpazoBateibHas | MeIaroruaeckoro
. wiatopma  LECTA - | paOOTHHKA, TPHUBICUYECHUIO
MPOLIEHTHI, OeCKOHEYHbIE | JEHCTBUTETFHOE YHCIIO; MOAYIIb § -
. OHJIAaH 00pa30BaTEIbHBIN | UX BHUMAaHUS K
TNICPHOMHCCKNC ApOOH. | NEHCTBUTENLHOTO npoekT (rosuchebnik.ru) o0CyXJlaeMOi Ha ypoKe
[lpumenenne  apoOelt ¥ | YUCIA;UCMOJB30BATH ATH MOHITHS | Opraiin wKona | nHpOpPMALKY, aKTHBH3ALIH
MPOIIEHTOB JIII  PEIISHUs | IpH TPOBEICHUM paccyxaennid u | https://externat.foxford.ru/ | ux MO3HABATEILHOM
IpUKIagHBIX 3a7a4. JTOKA3aTeNIbCTB, MPUMEHSITh IPOOH MyneTnypok ACSATCIIbHOCTH,

JleficTBUTENIbHBIE YHUCIIA.

n IIPOLCHTLIL JJIsL peuICHuA

https://multiurok.ru/
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https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
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https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://externat.foxford.ru/
https://multiurok.ru/

PanuonansHbIC "
UppaLOHATIbHBIE qHpca.
Apudmernueckue ornepanuu
c IENCTBUTEIbHBIMU
Monaynb

HeﬁCTBHTeHBHOFO qucijia H

qucjaiaMu.

ero CBOICTBA.
[Ipubnmxénnnie
BBIYMCIIEHHS, npaBuia
OKpYTJICHUSI, TPHUKUIKA U
OlICHKA pe3ynbTaTa
BBIYMCIICHHH.

OCHOBHEBIE METO/BI

pPEIICHUS IEJbIX U JPOOHO-
palMOHANBHBIX YPAaBHEHUU U
HEpaBeHCTB. MHOrOUJIEHBI OT
OJTHOH MIEPEMEHHOM.
Jenenue

MHOTI'OYJICH C

MHOTOWJIEHa Ha
OCTaTKOM.
Teopema be3y. MHorouneHbl
C LeJbIMU K03 PUIIMeHTaMH.

Teopema Buera.

Pewmenue CUCTEM
JIMHENHBIX YPaBHEHUM.
Marpuna CHCTEMBI
JIMHENHBIX YpaBHEHUM.
Onpenenurens MaTPHIIbI
2x2, €ero TeOMETPUYECKHU

NPUKIIAIHBIX 3aa4 U3 PA3IUYHBIX
oTpacieyl 3HaHUM U PEAIbHOU
KU3HHU.

Hcnoan3zoBath npuOIMxEHHbIE
BBIYHCIICHUS, TIPaBHJIa OKPYIJICHUS,
IPUKUAKY M OLEHKY pe3yibpTaTa
BBIYMCIICHUM.

IIpuMeHsATH pas3In4HbIC
METOBI PEIICHUS PALMOHAIBHBIX U

JTPOOHO-pallMOHATIBHBIX

YpaBHEHUH; a TaKKEMETO
UHTEPBAJIOB UL peleHus
HEPABEHCTB.

OnepupoBarp

NMOHATUAMHUMHOTOYWIEH OT OJHOM
IIEPEMEHHOM, ero KOPHU;
NMPUMEHSATH JICJICHUE MHOTOYJIeHa
Ha  MHOIOWIEH C  OCTaTKoM,
teopeMy besy m Teopemy Buera
JUISL peuIeHus 3a1a4.

OnepupoBarb  NMOHATHAMU:
cUCTEeMa JIMHEMHBIX YpaBHEHUIA,
MAaTpulla, ONPEAEIUTENIb MATPULIBI.

Hcnoab3oBars CBOICTBA
ONPEACTUTENS 2X2 JIISIBBIYUCICHUS
€ro

3HA4YCHHA, INPUMCHATD

OIPECaACIIUTEIN JJIs0

CUCTEMBI JINHEWHBIX YPAaBHEHHM.

pelIeHus

HNudoypox
https://infourok.ru/
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CMBICTT u
CBOMCTBA;BBIYHUCICHHE  €T0
3HAUYCHHUS; NIPUMEHEHUE

OIIPCACIINTEIIA OJId PEHICHUA

CUCTEMBbI JTUHEHHBIX
YpaBHEHUU. Pemenne
MPUKIIATHBIX 3a1au c
MOMOIIbIO CUCTEMBI

JIMHEWHBIX YPaBHEHUN

MoaeaupoBars peanbHble
CUTyallUd C IIOMOIIBK) CHUCTEMBI
JIMHEWHBIX YpaBHECHUH,
HCCIe0BATH IIOCTPOCHHBIE
MOJEIM C IOMOUIBK0 MaTpull M
OIIpEeACINTEINCH, HHTEpPHIpPeTH-

POBaTh HOJ'Iy‘IeHHHﬁ pe3yibTar

DYyHKIUH U ITPagUKH.
Crenennasi pyHKums c
LeJIBIM IIOKa3aTe/1eM
(12 9)

OyHKIUA, CIIOCOOBI
3amanus Qyaknuu. B3aumHO
oOpaTHble GbyHKIHN.
Komnozunus GyHKIHH.
I'padux byHKIHH.
DnemMeHTapHbIe
npeoOpa3oBaHusl  IpaHKOB
GbyHKLIU.

OO6nacte onpeaeneHus 1
MHOKECTBO 3HA4YCHU I
¢yukun. Hymm  ¢yHxuum.

[IpomexyTku

3HAKOIIOCTOSHCTBA. UETHEBIE
" HEYETHBIE GbyHKIUH.
[Mepuoguueckre  QyHKIIHH.

[IpoMexyTKM MOHOTOHHOCTHU
¢yHkuuu. MakCUMyMbl U

MUHHMYMBI GbyHKIUN.

OnepupoBath  NOHATHSIMHU:
byHKIWHS, CTII0COOBI 3a/IaHust
GyHKIMW;  B3aUMHO  OOpaTHBIC
GyHKINM, KOMITO3UIHS (YHKIUH,
rpaduk byHKIIH, o0JacThb
OTIpeJIeNIeHUs u MHO€ECTBO
3HaYeHU’ byHKLHN, HYJH
¢byHKLHY, IPOMEXKYTKU
3HAaKOIIOCTOSIHCTBA, JTMHeWHas,

KBaJpaTU4Hasi, APOOHO-JIIMHENHHAs U
CTeNeHHast (PyHKLUH.

BbInojHATH JJIeMEHTapHbIC
peoOpa3oBaHus rpadukoB
(GyHKIMH.

3HaTh W yMeThb JA0Ka3bIBATh
4ETHOCTD U HEUETHOCTD
byHKIUY, MEePUOIUYHOCTh

(GyHKIIUH, HAXOAUTh MPOMEXYTKH

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

https://prosv.ru/
Poccuiickas  anexkTpoHHas
mikosa https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
SAnnexc.yueOHUK
https://education.yandex.ru
/

LECTA Oob6pa3zoBarenbHas
mwiarpopma  LECTA -
OHJIaliH 00pa3oBaTeNILHBIN
npoekT (rosuchebnik.ru)
Oumntaiin IIKoJa
https://externat.foxford.ru/
MynbTHypOoK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

[ToOyxnenue
oOydaromuxcsi  COONI0AATh
Ha YpOKE OOIICTPUHSATHIC
HOPMBI MOBE/ICHHUS,
npaBuiga  OOUIGHHS  CO
CTapIIUMH
(ejarorn4ecKuMu
pabOTHHUKaMN)

" CBEPCTHUKAMHM
(oOyyarormumucs),
MPUHIAITBI
JUCIIATUTHHBI

¥ CaMOOpTraHHU3aIiy;

y4aeOHOU
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https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
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https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
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Haubomnremiee 1 HauMeHbIIIEE

3HayeHne  (QyHKIUM  Ha
IPOMEKYTKE.

Jlmueitnast,
KBaJpaTUyHass M  JIpOOHO-
JTUHEeHHas byHKIHIH.
DJIeMEeHTapHOe

HCCJIEJOBAaHUE U MOCTPOEHHE
rpaduKOB 3TUX (HYHKIIHA.

Creneunp C LEJIBIM
MOKa3aTeJICM. bunom
HeroTona.

Crenennast ¢GyHKIUS C
HAaTypaJIbHBIM U LEJIbIM

nokasaresieM. E€ cBoiicTBa n
rpaduk

MOHOTOHHOCTH byHkuuy,
MaKCUMYMBI " MHHHUMYMBI
¢byHKIUH, HaunbosbIIee u

HauMeHblllee 3HaueHue (QYHKIUU
Ha TIPOMEXYTKE.

DopMyJIMPOBATH
HUJLIIOCTPHUPOBATH rpaduyec-
KHCBOICTBa JIMHCHHOM,

KBaJpaTUYHON, APOOHO-TUHEHHOMN
Y CTENICHHOH (PYHKITHIA.
(popmyaamu
3aBUCHUMOCTH MEKIY BEIUYMHAMM.

Bripaxkathb

3HaTh
CBOMCTBA

onpejeieHue U
CTEMEHH C  IeNbIM
MoKasareseM; MoAXoIsIyo hopMy
3aMUCHU  JICUCTBUTENb-HBIX YHCET
JUTSL PeIICHUS TTPAKTHYECKHUX 3a]1ad

" ONpCACTAaBJICHUA JaHHBIX

ApudmMernyecKkui
KOpPeHb N-0# CTeNeHH.
Hppanuonajibubie
YPaBHEHUA

(18 4)

Apudpmernueckuii
KOpEHb HaATypallbHOI
CTETEHH U €r0 CBOWCTBA.

[Ipeobpa3zoBanus
YHUCIIOBBIX BBIpaXECHUH,
CoJlep)KallMX  CTENeHd U
KOPHH.

HppannonaibHbie
YpaBHEHUS. OcHOBHBIE
METO/IBI penieHus

DopMyJIMpPOBATH,
3allUCbIBATL B CHMBOJIHYECKOH
(popme ¥ HUCHONB30BaTH CBOMCTBA

KOpHS n-oi  cremeHu A
peoOpa3oBaHus BIPAKEHHH.
Haxonutb peuieHus
MPPALMOHAIIBHBIX ~ YPaBHEHHH C
ITOMOIIBIO PaBHOCHJIBHBIX
MEPEXONOB WM  OCYHIECTBIIAA

IIPOBEPKY KOPHEM.

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

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

LECTA OGpazosareinbHas

[IpuBneyeHne  BHUMAaHUA
00yJaronmxcst K
[IEHHOCTHOMY aCTeKTy
H3y9IaeMBbIX

Ha ypoKax SIBIICHUH,

opraHuzanusi uX paboOTHI C

[IOJIy4aeMOM  Ha  ypOKe
COLMAJILHO 3HAYUMOU
uHpopmanuei —
MHUIUUPOBAHUE ee
00CYXKIeHHS,
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https://uchi.ru/
https://prosv.ru/
https://resh.edu.ru/
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https://education.yandex.ru/
https://education.yandex.ru/
https://lecta.rosuchebnik.ru/

MppalrOHAIbHBIX
ypaBHeHU. PaBHOCHIIBHBIE
MepexXO0abl B perieHnun
MPPALMOHATIBHBIX
YpaBHEHUH.

CpoiictBa u rpaduk
KOpHS N-Off CTENeHW Kak
¢GyHKIMU OOpaTHOM CTENeHH

C HaTypaJbHBIM I10OKa3aTeIEM

Crpoutsrpapux GbyHKIIUHN
KOpHS N-0if CTEeNeHU Kak 0OpaTHOM
L byHKIHIH
HaTypaJIbHBIM [TOKa3aTeeM

CTCIICHU C

miardhopma  LECTA -
OHJIaliH 00pa3oBaTeILHBIN
npoekT (rosuchebnik.ru)
Ounaiin IIKOJIa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

BBICKA3bIBAHHSI
00yJaromuMuCs CBOETO
MHEHHS 10 €€ TIOBOLY,

BBIPAOOTKH CBOETO K HEH
OTHOIIICHMUS;

Iloka3arenbHasi
pynxuus.
Iloka3zaTenbHbIe
YPABHEHUA

(10 9)

CrerneHb c
palMoOHATIBHBIM MMOKa3aTeIeM
1 e€ CBOMCTBA.

IToxa3arennHas
ynkums,
rpaduxk. Hcnonp3oBanue
rpajpuka  GyHKIMM  AA
peneHus: ypaBHEHUH.

eé cBolicTBA u

[TokazarenbHbIe
YpaBHEHUS. OcHOBHbIE
METO/IbI penieHus

IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

®opmy/IMpoOBaTh
onpeaeaeHue CTEIICHU C
palMOHAIbHBIM [IOKA3aTENIEM.

Beimmonuate  npeoOpazoBaHMs
YHCIIOBBIX BBIPAXKCHUH,
COJIEpIKaIIuX CTETIEHU c
paloOHaIbHBIM TOKA3aTENIEM.

HUcnoab3oBarb uu¢pposbIe
pecypcebl i TOCTpoeHus rpaduxa
ITOKa3aTEIbHON byHKIUN "

n3y4yeHus e€ CBOMCTB.
Haxoaurs peumienust
IIOKAa3aTeIbHBIX YPABHEHUN

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

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

LECTA Oob6pa3zoBaTenbHas
mwiarpopma LECTA -
OHJIAMH 00pa30BaTENbLHBIN
npoekT (rosuchebnik.ru)
Ounnaitn IIKoJa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
Hndoypox
https://infourok.ru/

Hcnonp3oBaHue
BOCITMTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus y4eOHOro
npeameTa yepes
JIEMOHCTPAITHIO
o0yJaromumcs  IpUMEPOB
OTBETCTBEHHOTO,
Tpa)X/JIaHCKOTO TOBEJICHUS,
MIPOSIBIICHUS
YeJI0BEKOJIIOOUS H
JI0OpOCEPICUHOCTH, Yepe3

no00p COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTCHUSI, 3a/1a4
JUISL pemieHus1, MpoOIeMHBIX
CUTYyalHil

JUIst 00CYKICHUS B KJIacce;
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Jlorapudmuueckas Jlorapudm quCcla. JlaBaTh onpenejaenue | Yuu.py https://uchi.ru/ [IpumeHeHHe Ha  ypOKe
dyHKuus. CaoiicTBa norapudma. | morapupma ymcna; AecsaTudHoro u | lIpocserenne HHTCPAKTHBHBIX dopm
Jlorapumuueckue JlecATUYHBIE M HATypajJbHbIE | HATYPAILHOIO Jorapudma. hitps:/ /U prosv.ru/ pabothi ¢ ofydaromuMuCs:
. Poccuiickasi 3J€KTpOHHAs! | HHTEIUICKTYyaIbHBIX — HIP,
yYPaBHEHHS J0Tapu(MBL. Hcnoas3oBats CBOWCTBa _
mkosta https://resh.edu.ru/ | crumymupyronmx
(18 u) [Ipeobpa3zoBanue Jorapu(MoB I MpeoOpa3oBaHUs IKnace [03HABATETHHYIO
BBIDAKCHUH,  COIEpIKAIIUX | JIOTapu(MHUYECKUX BBIPOKCHUH. https://www.vaklass.ru/ MOTHBALHIO 00YYAOIHXCH;
Ja0rapu(@Msl. Crpours rpadux SAnnexc.yaeOHUK JUTAKTHYCCKOTO TEaTpa,
Jlorapudmuueckas norapupmuueckori (ynkiuuu kax | https://education.yandex.ru | rae mosnydeHHble Ha YpOKe
¢ynkuums, e€ cBoiicTBa U | OOpaTHOW K TOKa3aTeNbHOW U [ 3HAHHA OOBITPHIBAIOTCA B
rpadu. MCIIOMB30BAHME | HCHONB30BATE croiicrea | LECTA ObpasosarenbHas TeaTpalbHLIX NOCTAHOBKAX;
rpatuKa byHKIIn 1w | norapudumaeckoit dyHKuEH mnatrhopma  LECTA - | AMCKyCCHil, KOTOpBIE IAIOT
p yH _ p yH OHJIaliH 00pa3oBaTeNbHBIN | 00yYaromuMes
PCLICHIA ypaBHCHIH. PCLICHNS 3a1a4. npoekT (rosuchebnik.ru) | BO3MOKHOCTE NPHOGPECTH
Jlorapugpmuueckue Haxoxuts peueHus | Opaiin koA | OmBIT BeJleHUs
YpaBHEHHMSL. OcHoBHble | norapudmuueckux ypaBHeHuil c | https://externat.foxford.ru/ | xoncTpykTHBHOTO IHasOTa;
METOJbI pelieHus | MOMOIIBIO PaBHOCHJILHBIX MyneTHypOK IPYNIIOBOM  paboOTHl  MIIU
JorapupMUIECKUX mepexogoB  wiM  ocymectsmss | NLPS:/multiurok.ru/ paboTer
ypaBHEHUH. PaBHOCHIIBHBIE | IPOBEPKY KOpHEH I/IH(boy_p OK B _lapax, KOTOpeIC yHat
hexo emme https://infourok.ru/ o0yJaromuxcst KOMaHTHOM
nepexoasl B HICHUU N
pexon p paboTe W B3aUMOJCHCTBHIO
JorapupMUUECKUX c APYTUMHU
ypaBHEHHUH 00y4aIoIUMUCS;
Tpuronomerpuueckue Cunyc, KOCHHYC, JaBaTh ompenejienusi cuHyca, | Yuu.py https://uchi.ru/ WuununpoBanue u
BBIPA’KCHHUS U YPABHEHHUsI | TAHI'€HC U KOTAHTEHC | KOCHHYCa,TAHTeHca M KoTaHreHca | lIpocBemenue HOAACPIKKA
(22 9) YHCIIOBOTO apryMeHTa. | YMCIOBOTO apryMeHTa; a TaKKe https.//v prosv.ru/ HCCIICAOBATENLCKON
Poccuiickass 3J€KTpOHHAs | IESTEIBHOCTH
ApKCHHYC, apKKOCHHYC H | apKCHUHYCa, apKKOCHHYCa u _
mkosa https://resh.edu.ru/ | obydaromuxcss B pamkax
apKTaHIeHC YHCJIOBOTO | apKTAHTEHCA YUCIIa. K nace peanH3aIy -
apryMcHTA. IIpumensiTh OCHOBHBIC | https://www.yaklass.ru/ WHIUBUIYaTbHBIX u
TpuronomeTpuueckas TpUroHoMeTpuueckue  GopMmynsl | Supjekc.yueOHUK IPYIIIOBBIX
OKPYKHOCTb,  ONpPEAEIEHHE | UL npeoOpazosanus | https://education.yandex.ru | mcciaemoBaTeabeKux
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TPUTOHOMETPHUUYECKHIX TPUTOHOMETPUYCCKHUX BHIPAKCHUU. | / MIPOEKTOB, 4TO Jact
(byHKHHf;I YUCJIOBOTO HpI/IMeHﬂTL (bopMyHBI LECTA Oo0pa3oBareibHas O6y‘l£lIOH.[PIMC51
apryMenTa. TPUTOHOMETPHH I pelieHHs HJ‘IaT(l)ODMa LECTA - | BOSMOXKHOCT npuodpectu
OHJIAH 00pa30BaTeNbHBIN | HABBIK ~ CaMOCTOSTEIHLHOTO
OcHoBHbIE OCHOBHBIX TUIIOB : .
. npoekT (rosuchebnik.ru) pEeIIeHUs  TEOPETUUYECKOMN
TPUTOHOMETPHYECKHE TPUTOHOMETPUYECKUX YPaBHCHHH | o o HIKoMa | mpoGeMs, HABBIK
(opmyssl.  TIpeoOpasosanne https://externat.foxford.ru/ | remepupoBanus u
TPUTOHOMETPUICCKUX MynbTypOK oopmieHnss coOCTBEHHBIX
BBIPA)KECHUI. Pemenune https://multiurok.ru/ ujeH, HaBBIK
TPUTOHOMETPUYECKUX HH(bOY_POK YBaXKUTCIIBHOTO
ypaBHEHHT https://infourok.ru/ OTHOWICHHS K  YY)XUM
uaesM, OG(OPMIICHHBIM B
paborax JIPYTHX
HCCIIeIOBaTEICH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS
rnepexn ayIUTOpHEN,
apryMEeHTHPOBAHUS u
OTCTaMBaHUS CBOEHW TOYKH
3pEHMSI.
IMocsienoBaTeIbHOCTH U [MTocnenoBarensHOCTH, OnepupoBath  moHsiTHAMH: | Yuu.py https://uchi.ru/ YcraHoBIIeHHE
NMPOorpeccuu CIIocoObI 3aJlaHusl | TIOCIIEIOBATENbHOCTb, crioco6s! | IIpocBemienue AOBEPHTEIIBHBIX
(10 9) MOCJIEeI0BATEIbHOCTEHH. 3aaHusl  IT0CIEe0BATENbHOCTEN; https:/ /v prosv.ru/ OTHOHICHHH MCIKIY
. Poccuiickasi aneKTpoHHas | MeaaroruyeckKum
Merton MaTeMaTHYeCKOH | MOHOTOHHBIE W  OTpaHUYCHHBIC _
M mikoja https://resh.edu.ru/ | pabotHuKOM " ero
UHAYKIMA. MOHOTOHHBIE H | ITOCIIEIOBATEIHHOCTH; SIKnace 0By UAOIIHMECH,
OFpaHI/I‘-IeHHBIe HCCJIea0BaTh ITOCIICA0BATCIIBHOCTHU https//wwwyaklassru/ CHOCO6CTByIOHII/IX
IIOCJICAOBATCIIBHOCTH. Ha MOHOTOHHOCTH u HHIIGKC.Y‘IC6HI/IK MMO3UTUBHOMY BOCIPHUATHUIO
HUcropus aHaJIM3a | OTPAaHHUYCHHOCTb. https://education.yandex.ru | oGy4arommmMucs
0ECKOHEUHO MaJIbIX. [lonyyars mnpezacraBieHue o006 [ TpeOoBaHMi M TIPOCHD
Apudmernaeckas | ocHOBHBIX HIesx AHANM32 LECTA Oo6pasoBareiipbHas | egarornaeckoro
wiatopma  LECTA - | paOOTHHKA, TPHUBICUYECHUIO
reoMeTpuyecKas OECKOHEYHO MaJIbIX. § »
OHJIAMH 00pa30BaTEeNbHBIN | X BHUMAaHUS K
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IIPOrPECCHUH. JaBaTtp onpenenenue | 1poekT (rosuchebnik.ru) oOcykgaeMol Ha  ypoke
BeckoHEeYHO apu(MeTHIECKOi u | OHnaiin IKoJa | “H(pOpMAIMH, aKTUBU3ALNH
yBBIBAIOIIAS TEOMETPHHEECKas | T€OMETPHUECKOi TIPOTPeCCH. https://externat.foxford.ru/ | ux MI03HABATEIBHOM
porpeccus. CymmMma Jdoxa3biBaTh MYHI_’THypO_K ACATCIBHOCTH,
N g . https://multiurok.ru/
OECKOHEYHO vy6BIBaIOH_[eI/I CBOI/ICTBaapI/I(bMuGTI/I‘ICCKOI/I " | Pudoypox
reOMEeTPUIECKON reOMEeTPUYECKON IPOTPECCHH, | https://infourok.ru/
nporpeccuu. JIMHEHHBI W | HAXOIUTH CyMMY YJICHOB
OKCIOHEHIMAJBHBI ~ POCT. | MPOTPECCHH, a TaKkKe CyMMY
Yuco e. YIEHOB OECKOHEUHO YyObIBaroUIei
dopmyiia CJIO’KHBIX | TEOMETPUYECKON MPOrPECCUMU.
MpoueHTOB. Mcnonb3oBanue Hcnoab3oBaTbnporpeccun Juist
NPOTPEeCCHU Ui PEIeHHs | PElIeHUs  3a1ad  [PUKIATHOTO
peanbHBIX 3a7a4 | xapakTep.
NPUKIIAJHOTO XapaKTepa IpumensTp dopmymy
CJIO’KHBIX TPOLIEHTOB JJISl pEeIlIeHUs
3aJja4 U3 pealbHOM MPAaKTUKU
HenpepsbiBHbIE Henpepeiabie  QyHKIIH OnepupoBathb VYuu.py https://uchi.ru/ [ToGyxnenue

(pynxuun. Ilponssognas
(16 1)

n ux cBoucrBa. Touka
paspeiBa. ACHMIITOTBI
rpauKoB GYHKIMHA.
CaolicTBa byHKIHI
HENPEPBIBHBIX Ha OTpPE3KE.
Metox  uHTEpBalIOB A
pelieHus HEPABEHCTB.
IIpumeHeHne CBOMCTB

HENPEPBIBHBIX (QYHKIMHN 1715
pelIeHns 3a1a4.

IIepBas u BTOpast

NMOHATUSAMU: PYHKIINS
HENpepbhIBHAasE Ha OTpe3Ke, TOuKa

paspbiBa  (YHKLIHH, AaCHUMITOTa
rpaduka QyHKIINH.

IIpuMmeHsaTs CBOMCTBA
HEeNpepbIBHBIX  (QYHKIMHA A7

peleHus 3a1au.
Omnepuposarsp

HOHHTI/IHMI/I:HepBaH n BTOpasd

MIPOU3BOJIHbIE (PYHKIIMU; TTOHUMATh

¢usznyeckuifi W TreoMeTpUUYECKUi

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

LECTA OoGpazosareinbHas
mwiarpopma LECTA -
OHJIAMH 00pa3oBaTENbLHBIN

oOydJaronmxcsi  coOJI0AaTh
Ha YpOKe OOIIENpPUHATHIE
HOPMEI IIOBCJACHUA,
npaBuiga  OOLIEHHA €O
CTaplIUMHU
(menaroru4eckuMu
paboTHUKaMU)

" CBEPCTHUKAMH
(oOy4arommmucs),
TPUHIIHITBI
JUCILIATIIMHBI

¥ CaMOOpraHHU3alllu;

yueOHO
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MIPOU3BO/IHBIC GyHKIUY.
Ornpenenenue,
reOMETPUYECKUI u
buznueckuit CMBICTT
MPOU3BOAHON.  YpaBHEHHUE
KacaTelbHOH K  Tpaduky
byHKIHH.
[IpounsBoaHbIe

3JIEMEHTApPHBIX (byHKIHA.
[IpounsBonHas CyMMBI,

MPOU3BENICHUS, YAaCTHOTO H
KOMIO3UIINHU (PYHKIIHIA

CMBICJI TIPOU3BOJHOMW; 3aIMCHIBATH
YpaBHEHUE KacaTeIbHOM.

Beruncaars IIPOU3BOJHBIC
CYMMBI, IPOU3BEIECHNUS, YACTHOIO U
CIIOKHOHM (YHKIIUH.

M3yuarbnponsBogHbie
JIEMEHTAPHBIX (QYHKIMH.

Hcnoab3oBarb
TEOMETPUUECKUI ¥ (U3UIECKUI
CMBICJI IPOU3BOJIHOM JUIsl PELICHHUS
3a1a4

npoekT (rosuchebnik.ru)
Ounain IIKoJa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
Hudoypox
https://infourok.ru/

IToBTOpEHHE,
00001IICHME,

cHCTEeMAaTH3alus 3HAHUHI
24)

OCHOBHBIE
Kypca anredpsl
MaTeMaTH4YCCKOrO
10 xiacca,

MMOHSATHUS
M Hayal
aHaInu3a
000011ICHHE U
cucTeMaTu3aIus 3HaHui

HpI/IMeHﬂTb OCHOBHBIC

IIOHATUA KYypcCa aJ'IFe6pLI 1 Haydal

MaTEMaTUYeCKOro  aHaiuu3a Ul
peumieHuss 3amad U3 pEATBHOM
KHU3HU n APyrux IIKOJBbHBIX
IIpeaMETOB

Yuu.py https://uchi.ru/

IIpoceemienue
https://prosv.ru/
Poccuiickast snekTpoHHas
mikouta https://resh.edu.ru/
SKnacc
https://www.yaklass.ru/
Sunexc.y4eOHIK
https://education.yandex.ru
/

LECTA Oob6pa3zoBarenbHas
miardbopma  LECTA -
OHJIaliH 00pa30BaTENLHBII
npoekT (rosuchebnik.ru)
Oumnain IIIKOJIa
https://externat.foxford.ru/
MynbTHypOoK
https://multiurok.ru/

[IpuBneyenne  BHUMaHUS
o0yJaromuxcs K
[IEHHOCTHOMY aCTIeKTy
M3y4aeMbIX

Ha ypOoKax SIBJICHUI,
opraHmzanus ux paboThl ¢
MOJy4aeMoll  Ha  ypOKe
COLIMAJIBHO 3HAYUMOM
uHpopmanuen —
WHUIUUPOBAHUE ee
o0CcyXIeHuUs,
BBICKa3bIBAaHUS
00yJaroIUMHUCS CBOETO

MHEHUS 10 €€ I[OBONY,
BBIpaOOTKM CBOEro K HeW
OTHOIICHHUS;
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HNudoypox
https://infourok.ru/

11 kmacc (136 yacoB)

Ha3Banue pa3aena
(Tembl)
(K0JIM4€eCTBO YacoOB)

OcHoBHOe conep:kanue
pasaesa (TemMbl)

OcCHOBHBIE BHIBI
AeATeJIbHOCTH 00y4aroluxcs

JJIeKTPOHHBbIE
oOpa3oBaTejibHbIE

pecypcbl

JlocTHKeHHU e
JIMYHOCTHBIX
pe3yJbTaTOB B paMKax
peanu3alMu MOAYJIs
«IkoJIBbHBIA YPOK»
pabo4eii nporpamMMbI
Bocnuranus (mo

pasaesam)
HccaenoBanune pyHkumii [Tpumenenue Crpours rpapuk kommosuuuu | Yuu.py https://uchi.ru/ YcraHoBiieHUE
C IOMOUILIO MIPOU3BOIHOM K | QyHKIMI c MOMOILBIO [Mpoceerenune HOBCPUTCIIbHBIX
NPOM3BOXHON WCCIIEN0BaHNI0 (DYHKIUH Ha | 2JEMEHTAPHOTO HCCIENOBAaHUS U https.//v prosv.ru/ OTHOHICHHH MCKIY
. Poccuiickasi 3JeKTpOHHAS | MIEIarOrHYSCKUM
(24 9) MOHOTOHHOCTh 1 | CBOMCTB KOMITO3UIIUH. _
. C mkosna https://resh.edu.ru/ | paboTHukoM U ero
IKCTPEMYMBI. aXO0XKJICHHE TPOUTH TCOMETPHYCCKAS | gpe o . - OBy UAIONHMELCH,
HaUOONBIIEro ¥ | 00pasbl ypaBHEHHH M HEPAaBEHCTB | hitps://www.yaklass.ru/ CIIOCOOCTBYIOIINX
HanMCHBIICTO 3HA4YCHH:A | HA KOOpI[HHaTHOfI IIJIIOCKOCTH. ﬂH}ICKC.y‘Ie6HI/IK IMO3UTUBHOMY
HEMPEepHIBHONH (YHKIUK Ha Hcnoan3oBath mpomssoanyro | hitps://education.yandex.ru | BocnpusTuio
OTpE3KE. JUISL  UCCeoBaHus (YHKIMH Ha [ 00yqarOIMMHCS
Tprmererue MOHOTOHHOCTD M KCTPEMYMBI; LECTA OobGpazoBarenbHas | TpeOOBaHUH M IPOCBO
. mwiardbopma  LECTA - | megaroru4eckoro
MIPOU3BO/THOM JUIS | HAXOIUTh HanOoJIbIIICe u y -
OHJIAMH 00pa30BaTe/IbHBIN | paOOTHHKA, MPUBICUCHUIO
HAXOXJCHUS  HAWIYYIIErOo | HAMMCHbIIES 3HAYCHHUS (YHKIIUU upoexT (rosuchebnik ru) X BHIMAHIS K
pelicHUsT B NPUKIAIHBIX | HEIIPEPHIBHOM Ha OTPe3Ke; | Onnaiin IKONa | 00CYXKIaeMOH Ha  ypoKe
3ajjauax, Ui ompeneneHus | crpouth rpaduku ¢GyHkuui Ha | https://externat.foxford.ru/ | uadopmarum,
CKOpPOCTH u YCKOPEHHS | OCHOBaHUHU npoBenénHoro | MynbTuypok aKTUBHU3alINA nx
https://multiurok.ru/ NI03HABATEIBHON
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npouecca, 3aJJaHHOTO | MCCIIEJOBAHUSI. HNnudoypox JeATEIIbHOCTH;
dopmyJioii nik rpadEKOM. HMcnoab3oBate npomssoxuyio | Nitps://infourok.ru/
Komnosunust QyHKIui. | [is  HaXOXICHHUS  HAMITYYIIEro
['eomerpuueckue 00pa3bl | pelIeHus] B TNPHUKIAAHBIX, B TOM
YpaBHEHUI M HEPaBEHCTB HA | YHCJIE COLMHUAIBHO-SKOHOMHUYECKHUX,
KOOPJMHATHOM IIOCKOCTH 3ajayax, TSt OIpeeICHUs
CKOPOCTH M YCKOpPEHHs Hpolecca,
3aJJaHHOTO bopmynoit WIN
rpaduKoM.
MoayyaTts mnpeacTraBjieHue o
NPUMEHEHHA  TPOW3BOJHOH B
Pa3IMYHBIX OTPACIIAX 3HAHHUH
IlepBooOpa3Hasi u [lepBooOpasHas, OnepupoBath  moHsiTHAME: | Yuu.py https://uchi.ru/ [ToGyxnenue
HHTErpaJj OCHOBHO€E CBOMCTBO | IepBOOOpa3Has W ONpeeICHHBIN IIpocBemenne 00y4aromuxcs coobnoaaTh
(12 v) MepBOOGPA3HBIX. nnTerpan. Haxomutn https://vprosv.ru/ Ha ypOKe OOIICTIPHHSATHIC
[TepBooOpasubie MepBOOOpa3HbIE JJIEMEHTAPHBIX POCCHHCKM. PJICKTPOHHAT | HOPMBI HOBC/CHMA,
. N mikona https://resh.edu.ru/ | mpaBuaa  OOIIEHHS  CO
AIIEMEHTAPHBIX yHKUMA. | QYHKUMHA M BEIMHCIATE MHTEIPAT | gpe . .. R —
papnina Haxoxienns | mo  dopmyne  HeootoHa  — | hitps://www.yaklass.ru/ (memaroruyecKuMu
epBOOOPa3HBIX. JleiiOnuna. STapexc.yaeOHIK paboOTHHUKAMK)
Wurerpain. Haxoauts miomaan mmiockux | hitps://education.yandex.ru | u CBEpCTHUKAMU
I'eomerpuyecknii cMbICI | (pUryp U 00BEMBI TET C MOMOIIbIO [ (oOyHarormmuCs),
UHTErpaa. Brruucnienue | onpenenéHHOro MHTErpaa. LECTA O6pasosatenbhas | MpHHIMIEL yueOHoH
OTIpeNIeNIEHHOT0  MHTerpajia 3HAKOMHUTBCSH C HﬂaT(?OpMa LECTA - | AMCHHIHIHBL
OHJIAH 00pa30BaTeNbHBIN | M CAMOOPTaHU3AIINY;
10 dbopmyrne | MaTeMaTHYEeCKUM poexT (rosuchebnik.ru)

Herorona—JleitOHuta.
[IpumeHeHne uHTETpaNa

IUIT HaXOXKICHUS ILIOIaneH

IUVIOCKUX (GUryp U 00BEMOB

MOJICIUPOBAaHWEM Ha  TpUMEpe

b depeHIIMATbHBIX YpaBHEHUI.
[lonyuyaTe mnpencraBieHHE O

3HAYCHUU BBCACHUA IIOHATHUA

Oumntaiin IIKoJa
https://externat.foxford.ru/
MynbTHypOoK
https://multiurok.ru/
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TCOMCTPHUICCKUX TCII.

HHTCTrpajia B pa3BUTUHU MATCMATUKHU

HNudoypox

IpumepsI pelIeHuit https://infourok.ru/
Qg epeHIaIbHbIX
YpaBHEHUH.
Maremarnueckoe
MOJICIIUPOBAHUE  PEaTbHBIX
IPOIECCOB € MOMOIIBIO
QG epeHIaIbHbIX
ypaBHEHUI
I'padpuxn Tpuronomerpudeckue Hcnoab3oBath uudposbie | Yun.py https://uchi.ru/ [IpuBieyeHre BHUMAaHUS
TPUTOHOMETPHUYECKUX (GyHKIMM, WX CBOWCTBa U | pecypchl TSt nocrpoenus | lIpocserenne 00yHarOLIIXCS K
QyHKuuii. rpaQuKH. rpauKoB  TPUTOHOMETPUUYECKHX htps:/ /U prosv.ru/ HCHHOCTHOMY acreKTy
Tpuronomerpuyeckue Ot60p KOpHEH | (YHKIIMU M U3YUEHHSI UX CBOMCTB. POCCHHCKaﬂ_ DJICKTPOHHAA | H3YHACMBIX .
mkona https://resh.edu.ru/ | mva  ypokax  sIBICHHIA,
HepaBeHCTBa TPUTOHOMETPHUYECKUX Pematn TPUTrOHOMETPHYECKHE | gre oo OPraH3AINS UX PAGOTH ¢
(16 1) YPaBHCHHH €  TOMOIIBIO | YPABHEHHUS M OCYIIECTBIATE OTOOP | hitps://www.yaklass.ru/ NoJTy4aeMoil Ha  ypoke
TPUTOHOMETPUUIECKOMN KOpHEH c IIOMOUIBIO | SIH/IEeKC. y4eOHUK COLIMAIBHO 3HAYUMOU
OKPY>KHOCTH. TPUTOHOMETPHUYECKOU https://education.yandex.ru | napopmarmei -
Pemenne OKPY’KHOCTH. [ HHUIHNPOBAHHC cc
TPUTOHOMETPUIECKUX MpumensTh bopmyIbl LECTA Obpasosarenbhas | obeyxkaeHud,
HEpaBEHCTB TPUTOHOMETPHUU  JJIsl  pEIeHHUs HHaT(?ODMa LECTA - | BbrekashInaru
OHJIaliH 00pa3oBaTelbHBIN | OOYYAIOIIUMHUCA  CBOETO
OCHOBHBIX THIOB | 1hoekr (rosuchebnik.ru) MHEHHS 10 €€ TOBOJY,
TPUTOHOMETPHICCKUX HEPABCHCTB. | Oniaiin IIKOJa | BBIPAOOTKM CBOEro K Hel
Hcnoas3oBath nudpossle | hitps://externat.foxford.ru/ | orHoIIEHUS;
pecypebLuii  mocTpoeHus  u | MyJIbTHYpPOK
HcCeoBaHHs TpabuKoB GyHKI https://multiurok.ru/
Hndoypox

https://infourok.ru/
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HppanuoHaibHble,
MoKa3aTeJibHbIe U
sorapugmuyeckne
HEePaBEeHCTBA

24 4)

OcHoOBHBIE METO/IbI
pelIeHusl TMOKa3aTeNbHBIX U
JOTapuPMHUECKUX
HEPaBEHCTB.

OcHOBHBIE METOIbI
pelICHUsT  UPPAIMOHATBHBIX
HEPaBEHCTB.

I'padmyeckne  MeTOIBI
pelieHusl MppanruoHaIbHbIX,
MOKa3aTeIbHBIX u
JOTapuUPMHUECKUX

ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

IIpuMeHATH CBOMCTBA
IIOKa3aTeIbHON u
norapupmuueckoir  QyHKIME K
PELICHUIO ITOKa3aTeNbHbIX u

Jorapu(pMUUECKUX HEPABEHCTB.

Ob0ocHOBAaTH PABHOCUJILHOCTD
NepEeX00B.

Pemiate uppanuoHanbHbIE U
KOMOWHHUPOBAaHHBIE HEPABEHCTBA, C
IIOMOLIBIO PaBHOCUIIBHBIX
MIEPEXO0/I0B.

Hcnoan3zoBate  rpaduueckue
METO/bl U CBOMCTBAa BXOJAIIUX B
ypaBHEHHE HEpaBEHCTBO

GyHKIUH 1715 peltieHus 3a1a4u

U1

Yuu.py https://uchi.ru/
[Ipocsemenue

https://prosv.ru/
Poccuiickas anexTpoHHas
mkoJja https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
SAnnexc.yaeOHUK
https://education.yandex.ru
/

LECTA O6pasoBarenbHas
mwiardbopma  LECTA -
OHJIaliH 00pa30oBaTENILHbII
npoekT (rosuchebnik.ru)
Oumntaiin IIKOJIa
https://externat.foxford.ru/
MynbTypoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/

Hcnons3oBanne
BOCIIMTATEIbHBIX
BO3MOKHOCTEH

coZiep KaHus y4eOHOTO
npeameTa gyepe3
JIEMOHCTPAITUIO
oOyJaronmMcs TPUMEPOB
OTBETCTBCHHOTIO,
IPaKIAHCKOTO TIOBEICHMS,
MIPOSIBIICHUS
YyeJIOBEKOIIO0US U

00OpOCepIeYHOCTH, Yepes
moabop
COOTBETCTBYIOIIUX
TEKCTOB JIJI YTEHHMS, 3a/1a4
TSt pelIeHus,
MPOOJIIEMHBIX CUTYaIui
JUIs1 OOCYXKJIEHHSI B KJ1acce;

KoMmmiekcHble unciia
(10 9)

KommiekcHnle  umcia.
Anrebpanyeckas "

TpUTrOHOMETpHUUECKast POPMbI

3aMucu KOMIIJIEKCHOTO
qucia.
Apudmernueckue

orepanuu ¢ KOMIUIEKCHBIMU
YHUCIIAMHU.
Nzobpaxkenune

OnepupoBatb  NOHATHSAMM:
KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIIJIEKCHBIX YHCEN.

IIpeacraBassTh KOMIUIEKCHBIE
yucaa B anrebpanyecko U
TPUTOHOMETPUUECKOIN bopme.
BbinoaHaTs apupmeTHyecKue
orepaiy ¢ HUMH.

HN3o6paxarh KOMILJIEKCHBIE

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

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

LECTA OoGpazosareinbHas

IIpumeHeHne Ha ypoke
MHTEPAKTUBHBIX bopm
paboThI ¢ 0O0YyYAIOLTUMHUCH:
UHTEJJIEKTYaJIbHBIX — WID,
CTUMYJIMPYIOIINX
MI03HABATEJIbHYIO
MOTHBALUIO
00yJaronuxcs;
JUAAKTUYECKOrO  Tearpa,

r7I€ MOJYYEHHBIE HA YPOKE
3HAHUS OOBITPHIBAIOTCS B

31



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

KOMIUIEKCHBIX ~ YHCEJI  Ha
KOOPAMHATHOW IIOCKOCTH.
dopmyiia Myagpa.
Kopuu n-oii crenenn u3
KOMILJIEKCHOTO YHUCJIa.
[Ipumenenue
KOMILJIEKCHBIX

YuCeil A

pemieHusT  (QU3MUECKUX U

TCOMCTPHUICCKUX 3aaayd

4qyucIa Ha KOOPJIMHATHOMN
IIJIOCKOCTH.
Hpumenstey hopmyny Myaspa

n 1[ojdydatb IpEACTaBICHUE O

KOPHSIX n-oif CTETIEHU U3
KOMILJIEKCHOTO qucha.
3HAKOMUTBCA C  MpUMEpaMu

IMPUMCHCHUSA KOMIIJICKCHBIX YHCCII
IJide pelICHUA TCOMETPUUCCKHUX H
¢bu3nveckux 3a1aq

mwiarpopma LECTA -
OHJIaliH 00pa3oBaTeILHBIN
npoekT (rosuchebnik.ru)
Ounnaiu IIKOJIa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

TeaTpaJbHbIX
IOCTAaHOBKAX; JUCKYCCHUH,
KOTOpbIE JIA0T
oOyJaromumcst
BO3MOXXHOCTh NPHOOpECTU
OTIBIT BEJICHUS
KOHCTPYKTHUBHOI'O
JIAaJIora; IPyIIIOBOMN
paboTHI WK pabOTHI

B Iapax, KOTOpBIE y4ar
oOyJaromuxcst KOMaHIHOU

pabote u
B3aUMO/ICHCTBUIO c
JPYTMMH 00y4aroIuMHUCS;
HatypaJibHble U 1ejbIe Harypanbable U 1enbie OnepupoBath  moHsiTusiMu: | Yun.py https://uchi.ru/ WuunuupoBanue u
qucIa qyucia. HaTypanmbHOe M 1enoe uucio, | [IpocBerienue ITOACPKKa
(10 v) [Ipumenenue MHOKECTBO HATYPAILHBIX M IEJBIX hitps:/ /u prosv.ru/ HCCIeNoBaTeILCKON
Poccuiickast 3J€KTpOHHAsS | IEATEIBHOCTH
NPU3HAKOB JETTMMOCTH | YHCEL. _
mkouna https://resh.edu.ru/ | oOydarommxcss B pamkax
neneix yncen, HOJ nu HOK, Hcnonb3oBarbnpu3HaKu IKnace peanusarun ML
OCTaTKOB MO  MOJAYJIO, | IETMMOCTH LENBIX YHMCEN; OCTAaTKH | hitps://www.yaklass.ru/ WH MBIy IbHBIX "
aJiropuT™Ma Esxkmumamia | mo  momymo, HOJ wu  HOK | Supexc.yuebunk IPYIITOBBIX
pelleHMs 3a7ad B UENBIX | HATYpalIbHBIX  uMcen; anroputwm | https://education.yandex.ru | uccnenoBaTenbCKux
quciiax EBknupanns pemienus 3anad. [ IIPOCKTOB, qTo nact
3anHCHIBATE HATYpATBHBIE LECTA OobpazoBarenbHas | 00ydarommumes

qucila B pas3IMYHBIX IMO3UIITMOHHBIX
CUCTEMAaX CUHHCIICHUA

mwiarpopma LECTA -
OHJIAWH 00pa3oBaTENbLHBIN
npoekT (rosuchebnik.ru)
Ounaitn IIKoJa
https://externat.foxford.ru/
MynbTypoK
https://multiurok.ru/

BO3MOXXHOCTh NPHOOpECTH
HAaBBIK CaMOCTOSITEIBHOIO
pelIeHUsl TEOPETUYECKON

pOOJIEMBI, HaBBIK
TeHEPUPOBAHUS u
odopmiieHus

COOCTBEHHBIX HJICH, HAaBBIK
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HNudoypox

YBAXXUTCIIBHOI'O

https://infourok.ru/ OTHONICHUS K  YYXKUM
uaesM, Oo(QOpPMIICHHBIM B
pabotax Jpyrux
uccienoBareneii, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepen ayAuTOpHEH,
apryMEHTHPOBaHUS "
OTCTAaMBaHUsl CBOEU TOYKHU
3pEHHSI.
Cucremsl Cucrema " OnepupoBath  moHsiTusiMu: | Yun.py https://uchi.ru/ YcraHoBIiieHUE
PauMOHAJIbHBIX, COBOKYITHOCTbh YPABHECHU. cucrema u coBokymnHocTs | [IpocBerenne AOBEPUTCIIBHBIX
HPPANMOHATLHBIX PaBHOCHIIbHBIE ypaBHEHHUI u HEPABEHCTB; https:/ /U prosv.ru/ OTHOIMCHHH MCKIY
Poccuiickasi >neKTpOHHAs | EAarOrMYECKHM
NMO0KA3aTeJbHBIX H CHCTEMBI u CHCTEMBI- | pelLIeHne CHUCTEMBI WIN _
mikosia https://resh.edu.ru/ | padoTHUKOM u ero
CIIEJICTBUSI. COBOKYITH ;
JorapugpmuyecKux it YIIHOCTH; PABHOCHIIBHBIC | ¢rpe oo oGy uaromIMICS,
ypaBHeHMii OcHOBHBIE METOJIbI | CHCTEMBI U CUCTEMBI-CIIE/ICTBUSL. https://www.vaklass.ru/ CIIOCOBCTBYIOIIX
(12 v) peLeHust CUCTEM u Haxoauth pemienust cucreM | | Slapexc.y4eOHuK HO3UTHBHOMY
COBOKYITHOCTEN COBOKYITHOCTEH nensix | https://education.yandex.ru | BocpusiTuio
palrOHAIbHBIX, palMOHAIBHBIX, UPPALUOHAIBHBIX, [ 00yqarOIMMHCS
HPPAIHOHATHHEIX, T — a1 | LECTA OOpasosarenbras | TpeOOBaHHH ¥ TIPOCHO
. mwiargopma  LECTA - | megaroruyeckoro
NOKa3aTeIbHBIX U | morapupMUYEecCKuX ypaBHEHUH W ¥ .
OHJIalH 00pa3oBaTeNbHbIN | paOOTHUKA, MPUBICUECHUIO
JorapuQMUIECKUX HCPAaBCHCTB. npoekT (rosuchebnik.ru) ux BHUMAaHUS K
YPaBHCHHHU. IIpumensiTe CUCTEMBI | OnuaiiH 1IKoJda | o0cyKaaeMoil Ha ypoke
[Tpumenenue YPaBHEHMI K peIIeHUI0 TeKCTOBBIX | https://externat.foxford.ru/ | uadopmarium,
ypaBHeHHﬁ, CHUCTEM M | 3aJa4 W3 Pa3IMYHBIX oOmacreit MYJIBTI/IYPOK AKTUBU3aAllNU ux
HepaBEHCTB K  pelleHMio | sHaHmii W  peanbHoi  sxwmsmu; | NPS:/multiurok.ru/ HOSHABATCIBHOM
MaTeMaTHYECKUX 3a/7a4 W | HHTEPNPeTHPOBATH TIOTYYCHHBIC MH(boy.pOK ACATCILHOCTH,
https://infourok.ru/
3amad u3 Pa3UYHBIX | PEIICHHMS.
oOrnacreil HayKu U peanbHOU Hcnoas3oBarb nudposbie
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JKU3HH, HMHTEpIpPETALNS

MOJIYYCHHBIX PC3YJIbTATOB

pecypchl

3axayu ¢ napamMeTpaMu
(16 v)

PanumonannHbIC,
HUppalMOHAJIBHEIE,
MOKa3aTeJIbHEIE,
JorapupMuIecKue n
TPUTOHOMETPUYECKHUE
ypaBHEHUs, HEPaBEHCTBA W
CHUCTEMBI C ITapaMeTpaMHu.

[TocTpoenne u
UCCIIEJOBAHNE
MaTEeMaTUYECKUX  MOJenen
pEalbHBIX ~ CUTyauud ¢
IIOMOUIBIO YpaBHEHUH,
CHUCTEM ypaBHEHUH u

HEPABEHCTB € TapaMeTpaMu

BpiOupaTs crnoco0 pemeHus
paloOHaIbHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeIbHbIX,
Jorapu(pMUIECKUX u
TPUTOHOMETPUYECKUX YPAaBHEHUMN U
HEPaBEHCTB, COJIEPKAIINX MOIYJIH
Y TlapaMeTphl.

IIpumensaTs rpadudeckue u
QHATUTUYECKUE  METOABl  JIA
pellleHrs ypaBHEHUN U HEPaBEHCTB
C  MapameTpamy, a

uccienoBaHue QyHKIMN MeTogaMu

TaKXKC

MaTeMaTHYeCKOTo aHalln3a.
Crpoutrp u
MaTeMaTHYECKHE

HCCJIeI0BATH

MOJETN
pEaNbHBIX CHUTYallMd C MOMOIIBIO
YpPaBHEHUI, HEPABEHCTB U CUCTEM C

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

https://prosv.ru/
Poccuiickasi snekTpoHHas
mkosa https://resh.edu.ru/
SKnacc
https://www.yaklass.ru/
SAnnexc.yaeOHUK
https://education.yandex.ru
/

LECTA Oob6pa3zoBaTrenbHas
mwiardbopma  LECTA -
OHJIAMH 00pa30BaTENIbLHbIN
npoekT (rosuchebnik.ru)
Ounnaitn IIKoJa
https://externat.foxford.ru/
MynbTypoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/

[ToGyxnenue
oOydJaronuxcsi co0JIr01aTh
Ha ypOKe OOIICNPHUHATHIC
HOPMBI HIOBE/ICHHUS,
npaBuiga  OOIIEHUS  CO
CTapUIMMHU
(megarornyecKuMu
pabOTHHUKAMN)

" CBEpPCTHUKAMHU
(oOyuaromumucs),
HPUHIIHIIBI y4eOHOi
JTCIUTLTHHBI

¥ CaMOOpTaHHU3alnHy;

napaMeTpamMmu

IMoBTOpEHuUE, OCHOBHBIC TIOHATHS H MoaennpoBats peanbuble | Yuu.py https://uchi.ru/ [MpuBrievyeHre BHUMAaHUS

00o0menue, METOJIBI Kypca, 0000Ie e U | CMTyallul  Ha  s3bike  anre6psi, | IIpoceenienue o0y4aromuxcs K

CHCTEMATH3ANMS 3HAHUI | CHCTEMAaTH3aIlus 3HAHUM COCTABJIATH BBIPAXKEHUS, https.//v prosv.ru/ [ICHHOCTHOMY  aCTIeKTy
Poccuiickasi 3JIEKTpOHHAsS | M3ydaeMbIX

(12 9) yYpaBHEHUsl, HEpPABEHCTBA U MX . .

mkosna https://resh.edu.ru/ | Ha  ypokax  sIBJIICHHH,

CHCTCMBL  TO  yCIOBHIO  3a/a4H, | qripace OpraHus3anusi ux padoThI C

HCCIe0BaTh HOCTPOCHHBIC | hitps://www.yaklass.ru/ NoJy4aeMoil Ha  ypoke

MOZCIIN C UCIIOJIb30BAHUEM | SIHeKC. yaeOHUK COILMaJIbHO 3HAYUMOU
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anmnapara anreOpsl,
HHTEPNPETHPOBATH TOJYYCHHBIH
pe3yibTar.

Mpumensitb  QyHKIMHA  JUIS
MOJICIIMPOBAHUSI W HCCIICAOBAHUS
peabHBIX MPOIECCOB.

PemaTth npukiagHbie 3a1a4uu, B
TOM qrcie COLIMAIBHO-
9KOHOMHYECKOTO M (U3HYECKOTO
XapakTepa, CpeJCTBaMH alreOpbl 1

MaAaTEMaTHYCCKOIro aHajlin3a

https://education.yandex.ru
/

LECTA Oobpa3zoBareiabHas
wiarpopma  LECTA -
OHJIAMH 00pa30BaTEILHbBIN
npoekT (rosuchebnik.ru)
Ounnaitn IIIKOJIa
https://externat.foxford.ru/
MyneTrypOoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/

nHpopmaruen —
WHUITUUPOBAHUE ee
o0CyXIeHMS,
BBICKA3bIBAHUS
OO0yYaroIIUMHUCS  CBOETO

MHEHHSI 10 €€ TOBOJIY,
BBIPaOOTKH CBOEro K Hei
OTHOIIICHUS;

35



https://education.yandex.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/

PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU S

ey u3yvennsi yueOHOro Kypca

['eomerpus sBisgeTcs OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BO3MOKHOCTh N3YUYEHUS JUCHUIUIMH €CTECTBEHHOHAYYHON
HaIIPaBJICHHOCTH M MPEAMETOB T'yMAaHHUTAPHOTO LHKIA. [IOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dbopMupyeMoe mpuU H3YyYEHHUH OOYYAIOUIUMHCS MOHSITUMHBIX OCHOB TE€OMETpUH, IIpH
JI0OKa3aTeJIbCTBE TEOPEM M IOCTPOCHUM IENOYKH JIOTUYECKUX YTBEPXKICHUM IpU pPELICHUH
F€OMETPUUYECKUX 3aJady, yYMEHHUE BBIIBUraTb M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 33/1a4 €CTECTBEHHOHAYYHOTO IIMKJIA, B YACTHOCTH (DU3MYECKHUX
3a/1a4.

Llenb ocBOEHMS MPOrpaMMbl y4eOHOTO Kypca «l'eomeTpusi» Ha yriayOIEHHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOy4YalOMMXCSl TP W3YUYEHUH TEOMETPUH, Kak
cocTaBlsioleil mpeaMeTHON oOmactu «MaremaTuka U HHGpOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCIOJIb30BaHUS Oojiee TIyOOKUX T€OMETPUYECKHX 3HAHUHU U
NEeHCTBUH, cHelU(UUHBIX T€OMETPUH, U HEOOXOJUMBIX Ui YCHEIIHOTO MPO(EeCCHOHAIBHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BAaHUEM MAaTEMAaTHUKH.

[TIpropuTeTHEIME ~ 3a7adaMu  Kypca TE€OMETpPHH Ha  YIIyOJI€HHOM  ypOBHE,
PaCIIMPSIONIMMH U YCHIIMBAIOUIMMHU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

® pacHIMpEeHHE TMPEJCTaBICHUS O T[EOMETPUM KaK YacTd MHUPOBOM KyJIbTypbl U
dbopMUpOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

¢ popmupoBaHUE MpEACTaBICHHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak O BaKHEHUIIUX
MaTE€MaTUYeCKUX MOJENAX, [O3BOJSIOIIMX ONUCHIBAaTh M HW3Yy4yaThb pa3Hble SIBICHUS
OKPY’KaloIller0 MUpa; 3HaHHE MOHATUHHOTO anmnapara no pasaeny «CTepeoMeTpus» MIKOJIbHOTO
Kypca reOMeTpHH;

¢ popmupoBaHUE YMEHHUS BJIAJETh OCHOBHBIMH MOHSATHUSMHU O TPOCTPAHCTBEHHBIX (purypax
U UX OCHOBHBIMH CBOWCTBaMH; 3HAHHE TeopeM, (GOpMynT U yMEHUE UX MPUMEHSITh; YMEHHS
JIOKa3bIBaTh TEOPEMBI 1 HAXOIUTh HECTaHJApTHBIE CIIOCOOBI PELICHUS 3a1a4;

e ¢opMupOBaHHE YMEHHUS paclo3HaBaTh Ha YepTeX aX, MOJENAX U B PEATbHOM MHpPE
MHOTOTPaHHUKHU U TeJa BPALIEHUs; KOHCTPYUPOBATh N'€OMETPUUECKUE MOJIETH;

e popmHupoBaHME  MOHUMAHUS  BO3MOXKHOCTM  aKCHOMAaTHYECKOIO  IMOCTPOEHHUS
MaTeMaTHUYeCKUX TEeOpHil; (pOopMUpOBaHHWE MOHUMAHHUS POJIU AKCHUOMATUKH TPU MPOBEICHUU
pacCyKICHUN;

e popmHupoBaHUE yMEHHUS BIIAJIETh METOJAMHU J0Ka3aTeIbCTB M aJTOPUTMOB pEIICHHUS;
YMEHHUSI KX [PUMEHATHb, NPOBOJUTH JOKA3aTEIbHBIE pACCYXKIACHHUS B XOJE PpELICHUS
CTEpEOMETPUYECKUX 3a7ad W 3aJad C NPaKTHUYECKUM cofepkaHueMm; (OopMUpOBaHUE
MPEJICTaBICHUST O HEOOXOIUMOCTH JOKa3aTeNbCTB MPU OOOCHOBAHMHM MaTEeMaTHUYECKHX
YTBEPKICHUMN U POJIM AaKCUOMATHUKHU B IIPOBEACHUN JE€AYKTUBHBIX PACCYKICHUM;

®pa3BUTHE U COBEPIICHCTBOBAHWE HHTEIUICKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yJaromuxcsi, TMO3HABATEIbHOW aKTUBHOCTH, HCCIEIOBATENIbCKUX YMEHHH, KPUTUYHOCTH
MBILUIEHUS, HHTEPECA K U3YYEHUIO T€OMETPUH;

e hopmupoBanue (HYHKIIMOHATBFHOW TPAMOTHOCTH, PEICBAHTHONW TE€OMETPHH: YMEHUS
pacmo3HaBaTh TMPOSIBICHUS T€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUSX W MPH U3yUYEHUU APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
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3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHUS PEATbHBIX CHUTYallMH, MCCIEeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OcHoBHbIE cozieprkarenbHble TUHUH Kypca «'eomerpun» B 10—11 knaccax: «IIpsimble n
IUIOCKOCTH B NIPOCTPAHCTBE», «MHOrorpaHHukn», «Tena BpaieHus», «BeKTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «J|BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe B dDenepaibHOM TOCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
cpenHero obimiero o0pa3oBaHus TpeOOBaHHE «yMETh ONEPUPOBATH MOHATHUSMUY», PEIECBAHTHBIX
reoMeTpur Ha yriayOonéHHoM ypoBHe o0OyudeHuss B10—I11 kiaccax, OTHOCHTCA KO BCEM
COJIep)KaTeNbHBIM  JIMHUSAM y4yeOHOro Kypca, a (opMHpOBaHHE JIOTHYECKHX YMEHUUH
pacnpenensercss HE TOJbKO II0 COJEp)KaTelbHbIM JIMHUSM, HO U IO TrojaM oOOydeHus.
Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NMPEAMETHBIM pe3yjibTaTaM OCBOCHHs paboueit
IPOTPaMMBI, PacIpeaeIEHHBIM 10 TOAaM O0yUYEHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIPOCaM O0ydYarolrecs oO0paliaanch HEOAHOKPATHO.
OTO TMO3BOJSIET OPraHMU30BaTh OBJIAJIEHUE TEOMETPUYECKUMHU TOHATUSMU W HaBbIKAMU
MOCIEA0BATENbHO U MOCTYNATENbHO, C COOJIIOJICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYAaTh B OOIIYI0O CHCTEMY TE€OMETPUYECKUX NPEICTABICHUN OOy4yaroumxcs,
pacuupsis u yray0ssis e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

—co3gartk ycnoBus uia auddepeHnuanuyu  00ydeHUs, MOCTPOCHHS HWHIUBUIYATbHBIX
o0pa3oBaTeNbHbIX MporpamMM; o0O0ecleuuTh YriayOnEHHOE M3yuyeHUE TeOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

— HOJTOTOBUTHh OOYYAIOIIUXCS K MPOJAOKEHUIO U3YUYECHUS MAaTEMAaTHKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIUM U MpodeccrOHAIbHBIM
o0pazoBaHHEM.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

B VYuebnoMm mane Ha uzydeHue yriyonéHHoro kypca reomerpun B 10—I11 kmaccax
OTBOAUTCS 3 y4eOHBIX yaca B HEJEN0 B TEUEHUE KaXJI0ro rojpa oOydeHHs, BCEro 3a JiBa rojaa
o0yuenust — 204 y4yeOHBIX yaca.

PA3JIEJI 1. COAEP KAHUE YYEBHOI'O KYPCA (I1IO TOAAM OBYUEHMUS)
10 xkiaace

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTh, IPOCTpaHCcTBO. [IoHsATHE
00 aKCHOMaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3aumHoe pacnosioskeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAIIIENIbHBIE U
CKpeluBaromuecs npsmele. [Ipu3Haku cKpemunBaomuxcs IpsaMbIX. [lapannenbHOCTh TPSIMBIX U
IUIOCKOCTEM B MPOCTpPAHCTBE: MapajiebHble MPSMble B MPOCTPAHCTBE; MapalieIbHOCTh TPEX
OpsIMBIX;  MapaJUIeIbHOCTh  MpsMOM W 1miockoctu. [lapamnenbHoe U LEHTpaibHOE
pOeKTHpOoBaHue, n300paxxkenue ¢puryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTUPOBAHNUS.
N300paxkeHue ¢uryp B napauienbHONU MPOEKUUHU. YTIbl ¢ COHANPaBIEHHBIMU CTOPOHAMH; YTOJ
MEXy NpSMBIMU B IpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: NapajuleiabHbIE MJIOCKOCTH;
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CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha TIIOCKOCTH:
TETpa’aAp, NapaJlIeNIECIUIET; IOCTPOCHUE CEUCHUMN.

[lepneHUKYIAPHOCTE HPSAMOM M IUIOCKOCTH: INEPHEHIAUKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IApAUICIbHBIE W IEPHEHAUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJIPHON
IUI0CKOCTH. OpTOroHanbHOE NMPOEKTUpOBaHUE. [lepneHauKyasap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKHU J10 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH, ITPOEKIUS (PUIYPBHI HA IIIOCKOCTb.
[TepieHIUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK NEPIECHANKYISIPHOCTH ABYX IIIOCKocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

Yribel B NPOCTPAHCTBE: Yrojl MEXAY MNPsAMONM U IIOCKOCTBIO; JBYI'PAaHHBIA yroJl,
JMHENHBIN yroj ABYTPaHHOrO yria. TpEXrpaHHbIM U MHOrOrpaHHble yribl. CBONMCTBA MIOCKUX
YIJI0B MHOIOrpaHHOro yriia. CBOHCTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO YIJIa.
TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yTJla.

MHOrorpaHHuKHu

Buzabsl MHOrorpaHHukoB; pa3BEépTka MHororpaHHuka.llpusma:n-yronpHas mnpusma;
npsiMasi 1 HaKJIOHHas MPHU3MbI, OOKOBas W MOJIHAS TMOBEPXHOCTH Mpu3Mbl. [lapannenenumnen,
IIPSAMOYTOJIBHBIA MapajulelIelIiNe]l W ero coWcrBa. KparTyaillime nyTH Ha IIOBEPXHOCTH
MHOrOorpanHuka. Teopema DOiinepa. I[IpoctpancrtBennass Teopema I[ludaropa. Ilupammpa:n-
yroJsibHas MUpaMuja; rpaBuiibHast U yceu€HHas nupamuabl. ColicTBa pédep U OOKOBBIX rpaHel
IpaBWIbHON nupaMubl. [IpaBuiibHbBIE MHOTOTPaHHMKH: IpaBWIbHAs MpU3Ma U IMpaBUIIbHAs
NUpaMK/Ia; MpaBUIbHAS TPEYTrobHAsl MUPaMKUIa U IPABUIBHBIN TeTpasrap; kyO. [IpencraBnenue
O MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTa3/Ip, TOAEKAa3p U UKOCAIP.

Brruncnenue 3meMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomans 60koBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNpPHU3MBI, IJIOLIAAb OCHOBAHHMH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Msbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
MPaBWJIBHOIN MUpaMUIbl, TEOPEMA O MJIOLIAAN YCEUEHHON MUpaMUIbI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPaBWIBHBIX MHOI'OI'PAaHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CHUMMETPHs
MPABWIbHBIX IPU3M, CHMMETPHSI PAaBUIILHON MUPAMMU/IBI.

BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOP B NPOCTPAHCTBE; HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO BEKTOPA;
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W IPOTHUBOIOJIOKHO HAIIPABICHHBIE BEKTOPHI.
PaBenctBO BekTOpOB. JIEHMCTBHSI C BEKTOpAaMH: CJIOKEHHME W BBIUUTAHUE BEKTOPOB; CyMMma
HECKOJBKMX BEKTOPOB; YMHOXEHHE BeKTopa Ha 4Yucio. CBOWCTBA CIIOXKEHUS BEKTOPOB.
CpolicTBa YMHOXKE€HMSI BEKTOpa Ha uucio. [loHsTue KoMIUIaHapHbIe BEKTOpPHL. [Ipu3Hak
KOMILTAHApHOCTH TPEX BeKTOpOB. IIpaBmio nmapamnenenunena. Teopema o pa3nokeHUH BEKTOpa
1o TpEM HEKOMIUIAHApHBIM BeKTOpaMm. lIpsMoyrosibHas cucremMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunarsl Bexktopa. CBsizb MeXAy KOOpAMHATAMU BEKTOpA M KOOpAMHATAMHU TOYEK. YTOJ
Mexay BekTopamu. CKansipHOE MPOU3BEICHUE BEKTOPOB.
11 kace

Tena Bpamenus

[TonsaTHs: UMIUHApPUYECKAass TOBEPXHOCTh, KOHHMYECKAsh TOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpa3yimue moBepxHocTed. Tema BpalleHHs: MUIUHAP, KOHYC, YCEYEHHBIN
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KOHYC, cepa, map. Bzaumnaoe pacrnonoxeHnue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IIIOCKOCTU. Pa3BépTka munmmHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BbEME HPSIMOYTOIBHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NpAMOM W HAKIOHHOM NPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMEeHTa.

KomOuHanuu Ten BpallleHMs W MHOTrOrpaHHMKOB. IIpu3ma, BmnMcaHHas B LWJIMHAD,
onucaHHas okojo LwinHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOT'PAaHHHK WJIM TEJIO BPAILCHUS.

[Tnomaap MOBEpXHOCTH MHJIWHAPA, KOHYyca; Tuiomanb chepbl u e yacreid, [logobue B
npoctpanctBe. OtHomieHHe O00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpazoBanue momodusi, romoTeTusi. Pemenue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IloctpoeHne ceyeHM MHOTOTPAaHHMKOB M Tel BpallleHWs: CEYeHUs LWIMHIpA
(mapayuiebHO M TEPHEHIUKYISIPHO OCH), CEUEHHUs KoHyca (MapayieIbHOE OCHOBAaHHUIO U
IpoXoJsllee Yepe3 BEepLUIMHY), CEUeHMsl 11apa; METOJbl IMOCTPOEHUsS] CEYEHUM: METOJ CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTops! B ipocTpancTse. Onepanuu HaJ BEKTOpaMu. BekTopHOe YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOKeHHUs. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOH IpU
PELICHUU T€OMETPUUECKUX 3aay.

JIBM:KeHMS B IPOCTPAHCTBE
JIBwxenus mnpoctpancTtBa. OrtoOpaxkeHus. JIBuxkeHuss W paBeHCTBO (uryp. OO6mme

CBOWCTBa JABWKEHMH. BuIbpl NBMKEHUI: mapanjienbHbId MEpeHoc, LEHTpalbHas CUMMETPHS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust nogodus. Ilpsmas u coepa
Oiinepa.

Pa3nen 2. [Ilnanupyembie mpeIMeTHbIE pe3yJIbTAThI 0CBOEHUsI padoueii mporpamMmabl (1o
rogam o0y4eHus)
OcBoenune yueOHOTO Kypca «['eomerpus» Ha ypoBHE CpEeIHEro oOmiero oopasoBaHUs
JIOJDKHO 00ecTieunBaTh JOCTHYKEHUE CIIeTYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:
10 kiacce
e (CB00OAHO OMEpUPOBATH OCHOBHBIMH TOHSATHSIMH CTEPEOMETPHUM IPU PEUICHUM 3343y U
MMPOBECACHNHN MAaTEMATUUCCKHUX paCCY)K)IeHHfl.

L HpI/IMeHHTI) AKCUOMBI CTCPCOMETPUHN U CICACTBHUA M3 HUX IMPU PCIICHHUU I'COMCTPHUUYCCKUX
3ajad.

e KnaccudunupoBarh B3aUMHOE PACIOIOXKEHHE MPSIMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX H ITIOCKOCTEH B TIPOCTPAHCTBE.

e (CB00OAHO oOmMepUPOBATH MOHATHSIMH, CBSI3aHHBIMU C YIJIAMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B TIPOCTPAHCTBE; MEXY MPSMOU U MIOCKOCTHIO.

e  (CB000OAHO OMEpPUPOBATH MOHIATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMHU.
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CBOOOIHO pacro3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHMKOB (TMpU3Ma, MHpPaAMHUAA,
MPSIMOYTOJIBHBIN TTapajuiesenume, Kyo).

KnaccugunmpoBatb MHOTOrpaHHUKH, BEIOUpPAasi OCHOBAHUS JJIS1 KITACCU(UKAIIHH.

CB0OOIHO oOmEepupoOBaTh MOHATHUSAMH, CBSI3aHHBIMA C CEYEHHEM MHOTOI'PaHHUKOB
IJIOCKOCTBIO.

BrImonHsaTe napasuienbHOe, LEHTPaJbHOE U OPTOrOHANIbHOE MPOEKTHpOBaHME (uryp Ha
TUIOCKOCTB; BBITIOJHATH N300paskeHus PUTyp Ha TIIOCKOCTH.

Ctpouth ce4eHHs MHOTOTPAHHUKOB pPa3IMYHBIMU METOJAMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.
BbluncnsaTe  miomagd  MOBEPXHOCTEH  MHOTOTpaHHUKOB  (Mpu3Ma,  IUPaMUJA),
FEOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyIt.

CB00OIHO OMEpUPOBATH MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh
CUMMETPUH; UEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPHI.

CB0OOOIHO OmepupoBaTh MOHATUSMHU, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpJAUHATaM B
IIPOCTPAHCTBE.

BeInosiHATE nelCTBUA HAJl BEKTOPAMH.

Pemarp 3agauM Ha [10Ka3aTeIbCTBO MAaTEMaTHYECKHMX OTHOIIGHUN U HaXOXJACHUE
FEOMETPUUECKUX BEITUYMH, MPUMEHSSI W3BECTHBIE METOJbI MPU PEIICHUH MaTeMaTHYEeCKHX
3a/1a4 MOBBIILIEHHOTO U BHICOKOT'O YPOBHS CJIOKHOCTH.

[IpuMeHsTh MpoCTEWIINe MPOrpaMMHBIE CPEICTBA U JIIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1a4.

W3Bnekath, MpeoOpa3oBbIBATh U MHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[IpuMeHATh TOJNIyYCHHBIC 3HAHUSI HA TMPAKTHKE: CPAaBHUBATHh M AaHAJIU3UPOBATH pPEabHBIC
CUTYalluu, IPUMEHSTh U3yUYeHHBIC MOHSATHUS B MPOIECCE TMOUCKA PEIICHHs] MaTeMaTHYeCKU
c(hopMyIHPOBAaHHON MPOOIEMBI, MOJICTUPOBATh PEAbHBIE CUTYAIIMH Ha SI3bIKE T€OMETPUH,
HCCJIE0BATh TOCTPOEHHBIE MOJENM C MCIHOJIb30BAHUEM T'€OMETPUUECKUX TMOHATHH U
TeopeM, ammapara anreOphl; pemaTh MpPaKTUYeCKHe 3aJauyd, CBSI3aHHBIE C HaXOXKICHHEM
T€OMETPUUECKUX BEIUYHUH.

HmeTs mpencTaBieHuss 00 OCHOBHBIX JTalax pa3BUTHUS F€OMETPHH KaK COCTaBHOW 4YacTh
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

11 xkiaace

CB0oO0OHO oOmepupoBaTh MOHATHUSMH, CBS3aHHBIMU C IMJIMHJIPUYECKON, KOHUYECKOH U
ceprueckoil MOBEPXHOCTIMH; OOBSICHITH CIIOCOOBI MOJTYUEHUSI.

OnepupoBaTh MOHATUSMH, CBSI3aHHBIMH C TeJaMM BpALCHUS: IMJIMHAPOM, KOHYCOM,
cdepoii u mapom.

Pacno3naBare Tena BpaumieHus (UMIMHIpP, KOHYC, cdepa W map) U OOBICHATH CIIOCOOBI
MOJIyYEHHUs TeJl BpaIleHusl.

KnaccudumupoBars B3auMHOE pacmoioskeHHe cPephl U TIIOCKOCTH.

BBIUUCIIATE BETUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJl BpAIEHUs; 0OBEMBI M TUTOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHUS, TE€OMETPUIECKHX TeNl C NMPUMEHEHUEM

dbopmy.
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CB0OOHO oOmepupoBaTh MOHATHUSAMH, CBSI3aHHBIMH C KOMOMHALMSMHU T BpALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy M onmucaHHbIN 0KoyI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJITU TEJIO BPAIICHHUS.

BbIuuciaTe COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTIOOHBIX TE.
N300paxkaTh nzydaemble (GUTypHl; BHIIOIHATH (BBIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYD: BH]I CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJ BPAILCHUS.
W3Brekatb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHGOPMAILUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, mpencTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX.

CB00OIHO ONEPUPOBATH MMOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhInonmHATE onepaiuy Hajl BEKTOpaMHU.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOpAMHAT.

Pemars reomerpuueckue 3aaud Ha BBIYUCIICHUE YIJIOB MEXY MPSMBIMHU U IIOCKOCTSIMU;
BBIYUCIICHHE PACCTOSIHUHA OT TOYKM JIO0 TUIOCKOCTH; B IEJIOM, HA HMPUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METOJIA TIPH PEIICHUH.

CBOOOIHO OIEepUpPOBaTh MOHITHUSIMH, CBSI3aHHBIMU C JIBIJKEHHEM B MPOCTPAHCTBE; 3HATH
CBOICTBA JBHKCHUH.

BBITMOJHATH N300paKeHHUs MHOTOTPAaHHUKOM U TeJl BPallleHHsI TIPY MapalieIbHOM MEePEeHoce,
HEHTPaJIbHOW CHMMETPUH, 3€pKaJbHOW CHMMETPUH, HpPHU IOBOPOTE BOKPYr MPSMOIi;
npeoOpa3oBaHMs OI00HS.

Ctpouth cedeHHsi MHOTOTPAHHUKOB M TeJ BPAILEHUS: CEYCHUs LUIUHApa (MapaieNbHO U
NEPIEeHIUKYIIPHO OCH), CEYCHHsI KOHYyca (MapaieIbHOEe OCHOBAHUIO U MPOXOISIIee Yepes
BEpILKHY), CEUEHUs I1apa.

Hcnonp30BaTh METOJbl TOCTPOCHHUS CEUEHUH: METOHA CJEelO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIeH MI0CKOCTH.

Jloka3pIBaTh TEOMETPUIECKUE YTBEPKICHUSI.

[lpumensaTp reomeTpuueckue (GakThl I PEHICHHS CTEPEOMETPHUYECKHX — 3ajad,
MPEIOIArafoIIuX HECKOJIBKO IaroB PEIICHHsI, €CJIN YCIOBUS MPUMEHEHHS 3a/1aHbl B SBHOM
U HesiBHOU (hopme.

Pemmate 3amaum Ha JI0KA3aTENbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH W HAXOXKICHUE
TE€OMETPHUYECKUX BEITHUHH.

[TpuMeHATh TpOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI MpHU
PELICHUH CTEPEOMETPUUECKUX 3a]1ad.

[TpumeHsTh TOMyYeHHBIC 3HAHUS HA MPAKTHKE: CPaBHUBATh, aHAIM3UPOBATh U OLIEHHWBATH
peasbHble CHUTYyallud; NMPUMEHATh M3y4YeHHbIE MOHATHUS, TEOPEMBbI, CBOICTBa B mpoliecce
MOWCKAa pEIICHUs MaTeMaTHYeCKd C(OpMyIHpPOBaHHOW TPOOIEMBI, MOJEIHPOBATH
peanbHBIE CHTyallud Ha S3BIKE TEOMETPUH, HCCIENOBaTh ITIOCTPOCHHBIE MOJCTH C
UCTIOIP30BaHUEM T'€OMETPUYECKAX IOHATHH W TEOpeM, armapara ainreOpbl, pemaTh
NPaKTUYECKHE 3a7a9M, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITMIUH.

Hmetp mpencraBineHnss 00 OCHOBHBIX dTalax pPa3BUTHS T€OMETPUU KaK COCTAaBHOW YaCTH
byHIaMeHTa pa3BUTHSI TEXHOIIOTHIA.
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PA3JIEJI 3. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(II0 TOJIAM OBYYEHMUS)

10 knacc (102 yaca)

Ha3Banmue
(TembI) Kypca
(K0JIN4eCTBO YaCOB)

pa3aeiia

OcHoBHOE co/lep:KaHue

OcHOBHBIE BHIBI
AesITeJIbHOCTH YYAIIMXCs

JJIEKTPOHHbIE
oOpa3oBaTejibHbIE

pecypchl

JlocTHKeHnE
JNYHOCTHBIX
pe3yJbTaToB B
paMKax peaju3aluu
moayJs «lIkoabHbIH
YpPoK» padouei

NporpaMmslI
Bocniuranus (mo
pasjaenam)
Brenenne B OcHoBHbBIE OnpeneassiTb  IWIOCKOCTh  Kak | Yum.py https://uchi.ru/ | Ycranosnenue
cTepeoMeTpHIo NMPOCTPAHCTBEHHbIE ¢urypy, B KoTOopoil BbImosHsieTcs | [Ipocemienne JIOBEPHUTEITBHBIX
(24 v) Gurypsoi. TUIAHUMETPUSL. https://prosv.ru/ OTHOIICHHI MEKTY
ITonsTus Henars npocrenmue jgoruyeckue | Poccuiickas [€1aroru4eCcKumM
CTepPEOMETpPHUH: TOYKA, | BBIBOJIBI u3 aKCMOMATHKH | OJICKTPOHHAsi ~ IIKoJia | paDOTHUKOM ¥ €ro
npsimas, IJIOCKOCTh, | INIOCKOCTH. https://resh.edu.ru/ oOyJaronumucs,
npoctpancTBo. OCHOBHBIE IIpuBoguTe npumepsl peanpHbIX | SKimace CHOCOOCTBYIOIINX
npaBuiia M300paKEHUs Ha | OOBEKTOB, HAealNM3anuei KoTopbix | https://www.yaklass.ru/ | mosutuBHOMY
pUCYHKE TUTOCKOCTH, | SIBIISTFOTCSI aKCHOMBI T€OMETPHH. SIHAeKC. y4eOHIK BOCITPHUSATHIO
napanelbHbIX IPSIMBIX N3ygars, npumensaTh npuHOuns | https://education.yande | oOyuaromummucs
(oTpe3koB), CEpEeIUHBI | IOCTPOCHUS CEUCHUM. x.ru/ TpeOOBaHUN H TPOCHO
OTpe3Ka. Hcnoas3oBate it nocrpoenus | LECTA NeAarorn4eckoro
[MousTus: CeueHWid MeTox cienoB, Merton | OOpa3oBarenbHas paboTHUKa,
[epeceKaroImecs BHYTPEHHETO npoekTupoBanus, | wiathopma LECTA - | npuBiIeyeHHIO ux
MJOCKOCTH, METOJI TepeHoca CEKYILIeH | OHJIalH BHUMAaHUS K
nepeceKaroInecs npsmMasi U | IIOCKOCTH. 00pa3oBaTENbHbIHI 00CyKIaeMoi Ha ypoKe
TUTOCKOCTB; Pematsn CTEPEOMETPUIECKHUE | IIPOCKT UH(pOpMAIHH,
MOJTYTIPOCTPAHCTBO. 3ajaun: Ha omnpenerneHue  Buaa | (rosuchebnik.ru) aKTUBU3AIIUU ux
MHOTOrpaHHMKH, ceueHHs M HaxoxjaeHue  ero | OHnaiiH HIKOJIAa | TO3HABATEIbHON
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n300pakeHHe TMPOCTEHIITNX
IPOCTPAHCTBEHHBIX (UTYP,
HECYIECTBYOLINX
00BEKTOB.

AKCHOMBI
CTepeoMeTPUH H TEpPBBIe
CJIeICTBHUS U3 HUX.

Croco0bl 3aaHud
OpsSIMbIX W IUIOCKOCTEH B
POCTPAHCTBE.

O0603HaueHus IPSIMBIX U
IIJIOCKOCTEM.

Ceuenus.
Nzobpaxenue CeYeHUI
MUPAMHUJIBL, Ky0a U IPU3MBI,
KOTOpBIE IPOXOJAT 4Yepe3
ux péopa. M3obOpaxeHue
MEPECCUCHUST TOJIYYCHHBIX
IJIOCKOCTEH.
PackpammBanue
MOCTPOEHHBIX
pa3HBIMH IIBETAMHU.

Meroa caepoB s
MOCTPOCHUS CeYeHM.
CaolicTBa NIEPECCUCHUN
OpPSIMBIX M IUIOCKOCTEH.
IloctpoeHue ceueHuii B
nupamuzie, kyoe mo Tpém
TOYKaM Ha pebpax.
Co3nanue BBIHOCHBIX
yepTekel M 3aluch IIaroB
MOCTPOEHUS.

IloBTOpPEHME
TJIAHUMETPHH.

CEeUeHUN

TUTOIIAIH.
AxTyanu3upoBatb  (PaKkTel  H

METO/Ibl TUIAHUMETPHUH, PEICBaHTHEIC

TeMe, IPOBOJUTH aHAJIOTHH.
Hcnonb30BaTh IpH  peIICHUH

3a1a4y cleyolue
IUTAaHUMETPUYECKHE (bakTbI u
METO/bL:

Teopembl ®daneca u 0
MPOMOPIIUOHATBHBIX OTpE3Kax.

ANropuT™M JeNeHuss OTpe3ka Ha N
paBHbIX yacTel. Teopema MeHenasi.
PaBHOOE/IpeHHBI  TPEYroJbHUK.

PaBHOCTOpOHHHI TPEYTOJIbHUK.
ITpsimoyronbHbIi TPEYTOJIbHUK.
CBolicTBO cpenHei JVMHUH
TPEYroJIbHUKA. CaolicTBO

OMCCEKTPUCHI yIJla TpPEyroJbHUKA.
CBOIICTBO MeIMaH TPEYTOJIbHUKA.

[Tpusnaku no00ust
TPEYTrOJbHUKOB.

IMoayuaTs mnpeacrasiieHust 00

OCHOBHBIX JTanax pa3sBUTHS

FeOMETpPUM KaK COCTaBHOM dYacTu
byHaaMeHTa pa3BUTHs TEXHOJIOTUI

https://externat.foxford.

ru/

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

JACATCIIbHOCTH,
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Teopema 0

HPOTOPIIMOHATBHBIX
OTpE3Kax. ITomoOue
TpeyroJbHUKOB. Teopema
Menenasi. Pacuétnl B
CCUCHUSAX HA BBIHOCHBIX
YepTeKax.
Hcropus pa3sBUTHUA
TUTAHUMETPHUH u
CTepPEOMETPUH
B3aumnoe Bzanmuoe KaaccupunmpoBars  B3aumHoe | Yuu.py https://uchi.ru/ | TToOyxxnenue
pacnoioKeHne MPSAIMBIX | PACIIOJIOXKEHHE TMPSIMBIX B | PACIIOIOKEHUE MPSIMBIX B | [IpocBemienue 00y4arOIINXCS
B POCTPAHCTBE IPOCTPAHCTBE. IPOCTPAHCTBE, wiutrocTpupyst | https://prosv.ru/ coOMOIaTh Ha  YPOKE
(6 9) CkpeluBaronecs PUCYHKaMH W TIPUBOJS mpuMepbl u3 | Poccuiickas OOIIENIPUHSATBIC HOPMBI
npsiMbIE. [Tpu3Haku | peanbHOW KU3HHU. JJICKTPOHHAS  IIKOJIA | MOBEACHUS,  IpaBHia

CKPELMBAIOIIUXCS IPSIMBIX.
[TapamiensHble TpsIMBIE
B IpocTpaHcTBe. Teopema o

CYILIECTBOBAaHUU H
€IMHCTBEHHOCTH  TPSMOM
napajuieJIbHON JTaHHOHN
MPSMOM, MPOXOIAILIEH

4yepe3 TOYKY MNPOCTPAaHCTBA
U He JIeXKalled Ha JaHHOU

Jloka3pIBaTh TeopemMy 0
CyILIECTBOBAaHUU M €IWHCTBEHHOCTHU
napasieabHON MPSMOH,
MPOXOIAIICH yepes TOUKY

IIPOCTPAHCTBA M HE JEKallel Ha
Ipyrou IIPSAMOM; JIEeEMMY 0
MIEPECEYEHUN  IIJIOCKOCTH  JBYMS
NapajuleJIbHBIMU NPSIMBIMH; TEOPEMY
0 TPEX MapaJUICIbHBIX MPAMBIX.

https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
SAnnexc.yueOHUK
https://education.yande
x.ru/

LECTA
O0pasoBarenpHast
mwiardhopma LECTA -

IPSIMOA. Jlemma o Joka3bIBaTh MIPU3HAK | OHJIANH
nepeceyeHnun CKPEIINBAIOIINUXCS OpsIMBIX, | 00pa3oBaTEIbHBIN
napauIeIbHbIX IpSIMBIX | TEOPEMY O CKPEILMBAIOIINXCS | IPOEKT
TUTOCKOCTBIO. TPSMBIX. (rosuchebnik.ru)
[TapannensHOCTD Tpex Jloka3pIBaTh TeopeMy 0 | Onunaiin 1IKOJIa
npsimbix. Teopema o TpEX | paBeHCTBE yIJIOB c co | https://externat.foxford.
NapauIeIbHBIX IPSAMBIX. HaIpPaBJIEHHBIMA CTOPOHAMH. ru/
Teopema 0 OO0bsiCHATH, YTO Ha3bIBaeTCsA | MynbTUYpPOK
CKPCIIMBAIOIINXCS MPSIMBIX. | MApaJUICIbHBIM M HeHTpalbHbIM | hitps://multiurok.ru/
[TapannensHOe IIPOEKTUPOBAHUEM u kak | Mudoypok

OOIIIEHUS CO CTApIIUMHU
(megarornyecKuMHu
pabOTHHUKAMU)

" CBEPCTHHKAMHU
(oOy4arommmucs),
IIPUHIIMIIBI yueOHOM
JACITUTUTHHBI

U CaMOOpraHHu3aIuy;
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MIPOCKTUPOBAHUE.
OCHOBHBIC CBOMCTBaA
napasuiebHOTO
MIPOCKTUPOBAHUSI.
N3o0pakenune pa3HbIX
buryp B mapauieIbHON
MIPOEKITUH.

lenTpanpHas nmpoexuus.

Vron c
COHaNpPaBJICHHBIMU
CTOPOHAaMHU. YTOJI MEXIy
MPSIMBIMH.

3agaun Ha
JI0Ka3aTeIIbCTBO i
HCCJICIOBaHUE, CBsI3aHHBIC

C pacCloOJIOKCHUCM HPAMBIX
B IIPOCTPAHCTBEC

BBITIOJIHACTCA IMPOCKTUPOBAHUC
¢buryp Ha mIOCKOCTb.
Jloka3piBaTh CBOICTBA

[apaJUIEIbHOTO MPOEKTUPOBAHUS.
HN3o0paxkarts B mMapajieIbHOU
MPOCKIMU pa3HbIe TE€OMETPUUYECKUE

burypsl.

Pematnb CTEPEOMETPUICCKUE
3aJjayd = HA  JIOKa3aTelbCTBO U
UCCIIE/IOBaHHE, CBsI3aHHBIC c
pacIoIoKEHUEM MPSIMBIX B
IPOCTPAHCTBE.

IIpoBoauts JI0Ka3aTelbHbIC
paccyxIeHHs npu pelIeHun

rE€OMETPUYECKUX 3a1ad, CBSI3aHHBIX
CO  B3aUMHBIM  PaCIOJIOKEHUEM
IPSIMBIX B IIPOCTPAHCTBE.

CpaBHUBaTh, aHAJM3HPOBATH
W OLICHUBATb YTBEPXKACHMUS C LIEIIBIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PacCyKACHUM.

MogaeanpoBarh peanbHble
CUTyalluH, CBA3aHHBIE CO B3aMMHbBIM
pacIooKeHNEM MPSIMBIX B
IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPHUH.

HccaenoBarb ITOCTPOEHHBIE
MOJIENH c MCIIOJIb30BaHUEM
FEOMETPUUECKUX MOHATUI U TEOpEM,
anmapara  anreOpel,  IH(POBBIX
pecypcoB.

IHonyyars mnpeacraBieHue o
LEHTPaJIbHOM MPOEKTUPOBAHUM U 00
UCTOpUHM  paboOT MO  TEeopuu
NEPCIIEKTUBBI

https://infourok.ru/
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IHapaniaejabHOCTH
NPAMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE
(CRY)

[HonsTus:
[apaJUIEIIbHOCTD INPAMON U
IJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3naxk
NapaJuIeIbHOCTH TPSIMON U
IJIOCKOCTH. CaoiicTBa
NapaJyIEIbHOCTH TPSIMON U
IJIOCKOCTH.

I'eomeTpuyeckue
3a/1aud Ha BBIYUCIICHHE U
JI0Ka3aTeJIbCTBO, CBSI3AHHbIC
c 1apauIeIbHOCTHIO
NpSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

[TocTpoenue
MIPOXO/ISIIIETO yepes
JAHHYIO IPSIMYIO Ha
yepTexe M NapajuieIbHOro
apyroi mpsimoil. Pacuér

CCUCHUA,

KaaccnpuumpoBars B3auMHOE
PacCION0KEHUE TPSAMON U INIOCKOCTH
B MIPOCTPAHCTBE, MIPUBOAS
COOTBETCTBYIOIIUE  IPUMEPHI U3
peanbHOU KU3HU.

®DopMyJIHMPOBATh  OIPENIEICHHE

HapajuIeIbHbIX IpSIMOU "
IJIOCKOCTH.

Jloka3pIBaTh IIPU3HAK 0
[apajuieIbHOCTU IpsIMOM u
IJIOCKOCTH; CBOICTBa
[apajuIeIbHOCTU IpsAMON u
IJIOCKOCTH.

Pematb CTEPEOMETPUYECKHE
3a1a4u BBIUNCIICHUS U
JIOKa3aTeNbCTBO,  CBA3AHHBIE  C
[1apaAJUIEIbHOCTHIO IIPSIMBIX u

IJIOCKOCTEW B TPOCTPAHCTBE.
Pemiath mnpakTHuecKue 3aqadd

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

https://prosv.ru/
Poccwuiickas
3JIEKTPOHHAs IIKOJIa
https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
Sunexc.yaeOHuK
https://education.yande
x.ru/

LECTA
Oo6pasoBarenbHast
mwiardbopma LECTA -
OHJIaMH
00pas3oBaTenbLHbII
IPOEKT
(rosuchebnik.ru)
Ounnaitn

[IKOJa

otHoureHwii. [lapannensHas | Ha  mocTpoeHHe — ceueHWd  Ha | hitps://externat.foxford.
NPOEKIHs, TPUMEHEHUE IS | YepTeKax TeTpasapa u | ru/
NIOCTPOCHHSI CEYeHM Kyba | mapasuiesienuie/ia. MynbTHYpOK
U Mapajuiesenumnesaa. Pemars crepeomeTpuueckue | https://multiurok.ru/
CaoiicTBa 3a/lauu, CBS3aHHbIE ¢ TocTpoeHueM | Muboypoxk
napasuieNenumnena U | CEYEHUHN IIIIOCKOCTHIO. https://infourok.ru/
HPU3MBIL. IMpoBoauTh JIOTUYECKU
[MapannensHbie KOPPEKTHBIE JOKa3aTelbHbIe
TUTOCKOCTH. [Mpu3Haku | paccyxaeHus npu peuIeHuu
napauIeIbHOCTH JBYX | TEOMETPHUECKHX 3a/1a4 CBSI3aHHBIX C
miockoctel.  Teopema 0 | mapauieIbHOCTBIO MNIOCKOCTEH.
napauIeIbHOCTH " CpaBHMBATh U AHAJIM3HPOBATH
€IMHCTBEHHOCTH peanbHbIe CHTYalldH, CBS3aHHbBIC C
IUIOCKOCTH,  TPOXOAANICH | MapaiebHOCTBIO npsSMOH u
qepes TOYKY, HE | IJIOCKOCTH B MPOCTPAHCTBE;

IIpuBneyenue
BHHMaHUS
oOy4Jaronmxcs K
[IEHHOCTHOMY AaCIIeKTY
H3y4aeMbIX

Ha YpOKax SBJICHUM,
OpraHu3aIus ux
paboThl ¢ TOITy4aeMoin
Ha YpOKE COIHAIbHO
3HAYUMOU
nHpopmaruen —
WHUITUIPOBAHUE ee
o0CyXKIeHHUs,
BBICKA3bIBAHUS
00y4aroIUMUCST CBOETO
MHEHUS 0 €€ TMOBOIY,
BBIPAOOTKH CBOETO K
HCH OTHOILICHUS;
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IIPUHAUICKALYIO  JaHHOHN
IJIOCKOCTH U CIICJACTBUS U3
He€.

CaoiicTBa
NapaJuUICIbHBIX TUIOCKOCTEH:
0 IApaUIEIBHOCTH MPSIMBIX

MOJEJMPOBATH PEAIbHBIE CUTYAlUH,
CBSI3aHHBIE C  IAPAJLICIbHOCTBIO
IpAMOi u IJIOCKOCTH B
IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUU

nepeceyeHust npu
nepeceyeHnH JIBYX
HapauIeNbHBIX TUIOCKOCTEN
Tperbeil; 00  oTpes3kax
HapajulebHBIX  TPSMBIX,
3aKIJIIOYEHHBIX MEXIY
napaJuieIbHbIMU
TUIOCKOCTSIMH; 0
[EepeceYeHNn TMpPSIMOH  C
JBYMSI napauieIbHbIMU
IUIOCKOCTSIMH
Ilepnenaukyasipuoc | IloBTopenue: TeopeMa AxrtyanusupoBatb  Qaktel  u | Yum.py https://uchi.ru/ | Ucnons3zoBanue
Th NPSIMbIX u | [ludaropa Ha 1UIOCKOCTH, | METOABI ITTAHUMETPHUH, peneBanTHbIe | [IpocBenienue BOCIIUTATEIIbHBIX
MJIOCKOCTeH B | TPUTOHOMETPHS TeMe, MPOBOIUTH AHAJIOTHH. https://prosv.ru/ BO3MOXXHOCTEH
MPOCTPAHCTBE IPSMOYTOJIBHOTO ®opmyaupoBaTh omnpeaeaenusi: | Poccuiickas cojiepKaHusl y4eOHOro
(26 v) TPEYroJIbHUKA. NEePICHAMKYIISAPHBIX ~ MPSIMBIX B | DJICKTPOHHAs  IIKOJA | IpeaMeTa yepes
CaoiicTBa KyOa U | IPOCTPAHCTRBE; ompeznenenue | https://resh.edu.ru/ JIEMOHCTpAIHIO
IIPSIMOYTOJIBHOTO npsMoy, — neprneHpukyispHod k| SKumace oOyuaroumcs
napasuieNienumnena. MJIOCKOCTH. https://www.yaklass.ru/ | mpumepos
Brruncienue IuH | Jloka3biBaTh: JIEMMY o | Snnexc.yueOHUK OTBETCTBEHHOTIO,
OTPEe3KOB B KyOe U | HepHeHAUKYISAPHOCTH nByx | https://education.yande | rpaskmaHckoro
PSMOYTOJTBHOM napajulebHBIX TPSAMBIX K TPeThei | X.ru/ MOBE/ICHUS,
napajuleJenumnese. npsMoii; teopembl o cBs3u Mmexnay | LECTA IIPOSIBJICHUS
[MeprieH MK YIIIPHOCTH NapajyieIbHOCTRI0 TPSIMBIX W X | OOpa3oBarenbHas 94eJI0BEKOITFO0HS "
OpsAMOM M IUIOCKOCTH. | IEPIEHAUKYIIAPHOCTBIO K | mnargopma LECTA - | moGpocepaedHOCTH,
[Mpu3znax TUTOCKOCTH. OHJIAWH qepe3 moo0p
NEePIEeHAUKYISPHOCTH Jloka3pIBaTh: Teopemy, | 00pa3oBaTeIbHBbI COOTBETCTBYIOUINX
OpssMOW ¥ TUIOCKOCTH. | BRIPKAIOIIYIO NPU3HAK | IPOSKT TEKCTOB JUUIsl YTCHHUS,
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Teopema 0 CyleCTBOBAaHUU
U CAUHCTBECHHOCTHU HpHMOfI,
IPOXOJAIICH Yepe3 TOUKY

MIPOCTPAHCTBA u
NEePHEHANKYJIAPHON K
mwiockoctu. Ilnockoctn u
NEePHEHANKYJISIPHbIE UM
npsiMasi B MHOTOTpaHHUKAX.

[lepnienaukymnsip u
HaKJIOHHASI.

[TocTpoenue
NEPHEHANKYIISIpa U3 TOUYKHU
Ha IPSIMYIO.

Teopema 0 TpEX

HeprIeHIUKYIsApax (Ipsmas
U oOpaTHas).

VYron MEKY
CKPEIIMBAOIINMUCS
MPSIMBIMH. ITouck
MePIEHINKYISIPHBIX
MPSIMBIX c ITOMOLIBIO
MePIEHINKYISIPHBIX
IJIOCKOCTEN

OpTtoroHaibpHOE
MIPOEKTUPOBAHUE.

IToctpoenue
CEYeHHUIKy0a, MIPU3MBI,

NPaBWIbHON NHpaMUAbl C
MOMOUIBI0 OPTOTOHAJIBHOU
MPOEKIINH.

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO IUIOCKOCTH.
IInockocT cuMMeTpuil B

NEPHNEHAUKYIIIPHOCTH  IPSIMOM  H
IUIOCKOCTH; TEOpeMy 0
CYLIECTBOBAHMM M EIUHCTBEHHOCTHU
IIPSAMOM, IPOXOJSILEH Yepe3 TaHHYIO

TOYKY UM MEpPHEeHIUKYISAPHOM K
JTAaHHOM MJIOCKOCTH.

HN3o0paxars B3aMMHO
NEePHEHAUKYIISIPHBIE  TPSIMYI0 U
IIJIOCKOCTb.

DopMyIMPOBATH CBOWCTBO

NEPIEHIUKYJIIpa 0 OTHOUICHHUIO K
IIJIOCKOCTH.

IlosryyaTrs  mpeacraBjeHue o
3HAYEHUM  NEepHeHIuKyaspa A
Ipyrux obmnacteil Hayku (¢usuka,
SHEPreTHKA, JIa3epHbIE TEXHOJIOTUH),
B pealbHOM KM3HM  (TEXHHKA,
OKpYyarolas 00CTaHOBKa).

Joka3bIBaTh YTBEPXKIEHUS,
CBSI3aHHBIE C MPOEKIMEN NMPsSMON Ha
IJIOCKOCTh, HEMEPIEHIUKYISPHYIO K
ATOU MPSAMOM.

JokaspIBaTh TEOpeMy O TpéX

MEPIECHINKYIISIpax 51 TeopeMy
oOpatHylo  TeopemMe 0  Tpéx
MEPIECHINKYIISIpax.

IMoayyats mnpeacraBieHue 00

OpPTOTOHAJILHOM MPOEKTUPOBAHUH.

Jloka3pIBaTh TEOPEMY O IIPOEKINH
TOYKH Ha MPSIMYIO.

Pematn CTEPEOMETPUYECKUE
3aJauu, CBSI3aHHbIE c
NEPIEHIUKYJIAPHOCTBIO TPSAMOM U
IJIOCKOCTH.

(rosuchebnik.ru)
Ounain IIKoJIa
https://externat.foxford.
ru/

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

3a1ad IS PCUICHHS,
pOOJIEMHBIX CUTyalui
T OOCYXICHUS B
KJ1acce;
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MHoOrorpa"aukax. IlpusnHax
NEePHEHANKYISIPHOCTH
OpsIMOM M IIJIOCKOCTH KakK
CJIEJICTBUE CUMMETPHHU.
[IpaBuibHBIE
MHOTOIPaHHUKH

Pacuér paccrosgHuii ot
TOYKM 0  IJIOCKOCTH.
Crnioco0sl OIyCTHUTH
NePHEHANKYJISPHI:
CUMMETpHs, CIBUT TOYKH
110 NapAJUICIBHOW IPSIMOMN.
CaBur 1o HemapajieabHON
IIPSIMOH, U3MEHEHUE
paccTosHui

Pemiare  mpukiiazHble  3a1ayu,
CBSI3aHHBIE c HaXO0KJICHUEM
TE€OMETPUYECKUX BEJINYMH.

Pemats CTEPEOMETPUYECKHE
3aJa4l, CBA3aHHBIC C IPUMEHEHUEM
TEOpPEMBI O TPEX MEPIECHAUKYISIpax,
HaXO0XICHUEM paccTosiHuM,
IIOCTPOEHUEM ITPOCKIU.

CpaBHUBaTh M AaHAJU3HUPOBATH
YTBEPKIECHHUS C LEIbI BBIABICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCyKICHUM.

AHaJIM3UPOBATH U
MO/ EJIMPOBATh HA A3BIKE T€OMETPUHU
pEallbHbIE CUTYyaluH, CBSA3aHHbBIE C
NEPIEHAUKYJIIPHOCTBIO TPAMOU U
IJIOCKOCTH; HcCIe10BaTh
IIOCTPOEHHBIE MOJIEIN, B TOM 4YHCIIE
U C HCHOJb30BAaHUEM ammapara
anreopsl

Y1l M paccTOAHUA
(16 u)

[ToBTOpEHME: yroiua
MEXIY MPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS
B MIPOU3BOJIHLHOM
TPEYTOJIbHUKE, TeopeMa
KOCHHYCOB.

[ToBTOpEHME: yromn
MEXy CKPENIUBAIOIIUMUCS
NpSIMBIMU B TPOCTPAHCTBE.
['eomeTpuyeckre  MeTOMbI
BBIYHMCIICHHUS] yTJa MEXIy
TPSIMBIMU B
MHOTOIPAaHHHUKAX.

JIByrpaHHbII yTOJL.

AKTyanu3upoBatb  (akTel U
METO/Ibl INIAHUMETPUH, PETICBAHTHBIE
TeME, IPOBOUTH aHAJIOTUH.

DopMyJHMPOBATh OIPEACIICHHUE
JBYTPaHHOI'O yIJja.

Joka3bIBaTh CBOWCTBO
paBeHCTBAa BCEX JIMHEHWHBIX YIJIOB
JBYTPaHHOI'O yrJja.

Kaaccnpuunposarnb
JIByTpaHHbIE YTJIbl B 3aBUCUMOCTH OT
UX IPalyCHON MEpHI.

DopMyJIMPOBATh  OIPEACIICHHE
B3alMHO NEPIEHIUKYIJIPHBIX
IIJIOCKOCTEH.

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

https://prosv.ru/
Poccwuiickas
QJICKTPOHHAsA IIKOJIa
https://resh.edu.ru/
SKnacc
https://www.yaklass.ru/
Sunexkc.y4eOHIK
https://education.yande
x.ru/

LECTA
O0paszoBareibHas
mwiardhopma LECTA -

IIpuMeHeHne Ha ypoke
WHTEPAKTUBHBIX (PopM
paboThI c
00y4aroIUMHCS:
MHTEJUIEKTYaJIbHBIX
UTp, CTUMYJIHPYIOUIHX
M03HABATENBbHYIO
MOTHBAIIUIO
o0yJaronmxcs;
JTUIAAKTHYECKOTO
Tearpa, rue
MOJIyYEHHBIE Ha YpOKe
3HaHUS OOBITPHIBAIOTCS
B TeaTpaIbHBIX
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CBOICTBO JINHEHHBIX YIJIOB
JBYTPaHHOI'O yIJa.

IlepnienuKynsApHBIE
IJIOCKOCTH.

CaoiicTBa B3aUMHO
NEPIEHIUKYIJISIPHBIX
MJIOCKOCTEH. [Ipusnak
NEPIEHIUKYJIIPHOCTH
IUIOCKOCTEH; Teopema o
IPSIMOMIIEPECEUCHUS  IBYX
IJIOCKOCTEN
NEePIEHIUKYIISIPHBIX
TPEThEU MIOCKOCTH.

[IpssmMOyTOIBHBII
napajuleJIenuInesn;
U3MEpeHus,
IIPSIMOYTOJIBHOTO
napajuiesenumnesa.
Teopema 0  nuaroHanu
PSIMOYTOJIBHOTO
napajulejenune1a "
CJIEJICTBUE U3 HEE.

Crepeomerpuueckue M
MPUKIIaTHbIE 3ajauu,
CBS3aHHBIE CO B3aUMHBIM
pPacIoJIO)KEHUEM TPSMBIX U
IJIOCKOCTH.

[ToBTOpEHwUeE:
CKpEIMBAIOIINECS MPSMBIE,
napajuiesbHbIe TJIOCKOCTH B

Ky0;

CBOMCTBA

CTaHJAPTHBIX
MHOFOFp AHHHUKAax.

[Tapa napajuieIbHbIX
IIOCKOCTEHN Ha

Joka3bIiBaTh TEOPEMY 0
MIpU3HAKE NePHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEH.

®opmyaMpoOBaTh CIEACTBUE (U3
MpU3HAKa) O TMEePHEHIUKYISIPHOCTH

IJIOCKOCTH, KOTOpast
NEepIeHIUKYNIApHa  [PSAMOM, 1O
KOTOpOM IIEPECEKALOTCS 1BE

IUIOCKOCTH, 3TH IIJIOCKOCTSIM.

Jloka3bIiBaTh YTBEPXKAECHUS O
ero CBOMCTBAax; TEOpemMy H
CIEACTBHE U3 He€ O JauaroHajusax
MPSIMOYTOJIBHOTO MapajuielienuIe1a.

Pemarsp CTEPEOMETPUUECKHUE
3a/1auy, CBSI3aHHBIE c
NEPIECHANKYJISIPHOCT ~ NPSAMBIX U
IIJIOCKOCTEH, UCIIONIb3Ys
IJIAHUMETPUYECKHUE (hakKThbI u
METO/BI.

IIpoBoauTh JIOTUYECKHU
KOpPPEKTHBIE JI0OKa3aTeJIbHbIC
paccyKJIeHHs npu pelIeHnn

reOMETPUUYECKUX 3a7a4, CBA3AHHBIX C
MEPIEHIUKYISIPHOCTBIO TNIOCKOCTEN.

AHaJIM3MPOBATH u
MO/1eJINPOBATh Ha SI3bIKE T€OMETPUU
pEaIbHbIE CUTYalluW, CBA3aHHBIE C
NEPNCHAUKYIIAPHOCTBIO TPSAMBIX U
IIJIOCKOCTEM.

HUccnenoBarb ITOCTPOEHHBIE
MOJEIM, B TOM 4YHCIE MU C
MCIIOJIb30BaHUEM arrapaTa aareopsbl.

Pemars npukiagHele  3anayd,
CBsI3aHHBIC C HaXO0XJICHHUEM

OHJIANH
00pa3oBaTeabHbBIN
IIPOCKT
(rosuchebnik.ru)
Omnutaiin IIKOJIa
https://externat.foxford.
ru/

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

MMOCTaHOBKAX;
JIACKYCCUH, KOTOPBIE
JAl0T  00ydaroImuMcs
BO3MOXXHOCTh
npuobpecTu
BEJICHUS
KOHCTPYKTUBHOTO
JAajora;  rpynroBOU
paboTHI WK pabOTHI

B Mapax, KOTOpbIE ydar

OIIBIT

oOyJaronuxcs
KOMaHIHOW pabore u
B3aMMOJIEHCTBUIO c
JIPYTUMH
00y4aroUMUCS;
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CKPEIIUBAIOIIUXCS TIPSIMBIX,
paccTosiHue MEXKITY
CKPEIIHBAIOIIUMUCS
OpsIMBIMA B TIPOCTHIX
CUTYalUsX.

Onyckanue
NEePICHIUKYIISPOB,
BBIYHMCIICHHE PACCTOSTHUN OT
TOYKH 10 TOYKH; MPSMOIL;
IJIOCKOCTH.

Brruncienune
paccTosHui
CKPEIIHBAIOIIUMUCS
OpSIMBIMH € TIOMOIIBIO
NEePIEeHIUKYISIPHON
IJIOCKOCTH.

TpéxrpanHslit yrou,
HEpaBEHCTBA TUTSt
TPEXTPaHHBIX yIJIOB.

Teopema [Tucaropa,
TEOpEMbl ~ KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOTO
yria. DneMeHThI
chepruyeckor  reoMeTpuu:
reo/Ie3NYeCKue JIMHUM Ha
3emie

MEXKY

TCOMCTPHUYCCKUX BCINYINH

MHororpaHHUKH
(74)

CucreMmaTuzamnus
3HaHUM: MHOrOrpaHHUK U
ero sneMeHthl. [lupamuna.

Bunanr UPaMHA/I.
[IpaBunbHas nupamMua.
IIpuzma. Ilpsamas wu
HAaKJIOHHAs IIPU3MBL.
IIpaBunpHas Ipu3Ma.

Paborarp c YU4eOHUKOM:
3a/1aBaTh BOIIPOCHI, Jienath
3aMeuyaHMsl, KOMMEHTapHH.

AHaIM3UPOBaATh pelienue
3aJ1a4H.

PucoBarsb BBIITYKJIBIE
MHOTOTPaHHUKM  C  3aJaHHBIMHU
CBOICTBaMU; BOCCTAHABIIMBATh

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

https://prosv.ru/
Poccuiickas
OJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/

Nunnunposanue u
MOJJEPKKA
HCCIIeI0BaTEIbCKOM
JIEeATCILHOCTH
o0yJaromuxcst B
paMKax peanuzanuu
MMU HHJUBHUAYaTbHBIX
" TPYIIOBBIX
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[Ipsimoit  mapannenenumnen, | oOmMA BU] BBIITYKJIOTO | SIHIEKC. ydeOHUK HCCIIEI0BATENbCKUX
IPSMOYTOJIbHBIH MHOTOTpaHHMKa 10 JByM  ero | https://education.yande | mpoekToB, 4YTO Jact
napaJuieNenumnesn, Kyo. HPOEKILIUSIM. x.ru/ o0y4aromumcs
Brinykiisie Jloka3bIBaTh cpoiictBa | LECTA BO3MOKHOCTb
MHOTOTpaHHHKH. TeopeMa | BBITYKIOTO MHOTOTPaHHUKA. OOpazoBarenbHas npuodpecTu HaBBIK
Oitnepa. IlpaBuiibHBIE U Pucosarsb BoinykJbie | wiargopma LECTA - | caMOCTOSITEIBHOTO
HOJTYTIpaBUIIbHbIC MHOTOTPaHHHUKH c pas3Hoil | oHIaliH penieHus
MHOTI'OT'PaHHUKH SUIIEPOBOM XapaKTEepUCTUKOM; | 00pa3oBaTeabHbIN TEOPETUYECKOU
HCCJIeI0BATH BO3MOKHOCTH | IPOEKT po0IeMsl, HaBBIK
MOJTy4YEHUS pe3yibTara npu | (rosuchebnik.ru) TeHEPUPOBAHUS u
BapbUPOBAHUH JJAHHBIX. Ownaiin mKona | ohopMIIeHUS
Jloka3pIBaTh cBoiictBa | https://externat.foxford. | co6cTBEeHHBIX HIe,
HpaBUIBHBIX MHOTOTPaHHHKOB. | U/ HaBBIK YBa)KUTEJIBHOTO
IMnanupoBarh noctpoeHue | MynbTHypok OTHOIICHHUSI K YYXUM
IPaBWJIBHBIX MHOTOTPaHHMKOB Ha | https://multiurok.ru/ uaesiM, o(hOpMICHHBIM
MOBEPXHOCTAX JPYrux mnpaBuiibHbIX | MHOYpoK B paboTax  Ipyrux
MHOTOTPaHHUKOB https://infourok.ru/ HCCIIENOBATENEH,
HaBBIK myOIMYHOTO
BBICTYIUICHHS ~ Tepen
ayJIuTOpHEN,
apryMEHTHPOBAaHHUS U
OTCTauBaHUs cBOEH
TOYKH 3PCHUSI.
BexTopsbi [lonsatne BekTopa Ha AxtyanusupoBate  Qaktel W | Yuu.py https://uchi.ru/ | Ycranoenenue
MPOCTPAHCTBE TUTOCKOCTH 1 B | METO/IbI TUNITAHUMETPHH, pesieBaHTHBIE | [IpocBenienne JIOBEPUTEITHHBIX
(13 ) MIPOCTPAHCTBE. TeMe, MPOBOIUThH AHAJIOTHH. https://prosv.ru/ OTHOIICHU MEXTY
CymMma ¥ pa3HOCTb OnepupoBarh nousitusmMu: | Poccuiickast ne1arorHueCKuM
BEKTOPOB, NPaBWIIO | BEKTOP HA  IUIOCKOCTM M B | 3JICKTPOHHAs  IIKOJa | pAOOTHUKOM W €ro
napasenenunesa, IPOCTPAHCTBE; KoMIuTaHapHble | https://resh.edu.ru/ o0yJaromumMucs,
YMHOXXEHHME BeKTOopa Ha | BekTtopbl. IlpuBomute  mpumeps! | AKnace CHOCOOCTBYIOIINX
qHCIIO, pasyiokeHue | pU3NMUECKUX BEKTOPHBIX BETMUYHH. https://www.yaklass.ru/ | mosuTuBHOMY
BEeKTOpa 1Mo Oa3ucy Tpéx OcBauBathb npaBuia | SIHaeKc. yaeOHUK BOCIIPUATHIO
BEKTOPOB, HE JICKAIIUX B | BHIMOJHEHUS JeicTBUA croxkeHus u | https://education.yande | oOyuarommmucs

OJTHOM IIJIOCKOCTH.

BbIUUTAHUA BCKTOPOB, YMHOXXCHUA

x.ru/

TpeOoOBaHUN U NPOCHO
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CkanspHoe BEKTOpa Ha YHCJIO. LECTA [1€JarOrH4eCKOro
POM3BE/ICHUE, Jloka3pIBaTh npusHak | ObpasoBaresbHast paboTHHUKA,
BBIUMCJICHHE YIJIa MEXIY | KOMILIAHAPHOCTH TPEX BEKTOPOB. wiarhopma LECTA - | npHBJICYCHHIO X
BEKTOpaMH B ITPOCTPAHCTBE. Jloka3pIBaTh TEOpeMy 0 | oHyIaiH BHUMAaHHS K

[Tpocreitimme 3agaun ¢ | pa3IoKEHUH JIIOOOTO BEKTOpa IO | 00pa3oBaTelbHBIM o0cy)KIaeMol Ha ypoKe
BEKTOpaMH TpéM JaHHBIM  HEKOMIUIAHAPHBIM | IPOCKT uHpoOpMaIny,

BEKTOPaM. (rosuchebnik.ru) AKTUBU3ALIUU 1504
IIpumeHnsaTs npaswia | OHnaiiH LIKOJIa | IO3HABATEIILHOU
BBITIOJHEHMS AeHCTBUI ciaokenus u | https://externat.foxford. | gesrenbpHOCTH;
BBIYUTAHUS BEKTOPOB, YMHOXEHHUs | U/
BEKTOpa Ha YHUCIO TpU pemeHuu | MyabTHYpOK
3a/1a4. https://multiurok.ru/
Haxonuth koopauHatel BekTopa | MHDOYpOK
B JlaHHOM 0a3mce u cTpouth Bektop | https://infourok.ru/
10 €ro KOOpUHATAM.
BcenoMHuTL OTIpE/ICIICHHUE
CKAISPHOTO yMHOXXEHHSI M €ro
CBOMCTBA. BEIUHCIATHL C IIOMOIIBIO
CKaISPHOTO  YMHOXCHHS  JJIMHBI
BEKTOPOB, YIJBI MEXAy HHMH,
yCTaHABJIUBATh
NEPIEHIUKYIIPHOCTh BEKTOPOB.
AHaJIM3MPOBATH u
MO/IeJTHMPOBATH HA S3bIKE TCOMETPUHI
peajbHbIE CHUTYyallud, CBS3aHHBIC C
busnuecKkuMu BEKTOPHBIMHU
BEITUYHMHAMU.
Hcnosb30BaTh Ipu  PELICHUH
3ajau, CBSI3aHHBIX C BEKTOpaMH B
NPOCTPAHCTBE, IUIAHUMETPUUECKUE
(haKThl ¥ METOJTBI
JBuKeHust JIBroKeHUs CB000HO onepupoBarh | Yuu.py https://uchi.ru/ | I[MoOyxnenue
(29) POCTPAHCTBA. MOHATHSMMU: oroOpaxkenue | [Ipocremenue 00yJaroIuXxcs

Otobpaxkenus. JIBrmkeHUs

MPOCTpPAHCTBA Ha ce0s, ABW)KEHUE

https://prosv.ru/

coOmoIaTh Ha YpOKe
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U paBeHCTBO ¢uryp. OO01ue
CBOMCTBa ABIDKEHUU. Buabl
JIBUOKEHUW: TapajliesIbHbINI

IIEPEHOC, LEHTpaIbHas
CUMMETpUS, 3epKajbHas
CUMMETpHS, MOBOPOT
BOKpPYT MIPSIMOM.

[IpeoOpazoBanust mog00USI.
[Ipsimas u chepa Ditnepa.

I'eomerpuueckue
33/laud  Ha  IPUMEHEHUue
JIBUOKEHUS

MPOCTPAHCTBA; IICHTPAIbHAS, OCeBast
u 3epKagbHas CUMMETPHH,
napajuleNbHBIA MePEeHOC; PaBEHCTBO
u ojobue puryp.

Jloka3pIBaTh YTBEPXKACHUS O
TOM, YTO IICHTpalbHas, OcCeBas H
3epKajbHas CUMMETpUH,
MapajuIeNbHBIA  MEPEHOC SBISIOTCS
JIBUKCHHUSIMHU. BbinoaHaTs
peoOpa3oBaHus MOT00HS.

OnepupoBathb NOHSITUSIMU:
npsimasi u chepa Ditiepa.

Pemath reomerpuueckue 3agadu
C UCIIOJIb30BAHUEM JBUKCHUM.

Hcnonb3oBaTh TMpu  peUICHUH
3aJ1a4 JBUKCHHSI IPOCTPAHCTBA U MX
CBOMCTBA.

CpaBHUBATH U aHAJM3HPOBATH
VTBEPKACHUSI C LENbI0 BBISABICHUS
JIOTUYECKH KOPPEKTHBIX "
HEKOPPEKTHBIX PACCYKICHUM.

Poccwuiickas
OJICKTPOHHAA HIKOJIa
https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
SAnnexc.yueOHuK
https://education.yande
x.ru/

LECTA
Oo0pazoBaTebHas
mwiarpopma LECTA -
OHJIAMH
00pasoBaTelnLHbII
ITPOCKT

(rosuchebnik.ru)
Oumnain IIKOJIa
https://externat.foxford.
ru/

MyneTrypOoK
https://multiurok.ru/
Nudoypox

HccaenoBatb noctpoeHHsie | https://infourok.ru/
MOJICTIH.

Hcnoan3oBats uudposbie
pecypcbl

OOIIENPUHSATBIE HOPMBI
MOBEJCHHUS,  IpaBUIIA
OOIIIEHUS CO CTapIIUMHU
(megarornyecKuMu
pabOTHHUKAMU)

" CBEPCTHUKAMHU
(oOy4arommmucs),
IIPUHLUIIBI yueOHOMI
JICIIATUTHHBI

¥ CaMOOpPraHHU3aIHH;

11 knacc (102 yaca)

Ha3Banue pa3sgena
(TeMBI) Kypca
(KOJIMYEeCTBO 4YacoB)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IBI
AeSITeJIbHOCTH YYAIINXCS

JJIeKTPOHHbIE
oOpa3oBaTesibHbIE

pecypcsbl

JlocTuskeHue
JIMYHOCTHBIX
pe3yJabTaToB B
pPaMKax peajJu3anuu
MOYJIsA
«IIKOJBHBIH YPOK»
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pabo4eil nporpaMMbI
Bocnuranus (mo

pa3aesnam)
AHaJIuTHYECKAS [ToBTOpEHue: AxktyanusupoBath  (aktel W | Yum.py https://uchi.ru/ YcTaHoBIeHUE
reoMeTpus KOOpJMHATBl BEKTOpa Ha | METOJbI wianumetpu, | [Ipocsemenue JIOBEPHUTEITBHBIX
(15 9) IJIOCKOCTH u B | peJICBaHTHBIC  TeMe, MPOBOJIUTH | hitps://prosv.ru/ OTHOIIICHUI MEXTY
MPOCTPAHCTBE, CKAJSIPHOE | aHAJIOTHH. Poccuiickasi  37eKTpOHHAs | MEIarorn4ecKuM
MIPOM3BEJICHHE  BEKTOPOB, CBoauTh JICHCTBHS ¢ BeKTOpamu | mmkoja https://resh.edu.ru/ | paboTHHKOM ®  €ro
BBIUMCIICHHE YIVIa MEXAY | K aHAIOrMYHbIM AeictBusiM ¢ ux | SAKmacc oOyJaronmmucs,
BEKTOPAMHM B MPOCTPAHCTBE. | KOOPJAMHATAMH. https://www.yaklass.ru/ CHOCOOCTBYIOIIMX
VYpaBHeHHe IIPSIMOI, BcnoMHuTH onpezaeneHue | SIuaexc.yueOHuK [IO3UTUBHOMY
NPOXOASAIICH uepe3 JIBe | CKasIpHOTO yMHOXKeHuss W ero | https://education.yandex.ru/ | Bocnpusitiio
TOUYKH. cBoiicTBa. Berumcnsate ¢ momompto | LECTA O6pasoarenbHas | 00ydaronuMucs

VYpaBHEHHE IJIOCKOCTH, | CKAIIPHOTO  YMHOXKEHUs1  JumaHbI | Iwiardhopma ~ LECTA - | TpeOoBaHMil U TPOCKO
HOpMaJIb, ypaBHEHHE | BEKTOPOB, YIVIbI MEKIY HHMH, | OHJIAaliH 00pa30BATEIbHBIN | I€aroruaecKoro
IJIOCKOCTH B OTPE3Kax yCTaHABIUBATh npoekT (rosuchebnik.ru) paboOTHHKA,

Bekrophoe MEPIEHIUKYIIIPHOCTh BEKTOPOB. Omnuaitn IIKOJIa | IPUBJICYCHUIO ux
npousBeieHue. JInHelHbIe BeiBOAMTDH ypaBHenue | https://externat.foxford.ru/ | Buumanus K
HEPaBEHCTBA, JMHEWHOE | IUIOCKOCTH U (OPMYITY PAcCTOSHUS | MyJIbTHYPOK 00CyX1aeMOi Ha ypoKe
MIPOrPaMMHUPOBAHHE OT TOYKH JI0 IJIOCKOCTH. https://multiurok.ru/ nH(popMaIuy,

AHanmuTHYecKue Pemats,  3ajmaun, coueras | Madoypok AKTHUBHU3AIHH ux
METOABl  pacuéra  yIjia | KOOpAMHATHBIK W BekTOpHbIH | https://infourok.ru/ MMO3HABATEIEHON
MEXTY TPSIMBIMH U | METOJIBI. JeSITETTbHOCTH,
TUTOCKOCTSMHU B IpoBoauTh JIOTHYECKH
MHOTrorpanHukax. ®@opmyia | KOppeKTHbIC JAoKa3zaTeJbHbIE
paccTOSIHUST OT TOYKH JI0 | PacCysKIeHHs Opu  PelICHUU
TUIOCKOCTH B KOOPJIMHATAX. | TEOMETPHUECKUX 3a1a4 Ha

Haxoxnenue MIPUMEHCHHE BEKTOPHO-
paccTOSIHUH OT TOYKH JI0 | KOOPAMHATHOTO METOJA.

IUIOCKOCTH B Kybe H AHaJIM3UPOBATH u

MPAaBUJIBLHOMN MHUpaMHUIE MO/JIEJHPOBATH Ha SI3BIKE
TE€OMETPHHM  pealibHble CHTYalllH,
CBSI3aHHbBIE BEKTOpaMHU u
KOOPAMHATaMH.
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Hccaenosarb IIOCTPOCHHBIE
MOJECNM, B TOM 4YHCIE H C
WCIIOJIb30BaHUEM amrmapara
anreOphl.
Hcnoab30BaTh KOMITBIOTEPHBIC
POrpPaMMBI.
3HAKOMHUTBCA C  HCTOpHEH
pa3BUTHUSI MATCMaTHKH
IToBTOpEHHUE, Ceuenus CTpouTs ceueHuUs. VYuu.py https://uchi.ru/ [ToGyxnenue
00o0meHue MHOTOTPaHHHKOB! Pemats  crtepeomerpuueckue | [IpocBemieHue o0yJaroImuxcs
cHCTeMaTH3aIus CTaH/IapTHBIC 3a7a4uu Ha JoKazateiabeTBo | https://prosv.ru/ coONroIaTh Ha YpOKE
3HAHMIA MHOTOTPaHHHKH, METOJI | MaTeMaTHYECKHX OTHOILIEHMH, | Poccuiickasi  AJeKTpOHHAs | OOIIEHPUHATHIC HOPMBI
(15 gacoB) CJICJIOB, CTaH/IApPTHBIC | HAXOXICHUE reomeTpudeckux | mkosa https://resh.edu.ru/ | moBemeHws,  mpaBHja
IUIOCKOCTH,  TepecedYcHus | BeMuuuH (JIuH, yrioB, tuiomanaew, | SKmacce OOIIIEHUS CO CTapUIMMHU
MPSIMBIX | IJIOCKOCTEH 00BEMOB). https://www.yaklass.ru/ (TIeTaroruueCKUuMu
[TapannenbHbie MpsIMbIC Hcnoan3oBate 1pu pemieHuH | SHICKC. y9eOHHUK pabOTHHUKAMHN )
" TUTOCKOCTH: | CTEPEOMETPHICCKHUX 3amgay | https://education.yandex.ru/ | u CBEPCTHHKAMH
napajuieibHbIC CCYCHMS, | TNTAHUMETPUICCKHE (haKThI u | LECTA OGpaszoBarensHas | (oOyudaromumucs),
pacy€r OTHOILUEHUMN, YIJIbI | METOJBL. miathopma  LECTA - | npuHIHMIBI yueOHOI
MEKIY CKpPEIIUBAOIIUMHUCS IpoBoauTh JIOTUYECKH | OHJIAlH 00pa30BaTENbHBIN | TUCIUTUIMHBI
IPSMBIMH KOPPEKTHBIE J0Ka3aTebHbIe | npoekT (rosuchebnik.ru) U CaMOOpTaHH3allnHY;
[MeprieHMKYIIIpHBIC paccyxIeHus npu peuiennu | OHnaitn IIKOJIa
OpsiMble M IJIOCKOCTH: | CTEPEOMETPUUYECKHX 3a/1a4. https://externat.foxford.ru/
CTaH/IapTHBIC napsl CpaBHUBATH U aHAJIM3UPOBATH | MyJIbTHYPOK
NEepIEeHANKYIAPHBIX peanbHBIe CHUTyallMd | BBIABIATH | Nttps://multiurok.ru/
IUIOCKOCTEH W TPSAMBIX, | BO3MOXKHOCTB e€ MojenupoBanus Ha | MHdoypok
CUMMETPUHU S3BIKE TEOMETPUU. https://infourok.ru/

MHOTOTPaHHUKOB, TeOopeMa
0 Tpex NepIeHIuKyIspax,

BBIYMCIICHUS JUTUH B

MHOT'OIPaHHUKAX
[ToBrOpenue: momanu

MHOI'OYT'OJIbHUKOB,

dbopmynel IS TUIOMIAJEH,

MogaeaunpoBars peaNbHYIO
CUTYallMI0 Ha SI3bIKE T'€OMETPUU H
HccJ1e10BaTh IIOCTPOEHHbIE
MOJENM, B TOM 4YHCIE€ U C
HCIOJIb30BaHUEM anmnapara
anreOpsl.

Hcnosb30BaTh KOMIBIOTEPHBIE
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COO0paXeHHsI TOA00USI.
[lnomanu CEYEHUI

MHOTOTPaHHUKOB: ILIOMIAAH

IIOBEPXHOCTEH, paspe3aHus

IIpOrpaMMBI IIPU PELICHUH 3a1a4.

Ha YacTH, COOOpaKCHUs
o00Ust
O0Bém O6béM Tema. OObBeM Cgo0oano onepupoBath | Yuu.py https://uchi.ru/ [TpuBneueHue
MHOTOTPaHHUKA PSIMOYTOJIBHOTO NOHATHAMHU: 00BEM Tena, 00wBEM | [IpocBerieHue BHUMAaHHUS
(17 v) napajuiesienumnena. 3agadd | IpsSMOYTrOJIbHOTO mapauienenumnena. | https://prosv.ru/ o0yJaromuxcst K
00 ymBoeHMH Ky0a, O ®opmyaupoBaTh ocHOBHBIC | Poccuiickasi 3JEKTpOHHAs | ICHHOCTHOMY acCIeKTy
KBaJpaType Ky0a; 0 | cBOiicTBa 0OBEMOB. mikoja https://resh.edu.ru/ | u3ygaembix
TPHUCEKIIUH yTJIa. Hoxa3piBaTh  Teopemy 00 | SKiacc Ha YpOKax SIBJICHUIA,
CrepeoMeTpHuuecKkue 00BEME npssMoyrosibHoro | https://www.yaklass.ru/ OpraHH3aIHs 170'¢
3aJjaud,  CBSI3aHHBIC  C | apajUiesienunena, CIeACTBUA U3 | SIHaeKc.yueOHuK paboThl ¢ TOTyYaeMoit
00BbEMOM MPSIMOYTOJILHOTO | Heg. https://education.yandex.ru/ | Ha ypoke COIHMAaIbHO
napajuieenumesa. Pa3pe3arnb mHororpanHuku, | LECTA OG6pasoBarenbHas | 3HAUUMOK
[Tpuxnagueie 3aJ1a4d, | TIEPEKIIAIbIBATh YACTH. mwiardbopma  LECTA - | madopmarmeit —
CBSI3aHHBIC C BBIYHCIICHHEM Pemats  cTepeoMeTpuYecKHE | OHJIANH 00pa30oBaTeIbHBIN | HHUIIMUPOBAHHE ee
0o0BEMa  MPSIMOYTOJIBHOTO | 33/1a4M, CBS3aHHBIC C BBIYMCIEHUEM | IPOEKT (rosuchebnik.ru) o0CyXKIeHHUs,
mapajuieIenunea. 00BbéMa npsIMOYTOJIbHOTO | OHNalH IIIKOJIA | BBICKA3bIBAHUSA
O06Bém NpsMOil | mapasuienenumnena, NpU3Msl. https://externat.foxford.ru/ | oOydarommmucs cBoero
MIPU3MBI. CpaBHuUBAaTH U | MynbTHYpOK MHEHHS 10 ee MOBOJY,
Crepeomerpuueckue aHAJIM3HPOBATH yTBepKIeHUs c | hitps://multiurok.ru/ BBIpAaOOTKH CBOEr0 K
3a7a4d,  CBS3aHHBIE  C | IeJbI0  BBIABIEHHs  Jioruuecku | MHoOypok HEil OTHOIICHWUS,
BBIUUCIICHHEM 00BEMOB | KOPPEKTHBIX W HEKOppeKTHHIX | https://infourok.ru/
IpsAMOI IIPU3MBL. | PaCCyKICHUMN.
[Tpuknannbie 3ajauu, AHAIU3UPOBATH "
CBSI3aHHBIE C  00BEMOM | MOIEJIMPOBATH Ha SI3BIKE
IPSIMOU TIPH3MBI. T€OMETPUU peajbHbIe CHTYaIlHH,
Brruucnenne 00BEMOB | CBSI3aHHBIE c 00BEMOM
Teln c TIOMOIIBIO | IPSMOYTOJIBHOTO Tapasuiesenuresa,
OIPECAEHHOTO HMHTErpaia. | MPU3Mbl, TUPAMUIbI.
O6Bém HAaKJIOHHOM Hccaenosarb IIOCTPOCHHEIE

MIPU3MBI, TUPAMUIBIL.

MOICIIH, B TOM 4YHCIE H C
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®opmyna o0bEMa
MIAPaAMU/JBI. OTtHoueHNe
00bEMOB UpamMuz c
OOIIKUM YTIIOM.

CrepeomeTpuyeckue
3aJaud,  CBSI3aHHBIE  C
o0bEMamMu HaKJIOHHOH

MIPU3MBI, TUPAMUJIBIL.
[IpuknagHeie 3aga4u 1O

HCIIOJIb30BAHUEM armapara
anreOphI.

BoiBoauThH OCHOBHYIO
UHTCTpaIbHYIO  QopMyny s
BBIYKMCIICHUS] 00BEMOB TEJI.

Joka3piBaTh  TEOpeMy 00

0o0BbEME HAKJIOHHOM MPU3MBI Ha
IIpUMEpPE TPEYroJIbHOM MNpU3MBI U
JUTSl IPOU3BOJIBHOM ITPU3MBI.

Teme  «OOBEMBI  TEm», Joka3piBaTh  TEOpemy: 00
CBsI3aHHBIE C  00BEMOM | 00BEME HpamMupl, GopMyIHpoOBaTH
HaKJIOHHOHN [IPU3MBI, | CIEACTBUA u3 HEe: 00BEM
UpaMUIbL. yceu€HHON mnmpaMuabl. BrBoauTh
[Tpumenenne 00BEMOB. | GOPMYITy AJIsi BEIYUCICHUST 0OBEMOB
Beruncinenue  paccrosiHUS | yCEUEHHOW MUpaMUIbI
710 TUIOCKOCTH
Tena  BpameHwus. Hunuuapudeckas CBo000HO onepupoBath | Yun.py https://uchi.ru/ Hcnonp3oBanue
Coepa " miap. | IOBEPXHOCTh, 00pa3yroIiye | MOHATHAMU: murHapudeckas | [IpocBemenue BOCITUTATEIBHBIX
Komounnamus TeJ | LWIMHIPUYECKOM MOBEPXHOCTh, wwmHAp. M3yuats | https://prosv.ru/ BO3MOYKHOCTEH
BpAaLlleHUs U | TOBEPXHOCTH. CIIOCOObI nosyueHusi | Poccuiickass 3neKkTpoHHas | copep:KaHUs y4eOHOTro
MHOTOTPAHHMKOB Hunmuuap. [Tpsamoil | LMIMHAPUYECKOit NOBEpXHOCTH, | mKona https://resh.edu.ru/ | mpenmera yepes
(21 v) KpYroBOMt UWIAHIP. | HUINHIpA. SAKnacc JIEMOHCTPAIUIO
[Tnomanm MIOBEPXHOCTHU M3o6paxkate wmwmHAp u ero | hitps://www.yaklass.ru/ o0yJaromumcst
WIAHAPA. CEUEHHSI TIIOCKOCTHIO. Sunexc.y4eOHIK IPUMEPOB
Konnueckas CeologHo onepupoBath | https://education.yandex.ru/ | oTBeTCTBEHHOTO,
MMOBEPXHOCTh, 00PA3yIOIINE | MOHATHAMU: konmdeckas | LECTA O0pasoarenbHasi | Tpa¥aaHCKOTO
KOHMYECKOW IOBEPXHOCTH. | TOBEPXHOCTh, KOHYC, yceu€HHbI | matrgopma LECTA - | moBeneHwus,
Konyc. Ceuenune KoHyca | KOHYC. Hsyuats CHOCOOBI | OHJIAliH 00pa3oBaTEIbHBIN | MPOSBICHUS
IUIOCKOCTBIO, MOJTy4YeHUs KOHHYECKOH | mpoekT (rosuchebnik.ru) YEeJIOBEKOJIO0US u
MapajyIeIbHOM  TIJIOCKOCTH | TOBEPXHOCTH, KOHYCA. Ownutaiin IKoa | J00pOCEepACHHOCTH,
OCHOBAHHUSI. VYceu€HHbIi M3o6paxkaTte konyc wu ero | https://externat.foxford.ru/ | uepes noa6op
KOHYC. N300pakeHune | ce4eHusl TUIOCKOCTBIO, Tpoxosmield | MylnbTrypok COOTBETCTBYIOIINX
KOHYCOB W  YCEUCHHBIX | yepe3  0oCb, M  IUIOCKOCThIO, | https://multiurok.ru/ TEKCTOB JUISl UTCHMS,
KOHYCOB. MIEPIICHANKYISIPHON K OCH. HNudoypox 3amad  JUIsl pelIeHwus,
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[Tnomane O60KoBOM
IOBEPXHOCTH W  MOJIHOU
MMOBEPXHOCTH KOHYCA.

CrepeomeTrpuueckue
3aJlaylHa JI0Ka3aTeIbCTBO U
BBIUHCJIEHUE, MTOCTPOCHUEM

CeueHuU HWIMHJPA,
KOHYCa.

[Ipuknanueie  3amauw,
CBSI3aHHBIE C IIIINHAPOM

Cdepa u map.

[lepeceuenmne chepsl u
mapa € IUIOCKOCTBIO.
Kacanme mapa u cdhepsl
TJIOCKOCTBIO. Bun u
n300pakeHue mapa.

YpaBHeHue cdepsl.
[Mnomane cheper u e
YacTeu.

Cummetpust  cepsl U
mapa.

CrepeomeTrpuueckue

3a7a4d Ha JI0Ka3aTelbCTBO
1 BBIYUCICHUE, CBA3aHHBIC
co cdepoii U mIApOM,
MOCTPOEHUEM UX CEYEHUU
TUTOCKOCTBIO.

[Ipuknagneie  3amaum,
CBSI3aHHBIE CO cdepoil u
I1apoM.

IToBTOpEHME:
OKPY)XHOCTh Ha IIJIOCKOCTH,
BBIYMCIICHUS B

OKPY>XHOCTH, CTAHIOAPTHBLIC

BeiBoauts  Qopmynsl Ui
BBIYHCIICHUS OOKOBOW U  IIOJIHOM
IIOBEPXHOCTEH TeJ BpallleHUsl.

Pematn CTEPEOMETPUUECKHE
3aJaud, CBSI3aHHbBIE C  TellaMH
BpAIllEHUs, HAX0XICHUEM ILIOIIAIN
OOKOBOW M TIOJIHOW TIOBEPXHOCTH,
MMOCTPOEHUEM CEYEHUU.

Hcnoan3oBaTe 1pu pelIeHUH
3aa4 TUIaHUMETpUUYECKue (GaxKThl U
METO/bI.

CpaBHUBATB U AaHAJU3UPOBATH
YTBEP)KICHUS C LENIbIO BbISBICHUS
JIOTMYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PaCCYKJICHHH.
AHaJIM3UPOBATH U MOJAEJIUPOBATH
Ha S3bIKE TIE€OMETPUM peajbHble
CUTYalluH, CBSI3aHHBIE C KOHYCOM U
LMIAHAPOM.

HccaenoBarb ITOCTPOEHHBIE
MOJENM, B TOM 4YHCIE€ H C
HCIIOJIb30BaHUEM armapara anreOpsbl

AkTyanusupoBatb (akTel U
METO/IbI IUTaHUMETPHH,
pEJIeBaHTHBIE NPOBOIUTH
AHAJIOTHH.

CBoOoano ONepupoBaTh
NOHATUAMU: cepa U 1Iap, LEHTP,
panuyc, nuamerp chepsl U mapa.

Hccaenosarb B3aUMHOE
pacriosioskeHue chepbl U IIOCKOCTH.

DopmMyJIMPOBATh OIPEICICHNE
KacaTeJIbHOU TIOCKOCTH K cepe.

Joka3piBaTh TEOPEMBI 0

TEME,

https://infourok.ru/

MPOOJIEMHBIX CUTYaIUi

uig  00CYXKICHUs
KJ1acce;

B
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noxodous

Pazauunsie
KOMOMHAIIMH TEJl BPAIICHUS
1 MHOTOT'PAHHHUKOB.

3amauu o teme «Tena u
MTOBEPXHOCTH BPAIICHUSD»

CBOMCTBE M IPU3HAKE KacCaTeIbHOU
TUTOCKOCTH.

BeiBomuts  dopmyny  mus
BBIYHCIICHUS IO CPEphl Yyepes
pamuyc chepsl.

Pematsp CTepeOMETPUIECKUE
3a/lauM, CBfA3aHHBIE cO cdepol u
[IapoM, HAXOXJCHUEM  IIJIOUIAIU
chepbl U e€ yacTeil, MOCTPOCHHEM
CeueHHii cephl U mapa.

AHaJIM3UPOBATH u
MO/1eJIMPOBATH Ha SI3BIKE
TEOMETPUM pealbHbIE CHUTYaIuH,
CBSI3aHHBIE C ApOM | c(hepoid.

Pematp mnpocThle 3adaud, B
KOTOPBIX (DPUTYpUPYIOT KOMOMHALIUU
TEJ BpAIICHUS U MHOTOTPAHHUKOB.

Hcnoab3oBarh 1pu peUICHUU
3a/a4, CBSI3aHHBIX €O cdepoil u
[1apoM, TUIAHUMETPHYECKUE (PaKThI
U METOJIBI.

Pemarsp CTepEOMETPUIECKHE
3aJaud, CBSI3aHHBIE C  TellaMH
BpAIlIEHHsI, MOCTPOSCHHEM CEYCHUI
TeJl BpallleHUs, C KOMOMHALUAMHU
TEJI BPallleHUsI 1 MHOTOTPAaHHUKOB.

IIpoBoauTs JIOTHYECKH
KOPPEKTHbIE J0Ka3aTeJbHbIE
paccyxaeHHUs pu pelieHnn
TCOMECTPHUICCKUX 3a/iad, CBA3AHHBIX
c NEPIEHIUKYJIIPHOCTBIO
IIJIOCKOCTEM.

AHaJIM3UPOBATH u
MO/1eJIUPOBATh Ha A3BIKE
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reoMeTprun pCaJibHbIC CUTYyalluu,
CBA3aHHLIC C MHOI'OI'PpaHHUKAMMU.

Hccaenosarn MOCTPOCHHBIC
MOJENTM, B TOM YHCIE H C
HCIIOJIb30BAHUEM armapara
anreOphl.
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Ilnomaan
NMOBEPXHOCTH

00bEMBI KPYIJIBIX TeJl
09

H

O0BéM
Teopema 00
PSIMOTO LIAJIHHIPA.

[Tmomanu OOKOBOM U

LUAJIUHAPA.
00BEME

MTOJIHOM IIOBEPXHOCTHU
HWIAHAPA.

Boruncnenne 00BbEMOB
TeN c IIOMOILBIO

OIpeNIeIEHHOr0 MHTErpaa.
O0BéM KoHyCA.

IImomann OGOKOBOM H
ITOJIHOM [IOBEPXHOCTHU
KOHYca.

CrepeomeTrpuueckue
3aJjaud,  CBSI3aHHbIE  C
BBIYUCIICHHIEM 00BEMOB
LHWINHAPA, KOHYCA.

[Ipuxiagueie 3amauun 1o
Teme «OO0BEMBI U TUIOIAAN
ITOBEPXHOCTEH TeJ.

O06Bém mapa u
IIapOBOTO CEeKTOpa.
Teopema 06 00béMe mapa.
[Tnomane chepsr.

CrepeomeTrpuueckue

3a/1a4H, CBSI3aHHEIE c
BBIYMCIIEHHEM
o0OBbEMOBIIapa,  I1apOBOIO
CErMeHTa, IIaPOBOTO
CEeKTOpa.

[TpuknaaHbIe 3a1a4u 110
TEME «O0BéMBI  TEY,
CBSI3aHHBIE C  00BEMOM

mapa v riomaabio chepsl.

CBoOoano OnepupoBaTh
MOHSATHAMH: 00BEM Teja, IJIOMIANb
MTOBEPXHOCTH.

DopMyJIHPOBATH OCHOBHEIC
CBO¥CTBa 00HEMOB.

Joka3pIBaTh TeopemMbl: 00
o0béMe 1MIMHApPA, 00 00BEME

KoHyca. BBIBOAMTBH (QOpMYIBI IS
BBIYMCIICHUS 00BbEMA YyCEUEHHOTO

KOHYCa.

HccaenoBarb MIOCTPOCHHBIC
MOJIENId, B TOM 4YHCIE M C
WCIIOJIb30BaHUEM amrmapara
anreopsol.

3HaTh BO3MOYKHOCTH PEIICHUS
3a/1ad Ha MOCTPOCHHE LHMPKYJIEM H
JINHEHKOM, 0 KJIACCUYECKUX
Hepa3pelIMMbIX 3a/1auax.

CBo0OoaHO ONepupoOBaTh
NOHATUSMU: IIIAPOBOM  CErMEHT,
IIapOBOM CJIOM, IIapOBOM CEKTOP,
OCHOBaHME M BBICOTA CETMEHTA,
OCHOBaHME M BBICOTA IIAPOBOTO
CJIO4L.

BeiBomuts  dopmynsl  ans
HaxOXJIeHuss OOBEMOB IIIAPOBOTO
CerMEHTa,  IIAapOBOTO  CEKTOpa,
TIomaau chepsl.

Joka3piBaTh  TeOpemMy 00
00BéMe mmapa.

Pematn CTepEOMETPUIECKHE
3aJa4yd, CBs3aHHBIE C OO0BEMOM
mrapa, IIapOBOTO CETMEHTa,
IIApOBOTO  CEKTOpa,  ILIOMIAIBI0

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

https://prosv.ru/
Poccuiickast  3y1eKTpOHHAsA
mkoJia https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
SAunexc.yaeOHUK
https://education.yandex.ru/
LECTA Oo6pasosarenbHas
mwiarpopma  LECTA -
OHJIAMiH 00pa3oBaTeIbHBIN
npoekT (rosuchebnik.ru)
Oumnain IIKoJ1a
https://externat.foxford.ru/
MynbTHypOoK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

IIpumeHeHne Ha ypoke
MHTEPAKTUBHBIX (QOpM
paboThI c
00yUaIOIUMHUCS:
MHTEJJIEKTYaTbHBIX
UTp, CTUMYJIHPYIOIIUX
M03HABATEJIbHYIO
MOTHBAIUIO
o0y4Jaronmxcs;
JITAKTUYECKOTO
TeaTpa, rae
MOJTyYeHHBIE Ha YpOKE
3HAHUSA OOBITPHIBAIOTCS
B TeaTpabHBIX
MMOCTaHOBKAX;
JIIUCKYCCUM,  KOTOpBIE
AT  O0yYarommmcs
BO3MOYKHOCTh
npuobdpecTu
BEJICHUS
KOHCTPYKTHBHOTO
JAajora;  IpymnIoBOU
paloThI UM paboThI

B Iapax, KOTOpbIE y4ar

OIIBIT

o0yJaroIuxcs
KOMaHAHOU paboTe Hu
B3aMMO/ICVCTBUIO c
JPYTUMHA
00y4aroIUMUCS;
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CooTHOILIEHUS ~ MEXKITY
IJIOIIAJSMHA ITOBEPXHOCTEN

u o0péMaMH OOXOOHBIX
Tell.

ITomoOubIe TeIa B
MIPOCTPAHCTBE.

N3menenne o6béMa mipu
1101001 H.

CrepeomeTrpuueckue
3a/lauyd,  CBSI3aHHBIE  C
BBIYHCIICHHEM O0BEMOB Tel
Y IUTONIAJEH TOBEPXHOCTEN

cdepsl.

CpaBHUBATH U aHAJIU3UPOBATH
YTBEPKACHUSI C LIETbIO0 BbBISBICHUS
JIOTUYECKU KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyXJIeHUH.

AHaJIM3UPOBATH u
MO/1eJIUPOBATh Ha A3BIKE
FEOMETPUU  pEaJIbHbIE CUTYalluH,
CBA3aHHBIE C 00BEMOM 1Iapa,
IapOBOI0  CErMEHTa,  I1apOBOTO
CErMEeHTa, IJIOMAAbI0 ChEPHI.

CBoOoano OIepupoBaTh
NMOHSITHEM: TOAO0OHBIE Tela B
MPOCTPAHCTBE.

BuruucasaTe 00bEMBI  TET C
TIOMOIIIBIO OIPENEIIEHHOTO
WHTerpana.

Pemartnb CTEPEOMETPUUYECKHE
3a/1a4u, CBSI3aHHBIE C
COOTHOIICHUSIMU MEXITY
MJI0IAIIMH MOBEPXHOCTEN u
00bEéMaMu MOJOOHBIX TEJL.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE a0Ka3aTelbHbIe
paccyxaeHust npu pereHnn
TEOMETPUUYECKHUX 3aJ]1ay, CBSI3aHHBIX
C BBIUHCICHHEM OOBEMOB Tel C

IIOMOIIBIO OIPENETIEHHOTO
WHTEerpana, Hax0JICHUEM
COOTHOIIICHUSI MEXIY IUIOMAIIMHU
MOBEPXHOCTEN 51 o0BEMamMu
MOAOOHBIX TE.

AHaJIM3UPOBATH u
MO/1eJIUPOBATh Ha S3bIKE
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TEOMETPUHM pEANbHBIE CHUTYaIluH,
CBSI3aHHBIE c 00BéMaMu H
MTOBEPXHOCTSIMH Tell, Ha
JIOKA3aTelIbCTBO M Ha HAXO0XKICHHUE
TCOMETPHUYCCKUX BEITMYUH
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IHoBTOpEHUE,
00001IeHNE
cucTeMaTH3alus
3HAHUM
(25 4)

Oo6o0maromiee
[IOBTOPEHHUE TMOHATUUA U
METOJ0OB Kypca T'€OMETpUu
10-11 KJIACCOB,
CUCTEMaTHU3aLMs 3HAHUM.

Hcropus pa3BUTHUA
CTEPEOMETPUN KaK HAyKH U
€€ poiab B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
u KOMITHIOTEPHBIX
TEXHOJIOTHI

Pemars CTEpEeOMETPUUECKUE
3a1a4u Ha JI0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOLICHUH,
HAaxO0XKJICHHUE reOMETPUYECKUX
BEIMYUH (AJMH, YIJIOB, IUIOLIAJEH,
00BEMOB).

Hcnonb3oBaTh Ipu pelICHUN
CTEPEOMETPUYECKUX 3a1a4
IJIAHUMETPUYECKHE (baxThI u
METO/BI.

IIpoBoauTs JIOTUYECKH
KOPPEKTHBIE JI0OKa3aTeJIbHbIC
paccyXacHHUs pu peleHnn
CTEPEOMETPUYECKUX U
IJIAHUMETPUYECKHX 3a]au.

CpaBHUBATH "
aHAJIN3HPOBATH peasibHbIE
CUTYAallUH U BBIABIIATH BO3MOXKHOCTb
e€ MOJEINUPOBaHUSA Ha  A3BIKE
TE€OMETPHH.

MogaeampoBarh peanbHyro
CUTYyallUI0 Ha S3BIKE I'€OMETPUH U
HCCJIe10BATH IIOCTPOEHHBIE
MOJEIH, B TOM 4YHCIE H C
HCIIOIb30BAHUEM anmnapara
anreopsl.

Hcnouab30BaTh KOMIIBIOTEPHBIE
IIPOTrpaMMBbI IIPH PEILICHUH 3aa4.

Ilonyyars mnpeacraBjeHHe O
F€OMETPUH KaK O pa3BUBAOIIECUCS
HayKe, UCCIIEAYIOLIEN OKPYKAIOIINI
MHp, CBSI3aHHOM C pealbHbIMHU
00BEKTaMH, TOMOTAIONIEH pPeluTh
peanbHblE JKU3HEHHBIE CUTYallUH O

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

https://prosv.ru/
Poccuiickast  3y1eKTpOHHAsA
mkoJia https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/
SAunexc.yaeOHUK
https://education.yandex.ru/
LECTA Oo6pasosarenbHas
mwiarpopma  LECTA -
OHJIAMiH 00pa3oBaTeIbHBIN
npoekT (rosuchebnik.ru)
Oumnain IIKoJ1a
https://externat.foxford.ru/
MynbTypOK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

Nuannunposanue u
MOJIJIEPKKA
HCCIIEA0BATENLCKOM
JIeITEIIbHOCTU
oOy4Jaronmxcs B
pamKax peanuzanuu
WMH  WHIUBUAYaTbHBIX
51 IPYIIITOBBIX
HCCIIEN0BATENbCKUX
MPOEKTOB, YTO JacT
oOyuaromumcst
BO3MOYKHOCTD
npuodpecTu HaBBIK
CaMOCTOSTEILHOTO
penieHus
TEOPETUYECKOMN
poOJIEeMBlI, HAaBBIK
TCHEPUPOBAHUS 31
oopMIIeHUS
COOCTBEHHBIX e,

HaBBIK YBa)KUTEJILHOTO
OTHOIICHHUS K YYXUM
uaesM, o(opMIEHHBIM

B paborax  JIpyrux
HCCIIeI0BaTEIeH,
HaBBbIK yOJIMYHOTO
BBICTYIUIEHHS  TIE€peN
ayJIuTOpHEN,
apryMEHTUPOBAaHUA U
OTCTauBaHUs CBOEN

TOYKH 3pCHHUA.
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pOJIM CTEPEOMETPUM B Pa3BUTUU
COBPEMEHHBIX  WMHXCHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJOTHH.
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PABOYASA ITPOI'PAMMAYYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

VYuebublil Kypc «BeposTHOCTh U CTaTUCTHKA» YIIyOJEHHOTO YPOBHS SIBISETCS NPOJOKEHUEM
U DPa3BUTHEM OJHOMMEHHOIO Yy4yeOHOro Kypca yriayOnEHHOro YpOBHS OCHOBHOM mikoibl. Kypc
npegHasHaueH A GOpMHPOBAHUSA Y OOyYarOIUXCsl CTATUCTUYECKON KyJIbTYpbl U OHUMaHHs POJIU
TEOPUM BEPOSITHOCTEH KaK MaTeMaTH4YeCKOr0 WHCTPYMEHTA JUIsl U3y4YeHHs CIIydallHbIX COOBITHIH,
BEJINYMH U mIpoueccoB. [Ipu m3yueHnu kypca o0OramaroTcs MpPeACTaBICHHs YJallUXCsl O METOAax
UCCIICIOBAaHUSI M3MEHYMBOTO MHpA, pa3BUBACTCS IOHMMAaHHE 3HAYMMOCTH UM OOIIHOCTH
MaTEMaTHYECKUX METOJ/I0B IT03HAHUS KaK HEOTHEMJIEMOM 4aCTU COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO
MHPOBO33PEHUS.

ConepkaHue Kypca HampaBieHO Ha 3aKpeljieHWe 3HaHWM, MOJIyUYEeHHBIX IPU M3YyYEHHH Kypca
OCHOBHOH IIKOJIBI M Ha Pa3BUTHE MPEACTABICHUN O CIy4alHBIX BEIMYMHAX M B3aUMOCBA3SIX MEXKIY
HUMH Ha BaXXHBIX [IPUMEPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKpYKarolero mupa. B pezynprare y
o0yyaroImuxcs J0JDKHO C(OPMHUPOBATHCS NpEACTaBICHHE O Hanbojee yHOTPEeOMTEIbHBIX U OOLIMX
MaTeMaTHYECKUX MOJENSAX, UCIOIb3YEMBIX Ul OIMCAHUS aHTPOIIOMETPHUECKUX U JIeMOrpaduyecKux
BEJIMYMH, TOTPEITHOCTEH B pPAa3JIMYHBIE pOJa W3MEPEHUsX, UIMTEILHOCTH O€30TKa3HOW paboTHI
TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SBJICHHHA W MPOIECCOB B OOIIECTBE. YUEOHBIIH
Kypc sBisieTcs 0a30i JJii OCBOEHHS BEPOSITHOCTHO-CTaTUCTHUYECKUX METOJI0B, HEOOXOAMMBIX
CHELMAIMCTaM HE TOJIbKO HHKEHEPHBIX CHELMAIbHOCTEN, HO TaKXKE COLUANIBHBIX U IICUXOJIOTHYECKHUX,
IIOCKOJIbKY COBpPEMEHHbIE OOIECTBEHHbIE HAYKU B 3HAYUTEIBHON Mepe UCHOIb3YIOT annapaT aHajau3a
OonblIMX JaHHBIX. LIeHTpanbHYI0 4YacTh Kypca 3aHUMaeT OOCYXKJEHHE 3aKOHa OOJbIIUX YHCEel —
(byHIaMEHTaJILHOTO 3aKOHA MPHPO/]Ibl, UMEIOIIEr0 MaTEMAaTHUECKYI0 (hOpMaTU3aIHIo.

B coorBercTBMM ¢ yKa3aHHBIMH IIEJSIMH B CTPYKType yueOHoro kypca «BeposTHocTh u
CTaTUCTUKA» CpEOHEH IIKOJbl Ha YIIIyOJIEHHOM YpPOBHE BBIJEIECHbI OCHOBHBIE COJEp)KaTeIbHbIE
muHuK: «CioyyaiiHble COOBITHS U BEpOSITHOCTH» U «CiryyaliHble BETMUHUHBI U 3aKOH OOJIBIIINX YHUCEI.

[ToMMMO OCHOBHBIX JIMHUHM B KypC BKJIIOUYEHBI JIEMEHTHI TEOpUU I'paOB U TEOPUHU MHOXKECTB,
HeoOXOUMBbIE JUIsl TOJHOLEHHOTO OCBOGHMSI MaTepualia JaHHOIOo y4eOHOro Kypca M CMEXKHBIX
MaTeMaTHYeCKUX Y4eOHBIX KypCOB.

Conepxanne muHUM «CiydaliHple COOBITUSI M BEPOSTHOCTH» CIYXKHUT OCHOBOM s
(dbopMHpOBaHUS NPEICTABICHUNA O paclpellelIeHUH BEpOSTHOCTEH MEXAYy 3HAUECHUSMH CIy4ailHBIX
BEIMYMH. BakHyl0 4acTh B 2TOH COAEPKATEIbHOW JMHWM 3aHMMAET U3yYEHUE N€OMETPUYECKOrO U
OMHOMUAIBHOTO paclpeaeIeHUI 1 3HAKOMCTBO € MX HEMPEPHIBHBIMU aHAJIIOTaMU — I10Ka3aTeJIbHbIM U
HOpPMaJIbHBIM pacIpeieIeHUSIMU.

Tembl, cBs3aHHBIE C HENPEPBHIBHBIMU CIIy4alHBIMH BEIMYMHAMU U  paclpeaeieHUs MU,
aKLEHTUPYIOT BHUMaHUE O0y4aroUIuXcs Ha ONMHMCAHWU U MU3YyYEHUU CIydyalHBIX SBJICHHUI C MOMOUIBIO
HenpepbIBHBIX  (GyHKUIUH. OCHOBHOE BHHMMAaHHE YAENSETCA I0Ka3aTeJIbHOMY U HOPMalbHOMY
pacnpeesIeHUsIM.

B kypce mnpemycmaTpuBaeTcs O3HAKOMHUTEIBHOE HW3YYEHHME CBA3M MEXKIY CIIy4alHBIMU
BEJIMYMHAMHU U ONMCAHUE 3TOH CBS3U C MOMOIIBI0 KO3((UIIMEHTa KOPPEISUN U €ro BEIOOPOYHOTO
aHaJiora. JTH DJIEMEHTBI COAEP)KAHMS Pa3BUBAIOT TeMy «JluarpamMmbl pacceMBaHHs», U3YUYEHHYIO B
OCHOBHOI IIIKOJI€, U BO MHOTOM OIUPAIOTCS Ha CBEJICHUS U3 KypCOB alNreOpbl U T€OMETPHUU.
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Emé omuH sneMeHT coneprkaHMsi, KOTOPBIM Npemiaraercsi Ha O3HAKOMHTEIBHOM YPOBHE —
MOCIIE0OBATENBHOCTh CIIyYalHBIX HE3aBHCUMBIX COOBITHI, HACTYMAIONIUX B EIMHHIY BPEMCHH.
O3HaKOMJICHHE C pacIpelle]ICHHEM BEPOSTHOCTEH KOJMYECTBA TAKUX COOBITHI HOCHUT Pa3BUBAIOIIUIN
XapakTep M SIBISETCA aKTyaJlbHbIM I OyAylmuMX aOUTYpUEHTOB, IMOCTYIMAKOIUX Ha YydeOHbIe
CHEIHaIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, IICUXOJIOTUEHN U yIIPaBICHUEM.

MECTO KYPCA B YYEBHOM IIJIAHE

B YuebHoM mnane Ha u3ydeHue yueOHOro Kypca «BeposTHOCT M CTaTUCTHKA» Ha YTIyOJIEHHOM
ypOBHE OTBOAUTCS | yueOHBII 4ac B HEAETIO B TEUEHHE KaXJIOro rofa o0ydeHus, Bcero 68 yueOHbIX
4acoB.

PA3JEJ 1. COAEP KAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHUS)

10 xknacc

I'pad, cBs3ubli rpad, mytu B rpade: mukiabl U nend. CTeneHb (BaJIGHTHOCTH) BEPIIHHBI.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CnydvaiiHple SKCIIEPUMEHTBI (OMBITHI) M CllyyaiiHble COOBITHS. DJEeMEHTapHble COOBITHS
(ucxonsl). BeposTHOCTH citydalfHOTO COOBITHA. BIM30CTH YacTOTBI M BEPOSTHOCTH COOBITHHA.
CrnyyaiiHble OIBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuy HajJ COOBITHSMHU: TI€peceueHHe, OOBEAMHEHHE, MPOTHBOMOJIOXKHBIE COOBITHSI.
Huarpammsl Diinepa. @opmyrna ciokeHus: BEpOSATHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOXEHHE BEPOSATHOCTEH. JlepeBO CIydallHOrO 3KCIIEPUMEHTA.
®opmyna nonHoi BepostHocTH. Popmyrna baiteca. HezaBucumbie coObITHS.

bunapHblii ciydaifHbIM ONBIT (MCHBITAHHME), yclleX W Heynada. He3zaBucUMBbIE HCIBITAHMSL.
Cepuss He3aBUCHMBIX MCIBITAaHUM 10 mnepBoro ycmexa. IlepecraHoBku u QaxTtopuan. Yucio
coyeranuil. Tpeyronasauk [lackans. @opmyna bunoma HeroToHa.

Cepuss He3aBucUMBIX ucnblTaHuil  bepnymnu. ChywaiiHbli  BpIOOp U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHass BenuuuHa. Pacnpenenenue BeposiTHOocTed. Jlmarpamma — pacrpeiesieHus.
Onepauuu Haj ~ CcilIy4alHBIMH  BelduMuMHamMu. buHapHas cinydaiiHas BenuuuHa. [Ipumepsl
pacripeieieHui, B TOM YHCJIe TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 xknace

CoBMecTHOE pacmpeiesieHrne JBYX CIydaHbIX BennunH. He3aBucumMble cirydailHbie BEJIMUHHBI.

MatemaTtuueckoe OXHJlaHUE ClydallHOM BenuuuHbI (pacnpezaeneHus). Ilpumepsl npumeHeHUs
MaTeMaTUYeCcKoro OXHUJaHus (CTpaxoBaHUE, JoTepes). MaTemMaTHYecKoe OKHUJaHue OWHApPHOMN
CIIy4alilHOM BEIMYMHBI. MaTeMaTnyeckoe OKUAAHWE CyMMBbI CIydallHBIX BEIUYMH. MareMaTH4ecKoe
OKHJIaHUE TEOMETPUUECKOT0 U OMHOMMAIBHOTO paclpeieieHn.

Jlucriepcusi U CTaHJapTHOE OTKJIOHEHHWE Cly4daiiHOM BenuuuHbl (pacnpenenenus). [lucnepcus
OMHApHOM ciydaiiHON BenMYMHBL. MaremMaThdeckoe OXKMJaHHE MPOU3BENEHUS U JUCIEPCHs] CYyMMBbI
HE3aBHCHMBIX CIy4YaliHbIX BeNWYMH. Jlucrepcuss M CTaHAApTHOE OTKJIOHEHHE OMHOMHAIBHOIO
pacnpezenenus. Jlucrepcust U CTaHAAPTHOE OTKJIOHEHHE T€OMETPUUECKOT0 paclpeieIeHUsI.

HepaBenctBo YeObiméBa. Teopema YeOwmméBa. Teopema bepuymnu. 3akoH OONBIIMX YHCEIL.
Brei6opounsiii  MeTon uccienoBaHuil. BpiGopounble xapaktepucTuku. OlLieHHBaHHE BEPOSTHOCTU
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COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. IIpoBepka MPOCTEHIINX THUMOTE3 C MOMOIIBI0 H3YYEHHBIX
pacIpeneiIeHu.

HenpepsiBable  citydaiinble  BenuuuHbl. Ilpumepsl.  DyHKIUSA IUIOTHOCTH  BEPOSITHOCTH
pacnpezneneHus. PaBHOMEpHOE pacnpeleneHHe U €ro  CBOMCTBa.3ajauu, MNPUBOASILKE K
IIOKA3aTeIbHOMY PacHpeleNICHUI0. 3a1a4M, IPUBOJALINE K HOPMAIBHOMY pactpenencHuio. OyHknus
IUIOTHOCTH BEPOSITHOCTU I10KA3aTEJILHOTO pacrpeieieHus, (QyHKIUS IUIOTHOCTH BEpPOSTHOCTH
HOpMaJbHOTO pacnpezaeneHus. OyHKIUs MIIOTHOCTHA U CBOMCTBA HOPMAaJIbHOIO PACIIPEACICHUS.

IlocnenoBarenbHOCTh ~ OJUMHOYHBIX ~ HE3aBUCUMBIX  COOBITMH. 3ajauu, MNPUBOASIIME K
pacnpenenenuto Ilyaccona.

KoBapuanust aByx ciydaiiHpix BennuuH. Kosddumment nmueitHoi koppensiuu. COBMECTHbIE
HaOII0CHNs IBYX BeNUYMH. BBIOOpOUHBIH KOAQPHUIMEHT Koppesuuu. Paznmuue Mexay JTuHEHHON
CBA3BIO U IPUYMHHO-CIICCTBEHHOM CBA3BI0. JIMHENHas perpeccus, MeTol HAMMEHbIINX KBAAPATOB.

PA3JIEJ 2. INIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUS
PABOYEN MTPOTPAMMBI (IO TOJIAM OBYUYEHMUS)

OcBoenune y‘lC6HOFO Kypca ((BepOSITHOCTL U CTAaTUCTHKA» Ha YPOBHE CPCIAHCTO 061]161"0
O6paBOBaHI/I5{ JOJIDKHO obecreynBaTh AOCTHIKCHUC CIICAYIOIINX IMPEAMCTHBIX O6pa30BaTeHLHHX
pPE3YyJIbTATOB:

10 xaacc

e (CBOOOIHO ONMEpHPOBATH MOHATHAMU: Tpad, TIIOCKHA Tpad, CBA3HBIA Tpad, myTh B rpade, LeNb,
LIUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIYYAHOI0 HIKCIIEPUMEHTA.

e (CBOOOJIHO ONMEpHpPOBAaTh MOHATUAMM: CIy4YalHBIH HKCHEPUMEHT (OIBIT), CiydaifHOEe COOBITHE,
JJIEMEHTapHOE ciydaliHoe CcoObITHE (PJIEMEHTApHBIM HCXOJ) CIIy4alHOTO OIBITA; HaXOAWUTh
BEPOATHOCTH COOBITHI B ONBITaX C pABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

e Haxomuts u GopMynupoBaTh COOBITHSA: MepecedeHrne, 00beIMHEHNE JTaHHBIX COOBITHMH, cOOBITHE,
MIPOTUBONOJIOKHOE JAaHHOMY; MCIIONb30BaTh JIuarpamMmbl Oilfiepa, KOOPAMHATHYIO NPSIMYIO JUIs
pelIeHns 3a/ay4; MoJIb30BaThCs (POPMYJION CIIOKEHUS BEPOSTHOCTEH JUIsl BEPOSITHOCTEH JIBYX U TpeX
CITy4alHBIX COOBITHIA.

e OmnepupoBaTb NOHATHAMHU: YCIOBHAsl BEPOSTHOCTb, YMHOXEHHE BEPOSTHOCTEHM, HE3aBUCHMBIE
COOBITHS, I€PEBO CIYYaWHOIO 3KCIEPUMEHTA; HAXOUTh BEPOSITHOCTU COOBITHI C MOMOIIBIO ITPaBHiIa
YMHOKEHUS, JIepeBa CIy4allHOTO OIbITA, MCIOJb30BaTh (POPMYJY MOJHOW BEPOATHOCTH, (POPMYIY
baiieca mpu pemeHuu 3a1ad; ONpenessTh HE3aBUCUMOCTh COOBITUH MO (opMyle M IO OpraHu3aluu
CIIy4alHOT O HKCIIEPUMEHTA.

e [lpuMeHATh H3yyeHHBIE KOMOMHATOpPHBIE (OPMYIbI Ui TEPEUYUCIECHUS 3JIEMEHTOB MHOXKECTB,
AJIEMEHTApHBIX COOBITHI CIy4ailHOrO OMbITa, PEHICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEH.

e (CB00OJIHO ONEpUpPOBaTh MOHATUAMU: OMHAPHBIN CITyyailHbIN ONBIT (MCTIBITAHKE), YCIIEX U Heyaaya,
HE3aBHCHUMBbIE HCIIBITAHUS, CEpUsl UCTIBITAHUI; HAXOIUTh BEPOSITHOCTU COOBITHII: B CEpUM MCIBITAHUN
710 TIEpBOTO ycIiexa; B CEpUU UCIbITaHuN bepHysuM; B ombITe, CBA3aHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOW COBOKYITHOCTH.
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e CB00OOMHO oOmepUpOBaTh TMOHATHUSAMH: CilydallHas BEJIMYHMHA, PACIPEICICHHE BEPOSITHOCTEH,
auarpaMma pacrpezenieHus, OuHapHas CiydaiiHas BeJIMYMHA, TEOMETpPHUYecKoe, OMHOMHAILHOE
pacnpezeneHue.

11 kaace

e OrnepupoBaTh NOHATUSIMU: COBMECTHOE PACIPE/ICNICHUE JIBYX CIIyYallHBIX BEJIMYUH; KCIIOIH30BaAThH
Ta0JIUIy COBMECTHOTO PACHpEICIICHUs JBYX CIIYYallHBIX BEJIIMYWH JUIsl BBIICICHHS PACIpeIeTICHUS
Ka)KJ0W BEJIMYMHBI, ONPEIeNIEHUs] HE3aBUCUMOCTH CIyYaiHbIX BETUYHH.

e (CBOOOMHO oOmEpUPOBATh TMOHITHEM MATEMATHYECKOTO OXHUIAHWS CIy4yallHOW  BETUYHHBI
(pactipenienienusi); MPUMEHSATH CBOMCTBA MaTeMaTHYECKOTO OXUJAHUS TMpPU PEIICHUU 3a7ady;
BBIUHCIISATH MATEMAaTHYECKOE 0XKHUJIaHuEe OMHOMHAIIBHOTO ¥ T€OMETPUUECKOT0 paclpeieICHHI.

e (CB0OOOJHO OMEPHPOBATH MOHATUSMU: TUCTIEPCHUS, CTAHAAPTHOE OTKJIOHECHUE CITYYailHON BEITMYHHEI;
MPUMEHATh CBOMCTBA JUCHEPCHM CIIy4ailHOW BeIMYHMHBI (pacmpelesieHus) IMpU PEIIeHUH 3ajady;
BBIYUCIISITh JIUCIIEPCUI0 W CTAaHAAPTHOE OTKJIOHEHHWE TEOMETPHUYECKOTO M OWHOMHAIBLHOTO
pacrnpeeneHuil.

e Boruucisate BbIOOPOUYHBIE XAPAKTEPUCTUKU 1O JAHHOW BHIOOPKE W OIICHUBATH XapaKTEPUCTHKU
TCHEPATBHONH COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukaMm. OIEeHUBATh BEPOSTHOCTU
COOBITUA W TPOBEPSATh MPOCTEUIINE CTATUCTHUYECKHE THIOTE3bl, IMOJIb3YACh HW3YYCHHBIMU
pacnpeeeHUusIMU.
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PA3JIEJI 3. TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUA)

10 ximacc (34 yaca)

Ha3Banue pa3nena
(Tembl)
(KOJIMYECTBO YACOB)

OcCHOBHBIE BHIBI

JJIEKTPOHHbIE
oOpa3oBaTejibHbIE

pecypchl

JlocTHiKeHUe
JMYHOCTHBIX
pe3yJbTaToB B

PaMKax peajm3anuuu

OcHoBHOE coep:kaHne AeITeJIbHOCTH MoayJs «HIkoabHbIi
o0yuarwuuxcsi YPoOK» padoueid
MpOrpamMmbl
Bocnuranus (mo
pa3aenam)
DJIeMeHTbI Teopuu | ['padd,  cBasublil  rpad, Yun.py https://uchi.ru/ YcranoBnenue
rpagoB MpEJICTAaBICHUE 3aJaydl C [Ipoceemienue JIOBEPUTEIbHBIX
By nomonipio rpada. CreneHb IpexcTaBasTs oGbeKTH 1 https://prosv.ru/ OTHONICHUN MEXTY
(BaJIGHTHOCTb)  BEpPIIHHBI. CB}BE VoK v G Poccuiickasi »nmeKTpOHHAs | MeJaroruyeckum
I[Iyre B rpade. Llemu wu y mkoja https://resh.edu.ru/ | paboTHUKOM W €ro
nomouiplo rpada, HaXOAWTH
IUKITBI. I'pader Ha | o MK eDIIHAM SAKnacc oOyuaronumucs,
IUIOCKOCTH. JepeBo y;(ba Y p https://www.yaklass.ru/ CIOCOOCTBYIOIINX
CIIy4aifHOTO DKCIIEPUMEHTA r];pbl e.;me B rpade uemd u SAnnexc.yueOHUK MO3UTUBHOMY
nxim P H https://education.yandex.ru/ | BocripusiTuio
H Cr 'OI/ITb DEBO o LECTA Oo06pazoBaTenbHas | 00yJaroIMMHCS
0HI/IC£JI/IIO a (I:)n AHOLO mnatrhopma  LECTA - | tpeboBanuit u mpocwd
ONBITa OZ:ICHBaTL OHJIAMH 00pa30BaTEeNIbHBIN | MIEAarOTHYECKOTO
o aI;IHI)Ie OGBS 5 | DROCKT (rosuchebnik.ru) paboTHHKA,
Tey;\l/II/IHaX epena Omnmnaiin IIKOJIA | IPUBIICYCHUIO ux
Pe‘i“a“ 3§ I;qH 'C HOMOILILIO https://externat.foxford.ru/ | BHuMaHus K
rpadios s III MynbTypOoK o0cyx/aeMoll Ha ypoke
p https://multiurok.ru/ uHpOpMAIIHH,
Nudoypox AKTUBH3AINH ux
https://infourok.ru/ MI03HABATEIHLHON
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JeATEIILHOCTH;
Cayyvaiinpie onbIThl, | CydaiiHple SKCIepUMEHTHI | BoimenasaTh u  ommcbIBaTh | Yun.py https://uchi.ru/ [ToOyxnenue
cay4daiiHble COOBITHSI | (OIBITBI) U CIy4dailiHbIE | cIy4aiiHble COOBITUA B | [IpocBemienue oOydJaronmxcs
u BEPOSITHOCTH | COOBITHA.  DJEMEHTapHbIC | CIIy4ailHOM OIIBITE. https://prosv.ru/ coOuomaTh Ha  YpOKe
CoOOBITH COOBITHSA (ucxonsl). | @opmyMpoBaTh  ycioBus | Poccuiickas 3ieKTpoHHAs | OOLICTIPUHATHIE  HOPMBI
(RR)) BeposiTHOCTH  cIy4allHOTO | MPOBEACHHUS ciy4aiiHoro | mkoia https://resh.edu.ru/ | noBexeHwus, npaBuia

COOBITHSI. BepositHocTH | ombiTa. SIKmnace OOILEHNS CO CTapUIMMHU
coObiTii B ombiTax ¢ | HaxoauTs BepositHocTH | https://www.yaklass.ru/ (memaroruuecKkuMu
PaBHOBO3MOKHBIMHU coObITHd B ombITax ¢ | SIHACKC.y4eOHUK pabOTHHKAMH)
3JIEMEHTaPHBIMU PaBHOBO3MOXXHBIMU https://education.yandex.ru/ | u CBEPCTHHKAMH
COOBITUSAMHU AJIEMEHTApPHBIMU UCXOIaMH LECTA OGpa3zoBatenshas | (oOydaromumucs),
mwiardbopma  LECTA - | IPUHLHAIIBI yaeOHOU
OHJIAMH 00pa30BaTEIbHbBIA | JUCLUILIAHEI
npoekT (rosuchebnik.ru) Y CaMOOpraHHu3aluy;
Omnnaiin LIKOJIa
https://externat.foxford.ru/
MyneTrypoK
https://multiurok.ru/
Nudoypox
https://infourok.ru/
Onepanun Haj | [lepeceuenne, oobenunenue | Ucmoab3oBary  amarpammsl | Yum.py https://uchi.ru/ [IpuBneyenne BHUMaHUS
MHOKeCTBaMH M | MHOXKECTB M CcOOBITHH, | Dilnepa u BepOanbpHOe | [IpocBenienue oOyyaromuxcs K
cOOBITHAMH. MIPOTHBOIOJIOKHBIE omucaHue  coObitmii  mpwm | https://prosv.ru/ [IEHHOCTHOMY  acIIeKTy
Caoxenue U | COOBITHS. @dopMyna | BEIIOJHEHUH onepauuid Haj | Poccuiickas  3JIEKTpPOHHAs | M3y4aeMbIX
YMHOKeHHe CIIOKEHHS BEPOSITHOCTEN | COOBITUSAMH. mkona https://resh.edu.ru/ | Ha  ypokax  sBIEHWUIA,
BEpPOSITHOCTEI. VYcnoBHas BEpPOATHOCTh. | OLeHNBATH n3menenue | SKmace opraHu3anus ux padoTsl
YcaoBHas VYMHOKEHHE BEpOSTHOCTEH. | BeposaTHOCTe coObituii 1o | https://www.yaklass.ru/ C MOJlyyaeMoil Ha ypoke
BEPOSATHOCTD. dopmyna YCIIOBHOW | M€pe HACTyIUIeHUs Apyrux | SHmeKc.yd4eOHuK COIMAIBHO  3HAYUMOU
He3aBucumele BEPOSITHOCTH. ®opmyna | coObITHH B citydaitHOM ombite. | https://education.yandex.ru/ | nuapopmarnmeit -
COOBITHSA TIOJIHOU BeposTHOCTH. | PemaTh 3amaun, B Tom uncie | LECTA O6pasoBarenbHas | MHUIIMAPOBAHUE ee
(CR)) dopmyina Baifeca. | ¢ ucnons3oBanueM gepea | muathopma  [LECTA - | oOcyxaeHus,
HezaBucumble coObITUS CIy4aiiHOro ombITa, (opMyl | OHlaliH 00pa3oBaTelbHbIN | BHICKa3bIBAHUS
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CIOKEHHUS W YMHOXEHHSs | nmpoekT (rosuchebnik.ru) 00yJaronMucs CBOETO
BEPOSITHOCTEN Omnunaiin LIKOJIa | MHEHHUS 110 €€ IIOBOAY,
https://externat.foxford.ru/ | BeIpaOOTKH CBOErO K HEM
MynbTypOoK OTHOLICHUS,
https://multiurok.ru/
Hudoypox
https://infourok.ru/
DJIeMeHThI Komb6unaropuoe  mnpaBuio | @opMyJIupoBaTh u | Yuu.py https://uchi.ru/ Hcnons3oBanue
KOMOUHATOPHKHU yMHOXeHuUs. [lepecTaHOBKH | JOKa3biBaTh KoMOuHaTtopHbie | [IpocBemienue BOCIUTATEIBHBIX
By u dakropua. Yucno | paxTsl. https://prosv.ru/ BO3MOXKHOCTEH
coueranuii.  Tpeyronphuk | Mcnmosib3oBaTh npaBuiio | Poccuiickass  ayekTpoHHas | coaepKaHus — y4eOHOro
[Mackans. dopmyna OMHOMA | YMHOXKEHUS, u3yueHHble | mkoa https://resh.edu.ru/ | mpenmera qepes
Hprorona koMOmHaTopHble  opmysnsl | AKmace JIEMOHCTPALIUIO
JUISL Tiepeuurciienus anemenToB | https://www.yaklass.ru/ 00yJaromumcst
Pa3IUYHBIX MHOXECTB, B TOM | SIHIEKC.y4eOHHK PUMEPOB
qHCIIe aneMmenTapHbix | https://education.yandex.ru/ | oTBeTCTBEHHOTO,
coObITHii B cinydaitHoM ombiTe. | LECTA O0pasoBatesibHas | rpakKIaHCKOTO
IMoab3oBaTbess Gopmynoit u | miathopma  LECTA - | moBeneHus, NPOSBICHUS
TpeyrosbHUKOM [lackanst nmis | oHjaiiH  00pa3oBaTENbHBIN | YEIOBEKOIIOOMS 51
onpeeaeHus yuciaa | npoekT (rosuchebnik.ru) T00pOCepIeYHOCTH,
coueTaHuil. Omnunaiin 1IKoJia | yepes nosnoop
[pumensars dopmyny | https://externat.foxford.ru/ | cooTBeTcTBYROIINX
OuHOMa HrproTona st | MynbTrypok TEKCTOB ISl  YTEHHS,
npeoOpa3oBanust Beipakenuit | https://multiurok.ru/ 3amad UL peUIeHHS,
Hndoypox NpoOJIEMHBIX CUTYalui
https://infourok.ru/ Ui OoOCyXJeHus B
KJacce;
Cepuu bunapHsIii ciyvaiinenii oneIT | Pa3ouBaTh crnoxkubie | Yun.py https://uchi.ru/ [Mpumenernne Ha ypoxe
MOCJIeI0BATEIbHBIX (ucnpITaHWe),  ycmex M | OKCIIEpUMEHTHI Ha oTAenbHble | [IpocBemenue UHTEPAKTUBHBIX  (OpM
UCIBITAHM. Hey/aJa. HezaBucumbie | uctisITaHuMs. https://prosv.ru/ paboThI c
Hcnbiranus UCTIBITAHHSL. Cepus | Pemars 3amaun Ha mouck | Poccuiickas dneKTpOHHAs | 00yYarOIIMMUCS:
Bepnyaan. HE3aBHCUMBIX  HCIBITAHUH | BepoSITHOCTeW coObITMi B | mikosna https://resh.edu.ru/ | MHTEIUIEKTYaIbHBIX WP,
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Cayuaiinbiii BbIOOp u3 | 10 nepBoro ycnexa. Cepus | cepun ucnsltTanuid 10 nepsoro | AKmace CTUMYJIUPYIOIIHUX
KOHeYHOi HE3aBUCHMBIX  HCIBITAaHUH | ycriexa | B cepusix | https://www.yaklass.ru/ MI03HABATEIBbHYIO
COBOKYITHOCTH bepuymnu. Cnyuvaitneiii | ucnipiTanuid ~ bepuymnu,  a | Sngexc.y4eOHUK MOTHBAIUIO
Sy BEIOOD u3 KOHEYHOH | TaKKe B omeiTax  co | https://education.yandex.ru/ | oby4arouuxcs;
COBOKYITHOCTH. coyyaiinbiM - BeiOopoM  u3 | LECTA OOGpasoarenbHas | AMAAKTHYECKOTO Tearpa,
[Ipaktuyeckas pabora C | KOHEYHOH coBokynHocTH ¢ | miargopma LECTA - |roe  mHONydYeHHbIE  Ha
UCTIOJIb30BAHUEM UCIIOJIb30BaHUEM OHJIAMH 00pa30BaTEIbHBIN | YpOKE 3HaHUS
AJIEKTPOHHBIX TAOJIHII KOMOMHATOpHBIX (akToB ¥ | mpoekT (rosuchebnik.ru) OOBITPBHIBAIOTCS B
dopmyn, B ToM uncie B xoae | Onnaitn IIKOJIA | TeaTpabHbBIX
npakTHYeckoil  pabotel ¢ | https://externat.foxford.ru/ | mocranoBkax;
NPUMEHEHHEM CTaHAAPTHBIX | MynbTHYPOK JMCKYCCHUH, KOTOpBIE
byHKIMI https://multiurok.ru/ JAroT o0yJaromumcst
Hudoypox BO3MOXKHOCTb
https://infourok.ru/ npuobpectu OTIBIT
BE/ICHHS
KOHCTPYKTUBHOT'O
JIMAJIoTa,; IpYNIOBOM
paboThl UM pabOTHI
B Iapax, KOTOpbIC y4aT
0o0yyJaronmxcs
KOMaHJHOH paboTe U
B3aNMOJICHCTBHIO C
JIpYTHMHU
00yJaronmMucs;
Cayuaiinble Cayuaiinas BenuunHa. | OcBanBaTh nousTHs: | Yuu.py https://uchi.ru/ Wuunuuposanue U
BeJIMYMHBI u | Pacnipenenenne cirydaitHast BennunHa, | [IpocBemenne TIOJ/IEPIKKA
pacnpeejieHus BeposiTHOCTeH. Jluarpamma | pacnpeneneHue, tabnuua | https://prosv.ru/ UCCIIEI0BATEIbCKON
(15 v) pacnpenenenus. Omnepanuu | pacupeaesieHus, auarpamma | Poccuiickass 3l€KTpOHHAs | A€ATeIbHOCTH
Hajl CIIy4aiiHBIMU | pacrpeeseHus. mkoua https://resh.edu.ru/ | oOyuaromuxcst B paMmkax
BEJIIMYMHAMU. [Ipumepsr | HaxoauTs 3HaueHust cymmel | SKnacc peanusanuu UMU
pacnpenenenuii. bunapHas | 1 mpom3BeneHus ciy4aiHbIX | https://www.yaklass.ru/ WH/IMBUIYaTbHBIX u
cirydaitHast BEJIMYWHA. | BEJTMUMH. SIHAeKC. y4eOHIK IPYIIIOBBIX
I'eomerpuueckoe Crpontsb ounapnele | https://education.yandex.ru/ | uccnemnoBaTenbCKUX
pacmpeiesieHue. pacupenenenus mo onwcanuio | LECTA OO0pasoBarenbHas | IPOSKTOB, 4YTO  JAacT
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bunomuaneHOE
pacrpeeneHue.
MaTtemaTH4uecKkoe OKHIaHHE
CIIy4ailiHOM BEJIMYMHBI.

CoBMecTHOE pacripesiesieHue
JBYX CIIy4allHbIX BEJIHMYMH.
HeszaBucumbie  ciydaitHbie

BEJIMYMHBEI. CBolicTBa
MaTeMaTU4YECKOro
OKHMIaHHS.

MateMaTHueCcKOe OKHIaHUE
OMHapHOI ClIy4aiiHON
BEJIUYHHEI.

MaremaTudecKkoe OKHIaHHe
r€OMETPUYECKOTO 5
OMHOMHUAJIBHOTO

pacnpenenenuii. ucnepcus
U CTaHJApTHOE OTKJIOHEHHUE.

Jucnepcus OuHapHOU
CIIy4aiiHOM BEJIMYHHBI.
CaoiicTBa JIACTIEPCHUN.

MareMaTHdecKoe OXKHIaHUe
MPOU3BENICHUS] U JHUCIEPCUs
CYMMBI HE3aBHCUMBIX
CIIy4alHbIX BEJIMYHH.
Jucniepcusi OMHOMHUAJIBHOTO
pacrnpeieneHus.
[IpakTnueckass pabora c
HCIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHIIL

COOBITHI B CIIy4alHBIX
OTBITAX.

Crpoutb U pacro3HaBaTh
r€OMETPUUYECKOE u
OMHOMHAIIBHOE
pacmpeeneHus.

Pemartn 3a7a4u Ha
BBIYHCIICHHE
MaTEeMaTHYECKOTO OXKUIAHHUS.
Crpoutsh COBMECTHBIE
pacnpezeneHusl.

HN3yuarsb CBOICTBA

MaTeMaTU4eCKOr0 OXKHIaHHUS.
Pemath 3agaun ¢ MOMOIIBIO
U3yYCHHBIX CBOWCTB.

[To wsydyeHHeiM (opmynam
HAXOAUTh  MaTeMaTUYeCKue

0XKUJAHUS CIIy4alHbIX
BEJINYMH, HMMEIOIINX
r€OMETPUUYECKOE u
OMHOMUANBHOE
pacnpeneneHus

OcBaunBathb MIOHSTHUA:
Jucriepeus, CTaHJapTHOE
OTKJIOHEHHE CIIy4anHOI
BEJTMYUHBI.

HaxoauTs aucnepcuro 1o
pacupeneneHuro.

H3yuars CBOICTBA
JIACIIEPCUN.

[To wu3ydeHHBIM dopMylaM
HAXOIUTh JIICIIEPCUIO
OMHOMHUATBHOTO

pacnpezieieHusi, B TOM YHCe

mwiarpopma  LECTA -
OHJIaliH _00pa3oBaTeILHBIN
npoekT (rosuchebnik.ru)
Ounaiu IIKOJIa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
Hudoypox
https://infourok.ru/

oOydJaromuMmces
BO3MOYKHOCTb
IpHOOpeCcTH HaBBIK
CaMOCTOSTEIILHOTO
PEIICHUS TeOPETUICCKOU
POOJIEMBI, HaBBIK
TCHEPUPOBAHHUS u
odopmIICHHS
COOCTBEHHBIX e,

HaBBIK  YBAXHUTEIHHOTO
OTHOUICHUSI K YY)XUM
uiesM, opOpMIICHHBIM B

paborax IPYTUX
HCCJICIOBaTEeICH, HaBBIK
myOIMYHOTO

BBICTYTIJICHUS nepen
ayIUTOpHEN,

apryMEHTHPOBAaHUS U
OTCTauBaHUSA cBoei

TOYKH 3pCHUA.
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| B X0ste MpakTHYECKOi pabOTHI |

11 kimacc (34 yaca)

Ha3Banue pa3nena OcHoBHOE co/lep:KaHue OcHOBHBIE BHIBI JJIEKTPOHHbIE JlocTHKeHnE
(Tembl) esITeJIbHOCTH o0pa3oBaTe/ibHbIE JIMYHOCTHBIX
(K0JIM4eCTBO YaCOB) 00yJammxcs pecypcbl pe3yJbTaTOB B paMKax
peaan3anuu Moy st
«IkoIbHBIA YPOK»
padoueii nporpaMMbI
Bocnuranus (mo
pasaenaam)
3akon 0oabinux uncesa | HepasenctBo  YUeObimena. | Pazdoupars  mokasarenscTBa | Yuu.py https://uchi.ru/ YcranoBneHnue
(S Teopema UYeObImeBa. | Teopem. [Ipoceemenue JIOBEPUTEIIBHBIX
Teopema bepnymmu. 3akon | OcBauBaTh BbIOOpOYHBIH | https://prosv.ru/ OTHOIIICHUH MEXTY
00BbIINX YHUCeJl. | METOJ HMCCieNoBaHuM, B TOM | Poccuiickas 3JIEKTpPOHHAs | IEAArOrM4ecKuM
Br160opounbIii METOJI | YMClIe B XOJ¢ NpakTHueckoi | mkona https://resh.edu.ru/ | paboTHHKOM u ero
HUCCIIEIOBAHUIA. paboTsl SIKmnacc o0ydJaronmmMucs,
[lpakTuyeckas pabora c https://www.yaklass.ru/ CIOCOOCTBYIOIINX
UCIIOJIb30BaHUEM SIHAeKC. y4eOHIK MO3UTHBHOMY
3JIEKTPOHHBIX TAOJIHUI] https://education.yandex.ru/ | BocpusITHIO
LECTA OGpa3osarenbHas | 00yJarOIIuMHICS
wiatopma  LECTA - | tpeboBaHMii U TpocbO
OHJIAMH 00pa30BaTELHBIN | II€arOrHYeCKOro
npoekT (rosuchebnik.ru) pabOTHHUKA, TPUBJICUYEHHIO
Ownaiin IIKOJa | UX BHUMAaHHUS K
https://externat.foxford.ru/ | obcyxmaemoii Ha ypoke
MyabTHYpPOK nHpOpMaIWH,
https://multiurok.ru/ aKTUBU3ALUU 150:¢
Nudoypox II03HABATEIbHOU
https://infourok.ru/ EeITEIbHOCTH;
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DJIeMeHThI ['enepanbHas OcBauBaTh noustus: | Yun.py https://uchi.ru/ [ToOyxeHue
MaTeMaTHYeCKOii COBOKYITHOCTb M CllydaiiHasi | reHepalibHasi ~ COBOKYIHOCTb, | [IpocBerienne 00yJaromuxcst coOI01aTh
CTATHCTUKH BbIOOpKa. 3HAKOMCTBO C | BBIOOpKa, BbIOOpOUHOE | https://prosv.ru/ Ha YpOKE OOLICTIPUHSITHIC
(6 9) BBIOOPOYHBIMU cpenHee u BbIOOpOUHast | Poccuiickasi 3JIEKTpOHHAs | HOPMBI MOBEICHUS,

XapaKTePUCTHKAMHU. JTUCTICPCHSL. mkosia https://resh.edu.ru/ | mpaBmwia  oOmeHus  co

Onenka CpeaHero u | Beruucasars BeIOOpouHble | SKnace CTapUIUMHU

JUCTIICPCUU  TeHEepaJbHOW | XapaKTepUCTHKH W Ha wux | hitps://www.yaklass.ru/ (Te1aroru4eCKuMH

COBOKYIIHOCTH C IIOMOLIBIO | OCHOBE olLleHUBaTh | SIHAEKC.y4eOHUK paboTHHKaMN)

BBIOOPOYHBIX XapaKTepUCTHKU TeHepayibHO# | https://education.yandex.ru/ | u CBEPCTHHUKAMHM

XapaKTEPUCTHK. COBOKYITHOCTH. LECTA Oobpasosarenbnas | (00yJaroummucs),

OuieHuBaHue BeposiTHOCTEN | OcBanBaTh nousaTus. | arhopma  LECTA - | IpUHIUIIBI yueOHOU

COOBITHI 1O BEIOOPKE. CTaTUCTHYECKAasl THUIIOTE3a. OHJIAMH 00pa30BaTEIbHBIN | TUCIUILTHHBI

Craructuueckass runote3a. | OneHnBaTh BEPOATHOCTD | POoekT (rosuchebnik.ru) U CaMOOPTaHH3aIUH;

[IpoBepka MPOCTEUIIHNX | COOBITHIA u npoBepATh | OHnaiiH LIKOJIa

TUIIOTES C MOMOIIBIO | IpocTeiiimue  rumote3bl  Ha | https://externat.foxford.ru/

CBOWCTB W3YYEHHBIX | OCHOBE BBIOOPOYHBIX HAHHBIX, | MyIbTHYPOK

pacnpeecHui. B TOM uucie B xoxae | https://multiurok.ru/

[IpakTuueckass pabora C | IpaKTUYECKON pabOTHI Hudoypox

HCIIOJIb30BaHUEM https://infourok.ru/

AJIIEKTPOHHBIX TAOJHUIL
HenpepsbiBHbIE [lpumepsl  HempepbIBHBIX | 3HAKOMUTBCA  moHATHsIMH. | Yun.py https://uchi.ru/ [IpuBneuenne BHUMaHMS
cly4yaiHble CIIy4alHBIX BEJIMYMH. | HEIIPEPBIBHAS cinyyanHas | IIpocBemenue oOyyaromuxcs K
BeJINYMHBI OyHKIUSA TUTOTHOCTH | BEIMYHMHA, HenpepbiBHOE | hitps://prosv.ru/ [IEHHOCTHOMY aCIIeKTy
(pacnpeneJienus), BEpOSTHOCTH. PaBHOMEpHOE | pacnpenenenue, ¢ynkuus | Poccuiickas  31eKTpOHHAs | M3ydaeMbIX
noKa3aTejibHOe pacnpenenenue. IIpuMepsl | INIOTHOCTH BEPOSITHOCTH. mkona https://resh.edu.ru/ | Ha  ypokax  sSIBICHHIA,
HOpPMAaJIbHOE 3amad, npuBoAsmux Kk | Haxomurh BeposiTHocTH | SIKmacc opraHu3zaiys ux paboTsl ¢
pacnpenejieHus NOKa3aTebHOMY M K | COOBITHH 1O naHHO#W (yHkumu | hitps://www.yaklass.ru/ NOJy4aeMoil Ha  ypoKe
(4 49) HOPMaJIbHOMY IUIOTHOCTH. SAnnexc.yueOHUK COLIMAIBHO 3HAYUMOM

pacnpenenenusam. Oyukiusa | 3HaKoMuThess ¢ moHsTusimu: | https://education.yandex.ru/ | uadopmarueis —

IUIOTHOCTH  BEPOSITHOCTH | IIOKA3aTEJIbHOE LECTA OGpasosarenbHas | ”HULIMUPOBaHHUE ee

MOKa3aTeJIbHOTO pacrmipenenenue, HopMmaibHoe | mathopma  [LECTA - | obGcyxneHus,

pacripenenenus. DyHKIUS | pacnpeaeieHue. OHJIAMH 00pa30oBaTeIbHBIN | BHICKA3bIBAHHS

IUIOTHOCTH  BeposITHOCTH | BoigensaTh 1o  ommcaHuio | npoekT (rosuchebnik.ru) 00y4JaloIUMUCS  CBOETO
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HOPMAJILHOTO Cly4JaiHbIe Ben4uHbl, | OHIaliH IKOJIA | MHEHHS 110 €€ IIOBO.Y,
pacnpeeneHus pacmpe/elieHHbIe no | https://externat.foxford.ru/ | BeipaOOTKH cBOero K Hei
MOKa3aTeIbHOMY 3aKOHY, 10 | MyabTHYpOK OTHOIICHHUS,
HOPMaJIbHOMY 3aKOHY. https://multiurok.ru/
Pa3ouparpy npumepnbl 3amad, | Madoypok
TIPUBOISTITIX K | https://infourok.ru/
MOKa3aTeIbHOMY
pacrnpeieeHuo u K
HOPMAaJIbHOMY pPaclpeieJICHUI0
Pacnpenesienune [MocnenoBarenbHOCTD Boigeasaste 1o  onucanuto | Yuu.py https://uchi.ru/ Hcnonp3oBanne
ITyaccona OJMHOYHBIX HE3aBHCHUMBIX | CIIy4aHOTO OMBITa BENWYUHbI, | [IpocBerienue BOCITUTATEIIbHBIX
2 4) coObiTuii. [Ipumep 3amaum, | pacmpenenennbie 1Mo 3akony | https://prosv.ru/ BO3MOXHOCTEH
TPUBOISIICH K | ITyaccoHa. Poccuiickass  3JIEKTpOHHAS | COMCPIKAHUS y4eOHOTO
pacnpenenenuto [Tyaccona. | PemaTs 3amaum, B ToM uucie | mkoja https://resh.edu.ru/ | mpeamera yepes
[pakTrueckas paboTta ¢ | B Xo[e mpakThueckoil padotsl | SIKimacc JIEMOHCTPAIIHIO
UCTIOJIb30BaHUEM C MPUMEHEHUEM CTaHAAPTHBIX | hitps://www.yaklass.ru/ 00yJaromuMcsi MPUMEPOB
JJIEKTPOHHBIX TAOJIHUIY byHKIHi AIIEKTPOHHBIX | SIHAEKC.y4eOHUK OTBETCTBEHHOTO,
Ta0IHUIY https://education.yandex.ru/ | rpaxIaHCKOTO TOBEICHHS,
LECTA OGpasosarenbHas | IpOSIBICHUS
mwiarpopma  LECTA - | yenoBekoso0us u

OHJIAMH _00pa3oBaTeIbHBIN
npoekT (rosuchebnik.ru)
Ounnaitn IIKoJIa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
Hndoypox
https://infourok.ru/

JI00pOCEpAECUHOCTH, Yepes3
noa00p
COOTBETCTBYIOLINX
TEKCTOB  JJISI  YTEHUS,
3ajad  JUIs  pelIeHus,
pOOJIEMHBIX CUTYalui
JU1s1 00CYXKJIEHHsI B KJIacCe;
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Casi3b me:xay | KoBapuanus nByx | OcBauBaTh noustus: | Yun.py https://uchi.ru/ [IpumeHEeHHEe Ha  ypoKe
CIy4aiiHBIMH CIIy4aiHbIX BEIMYMH. | KoBapuanus, ko3¢ ¢umuent | [Ipocemenne MHTEPAKTUBHBIX dopm
BeJIHYMHAMM Koadounuent KOPPEJIAIHH, nuHerHas | https://prosv.ru/ paboThI c
(6 9) koppessinui. COBMECTHBIE | 3aBUCHUMOCTb. Poccuiickast 3neKTpoHHAs | 00YYArOIIMMHUCS:
HAOJIIOICHUS nByx | OueHmBaTh xapaktep cBs3W | mkoja https://resh.edu.ru/ | UHTEIICKTYyaIbHBIX — HID,
BEJIMYHH. Br10opounbiii | MEXIY cinyyannbvu | SIKiace CTUMYJIAPYIOLIHAX
KOA(P(GUIMEHT KOPPEISLUU. | BeIMUMHaMu,  ucxonas  u3 | https://www.yaklass.ru/ M03HABATCIIBHYIO
Paznuune Mexy JIMHEWHON | IPUPOABI JIaHHBIX u | Slanekc.yueOHuK MOTHUBAIUIO
CBA3bI0 M  NIPUYMHHO- | BBIUMCIICHHBIX XapaktepucTuk. | https://education.yandex.ru/ | oOygaronmxcs;
CIIEICTBEHHOU cBs3plo. | Mcmoab3oBate  juarpammel | LECTA OGpasoarenbHas | AMJAKTHYSCKOTO — TeaTpa,
Jlunetinas perpeccusi. | paccenBaHUs s | wiarhopma  LECTA - | rae NoJdy4YeHHBIC Ha YPOKe
[IpakTudeckass pabora C | M300paKEHUS  COBMECTHOTO | OHJIAWH 00pa30BaTeIbHBIN | 3HAHUS OOBITPHIBAIOTCS B
HCIIOJIb30BaHUEM paccerBaHUsl TaHHBIX. npoekT (rosuchebnik.ru) TeaTpaIbHBIX
AJIEKTPOHHBIX TAOJINIL Haxonurtsb kodpdunments! | OHnaitn LIKOJIA | IOCTAHOBKAaX; JHUCKYCCHIA,
ocH auarpaMmsbl, B ToM uucie | https://externat.foxford.ru/ | xoTopsie ar0T
B XO0JIe TMPAKTHYECKOW paboThl | MyIbTHYpPOK oOyuaromumcs
C IpHMeHeHueM cTaHmapTHeIX | https://multiurok.ru/ BO3MOXKHOCTh IPUOOPECTH
GbyHKINN Hudoypox OTIBIT BEJICHUS
https://infourok.ru/ KOHCTPYKTUBHOTO
JAaJIora; IpyIIIOBOM
paboThl MK PabOTHI
B Mapax, KOTOpbIC yd4ar
o0yJaromuxcsi KOMaHTHOM
pabote u
B3aUMOJICHCTBUIO c
JPYTUMH 00Yy4arOIUMUCS;
O0001meHue u | [IpencraBnenne nanspix c | [loBropsite  m3ydeHHoe U | Yum.py https://uchi.ru/ Wuunuuposanue u
cHUCTeMaTH3aIuS TIOMOIIIBIO TaONMUI W | BBICTpaWBaTh cuctemy 3Hanuii | [IpocBerienue MOJICPIKKA
3HAHUHA quarpamM, — OmucarenbHas https://prosv.ru/ HCCIIENOBATENLCKON
(10 v) CTaTUCTUKA,  ONBITBI  C Poccniickass  35eKTpOHHAs | IESATENBHOCTH
PaBHOBO3MOXHBIMH mkoua https://resh.edu.ru/ | oOyuaromuxcss B pamkax
JJIEMEHTapHBIMU AKnace peanusanuu AMU
COOBITUSIMM,  BBIYHCIIEHUE https://www.yaklass.ru/ WH/IUBUIYaIbHBIX u

BEPOSITHOCTEH COOBITHI C

SAunexc.yaeOHUK

TPYIIIOBBIX
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npuMeHeHueM ¢GopMyn U

rpaduueckux METO/IOB
(koopaMHATHAS npsiMasi,
JIepeBo, auarpamma
Ditnepa), Ciry4alHbIe
BEJTMYMHBI u
pacripeeseHus,

MaTEeMaTUYeCKOe OKUJIaHUE
CIIy4ailHON BEJIMYMHBI

https://education.yandex.ru/
LECTA Oob6pasoBaTenbHas
mwiarpopma  LECTA -
OHJIaliH _00pa3oBaTeIbHBIM
npoekT (rosuchebnik.ru)
Ounaiu IIKOJIa
https://externat.foxford.ru/
MynbTypOoK
https://multiurok.ru/
HNudoypox
https://infourok.ru/

UCCIIe10BaTEIbCKIX
IOPOEKTOB,  4YTO  JacT
oOydJaromuMces
BO3MOXHOCTH MPHOOPECTH
HaBBIK CaMOCTOSTEJILHOTO
peueHuss TeOpEeTHYECKOU

POOJIEMBI, HaBBIK
TeHEPUPOBAHUS "
odopMIIeHUS

COOCTBEHHBIX naeu,

HaBBIK  YBaKUTEJIBHOTO
OTHOLICHUA K TYy>XXUM
unesM, o(opMIICHHBIM B
paborax JIpYrux
uccieqoBaTeneld, HaBBIK
HY6JII/I‘IHOFO BBICTYIIJIICHHA
nepen ayuTopuei,
apryMeHTHUPOBaHUS 51
OTCTaMBaHUS CBOEH TOUKH
3peHusl.
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MartepuanbHO-TeXHHUYECKOE o0ecnieyeHne 00pa30BaTeIbHOI0 NMpolecca

Jlunust yuyeOHukoB 1oy pepakmnueit A.I.Mopakosuya u JI.C. ATtaHacsHa 11s
00111e00pa30BaTeIIbHBIX YUPEKISHUM BXOTUT B (helepalbHbI NepedeHb y4eOHHKOB,
pPEeKOMEHJ0BaHHbIX MuHHcTepCcTBOM oOpa3zoBaHus PD.

Y4eOHO-MeTOoAM4YeCKUil KOMILIEKC NMPenoaaBaTeJis:

1. [Tporpamma a1t 0011€00pa3oBaTeNbHBIX yupexaeHui: ['eomerpus. 10-11 ki./
Cocr. T.A. bBypmuctpoBa, Mocksa. [Ipocsemenue 2022 rox

2. I'eomerpus, 10—11: Yue6. mis oGmeoOpazosar. yupexaennit/ JI.C. ArtaHacsH,
B.®. byty3os, C.b. Kagomues u np. — M.: IIpocBemenue, 2021-2022

3. 3uB b.I'., Meiinep B.M. Jlunaktuueckue MaTepuasbl 1o reomeTpunt aisg 10 k. —
M.: IIpoceemenne, 2021.

4, Hayuno-Teopernueckuii 1 METOINYECKUH KypHAII «MareMaTuka B IIKOJIE»

S. ExenenenbHoe yueOHO-METOIMUECKOE MpUIIokKeHUE K Tazere «llepBoe
ceHTs0ps» MaremaTuka

6. Koganesa I'.1, MasypoBa H.I. I'eomerpusi. 10-11 kiacchl: TeCThI 1151 TEKYLIETO
1 000061aronero KoHTposs. — Bonrorpan: Yuutens, 2021.

7. Enunblii rocyjapcTBEHHBIN 9K3aMEH . MaTeMaTUKa. Y 4eOHO-TPEHUPOBOYHbBIC
Martepuaibl 1 noarotoBku ydamuxcs / @UITN-M.:Uuarennexr-L{ent, 2021-2022

8. b.I'. 3uB. [lumaktuueckue martepuanbl mo reomerpuu s 11 kmacca. — M.

[Tpocsemenne, 2023.

0. 10.A. I'nazkos, U.U. FOnuna, B.®. Byty30B. Pabouas Terpagps o reoMmeTpun st
10 kmacca. — M.: [Ipoceemenue, 2023.

10. B.®. byrysos, I0.A. I'nazkos, .M. IOguna. Pabouas TeTpanb 1mo reoMeTpuu JJis
11 kmacca. — M.: [Ipoceemenue, 2022.

11. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpuu s 7 — 11
kimaccoB. — M.: [Ipoceemenue, 2022.

12. C.M. Caaksn, B.®. byry3oB. M3yuenue reomerpuu B 10 — 11 xkiaccax:

Meroanueckue pekoMeHaanuu Kk yueonnky. Kaura nns yuutens. — M.: [IpocBemenue,
2021.

Cnucok aureparypsl A5 00y4YAKOIINXCH:

1. AnexcanapoB A. [1., Bepuep A. JI., Peokuk B. 1. Ctepeomerpus. I'eomeTpus B
npoctpaHcTBe. - Bucarunac, Alfa, 2020. - 576¢. (bubnmoreka MKOJIbHUKA).

2. Anexcannpos A. /1., Bepuep A. JI., 3spxuk B. U.Crepeomerpus. ['eomerpus B
MIPOCTPAHCTBE: YueOHOe mocoOue i y4. CT. KJI. U aDUTypUeHTOB. - Bucarunac,
Alfa, 2021. - 576c. (bubnuoTeka MIKOJIbHUKA)

3. Taitmryt A.T'., JIutBunenko I'.H. CtepeomeTrpus: 3alayHuK K MIKOJbHOMY
kypcy. 10-11 kinace M: ACT-TIPECC: Maructp-S; 'otman O.T.
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4. CrepeoMeTpuueckue 3aaauu U MeTo bl ux pemenus.—M.:MIITHMO, 2020.—160
c.: JIutBunenko B. H. MHororpanauku. 3agauu u pemenus: — M.: «Bura-
[Ipecer, 2020.

5. Jlypee M.B. I'eometpusi. TexHuka peuienus 3aaad.4-e usi., crep. - M.:
UznatensctBo YHII /10, 2021. - 240 c. -(Cepust «B momMo1ib aOUTYpHEHTY»)

6. Ilpacomos B. B. 3agaun no crepeomerpun: Ydedbnoe mocodue. — M.: MITHMO,
2021. — 352 c.

7. Tononckwuii B.b., Pabunosuu E.M., SAxup M.C. Yunmcs pemats 3agauu 1o
reometpun.— K.: «Maructp-S», 2021.

8. Cxomen 3.A. ['eomerpuueckue munuatiopsl/Coct. I'. J1. I'neitzep.— M.:
[Ipocsemenne, 2020.—224 ¢

9. Cmupnoa .M., CmupuoB B.A. I'eometpus 10-11. ba3zoBblit 1 npoduabHbIM
ypoBHH - M., 2021.

10.CmupnoBa .M., B.A. CmupnoB EI'D. ['eomerpus. Tena u moBepxHocTu
BpaIIeHUs
M: UznatensctBO «Ok3ameny, 2011. — 190, [2] (Cepus «EI'D. 100 6anioBy)

11.CmupnoBa .M., B.A.CmupHoB I'eomerpusi. CeueHuss MHOTOTpaHHUKOB
M.: U3narensctBo «IK3amen», 2021. (Cepus «EI'D. 100 6amioBy)

12.CmupnoBa .M., B.A.Cmupnos EI'D. I'eometpusi. PacctostHus u yrisi B
POCTPAHCTBE , 2-¢ U3/., mepepad. u mom. - M.: Dx3amen, 2019 - 160 c.
Y4eOHo-MeTOoAUYeCKMI KOMILIEKC YUUTEeJIs:

13.1.Anre6pa u HayaJia MaTEeMaTU4YECKOro aHayu3a. [Tporpammer
oOmeoOpaszoBarenbHbIX yupexaenut / coct. T.A. BypmwucrpoBa. — M.:
[Tpocsemenne, 2021.

14.2 Anrebpa n Havayla MaTeMaTtudeckoro ananuza. 10 kmacc. Yactp 1.: yueOHUK /
A.I''Mopakosuy, I1.B. CemenoB —3e uza. -M.: MHEMO3HA

15.3.Anrebpa u Hauana MmaremaTudeckoro ananusa. 10 kiacc. Yacts 2.: 3a1a4HuK /

16.A.T' ' Mopaxkoswuy, I1.B. Cemenos —3-e uza.-M.: MHEMO3HNHA.

17.4. AnrebGpa u Havasia MaremMaTudeckoro aHanmsa. 11 kmacc. Yacte 1.: yueOHHK /
A.I''Mopakosuy, I1.B. CemenoB —3¢ uza. -M.: MHEMO3MHA

18.5.Anrebpa u Hauanma MaremaTudeckoro aHanu3sa. 11 kiacc. Yactp 2.: 3a1a9HUK

19.6.Anre6pa 1 Hayaa Matemarudeckoro ananusa. Konrponbnsie padoTs. 10 kinace

20.mpodunpHbIi ypoBenb / B. U. 'mu30bypr nox penakuumeit A.I.MopakoBuda.— M.:
Mmuemo3suna, 2022

21.7.Anrebpa u Havasla MaTemMaTuueckoro anaiausa. KontponbHbie paboTsl. 11 kiace

22.ipopunbHbli ypoBeHb / B. Y. I'mu3Oypr nox pepakuueit A.I'.Mopakosuua.— M.:
Muemo3suna, 2022

23.8. Anrebpa u Hauvajga mMaTeMaTH4YecKoro aHainu3a. CamocTosiTenbHbie padoThl.10
kimacc / JI.A.AnekcanapoBa mof peapakuuer A.I'.Mopakosuda.— M.: MHeMo31Ha,
2022
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24.9. Anrebpa u Hayaa MaTeMaTHdeckoro aHanmusza. CamocTtosiTenbHble padboThl. 11
kiacce / JILA.AnexkcanapoBa noa penakiuei A.I'.MopakoBuua.— M.: MHeMo3uHa,
2022

25.Anrebpa u Hauana MareMaTudeckoro ananusa. 10 kmacc. Yacts 1.: yueOHuk /

26.A.I" ' Mopakosuy, I1.B. Cemenos —3e uza. - M.: MHEMO3HNHA.

27.2.Anrebpa u Havasla MaTemMaTuueckoro anaiauza. 10 kmace. Yacts 2.: 3aauyHuK /

28.A.I''Mopakosuy, I1.B. Cemenor —3-e uza. - M.: MHEMO3HNHA.

29.3. Anrebpa 1 Hauasia MatremaTudeckoro aHanu3za. 11 kiacc. Yacts 1.: yueOHUK /

30.A.I"'Mopakosuu, [1.B. CemenoB —3¢ u3a. - M.: MHEMO3MHA.

31.4.Anre6pa u Hauaja MaTemMaTH4IecKoro aHaimsa. 11 kmacc. YacTs 2.: 3a1aunuK /

32.A.I''Mopakosuy, I[1.B. CemenoB —3-¢ u3a. - M.: MHEMO3UHA.

HNuTepHer-pecypcesnl:

Yum.py https://uchi.ru/

[Tpoceemenwne https://prosv.ru/

Poccwiickas anmexktponHas mkosa https://resh.edu.ru/
SAKmnacc https://www.yaklass.ru/

SAnnexc.yueOnuk https://education.yandex.ru/
LECTA Ob6pa3osartenbHasa naatdopma LECTA - oHnaliH o6pa3oBaTteibHbI NpoekT (rosuchebnik.ru)
Omnnaitn mkona https://externat.foxford.ru/
MynwsTrypoxk https://multiurok.ru/

Nudoypoxk https://infourok.ru/

Harasigable mocoomusi:

JleMOHCTpallMOHHbBIE TA0TUIIbI

Texnuveckue cpeacTsa 00y4eHus:
MynbTUMEIUIHBIA IPOEKTOP
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