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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma no yue6HOMY npenMeTy «MaremaThka» Ha ypOBHE OCHOBHOTO OOIIETO
00pa30BaHMsl COCTaBJIEHA HA OCHOBE CIEAYIOIUX HOPMAaTUBHBIX JJOKYMEHTOB:

o OenepanbHOTO 3aK0Ha OT 29 nekabps 2012 r. Ne 273-D3 "O6 obpazoBannu B Poccuiickoit

®Oenepanun";

®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-®3 "O BHeceHuu usmeHeHuil B denepanbHblil 3aKOH

"O6 o6pazoanuu B Poccuiickoit depepanun’ u crarpio 1 denepanpHoro 3akona "O6 00s3aTeIbHBIX

tpeboBanusix B Poccuiickoii @enepanun';

o [Topsinka pa3paboTKU M yTBEpXKAEHHUS (elepaibHbIX OCHOBHBIX 0011€00pa30BaTeIbHBIX

IIpOrpaMM, YTBEPKJIEHHBIM ITpHKa3oM MuHucTepcTBa npocselienus Poccuiickoit @enepaunn ot 30

ceHTsa0ps 2022 r. Ne874 (3apeructpupoBan MunucrepcTBoM roctuiiuu Poccutickoit deneparum 2

HOos10pst 2022 1., peructpanuonusiit Ne 70809);

o [Topsinka opraHu3alil U OCYIIECTBICHUS 00Pa30BATEIbHOM NEATEIBHOCTH 10 OCHOBHBIM

001eo0pa3oBaTeNIbHBIM [IPOrpaMMaM — 00pa30BaTeNbHBIM MPOrpaMMaM HAdalbHOTO OOIIEro,

OCHOBHOT0 OOIIIET0 U CPeIHEro 00111ero 00pa30BaHUsl, YTBEPKICHHBIM IPUKa30M MUHIIPOCBEIIECHUS

oT 22.03.2021 Ne 115;

o @epepanbHBIX TOCYJApCTBEHHBIX O00pa30BaTENbHBIX  CTAHAAPTOB CPEAHEro  OOIIero
o0pa3oBaHMs, YTBEP)KICHHBIX NMpHKa3oM MUHHCTEpCTBA 00pa3oBaHMs W Hayku Poccuiickoii
®enepaunn ot 17 mast 2012 r. Ne 413, ¢ u3smMeHeHUs MU, BHECEHHBIMU NpUKa3aMu MuHHCTEpCTBA
oOpa3oBanus U Hayku Poccutickoit @eneparuu ot 29 nexadpst 2014 1. Ne 1645, ot 31 nexabps
2015 1. Ne 1578, o1 29 uronst 2017 1. Ne 613, ot 24 centsa6ps 2020 r. Ne 519, ot 11 gexabps 2020
r. No712, ot 12 aBrycra 2022 r. Ne 732 (nanee — ®I'OC COO);

o Ilpuka3 MunucrepctBa npocsemienuss Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 “O06
YTBEpKACHUH (eepaibHOM 00pa3oBaTeIbHON MPOTpaMMBI CPEIHEro 00mero oopa3oBaHus’
(3apeructpuponan 12.07.2023 Ne 74228) (nanee — ®OII COO);

o Ilpuxa3 MunucrepcrtBa mnpocsemieHusi P® ot 02.08.2022 Ne 653 «0O06 yTBepxkacHUU
denepanbHOTO TMEpEeYHsl DJIEKTPOHHBIX 00pa3oBATENbHBIX PECYpPCOB, JONYHICHHBIX K
UCIONb30BAHUI0O  MPU  peaju3aluud  UMEIOIIMX  TOCYJapCTBEHHYIO  aKKpEIUTAIUIO
obpazoBarensHbIX Iporpamm HOO, OO0, COO» (3apeructpuponan 29.08.2022 Ne 69822).

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6azoBoro ypoBHs ais oOywaromuxcs 10 —11

KJIacCcoB pa3zpaboraHa Ha ocHoBe denepaqbHOr0 rocyJapCTBEHHOT0 00pa3oBaTeIbHOrO CTaHaapTa

cpeaHero o01iero o0pa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEABIBIAEMBIX K

MaTeMaTH4eCcKOMYy 00pa30BaHuUIO0, U TPAAULIMNA POCCUIICKOTO 00pa3oBaHus. Peanu3zamus nporpaMmel

o0ecreyrBaeT OBJIAJCHHE KIIOUEBBIMU KOMIETEHIUSAMH, COCTABISIOIIMMU OCHOBY  JUJIS

CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHUSs, IIEIOCTHOCTh OOILIEKYJIbTYpHOTO, JIMYHOCTHOTO U

M03HABATEIBHOTO Pa3BUTHSI IMUHOCTH 00YYaIOLIHXCS.

BaxHocTh ydeOHOro Kypca TIE€OMETpHMM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS
00ycIoBJIEHA MPAKTUYECKON 3HAUMMOCTBIO METAIPEAMETHBIX U IPEIMETHBIX PE3YIbTATOB 00YUCHUS
reOMETpUM B  HANpaBJI€HUM  JIMYHOCTHOTO  pa3BUTHS  oOywaromuxcs, (QopMHUpOBaHUS
(YHKIIMOHATPHOW MAaTeMaTU4eCKOW TPaMOTHOCTH, HW3YYEHUS JPYTHMX Y4YeOHBIX TUCIUILIMH.
PazButne y oOydaromuxcsi NpPaBUIBHBIX TPEACTABICHUNA O CYIIHOCTH U TPOUCXOXKJICHUU
reOMEeTPUUYECKUX abCTpaKklUi, COOTHOLIEHUH PEalbHOIO0 U HJEAIBHOI0, XapaKTepe OTpa’keHus
MaTeMaTHYECKOW HAyKOM SIBJIEHUH U MPOLIECCOB PEATbHOI0 MUPA, MECTE T€OMETPUU B CHCTEME HaYK
U PO MAaTeMaTH4YEeCKOTO MOJEIHMPOBAHUS B HAYYHOM IO3HAHMM M B TNPAKTHKE CIOCOOCTBYET
(bopMHPOBAHKIO HAYYHOT'O MUPOBO33PEHHSI YUAIIUXCs, a TAK)Ke Ka4eCTB MBILIICHHSI, HEOOXOAUMBIX
JUTS aIalTalliil B COBPEMEHHOM OOIIIeCTBE.



['eomerpus sBisieTcss OOHMM W3 0a30BBIX TNPEIMETOB Ha YPOBHE CpEIHETO 0OIIero
o0pa3oBaHMsl, TaK KaK 00€CIIeYrBaeT BO3MOXHOCTh U3yYCHHS KaK JTUCIUIUINH €CTeCTBEHHO-HAYYHON
HAIMpPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOU.

Jlornueckoe MbIuIeHUE, GOPMUPYEMOE TIPU MU3YICHUH O0YUYaIOIUMHUCS MOHATHHHBIX OCHOB
T€OMETPUU M TIOCTPOCHUU IETIOYKH JIOTUYECKUX YTBEPKIACHUN B XOJC PEIICHUS T€OMETPHUYCCKUX
3aJ1a4, YMEHHUE BBIJIBUTATH U OMIPOBEPTaTh TUIIOTE3bI HEMOCPEACTBEHHO UCIIONB3YIOTCS PU PEIICHUN
3aJla4 eCTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH U3 Kypca (pU3UKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTsIX
JeATEILHOCTH 4YesioBeka. OpHeHTaIUsl YelOBeKa BO BPEMEHHM W IMPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBUE €r0 COIMAIBHOTO OBITHS, OpMa OTPAKCHHS OKPYKAIOIIETO0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUS U aKTUBHOTO Mpeo0pa3oBaHusl NeiCTBUTENbHOCTA. OTIepupOBaHUe MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEIUHSIET pa3Hble BUABI YU4EOHOW W TPYAOBOW MESITCIBHOCTH, SIBISETCS OJHUM U3
poeCCUOHAIBPHO BAKHBIX KA4€CTB, IOATOMY aKTyajbHa 3aa4a (JOPMHUPOBAHUS Y O0yUAIOIIHXCS
MIPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUAHOCTH OOpPA3HOTO MBINLIICHUS — CYIIECTBEHHOTO
KOMITOHEHTA B MTOJIFOTOBKE K MPAKTUIECKON ACSITETLHOCTH IO MHOTUM HAIPaBIICHUSIM.

Lenb ocBoeHUs mporpaMmel yueOHOro Kypea «I'eomerpusi» Ha 6a30BOM ypoBHE OOydeHUS —
obmieoOpa3oBareinbHOe W OOILIEKYJIBTYpHOE pa3BUTHE OOy4aromuxcs 4Yepe3 oOecreueHue
BO3MOKHOCTH TPHOOPETCHUS M HCIOJIb30BAHHMS CHCTEMATHYECKUX T€OMETPUYECKHX 3HAHUH H
JNCUCTBUH, CreNU(UIHBIX I'eOMETPUH, BO3MOXKHOCTH YCIICITHOTO IMPOJIOJDKEHUS 00pa30BaHMSI 10
CHEIIMAILHOCTSIM, HE CBSI3aHHBIM C IMPUKJIAIHBIM HCIIOJIb30BAHHEM T'€OMETPHH.

[IporpamMmMa no reomeTpun Ha 6a30BOM YpOBHE IpeIHAa3HAuYEHA ISl 00YJArOIIUXCS CpeaHei
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENbHBIX 3aTPYAHEHH Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOWTH OOIIUE
MaTEeMaTHYECKHE YMEHUs, CBSI3aHHBIC CO CICHH(PUKON Te€OMETPUHA M HEOOXOTUMBIC IS )KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YyYHUTh T'€OMETpPHUIO0 Oolee
riyOoOKo, eciu B JajbHeiIIeM BO3HHKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHHUSIX B
poheCCHOHATTLHON IEATEIHOCTH.

JlocTrKEeHHE TN OCBOCHHSI MPOTPAMMBI OOECTICUMBACTCS PEHMICHUEM COOTBETCTBYIONIHX
3anay. [IpuopureTHsiMu 3a7adaMu ocBoeHUs Kypca «I'eomerpumn» Ha 6azoBoM ypoHe B 10—11
KJ1accax SIBIISTFOTCS:

e (opmupoBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPHI U OCO3HAHHE

e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUE MpECTABICHUS O MHOTOTPAHHHUKAX U TelaX BPAIICHUs KaK O BaXKHEUIITHX
MaTEeMaTHYECKUX MOJICISIX, TO3BOJISIONIMX OINMUCHIBATE W W3YyYaTh pa3HbIC SBICHUS
OKPYKaFoIIero MUpa,

e (opmupoBaHuEe yMEHHUs pacro3HaBaTh Ha YEPTEkKaxX, MOJCISIX W B PEATLHOM MHpPE
MHOTOTPaHHUKH U TeJla BPAICHHUS;

e OBJAJCHHWE METOJaMH pCIICHUs 3aJad Ha TIOCTPOCHUS Ha  H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHUE YMEHHS ONIEPUPOBATH OCHOBHBIMH MTOHITHSIMH O MHOTOTPaHHHMKAX U TelaxX
BpAIICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAQJICHUE ANTOPHUTMAMH PEIICHHS OCHOBHBIX THIIOB 33ja4;, (HhOpPMHPOBAHHWE YMCHUS
MPOBOANTh  HECIOXKHBIE  JIOKa3aTelNbHBIE  PACCY)KIEHUS B  XOJI€  peIIeHUs
CTepEOMETPUUECKHX 3314 U 33]]a4 C IPAKTHUECKUM COJIepPIKaHUEM;



® Da3BUTHE UHTEIUIEKTyalbHBIX W  TBOPUECKHMX  CHocoOHOCTel  oOydarommxcs,
[IO3HABATEIBHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIUICHUS;

e (opmupoBaHue (YHKIMOHATBHONH TPAMOTHOCTH, pEJICBAHTHOW TE€OMETPHM: YMEHHUE
pacro3HaBaTh IPOSIBICHUS T€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTyallUsiX W IPU H3YYEHUM JPYTUX Y4eOHBIX INPEJIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (HOpMYyTHPOBATh UX HA S3bIKE TEOMETPUHU
U CO3/1aBaTh N'€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOEHHBIH N'€OMETPUUECKHI anmnapar
JUIA PELIEHUsl INPAKTUKO-OPUEHTHPOBAHHBIX 3a/lady, WHTEPIPETHUPOBAaTh MU OLICHUBATH
IIOJIyYE€HHBIE PE3YJILTATHI.

OTIUYUTENBHOW OCOOCHHOCTBIO MPOTPAMMBI ABIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU B
Hayajie ero M3y4eHWs 3a/ay, PEeIIaeMbIX HAa YPOBHE MHTYWTHUBHOI'O MO3HAHHUS, U OIpPENEIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HajJ HHUMH, YTO CHOCOOCTBYIOT pPa3sBUTHIO JIOIMYECKOIO U
IIPOCTPAHCTBEHHOT'O MBILUICHHUS, CTUMYJIUPYET IPOTEKaHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMYy U3YYCHHIO IIPEIMETA.

[Ipennoyrenue oTHAéTcss HATSAHO-KOHCTPYKTHBHOMY METOAy OOYYEHHs, TO €CTh
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-IPAKTHYECKOU
JESATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Yy y4alllUXCs B Kypce CTEpEOMETPUU
MPOBOJUTCS 3a CYET peIIeHUs 33Jad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB W 3ahady Ha
OTIEpUPOBAaHUE TPOCTPAHCTBEHHBIMH oOpa3zamu. Co3naHue oOpa3za HPOBOAUTCS C OMOPOW Ha
HarJsIHOCTh, a ONEPUPOBAHUE 00pa30M — B YCJIOBHUSX OTBJICYEHUS OT HAIVIAHOCTH, MBICIEHHOI'O
U3MEHEHHUS €r0 UCXOAHOIO COAEPKaHUS.

OcHoBHblE  copepxarenbHble JauHMM  Kypca «['eomerpum» B 10-11  kiaccax:
«MHororpanHukmn», «lIpsMble U IIOCKOCTH B mpocTpaHCcTBe», «Tena BpameHus», «BekTopbl u
KOOpPJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHUE JIOTUUECKUX YMEHHUI PACIPEEIIAETCs HE TOIBKO 110
CoJIep KaTeNIbHBIM JIMHUAM, HO U 110 rojilaM 00y4eHHs Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl.

Coneprxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS padoueit
MPOrpaMMBbl, PacHpeneNéHHBIM 0 ToAaM OOYYEHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI
OBJIAJICHUE TE€OMETPUYECKMMM IOHATHSAMH M HABBIKAMHU OCYILECTBISUIOCH IOCIEAO0BATENbHO U
MOCTYIATENbHO, ¢ COOIIOACHNEM MPUHIUIA TPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMSI BKJIIOYAIHNCh
B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEJCTaBICHUN OOy4aroluxcs, paciiupsis U yriyomnss eé,
o0pa3ysl MPOYHbIE MHOKECTBEHHBIE CBS3H.

Ha n3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCero 3a JiBa roga ooyueHus - 102 yyeOHBIX yaca.

COAEPXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbBIE MOHATUA cTepeoMeTpuH. Touka, mpsiMas, MI0CKOCTb, MPOCTpaHCcTBO. [loHATHE 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 HUX.

B3aumHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIMMECS, MapajuIeIbHbIE H
cKpemuBamomuecss npsMsele. [lapamnenbHOCTh MHpsAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
NapajuleIbHbIEC NIPSAMBIE B IIPOCTPAHCTBE; M1APAUIEIBHOCTD TPEX MPAMBIX; MApaJUICIIBHOCTD IIPSIMOM
U IUIOCKOCTU. YIUIBI C COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJI MEXAY NPAMBIMA B IIPOCTPAHCTBE.



[TapannenbHOCTh MJIOCKOCTEN: MapajliesIbHbIE MIOCKOCTH; CBOMCTBA MAPAIJIEIBHBIX IMJIOCKOCTEH.
[Ipocreiiime MpOCTpaHCTBEHHBIE (UTYPHl Ha IUIOCKOCTH: TETpasiap, KyO, Napaiielenuren;
IMOCTPOEHUE CEUCHHUI.

[lepneHIUKYIAPHOCTD NPSAMON M IJIOCKOCTHU: NEPIECHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IIPsIMBIE NTapAJIJICIIBHBIE U IEPIICHIUKYIISIPHBIE K INIOCKOCTH, TPU3HAK MEPIEHAUKYIIPHOCTH IPSIMON
U IUIOCKOCTH, TEOpEMa O NPAMOW NEPIEHAUKYIIPHOM IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIroOJl
MEXIy HpsIMOM UM IUIOCKOCTBIO; JBYI'PAHHBIA YIOJ, JIMHEHHBIM Yroa JBYTPAHHOIO YIUIA.
IlepneHIUKyNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSIHUE OT HMPSIMOW 0
IUIOCKOCTH, MNPOEKUUs (UIYpbl Ha IUIOCKOCTb. [leprneHauKynspHOCTh IUIOCKOCTEH: NpU3HAK
MEPIICHANKYIISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NepueHAUKYIIApax.

MHOrorpaHHUKH

IloHsiTHE MHOTOTPAaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIIYKJIbIE U HEBBITYKJIbIC
MHOTOTPaHHHUKH; pa3BEPTKAa MHOrorpaHHuka. lIpusma: N-yrosibHas npusMa; rpaHd U OCHOBAHHS
IIPU3MBI; IpsIMasi M HAKJIOHHAs IPU3MbI; OOKOBast ¥ II0JIHAs IOBEPXHOCTH Npu3Msbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN ITapajulelIeNuIlel U ero cBoucrTBa. IlmpamMmpa: N-yronpHas NUpaMulia, IPaHd U
OCHOBaHHE NHUpPaMUJbl; OOKOBasg M IOJHAs MOBEPXHOCTh IHPAMHJIbl; NpaBUIIbHAs M yCEeYEHHas
UpaMuia. IEMEHTHI IPU3Mbl U IMpaMubl. [[paBuiibHbIE MHOTOIPaHHUKN: TOHSITHE NTPaBUIIBHOTO
MHOTOTpaHHMKA; IpPaBWIbHAs @pU3Ma M [paBWIbHAs NHpPaMHUAA; IPaBWIbHAs TPEYroJjbHas
IMpaMu/ia U paBUIIbHBIN TeTpadap; Kyo. [Ipeacrasiienue o npaBUIbHBIX MHOTOIPAaHHUKAX : OKTadIp,
nojexasp u ukocasap. CeyeHus Npu3Mbl U MUPaMUJIbL.

CuMMeTpuss B INPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
OneMeHThl CUMMETPUH B IMpaMuax, NapajuleenuIesax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Bbruncnenue 371€MEHTOB MHOTOIpaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomanbs OokxoBoii
MIOBEPXHOCTHU U IOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIA b OCHOBaHUM, TeOpemMa 0 OOKOBOM
MIOBEPXHOCTU HpAMOM mpusMbl. [lnomans GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IMPaBHIBHON
NUpPaMU/Ibl, TEOpeEMa O IUIoIaau yceuéHHol nupamusl. [Tonstue o6 o6béMe. OOBEM NHUpaMHIIBL,
MIPU3MBI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAAIMU TOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEll.

11 KJIACC

Tena Bpamenus

Hunuaapudeckass TMOBEPXHOCTh, OOpa3yrollue MWIMHIPHYECKOH TMOBEPXHOCTH, OCh
WIMHIPUYECKOHN moBepXHOCTU. L{umuuap: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 00pa3yroIias U OCh;
ionaib OOKOBOM M MOJTHON OBEPXHOCTH.

Konnueckasi TOBEpXHOCTh, OOpa3ylolue KOHWYECKOMW TOBEPXHOCTH, OCh M BEpIIWHA
KOHUYeckoii moBepxHocTH. KoHyc: ocHOBaHWeE U BepIlMHa, 00pa3yrolias U 0Ch; II0Maab O0OKOBON U
MOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3ylllhe W BbICOTa; OCHOBaHUS U OOKOBas
TTOBEPXHOCTb.

Chepa m map: ueHTp, paauyc, AWaMeTp; IUIOMIAAs MOBEpXHOCTU cdephl. Bianmuoe
pacnosnoxeHue cepsl U IIIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; TUIoMaab chepsl.

N3o006paxkenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka MIuHApa U KOHYCA.

KomM0OuHanuu ten BpaiieHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONMIMCAHHBIN OKOJI0 chephl;
ccbepa, BIIMCaHHAass B MHOT'OI'PAaHHUK, UJINW TCJIO BpalllCHUA.



[Tonstue 06 o0O0BEMe. OcHOBHBIE CBoWcTBa O00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajuiesenumneaa u ciueacTsus u3 He€. O0bEM nmnmuHapa, konyca. O0bEM 1mapa u
I0Maab chephl.

[lonobubie Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAAIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenus nunnHapa (napauieabHoO U EPIEHIUKYIISIPHO OCH), CEUEHUs KOHYCca (apajuleIbHOE
OCHOBAHUIO U MPOXOSILEE YepPe3 BEPILUHY), CEUECHHUS L1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTy U B npocTtpaHcTBe. CI0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PasznoxkeHue BekTopa 1O TPEM HEKOMILIAaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenue 3aaay, cBA3aHHBIX C NPUMEHEHUEM IPABUJI JIEHCTBUN C BEKTOPaMHU.
[IpsiMmoyronbHas cucrema KoopauHat B mpoctpancTBe. Koopaunatel Bektopa. [Ipocreiimue 3agaun
B KOOpAMHaTax. Yrosl Mexay Bekropamu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB. Boluncienue yrios
MEXy NPSMBIMH U IUNIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN METO ITPU PEILIEHUU T€OMETPUUECKUX
3azad.

IJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHUS TPOTPaMMBI y4eOHOTo mpenMeTra «MaremaTtuka
XapaKTepU3yIOTCS:

I'pazknanckoe BocniMTaHHe:

C()OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW IMO3UIMM  OOydarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO UIEHAa POCCHICKOTrO OOIIECTBAa, MPEACTABICHUEM O MATEeMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUHN, IPOLEAYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
OIIPOCHI U TIp.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIMSAMU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BociuTaHHE:

c(OPMHUPOBAHHOCTBHIO POCCUNCKOMN TI'pa)1aHCKOW MIECHTHUYHOCTH, YBAXXEHUS K MPOLLIOMY U
HACTOAILLEMY POCCUHCKONW MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHMIKEHMSIM POCCHMCKHX
MaTEMaTUKOB U POCCHICKOM MaTEMaTHMYECKOM ILIKOJbI, K HCIIOJIB30BAHMIO ITHX AOCTH)KEHHUN B
JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HaHMEM JIYXOBHBIX LIEHHOCTeH  poOccHiickoro Hapona; c(hopMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMsI, ITHYECKOIO IOBEIEHUS, CBS3aHHOTO C IPAKTUYECKUM IPUMEHEHHEM
JOCTUKEHUM HAyKH U JIeATEIbHOCTHIO Y4YEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHUBOTO OYAYIIEro.

JCTeTHYeCKOe BOCIIUTAHHUE:

ICTETUYECKUM OTHOLIEHUEM K MUPY, BKJIIOUasl ICTETUKY MaTeEMaTHUYECKNX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3aJay, PEHICHUH, PacCyXJCHUN; BOCIPUUMYMBOCTHIO K MaTe€MaTHYECKUM AacleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTHUYECKUE 3HAaHUS B MHTEpecax 37J0pOBOT0 U
6e3omacHoro o0pa3a *HU3HU, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHUE,



cOaJTaHCUPOBAHHBIN PEXKUM 3aHATUH U OTABIXA, PETYIISIpHas pu3nueckasi akTUBHOCTH); (PHU3UIECKOTO
COBEPIICHCTBOBAHUS, TIPU 3aHATUAX CIIOPTHUBHO-030POBHTEIBHON JEATEILHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTHU TPYI0JII00US; HHTEPECOM K Pa3IMYHBIM chepam
npodeccuoHaNbHOM AEATeIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIN BEIOOP Oyayiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC YKH3HECHHBIC
IUTaHBL, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY 00pa30BaHUIO U caMOOOPa30BaHUIO HA
MPOTSHKEHUH BCEHl )KM3HHU; TOTOBHOCTHIO K aKTUBHOMY YUYaCTHIO B PEUICHHM NMPAKTUYECKUX 3a/1a4
MaTeMaTHYeCKON HampaBIeHHOCTH.

JK0JI0TNYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJOTHYECKOW KYJIbTYPBI, IMMOHUMAHHEM BJIHMSHUS COIMAILHO-
SKOHOMMYECKUX MPOILECCOB Ha COCTOSHUE MPHUPOJAHON U COIUAIBHON Cpelbl, OCO3HAHUEM
rJ100aTFHOTO XapakTepa dKOJIOTHYECKUX MpodiieM; OpueHTalell Ha TIPUMEHEHNEe MaTeMaTHUYeCKUX
3HAHUU JJIs1 pEHICHHsI 33]]a4 B 00JIACTH OKPYKAIOIIEH Cpebl, IIIaHUPOBAHUS MMOCTYIKOB M OI[CHKU
WX BO3MOXHBIX TOCJIEICTBUIN JJIsI OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHON MPAKTUKH, TIOHUMaHHEM MaTeMaTHUECKON HayKU Kak cpephl 4enToBeUeCKOU
JESATSIILHOCTH, 3TAINOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl PA3BUTHS IMBUIIU3AIINH; OBJIAJICHUEM SI3BIKOM
MaTEeMAaTHKd M MaTeMaTU4YeCKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBISATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIBHOCTh HHINBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yabTaThl OCBOCHHUS IPOrpaMMbl ydeOHOro mpenmera «MaremaTtukay
XapaKTEepPU3YIOTCS ~ OBIAJICHHUEM  YHUBEPCAJIbHBIMU  HO3ZHAGAMENbHLIMU  OeliCEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — PecYIAMUGHbIMU
oeticmeusMuU.
1) Vuusepcanvnvie nosnasamensuuvie Oeticmeus,, obecneuusarom Gopmuposanue OA308bix
KOZHUMUBHBIX NPOYecco8 00yuarwuxcs (0ceoenue Memoo08 HOZHAHUS OKPYICAIOWe20 Mupa,
npuMeHeHue J102UYeCKUX, UCCTe008aMeNbCKUX onepayull, yMeHull pabomams ¢ ungopmayuel).
Ba3oBble 1oruveckue aeiicTBUA:
® BBIIBISITh M XapaKTEpU30BaTh CYNIECTBEHHBIC NPU3HAKA MaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIECHWH MEXIy TOHSATHIMH; (HOPMYIHPOBATH OIPEICICHUS TOHITUH;
yCTaHaBJIMBaTh CYIIECTBEHHbIN NMPU3HAK KIacCU(PUKAMHM, OCHOBaHUA Uil 0000IIeHUs U
CpaBHEHMsI, KpUTEPHH IPOBOJUMOI0 aHAJIN3a;
® BOCIPUHMMATh, (HOpMyTUpOBaTh U NPeOOPA30BBIBATH CYXKAEHUS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IINE; YCIOBHBIE;

® BBIIBIIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpPEUMs B (akTax,
TAHHBIX, HAONOJNCHHUSX W YTBEPKICHHAX; TIpeaaraTb KPUTEPUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® JenaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HHIYKTHBHBIX

YMO3aKITIOYeHNH, YMO3aKIIIOUSHU I TI0 aHAJIOTHH;



MPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTENIbCTBA MATEMATUUYECKUX YTBEPKIACHUN (MIpsIMbIE U
OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpATh CIIOCO0 peleHus yueOHOM 3a/1a4H (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHMUS,
BbIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHSA:

HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKHI HHCTPYMEHT TIO3HAHMS; (POPMYIUPOBATH
BONPOCHI, GUKCHUPYIOIIHE TIPOTHBOPEYHE, IPOOIeMy, YCTaHABIUBATh HCKOMOE M JJaHHOE,
(hOpMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOJNTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  OJKCIIEPUMEHT, HCCICIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOBbeKTa, SBJICHHS, IIpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTY O0BEKTaMH, SIBIICHUSMH, IPOIICCCAMHU;
CaMOCTOSITEIILHO (DOPMYIIHMPOBATH OOOOIIECHUS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHOIO
HAOJIIOJICHUS, HWCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pPE3yJIbTATOB,
BBIBOZOB 1 0000IEHNI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUIATH MPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISABIIATD I[e(l)I/IIII/ITI)I I/IHCI)OpMaIII/II/I, JaHHBbIX, HeO6XOIII/IMI>IX IJIs1 OTBETA HAa BOIIPOC U IJIA
peLICHuUs 3a/1a49u;

BBIOMpaTh MHPOPMALUIO ¥3 HCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIU3UPOBATBH,
CHCTEeMaTH3HpOBaTh W HHTEPIPETHPOBATh WH(GOPMAIMIO PAa3IMYHBIX BUAOB H (HOpM
NIPEICTaBIICHHUS;

CTPYKTYpHUpOBaTh  MH(OpMAIMIO, TPEACTaBIATE €€ B  pasiuuHblX  (opmax,
WLTIOCTPUPOBATH TPauuecKu;

OLICHMBAaTh HAAEKHOCTh MHQPOPMAIMHM IO CaMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPUAM.

2) Vhusepcanvhvle KOMMyHUKamueHvle Oelicmeus, 00ecnedusarom CcoopmuposanHocmsy
COUUAIbHBIX HABLIKOB 06yttar0muxc*}l.
Oo0mienmne:

BOCIIPUHUMATh M (OPMYNIHMpPOBaTh CYXIEHHS B COOTBETCTBHU C YCIOBHSIMHU U IIEISIMHU
OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M TUCbMEHHBIX
TCKCTaxX, AaBaTb IMOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘ICHHI:Iﬁ
pe3ynbTart;

B XOze OOCYXIEHHs 3a/laBaTh BOIIPOCHI IO CYILIECTBY OOCYXIaeMOil TeMBbl, IPOOIEMBI,
pemaeMoifI 3ala4M, BBICKA3bIBATH MACHU, HALICJICHHBLIC HA IMOMCK PCIICHUA; COIMMOCTABIATH
CBOM CY)XJCHHUS C CYXICHHUSIMHU APYTHX YYaCTHUKOB JMAIOTa, OOHAPYKUBATh pa3inune u
CXOJCTBO TIO3UIMH; B KOPPEKTHOH QopMe (opMyaHpoBaTh pa3HOTIACHs, CBOH
BO3paKEHHUSI,

NPEACTABIATh PE3YNbTaThl PEIICHUs 33/1a4d, JKCIIEPUMEHTa, MCCIEeIOBaHMs, MPOCKTa;
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad MpPE3CHTAluu U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyannuecTBo:



MOHUMATh M MCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHUIYAIbHOW pabOThI MpU
pemieHnH y4eOHBIX 3aJad; MPUHUMAThH IIE€JIh COBMECTHOH IESTEIbHOCTH, IUIAHHPOBATH
OpraHU3aIli0 COBMECTHOW paboThI, pacmlpenesTh BUABI pPadOT, JOrOBapHUBATHCS,
00CyX1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001AaTh MHEHHS HECKOJIBKHX JIIOCH;
Y4acCTBOBaTh B T'PYIIOBBIX (GopMax paboThl (0OCYXKIAeHUS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE); BBIIOIHATH CBOIO YacTh pabOTHl U KOOPAUHUPOBATH CBOM JCHCTBUS C
JIPYTUMH 4YJI€HAMH KOMaH/bl; OIEHUBATh Ka4eCTBO CBOETO BKJIAJA B OOIIMIA MPOAYKT 11O
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynamuenvie Oeticmeus, 0Oecneuusaiom Gopmuposanie CMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranu3anmus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4M, BHIOUPATh CI0CO0 pPeLeHUs C yUETOM
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI peIIeHUI ¢ y4éTOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHMS COBEPUIAEMBIX JIeHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, MX pE3YJbTAaTOB; BJaJeTh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTATa PELICHUS MaTEMAaTUYECKON 3a/1a4u;

NPEABUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTb IIPY PELICHUU 3aJa4d, BHOCUTHb
KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HaJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTaTa IEJIU U YCIOBHUAM, OOBSICHATH IPHYNHBI JJOCTIKEHUS
WIA HEIOCTHKCHHS PE3YJbTAaTOB JESATEIHHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OILEHKY
PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJBTATbBI

10 KJIACC

OnepupoBath NOHATUAMU: TOUKA, MPsSMasi, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPHUM W CIIEICTBHS U3 HUX IPHU PEHICHUU I'€OMETPUUYECKHUX

3a1ad4.

OnepupoBaTh NOHATHAMU: APAIUIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBars B3aMMHOE paciojoKeHUE MPSMbIX U INIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JIBYTPaHHBIN YTOJI, TPaHU JBYIPAHHOTO yIJa, pedpo ABYIPaHHOTO
yria; JUHENHBIA yroJl ABYTPaHHOTO YIJIa; IpaJyCcHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAaHHUK, BBIMYKIBIM M HEBBINTYKJIbIH MHOTOIDAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPAaBUIIbHBIA MHOTOTPaHHHUK.

Pacrio3HaBath OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (THpaMuaa; MpU3Ma, MPSIMOYTOJIbHBIMH
napasenenunes, Kyo).

KrnaccuduuupoBats MHOTOTpaHHUKH, BBIOUPAsi OCHOBAHUS IS KJIaCCU(PHUKALUY (BBITYKIIbIC H
HEBBIMYKJIbIC MHOTOTPAHHHWKH; TMPAaBUIbHBIE MHOTOTPAHHUKH; MpPSIMbIE W HAKJIOHHBIC MPH3MBI,
TapajuIeTIeTUIIC B ).

OmnepupoBaTh NOHATUSMH: CEKYIIIasi INIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB.

OOBSICHATH MPUHIIMITBI IOCTPOSHHSI CEYCHUH, UCTIONB3YS METO]] CIIEIOB.



CTpouTh CeYeHUS MHOTOTPAHHHKOB METOJIOM CJEJOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaXOXKACHHWE T€OMETPHUECKUX BEITUYMH MO 0OpaslaM WU alIrOpHTMaM,
NPUMEHSIS U3BECTHBIC aHAIMTHYECKHE METO/IBI IPU PEIICHUH CTAaHAAPTHBIX MATEMaTHYECKUX 3a1a4
Ha BBIYHMCIICHUE PACCTOSHUHI MEKAY JIBYMSI TOUKAMH, OT TOUKH JI0 MIPSIMOH, OT TOYKH JI0 THIOCKOCTH,
MEXy CKPEUIBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3amaun Ha HaXOXKACHHWE T€OMETPHUECKUX BEIUYMH MO 0OpaslaM MU aIrOpHTMaM,
IPUMEHSIS1 U3BECTHBIC aHATUTHYECKHE METOJIbI IPU PELICHUH CTAHIAPTHBIX MaTeMaTHYECKHUX 3a1ad
Ha BBIYMCIICHHE YTJIOB MEXK/TY CKPEIIUBAIOIIIMUCS IPSMBIMH, MEKIY IPSMOH U TNIOCKOCTBIO, MEXKTY
TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruuciate 00bEMBI M TUIOIAAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MIpH3Ma, MHpaMHJIA) C
IpUMEHEHHEM (HOPMYII; BBIUUCIATH COOTHOIICHHS MEXIY IUIOIIAJSIMH ITOBEPXHOCTEH, 00bEMamMu
MOJJOOHBIX MHOTOT'PaHHUKOB.

OmnepupoBaTh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE; EHTP, OCh U TNIOCKOCTh CHMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH MH(GOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUTypax, IPEACTaBICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpumensaTh reomerpuveckue (GaxkThl Uil PEIICHHUS  CTEPEOMETPHYECKHX  3ajad,
MPEIOIarafoIuX HECKOJIBKO IaroB PEIeH s, €ClIM YCIOBUS PUMEHEHUS 3a/1aHbI B SIBHOK (opMe.

[IpuMeHsATH NpOCTEHIINE MPOrpaMMHBIE CPEICTBA M  AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUYECKHX 3a/1au.

[TpuBOAUTE MPUMEPHI MATEMATHIECKIX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HH, PAaCIIO3HABATh
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsATh MONyYeHHBbIC 3HAHHMS HA TPAKTUKE: AHAJIM3UPOBATh pEaJbHBIE CHUTYyallUd |
NPUMEHSTh U3YYCHHBIC TIOHSTHUS B IPOLIECCE TIOMCKA PEIICHHS MaTEMaTHIECKH C(HOPMYITUPOBAHHON
npo0JIeMBbl, MOJICIIUPOBATh PEANbHBIC CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh MIOCTPOCHHBIC
MOJICJIA C HCIIOJIb30BAaHUEM T'E€OMETPUYECKHX MOHSATHI M TEopeM, ammapaTa ainreOphl; pemarb
MPAaKTUYECKHE 33]1a9H, CBA3aHHBIC C HAXOXK/ICHUEM T€OMETPHUECKUX BEITHUMH.

11 KJIACC

OnepupoBaTh MOHATHUSAMU: IMJIMHIPUYECKAs MOBEPXHOCTb, 00pa3yroliyue HUIUHAPUIECKON
MOBEPXHOCTHU; LWIMHP; KOHUYECKasi TIOBEPXHOCTb, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, KOHYC;
cdepuueckas IOBEPXHOCTb.

PacnoznaBate Tena Bpamenust (HWIUHIP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI MOTYYEHUS TEJ BpalllEHUSI.

KnaccuduupoBars B3auMHOE pacnoiokeHne ceprl U MITOCKOCTH.

OnepupoBarh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBAaHUE IIAPOBOI0O CIIOS, BBICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M MIIOLIAAM TOBEPXHOCTEH TEJ BpAILEHUS, T€OMETPUUYECKUX TENl C
pUMEHEHHEM (OpPMYIL.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBINA B C)epy U ONMUCAHHBINA OKOJIO Chepsl;
cdepa, BiucaHHasi B MHOTOTPAHHUK UJIU TEJIO BpAIllEHUS.

BbruncnsTe COOTHOLICHUS MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMHU MOTIOOHBIX TE.



N300paxkaTh u3ydaeMble GUIYpsl OT PYKHM M C TPUMEHEHHEM IIPOCThIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BPaIEHUS.

W3BnekaTb, MHTEPIPETUPOBAaTh U IPEe0Opa3oBbIBaTh MH(POPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKaX.

OnepupoBarh NOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BBINOSIHATE NEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHM 00JIaJat0T.

[IpumensTH NpaBUiIO NapasuIeIenUnesa.

OnepupoBaTh MNOHATUSAMHU: JEKApTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEKIAY BEKTOPAMH, CKaJIPHOE
IIPOU3BE/ICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMmMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpPA HAa YMCIIO, YIOJ MEXIY BEKTOPAMH,
CKaJISIPHOE MPOU3BEJCHHUE, PACKIIaIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aJaBaTh IUVIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[IpumensaTs reomerpuueckue (akThl A peIIeHUs  CTEPEOMETPUUYECKUX  3ajad,
IIPEIOJararlluX HECKOJIbKO 1IaroB PeIeH s, €ClId YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (opMe.

Pemarp npocrelinie reoMeTpuuecKue 3aJaud Ha IPUMEHEHUE BEKTOPHO-KOOPAWHATHOTO
METO/1a.

Pemarp 3agaum Ha J10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHWM M HaxXOXKICHHE
reOMETPUUECKUX BEJIMYMH IO 0o0paslaM WIM IrOpUTMaM, NMPUMEHssS H3BECTHbIE METObl IpU
pElLIeHNY CTaHIaPTHBIX MaTeMaTUYECKUX 3a]1a4.

[IpumeHsTh NpoCTEHINE NPOrpaMMHBIE CPEJICTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aau.

[IpuBOIUTE MpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpumeHsTh MOJy4YEHHBbIE 3HAHWUSA Ha MpPaKTHUKE: aHAIM3UPOBATh peallbHbIE CUTyallUH H
MIPUMEHSATh U3YYEHHbIE MIOHATHS B IIPOLIECCE MMOMCKA PELIeHU MaTeMaTHYeCKu chpopMyInpoOBaHHON
poOJIeMbl, MOIETHPOBATh PeabHbIE CUTYallUU Ha S3bIKE T€OMETPHH, UCCIIEA0BaTh MMOCTPOECHHBIE
MOJIETIM C MCIOJB30BaHUEM T'€OMETPUUYECKUX NOHATUH M TEOpeM, ammapara aiareOpbl; peliaTh
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I'€OMETPUYECKUX BEJTUYNH.
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOJANYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

* Maremaruka. ['eomerpus, 11 kimace/ Mepsnsak A.I'., Homuposckuii JI.A., I[Tononckuit B.b.,
Sxup M.C.; nox penaknueit [lomonbckoro B.E., O0mecTBo ¢ orpaHudeHHOM
oTBeTcTBeHHOCTHIO M3natenbckuii nenTp «BEHTAHA-I'PA®y»; AkurionepHoe 00IIECTBO
«3marensctBO «lIpocBemenune»

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

- Maremaruka. I'eomerpus, 11 kmacc/ Mepsnsk A.I'., Homuposckuii JI.A., [Tononckuii B.b.,
Sxup M.C.; nox penaknueit [lomonbckoro B.E., O0mecTBo ¢ orpaHunYeHHOM
oTBeTCTBeHHOCTHIO M3naTenbckuii nenTp «BEHTAHA-I'PA®y; AkiimonepHoe o0IIeCTBO
«M3narenscTBO «IIpocBemenue»

- Metoaunueckoe nocodue "['eomerpus. bazoseiit yposens. 10 knacc" (aBT. A. I'. Mep3nsk, /.
A. Homuposckuii, B. M. [1onsikos;

oz pex. B. E. Ilogonbsckoro

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- OOpazoBarenbHbIN HHTEpHET-pecype AKmacc;
- MBO - undpoBoii 00pa3oBaTEIBHBIN pecypc.



