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[MOACHUTEILHASA 3AINNMCKA

Pabouas nporpamma no yuebnomy npeamery «Maremarnkay mMouayib «leomerpus» Ha
yriay6icHHOM ypoBHE cpejiiero obmero obpasosamma paspaborana Ha ocHOBE MeAcpaibHOIO
rocy/1apcTBEHHOro 00pa3oBaTEILHOI0 CTaHIapTa Cpe/iHero 00iwero ofpaszosanus (ganee — O OC
COO), yreepaaennoro npukazom MitHucrepersa odpasoanus u Hayku Poccuniickoit Deneparmn
ot 17 man 2012 r. N 413 «O6 yTBepxaeHnH GeAeparbHOro rocy1apcTBeHHOro 00pa3oBaTebHOr0
crasjapra cpeinero obwero odpasopamua» (¢ M3M. M JI0M.) ¥ (eiepaibHoii 0bpazoBaTe/ILHON
nporpammoii cpeanero obuiero obpasosanus (panee — ®OIT COO), yTBepKIeHHOMH MPHKA30M
MunncreperBa npocsewenus Poccuiickoit ®epepaumn or 18 mas 2023 r. N 371 «06
yTBEPH/ICHHH (pe/icpatbHOii 00pa3oBaTENLHON POrpAMMBI CPeaHero odumero o6pa3zoBaHmHsm»
(3apeructpuposad  Munucrepcrsom tocthuun Poccuiickoit ®enepamun 12 wions 2023 1,
perdcrpaunonnsiit N 74248), paboucii nporpaMMbl BOCIHTAHUA H C YIETOM PACMPEICIEHHEIX 110
K/1aCCaM  [TPOBEPACMBIX TPeOOBaHHI K pe3yIhTaTaM OCBOSHHA OCHOBHOIH 00pazosare/bHOM
IPOrpamMMebl cpeiiero obmero 00pa3oBaHus, MOMNECHKHT HEMOCPEACTBEHHOMY MPHMEHEHHIO TIPH
pearm3aiu obs3aresHoi yactu GOIT COO.

ITporpamMma 1o MareMaTHKe YriayOJEHHOTO YPOBHS Ui 00YHaOIHXCA HA YPOBHE
cpejuero obmiero obpasosanus paspaborana Ha ocHoBe PI'OC COO ¢ y9éTOM COBPEMEHHBIX
MHPOBBIX TpeOOBaHMH, TPEIBABIAEMBIX K MAaTEMATHYECKOMY O0Pa3OBAHMIO, M TPAJHIMIA
poccuiickoro obpazopanus. Peanmsanus nporpamMmel 0 MaTeMaTHKE 0OECTIEUHBACT OBIIAJICHHC
KTIOYEBLIMH KOMIETEHIMAMH, COCTaBIAIONIMMH OCHOBY JUISl CAMOPA3BHTHS M HEHPEPLIBHOTO
oOpa3oBaHHA, LENOCTHOCTL OOMIEKYILTYPHOTO, JHYHOCTHOIO M II03HABATE/IBLHOIO Pa3BUTHA
JIMYHOCTH 00YHAIONIMXCH.

[comerpus  sBnscrcs ojHMM M3 0a30BBIX KyPCOB HAa YpPOBHE CpPEAHEro 00IEro
obpa3oBanus, Tak Kak 00eCnedHBACT BO3MOKHOCTh H3YICHHUS JMCLMIUINH €CTECTBEHHO-HAYYHOI
HANpaBieHHOCTH H MPEAMETOB TyMaHmuTapHOro iMicia. ITockoibKy JIOrHueckoe MbIIUIEHHE,
dopmipyeMoe IpH  HM3YUeHHH OOYYAIOMIMMHCA TNOHATHITHBIX OCHOB ['COMETPHMH, [IpH
JIOKA3aTCIhCTBE TEOPEM M IOCTPOEHHH LEMOYKH JIOTHYECKHX YTBEPIKICHHH NPH PCHICHUH
rCOMCIPHYCCKHX 3a/1a4, YMCHMC BbUIBMI'ATh M ONPOBEPrarh THIOTE3bl HEMOCPEACTBEHHO
HCIONB3YIOTCA NPH PELIEHHH 3a1ad €CTECTBEHHO-HAYYHOrO [HKIIA, B HACTHOCTH (PM3MMECKHX
3aay.

OBbIIASL XAPAKTEPHCTHKA YYEBHOI'O IPEAMETA «MATEMATHKA»
MOIYJIb « 'EOMETPHSA»

OCHOBHBIMH COJICPIKATELHRIMH JIMHUAMHU yuebHoro Kypca «I eomerpus» B 10-11 kaccax
apnsotea: «[IpaMble M m1ockocTH B mpocrpaHcTsey, «MHororpanHnkuy, «Tena BpalmeHus»,
«BeKTophl M KOOP/IMHATEL B IPOCTPAHCTBEY, «J{BIDKEHHA B IPOCTPAHCTBEY.

Cdopmymposannoe Bo ®I'OC COO tpeboBanue «yMETh ONEPHPOBATH MOHATHIMIY,
PeNIEBAHTHBIMU I'€OMETPUH Ha YriryOaénnoM yposue obyderns B 10-11 kraccax, OTHOCHICA KO
BCEM COJICPIKATENBHBIM JIHHHAM yueOHOro Kypca, a (OpMHpOBAaHHE NOTHYCCKHX YMEHHI
pacrnpe/Ie/sETCs HE TOMBKO 110 COACPKATE/IbHBIM JIMHUAM, HO H 110 rogamM ofyuenns. Coaepkanue
00pa3opanuA, COOTBETCTBYIOMCE MPEJMETHBIM pe3yiibraraM ocBoeHus DeepaipHoil paboueit
IPOrpaMMbl, PACHPENE/IEHHBIM 10 FOaM 00 YUeHHS, CTPYKTYPHPOBAHO TakHM 00pasoM, 4Todbl KO
BCEM OCHOBHbIM, IIPHHIMIIMAJIBHBIM BOIIPOcaM obydalomuecs oOpammamch HEOTHOKPaTHO, D10
MO3BOJIACT  OPraHH30BaTh  OBJIAJICHME [COMETPHUYECKHMMH IIOHATHSMH M HaBLIKAMH
T0C/IC/I0BATEILHO H MOCTYNATE/bHO, ¢ COOJIFOACHMEM IPUHUMIA HPEEMCTBEHHOCTH, a HOBEHIE
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3HAHMA BIJIFOYATH B OOIIYIO CHCTEMY IEOMETPHYECKHX MPEICTABIEHHIT 00y HaIOMIXCA, PacITHpss
H yruydisis e€, 00pa3sys IPOYHBIE MHOKECTBEHHLIE CBA3H.

Ilepexo/i k H3yHEHHIO reOMETPHH Ha YTy 0IEHHOM YPOBHE 1103BOJISIET:

- CO37aThb YCHOBHA /Ul Au(QepeHIHaAMH 00yHCHHSA, MOCTPOCHUS HHJAHBH/YAIBHBIX
00pa30BaTENLHLIX MpPOrpaMM, OOecrmedHTh  yrayOaEHHOE HM3YHCHHE ICOMCTPHMH  Kak
cocrasysomeit yuebuoro npeamera «MaremaTukay,

- NOJATOTOBHTE 00YHAIOLIMXCH K NPOIOIIKCHHI H3YUEHHS MATEMATHKH ¢ YHETOM BbIOOpa
Oyaymer npodecchu, obecnednBas MPEEeMCTBEHHOCTL MEKIY OOIMM H Mpo(EecCHOHAILHBIM
obpazoBaHHeM.

L HEJIH UH3YYEHUSA YYEBHOI'O IIPE/IMETA «MATEMATHKA» MO/IVJIB
«TEOMETPHS»

Llesm ocBoeHus nmporpaMMel yuedHoro kypca «l'eomeTpua» na yrayOGnénHoM yposHe
Pa3BHTHE HHJIUBHAYAIBHLIX CHOCOOHOCTEH O0Yy4JalOmUXCs NPH H3YMEHHH T'COMETPHH, KAk
COCTaB/IOMEH npeaMeTHol obslactH «Marematnka u HH(OpMAaTHKA» duepe3 obecreycHHe
BO3MO)KHOCTH MpPHOOpETEHHA H HCMoap3oBanus 6ozee riaybOKMX reOMETPHYCCKHX 3HAHMH M
JCHCTBUI, cren)UuHbIX FeOMETPUH, H HEOOXOIMMBIX LI YCHEMHOro Mpo()eCcCHOHATLHOTO
00pa3soBaHmsA, CBA3AHHOTO C HCIIOTL30BaHHEM MaTCMaTHKH.

I IpHOpHTETHBIMH 3a/1a4aMH KYPCa rCOMETPHH Ha YIIy0/IEHHOM YPOBHE, PACLIHPSIOLINMH
H YCHJTHBAIOIIHMH KypC Da30BOr0 ypOBHS, SBISIOTCS:

- PpacUIMpEHHE MPEACTABIEHHA O TEOMETPHH KAaK YacTH MHPOBOH KYyJIbTYpbl H
(hOpPMHPOBAHIE OCO3HAHNA B3AHNMOCBA3H TEOMETPHH C OKPYKAIOIIHM MHPOM;

- (opMHpOBaHME NPEJACTABJICHMA O NPOCTPAHCTBEHHBIX (HIYPaX KaK O BaKHEHIINX
MaTeMaTHYCCKHX MOJICIX, TO3BOJIAIOIMX OIHMChIBATE H U3yUYaTh Pa3HbIE ABJICHM OKPYIKAIOLIErO
MHpa, 3HaHHE TOHATHIHOT 0 anmapara no pasjelny «CrepeoMerpus» yaehHOIro Kypea reoMeTpuH;

- ()OPMHPOBAHHE YMEHHSA BIAJETh OCHOBHLIMH MOHATHAMH O MPOCTPAHCTBEHHBIX (hUrypax
M MX OCHOBHBIMH CBOHCTBAMH, 3HaHHE TeopeM, (DOPMyNT M yMCHHE HMX TPHMCHATB, YMCHHS
JIOKa3bIBATH TCOPEMBI M HAXO/IMTh HECTAH/APTHBIC CIIOCODBI PEIICHHMA 3a/1a4;

- (hopMHpOBaHHE YMEHHS DACIO3HABATh HA YEPTEKAX, MOACIAX M B PCAlbHOM MHpE
MHOTOTPAHHMKH M T€1a BPALIEHUS, KOHCTPYHPOBATL FEOMETPHYECKHE MOJICTH,

- (pOpMHpOBAHHME  MOHMMAHMS  BO3MOJKHOCTH  AKCHOMATHMECKOrO  MOCTPOCHHA
MaTEeMaTHYECKHX TEOpPHH, (JOPMHPOBAHHE MOHMMAHHA POJIH AKCHOMATHKH [PH [POBEICHUH
PACCYKICHHI;

- (hopMHpOBaNHE YMEHHA BIAJCTh METOJAMH JIOKA3aTCIhCTB H AITOPHTMOB PEIICHHS,
YMEHHA MX [PHMEHATb, MPOBOJHTL JOKA3aTEILHBIC PacCyiICHHSA B XOAC pPEIICHHA
CTCPCOMCTPHYCCKHX 3a/la4 W 3a/a4 C NPAKTHYECKUM couepkaHueM, (OpMHpOBaHHE
NPEACTABICHHA O HEOOXOOMMOCTH JIOKa3aTeIbCTB NpH O0DOCHOBAHMH  MAaTEMarHYCCKHX
YTBEPHJICHAH H POJIM aKCHOMATHKH B IIPOBEIACHUU JEAYKTHBHbIX PACCYHCIECHHIA;

- Pa3sBHTHE H COBEPIICHCTBOBAHHE HHTC/UICKTYAIBHBIX M TBOPYCCKHX crocoOHOCTEH
00YHAIOUMXCA, [03HABATEILHON AKTHBHOCTH, MCCNCAOBATENLCKHX YMCHHI, KPHTHYHOCTH
MBIUUIEHHs, HHTEPECA K H3YUEHHIO TEOMETPHH,

- (opmupoBanue (YHKIUHOHAJIBHOH IPAMOTHOCTH, PEIEBAHTHON TIEOMETPHHM: YMEHHS
pacno3HaBarh MPOABJICHUSA FEOMETPHYCCKHX NOHATHI, 00BCKTOB U 3aKOHOMEPHOCTEH B pealibHbIX
JKM3HEHHBIX CHTYAIMAX M MPH  HIYYCHHH JIPYTHX Y4eOHBIX NPEIMETOB, [POABICHHA
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3aBHCHMOCTEHl M 3aKOHOMEPHOCTEH, MOIENMPOBAHHSA PEATLHBIX CHTYAlMH, HCCIeIO0BAHHA

HOCTPOEHHbIX MOJENeH, HHTEpPIPETALHH [10JIyYeHHBIX Pe3yIbTATOB.

II. MECTO YYEEHOI'O IPEIMETA « MATEMATHKA» MOAVJIb «' EOMETPHSI»
B YYEEHOM ILTAHE

2.1. Ha u3yuenue ygednoro kypca «I comerpns» na yray6:aéanon yposne otsoautes 204
yaca: B 10 knacce — 102 waca (3 waca B nenemo), B 11 kiacce — 102 waca (3 9aca B neemo).
2.2. TIpomesxcyTouHast aTTeCTalHs IIPOBOAMTCS 110 HTOI'AM IoJia:

Ne | Kunacc DopMEI IPOMEKYTOTHOH aTTECTATHA
1 10 Hroropad xontponnnas pabora 3a roj B hopMe MHCLMEHHON KOHTPONLHOI
pabots! Bo II nonyroaun
2 11 | Uroropas kouTponsuas pabora 3a ro B (hopMe MHCLMEHHON KOHTPOILHOI
| pabotsl Bo I momyroauu

1. COAEPKAHME OBYYEHHNA

10 KJIACC

IIpsMbie B IIOCKOCTH B NPOCTPAHCTRE

OcHoBHbIE NOHATHA cTepeoMeTpHH. Touka, MpaMas, MIOCKOCTL, MPOCTPAHCTBO.

ITousirne 06 aKCHOMATHUECKOM IOCTPOCHHMH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH M
CI€ICTBHA U3 HHX.

B3auMHOE pacnosokenne NpAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECH, NapaLIEIbHbIE B
ckpemBaronmecs npameie, IIpusnaku ckpempparommxces npsameix. [apannensHocTs npsMbix v
TIOCKOCTEl B MPOCTPaHCTBE: NapajulehbHbIC NMPAMBbIC B MPOCTPAHCTBE, MapajlelbHOCTh TPEX
IPAMBIX, IAPALIENBHOCTL NPAMO W TiockocTd.  [lapannensioe # - HEHTpaibHOE
npoekrHpoBanue, uzobpakenue Quryp. OCHOBHBIE CBOICTBA NAPAILIENLHOIO IIPOEKTHPOBAHMS.
H3cbpaxenne Gpuryp B napaaiensHoi npoekiny, Yribl ¢ COHANPABICHHBIMHA CTOPOHAMH, YIOJl
MEXIYy MpAMBIMH B mpocTpancTse. IlapannenbHocTh MIOCKOCTEH: mapajuiebHbIC NJIOCKOCTH,
CBOACTBa NapaJUIeIbHbIX IU10CKOCTEl. TTpocTeiimme npocTpaHCTBEHHbIE (UIYPBI Ha IUIOCKOCTH:
TETPasp, NAPAILICHCIMIIE/, TOCTPOCHHE CCHEHHH.

ITepnenauKy I5pHOCTS  NPAMOH M IUIOCKOCTH:  NEPIEHIMKYISPHBIE  NPAMBIE B
NPOCTPAHCTBE, TpPAMbIC MApaleNbHLIE M MEPHEHANKYMAPHBIE K TMJIOCKOCTH, MNpH3HAK
NEPIEHINKYIAPHOCTH NPAMOH M TUIOCKOCTH, TEOPEMA O NPAMOI NIEPNCHIMKYIISPHOI 11JI0CKOCTH.
OproronansHoe npoexTHpoBanye. IlepneHauKy1IIp H HAKIOHHLIE: PACCTOAHME OT TOUKH J0
TUIOCKOCTH, PacCTOAHME OT MpAMOI [0 IUIOCKOCTH, NPOSKUMsA (Urypbl Ha IIOCKOCTD.
[lepnen iy IspHOCTS NI0CKOCTEH: NPH3HAK NEPIICHINKYJIIPHOCTH IBYX TuiockocTeil. Teopema
0 TPEX NEPHEHANKYIAPaX.

Yribl B IPOCTPAHCTBE: YIOJ MEK/TY NPAMOI M IUIOCKOCTBIO, JIBYIPAHHBIH YT O, JIMHEHHBIHA
yroa jByrpasHoro yrna, Tpéxrpanueiit M MHOrorpasssie yribl. CBOHCTBA IJIOCKMX YIJIOB
MHOrorpansoro yria. CBofcTBa IUIOCKMX M JBYTPaHHBIX YFJIOB TPEXTpanHoro yria. Teopemsi
KOCHHYCOB M CHHYCOB JUI# TPEXIPAHHOIO YIia,

Muororpanunkn

Buipl MHOrOrpaHHHMKOB, pasBE€pTKa MHOrorpaHumka. IIpusMa: n-yronpHas npH3Ma,
npsaMas M HAKJIOHHAs NpH3MblL, OOKOBAs M I10JIHAs IOBEPXHOCTL npu3Mel. [lapainenenunen,
NpAMOYTONLHLIH Napaiiencrnunea M ero csoiictpa. Kparusaiimme myT Ha noBepXHOCTH
MHerorpanHuka. Teopema Oiinepa. Ilpoctpancrsennas teopema [lujaropa. Ilupammna: n-
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YroJibHas IMpAaMH/ia, IPABHIbHAS W yeeuEHHas mpaMujibl. CeoiicTsa pébep u DOKOBLIX IPaHei
NPaBHILHON NUpamMujel. [IpaBHibLHBIC MHOTOTPAaHHHMKH: NPaBHILHAS IIPU3Ma W NpaBHIbHA
THpaMi/a, TTPABHIILHAS TPEYTOJIBHAA THPAMHA W ITIPABHIILHBIN Terpadip, ky6. [1pe/crasnenne o
IPABHJILHBIX MHOI'OIPAHHHKAX: OKTA3/P, JOJIEKA3/IP H HKOCAIP.

Brlumciienne 3J1eMEHTOB MHOTOTPaHHHKOB: pébpa, auaronany, yrisl [Inomazpk 6okosoi
TIOBCPXHOCTH H MOTHOM NIOBEPXHOCTH MPSAMOIT IPU3MBL, IUI0INAlh OCHOBAHMIA, Teopema o H0KOBO#
TIOBEPXHOCTH MPAMOI NMpH3Mbl. [L1omans GOKOBOH NOBEPXHOCTH H IOBEPXHOCTH NPABHILHOMH
IIHPaMHILL, TEOPEMA O ILIOIIAH Y CEUEHHON IHPAMMIIBL.

CHMMETpHS B MpPOCTPAHCTBE. DJIEMEHTHI CHMMETPHH IPABWIBHBIX MHOIOIDAHHHKOB.
CuMMeTpuss B NPABWILHOM MHOIOIPAHHMKE: CHMMCTPHS TAapaliclelune/a, CHMMETpHs
NPaBHJILHBIX NPH3M, CHMMETPHS MPABIILHOMN MHPAMHIBI.

BekTOpb! H KOOPANHATLI B IPOCTPAHCTBE

ITonsThst: BEKTOpP B MPOCTPAHCTBE, HYIEBOI BEKTOP, LTHHA HEHYJIEBOTO BEKTOPA, BEKTOPLI
KOJUIMHEAPHBIC, COHAIPABJICHHBIC M NPOTHBONOIOKHO HANpaBICHHBIE BEKTOPLL. PaBEHCTBO
BEKTOpOB. JleHCTBHA C BEKTOpaMM: CNOJKEHHE H BBIUHTAHHE BEKTOPOB, CYMMa HECKOJBLKMX
BEKTOPOB, YMHOXKEHHE BeKTOpa Ha uncio. CoicTea ciokenus Bexkropos. CBoiCTBa YMHOKEHH
BekTopa Ha uncno. [lonsTie komiianapusie BekTopsl. [pi3nak koMIIaHapHOCTH TPEX BEKTOPOB.
Ilpasuno napamnenemunena. Teopema O pasjOKEHHWH BEKTOpPa 1O TPEM HEKOMILUIAHAPHBIM
sexropam. Ilpsmoyronsnas cucrema koopaunat B npoctpancrse. Koopannaret Bekropa. Ceasb
MEXy KOOpPAHHATaMH BCKTOPa M KOOPAHHATaMH TOdYeK. Yron Mexiay Bekropamu. Ckansphoc
MPOH3BEACHHE BEKTOPOB.

11 KJIACC

Tena spamennsn

TMonaTua: LUHIMHIPHYECKAs MOBEPXHOCTb, KOHMYECKas NOBEPXHOCTh, Ccepuueckas
NOBEPXHOCTH, 0Opasytonme nosepxHocreii. Tena Bpamenns: NWIHHAP, KOHYC, YCe4EHHDIA KOHYC,
cthepa, map. Biaumuoe pacnonokenne cepsl U IUIOCKOCTH, KACATEIBHAS 110CKOCTh K cdepe.
H3obpaxenue Tel BpaeHus Ha 10CKoCTH. PazsépTka upnumapa 1 konyca. Cummerpus cdeps
W mapa.

O6béM. Ocnosusie cpoiictsa 06béMoB Ten. Teopema 06 OOBEME MPAMOYIOJILHOIO
napajuienenunena W ciaeacrsud u3 He€. OObEM NpAMONH M HAKIOHHONA [MPU3MBLL, LWIMHADPA,
npamMuabl B konyca. O6bEM 1apa ¥ IapoBOro CerMeHTd.

KomOunaumu Tejl Bpamenus ¥ MHOrOrpaHHMKoB. [lpusMa, BhHMcaHHas B IWUIMHAD,
onMcaHHas OKONo 1wnnHapa. Ilepeceuenue cdepsl u mapa ¢ naockocrslo. Kacanne mapa u
cthepsl n10cKoCTHIO. [T0HATHE MHOTOIPAHHHIKA, ONIHCAHHOI'O OKONIO0 chephl, Cephl, BIIHCAHHOI B
MHOTOIPAHHHK WJIH TEN0 BPALICHUA.

[Tnomans NOBEPXHOCTH LINMHAPA, KOHyca, miomanb chepbl M eé uacreit. Ilogobue B
npocrpanctse.  OTHomenue 00BLEMOB, miomAnell MOBEPXHOCTEN  1ORODHBIX  (Uryp.
[TpeobpazoBanue noaodus, romorerus. PemeHue 3ajay Ha [UI0OCKOCTH € HCHONL30BAHHEM
CTEPEOMETPHHECKHUX METO/0B.

ITocrpoesne  cedeHnii  MHOrOrpaHHMKOB W TGN BpAIEHHA: CEUEHHS LMJIMHIpA
(napauieIbHO 1 MEPNEHIUKYIPHO OCH), CedeHMs Komyca (napasuie/ibHble OCHOBAHMIO H
HPOXOMSIIME HEPE3 BEPUIMHY), CEUCHUs 11apa, METO/Ibl N0CTPOCHHA CEYCHHI: METOI CIIei0B,
METOJ1 BHYTPEHHEr0 NPOCKTHPOBANNS, METO/] MEPEHOCA CEKYIIEH MI0CKOCTH.



BekTopbl H KOOPAHNATLI B IPOCTPAHCTBE

Bekrops! B npocrpancrse. Onepauuu Haji BEKTopamMi. BEKTOPHOE YMHOKCHHE BEKTOPOB.
CaoiictBa BEKTOpHOrO yMHOMKeHHA. [IpaMoyronbHas cucTeMa KOOpIMHAT B NPOCTPAHCTBE.
Koopmnate! Bektopa. Pasnoskenue pextopa no 6Gasucy. KoopaunaTHo-BeKTOpPHBIH METOA MpH
PEIICHHH FEOMETPHYECKHX 3a1at.

JBHzKenHA B MpocTpancTee

Jswkenns npocrpadcrea. Orobpamenus. JlBiwkeHus u pasedcrBo (uryp. Odmue
cBoiicrsa JBroKeHUil. BHIbI ABMKCHHIL Napa/UlCnLHbIH MEPeHoc, UCHTPAILIAs CHMMETPH,
3epKaIbHAs CHMMETPHS, 0BOPOT BOKPYT npamoii. [lpeobpazosanms no00ms. Tpsamas u cdepa
Ditnepa.

IV. INIAHHPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«U'EOMETPHSI» (YIJIYBJIEHHBINH YPOBEHB) HA YPOBHE CPEAHEIO OBIIETO
OGPA3OBAHHMA

4.1. JUYHOCTHLIE PE3YJLTATEI

1) rpaxanckoe BOCOHTAHKE:

- c)OPMHPOBAHHOCTh IPAAUIAHCKON 1O3HIMH  00y4aOUErocs Kak aKTHBHOIO M
OTBETCTBEHHOIO ‘WIEHA POCCHHCKOrO O0MIECTBA, NMPEACTABICHHE O MATEMATHUYECKHX OCHOBaX
()YHKIUMOHHPOBAHHA DA3JIMYHBIX CTPYKTYp, ABICHHH, NpPOLEAYp rpakianckoro obmecrsa
(BBIDOPBI, ONpPOCHI W APYroe), YMCHHC B3aMMOJCHCTBOBATh C CONMANLHBIMH HHCTHTYTAMH B
COOTBETCTBHHU € MX (DYHKUHAMH H Ha3HAYCHHEM;

2) naTpHOTHYECKOE BOCIHTANIHE:

- c)OPMHPOBAHHOCTh POCCHHCKOM IPaXkIAHCKON HJICHTHYHOCTH, YBKCHAN K NPOLLIOMY
U HACTOALIEMY POCCHIICKOH MATEMATHKH, IICHHOCTHOE OTHOIMICHHE K JIOCTIDKEHHAM POCCHHCKHX
MATEMATHKOB W POCCHHCKOH MareMarH4ecKoil INKOMLI, HCIOIL30BAHHE JITHX JOCTHXKCHHH B
JIPYTHX HayKaxX, TEXHOTOTHAX, Cepax IKOHOMUKH;

3) TyX0BHO-HPABCTBENIIOE BOCTIHTAHHE:

- OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapoaa, Cc(OopMHPOBAHHOCTE
HPaBCTBCHHOrO CO3HAHHA, JTHYECKOTO MOBEIEHHS, CBA3AHHOIO C NPAKTHYECKUM HMPHMEHEHHEM
MOCTIKEHHH HAyKH M JICATCIIBHOCTBIO YYEHOI'0, OCO3HAHME JIMYHOrO BIJIAJa B IOCTPOCHHE
YCTOHYMBOIO DYy IICero;

4) 2CTEeTHYECKOE BOCIHTAHHE:

- OJCTETHYECKOC OTHOMICHWE K MHPY, BKTIO9ad OJCTCTHKY  MaTEMaTHYCCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, PAaCCYKUEHMH, BOCHPHUMYMBOCTH K
MAaTEMaTHYCCKHM acleKTaM Pa3IMYHbBIX BHJIOB HCKYCCTBA;

5) pusznueckoe Bocnuranue:

- COPMHPOBAHHOCTH YMCHHS [PHMCHATh MATCMATHYCCKHE 3JHAHWA B HHTCpEcax
3j0posoro H GezomacHoro ofpasa JKHM3HH, OTBETCTBEHHOE OTHOMICHHE K CBOEMY 3/10POBLIO
(310poBOC MHTaNKE, COANAHCHPOBAHHLIH PEXHM 3aHATHH M OTALIXA, PErynipHas (u3HUecKan
aKTHRHOCTD), (DPH3HYECKOE COBEPINEHCTBOBAHME IPH 3AHATHAX CHOPTHBHO-0340POBHTEILHOM
JICATCILHOCTBIO;

6) Tpya0BOC BOCHIHTAHHE:
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- FOTOBHOCTH K TPYJly, OCO3HAHHE LIEHHOCTH TPY/0/00Ms, HHTEPEC K PA3THYHBIM cepam
NPO(ECCHOHAIBHOI JICATENBHOCTH, CBA3AHHBIM C MATEMaTHKOH M & MPHIOKEHHAMH, YMEHHE
COBEpIIATh OCO3HaHHBIH BHIOOP Oyaymei mnpodeccHn M peaH3OBLIBATL  COOCTBEHHBIE
JKH3HEHHBIE [UIaHBL, TFOTOBHOCTL M CHOCODHOCTL K MATEMATHUECKOMY O0Opa3’oBaHuio H
€aM000pPa30BAHHIO HA IPOTSDKEHHH BCEH HH3HM, FOTOBHOCThL K AKTHBHOMY YYaCTHIO B PEINCHHH
NPAKTHYECKHX 3a/1a4 MaTEMaTHYCCKOI HAlPaBJICHHOCTH,

7) IKOJIOrHYECKOE BOCHHTAHNE:

- c)OpMHPOBANHOCTL JKOTOTHYECKOI KYIBTYPLl, MOHHMAaHHE BJIMAHMS COIHMATBEHO-
IKOHOMHYCCKHX MPOIECCOB HA COCTOSHHE MNPHPOMHON M CONMATLHON CpPeabl, OCO3HAHHE
r100ILHOrO XapaKTepa IKOJIOMHUECKHX MPODJIEM, OPHEHTALMS HA IPHMEHEHUE MATEMATHYECKHX
3HAHMIT JUTS pelneHus 33134 B 001acTH OKPY KaloIcit cpebl, MIaHHPOBAHHE TOCTYTKOB H OLEHKH
MX BO3MOXKHBIX NOC/IEACTBHI JUISL OKPYKAIOMIEH CPEIbI;

8) HEHHOCTH HAYYHON0 HO3HANHIA:

- c(OpMHPOBAHHOCTE MHPOBO33PCHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
PA3BHTHSA HAYKH M OOLICCTBEHHOH MPAKTHKH, ITOHHMMAHHE MATEMATHYECKON HAayKH Kak cdephl
YCIIOBEYCCKOM JICATENIHHOCTH, JTAMOB ¢& Pa3sBHTHA M 3HAYHMOCTH AN Pa3BHTHA LIUBIIH3ALIHH,
OBJIAJEHHE A3BIKOM MATEMATHKH M MATEMATHUECKOH KY/ILTYPO# KAK CPEJICTBOM IO3HAHHMA MHPA,
FOTOBHOCTEL OCYINECTBISTE MPOSKTHYIO H HCCIEA0BATENLCKYIO JEATENLHOCT HHINBHIYAILHO H
B IPyIUIE.

4.2. METATIPEAMETHBIE PE3YJILTATbI

4.2.1. lloznaBare/ibHbie YHHBEPCATLHbIE y4eOnbie JelcTBH

BazoBbie JIOTHUCCKHE ACHCTBHA:

- BBIBJATH M XapaKTepH30BaTh CYICCTBCHHBIC NMPH3HAKH MaTEMATHYECCKHX 0OBEKTOB,
NOHATHH, OTHOIICHHWI  MENJLYy TNOHATHSMH, (JOPMYJIHpOBAaTh  OMPEACICHHA  TOHATHIL,
YCTaHABNUBATh CYIICCTBCHHELNI MpPH3HAK KIAaCCH(HKAIMH, OCHOBaHWA 111 o0DoOmeHHs H
CpPABHEHHSA, KPUTEPHH MPOBOIMMOTO AHAIH3A,

- BOCNIPHHMMATh, (HOPMYITHPOBATE W NMPEOOPA3OBBIBATL CYHICHHA: YTBEPAMTENLHEIC H
OTPHIIATEIBHBIC, CAMHHYHEIC, YaCTHELIC H 0DIIHE, YCIOBHBIC,

- BBUIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3H H ITPOTHBOPEYMs B (akTax,
J@HHBIX, HAOJIOJCHMAX W YTBCPK/ICHMAX, [NpEAarath KPHICPHH JUIS  BBISBJICHUA
3aKOHOMEPHOCTEil H IPOTHBOPEHMIi;

- JIe/aTh BBIBOjIbI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JC1YKTHBHBIX M HHIYKTHBHBIX
YMO3aKTIOUEHHI, YMO3aKUTIOUEHHIT 10 AHATOTHH,

- HPOBOAUTH CAMOCTOATEIIBHO JIOKA3ATE/LCTBA MATEMATHIYCCKHX Y TBEPHICHHIM (MPAMBIC H
OT MpPOTHBHOTO), BBICTPAHBATh APryMEHTALMIO, NPHBOAHTL MNPUMEPLI M KOHTPIPHMEpEL
00OCHOBBIBATH CODCTBEHHBIE CYKICHHS U BHIBO/IbL,

- BeIOHpare croco® pemenus ydeOHOH 3aMadn (CpaBHHBATL HECKOMBKO BapHAHTOB
pemieHHs, BIOHpaTh Haubolee NOAXOMAIIHA C YYETOM CAMOCTOATE/LHO BBIIEIECHHBIX
KPHTEPHEB).

bazoseie neceoBaTeNLCKHe AeiCTBHA:

- HUCHOJNB30BATH  BONPOCHl  KaK  MCCIC/OBATCIHCKHI  HHCTPYMEHT  INO3HAHHS,
(opmyHpOBaTH BONPOCK, HKCHPYIOITHE NPOTHBOPEYHE, NMPoGIeMy, yCTaHaBIHBAThL HCKOMOE H
JaHHoe, (JOpMHPOBATE THIIOTE3Y, APIYMEHTHPOBATH CBOIO MTO3ULIMIO, MHEHHUE,
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- TMPOBOAHTL CaMOCTOSTCILHO CIUIAHMPOBAHHBIH 3KCIICPUMEHT, HCCIECI0BAHUE 110
YCTAHOBJIEHHIO OCODEHHOCTEH MaTeMaTH4ecKoro 00LEKTa, ABICHMSA, TNPOIECCA, BHIABICHHIO
3aBHCHMOCTEH MEXULY 00BEKTAMH, SBJICHHAMH, IIPOLIECCAMH;

- CAMOCTOATEILHO (hJopMyIHpoBaTh 0000IIECHNS U BHIBO,IbI 110 PE3YJILTATAM IPOBEAEHHOIO
Ha0/I0IEHHs, HCCNENOBAHHA, OLEHHBATEL JOCTOBEPHOCTE MONYYCHHBIX PE3YIBTATOB, BHIBOJIOB U
obobmennit;

- IIPOrHO3HPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, d TAKOKE BLIIBHIATH MPEANONOKEHASL
0 €10 Pa3BHTHH B HOBBIX YCJIOBHAX.

Pabora c nndopmanneii:

- BRIABIATE JACHUITATH HHOOPMALMH, JIAHHBIX, HCOOXO0MMBIX jUIS OTBETA Ha BOIPOC H VISt
PCIICHHMS 3aJ1aYH;

- BBIOHpaTh HMHQOPMALMIO W3  HCTOYHWKOB Pa3/IMYHBIX THIIOB, AHAIH3HPOBATD,
CHCTEMATH3MPOBATh M HMHTEPNPETHPOBATL MHGOPMAIMIO pPasIMYHBIX  BHAOB W (opm
NPEACTABIICHHA;

- CTPYKTYpHpOBaTh HMH(OPMALMIO, MPEACTAaBIATE €€ B Pa3TMuYHBIX  (opMax,
WLTNOCTPHPOBATH TPaHuecKy;

- OLEHMBATL HAAEKHOCTH HHOOPMAMA TO CaMOCTOATEILHO C(HOPMYJIHPOBAHHBIM
KPHTEPUSM.

4.2.2. KomMyBHKATHBHbLIE YHHBEpPCAILHbIE yueDHbIe AeiicTBIA

Obmenne:

- BOCIIPUHMMATh W (JOPMYJIMPOBATH CY/KIAEHHS B COOTBETCTBHH C YCJIOBHAMH H LIEIAMH
o0menus, ACHO, TOYHO, TPAMOTHO BHIPAKATh CBOIO TOYKY 3PEHHSl B YCTHBIX M ITHChbMEHHBIX
TEKCTAX, JaBaTh MOACHEHHA 110 X0y PEHICHHS 33/1a494, KOMMCHTHPOBATD 10JIY4CHHBII PC3YJIbTAT,

- B X0Ji¢ 00CYX/IEHHs 3a1aBaTh BOIPOCH! 110 CYMECTBY 00CY:KAaeMOii TeMBL, NpobneMsl,
pemaemoii 3a/laus, BhICKA3bIBATH MIEH, HALEJEHHBIE HA NMOMCK PELIEHHS, COMOCTABIATL CBOH
CYKIEHHS C CY:KAEHHAMH APYTHX YYaCTHUKOB JMAiI0ra, oOHapyKMBaTh PA3IMuHE H CXOJCTBO
TNIO3HUMIA, B KOPPEKTHO#H (hopme GopMyIHPOBATL Pa3HOTIIACHS, CBOH BO3PAKEHHS,

- NPEACTABIATL PE3YNBLTATLH! PEMICHHUA 33/1a4H, DKCNICPUMEHTA, HCCIIC0BAHMS, NPOCKTa,
CaMOCTOATEILHO BLIOHPaTh (JOPMAT BRICTYILIEHHS! C YIETOM 3a1ad MPE3eHTALHT H 0COOeHHOCTEH
AYJIHTOPHN.

4.2.3. Pery/ IMTHBHBIC YHHBEPCAILHBIC YIeOHDBIC AeiicTBHSA

Camoopranmsanus:

- COCTAB/IATH IUIAH, AITOPHTM PEIICHHA 33]a4H, BRIOMPaTh crnocod pemeHus ¢ y4érom
HMEIOMINXCA PECYPCOB M CODCTBEHHBIX BO3ZMOMKHOCTEH, apIyMEHTHPOBATh M KOPPEKTHPOBATH
BapHaHTEI PEINCHUH C YMETOM HOBOI MH(OpMaIin.

CaMOKONTPOIIb, IMOUHOHANLHBIH HHTELICKT:

- BIAJETh HABBIKAMM 103HABATENBHON pedIeKCHH KakK OCO3HAHHMA COBEpLIASMBIX
JICHCTBMH M MBICIMTENBHBIX ITPOLECCOB, HX PE3yIbTATOB, BIGACTh CMOCODAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA MPOLIECCA M PE3YJIbTaTa PEHICHHS MATEMATHYECKOH 3a/1a%u;

- MPEABHAETL TPYAHOCTH, KOTOPBIC MOIYT BOZHHKHYTh IPH PECHICHHN 3ajla4, BHOCHTh
KOPPEKTHBLI B JEATENLHOCTh HA OCHOBE HOBLIX OOCTOSTE/ILCTB, JAHHBIX, HAHJCHHBIX OIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
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- LEHHBATL COOTBETCTBHE pE3YJbTATa LEIH M YCIOBHAM, OOBACHATh TPHYHHEI
JIOCTHIKCHMA WIH HEJLOCTHKCHUSA PE3Y/IhTaTOB JICATCIBHOCTH, HAXO/ T OITHOKY, 1aBaTh OLEHKY
TPHOOPETENHOMY OMBITY.

CoBMecTHas 1eATEILHOCTD:

- IOHUMATh M HCIIOJIb30BaTh NPEUMYINCCTBA KOMAHIHOH W WHBH Y ATbHOI paboThl TPy
pemenud  yueOHBIX 3ajad, NPHHAMATL 1EHb COBMCECTHOH JIEATENBHOCTH, ILIAHHPOBATH
OpraHH3alMI0 COBMECTHOM paboThl, pacmpeneniaTh BHAB paboT, A0TOBApHBATLCA, 00CYHaATh
Tporece | pe3yasTar paboTsl, 0606maTs MHCHHA HECKOILKHX OAEH;

- Y4acTBOBATh B IPYNIOBIX (popmax paborsl (0Dcyxkaenus, 06MeH MHEHHIHA, «MO3I0BbIC
IITYPMBI» H HHBIE), BLITIOTHATE CBOIO 4aCTh pabOTHI H KOOPAMHHPOBATH CBOM JIEHCTBHS C IPYTHMHA
4JICHAMH KOMaH/Ibl, OIICHHBATh Ka4YECTBO CBOEr0 BKJIAJa B OOIMH TIPOJYKT MO KPHUTEPHAM,
ChopMYTHPOBAHHBIM Y4ACTHHKAMH B3aHMOJCHCTBHS.

4.3. IPEJMETHBIE PE3VJIbTATDbI

K xonuy 10 xnacca 00yuaromuics HayuuTes:

- ¢B0DO/HO ONEPUPOBATH OCHOBHBIMH TOHATHAMH CTEPECOMETPHH TIPH PEIIEHHK 3a1a4
IPOBEAEHHH MAaTEMATHUECKHX PACCY KIEHHIT,

- IPUMEHATL AKCHOMbI CTEPEOMETPHH M CAEICTBHSA M3 HUX 1IPH PCHICHUHM N'EOMETPHIECKHX
3anaq;

- KJIACCH(MUMPOBATH B3aMMHOE PaClONOKEHHE NPAMbIX B [IPOCTPAHCTBE, TUIOCKOCTEH B
HPOCTPAHCTBE, NPAMBIX W IUIOCKOCTEH B IPOCTPAHCTRE,

- cBODOIHO OMEPHPOBATL MOHATHAMM, CBA3aHHBIMH C YTJIaMH B MPOCTPAHCTBE. MEKILY
NPAMBIMH B IIPOCTPAHCTBE, MEKIY IIPSMOH H IUIOCKOCTBIO;

- cBODOIHO ONEPHPOBATH MOHATHAMH, CBA3AHHBIMH C MHOTOIPAHHHKAMH;

- cBOOOJIHO pacnoO3HaBaTh OCHOBHBIC BH/BI MHOTOTPAHHHMKOB (MPH3Ma, NHPaMMIA,
NpAMOYTONLHLIN Napaienenunes, ky6);

- KIACCH(HLIHPOBATH MHOIOIPAHHHKH, BLIOHPAst OCHOBAHMS /1A KIACCH(MKAMHN,

- cBODOJIHO ONEPHPOBATHL TOHSTHAMH, CBA3AHHBIMH C CCYCHHEM MHOTIOIPAHHHKOB
III0CKOCThIO;

- BBINOJHATEL NApaJLICIbHOE, HEHTPANLHOE H OPTOrOHANLHOE MPOESKTHPOBaHHE (PUIYp Ha
II0CKOCTh, BBIMONHATh H300p@KEHNA QUIYD HA [JIOCKOCTH;

- CTPOMTH CEUYCHHS MHOTOTPAHHMKOB PasiHYHBIMH METOLAMH, BBINOTHAThH (BbIHOCHBLIC)
IUIOCKHME YEPTEHN N3 PUCYHKOB NIPOCTBIX 00BEMHBIX (MIYp: B CBEPXY, COOKY, CHH3Y;

- BBIYMC/IATH  [UIONIAJM  TOBEPXHOCTEH  MHOTOMPaHHHKOB  (NpH3Ma, IHpaMHia),
FeOMETPHYECKHX TEN C pHMEHenHeM (OpMY I,

- cBOOOJHO ONEPUPOBaTh MOHATHSAMH. CHMMCTPHA B TNPOCTPAHCTBE, LEHTP, OCh H
[JI0CKOCTh CHMMETPHH, LIEHTP, OCh H IUIOCKOCTh CHMMETPHM (JUIYPbI;

- ¢B0DOHO ONEPHPOBATH TIOHATHIMH, COOTBETCTBYIOINMHI BEKTOPaM H KOOpAMHATAM B
IIPOCTPAHCTBE;

- BLIMOMHATD ACHCTBHS HAl BEKTOPaMH;

- pewarth 3alaud Ha JOKA3aTeIbCTBO MATEMATHUECKHMX OTHOLIEHMH M HaXOx/eHue
IeOMETPHYECKIX BEJIHUHH, HPHMEHsI! H3BECTHBIE METOMBI [IPH PEIICHAN MATEMaTHYECKHX 3a1au
NOBBIIICHHOIO H BRICOKOI0 YPOBHA CIONHOCTH,

- TPHMEHATL NMPOCTEHIINE MPOrPAMMHBIE CPEACTBA H MIEKTPOHHO-KOMMYHHKaIHOHHbIE
CHCTEMBI IIPH PELIEHHH CTEPEOMETPHYECKHX 3aj1at;
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- U3BJICKATH, MPEOOPA30BBIBATE U HHTEPIPETHPOBATE HH()OPMAIHIO O IPOCTPAHCTBEHHBIX
reoMETPHYECKHX (PUTypax, MPeACTaBACHHYIO Ha YepTekax H PHCYHKaX,

- MPHMEHATH NOTYYEHHBIE 3HAHUA HA MPAKTHKE: CPABHUBATE W aHATH3IHPOBATL PeaTbHLIC
CHTYAUHMH, [PUMEHATH H3YHYEHHBIE IOHATHA B IMPOLECCE [MOHMCKA PELICHHA MATEMATHUECKH
chopmyiMpoBaHHOi 1POOJIEMBI, MOJC/IHPOBATh PCAIBHBIC CHTYAUMH HA A3BIKE I'COMETPHM,
HCCIIENOBaTh MOCTPOCHHEBIE MOJCIH C HCMOML30BAHHEM FEOMETPHUCCKHX MOHATHIT H TEOpeM,
anmapara arebpbl, pemaTh MPaKTHYECKHE 331a4H, CBA3AHHLIC C HAX0KACHHEM MCOMCTPHYCCKHX
BEJTHYHH;

- HMETH MPEJICTAaBICHNS 00 OCHOBHBIX JTanax pasBHTHS FEOMETPHI KaK COCTABHOI 9acTH
(QYHIAMEHTA PA3BUTHS TEXHOIOIHA.

K komuy 11 knacca ofyuaromuiics HayqHTCs:

- CBODO/IHO ONEPHPOBATE NOHATHAMH, CBA3AHHBIMU C IMIHHJIPUYECKOH, KOHMYECKOH U
cepiIecKoit MOBEPXHOCTAMH, OOBACHATh CIIOCODHI MOy UEHHS,;

- ONCPHPOBATH MOHATHAMH, CBA3AHHBIMH C TENaMH BPAINCHHA: LATHHIPOM, KOHYCOM,
cipepoii 1 mapoM;

- pacrno3HaBaTL Tela BpamleHus (LHMHIP, KOHyc, cdepa H map) it 00BACHATH CIOCoObI
TOJTY EHHS TE/1 BPAICHHS

- KacCH()HIMPOBATEL B3aHMHOE PACMoOI0KeHHe CYEphl U IUIOCKOCTI,

- BBIYHC/IATE BEJIMYMHBI DJICMCHTOB MHOIOIPAHHHKOB M TEI1 BpamcHus, 00bEMBI H
IUIOMAMH  [IOBEPXHOCTEH MHOTOrPAaHHHKOB M TEA BPAINCHHH, TI'COMCTPHYCCKHX Tel C
npUMeHeHHEM (opMYyT;

- ¢BODOJHO ONEPUPOBATEL MOHATHAMM, CBA3AHHBIMH ¢ KOMOMHALMAMH TE BPALUCHHA H
MHOIOIPAHHMKOB: MHOI'OIDAHHMK, BIMCAHHBIN B cepy M onmcaHHbi okono cdepsl, chepa,
BIIMCAHHAA B MHOTOMPAHHHK HJIH TEJI0 BPAICHHA,

- BBIYHC/ATE COOTHOMICHHS ME}ULY MUIOMAJAMH MoBepXHoCcTel H 00hEMaMu M000HBIX
e,

- u300paxkars wu3yuaembie (UIYPHL, BBINOJHAThL (BHIHOCHBIE) IUTOCKHE UEPTEXH M3
PUCYHKOB TPOCTBIX OOBEMHBIX (HTYp: BHA CBEpXy, cOOKY, CHH3Y, CTPOWTH CCHCHHS Tel
BPAINCHHA,

- H3BJIEKATH, HHTEPIPETHPOBATH M IPEOOPa30BhIBATH HH(OPMALMIO O TPOCTPAHCTBEHHBIX
reOMETPHYCCKUX (PUIypax, NPE/ICTARICHHYHO HA YEPTEHAX H PHCYHKAX,

- cBOOO/IHO ONEPHPOBATH NOHATHEM BEKTOP B MPOCTPAHCTRE;

- BBINIO/JIHATH OTICPAIHH HAJl BEKTOPAMH;

- 3aaBaTh IUIOCKOCTL YPABHEHHEM B IEKAPTOBOI CHCTEME KOOPAMHAT,

- pemark TEOMCTPHYCCKHE 3aJad¥ Ha BBIYHCICHUC YIJIOB MOKILY [PAMBIMH M
IUIOCKOCTAMH, BBEIYHCICHHE PACCTOAHHI OT TOYKH JO IUIOCKOCTH, B LENOM, Ha MPHMEHEHHE
BEKTOPHO-KOOP/MHATHOrO METO/1a IIPH PELICHHH,

- cBOOO/THO ONEPHPOBATH MOHATHAMH, CBA3AHHEIMH C IBHIKCHHEM B MPOCTPAHCTBE, 3HAThH
CBOMCTBA IBMKEHHIA;

- BLINONHATE HM300POKEHHA MHOTOTPAHHMKOB H TEN BPAIICHHA NPH MapaUIeILHOM
TMEperoce, HEHTPAILHOH CHMMETPHH, 3€PKANbHOH CHMMETPHH, IIPH MOBOPOTE BOKPYT IPSIMOH,
1peodpasoBaHus 110/100us;
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- CTPOMTh CEHCHHS MHOIOIPAHHMKOB M TEJI BPALICHHS: CCYEHHA IHIMHJpa (NapaiiensbHo
M MEPTICHANKYIAPHO OCH), CEYEHHA KoHyca (MmapasuieibHBle OCHOBAHHIO M MPOXOIALIME HEpes3
BEPILINHY), CEHEHUS Mapa;

- MCIOJIB30BATh METOMbI IOCTPOEHMS CEYEHHIT: METOJ CEN0B, METON BHYTPEHHEIO
HPOCKTHPOBAHMS, MCTOJL IEPEHOCA CEKYINEH IUIOCKOCTH;

- JIOKa3LIBaTh FEOMETPHYCCKHE YTBEPKACHHS,

- NPHMEHATL TEOMETpHYECKHE (aKThl ATA peIIeHHA CTEPEOMETPHUECKHX 3ajad,
MPEANONArAIOIHX HECKOIBKO MIArOB PEMICHHS, €C/M YCIOBHA NMPHMEHEHHSA 3a/[AHbI B SBHOH H
HEABHOI hopme;

- pemark 3ajda4d Ha JIOKA3aTeNbCTBO MATEMATHUYECKMX OTHOINCHMI M HAXOMICHHE
FEOMETPHYECKUX BETHYHH;

- MPUMEHSTH (POIPAMMHAIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI 1IPH
PEMIEHHH CTEPEOMETPHHECKUX 3a1at;

- MPUMEHATE MOTyYEHHEIE 3HAHHA Ha MPAKTHKE: CPABHHUBATL, aHATH3HPOBATL H OLEHUBATE
peaiibHbIC CHTYALMH, TIPUMEHATH M3YUCHHbIC TOHATHS, TEOPEMbI, CBOHCTBA B NPONECCE MOMCKA
pELIEHHs MaTeMaTHYECKH ChOPMYTHPOBAHHOH MPOBIEMEI, MOJEIHPOBATh PEAILHBIE CHTYAlMH
Ha A3BIKE FEOMETPHH, MCCIEI0BATH OCTPOCHHBIE MOJIETH C HCIIOJIL30BAHUEM FEOMETPHYCCKHX
MNOHATHH H TeopeM, anmapara anreOppl, pemarh HPAKTHYECKHE 3ajaud, CBA3AHHBIE C
HAXO0XJICHHEM MCOMCTPHYCCKUX BE/IHYHH;

- HMETh NPE/CTABICHHSA 00 OCHOBHBIX ITAraX PA3BHTHA FCOMETPHH Kak COCTABHOI YacTH
(hyrIamMenTa pa3sBHTHS TEXHOTOIHIL.



V. TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC

KoaudecTBO 9acon

JJ1eKTpoHHBbIE (HHppoBHIE)

il HaumenoBanue pas/ie/ioB H TeM NPOrpaMMsbl Beero Kourpojbubie e
paboTsl )

1 BBesieHNE B CTEPEOMETPHIO 23 1 https://resh.edu.ru/

2 BzaumHOeE pacnonokeHue MpsIMBIX B TPOCTPAHCTRE 6 1 https://resh.edu.ru/ i

3 ITapajiebHOCTb NPSIMBIX H INTOCKOCTEH B IIPOCTPAHCTBE 8 https://resh.edu.ru/

-+ [ leprieHIUKyYISIPHOCTD NPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBRE 25 https://resh.edu.ru/

5 YTIIBI B PaCCTOSTHUS ' 16 1 https://resh.edu.ru/

6 MHOTrOrpaHHUKH 7 1 https://resh.edu.ru/

i BexTopsl B 1poCTpaHCcTBE 12 https://resh.edu.ru/

8 [ToBTOpenue, 0bodmeHne U cucTeMaTH3aus 3HAHHH ) 2 https://resh.edu.ru/

OBIEE KOJIMYECTBO YACOB 11O [TIPOI'PAMME 102 6

11 KITACC

KouangecTBo yacos

N HaumeHoBaHue pa3/ie/ioB U Te€M HPOIPAMMbI KOHTDOJIBHBI SaexTponmbIe ((H(POBLLE)
n/n Bceero POIERENC o0pa3zoBaTe/ibHbIC pecypchbl
padoTel
1 AHaJIMTHYECKAs TEOMETPHS 15 1
2 IToBTopenue, 0600EHHE ¥ cCUCTeMATH3AIUS 3HAHU I 15 1
3 O0BpEM MHOrOrpaHHUKA 17 1
B Teira Bpanienust 24 1
5 [Diomany noBepXxuocT U 00BLEMBI KPYTJIBIX Tell -9 1
6 JIBrokeHus 5 1
1 lloBTOpenne, 0600mEeHHe U CHCTeMATH3AIMS 3SHAHMM 17 2
OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 8
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V. IIOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC

Ne Temaiypusa KosnyecTBo 4acos DaekTpoHHbIE MG POBLIE

n/n Bcero KOHTpOJ‘"-,H[,[e paﬁo'n,] 06pa3OBaTeJ'lbllble pecypcehl

[Mousrus CIEPCOMETPHHU: TOYKA, IIpAMast, ILJIOCKOCTD,
IPOCTPAHCTBO. OcHOBHBIE IpaBuiia H306pﬂ)¥(CHHH Ha
PHUCYHKC IIJIOCKOCTH, IMapaJllICIIBHBIX ITPSIMBIX (OTpCBKOB),
CEpCHMHbLI OTPE3KaA

I hitps://resh.edu.ru/

| lorsITHS cTepeoMeTpun: TOUKa, TpAMasi, MI0CKOCTB,
npocrpaicTBo. OCHOBHBIE IIPaBUIIa U300paXKeHust Ha
PHCYHKE TJIOCKOCTH, TTapalIeIbHBIX NPSIMBIX (OTPE3KOB),
CEepeIUHbI 0TPE3Ka

1 https://resh.edu.ru//

ITousitus: IepeceKaromuecs 1II0CKOCTH, IIEPECEKAIOIIUEC
[IpsAMast U 1IOCKOCTD, ITOJIYIIPOCTPAHCTBO

ITonsaTus: nepecekaronuecs MIOCKOCTH, IEPECEKAOIIHECs
npsiMas ¥ TUIOCKOCTB; MOIYTIPOCTPAHCTBO

MHororpanHHKH, H300pa’keHHE IIPOCTEUIITIX
IIPOCTPAHCTBEHHBIX (GUI'YP, HECYHIECTBYIOMHUX 00HEKTOB

MuororpanHiuKy, H300pajkeHre PoCTeH X
IIPOCTPAHCTBEHHBIX (UI'YP, HECYHNIECTBYIOMMX 00HEKTOB

g/ AKCHOMBI CTEPEOMETPHUH U IIEPBbLIE CJIEICTBUS U3 HUX I

8 AKCHOMBI CTEPCOMETPHH H IICPBLIC CICICTBHS U3 HHUX 1

AXCHOMEBI CTEPEOMETPHH U TIEPBHIE CIICJICTBHA M3 HUX.
9 CrocoOwI 3a1aHus PAMBIX M TIIOCKOCTEH B TPOCTPAHCTBRE. 1
O0603HaUEHUS MPSIMBIX U TUTOCKOCTEMH

N300pakenue ceuenuit nupaMubl, Kyda u Mpu3Mmsl,
KOTOpBIE MPOXOAT Yepe3 ux pébpa. MU3zodpaxxenue
TICPECEUCHHMS IMOMYIEHHBIX TUIOCKOCcTeH. PackpaimBanue
MOCTPOEHHBIX CEYEHUH Pa3HbIMHU LIBETAMU

10
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11

M306paxenne ceyenuit nupamMuibl, Kyba U Ipu3Mbl,
KOTOpBIE IPOXOAT uepe3 ux péopa. Mzobpaxenue
nepeceueHus MOYyUCHHBIX TTockocTel. PackpammBanmne
MOCTPOCHHBIX CCUCHUH PasHBIMH IIBCTAMHU

12

N3o0paxenne ceyeHnid mupamMuibl, Kyda U pUu3MBbl,
KOTOPEIC IPOXOAT depe3 ux péopa. U3obpaxenne
LiepeceyeHus MOIy4eHHBIX IIOcKocTel. PackpaimnBanue
TIOCTPOEHHBIX CEYEHUH pa3HbIMU 1IBETAMHU

13

14

M3obpaxxenne ceueHuid nupamMuibl, Kyda u pu3MBbl,
KOTOPBLIE IIPOXOAT Yepe3 ux pédpa. Usobpaxenue
nepecevenusi 110, ly4eHubIX I1ockocteil. PackpammuBanue
TIOCTPOCHHBIX CCUCHMH pasHBIMH IIBETAMH

MeTo ciies1oB UIst HOCTPOEeHUs CeHeHnI

15

Mertoy cnenos ajust nocrpoenusi ceyenuii. Cpoiictsa
TIePECEYEHUH NPSIMBIX U IIOCKOCTEN

16

Meroa cnenos st noctpoeHus cedeHnit. CroiicTra
IIepecedyeHuil IPsIMbIX U IJIOCKOCTEH

17

[Toctpoenue ceuenuit B nupamuse, Kybe mo TpéM TouKam
Ha pédpax. Cosllanue BbIHOCHBIX YEPTeIKel U 3aluch
I1aroB MOCTPOCHUS

18

[Toctpoenue ceuennii B nupamue, kybe mo TpéM Touxam
Ha pébpax. Co3/iaHure BLIHOCHBIX YEPTeKEH U 3alucCh
maroB IMMOCTPOCHU A

19

IlocTpocHue ceueHnii B mupamu/ie, Kyde 1o Tpém Toukam
Ha pébpax. Co3ianue BEIHOCHBIX YEPTEXKEH U 3aruch
11aroB MOCTPOCHMS

20

IlocTpoenne cedeHnit B mupaMu/ie, Kybe 1o TpéM Toukam
na pédpax. Cosranue BBIHOCHBIX YEPTeKEH U 3aruch
11aroB HOCTPOEHHUs

21

[ToBropenune mmannmerpun: Teopema o
HPONOpLHOHAILHEIX 0Tpe3kax. [Togobue TpeyroibHUKOB
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22

IloBTOpenue mranumeTpun: Teopema Menenas. Pacders B
CCUCHHUAX Ha BHIHOCHBIX YepTexax. Mcropust pasBUTHS
TTAHUMCTPHH U CTCPCOMETPHH

23

Konrponsnas padbora «Axcuomsl ctepeomeTpun. CeueHus »

24

B3aumHOe pacrnosnokeHue MpsIMBIX B TIPOCTPAHCTRE.
CxpewuBatomuecs npsimble. [Ipuznaku ckpemmBaromuxcs
npsiMeIX. [lapasuienbHble npsiMble B IPOCTPAHCTBE

https://resh.edu.ru/

23

Teopema o cyImecTBOBaHUHU U €MHCTBEHHOCTH IPSIMOUN
IapaJUIEIILHON JIaHHOU [IPAMOM, IIPOXOIIIENR Yepe3 TOUKY
IIPOCTPAHCTBA M HE JIeKaIel Ha JaHHOH mpsiMoit. Jlemma o
[IEpECEYEHUHU [1apAIUIEIILHBIX [IPSIMBIX ILIOCKOCTHIO

https://resh.edu.ru/

26

[MTapasuiensHocTs Tpex npsMeix. Teopema o Tpéx
napauIeIbHBIX MPAMBIX. TeopeMa 0 CKpeImMBarOIHXCs
IPSIMBIX

https://resh.edu.ru//

27

IlapannensHoe poekTHpoBanue. OCHOBHBIE CBOMCTBA
napaieIbHOTO MpoeKkTHpoBaHus. M300pakeHue pa3sHbIX
Guryp B mapamicabHOH IPOCKIIUH

https://resh.edu.ru//

28

L[eu'rpanbuaﬂ IIPOCKIHA. Vroic coHalpaB/ICHHbIMHA
CTOPOHAMH. VYron MEXY NPAMbIMHA

29

33.,1.[21‘{1{ Ha J0Ka3aTClIbCTBO U UCCIICJOBAHUC, CBA3AHHBIC C
PACIIOJIOKEHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TousiTHs: MApa/LIEILHOCTD IPSMOUM U IJIOCKOCTH B
npoctpascTBe. [Ipu3Hak mapauienbHOCTH NPSIMOH |
rtockocTr. CBOMCTBA MapaieTbHOCTH TPSIMOH 1
IUIOCKOCTH

31

FCOMCTpI/I‘ICCKHC 3aJavy Ha BBIYHUCICHHUC U
J0Ka3aTeiibCTBO, CBA3AHHLIC C 1ApaIUICIIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE

32

[TocTpoerue cedeHus, MPOXOAIICTO Yepe3 TaHHYI0
NIPAMYIO HA YEpTekKe U NapalIeIbHOTO JPYrou mpsMou.
Pacuér oTHOImMEHM
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HapaJme:u,naﬂ [IPpOEKLIKA, MIPUMEHEHHUE JITTs1 TIOCTPOCHHASA

33 ceuenuit kyba u napaenenunena. CpoicTa
TapauleIeUIe a U IIPU3MbI

34 [Tapaiuienbusle wiockocTu. [Ipu3Haku napamiensHOCTH
JBYX ILIOCKOCTEH
Teopema 0 napajieIbHOCTH W €AHHCTBEHHOCTH TUIOCKOCTH,

35 MPOXOJISINEH uepe3 TOUYKY, He IIPUHAUIeKALYIO JaHHOH
IIJIOCKOCTH ¥ CIICJICTBHUS U3 Hed
CaolicTBa napaiienbHbIX IIIOCKOCTEH: 0 apaieTbHOCTH

36 TIPSIMBIX TIEPECEUEHUS TP LIEPECEYEHUH JIBYX
1apaJulelIbHBIX TJIOCKOCTEH TPEeThei
CRoiicTBa mapanieIbHBIX TIIOCKOCTEH: 00 oTpe3kax

37 1apaJulesIbHBIX MPSMBIX, 3aKITFOUEHHBIX MEKITY
napasulelbHBIMU IUIOCKOCTSIMHU; O IIEPECEYEHUH IIPSIMOH ¢
JIByMsI TapaJUIeJILHBIMU IIOCKOCTSIMU

38 [Tosropenue: Teopema [Iudaropa Ha niockocTn

39 IToBTOpEHME: TPUTOHOMETPHS TIPSMOYTOJILHOTO
TPEYTOJIbHUAKA

40 CpoiicTra KyDa M IPSIMOYI'0JILHOI'O HapaUIe/Ielnie[a

41 Brraucienue 1MH OTPE3KoB B KyOe M MPSMOYTOTHEHOM
napasuielienuie1e

4 llepieHAMKYIAPHOCTE MPSIMOiA U 11J10cKoCTH. [Tpu3nak

. IEPIEHIMKYJISIPHOCTH NPSIMOH U TUIOCKOCTH

43 IlepnenukyasspHOCTE TIPSIMO# M TIOCKOCTH. [TpH3Hak
TIEPIEH IUKY/ISIPHOCTH IIPSIMO# B IJIOCKOCTH
Teopema 0 cymecTBOBaHUM U €IMHCTBEHHOCTH IPSIMOI,

=4 HPOXOJAILEH Yepe3 TOUKY MPOCTPaHCTBA U
LIEPIEHIUKYISIPHON K IIOCKOCTH

45 [TnockocTu U NEPHEHUKYIIPHBIC UM MPSIMBIC B

MHOI'OI'PAHHHUKax
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[L1ockoCTH U NEPNEHINKYISIPHBIE UM IIPSIMBIC B

46
MHOI'OIPaHHHKAX
Iepnenpukynsp u Haxnonuas. [Tocrpoenune
47
NEPIEHANKYTpa U3 TOYKH Ha [PSIMYIO
48 llepmenaukyisip u nakiionnas. [Tocrpoenue
LIEPIIEHAUKYIIAPA U3 TOYKU Ha [PSIMYIO
49 Teopema o Tpéx meprieHMKyIsipax (psmast 1 0OpaTHast)
50 Teopema o TpEx mepren Ky sipax (Ipsamast U oOpaTHast)
51 VYroa Mexay CKpeImuBarOTTAMHUCS IPSIMbIMH
57 [Touck nepneHAUKYISPHBIX TIPSMBIX C [IOMOLIBIO
TICPIEHAUKYIIPHBIX INIOCKOCTEH
53 OpToroHaTEHOE NPOEKTHPOBAHKE
[TocTpoenue ceuenuit Kyda, MPU3MEL, IIPABUIILHON
54 &
[IUPAMU/IB] C [IOMOMIBIO OPTOTOHATEHOM IIPOEKIIUK
55 [Tocrpoenue ceyenuii Kyba, MpU3MEL, IIPABHIILHON
LIUPAMUJIBI C TTOMOIIBI0 OPTOTOHAILHON [IPOEKITUN
CuMMETpHs B IIPOCTPAHCTBE OTHOCHTEITBHO TUIOCKOCTH.
56 .
I mockocT cuMMeTpUii B MHOTOrpaHHHKAX
57 | [pu3HaK neprenuKyIsspHOCTH MPSIMO# M TUTOCKOCTH KaK
CJIC/ICTBHE CHMMETPUHU
| IpaBunbHBIe MHOTOrpannuku. PacuéT paccTosHUM OT
58
TOYKH JI0 IIOCKOCTH
ITpaBunbHEIE MHOTOTpaHHUKH. Pacuér paccrosinuii oT
59
TOYKH 10 IUIOCKOCTH
CriocoOb!l O11yCTUTD IEPIIEHANKYISIPBI: CAMMETPHS, CIABUI
60 A =
TOYKH 110 [ApAILIEIILHOM MPSIMOH
61 Casur no HenapawieTbHON MPAMO#, A3MEeHEeHHe
PpacCTOSTHUM
62 KonTponsras paborta «B3aumuoe paciioioxeHne mpsaMpIx

H IJIOCKOCTCH B MMPOCTPAHCTBEY
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llOBTOpCHHCI Yroa MCX Ty NpsaMbIMHA Ha TIJIOCKOCTH,

63 TPUTOHOMETPHS B MPOU3BOIHHOM TPEYTOJTBHHUKE, TEOpEMa
KOCHHYCOB

64 [loBTOpEHHME: YTONI MEX/Ty CKPCITMBAOIITUMHUCS TPSIMBIMH B
TIPOCTPAHCTBE

65 ['ecoMeTprdecKre METOTBI BEITHUCIICHHUS YT1a MEKTY
IIPSIMBIMH B MHOTOTPAHHUKAX

66 JlByrpannsiii yroi. CBOMCTBO JIMHEHHBIX YITIOB
JIBYTPaAHHOI0 yria

67 I lepnenukynsapHbIe IockocTH. CBOMCTBA B3aMMHO
HEePIEeHIUKYIISIPHBIX TUIOCKOCTER
[Tpu3znak nepreHuKyJISpHOCTH IUIOCKOCTEN; TeopeMa 0O

68 NPSIMOH TIepecedeHns IBYX IUIOCKOCTeH
NePIIEHIUKYISIPHBIX TPETHEH TIIOCKOCTH

69 [TpsiMOyToJIbHBIH Hapauiesienuiie]]; Kyd; n3Mepenus,
CBOMCTBA [IPSAMOYI'OJILHOIO Hapalulelenuie/ia

70 Teopema 0 jguaroHav HPSMOYTOJILHOIO HapaLie/ielnuIiena
U CJIEACTBHUE U3 HEE

71 CrepeoMeTpUYECKHE U IPUKIIAIHBIE 3314, CBA3AHHbIE CO
B3aMMHBIM PACITOJIOKCHHUEM TIPSIMBIX U TUTOCKOCTH

72 I—[OBTOpCHI/ICZ CKpCH_IHBaIOH.IHCCﬂ I'lpSlele, HapaJUICIIBHbIC
TUIOCKOCTH B CTaHIAPTHBIX MHOI'OI'PAHHHMKAX
llapa Hapanncanbe HIIOCKOCTCfI Ha CKpCHII/IBaJOIlII/IXCH

73 TIPSIMBIX, PACCTOSTHHE MEKITY CKPEIHBAIOIITUMHCS
IIPSIMBIMH B IIPOCTBIX CHTYaLUsIX

74 Paccrosiiire 0T TOYKH /10 [LIOCKOCTH, PACCTOSIHHE OT
TIPSIMOH /10 TIIIOCKOCTH

75 Brrancnenue paccTosTHUH MEXTY CKPEIMBAIOIITMMHCS

MPSAMBIMHA C TTOMOIIIBRO T[Cp]'lCHI[HKy:ISIpHOﬁ TIITIOCKOCTH
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Tpéxrpannslit yrom, HepaBeHCTBa i TPEXTPAHHBIX YTIIOB.

76 Teopema Iludaropa, TeopemMbl KOCHHYCOB U CHHYCOB JITTSI 1
TPEXTPAHHOTO yTa

77 DNeMCeHTHI c(hepUHYeCKOM reOMETPUH: TCO/IC3NICCKHE |
JMHWA Ha 3eMIie

78 KonTtponsHas pabora «YIIibl ¥ pacCTOSTHUS» I

79 Cucremarusanust 3uanuit « MHOrOrpaHHHK M €T0 1
HJIEMEHTBI»

80 ITupamuya. Bune! nupamus. [lpaBunsras mupamuia 1

31 I Ipusma. Ipsimast u naksiionnas mpu3Mel. [IpaBribHas 1
npu3Ma

2 [Ipsivoit mapannenenune;, npsiMoyroJibHbli 1
napajuiesienuiie]1, kyo

83 Bemykieie MHOTOrpanHuKY. Teopema Diinepa 1

24 Beirykiisle MHOrorpasHukH. Teopema Didiiepa. |
IIpaBuiibHbIE U [10IYNPaBHIBHBIC MHOTOTPAHHHKH

85 Kontponsras padota « MHOrorpaHHHKN» 1

86 [Tousitie BekTOpa Ha MITOCKOCTH H B POCTPAHCTBE 1

87 CyMMa BEKTOPOB 1

88 Pasznocts BekTOpOB 1

89 IIpaBuiio napajienenumneia 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1

91 Pasnoxenue Bexropa 110 6azucy Tpéx BEKTOpPOB, HE I
JICIKAIUX B OJTHOM TUIOCKOCTH

92 CkasipHoe npou3Be/ieHue 1

93 Berancnenue yria Mexmay BEKTOpaMu B IPOCTPAHCTBE 1

94 IIpocreiiiue 3aj1a4u ¢ BeKTOpaMu 1

95 IIpocTeiimmie 3aauu ¢ BEKTOpaMu 1
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96 IIpocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [IpocTeiimme 3a1aqm ¢ BEKTOpaMH 1
98 O0001menye 1 cucTeMaTU3alus 3HaHui 1
99 Obo01menne 1 cucTeMaTH3aIys 3HaHUH 1
100 HTorosas koHTpoIbHAs pabora 1 1
101 | Mrorosas KouTpolbHas pabora 1 1
102 O6o0menne u cucreMaru3anys 3HaHui 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6
11 KJIACC
Ne KosuyecTBo 1acos JaekTpoHHbIe HAPPOBLIE
n/n o e Bceero KonTpo.abHbie paboThl obpaszoBaTe/bHbIC PeCypChl
I [ToBropenue Tembl «KoopiuHaTel BEKTOpa Ha TIIOCKOCTH 1 1
B IPOCTPAHCTBEY
2 [TosTopenue Tembl « CKalIsIpHOE TPOM3BE/ICHHE BEKTOPOB» 1
3 [ToBTOpenue TemMsbl « Beraucnenue yria Mex 1y BEeKTOpaMu :
B IIPOCTPAHCTBE
4 [loBTOpEeHME TeMBI « Y paBHEHHE MPSIMOH, MPOXOIAIICH |
yepes JIBE€ TOYKH )
5 YpaBHEHHE MJIOCKOCTH, HOPMallb, yPaBHEHHE 11JIOCKOCTH B |
OTpe3Kax
6 YpaBHEHHE NNIOCKOCTH, HOPMaJTh, YPAaBHEHHE TJIOCKOCTH B 1
OTpe3Kax
BekTtopHoe npousBeieHne 1
8 JlmHeliapIe HepaBeHCTBA, JMHEHHOE IIPOIrpaMMUPOBAHUE 1 B
JInneiinple HepaBeHCTBa, JUMHERHOE IIPOIPAMMUPOBAHUE 1
10 AHaIMTUYECKHE METO/IbI pacyéTa yriia MeXIy NPSIMBIMHU B |

MHOTI'OI'paHHHKaX
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11

AHAIUTHYCCKHE METOJTHI Pacy&Ta yria Mexk1y
IUIOCKOCTSIMH B MHOTOTPaHHHKAX

(Dopmyna PacCCTOSAHUA OT TOYKH JI0 IUIOCKOCTH B

12 KOOp/IMHATAX

13 Haxoxaenune paccTOsIHUI OT TOYKH JI0 TIFIOCKOCTH B KyOe

14 Haxoxcnemie PACCTOSIHHHA OT TOYKH JIO IJIOCKOCTH B
IIPaBUIILHOM NUpaMu;ie

15 KontpoibHas pabota « AHATHTHYECKAST TEOMETPHSY

16 CeueHHs MHOTOTPaHHUKOB: CTAH/APTHBIE MHOTOTPAHHUKH

17 Cedennss MHOTOIpaHHHKOB: METOJI CIIC/I0B

18 Cedenuss MHOrOrpaHHHUKOB: CTalAPTHBIC MIIOCKOCTH,
NICPECEYECHUSI IPSAMBIX M ILIOCKOCTEH

19 [lapanmenbuple MpSMBIE U IUIOCKOCTH: HApajielbHbIE
CEUCHUS

20 [lapajuiesbHbIC IPsIMbIE W TIIOCKOCTH: PACUET OTHOLIEHHH

71 [lapaiuienbHBIE IIPSIMBIE W TIOCKOCTH: YTITHI MENKLY
CKPELIMBAIOIIUMHUCS TPIMBIMA
[leprien MKy IAPHBIC TIPSIMBIE U TIOCKOCTH: CTAHAAPTHLIE

22 Lapbl MEPNEHAUKYIIIPHBIX IUIOCKOCTCH U IIPAMBIX,
CHMMETPHH MHOI'OI'PAHHHKOB

73 [TeprieH MKy IsIpHBIE TIPIMBIE U ILIOCKOCTH: TEOPEMA O
TpeX LEPIEHANKYJISpax

24 [leprien UKy ISIpHBIE IPSIMBIE W TUIOCKOCTH: BEIYUCIICHHS
JUIMH B MHOI'OTPAaHHHAKAX

95 IToBTOpEHUE: MIOMAMH MHOTOYTOILHUKOB, (bopMynLI JUISt
IJIOIIAMCH, COOOpaXKEeHHS 000U

2% IloBTOpenue: MI0IMATy MHOTOYTONEHUKOB, (GOpMYJIHI LIS
IUTOIMANEH, cOobpaXkeHust 101001

27 [loBTOpEHue: MIomaay MHOTOYTOILHUKOB, (DOPMYJIBI J1Is

TI0IIAIeH, COOOpaXKeHus M0 100




23

[romanu ce4eHnii MHOTOTPAaHHHUKORB: TLTOIIA TH

28 IIOBEPXHOCTEH, pa3pe3aHus Ha 9acTH, COOOpakeHus
no100ms
[Tnomanyu ceyesuii MHOTOTPAaHHUKOB: TTOIIA/IH

29 IOBEPXHOCTEH, pa3pe3aHus Ha 9acTH, COOOpaKeHus
TTOI00wS

30 Kontpomsras pabora «IloBTopenne: MHOIOIpaHHHKH,
CeYeHUs] MHOIOIPAHHUKOBY

31 0O6beM Tesa. OObeM NPSIMOYTOTHLHOTO TTapajliicIenuIe1a

1 3amaun 00 yiBoeHHMHT Kyba, 0 KBagparype kyba; o
TPHUCEKIIMH yTia

33 CrepeoMeTpH1IeCKHE 3a/1a41, CBS3aHHbIE ¢ 00BEMOM
LPSIMOYT'OJILHOTO I1apallielIeuIe/a

34 [Tpukiajinple 3a1a4u, CBsI3aHHbIe C BEIMUCICHUEM 00BEMa
IIPSIMOYTOJILHOTO l1apajuleienunena

35 O6BEM mpsAMOM PH3MBI

36 CTepeoMeTpHIECKHE 3a/1a4H, CBA3AHHbIE C BEIYHCIICHHEM
00BEMOB NTPSIMOU TTPUBMBI

37 [ [puxnayiablie 3ama4u, CBA3aHHbIE C OOLEMOM IIPAMOH
1IPU3MBI

38 Beraucnenue 00BEMOB TeIT ¢ TOMOMLIBIO OLPEIEIEHHOTO
unrerpaja. OobEM HaKJIIOHHON ITPU3MBI

39 Breraucnenue 065EMOB TEI € IOMOLIBIO OLIPEAEIEHHOTO

1 unrerpaita. O6bEM nupamMuIel -
dopmyna 06sEMa mupamMuabl. OTHOLIEHHE 00BLEMOB

40
NUPAMHUI ¢ 00LIUM YIJIOM

41 dopmyia 00béEMa mupamMuel. OTHOIMEHHE 00BEMOB
NUpaMUl ¢ OOIIUM YTTIOM

1 CrepeoMeTpudeckue 3a/1a41, CBSI3aHHBIC ¢ 00BEMaMHU

HaKJIOHHOM TTPU3MBI
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CrepeoMeTpryieckue 3a/1a4u, CBI3aHHBIC C 00BEMaMHU

43
THPaMHUTHI

44 I Ipuknannelie 3agaun 110 TeMe «OOBEMBI TEII», CBI3aHHEIE C
00BEMOM HAKJIOHHOH IPH3MBI

45 [Ipuxiagusle 3aga4n mo TeMe «OOBEMBI TN, CBSI3aHHBIE C

) 00BEMOM TTUPAMHIBI

46 [Ipumenenmre 06BEMOB. Bovucienuie paccTosHUs JI0
IUIOCKOCTH

47 KorTtposbHas pabora «O6BEM MHOTOrpaHHHKA

48 L[PIJII/IHI_[pH‘ICCKaf{ MOBEPXHOCTb, 00pa3yronue
IAJIMHIPUYECKOM TOBEPXHOCTH

49 [mmanap. Ipsivoii kpyroso#t mummwa p. [Tiomajin
IIOBEPXHOCTH ITHITHHIpA

50 Konuveckas moBepXHocTh, 00pasyrommue KOHHIeCKOR
noBepxHocTH. Konyc

51 Ceuenue KoHyca IUI0CKOCTBIO, MTApAICTEHOM IIOCKOCTH
OCHOBaHUS

59 Vceu€nnenit konyc. M300paxkenne KOHYCOB B yCCUEHHBIX
KOHYCOB

53 [L1omane G0KOBOH MOBEPXHOCTYU U [IOJIHOM MOBEPXHOCTH
Kouyca

54 [L1omans 60KOBOH TOBEPXHOCTH U IIOJIHOM [TOBEPXHOCTH
KOHYyCa

55 CrepeoMeTpudeckue 3aj1a4u Ha 7l0Ka3aTeTbCTBO 1
BBIYHMCIICHUE, TIOCTPOSHHUEM CEYEHUH LIMIMHIpa, KOHYyCa

56 CrepeomeTpryieckue 3a/1a4u Ha JI0Ka3aTeNbCTBO 1
BBLIYHMCIIEHUE, TOCTPOCHUEM CEYEHUH IIMIIMHIpa, KOHYyCa

57 | [pukaeble 3a/1a4u, CBSI3aHHBIC C ITATHHIPOM

58 ITpuxiiajiuble 3a1a4u, CBSI3aHHBIC C IAJIHHIPOM

59 Cdepa u map
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[epeceuenue chepst 1 mwapa ¢ wiockoctsio. Kacanue

wapa. Ilnomans chepol. CrepeoMeTpuyecKue 3aj1auu,

60 1
nrapa 4 cdepsl I10CKOCThI0. Buji 1 n3odpaxenue mapa

61 [epeceyenue cdeps! u mwapa c mwiockoctrio. Kacanue |
niapa u cdepsl IUI0CKOCThIO. Buji u n3o0dpakenue mapa

62 Ypasuenue chepsl. [Inomans cheprr u e€ qacte 1

63 Cummerpus chepsl 1 mapa 1
CrepeoMeTpudecKHe 3a/1a49H Ha J0KA3aTEILCTBO U

64 BBIYMCJIEHHUE, CBA3aHHbIE CO CEepoid U 1apom, 1
TIOCTPOCHHEM MX CCUCHHH TIOCKOCTEIO
CrepeoMeTprdecKHe 3a/1a4l Ha JOKA3aTEIbLCTBO U

65 BBIYMCIIEHUE, CBsi3aHHbIe cO CEPOi U LapoMm, 1
TTOCTPOCHUEM MX CCUCHHUH TIIOCKOCTHIO

66 I [puknaHBIe 3a/1a9, CBSI3aHHBIC CO chepoid U mapom 1

67 IloBTOpEHHUE: OKPYKHOCTE Ha nn(icxocn’l, BBEIYHCIICHUS B 1
OKPY’KHOCTH, CTaHJIaPTHLIE NOL00MS

68 Pasnuunble kKoMOMHANUK TE)I BpALIEHHs U 1
MHOTOTPaHHUKOB

69 3anayn 110 Teme «Telia 1 HOBEPXHOCTH BpalLEHUs 1

70 3ajiaun 1o reme «Tena u NOBEepXHOCTH BpalleHMs» 1

71 KonTtpoabras paborta «Tena u moBEepXHOCTH BpaIlcHU» 1

712 O6béM nummHapa. Teopema 06 00BEME IPAMOro HUIUHIPA 1

73 Brruuciienune 00HEMOB TeJ € IIOMOLIBIO OLPEAENEHHOIO :
unrerpaia. O6bEM KoHyca

74 [Inomam 6OKOBOH M 110JHOM 1I0BEPXHOCTH KOHYCa 1

75 CrepeoMeTpuueckre 3a/1a9H, CBSI3aHHBIC C BRIMUCICHUEM |
00BEMOB IWIIMHIPA, KOHYCa

76 Hpuma,uume;sauaqn 110 teme «O0BEMBI U 1II0MAa i 1
IIOBEPXHOCTEH Tes

77 O061ém mapa u maposoro cexropa. Teopema 06 06bEMe |
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CBSI3aHHBIC C BEIUUCIICHHEM 00BLEMOB arapa, nrapoBoro
CCTMCHTA H ITapoOBOI'0 CEKTOPa

IIpukinagaeie 3aga4u 110 reme «OObEMBI TE), CBA3AHHBIE C
00BEMOM Im1apa u 1wiomaibio chepsr. COOTHOMCHHUS

78 2 N
MEXTy IUIOMASIMU [IOBEPXHOCTEH H 00BEMaMU MO T0O0HBIX
Te
ITonobubie Tena B mpoctpancTBe. U3menenue o0bEMa mnpu
19 no00uu. CrepeoMeTpudecKue 3a/1avu, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TeJI U IUIOIIAJIEH TOBEPXHOCTEH
30 Konrpoimnas pabdora «ILiomanu noBepXHOCTH ¥ 00BEMBI
KPYTJIBIX TCIT)
81 JBmwxenus npoctparcTia. OroOpakenus. JBrKeHus u
paBenctBo Guryp. Obmiue CBORCTBA BHIKCHHI
Buaer aByoxkenuii: napajuieIbHBIM MepeHOC, IeHTpabHAas
82 CUMMETpPHUS, 3epKallbHasi CHMMETPHSI, TTOBOPOT BOKPYT
HPSIMOK
83 [IpeobpazoBanus noodus. I Ipsmas u chepa Ditiiepa
84 | 'coMeTpHUecKue 3aa4i Ha [IPUMEHEHHE JIBHIKCHHMS
85 Kounrpossuas pabora «BekTopE! B IpOCTpaHCTRE )
O6obmatomee nosroperue 11 MoHATHI B METOJIOB Kypca
26 reomerpun 10-11 wiacco, cucremMaTH3anus 3HAHWN:
«IlapamnensHOCTE HPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE»
Obobwmaromee nosropeHue 11 MOHATHI U METOJIOB Kypca
87 reomerpun 10-11 kiaccoB, cucreMaTH3aIus 3HAHUN
«BeKTopLl B IpOCTPaHCTBEY
O6o6maromee nosropenue 11 nouaTuit 1 METOIOB Kypca
88 reomerpuu 10—11 kiaccos, cucteMaTH3aIMsa 3HAHAH:

«BeKTopbI B IpOCTPAHCTBE )
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89

Obobmaromee noBToperre 11 MOHATHIA W METOJIOB Kypca
reometpuu 10-11 kmaccoB, cucTeMaTH3aIus 3HAHWH:
«O6beM MHOTOIpaHHHKA)

90

Ob6obmaromee moBToperue 11 MOHATHI ¥ METO/IOB Kypca
reometpun 10—-11 xnaccos, cucTemMaTH3anys 3HAaHUMH:
«O6beM MHOTOTpAaHHHKAY

91

Obo0bwarommee nosropenue 11 monsTuit 1 METOAOB Kypca
reomeTpud 10—11 kiaccos, cucreMaru3anus 3HAHUMA:
«[Liromaau MoBEpXHOCTH B OOBEMBI KPYTIIBIX TEIT)

92

O6o6maroniee nopropenue 11 nousTuit 1 METOAOB Kypca
reomerpur 10—11 xiaccos, cucreMaru3aius 3HAHUM:
«l1n01mau TOBEPXHOCTH M 00BEMBI KPYTJIBIX TEI»

93

Wrorosast koHTpoNBHAs paboTa

94

Hrorosas koHTpobHas paboTta

95

IToBTOpeHue, obobnienue U cucreMaru3alus 3HaHun

96

Hcropus pazBuTusi cTepeoMeTpHH Kak HAyKU U €€ poIlb B
Pa3sBUTHM COBPEMEHHBIX HHIKEHEPHBIX U KOMIILIOTEPHBIX
TEXHOIOTHUH

97

WcTopusi pazBuTHS CTEpPEOMETPUM KaK HAYKU U €€ POJIb B
pa3sBUTUU COBPEMEHHBIX HHIKCHCPHBIX U KOMITBIOTCPHBIX
TEXHOJIOTUHI

98

HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ poJib B
PA3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUHA

99

Wcropus pasBUTUS CTEPEOMETPUU KaK HAYKHU U €€ POJIb B
pPa3BUTHH COBPEMCHHBIX MHIKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOIUHA

100

VcTopus pazBuTHs CTEPEOMETPUH KaK HAYKU U €€ poiib B
Pa3BUTHUU COBPEMEHHBIX MHIKEHEPHBIX U KOMIILIOTEPHBIX
TEXHOJIOTHH
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Wcropusi pa3BUTHS CTEPEOMETPHHM KaK HAyKH U e€ poiTk B

101 Pa3sBHTHH COBPEMEHHBIX MHIKCHEPHBIX U KOMITLIOTEPHBIX 1
TEXHOJIOTHH
Hcropust pazBUTHUs CTEepeOMETPHH KaK HAYKU U €€ poib B

102 Pa3BUTUU COBPEMEHHLIX HH)KEHEPHBIX U KOMIILIOTEPHBIX 1
TCXHOJIOTHH

OBHIEE KOJIUYECTBO YACOB 110 [IPOI'PAMME 102
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VII. VYHEBHO-METO/IHYECKOE OBECIHEYEHUE OBPA30OBATEJILHOI'O
MPOIECCA

7.1. OBA3ATEJIbHBIE YYEGHBIE MATEPHAJIBLI JUTA YYEHHKA

1. Maremaruka. ['eomerpus, 10 kmace/ Mepamsik AL, Homuposekuii [ A., [lonakos
B.M.; noj penakmueii [logonsckoro B.E., OBmecTBo ¢ orpaHM4EHHON OTBETCTBEHHOCTHI)
Usmareabekuit  nenp «BEHTAHA-IPA®»; Axkumonecpnoe obmectso «MH3marenscTso
«[MpocBemenue»

2. Maremaruka. I'eomerpus, 11 knace/ Mepamsax A", Homuposexuit [1.A., [lonaxos
B.M.; moa penaxumeii IMomonbekoro B.E., O8mectBo ¢ OrpaHHYCHHONH OTBETCTBEHHOCTBIO
Usparensckuii nentp «BEHTAHA-I'PA®»; Axumoneproe ofmectso «M3narenscrso
«[Tpoceemenue»

7.2. METOJHYECKHE MATEPHAJIBI JIJISI YMHUTEJIA

1. Maremaruka: anrebpa ¥ Ha4ajia MaTeMaTHIECKOro aHann3a, reoMeTpHa. [ comerpus
10 knacc. Yraybnénuetii ypoBeHb. MeTonnueckue pekoMenjaiuu k yueduuky. bynko Encuna
Biamumuposna, Mepsnak Apkaanit ['puropoesud, [lononckuit Burtamuit bopucosuy, Skup
Muxaun CemenoBud, 2023 r.

2. Matematika: airedpa H Havaa MATEMATHYECKOI0 aHan3a, reomeTpus. [eomerpus
11 wnace. YruyOonénnsiii yposeHs. MeToinaeckie pexoMenaaii Kk yuebuuky. byuxo Exena
Bnamumuposna, Mepsiik Apkaauit ['puropsesuy, IMososckuit Buranuit Bopucosua, Sxkup
Muxamn Cemerosuy, 2023 1.

7.3. HH®POBBIE OBPA3OBATEJILHBIE PECYPChI H PECYPCbI CETH
HHTEPHET

1. https:/fipi.ru — Caiit deaepaThHOr0 HHCTHTYTA M1€1ar OrHYECKHX H3IMEPEHHI

2. http://tipi.ny/content/otkrytyv-bank-zadaniy-ege — OTKpbITBIH O2HK 3amanuiit EI'D

3. https://www.problems.ru — Murepuer-npoekt «3anaun»

4. https://resh.edu.ru — Poccuiickas aneKTpoHHas mKona

5. http://school-collection.edu.ry/ — Eaunan kojviekius 1u@possix oOpasoBareibHbIX
peCypeoB
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