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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuye6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuaromuxcs 10 —11 kimaccoB paspaboraHa Ha ocHOBe DenepaabHOTO
rOCy/IapCTBEHHOTO  00pa30BaTEeJbHOIO  CTaHAAapTa  CPEIHEro  OOIIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUMN, MPEIBABIIEMbIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAIUIMN POCCHUUCKOTO 00pa30oBaHUS.

Peanuzanus MPOTPaAMMBbI obecrnieunBaeT OBJIAJICHUE KJIFOYEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIUMH OCHOBY JIJI1 CAMOPA3BUTHS U HEMTPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JUYHOCTHOTO u

MO03HABATEIBHOTO PAa3BUTHS JTUYHOCTU 00YUAIOITUXCS.
HEJA U3YYEHUA YYEBHOT'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETpUH Ha YPOBHE CPEAHEr0 OOIIero
oOpa3oBaHus 00YCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX H
NPEIMETHBIX PE3yJbTaTOB O0YUYCHUS F€OMETPUU B HAIIPABJICHHH JIMYHOCTHOTO
pa3BuTHs 0OO0ydJaronmuxcs, GopMupoBaHus (DYHKIIMOHATBLHOWM MaTEMaTHYCCKON
TPaMOTHOCTH, W3Y4YeHHS JPYTHX Y4eOHBIX AWCHHMIUIAH. Pa3Butne y
00yJaronnXcs MPaBUIBHBIX IMPEACTABICHUA O CYNTHOCTH M TPOUCXOXKICHUH
TEeOMETPUYECKUX aOCTpaKlMi, COOTHONIEHHWU PEATbHOTO W HICATBHOTO,
XapakTepe OTPaKCHHsS MaTeMaTHYeCKOW HAyKOW SBICHHH U TPOIECCOB
pealbHOTO MHpa, MECTE TEOMETPUN B CUCTEME HAyK U POJIA MAaTEeMaTHUECKOTO
MOJICTMPOBAaHUS B HAyYHOM TIO3HAHMM ¥ B TMIPAKTHKE CIOCOOCTBYET
(GOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS Y4YAIMXCS, a TakKe KadecTB
MBIIIUICHHYST, HEOOXOAMMBIX JUTSI aJIaliTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus ABISETCS OMHUM U3 0A30BBIX IIPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus, TaKk Kak 00OeCIeYynBaeT BO3MOXHOCTh H3yUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHne, GOpMUPYEMOE MPU H3YYCHHH OO0YJarOIIUMUCS
MOHATUMHBIX OCHOB TEOMETPUU M TOCTPOCHHHM I[IETIOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3aJiad, YMEHUE BBIBUTATh H
OMPOBEPTaTh TUIIOTE3bl HEMOCPEACTBEHHO MCIONB3YIOTCS MPHU PEIICHUH 33729
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO
BCEX O0JACTSAX NEATeIbHOCTH YenoBeka. OpHueHTalus 4eJoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COIHAIBbHOTO ObITHA, (hopma
OTPaKCHHS OKPYIKAIOIIET0 MUPA, YCIOBUE YCIICIITHOTO MO3HAHUS U aKTHBHOTO



npeoOpazoBaHusl JeHCTBUTENbHOCTH. OmnepupoBaHrue MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJbI YUYEOHOW M TPYJOBOM NESITEIBHOCTH,
ABIISIETCS. OAHUM W3 MPO(ECCHOHATHHO BaXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3aja4a (GOpPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUIHOCTH OOpa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKON JAESITETbHOCTH IO MHOTUM HAIPABIICHUSM.
Ilenp ocBOeHHs MporpaMMbl ydeOHOTO Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE O0Oy4YeHHs — o00mieo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOyyaromuxcs d4epe3  oOecreyeHHe BO3MOXKHOCTH  NPUOOpPETCHHS U
UCTIOJB30BaHMUS CHUCTEMATHUECKUX T'C€OMETPHUECKUX 3HAHWW U JEHCTBHIA,
CHeM(PUUHBIX  TEOMETPUU, BO3MOXKHOCTH  YCIEIIHOTO  TPOJOJDKEHUS
o0pa3oBaHHMS 10 CHENHATBHOCTSAM, HE CBSI3aHHBIM C  MPHKIATHBIM
MCTIOIh30BAaHHEM T€OMETPHH.
[IporpaMmma 1O TeomMeTpuu Ha 0a30BOM YpOBHE NpeaHA3HAYCHA MJIs
OOy4arolmuXxcss CpPeAHEW IIKOJIbI, HE  HCHBITHIBABIINX  3HAYHTEIHHBIX
3aTpyJHEHW Ha YpOBHE OCHOBHOIO o0Imiero oOpa3oBaHus. Takum o0pasom,
oOyuaroriecs Ha 6a30BOM YPOBHE JOJKHBI OCBOHTH OOIIME MAaTeMaTUYECKHUE
YMEHHUS, CBSI3aHHBIE CO CIEIM(PUKON T€OMETPUH U HEOOXOAUMBIE ISl KU3HU B
COBpeMEHHOM obOmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXKHOCTh H3YYUTh
reoMeTpuio 6ojee riay0oKo, eclid B JalibHEWIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOEHHUS IMPOTpaMMbl OOECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHBIMH 3aJlayaMd OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 Kkmaccax sBISIIOTCS:
e (opmupoBaHue TMpeACTaBICHHUS O TEOMETPHUH KaK 4YacTH MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUe MpeACTaBICHNUS] O MHOTOTPAHHUKAX U TeJlaX BpaIlCHUS
KaKk O BaXHEHIIMX MaTEeMaTHYECKUX MOJENAX, IO3BOJISIOIMINUX
OIKCHIBATh U U3Y4aTh pa3HbIC SBJICHUS OKPYKAIOILEr0 MUPA;

e (dopMHpOBaHHE YMEHHS pAaclO3HaBaThb Ha YEpTEkKax, MOJACIAX U B

pealbHOM MUpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIQJICHHE METOJaMU PEIICHHUs 3a/]a4 Ha MOCTPOCHUS Ha N300paKeHHIX

POCTPAHCTBEHHBIX PUTYP;
e (GoOpMHpOBaHHWE YMEHHUS OINEPUPOBATh OCHOBHBIMH MOHATHSAMH O
MHOTOTPaHHUKAX M TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE aIrOPUTMAMHU pEIICHHS OCHOBHBIX THIIOB  3a/ad;

dopmMupoBaHuE YMEHHS TPOBOJIUTH HECIOXKHBIE JOKa3aTeIbHBIC



paccyXJIeHUsI B XOJi¢ pPElIeHUs CTEPEOMETPUUYECKUX 3ajlad U 3a7ay C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE  HUHTEJUICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0ydJaromuxcs, TMO3HABATEIILHOM AaKTUBHOCTH, HCCIEI0BATEILCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS;

e (QopmupoBanue  (PYHKIHOHATBLHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
FEOMETPUM: yMEHHUE pacClo3HaBaTh TMPOSBICHUS T'€OMETPUUECKUX
NOHSATUN, OOBEKTOB W 3aKOHOMEPHOCTEHW B peajbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUH JIPYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, (opMynupoBaTh WX Ha S3BIKE
FEOMETPUM U  CO3/laBaTh T€OMETPUYECKHE MOJIENH, MPUMEHSTh
OCBOCHHBIN T€OMETPUUECKUW ammapar [Jisi pelieHusT MPaKTUKO-
OPUEHTHPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATH U OLICHUBATH MOJIYYCHHBIE
PE3YJIbTATHI.

OTAn4YUTETEHON 0COOEHHOCTRIO MPOTPAMMBI SIBJISIETCS BKJIIFOUECHUE B KYpC
CTEpEOMETPUM B Hayaje €ro M3y4YeHHs 3ajad, peliaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, M ONpeAeIEHHBIM 00pa3oM opraHuW30BaHHas padoTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBHPYET K
JanbHEeUIIeMy U3YYSHHIO TIPEeIMETa.

[Ipennourenue OoTHAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOydeHws,
TO €CThb TEOPETHYECKHME 3HAHHUS HUMEIT B CBOEH OCHOBE YYBCTBEHHOCTD
PEIMETHO-TIPAKTUYECKON  JesATeabHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
NPEJICTaBICHUN Yy Yy4aluXcsi B Kypce€ CTEPEOMETPUU MPOBOJIUTCA 32 CUET
pelIeHusl 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3a7ady Ha
OTepupOBaHUE MPOCTPAHCTBEHHBIMU 00pazamu. Co3gaHue oOpasza MpoOBOIUTCS C
OTIOPO¥i HA HATJISAHOCTD, & OTIEPUPOBAHKIE 00PAa30M — B YCIOBUAX OTBICYCHUS OT
HarJISIIHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJEP KaHUsI.

OcHoBHBIE coniepkaTeNbHble TMHUU Kypca «['eometpun» B 10-11 knaccax:
«MHororpanHukmn», «lIpsgmple W IUIOCKOCTM B TPOCTpaHCTBE», «Tema
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHHUM pacrpeiessieTcss He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO U IO rojaM oOy4eHHus Ha YPOBHE CpPETHETO 00I1ero o0pa3oBaHUsl.

Conepxanue 00pa3oBaHus, COOTBETCTBYIONIEE MPEIMETHBIM pe3yIbTaTaM
OCBOCHHS pPabodeil TpOrpaMMbl, paCIpeACTIEHHBIM [0 ToJlaM OOy4YeHHS,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUYCCKUMU
MOHSATHUSMHU U HABBIKAMU OCYIIECTBIISIIOCH MOCIE0BATEIBHO U OCTYIATENbHO,
C CcOOJIOJIeHHEeM TMPUHLMIA MPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS



BKJIIOYAJIUCh B OOIIYI0  CHCTEMY TE€OMETPUYECKUX  IPEICTaBICHUN

oOyyJaromuxcs, pacmupsisi U yriayonsst e€, oOpa3ys MpOUYHbIE MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenue reomerpun otBoauTes 2 yaca B Henelro B 10 kimacce u 1 gac
B Heneno B 11 kiacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbBIX daca.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHHe NpsMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
napajuieJibHble W CKpelluBaromuecss npsmele. llapanneabHOCTs NPSAMBIX H
IUIOCKOCTEN B NPOCTPAHCTBE: MNapAJJIEIBHBIE TMpPsSMbIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSIMBIX; MAPAIIIENBHOCTh MPSAMON U TNIOCKOCTH. YTJIBI C
COHANPaBJICHHBIMA CTOPOHAMM; YIOJl MEXKIYy NPSIMBIMH B HPOCTPAHCTBE.
[TapamienbHOCTh  TUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNibHbIX TIockocTei. Ilpocreiiime mnpocTpaHCTBEHHbIE (GUTYPBHI Ha
TUIOCKOCTH: TETPAdIp, KyO, Mapaieaenunesi; IOCTPOCHUE CEUEHUH.

[lepneHAUKYJIAPHOCTD NPSIMOM U TJIOCKOCTH: NEPIEHAUKYJIIPHBIE MPSIMBbIC
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIBHBIE U MEPIEHAUKYISIPHBIE K TIOCKOCTH,
IIPU3HAK MEPHEHAUKYJSIPHOCTA IPSAMOM M IUIOCKOCTH, TeOpeMa O IPSAMOWU
NEPIECHAUKYISIPHON IIOCKOCTU. YTJIbl B IIPOCTPAHCTBE: YIOJI MEXAY NMPSIMON U
IUIOCKOCTBIO; JBYTPAHHBIM  yIOJ, JIMHEWHBIM Yroia JABYIPAHHOIO YyIJia.
[leprieHAUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUYKH J10 TUIOCKOCTH, PACCTOSIHUE
OT TMpsSMOM N0  IUIOCKOCTH, TpOeKIus  (QUrypsl Ha  IIIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: TMPU3HAK MEPHEHAUKYISIPHOCTA JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA,
BBIITYKJIBIE W HEBBINYKIBIE MHOTOIPAHHUKHK; pPa3BEPTKA MHOIOTPAHHUKA.
[Ipu3ma: N-yroapHas npu3Ma; IpaHu U OCHOBAHUs IPU3MBL; IIpsAMasi U HAKJIIOHHAs
npusMbl; OOKOBas U TMOJNHasg MOBEpXHOCTh mnpusMbl. [lapannenenunen,
MPSMOYTOJIBHBIA MapajuleJIenuIlel U ero cpoucTea. llupammpma: n-yrosbHas
NUpaMuja, TpaHU ¥ OCHOBaHHE MHUpaMUAbL; OOKOBas M IOJHAs MOBEPXHOCTh
MUpaMUJIbl; TpaBWJIbHAST M yCEU€HHash MNUpaMuaa. OJIEMEHThl MOpHU3Mbl U
nupamuapl.  [lpaBunbHBIE ~ MHOTOTpAaHHUKHM:  MOHSATHE  IPABUIIBHOIO
MHOTOI'PaHHHKA; MPaBUJIbHAS MpPU3Ma M NpPaBWIbHAS MUPAMUIA; MPaBUIIbHAS
TpeyroibHas NUPaMUJa W TPaBWIbHBIN TeTpasap; ky6. IIpencraBnenue o
[IPaBWJIBHBIX MHOTOIPDAaHHMKAX: OKTajAp, JoAekasap W ukocadap. CeueHus
MPU3MBI U IUPAMUIBI.



CummeTpus B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU. DJEMEHThl CHMMETPUUM B NUPaMHUAAX, HapajulesenuIenax,
MPaBUJIBHBIX MHOTOTpaHHUKAX.

Bbrunciienne 371€MEHTOB MHOTOTPAHHUKOB: p&Opa, IUAaroHalH, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IJIOLAJbh OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM NPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH NPABUIBHOW MHUPAMMIIBI,
TeopemMa O IUIomaAu yceuéHHoUW mnupamuabl. [lonstue 06 o0bEme. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tenma B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpameHust

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIiue  ITUIMHIAPUYECKON
MOBEPXHOCTH, OCh UMWJIUHAPUYECKON MOBEPXHOCTU. L{MmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3yrwoIas W OCh; IUIONIAAh OOKOBOW M TIOJIHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroIIre KOHUUYECKOW MTOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriasi ¥ OCh; IIOMIAJh OOKOBOW M TOJIHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yloliye U BBICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxenue cdepbl M IIOCKOCTH; KacaTeidbHas IUIOCKOCTh K
cthepe; mromaab chepsl.

N3o0paxxenne Ten BpalleHWs Ha TUIOCKOCTH. Pa3BépTka muiauHapa u
KOHYCA.

KomOunHammu Tenm BpameHWs W MHOTOTPAHHHKOB. MHOTOTpaHHUK,
OmMMCaHHBIH OKO0JIO cdepbl; cdepa, BnHcaHHAS B MHOTOTPAaHHUK, WIIH TEJIO
BpaIlICHUS.

[TonssitTne 06 oObéMe. OcHOBHBIC CBOMCTBa 00BEMOB Tein. Teopema 00
00bEéMe TPSIMOYTOJIBHOTO Tapajuiefenunena u ciueacteus u3 He€. OO0bEM
UIMHIpa, Konyca. O0bEM mapa u 1iomass chepel.

[TonoOHple Tema B mpocTpadcTBe. COOTHONIICHUS MEXAY ILIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.



Ceuenust nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajijieIbHOE OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEPUIMHY), CEUCHHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CIOXKEHHWE W BBIYMTAHUE
BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4HCiO. PasiiokeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwio napamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM IIPaBWJI IEUCTBUM C BeKTOpaMu. lIpsMoyrosbHas
cucrteMa KoopauHaT B mpoctpaHcTBe. KoopnumHatel Bektopa. IIpocreiimne
3a7la4d B KOOpJMHATAaX. YTOoJl MeXAy BekTopamu. CKalsIpHOE MNpPOU3BEICHHE
BEKTOPOB. BhIuncCIEHNE YIIIOB MEXKY NPSMBIMH U IIIOCKOCTAMH. KoopauHaTHO-
BEKTOPHBIN METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IHIJIAHUPYEMBIE PE3YJIbTATbBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHHUS MPOrpaMMbl Y4e€OHOTO NpeaMeTa
«MatemaTukay» XapakTepU3yITCS:

I'pa:xknanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO YJICHA POCCHUUCKOTO OOIIEeCTBa, MPeJACTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W TIp.),
YMEHUEM B3aUMO/ICHCTBOBATh C COLUAIbHBIMA MHCTUTYTAMHU B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBID ~ POCCHMCKOW  TpaXTaHCKOW  WJEHTUYHOCTH,
YBaYXEHUS K MPOILIOMY M HACTOSIIEMY POCCHUMCKON MaTEMAaTUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSM POCCHUHUCKHMX MAaTeMaTUKOB U POCCHUUCKOM
MAaTeMaTHYEeCKOM IIKOJIbI, K WCIIOJIb30BAHUIO AITHUX JOCTHIKECHUU B JIPYTUX
HayKax, TEXHOJOTUAX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH POCCHIICKOTO HapoJa;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TOBEICHUS,
CBS3aHHOTO C TPAKTHUYECKUM TMPUMEHEHHEM JOCTIKEHUH HAayKu U
NESTENBHOCThIO YYEHOTO; OCO3HAaHUEM JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOWYHUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHUYECKUX

3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad, peLIeHUH, pacCyXIeHUM;
BOCIPUMMUYHUBOCTBID K MAaTeMaTUYECKHM  acCleKTaM  pas3JIM4HbIX BUIOB
HCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPHUMEHATH MaTeMaTHYeCKHE 3HAHHUS B
WHTEpecax 370poBOoro ® 0Oe30macHOro o00pas3a KHU3HHM, OTBETCTBEHHOTO
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (3I0pOBOE TUTaHWE, cOaJaHCHUPOBAHHBIN
PEXKUM 3aHATHH M OTJIBIXA, PETyJsapHas GU3ndecKasi akTHBHOCTD); (PU3HIESCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CIIOPTHBHO-03/I0POBUTEIHLHOM
TEeATETbHOCTBIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LEHHOCTH TPYAOJIOOUS; NHTEPECOM K
paznuuHbIM  cpepaMm  Tpo(ecCHOHATBHON  AESATENbHOCTH, CBA3AHHBIM C
MaTE€MaTUKON U €€ MPUIOKEHUSMHU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBL;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMYECKUX  MPOLIECCOB HA  COCTOSIHHE MPUPOJHON |
COLIMAJIBHOM CpeJbl, OCO3HAHMEM TIJIO0AJIbHOIO XapaKTepa 3KOJIOTMYEeCKUX
npo0JsieM; OpueHTalMell Ha MPUMEHEHHE MaTeMaTUUYEeCKUX 3HAaHUM JJI pelIeHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH CpeJibl, MJIaHUPOBAHMS MTOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIIEJICTBUHN ISl OKPY>KAIOIIEH Cpeibl.

ILleHHOCTH HAYYHOTO O3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HAayKM M OOIIECTBEHHOW MPaKTUKH,
NOHMMaHHEM MaTEeMaTUYeCKON HayKd Kak cdepbl UeTOBEUECKOM JesITeIbHOCTH,
ATamoB €€ Pa3BUTHUS U 3HAYMMOCTHU JJIA Pa3BUTHUS ITUBUIM3ALMU; OBIAJICHUEM
SA3BIKOM MaTeMaTHUKU U MAaTeMaTUYeCKOW KYJIbTYypOH KaK CPeICTBOM IMO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITH MPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDHI

MeranpenMeTHbIe pe3ybTaThl OCBOCHUS MTPOTPaMMBbl YIEOHOTO TIpEeIMETa
«MaTtemaTuka» XapaKTepU3YyIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMEbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YIIMUBHBIMU OetUCBUAMU.

1)  Vuueepcanvnvle noznasamenvhvle Oeticméus, obecneuusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (0ceoeHue
Memoo0o8  NO3HAHUS — OKpPYJcanwezo Mupa, HPUMEHEHUe  JI02UYeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble Jornyeckue JelicTBUA:

e BLIABIISITD u XapaKTepHU30BaTh CYIIECTBEHHBIC NPU3HAKU

MaTEeMaTHYECKUX OOBEKTOB, IMTOHSATHH, OTHOIIICHUN MEXy TOHITHSIMH,
dbopMyITHpPOBATH ONpEICIICHUS TMOHSTHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMKI, OCHOBAHUS 11 0000IEHUS 1
CpaBHEHUS, KpUTEPUH NTPOBOJIUMOI'0 AHAIIN3A;

BOCHPUHMMATh, (OpMyIHpOBaTE M NPeoOpa3oBBIBaTh CYXKIACHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISATE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX;
npenjaratb  KpUTEpUM Uil BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€TYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKJIEeHUH  (MpsMble W OT  MPOTHBHOIO),  BBICTPaUBaATH
apryMeHTal1Io, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CYXKJICHUS U BHIBOJBL;

BbIOMpaATh Croco0 pelieHus yueOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEIICHUs, BHIOUpaATh Hauboyee MOAXOAAIIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbLCKHe TeCTBUA:

UCIIOJIb30BaTh  BONPOCHI  KaK  HMCCIENOBATEIbCKAA  HMHCTPYMEHT
No3HaHUsA; (HOPMYIUPOBATH BOIMPOCH], (PUKCHUPYIOIIHE MPOTHBOPEYHE,
npo0JIeMy, yCTaHaBIMBATh HCKOMOE U JaHHOEe, (OPMUPOBATH TUIIOTE3Y,
apryMCHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPHUMEHT,
UCCIICIOBAHNUE [0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOIO
o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHUMOCTCH MEXIY
00BbEKTaMH, SIBIICHUSMH, ITPOIICCCAMU;

CaMOCTOSITEILHO  (OPMYJIHUPOBAaTh OOOOIICHWS ¥  BBIBOJABI 11O
pe3yabTaTaM IMPOBEAEHHOTO HAOJIOACHUS, HCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIBHIaTh
IPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBIIATE AeUIIMTH HHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX I OTBETA
Ha BONPOC U ISl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATHU3UPOBATH 51 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



2)

CTPYKTYpUpOBaTh HH(MOpPMALIMIO, MPEACTABIATE €€ B Pa3IMUHBIX
(opMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBATh  HAAEKHOCTh  HMHPOpPMAIMM MO  CAMOCTOATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvuvie KOMMyHuKamueHuwle Oeticmeus, o0becnedusaom

cGhoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YUAIOUUXCSL.
Oomenue:

BOCHPUHMMATh U (OPMYIUPOBATh CYXACHHS B COOTBETCTBHM C
YCIIOBUSIMU U LIENSIMU OOIEHHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHMS B YCTHBIX U TUCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110
XOJly PELICHUS 3a/1a4d, KOMMEHTHPOBATh MOJYyUYEHHBIA PE3yJIbTAT;

B X0/ie OOCYXJEeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOIEMBI, peIIaeMOl 3a/1aud, BbICKA3bIBATh UJIEH, HAIICIICHHbBIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXAECHUS C CYKICHHUSIMU
JIPYruX YYacTHUKOB JMajora, OOHapy>XKMBaThb pa3jiu4he U CXOJCTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyaupoBaTh pa3HOINIacus, CBOU
BO3PaKEHUS,

IPEACTABIATh  pE3yJbTaThl  PELICHHMs  3a4aud, OKCIIEpUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opMmar
BBICTYIUIEHUSI € Yy4€TOM 3aJad IMpe3eHTaluu U O0COOEHHOCTEH
ayIUTOPUH.

CorpyaHuuecTBo:

3)

NOHMMAaTh U  HUCIOJIb30BaTh  MPEUMYINECTBA  KOMAaHIHOW W
UHAUBUAYaTbHON paOOThl MPU PEIICHUU Y4eOHBIX 3a/ad; MPUHUMATH
[eJb  COBMECTHOM  JIESITENbHOCTH, IUIAHUPOBATh  OPraHU3AIUIO
COBMECTHOM paboThl, pacmpenensiTh BUAbI pabOT, TOTOBApUBATHCA,
oOCcyXaaTh TMpoIecc H pe3yabTaT paboThl; 0000IaTh MHEHHS
HECKOJBbKHUX JIOJICH;
y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYyKIeHus, OOMEH
MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIC); BBIIIOJIHATH CBOIO YaCTh PabOThHI
U KOOPJAMHHPOBATH CBOM JEHCTBUSA C JIPYTUMHU UYJICHAMH KOMAaHJbI;
OIICHUBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvuvie — pecynamuenvie  Oeiicmsus,  obecneyugarom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCHIU.
Camoopranu3amnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1auu, BEIOMPATH CIIOCO0
pelieHus ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX



BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yuéToM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIbHOW pe(dIeKCHUH KaK OCO3HaHUS
COBEPILIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB;
BJaJ€Th CHOCO0AMU CAMOIPOBEPKH, CAMOKOHTpPOJS Mpolecca u
pe3yJibTaTa peleHUss MAaTEMaTUYEeCKON 3a1auH;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH I[PHU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENICTB,  JIAHHBIX,  HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYIHOCTEM;

e OIICHMBAaTHh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUSM, OOBSCHATH
IIPUYUHBI TOCTUXKEHUS WA HEJOCTUKEHUS PE3YJIbTAaTOB AEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OrnepupoBaTh NOHATUAMU: TOUYKA, IPSMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBHUS U3 HUX NPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSAMH: MAPAJUIENBHOCTh U NEPHEHAUKYISIPHOCTH
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pPaCMONOXKEHUE MPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATHSMU: JBYTPaHHBIN yroji, TPaHd JBYI'PAHHOTO Yria,
pedpo IBYTPAaHHOTO YIJIa; TUHEHWHBIN yTroJ JABYTPaAaHHOTO YIJIa; TpagycHas Mepa
JIBYIPAaHHOIO yTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIIBIA M HEBBITYKJIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOI'OTPaHHUKA, TPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacno3naBaTh OCHOBHBIE BHbl MHOTOIPAHHUKOB (MHUpamMuzia; IMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWUKH, BBIOMpass  OCHOBaHUS IS
Kiaccupukanuu (BBINYKIbIE W HEBBINYKJIble MHOTOIPAHHUKH; MPAaBUIIbHBIC
MHOTOTPAaHHUKU; MPSMbI€ U HAKJIOHHBIE MPHU3MBbI, TapajlIeJICUIe/Ibl).

OnepupoBaTh NOHATUSIMU: CEKYIIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHITH NPUHITUIIBI TOCTPOCHUS CEYEHU M, UCTIOIb3YSl METO/I CIEOB.



Ctpoutrh ceueHHs MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBIMOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (PUTYpP: BH]
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEIMYMH MO oOpaslam
WM aJdrOpUTMaM, MPUMEHSS U3BECTHbIE AHAIIUTUYECKHE METOJIbI NPU PELICHUU
CTaHIapTHBIX MATEMAaTUYECKUX 3a]1a4 HAa BBIYUCIIEHUE PACCTOSTHUI MEXIY IByMs
TOYKAMHM, OT TOYKM JO NPsIMOM, OT TOYKM JO IUIOCKOCTH, MEKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaXOXXJEHUE TEOMETPUUECKUX BEIMYMH MO oOpaslam
WIH alrOpUTMaM, IPUMEHSSI U3BECTHbIE aHATIMTUYECKHUE METO/IbI MIPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHYECKMX 3a/Jad Ha BBIYHCICHHUE YIJIOB MEXIY
CKpPEIIMBAIOUMMUCA TMPSAMBIMUA, MEXJY MNPIMOA U IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMBI 1 TIIOMIAAM TOBEPXHOCTEW MHOTOTPAaHHUKOB (TpU3Ma,
nUpaMuaa) C TMpUMEHEHHEeM (OpPMyYJ; BBIUUCIATH COOTHOLICHUS MEXKIY
TUIOIIA/ISIMU TIOBEPXHOCTEM, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CUMMETpPUS B MPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOpPMALHMIO O
INPOCTPAHCTBEHHBIX F'€OMETPUUECKHUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpuMeHATh reomeTpuyeckue (GakThl AJI PEIIEHUS CTEPEOMETPHUUECKUX
3a1a4y, MPEeAnojaralolIMX HECKOJIBKO INAroB pPEIICHHs, €CIM  yCIOBUSA
IpYMEHEHUs 3aJlaHbl B IBHOM (opme.

[IpuMmenAT, TpOCTEHIINE MTPOrPaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBOAUTH IPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
’KU3HHU, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHATh NONy4YEHHbIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATH pealbHbIC
CUTyallUH WU INPUMEHATh HM3YyYEHHBIE IOHATHS B IPOLIECCE IOUCKA PEIICHHS
MaTeMaTHUYeCKu CQOPMYIUPOBAHHOM NPOOJIEMBbI, MOJAEIUPOBATH peabHbIC
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TE€OMETPHYECKHX MOHATHA W TeOopeM, almapara anreOpsl;
pemarb NpakTUYECKUE 3a7auM, CBSA3aHHBIE C HAXOXKJIECHUEM T'€OMETPUYECKHUX
BEJINYMH.

11 KIIACC



OmneprpoBaTh MOHATHSIMH: IHJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yromne
[WINHIPUYECKON  TOBEPXHOCTH; LWIMHAP; KOHUYECKass MOBEPXHOCTb,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; ceprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHust (HWJIKHAP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYEHHS TEJl BpALICHUSI.

KinaccudunmpoBats B3aiMHOE pacroiokeHue chephl U MIOCKOCTH.

OmnepupoBaTh TOHATHUAMH: IIAPOBOW CETMEHT, OCHOBAHHE CErMEHTa,
BBICOTa CEIMEHTA; IIAapPOBOM CJIOM, OCHOBAaHHE MIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJIOSI; IIIAPOBOM CEKTOP.

Bbraucnsate 00BEMBI M TUIOIIAAM TOBEPXHOCTEH TeNm  BpaIICHHS,
reOMETPUYECKUX TeN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TOHATHSAMHU: MHOTOTPDAHHHMK, BIHCAaHHBIM B cdepy H
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHHUK WM TEJO
BpAILCHMUSI.

BBIYHCISTE COOTHONICHUST MEXTY TUIOIIASIMU TTOBEPXHOCTEN M 00bEMaMu
II0JO0OHBIX TEI.

N300paxath m3ydaeMbie (UTYpPHl OT PYKH U C TPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinosiHATh  (BBIHOCHBIE) IUIOCKHE YEepPTEeKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJl BpaIllCHUS.

W3BnekaTp, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (UTYpax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbImoyHATh ACHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCII0, 00BICHITH, KAKUMU CBOMCTBAMHU OHHU 00J1a/1a10T.

[TpumeHsTH MpaBUIIO MapajvieIenunea.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TMPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, YTroi
MEXJy BEKTOpPaMHM, CKaJIPHOE IPOU3BEJCHHE BEKTOPOB, KOJJIMHEApHBIE U
KOMITJITAHAPHBIE BEKTOPHI.

Haxonuth cymmy BEKTOpPOB M NIpPOHU3BEJIEHHE BEKTOpa Ha YHUCIO, YIodi
MEXIy BEKTOpaMH, CKaJISPHOE MPOM3BEIICHNE, PACKIAIbIBATh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3amaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumensaTey reoMerpudeckue (HaKThl TSI PEHICHUS CTEPEOMETPUICCKUX
3a/au, MPEANoJIaraloNIuX HECKOIBKO IIIaroB pENIeHUs, €CIU  YCIOBHS
MPUMEHEHUS 3a/1aHbI B IBHOU (hopMme.



Pemate npocrenire reOMEeTpUYECKUE 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaun Ha [JOKAa3aTEIbCTBO MATEMAaTUYECKUX OTHOIUCHUW H
HAaXO0XJEHUE TEOMETPUYECKUX BEJIMYUH 10 o00pa3laM WiId ajIropuTMam,
IIPUMEHSST U3BECTHBIE METOAbI IPU PELICHUM CTAHIAPTHBIX MAaTEMaTUYECKUX
3a1ad.

[IprMeHATP DOpOCTEHINNE NPOrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIprBoAUTE IIpUMEpPHI MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJAE U
YKU3HU, PACIO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh NTOyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBATH PEAJIbHBIE
CUTyallUM Y MPUMEHSTHh U3YUYCHHBIE IIOHATHSA B IIPOLECCE IIOMCKA PELICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peaIbHbIC
CUTyallUM Ha $3bIKE TI'E€OMETPUM, MCCIEA0BATh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHITHI M TeopeMm, ammapara ainreOpsi;
pelarh MPaKkTUYECKUE 3aJa4yd, CBSI3aHHBIE C HAXOXKJICHUEM TI€OMETPUYECKUX
BEJINYNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
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n padoThI padoThI
1 BBenenue B cTepeoMeTpurio 10 https://m.edso0.ru/C503R7VIP
[IpsiMbI€e 1 TIIOCKOCTH B
2 HPOCTPAHCTRE. 12 1 https://m.eds00.ru/\WT7NSO14T
[TapamiensHOCTE NPSIMBIX U
IIJIOCKOCTEN
I1
3 epneHnHKynpoocni 12 https://m.edsoo.ru/V611APUCD
MPSIMBIX U IJIOCKOCTEN
0%
4 FIIEL MO TPAMBIMIL H 10 1 https://m.edso0.ru/R38METBTQ
IJIOCKOCTSAMU
5 MHororpaHHUKH 11 1 https://m.edsoo.ru/XPW9US5FB2
6 OO0BEMBI MHOTOIPaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
IT :
7 ORTOPCHHE. CEHCHILL 4 1 https://m.edsoo.ru/L1AAMHO3D
PaCCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO 68 5 0
YACOB IIO ITPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

[TPOTPAMME

HaumMmeHnoBanue KoauuecTBO 4acoB
Ne DuieKTpoHHbIe (U poBHIE)
pa3aesaoB U TeM KonTposbHbie IIpakTyeckue
n/n Bcero o0pa3oBaTte/ibHbIE peCypchl
NnporpaMmmbl padoThI padoThI
1 Tena Bpatenus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OOBEMEI TEI 5 1 https://m.eds00.ru/B9ORVIYC9
Bekrops! n
3 KOOP/JMHATHI B 10 1 https://m.edso0.ru/ANCLAGOMF
MPOCTPAHCTBE
[ToBTOpEHME,
000
4 ODODHICHHE, 7 1 https://m.edsoo.ru/DORV3P725
cUCTEMAaTH3aIMA
3HAHUU
OBIIEE KOJIMYECTBO
YJACOB I1IO 34 3 0



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
N KoJsmyecTBo 4acoB DJieKTPpOHHBbIE HH(pPOBbIE
i Tema ypoka T —. TpaxTuyeckue o0pa3oBare/ibHbIE
Beero padoThI padoThI pecypeet
OCHOBHBIC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
psiMast, TII0OCKOCT,
npocTpancTBo. [IpaBuna
1 H30BpaKEHNS Ha PUCYHKAX: 1 https://m.edsoo.ru/D3VCI7UN
M300paKeHUS TIII0CKOCTEH, 4
napajuIeNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3Ka
[TonsTus: nepecekaronyecs
5 IUIOCKOCTH, 1 https://m.eds00.ru/NR6VJYCG
nepeceKaroIuecs npsmas u K
IJIOCKOCTh
[TonsTHs: nepecekaromuecs
3 IUIOCKOCTH, 1 https://m.edsoo.ru/O6RNDFA
nepeceKarImecs npsmas u MO
MJIOCKOCTh



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0

3HAKOMCTBO C
MHOFOI’paHHI/IKaMI/I,
M300paKkeHue
MHOFOFpaHHI/IKOB Ha
pUCYHKaX, Ha
HpOGKIII/IOHHBIX qepTen(ax

https://m.edsoo.ru/KMUQPILL
0

HauanpHbie cBefeHms 0 KyOe
Y TIpaMHUJIe, UX Pa3BEPTKU U
Mogenn. CedeHust
MHOTOTPaHHHKOB

https://m.edsoo.ru/FPW2JNHC
Z

HauanpHabie cBeeHMs 0 KyOe
Y MUPaMHJIC, UX PA3BEPTKH H
mozaenu. CeueHus
MHOTOTPaHHHKOB

https://m.edsoo.ru/IMQ3AJ3S
5

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3B
L

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX7Q
El



https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1

IMousarue 06
AKCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUA N3 HUX

https://m.edsoo.ru/YPKS5MLJ
L

10

Ilonsitre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUN U
CJICIOCTBUA U3 HUX

https://m.edsoo.ru/I3A98J6Z9

11

B3anmHoe pacnosioxxenue
MPSIMBIX B MPOCTPAHCTBE:
nepeceKaromnect,
napajuieNibHbIe U
CKpEILMBAIOIINECS IPSIMbIE

https://m.edsoo.ru/I[lUIW8KR5
Q

12

[TapannenbHOCTh NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajJiesibHble IPSIMbIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
MPSMBIX

https://m.edsoo.ru/CS9VLQLH
6



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6

[TapamienpHOCTE IPSIMBIX U

TUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamenbHOCTE IPSIMOM U
IJIOCKOCTHU
14 VYTrabl ¢ cCOHaNpaBIeHHBIMU https://m.edsoo.ru/LLIAVHVB
CTOpPOHAMHU w
15 Yron Mexy npsiMbIMU B https://m.edsoo.ru/KGJM80EU
MPOCTPAHCTBE K
16 Yroa Mexy npsMbIMU B https://m.edsoo.ru/24LVWH9
HPOCTPAHCTBE V8
[TapannenbHOCTH
. https://m.edsoo.ru/BUSTQIHZ
17 MIJIOCKOCTEH: TTapajuieIbHbIe T
IUIOCKOCTH N
18 CBolicTBa nmapayieabHbIX https://m.edsoo0.ru/0KQQK2A
IIJIOCKOCTEN BA
[Ipocreitmue
19 MIPOCTPAHCTBEHHBIE (DUTYPHI https://m.edsoo.ru/MRT13XP7
Ha TUIOCKOCTH: TE€TPadp, 9
KyO, mapaJienenumnes
20 ITocTpoenue ceueHuit https://m.edsoo.ru/DISAX05J8
21 IToctpoenue ceueHuit https://m.eds00.ru/20GC3ZP9P



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P

KonTtponsHas padora mo
teme "[IpsMbie U TIIIOCKOCTH

22 B IIPOCTPAHCTBE. https://m.edsoo.ru/BI405QJEB
[TapaienbHOCTB NPSMBIX U
miockocrei"”
[IepnenMKyIpHOCTD
23 MIPSIMOM M TUIOCKOCTH: https://m.edsoo.ru/RN45YBO8
MEpIEeHIUKYIIIPHBIE PSIMbIE R
B IIPOCTPAHCTBE
[IpsiMble mapasuienbHbIE U
https://m.edsoo.ru/32MXRZD
24 MepIEeHIUKYIISpHBIE K DL
IIJIOCKOCTH —
[Ipsimbie mapanienbHbIe U
25 MepIEHINKYIISIPHBIE K https://m.edsoo.ru/JPUOTOI3N
IIJIOCKOCTH
[Tpuznak
https://m.edsoo.ru/DC41W6K1
26 MEePIEHINKYIISIPHOCTH 4
MPSAIMOM U TUIOCKOCTHU -
ITpuznax
https://m.edsoo.ru/HD3D63S5
27 MePIEeHAUKYISIPHOCTH P
MpsAIMOM M TUIOCKOCTHU B
Teopema o npsamoii
. https://m.edsoo.ru/YOIQSMOH
28 NEPIEHANKYIIIPHON

IIIIOCKOCTH

1



https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1

29

Teopema o npsmon
NEPIEHIUKYISIPHON
IIJIOCKOCTH

https://m.edso0.ru/81R5KU5RJ

30

Teopema o npsmoit
MEPIEHIUKYISIPHON
IIJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7
T

31

[lepnenaukyisp n
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TNTIOCKOCTH,
paccTosiHue OT MPSAMOM 10
IJIOCKOCTH

https://m.edso0.ru/638GKWY7
\Y

32

[Tepnienaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTostHuE OT NPSIMOit 10
IJIOCKOCTH

https://m.edsoo.ru/AD6RCAC
RA

33

[Tepnienaukynsap u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT IPSIMOH 10
IJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HX
C

34

[lepnienaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT IPSIMOM 10
IIJIOCKOCTH

https://m.edsoo.ru/6P5BVV34
R



https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R

VYTIuIBl B IPOCTPAHCTBE: YroJl

35 MEX Y IPSIMOM 1 https://m.edsoo.ru/PSFIXUA1I
IIJIOCKOCTBIO
BYI'paHHBIN yTOJI,
A yr? . 7 https://m.edsoo.ru/6R4A0EOM
36 JMHEWHBIA yroJ D
JBYTPAHHOTO yriia N
BYI'paHHBIN yTOJI,
A yr;ua . T https://m.edsoo.ru/MLOZZYZ
37 JTMHEWHBIA yroJ C7
JIBYTPaHHOTO yria o
[lepnenuKyIsIpHOCTD
38 TJTOCKOCTEM: MPU3HAK https://m.edsoo.ru/YRQDSM9
HEPIEHIUKYIAPHOCTH IBYX NH
IIJIOCKOCTEN
[TeprieH IUKYASIPHOCTH
39 TJTIOCKOCTEM: MTPU3HAK https://m.edsoo.ru/DY2AF84T
MEPIEeHIUKYIIPHOCTH IBYX 2
IIJIOCKOCTEN
[leprienAMKYISIPHOCTH
40 TJIOCKOCTEH: TPU3HAK https://m.edsoo.ru/TS8OAINH
MEePIEeHIUKYIIPHOCTH ABYX 2
IJIOCKOCTEN
41 Teopema o Tpéx https://m.edsoo.ru/0W5LZ1RV
MEePHEHIUKYISIpAX Z
42 Teopema o Tpéx https://m.edsoo.ru/OP44KE54

NEPICHANKYIIApax

N



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPHEHIUKYIApaX

https://m.edsoo.ru/OWG81WD
V3

44

KonTtponsHas paboTa o
TeMaM

"IleprieH AMKYISIPHOCTh
MPSIMBIX U IJIOCKOCTER" 1
"VTIbl MEXIY IPSIMBIMU U
IIOCKOCTAMU"

https://m.edsoo.ru/\VOXABPOP
B

45

[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOI'paHHHUKA

https://m.edsoo.ru/L5FTEZ8Q
X

46

[Ipu3ma: n-yrosnbHas
MpU3Ma; rPpaHyd U OCHOBAHUS
MIPU3MBI; IIpsIMasi U
HAKJIOHHAsSI IPU3MBI;
O0KOBas U MOJIHAs
MTOBEPXHOCTD MPU3MBI

https://m.edsoo.ru/ZAL6DKFQ
L

47

[Mapannenenumnen,
MIPSAMOYTOJIbHBIN
napajuieJIenuIe] 1 ero
CBOMCTBA

https://m.edsoo.ru/ITCOB1WI
0



https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO

48

IInpamua: n-yroyibHast
nMpamuia, rpaHu u
OCHOBaHUE HPaAMU/IbL;
OOKOBas M OJTHAS
MTOBEPXHOCTh MUPAMUJIbL;
MpaBWJIbHAS U yCEUEHHAs
nupaMua

https://m.edsoo.ru/1TOFX00PA

49

[IpaBunbHbIE
MHOTOTPaHHHUKH: TIOHSATHE
MIPABUIIEHOTO
MHOTOTPaHHUKA;
MpaBUJIbHAS TPU3Ma U
MpaBUJIbHAS TUPAMUJA;
MIpaBUJIbHAS TPEYTOJIbHAS
MMpaMuia U IpaBUIbHBII
TeTpa’ap; Kyo

https://m.edsoo.ru/LWNGFZT
WE

50

[Ipencrasnenue o
MIPaBUIIBHBIX
MHOT'OTPaHHUKAX: OKTad/Ip,
JOJICKadIp ¥ UKOCAdIP.

https://m.edsoo0.ru/06SH021DD



https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

o1

Cummerpus B
MPOCTPAHCTBE: CHMMETPHS
OTHOCHTEIIEHO TOYKH,
IIPSIMOH, TNIOCKOCTH.
DneMeHTbl CHMMETPHH B
MUpaMHJIaXx,
napajuleNienumneax,
MIPAaBUITbHBIX
MHOTOTPaHHUKaX

https://m.edsoo.ru/SWEUC9E

NR

52

Brrunciienne 31eMeHTOB
MHOTOTPaHHUKOB: p&Opa,
JMaroHalv, yribl

https://m.edsoo.ru/EUP4AMNT76

0

53

ITomans 00KOBOI
MOBEPXHOCTH U MOJTHOU
MMOBEPXHOCTU MPSIMOU
MIPU3MBI, TUIONIA/Ib
OCHOBaHUH, TeOpeMa 0
OOKOBOI MOBEPXHOCTHU
NPSAMOUN MPU3MBbI

https://m.edso0.ru/SQY9XSIL

6



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6

[Tnomans 6oxoBOM
[IOBEPXHOCTU U
IIOBEPXHOCTH NPABUIIBHON

https://m.edsoo.ru/R22FHBG6

o4 IIAPaMHU/IbI, TEOPEMA O 0

IUIOIIaI OOKOBOM -

ITOBEPXHOCTH YCEUEHHOMU

HI/IpaMI/IJII)I
55 KonTpomabnas pabora no https://m.edsoo.ru/VHYNJOQM

Teme "MHOrorpaHHuKy" QD
56 Honsmie o6 ofLiMe g[tps://m.edsoo.ru/GMlLC394
57 O6bEM mupaMuLI ?:ttps://m.edsoo.ru/BBO7P8WT
58 O6bEM mupaMubI Ettps://m.edsoo.ru/POZ9ED3Y
59 OGbéM mipav s gttps://m.edsoo.ru/RZSBITMU
60 OGbéM mipav s flrttps://m.edsoo.ru/OHRFOZ LC
61 OGbéEM MpH3MBI Zttps://m.edsoo.ru/YEQP63ZD
62 O6bEM MpH3MBI https://m.edsoo.ru/B46EMRR

GE

63 O6bEM TIpU3MbI https://m.edsoo.ru/FIMQW6K

FT



https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT

64

KonTtponsHas pabota o
teme "O0BEMBI
MHOTOTPaHHUKOB"

https://m.edso0.ru/23S50180N

65

[ToBTOpEHue, 0600IIeHNHE
cUCTEeMaTU3alus 3HaHUM.
[TocTpoeHne ceueHuit B
MHOTOTPaHHUKE

https://m.edsoo.ru/KXTOCIOJ
G

66

[ToBTOpenue, 06o0IICHNE
CHCTEeMaTH3aIis 3HAaHUH.
Beruncnenue paccrossHA:
MEXIY ABYMS TOUKaMH, OT
TOYKH JI0 IPSIMO, OT TOYKH
JI0 TIJIOCKOCTH, MEXKITY
CKPEILIMBAIOIUMHUCS
NPSIMBbIMU

https://m.edsoo.ru/HKP613JUC

67

HToroBast KOHTpOJIbHAS
pabora

https://m.edsoo.ru/KB3EK0A9
U



https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpEenue, 06061IEHNE
CUCTEMaTU3alus 3HAHUHN.
Beruncnenue yrios: Mexay
CKPEIIHMBAIOIINMHUCS

https://m.edsoo0.ru/X7CJU5LO

68 . 1
MPSIMBIMU, MEKTy IIPSIMOM 1 0
IIJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXKIY
IIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO HACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

IMOBCPXHOCTHU

Ne KosmyecTBo 4acoB DJIeKTPOHHbIE
; JlaTa uuppoBbIE
n/ | Tema ypoka KoHTpoabHbIe IIpakTnyeckue
Bcero H3y4YeHHs o0pa3oBare/ibHbIE
n padoThI padoTbI
pecypchbl
Cdepa u map: 1eHtp,
1 panuyc, tuaMeTp; 1 https://m.edsoo.ru/TW8Z59
IUIOIIAAb TIOBEPXHOCTH CHJ
cepbl
B3anmnoe
pacroJiokeHue cepsl 1
5 MIOCKOCTH, 1 https://m.edsoo.ru/YCMWC
KacaTesbHasl III0CKOCTh 4M3lI
K cdepe; mIomnaib
cepsl
N3obpaxenue chepsi,
https://m.edsoo.ru/QDCF8U
3 1iapa Ha IIOCKOCTH. 1
GXE
Ceuenus mapa
Hununapuyeckas
MIOBEPXHOCTb,
oOpazyrorine
pasyio . https://m.edsoo.ru/8516BB
4 LUMAJIUHAPUYECKON 1 EO7
MMOBEPXHOCTHU, OCh
LWJIMHIPUYECKON



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7

HunuHap: OCHOBAHUS U
OOKOBasi TIOBEPXHOCTD,
oOpa3yroIas 1 oCh;
ionaab OOKOBOU U
ITOJTHOW MTOBEPXHOCTH

https://m.edsoo.ru/WO0JR97
9Vv9

N3oOpaxkenue
UAJTUHIpA HA
mI0CcKoCTH. Pa3BépTka
nunuHapa. CedeHus
IAIUHAPA
(TUTOCKOCTBIO,
napayieIbHON WK
MEePIECHANKYISIPHON OCH
ATUH/IPA)

https://m.edsoo.ru/OYMSP
W10Z

Konmueckas
MTOBEPXHOCTb,
oOpazyrorniue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKOM
MTOBEPXHOCTH

https://m.edsoo.ru/H64QF3
E6R



https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R

Komnyc: ocHoBanue u
BEpIIMHA, 00pa3yroas
1 OCh; TUIOMIA/Ib
OOKOBOH W MMOJHOH
IIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB
6GT

VY ceu€HHBIN KOHYC:
00pa3yrolue 1 BhICOTa;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTH

https://m.edsoo.ru/80VNIT
u20

10

N300paxkeHue koHyca
Ha TUIOCKOCTH.
Pa3BépTka KoHyca.
CedeHust KOHyca
(TUTOCKOCTBIO,
napasuiesIbHOU
OCHOBAaHUIO, U
IJIOCKOCTBIO,
MPOXOAsIIeH yepes3
BEPILIUHY)

https://m.edsoo.ru/0PVICK
uYu

11

KoMOunanus ren
BpAICHHS U
MHOTOTPaHHHKOB

https://m.edsoo.ru/4AVHGT
Y X8F



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F

MHororpasHuk,
OIIMCAHHBINA OKOJIO

cdepsr; chepa,

https://m.edsoo.ru/RMYY1

12
BIIMCAHHAs B STLP
MHOTOTPaHHUK WJTH B
TEJO BpAIEHUS
ITousarue 06 00BEME.
. https://m.edsoo.ru/4ACENH
13 OCHOBHBIE CBOCTBa
. GLOZ
00BEMOB TeNn
14 O06BEM UITUHIpA, https://m.edsoo.ru/W8TGN
KOHYyca 5799
O06bEM mapa u https://m.edsoo0.ru/G7AYC
15
IJ101a T ChEephl MOTT
ITomo0OHsIE TETa B
MIPOCTPAHCTBE.
CoOTHOIICHUS MEXKTY
16 N — https://m.edso0.ru/4NO4FY
. UuUX
MMOBEPXHOCTEH,
00BEMaMHU 1TOO0OHBIX
TEN
KontponbHas padbota 1mo
17 TemaMm "Tema https://m.edsoo.ru/KCIMHJ
Bpaiienus” u "O0beMbI SWW
Ter"
18 Bekrop Ha mmockocty 1 https://m.edsoo.ru/AQ405S

B IMPOCTPAHCTBC

B7C



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C

CrnoxxeHue u

https://m.edsoo.ru/PMNHT

19
BBIUUTAHUE BEKTOPOB UK7G

20 YMHOKEHUE BEKTOPA HA https://m.edsoo.ru/4H7PLG
9HCIIO BI1
Pasnoxxenne BexTopa 1o

21 TpEM HEKOMIUIaHAPHBIM https://m.edsoo.ru/NZSOLF
BektopaM. [IpaBuio WN1
napaJjijiesienuIeaa
Pemenne 3amau,

29 CBS3aHHBIX C https://m.edsoo.ru/73F23EP
MMPUMEHEHUEM MTPABUIT Us
JIEMCTBUM C BEKTOpaMu
KoopaunatHo-

23 BEKTOPHBINA METOJ1 ITPU https://m.edsoo.ru/BBI139Z
peeHnuun 7y
r€OMETPHUUYECKHX 33/1a4
[IpssmoyronpHas
cucTeMa KOOpAHHAT B

24 MPOCTPAHCTBE. https://m.edso0.ru/X9TSDN

Koopaunatsl BekTopa.
[Ipocreiimme 3a1auu B
KOOpIMHATaxX

SQ3



https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3

25

Yron mexny
BekTopamu. CkansipHoe
MIPOM3BEICHNE
BEKTOPOB

https://m.edsoo.ru/RPAQM
BCDO

26

Brruncnenue yrios
MEXKIY IPSIMBIMHA 1
TJTOCKOCTSIMU

https://m.edsoo.ru/EGRV3
NF84

27

KonTponbHas paborta no
Teme "BekTopsl u
KOOpPJIMHATHI B
pocTpaHcTBe"

https://m.edsoo.ru/NSKELE
BHL

28

[ToBTOpEHME,
0000111EHNE U
CHCTEMATH3aIH
3HaHui. OCHOBHEIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
TJIAHUMETPUHN

https://m.edsoo.ru/16 ASE1
TYU

29

IToBTOpenwue,
0000111EHHE U
CHCTEMATH3AIIHAIL
3HaHui. OCHOBHEIC
¢burypsl, GhakTsl,
TEOpEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/VEMVY
73YE



https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEHUME,
00001IeHNE U
CHCTEMAaTH3aIHs
3HAHUU. 3aJaun
TJTAHUMETPUHU U METOIbI
WX pelIeHHs

https://m.edsoo.ru/UF02M9
43T

31

[ToBTOpEHME,
000011IecHHE U
CHCTEMAaTH3aIHI
3HaHUH. 3agaun
TJIAHUMETPUHU U METOIbI
WX peIICHHS

https://m.edsoo.ru/FG4PJN
2IF

32

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3aIHI
3HaHui. OCHOBHEIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUN

https://m.edsoo.ru/ZY6BYL
Y7W

33

HToroBast KOHTpOJIbHAS
pabora

https://m.edsoo.ru/VPSCXO
C4aC

34

IToBTOpenwue,
00001ICHUE 1
CHCTEMAaTHU3aIlHs
3HAaHUU

https://m.eds00.ru/70QSTD
CAP



https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KJIACC

Konx nposepsiemoro

IIpoBepsiemble mpeAMeTHBIE pe3y/JIbTAaThl 0CBOCHHUSI OCHOBHOI 00pa3oBaT

pe3yJabTara 0011ero 06pa3oBaHus
7 I'eomerpus

7.1 OnepupoBaTh NOHIATUSIMH: TOUKA, IPsIMast, INIOCKOCTh

7.2 [IpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIIECTBUS U3 HUX IPU PEIICHUH TeOM

7.3 OnepupoBaTh NOHIATUSIMH: TAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX

7.4 Knaccuduimposats B3auMHOE pacioioKEHUE MPSAMBIX U MIIOCKOCTEH B MPOC

- OnepupoBaTh NOHATUSAMMU: ABYTPaHHbIHN YroJl, TpaHu ABYTPAHHOIO yIiia, ped
yroJl ABYTPAHHOTO YIJIa, IpajycHas Mepa JABYTPaHHOIO yria

26 OmnepupoBaTb MOHSTUSIMM: MHOTOTPAHHMK, BBIMYKJIBIM W HEBBITYKI
MHOT'OI'paHHHKA, IPABUIIbHBIN MHOTOIPaHHUK

1.7 Pacrnio3HaBaTh OCHOBHbIE BUIbI MHOIOI'PaHHUKOB (IIMpaMu/a, IPU3Ma, MpsiMo

- KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpast OCHOBaHMsI JUls Kiaccuduka
MHOT'OI'PaHHHUKH, IPAaBUJIbHbIE MHOI'OI'PAaHHUKH, IPSMBIE U HAKJIIOHHbBIE IPU3M

79 OnepupoBaTh HOHATUAMMU: CEKYIIast UIOCKOCTb, CEYEHUE MHOIOIPAaHHUKOB

7.10 OOBACHATH NPUHIUIIBI TOCTPOSHUSI CEYCHUI MHOTOTPAHHUKOB, HUCHOJb3Ys M

211 CTtpouTh ceueHust MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BBITOJIHATH (BBIHOCHBIE

HPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y




Pemate 3ala4yi Ha HaxXO0XJACHUC TI'COMCTPHUYCCKHUX BCIWYUH II0 06pa3u:

HN3BCCTHBIC AHAJIMTUYCCKUC MCTOJbI MPH PCHICHUW CTAHAAPTHBIX MaTeMa’

7.12
pPacCTOSAHUN MEKY IBYMs TOUKaMH, OT TOUKH JI0 IPSAMOM, OT TOUKH J0 IJIOCK
PSMBIMU
Pemate 3amaun Ha HaXOXXIACHHWE TEOMETPHUECKUX BEIMYUH IO 00pasIi:

213 U3BECTHbIE aHAIUTUYECKUE METO/IbI [P PELLIEHUU CTaHIaPTHBIX MaTEeMaTHYe:
MEX/1y CKPEIMBAIOIIUMHUCS MPSMBIMH, MEXIY MPSAMOM M IUIOCKOCTBIO, M
YIJIOB

214 Boruncnsate 00BbEMBI U MIIOMIAN TTOBEPXHOCTEW MHOTOTPAaHHUKOB (IIPU3M
(bopMyI, BEIYUCISATH COOTHOIIEHHS MEXK/TY IJIOIIAAsIMHU IOBEPXHOCTEN, 0OBEN

15 OnepupoBaTh NOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U ILJIOC
MJIOCKOCTh CUMMETPUU (UTYPBI

216 N3Bnekars, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATE MHPOPMALIUMIO O MPOC
¢Gurypax, NpeACTaBIEHHYIO Ha YepTEXKaxX U PUCYHKAX

217 [TpumensaTh reomeTpudeckne GaxThl A peleHs] CTePeOMETPUUYECKHX 3a/1a
I1arOB PELICHMs, €CIIU YCIOBHs IPUMEHEHMs 3aJJaHbl B IBHOH (opme

218 [TpuMensTH NpocTeiine NPOrpaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHUKA
CTEpEOMETPUYECKUX 3a]1au

o [IpuBoaUTH MpUMEpbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U XKV

3aKOHOB I'€OMETPHUHU B UCKYCCTBC




HpI/IMeHSITB IMOJIYYCHHBIC 3HAHUA Ha MMPAKTHKE: aHAJIM3UPOBATh PCAJIbHBIC CHU

MOHSTHSI B TIPOIECCE IMOUCKA PEIICHUS MAaTEeMAaTUYeCKu CHOPMYIUPOBAH

7.20 pealbHblE CUTyallMM Ha S3bIKE TIE€OMETPUHM, HCCIEN0BATh IIOCTPOECHHB
F€OMETPUYECKUX IOHATUNH M TEOpeM, ammapara aiareOpbl, pemaTrbh MpPaKT
HAaXO0KJICHUEM I'€OMETPUUYECKUX BEITUYNH
11 KJIACC

Kox nposepsiemoro

IIpoBepsiemble mpeaAMeTHbIE Pe3y/IbTAThI 0CBOCHHS OCHOBHOI 00pa3oB

pe3yabTaTa cpeaHero oomero oopazoBanus
6 I'eomerpus

OnepupoBaTh MOHATUSAMU: IWJIHHIPUYICCKAs TOBEPXHOCTH, 00pa3yromnie

6.1 MUJIUHIP, KOHWYECKas IMOBEPXHOCTh, 00pasylolue KOHUYECKOW TOBE
TIOBEPXHOCTh

6.2 Pacnio3naBate Tena BpanieHus (IUIHHAP, KOHYC, cdepa u 1map)

6.3 OOBACHATH CIIOCOOBI TOJTYYSHUS TE BPAILICHUS

6.4 KnaccudummpoBaTs B3auMHOE pacroiokeHne chepbl U INTOCKOCTH

65 OnepupoBaTh MOHATUSMU: IIAPOBON CErMEHT, OCHOBAaHHE CETMEHTA, BBI
OCHOBAHHME IIaPOBOTO CJIOSI, BHICOTA IAPOBOTO CJIOSI, IIAPOBOH CEKTOP

66 Bbrauciate 00bEMBI U IJIONIAIU IOBEPXHOCTEH TEJI BpAIlCHUS, TEOME
hopmyr

6.7 OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BIMCAHHBIA B cdepy U om
BIIMCAHHAsl B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS

6.8 BbI4ncnsaTh COOTHOLIEHHS MEXK Y MIIOMIA MU MOBEPXHOCTEN U 00bEMaMHU




6.9

N3o6paxxars u3ydaembie GUTYPHI OT PYKH B C IPUMEHEHUEM IPOCTHIX Yep

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IIPOCTHIX 00BbEM

6.10
CHH3Y; CTPOMTH CEUEHUS TEJ BPALIEHUS

611 U3BJieKaTh, HHTEPIPETUPOBATD U MIPEOOPA30BLIBATE MHPOPMALIUIO O IPOC
(urypax, pescTaBICHHYIO HA YEPTEKAX U PUCYHKAX

6.12 [TpUMEHSATH TeOMETPHUYECKHE (BAKTHI IS PELIEHUS CTEPEOMETPUUYECKUX 3a1
IIaroB PELIEHHUS, €CITH YCIOBUS TIPUMEHEHNS 3a1aHbI B ABHOU (hopme

6.13 OrnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINONHATE JEHCTBUS CIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB H Y
OOBACHATH, KAKUMHU CBOMCTBAMM OHU 00JIa1ar0T

6.15 [IprMeHATHL NPaBKJIO MapauIENENUIeNa IPH CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATHAMU: JEKAPTOBHI KOOPAMHATHL B IIPOCTPAHCTBE, BEK:

6.16 BEKTOPOB, KOODIMHATHI BEKTOPA, YroJl MEXKAY BEKTOPAMH, CKaJls]
KOJUIMHEAPHBIE M KOMILTAHAPHBIE BEKTOPBI

6.17 HaxomuTh CyMMy BEKTOPOB M IIPOU3BENEHUE BEKTOPA Ha YUCJIO, YrOJ
IPOM3BEEHHE, PACKIIAIBIBATE BEKTOP 10 JABYM HEKOJUIMHEAPHBIM BEKTOPA

6.18 3agaBarh IIOCKOCTh yPABHEHHEM B JIE€KAPTOBOM CHCTEME KOOPIMHAT

6.19 Pemiars npocTelime reoMETPUYECKHE 3a1a491 Ha IPUMEHEHHE BEKTOPHO-K
Pemiars 3a1auy Ha JOKA3aTENbCTBO MaTEMATUUECKUX OTHOIIEHHIA U HAXOX

6.20 110 0Opa3LaM MM aJITOPUTMAaM, IPUMEHSS H3BECTHIE METOIbI IIPU PELIECHN
3a/1a4

6.21 [TpyMEHATH NPOCTEHIINE POrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOM

pCeHICHUN CTCPCOMECTPUICCKUX 3aJaYq




6.22

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U K

3aKOHOB I'€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh MOJy4YEHHBIE 3HAHWA HA IPAKTUKE: aHAIM3UPOBATH peall
U3Y4YECHHBIE IOHATHS B IIPOLIECCE IOMCKA PEHICHUS MaTEMaTHYECKH
MOJECJIMPOBATh PEAIBHBIE CUTyallud Ha S3bIKE I'€OMETPHUM, HCCIENO0
UCII0JIb30BAaHUEM T'€OMETPUUYECKUX MTOHITHI U TEOpEM, armnapara aiareopbl

CBA3aHHBIC C HAXOXKICHUECM I'COMETPUUCCKUX BEJININH




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbI€E TOHATHS cTepeoMeTpuu. Touka, IpsMast, IIOCKOCTh, MPOcTpaHcTBO. [lonsTHE OC

CTCPCOMETPUHN: aKCUOMBI CTCPECOMCTPHUHU U CICACTBUA U3 HUX

7.2

B3aumHoe pacnosnoxkeHue MNpsIMbIX B NMPOCTPAHCTBE: IMEpeceKaroliuecs, napauieabHble
[TapamiensHOCTh IPSMBIX U TIJIOCKOCTEHW B IPOCTPAHCTRE: MapaUIeIbHBIE MPSMBIE B TTPOC
MPSIMBIX, MAPALIEIBHOCTh MPSIMOM M IJIOCKOCTH. YTJIBI C COHAIIPABIECHHBIMU CTOpPOHA
npocTtpancTBe. [lapamienbHOCTh TMUIOCKOCTEW: TapajuleibHbIE IIJIOCKOCTH, CBOMCTBE

[Ipocreiinre npocTpaHCTBEHHbIE PUTYPHI HA MIIOCKOCTH: TETpadp, Ky0, napajuieenumne,

7.3

[lepneHIuKyIApHOCTh MPSAMOM U TUIOCKOCTH: NMEPIEHIUKYISIPHbIE MpPsIMble B MPOCTPaH
NEPIEHAUKYIApHbIE K TIUJIOCKOCTH, TNpU3HAK MEPHEHAUKYISIPHOCTH HPAMOM M IUIC
NEPIEeHIUKYISIPHON MJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YroJl MEXAY MPSMO U MIOCKOCTh
yroJi IBYyrpaHHoro yria. [lepnenaukynsp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IIOCKO
IUIOCKOCTH, MPOEKIHsl (PUrypbl Ha MIOCKOCTh. [leprneHauKyaspHOCTh IUIOCKOCTEH: Mpu3

mockocreil. Teopema 0 TpEX nepneHIuKyIsapax




1.4

ITonsarue MHOI'OrpadHuKa, OCHOBHBIC 3JICMCHTLI MHOTOI'pPaAaHHHKA, BBITYKJIBIC 1 HCBBIITYKJI
MHOI'OrpaHHUKa. HpmMa: n-erJII:HaSI npu3Ma, Irpadld U OCHOBAHMA IIPU3MBI, IIpsAMas U
IMoJIHAasA NOBCPXHOCTH HNPHU3MBI. Hapanﬂenennneﬂ, HpﬂMOerJ’II)HI)If/'I napajjiCiicnmmnca 1
yrojibHada nmupamujia, rpaid 1 OCHOBAHUC IMUPaMU/IbI, OOKOBas U IMoJIHAA IMMOBCPXHOCTH IHpa
nmupamMuja. DneMeHThI IMpU3Mbl U NUPAMHIBI. HpaBI/IJIBHBIG MHOT'OIr'paHHUKH: TMOHATHEC
InpaBuJIbHad IIpu3dMa W IpaBUJIbHAA IMUpaMuia, IpaBUJIbHad TPCyroJibHad NUpaMuaa

[IpencraBienue o NpaBUIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, J01eKadAp U ukocasapyrue Ce

7.5

CummeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, TPSIMOM, IMIIOCKOCTH. DJIEM

mapajuiCaCnmieaax, nmpaBujIbHbIX MHOIOI'paHHUKAX

7.6

Brruncnenue 371€eMEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanw, yriael. [lmomamp 0o
MMOBEPXHOCTH TPSIMOM TPHU3MBI, IJIOMIAb OCHOBAaHUM, TeopeMa O OOKOBOW ITOBEPXHO
OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON MUPAMHUJIBL, TEOPEMA O IUIOIIATU YCe

00béme. OOBEM MUpPaMUIBI, TPU3MBI

1.7

[Tono6HnbIe Tenma B mpocTtpancTBe. COOTHOMICHUS MEXKTY TUIOIIAIIMH MTOBEPXHOCTEH, O0BEN

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IEPIKAHUS

I'eomerpus

6.1

]_II/IJ'II/IHI[pI/I‘IeCKaSI IOBCPXHOCTD, 06pa3yf01une HHHHHHqueCKOﬁ IMOBCPXHOCTH, OCb I

]_II/IJ'II/IHI[pZ OCHOBaHHMS U OOKOBast IMOBCPXHOCTD, 06pa3y10Lua51 1 OCb, IJIo0IIaab OOKOBOI

6.2

Konnueckas TMOBCPXHOCTD, 06p33y10H_[I/IC KOHHYECKOH IMOBEPXHOCTH, OCh U BEPIIHNHA KO]
OCHOBAaHHMC H BCpIIHHA, 06pa3yf0ma5{ n OCh, ILIOIIaIb OOKOBOWM M ITOJHOH ITOB:

06pa3YIOH.[I/Ie H BBICOTA, OCHOBAHUA U OokoBast MMOBCPXHOCTH




Codepa u map: ueHTp, paguyc, AMaMeTp, II0ImaIb IOBEPXHOCTH cdephl. BzanmHoe paci

6.3
KacaTeJbHasl IJI0CKOCTh K cdepe, miomans chepsl
6.4 N3o06pakeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka mmimHApa 1 KOHyca
6.5 KomOuHamum Ten BpamieHuss 1 MHOTOI'PAaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBINA OKOJI
MHOTOTPaHHHK, WM TEJIO BPAICHHSI
6.6 [Tousitre 06 00béMe. OCHOBHEIE CBOICTBAa 00BEMOB Tel. TeopeMa 00 00bEME MPsMO
cnenctBus u3 He€. O0BEM nuIMHApa, KoHyca. O0bEM 1Iapa u miomas chepbl
6.7 [TooOHsIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKTY TUIOIIAISIMHA TIOBEPXHOCTEH, 00
6.8 Cevenus nmnuHApa (MapauielbHO W TEPIEHAWKYISIPHO OCH), CEYCHHs KOHyca
MPOXOsIIee Yepe3 BEPIINHY), CEUCHHS Iapa
Bekrop Ha mimockoctd M B mnpocTtpaHcTBe. CIOKEHHE M BBIYUTAHUE BEKTOPOB. Y
6.9 Paznoxenne BekTOpa 1o TpéM HEKOMIUTaHApHBIM BekTOpaMm. [IpaBuito mapamienenuresn
MPUMEHECHHUEM TTPABUJI ICUCTBUN C BEKTOpaMHU
[IpsimoyronpHasi cucteMa KoopauHaT B mpocTpaHcTBe. Koopaunatelr BekTopa. [Ipoct
6.10 Vroa mexay Bekropamu. CKaJIspHOE ITPOU3BENECHUE BEKTOPOB. BhIuncieHne yriioB Me

KoopauHaTHO-BEKTOPHBIN METO NPHU PELICHUH T€OMETPUUYECKUX 3a/1au




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Konx nposepsiemoro
TpeOOBaAHUA

I[IpoBepsiemble TpeGOBaHMS K NPeIMETHBIM Pe3yJIbTATAM OCBOEHHUS 0C
NMPOrpamMMbl CpeiHero o01ero o0pa3oBaHus

Bnagenue meronamu 10Ka3aTeiabCTB, alrOPUTMaMH PpEILICHMS 3ajad;
ONepHpoOBaTh TMOHATHSIMM: OINpEJAEJCHHEe, aKCUOMa, TeopeMa, Cle]
JI0Ka3aTeNbCTBO, PaBHOCHIIbHBIE (DOPMYIMPOBKU; MPUMEHSATh UX; YMEHU
IIPOTUBOTIONIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH TNPUMEPHl U KOHTPIPHU
MaTeMaTHYeCKON MHAYKIUH; POBOJANUTH JOKa3aTeIbHbIE PACCYKIECHUS 1T
JOTUYECKYI0  TPaBWIBHOCTh  PACCY)KJIEHHWH; yMEHHE  OIEepHUpOBaTE
MOJMHOKECTBO, OIEpallMd HaJ MHOYKECTBAMM; YMEHHE HCIIOJIb30BaT
anmapar JJIsl OIMCAaHUs PEAIbHBIX IIPOLIECCOB U SIBJICHUI U IIPU PELICHUU
y4eOHBIX MPEAMETOB; YMEHUE ONEepUPOBATh MOHATUAMHU: Ipad, CBIA3HBIN
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATh Tpadbl pa3InuHbIMU criocola

PEIICHNH 3a1a4




YMeHue onepupoBaTh NOHATHIMH: HATYPAIBHOE YHCIIO, IIEJI0E YHCIO0, C
KOpCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHb C pallMOHAJIbHBIM IIOKa3aTCJICM
nokasaresem, Jiorapudm grcia, CHHyC, KOCHHYC U TAHT€HC TPOU3BOJILHOT
palMoHaATFHOE YHUCIIO0, MPPANMOHATBHOE YHCIO, MHOXKECTBA HATypaslb
HeﬁCTBHTCHBHLIX YUCCII; YMCHHEC UCIIOJIb30BAaTh NPHU3HAKN JCJINMOCTHU, HA
HaMMeEHbIIIee 00IIee KpaTHoe, anropuT™ EBKiMma mpu pemieHun 3anad
MO3UIIMOHHBIMU CUCTEMAMU CUHUCIICHUS; YMCHHEC BBITIOJIHATD BBIYMCICHUC
BBIPDOXEHUI CO CTENEeHsMH U Jorapudmamu, mpeoOpazoBaHus IpoOH
YMCHHUE ONICPUPOBATH NOHATUAMM: MOCICA0BATCIBHOCTD, apI/I(i)MeTI/I‘-IeCKaﬂ
nporpeccus,  OECKOHEYHO  yOBIBarOIIass  T€OMETPUYECKass  IPOTY
MOCJICIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (O
TOHATUAMMU . KOMIIJICKCHOEC YHCJIO, COHpSDKéHHBIe KOMIIJICKCHBIC YHCJia, MO/
grcia, (hopMa 3anmMcy KOMITIEKCHBIX YHcel (TeoMeTpudecKast, TPUTOHOME
YMETh TPOU3BOIUTH apu(PMeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU Yd
WCTIOJIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh MOHITHUSIMHU: MaTPH

MaTpPHUIIbI, FEOMETPUYECKUN CMBICI ONPEeETUTENS

YMeHue OIICPHUPOBATL IOHATHUAMHU: PALHUOHAJIBHBIC, HPPALUMOHAJIBHBIC,
HOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYUCCKHUEC YPABHCHUS U HCPABCHCTBA, UX C
INOHATHUAMUA: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa30BaHHe, YPaBHCHUE, HEP
H HCPAaBCHCTB, PaBHOCHIIBHOCTb ypaBHeHHﬁ, HCPaBCHCTB U CHUCTCM;
HEPABCHCTBA U CUCTCMBI C IIOMOIIBIO PA3JIMIHBIX HpI/IéMOB; peuaTth YpaBH
C MapamMeTpoM; NIPUMCHATH YPABHCHUA, HCPABCHCTBA, UX CUCTEMbI JIs PCII

3ala4 U3 Pa3INYHbIX oOmacreit HAayKHU U peaﬂBHOﬁ KHN3HH




YMeHue ornepupoBaTh TMOHATUSAMH: (QYHKUOUS, YETHOCTh (DYHKIHM.
OTPaHUYECHHOCTH (PYHKIIUH, MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM (YHKIIN
3Ha4YeHUs YHKIIMU HA TPOMEKYTKE, HETIpephIBHAS (DYHKIIMS, ACUMIITOTHI
BTOpas MPOU3BOIHAS QYHKLINUH, T€OMETPUUECKUN U PU3NYECKUIT CMBICI
OTpEeNeNEHHBIN UHTErpajl; yMEHUE HAaXOJWUTh ACUMNTOTHI Tpaduka ¢
IPOU3BOJHBIE CYMMBI, IPOU3BEAEHUS, YAaCTHOIO M KOMIIO3ULUHU QY
KacaTeJIbHOM K rpaduKy QyHKIIMHM; YMEHHE HAaXOJUTh MPOU3BOIHBIE dJie
WCIOJIb30BaTh MPOU3BOJHYIO JJIsi UCCIIeOBaHUS (PYHKUUN, HAXOAUTH
3HaueHusl QYHKUIMH; CTPOUTH T'pa)UKU MHOTOYJICHOB C HCIIOJIb30BaHHE
aHaJIM3a; MPUMEHATh POU3BOIHYIO Ul HAXOXKJACHHS HAWIY4IlIEero PeleH
COIIMAJIbHO-3KOHOMMYECKUX U (PU3MUECKUX 3a7a4ax; HAXOAUTh IUIOIIAIU
UHTErpajia; IpUBOAUTH IPUMEPHI MATEMATHUYECKOIO0 MOJEIUPOBAHUS C I

YpaBHEHUI

YMeHne onepupoBarh MOHATHIMH: rpaduk GyHKIUU, obpaTHas (yH
JvHEeiHas (QyHKIMsA, KBagpaTW4yHas (QYHKIMs, palMoHanbHas (yH
TPUTOHOMETPUYECKHE (YHKIMH, OOpaTHbIE TPHUTOHOMETPUYCCKUEC
agorapudmudeckas  (QyHKIMH; YMEHHE CTPOMTh Tpadukd U3ydeH
npeoOpazoBanus rpadukoB (HYHKIIHIA, UCIIOJIB30BATh TpadUKH ISl U3YYEH
NIPY PEUICHUU 3a/1a4 U3 JIPYTUX YYEOHBIX MPEJAMETOB U 3aj1a4 U3 peallbHOU
3aBUCUMOCTH MEXKIy BEIMUYMHAMH; HCIOJNB30BaTh CBOMCTBAa U Tpad
ypaBHEHUH, HEPABEHCTB U 3ajau ¢ MapaMeTpaMu; U300paxarbh Ha KOOPIU

peH_IeHI/Iﬁ ypaBHeHHfI, HEPAaBCHCTB U NX CUCTCM




VYMmenne peiiaTb TCKCTOBBLIC 3ada4Ud PA3HBIX THUIIOB (B TOM YHUCJIC Ha
IBUXKEHHE, paboTy, CTOMMOCTh TOBAPOB H YCIIYT, HAJIOTH, 33a1a4d U3 001
ceMeUWHBIMH (PMHAHCAMU); COCTABIISTH BHIPAXKECHUS, YPABHEHHUS, HEPABEHCT
3aJauu, UCCIIEAO0BATh TMOJyYCHHOE PEIICHUE W OICHHWBATH IMPABIOMOI0
MOJCIMPOBATh PCAJIBbHBIC CUTyallMH Ha SA3bIKEC MAaTCMAaTUKH; COCTAaBJI
HEpaBEHCTBA U MX CHCTEMBI 110 YCIIOBUIO 33a4H, UCCIIEIOBATh MOCTPOCHH

anmnapara ajreopbl, HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHEE apHUpMeTHUecKoe, MeIuaHa
3HAueHUs, pa3Max, IUCIEpCHUsi, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOIO
WHTEpIpeTUpoBaTh MHGOpPMalMIO, TMPEACTABICHHYI0 B TalnuIax,

OTpaXarollyl0 CBOMCTBa pealibHbIX MPOLECCOB U SIBJICHMIA; MpeICTaBiIst
TabJIUI U AUAarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIIE
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUuecKu HCCIeI0BaTh COBMECTH

JIMarpaMM pacCeuBaHUs U JUHEWUHOW perpeccuu




YMeHue onepupoBaTh NOHATHIMHU: CIIYYaHBIH ONBIT U CITydaifHOE COOBI
COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HMCIIOJIB30BAaHUEM Tpadu
(OpMYIIBI CTIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, (POPMYITy ITOJIHOM BEpPO
KOMOWHATOpHBIE (DAaKTHI U (POPMYIIBI; OLICHUBATH BEPOSTHOCTH PEATBHBIX C
NOHATHSMM:  CIydyallHas BEJIMYMHA, pACIpPEICICHUE BEPOSATHOCTEH,
JTUCTIEPCHUST M CTAaHJAPTHOE OTKJIOHEHHE CIIyYaliHOW BEJIMYUHBI, (DYHKIIUH
PaBHOMEPHOTO, TOKAa3aTEJIbHOTO W HOPMAJIBHOIO PACHpPEACIICHUN; YM
W3YYEHHBIX PACHPENCICHUN I PElICHUs 3a]a4; 3HAKOMCTBO C IOHSAT
METO/1bI BBIOOPOUYHBIX HCCIEA0BAHNN; YMEHUE PUBOIUTH MPUMEPHI MPOSIB
B [IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHUE ONIEPUPOBATH MOHATHS
YHCIIO COYETaHUM, YUCIIO MTepecTaHOBOK; OMHOM HbloTOHA; yMeHue nmpume
paccyKIeHus U pelIeHus 3a7a4d; OLIEHUBATh BEPOSATHOCTU peal

BEPOSTHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH NOJYYEHHBIN PE3YIbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUYKA, MPsAMasi, INIOCKOCTb, IPOCTPaH
yria, MI0CKUH yroJi, ABYTPaHHBIN Yo, TpEXrpaHHbINA yroJl, CKPEeIUBAION]
U MEepHeHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yrosl MEXIy HpsIMbl
IUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMH, PAaCCTOSTHUE OT TOYKHU JIO I
HOPSIMBIMU, PACCTOSIHHE MEXAY IMJIOCKOCTSMU;, YMEHHUE UCIOJIB30BaTh P
(bakThl ¥ TEOPEMBI IJIAHUMETPUHU; YMEHHE OLIEHUBAThH pa3Mepbl 00bEKTOB
MaTeMaTHYeCKHUe MOJIEIH C MTOMOIIBIO0 TEOMETPUYECKUX MOHSATUI U BETUY

IMPAaKTHYCCKUEC 3aJa9u
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YMeHue onepupoBaTh MOHATUSMU: TUIOMAIL QUTYPBI, 00BEM (QUTYPHI,
MHOTOTPaHHUK, CEYCHHE MHOTOTpPAaHHUKA, KyO, MapajUIeyenunea, Ip
MIOBEPXHOCTh BpAIICHUS, IIIMHAP, KOHYC, Imap, cdepa, IUOMAAb Cd
MUpaMUIbl, IPU3MBI, KOHYCA, HUIUHIPA, 00bEM KyOa, MPsSMOYroJIbHOTO
MIPU3MBI, [IWJIMH]Ipa, KOHYCA, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHS KOH)
OCH WJIM OCHOBaHHUIO, CEUEHUE 1apa, II0CKOCTb, Kacaromasics chepbl, LUV
CEYeHHE MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHHUKH, (DUTYPHI U TIOBEPX
B TOM YHCJI€ C TTIOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHUE IPUMEHSITH CBO
CaMOCTOSITENIHFHO (POPMYTUPOBATH OMPEIEICHUS U3ydaeMbIX (QUTYp, BBIIB
MPU3HAKaX TEeOMETPUUYECKUX (uryp, OOOCHOBBIBATH WM OIPOBEPIE
Kkinaccuukanuo GUTyp MO pazIUYHBIM TPU3HAKAM, BBITIONHSATH HE

MOCTPOCHUS

11

YMeHue ornepupoBaTh MOHATHIMH: ABIKCHHE B TIPOCTPAHCTBE, TTapalies
IUIOCKOCTH W B TPOCTPAHCTBE, IMOBOPOT, NpeoOpazoBaHHE MOIA0OMS,
pacro3HaBaTh pPaBHBIE W TMOJOOHBIE (PUTYPBI, B TOM 4YHCIE B IPHPO
UCIIO0JIb30BaTh T€OMETPUYCCKHE OTHOIICHHS IIPH PEUICHUH 33/1a4; HaXOIH
(nnuHa, yro, miomaas, o0bEM) NpH PEHICHUH 3aJad U3 JIPYrux y4eOH
KU3HU; YMEHUE BBIYUCIIATh T€OMETPHUYCCKHE BEIMYUHBI (IJIMHA, Yroj
MIOBEPXHOCTH), HCIOJIb3Ysl M3ydeHHbIC (GOPMYJIbI U METOIBI, B TOM Y
TUPaMH/IbI, TPU3MBI, KOHYCA, IIHIHHPA, II0IaIb chepbl; 00bEM Kyda, mpsiv

IMUpaMuabl, IIPU3MbI, DUJINHAPA, KOHYCA, IIapad; YMEHUC HAXOAUTb OTHOLICE




YMmenue ONICPUPOBATL TOHATHUAMU: HNPAMOYIOJIbHAsA CUCTEMA KOOPpAHWHAT

KOOpAWHAThl BEKTOpPA, CyMMa BCKTOPOB, NPOU3BCACHUC BCKTOpa Ha 4YH

12 0a3ucy, CKaJIIpHOE MPOU3BEACHHUE, BEKTOPHOE IPOU3BENEHUE, YroJl
UCII0JIb30BaTh BEKTOPHBII U KOOPAMHATHBIN METO/ [yl PELIEHUS] TE€OMETP
y4eOHBIX MPEMETOB
YMmenue BbIOMpaTh MOAXOJAIIMI METOA Ul pelIeHUs 3ajaud; NOHHMak

13 U3YYEHUU TPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB M SIBJICHUM; yMEE

3aKOHOB MaTE€MaTUKH B UCKYCCTBC, YMCHUEC IPUBOAUTL IIPUMCEPBI MaTCMATY

1 MHPOBOM MaTEMaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
1 Yucna v BBIMUCIEHUS
1.1 HarypanbsHblie u uenbie uncna. [Ipu3Haky 1e1MMOCTH HEbIX YUcen
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIC U IECATHUHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHBIE TIep
1.3 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. JleicTBUs ¢ apuMeTHYeCKUMU KOPHIMHU
14 Cremnenb ¢ 1enbsIM mokazaresneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBOWMCTBA CTEIICE
1.5 CuHHYC, KOCHHYC ¥ TAHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHTCHC YHC
1.6 Jlorapudm yucna. JlecaiTuaHbIC U HATYPATbHBIC JIOTAPU(PMBI
17 JlelictButenbHbIe yncia. ApupMETHIECKHUE OTEPalUK C JCHCTBUTEIbHBIMU YHCIIAMH.
MIpaBUJIa OKPYTJIEHUS, MPUKHJIKA U OLIEHKA pe3yabTaTa BBIUMCICHUN
1.8 [IpeoOpazoBanue BeIpaKCHUM
1.9 KowmmnekcHeie yncia
2 YpaBHEeHUs U HEPAaBEHCTBA
2.1 Lenble 1 1poGHO-palliOHAIbHBIE YPABHEHHUS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 IToka3zaTenpHble U JIOTapU(PMUUIECKHE YPABHEHHS
2.5 Lenbie u 1poOGHO-paIIOHAIEHBIE HEPABEHCTBA
2.6 HppannoHaibHbIE HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHE HEPABEHCTBA




2.8

TpuronomeTpuueckue HepaBeHCTBA

29 CucreMbl ¥ COBOKYITHOCTH YpaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cUCTeMbI TUHEHHBIX ypaBHeHHHN. OnpeIeTuTeN b MaTPHUIIbI
3 OyHKIMH U TpaduKu
31 @yHK1Ms, crocodsl 3aganus pyHkuuu. ['paduk ynkinuu. BzanmHo oOpatHbie QyHKIUY.
. [lepuoanueckue GyHKIUU
O6unacthb onpeeneHust 1 MHOKeCTBO 3HaueHU QpyHkiuu. Hymu @yukiuu. [IpoMexyTku 30
3.2 MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHMUMYMbl QyHkuuu. HanOosnbliee u Haume
MIPOMEXYTKE
33 Crenennas QpyHKIHS ¢ HaTypaJIbHBIM H IIETBIM TIOKa3zareneM. E€ cBoiictBa u rpaduk. C
' CTETEeHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOUCTBA U TpadUKH
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U TPaPUKH
3.6 Touku pazpeiBa. AcumMnToThI rpadukoB GyHkIui. CBOMCTBA QYHKIINN, HETIPEPHIBHBIX HA O
3.7 [TocnenoBarensHOCTH, CIOCOOBI 3a/ITaHUS TTOCIIEA0BATEILHOCTEM
3.8 Apudmernueckas u reomeTpudeckas nporpeccun. @opmysa cI0KHBIX IPOLIEHTOB
4 Havana marematuyeckoro aHanamsa
4.1 [IpousBonnas pynkiuu. [Ipon3BoIHbIE AIeMEHTAPHBIX (PYHKITHIA
49 [IpumeHeHne NPor3BOIHON K HCCIeT0BaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI.
. HaUMEHBIIIEro 3HaYeHUs GYHKIIUU HA OTPE3Ke
4.3 [TepBooOpa3nas. Muaterpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, oniepaluy HaJl MHOKecTBaMu. JluarpamMmsl Oiinepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTuCcTHKA




6.1

OnucarenpHas CTAaTUCTUKA

6.2 BepostHocTs
6.3 Kombunaroprka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKI
1.4 Tena v MOBEPXHOCTH BpaIllCHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

I'eomeTpus 10-11 knaccsl, JI.C.Atanacsu u ap., 2024

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

POIII
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