MyHuuunajbHoe 010/1:KeTHOe 001e00pa3oBaTe/bHOE

yupexnaenue "I'mmuasusa Ne31"

.

JOKYMEHT MOAMUCAH
SMEKTPOHHOW NOAMNUCHLIO

CeptudukaTt: 15D502178DE85D0OCID482E15FB7D1CE
Bnapeneu: OpesHuukas Hatanbsa JleoHnaoBHa

[Devcteutenex: ¢ 18.07.2024 o 11.10.2025 BI)IHI/ICK A
J

M3 OCHOBHOM OBPA30OBATEJIBHOM ITPOTI'PAMMBI
CPEJTHET'O OBIIIET'O OBPA3ZOBAHMUS
(OOII COO0)

PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA
"TEOMETPUS. YT JTYBJEHHBIN
YPOBEHDB"

s ooyuaronuxcs 10-11 kimaccos

Brinucka BepHa 31.08.2023

Hupexrop MBOY "T'umuaszus Ne31" H.JI. IpeBHuukas




HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus siBisieTcst OAHUM U3 0A30BBIX KYPCOB HAa YPOBHE CPEIHETO OOIIETo
oOpa3oBaHusi, Tak Kak oOecre4rMBaeT BO3MOXHOCTh HW3YUYCHHsS] JAUCHUILUIUH
€CTECTBCHHO-HAYYHOW HAMNPABICHHOCTH M NPEAMETOB TyMaHUTApPHOTO IHKIIA.
[Tockonbky j0rHYecKoe MBIIUICHUE, PopMHUpyeMOe MPU U3YUYECHUU OO0YHArOIUMUCS
MOHSATUUHBIX OCHOB TEOMETPHUH, IIPH 10KA3ATEIHCTBE TEOPEM U MTOCTPOCHUH IIEMTOUKH
JIOTUYECKUX YTBEPKACHUHN NIPU PEIICHUH T€OMETPUUECKUX 3a]1a4, YMEHUE BBIJIBUTATh
U OINpOBEpraTh TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS TPU PEIICHUH 3ajad
€CTEeCTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTU (PU3NUECKUX 3a]1ay.

Lens ocBoeHust mporpaMmbl yueOHOTo Kypca «I'eomeTpus» Ha yriayoJaéHHOM
YPOBHE — pPa3BUTHUE WHIWBHUIYAIBHBIX CIIOCOOHOCTEH OOYyUYarONIUXCS MPU U3YUYEHUH
FEOMETPUM, KaK COCTABJSIIONIEH MpeaMeTHON  oOmactu «Marematuka W
nH(popMaTUKa» 4epe3 00ecreueHre BO3MOKHOCTU MPUOOPETEHUSI U UCTIOJIb30BaAHUS
0oJiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUW U JICHUCTBUMN, CTIEM(PUIHBIX T€OMETPUH, U
HEOOXOAUMBIX ISl YCIICIIHOTO TPO(ECCHOHATILHOTO 00pa30BaHUsl, CBSI3aHHOTO C
WCITOJIb30BAaHUEM MaTEMAaTHKH.

[IpuopuTeTHRIMU 3a7a4aMu  Kypca TE€OMETpPUU Ha YriayOJEHHOM YypOBHE,
PACHIUPSIONIMMH U YCWIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

e paclIMpEHHE TPEJCTABICHUS O TeOMETPUU KaK YacTH MHUPOBOM KYJIBTYPHI H
dbopmMupoBaHUE OCO3HAHHS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

e (QopMHpOBaHHE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHUIINX MAaTeMAaTHYECKUX MOJIEISAX, MO3BOJSIONINX ONMUCHIBATh U U3y4yaTh
pa3HbIe SIBJIICHHMS OKPY)KAIOIIETO MHpa, 3HAHHWE IOHATUMHOIO armapara Iio
pasneny «CtepeoMeTpus» yueOHOTro Kypca reOMeTpHH;

e (QopMHpOBaHHE YMEHHS BIAJETh OCHOBHBIMU MOHATHSAMH O MPOCTPAHCTBEHHBIX
dburypax u uX OCHOBHBIMH CBOMCTBaMHM, 3HaHHE TeopeM, GOpPMYJl U YMEHHE UX
IPUMEHATh, YMEHHS JOKa3blBaTb TEOPEMBl W HAXOJHWTh HECTaHJAPTHHIE
criocoObl perieHus 3a1a4;

e (QopMHupoBaHHE yMEHHs pacIlO3HABaTh HA YePTeKaX, MOJCISIX M B PECATbHOM
MHUpPE MHOTOTPAaHHMKHA W TeJla BpaAlllCHUS, KOHCTPYHPOBATH T'€OMETPUUYECKHUE
MOJIETIN;

e (QopMHpOBaHWE TOHUMAHHS BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUS
MaTeMaTHYECKUX TeOpuH, GopMHpOBaHUE IMOHUMAaHUS POJIM aKCHOMATHUKH IPHU
IIPOBEJICHUU PACCYXKICHUM;

e (QopMHpOBaHWE YMEHHUS BIQJACTh METOJAAMH JIOKA3aTCIbCTB W aJTOPHTMOB
pellIeHUs, YMEHHUS UX MPUMEHSTh, MMPOBOJAUTH JIOKa3aTEIbHbIC PACCYXKICHUS B
XOJIE PpEIICHUS CTEPEOMETPUYECKUX 3aJad W 3aJa4 C MPaAKTHYECKUM
COJZICpKAHUEM, dhopMupoBaHue MPE/ICTABIICHUS 0 HEOOXOIMMOCTH
JI0OKA3aTeJIbCTB MPH OOOCHOBAaHUM MATEMATHUYECKUX YTBEPXKICHHN U POIHU
AKCHOMATHKH B TIPOBEICHUH JICTYKTUBHBIX PACCYKICHUM;

e Dpa3BUTHE H COBEPIICHCTBOBAHWE MHTE/UICKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH 0o0yJaronuxcs, IMO3HaBaTCIILHOM aKTUBHOCTH,



HCCJIEIOBATEILCKUX YMEHUN, KPUTUIHOCTH MBIIUICHUS, HHTEpeca K U3YUCHHUIO

TCOMETPHH;

e (opmupoBaHne (QYHKIIMOHATBHOW TPAMOTHOCTH, PEIICBAHTHOW T'C€OMETPHUH:
YMEHHS PACTO3HABaTh MPOSBICHUS TCOMETPUYCCKUX TOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peabHBIX KU3HCHHBIX CUTYAIMSIX U TIPH U3YICHUH APYTHX
y4eOHBIX TIPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEANbHBIX CUTYAIMi, WUCCICIOBAHUS MOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEPKATEIBHBIMU JTUHUAMH y4eOHOT0 Kypca «I'eomeTpus» B 10—
11 kmaccax sBastores: «[IpsiMble U TIIIOCKOCTH B TIPOCTPAHCTBEY, « MHOTOTpAaHHUKH,
«Tena Bpamenus», «BekTopbl W KOOpAWMHATHI B IMPOCTPAHCTBE», «JIBYOKCHHS B
IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpebOoBaHHE «yMETh OINEPUPOBATH
MOHSITHSIMIY, PEIICBAaHTHBIMKM IT'€OMETPHUH HA YTITyOJn€HHOM ypoBHE oOy4erHwms B 10—11
KJaccaX, OTHOCHTCS KO BCEM COJEPKATEIbHBIM JIMHHSIM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKMX  YMEHHH  pachlpeieiseTcss HE  TOJIbKO IO
coJiepKaTelIbHBIM JIMHUSAM, HO W 10 rojaM oOydyeHus. ComepikaHue oOpa30oBaHUS,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHss DenepanbHON padoueit
NpOrpaMMBbI, PACIPEACIEHHBIM TI0 ToJaM OOYYCHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPHUHIMMHAIBHBIM BOIMpOcaM OOydaromiuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. JTO  TMO3BOJSET  OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU TOHATHSIMU M HaBBbIKAMHU TOCIEOBATEILHO M MOCTYIMATEIbHO, C
coOJII0/IeHneM TPHUHIIUIA MPEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yJarOMINXCs, PACIIUPSS U yriayouss e€,
o0pa3ysi IPOYHbIE MHOXXECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

e co3math  ycmoBus g auddepeHnmanuu  00ydeHMs,  MTOCTPOCHHS
WHJIMBUIYAJbHBIX 00pa30BaTENIbHBIX MPOrpaMM, OO0ECleunuTh YriayOonaéHHOe
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONIEH yueOHOoro npeamera «MaremaTtukay;,

® [IOATOTOBUTH OOYUYAIOIIMUXCS K MPOJODKCHHUIO U3YYCHHS] MATEMATHKU C yUETOM
BbIOOpa Oyaymei nmpodeccuu, odecrneunBasi MPeeMCTBEHHOCTh MEXKIY OOIINUM U
npodeccruoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuenune yueOHOro kypca «['eomerpusi» Ha yriayOJ€HHOM ypOBHE
orBogutcs 204 yaca: B 10 xracce — 102 gaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).

YUYET PABOYEHN IMPOT'PAMMbBI BOCIIUTAHUSI MBOY «I'MMHA3US
Ne31»

[Iporpamma yueOHoro mnpenmera «l'eomeTpusi. VYTIyOJICHHBIM YPOBEHb»
MOJHOCTHIO cornacyercd ¢ [Iporpammoii Bociutanuss MbOY «I'mmHaszusg Ne3 1».

JloOpocoBecTHast paboTa y4duTessi Ha ypOKe, HampaBieHHas Ha JOCTHXKEHUE
MOCTaBJICHHOW BOCHUTATEIBHOM 1€JM, I[O3BOJUT OOydYaromeMycs TMOJy4YHUTh



HEOOXOAMMBIE  COI[MAIbHBIE  HABBIKM, KOTOpPBIE TMOMOTYT €My  JIydIle

OPUEHTHPOBATHCS B CIIO)KHOM MHPE YE€JIOBEUECKUX B3aUMOOTHOIIECHUH, YPPeKTUBHEE

HAJT&KUBATh KOMMYHHUKAILIMIO C OKPYKAIOIIMMH, yBepeHHee ce0si 4yBCTBOBATH BO

B3aMMOJACHCTBMM C HHMH, NPOAYKTUBHEE COTPYJHUYATh C JIIOJbMH Pa3HBIX

BO3PACTOB M PAa3HOTO COIMAIBHOTO IMOJIOKEHHUS, CMEJIee UCKATh U HaXOJUTh BBIXOJIbI

U3 TPYIHBIX )KU3HEHHBIX CUTYaIlHi, OCMBICIIEHHEE BHIOMPATh CBOM KU3HEHHBIN ITYTh

B CJIOKHBIX IMOMCKAX CUACThSI IS Ce0s U OKPYKAIOIIUX JFOJICH.
Peanuzayusa neoazozuuecKumu pabomuukamu 80CRUMAMENbHO20

nomenyuana ypoxka npeononazaem cieoyroujee:

® YVYCTAaHOBIICHWE  JIOBEPUTENBHBIX  OTHOIICHHH  MEXAY  MeJarormyecKum
pabOTHUKOM M OOYYarOIIUMUCS, CIIOCOOCTBYIOIIUX TO3UTHBHOMY BOCHPHUSATHIO
oOydaromumucss TpeOOBaHWM M  MOPOCKO  MEAArormueckoro  pabOTHHKA,
NPUBJICYCHUIO WX BHHMaHHA K 0OCyXkJaeMoil Ha ypoke uH(MOpMaIny,
aKTUBU3AILIMU TIO3HABATEIbHOU e TEIILHOCTH,

e [00yXkJeHHe oOyyarluxcs CcoOM0/aTh Ha YpOKE OOIIENPUHSATHIE HOPMBI
NOBEJICHUS, TIpaBuiia OOMICHHS CO CTApIIUMU (TIeNarornaecKuMu pabOTHUKAMHU )
U CBEpCTHHKaMH (0OYyYarOIMMUCS), TPUHIMIBI Y4eOHOW TUCIUIUIMHBI U
CaMOOpTaHU3aIHH;

® TpUBIICYCHHE BHUMAaHHUs OOYYAIOIINXCS K IICHHOCTHOMY acIeKTy M3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3alus WX pabOThl C MOIy4aeMON Ha YpOKE COLUAIBLHO

3HAYUMOM I/IH(l)OpMaIlI/IGﬁ — HWHHUIMHUPOBAHUC €C O6CY}KI[€HI/I5[, BBICKA3bIBaHH
O6y‘-IaIOHlI/IMI/IC}I CBOCTO MHCHHA II0 €€ II0BOAOY, BBIpa6OTKI/I CBOETO K HEH
OTHOIIICHMA,

® UCIIOJB30BAaHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH  cofepX aHus  y4eOHOTo
npeaMeTa 4epe3 JIEMOHCTPALUI0 OOYYaroIUMCs TMPUMEPOB OTBETCTBEHHOTO,
IPa)XTIaHCKOTO TOBEJICHUS, TPOSBICHUS YEIOBEKOIIOOMS M T0OpOCEepACUHOCTH,
gyepe3 Mmoadop COOTBETCTBYIOIIMX TEKCTOB I UYTCHHSI, 3aJad IS PEIICHHS,
POOJIEMHBIX CUTYyAIUui U1l 00CYXKIEHHUS B KJIacce;

® MpPUMCHEHHE HA YPOKE HHTEPAKTHBHBIX (opM paboThl ¢ OO0ydYarOIIMMUCS:
WUHTEIJICKTYAIbHBIX WP, CTUMYJIUPYIONIMX IMO3HABATEIBHYI0 MOTHBAIUIO
oOy4Jarommxcs; MUAAKTAYECKOTO TeaTpa, TJe TMOIydYeHHbIE HAa ypOKE 3HAHMS
OOBITPHIBAIOTCS B TeEaTPAIbHBIX TOCTAHOBKAaX; JHCKYCCHM, KOTOpBIE JarOT
0oOy4JarommMcsi BO3MOXXHOCTh TPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO
JUanora; TpynmnoBod paboTel Win pabOTHI B Mapax, KOTOPbIE ydaT KOMaHIIHOMN
paboTe U B3aNMMOJICHCTBUIO C IPYTUMU JETHMU;

® BKIIOYCHHE B YPOK HWIPOBBIX MPOILEAYP, KOTOPBIE TIOMOTAIOT MOAEPKATh
MOTHBAITUIO OOYYaIOMUXCS K MOJTYYEHUI0 3HAHWUW, HAJTKUBAHUIO MMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWH B  KJacce, IOMOTAIOT  YCTAHOBIICHHUIO
no0poskenaTeIbHON aTMOC(EPHI BO BPEMS ypOKa;

e opraHuzanys MeQcTBa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX OO0YYAIOIINXCS HAJl
WX HEYCIEBAIONUMU OJHOKIACCHUKAMHM, MAFONIETO WM COIHUAILHO 3HAYUMBIN
OTIBIT COTPYTHUYECTBA U B3aUMHOM TIOMOIIIH;



® VHHUIMHPOBAHHE U MOJACPKKA UCCIETOBATEIILCKON AEITEIFHOCTA 00YYarOIMINXCS

B paMKax peaju3alii UMH WHIWBHIYATbHBIX U TPYMIOBBIX MCCIIEIOBATEIBCKAX

MPOEKTOB, YTO JacT O0O0y4aroluMCid BO3MOXKHOCTh HNPUOOPECTH HaBBIKU

CaMOCTOSITEILHOTO PEIICHUS TEOPETHUYECKOHW NpOoOJIeMbl, TEHEPUPOBAHUA U

oopmiieHuss COOCTBEHHBIX WICH, YBaXHUTEIHHOTO OTHOIICHUS K UY)KHM HJIIESAM,

opopmiieHHpIM B paboTax Jpyrux HccienoBaTeleld, HaBbIK MyOJIUYHOTO

BBICTYIUICHUSI TIEpe]] ayJUTOpPHEH, apryMEHTHpPOBAaHHUS M OTCTaMBAHHS CBOCH

TOYKHU 3PEHHUSL.

Peanuzanusi BocmUTaTeNbHOTO MOTEHIMANIA ypOKa TMeIaroraMu-npeaAMEeTHUKaMU
MpeanojaraeT co3laHue aTMoc(epbl JOBEpUs K YUUTENI0, MHTEpeca K IpPeIMETY;
0TOOp BOCIHUTHIBAIOMIETO COACPKAHHUS YpPOKa; HCIOJIb30BAaHUE AKTHUBHBIX (POpPM
OopraHu3aluy y4eOHOM JesITeIbHOCTH Ha YpOKe.

Cozoanue ammocghepvt 0oeepus K yuumeJiro, unmepeca K npeomemy:

e HedopmanbHOE 00IIEHHE YUUTENS U yYEHUKA BHE YPOKa;
® UCIOJB30BAaHUE HAa YPOKax 3HAKOMBIX JETSM aKTYaJIbHBIX MPUMEPOB M3 KHHT,

MYJIbT(OHIBMOB, UTD;

® LCIIOJIb30BAaHUE MOTEHIIMANIa OMOPa;
e oOpaleHue K JMYHOMY OIIBITY YYCHUKOB;
e BHUMaHHE K HMHTEpPECaM, YBJICUYCHHSIM, TIO3UTHBHBIM OCOOEHHOCTSIM, YyCIeXam

YUEHUKOB;
® [IPOSIBIICHHE Y4acTHsl, 3a00Thl K YUCHUKY;

e cosznaHue (haHTa3UITHBIX MUPOB U BOOOpaKaeMbIX CUTYAIUi Ha YPOKE;
® CO3/IaHUE MPUBJIEKATEIBHBIX TPATUIIUN Kilacca/KabMHeTa/ypoKa;

® [IpU3HaHUE OMMOOK YUUTEIEM;

® THIaTeNIbHAS MOJArOTOBKA K YPOKY.

Omoop eocnumalearouiezo coo0eprHcanus ypoKa:
® BKIIOYEHHE B YPOK BOCIHUTHIBAIONICH WH(GOPMAIIUHU, OpraHu3alis padoThl C HEM,

o0y XKIeHHe K 00CYXICHUIO, BEICKa3bIBAHUIO MHEHHH, (POPMYITHPOBKE
e COOCTBEHHOI'O OTHOIIICHHS K HEW;
® [IPUBJICUCHHE BHUMAaHWs YYCHHKOB K HPAaBCTBEHHBIM MpOOIeMaM, CBSI3aHHBIM C

MaTEPHUAJIOM YPOKa;
® [IpUBJICUCHHE BHUMAaHUS YUEHUKOB K IIpoOemMam oOIIeCTBa;

e cKeHeaenbHOe ucnonHeHue ['mmuHa PO (mepex HayaioMm NEPBOTO Ypoka) B

COOTBETCTBHH C TPEOOBaHUSIMH 3aKOHOJATENIbCTBA.

Hcnonvzoeanue akmugnvix popm opzanuzayuu y4eOHOU OeamenbHOCmu Ha
ypoke:
® VHTEpaKTUBHBIC (OPMBI OpTaHHW3AlMU JCSATEIBHOCTU: Yy4eOHBIE JTUCKYCCHH,

BUKTOPHUHBI, POJICBHIC, ICIOBbIC  HACTOJIHHBIC UTPHI U T. II.;
® OpraHM3anus UCCIEeI0BATENbCKON U MPOCKTHON ACSITETbHOCTH YYCHUKOB.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATUSL CTEPEOMETPUH. TOUKa, IPsMasi, TNIOCKOCTh, IPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN
U CJIEACTBUS U3 HUX.

B3anMmHOEe pacnosiokeHrne TpsSIMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuielIbHbIE U CKpeIuBaromuecs npsmMsle. [[pu3Haku CKpemnBarmuXxcs IpsiMbIX.
[TapamienbHOCTh NPSIMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: MapAJIJIEIbHBIE MPSMBIE B
OPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX MPAMBIX, MAPAJUIENBHOCTh MPSIMON U
iockoctu. [lapannenbHoe M LIEHTpadbHOE MPOESKTUPOBAHME, M300pakeHUE QUryp.
OcHOBHBIE CBOWCTBA MapaieNbHOTO NpPOeKTHpoBaHusA. M3o0paxenue ¢uryp B
NapajuieIbHOM TPOEKIHMHU. YTIIBI C COHAINPABJICHHBIMM CTOPOHAMH, YTOJI MEXIY
OpsMBIMA B MpocTpaHcTBe. [lapamielbHOCTh  IUIOCKOCTEH:  IMapasuiesibHbIC
IJIOCKOCTH, CBOWCTBA MapajulesIbHbIX IUI0cKocTel. [IpocTeimme npocTpaHCTBEHHbIE
(Gurypsl Ha MIOCKOCTU: TETPadAp, NapajlyIesIeNUIe ], TOCTPOCHUE CEUCHU.

[lepneHAUKYISAPHOCTh MPAMON M IUIOCKOCTH: MEPHEHAUKYISPHBIE MNPSIMbIE B
IPOCTPAHCTBE, NMPSAMbBIE MapaUICNIbHbIE U MEPIECHIUKYIISIPHbIE K TIOCKOCTH, MPU3HAK
NEPIICHAUKYISIPHOCTH MPSAMOU U INIOCKOCTH, TEOPEMA O IIPSMOU MEPIIEHANKYIISIPHON
I0CKOCTH. OpTOTOHAIBHOE TMpoeKTUpoBaHHE. [leprneHIuKynsip W HaKJIOHHBIE:
paccToOsiHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPsIMOKM 10 IUIOCKOCTH,
npoekiust (QUrypsl Ha TUIOCKOCTh. llepneHnuKynsipHOCTh IJIOCKOCTEH: TNpU3HAK
MEPIEHINKYIAPHOCTH ABYX INIOCKOCTEN. TeopemMa o TpEX NEPIEHAUKYIAPAX.

VYTibl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOU U THIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JIMHEWHBIN yroJl IBYTpaHHOTO yria. TpéXrpaHHblid 1 MHOTOIpaHHbIe YIiibl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBONCTBA MJIOCKMX W ABYTPAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIsI TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpasHHuka. Ilpusma: n-yrosbHas
mpu3Ma, MpsiMas U HaKJIOHHAs MPU3MbI, OOKOBas M TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, TpsSAMOYTrOJIbHBIM Napajjielenune]] U ero ceorMcrea. Kparuaitmue
IyTH Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yrompHas mupamuaa, MpaBWIbHAS W yCeUEHHAsS
nupamuabl. CBoiictBa pé0ep W OOKOBBIX TpaHEdl TPABWIBHOW MHPAMUIBI.
[IpaBunbHBIE MHOTOTPAaHHUKW: IIpaBWIbHAs NpU3Ma W MPABUJIbHAS IHpPaMHUIA,
MpaBUJIbHAS TPEYTroJibHAsl MUpPaMKJIa U MPABUIBHBIN TeTpadap, KyO. IlpencraBnenune
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCAIP.

Boluncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, Auaronanu, yrisl. [lnomans
OOKOBOII TOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH MPSAMOU MPHU3MBI, IUJIOIIA/Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3mel. [lnomans 60koBoH



IIOBEPXHOCTH M IOBEPXHOCTU IIPABUIBHOW IIMPAMHUAbI, TEOpeMa O IUIOU[anu
YCEUEHHON NTUpaMUIBI.

CummeTpuss B HPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPUM  IIPABUJIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsT B IPaBWIBHOM MHOIOTPAaHHUKE: CUMMETPUS
napajuiejenunesa, CHUMMETpUs [PABUIBHBIX IPU3M, CUMMETPUS IIPAaBUIbLHOU
IIAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIIPABICHHBIE U  IIPOTUBOIIOJIOKHO
HaIPaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [IeHCTBUs C BEKTOPAMU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOPaA Ha YUCIIO.
CBoiicTBa ciokeHus1 BEKTOpOB. CBOMCTBA YMHOKEHUSI BEKTOpa Ha uyucio. [lonstue
KOMIUIaHapHble BEKTOpbl. lIpu3Hak koMIiuiaHapHOCTH TpEX BEKTOpOoB. [IpaBuiio
napajulenenunena. Teopema 0O pasaoKEHUU BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTOpaM. lIpsAmoyrosbHasi cucremMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaThl
BekTOpa. CBs3pb MEXIy KOOPAWHATAMHM BEKTOpAa M KOOpAMHATaMH TOYEK. YTOI
MeXay BekTopaMu. CKalsipHOE TPOU3BEIECHUE BEKTOPOB.

11 KJIACC

TeJia BpalueHus

[TonsiTus:  HWIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKass  IMOBEPXHOCTD,
chepuueckasi MOBEPXHOCTb, OOpa3yroIIKe MoBepxHocTel. Tena BpaleHus : MUIHHAD,
KOHYC, YyCEU€HHBIM KOHYyC, cdepa, map. Bzaumuoe pacmosioxeHue cdepsl H
IJIOCKOCTH, KacaTenbHas INIOCKOCTh K cdepe. M3o0paxkeHue Ten BpallleHHS Ha
miockocTH. Pa3BépTka nunuHapa u konyca. CummeTpus chepsl 1 mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO Tapajienenunena u ciaeactBus u3 He€. OO0bEM mnpsmoil u
HAKJIOHHOW TPU3MBI, IWIMHIApA, NMUpaMubl U KoHyca. OOBEM IIapa W IIapoOBOTO
CerMeHTa.

KoMOuHanuu Ttenm BpamieHus W MHOTOTpaHHHKOB. [lpu3ma, BmmcaHHas B
WIMHAP, ONMUCaHHas oKoJio IuinHapa. [lepecedenue cheprl 1 mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepsl miockocTsio. [loHATHE MHOTOTpAaHHUKA, OTIMCAHHOTO OKOJIO
cdepsl, chepbl, BONCAHHONW B MHOTOTPAHHHUK WJIM TEJIO BPAICHUS.

[Inomanas MOBEPXHOCTH IWIMHIpA, KOHYCa, IUIOMAAb chepbl W €€ dYacTei.
ITonobue B mpocrpancTBe. OTHOImICHHE O00BEMOB, TUIOMIAACH TMOBEPXHOCTEH
nmogoOHbIX ¢uryp. IIpeoOpazoBanue momoOus, romoTeTus. Pemenue 3agau Ha
MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedeHWii MHOTOTPAHHUKOB W TEJ BPAIEHUS: CEUCHUS IWIMHAPA
(mapayyieIbHO Y TMEPHEeHIUKYJISIPHO OCH), CEUeHHMs KOHyca (mapasuielibHbIe
OCHOBAHHUIO M MPOXOJSIIUE Yepe3 BEpIIUHY), CEYEHUs Iapa, METOAbl MOCTPOECHUS
CEUEHUM: METOJl CJIEI0B, METOJ BHYTPEHHETrO MPOEKTHUPOBAHUS, METOJ| IMepeHoca
CEKYyIIEN MIOCKOCTH.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bexropsl B ipocTtpancTBe. Onepanun HaJx BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. CBOKCTBA BEKTOPHOr0 YMHOKEHUSA. [IpsAMOyrosbpHas cucreMa KOOpAWHAT
B npoctpaHcTBe. Koopaunatel Bektopa. PasnoxxkeHne BekTopa 1o 0Oasucy.
KoopannaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a1a4.

J{BHKeHUsS B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OroOpaxeHus. JBMXKEHHs W paBeHCTBO (UTYp.
OO6mue cmoiicTBa JABWKEeHMU. Buasl JBWKEHMI: MapajuleibHBIM  MEpeHoc,
LEHTpaJdbHasd CHMMETPHS, 3€pPKAJIbHAS CUMMETPHUsS, IIOBOPOT BOKPYT HPSIMOM.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEIO
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMKM OOYYAIONIErocss KaK aKTUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBA, MPEJCTABICHUE O MAaTEMaTHYCCKUX
OCHOBaX  (PYHKIIMOHUPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBJICHHHA, TPOLETYP
IPaXKJaHCKOTO O0IIeCTBa (BBIOOPHI, OMPOCH! U JIPYro€), YMEHHE B3aUMOJICHCTBOBATD
C COLIMANTbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIMSIMU U Ha3HAYCHUEM;

2) naTpUMOTHYECKOE BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW T'PAKJAHCKOW HICHTUYHOCTH, YBAKEHHS K
IOPOILIJIOMY WU HACTOSILLEMY POCCUMCKON MaTEMAaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMaTHUKOB M POCCUHMCKOW MATEMATHYECKOM IIKOJIBI,
UCIIONIb30BaHUE OTUX JOCTIDKCHMM B JPYrMX HaykaxX, TEXHOJOTHUAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAYKU U JIEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIEro;

4) acreTH4YeCKO€e BOCIIMTAHHE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIOYasg JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/1au, PELICHHH, PacCyXIeHUI, BOCOPUUMYUBOCTb K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B MHTEpecax
3J0pOBOr0 U Oe30MmacHOro obpasa KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO (30POBOE NUTAaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHUH U OTIbIXa,



perynsipHas (Qusnueckass aKTUBHOCTh), (PU3MUYECKOE COBEPILICHCTBOBAHUE MIPU
3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHON €S TENBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYZY, OCO3HaHHE LIEHHOCTU TPYIOII00MS], THTEPEC K PA3IHMYHbIM
chepam mnpodecCHOHANBHOU JAESATENbHOCTH, CBSA3aHHBIM C MaTEMaTUKOM M €€
MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyayuiedl mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE MXU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTh K
MaTeMaTU4ecKoMy OOpa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUM BCEH KU3HU,
FOTOBHOCTh K AaKTUBHOMY Yy4YacTHUIO B  pCEIICHUHM TMPAKTUYECKUX  3ajJad
MaTeMaTU4YeCKOl HapaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOHM  KYyJIbTYpbl, [OHUMAaHUE  BIMSIHUSA
COLIMAJIbHO-DKOHOMHMUYECKHUX TMPOIIECCOB HA COCTOSIHUE MPHUPOJAHOW M COLUAIBbHOMN
Cpelibl, 0CO3HAaHUE II00ATBHOIO XapaKTepa IKOJIOTUUECKUX POOJIeM, OpUEHTAIUS Ha
NpUMEHEHHEe MaTeMaTUYeCKUX 3HAHUU JJIs PellieHus 3a/lay B 00JIaCTH OKpYyKarouen
Cpelbl, TUIAHUPOBAaHUE TOCTYMKOB M OLEHKHM HMX BO3MOXKHBIX IOCJIEACTBUI s
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIECTBEHHOM MPAKTUKU, MOHUMAHUE MaTEMaTUYECKON
HAyKU Kak cepbl YeIOBEUECKON AESTEIHLHOCTH, 3TAMOB €€ Pa3BUTUA U 3HAUMMOCTHU
JUISL pa3BUTHSA IUBUIIM3AIIMM, OBJIAJIEHUE SI3BIKOM MaTeMaTHKA M MaTeMaTU4YeCKON
KyJbTYPOH KaK CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH MIPOCKTHYIO U
UCCJIEI0BATENBCKYIO JEATENHbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AeicTBUA:

BBUSIBJISITH M XAapAaKTEPU30BATH CYLIECTBEHHBIE NPU3HAKA MaTEMaTUYECKUX
00BEKTOB, TTOHITHI, OTHOIICHHI MEXY MOHATUSIMH, (OPMYIHPOBATH OMPEIEICHUS
MOHATHH, YCTaHABIMBATH CYIECTBEHHBIN MPU3HAK KIACCU(UKAIIUU, OCHOBAHUSI IS
000011IeHNs ¥ CPAaBHEHUS, KPUTEPUH TIPOBOUMOTO aHAJIH3A;

BOCIIPUHUMATD, dbopmynrpoBaTh 151 peoOpa3oBHIBAThH CYXICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIEC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEYHUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JeJIaThb BBIBOJBI C HCIOJBb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUYEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUN
(OpsiMble M OT MPOTHUBHOIO), BHICTPAMBAaTh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;



BbIOMpaTh CcHoco0 pemeHus y4yeOHOW 3agaud  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEIICHMs, BBIOMpPATh HaubOosee MOAXOASIIUNA C YUETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBare/ibCkue 1eicTBHA:

HCIIOJIB30BaTh BOINPOCHl KAK MCCIEIOBATENbCKUNA HWHCTPYMEHT IIO3HAHUS,
dbopMynrpoBaTh BOITPOCBI, bukcupyromume IPOTUBOPEYHE, npooiemy,
YCTaHABJIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH TMIIOTE3Y, ApPTyMEHTHUPOBATH CBOIO
MO3ULNI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIITAHUPOBAHHBINA SKCIEPUMEHT, UCCIIEJOBAaHUE 10
YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBIIEHHUA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOATENbHO (QOpMyNIHpOBaTh OOOOIIEHHS U BBIBOABI MO pe3yibTaTam
OPOBENEHHOTO  HAOJIOJEHUS,  MCCIEJOBAaHMs,  OIEHUBaTh  JTOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE PpAa3BUTHE IIpollecca, a TaKXKe BBIJIBUTaTh
NPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh JeUIMTHl MHPOpPMALIMK, JTaHHBIX, HEOOXOJUMBIX HJisi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BBIOMpaTh MH(GOPMALMIO U3 HCTOYHHMKOB Pa3IMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBAaTh U UHTEPIPETUPOBATh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (POpM
IIPEICTABIICHUS;

CTPYKTYpUpOBaTh HH(POpPMAIUIO, MPEACTABIATh €€ B pa3IudHbIX (opmax,
WITIOCTPUPOBATh IPAPUUECKH;

OLICHMBATh HaAEKHOCTh uHbOopMaLuu 1o CaMOCTOSITEIIbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATh M (POPMYIUPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBUSMH H
IEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUYKY 3PCHHS B YCTHBHIX H
MUCBbMEHHBIX TEKCTaX, JaBaThb IIOSICHEHMS TI0 XOJYy PpEIIeHUs  3ajJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B X0ji¢ OOCYXKIEHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBI,
poOJIeMBl, pelIaeMon 3a/1au, BHICKA3bIBaTh MJICH, HAIICIICHHBIC HA TIOUCK PCIICHHS,
COIOCTAaBJISITh CBOU CYXJACHUS C CYXKJICHHAMH JPYrUX YYaCTHUKOB JHUalora,
OOHApYXWBaTh pa3IMdlue€ W CXOJCTBO IIO3MIMH, B KOppeKTHOW (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABNIATh PE3yJbTaThl PEIICHUS 3aJayd, SKCIIEPUMEHTA, HCCIIeIOBaHUSI,
MPOEKTa, CAMOCTOSITEJIbHO BBIOMpPATh (GopMaT BBICTYIUICHUS ¢ Yy4ETOM 3ajad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJTOPUTM PEIICHMs 3aJadyM, BbIOUpATh CIOCOO pElIeHHs C
Y4ETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yYETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJIEKT:

BJIa/I€Th HABBIKAMM MO3HABATEIbHOU pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUH W MBICIUTENBHBIX MPOLECCOB, UX pe3yJbTaTOB, BIAJETh CHOcOOaMu
CaMOMPOBEPKU, CAMOKOHTPOJISl TMpoliecca M pe3yjbTaTa PElIeHHs MaTeMaTHYeCKOU
3a/auu;

IpPEeABUIETh TPYJHOCTU, KOTOPHIE MOTYT BO3HUKHYTh TPH PEIICHUM 3aJlayH,
BHOCUTHb KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBbCTB, JAHHBIX,
HaNJCHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCJIOBUSIM, OOBSICHITH MPUYUHBI
JTOCTH)KEHUSI WM HEJOCTIDKCHHUSI PE3YJbTAaTOB JICSITEIBHOCTH, HAXOJIUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh W HCIMOJB30BaTh MPEUMYIIECTBA KOMAHAHOW WM WHIAWBUIYAJIBHOM
paboTHI IPH pPEIICHUN YU4eOHBIX 3a/1a4, TPUHUMATH 11€71b COBMECTHOU JESATEIHLHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM paboThl, pacmlpenensTh BUAbl padorT,
JIOTOBapHUBAThLCS, OOCYXKIaTh IMpoILleCC M PeE3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax padoThl (0OCykaeHUs, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOIHATH CBOIO YacTh PabOThl U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIa/a B
o0  OPOAYKT MO  KpUTepusMm,  CHOPMYTUPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPUU TMPHU PEIICHUU
3a/1a4y ¥ IPOBEJICHUY MAaTEMAaTUIECKUX PACCYKICHH;

e TMPUMEHATh AaKCHOMBI CTEPEOMETPHUH U CIIEJCTBUA W3 HHUX TPU PEHICHUH
FEOMETPUYECKHUX 3a/1a4;

e KJIACCH(PUIIMPOBATh B3aWUMHOE PACTOJOKEHHWE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATUSMHU, CBS3aHHBIMH C YIJIAMH B TPOCTPAHCTBE:
MEXTy IPSIMBIMH B TIPOCTPAHCTBE, MEXTYy MPSIMOHN U TUIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITHIMHU, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacmo3HABaTh OCHOBHBIE BUJI MHOTOTPAHHUKOB (TIpH3Ma, TUPAMHU/IA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

e KJIACCH(PUITUPOBATH MHOTOTPAHHUKH, BEIOMPAs OCHOBAHUS JJI KJIACCH(PUKAIINN;



CBOOOJTHO ONEpPUPOBATH MOHITHSIMH, CBA3AHHBIMH C CEYEHUEM MHOTIOIPAHHUKOB
IUIOCKOCTBIO;

BBIMOJHATh MapajulesIbHOE, LIEHTPAIbHOE W OPTOrOHAJIBHOE IMPOEKTUPOBAHHE
(Guryp Ha MmIOCKOCTh, BBIOJIHATH U300paKEHUS PUTYpP HA IJIOCKOCTH;

CTPOUTh CEUEHUsT MHOTOTPAHHUKOB pA3JIMYHBIMU METOAAMH, BBIIOJHATH
(BBIHOCHBIE) MIOCKME YEpPTEkH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUL
CBepxy, cOOKY, CHU3Y;

BBIUMCIATh IUIOIIAAM TOBEPXHOCTEM MHOIOTpaHHUKOB (IpU3Ma, NUPAMHIA),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJHO  OMEepUpOBaTh MOHATUSMM, COOTBETCTBYIOIIMMM BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITMOJHSATH JACHCTBUS HAJl BEKTOPaMU;

pemarh 3a/1a4yu Ha JI0Ka3aTesIbCTBO MaTeMaTHUYECKUX OTHOLIEHUN M HAaXOXKJEHUE
T€OMETPUYECKUX BEJIMYMH, TPUMEHSSI M3BECTHBIE METO/Abl TMPU PEIICHUU
MaTEMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CI0KHOCTH;
OPUMEHSATh  MPOCTEWIIME  MPOTrpaMMHBIE  CpEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MPEeOOpa3oOBbIBAaTH U  MHTEPIPETHPOBATH  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEJCTABIECHHYIO HA YepTekKax U
PHUCYHKaX;

IPUMEHATh IOJyYEHHbIE 3HAHMSA HA NPAKTHKE: CpPaBHUBAThb U AHAIM3UPOBATH
pealibHble CUTyallud, NPUMEHATh H3yUEHHBIE MOHATHUS B IpOLECCe IOUCKa
pellleHusT MaTeMaTHYeCKd CcQOpPMYJIUPOBAaHHONH MpPOOJIEMbI, MOJEIMPOBATH
pealibHble CUTYalluu Ha SI3bIKE T€OMETPUH, UCCIIEI0BaTh MOCTPOCHHbBIE MOJIEIH C
UCIOJIb30BAaHUEM TE€OMETPUUYECKUX TMOHSATUH U TeopeM, ammapara ajireOpsl,
pelats NpakTUYeCKUE 3a/ayd, CBA3AHHBIE C HAXOXKJIEHUEM TIe€OMETPHUYECKHUX
BEJIMYUH;

UMETb MPECTABICHUS 00 OCHOBHBIX 3TaNax pa3BUTHS F€OMETPUU KaK COCTaBHOMN
yacTu (yHIaMEHTa pPa3BUTHUS TEXHOIOTHI.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:
CBOOOJHO  OMEpPUPOBATH TOHATHSMH, CBA3aHHBIMH C  IWJIHHIPUYECKOM,
KOHUYECKOH M ChepruecKor MOBEPXHOCTIMH, OOBSICHATH CLIOCOOBI TTOTYUYCHUS;
ONEpUPOBATH TMOHITUSAMM, CBA3AHHBIMU C TEJIaMU BpalleHUs: LWIWHIPOM,
KOHYCOM, c(hepoil u mapom;
pacmo3HaBaTh Tena BpamieHus (MUIUHApP, KOHYC, chepa u map) U OOBSICHATH
CrocoOBbI MOTYUYEHHUS TEJl BPAILICHHUS;
KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHE CHEephl U MIOCKOCTH;



BBIYHCIISITh BETMUMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHUs, 00BEMBI U
IJIOMIAIM TIOBEPXHOCTEW MHOTOTPAHHUKOB M TEJI BPAICHUS, T€OMETPUUECKUX
TE€J C IpUMEHEeHneM (hopMyIT;

CBOOOJIHO OMNEpPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C KOMOWMHAIIUSIMH TN
BpallleHUssT W MHOTOIPaHHUKOB: MHOTOTPaHHUK, BIHUCAaHHBIH B cdepy U
OMHUCaHHBIA OKOJO cdepbl, cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIH TEJO
BpaIlCHUS;

BBIYHUCIISITh COOTHOIIEHUS MEXKIY IUIOMIAIIMU TMOBEPXHOCTEH U OO0BEMaMu
ITOJTOOHBIX TEI;

U300paXkaTh U3yyaeMble (UTYpPHI, BBITOJHITH (BBIHOCHBIC) IJIOCKUE YEPTEKU U3
PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHA CBEpXy, COOKY, CHHU3Y, CTPOUTH
CEUEHUs TeJ BpallleHus,

U3BJICKATh, HWHTEPIPETUPOBATH U  MPeoOpa3oBbIBATH  HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEJACTABICHHYIO HA YepTekKaxX U
pHUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

peraTh Te€OMETPUUYECKHE 3aJayd Ha BBIUMUCICHHUE YIJIOB MEXIY MPSMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUM OT TOYKH AO IUIOCKOCTH, B LIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPU PEILICHUU;

CBOOOJTHO OTIEPUPOBATH MOHITHUSIMU, CBSI3aHHBIMH C IBUYKEHHUEM B ITPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHU;

BBITIOJHATH N300pa)KEHUsI MHOTOTPAHHUKOB U TeJl BPAIllEHUs TIPU MapalieIbHOM
NEPEHOCE, LEHTPAJIbHON CHUMMETPHUH, 3€PKaJIbHONW CUMMETpPUHU, MPU TOBOPOTE
BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00MS;

CTPOUTH CEYEHUS MHOIOTPAHHMKOB U TE€JI BpalEHUSA: CEUCHHS UWIUHIpA
(mapajuieIbHO M TEPHEHIMKYISIPHO OCH), CEUCHHMS KOHyca (MapajuiesibHbIe
OCHOBAHUIO U TIPOXOJSIIINE YEPE3 BEPUINHY), CEUCHUS 1I1apa;

UCIIO0JIb30BATh METO/IbI TOCTPOCHHS CEUYEHUM: METO CIE0B, METO]] BHYTPEHHETO
POECKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh FTE€OMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh TeoOMEeTpUUecKre (PaKThl ISl pEHICHUs CTEPEOMETPUUECKHX 3ajad,
IPEANOJIaraloliuX HECKOJIbKO IIAroB pEIICHHS, €CIU YCJIOBUS MPUMEHEHUS
3a7laHbl B SIBHOW M HEABHOH (popme;

pemaTh 3a/ladyd Ha J0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHUI M HAXOXKICHUE
F€OMETPUYECKUX BEIIUYUH;

OPUMEHATh MPOTPAaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;

MIPUMEHSTh TOJYYCHHbIE 3HAHUSI HA TMPAKTUKE: CPAaBHUBATh, aHAIMU3UPOBATH U
OLICHUBATh PEAJIbHbIE CUTYallMH, MPUMEHSTh H3YUYEHHBIEC MOHSATUS, TEOPEMBI,
CBOMCTBa B Mpollecce IMOWCKA PEIICHUS MaTeMaThu4ecku CchOpMYIHPOBAHHOMN



npoOJeMbl, MOJEIUPOBAaTh PpPEAJNbHbIE CUTyallMM Ha S3bIKE TE€OMETPHH,
HCCIIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIHOJB30BAHUEM TI'€OMETPHUYECKUX
MOHATUM M TeopeM, amnmapara ajareOpbl, pemaTh OpPaKTUYECKUE 3aJaud,
CBSA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNUX BEJINYNH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tarax pa3BUTHs F€OMETPUU KaK COCTAaBHOM
yacTh yHJaMeHTa Pa3BUTHSI TEXHOJIOTHUM.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

n/n NPOrpamMmbl Beero Konrposbubie | IIpakTHueckue | ofpasoBaTeibHbIE PeCypPChI
padoTsbI padoThI
1 Bsenenue B crepeoMeTpuo 10 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
IIpsimble 1 MII0CKOCTH B https://resh.edu.ru/subject/lesson/6065/start/125651/
2 npoctpadcTse. [lapannenbHOCTD 19 1
o https://resh.edu.ru/subject/lesson/6133/start/272668/
NPSMBIX U INIOCKOCTEU
[TepnieHIUKYJISIPHOCTH MIPAMBIX U )
3 . 12 1 https://resh.edu.ru/subject/lesson/6129/start/131672/
IIJIOCKOCTEUN
YIIIbl MESKY TIPAMBIMH 1 https://resh.edu.ru/subject/lesson/4724/start/20411/
4 IUIOCKOCTSIMH. [lepnieHiuKyJisipHbIe 21 1
https://resh.edu.ru/subject/lesson/4757/start/20566/
IJIOCKOCTH
https://resh.edu.ru/subject/lesson/5444/start/221486/
5 MHororpaHHUKH 23 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
6 BekTopsl B mpocTpaHcTBe 13
https://resh.edu.ru/subject/lesson/6404/start/132055/
7 [ToBTOpEeHue, 06001IeHNE U cCUCTEMaTU3als 4

3HAHUHN



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4758/start/21648/
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11 KVIACC

Ne i/t

HaumenoBanue pa3xejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LI (POBbHIE)

NpOrpamMmbl Beero Kourpouabusbie | IIpakTudeckne | ofpaszoBarelibHbIE pecypehbl
padoTsI padoThbI
1 AHanuTndeckas reoMmeTpus 15 1
I1 0600 .
2 OBTOPEHHE, ODODIIEHAC # 15 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
cucreMaruisanust 3HaHUun
3 O0BEM MHOTOTPAaHHHKA 17 1 https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/6300/start/22490/
4 Tena Bpamenus 24 1
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4904/start/280336/
; TTIOMIAH IOBEPXHOCTH H 06BEMBI 5 . https://resh.edu.ru/subject/lesson/5629/start/23082/
KpYTJIBIX TCJ https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4910/start/23238/
6 JIBro>keHuUst 5 1 https://resh.edu.ru/subject/lesson/6297/start/22283/
7 [ToBTOpEHue, 06001mEeHNE U 17 5
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
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https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
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