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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAapTa CpPeIHero olIero oopa3oBaHus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, MPEHBABISIEMBIX K
MaTEMaTUYECKOMY OOpa3OBaHHWIO, ¥ TPAJAMIMA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanmst mporpaMMbl 00ecrieynBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMU,
COCTaBJIIFOIIIMMH OCHOBY JUIS CaMOpPa3BHTHS M HEMPEPHIBHOIO 00pa30BaHMS,
IEJIOCTHOCTh OOILIEKYJIbTYPHOTO, JMYHOCTHOTO U IIO3HABATELHOIO PAa3BUTHUSA
JUIHOCTH 00 yJaIOIIUXCH.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TE€OMETPHUM Ha YpPOBHE CpPEIHEro OOILIero
o0Opa3oBaHMsi O0YCIOBIIEHA NPAKTHUYECKONM 3HAYMMOCTBIO METANpPEIMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB OOYYEHHUS T€OMETPUM B HAIPABICHUU JTUYHOCTHOTO
pa3BuTHs OoO0y4aromuxcs, (GOopMHpPOBaHUS (PYHKIMOHAIBHON MaTeMaTHYeCKOi
IPaMOTHOCTH, U3YU€HUS IPYruX Y4eOHbIX AUCUMIUIMH. PazButue y o0ydarommxcs
NPaBUIBHBIX TPEACTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUH T€OMETPHUUYECKHUX
abCcTpakiuii, COOTHOIICHUH pPEaJhbHOTO M WACATBHOTO, XapakTepe OTPaKEHUs
MaTeMaTHYeCKOM HayKod SBIEHMH M TPOIECCOB pPEaJbHOr0 MHpa, MECTe
re€OMETPUU B CUCTEME HayK M POJIM MAaTEeMaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B TIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MHPOBO33PECHHUS
yyaluxcs, a TakXKe KauecTB MBIIIJICHHUs, HEOOXOIMMBIX JJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eometpus siBisgercs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMsA, TakK Kak O0ECHeYMBAaET BO3MOXKHOCTb H3YYEHHUS Kak
JUCIMILTAH €CTECTBEHHO-HAYYHON HAMpaBICHHOCTH, TaK M TyMaHUTaPHOM.

Jlornueckoe MbllUIeHHE, (OPMUPYEMOE MpPU H3YYEHUH OOYyYaroIIUMUCS
HNOHATUHWHBIX OCHOB T€OMETPUU U TIOCTPOCHUH IIEMOYKHU JTIOTMUECKUX YTBEPXKICHUN
B XO/€ PpEUICHHWs T€OMETPHUUYECKHUX 3aJad, YMEHHE BBIIBHUTaTh M ONPOBEPraTh
TUIIOTE3bl HETIOCPEACTBEHHO HCIOIB3YIOTCS TPHU PEIICHWH 337ad €CTECTBEHHO-
HAY4YHOI'0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCeX 00JacTSIX AEATETHbHOCTH uenoBeka. OpHeHTaIusi YelnoBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHMaJbHOro ObITHA, ¢opma
OTPaXEHHUSI OKPYXKAIOIIero MHpa, YCIOBHME YCHEIIHOTO IMO3HAaHWS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4YEOHOM M TPYIOBOM NESATEIBbHOCTH,



ABJIIETCS. OJHMM M3 NPO(PECCHOHANIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3aga4a (opMUpOBaHUS Yy OOYy4YaIOIIUMXCS MPOCTPAHCTBEHHOTO MBIILJICHUS Kak
Pa3HOBUJHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUUECKOH IEATEIbHOCTH 10 MHOTUM HalpaBiICHUSIM.

Ilenp ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yuyeHuss — o0O0Ieo0pa3oBaTeIbHOE W OOLIEKYJIbTYPHOE pPAa3BUTHE
oOydarommxcs  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAHUM U JECUCTBUU,
CHEeU(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEIIHOTO MPOOJKEHUST 00pa30BaHus
10 CHELHUATILHOCTSM, HE CBA3aHHBIM C NMPUKJIAIHBIM UCIIOIb30BAHUEM F€OMETPUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpelHA3HA4YeHa st
o0yJarouuxcs CpeHen MIKOJIbI, HE UCIBITHIBABUINX 3HAYUTENbHBIX 3aTpPyIHEHUI
Ha YpOBHE OCHOBHOTO 001iero oopaszoBanus. Takum oOpa3om, oOydaromruecs: Ha
0a30BOM YPOBHE JOJIKHbI OCBOUTH OOLIME MATEMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHeIU(pHUKON TreoMeTpuM U HEoOXOAUMBIE /s JKU3HHM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYUTh I'€OMETPHUIO Oolee
INIyOOKO, €CJId B JlaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON AESTEIbHOCTH.

JIoOCTHM)KEHHE 1eM  OCBOEHHS MPOrpaMMbl  OOECIIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuWTeTHBIMM 3ajadyaMud  OCBOEHHs Kypca
«["'eomerpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCA:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KAK YAaCTH MHPOBOM

KYJIBTYPbl 1 OCO3HAHME €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHME MPEICTaBICHUS O MHOIOIPAHHHMKAX M TeJaxX BpalleHHus
KAaK O BaXHEHIINX MaTeMaTHYECKUX MOJEISX, MO3BOJSIOIIUX OMHCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHHs pACIIO3HABATh Ha 4YepTexkax, MOACIAX U B
pEaIbHOM MHUPE MHOTOI'PaHHUKU U TeJIa BPALCHUS;

e OBJAJCHUE METOJAMM PELICHMS 3a/1ad Ha MOCTPOEHHUS Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHUpPOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU TOHATHUSIMH O
MHOIOI'paHHHUKaX M TeJlaxX BPallEHUsl U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHUE  AITOPUTMAMHM  PEHIEHUS]  OCHOBHBIX  THIIOB  3aJ]ay;
(GopMuUpOBaHHE YMEHHUS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
pacCyX/eHus B XOJI€ PEUICHHs CTEPEOMETPUYECKUX 3aJad U 3a4ad ¢
MPAKTUYECKUM COAEPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYaJlbHBIX M TBOPYECKHMX  CIIOCOOHOCTEH
oOydJalIuxcsa, MO3HABAaTENbHOM  aKTUBHOCTH,  HCCIEI0BATENbCKUX
YMEHUM, KpUTUUHOCTH MBIIIICHMUS,



e (opmupoBanue GyHKIMOHATHHON rPaMOTHOCTH, peneBaHTHOM
F€OMETPUM: YMEHHE PACNO3HABaTh MPOSBICHUS TI'E€OMETPUYECKUX
MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTYyallUIX M TMPU HU3YyYEHUU NPYTrUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEW, (HOpMyIMpoBaTh WX Ha S3bIKE
TF€OMETPHUM U CO3JaBATh TEOMETPUUECKNE MOJIENIN, IPUMEHATh OCBOECHHBIN
F€OMETPUUYECKUM ammapaT [Jid PEHICHUs] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATh MOJTYyUYECHHbBIE PE3YJIbTATHI.

OTAMYUTETHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHMs 3aJad, pelaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa3oM OpraHu30BaHHAsl paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJIbHEUIIEMY U3YYEHHIO IIPEAMETA.

[Ipeanourenue oTAaETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUsl, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKON JEATENIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B KypCE€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUS 3aJad Ha
CO3JaHMe  TPOCTPAaHCTBEHHBIX  O0pa3oB M  3ajady Ha  ONEpUpPOBAHUE
OPOCTPAaHCTBEHHbIMU oOpazamu. CoznaHue obpas3a MHPOBOIUTCSA C OMOPOM Ha
HarJAIHOCTh, @ OIEpUPOBAHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COAEPKAHUS.

OcHOBHbBIE cozeprKaTelbHble TMHUM Kypca «l'eomerpun» B 10—11 kimaccax:
«MHororpasHukm», «lIpsiMble 1 TIIIOCKOCTH B POCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B MIPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUN
pacrpenensiercs He TOJBKO IO COAEPXKATENbHBIM JIMHUSAM, HO U IO TOJaM
oOy4eHHsI Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMbl, pachpenenéHHbBIM 10 ToJaM OOy4eHHS,
CTPYKTYPUPOBAaHO TakKuUM o0Opa3oM, 4YTOOBI OBJIAJIECHUE T'€OMETPUUYECKUMHU
MOHATUAMHU U HAaBBIKAMH OCYIIECTBIISIOCH MOCIEN0BATENbHO U MOCTYIATENBHO, C
cOOJII0ICHUEM TTPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUSI BKIIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUUYECKUX MPEACTABICHUN OOY4YarOIIMXCS, pacIIUpss U
yrayossis e€, o0pa3ysi IpOYHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha n3yuenne reomerpun orBonurcs 2 4yaca B Henenro B 10 kimacce u 1 gac B
Hezento B 11 kmacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ CcTepeoMeTpud. Touka, TmpsiMas, IUJIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue IpsMBIX B MPOCTPAHCTBE: II€pECEKaroLHecs,
napajuleJIbHble W CKpeIMBaromuecs mnpsMsle. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IMAPAJUIENbHBIE IMPSAMBIE B MPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSAMBIX; MAPAIIIEIBHOCTh MPSMOW M IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJd MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTB IJIOCKOCTEM: napaJiyieIbHbIC IJIOCKOCTH; CBONCTBA
napajuieNbHbIX —IuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UIypbl Ha
TUIOCKOCTHU: TE€TPadip, KyO, napajuiesenune; IoCTPOCHUE CEUCHUH.

IleprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJIIENBHBIE W MEPIECHIUKYISIPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
MIEPIICHAUKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yroj MEXAY MPAMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM Yrojdl JBYI'PAHHOIO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  HOPOEKIHUs  (QUIrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
I0cKocTer. TeopeMa 0 TpEX MEePIEeHAUKYIISIpax.

MHoOrorpaHHuKH

[ToHsATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKHU; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yrosnbHas
OpHU3Ma; TpaHU U OCHOBAHUS MPU3MBL; MPsAMasi U HAKJIIOHHAs MPU3MbL; OOKOBas U
NIOJIHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajiesienunen U ero cBoicrsa. llupamupa: N-yronbHas nupamuaa, TpaHd U
OCHOBaHHUE NMHpaMUbl; OOKOBas U MOJIHAS TOBEPXHOCTh MMUPAMMU/IbI; PABUIIbHAS U
yced€HHasg IHpaMHAd. OJEMEHTbl Npu3Mbl W nupamunbsl. lIpaBunbHbIE
MHOTI'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOIOTPAHHMKA; MPaBWIIbHAS NpU3Ma U
NpaBWJbHAS NUpPaMU/a; NpPaBUIbHAA TPEYroJibHas MHUpPaMHIA M IPaBUIbHBIN
Terpasap; KyO. IlpeacraBieHune O NpPaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
noJeKkadip v ukocadip. CedeHust npu3Mbl U IUPAMUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpaMUlax, NapajuieNenunenax,
IIPaBUJIbHBIX MHOTOIPaHHUKAX.



Bbruncienue 35€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHajid, YTJbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIalb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MUpaMUIbI,
TeopeMa O Iulomand ycedéHHoM mupaMuibl. [lonstue o0 o0béMe. OO0BEM
OUPAMUIBI, TPU3MBIL.

[TonoOnuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEJI.

11 KJIACC

TeJsia BpameHus

Hunuaapuyeckas IIOBEPXHOCTbD, oOpasytomue HWIHHAPUYECKON
MOBEPXHOCTH, OCh LWJIWHJPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolas MU OCh; IUIONMIAJb OOKOBOM U MOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh;, IUIONAAh OOKOBOM U TIOJTHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, AUAMETP; IJIOMAIb MMOBEPXHOCTH C(hephl.
B3auMmHoe pacnionoxenue chepsl U IIIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
10 b CQepBhl.

N3o0pakeHne e BpalieHus Ha MI0CKOCTH. Pa3BépTka UIMHIpA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOrOrpaHHUK,
OMHUCaHHBIA OKOJIO cdephl; cdepa, BOUCaHHASS B MHOTOIPAaHHUK, WU TEJO
BpAallICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMeE
OpsIMOYTOJIBHOIO TMapasuienenunena u ciuefactBus u3 He€. OObEM UUIUHIPA,
koHyca. O0BEM 1apa u miomaab chephl.

[Togo6ubie Tema B mpocTtpaHcTBE. (COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJI.

Ceuenust mwinHApa (MapaUyieIbHO U MEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (MmapajijielbHOE OCHOBAHUIO U TPOXOASIIEE uYepe3 BEpIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CloKEeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3ioxkeHne BekTopa 1Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHHEM TIpaBWJI JCUCTBUUM € BekTopamu. [IpssMoyronbHas cucrema



KoopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOoJl MEXIy BekTopamu. CKaIIpHOE MNPOU3BEIAEHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPH PELICHUN T€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUSA MPOrPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremaTuka» XapaKTepU3yITCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIE€HA POCCHUHCKOro 0O0IecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npoleayp TpaxaaHCKOro oOimecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXKJaHCKOU UJICHTUYHOCTH, YBAXKCHUS K
MPOLIJIOMY U HACTOSIIEMY POCCUICKONM MaTEMATHKH, LIECHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
K HCIOJb30BAHUIO ATUX JOCTIKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JIYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUSA, HSTHUYECKOTO  IOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JICSITEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKJIIOYAs ICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, peueHui, paccy X aeHU;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MAaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 0e30MacHOro oopas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTAaHHE, COATAHCHPOBAHHBIM PEXUM 3aHATUH U

OTZIbIXA, peryispHas dusnueckas AKTUBHOCTB); (bu3nYEecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JESITENbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOWS, MHTEPECOM K
pazauuHbiM  cepaM  MPo(ecCHOHAIBHON  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW MU €€ MPUIOKCHHSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mpodeccurt W peamu3oBBIBATH COOCTBEHHBIC >KHU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3oBaHHMIO U
CcaMOOOpPa30BaHUI0 HAa MPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIMTAHNE:

c(OPMUPOBAHHOCTBIO SKOJIOIMUECKOH KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COLMAIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HaHMEM TJI00AJIBHOIO  XapakTepa dSKOJIOTMYECKHX IpoO0IeM;
OpUEHTAlMel Ha IPUMEHEHUE MATEMAaTHMYECKUX 3HAHUM Ui pPELlEHHs 3a1ad B
00JaCTH OKpYXKarolled cpeapl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOJKHBIX IIOCJIEICTBUM ISl OKPYKAIOIIEN CPEBI.

LleHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM H  OOIIECTBEHHONM NPAKTHUKH, MMOHUMaHHUEM
MaTEMaTUYECKON HAyKH Kak c@epbl YEIOBEUECKOW MEATeNbHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH JUIS DPa3BUTHUS LMBWIM3ALWW; OBIAJACHUEM S3BIKOM
MaTEMaTUKM M MaTEMaTU4YECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYI0 M HMCCIEAOBATEIBCKYIO AEATEIbHOCTH
VWHIVBUIYAJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOECHMS MPOTrpaMMbl y4yeOHOro MnpeaMera
«Marematuka» XapaKTepU3yoTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCATbHLIMU PECYAMUSHLIMU OUCTNEUAMU.

1)  Vuusepcanvuvie = noznasamenvHvle  Oeilicmeus,  obecneuugarom
Qopmuposanue 06a306b1X KOSHUMUBHLIX HPOYECCo8 00yuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYXCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008ameNbCKUX onepayuti, ymeHui pabomams ¢ uHgopmayue).

ba3oBble jlornuecKkue aAeiicTBUA:

e BBIIBIITH U XapaKTEPU30BaTh CYLICCTBEHHBIE IPU3HAKUA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHI, OTHOLICHHM MEXAYy MNOHATHSIMH;, (OPMYIUPOBATH
ONpEACIICHUs]  TMOHSATUH;  YCTAHABIMBATH  CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS U CPaBHEHUs, KPUTEPHUH
IIPOBOJMMOIO QHAJIU3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE U OTPULATENbHBIC, €AMHUYHBbIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIBIKITH  MAaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEUMsT B (pakTaxX, AAaHHBIX, HAONIONECHUSX U YTBEPKIACHUSIX;



npeayiaratb ~ KpUTEpUM  JUISI  BBISIBJICHUST ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUHNIA;

e JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUEHU 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKHUX
YTBEPXKAEHUN (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHUIO,
MPUBOJUTH TPUMEPbl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIC€HHS U BBIBOIbI;

e BBIOMpATH CTHOCOO perieHus: yd4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApPUAHTOB pElICHUs, BBIOMpaTh HanboJIee NOAXOAANUNA C Yy4E€TOM
CaMOCTOSITEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKHe AeiCTBHA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
(GbopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHaBJIMBaTh MCKOMOE W  JaHHoe, (opMHUpOBAaTH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0BbeKTa, SBJIECHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, MPOIIECCAMU;

e CaMOCTOSITENBHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOIO HAOIIOJEHUS, HCCIENOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTATOB, BEIBOJIOB U 0000IIICHMIA;

e TMPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, & TAKXKE BbIIBUIATh
MPEANOJIOAKEHHUS O €0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

PabGora ¢ undopmanmeii:

e BBIBIATH JACPUIMTHI UHPOPMALIUU, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a]1a4u;

e BBIOMpaTh WH(DOpPMAIMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOopMax,
WUTIOCTPUPOBATh TpadUyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmanuu o CaMOCTOATENbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  0Oecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWJUXCHL.

OO0uenue:



BOCIIpUHUMAaTh U (OPMYIHUPOBATH CYXICHHSI B COOTBETCTBHUU C
YCIIOBUSIMU U LIEJISIMH OOILIEHHSI; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOAY pelIeHus 3a7aui, KOMMEHTUPOBATh [TOJIyYEHHBIN pe3yIbTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, perIaeMoil 3aJ1aum, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pEIIeHMsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHajora, oOHapyXUBaTh Pa3JIMYMe U CXOJCTBO MO3ULIUHN; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJabTaThbl  pELIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YUETOM 3aJ1a4 NMPE3EHTAIMH U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHu4ecTBoO:

3)

MOHWMAaTh W HWCIOJNB30BAaTh  MPEUMYIIECTBA  KOMaHIHOWM U
WHIMBUIYAJIbHON pabOoThI PU pElIeHUH YIeOHBIX 3a/1a4; MPUHUMAThH 1IeITh
COBMECTHOW JEATEIHHOCTH, IUIAHWPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThI, pacTipeeNaTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKaeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» M WHBIE); BBINOJHATh CBOK 4YacTh paOOThl U
KOOpJIWHUPOBATh CBOW JIEHCTBHUA C JPYTMMH YiI€HAMH KOMAaHJIbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
cOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH ILJIAH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pelIeHHUs
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C YYETOM HOBOM
uHopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM [IO3HABATEJIILHOM peQuieKCMM KakK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJS —Ipolecca M|
pe3yJibTaTa pelIeHUsI MATEMAaTUYECKOW 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEHICHUU
3a7la4i, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yNbTaTa ILEINM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JTOCTHKEHHUS WIM HENOCTHKECHMS PE3YJIbTATOB AEATEIBHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATHI

10 KUIACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMAasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3aa4.

OnepupoBath NOHATUSIMU: MAPAILIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEMN.

KnaccupunupoBaTh B3aUMHOE pacIOIOKEHHE MNPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MNOHATHUAMH: JBYIPAHHBIA YIOji, TPaHW JBYTPAaHHOrO Yrija,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl JBYIPAHHOIO yria; rpajaycHas mepa
JBYTPAHHOT'O YyIJIA.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKJIBINA
MHOT'OT'PaHHHUK, 3JIEMEHTHl MHOIOTPAaHHUKA, IPABUIIbHBIN MHOTOTpPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJBl MHOTOIPAaHHHMKOB (IMHpaMUa; NpHU3Ma,
OpSMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupummpoBath ~ MHOTOrpaHHHKH,  BbIOMpass ~ OCHOBaHUS Ui
Kjaccu(pukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOIOTPAaHHUKU; TMPaBUIIbHbBIE
MHOT'OIPaHHUKH; MPSMBIE U HAKJIOHHBIE IPU3MBI, TapaJljIeNICUIEeb]).

OnepupoBaTh NOHATUIMHU: CEKYIIas INIOCKOCTh, CEYEHNE MHOI'OTPAHHUKOB.

OOBACHATH NPUHLUIBI TIOCTPOEHUS CEYEHHU I, UCIOIb3YSI METOJL CIEA0B.

Ctpouth ceyeHUss MHOTOIPAHHHUKOB METOJOM  CJEIOB,  BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTyp: BUA
CBepXy, COOKY, CHH3Y.

Pemrats 3amaun Ha HAXOXKACHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM Win
aIropuT™MaM, MPUMEHSS] W3BECTHbIE AHAJUTUYECKUE METOAbl MpPU PEHICHUU
CTaHJApPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKM JIO TMPsAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOLIUMHUCS MPSMBIMU.

Pemate 3a7aun Ha HAXOXKACHUE T€OMETPUUYECKUX BETMYUH MO 00pa3laM WiH
QIropuTMaM, IPUMEHSS U3BECTHbIE AHAJUTHUYECKUE METOAbl NpU PELICHUU
CTaHAAPTHBIX MaTEeMaTUYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPSAMBIMH, MEXIAYy MPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boraucisate 00bEMBI U TUIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
OUpaMuaa) C NOpUMEHEHUEM (OpPMYJ; BBIUMCIATH COOTHOIIEHUS MEXIY
IUIOLIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATH W HMHTEPOPETHPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[Ipumenats reomerpuueckue (aKThl Ui PEHICHUS CTePEeOMETPUUECKHUX
3a1a4, IPEANOJaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

[IpumenaTs nOpocTredimre NpOrpaMMHBIE  CPEICTBA UM AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IprBOOWTE HpUMEpPBl MATEMAaTHYECKHWX 3aKOHOMEPHOCTEW B IPHUPOAE H
YKU3HH, pACIIO3HABATH NPOSIBIEHUE 3aKOHOB F€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYECHHBIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATh pPEabHBIE
CUTyallud W IIPUMEHATh H3YYEHHBIC IIOHATHS B IPOLECCE IIOUCKA PELICHUA
MaTeMaTU4YeCKu C(HOpMYyTUPOBAHHOM MpPOOJIEMBbl, MOJEIUPOBATH PEATbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh TMOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM TE€OMETPUUECKUX TIOHITHI U TEOpEM, amnmnapara aareOphl; peniaTh
IIPaKTUYECKHUE 34141, CBA3aHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh MOHSATUAMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrollne
HWINHAPUYECKOW  MOBEPXHOCTH;  IIWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
o0pa3syrolue KOHHYECKON MOBEPXHOCTH, KOHYC; c(hepruyecKkas moBepXHOCTb.

PacnioznaBath Tena BpamieHus (LIUJIMHIDP, KOHYC, cdepa U map).

OOBSCHATD CITOCOOBI TOTYyYEHUS TeJl BpallleHusl.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue cepbl U MIOCKOCTH.

OnepupoBath MOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BBHICOTA
CEerMEHTA; IIApOBOM CIIOM, OCHOBaHME IIAPOBOT0O CJIOS, BBHICOTA IIAPOBOrO CIOS;
I1apOBOU CEKTOP.

Beruucnare 00BEMBI M IUIOHIAM  TOBEPXHOCTEH TeNn  BpallleHuUs,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalleHUs.

BbIYuCHISITh COOTHOIICHUSI MEXIY TUIONIAJSIMU MTOBEPXHOCTEH M 00bEMaMU
NO00HBIX TEll.



N3o0pakath m3ydaemple (QUTYpBl OT PYKH M C TNPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEN BPAILICHUS.

W3BnekaTh, HHTEPHIPETHPOBATH M MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BpInoNHATE [EUCTBHUS CHOXKEHUS BEKTOPOB, BBIYUTAHUSL BEKTOPOB U
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaIO0T.

[IprMeHATH MpaBUIIO ApaJUIEICIIUIIEAA.

OnepupoBaTh MOHATUAMU: JI€KAPTOBBI KOOPIMHATHI B TPOCTPAHCTBE, BEKTOP,
MOZAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NMPOU3BEAEHUE BEKTOPA HA YUCIIO, YOI MEXKIY
BEKTOPAMH, CKaJAPHOE IMPOU3BEIECHUE, pACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumenaTs reomerpuueckue (aKTbl Ui PEHICHUS CTePEeOMETPUUECKHUX
3a1a4, IPEANOJaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBHS MPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemate mpocreiinine reoMeTpuyecKkue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemate 3amaum Ha [0KAa3aTelbCTBO MAaTEMAaTHYECKMX OTHOLICHHW W
HAXO0XJAEHUE T€OMETPUUYECKUX BETMYUH MO 00pa3liaM WIH aJIrOpUTMaM, PUMEHSIS
W3BECTHBIE METOBI PU PEUICHUU CTAHIAPTHBIX MAaTEMAaTHUECKUX 3a/1a4.

[IpumenaTs nOpocTediMe NPOrPAMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IprBOaWTE NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HM, pACIIO3HABATH MPOSIBJICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHWS HA IPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4YecKu CHOpMyIUpPOBAaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalldd Ha S3bIKE TE€OMETPUHU, MCCIEAOBaTh IIOCTPOECHHBIE MOJEIH C
UCII0JIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemarhb
IIPaKTUYECKHUE 33141, CBA3aHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanneabHOCTh NPAMBIX U INIOCKOCTEN
3 HepneH;[mfynﬁpHOCTb MPSIMBIX | 12
IIOCKOCTEMN
4 YTbl MEXy TPAMBIMH M TUIOCKOCTSIMH 10 1
) MHororpaHHuKH 11 1
6 OOBEMBI MHOTOIPaHHHUKOB 9 1
7 [ToBTOpEeHME: ceueHus], PACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE

HaumMeHoBaHHe pa3iesioB U TeM nugpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )

NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE

padoTbI padoThI
pecypchbl

Tena Bpamenus 12

OO0BEMEL TEN 5 1

BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IIEHNE, 7 1

cUCTEeMaTHU3alusl 3HAaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

No KoauuecTBo yacoB

n/ Tema ypoka Bcer | Koutpoabnbl | JJeKTPOHHbIE HH(POBbIe 00pa3oBaTe/IbHbIE PECyPChI
n 0 e padoTsbl

OCHOBHBIE TTOHSITHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, II0CKOCTb,
IIPOCTPAHCTBO.
[IpaBuna

M300paKCHIS Ha 1 http://www.fipi.ru/

pHCYHKaX:
HU300paKCHUS
IIOCKOCTEH,
HapauIeIbHBIX
OpSMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka

OCHOBHBIE TOHSTUS
CTEpPEOMETPUH: TOUKA,
npsiMasi, MI0CKOCTb,
MIPOCTPAHCTBO.
[TpaBuiia
n300pakeHUs Ha 1
pPUCYHKAX:
U300paKeHUS
IUIOCKOCTEH,
napauiebHbIX
pSMBIX (OTPE3KOB),



http://www.fipi.ru/

CepeIuHBI OTpe3Ka

OCHOBHBIC TOHSATHUS
CTEPEOMETPUH: TOUKA,
npsiMasi, TNIOCKOCTb,
POCTPAHCTBO.
[IpaBuna
U300paKeHUs Ha
PHUCYHKaX:
U300paKeHUs
IUIOCKOCTEH,
napauIeIbHBIX
IpsIMBIX (OTPE3KOB),
CepeIuHBI OTPE3Ka

http://www.olimpiada.ru/

[TonsiTus:
NepeceKarnmecs
IIOCKOCTH,
NepeceKarumecs
npsiMas U MI0CKOCTh

https://ege.sdamgia.ru/

TlonsaTus:
MepeCceKaroIINecs
IIOCKOCTH,
NepeCeKaroINecs
npsiMast ¥ TJI0OCKOCTh

http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-

2017.pdf

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
n3o0pakeHue
MHOTOTPaHHUKOB Ha
pUCYHKax, Ha
HpOGKHI/IOHHLIX

http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-

2017.pdf



http://www.olimpiada.ru/
https://ege.sdamgia.ru/
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf

yeprexax

Hauanpnuble cBeqeHUS
0 KyOe u mupamuse,
WX Pa3BEPTKH U
monenu. CeueHus
MHOTOTPaHHUKOB

http://math.rusolymp.ru/

HauanbHable cBe1eHUS
0 KyOe ¥ nmupamuse,
WX Pa3BEPTKH U
Mopaenn. Ceuenus
MHOTOTPAaHHUKOB

http://math.rusolymp.ru/

ITonusitue 00
AKCHOMAaTHYECKOM
OCTPOCHHUHU
CTEpEOMETPHUH:
AKCHUOMBI
CTEPEOMETPUU U
CJHEACTBUS U3 HUX

http://www.mathnet.spb.ru/

10

Ilonsitre 00
aKCHOMATHYECKOM
MOCTPOCHUU
CTEPEOMETPUHU:
AKCHUOMBI
CTEPEOMETPUHU U
CJICACTBUA U3 HUX

https://proshkolu.ru/user/efros57/blog/526410

11

ITonusite 00
AKCUOMAaTHYECKOM
IOCTPOCHHUHU
CTepEOMETPHUH:

http://www.mathnet.spb.ru/



http://math.rusolymp.ru/
http://math.rusolymp.ru/
http://www.mathnet.spb.ru/
https://proshkolu.ru/user/efros57/blog/526410
http://www.mathnet.spb.ru/

AKCHUOMBI
CTEPEOMETPUH U
CIIC/ICTBHSI U3 HUX

12

ITousitre 00
AKCUOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUHU:
aKCHOMBI
CTEpEOMETPUHU U
CJIICJICTBHS U3 HUX

http://www.kidmath.ru/

13

Bianmuoe
pacmoJIoKEHNE
NPsIMBIX B
POCTPAHCTBE:
MepeceKaromecs,
apajuieIbHbIE U
CKpPEIIMBAOLIMECS
npsiMble

http://www.mathnet.spb.ru/

14

[TapannensHOCTH
IPSIMBIX U IJIOCKOCTEMN
B IIPOCTPAHCTBE:
napajuiesIbHbIe
psIMbIE B
IIPOCTPAHCTBE;
[apajIeIbHOCTb TPEX
IPSIMBIX

http://www.fipi.ru/

15

[NapannensHoCTh
NPSMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE:

http://www.kidmath.ru/



http://www.kidmath.ru/
http://www.mathnet.spb.ru/
http://www.fipi.ru/
http://www.kidmath.ru/

[TapannensHOCTH

IPSIMOM M TNIOCKOCTH

16

Yrael ¢

COHaIIpaBJICHHBIMHA

CTOpPOHAMH

http://www.allmath.ru/

17

Yron mexny
IPSIMBIMU B
MIPOCTPAHCTBE

http://wwwkvant.info/

18

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE

http://wwwkvant.info/

19

[TapannenbHOCTH
TUIOCKOCTEH:
napajuieIbHbIC
IIOCKOCTH

http://www.mathnet.spb.ru/

20

CBoiicTBa
napaieNbHbIX
IUIOCKOCTEHN

http://eqworld.ipmnet.ru/

21

[Ipocreiimne

MIPOCTPAHCTBEHHBIE

¢burypsl Ha

https://proshkolu.ru/user/efros57/blog/526410

IUTIOCKOCTH: TETPasdIp,
KyO, mapasuienenumne

[Toctpoenue ceuenuit 1 http://math.rusolymp.ru/

[TocTpoenue ceuenuii 1 http://www.allmath.ru/

KonTtponsHas padota
o teme "[Ipsimbie u 1 1 http://eqworld.ipmnet.ru/

IIJIOCKOCTH B



http://www.allmath.ru/
http://wwwkvant.info/
http://wwwkvant.info/
http://www.mathnet.spb.ru/
http://eqworld.ipmnet.ru/
https://proshkolu.ru/user/efros57/blog/526410
http://math.rusolymp.ru/
http://www.allmath.ru/
http://eqworld.ipmnet.ru/

MPOCTPAHCTBE.
[TapannenbsHOCTH
TPSIMBIX U
miockocTei"”

25

[TeprieHANMKYASAPHOCTH
MPSIMOM M TUIOCKOCTH:
HNEPIEHANKYIIPHBIE
npsiMbIe B
IIPOCTPAHCTBE

http://eqworld.ipmnet.ru/

26

[Ipsambie
apajuieIbHbIE U
MEPIEHIUKYIIPHBIE K
MJIOCKOCTH

https://ypok.pd/library/elektronnie_obrazovatelnie resursi_v_sovremennoj 210305.ht
ml

27

[Ipsambie
napaJijiesibHble U
NePHEHANKYIISIPHBIE K
MJIOCKOCTH

https://ypok.pd/library/elektronnie_obrazovatelnie resursi_v_sovremennoj 210305.ht
ml

28

[Ipuznak
NEPIECHIUKYIPHOCTU
IPSIMOM U TNIOCKOCTH

http://www.mathnet.spb.ru/

29

[IpusHax
NEePHEHANKYIIPHOCTH
MPSIMON U TNIOCKOCTH

http://school.msu.ru/

30

Teopema o npsimoit
NEPIEHANKYIIIPHON
IIJIOCKOCTH

http://www.mathnet.spb.ru/

31

Teopema o nipsimMoi
MEpIEHUKYISIPHON
IUIOCKOCTH

http://wwwkvant.info/



http://eqworld.ipmnet.ru/
http://www.mathnet.spb.ru/
http://school.msu.ru/
http://www.mathnet.spb.ru/
http://wwwkvant.info/

32

Teopema o npsimoit
NEPIEHANKYIIIPHON
IIJIOCKOCTH

http://school.msu.ru/

33

[lepnennukymnsp u
HaKJIOHHBIE:
paccTosiHUE OT TOYKH
JI0 TJIOCKOCTH,
paccrosiHue OT
psIMOM 10 TIIIOCKOCTH

http://school.msu.ru/

34

35

[lepnenaukymnsip u
HaKJIOHHBIE:
paccTOssHUE OT TOUKH
J10 TUIOCKOCTH,
paccTOosiHUE OT
MPSIMOM 0 MJIOCKOCTH
[lepnennuxynsp u
HaKJIOHHBIE:
paccTOsIHUE OT TOUKH
110 IIJIOCKOCTH,
paccTosiHuEe OT
IIPSIMOM J10 IIIOCKOCTH

https://proshkolu.ru/user/efros57/blog/526410

http://www.allmath.ru/

36

[epnienukynsp u
HaKJIOHHBIE!
paccTosiHie OT TOYKH
710 MJIOCKOCTH,
paccTosiHUE OT
IPSIMOM 0 TUIOCKOCTH

http://eqworld.ipmnet.ru/

37

Vil B
MIPOCTPAHCTBE: YTOJl

http://www/



http://school.msu.ru/
http://school.msu.ru/
https://proshkolu.ru/user/efros57/blog/526410
http://www.allmath.ru/
http://eqworld.ipmnet.ru/
http://www/

MEXIy NPSMOU U
IUIOCKOCTBIO

JIByrpaHHBIN yroil,

38 JUHEHHBIN yromi http://www.mathnet.spb.ru/
JIByTpaHHOTO yrjia
JIByrpaHHBbIN yroi,
39 JUHEHHBIN Yo http://math.rusolymp.ru/
JBYTPAHHOT'O yrjia
[TepieHAMKYASAPHOCTD
49 | TMocKocTeH TiprBHaAK http://wwwkvant.info/
NePHEHANKYISIPHOCTH
JIBYX IJIOCKOCTEM
[TepieHAMKYASAPHOCTD
a1 MJIOCKOCTEH: MPU3HAK https://ypok.pd/library/elektronnie_obrazovatelnie resursi_v_sovremennoj 210305.ht
NEPHEHANKYIIPHOCTH ml
JIBYX IIJIOCKOCTEM
[lepnenauKyIsIpHOCTD
42 MJIOCKOCTEM: MPU3HAK https://ypok.pd/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj 210305.ht
NEPHEHANKYIIPHOCTH ml
JIBYX TJIOCKOCTEM
43 Teopema o TpEx https://ypok.pd/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj__210305.ht
NEePHEHANKYIIApax ml
44 | lcopemaoTpix http://www.allmath.ru/
NePHEHANKYIIIpax
45 Teopema o Tpex http://www.mathnet.spb.ru/
MEePICHINKYIISIpax
46 Kowrpoxeras padora http://school.msu.ru/

10 TCMaM



http://www.mathnet.spb.ru/
http://math.rusolymp.ru/
http://wwwkvant.info/
http://www.allmath.ru/
http://www.mathnet.spb.ru/
http://school.msu.ru/

"IlepneHUKYISPHOCT
b TIPSIMBIX U
mockocteit" u "Yribl
MEXIy MPSMBIMU U

mIockocTamMu"

47

[TonsTne
MHOT'OI'PaHHUKA,
OCHOBHBIE JICMEHTBI
MHOI'OI'DaHHUKA,
BBIITYKJIBIEC U
HEBBITYKJIbIC
MHOTOI'DaHHUKH;
pa3BEpTKa
MHOTOTpaHHHUKA

http://wwwkvant.info/

48

[Ipusma: n-yronpHas
IIPU3Ma; TPaHu U
OCHOBAHUS IIPU3MBI;
npsiMasi U HaKJIOHHAs
pU3Mbl; OOKOBas U
IIOJIHAsI IOBEPXHOCTh
IIPU3MBI

https://ypok.pd/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj

210305.ht

ml

49

[Napamnenenunen,
PSIMOYTOJIBHBIN
napajuleJIenunes u
€ro CBOMCTBa

http://edu.of.ru/computermath

50

[Iupamupa: n-
yroJIbHas MUpamMuaa,
T'PaHU U OCHOBaHUE
nupamubl; 00KoBas u

https://ypok.pd/library/elektronnie obrazovatelnie resursi v sovremennoj

210305.ht

ml



http://wwwkvant.info/
http://edu.of.ru/computermath

IIOoJIHAA MOBEPXHOCTH
ImUupaMubl;
IMpaBUJIbHAA U
YCeLIéHHaH nupamMmuzia

51

IIpaBuibHBIE
MHOTOTPaHHUKH:
MOHSTHE TTPABUIIEHOTO
MHOTOTPaHHHKA;
MpaBUJIbHAS TIPU3Ma U
IpaBUJIbHAS
TUPAMHUTIA;
MpaBHIIbHAS
TpEeyroJjbHast
nupaMuIa u
MPaBUIbHBIN
TETpadap; Kyo

https://proshkolu.ru/user/efros57/blog/526410

52

IIpencrasnenue o
IIPABUJIBHBIX
MHOTOTpaHHHKAaX:
OKTa’Ip, JOAEKAdAP U
UKOCadIIp.

http://www.allmath.ru/

53

Cummerpus B
IPOCTPaHCTBE:!
CUMMETpPHUS
OTHOCHUTEJILHO TOYKH,
IIPSIMOM, TNIOCKOCTH.
DneMeHTHI
CUMMETPHHU B
nupamuiax,

http://wwwkvant.info/



https://proshkolu.ru/user/efros57/blog/526410
http://www.allmath.ru/
http://wwwkvant.info/

mapajuiejcnumneaax,
IMPpaBUJIBHBIX
MHOTI'OrpaHHHUKax

54

Brruucnenue
JJIEMEHTOB
MHOTOTPaHHUKOB:
p€Opa, nuaroHanw,
YTJIbI

http://www.mathnet.spb.ru/

55

ITnomane 60KOBOM
MOBEPXHOCTH U
MTOBEPXHOCTH
IIPaBUJILHON
MUPAMUJIBI, TEOPEMA O
wIoIagu OOKOBOM
MTOBEPXHOCTH
yCEYEHHOW MUPAMHUIBI

http://eqworld.ipmnet.ru/

56

[Tnomanas 60KOBOI
MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU
IPSIMOM MPU3MBI,
IUIONIAb OCHOBAHUM,
TeopeMa 0 GOKOBOM
MOBEPXHOCTHU MPAMOi
MIPU3MBI

http://www.mathnet.spb.ru/

57

KonTponbHas pabora
10 TEME
"MHororpaHHuku”

https://ypok.pd/library/elektronnie obrazovatelnie resursi v sovremennoj

210305.ht

ml

58

TTousiTie 06 00BEME

http://wwwkvant.info/

59

O0bEM nupamuIbl

http://school.msu.ru/



http://www.mathnet.spb.ru/
http://eqworld.ipmnet.ru/
http://www.mathnet.spb.ru/
http://wwwkvant.info/
http://school.msu.ru/

60

O6bEM nupamuIbI

http://school.msu.ru/

61

O0BEM nupamMuIbI

http://edu.of.ru/computermath

62

O0bEM UpamMuIbI

http://konkurs-kenguru.ru/

63

O0BEM pU3MBI

https://ypok.pd/library/elektronnie obrazovatelnie resursi v_sovremennoj

210305.ht

ml

64

KonTponbhas pabora
1o Teme "O0BbEMBI
MHOTOTpaHHUKOB"

65

IToBTOpEHME,
00001eHne
cHUCTEeMaTHU3aIus
3Hanuil. [loctpoenue
CEUYCHUI B
MHOTOTPaHHHUKE

http://www.mathnet.spb.ru/

66

IToBTOpEHME,
00001IeHne
CHCTEeMaTH3aIUs
3HaHMi. Beruncnenue
YTJIOB: MEXITY
CKPEIIUBAIOIIIMUCS
NPSIMBIMU, MEXIY
IpPsIMOH U
TUIOCKOCTBIO,
JIByrpaHHBIX YIJIOB,
YTIIOB MEXIY
INIOCKOCTSIMH

http://www.mathnet.spb.ru/

67

[ToBTOpEHuUE,
000061meHNEe
CUCTEeMaTHU3aLUg

http://www.mathnet.spb.ru/



http://school.msu.ru/
http://edu.of.ru/computermath
http://konkurs-kenguru.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/

3HaHUH. Berancienne
paCCTOSIHUN: MEXKITY
JBYMsI TOUKaMH, OT
TOYKH J10 IIPSIMOM, OT
TOYKH J0 INIOCKOCTH,
MEXITY
CKPEIIMBAKOIIUMHUCS
NPSIMBIMU

Hrorosas

68

KOHTpOJIbHas paboTa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHble
padoThI

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3zoBaTeJibHbIE

pecypcebl

Cdepa u map: ueHTp, paanyc, IMameTp;
TUTIOIIAJIb TIOBEPXHOCTH ChEephl

B3aumMHoe pacnionoxkenue chepsl 1
IUIOCKOCTH; KacaTeabHas IOCKOCTh K

cthepe; momaas cheps

N3o6paxenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

[Hunmuaapudeckast HOBEPXHOCTH,
oOpa3zyromye MUIHHAPUIECKOM
MMOBEPXHOCTHU, OCb HI/IJ'II/IH)IpI/I‘-IeCKOI\/JI
MMOBEPXHOCTHU

Humuaap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yroIas 1 och;

JI01aIb OOKOBOM M IMOJTHOM MOBEPXHOCTH

N300pakeHre NWINHAPA HA TUIOCKOCTH.

Pa3Béprka nununapa. CeueHus: HUIHHIPA

(TITOCKOCTBIO, MapayiebHON HIN
MEPHEeHIUKYJIIPHON OCH LIUINHIPA)

Konnueckast moBepxHOCTh, 00pa3yromme

KOHUYECKOW ITOBEPXHOCTHU, OCh U BEPIINHA

KOHHYECKOM IMOBCPXHOCTHU

Konyc: ocHOBaHUE U BEpIIMHA,




o0pasyromas 1 och; oAb OOKOBOH U
TIOJTHOW ITOBEPXHOCTH

YceuéHnblil KOHyC: 00pa3yronme u

9 BBICOTA; OCHOBAHMS K OOKOBas 1
MOBEPXHOCTh
N300paxeHne KoHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (MII0CKOCTHI0, apaJIIEIbHOW OCHOBAHHUIO, 1
Y TUIOCKOCTBIO, MTPOXO/ISIIEH uepes
BEPIINHY)

1 KoMOunarms ten BpameHust u 1
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMMCaHHBINA OKOJIO

12 chepsr; chepa, BIUCaHHAS B 1
MHOTOTPAaHHUK WJIH B TEJIO BPAICHUS

13 [onsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB Tl

14 O06BEM IUIMHIpA, KOHyCa

15 O0BéM mapa u TwIomaas cepol
[Tono6HbIe Tena B MPOCTPaHCTBE.

16 CooTHoIIeHUSsT MEX Y IUTOMAIIMU 1
MTOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX TEJT

17 KonTponbhast pabora o remam "Tena 1
BpameHus" u "O0bemMbl Ten"

18 BekxTop Ha II0CKOCTH U B IPOCTPAHCTBE 1

19 CnokeHue ¥ BRIYMTAHUE BEKTOPOB 1

20 YMHOXKEHUE BEKTOpa Ha YHCIIO 1

21 Pasnoxxenue BekTopa 1o Tpém 1




HEKOMIUIaHAPHBIM BekTopaMm. IIpaBuiio
napaJjijiesenuneaa

22

Pemrenue 3aaay, cBI3aHHBIX C
MPUMEHEHUEM TIPaBUJI JEUCTBUH C
BEKTOpamMu

23

[IpssmMoyronbHas cucTeMa KOOPAWHAT B
npoctpancTse. KoopauHars! BEKTOpa.
[pocreiinme 3a1aun B KOOpAUHATAX

24

VYron mexay Bekropamu. CKaisipHOE
MIPOU3BEICHNE BEKTOPOB

25

Beluncnenue yrioB MexXy NpsAMbIMUA U
IIJIOCKOCTSAMU

26

27

KoopanHaTHO-BEKTOPHBINA METOT PU
pEIIeHNH TeOMETPUUECKUX 3a7a4
KonTponbrast padora o teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenwue, 0600IIEHNE U
cucrteMaTtu3anus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEHME, 0600MIIEHNE 1
cucrteMaTtu3anus 3Haguii. OCHOBHEIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

30

[ToBTOpenue, 060061IeHNE 1
cHUCTeMaTH3alus 3HaHui. 3agadu
TJITAHUMETPUHU U METOJIBI MX PEIICHUS

31

[ToBTOpeHue, 06001IeHNE 1




cUcTeEMAaTH3alMs 3HaHUN. 3a1aun
TJTAHUMETPUU U METOJIBI UX PEIICHUS

[ToBTOpenue, 060061IeHNE 1
cucteMaTH3anus 3HaHui. OCHOBHBIC

32 1
(burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1
34 [ToBTOpEHME, 06o6meHI:Ie u 1
CUCTEMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






