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QenepanbHas pabodas mporpaMma Mo ydeObHomy mnpenmery «MaremaTukay (yriayOJEéHHBIN
ypoBeHB) (mpeameTHas obnacth «MaTemaruka u uHQOpMATHKa») (J1anee COOTBETCTBEHHO — Iporpamma
0 MaTeMaTHKe, MaTeMaTWKa) BKIIOYACT IMOSICHUTENBHYIO 3alUCKy, COJEpXKaHue OOy4YeHHS,
IUIAHUPYEMBIE PE3YJIbTaThl OCBOECHHS MPOTrPaMMbl I10 MATEMATHUKE.

[TosicuutenpHas 3amuMcKa OTpakaeT oOIMMe Ledd M 33Jayd  M3yYeHUs MaTeMaTHKH,
XapaKTePUCTUKY MCUXOJOTUYECKUX MPEANOChUIOK K €€ M3YYeHHIO 00y4YarolMMUCS, MECTO B CTPYKTYpe
y4eOHOro IJIaHa, a TaKXKe MOAXOAbI K 0TOOpY coAep KaHHs, K ONPEAEICHUIO MIIAHUPYEMBIX PE3yJIbTaTOB
U K CTPYKTYp€ TEMaTHUYECKOT0 TUIAaHUPOBAHHUS.

Copnepxanre oOydeHHs PACKpBIBACT COJIEp)KaTelIbHbIC JIMHUU, KOTOpBIE MpeiararoTcs Ui
00s13aTeTLHOTO U3YUYEHUS B KQXKJIOM KJIacce Ha YPOBHE CpeIHEro o0miero oo0pa3oBaHus.

[Inanupyemble pe3yibTaTbl OCBOECHHS NPOTrpamMMbl 10 MaTEMaTHKE BKIIIOYAIOT JMYHOCTHBIE,
METaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEpruoa 0OydeHHUs Ha YPOBHE CPEAHEro odmiero oOpazoBaHMs, a
TaKXe MMPEeIMETHbIC JOCTIXKEHUS 00YJarOmEerocs 3a KaX/ablil roJy 00y4eHusl.

THosacuumenvuas 3anucka.

[IporpaMma mo maTemaTuke YrIyOIEHHOTO YpPOBHS A OOYyYaroIIMXCS HAa YPOBHE CPETHETO
obmiero oOpa3oBaHusl pa3paboTaHa Ha ocHoBe DenepalbHOTO TOCYAApCTBEHHOIO 00pPa30BaTEIHLHOTO
cTanmapta cpensero obmiero obpasopanus (ganee - ®I'OC COO), ¢ yuéToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAIUIUA POCCHUICKOTO
oOpazoBanus. Peammsanusi mnporpaMMbel MO MaTeMaTHKE OO0ECIeYMBAET OBJIAJCHUE KIIIOUYEBBIMHU
KOMIIETEHIUSIMM, COCTAaBJISIFOIIMMM  OCHOBY JUIsI CAaMOpPa3BUTHUSL W HENPEPBIBHOIO 00pa3oBaHus,
[EJIOCTHOCTH OOMIEKYJIBTYPHOTO, JINYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YJaIOIINXCSI.

B nmporpamme mno wMaremaruke YyuyTeHbl wuaen u nonoxeHus «Konuenmuu pa3BUTHS
MaTematuueckoro obpasoBanus B Poccuiickoii @enepanum». B cooTBeTcTBUM ¢ HA3BaHUEM KOHIEHIIUU
MaTeMaTH4ecKoe OoOpa3oBaHHE JOJDKHO, B YAaCTHOCTH, peIIaTh 3ajady oOecrneyeHHs HeoOXOIUMOro
CTpaHe 4YuciIa o0ydYaroIluxcs, MareMaThyeckas MOJArOTOBKAa KOTOPBIX JIOCTATOYHA AJISl MPOJOKEHUS
oOpa3oBaHMs 1O Pa3IUYHBIM HANpaBICHUSIM, BKIIOYas MPENOJaBaHUE MaTEeMAaTUKH, MaTeMaTHYeCKHe
uccaeoBanus, paboTy B chepe mMHOOPMAIMOHHBIX TEXHOJOTUM U JAPYTHX, a TakkKe oOecrieueHus s
Ka)KJ0ro 00y4aronierocsi BO3MOKHOCTH JIOCTH)KEHUST MaTeMaTH4eCKOW IMOATOTOBKM B COOTBETCTBUH C
HEOoOXOIUMBIM eMy ypoBHeM. VIMEHHO Ha pelieHMe 3THX 33Jay HalleJeHa MporpaMMa M0 MaTeMaTHKe
yriIyOJaE€HHOTO YPOBHSI.

B snoxy nudpooit Tpanchopmanuu Bcex chep uenoBeUecKoi AeaTelbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM 0e3 Xopomeil MaTeMaTH4ecKOM MOJArOTOBKH. JITO
00YCJIOBJIEHO TEM, UYTO B HAIIM JHU PACTET YMUCIO CIEHaTbHOCTEH, CBsI3aHHBIX C HENOCPEACTBEHHBIM
IPUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMUKH, U B OU3HECE, U B TEXHOJIOTUYECKUX 00JIaCTsIX, U Jjae
B F'yMaHUTapHbIX cepax. Takum oOpazom, Kpyr oOydarommxcs, A KOTOPBIX MareMaThKa CTaHOBUTCS
3HAYUMBIM TpeaMETOM, (pyHIaMEHTOM 00pa3oBaHUs, CYIIECTBEHHO pacluupsiercd. B Hero BXxomsT He
TONBKO OOyYaroIIMecs, IUIAHUPYIONINE 3aHUMAThCS TBOPYECKOM M HCCIEAOBATEIIbCKOM paboTol B
o0nacTi MaTreMaTuku, UHGOPMATUKU, (U3UKHU, SKOHOMUKH M B JAPYTrUX OOJACTIX, HO M Te, KOMY
MaTeMaTHKa Hy KHa JJIsl HCIIOJIb30BaHMs B TPO(ECCUSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[lpuknagHas 3HAYMMOCTh MAaTEMaTHKH OOYCJIOBJIEHAa TeM, 4YTO €€ NPeIMETOM SBISIOTCS
(dbyHIaMeHTaNbHbIE CTPYKTYpbl HaIleT0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U  KOJUYECTBEHHBIC
OTHOILICHMS, (YHKIMOHAJBHBIE 3aBHCHUMOCTH M KAaTErOpUHM HEONpPEeAEIEHHOCTH, OT MPOCTEHIINX,
YCBAaUBAaEMBIX B HEMOCPEACTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX Ui Pa3BUTHUS
HAyYHBIX M TEXHOJIOTMYECKUX Hjied. be3 KOHKpEeTHhIX MaTeMaTHYeCKUX 3HaHUN 3aTPyAHEHO MOHUMaHHe
MPUHIIMIIOB YCTPONCTBA W KCIIOJb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUSTHE W HHTEpIpeTaIus
Pa3HOOOpPa3HOW  COITMAIBHOM, DKOHOMHYECKOW, TIOJUTHYECKOW wHHpopManuu, Manodh@exkTuBHa
MOBCEJHEBHAsI TPAKTUYECKash JeATeNbHOCTh. Bo MHoOrmx cdepax mnpodeccHoHaNIbHON AeATeTbHOCTH



TpeOyIOTCS YMEHHsI BBIMOJHATH PAcuU€Thl, COCTABIATH AITOPUTMBI, MPUMEHATH (OPMYIIbI, IPOBOIUTH
reOMETPHUECKUE N3MEPEHHUS M MOCTPOCHHS, YNTaTh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIISATH
uHbOpMaLKIO B BUE TAaOIHI, AUArpaMM U IpauKOB, TOHUMATh BEPOATHOCTHBIA XapaKTep CIy4YalHbIX
COOBITHH.

OnHOBpeMEHHO ¢ paciiupeHueM cdep MpuMEeHEeHHs MaTeMaTHUKUd B COBPEMEHHOM OOIIecTBe BCE
0ojiee Ba)KHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUJIb MBIIUICHUS, MPOSBIAIOMIMNACA B ONpPEIeIEHHbBIX
YMCTBEHHBIX HaBbIKaxX. B mpolecce u3ydyeHus MaTeMaTUKH B apceHal] MPUEMOB U METOAOB MbIIICHUS
YeJl0BeKa €CTECTBEHHBIM O0pa30M BKJIIOYAIOTCS MHAYKLUUS M JACTYKIUs, 00001IIeHNe U KOHKPETH3AIus,
aHalM3 M CHHTE3, Kiaccudukamuss U cucTemarusauus, alOcTparupoBaHue u aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUEHHH, MMpaBuia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHMUYECKHX
MOCTPOCHHI, CIOCOOCTBYIOT BBIPaOOTKE yMEHHUS (OPMYIHPOBATh, OOOCHOBBIBATH M JIOKA3bIBATH
CYXJEHUS, TeM caMbIM (POPMHUPYIOT JIOTHUECKMH CTHIIb MBIIUICHUA. Benymas poib HTPUHAICKUAT
MaTeMaTHuKe B (OPMUPOBAHMM aITOPUTMUYECKONH KOMIIOHEHTHI MBIIUICHUS W BOCHUTAHUU YMEHUU
JIeMCTBOBATh IO 33JaHHBIM alTOPUTMaM, COBEPIIECHCTBOBATh M3BECTHBIE U KOHCTPYMpPOBATh HOBHIC. B
MIPOLIECCE PEIlIeHUs 3a/1a4 — OCHOBHI Ul OPTaHU3AlNK YYeOHON NEeSTEIbHOCTH HA YPOKaX MAaTEMAaTHKHU —
pa3BUBAIOTCS TBOPYECKAs U MPUKJIAIHAS CTOPOHBI MBIIIICHUSI.

OOyuenne MareMaTuke Ja€T BO3MOXHOCTh Pa3BUBATh y OO0YYAIOUIMXCS TOYHYIO, PAllMOHATIBHYIO
u WHQOPMAaTHUBHYIO peyb, YMEHHE OTOHMpaTh HaubOoliee IOAXOIIINE S3BIKOBBIC, CHMBOJIMYECKHE,
rpaduUecKue CpeIcTBa IS BBIPAKCHUS CYKACHUH M HATIISAHOTO UX MPEICTABICHHS.

Heo0xoauMbIiM KOMITOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHHMHU SIBISIETCS OOIIee
3HaKOMCTBO C METOJaMH TIO3HAHHS JICHCTBUTENBHOCTH, NPEJCTABICHHE O TpeAMeTe W METOoJe
MaTEMaTHKH, €r0 OTIWYMSIX OT METOJOB €CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00 OCOOEHHOCTSX
MPUMEHEHHUST MaTeMaTHUKW JUIS peIIeHUs HAy4yHBIX M MPUKIAAHBIX 3a7ad. TakuMm o0pasowm,
MaTeMaTHueckoe o0pa3oBaHHe BHOCUT CBOI BKIIaJ B (popMUpOBaHUE 0011l KyIbTyphl YEJIOBEKA.

N3yueHne MaTeMaTUKU CHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHMIO 4YeNlOBeKa, MOHMMAaHUIO
KpacoThl M M3AIIECTBA MAaTEMAaTHYECKUX PACCYXKICHUH, BOCTIPUSATHIO TEOMETPHIECKUX (HOPM, YCBOCHUIO
UJeU CUMMETPHH.

[TpuoputeTHbIMU 1eTsIMU 00yueHUs marematuke B 10-11 kiaccax Ha yriryOJIEHHOM ypOBHE
MIPOIOJDKAIOT OCTABATHCS:

* (QopMHpOBaHHWE  LEHTPAIbHBIX  MaTEeMAaTUYECKUX  MOHATUH  (YMCIO,  BEIMYUHA,
reoMeTpuueckas Qurypa, nepeMeHHas, BepOsITHOCTb, (YHKLUS, TPOU3BOIHAS, UHTETPAN),
o0ecrneynBaroIuX IPEeMCTBEHHOCTh U MEePCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa3oBaHus
00y4aromuxcs; 3

« mojBelneHHe OOy4aroIIMXCs Ha JIOCTYIIHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTHKHd W OKPYXKAMOIEro MHpa, NMOHUMAaHHIO MaTeMaTHKH KaK dYacTH OOIei
KYJIbTYpBI 4€JIOBEYECTBA;

* pa3BUTHE  MHTEJUIEKTYaJdbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  oOywaromuxcs,
MIO3HABATEIEHOW AKTUBHOCTH, HWCCIIEIOBATEILCKUX YMEHUH, KPHUTUYHOCTH MBIILIICHHS,
UHTEpeca K U3yUYEHUIO MaTEMaTHKH;

« (¢opmupoBaHue (YHKIMOHATIHLHON MaTeMaTHUYECKOW IPpaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYECKHUEe aCIEKThl B PeajbHBIX KU3HEHHBIX CUTYalUSIX U MPU U3YUCHHH APYTUX
y4eOHBIX MPEIMETOB, MPOSABICHHUS 3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (HhopMyIupoBaTh
UX Ha S3BIKe MAaTeMaTHKH W CO3/IaBaTh MAaTEeMAaTHYECKHUE MOEIH, TPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUH  ammapaT JUIss  pelmIeHHs  PaKTUKO-OPUEHTHPOBAHHBIX  3aad,
UHTEPIPETUPOBATH U OLICHUBATH MMOTYUYCHHbIE PE3YIbTATHI.

OCHOBHBIMHU JIMHUSAMH coJiepkaHusi kKypca mMarematnkud B 10—11 kiaccax yriryOi€HHOTO YpOBHS
ABNSAIOTCS: «Ymcna W BbIUMCIEHUs», «Anredpa» («AnreOpanyeckue BBIpAKEHUS», «YpaBHEHHS H



HEpaBeHCTBa»), «Hauana MaremaTndeckoro ananusa», «['eomerpus» («I'eomerpudeckue (GUTYPHI U UX
CBOMCTBa», «/I3MepeHne reoMeTpuuecKuX BEIUYMH»), «BeposTHOCTh M cTaTUCTHKa». [laHHBIE JTUHUU
Pa3BUBAIOTCS MapaJUIeNIbHO, KaXJasi B COOTBETCTBHM C COOCTBEHHOMW JIOTMKOM, OJJHAKO HE HE3aBHCHUMO
OJlHa OT JPYToil, a B TECHOM KOHTAaKTe M B3aumojeiicTBuu. Kpome 3Toro, ux oObeqUHSET JIOTHYECKas
CoCTaBJIsIONIasl, TPAJUIIMOHHO IPUCYIIAasi MaTeMaTUKe M IMPOHU3bIBAIOIIAsl BCE MaTEMaTHUECKUE KYpPChI U
conepxatenbable JMHUH. ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YMEHHE OIEPHPOBATH
MOHATUSIMH: OIpE/eJIeHHe, aKCHOMa, Teopema, CJEACTBHE, CBOICTBO, MPHU3HAK, [0KAa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU, YMEHUE (HOPMYIUPOBATh 0OPATHOE U MPOTHBOIIOIOKHOE YTBEPXKICHUE,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOIH30BATh METOJl MaTeMaTUYeCKOW MHAYKLIHU, IPOBOIUTH
JIOKa3aTEJIbHBIE  PACCYXKJEHUS IpU pPELIEHUM 3ajad, OLEHMBAaTh JIOTMYECKYI IPaBUIJIBHOCTh
paccyXKIeHH» OTHOCUTCS KO BCEM Kypcam, a (POpMHUPOBAHME JOTMYECKHX YMEHUH pachpenemsercs o
BCEM TojlaM O0YYCHHS Ha YPOBHE CPEHET0 00IIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO martemartuka sIBISICTCS 00sS3aT€NbHBIM MPEAMETOM Ha JAHHOM
ypoBHe oOpa3oBanus. Hacrosiel nporpaMMoii o MareMaTHKe MpeaycMaTprUBaeTcsl U3ydeHne y4eOHoro
npenMera «MaremaTuka» B paMmKax TpEX Y4eOHBIX KypcoB: «AnreOpa M Hayala MaTeMaTHYecKOro
aHanuza», «l'eomerpusi», «BeposTHOCTs U craTtucThKa». @OOpMHpPOBAHUE JIOTHUYECKUX YMEHHM
OCYIIECTBISICTCS HAa MPOTSHKEHHHM BCEX JIET OOY4YeHHs Ha ypOBHE cCpelHero olmiero odpazoBaHus, a
AJIEMEHTHI JIOTUKU BKIJIIOUAIOTCS B COJIEP’KaHUE BCEX HAa3BaHHBIX BBILIE KYpPCOB.

OO0r11iee YMCIIO YacoOB, PEKOMEHIOBAHHBIX Ul M3yueHHs MaTeMaTtuku - 944 vaca: B 10 xmacce -
272 gaca (8 yacoB B Henenmo), B 11 kimacce - 272 yaca (8 4acoB B HEZEIIO).

Inanupyemvie pe3ynomamsl 0C80eHUsL NPOSPAMMbL RO MaAMeMAmuKe Ha YposHe CpeodHe20 00ue2o
00pazosanus.

B pe3ynbrate n3ydeHus MaTeMaTUKH Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHus y 00y4aronerocs
OyayT chOpMHUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yIbTATHI:

1) rpaskIaHCKOTO BOCITUTAHHMS:

* c(hOpPMUPOBAHHOCTh TPAXKJAHCKOM TMO3MIMM O0OydYaromierocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'O WJIEHAa POCCUHCKOrO OOIEecTBa, MNPEACTABIEHUE O MaTeMaTHYEeCKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUMN, MPOIEAYP TPaxITaHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHUE B3aUMOJCHCTBOBATH C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIHSAMU U HA3HAUCHUEM;

2) MaTPHOTHYECKOTO BOCITUTAHUS:

*  c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXKTAHCKOW WACHTUYHOCTH, YBaKEHUS K MPOLLUIOMY U
HACTOSIIIEMY POCCUMCKOW MaTeMaTHUKHU, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKCHHUSIM
POCCHICKMX MaTEMAaTHUKOB MU POCCHICKOM MAaTEMATHYECKOM IIKOJIbI, UCIIOIb30BAHUE ITUX
JTOCTIKCHHUH B APYTHX HAyKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

* OCO3HAaHHWE JYXOBHBIX IIEHHOCTEM  pOCCHHCKOro  Hapoaa, Cc(HOpMHPOBaAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, HJTHYECKOTO TOBEICHMS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKEHHI HAayKHM M JeATEIbHOCTHIO YYEHOrO, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

4) 5CTETUYECKOTO BOCTIUTAHHUS:

e OCTETUYECKOE  OTHOIIEHWE K  MHpY, BKJIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pPEIIeHUH, pacCyX JEeHUH, BOCHPUUMUYHUBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BUAOB UCKYCCTBA;

5) ¢pu3nuecKOro BOCIUTAHUS:

*  c(hOpMHUPOBAHHOCTh YMEHHS MIPUMEHSITh MaTeMaTUYECKUE 3HAHUSI B MHTEPECax 310pOBOTO
1 0e30macHOro 00pasa JKU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3[I0POBBIO (3I0pPOBOE



NUTaHue, COAJIAHCHPOBAHHBIM PEXHUM 3aHATHM M OTAbIXa, peryispHas Qusnueckas
aKTUBHOCTB),  (pu3Myeckoe  COBEPIICHCTBOBAHME  MPH  3AHATUAX  CIIOPTUBHO-
03JI0pPOBUTEIILHOM ACSATEIBHOCTHIO;

6) TPyI0BOTO BOCIIMTAHUSI:

TOTOBHOCTb K TPYZIY, OCO3HAHHUE LIEHHOCTH TPYAOJIIOOUS, UHTEpPEC K Pa3IMuHbIM cepam
pohecCHOHANBHOM JEATeIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHHUIMH,
yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccu U pearr30BBIBATH
COOCTBEHHBIE KU3HEHHBbIC IUIAHBI, TOTOBHOCTb U CIOCOOHOCTh K MaTeMaTUYECKOMY
o0pa3oBaHMI0 U caMO0Opa30BaHUIO Ha MPOTSHKEHWHM BCEM JKM3HH, TOTOBHOCTh K
AKTUBHOMY YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEMaTHUYE€CKON HApPaBIEHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHUS:

C(bOpMI/IpOBaHHOCTb 9KOJIOTMYCCKOM KYyJbTYypbl, IOHHMAHUC BJIMIHHUA COLUAJIBHO-
9KOHOMHYECCKUX IMPOUCCCOB HAa COCTOAHUC HpHpOI[HOﬁ U COIHaNIbHOMI Cp€abl, OCO3HAHUC
r100aJbHOTO XapakKTepa OSKOJIOTHUUYCCKUX HpO6JICM, OpUCHTAallUd Ha IIPUMCHCHHC
MaTeMaTUYEeCKUX 3HaHUM I8 peuiCHuAg 3ada4 B obnactu 0pr>KaIOHleﬁ CpCabl,
IJIAHUPOBAHUC TIOCTYIIKOB M OLCHKU HX BO3MOXKHBIX HOCJ'IGI[CTBPIIZ JJIA oxpy;xafomeﬁ
CpCAabl;

8) 1eHHOCTH HAyYHOTO MMO3HAHUS:

C(OPMHPOBAHHOCTb  MHUPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAYKH W OOILECTBEHHOM NPAKTHKH, MOHMMAHME MAaTEMAaTUYECKOM HayKu Kak
cdepbl 4EI0BEUECKON AESITEIbHOCTH, ATANOB €€ pa3BUTHS M 3HAUMMOCTU JUISl Pa3BUTHUSA
LUBWIN3ALUHU, OBJIQJICHUE S3BIKOM MaTEeMaTUKM W MaTeMaTU4YecKOW KyJIbTYpoM Kak
CPEACTBOM IO3HAHUSI MUPA, TOTOBHOCTb OCYILECTBIIATh IPOSKTHYIO U HCCIIEJ0OBATENIBCKYIO
JeSITebHOCTh HHAUBUYAIbHO U B TPYIIIE.

B pe3ynbrare u3ydeHus MaTeMaTHKU Ha YPOBHE CPEIHEro 0o0IIero o0pa3oBaHus y 00y4aromerocs

OyayT chOpMHUPOBAaHBI TIO3HABATEIbHBIE YHHUBEpPCAIbHBIE Yy4eOHBIE JEHCTBUS, KOMMYHUKATUBHBIC

YHUBEpCAJIbHbIE y4eOHbIE NIEHCTBUS, PETYJSITUBHBIE YHUBEpCAJIbHbIE yuyeOHbIE NEWUCTBUS, COBMECTHAas

JACATCIIBHOCTD.

VY obyuatomierocst OyayT copMUpPOBaAHBI CIIEAYIONTHE OA30BbIE JIOTHYECKUE JEHCTBUSA KaK 4acTh

IMMO3HABATCJIbHBIX YHUBCPCAJIbHBIX y‘Ie6HLIX JICHCTBUI:

BBISBIIATh U XapaKTEpU30BaTh CYILIECTBEHHBbIE IMPHU3HAKM MaTeMaTHUECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIYy TMOHATUAMHU, (OPMYIHPOBATH ONpPEACNICHHUS MOHATHMH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIMU, OCHOBAHHS IJIi 0000LIeHUs U
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOTO aHATIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M MPEoOpa3OBHIBATh CYXKACHHUSA: YTBEpAUTENIbHbIE U
OTpHULATeNIbHbIE, €AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOpeuus B (pakTax,
NAHHBIX, HAONMIOACHUSAX ¥ YTBEPKICHUAX, TpemiaraTb KPUTEPHH JUISL BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3AKIIOYEHUH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIFHO JI0KA3aTeNbCTBA MaTEMaTHUECKUX YTBEPXKACHUN (IpSMbIE U
OT TIPOTHBHOTO), BBICTPaWBaTh APTYMEHTAIIMIO, NMPHBOIANTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh Croco0 pemeHus ydeOHOW 3amgaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOosee MOAXOASIIMNA C y4ETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KpUTEPUEB).



Y obyuaromerocst 0y ryT copMUPOBaHBI ClEAyIONIE 0a30BbIe NCCIIEIOBATEIbCKIE IEHCTBUS KaK
YacTh MIO3HABATEIILHBIX YHUBEPCAILHBIX YUCOHBIX JCHCTBHUI:

MCIIOJIb30BaTh BOMPOCH KaK MUCCIIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE MPOTHBOPEYHE, MPOOIeMy, YCTaHABIMBATH UCKOMOE H JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MMO3UIIHI0, MHEHHE;

NPOBOJUTh  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT,  HCCIICOBaHUE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTreMaTH4ecKoro OOBEKTa, SIBICHHS, IPOIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKIy 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSTENILHO (POPMYJIMPOBaTH OOOOIICHUS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIO/ICHUs, WCCIEAOBAaHUs, OIICHWBATh JOCTOBEPHOCTHh IIOJYYCHHBIX PE3yJbTaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3HPOBATH BO3MOYKHOE PA3BHTHE IMPOIIECCA, a TAKXKE BBIIBUTATh MPEIIMOIIOKCHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

VY oOyuaromierocst 6yayT copmMupoBaHbl Cienyrore yMeHus: padorars ¢ nHbopmanuen
KaK 4acTh TI03HABATEIIbHBIX YHUBEPCAILHBIX YYCOHBIX JCHCTBUI:

BBISIBIISATH JIEDUIMTHI HHPOPMAIINH, TAaHHBIX, HEOOXOMUMBIX JJIsi OTBETA HA BOIPOC U JUISI
pCILICHHS 3a]1a4H;

BEIOMpaTh HMH(DOpPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX  THUIIOB, aHAIM3UPOBATH,
CUCTEeMATH3UPOBAaTh M HWHTEPIPETHPOBATh WH(OOPMAILIMIO PA3TMYHBIX BHJIOB U (HOpM
MIPEICTaBIICHHUS,

CTPYKTypHUpOBaTh  HMH(OpPMALMIO, TMPEACTaBIATH €€ B pasmuyHbIX  (opmax,
WLTIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAA&KHOCTh HHGPOPMAIMM IO CAMOCTOSITEIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSM.

VY oOyuaromerocs OynyT cQOpMHpPOBaHBI —CIEAyIOIIME YMEHHMS OOIIEHUS KaK dYacTh
KOMMYHHKATHUBHBIX YHUBEPCAJIbHBIX YU€OHBIX 1€HCTBU!

BOCIIPUHUMATL U q)OpMy.]'H/IpOBaTI) CYXKIACHUA B COOTBCTCTBUH C YCIOBHAMHU W LECIAMU
oOlIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, HaBaTb MOACHCHHA IO XOAY PCUHICHUA 3aJadd, KOMMCHTUPOBATDH
MOJIyYeHHBIH pe3ysbTar;

B XO7le 0OCYXXJeHMs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, IpOOIeMbl,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJIEM, HAlleJICHHbIE Ha MOMCK PEIIeHHs], COMOCTaBIATh
CBOU CYXJIEHUS C CYXJIEHUSAMH JPyTUX yYaCTHUKOB Iuajiora, 0OHapy>KMBaTh pa3ivyue u
CXOJICTBO TMO3MIMH, B KOpPpeKTHOH ¢opme (HopMyIupoBaTh pa3HOINAcHUs, CBOU
BO3PaXKCHHUS;

NPEACTABJIATE PE3YJIbTAThl PCHICHUA 3aJadd, OSKCIICPUMCEHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4E€TOM 3a/ady MpEe3eHTaluu WU
0COOEHHOCTEH ayAUTOPHH.

VY olyuatomierocss OynyT chopMHpOBaHBI CIEAYIOIIME YMEHHUS CAaMOOPTaHM3aIlMM KaK YacTh
PETYJSTUBHBIX YHUBEPCATBHBIX YUCOHBIX IEHCTBUI:

COCTaBJIATh IUIaH, AJTOPUTM pEUICHUs 3aJaud, BBIOMpATh CIIOCOO peIIeHUs C Y4ETOM
UMEIOIIMXCA  PECYypCcOB U COOCTBEHHBIX  BO3MOJKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BapUaHThI PELIEHUH C y4ETOM HOBOM MH(pOpMAIIH.

Y obyugatomerocs OyayT chOpMHpPOBAaHBI CIEIYIONIME YMEHHS CAaMOKOHTpPOJS KaK dYacTh
PETYJISTUBHBIX YHUBEPCATHHBIX YUCOHBIX HCHCTBHIA:

BJIa/IETh HABbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUN
U MBICIHUTEIBHBIX IPOLECCOB, UX PE3yNbTaTOB, BIAJETh CHOCOOAMH CaMONPOBEPKH,



CaMOKOHTPOJIS TPOLIEcca U pe3ysibTaTa peleHHsI MaTeMaTHIeCKOM 3a/1auu;

e TpeABHICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33Ja4l, BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HalJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

*  OLEHMBAaTh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUAM, OOBACHATh IPUUUHBI JOCTHKEHHUS
WIA HEJOCTH)KEHHUS] DPE3yJlbTaTOB JAEATENbHOCTH, HAXOIUTh OLIMOKY, HaBaTh OLEHKY
IpUOOPETEHHOMY OIBITY.

VY obyuatomerocs 6yayT copMHUpOBaHbI CIIEAYIOLINE YMEHUS COBMECTHOM /1€ TEIbHOCTH:

* TIOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBHIYaJbHOH paOOThI IpU
pemieHnH y4eOHbBIX 3ajad, MPUHUMATH I€JIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOH paboThl, paclpeaessTb BHIbI pPabOT, JIOTOBapUBATHCA,
00Cy»X/1aTh MPOLIECC U PE3YIbTAT PabOThI, 0000IIATh MHEHHS HECKOJIBKUX JIFOACH;

* y4acTBOBaTh B TPYMIOBBIX (Gopmax paboThl (0OCykaeHus, oOMEH MHEHHH, «MO3TOBbIC
IITYPMBI» U MHBIE), BBIMOIHATh CBOIO YacTh PabOThl M KOOPAUHUPOBATH CBOU JIEHCTBHS C
JPYTUMH 4JI€HAMU KOMaHJbl, OLIEHHBAaTh KaYeCTBO CBOEr0O BKJaJa B OOIMH HPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

IIpenmerHble pe3yibTaThl OCBOEHUS (erepaibHOM pabouel mHporpaMMbl IO MaTeMaTHKE
MPEJCTaBICHBl 1O ToAaM OOY4YeHHS B paMKaX OTIEIBHBIX KYypCOB B COOTBETCTBYIOIIMX pa3zieiax
Hacrosuen IIporpamMmsl.

2.1.4.2. Padouass nporpamma y4e0Horo kypca «'eomerpusi».

Tloscnumenvhas 3anucka.

['eomeTrpus sBisieTcss OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEJHEro o0IIero o0pa3oBaHMsl, TaK
Kak oOecreynBaeT BO3MOXHOCTb H3YYEHHUS JUCHMIUIMH €CTECTBEHHO-HAyYHOW HAaNpaBIeHHOCTH U
IPEIMETOB T'yMaHUTApHOTo IMKIIA. [IOCKOIBKY JOrHyeckoe MbIIUIeHHe, popMupyemMoe npu U3y4eHUU
00y4arolMMUCS TOHATUIHBIX OCHOB T'€OMETPUH, MPHU JOKA3aTEIbCTBE TEOPEM U MOCTPOEHUM LIENOYKH
JIOTUYECKUX YTBEP)KICHUI NpPU pElIeHHH NeOMETPHUYECKHX 3a/lad, YMEHHUE BbIIBUTaTh U ONpPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS MpPH PEHIeHUM 33Jad €CTEeCTBEHHO-HAyYHOro IIMKIA, B
YaCTHOCTH (PU3UYECKHUX 3a]a4.

Llenb ocBOEHUs MporpaMmbl yueOHOTro Kypca «I'eoMeTpusi» Ha yriiyOJE€HHOM ypOBHE — pa3BUTHE
MH/MBUYaIbHBIX CIOCOOHOCTEH O0OydaromMxcsi NpU HM3YyYEeHHH TE€OMETpPHM, KaK COCTaBJISIOIIEH
npeaMeTHoi obnactu «MaTtemaTuka U HHGOpMaTHKay yepe3 odecredeHre BO3MOKHOCTH NPHOOpETeHUs
U UCMOJIb30BaHUs Oosiee IiTyOOKMX reOMETPUUECKUX 3HAHUW U JeMcTBUH, clieU(pHUUHBIX T€OMETPUH, U
HEOOXOJUMBIX JJIsi YCIEIIHOro Npo(ecCHOHANBHOTO O00pa30BaHMs, CBA3AHHOTO C MCIIOJIb30BaHUEM
MaTEeMaTHKHU.

[TpropUTEeTHBIMM 3a/ladaMM Kypca T€OMEeTpUM Ha YriyOJ€HHOM YPOBHE, pPAaCHIMPSIOIIUMU U
YCHJIMBAIOIIKUMHU Kypc 0a30BOr0 YPOBHS, SBISIOTCS:

* paclIUpeHHe TPEJCTaBICHHUS O TEOMETPUM KaK YacTd MHPOBOM KyJNbTypbl U
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPY>KAIOLIUM MUPOM;

« (opMHpOBaHUE TMPEICTABICHHUA O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJENAX, IMO3BOJAIOIIMX OINUCHIBaTh W H3y4yaTb pAas3HbIE SIBICHHUSA
OKpYXaloIlero Mupa, 3HaHWE MOHATUHHOrO amnmapara mno paszaeny «CTepeoMeTpusi»
HIKOJILHOTO Kypca T€OMETpUH;

* (opMupoBaHHE YMEHUS BJIAJI€Th OCHOBHBIMU MOHATHSIMH O IPOCTPAHCTBEHHBIX (DUTYpax U
UX OCHOBHBIMU CBOWCTBaMM, 3HaHUE TeOpeM, (GOPMYJ U yMEHUE MX INPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

« (¢opMHpoBaHHE YMEHHUS pACIO3HABAaTh Ha YEpTEXax, MOAENIX U B pEalbHOM MHUDE



MHOTOTPaHHMKH U T€Jla BPalleHMsI, KOHCTPYHPOBATh TEOMETPUUECKUE MOJIENH;
« (opmupoBaHue IIOHMMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT 0 IIOCTPOCHHUS
MaTeMaTHYECKUX TEOpHid, (OPMHpPOBAHME TOHHUMAHUS POJIU AKCHUOMATUKU TIpU

IIPOBEICHUM PACCYXKICHUI;

* (opMHpOBaHHE YMEHHUS BIAJETh METOJaMM JIOKa3aTeJIbCTB M AaJITOPUTMOB PELICHMS,
YMEHUS HX HPUMEHSATh, NPOBOAUTH [JOKa3aTeJbHbIE PACCYXKIEHUS B XOJ€ pPELICHUS
CTEpEOMETPUYECKUX 3aJad W 3aJad C MPaKTHYECKUM coJepxkaHueM, (opMHUpOBaHUE
IpPEICTaBICHUs O HEOOXOJUMOCTH J0Ka3aTeIbCTB NPH OOOCHOBAaHUM MaTE€MaTUYECKHX
YTBEPKJICHUH U POJIM aKCMOMAaTHUKH B IIPOBEIEHUH JIeAYKTUBHBIX PacCy KICHUIA;

* pa3BUTHE M COBEPIICHCTBOBAHHE MWHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yyarouxcsi, I03HAaBaTEIbHON aKTUBHOCTH, MCCIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH
MBIILUIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

« (¢opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, pEJICBAHTHOW TEOMETPUU: YMEHHS
pacrio3HaBaTh NPOSBICHUS I€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJbHBIX JKU3HEHHBIX CHUTYyalUsX W HpPU H3YYEHUHM JPYIHX Y4eOHBIX IpPEIMETOB,
IPOSIBJICHUS. 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIUPOBAHMS PEAIbHBIX CUTYaLH,
UCCIIEIOBaHMsI TIOCTPOEHHBIX MOJIeNIEeN, MHTEPIIPETALH [T0JTyYEeHHBIX PE3YIbTaTOB.

OCHOBHBIMHU COZIEp)KATEIbHBIMU JHHUSAMU Kypca «l'eomerpum» B 10-11 kmaccax sBISIOTCS:
«IIpsiMble W IUIOCKOCTH B MPOCTpAaHCTBE», «MHoOrorpanHukmn», «Tema BpameHus», «Bekropsl u
KOOpPJMHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe B denepaibHOM TOCYAAPCTBEHHOM 00Pa30BaTEIbHOM CTaHAAPTE CPEIHEro
obmiero obOpa3oBaHUs TpeOOBaHME «yMETh OIEPUPOBATh MOHATUSAMM», PEJIEBAHTHBIX I'€OMETPUHU Ha
yrayO6nénnom ypoBHe oOyueHusi B 10-11 kmaccax, OTHOCHTCS KO BCEM COJEpKATENbHBIM JHMHHUSIM
yueOHOro Kypca, a popMHpOBaHHUE JIOTHYECKUX YMEHUH pacipeensieTcst He TOIBKO M0 COo/iepKaTeIbHbIM
JUHUAM, HO W 1o rojaM oOydeHus. CopepkaHue oOpa30BaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3ynbrataM ocBoeHus I[lpumepHoii pabouell mporpaMmsbl, paclpeneiaéHHbIM I0 TojaMm oOyuyeHwus,
CTPYKTypUPOBaHO TakUM 00pa3oM, dYTOOBI KO BCEM OCHOBHBIM, TPUHIUIHAIBHBIM BOMNpPOCAM
oOyyaroruecs: 00paiagIuch HEOJTHOKPATHO. DTO MO3BOJIIET OPraHU30BATh OBJIAJIEHUE TE€OMETPUIECKUMHU
MOHATUSIMM M HaBbIKAMHU  IIOCJENIOBAaTEJIbHO M IOCTYNAaTelbHO, C COOJIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMs BKIIOYaTh B OOILIYIO CHUCTEMY T€OMETPUYECKMX MpeACTaBICHUMN
o0yyaromuxcs, paciupsis 1 yriayosss e€, o0pas3yst IpOYHble MHOKECTBEHHBIE CBS3H.

[Tepexon K M3y4eHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE IO3BOJISET:

e co3marh ychnoBus Juid AuddepeHumanuu oOydeHUs, MOCTPOSHHUS] WHIMBHYaJbHbBIX
00pa30BaTeNbHBIX TMPOrpaMM, OO0ECIeUYUTh YIIIyOJEHHOE H3YyYEHHE TE€OMETPHM Kak
COCTaBJISIIONIEH yueOHOTO TIpeaMeTa «MareMaTukay,

* TOJATOTOBUTH OOYYaIOUIMXCSA K MPOJOJDKEHUIO M3yUeHUs MaTeMaTHKU C Yy4€TOM BbIOOpa
Oynmymeit  mpodeccuu, obecrmeunBasi  MPEEMCTBEHHOCTh  MEXIy  OOmMMM |
poQeCCHOHAIBHBIM 00pa30BaHUEM.

OOmiee ymuCIO YacoB, PEKOMEHJIOBAHHBIX JIsi U3yudeHHs ydeOHoro kypca «['eomerpusi» Ha
yriy6nennom yposre - 204 4aca: B 10 ximacce - 102 vaca (3 waca B Hezenmo), B 11 kiacce - 102 gaca (3
gaca B HEJIEIIO).

Cooepoicanue odoyuenus ¢ 10 kracce.
[IpsmbIe ¥ MIOCKOCTH B MPOCTPAHCTRE.

OCHOBHBIE TIOHSATHS CTEpPEOMETpPUHU. Touka, MpsiMas, IJIOCKOCTh, MPOCTpaHcTBO. [loHsTHE 00
aKCMOMAaTUYECKOM IOCTPOECHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIECTBUS U3 HUX.
B3aumHOe pacnonoxkeHue MNpsSIMbIX B MPOCTPAHCTBE: IEpPECEKaroOUIUecs, Mapauie/ibHble U



CKpelmmBaromuecs npsmeie. [Ipu3sHaku ckpemuBarOUXcs NOpsAMbIX. [lapamienbHOCT NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapaUICIIbHbIE MPSMbIE B IPOCTPAHCTBE, NMAPAUICIBHOCTh TPEX MPSAMBIX,
MapajuIeIbHOCTh MPSMOUN U TUIOCKOCTH. [lapamienbHoe W MEHTpPAIbHOE MPOSKTUPOBAHUE, NU300paKCHHE
¢uryp. OCHOBHBIC CBOWMCTBA MapauIeILHOTO MPOCKTHpoBaHUs. M300pakenune ¢uryp B mapauienbHOU
MPOEKIUMU. YTJbl C COHANpPABICHHBIMU CTOPOHAMH, YrOJ MEXIy MpPSMBIMH B MPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEH: TapajulesibHbIE IUIOCKOCTH, CBOMCTBA MapauIeibHBIX TUIOCKOCTEH.
[Ipocreiiimme npocTpaHCTBEHHBIE (UTYpPHI HA IUIOCKOCTH: TETPAdp, NapajlIeenunesa, MOCTPOCHUE
CEUCHHH.

[leprieHAMKYAAPHOCTh MOPSIMOM M TIJIOCKOCTH: NEPHEHIUKYJISIPHBIE HPsIMbIE B IPOCTPAHCTBE,
MpsAMbBIE MAPAJUIENbHBIE U MEPIECHANKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPNEHAUKYIAPHOCTA MPAMOUA U
IJIOCKOCTH, TEOpeMa O NpsIMOM MEepHeHAUKYISIPHOU IUIOCKOCTH. OpTOroHaJbHOE MPOCKTUPOBAHUE.
[leprieHAMKYJIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PAcCTOSIHHE OT MPSMOM 10
IUIOCKOCTH, TPOCKIUsT (UTYphl Ha IUIOCKOCTh. llepmeHANKyIIpHOCTh IUIOCKOCTEH: TpPU3HAK
MEePIEHIUKYISIPHOCTU JBYX ILUTOCKOCTEN. TeopemMa o TpEx neprneHauKyisapax.

VYTl B IPOCTPAHCTBE: YroJ MEXKAY MPSAMOM U IUIOCKOCTBIO, IBYIPAHHBINA yroJ, JUHEHHBIN yroi
JNBYIpaHHOIO yria. Tpé€xrpaHHbli U MHOrorpaHsbie yribl. CBOWCTBAa IUJIOCKUX YIJIOB MHOI'OIPAaHHOTO
yria. CBOMCTBA IUIOCKUX U ABYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl
TPEXIPAHHOTO yIJIA.

MHororpanHHKH.

Buabsl MHOrOrpaHHuKoOB, pa3BEpTKa MHororpaHHuka. [Ipusma: N-yronpHas npusma, npsMmas U
HAKJIOHHAsE TPHU3MbI, OOKOBash W TOJHAs TOBEPXHOCTh mNpu3Mbl. [lapammenenunen, mpsMOyroJbHBIN
napajuleJienunes] M ero cpoiictBa. Kparuailume myTH Ha IOBEPXHOCTH MHOIOrpaHHuKa. Teopema
Oinepa. [IpoctpancrBenHas Teopema Ilucdaropa. Ilupamuna: Nn-yronpHas nupamujia, NpaBUIbHAs U
yceu€HHas nupamubl. CBoiicTBa péGep M OOKOBBIX T'paHeW NpaBWIbHOW mHpamujbl. IIpaBuiibHBIE
MHOTOTPaHHHMKU: ITpaBWIbHAs NIPU3Ma U NPAaBWIbHAS NMHpaMKa, IPABWIbHAS TPEyrojbHas NUpaMuia
MpaBWIbHBIN TeTpadp, KyO. IIpeacraBneHue o MpaBHIIBHBIX MHOTOIpAHHUKAX: OKTadJp, AOJEKa’ap U
HKOCa’Ip.

Brruncnenue »1€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, auaroHanu, yriael. [limomans OOKOBOM
MOBEPXHOCTU U TOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, IUIOIIAJb OCHOBAHWUN, TeopeMa O OOKOBOI
MOBEPXHOCTU TMpsiMOil mpu3Mel. [lnomans OOKOBOW IMOBEPXHOCTH U IMOBEPXHOCTHU IPaBUIbHOMN
MApaMU/Ibl, TEOpPEMA O IUIOLAAN YCEUEHHON TUPaMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CHMMETPHUH IPABUIIBHBIX MHOTOTPaHHUKOB. CUMMETpHS
B IIPAaBWJIBHOM MHOTOIPDAaHHUKE: CHUMMETpHUs NapauieeNuIena, CHUMMETpHs IpaBUIbHBIX IIPU3M,
CUMMETpPHS IPABWIBHON MUPaMU/IBI.

BeKTOpbI 1 KOOPJIMHATHI B IPOCTPAHCTRBE.

IlonsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpa, BEKTOPHI
KOJUIMHCAPHBIC, COHAIIPABJICHHBIC W IIPOTHUBOIIOJIOKHO HAIIPAaBJICHHBIC BCKTOPHI. PasencTBo BCKTOPOB.
HeﬁCTBHH C BCKTOpaMM: CIO0KCHUC M BbBIYMUTAHHUEC BCKTOPOB, CyMMa HCCKOJIbBKHMX BEKTOPOB, YMHOXCHHC
BEeKTOpa Ha uucio. CBOMCTBa ClI0XEHUsI BEKTOpoB. CBONCTBA YMHOXKEHMsI BEKTOpa Ha uucio. [lonsaTue
KOMILUIaHApHbIE BEKTOpbI. [IpH3HaK KOMIUIaHApHOCTH TpEX BEKTOpoB. lIpaBuno napamnenenunena.
TeopeMa 0 pas3noKEHHH BEKTOpA IO TPEM HEKOMIUIAaHApHBIM BeKTOpaMm. lIpsAmoyronpHas cucrema
KoopauHaT B 1npocTpaHcTBe. KoopanmHatel BekTopa. CBs3p MeEXIQy KOOpAMHATaMU BEKTOpa U
KOOPJAMHATAMM TOYEK. YTOI MeXAy BeKTopaMH. CKaIsIpHOE MPOU3BENCHUE BEKTOPOB.

Cooeporcanue ooyuenus 6 11 knacce.
Tena BpaieHus.

[ToHsATHS: TWIMHAPUYECKAs! TOBEPXHOCTh, KOHUYECKAs! MOBEPXHOCTh, chepruecKkasi HOBEPXHOCTH,



oOpasyromye MoBepxHOCTe. Tema BpalleHUs: LWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
B3aumnoe pacnonoxenue cdepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00pakeHue Ten
BpalICHUs Ha IJIOCKOCTH. Pa3BépTka nmmmHapa u konyca. Cummerpust cepsl U mapa.

O6vém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME HPAMOYTOIBHOTO
napajuiesienumnena u cieAcTBus u3 He€. OObEM NPSIMON U HAKIIOHHOM MPU3MBI, IWIMHAPA, TUPAMUIBI U
KoHyca. OOBEM I11apa U MapoBOro CErMEHTA.

KomOuHammu Ten BpalieHUs ¥ MHOTOTPAaHHUKOB. [Ipu3Mma, BHucaHHas B IMJIMHAP, OMHCAHHAS
okoio muiuHapa. [lepeceyenne chepsl u mapa ¢ IockocThio. Kacanue mapa u chepbl MIOCKOCTHIO.
[ToHATHE MHOTOTpPaHHUKA, OMHCAHHOTO OKOJIO C(ephl, Chephbl, BIUCAHHOW B MHOTOTPAHHHK HIIH TEJIO
BpAIICHUS.

[Tnomane TOBEPXHOCTH MHWIWHAPA, KOHyca, Iuiomans cdepbl u e yacreid. llogoOue B
npoctpancTtBe. OTHomeHUE 00BEMOB, TUIONIANEH ToBepxHOCTeH Nomo0HBIX ¢uryp. [IpeoOpa3oBanue
1oJ100us1, roMoTeTHs. Perenue 3a1a4 Ha MI0CKOCTH € HCIOJIb30BAaHHEM CTEPEOMETPHYCCKUX METO/IOB.

[TocTpoeHHe cedeHUil MHOTOTPAHHUKOB W TEJl BpAIICHUS: CCUCHHs MUIMHIPA (MapajuiebHO U
NEPICHIUKYJISIPHO OCH), CEUYEHUS KOHyca (MapajljieIbHOe OCHOBAHHIO U MPOXOJAIICE Uepe3 BEPIIMHY),
CCUCHHMsI IlIapa, METOJbI IMOCTPOCHUSI CEUCHUI: METOJ CIIEJIOB, METOJ BHYTPEHHETO MPOCKTHPOBAHUS,
METOJI IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl ¥ KOOPIMHATBI B TPOCTPAHCTBE.

BexTopel B mpocrpancTtBe. Onepauuu HajJ BEKTOpaMU. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CaoiicTBa BeKTOpHOro ymMHOXeHus. [IpsMoyronbpHas cuctema KoopJauHaT B npocTpancTBe. KoopanHaTel
BeKkTopa. Paznoxenue Bekropa mno 0Oasucy. KoopauHaTHO-BEKTOPHBIM METOJ MpH  pPELIEHUU
reOMETPUUYECKUX 3a1ad.

JIBUKEHMSI B IPOCTPAHCTBE.

JBmwxenus npocrpaHctBa. OtoOpaxkeHus. J[BuwkeHuss u paBeHCTBO ¢(uryp. OOmme cBoiicTBa
IOBYOKCHMM. Buabsl [BWKEHUH: MapaJyIeNbHBI IEPEHOC, LEHTpalbHAs CHMMETPHs, 3€pKajbHas

CUMMETpHUSs1, TOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanust mogo6us. Ilpsmas u cepa Diinepa.

[IpenmeTHbIe pe3ynbTaThl MO OTACTBHBIM TeMaM ydeOHoro kypca «['eomerpmsi». K xonmy 10
KJ1acca 00y4arouuiicss HayuuTcs:

* CBOOOJHO OMEpUPOBATh OCHOBHBIMU IMOHATUSAMHU CTEPEOMETPUU TPH DPELICHUU 3aaad U
NPOBEIEHUN MaTEMaTHYECKUX PacCyKJICHHIH;

* TPUMEHSATh AKCUOMBI CTEPEOMETPUHU M CIEJCTBHUS U3 HUX INPH BGHICHI/II/I reOMEeTPHUUECKUX
3aja4; 1

*  KJIacCU(pUIMPOBATH B3aUMHOE PACIOJOKEHUE MPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
POCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJHO OTEPUPOBATH TOHSATHIMH, CBS3aHHBIMH C YIJIAMH B TIPOCTPAHCTBE: MEXIY
NPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMOH U IJIOCKOCTHIO;

*  CBOOOJHO OTIEPUPOBATH MOHATHIMH, CBSI3AaHHBIMH C MHOTOT'DaHHHKAMU;

* CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuja,
IpSAMOYTOJIBHBIN Mapasenenunen, kyo);

*  KJIacCU(pUIMPOBATH MHOTOIPAaHHUKH, BEIOMpAsi OCHOBAHUS IS KIIaCCU(PHUKAIINH;

* CBOOOJHO OIEPUPOBATH MOHATUAMHU, CBSI3aHHBIMM C CEYEHHMEM MHOT'OIPAaHHHMKOB
IUIOCKOCTBIO;

*  BBINOJHATH NapaJlIeNIbHOE, IEHTPAIBHOE M OPTOTOHAIBLHOE TPOCKTHPOBaHHE (GUTYp Ha
IUIOCKOCTb, BBIIOJHATH N300pakeHusl (pUryp Ha MIIOCKOCTH;

* CTPOUTh CEUCHHMS MHOIOTPAHHUKOB PA3JIMYHBIMU METOJAaMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYP: BHII CBEPXY, COOKY, CHU3Y;



BBIUUCIIATh  IUIOLIAJM  TOBEPXHOCTEW  MHOTOTPaHHMKOB  (TMpH3Ma, IHpamMuiaa),
TreOMETPUYECKUX TEJI C MPUMEHEHUEM (popmMyII;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U TIOCKOCTh
CUMMETpPHH, IICHTP, OCh U IIOCKOCTh CUMMETPHUH (DUTYPBHI;

CBOOOJIHO ONEPUPOBATH IOHATHAMM, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ICUCTBUS HaJl BEKTOPaMU;

pelmars 3aJadd  Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOUICHMM M HaXOXICHHUE
FeOMETPUYECKUX BEIUYMH, IPUMEHSASA U3BECTHBIE METOBI IIPU PEILIEHUY MAaTEMaTUYECKUX
3a/1a4 MTOBBILLIEHHOI'O U BBICOKOI'O YPOBHS CIIOKHOCTH;

IIPUMEHATH MPOCTEUIINE IPOTPAaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CHUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

U3BJICKaTh, IPe0OPa30BbIBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npecTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

IIPUMEHATH IIOJYYEHHBIC 3HAHUA HA NPAKTUKE: CPAaBHUBATH U AHAIM3UPOBATH pEajbHBIC
CUTyallu!, IPUMEHATh U3YYEHHBIC ITOHATUSA B IIPOLECCE IIOMCKA PELICHUS MAaTEMaTUYECKU
cOpMyIMpPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pealibHbleé CHUTyallud Ha  s3bIKE
TEOMETPUH, MCCIIE0BAaTh IOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM T'€OMETPUUYECKHUX
INOHATUA M TEOpeM, ammapara ajireOppl, peliaTth NPAKTUYECKUE 3a/ladM, CBSI3aHHBIE C
HAaXO0KJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh INPEACTaBICHUS 00 OCHOBHBIX 3TallaX Pa3BUTUS I€OMETPUHM KaK COCTABHOW 4YacTH
byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

[IpenmerHble pe3ynbTaThl MO OTAEIbHBIM TeMaM ydyeOHoro kypca «I'eomerpusi». K xonmy 11
KJ1acca o0y4aromuicss Hay4uTCs:

CBOOOJTHO ONEPUPOBATh MOHATUSMH, CBSI3aHHBIMHU C IMJIUHJIPUUYECKOW, KOHHUYECKOW H
ceprueckoil MOBEPXHOCTIMH, OOBSICHSITH CIIOCOOBI OTyUEHUS;

ONEepUpPOBATh TOHATHSAMH, CBSA3aHHBIMH C TeJIaMU BpALICHUS: LWIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Tejla BpalleHus (UMWIMHIAP, KOHYC, cdepa U map) U OOBIACHATH CIIOCOOBI
MIOJTyYEHUS TEJ BPAILEHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIONOKEHHE CHEPhI U TNIOCKOCTH;

BBIUNCIIATH BEJIMYNHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaH_H(-?HI/ISI 00BEMBI M TUIOIIAAN
MIOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJ BPALLEHUS, TEOMETPUIECKUX TEN ¢ NPUMEHEHUEM
bopmy;

CBOOOJHO ONEpUPOBATh MOHATUSMHU, CBSI3aHHBIMU C KOMOWHAIIMSIMU TeJ BpALICHUS WU
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIHMCAHHBI B cepy W ONUCAHHBIH OKOJO cdepsl,
cdepa, BliMcaHHAasi B MHOTOTPAHHUK WJIU TEJIO BPaIlCHMUS,;

BBIUHCIISTH COOTHOIIEHUS MEX/y TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMuU MOIOOHBIX TeE,
u300pakaTh U3y4yaeMble (PUTyphbl, BBITOJIHATH (BBIHOCHBIE) MNIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHUs;
U3BJIEKaTh, HHTEPIPETHPOBATh U NMPEOOPa30BbIBaTh MH(YOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKax U PUCYHKAX;

CBOOOJHO ONEPUPOBATH OHITHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEpallK HaJl BEKTOPaMU;

3aJ]aBaTh INIOCKOCTh YPAaBHEHUEM B IEKapTOBOI CHCTEME KOOPAMHAT;

pelaTbh reOMeTpUYEeCKHe 3a/1aui Ha BBIYUCICHHUE YIJIOB MEXAY IPSIMBIMU U MJIOCKOCTSAMH,
BBIUMCJIEHUE PACCTOSIHUI OT TOYKM 0 IJIOCKOCTH, B IIEJIOM, HA IPUMEHEHHE BEKTOPHO-



KOOPJMHATHOTO METO/IA TIPU PEIICHUH;
CBOOOJHO OINEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C ABM)KCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHUIA,

BBITIOJHATh U300paKCHHUsSI MHOTOTPAHHUKOM W TeJ BpAllEHUS MPH MMapaLICTbHOM
nepeHoce, IEHTPaIbHOW CHUMMETPHUH, 3€pKajJbHOW CHUMMETPUHU, MpPHU MOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHus MOA00HS;

CTPOUTH CEYEHHs] MHOTOIPAaHHUKOB U TE€J BpAIICHUS: CEUCHUs MWIMHJpa (mapaieabHo U
NEPIEeHIUKYISPHO OCH), CEUeHUsl KOHyca (MapajjieiIbHOE OCHOBAaHHIO M IPOXOJIiee
yepes BepIIMHY), CEYSHHS 11apa;

UCIIOJIb30BAaTh METOJIbI TOCTPOSHUSI CEYCHHI: METOJ CJENOB, METOJl BHYTPEHHErO
MIPOSKTUPOBAHUS, METO]T IEPEHOCA CEKYIICH IIIOCKOCTH;

JIOKA3bIBaTh T€OMETPUICCKIE YTBEPIKICHUS;

NPUMEHSTh TEeOMETpUYeCKHue (aKThl s  PEIICHUs CTEPEOMETPUYECKHX  3ajad,
MPEIONIarafoIuX HECKOJIbKO IIAaroB PEIIeHHUs, €CIM YCJIOBUS NPUMEHEHHUS 3aJaHbl B
SIBHOW M HESIBHOU (hopMme;

pemiate 3aJayd Ha JI0Ka3aTeJIbCTBO MATEMATHUYECKUX OTHOIICHWH U HaXOXKJICHUE
F€OMETPUUYECKUX BEJIIUYUH;

MPUMCHSTh MPOTPAMMHEIC CPEACTBA M IJICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI IPHU
PEIICHUH CTEPEOMETPHUICCKUX 3a]1aY;

MPUMCHSTH MMOJTYYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBAThH, aHAIM3UPOBATH M OIICHUBATH
peabHBIC CUTYaIlud, IPUMEHSATh W3YUCHHBIC MOHSATHS, TEOPEMBbI, CBOHCTBA B IPOIIECCE
MOKWCKA pEIICHUs MaTeMaTU4ecKu CQPOpPMYIUPOBAHHON MPOOIEMBI, MOJECIUPOBATH
pealibHble CHUTYallud Ha f3bIKE T'€OMETPHUM, HCCIEIOBAaTh IOCTPOCHHBIE MOJETH C
UCIIONIb30BAaHUEM TE€OMETPUUYECKUX TOHATUH U Teopem, ammapara aiareOpbl, pemniath
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM ITeOMETPUIECKIX BETTHYHH;

UMETh TMPEJICTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T'EOMETPUH KaK COCTABHOW YaCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.
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TemaTH4eckoe IVIaHUPOBaHNe yueOHOro Kypca «I'eomerpusi» 10 kiace

Ha3Banue pasaena
(Tembl) Kypca
(KOJIMY€eCTBO YaCOB)

OcHoBHOe coaep:kaHne

OcHOBHbBIE BHU/BI J€ATCJIbHOCTH YIYAIIUXCHA

0P

Brenenue B
cTepeoMeTpuio (24 )

OcCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.

[ToHsATHS cTepeoMeTpHUM: TOUKA, NIpsiMast, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS Ha
PHUCYHKE IJIOCKOCTH, MapajuIeIbHbIX MPSIMbIX
(OTpe3KoB), cepeAHBI OTPE3KA.

[TonsATHS: nEepecekarolecs MI0CKOCTH,
nepeceKaroIuecs npsmas 1 miocKocCTh;
HOJIYIIPOCTPAHCTBO.

MHororpaHHuKu, U300paskeHue IPOCTEUIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB. AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJICZICTBUS U3 HUX.

CriocoObI 3a1aHUS IPSIMBIX U TUIOCKOCTEH B
npoctpaHcTBe. O003HAUCHUS IPSIMBIX U
IIJIOCKOCTEM.

Ceuenusi. M300paxeHne ceyeHUI TUpaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE POXOAST Yepe3 ux peodpa.
N300pakeHue nepeceueHus moTy4eHHbIX
IIJIOCKOCTEM.

PackpammBanue MOCTPOCHHBIX CEYEHUI

Pa3HBIMH LIBETAMH.

Merton crnenos i ocTpoeHust ceueHuii. CBolicTBa
nepecedyeHunil mpsMbIX U Tiockocrel. [loctpoenne
CeueHHi B mupamue, Kyoe 1o TpéM ToukaMm Ha
peopax. CoznaHne BBIHOCHBIX YEPTEKEH U 3aMHCh
11aroB MOCTPOEHUS.

[ToBTOpenue mnanumerpun. Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [logobue
TpeyroibHUKOB. Teopema Menenasi. PacueTsl B
CEUEHHUAX Ha BBIHOCHBIX ueprexax. Mcropus
pa3BUTHUS IUIAHUMETPHUH U CTEPEOMETPUH

OmnpenensiTh MIOCKOCTh KaK QUrypy, B
KOTOPOM BBIIIOJIHAETCS INIAHUMETPUS.
Jenars mpocTenme JIOrn4ecKue BbIBOIBI U3
aKCMOMATHKH INIOCKOCTH.

[TpuBOANUTE IPUMEPHI PEATHHBIX 00BHEKTOB,
UJcaNn3aluel KOTOPBIX SIBJISIFOTCS AKCUOMBI
TE€OMETPHUH.

N3y4arh, IPUMEHSTH NPUHLMIIBI IOCTPOEHUS
CCYCHUN.

Hcnonp30Bath 1)1 NOCTPOEHUS CEYEHUN
METOJ CIIEZI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH
IIJIOCKOCTH.

Pemate crepeoMeTpuyeckue 3a1aun: Ha
OIpe/IETICHUE BU/Ia CEUEHUS U HAXOXKICHUE
€ro IJIOLIAIH.

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
aHAJIOTUU.

Hcrnons30Bath Npu peLICHUH 3a1a4
ClelyIoIIMe MIIaHUMETpHUIecKre (PaKkThl U
METO/BI:

Teopemsl @aneca 1 0 TPONOPIIUOHAIBHBIX
oTpe3Kax. AJITOpUTM JIETIEHUSI OTpe3Ka Ha N
paBHbIX yacTel. Teopema MeHenasi.
PaBHOOEIpeHHBII TPEYTOIbHUK.
PaBHOCTOpOHHUI TPEYTOJBHUK.
ITpsimoyronbHbIi TpeyroibHUK. CBOMCTBO
CpeaHen IMHUM TpeyroiabHuka. CBOMCTBO
OucceKTpuUCH yria TpeyrojibHuka. CBoicTBO
MeauaH TpeyrojapHuka. Ilpusnaku nogolus

1. MnTepHer-pecypc
«Eannas KoJuIeKIus
U (POBBIX
00pazoBaTebHBIX
pecypcoBy». — Ennnas
KosneKkuus IndbpoBbix
O06pazoBaTeIbHBIX
Pecypcos (school-
collection.edu.ru)

2.UnTepuet-pecypce
«OTKpBITHIN OaHK
3aJJaHUH 110 MAaTEMATHKEY

OTKpBITEIA  0aHK  3aJa4
EI'> 1no wmaremMaTuke
(mathege.ru)

3. https://ege.sdamgqia.ru/
4.Bunieoypoku o
Marematuke — Crapuias
[IKOJIa «Dokchopaa»
(foxford.ru)



http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
https://mathege.ru/
https://mathege.ru/
https://mathege.ru/
https://ege.sdamgia.ru/
https://externat.foxford.ru/high
https://externat.foxford.ru/high
https://externat.foxford.ru/high

TPEYroJIbHUKOB.
[TonyuaTs ipecTaBieHns: 00 OCHOBHBIX
3Tarax pa3BUTHS T€OMETPUU KaAK
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS
TEXHOJIOTHH

Bzanmnuoe
pacroJioxeHue
MPSIMBIX B
MIPOCTPAHCTBE

(6 1)

B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE.
CkpeuuBaroiuecs npsmele. [Ipuznaku
CKPEILMBAIOIIUXCS NPAMBIX.

[TapannenbHble psiMbIE B IpOCTpaHCTBE. Teopema o
CYILLIECTBOBAHUM U €JUHCTBEHHOCTH NIPSAMOM
IapaJuIeIbHOM TaHHOMU IIPSIMOM, MPOXOIAIIEN Yepes
TOYKY IIPOCTPAHCTBA U HE JIEKALIEH Ha JaHHOU
IpsAMO. JIeMMa 0 epecedeHnt MapauieIbHbIX
IPSIMBIX IJIOCKOCTBIO.

[TapannensHocTh Tpex npsiMbix. Teopema o

TPEX NapajuIeIbHBIX MPSMBIX.

Teopema 0 CKpeIIUBAOIINXCS TPSMBIX.
[TapamnensHOe MpoekTHpoBaHue. OCHOBHBIE CBOMCTBA
napajuleIbHOrO MpoeKkTHpoBaHus. M300pakenue
pasHbIX (GUTYp B MapaIeIbHON MPOESKIMH.
lenTpanpHas nmpoexuus.

VYroa ¢ coHanpaBIE€HHBIMU CTOPOHAMHU. YTOJ MEXAY
OpsIMBIMU.  3aJaud  HAa  JIOKa3aTelbCTBO U
UCCJIEIOBaHNE, CBA3aHHBIE C PACTIONOKEHUEM MPSAMBIX
B IIPOCTPAHCTBE
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KnaccugunuposaTb B3aUMHOE PaCHOJIOKEHHUE
IPSIMBIX B IPOCTPAHCTBE, UILIIOCTPUPYS
PUCYHKaMM U IIPUBOJS IIPUMEPBI U3 PEATILHOU
JKU3HU.

Jloka3pIBaTh TEOpPEMY O CYLIECTBOBAHHUH U
€AVMHCTBEHHOCTH NapaJuIeIbHON IIPSAMOH,
IIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIEen Ha IPYyTrou NpsiMOit; IEMMY O
IIEPECEYEHUH INIOCKOCTU ABYMS
NapajulebHBIMU NPSMBIMU; TEOPEMY O TPEX
NapaJUIEIbHBIX IPSAMBIX.

Jloka3pIBaTh MPU3HAK CKPEIIMBAIOIINXCS
IPSIMBIX, TEOPEMY O CKPEILNBAIOIIUXCS
MPSIMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE YTJIOB C
COHAIPaBJIEHHBIMU CTOPOHAMH.

OOBACHATD, UTO HA3bIBACTCS MapaJICIbHBIM U
LEHTPaJIbHBIM IPOEKTUPOBAHUEM U KaK
BBINOJIHSETCS TPOEKTUPOBaHKUE (GUTyp Ha
IIJIOCKOCTB.

Jloka3pIBaTh CBOMCTBA ApAJUIEIBLHOTO
npoekTupoBanus. M3006paxkats B
NapaJuIeIbHON MPOEKINK pa3HbIe
reoMeTpuueckre (QUrypsl.

Pemarsb crepeoMeTpuueckue 3a1aum Ha
JI0KAa3aTeNbCTBO U HCCIIE0BaHUE, CBSI3aHHbIE
C pacIoJIOKEHNEM IIPSIMBIX B IPOCTPAHCTBE.
[TpoBoaNTH TOKa3aTeNbHBIE PACCYKICHUS MPU
pELIEHNN TEOMETPUYECKUX 3a/1a4, CBA3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE.

1. MnTepHer-pecypc
«EnnHas xomnexius
(G poBBIX
00pazoBaTeNbHBIX
pecypcoB». — Ennnas
kosutekius [udpoBbix
O0pa3oBaTeabHbIX
Pecypcos (school-
collection.edu.ru)

2.nTepHeT-pecypc
«OTKpBITHIN OaHK
3aJaHUi IO MaTeMaTHKE»

OTKpBITEIA OaHK 3a1a4
EI'D mo
MareMaruke(mathege.ru)

3. https://ege.sdamaqia.ru/

Buneoypoku no
MaremaTtuke — Crapiias
mkoiaa «Pokchopaay

(foxford.ru)



http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
http://school-collection.edu.ru/catalog/?ysclid=ll8a458xw6254551491
https://mathege.ru/
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CpaBHUBaTh, aHAJIM3UPOBATDH U OLICHUBATH
YTBEPKICHUS C LEIbIO BBISBICHUS JTOTMYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIACHUM.
MonenupoBaTh peajbHbIE CUTyallH,
CBSI3aHHbBIE CO B3aMMHbBIM

pacroI0KEeHUEM

IPSIMBIX B IPOCTPAHCTBE, HA SI3bIKE
reOMETPUHU

[TapannensHOCTH
MPSIMBIX U MJIOCKOCTEHN
B IIPOCTPAHCTBE

(8 1)

[ToHATHS: mapaIeIbHOCTD NPSMOM U IUIOCKOCTH B
IIPOCTPAHCTBE.

[Ipu3Hak napajuieIbHOCTH NPSAMOU U IIJIOCKOCTH.
CaoiicTBa napajyIeIbHOCTH MPSAMON U TIIOCKOCTH.
['eomeTrpuueckue 3ajauy Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C NApaJUIEIbHOCTHIO
IPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.
ITocTpoeHue ceueHus, MpOXOJAIIEro YePe3 TaHHYI0
IPSIMYIO Ha YEPTEKE U NapauIeIbHOro Ipyron
MIPSIMOM.

Pacuér otHomenwuii. [lapannenbHas npoekuus,
IpUMEHEHHE IS IOCTPOEHUS CeYeHUH Ky0a U
napajuiejaenunesa.

CBolicTBa napajuleNenuneia u Ipru3Msl.
[Tapannensuble nuockoctu. [lpusHaku
NapajuIeJIbHOCTH JABYX IUIOCKOCTEH. Teopema o
NapajuIeIbHOCTU U €IMHCTBEHHOCTH IJIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE PUHAAJIEKALLY IO
JTAHHOW TJIOCKOCTH U CJEJICTBUS U3 Hee.
CBolicTBa napajuieabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpECeUeHus Mpu
NIEPECEUEHNH JIBYX MTapAJUIEIbHBIX INIOCKOCTEN
TpeTheil; 00 oTpe3kax

napauIeIbHBIX IPSIMbIX,

KnaccuguiupoBars B3auMHoOe
pacroIoKeHUE PSAMOU M IIOCKOCTH B
MIPOCTPAHCTBE, MPUBOIS

COOTBETCTBYIOIINE TPUMEPHI U3 pPEabHON
Kn3HU. opmMyIIMpOBaTh ONpEIEICHUE
napajuieIbHbIX MPSIMON U TIOCKOCTH.
Jloka3piBaTh MpU3HAK O MApaUICIbHOCTH
MPSMOM U MIIOCKOCTH; CBOMCTBA
MapajvIeIbHOCTH MPSIMON U TIJIOCKOCTH.
Pemate crepeomerpruyeckue 3a1aun
BBIUMCJICHHS U JIOKA3aTEJIbCTBO, CBA3AHHBIC C
MapajIeIbHOCTBIO MPSAMBIX U MIJIOCKOCTEN B
npocTpaHcTBe. Pemate npakTuyeckue 3a1aun
Ha MIOCTPOEHUE CEYEHUH Ha yepTexax
TeTpad/apa U napajjiesienumneaa.

Pemate cTepeoMerpuyeckue 3aaauu,
CBSI3aHHBIE C ITOCTPOCHUEM CEUCHUIM
IUIOCKOCTBIO.

[TpoBOIUTH TOTMUECKH KOPPEKTHHIE
JIOKa3aTeJIbHbIE PacCy>KICHHUS MPU PEIICHUH
T€OMETPUUYECKHX 3a/1a4 CBSI3aHHBIX C
MapajuieIbHOCTBIO MI0CKOCTeN. CpaBHUBATH U
aHATM3UPOBATh PEATbHBIC CUTYAIINH,
CBSI3aHHBIE C MAPAJUICTILHOCTHIO NPSIMON U
MJIOCKOCTH B IPOCTPAHCTBE;

1. UnTepuer-pecypc
«Eannas KoJUIeKIus
U (POBBIX
00pazoBaTebHBIX
pecypcoBy». — Ennnas
koneKkuus LndbpoBbix
O0pazoBaTeILHBIX
Pecypcos (school-
collection.edu.ru)

2.nTepHeT-pecypc
«OTKpBITBHIN OaHK
3aJJaHUH 110 MAaTEMATHKEY

OTKpBITEIA  0aHK  3aj1ay4
EI'> no wmaremMaTuke
(mathege.ru)

3. https://ege.sdamgqia.ru/
4.Bunieoypoku o
marematuke — Crapuias
[IKOJIa «Dokchopaa»
(foxford.ru)
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3aKJIFOYCHHBIX MEX/y NapajieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEYCHUH MTPSIMOU € ABYMs
NapaJuIeIbHbIMU TUNIOCKOCTSMHU

MOJIETIMPOBATh PEAJIbHBIE CUTYAIUH,
CBSI3aHHBIE C MAPAJUICIBHOCTHIO NPSIMOU U
IJIOCKOCTH B ITPOCTPAHCTBE, HA SI3bIKE
reOMETPUU

[lepneHquKyIApHOCTD
IPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE

(26 v)

[ToBTopenue: reopema [Mudaropa Ha maockocTy,
TPUTOHOMETPHUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaotlicTBa Ky0a U IPSIMOYTOJIBHOTO
napasuienenurnena. Berancienue JiMH OTpEe3KOB B
KyOe U IPSIMOYTOJIBHOM TapajlieeIHIe e,
[lepneHAMKyYASIPHOCTD MPSMOM U TNIOCKOCTH.
[Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IJI0CKOCTH. Teopema O CylIeCTBOBaHUHU U
€MHCTBEHHOCTH IIPSIMOM, MPOXOIALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYISIPHON K INIOCKOCTH.
Il1ockoCcTH M IEpIIEHIUKYJISIPHBIE UM TIPSIMasi B
MHOTOTpaHHUKAaX.

Ilepnenaukyiiap u HaknonHas. [locrpoenue
NEePHEHANKYJISIPA U3 TOYKU HA MPSAMYIO.

Teopema o Tpex nepneHaAuKyIspax (nmpsmas u
oOpartHas).

Yron mexay cKkpeuBaromumMucs npsmeimu. [louck
MEPIECHANKYISAPHBIX NMPSIMBIX C TIOMOIIBIO
MEePIECHINKYISPHBIX INIOCKOCTEMN

OpTtoronanbHoe npoektupoanue. [locrpoenune
ceueHui KyOa, MpU3Mbl, IPABUIIBHON MUPaMUIbI C
IIOMOUIBIO OPTOrOHAIIBHON IIPOEKIINH.
CummeTpusi B TPOCTPAHCTBE OTHOCUTEIEHO
II0CKOCTH. [InockocTu cummeTpuii B
MHOTrorpanHukax. [I[pu3Hak nepneHIuKyIsIpHOCTH
MPSIMOU U TUNIOCKOCTH KaK CIEACTBUE CUMMETPHH.
[IpaBriIbHBIE MHOTOTPAHHUKH

Pacuet paccTosiHMi OT TOUKH 10 TUIOCKOCTH.
CrocoObl OIyCTUTH NEPIIEHANKYISAPBI: CHMMETPHUS,
CIBUT TOYKH T10 TIapaJUIeIbHOM npsiMoid. CIBUT 11O
HEMapaJJIEIbHON MPSAMON, U3MEHEHUE PACCTOSHUI

16

AKTyanu3upoBaTh (PaKThl U METO/BI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aQHAJIOTUU.

@opMyIHpPOBATH ONPEACIICHHUS:
NEPIEHIUKYIISIPHBIX IPSIMBIX B IPOCTPAHCTBE;
ompeieseHue IPsAMOil, IePIEeHINKYJIIPHOMN K
IIJIOCKOCTH.

Jloka3biBaTh: JIeMMY O HNEPIEHAUKYJIIPHOCTH
JIBYX MapaJuIeJIbHBIX IPSIMBIX K TPEThEH
MPSIMOI; TEOPEMBI O CBSI3U MEKIY
[IapAJUIETIbHOCTBIO MIPSIMBIX U UX
MEePHEHAUKYISIPHOCTHIO K IIJIOCKOCTH.
Jloka3bIBaTh: TEOpEMY, BBIPAXKAIOLIYIO IPU3HAK
NEePHEHANKYISIPHOCTH IPSIMOM U MIIOCKOCTH;
TEOpPEMY O CYILECTBOBAHUM U €INHCTBEHHOCTH
IIPSAMOMH, MPOXOIAIIEH Yepe3 NaHHYIO TOUKY U
MEPIEHIUKYIISIPHON K IaHHOM IJIOCKOCTH.
N300pakaTh B3aMHO NEPIEHANKYIISIpPHbIE
MIPSAMYIO U IJIOCKOCTb.

@opMynMpOBaTH CBOUCTBO MEPIEHAUKYIISAPA
10 OTHOUIEHUIO K INIOCKOCTH.

ITomyyaTs IpecTaBICeHUE O 3HAYECHUH
NEepIeHIUKYIIsIpa A APYyrux obacteil Hayku
(pusuka, sHEpreTuKa, J1a3epHble TEXHOJIOTHH),
B PEAJIbHOM JKU3HHU (TEXHUKA, OKpY KaroIas
o0OcTaHOBKA).

Jloka3bIBaTh yTBEPKIAECHUS, CBA3AHHBIE C
MPOEKIMEN MTPSAMON Ha TNIOCKOCTb,
HEMEPIEHIUKYISAPHYIO K 3TOU MPSAMOM.
Jloka3bpIBaTh TEOPEMY O TPEX
NEePIEHINKYIIpax U TeopeMy OOpaTHYIO
TEOpEeME O TPEX MePHEHIUKYIIpax.

1. UnTepHer-pecypc
«EnnHas xomnexius
(G poBBIX
00pazoBaTeNbHBIX
pecypcoBy». — Enunast
kosutekiusa [udpoBbix
O06pazoBaTeIbHBIX
Pecypcos (school-
collection.edu.ru)

2.nTepHer-pecypc
«OTKpBITHIN OaHK
3aJaHUi IO MaTeMaTHKE»

OTKpBITEIA  0aHK  3ajay
EI'> 1no wmaremMaTuke
(mathege.ru)

3. https://ege.sdamgia.ru/
4.Bunieoypoku o
Marematuke — Crapiias
[IKOJIA «Dokchopaa»
(foxford.ru)
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[Tonyyats npeacraBiaeHre 00 OPTOrOHaIbLHOM
IIPOEKTUPOBaHMHU. JlOKa3bIBATH TEOPEMY O
IIPOEKIUY TOYKHU Ha IPIMYIO.

Pemarts crepeomeTpruueckue 3a1auy,
CBSI3aHHBIE C IEPIIECHIUKYJIIPHOCTBIO IIPAMOMN
Y TUIOCKOCTH.

Pemarsn MPUKJIIAAHBIC 3a/1a4U, CBA3aHHLIC C
HaXO0XJICHUEM IT'€OMETPUYECKUX BEJINYHH.
Pemartsb crepeomeTpuyecKue 3a1a4H,
CBS3aHHbIE C IPUMEHEHUEM TEOPEMBI O TPEX
MEPIECHANKYISAPAX, HAXOKICHUEM PACCTOSHHUI,
ITOCTPOEHUEM MPOCKLU.

Yriael n pacCToOAHNA
(16 u)

[ToBTOpEHME: Yyroa MEeKAy NPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHUHYCOB.

[ToBTOpEHME: Yrosi MEeKIy CKPEIMBAIOIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE. [ '€OMEeTpHUUECKrE METOIbI
BBIYMCIICHHUS YIJIa MEKY NPSIMBIMU B
MHOT'OI'PAaHHHUKAX.

JIByrpansblii yroja. CBOMCTBO JIMHEWHBIX yIJIOB
JBYIPaHHOrO yria. IlepnenaukyispHble III0CKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYIIPHBIX

mockocrei. [IpusHak nepnesauKyIsspHOCTH
IUIOCKOCTEM; TEOpPEMa O MPSIMOM IepECEUEHUs

JBYX INIOCKOCTEN NEPIEHANKYJIAPHBIX TPEThEN
IJIOCKOCTH.

[TpsMoyronbHbIM napasienenunesn; Kyo;

WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuienenunena. Teopema o fuaroHanu
IPSIMOYTOJIBHOTO TIapaJuIEIICTIMIIE A U CIEACTBHE U3
HEe.

CrepeoMeTpHuueckre U NpUKIIAIHbIE 3aJa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX U
IJIOCKOCTH.

IToBTOpEeHME: CKpelUBarOIUEcs NpsIMBbIE,
[apaJuIeIbHBIC INIOCKOCTU B CTAHAAPTHBIX

—

»d

AKTyanu3upoBaTh (PaKThl U METO/bI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOUTH
aHAJIOTHH.

@opMyIMpPOBATH OIIPEACIICHHUE
JIByTPaHHOTO yTJIa.

Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JUHENHBIX YIJIOB IBYTPaHHOTO yIJIa.
KnaccuguuupoBats AByrpaHHbIE YITIbI B
3aBHCHUMOCTH OT MX I'PaJyCHOU MEpBHI.
®opMyIUpOBaTh ONpEAEICHIE B3aUMHO
NEPIEHIUKYIJISIPHBIX TUIOCKOCTEH.
Jloka3pIBaTh TEOpPEMY O IPU3HAKE
NEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEH.
dopMyIupoBaTh ClIEACTBUE (U3 MIPU3HAKA) O
NEPIEHIUKYIJISIPHOCTH IJIOCKOCTH, KOTOpast
MEPIEHAUKYIISIPHA PAMOM, IO KOTOPOU
IIEPECEKAIOTCS IBE IIIOCKOCTH, 3TH
IJIOCKOCTSIM.

Jloka3bpIBaTh yTBEPKIAEHUS O €T0 CBOWCTBAX;
TEOpEMY U CJEJICTBUE U3 HEC O AUaroHasiax
IPSIMOYTOJIBHOTO NIapajuIeIeNHIea.
Pemarsb crepeomeTpruueckue 3aaauu,
CBSI3aHHBIE C NIEPIEHAUKYIISPHOCTD NPSMBIX U

7 HJ'IOCKOCTCfI, HCIIOJIb3YS

1. UnTepHeTr-pecypc
«EnuHas Koiexkuus
U (POBBIX
00paszoBaTebHBIX
pecypcoB». — Ennnas
kosutekius [udpoBbix
O0pa3oBaTeIbHBIX
Pecypcos (school-
collection.edu.ru)

2.nTepHeTr-pecypc
«OTKpBITBHIN OaHK
3a/laHui 10 MaTEMATHUKE)

OTKpBITEIA  0aHK  3ajay4
EI'D 1mo  mMaremMaTHhke
(mathege.ru)

3. https://ege.sdamgia.ru/
4.Bunieoypoku 1o
Marematuke — Crapiias
[IKOJIA «Dokchopaary
(foxford.ru)
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MHoOrorpanHukax. [lapa mapajuienbHbIX IIJIOCKOCTEN
Ha CKPELIMBAIOIIMNXCSA MPSMBIX, PACCTOSIHUE MEXKIY
CKPEILIMBAIOIIMMUCS MPSIMBIMH B IIPOCTHIX CUTYAIUAX.
OrnyckaHue nepreHIMKyJIspoB, BBIYUCICHUE
PacCTOSHUI OT TOYKH 1O TOYKH; IPSAMON;

IIJIOCKOCTH.

Breruncnenue pacCTOSHUN MEXY CKPEIIUBAIOIIUMUCS
MPSIMBIMH C IOMOUIBIO NEPIIEHAUKYIISIPHOU
IJIOCKOCTH.

TpexrpaHHblid yroj, HEpaBeHCTBA JJIs1 TPEXTPAaHHBIX
YIJIOB.

Teopema [Tudaropa, TeopemMbl KOCUHYCOB U

CHUHYCOB JIJII TPEXTPAHHOTO YTJia. DJIIEMEHTHI
cheprueckoil reoOMeTpuu: TeoAe3NIeCKie TUHUHN Ha
3emie

TUTAHUMETPUYECKUE (PaKThl B METOJIBI.
ITpoBOIUTH JTOTMUECKU KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKICHUS PU PELICHUU
reOMETPUUECKUX 3aJ]ay, CBSI3aHHBIX C
NEPIEHIUKYIISIPHOCTHIO INIOCKOCTEH.
AHaJIN3UPOBATH U MOJIEIMPOBATH HA S3bIKE

reoMCTpru pCajlbHbIC CUTYallluU, CBA3aHHBIC C

HEPIEHINKYJIAPHOCTBIO MPSIMBIX U
IIJIOCKOCTEM.

HccnenoBaTh NOCTPOEHHBIE MOJIETH, B
TOM YMCJI€ U C UCIOIb30BAHUEM

anmapara anreOpsl.

Pemars MPUKJIAAHBIC 3a1a4U, CBA3aHHBIC C
HaXO0XXIACHUEM I'COMCTPHUICCKUX BCIIMYHNH

MHuororpanauku (7 4)

Cucremaruzanus 3HaHUN: MHOTOrpaHHUK U €ro
anemeHTsl. [Iupamuna. Buael nupamu .
[IpaBunbHas nupamuaa. [Ilpusma. [psimast u
HaKJIOHHas Ipu3Msbl. lIpaBunbHas npusMma.
IIpssMo#t mapasenenunen,

IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo.
Beinykinbsie MHOrorpanHuky. Teopema Oitnepa.
[IpaBuiIbHBIE M TIOJTYTIIPABUIIBHBIE MHOIOTPAaHHUKH

PaboTath ¢ yueOHMKOM: 3a71aBaTh BONPOCHI,
JlenaTh 3aMe4aHusl, KOMMEHTApUU.
AHanu3upoBatk peleHue 3aaauu. Pucosars
BBIITYKJIbIE MHOTOTPAHHUKH C 3aJaHHBIMU
CBOWCTBaMM; BOCCTaHABJIMBATH OOIIUI B
BBIITYKJIOTO MHOTOI'PaHHHKA 110 IBYM €0
MIPOCKIUSAM.

Jloka3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOI'OI'PAHHUKA.

PucoBarh BBIITyKJIbIE MHOTOI'PaHHHUKH C
paszHou

SUIEPOBOM XapaKTEPUCTUKOM;

1. UnTepHer-pecypc
«Eannas KoJUIeKIus
U (POBBIX
00pazoBaTeNbHBIX
pecypcoBy». — Ennnas
kosneKkuus {ndbpoBbix
O06pa3zoBaTeILHBIX
Pecypcos (school-
collection.edu.ru)

2.nTepHeT-pecypc
«OTKpBITBHIN OaHK
3aJaHUM 110 MaTEMAaTHKE)
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UCCIJIE0BATh BO3MOYKHOCTH IOJIy4EHHUS
pe3ylbraTta npu BapbUPOBAaHUU
JTAHHBIX.

Jloka3bpIBaTh CBOMCTBA MPAaBUIBHBIX
MHOTrorpaHHukoB. [ImaHupoBaTh noctpoeHue
MPaBWJIbHBIX MHOTOTPaHHUKOB Ha
MOBEPXHOCTAX JAPYTHX MPaBUIbHBIX
MHOTOTPaHHUKOB

OTKpBITBIA _ 0aHK  3aja4
EI'D 1o  MareMaTHke

(mathege.ru)
3.https://ege.sdamagia.ru/

4. Bunieoypoku o
Marematuke — Crapiias
IIKOJIa «Dokchopaa»
(foxford.ru)

Bexkrops! B
npoctpanctse (13 )

[TonsaTHe BEeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTRE.
CyMMa ¥ pa3HOCTh BEKTOPOB, IIPABUIIO
napajuieJienumnesia, YMHO)KEHHE BEKTOPA Ha YUCIIO,
pa3oKeHue BEKTopa Mo 0a3ucy TpexX BEKTOPOB, HE
JIeKaUIUX B OJIHOM IJIOCKOCTH.

CkanspHoe MpOoU3BeICHNE, BBIYUCIICHUE YTJIa MEXKIY
BEKTOpPAaMHU B MPOCTPAHCTBE.

[Tpocreiimue 3agaun ¢ BEKTOpaMu

16

AKTyanu3upoBath (paKThl 1 METOJIbI
IJIAHUMETPHUH, PEJICBAHTHBIC TEME, IPOBOJIUTH
aAHAJIOTHUH.

OnepupoBaTh MOHATUSIMU: BEKTOP HA
IJIOCKOCTH U B TPOCTPAHCTBE; KOMILJIAHAPHBIE
BEKTOPBI.

[TpuBOIUTE IPUMEPHI HPU3HUECKUX BEKTOPHBIX
BEJIUYMH.

OcBanBaTh IIpaBUJjIa BHIMIOJHEHUS IEHCTBUM
CJI0’KEHUS U BBIUYMTAHUS BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO.

Jloka3biBaTh NpU3HAK KOMIUIAHAPHOCTH TPEX
BEKTOPOB. Jl0Ka3bIBaTh TEOPEMY O
pa3I0kKEHUH JIF0OOTO BEKTOpaA MO TPEM
JTaHHBIM HEKOMILTAHAPHBIM BEKTOPAM.
[IprMmensATh npaBuia BBITOIHEHUS IEUCTBUM
CJIO’)KEHUS U BBIYMTAHUS BEKTOPOB,
YMHOKEHHS BEKTOPa Ha YUCJIO IPU PELICHUU
3aga4. HaxoauTh KoOpIMHATHI BEKTOPA B
JaHHOM 0a3uce ¥ CTPOUTH BEKTOP IO €T0
KOOpJMHATAM.

BcnoMHUTS onpeniesieHue CKaIIpHOTO
YMHOKE€HHS U €ro CBOMCTBA. BIUucisaTh ¢
MIOMOIIBIO CKAISIPHOTO YMHOKEHUS IJIUHbI
BEKTOPOB, YIJIbl MEXy HUMH, YCTAHABIUBATh
MEPIECHANKYIISIPHOCTb BEKTOPOB.

1. UnTepHeTr-pecypc
«EnuHas Koiexkus
U (POBBIX
00pazoBaTebHBIX
pecypcoBy». — Ennnas
KosneKkuus IndbpoBbix
O06pazoBaTeIbHBIX
Pecypcos (school-
collection.edu.ru)

2.aTepHeT-pecypc
«OTKpBITBHIN OaHK
3aJJaHUH 110 MAaTEMATHKEY

OTKpBITEIA  0aHK  3aj1ay4
EI'D5 1mo  wMareMmaTHke

(mathege.ru)
3. https://ege.sdamaqia.ru/

4.BusieoypokH 1o
Marematuke — Crapiias
mkosia «Dokchopmar

(foxford.ru)
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JBrxenus (5 1)

JBuxenust mpoctpaHcTBa. OTOOpaKeHUS.
JBmwxenus u paBeHCTBO (puryp. OOmue cBoicTBa
JBY>KEHUW. BUbI IBMKEHHI: TapajlieIbHbII
MEPEHOC, LEHTpaIbHasl CHMMETPUS, 3epKaJIbHAS
CUMMETpPHS1, TOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa
Ditnepa. ['eomeTpuueckue 3aja4i Ha MPUMEHEHUE
JIBUKECHHUS

CB000/IHO ONIEpUPOBATH MOHATUSAMHU:
0TOOpakeHHUE MPOCTPAHCTBA Ha cebs,
JBID)KEHUE MPOCTPAHCTBA; LIEHTPaIbHAa,
oceBasi U 3epKajibHasi CAMMETPUH,
napajJieNIbHbI IepEeHOC; PAaBEHCTBO U
noaobue duryp.

Jloka3bIBaTh yTBEPKICHUS O TOM, YTO
LEHTpaJbHasi, OCeBasi U 3epKaJIbHAs
CUMMETpPUH, NaPAILJICIbHBINA IEPEHOC
SBIIAIOTCS IBHKEHUSMU. BBIONHATD
npeoOpa3oBaHus M0100Us.

OmnepupoBath NOHATHAMHU: MpsiMas U cdepa
Ditnepa.

Pemarb reomerpuueckue 3aiadu ¢
HCIIOJIb30BAHUEM JBUKECHUM.

Hcnonp30BaTh MpH pelieHny 3a7a4 ABHKCHUS
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHHBATh M aHAIM3UPOBATH YTBEPKICHUS C
LEJIBIO BBISIBIICHUS! JIOTHUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX paccyxneHuii. MccnemnoBars
MOCTPOEHHbIE MOJIEIH.

Hcnonb30Bathk U(POBBIE peCypChI

1. UnTepuer-pecypc
«EnnHas xomnexius
(G poBBIX
00pazoBaTeNbHBIX
pecypcoBy». — Ennnas
koyutekius [udpoBbIx
O0pa3oBaTeabHBIX
Pecypcos (school-
collection.edu.ru)

2.nTepHeTr-pecypc
«OTKpBITHIN OaHK
3aJaHUi IO MaTeMaTHKE»

OTKpBITEIA  0aHK  3aja4
EI'> no wmaremaTuke
(mathege.ru)

3. https://ege.sdamgia.ru/
4.Busieoypoku o
Marematuke — Crapuias
[IKOJIa «Doxkchopmay
(foxford.ru)
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TemaTnueckoe nJiaHupoBanue yueonoro kypca «I'eomerpusi» 11 kiace

Ha3zBanmue pa3aena OcHoOBHOe coep:xkaHue OcHoBHbIE BH/DLI JeATeJILHOCTH 0P
(TemMbI) Kypca y4auuxcs
(KOJIMYeCTBO YACOB)
AHanuTHueckas [ToBTOpEHUE: KOOPAUHATHI BEKTOPA HA IJIOCKOCTH Axktyanu3upoBath  (aktel W Metoxasl | 1. EnunHas kosekius
reoMeTpust M B IPOCTPAHCTBE, CKAaIAPHOE IPOMU3BEICHHE | INIAHMMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH | [[ndposbix

(15 v) BEKTOPOB, BBIUHMCIICHUE YIJa MEXIY BEKTOPAaMHU B | aHAJOTHUHU. 06pa3oBaTENbHBIX

MPOCTPAHCTBE. YpaBHEHUE TMPSAMOM, MPOXOSAIICH
yepes3 1BE TOUKH.

VYpaBHEeHHE TMJIOCKOCTH, HOpPMallb, YpaBHEHHUE
IUIOCKOCTH B OTPE3Kax
BekropHoe MIPOU3BEIICHNUE. Jluneiinbie

HEPaBEHCTBA, JIMHEWHOE POrpaMMHUpPOBaHKE
AHanuTH4YECKHE METOIbl pacyera yria Mexay
OpsIMBIMU M IJIOCKOCTSMH B MHOTOTpaHHUKAaX.
@opmysia pacCTOSHMS OT TOYKM [0 IUIOCKOCTH B
KOOp/AMHATaXx.
HaxoxneHne  paccTOSHUH OT  TOYKM  JI0
IUIOCKOCTH B KyOe M MpaBUIbHON MUPaMUJIE

CBoauTh,  JEUCTBUS C  BEKTOpaMH K
AHAJIOTUYHBIM JIEUCTBUSIM C UX KOOPJAMHATAMH.

BcnomHuTh omnpesenenue cKkaaspHOro
YMHOKEHHUSI M €ro CBOMCTBA. Brumcnsts ¢
MTOMOUIBIO CKAJIIPHOI'O YMHOXKEHUS JIJTUHBI
BEKTOPOB, YIJIbI MEXAY HHMHU, YyCTAaHABIMBATDH
MEePHEHAUKYISIPHOCTD BEKTOPOB.

BeiBomuTh  ypaBHEHHE  IJIOCKOCTH U
bopMyIly pacCTOSHUS OT TOUKH 0 TUIOCKOCTH.

Pemate 3amaumn, codyerass KOOpAMHATHBIA U
BEKTOPHBIN METO/IBL.
[TpoBoauTH JIOTUYECKHA KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKJIEHUSI TPH PEIICHUH
T€OMETPUYECKUX  3a7a4 Ha  TMPUMEHEHHE
BEKTOPHO- KOOPAMHATHOTO METO/IA.

AHanM3MpoBaTh U MOJETUPOBATH Ha SI3BIKE
T€OMETPUU pealbHblE€ CHUTYallUH, CBSI3aHHbBIC
BEKTOpPAaMHU U KOOPIUHATAMH.

HccnenoBaTh MOCTPOEHHBIE MOJIENH, B TOM
YHUCJIE W C UCTIOJIb30BAHKMEM arlapara ajareopsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
MIPOTpaMMBI.

3HaKOMHTBECAI  C
MaTeMaTHKU

HACTOpUEH  pa3BUTHUA

Pecypcos (school-
collection.edu.ru)

2.OTKpBITEIA  0OaHK 3a1ay4

EI'D o MaTeMaTHKE
(mathege.ru)

3. https://ege.sdamgia.ru/

4. Buneoypoku 10
Marematuke — Crapuas
IIKOJIa «Dokchopmay
(foxford.ru)
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IToBTOpEHUE,
00001IeHnEe U
cucTeMaTu3alus 3HaHu!

(15 gacos)

Ceuenus MHOTOTPaHHUKOB: CTaH/IapPTHHIE
MHOTOTPAaHHWKH, METOJ  CJICJIOB, CTaHIapTHBIC
TUTOCKOCTH, ITePECeUSHUS MPSIMBIX U TUIOCKOCTEH

[TapamienbHble psIMbIC u IJIOCKOCTH:
napajuieIbHbIC CEYCHUS, PACYCT OTHOILICHWH, YTIIbI
MEXTy CKPEIIUBAIONIUMUCS TPSIMBIMU

[lepnieHOUKyISIpHBIE TPSIMBIE H  TUIOCKOCTH:
CTaHJAPTHBIC Mapbl MEPICHINKYIISIPHBIX TUIOCKOCTEH
U TPSIMBIX, CHMMETPUU MHOTOTPAHHHUKOB, TEOpeMa O
TPEeX TMEPHCHIUKYJSAPaX, BBIUMCICHUS JJIMH B
MHOTOTPaHHHKAX
[ToBTOpEHUE: IIJIOILA TN MHOTOYTOJIbHUKOB,
dbopMyIbl Ui TUIOMIAIEH, COOOpasKeHUs TOJOOHSL.

[Tnomany ceyeHWd MHOTOIPAHHUKOB: ILIOIIAIU
MOBEPXHOCTEH, pa3pe3aHusi Ha 9acTH, COOOpaKCHHUS
nmonoous

CtpouTth ceueHusl.

Pemats crepeomeTpuueckue 3amayd  Ha
JI0KA3aTeJIbCTBO MAaTEMATHUYECKUX OTHOIICHHH,
HaxO0XXJICHWE T€OMETPUUYECKUX BEIIMYUH (IJIHH,
YIJIOB, TUIOLIAEH, OOBEMOB).

Hcnons30Bath npu perieHuu
CTEPEOMETPUYCCKHUX 3a7a4 TUIAHUMETPHUYECKUE
(haKThl 1 METO/IBI.

[TpoBOIUTH JIOTUYECKHU KOPPEKTHBIE
JIOKA3aTebHBIC PACCYKICHUS TPU PCIICHUH
CTEPEOMETPUUYECKHX 3a]1a4.

CpaBHUBaTh W aHAJIM3HPOBATH peajbHBIC
CUTyallud M  BBIABISATH BO3MOXKHOCTH €€
MOJICTTUPOBAHUS Ha SI3bIKE TEOMETPHH.

MonenupoBaTh pealbHYI0 CHTyalulo Ha
SI3BIKE TCOMETPHUH M HUCCIICOBATh TOCTPOCHHBIE
MOJENIH, B TOM 4YHUCIE€ M C HCIOJIb30BAHHEM
anrnapara ajareopsbl.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI

IIPH PEIICHUH 33]1aY.

1. Equnas KoJUIeKIus

[{udpoBbIx
O0pa3oBaTeJIbHBIX
Pecypcos (school-
collection.edu.ru)

2.OTKpBITEIA  OaHK 3aja4
EI'D o MaTemMaTuke

(mathege.ru)
3.https://ege.sdamgia.ru/
4.Buneoypoku 1o

Maremaruke Crapuias
mkoia «Pokchopaay

(foxford.ru)
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O0BeEM
MHOIOIpaHHHKA
(17 1)

O0BeM Tena. O6Bem IPSMOYTOJIBHOTO
napajuiesenuneaa. 3agadyn o0 yIBOSHHH Ky0Oa, O
KBaJipaType Ky0a; 0 TPUCEKLUH yTIJIa.

CTepeoMeTpHYeCKHE  33/1audl, CBS3aHHBIC C
00BEMOM IPSMOYTOJIBHOTO TapalIeIeI e/ 1a.

[puknanHbie 3aa49M, CBSI3aHHBIC C BHIYMCICHUEM
00BEMa IIPSAMOYTOIBHOTO TapalIeIenuIIe ia.

O0BeM mpsiMoii  mpusMbl.  CTepeoMeTpUyYECcKre
3a/1a4H,

CBSA3aHHBIE C BBIYHCICHUEM OO0BEMOB MPSIMOU
npusMbl. [lpukiannuele  3amaud, CBSI3aHHBIE C
00BEMOM TIPSMOM TIPU3MBI.

Bolunicnenue  00bEMOB  T€ € IIOMOIIBIO
omnpenenéHHoro uHTerpana. OO0bEM  HAKIOHHOM
MIPU3MBI, TUPAMU/IBL.

®opmyna ob0bema nupamuibl.  OTHOIIEHUE

00bEMOB MHUpPAMHI C

obmuM yrimoM. CrepeoMeTpHUYecKHe —3a/auu,
CBSI3aHHBIE C OObBEMaMH HAKJIOHHOM NPU3MBI,
MUPAMHU/IBI.

[Tpuknaaueie 3agaun mo Teme «OOBEMBI TE»,
CBA3aHHBIE C OOBEMOM HAKJIOHHOM  IPHU3MBL,
UpPaMUIBL.

[Tpumenenne oObEMOB. Brluncnenue paccTosiHUS 10
IUIOCKOCTH

CB00OJHO ONIEPHPOBATH MOHATUSIMHU:
00BbEM Tena, 00BEM IPSIMOYTOJILHOTO

napasuieenumesaa.
®opMmynupoBaTh ~ OCHOBHBIE  CBOWCTBA
00BEMOB.
Jloka3bIiBaTh TeopemMy 00 o0BEMe

IPSIMOYTOJIBHOTO HapaJuleIenuIe/a, ClIeACTBI
U3 Hee.

Pa3pe3aTb MHOTOTpaHHUKH, TIEPEKIIaIbIBATH
YaCTH.

Pemats crepeomerpuieckue 3aaadm,
CBsI3aHHBIE C BEIUMCIIEHHEM 00beMa
NPSIMOYTOJIBHOTO TapalIeIIeUIe 1, TPH3MBI.

CpaBHUBaTh u aHaJIM3UPOBAThH
YTBEP)KJICHHSI C LENbI0 BBISIBICHUS JIOTUIECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKICHUI.
AHaTM3UPOBATh U MOJICTTMPOBATH HA SI3BIKE
T€OMETPHH PEaJbHBIC CUTYAIUH, CBI3aHHBIC C
00BbEMOM MPSIMOYTOJIBHOTO MapaJuIeNIeNHIea,
TIPU3MBI, TAPAMUJIBL.

HccnenoBaTh MOCTPOEHHBIE MOJIENH, B TOM
YHCIIe U C MCTIOJIb30BAaHUEM allapaTa aareOpsl.

BBIBOAUT ~ OCHOBHYIO  HMHTErpajlbHYIO
dbopMyily 17151 BBIYUCIIEHUS 00BEMOB TET.

Jloka3biBaTh ~ TeopeMy 00  oObeme
HAKJIOHHOM IIPU3MBI Ha NIPUMEPE TPEYroJbHON
IPU3MBI U JJ1s1 TPOU3BOJIBHOM MPU3MBI.

Jloka3blBaTh ~ TeopeMmy: 00 00beMe

nupamMuzbl, (HOpMyITHUpPOBaTh CIEIACTBUS U3

Hee:  O00BEM  YCEUCHHOM  IHUpaMHJBI.

BeBoguts  Qopmysly  JUIsL  BBIYMCIIECHUS

00BEMOB YCEUECHHOUN MUpaMUIbI

1. Equnast KOJUIEKIIUS
[udposbix
O0pa3oBaTeJIbHBIX
Pecypcos (school-
collection.edu.ru)

2.OTKpBITEIA  O0aHK  3aja4

EI'D o MaTeMaTUuKeE
(mathege.ru)

3. https://ege.sdamgia.ru/

4. Buneoypoku j3(0)
Marematuke — Crapuias
[IKOJIA «Dokchopma»
(foxford.ru)
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Tena Bpamenus. Chepa
u map. KomOunanus ten
BpaIICHUs U

MHOTOTPaHHHUKOB (24 1)

[unmuuapudeckass TOBEPXHOCTh, 0Opasyrolme
WIMHAPUIECKOHN MOBEPXHOCTH.

Humnap. [psmont kpyroBout nunuuap. 1lnomans

MOBEPXHOCTH IIMIIMH/IPA.
Konunueckasi noBepxHOCTh, 00pa3yrone KOHUMIECKOH
MMOBEPXHOCTH. Konyc. CeueHue KOHycCa
IUIOCKOCTBIO, IApajlIeIbHOM INIOCKOCTH OCHOBAHMSL.
Yceu¢Hnelii koHyc. M300pakeHHe KOHYCOB H
YCEUEHHBIX KOHYCOB.

[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOMN
MIOBEPXHOCTU KOHYCA.

CrepeoMeTpuueckre 3aJayd Ha J10Ka3aTeIbCTBO
U BBIYUCIIEHUE, MOCTPOCHUEM CEYEHMM LMIMHIpA,
KOHYCa.

[IpuknanHele 3a1a4u, CBSI3aHHBIE C LIMIIUHIPOM

Cdepa u map.

[lepeceuenmne cdepbl U mapa ¢ IUIOCKOCTBIO.
Kacanme maapa u cdepbr miockocteio. Bug wu
n300pakeHue mapa.

VYpaBHeHue cdepsol.
YacTeu.

Cummetpus cepsl U 1mapa.

CrepeoMeTpHuecKkre 3alaud Ha JI0Ka3aTeIbCTBO
U BBIYUCIIEHHE, CBSI3aHHbIE cO cdepoil u Iapom,
MIOCTPOEHUEM MX CEYEHUH IIIOCKOCTBIO.

[Ipuknanuele 3agauu, cBA3aHHBIE CO cdepoil u
1apom.

[loBTOpEHME:  OKPY)KHOCTH HA  IUIOCKOCTH,
BBIUUCIICHUS B OKPY>KHOCTH, CTaHAapTHBIE TI0100Ms

[Mnomane chepsr u ee

Pazauunsie KOM6I/IHaI_[I/II/I TCJI  BpallCHUA U
MHOTI'OI'PpaHHUKOB.

33[[8.‘114 nmo TtemMe «Tema wu IMMOBCPXHOCTU
BpalacHUs»

N

CBoOOHO  OmEpUpoBaTh  MOHATUSAMHU:
[WIMHAPAYECKas  ITOBEPXHOCTb,  IIMJIMHJIP.
N3yuats CIOCOOBI [IOJIyYeHUs

WINHAPUYECKON MTOBEPXHOCTH, IIHIIHHIPA.
N300pakaTh UWIMHAP U €r0 CEYCHUs
TUIOCKOCTBIO.
CBoboaHO OIepupoBaTh MOHSATHAMU:
KOHMYECKasi MMOBEPXHOCTh, KOHYC, YCCUCHHBIH
KoHyc.  M3ydaTh  cmocoObl  TONy4YCHHS
KOHMYECKOM TOBEPXHOCTH, KOHYCA.
N3o0pakath KOHYC W €ro CEYeHHUs
IUIOCKOCTBIO, TMPOXOJSIIEH Yepe3 och, H
IIOCKOCTBIO, IEPIICHAUKYISIPHON K OCH.

BoiBomute  Qopmynbl IS BBIYUCIICHUSA
OOKOBOM W TIOJHOM TOBEPXHOCTEH  Tem
BpallleHusI.

Pemarp  crepeomerpuueckue  3amayd,

CBA3aHHBIC C TCJIaMU BpallCHUS, HAXOXICHUCM
wiomana OOKOBOM W TMOJTHOW TOBEPXHOCTH,
MOCTPOECHUEM CEYEHHU.

Hcmons30BaTh npu peuicHun 3aga4
IIAaHUMETPHUICCKUC q)aKTLI U MCTOHI.
CpaBHI/IBaTL n AHAJIN3UPOBATH

YTBEPKACHHA C LCJIIBIO BbIABJICHUA JTOTHUYCCKA
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUH.
AHaJ'II/ISI/IpOBaTI) n MOACIHUPOBATL Ha

A3bIKE TE€OMETPUM  peajbHble  CHUTYalluH,
CBA3aHHBIC C KOHYCOM W OHUJIMHAPOM.
UccnenoBats MOCTPOEHHBIE MOAENH, B TOM
YHCIIE U C HCMOIh30BAaHUEM aIllapara ajureOpsl

AKTyanu3upoBaTb  (akTbl ©  METOJbI
INTAHUMETPHUHU, PCICBAHTHBIC TEMC, IMPOBOJIUTH
aHaJIOTUH.

CB000/IHO onepupoBaTh MOHATUSAMU: cepa
U 1ap, LEHTp, paauyc, AuaMeTp cdepsl H
nrapa.

Ennnas komexkuus
[udposbix
O0pa3oBaTeJIbHBIX
Pecypcos (school-
collection.edu.ru)

OTKpBITEIA OaHK 33724
EI'D o MatreMaTHke

(mathege.ru)
https://ege.sdamaqia.ru/

Buneoypoku no
MaremaTtuke — Crapuias
mkosia «Pokchopmar

(foxford.ru)
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HccnenoBaTh  B3aUMHOE  PACIIOJIOKEHHE
cepbl U MIOCKOCTH.

®opMynHMpoOBaThH ompeaeieHue
KacaTeJbHOMU INIOCKOCTH K cepe.

Jloka3plBaTh TEOpPEMBI O CBOWCTBE H
MPU3HAKE KacaTeIbHON TUIOCKOCTH.

BeBoguths  (Gopmyny i BBIYMCICHUS
miomaau chepsl uepe3 paanyc chepsl.

Pemate  crepeomerpuueckue  3ajaud,
CBs3aHHBIE CO chepoil U mapoM, HaXOKIACHUEM
momaau chepbl U e¢ yacTeil, MoCTpOCHUEM
cedeHui cdepsl U mapa.

AHaTM3UPOBATh U MOJICIIMPOBATH Ha SI3BIKE
reOMETPUU pealibHbIE CUTYallUW, CBSI3aHHBIE C
mapoM u chepoil.

Pematrp mpocThie 3amauM, B  KOTOPBIX
(GurypupyoT KOMOHMHAIMM TeJI BpPALICHUS U
MHOTOTPaHHHUKOB.

Hcnonp3oBath Opu  peuIeHuu 3ajad,
CBSI3aHHBIX co cepoii U IIapoM,
TUTAHUMETPUYECKHE (PaKThI U METOJIBI.

Pemate  crepeomeTpuueckue  3a/aud,
CBSI3aHHBIC C TEJIaMH BPAIICHUS, IOCTPOCHUEM
CEUeHMH Tes BpalleHus, ¢ KOMOMHALUAMU Tel
BpAIICHUS] 1 MHOTOTPAHHUKOB.

HpOBOI[I/ITB JJOTNYCCKH KOPPCKTHBIC
JOKa3aTCIIbHBIC PACCYXACHUA TIpU PCIHICHUU
reOMETPHUICCKUX 3ajga4, CBsA3aHHBIX C

MEPIEHINKYIISIPHOCTBIO TUIOCKOCTEM.
AHanu3upoBaTh U MOJEIUPOBATH Ha SI3BIKE

reoMETpruu pPCajlbHBIC CUTyalluU, CBA3AHHBIC C

MHOT'OTrPAaHHUKAMH.

UccnenoBats MOCTpOEHHBIE MOAENH, B TOM

YHCIIie ¥ C UCTIOJIh30BAHUEM arlliapaTa aareopsl
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Tnomanu
MMOBEPXHOCTU U 0OBEMBI
KPYTJIBIX TEII

(99)

O6bveM numuaapa. Teopema 06 06bEME TIPSIMOTO
HUIMH]IpA.

[Tnomaan OOKOBOM M TOJTHOH TOBEPXHOCTH
HUIMH]IpA.

Boeruncnienue  00BEMOB  TEI € TIOMOIIBIO
onpenencHHoro uHTerpaia. O6bEM KoHyca.

[Tnomaan OOKOBOM M TOJTHOH TMOBEPXHOCTH
KOHYyca.

CrepeoMeTpuueckue  3aJaud, CBS3aHHBIE C
BBIUKCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCA.

[Ipukiaguple 3amaum 1Mo TeMe
«O0BEMBI U TUIOMIAIU TTOBEPXHOCTEH Tell.

OO0BeM 1mIapa ¥ mapoBoro cekropa. Teopema 00
o6beme mapa. [Lmomrans chepsi.

CrepeoMeTpuueckue  3aJaud, CBS3aHHBIE C
BBIUMCJICHHEM OOBEMOB Ilapa, IIApOBOTO CErMEHTa,
IapOBOT0 CEKTOPA.

[Ipuknanueie 3agaun 1o teme «OOBEMBI TE»,

CBSI3aHHBIE C 00BEMOM IIapa U TIOMIAIbI0 cephl.

CooTHotieHus MEXTY IO ISIMHE
MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEJ.

CB00OOIHO ONEPUPOBATH MOHATHAMHU: 00BEM
TeJa, IIoalb TOBEPXHOCTH.

@opMyJIMpOBaTh ~ OCHOBHBIE  CBOMCTBa
00BEMOB.

Jloka3piBaTh  TeOpeMbl: 00  00BEME
uwiMHIpa;, o0 o0beme KoHyca. BbniBoaAUTH
(hopMyITBI JUTSt BBIYHCIICHUS o0BeMa

YCEUECHHOTr0 KOHYca.

UccnenoBare MoCTPOEHHBIE MOJIETHU, B TOM
YHClie ¥ C UCIOJIb30BAHUEM arapara anreopsbl.

3HaTh BO3MOXXHOCTH pEIICHUS 3ajJa4 Ha
MOCTPOCHHUE IMPKYJIeM U  JIMHEHKOH, O
KJIACCUUECKUX HEepa3pelIMbIX 3a/1a4ax.

CBoOomHO  omepupoBaTh  MOHATUSMHU:
IapOBOM CErMEHT, IApPOBOM CIIOM, IIAPOBOM
CEKTOp, OCHOBaHME U BBICOTAa CErMEHTa,
OCHOBaHUE U BBICOTA LIAPOBOTO CJIOA.

BeBogute  GopMynbl AN HAXOXKICHUS
00BEMOB  IIAPOBOTO  CErMEHTa, IIApOBOIO
CeKTOpa, IIomaau chepsl.

Jloka3bIBaTh TeopeMy 00 00bEMe 11apa.

[Tono6Hble Tena B mpocTpaHcTBe. M3MeHeHne Pemate  crepeomerpuueckue - 3a4ayu,
o0beMa npu nogooun. CtepeomeTpudeckre CBfi3aHHBIE C O0O0OBEMOM IIapa, IIAPOBOTO
3a]1a4u, CBSI3aHHBIE C BBIYUCIEHHEM OOBEMOB CerMEHTa, LIApOBOIO CEKTOpa, IUIOLIAJbIO
TeN U IJIoOUIaiel NOBEPXHOCTEN cepsl.

1. Equnast KOJUIEKIIUS
[udposbix
O0pa3oBaTeJIbHBIX
Pecypcos (school-
collection.edu.ru)

2.OTKpBITEIA  O0aHK  3aja4

EI'D o MaTEMaTUKE
(mathege.ru)

3. https://ege.sdamgia.ru/

4. Buneoypoku 10
marematuke — Crapuias
IIKOJIa «Dokchopma»
(foxford.ru)
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[ToBTOpEHNME,
00001IeHnEe U
cucTeMaTu3alus 3HaHu!

(25 1)

Oo6o0maroniee MOBTOPSHUE MOHSATUH W METOJIOB
kypca reomerpun 10-11 kmaccoB, cucremaTu3zanus
3HAHWM.

HcTopus pa3BuTHs CTEPEOMETPUU KaK HAYKU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX WH)XXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Pemarp crepeoMerpuueckue 3amayd  Ha
JIOKAa3aTeJIbCTBO MaTEMATHYECKUX OTHOIIECHMH,
HAXO0XJICHUE TEOMETPUUYECKUX BEIIMYUH (JUJTHH,
YTJIOB, TUIOMIAACH, OOBEMOB).

Hcnons3oBats pu peLieHnn
CTEPEOMETPUYECKUX 3a7ad TJIAHUMETPUYCCKUE
(aKThl B METO/IBI.

[TpoBoauTH JIOTHYECKH KOPPEKTHBIE
JIOKA3aTebHBIC PACCYXKICHUS TPU PEIICHUN
CTEPEOMETPUYECKUX M  TUIAHUMETPHYCCKHUX
3aJa4.

CpaBHHMBaTh W aHAJIM3UPOBATh pPEAbHBIC
CUTyallud W BBIABISATH BO3MOXKHOCTH €€
MOJICIIUPOBAHUS Ha S3BIKE TEOMETPHH.

MonenupoBaTh pEATbHYIO CHTYaIllUI0 Ha
SI3IKE TEOMETPUHU M UCCIICIOBATh TOCTPOCHHBIC
MOJICJIM, B TOM HYHCIE€ U C HCIOJIb30BAHHEM
anrnapara ajareopsbl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOTPaMMBbI TP PEIICHUH 3a]1a4.

1. Equnast KOJUIEKIIUS
[{udbpoBbIx
O0pa3oBaTeJIbHBIX
Pecypcos (school-
collection.edu.ru)

2.OTKpBITEIA  O0aHK  3aja4

EI'D o MaTEMaTUKE
(mathege.ru)

3. https://ege.sdamgia.ru/

4. Buneoypoku 10
marematuke — Crapuias
IIKOJIa «Dokchopma»
(foxford.ru)
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