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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 MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN 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 yueOHOrOo Kypca TeOMETpUU Ha YpPOBHE CpelHero oOlmiero oopazoBaHUs
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
FeOMETPUUYECKUX a0CTPaKIUN, 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
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUaIlMXCsS, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH WM IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMaJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro Mupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUAbI Y4eOHOH U TPYyJ0BOI
NEeSITEIbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeHcTBUH, CrieU(pUYHBIX TEOMETPUH, BO3SMOKHOCTH YCIIEUTHOTO IPOI0JIKEHUsT 00pa30oBaHuUs 110
CHEIHNAIIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHHEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOT'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee riybOKO, €ci B JaJbHEHUIIEM BOSHHUKHET HEOOXOAMMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

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

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUS Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO0 MUPA;

e (QopmupoBaHUE yMEHHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

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

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 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
TreOMETPUYECKUI  ammapaT Uil pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUUN
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3a/1a4 Ha CO3/JaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMH oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



M0 COJACPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHsl Ha YpPOBHE CpeaHero oOmiero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIPHO M MOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegenmto B 10 kinacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTEpPEOMETPUH. TouKa, IpsiMasi, MIO0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuiockocTei. [IpocTeiimume mpocTpaHcTBEHHBIE PUTYPBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOH 110 IUIOCKOCTH, NPOCKIHs (UTYphl Ha IJIOCKOCTb.
[lepneHAUMKyYISPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IuiockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yronapHas npusMa; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nUpaMujia, TPaHU M OCHOBAaHME NUPAMUJbI; OOKOBas M IMOJIHAS IOBEPXHOCTH IHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasp; KyO. [IpeacraBnenue
O TMpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJeka’Ap M ukocadap. CedeHus Opu3Mbl U
MAPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DneMeHThl CUMMETPUH B TUpaMuiax, napajuiesenuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NHUpaMuAbl, TeOpeMa O IUIom@aau yceu€HHo mnupamuiabl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[Munuaapuueckas MOBEPXHOCTh, O00pa3ylolMe IWINHAPUYECKOH TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol moBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyrolias M OCh; IUIOMIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miiomanb chepsl.

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

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

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

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTu U B ipocTpancTBe. ClI0KeHUe 1 BBIYUTaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7adyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHMS MporpaMMbl yueOHoro mnpeamera «MaremMaTHKa»
XapaKTEepU3yIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCUIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLEAYyp TIpakIaHCKOro o0OIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOPMUPOBAHHOCTBHIO POCCUIICKON TPayKIAHCKOW MICHTHYHOCTH, YBAKEHHUS K MPOILLIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
yCTOMYUBOTO OYAYIIErO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUil; BOCIPUMMYHMBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MAaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(310poBo€e mMHTaHWe, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCTbH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaATh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
peIlIeHnU IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOI HalpaBIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHONM U COLMAIBHOW CpeAbl, OCO3HAaHUEM
NI00aTbHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTaluel Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroulei cpefbl, MIIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKD M HCCIEINOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHUHHUMATH, (DOPMYIIHPOBATh W MPEOOPA30BHIBATL CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

e BBIOMpaATh Croco0 pemieHus y4eOHOHM 3amgauu (CpaBHHMBAaTh HECKOJIBKO BAapHUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMynHUpoBaTh BOMPOCH], GUKCUPYIOLTUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEHl MaTeMaTW4yecKoro oOBbeKTa, SBJICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,



® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTaTh IIPEAIIOI0KEHNS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THUIOB, aHAIU3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHHUS];

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B pa3IMyHbX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCTH HMHPOPMALUHU 10 CAMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KOMMyHUKamugHnvle Oeticmsus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

Oo0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELICHUs 3aa4l, KOMMEHTUPOBATh
MOJIYYEHHBIH pe3yibTarT;

® B X0Je OOCYXKIEHHS 33[]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMO TeMBbI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JpYrMX YYacTHHUKOB JHAaJIoOra,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULMI; B KOPPEKTHOI opme GopMyIHpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IpPEeACTaBIATH PE3yJbTaThl PELICHUS 3a7au, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIUBUAYaIbHOW pabOTHI
OpU pelleHnH Y4YeOHbIX 3ajay; MPUHUMATh LE€lIb COBMECTHOW JAESTEeIbHOCTH,
IUIAHUPOBAaTh OPTaHM3ALMI0 COBMECTHOM paboThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJATh IPOLECC M pe3yabTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JTIOACH;

e y4yacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOEr0O BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Yuueepcanvnvie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusaunus:

®  COCTaBIIATH IUJIaH, AITOPUTM PELICHUS 3a7a4u, BBIOUPATh CIIOCO0 peIIeHUs ¢ YI4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IIPOLIECCOB, HX pE3yNbTAaTOB; BJIANETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OILINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHATUSAMU: TOYKA, MPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [APAJUICIBHOCTh M MEPHEHIUKYISPHOCTh MPSMBIX U
IJIOCKOCTEM.

KrnaccuduiupoBars B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKH; TPaBUJIbHbIE MHOTOTPAaHHUKH; TPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O o0OpasiaM WId
aqropuTMaM, TPHUMEHSSA W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7ad Ha BBIYUCICHUE PACCTOSHUN MEXAY IBYMS TOYKaMH, OT TOUYKH JIO
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIITUMHUCS TTPSIMBIMH.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKHUX BEIMYMH 1O o0OpasinaMm WiId
aNropuT™MaM, NPUMEHSS W3BECTHBIE AHAIMTHUYECKHE METOJbl NpPH PELIEHUHU CTaHJAPTHBIX
MaTeMaTUYeCKUX 337a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUBAIOLIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuUMEHeHHEeM (OpPMYJ; BBIUMCISATH COOTHOIICHUS MEXIy IUIOMAASIMH ITOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINE MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATH PEAlbHBbIC CHUTYAIlUHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; pemaTh IPaKTHYCCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MMOBEPXHOCTb, oOpazymomiue
WIMHIPUYECKON TTOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHMUECKOM
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccudumupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

OHGpHpOBaTB IIOHATUAMMU. HIaPOBOfI CETMCHT, OCHOBAaHHE CETMCHTA, BbICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX TNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B cdepy M OMHMCAHHBII OKOJO
chepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o00paxarh u3yyaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPeoOpPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTte I[CﬁCTBHH CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh MpaBUIIO Napaieienunea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHAE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICZIOBATh TOCTPOSHHBIC MOJETH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJireOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMUKH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuyecTBO 4acoB 3JIeKTp0HH[,]e OcHoBHBIE BHU/ABbI 1€ATECJIBHOCTHU
Ne  HaummeHoBaHue
Bc Kounrpo IIpakrn (umndposbie) o0yuauuxcsi
n/  pa3aeioB U TeM
er JIbHBIE qeCKue Oﬁpa?»OBaTeJIbele
n MPOrpaMMblI
0 padorbl  padoTbl  PeECypChI
Paznen 1. BBenenue B cTepeoMeTpHIo
OCHOBHBIE OHSATHS AKTYaJIM3UPOBATH (PAKTHI U METOJIbI INIAHUMETPUH,
CTEPCOMETPHUH: TOUKA, PEJICBAHTHBIC TEMC.
IMosayyaTs npeacTaBieHus O MIPOCTPAHCTBEHHBIX
TIpAMaA, IIOCKOCTE, (urypax, pa3oupaTth IPOCTEHIIINE TPABKIIA H300PAKCHHUS
[TpaBwita nuzo0paxeHus M306paxkaTh NpsSMYIO U IIIOCKOCTh Ha PUCYHKE.
1.1 HA PUCYHKAX: 1 POIII 10 kmacc Pacno3HaBaTh MHOTOTPaHHUKH, IUPaMULY, KYO,
5 https://resh.edu.ru/subject/17/1 = Ha3pIBaTh HX SJIEMEHTBHL.
H300pAKCHHA 0/ Jeaatb puCYHOK Ky0a, TUpaMu/ibl, HAXOIUTh OIIHOKHU B
I0CKOCTEH, MBI 10 knace HEBEPHBIX N300paKEHUSX.
napauIebHbIX MPSIMBIX https://uchebnik.mos.ru/catalo  3HaKOMHTBLCS ¢ CEYEHUSIMU, C METOLOM CIEOB;
2ali =
(OTPE3KOB), CepeMHbI que* aliases I(_esson tem_plate,v MCIIOJIBb30BAaTh JUIsl IOCTPOCHUSI CEUCHHSI METO/T CIIC/IOB,
ideo_lesson,video&subject pr = kpaTko 3aIHMCHIBATH IIATH TIOCTPOEHUS CCUCHHMS.
OTpesKa ogram_ids=31937339,3266302 Pacmo3HaBaTh BUJ CCYCHHS U OTHOLICHHUH, B KOTOPBIX
[TonsTus: 3,31937337&class_level ids= = ceuenue nenut pebpa Kyda, HAXOIUTH IUIONIA/b CCUCHUSI.
IepeCeKAOLIHECS 11,10 Hcnonb3oBath HOII?GI/IG TIPU pelIeHu  3a/1a4 Ha
1.2 LI0CKOCTH 5 HIOCTPOCHUE CCUCHUIA.
' OCKOCTH, 3HAKOMHUTBCS ¢ AKCHOMATHYECKUM MIOCTPOCHUEM
HEPECCKAIOINECA CTEPEOMETPHH, C AKCHOMAMH CTEPEOMETPHH

nmpsaMas U mI0CKOCTb

3HaKOMCTBO C
1.3 1

MHOTI'OrpaHHUKaMH,

CIIEJICTBUSIMH U3 HUX.
HNnniocTpupoBaTh aKCHOMBI PUCYHKaMHU M IPUMEPaMH
U3 OKpy>Karoleil 00CTaHOBKU
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n300pakeHue
MHOTI'OIr'paHHUKOB Ha
pHCYHKax, Ha
HPOCKIIHOHHBIX
yepTeKax

1.4

HauanpHbIe CBEICHUS O
KyOe U nmupamujie, ux
Pa3BEPTKHU U MOJIEIH.
Ceuenus
MHOTOI'PAaHHUKOB

1.5

Ilousitue 06
aKCHOMAaTHYECKOM
[MOCTPOCHUHU
CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH
U CIIEJCTBHS U3 HUX

Uroro no pazneny

10

Pasznea 2. Ilpsimble U IUIOCKOCTH B mpocTpaHcTBe. [lapauiesibHOCTH NPAMBIX

M IJIOCKOCTEeH

2.1

2.2

Bzaumuoe
PAaCIIOI0KEHUE TIPSIMBIX
B IPOCTPAHCTBE:!
MEPECEKAOIINECS,
rapajuieyibHbIE U
CKPEIIHMBAOIINECS
MpsIMBIE

[TapannensHOCTH

POIII 10 xnacc
https://resh.edu.ru/subject/17/1
0/

MDII 10 ximace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,v
ideo_lesson,video&subject_pr
ogram_ids=31937339,3266302

3,31937337&class level ids=
11,10

AKTyaJu3upoBaTh (PaKThl U METOJIbI ITIAHUMETPHH,
peieBaHTHBIE TEME, TPOBOJIUTH AHAJIOTUU.

[lepeuncasaTh BO3MOXHBIE CIIOCOOBI PACTIOIOKEHHUS IBYX
NPSIMBIX B POCTPAHCTBE, WILTIOCTPUPOBATH UX HA
npuMepax. JlaBaThb onpeaesaeHne CKpeIIMBaOIINXCs
MPSIMBIX, (HOPMYJIMPOBATH IPU3HAK CKPEIIMBAIOIINXCS
MPAMBIX U IPUMEHSTH €ro MPU PELIEHUH 3a1ad.
Pacno3naBath npu3My, Ha3bIBaTh €€ SJIEMEHTHI.
CTpouTh ceueHUs IPU3MbI Ha TOTOBBIX UYEPTEkKAX.
IepeyncasTh BO3MOXKHEIE CITOCOOBI B3AUMHOTO
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MPSIMBIX U IJIOCKOCTEMN
B IIPOCTPAHCTBE:
napajulelbHbIE MIPSIMbIE
B IIPOCTPAHCTBE;
HapaieIbHOCTb TPEX
HPSIMBIX

2.3

[TapamnenpsHOCTH
MPSIMBIX U IJIOCKOCTEHN
B IIPOCTPAHCTBE:
[TapannensHOCTH
MpsIMOM U MJIOCKOCTHU

2.4

Vel ¢
COHAINPaBJICHHBIMH
CTOpOHAMU

2.5

2.6

2.7

2.8

VYroa Mexay npsSMbIMU
B IIPOCTPAHCTBE

[TapamiensHOCTB
IIJIOCKOCTEM:
rapajuieibHbIE
IIJIOCKOCTH

CBoiicTBa
napayuienbHbIX
IJIOCKOCTEN

IIpocreiimue
IIPOCTPAHCTBEHHBIE
(burypsl Ha MIOCKOCTH:
TeTpa’ip, Kyo,
napajuiesIenunes

PacHONIOXKEHUS MPSIMON U MIIOCKOCTH B TPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIINE IPUMEPHI U3 PEATBHOU
JKU3HH.

JaBaTh onpenesieHre TapanaelbHOCTH MIPSIMOKN U
IIJIOCKOCTH.

DopMyIHPOBATH NPU3HAK [1APATUICTBHOCTH NMPSMOU U
IJIOCKOCTH, YTBEPKJIEHUE O MPAMOM MepecedeHns IByX
IJIOCKOCTEH, MPOXOASIIUX Yepe3 NapasiebHbIE MPSAMBIE.
PemiaThb npakTuyeckue 3ajlaud Ha MMOCTPOCHUE CEUEHUHN
MHOT'OIPaHHHUKA.

OOBSICHATH CITyyal B3aUMHOI'O PACIIOIOKEHUS
mIockoctel. /laBaTh onpenesieHue napauieabHbIX
IJIOCKOCTEH; MPUBOAUTH MPUMEPHI U3 PEATbHOU XKU3HU U
OKpy>Karolei 06CTaHOBKH, WILTIOCTPUPYIOLIHE
NapaJlJIENbHOCTh IIJI0OCKOCTEH.

Hcnosb30BaTh Npr3HAK NapajlIeIbHOCTH IBYX
IJIOCKOCTEH, CBOMCTBA MapaJljICIbHbBIX MIIOCKOCTEN Mpu
pelIeHny 3a1a4 Ha TOCTPOEHHE.

OO0BbSCHATDB, YTO HA3bIBAETCS NAPATIICIIBHBIM
MPOCKTUPOBAHUEM U KaK BBIIOJIHAETCS IPOSKTUPOBAHUE
(Guryp Ha IIOCKOCTb.

H300paxkaTh B MapauieTbHON IPOEKIUHU pa3INYHbIe
TeOMETPHUYECKUE (PUTYPHI.

MopneaupoBaTh peajbHbIE CUTYalluH Ha A3bIKE
TE€OMETPHH, UCCIIEI0BAThH IOCTPOCHHBIE MOIEIH C
HCIIOIb30BAHUEM F'€OMETPUUECKUX MMOHSATUH.
Hcnoab30BaTh Npy peLICHUH 33]1a4 HA IOCTPOEHUE
CEUYEHHUI MOHITUE NTapaJUIETbHOCTH, TPU3HAKH U CBOMCTBA
MapajieIbHbIX IPSIMBIX HA MIIOCKOCTH




[ToctpoeHue ceuenuit

2.9 y 2
[ToctpoeHue ceuenuit
KonTponbhas pabota
1o teMe "[Ipsimble u
IIJIOCKOCTH B
2.10 1
MIPOCTPAHCTBE.
[TapamnenpsHOCTH
IPSIMBIX U IIJIOCKOCTEN"
Hroro no pazneny 12
Paznen 3. llepnieHAMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEH
[lepneHUKYISIPHOCTH AKTyaJu3upoBaTh (HaKThl ¥ METO/IBI INTAHUMETPHH,
TPSMOii ¥ TIOCKOCTH: pEJIeBaHTHBIC TEME, IPOBOAUTH aHATIOTHH.
31 1 OO0BSCHATH, KAKOU yroJI Ha3bIBAECTCS YIIIOM MEXIY
' TICPTICHAUKYIIAPHBIC MEePECEKAOIIMMUCS MPSMBIMH, CKPEIINBAIOIIUMHUCS
NpAMBIC B OPSIMBIMHU B ITPOCTPAHCTBE.
MIPOCTPAHCTBE POHI 10 xmacc JdaBaTh onpeaesenue NCPICHIUKYIIPHBIX TPSIMBIX U
https://resh.edu.ru/subject/17/1 = npsiMoi, IEPIICHAUKYIAPHOMN K IIOCKOCTH.
[IpsimMble nmapasnienbHble o/ H
0/ aXOAUTh YIJIbI MEX/Y CKPEIIUBAIOIIHMUCS IPSIMBIMH B
3.2 H IICPIICHUKYIIAPHBIC K 2 MDBII 10 kirace KyOe ¥ Tupamue.
IJIOCKOCTH https://uchebnik.mos.ru/catalo = TIpuBoOAMTH MPUMeEPHI U3 PEATLHOMN KHU3HU U
MomsHak gue?aliases=lesson_template,v = okpy»arorieii 00CTaHOBKH, HILTFOCTPUPYIOIIHE
p ideo_lesson,video&subject pr  meprneHANKYIAPHOCTD HPSMBIX B TIPOCTPAHCTBE U
3.3 IICPICHINKYIFIPHOCTH 2 ogram_ids=31937339,3266302 rnepreHaMKyIAPHOCTD IPAMOMN K IJIOCKOCTH.
MPSAMOU U TUIOCKOCTH 3,31937337&class_level_ids= = dopmyaupoBaTh Npu3HaK MEPHCHINKYIIPHOCTH
N 11,10 IIPSIMOM M IIJIOCKOCTH, ITPUMEHSTh €TI0 Ha MPAKTUKE:
Teopema o npsamon
. OOBSICHATH MEPIIEHINKYISPHOCT pedpa Kyba u
34 HCPTICHINKYIHIPHON 3 JIMAarOHANM €10 TPaHH, KOTOPast €r0 HE COJIEPIKHUT,
TIJIOCKOCTH HAXOJUTh UTHHY JTUArOHAN Ky0a. BBIYHCIIATE BBHICOTY
MPaBUWILHOMN TOJIbHOW U MpaBUIBHOMN
[Tepnenaukynsip u DABIILHOU TPEYTOILHO PaBIIIbHON
3.5 4 Y4eThIPEXYTOIBHOM NHpaMuj 110 AirHaM péoep. Pemars

HaKJIOHHBIC!

3aJa4M Ha BbIYHMCIJICHUS, CBA3aHHBIC C
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paccTosiHue OT TOYKHU
110 IJIOCKOCTH,
paccTosiHue OT NPSMOU
710 IJIOCKOCTH

MEePIEHIUKYIIPHOCTHIO IPSIMOU 1 TUNIOCKOCTH, C
HCIOJIb30BaHUEM IIPH PELICHNH IIJIAHUMETPHUECKIX
(haKTOB M METOMOB.

OOBSICHATD, UTO HA3bIBAIOT NEPIEHIUKYIIPOM U
HAaKJIOHHOM M3 TOYKH K IIJIOCKOCTH; MIPOEKLINeH
HAaKIIOHHOM Ha IUIOCKOCTb.

OOBSCHSTH, YTO HA3BIBACTCS] PACCTOSIHUEM: OT TOUYKH JI0
IJIOCKOCTH; MEXAY MapaJljIeNbHBIMU INIOCKOCTAMU;
MEXIy NPSMOM U MapalIeIbHOUN €i MIIOCKOCThIO; MEXIY
CKPELIUBAIOLIMMUCS MPSIMBIMH.

HaxoauThb 5TH paccTOSHUS B IPOCTHIX CIIydasx B KyOe,
UpamMuze, Npu3Me.

MopneupoBaTh peasbHbIC CUTYallUU Ha S3bIKE
TFeOMETPHH, HCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
HCIOJIb30BaHUEM F€OMETPUIECKUX OHATHH.
Hcnoab30BaTh NpH PELICHNH 3a/1a4 Ha IOCTPOCHUE
cedeHunit Teopemy llnuaropa, cBoiicTBa MPsIMOYTOIBEHBIX
TPEYTOJILHUKOB

Hroro no pazneny 12

Paznea 4. Yribl Mexay NpAMbIMHA U IJIOCKOCTAMM

V11 B IIPOCTPAHCTBC:

4.1 YTOJI MEXTY TIPAMOM 1 1
IUTOCKOCTBIO
JIByrpaHHBIN yroil,

4.2 JIMHEHHBIHA yroI 2

JIBYTPAHHOT'O yIJia

[lepnenuKyISIpHOCTH
43 IJTOCKOCTEM: TTPU3HAK

MEePHEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEU

POII 10 xnacce
https://resh.edu.ru/subject/17/1
0/

MDII 10 xiace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,v
ideo_lesson,video&subject_pr
ogram_ids=31937339,3266302

3,31937337&class level ids=
11,10

AKTYaJIM3UPOBATH (PAKTHI U METOJIbI INITAHUMETPUH,
PEIEBAHTHBIE TEME, IPOBOAUTH AHAJIOTUH.

JdaBaTh onpeaeneHne yria Mex,y NpssMon U
IUIOCKOCTBIO, (HOPMYJIMPOBATh TEOPEMY O TPEX
MEPIEHANKYIISIPax U 0OpaTHYIO K HEM.

HaxoauTte yroa Mex1y NpssMOi U INIOCKOCTBIO B
MHOT'OI'PaHHHUKE, PACCTOSIHUE OT TOYKH JI0 NIPSMOI Ha
IIJIOCKOCTH, UCTIOIB3YsI TEOPEMY O TPEX
nepneHauKkyIsipax. IIpoBoanute Ha yeprexe
NEPIEHAUKYIISIP: U3 TOUKHU Ha MPSMYIO; U3 TOUKU Ha
IJIOCKOCTb.

JaBaTe onpezneneHue JBYTPaHHOrO yIia v ero
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Teopema o Tpéx

a1eMeHTOB. OOBICHATE PaBCHCTBO BCCX JIMHEHHBIX YTJ0B

4.4 3
MEePICHINKYIIIpax ABYTPAHHOT'O yTJIa. 5
HaxoauTh Ha 4epTexe IBYIPaHHBIN yroJl pu pedpe
MUPAMU/IbI, TIPU3MBI, ApAILIEIICIHIIE/IA.
JlaBaTh onpeaesieHHe yria MeX/1y IIOCKOCTSIMHU.
KontponbHas padota JdaBathb onpenenenue 1 (popMyJIMpPOBATH NPU3HAK
IO TEMaM B3aUMHO HEPIEHANKYIISIPHBIX IIOCKOCTEH.
HaxoauThb yriibl MeX/1y INIOCKOCTSIMU B Ky0Oe 1
"IlepnieHIUKYISIPHOCTD AT Y o Y
o MpamMHu/Ie.
4.5 NPAMBIX U INIOCKOCTCU 1 Hcnobp30BaTh IIPH PELIEHNH 3a1a4 OCHOBHBIE TEOPEMBI
u "YTasl MEXITY U METOJIbI TUTAHUMETPHH.
TPSIMBIMH 1 MoaeanpoBaTh peajbHble CHTYAI[MH Ha A3bIKE
" reOMETPHUH, HCCJIET0BATH TOCTPOSHHbBIE MOJIENH C
IJIOCKOCTSIMU .
HCIIOJIb30BAHHUEM I'€OMCTPUUCCKUX MMOHATUH.
Hcnonb30BaTh PU PELIEHHH 3144 Ha TIOCTPOEHHUE
CEYEHHI COOTHOIIEHHS B IPSAMOYTOJILHOM TPEYTOJILHUKE
Uroro no pazneny 10
Pazgen S. MHOrorpaHHuKHU
[TonsiTue AKTYaJIM3HpOBaTh (HaKThl U METO/IbI TLITAHUMETPHUH,
MHOTOrPaHHHKA pelieBaHTHBIE TEME, MPOBOAUTH AHAJIOTHH.
2
PDIII 10 knace JlaBaTh onpeaejeHne nmapauielienureia, pacino3HaBaTh
OCHOBHBI€ JIEMEHTBI . .
https://resh.edu.ru/subject/17/1 = €ro BM/bI U H3y4aTh CBOUCTBA.
MHOTOIrpaHHHKa, 0/ JlaBaThb onpejeicHUe MUPAMU/IbI, PACTIO3HABATH BUJIbI
51 BBIYKIIBIE U 1 MODII 10 kimace nupamuz, popMyIMpPOBATh CBOICTBA p&bep, rpaHeil n
HEBBIYKJIbIE https://uchebnik.mos.ru/catalo  BBICOTBI IPaBUIIBHON HPAMHU/IBL.
gue?aliases=lesson template,y = HaxoauTs mioniaae NOIHON U OOKOBOI1 TOBEPXHOCTH
MHOTOTPaHHUKH, > - .
. ideo_lesson,video&subject pr  MHUpaMUABIL.
pasBepTKa ogram ids=31937339,3266302 JdaBaTh ompeaejieHHe YCEUEHHOI MUpPaMU/Ibl, Ha3bIBaTh
MHOTOT'PaHHUKA 3,31937337&class level ids= | €€ IeMeHTHI.
@opMyJIMPOBATH TEOPEMY O ILIOIIAAN OOKOBOI
[Ipusma: n-yronbHas 11.10 PMYJTHp PEMY O TLAOMAA
MOBEPXHOCTH MPABHIBHOM YCEUEHHON MUPAMHU/IBI.
5.2 npusma, rpaHd u 1 PemaTs 3a/1aun Ha BEIYKCIEHHE, CBI3aHHEIE C
OCHOBAHHUS TIPU3MBI; [IUpaMUIaMH, a TAKXKE 3a/1a4i Ha IIOCTPOEHUE CEYEHUIA.
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npsiMasi ¥ HaKJIOHHAS
MIPU3MBbI; OOKOBAsI U
TOJIHASI TOBEPXHOCTh
TIPU3MBI

5.3

[Tapamtenenurnen,
IIPSIMOYTOJIBHBIN
napajuieJIenuIe]] 1 ero
CBOICTBa

5.4

[Inpamupa: N-yroapHas
nMpamuia, FpaHy u
OCHOBaHUE MUPaAMUJIbL;
OOKOBast ¥ OJTHAS
IIOBEPXHOCTh
NIMpaMU/Ibl; IPAaBUIbHAS
U yceu€HHas nupamuaa

5.5

5.6

[IpaBunpHbIE
MHOT'OTPAHHUKH:
MIOHATHE NTPaBUIIBHOIO
MHOT'OTpaHHHKA;
IIpaBWJIbHAS IPU3Ma U
IIpaBWIbHAS MIPaAMUJIA;
IIpaBUJIbHAS
TpeyroyibHas nupamMmuaa
Y NIPaBUJIbHBIN
TeTpa’ap; Kyo
IIpencrasnenue o
MPaBUJIbHBIX
MHOT'OTPaHHUKAX:

JdaBaTh onpejaeneHne IpU3MbL, PACIO3HABATH BUbI
IPHU3M, H300paKaTh MTPU3MBI Ha YEPTEXKE.

HaxoauThp III01a s MOJTHON ITH OOKOBOH ITOBEPXHOCTH
MIPU3MBEL.

H3yuath cooTHOmeHUs Ditnepa i yucia péoep, rpaneit
Y BEPIIUH MHOTOTPaHHHKA.

H3y4yaTth BUABI IPABUIBHBIX MHOTOTPAHHUKOB, X
Ha3BaHHUA U KOJIMYECTBO rpaHeH.

H3yuyaTh CHMMETPHIO MHOTOT DAHHHUKOB.

OO0BSACHATDH, KAKME TOYKH HA3BIBAIOTCS CHMMETPHYHBIMU
OTHOCUTEJIBFHO JAHHOM TOYKH, IPIMOU WM ILTOCKOCTH,
YTO HA3bIBAIOT IIEHTPOM, OCHIO U TIOCKOCTHIO
CUMMETPHUU (PUTYPHL.

I[MpuBoANTH MPUMeEPBI CUMMETPUYHBIX (DUTYD B
aApXUTEKTYype, TEXHUKE, TIPUPOJIE.

MopaenupoBaTh peabHbIC CUTYAINH Ha SI3bIKE
TE€OMETPHH, UCCIIEOBAThH IIOCTPOCHHBIE MOJIEIH C
HCITOJIb30BAaHUEM T€OMETPUUECKUX MTOHSITHUH,
HCIIONE30BaTh MMOA00¥E MHOTOTPAHHUKOB




5.7

5.8

5.9

5.10

OKTa3Jp, JOJEKA3p U
HKOCadIp.

CummMmerpus B
IIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEJILHO TOYKH,
IIPSIMOH, TUIOCKOCTH.
DneMEeHTh CHMMETPUU
B [IUpaMHiax,
napajuieNienuneaax,
MIPaBUJIbHBIX
MHOTOTpaHHUKAX

Brruncienue
3JIEMEHTOB
MHOI'OTPaHHUKOB:
p€O6pa, TuaroHanm,
YTJIBI

[Tnomans 6okoBOM
MTOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTU NPSIMON
MPU3MBI, TUIOLIAAb
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
MIPSIMOM TIPU3MBI

[Tnomanas 60xKoOBOM
MMOBEPXHOCTU U
MTOBEPXHOCTH
MIPaBUIILHON




UPAMUIBL, TEOPEMA O
[UIoIaay OOKOBOM
IIOBEPXHOCTHU
YCEUEHHOM MUpaMuIbI

KonrponsHas pabora

5.11 1o teme 1 1
"MHororpaHHuKu"
Uroro no pazneny 11

Pazgena 6. O0beMbl MHOTOIPAHHUKOB

6.1 TlousTue 06 00bEMeE 1 AKTyaJH3upPoOBaTh (PAKThl U METOJIbI IITAHUMETPHH,
peleBaHTHBIC TEME.
6.2 O6bEM nupamMuIbI 4 PBUI 10 kmace OOBSACHATD, KaK U3MEPSIOTCS 00BEMBI TEJI, TIPOBOISA
6.3 O6BEM IPH3MBI 3 https://resh.edu.ru/subject/17/1 = ananoruo ¢ U3MEPEHUEM ILIOIIAACH MHOTOYTOJIbHHKOB.
' 0/ @DopMyJIHPOBATH OCHOBHBIC CBOHCTBA OOBEMOB.
MDSHI 10 knacc H3yuathb, BHIBOAUTH opMyJibl 00BEMA
https://uchebnik.mos.ru/catalo = mpsiMoyrosbHOTO TapasUIeACTUIIEAa, IPU3MBI H
gue?aliases=lesson_template,v = mupamwuIsL.
KonTponbHas paboTa ideo Ieg.son,video&subiect pr | BuIlYHCAATH 00BEM MPU3MBI U IUPAMHUIBI ITO UX
6.4 110 Teme "O6BEMBI 1 1 ogram IdS:31937339,326_6302 anemeHTaM. [IpuMeHATH 00BEM TS pereHus
\ 3,31937337&class_level ids= = crepeomerpuueckux 3aaad U Ui HAXOXKICHHS
MHOTOTPaHHIKOB 11,10 reOMETPUUCCKUX BeTMUMH. MOIeJInpoBaTh peaibHbIe
CHUTYalllH Ha S3bIKE TEOMETPUH, HCCIE0BATH
MOCTPOCHHBIE MOJIENH C HCIIOIb30BAHHEM
reOMETPUUYECKUX MOHITUI
Wroro no paszuneny 9

Pa3zpgea 7. IloBTOpenue: ceu

[ToBTOpEHME,
00o00mIeHme

7.1

CHUSA, PACCTOAHUSA U YIJIbI

1

POII 10 xmace
https://resh.edu.ru/subject/17/1

CTpouTh ceueHUuEe MHOTOTpaHHUKA METO/IOM CJIENIOB.
JlaBaTh ompenesieHUe PacCTOSHUS MEXy (purypamm.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/10/

CUCTEMATHU3al s
3HaHuil. [locrpoenue
CCYCHUU B
MHOI'OTpaHHHUKE

7.2

7.3

7.4

[ToBTOpEHME,
00001IeHE
CHCTEMAaTHU3alH
3HaHui. Berancnenue
PaCCTOSAHUI: MEXITY
JBYMSI TOUKaMH, OT
TOYKH JI0 MPSIMOM, OT
TOYKH JIO INIOCKOCTH,
MEXIY
CKPEITUBAIOIIMMUCS
MPSIMBIMU

Hrorosast KOHTpOJIbHAS
pabora

IToBTOpEHME,
00001IeHne
CHCTEeMAaTHU3alHs
3HaHUN. Beruncienue
YIJIOB: MEXY
CKPEIIMBAIOIIMMUCS
MPSMBIMU, MEXKTY
MPSIMOM M TUIOCKOCTBIO,
JBYTPAHHBIX YTIIOB,
YTJIOB MEXIY
IIOCKOCTSIMU

o/
MDOBII 10 knacc

https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
e,video lesson,video&subjec
t_program_ids=31937339,32
663023,31937337&class_lev
el ids=11,10

HaxoauTh paccTosiHie MEKIy MapaieIbHbIMU
IJIOCKOCTSIMH, MEKY IJIOCKOCTBIO U MAPAIEIbHON el
MIPSIMOM, MEXKAY CKPEIINBAIOIITIMHUCS TTPSIMBIMH.
CTpouTh TUHEHHBIN yroj IBYTPaHHOTO yTia Ha YepTeke
MHOTOTPAaHHHUKA U HAXOAUTh €T0 BEIIUYUHY.

HaxoguTb yribl mexxay njioCKoCcTAMU B

MHOrorpaHHuKax



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

Hroro no pazneny

OO0111ee KOIUYECTBO

68




KanengapHo-temaTu4eckoe njiaHUPOBaHUE

ypoka
n/n

Ne ypoka B
pasnaeJie/Teme

HaumenoBanue
TeMbl YPOKA

Jdara npoBeneHust
ypoka

IL1an dakr

OCHOBHBIC TTOHSATHS
CTEpEeOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb,
IPOCTPAHCTBO.
[TpaBuiia u300paxxeHust
HA PUCYHKAaX:
H300paKEeHUS
IUIOCKOCTEM,
napauIeIbHBIX
IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

ITonsTHs:
MepeceKarnmecs
IJIOCKOCTH,
MepeceKarnmecs
npsiMasi ¥ IIOCKOCTh

ITonstus:
MepeceKarnmecs
MIOCKOCTH,
MEePECEKAIOIINECS
npsAMasi U IIIOCKOCThb

3HAKOMCTBO C
MHOT'OTpaHHUKAMH,
n300pakeHue
MHOT'OTPaHHUKOB Ha




pPUCYHKaX, Ha
MIPOEKIIMOHHBIX
yeprexax

HauanbHbie CBeICHUS
0 Ky0Oe U mupamue, ux
Pa3BEPTKHU U MOJEINH.
Ceuenus
MHOTOTPaHHUKOB

HauanbeHble cBeeHUS
0 KyOe 1 nupamue, ux
Pa3BEPTKH U MOJIEIIH.
Ceuenus
MHOTOIPaHHHKOB

IToustre 00
aKCHOMAaTUYECKOM
[IOCTPOCHHUHU
CTEPEOMETPHHU:
AKCHUOMBI
CTEPEOMETPUH U
CJICOCTBUA N3 HUX

IToustHe 00
AKCHOMAaTUYECKOM
MOCTPOCHHUU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH U
CHEACTBHS U3 HUX

IToustue 06
aKCHOMaTHYECKOM
MTOCTPOCHUHN
CTEpEeOMETPHU:
AKCHUOMBI
CTepEeOMETPUHU U
CJICACTBUA N3 HUX




10

10

ITonstre 00
AKCHOMaTHYECKOM
MIOCTPOCHUH
CTEPEOMETPHU:
AKCHOMBI
CTEpEOMETPUHU U
CIEJCTBHS U3 HUX

11

Bzanmuoe
pacrosoxeHue
Hp?[MI)IX B
MPOCTPAHCTBE:
MEPECEKAOIINECH,
napasuiesibHbIe U
CKPEILIHMBAOIINECS
MpsIMbIE

12

[TapannensHOCTH
IPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE:!
napajujieabHbIC
npsMBIC B
IIPOCTPAHCTBE;
[apajuIeIbHOCTDb TPEX
IIPSIMBIX

13

[TapannensHOCTH
IPSIMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE:
[TapannenbHOCTD
IIPSIMOM M TUNIOCKOCTH

14

Yrisl ¢
COHAaIIPaBJICHHBIMU
CTOPOHAMU

15

VYron Mexay npsMbIMU
B IIPOCTPAHCTBE

16

VYron Mexay npsMbIMU




B IPOCTPAHCTBE

17

[TapannensHOCTH
IUIOCKOCTEH:
napajuieJIbHbIe
IUIOCKOCTH

18

CaoiicTBa
napasuleIbHbIX
IJIOCKOCTEN

19

[Ipocreiimue
MPOCTPAHCTBEHHBIE
(uUrypsl Ha MIIOCKOCTH:
TeTpa’ip, Ky0,
napaJuiesIenunes

20

10

[ToctpoeHue ceuenuit

21

11

[Toctpoenue ceuenuit

22

12

Konrponsnas pabora
o teMe "[Ipsimbie u
IUIOCKOCTH B
MIPOCTPAHCTBE.
[MapannensHocTh
NPSMBIX U
m10cKocTen"

23

[IepneHuKyISApHOCTH
IIPSAMOM U INIOCKOCTH:
MIEpIEHIUKYISIPHBIE
IPsIMBIEC B
IIPOCTPAHCTBE

24

IIpsimbIe
NapajuIeIIbHbIE U
[EPIEHIUKYIISPHBIE K
IJIOCKOCTH

25

IIpsimbIe
NapajuleIIbHbIE U
NEPIEHIUKYIISIPHBIE K




IIJIOCKOCTH

26

IIpusnak
NEPIECHIUKYIAPHOCTU
IIPSIMOM U IUNIOCKOCTH

27

[Ipusnak
MEePHEHIUKYISIPHOCTH
MPSIMOY U TJIOCKOCTH

28

Teopema o npsimoit
HEepHEHIUKYIISPHOM
IUIOCKOCTH

29

Teopema o npsimoit
NEPIEHANKYJIIPHON
iockocty Teopema o
IpsAMON
NEPIIECHIUKYIIIPHON
IIJIOCKOCTH

30

Teopema o npsimoit
NEPIEHANKYJIIPHON
IJIOCKOCTH

31

[lepnenpukymnsap u
HAKJIOHHBIE:
paccTositHue OT TOUKHU
J10 IIJIOCKOCTH,
paccTostHUE OT MPSIMOM
J10 IIJIOCKOCTH

32

10

[epnienaukynsip u
HaKJIOHHBIE!
paccTosiHUE OT TOUKH
JI0 MJIOCKOCTH,
paccTosiHuE OT IPSIMOMN
JI0 TJIOCKOCTH

33

11

[epnienaukynsip u
HaKJIOHHBIE!
paccTOsiHUE OT TOUKH




JI0 IIJIOCKOCTH,
paccTostHue OT NPSMOK
JI0 IJIOCKOCTH

34

12

[lepnenpukymnsap u
HaKJIOHHBIE:
paccTosiHue OT TOYKHU
JI0 IIJIOCKOCTH,
paccTostHue OT MPSMOK
JI0 IJIOCKOCTH

35

Vriisl B IPOCTPAHCTBE:
YroJI MEXAY IPSIMON U
IUIOCKOCTBIO

36

JIByrpaHHbIi yroii,
JIMHEWHBIN yroJl
JIBYTPaHHOI'O yria

37

JIByrpaHHBI yroil,
JIMHENHBIN yro
JIBYTPAHHOI'O yria

38

[lepneH IUKYISIPHOCTD

IIJIOCKOCTEN: PHU3HAK

NEPIEHIUKYJIIPHOCTU
JIBYX TJIOCKOCTEM

39

[lepneH IUKYISIPHOCTD

IIJIOCKOCTEN: MPHU3HAK

NEPIEHIUKYJIIPHOCTU
JIBYX TIJIOCKOCTEM

40

[lepneHuKyISpHOCTH

IIJIOCKOCTEN: IPU3HAK

MePIEeHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM

41

Teopema o Tpéx
NIEPIEHIUKYJIIIpax

42

Teopema o Tpéx
NIEPIEHIUKYIIIpax




43

Teopema o Tpéx
MEePIEHANKYIISIpax

44

10

KonTponbnas pabota
o TeMam
"IleprieHANKYISAPHOCTD
MPSIMBIX |
iockocte" u "Yribl
MEXy NMPSMbIMU U

IUIOCKOCTIMHU"

45

[TonsiTue
MHOT'OIPAHHUKA,
OCHOBHBI€ AJIEMEHTBI
MHOT'OIPAHHUKA,
BBIITYKJIBIE U
HEBBITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKaA
MHOTOTPaHHUKA

46

[Tpu3ma: n-yromapHast
pHU3Ma; TpaHu U
OCHOBaHUs IIPU3MBI;
npsiMasi U HaKJIOHHAs
pU3Mbl; OOKOBast U
TI0JIHAsl TOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen,
MIPSAAMOYTOJIBHBIN
MapaJuIeIenuIe] U €ro
CBOMCTBA

48

[Mupamupa: n-
yroJibHas IUpaMuaa,
rpaHu U OCHOBAHUE
MUPaMHUJIBI; OOKOBAs U
MOJIHAs TOBEPXHOCTh




MUPAMU/IBI;
MIpaBWIbHAS U
yceu€HHas nupaMuja

49

IIpaBunbHbBIE
MHOT'OTPAHHUKH:
MIOHSATHE IIPAaBUIILHOTO
MHOI'OTPaHHUKA;
IIpaBUJIbHAA NIPU3Ma U
paBUJIbHAs
ApaMua;
npaBUJIbHAs
TpeyroJibHas
nupamuja u
MPaBWIbHBIN TETPa’Ap;
Ky0

50

[IpencraBnenue o
MPaBUJIbHBIX
MHOTI'OrpaHHUKax:
OKTadIp, AOJACKAdIP U
HUKOCAdP.

51

Cummerpus B
IIPOCTPAHCTBE:!
CUMMETpHUS
OTHOCHUTEJIbHO TOYKH,
IIPSAMOMH, TUIOCKOCTH.
DneMEeHTBl CUMMETPUHN

B IUpaMu/Iax,
napajenenunenax,
MIPABUIIBHBIX
MHOTOTpaHHUKAX

52

Brruncienune
SJIEMEHTOB
MHOTOI'PAHHUKOB:

pé06pa, TuaroHasnu,




yTJIbI

53

[Tnomans 60KOBOI
MOBEPXHOCTHU U
IIOJTHOW ITOBEPXHOCTH
MPAMOU MPU3MBI,
IJIOIAlh OCHOBAHUIA,
TeopemMa 0 OOKOBOM
IIOBEPXHOCTHU MPSMOK
MIPU3MBbI

54

10

[Lnomans 60KOBOMI
MMOBEPXHOCTHU U
MOBEPXHOCTHU
MPaBWIbHOMN
UpaMu/Ibl, TEOpEMa O
Iomanyu OOKOBOM
MOBEPXHOCTHU
YCEYEHHOU MUPAMUBI

55

[HEN
[EEN

KonrponsHas pabora
0 TeMe
"MHororpanHuku"

56

[Tousatie 00 00BEME

57

O0BEM TUpaMUIbI

58

O6bEM upamMuIbl

59

O6bEM upamMuIbl

60

O06bEM upamMuIbl

61

OO0BEM npU3MBbI

62

O0BEM npU3MBbI

63

O0BEM npU3MBbI

64

OOINO O IWINEF-

KonTponbhas pabota
1o Teme "OO0bEMBI
MHOTI'OTPaHHUKOB"

65

IToBTOpEHME,
0000111IeH1E




CUCTEMAaTU3aLHs
3Hanui. [loctpoenue
CEYCHUH B
MHOTI'OT'PpaHHUKC

66

[ToBTOpEHME,
00001IeHE
CHCTEeMaTH3amus
3HaHUM. Beluncienne
pPaCCTOSHUM: MEXTY
JBYMSI TOUKaMH, OT
TOYKH JI0 NPSMOM, OT
TOYKH JIO INIOCKOCTH,
MEXIY
CKPEIIMBAIOIIMMUCS
PSMBbIMHU

67

HNrorosas
KOHTpPOJIbHAsI paboTa

68

[ToBTOpEHME,
00001IeHne
CHCTEMAaTH3aIs
3HaHUM. Beluncienue
YTJIOB: MEXIY
CKPEILMBAOIIUMHUCS
MPSIMBIMU, MEXKTY
IpPsIMOI U
IUIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB,
YTJIOB MEXIY
ILIOCKOCTSIMH




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
N KoaundecTBO 4acoB 3JIeKTp0HHl>Ie OcHOBHBIE BHU/AbI
[
/ HaumeHoBaHMe pa3iejioB M TeM Bc Kourpo IIpaktn (umudposbie) NeATeJbHOCTH
n
NMporpaMMalI er JbHBIE 4YecKHe  0Opa3oBaTe/bH o0yuaromuxcsi
n
0 padorsl  pabdoThl = ble pecypcChl
Paznen 1. Tena Bpamenust
11 Cdepa u map: ueHTp, paauyc, 1mamerp; 1 Ha3pIiBaTh 31€MEHTHI
' TLJIOIIA/Ih TIOBEPXHOCTH CPephl TeJ BpalieHus: chepsl,
B3aumnoe pacnonoxenue cepsl 1 mapa, Konyca,
1.2 IUIOCKOCTH; KacaTeabHas INIOCKOCTh K 1 HUIUHApPA.
chepe; mromans cheps PacnosnaBath cdepy,
dep Pep https://resh.edu.ru/ KOHYC H IHIIMHIP H HX
mnockoctr. Ceuenus mapa 1/main/ SJICMCHTBI 110
- MPOEKIIHOHHOM
[nnmuHEaprYECcKas HOBEPXHOCTD, https://resh.edu.ru/ ~ TPOCKI y
o i YEepPTEXKY, Ha Pa3INYHBIX
0BpasyoNIHe MHTHHPHIECKOi subject/lesson/629 PTEKY, Ha p
1.4 . 1 7/start/22283/ MOJEIISX.
MOBEPXHOCTH, OCh HWJIMHAPUIECKOMN
BeIuucasaThs mionaaun
MTOBEPXHOCTH 5 _
OOKOBOI1 U OJIHOM
Humuaap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTH KOHYCa U
15 MMOBEPXHOCTh, 00pa3yolas u OCh;

IUTOIIAab OOKOBOI U MOJIHOMN

HUJIMHIPA, YCEUSHHOTO



https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/

ITOBCPXHOCTH

1.6

N3o0pakeHne MUIMHAPA HA TUIOCKOCTH.
PazBépTka nununapa. CeueHus

UAIUHIpA (TUIOCKOCTBIO, TTapajiIeIbHOM
WJIM TIEPIICHIUKYIISIPHON OCH ITUIUHAPA)

1.7

1.8

1.9

1.10

1.11

Konnueckast moBepxHOCTh, 00pa3yroime
KOHHYECKOW TIOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue u BepiInHAa,
oOpasymomas 1 oCb; IJIoWaab OOKOBOH U
IIOJIHOM NTOBEPXHOCTH

VY ceuéHnslil KOHyC: 00pa3yrolue u
BBICOTA; OCHOBAaHUA U OOKOBAast
ITOBEPXHOCTh

N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHust KOHyca
(TJIOCKOCTHI0, MapajlieaTbHON
OCHOBAHUIO, 1 MJIOCKOCTHIO,
MIPOXOISIIIIEH Yepe3 BEPIIUHY)
KoMOunanmst ten BparieHus u
MHOTOTPaHHHUKOB

1.12

MHororpaHHuK, ONUCAaHHBIA OKOJIO
ctepsr; cepa, BnucaHHas B
MHOTOTPAaHHHK WJIU B TEJIO BpaIlCHUS

KOHYyca.
CrpouTsh pazBepTKu
KOHYCa U HWJIUH]IPA,
YCEUYEHHOI'0 KOHYCA.
BbInoIHATH ceueHust
TEeJI BpAIllCHHUS.
N3rotaBnuBath MOJAENIU
UJIMHAPA, KOHYCa U
YCEUYEHHOI'0 KOHYcCA.
Bouruucasitb 00beMbI TEI
BpaIllCHUS

3HATh: NOHATUS
KOHUYECKOU
MTOBEPXHOCTH, KOHyCa U
€ro AJIeMeHTOB(00KOBOM
MTOBEPXHOCTH,

OCHOBAHUSI, BEPIIUHBI,
0o0pa3yronux, OcH,
BBICOTBI); CEUCHHUS
KOHYCa.

MOHSATHUE Pa3BEPTKU
OOKOBOIi TTOBEPXHOCTHU
KOHyca; (GOpMyJIbI
101 OOKOBOM U
IIOJIHOM IIOBEPXHOCTHU




KOHYyca.

HUTOI'O 11O PA3JIEJTY 12
Pa3nen 2. O0b€MbI Tea
IToustue 06 00bEMe. OCHOBHBIC 3HaTh: MOHATHE 00bEMa;
2.1 CBOMCTBA OGBEMORB Tell 1 CBOHCTBa 00BEMOB; TEOPEMY U
ciieacreue 00 o0beEMe
2.2 O0BéM HuInHAPa, KOHyCa
RS, O https://resh.edU.1U/  uoammcemumena, reopeny o6
2.3 O0bEM mIapa u mionaab cGepobl 1 subject/lesson/490  oopewe mpssoit mpusMEL ¢
[TomoOHBIE TENa B TPOCTPAHCTBE. 4/start/280336/ JIOKa3aTebCTBOM.
24 COOTHOIIEHUS MEXKy TUIOIAIIMH 1 httD_S:// resh.edu.ru/
' MMOBEpXHOCTEH, 00bEMaMH TTOAO0OHBIX subject/lesson/491
O/start/23238/
Tl
55 KoHntposbHas padorta o remam "Tena 1
' spamienus” u "O6beMbl TE"
HUTOI'O 11O PA3JIEJY 5

Pa3nen 3. BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

3.1  BexkTop Ha MIOCKOCTH U B IPOCTPAHCTBE 1
3.2 CroxeHre U BBIMUTAaHUE BEKTOPOB 1
3.3  YMHOXXEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BexTopa 1o Tpém
3.4 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio 1
napajuienenumneaa
Pemenue 3amay, CBsI3aHHBIX C
3.5 [IPUMEHECHUEM TPABUJI JEUCTBUN C 1

BEKTOpaMU

https://resh.edu.ru/
subject/lesson/572
3/start/149167/

https://resh.edu.ru/
subject/lesson/572
4/start/21892/

3namp: IOHSTHE KOOPIUHAT
BEKTOpAa B IAHHOM CHCTEME
KOOPAMHAT; (POPMYITY
pa3NIoKEeHUsI BEKTOPA T10
KOOPJIMHATHBIM BEKTOPaM |i,J,
K, TIpaBUJIa CIOKEHUS,
BBIYMTAHHS U YMHOXKCHUS
BEKTOPA Ha YHCIIO; TOHSATHE
PaBHBIX BEKTOPOB.
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HpSIMOYI‘OJIBHaSI CUCTCMAa KOOPJAHUHAT B

3.6  mpoctpanctse. KoopauHaTsl BekTopa. 1
[Ipocrenmue 3axaun B KOOpAUHATAX

3.7 VYron mexny Bekropamu. CkansipHoe 1
IPOU3BEICHUE BEKTOPOB

3.8 Boeluucienue yriioB Mexay NpsMbIMU U 1
IUIOCKOCTAMHU

39 KoopanHaTHO-BEKTOPHBIM METOJI ITPU 1
pELIEHNH T€OMETPUYECKUX 3a/1a4

3.10 KontponbHas pabdota o teme "BekTopbl 1 1
Y KOOPAWHATHI B IPOCTPAHCTBE"
UTOI'O IO PA3ZJAEJY 10

Pa3znea 4. IloBTopenue, 000011eHHe, CUCTEMATH3ANUA 3HAHUI

4.1

IToBTOpeHue, 0600IICHNE U
cuctemaru3anus 3HaHuiH. OCHOBHBIE
burypsi, paxkTel, TEOPEMBI Kypca
TJTAHUMETPHUH

4.2

4.3

IToBTOpeHue, 0600IICHNE U
CHUCTEMaTHU3alMs 3HAaHUMH. 3a1aun
IJIAHUMETPHUH M METOBI X PEIICHUS

IToBTOpeHue, 06001ICHNE U
cucteMaTtu3anus 3HaHuid. OCHOBHBIC
burypsi, paxTei, TEOPEMBI Kypca
CTEepEOMETPUU

TOHSTHS TIEPIICHIUKYIISIPHBIX
MPSAMBIX B IPOCTPAHCTBE,
MPSIMOX U TIIIOCKOCTH,

JIBYX TIJIOCKOCTEH,
MEePHEHINKYISIPA,
MPOBEJICHHOI0 U3 TOYKH K
ILIOCKOCTH, 1 OCHOBAHHUS
MEPIECHANKYIISIPa, HAKIIOHHOM,
MPOBEJICHHOMN U3 TOYKH K
IUIOCKOCTH, I OCHOBAHHS
HAaKJIOHHOM, TPOEKITUHN
HAKJIOHHOM Ha IJIOCKOCTb,
pacCTOSIHUSL OT TOYKH JI0
TJTOCKOCTH; CBSI3b MEXKIY
HAKJIOHHOM, €€ IPOECKLIHEN U




4.4

HroroBast koHTposIbHAS paboTa

4.5

[ToBTOpEeHME, 0600IICHIE 1
cucTeMaTH3allKs 3HaHUH

UTOI'O IO PA3ZJAEJTY

MEPIEHIUKYISIPOM; JIEMMY O
MEePIEHANKYIISIPHOCTH ABYX
NapajuieIbHbl NPSIMBIX K
TPEThEU MPSIMOii; TEOPEMBI, B
KOTOPBIX YCTaHABIIMBAETCS
CBS3b MEXKIY
MapaJuIEIbHOCTBIO MIPSMBIX U
UX MEPICHIUKYISIPHOCTHIO K
IIJIOCKOCTH; MPU3HAK
MEePIEHIUKYISIPHOCTH TIPSIMOiL
U IJIOCKOCTH; TEOPEMBI O
IJIOCKOCTH,
MEePIEeHANKYIISIPHON TIPSAMOU, U
0 MPSIMOM, IEPIICHIUKYIISIPHOM
IIJIOCKOCTH; TEOPEMY O TPEX
MEPICHIUKYIIIPaX U 00paTHYIO
el TeopeMy; IPU3HAK
MEePIEHINKYIISIPHOCTH ABYX
IJIOCKOCTEM.

O0111€ee KOJINYECTBO
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



KaHeHIlapHO-TeMaTI/I‘IeCKOe IVIAHUPOBAHUE

No Ne ypoka B HaunMeHnoBaHue TeMbl ypoka J/laTa mpoBeaeHusi YPOKa
YPOKa | pa3aese/Teme
n/n
Iiaun dDakrt
1 1 Cdepa u map: ueHTp, paanyc, TuamMeTp;
TUIOLIA/Ib MOBEPXHOCTHU chepbl
2 BsaumMHoe pacrionoxxenue chepsl u
2. IJIOCKOCTH; KacaTeNbHas INIOCKOCTh K cdepe;
Ionaab chepsl
3. 3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa
4 Hunuaapudeckas MoBEpXHOCTh, 00pa3yrolue
4. [WJIAHIPUYECKON TTOBEPXHOCTH, OCh
LWJIMHIPUYECKON TOBEPXHOCTH
5 Hunuuap: ocHOBaHMS 1 OOKOBas
5. MMOBEPXHOCTh, 00pa3ymollias U OCh; IJIOMAAb
OOKOBOH U MOJIHOW MOBEPXHOCTH
6 N300paxenne nUIMHAPA HA MIIOCKOCTH.
6 PazsépTka nmnunapa. CeueHus MUIMHAPA
' (TUTOCKOCTBIO, MapaJIICIIBHON WU
TIEPIICHIUKYJIIPHOW OCH IHJIUH/IPA)
7 Konnueckas moBepxHOCTh, 00pa3yromme
7. KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromias u
8. 0Ch; ILIONIAb OOKOBOH H ITOJIHOM
MMOBEPXHOCTHU
9 9 VYceu€HHbIN KOHYC: 00pa3yroIINe U BBICOTA;
] OCHOBaHUs M OOKOBasi TOBEPXHOCTh
10 N300paxeHune koHyca Ha MIOCKOCTH.
10. Pa3Béprka koHyca. CeueHus KoHyca
(TITOCKOCTHI0, MapaljIeNIbHOM OCHOBaHUIO, U
TJIOCKOCTBIO, TPOXOSIIEH Yepe3 BepIInHY)
11. 11 KomOunanwms Ten BparieHus u
MHOTOTPaHHUKOB
12 MHororpaHHHK, ONUCaHHBIN OKOJIO chephl;
12. cdepa, BliMcaHHAs B MHOTOTPAHHUK WITH B
TEJI0 BpallleHus
13. 1 ITousarue 06 00bEMe. OCHOBHEIE CBOHCTBA
00BEMOB TeN
14. 2 O0BéM UIMHApA, KOHYyCca
15. 3 O0BEéM mapa u riomaas cheps
4 [TogoOHbIE TEeNa B MPOCTPAHCTBE.
16. COOTHOIICHUST MEXKTY TUTOIIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI




17 5 KonTponbnas pabora mo temam "Tena
) BpanieHus" u "O0bembI Ten"
18. 1 BekTop Ha mI10CKOCTH U B TPOCTPAHCTBE
19. 2 CnoxxeHue ¥ BRIYUTaHHUE BEKTOPOB
20. 3 YMHOXEHHE BEKTOpa Ha YUCIIO
4 Pasnoxenune BekTopa 1o TpéM
21. HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
rapajuieJenumea
Pemenue 3anay, cBSI3aHHBIX C IPUMEHEHUEM
22 ’
] MpaBWJI ICUCTBUI C BEKTOpAMH
6 [IpsiMoyronbHas cucteMa KOOpIUHAT B
23. npocrpancTse. Koopaunarsl BeKTOpa.
[Ipocreiimne 3a1aun B KOOpAUHATAX
VYron mexay Bekropamu. CkanspHoe
24
' MIPOM3BEJICHNE BEKTOPOB
Brruucienue yrioB Mexay OpsiMbIMH U
25 yr M
IIJIOCKOCTSIMU
26 9 KoopanHaTHO-BEKTOPHBIN METO ITPU
' pEelIeHNU TEOMETPUUECKUX 3a7au
57 10 KonTponbnas padota no teme "BekTopsl u
) KOOPJIMHATHI B MPOCTpaHCTBE"
1 [ToBTOpenue, 0000IIEHNE W CUCTEMATH3AIIHS
28. 3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI
Kypca IJIaHUMETPUU
2 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIHS
29. 3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI
Kypca IUIAHUMETPUH
3 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIHS
30. 3HaHUU. 3a]1a4M IJIAHUMETPUU U METO/IbI UX
peleHus
4 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
31. 3HaHUH. 3aa4M MIIAHUMETPUU U METOJBI UX
pelnieHus
5 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS
32. 3HaHuil. OCHOBHBIE (PUTYPBI, (AKTHI, TEOPEMBI
YPBI, )
Kypca CTEPEOMETPUHN
33. 6 WroroBas koHTpoJibHAs paboTa
[ToBTOpeHnue, 060061IeHNE U cUCTeMaTH3alus
34 ’

3HAHUH




