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COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMETpUH. Touka, npsiMasi, JI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3auMHoOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapalJIeIbHbIE U
CKpewmuBawpmuecss npsambsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B MNPOCTPAHCTBE:
NapaJuleJbHbIE IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MNapaJUICIBHOCTD
IpPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TNIOCKOCTH: TETPadp,
KyO, mapauieNienuIie; MoCTPOSHNE CEYCHUH.

[lepnieHAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
MPOCTPAHCTBE, NpsIMblEe MapajUIeJbHbIE M MEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH IPSMO U INIOCKOCTH, TEOPEMA O MPSMOM NEPHEHANKYIIPHON IIIOCKOCTH.
Vsl B IPOCTPAHCTBE: YIOJl MEKY IIPSIMOM U IIJIOCKOCTBIO; IBYITPAHHBINA YIOJI, JIMHEHHBIN yroJl
JIBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAacCTOSHME OT TOYKH JI0 IIIOCKOCTH,
paccTosiHue OT MPSIMON JI0 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTH. [leprnenauKynsapHOCTh
IJIOCKOCTEM: MpU3HAK MNEpPHEHAUKYISIPHOCTH JABYX Iulockoctei. Teopema o  Tpéx
NEPIEHIUKYIIAPAX.

MHoOrorpaHHuKHu

[loHsiTME MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Mapajuiesienunes U ero cpoiictBa. [lupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUPaMU/AbI; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTHl MNpU3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOIO MHOTIOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
NUpaMK/JIa; IpaBUiIbHAs TPEYTrobHasi MMpaMKia U IPaBUIbHBIN TeTpasp; KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKAdAp U ukoca’ap. CeueHus Npu3Mbl U TUPAMUBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMEeHTbl CUMMETPUH B TUpaMUJax, napajuiesenuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJI0IIA{b OCHOBaHUM, TeOpeMa 0 OOKOBOH
MOBEPXHOCTHU MpsIMOI mpu3Mbl. [lnonians O0KOBOI MOBEPXHOCTH U MOBEPXHOCTH NMPaBHIILHOM
MUPaMHU/JIBI, TEOPEMA O TUIONIAIM yceu€HHOM nupamuabl. [Torstue o6 06béme. OOBEM nupamMuibl,
MPU3MBL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KUIIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O00pasylolve IUWINHAPUYECKOW MOBEPXHOCTH, OCh
HUIMHIpUYECKOl nmoBepxHocTU. L{ummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyrolias M OChb; IUIOIMIAIb
OOKOBOM M TIOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrollue U BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdephl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; mioanb chepsl.

N3006paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka nuaMHApa U KOHyca.

KomOuHanmuu Tten BpaiieHuss ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Mapaliienenumneaa u cieactsus uz ne€. OopéM nunuuapa, konyca. O0nEm mapa
Y TUTOIIA b CEPHI.

[TomoGubie Tena B mpoctpancTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMU TTOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 111apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpancTBe. ClI0KEHUE U BBIYUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenne 3aiay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHatel Bekropa. IIpocreimue
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pELIeHNH T€OMETPUUYECKUX 3a/1



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JlnyHOCTHBIE PE3yJIbTATHl OCBOCHUS IIPOrpaMMbl yueOHOro npeamera «MaremaTrka» XapakTepu3yrTCs:

I'paxknanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMK O0YYaIOMIEerocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHIICKOTO 00IIecTBa, MPEACTABICHHEM O MAaTeMAaTHYECKHMX OCHOBaX (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYP, ABICHUH, IPOIIETyp TPAXKIAHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U TIP.), yMEHHUEM B3aUMO/ICHCTBOBATH
C COIMATbHBIMU MHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSIMHU ¥ HA3HAUYCHUEM.

IIaTpuoTHYecKkoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON Tpa)TaHCKOW UICHTUYHOCTH, YBAKECHUS K MPOLUIOMY U HACTOSIIEMY
pOCCHIICKOM MaT€MaTUKH, LIECHHOCTHBIM OTHOIIEHUEM K JJOCTUKEHHSIM POCCUICKUX MATEMATUKOB U POCCUICKOM
MaTEMaTUYeCKOW IIKOJIbI, K HMCIOJIb30BAaHUIO 3THUX JOCTHXKCHHM B JIPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHMKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapona; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsSI, STUYECKOTO TIIOBEJICHUS, CBS3aHHOTO C IMPAKTHUYECKUM MPUMEHEHHUEM JOCTI)KCHHH HayKu U
JESATENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHE YCTOMYMBOTO Oy IYILIETO.

JcTeTnUEecKoe BOCIIUTAHNE:

ACTETUYECKUM OTHOILIEHUEM K MHUPY, BKIIOUYAsi 3CTETHKY MaTEeMAaTUUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, PEIICHUH, pPacCyXJACHHUI; BOCIPUUMYUBOCTHIO K MAaTEMAaTHMUYECKUM acCIleKTaM pa3jIu4HbIX BHJIOB
HCKYCCTBA.

dusnueckoe BoCNUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTHYeCKUEe 3HaHUS B HWHTEpecax 3/I0pOBOTO M
Oe3zomacHOTO 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBBIO (3I0pOBOE TMHTAHUE,
cOaNmaHCUPOBAHHBIM PEXHUM 3aHATHH H OTAbIXa, peryinspHas (u3nuecKkas aKTHUBHOCTH); (U3HUYECKOTrO
COBEPILEHCTBOBAHUS, IIPH 3aHATUAX CIOPTUBHO-03/I0POBUTENBHOMN AESITENBHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOHSI; HMHTEPECOM K pa3IudHbIM cdepam
npohecCHOHANBHOM JIeATENbHOCTH, CBS3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMU, YMEHHEM COBEpIIATh
OCO3HaHHBII BEIOOp Oyayiiel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIaHbI; TOTOBHOCTHIO U
CIIOCOOHOCTBI0O K MaTeMaTH4YeCKOMY OOpa3OBaHHI0O M CaMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEH IKU3HH;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a7[a4 MAaTEMAaTHUYE€CKOM HAIPaBIEHHOCTH.

IKo0J0rHYecKoe BOCIUTAHNE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYphI, MOHUMAHUEM BIUSHHUS COIHAIBEHO-2KOHOMHYECKHUX
MPOIIECCOB HA COCTOSIHUE TIPUPOAHOM U COIMAIBHOM Cpeabl, OCO3HAHHWEM TJIOOAJIBHOTO XapakTepa
AKOJIOTUYECKHX MpOoOJieM; OpHEHTAIMell Ha MPUMEHEHHWE MAaTeMAaTHYeCKUX 3HAHUM MJIs pEIICHHs 3a1ad B
o0JacTu OKpy’Karollell cpeapl, MIAHUPOBAHUS MOCTYIKOB W OIEHKHM HMX BO3MOXHBIX TOCIEICTBUN IS
OKPYKaroILEe Cpebl.

LleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHON MPaKTUKH, TTOHUMaHUEM MaTeMaTHYeCKOW HayKu Kak cdepbl 4elOBEUYEeCKOW AesaTeIhbHOCTH,



JTamoB eé PasBUTHUA W 3HAYUMOCTU [JISI PA3BUTUA LUBHUIIM3AIWH, OBJIAJCHHUCM A3BIKOM MAaTCMATUKU U
MaTeMaTH4eCKOM KYHBTypOfI KakKk Cp€aACTBOM IIO3HAHUA MHUpPA, TOTOBHOCTBIO OCYHICCTBJIATHL IPOCKTHYHO U
HCCICA0BATCIIBCKYIO ACATCIIBHOCTh HHAUBHUAYAJIbHO U B I'PYIIIIC.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX NIPH PELICHUH T'€OMETPUUYECKHUX 3ajiay.

OnepupoBaTh MOHATUAMU: APAJUIETBHOCTD U MEPIEHIUKYIIPHOCTD IPSAMBIX U IJIOCKOCTEH.

KnaccugummpoBars B3auMHOE pacloI0KEHNUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JBYTPaHHBIA yroJl, I'paHd JBYTPaHHOIO Yyrja, pedpo JBYrpaHHOIO YIJa;
JUHENUHBIN Yroy BYIrpaHHOIO yIJia; TpajlyCHas Mepa JBYTPaHHOTO yrja.

OnepupoBaTb MOHATUAMHU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBINTYKJIBI MHOTOTPaHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, IPAaBUIbHBIA MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BU/IbI MHOI'OI'PaHHUKOB (MIMpaMKa; IpU3Ma, IpSIMOYTOJIbHBIN Napajuieenunesn,
Ky0).

KnaccupunupoBarb MHOIOIpaHHHMKH, BbIOMpas OCHOBaHMs [uld KilaccU(UKaUuU (BBIIYKJIbIE H
HEBBINYKJIblE MHOTOIPDAaHHUKM;, TPAaBUJIbHbIE MHOTOIPDAHHUKH; TMpSMbIE U  HAKJIOHHBIE IPU3MBI,
napajuleJIenuIe/ibl).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHUS CEUEHH, UCTIONB3YSI METOJI CIIEJIOB.

Ctpouth ceueHUs: MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBIMOJHATH (BBIHOCHBIE) IIOCKME YEPTEXKU W3
PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HAaXOXJIEHUE T'€OMETPHUECKUX BEJIMYMH MO 0Opa3laM WIH ajJropuTMam, MPUMEHss
W3BECTHBIE AHAJMTUYECKHE METOABI NPU PELICHUM CTAHIAPTHBIX MAaTEMaTUYECKUX 3a7ad HA BBIYHUCICHHE
PacCTOSIHUN MEX]Ty ABYMS TOUKaMH, OT TOUKH JIO IPSIMOM, OT TOUKH 10 MJIOCKOCTH, MEXKAY CKPEIMBAIOIIUMUCS
HPSIMBIMHU.

Pemate 3aaun Ha HAXOXJIEHUE T€OMETPHUUECKUX BEIWYMH MO 00paslaM WM ajJropuTMaM, MpUMEeHss
M3BECTHBIE AHAJTTUTUYECKUE METO/IbI IIPU PEIIEHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3a7a4 Ha BBIYMCIICHUE YIJIOB
MEXJy CKpEIIMBAIOIIUMHUCA NPSAMBIMHU, MEXIY MPSIMOW M IUIOCKOCTBbIO, MEXIY IIOCKOCTSIMH, IBYTPaHHBIX
YTJIOB.

Boruncnares 00bEMBI U MIJIOLIAU TOBEPXHOCTEH MHOTOTPaHHUKOB (TMpU3Ma, MUpaMHia) ¢ IPUMEHEHUEM
(opMyIT; BEIYMCISATH COOTHOIICHUS MEXTy TUIOLIAIIMU TOBEPXHOCTEN, 00bEMaMU 10T00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH; LIEHTP, OCh
U TUIOCKOCTh CHUMMETPHUH (DUTYPBHI.

W3Bnekathb, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH HH(OPMAIIHIO O TPOCTPAHCTBEHHBIX F€OMETPHUECKUX
¢durypax, npeacTaBICHHYIO Ha YepTexax U pUCYHKaX.

[IpumensTh reoMmerpuueckue (akTbl A1 pPELIeHUS CTePEeOMETPUYECKHX 3a]ad, Mpearoiararoiimnx
HECKOJIbKO IIaroB pelIeH s, €CIIM YCIIOBUSI IPUMEHEHHUS 3a/IaHbl B IBHOHM dopMe.



IIpuMeHATh NpOCTEUIINE NPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHMKAIMOHHBIE CHCTEMBI IIPU
peLIeHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBoauTe HpUMEpPHl MATEMaTHYECKMX 3aKOHOMEPHOCTEHM B IPUPOAE M JKHU3HM, pacIO3HaBaTh
IIPOSIBIICHUE 3aKOHOB I€OMETPUH B UCKYCCTBE.

IIpuMeHATh IONy4YeHHBIE 3HAHMSA Ha IPAKTHKE: aHAIM3UPOBATh PpEaJbHbIC CUTyallud M IIPUMEHATH
U3yYCHHBIC TIOHATHS B INpOIECCE€ IIOMCKAa PELICHHS MaTeMaTH4ecKd C(OpMyIUpOBAaHHON MpOOIEMBI,
MOJECIIMPOBATh PEAIbHBIE CUTYyallMM Ha S3bIKE TI€OMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHATUH M TeopeM, ammapara ajareOphl; peliaTh MpakTHUYECKUe 3ahauH,
CBS3aHHBIE C HAXO0XKJICHUEM I'€OMETPUYECKUX BEIIUYHH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: HUIMHIPUYECKAsl IOBEPXHOCTh, 00pa3yroliye HUJINHAPUYECKON TOBEPXHOCTH;
IIMHAP; KOHHWYECKas TOBEPXHOCTh, OO0pa3ylollne KOHHYECKOW MMOBEPXHOCTH, KOHYC; cdepuieckas
IIOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cephl U TNIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CEIrMEHT, OCHOBAaHHE CEIMEHTa, BHICOTA CErMEHTA; IIAapOBOW CIIOM,
OCHOBAHHUE I1aPOBOTO CJI0s1, BHICOTA LIAPOBOIO CJIOS; LIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIONIAIM TTOBEPXHOCTEH TEN BpallleHUsl, T€OMETPUYECKUX TEJl C IPUMEHEHUEM
dbopmy.

OnepupoBaThb MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M ONMMCAaHHBIA OKoJO cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAILCHHUS.

BbruncnsaTe COOTHOLIEHUS MEKY IIIOLIAISIMU TOBEPXHOCTENW U 00BbEMaMHU MTOAOOHBIX TEI.

N306paxats u3yyaemble (GUTYphl OT PYKH U C TPUMEHEHHUEM IIPOCTHIX YEPTEKHBIX HUHCTPYMEHTOB.

BbInonHATE (BHIHOCHBIE) IIOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y; CTPOUTDH CEYECHHUs TEJ BPALLCHHUS.

W3Bnekath, MHTEPIPETUPOBATH U MMPEOOPa30BIBATH HHPOPMAIIHIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKHIX
¢durypax, NpeACTaBIEHHYIO Ha YepTexax U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NENCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHUCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMU OHH 00JIaJaIOT.

IIpuMeHATh MpaBUIIO NMapauIeIICIIUIIEAA.

OnepupoBaTh NOHATHIMHU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJAMHATBl BEKTOPA, YIOJI MEKIY BEKTOPAMH, CKaJISIPHOE IIPOU3BEIEHUE BEKTOPOB, KOJNIMHEAPHbIE
Y KOMILUIaHAPHbIE BEKTOPHI.

HaxoauTts cymMmmy BEKTOpPOB M IMPOM3BEAECHHE BEKTOPAa HA YMCIIO, Yrojl MEXIY BEKTOpaMH, CKaJIpHOE
IIPOU3BENICHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[IpumensTh reoMmerpuueckue (akTbl A PELIEHUS CTEPEOMETPUYECKHX 3aJad, MpeArnoiararoinmx
HECKOJIbKO LIaroB peuIeHUs], €CIH YCIIOBUS IPUMEHEHHUS 3aJIaHbl B IBHON dopMe.

Pemats npocreiimme reoMeTpuuecKre 3a1a4l Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/A.



Pemwats 3amaum Ha J0Ka3aTeinbCTBO MATEMaTUYECKUX OTHOLIECHUHW M HAXOXKICHUE T€OMETPUYECKUX
BEJIMYMH 1O oOpa3laM WIM alropuTtMaM, HPUMEHSS H3BECTHBIE METOABI INPH PEIICHHH CTaHIAPTHBIX
MaTEeMAaTHYECKUX 3a/a4.

IIpuMeHATh HmpocCTEHIINE MPOrPaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
peLIeHUN CTEPEOMETPUYECKHX 3a1ay.

[IpuBoauTE HpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B TMPUPOAE M IKU3HHU, Paclo3HABaTh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[IpuMeHATh NOJydEeHHBIE 3HAHUSA HA IPAKTUKE: aHAIM3UPOBATH pEAlIbHBIC CUTYyallMM U INPUMEHSTH
U3yYeHHBIC TIOHATHS B TIpOIlecce IOMUCKAa pEIICHHS MaTeMaTU4ecKH CQOpPMYJIMPOBAHHONW MPOOIEMBI,
MOJECIINPOBAaTh pPEAIbHBIC CUTyallMM Ha S3bIKE TI'€OMETPUH, HCCIEN0BAaTh IIOCTPOCHHBIE MOJACINU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHATUH M TeopeM, ammapara ajareOphl; pelaTh NpakTHUYECKUe 3ahauH,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEIIMUYMH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble  pe3yiabTaThl  OCBOCHHUS  IpOrpaMMbl  ydeOHOTO mpeamera «MaTemaTtukay
XapaKTepU3YIOTCS OBJIAZICHUEM YHHBEPCAIGHBIMU HO3HAGAMENbHBIMU  OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeLiCEUAMU, VHUBEPCATbHIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.

1) Vnusepcanvnvle noznasamenshsie oeticmaus, obecneyusarom Gopmuposarue 6a306blX KOCHUMUBHBIX
npoyeccog oo6yuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYHCAIOWe20 Mupd, npumeHenue J10SUHYEeCKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3zoBble Jlornyeckune 1eMCTBUA:

® BBIBIATh M XapaKTEPH30BATh CYIICCTBCHHBIC IMPU3HAKH MATEMATUYECKUX OOBEKTOB, IMOHSITHA,

OTHOIIEHUH MEXIy TMOHATUSMHU; (DOpPMYIHpOBaTh ONpEAENeHUs TMOHSATHI; yCTaHABIMBATh
CYIIECTBECHHBIA TpPHU3HAK KiIaccU(HUKAIMKM, OCHOBAaHUS Il OOOOIICHWS W CpPaBHEHUS, KPUTCPUU
TIPOBOTUMOTO aHAJIN3a,;

® BOCIIPHUHHMATH, (HOPMYIIHPOBATH U MPEOOPA30BBIBATE CYKIACHHS: YTBEPAUTEIHHBIC U OTPHUIIATCIHHBIC,

eIMHUYHBIC, YACTHBIC U OOIITNE; YCIIOBHEIC,
® BBIABIATH MAaTEeMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTHBOpedYrs B (pakTax, TaHHBIX,
HAOJIOJICHUSAX W YTBEPXKJCHUSAX; TMpeiaraTb KPUTEPUHM IS BBIABICHUS 3aKOHOMEPHOCTSH U
IIPOTUBOPEYUH;

e JIeaTh BBIBOJIBI C UCTIOJB30BAHNEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX M HHIYKTHBHBIX YMO3aKITIOUCHHIH,
YMO3aKTIOYECHU TT0 aHAJIOTHH;

® TMPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKICHUN (MIpsiMble U OT
MIPOTUBHOTO), BBHICTPAUBATh apTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYXKJICHUS U BBIBOIBI;

e BBIOMpATH CIIOCOO penIeHus y4eOHOM 3a/1auu (CpaBHUBATh HECKOJIBLKO BAPHAHTOB PEIICHUS, BRIOUPATH
Han00JIee MOIXOIANIUN ¢ YIETOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTCPHUER).

Ba3oBble ncciiefoBarebcKue 1eicTBUS:



® UCIOJB30BATh BOMPOCKHI KaK MCCIIEIOBATEIbCKUI WHCTPYMEHT MO3HAHUS; (POPMYyIHpPOBATh BOMPOCHI,
duKcupyoomue NpoTHUBOpEYHe, Mpo0JieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OpPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOO MO3HIINIO, MHCHUE;

® [POBOJIUTH CaMOCTOSITENILHO CIUIAHMPOBAHHBIA 3KCIIEPHUMEHT, HCCIEIOBAaHHME I10 YCTAHOBIICHHIO
0COOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SBJICHHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMHU;

®  CaMOCTOATENILHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOBI 110 pe3yJIbTaTaM MpOBeIEHHOT0 HAOIIOACHUS,
UCCIICIOBaHMSI, OLICHUBATh JJOCTOBEPHOCTb MOJIYYSCHHBIX PE3YJIbTATOB, BBIBOJOB M 000OIICHHI;

® [POTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH IPEIIOJIOKEHHUS O €T0 Pa3BUTHH
B HOBBIX yCJIOBUSIX.

Pabora ¢ undpopmanmeii:

® BBUIBJIATH ACHUINTH HHPOPMALINH, JaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HA BOIPOC M JUIS PEIICHHUSI
3a]1a4u;

e BpIOMpaTh MHGOPMAIMIO M3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIH3HPOBATh, CUCTEMATH3UPOBATh H
WHTEPIPETHPOBATH HHPOPMAIHIO PA3ITUIHBIX BHIOB B (DOPM MPEICTABICHHUS;

® CTPYKTYpHpOBaTh HH(GOpPMAIMIO, TMPEACTABIATh €€ B pas3iuyHbIX (opMax, HWILTIOCTPUPOBATH
rpaduvecKu;

®  OICHUBATH HAIEKHOCTH MHPOPMAITUH TI0 CAMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvrvie KomMMyHUKamueHwle Oelicmeus, 00ecneyusaom cEhoOpMUPOBAHHOCIb COYUATbHBIX

HABbIKOG 00YYAIOUUXCSL.

OO0menne:

® BOCIPUHHUMATH M (POPMYITUPOBATH CYXKICHUS B COOTBETCTBHH C YCIIOBHSMH U ISIISIMHU OOLICHHUS; SICHO,
TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
10 XOJTy PEIICHUS 33]Ia4¥, KOMMEHTHUPOBATh TIOJTYICHHBIN pe3yiIbTar;

e B xo/e OOCYKICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOIEMBbI, perraeMon
3a/1ay¥, BBICKA3bIBATH WJICH, HAIICJICHHBIE HA TOWICK PEIICHUS; COIMOCTaBISATh CBOU CYKICHHUS C
CYKICHUSMH JPYTUX YYaCTHHKOB JHWAliora, OOHApYXKHBaTh pPa3IMUUE U CXOJCTBO TO3HIIHN; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

® PEACTaBIATh  PE3yAbTAThl  PEIICHUS  3a7add, OJKCIEPUMEHTa, WCCIEAOBAaHUS, MPOCKTA;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BHICTYIUIEHHS C YYETOM 3ajad MpPE3eHTAlUd U OCOOEHHOCTEH
ayJIUTOPHUH.

CoTpyaHuuecTBo:

® T[IOHUMAaTh M HCIIOJI30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHIYAIHLHON paOOTHI MPH PEIICHUN
yUeOHBIX 3aJlady; NTPHHUMATh IIeJh COBMECTHOH JCSATCILHOCTH, IUIAHUPOBATH OPTaHH3AIUIO
COBMECTHOHM pabOThI, paclpenesaTh BUIbI paboT, JOTOBapUBATLCS, OOCYXKIATh MPOLIECC U PEe3yabTaT
paboThl; 00001IaTE MHEHHSI HECKOJIBKUX JIFOJICH;

® yYacTBOBAaTh B IPYMMOBBIX (hopMax paboThl (0OCYXkAEHHS, OOMEH MHEHUN, «MO3TOBBIC IITYPMbD» U
WHBIC); BBIMIOIHATH CBOIO YacTh pabOThI M KOOPAUHHPOBATH CBOM JEHCTBHS C OPYTHMMH YJIE€HAMHU
KOMaHIbl; OIEHUBATh KAUECTBO CBOETO BKJIJ[a B OOIIHIA IPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aMMOJICHCTBHSI.

3) Vuueepcanvuvie pecynamuensle oelicmaus, obecneyusaiom QopmuposaHue cmvlClo8blx YCMAaHO80K U

HCUBHEHHBIX HABLIKOG TUYHOCTNU.

Camoopranusaunus:



®  COCTaBIIATH IUJIaH, aJITOPUTM PEILLIECHUS 3a7auu, BEIOUPATh CIIOCOO pEIIeHUs ¢ YYETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN
¢ y4€éTOoM HOBOM HMH(POPMAIIH.

CaMOKOHTPOJIb:

e BIAJCTh HaBBIKAMU II03HABATENbHON pedreKCM KaKk OCO3HAaHUS COBEpIIAEMbIX ACHCTBHM U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3Yy/IbTATOB; BIAAETh CIIOCOOAMH CAMOIIPOBEPKH, CaAMOKOHTPOJISL
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCKol 3a/1auu;

® [peABUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTbH IIPH PELICHUU 3a]1a4M, BHOCUTb KOPPEKTUBHI B
JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBbCTB, NAHHBIX, HAaWJEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEMH;

® OIEHUBATh COOTBETCTBUE pe3yjbTaTa LIETH U YCIOBHUSAM, OOBICHATH MPUYUHBI JOCTHIKEHHUS WU
HEJOCTH)KCHUSI PEe3yJIbTAaTOB JEATEILHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY

OTIBITY.
Ilepeyens (koau(pukaTOp) NPpoOBEPsEMbIX
TPeOOBAHNH K MeTalpeMeTHbIM Pe3yJIbTATaM 0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaMMBbI CpeiHero 0611ero
00pa3oBaHus
Kon [IpoBepsiembie TpeOOBaHUS K METAPEAMETHBIM Pe3yIbTaTaM OCBOCHUS

MPOBEPSIEMOr0 | OCHOBHOM 00pa3oBaTeIbHOMN MPOTPaMMBbI CPETHET0 00IIero 00pa30BaHHS
TpeOoBaHUs

1 [To3naBaTenbHbIC YHUBEpPCAIbHbIC YUeOHbIe AeiicTBUs (naree - YV [I)
1.1 ba3oBrle nornueckue 1eMcTBUI
1.1.1 VYcraHaBnuBaTh CyHIIECTBEHHBIN MPU3HAK I OCHOBAHUS ISl CPABHEHMS,

Kiaccuukanuu u 0600IIeHUS

1.1.2 BBIABIATE 3aKOHOMEPHOCTH W IIPOTUBOPEYMS B  PAaCCMaTpPUBACMBIX
ABIICHUSIX
1.1.3 CamocrosTenbHO  (popMynMpoBaTh UM aKTyaJM3UpOBaTh  MpoOJemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEeNATh IIeNTU JeSTeIbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPHU HX
JOCTHUIKCHUSA

1.14 BHOCUTP  KOpPpEKTHBBI B  JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pE3yNbTATOB LIEJIAM, OLIEHUBATh PUCKH IOCIEACTBUN JEATEIBHOCTH

1.1.5 Pa3BuBaTh KpeaTHBHOE MBIIIJICHHE TTPH PEIICHUH KU3HEHHBIX MPOOIeM
1.2 ba3oBrle uccienoBarensLckue IeUCTBUS
1.2.1 Bmaners HaBBIKAMH y4e0HO-HCCIIEI0BATEHCKOM u MPOEKTHOM

JeATeTLHOCTH, HABBIKAMHU pa3perieHus mpooaem




1.2.2

OBnageHue BUAAMHU JEATEIBHOCTH 110 TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalluy, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IMYHBIX Y4EOHBIX
CUTYaIUSX, B TOM YHCIIE IIPH CO3JJaHUM YICOHBIX U COIUATBHBIX IPOCKTOB

1.2.3 @opMUPOBAHHE HAy4YHOI'O TUIIA MBIIUICHUS, BIAQJCHHUE HAy4HOH
TEPMHHOJIOTHEH, KIIFOUEBBIMU ITOHATUAMHU U METOIaMU

1.24 BpIABIATE NPUYMHHO-CIEACTBEHHBIE CBS3M M aKTyalUM3HpOBaThb 3ajady,
BBIJIBUTaTh T'MIIOTE3y €€ PEILIEHUs, HaXOAUTh apryMEHTBI JUIS JOKa3aTelIbCTBA
CBOMX YTBEPXKICHHUN, 3a]aBaTh 1ApaMETPbl U KPUTEPUH PEILIECHUS

1.2.5 AHanM3UpoBaTh MOJIYYEHHBIE B XOJ€ PELICHMS 3a1a4d PE3YJIbTaThl, KPUTUYECKU

OLCHUBATHb UX NOCTOBCPHOCTD, IIPOIHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX




1.2.6

YMeTh MepeHOCUTDh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYCCKYIO 001acTH
KHU3HEISSITEILHOCTH,

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX NPCAMCTHBIX 06HaCTeI71; OCYHICCTBJIATDH
1eJICHANIPABJICHHBIH MTOUCK MEePEeHOca CPECTB U CIIOCOOOB JICHCTBUS B
po(heCcCHOHATLHYIO CPEAY

1.2.7

CriocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIICHUS
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IIO3HAHMUS;

CTaBUTh H (OPMYJIHUPOBATH COOCTBEHHbIE 33Jayd B 00pa3oBaTEIbHOMN
NEeSITebHOCTH U )KU3HEHHBIX CUTYAIUX;

CTaBUThb HpO6JICMBI " 3a71a4u, JOIMYCKaroIe aJIbTCPHATUBHLIC PCIICHUSA
BBIJIBUT'aTh HOBBIEC UJCH, IpeAIaraTb OpUrHHaIbHbIE TOJXO0ABI U PELICHHUS;
pa3pabaThIBaTh IJIaH PEIICHHS MPOOIEMBI C YIETOM aHAN3a UMEIOLTUXCS
MaTepHaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB

1.3

Pa6ora ¢ nadopmarueit

1.3.1

Bnagers HaBpikamu moJydyeHUs MH(QOpPMalLMM U3 WCTOUYHHMKOB PA3HbIX THUIIOB,
CaMOCTOATENIBHO  OCYILUECTBJIATh  IIOMCK, AaHAJM3, CUCTEMaTU3aLUIl U
UHTEPIpPETANN0 HHPOPMALUHU PA3IMIHBIX BUJOB U (OPM TPEICTABICHHS

1.3.2

Co31aBaTh TEKCThI B pa3jIMYHbIX (opMarax ¢ ydeToM HazHaueHHUs MHPOpPMALUU
U [EJEeBOH ayIuTOpPHH, BBIOMpAas ONTHMAIbHYIO (OpPMY MpEaCTaBICHHUS U
BHU3yall3alUuU

1.3.3

OHCHI/IBaTL JAOCTOBEPHOCTD, JCTUTUMHOCTD I/IH(1)OpMaI_[I/II/I, €
COOTBCTCTBUC IMPABOBBIM U MOPAJIBHO-OTUYCCKHUM HOpMaM

1.34

Hcnonp3oBath cpencTBa HHPOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C
coOoIeHeM TpeOOBaHUI SPrOHOMUKHM, TEXHHUKH O€30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAITMOHHOMN
0e301macHOCTH

1.3.5

Bnagerr  HaBbIKaMM  pacHO3HABaHUS W 3AIIUTHl  MHQOpMALUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

KommyHnukatusnsie YV /|

2.1

Oo1enne

2.1.1

OcymiecTBISITh KOMMYHHKAIIMHN BO BCEX cpepax KU3HU; BIIAJIETh
Pa3TUYHBIMH CITIOCOOaMM OOIIEHHUS M B3aUMOICHCTBUS

Pa3BepHYTO 1 JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHUS C UCIIOJIB30BAHUCM
SA3BIKOBBIX CPEACTB




TemaTn4yeckoe IIIAHUPOBAHUE MO YyueOHOMY npeameTty «I'eomeTpus» (0a30BblIii YPOBEHbD)

10 KUIIACC
Ne Tema KouunyecTtBo Bujabl 1eiTe1bHOCTH DJIeKTPOHHbIE
YpPOKa akajaeMuyec uudgpoBbie
n/n KHX 4aC0B o0pa3oBaTeJIbHbI
e pecypchbl
Paznen 1. BeBenenue B crepeomerpuio. 10 yacos. KP — ner, I1P — Her.
OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, OmnpenensTh MI0CKOCTh Kak Gurypy, Bt
. nonMoTeKa
npsiMasi, IJI0CKOCTb, MPOCTpaHCcTBO. [IpaBuna B KOTOPOH BEIIIOJIHACTCA OK
1 M300paKEHUs Ha PUCYHKAX: U300paKEHHUS 1 IUIaHUMETpusL. Jlenath npocTerume 1
. JIOTHYECKHE BBIBOIBI N3 aKCHOMATHKHI https://m.edsoo.ru/
IUIOCKOCTEH, MapajieNIbHbIX MPSIMBIX (OTPE3KOB),
I10CKOCTH. [IpruBOAUTE ITpUMEpHI aecc/7cd
CCPCIIMHEL OTpE3ka peaIbHbIX 00BEKTOB, HeaIn3aueit
KOTOPBIX SIBJISIFOTCS aKCUOMBI bubnuoreka
) ITonsATHA: IepeceKaronIuecs II0CKOCTH, 1 reomerpuu. M3ydats, TpUMEHSTh LIOK
IepeceKaronuecs npsmas 1 IIoCKOCThb MPUHIIMITEI TOCTPOCHUS CCUCHUH. https://m.edsoo.ru/
Pemate crepeomerprueckue 3aqaumn: 2d8a9¢99
Ha OIIpEeJEICHUE BUAa CEUEHUS U
bubnnoreka
o HAax0KJICHHUE €ro IUIOMIA/IN.
HATHUS: T1 KAIOIIUECS MII0CKOCTH
3 0 cpecekatolitec OCKOCTH, 1 AKTyanu3upoBaTh HaKThl U METOIbI HOK
repecekarouecs npsamasi v iI0CKOCThb IUIAHUMETPHH, PEIICBAHTHBIE TEME, https://m.edsoo.ru/
MPOBOJUTH AHAJIIOTHH. db685e73
3 6 Ucnons3oBars IIpu pCUICHUHA 3a1a4 Bubnuoreka
HAaKOMCTBO C MHOTOTPaHHUKAMH, U KEHU
aKOMCTBO ¢ MHOTOTPA aMH, H300PAMCHHIC CHEAYIOLIME NIAHUMETPUYECKUE 18(0)%%
4 MHOTOTPAaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX 1 .
’ baxret 1 MeTOHHy‘ https://m.edsoo.ru/
qepTeKAX PaBHOOEIpEHHBIH TPEYTrOJbHUK. 263959d
PaBHOCTOpPOHHMI TPEYTOIBHUK.
5 HauanbHble cBefieHns 0 KyOe U mupamue, ux 1 bubnuoreka
pa3BEpTKU U Moaenu. CeyeHns MHOTOIPaHHUKOB [HOK




HauanbHble cBefieHns 0 KyOe U mupamue, ux
pa3BEpTKU U Moaenu. CedeHus MHOTOIPaHHUKOB

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUH
CTCPCOMETPHH: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

[IpssMOYTOJIBHBIN TPEYTOJILHUK.

CBOMCTBO CpellHEN JIMHUU

TpeyroyibHUKa. CBOMCTBO

OHMCCEKTPUCHI yria TPEYroJbHUKA.

CBOICTBO MeIMaH TPEYTOJIbHUKA.
[Mpu3naku mogo0us TPEYrOIHHUKOB.
[Tonyuats mpencTaBieHuss 060 OCHOBHBIX
3Tanax pa3BUTUSA FEOMETPUU KaK
COCTaBHOM YacTH pyHIaMeHTa
pa3BUTHS TEXHOJIOTUN

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUH
CTCPCOMECTPHUUN: AKCUOMBI CTCPCOMECTPUHN U
CIICACTBHUA U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: aKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

10

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: aKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

https://m.edsoo.ru/
b30dff38
bubanoreka
LHOK
https://m.edsoo.ru/
3d8ffd32
bubnnoreka
LHOK
https://m.edsoo.ru/
Occ5cdfe

bubnnoreka
HOK
https://m.edsoo.ru/
239¢c8cb4

bubnnoreka
[HOK
https://m.edsoo.ru/
65¢6b106

bubnnoreka
[HOK
https://m.edsoo.ru/
258fc245

Pa3nea 2. IIpsiMmble M JIOCKOCTH B pocTpancTBe. [lapannenbHocTs nps

11

B3anMHOE pacniosiokeHUe NpsIMbIX B
IPOCTPAHCTBE: IIEPECEeKArOIINECs, apalleIbHbIE
U CKpEIUBAIOIINECS NIPSIMBIE

KiaccudumnmpoBaTts B3anMHOE
pacmoIoKeHUE MPSMOM U TIIOCKOCTH
B ITPOCTPAHCTBE, TIPUBO/IS
COOTBETCTBYIOIIME TIPUMEPHI U3

12

[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapaJuIebHbIE MIPSIMbIE B
MIPOCTPAHCTBE; NAPAJLIEIIBHOCT TPEX MPSAMBIX

peaTbHOM KU3HHU.

DopMynMpOBaTH ONIPEACIICHUE
NapaJUICIbHBIX IPSIMON U INIOCKOCTH.
Pemrates crepeomeTpuyecKue 3a1a4u

MBIX B i1ockocrei. 12 yacos. KP — 1, IIP —ner.

bubnnoreka
LHOK
https://m.edsoo.ru/
1a2520f6

Bbubanoreka
HOK




[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B

13 npoctpanctse: [lapamienbHoCcTh psMoi 1
IJIOCKOCTH

14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpSMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

7 [TapamienpHOCT MIIOCKOCTEN: MapaiiebHbIe
IJIOCKOCTH

18 CBolicTBa napajuIeIbHBIX INIOCKOCTEN

19 [Ipocreiimume MpocTpaHCTBEHHBIC (DUTYPHI Ha

IUIOCKOCTH: TETPAdAP, KyO, mapaiesienure

BBIYHMCIICHHS U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MTAPATIEITBHOCTHIO
IPSIMBIX U INIOCKOCTEN B
npocrpancTBe. Pemare npakruueckue
3a7a4M Ha NOCTPOCHUE CEYEHU Ha
yepTekax TeTpa’apa u
napaenenumnena. Pemars
CTEPEOMETPUUYECKUE 3a/1aUH,
CBSA3aHHBIE C IOCTPOCHUEM CEUYCHUN
IJIOCKOCTBIO.

CpaBHUBATh U aHAJIU3UPOBATH
peasbHbIe CUTYyalluH, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO IPSMOMN U
IJIOCKOCTH B IPOCTPAHCTBE;
MOJICJIMPOBATh PEAIbHBIEC CUTYALUH,
CBSA3aHHBIC C [1ApaLIEIBbHOCTBIO
MPSAMON U TUIOCKOCTH B MPOCTPAHCTBE,
Ha sI3bIKE T€OMETPUU

https://m.edsoo.ru/
93ad36b3
bubanoreka
LHOK
https://m.edsoo.ru/
eeld19b9
bubnnoreka
LHOK
https://m.edsoo.ru/
9f4071b9

bubnnoreka
HOK
https://m.edsoo.ru/
fe733862

bubnnoreka
[HOK
https://m.edsoo.ru/
29352a9a0

bubnnoreka
[HOK
https://m.edsoo.ru/
2e18f255

bubaunoreka
HOK
https://m.edsoo.ru/
€504d656

bubaunoreka
HOK

https://m.edsoo.ru/
4a28dc02




bubanoreka

. OK
20 IToctpoeHue ceueHnit 1 hutt simed /
ps://m.edsoo.ru
1d434d0f
bubnunoreka
. OK
21 [TocTpoenue ceuenumii 1 hutt med /
ps://m.edsoo.ru
ec26feSd
" bubnuoreka
KonTtponpsHas padora no teme "[Ipsimblie u OK
22 IJIOCKOCTH B ITpocTpaHcTBe. [lapainenbsHOCTh 1 1
HDAMBLX H IUI0CKOCTEHL" https://m.edsoo.ru/
’ 9a0a9%e56
Paspnen 3. IlepneHanKyJIIPHOCTH NPSAMBIX B IUI0CKOCTeH. 12 yacoB. KP — ner, I1P — HerT.
dopMynupoBaTh ONpPEACTCHHS: bubmmoreka
7 [TepnieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTH: 1 MEPIIEHANKYISAPHBIX MPSIMBIX B LIOK
HEePHEHAUKYIISIPHBIE NPSIMbIE B IPOCTPAHCTBE TNIpOCTPaHCTBE, ONPCACICHUC TIPAMOK,  https://m.edsoo.ru/
MEPIIEHAUKYISIPHON K TUIOCKOCTH. b19f6a5d
Msysus nennty o bubnuoreka
MEPIIEHANKYISIPHOCTH JIBYX
24 [TpsiMble napansenbHble U NepHeHUKYISIpHbIE K | MApAIENBHBIX TPSMBIX K TPETheil IIOK
IIJIOCKOCTHU HpﬂMOﬁ; TeOpeMBI 0 CBSI3HU Me)KHy httDS://m.edSOO.I'U/
HapaUIeNIbHOCTBIO MPSMBIX U UX Oacl1c95
NEPHNCHANKYIIAPHOCTBIO K IIJIOCKOCTH. Bubnuoreka
)5 ITpsMble napanenbHble U EPIEHIUKYIAPHBIE K 1 W3yunTh TeOpEMy, BHIPaKAIONIYIO LIOK
INIOCKOCTH HpmH%K TCPIICHMKYIAPHOCTH https://m.edsoo.ru/
MPSIMOI U TUIOCKOCTH; TEOPEMY ba545966
0 CYIIECTBOBAHHH U €IMHCTBEHHOCTH —
IPSIMOH, TPOXOIAIIEH Yepe3 TaHHYIO Bubmmorexa
26 IIpn3sHax neprneHaMKyIAPHOCTH IPAMOI 1 1 TOUKY W TepHeHauKyaspaoi k qannoin  LOK

IIJIOCKOCTH

IIJIOCKOCTH.

https://m.edsoo.ru/
f85bfc46




[Tpu3Hak neprneHIuKyIIpHOCTU MPSIMOU U

27
IUIOCKOCTH
)3 TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU
IUIOCKOCTH
79 Teopema 0 psIMO¥ NTEPIIEHAUKYIISIPHOU
IIJIOCKOCTH
30 Teopema o ipsIMO¥ NTEPIIEHANKYISIPHOU
IIJIOCKOCTH
[TepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
31 TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOM 110
IIJIOCKOCTH
[lepnieHIMKYIsIp M HAKJIOHHBIE: PACCTOSIHUE OT
32 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10
IIJIOCKOCTH
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
33 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10

IIJIOCKOCTH

N300paxaTh B3aUMHO
MEePIEHIUKYISIPHBIE IPSIMYIO U
IIJIOCKOCTB.

DopmMyJIUPOBATH CBOMCTBO
NEPIEHIUKYIISIPA 10 OTHOLIEHUIO K
IIJIOCKOCTH.

[TonyuaTs npencTaBieHre O 3HAYCHUH
NEepPHIEHIUKYISIpa ISl APYTUX
oOyacTell HayKH.

N3yunuts Teopemy o TpEx
NEPIEHIUKYISIPAX U TEOPEMY
o0paTHyI0 TeopeMe 0 TPEX
MEPIEHIUKYISIPAX.

Pewiate crepeomerpruueckue 3agauu,
CBSA3aHHBIE C IIEPIICHIUKYISIPHOCTHIO
NPAMON U TUIOCKOCTU. Pemars
CTEPEOMETPUYECKHE 3a/1a4H,
CBSA3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX MEPIECHAUKYIIApax,
HaxO0KJICHUEM PaCCTOSHUM,
IIOCTPOECHHUEM ITPOECKIIHAMN.
AHanu3upoBaTh U MOJEINPOBATh Ha
SI3bIKE€ TEOMETPUHN PEAJIbHBIC
CUTYalluH, CBSI3aHHBIE

C IEPIEHANKYIAPHOCTBIO MPSAMOU U
IIJIOCKOCTH; UCCIIEI0OBATh
ITOCTPOEHHBIE MOJIENN, B TOM YHCIIE U
C MCIIOJIb30BaHUEM allliapara aiareopbl

bubanoreka
[HOK
https://m.edsoo.ru/
79165d15
bubanoreka
LHOK
https://m.edsoo.ru/
635¢5087
bubanoreka
LHOK
https://m.edsoo.ru/
bd37453
bubanoreka
HOK
https://m.edsoo.ru/
7d18834b
bubnnoreka
LHOK
https://m.edsoo.ru/
33¢477d3

bubnnoreka
HOK
https://m.edsoo.ru/
66fefadd

bubnnoreka
HOK
https://m.edsoo.ru/
a5b7b8e3




[lepnieHIuKysip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

bubanoreka

. OK
34 TOYKH [0 IIJIOCKOCTH, PACCTOSTHUE OT IIPSAMOH 10 1
https://m.edsoo.ru/
IIJIOCKOCTH
dbee22bc
Pasznea 4. Yrisl Mesxkay npsiMmbiMu U mJ10ckoctsimu. 10 yacos. KP — 1, ITP —ner.
AKTyanu3upoBaTh (DaKThl U METOJIbI bubnoreka
35 Yrasl B IPOCTPAHCTBE: YOI MEXAY NPSIMON U [UTAHUMETPHH, PEJICBAHTHBIE TEME, LHOK
IIJIOCKOCTBIO MIPOBOJIUTH aHAJIOTUU. https://m.edsoo.ru/
DopMynupOBaTH ONPEACICHUE 6b61b2b4
BYI'PaHHOT
A 5 aHHOTO yIIa, . bubnuoreka
. N CBOMCTBO PaBCHCTBA BCEX JIMHENHBIX
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO LIOK
36 YIJI0B JIBYT'PAHHOI'O yTIJia. h
yria DOpMYIHPOBATH ONpE/IEICHHE ttps://m.edsoo.ru/
B3aUMHO NEPIEHIUKYIISPHBIX Sfa0b3ce
IJI0CKOCTEN. M3ydnTh Teopemy o bubnuoreka
JIByrpaHHBIN yroJl, TMHENHBIN Yroil ABYTPaHHOTO MpU3HAKE NEPIEHINKYIISIPHOCTH JIBYX ITOK
37 ILUIOCKOCTEMN
yria OCKocTen. https://m.edsoo.ru/
(q)OpMyJ'II/IpOB;lTI) CJIE/ICTBUE c7c777ed
U3 NPU3HAKA) O NEPIECHIUKYIAPHOCTH
P P yup bubnuoreka
. IIJIOCKOCTH, KOTOpas
33 IlepneHAUKYIAPHOCTD MJIOCKOCTEM: IPU3HAK TepTeHIMKYIAPHA TIPAMOIi, TI0 LIOK
NEPIEHANKYJIAPHOCTH ABYX IIIOCKOCTEU KOTOpO# MepeceKaroTcs JBe https://m.edsoo.ru/
TUTOCKOCTH, 9TH TUIOCKOCTM. M3yunts =~ ec3e2da3
TCOPEMY U CIICACTBUC U3 HEE O BH6HI/IOTeKa
39 [MepreHMKYIAPHOCTD TUIOCKOCTEH: IPU3HAK ARATOHAIAX TMPAMOYTOJILHOTO LIOK
. napajuiejenunesa.
MEPHEHINKYIAPHOCTH ABYX INIOCKOCTEN PaICICIHIC] https://m.edsoo.ru/
Pemate crepeomerprueckue 3agaun,
ed9e2a8e
CBSA3aHHBIC C IIEPIIEHIUKYIAPHOCTD
MPSIMBIX U TTIOCKOCTEH, HCIIOTB3YSI Bubnorexa
40 IleprieH IMKyIAPHOCTE MITOCKOCTEH: NPU3HAK IUTAHUMETPUYECKUE (PaKThl U METOBI. LIOK
NEPNEHANKYJISIPHOCTH ABYX IIIOCKOCTEN AHanu3upoBaTh U MOACIUPOBATH Ha https://m.edsoo.ru/
SI3BIKE TEOMETPUU peabHbIE ba75dc57




41

42

43

44

Teopema o Tpéx nmepneHAUKYIIpax

Teopema 0 TpEX nepHneHAUKYIpax

Teopema 0 TpEX nepHneHAUKYISIPax

KonTtponpsHas pabora mo Temam
"IleprnieHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN" U
"Vl MeXAY OPSIMBIMU U TJIOCKOCTSAMU"

Pa3znen 5. Muororpannuku. 11 yacos. KP — 1, I[P — ner.

CI/ITyaLII/II/I, CBsI3aHHBIC C
MEePIEHIUKYIISIPHOCTHIO TIPSIMBIX U
MJIOCKOCTEH.

HccnenoBaTh MOCTPOCHHBIE MOICIIH,
B TOM YHCJIE ¥ C UCHOIb30BaHUEM
amnrmapara ajreOphl.

bubanoreka
[HOK
https://m.edsoo.ru/
e4972cdc
bubanoreka
LHOK
https://m.edsoo.ru/
52188a7d
bubanoreka
LHOK
https://m.edsoo.ru/
91246736
bubanoreka
HOK
https://m.edsoo.ru/
Sb971ef3

45

46

47

[TousTue MHOT'OrpaHHUKAa, OCHOBHBIC 3JICMCHThBI
MHOT'OT'paHHHUKA, BBIITYKJIBIC U HECBBIITYKJIbIC
MHOT'OT'paHHUKH; pa3BépTKa MHOT'OTpaHHUKa

IIpu3ma: n-yronbHas pu3Ma; rpaHd ¥ OCHOBAHMS
NPU3MBI; TIpsIMast U HAKJIOHHAsI IPU3MBbI; OOKOBas U
IIOJIHASI TIOBEPXHOCTH IIPU3MBI

[Tapannenenunen, NpsAMOYTOIbHBIN
napa’sulesienuIe]l U ero CBOMcTBa

PaGotats ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCBHI, JA€JIaTh 3aMEYaHMS,
KOMMEHTApPUH.

AHanMM3UpOBATH PEUICHUE 3aa4H.
PucoBaTh BBITyKJIbIE MHOTOTPAaHHUKHU
C 3aJIaHHLIMU CBOMCTBAaMHU.

N3yuuTh cBOKCTBA NPABUIIBHBIX
MHOI'OTpaHHUKOB. [ImanupoBars
IIOCTPOEHHUE MTPABUIIBHBIX
MHOTI'OTPaHHUKOB Ha MMOBEPXHOCTAX
JPYTUX IPaBUIBHBIX MHOIOTPAHHUKOB

bubanoreka
[HOK
https://m.edsoo.ru/
2d24e873

bubanoreka
LHOK
https://m.edsoo.ru/
b4ad63ad

bubnuorexa
LHOK
https://m.edsoo.ru/
8a7be683




48

49

50

51

52

53

54

[Tupamuia: n-yroyipHas nupamMuia, rpaHy U
OCHOBaHME HPAMHJIbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTb NTUPAMU/IbI; IPABWIIbHAS U
ycedE€HHas MUpPaMHuaa

[IpaBuIbHBIC MHOTOTPAHHUKH: TOHSITHE
IPaBUIIBHOTO MHOTOTPAHHHKA; TPABHIIbHAS
IpHU3Ma U NpaBUIIbHAS TUPAMUA; TPABHIIbHAS
TpEyroyibHas MUpaMu/a 1 IPaBUIbHBII TETPadap;
KyO

[IpencraBienue o nMpaBUIbHBIX MHOTOTPAHHUKAX:
OKTa’Ip, J0ICKad AP U UKOCAIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OIEMEHTHI CUMMCTpPUH B ITUpaMUIax,
napamicicnmicaax, nmpaBUJIbHbBIX
MHOTI'OIrpaHHUKax

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JAuaroHajiu, yribl

[Tnomans 00KOBOI MOBEPXHOCTH U TMOJTHOM
MIOBEPXHOCTHU MIPSAMOM IPU3MBI, IIIOIIA/b
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
IIPSAMOM TIPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTH M MIOBEPXHOCTH
IIPaBUJILHOM IIMPAMUIBI, TEOPEMA O ILIOIIANN
OOKOBOI TOBEPXHOCTH YCCUEHHON MUPaMUIbI

Bbubnuorexa
LHOK
https://m.edsoo.ru/
fblcdOas

Bbubnuorexa
LHOK
https://m.edsoo.ru/
074c8865

bubanoreka
LHOK
https://m.edsoo.ru/
a0fdd5bf

bubnnoreka
[HOK
https://m.edsoo.ru/
b9e777d9

bubnuoreka
HOK
https://m.edsoo.ru/
6cdbecef

bubnnoreka
HOK
https://m.edsoo.ru/
37d84157

bubauoreka
HOK
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Paznen 6. O0béMbl MHOTOTPpAaHHUKOB. 9 yacoB. KP — 1, I[P — ner.

KonTpoapHas padora o Teme "MHoOrorpaHHuKku"

https://m.edsoo.ru/
5603e30b
bubanoreka
LHOK
https://m.edsoo.ru/
a95f5c04
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58

59

60

[Tousatie 00 00BEME

O0BEM TUpaMu bl

O0bEM upamMu/Ibl

O06bEM upaMu/Ibl

O06bEM upaMu/Ibl

61

O0BEM IpU3MBI

CB000IHO OnIEpUPOBATH OHATUSIMHU:
00BEM Tena, 00bEM MPSIMOYTOJIBHOTO
napaiesienumnes1a.

®opmynHupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

N3yuuts TeopeMy 06 06bEMe
MPSIMOYTOJIBHOTO TapauIesIeuIIe aa,
CJIEZICTBHS U3 HEE.

Pemrats crepeomerpudeckue 3aaaum,
CBSI3aHHBIE C BBIUUCIIEHUEM 00BEMa
MPSIMOYTOJIBHOTO TTapalIesIeIuIIe A,
MIPU3MBI, TUPAMUJIBI.
AHaIM3UPOBATh U MOJICIMPOBATh Ha
S3bIKE TEOMETPUU peabHbIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapauIesenuIesaa,
MIPHU3MBI, TAPAMUJIBI.

HccnenoBaTh MOCTpOEHHBIE MOJIETIH,
B TOM YHCJI€ U C UCTIOJIH30BAHNEM
amrmapara ajareopsbl.

bubanoreka
HOK
https://m.edsoo.ru/
7ad0020b

bubanoreka
LHOK
https://m.edsoo.ru/
235171b3

bubnuoreka
HOK
https://m.edsoo.ru/
f47dfefd

bubnuoreka
LHOK
https://m.edsoo.ru/
79¢10312

bubnnoreka
LHOK
https://m.edsoo.ru/
2faadc3f

bubanoreka
LHOK




62 O0BbEM IpHU3MBI

63 O0bEM IpU3MBI

https://m.edsoo.ru/
79853608
bubanoreka
LHOK
https://m.edsoo.ru/
1e053890
bubnnoreka
LHOK
https://m.edsoo.ru/
482d3f51

bubnuoreka
64 Kontponbnas pabota no reme "OOBbEMBI LIOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/
28a6573c
Paznen 7. [loBTOopeHue: ceueHus, paccrossuus u yrisl. 4 yaca. KP — 1, IIP — uer.
Pemate crepeomerpruueckue 3agaumn bubnuoreka
65 [ToBTOpenue, 0600IIEHNE CHCTEMATH3AUS Ha JI0Ka3aTeNbCTBO MaTeMaTHUYECKHIX LTOK
3HaHuil. [locTpoeHne ceueHnii B MHOTOTpaHHHKE OTHOIICHHH, HAXOKJICHUE https://m.edsoo.ru/
TeOMETPUUYECKUX BEIUYUH (IUIHH, 098bedad
YTJIOB, IJIONIA/IEH, 00BEMOB). .
[ToBTOpeHue, 006001IeHNE CHCTeMaTH3 AN MCIIoB30BaT MPH PelICHHH Bubnroreka
66 3HaHW. BeauciaeHne paccTosSHUN: MEXITY TBYMS CTEpPEOMETPHUECKHX 3324 IIOK
TOYKAMH, OT TOUKH J0 NMPSAMOM, OT TOYKH J10 IJIAaHUMETPUIECKHe (PaKThl U METOIBI. https://m.edsoo.ru/
TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMU CpaBHHBAThH ¥ aHATM3UPOBATH £7792ba9
pealbHbIE CUTYAIlUH U BBISBIISITH BubnoTexa
BO3MOKHOCTB €€ MOJICITMPOBAHUS Ha 1IOK
67 HToroBast KOHTpOJIBbHAS paboTa SI3BIKE TEOMETPHH.
MoienmpoBaTh PeanbHYIO CHTYAIHIO hitps://m.edsoo.ru/
Ha SI3bIKE TEOMETPUHU U UCCIIET0BAThH b9146bc0
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3AIIUS HOCTPOCHHBIC MOJICITH, B TOM YHCIIC 1 Bubnuoreka
68 y _ C MCIIOJIb30BAHMEM allliapara ajireopol.
3HaHUN. Beruncnenue yrios: Mexay [HOK

[TonydaTs ipeacTaBieHUE O




CKpCIIUBAKOIHUMHUCS ITPAMBIMHA, MEXKIY HpﬂMOfI n

TCOMCTPHHU KaK O pa3BHBammeﬁCH

https://m.edsoo.ru/

IUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YTIIOB MEKILY HayKe, HCCIICYIOIICH OKPYKAOINiH 56765¢8b
ITIOCKOCTSIM MHpP, CBS3aHHOU C peabHbIMU
00BEKTaMH,
IIOMOTAIOIIEH PELIUTh PEAIIbHBIE
KU3HEHHbIE CUTYaLMH.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
TemaTuyeckoe JIaHUPOBaHUe MO y4yeOHOMY npeamery «I'eomerpusi» (0a30BbIii YPOBEHbD)
11 KUIIACC
Ne Tema KoandectBo Bmuasl gesireIbHOCTH JJIeKTPOHHBbIE
ypoka akajsieMuuec uugpoBbie
n/n KHX 4aCOB o0pa3oBaTe/bHbI
e pecypchbl
Pasnen 1. Teana Bpamenus. 12 yacos. KP — ner, 1P - et
bubnuoreka
| Cdepa 1 1wap: LEHTp, pajuyc, AMaMeTp; IIOLA/b . CB000/1HO OnIepUpPOBATh MOHATUSIMHU: LIOK
MOBEPXHOCTHU ChHEepHI HEﬁEEHpHEIZCKziEZiii)é%szb’ https://m.edsoo.ru/
CHUMEZD. 21391 y 0341bc2b
MOJTyYEeHHU S IMIINHAPUUECKON
MTOBEPXHOCTH, UIMHAPA. bubmmoreka
) B3aunmMHuoe pacrionoxxenue chepsl U MIIOCKOCTH; 1 N3006pakaTh LUIMHJIP U €0 CEUEHUS LIOK
KacaTeJbHas MJI0CKOCTh K cdepe; miomanb cheps IIOCKOCTBIO. https://m.edsoo.ru/
CB0060/1HO OnIepUpPOBATh MOHATUSIMHU: bed12a43
KOHH:—ICCKE}]?I HOBerI;I-IOCTI), KOHYC, . BubmuoTeka
N3obpaxkenue cgepsl, 11apa Ha IIOCKOCTH. YCCHCHHBIH KORYC. VI3Y'aTh CIOCODEI IIOK
3 1 MOJTyYeHHs] KOHMYECKOW TTOBEPXHOCTH,

Ceuenus mapa

KOHYyca.

https://m.edsoo.ru/
bcl5f712




HunuHapudeckas IOBEPXHOCTh, 00pa3yroLye
LWIMHAPUYECKOW OBEPXHOCTH, OCh
LWINHAPUYECKON TOBEPXHOCTU

HI/IJ'II/IHI[pI OCHOBaHHS U OOKOBast IOBCPXHOCTD,

o0pa3yroias ¥ 0Ch; IIOMAIs OOKOBOW U MOJHOM

IMOBCPXHOCTH

N300paxenne HUINHAPA HA TIOCKOCTH.
Pa3BépTka unnunapa. CeyeHus HUIMHIpA
(MI0CKOCTHI0, MapaIeIbHON UITN
NEePIEHANKYIISIPHON OCH IIMJIMH]IPA)

Konnueckas moBepxHOCTh, 00pasyroiine
KOHUYECKOW OBEPXHOCTH, OCh U BEPIINHA
KOHHYECKOW MTOBEPXHOCTHU

Komnyc: ocHoBaHme U BepuInHa, 00pasyromas 1
OCB; IJIOMIAAb OOKOBOI 1 IOJIHOM MTOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yIoIIMe U BHICOTA;
OCHOBaHHUS 1 OOKOBas IMOBEPXHOCTH

10

N3o00pakeHne KoHyca Ha MIIOCKOCTH. Pa3BEpTka
koHyca. CeyeHus KOHyca (IJI0CKOCTBIO,
napajuieJIbHOM OCHOBAHUIO, U TUIOCKOCTBIO,
IIPOXOJAIIEH Yepe3 BEPIIMHY)

N3006pakaTh KOHYC U €T0 CEUCHUS
IUIOCKOCTBIO, IPOXO/SILEH uepes3 oCh,
U IJIOCKOCTBIO, NEPIEHAUKYIIAPHON K
OCH.

N3yanTh GOpMYIIBI U1 BEIYUCIICHUS
OOKOBOW M IOJTHOM IMOBEPXHOCTEH T
BpaieHus. Pemars
CTepeoMeTpUYecKHe 3a/1a4H,
CBSI3aHHBIE C TEJIAMU BpAIlCHUS,
HAXO0XJIEHUEM TUIOIa I OOKOBOM U
MOJIHOW MOBEPXHOCTHU, TOCTPOESHUEM
cedeHuil. Mcnonp30BaTh npu pelieHUH
3aJa4 TUIaHUMETpHIeCKue (DaKkThl U
METOJbl. AHATU3UPOBATH U
MOJIEIMPOBATh Ha S3bIKE FEOMETPUU
pEallbHbIE CUTYALIUH, CBSA3aHHBIE C
KOHYCOM M LIUJIMH/IPOM.
AKTyanu3upoBaTh (DaKThl U METO/IbI
IJITAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

CB000OIHO OnIEpUPOBATH MOHITHIMMU:
cdepa u map, LEHTP, paaAnyc, AUaMETP
cdeps! u mapa.

Wccnenosats B3auMHOE
pacnosoxxeHue cgepbl U MIOCKOCTH.
Pematp npoctele 3a1aun, B KOTOPBIX
GburypupyroT KOMOUHALIUYU Tell
BpAIllEHUs] 1 MHOTOTPAaHHUKOB.
Hcnonb30Bath pu pelieHnu 3aaad,
CBSI3aHHBIX CO cpepoil u mapom,
IJIaHUMETPUYECKHe (PaKThl U METOIbI.
Pemats crepeoMeTpuueckue 3a1auu,

bubanoreka
[HOK
https://m.edsoo.ru/
6054b8cl
bubanoreka
LHOK
https://m.edsoo.ru/
18816216

bubnnoreka
HOK
https://m.edsoo.ru/
016e25eb

bubanoreka
LHOK
https://m.edsoo.ru/
¢94ba09b
bubnnoreka
HOK
https://m.edsoo.ru/
897dd3b2

bubnnoreka
HOK
https://m.edsoo.ru/
1468bab3

bubnuorexa
LHOK
https://m.edsoo.ru/
Obdelbe8




CBA3aHHLIC C TCJIaMU BpalllCHUA,
IIOCTPOCHUEM CEUYCHHH TeN BpalcHus,

bubanoreka
[HOK

11 KomOunanus Ten Bpanienys 1 MHOTOrpaHHUKOB ¢ KOMOMHALMSAMY TeJ BPAIIEHUS 1 https://m.edsoo.ru/
MHOTOTPaHHHUKOB. 3cef10e5
AHanu3upoBaTh U MOJCIUPOBATH HA
SI3bIKE T€OMETPHUH peabHbIe Bubnnoreka
12 MHororpaHH¥uK, OIMCaHHBINA 0KoJI0 chepsr; chepa, CHUTyallMH, CBA3AHHBIC C LIOK
BIIMCAHHAsl B MHOTOTPAHHUK MIIH B TEJIO BPAIICHUS MHororpanHukamu. Meenenosars https://m.edsoo.ru/
TNOCTPOCHHBIC MOJICITH, B TOM YHCIC H (11136158
C HCIIOJIb30BaHKUEM allfapara ainreopsl
Paznen 2. O0bémbl Tea. S yacoB. KP — 1, I[P — Her.
bubnnoreka
13 INonstue 06 00bEMe. OCHOBHBIE CBOMCTBA LIOK
00BEMOB TEN https://m.edsoo.ru/
. 26a03fb7
OnepupoBarh MOHATHAMH: 00bEM
Tesa, IIOIAb HOBEPXHOCTH. bubnuoreka
14 OGBEM IIHITHHPA, KOHYCA ®opMyIHpOBaTH OCHOBHBIE CBOICTBA LHOK
’ 00BEMOB. https://m.edsoo.ru/
N3yunuth TeopeMbl: 00 00bEMe 5513d87b
HUIUHIpPA; 00 00BEME KOHYCa. BubmoTeka
HccnenoBaTh mOCTpOESHHBIE MOJIEIH, 1IOK
15 O0BEM mrapa u iomaas chepsl B TOM YHCJI€ U C HCIIOJIb30BaHUEM
https://m.edsoo.ru/
anmapara anreOps.
d189bde2
AHaIM3UPOBATh U MOJICITUPOBATh Ha
bubnuoteka
[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMIECHUS ASBIKC TCOMCTPHH PCAJIBHBIC
o .. CUTYallUH, CBSI3aHHbIE ¢ 00BbEMaMU U HOK
16 MEXy IUTOIASIMHU IIOBEPXHOCTEH, 00BbEMaMu
: MOBEPXHOCTIMHU TEI, https://m.edsoo.ru/
TTOZOOHBIX TEIT Ha HaXOXKIECHHE F€OMETPHIECKHX 810cfleb
BEJTMYUH
bubnuoteka
17 KonTponrHas padora o temam "Tena Bpamenus" LIOK

u "O0wemsl Ten"

https://m.edsoo.ru/
4a33a8ab




Pa3znea 3. BekTopsbl 1 koopauHaTel B mpocTtpancTBe. 10 yacos. KP — 1, I1P — ner.

18 BekTop Ha IIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA HA YUCIIO

71 Pa3noxxenne BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaMm. [IpaBuiio mapamnenenunena

2 Pemenue 3anau, cBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaAMHU

T KoopanHaTHO-BEKTOPHBIN METOJI IPU PEILIEHNUN
TEOMETPUUECKUX 3aa4
[IpstmoyronbHas cucTemMa KOOpAWHAT B

24 npoctpaHcTBe. KoopinHATHI BEKTOpA.

IIpocreitmme 3aga4n B KOOpAMHATAX

AKTyanu3upoBaTh (PakThl ¥ METOIbI
[UIAHUMETPUU, PEJIEBAHTHBIE TEME,
MPOBOJAUTH AaHAJIOTHU.

OrniepupoBaTh NOHIATUSIMU: BEKTOp Ha
TUIOCKOCTH ¥ B MIPOCTPAHCTRBE;
KOMILUIaHApHbIE BEKTOPHL. [IpuBOoAUTH
pUMephl (PU3NYECKUX BEKTOPHBIX
BCJIMYMH.

OcBauBaTth IpaBUJIa BHIMOJHEHUS
JIIEHCTBHUI CIIOKCHHUS U BRIYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOpa Ha
YUCIIO.

N3yunth npu3HaKk KOMILIAHAPHOCTH
TPEX BEKTOPOB, TEOPEMY O
pa3I0kKEHUH JIF000TO BEKTOpa MO TPEM
JTAaHHBIM HEKOMILTAHAPHBIM BEKTOPAM.
CBOIUTH IEHCTBUS C BEKTOPAMH K
aHAJOTMYHBIM JCHUCTBUSIM C X
KOOpJMHATaMU.

BcnoMHUTS onpenenenye CKalasipHOro
YMHOXEHHUS U €r0 CBOMCTBA.
BpIauciiSITh ¢ TOMOIIBIO CKATAPHOTO
YMHOXEHHUS JJIMHBI BEKTOPOB, YIJIbI
MEXK]1y HUMH, YCTAaHABIIMBAaTh
MEPIIEHAUKYISIPHOCTH BEKTOPOB.
Pemats npocreiimue 3aga4um, couerast
KOOPJMHATHBIN U BEKTOPHBIA METO/IBI.
[TpoBOINTH JIOTUYECKU KOPPEKTHBIE
pacCyXIEHHs TPHU PELICHUU
reOMETPUYECKHUX 3a]1a4 Ha

Bbubnuorexa
LHOK
https://m.edsoo.ru/
Scaefclb

Bbubnuorexa
LHOK
https://m.edsoo.ru/
2341089

bubnnoreka
HOK
https://m.edsoo.ru/
dee379eb

bubnnoreka
[HOK
https://m.edsoo.ru/
a28fd74e

bubanoreka
[HOK
https://m.edsoo.ru/
5a827900

bubanoreka
LHOK
https://m.edsoo.ru/
d3alfe30

bubnuorexa
LHOK
https://m.edsoo.ru/
48db7058




25

26

27

VYron mexay Bekropamu. CKainsipHoe
MIPOU3BE/IEHUE BEKTOPOB

Brluucnenue yrios Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

KonTpomnpHas padora o Teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

MNPUMCHCHUC BCKTOPHO-
KOOpAWHAaTHOI'O ME€TOda.

Pa3znea 4. [loBTopenue, 00001menue, cucremMaruzanus 3Hanuii. 7 yacos. KP — 1, IIP - ner

bubanoreka
[HOK
https://m.edsoo.ru/
725effc4
bubanoreka
LHOK
https://m.edsoo.ru/
8efbe78e
bubanoreka
LHOK
https://m.edsoo.ru/
T7c22fc5

28

[ToBTOpenue, 0000IIEeHNE U CUCTEMATH3ALHS
3HaHuil. OCHOBHBIE (UTYPBI, (PAKThI, TEOPEMBI
Kypca IJIaHUMETPUU

29

30

31

[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHS
3HaHuil. OCHOBHBIE (UTYPBI, (PAKThI, TEOPEMBI
Kypca IJIaHUMETPUU

[ToBTOpEeHHE, 0600IIEHNE U CUCTEMATH3AIIH
3HaHMN. 3a/1a4¥ IJTAaHUMETPUU U METOBI X
peleHus

[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATHU3AIIHS
3HAHUW. 3aJ1a4¥ TJITAHUMETPUHU U METOJbI UX
peeHus

Pemiate crepeomerpuyueckue 3a1aun
Ha HaX0XJEHHE F€OMETPHIECKUX
BEJINYMH (JITIMH, YTJIOB, IUIOIIAEH,
00BémoB). Mcnionp3oBaTh npu
PELICHUH CTEPEOMETPUUECKUX 3a/1a4

IIaHUMETPHUICCKUC q)aKTI)I U METOBI.

HpOBOI[I/ITL JIOTUYCCKU KOPPCKTHBIC
JA0Ka3aTCIIbHBIC PACCYXKACHUA IIPpU
PCIICHUN CTCPCOMCTPUYCCKUX U
IIAaHUMETPHUICCKUX 3aaad.
CpaBHI/IBaTB 1 aHaJIM3UPOBATb
PCATBHBIC CUTYallu U BBISABJIATH
BO3MOKHOCTbD €€ MOZICIIMPOBAHUS Ha
A3BIKC TCOMCTPHH.

MOIIGJII/IpOBaTB PCAIBbHYIO CUTYalluIO
Ha A3BIKE TCOMETPUHN U UCCIICA0OBATH
MNOCTPOCHHBIC MOACIIN, B TOM YHUCJIC U

C MCIOJIb30BAaHHUEM arlapara ajureOpebl.

bubnnoreka
[HOK
https://m.edsoo.ru/
1780basd

bubanoreka
[HOK
https://m.edsoo.ru/
078cd184

bubanoreka
LHOK
https://m.edsoo.ru/
7491efe0

bubnuorexa
LHOK
https://m.edsoo.ru/
4dftda97




[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUs
32 3HaHuil. OCHOBHBIC (DUTYPBI, HAKTHI, TECOPEMBI
Kypca CTepeoMEeTpun

33 Wrorosast KoHTpOJbHASA paboTa

34 [ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIHS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

[losny4dats npencraBiaceHue 0 FT€OMETPUU
KaK O pa3BUBAIOLLEHCS HAYKeE,
HCCIEAYIOIIEH OKPYKAKOIUN MUD,
CBSI3aHHOH C pEaTbHBIMU OOBEKTaMH,
IIOMOTAOIIEH PELIUTh PEAJIbHbBIE
YKU3HEHHBIC CUTYallUU.

bubanoreka
[HOK
https://m.edsoo.ru/
74b2ad91
bubanoreka
LHOK
https://m.edsoo.ru/
ec24dfc2
bubanoreka
LHOK
https://m.edsoo.ru/
f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
75 [TpyMeHsTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELIEHUH
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSIMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
74 KnaccuduimpoBaTs B3aMMHOE pacIoOKEeHUE MPSIMBIX U TIIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JBYTPAHHBIHN YToJl, TpaHy ABYIPAaHHOTO yTJa,
7.5 pebpo IBYrpaHHOro yrija, JIMHEHWHBIM Yrod JBYIpaHHOTO YTJa,
rpajycHas Mepa JBYrpaHHOIo yria
OrnepupoBaTh MOHSATUSMH: MHOTOTPAHHHK, BBITYKJIBIM U HEBBITYKJIBINA
7.6 MHOT'OT'PaHHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUIIbHBII
MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMuja, Ipusma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS IS
- KJacCU(pUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKIOHHBIE MPU3MBI,
napajJie’Ieuneibl)
- OnepupoBaTb  MNOHATHUIMU: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBI T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICA0B

7.11

Crpouth ce4yeHHs] MHOTOTPAHHHMKOB METOJOM CIJIEJIOB, BBINOJIHSTH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemats 3amaun Ha HaX0Xk/IEHHUE FEOMETPUUECKUX BETUYHH 0 00pa3iam
WM ajNropyuT™MaM, INPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3aJad Ha BBIYMCIICHUE
PacCTOSHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIHUMHUCS ITPAMBIMHA

7.13

Pemrate 3a1aun Ha HaX0XkJIEHHE T€OMETPUUYECKUX BEJIMUYMH 10 00pasLam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIC aHAJUTUYECKUE METOMBI IIPH
pELICHUHU CTAaHAAPTHBIX MAaTeMAaTUYECKUX 3a/1a4 Ha BBIUMCIECHUE YITI0B
MEXYy CKPEUIUBAIOIKUMUCS NPAMBIMH, MEXAY IPSIMOU U INIOCKOCTHIO,

MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Beraucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuga) C OpUMCHEHHEM  (OpPMYJ,  BBIYUCIISTH
COOTHOILEHUS MEXK1Y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOTI'OIr'paHHUKOB

OnepupoBaTbh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

7.17

7.18

W3BnekaTp, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH MH(OPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (DUrypax, MpeACTaBICHHYIO Ha

YepTekKax U pUCYHKAX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pPELICHUs, €CIU YCIOBUS
IIPUMEHEHHUS 33JIaHbl B IBHOU (opMme

IIpuMeHATh mpocCTEHIIHE NPOrpAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCllO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsATh TOMY4YEeHHBIE 3HAHHUA Ha TMpPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYyalldd M MPUMEHSTh W3YYEHHbIE MOHSITHUS B IpoIecce
MOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyIUpOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh PeabHbIE CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJIETHN C UCIIOJIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, amnmnapara anreOpsbl, pemaTh NpakTUYeCKUe 3a/1auM, CBSI3aHHbIE

C HAXOKACHUCM I'€COMCTPHUICCKUX BCIINYNH




11 KIIACC

Kox IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
6 I'eomerpus
OnepupoBarb TOHSITUSIMU [WTHHpAYECKast MOBEPXHOCTb,
61 o0pasyronme HWIMHIAPUIECKON TMOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MMOBEPXHOCTh, O0pa3yrolue KOHWYECKOW TIOBEPXHOCTH, KOHYC,
cdepuveckas HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOMYYEHUS TEI BpAIlCHUS
6.4 KnaccudunupoBars B3aUMHOE pacIoiioKeHUE CPephl U MIIOCKOCTH
OnepupoBarh MOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI M IUIOMIAMM TIOBEPXHOCTEH TEN BpalleHUs,
' TEOMETPUUCCKUX TEJI C MPUMEHEHHEM (HOpMYJT
OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BIHMCAHHBIA B cdepy H
6.7 OIMCAHHBIN OKOJIO cdephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU
TEJIO BpalleHUs
63 BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
. 00bEéMaMu 1MOJJOOHBIX TEI
6.9 N306paxaTs n3ydaembie QUTYypHl OT PYKU U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BhITONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BUJl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIIPETUPOBATh M MPEOOPA30BBIBATHE MH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTYpax, MPEACTABICHHYIO Ha
gepTekax U pUCyHKax
[IpumensTh reoMeTprueckue GakThl Il PEIICHUS] CTEPEOMETPHUECKHUX
6.12 3aj1a4, HPEANoJararoliX HECKOJIBKO IIAroB PEIICHUS, €CIH YCIOBHS

MIPUMEHEHHUSI 3a1aHbI B IBHOU (hopme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremoaHaTh I[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HA 4YUCIIO, OGT:SICHHTL, KaKMMH CBOMCTBAaMH OHH

o0JIamaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CI0XKECHNHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPJAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BEKTOPA,
yroja MEXKAY BCKTOpPpAMH, CKaJI[dpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPbI

6.17

HaxomuTh cymMMy BEKTOpPOB M NPOMU3BEIACHHE BEKTOpA HA YUCIIO, YOIl
MEX/y BEKTOpaMH, CKaJSIPHOE NPOU3BEACHME, PACKIIAIAbIBATE BEKTOP

110 IBYM HEKOJUIMHCAapPHbBIM BEKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPHUUCCKUEC 3ala4YuM Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHM4YCCKHUX OTHOIICHUH H
HaXO0XKJIACHHUC T'COMCTPUIYCCKUX BCIUYUH I10 06pa3uaM WK aJITOPUTMaM,
IIPHUMCHAA HN3BCCTHBIC METO/bI npu PCIICHHUN CTaHAAPTHBIX

MaAaTCMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH DpOCTEHINNE IPOTrPaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI [P PELICHUN CTEPEOMETPUUECKHUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh TONy4EHHBIE 3HAHMWS Ha MPAKTHKE: aHAIM3UPOBATh
peanbHbIE CUTYyallMd U NPHUMEHSTh U3YyYEHHBIE IOHATHUA B IIPOLECCE
MOMCKA PEUICHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBl,
MOZEIIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX ITOHATHNA U
TeopeM, ammnapara ajareopsl, pemarb NpaKTHYECKUe 3a/1a4M, CBSI3aHHbIE

C HAXOXXACHUEM I'€OMCTPUICCKUX BCJIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus

OcHoOBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHoe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsaMble. IlapamiensHocTs OpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MapajuleNIbHbIE IMPsIMBIE B IPOCTPAHCTBE,
[apaJUIeIbHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAaMH, YrOJI MEXKAy IPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX MIockocted. [Ipocreiimve npocTpaHCTBEHHbIE (GUIYpbl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajiiCICImIiCa, IOCTPOCHUC CEUCHUM

7.3

7.4

[lepneHIUKYISIpHOCTh TPSIMOM M IUIOCKOCTH: MEPIEHIUKYISAPHBIE NpPsSMbIE B
IIPOCTPAHCTBE, MPsSIMbIE IApAJUICIbHbIE W IEPHNEHAUKYISIPHBIE K IUIOCKOCTH,
MpPU3HAK NEPIEHIUKYISIPHOCTH NPSIMOM UM IUIOCKOCTH, TEOpeMa O MpsSMOM
MEPIEHIUKYJIAPHON IMJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrojl MEXIy NPsSMON U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojd JBYI'PaHHOrO  yruja.
IlepnieHIUKYNSp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUYKH JO IUIOCKOCTH, PACCTOSIHUE
OT MPAMOH J10 TUIOCKOCTH, MPOEKIUS (PUTyphl HA IIIOCKOCTh. [lepneHIuKynsipHOCTb
IUIOCKOCTEH: MPU3HAK MEPIEHANKYIAPHOCTH IBYX IUIOcKocTe. Teopema o Tpéx
MepIEeHIUKYIIApax

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OIPAHHHKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yromapHas
MpU3Ma, TpaH! ¥ OCHOBAHMS IPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSIMOYT OJIBHBIN
napajuieJienune] U ero cBoicrtBa. [Iupamupa: n-yrosipHas NupaMuja, TpaHd U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U TIOJIHAS TOBEPXHOCTh MUPAMHU/IbI, IPABUIbHAS U
yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE
MHOTOTPaHHHUKU: TOHATHE MPaBUIBHOIO MHOI'OIPAaHHUKA, MPaBUJIbHAS MPU3Ma U

IpaBUJIbHAasd MNHUpaMuaa, IIpaBUJIbHAA TPEYroJibHad IHUpaMuJa H HpﬂBHJ’IBHBIfI




7.5

7.6

7.7

terpasap, kyO. IlpencraBieHune o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaMUJaxX, MapajulelieluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOH TOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH NPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NPSAMOH pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUPaMUIbl, TEOpEMa O ILIOIIALU

yceu€HHoi nupamuabl. [lorsrue 06 06béme. O0BEM nupaMuIbl, IPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomeTpus

6.1

[{wimHapuyeckass MOBEPXHOCTb, 00pa3yrolue UIMHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW MOBepXHOCTH. LlunuHzap: ocHoBaHus U OoKoOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10I1adb OOKOBOM U IOJHOM TIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKON TMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOWAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: HeHTp, painyc, IMaMeTp, IUI0IIalb TOBEPXHOCTH ceprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl IIIOCKOCTh K cdepe, IIIoNalb

cdepsl

6.4

N306paxkenue Ten BpaleHUs Ha MI0CKOCTU. Pa3BEépTKa IMIIMHApPA U KOHYCa

6.5

KomOuHanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)epLI, C(pepa, BIIMCAHHAA B MHOT'OI'paHHUK, UJIA TCJIO BPpAILICHUA

6.6

6.7

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IMIMHIpA,

koHyca. O0BEM mapa u miomnaab chepol

HOIIO6HBI€ TCJIa B  TIPOCTPAHCTBC. CooTHOIICHUS MCXKAY IomaaiaMu

MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI




6.8

Ceuenus nunuMHapa (mapajyieNbHO U NEPHEHAMKYISPHO OCH), CEUEHHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPLLUHY), CEUEHUS 11apa

6.9

6.10

BekTop Ha muockoctu U B mpocTpaHcTBe. C0XKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekropaMm. [IpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU

[IpssmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimne 3amaun B KOOpJAWMHATaX. Yrojll Mexay Bekropamu. CKalsipHOE
IMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO IIpU PCIICHNU 'COMECTPUYCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
¢dopMmynupoBaTh 00paTHOE U IPOTUBOIOJIOXKHOE YTBEP)KACHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYXKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXECTBO, OIEpallMi HaJl MHOKECTBAMHU; YMEHHUE HUCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIGHUI U MPH PELIeHUHU 3a/1a4, B TOM YHUCIE U3 IPYTUX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHME 3a/JaBaThb U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHHe onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YUCIIO, LEI0e YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
nokasaresjeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOMYJI0, PAIlMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEIBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCENT, YMEHHE WCIOJb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl IeTUTeNh U HaMMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMM CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(I)MaMI/I, npeo6pa303aHI/I$1 ,[[pO6HO-paI_II/IOHaJ'ILHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTPECCHsl,  TEOMETpHYECKas  IPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEOBATEIBHOCTH, B TOM UHUCIE€ C I[OMOIIbIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(MeTHyecKue NeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeiuTeNb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHC PpCIIaTb YpPAaBHCHMUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCEPABCHCTBA MW CHCTEMbl C IApaMETpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAayKH U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIUH,
TEOMETPUUYECKUM M (U3MUECKHI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OTpeNleIEHHBI MHTErpajl; YMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(YHKIUM; yMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHUE KacaTebHOU
K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO JJIS HCCIEI0BAHHS
GbyHKIUH, HAXOAUTh HAUOOJBIINE M HAUMEHbBIINE 3HaUCHUS (PYHKUNT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHaIn3a,; IPUMCHATD ITPOU3BOJHYIO I HAXOXKIACHUSA




HaujIydmero peuiCHusA B IMPUKIAAHbIX, B TOM YHUCJIEC COLOUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOIaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS C TOMOILBIO AU(PepeHIINATbHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMM, TOKa3aTenbHass W JorapupmMuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPAQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peajbHON JKWU3HM; BHIpaKaTh (OpMyllaMu 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCITIOJIb30BAaTh CBOIMCTBA U TpaduKu QYHKIMN /ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBbIE 3a/ladll Pa3HbIX TUIOB (B TOM YHUCIJIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha IBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a7]a4ui U3 00J1aCTH YIIPaBJIE€HUS TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IOJ[y4€HHOE PEIICHUE H
OLIEHUBATh MPaBIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEIUPOBATh
peanbHbIE CUTyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C MCIONb30BaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpeaHee apu(pMETHUYECKOE,
Me/raHa, HauOoJiblliee ¥ HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
MHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0O B TabauIax, Ha
auarpammax, rpaukax, OTpa)xarollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUIl MU
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W JJICKTPOHHBIX CPEACTB,




rpau4ecKd HCCIEeI0OBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuun

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HMCIOJIB30BAaHUEM TPAPHUUECKUX METOJOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydalHas BEJIMYHMHA, paCHpEACIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHHs 3a/1a4; 3HAKOMCTBO C NOHSTHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBLIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
HNOHATUSIMM: COYETAaHHME, IIEPECTAHOBKA, YUCIO COYETAaHUH, YHUCIIO
MepecTaHoBOK; OMHOM HpIOoTOHA; yMEeHUE TPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, IpsAMas, IJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIMECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTrOJI MEXIY HNPSMOW M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKY
IPSIMBIMHU, PacCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHHUMETPHH;
YMEHHUE OILICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKHe MOJENU C MOMOUIbI0 I'€OMETPUYECKUX MOHATUN U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenurne], npusMa, nupamuaa, Gurypa u HOBEpXHOCTh
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BpallleHUs, UUIMHAP, KOHYC, 1ap, cdepa, Mmiomanb cepsl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulelieluIela, TUupaMuabl, TPU3MBbI, LWIAH]IPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHUS] KOHYCA U LIWJINHIPA,
MapajieJIbHbIE OCH WJIM OCHOBAaHUIO, CEUYEHHE I1apa, IJIOCKOCTD,
Kacaromascs cepbl, HWINHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, H300paxaTb MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE NPUMEHSATh CBOWCTBA TI'€OMETpPUUYECKUX (uUryp,
CaMOCTOSITENTFHO (HOPMYITHPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIJIBUraTh THUIIOTE3bl O CBOMCTBAX M NPU3HAKaX T'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM OIPOBEPraTh HX; yMEHHE IPOBOJIUTH
knaccupukanuo (GUryp MO Pa3IUYHBIM TMpPU3HAKAM, BBIOJIHATH

HGO6XOHI/IMBIG JOIMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE PUTYPBI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (AJMHA,
yroJ, TUIOmaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYIHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISTh T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YTOJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IMJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0Oa, IPSIMOYTOIBHOTO Mapauiesenureaa, TUpaMubl, MPU3MBbI,
UWIMHApaA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMmenue OIICpHUpPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HAa YHCJIO, PA3JIOKCHUEC BCKTOpPA I10
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON JJIS PpELIeHUs 3a/]ayu;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH MPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTHYECKOU HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
Kon
1 Ywnciia ¥ BEIYUCICHUS
1.1 Harypanbnble u nensie yncna. [IpusHaky enMMocTy HeabIX YUCel
- Panmonaneubie uyncna. OOBIKHOBEHHBICE W JICCATHYHBIE JPOOH, IPOICHTHI,
' OCCKOHEUYHBIC TIEPUOAMYSCKHE IPOOH
13 Apudmernueckuii KOpeHb HATypaIbHOM cTeneHu. J{eHCTBHS ¢ apupMeTUIECKIMU
' KOpHSIMHU HaTypaJIbHOM CTENEHU
L4 Crenenb ¢ 1enbiM mnokaszareneM. CTeneHb C palMOHAIbHBIM TMOKa3aTesIeM.
' CBOICTBA CTEIIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecsTuunble U HaTYpaJbHbBIE JOTapUPMBbI
JleiictBuTenpHble YuCiIa. ApUPMETHYECKHE OINepaluu C JeHCTBUTEIbHBIMU
1.7 gyrcnamu. [IpubnmxkEéHHbIe BBIYUCICHNUS, IPaBUJIa OKPYTIICHHUS, MPUKHUIKA U OI[EHKa
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KowmmiekcHble anciia
2 VYpaBHEHHsI U HEpABEHCTBA
2.1 [enbie u TpOOHO-paIMOHATBHBIC YPABHEHHS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 TpuronomeTpuuecke ypaBHEHUs
2.4 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHUS
2.5 [enbie 1 1poOHO-paliOHaTbHBIE HEPABEHCTBA




2.6

HppannoHnaiibHbie HEPAaBEHCTBA

2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cuCTeMBI JIMHENHBIX ypaBHEHUI. OnpeaeanTeslb MaTPULIbL
3 OyHKIMH U TpaPuKH
31 @Oynkims, crnocods! 3axanus ¢yHkuuu. I'padux QyHkunuu. Bzaumao oOpaTHbIe
' ¢byukuu. YérHele u Heu€tHble QyHkuuu. [lepuoauueckue GyHkunu
Ob6nacth ompeneneHuss ¥ MHOXECTBO 3HadeHuil GyHkuuu. Hymu dyHKuuu.
32 [IpoMexyTku 3HAaKONOCTOSHCTBA. IIpoMEXYyTKM MOHOTOHHOCTH  (PYHKLHUH.
' MakcuMymbl 1 MUHUMYMBI (pyHkuuu. HamOombliee W HavMeHblee 3HAUYCHUE
(YHKIIUU HA POMEKYTKE
33 CrenenHasi ¢yHKOMS C HaTypaJbHBIM M ILEJIBIM TOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpPHs n-0i CTENEHH
34 Tpuronomerprudeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIUU, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumMnToTsl TpadukoB QyHkiuid. CpoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremaTnueckoro anaiamnsa
4.1 [IpousBonnas ¢pyHkiuu. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (YHKIIHIMA
[IpumeHeHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHnus (PyHKIHN Ha
OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHokecTBa U JJOTHKA
5.1 MHoO)kecTBO, ONepaly HaJl MHOKecTBaMHU. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB




6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalllCHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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