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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS JJIs
oOyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOro
rOCy/IapCTBEHHOTO0  00pa3oBaTEeNbHOTO  CTaHAapTa  CpPEAHEro  OOIIero
00pa3oBaHHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABABIAEMBIX
K MaTeMaTUYeCKOMY OOpa30BaHMIO, W TPAAMIIMNA POCCHUIICKOTO 0Opa3oBaHUSI.

Peanuzanus IPOrpamMMBl o0ecrnieunBaeT OBJIJICHUE KIIFOUEBBIMU
KOMITETEHLUSMH, COCTABJISIOIIMMH OCHOBY JUJISl CAMOPA3BUTHUS U HEMTPEPBIBHOIO
oOpa3zoBaHus, LIEJIOCTHOCTh OOLIEKYIbTYPHOTIO, JUYHOCTHOTO U

MI03HABATEJILHOTO Pa3BUTHSI IMYHOCTH O0YYaArOIIUXCS.
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca T€OMETPUH Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHusi 00YCIIOBJICHA MPAKTUYECKON 3HAYMMOCTHIO METANpeAMETHBIX H
IPEIMETHBIX Pe3yJbTaTOB O0YYEHUSI TEOMETPUU B HAMPABICHUH JTUIYHOCTHOTO
pa3BuTHs 0Oyuaromuxcs, GopMupoBaHus (YHKIIMOHATHLHOW MaTEeMaTHYECKON
IPaMOTHOCTH, W3yYCHHUS JIPYyTUX Y4YeOHBIX JAWCHUIUIMH. Pa3Butne vy
00y4Jaronmxcsi MPaBUIBHBIX MPEJACTABICHUN O CYIIHOCTA W IMPOUCXOXKIICHUU
reOMETPUUYECKUX aOCTpaKUWi, COOTHOIIEHHWU PEATbHOTO U HJCANbHOTO,
XapakTepe OTPaXKEHUS MATEMATUYECKOM HAyKOW SBICHUA W MPOLECCOB
pealbHOTO MHpa, MECTE€ T€OMETPUU B CUCTEME HAayK U POJIM MAaTEMaTHYECKOTO
MOJICTMPOBAaHUSI B HAy4YHOM TIO3HAHMM M B TPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS YYAIlUXCsS, a TaKXKe KauecTB
MBILUICHUS, HEOOXOIUMBIX JUUIS aJalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBasieTCss OAHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pazoBaHusl, TaK Kak OOECIeuMBaeT BO3MOXKHOCTb H3YUYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIIIeHHE, GOPMUPYEMOE MpPU U3YyUYEHUH OOydarOIIUMUCS
MOHATUHUHBIX OCHOB TE€OMETPUU M TOCTPOCHHM IICMOYKH JIOTHYECKHUX
YTBEPXKIICHUN B XOJI€ PEIICHUS TE€OMETPUYECKUX 3a]lad, YMEHHUE BBIABUTATH U
OTIpOBepraTh TUIOTE3bl HETIOCPEICTBEHHO HCIONb3YIOTCS NMPU PEIICHUU 33134
€CTECTBEHHO-HAY4YHOT'O IIKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCSA B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb
BO BCeX 00JacTsIX MeATENbHOCTH YenoBeka. OpHeHTalus YeIoBeKa BO BpEMEHH
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMaIbHOro ObITHs, (Gopma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl JEUCTBUTEIBLHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUJbI YYEOHOW W TPYIOBOHM [EATEIBHOCTH,
ABIIICTCS OJHUM W3 MPO(ECCHOHATHLHO BaXKHBIX KAYeCTB, MO3TOMY aKTyallbHa
3amaya (OPMHUPOBAHMS Y OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIITUICHHS KaK
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACATEIHHOCTH IT0 MHOTUM HAIPaBICHUSM.

Ilens ocBoeHus mporpaMmbl yueOHOTO Kypca «I'eomerpusi» Ha 0a30BOM
ypoBHE OO0yuyeHHs — 00I11eoOpa3oBaTeNbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOydJarormuxcst 4depe3  00OecleueHHe BO3MOXKHOCTH  NPHUOOPETCHHS] |
VCIIOJIb30BAHUSA CHCTEMATUYECKUX TE€OMETPUUYECKMX 3HAHUW U JEUCTBHUM,
cnenu@UUHBIX ~ TEOMETPHUM, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJOJDKCHHUS
oOpa3oBaHMs 1O CIEUUATIBHOCTSAM, HE CBS3aHHBIM C  TMPUKIAJTHBIM
UCTIOJIb30BAaHUEM T€OMETPHUH.



[IporpaMmma mo reomerpuu Ha 0a30BOM ypOBHE MpeAHA3HAUYEHA s
oOydaromuxcst CpeAHeW IIKOJNbI, HE HCIBITHIBABIINX  3HAYUTEIbHBIX
3aTpyAHEHUI Ha YPOBHE OCHOBHOI'O 0o0miero odpasoBaHus. Takum oOpaszowm,
oOyuJaromuecss Ha 0a30BOM YPOBHE JIOJKHBI OCBOMTH OOIIME MAaTeMaTHYECKHe
YMEHHUsI, CBA3aHHBIE CO CIIeUU(PUKON T€OMETPUN U HEOOXOIUMBIE Ui KU3HU B
coBpeMeHHOM obmecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTb H3YYHTh
reoMeTputo Oosee TIIyO0KO, €clii B TalbHEUIIIEM BO3HUKHET HEOOXOAMMOCTh B
Te€OMETPUUYECKUX 3HAHUIX B MPO(eCcCHOHATBHOM e TENbHOCTH.

JlocTkeHHe 1€ OCBOEHHUSI MPOrpaMMbl OOECHEUYMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3adad. llpuopuTeTHbIMH 3aJayaMH OCBOCHHS Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisiroTCS:

e (opMupOBaHHE NPEACTABICHUA O TEOMETPUU KaK YacTH MHPOBOU

KyJBTYpPbI U OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMupOBaHME MPEICTABICHUSI O MHOTOTPAaHHUKAX U TeJlaX BpallleHus
KaK O BaXHEHIIMX MaTEMaTHUYECKUX MOJENSIX, MO3BOJIIOIINUX
OIKCHIBATh U M3Yy4aTh Pa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPA;

e (opMUpOBaHME yMEHMsI paclO3HABaThb Ha YEpPTEKax, MOJAEIAX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJCHUE METOJAaMH peHIeHHs 3aJad Ha IIOCTPOCHHUs Ha
U300paKEHUSX MPOCTPAHCTBEHHBIX PUTYD;

e (opMHUpPOBaHME YMEHHS OIEPUPOBATH OCHOBHBIMU TOHATUSMHU O
MHOTOTpaHHHMKaX U TeJlaX BPAICHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE aAJITOPUTMAaMHU pEIHICHUS OCHOBHBIX TWUIIOB  3aJad;
dbopMupoBaHHE YMEHHUS TPOBOJUTH HECIOXKHBIE JIOKa3aTeIbHbIE
paccyXJIeHusi B XOJ€ pPEUICHHs] CTePEeOMETPHUECKUX 3a7ad U 3a7ad C
PAaKTHYECKUM COJIEPIKaHUEM;

e Da3BUTHE  HHTEIUIEKTYaJdbHBIX M  TBOPUYECKUX  CIIOCOOHOCTEN
O0yJaroumxcs, TMO3HABATEIbHOM aKTUBHOCTH, HCCIIEOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;

e (opmupoBanue  (QYHKIIMOHAIBHOW  TPAMOTHOCTH,  PEICBAaHTHOM
TeOMETPUU: YMEHHE pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKHUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pEalbHBIX KHU3HEHHBIX
CUTYaIUsIX M MPU U3YUYCHUH APYTHX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHUCUMOCTEM M 3aKOHOMEpHOCTEW, (HOpMyIHpOBaTh UX Ha S3bIKE
TeOMETPUM M CO37aBaTh T'EOMETPHUYECKHE MOJENHU, MPUMEHSThH
OCBOGHHBII TE€OMETPUYECKHI ammapar [js pelIeHUus MPaKTUKO-
OPUEHTHPOBAHHBIX  3a7a4y, HUHTEPIPETUPOBaTH M  OLEHUBATH
MOJTyYEHHBIE PE3YIbTATHI.

OTnUYuTEeNHbHON 0COOEHHOCTHIO MMPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYpPC
CTEpEOMETPUU B Hayalleé €ro Hu3y4YeHHs 3aJad, pelIaeMblX Ha YPOBHE
WHTYUTHBHOTO TO3HAHUS, ¥ OMPENeIEHHBIM 00pa3oM OpraHW30BaHHAs paborta
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIHPYET MPOTEKaHNEe MHTYUTHBHBIX MPOIIECCOB, MOTUBHPYET
K JaJbHEUIIEMY U3y4YEHHIO ITPEIMETA.

[Ipenmnourenue oTAaTCA HATIATHO-KOHCTPYKTUBHOMY METOy OOYy4eHMS,
TO €CTh TEOpPETHYECKHE 3HAHWS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
NPEeIMETHO-IPAKTHUECKON  AesTenbHOCTH. Pa3BuTHE  MPOCTPaHCTBEHHBIX
OpPEICTaBICHUN y YdYalluXcsi B Kypce CTepEeOMETPUU MPOBOAUTCSA 3a CUET
pelleHrss 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX O00pa3oB W 3aqady Ha
OTNepHUpPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. Co3jgaHue oOpa3a MPOBOIUTCS



C OMOpPO Ha HATJSAJHOCTb, & ONIEPUPOBAHUE 0OPA30M — B YCIOBHUSAX OTBJICUEHUS
OT HarJISIIHOCTH, MBICIEHHOTO U3BMEHEHUS €r0 UCXOJHOTO COAEPIKAHMS.

OcHoBHBIE copepkaTeiabHble JUHUM Kypca «l'eomerpum» B 10-11
Kiaccax: « MHoOrorpaHHuKm», «IIpsiMple ¥ TUNIOCKOCTH B IIPOCTPAHCTBEY, «Tema
BpalieHus», «BeKTOoppl W KOOpAMHATHI B MpOCTpaHCTBE». PopmHpoBaHHE
JIOTUYECKUX YMEHUMN pacIpeaesieTcs He TOJIBKO MO COAEPKATEIbHBIM JIMHUSM,
HO M 1O rogam oOy4YeHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl.

CopeprxaHue oOpa30BaHusA, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM
ocBoeHHUsl pabouell MporpaMMbl, paclpeneiaCHHbIM [0 TOoAaM OO0y4YeHHs,
CTPYKTypUPOBAaHO TakKUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
HNOHATUSMU U HABBIKAMHU OCYIECTBIIUIOCH MTOCJIEI0BATEIBHO U MTOCTYIATEIBHO,
C coOnIofeHHeM NPUHLHUIA [PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAIUCh B OOLIYyI0  CHUCTEMY T€OMETPHUECKUX  MpEACTaBICHUIN
oOyyJaronuxcsi, paciupsis U yriyonss e€, o0pa3ysl IpOYHbIE MHOKECTBEHHbIE
CBA3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Heaenmo B 10 knacce u 1 gac
B Henento B 11 kitacce, Bcero 3a ABa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITIACC

IIpsimble M VIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 AKCMOMAaTHYECKOM IMOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajulesIbHble M CKpeluBaromuecss npsimelie. [lapamnenbHOCTs NPAMBIX H
IJIOCKOCTE B IIPOCTPAHCTBE: MAapAJUICIBHBIE IPSMbIE B IIPOCTPAHCTBE;
NIapaJUIEIBHOCTD TPEX MPSAMBIX; APAJUIENBHOCTD MPSAMOU U INIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJl MEXKIy NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEH:  MAapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX IUIOCKOCTel. [Ipocrteiinine mNpocTpaHCTBEHHBIE (QUTYypbl Ha
IUIOCKOCTH: TE€TPa’ap, KyO, napajuieenunes; IoCTPOCHUE CEUCHUN.

[leprieHIMKYIAPHOCTH NPSAMOM U INIOCKOCTH: NEPHEHAUKYIISPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMBIE NApAJUIECIBHBIE U MEPIEHAUKYISAPHBIE K INUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOW M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHANKYJIAPHON TUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEKIY NMPAMOU U
IUIOCKOCTBIO; JIBYTPAaHHBIM  YIOJI, JIMHEWHBIA YroJ JBYIPAHHOTO yIJia.
[leprieHaMKynsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MNPSIMOM A0 IUIOCKOCTH, MPOEKIHs (PUrypbl Ha MJIOCKOCTb.
[leprieHIMKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTH ABYX
10cKocTer. Teopema o0 TpEX NepueHIUKYJIIAPaXx.

MHororpaHHuKHU

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJEMEHTBI MHOIOTPAHHMKA,
BBIIIYKJIBIE W HEBBIIYKIbIE MHOTOTPAHHUKH;, pPa3BEPTKA MHOTOIPAHHHUKA.
[Ipu3ma: n-yronpHas mnpu3Ma; TpaHW K OCHOBAHMUA IIPU3MBI;, OpsiMas H
HAKJIOHHasT  NpU3Mbl; OOKOBas W  MOJHAasT  NOBEPXHOCTb  IPHU3MBI.
[Tapayutenenunien, NPSAMOYTOJAbHBIA —MAPAJUICICNIUIIE] W €ro CBOMCTBA.
[Iupamupa: n-yroiapHas nupamMuaa, TpaHd U OCHOBaHUE MUPAMMJIbI; OOKOBAs U
IIOJIHASL IIOBEPXHOCTb NMPAaMHUJIbl; IIPAaBWJIbHAS MW YyCEUYEHHAs MHPAMMIA.
DOneMeHTbl NpU3Mbl U OUpaMuiabl. [IpaBUIbHBIE MHOTOIPDAHHHUKH: IOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHASA MPHU3Ma W NPABUIIbHAA NTHPAMUJA;
OpaBWIbHAs TPEyrojbHas NUpaMHUIa W MPaBWIbHBIM  TeTpa’ap; KyoO.
[IpencraBienre O NPAaBUIBHBIX MHOTOTPAHHMKAX: OKTadIp, HOACKAdIP H
ukocasap. CeueHus Npu3Mbl U TUPAMUJIBIL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, HPSIMOU,
IUIOCKOCTA. DJEMEHThl CHMMETPUHM B NHUPAMHUAAX, MapajulesienuIenax,
IIPaBWJIBHBIX MHOI'OTPAHHUKAX.

Boruncnenne 3J€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, IUMAroHai M, YTJbl.
[Inomanas OOKOBON MOBEPXHOCTH W MOJTHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSMOM MPHU3MBI.
[Tnomans OOKOBOWM MOBEPXHOCTH M TOBEPXHOCTH MPAaBUIBHOM MHpPaMUbI,
TeopemMa O Miomaan yceu€HHol mnupamuasl. Ilonarue o6 o6béme. OOBEM
NIAPAMHUJIBI, IPU3MBI.

[Tonoonsie Tena B mpocTpaHcTBEe. COOTHONIEHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJL.

11 KIIACC



Tesa Bpamuenust

Hunuuapuueckass  MOBEPXHOCTh,  OOpasylolue  WIAHIPUYECKOU
NOBEPXHOCTH, OChb UWJIMHAPUYECKOW MOBEPXHOCTH. LlMnMHIp: OCHOBaHUSA H
OOKOBasi TIOBEPXHOCTh, OOpa3ylomass W OCh; IUIOMAAh OOKOBOW W TIOJHOU
NOBEPXHOCTH.

Konunueckas moBepXxHOCTh, 00pa3yrone KOHUIeCKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHHWYECKOM MNOBEpXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA,
oOpa3ymomas U OChb; IUIONaAhr OOKOBOM W TMOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIoIIHe U BHICOTa; OCHOBAHUS M OOKOBAasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paguyc, AMaMeTp; TUIONIaAb MTOBEPXHOCTH CQephl.
Bzaumnoe pacnonoxenue cgepbl M IMIOCKOCTH; KacaTellbHas IUIOCKOCTh K
cthepe; mromanas chepsl.

N300paxxeHne Tesl BpallleHWs Ha IUIOCKOCTU. Pa3BépTka UMIMHApA U
KOHYyca.

KoMmOvHanmu Ten BpalleHHs M MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
OMHCaHHBIM OKOJO cdepbl; cepa, BNHCAHHASS B MHOTOTPAaHHUK, HIU TEJO
BpAILICHMUS.

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOWcTBa 00HEMOB Ten. Teopema 00
00bEME MPSIMOYTOJILHOTO Tapajiesenunena v ciueactBus u3 He€. O0bEM
WIHHPA, KoHyca. OO0BEM 11apa u miomaab cheps.

[Tonoousie Tena B mpocTpaHcTBE. COOTHONIEHUS MEXKIY ILIOMIAAsIMU
NOBEPXHOCTEHN, 00BEMaMU OT0OHBIX TEIL.

Ceuenust nunuHApa (MapauieJbHO M NEPHEHAUKYJSPHO OCH), CEYEHHS
KOHyca (mapajyielbHOE OCHOBAHUIO M IMPOXOJSIIEE Yepe3 BEPUIMHY), CEUCHHUS
niapa.

BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

BekTtop Ha miuockoctM W B mpocTpaHcTBe. CII0)KEHHE W BBIYWTAHUE
BEKTOPOB. YMHOXKE€HUE BEKTOpa Ha 4YHUCIO. Pa3iiokeHue BEKTOpa MO TPEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBwio mnapamnenenunena. Pemenue 3anady,
CBSI3aHHBIX C MPUMEHEHHUEM IPABWJI JIEUCTBUM C BeKTOpamu. [IpsMoyronbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopamuartel Bekropa. [Ipocrenmme
3a/layd B KOOpJMHATax. YToda Mexay Bekropamu. CkalspHOE NMPOU3BEICHUE
BEKTOPOB. BbluucieHue yrjioB MeEXAy MNOpPSIMBIMU U IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO IPU PELLIEHUH T'€OMETPUUYECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pEe3yJbTaThl OCBOEHUS MPOTpaMMbl Y4eOHOTO MpeaMeTa
«MaTteMaTnka» XapakTepUu3yrOTCs:

I'paknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMH  OOYYalomerocss Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WI€HA POCCUMCKOrO OOIECTBA, MPEACTaBICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHMS PA3TUYHBIX CTPYKTYD,
SABJICHUM, NPOLEAYp TPakJaHCKOro oOmiecTBa (BBIOOpBI, ONPOCHl H TIp.),
YMEHHEM B3aUMOJIEUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIIUSIMU 1 HA3HAYCHUECM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO  POCCUUCKOW  TPaXTAHCKOW  HMJIEHTUYHOCTH,
YBaKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXXEHHUSIM POCCUHMCKHUX MAaTEMAaTUKOB W POCCHUUCKOU
MaTeMaTU4YeCKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B JIPYyTHX
HayKax, TEXHOJIOTHIX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHSI,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKHu U
JNEATEeNIbHOCThI0 YUE€HOr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYUBOTO OYyIyIIETO.

JcTreTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHUPY, BKIIIOYAs 3CTETUKY MaTEMaTHUUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3az7ady, peleHun, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTE€MaTHYECKUM AacCIleKTaM PpAa3jIu4yHbIX BHJIOB
UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPHUMEHSATh MaTeMaTHYECKHUE 3HAHUSA B
MHTEpecax 3/0pOoBOro M 0Oe30macHOro oOpas3a >KU3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO (370pOBOE MHUTAaHHWE, COATTAHCUPOBAHHBIN
PEXKUM 3aHIATHHA U OTIBIXA, PETyJIApHas (Pu3ndecKas akTUBHOCTH); GU3HIECKOTO
COBEPIIICHCTBOBAHWS, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
NEeSTETHHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIO0JIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TPo(ecCHOHATBLHON  ACATENBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccud W pPeaTn30BBIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTH4eCKOMYy OOpa3oBaHHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 33]]ad MAaTeMaTHIEeCKOW HAMPaBIEHHOCTH.

IKOJIOTHYECKOe BOCTITAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYIbTYPhI, TTOHUMAHUEM BIUSHUS
COIMAIbHO-DKOHOMHYECKUX  TPOIECCOB HAa  COCTOSIHHE TMPUPOJHON W
COIMAIBHOW CpEebl, OCO3HAHHEM TJIOOATBHOTO XapaKTepa 3KOJIOTHYECCKUX
npoOieM; OpHUeHTalMe Ha TNPUMEHEHHE MATEMaTHYCCKUX 3HAHWM IS



penieHus 3a1a4d B 00JacTU OKPY’KAIOIIEH Cpelibl, IUVITAHUPOBAaHUS MOCTYIIKOB U
OLICHKU UX BO3MOXHBIX ITOCIEACTBUM I OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKH U OOIIECTBEHHOM MpPaKTHKH,
NOHUMaHUEM MaTEMaTHUECKON HayKH Kak c(hephl UeIOBEYECKOM IeATEIbHOCTH,
JTANoOB €€ pa3sBUTHs U 3HAYMMOCTH U1 PAa3BUTHS LMBUIM3ALUU; OBJIAJACHUEM
SA3bIKOM MATEMATHUKU M MAaTEMaTUYECKOW KYyJIbTYPOH KAaK CPEACTBOM IO3HAHUSA
MHpa; TOTOBHOCTBK) OCYIIECTBIIATH IIPOEKTHYK) M HCCIIEIOBATEIBCKYIO
NEeATEIIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMEBI y4eOHOTO TIpeaAMETa
«MareMaTHka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMETbHBIMU  OCUCMBUAMU, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANIbHbIMU Pe2YNAMUBHBIMU OCUCTNBUIMU.

1) Vwuusepcanvnvie noznasamenvuwvie Oevicmsus, obecneuusaOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NpOYeccos obyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL  OKPYJHCAouje2o  Mupa, HpuUMeHeHue  JI02UYeCKUX,
UCCIe008amenbCKux onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble Jornveckue 1eicTBUS:

e BBISABIISITH u XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTH4eCKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXAY MOHATHUIMU;
dbopmMynpoBaTh ONPENEICHHUS TIOHSTHUH; yCTaHaBJINBAaTh

CYIIIECTBCHHBIN MPU3HAK KIacCU(UKAIINN, OCHOBAHUS JJIsi 0000IICHMS
Y CPaBHEHHUS, KPUTEPUU MIPOBOJIUMOTO AHAIU3A;

e BOCIPUHUMATH, (OPMYTUPOBATH H MPEOOPA30BHIBATH CYXKIICHUS:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, €IUHUYHbBIE, YACTHBIE U OOIIHE;
YCJIOBHBIC,

e BBIABIIITH MATEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBS3M W
npoTuBOpeursi B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npeajaraTb  KPUTEpUM  JUISL  BBIBJICHUS  3aKOHOMEPHOCTEHM U
MIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€NYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIKOUCHUH 110 aHAJIOTUH;

e IMPOBOAUTH  CaMOCTOSITEIbHO  JIOKA3aTEIbCTBA  MATEMAaTUYECKUX
yTBEpXKJEHUU  (mpssMble W OT  MOPOTHUBHOTO),  BBICTPAUBATH
apryMEHTAIUIO, MIPUBOJIUTH MIPUMEPHI u KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CYXEHUS U BHIBOJIBL;

e BBIOMpATH CIOCOO penieHus] y4eOHOU 3amadu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BHIOMpATh HaWOOJee MNOAXOASANIMN C y4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKe 1eCTBUA:

e UCIIOJB30BATh  BOINPOCHl KAaK  HCCIEAOBATEIbCKUNA  WUHCTPYMEHT
No3HaHUs;, (HOPMYITUPOBATH BOMPOCH], (DUKCUPYIOIIHUE MPOTUBOPEUUE,
npo0eMy, yCTaHaBIMBAThH UCKOMOE U TaHHOE, ()OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MMO3UIINIO0, MHEHHE;

e TIPOBOAUTH CaMOCTOSTEILHO CILUTAaHUPOBAHHBIN SKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO



00BbeKTa, SBICHUS, TMPOIECCa, BBHISBICHUIO 3aBHCHUMOCTECH MEXKIY
00BeKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENHLHO  (hOpMyIUpOBaTh OOOOIIEHUS W  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOACHUS, WCCIEIOBAHMS, OICHUBATH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BBIBOJOB M 0000IIEHNI;
MIPOTHO3UPOBATh BO3MOYKHOE PAa3BHUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmeii:

BBISIBJISITH e(DUIIUTHI MH(OPMALIUH, TaHHBIX, HEOOXOAMUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh HMHGOPMALMI0O U3 HCTOYHHKOB  Pa3JIMYHBIX  THIIOB,
aHAJIU3UPOBAT, CUCTEMATU3UPOBATH " MHTEPIIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;
CTPYKTYpUpPOBaTh HH(POPMAIUIO, MPEACTABIATE €€ B PA3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TPapUIECKH;

OLICHWBATh  HAAEKHOCTH  HMHOpPMALIMM MO  CaMOCTOSTEIHHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2) VYnusepcanvuvie KommynuxamueHnwle Oelicmseus, o0becneuusaOm
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCSL.
OOurenue:

BOCIPUHUMATh M (OPMYJIUPOBATh CYXIECHHS B COOTBETCTBHHM C
YCIOBHUSIMM M LEJISIMH OOLIEHMS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pE€HMS B YCTHBIX M INMCBMEHHBIX TEKCTax, JaBaTh
IIOSICHEHMS 110 XOJy PELICHMs 3aJa4¥, KOMMEHTHPOBATH ITOJYyYECHHBINU
pe3ymbTar;

B XOJ€ OOCYXACHHs 3aJaBaThb BOIPOCHI IO CYHIECTBY OOCYXAaeMOM
TEMbI, TPOOJIEMBI, PEIIAEMOM 3aa4l, BbICKA3bIBATh UEH, HALICICHHbIC
Ha TIOMCK DPEUICHUS; COIOCTABIATh CBOM CYXICHUSA C CYKICHUSIMU
JIPYTUX YYaCTHUKOB AHaiora, oOHapyXHBaTh pPa3IdYMe M CXOACTBO
NO3UIIHNI; B KOPPEKTHOU (opMe (OopMyIUpOBaTh pPa3HOINIACUS, CBOU
BO3PAKEHUS,;

NPEACTABIATh  PE3yJNbTaThl  PEIICHMS  3aJa4d, OKCIIEPUMEHTA,
UCCIIEIOBAHMSI, TMPOEKTa; CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHHUS C YY€TOM 3aJad Npe3eHTaUud H OCOOEHHOCTEN
ay IUTOPUHU.

CoTpyaHu4ecTBO:

3)

NMOHMMAaTh W  HMCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyaIbHOH PaOOThI MPHU PEIIeHWH y4eOHBIX 3a/1ad; MPUHUMATh
1HeJdb COBMECTHOM  JIEATENIbHOCTH, IUIAHUPOBATH  OPraHU3AIUIO
COBMECTHOM pPabOThI, pacupenensTh BHUABI padOT, JOTOBAPHBATHC,
o0CyXmaTh TMpOIECC M pe3yiabTaT paboThl; 0000maTh MHEHUS
HECKOJBbKUX JIFOICH;
y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYyKIeHUs, OOMEH
MHEHUW, «MO3TOBBIC IITYPMbD» W WHBIC), BBINOJHATH CBOI YacCTh
paboThl M KOOPAWHUPOBATH CBOW JEUCTBUS C APYTHMH UICHAMU
KOMaH/IbI; OIEHWBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHSI.
Vuueepcanonvie  pecynamuemnwie  Oelicmsus, — obecneuugarom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzanus:



e COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUs 3a/1a4u, BEIOUpATh CIIOCO0
penieHus ¢ y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

perieHuit ¢ yaéTomM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb:

e BJIQJIETh HABBIKAMM [103HABATEIbHOW pe(diIeKcud Kak OCO3HaHUsA
COBEpIIAEMbIX  JIEUCTBHUM M  MBICIUTENbHBIX  IPOLECCOB, HUX
pe3yJIbTaTOB; BIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHus MaTeMaTH4YeCKON 3ajauu;

e TMpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPHU PEIICHUU
3aJlayd, BHOCHUTb KOPPEKTUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa LEIM U YCIOBUSM, OOBSCHATH
NPUYUHBI JOCTUKEHUS WM HEJOCTHXKEHUSI Pe3YyJIbTaTOB JAESATEIbHOCTH,
HAXOJUTh OIIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath NMOHATUAMU: TOUKA, IPsIMasi, TUIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX NPU PEUICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSAMH: NAPAICIBHOCTh U TMEPHEHIUKYISIPHOCTD
IPSIMBIX U TUIOCKOCTEH.

KnaccuduumpoBaTh B3aMMHOE paCHONIOKEHUE MPSMBIX U IJIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JIBYIPAHHBIM YroJl, TPaHU IABYTPAHHOTO Yria,
pedpo BYIpaHHOIO yria; JUHEHHBIN yroa JAByTPaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yrJja.

OnepupoBath MOHATUSIMH: MHOTOIPAHHUK, BBIMYKIJIBIA W HEBBITYKIBINA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUIIbHBI MHOTOTpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB (MHMpaMUJa; MPU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccuduuupoBat  MHOTOTpaHHUKH,  BBIOMpasl ~ OCHOBAaHMS  JJis
Kkjaccuukanuy (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; MpPaBUIIbHBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MbI, TApAJIJIEICIUIE/bI ).

OnepupoBatb MOHATUSAMU: cekyuias IJIOCKOCTb, CEUYCHHE
MHOTOI'PaHHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BHU]
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKHUX BEJIMYMH MO oOpa3uam
WIM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METObI IPU PELICHUN
CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJlad Ha BBIYUCIEHUE PACCTOSHHM MEXKIY
JIBYMslI TOYKaMH, OT TOYKH [0 MPSAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pemiats 3agaun Ha HaXOXKJEHHUE T€OMETPUUYECKUX BEIUMYMH MO oOpasiam
WJIM aIrOpUTMaM, IPUMEHS U3BECTHBIE AHATUTUYECKUE METObI ITPU PEIICHUN
CTaHJAPTHBIX MATEMAaTHYECKHX 3a/a4 Ha BBIYMCICHHE VYIJIOB MEXIY
CKPEIIMBAIOIINMUCS TMPSAMBIMU, MEXAYy NPSAMOM UM IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Bpruucnars 00bEMBI M IUIOHMIAAM TMOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, mHpaMuIa) C TpPUMEHEHHEM (OPMYJ; BBIYHCIATH COOTHOIICHUS
MEX Iy TUIOMAIMU TTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETpPUSI B MPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPUH (UTYPBI.

N3Bnekats, mpeoOpa3oBBIBAaTh W WHTEPIPETHPOBATH HWH(OOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaxX, MPEICTABICHHYIO HA YepTexax
Y PUCYHKaX.

[Tpumensate reomerpuyeckue (HaKThl TSI PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, MNOPEANoiararoluX HECKOJbKO IIAaroB pPELICHUS, €CIU  YCIOBHS
IPUMEHEHUS 33JIaHbI B IBHOU (hopMme.

[IpumeHsaTs nDpoCTEHIIKE NPOTrPpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOaUTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKA3HHU, PACMO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpriMeHATh MTOMy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAIIbHBIC
CUTyallul U NPUMEHSTHh W3YYCHHBIE IOHATUS B IMPOLECCE IOWUCKA PEIICHUS
MaTeMaTU4YeCKd CGHOPMYITUPOBAHHOW MPOOIEMBI, MOJEIUPOBATH peaTbHBIC
CUTyalluM Ha S3bIKE TE€OMETPUHU, HCCIEIOBaTh ITIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM TEOMETPUUYCCKUX TIOHSATHM W TEOpeM, ammapara aiareOpsl;
peuaTh NpakTUYECKUE 3aJ1aud, CBSI3aHHBIE C HAXO0XJICHUEM T€OMETPUYECKUX
BEJIMYMH.

11 KIIACC

OnepupoBarh MOHATHAMH: IMIJIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yroue
MWIMHAPUYECKON  MOBEPXHOCTH;, IWIMHAP;, KOHUYECKAs TOBEPXHOCTD,
oOpa3yrolne KOHUYeCKOW MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

PacmoznaBath Tena BpamieHus (IMIMHIP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPALLIECHHUS.

KiaccudummpoBats B3auMHOE pacroiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHITHSAMH: LIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CETrMEHTA; IapoBOW CJIOM, OCHOBaHME IIAPOBOIO CJOS, BBICOTA
IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boraucnsate 00bEMBI M IUIOIIAAM  TIOBEPXHOCTEH TEN  BpAIICHUS,
Tre€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHK, BIHCAaHHBIM B cdepy u
OMMCAaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpaIlleHusl.

BbI4HcnsaTh COOTHOLICHHS MEXKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMu
NOJO0OHBIX TEJl.

N3o00paxaTts m3ydaemble (UTYPHI OT PYKH U C HMPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrimonHsATE  (BEIHOCHBIE) TIJIOCKHE YEPTEKU W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPHIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKHUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax
Y PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMHU CBOWCTBAMHM OHH
o0nagaror.

[IpuMeHATh NpaBUJIO MapajuIeIenuIea.

OnepupoBaTth MNOHATHAMH: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, yroOJ
MEXAY BEKTOPAMH, CKaJSIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAaHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M INPOM3BENECHHE BEKTOpAa Ha YHUCIO, Yol
MEXIY BEKTOPaMH, CKaJSIPHOE MPOU3BEIEHUE, PACKIAAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh reoMerpuueckue (akThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeAnojaralolMX HECKOJIbKO IIaroB pEHIeHUs, €CIU  YCJIOBHS
NPUMEHEHUs 33aJ]aHbl B IBHOM (opMe.

Pewate npocreiinime reoMeTpuyecKe 3a1a4yn Ha PUMEHEHHE BEKTOPHO-
KOOPJIAMHATHOTO METO/1A.

Pemate 3agaun Ha J0Ka3aTeabCTBO MAaTEMAaTHYECKUMX OTHOUIEHUN U
HaXOXKJEHUE TEOMETPUYECKUX BEJIWYMH MO0 o0pasnaM WIM alropuT™Mam,
IPUMEHSST MU3BECTHBIE METOJAbl MPU PEIIEHUU CTAHIAPTHBIX MATEeMAaTHYECKUX
3azay.

[IpumeHsaTs nDpoCTEHIIME NPOTPaMMHBIE CPEACTBA W AJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTE MpUMEPBHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh Moly4eHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh peabHbIC
CUTyallMM W NPUMEHSTh M3YyUYECHHBIC IMOHATUS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKu CQPOPMYITUPOBAHHON MPOOIEMbI, MOJAEIUPOBATH pEaAbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TE€OMETPUUYECKHX MOHITHH W TEeOopeM, ammapara aireOpsl;
pemiath MPaKTUYECKHE 3aadyM, CBA3aHHBIE C HAXOXKJICHHEM I'€OMETPUYECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
e KosmnuectBo yacos DJIEeKTPOHHbIE
n/ | HaummeHoBaHMe pa3ejioB U TeM IPOrPaMMBbl (npposrre)
- Bceero KP oOpa3oBaTe/ibHbIE
pecypchl
1 BBeneHune B crepeoMeTpurio 10 |
) [Ipsimbie u imocxocm B IIpocTpaHcTBe. [lapamiensHOCTh NPSIMBIX U 1 !
IJIOCKOCTEH
3 [leprieHIUKyYIAPHOCTD NPSMBIX U INIOCKOCTEN 12 1
4 Yrusl MeXAy NPSAMBIMU U IUIOCKOCTAMH 10 1
5 MHoOrorpaHHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 1
7 IToBTOpEeHUE: ceueHus:, pacCTOSHUS U YTIIbI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6




11 KITACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne (uu¢posbIe)
o/ HaumeHoBaHue pa3e0B U TeM NPOIrpaMMbl Beero . 0BpazOBATEILHbIE
pecypchl

1 Tena BpameHus 12
2 OO6bEMBI TEN 5
3 BekTopsl ¥ KOOpAMHATHI B IIPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNe, cUcTeMaTH3alls 3HaHUH 7

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




ITOYPOYHOE INTAHUPOBAHMUE

AKCUOMBI CTCPEOMETPUHN U CICACTBUA U3 HUX

10 KITACC
No KoaudecTBo yacos
JIEeKTPOHHbBIE
n | Tema ypoka Hara nudpoBwIe
/ Bcero KP H3yYeHHUs o0pa3oBaTe/bHbIE
. pecypcesl
OCHOBHBIE NTOHATHS CTEPEOMETPUU: TOYKA, NPAMAsl, INIOCKOCTb,
| npoctpaHcTBo.  [IpaBmwiia  n300pakeHHsT Ha  PUCYHKaX:
U300paKeHHs TUIOCKOCTEH, MmapayieNIbHbIX MPSIMBIX (OTPE3KOB), !
CEpeIUHBI OTpE3Ka
) [TonsaTna: mnepecekaromecs: IUIOCKOCTH, IIEPECEKAIOIINECs
npsiMasi ¥ IMI0CKOCTh !
3 [TonsiTusi: mepecekarouiyecs: IUJIOCKOCTH, IepeceKaromuecs
psiMasi ¥ II0CKOCTh !
4 3HaKOMCTBO c MHOT'OI'PAHHUKAMH, n300paxeHue
MHOTOTPaHHUKOB HAa PUCYHKAaX, Ha IPOEKIIMOHHBIX YePTEKaAX !
5 HauvanbHble cBemeHust o Ky0e W mupamuzae, WX pasBEPTKH U
Mozienu. CeueHus MHOTOTPaHHUKOB !
6 HauvanbHble cBeneHust o Ky0e W mupamuzae, UX pa3BEPTKH U
Mozenu. CeueHuss MHOTOTPaHHHUKOB !
7 [TonsaTne 00 aKCHMOMAaTHYECKOM IIOCTPOEHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX !
g [TonsiTue 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU: !




[lonsiTe 00 akcHMOMAaTHMYECKOM TIOCTPOCHUHM CTEPEOMETPUU:

? AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX !
10 [lonartue 00 aKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIAEACTBUSI U3 HUX !
1 B3aumHOe  pacnonoxeHwe ~— OpsMBIX B IIPOCTPAHCTBE:
IIEPECEKAIOIINECS, TTapaJlIEIbHbIE U CKPELUBAIOLIUECS NIPSMBIE !
[TapamnenpHOCTh OPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
12 | napamienpHble NpsSMBIE B NIPOCTPAHCTBE; MapAJIEIBHOCTh TPEX 1
IPSIMBIX
13 [TapaiyienpHOCT NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
[TapannenbHOCTh NPAMON U TJIOCKOCTH !
14 | VYrasl ¢ coHanpaBI€HHBIMH CTOPOHAMU 1
15 Yroi Mexay NpsSMBIMU B IIPOCTPAHCTBE 1
16 | VYromn Mexay npsMbIMU B IPOCTPAHCTBE 1
17 [TapaninenbHOCTh MITOCKOCTEM: apauiesIbHbIe IOCKOCTH 1
18 | CaBolicTBa napamieabHbIX IJIOCKOCTEH 1
19 [IpocTteiimme mnpocTpaHCTBEHHbIE (UTYpbl Ha  IJIOCKOCTH:
TETpas’p, KyO, napajuieaenune !
20 | IloctpoeHnue ceuenmii 1
21 [Toctpoenue ceuenuit 1
” Konrponbnast pabora mo Tteme "lIpsiMble W MIJIOCKOCTH B
npoctpancTse. [lapaniensHOCTh MPSIMBIX U TUIOCKOCTEH" !
73 [IeprieH UKy IAPHOCTD IPsIMOi U IIJIOCKOCTH:
NEPIEHIUKYJISIPHBIE IIPSIMbIE B IPOCTPAHCTBE !
24 | IIpsimble napasuienabHbIE U EPIEHAUKYIISIPHBIE K INIOCKOCTH 1




25

HpHMI)IC napajiC/IbHbIC U NEPIICHANUKYJIAPHBIC K IINIOCKOCTH

1
26 | IIpusHak NepneHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTU |
27 | IlpusHak NepHeHIUKYJIIPHOCTU NPSIMOM U INIOCKOCTU 1
28 Teopema o0 mpsMON NEPIEHANKYIISIPHOMN TJIOCKOCTH 1
29 | Teopema o npsMoi NEPHIECHANKYIISIPHON TIIIOCKOCTH 1
30 | Teopema o npsMOil NEPIEHAUKYIISPHON IIIOCKOCTH 1

31 [lepneHauKynAp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 TNIOCKOCTH !

0 [lepneHauKynAp M HAKIOHHBIE: PACCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSTHUE OT MPAMOH 10 TNIOCKOCTH !

1 [lepnieHauKynssp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSIHUE OT MPSMOH /10 MIIOCKOCTH !

34 [lepnennukynsip M HaKJIOHHBIE: PAaCCTOSIHUE OT TOYKH 1O
IUIOCKOCTH, PAaCCTOSIHUE OT MPSAMOM /10 INIOCKOCTH !
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOH U INIOCKOCTBIO 1
36 | JIByrpaHHBIN yroJj, JUHEHHBINA yTOJl ABYTPAaHHOTO yIJia 1
37 | /JIByrpaHHBIN yroJ, TUHEHHBIN YroJl AByTPAHHOTO yTria 1

33 [IepnieH UKy IAPHOCTD IIJIOCKOCTEM: IIpU3HAK
NEPIEHIUKYISPHOCTH ABYX IUIOCKOCTEN !

39 [lepnieHIUKYISIPHOCTD IUIOCKOCTEM: IIPU3HAK
NEPIEHUKYJIIPHOCTH ABYX IUIOCKOCTEN !

40 [TepnieHIUKYISIPHOCTD IUIOCKOCTEM: IIPU3HAK
NEPIEHIUKYIJIIPHOCTH ABYX IUIOCKOCTEN !
41 Teopema o TpEX nmeprneHANKYIApax 1




42

Teopema o0 TpEX nepHEeHANKYIISIPAX

43

Teopema 0 TpEX nEpHEHAUKYIISIPAX

44

KonrponbHas pabota no remam "llepneHIuKyIspHOCTb NPSAMBIX
Y TUIOCKOCTEN" U "YTIIbl MEXy MPSAMBIMH U IIJIOCKOCTAMU"

45

[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPaHHUKA,
BBIMYKJIbIE W HEBBINYKJIble  MHOTOTPAaHHMKH;  pa3BEPTKa
MHOTOTpaHHHUKA

46

[Ipu3ma: n-yroimpHas nOpu3Ma; T'PAaHW W OCHOBAHUS IIPU3MBI,
npsiMasi 1 HaKJIOHHAs IPU3MbL; OOKOBasi M MOJHAasl TOBEPXHOCTh
IIPU3MBI

47

[Mapannenenuren, nPsIMOYTOJbHBIA MapajUieJenunes; M ero
CBOWCTBA

48

IIupamupa: n-yrosbHas nUpamMuaa, TIpaHd U OCHOBAHHUE
NUpaMupl; OOKOBasi M IOJIHAS IIOBEPXHOCTh MHPaAMUBL;
[IpaBUJIbHAS U yCEUEHHAs IMPAMUIA

49

[lpaBunpHBIE ~ MHOTOTPAaHHUKW:  TOHSTHE  NPAaBUIBHOTO
MHOTOTPaHHHKA; NPaBUJIbHAS MPU3Ma M MPaBUWIbHAS MTUPAMH]A;
NpaBWIbHAS TPEYrojbHas MHpaMUAAa W MPABUIBHBIA TETPadp;
KyO

50

[IpeacraBneHre O TNPABUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
JOJICKadAPp U UKOCAIP.

51

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH,
OpsIMOM, TJIOCKOCTU. OJIEMEHThl CHMMETPUHM B NHpaMuiax,
napasuiesienune1ax, NpaBUIbHbBIX MHOTOIPaHHUKAX

52

Borunicnienue 371€MEHTOB MHOTOTPaHHMKOB: pEOpa, IuaroHailw,
YIJIBI




[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM IOBEPXHOCTH

53 OpsIMOMl  TIPU3MBI, ITUIONIAJh OCHOBAaHHM, TeopeMa O OOKOBOM 1
MOBEPXHOCTH MPSIMOU TIPU3MBI
[Tnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPaBHILHOU

54 | nuwpamuael, TeopeMa O IUIOMAAM OOKOBOW TOBEPXHOCTH 1
YCEUEHHOU MUPAMUIBI

55 | KontponsHas pabora no teme "MHOrorpaHHuKu" 1

56 | Ilonsarue o0 o0BEMeE 1

57 | OOBEM mupamMusl 1

58 | OOBéM nupamusl 1

59 O0BEM TUpaMUIBI 1

60 O0BEM TUpaMUIBI 1

61 O0BEM TIPU3MBI 1

62 | OOBEM MpuU3MBbI 1

63 | OOBEM mpuU3MBI 1

64 | KontponbHas padota o teme "OObEMBI MHOTOTPAaHHUKOB" 1

65 [ToBTOpenue, obo0meHne cucreMarusanus 3Hanuil. [locrpoenne
CEYEHHU B MHOTOTPAHHUKE !
[ToBTOpEHMeE, 00oO0uIeHNe CUCTEMATHU3ALNS 3HaHUH.

66 Brruucnenue paccTosiHuiA: MKy IBYMsI TOYKaMH, OT TOYKU 0
MpsIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY CKPEIIMBAIOIUMUCS !
PSIMBIMHU

67 | Wroroas KoHTpoOJbHAs paboTa 1

68 IToBTOpEHME, 00001menne cucTeMaTu3alus 3HaAHUH. 1

Brruncienue YIJIOB: MCXKAY CKPCIIMBAOIIMMUCA TIPSIMBIMH,




MEXIY NpPSIMOM M IUIOCKOCTBIO, JABYTPaHHBIX YIVIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

68




11 KITACC

Ne
n
/m

Tema ypoka

KoaunuecTBo yacoB

Bcero

KP

Jara
U3ydeHmust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cbhepa w mmmap: meHTp, paauyc, IUAMETpP; IUIOMIAIh
MMOBEPXHOCTHU Chephl

B3zanmuoe  pacmonoxenue  cpeppl U IUIOCKOCTH,
KacaresibHasl IJIOCKOCTh K cepe; momaasb chepsl

N3ob6paxenue chepsr, mapa Ha maockoctu. CeueHus mapa

Hunuuapuyeckas MIOBEPXHOCTH, oOpa3zyromiue
[WIMHAPUYECKOW TOBEPXHOCTH, OCh IMIUHIPUYECKON
MIOBEPXHOCTU

Hunmuaap:  ocHOBaHMST W OOKOBasi  MOBEPXHOCTb,
oOpasyrmas # OCh;, IUIONAAh OOKOBOW U TIOJHOM
MOBEPXHOCTH

MN3o0Opakenne mwIMHIpa HAa IUIOCKOCTH. Pa3BépTka
IUATUHIPA. Ceuenus MAIMHAPA (TUTOCKOCTEIO,
MapajuieTbHOMN WIIA NMEePIEHIUKYIIIPHOU OCH IMIJIHH]IPA)

Konnueckasi mOBEepXHOCTh, oOOpa3ylolue KOHHYECKOU
MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOU MOBEPXHOCTH

Konyc: ocHOBaHMe M BepliuMHa, oOpasylolias U OCb;
IUIOIIAb OOKOBOM U TIOJTHOM MOBEPXHOCTH

Yceu€HHBI KOHYC: 00pa3yrolire U BBICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTh




N300paxenne koHyca Ha miockocTu. Pa3Béprka KoHyca.

10 CeueHus koHyca (IJIOCKOCTHIO, TTApaJIEIFHON OCHOBAHHUIO,
Y TJIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPIIUHY )

11 KoMOuHamwst Ten BpanieHus: © MHOTOTPaHHUKOB

12 MHororpaHHuK, ONHUCAHHBIA OKoJO cdepsl; cdepa,
BIHCaHHAsl B MHOTOTPAHHUK HJIU B TEJIO BPAILICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Te

14 O06bEM muMHIpa, KOHYCa

15 O0BéM 1apa u mwiomaab ceps

16 [Tomo6ubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKAY
TUIOMIAISIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX TEI

17 Kontponbnas pabora mo Ttemam "Tema BpameHus" u
"O6bemsl Ten"

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO

71 Pasnoxkenne BekTopa 1O TpEM ~ HEKOMIUIaHAPHBIM
BekTopam. [IpaBuino mapannenenumnena

2 Pemenune 3agauy, CBA3aHHBIX C MPUMEHEHHUEM IIPABHII
JIEUCTBUI C BEKTOpaMHU
[IpsimoyronpHasi cucTeMa KOOPAMHAT B TIPOCTPAHCTBE.

23 Koopaunatet  Bektopa.  Ilpocreiimme — 3amaum = B
KOOpJIMHATAX

24 VYron wmexnay Bekropamu. CkajasipHO€ MNPOU3BEICHUE

BEKTOPOB




25 Brrancrenue yrioB MeXy IpSMBIMH U THIOCKOCTSIMA 1
26 KoopannaTHO-BEKTOPHBIIH METOA npu peleHnn
reOMETPHUECKUX 3aj1au !
7 KontpomnbHas pabota no teme "BekTopsl 1 KOOpAHHATHI B
npocTpaHcTse" !
)3 [ToBTOpenne, 0000IIEHUE U CHUCTEMaTH3alMs 3HAHUU.
OcHoBHbIE QUTypHl, HaKThl, TEOPEMBI Kypca IJIaHUMETPUU !
79 [loBTOpenue, o00o00OIIEHHE U CUCTEMaTHU3alMs 3HAHUM.
OcHoBHblIe GUTYPBI, PaKThl, TEOPEMBI Kypca IUTAHUMETPHUH !
30 [loBTopenue, oO0OOIIEHWE W CHUCTEMAaTH3alUsl 3HAHUM.
3a1auu MIIAaHUMETPUU M METOJIBI UX PELICHHUS !
31 IloBTOpenue, o0OOIIEHHE U CHUCTEeMaTH3alUsl 3HaHUIL.
3a1auu MIaHUMETPUU U METO/Ibl UX PELICHUs !
1 IloBTopenue, o0oOIIeHHWE U CHUCTEeMaTU3alusl 3HaHUIL.
OcHoBHbIE QUTypHl, HaKThl, TEOPEMBI Kypca CTEPEOMETPUU !
33 Hroroas koHTpoabHas paboTa 1
34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3aIUs 3HAHUHT 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
* Marematuka: anrebpa v Hauajga MaTeMaTUYeCKOro aHaiusa, reometpus. 'eomerpust, 10-11 knaccsl/ Atanacsu JI.C.,

byty30B B.®., Kagomues C.b. u npyrue, AkunonepHoe o6mecto «M3narensctBo «IIpocsenienue

METOANUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

https://resh.edu.ru ,

https://edu.skysmart.ru/,

https://nsportal.ru/ ,

https://infourok.ru/,

https://multiurok.ru/

http://reshuoge.ru

https://myschool.edu.ru/



https://resh.edu.ru/
https://myschool.edu.ru/
http://reshuoge.ru/
https://multiurok.ru/
https://infourok.ru/
https://nsportal.ru/
https://edu.skysmart.ru/
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