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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro ypoOBHS s
oOyvaromuxcs 10 -11 kmaccoB paspabotaHa Ha ocHoBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOI'O CTaHJapTa cpeaHero oodiero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, TPEIBABIAEMBIX K
MaTeMaTH4eCKOMy OOpa30BaHMIO, W TPAIUIMN POCCUMCKOTO OOpa3oBaHUS.
Peanuzanmst mporpaMMbl 00€CIICUMBAET OBJIAJACHUE KIFOUEBBIMUA KOMIICTCHITUSIMH,
COCTaBJISIFOMIMMH OCHOBY [IJISI CaMOPa3BUTHUSI W HEMPEPBIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIBbTYPHOTO, JMYHOCTHOTO W TO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUHM Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHus OOYCIIOBJICHa IPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3YJIbTATOB OOYYCHHUS T€OMETPHUH B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydYaroImmxcs, (OpPMHPOBaHUS (PYHKIIMOHAJTBHON MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUYEHUS APYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTne y oOydaromumxcs
NPAaBWIBHBIX MPEACTABICHUM O CYIIHOCTH U TMPOUCXOKICHUH T€OMETPUUYECKUX
a0CTpakiMii, COOTHOIIEHWH pEaJbHOTO W HIEATBHOTO, XapaKTepe OTpaKeHHs
MaTEMaTUYECKOM HAyKOW SBJIEHUH U TMPOIECCOB peaJbHOTO MHUpa, MECTE
r€OMETPUU B CHUCTEME HayK M POJId MAaTEMATHYECKOTO MOJEIHPOBAHUSA B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHUS
yUYalIuxcsi, a TaKXKe KadyeCTB MBIIUICHHUS, HEOOXOIUMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OqHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak O0OecmeuynBaeT BO3MOXKHOCTh H3YYCHHS Kak
JUCITUIUIMH €CTECTBEHHO - HAYYHOW HANPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlorndeckoe WMbIIUIeHHE, (QopMuUpyeMoe MpU HM3YYCHHH OO0YYarOIIMMUCS
MOHATHUIUHBIX OCHOB T€OMETPUHU U TIOCTPOCHHUH IEMOYKH JIOTUYECKUX YTBEPKICHUHN
B XOJIe PEIICHHS TEOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTATh M OIMPOBEPraTh
TUTOTE3bl HETIOCPEJCTBEHHO HCIIONB3YIOTCA TPH PEIICHUU 3a7a4 €CTECTBEHHO -
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O0JaCTSIX NEATeTbHOCTH dYenmoBeka. OpHEeHTaIus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro conuajgbHoro ObiTus, (opma
OTPaXCHUS OKPYXKAIOIIETO MHpPA, YCIOBUE YCIIENTHOTO TMO3HAHWUS M AKTHUBHOTO
npeoOpa3oBanuss  AceHcTBUTENbHOCTH.  OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BHUABI YYEOHONM W TPYAOBOM AEATEIBLHOCTH,



ABJIAETCS OAHUM M3 NPO(ECCHOHATBHO BAXKHBIX KAaYEeCTB, MO3TOMY aKTyasjbHa
3a7aua (QOpMHUPOBaHUS Yy OOYYAIOMIMXCS MTPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpA3HOrO0 MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenust mporpammbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OydeHuss - oOmeoOpa3oBareIbHOe U OOLIEKYJIBTYpPHOE pa3BUTHE
oOy4aromuxcs yepe3 ooecrieueHne BO3MOKHOCTH MTPUOOPETEHUS U UCTIONb30BaAHUS
CUCTEMaTHYECKUX TEOMETPUYECKUX 3HAHUHW M  JCUCTBUM, CHEUUPUUHBIX
r€OMETPUH, BO3MOXXHOCTH  YCHEHIHOIO  MPOAODKEHHs  o0pa3oBaHUA 110
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpud Ha 0a30BOM YpOBHE TNpeIHa3Ha4Y€Ha IS
oOy4aromuXxcs CpeHEeN IIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYAHEHUM
Ha YpOBHE OCHOBHOTO o0miero oOpaszoBaHusa. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH 00IIIME€ MATEMATUYECKUE YMEHHUS, CBSI3aHHbIE CO
cnenuUKod TeOMETPUU U HEOOXOJUMBbIEe JJIsl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YUUTh F'€OMETPUIO OoJiee TIIyOOoKo, eciiu
B JajbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUSX B
npo¢eCCUOHANTBHOMN AESITETbHOCTH.

JIOCTM)KEHHE L€ OCBOEHHUS IpOrpaMMbl 00€CHeuMBAETCS peIICHUEM
COOTBETCTBYIOIMX  3adad. llpuopuTeTHeIMM 3ajadyaMM  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBIsiroTCS :

* (opMHUpOBaHHE TMPEACTABICHUS O TEOMETPUHM KaK YacTH MHPOBOI

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

* ($opMUpOBaHUE MPEJICTABICHHUS O MHOTOTPAaHHUKAX U TeJIaX BpallleHUs! Kak
O BaXHEHIIMX MaTeMaTUYeCKUX MOJENSAX, MO3BOJISIOIIUX OINUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MHUPA;

* (opMUpOBaHHE YMEHMsS paclO3HABaThb Ha 4YepTEkKax, MOJICNIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

* OBJAJICHHE METOJAMM PELIEHHUs 3a]ad Ha MOCTPOCHMSI Ha M300PAKEHMSIX
IPOCTPAHCTBEHHBIX (HUTYD;

* (opMHUpPOBaHHE YMEHHUS OINEPUPOBaTh OCHOBHBIMH MOHATHSIMH O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

° OBIAJCHHE  AJIrOPUTMAMH  pEIICHHUS  OCHOBHBIX  THUIOB  3ajad;
GopMupoBaHue  yMEHHUS TNPOBOJUTH  HECIOXKHBIE  JOKa3aTelbHBIC
pacCyKIeHusi B XOJ€ PEIICHHs CTEPEOMETPUYECKHX 3aJad M 3a1ad C
NPaKTUYECKUM COJIEpPIKaHUEM;

* pa3BUTHE MHTEIJUICKTyaIbHBIX U TBOPUYECKUX crocoOHOCTEH
oOydarommxcs, IO3HABATEJIbHOM  aKTUBHOCTH,  HMCCIIEI0BAaTEIbCKUX
YMEHUN, KpUTHYHOCTH MBIIUICHHUS;



* (popmupoBanue HYHKIMOHATLHON IPAMOTHOCTH, PEJIIEBAHTHON F€OMETPHHU:
yMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHITUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX >KU3HEHHBIX CHUTYAlMSIX M MPU U3YUYCHUU
IPYTrUX  y4eOHBIX  NPEAMETOB,  MPOSIBICHUS  3aBUCHUMOCTEN U
3aKOHOMEPHOCTEH, (POPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO37aBaTh
FEOMETPUYECKHUE MOJEIN, TMPUMEHSATh OCBOCHHBIM T'€OMETPUUYCCKUIMA
amnmapar TSt penieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAn4uTeNbHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOYEHUE B KypPC
CTEpPEOMETPUH B Hauaje ero u3y4eHus 3ajay, peiraeMbiX Ha YpOBHE HHTYUTUBHOTO
MO3HaHMS, U ONpPEACIIEHHBIM O0pa3oM OpraHu30BaHHash paboTa HajJ HUMHU, UYTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W  TMPOCTPAHCTBEHHOT'O MBIIUICHHUS,
CTUMYJIMPYET POTEKAaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEUIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTmaéTcss HArISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CTh TEOPETUYECKHE 3HAHMS MUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JeATeIbHOCTU. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
ydaluxcs B Kypc€ CTEPEOMETPUM IPOBOAMUTCS 3a CUET pELICHHsS 3aJad Ha
CO37aHMe  TPOCTPAHCTBEHHBIX  O00pa3oB M  3aJady HAa  ONEpUpPOBAHHE
IPOCTPAaHCTBEHHBIMU 0Opa3amu. Co3manue oOpa3za MPOBOAMUTCS C ONOPOH Ha
HATJITHOCTh, a OIEpUpPOBaHHE O00pa3oM - B YCIOBUAX OTBJICUEHHS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUsI.

OcHoBHBIE conepkatenbHble JTUHUU Kypca «I'eometpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMpie U MIOCKOCTH B MPOCTPAHCTBEY, «Tejia BpaleHus»,
«BeKTopbl M1 KOOpAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUU
pacrpenensieTcs HE TOJBKO IO COAEPKATENbHBIM JIMHUSM, HO M 1O TOJaM
0o0ydeHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3ybTaTaM
OCBOCHHS paboueld MporpamMMbl, pacmpenenEHHBIM 1O TojJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM o00pa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUYECKUMHU
MOHATUSAMHU U HaBBIKAMHU OCYIIECTBISIOCH MOCIJIEIOBATEIBHO U MOCTYNATENBHO, C
COOJIFOICHUEM TPUHIIUIA MPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUYAJIUCH B
OOIIyI0 CHUCTEMY TE€OMETPUUYECKHX MPEACTABICHUN OOydYaroImuXcs, pacuiupss u
yriyossisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3ydenne reometpum orBogutcs 2 yaca B Heaento B 10 kimacce u 1 gac B

Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTUYeCKOM MOCTPOEHUH CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue IMpsMBIX B IIPOCTPAHCTBE: IEpPECEKarolmecs,
napajuleJIbHblE M CKpEIIMBaroOIIUecs TMpsMble. llapamyienbHOCTh NPSIMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: IapajUleibHbIE MpPsMbIE B  IIPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSMBIX; MAPaUIEIBHOCTh IIPSAMOU U IIJIOCKOCTH. YTIBI C
COHANPaBJIECHHBIMU CTOPOHAMM; YroJl MEXIAy MpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM IapaJijiejbHbIC IIJIOCKOCTH; CBOMWCTBA
napajuleNibHbIX  MIockocTei. Ilpocreiiiue mnpocTpaHCTBEHHBbIE (QUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpPOeHUEe CeYSHHIA.

[lepneHAUKYISPHOCTh NPSIMOM U IUIOCKOCTH: NEPNEHAUKYJIAPHBIE MPSMbIE B
OPOCTPAHCTBE, NPSMBIE MapajulelibHble W MNEPHEHAUKYISPHbIE K IJIOCKOCTH,
IPU3HAK MEPHEHAUKYISIPHOCTH TMPSIMOM U INIOCKOCTH, TeopemMa O MNpsMOu
NEPIECHAUKYISPHON IUIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YIrOJl MEXIY IPSAMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  YIroOJI, JIMHEWHBIM yrojl  JABYIPAHHOI'O  yIJIa.
[leprieHAUKYIISIp ¥ HAKJIIOHHBIEC: PACCTOSIHUE OT TOYKH 1O INIOCKOCTH, PACCTOSIHUE
OT MPSIMO# 10 TUIOCKOCTHU, MPOEKITUs (PUTYpHI Ha TIIOCKOCTh. [leprneHnuKkyaspHOCTb
IUIOCKOCTEU: MPU3HAK MEPIECHAUKYISAPHOCTA ABYX IUIOCKOCTEW. Teopema o TpEx
NEPIICHAUKYJIISAPAX.

MHoOrorpaHHuKu

[ToHAATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKIIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKY; pa3BEPTKAa MHOrOrpaHHuKa. [Ipusma: n- yronpHas
npu3Ma; IpaHd U OCHOBAHMS MPU3MBL; MpsSAMas U HAKJIOHHAs MPU3MbI; OOKOBasi U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [lapamienenunen, IPSIMOYTOJIbHBIN
napajuleJIenunes; U ero cpoucrsa. Ilupammpma: n-yrosbHas nupamMuaa, TPaHU M
OCHOBaHHE MHUpaMubl; OOKOBas U MOJIHASL TOBEPXHOCTh MUPAMU/IbL; PAaBUIbHAS U
yCeu€HHass NOHUpaMujaa. OJEMEHTbl MNpuU3Mbl M nupaMuiel. [IpaBuiibHbBIE
MHOTI'OTPAaHHHUKHU: TIOHSATHE IPABWIBHOTO MHOTOIDAHHHUKA; IIPaBWJIbHAS IpU3Ma H
MpaBWIbHAS NHUPAMHUIA; TPABUIIbHAS TPEYrOJbHAS NUpPaMHUAa W IPaBUIbHBIN
TeTpa’ap; KyO. IlpeacrtaBieHwe O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTajp,
nojieKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpusi B NPOCTPAHCTBE: CUMMETPUsS OTHOCUTEIBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJIEMEHTbl CUMMETPMH B  INHPAMHAAX, lapajulesIenuneaax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 371€MEHTOB MHOTOTPAHHUKOB: pEéOpa, IuaroHaiav, YIJIbL.
[Inomaasr OOKOBOM NOBEPXHOCTH M IMOJHOM TOBEPXHOCTU MPSMOW MPU3MBI,
IUIOIAJAb OCHOBAaHHM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOW NPU3MBIL
[Inomaas GOKOBOW MOBEPXHOCTU U MOBEPXHOCTHU MPaBUIBHON MUpPaMHIbI, TEOPEMA
o miom@anu yced€éHHoW mnupamuabl. [loHsitue 06 00bEmMe. OOBEM mNHpaMUIbI,
IIPU3MBL.

[TogoOuble Tenma B mpoctpaHcTBe. COOTHOLICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue UTUHIPUIECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON TOBEpXHOCTH. [lunmuHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3yrwoIass W OCh;, IUIONIaAh OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOCTH. KOHyC: OCHOBaHUE U BeplInHA, 00pa3yroIias
U OCh, IUIOIIaJh OOKOBOW U TIOJHOHW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyroIue U BbICOTa; OCHOBAHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUaMETp; IUIOMIAIb MOBEPXHOCTU CeEpHI.
B3anMHoOe pacnonoxkenue cepbl U TUIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
I0a b cephl.

N3o0paxkenue e BpallleHus Ha TUIOCKOCTH. Pa3BépTka MUIIMHApA U KOHYCA.

KomOunamuu Tenm BpameHWss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OmMHMCaHHBIH OKoJIO cdepbl; cdepa, BOHCaHHAS B MHOTOTPAHHHUK, WM TEJO
BpaIllCHUS.

[Tonsite 06 06béMe. OCHOBHBIC CBOMCTBAa 00BEMOB Ten. Teopema 006 00bEME
MPSMOYTOJILHOTO Tapaiienenunena u cieactsus u3 He€. OO0BEM IMIMHIpA,
konyca. O0béM mapa u miomass chepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi 1muiauHApa (MapauielibHO W MEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajieIbHO€ OCHOBAaHMIO W MPOXOJSIIEe YEpe3 BEpIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha miiockocT U B npocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha uuciio. PaznoxeHune BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTtopaMm. IlpaBwio mnapamwienenunena. Pemienwe 3agad, CBA3aHHBIX C
NPUMEHEHHEM TNpaBWJl JIEUCTBUM C BekTopamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpocTpaHcTBe. Koopaumuatel BekTopa. Ilpocrteiimme 3amaun B
KOOpJMHATax. YTrojd Mexay Bekropamu. CKalsipHOE MpPOU3BEIEHUE BEKTOPOB.
Bbrunciienue yrioB MeXIQy NPsIMBIMH U IUIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUU T€OMETPUUYECKUX 3aau.



IINIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO TpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UITUU 00YUAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHa POCCHUHCKOrO OOIlecTBa, MPEJICTAaBICHHUEM O
MaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUI,
OpoUeayp TpaxaaHCKOro obmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COLUAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPAKIAHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY U HaCTOSAIIEMY POCCUMCKONW MaTeMaTHKHU, IIEHHOCTHBIM OTHOIIICHUEM K
JOCTH)KEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTHUYECKOM IIIKOJIBI,
K HCIIOJIb30BAaHHUIO 3THX JIOCTHIKEHHH B APYrMX HayKaX, TEXHOJIOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEM POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEIEHUS,
CBA3aHHOIO C MPAKTHYECKUM MIPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIKOYAs ICTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUN, PACCYKACHUN; BOCTIPUUMYNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO yMEHUS TPHUMEHSATh MaTeMaTHYeCKHUE 3HAHUS B
WHTEpEcax 3I0POBOTO W 0€30macHOro o0pasza KH3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (340pOBOE IMHUTAHHE, COATAaHCHPOBAHHBIA PEKUM 3aHATHU H
OTJbIXa, peTyisipHas Gpu3nyeckasi akTHBHOCTH); (PM3HMUECKOTO COBEPIIICHCTBOBAHUA,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K
paznu4HbIM  chepaM  MPOPECCHOHANBHON  NMEATEeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymieil mnpodeccu W peaau30BbIBATH COOCTBEHHBIE JKW3HEHHBIC IUIAHBL;
FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHUI0 U



caMOOOpa30BaHUIO HA MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIEHHOCTH.

IKO0J0rH4ecKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBIO JIKOJOTMYECKOM KYJIbTYpPhl, MOHUMAHHEM BIUSHUS
COIMATbHO-?KOHOMUYECKUX TMPOIECCOB HAa COCTOSHHE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HaHUEM TJIO0AJIBHOTO  XapakTepa HSKOJOTMYECKUX MPoOJeM;
OpUEHTAIIME HAa TPUMEHEHHE MaTeMaTHUUYEeCKUX 3HAHUW [JIs pelieHus 3aj]ad B
o0JlacTU OKpY’KalIIel cpeibl, I[UIAHUPOBAaHUS TOCTYNKOB © OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHMS: _

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKu ¢  OOIIECTBEHHOW  MPAaKTUKU, TMOHUMaHUEM
MaTeMaTHYEeCKON HayKd Kak cdepbl 4YeJIOBEUECKOH MESITeIHHOCTH, JTanoB €&
Pa3BUTHS W 3HAYUMOCTH JUJIS DPA3BUTHS ITUBUIIM3AIMU;, OBJIAJCHUEM S3BIKOM
MaTeMaTHKA W MaTEeMaTHUYEeCKON KyJIbTYpOHW KakK CpEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYH) M HUCCIEIO0BATEILCKYIO JEATCIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yNbTaThl OCBOCHHUSI MPOTrpaMMbl yueOHOTO IpeaMeTa
«MaremaTtuka» XapaKkTepPU3YyHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBLMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuusepcanvuvie  nosmasamenvnvle  Oelicmeus, — obecnevusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECco8 o00yuanwuxcsa (oceoeHue
Memo0o08  NO3HAHUA  OKpyxcamowe20  Mupa,  NpUMeHeHue  JI02UYEeCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBIBIISATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATUYECKUX
O00BEKTOB, TOHSATUN, OTHOIICHUW MEXIY TMOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHATUM; YCTaHABIMBAaTh  CYIIECTBCHHBIH  MPHU3HAK
KIaccu(UKaIi, OCHOBAaHUS Il OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

* BOCIOpUHUMATh, (QopMymupoBaTh ©  MPEOOPa30OBBIBATH  CYXKICHHUS:
yTBEPJIUTEIbHBIE W OTPHUIIATEIbHBIC, CIUHUYHBIC, YACTHBIE M OOIIHE;
YCIIOBHEIE;

* BBISBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;
mpemyiaraTh ~ KPUTEPUU  JJII  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;



JieNaTh BBIBOABI C HCIOJNb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUI 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSTENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (MpsAMbIE U OT MPOTUBHOIO), BBICTPAUBATH APTYMEHTALIUIO,
OPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHL; OOOCHOBBIBATH COOCTBEHHBIE
CYXKII€HUS U BBIBOJIbI;

BbIOMpaTh crHocoO pemieHus y4eOHOM 3aaaud (CpaBHHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMpaTh HauboJee TMOAXOMAMUN C Y4ETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciien0oBaTe/IbLCKUE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOPEUYUE, MpodsIeMy,
yCTaHABIMBaTh  HCKOMOE€ W  JIaHHOE, (OpMHUPOBATh  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCTIEPUMEHT,
UCCJIEIOBAHHWE TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBJIEHHUSA, TMPOLIECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXAY
00BEKTaMH, SIBJICHUSIMH, POIIECCAMU;

CaMOCTOATENHHO (HOPMYIMPOBATh 00OOIEHUS M BBIBOJBI 1O pe3yibTaTaMm
POBEIEHHOTO HAOJIONCHUSI, HMCCIEIOBAaHUS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IIPOILIECCA, A TAKXKE BBIIBUIATH
IPEATOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

2)

BBISIBIIATH Ie(UIINTHI HHPOPMAIINH, TaHHBIX, HECOOXOIMMBIX JIJIT OTBETA Ha
BOIIPOC U JJIS PEIICHUS 3a]1a4H;
BBIOMpaTh  WHGOPMANMIO W3  WCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH MHGOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,
CTPYKTYpHpPOBaTh MHGOPMAIIHIO, MPEACTABIATH €€ B pasNu4HbIX (hopmax,
WLUTIOCTPUPOBATH TPadUUECKU;
OIICHUBATh HaJEKHOCTD uHbopMaIuu o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie  KOMMyHuKamueHuvle  Oelicmsus,  0Oecneyusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUJUXCSL.
Oo0menue:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUIMU
U LeJSIMU OOIIEHUs;, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY
3peHUsI B YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOAY
pelIeHus 3aa41, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yJbTaT;



B X0JI¢ 00CYKJI€HUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXkKIaeMOIl TEMBI,
poO0IeMBbl, pelaeMoi 3a1a4u, BbICKa3bIBAaTh UJI€H, HAIICJICHHBIE HAa MTOUCK
pElICHMs; COMNOCTaBIATh CBOM CYXKIEHUS C CYXICHUSIMU JPYTUX
YYaCTHUKOB Juanora, oOHapyKMBaTh pa3jiMylMe U CXOJCTBO MO3MUIUH; B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIsATh  PE3yNbTaTbl  pPEIIEHUS  3aJaud,  JIKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  MPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  ¢opmar
BBICTYIIJIEHUS C YYETOM 3aJ]]a4 MPE3EHTALMHN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON Y UHIUBUAYaTIbHOU
paboThl MpHU pelIeHWH Y4eOHBIX 3a]ay; NPUHUMATHh LEJIb COBMECTHOM
NEeSTeNbHOCTH, IUIAaHUPOBaTh  OpPraHU3aldI0  COBMECTHOM  paboThl,
pacnpenensiTh BUABI padOT, JOrOBapHBATHCSA, OOCYXKIaTh MPOLECC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBLIX opMax paboThl (00CyX1eHHUs, OOMEH MHEHU,
«MO3TOBbl€ MITYPMbD» U HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C JPYrUMU WICHaMH KOMAaHJbI;
OLIEHMBAaTh KAa4yeCTBO CBOEro BKJIaJa B OOIMIMHM HPOAYKT IO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOIECHCTBHSL.

Vuueepcanvnuvie pezcynamugHble oeticmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH TUIAH, aJITOPUTM PEHICHHSI 33]]au, BRIOMPATh CIIOCO0 pemieHus
C y4€TOM WUMECIOIIMXCS PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUH C yUETOM HOBOM
uH()OpPMAaIIHH.

CaMOKOHTPOJIb:

BJIQ/JICTh HABBIKAMU IIO3HABATENbHOW pediekcur Kak OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUUA U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHoco0aMu CaMONPOBEPKH, CaMOKOHTPOJIS Mpouecca U
pe3yJibTaTa pelIeHUs] MAaTEMAaTUYECKOW 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NPH PELUICHUU
3a7]a4i, BHOCUTHb KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMTMOOK, BBISBIICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE peE3yJbTaTa LEJIU U YCIOBUAM, OOBACHITH
IMPUYUHBI JOCTHXKEHUSI WA HE JOCTHXKEHUS PE3YJbTATOB JIESTEIBHOCTH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMas, TUIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPHUH M CIICACTBHS W3 HUX IPH PEIICHHUH
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh NOHATHUAMU: NAPAJUICIBHOCTD U TIEPIICHIUKYIIPHOCTD MPSMBIX
Y IUIOCKOCTEM.

KnaccudumupoBate B3aUMHOE PpAacIONOKEHUE MPSAMBIX W IIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHSAMH: JBYTPAHHBIA yTOJd, TPaHW JBYIPAHHOTO YIJIa,
pedpo IBYTPAaHHOTO YIUIa; JIMHCHHBIM yroy ABYTPaHHOTO yTJia; rpajycHas Mmepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHTBI MHOT'OTPAaHHUKA, MTPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHUKOB (MMHMpaMHJIa; IPU3MA,
NPSIMOYTOJILHBIN MapajuiesienuIes, Kyo).

KnaccudumnupoBate ~ MHOTOrpaHHHKH, BbIOMpass ~ OCHOBaHHWS  JUIA
kiIaccuukay  (BBIMYKIbIE M HEBBITYKJIbIE MHOTOTPAHHHUKHW; MPaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIOHHBIC TPU3MBbI, TAPAIJICIICTIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOEHUSI CEYSHHH, UCTIOIB3YSl METO/I CIEO0B.

Ctpoutrh cedyeHHS MHOTOTPAHHUKOB  METOJOM  CJIEJIOB,  BBHIMOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHW M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BHI
CBepxy, cOOKY, CHU3Y.

Pemath 3a7aun Ha HAXO0XKJIEHHE TEOMETPUUYECKUX BEJIMYMH MO 00pas3iaM WiH
aNropuTMaM, TPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOABl TPH PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTUYECKUX 3aJlad Ha BBIYHUCICHUE PACCTOSHHUA MEXIY JABYMsI
TOYKAMH, OT TOYKH JIO TPSIMOM, OT TOYKH JO IIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS MPSIMBIMHU.

Pemath 3a7aun Ha HAXO0XKJICHUE TEOMETPUUYECKUX BEIIMYMH 1O 00pas3iaM WiH
aNropuTMaM, TPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOABl TPH PEIICHUH
CTaHJAPTHBIX MATEMAaTHYECKUX 3a7Ja4 Ha  BBIUHCIEHHWE YIJIOB  MEXKIY
CKPEIIMBAIONIUMHUCA TPSIMBIMH, MEXIY TPSIMOM U  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Boruncnsate 00bE€MBI M TUIOIIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB (MpHU3Ma,
nMpaMujia) ¢ T[puMEeHEeHueM (GOpMyJ; BBIYUCISTH COOTHOIICHUS  MEXKITY
IJIOIIA/ISIMU TTIOBEPXHOCTEM, 00BbEMaMU TOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATHUAMHU: CHMMETPHS B MPOCTPAHCTBE; LEHTP, OCh U



IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUrypax, MPEeACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensaTe reoMerpuyeckue (HakTbl ISl PEUIEHUS CTEPEOMETPUUECKHUX
3a71a4, IPEAIIOararliuX HECKOJIbKO Iar0B PELICHUs, €CIIA YCIOBUS IIPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

IIpuMeHAT,  mpOCTEHIINME INPOrpaMMHBIE  CpeACcTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

IIprBoAUTE mpHUMEpPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B IIPUPOAEC U
YKU3HU, PaCIO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIyYEHHBIE 3HAHMUS Ha MPAKTUKE: AHAIU3UPOBATH pPEAJIbHBIC
CUTyallUM W NPUMEHATH HW3YYCHHBIC IIOHATUS B NPOLECCE IIOMCKA pELICHUS
MaTeMaTU4YeCKd CHOPMYIMPOBAHHOM TPOOJIIEMBbI, MOJEIUPOBATH pEalIbHbIC
CUTyallUM Ha s3bIKE TE€OMETPUM, HCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUN M TEOpEM, arlrapaTa ajareopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBA3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIIACC

OnepupoBaTh MOHATUSMU: UUIUHAPUYECKAs TOBEPXHOCTh, OOpasyrolue
[WIMHJIPUYECKON  TMOBEPXHOCTH;  IIWJIMHIP;  KOHMYECKass  MOBEPXHOCTD,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TIOJTYUCHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHME CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJOS, BBHICOTA IIAPOBOTO CIIOA;
IapOBOM CEKTOP.

Beruucnars  00BEMBI W MJIOMIAAM  TOBEPXHOCTEH  TeN  BpaIllCHUSA,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAHHHWK, BIIMCAaHHBIH B cdepy u
OMMMCAaHHBIA OKONO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WK TEJO
BpAIICHHSI.

BbIYuCISIT COOTHONMICHUS MEXIY IUIOMIAJSIMUA TIOBEPXHOCTEH M 00BEMaMu
MOTOOHBIX TEJL.

N3o0paxate u3yuyaemble (GUIYpbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TNIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



N3Bnekarb, MHTEpPOpPETUPOBATH U MPEOOpPa30oBbIBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypaX, MPEJICTABICHHYI0 Ha uYepTexkax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbImoNHATE JAEHCTBUSL CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHsTh TpaBUIIO HapaliesienuIeaa.

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, YIOJ MEXKIY
BEKTOpPaMH, CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cymMmMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHUCIIO0, YTOJI MEXKIY
BEKTOpaMHM, CKaJISIPHOE TMPOM3BEJICHUE, paCKIaJblBaTh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTs TeomeTpudeckue (akThl I PEHICHUS CTEPEOMETPUUYCCKUX
3a7a4, IPEAIoararilnX HECKOJIbKO IIaroB PELICHUSs, €CJIM YCIOBUS TPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiiire reoMeTpUYECKUE 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3amaum Ha [10Ka3aTelbCTBO MATEMATHYECKUX OTHOLICHWH U
HaX0XJICHHE TeOMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM aaropuTMam, MpUMEHs s
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumensaTr mpocTEHIIME TPOrpaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHUX 3a1aY.

[IpuBoaUTE NpUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOJE U
KU3HH, pACIO3HABATH NPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJMyYECHHBIE 3HAHHMS HA MPAKTUKE: AHAIM3UPOBATH pPEabHbIC
CUTyallUM W NPUMEHATH HW3YYCHHBIE IIOHATUA B NPOLECCE IIOMCKA PELICHUS
MaTreMaTudeckd C(HOPMYIUPOBAHHOW MPOOJIEMBI, MOJACIUPOBATh peEaTbHBIC
CUTyallUM Ha S3bIKE TIE€OMETPUHM, HCCIEA0BAaTh IIOCTPOCHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKHUX TMOHATUN M TEOPEM, ammapara anreOpsl; pemarb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.
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Kourposnbubie | IpakTuueckue | 00pasoBaTeibHbie
n/n NMPOrpaMmblI Bcero
padoThI padoThI pecypceel
1 B 10 Kommekmus [IOP
BEJICHUE B CTEPEOMETPHIO http://school
[IpsiMBbI€ M TIIOCKOCTH B MPOCTPAHCTBE. Komnexkuus LIOP
2 . 12 1 .
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEH http://school
3 [lepneHMKYISIPHOCTD NPSMBIX U INTIOCKOCTEHN 12 Komretunst LLOP
PHCHAMKYIAP P http://school
4 v 10 1 Koanekmus 1JOP
TJIBI MEKTY IPSIMBIMU U TUIOCKOCTSIMU http://school
5 M 1 1 Komnekmus 1JOP
HOTOTPAHHIKH http://school
) Komnexkmus 1JOP
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 http://school
Konnekuus LLOP
7 IToBTOpEHUE: ceYeHNns, pAaCCTOSIHUS U YTJIbI 4 1 http://school
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
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11 KVIACC

KoJiM4ecTBO 4acoB DAeKTPOHHbIE
(uu¢poswIe)
HaumeHoBaHue pa3ieioB U TeM
Ne n/n Kontpoabusie | Ilpakrnueckue | 00pasoBareibHbie
NMPOrpaMmblI Beero
padoThI padoThI pecypceel
Kommekmus LIOP
Tena BpauieHus 12 http://school
Kommekmus LIOP
OOBEMEI TET 5 1 http://school
Koanekmus IJOP
BekTopsl M KOOPIMHATHI B IPOCTPAHCTBE 10 1 http://school
IToBTOpeHuEe, 0600IIEHNE, CHCTEMATH3AIIHS 5 1 Komnexnus I[IOP
3HAHMH http://school
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJnuecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Kontpoabubie | IIpakTuueckue Aata obpa3oBaTe/bHbIE
Bcecero H3yUYeHMU s
padoThI padoThbI pecypchbl
OCHOBHBbIE MOHSTHS CTEPEOMETPHHU: TOUKA, Kosutekuust [{OP
npsAMasi, II0CKOCTh, IPOCTPAHCTBO. http://school
[TpaBwmita n300paXkeHUsT HA PUCYHKAX: 1
M300paKeHUS TUTIOCKOCTEH, TTapauIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsTusa: nepecekaronuecs MIOCKOCTH, Koanekmus 1JOP
MepeceKaroIIuecs mpsAMas M MIOCKOCTh 1 http://school
[TonsTusa: nepecekaronuecs MIOCKOCTH, Koanekmus 1JOP
[EepeCEKarOIIUECs MpsAMast M IIOCKOCTh ! http://school
3HAKOMCTBO C MHOTOI'PaHHHKAMH, Kosexus [TOP
n300pakeHre MHOTOIPaHHUKOB Ha 1 http://school
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaAX
HauanbHble cBefieHUs 0 KyOe U nupaMue, Kosuekuust LIOP
uX pa3BEPTKU U Mo, CeueHus 1 http://school
MHOTOTPaHHUKOB
HavanbsHble cBeieHus 0 KyOe U mupamue, Koyneknus IJOP
UX pa3BEPTKU U Mojeu. CeueHus 1 http://school
MHOTOTPaHHUKOB
1 Komnexkmus 1JOP

[TousiTHe 00 aKCHOMATHYECKOM
TIOCTPOCHUHU CTCPCOMETPHUN:. AKCUOMBI
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CTEPEOMETPUHU U CIICICTBUS U3 HUX

http://school

[MousiTre 06 AKCHOMATHYECKOM TTIOCTPOCHUH Kosutekuust [IOP
8 CTEPEOMETPHU: AKCUOMBI CTEPEOMETPUH U http://school
CIIEJICTBUS U3 HUX
[MousTHE 06 AKCHOMATHYECKOM TTIOCTPOCHUH Kosutekuust [{OP
9 CTEPEOMETPHU: AKCUOMBI CTEPEOMETPUH U http://school
CIIEJICTBUS U3 HUX
[MousiTHE 06 AKCHOMATHYECKOM TTIOCTPOCHUH Kosutekuust [{OP
10 CTEPEOMETPHU: AaKCUOMBI CTEPEOMETPUH U http://school
CIIEZICTBUS U3 HUX
Koanekmus 1{OP
1 B3anMHOE pacrosioxkKeHHe NPsIMbIX B http://school
IPOCTPAHCTBE: MEPECEKAIOIIUECH,
HapauiebHbIE U CKPEIIUBAIOLINECS TIPSIMbIE
[MapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B Koynekuus IJOP
12 HPOCTPAHCTBE: MapaielbHbIe IPAMbIE B http://school
IPOCTPAHCTBE; MAPAILIEIBHOCTE TPEX
IPSMBIX
[MapasiensHOCTh IPAMBIX M INIOCKOCTEN B Komnexuus LIOP
13 npocrpanctse: IlapaieabHOCTb IPAMOi 1 http://school
IIOCKOCTH
Komnexkmus 1JOP
14 VIibl ¢ COHANpPaBIeHHBIMU CTOPOHAMU htto-ffschool
p
Komnexmus 1JOP
15 Vros Mex1y IPSIMBIMU B TIPOCTPAHCTBE http://school
16 YTr0J1 MEeXKYy IPSIMBIMU B IPOCTPAHCTBE Komtekuus [IOP
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http://school

17 [TapamiensHOCTB IIJIOCKOCTEM: Komnekuus LIOP
napauiebHbIC TNI0OCKOCTH http://school
Kommekmus LIOP
18 CoiicTBa mapayieIbHBIX IOCKOCTEH http://school
[Ipocreiinre npocTpaHCTBEHHbIE (PUTYPHI Komrexumst LTOP
19 Ha TUIOCKOCTH: TETPadp, Kyo, http://school
napasuiesenumnesa
50 . . Komnexnus LIOP
OCTpOEHHE CEUCHUI http://school
. Koanekmus IJOP
21 [TocTpoenue ceuennii http://school
" KonTtponbHas padota o teme "IIpsimbie u Kosexuus [IOP
IJIOCKOCTH B IPOCTPAHCTBE. ) http://school
[TapamienbHOCTh NPSAMBIX U IIJIOCKOCTEH"
[TeprieHAMKYISAPHOCTD MPSIMOU U Komekuust LIOP
23 IUTOCKOCTH: TIEPIICHIUKYJISIPHBIE TIPSIMbIE B http://school
MIPOCTPAHCTBE
o4 IIpsimMbie mapanenbHbie U Komnekuus LIOP
MEePICHIUKYIIAPHBIC K TNIOCKOCTH http://school
o5 [IpsiMble napaienbHble U Komrekuus LIOP
MEPIICHIUKYIISPHBIE K TUIOCKOCTH http://school
26 [Ipu3HaK nepneHauKyISpHOCTH MPSIMOUN U Kosnexmms [OP

IIIIOCKOCTH
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http://school

b7 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U Komnekuus LIOP
TUIOCKOCTH http://school
bg Teopema 0 psIMOM NTEPIIEHUKYIIIPHON Komnekuus L{OP
TUIOCKOCTH http://school
b9 Teopema 0 npsIMOM NTEPIIEHUKYIIAPHON Komnekuus L{OP
TUIOCKOCTH http://school
30 Teopema o0 psIMOI NTEPIIEHIUKYIAPHON Komnexnus LIOP
TUIOCKOCTH http://school
TlepreHauKyIsp ¥ HAKIOHHBIE: PACCTOSHHE Komekuust LIOP
31 OT TOYKH JIO INIOCKOCTH, PACCTOSHHE OT http://school
NPAMO# 0 IIIOCKOCTH
[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHHUE Komekuust LIOP
32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT http://school
MPsIMOM 10 MJIOCKOCTH
[lepneHuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE
PHCHMKYAP p Komnekmus 1JOP
33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT )
. http://school
psIMOM JI0 MIIOCKOCTH
" [lepneHuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHUE Komnexuus LIOP
T TOYKH JI0 TUIOCKOCTHU, PACCTOSIHUE OT
0T 10 . /IO THIOCKOCTH, pacCTOARUE O http://school
MPsIMOM JI0 MIIOCKOCTH
35 VYTIael B IPOCTPAHCTBE: YIOJl MEXAY MPAMOM Komnekuust LIOP
Y TUIOCKOCTBIO http://school
36 JIByrpaHHBbI yroJi, TMHEWHBIA YTOJl Komnekuus [IOP
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JBYTPAHHOIO yIJla

http://school

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj Komnekuus LIOP
JBYTPaHHOTO yTrJjia http://school
[lepneHAUKYISPHOCTD ILIOCKOCTEIH: Komnexuus [JOP

38 MPU3HAK TEPIIEHIANKYISIPHOCTH JIBYX http://school
IJIOCKOCTER
[TepreHMKYISPHOCTD MIOCKOCTEN: Kosexuus [OP

39 NPU3HAK HEPICHIUKYIIPHOCTH BYX http://school
IJIOCKOCTEN
[lepreHMKYISPHOCTD IUIOCKOCTEI: Kosutexuus [IOP

40 MPU3HAK MEePIEeHANKYISIPHOCTH JABYX http://school
IJIOCKOCTER

11 T N Komekmus LIOP

eopema o TpEX MepIeHIUKYIIpax http://school

42 T N Kosmnexuus [IOP

eopema o TpEX MePIeHIUKYIIPax http://school

43 T N Koseknusa [{OP

eopema o TpEX MepIeHIUKYIIPax http://school

14 KonTtponpHas padoTa o remMam Komnekuus LIOP
"IlepneHAUKYIAPHOCTD TPSMBIX U http://school
mockocTei"

45 [ToHsiTHE MHOTOTPAaHHHMKA, OCHOBHbIC Konnekuus LOP

QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, pasBépTKa

http://school
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MHOT'OI'paHHHKaA

[Ipu3ma: N-yronpHas npusma; rpaHu u

Konnekuus LLOP

16 OCHOBAHHMS IPU3MBI; MIPsIMast 1 HaAKJIOHHAsI http://school
PHU3MbI; OOKOBasI U TOJIHASI IOBEPXHOCTh
MIPHU3MBbI
[Tapannenenumnen, NpsaMOyroJbHbII Komnexuus LIOP
47 napaJuiesIeuIe]] U ero CBONCTBa http://school
[Inpamuia: N-yrospHass NMpaMuIa, TPaHA U Komrexumst LTOP
18 OCHOBaHHUE MIUPAMHU/IBI; OOKOBAs U TTOJTHAS http://school
MMOBEPXHOCTH THUPAMHUIBI; TPABUIbHAS U
yceu€HHas nmupaMmuaa
TTpaBHIbHBIE MHOTOTPAHHNKH: TIOHATHE Kosrexuust LLOP
NPaBUIGHOTO MHOTOTPAHHHKA; IPABHITBHAS http://school
49 MpU3Ma M MpaBUJIbHAS MTUPAMHJIA;
MpaBWJIbHAS TPEYTOJIbHAS MTUPAMUIA U
MPaBUIIBHBIN TETpasIp; Kyo
[IpencraBnenue o MpaBUIIbHBIX Kostexknust [IOP
50 MHOTOIPaHHHUKAX: OKTadp, I0ACKadp U http://school
HKOCadIp.
CumMeTpus B MPOCTPAHCTBE: CUMMETPHS Kosnekus [OP
OTHOCHTEJILHO TOYKH, MPSAMOU, IIJIOCKOCTH. http://school
51 DJIEMEHTBI CAMMETPUH B TUpaMUIaXx,
napauiesienureiax, MpaBUIbHBIX
MHOTOT'paHHHKaX
Beruunciienue 371€MEHTOB MHOTOTPAHHUKOB: Komnexrust [JOP
52 pE€Opa, uaroHa u, yribl http://school
53 [Tnomaas 60KOBOI MOBEPXHOCTH M MOJHOM Koanexmus 1JOP
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IIOBEPXHOCTH MPSIMOM IIPU3MBI, IUIOIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM
ITOBEPXHOCTH MPSMOM IIPU3MBI

http://school

[Tnomans OOKOBOM MOBEPXHOCTH U

54 IIOBEPXHOCTH ITPABUIILHOM UPAMU/IBI, Komnekuus L{OP
TeopeMa O IO OOKOBOW TTOBEPXHOCTH http://school
YCEUEHHOU MUpaMu/Ibl
55 KonTponsHas pabora o teme Komnekuus L{OP
"MHoTOrpaHHUKH" http://school
56 H 6 o6re Koanekmus 1{OP
oHsITHE 00 00BEME http://school
57 O6we Koanekmus 1JOP
PEM TTHpaMIAH http://school
58 O6we Koanekmus IJOP
PEM TTHPaMHIAR! http://school
Komnekmus 1JOP
59 O0BEM nupamMuIbI http://school
60 O6me Koseknusa [{OP
BEM THPAMIIN http://school
61 O6me Kosnekmus [TOP
BEM TIPHSMEL http://school
. Kosnekus [TOP
62 O06BEM npu3MBbI

http://school
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63 O06BEM pu3MBI

64 KonTtponsHas padota no Teme "OObEMBI

MHOTOTPaHHUKOB"

Konnekuyus LLOP
http://school

[ToBTOpenune, 0600IIeHHEe CUCTEMATH3ALHS
65 3Hanuil. [loctpoeHne ceueHwmii B
MHOTOTPaHHHKE

Kosmekrus LIOP
http://school

[ToBTOpeHue, 0600IIIEeHNE CHCTEeMaTU3aITUs
3HaHUU. BeI4KclIeHne pacCTOSHUI: MEXIY
66 JIBYMSI TOUKAMH, OT TOYKH JIO TIPSIMOH, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU

Kommekmus [IOP
http://school

67 Hrorosas koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IIIEHNE CCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay

68 CKPEIMBAIOIIUMHUCS MIPSIMBIMU, MEXKTY
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YIJI0B MEXKY TUIOCKOCTSIMU

Konnekuus LLOP
http://school

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KVIACC

Ko,in4ecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Jara
Ne n/m Tema ypoka Kountpoabubie | IlpakTuueckue o0pa3soBaTeJbHbBIE
Bcero U3yUYEeHUs
padoTsbI padoThI pecypceel
Cdepa 1 map: ueHTp, paguyc, IHaMeTp; Komnekmus LHOP
P p P, panuy |y 1
IUTOIIA b TIOBEPXHOCTH CheEphI http://school
B3anmHoe pacnionoxenue chepsl 1
p bep 1 Koanekmus 1{OP
TJIOCKOCTH; KacaTellbHas TIOCKOCTh K ]
http://school
cdepe; miomaab cheps
N3obpaxenue chepsl, mapa Ha 1 Koanekmus IJOP
wiockoctu. CeueHus mapa http://school
I{uMHEIpHYECKas TIOBEPXHOCT, Kosnnexuus [{OP
o0pa3yromue MIHHAPHIECKON 1 http://school
MOBEPXHOCTH, OCh [IMJIHMHIPUYCCKON
MMOBEPXHOCTH
Komnekmus 1JOP
Hunmuuap: ocHOBaHUS M OOKOBast 1 http://school
MOBEPXHOCTh, 00pa3yoIIas U OCh;
IUTOIIA b OOKOBO¥ U TOJHOM MOBEPXHOCTH
N306pakeHne HMIMHAPA HA MUIOCKOCTH. Kosuekuust LIOP
Paspéprka nunuHapa. CeueHus MUInHIpa 1 http://school
(TUTOCKOCTBIO, TTApaJUICIIbHOM TN
MEPIICHIUKYIIIPHON OCH IIHITHH/IPA)
Konunueckas moBepxHoCTh, 00pa3yromue 1 Kosnexmms [OP

KOHHUYECKOI MMOBEPXHOCTHU, OCb U
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BCpUIMHA KOHHYECKOM MOBCPXHOCTHU

http://school

KoHyc: OCHOBaHME U BEPIIMHA, Komnexuus IJOP

8 00pasyroliias ¥ 0Ch; IUIOIAAb OOKOBOW U http://school
IIOJTHOW ITOBEPXHOCTH
VceuéHHbII KOHYC: 00pa3yroline 1 Kosutekuust [{OP

9 BBICOTA; OCHOBAHUS U OOKOBas http://school
MOBEPXHOCTh
N300paxkeHne KOHyca Ha TIOCKOCTH. Kosexuus [OP
Pa3Béprka koHyca. CeueHus KOHyCa http://school

10 (TJIOCKOCTBI0, MapaJIeIbHON OCHOBaHMUIO,

U TUIOCKOCTBIO, MMPOXOASIIEH Yepe3
BEPIIHHY)

1 KomMOunarus ten BpaiieHus u Komnexuus LIOP
MHOTOTPaHHUKOB http://school
MHOTrOrpaHHMK, OIKUCAHHBIA OKOJIO Kosnekuus IJOP

12 cdepsr; chepa, BIEcaHHAS B http://school
MHOTOT'PaHHUK HJTU B TEJIO BPAIICHUS

13 [TonrsTue 06 00béMe. OCHOBHBIC CBOMCTBA Koanekmus 1JOP
00BEMOB TE http://school

14 0618 Koseknusa [IOP

BEM HWIMHIPA, KOHYCa
it Apa, KOHY! http://school
15 O6LE Kosnekus [TOP
BEM IIapa ¥ IIomaas chepbl
P twazts chep http://school
16 ITono6HbIE TENa B IPOCTPAHCTBE. Komnexuus LOP

CooTHOIICHUS MCXKAY IIoImagasaMu
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MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

http://school

KonTtponeHas padoTa no temam "Temna

17
Bpamienus" u "O0beMbl Ten"
18 B Kommekrus LIOP
€KTOp Ha TUIOCKOCTH U B TIPOCTPAHCTBE
P poctp http://school
19 C Kommekmus [IOP
O’KEHHE aHHE BEKTOPO
JI0’)KEHUE U BBIYUTAHUE BEKTOPOB http://school
Koanekmus 1{OP
20 YMHOXeHHEe BEKTOpa Ha YUCIIO )
http://school
Pa3noxeHne BEKTOpa 110 TPEM Komekuust LIOP
21 HEKOMIUIaHAPHBIM BekTopaM. [IpaBuiio http://school
napauiesienumnea
Perenue 3a/1a4, CBI3aHHBIX C Kosuekuust LLOP
22 NPUMEHEHHEM TIPABUJI JEWCTBHH C http://school
BEKTOpaMHU
[IpsimoyroapHasi cucTeMa KOOpJIMHaT B Komekuust LIOP
23 npocrpancTe. KoopauHatel BEKTOpA. http://school
[IpocTeiimue 3aaun B KOOPIMHATAX
b4 VYron mexnay Bektopamu. CKaiasipHOe Komnekuus LIOP
[IPOU3BEJCHNE BEKTOPOB http://school
o5 Boruncnenue yriioB Mexy NpsMbIMU U Komrekuus LIOP
TUIOCKOCTSIMU http://school
o6 KoopauHaTHO-BEKTOPHBII METO MIPH

PCHICHHUU T'COMCTPHUICCKUX 3a1aY
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o7 KonTtponsHas pabota no Teme "BekTopsl u 1
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpEHUe, 0600MIICHNE U Kommekrus LIOP
b3 cucTemarusanus 3HaHui. OCHOBHEIE ! http://school
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U Kommekmus [IOP
b9 cucTemarusanus 3HaHni. OCHOBHEIE ! http://school
¢burypsl, (pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT
[ToBTOpEeHuEe, 0600IICHNE 1 Koanekmus IJOP
30 CHCTeMAaTU3alus 3HAaHMH. 3a1aun 1 http://school
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHuE, 0600IICHNE 1 Komekmus [IOP
31 cucTeMaTH3alus 3HaHUi. 3a1aun 1 http://school
TUIAHUMETPUH M METOJIBI X PEIICHUS
[ToBTOpEeHUE, 0600IICHNE 1 Komekmus [IOP
39 cucteMaru3ans 3HaHuiH. OCHOBHBIE 1 http://school
¢urypsl, GhakTel, TEOPEMBI Kypca
CTePEOMETPUH
33 Hroropas koHTpoJIbHAs paboTa 1
34 [ToBTOpEHUE, 0000IICHNE 1 1 KOJ'I.J'IeKLl,Vlﬂ LOP
CHUCTeMaTH3all1s 3HAHUH http://school
OBUIEE KOJIMYECTBO YACOB I10 34

I[TIPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.

I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3oB B.®., Kagomues C.b. u

apyrue, AxkuuonepHoe oomectBo «M3ngarensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA
Marematuka: anrebpa 1 Hayalla MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimoHnepHoe odmiectBo «M3marenscTBo «lIpocBemerHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HHTEPHET

Kosmnexmus LIOP http://school-collection.edu.ru


http://school-collection.edu.ru/
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