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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTUUYECKOMY OOpa30BAaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUH Ha YpOBHE CpelHero oOlmiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPUH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
FeOMETPUUECKUX a0CTPAKLIUK, COOTHOIIEHUU PEAbHOTO U UICAbHOT0, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
croco6cTByeT (HOPMHPOBAHHIO HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KayecTB
MBIIUICHUSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCsT OOHMM K3 0A30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK KakK O0eCleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUINH €CTECTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIA, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX HesTedbHOCTH 4YenoBeka. OpHEeHTalusl 4YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIET0 MUpA,
yCIOBHE  YCHEIIHOIO TIO3HAaHUS M AKTUBHOTO  MpeoOpa3oBaHMsl  JAEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NeSITETIbHOCTH, SIBJISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOITOMY aKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYJArONIMXCS 4Yepe3 OOecTreueHHe
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMATHUECKUX T'€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEHITHOTO MIPOI0JDKEHUsT 00pa30oBaHus Mo
CHENHUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAHBIM HCITOE30BAaHHEM T€OMETPHH.

[IporpaMmma mo reomerpur Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aroluxcs
CpedHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHHI Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0I1ye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0Ko, €cliu B JaJlbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCCHOHATIBLHOM 1eATEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATH M U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Da3BUTHE MHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  o0ydaromumxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT JUIsl peleHHs MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpenen€HHbIM 00pa30oM OpraHU30BaHHAs paboOTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €cThb
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3aJad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpasza MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHCcTBe». DopMupoBaHue JOrHUECKUX YMEHUHN pacripeaessieTcss He TOJIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TojaM OOYYeHHs Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yYeHHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHHE TICOMCTPHUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIIECTBIISIIOCH
HIOCJICZIOBATEIbHO M IIOCTYINATEIbHO, C COOJIOJCHHEM MPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacimpsis ¥ yriyossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpuu orBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHBIX yaca.

YuuTeiBas KaJeHIApHBINA yueOHbIi rpaduk mkonbsl Ha 2025 — 2026 yu. ron, naHHas paboyas
nporpamma cocrapieHa Ha 68 yacoB. Coaeprkanue paboueld porpaMMbl peann3yeTcs B OJTHOM
o0BEMe.

YuuteiBas KaJaeHIapHbIA yueOHbIH Tpaduk mkossl Ha 2025 — 2026 y4. roj, nanHas padodas
nporpamma cocraieHa Ha 35 yacoB. Coaeprkanue pabodeld mporpaMMbl peann3yercs: B HOJTHOM
00BéMe



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIIMECS, MTapalIeIbHbIE U
cKpemuBamomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojd MEXKIy MNpSMBIMH B
npoctpaHcTBe.  [lapannenpbHOCTh  IJIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiime npocTpancTBEHHBIE (PUTYPHI HAa MIIOCKOCTH: TETPAdIp,
KyO, napajuienenumes; NoCTpOeHNe CeYeHU.

[lepneHIUKYIApHOCTE NPAMOM M IUIOCKOCTH: IEPHEHIUKYJSAPHBIE IpSMBIE B
IIPOCTPAHCTBE, IPsIMBbIE IApaJUICIbHbIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JMHENHBIA Yron ABYrpaHHOro yria. I[leprneHaukyinsp U HakJIOHHBIE: PACCTOSHUE OT TOYKH O
IUIOCKOCTH, PAaCCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHOTOrpaHHUKH

[lonsiTue MHOTrOrpaHHUKa, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas mpusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl ¥ MOJIHAsl TIOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJbHBIN Mapajenenunes U ero csoicrsa. Ilupamuna: N-yronapHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NPABUIBHOIO MHOTIOIPDAHHUKA; NpaBUJIbHAS IPU3Ma U IPAaBUJIbHASA
nUpaMu/a; MpaBUIbHAs TPEYrojibHasi MUpaMuia U MPaBUIIbHBIA TeTpasap; Kyo. IlpeacraBienue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKa’aAp M ukocadap. CedeHus OpuU3Mbl U
NUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, NPSAMOM, IMJIOCKOCTH.
OneMEHTH CUMMETPUH B IMpaMUax, NapauielenuIeax, IpaBUIbHbIX MHOTOTDAHHHKAX.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoW mnupamuiabl. Ilonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. Bzaummuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpaiieHWs M MHOTOTPaHHMKOB. MHOTIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
mapa v riomajs chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMCTBUM C BEKTOPAMHU.
[IpssmoyronbHas cucrema KoopauHaT B mpocTtpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a/layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATBI

JUYHOCTHBIE PE3YJBbTATHBI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTpaMMbl y4eOHOro TmpenMera «Maremarukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKAAHCKON MO3HUIIMN 00YYAIOIIEroCs KaK aKTHBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCUUCKOTO OOIIECTBA, MPEJCTABICHUEM O MATEMAaTHICCKUX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBIICHHUM, MPOLEIYp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHUEM B3aWMOJICHCTBOBATh C COIMAIBLHBIMU WHCTUTYTAMH B COOTBETCTBUU C MX (YHKIUSIMH U
Ha3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(hOpMUPOBAHHOCTHIO POCCHUICKON TPaKTAHCKOH MIICHTUYHOCTH, YBOXCHHUS K MPOILIOMY H
HACTOAIIEMY POCCUMCKOW MaTEMaTHKH, [IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHHUSIM POCCHUMCKUX
MaTeMaTUKOB M POCCHMCKOW MAaTEMAaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO ITUX JOCTHIKCHUU B
JIPYrUuX HayKax, TEXHOJOTUSIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX LIEHHOCTEH POCCUIICKOT0 Hapoja; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, 3THYECKOI0 MOBEAECHHUS, CBA3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKH
U JCSATEIHHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OY/TyIIIETO.

JcTeTnUecKoe BOCIIUTAHNE:

3CTETUYECKUM OTHOUIEHUEM K MHPY, BKJIIOYAs CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEHICHUH, PacCyKICHUW; BOCHPHUUMYHBOCTHIO K MAaTEMaTHYECKUM AacleKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA.

dusnueckoe BoCNUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHUYECKHUe 3HAHUS B MHTEpecax 3[0pOBOTO U
Oe3omacHOTO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO (3/10pOBOE MUTAHUE,
cOQIaHCHUPOBAHHBIA PEXKUM 3aHITHH W OTIbIXa, peryispHas (U3UYecKas aKTUBHOCTH);
(bU3UYECKOTO COBEPILICHCTBOBAHUS, PHU 3aHATHUSIX CIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIHHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/ly, OCOZHAHUEM IIEHHOCTH TPYAOJIIO0US; HHTEPECOM K Pa3IudHbIM cepam
pOoECCUOHAIBHON NIEATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM U €€ MPUIOKEHUSIMHU, YMEHHUEM
COBepIIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
TUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMAaTHUECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha
MPOTSKEHUH BCEW JKU3HHU; TOTOBHOCTHIO K aKTUBHOMY yUYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a7ad
MaTeMaTUYECKON HAIPaBJICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTBIO  JKOJOTHYECKONW  KYJIbTYpbl, TOHHMAHHEM BIHUSHUS COLHUAIBHO-
SKOHOMHMYECKHX TMPOIECCOB HAa COCTOSIHUE MPHUPOJHOM U COIMAIBHOM Cpeabl, OCO3HAHUEM
100aTBHOTO XapakTepa HKOJIOTHYECKUX MPoOIeM; OpUeHTAIIel Ha TPUMEHEHNE MaTEeMAaTHUECKIX
3HAHWN JJIS pelIeHHsl 3a]]a4 B 00JIaCTH OKPYKAIOIIEH cpebl, MIaHUPOBAHUS MOCTYMKOB M OI[CHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIs1 OKPYKAIOLIEH CPEbl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHON TWPAKTHKH, TMOHUMAaHHEM MaTeMaTH4ecKO HayKh Kak cdepbl
YeJIOBEUECKOU JAESTENbHOCTH, 3TANOB €€ pa3BUTUS M 3HAUMMOCTU JUISI Pa3BUTHUSl LIUBUIN3ALINY;
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH M MAaTEMATHYECKOW KYJIbTYpPOil KaK CPEACTBOM IMO3HAHUS MUDAa;



TOTOBHOCTBIO OCYIIECTBIISATH MPOEKTHYIO U HUCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B
rpymmne.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpenmera «MaremaTuka»
XapaKTepU3yIOTCS ~ OBJAJCHHEM  YHHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU oelicmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — Pe2VAAMUBHbIMU
OelcmeusIMu.

1) Vuueepcanvuvie nosnasamenvmvle Oeiicmeusi, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYEcco8 00yuaruuxcsa (oceoenue Memoo08 NO3ZHAHUSA OKPYHCAoWe20 Mupa;
npUMeHeHUe 102UHeCKUX, UCCIe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jloruyeckue 1ecTBUA:

® BLISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB, TIOHATHUH,
OTHOIICHUHA MEXIy MOHATHAMH; (QOPMYIHpPOBaTH ONpPENEICHUs] MOHSITHI;, YyCTaHaBIUBATh
CYIIECTBEHHBIH MPU3HAK KIACCU(UKALMU, OCHOBAaHUA ANl OOOOIICHHS M CPaBHEHMS, KPUTEPUU
MIPOBOAMMOTO aHAJIH3A;

® BOCIIPUHUMATh, (OpPMYIUpPOBaTh U MPEOOpPa3OBHIBATH CYXKIACHHS: YTBEpAUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINEC; YCIOBHEIC,

® BLISIBIISAITh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeuYHs B (hakTax,
JAHHBIX, HAOMIOJACHUSX U YTBEPIKICHUSX; TIPeIaraTh KPUTSPUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

e [ellaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® IPOBOJIUTH CaAMOCTOSITENIEHO J0Ka3aTelIbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHUN (NIPSMBbIC U OT
MPOTUBHOTO), BBICTpPAaWBaTh aAPryMEHTALlMI0, MPUBOJUTH MHPUMEPbl UM  KOHTPIPUMEPHL;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

® BEIOMpATh CIOCO0 pelieHus: yueOHOU 3aJayM (CpaBHHMBATh HECKOJIBKO BapHaHTOB pPEIIEHUS,
BbIOHMpaTh HanOoIIee MOIXOSIINN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejibCcKue eiCTBHUS:

® 1ICTIOJIB30BAaTh BOIPOCHI KaK HCCIENOBATENbCKUNM WHCTPYMEHT IO3HaHUS;, (HOPMYIHPOBAThH
BONIPOCH, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOJieMy, YCTaHAaBIMBATh HMCKOMOE W JIAHHOE,
(GopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUI0, MHCHHE,

® IPOBOJIUTH ~ CAMOCTOSATEIHHO  CIUTAHWPOBAHHBIA  JKCIEPUMEHT,  HCCIICIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOOBeKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

® CaMOCTOSTENbHO (HhOPMYIHpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOIO/IEHUs, UCCIIEIOBAaHMS, OIIEHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJAOB U
00001IeHNI];

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAaKXKE BBIIBUTATh MPEIANOIOKEHUS O €T0
Pa3BHUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

® BEISIBIIATE JIePUIMTEI MH()OPMAIMH, JTaHHBIX, HEOOXOJMMBIX JUIsl OTBETA HA BOMPOC W JUIA
pelleHus 3a1a9H;

e BEIOMpaTh  WHGOPMAIMIO W3  HWCTOYHWKOB  PA3jIMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMATU3UPOBaTh W  HHTEPIPETHPOBATh HWHGOPMAILMIO Pa3NUYHBIX BUAOB U  (PopMm
MPEJICTaBICHHUS,



® CTPYKTYpHpOBaTh HMH(OpPMAIMIO, MPEICTABIATh €€ B Pa3NUYHbIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKu;

® OIICHHUBATh HAJEKHOCTh MH(MOPMALIUH 110 CAMOCTOATENBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KoMMyHuUKamueHwvle Oelicmeusi, 00ecneyusarom coopmupo8aHHoCnb
COYUANLHBIX HABLIKOG 00YUAIOUWUXCA.

Oo0menne:

® BOCIIpUHUMATh M (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUM C YCJOBUSMHU H UEISMHU
OOLIEHMs; SCHO, TOYHO, I'PAMOTHO BBIPAXXKATh CBOIO TOUYKY 3pPEHUS B YCTHBIX M IMCBbMEHHBIX
TEKCTax, 1aBaTh INOSICHEHUS 110 X0y PELICHUs 3aJa4ul, KOMMEHTHPOBATh MOIY4YE€HHBIN pPe3yJIbTaT;

B X0/¢ OOCYXJIEHHUS 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYKIA€MOH TEMBbI, MPOOJIEMBI,
pemraeMoil 3ajauM, BBICKA3bIBaTh MJIEM, HAICJIEHHbIE HAa IIOMCK PELICHMS; COIOCTABIATh CBOU
CYXJIEHUS C CYXJCHUSMH IPYTUX YYAaCTHHKOB JAMANOra, OOHAPYXKHMBATH PAa3U4YME M CXOJCTBO
NO3HLIUHI; B KOPPEKTHOM (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

® [IPE/ICTABIATh PE3YJAbTaThl PEIIEHUS 3aJauM, OHKCIEPUMEHTA, HWCCIEJOBAHMs, IPOEKTa,;
CaMOCTOSITENIFHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a]a4 MPE3CHTAUN U OCOOCHHOCTEH
ayJUTOpUH.

CoTrpyanunuectBo:

®[IOHMMAaTh M HCIOJb30BATH IPEUMYLIECTBA KOMAHJHOW M MHIUBHIYaJbHOM pabOTHl NIpu
pelieHMH y4eOHBIX 3ajay; MPUHUMATh L€db COBMECTHOH JESATEIbHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOH paboTHI, pachpeneisTh BHIBI paboT, JOTOBApHBATHCS, OOCYXKIATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JTFOICH;

® yUaCTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U MHBIE); BBIIOIHATH CBOIO YaCTh PA0OTHI U KOOPJUHUPOBATH CBOU JICHCTBUA C IPYTUMHU
YJeHAMHU KOMAaH[Ibl; OLIEHMBAaTh KAauyeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pecynamuensie Oeticmgus, obecneuusarom @GoOpMuposanHue CMbiCI08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanms:

® COCTaBJIATH IIJIaH, AJITOPUTM PELLIEHUS 3a7auu, BBIOUPATh CIIOCO0 peIIeHUs ¢ YUYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTpPOJIb:

® BJIa/IeTh HAaBBIKAMH ITO3HABATENbHOU pe(IEKCHMM Kak OCO3HAHUS COBEPILAEMBIX JCHCTBUH U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BJIAJETh CIOCO0AMM CaAMOMNPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsi MaTeMaTH4eCcKoN 3a/1auH;

e [IpEe/IBUACTh TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTh IpU pEIIeHUM 3a7ayd, BHOCUTh
KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJU U YCIOBUAM, OOBSACHATH IPUUMHBI JOCTHXKEHUS WIH
HEJIOCTHKEHUS PEe3yJbTaTOB AEATEIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

NPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPSAMas, MJIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX MPH PELICHUH T€OMETPUUYECKHUX 3ajay.



OnepupoBaTh MOHATUSAMHE: ITAPAJUICITBHOCTD U TIEPIICHIUKYISIPHOCTD PSMBIX M IIIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloI0kKeHNE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: ABYTPAHHBIN YroJ, TpaHH JIBYTPaHHOTO yria, peOpo ABYrpaHHOTO
yIJ1a; TMHEHHBIN YroJI IBYIPAaHHOTO YIIIa; TpalyCHas Mepa IBYTPaHHOTO yTJa.

OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHMK, BBINYKIBIA M HEBBINYKIBI MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TPABHJILHBI MHOTOTPAHHUK.

Pacno3naBate OCHOBHBIE BBl MHOTOTPAaHHHKOB (MHMpamMHa; MpH3Ma, MPSIMOYTOJIbHBINA
napajuiejaenumnes, Kyo).

KnaccugpumupoBath MHOTOTPaHHUKH, BHIOMpAs OCHOBAHMS JJIS KiacCH(UKAIUU (BBITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPaHHHMKH; MpPaBUJIbHbIE MHOTOIPAHHHMKH, MpPSIMBIE W HAKIOHHBIC MPU3MBI,
napauleIenUIe/bl).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIIUTIBI TIOCTPOCHUS CEUCHHIA, CTIONIb3YSI METOT CIIC/IOB.

Crpouth ceueHHs MHOTOIPDAaHHMKOB METOJIOM CJIC/IOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3ajaun Ha HAXOXJICHUE T'COMETPUYECKUX BEIMYWH IO OOpaslamM WM ajlrOpuTMaM,
NPUMEHSS U3BECTHBIC aHAIMTUYCCKUAE METO/IbI IIPU PEIICHUU CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4
Ha BBIYMCIICHUE PACCTOSHUIA MEXY ABYMS TOYKaMH, OT TOYKH JI0 MPSIMO, OT TOYKH JI0 MIIOCKOCTH,
MEXY CKPEUTHBAOIIUMHUCS MTPSIMBIMH.

Pemrate 3ajaun Ha HAXOXJICHUE T'COMETPUYECKUX BEJIMYUH IO OOpaslamM WM ajlrOpuTMaM,
NPUMEHSS U3BECTHBIC aHAIMTUYCCKUAE METO/IbI IIPU PEIICHUU CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4
Ha BBIYMCIICHHUE YIJIOB MEXIY CKPEIIUBAIOIIMMUCS TPSMBIMH, MEXIY MPSIMON M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, ABYT'PAaHHBIX YTJIOB.

Bbruuciate 00BEMBI M IUIOMIATM TOBEPXHOCTEH MHOTOTPAHHHMKOB (IIPU3Ma, MUPaMUaa) C
npuMeHeHHeM (OpMyJI; BBIUUCIIATH COOTHOIICHUSI MEXIY IUIOMIAIIMU MTOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSATHIMH: CHMMETPHUSI B TMIPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh CHMMETPUH;
LEHTP, OChb U MIIOCKOCTh CHMMETPHH (DUTYPBI.

W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MpeCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[lpumensTp  reoMerpuyeckue  (GakThl A PEMICHHS  CTEPEOMETPHUYECKUX  3aad,
NpPENoiaralolliuX HECKOJIbKO IIaroB pEIICHUs, €CIM YCJIOBHUS NPUMEHEHHUs 3a/JaHbl B SIBHOM
dopme.

[TpuMeHsTHh TpoCTEiINe IPOrpaMMHBIE CPENICTBA U DIIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI
IIPY PEUICHUN CTEPEOMETPHUUECKUX 3a/1ad.

[TpuBOANTE MpHUMEPHI MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U JKU3HHU, PACHO3HABATH
IPOSIBJIIEHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[lpuMeHSATh TIONyYEHHBIE 3HAHWS HA TPAKTUKE: AaHAJTM3UPOBATh pEaTbHBIC CUTYAIllMH W
OPUMEHSATh ~ W3YYCHHBIE  TIOHATHUS B TIpOIECCe  TOMCKA  pENICHUS  MaTeMaTHYECKH
cOpMyYIHPOBAHHONW MPOOJIEMBI, MOJEIMPOBATH peajbHble CHUTYyallMM Ha S3bIKE T'€OMETpPHUH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJIENIM C HCIHOJIb30BAHUEM TI'€OMETPUUECKUX IOHATUH U TEOpEM,
ammapara anreOpbl, pemarb MPakKTHYeCKHe 3a/1a4d, CBSI3aHHBIE C HAXOXKIECHHEM T€OMETPHYECKHIX
BEJIMYMH.

11 KUIIACC



OmnepupoBaTh HOHATHAMH: IWJIMHIPUYECKAs ITOBEPXHOCTh, OOpa3ylolye NIMINHAPHYECKOH
NOBEPXHOCTH; LWJIMHIAP;, KOHWUYECKas MOBEPXHOCTh, OOpa3yrolIye KOHWYECKOW IOBEPXHOCTH,
KOHYC; cpeprueckasi mIoBEpXHOCTb.

Pacrio3snaBath Tena BpameHus (LWIMHIP, KOHYC, chepa u map).

OOBICHATH CIIOCOOBI TTOJTyYCHUS TEJ BPAIICHUS.

KiaccuduupoBars B3auMHOE pacojokeHue chepbl U IIIOCKOCTH.

OmnepupoBaTh MOHSATHSAMH: INAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CEIMEHTA;
IIapPOBOH CJI0H, OCHOBAaHHE IIAPOBOT'0 CJI0S, BEICOTA ILIAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Beraucnare 00BEMBI M IUIOMIAZAM TOBEPXHOCTEH TEN BpalleHHS, TCOMETPHYECKUX Tell C
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHSATUSMH: MHOTOTPAaHHHK, BIIMCAHHBIA B Cepy M OMUCAHHBIN OKOJIO COepsl;
cdepa, BUHCAaHHAS B MHOTOT'PAaHHUK HJIH TEJIO BPAIICHUSL.

Berauciste COOTHOIIEHHS MEKAY IUIOIIAASIMHU TOBEPXHOCTEH M 00BEMaMH OJJOOHBIX TEJI.

N300paxaTh u3y4aeMbie QUIYpHI OT pPyKH ¥ C M[PUMEHEHHEM TIPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BeImonHATE (BBIHOCHBIE) IUIOCKHME YEPTE)XU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BH
CBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPALICHUS.

HM3BiekaTh, WHTEPIPETHPOBaTh W IpeoOpa3oBbIBaTh HH(OPMALKIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTypax, MPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX.

OnepupoBaTh NOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE AEHCTBHS CIIOKEHUS BEKTOPOB, BBHIUUTAHUS BEKTOPOB M YMHOXCHHUS BEKTOpa Ha
YHCII0, O0BSICHATH, KAKUMU CBOMCTBAMH OHHU 00JIaIaf0T.

IIpuMeHATh paBUIIO NapasuIeIICINAIIE A,

OmnepupoBaTh MOHATHAMH: JEKapTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YroJl MEXIy BEKTOpPaMH, CKAISIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMIIAHAPHBIC BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M TPOW3BEICHHE BEKTOpPAa HA YHMCIO, Yroj MEXIy BEKTOPaMH,
CKaJISIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 110 IBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKApTOBOW CHCTEME KOOp/ANHAT.

[lpumensaTh  reomMerTpudeckue  (GakThl Ui pEIICHHS  CTEPEOMETPUYECKUX  3ajad,
IPE/INOJIAraroMX HECKOJIBKO IAaroB PEIICHHs, ©CIIM YCJIOBUS IMPUMEHEHUs 3aJaHbl B SBHON
dopme.

Pemare mpocreiime reoMeTpuyecKue 3aJaddl Ha TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/Ia.

Pemiath 3amaum  Ha  JIOKA3aTENbCTBO MATEMAaTHYSCKMX OTHONICHUH W HAXOXKICHUE
TEOMETPUYECKUX BEIUYMH MO O0paslaM WM alrOpUTMaM, MPHUMEHsSI M3BECTHBIE METOABI MpPU
pELIeHUH CTaHAAPTHBIX MaTeMaTHYeCKUX 3a1ad.

[IpuMeHsATh MPOCTEUIIINE TPOrPAMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IPHU PEIICHUH CTEPEOMETPHUCCKHX 3a/1ad.

[IpuBOAMTE MpUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NMPHPOJIC M JKU3HH, PaclO3HABATh
NPOSIBIICHNE 3aKOHOB TE€OMETPHH B MICKYCCTBE.

[lpuMeHATh TOJyYEHHbIC 3HAHHWS Ha MPAKTUKE: AHAIM3UPOBATh pEaJbHBIC CHUTYAllMd |
NPUMEHATh ~ W3Y4YCHHBIC TOHATHS B  MOpPOIECCe  TOMCKA  PEHICHHs  MaTeMaTH4ecKd
cOpMyTHPOBaHHON TPOOJIEMBI, MOJCIUPOBATH pEaTbHbIE CUTYyallMd Ha S3bIKE TE€OMETPHH,
UCCIIEI0BAaTh TOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHUEM T'€OMETPHUECKHX IOHSATHH H TEOpeM,



arrapara anre6p51; pe€aTh MPAKTUYCCKUC 3aja4di, CBA3AHHBIC C HAXOXIACHHUEM TI'€OMECTPHUYCCKUX
BCJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
1
L Beexeriie b cTepeoMeTpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUueHMsI, PACCTOSTHUS U YTIIbI 4 bubmmorexa [JOK
P ' P s https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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MNOYPOYHOE IINTAHUPOBAHHUE 10 KIIACC
KoimuecTBo
Jara DJIEKTPOHHbBIE
Ne 4acoB
u/n Tema ypoka K H3YyYeHHUs uudposbie
Bcero 061{Tp0.11. mian Qaxkr o0pa3oBaTe/ibHbIE
padoThbI pecypeb
1 OcHoBHbIe IOHATUA cTepeomeTpun. [IpaBuna nzo0pakeHus Ha 1 509 bubmmoreka [JOK
pHUCYHKaX. ' https://m.edsoo.ru/aecc77cd
ITonsTua: nepecekarommecs MIOCKOCTH, MIEPECEKAIOIINECS MpAMast U bubnnoreka [JOK
2 1 5.09 _
IJIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 3HAKOMCTBO C MHOTOT'paHHUKAMHU, U300pakeHre MHOTOIPAaHHUKOB Ha 1 9.09 https://m.edsoo.ru/db685e73
PUCYHKAX, Ha MPOSKIIMOHHBIX YepTExKaX
bubnunoreka LIOK
4 1 12.
CraproBas quarHoctuueckasi pabora 1 09 https://m.eds0o.ru/a63959%d
5 HauanpHbie cBeieHUs 0 KyOe U mupaMuie, UX pa3BEPTKH U MOJIETIH. 1 16.09 https://m.edsoo.ru/b30dff38
6 CeueHust MHOTOTPAHHUKOB 1 19.09 https://m.edsoo.ru/3d8ffd32
7 [TonsaTue 06 akCMOMaTHYECKOM MTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1 53.09 bubnnorexa [JOK
CTEPEOMETPUH U CIEACTBUSA U3 HUX ' https://m.edsoo.ru/0Occ5c4fe
[TonsiTrie 06 akCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: AaKCUOMBI bubmmnoreka HOK
8 1 26.09 _
CTEPEOMETPHUH U CIICICTBUSA U3 HUX https://m.edso0.ru/239c8ch4
[TonsaTue 06 aKCHOMATHYECKOM TTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI bubnnorexa [JOK
9 1 30.09 _
CTEPEOMETPUH U CIEACTBUSA U3 HUX https://m.eds00.ru/65c6b106
10 [TonsiTHE 00 aKCMOMAaTHYECKOM MTOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1 3.10 bu6muoreka [JOK
CTEPEOMETPHUHU U CIEACTBUS U3 HUX ' https://m.edsoo.ru/258fc245
11 B3anMHoOe pacmosnoxeHne NpsMbIX B IPOCTPAHCTBE: TIEPECEKAIOIINECS, 1 710 bubnmnorexa [JOK
[apajulelIbHbIE U CKPEIIUBAIOIINECS IIPSIMBIE ’ https://m.edsoo.ru/1a2520f6
12 [TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTRBE: 1 10.10 bubnmnorexa [JOK
NapajuiesIbHbIE IPSAMBIE B IIPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX MPSAMBIX ' https://m.edso0.ru/93ad36b3
[TapannensHOCTH NPSIMBIX U INIOCKOCTEN B POCTPAHCTBE: bubnuotexa [JOK
13 y 1 14.10 ,
[TapannenbHOCTh MPSIMOI U TIIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 Vrawl ¢ coHanpaBICHHBIMH CTOPOHAMH 1 17.10 https://m.eds00.ru/9f4071b9
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15  Vron mexay npsMbIMH B IIPOCTPAHCTBE 1 21.10 https://m.edsoo.ru/fe733862
16  Vron Mexay npsMbIMH B IIPOCTPAHCTBE 1 24.10 https://m.edso0.ru/2935a9a0
17  TlapamienbHOCTb IIOCKOCTEH: MapaylIeIbHbIC IIIOCKOCTH 1 7.11 https://m.edsoo.ru/2e18f255
18  CpoiicTBa MapamieabHbIX INIOCKOCTEH 1 11.11 https://m.edso0.ru/e504d656
19  Ilpocreiinume npocTpaHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH. 1 14.11 https://m.edsoo.ru/4a28dc02
20  Tloctpoenwme cedeHwMiA 1 18.11 https://m.edsoo.ru/1d434dOf
21  TlocTtpoeHwme cedeHHIA 1 21.11 https://m.edsoo.ru/ec26fe5d

22 IlepneHIUKYISIPHOCTH MPSMOU U IIIOCKOCTH 1 25.11 https://m.edsoo.ru/9a0a9e56
23  KonrtpombHas padora Nel 1 28.11 https://m.edsoo.ru/b19f6a5d
24  IlpsiMble mapayieNbHbIC U MEPIEHINKYISIPHBIE K TNIOCKOCTH 1 2.12 https://m.edsoo.ru/0ac11c95
25 | IlpsiMble mapaiienbHbIe U MEePIEHANKYISPHBIE K TNIOCKOCTH 1 5.12 https://m.edsoo.ru/ba545966
26 | IIpu3Hak nepHneHAUKYISIPHOCTH MPSMON U TUIOCKOCTH 1 9.12 https://m.edsoo.ru/f85bfc46

27  Ilpu3HaKk nepneHAuKYISIPHOCTH MPSMON U TUIOCKOCTH 1 12.12 https://m.edsoo.ru/79165d15
28 Teopema o mpsIMOI MEPIEHIUKYISAPHOM MIIOCKOCTH 1 16.12 https://m.edsoo.ru/635c5087
29 Teopema o npsiMO NEPIEHAUKYISAPHOHN MIOCKOCTH 1 19.12 https://m.edsoo.ru/bd3745f8
30  Teopema o npsMOii MepIeHAUKYISIPHON TIOCKOCTH 1 23.12 https://m.edsoo.ru/7d18834b
31  IlepneHAMKYJSp U HAKIOHHBIE: PACCTOSTHHE OT TOYKH JI0 MIOCKOCTH 1 26.12 https://m.edsoo.ru/33c477d3
32  TlepnieHAMKYJSP W HAKJIOHHBIC: PACCTOSIHUE OT MPSMOMU JI0 TIIOCKOCTH 1 30.12 https://m.edsoo.ru/66fefadd

33  TlepnieHAMKYSP U HAKIIOHHBIE 1 13.01 https://m.edsoo.ru/a5b7b8e3
34  TlepnieHAWKYJSP U HAKIIOHHBIE 1 16.01 https://m.edsoo.ru/dbee22bc
35 VIl B IpOCTPAHCTBE: YroJl MEXTY MPSMOM H IIIOCKOCTHIO 1 20.01 https://m.edso0.ru/6b61b2b4
36  JIByrpaHHBIH yToJI, IMHEHHBIN YTOJ IBYTPAHHOTO yIiia 1 23.01 https://m.edsoo.ru/5fa0b3ce

37  JIByrpaHHbIH yroJi, IMHEHHBIN Yol ABYTPaHHOTO yIia 1 27.01 https://m.edsoo.ru/c7c777ed
38  IlepneHAMKYISAPHOCTH MJIOCKOCTEH 1 30.01 https://m.edsoo.ru/ec3e2da3
39  IlepneHAUKYISIPHOCTH MIOCKOCTEN 1 3.02 https://m.edsoo.ru/ed9e2a8e
40  IlepneHAMKYISIPHOCTH MIJIOCKOCTEH 1 6.02 https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX MepHEeHIUKYISIpax 1 10.02 https://m.edsoo.ru/e4972cdc
42  Teopema o TPEX MEpIEHIUKYIsIpax 1 13.02 https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHEHIUKYISIPAX 1 17.02 https://m.eds00.ru/9f246736
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44  KontpousbHas pabota Ne2 1 20.02 https://m.edsoo.ru/5b971ef3
45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOTpaHHHKa, 1 24.02 BI/I6J-II/IOTCK3. HOK
BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPaHHUKA https://m.edsoo.ru/2d24e873
16 [Ipu3ma: N-yronpHas Mpu3Ma; rpaHd U OCHOBAHMS IIPU3MBIL; IIpsIMast U 1 2702 bubnuoreka [JOK
HaKJIOHHAs TPU3MBbI; OOKOBAs M TIOJIHAS [IOBEPXHOCTH IMPU3MBI https://m.edsoo.ru/b4ad63ad
47  Tlapamtenenurnes, IPsIMOYTOJIbHBIN TapaJlJICJICIUIICT U €r0 CBOWCTBA 1 3.03 https://m.edso0.ru/8a7be683
48  Ilupamupna: N-yrojibHas MUPaMKIA, TPaBUIbHAS U YCCUEHHAS MTUPaMUIA 1 6.03 https://m.edsoo.ru/fblcd0a5
49  IIpaBWibHBIC MHOTOTPAaHHUKH 1 10.03 https://m.edso0.ru/074c8865
50 IIpexacraBieHue O MPABMIIBHBIX MHOTOTPAaHHUKAX 1 13.03 https://m.edsoo.ru/a0fdd5bf
51 CumMeTpHs B IPOCTPAHCTBE. DIIEMEHThl CHMMETPUHU B IUpaMHIaxX, 1 17.03 bubnuoreka [IOK
napajuiejaenuneax, NpaBuibHbIX MHOTOTPAHHUKAX https://m.edsoo.ru/b9e777d9
52  BpluucieHHE 3JIEMEHTOB MHOTOIPaHHUKOB: pEOpa, TMaroHaiu, yribl 1 20.03 https://m.edsoo.ru/6cdbecef
53 | Ilnomanas MOBEpXHOCTEH MPSAMOM MPU3MBI, ILIOIIAb OCHOBAaHUHN 1 24.03 https://m.eds00.ru/37d84157
54 Hnomazuu’ MOBEPXHOCTEH Hp..aBI/IJ'IfHOf/'I MUPaMHU/JIbI, TEOpEMa O TUIOIAIN 1 2703 BI/I6J'.II/IOTCK8. HOK
OOKOBOM TOBEPXHOCTH YCEUEHHOMN MUpPaMUIbI https://m.eds00.ru/5603e30b
55  KonrpomabHas pabora Ne3 1 7.04 https://m.edsoo.ru/a95f5c04
56  Ilonsatue 06 006bEMeE 1 10.04 https://m.edso00.ru/7ad0020b
57  OOBEM mupaMubl 1 14.04 https://m.edso0.ru/235171b3
58  OOBEM mupaMusl 1 17.04 https://m.edsoo.ru/f47dfefd
59  OOBéM mupaMusl 1 21.04 https://m.eds00.ru/79¢10312
60 OOBEM nmupamMuabI 1 24.04 https://m.edsoo.ru/2faadc3f
61 OOBEM MPU3MBI 1 28.04 https://m.eds00.ru/79853608
62  OO0BEM MPU3MBI 1 5.05 https://m.edsoo.ru/1e053890
63  OO0BEM MPU3MBI 1 7.05 https://m.eds00.ru/482d3f51
64  KourtpombpHas pabota Nod 1 12.05 https://m.eds00.ru/28a6573c
65 IloBropenwue. [locTpoeHne ceueHmit B MHOTOTpaHHHKE 1 15.05 https://m.edsoo.ru/098bedad
66 | IloBropenue. Beruncinenue paccTosHui 1 19.05 https://m.edso0.ru/f7792ba9
67 Pemenue 3agau-npototumnos EI'D 1 22.05 https://m.edsoo.ru/098bedad
68 Pemenue 3amau-npotorumnos EI'D 1 26.05 https://m.edsoo.ru/f7792ba9
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11 KJIACC

KoimuecTBo DJIEKTPOHHbBIE
Ne Hara
Tema ypoka JacoB uudposbie
i B K H3yHeHIH o0pa3oBaTe/ibHbIE
cero Kontpon. - baxt p
padoThI pecypcbl
] ) bub6nmoreka IIOK
1 Cdepa u map: nueHTp, paanyc, IuamMmeTp; IUIOMIa (b TOBEPXHOCTH CHEPHI 1 2.09 https://m.edsoo.ru/0341bc2b
B3aumnoe pacrionoxenne chepsl U TUIOCKOCTH; KacaTeabHas TNIOCKOCTh bubnnorexa [JOK
2 1 9.09 _
K cdepe; momanb chepbl https://m.edsoo.ru/bed12a43
3 N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1 16.09 https://m.edso0.ru/bc15f7f2
4 Hunuaapudeckas MoBEpXHOCTb, 00pa3yollire UIHHIPUIECKON 1 23.09 bubmmoreka [JOK
IMOBEPXHOCTH, OCh LIMJIMHAPUYECKON MOBEPXHOCTH ' https://m.edso0.ru/6054b8c1
Hunuuap: ocHoBaHUs 1 OOKOBask MOBEPXHOCTh, 00pa3yroias U OCh; bubnnorexa [JOK
5 . y 1 30.09 _
IIJI0IAIb OOKOBOM M MOJTHOM MMOBEPXHOCTH https://m.edsoo.ru/188f6216
N3o06paxenne nunuHapa Ha miaockoctu. PazsépTka nunuuapa. CedeHus
6 ummg a (HJ‘IOLLKOCTBHII()) NapaJuIeJIbHON WIN ng ne}?)lmc J'IIin HOH OcH 1 7.10 Bubmorexa LIOK
AP - 11ap p yip ' https://m.edsoo.ru/016e25eb
WIHH]IPA)
7 Konunyeckast TOBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh 1 14.10 bubnnorexa [JOK
Y BEpUIMHA KOHUYECKON ITOBEPXHOCTH ' https://m.edsoo.ru/c94ba09b
Konyc: ocHOBaHMe U BepilinHa, 00pa3yrolias U 0Ch; TUIOIIAlb OOKOBOI bubmuoreka [IOK
8 . 1 21.10
Y MOJTHOM TOBEPXHOCTHU https://m.eds00.ru/897dd3b2
VYceu€HHbIi KOHYC: 00pa3yIOIINe U BHICOTA; OCHOBAHUS U OOKOBas bubnnorexa [JOK
9 1 11.11
IIOBEPXHOCTH https://m.edsoo.ru/1468bab3
N3006paxkeHne koHyca Ha MI0CcKoCTH. Pa3BépTka konyca. CeueHus
10 xoH (I:)a (HJ‘IOCKOCTIEIIO napauieIbHON OCHOBI;HI/IIO " inocxocn}o 1 18.11 Bubmorexa LTOK
M . - 11ap ’ ’ ' https://m.edsoo.ru/0bdelbe8
MIPOXOASAIIEH uepe3 BEpUINHY)
11 KomOuHanus Tex BpalleHUss © MHOTOTPAHHUKOB 1 25.11 https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMCaHHBINA 0KoJI0 chepsr; chepa, BIHcaHHAS B bubnmnorexa [JOK
12 1 2.12 :
MHOTOI'PAHHUK WIH B TEJIO BpaICHUS https://m.eds00.ru/0b136158
13  KouTtponpHas padota Nel 1 1 9.12 https://m.edsoo.ru/74b2ad91
14  Tlonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA O0BEMOB TEI 1 16.12 https://m.edso00.ru/26a03fb7
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15  OOBéM numuHIpa, KOHYCa 1 23.12 https://m.edso0.ru/5513d87b
16  OO6BéM mapa u miomaab chepol 1 30.12 https://m.edsoo.ru/d189bde2
17 [Tomo6HBIC Tej1a B HPOCTpaHCTBC. CoOTHOUIEHUS MEXAY TUIOMAISIMHU 1 13.01 bubnuorexa [IOK
MMOBEPXHOCTEH, 00hEMAMK MOAOOHBIX TET https://m.edso0.ru/810cfleb
18  Kontponbnas paborta No2 1 20.01 https://m.edsoo.ru/4a33a8ab
19  BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1 27.01 https://m.edsoo.ru/5caefclb
20  CrnoxeHHe U BHIYUTAaHUE BEKTOPOB 1 3.02 https://m.edsoo.ru/23f4f089
21  YMHOXXEHHE BEKTOpa Ha YUCIIO 1 10.02 https://m.edsoo.ru/dee379eb
22  Pasnmo)keHHE BEKTOpa MO TPEM HEKOMILIaHAPHBIM BEKTOPAM. 1 17.02 https://m.edsoo.ru/a28fd74e
23 Pemenue 3aga4, cBsi3aHHBIX C IPUMEHEHUEM TMIPABIIT IEUCTBUM C 1 24,02 bubmmoreka [JOK
BEKTOpaMHU https://m.edsoo.ru/5a827900
24  KoopaumHaTHO-BEKTOPHBIA METOJI IIPU PEHICHUH TEOMETPUIECKUX 3a/1a4 1 3.03 https://m.edsoo.ru/d3alfe30
o5 [IpsmoyronbHas SI/ICTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel 1 10.03 bubmmoreka [JOK
BekTopa. [IpocTeiiue 3agaun B KOOpAMHATAX https://m.edso0.ru/48db7058
26  Yron mexnay Bekropamu. CKalsipHOE IPOU3BEICHHE BEKTOPOB 1 17.03 https://m.edsoo.ru/725effc4
27  BpramcieHue yriioB MEXy MPSIMBIMH U TUIOCKOCTSIMHU 1 24.03 https://m.edsoo.ru/8efbe78e
28  KontpomnbHas padota Ne3 1 7.04 https://m.edso0.ru/77c22fc5
29  IloBTopenwue. 3a1auu MIAHUMETPUU U METOJIBI UX PEIICHUS 1 14.04 E;ISSJ?/I//I;?:(;(;)ESE?SOMS q
30 IToBropenue. OcHOBHBIE GUTYPHI, (HAKThI, TEOPEMBI Kypca 1 21.04 bubmmnoreka HOK
CTEPEOMETPUHU https://m.edso0.ru/078cd184
31  Pewmenue 3agau-npororunos EI'D 1 28.04 https://m.edsoo.ru/7491efe0
32 | Pemenue sanas-npororumnos EI'3 1 5.05 https://m.edsoo.ru/4dffda97
33  Pemenue sanau-nporornnos EI'S 1 12.05 https://m.edso0.ru/74b2ad91
34  Pemenue sanau-nporornnos EI'S 1 19.05 https://m.edso00.ru/74b2ad91
35  Pemenne sanad-npororunos EI'J 1 26.05 https://m.edso00.ru/74b2ad91
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
npoEepsieMoro IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOeHHs OCHOBHO
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
7 ['eomeTpus
71 OnepupoBaTh MOHATUSAMU: TOUYKA, MPsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS M3 HUX TMPU PEIICHUU
reOMETPUUECKUX 3ajau
73 OnepupoBaTh MOHATUSMU: MAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEH
74 KnaccudumupoBaTe B3aMMHOE paCHOJOKEHUE TMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYI'PAHHBIM yroJ, IpaHd JIBYTPaHHOIO yria, pedpo
7.5 JIBYTPAaHHOTO YIJia, JIMHEWHBI Yroia MABYTPaHHOTO yria, TrpaaycHas Mepa
JIBYTPaHHOIO yria
76 OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBIMYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTbHl MHOTOTPAHHUKA, TPABUJIbHBIII MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (THpamMuia, MpuU3Ma,
IPSIMOYTOJIbHBIN Mapajieenumnes, Kyo)
KnaccuduiupoBarh MHOTOTpaHHUKH, BHIOMpas OCHOBAaHMS NIl KJIAcCU(DUKAIIAN
7.8 (BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBHIbHBIE MHOTOTPAaHHUKH,
NpSIMbIE U HAKJIOHHBIE TTPU3MBI, TTapajlICIICITUIIC/IhI)
7.9 OnepupoBaTh NOHATHAMU: CEKYyIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSICHITH MPUHITUIIBI IOCTPOCHHS CEUEHUH MHOTOTPAHHUKOB, UCTIONB3YSI METOT
CJIEJIOB
CTpouTh CceueHHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJHITH (BBIHOCHBIEC)
7.11 IUIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y
Pematps 3amaum Ha HaXOXJAEHHE T€OMETPUUYECKUX BEJIUYMH MO oOpasuam Miu
aAropuT™MaM, IPUMEHSS] W3BECTHBIE AHATUTUYECKHWE METOJbl IPU PEUICHUU
7.12 CTaHJAPTHBIX MAaTEMATHUYECKUX 33/1a4 HAa BBHIYMCIICHUE PACCTOSHUM MEXKIY ABYMS
TOYKaMH, OT TOYKH JO TMPSAMOW, OT TOYKH JO TIUIOCKOCTH, MEKIY
CKPEITUBAIOIIMMHUCS TTPSIMBIMH
Pemarp 3amaun Ha HaXoXJIE€HHE T€OMETPUUYECKUX BEIUYMH MO oOpasuam Hin
aNropuTMaM, IPUMEHSS] HW3BECTHBIE AHATUTUYECKHE METOJbl MpPU PEUICHUU
7.13 CTAaHJAPTHBIX MAaTEeMAaTHYECKUX 3aJad Ha BBIUYUCICHUE YIJIOB  MEXIY
CKpPELIMBAIOMIMMUCS MPAMBIMU, MEXAY TMPAMOA U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX yTJIOB
214 Beraucisate 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,

nupaMuja) ¢ MOpuMeHEeHHeM (GOpMyJ, BBIUUCIATH COOTHOIICHHS MEXKIY
TJIOMIAIMU TTIOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB




715 OnepupoBaTh NOHATUSAMH: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (PUTYPHI
W3Bnekath, mpeoOpa3oBBIBATH M HUHTEPIPETUPOBATH  HMHGOPMAIMIO O
7.16 IIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, IPEJCTaBICHHYIO Ha YepTexax U
pPUCYHKax
[IpumensTe reomerpuueckue (HakThl A PEIICHHUS CTEPEOMETPUYECKUX 3ajad,
7.17 IPENOoNaralollluX HECKOJbKO IIAroB peIIeHUs, €CIM YCIOBHUS IPUMEHEHMs
3aJaHbl B SIBHOM (opme
7.18 [IpuMenaTs  mpocTedIMe  HOPOrpaMMHBIE  CpeAcTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKUX 3a/1a4
719 [TpuBOANTE NMpUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NMPHUPOJE U JKU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE
[IpuMeHATh MOJIydyeHHbIE 3HAHMS HA MPaKTUKE: AaHAIM3UPOBATH peajbHbIC
CUTyallud W HPHUMEHATHh W3Y4YCHHBIC IOHSTHUS B IPOLECCE IOUCKA pPELICHUs
MaTeMaTHYecKu C(OpPMYIUPOBAaHHOM MpoOJIEeMbl, MOAEIUPOBATH pealbHbIE
7.20 CUTyallud Ha A3bIKE TE€OMETPUM, MCCIEAOBAaTh IIOCTPOECHHBIE MOJIEIH C
UCIOJIb30BAaHUEM TE€OMETPUUYECKUX TOHSATHH M TeopeM, ammapara aireopsl,
pelarh MpPaKkTUYECKUE 3a/ayd, CBSI3aHHBIE C HAXOXJAECHUEM TI'€OMETPUUYECKUX
BEJIMYMH
11 KITACC
Kon .
HpoBEpsEMOro IIpoBepsiemble Npe1MeTHbIE Pe3YILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yJabTara
6 I'eomerpus
OnepupoBaTb MOHATHSAMHU: LMIMHIPUYECKas IOBEPXHOCTb, OOpasyromue
6.1 HWIMHIPUYECKON  TOBEPXHOCTH,  LMIUHAP, KOHHUYECKas  IOBEPXHOCTbD,
o0pa3yrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacniozHaBaTh Tena BpaleHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHS TNl BPALICHUS
6.4 KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh NOHSTHUSIMHU: IIAPOBOW CETMEHT, OCHOBAaHUE CEIMEHTAa, BBICOTA
6.5 CETMEHTA, IIAapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOs, BBICOTA LIAPOBOIO CIOA,
11apOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN TeNl BpallleHUsl, TEOMETPUUYECKUX
TeJI C MPUMEHEHUEM (HopMyIT
6.7 OnepupoBaTh NOHATHSAMHM: MHOTOIPDAaHHHMK, BIHCAHHBIA B cdepy U ONMMCAHHBIN
okoJto chepsl, chepa, BMCaHHAS B MHOTOTPAHHHUK WK TEJIO BPAIEHUS
6.8 BbUMCIATE COOTHOLIEHHS MEXAY IUIOIAASMU TOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEN
6.9 N3o00paxarh wu3ydaemble QUIYpHl OT pPYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHHUSI T€J BpaLICHHSI




6.11

W3Bnekatb, HMHTEPOPETUPOBATH M  NIpeoOpazoBbiBaTh  HHGMOpMaLUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKaAX

6.12

[TpumensTh reomerpuueckue (akThl JUIsl PELICHUS CTEPEOMETPUYECKUX 3ajiad,
MPEANONAraroMX HECKOJIbKO IaroB pPEIICHUs, €CIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

6.17

6.18

6.19

BBITIOTHATE EHCTBUS CIIOXKEHUS BEKTOPOB, BHIYMTAHHMS BEKTOPOB M YMHOXEHUS
BEKTOPA Ha YHCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaat0T

HpI/IMeHHTB IIpaBUJIO NMapaJlICICnruIcaa mpru CI1I0XKECHUKU BEKTOPOB

OnepupoBaTb MOHATUSAMM: JEKapTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY
BEKTOpaMM,  CKaJsIpHOE  IPOU3BEJCHHE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMILITAHAPHBIE BEKTOPbI

Haxonute cymmy BEKTOpPOB M INPOU3BEACHHME BEKTOpAa HAa YHUCIIO, YrOJI MEXIY
BEKTOpaMH, CKAJIIPHOE NPOU3BEIACHUE, PACKIAJbIBaTh BEKTOp IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM

3a,I[aBaTB IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOPpAHAT

Pemate HpOCTCfIHIPIG rCOMCTPpUYCCKUC 3aJjadyd Ha TI[IPUMCHCHHUEC BCKTOPHO-
KOOPAWHATHOI'O METOAAa

6.20

Pematn 3aJa4d Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKUX OTHONICHUN U HaxXO0XACHUC
TCOMETPHUICCKUX BCIIMYMUH I10 o6pa3uaM WK aJirOpuTMaM, IMPUMCHAA U3BCCTHBIC
MCTOJbI IIpU PCIICHUN CTAHAAPTHBIX MATCMATHYCCKHX 3a/la4

6.21

[IpuMeHATs,  mpocTEWIIME  NPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBOI[I/ITB IMPUMCPLI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAEC U KU3HU,
PAaCIIO3HaBaTh MMPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHATh MONy4YEeHHBbIE 3HAHUS Ha IPAKTHKE: AaHAJIU3UPOBATh peEalbHBIC
CUTyallUd U TPUMEHATb M3YYEHHBIC IIOHATUA B IIPOLECCE ITOMCKA PELICHUs
MaTeMaTU4ecKu Cc(OpMYIMpPOBAaHHOW MpPOOJIEMBI, MOJAEIUPOBATH pealbHbIE
CUTyallUd Ha A3bIKE TE€OMETPUHM, MCCIEI0BaTh IIOCTPOCHHBIE MOJACIU C
UCIIOJIb30BaHUEM TE€OMETPUYECKHX TIOHATUH M TEeOopeM, ammapara ajireOpsl,
pemiarb MPaKTHUYECKUE 3aJa4yM, CBA3AHHBIE C HAXOXKICHUEM TI€OMETPUYECKUX
BEJINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

7

I'eomerpus

7.1

7.2

OCHOBHBIC TTOHATHSI CTEPECOMCTPHUHU. Tqua, npsamasd, 1mI0OCKOCTb, IIPOCTPAaHCTBO. Ilonsatue 06
AKCUOMATHUYCCKOM IMMOCTPOCHUHU CTCPCOMCTPUU . AKCHUOMBI CTCPCOMETPUH U CIICACTBUA U3 HUX

B3anmHOe pacnosjokeHue NpsMbIX B INPOCTPAHCTBE: IEPECEKAIOINUECH, MapallIClIbHBIE U
cKpelmuBampoIuecs npsamsie. llapaienbHOCTs NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHbIe MPSAMBIE B NPOCTPAHCTBE, NAPaUIEIbHOCTh TPEX MPAMBIX, MMAPAJLIEIBHOCTDH
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIPABJICHHBIMA CTOPOHAMHM, YIOJI MEXKIY NPSIMBIMHA B
npoctpaHcTBe.  [lapalesbHOCTH  IUIOCKOCTEH: IapajulelbHble IUIOCKOCTH, CBOMCTBA
napajieNbHBIX TuIocKocTel. [Ipocreiimme mnpocTpaHcTBEHHBIE (UTYpHI Ha IJIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue]], IOCTpOeHHE CeUeHU

7.3

7.4

[lepneHAUKyYISIPHOCTh NPAMOW M IUIOCKOCTU: MEPIIEHIUKYJISPHbIE NPSIMbIE B MPOCTPAHCTBE,
IIPSIMBIE MApAJUICNIbHBIE U MEPIEHIUKYISIPHBIE K IUNIOCKOCTH, IPU3HAK MEPIIEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOM NEPIEeHAUKYISIPHON IUIOCKOCTH. YTJbl B
MPOCTPAHCTBE: Yroj MEXIy NPSMOM M IUIOCKOCTBIO, JBYTPAaHHBIA YroJi, JIMHEHHBIA Yroji
JIByrpaHHoro yria. [leprneHIuKyasip U HaKJIOHHBIE: pAacCTOSIHUE OT TOYKHM JI0 IUIOCKOCTH,
paccTosHHEe OT HpPSIMOM 10  IJIOCKOCTH, MPOEKUUs (QUrypbl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh IUIOCKOCTEW: MPU3HAK MEPHEHIUKYIIPHOCTH JBYX IIJIOCKOCTEM.
Teopema o0 TpEX nepneHaUKYISIpax

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE JIEMEHTHl MHOI'OI'PAaHHUKA, BBIMYKJIbIE U HEBBIIYKIIbIE
MHOTIOTpaHHMKH, pa3BEPTKa MHOrorpaHHuka. I[Ipu3ma: n-yronbHas mpu3Ma, IpaHd U
OCHOBAHHMS MIPHU3MBI, IIPSIMasi U HAKJIIOHHAS MTPU3MBI, OOKOBas 1 IOJIHASI IOBEPXHOCTH TPU3MBI.
[Tapannenenunen, npsMOYTrobHbBIN Mapajuieienumnes u ero cBoiicrra. [lupamuaa: n-yronbHas
NUpaMKJia, TPAHU U OCHOBAHHWE IMUpaMHbl, OOKOBas M IOJHAS NOBEPXHOCTb MHUPAMUJIBI,
npaBUiIbHAsg U Yyceu€HHas MNUpaMuAa. OJIEeMEHTbl NpU3Mbl M nupaMufbl. [IpaBuiibHBIE
MHOTOTPaHHUKU: MOHATHE MPAaBUJILHOTO MHOTOTPaHHMKA, IPaBUJIbHAS NTPU3Ma U MpPaBUIIbHAS
nupamMpia, NpaBWiIbHAas TPEyrojibHas NHUpaMuAa W [PaBUIbHBIA  TeTpadap, Kyo.
[IpencraBieHre O NPaBUIBHBIX MHOTOTPAHHMKAX: OKTAadJp, MOAEKAadJp U HKOCAdIpyrue
CeueHus IpU3MbI U TMPAMHU/IBI

7.5

7.6

CI/IMMCTpI/IH B TMPOCTPAHCTBE: CHUMMCETPHUA OTHOCUTCIBHO TOYKH, prIMOﬁ, IIJIOCKOCTH.
DJIEeMEHTEI CUMMCTpPUH B ITIMpaMuJiax, mapauiCJaCcnuincaax, mpaBUujJIbHbIX MHOT'OI'PAaHHUKAX

Bbruucnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribsl. [lmomans GokoBoi
IIOBEPXHOCTU M ITOJIHOM MOBEPXHOCTH IPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHWM, TeOpeMa O
OOKOBOW MOBEPXHOCTH MpsiMON Mpu3Mbl. Ilnomans GO0KOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPAaBWJIBHON NMUpPaMUJIBIL, TEOpEMa O IUIomaan yceuéHHol nupamuabl. [lonstue 00 oO6béEMe.
O06BEM nupamMuIbl, TPU3MBI

7.7

[Tonobupie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISIMUA TOBEPXHOCTEH,
00BEMaMHU TTOOOHEIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

I_[I/IJ'II/IHI[pI/ILIGCKaH MMOBCPXHOCTD, 06pa3y101une HHHHH[{pH‘ICCKOﬁ IMOBCPXHOCTHU, OCb
HHHI/IHJIPI/I‘—I@CKOﬁ IMOBEPXHOCTH. HI/IJ’II/IH)IpI OCHOBaHHMS U OOKoOBas IMOBEPXHOCTD,




o0pa3syromas 1 0Ch, TUIONaah OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

6.3

KoHnveckast mMoBepXHOCTh, 00pa3ylomne KOHMYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHHMYECKOH rnoBepxHOcTH. KOHyC: OCHOBaHME M BepIIMHA, 00pasyromas U OCbh, IJIOIMAAb
OOKOBOI1 M MOJHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yolIie U BBICOTA, OCHOBAHUS U
0OOKOBasl MOBEPXHOCTh

Cdhepa m map: ueHTp, paguyc, AWaMeTp, IUIOLIAIb TOBEPXHOCTH cdepbl. B3aumnoe
pacrnosoxeHue cepsl U IIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, rmiouiaab chepsl

6.4

N3o0paxeHnue Ten BpalieHus Ha MII0CKOCTH. Pa3BEépTka MIIMH]Ipa U KOHYyCa

6.5

6.6

KomOuHarmu Ttea BpamieHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOTPAaHHUK, WIH TEJIO BPALICHUS

[Tonsitue 00 o0BEMe. OcHOBHBIE CBoOiicTBAa 00BEMOB Teil. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO TIapajuieNienunena u ciuenctsus u3 He€. O0bpEM mumHApa, KoHyca. O0béM
Iapa v miomaab chepsl

6.7

6.8

[TonoGHble Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOIIAJIMH ITOBEPXHOCTEH,
00BbEMaMU IOTOOHBIX TEI

Ceuennss wwiuMHApa (MapaieNnbHO U NEPHEHAUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJsIIIee Yepe3 BepIINHY), CeUeHHUs I1apa

6.9

6.10

BekTop Ha miockocT U B mpocTpancTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uciio. PaznoxkeHue BekTopa 1o TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio
napajuienenunena. PemieHue 3amay, CBA3aHHBIX C NPUMEHEHHEM IIPaBHI JIEHCTBUN C
BEKTOpaMU

[IpssmoyronpHas cuctema KOOpAUHAT B npocTtpancTse. Koopauuartel Bekropa. IIpocrelimue
3aJa4d B KOOpAMHATaxX. YTos Mexay Bekropamu. CKalsipHOE IIPOU3BENECHUE BEKTOPOB.
Brluncnenue yriioB Mexay IpsMBIMM M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOJ
IIPY PELIECHNUU T€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPeAHEro 001ero 00pa3zoBaHus

Bragenne MeTomamm 10Ka3aTeNbCTB, AJTOPUTMaMH pPELICHUS 3a/1a4; yMEHHE
(dbopMynHpoOBaTh U ONEPUPOBATH MOHATHSAMH: ONpEACTICHHE, aKCHOMa, TeOpeMa,
CII/ICTBHE, CBOWCTBO, MIPU3HAK, JJOKA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYIHPOBKH;
OPUMEHATh HX; yMEHHe (QOpMyJIMpoBaTh OOpaTHOE W MPOTHBOIOJIOKHOE
yTBEpXK/I€HHE, NPHUBOANTH TNPHUMEPbl M KOHTPIPHUMEPHI, HCIIOIH30BATh METOJ
MaTeMaTHYECKOW WHAYKIUH; TPOBOANUTH JIOKA3aTeNbHBIE PACCYKACHUS NpHU
pELIeHUH 3ajad, OLEHUBAThH JIOTHUECKYIO MPaBHIBHOCTh PACCYKACHUI; yMEHHE
ONEpPHPOBATH  TMOHATHUSMHU: MHOXECTBO, TIOJMHOXXECTBO, ONEpalk  HaJ
MHO>KECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN armapar Juis
OTIHCAHMsI PEaTbHBIX MPOIECCOB M SIBICHUH W MPH PELICHUH 33]ad, B TOM YHUCIIe
U3 JpYrux Y4eOHBIX NpPEJAMETOB; yMEHHE OIEpPUpOBaTh MOHATHAMU: Tpad,
CBSI3HBIN Tpad), 1epeBo, HUKI, rpad Ha TIOCKOCTH; YMEHHE 331aBaTh U OMUCHIBATH
rpadpl pa3IMYHBIMHU CIIOCO0AMU; HCIIOIB30BaTh rpadbl MPH PELICHUH 33134

YMeHue onepupoBaTh MOHATUSAMU: HATYPAJIBHOE YUCIIO, LIEJI0€ YHUCIIO, CTENEHD C
LEJIbIM I10KA3aTeeM, KOPEHb HAaTypaJbHOM CTEIEHH, CTEIEHb C PalMOHAIBHBIM
HoKa3areseM, CTEeNeHb C JeHCTBUTENIbHBIM [TOKa3aTeseM, JJorapudm ducia, CHHYC,
KOCHHYC U TaHT'€HC IIPOU3BOJIBHOIO YMCJIA, OCTATOK M0 MOIYJIIO, PAllMOHAIBHOE
YHMCJI0, UPPAlMOHAIBHOE  4YMCIO, MHOMKECTBA  HATYPalbHBIX,  LIEJBIX,
palMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IIPU3HAKU
JIETUMOCTH, HAaUMEHbUIMKA OOIIMN JenuTeNbh M HauMeHbllee oOllee KpaTHoe,
anroput™M EBKiIuaa npu  pemIeHHH 3a4ad; 3HAKOMCTBO C  Pa3IM4YHBIMU
MO3ULMOHHBIMM CHUCTEMAMM CYMCIIEHHUS; YMEHHE BBIIIOJIHATH BBIYHACICHHE
3HauUE€HUH U MpeoOpa3oBaHUs BBIPAKEHUN €O CTENEHSIMH M Jiorapupmamy,
npeoOpa3oBaHusi JApOOHO-PALMOHATBHBIX BBIPAXKEHUH; YMEHHUE OIEpPUPOBAThH
MOHATUSIMH: IIOCJIEI0BATEIbHOCTb, apudmernyeckas porpeccus,
reoMeTpuyueckas Iporpeccus, OECKOHEYHO yObIBarolasi TIeoMeTpHuYecKas
IIPOTPECCHS; YMEHUE 3a/1aBaTh IOCIEAOBATEIBHOCTH, B TOM YHUCJE C MOMOUIBIO
PEKYpPPEHTHBIX (OpPMYIT; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJIYJIb U apTyMEHT KOMILIEKCHOTO YHCIIa,
¢dopma 3amucu KOMIUIEKCHBIX 4Hced (TeoMeTpuyeckasi, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTh MPOU3BOIUTH  apuPMETHUYECKHE  JICUCTBUS  C
KOMIUIEKCHBIMU YHCJIaMH; NPUBOAUTH NPUMEPBI MCIOJIb30BAHUS KOMIUIEKCHBIX
YHUCeN; ONEPUPOBATh MOHATHAMU: MaTpuLa 2x2 u 3x3, ONpenennTesb MaTpHIIbL,
T€OMETPUYECKHUIM CMBICI ONPEAEITUTEIS

YMenue ONCprUpOBaATH TIOHATUSAMMU pandrOHAJIbHBIC, HpparuOHAJILHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHUC OICPUPOBATHL IMOHATHAMU:
TOXACCTBO, TOKIACCTBEHHOC npeo6pa3OBaHHe, YpaBHCHUE, HEPABCHCTBO, CUCTEMA
ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCHUIIBHOCTDH ypaBHCHI/Iﬁ, HCPABCHCTB U CUCTCEM;
YMCHHUE pCIIaTh YPaBHCHUS, HCPABCHCTBA M CHUCTCMbI C IMOMOINBIO PAa3JIMYHBIX
HpI/IéMOB; pliraTb YpaBHCHHSA, HCPABCHCTBA W CHCTCMBI C IAPaMCTPOM;




IIPUMEHATh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIIECHUS MAaTEMATHYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAYKU U peabHOU )KU3HU

YMmenue ~— onepupoBaTh — HOHATHSAMH:  (QYHKUOWS,  9E€THOCTH  (pyHKIMH,
NEPUOMYHOCTh (DYHKIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,
KCTpeMyM (YHKIMU, HAuOOJbIIee W HaWMEHbIIee 3HAa4YeHUS (YHKIUU Ha
NPOMEKYTKEe, HeNpepbIiBHAS (QYHKIIHS, aCUMITOTHI rpaduka (QyHKIMH, IIepBas
BTOpas MpPOM3BOAHAS (DYHKIUH, TEOMETPHUECKUH U (UIUYECKUH CMBICT
NPOM3BOJIHOM, TEPBOOOpa3Has, ONPEHCIEHHBIA WHTErPA, YMEHHE HaXOJIUTh
acUMIITOTHI Tpaduka (QYHKIUH; YMEHHE BBIYHCIATH IPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YacCTHOTO M KOMIIO3MIMHU (DYHKIMIA, HAXOJUTh YypaBHEHUE
KacaTenbHOH K Tpaduky (yHKIUHM, yMEHHE HAaXOOUTh IPOU3BOJHBIC
JJNIEMEHTAPHBIX ~ (YHKIWK; YMEHHE  HCIIOJNb30BaTh  NPOM3BOIHYIO IS
UCCleIoBaHus (PYHKUUH, HAXOJUTh HaWOOJNBIINE M HAUMEHBIINE 3HAYCHUS
(GyHKIMH; CTpOWTh TpadUKM MHOTOWICHOB C KCIIOJB30BAaHHEM arnapara
MaTeMaTHYECKOTO0 aHalW3a; MPHUMEHSATh MPOU3BOAHYIO ISl  HAXOXICHUS
HAWJTYYIIIero PEIICHUs B IPUKIIAJIHBIX, B TOM YHUCIIE COIUAIbHO-O9KOHOMUYECKUX U
¢u3nvecknx 3amavyax; HAXOWTh IUIOMAAM W OO0BEMBI (UTY C TOMOIIBIO
UHTErpajia; IPUBOIUTh MPUMEPHI MATEMATUYECKOTO MOJICIIMPOBAHUS C TIOMOIIBIO
QG epeHIraIbHbIX YpaBHEHUN

YMenue omnepupoBarh NOHATHAMH: Tpaduk GyHKIUM, oOpaTHas (QYHKIHA,
KOMIO3ULMS  (QYHKUMH, JuHeWHas (QyHKUMsA, KBajpaTHuHas  (QyHKLuA,
panmoHanbHas (YHKIUS, CTENeHHAas (DYHKIHS, TPUTOHOMETpHUYECKHe (DYHKIIHNH,
oOpaTHble TPUTOHOMETpUYeCKHue (YHKLUH, MOKa3zaTelbHas U Jorapupmuyeckas
GyHKIMU; yMEHHE CTPOUTHh TpadUKd M3YyYCHHBIX (YHKIHHA, BBITOIHATH
npeoOpa3oBaHusi TrpagukoB (YHKIMHA, HCIONB30BaTh IpauKu Uil H3ydEHHS
IIPOLIECCOB M 3aBUCUMOCTEN, NIPU PELLIEHUH 3a]a4 U3 APYTUX y4YEOHBIX MPEIMETOB
U 33Ja4 M3 pealnbHOM >KM3HM; BBIpaXKaTb (OPMYIaMU 3aBHCHUMOCTU MEXIY
BEJIMYMHAMU; MCIOJIb30BaTh CBOMCTBA W Trpa@uKu (QYHKUMH A1 peHIeHUS
YpaBHEHMI, HEPABEHCTB M 3aJlau C MapaMeTpaMu; U300paxaTb Ha KOOPAMHATHON
IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33Ja4M Pa3HbIX TUIOB (B TOM 4YHCIE Ha MPOIEHTHI,
JOJM WM YacTH, Ha JBW)KEHUE, padoTy, CTOMMOCTb TOBAPOB U YCIYT, HAJOIH,
3a7a4yl U3 O00JIacTUM yNpaBi€HHs JMYHBIMM M CeMEHHBIMU (QHUHAHCAMU);
COCTaBJIAITh BBIPAKEHUS, YPABHEHHUs, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHUIO
3a[a4d, UCCIEN0BaTh IOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IPaBIONOJ00HOCTh
Pe3yNbTaToOB; YMEHHE MOJIEIMPOBATh PealibHbIE CUTYalluU Ha SI3bIKE MAaTEeMAaTHUKH;
COCTaBJIAITh BBIPAKEHUS, YPABHEHHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO
3aJa4d, UCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C MCIOJIB30BaHUEM ammapara
ayreOpbl, HHTEPIPETUPOBATH MOJYYSHHBIH pe3yabTar

YMeHue omnepupoBaTh TMOHATUSMHU: CcpeqHee apudMeTHYecKoe, MeauaHa,
HauOoJiblllee W HAWMEHBIIEE 3HAYCHHS, pa3Max, JUCIEPCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0opa; yMEHHE W3BIEKaTh, WHTEPIPETUPOBATH
uH(popMaIroo, TPEACTABICHHYIO B TaOiWIAaX, Ha JuarpamMmax, Trpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEANBHBIX MPOLECCOB U SBJICHHUM; MPEICTaBIATH
uH(pOpMAIIO C TIOMOIMIBIO TAOMUIl W JAUArPaMM; HCCIEAOBATh CTATUCTUYECKHE
JaHHBIC, B TOM YHCJE C MPUMEHEHUEM TpapUUYeCKUX METOJOB U AJIEKTPOHHBIX
cpenctB; TpaduUuecKH WCCIEeIOBAaTh COBMECTHBIE HAOJIOJACHUS C TMOMOIIIBIO
JIMarpaMM pacCcerBaHUs U JIMHEHHOW perpeccuu

YMenue OIICPpHUPOBATH IOHATHUAMU: CJ'Iy"IaI\/'IHLII‘;I OIIBIT H CJ'Iy‘I&fIHOC CO6LITI/IC,
BCPOATHOCTH CHy‘I&ﬁHOFO CO6I)ITI/ISI; YMCHHUEC BBIYUCIATE BEPOATHOCTH C




UCMOJIb30BaHUEM TIpaPUUECKUX METOAOB; MPUMEHATh (OPMYNbI CIIOKEHUS U
YMHOXXEHUS BEpOSATHOCTEH, POpMyIly IOJTHON BeposATHOCTH, popmyiny bepnymnu,
KOMOMHATOpHbIE (akTl W  (QOPMYJIbI; OLIEHHBAaTh BEPOSTHOCTU PpeaIbHBIX
CcOOBITHI;  yMEHHE  ONEepUpoBaTb  MOHITUAMM:  CllydailHas  BEJIMYUHA,
pacnpezicieHue BEpPOSITHOCTEH, MaTeMaTH4ecKOe OXHMIaHue, [UCHepcus |
CTaHJAPTHOE OTKJIOHEHHWE CIY4YallHOW BENMYMHBL, (DYHKIUH pacmpeneneHus u
IUIOTHOCTH PaBHOMEPHOI'O, IOKAa3aTEIIBHOIO W HOPMAaJIbHOIO PAaCIpPElEICHUN;
YMEHHUE UCIIOIb30BATh CBOMCTBA U3YyUYEHHBIX PACIPEACICHUN Ul PEIeHUs 3a1a4;
3HAaKOMCTBO C IIOHATUSIMM: 3aKOH OOJBIIMX YHCEN, METOJbl BbIOOPOUHBIX
UCCIICIOBAaHMI; yYMEHHE NPUBOAUTH MPHUMEPHl MPOSBICHUS 3aKOHA OOJBIINX
yucel B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHME OIEPUPOBATH
MOHATUSMU: COUYETAHUE, [IEPECTAaHOBKA, YUCIIO COYETAaHUM, YHUCIIO IIEPECTAaHOBOK;
6uHoM HproTOHa; yMeHHE NPUMEHATh KOMOHWHATOPHbIE (AKThI U PACCYXAECHUS
JUIsL PELICHMs 3a[a4; OLIEHMBAThb BEPOSITHOCTU PEATIBHBIX COOBITHI; COCTaBIATh
BEPOATHOCTHYIO MOJIE€Ib U HHTEPIPETUPOBATD MOJIYYCHHBIN PE3yIbTAT

10
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YMeHue onepupoBaTh NOHATHUAMU: TOUYKA, MpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUN yroJl, JBYI'PAHHBIA YroJl, TPEXTPaHHBINU
yroJl, CKpEIIMBAIOIIUECS NpPSIMblE, MAPALIEIBHOCTh M INEPHEHAUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEM, YIrOJd MEXAY MNPSAMBIMHM, YIOJd MEXAY MPSIMOM H
IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKHM 0 IUIOCKOCTH,
paccTosiHue MEXAY MNPSIMBIMHM, PACCTOSHME MEXKIAY IUIOCKOCTSIMHU; YMEHHUE
UCIOJIb30BaTh MPH PELICHUHU 3a/1a4 U3y4eHHbIE (DaKThl U TEOPEMbI IIJIAHUMETPUH;
YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOUTh
MaTEMaTUYECKUE MOJEIN C IOMOIIBIO T'€OMETPUYECKUX IOHATUN U BEJINYMH,
pemaTh CBA3aHHbIE C HUMM IIPAKTUYECKUE 331a4U

YMeHue onepupoBaTh MOHATHSAMH: IUIOMAAs  (GuUrypel, 00BEM  (GUTYpHI,
MHOTI'OI'PAaHHMK, IPaBWJIbHBIH MHOTOIpaHHHMK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajulefienunen, Mpu3Ma, NUpamMuaa, QuUrypa M MHOBEPXHOCTh BpallCHMUS,
IIMHAP, KOHYC, Imap, cdepa, IUomanab cdepbl, IUIOMEAaAb OBEPXHOCTH
NUPAMUJIBI, TPU3MBL, KOHYCa, LMJIMHApPA, OO0BEM Kyba, MPSAMOYTrOJIbHOTO
napajuieienunena, nmupaMuisl, IPU3MbI, LUIUHAPA, KOHYyca, I1apa, pa3BEPTKA
ITOBEPXHOCTH, CEYEHUsI KOHYCAa U [WJIMHJIPA, TapaJUIEIbHbIE OCU UM OCHOBAHUIO,
ceueHue Iapa, IJIOCKOCTh, Kacaromasicsi chepbl, HWINHApPA, KOHYcCa; yMEHHUE
CTPOUTh CEUEHHWE MHOTOTpaHHMKA, M300pakaTb MHOTOTPAaHHMKH, (QUIYphl H
MIOBEPXHOCTU BPAILLEHUsA, UX CEYEHUs, B TOM YKCIIE C MOMOIIBIO JJIEKTPOHHBIX
CPEJCTB; YMEHHUE NMPUMEHATh CBONCTBA F€OMETPUUECKUX (PUTYp, CAMOCTOATEIHHO
GbopMynHUpoBaTh OIpEeNICHUs] M3Y4aeMbIX (UIyp, BBLABUIaTb THUIOTE3Bl O
CBOMCTBaX M TMpHU3HAKaX TE€OMETpUYECKUX (uUryp, o0OOCHOBBIBATH WM
OnpoBepraTh MX; YMEHHME IMPOBOAUTH Kiaccu(uKauuioo (Uryp mo pasindHbIM
IIPU3HAKaM, BBIIIOJIHATH HEOOXOUMBIE JOMOIHUTENbHbBIE TOCTPOSHUS

YMeHue onepupoBaTh MOHATUSMH: IBM)KEHHE B NPOCTPAHCTBE, MapajuieibHbINH
MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue
noao0usi, momoOHble (UIYpbl; yMEHHE paclo3HaBaTh paBHbIE U TOJOOHBIE
burypsl, B TOM 4YHCJIE€ B TPUPOIE, HCKYCCTBE, APXUTEKTYpe; HCIOJIb30BaTh
reOMETPUYECKUE OTHOIICHUSI MPHU pEIIeHUH 3a]ay; HaXOJUTh NeOMETpUYECKHe
BEJIMYMHBI (AJIMHA, YroJ, IUIOIIAAb, OOBEM) NpHU pEeHIeHUH 3a7ad M3 JPYrux
y4eOHBIX NMPEIMETOB U U3 PEANbHOM JKU3HU; YMEHUE BBIUUCIATH F€OMETPUUECKUE
BEJIMYMHBI (AJIMHA, YToJl, TUIOIIAAb, 00bEM, IIIOMIAb TOBEPXHOCTH), UCIIONb3YS
u3y4eHHbIE (OPMYJIIBI U METO/IbI, B TOM YHCJIE: IJIOMIAAb TOBEPXHOCTH MUPAMUIBL,
MpU3MBbI, KOHYyCa, IWIMHJIpA, TUIOMaab cheprl; 00béM Kyba, MPSMOYTOJIBLHOTO




napajuielienurea, MHPaAMHIbL, TPHU3MBI, I[HJIUHAPA, KOHYyca, IIapa; yMEHHE
HAXOJIUTh OTHOIICHHE 00BbEMOB MOIOOHBIX QUTYP
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YMeHHe onepupoBaTh MOHATUAMU: MPSAMOYIOJIbHAS CUCTEMa KOOPAUHAT, BEKTOD,
KOOpAMHATBl TOYKH, KOOPAWHATBI BEKTOPa, CyMMa BEKTOPOB, IPOMU3BEICHHE
BEKTOpa Ha YHUCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOEe MPOU3BEICHUE,
BEKTOPHOE IPOM3BEICHHUE, YrOJd MEXAY BEKTOpAaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIN U KOOPJAMHATHBIM METOJ Ul PELICHUS TEOMETPUYECKUX 3a]1a4 U 3a1a4
JPYrux y4eOHbIX IPEAMETOB

13

VYMeHue BbIOMpaTh MOAXOIAIIMN METOA I pEUIeHUs 3ajadyd; [OHMMaHue
3HAYMMOCTH MaTEMAaTUKU B U3YyYEHUH HMPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U
ABJICHUH; YMEHHE PACIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMAaTHUKU B MCKYCCTBE,
yMEHUE MPUBOIAUTH IPUMEPBl MAaTEMAaTUYECKUX OTKPBITUM POCCUHCKOW H
MHUPOBOM MaTEMAaTHYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon

1  Ywucna u BeluMCICHUS

1.1 HarypanbHsle u nenble yucia. [Ipu3Haky JeIMMOCTH LEIbIX YHCE

12 Panyonanenele uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOM, MPOLEHTHI, OECKOHEUHBIE
" mepuognueckue apoou

13 Apudmernueckuii KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apupMeTHIeCKUMU KOPHIMHU
| HaTypanbHOI CTENeHH

14 Crenenp ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAJIBHBIM IOKa3aTeneM. CBOMCTBa
" cremenu

. CuHyc, KOCMHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
" 4HCIOBOTO ApryMeHTa

1.6 Jlorapudwm uucna. JlecaTuyHble U HATYpaIbHbIE JOTapU(PMBI

JeiicTBuTenpHbIe 4Hca. ApH(METHYECKHE OINEepaluu C JACHCTBUTEIBHBIMH YHUCIIAMH.
1.7 TIlpuOnmx€HHBbIE BBIYMCIEHUS, NpPaBUIAa OKPYIVIEHUS, NPUKUIKA U OLIEHKa pe3ysbTaTa
BBIYMCIICHUI

1.8 TIIpeoOpazoBaHuEe BBIPpAKCHHIMA

1.9 KowmrutekcHble yncia
2  YpaBHEHHUS U HEPABEHCTBA

2.1 llenble u qpoOHO-pallMOHATIbHBIE YPABHEHUS

2.2 VppauuoHaiabHbIE YpaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4  Tloka3arenbHble U JlorapupMuyeckre ypaBHeHUs

2.5 llensie u qpoOHO-paOHATFHBIE HEPABEHCTBA

2.6 ppannoHaiabHBIE HEPABEHCTBA

2.7  Tloka3arenbHbIE U JIoTapu(pMUIeCKre HepaBEHCTBA

2.8 TpuroHomerpuyeckre HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHeHUS, HEPABEHCTBA U CHCTEMBI C ITApaMeTpaMu

2.11 Matpuna cucteMbl JUHEHHBIX YpaBHEeHUI. OnpeaenuTenb MaTpULIbI




DOyHKINUH U TpaPUKH

OyHKus, crnocoObl 3aganus ¢yHkuuu. ['padux ¢yrkuun. BzaumHo oOpartHble (YyHKIIHH.

3 Yérnsie n Heu€THBIC pyHKIMU. [leproanueckue GpyHKINH
OO6nacTp ompeneneHuss 1 MHOKECTBO 3HaueHud GyHkumu. Hymu ¢ynkumu. IIpomexyTku
3.2  3HaKomocTosHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHU. MaKCHMyMbl U MHUHUMYMBI
¢byukun. Hanbomnpiiee 1 HauMeHbIlee 3HaYeHUE (PYHKIIUU Ha IPOMEKYTKE
33 Crenennast pyHKIMS ¢ HaTypaJdbHBIM M IIeNbIM TOKa3aTeneM. EE cmoiictBa u rpaduk.
"~ CaoiictBau rpaduk KOpHs N-Oi CTEIICHH
3.4 Tpuronomerpuueckue PyHKIIMU, ©X CBOWCTBA U rpaduKu
3.5 Tloka3arenbHas u norapupmMudeckas GyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToTel TpadgukoB ¢yHKuuid. CBOWCTBA ()YHKIMIA, HEMPEPHIBHBIX HA
" oTpeske
3.7 IlocnenoBaTellbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEIbHOCTEH
3.8  Apudmernueckas u reomerpuueckas nporpeccu. @opmyiia cIoKHbIX IPOLEHTOB
4 | Hauyayia MaTeMaTHYE€CKOT'O aHAJIN3a
4.1 TlpousBonmHas GpyHkiuu. [Ipon3BoHBIC 2IEMEHTAPHBIX (HYHKINI
42 [IpumeHeHne MpoOU3BOJHON K HCCIENIOBAHUIO (PYHKIMH HA MOHOTOHHOCTh M DKCTPEMYMBI.
" HaxoJeHue HaubONBIICr0 i HAHMEHBIIIEro 3HAYCHHs (YHKIIHH Ha OTPE3Ke
4.3 IlepBooOpasHas. Murerpan
5 | MHoxecTBa U JOruKa
5.1 MHoxecTBO, Olepaluy HaJ MHOKecTBaMHU. Jlnarpammel Ditnepa — Benna
5.2 Jloruka
6  BepoSTHOCTH M CTAaTUCTHKA
6.1 OmnwucarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 T'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 llpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUuKU
7.4 Tena u NOBEPXHOCTH BpaILEHUS
7.5 KoopauHatbl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka. ['eomerpust / Mepamsik A.I'., Homupockuii 1I.A., [Tonskos B.M.; mox penakiueit
ITomonsckoro B.E, O6mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTRIO M3natenbekuii meatp «BEHTAHA-
I'PA®»; AknmonepHoe obmiecTBo «M3natenberBo «IIpocrerienuey

Maremaruka. ['eomerpus, 11 xmace/ Mepamsak A.I'., Homuposckuii 1.A., [Tonmorckuii B.b., Axup M.C.;
nont penakuueii [Togonbckoro B.E., O0mecTBO ¢ OrpaHU4eHHOM OTBETCTBEHHOCTHIO M3maTenbckuii

ueHTp «BEHTAHA-T'PA®»; AxinonepHoe o61iectBo «M3narenscTBo «IIpocBemieHue)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Maremaruka. ['eomerpust / Mep3msik A.I'., Homuposckwii 1. A., [onsko B.M.; mox penaxiueit
[Mononsckoro B.E, O0mecTBo ¢ orpannyueHHoi oTBeTcTBeHHOCTHI0 M3narensckuit nentp « BEHTAHA-
I'PA®»; AknuonepHoe obmecTBo «M3natenberBo «IIpocrerieHuey

Maremaruka. ['eomerpus, 11 knace/ Mepsmsak A.I'., Homuposckuii J[.A., [Tomorckuii B.b., Sxup M.C.;
nox penakuueii [Togonbckoro B.E., O01mecTBO ¢ OrpaHU4eHHOM OTBETCTBEHHOCTHIO M3maTebeckuii

ueHTp «BEHTAHA-T'PA®»; AxinonepHoe obmiectBo «M3narenscTBo «IIpocBemeHner»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

PDILL, ®OKCDOP/I, OTKPBHITHIN BAHK 3AJIAHUN "ET'D

bub6muoreka [{TOK https://m.edsoo.ru/f465d10e
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