Paccmotpena Mpunsara na HMC £Ss y}a\?epmualo
Ha MO yuureneii- npotokos Ne 1 _ieRTop )Y «Ankeit Nel»
NpeAMeTHUKOB oT «28» aBrycra 2023r. c”/f’gi"zﬂé v ’,.']I.}()Ej&" CHMOBA

nporokoa Nel AP nprigas Ne356
oT «28» aBrycra 2023r. Y5 «28» apiygra 2023r,
"0;[/,' Rt K TGS

! " 4

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «I'eomerpusi. ba3oBblil ypoBeHb»

s ooyuarormmxest 10-11 kmaccoB

CocraBuTeJb:
Katkuna 10.B., yuntens MaremMaTuku

Ilaapunck, 2023 r.



MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «l'eomerpus» 6a3oBOro ypoBHsS AJis
obyuatomuxcs 10 — 11 kmaccoB MBOYVY «Jlumeit Nely» paspaborana Ha OCHOBeE:

o ®denepalibHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApPTa CPETHETO
obmrero oOpazoBanus ¢ u3MeHeHusiMH oT 12 aBrycrta 2022 rona npukas No
732, ¢ y4éTOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUH, MPETBIBISIEMBIX K
MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAAUIIUN POCCUIICKOTO 0Opa30BaHUs.

o ®depnepanbHOI 00pa30BATEILHOMN MPOTPAMMBI CPETHETO O0IIEro 00pa3oBaHUs
(omoOpeHa perreHreM (erepaibHOTO yIeOHO-METOIMISCKOTO 00heIMHCHHUS
1o o01IeMy oopa3oBaHHI0, IPOTOKOJ OT 18 mMas 2023 1. Ne -371).

e Peanmuzanmss  mporpamMmbl  Oo0ecrieyMBaeT — OBJIAQJCHHE  KIIOYEBHIMU
KOMIIETCHIIUSIMU,  COCTaBIIIONIMMH  OCHOBY JUISI  CaMOpa3BUTUS U
HEMPEPBHIBHOTO 00pa30BaHusl, IIEJI0CTHOCTD OOIMIEKYIbTYPHOTO, THIHOCTHOTO
¥ TIO3HABATEIFHOTO PA3BUTUS JTMYHOCTH O0YJArOIINXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Ilenb ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0O0yueHus — 001eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyuaromuxcs 4epe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETCHUS U UCTIOTh30BAHHS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CHEHUPUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.
Obyuaromuecs Ha 6a30BOM YpOBHE JTOJIKHBI OCBOUTH OOIIHE MAaTeMaTHUECKIE
YMEHHsI, CBSI3aHHBIE CO CHEIU(PUKON TeoOMEeTpUr W HEOOXOIWMBIC NJISl KU3HU B
coBpeMeHHOM obOmiecTBe. Kpome 3TOro, oHM HUMEIOT BO3MOKHOCTH H3yUUTh
reoMeTpuio 0ojiee rayOOKo, €ClIu B JajdbHEWIIeM BO3HHUKHET HEOOXOJIWMOCTHh B
reOMETPUYECKUX 3HAHUSX B MPO(HEeCCHOHATBHON NeATEIbHOCTH.
JlocTkeHne T1eMM OCBOCHUS MPOrPpaMMbI  OOECTIEUYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:
e (opMHpOBaHHE TPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU
KyJbTYPbl U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (dopMmupoBaHHE MTPEICTABICHI O MHOTOTPaHHUKAX M TeJlaX BpalleHUs KaK
O BaXXHEUIINX MAaTEeMaTHYECKHX MOJENSIX, MO3BOJSIONINX OMUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHHE YyMEHMsI pAaclO3HaBaTb Ha 4YEpTeX axX, MOJEIIX H B

peaJIbHOM MHPE MHOTOTPAHHUKH U TEJla BPAICHHUS;



e OBJAJCHUE METOAAMM PELICHMs 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSAX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHHEe YMEHHS TPOBOAUTH  HECIOXKHBIE JIOKA3aTeIbHBIC
pacCykKJIeHus B XOJ€ PEIIEHUs CTEPEOMETPUUYECKMX 3aJad W 3a1ad C
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MMO3HABATEIIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;

e (opmupoBanue PyHKIMOHAIBHONW TPAMOTHOCTH, PEJIEBAHTHON F€OMETPHUU:
YMEHHE Paclo3HaBaTh MPOSBIECHUS T€OMETPUUECKUX NOHITUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3yYEHUU
IpYruX  y4eOHbIX  MpPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, POpPMYyIHPOBATh UX HA SA3BIKE TEOMETPUHU U CO3JaBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHSITh OCBOEHHBIM TI€OMETPUYECKUI
anmapar g pElIeHUus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTpaMMBbl SIBJISIETCS BKIIFOUEHHUE B KypC
CTEpPEOMETPHUH B Hauaje ero U3y4eHus 3a/1a4, pelaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpeleNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U TPOCTPAHCTBEHHOI'O MBIIICHUS,
CTUMYJIMPYET NPOTEKaHUE UHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUIIIEMY
U3YUYEHUIO MIPEeIMETA.

[IpeanouteHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YaIllUXCsl B Kypce CTEpEOMETPUH MPOBOAMUTCS 3a CUET pELICHUS 3aa4 Ha CO3/IaHue
MPOCTPAHCTBEHHBIX O0pa30B M 3a7ady HAa OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ngaHue oOpaza NTPOBOJUTCS C OMOPOM HaA HArISAHOCTh, a
ONEepUPOBAaHUE 00pPa30M — B YCIIOBHSIX OTBJICUYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cozaepkaresibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukuny, «IIpsiMble U MIIOCKOCTU B MPOCTpPaHCTBE», «Tena BpaueHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUUN
pacnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U TI0 ToAaM 00y4eHus
Ha YPOBHE CpeIHEero o01ero oopa3oBaHus.



Conepxanne 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsI paboyell MmporpaMMbl, pachpeneia€HHBIM 10 ToaaM OOydeHHS,
CTPYKTYpUPOBAHO TaKUM 0Opa3oM, dYTOOBI OBJIAJACHHE T€OMETPUUYECKUMU
MOHATUSMH W HaBBIKAMU OCYIIECTBISUIOCH TIOCTIEA0BATEIBHO U TIOCTYMATEIBHO, C
COOJTFOICHUEM TPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OOYydYaIoUIUXCs, pacUIupss U
yrayOssist e€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpun oTBOAUTCA 2 4aca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a J1Ba roja ooydyenus - 102 yyeOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXKAY MNpPSMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MIIOCKOCTH: NEPNEHAUKYIISIPHBIE TIPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MIIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIM
napajuielienunes U ero cBoicra. l[lupamupa: N-yronapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHTbl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOYKH, MPSMOM,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOLIAb OCHOBaHU, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM Ipu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMAMETpP; IUIOMIAJb MMOBEPXHOCTU C]ephl.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHbBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU ¢ BekropaMu. [IpsmMoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTWKEHUW B JPYrMX HayKax, TEXHOJIOTrHUAX, cepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUM HAYKH U JEATEIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, paCcCyKICHUI1; BOCHPUUMUYUBOCTHIO



caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEHW >KW3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOJTHON M COIMAIbHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IIUBUIM3AIMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMS MPOTPAMMBbI YUE€OHOTO TMpeaMera
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvmvie  nozmasamenvhvle — Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynIHpoBaTH W MPEoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUSA, MCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH A€PUIUTHI HH(DOPMALUMU, TAHHBIX, HEOOXOUMBIX /ISl OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHNIO, IPEJICTABIATh €€ B pa3IMyHbIX (hopmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBHUIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0/ OOCY>KJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme PopMyTupOBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHON U UHANBUIY ATbHON
paboThl MpU pelIeHMH Y4eOHBIX 3a/Jay; MPUHUMATh IeJIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CyXI€HUsI, 0OMEH MHEHUH,
«MO3rOBbIE IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMHU YJICHAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMIA MOPOAYKT TIO KPUTEPHUSM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IPoOIIecca U pe3yiabTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOUKA, IPsIMas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, PABUIJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIOHHBIE MPU3MBI, apajlIeIeITUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEkH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BUL
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUA MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTeKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara aareOpsr; permaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; cepa, BliMcaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHHS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIOTHSTH (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPUMEHSITh HM3yYECHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE T'E€OMETPUU, HCCIEAO0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTn4yeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuro 7
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 15 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTIubl MeXAY MPSAMBIMU U IUIOCKOCTSMH 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIie
Ne n/m P Konrpoasnsl | IlpakTuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypcsl
Tena Bpaienus 12
O0BbEMBI TEN 5 1
BexTopsl 1 KOOpAMHATEI B IPOCTPAaHCTBE 10 1
4 [ToBTOpenwue, 0600mEeHNE, 7 1
crucTemMaTu3alus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoaugecTBO yacosB JlaTa
JIeKTPOHHBbIE HU(POBHIE
n/ | Tema ypoka Bce | Koutpoabnbie | Ilpakruyeckue | H3y4e
oOpa3oBaTe/ibHbIE pecypchl
L ro padoThI padoThI HUA
OCHOBHBIE OHSTHS CTEPEOMETPUU: 01.09
TOYKa, NpsiMasi, MIIOCKOCTh )
> ’ ’ https://resh.edu.ru/subject/lesso
npoctpancTBo. [IpaBuia n300pakeHus
1 1 n/4756/start/203542/
Ha PUCYHKaX: U300paKeHUs
IJIOCKOCTEM, MapaJuIeIbHBIX MPSAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
ITonsaTHA: nepecekaromuecs 6.09
2 IJIOCKOCTH, MIEPECEKAIOLIHECS TIPsAMast U 1 509
IUIOCKOCTh :
[TonsTus: nepecexaronmecs 8.09
3 IJIOCKOCTH, MIEPECEKAIOLIKECS TIPsAMast U 1
MJIOCKOCTh
IToustre 00 aKCHOMATUYECKOM 13.09 https://resh.edu.ru/subject/lesso
4 IIOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1 14.09 n/4756/start/203542/
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX '
[Nousarue 06 aKCHOMAaTHUECKOM 15.09
5 IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI 1
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX
Ilonsatue 06 akCHOMaTUYECKOM 20.09
6 IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI 1 51,09

CTCPCOMCTPHHU U CIICACTBUSA U3 HUX

22.09



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

TToustue 00 akCHOMATHYECKOM

7 IIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx B 27.09 https://resh.edu.ru/subject/lesso
8 IIPOCTPAHCTBE: MEPECEKAIOLINECS, n/6133/start/
apajuieIIbHBIE U CKPEIIMBAIOIIECS 28.09
IpsiMbIE
[TapamienpHOCTh NPSIMBIX U 29.09
IJIOCKOCTEHN B IPOCTPAHCTBE:
9 IapajuleJIbHbIC NIPSIMBIC B
IIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX
IIPSIMBIX
[TapannenbHOCTh OPSIMBIX U 410 https://resh.edu.ru/subject/lesso
10 IJIOCKOCTEHN B POCTPAHCTBE: 5 10 n/6065/start/125651/
[TapanienpHOCTb NPSAMON U IUNIOCKOCTH '
6.10
11 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU
11.10
12 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE 210
13.10
13 VYron Mexay npsiMbIMU B IPOCTPaHCTBE
14 [MapanmienbHOCTh MIIOCKOCTEH: 18.10
napanieibHbIC IIITOCKOCTH 19.10
20.10
15 CaoiicTBa napamienabHbIX MIIOCKOCTEN
16 3HAaKOMCTBO C MHOTOTPaHHUKAMH, 25.10
n300pakeHNEe MHOTOTPAaHHUKOB Ha 26.10



https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

PUCYHKAX, Ha IPOCKIUMOHHBIX

gyepTeKax
HauanbHble cBefieHus o Kyoe u 8.11
17 ApaMuJIe, X pa3BEPTKU U MOJIEIIH. 9.11
CeueHust MHOTOIPaHHUKOB '
HauanpHabie cBeienus o kyoe u 10.11
18 MUpaMuU/Ie, X Pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB
[Ipocreiinie npocTpaHCTBEHHbBIE 15.11 https://resh.edu.ru/subject/lesso
19 (burypsl Ha MIOCKOCTU: TETPadAp, KyO, 1611 n/5444/start/221486/
napaJiesienume,|
17.11 https://resh.edu.ru/subject/lesso
20 Iloctpoenue ceuennii n/4912/start/23573/
22.11
21 Iloctpoenue ceuennii
23.11
KonrtponbHas pabora no Teme 24.11
29 "[IpsiMBI€ M TUIOCKOCTH B
npoctpanctse. [lapamiensHoCT
MPSAMBIX U MJIOCKOCTEMN"
[leprieHAMKYIAPHOCTD MPAMOU U 29.11 https://resh.edu.ru/subject/lesso
23 IJIOCKOCTH: IIEPIIEHIUKYIISPHBIE 3011 n/4724/start/20411/
IIPsIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U 112
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH
o5 [IpsiMble napasiensbHble U 6.12
NEePUESHINKYIAPHBIC K INIOCKOCTH 7.12
8.12 https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/

[Ipu3Hak nepneHauKyISIpHOCTH

n/4757/start/20566/

26 .
MPSAIMOM U IIOCKOCTH
27 [Ipu3Hak nepneHIuKyIsIpHOCTH 13.12
MPSAMOM U TIIOCKOCTH 14.12
28 Teopema o npsAMON NepIEHAUKYIIAPHON 15.12
IIOCKOCTH
29 Teopema o npsiMOii epHIEH AUKYIISIPHOU 20.12
MJIOCKOCTH 21.12
30 Teopema o npsiMOii epHIEH AUKYIISIPHOU 22.12
IIJIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE: 27.12 https://resh.edu.ru/subject/lesso
31 paccTossHUE OT TOYKH IO IIJIOCKOCTH, 28,12 n/6127/start/221519/
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH '
IlepnieHqUKyIsAp ¥ HAKIIOHHBIE: 29.12
32 paccTostHuE OT TOYKHU JI0 MIIOCKOCTH,
paccTostHuE OT NMPSMOM JI0 MIIOCKOCTH
[lepnenauKkymsip U HAKJIOHHBIE!
33 paccTostHuE OT TOYKHU J0 MIIOCKOCTH,
paccTositHuE OT NMPSAMOM JI0 IMITOCKOCTH
[TepnienquKymnsip 1 HAKJIOHHBIE:
34 paccTostHUE OT TOYKH JI0 MJIOCKOCTH,
paccTostHuE OT NMPSAMOM JI0 IMITOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U TUIOCKOCTBIO
il . .. https://resh.edu.ru/subject/lesso
BYI'PAHHBIN yTOJ, TUHEWHBIN yroJ
36 yrp M y n/6063/start/21120/

JBYI'PAHHOI'O yrIJla



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/

JIByrpaHHbI{ yToJ1, TMHEHHBIA YToJI

37
JBYTPaHHOIO yria
IlepneHuKyIApPHOCTD MIJIOCKOCTEM:
38 MPU3HAK MEPIEHANKYISIPHOCTH JIBYX
IIJIOCKOCTEN
IlepneHuKyIApPHOCTD MIJIOCKOCTEM:
39 MPU3HAK MEPIIEHANKYISIPHOCTH JIBYX
IIJIOCKOCTEN
[lepnieHIMKYISIPHOCTD MJIOCKOCTEH:
40 MIPU3HAK NEPIIEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEN
41 Teopema o TpEx nepHeHANKYISIPAX
42 Teopema o Tpéx nepneHAUKyIIpax
43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonrtponsHas paboTta no remMmam
44 "[lepneHINKYIAPHOCTD NPSAMBIX U
mrockocteil”" u "YTrael MexIy
MNPSAMBIMH U TIJIOCKOCTAMM"
IloHsATHE MHOTOIpAaHHUKA, OCHOBHBIE .
https://resh.edu.ru/subject/lesso
9JIEMEHTBHl MHOTOI'PAHHUKA, BBIITYKJIbIE
45 P > PPIY n/6018/start/221550/
Y HEBBINYKJIbIE MHOTOTPaHHUKHU;
pa3BEpPTKa MHOTOTPaHHUKA
46 [Ipu3ma: n-yrosipHasi mpu3ma; rpaHu u https://resh.edu.ru/subject/lesso

OCHOBAHUA IIPU3MBEIL, IIpsAMasd U

n/5443/start/21270/



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/

HAaKJIOHHAsA IMPHU3MBbI; 0OKOBas W IOJIHAS
IIOBEPXHOCTDH ITPU3MBIL

47

[Tapannenenunen, NpAMOyTroJIbHbII
napajuiesienune1 U ero CBoicTaa

48

[Mupamuna: n-yrojipHasi IMpamMuia,
IpaHu U OCHOBAaHHE MUPAMUJIBL;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
MUpaMHU/Ib; IPABUIIbHAS U YCCUEHHAS
nupamuIa

https://resh.edu.ru/subject/lesso
n/5866/start/221576/

49

IIpaBUIbHBIE MHOTOIPAHHUKU: ITOHATHE
IIPAaBUJILHOIO MHOTOI'PAHHUKA;
IIpaBUJIbHAA NIPU3Ma U NIPABUJIbHAS
NApaMUJa; IpaBUIIbHAS TPEYTOJIbHAS
MIApaMUJIa U IPABUIBHBIA TETPadIp;

Ky0

https://resh.edu.ru/subject/lesso
n/5444/start/221486/

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpaHHHKAX: OKTad1p, JOAEKadIp
U UKOCAXIP.

51

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSAMOM, TUIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B MUPaAMUJIAX,
napajuiejenuIe ax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

52

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,
YTJIbI



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/

[Tnouianp 60KOBOM IOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSIMOH MPU3MBI,

53
IJIOIAIb OCHOBAHUH, TEOpEMa O
OOKOBOW MOBEPXHOCTH MPSMON MTPU3MBI
[Tnouianp 60KOBOM OBEPXHOCTH U
54 MTOBEPXHOCTHU MPaBUILHON MUPAMHMIBI,
Teopema O IJIomaIu OOKOBOM
MOBEPXHOCTU yCEUEHHOU MTUPAMU/IBI
55 KontponbHas paboTa mo teme
"MHororpaHHuKu"
https://resh.edu.ru/subject/lesso
56 ITousitue 06 00BEME n/4904/start/280336/
o7 OO6BbEM upaMuIsl
58 O06BEM TUpaMuIbI
59 O0BEM nupamMuIsI
60 O0BEM mupamMu sl
https://resh.edu.ru/subject/lesso
61 OO0BEM TTPU3MBI n/5629/start/23082/
62 O06BEM IPU3MBI



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/

63

O0BEM pU3MBI

64

KonTponbhas pabota no teme
"OOBEMBI MHOTOTPaHHHUKOB"

65

[ToBTOpeHmE, 0000IIEHNE
cuctemaru3anus 3HaHui. [Toctpoenue
CCUCHUI B MHOTOTPAaHHHKE

66

[ToBTOpEeHHE, 0000IIEHNE
cUcTeMaTu3alvs 3HaHui. Beruncnenue
PaCCTOSIHUI: MEKIY JBYMS TOUYKAMHU,
OT TOYKH JI0 MIPSMOM, OT TOUKH JI0
TJIOCKOCTH, MY CKPEIIUBAOIIUMUCS
MIPSIMBIMH

67

WroroBas koHTpoJsibHAs paboTa

68

IToBTOpenue, 0600IIEHNE
cHcTeMaTH3anys 3HaHui. Beraucinenue
YTJIOB: MEXIY CKPEIIBAOIIMUCS
NPSIMBIMH, MEXKIY MPSIMOH 1
TUIOCKOCTBIO, IByTPaHHBIX YTIJIOB,
YIJIOB MEXY TIOCKOCTAMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68 5 0

HIxkoabHBIA YPOK

YcTaHOBIIEHNE TOBEPUTEIHHBIX OTHOIIECHUH MEXKy YIUTEIEM H €ro yUeHUKaMH, CIIOCOOCTBYIONINX
MMO3UTUBHOMY BOCTIPHSATHUIO yUalIUMHKCS TPeOOBaHUHN M MPOCHO YUUTEN s, MPUBJICUSHUIO UX BHUMAaHUS K
obcyxnaeMoil Ha ypoke HH(GOpMAaIK, aKTUBH3AIMH UX TIO3HABATEIHLHOM e TEILHOCTH.

I/IHI/IIII/II/II)OBaHI/Ie " NMOAACPIKKA I/ICCHCﬂOBaTeHLCKOﬁ ACATCIBHOCTH JIMIECHUCTOB B paMKaXx p€ajn3allui UMU
MHAWBUAYAJbHBIX U I'PYHIIOBBIX UCCICAOBATCILCKUX MTPOCKTOB, YTO AACT yHAIUMCA BO3MOXKHOCTD
HpI/I06peCTI/I HaBbIK CAMOCTOSTCIIbHOTO PCHICHUS TeOpCTH‘lCCKOﬁ HpOGJ’IeMLI, HaBBIK TCHEPUPOBAHUS U




Oq)OpMHeHI/IH COOCTBEHHBIX H[[eﬁ, HaBBIK YBAXXHUTCJIbBHOTO OTHOLICHUS K 1YXKHUM UICAM, Oq)OpMJ'IeHHI)IM B
pa60Tax Apyrux HCCHGHOBaTeHeﬁ, HaBBbIK Hy6J'II/I‘IH01"O BBICTYIIJICHUA IEPCT ayﬂI/ITOpHeﬁ,
APTYMCHTHUPOBAHUA U OTCTaNBaHUA CBOCH TOUYKH 3pCHUA.

[TpumeHeHnE Ha ypOKe HHTEPAKTUBHBIX (GOPM pabOTHI YHAIINXCS: HHTEIUIEKTYaIbHbIX UIP,
CTUMYIIUPYIOIINX O3HABATEIbHYIO MOTHBAIHIO IIKOIFHUKOB; AUCKYCCHH, KOTOPBIE IAIOT yJaluMCs
BO3MOXXHOCTB IIPHOOPECTH OIIBIT BEACHNUSI KOHCTPYKTHBHOTO JJMAJIOTa; TPYIIOBOi paboThI MK PabOTHI B
napax, KOTOpbIE y9aT yYeHUKOB KOMaHJHOHM paboTe 1 B3aUMOJICHCTBHIO C IPYTHMH JETHMH.




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer KoHTpoJbHBI
0 e padoThl

IIpakTuyeckn
e padoTsl

Jlara
HU3yYeHH
|

JJIeKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsbl

Cdepa u map:
LEHTP, painyc,
JTaMeTp;
IO
MIOBEPXHOCTH
cdepbl

https://resh.edu.ru/subject/lesson/4903/start/22646
/

Bzaumnoe
pacmoaoKeHue
cdepsl u
TUTOCKOCTH;
KacaTeJbHas
TUIOCKOCTh K
ctepe; momaas
cdepsl

N3ob6paxenue
ctepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa

[Humaapuyueckas
MMOBEPXHOCTb,
obpasyromue
LUJIUHIPUYECKOU
MOBEPXHOCTH, OCh

https://resh.edu.ru/subject/lesson/6083/start/14922
9/



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

AJTUHIPUYECKON
MMOBEPXHOCTHU

Hummnaap:
OCHOBAHMA U
OoKoBas
MTOBEPXHOCTb,
oOpa3yromias u
0Cb; IIJIOIIAIb
OOKOBOH M MOJIHOM
MTOBEPXHOCTH

N3o0paxeHue
WIMH]IpA Ha
MJIOCKOCTH.
Pa3BépTka
IMH/IPA.
Ceuenust
UIMH]IpA
(TIIOCKOCTHIO,
napayuienbHON UITn
NEPIECHIUKYISIPHO
i ocH IWIIMH]IpA)

Konnueckas
MOBEPXHOCTb,
oOpa3yrorniue
KOHWYECKOM
MTOBEPXHOCTH, OCh
Y BepIIMHA
KOHMYECKOM
MOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/4903/start/22646
/



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

Konyc: ocHOBaHue
U BEpIIIHHA,
obOpasyroas u
0Cb; TUTOIIAIb
OOKOBOI1 U MOJTHOM
MTOBEPXHOCTHU

VceuéHHbIN
KOHYC:
obOpazymolIue u
BBICOTA;
OCHOBaHMS U
OokoBas
MTOBEPXHOCTh

10

N3ob6paxeHue
KOHYyCa Ha
IIJIOCKOCTH.
Pa3BépTKa KOHYCa.
Ceuenus koHyca
(TIIOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MIPOXOISIIEH
yepe3 BepUINHY)

11

KoMOuuHarms ten
BpaIieHus u
MHOTOT'PAaHHUKOB

12

MHoOrorpaHHuk,
ONHCAHHBIIA OKOJIO




cthepsr; chepa,
BITMCAHHAS B
MHOTOT'PaHHHK
WIN B TEIIO
BpalleHus

13

ITonsTre 00
00BéMe.
OCHOBHBIE
CBOMCTBA 00BEMOB
Tel

14

O0BEM IUIMHApPA,
KOHYycCa

https://resh.edu.ru/subject/lesson/5629/start/23082
/

15

O06BéMm mapa u
wiomaab chepsl

https://resh.edu.ru/subject/lesson/4910/start/23238
/

16

ITonoOHbBIE TENA B
MIPOCTPAHCTBE.
CooTHOIIEHHUS
MEXTY
TJIOIIASIMHU
IIOBEPXHOCTEN,
00BEMaMH
MMOOOHBIX TEI

17

KoHTtponbHas
paboTa mo Temam
'

"Tena BpaeHus'
u "O0beMsbI TEN"

18

Bexkrtop Ha



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/

IUIOCKOCTH U B
MIPOCTPAHCTBE

19

CnoxeHnue u
BBIYHUTAHUC
BEKTOPOB

20

YMHOXKEHNE
BEKTOpa Ha YUCIIO

21

Pasznoxenue
BEKTOpPaA 110 TPEM
HEKOMILUIAHAPHBIM
BEKTOpaM.
IIpaBuio
napajuiejaenumnena

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM
MIPaBUJI IEUCTBUN
C BEKTOpamu

23

[IpssmoyrosbHas
cucreMa
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTOpa.
IIpocreiimne
3aJa4d B
KOOpAMHATaX

https://resh.edu.ru/subject/lesson/5724/start/21892
/

24

Yron mexny

https://resh.edu.ru/subject/lesson/5723/start/14916



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/

BEKTOPaMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

7/

25

Brrancnenue
YTJIOB MEXIY
MPSMBIMHU U

IIOCKOCTSIMU

26

Koopaunarno-
BEKTOPHBIN METO/T
MIPHU peIICHUN
F€OMETPUYECKHUX
3a7a4

https://resh.edu.ru/subject/lesson/6083/start/14922
9/

27

KonTponbHas
pabota o Teme
"BexTopsl u
KOOpJMHATHI B
npoctpaHcTae"”

28

IToBTOpEHME,
00001IeHNE U
CUCTEMAaTH3aIIH
3HAHUU.
OCHOBHBIE
burypsl, GpaxTsl,
TEOpPEMBI Kypca
IUTAHUMETPUH

29

IToBTOpEHME,
000011IEHE U
cucreMatTu3sanus



https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

3HAHUM.
OcCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

30

[ToBTOpEHME,
0000111EHE U
CHCTEMAaTH3allH
3HAHUH. 3a1aun
TUTAHUMETPHH U
METOIbI HX
petieHus

31

[ToBTOpEHME,
00001eHNE U
CHCTEMAaTHU3allHs
3HAHUH. 3agaun
MJIAaHUMETPUH U
METOIBI MX
pelieHus

32

[ToBTOpEHME,
00001IcHNE 1
CHCTeMaTU3aIlus
3HAHMUH.
OCHOBHBIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
CTEpPEOMETPUH

33

HNrorosas
KOHTPOJIbHAS




pabora

IToBTOpEHME,
34 00o001IEenne u 1
cUCTEMATHU3aIHAA
3HaHUH
OBILIEE KOJIMYECTBO
YACOB I10 34 3 0
T[TPOTPAMME

[IKOJIBHBIN YPOK

YcraHOoBIIEHHE TOBEPUTEIBHBIX OTHOLICHUH MEXK/Ty YUUTEIEM H €T0 YICHUKaMH, CIOCOOCTBYIOMINX TO3UTHBHOMY
BOCIIPUATHIO YHAIIUMHUCS TPEOOBAaHHI M IPOCHO YUHUTENs, NPUBIICUCHHUIO NX BHUMAHUS K 00CY>KIaeMOl Ha ypoKe
nH(popManny, akTUBU3AIMN UX [TO3HABATEIEHOHN ESITEILHOCTH.

MHunuupoBaHue U NOAAEPKKa UCCIEA0BATENbCKON JEATEIBHOCTH JULEUCTOB B PAMKaX pealli3allud UMU
WHIMBUAYAIBHBIX U TPYIIIOBBIX UCCIEOBATENBCKUX ITPOSKTOB, UTO JACT YHaIIMCS BO3MOXKHOCTh IPHOOPECTH HABBIK
CaMOCTOSTENIFHOTO PEeIICHHUs TEOPETHIECKOH MPOOIIeMBl, HABBIK T€HEPUPOBAHUS U 0(OPMIICHHS COOCTBEHHBIX HIEH,
HaBbIK YBa)KMTEJIILHOIO OTHOUICHUS K Uy>KUM HesiM, 0QOPMIICHHBIM B paboTax JAPYrHX MUcCcieqoBaTesel, HaBbIK
ITyOJIMYHOTO BEICTYIUICHHS TI€pe]] ay JUTOPHEH, apryMEHTHPOBAHUS U OTCTAaUBAHUS CBOCH TOYKH 3PEHUSL.

[IpumeneHne Ha ypoKe HHTEPaKTUBHBIX (OPM pabOoThl yHaIIUXCsl: HHTEIIEKTYAIbHBIX U, CTUMYJIHPYFOITHX
TI03HABATENHHYIO MOTHBAIMIO MIKOJIBHUKOB; JUCKYCCHH, KOTOPBIE AAI0T YYaIMCSI BO3MOXKHOCTD PHOOPECTH OTIBIT
BE/ICHUS KOHCTPYKTHBHOTO JHAJIOra; TPyMIIOBOi paboThl i paboTHI B ITapax, KOTOPhIE y4aT YUeHHKOB KOMaHIHOM
pabote U B3aMMOJICHCTBHIO C IPYTUMH JETHMHU.




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e MaremaTnka: Anredpa u Hauaaa MaTeMaTUYECKOTo aHallM3a, reoMeTpus. [ eomeTpus.
10-11 xmaccsl : yueb. mnsa obrieoOpa3oBar. opraHu3aiuii: 0a30BbId U YIITyOJICHHBIN
ypoBuu / JI.C. Atanacsia u ap. — 8- uzn. — M : Ilpocsemenue, 2020 — 287 c. : ui.

e JlumakTudeckue marepuaisl mo reomerpun: 10 knacc: k yueOnuky JI.C. AtanacsHa u
ap. «l'eomerpus 10-11 xmaccer» / H.b. MensnukoBa, I'.A. 3axapoBa. — M.:
UznarensctBO «IK3aMmeny, 2020 - 144 c. : nin.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Maremaruka: Anredpa U Hayajla MaTeMaTHYeCKOro aHainu3a, reomerpus. ['eomerpus. 10-11
KJIacChl : y4eO. st 00meoOpa3oBaT. opranmu3anuii: 6a30Beiii U yriyoneHasiii yposau / JI.C.
AtanacsH u ap. — 8-e m3n. — M : [Ipocsemenne, 2020 — 287 c. : ui.

Hunaktuueckue marepuansl mo reomerpun: 10 kmacc: xk yuebnuky JI.C. AtanacsiHa u Jip.
«I'eomerpust 10-11 kmaccer» / H.b. MenbuukoBa, I'.A. 3axapoBa. — M.: HznatenbctBo
«Dx3amen», 2020 - 144 c. : u.

Caakssn C.M., byry3zoB B.®. U3yuenue reometpun B 10 — 11 kimaccax: Metoauyeckue
pexoMeHaanuu K yueOHuky. Knura ans yuurens. — M.: [Ipocsemenue, 2019.

IToypounsie pa3paboTku no reomerpun 10 kiace (auddepennupoannsii noaxon) — OO0
«BAKO», 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. Enunas xomiexius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

2. ®enepalibHBIN TIEHTP UHPOPMAITMOHHO-00PA30BATEIHHBIX PECYPCOB
http://fcior.edu.ru/

3. Slupexc. Yuebnuk https://education.yandex.ru/

4. «Yuau.py» https://uchi.ru/

5. «Sxmaccey» https://yandex.ru/

6. «®oxkcodopa» https://foxford.ru/


http://school-collection.edu.ru/
http://fcior.edu.ru/
https://education.yandex.ru/
https://uchi.ru/
https://yandex.ru/
https://foxford.ru/

7. Poccuiickas anekTponHas mmkoja https://resh.edu.ru/

8. BaHMMaTeIbHAs MaTeMaTHKa IKOJIbHUKAM (OJIMMITHA/IBI, UTPHI,
KOHKYPCHI 110 MaTematuke) https://mathon-line.com/

9. ®denepanbHbic 00pazoBaTebHBIC TOpTaisl https://edu.ru/

10. O6pazoBatenbHbIi eHTp «Cupuycex» https://sochisirius.ru/

11. O6pazoBatenpHas miardopma https://edu.gounn.ru/

12. aTepakTUBHAS TeTpaab ckaiicmapT.py https://skysmart.ru/

13. IIpe3enTanuu


https://resh.edu.ru/
https://mathon-line.com/
https://edu.ru/
https://sochisirius.ru/
https://edu.gounn.ru/
https://skysmart.ru/

