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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomeTpus» 6a30BOTO YpOBHS Il O0YJAIOIIUXCS
10 —11 xmaccoB pazpaborana Ha ocHOBe (DenepanabHOr0 rocyaapcTBEHHOTO 00pa30BaTEIHLHOTO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TPEeOOBaHMH,
NPEABSIBISEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMH POCCHICKOTO 00pa3oBaHUSI.
Peaﬂmaunﬂ IIporpamMmaI obecrieunBaeT OBJIAJICHUC KIIFOUE€BBIMHU KOMIICTCHIUAMU,
COCTaBJISIIOLIMMU OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOILEKYIBTYPHOT' 0, IMYHOCTHOTO M TO3HABATEIBHOTO PAa3BUTHS JINYHOCTH O0yYarOIIMXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TeOMETpUHM Ha YpOBHE CpeAHero ooiero oOpa3oBaHUS
00yCIIOBJICHA TPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX PE3yJIbTaTOB
00ydYeHHUs TEOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOMIMXCS, POPMUPOBAHUS
(GYHKIIMOHATBPHOW MaTEeMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYruX Y4eOHBIX TUCITUILIVH.
PazBuTtne y oOyuaromuxcss HpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
T€OMETPUUYECKUX aOCTpaKIMii, COOTHOIIICHUH PEANbHOTO W MJICATBLHOTO, XapaKTepe OTPaKCHUS
MaTE€MaTHYECKOW HAyKOH SIBJICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HAyK W POJIM MAaTeMaTUYSCKOTO MOJCIMPOBAHUS B HAyYHOM IIO3HAHUM W B IPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYAIIUXCS, a TakKKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl QIallTalldd B COBPEMEHHOM OOIIECTRBE.

I'eomerpust siBsieTcss OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHMs, TaK Kak OOECreurnBaeT BO3MOXKHOCTh M3YUEHHS KaK AUCIMILIUH €CTECTBEHHO-
HAYYHOW HAaIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MblluieHue, (GopMupyemMoe HpU U3yYEeHUU OO0YYaIOUIMMUCS MOHSTHIHBIX
OCHOB TCOMETPHHM H TIIOCTPOCHUH IICTIOYKH JIOTHYECKUX YTBEPXKJICHUW B XOJIE PEIICHUS
TCOMETPHUYSCKHUX 3aJlad, YMEHUE BBIIBHUTAaTh W ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl MPU PEIICHUWH 33/7a4 €CTECTBEHHO-HAyYHOTO LHMKIA, B YaCTHOCTH M3 Kypca
(107370478

YMeHue OpHUEHTUPOBATHCS B MPOCTPAHCTBE WIPACT CYIICCTBCHHYIO pOJIb BO BCEX
o0acTsIX AesITeNbHOCTH dYeloBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH W TPOCTPAHCTBE —
HEOOXOJMMOE YCJIOBHE €ro COLMAIbHOrO OBITHSA, (opMa OTPaKEHHUS OKPYKAIOIIEro MHpa,
yCIIOBUE  YCHENIHOTO TMO3HAaHUS M  aKTHUBHOIO  MpeoOpa3oBaHUS  JEHCTBUTEIBbHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEAUHSICT pa3HBIC BUABI yUeOHOU U TPYAOBOM
NESTSIIbHOCTH, SIBIIICTCS OJHHUM W3 TPOPECCHOHATHHO BAXKHBIX KAYECTB, TOITOMY aKTyallbHA
3aa4a (OPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOTr0 MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPaKTHYECKOU
JESTSIILHOCTH 110 MHOTHM HAITPABJICHUSIM.

e ocBoeHUs TporpaMMbl yaeOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE OOYUCHHS
— o0mieoOpazoBarenbHOEe M OOIIEKYIbTYPHOE DPa3BUTHE OOyYalOMIMXCsA dYepe3 obOecredeHue
BO3MOKHOCTH TPHOOPETCHHS M HMCIOJIb30BAHUSA CHUCTEMATHYCCKUX T€OMETPHUYECKUX 3HAHUU U
NEHCTBUH, crienn(UIHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIITHOTO MTPOIOJKEHISI 00pa30BaHHUS TI0
CHEIUAIEHOCTSIM, HE CBS3aHHBIM C IMPUKJIAIHBIM HCIIOJIb30BAaHHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE IIpelHAa3HAauYeHa g OOYYarolIMXcCs
CpeIHEeH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYJHEHHI Ha YpOBHE OCHOBHOIO



obmero obpazoBanus. Takum oOpa3oM, oOydaronuecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOMUTH
o0mIre MaTeMaTHYeCKUEe YMEHHsI, CBSA3aHHBIE CO CIEIU(PUKON T€OMETPHUH U HEOOXOAUMBIC IS
KHU3HU B COBpeMEHHOM o0miecTBe. Kpome 3T0oro, OHM UMEIOT BO3MOXKHOCTD U3YUUTh T€OMETPHIO
6osee riyO00KO, €clii B JajibHEHIIeM BO3ZHUKHET HE0OX0AUMOCTh B F€OMETPUUECKUX 3HAHUSAX B
npodeCcCHOHATIBLHOM 1€ TeTbHOCTH.

JlocTrkeHue 1esI OCBOEHUS MPOrpaMMbl 00€CIeUnBaeTCsl PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopurteTHpIMU 3a1auaMu 0cBOeHHS Kypca «I eomeTpumn» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISIOTCS:

e (opmHupoBaHUE TPEACTABICHUS O TIEOMETPUM KaK 4YacTHU MHUPOBOM KyJIbTypbl H

OCO3HAHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmupoBaHuE TpEACTAaBICHUS O MHOIOTPAHHMKAaX M TejaxX BpalEHUS Kak o
BXHEHMIINX MaTeMaTUYECKUX MOJEINSX, MMO3BOJSAIOUIMX ONMUCHIBATh U U3y4aTh Pa3HbIC
ABJICHUS OKPY’KAIOILIEr0 MUPA;

e (opMupOBaHME YMEHMs paclo3HaBaThb Ha 4YEPTEXKaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPaHHMKU U Te€Ja BPallCHMUS,

e OBJIQJICHHE METOJAaMHU pELIeHHMs 3aJad Ha I[OCTPOEHHs Ha H300pakKeHUsIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opMupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUAMU O MHOTIOIPaHHUKAX U
Telax BPaleHUsI U UX OCHOBHBIMU CBOICTBaMH;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3ajad; ()OPMHPOBAHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKa3aTelIbHbIE  pAcCyXJEHHsI B  XOJA€  pellIeHUus
CTEpPEOMETPUYECKHUX 33/1a4 U 3a/1a4 C IPAKTUYECKUM COLEPIKAHUEM;

® Dpa3BUTHE WHTEIUICKTYQJIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00ydarommxcs,
[I03HABATEJILHON AKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIICHUS;

e (dopmupoBaHue (PyHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAaHTHON TE€OMETPHUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pearbHbIX JKU3HEHHBIX CUTYyalMsIX M IPU H3YyYEHUM JPYTUX Y4eOHBIX MpPEJAMETOB,
NPOSIBIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYJIHpPOBATH WX HA S3BIKE
FEOMETPUM UM  CO3[aBaTh T[E€OMETPUYECKHE MOJEIH, MPUMEHSTh OCBOEHHBIN
FEOMETPUYECKUM ammapar Juld pEIIeHUus IPAKTUKO-OPUEHTHPOBAHHBIX  3aj1ad,
MHTEPIIPETUPOBATH U OLICHUBATD [TOJIyYECHHBIE PE3YJILTATHI.

OTIUYUTENBHON 0COOEHHOCTBIO MPOTPAMMBI SIBIISIETCSL BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B Hayaje ero M3y4yeHus 3ajay, pELIaeMblX Ha YPOBHE HWHTYUTUBHOIO TIO3HAHMS, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOIO0 W IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTHUMYJHPYET IPOTEKAHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHENIIEMY U3YUEHUIO IIPEMETA.

[Ipennourenne oTHAETCS HAIVIAIHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHUs, TO €CThb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IIPAKTUYECKON
JEeATEIIBHOCTH. Pa3BUTHE INpPOCTPAaHCTBEHHBIX IPEACTABICHUM Yy ydaluMxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pelIeHUs 3aad Ha CO3/IaHKEe NIPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPHPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Cozganue o0paza MPOBOAMTCS C
OIIOPOIl Ha HAIISITHOCTh, a ONIEPHUPOBAHNE 00Pa30M — B YCJIOBUSAX OTBJIEUEHHS OT HAIJIAJHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHoBHbBIE cojepxaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHuKmn», «IIpsiMble U IIJIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpPJMHATHI B IPOCTPaHCTBE». DOPMUPOBAHKE JJOTUYECKMX YMEHHUM pacIpeleseTcs He TOJIBKO



[0 COJICPKATEIbHBIM JIMHHUSIM, HO M 1O rojaM oOOy4YeHHsl Ha YPOBHE CPEIHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pacrpeieIEHHBIM 0 TOAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TICOMETPUYCCKHMMHU TOHATUSMH M HaBbIKAMH  OCYIIECTBIISUIOCH
MIOCJICIOBATEIbHO W IOCTYIMATENbHO, C COOJIIOJICHMEM IIPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATIHCH B OOIIYIO0 CHCTEMY I'€OMETPUICCKUX MPEICTABICHUN 00YJIarOIIXCs,
pacupsisi ¥ yriyoiisisi €€, o00pas3ysi IpOUHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Henento B 10 knacce u 2 yac B Hegento B 11
KJIacce, BCEro 3a JBa roga ooyuenus - 136 yueOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBO. IlonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.

B3anmHOe pacnosnoxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, MapalieIbHbIE U
cKpeluBawmuecss npsamsie. llapamnenbHOCTh NpPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
NapaJulelbHbIE NIPSIMBbIE B IPOCTPAHCTBE; IAPALICIBHOCTh TPEX MNPSAMBIX; I1APATUIEIBHOCTD
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJICHHBIMU CTOPOHAMH; YIojl MEXIy HpSIMbIMU B
npoctpaHctBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuielbHbIE  IUIOCKOCTH;  CBOMCTBa
napajuleNbHBIX TUIocKocTei. [IpocTeiire mpocTpaHcTBEHHbIE PUTYPHI Ha TIOCKOCTHU: TETPAdP,
KyO, mapajuieNienuIie]; MoCTPOSHUE CEYCHUH.

[lepneHaukynsipHOCTb OPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISpPHBIE TpsSMbIE B
IIPOCTPAHCTBE, INPSIMBbIE IApAUICIBHBIE M IEPIECHIUKYISAPHBIE K INIOCKOCTH, IIpPU3HAK
NEePHEHANKYISIPHOCTH MPSAMON U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON INIOCKOCTH.
VYriibl B IpOCTPaHCTBE: YIOJl MEKIY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YIOJl, TMHEHHBIN yroi
JBYTpaHHOro yriya. [IeprneHauKynsp M HAaKJIOHHBIE: PACCTOSHME OT TOYKH IO IUIOCKOCTH,
paccTostHie OT MPSMOM JI0 TUIOCKOCTH, MPOEKIHUs (PUTypsl Ha TUIOCKOCTh. [lepreHanKyIsapHOCTb
IJIOCKOCTEM: MpU3HAK MNEPHEHAUKYJISPHOCTH ABYX IUIockocTteil. Teopema o  Tpéx
NEPHEHANKYIIAPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; Pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yroiapHas npusma; rpaHu
Y OCHOBaHUS MPU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, npsMOYyroJibHbINA NapajuielienuIe] U ero cBoicrea. [lupamuaa: n-yroiapHas
NUpaMuja, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas M IOJIHAS IOBEPXHOCTb IMHUPaMUJBbI;
IpaBWIbHAs M YyCEU€HHas MNHMpaMuAa. OJIEMEHTBl IpU3Mbl W nuUpamuisl. [IpaBunbHbIC
MHOTOIPAHHUKHU: MOHATHE NPABUIBHOTO MHOTOIPAHHMKA; MPaBWJIbHAS MPU3Ma U IpaBUIbHAs
NUpaMUJa; paBUiIbHAsl TPEyroabHas MUpaMKIa U NpaBWIbHBIN TeTpasap; KyO. Ilpencrasienue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKkadap u ukocadap. CedeHuss NpU3MBI U
NUpamMubl.

CuMMeTpust B NPOCTPAHCTBE: CUMMETPHUsSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMEeHTbl CUMMETPUU B TUpaMujiax, Napaieienuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Brrunciienne 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, muaroHanu, yribl. [lnomans 60koBoH
MOBEPXHOCTU M TOJIHOM MOBEPXHOCTU MPSAMON NPHU3MBbI, IUIONIA[b OCHOBAaHUM, TEOopema O
OOKOBOHM MOBEPXHOCTH NpsMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH M TMOBEPXHOCTHU
NPaBWIBHON MUPaMUIBI, TEOpeMa O IUIOMAIN yceuy€HHOH nupamuzabl. [loHstne 00 oOBEMe.
O0bEM upaMuIbl, IPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOLIAJIMHU IOBEPXHOCTEH,
00BEMaMu ITOJOOHBIX TE.



11 KUIIACC

Tesa BpalieHus

[MunuHapuueckas MOBEPXHOCTh, O00pasyloliye UUIMHIPUYECKOH [MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHocTU. L{unuuap: ocHoBaHMs M OOKOBasi MOBEPXHOCTh, 0Opasyromias u
0Cb; IJIOLIAIb OOKOBOW U MOJHON MOBEPXHOCTH.

Konundeckasi TOBEpXHOCTh, OOpa3ylonue KOHHYECKOH TOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW moBepxHOcTH. KoHyc: ocHOBaHMe W BeplIMHa, o0Opa3ymoollas U OCh; IUIONIA]lb
OOKOBOM M TIOJNHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpasyloliue M BbICOTA; OCHOBaHUS U
O0KOBast TOBEPXHOCTb.

Cdepa m map: meHTp, paawyc, IUaMETp; IUIONIAab MOBEpXHOCTH cdephl. Blammuoe
pacmosnoxeHue chepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mioanb chepsl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka nunmHapa u KoHyca.

KomOunanmu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHHUK, WU TEJIO BPAIICHUS.

[Tonsitue 06 o0béme. OcHOBHBIC CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJIBHOTO Tapauienenuneaa u cieactsus u3 He€. OO0bEM nunmuHiapa, konyca. O0béM
nrapa ¥ 1iomajib cepsl.

[MomoOueie Tema B mpoctpancTBe. COOTHOMICHHWS MEXIY IUIOMIAASMU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapajjieIbHO M MEPHeHIUKYISIPHO OCH), CEUeHHs KOHyca
(mapasienbHOE OCHOBAHUIO U MIPOXO/ISIIEE Yepe3 BEPIINHY ), CEUCHUS I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bekrop Ha miockoctu 1 B npocTpancTBe. CI0KeHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3noxkeHwe BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio
napajuienenunena. Pemenue 3a1ay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMH.
[IpsmoyronpHas cucrema koopauHar B npocrpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
33/1aud B KOOpJWHATaX. YTOJI MEXIy Bekropamu. CKajasipHOE€ NPOU3BEICHUE BEKTOPOB.
Bbiuucnenue yrioB Mexay OPsIMBIMM U IIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOA IpPHU
PELICHUU T€OMETPUUECKUX 3a1au.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yNbTAaThl OCBOCHHS MPOrpamMMmbl ydeOHOro mpenmera «MaTemaThkay
XapaKTEePU3YIOTCS:

I'paxknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCcTBA, MPEACTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIHMSIMH U HA3HAYCHHEM.

I[IaTpuoTHyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBHIO POCCUICKON I'paXKAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
M HACTOSIIEMY pOCCHUIMCKOW MAaTEMATHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKONM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHWEM JIyXOBHBIX ILIEHHOCTEH PpOCCHIICKOro Hapoaa; c(OpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUM HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

3CTETUYECKUM  OTHOLIEHHEM K MHpPY, BKIOYas  O3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, PpaCCYXKIACHHUM;, BOCIPUUMYHBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHKE:

c(hOPpMUPOBAHHOCTBIO YMEHHUSA TPUMEHSATh MAaTeMaTHYEeCKHUE 3HAHWUA B HHTEpecax
3I0pOBOTO U Oe3omacHOro oOpas3a »XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHUEe, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
AKTHUBHOCTb); (PU3MUYECKOT0 COBEPIICHCTBOBAHUS, MPHU 3aHITHUIX CIIOPTHUBHO-0310POBUTEIIBHON
JeSATEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYJOJIOOUS; MHTEPECOM K Pa3IMUHBIM
cdepam mpohecCHOHATBHON NIEATENHOCTH, CBI3aHHBIM C MAaTEMAaTHKOW U €€ TMPUIIOKEHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TIUJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
caM000pa30BaHHI0 HAa TMPOTSHKEHUHM BCEW JKM3HHM, TOTOBHOCTBIO K aKTUBHOMY YYacTHUIO B
pELIEHUN IPAKTUYECKUX 33/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO JKOJIIOTUYECKOM KYNbTYPhl, MOHUMAaHUEM BIMSHHUS COIHAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
r00aNbHOTO  XapakTepa  JKOJOTMYECKHX  IpoOJieM; OpHEeHTalue Ha  [PUMEHEHHE
MaTeMaTHUYECKUX 3HAHUMN JUIsl pelleHus 3ajad B 00JacTU OKpY’Karollel cpejibl, MIIaHUPOBaHUs
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOI0 MO3HAHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHYeCKON HAayKH Kak Cepsl
YEJI0BEYECKOU EATEIbHOCTH, ATANlOB €€ Pa3BUTHs U 3HAYMMOCTH JUIsl PA3BUTHs LIMBUIIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKW U MaTeMAaTUYECKOM KyJIbTYpOM KaK CPEICTBOM I1O3HAHUSA
MHpa; TOTOBHOCTBIO OCYLICCTBIATH IIPOEKTHYIO M HCCICAOBATEIbCKYIO IEATEIBHOCTD
WHJUBUyaJIbHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MTPOrpaMMbI yaeOHOTO TIpeaMeTa «MaTeMaTHKay
XapaKTepU3yIOTCS  OBJAJECHHUEM  YHUBEPCAIbHBIMA  HO3HABAMENbHbIMU  OeliCmEUaMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCAIbHOIMU — PeyIsAmUHbIMU
oelicmeusimu.

1) Vhusepcanvnvie noznasamenwvusie oeticmsus, obecneuusarom ghopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECco8 00y4arowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupd;
npuMeHeHue 102U4eCKUx, UCcie008amebCKux onepayull, yMeHui pabomams ¢ uHgopmayueti).

Ba3oBble joruveckne aeicTBUA:

® BBIABISITH M XapaKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
NOHSATHUI, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYTUPOBATH OINPEICICHUS MOHSITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIIMN, OCHOBAHUS JIJIsI 00OOIICHHUS
Y CpPaBHEHUS, KPUTEPUU IPOBOIMMOTO aHAIN3A;

® BOCIPHHHMATH, ()OPMYIIMPOBATH U MPEOOPA3OBHIBATL CYXKICHHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE;

® BBIABISATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHWSX W YTBEPKACHHSX; IPEIJaratb KPUTEPHH IS BBISBICHHUS
3aKOHOMEPHOCTEH U MPOTUBOPEYUNH;

® J[eNaTh BBIBOJIBI C HMCIIONIH30BAHMEM 3aKOHOB JIOTHUKH, JCITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIFOUCHHU TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUH (TIPSAMBIC
U OT TMPOTUBHOTO), BBICTPAHBATh apPryMEHTAIMI0, MPHBOAWTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBO/IBI,

e BBIOMpATh CIOCOO pelieHUs y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BEIOUpaTh HanOoIee MOIXOASAIIHNA ¢ YIETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBaTebCcKue TeHCTBUS:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HMCCIEAOBATEIIbCKUH  MHCTPYMEHT  TIO3HAHWS,
(bopMyIHpOBaTh BONPOCHI, (GPUKCUPYIONIHE TPOTHBOPEUYUE, MPOOIIEMY, YCTaHABINBAThH
UCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, APIYMEHTUPOBATh CBOK MO3HIIHIO,
MHEHHUE,

® [POBOJUTH CAMOCTOSITCIILHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCICAOBAaHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OO0beKTa, SBICHUS, Ipolecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX/Ty 00bEKTaMU, SIBJICHUSIMH, ITPOLIECCAMHU;

® CcaMOCTOATEIbHO (OpMyNIHpOBaTH OOOOIICHWS H  BBIBOJBI 1O  pe3yjbTaTaMm
NPOBENEHHOTO HAOIIOICHHS, UCCIICAOBAHUS, OIEHUBATH IOCTOBEPHOCTh MOJYYCHHBIX
pe3yiIbTaToB, BEIBOJOB U 000OIICHHIA;



® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEIIOI0KCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmei:

® BBIBIATH ACPUIUTHI MH(OPMALIUHY, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOMPOC U
JUTSI pEIICHUS 3a/1a4H;

e BbIOMpaTh WHGOPMAIMIO U3 HCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATh,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BUAOB U (hopMm
IPEICTaBIICHHUS;

® CTPYKTYpHpOBaTh HMH(POPMALMIO, TPEACTaBIATh €€ B pa3nuyHbiX (opmax,
WUTIOCTPUPOBATH IpapUuecKy;

® OIICHUBATh HAAEKHOCTH HMHPOPMAIUU IO CAMOCTOSTEIHHO CHOPMYITHMPOBAHHBIM
KPUTECPUSIM.

2) VHusepcanvHvle KOMMYyHUKamugHwle Oelicmaus, obecnedusaom cQopmuposaHHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

Oo0menue:

® BOCIPHUHHUMATH U (HOPMYITUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMH
OOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIP@XaTh CBOI TOYKY 3pPEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y peIIeHUs 3a7aui, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3yabTaT;

® B Xo7e OOCYXKIEHHS 33[1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOil TEMbI, TPOOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaThb HJEU, HAICJICHHbIE HAa TIOUCK PEIleHUs;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYacCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIUI; B KOPPEKTHOH opme HOopMyIHpOBaTH
pa3Horjacusi, CBOM BO3PAKEHUS;

® [PEICTABIATH PE3YAbTATHI PEIICHUS 3a/1a4H, SKCIICPUMEHTA, HCCICIOBAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3a/ad Mpe3eHTalu U
O0COOCHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBO:

® [IOHUMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W UHIUBUIYAJIbHOU pPabOTHI
Opyd pemIeHUuH Yy4eOHBIX 3a/4a4y; MPUHUMATh Iellb COBMECTHOH JEATENbHOCTH,
IUIAHUPOBATh OPraHU3allii0 COBMECTHOW paboOThl, pachpenenartb BHIBI padoT,
JIOTOBApUBATHCA, OOCYXKJIaTh MPOLECC U pe3ylbTar paboThl; 0000IaTh MHEHHUS
HECKOJIbKUX JTFO/ICH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboTsl (00CykaeHus, 0OMEH MHEHU, «KMO3TOBbIE
HITYPMBD» U HWHBIC); BBHIMNOJIHATH CBOIO YacThb pabOThl W KOOPAHMHHPOBATH CBOU
JIEMCTBUS C IPYTMMU YWICHAMHU KOMaH/Ibl; OLEHHUBATh KA94€CTBO CBOETO BKJIAa B OOLIHIA
IPOAYKT 110 KPUTEPHUSM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvhvie pecynamuensie oelicmsusi, obecneuugarom Gopmuposarue cmoviCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anusi:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHHS 33]]a4H, BHIOUPATh CIIOCO0 PEIICHUs C y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIHH.

CaMOKOHTPOJIb:



® BJAJECTh HABBIKAMU I[103HABATEJIbHOM pediexkcud Kak OCO3HAaHUS COBEPIIAEMBIX
JNeMCTBUH M MBICIUTENIBHBIX IPOLIECCOB, MX pe3yjibTaTOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca W pe3yibTaTa PELICHUS MaTeMaTH4eCKOn
3a/1a4y;

® IpeABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTH IIPH PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HalIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPUYHHBI
JOCTMDKEHUSI WJIM HEIOCTUXKEHUs pPe3yJlIbTaTOB JEATEIIbHOCTH, HAXOOUTh OIIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NNPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSAMH: TOUKA, TPSMAsi, MIIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUH U CIIECTBHUS M3 HUX MPU PEIICHUH T€OMETPUUYECKHIX
3ajad.

OnepupoBaTh MOHATHAMHU: MAPAVICIBHOCTh W MEPIEHAMKYISAPHOCTh NPAMBIX U
IJIOCKOCTEM.

KnaccugunupoBars B3auMHOE paciookKeHHUe NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYI'DAaHHBIA yrojl, TpaHU JBYIPAaHHOrO yria, pedpo
JBYTPAaHHOTO YTJIa; JIMHEHHBIN yroJl ABYTPAaHHOTO YTiia; TpaayCcHast Mepa IByTPaHHOTO yIiia.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPABHJILHBI MHOTOT DAHHUK.

Pacnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (MHMpaMuja; MPU3Ma, NPSAMOYTOJIbHBINA
napasuienenumnes, Kyo).

KnaccudunupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHWSA JUId  KIAcCH(HUKAIUU
(BBIMYKJIBIE W HEBBITYKJblE MHOTOTPAHHUKH; IPAaBHIbHBIE MHOTOTPAHHUKH; MpPSIMbBIE U
HaKJIOHHBIE ITPU3MBI, 1apaAJUIEIICIIUIIE/IbI).

OnepupoBaTh NOHATUSAMU: CEKYILasl INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3Yysl METO/I CIIEI0B.

Crpoutb ceyeHHs: MHOTOIPAaHHUKOB METO/IOM CIJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE
YepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaX0XkJIEHUE TEOMETPUYECKUX BEIMUYUH 110 00pa3liaM WK aJlrOpUTMaM,
NPUMEHSST U3BECTHBIC AHAJUTHUYSCKHE METOJBI NMPH PEHICHWH CTaHIAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYMCIICHUE PACCTOSHUNA MEXIY ABYMS TOYKaMH, OT TOYKH JO IPSIMOM, OT TOUYKH JI0
IUIOCKOCTH, MEX/y CKPELUBAIOIIUMUCS MPSMBIMH.

Pemate 3aaun Ha HaX0XkJIEHUE TEOMETPUUYECKUX BEIMUYUH 110 00pa3liaM WK aJlrOpUTMaM,
NPUMEHSST U3BECTHBIC aHAJUTHYSCKHE METOJBI NMPH PEHICHWH CTAaHIAPTHBIX MaTeMaTHUYECKUX
3aJa4 Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIONIMMUCSA NPSIMBIMH, MEXIY MpSIMOH H
IUIOCKOCTBIO0, MEXKy IJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Bbruucnare 00bEMBI U IIJIOIIAN TOBEPXHOCTEH MHOIOI'PAaHHHUKOB (IpU3Ma, MUpaMHJa) ¢
npuMeHeHHeM (opMyi; BBIYHMCISATH COOTHOIICHUS MEXIY IUIOMAASMU ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOIPAaHHHUKOB.



OnepupoBaTh TNOHATUAMU: CHUMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCb U ILJIOCKOCTh
CUMMETPUU; UEHTP, OCh U IUNIOCKOCTh CUMMETPHUH (PUTYpBI.

W3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATH UH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[lpumensaTp reomerpuueckue (akTbl Uil  PEHICHUS CTEPCOMETPUYCCKHUX — 3ajad,
NPEIOIaralIuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopwme.

[IpuMeHsTh TpOCTEHIIME MPOTPAMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a]1au.

[IpuBoguTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPHUPOAEC M KHU3HH,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TONMyYEeHHBIC 3HAHWS HA MPAKTHKE: aHAJIM3UPOBATH pEAlIbHBIC CUTYaIllUd U
NPUMEHSITh ~ M3YYCHHBIC TOHATHS B  MPOLECCE IOUCKAa PEHICHUS  MaTeMaTH4eCKU
c(OpMYyJIUPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CUTYAIllMd HA S3BIKE TEOMETPHH,
UCCJICJIOBATh MMOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHH U TEOpEM,
arrmapara aﬂr€6pbl; pelaTh MPAKTUYCCKUC 3ala4M, CBA3aAHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX
BCJIMYVH.

11 KJIACC

Onepuposatb HNOHATHSAMH: LWIMHIPHYECKAs IIOBEPXHOCTb, obpazyromue
IMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHWYECKAs MOBEPXHOCTh, 00pa3yIoNIe KOHHYECKON
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacnio3naBatk Tena BpaleHus (WIMHAP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI MTOJTYYESHMSI T BPALCHHUS.

KnaccugunupoBars B3auMHOE pacnoaokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTA;
IaPOBOM CJIOM, OCHOBAHUE IAPOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U IUIOIIAAM MOBEPXHOCTEH Te BpallleHUs,, FEOMETPUYECKUX Tel C
IpUMEHEHHEM (OopMyIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPaHHHMK, BIMCAHHBIA B c(epy U ONMCAHHBIN OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK MIIM TEJIO BPALICHHUS.

Bbruncnare COOTHOIIEHUS MEXTy MIIOLIAIIMU TOBEPXHOCTEH U 00bEMaMHU MTOIOOHBIX TEl.

N300paxkaTh n3ydaemble (GUIYpbl OT PYKH M C IPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX QUIYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs TeJl BpaIleHUs.

W3BnekaTb, HHTEPIPETUPOBATh U MPE0OPa30BbIBATH HUH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE NEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHO)KEHHs BEKTOpa
Ha YMCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIEIICIUIIEAA.

OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIY BEKTOpaMH, CKAIIPHOE
IIPOU3BENIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



HaxoauTte cyMMy BEKTOPOB U MPOU3BEICHHE BEKTOPA HA YHCIIO, YOI MEXy BEKTOPAMH,
CKaJISIPHOE TIPOM3BEICHHUE, PACKIIAILIBATH BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[lpumensaTp reomerpuueckue (akThl JUIsi  PEHICHUS CTEPCOMETPUYCCKHUX — 3ajad,
NPEIOIaralIuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

Pemats mpocreiinme reoMeTpuyecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METO/IA.

Pemrate 3ajmaum Ha J0Ka3aTeIbCTBO MAaTEMATHUECKUX OTHOIICHUH W HAXOXKICHHE
TEOMETPHUYSCKHUX BEIUYHH 10 00pa3laM WM aJrOPUTMaM, MPUMEHSSI U3BECTHBIC METOJBI TIPH
PEIICHUH CTaHIaPTHBIX MAaTEMATUICCKUX 3a]1a4.

[IpuMeHsTh TpOCTEHIIME TMPOrPAMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a]1au.

[IpuBOoNUT, TpPHUMEpPHI MAaTEMAaTHYECCKHX 3aKOHOMEPHOCTEH B TIPHPOJIE U IKH3HW,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TIOMydeHHBIC 3HAHUS HA TPAKTHKE: aHAIM3UPOBATH PEAbHBIC CUTYyallud H
NPUMEHSITh ~ M3YYCHHBIC TOHATHS B  MPOLECCE TIOUCKAa PENICHUS  MaTeMaTHYeCKU
cOpMYITHPOBAHHOW TPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYyallMd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh IMOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHHA U TEOpEM,
anmapara ajreOpsl; peniath MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKICHHEM I€OMETPHICCKHUX
BCJIMYVH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypchl
1 BBenenue B crepeoMeTpuio 10
) [Ipsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh MPSAMBIX U MIIOCKOCTEH
3 [lepneHAuKyISIPHOCTD MPSMBIX U 12
IJIOCKOCTEM
4 Vbl MeXAy NPSIMBIMU U TJIOCKOCTSIMU 10 1
5 MHoOrorpaHHuk# 11 1
6 O06bEMBI MHOTOIPaHHUKOB 9 1
7 [loBTOpEHME: CEUEHMUS], PACCTOSTHUS U YTJIb 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0







INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoa
bHbIE
padoThI

IIpakTHYeckue
padoTbI

DJIeKTPOHHBIE
mudposbIe
oOpa3oBaTeIbHbI
e pecypchl

OCHOBHBbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, JI0CKOCTh, MpocTpaHcTBo. [IpaBuia
n300pakeHMs Ha PUCYHKAX: U300paKeHus
IJIOCKOCTEH, MapajljiesIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpE3Ka

IlousTus: MEpCCCKAr0IMrECs IMI0CKOCTH,
MepeCCKarommecs npamas 1 njiI0CKOCTb

IlousTus: MEpCCCKAromureCs MmiI0CKOCTH,
MepeCceKaromumecs npamas 1 njiI0CKOCTb

3HaAKOMCTBO C MHOTI'OI'paHHHUKaMHU, I/1306pa)KCHI/IC
MHOTI'OT'PaHHUKOB Ha pUCYHKAX, HA IPOCKIUOHHBIX
qepTeiKax

HauanpHbie cBeACHUS O Ky6e U IIUpaMuac, ux
paSBépTKI/I 1 MOACIIN. Ceuenuns MHOI'OI'PaHHUKOB

HauanbHble cBefieHNs 0 KyOe U mupaMue, ux
pa3BépTku U Mojenu. CeuyeHus MHOTOIPaHHUKOB

[TonsaTHe 06 aKCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonsatue 00 aKCHOMAaTUYECKOM IIOCTPOCHUHA
CTCPCOMETPUU: AKCHUOMBI CTCPCOMECTPHUH U




CICACTBUA U3 HUX

[Tonsatue 00 aKCHOMAaTUYECKOM IIOCTPOCHUHA

9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonsATHE 006 AKCHOMATHYECKOM ITOCTPOECHUH

10 CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX
B3aunmMHoe pacrosioskeHue npsiMbIxX B

11 IIPOCTPAHCTBE: NEpECcCeKaroIInecs, apauieibHbIe
U CKpEIIMBAIOLIECs MPsIMbIe
[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapaljie/IbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapaJICIbHOCTh TPEX MPSAMBIX
[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B

13 npoctpanctse: [lapanienbHOCTh NpsAMOiL U
IJIOCKOCTH

14 VYIUIBI C COHANPABIEHHBIMU CTOPOHAMHU

15 Yoy Mexy NpsSMbIMU B IPOCTPAHCTBE

16 Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE

17 [TapaytenbHOCTB IUIOCKOCTEN: ITapajlIeIbHbIE
IJIOCKOCTH

18 CaoiicTBa napajuieNbHbIX MIJIOCKOCTEH

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYpBI HA
IUIOCKOCTH: TETPadAp, KyO, napasuiesnenumnes

20 [TocTpoenue ceuenuit

21 [Toctpoenue ceueHuit

22 KonTtponsHas padora o teme "[Ipsimbie u




IUIOCKOCTH B IpocTpaHcTBe. [lapannensHocTh
HPSIMBIX U IJI0CKOCTEN"

HepHCHI[I/IKy'HSIpHOCTL HpHMOﬁ H IIJIIOCKOCTH:

23 IIEPIEHIUKYIJISIPHBIC IIPSMBIE B IIPOCTPAHCTBE

24 [IpsiMble mapassienbHble U NEPIEHANKYIISIPHBIE K
IIJIOCKOCTH

)5 [IpsiMble mapassienbHble U NEPIEHANKYIISIPHBIE K
IIJIOCKOCTH

26 [Ipu3HaK neprneHANKYJIIPHOCTH IPSIMOU U
IIJIOCKOCTH

7 [Ipu3Hak nepneHANKYyIIPHOCTH IPSIMOM U
IIJIOCKOCTH

)3 Teopema 0 IpsAMOM NEPIIEHAUKYIISAPHON
IIJIOCKOCTH

79 Teopema 0 IpsAMOM NEPIIEHAUKYISAPHON
IIJIOCKOCTH

30 Teopema 0 npsAMON NEpIEHUKYISIPHON
IIJIOCKOCTH
[lepneHquKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT

31 TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT MPAMOU J10
IIJIOCKOCTH
[lepneHquKyIsIp U HAKIOHHBIE: PACCTOSHUE OT

32 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU J10
IIJIOCKOCTH
[lepneHquKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT

33 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 110

IINIOCKOCTH




[lepnieHIuKyIIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

34 TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT MPAMOH 110
IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMON U
IJIOCKOCTBIO

36 JIByrpaHHBIA yroJ, JMHERHBIN Yol JBYTPAHHOTO
yria

37 JIByrpaHHBIN yroJ, JMHERHBINA yTrOJl JBYTPAHHOTO
yria

33 [lepneHMKyISAPHOCTD INIOCKOCTEN: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IJIOCKOCTEH

39 [lepneHMKyISAPHOCTD INIOCKOCTEN: IPU3HAK
MEPIEHIUKYJISIPHOCTH JIBYX IIOCKOCTEH

40 [lepneHIUKYJISIPHOCTD IJIOCKOCTEN: IPU3HAK
IIEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

41 Teopema 0 TpEX nepneHANKYIIpax

42 Teopema 0 TpEX NepHEeHANKYIIApax

43 Teopema o TpEX neprneHANKyIsIpax
KonTtponsHas pabora mo remam

44 "[lepneHIUKYJISIPHOCTD NMPSAMBIX U IJIOCKOCTEH" U
"Vribl MeXAY NPSMBIMU U TUIOCKOCTSMU"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE AJIEMEHTBI

45 MHOT'OTPaHHUKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOIPaHHUKA
[Ipu3ma: n-yrosibHas npu3Ma; TpaHud 1 OCHOBAHHUS

46 MIPU3MBL; [IpsiMasi U HAKJIOHHAs! PU3MbI; OOKOBasi U

ITOJIHASI IOBEPXHOCTh IIPU3MBbI




47

[Tapamtenenunen, NpsMOYTOJIbHBIN
napajuleJIenuIe] 1 ero CBOMCTBa

48

[Inpamuja: n-yroiapHas NUpaMuIa, TPAHU U
OCHOBaHHWE MUPaMHU/IbL; OOKOBAs M TOJTHAS
[IOBEPXHOCTh IUPAMU/IbI; IPaBUJIbHAS U
yceu€HHas mupaMuaa

49

[IpaBriIbHBIC MHOTOTPAaHHUKH: TIOHATHE
NPaBHIBHOTO MHOTOIPAaHHUKA; TIPaBHIIbHAS
IpU3Ma U IpaBWIbHAs THPAMUJIA; IPABHIbHAS
TpEyroJibHas MUPaMUIa U TIPaBUIIBHBIA TETPasp;
KyO

50

Hpe[{CTaBHeHHe O IMPaBUJIbHBIX MHOI'OI'PAaHHUKAX:
OKTa’JIp, TOJCKAdIP U UKOCAIP.

51

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENFHO TOYKH, IPSMOM, TUIOCKOCTH.
DJeMEeHThl CHMMETPUH B MHUpaMUIaXx,
napajuieJenumneax, NpaBUiIbHbIX
MHOTOTpaHHUKAX

52

Brruncnenue 3J1eMEHTOB MHOTOTPAaHHUKOB: pE0pa,
JaroHallu, YIJibl

53

[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
MOBEPXHOCTH MPSIMOM TPU3MBI, IIOIIAb
OCHOBaHHH, TeOpeMa 0 OOKOBOH TOBEPXHOCTH
MIPSIMOY TIPU3MBI

54

[Tnomans 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH
MPaBWJIbHOM MUPaMUIbI, TEOPEMA O ILIOIIATN
OOKOBOI1 MOBEPXHOCTH YCEUEHHOMN MUpPaMUIbI

55

KontpoinbHas pabora nmo teme "MHoOrorpaHHuku"




56 [Tonsatue 06 006BEME 1
57 O06BEM TUpaMuIBI 1
58 O06BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 O0BEM pU3MBI 1
62 OO0BEM pU3MBI 1
63 O06BEM IPHU3MBI 1
64 KonrtponsHas padora o teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
65 [ToBTOpeHme, 06001IeHNE CHCTEeMAaTHU3ALIUS |
3HaHui. [locTpoeHue ceueHnii B MHOTOIpaHHUKE
[ToBTOpeHue, 06001IeHNE CHCTeMATHU3ALIHS
66 3HaHUW. Beruncienue paCCTOS‘I’HI/II‘/’IZ MEXIY ABYyMS 1
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUKH 10
TUIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIMMUCS TPSIMBIMU
67 HroroBast koHTpobHAs paboTa 1
[ToBTOpenue, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. Beruncinenue yrios: Mexay
68 CKPEILMBAIOIIUMUCS IPSIMBIMU, MEKY MPAMON U 1
IJIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIJIOB MEXIY
TJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPO
68

I'PAMME




4. TemaTu4yeckoe NJIAHUPOBaHMe K padoyeil mporpaMmme

no reomerpuu uid 11 kinacca k yueOnuky astTopoB A.C. AtanacsH, B.®. Byry3osa

Pa3gennl / TeMbl

KoaunuyecTBo yacoB

3agauu peuiaemMbie qyepes
BOCIIUTATEJIbHBIX BO3MOKHOCTEM coacpranusl y'{eﬁnoro npeamMera ¢

BOCIIUTAaHUA, HCIIOJIb30BaHHUE

y4yeToM padoueil MporpaMMbl BOCIIUTAHUS

IToBTOpEHHE 3 Opranu3zaiiys paboThl y4alIuXxcs ¢ MOIy4aeMoi Ha YPOKE COIIHAIbHO
3HaYUMOM HH(OpMalIMel — MHUIMUPOBAHUE €€ 00CYKACHUS,
BBICKA3bIBAHUS YYAIIUMUCS CBOETO MHEHHS 10 €€ MOBOY, BBIPAOOTKU
CBOET0 K HE OTHOILIEHUS
MuauHap, KOHYyC 16 Opranu3zanus rpyninoBoi padoThl WU pabOTHI B IMapax, KOTOPBIC y4aT
U map KOMaHJHOU paboTe U B3aUMOJAECUCTBUIO C JPYTUMHU yJAITUMHUCS.
O0bembl TeJ 17 [IpuBneyeHne BHUMaHMsI LIKOJBHUKOB K IECHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha ypOKax sBJICHUI
BekTops! B 6 [IpuMeHeHne Ha ypoKaxX MHTEIEKTYaJbHbBIX UI'P, CTUMYIUPYIOIINX
NMPOCTPAHCTBE [T03HABATEJIbHYIO MOTHUBAIUIO IIKOJIbHUKOB.
Meton 15 NHnnmnpoBanue U MOAAEPKKA HCCIEN0BATENBCKOMN AESITEIBHOCTH
KOOPAMHAT B IIKOJIbHUKOB B paMKax peajii3alliid UMY UHAMBUIyaJIbHBIX U TPYIIIOBBIX
NPOCTPAHCTBE. UCCIIEI0BATENbCKUX IPOEKTOB, YTO JACT LIKOJIbHUKAM BO3MOXHOCTh
JBH:KeHUe. prOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUST TEOPETHIECKOM
po06JIeMbl, HaBBIK TeHEPUPOBaHUS U 0(hOpMIIEHUSI COOCTBEHHBIX HJICH,
HAaBbIK YBAKUTEJIBHOIO OTHOLLIEHHUS K Uy>KUM UJESM,
3akiounTeIbHOE 11 Opranu3aniys rpynnoBoil paboThl UM paboOTHI B apax, KOTOpbIE y4aT
NOBTOPEHHE KOMaHJHOU paboTe U B3aUMOACUCTBUIO C IPYTUMH YUalTUMHCS.
Bcero 68




KanengapHo-remaTudeckoe mJIaHUPOBaHNue K padoyeil mporpaMmme

no reomerpuu uid 11 kinacca k yueOnuky astTopoB A.C. AtanacsH, B.®. Byry3osa

Ne Tema ypoka KounTpoJsbHas CxoppekT.cpoku
ypOKa padora

IMoBTOpenue (3 4.)

1 [TapaniaenbHOCTh NPSAMBIX U MIIOCKOCTEN

2 [TepneHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEH

3 MHororpaHHuKu

I'naBa V. Hnaunap, konyc u map (16 4.)

4 [TonsTne nnmHapa

5,6 [Tnomane moBepXHOCTH LIUIUHIPA
7 [TonsTue konyca.

8, [Tnomaap MOBEpXHOCTH KOHYCA.

9




10 VY ceueHHbII KOHYC.

11 Cdepa u map.

12 B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH.

13 KacarenpHas mmockocts k cdepe. [Lnomanb cdepsl.

14 B3aumnoe pacmonoxenue chepsl U MPsIMOH.

15 Cdepa BriucanHas B MIJIMHAPUICCKYIO W KOHUYECKYIO IIOBEPXHOCTbD.
16 CedeHus NWIMHAPUYECKON TOBEPXHOCTH.

17 CeueHust KOHUYECKOM MOBEPXHOCTH

18 KonTpoasnas padora Ne 1 «{ununnp. Konyc.lllap»

19 AHanu3 KOHTPOJIbHOM pabOThI

I'naBa VI. O6bembl Tea (174.)

20 [TonsiTne o6beMa.

21 O0beM MPSIMOYTOJIBHOTO MapajuleNenune/a.
22 O0beM mpsMOii TPU3MBIL.

23, O06bem unuHApa

24




25 Beruncienue 00beMOB TEN ¢ TOMOIIBIO0 HHTETpaIa.

26 O0beM HaKIIOHHON TIPU3MBI.

27 O0BeM upamMuIbL.

28-29 O0mwem Konyca.

30, O6nbem mapa.

31

32 OO0beMblI apoOBOr0 CETMEHTA, IAPOBOTO CJIOS U IIAPOBOTO CEKTOpA.
33, [Tnomane chepbr

34

35 KontponpHas padora Ne 2 «O0BeMbI TEI»

36 AHanu3 KOHTPOJIbHOM pabOThI

I'naBa YII. BekTopsl B npocTpancTBe (64acoB)

37 ITonsarue BekTopa. PaBeHCTBO BEKTOPOB

38 CinoxxeHue ¥ BbluMTaHue BEKTOpOoB. CyMMa HECKOJIBKUX BEKTOPOB
39 YMHOKEHME BEKTOPA HA YUCIIO

40 Kowmrmutanapusie Bextopsl. [IpaBuio napamienenumnena

41 Pa3znosxeHne BEeKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOpaM




42

AHanu3 KOHTPOJIbHOM paboThI

I'naBa VIII. MeToa koopauHaT B npocTtpancTBe. JIBuxenue. (15 4.)

43 [IpsimoyronpHast cucTeMa KOOpIMHAT B MIPOCTPAHCTBE
44 Koopaunats! BekTopa.
CBs13b MEX]1y KOOPJIMHATAMU BEKTOPOB U KOOPJAMHATAMH TOYEK
45 [Ipocreiimune 3agaun B KOOpAUHATaX
46 YpaBHenue chepsl
47 Yron mexay BEKTOpaMu
48 CkansipHO€ MPOU3BE/ICHUE BEKTOPOB
49, Brruncnenue yrioB Mex 1y IpsIMBIMH U TNIOCKOCTSIMU
50
51, YpaBHEHHE IIOCKOCTH
52
53 LlenTpanbHas, oceBas W 3epKajibHas CUMMETPUH
54 [TapannenbHbliA IEPEHOC
55 [IpeobpazoBanus mogo0us
56 KontpoabHas padora Ne 3 «Meroa KoopAHAT B IPOCTPAHCTBE»




57 AHaJIM3 KOHTPOJIbHOH padoThl

3ak/l0unTeIbHOE OBTOPEHME NP NMOATOTOBKE M MTOrOBO# arTtecTanuu mo reomerpu (11 4.)

58 IToBTOpEHUE TEMBI: «AKCHOMBI CTEPEOMETPHM»

59, [ToBTOpenue Temsl: «IlapamienbHOCTh NPSMBIX U IIJIOCKOCTEW

60

61, [ToBTOpenue tembl: «llepneHIuKyISIpHOCTD NPSAMBIX U
IIJIOCKOCTEW»

62

63, [ToBTOpeHue Tembl: «MHOTrOrpaHHUKN

64

65, IToBropenue temsl: «lunmunaap.Konyc [ap»

66

67-68 [ToBTOopenue Tembr: «OOBEMBI TEID»




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYAEHUKA

Y4eOHUK reoMeTpuu 1Jisi 001eo0pa3oBaTebHbIX opranuzanuii 10-11kmnacca. ABTOpBI:
JI.C.Atanacsn B.®.byry308, C.b.Kagomues, J.I'.Ilo3usk, JI.C.Kucunesa.
M.IIpocBemenue ,2020 roa

METOINYECKHUE MATEPHUAJIbBI U1 YYUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POUI, Vun.py



