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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mnporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro
ypoBHst mnsa obOyuwaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
@denepanbHOr0O  TOCYAApPCTBEHHOIO  00pa3oBaTeIbHOrO  CTaHJapTa
cpenHero oOuiero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUN, NPEABABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaauIui  poccuiickoro oOpa3oBaHus. Peanuzamusi  mporpamMmbl
oOecrieynBaeT OBIIaJICHHE KITIOYEBBIMU KOMIICTCHIIUSMH,
COCTaBJISIIOIIMMH ~ OCHOBY JJISi CaMOPa3BUTHS UM HENPEPBIBHOTO
o0pa3oBaHHs, IIEIOCTHOCTh  OOLIEKYIbTypHOTO, JIMYHOCTHOTO U
MI03HABATEIFHOTO Pa3BUTHS JTUYHOCTH O0YJAFOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTBH yueOHOTO Kypca reOMETPHH Ha YPOBHE CPEHETO 00IIEero
o0pa3oBaHUs o0ycIioBJICHa PAKTUYCCKOH 3HaYUMOCTBIO
METaNpeIMETHBIX M TPEIMETHBIX PE3YJIbTATOB OOyUYEHHUS TC€OMETPHH B
HaAIPABJICHUHM JIMYHOCTHOTO Pa3BHTHS 00ydJaronuxcs, (HopMHpPOBaHUS
(GYHKIIMOHAJIBHOW MaTEMaTUYECKON T'PAaMOTHOCTH, H3Y4YEHUS JPYTHX
y4eOHBIX JUCHUIUIMH. Pa3ButHe y oOydYaromMXCs MPaBUIbHBIX
NPEJICTaBICHU O CYIIHOCTH M MPOMCXOXKJICHUH TE€OMETPHUYCCKHUX
aOCTpaKIHMii, COOTHOIICHUH pEajbHOTO H HICAIBHOT0, XapakTepe
OTpaKeHHUs] MaTEeMaTHYECKOW HAyKOW SIBICHHI W MPOLIECCOB PEATbHOTO
MHUpa, MECT€ T€OMETPUU B CHUCTEME HAyK M POJM MaTEMaTHYECKOTO
MOJIETUPOBAHMSI B HAay4YHOM IO3HAHUUM U B TPAKTUKE CIIOCOOCTBYET
(GbopMHUPOBaHUIO HAYYHOTO MUPOBO33PEHUS YYaIIMXCA, a TaKKE KauecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIeCTBE.

['eometpusi aBisgeTcss OIHUM M3 0a30BBIX MPEIMETOB HA YpPOBHE
CpeaHero oOImero oOpa3oBaHMs, TaK KakK 00ECIeuMBACT BO3MOXXHOCTH
U3YYCHHsI KaK JUCIUIUIMH €CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlornueckoe  MbIIUIeHHE,  (GOpMHpYEeMOE  TpPU  U3YYCHUH
00y4YaroIMMHUCS TOHATUMHBIX OCHOB T'€OMETPUU U TIOCTPOCHHUH LIETIOYKU
JIOTUYECKUX YTBEP)KICHUN B XOJ€ pEUICHUS Te€OMETPUYECKUX 3ajad,
YMEHHE BBIJIBUTATh W OMNPOBEPraThb THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSl TPU PEIIEHUH 3a7ad €CTeCTBEHHO-HAYYHOTO IMKJA, B
YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO
POJIb BO BCEX O0JACTAX NEATEIbHOCTH ueiaoBeka. OpueHTalus YeloBeKa
BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COIMAIBHOTO
ObITHs, (hopMa OTpaKEHHS OKPYXAIOUIETO0 MHpA, YCIOBUE YCIEIIHOTO
MO3HAHWS W aKTUBHOTO  MpeoOpa3oBaHHs  JIEWCTBUTEIHLHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU O0Opa3zaMu OOBEIUHSET pa3HbIC
BUJBI Y4eOHOW W TPYMOBOH JCSATENBHOCTH, SBIACTCS OJHUM U3
npoecCHOHaTbHO BaXHBIX KayecTB, I[IOITOMY aKTyaJlibHAa 3ajada
dbopMupoBaHUs y OOydYaOIIMXCS TPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUIHOCTH O0PA3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTA B
MOTOTOBKE K MPAKTUUYECKON JEATETHHOCTH 110 MHOTUM HAIMPABICHUSM.

Lenb ocBoeHuss mporpammbl yueOHOTO Kypca «['eomeTpusi» Ha
0a30BOM ypOBHE 00yueHHsI — 00111€00pa30BaTeIbHOE U OOLIEKYIbTYPHOE



pa3BuTHe  oOydaroumuxcsi — 4yepe3  oOecreyeHue  BO3MOXKHOCTHU
NpUOOPETEHHS] W HCIOJB30BaHUSA CHUCTEMATUYECKUX T€OMETPUUYECKUX
3HAHMM M JAeUCTBUH, cHenupUYHBIX TIE€OMETPUU, BO3MOXKHOCTH
YCHEIIHOI0 MPOAOKEHHs] 00pa3oBaHUsS MO CIEUUATBHOCTSM, HE
CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma no reomeTpun Ha 0a30BOM ypOBHE MpeaHA3HAUEHA IS
oOydJaromuxcs CpeaHeld IIKOJbl, HE HCIBITHIBABIINX 3HAUYUTEIBHBIX
3aTpyJHEHU Ha YpPOBHE OCHOBHOTO o00miero oOpazoBaHus. Takum
oOpaszom, obOyuaromuecsi Ha 0a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKUe YMEHHUS, CBSI3aHHBIE CO CHEIU(UKON TeoMeTpuu |
HEOoOXOUMBbIE JIJISl )KM3HU B COBpEeMEHHOM obuiectBe. Kpome sToro, oHu
UMEIOT BO3MOXKHOCTh HM3Yy4HUTh TIeoMeTpuio Oonee riay0oKo, eciid B
JadbHENIIeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKUX 3HAHUSIX B
npodeccuoHaIbHOU 1eATETbHOCTH.

JlocTrkeHue 1enu  OCBOEHHSA MporpaMMmbl  oOecrieuynBaeTcs
pElIeHHEeM COOTBETCTBYIOIIMX 3anady. [IpHOpUTETHBIMU 3ajadaMu
ocBoeHus1 Kypca «l'eomerpun» Ha 6azoBom ypoBHe B 10—11 kmaccax
SBJISIFOTCSL:

e (opmupoBaHHe TIPEACTABICHHS O TEOMETPUM KaK YacTd
MHUPOBOW  KYJBTYPbl M OCO3HaHHWE €€ B3aUMOCBS3U C
OKPY>KaIOITUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX U TeJax
BpallleHWss Kak O BaXXHEUIIUX MaTEMaTHUUYECKUX MOJIEIIAX,
NO3BOJSIIOIIMX ~ ONHUCHIBAaTh W M3y4yaThb pa3HbIC  SIBJICHUS
OKpY’KaIOUIEro MUPA;

e (opmupoBaHHe YMEHHUS pacliO3HABaTh Ha YepTexax, MOJCISIX U
B P€aJIbHOM MHPE MHOTOTPAHHUKH U TE€Ja BPaLICHUS;

e OBJIAJICHHE METOJAMHM PEIIEHUs 3aJad Ha TIOCTPOCHHS Ha
U300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATUSIMH O
MHOTOTpaHHUKAaXx W TellaX BpalleHUuss U HX OCHOBHBIMHU
CBOMCTBaMH;

e OBJIQJICHHE QITOPUTMAMU pPELICHUS OCHOBHBIX THIIOB 33/1a4;
dbopMupoBaHUE YMEHHUSI TPOBOJAUTH HECJOXKHBIE OKa3aTeIbHbBIE
paccyKIeHusI B XOAE PEIICHUsI CTEPEOMETPUUYECKUX 3aJady U
3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e pa3BHUTHE WHTCIUICKTYAJIIbHBIX M TBOPYECKUX CIOCOOHOCTEMH
oOyyarouxcs, MMO3HABATEIbHON aKTUBHOCTH,
UCCJIE0BATEIbCKUX YMEHUI, KpUTUYHOCTU MBILIUICHUS;

e (opmupoBaHne QyHKIIMOHATHHOW TPAMOTHOCTH, PEIIEBAHTHOU
F€OMETPUM: YMEHHUE PACIIO3HABATH MPOSIBICHUS T€OMETPUUECKUX
NOHSITHH, OOBEKTOB M  3aKOHOMEPHOCTEH B  peajbHBIX
KU3HCHHBIX CHUTyallUsIX M TPH U3YYCHUU JPYTUX YyUeOHBIX
MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEM W 3aKOHOMEPHOCTEM,
dbopMynupoBaTh WX HAa SA3BIKE TEOMETPUM W  CO37aBaTh
reOMETPUYECKUE MOJEINH, MPUMEHATD OCBOEHHBII
FEOMETPUYECKUIA  ammapaT  AJigi  pPElIeHHs  MPaKTHKO-
OpPUEHTHUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATb M OIICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OTANYUTENBHON OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCSI BKIIFOUEHUE

B KypC CTEPEOMETPUHM B Hayaje €ro M3y4deHus 3ajJlad, peuiaeMbIX Ha



YpOBHE HMHTYUTHBHOIO TIO3HAHUSA, M  ONpEACIEHHBIM  00pa3oM
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO
JOTUYECKOTO M HPOCTPAHCTBEHHOTO  MBILUIEHHUS, CTUMYJIHUPYET
MPOTEKAHUE WHTYUTUBHBIX MPOLECCOB, MOTUBHPYET K JalIbHEHUILIEMY
U3YYEHUIO MIPEAMETA.

[Ipennoutenne OTHAETCA HATIAIHO-KOHCTPYKTUBHOMY METOIY
oOy4eHHs, TO €CThb TEOPETUUYECKHME 3HAHUS HMMEIOT B CBOEM OCHOBE
YyBCTBEHHOCTb NPEIMETHO-IIPAKTUYECKON JIeATeIbHOCTU. Pa3Butue
MPOCTPAHCTBEHHBIX MPEACTABICHUHN Y ydallluXcsi B Kypce CTEpPEOMETPUH
MPOBOJUTCS 3a CUET pPEIICHUs 3aad Ha CO3/IaHHME MPOCTPAHCTBEHHBIX
o0pa3oB M 3a7a4 Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU OOpazaMmH.
Coznanue o0pasa MPOBOAUTCS C OMOpPOM Ha HArJISAHOCTb, a
OlepupoBaHUE 00pa3oM — B YCIOBHUSIX OTBJICUEHHUS OT HArJIsIHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COJIEPIKAHMS.

OcHoOBHBIE cojiepkaTeabHble JUHUU Kypca «I eometpun» B 10-11
kjaccax: «MHororpaHHukn», «IIpsiMble W MIOCKOCTH B IMPOCTPAHCTBER,
«Tena BpameHusi», «BekTopsl M KOOPJIMHATHI B TMPOCTPAHCTBE.
dopMupOBaHUE JIOTHYECKUX YMEHHUH pachpelessieTcsi He TOJBbKO TI0
collepKaTeNIbHbIM JIMHUSAM, HO W MO TrojaM oOOy4YeHUs Ha YypOBHE
CpeaHero oo01Iero 0opa3oBaHus.

Conepxanue  oOpa3oBaHHs, COOTBETCTBYIOIEE IPEIMETHBIM
pe3yinbTataM OCBOEHHUsI pabodeil mnporpaMmbl, pacHpeeaEHHBIM 10
rojaM oOyudeHHs, CTPYKTYPHUPOBAHO TakKMM 0Opa3oM, 4TOOBI OBJIAJICHUE
F€OMETPUYECKUMHU  TMOHATHSIMHU U HaBBIKAMH  OCYIIECTBISIOCH
IOCJEIOBAaTEIbBHO M IOCTYNaTeIbHO, C COOJIIOJIEHHWEM MpHUHIINIIA
IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIHOYAJIUCH B OOIIYIO0 CUCTEMY
reOMETPUYECKUX MPEACTABICHUN 00ydaroluXcs, paclIupsis U yriryosss
e€, 00pasys NpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomMetpun 0TBOAUTCS 2 yaca B HeAento B 10 kitacce u
1 gac B Henmemto B 11 kmacce, Bcero 3a JiBa roga ooydeHus - 102 ydeOHBIX
yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE
OcHOBHBIE TIOHATHS cTepeoMeTpuHu. Touka, mpsmasi, IJIOCKOCTb,

npoctpancTBO.  [loHsiTme 00 ~ AKCMOMAaTHUYECKOM  TMOCTPOCHUU
CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.
B3aumnoe PacIoJIOKEHHE MPSIMBIX B MPOCTPAHCTBE:

MEPECEKAIOIINECS, TMApAJJICIbHBIE M  CKPEIIUBAIOIIMECS  MPSAMBIE.
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEHN B MPOCTPAHCTBE: MAPAJIIICIbHBIC
npsiMble B IPOCTPAHCTBE;  MApPaUICNBHOCTh  TPEX  NPSAMBIX;
napauieIbHOCTh NPSIMOM M IIOCKOCTH. YTJIBI C COHAIpaBlICHHBIMU
CTOPOHAMHU; YrojJ MEXIy NpsIMBIMH B MHpoOCTpaHcTBe. [lapamienbHOCTH
IJIOCKOCTEH: MapajUiesibHbIE IIJIOCKOCTH; CBOMCTBA MapaUieNIbHBIX
miockocTelt. [Ipocreiiimre npocTpaHCTBEHHBIE (UTYpPHI HAa IUIOCKOCTH:
TeTpa’ap, Ky0, mapauiesenure; TOCTPOSHUE CEUCHUH.

[TeprieHAUKYISIPHOCTh MPAMON M TUIOCKOCTH: TMEPINEHAUKYIISIPHBIC
npsiMbl€ B MPOCTPAHCTBE, MPSIMbIE MapasuiebHbIE U MEPIEHIUKYISIPHbBIC
K IJIOCKOCTH, MPU3HAK NEPHNECHAUKYJIIPHOCTH NPSIMOM U TIIIOCKOCTH,
TeopemMa O [psAMOM  MEPHNECHAUKYISIPHOW  IUIOCKOCTH. YTIJbl B
MPOCTPAHCTBE: YTOJ MEXKIY NPSIMOW M TJIOCKOCTBIO; JIByTPAHHBIN Yro,
JIMHENHBIA yroja AByrpaHHoro yria. llepneHaukynsip W HaKIOHHBIE:
paccTositHue OT TOYKHM JO IUIOCKOCTH, PAacCTOSHUE OT MpPsIMOU 10
IUIOCKOCTH, MPOEKIUs (GUTYphl Ha IUIOCKOCTh. llepreHauKymnsipHOCTD
IUIOCKOCTEN: MIPU3HAK MEPIEHIAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema
0 TPEX MEPIEHANUKYIISIpaXx.

MHoOrorpaHHuKu

[ToHATHE MHOrOrpaHHHKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA,
BBIITYKJIBIE U HEBBINYKJIbIE MHOIOTPAHHUKU; Pa3BEPTKA MHOTOIPAaHHMKA.
[Ipu3ma: N-yronpHas nmpu3Ma; TPaHU U OCHOBAHUA IIPU3MBL;, IpsMas U
HAKJIOHHAs] TPU3MbI; OOKOBas M TOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, OpsAMOYTOJbHBIM MApAJUIEIEIHUIET U €r0 CBOWCTBA.
IIupamupa: n-yrosibHas NOUpaMyia, TPAaHU U OCHOBAaHHWE IHPAMUIBI,
OOKOBasi M TOJTHASI MOBEPXHOCTh MUPAMUJIBI; MPaBUIIbHAS W yCEUEHHAS
nupamMuja.  OJIEeMEHTbl Opu3Mbl W nupaMunbl.  [IpaBunbHBIE
MHOTOI'PaHHUKHU: TMOHSATHE MNPABWIBHOTO MHOTOTPAaHHUKA; IPaBUIbHAA
[py3Ma U IpaBWIIbHAS NMUPAMUIA; IIPABWIbHAS TPEYTOJibHAS NMUPAMUIA U
MpaBWIbHBI  TeTpadap; KkyO. IlpencraBnenue o0  OpaBHIIBHBIX
MHOTOTPaHHUKAX: OKTa’Jp, JOAEKa’ap U uKocadap. CeueHus Npu3Mbl U
MMUPAMUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH,
OpsIMOM,  TUIOCKOCTH.  ODJEMEHThl  CUMMETpUM B  MHUpPaAMHJAX,
napajieIenune ax, IpaBUIbHbBIX MHOTOTPAaHHUKAX.

Berumncienne 5»1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHam,
yribl. [Lnomans O0KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMOM
MpU3MBbI, TUIONIAJAh OCHOBAHHM, TeopeMa O OOKOBOW TOBEPXHOCTH
npsiMoi npusMbl. [lnomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTHU
MPaBWIBHOMW NHPaMUABI, TEOPEMA O IUIOMAAA YCEUEHHOW NUPAMUIBI.
[Tonstue 06 06BEMe. OOBEM MUPAMUIBI, TPHU3MBI.



[logoOuble Tenma B mpoctpaHcTBe. COOTHOIICHUS — MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TET.

11 KJIACC

TeJia BpalueHus

Hunuuapryeckas TMOBEPXHOCTb, O00pa3yoIUe UUIUHAPUYECKON
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON MOBEpXHOCTH. LIMInHap: OCHOBaHMS
n OOKOBas MOBEPXHOCTh, 0Opa3yrolas M OCh; IUIONIaJAh OOKOBOW U
IIOJIHOM ITOBEPXHOCTH.

Konunueckas MMOBEPXHOCTb, oOpazyroriue KOHUYECKOU
NOBEPXHOCTH, OChb M BEpIIMHA KOHMYECKOW moBepxHocTH. Konyc:
OCHOBaHHE M BEPILHHA, 00pa3yoIasi U 0Ch; MJIOMIAb OOKOBOM U MOJHOM
MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yolliue U BHICOTAa; OCHOBAHUA U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paamyc, AUaMeTp; IUIOUIaJb MOBEPXHOCTHU
chepnl. BzaumHoe pacnonoxkenue chepbl W TUIOCKOCTH; KacaTeiabHas
IUIOCKOCTD K cepe; miomaib cepsol.

N3006paxkenue Ten BpalieHus Ha riockocTu. Pa3BépTka numuHapa u
KOHYcCa.

KoMOuHanuu ten BpamieHusi ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIN 0KOJIO cepsbl; chepa, BIUCaHHAS B MHOTOIPAHHUK, HIIA TEJIO
BpallleHHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema
00 00BEME MPAMOYTOJIBHOTO TMapajlieenunena W CIeACTBUS U3 HeE.
O06BEM nunuHIpa, kKonyca. O0BEM mapa u miomaab chepsl.

[lono6usie Tenma B  mpoctpaHcTBe. COOTHOUIEHUS  MEXKIY
TUIONIA/ISIMU TIOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TE.

Ceuennss nwiMHApa (MapajuieibHO W MEPHEHIUKYISIPHO OCH),
ceyeHus1 KOHyca (mapajuleIbHOE OCHOBAHMIO W MPOXOASUIEE Yepe3
BEPIINHY), CEYCHUS I11apa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miiockocTu U B npocTpaHcTBe. CI0KEHUE U BBIYMTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4KCIIO. Pa3noxkeHune BEKTopa o TpEmM
HEKOMIUIAaHApHBIM BeKTopaM. IlpaBuino mnapamnenenunena. Pemenue
3a/1a4, CBS3aHHBIX C IMPUMEHEHHEM IMpaBUI ACHUCTBUM C BEKTOPaMHU.
[IpsimoyrosibHass cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl
BekTopa. IIpocreiime 3axaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMMU.
CkalsipHOE TIPOM3BEACHUE BEKTOPOB. BbIUMCIEHHE YIVIOB MEXKIY
OpSIMBIMH M TUIOCKOCTSIMU.  KOOpAMHATHO-BEKTOPHBIM METOA MpH
peLIeHUH re€OMETPUUYECKUX 3a/ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS MPOrpaMMbl  y4eOHOro
npeaMeTa «MaTtemaTruka» XapaKTepU3yrTCS:

I'paxxnanckoe BocMTanue:

c(hOpPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UIIUU OOYYaIOIIETOCs Kak
aKTUBHOTO M  OTBETCTBEHHOIO YJIeHa POCCHICKOro  oOIlecTBa,
MpeACTaBIEHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHHM, MPOIEAYyp Tpa)KAaHCKOro OO0IecTBa
(BBIOOPHBI, OMIPOCHI | TIP.), YMEHUEM B3aUMOJICCTBOBATH C COIIMAIBHBIMHU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

ITaTpuoTHYecKOe BOCIIMTAHME:

c(hopMHUPOBAHHOCTBIO POCCUMCKOM T'pa)KJIaHCKOM HICHTUYHOCTH,
YBOXCHUS K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKOM MaTEeMaTHKH,
IICHHOCTHBIM OTHOIICHHUEM K JOCTHXKCHHMSAM POCCUMCKHX MaTEMAaTHUKOB U
POCCHUMCKOM MaTeMaTUYECKOM IIKOJIbI, K HCHOJb30BAaHUIO JTHX
JOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax IKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHUEM  JYXOBHBIX IIEHHOCTEM  POCCUHWCKOTO  HapoAa;
c(hOopMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHMUS,
CBSI3AHHOTO C MPAKTHUYECKUM TMPUMEHECHHEM JOCTW)KEHUNW HAyKu U
NEATEIBHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYUBOTO OYIYIIETO.

JcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHWEM K MHUPY, BKJIIOYas  3CTETUKY
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEeH, OOBEeKTOB, 3ajad, peIIeHUH,
pacCyKJIeHUi; BOCIHPUUMYUBOCTBIO K MAaTeMaTUYECKHMM AacIleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHYCCKUE 3HAHUS
B MHTEpEcax 3/I0pOBOro W 0e30macHOro odpasa KU3HH, OTBETCTBEHHOTO
OTHOIIIECHHUSA K CBOEMY 3710pPOBBIO (3mopoBoe MMUTaHHE,
cOaTaHCUPOBAHHBIN PEXKHUM 3aHITHN U OTHBIXA, perylsapHas (undeckas
aKTUBHOCTB);  (DM3UYECKOTO  COBEPIICHCTBOBAHHUSA, TMPU  3aHATHIX
CIIOPTHUBHO-03/I0POBUTEIIBHOM JI€ATEIBbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS;
MHTEPECOM K Pa3JIUYHBIM C(bepaM po¢eCCHOHATILHON e TEILHOCTH,
CBSI3aHHBIM C MATEMAaTUKOW U €€ MPUWIOKECHUSIMH, YMEHHEM COBEPIIATH
OCO3HAaHHBIK  BbIOOp  Oyaymedl mpodeccun W peaanu30BBIBATH
cOOCTBEHHBIEC JKW3HCHHBIC IUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTH4YeCKOMY OOpa30BaHUIO W CaMOOOPA30BAHHUIO HA MPOTSHKECHUU
BCEHM JKU3HW;, TOTOBHOCTHIO K AaKTUBHOMY YYacCTHK) B PEUICHUU
MPAKTHYECKUX 33]1a4 MaTEMAaTUYECKOW HAIIPABJICHHOCTH.

IKo0JIOruuecKoe BOCIUTaHHE:

c(hOpMHUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIBTYPhl, ITOHHMaHUEM
BIIMSIHUSL ~ COLMAJIBHO-DKOHOMHUYECKUX  MPOIECCOB HA  COCTOSHUE
MPUPOIHON M COIMAIBHON CpPE/Ibl, OCO3HAHUEM TJIO0AIBHOTO XapakKTepa
YKOJOTHYECKHUX npooiem; OpUEHTalNEN Ha NIPUMEHEHUE



MaTeMaTU4YeCKUX 3HAHUM ISl pelieHus 3a7ad B 00JacTH OKpYXKaroliei
Cpenpl, IUIAHUPOBAHHUS TMOCTYNKOB H OLEHKA WX BO3MOXKHBIX
MOCJIEACTBUU UL OKPYKAIOIIEH CPEBI.

I{leHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAyKH M OOIIECTBEHHON NPaKTHUKH,
MOHUMAaHHEM MaTEeMaTUYeCKOM HayKu Kak cQepbl YeJIOBEUYEeCKON
NEATENbHOCTH, A3TAalOB €€ pPa3BUTUS W 3HAYUMOCTH [JIs1 PA3BUTHUA
UMBUJIN3ALUN; OBJIAJICHUEM SI3BIKOM MATEMaTUKM M MaTEeMAaTH4YECKOU
KYJIbTYpOH KaK CPEICTBOM MO3HAHUSA MHUPA; TOTOBHOCTHIO OCYIIECTBISATh
MPOEKTHYI0 U HCCIIEIOBATEIbCKYIO NIESTEIbHOCTh MHIAMBUIAYAIbHO U B
TpyIIIeE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IPOTPaMMbl  YICOHOTO
npeaMera «MareMaTuka XapaKTepU3YIOTCS OBJIaJICHUEM
YHUBEPCAJIbHBIMU HO3HABAMEIbHBIMU  OCUCNBUAMY, VHUBEPCAILHBIMU
KOMMYHUKAMUBHBIMU  OCUCMBUAMY, VHUBEPCAIbHLIMU De2yNIsIMUGHbIMU
oelcmausimu.

1) Vuusepcanvuvie noznasamenwvuwvie oeticmsusi, 00ecnedusaon
Gopmuposanue 6a308blx KOSHUMUBHLIX  NPOYECCO8  00YUaArOUUXCA
(0coenue Memooos NO3HAHUA OKPYICAIOWe20 MUpd; NpumeHeHue
JIO2UYECKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams C
ungopmayueii).

ba3zoBble Jornueckue AeMcTBUA:

e BBUSIBISITH M  XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKU
MAaTEMaTUYECKUX OOBEKTOB, TOHATUN, OTHOIICHUA MEXIY
MOHSITUSIMU; bopMyIupOBaThH ornpeieeHus MOHSITHIA;
yCTaHABIMBATh  CYIIECTBEHHBIH MPU3HAK  KJIACCHU(PUKAILINH,
OCHOBaHHUsA JJi1 OOOOIICHUS W  CpPaBHEHUSA, KPUTCPHH
IPOBOAMMOTO aHAJIN34;

e BOCIPHUHUMATh, POPMYIUPOBATH U NMPEOOPA30BHIBATH CYKICHUS:
YTBEpJUTEIbHbIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YaCTHBIE WU
o0111e; yCIOBHBIE;

e BBUIBIISITH MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U H
npotuBopeunss B (akTaxX, JaHHBIX, HAONIONCHHUSIX U
YTBEPXKICHUAX; TpejyiaraTh  KPUTEPUU  [IJIST  BBISBICHUSA
3aKOHOMEPHOCTEU U IPOTUBOPEYNI;

e JenaTh BBIBOJABI C  HCIOJB30BAHHEM  3aKOHOB  JIOTHKH,
T AYKTUBHBIX u WHIYKTUBHBIX YMO3aKITIOUeHUH,
YMO3aKJIIOYEHHUH 10 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITEIbHO JOKAa3aTeIhCTBA MAaTEMAaTHUYECKHUX
yTBEpXKJIeHUN (TIpsIMbIe ©W OT TPOTHBHOTO), BBICTPAUBATH
apryMEeHTAIMI0, TMPUBOJUTH TPUMEPHl H  KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXKJIEHUS U BBIBOJIBI;

e BBIOMpATH CIOCOO pemieHus y4eOHOW 3amaum  (CpaBHUBATH
HECKOJIbKO  BapHaHTOB  pEIICHHs, BbIOMpaTh  Haubosee
MOAXONAMUNA €  Y4ETOM  CaMOCTOSATEIBHO  BBIIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBaTeabckue qeiiCTBUS:



HCII0JI30BaTh BONPOCHI KAaK HCCJENI0BATENIbCKUI HHCTPYMEHT
ITO3HAHUS; (bopMyIMpOBATH BOITPOCHI, bukcupyroume
MPOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBATh MCKOMOE U JIAaHHOE,
(opMHUpOBaTh THUIOTE3y, ApPryMEHTHPOBATH CBOKO MO3UIIMIO,
MHEHUE;

OPOBOAUTH CAaMOCTOSITEBHO CIITAHUPOBAHHBIA HSKCIIEPUMEHT,
UCCJIeIOBaHUE 1o YCTaHOBJICHUIO ocobeHHocTer
MaTEMaTUYECKOT0 OOBEKTa, SBJIEHUS, IPOILIECCa, BBISBICHUIO
3aBUCUMOCTEN MEXy 00BEKTaMU, SBJICHUSMHU, MPOIIECCaAMU;
CaMOCTOSITEILHO q)OpMyJ'II/IPOBaTB O606H.[€HI/I$I U BBIBOJBI IO
pe3yinbTataM  NpPOBEAEHHOTO  HAOMIOACHUS, HUCCIEI0BaHUA,
OLICHMBATh JIOCTOBEPHOCTH IMOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB
1 0000IIIeHUH;

IPOrHO3MPOBATH BO3MOXHOE pa3BUTHE TMIpolLiecca, a TakKkKe
BBIIBUTATh MPEATION0KEHHS O €r0 PA3BUTHH B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AeUIUTH MHPOPMALIUU, JTAHHBIX, HEOOXOIUMBIX JIJIS
OTBETA Ha BOIPOC U JJIsI PELICHUS 3a]1auu;

BbIOMpaTh HMH(OpPMAIMI0O M3 HCTOYHUKOB PA3JTHYHBIX THIIOB,
aHaJIM3HpOBAaTh, CHCTEMATU3UPOBaTh U  HUHTEPIPETHPOBATH
MH(pOPMALMIO PA3INYHBIX BUIOB U (OPM IPE/ICTABICHNS;
CTPYKTYPHUPOBaTh UH(POPMAIIMIO, MPEACTABIATh €€ B Pa3IMYHBIX
dbopMax, MWILTIOCTPUPOBATH TpadUUYECKU;

OLICHMBATh HAAEKHOCTh HWHGOPMAIIMM TIO CaMOCTOSITEIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vhusepcanvrole KOMMyHUKamueHwle Oeticmaus, 00ecnevusaon
CPOpMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYATOWUXCSL.
OO0menne:

BOCTIPpUHUMATh U (POPMYIUPOBATH CYKIACHHUS B COOTBETCTBHH C
YCIOBHSIMH M TEISAMH OOIIEHUS; SICHO, TOYHO, TI'PaMOTHO
BBIpAKATh CBOIO TOYKY 3pEHUS B YCTHBIX W TIHCHMCHHBIX
TEKCTaX, JaBaTh TOSCHEHUS TI0 XOJy pEIICHHs 3a/auu,
KOMMEHTHPOBATH IMOJYICHHBIN Pe3yiIbTarT;

B XOl€¢ OOCYXICHHS 3aJaBaTh BOMPOCHI 10 CYIIECTBY
oOcyxmaeMol  TeMbl, MpPOOJEMBbI,  pellaeMol  3ajauyd,
BBICKAQ3bIBaTh WJCH, HAIlCJICHHbIC HA TIONCK  PCIICHUS;
COMOCTAaBJSAITh CBOM CYXICHHUS C CYXKICHUSMU JPYTHX
YYaCTHUKOB JHAJIOTa, OOHApY>KHMBATh pPa3IU4Me M CXOJCTBO
NO3UIMH; B KOPPEKTHOU (opme (popmynupoBaTh pa3zHOTIACHSA,
CBOM BO3PAKCHHS,;

NPENICTABISATh PE3yJIbTaThl pEIICHUS 3aJadyd, SKCIIEPUMEHTA,
UCCJICIOBAHUA, MPOEKTa; CAMOCTOSITEIBLHO BBHIOMPATH (opmar
BBICTYIIJICHUSI C y4YETOM 3a/ad TMPE3CHTAIMH U OCOOCHHOCTEH
ayJTMTOPUU.

CoTpyaHu4ecTBO:

NOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHANBUAYaTbHONM paboOThl TpHW pENIeHWH YYeOHBIX 3ajad;
OpUHUMATh 1I€db COBMECTHOM JEeATEeNbHOCTH, [JIAHUPOBATH
OpraHU3alMI0 COBMECTHON pabOThl, paclpenensaTh BUAbl padoT,
JIOTOBApUBATHCA, OOCYX JaTh MpPOLECC U pe3yiabTar paldoThl;
000011aTE MHEHUS HECKOJIBKHX JIIOJIEH;



e y4YacTBOBATh B IPyNHOBBIX (hopMax padOThl (00CYkAeHUS, OOMEH
MHEHUMH, «MO3TOBBIE IITYPMbI» U UHBIE); BBHIIOIHITH CBOIO YaCTh
paboThl U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTUMU WICHAMHU
KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUNA MTPOIYKT
o KPUTEPHUSIM, c(hOpMyITHPOBAHHBIM y4aCTHUKaMU
B3aMMOJICUCTBUS.

3) Vuusepcanvnvie pecynsamuenvle Oeilicmsus, 00ecnevusaon
Gopmuposanue CMbICIOBbIX  YCMAHOBOK U  JCUBHEHHbLIX HABLIKOS
JUYHOCTU.

Camoopranusanus:

e COCTABJIATH IJIaH, aJITOPUTM PCIICHUA 3a1d4HU, BBI6I/IpaT]':> CII0co0
peuicHus C y‘léTOM HMCIOIUXCA pECYPCOB U COOCTBEHHBIX
BO3MO}KHOCTGI‘/’I, APTrYMCHTHUPOBATH U KOPPCKTUPOBATH BAPHUAHTHI

pelieHui ¢ yaéToM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb:

e BIAJICTh HABbIKAMH TO3HABATEIHHON pPeQIeKCUU KaK OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUI W MBICIUTEIbHBIX MPOLIECCOB, HX
pe3yJabTaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS
npoliecca U pe3yibpTaTa pelieHusl MaTeMaTHUECKO 3a1auu;

e TMpPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TpHU
pEelIeHUH 3a7a4id, BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITEJILCTB, JAHHbBIX, HAWJIEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYAHOCTE;

e OILIGHWBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M  YCIOBUSM,
OOBSCHATH  NPUYUHBI  JIOCTWXKEHUS  WIM  HEJOCTHIKEHUS
pe3yJabTaTOB JEATEIBHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATHAMU: TOUYKA, PsAMasi, INIOCKOCTb.

[IprMeHAT, aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IIPH
PEILICHUU T€OMETPUUYECKUX 3a1aY.

OnepupoBaThb MTOHATHUSIMMU: MapajijIeIbHOCTD 51
MEPIEHANKYIAPHOCTD MPSAMBIX U INIOCKOCTEM.

KnaccudumupoBate  B3aMMHOE  pACMOJIOKEHUE  TPIMBIX |
ITIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMU: ABYTPAHHBIA YroJl, TPaHH JBYTPaHHOTO
yria, peOpo ABYTpaHHOIO yria; JUHEHHBIA yron JIBYTPAaHHOTO YIia;
rpagycHasi Mepa ABYI'PAHHOIO YyIJa.

OnepupoBaTh  MOHATHSIMU:  MHOTOTPAHHUK,  BBINYKJIBIA U
HEBBINYKJIBIA MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOIPaHHHKA, IMPABUJIbHBIN
MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TIUpamMuUIa;
pu3Ma, IPSIMOYTOJBHBIN Mapajuienenumnen, Kyo).

Knaccupunmpoats MHOTOrpaHHUKH, BbIOMpasi OCHOBaHUS IS
Kkiaccupukanuu  (BBIMYKJBIE W HEBBINYKIbIE  MHOTOTPaHHUKH;



NpaBUWIbHbIE MHOIOTPAaHHUKH; MpSAMbIE W  HAKIOHHBIE IPHU3MBI,
napajuieenunesibl).

OnepupoBaTh  MOHATUSAMM:  CEKyllasg  IUIOCKOCTb, CEYEHHE
MHOTOI'PaHHUKOB.

OOBSCHATH NPUHUUIB TOCTPOCHUS CEYEHUM, HUCIHOJIb3YS METO]
CJIE/I0B.

Ctpoutb cedyeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSTH
(BBIHOCHBI€) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y.

PemaTte 3a7auM Ha HAXOXXJIEHUE TE€OMETPUYECKUX BEJIUYUH IO
oOpa3llaM WJIM aJIropuT™MamM, MPUMEHSSI HW3BECTHbIE AHAIUTUYECKUE
METOJIbl TpU PEHICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3ajlad Ha
BBIUMCIIEHUE PACCTOSHUM MEXIy ABYMsI TOYKaMH, OT TOUKU JI0 MPSIMO,
OT TOYKH JI0 TJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS IPSIMBIMU.

Pemath 3a7auM Ha HAXOXXJEHUE TE€OMETPUYECKUX BEIIUYUH TI0
oOpasllaM WIM aJIropuT™MaM, MPUMEHSSI HW3BECTHbIE AHAIUTUYECKUE
METOJIbI TpPHU PEHICHUH CTaHAAPTHBIX MAaTEMaTHYECKUX 3ajlady Ha
BBIUMCJICHUE YIJIOB MEXAY CKPEHIMBAIOUIUMUCS TPSIMBIMH, MEXKIY
IPSIMOM U MIJIOCKOCTHIO, MEXTY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boruucnsats 00b€MBI M TUIOHIAAN MOBEPXHOCTEH MHOIOTPaHHUKOB
(mpu3ma, nupamMuaa) ¢ NPUMEHEHUEM (HOPMYIT; BEIYUCISATh COOTHOIICHUS
MEXTY TIOLIAASIMU MOBEPXHOCTEH, o0BEMamMu MOTI00HBIX
MHOTOT'PaHHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (DUTYPHI.

N3BnekaTh, IpeoOpa3oBhIBaTh U HHTEPIIPETUPOBATH HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypaxX, MPEACTABICHHYIO Ha
YepTekax U PUCYHKAX.

[IpumeHsTH r€OMETPUYECKUE bakTbI ISt peuieHus
CTEPEOMETPUUECKUX 3aJay, MPEANOJaramilinX HECKOJIbKO IIaroB
pEIICHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpumensATs mpocCTENIIME MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MIPU PEIIEHUN CTEPEOMETPUUYECKHX 3a1ay.

[IpuBOoaUT, TIpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B
OpUPOJE M JKU3HU, pPACIO3HABaTh NPOSBICHUE 3aKOHOB T€OMETPUU B
UCKYCCTBE.

[IpuMeHATP NOJIyYEHHBIE 3HAHMS Ha IPAKTHUKE: AHAJINU3UPOBATH
peaNbHbIE CUTYallMM W NPUMEHATh H3YYECHHBIE IOHATHS B IpoOLEcCe
MOMCKA pEIIEeHUsT MaTeMaTU4YeCKHd CHOPMYITHUPOBAHHOW MPOOJIEMBI,
MOJICJINPOBATh pEalbHbIE CUTyallMd Ha A3bIKE T€OMETPHUH, UCCIEAO0BATH
IIOCTPOEHHBIE MOJIEIU C HCIIOIb30BAHUEM IE€OMETPUUYECKHUX IMOHATUN U
TEopeM, amnmnapara ajareopbl; pemarh NpakTUYECKUE 3a/1auk, CBA3aHHbIE C
HAXO0XKJIEHUEM T€OMETPUUECKUX BEJIMUYHUH.

11 KIJACC

OnepupoBaTh  MOHATUSAMM:  LWJIMHAPUYECKAss  MOBEPXHOCT,
oOpaszyrolnue MWIHHAPUYECKON TOBEPXHOCTH; IWIIMHJP; KOHWYECKas
MOBEPXHOCTh,  00pa3ylollue KOHMYECKONW  MOBEPXHOCTH, KOHYC;
cepudeckasi MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus: (HUIMHAP, KOHYC, cdepa U map).



OOBICHATH CLIOCOOBI MOIYYEHHS TEJl BpALICHUSI.

KnaccudpunmpoBats B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTa CETMEHTA; IIApOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOS, BBICOTA
[IAPOBOTO CJIOA; IIIAPOBOM CEKTOP.

Boruncnsate 0OBEMBI M TIOIMIAAM TOBEPXHOCTEH TE BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BIUCAHHBIN B cepy u
OMHUCaHHBIN OKOJIO cepsl; chepa, BIUcaHHAS B MHOTOIPAHHUK WJIU TEJO
BpalleHUs.

BbluncnsaTh COOTHOIIEHUSI MEXKIY IUIOMIASIMU TOBEPXHOCTEH U
00BbEMaMHU ITOJOOHBIX TEI.

N3o0paxate wu3ydaemblie (UIypsl OT PYKH U C MPUMEHEHUEM
IPOCTHIX YEPTEKHBIX HUHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpPXY, COOKY, CHHU3Y;, CTPOUTH CEUCHUS Tl
BpaIlcHUsI.

N3Bnekarsb, MHTEPIPETUPOBATH U MTPEOOPA30BLIBATH WH(OPMALIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
yepTekax U pUCyHKax.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRE.

BrINoOmHATh JEeHCTBHS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHUCJIO0, OOBSACHITh, KAKUMHU CBONCTBAMH OHU
00J1a1aroT.

[IpuMeHATh TpaBUIIO NapaJUICIEIUIEAA.

OnepupoBaTh  MOHSTHUSIMH: NEKApTOBBl  KOOpPAWUHATHI B
IPOCTPAHCTBE, BEKTOpP, MOJAYJIb BEKTOpPa, pPAaBEHCTBO BEKTOPOB,
KOOpIMHATBl ~ BEKTOpa, YroJ  MEXAYy  BEKTOpaMH,  CKallIpHOE
IPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaxonuTte cymmMy BEKTOPOB M IpPOM3BEACHUE BEKTOpAa Ha YHUCIO,
yrol MEXKJIY BEKTOpaMHU, CKaJSIPHOE MPOU3BEIAEHUE, PACKIAIbIBATh
BEKTOp M0 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3ajmaBaTh IUIOCKOCTh ypaBHEHHEM B  JEKAPTOBOM CHCTEME
KOOpIHMHAT.

[TpumeHsTh r€OMETPUYECKHUE bakThbI st peueHus
CTEPEOMETPUUECKUX 3aJad, MPEANOoJaraloluXx HECKOJIbKO IIaroB
pEIICHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemate mnpocreiimme reoMeTpuyecKue 3aJaud Ha IIPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOI'O METO/IA.

Pemiats 3agaun Ha 1OKa3aTEIbLCTBO MATEMATHUYECKUX OTHOLICHUH U
HAXO0XJECHUE TEOMETPUUYECKUX BEJIMYMH MO o0OpasliaM WM ajJropuTMam,
MPUMEHSISI  M3BECTHBIE  METOJbl NPU  PEUIEHUH  CTAHAAPTHBIX
MaTeMaTU4YEeCKUX 3a/1au.

[IpuMensTh mpocTeililiie MporpaMMHBIE CPEICTBA U 3IEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEHIEHUH CTEPEOMETPUUYECKUX 3a/1au.

[IpuBoguTh mTpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U JKU3HU, PACIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B
HCKYCCTBE.

[IpuMeHsTh, TONYYEHHBIE 3HAHUS Ha MPaKTHKE: aHAIU3UPOBATH
peajbHble CUTyalldd M NPUMEHSATh HM3Yy4YEHHBIE MOHSATHUS B Ipolecce
MOUCKA PEIICHUS] MaTeMaTH4YeCKh CHOPMYITUPOBAHHON MPOOJIEMBI,



MOJICIUPOBATh pealibHble CUTYyallUH HA A3bIKE F€OMETPHUH, HCCIIEI0BATh
MMOCTPOCHHBIE MOJEIH C MCMIOJb30BAaHUEM T'€OMETPUUECKUX TMOHATUM U
TEOpeM, ammapara ajareOpbl; peuiath NPaKTUYECKUE 3a/1aud, CBA3aHHBIE C
HaXO0XJICHUEM r€OMETPUUECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3aeioB JuekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTHYeckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
n padoThI padoThI
1 BBeneHune B crepeoMeTpuro 10 https://m.edso00.ru/C503R7VIP
[IpsiMBbI€ M TIIIOCKOCTH B
p | TPocTPAmCIBE. 12 1 htps://m.edso0.ru/WT7NSO14T
[TapamiensHOCTE NPSAMBIX U
IUTOCKOCTEMN
IT
3 epHeHHHKyMpHOCTI: 12 https://m.edsoo.ru/V611APUCD
MPSMBIX U IJIOCKOCTEN
v
4 [JIBL MEHLY TIPAMBINH 1 10 1 https://m.edsoo0.ru/R38METBTQ
IIJIOCKOCTSIMU
MHoOrorpaHHuKu 11 1 https://m.edsoo.ru/XPW9U5FB2
OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
IT :
7 OBTOPEHHE: CCHCHHA, 4 1 https://m.edsoo.ru/LIAAMHO3D
PacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO 68 c 0
YACOB I10 I[TPOI'PAMME



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

I[TPOTPAMME

HaumenoBanue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NnporpamMmbl padoThI padoTsI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMEI TEN 5 1 https://m.edsoo.ru/BOYORVIYC9
Bekrops! n
3 KOOP/JMHATHI B 10 1 https://m.edso0.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpEHME,
6006
4 ODODIICHHC, 7 1 https://m.edsoo.ru/DORV3P725
cucTeMaTu3aIus
3HaHUHU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosmmmuecTBo yacos
DJIeKTPOHHbIE
Mara uudposbie
n | Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3y4YeHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE TTOHSITHS
CTEPEOMETPHUH: TOUKA,
psiMast, MIOCKOCTB,
npocTpaHcTBo. [IpaBuna
https://m.edsoo.ru/D3VCJ7
M300paKeHUS HA PUCYHKAX: 1 UN4
M300pakeHUS TIII0CKOCTEH,
MapajuIeIbHbIX MPSAMBIX
(OTpe3KOB), CepeMHBI
OTpe3Ka
[Tondarus: nepecekaromuecs
IUIOCKOCTH, 1 https://m.edsoo.ru/NR6VJ
nepeceKarouecs npsamas u YCGK
IIJIOCKOCTh
[Tondarus: nepecekarouecs
IUIOCKOCTH, 1 https://m.edso00.ru/O6RND
nepeceKarouecs npsamas u FAMO
IJIOCKOCTh
3HAKOMCTBO C 1 https://m.edsoo.ru/KMUQ
MHOI'OTpaHHHUKAMU, PILLO



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
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0

M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

HauanbHbie cBeienus o Kkyoe

U IUPAMULE, UX Pa3BEPTKU U 1 https://m.edsoo.ru/FPW2J
mozenu. CedeHust NHCZ
MHOTOTPaHHUKOB

HauanpHabie cBeieHns 0 Kyoe

U NIApaMUJE, UX Pa3BEPTKU U 1 https://m.edsoo.ru/IMQ3A
Mozenu. CedeHns J3S5
MHOTOTPaHHUKOB

ITousarue 00

aKCHOMAaTUYECKOM
https://m.edsoo.ru/SLMI7R

3BL

MOCTPOCHHUH CTEPEOMETPHUH: 1
AKCHOMBI CTEPEOMETPUH U
CIICICTBUS U3 HUX

ITousarue 00

aKCHOMAaTUYECKOM
https://m.edsoo.ru/DUKA

X7QE1

MIOCTPOCHUH CTEPEOMETPHH: 1
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5
MLJL



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
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL

ITousaTue 00
aKCHOMATHYECKOM

https://m.edsoo.ru/13A98J6

10 | mocTpoeHHMH CTEPEOMETPHUH: 79
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
B3anmHoe pacrionoxenue
MPSIMBIX B IPOCTPAHCTBE:
11 | nepecexatomecs, https://m.edsoo.ru/IlUIW8K
R5Q
napajuiesibHble U
CKPEIIUBAIOIIHNECS TPSIMbIC
[TapamrensHOCTE IPSIMBIX U
IJI0CKOCTEHN B IPOCTPAHCTBE:
MapajieabHbIe MPSMbIE B https://m.edso0.ru/CS9VL
12
MPOCTPAHCTBE; QLH6
MapajuIeIbHOCTh TPEX
MPSAMBIX
[TapamienbHOCTE NPSIMBIX U
13 IJTIOCKOCTEH B MPOCTPAHCTBE: https://m.edsoo.ru/PO5J6D
[TapannensHOCTH NPSIMOM U 23U
IIJIOCKOCTH
VYTIbl ¢ COHANPaBJICHHBIMU https://m.edsoo.ru/LLIAV
14
CTOpPOHAMU HVBW
15 Yroa Mexay npssMbIMU B https://m.edsoo.ru/KGJM8
IIPOCTPAHCTBE 0EUK
16 Yroa mexay npssMbIMU B https://m.edsoo.ru/24LVW

IIPOCTPAHCTBE

H9V8



https://m.edsoo.ru/I3A98J6Z9
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
https://m.edsoo.ru/PO5J6D23U
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

[TapannensHOCTH

https://m.edsoo.ru/BUSTQ

17 | miockocTeil: mapasniebHbIe OHZT
IUIOCKOCTH ——
CBoiicTBa mapayieIbHbIX https://m.edsoo.ru/0KQQK
18 .
IIJIOCKOCTEU 2ABA
[Ipocreitmme
19 MIPOCTPAHCTBEHHbIE (PUTYPHI https://m.edsoo.ru/MRT13
Ha IUIOCKOCTHU: TETPadIp, XP79
KyO, mapaJienenumnes
20 | Tloctpoere ceuemmuil https://m.edsoo.ru/DISAX
P 0518
. https://m.edso0.ru/20GC3Z
21 | TloctpoeHue ceveHMit
PoP
KonTtponpHas padoTa no
teme "[IpsiMble U TIIOCKOCTH
https://m.edsoo.ru/BI405Q
22 | B OpPOCTpAHCTBE. EB
[TapannensHOCTh NPSIMBIX U o
mIockocteit”
[lepnenauKyIApHOCTH
23 MPAMOM U TIJIOCKOCTH: https://m.edsoo.ru/RN45Y
MEPIEHIUKYIAPHBIE IPAMBIE BO8R
B IPOCTPAHCTBE
[IpsiMble mapaienabHble U
Y R ——— https://m.edsoo.ru/32MXR
CPUCIHTKYIIPHBIE ZDDL
IIOCKOCTH
https://m.edsoo.ru/JPUOTO
25 | IIpsimble mapajuienbHbIe U

I3N



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/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
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/JPUOT0I3N

NEPIEHIUKYIISIPHBIE K

IJI0CKOCTH
[Ipu3nax
https://m.edsoo.ru/DC41W
26 | mepNeHANKYISIPHOCTH 5K 14
IIPSIMOM U IUIOCKOCTH
[Ipu3nak
https://m.edsoo.ru/HD3D6
27 | TnepneHANKYISIPHOCTH 355p
MPSIMOM U TUIOCKOCTH
Teopema o npsimoit
28 | mepremmRyIPHOM https://m.eds00.ru/YOIQS
P YIAp MOH1
MJI0CKOCTH
Teopema o npsimoit
. https://m.edso0.ru/81R5K
29 | mnepneHIUKYISPHOU
USRJ
IIJIOCKOCTH
Teopema o mpsiMoi
30 | nepnenmcyIsDHO https://m.edsoo.ru/HFKNP
PIICHIUKYIISIP KZ7T
IIJIOCKOCTH
[Tepnienaukynsap u
HAaKJIOHHBIE: PACCTOSHHUE OT
31 | Towku 10 MWIOCKOCTH https://m.edso0.ru/638GK
a - WY7V
paccTosiHue OT MPAMOM 110
IIJIOCKOCTH
[lepnenaukynsp u
3y | HAKIOHHBIC: PACCTOSHUE OT https://m.edsoo.ru/AD6RC

TOYKH JO IIJIOCKOCTH,
PacCTOAHUC OT HpHMOP’I 0

ACRA



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

IIJIOCKOCTH

[lepnenaukyisap u
HAKJIOHHBIE: PACCTOSIHUE OT

https://m.edsoo.ru/VLLIQ7

33 | TOYKHM JI0 IJIOCKOCTH, HXC
paccTostHuEe OT MPSAMOM 10
TIJIOCKOCTH
[lepnenaukyisp n
HaKJIOHHBIE: PACCTOSIHHE OT
https://m.edsoo0.ru/6P5BV
34 | TOYKHM JI0 TIOCKOCTH,
o V34R
paccTosiHue OT MPSAMOU 110
TIJIOCKOCTH
VYTIBl B IPOCTPAHCTBE: Yol
. https://m.edsoo.ru/PSFIXU
35 | Mexmay npsMou u All
IUIOCKOCTBIO T
BYTI'PaHHBINA yIroJI,
a yr}v) . 7 https://m.edsoo.ru/6R4A0E
36 | JWHEWHBIN yroJ
oOMD
JBYTPAHHOI'O yria
BYTI'PaHHBINA yIroJl,
o yrrv) . 7 https://m.edsoo.ru/ML0ZZ
37 | nuHEHHBIN yroJ
YZC7
JBYTPAHHOI'O yria
[lepneHAMKyIApHOCTD
38 TJIOCKOCTEH: TPU3HAK https://m.edsoo.ru/YRQDS
MEPIEHINKYIAPHOCTH IBYX MONH
IIOCKOCTEN
39 [lepneH AUKYIAPHOCTD https://m.edsoo.ru/DY2AF

IIJIOCKOCTEMN: IPU3HAK

8412



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
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

NEPIEHINKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: IPU3HAK

https://m.edsoo.ru/TS80A

40
MEPIEHINKYIAPHOCTH IBYX 9NH2
IIJIOCKOCTEMN

41 Teopema o Tpéx https://m.edsoo.ru/0W5LZ
NEPIEHANKYIApax 1RVZ

42 Teopema o Tpéx https://m.edsoo.ru/OP44K
MEPIEHINKYIApAX E54N

43 Teopema o Tpéx https://m.edsoo.ru/OWG81
MEPIIEHANKYIApax WDV3
KonTtponpHas padota no
TeMaM

m "IlepneHUKYIAPHOCTH https://m.edsoo.ru/VOXAB
MPSAMBIX U IIOCKOCTER" 1 POPB
"Vrael MeXly NpSIMBIMU U
IJIOCKOCTAMU"
IlonsiTE MHOTOIPaHHUKA,
OCHOBHBIE DJIEMEHTBI

45 | MHOTOTpaHHMKE, BEINYKILIS https://m.edsoo.ru/L5FTEZ
U HEBBINYKJIbIE 8QX
MHOTI'OTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA

46 IIpusma: n-yronpHas https://m.edsoo.ru/ZAL6D

Ipu3Ma,; rpaid 1 OCHOBAHUSA

KFQL



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
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

IIPU3MBIL; IpsIMas U
HAKJIOHHAas1 HpI/I3MLI;
OOKOBas U ITOJIHAS
HOBCpXHOCTI) HpI/I3MLI

47

[Tapamtenenunen,
MIPSIMO YT OJIbHBIN
HapajuIeIIenUIe] U €ro
CBOMCTBA

https://m.edsoo.ru/ITCOB1
WIO

48

[Inpamuia: N-yrosbHast
nMpamMuia, TpaHy u
OCHOBaHUE HPAMUJIbL;
O0KOBas U MOJIHAs
ITOBEPXHOCTb TUPAMMU/IBI;
IIPaBWJIbHASA U yCEYEHHAs
nupamuaa

https://m.edsoo0.ru/1TOFX0
OPA

49

[IpaBunbHbIE
MHOTOTPaHHUKH: TIOHSITHE
MPAaBUIHLHOTO
MHOTOT'PaHHUKA;
MpaBHJIbHAS TPU3MA U
MpaBHJIbHAS TUPAMUJIA;
MpaBHJIbHAS TPEYTOJIbHAS
MUpaMUa U MPaBUILHBINA
TeTpa’p; Kyo

https://m.edsoo.ru/LWNGF
ZTWE

50

[IpencraBnenue o
MPaBUIIbHBIX
MHOTOI'PaHHUKAX: OKTa3Ip,

https://m.edsoo.ru/06SH02
IDD



https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD

JOACKadIp U UKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENILHO
TOYKH, IPSAMOU, TIJIOCKOCTH.
DneMEeHTbl CUMMETPUH B
nupamuax,
napajuiesienunenax,
MIpaBUJIbHBIX
MHOTOTpPaHHUKAX

https://m.edsoo.ru/SWEUC
9ENR

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJN, YTJIbI

https://m.edsoo.ru/EUP4AM
N760

53

ITomans 00KOBOI
MOBEPXHOCTH U MOJHOMU
MOBEPXHOCTH MPSIMOi
MIPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TeOpeMa 0
OOKOBOI MOBEPXHOCTHU
MPSAMOU MPU3MBbI

https://m.edso0.ru/SQY9X
SIL6

54

ITmomans 0OKOBOI
MMOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOM
MMUPaMU/IbI, TEOPEMa O
Iomaa 0OKOBOM
ITOBEPXHOCTU YCEUEHHOU
MTUPAMH/IBI

https://m.edsoo.ru/R22FH
BG60O

55

KonTtponsHas pabota o

https://m.edsoo.ru/\VHYNJ



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
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD

teme "MHororpaHHuKu"

QMQD

https://m.edsoo.ru/GM1LC

56 IToustre 00 00BEME 394G
.. https://m.edsoo.ru/B307P8
57 O0BEM TTUpaMHuIBI WTC
.. https://m.edsoo.ru/PQZ9E
58 OO0BEM TTUpaMHUIBI D3YE
59 OO0BEM TTUpaMHUTBI https://m.edsoo.ru/RZ8BIT
MU9
. https://m.edsoo.ru/OHRFO
60 | OOBEM mupamuIBI 2L CT
. https://m.edsoo.ru/YEQP6
61 | OOBEM mpu3MBI 37D4
. https://m.edsoo.ru/B46EM
62 | OOBEM mpU3MBI RRGE
. https://m.edsoo.ru/FIMQW
63 | OOBEM mpuU3MBI 6KET
KontponpHas padoTa no
" N https://m.edso0.ru/23S50I
64 Teme "OOBEMBL 0N
MHOTOI'PaHHUKOB" T
[ToBTOpEeHUE, 0000IIICHNE
65 cucTeMaTH3alys 3HaHUI. https://m.edso0.ru/KXTOC
[Toctpoenue ceueHuii B 10JG
MHOT'OTPaHHUKE
IToBTOpeHue, 0600IIeHNE
. https://m.edsoo.ru/HKP613
66 CUCTEMATHU3AaIUA 3HAHUH.

Brrunciienue paccTosHU:

Juc



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

MEXKy IBYMS TOYKaMHU, OT
TOYKH JI0 NPSMOM, OT TOUKHU
10 IJIOCKOCTH, MEXKIY
CKpELIMBAIOIIUMUCS
MPSIMBIMA

67

Hrtorosast KOHTpOJIbHASA
paborta

https://m.edsoo.ru/KB3EK
0A9U

68

[ToBTOpEHue, 06061IeHNE
CHUCTEeMaTU3als 3HaHHM.
Brrunciienue yrioB: MexIy
CKpEIIMBAIOIIUMHUCS
MPSIMBIMH, MEXIY TIPSIMOH 1
IIJIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMA

https://m.edsoo.ru/X7CJU5
LOO

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/ Bcero U3ydyeHus o0pa3oBaTejibHbIE
padoThI padoTsbI
n pecypchl
Cdepa u map: neHtp,
1 paauyc, IuaMerp; 1 https://m.edsoo.ru/TW8759
TUIOIIAAb TIOBEPXHOCTH CHJ
cepbl
B3anmuoe
pacnoJjiokeHue cepsl U
5 MJIOCKOCTH; 1 https://m.edsoo.ru/YCMWC
KacareJibHasl IIOCKOCTh 4M3lI
K cdepe; mIomnaib
chepsl
N3obpaxenue chepsl,
https://m.edsoo.ru/QDCF8U
3 miapa Ha IJIOCKOCTH. 1
GXE
Cedenus mapa
Hunuuapuueckas
MIOBEPXHOCTb,
oOpazyromue
PasyIo . https://m.edsoo.ru/8516BBE
4 LUJTMHIPUYECKOU 1 o7
MIOBEPXHOCTH, OCh T
UMAITMHIPUYECKOU
MMOBEPXHOCTHU
5 Hunusap: ocHOBaHUS U 1 https://m.edsoo.ru/W0JR97



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
https://m.edsoo.ru/W0JR979V9

O0OKOBas IOBEPXHOCTD,
o0Opa3yroIas 1 oCh;
TUI0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

Vo

N3o6paxkenue
LWIMHApA Ha
IJIOCKOCTH. Pa3zBéprka
uunuHapa. CeyeHus
HWINHIpa
(TT0CKOCTHIO,
napayieIbHON UITN
MEPIEHIUKYIIIPHON OCH
IUAJTUHIPA)

https://m.edso0.ru/OYMSP
W10Z

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHUYECKOM
MMOBEPXHOCTHU, OCh H
BEpIINHA KOHUYECKOU
MMOBEPXHOCTHU

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

Konyc: ocHoBaHue 1
BepIlMHa, 00pa3yroras
M OCh; IUIOMIA/Ib
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

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

VY cedEHHBIN KOHYC:
oOpa3ymolre 1 BbICOTa;

https://m.edso0.ru/80VNIT
u20



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
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O

OCHOBAHHUSA U OOKOBAas
IIOBEPXHOCTH

N3o06paxxenune Konyca
Ha IUIOCKOCTH.
Pa3BépTka KoHyCa.
Ceuenus KoHyca

10 (TII0CKOCTHIO, https://m.edso0.ru/0PVICK

napasieabHON uYyu

OCHOBaHHUIO, U

IUIOCKOCTBIO,

MPOXOISIIEH yepe3

BEPIIHHY)

KomOunamus ten
11 — https://m.edsoo.ru/4VHGT

pal Y X8F

MHOTOTPAHHUKOB

MHoOrorpaHHuK,

OIIMCAHHBINA OKOJIO

chepsr; chepa, https://m.edsoo.ru/RMYY1
12

BIIMCaHHAaA B STLP

MHOTOT'PAaHHUK WJIH B

TEJI0 BpalllCHUS

ITousarue 00 00BEMeE.

. https://m.edsoo.ru/4ACENHG
13 OCHOBHBIE CBOMCTBA
. LOZ

00BEMOB Ten

14 O0BEM mIuHIpa, https://m.edsoo.ru/W8TGN

KOHYyca

5799



https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
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

O0BeM mapa u

https://m.edsoo.ru/G7TAYC

15
miomaab cheps MOTT
ITogo6ubIe Tena B
MPOCTPAHCTBE.
COOTHOIIICHUS MEXKTY
16 O AV https://m.edso0.ru/4NO4FY
raas ) UUX
MMOBEPXHOCTEH, E—
00BEMaMH 1T0I00HBIX
TeN
KonTponsHas pabora no
17 temaMm "Tena https://m.edso0.ru/KC9MHJ
BpamieHus" ¥ "O0beMbI SWW
Ten"
18 Bekrtop Ha miiockocTu u https://m.edsoo.ru/AQ405S
B IIPOCTPAHCTBE B7C
Cro’keHne U BEIYUTaHHE https://m.edsoo.ru/PMNHT
19
BEKTOPOB UK7G
20 YMHOXKXEHHE BEKTOpa Ha https://m.edsoo.ru/4AH7PLG
YHUCIIO BIl
Paznoxenue BekTopa 1o
21 TPEM HEKOMILIAaHAPHBIM https://m.edsoo.ru/NZSOLF
BekTopam. [IpaBuiio WN1
napajuiesenume/1a
Pemenune 3amay,
https://m.edsoo.ru/73F23EP
22 CBSI3aHHBIX C

NMPUMCHCHUCM IIpaBUJI

us



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
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

JNEUCTBUN C BEKTOPAMHU

Koopaunarho-
BEKTOPHBIN METOJ IIpU

https://m.edsoo.ru/BBI1139Z

23

pelIeHnuu v

reOMETPUYECKHUX 3a]a4

[IpssmoyronpHas

cucTemMa KOOpAUHAT B
24 IIPOCTPAHCTBE. https://m.edso0.ru/X9TSDN

Koopaunatsl BekTopa. SQ3

[Ipocreitmme 3amauu B

KOOpJIMHATaX

Yron mexnay
o5 BeKToDAMIL. CKATADHOE https://m.edsoo.ru/RPAQM

pantt. P BCDO
IIPOU3BEICHUE BEKTOPOB
Brruncnenue yrios
https://m.edsoo.ru/EGRV3N

26 MEXTy IPSMBIMH 1 Fa4

IIOCKOCTAMU o

KounTponsHas pabora no
97 teme "BekTopsl u https://m.edsoo.ru/NSKELE

KOOPJIUHATHI B BHL

npocrpanctae"

IToBTOpEHME,

00001IeHNE 1

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

28 cHUCTeMaTH3aIlus

3HaHui. OCHOBHBIE
¢burypsl, GhakTsl,

TYU



https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
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

TEOpPEMBI Kypca
IJIAaHUMETPUU

29

IToBTOpEHNME,
o0obuieHne n
cUCTeMaTH3aLus
3HaHUH. OCHOBHBIE
¢burypsl, GakTsl,
TEOpPEMBI Kypca
IJIAaHUMETPUU

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

30

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTU3alHs
3HaHud. 3agauu
IJTAHUMETPUU U METO/IbI
UX pEeIIeHUs

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

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTU3alH
3HaHUN. 3a7aun
TJIAHUMETPUHU U METOJIbI
UX peIIeHUs

https://m.edsoo.ru/FG4PJN2

IF

32

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3alus
3HaHuM. OCHOBHBIE

¢burypsl, GhakTsl,
TEOpEeMBI Kypca

https://m.edsoo.ru/ZY6BYL
Y7TW



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
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

CTEPEOMETPUU
HroroBas KOHTpOJIbHAA https://m.edsoo.ru/VPECXO
33 1
paborta c4c
[ToBTOpEHME,
0000meHNE 1 https://m.edso0.ru/70QSTD
34 1
CHUCTEMAaTH3aIusl CAP
3HAaHUM
OBUIEE KOJIMYECTBO 4

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN

MMPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30E

pe3yJabTara 0011ero o6pa3oBaHus
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPSIMast, INIOCKOCTb
7.2 [IpuMeHsITh aKCMOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX NP PEIICHUU T'e
7.3 OnepupoBaTh NOHATUAMU: MAPALIEIBHOCTh U MEPHEHANKYISPHOCTD MPSIMI
7.4 Knaccuduimposats B3auMHOE pacioioKeHNEe IPSIMbIX U IUIOCKOCTEH B TIp
75 OnepupoBaTh NOHATUSMU: IBYTPAHHBIN yroJl, TPaHH JABYTPAHHOTO YIiia, P
yroJ1 IBYTPaHHOIO yIJia, FpaaycHas Mepa IBYTpaHHOro yria
76 OnepupoBaTb TMOHATHSAMU: MHOTOIPAHHHMK, BBINYKIBIH W HEBBIIY]
MHOTOI'paHHMKA, TPABUIIbHBIN MHOTOIPaHHUK
77 Pacnio3HaBate OCHOBHBIE BH/bI MHOTOTPAHHUKOB (IIMpaMuja, Mpu3Ma,
Ky0)
738 KnaccupunupoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS AJIs KiacCUr
' MHOT'OI'PaHHHKH, IPABUIIbHbIE MHOTOIPAHHUKH, NTPSIMbIE U HAKJIIOHHBIE 1PV
7.9 OnepupoBaTh NOHATUAMH: CEKYILasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOR
7.10 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHUI MHOTOIPaHHUKOB, HCIIOJIb3Ys
711 CrpouTh ce4yeHUs MHOTOTPAHHUKOB METOJOM CJIEJOB, BBINOJHATh (I
' PHCYHKOB ITPOCTBIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HAaxXOXJAEHUE TI'C€OMETPUYECKUX BEIMYUH IO 00pa3
712 U3BECTHBIE AHAIUTHYECKUE METOJbl NPHU PELICHUM CTaHJIApTHBIX MaTed
' paccTOSIHUA MEXIYy JABYMS TOYKaMH, OT TOYKM JO MpsAMOH, OT
CKPELIMBAIOIUMUCS MPSIMBIMU
Pemate 3agaun Ha HaxXOXJAEHUE TI'€OMETPUYECKUX BEIMYUH IO 00pa3
713 W3BECTHBIE AHAJIUTUUYECKUE METOIBI NPU PELIEHUHM CTAaHAAPTHBIX MaTeM
' YIJIOB MEXJy CKPEIIMBAIOIIMMUCA NPSAMBIMHM, MEXKIY NpAMON M 17
JIBYT'PaHHBIX YTJIOB
714 Bbruncnare 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpI

(I)OpMy.l'I, BBIYUCIIATD COOTHOIICHUSA  MCKAY miomaaiamMu TTOBCEP:




MHOT'OI'PpaHHUKOB

OHepI/IpOBaTL MOHATHUAMU: CUMMCTPHA B INPOCTPAHCTBC, HCHTP, OCb U ILJI

15 IJIOCKOCTh CUMMETPUH (DUIyphI
716 W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH MHOOPMAIHIO O TIf
' ¢durypax, nmpeacTaBICHHYIO HA YePTEkKaxX U PUCYHKAX
217 [IpumensTh reomeTprudeckne GaxKThl sl PEHICHUsI CTEPEOMETPUIECKUX 3
' IIarOB PELICHHMS, €CITU YCIOBHS MPUMEHEHU 3a/IaHbl B SIBHOK (opme
718 [IpuMeHATs nmpocCTEHIINE IPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KC
' pEIIeHNH CTEPEOMETPUUYECKHX 3a/1a4
719 [IpuBoAMTH TPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TpUpOJE H
' 3aKOHOB T'€OMETPHH B HCKYCCTBE
[TpuMeHsATH TIOTyYeHHBIC 3HAHUS Ha MMPAKTHKE: aHAIM3UPOBAThH PEabHbIC
MOHATHSL B TPOIECCE TMOWCKA PEHICHUS MaTeMaTHYeCKH CHOPMYITHPOE
7.20 pealibHbIE CHUTyalluM Ha $I3bIKE€ TI'€OMETPHUH, MHCCIIEeI0BaTh MOCTPOCH:
TeOMETPUYECKUX TOHITHH M TEOpeM, ammapara aiareOpbl, pemaTth Ip
HAXO0KJICHHEM T€OMETPHUYECKIX BEIINIHH
11 KJIACC

Kox nmpoBepsiemoro

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOECHHSI OCHOBHOI 00pa:

pe3yJbTara cpeaHero oo1ero o0pa3zoBaHus
6 ['eometpus
OnepupoBaTh MOHATHIMH: [WIHHIPUYECKAs MOBEPXHOCTh, 00pa3yrom]
6.1 IWINHAP, KOHUYECKas MOBEPXHOCTh, OOpa3yloIllne KOHHYECKOW I
TIOBEPXHOCTh
6.2 PacnioznaBatsk Tena BpaieHus (HHUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOTYYSHHS TEJ BpaIlleHUs
6.4 KiaccuduiupoBaTh B3auMHOE pacroyiokeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh NOHATHUSIMHU: IIAPOBON CEIrMEHT, OCHOBAHHME CETMEHTA,
' OCHOBAaHHE IIapOBOTO CJI0s, BEICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOP
6.6 Boruncnate 00BEMBI U MIIOMIAAM MOBEPXHOCTEH TEN BpalleHHS, TeOl
' (hopmy
6.7 OnepupoBaTh TMOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy U «
' BIIMCAHHAsl B MHOTOTPAHHUK WUJTU TEJIO BPAIICHUS
6.8 BbI4ucnaTh COOTHOLIEHUS MEKTY TUIOIIAISIMU TTOBEPXHOCTEN U 00bEMa




6.9

N3o06pakars n3ydaembie GUTYphl OT PYKU U C IPUMEHEHHUEM MPOCTHIX Y

BrIToNHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00T

6.10
CHU3Y; CTPOUTDH CEUEHMUSI TEJ BPAILICHUSI
6.11 W3BnekaTh, HHTEPIPETHPOBATH U MPEOOPa30BBIBATh HH(OPMAIIHIO O II]
' durypax, npeacTaBICHHYIO Ha YePTEkKaxX U PUCYHKaX
6.12 [IpumensTe reomerpuueckue (aKTBl Ui PEIICHUS CTEPEOMETPH
' HECKOJIBKO IIaroB PEeUICHUs], €CIIH YCIOBUS NPUMEHEHUS 3aJJaHbl B SIBHOI
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIMONHATE NEHCTBHS CIOXKEHHSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB I
' 00BSACHATH, KAKUMHU CBOICTBAMM OHH 00JIaJJal0T
6.15 [IpuMeHATs MpaBWIIO NAPAIIENECTIUIIEAA ITPU CIIOKEHUN BEKTOPOB
OnepupoBaTh MOHATUSAME: JIEKAPTOBBI KOOPJMHATH B MPOCTPAHCTBE, B
6.16 BEKTOPOB, KOOpPAMHATHI BEKTOpA, Yrojd MEXIy BEKTOpAaMH, CKaJ
KOJUIMHEApHbIE U KOMIJIAHAPHBIE BEKTOPBI
6.17 Haxomuts cymMmmy BEKTOpPOB M MpPOW3BEIEHUE BEKTOpa HAa YHUCIO, YT
' MIPOU3BEACHNE, PACKIIAAbIBATH BEKTOP M0 IBYM HEKOJUIMHEAPHBIM BEKTO
6.18 3anaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT
6.19 Pemrate npocreiiine reomeTpudecKre 3a1a4i Ha IPUMEHEHHUE BEKTOPH
Pemate 3a1aun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOIIEHUH U HaX
6.20 no oOpa3lam WIM alropuTMaM, TPUMEHSS HW3BECTHBIE METOJT
MaTeMaTHYECKUX 3a7a4
6.21 [TpuMensaTh mIpocTEHIINE HPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-K
' pEIIEHUH CTEPEOMETPUYECKHX 3a/1a4
6.22 [TprBOANTE MpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
' 3aKOHOB F€OMETPUH B UCKYCCTBE
[IpuMeHATh NOJYYEHHBIE 3HAHUS Ha MPaKTHKE: aHAJIU3UPOBATh
U3y4YCHHbIC IIOHATHS B IMPOLIECCE IOUCKA PELICHUS MaTeMaTHYeCKl
6.23 MOJICJIUPOBaTh pealibHble CUTYallMM Ha S3bIKE T€OMETPUH, MCCIIE

HCIIOJIb30BAHUEM I'COMCTPUYICCKUX MMOHATUHA U TCOPECM, allriapara anre6
CBsA3aHHBIC C HAXOKJICHUCM I'COMCTPUICCKUX BCIINYNH




INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIE TIOHSTHS CTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.

IIOCTPOCHUHU CTCPECOMETPHN:. AKCUOMBI CTCPCOMETPUUN U CIICACTBHUA U3 HUX

7.2

B3aumHOoe pacnosio’keHue NpsSMbIX B NPOCTPAHCTBE: MEPECEKAIOUINECs, MapaliebH]
[TapanensHOCTh MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE: MapajliebHbIE TPSIMbIE B TIP
MPSMBIX, TAPAJICIHHOCTh MPSAMOW W TIJIOCKOCTH. YTJIBI C COHAINPaBICHHBIMHU CTOD(
npoctpanctBe. [lapannenbHOCTh TUIOCKOCTEH: TMapajuiesibHbIe IIJIOCKOCTH, CBOMC
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha TIJIOCKOCTH: TETPAdApP, KyO, mapasuieenuIn

7.3

[lepneHIUKYISIPHOCTh TPSIMOM M IUIOCKOCTH: NMEPHEHANKYJISAPHBIE IMPSMBIE B MPOCTP:
NEPpHNCHAUKYIIAPHBIC K IINIOCKOCTH, IIPHU3HAK MNCPHCHIAUKYIIAPHOCTH pr[MOfI n 1
MEePNEHANKYISIPHON TUIOCKOCTU. YTJIbl B TPOCTPAHCTBE: YIrOJ MEXKIYy MNpSIMOU U
JUHEWHBIN Yroj AByrpaHHoOro yria. lleprneHaukymsp v HaKJIOHHBIE: PACCTOSHUE OT TO
OpsIMOM 10  IJIOCKOCTH, TNpoekuus Gurypsl Ha II0CKOCTh. [leprneHaukyst
MEPIEeHIUKYIIPHOCTH JBYX IIOCKOCTeH. Teopema o TpExX nepneHanKymspax

7.4

IlonsaTue MHOI'OrpaHHrKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PDAaHHHUKA, BBIITYKJIBIC W HCBBIII
MHOT'OI'paHHHUKaA. HpI/ISMaZ N-yrojibHas IIpu3Ma, 'paHd U OCHOBAHMUS IIPU3MBI, IIpsIMas
IMOoJIHasA ITOBCPXHOCTb ITPHU3MEI. Hapannenennnez[, HpﬂMOYFOJ’IBHBIfI napaICICIInIIC]
yrojbHasa HOHUpaMHJa, I'paHU W OCHOBAHUE IIHMpPaMHIEBI, OOKOBasg W ITOJHAA MO BCPX!
yceq'éHHa;I nupamMuaa. OJEeMEHTHI Npu3Mbl W HHUPAMHIADBI. HpaBI/IJ'IBHBIC MHOT'OTI
MHOI'OIr'paHHHUKA, IpaBUJIbHas IIpU3Ma W IIpaBUJIbHad IMHpaMua, IIPaBUJIbHAsA TPEYI(
TETPAdp, KY6 Hpe,[[CTaBJ'ICHI/IC O IIPpaBUJIbHBIX MHOI'OI'PaAHHUKAX: OKTa3Ap, JOACKASAP U
IMUpaMHu bl

7.5

CI/IMMeTpI/ISI B IMPOCTPAHCTBEC: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpﬂMOfI, IUIOCKOCTH. ]
InapauiCJICIuIcaax, IMpaBuJIbHbIX MHOTI'OT'PaHHUKAaX

7.6

BerunciieHne 371€MEHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yriabl. [liomans G
MIOBEPXHOCTU TPSIMOW TPHU3MBI, IUIONIAb OCHOBAHUH, Teopema O OOKOBOW IOBEpXH
OOKOBOI1 IOBEPXHOCTH U MOBEPXHOCTHU MPABUIBHOW MUPAaMUJIBI, TEOPEMA O IUIOMIAHN Y
00béMe. OOBEM MUpPaMUABI, TPU3MBbI

7.7

HO,Z[O6HLI€ TEJIa B IPOCTPAHCTBC. CooTtHo1eHus MEXKAY IIomagaMu HOBerHOCTeﬁ, 001

11 KJIACC



Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUA

6 I'eomerpus
6.1 Hunuaapudeckas: TOBEPXHOCTh, 00pa3yroniie UWIHHIPUIECKON TMOBEPXHOCTH, OCE
' Hunuuap: ocHoBaHMs 1 OOKOBast IOBEPXHOCTh, 00pa3yromias U 0Ch, IIIOMAL OOKOBC
Konundeckasi moBepXHOCTh, 00pa3ylolIfe KOHWYECKOW IOBEPXHOCTH, OChb H BeEpL
6.2 Konyc: ocHoBaHue u BepirHa, oOpasyroias U oCh, IUIONIaAb OOKOBOW U MOJHOM 1
o0pasyomye 1 BpICOTa, OCHOBAHUS U OOKOBAs MOBEPXHOCTH
6.3 Cdepa m map: meHTp, paguyc, TUaMeTp, IUIOMIAIb TOBEPXHOCTH cdepbl. B3a
' IJIOCKOCTH, KacaTejabHas INIOCKOCTh K cepe, miomanb chepsl
6.4 N3o0paskenue Ten BpameHus Ha TIOCKOCTH. Pa3BEépTka mumHIpa u KOHyca
KomOunauu ten BpallieHuss ¥ MHOTOTPAHHUKOB. MHOTOIpaHHUK, ONHMCAaHHBIM OK:
65 MHOTOTPaHHUK, HJTH TEJIO BPAIICHUS
6.6 [Tonsitne 06 00bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Tenl. Teopema 00 oObEME TIPSy
' cnenctBus u3 He€. O0bEM HuuHApa, KoHyca. O0bEM mapa u mioniaap chepsbl
6.7 [TonpoGHble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKTY IIJIOIIASIMU IOBEPXHOCTEH,
6.8 Cevenust munuHIpa (MapajuielbHO W TEPICHIUKYISIPHO OCH), CEYCHHS KOHYC:
' MIPOXOIAIIee Yepe3 BEPUINHY), CEUSHHUsI 11apa
Bextop Ha miockoct M B mpocTpaHcTBe. ClOK€HHWE W BbIYMTAHUE BEKTOPOB.
6.9 PaznoxeHue BekTopa o TpéM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuiio napanienenu
C IPUMEHEHUEM TPaBUJI JEHCTBHI C BEKTOpAMU
[IpsimoyronpHas cucteMa koopAuHAT B mpocTpaHcTBe. Koopauuatel BekTopa. [Ipo
6.10 VYron mexnay Bektopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB. BhIuncieHre yrios |

KOOpI[I/IHaTHO'BeKTOpHLJﬁ MCTO ITPU PEIICHHUU I'COMCTPHUUCCKHX 3aJa4




INPOBEPAEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUA
K PE3YJbBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM MPOT'PAMMBI CPEJHEI'O OBIIETO

OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
NporpamMmbl cpeaHero o0uero 0opa3oBaHus

Bianenne Meromamu J10Ka3aTeNbCTB, ANTOPUTMAMH  PEIICHMS  3af;
ONIEPUPOBATh IOHATUSAMH: ONPEIECICHUE, aKCuoma, Teopema, C.
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; yMeE
IIPOTUBOIOJIOKHOE YTBEP)KJEHUE, IPUBOJUTH IPUMEPBI M KOHTPI
MaTE€MaTHYECKOW MHIYKLHH; POBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS
JOTHYECKYI0  TPABWIBHOCTh  PACCYyKIEHUH; YMEHHE OIEPHUPOB
IIOJMHOKECTBO, OIl€palMi HaJl MHOXECTBAMH;, YMEHHE HCIOJIb30B
amnmapar JUlsl ONHCAHUS PEANbHBIX MPOIIECCOB U SIBJICHUN U MPU PELIEH!
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHITUSIMHU: I'pad, CBA3HI
IJIOCKOCTH; YMEHHUE 3aJ1aBaTh U ONMMCHIBATh I'padbl pa3TUYHBIMHU CIOCC
pelIeHNH 3a1a4

YMeHue onepupoBarh MOHATHUAMU: HATYpaIbHOE UYHUCIIO, LIEJI0€ YHUCIIO,
KOpPEHb HaTypaJbHOM CTENEHM, CTENEHb C PAlMOHAIBHBIM IOKa3aTe
nokasaresiem, JIorapupm 4Yucia, CHHyC, KOCUHYC U TaHT€HC MPOU3BOJIb]
palMOHANILHOE YHCJIO, HUPPALMOHAIBHOE YHCIO, MHOXECTBA HATypa
JNEHCTBUTENBHBIX YMCEN; YMEHUE HCIIOIb30BaTh MPU3HAKU JAECTUMOCTH,
HauMeHblIee oluiee KpaTHoe, alropuT™M EBkinmma mpu peuieHuH 3a)
MO3UIIMOHHBIMH CHUCTEMaMU CUUCIICHUS; YMEHHUE BBINOJHSITH BHIYHCIIE
BBIPKEHUI CO CTENEeHsAMH M Jiorapumamu, MpeoOpa3oBaHUs POl
yYMEHHE ONEePUPOBAThH MOHATHUSAMU: MOCIIEOBATEILHOCTD, apupMeTHIecC
mporpeccusi, OECKOHEYHO  yObIBarolasi  IeOMETpHYecKas  Ipe
MOCIIEZIOBATEIbHOCTH, B TOM YHCIE C MOMOIIBI0 PEKYPPEHTHBIX

HNOHITUSIMA: KOMILUIEKCHOE YHCJO, COMNPSDKEHHBIE KOMILIEKCHBIE

KOMIUJIEKCHOTO 4ucia, (Gopma 3amicH KOMIUIEKCHBIX YHCeN (TeoMeTp!
anreOpauveckasl); yMeTb MPOU3BOJIUTH apu(pMETHUYECKHUE JCHUCTBU:
MPUBOJUTH MPUMEPHI UCIIOJIH30BAHUS KOMIUIEKCHBIX YHCEN; OMEPHUPOR
33, ompeaenuTenb MaTPHUIIbI, TEOMETPUUECKHI CMBICI OTIPEIeTUTENS

YMmenue ONICpUPOBATh IMOHATUAMHU: pPALUOHATIBHBIC, HWPPALUMOHAIIBHE
J'IOl"apI/I(I)MI/I‘{eCKI/Ie, TPUTOHOMCTPHUYCCKUEC YPABHCHHUA U HCPABCHCTBA, U
MNOHATHUAMU. TOXKICCTBO, TOXIACCTBCHHOC npeo6pasoBaHI/Ie, YpaB
ypaBHCHI/Iﬁ U HCPABCHCTB, PAaBHOCHUJIBHOCTH ypaBHeHHﬁ, HCPABCHC




YpaBHCHMA, HCPABCHCTBA U CUCTCMbI C ITIOMOIIIBIO PA3JIMYHBIX HpI/IéMOB;
U CHUCTCMbI C IMApaMCTpOM; IIPHUMCHATH YPAaBHCHUSA, HCPABCHCTB:

MAaTCMAaTUUYCCKUX 3ala4 U 3aa4 U3 pa3JIMIHbIX oOnacreit HAaYKU U pCaJib

YMeHue omnepupoBaTh TMOHATHSIMHU: (YHKUOUS, UYETHOCTH (DYHKIT
OTPaHUYECHHOCTH (DYHKIIMH, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (DyHK
3Ha4YeHUs1 (PYHKIUU Ha TPOMEXKYTKE, HEMpPEephIBHAS (DYHKIINS, ACHMIITC
BTOpasi MPOU3BOHAS (PYHKIH, T€OMETPUIECKUN U (PU3HUECKHIA CMBIC
OTpEeNeNEHHBIN MHTErpan; yMEHHE HaXOJUTh AaCHUMITOTHI rpaduka
IIPOU3BOJHBIE CYMMBI, NPOU3BEACHUS, YaCTHOTO M KOMIIO3HUIIAH (
KacaTeJIbHON K IpaduKy (QyHKIMHU; YMEHUE HAXOJIUTh MPOU3BOJIHBIC 3
UCIIOJIb30BaTh MPOU3BOAHYIO Ul HCCIENOBAaHUS (QYHKLIMM, HaXOIU"
3HaueHus: (QYHKUUN; CTPOUTHh TpadUKW MHOTOUWIEHOB C HCHOJb30BaH
aHaJIM3a; MPUMEHATh IPOU3BOAHYIO JUISl HAXO0K/ICHNS HAMJIyYIEero perr
COIIMAJIbHO-3KOHOMHMUYECKUX U (U3NYECKUX 3a7auyax; HaXxOJUTh IJIOLIa
HMHTETpaia; MPUBOJAUTH NMPUMEPHI MATEMATHYECKOTO MOJIETUPOBAHMS (

YpaBHEHUH

YMmenue omnepupoBaTh MNOHATHSAMH: Tpaduk QyHKuuH, oOpaTHas ¢
nuHeWHas QYHKIUS, KBagpaTudHas (YHKIUS, pandoHaiabHas
TpUTOHOMETpHUecKkre (GYHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
norapupmuydeckas QyHKIUHA; YMEHHE CTPOUTh TpaduKkd H3YY
npeobOpazoBanus rpaduKoB (QYHKIUMH, WMCHOJB30BaTh TpaduKu

3aBHCHMOCTEH, MPH pelIeHUH 3aJady W3 JOPYTUX Y4eOHBIX MpeIMeTo
BbIpaXKaTh (popMyliaMu 3aBUCHMOCTH MEX]ly BEIMUYMHAMU; UCIIOJIb30BA
JUIS peIlieHUs ypaBHEHUH, HEPaBEHCTB U 33Jay C IapamMeTpaMmu;
IUIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB M X CHCTEM

YMeHue pemiatb TEKCTOBBIE 33Jaud Pa3HBIX THUIIOB (B TOM YHMCIE H
JBUKEHHE, pabOTy, CTOUMOCTh TOBApPOB M YCIYT, HAJIOTH, 33Ja4d U3 (
ceMeHBIMU (PMHAHCAMU); COCTABIISTH BBIPAXKCHUS, YPAaBHEHHUS, HEPABE]
3a/1auM, KMCCIEA0BATh IOJYYEHHOE PEIIEHHWE U OIICHUBATH IPABIOIIC
MOJIETUPOBaTh peajbHbIe CUTYallMd Ha S3bIKE MaTEMaTHKH; COCT:
HEPAaBEHCTBA M UX CUCTEMBI M0 YCIOBHIO 33J]a4l, UCCIEI0BAThH MOCTPOE
anmnapara airedpbl, HHTEPIPETHPOBATH MMOJTYUYEHHBIH pe3ylbTaT

YMeHue onepupoBaTh MOHATHAMU: CpelHee apuPMETHUYECKOe, MEINa
3HAUEHUs, pa3Max, IUCIEPCHUsS, CTAHAAPTHOE OTKIOHEHUE YHUCIIOBO
UHTEPIPETHPOBaTh HMHPOPMALMIO, TMPEJICTABICHHYI0 B Taliuuax
OTPaXKalollyl0 CBOMCTBA PEANBHBIX NPOLIECCOB U SBICHUM; IPEICTAR
TaOJIMIl U JUAarpaMM; UCCIIE0BAaTh CTATUCTUYECKUE JJAHHBIE, B TOM YHC
METOJIOB M SJIEKTPOHHBIX CPEACTB; T'papHUUECKH HCCIEI0BATH COBMEC
JyarpamMM pacCceuBaHus U JIMHEHHOW perpeccuu




YMeHHe OonepupoBaTh MOHATUAMU: CIIyHJalHBIM OIBIT U CIIy4alHOE CO
COOBITHS; YMEHHE BBIYHCISATH BEPOATHOCTH C HCIIOJIb30BaHUEM TIpa
(GOpMyIIBI CIIOKEHUSI U YMHOKECHHUSI BEPOATHOCTEH, (GOPMYITy TOJTHOM B
KOMOWHATOPHBIE (PAKTHI 1 POPMYJIBI; OLICHUBATH BEPOSITHOCTH PEATbHBI
NOHATUSAMHM: CIy4dalHas BEJIMYUHA, pACIPEICIICHUE BEPOSATHOCTE]
JMCHEePCHs U CTaHJAPTHOE OTKIOHEHHE CIy4ailHON BENUYMHBI, (YHKI
PaBHOMEPHOTO, IIOKA3aTENIbHOIO M HOPMAJIBHOIO pPaclpencleHul;
W3YYEHHBIX PACIpPENCIICHUN Ul pelIeHus 3a/1ay; 3HAaKOMCTBO C IIOH
METO/1bl BEIOOPOYHBIX UCCIIEI0BAaHUIN; YMEHUE NTPUBOIUTE IPUMEPHI TP
B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATH MOHST
YHCIIO COYETAHUM, YUCIIO NEPECTaHOBOK; OMHOM HploTOHA; ymMmeHue npu
pacCyXJeHHsl Ul DPEIICHHs 3aJad; OLCHUBATh BEPOSITHOCTH ¢
BEPOSITHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH NIOJYYEHHBIN PE3YJIbTAT

YMeHne onepupoBaTh MOHATHIMM: TOYKA, MPsAMasi, INIOCKOCTh, MPOCT]
yria, TIUIOCKMM yroj, JBYTPaHHBIM Yroj, TPEXTPaHHBIM  yros
MapajuIeIbHOCTh U MEPIEHAUKYIIIPHOCTD NPSIMBIX M INIOCKOCTEH, yro:
MPSIMOM M TUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT T
MEXIY HpPSIMBIMH, PAcCTOSHHE MEXAY IUIOCKOCTSMHU; YMEHHE HCIL
U3y4eHHbIE (DAKThl M TEOPEMBI IUIAHUMETPUM; YMEHHME OLICHMBATBH P:
MHUPA; CTPOUTh MATEMATHYECKUE MOJEIHM C IOMOIIBIO T'€OMETPUYECK]
CBSI3aHHbBIC C HUIMHU IPAKTUYECKUE 3aa4n

10

YMeHne ornepupoBaTh MOHATHAMHU: IUIOMAAb (GHUTYPBI, 00bEM (GUTYT
MHOTOTPAaHHHMK, CCUCHHE MHOTOTPaHHUKA, KyO, TMapauleleuIie],

MOBEPXHOCTh BpallleHHs], LWIAHID, KOHYyC, miap, cdepa, IIIONIAIh
NUPaMUJIbI, TIPU3MBbI, KOHYCA, IHIUHAPA, 00BEM Kyba, IPSMOYTOJIBHO!
NpU3MbI, [WIMHIpPA, KOHyca, Imapa, pa3BEPTKa MOBEPXHOCTH, (
napajielIbHbIe OCH WJIM OCHOBAHHIO, CEYCHHUE 11apa, TNIOCKOCTh, Kacarol
YMEHHUE CTPOWTh CEYCHHWE MHOTOTPAaHHHMKA, H300pakaTh MHOTOTPAE
BpAICHHsI, UX CEYCHHUS, B TOM YHUCIIC C MOMOIIBIO AIEKTPOHHBIX CPEIIC
TrEOMETPUIECKUX (QUTYP, CAMOCTOSTEILHO (POPMYJIMPOBAThH ONPEICIICHI
TUIOTE3bl O CBOMCTBAaX W NpPU3HAKaX TreoMeTpudeckux ¢uryp, obdoc
YMEHHUE TMPOBOJUTH KIACCHPHUKANUIO (UTYp TO Pa3IHUYHBIM TPU3H:
TOTIOTHUTEIbHBIE TOCTPOCHUS
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YMeHue onepupoBaTh NOHATHAMHU: JIBUKEHHUE B IIPOCTPAHCTBE, Mapajl
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IMpeodpa3oBaHME I0A00U
pacrio3HaBaTh paBHblE M MOJ0OHBIE (DUTYpBI, B TOM YHCIE€ B MpY
UCIIOJIb30BAaTh T€OMETPUUYECKUE OTHOLIEHUS NPU PELICHUH 337a4; HAXO
(nuHa, yroui, miaomaas, 00bEM) MpU pelIeHUH 3a7ad U3 JPYrux yde
KU3HU; YMEHHE BBIUMCIATH I'€OMETPUYECKHUE BEIMYMHBI (UIMHA, YT




MIOBEPXHOCTH), HUCHOJNB3ys H3Y4CHHbIE (GOPMYIBI U METOIBI, B TOM
NUpaMHJIbl, TPU3MBL, KOHYCa, LWIMHAPA, IUIOMAAb CQEpsl;
napaJuiesenunea, TMpaMuIbl, TPU3MBIL, IIHIIHH/PA, KOHYCa, [I1apa; yMEH
NOJJOOHBIX GUTYp

12

YMeHne omnepupoBaTh MOHATHUSMHU: HPSIMOYTOJIbHAS CHCTEMa KOOPIHE
KOOPJAWHATHI BEKTOPa, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha
0a3ucy, CKaJspHOE IPOU3BEACHHE, BEKTOPHOE IIPOU3BEICHUE, YIC
UCTIOJIb30BaTh BEKTOPHBIA U KOOPIUHATHBIM METOJI TSl PEIICHUS TEOMeE

y4eOHBIX MPEAMETOB

13

YMeHnue BbIOMpaATh MOAXOAAIIMN METOJ JJsl PEIIeHUs 3ajaud; MOHUM
U3YYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB M SBJICHUN; yM
3aKOHOB MAaTEMaTUKM B MCKYCCTBE, YMEHHE IPHUBOJIUTH IIPUME]

POCCHIICKOM U MUPOBOI MaTeMaTHYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX

HA EI'D 10 MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky 1enMMoCTH HEbIX YUCE
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOHU, TPOLIEHTHI, OECKOHEUHBIE ]
1.3 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JlefcTBYs ¢ apuMETHUECKUMU KOPHS
14 Crenens c 11enbIM IokazareneM. CTeneHb ¢ pallMoOHAIBHBIM Moka3ateseM. CBOMCTBA CTel
1.5 CuHyc, KOCHUHYC M TAHT€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHTE€HC |
1.6 Jlorapudwm gucna. JlecaTHaHbIC U HATYpATbHBIC JOTapU(HMBI
17 JlelictButenbHple 4yuciaa. ApudMeTHYECKUE OTEpalUH C JEHCTBUTEIBHBIMUA YHCIIAMI
' TIpaBUIJIa OKPYTJICHUS, IPUKHJIKA U OIICHKA Pe3yabTaTa BEIYUCICHUN
1.8 [IpeoOpazoBaHue BEIpaKEHHIA
1.9 KommiekcHbie uncna
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 [enpie 1 npoOHO-paIIMOHATIEHBIC YPaBHEHHS
2.2 HppanmonanbHbie ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(DMHUIESCKUE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPaBEHCTBA
2.7 [Toka3zarenbHbIe U ToTapu(PMHUIECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPHIIbI
3 OyHKIMH U TpaduKH
31 Oynkiys, cnocoObl 3aaanus GyHkuuu. I'padux pyHkumu. Bzaumuo obpatHbie QyHKIM
' [Mepuoguueckue GyHKIUU
OO6nacTh ompeneneHUss W MHOXKECTBO 3HaueHUM ¢yHkumu. Hymnm ¢ynkaun. [
3.2 [IpomexyTku MOHOTOHHOCTH (PyHKIIMU. MakCUMyMbl U MUHHUMYMBI QyHKnnu. Hanbo
(YHKIIH Ha TPOMEKYTKE
3.3 CrenenHas QyHKIMS ¢ HATYpajdbHBIM U LIEIbIM IMOKa3ateneM. EE€ cBoiicTBa U rpaduk.




CTCIICHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.5 IToxa3zaTtenpHas u norapudmMuyeckas QyHKINUN, X CBOWCTBA U TPaPUKH

3.6 Touku pa3psiBa. AcUMITOTHI rpadukoB GyHKImi. CBOHCTBA (PYHKIMIA, HETIPEPHIBHBIX H:

3.7 ITocnemoBaTeNLHOCTH, CIIOCOOBI 3aJaHus IOCIEA0BATEILHOCTEMH

3.8 Apudpmernueckas ¥ reoMeTpudecKas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa

4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE A€MEHTAPHBIX PYHKINN

49 [IpumeHenne Mpou3BOIHON K MCCIEA0BaHUIO (PYHKIUNH HA MOHOTOHHOCTbH M 3KCTPEMYM
' HAaMMEHBIIETO 3HaYeHUsT (PYHKIIUH Ha OTPE3KE

4.3 [TepBooOpaznas. MuTerpan
5 MHo>xecTBa U JIOTHKA

5.1 MHOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna

5.2 Jloruka
6 BeposSTHOCTB M cTaTUCTHKA

6.1 OmnucarenbHas CTATUCTHUKA

6.2 BepostaocTh

6.3 Kombunatopuka
7 I'eomeTpust

7.1 ®durypsl Ha MIIOCKOCTH

1.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena v MOBEPXHOCTH BpaIlCHUS

7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET
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