01 HI9HOdhA $T0T —€70T

CHAOHHUIIAIHRIR | eHUA R\ edIULRLR(
IDIMLBIWOLBIW dIr91UhA :Irerogedeed
O0RIM ()|
J01D

‘g F0EALAq )’ HEIBHRLY JRBIN ()] «BHALIW0d » )N A
701 9 BIBh $¢ ‘OINAIH 4 dBh

BUALOWO0I |
Aronradu ou enwwediodu sBehooeg

. s . — "1 €20C o <gg»lo
I€20T X 1 €20¢ XG S oF 2 /o rodorod]

. /
/WA C9OHEIR [/ ~Ji2 7977 - /N rodorody]
i /'Y A edouiredAny/ = Z /' 1'1r edoeAQIre]] /

«0SaN MOD» A0IW doraduyr d9A on edordodur ‘weg OW 91r2LAYOHS, mm
«OIVIDKAAI1A» «OHVEO0DVIIO «OHVEOIVIF 100>

«(S s\ erodm BeHAIrdLeg0£ed903MQ0 BEHIIA )»
IMHIKAIAhA 20HIIrd Led0E£dQ0IMQO JOHLIKI0IQ JOHILBHHIHHATA]




Y01 MITHORA $707 —€707

BHAOHHUIIAIHRIR | eHUARA vaouIreLed
UMULBNOLBW 9ILURA :IreLogedee

QORI [ ]

D01D

‘O’ H0EALA] “*)° HBIBHRLY I || «BHALIWO0d P :INA
01 9 BdBh $¢ ‘OINAI9H € dkh |
BUdLONWO0I |
Aronradu ou ewnwediodua Benooeg

€0 YO  «Jf »10

/- aN roxorod[|

137U AR (e 16207 %0 «Qg »

/N A PEOHROR [/ : 37 J s\ rroxorod|

: / y /'V' A eEOMIRdUNY/ /4] /" I'If eg0eAQIre]]] / \
«)SIN MOD»” A09IN dorsaduy’ dgA ou a%ﬁon.ﬁ%&ﬂm OIN IU3LHI0ONAY
“«OIVIKJIAI LA 1ol “OHVIODVIr10D” “OHVIODVI'10D»

«()S 3\ errodm BeH4IrdLeg0eedQ09MQO BBHIIA )»
IHHIINAIAh A J0HIIrILBE0£BdQ0IMQO JOH LINII0IQ JOHIL B ITHITHHAA]




PaGouas nporpamma yueGHoro kypcea «I'eomeTpus» 6azororo yposus aias 10-11-x kiaccos

IHosicHuTEILHAY 3aIUCKA

Pabouas nporpamma y4ebroro kypca «I'eomerpus» 6azoBoro ypoeus mis o6yqarommxcs 10—11-x knaccos
MBOYVY «Cpennss mxona Ne 50» pa3paborana B COOTBETCTBHH C TpeGOBAHUAMH:

o @enepanpHoro 3akona o1 29.12.2012 Ne 273-®3 «O6 obpasosannu B Poccuiickoit ®eneparmmy;

e npukasza MunoOpHayku ot 17.05.2012 Ne 413 «OG6 yTBepiIeHHH (eepaTbHOro rocyAapCTBEHHOTO
oﬁmeBaTeanoro cTanjapra CpeIaHero 061[161‘0 06pa3onaﬂna» (c H3MCHCHHAMH. BHCCCHHBIMHA
npukasom Munnpocsemenus ot 12.08,.2022 Ne 732);

» npukasa Munnpocsemenns ot 18.05.2023 Ne 371 «O6 yrBepkaeHun (henepanbHoit 06pa3oBaTebHOM
TIPOrpaMMEI CpeIHEro ob1mero ob6pa3oBaHus»;

» npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yreepxnenuu [Topsika opraHnu3aiuy 1
OCYLIECTBIICHHA 06pa3oBaTe/IbHON AEATEIBHOCTH 10 OCHOBHBIM 0011e00pa3oBaTebHbIM
nporpaMmmam — 06p3.3OBaT€JTbeM nmporpaMmMamM Ha4dajlbHOI'O OGLLICFO, OCHOBHOI'O 0611161"0 H
cpeanero obmero o6pa3oBaHus»;

o CI12.4.3648-20 «CaHuTapHO-3MHAEMHOIOIHYECKHE TPEGOBAHUS K OPraHA3AIMAM BOCIIUTAHUA H
00y4eHHA, OT/IbIXa U 03JOPOBICHUA AETEH U MOJIOAEKH), YTBEPKACHHBIX IIOCTAHOBIEHHEM [JIABHOIO
caHuTapHoro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urueHnyeckre HOpMaTHBEI ¥ TpeGOBaHus K 0becTieYeHuto 6e30MacHOCTH U
(um) 6e3BpeTHOCTH [UTA YelioBeKa (paKTOpOB Cpejibl OOUTaHHs, YTBEPXKIEHHBIX IOCTAHOBJICHHEM
TJIABHOI'O CaHMTapHOro Bpada ot 28.01.2021 Ne 2;

* KOHIIEIIHH Pa3BHTHI MaTeMaTH4ECKOro 06pa3oBaHus, YTBEPKICHHON PAaCIOPSIKEHHEM
[TpaBsuTenscTBa oT 24.12.2013 Ne 2506-p;

¢ yuebHOro niana cpeanero obiero o6pasoBanus, yTeepkaeHHOro npukazoM ['BOY «Cpemass mxona
Ne 1» o1 31.08.2023 Ne 175 «O6 yTBepiaAeHUH OCHOBHOH 06pa3oBaTe/IbHON IIPOrpaMMBbl CPEIHETO
obmero o6pazoBaHus»;

* (enepanpHo# paboueii mporpaMmel yuebHOro Kypea «I'eoMeTprs», KOTOPBIHA BXOIUT B COCTaB
y4ebHoro npeaMera «MaremaTukay.

Pabouas nporpaMma opreHTHpOBaHa Ha LEJIEBbIE IPHOPHUTETHL, CHOPMYTHpOBaHHBIE B (heepanbHoi pabodei
IporpaMme BOCIIUTaHus U B pabodel nporpamme Bocnutanua MBOY «Cpennss mkona Ne 50».

Pa6ouas nporpamma y4eGHoro kypca «I'eomeTpusa» Ga3oBoro yposHs s o6ydarommxcs 10—11-x Kiaccos
paspaborana Ha ocHOBe DelepalbHOrO roCyIapCTBEHHOTO 06pa30BaTeNBLHOTO CTAHAApPTa CPEHEro 0OMIEero
00pa3oBaHys, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEGOBAHMUA, IIPEIBABISEMBIX K MATEMATHIECKOMY
006pa3oBaHHIO, ¥ TPAJHINK POCCHICKOro 0Opa3oBanus. Peanmusamms nporpaMMel 06eCTIeYHBAET OBIAICHHE
KIIHOYEBEIMH KOMIIETCHIIHAMH, COCTaBIIAIOIITUMHA OCHOBY IJIA CaMOPa3BHTHA W HEINIPEPBIBHOI'O oﬁpaaonaHHa,
LIEJIOCTHOCT OOIIEKYIbTYPHOIO, IHYHOCTHOTO U [I03HABATEILHOTO PA3BUTHS IMYHOCTH O6YJaIOIMUXCS.

BaxHocTh yue6HOro Kypca reoMeTpUE Ha YPOBHE CpeHero obmero o6pazoBaHus 06yCIOBIEHa IPAKTHYECKOM
3HaYUMOCTBIO METANPEIMETHBIX U IIPEAMETHBIX PE3YIbTATOB 00Yy4EHHA FCOMETPHH B HAlIPaBICHHH
JIMYHOCTHOTO pa3BUTHsA obydaromuxcs, GopMupoBanus GyHKIHOHAIBHON MAaTEMaTHYECKOW IPAMOTHOCTH,
H3yYeHHs APYTHX y4eOHBIX JUCIHUIUIAH. Pa3BuTHE y 00yYaiommXCst IPaBUIILHEIX PEICTABIEHHHN O CYITHOCTH
¥ TPOMCXOKICHUH T€OMETPHYECKHX abCTpaKIlii, COOTHOIIEHUH PEAbHOTO W HIEATLHOTO, XaPAKTEPE
OTPaKCHUA MAaTEMaTHYECKON HAayKOH SIBIIEHHH ¥ NIPOLIECCOB PeaIbHOIO0 MUPA, MECTE TEOMETPHH B CHCTEME
HAyK M pOITH MaTEMaTHYECKOTr0 MOJIEJIMPOBaHMs B HAYYHOM MO3HAHMM M B MIPAKTHKE CIIOCOGCTBYET
(bOpMHPOBaHHIO HAYYHOTO MHPOBO33PEHMS yUAIIMXCS, & TAKKE KAYECTB MBIIIICHHS, HEOOXOMMMBIX IS
aJanTalyy B COBPEMEHHOM 00IIECTRE.

I'eoMeTpus siBisieTcs OMHUM M3 6a30BBIX IPEIMETOB Ha YPOBHE CPETHETO 06IIero o6pa3oBanus, Tak KaK
00€ecneynBaeT BO3MOKHOCTE U3YUYCHHA KaK JTHCIHIIJIHH eCTSCTBeHHO-HaY‘-IHOﬁ HaIrpaBJICHHOCTH, TaK H
T'YMaHUTApHOH.



Jloruyeckoe MbluIeHHe, GOPMUPYEMOE IPH H3YYEHHH 00YJAIOIIMMHUCS TOHATHHHBEIX OCHOB F€OMETPHH
NIOCTPOEHHH HETIOYKH JIOTHYECKUX YTBEPKICHUHM B XOJ€ PELICHHS TEOMETPHYECKHX 3a/1a4, YMEHHE BBIIBUTATh
U ONpOBEPraTh rUMOTE3BI HCIOCPEACTBEHHO HCTIO/IB3YIOTCA ITpH pCHICHHH 3a1a4 €CTCCTBCHHO-HAYYHOT O
IIMKJIa, B YACTHOCTH M3 Kypca GHHU3MKH.

VMeHue OPHEHTHPOBATHCA B IMIPOCTPAHCTRE UT'PAeT CYHMIECTBEHHYIO pOIIb BO BCEX obnacTax ACATCIIBHOCTH
HeJl0BEKa. OpHeHTal[HH YECIIOBEKA BO BPEMEHH H MpOCTPAHCTBE — HCO6XOJIHMOC YCIIOBHE €r0 COHAIBEHOI'O
ObrTHsI, pOpMa OTpaskeHHs OKPYIKAIOIIETO MHPa, YCJIOBHE YCICIIHOIO IO3HAHHA H AKTHBHOTO IIpeoGpa3oBanm
AeHCTBUTENBHOCTH. OniepMpOBaHKME IIPOCTPAHCTBEHHBIMU 00pa3amMy 00beIuHsET Pa3HEIe BU/ILI YUeOHOl 1
TPYAOBO# JCATEIBHOCTH, ABJIACTCA ONHUM M3 TPOGECCHOHAIBHO BAXKHBIX KA4ECTB, [I03TOMY aKTyaslbHa 3aj1a4a
(opMHpOBaHKs y 06y4arOMIMXCS IPOCTPAHCTBEHHOTO MBIILTIEHHS KAK PA3HOBHIHOCTH 06PAZHOTO MBIIIICHUS
— CYIIECTBEHHOT0 KOMIIOHEHTA B MOATOTOBKE K MPAKTHYECKOM AEATENLHOCTH IO MHOTHM HaIIPaBIICHHSM.

Llenb ocBoenus nporpammel yaeGHoro kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 06yueHHs —
o6meo6pasoBarenbHOE H OOIIEKYILTYPHOE pa3BUTHE 06YYarOMMXCA Yepe3 06ecedeHHe BO3MOKHOCTH
NpHOGPETEHHS ¥ HCTIOJIB30BaHMS CHCTEMATHYECKHX F€OMETPHYECKHX 3HAHUM U JICHCTBH, CrIelHpHIHBIX
TCOMCTPHH, BO3MOXHOCTH YCIIELTHOI'O IPOJOLKEHHS 06pa30BaHus 10 CHENUATBHOCTSM, HE CBSI3aHHBIM C
NPUKIIATHBIM HCTIOTB30BAHHEM FEOMETPHH.

IIporpamma no reomeTpus Ha 6a30BOM ypOBHE NpeHA3HAYEHA IUTA 00YYAIOIMXCS CPEIHEH IIKOIBI, HE
HCIBITBIBABIIMX 3HAYUTENIBHBIX 3aTPYJHEHUH HAa YPOBHE OCHOBHOTO obmiero obpazosanus. Takum oGpazom,
obyyarommecs Ha 6a30BOM ypOBHE HOIKHBI OCBOHTH OBIIHE MATEMATHYECKHE YMEHHMA, CBA3AHHBIE CO
crienMpuKoi reoMeTpHH i HeOOXOAUMBIE [ KHU3HH B COBpeMeHHOM obmmecTse. Kpome 5T0r0, OHE HMEIOT
BO3MOJKHOCTb H3Y4YHTh Nr€OMETPHIO Hosiee riryboKo, eciii B JalbHeHIIeM BOSHHKHET HEOOXOIMMOCTD B
I€OMETPHYECKHX 3HAHUAX B TPOGECCHOHANBHOM AeATEILHOCTH.

JlocTixeHHe 11T OCBOSHHUS IPOrpaMMbl 06eCieunBaeTCs peleHHeM COOTBETCTBYIOMIMX 3a/1a4.
ITpuopuTeTHEIME 3a1auaMu OCBOeHHS Kypca «I 'eomerpum» Ha 6a30BoM yposHe B 10—11-x Kraccax sBISIOTCS:

¢ (opMupoOBaHHE NPeCTABIEHHS O TEOMETPHHU KaK YaCTH MHPOBOM KyJIbTYPBI H OCO3HaHHE €€
B3aHMOCBSI3H C OKPYKalOIMIMM MHAPOM;

* (opmupoBanHe IpeACTaBICHH. O MHOTOTPaHHHKAX M TeJIaX BPALICHHA KaK O BaKHEHIIAX
MaTEMaTHYECKUX MOJIEJIAX, MO3BOJIAOLIMX ONKMCHIBATE H H3Y4aTh Pa3sHbIE ABICHHUS OKPYKAIOIIEro
MHpa;

» (bopMHEpOBaHKME yMEHHUS PACIIO3HABATEL HA YEPTEKAX, MOJIEAX H B PEaTbHOM MHPE MHOTOIPAaHHHUKH U
TeJla BpallleHH;

* OBJIAJICHHE METOJJaMH PELICHHA 3a/1a4 Ha IIOCTPOCHUA Ha H306pakeHUAX IPOCTPAHCTBEHHBIX (PUryp;

. (bOPMHpOBaHHC YMEHHs OIIEpHPOBATh OCHOBHBIMH IMOHATHAMH O MHOI'OI'paHHHKax H TE€lax BpalllCHUA
U UX OCHOBHEIMH CBOMCTBAMH,

¢ OBJIa/ICHHE AITOPHTMaMH PELICHHS OCHOBHBIX THIIOB 3a/1a4; GOpMHpPOBAHHE YMEHHUA IPOBOAHTH
HECJIOJKHBIC J0Ka3aTE/IbHBIE PACCYKICHHA B XOJI€ PEIICHHA CTEPEOMETPHYECCKUX 3a1a4 ¥ 3a1a4 C
NPaKTHYECKHUM COJIEPKAHUEM;

* Pa3sBHTHE HHTCIUICKTYAJIbHBIX H TBOPYECKUX CIIOCOOHOCTEH 00yYarOIUXCsl, TO3HABATEIEHOM
aKTUBHOCTH, HCCJIE[IOBATEILCKHX YMEHHH, KPUTHYHOCTH MBIILILICHHUS,

» ¢GopmupoBaHue HYHKIHOHATEHON IPAMOTHOCTH, PEIEBAHTHON T'€OMETPHH: YMEHHE Pacrio3HaBaTh
IIPOSIBJICHUS FT€OMETPUYECKHX NIOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B peallbHBIX JKH3HEHHBIX
CUTYalUsIX U IIPU H3YICHHUH JIPYTHX YYEOHBIX MPEIMETOB, IPOSBICHUS 3aBHCHMOCTEH 1
3aKOHOMEPHOCTEH, POPMyTHPOBATh HX Ha A3BIKE TEOMETPHH U CO3/aBaTh T€OMETPHYECKHE MOJIEIH,
IIPAUMEHATH OCBOCHHBIH N'€OMETPHYECKHH annapar JJIsl pelIeHHs IPaKTHKO-OPUEHTHPOBAHHBIX 3a/1ad,
HHTEPIPETHPOBATh M OLICHHBATH [1OJYYEHHBIE PE3Y/IbTATHI.

OTnM4uTeNbHOM 0COGEHHOCTHIO MPOrPAaMMEI SBJIAETCS BKIIOYEHHE B KypC CTEPEOMETPHH B HAYAJIE €r0
H3YYEHHUS 3a/1a4, PeIIaéMbIX HA yPOBHE HHTYHTHBHOTIO TIO3HAHHS, M ONpPE/IE/ICHHBIM 06pa3oM OpraHH30BaHHAs
paboTa Ha/l HHMH, 9TO CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO | MPOCTPAHCTBEHHOTO MBIILIEHHS, CTHMYIAPYET
MPOTEKAHWE HHTYHTUBHBIX NPOLIECCOB, MOTHBUPYET K JAIbHEHIIIEMY H3YYEHHIO TTPEIMETA.



[IpeamodTenue OTAAETCs HarJIsAHO-KOHCTPYKTHBHOMY METOY 00Y4EHHs, TO €CTh TEOPETHIECKHE 3HAHUSA
MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTD MPEIMETHO-TIPAKTHYECKOH JIesTenbHOCTH. Pa3BuTue
IIPOCTPAHCTBEHHBIX TIPE/ICTABIEHHH Y yJaIHXCs B KYPCE CTEPEOMETPHH IPOBOJUTCS 38 CUET PELICHHMs 33134

Ha CO3JaHKe IPOCTPAHCTBEHHBIX 00Pa3oB  3aJa4 Ha ONEPHPOBAHHME IPOCTPAHCTBEHHBIMH 00pa3aMH.
Co3panue 06pasa MPOBOAUTCA ¢ ONOPOH Ha HAIVIAJHOCTE, & ONEPUPOBaHHE 06pPa3OM — B YCIIOBHSAX OTBIICYCHHUS
OT HarJBiAHOCTH, MBICJICHHOI'O H3MCHCHHWUA €I'0 HCXOJHOTO COACPKaHKA.

OCHOBHEIE COJiepKaTellbHbIe THHHH Kypca «'eomeTpuu» B 10—11-x kinaccax: « MHOrorpaHHuKm», «IIpsmbie u

IIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpallcHHA >, ((BCKTODI)I H KOOPDOHHATHI B MPOCTPAHCTBEY. G’O]JMH]JOB&HHG
JIOTHYECKHX YMeHHﬁ pacnpenensaeTcsa He TOJNBKO MO COOEPKATENEHBIM THHHAM, HO U 11O ToJaM OGYIIGHH_SI Ha

YpOBHE cpenHero obmero o6pa3oBaHus.

Copgepxanue 00pa3oBaHUsA, COOTBETCTBYIOLIEE IPEAMETHBIM PE3y/IbTaTaM OCBOCHHs paboyei MporpaMmel,
pacrpeeleHHBIM I10 rojiaM 00y4eHHs, CTPYKTYPHPOBAaHO TaKuM 00pa3oM, 4ToObI OBJIAJICHHE
TFEOMETPHUYSCKHMH MOHATHAMH M HAaBBIKAMH OCYIIECTBIIANIOCH MOCIEI0BaTeIbHO H NMOCTYNATENILHO, C
COOTIO/ICHHEM ITPHHIMITA TPEEMCTBEHHOCTH, YTOOB! HOBBIE 3HAHHS BKIIFOYATHCh B O0IIYIO CHCTEMY
FCOMETPHYCCKUX IPEACTABICHHN 00yJaroNIMXCs, pacluupsai U yriryossas ee, o06pa3ys NpoYHbIe
MHOX€eCTBEHHEIE CBS3H.

Ha u3ydyenue reoMeTpuu oTBOAMTCS 2 yaca B Hejemo B 10-M kinacce U 1 yac B Heznemo B 1 1-M Kiacce, Bcero 3a
naBa roga oby4yenus — 102 yueOHbIX daca.

Jig peanu3aluy NporpaMMbl HCHOB3YIOTCH Y4eOHUKH, JONMYIIEHHBIE K HCIIOJIb30BAHUIO [IPH pealld3alliy
HMEIOIIHX IrOCYJapCTBEHHYIO aKKpEeIHUTAlHIO 00pa3oBaTeIbHLIX IPOrPaMM Ha4albHOrO 0OIIEro, OCHOBHOTO
obuiero, cpenHero obmero o6pazoBaHus OpraHU3alMsIMH, OCYIIECTBIISIONIMMH 00pa30BaTEIbHYIO
ZIeATeNBLHOCTE, pukazoM Munnpoceemenus ot 21.09.2023 Neo 858:

o Maremaruxa. ['eomerpus, 10 -11xnacc JI.C. Aranacss, B.@.byby3os AO «M3narenscTBo
"[TpocBemenue"»;
DNIeKTpOHHBIE 06pa3oBaTelibHbIE PECYPCHl, JOIYIIEHHBIE K HCIIOIb30BaHUIO TIPH peann3aliii HMEIOLIHX
rocyIapCTBEHHYIO aKKpeIUTaIHI0 06pa30oBaTebHBIX IIPOrPaMM Ha4albHOTO 0OIIEero, OCHOBHOIO OOIIETO,
cpeanero obmero obpasoBanus npukazoM Munnpocsemenus ot 02.08.2023 Ne 653:

e DnexTpoHHEIH 0bpazoraTenbHEI pecype «lomammnue 3ananus. Cpennee obmee obpazoranue.
I'eometpus», 10—-11 knace, AO «MU3narensctBo "IIpocBemenue’»;

Ili1anupyemsie pe3yabTaThl 0CBOEHUS Y4EOHOIO
Kypca

JINYHOCTHBIE pe3yJibTaThI

JInaHOCTHBIE pe3yIbTaThl OCBOCHHUS MpOrpaMMbl y4eGHOro Kypca «I eoMeTpus» XapaKTepU3yOTCS:
I'pakaaHcKoe BOCIIHTaHHE:

chopMHPOBAHHOCTEIO IPaKAAHCKOM MO3UIKH 06YYAIOIIErocs Kak aKTHBHOTO H OTBETCTBEHHOIO WIEHA
pOCCHf:ICKOI‘O onecha, npeacTaBjleHHEM O MaTEMaTHYECKHX OCHOBax IPYHKIIHOHHPOBaHHSI PasIHYHBIX
CTPYKTYD, SIBIIEHHH, POLIETYP rpa)kaaHCcKoro obmecTsa (BBIOOPHI, OMPOCH! H IIP.), YMEHHEM

B3aHMO,E[eﬁCTBOBaTB C CONHAJIbHBIMHA HHCTHTYTaMH B COOTBETCTBHH C HX (byHKI_[HH:MH H Ha3Ha4YCHHECM.

IlaTpHoTHYeCcKOe BOCIIHTAHME:

chOPMHPOBAHHOCTHIO POCCHHCKOM TP TAHCKOM HIEHTHYHOCTH, YBAKEHHS K MPOLIJIOMY ¥ HACTOSIIIEMY
POCCHHICKOM MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHSM POCCHHCKHX MaTEMaTHKOB H



pOCCHﬁCKOﬂ MaTeMaTHYeCKOH IIKOJIbL, K UCIIOJIE30BAHUIO 3THX JIOCTHKEHUH B JpYTUX HayKax, TEXHOJIOTHAX,
chepax 5KOHOMHKH.

JIYXOBHO-HPABCTBEHHOT0 BOCTIHTAHHUS:

0CO3HAHHEM JyXOBHBIX LIEHHOCTEH POCCHHCKOro Hapoja; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHHA,
ITHYECKOI0 [MOBeIeHUs, CRI3aHHOIO C MPaKTHYECKUM TMIPUMCHEHHUEM HOCTH)KCHH'F! HayKH H NEATEIIBHOCTBHO
YYEHOT0; 0CO3HAHMEM JIMYHOTO BKJaJa B IOCTPOCHHE YCTOHIHBOro Oyayrmero.

ICTETHYECKOE BOCIHTAHHE:

3CTETHYECKMM OTHOIIEHHEM K MHPY, BKIIIOYAs SCTETHKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad,
pelIeHHH, PacCyKAEHHH; BOCIPUMMYMBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHBIX BH/I0B HCKYCCTBA.

DuznvecKoe BOCIHTAHHE:

copMUPOBAHHOCTBIO YMEHHS TIPUMEHATh MaTEMATHYCCKHAE 3HAHHUS B HHTEPECaX 3/10pOBOTO H 6e3omacHoro
oOpa3a #Kn3HH, OTBCTCTBCHHOTO OTHOLICHHA K CBOEMY 30POBEIO (3A0POBOC IIHTAHHME, cOaaHCHpOBaHHEIA
PEXHUM 3aHSTHH M OTIbIXA, pETyJIApHas QU3MUECKast aKTUBHOCTD); (hu3ruecKoro COBEpIIEHCTBOBAH!S, TPH
3aHATHAX CIIOPTHBHO-030POBHTENBHOHN JEATENEHOCTEIO.

TpynoBoe BocnuTanue:

FOTOBHOCTBIO K TPY/LY, OCO3HAHHEM LIEHHOCTH TPYHAOIIO0HS; HHTEPECOM K pasjiM4HbIM Chepam
npodecCHOHAIBHON JeSTEIBHOCTH, CBA3AHHBIM C MATEMAaTHKOH H €€ MPHIIOKECHAAMH, YMEHHEM COBEpIIATh
OCO3HaHHBIA BBIOOp OyayleH PodeccHH U pealn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC IJIAHbI; TOTOBHOCTHIO H
COCOBGHOCTHIO K MaTeMaTHYeCKOMY 06pa3oBaHHIO H caM000pa30BaHKIO Ha MPOTAKEHHH BCEH KH3HH,
FOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHHH IIPaKTHYECKHX 3a/1a4 MATeMaTHIeCKON HalPaBIeHHOCTH.

IKOJOrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO FKOJIOTHYECKOM KYJIbTYPBl, IOHUMAHHWEM BIIHSIHUS COIHATbHO-9KOHOMHYECKHX
IIPOLIECCOB HA COCTOSHAE TPUPOIHOM M COLMATBHON CPE/Ibl, OCO3HAHHEM III00aNbHOTO XapaKTepa
3KOJIOTHYECKHX MPOOJIEM; OPHCHTAIlMEH Ha IPUMEHEHUE MAaTEMATHYECKHX 3HAHUH JUIA PEIICHHUA 3a/1a4 B
061acTH OKpYIKArOIEH CPeibl, MJIAHWPOBAHKS MTOCTYTIKOB U OIIEHKHA WX BO3MOXMHbBIX [IOCJIEACTBAM JUIS
OKpYXKalolIeH Cpebl.

HEHHOCTH HaAY4YHOr'o NMO3HAHHH!

c(hOpPMHPOBAHHOCTHEO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BHTHS HAYKH H
0OIIECTBEHHOM TPAKTHKH, IOHUMAHHEM MAaTEMaTHYECKO#H HayKH Kak C(epbl 4eTOBEYSCKOH NesITEIbHOCTH,
3TAIOB €€ Pa3BUTHs H 3HAYMMOCTH LA Pa3BUTHA IMBHIIM3ALMH; OBJIQICHHEM A3bIKOM MATEMATHKH 1
MaTeMaTH4YeCKOM KyJIbTYpOH Kak CPeACTBOM MO3HAHUSA MHUPa; TOTOBHOCTBIO OCYIIECTBIATE MPOEKTHYIO H
HCCIIEIOBATEIIbCKYIO AEITETbHOCTh HHAMBHIYAIBHO M B IPYIIIIE.

MeTanpeaMeTHbIe Pe3yJbTaThI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHUS IIPOrpaMMB! y4ebHOro Kypca «I'eoMeTpHs» XapakTepH3yloTCs
OBJIaJICHHEM YHHBEPCATbHBIMY MO3HABATEIbHBIMH JIEHCTBHIMH, YHHUBEPCATbHBIMA KOMMYHHUKAaTHBHBIMA
NEUCTBHUSIMH, YHHBEPCAIBHBIMH PETyISTHBHBIMH JI€HCTBHAMHU.

1) YHuBepcanbHBIe MO3HABATENbLHbIE IEUCTBHA, 06ecnednBaioT GopMUpOBaHHE 0a30BbIX KOTHHTHBHBIX
IpOLECCOB 00yUarOmMuUXCs (OCBOEHHE METO/IOB MO3HAHHS OKPYKAIOIIEro MUpa; MPHMEHEHHE TIOTHYECKHX,
HCCIIEI0OBATEIbCKUX ONepaluii, yMeHui paboTtath ¢ HHGOpMAaIHEH).



Ba3soBble Jloru4eckne neicrens:

® BBUIBJ/IITH H XapaKTEPHU30BAThL CYIIECTBEHHEIE IIpPH3HAKHA MaTEMaTHYCCKHUX OG'LGKTOB, HOHﬂTHﬁ,

OTHOLICHHH MEXITy TIOHATHAMH; (JOPMYITHPOBATE ONpEIENEHNs TTOHSTHIA; YCTAHABIIHBATE
CYIIECTBEHHRIN PU3HAK KJIACCHPUKAIMH, OCHOBAHHS /IS 00O6IIEHNS U CPaBHEHHA, KPHTCPHH
IIPOBOIMMOTO aHAJTH3a;

* BOCHIPHHHMATh, (JOPMYIHPOBATH H NPEOOPA3OBLIBATE CYXKICHHS: YTBEPIUTEIHHEIE 1 OTpHILIATENILHEIE,
€IMHUYHBIE, YaCTHbIE U 06IIKE; YCIOBHEIE;

* BBUABJIATH MATCMAaTHICCKHE 3aKOHOMEPHOCTH, B3aHMOCBA3H H IIPOTHBOPCYMS B (DAKTaX, JAHHBIX,
HAOIOIEHASIX ¥ YTBEPXKIEHUSX; IPe/IIaraTh KPUTEPHH JUTS BEISBICHHS 3aKOHOMEPHOCTEH 1
IIPOTHBOPEYHH;

* JIeJaTh BBIBO/BI C UCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H MHAYKTHBHBIX YMO3aK/IIOUEHHUH,
YMO3aKITFOYCHHMU 10 aHAJIOTHH;

* MPOBOJHMTHL CAMOCTOSATENIBHO J0KA3aTEIbCTBA MATEMATUYECKHX YTBEPHKACHHHM (IIPSAMBIE H OT
NPOTUBHOTO), BRICTPAMBATh apPI'yMEHTALMIO, IPHBOAUTH IIPUMEDPEI B KOHTPIIPHUMEPEI; 000CHOBBIBATE
COOCTBEHHBIC CYKICHHS U BBIBOJIBI;

* BBIOHpATH CIOCO6 pemenus yuebHOM 3a1a4u (CpaBHUBATh HECKOJILKO BAPHAHTOB PELICHHS, BEIGHPATH
HanboJlee NOXOAANINH C yIETOM CAMOCTOSITENILHO BEUIEJIEHHBIX KDUTEPHER).

ba3oBble Heciien0BaTEILCKHE JeHCTBHS:

* HCMOJB30BATh BONPOCEI KK UCCIIEI0BATEECKHM HHCTPYMEHT MO3HAHHS; (POPMYIMPOBATE BOTIPOCEL,
¢uxcupyromue npoTuBopeune, mpobieMy, yCTaHaBIHBATE HCKOMOE M JaHHOE, (OPMHPOBATH
THIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3HUIIHIO, MHEHHUE;

* TMPOBOJHTH CAMOCTOATE/IBHO CIIJTAHMPOBAHHBIN SKCIIEPUMEHT, MCCIIEJIOBAHUE 10 YCTAHOBIEHUIO
0COOEHHOCTEH MaTeMaTHYECKOro 0OBEKTa, SBICHHS, IPOLIECCa, BHIABIECHHIO 3aBHCAMOCTEH MEXKLY
00beKTaMH, ABICHUSMH, [IPOLIECCAMH;

* CaMOCTOATENbHO (OpMyITHpOBaTh 0000IIEHHS U BBIBOIBI [0 PE3yJIbTaTaM NPOBEJEHHOTO
HabTIOIeHusl, HCCITeIOBAHMS, OLIEHHBATE JOCTOBEPHOCTE MONYYEHHBIX PE3YILTATOB, BEIBOJOB H
06061menui;

* [POrHO3WPOBaTh BO3MOXKHOE Pa3BHUTHE IIPOLIECCA, @ TAKXKE BBIIBUTATh TPEANOIOKEHHS O €I0
pPa3sBHTHH B HOBBIX YCIIOBHSAX.

Pabora ¢ unpopmanmeii:

* BBUBIATH Ae)UUMTHI HHPOPMAIIHH, JaHHBIX, HEOOXOMMMBIX IS OTBETA HA BOIPOC M /I PEIICHHS
3a/1auu;

* BEIOHpaTh HHGOPMAIHNIO H3 HCTOYHHKOB PA3IHYHBIX THIIOB, AHATH3HPOBATh, CHCTEMATH3HPOBATE H
MHTEPIPETUPOBATE HH(OPMALIUIO Pa3IHYHBIX BHIOB U (OPM IIPENCTABIEHHUS;

* CTIpYKTYypHpOBaTh HH()OPMAIHKIO, IPEICTABIATE €€ B Pa3IMYHBIX (OpMax, HILTIOCTPHPOBATh
rpaduyvecky;

* OLEHHWBATH HAJIEKHOCTH HHPOPMALIUH TT0 CAMOCTOSTENBEHO CHOPMYITHPOBAHHEIM KPUTEPHSM.

2) YHuBepcabHbIE KOMMYHHKATHBHbIE JI€HCTBHA, 06€CIeYnBaOT cOPMUPOBAHHOCTH COIMANBHBIX HABRIKOB
obydaromuxcs.

Oo0menue:

* BOCIPHHHUMATH H (OPMYIHPOBATh CYXJIECHHS B COOTBETCTBHH C YCIOBUAMM M IIEISIMH OOIIEHHUS; SCHO,
TOYHO, TPAMOTHO BHIp@XKaTh CBOIO TOYKY 3PEHHA B YCTHBIX H ITHCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHH 110 X0y PEICHMs 3a71a4yi, KOMMEHTHUPOBATh NIOJy4eHHBIN pe3yILTar;

* B X0Jie 00CYK/IeHHs 3a/1aBaTh BOIPOCHI II0 CYLIECTBY 00CYK/IaeMO# TeMBI, MPOGIEMEI, peraeMoit
3a/lauM, BHICKA3bIBATh HJI€U, HAIICJICHHBIE HA MIOMCK PEIIEHHS; COTOCTABNIATh CBOH CYKIEHHS C
CYKACHUAMH [IpYTHX Y4aCTHHKOB JAWajiora, 0OHapyKuBaTh pa3/IMuke H CXOACTBO ITO3HIIHH; B
KOPPEeKTHOH (opMe GOpMyTHPOBATE Pa3HOIIIACHS, CBOM BO3DaKEHHS;



¢ IPCACTABJIATL PE3YILTATHI PELICHHUA 3a/1a4H, SKCIEPHMENHTA, HCCIIEI0BAHKA, IIPOCKTa,
CaMOCTOSATEILHO BEIOMPATh OpMAT BBICTYIIIIEHHS C YYETOM 3a/1a4 NPE3EHTAIIMH U 0cOOEHHOCTEH
ay/JJMTOPHH.

CoTpyaHu4ecTBO:

& [IOHHUMATE U HCITOJIIE30ORATE NnNpeHMyIIecTBa KOMAaHIHOH H H.H,E(HBHZLY&J‘II:HO!? paﬁon IIpH PCHICHHH
y4eOHBIX 3a/1a4; IPHHAMATD LEJIb COBMCCTHOM JCATEIBHOCTH, ILIAHUPOBATH OPraHM3allHio
COBMECTHO# pabOThl, paclIpeIeNsITh BB paboT, J0rOBapHBATECA, 06CYKIATH IPOLECC H PE3YILTAT
paboTsl; 06061IaTh MHEHHS HECKOJIBKUX JIFOJICH;

* Y4aCTBOBATh B IPYIIOBBIX (opMax paboTel (06CykAEHHUS, 0OMEH MHEHHH, MO3TOBBIE IITYPMBI H
MHbIE); BEITIOHATE CBOIO YacTh paboThl H KOOPJHHUPOBATH CBOM ASHCTBHA C IPYTHMH YWICHAMH
KOMaH/OBI, OLIEHHBATh Ka4E€CTBO CBOEI0O BKJIa/1a B OGLHHFI INPOOYKT IIO KPHTEPHAM,
c()OpMyIMPOBaHHBIM YYaCTHHKAMH B3aHMO/ICHCTBHA.

3) YHUBEpCAIbHBIE PEryJIHTHBHbIE ICHCTBHA, 00eCreYnBaOT HOPMUPOBAHHE CMBICTOBBIX YCTAHOBOK H
’KU3HEHHBIX HABLIKOB JIMUHOCTH.

Camoopranusanus:

¢ COCTaBJIATH IUIaH, AITOPHTM PEIICHHUS 3a]]a4H, BEIOHpATh Criocob peIeHUs ¢ Y4ETOM HMEIOLIHXCS
PECYPCOB ¥ COGCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHPOBATh H KOPPEKTHPOBATL BAPHAHTHI PEIICHHHH
C Y4€TOM HOBOH HH(pOpMALHH.

CaMOKOHTPOJIb:

* BIAJCTh HABbIKAaMH I103HABATENILHON pe(IEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHMA U
MBICJTHTEJIBHBIX MIPOLECCOB, HX PE3YILTATOB, BJIAJACTDH CHOCOﬁ&MH CaMOIIPOBCPKH, CAMOKOHTPOJIA
Ipollecca U pe3yjbTaTta pelleHUs MaTeMaTHIeCKOM 3a/1a4H;

* TPEABHIETh TPYAHOCTH, KOTOPBIC MOI'YT BOSHMKHYTh IIPM PELICHHH 3a/1a44, BHOCUTh KOPPEKTUBEI B
JEATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOATENIBLCTB, JAHHBIX, HAlIEHHBIX OIMMUOOK, BEISIBJIEHHBIX
TPYAHOCTEH;

¢ OILICHHUBATb COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHAM, OOBACHATE IPUYHHBI JIOCTHXECHHS HITH
HCJIOCTHIKEHHA PE3y/IbTaTOB JACATCIBHOCTH, HAXOMTE OMKOKY, /1aBaTh OLIEHKY IPHOOPETEHHOMY
OIIBITY.

IIpeaMeTHBIE pe3yabTATHI

10-# knace

OnepHpoBaTh IOHATHAMH: TOYKA, MPAMast, TIOCKOCTb.

IIpUMEHS TS aKCHOMBI CTEPEOMETPHH U CIIEACTBHS W3 HUX DA PENICHHH N'€OMETPHYECKHX 3a/1a4.
OnepupoBaTh MOHATHAMH: APAIIETLHOCTD U MEPIIEHAUKYIAPHOCTD MPAMBIX M IIOCKOCTEH.
Knaccuduuuposats B3aHMHOE PacIIOIOKEHHE IPAMBIX M IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBarh NOHATHSMHU: JBYTPAHHBIN YIOJ, TPaHH JIBYIPaHHOIO yIIIa, pebpo ABYrpaHHOTO yriia; TMHEHHBIN
Yroji IBYTPaHHOTO yTJIa; TpaJlyCHas Mepa JByIpaHHOIO yIJia.

OrnepupoBaTh MOHATUSIMM: MHOIOI'PAHHHUK, BEITYKJIBIH M HEBBITYKIIbIH MHOTOTPAHHHK, SeMEHTEI
MHOT'OTpaHHHKa, IIPAaBHJIbHBIA MHOTOIPAHHHK.



Pacno3HaBaTts OCHOBHEIE BH/Ibl MHOTOTPaHHHUKOB (anaMH,ua; IIpH3Ma, l'lp}IMO)’I“OITBHhI.ﬁ napajuie/IenUIe/n,

Ky0).

KnaccuuumpoBaTs MEOTOrPAHHHKH, BHIGHPAs OCHOBAHHS JUS KIIACCH(UKALMH (BBITYKJIBIE W HEBBINYKIIbIE
MHOTOIPaHHHMKH; IIPaBUIbHbIE MHOTOIDAHHUKH; NIPAMBIC H HAKJIOHHBIC ITPH3MBI, napajuiesIenune/Isl).

OmneprpoBaTh NOHATHAMHU: CEKYIIAs IIIOCKOCTD, CEYEHHE MHOTOrpaHHHKOB.
OGBACHATH MPHHIIAILI IOCTPOSHHUS CEUEHUH, HCTIONB3Ysl METO/ CIIE/IOB.

CTDOBTB CECUYeHHA MHOIOrpaHHHKOB METOJI0M CJIEAOB, BRITIOJIHATD (BLIHOCHLI&) IIJIOCKHE YEPTEKH U3 PHCYHKOB
TNPOCTHIX 00BEMHBIX (HUTYp: BUJ CBEPXY, COOKY, CHH3Y.

PemaTh 3a1a498 Ha HaXOKACHHE TEOMETPHIECKUX BETHYHH 110 006pasiiaM UK aNropuTMaM, NpUMEHsIs
H3BECTHBIE aHATMTUYECKHE METO/IEI IIPU PEIIeHUH CTaHIapTHRIX MaTeMAaTHIECKHX 3a/1a4 Ha BEIYUCIICHHE
PacCTOSHHE MEXIY ABYyMsl TOYKaMHM, OT TOUKH JIO NPSIMOM, OT TOUKH JIO TIIIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCS TIPSIMBIMH.

PemaTh 3a1a99 HA HAXOXICHHE TeOMETPHIECKHMX BEIUYHMH 110 00pasiam Wi alropuT™MaM, NpAMEHAA
W3BECTHBIE aHATMTHYECKHE METOIBI [IPH PEIIEHHH CTAaHJapTHBIX MATEMAaTHYECKHX 3a/1a4 HA BHIYUCIICHHE YIJIOB
MEXKJIy CKpEIIMBAIOMMMHACS MPSIMBIMH, MEX/Ty NPSMOR ¥ IUIOCKOCTBIO, MEXIY IIOCKOCTSMH, IBYTPaHHBIX
yIJIOB.

BrraucisaTs 06BeMBI | TUTONIAH TIOBEPXHOCTEH MHOIOIPaHHHKOB (IIPA3Ma, MMPaMKia) C IPHMEHEHHEM
(GOpMYIT; BEIHCIIATH COOTHONICHHSA ME/LY IUIOIAIAMH OBEPXHOCTEH, 0ObeMaMH MOA00HBIX
MHOI'OI'paHHHKOB,

OrniepupoBaTh MOHATHSMH: CAMMETDPHS B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh CHMMETPHH; LICHTP, OCk H
ILTOCKOCTb CHMMETPUH (UIYDBIL.

U3Bnekats, npeobpa3oBLIBaTh ¥ HHTEPIPETHPOBATH HH(POPMAIIKIO O IIPOCTPAHCTBEHHBIX TEOMETPUYECKHX
¢urypax, IpeCTaBICHHYIO Ha YepTekKax U PUCYHKaX.

[IpUMEHATH reOMEeTpUYECKHE (aKThl /IS PELICHUS CTSPEOMETPHYCCKHX 3a/ad, IPCAIOJIaraouX HECKOIBKO
IIATOB PEIISHHs, €CJIH yCIIOBUA IPHMEHEHH 3a/IaHEl B ABHOH (opme.

[IpuMeHATH MPOCTEHIIKe TPOrPaMMHBIE CPEICTBA M SIEKTPOHHO-KOMMYHHKAIIHOHHBIC CHCTEMBI IIPH PELICHHH
CTEpeOMETPHUYECKUX 3a1aY.

[IpuBOAMTEH NPUMEPEI MATEMATHYECKHX 3aKOHOMEPHOCTEW B IPUPOJC M HKH3HH, PACIIO3HABATh IPOABJICHHE
3aKOHOB TEOMETPHH B HCKYCCTBE.

TIpHMEHSATE TOTyYeHHbIE 3HAHKHS Ha PAaKTHKE: aHATH3HPOBATh PEANBHbIE CUTYALUN U IIPAUMEHATE H3yICHHBIE
MOHATHSA B MPOLECCE MOUCKA PEIIEHHS MaTeMaTHYECKH ChOPMyTMPOBAHHOM MPOOIEMbl, MOICTHPOBATH
peabHbIe CHTYallMH Ha A3bIKEe T€OMETPHH, HCCIIEIOBATE IOCTPOEHHBIE MOJIENH C HCTIOTb30BAaHHEM
reoMeTpUUYECKHX NIOHATHH M TEOpeM, anmapara ainreOpsl; pemarh MPaKTHYECKUe 3a/1a91, CBA3aHHBIC C
HAaXO0XIEHHEM reOMeTPHYECKUX BETTHIHH.

11-# Kkjaace

OnepupoBaTh MOHATHAMH: [IMJIHHIPAYECKast IOBEPXHOCTh, 00pa3yroIye IHIMHAPHYECKOH MOBEPXHOCTH;
IMITHH/IP; KOHWYECKas TTOBEPXHOCTh, 06pasylonue KOHHIECKOH MOBEPXHOCTH, KOHYC; chepudecKkas
MOBEPXHOCT.

Pacnio3HaBath Teja BpalleHus (IWIHHAD, KOHYC, cdepa | map).



OGBACHATE CIOCOOBI OTyYEHHUS TE BPAIICHHUSL.
Knaccr¢uuuposats B3aHMHOE PacIONOKEHHE CHEPHI H IIOCKOCTH.

OneprpoBaTh NOHATHAMM: MAPOBOH CErMEHT, OCHOBAHME CETMEHTa, BHICOTA CETMEHTa; apoBO CIIOM,
OCHOBaHHe IIaPOBOIO CJIOS, BEICOTA MIAPOBOTO CJIOS; ILIAPOBOH CEKTOP.

BhbrunCIsTE 06BEMBI H TLTOMA/IH TOBEPXHOCTEH Tl BpallleH s, TEOMETPHUYECKHX TEJT C IPUMEHEHUEM bopmy.

OneprpoBaTh OHATHAMHA: MHOTOTDAHHHK, BITUCAHHEIA B CEPY ¥ OMUCAHHETA OKOJIO Cheprr: chepa,
BITHCAHHAas B MHOTOI'PaAaHHHK HMJIH TEIO BpallcHHA.

BBIMUCIATE COOTHONIEHHS MEXY IIOMIAAAME IOBEPXHOCTEH U 06BEMAMH TOOOHBIX TEJI.
M30bpaxars n3y4acMbie PUIyphl OT DYKH H C IPHMEHEHHEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInoHsATS (BBIHOCHBIE) TTOCKHE YEPTEKH W3 PUCYHKOB IIPOCTBIX OOBEMHBIX GHIYD: BH CBEDXY, cboky,
CHH3Y, CTPOUTE CEUYECHHS TEN BpallleHHUS.

H3Bnexats, unTeprnpeTupoBaTh i NpeoGpa3oBEIBaTE HH(GOPMAIIHIO O HPOCTPAHCTBEHHbIX reOMEeTPHYECKHX
(urypax, mpencTaBIeHHYIO Ha YepTeKax ¥ PACYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTRE.

BbTIIOHHXTb ﬂeﬁCTBHH CJIOKEHHUA BCKTOpOB, BBIYHUTAHHUA BEKTOPOB H YMHOKEHHA Berc'ropa Ha 4YHCJIIO0, OG'BSICI'DITB,
KaKUMH CBOHCTBAMH OHHM 00J1a/1aI0T.

IIpuMeHsATE NpaBuIO NapauIeenuea.
OrnepupoBaTh MOHATHSMH: I€KAPTOBBI KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO

BEKTOPOB, KOOPZIMHATEI BEKTOPA, YTOJI MEKIY BEKTOPAMH, CKAIIPHOE IIPOU3BEIEHHE BEKTOPOB, KOJUTHHEADHEIE
¥ KOMIIIaHAPHBIE BEKTOPEI.

HaxouTs cyMMy BEKTOPOB H IIPOH3BE/IEHHE BEKTOPA HA YHCITO, YTOT MEXKIY BEKTOPAMH, CKATSPHOE
ITPpOU3BEAEHUE, pACK/Ia/IbIBATE BCKTOP I10 JABYM HEKOJUIHHEAPHBIM BEKTOPaM.

3azaBaTh MIOCKOCTL YpaBHEHHEM B 1€KAPTOBOM CHCTEME KOOD/IHHAT.

IIpuMensTs reomeTprueckue BakThl Il PELIEHHs CTEPEOMETPHIECKHX 3a/1at, PE/IIIONATaIOMIAX HECKOIBKO
LIaroB PeIICHHUs, €CITH YCIIOBHs IPUMEHEHHUS 3a/IaHbl B IBHOM (hopMe.

Pemarp HpOCTeﬁHIHC IFCOMETPHUYECKHE 3a/1a44 HA IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METOIA.

Pemars 3aauu Ha A0Ka3aTeILCTBO MATEMATHYECKUX OTHOIMEHHH H HAaXOXKIEHHE Fr€COMETPHYCCKHX BCJIMYMH 110
oﬁpaauaM HIIK 2JIFCOpHTMaM, IPUMEHAS H3BECTHBIE METO/IbI IIPH PEIICHUH CTaHJAPTHBIX MaTeMaTHYECKHX
3a1a4.

IIpuMeHSTH IpOCTeHIHIe NPOrpaMMHbIE CPEACTBA M TeKTPOHHO-KOMMYHHKAIHOHHbIE CHCTEMBI NIPH peLIeHHH
CTEPEOMETPHUYECKHUX 3a1a4.

IIpHBOAMTH MPUMEpPBI MaTEMATHYECKHX 3aKOHOMEPHOCTEH B IPHPOJIE ¥ JKU3HH, PACIIO3HABAT NpPOSBIICHHUE
3aKOHOB N'€OMETPHH B HCKYCCTBE.

I IpUMEHSTh MONTyYeHHbIE 3HAHUS HA PAKTHKE: AHATU3UPOBATH PeabHBIE CUTYAllUH U IPUMEHSATH H3YYEHHBIE
TOHSTHA B [IPOLIECCE MOMCKA PELICHHS MAaTEMaTHIECKH CHOPMYITMPOBAHHOM TPOGIEMBI, MOIETHPOBATh
PeaIbHBIE CUTYalluH HA S3BIKE T€OMETPHH, HCCIIEA0BATh MOCTPOECHHEBIE MOJICIH C HCIIOIb30BAHHEM



ICOMETPHYCCKHX MOHATHH H TEOPEM, almnaparta aiareOpsl; peliarh MPaKTHICCKHC 3a1a4H, CBA3AHHBIE C
HAXO0XIIEHHEM I'€OMETPUYECKHX BEJTHUHH.

Conep:kanue yueOHOro Kypca

10-1 kJiace
IIpsiMbIe H MJIOCKOCTH B NIPOCTPAHCTBE

OcHOBHBIC OHATHA CTEPEOMETPHH. To4Ka, MpAMas, IIOCKOCTh, IPOCTPaHCTBO. [TOHATHE 06 aKCHOMAaTHYECKOM
IMMOCTPO€HHH CTEPEOMETPHH: aKCHOMBI CTCPCOMCTPHH H CIICACTBHA U3 HUX.

B3anMHO€ pacnonokeHue MpsMBIX B IIPOCTPAHCTBE: NIEPECEKAIONIHECS, TapaIIeTbHEIE U CKpeIHBaOIIHECs
npsimMbie. [lapaiienbHOCTh NPAMBIX | IIIOCKOCTEH B IPOCTPAHCTBE: MAPaLICIIBHbIE IpsMBIE B IIPOCTPAHCTRBE;
apajUeIbHOCTE TPEX MPAMBIX; NApALIENbHOCTE IIPAMOH H IUIOCKOCTH. YTIIBI C COHANIPaB/ICHHBIMH
CTOPOHAMM; YIOJI MEXKIY NMPAMBIMH B ITPOCTpaHCTBe. [lapaiensHOCTh IIOCKOCTe#H: napalieIbHbIE TIOCKOCTH;
CEOHCTBA MapaUIebHEIX MIOCKocTeH. [IpocTeiimme npocTpancTBEHHbIE (BUTYpPBI HA MIIOCKOCTH: TeTpasJip,
Ky0, napajIeNenunes; NoCTPOEHHE CeYeHHIA.

[TepnieHIUKYISIPHOCT NPSMOM M IIIOCKOCTH: NMEPIEHINKYIISPHEIE IPAMBIE B IPOCTPAHCTBE, IIpAMBIE
NapajlIC/IbHBIC U MIEPIICHINKYIAPHBIE K MIIOCKOCTH, IPH3HAK NEPIEHIUKYIAPHOCTH MPSAMOM U TJIOCKOCTH,
TEOpEMa O MPAMOM MEPNEHANUKYIAPHON IIOCKOCTH. YTJIBI B TPOCTPAHCTBE: YTOJI MEKIY TIPAMOM 1
IJIOCKOCTBIO; IBYTPAHHBIN yTOJl, TMHEWHBIA YTOJ ABYTPAHHOTO yria. [lepnenjuKynsp 1 HaKJIOHHbIE:
PacCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAaCCTOSIHAE OT NPAMOH JI0 IJIOCKOCTH, IPOEKIHs GUrypHI Ha IIOCKOCTb.
[leprnien MKy IAPHOCTD IIOCKOCTEH: IPH3HAK NEPIEHIUKYIAPHOCTH JIBYX IIOCKOCTEA. Teopema o Tpex
NEePIEHANKYIApax.

Mmuororpannnkn

[ToHsiTHE MHOrOTPaHHMKA, OCHOBHBIE 3JIEMEHThI MHOTOIPAHHHKA, BHITYKIIBIE H HEBBITYK/Ibe MHOTOIPAHHUKH;
Pa3BepTKa MHOrorpaHHuka. [IpusMa: n-yronbHas npusMa; rpaHy H OCHOBAHHSA IPH3MBI; IPAMas ¥ HaKJIOHHAST
NIpH3MBI; GOKOBas M MOJIHAs TOBEPXHOCTh NPU3MEL. [lapaienenumnesn, mpsMoyroJibHbIH IapaluIelelHIe]] | ero
cpoficTBa. [Inpamupa: n-yronbHas mupaMu/a, rpaHl ¥ OCHOBaHUE NIMPAMHUIbI; GOKOBas M MOJIHAS TOBEPXHOCTh
IMpaMH/IbI; IPaBUIIbHASA U yCEYCHHAs MMpaMU/ia. DIEMEHTHI IPU3MbI U nupaMu/sl. [IpaBuibHbIe
MHOTOTDaHHMKH: TIOHATHE NPAaBAJIBHOIO MHOTOTPAHHKKA; TTPAaBMITbHAS [IPU3MA U IPaBHIIbHAS [TMPAMH/IA;
NpaBUJIbHas TPEYro/ibHasA MMpaMu/a U IPaBHJIbHBIA TeTpasp; Ky0. [IpencraBinerne o NpaBUITBHBIX
MHOTOrpaHHHKAaX: OKTa3/p, JOAEKa’Ip U HKocasaAp. CeueHHs MPU3MBI H THPAMHIBL.

CHMMETpHS B IPOCTPAHCTBE: CHMMETPHS OTHOCHTENIBHO TOYKH, TIPAMOH, TIIOCKOCTH. DJIEMEHTh CHMMETPHH B
NUpaMulax, napaulejenunenax, MpaBUIbHBIX MHOTOIPAHHHKAX.

BeraucieHne 311eMEHTOB MHOTOIPaHHUKOB: pebpa, AuaroHaiy, yribl. [lnomans 60KoBO# MOBEPXHOCTH H
TIOJTHOH NMOBEPXHOCTH NPSIMOHN NPHU3MBI, ILIOIIATE OCHOBAaHHUH, TeopeMa 0 GOKOBOM OBEPXHOCTH IPAMOH
npu3Msl. [Inomans 60K0BO# MOBEPXHOCTH M IIOBEPXHOCTH NPABHIIBHON THPAMHU/IBI, TEOPEMA O TLIOMIAIHA
yceueHHOH nupaMusl. [lonarre 06 o6beme. OGbeM MHPAMH/IBI, TPA3MBIL.

Iono6Here Tena B npocTpancTee. COOTHOMIEHMAS MEKY ILUIOMAIAMHI TIOBEPXHOCTEH, 06BeMaMH TOA0GHEIX TelL.

11-1 Kjaacce

Tena Bpamenus



[{umaHapHYeCcKas NOBEPXHOCTh, 06pa3yroNIHe HMIHHIPHYECKOH TIOBEPXHOCTH, OCh IMTHHIPHYECKOM
nosepxHocTH. Llumunap: ocnoBanus u 60koBas MOBEPXHOCTH, 06pasyomas u 0ck; ILIOMaIk GOKOBOM H
MOJIHOM IIOBEPXHOCTH.

Konnyeckas noBepxHoCTh, 06pasylolue KOHHYECKOH IIOBEPXHOCTH, OCh H BEPIIMHA KOHWYECKOH
noBepxHOCTH. KOHyC: 0cHOBaHHeE ¥ BepIIHHa, 06pa3yiomas u 0Ck; II0IIaIk GOKOBOM U MOTHOM IIOBEPXHOCTH.
YceyeHHbIH KOHYC: 00pa3yIOIHUe H BHICOTa; OCHOBAHHMA M GOKOBas II0BEPXHOCTD.

Coepa u map: meHTp, paguyc, AHaMeTp; UIOMAL NoBepXHOCTH chephbl. B3anMHoe pacronoxenue chepbl U
IUTOCKOCTH; KacaTellbHask IIIOCKOCTE K cdepe; Iomans chepel.

M306paskenne Ten BpalleHus Ha IIOCKOCTH. Pa3BepTka IUIMHIPA H KOHYCA.

Komb6unanuy Ten1 BpalieHns H MHOTOrpaHHAKOB. MHOTOrpaHHHK, OMMCAHHEIH 0KoJIo chepsl; chepa,
BIIMCAaHHAs B MHOTOIPaHHHUK, WITH TEJIO BPAIICHHS.

[lonarue 06 o6neMe. OcHOBHBIE cBOMCTBa 06BeMOB Tell. Teopema 06 06BeMe MPSIMOYTOIEHOTO
napajieNienuneaa u cieCTBus u3 Hee. O6beM UWIHMHPA, KoHYca. O6beM mapa u I10mab chepsl.

Ilomo6HeIe Tena B mpocTpancTBe. COOTHOMEHHS MEXTy IUIOMAISAMH TIOBEPXHOCTEH, 06heMaMH TTOI0GHbIX TeIl.

Ceuenust uumMHapa (MapaliebHO | NePHeH/IMKYIISIPHO OCH), CEYeHHs KOHyca (apalTeIbHOe OCHOBAHHIO H
IPOXO/IAIIEE YEPE3 BEPIIHHY), CEYECHHS IIApPa.

BekTOpBI H KOOPAHMHATEI B IPOCTPAHCTBE

Bexrtop Ha mockocTs u B npocTpancTe. CIIOKEHHE H BHIMMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.
Pa3jioxenne BeKTOpa 110 TpeM HEKOMILTAHApHEIM BekTopaM. [Ipasuiio napannenenunena. Pemenue 3asiay,
CBSI3aHHBIX C IPUMECHEHHEM NIPABMII IEHCTBHM ¢ BeKTOpamu. [IpsMoyroibHas cucteMa KOOpAHHAT B
npocrpancTBe. KoopmuHaTte! Bektopa. ITpocTeiiniue 3a1a4ui B KOOPAKHATAX. YTOJ MEKIY BEKTOPAMH.
CxanapHoe MpOU3BeICHHE BEKTOPOB. BEIUKCIEHHE YTIIOB MEKTY NIPAMBIMH H TIIOCKOCTAMH. KoopmunatHo-
BEKTOPHBIA METO/I IIPH PELICHUA T€OMETPHYECKHX 3a/1ay.

TEMATHYECKOE IVIAHUPOBAHHUE10 KJIACC

Koan- | /Iata npoBegenus
Ne Tema ypoxa ¢ yueTom paGoueii mporpaMmMbl BOCHHTAHAN 9eCTBO
IJIaH daxr

4acos
[MpeameT cTrepeoMeTprn AKCHOMEI CTEPEOMETPHM 1
HexkoTtopeie cneacTBys U3 aKCHOM 1
Pemenue 3a1a4 Ha NPUMEHEHHE aKCHOM CTEPEOMETPUM U MX CIIEICTBHH. 1

' OCTh NPSIMBIX H IIOCKOCTEH 20

[NapannensHele npsMbie B npoctpaHcTse. [lapaniensHOCTs TPEX MPAMBIX 1
[MapannenbHOCTh MPAMOM H IIOCKOCTH 1
6-8 |Pewmienue 3ana4 Ha NapajienbHOCTb MPAMOM M IJIOCKOCTH 3
CxpelunBaronuecs npaMeie 1
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Yrasi ¢ COHaIIpaB/IEHHBIMH CTOPOHaMH. Yron MENKIY MPAMBIMH

11-12 |Pemenne 3aa4 1o teme: «B3anMHOE pacrionokeHHe MpsAMBIX B POCTPAHCTBE. 2
VYron Mexxay AByMsi IPAMBIMHY,
13 |Pewenue 3anay no teMe: «B3auMHOE pacriosiokeHHe NMPSMEIX B TPOCTPAHCTRE. 1
Vron Mexxay AByMS TIPAMBIMHIY.
Konrpoabnasn pabora Nel mo teme: «B3anmuoe pacno/ioxeHne NPAMbIX B
NPOCTPAHCTBE. YT0J MEKAY ABYMS NpaMbIMI»(20 MuH).
BII. Bcemupnbiit Oerb MamemMamuxiu.
14  |ITapannensHOCTB IIOCKOCTEH 1
15 |TMapannenbHsie miockoctr. CBONCTBA MApaLIENbHBIX MIOCKOCTEH 1
16  |Terparap 1
17 |Ilapannenenunen ]
18 |H306paskeHHe NpoCTpaHCTBEHHBIX (QHUryp. 3a1a4M Ha MOCTPOEHHE CEYEHUH 1
19 |3amauu Ha NOCTPOEHHME CEUCHHMIH 1
20-21 |TToBTOpeHHe TeopHH, pellieHre 3a1a4 no TeMe: «IlapannensHOCTb MPSIMBIX | 2
~ |mmockocTeit»
22 |3aver Nel mo Teme: «IlapaniebHOCTL IPAMBIX H NJIOCKOCTEH» 1
23 |KonTposbnas paGora 1

Ne 2 no Teme: «(TapaijiensHOCTH I pnmmx H IJIOCKOCTEeH»

11 TlepnenanKyIMPHOCTh NPSMBIX B HI0CKOCTEH

Hepne}mmcynﬂpnue npamMeie B npoctpaHcTse. [lapaienbHele NpaMbIe,

24
TNEePHeHAHKYIAPHBIE K ILTIOCKOCTH

25  |IlepneHAHKYNAPHOCTE MPAMOM M IJIOCKOCTH 1

26  |Pemenue 3ama4 no teme: «[lepneHanKyISPHOCT NPAMOM M ILTOCKOCTH» 1

27  |Pewmenue 3ama4 no teme: «IlepneHauKyISpHOCTE MPAMOH H TIOCKOCTHY 1

28  |Pewenue 3amau 1o teme: «I[lepneHauKyIAPHOCTDL NPAMO#H H TUTOCKOCTH 1

29  |Ilepnenaunkyssp 1
¥ HAKJIOHHBIE. YO MEXIY MPAMOM M IUIOCKOCTHIO

30  |IlepneHaMKYnAp W HAKJIOHHBIE. YTOJI MEKIY NPAMON M TUIOCKOCTHIO 1

31  |Pewenue 3ana4 no Teme: «ITeprieHANKYIAp M HAKIOHHBIE. YO MEXK/TY MPAMON H 1
TIOCKOCTBION.

32 |Pewenue 3ana4 o Teme: «IlepneHaMKyNIsp U HAKIOHHBIE. YOI MEXKIY NPAMOM 1 1
TIOCKOCTBEO

33 |Pewenue 3ana4 o TeMe: «[IepreHAHKYIAP ¥ HAKJIOHHBIE. YO MEXKIY NPAMOH U 1
TJIOCKOCTBIO)

34 |Pewenwue 3ana4 no Teme: «ITepreHaMKyIAp W HAKIOHHBIE. YO MEXKITY MPAMON H 1
TJIOCKOCTBIO)

35  |/IByrpaHHbi# yro 1

36 ITpu3Hak nepneHAUKYISPHOCTH ABYX IUIOCKOCTEH 1

37 ITpamoyroneHelii mapainenenunes 1
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Tpéxrpannsiii yros. MHororpaHHeii yron

1

39-42 |Pemrenue 3aaau no teme: «IleprneHIuKyIIpHOCTE MPAMBIX U IUTOCKOCTEH» 4

43 3auer Ne2 mo Teme: «IlepnenAHKY/IAPHOCTD NPAMBIX H IJIOCKOCTEH» 1

44  |Kontpoannas Pa6ora Ne 3 no teme: «IlepnenanKyIspHOCTE NPAMBIX H 1
mJIOCKOCTEeH»

45 IMonaTre MHOrorpaHHHKa 1

46 Teopema Dinepa. [MpocrpadcTBennas Teopema [Tudaropa 1

47  |llpu3ma 1

48-49 |Pemienne 3aaa4 no teme: «IIpusmar 2

50  |ITlupamupa. IlparuneHas nupaMuna 1

51  |YceueHnHas nupaMuia 1

52-53 |Pemienue 3anau no teme: «llupamunar. 2

54 CHMMeTpHS B MPOCTPAHCTRE. ) 1
IMparnsEHBIE MHOTOTPAHHHUKH

55-57 |Pewenue 3anay no teme: «[IpaBuabHbBIE MHOTOTPaHHUKH) 3

58  |3auér Ne3 mo reme: « MHOrorpaHHHKH» 1

59  |KoHTpoubHas 1
paﬁora Ne 4 no Teme: «MHOrOrpaHHHKH»

~ 3AKJIIOYMTEJBHOE NOBTOPEHHUE TEM 'EOMETPHH 10 KHACCA | 9

60 HOBTopeHHe AKCHOMBI CTEPEOMETPHHU M UX ciieACTBUs. []apaiensHOCT MpAMBIX 1
H TIOCKOCTEH

61-62 |IToeTopenue. [lepneHaMKyIApHOCTE 2
MIPAMBIX U IUIOCKOCTEH

63-65 |IToeTopenue. MHororpanauku. [Inomanyu 60KOBEIX TOBEPXHOCTEH MPU3MBI U 3
ITHPaMH /bl

66 |KonTpoanHas paGoTa Ha IPOMEXKYTOUHOMH aTTeCTAHH 1

67-68 |Pewienue 3ananuit EI'D 3




TEMATHYECKOE IIJIAHUPOBAHHME 11 KJacce

Ne

Tema ypoka ¢ yuerom paGodei nporpaMmsl BOCHHTAHHS

Koun- HaTa
4eCTBO
1acos miad | ¢akr

I_I,Hnmmp l'lnoma,nb nonepxnoc*m LMJIMHApa

2 ITnomane MOBEPXHOCTH LMIIMHApA. 1
3 Konyc. [1nommans noBepxHOCTH KOHYCA 1
4 [lonsTre yceyeHHoro koHyca. ITnomaas MOBEPXHOCTH YCEYEHHOTO KOHYCa 1
Ctepa v wap. Yparnenue chepri Baaumuoe pacnonoxenue cheps u 1
nnockocTu. KacarenbHas miockocTs k cepe
6 [Inomans chepsi 1
7 Peluenne 3agay no teme «Te.rla BpalllCHHA» 1
8 Komponbﬂaa pabora 5 1o Teme «I.Imnﬂmp KoHyC, wmap l
W
9 ITonstie OG‘LEM& O6rem npnuoyrom,nom napasulenenuneaa 1
10 O6wem npamoyronbHoro napaienenunena O6seM NPIMOH ITPH3MEL, 1
OCHOBaHHEM KOTOPOH ABJIAETCA MPAMOYTOJLHEINA TPEYTONEHHK
11 Teopembr 06 06beme NPAMOIA NPU3MBbI M UMNWHAPa 2
12 O6beM HaKJIOHHOM MPU3MBI
13 Ob6wem nupamuael O6beM koHyCa 1
14 O6nem mapa 1
15 O6Bem 1apoBOro CerMeHTa, IapoBOro CIIOA M LIAPOBOro CEKTOpa 1
16 Pemeﬂﬂe 3aj1a4 110 TeMe: «O6beMBI Tel Bpamenns» 1
17 Komtponshas paGora Ne6 no Teme: «OGbembi el Bpammentsy 1
18 Pewenne 3anay no teme: «OOBeMbI TeN BpalleHHs» 1
_ FMABA IV. BEKTOPbI B I"IPQQTWAHCTBE 4
19 MoHATWEe BEKTOpa B NpoCTpaHCcTBE 1
20 CnoxeHue ¥ BEIYMTaHHE BEKTOPOB. 1
YMHOXEHUWe BEKTOpa Ha 4ucno KomnnaHapHble BEKTOPbI
21 PeweHwue 3agay no Teme: «BekTopbi» |
22 3a4€T Ne6 no Teme: «BekTopbl B NpoCTpaHcTBE» 1
23 [IpAaMoyronbHas cucTeMa KOOPJMHAT B IPOCTPaHCTBE CBA3b MEKIY 1
KOOpAMHAaTaMH BEKTOPOB H KOOPAHHATAMH TOYEK
24 Yron mexay Bekropamu. CKalspHOe NPOM3BEJEHHE BEKTOPOB 1
25 CkanspHoe npousBe/ieHHe BEKTOPOB BEIYHCIIEHHE YTIIOB MEX/Ty MPAMBIMH 1

H IMJIOCKOCTAMH
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IenrpansHas cumMeTpus. OceBas CUMMETpHS. 3epKajibHas CHMMETPHS.
[MapannensHbI# NEPEHOC

(B TpaHCHOPMHPYEMOM IIPOCTPAHCTEE)

27

PerucHue 3a0a4 no Teme: «MeTo/i KOOpAHHAT B POCTPAHCTBE.

28

Pemenme 3a1a4 1o Teme: «MeToJ KOOPAMHAT B POCTPAHCTBED.

paﬁom'"m’? memne': «Mmzx KOOPW B @WW”

31

l'Ion'ropeHue l'lapamenemnen

32 [MoeTopenue. Ilpuzma 1

33 ITorTopenue. [Tupamuaa Mnouiagb NOBEPXHOCTU Napannenenuneaa, 1
Nnpwu3aMel, NMpamugbl

34 Hroroas koHTponbHas paGora B popme EI'D 1




