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yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb» -

IIpenmer (xypc) I'eomerpus

Krnacc 10-11

OOmiee 4nciio yacoB, OTBEACHHBIX U W3y4YeHHs Kypca , cocTaBisier 102 wdaca : B 10 xiacce — 68
gacoB (2 Jaca B Henenmo), B 11 kimacce — 34 gaca (1 9ac B HeIeIo)

CocrasiieH B cootBercTBUM ¢ DenepanbHoll pabouei mporpaMMoi o mporpaMme y4eOHOro
npeamera «l'eoMetpus. ba3oBblii ypoBeHbY.

Y4yeOnukmu:

1.Mep3nsak A.I'., Homuposckuit I.A., [TonskoB B.M.; mox penaxmueit [Togonsckoro B.E. MaTtemaruka.
I'eomerpus. . 10 kimacc. OOIIECTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-
I'PA®»; Axumoneproe obmectBo «3matenscTBo «IIpocBemenuey, 2023

2.Mepansk A.I'., Homuposckwuit [I.A., [TonskoB B.M.; nox penakimeii [Toqonsckoro B.E. Maremaruka.
T'eomerpust. . 11 xkmace. OOIIECTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO 3narenbckuit ienTp « BEHTAHA-
I'PA®»; AxumonepHoe obmectBo «3matenscTBo «IIpocBemenuey, 2023

CocTaBUTENb:
CemuHn A.M..

2024



HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «I'eomeTpus» 6a30BOro ypoBHsI Jis
obyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
roCyJapCTBEHHOT0  00pa3oBaTENbHOTO  CTaHAApTa  CPEIHEro  OO0IIero
o0pa3oBaHHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEIbABIAEMbIX
K MaTeMaTUYECKOMY OOpa30BaHMIO, M TPAIULMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus MPOrPaAMMBI obOecrnieunBaeT OBJIQJICHHE KJIFOYEBBIMU
KOMITETEHLUSAMHM, COCTABJISIOIIMMH OCHOBY JIJISl CAMOPA3BUTHSA U HENIPEPBHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U
M03HABATEJILHOTO PA3BUTHSI IMYHOCTH O0YYaIOLIUXCSI.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TI€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3zoBaHHsl 00YCJIOBJIEHA NMPAKTUYECKON 3HAYMMOCTBIO METaNpEeAMETHBIX H
IPEIMETHBIX PE3YyJbTaTOB 00yUYEHUS] TEOMETPUU B HANPABICHUHU JIUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (GopMupoBaHus (YHKIHOHAIBHOM MaTEeMaTHYECKON
IPaMOTHOCTH, M3yY€HUS JIpYyruxX Y4yeOHbIX JAUCHUIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEIACTABICHUN O CYIIHOCTH M MPOUCXOXKJIECHUU
F€OMETPUYECKUX aOCTpakUMid, COOTHOIIEHHH PEAJTbHOIO0 M HJEaJIbHOrO,
XapakTepe OTPaKEHUsT MATEMaTUYECKOW HAYKOM SBICHHM M IPOLECCOB
peaibHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOro
MOJIEIMPOBaHUSl B HAYyYHOM [IO3HAHMM M B MPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YyyallUXCs, a TaKXKe KayecTB
MBIILJIEHUS, HEOOXOIUMBIX JIJIsl afanTallii B COBPEMEHHOM OOILIECTBE.

["'eoMeTpus sBAsETCS OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOKHOCTb HM3YUYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAyYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbllIUIEHHE, (POPMUPYEMOE NPH U3YYEHUH OO0YYarOIIUMUCH
NOHATUIUHBIX OCHOB TE€OMETPUM M TIOCTPOCHHUHM LEMOYKH JIOTHYECKHX
YTBEPXKJICHUN B XOJI€ PELICHUS T€OMETPUYECKUX 3a/lay, YMEHUE BBIJIBUTaTh U
ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHre OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX O0JIACTSX NEATENbHOCTH yesnoBeka. OpueHTanus 4eJoBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBUE €r0 COLUAILHOrO ObITHS, (hopMma
OTpPaXKEHUsSI OKPY’KAIOIIEr0 MUpPA, YCIOBUE YCIEIIHOIO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl JAeUCTBUTENbHOCTU. OnepUupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUIbl YYEOHOH W TPYAOBOU JEATEIBHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCHOHAIBHO Ba)KHBIX KayecCTB, MOTOMY aKTyajbHa
3aj1aya (POpMHUPOBAHUSL Y OOYUYAIOIIUXCSl MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUIEHUS! — CYILIECTBEHHOI'O KOMIIOHEHTa B
NOJITOTOBKE K MPAKTUYECKON JAEATEIBHOCTH 110 MHOTUM HaIPaBJICHUSIM.

[lens ocBoeHHMs mporpaMmbl yuyeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00y4YeHUsi — 00I1e00pa3oBaTeibHOE U OOLIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcst 4yepe3 00ecleuyeHHe BO3MOXKHOCTHM  NPHOOPETEHHS U
UCIIOJIb30BAHUS CUCTEMATUYECKUX TE€OMETPUUYECKUMX 3HAHWUM W JACHUCTBHM,
cneuu(UUHbIX ~ TF€OMETPUH, BO3MOXKHOCTHM  YCHEIIHOIO  MPOJOJIKEHHUS
o0pa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBSA3aHHBIM C  [PUKIATHBIM
UCIOJIb30BAaHUEM T€OMETPUHU.



[Iporpamma 1o reoMeTpuu Ha 0a30BOM YPOBHE MpeJHA3HAYEHaA s
oOyJaromuxcst CpelHEW IIKOJbl, HE HUCHBITHIBABIIUX 3HAYUTEIbHBIX
3aTpy/IHEHUI Ha YPOBHE OCHOBHOrO o0miero oOpasoBaHus. Takum oOpaszom,
oOyyaronuecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MaTEMaTUYECKUE
YMEHUS, CBSA3aHHBIE CO CNELU(PUKON reOMETPUN U HEOOXOAUMbIE JJI KU3HH B
COBpeMeHHOM obmiecTBe. Kpome 3TOro, OoHM HMMEIOT BO3MOXXHOCTb HM3Y4YHTh
reoMeTpuro 0osiee riy0oKo, eciii B JajbHENUIIEM BO3HUKHET HEOOXOAUMOCTH B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIbHOCTH.

JlocTuKeHHEe 1eJId OCBOEHHUs MPOTrpaMMbl OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3anady. [IpuopuTeTHBIMM 3aJadyaMud OCBOEHHMS Kypca
«I'eometpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBiastOTCS:

e (opmupoBaHue MNpeACTaBICHUS O T€OMETPUM KaK 4YacTH MHPOBOM

KYJbTYpbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOI'PaHHUKAX U TEJIaxX BpallleHHs
KaK O BaXHEWIIMX MATEMaTUYECKUX MOJENSIX, MO3BOJISIOMIMX
ONKCHIBATH U U3Y4YaTh PA3HBIC SIBICHUS OKPYXKAIOLIEro MUPA;

e (opmupoBaHue yMEHHsI pacllO3HAaBaThb Ha YEPTEXKAX, MOJEISAX U B
peaslbHOM MUPE MHOTOI'PAaHHUKH U TeJla BpaleHUS;

e OBJAJCHME METOJAMM pEIICHHUA 337Ja4 Ha TOCTPOEHUS Ha
M300pAKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMU O
MHOTOI'PaHHHUKAaX M TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE AJITOPUTMAMU PEIICHHS OCHOBHBIX THUIIOB  3a]ady;
(dbopMHpOBaHWE YMEHHUS TPOBOJAUTH HECJIOXKHBIE JIOKa3aTelIbHbIE
pacCy’kKJe€HUsl B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
IIPAKTUYECKUM COJEPIKaHUEM;

e pa3BUTHE  MHTEIUIEKTYaJbHbIX U  TBOPYECKUMX  CIOCOOHOCTEM
oOy4Jaromuxcs, IO03HABATEIbHOM AaKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHUH, KpUTUUHOCTU MBIILICHUS;

e (¢opmupoBaHue  (PyHKIHOHAILHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
Ir€OMETPUHU: YMEHHE paclo3HABaTh IMPOSIBICHUS TIE€OMETPUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYalMSIX U MPU U3YUYECHUU JAPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpPMYJIMpOBaTh HX Ha S3bIKE
r€OMETPUM M  CO3/1aBaThb T[E€OMETPUYECKHE MOJEIH, MPUMEHSATH
OCBOCHHBI T€OMETPUYECKMH amnmapar g pPElIeHHUs] MPaKTUKO-
OPUEHTUPOBAHHBIX  3a/Jady, HHTEPIPETHPOBATH U  OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

OTnnuuTEeNbHON 0COOEHHOCTHIO TPOrPAMMBI SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUU B Hayaje €ero M3y4YeHHs 3aJad, pelIaeMblX Ha YpOBHE
MHTYUTHUBHOI'O MO3HAHUS, U ONpeeI€HHbIM 00pa3oM OpraHu3oBaHHas paborta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIMPYET IPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue OTAAETCS HATJISAIHO-KOHCTPYKTUBHOMY METOJly OOy4YeHHs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
IPEIMETHO-IIPAKTUYECKON  JeATEeNbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
IPEICTAaBICHUNA y ydalluxcsi B Kypc€ CTEPEOMETPUU IPOBOJIUTCA 3a CUET
pemieHusl 3aJad Ha CO3JaHuE€ IPOCTPAHCTBEHHBIX O0Opa3oB W 3ajJay Ha
OlepUpOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpasza MPOBOAUTCS



C ONOPOM HA HATJIAJIHOCTD, a OTIEPUPOBAHNE 00PA30M — B YCJIOBUSX OTBJICUYCHUS
OT HAIJISIIHOCTH, MBICIEHHOTO U3BMEHEHHS €r0 UCXOJHOTO COJEPKAHMSL.

OcHoBHBIE conepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukmn», «IIpsiMble ¥ MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpauieHus», «BeKTOpsl M KOOpJAWHATHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHUI paclpeesisieTcs He TOJNBKO MO COAEPKATENbHBIM JIMHUSIM,
HO ¥ 10 rogam oOy4YeHus Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl.

Copepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJibTaTaM
OCBOEHHUS pabouell TporpaMMbl, paclpeleN€HHbBIM 10 ToJlaM OO0y4YeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJAJACHUE T'E€OMETPUYECKUMHU
HNOHATUSMU U HABBIKAMU OCYIIECTBIIUIOCH MOCJIEI0BATEIBHO U MTOCTYATEIBHO,
C COONIIOZIGHMEM TMPUHIUIA [PEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOMIyI0  CHCTEMY TI'€OMETPUYECKHX  MPEACTaBICHUI
oOyyaromuxcsi, pacupsisi U yrayossst e€, oOpazyss IpOUYHbIE MHOYKECTBEHHbIC
CBA3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoaures 2 yaca B Heaento B 10 knacce u 1 gac
B Henento B 11 kitacce, Bcero 3a jBa rojaa o0ydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUS CTEpeOMETpUU. Touka, TMpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM MOCTPOCHHHM CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosiokeHue NpsIMbIX B MPOCTPAHCTBE: IMEPECEKAIOIINECH,
napajuiesibHble M CKpelluBaroniyecss npsambie. [lapanienbHOCTh NOpSIMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: NapajljieibHble TMpPsAMbIE B IMPOCTPAHCTBE;
NapaJyIebHOCTh TPEX MPSAMBIX; NapAJIIEIIbHOCTh NPAMON U TUIOCKOCTU. YTIIBI €
COHANpPABJICHHBIMU CTOPOHAMH; YroJl MEXAY HpPSIMbIMU B IPOCTPAHCTBE.
[TapaynenbHOCTh  TUJIOCKOCTEW:  MapajuielbHble  IJIOCKOCTH;  CBOMCTBA
napajieNbHbIX IJI0ockocTel. Ilpocreilimme NpocTpaHCTBEHHbIE (QUIYpPhl Ha
IUIOCKOCTHU: TE€TPa’p, KyO, napajieenunes]; IOCTPOCHUE CEUECHU.

[TepneHANKYJIAPHOCTh NPSIMOM U IJIOCKOCTH: NEPHEHAUKYJIIPHBIE MPSIMbIE
B IPOCTPAHCTBE, MPSAMbIE MapajulebHbIE U NMEPHEHAUKYJISIPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpeMa O MpsIMOi
NEPNEHINKYJIAPHON TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEKY NPSIMON U
IJIOCKOCTBhIO; JABYIPAHHBIA  yrOJI, JMWHEWHBIA Yroja JABYIPAHHOIO yIJia.
[lepneHauMKyyisp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO ILJIOCKOCTH,
paccTostHue OT MPSMOM A0 IUIOCKOCTH, MPOEKLUHsI (UTYphl HA IUIOCKOCTb.
[lepneHANKyYJISIpPHOCTh IUIOCKOCTEH: MPHU3HAK MNEPHEHAUKYJISIPHOCTH JIBYX
mIocKkocTer. Teopema o TpEX MepHeHIuKyIsIpax.

MHoOrorpaHHuKHu

[ToHsiTHE = MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHUKA,
BBINYKJIbIE W HEBBINYKJbIE MHOTOIPAaHHUKH; pa3BEPTKA MHOIOIPaHHUKA.
[Tpuzma: n-yrojibHas mNpu3Ma; TpaHd M OCHOBAaHMS TMPU3MBL, MpsAMas U
HAKJIOHHAasT  OpU3Mbl; OOKOBass W  MOJIHASI  THOBEPXHOCTb  IPHU3MBI.
[Tapannenenunen, NOPSAMOYTOJbHBIA MapajUICNCNUNE]] W €ro CBOMCTBA.
[Tupamupaa: n-yronbpHas NMpaMuia, TpaHd U OCHOBAHHME MHUpPAaMUJIbl; OOKOBas U
NOJIHAs TOBEPXHOCTh NUpaMUAbl; MpaBWIbHAs MW YCEUEHHas NUpamMuja.
DOneMeHTbl Tpu3Mbl U nOUpaMuibl. [IpaBUIIbHBIE MHOTOIpDaHHUKH: TOHSATHE
IPaBUJIBHOTO MHOTOIPAaHHMKA; MPaBHJIbHAS MPU3Ma M MpaBUJIbHAS MUPAMMJIA;
npaBWibHas TpEyrojibHas MNHUpaMuJa W NPaBWIbHBIA  TeTpa’Ap; KyoO.
IIpencraBienne O NPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp, AOJEKAdp U
ukocasap. CeueHus Npu3Mbl U TUPAMUJIBIL.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOU,
IUIOCKOCTUA. ODJEMEHThl CHMMETPUM B NUPAMHUAAX, MapajulesienuIenax,
PaBUJIBHBIX MHOTOI'PAHHUKAX.

Boluncnenre 31€MEHTOB MHOTOIPaHHHUKOB: pEOpa, AMArOHAIM, YTJIBI.
[Tnomans OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSAMON NPHU3MBI,
IJIOU[aJb OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTU NPABWIBHOW MHPAMHU/IBI,
TeopemMa o Ionaan yceu€éHHou nupamuiabl. [lonstue o6 oOnéMe. OOBEM
NUpaMU/Ibl, IPU3MBI.

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXy IJIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMU IOJI0OHBIX TEJL.

11 KVIACC



Tesa Bpamenus

[Mununapuyeckas  MOBEPXHOCTh,  OOpasyrolIvMe  UUIMHAPUYECKOU
NOBEPXHOCTH, OChb UMWJIMHAPUYECKON MOBEPXHOCTHU. LlMnMHIp: OCHOBaHUS H
OOKOBasi MOBEPXHOCTb, OOpasyrollas W OCh; IUIOHAJh OOKOBOW M TOJIHOM
MIOBEPXHOCTH.

KoHnunueckas noBepxHoCTh, 00pa3yrore KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpasyronas U OCh; IUIONIaAh OOKOBON U TMOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, 1daMmeTp; MI0IIaJb MOBEPXHOCTU CHEpHI.
B3aumHoe pacnonoxkenue chepbl M IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K
chepe; momaas chepsl.

N300paxkeHne Tes BpalleHusi Ha IUIOCKOCTH. Pa3BépTka uumiuHApa u
KOHYyca.

KoMOuHanmu Ten BpallleHus W MHOTOIPAHHMKOB. MHOrorpaHHuK,
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAs B MHOTOTPAaHHUK, WIH TEJO
BpAalllCHMS.

[Tonsatue o0 oO0BnEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bE€ME MPSIMOYTOJILHOTO Tapajuienenuneaa v ciueactBus u3 Heé. O0bEM
HUIMHIpa, KoHyca. O0bEM mapa v miomaas chepsl.

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXY IJIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMU IOJI0OHBIX TEJL.

Ceuenust uunuHApa (MapawieJbHO M NEPIEHAUKYJSPHO OCH), CEUEHUS
KOHyca (mapajijieIbHO€ OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEPIIMHY), CEYEHUs
niapa.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocth W B mpocTpaHcTBe. ClIO)KEHHWE W BbIYUTAHUE
BEKTOPOB. YMHOKEHME BEKTOpa Ha 4ucio. PasnmokeHue BEeKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuiio mnapamnenenunena. Pemienuwe 3anay,
CBSI3AHHBIX C NMPUMEHEHHUEM MPaBWI JIEUCTBUM C BekTopamu. [IpsMoyrosbHas
cucreMa KoopauHaT B mpocTtpaHcTBe. KoopamuHarel Bektopa. IIpocreiimme
3ala4yl B KOOpJMHATax. YToa Mexay Bekropamu. CkalsipHOE NMpPOU3BEICHUE
BEKTOpPOB.  BprunciieHHe yriioB MEXIy HOpsIMbIMH M IUIOCKOCTSAMH.
KoopimHaTHO-BEKTOPHBINA METO/1 NPU PELIEHUN F€OMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MPOTPaMMbl Y4eOHOTO TMpeaMera
«MaremaTuka» XxapakTepu3yrOTCS:

I'paxaanckoe BocnuTaHHe:

c(hOPMUPOBAHHOCTBIO TIPAXJAAHCKONW MMO3UIMUA  OOydYaromerocs: Kak
AKTUBHOI'O U OTBETCTBEHHOTO WIEHA POCCUMCKOro 00IIEeCTBa, IPEACTaBICHUEM
0 MaTeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYD,
SABJICHUM, NPOUEAYp TPaKJAHCKOro oOmEecTBa (BBIOOPHI, OMPOCHI W TP.),
YMEHUEM B3aUMOJIEUCTBOBATH C COLMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMUA U HA3HAYEHUEM.

IlaTpnoTnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO  POCCUICKOW  TPaKIaHCKOM  UJEHTUYHOCTH,
YBKEHHUS K MPOILIOMY U HACTOSIIIEMY POCCUUCKON MAaTeMaTHUKH, LIEHHOCTHBIM
OTHOUICHHEM K JIOCTH)KEHUSIM POCCUHUCKHMX MaTEMaTUKOB WM POCCHUMCKOU
MaTeMaTU4YEeCKOM IIKOJIbl, K MCIOJIb30BAHUIO JTUX JOCTHXKEHUH B JIPYyTHUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, J3THUYECKOTO TOBEJCHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKu U
NESATENbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOEHHE
YCTOMYHMBOTO OYyayIIEro.

JcTeTYecKoe BOCIMTAHNE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi 3CTETUKY MAaTEMAaTHYECKUX

3aKOHOMEPHOCTEH, O0OBEKTOB, 3aj1ady, peleHnu, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTEMaTUYECKUMM acleKTaM pas3jIu4HbIX BHJIOB
UCKYCCTBA.

Pu3nyeckoe BOCIUTAHKE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSITh MaTEMaTHYEeCKHE 3HAHUSA B
WHTEpecax 37I0poBOro M 0Oe30macHOro o00pas3a KU3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBbIO (340pOBOE MHUTAaHHUE, COATAHCHPOBAHHBIM
PEXUM 3aHATHIA U OTAbIXA, PETyJIApHas (PU3nyeckas aKTUBHOCTH); (PU3HUUECKOTO
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHIOPTHUBHO-0370POBHUTEIHHON
JEeSATENbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYIO0JIIOOHS; MHTEPECOM K
paznuyHbIM  cepaM  Opo(ecCHOHATBHON  AESITENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U e€ MPUIIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymieit npodeccuu U peainu30BbIBATH COOCTBEHHBIC KWU3HEHHBIE ILIAHBL;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO0 Ha MPOTSIKEHUH BCEH JKW3HM, TOTOBHOCTHIO K aKTHBHOMY
YUYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTHYECKOW HAITPABIEHHOCTH.

JKO0JIOTHYeCKoe BOCIMTAHNE:

c(hOPMUPOBAHHOCTHIO HKOJIOTHYECKON KYJNbTYpPbl, TOHUMaHUEM BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA COCTOSHHE MPUPOJHON H
COLIMAJIBHOM Cpebl, OCO3HAHMEM TIJIO0AJIBHOIO XapakTepa 3KOJIOIMYECKUX
npoOjieM; OpHUEHTalMeld Ha TMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU s



penieHus 3a1a4d B 00JaCTH OKPY’KAIOIIEH Cpenibl, TUIaHUPOBAHUS NIOCTYIIKOB U
OLIEHKU X BO3MOXHBIX IMOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'O IO3HAHMS:_

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHSI HAyKHM M OOILIECTBEHHOW NPAKTUKH,
NOHMMaHUEM MAaTEMAaTUYECKOM HAayKU Kak cepbl YEIOBEUECKON NeATEIbHOCTH,
JTAIoB €€ Pa3sBUTHUS U 3HAYMMOCTH JUIS PA3BUTHUS LMBUJIM3ALMU; OBJIAJACHUEM
SA3BIKOM MAaTEMaTUKH U MATEMaTHYE€CKOW KyJbTypOd KaK CPEeICTBOM IO3HAHMS
MHpa; TOTOBHOCTBKO OCYIIECTBIIATH IPOEKTHYK) M HCCIIEIOBATEIbCKYIO
NEeSATENbHOCTh UHJIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIC pe3yIbTaThl OCBOSHHUS MPOTPAMMBI Y4eOHOTO MTpeaMETa
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUBHIMU OelCTNEUAMUL.

1) Vuueepcanvmvie nosmnasamenwvhwvle Oeticmeus, obecnedusaom
Gopmuposanue 6a308biX KOSHUMUBHBIX NpOYeccos odyuarnuuxcsi (oceoeHue
Memo008  NO3HAHUA — OKpYJcalowe20  Mupa;, NnpUMeHeHue  JI02U4ecKux,
uccne0o8amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBUA:

e BBISBIIATH u XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATUM, OTHOIICHUN MEXKY MOHSITUSIMU,
dbopmyIUpoBaThH ONPENECTICHUS TTOHSTH; YCTaHaBIINBATh

CYIIECTBEHHBIN MPU3HAK KJACCU(PUKAIIUU, OCHOBAHUS JJisi 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

e BOCIHpPUHUMATH, (HOPMYIUPOBATH U MPEOOPA30BbIBATH CYXKJICHUS:
YTBEPAUTEIbHbIE U OTPUILATENIbHbIE, €JUHUYHbIC, YACTHBIE U OOILIHUE;
YCIIOBHBIE;

e BBUBIIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3U WU
NpOTUBOpEUMsT B (paKkTax, JAHHBIX, HAOMIOAEHUSX U YTBEPXKICHUSIX;
npeajaraTb ~ KpUTEPUU  JUISL  BBIABJICHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUMIL;

e JleNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JE€TyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IMPOBOJUTH  CaMOCTOSATENBHO  JIOKAa3aTebCTBA  MaTeMaTHYECKHUX
YTBEpPXKJIEHUW  (mpsiMble U OT  NPOTUBHOIO),  BBICTPAaUBATH
apryMeHTaluio,  HOPUBOAUTH  HPUMEPbl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOIBL;

e BbIOMpaTHh CcrOCOO pelieHus] y4eOHOU 3aJauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pElIeHUs, BBHIOMpPAaTh HamOoJee MNOAXOAAMMI ¢ y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbckme 1eiicTBUS:

e HCIOJNBb30BaTh BOMNPOCHI KaK  HCCIEAOBATENBCKUI  MHCTPYMEHT
No3HaHusA; (HOPMYJIUPOBATH BOMPOCH], (PUKCUPYIOIIUE MTPOTUBOPEUHE,
npo0iemMy, yCTaHaBIMBAaTh HCKOMOE U IaHHOE, ((OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  3KCHEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro



0o0beKTa, SIBJICHUSA, IIPOIIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBJICHUSIMHU, POIECCAMMU;

caMOCTOSITeTbHO  (OpPMYJIUPOBAaTh  OOOOIIEHUS] U  BBIBOJBI MO
pe3ynbTaraM MPOBEAEHHOIO HAOMIOACHUS, HUCCIEAOBAHMS, OLEHUBATH
JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIJBUTATH
MPETOJIOAKEHHUSI O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIAITH J€(DULUNATHI THPOPMALIMH, TAaHHBIX, HEOOXOAUMBIX JJI1 OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a]1a4u;

BbIOMpaTh MH(OpPMAUMI0O W3 HUCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBATb, CUCTEMATU3UPOBATH " WHTEPIIPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U (POPM IIPEACTABIICHHUS;
CTPYKTYpPUpPOBaTh HH(OpMaLMIO, MPEACTABIATH €€ B PpPa3IMYHBIX
(dbopmax, WILTIOCTPUPOBATh IpaUUECKH;

OLICHMBATh  HAAEKHOCTh  MHPOPMALMU 1O  CAMOCTOSITEJILHO
c(OPMYITUPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKamug@Hwvle Oelicmeus, o00ecnedusarom
choOpMUPOBAHHOCHIb COYUATILHBIX HABLIKOG 00YUAOUUXCS.
Oo0menue:

BOCHIPUHUMATh M (OPMYJIUPOBATH CYXJIEHHUS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOLIEHMS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pE€HHUS B YCTHBIX M IMCBMEHHBIX TEKCTaxX, /AaBaTh
MOSICHEHUS TI0 XOAY pPEIICHUs 3aJla4yd, KOMMEHTHPOBATh MOJYyYE€HHbBIN
pe3yJIbTaT;

B XOJI¢ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXkAaeMOMN
TEMbI, TPOOJIEMBI, PEIIAEMOM 3a7au, BbICKA3bIBaTh UEH, HALIEJICHHBIC
Ha TOUCK pPEIICHMS; COIMOCTAaBJIATh CBOM CYXIECHHUS C CYXICHUSIMU
JPYTUX YYaCTHUKOB JHAJIOra, OOHApYyXUBaTh Pa3IMYM€ U CXOACTBO
NO3ULUK; B KOPPEeKTHOU (opme (popmMysMpoBaTh pa3HOINIACHS, CBOU
BO3paXKECHUS;

NpPEACTaBIATh  pe3yJjbTaThl  pEIICHWs  3aJauyd, SKCIEPHUMEHTA,
UCCJIEIOBAHUS, IPOEKTa; CaMOCTOSTENbHO  BbIOMpaTh  ¢opmar
BBICTYIUIEHHS C Y4Y€TOM 3aJad Mpe3eHTaluh M OCOOEHHOCTEU
ayJIMTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh M  HUCIHOJIb30BaThb  MPEUMYyIIECTBA  KOMAaHJIHOH U
WHIUBUIYAIbHOM paOOThl MPU pPELICHUH Yy4EeOHBIX 3a/1ay; MPUHUMATh
1eldb COBMECTHOM  JI€ATENIbHOCTH, IUIAHUPOBATh  OPraHU3aIUIo
COBMECTHOM padoOThl, pacHpeaesisiTh BHUIbI pabOT, J0rOBapUBATHCS,
o0CcyXJaTh TMpoOIEcC U pe3ylbTarT paldoThl; 00001aTh MHEHUS
HECKOJIbKMX JIIOJICH;
y4acTBOBaThb B TPYNIOBBIX (QopMmax paboTel (0OCykaeHus, oOMeH
MHEHHUH, «MO3TOBbIE IITYPMbD» W HHBIC); BBINOJHATH CBOIO YacThb
paboThl M KOOPAMHUPOBATh CBOM JACUCTBUS C JPYTUMHU YICHAMH
KOMaH/Ibl; OLIEHMBATh Ka4e€CTBO CBOEro BKJIaJa B OOUIMI MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMHU B3aUMOJICHCTBHUS.
Vuueepcanvnvie  pecynamuenvie  Oeuicmeus, — obecnedusarom

Gopmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBJIATH IUIAH, aJITOPUTM PEILICHU 3a/1a4H, BEIOUPATh CIIOCO0
pENICHHS C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>XKHOCTE, apTyMEHTUPOBATh U KOPPEKTUPOBATH BapHUAHTHI

peNIeHu ¢ y4€TOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHM TO3HABaTEIbHOM pediekcur Kak OCO3HaHUS
COBEpIIAEMbIX  JCHUCTBHUM W  MBICIUTEIBHBIX  MPOLECCOB, HX
pE3yNbTAaTOB; BJIAAETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
MIPOIIECCA U PE3YJIbTaTa PEUIEHUS MATEMATUYECKON 3aaUH;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU
3a/1a4d, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJCHHBIX  OLIMOOK,  BBISBICHHBIX
TPYJIHOCTEN;

e OIEHUBATH COOTBETCTBHUE pe3yJbTaTa LEIU U YCIOBUSIM, OOBSCHATH
MPUYUHBI JOCTHKEHUS WM HETOCTUKEHHS PE3YIbTATOB JIEATEIIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIJMETHBIE PE3YJIBTATbHI
10 KITACC

OnepupoBath MOHATUAMMU: TOUKA, IPsIMasi, TUIOCKOCTb.

[IpumMeHsATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS M3 HUX MPU PELICHUU
reOMETPUYECKHUX 3ajau.

OnepupoBaTh MOHATUAMH: TAPAIEIBHOCT M TMEPIEHIUKYISIPHOCTD
IPSIMBIX U TUIOCKOCTEH.

KnaccudunmpoBath B3aMMHOE pacroiioKEHUE MPSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBath MOHSATUSMU: JIBYTPAHHBIN YToJ, TPAaHU IBYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO YIJia; JUHEHHBIM yroy ABYrpaHHOTO yTiia; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOTOTIPAaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUIbHBI MHOTOTpaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MHpaMHIa; TMpHU3MA,
IPsIMOYTOJIbHBIN Mapasuiesienume, Kyo).

KnaccudunmpoBare  MHOrorpaHHUKHM,  BbBIOMpass ~ OCHOBaHUS IS
Kjaccuukanuu (BBITYKIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKHU; MpPaBUIIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TTapalieIeUIebl ).

OnepupoBatb NOHATUSMU: ceKymias TJIOCKOCTb, CCUCHHE
MHOTOI'PaHHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHHUS CEYEHUM, UCTIONB3YS METOJ] CJIEIOB.

Ctpouth cedeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYpP: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3agaun Ha HaXOXKJEHUE FEOMETPUUYECKHUX BEJIMYMH MO oOpaszlam
WIM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKUE METOIbI TIPU PEIICHUN
CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIUMCICHUE PACCTOSIHUM MEXKIY
JIByMsI TOYKaMH, OT TOYKH 10 MPSAMOW, OT TOYKH JI0 IUIOCKOCTH, MEKITY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pewmate 3a1aun Ha HaXOXKJIEHUE F€OMETPUUYECKHX BEJIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METO/bI IIPHU PELICHUN
CTaHAAPTHBIX MAaTeMaTHMYECKMX 3a7a4 Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIMMHUCS MPAMBIMHA, MEXAY MPAMOH M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boluucniate 00bEMBI M IUIOIIAJM TOBEPXHOCTEW MHOTOTPAHHUKOB
(mpu3ma, nupamMusa) ¢ OpUMEHEHUEM (OPMYJ; BBIYHMCIATH COOTHOILIEHUS
MEXAy TUIOLAAIMU OBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTth NOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OChb U
IJIOCKOCTh CUMMETPUU; LEHTP, OCh U MJIIOCKOCTh CHMMETPUH (PUTYPBI.

W3BnekaTh, MnpeoOpa3oBbIBATH M HHTEPHPETUPOBATH HH(POPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTekax
U PUCYHKaX.

[TpumensaTe reoMerpuueckue (akTbl A PELICHHUS CTEPEOMETPUUYECKHUX
3aja4, MPEANONAralouIMX HECKOJIbKO IIaroB pPEIIEHUs, €CIM  YCJIOBHS
IPUMEHEHUS 33J1aHbl B IBHOU (hopMme.

[IpuMeHATP NpoOCTEWIINE TPOTrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY.

[TpuBOAMTH TpPUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HU, PACIIO3HABATH MIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpumeHsATh NOJIy4eHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEalbHbIC
CUTYyallUM M TNPUMEHATh HM3yYEHHbIE MOHATHS B IPOLIECCE MOUCKA pPELICHUs
MaTeMaTU4YecKu C(HOPMYJIUPOBAHHOW MPOOIEMBbI, MOJAEIUPOBATh pealbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHUM, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKMX TOHSATHM M TeopeM, ammapara aireOpbl;
pemiatb MPakTUYECKHUE 3aJlayM, CBSI3aHHBIE C HAXO0XKICHHEM TI'€OMETPUUYECKUX
BEJIMYMH.

11 KVIACC

OnepupoBaTh MOHATUAMM: IWIMHIPUYECKAsE MOBEPXHOCTh, 00pasyrolue
HWIMHAPUYECKON  MOBEPXHOCTH; UWIMHAP; KOHUYECKass IMOBEPXHOCTb,
oOpa3yrolre KOHNYECKOM MOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduunpoBars B3aMMHOE PacioyioxKEeHUE cPephl U MITOCKOCTH.

OneprpoBaTh MNOHATUSAMH: ILIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CErMEHTa; IIApOBOM CJIOM, OCHOBAHME IIAPOBOr0 CJOSA, BBICOTA
HIAPOBOT'O CJIOS; [IAPOBOM CEKTOP.

Boluucnate 00bEMBI M IUIOIIAAM  TMOBEPXHOCTEH TeJl  BpallleHMS,
TF€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTth MOHSATUSMU: MHOTOIPAHHHMK, BIMCaHHBIA B cdepy u
ONMMCaHHBIA OKOJO cdepbl; chepa, BNUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpAalllCHMUS.

BbIYUCIATH COOTHOLIEHUS MEKY IUIOIIAIIMH MIOBEPXHOCTEN U 00bEMAMHU
N0/I00HBIX TEJl.

N300paxkate u3zydaemble (UIYpbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbInonHATh  (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHUSI TEJl BpAILICHUS.



N3BnekaTp, MHTEPNPETUPOBATH MU NPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (PUTypax, MPE/ICTABIECHHYIO Ha YepTekax
Y PUCYHKAX.

OneprpoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImOnHATE JEHUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKMUMHU CBOWCTBAMH OHH
o0nanaror.

[IprMeHATh paBUIIO NapaJuICIICIUIEAA.

OneprpoBaTh NOHATHAMH: JIEKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIMWHATBHI BEKTOPA, YTIOJ
MEXIY BEKTOpPaMH, CKaJSPHOE IPOU3BEIACHHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILUIAHAPHBIE BEKTOPBHI.

Haxomute cyMMy BEKTOPOB M IIPOM3BEACHUE BEKTOpPA HA YMCIIO, YIOJ
MEXIy BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE, PACKIAABIBATE BEKTOP IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reomerpuyeckue (HaKThl JUIsl PEUIEHUS CTEPEOMETPUYECKUX
3a/a4, NPEANOJIararoliuX HECKOJBbKO IIaroB pELUICHUsS, €CIH  yCJIOBUSA
NPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

Pemars mpocreiinme reoMeTpuuecKue 3a1a4i Ha IIPUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemare 3agaum Ha JOKa3aTENbCTBO MATEMATHMYECKMX OTHOIUEHHW U
HaXOXJEHUE TEOMETPUUYECKUX BEJIMYMH M0 o0paslaM WM alropuTMam,
IIPUMEHSISI U3BECTHBIE METOJbI MPU PELICHWM CTAHIAPTHBIX MATEMaTUYECKUX
3aj1ad.

[IprMensaTs mpocTeline MNPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEILICHUH CTEPEOMETPUUECKUX 3a]1a4.

[IprBOoINUTE IIpUMEPBI MATEMATUYECKUX 3aAKOHOMEPHOCTEH B NPUPOAE U
YKWU3HH, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaIbHBIE
CUTyallud U NPUMEHATH U3YYEHHBIE INOHATHS B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4YecKu C(HOPMYJIUPOBAHHOW MPOOIEMBbI, MOJAEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKMX TOHSATHM M TeOopeM, ammapara aireOpbl;
pemarh NpPakTHUYECKUE 3aJayd, CBSA3aHHBIE C HAXOXKJICHHEM I€OMETPUYECKHUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
No KoanuecTBO 4acoB
HanmenoBanue pasjaenoB JIeKTPOHHBIE (HH(PPOBHIE)
n/ KonTtpoibHble IIpakTHyeckue
H TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoThI padoThI
bu6mmoreka [IOK
! BBezienne B CTepeOMETpHIO 10 https://m.edsoo.ru/1¢209e37
[IpsiMbIE ¥ TNIOCKOCTH B
) MIPOCTPAHCTBE. 12 ) bubnuorexa [JOK
[TapamrenbHOCT NPSAMBIX U https://m.edsoo.ru/1¢209e37
IUIOCKOCTEN
3 [leprnieHIUKYISIPHOCTD 1 bub6nmoreka [IOK
IPSMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTibl MEXKIY NPSIMBIMU U 10 { bub6mmoreka [IOK
IIJIOCKOCTAMU https://m.edsoo.ru/1¢209e37
Bubnuoreka [JOK
M
> HOTOTPaHHIIH 1 ! https://m.edsoo.ru/1¢209e37
. bubnuorexa [JOK
6 OOBEMbI MHOTOrPAHHHIKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus, 4 ! bub6mmoreka [IOK
pacCTOSAHUSA U YIJIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO 63 5 0
YACOB I10 ITPOTPAMME




11 KJTACC

I[TPOI'PAMME

HauMeHoBaHUe Kosn4yecTBO 4acoB
Ne duekTpoHHbIE (LM pPOBbBIE)
pa3iesioB U TeM KoHTpoJbHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NMporpamMmbl padoTbI padoThI
bubnnoreka IIOK
! Tena ppaiieris 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [{OK

2 ObnEmbr e > I https://m.edsoo.ru/1¢209e37
BexTops! n

3 KOOPAWHATHI B 10 1 bubmmoreka LOK

P https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHME,

4 0000meHue, . ) Bbu6mmorexa [JOK
CUCTEeMaTHu3alus https://m.edsoo.ru/1¢209¢37
3HaHUH

OBHIEE KOJIMYECTBO
YACOB IIO 34 3 0







ITOYPOYHOE INIAHUPOBAHMUE

MHOI'OI'paHHHUKAMH,

10 KJIACC
Ne KosmuecTBo yacos
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KonTpoabHbie MpakTnueckune
Bcero U3y4eHust o0pa3oBaTejbHbIE
/ paGoThI paGoThI
pecypcsl
n
OcHOBHbBIE TOHATHUS
CTEpEOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBo. [IpaBuna bubmuotexa LIOK
1 U300paKeHNs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77¢c
M300pakeHUsI TUIOCKOCTEH, d
napauIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeHbI
OTpe3Ka
[TonsTHs: mepecekaronuecs
bu6mmoreka [JOK
TUTOCKOCTH,
2 1 https://m.edso00.ru/2d8a9¢9
nepeceKaroIuecs npsamas u 9
MJI0CKOCTh a
[TonsTHs: mepecekaronuecs
bubnnoreka [HOK
TUIOCKOCTH,
3 1 https://m.edsoo.ru/db685¢7
nepeceKaroIuecs mpsamas u 3
IJI0CKOCTh -
4 3HAKOMCTBO C 1 bu6mmoreka [JOK

https://m.edsoo.ru/a63959%




n300paxxeHue
MHOI'OrpaHHHUKOB Ha

d
pHUCYHKaX, Ha
NPOCKIIMOHHBIX YePTEIKAX
HavaneHbie cBeieHUs 0 KyOe
bubmuoreka [JOK

U IUpaMUJE, UX Pa3BEPTKU U

monenu. CeueHus
MHOTOTPaHHHKOB

https://m.edsoo.ru/b30dff3
8

Hauanwsubie cBeenus o kyoe
U IUPaMUJE, UX Pa3BEPTKU U

monenu. CeueHus
MHOTOTPAaHHHUKOB

but6mmoreka [JOK

https://m.edsoo.ru/3d8ffd3
2

TTonstue 00
AKCUOMATUYECKOM

IOCTPOCHUU CTEPEOMETPHH:

aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

but6mmoreka [JOK

https://m.edsoo.ru/Occ5c4f
e

[TousTue 00
AKCUOMATUYECKOM

IOCTPOCHUU CTEPEOMETPHH:

AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

but6mmoreka [JOK

https://m.edso0.ru/239¢c8cb
4

[Toustue 06
AKCUOMATUYECKOM

MMOCTPOCHUHN CTCPCOMETPUN:

AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

bu6mmoreka [IOK

https://m.edso0.ru/65¢6b10
6




[Mouarue 00

aKCHOMaTHYECKOM bubmnorexa [HOK
10 | mocTpoeHUU CTEPEOMETPUH: https://m.edsoo0.ru/258fc24
aKCHOMBI CTEPEOMETPUU U 5
CJIEJICTBUS U3 HUX
BzaumHoe pacnionoxenue
IpPSIMBIX B IPOCTPAHCTBE: bubnnorexa [JOK
11 IepeceKaroInecs, https://m.edsoo.ru/1a2520f
[mapajuieIbHbIE U 6
CKPEIIMBAOIINECS IPSIMbIE
[TapamienbHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:!
bub6nuoreka [JOK
napajuIeIbHbIC TIPSIMBIC B
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
napayieIbHOCTh TPEX B
TIPSIMBIX
[TapannensHOCTh MPSMBIX U
. bubmuoreka [{OK
MJIOCKOCTEH B MPOCTPAHCTRBE:!
13 . https://m.edsoo.ru/ee1d19b
[TapamienbHOCTh IPSIMOU U 9
MJIOCKOCTH =
bubnnoreka [HOK
VYIuIbl ¢ COHANPABICHHBIMU
14 https://m.edso0.ru/9f4071b
CTOPOHAMU 0
bu6nmoreka [JOK
Yroa Mexay npsiMbIMU B
15 https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE >
16 | VYrom Mexmay npsMbIMU B bubnuorexa [JOK




https://m.edsoo.ru/2935a9a

IIPOCTPAHCTBE 0
[TapannensHOCTH bubnuorexa [{OK
17 | nulockocTei: napajieabHble https://m.edsoo.ru/2e18{25
TUIOCKOCTH S
CaolicTBa napamienbHbIX buomorexa [OK
18 . P https://m.edsoo.ru/e504d65
TUIOCKOCTEMH p
IIpocreiimme
IPOCTPAHCTBEHHBIE (PUTYPHI bubmmorera [JOK
19 pOCIP P https://m.edsoo.ru/4a28dc0
Ha IUIOCKOCTHU: TETPa’dpP, )
KyO, TTapayuIeIeuIe T B
bubnnorexa [HOK
20 | Ilocrpoenue ceuenmit https://m.edsoo.ru/1d434d0
f
bu6nmoreka [JOK
21 | IloctpoeHue ceueHuit https://m.edsoo.ru/ec26fes5
d
KonTponbhas padbora no
teme "[IpsMble U TUIOCKOCTH bu6nmoreka [IOK
22 | B IOPOCTPAHCTBE. https://m.edsoo.ru/9a0a%e5
[TapamienbHOCT IPSIMBIX U 6
10cKocTen"
[IeprieHqUKyISAPHOCTD
Il :Moﬁ u niociocwr bubmorexa [TOK
23 P ' https://m.edsoo.ru/b19f6a5

NEPIEHANKYJIPHBIE TIPSIMBbIE
B IIPOCTPAHCTBE

d




[Tpsimble mapanienbHble U bu6nmoreka [IOK

24 | nepneHAuKyJsSpHbIE K https://m.edsoo.ru/0ac11c9
IUTIOCKOCTH 5
[Ipsimble napasuienbHble U bu6nuoreka [IOK

25 | neprneHAuKyJspHbIE K https://m.edsoo.ru/ba54596
IIJIOCKOCTH 6
[Ipu3znak bubmunoreka IIOK

26 | nNepneHauKyJISIpHOCTU https://m.edsoo.ru/f85bfc4
IPSMOH U TIOCKOCTH 6
[Ipuznak bubnnorexa HOK

27 HEPHEHIUKYIIIPHOCTH https://m.edsoo.1ru/79165d1
OpsSIMOM U TTIOCKOCTH 5
TeopeMma o npsamon bubnnorexa [JOK

28 MEPIICHIUKYJISIPHOM https://m.eds00.ru/635¢508
IUIOCKOCTH 7
Teopema o npsimoit bubnuorexa [JOK

29 | mnepneHIUKYIIPHOU https://m.edsoo.ru/bd3745f
IUTOCKOCTH 8
Teopema o npsmoit bu6nmoreka [IOK

30 | nepneHAUKYJISApHOU https://m.edsoo.ru/7d18834
IUIOCKOCTH b
[Tepnenpukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT bubnmoreka [JOK

31 TOYKH 10 TNIOCKOCTH, https://m.edsoo.ru/33c¢477d

paccrositHue OT NMPSMOU 10
IUIOCKOCTH

3




[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT

bubmnorexa [HOK

32 TOYKH J0 INTOCKOCTH, https://m.edsoo.ru/66fefad
paccTosiHUE OT IPSMOM 10 d
IUIOCKOCTH
[lepnenaukynsp u
HAKJIOHHBIE: pACCTOSTHUE OT bubnuorexa [JOK

33 TOYKH J0 IJTOCKOCTH, https://m.edsoo.ru/a5b7b8e
paccTostHUE OT IPSAMOM 10 3
IUIOCKOCTH
[Tepnenpukynsp u
HAKJIOHHBIE: pACCTOSTHUE OT bubnmoreka [JOK

34 TOYKH A0 INIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTostHUE OT IPSMOM 110 c
IUIOCKOCTH
VYTIIibl B IPOCTPAHCTBE: YOl bubnnorexa [IOK

35 | mexnay npsmoi u https://m.edsoo.ru/6b61b2b
IUIOCKOCTBIO 4
JIByrpaHHBIN yrou, bu6muotexa LIOK

36 | JMHEHHBIN yrou https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOTO yTJia e
JIByrpaHHBIN yrou, bubnnorexa [IOK

37 | NWHEWHBINA yroJ https://m.edsoo.ru/c7¢777¢
JIBYT'PAHHOTO yriia d

38 [leprieHAMKYISIPHOCTH bubmmoreka [{OK

TJIOCKOCTEN: IPU3HAK
NEPIEeHINKYISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da
3




IJTOCKOCTEHN

[IeprieHqUKyYISAPHOCTD
IJIOCKOCTEN: IPU3HAK

but6mmoreka [JOK

39 https://m.edsoo.ru/ed9e2a8
NEPIEHANKYJIIPHOCTH ABYX .
IIOCKOCTEH =
IlepneHIUMKYISIPHOCTD
P v}_/ P bu6mmoreka [JOK
MJIOCKOCTEH: MpU3HAK
40 https://m.edsoo.ru/ba75dc5
NEPHEHANKYIJISIPHOCTH ABYX .
IIOCKOCTEH -
. bubnuoreka [JOK
Teopema o Tpéx
41 https://m.edsoo.ru/e4972cd
MEPIEHANKYIIApax .
N bubmuoreka [{OK
Teopema o Tpéx
42 https://m.edsoo.ru/52188a7
NEePHEeHANKYIIIpax d
. bubnnorexa [HOK
Teopema o Tpéx
43 https://m.edsoo.ru/9f24673
MEPICHINKYJIIpax 6
KoHTponbHas padora 1mo
TeEMaM
"TlepneH TUKYIAPHOCTE Bubmiorexa [IOK
44 P Y2IP o https://m.edsoo.ru/5b971ef
NPSAMBIX U TJIOCKOCTEH" 1 3
"Vl MeXAY IPSAMBIMU U B
IUIOCKOCTAMH"
45 [ToHaTHE MHOTOTpaHHHKA, bubmuorexa [{OK

OCHOBHBIC 3JICMCHTBI
MHOI'OI'paHHHKA, BBIITYKJIBIC

https://m.edsoo.ru/2d24e87
3




Y HEBBIITYKJIbIE
MHOTI'OTPaHHUKH; pa3BEPTKa
MHOI'OI'DaHHHKA

[Ipu3ma: n-yronpHas

IIPU3Ma; TPaHU U OCHOBAHUS

IPU3MBI; IpsIMas U

bub6nuoreka [JOK

46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAs! TPU3MBI; d
OOKOBAas ¥ TIOJTHAS a
MOBEPXHOCTH MPU3MBI
[Tapamnenenurnen,
MPSIMOYTOJIbHBIN bubmorexa LOK
47 https://m.edsoo.ru/8a7be68
napajuiesenunea u ero 3
CBOMCTBA
[Inpamua: n-yrospHas
nUupaMusa, TPaHu U
OCHOBaHHUE MUPAMHUJIBL; bubnnorexa [IOK
48 | OokoBas W MOJTHAs https://m.edsoo.ru/fblcd0a
MOBEPXHOCTH MTUPaAMUJIBI; S
npaBUJIbHAS U yCeUEHHAs
nupamua
49 | IlpaBuibHble bubnuorexa [JOK

MHOTOI'PAHHMKU: ITOHATHE
IIPaBUIIBHOTO
MHOT'OI'PAaHHHKA;
IIpaBUJIbHAS MIPU3MA U
IIpaBUJIbHAS [TUPAMUA;
IIpaBUJIbHASL TPEYTOJIbHAS

https://m.eds00.ru/074c886
5




nupamua v MpaBUIbHBIN
TeTpa’ip; Kyo

IIpencrasnenue o

bubmuoreka [{OK
50 | [PABHVIBHBIX https://m.edsoo.ru/a0fdd5b
MHOTOTpaHHHUKAX: OKTadIp, ¢
JOJIEKa’p U UKOCASIP.
Cummerpus B
IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIFHO TOYKH,
MPSIMOM, TTOCKOCTH. bub6nuoreka [JOK
51 OneMEeHThl CUMMETPUH B https://m.edsoo.ru/b9e777d
nupamuIax, 9
napasuiesenumneax,
NPaBUIIBHBIX
MHOTOTpaHHHUKAX
Brruncnenue 31eMeHTOB bu6mmoreka [JOK
52 | MHOrOrpaHHHKOB: pEOpa, https://m.edsoo.ru/6¢cdbece
JIMarOHaJH, YTJIbI f
[Tnomans 6oxoBOM
HOBEPXHOCTH U MOJTHON
IIOBEPXHOCTH MPSMOI bubmunoreka IIOK
53 HPHU3MBI, [UIOIIAAb https://m.edsoo.ru/37d8415
OCHOBaHHUH, TEOpEMA O 7
OOKOBOI TTOBEPXHOCTH
IIPSIMOM PU3MBI
54 | Ilmomanb OOKOBOM bu6mmoreka [{OK

IOBCPXHOCTHU U

https://m.edsoo.ru/5603e30




MTOBEPXHOCTHU NIPABUIBHOU
UpamMubl, TEOpEMa O

55

Iomaan 60KOBOM b
ITOBEPXHOCTH yCEUEHHOU
TUPaMHUIbI
bu6mmoreka [IOK

KonTponbnas pabota no
teme "MHororpaHHuku"

https://m.edsoo.ru/a95f5¢c0
4

56

[Mouarue 00 00BEME

bubnuoreka [JOK
https://m.edsoo.ru/7ad0020
b

57

O0BEM TUpaMUIBI

but6mmoreka [JOK

https://m.edsoo0.1ru/235171b
3

58

O0bEM nupaMuIsl

bubnnorexa [HOK
https://m.edsoo.ru/f47dfefd

59

O0BEM TUpaMUIBI

bubnnoreka [IOK
https://m.edso0.ru/79¢1031
2

60

O0BEM TUpaMuIbI

bub6nuorexa [JOK
https://m.edsoo.ru/2faadc3f

61

O0BEM TPU3MBI

bubnnorexa [HOK
https://m.edsoo.ru/7985360
8

62

O06BEM npu3MbI

bu6mmoreka [JOK
https://m.edsoo.ru/1¢05389
0




but6mmoreka [JOK

63 | OObBEM npu3Mbl https://m.edsoo.ru/482d3f5
1
Konrponsnas padora no bu6muotexa LIOK
64 TeMe "OO0BEMBI https://m.edsoo.ru/28a6573
MHOTOI'PaHHUKOB" c
[ToBTOpenue, o6o0LIICHNE
. bubnnoreka [IOK
cUCTEMAaTH3alis 3HAHUH.
65 . https://m.edsoo.ru/098beda
[Toctpoenue ceueHui B d
MHOTOTPaHHHUKE B
[ToBTOpEeHME, 0000IIIEHNE
cUCTEMAaTH3aIMs 3HAHUH.
Boluncienre paccTosHUM:
MEXY IBYMS TOUKAMH, OT Bubmuorexa HOK
66 Y ABY . ’ https://m.edsoo.ru/f7792ba
TOYKH JI0 TIPSMO#, OT TOUKH 9
JI0 TUTIOCKOCTH, MEXITY a
CKPEIIMBAIOIIUMUCS
IPSIMBIMU
bubmuoreka [{OK
Hrorosast KOHTpONIbHAS
67 https://m.edsoo.ru/b9146bc
paborta
0
68 | IloBTrOpenue, o0oOIIEHNE bubnuorexa [JOK

CUCTEMaTU3alus 3HAHUM.
BbrunciieHne yrioB: Mexy
CKPELIMBAIOIIMMUCS
IPSMBIMU, MEKIY MPSIMOU 1
IJIOCKOCTBIO, AIBYTPaHHBIX

https://m.edso00.ru/56765e¢8
b




YIJIOB, YTJI0B MEXY

IIJIOCKOCTAMH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJTACC

Ne KoauvecTBo yacoB DJIeKTPOHHbBIE
Hara uugposbie
Tema ypoka KouTtpoJabHbie IIpakTHYeckue
n/ Bcero U3ydeHust oOpa3oBaTe/ibHbIE
padoThI padoTbI
n pecypchbl
Cdepa u map: meHTp,
pajIIyC, HAMETP: bubmmoreka [{OK
HJ'IOHla,Z’[b HOBer;{OCTH 1 https://m.edsoo.ru/0341bc2
b
cdepbl
Bzanmuoe
pacnosoxeHue cepsl u
) IJIOCKOCTH; ) bubmuoreka [JOK
KacaresbHas INIOCKOCTh https://m.edsoo.ru/bed12a43
K cepe; momaap
chepsr
Nzobpaxkenue chepsl,
bubnmoreka [JOK
3 apa Ha IJIOCKOCTH. 1 1
Ceuenns mapa https://m.edsoo.ru/bc15f712
Hwmnaapuueckas
MMOBEPXHOCTb,
oOpasytomue bubnmoreka [JOK
4 HWIAHAPUYECKOMN 1 https://m.eds00.ru/6054b8¢
MMOBEPXHOCTH, OCh 1
HWIAHAPUYECKOMN
MMOBEPXHOCTH
5 Hunuuap: ocHOBaHUA U 1 bubnmoreka [JOK




O0KOBas MOBEPXHOCTb,
oOpasytomas 1 oCh;
Iomaas OOKOBOH U
IIOJIHOW ITOBEPXHOCTHU

https://m.edsoo.ru/188f6216

N3ob6paxenue
IUAJTUHAPA HA
mockocTy. Pazéprka
nwinHapa. CeyeHus
HATUHAPA
(TUTOCKOCTHIO,
MapajyIeIbHON UIN
MePIEeHIUKYIIPHON OCH
IUATTUHIPA)

bubmmoreka [{OK
https://m.edsoo.ru/016e25eb

Konnueckas
TMOBEPXHOCTb,
oOpasytorue
KOHMYCSCKOM
MMOBEPXHOCTH, OCh U
BEpIITMHA KOHUYECKOMN
TMOBEPXHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BepIInHA, 00pa3yromas
Y OCh; TIOMIA/Ib
OOKOBOI1 U MOJIHO
MOBEPXHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/897dd3b
2

VY ceu€HHbI KOHYC:
00pa3yroue u BhICOTA;

bubmuoreka [JOK
https://m.edsoo.ru/1468bab




OCHOBaHUSA ¥ OOKOBas

3
IOBEPXHOCTH N
N3o6pakenune KoHyca
Ha IUIOCKOCTH.
Pas3BépTka KOHycCa.
CeueHus KoHyCa
10 (TIOCKOCTBIO, bubmuoreka [JOK
napayieabHON https://m.edsoo.ru/Obde1be8
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPIIHMHY)
KomOunamusg ten
11 S bubmmoreka [{OK
patit https://m.edsoo.ru/3cef10e5
MHOTOTPaHHHKOB
MHOrorpasHux,
ONMCAHHBII OKOJIO
ceper; chepa bu6mmoteka [IOK
12 PbL; pa, https://m.edsoo.ru/0b13615
BIIMCAHHAS B g
MHOT'OTPAHHUK WJIU B -
TEJIO BpAICHUS
IMousitne 06 00BEME.
13 OCHOBHBIE CBOUCTBA Bubmaorexa LJOK
. https://m.edsoo.ru/26a03{b7
00BEMOB Tell
T — bubnuoreka [[OK
14 https://m.edsoo.ru/5513d87

KOHyca

b




O0bEM mrapa u

but6mmoreka [{OK

15 https://m.edsoo.ru/d189bde
wionanb chepsl 5
[Tono6HbIe Tena B
MIPOCTPAHCTBE.
CooTHOIIIEHUST MEKTY
16 UTOMALSIMI bubmuoreka [JOK
e . https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH,
00BEMaMH TOJOOHBIX
TeN
Konrponsnas padora no
17 temam "Tena bubnuoreka [JOK
BpamieHus" u "OO0beMbl https://m.edsoo.ru/4a33a8ab
Ten"
13 Bekrtop Ha nmockoctu 1 bu6muoteka [IOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenue u bu6mmoreka [IOK
BBIYUTAHHUE BEKTOPOB https://m.edsoo.ru/23{4f089
20 YMHOXEHUE BEKTOpa Ha bubnuoreka [JOK
YHUCIIO https://m.edsoo.ru/dee379¢b
Pasnoxenue BekTopa 1o
)1 TPEM HEKOMIUIAHAPHBIM bu6mmorexa [IOK
BektopaM. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuiesenumnesaa
22 Pemenue 3anad, bu6nuorexa [JOK

CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII

https://m.edsoo.ru/5a82790
0




JIEUCTBUM C BEKTOpaMHU

Koopaunatho-
BEKTOPHBIN METOJ IIPU

bu6nuorexa [JOK

23
pemeHnn https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKUX 3a/1a4
[IpssMoyronbHas
cucTeMa KOOpJIMHAT B
but6mmoreka [JOK
MPOCTPAHCTBE.
24 https://m.eds00.ru/48db705
Koopaunats! BekTopa. ]
[Ipocreiimue 3agayu B B
KOOpJAMHATAX
Yron mex
25 BEKTO aMIiI yCKaJ'ISI HOE bubmmorexa [JOK
P ' P https://m.edsoo.ru/725effc4
MIPOU3BEJICHNE BEKTOPOB
Boruucnenue yrios
26 MEXy TIPSMBIMH 1 bubmorexa [TOK
Ay TP https://m.edsoo.ru/8efbe78e
IJIOCKOCTSIMU
KonTponbhas pabota no
7 TeMe "BeKkTopsl u bubnuorexa [JOK
KOOPAUHATHI B https://m.edsoo.ru/77¢c22fc5
npoctpaHcTBe"
28 [ToBTOpEHue, bubnuoteka [{IOK

0000111eH1E U
CUCTEMATH3AITHS
sgaguii. OCHOBHEIE

¢burypsl, GpakTsl,
TEOPEMBbI Kypca

https://m.edsoo.ru/1780ba5
d




ITAaHUMETPHUN

29

[ToBTOpEHUE,
000011eHne u
CUCTEMAaTHU3aLHS
3HaHul. OCHOBHbIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAaHUMETPUH

but6mmoreka [JOK
https://m.edsoo.ru/078cd18
4

30

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTHU3aIH
3HaHUH. 3a7aun
TJITAHUMETPUH U METOTBI
UX peuieHus

bubmuoreka [JOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
000011IcHIE U
cucreMaTtmulanus
3HaHUH. 3a7aun
HJIaHI/IMCTpI/II/I U MCTObI
HUX PELICHUS

bu6nuorexa [JOK
https://m.edsoo.ru/4dffda97

32

IToBTOpEHME,
000011eHne U
CUCTEMAaTHU3aLHS
3HaHul. OCHOBHbIE
¢burypsl, GpaxThl,
TEOpEMBI Kypca
CTEpEOMETPUU

but6mmoreka [JOK
https://m.edsoo.ru/74b2ad9
1




1 Wrorosast KOHTpoOJIbHAS i bu6muoreka [IOK
paborta https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 00001eHne u ! bubnuoreka [JOK
CUCTEMATHU3ALUA https://m.edsoo.ru/f465d10e
3HAHUM

OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

1.Mep3msax A.I'., Homuposckuii JI.A., ITonsxos B.M.; nox pexakuueii [Tononsckoro B.E. Marematuxka.
I'eomerpus. . 10 kimacc. OOIIECTBO C OTPAHUYCHHON OTBETCTBEHHOCTRIO M3natensckuii nentp «BEHTAHA-
I'PA®»; AxumonepHoe obmectBo «3matenscTBo «IIpocBemenuey, 2023

2.Mepansk A.I'., Homuposckwuit [I.A., [TonskoB B.M.; nox penakmeii [Toqonsckoro B.E. Maremaruka.
Teomerpust. . 11 xmace. OOIIECTBO ¢ OrpaHHYCHHON OTBETCTBEeHHOCTHIO M3narenbekuii ienTp « BEHTAHA-
I'PA®»; AxumonepHoe odmiectBo «I3matenscTBo «IIpocBemenuey, 2023

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://myschool.edu.ru/
https://edsoo.ru/
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