


HOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHA IS
obOyuaroruxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CPeAHero oOIiero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABIABISIEMBIX K MAaTeMaTHUY€CKOMY OOpa30BaHUIO, M TPaJMIIMMA
poccuiickoro oopazoBanus. Peanuzaius nporpaMMbl 00eCIieUnBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY Il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOIIEKYIbTYPHOTO, JUMYHOCTHOTO U TO3HABATEILHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca reoMETpuU Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs
00yCIIOBJIEHa MPAKTUYECKON 3HAUMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB
0Oy4eHHs TEOMETPUH B HAITPABJIECHUH JJUYHOCTHOTO Pa3BUTHS 00ydarommxcs, ((OpMUPOBAHUS
(YHKIHMOHAJIBHOW MaTeMaTUYECKON TPaMOTHOCTH, U3yYEHHUS JPYTUX YYEOHBIX JUCLUIUIMH.
Pa3Butre y oOydarommxcsi MpaBWIbHBIX NMPEACTABICHUN O CYIIHOCTU U IPOUCXOXKACHUU
reOMETPUUYECKUX a0CTpaKLMi, COOTHOILIEHHWU pEaJbHOIO0 M UACAIBHOIO, XapakTepe
OTPaXEHHUSI MATEMATHUUYECKOW HAyKOW SIBICHUM W MPOLECCOB PEATbHOTO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAyK U POJIM MAaTEMAaTUYECKOI'0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU
U B IIPaKTUKE COCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUALLIUXCA, a TAKKE
KauyeCTB MBILUICHUS, HEOOXOAUMBIX JUUIsl aJIJaliTAllii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTCS OAHUM K3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHHusl, TaK Kak 00eCleynBaeT BO3MOKHOCTh U3yUYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOM HAIIPaBJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornueckoe MbllIeHHE, (OPMUPYEMOE MPU U3YUEHHH OOYYaAIOLUUMUCS MOHSITHHHBIX
OCHOB T'€OMETPUM U TNOCTPOEHUM LEMOYKU JIOTMYECKHX YTBEPKICHHA B XOJE€ PEILICHHS
r€OMETPUYECKHUX 3a]a4, YMEHUE BBIIBUIATh M ONPOBEpPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCSL TIPU PEIICHUH 33Jl1ad €CTECTBEHHO-HAy4YHOTrO IMKJIa, B YACTHOCTH U3 Kypca
(bu3UKH.

YMeHHe OpHUEHTHPOBAThCS B MPOCTPAHCTBE MUIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
o0JacTax AeSITeNbHOCTH YenoBeka. OpHUeHTaIusl Ye0BeKa BO BPEMEHU U MPOCTPAHCTBE —
HE0OXOMMOE YCIIOBUE €r0 COLMAIBHOTO OBITHS, (pOpMa OTpaKeHHs] OKPYKAIOIIEro MUPA,
YCIOBHE YCIEIIHOTO TO3HAHMWA M AaKTUBHOIO MpeoOpa3oBaHMs JAEUCTBUTEIBHOCTH.
OnepupoBaHre NPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIMHSAET pa3Hble BUAbl YUYEOHOU WU
TPYZOBOH JNEATEIBHOCTH, SIBISIETCS OJHUM U3 MPO(PECCUOHANBHO BaXKHBIX KA4€CTB, IO3ATOMY
aKkTyajlbHa 3a7ada (OPMHUPOBAHUA y OOYYArOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJATOTOBKE K
NPAKTUYECKOMN AEATEIbHOCTU [0 MHOTMM HaIIPABIICHUSIM.

Ilenp ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM YPOBHE
oOydeHus — o0mieo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pPa3BUTHE OOYUYAIOIMIMXCS 4Yepes3



oOecrieueHre BO3MOXXHOCTH TMPUOOPETEHHS W HWCIOJB30BAHUA  CHCTEMATHYECKUX
r€OMETPUYECKUX 3HAHUHN U IEUCTBUM, CICTIU(PUIHBIX TEOMETPUN, BO3MOKHOCTH YCIIEITHOTO
NPOAODKEHUsT 00pa3oBaHUS TIO CHCIUAIBHOCTSIM, HE CBS3aHHBIM C TPUKIATHBIM
MCTIOJb30BaHUEM TEOMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE MpeaHA3HAUYCHA I O0y4aronuxcs
CpPEIHEH IIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUNW HA YPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromirecs: Ha 6a30BOM YPOBHE JTOJIKHBI OCBOUTH
o0Ire MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC CO CHCIM(PUKON TeOMETPUN U HEOOXOAUMBIE
JUIA KU3HU B COBpeMEeHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3yUUTh
reOMETpri0 Ooyiee TIIyOOKO, €CTu B JaJbHEHIIEM BO3HHUKHET HEOOXOJUMOCTh B
TrCOMETPUUYECKUX 3HAHMSIX B MPOPECCHOHATBHON ACATEIHHOCTH.

JlocTi>keHre  1eIM  OCBOGHUS  MPOTpaMMbl  OOECNEeYMBAETCS  PEIICHHEM
COOTBETCTBYIOIUX 3ajad. [IpuopuTeTHBIMU 3aadaMu OCBOEHHUSI Kypca «l'eomerpum» Ha
06a3oBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (opMupoBaHue MpeACTaBICHUS O TEOMETPUH KaK YaCTH MHUPOBOU KYJIBTYPHI U

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (QopMupoBaHuE MpPEACTABICHUS O MHOTOIPAHHMKAX M TejaxX BpallleHUs KaK o
BOKHEHUIIINX MAaTEeMaTHYEeCKUX MOJIENSIX, IO3BOJSIONIUX OINKUCHIBATh M H3ydaTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MHPA;

e (opMupoBaHue yMEHHS pacro3HaBaTh HA YEPTEKaX, MOACISIX U B PEATBHOM MHPE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJIAQJICHUE METOJIaMU pEIICHHWS 3a7ad Ha TOCTPOCHUS Ha HM300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuEe yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHUSAMU O MHOTOTPAaHHHUKAX M
TeJaxX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 33/1a4; OPMUPOBAHUE YMEHUS
MPOBOJIUTh  HECIIOKHBIE  JIOKA3aTENIbHBIE PACCYXKJEHUS B  XOJE PEIICHUS
CTEPEOMETPUICCKUX 3a7a4 1 33/1a4 C MPAKTHICCKUM COJICPKAHUEM;

e Pa3BUTHEC HWHTC/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH 0O0ydarommxcs,
MO3HABATEIILHON  aKTUBHOCTH,  HCCJICNOBATEIBLCKMX  YMEHUH, KPUTHYHOCTH
MBIILICHUS;

e (opmupoBanue (HyHKIIMOHATHLHON TPAMOTHOCTH, PEICBAHTHOW T'€OMETPHUH: YMEHHE
pacrno3HaBaTh NPOSBIICHUS TEOMETPUICCKUX TTOHITHI, 00EKTOB M 3aKOHOMEPHOCTEH
B PCAJIbHBIX KU3HCHHBIX CUTYAIUSAX M MPU MU3YYCHHUH JIPYTUX YIeOHBIX MPEAMETOB,
MIPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyNIHpOBaTH UX Ha S3BIKE
T€OMETPUM U CO3/1aBaTh TEOMETPUYECKHUE MOJICTH, TPUMEHSTh OCBOCHHBIN
TCOMETPUYECKUN ammapaTr [JIs pelieHUusT NPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
MHTEPIPETUPOBATH U OIICHUBATH MOJTYICHHBIC PE3YJIbTATHI.

OTIMYUTENNbHON  OCOOEGHHOCTBIO TPOTPaAaMMBI  SIBIISIETCS  BKIIIOUEHHE B KypC

CTEpPEOMETPHUH B HaYaJIe €ro N3y4eHUs 33]1a4, pelIaeMbIX Ha YPOBHE MHTYUTUBHOTO ITO3HAHMS,
1 onpeAenéHHBIM 00pa30M OpraHU30BaHHAS pad0Ta HAJl HUMH, YTO CITIOCOOCTBYIOT Pa3BUTHIO



JIOTUYECKOI'0 U NPOCTPAHCTBEHHOI'O MBILIUIEHUS, CTUMYJIUPYET NPOTEKAHUE UHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K NAIBHEUIIEMY U3YUEHHUIO IIPEIMETA.

[Ipennourenue OTHAETCS HAISIAHO-KOHCTPYKTMBHOMY METOJY OOYYEHHMs, TO €CTb
TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH INPEAMETHO-IIPAKTHYECKON
NEeATENIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MNPEACTABICHUN Yy Yy4YallUXCs B Kypce
CTEpEOMETPHUH MPOBOIUTCS 3a CUET PEIICHU 33714 Ha CO3/IaHKEe MMPOCTPAHCTBEHHBIX 00pa30B
U 3aJ1a4 Ha OlEpUpOBaHUE MIPOCTPAaHCTBEHHBIMU oOpa3zamu. Coznanue oOpa3a MpoBOJUTCS C
ONOpOM Ha HarJAJHOCTh, a OIEpPUPOBAHHE O00pa3oM — B YCIOBUSAX OTBJICYEHMS OT
HarJIIJHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE coaepkarenpHble JIMHUA Kypca «l'eomerpum» B 10-11 knaccax:
«MmuororpasHuKn», «IIpsMbIe 1 TIIIOCKOCTH B TPOCTPAHCTBEY, « Tena Bpamenus», «BeKkTopbl
Y KOOpAMHATHI B MpocTpaHcTBey. DOpMUpPOBAaHKE JIOTUYECKUX YMEHUHN PaCIpEiesieTCs He
TOJIBKO TI0 COJIEP>KaTEeIbHBIM JIMHUSAM, HO U 110 Toj1aM 00y4eHHUsl Ha YPOBHE CPETHET0 OOIIEro
oOpa3oBaHus.

Conepxxanne 00pa3OBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pE3yJbTaTaM OCBOCHHS
pabouell mporpaMMbl, paclpeAesI€HHbIM MO rojaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIaJICHUE T€OMETPUUYECKUMU MOHATUSAMU U HAaBBIKAMHU OCYLIECTBISLIOCH
MOCJIEZ0BATEIBHO U MOCTYNATENbHO, C COOJIIOIEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBbIE€ 3HAHUS BKIIOYAJIKWCh B OOIIYI0 CHUCTEMY TIE€OMETPUYECKUX MpEACTaBICHUI
oOy4JaronIuxcsi, pacupss 1 yriyosss e€, 00pas3ys MpOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reometpun oTBOAUTCS 2 4aca B Hegento B 10 kimacce u 1 yac B Hefento B
11 knacce, Bcero 3a Ba roja ooy4yenus - 102 y4eOHbIX Haca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlICIIbHbIC
U CKpeuuBaromuecs mnpsMble. llapamienbHOCTh MPSAMBIX M IJIOCKOCTEW B IMPOCTPAHCTBE:
MapajuielibHbIE MPSAMbBIE B MPOCTPAHCTBE; MNapAJUIEIBbHOCTh TPEX MPSAMBIX; MapaUIEIbHOCTh
IPSMOWA M IUIOCKOCTH. YTJIBI C COHAIPABJICHHBIMUA CTOPOHAMH; YTOJ MEXKIY NPSAMBIMH B
npoctpancTBe. [lapamiennbHOCTh IUIOCKOCTEW: MapajuledbHbIE IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIOocKocTed. IlpocTeiiime npocTpaHCTBEHHBbIE (GUIYpbl Ha IJIOCKOCTH:
TeTpadp, Ky0, napajuieenume; NoCTpPOCHUE CEYEHUH.

IleprieHIUKYJISIPHOCTh  HPSAMOW M IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSMBIE NApaUICIbHBIE W NEPHNEHAUKYJSPHBIE K INIOCKOCTH, IPU3HAK
MEPIICHIUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOW NEPHEHAUKYISAPHON
IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY IIPSAMOM U INIOCKOCTBIO; ABYTPAHHBIA yrod,
JIMHEWHBINA YIroJI ABYIPAHHOTO yria. [IeprneHuKysap U HaKJIOHHBIE: PACCTOSTHUE OT TOYKH 110
MJIOCKOCTH, PACCTOSIHUE OT MNPSMOM A0 IUJIOCKOCTH, MPOEKUUs (UTypbl Ha IUIOCKOCTb.
[leprieHIUKYISIPHOCTh IUIOCKOCTEN: NPU3HAK MEPHNEHIMKYJIAPHOCTH JBYX IUIOCKOCTEM.
Teopema o TpEx NeprneHauKYIIsIpax.

MHoOrorpaHHuKH

IloHsiTHE MHOTOrpaHHHKAa, OCHOBHBIE 3JEMEHTHl MHOIOIPAHHHMKA, BBINYKIBIE MU
HEBBINTYKJIBIE MHOTOTPAHHMKH; Pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yromnpHas nmpusma;
I'PaHU ¥ OCHOBAHUS MPU3MBI; PSMasi U HAKJIOHHAS IPU3Mbl; OOKOBAs M MOJHAS TOBEPXHOCTh
npusMsbl. [lapannenenunen, mpsMoyroiapHbINA apajieIenunes u ero cocraa. [lupamuga: n-
yrojabHasi MUpaMujia, TPAaHU W OCHOBAHUE MUPaMUIbI, OOKOBask W TOJHAS MOBEPXHOCTh
MUpPaMUJIbl; TpPaBUJIbHAS W YCEUE€HHAsh MOUpaMuJa. OJIEMEHThl TMPU3Mbl U THUPAMU/IBL.
[IpaBuiIbHBIE MHOTOTPAHHUKU: TTOHATHE MPABUIBHOIO MHOTOTPaHHUKA; MPAaBUJIbHASA IPU3Ma
Y MpaBWIbHAS TUpaMUa; IpaBUJIbHAs TPEYroibHAs MUPaMUJIa U TPaBUIIBLHBIN TeTpadip; KyO.
[IpeacraBienrie 0 NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, AoJAeKa’dip U ukocasap. Ceuenus
MPU3MbI U TUPAMUJIBI.

CummMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSAMOU, TIIOCKOCTH.
DJIEMEHTBhl CHMMETPUU B MUPAMUAAX, MApAJUIEICHUIIENAX, IPABUIBHBIX MHOTOTPAaHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriel. I[liomanb
OOKOBOI TOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPSAMOM NPU3MBI, IUIOHIAlb OCHOBAaHUH,
TeopemMa 0 OOKOBOW TOBEPXHOCTH MPSAMOU Tpu3Mbl. [Lmomans OOKOBOW MOBEPXHOCTH U
NOBEPXHOCTH NPABUIILHOM MUPAMHUJIBI, TEOPEMA O IUIOIIAAN YCeUEHHOU nupaMuabl. [lonaTue
00 00BEMe. O0BEM MUPaMUbI, TPU3MBI.



[TomoOubIe Tena B mpoctpaHcTBe. COOTHONICHHSI MEXAY IUIOIIAIIMU TOBEPXHOCTEH,
00BbéMaMu TTOJOOHBIX TEIL.

IHJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOEHUS MPOTpaMMbl yueOHOro mnpenmera «MartemaTukay
XapaKTepU3yrTCS:

I'pa:xxnanckoe Bocnuranue:

c(hOPMUPOBAHHOCTBIO TPAXKAAHCKOW TMO3UIHUM OOYYaIOIMIerOCs KakK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIEeCTBA, MPEICTABICHUEM O MaTeMaTUYECKUX
OCHOBaxX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBIECHUN, MPOUEAYp TPakIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI W TP.), YMEHHUEM B3aUMOJCUCTBOBATH C COIUATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TpaXJaHCKOM HMACHTUYHOCTH, YBAXKEHUS K
MPOLJIOMY M HACTOSIIEMY POCCUMCKOW MaTEMaTUKH, LEHHOCTHBIM OTHOLICHUEM K
NOCTHKECHUSAM POCCUMCKUX MATEMaTUKOB W POCCUWCKOW MAaTEMATUYECKOM IIKOJbI, K
HCIIOJB30BAHUIO ITUX JJOCTUXKEHUM B IPYTMX HayKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCUUCKOr0 Haponaa; chHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHMS, OTHUYECKOIO IIOBEIACHHMS, CBSI3aHHOTO C IIPAKTUYECKUM
IIPUMEHECHUEM JIOCTHXKEHUM HAYKU U JEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIaJa
B IMOCTPOEHUE YCTOMYUBOTO OyayIIErO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHMEM K MHPY, BKJIIOUYAs OCTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, peIIeHUi, pacCyKIEeHWUH; BOCHPUMUMYUBOCTBHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TPUMEHITh MaTeéMaTUYeCKUE 3HAHUS B HWHTEpecax
3I0POBOTO M 0€30TMacHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS! K CBOEMY 37I0POBBIO
(3mopoBoe nMuTaHue, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, PETYISIpHAs pu3ndecKast
aKTUBHOCTH);  (PU3MYECKOTO  COBEPIICHCTBOBAHMS, MPH  3aHITHUSAX  CIOPTHUBHO-
03JI0POBUTENILHOM JEATEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIO0JIOOUS; HHTEPECOM K Pa3InIHBIM
chepam npodecCHOHATBHON NeITeTEHOCTH, CBSI3aHHBIM C MATEMATHKOH 1 €€ IPHIIOKCHHUSIMH,
YMEHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuiedl mnpodeccuu U peann30BbIBATh
COOCTBEHHbIEC KM3HEHHbBIE IUIAHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTEMaTUYECKOMY
00pa30BaHMIO ¥ CaMOOOPa30BAHUIO HA MIPOTSKEHUHU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 33/1a4 MATEMaTUYECKON HAPABICHHOCTH.



JK0JIOTHYECKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMUECKONW KYJIbTYpPbl, TOHUMAaHUEM BIUSHUS COIUAIBHO-
SKOHOMHYECKHX IPOIECCOB HAa COCTOSHHUE NMPHPOIHOW M COIMAIBLHON Cpeibl, OCOZHAHHEM
TJI00AJBHOTO  XapaKTepa JKOJIOTHYCCKUX MpOOJIeM; OpHCHTAIlMCH Ha IPUMCHCHUE
MaTeMaTUYECKUX 3HAHUH JIsl PEIICHUS 3a71a4 B 00JIACTH OKPYKAIOIIEH Cpebl, ITTaHUPOBAHMS
MTOCTYTIKOB ¥ OIEHKH MX BO3MOYKHBIX MTOCJIEICTBUM JJIsI OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH M OOIICCTBCHHOW INMPaKTHUKH, MOHUMAaHWEM MaTeMaTHYeCKOW HAyKh Kak
chepsl YeJIOBEUYECKOW NEATeTLHOCTH, 3TAlloB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PA3BUTHS
[MMBWJIN3AINH; OBJAJCHUEM S3BIKOM MATEMATHKA W MaTeMaTHYECKOW KyJIBTYpPOH Kak
CPEACTBOM ITO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOSKTHYIO U MCCIIEIOBATEIIBCKYIO
NEeATEeIIbHOCTh MHANBUIYaIbHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJIbTaThbl  OCBOCHHUS  IMPOTPaMMbl  y4eOHOTO  MpeaMera
«MaremaTnka» XapakTEpHU3YIOTCS OBJIAJCHHUEM YHUBEPCAIBHBIMU HO3ZHAGAMETbHBIMU
oelicmeusiMy, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSMU,  YHUBEPCATbHbIMU
PpeyIsIMUBHbIMU OeltiCMBUIMU.

1) Vuusepcanvnvlie noznasamenwvuvle Oeticmsusi, obecnewusaiom @Gopmuposarue
0a308bIX KOCHUMUBHBIX NPOYeccos odyuarwuxcsi (0cgoeHue Memooo8 HO3ZHAHUSI
OKpYIHCAOWe20 Mupa, NpuUMeHeHue JN02UYECKUX, UCCAe008ameNbCKUX onepayuil, ymeHutl
pabomams ¢ ungpopmayueii).

ba3oBble 1ornyeckue AecTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN MaTEeMaTUYECKUX 0OHEKTOB,
MOHATHUM, OTHOIIEHUH MEXy MOHATUSAMH; (GOPMYIUPOBATH OMpPEACICHUS TTOHSATHUIA;
yCTaHABIMBATh CYIIECTBCHHBIA TPHU3HAK KIAacCU(HUKAIMK, OCHOBAHUSA IS
00001IIeHNs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (POPMYITHUPOBATH U MPEOOPA3OBHIBATE CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpHUIlaTeIbHbIC, CIMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIC;

e BBIABIATH MATEMaTUUYECKHWE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M U MPOTHUBOPEUUS B
dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPXKICHUSX; MpejaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W MPOTUBOPEY U,

e JI€JIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3AKIIOUEHUN 0 aHAJIOTHUH;

e TIPOBOJUTH CAMOCTOSITEJILHO JIOKA3aTEIbCTBA MATEMaTUYECKUX YTBEPKICHUHN
(IpsiMble U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIIMIO, TPUBOJUTH NPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BHIBOJIBI;

e BBIOMpAThH CMOCOO pelieHus yd4eOHOW 3a/iaud (CpaBHUBATh HECKOJIbKO BapHUaHTOB
pelieHust, BLIOupaTh HanbojIee MOIXOISIINMN C YIETOM CaMOCTOATEIIBHO BhIICIICHHBIX
KpUTEPUEB).



Ba3oBblie ucciieaoBaTe/ibCKue AeiCTBUA:

WCIIONB30BaTh  BOIMPOCHI  KaK  HCCIENOBATENILCKUM  MHCTPYMEHT  MO3HAHMS;
dbopMynupoBaTh  BONPOCH,,  (UKCUpYIOIIME  TPOTUBOpEYHE,  Ipodiemy,
yCTaHaBJIMBATh UICKOMOE U JaHHOE, (POPMHUPOBATH THUIOTE3Y, ApTYMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBAHHUE IIO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKOoro OOBEeKTa, SBJICHMs, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;
CaMOCTOSATENbHO  (OpMYyIUpOBaTh OOOOIIEHHUS ¥ BBIBOJBI 1O pe3yJbTaTaM
MpPOBEAEHHOTO  HAONIONEHUS,  HUCCIEIOBaHMs,  OICHUBaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

OPOTHO3UPOBATh  BO3MOKHOE  Pa3BUTUE TMpOLECcCca, a TakKKe BbIIBUIATh
NPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

2)

BBISIBIIATH JIe(OUIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIMMBIX /I OTBETA HAa BOMPOC H
TUTSI pEIICHUS 3a/1a4H;
BbIOMpaTh HMHPOPMAIMIO M3 HCTOYHUKOB PA3IUYHBIX THUIOB, aHAIMU3UPOBATDH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHMOPMAIINIO PA3IMYHBIX BUJIOB U (Popm
MIPEACTABIICHHS;
CTPYKTYpPUpPOBaTh HWHGOPMAIHIO, TPEACTABIATh €€ B pPa3IMYHBIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HAAEKHOCTh WH(MOPMAIIUU MO CaMOCTOSITENIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvuvie KOMMYHUKAMUBHbLE oeticmausl, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 0OVUATOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUIMHU U LIEJIIMU
oOlLlEHusT; SICHO, TOYHO, TPAMOTHO BBIp@XaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaxX, [JaBaTh MOSCHEHHs [0 XOAy pEleHus 3aJaud,
KOMMEHTUPOBATH MMOJTYYECHHBIN PE3yJIbTaT;

B XO0JA€ OOCYXIEeHHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TEMBI,
po0JIeMBbI, pelIaeMoil 3a1a4u, BbICKAa3bIBaTh UJICH, HAIICJICHHbBIC Ha TTOUCK PEIICHMUS,;
CONIOCTABJATh CBOU CYXIECHUS C CYXICHHUSIMHU JPYIMX YYACTHUKOB JIHAJIOTra,
oOHapyXuUBaTh pa3jiMyu€ M CXOJACTBO TNO3UUMNA; B KOPpEKTHOW (opme
(GopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MIPEACTABIATh PE3yJIbTAThl PEUICHUs 3aJadyd, OKCIIEPUMEHTA, HCCIIEI0BAHMS,
MPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (OopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

MMOHUMATh U HUCIIOJIb30BATh IPEUMYILECTBA KOMAHIHOM Y WHJIMBHUYaJIbHOU PabOTHI
Ipy peuleHUH Y4eOHBIX 3a]ady; MNPUHUMATH IENb COBMECTHOM J1€ATEIbHOCTH,
IUIAaHUPOBATh OPraHU3allMi0 COBMECTHOW pabOThl, paclpenesarTh BHUAbI padoT,



JIOTOBApUBATHCS, OOCY)XIAaTh TMPOIECC U pe3yiabTaT padOThI, 0000IaTh MHEHUS
HECKOJIbKMX JIFOJICH;

e YYacTBOBaTh B TpyHmoBbIX (opMax paboTel (0OCYyXKIeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U MHBIEC); BBHIOIHITH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMU WICHAMHA KOMaH/IbI; OIIEHUBATh KAYECTBO CBOETO BKJIa/1a B
oOmuii  TPOAYKT TO  KpUTEpUsM,  CHOPMYJIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus, obecnewusaiom Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanmsi:

e COCTaBIIATH IIJIaH, AITOPUTM PEIICHHS 3a7a91, BRIOUPATH CIIOCO0 PEIICHUS C YIETOM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBBIKAMHU ITI03HABATEILHON pPEQIIEKCHU KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUN W MBICIUTENBHBIX IPOIECCOB, WX PE3YyIbTaTOB; BIAJCTh CIIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJIS Tpollecca U pe3ysibTaTa pelIeHUsT MaTeMaTHYEeCKOM
3a/lauu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a1a91, BHOCUTh
KOPPEKTHUBHI B ICSITCIILHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, TAHHBIX, HAWICHHBIX
OIHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OIICGHMBATh COOTBETCTBUE pe3yibTaTa IEIU U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTKEHUST WM HEAOCTKEHUS Pe3yJIbTaTOB NEATETbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh MOHATUSIMH: TOUYKA, IPSIMAas, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUU W CIICJCTBHS W3 HHUX TIPH  PCHICHUHU
r€OMETPUYECKUX 3a]1a4.

OnepupoBaTh MOHSTHSIMHU: TMAPAUICTLHOCTh W TMEPHEHANKYJISIPHOCTh TMPSMBIX H
IIJIOCKOCTEH.

KnaccudummpoBats B3auMHOE pacIiooKeHHUE MPSAMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIA YTOJd, TpaHU ABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; JIMHEWHBIN yroJI IBYTPAHHOTO yTia; TpaaycHas Mepa JIBYTPaHHOTO yTJia.

OnepupoBath MOHSATUSIMU: MHOTOTPAHHHK, BBITYKIIBIA ¥ HEBBITYKIIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTpaHHUKA, TIPABUIILHBI MHOTOTPaHHHUK.

Pacro3naBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHpaMua; MPU3Ma, IPSIMOYTOIbHBIHI
napajuienienunes, kyo).



KnaccudunupoBath MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS [UIs KiaccU(UKALUU
(BBIMTYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TMPaBUIbHbIE MHOTOTPAHHHUKH; TpPSIMbIE U
HAKJIOHHBIE IPU3MBI, MTApaJIJICTICIUIIC b ).

OmnepupoBaTh NOHATHIMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATD MPHUHIIUIIBI TOCTPOSHUS CEUCHUH, UCIIONIb3Ysl METOJI CIIEIOB.

CTtpouTh ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€/IOB, BHITIOJHATH (BHIHOCHBIE) TIIIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BHJ CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HaxOXIEHHE T'€OMETPUYECKHUX BEJIMYMH IO oOpa3naMm wWin
JITOPUTMaM, NPUMEHSS] U3BECTHBIE AHATUTHUECKUE METOABI MPU PEIICHUM CTaHIApTHBIX
MaTEeMaTHYECKHUX 3a]a4 Ha BBIYUCIICHUE PACCTOSHUN MEXAY ABYMS TOYKAMH, OT TOYKHU O
IPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXKAY CKPEIINBAIOIINMUCS IPSIMBIMHU.

Pemarp 3amaum Ha HaXOXKJIEHHE TE€OMETPUYECKUX BEIMYMH IO oOpasuaM Wid
JIrOpUTMaM, INPUMEHSS M3BECTHBIE AHATUTHUYECKUE METObl MPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTHYECKHX 3a/1a4 Ha BBIYUCIICHUE YTIIOB MEXKAY CKPEIIUBAIOIUMHUCS MPSMBIMUA, MEKITY
MPSIMO U TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnate 00bEMBI U TUTOIIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMua)
C NpuUMEHEHUeM (OpMyJl; BBIUUCIATH COOTHOIICHHS MEXAY IUIOMIAJMU MOBEPXHOCTEH,
00BEMaMH MOAOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATHIMH: CHUMMETPHS B MPOCTPAHCTBE, IEHTP, OChb W IUIOCKOCTbH
CUMMETPUH; LIEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh M HUHTEPIPETHpPOBaTh  HMHQOpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTh reoMeTpuyeckue (QakThl I PEUICHHs CTEPEOMETPUUYECKUX 3ajad,
MPEIMOJIarafoINX HECKOIBKO IIIaroB PEIICHUs, €CIIU YCIOBUS MPUMEHEHUS 3a/I1aHbl B SBHOU
dhopme.

[TpumensTh MpOCTEHIINE TPOrPaMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/au.

[TpuBoaUTH, TpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE M IKU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[TpuMeHsITh MOJTydeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peajbHbIC CUTYaIlud U
OPUMEHATh HW3Y4YCHHbIE TIOHATUS B TMPOLECCe TIOMCKAa pEIIEHUS MaTeMaTHYEeCKH
chopMyJIMPOBAHHON NPOOJIEMbI, MOAEIMPOBATh PEAIbHbIE CUTYAIlMH Ha SI3bIKE T€OMETPUH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM T€OMETPHUECKUX TIOHSATHH U TEOPEM,
ammapara anreOppl; pemiaTh MPaKTUYECKHE 3aadyd, CBSA3aHHBIE C HaXOXKICHUEM
reOMETPUUYECKUX BEJIUYHUH.



JIJIS 10 KIIACCA COCTABJIEHO C YUETOM PABOYEN [TPOIPAMMBI BOCIIUTAHUS U C VUETOM

TEMATHUYECKOE INTAHUPOBAHUE

1O TEOMETPHU

KOJIMYECTBA YACOB, OTBOJIMUMbIX HA OCBOEHUE KAXJIOM TEMBI.

DJIeKTPOHHbIE
Ne Tema ypoka KonuyectBo unppossIe
n/n o0pa3oBaTe/bHbIC
4acos
pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, IJI0CKOCTh, pocTpaHcTBo. [IpaBuiia

1 N300pakeHNs Ha pUCYHKAX: H300pakeHUs 1 https://resh.edu.ru
IUIOCKOCTEH, apajiesIbHbIX NPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

9 [TonsTHs: nepecexarouuecs MIOCKOCTH, 1 https://resh.edu.ru
nepeceKaroIuecs npsmas 1 miockocTb

3 [TonsTHSA: NEepecekarolecs MI0CKOCTH, 1 htts://resh.edu.ru
nepeceKaroIuecs npsimast v IoCKoCTh
3HAKOMCTBO C MHOTOI'PaHHUKAaMHU, U300pakeHne

4 MHOTI'OI'PAaHHUKOB Ha PUCYHKaX, Ha MPOEKLMOHHBIX 1 https://resh.edu.ru
yepTexax

5 HaqeianHe CBEJICHMsI 0 KyOe U upaMuie, ux 1 htts://resh.edu.ru
pa3BépTku U Mojenu. CeuyeHus MHOITOIPaHHUKOB

5 Ha‘la..:]'IBHBIe CBe/IeHUs 0 Ky0e U mupaMuze, ux 1 https://resh.edu.ru
pa3BépTku U Mojenu. CeyeHus MHOIOIPaHHUKOB
[TonsiTHE 006 AKCHMOMATHYECKOM MOCTPOCHUU

7 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1 https://resh.edu.ru
CJIEJICTBUS U3 HUX
[TonsiTHE 006 aKCMOMaTUYECKOM TOCTPOECHUHU

8 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1 https://resh.edu.ru
CJIEJICTBUS U3 HUX
[TonsiTHE 06 aKCMOMaTUYECKOM TOCTPOECHUHU

9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1 https://resh.edu.ru
CJIEJICTBUS U3 HUX
[TonsiTHE 006 AKCHMOMATHYECKOM MOCTPOCHUU

10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHN U 1 https://resh.edu.ru
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbIx B

11 IIPOCTPAHCTBE: NIEPECEKAIOIINECS, TapAJUIEIbHbIE 1 https://resh.edu.ru
Y CKPEILMBAIOIINECS TPSIMbIE
[TapanmienbHOCTh MPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIeIbHbIE IPSIMBIE B 1 https://resh.edu.ru

MMPOCTPAHCTBE; MAapAJUICIIbHOCTb TpéX MMpsAMBIX
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[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B

13 npocrpaHcTse: [IapamienbHOCT IPSAMON U https://resh.edu.ru
IIJIOCKOCTHU

14 VYTIi1bl ¢ cOHanpaBiIE€HHBIMUA CTOPOHAMHU https://resh.edu.ru

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE https://resh.edu.ru

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE https://resh.edu.ru

17 [TapamienpHOCTD MIIOCKOCTEN: MapaliebHbIe https://resh.edu.ru
IUIOCKOCTH

18 CBolicTBa napasuieabHbIX IIOCKOCTEN https://resh.edu.ru

19 [Tpocreiinue npocTpaHCTBEHHBIE PUTYPBI HA https://resh.edu.ru
IUIOCKOCTH: TETPA3P, KyO, napaiesienumne

20 [TocTpoenune ceueHmit https://resh.edu.ru

21 ITocTpoenue ceueHuit https://resh.edu.ru
KonTtponpsHas padora no teme "[Ipsimblie u

22 IUIOCKOCTH B npocTpaHcTBe. [lapaiiensHocTs
MPSAMBIX U IJIOCKOCTEH"

23 [IeprieHAUKYIAPHOCTD NMPAMON U IIJIOCKOCTH: https://resh.edu.ru
NEPIEHAUKYJISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K https://resh.edu.ru
IIJIOCKOCTH

o5 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K https://resh.edu.ru
IUIOCKOCTH

26 [Ipu3Hak nepnesauKyJIApHOCTH IPAMON U https://resh.edu.ru
IIJIOCKOCTH

97 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON U https://resh.edu.ru
IIJIOCKOCTH

28 TeopeMa 0 IpsAMO¥ EPIIEHAUKYISIPHOU https://resh.edu.ru
IIJIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYIISIPHON https://resh.edu.ru
IIJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU https://resh.edu.ru
IIJIOCKOCTH
IlepnieHAUKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT

31 TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOH 10 https://resh.edu.ru
IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT NMPAMOU 110 https://resh.edu.ru
IIJIOCKOCTH
IlepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH /IO THIOCKOCTH, PACCTOSTHHE OT MPSIMOH 10 https://resh.edu.ru
IIJIOCKOCTH
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10

IIJIOCKOCTH
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35

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMON U
IJIOCKOCTBIO

https://resh.edu.

36

37

JIByrpaHHbIi yToJ, JUHEHHBIA YTOJl IBYTPAHHOTO
yria
JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO
yria

https://resh.edu.

https://resh.edu.

38

39

40

[lepneHqUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYIISIPHOCTH JBYX IJIIOCKOCTEH
[lepneHauKyISIpHOCTD MJIOCKOCTEM: IPU3HAK
NEPHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH
[lepneHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEPHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH

https://resh.edu.

https://resh.edu.

https://resh.edu.

41
42

Teopema 0 TpEX nepHneHAUKYIPaAx

Teopema o Tpéx nmepneHAUKYIIpax

https://resh.edu.

https://resh.edu.

43

44

45

Teopema o0 TpEX nepneHaUKYISIpax
KonrponbHas pabora no remam

"IlepneHAUKYISPHOCTD NPSAMBIX U INIOCKOCTER" U
"Vl MEXAY IPAMBIMU U INIOCKOCTAMHA"

ITonsarue MHOIr'OrpaHHuKa, OCHOBHBIC 3JICMCHThLI

MHOTI'OT'paHHHUKA, BBIITYKJIBIC U HECBBIITYKIJIbIC
MHOTI'OI'PaHHHUKH pa3BépTKa MHOI'OI'paHHHUKa

https://resh.edu.

https://resh.edu.

46

[Ipu3ma: Nn-yronpHas npu3Ma; rpaHd U OCHOBAHMS
NPU3MBI; IPsIMast 1 HAKJIOHHAS TPU3MBI; OOKOBast
U I10JIHAs [IOBEPXHOCTH IIPU3MBI

https://resh.edu.

47

48

49

50

[Tapamienenunen, IpsIMOYTrOJIbHBIN
napaJuleIenunes] U ero CBOMCTBa
[Tupamuia: N-yroypHas nupamMuaa, rpaHy u
OCHOBaHME MHPaMHJIbl; OOKOBas M MOJIHAS
MIOBEPXHOCTb TUPAMU/IbL; IPABHIIbHAS U
yCeuE€HHas MUPAMUIA

[IpaBunbHBIC MHOTOTPAHHHUKHU: TIOHATHE
HPaBUIBHOTO MHOTOTPaHHHKA; TIPaBUIIbHAS
IpHU3Ma U IpaBUiIbHAs HPaMUJA; TIPaBUIbHAs
TpEeYroJbHas MUpaMUia U TIPABUIBHBIN TETpasap;
KyO

[IpencraBineHue o NpaBUIbHBIX MHOTOTPaHHHUKAX:
OKTas3JIp, OACKadAP U UKOCAP.

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax,
napajuieienuneaax, NpaBuIbHbIX
MHOT'OI'PaHHHUKAX

https://resh.edu.

52

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JAuaroHajiu, yTiibl

https://resh.edu.
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[Tnomanbs 60KOBOM MOBEPXHOCTU U MOJIHON
53 HOBCpXHOSTI/I IpsSMOit HpI/ISMBI,U TUTOIIAb 1 httos://resh.edu.ru

OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH

MPSMON MPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTU M MMOBEPXHOCTH
54 MPaBWIBLHON IUPAMHUJIBI, TEOPEMA O TUIOLLAIN 1 https://resh.edu.ru

OOKOBOI IIOBEPXHOCTH YCEUEHHON MUPaMUJIbI
55 KoHnTtposnbHas paborta o teme "MHOrorpaHHUKH" 1
56 [TonsTue 06 06BEMeE 1 https://resh.edu.ru
57 O0BEM TMpamMu bl 1 https://resh.edu.ru
58 O0bEM nupamu/Ibl 1 https://resh.edu.ru
59 O0BEM TMpamMu bl 1 https://resh.edu.ru
60 O0BEM TUpamMu bl 1 https://resh.edu.ru
61 O0BbEM IpU3MBI 1 https://resh.edu.ru
62 O0BbEM TPU3MBI 1 https://resh.edu.ru
63 O06BEM pu3MBI 1 https://resh.edu.ru
64 Kontponbhas pabota no reme "OOBbEMBI 1

MHOTOTPaHHUKOB"
65 [ToBTOpeHue, 0000IIEHNE CUCTEMATH3AIHS 1

3HaHuH. [locTpoeHune ceueHnii B MHOTOTpaHHUKE

[ToBTOpeHue, 06001IeHNE CCTEeMaTU3 AU
66 3HaHUM. Beranciienue paCCTOSiHI/II‘/JII MEXY ABYMs 1

TOYKaMH, OT TOYKH JIO TPSIMOH, OT TOYKH J0

TUIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMUCS TPSMBIMU
67 HroroBast kKoHTpoIbHAs paboTa 1

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS

3HaHUH. BeIYKCIIEHNE YIIIOB: MEXKIY
68 CKPEIIMBAIOIIUMHUCSA IPSIMBIMU, MEKIY MPSIMON 1 1

IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXAY

IUIOCKOCTSIMU

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. Maremaruka: anredpa U Hauajaa MaTeMaTHUYECKOrO aHaiIM3a, reomerpus. ['eomerpus.
10-11 xmacc. YueOnuk. ba3oBeiit u yriny6néunsiii ypouu/ Atanacst JI.C., byty3oB
B.®., Kagomues C.b. u ap.; AkimmonepHoe o6iiectBo "U3narensctBo "IIpocsenienue

2. I'eomerpus. unaktuueckue matepuaibl. 10 kinacc. ba3oBblit 1 npoUIbHBIM
ypoBuu./b.I'. 3uB; AkunonepHoe obmectBo "MU3narensctBo "IIpocsenieHue"

METOIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

n

1. Meroaunueckoe mocodue K MpeaMeTHON TMHUN yaeOHuKoB 1o reometpuu JI. C.
Aranacss, B.®.byry3osa, C.b.Kagomuesa u ap.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

www.fipi.ru
WWW.rustest.ru
https://eqe.sdamgia.ru/

https://resh.edu.ru



https://www.google.com/url?q=http://www.fipi.ru&sa=D&usg=AFQjCNHw7jOQ9IRP3UL3fgmt5piGTNqp1A
https://www.google.com/url?q=http://www.rustest.ru/&sa=D&usg=AFQjCNH8kG87N6f4EzZEenAEmv-l1iYhqg
https://ege.sdamgia.ru/
https://resh.edu.ru/

