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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyvarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIapTa CPEIHETO OOIIero 0Opa3oBaHUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKoMy OOpa3oBaHUIO, M TPATUIUA POCCUUCKOr0 0oOpa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieuynBaeT OBJIaJCHHE KIFOYEBBIMU KOMIIETEHIUSIMU,
COCTABJISIIONIIUMU OCHOBY IS CaMOpPa3BHUTHs M HEMPEPBIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO U IIO3HABATEIBHOIO Pa3BUTHS
JUYHOCTH O0YYarOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH, ydeOHOTO Kypca TEOMETpPHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeJIMETHBIX |
MPEIMETHBIX PE3yJIbTaTOB OOyYEeHHUS T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuUTHs OO0ydaromuxcs, (GopMHUpOBaHUs (YHKIHMOHATIHLHOM MaTeMaTHu4ecKou
IPaMOTHOCTH, U3YUYCHUS NPYTUX YICOHBIX AUCIUIUIMH. Pa3BuTHE y 00yUYaromuxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH M TPOUCXOXKICHUU TE€OMETPUUYCCKHUX
abCTpakmuii, COOTHONICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPAKCHUS
MAaTeMaTH4YeCKOW HAyKOW SBJIEHUW M NPOLECCOB PEAIBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MaTEeMAaTHUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PCHUS
yYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliy B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust sBisieTcss OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK Kak o0O0eCleuynBaeT BO3MOXKHOCTh H3YyYECHHUS Kak
JTUCITUTUTNH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK ¥ TYMaHUTapPHOU.

Jlornyeckoe MbIUieHHEe, (GOPMUPYEMOE TPH H3YYCHHH OOyJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKHU JTIOTUYECKUX YTBEPKIACHUI
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3a/1ad, YMCHHE BBIABUTATh M OIPOBEPraTh
THIIOTE3bI HEITOCPEICTBCHHO HCIIONB3YIOTCS TMPU PEIICHUH 3aJad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (HU3UKHU.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTeNbHOCTH 4YeloBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBHUE €ro COIMalbHOro ObITHS, (opma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCJIOBHE YCIIECHNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JOeHCTBUTENHHOCTH. OmepupoBaHWe  TPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHUIB y4eOHOW M TPYJOBOW JAESITEIHHOCTH,



SBIIIETCS OJHUM W3 MPO(ECCHOHATBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y O0O0yYarOUMXCsl MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKON JESTEIHHOCTH 110 MHOTUM HAIPABIICHUSIM.

[lens ocBoeHusi mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — 001meoOpa3oBarelbHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyyarormuxcst ~ 4yepe3  oOecneYeHHe  BO3MOXKHOCTH  NpPUOOpeTeHus U
WCIIOJIb30BAHUS CUCTEMATHYECKUX TE€OMETPUUECKUX 3HAHUM MW JICMCTBUM,
cnenu@UIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOIOJDKCHHST 00pa30BaHMs
0 CTICIIMAILHOCTSIM, HE CBSI3aHHBIM C NMPUKIIAHBIM UCTIOJIH30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE MIpeJHAa3HAYeHa JIsd
0o0y4Jaronmxcsi CpefHel MIKOJIbl, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMATHYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenu(puKOd TEOMETPUHM M HEOOXOJUMBIE IJisi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOr0o, OHM MMEIOT BO3MOXHOCTH M3YyUHUTh I€OMETPUIO OoJee
rIyOOKO, €Ciii B JajbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHX
3HaHUAX B MPO(ECCHOHAIBHOU JIeSITEILHOCTH.

JlocTuKeHre 1eId  OCBOCHHUSI TMPOTpaMMbl OOECIIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIMX  3a7ad. [IpuopUTEeTHBIMHM 3aJadyaMu  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBisSIFOTCS:

e (opMupoBaHME TpEACTABICHUS O TEOMETPHM KaK dYacTH MHPOBOKH

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue TpeACTAaBICHUS O MHOTOTPAHHUKAX W TEJNAaX BpaIICHUS
KaK O BOXHEHIIMX MAaTeMaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHHMe yMEHHs paclo3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH M TeJla BPAICHUS;

e OBJAJCHHEC METOJAMH PEIICHHs 33a/lad Ha TOCTPOCHHS HAa M300paXKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX W TeJaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHUEC  aJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHEpoBaHWEe yMEHHUS  TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCy>kKJeHusT B XOJ€ pEIICHUS CTEPEOMETPHYECKUX 3aJad M 3aaad C
MIPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE WHTEJUICKTYJTbHBIX U TBOPYECKHUX CrocoOHOCTEM
oOydJarommxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIMOHATBHON IPAaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUU: yMEHUE PACIO3HABaTb IIPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ TMpPH U3YyYEHUU IPYTHX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEW, (OPMYIUPOBATH HX Ha S3bIKE
T€OMETPUH U CO3JaBaTh T€OMETPUYECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN almapar Uisl pPEleHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETPHON OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4YeHUs 3aJay, pellaeMblIX Ha YpPOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJIbHEUIIIEMY U3YYEHHIO ITPEAMETA.

[Ipennouyrenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHMs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydalmmxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET peuleHus 3aaad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX O0Opa3oB M  33Ja4 Ha  ONEpUPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpazamu. Coznanue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJasgHOCTh, a ONEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHBIE cozeprKarenbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble 1 IIIOCKOCTH B NPOCTPAHCTBEY, «Teyia BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercs He TOJNBKO IO COAEPXKAaTEIbHBIM JIMHUSAM, HO U IO TOJaM
0o0y4eHHs Ha YPOBHE CpeTHEro 0011ero 0opa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSI pabodeil TporpaMMmbl, pacnpeneNéHHBIM MO ToAaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJIEHUE TE€OMETPUUYECKUMU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIbHO U MOCTYIATEIbHO, C
COOJII0/IEHNEM NPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKUX MNPEACTAaBICHUN OOy4YaAIOMIMXCA, pACIIUPSS U
yriyossia e€, o0pasyst IPOYHbIE MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun oTBoAuTCs 2 yaca B Henelno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, nmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOECHHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
napajuielibHble WM CKpeuuBaronmecs npsmele. [lapamnenpsHOCTh NpAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IAPAJUIENbHBIE IMpPsSMbIE B INPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI €
COHAIIPABICHHBIMA CTOPOHAMM; YIOJd MEXAYy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapayiennbHOCTB IJIOCKOCTEM: IapaJijieIbHbIC IIJIOCKOCTH; CBOWCTBA
napajieNbHbIX IuiockocTer. [lpocreifine mnpocTpaHcTBeHHbIE (UTypbl Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, napaieiaenunes; NIoCTPOCHUE CEUYECHU.

[leprieHIUKYIJISIPHOCTD MPSMOM M IUIOCKOCTH: NEPIEHINKYJIAPHBIE IIPSMBIC B
IIPOCTPAHCTBE, IIPSMBIE MapajulesIbHblE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISAPHOCTH IIPSAMOM M IUIOCKOCTH, TeOopemMa O NPsAMOU
NEPNEHINKYJIIPHONW MIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JABYTPAaHHBIA  yroOJ, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT  TpsAMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJIAPHOCTA  JIBYX
mIocKocTer. Teopema o TpEX MePHEHIUKYISIpax.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yronpHas
pU3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
MIOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSMOYTOJIbHBIN
napajieyienune]; 1 ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUJIbI; OOKOBAs U TIOJIHAS MIOBEPXHOCTh MUPAMU/IBI; TIPABWIIbHAS U
ycedéHHasg mnHupaMuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHATHUE MPABWJIBHOIO MHOTOTPAaHHMKA; IIPAaBWIbHAsL IIPU3Ma U
IpaBWIbHAS NWPAaMHJA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHAA W TPaBUJIbHBIN
TeTpadip; KyO. IlpencraBieHne O NpaBUIBHBIX MHOIOTPaHHUKAX: OKTa’3p,
nozekasip U ukocasap. CeueHust IpU3Mbl U TUPAMHUJIBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IHpPAMHUAAX, MapaJUICIECHuUIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEéOpa, JuaroHajd, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU HPSIMON IPU3MBI,
oAb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomane OOKOBOW TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPAMUJIBI,
TeopemMa O Iulomaau yceu€éHHoM mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOubie Tena B mnpocTtpaHcTBE. COOTHOIICHHS MEXIy IUIOLIAAIMU
NOBEPXHOCTEHN, 00bEMaMu OJI0OHBIX TEll.

11 KIIACC

Tena Bpamenus

[unuHapudeckas MMOBEPXHOCTD, oOpa3zyroriue HWJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyolas M OCh; IUIOMIAJb OOKOBOM U TMOJHOM
MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHyc: ocHOBaHWe U BepIIUHA, 00pa3yromias
U OChb, IUIOMAAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BbICOTa; OCHOBAHUS U OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3auMHuoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTelbHAs MIOCKOCTh K cdepe;
TJI01a/1b ChEephl.

N3o0paxkeHue Tel BpallleHus Ha TUIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIA OKO0JIO cdepnl; cdepa, BOHCAaHHAS B MHOTOTPAaHHUK, WU TEJO
BpalICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJILHOTO Tapasuienenunena u ciaeActBus u3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 1apa u miomaab chepsol.

[logoOuble Tena B mpocTpaHcTBE. COOTHOMIEHUS MEXKIY IUIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMHu TTOAOOHBIX TEI.

Ceuennsi HWwIMHApa (MapaJyIeIbHO M TEPHEHIUKYJSIPHO OCH), CEUYECHUS
KoHyca (mapajijieibHO€ OCHOBAHMIO U TPOXOJAIIEE Yepe3 BEPILUHY), CECUCHHS
mapa.

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

BekrTop Ha ma0ockocTy U B mpocTpaHcTBe. C10KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4YMUCIO. Pa3noxkeHne BeKTopa o TpEM HEKOMILJIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenuwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUjl JACUCTBUU € Bekropamu. IlpsAmoyronbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATax. YTOJd MeEkIy Bekropamu. CKalApHOE IPOU3BEICHUE BEKTOPOB.
Briuncienue yrioB Mexay NpsMbIMUA M IUIOCKOCTSAMHU. Koop/iMHATHO-BEKTOPHBINM
METO/I IIPU PEUICHUN T€OMETPUYECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOTpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UITUN 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOrOo OOIIecTBa, TMPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
npoleAyp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHl U TP.), YMEHUEM
B3aHMOJICMICTBOBATh C COUMAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C HX
GYyHKIUSAMY ¥ Ha3HAYCHHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUUCKOW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO 3TUX JOCTHKEHUW B JPYruX HayKax, TEXHOJIOTHSX, cpepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTMKCHUN HAYKHU U JIESITEIbHOCTBIO
y4EHOT0; OCO3HAHHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIyIIIETO.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHUI, pacCykJIeHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCNUTAHNE:

c(hOPMUPOBAHHOCTbIO YMEHHUSI MPUMEHSATh MATEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U 6€30macHOro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U

OT/IbIXa, peryJispHasi busnueckas aKTUBHOCTb); dbusnuecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATHAX CTIOPTHBHO-0370POBHUTEIHLHON
JeSITETbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
pazauuHbiM  chepaM  NMpoPEecCCHOHAIBHON  JEATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W peain30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM000Opa30BaHUIO Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MAaTEMATUYECKON HAMPABICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJIOTUYECKON KYyJNbTYpbl, MOHHUMAHUEM BIIMSHUSA
COLUAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAJIbHOU
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO  XapakTepa JKOJOTMYECKUX MpoOJeMm;
OpUEHTAIIME HAa NMPUMEHEHHWE MAaTEMAaTHYECKUX 3HAHWW MJId pelIeHUs 3ajay B
00JIacTH  OKpYyXarollel cpenpl, IUIAaHUPOBAaHUSA TMOCTYNKOB M OILEHKA HUX
BO3MOXHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAayKM M  OOIICCTBEHHOM TMPaKTUKH, IMOHUMaHUEM
MaTeMaTU4YeCKOM HayKHh Kak cdepbl 4enoBEUECKOW JesTeTbHOCTH, 3TamnoB €&
pa3sBUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMUU; OBJIAJECHHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISATh INPOEKTHYK) M HUCCIEAOBATEIBCKYHO AECSATEIbHOCTH
VHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YYEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCliCNUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OelCTN8UAMU.

1)  Vuusepcanvmuvie  noznasamenvmvie  Oeiicmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupda;  NpumMeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuii, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKAIIMU, OCHOBAaHUSA JJIsi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH U  MPeoOpPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpUIIATEIbHBIC, C€AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTUBOpeYrs B (aKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX;



npejuiaratb ~ KpUTEpUM  JUISL  BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JleJaTh BBIBOJbI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

e TMPOBOJHUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKIAEHUN (MPSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTh TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaubOoONee MOAXOMAIMMA C Y4ETOM
CaMOCTOATENFHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkue JeHCTBUSA:

e HCIOJb30BAaTh BONPOCHI KaK MCCIENAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIKME IPOTUBOpEUYUE, MpodiIemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIIECHUSI M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHMUI;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTaTh
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora c unpopmanmeii:

e BBIABIATH AchUINUTH MHGOPMAIIUU, JTaHHBIX, HEOOXOJUMBIX JIJII OTBETa
Ha BONPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UWHGDOpPMAIMIO W3  WCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOpPMALIHIO, IPEICTABIATh €€ B Pa3IU4HbIX (HOpMaXx,
WUTIOCTPUPOBATh TpadUUueCcKH;

e OLEHUBATH HaAEXKHOCTD uH(popMaun o CaMOCTOSITEJIbHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie  KOMMYHUKamueHwle Oelicmeusi, 0bOecneuusam

chopMUpoOBaHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uienue:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXJIEHUS B COOTBETCTBHU C
YCJIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUs IO
XOJly PEelIeHUs 3a/1aul, KOMMEHTUPOBATh MOJyYEHHBIN pe3ybTaT;

B X0J1€ 00CY>KIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBI, peraeMoi 3a1a4u, BEICKa3bIBaTh UACH, HAIICJICHHBIC HAa TIOUCK
pPELIEHUsA; COMOCTABIATh CBOM CYXKJIEHHS C CYXICHUSMH JPYTrUX
YYaCTHUKOB JHayora, OOHapy»KMBaTh pa3JIMyue U CXOJCTBO MO3ULUNU; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNUS;
NpEACTaBIATh  PE3YyJbTaThl  pEIIEHHUs  3aJauyd,  HKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHun4ectBo:

3)

NOHMMAaTh W HWCHOJNb30BaTh  MPEUMYIIECTBA  KOMaHJHOM U
VHAMBHUIYaIbHOMN pabOoThI MpHU pPElICHNH YYEOHBIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JAESATENBbHOCTH, IJIAHUPOBATh OPraHU3aLUI0 COBMECTHOU
paboThI, pactpeiesiaTh BUAbI paboT, J0roBapUBaThCs, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYX/1eHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPAMHUPOBaTh CBOM JIEHCTBUS C JPYI'MMH 4JI€HAaMH KOMaH/bI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

Yuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABaTEIbHOW pedJeKcud KaKk OCO3HAHMS
COBEPILIAEMBIX JIEMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB;
BJIAJETh CIOCO0aMU  CaMONPOBEPKH, CAaMOKOHTPOJIA IMpolecca M
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IPH PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIU U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIECICTBUS M3 HHUX MPU PEIICHHUH
r€OMETPUYECKUX 3a/aY.

OneprpoBaTh NOHATHIMU: MAPALIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
Y ITIOCKOCTEM.

KnaccuduumpoBarh B3aMHOE pPACHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPaHHBIA yroj, FpaHd ABYTPAHHOIO Yria,
pedpo BYrpaHHOro yIJia; JUHEMHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPaHHOI'O yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIbIHI
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuja; MpU3MA,
IPSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kkjaccuukanuu (BBINYKJIbIE M HEBBIMYKJIBIE MHOTOMPAHHHUKHU; TPABUIIbHbBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJuICICIUIEAbI).

OneprpoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIMIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

Ctpouth ceyeHUss MHOTOIPAaHHUKOB METOJOM  CJEIOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIMYMH 1O 00pa3aM Wiu
QIrOPUTMaM, TPUMEHSSI M3BECTHbIC AHATUTHYECKUE METOAbl TpU PEIICHUH
CTaHAAPTHBIX MaTeMaTHYECKUX 3a7[a4 HAa BBIUMCIIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMU.

Pemiats 3a1aun Ha HaxOXKJAEHHE T€OMETPUUYECKUX BEJIMYMH IO 00pas3laM Win
aIrOpUTMaM, IPUMEHSS W3BECTHBIE AHAJUTHUUECKUE METOJbl IMpU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKMX 3aJad Ha  BBIYMCIECHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS TOPSIMBIMH, MEXJIy HpPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYTPaHHBIX YIJIOB.



Boeraucnsats 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma,
nupamMuga) ¢ OpuMeHeHueM GOpMyJ;  BBIUMUCIATH COOTHOIICHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00BbEMaMU NOT00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHUU; LEHTP, OCh U IJIIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpejcTaBiICHHYI0 Ha YepTexax U
pUCYHKaXx.

[IpumeHsATh reomeTpuueckue (AKThl MJIA PELICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralOIINX HECKOIBKO IArOB PELIEHUS], €CIIH YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpuMeHsAT, NpOCTEHIIME MPOrpPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTE IIPUMEpPBl MATEMATHYECKMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKWU3HH, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh MONMYYECHHBIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyalluM W TPUMEHATh HW3YyUYECHHBIC TOHSTUS B MPOILECCE IOHWCKA PEIICHUA
MaTeMaTU4YeCKd C(HOPMYJIHPOBAHHON MpPOOIEMBbl, MOJAEIUPOBATh pPEATbHbBIE
CUTyallun Ha S3bIKE T'E€OMETPUHU, MCCIENAOBaTh IOCTPOECHHBIE MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI M TEOpEM, amnmapara anreOpsl; peniaTh
MPaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPUUECKUX BEJINYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMM: I[WIMHAPUYECKAs TMOBEPXHOCTh, 00pa3zyrolue
UUJTUHIPUYECKOM  MOBEPXHOCTH;  IWIMHAP,  KOHUYECKAas  IMOBEPXHOCTD,
oOpa3yromre KOHNYECKONH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

PacrioznaBaTh Tena BpanieHus (IMIHHIP, KOHYC, cdepa U map).

OOBSACHATH CIOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccuduurpoBats B3auMHOE PacnoyioxKeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIApOBOM CIIOM, OCHOBAHHE ILIAPOBOT0O CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOIIAM  TOBEPXHOCTEH  Tell  BpalleHus,
FEOMETPUYECKUX TeJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy ®
OTMHCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalLICHUS.

BbIuncasTh COOTHOIIEHUS MEXIY TUIOMIAIMHU MOBEPXHOCTEH U 00BEMaMHU
MOJA0OHBIX TEJl.



N3o00paxarh u3yyaemble (UIypbl OT PyKM U C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTh CEUECHHUS TEJ BPAIICHUS.

W3BnekaTp, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE JOEHWCTBUSA CIHOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, O0BSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1alo0T.

[IpuMeHATH ITPaBUIIO HapasulesIenuIeaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTrOJd MEXKIY
BEKTOPAMH, CKASIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB U NPOU3BEAECHNUE BEKTOPA HA YMCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJSPHOE TMPOU3BEIAECHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[Tpumenats reomerpuyeckue (HakTbl g PEUICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIAralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUS ITPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemate mpocredmme reoMeTpuyYecKUe 3aJadyd Ha INPHUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amauM Ha [10Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUECKUX BEIMUYUH M0 o0pa3naM WiIH aJropuT™MaMm, NpUMEHss
M3BECTHBIE METO/bI P PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MpoOCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaUTE IIpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IppMEHATh MOJMYYEHHBIE 3HAHMS HA IPAKTHKE: aHAJIU3UPOBATH PEAbHBIC
CUTyallun W IIPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTuyecku CGOPMYJIUPOBAHHON TMPOOJIEMBI, MOJEIHPOBATh peaTbHbBIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIENAOBAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; peuaTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



N N D b

TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n NPOrpamMMbl

BBeneHune B crepeoMeTpurio

IIpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTD IPSAMBIX U IJIOCKOCTEN

[TepnieHUKYISAPHOCTD MPSAMBIX U
IUIOCKOCTEH

VYTI1bl MEXKIY NPSIMBIMU U INIOCKOCTSMHU
MHoOrorpaHHuKu

O06BbEMBI MHOTOIPaHHUKOB

[loBTOpEHME: CeueHus1, pacCTOSIHUS U YTJIbl

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

Koan4yecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHnTtpoibHbIe
padoThbI

— et

IIpakTHyeckue
padoThbI

JuekTpoHHbIe (HU(pPOBLIEL)
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/C503R7VIP

https://m.edsoo.ru/ WT7NSO14T

https://m.edsoo.ru/V6I1 APUCD

https://m.edsoo0.ru/R3SMETBTQ
https://m.edsoo.ru/XPWIUSFB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1IAAMHO3D



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

11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
Ne ni/m
NporpamMMel

Tena BpareHus
OO0BEMEI Tel

BexTops! 1 KOOpAUHATHI B
MIPOCTPAHCTBE

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaunuyecTBO 4acoB

Konrpoabnsie IIpakTHyeckue

B
cero padoTsbI padoThI
12
5 1
10 1
7 1
34 3 0

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/HYOWQLSKQ
https://m.eds00.ru/BO9ORVIYC9

https://m.edsoo0.ru/4ANCL4GOMF

https://m.edsoo.ru/DORV3P725



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Konu4yecTBo yacos
Ne T K
€Ma ypoKa
/i Yp Beero OHTPOJILHBIE

padoThbI

OCHOBHBIC TTOHSTHS
CTEPEOMETPHUU: TOUKA, IpsiMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBua nuzobpaxenus Ha
PHUCYHKAX: U300paKeHUS
IJIOCKOCTEH, MapajuiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTHs: mepecekaronuecs
IUIOCKOCTH, MEPECEKAIOLINECS 1
npsiMas U MI0CKOCTh

TlonsTus: MMEPCCCKAOIMNECCA
IIJIOCKOCTH, IICPCCCKAIOIUECCA 1
InpsAMasd U IJI0CKOCTb

3HaKOMCTBO C MHOTOI'PaHHHKaMHU,
n300pakeHue MHOTOI'PaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIUOHHBIX
gyepTekax

Hauanwsubie cBeneHus o kyoe u
UpaMUE, UX Pa3BEPTKHA U
monaenu. CeueHus
MHOTOI'PAaHHUKOB

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbBIe N (ppoBbIe
o0pa3oBaTe/bHbIE PecypChl

https://m.edsoo.ru/D3VCJ7UN4

https://m.edsoo.ru/NR6VIJYCGK

https://m.edsoo0.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

10

11

12

HavanbHble cBenieHus o kyoe u
UpaMUEe, UX Pa3BEPTKHA U
Mozenu. CeueHust
MHOT'OTPaHHUKOB

IlousiTre 06 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX

IlousiTe 06 aKCHOMATHYECKOM
TTOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

ITousarue 06 akCHOMaTUIECKOM
MTOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUN U
CIEJCTBHS U3 HUX

IlonsiTe 06 aKCMOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUU U
CIIEACTBUS U3 HUX

B3aumHoe pacrnionoxenue
NPSIMBIX B POCTPAHCTBE:
nepecekaronmecs, napauieabHble
" CKPCIIMUBAIOIIUECA IMTPSAMBIC

[TapayenbHOCTH OPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE:
MapajyIeIbHbIE MIPSMbIEC B
MIPOCTPAHCTBE; NapaJIEIIbHOCTh
TPEX MPSIMBIX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J679

https://m.edsoo.ru/ITUTWEKR5Q

https://m.edsoo.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

13

14

15

16

17

18

19

20
21

22

23

24

[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapamienbHOCTb IPSIMOU U
IIJIOCKOCTH

VYTIubl ¢ COHANPaBICHHBIMU
CTOpPOHaMHU

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE
[TapamienbHOCTh IIIOCKOCTEM:
napajelibHble IIOCKOCTH

CaolicTBa napamieabHbIX
IJIOCKOCTEN

[Ipocreiiire npocTpaHCTBEHHbBIE
(GUrypsl Ha TIOCKOCTH: TETPAdIP,
KyO, mapaenenumnesa
[Toctpoenue ceuenuit
[Toctpoenue ceuenuit
KonTponbhas pabota no teme
"[IpsiMbIe ¥ TIIIOCKOCTH B

npoctpaHcTse. [lapaniensHOCTh
MPSIMBIX U IIJIOCKOCTEN"

[TepnieHAMKYIAPHOCTD MPAMOUN 1
TUIOCKOCTH: TIEPIEHAUKYIISIPHBIE
IpsIMbIE B TIPOCTPAHCTBE

[IpsimMble napajieabHbIe U
NEPIECHIUKYIISIPHBIE K INIOCKOCTH

https://m.edsoo.ru/PO5J6D23U

https://m.edsoo.ru/LLJAVHVBW

https://m.edsoo.ru/KGIMS8OEUK

https://m.edsoo.ru/24LVWHOVE

https://m.edsoo.ru/BUSTQI9HZT

https://m.edsoo.ru/0KQQK2ABA

https://m.edsoo.ru/MRT13XP79

https://m.edsoo.ru/DI3AX0O5J8
https://m.edsoo.ru/20GC3ZP9P

https://m.edsoo.ru/BI4O5QJEB

https://m.edsoo.ru/RN45YBO&SR

https://m.edsoo.ru/32MXRZDDL



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

26

27

28

29

30

31

32

33

34

[Ipsimble mapasienbHble U
MEePIEeHIUKYIISIPHBIE K TIIOCKOCTH

[Ipu3Hak nepneHaAuKyISIpHOCTH
MPSIMOM U TUIOCKOCTH

[Ipu3Hak nepnesauKyIsIpHOCTH
HIPSIMON U TUIOCKOCTH

Teopema o npsimoit
NEPIECHIUKYISIPHON MIJI0CKOCTH

Teopema o npsimoi
MEePIEHANKYIISIPHOM TJIOCKOCTH

Teopema o npsamoi
NEPIEHIUKYISIPHOMN INIOCKOCTH

[lepnieHquKyAsp ¥ HAKIOHHBIE:
paccTostHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 IIJIOCKOCTH

[lepnieHauKyAsIp ¥ HAKIIOHHBIE!
paccTosiHue OT TOYKH J0
IJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

[lepnieHauKyAsIp ¥ HAKIOHHBIE:
paccTosiHue OT TOYKH J0
IJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

[IepnieHauKyIsp ¥ HAKIIOHHBIE!
paccTositHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K 14

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOHI1

https://m.edsoo.ru/81RSKUS5RJ

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY 7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

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



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

36

37

38

39

40

41

42

43

44

VYTrabl B IpOCTPAHCTBE: YTo
MEXAy IPSIMOM U IIIOCKOCTHIO

JIByrpaHHBIN yroJ, TUHEHHBIN
yTOJ1 IBYTPaHHOTO yIJia
JIByrpaHHBIN yroJ1, TUHEHHBII
yroJj ABYTPaHHOIO yIJia

[lepnieHAUKyAIPHOCTH
IJIOCKOCTEN: MpU3HAK
NEPIEHIUKYIISIPHOCTH IBYX
IIJIOCKOCTEN
[IepnieH UKy IIPHOCTH
IJIOCKOCTEN: MpU3HAK
NEPHEHANKYISIPHOCTU ABYX
IIJIOCKOCTEN
[lepnieH UKy AIPHOCTH
IIJIOCKOCTEMN: IPU3HAK
NEPHEHANKYISIPHOCTH ABYX
IJI0CKOCTEN

Teopema o Tpéx
MEePIEeHIUKYIIsSIpax
Teopema o Tpéx
MEPIEHIUKYIISIpax
Teopema o Tpéx
NEPHEHANKYISIpax

Kontponbhas paboTa mo Temam

"IlepnieHAUKYIAPHOCTD MPSIMBIX U

Al

mrockocteil" u "YTiael MexIy
HNPSIMBIMU U TUIOCKOCTAMU"

https://m.edsoo.ru/PSFIXUA1I

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0OZZYZC7

https://m.edsoo.ru/YRQDSMI9NH

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2

https://m.edsoo.ru/OWS5LZIRVZ

https://m.edsoo.ru/OP44KE54N

https://m.eds00.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

48

49

50

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOIOTPaHHUKA

[Ipu3ma: n-yronbHas npusma;
TpaHd ¥ OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAs IPU3MBIL;
OOKOBas U MOJTHAs! TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen,
PSIMOYTOJIbHBIN
napauiesienuIe] ¥ ero CBoicTBa

[Inpamuia: n-yrospHast
NMpamuia, TpaHu U OCHOBAaHUE
MpaMu/ibl; OOKOBas M MOJIHAs
NOBEPXHOCTb TUPAMHU/IBL;
IIpaBWIbHAS U yCEUEHHAs
nupamuaa

[IpaBusibHBIE MHOTOTPAHHUKHU:
HOHATHE NIPABUIIBHOTO
MHOT'OTpaHHMKA; PaBUJIbHAS
IIpU3Ma  NpaBuibHas MUPaAMUAA;
IIpaBWIbHAs TPEYTroabHas
NMpaMuia ¥ NpaBUIbHBIN
TETpadap; Kyo

[IpencraBnenue o NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’ap,
JOJIEKA3P U UKOCASIP.

https://m.edsoo.ru/LSFTEZ8QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

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

https://m.edsoo0.rt/LWNGFZTWE

https://m.edsoo.ru/06SHO02IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

51

52

53

54

55

56
57
58
59
60
61
62

CummMeTpus B TPOCTPAHCTBE:
CUMMETPHUS OTHOCUTENBHO TOUKH,
NPSIMOM, TUNIOCKOCTU. DJIEMEHThI
CUMMETpHUH B IUPAMUJIAX,
ImapaJurejacnuiceaax, mpaBuJIbHbIX
MHOTr'OrpaHHUKax

Boruncnenue sneMeHToB
MHOTOTPaHHHUKOB: p&Opa,
JMaroHalu, YTJIbl

[Tnomaas 60KO0BOM MOBEPXHOCTH
Y TIOJTHOM TOBEPXHOCTH MPSIMOU
IPU3MBL, TUIOIIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBO MOBEPXHOCTH
MIPSIMOM IIPU3MBI

[Tmomranb 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIHHON
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN
OOKOBOI TOBEPXHOCTH
YCE€UEHHOU MUPAMUIBI
KonTponbhas pabota no teme
"MHororpaHHuku"

[onsarue 06 0O6BEMeE

O0BEM TUpaMUIBI

O06bEM upaMuIbl

O06BbEM TUpaMHuIbI

O06BEM TUpaMuIBI

O06BEM npu3MBbI

O06BEM IPU3MBI

U GG N G (G U (GG GHIEG ey

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4MN760

https://m.eds00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60

https://m.edsoo.ru/VHYNJOMQD

https://m.edsoo.ru/GM1LC394G
https://m.eds00.ru/B307P8WTC
https://m.edsoo.ru/PQZIED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/OHRFO2LCT
https://m.edsoo.ru/YEQP637ZD4
https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63 O06BEM TIPU3MBI

KonrtponsHas pabota o teme
"O6BEMBI MHOTOIPaHHUKOB"

64

[ToBTOpeHME, 0600IIEHNE
65 CHCTEMAaTH3aLMs 3HAHMIA.
[Toctpoenue ceuenuii B

MHOTI'OI'paHHUKC

[ToBTOpeHME, 0600IIEHNE
CHCTEeMAaTH3alKs 3HAaHHH.
Beluucnenue paccTosHUA: MEXIY

66 JBYMsI TOUKaMH, OT TOUYKH 10
MPAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXKy CKPEIIMBAIOIIUMUCS
MIPSIMBIMHU

67 Hrorosast KOHTpOJIbHAs paboTa

[ToBTOpeHue, 0600IIEHNE
cHUCTEMaTH3aIMs 3HAHHM.
Brrurciienue yriioB: Mexmay

68 CKPELIMBAIOIINMHUCS TIPSIMBIMH,
MEXIy IPSIMOM M TIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXKTY
IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

https://m.edsoo.ru/FIMQW6KFT

https://m.eds00.ru/23S50I80N

https://m.edso00.rt/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0A9U

https://m.edsoo.ru/X7CJUSLO0



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KUIACC

KosmnuecTBo yacos
Ne Hara
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bceero

DJIeKTPOHHBIe N (ppoBbIE

Cdepa u map: ueHTp, paauyc,
JIMaMeTp; TUIOIIAIb
MMOBEPXHOCTHU cepbl
B3aumHoe pacnonoxenue
cdepsl U IIOCKOCTH;
KacaTelbHasl MJI0CKOCTh K
cdepe; maowaab chepsl
N3o6paxenue chepsl, mapa Ha
miockoct. CedeHus 1apa

Hunuaapudeckasi MOBEPXHOCTD,
o0pa3yronye HUIHHIPHIEeCKON
MOBEPXHOCTHU, OCh

UUJIUHIPUYECKON MOBEPXHOCTH

Hunuuap: ocHOBaHUS U OOKOBas
MOBEPXHOCTH, 00pa3yromas u
0Cb; IJIOLIAAb OOKOBOM U
MOJTHOW MOBEPXHOCTH

N3o0paxenue muanHapa Ha
mockocTH. Pa3zéprka
mnHapa. CeyeHus MUIuHApa
(TITOCKOCTHI0, TTapaljieIbHOM
WJIH TIEPIICHAUKYIISIPHON OCH
UUATTUHIPA)

padoThbI

padoThI

H3yYCHUA

o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CHIJ

https://m.edsoo.ru/YCMWC4M31

https://m.eds00.ru/QDCF8UGXE

https://m.edsoo.ru/8516BBEQ7

https://m.edso0o0.ru/WO0JR979V9

https://m.edso0o0.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

10

11

12

13

14
15

Konunueckasi moBepXHOCTb,
o0pa3yrolme KOHHIEeCKOM
MOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOM MOBEPXHOCTHU

Konyc: ocHOBaHue u BepvHa,
o0pas3yroIas U 0Ch; IIOMIAIb
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
00pa3yrolue 1 BHICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

N3o6pakenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIO0CKOCTHIO,
napauleIbHOH OCHOBAHHUIO, U
IUTOCKOCTBIO, MTPOXOISIIEH
yepe3 BEPIINHY)

KomOuHarust Ten BpameHust u
MHOTOTPaHHHKOB
MHOrorpaHHuK, ONMCaHHbIN
okoo cepsr; chepa,
BITMCAHHAs: B MHOTOTPaHHHK HJIH
B TEJIO BpaIllEHUS

[Monstre 06 06bEMe. OCHOBHEIC
CBOMCTBa 0OBEMOB TEIT

O0BEM nUIMHIpA, KOHYCa

O06BEéM mapa u mionaas cheps

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo0.ru/Q4EUBB6GT

https://m.eds00.ru/80VNITU20

https://m.edsoo.ru/OPVICKUYU

https://m.edsoo.ru/4VHGTY X8F

https://m.edsoo.ru/RMYYISTLP

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

https://m.edsoo.ru/W8TGNS5Z799
https://m.edso0o0.ru/G7TAYCMOTT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
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17

18

19

20

21

22

23

24

25

ITomoOubIe TENA B
npoctpaHcTBe. COOTHOIIEHUS
MEX1y TUIOIIA MU
MOBEPXHOCTEH, 00BEMaMHU
MOJIO0HBIX TEJ

KonTponbnas pabora no temam
"Tena Bpamenus" u "O0beMbl

"

TCII

BekTop Ha miockocT U B
MIPOCTPAHCTBE

CrnosxeHue ¥ BBIYMTAHNE
BEKTOPOB

VYMHOXEHTE BCKTOpA Ha YUCJIO0

PasnoxeHne BekTopa 1o TpéM
HCKOMIIIAHAPHBIM BEKTOPaM.
[IpaBuno nmapamnenenunena

Pewrenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IPaBUJI IEUCTBUI
C BEKTOpaMu

KoopanHatHO-BEKTOPHBIN
METOJ IPU PELICHUHN
F€OMETPUUYECKHX 3a/1a4

[IpsmoyrompHas cuctema
KOOpIMHAT B MIPOCTPAHCTBE.
Koopaunats! BekTOpa.
[Ipocreiimme 3agauu B
KOOpAUHATax

VYron Mexy BEKTOpaMH.

https://m.edsoo0.ru/4NO4FYUUX

https://m.edsoo0.ru/KCOMHJSWW

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI|1

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPUS5

https://m.edsoo.ru/BBII39Z27U

https://m.eds00.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
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28

29

30

31

32

33

CxansgapHoe Npou3BeICHHE
BEKTOPOB

Brpluucnenue yrios Mexay
MPSMBIMU U TUIOCKOCTSIMHU

KonrtponbHas pabora o teme
"BeKTOpbl M1 KOOPAUHATHI B
npocrpaHcTae”

[ToBTOpEeHME, 0600IIEHNE 1
cucTeMaTH3alys 3HaHUH.
OcHoBHbIE GUTypHl, HaKTH,
TEOpPEMbI Kypca IUIaHUMETPHH

[ToBTOpEeHME, 0600IIEHNE 1
cHCTeMaTH3anus 3HaHUH.
OcHoBHbIE GUTYpHI, HaKTH,
TEOPEMBbI Kypca IUIaHUMETPHH

[ToBTOpeHme, 0600mIEeHNE 1
cHUCTEMaTH3aIMs 3HAHHM.
3a1auu MIaHUMETPUU U METOIBI
WX pelICHUs

[ToBTOpeHue, 0600mIEeHNE 1
cUCTEeMAaTH3aInsI 3HAaHWH.
3aaun MIaHUMETPUH U METOTBI
WX pelIeHUs

[ToBTOpeHnue, 0600IIeHNE U
CHCTEeMAaTH3aIus 3HAHU.
OcHoBHbIE GUTYpPHI, (PaKTHI,
TEOpPEMBI Kypca CTepeOMEeTPHH

Wrorosas koHTposibHas paboTa

https://m.edsoo.ru/EGRV3NF&4

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo0.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo.ru/ZY6BYLY7W

https://m.edsoo.ru/VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

[ToBTOpeHME, 0600IIEHNE 1
cUCTEMaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34 1 https://m.eds00.ru/70QSTDCAP

34 3 0


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




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOMH OBEPA30OBATEJBLHOW TPOT'PAMMBI

10 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.11

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

I'eomerpus

OnepupoBarh NOHATUAMU: TOUKA, IPSAMAasi, INIOCKOCTb

IIpuMeHTh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU
reoMeTpPUUYECKUX 3a7a4

OHGpI/IpOBaTI) IMOHATUAMU: MNAPAJUICIIBHOCTE MW MNCPIHCHIAUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN

KnaccuduuupoBarh B3auMHOE pacroioKE€HUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TPaHHU JIBYIPaHHOIO YIJIa,
peOpo ABYTpaHHOIO yria, TMHEHHBINH yroil ABYIPAaHHOIO yIiia, FpagaycHast
Mepa ABYIPaHHOTO yria

OHCpI/IpOBaTB MOHATHUAMU: MHOI'OIpaHHUK, BLIHyKJII:Iﬁ n HGBBIHyKJII:IfI
MHOTOI'PaHHMK, 3JIEMEHTBl MHOTOTPaHHUKA, MPaBUJIbHBIA MHOTOI'paHHUK

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IUpaMuia, NpusMa,
NPSMOYTOJIBHBIN Mapajuienenumnes, Kyo)

KnaccuduimpoBath ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHUS Ui
KJ'IaCCI/I(bI/IKaI_II/II/I (BI)IHYKJ'IBIC n HEBBIITYKJIIBIC MHOTI'OIr'paHHUKH,
[IPaBWIbHbIE MHOTOTPAHHUKH, TIPSIMBIE M  HAKJIOHHBIE IIPU3MBIL,
napasuiesenune/ibl)

OHCpI/IpOBaTB IIOHATUAMMU: CCKyIliasa IINIOCKOCTBD, CCUCHHC
MHOT'OI'PaHHHUKOB

OOBACHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHKOB,
UCIOJB3Ys METOJ, CIE/I0B

CTpOI/ITI) CCUCHUA MHOI'OIpaHHHUKOB MCETOJAOM CJICAOB, BBIIIOJHATD

(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BHJI CBEpPXY, COOKY, CHH3Y

Pemrate 3aa41 Ha HAXOXKIACHUC TCOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
W aJIrOpuTMaM, IMPUMCHSSA U3BCCTHBLIC AHAJIUTHUYCCKUC MCETOMbI IIpH
pe€ICHMKU CTAHAAPTHBIX MATEMATUYCCKHUX 3aJad Ha BBIYMCIICHHC
paCCTO}IHI/II‘/’I MCXKAY ABYMS TOYKaMH, OT TOUKHU OO HpﬂMOI\/’I, OT TOYKH JO

IIOCKOCTH, MEKAY CKPCIIUBAIOIMMUMHUCSA IMPAMBIMHA

Pemrate 3aa4i Ha HAXOXKIACHUC TCOMECTPUUYCCKUX BCIUYHH I10 06pasuaM
W aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOJbI IIpH
PEIICHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BBIYHUCICHHUC YIJIOB
MCKAY CKPCIIUBAIOMIMMHCA TIPAMBIMH, MCKIAY HpHMOﬁ 1 IJIOCKOCTBIO,

MCKY INIOCKOCTSAMMU, IBYI'PAaHHBIX YI'JIOB

Beruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOIICHUS
MEXKITY MJI0IAJIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX

MHOI'OI'PaHHHUKOB

OHepI/IpOBaTB IOHATHUAMU. CUMMETPHUA B IIPOCTPAHCTBE, LECHTP, OChb U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI

W3BnekaTth, mpeoOpa3oBbIBATb U HHTEPIPETUPOBATh HHQPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, MpeACTaBICHHYIO Ha

YepTekax U pUCYHKax

HpI/IMCHHTB reoOMCTPpHUICCKUC (I)aKTBI I peICHUS CTCPCOMETPUUCCKUX
3aaa4, MOpearojJararomux HECKOJbBKO IIaroB pClcCHUs, €CJIN YCIOBUA

NPUMCHCHUA 3a/IaHbI B SIBHOM (I)OpMC

HpI/IMCH}ITB HpOCTCfII.HHC nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPEOMECTPUICCKUX 3a/1a4

[IpuBOAUTE MpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOLIE U

JKU3HHU, PACIIO3HABATDL IIPOABJICHUC 3dKOHOB I'COMCTPHU B HCKYCCTBEC

ITpuMeHATH MosTydeHHbIE 3HAaHKSI Ha IPAKTHUKE: aHAJIM3UPOBATh peallbHble
CUTyallud M NPHUMEHATh HU3YyYEHHbIE IMOHATHS B IIpOLEcCe IOMCKa
pereHus MaTeMaTHYeCKU chopMyIMPOBAHHON pooJIeMBl,
MOJIETUPOBATh peajbHbIE CUTYyallMd Ha SI3bIKE T€OMETPUHU, HCCIEIO0BAThH
MIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHHEM I€OMETPUYECKUX MOHATHH U
TEOpeM, amrnapara aiareopbl, pemaTh NPakTUYECKUe 3a1a4H, CBSI3aHHbBIE C

HaxXO0XKXACHUCM I'COMETPUICCKUX BECIINYNH



11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpa3oBanus

I'eomerpus

OnepupoBaTh HOHATHAMHU: [HIMHIPUYECKasi TOBEPXHOCTh, 00pa3yromye
[WJIMHIPUYECKON TOBEPXHOCTH, IMIMHJIP, KOHMYECKas HOBEPXHOCTH,
oOpasyiolie KOHHUYECKOH  TOBEpPXHOCTH, KOHYC, cdepudeckas
HOBEPXHOCTh

PacniosnaBath Tena BpameHus (LMIMHADP, KOHYC, cdepa u map)
OOBSICHATDH CITOCOOBI MOTYUEHUS TeJl BpallleHus

KnaccudummpoBars B3auMHOE pactoyiokeHHe cephl U IIOCKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHUE IIAPOBOIO CJIOSI, BHICOTA
IIAPOBOTO CJIOs, IAPOBOM CEKTOP

Boraucnare 00bEMBI M IIIOUIATM  TOBEPXHOCTEH TEN  BpallEHUS,
TeOMETPUYECKUX TeJl C TPUMEHEeHnEM (Gopmy

OmnepupoBaTh TMOHATUSAMU: MHOTOTPAHHHK, BIIMCAaHHBIH B cdepy H
OTIMCaHHBII OKOJIO cdepsl, chepa, BMMCaHHAS B MHOTOTPAHHUK HJTH TEJIO
BpaIICHUS

BBIUUCIIATE  COOTHOIICHWST MEXIy IUIOIMAASMU TOBEPXHOCTEH W
00BbEMaMU TOAOOHBIX TET

N300paxkaTh n3ydaemble GUIYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKHM W3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpAIICHUS

W3BnekaTh, MHTEPIPETUPOBATH U MNpPeoOpa3oBHIBaTh HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, INPEICTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumensTh TeOMeTprUecKUe (AKTHI UTSI PEHICHUS CTEPEOMETPHUECKUX

3ala4d, IMpcAnojiaratommx HECKOJIbKO NIIaroB peuIcHHdA, CCJIN YCJIOBHA

NpUMEHEeHHUs 3aJ]aHbl B IBHOH popme

OHepI/IpOBaTL IOHATHUEM: BEKTOP B IPOCTPAHCTBC



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BBINONHATE OCUCTBUS CIIOKEHHS BEKTOPOB, BBIYMTaHHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpa Ha YHCIIO, OOBACHATh, KAKUMU CBOMCTBAMU OHHU
o0nagaroT

IIpuMeHATH PaBUIIO MapaUICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB
OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl  MEXKIy BEKTOpaMH, CKAISIPHOE IPOU3BEACHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI

Haxonute cymMMy BEKTOPOB M IPOW3BEIEHUE BEKTOpPAa HA YMCIIO, YTOJl
MEXIy BEKTOPAaMHM, CKAIIPHOE IPOU3BEIACHUE, PACKIIAIBIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3azaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pewate mpocreiiine reOMETpUYECKHE 3aJadyd  Ha [PUMECHEHHUE
BEKTOPHO-KOOPAUHATHOI'O METO1a

Pemate 3aa4ru Ha 1O0Kas3aTCJIbCTBO MATCMAaTHYCCKUX OTHOIIICHUH U
HaXO0XACHUEC I'COMCTPUUCCKHUX BCIWYHH IIO 06pa3uaM Wik aJlrOpuT™Mam,
IMPUMCHSAA HU3BCCTHBIC METOJBI npu peIICHUA CTaHAAPTHBIX

MaTE€MaTHYECKUX 3a/1a4

[IpuMeHATh NpOCTEHIIME NPOTrPAMMHBIE CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
[IpuBOANTE MpPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACIIO3HABATh IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH TONIydeHHBIE 3HAHMS HaA IIPAKTHKE: AHAJIU3UPOBATH
pEaJIbHBIE CUTYallUM W IPUMEHATh W3YUYEHHBIE IOHATHA B IIPOLECCE
MOWCKA pEIICHUS MaTeMaTH4ecKu CHOPMYyITUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh PEAJIBHBIE CUTYallud Ha SI3bIKE F€OMETPHUH, MCCIEA0BAThH
IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUYECKUX IOHATHU U
TeopeM, armnapara ajreOpbl, penarh NpakKTUYECKUE 3a1a4M, CBSI3aHHbIE C

HaXOKIACHUEM IrCOMETPUICCKUX BEJINYINH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

OCHOBHbBIE TNOHATUS CTEpeOMeTpuHu. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  TOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

B3aumHOe  pacmojokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€peceKarolIuecs,
napajulefibHble U CKpeluBaromuecs mnpsmble. [lapamienbHOCTb NpsAMBIX U
IUIOCKOCTEHl B  NPOCTPAHCTBE: MApaJUIeNIbHBIE IpsIMble B  INPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIIPaBJIICHHBIMM CTOPOHAaMH, YroJl MEXIY MpsAMBIMM B  IIPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEHN: MapajuleIbHble MIIOCKOCTH, CBOWCTBA MapaliebHbIX
iockocteil. Ilpocreiiiue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETpPa’Jp,

Ky0, napaJijiesienumne, NoCTPOeHne CeUeHn

[lepneHUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPIEHAMKYJISAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE TIApaJUICIbHBIE U NIEPIEHAUKYJIIIPHBIE K INIOCKOCTH, TPU3HAK
NEePIEHAUKYIISIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHANKYIIPHOU
IUIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YroJl MEXAYy TMPAMOM M IUIOCKOCTBIO,
JBYIPAaHHBIA yTOJI, JIMHEHHBIM Yrojg JAByrpaHHoro yria. Ilepnennukynsap u
HAKJIOHHBIE: PAaCCTOSIHME OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 0
TUIOCKOCTH, TPOEKIUS (UTypBl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTD TUIOCKOCTEH:
IpPU3HAK  TNEPHNEHAMKYISIPHOCTHM  ABYX  Iniockocteil. Teopema o  Tpéx
MEePIEHIUKYISIPAaX

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIC D3JIEMEHTHl MHOIOTPAHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKHU, pa3BEpTKa MHororpaHHuka. llpusma: n-yrospHas
npu3Ma, TpaHU M OCHOBAaHMsI MPU3MBI, NpsMas U HaKJIOHHas MPU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapamuienenunen, npsMOyronbHbIN NapajuIeIenuIe]
U ero cporcrtsa. [lupamuaa: n-yroipHas nupamuaa, TpaHd U OCHOBAHUE MTHPAMUIBI,
OoKOBast M IOJHAsE MOBEPXHOCTh MUPAMUBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

D1€eMEHTHI INpu3Mbl U MMHUPaAMHBL. HpaBI/IJ'IBHI)IC MHOTI'OIrpaHHUKH: TIOHATHC



7.5

7.6

7.7

IIPABWJIBHOTO MHOTOTPAaHHMKA, INpaBWibHAs NpU3Ma W IpaBWIbHAS NHpaMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMMpaMUa M IPaBWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpPaBWIBHBIX MHOTOTPAHHMKAX: OKTAa’Ip, AOACKa’aAp M ukocadapyrue CedeHus

MMPU3MBbI 1 THPAMUIBI

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CHUMMCTPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
INIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUJax, MapajuiCJICIruIcaax, mpaBUiIbHbIX

MHOT'OI'paHHHUKax

Bbluuciienue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriuel. Ilnomansb
OOKOBOIl TOBEPXHOCTM U IIOJIHOM MOBEPXHOCTH MPSIMOW MPU3MBI, IUIOIIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMON npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTU NPABUIBHOM NHPAMHIBI, TEOpeEMa O IUIOMIAIH

yceuéHHoi nupamuabl. [lonarue 06 06béme. O6BEM nUpaMubl, IPU3MbI

HOI[O6HBIC T€JIa B IIPOCTPaHCTBE. CooTHoIICHUSA MCXKAY IUIomagsaMu HOBerHOCTeﬁ,

00bEMaMU TTOTOOHBIX TENI

11 KJIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

I'eomerpus

[MunuHapuyeckasi MOBEPXHOCTb, 00pa3yIolIie HUINHAPUIECKONW MOBEPXHOCTH, OCh
WIMHIPUYECKONH TOBEpXHOCTH. L[MmuHAp: OocHOBaHWS W OOKOBas MOBEPXHOCTb,
o0pasyromiasi ¥ 0Ch, IJIOMAs OOKOBOW M MOJTHOU MOBEPXHOCTH

Konuueckasi moBepXHOCTh, 00pa3yIonIie KOHMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKol moBepxHOocTH. KOoHyc: ocHOBaHHME W BeplInHa, oOpa3yromias U OcCh,

ionaab OOKOBOIl M TOJTHOW MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyiouiue u

BBICOTA, OCHOBaHUs U OOKOBasi TOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, IMaMerp, IIoaab MOBEPXHOCTH cdepbl. B3aumHoe
pacrosiokeHre cepbl U INIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIoImab
cepsl

N300paxeHue Tea BpalleHus Ha MI0CKocTH. Pa3BépTka nunuHApa U KOHyca
KomOuHanuu Tten BpalieHus ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, ONUCAHHBIN
oKoJ10 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHUK, WM TEJIO BPAILICHHS

[Tonsitue 00 00bEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Mapayienenumnena u ciueactsus u3 He€. OOBEM 1MIHMHIpA,

KoHyca. O0bEM 1apa u miouanb chepsl



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS  MEXAY  IUIOMIAIIMHU

MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TEN

Ceuenust uunuHzApa (mapajuleIbHO U HEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY ), CEUEHUS LIapa

Bextop Ha miockoctd W B mpoctpaHcTBe. ClI0O)KEHHE M BbIUMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PasnoxeHue BeKTopa 1Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

IIPUMEHCHUEM ITPaBUJII HeﬁCTBHﬁ C BCKTOpaMHu

[IpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTopa.
[Ipocreitmue 3agaunm B KOOpAWHATAX. YTOJN MeEXay BekTopamu. CranspHOe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yriioB Mexay NpsIMBIMH U TUIOCKOCTSIMH.

KOOpZLI/IHaTHO-BeKTOpHLII\/'I MCTOI IIPpU PCIICHUU I'€OMECTPHUICCKUX 3adaY



IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIEI'O OBPA3OBAHMUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrpaMMbl CPeHEro 0011ero
o0pa3oBaHus

BiageHue meromamMu J0Ka3aTenbCTB, AJITOPUTMAMHU PELICHUS 3a7ady;
yMeHHe (OopMyIMpoBaTh U ONEPUPOBATH MOHATUSMHU: OIpeeSICHUE,
aKCHOMa, TeopeMa, CJICACTBUE, CBOMCTBO, IPU3HAK, OKAa3aTeNIbCTBO,
paBHOCUJIbHBIE (DOPMYIMPOBKU; IPUMEHSATH UX; YMEHUE (HOPMYIUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ MAaT€MAaTHYECKOW WHIYKLHNH;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYKAEHUA IIpU PELICHUHM 3a1ad,
OLICHUBATh  JIOTMYECKYH)  IIPaBUJIBHOCTb  PACCYKICHUN;  YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, OIEepaluu Hajl
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs OIMCAaHUs PEANIbHBIX IPOLECCOB U ABJICHUM U IIPU PELICHUN
3aja4, B TOM 4YHCIE M3 JAPYrUX YYEOHBIX MPEIMETOB; YMEHHE
ONepHpOBATh MOHATUAMM: Ipad, CBA3HBIN rpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OINUCBHIBaTh Tpadbl Pa3INnIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh l"pa(bbl IIpHu pCHICHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIIO, LIEJIO€ YHCIIO,
CTEINEHb C LEJIBIM II0KA3aTesIeM, KOPEeHb HaTypalbHOM CTEIIEHH, CTEIIECHb
C palMOHAJIbHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEJIBHBIM
nokaszateneM, JorapudM UHClIa, CHHYC, KOCHHYC U  TaHTEHC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOIYJIIO, PalMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  LEJBIX,
palMOHAIbHBIX, JCHCTBUTENBHBIX UYHCEI; YMEHHME HCIIOJIb30BaTh
IIPU3HAKU JI€IMMOCTH, HAaUMEHBIIMKA OOIIMI AETUTENIb U HauMEHbIIEe
oO1miee KpaTtHoe, aaropuT™ EBKiIMIa MpH pelieHuy 3a/1ad; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMM  CUYUCJICHHUS;  yMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAUYE€HUI M NpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETIEHSIMH H JiorapupmMamu, Mmpeodpa3oBaHusi APOOHO-PANMOHATHHBIX

BBIpa)KeHI/Iﬁ; YMCHHEC OICPUPOBATH IMOHATHAMU: NOCICAOBATCIIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpudecKas Iporpeccus,
OeckoHeuyHO yObIBaroIias TeOMETpUYEcKass MpOrpeccus; yMEHHE
3aJjaBaTh M10CJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMysn; yMEeHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U apryMEHT KOMILJIEKCHOTO
yuciaa, ¢GopmMa 3amucHd  KOMIUIEKCHBIX ducel  (reoMeTpudeckas,
TPUIrOHOMETpHUYECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apupMeTHYeCKre IEHCTBUS C KOMIUICKCHBIMH YHCIaMH; HPUBOAUTH
IpUMEphl  WCIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpOBaThH
HNOHATHAMM: Marpuma 2x2 u  3X3, OIpeneiauTeNb  MaTpULBL,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIUTECIIA

VYmenue OIICpHUPOBATH IMOHATHUAMU. pPaAllMOHAJIBHBIC, HWPpalWOHAJILHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(I)MI/I"IeCKI/Ie, TPUTOHOMCTPUYICCKUC
YpaBHCHHUA W HECPABCHCTBA, HUX CHUCTCMbI, YMCHUC OICPUPOBATH
HOHATHUAMU. TOXIACCTBO, TOXKICCTBCHHOC npeo6pa3OBaHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHfI, HCpPAaBCHCTB U CHUCTECM; YMCHUC PCIIATL YPABHCHUA,
HEPaBCHCTBA W CHUCTEMBI C IMOMOIIBIO PA3JTMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA U CHUCTCMbBI C TMApaMCTPOM; IIPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCEMBI I PCIICHHUA MATCMATHUYCCKUX

3aa4 U 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOf/'I KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMM: (QYHKLIUSA, YETHOCTh (DYHKIUH,
NEPUOIMIHOCTD (PYHKIIMH, OTPaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTbH
¢byHKIMH, 3KCTpeMyM (YHKIMH, HauOoJbIlllee U HaMMEHbIIee 3HaUeHUs
(GYHKIMU Ha IPOMEKYTKE, HEMIpephIBHAS (DYHKITHS, aCHMOTOTHI rpaduka
¢GbyHKIMH, TepBas ¥ BTOpas MPOU3BOJHAS (YHKLNHU, T€OMETPUUECKUNA U
¢u3nveckuif CMBICT TPOM3BOTHON, NEpBOOOpa3Has, OIMpeneTEHHBIN
MHTErpaj; yMEHHME HaXOJIUTh ACUMOTOTHI Tpaduka (QyHKUUH; yYMEHHE
BBIYUCIIATh  NPOU3BOJAHBIE CYMMBI, IIPOMU3BEICHUSA, YAaCTHOTO H
KOMIIO3ULIUN (YHKLUH, HAXOJUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
(GyHKIMK; yMEHHE HAaXOIUTh NPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCHOJIb30BATh MPOU3BOAHYIO MJIs HCCIEAOBaHUS (YHKUHUH,
HaXOJIWTh HAWOOJBININE M HAWMEHBIINE 3HAYCHUS (YHKIHW; CTPOHUTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHUEM ammapaTa MaTeMaTHYeCKOTro
aHaIM3a; IPUMEHATH IPOU3BOJIHYIO JUISI HAXOXKICHUS HaWJIydIlero

peuieHus B HNPHUKIIAJAHBIX, B TOM YHCJIIC COLHUAIIbBHO-DKOHOMHWYCCKUX U



bU3MYeCKUX 3a7av4ax; HaXOAUTh TUIOMAAN M O0BEMBI QUTY C MTOMOIIBIO
I/IHTCFpaJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MO,Z[GJII/IpOBaHI/I}I C

nmomoInbio auddepeHuaIbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: Tpapuk QYHKIUH, oOpaTHas
(byHKUMS, KOMIO3UIMS (YHKUUH, JuHEHHas (yHKIMs, KBaJIpaTH4Has
byHKIMS, panroHanbHas byHKIMS, CTEIIEHHAs byHKIWMS,
TPUTOHOMETpUYECKHEe  (PYyHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, MOKa3aTelbHass W Jorapupmuueckas (yHKUUU; YMEHUeE
CTPOUTH TpapUKH HM3YYEHHBIX (YHKLUH, BBIIOJIHATH IMpeoOpa3oBaHUs
rpaduKoB (YHKIIHHI, UCTIONB30BaTh TpadUKU ISl U3YUEHUS IPOIIECCOB U
3aBUCUMOCTEH, MpHU pellleHUH 3ajad U3 APYTruxX Y4eOHBIX MPEIMETOB U
3aJla4 U3 peaibHOM MKU3HU; BhIpakaTh (JOPMyJIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCIIOJIBb30BaTh CBOMCTBA U rpapuku (QyHKOMH Ui
pellleHrs] ypaBHEHUH, HEPABEHCTB U 33Jau C MapaMeTpaMu; n300paxarb
Ha KOOpAMHATHOM IUIOCKOCTM MHOJKECTBA pEIICHUH YypaBHEHMI,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/laddl Pa3HbIX TUIOB (B TOM YHCIE Ha
IPOILIEHTHI, JOJM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33J1a4¥ U3 00JIaCTH YIpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHAHCAMH); COCTaBJIATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCJIOBUIO 3a/a4yd, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJIbTAaTOB; yMEHUE MOJEIUpPOBaTh
peanbHble CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTAaBJIATH BBIPAXKCHUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOTYUSHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTnueckoe, MeuaHa,
HauOoJbllleE W  HauMEHbIIEe 3HA4YeHWs, pa3Max, JUCHEepCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
MHTEPNPETHPOBATh WH(GOPMAIHMIO, TPEICTABICHHYI0 B TalnHIax, Ha
auarpaMmax, rpaukax, OTpa)xarollyro CBOMCTBA peabHbBIX MPOLIECCOB U
SBJICHUH; MIPEACTABIATh HHOOPMALIMIO C TOMOUIBIO TAOJIUIl U AUATrPAMM;
HCCJIEIOBaTh CTaTUCTUYECKHE [AHHBIE, B TOM YHUCIIE C IPUMEHEHHEM
rpadUUecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEACTB;  TrpadudecKu
UCCIIeIOBaTh COBMECTHbIE HAOJIOAECHUS C TOMOLIbIO  Juarpamm

paccenBaHysl U IMHEWHON pErpeccuun
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YMeHue onepupoBaTh MOHATHSAMHU: CIYyYaHBIM ONBIT W Cly4alHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSITHOCTh C HCIIOJB30BaHHEM TpaUUeCKUX METOJIOB; MPUMEHSTH
(GOpMYIIBI CIIO)KEHHUS M YMHOXKEHHUS BEPOSITHOCTEH, (QOopMyIy MOTHON
BEpOSATHOCTH, hopmyny bepHyiun, koMOUHATOpHBIE (GAKThl U (GOPMYJIBI;
OILICHUBATh BEPOSITHOCTH PEANBbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATUSIMH: CIIydaiiHas BEJIMYMHA, paCIpE/ICJICHUE BEPOATHOCTEH,
MaTeMaTHYeCKOe OKHUIaHHe, IUCIEPCHUS M CTaHJApTHOE OTKIOHEHHE
CIIyYaifHOH BEMWYMHBI, (QYHKIUU pacCHpeleiCHUss ¥  IUIOTHOCTH
PaBHOMEpPHOT0, TOKa3aTeIbHOTO W HOPMAJbHOTO pacIpeieeHHI;
YMEHHE WCIOJIb30BaTh CBOWCTBA M3YyYCHHBIX paclpeieiCHuH IS
pelleHrs 3aJa4; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIINX YHCET,
METOJIbI BBIOOPOYHBIX HCCJICOBAHUN; YMEHHE IPUBOJUTH TPUMEPHI
MPOSIBIICHUS] 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX; YMEHHUE OTICPUPOBATH TIOHATHUSMU: COYCTAHHE, TICPECTAaHOBKA,
YHCIIO COYETaHWH, YHMCIO NEepecTaHOBOK; OmHOM HbioTOHA; ymeHue
MIPUMEHSTh KOMOMHATOPHBIC (DaKTHI M PACCYKICHHS IS PeIICHUS 3a1a4;
OLICHHBATH BEPOSITHOCTH  PealbHBIX COOBITHIA; COCTaBIISITh

BEPOSITHOCTHYIO MOJIENb U UHTEPIPETUPOBATH NOJIYUECHHBIA PE3YIbTAT

YMeHHne onepupoBaTh INOHATUSAMH: TOYKA, IpsAMasl, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMM yrol,
JIBYIPAaHHBIA yIoJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAOLIUECS IPSMBIE,
MapaJUIEIbHOCTh U NEPIEHAMKYJIAPHOCTh IMPSAMBIX U INIOCKOCTEH, YroJl
MEXIy MNPAMBIMH, YTOJ MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMHM; YMEHUE HCIIONIb30BaTh MPH
peleHnH 3aad U3yueHHbIe (PAKThl U TEOpPEeMbl IJIAHUMETPUHU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IIOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHne omnepupoBaTh MOHATHUSAMHE: IUIOHans GUTypbl, 00bEM (GUTypHI,
MHOT'OTPaHHMK, NPABUJIbHBI MHOTOTPaHHMK, CEYEHUE MHOIOIPAaHHUKA,
Ky0, mapajuienenunesa, npusMa, NUpaMuja, (purypa M IMOBEPXHOCTb
BpallleHHs, LUWIMHIpP, KOHYC, Wap, cdepa, Mmiomaas chepbl, MIOmaab
MOBEPXHOCTH THPAMHIBI, TPU3MBL, KOHyCa, IMIMHApa, 00BEM KyoOa,

IpAMOYI'OJIBHOTO IIapaJuICJICIiuIcaa, MNMUpaMUIbl, IPU3MBbI, LHUIXHIApPA,
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12

13

KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHsI KOHYCa M LIWJIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacamomascs cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOHUTHh CEYECHHE
MHOT'OTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYpPBl U MOBEPXHOCTH
BpALIEHUs, UX CEUECHMS], B TOM YHCJIE C IOMOILBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSITh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOATEIBHO
dbopMyIIUpOBaTh OMpEENICHUs U3yYaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reoMETpUYecKUx (uryp, 000OCHOBBIBATh WU
ONpoBepraTh HX; yMEHUE MPOBOAMUTH KiIacCUPUKAUUIO QUIryp IO
pa3NUYHBIM TPU3HAKAM, BBIOJHATH HEOOXOIUMBIE IONOJHHUTEIbHbIC

MMOCTPOCHUS

YMeHne OomepupoBaTh TOHSATHSIMH: JBI)KEHHE B IPOCTPAHCTBE,
napajiesIbHbI MePeHOC, CUMMETpHs Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe M0100Us, MOA00HbIE (GUIYPBl; yMEHHE
pacrio3HaBaTh paBHblE U NOJOOHBIE (UIYpHI, B TOM YHUCIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYypEe; HCIOIH30BAaTh T€OMETPUYECCKHE OTHOIICHHS
OpU pELICHUWU 3a/la4; HAXOAWUTh IeOMETPUYECKHE BEIWYHMHBI (IJIUHA,
yroj, IUIomaab, O0BEM) MpU PEIICHWH 3a]ad W3 JIPYTUX YICOHBIX
NPEIMETOB U U3 pPeajbHOM KU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHE
BeJIMYMHBI (JJTMHA, YTOJN, TUIOMANb, OO0BEM, TUIOMAIh MOBEPXHOCTH),
UCTONB3Yysl M3Y4YEeHHBIE (DOPMYJIBI M METOJBI, B TOM YHCIE: IUIOMIAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, IWIHHAPA, TUIOMAAb CHEPHI;
00bEM Ky0a, MPSIMOYTOJIFHOTO MapajuieNenumesia, TUpaMHuIbl, MPU3MBL,
IUTHHPA, KOHycCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noZ00HBIX (uryp

YMeHue onepupoBaTh MOHATHIMU: MPSIMOYTOIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3JIOKEHUE BeKTopa Mo Oas3ucy,
CKaJIIpPHOE TIPOW3BEJCHUE, BEKTOPHOE MPOUZBEICHUE, YTON MEXKIY
BEKTOPAaMH; YMEHHE HCITOJIb30BAaTh BEKTOPHBI M KOOPIWHATHBIA METO]
JUISL PEIICHUS TEOMETPHUYSCKHMX 3amad M 3a7ad JPYTruX Y4eOHBIX
peIMETOB

YMmenue BbIOMpaTh TOAXOIAIIMIA METOA MJis pelIeHHus 3a7auu;
MOHUMAHWE 3HAYUMOCTH MAaTeMaTHKU B U3YYCHUU TMPUPOJHBIX U
OOILIECTBEHHBIX ~ MPOIECCOB M  SBJICHMI; YMEHHE pAaclO3HaBaTh

IMMPOSABJICHUEC 3aKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IIPHUBOJUTH



NpUMEpPbl MAaTEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH

MaTeMaTUYECKOU HayKH



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Yucna ¥ BEIYUCICHUS
HaTypaJ'II)HBIe " LCJIbIC YHCIIa. HpI/ISHaKI/I JACIINMOCTHU LECJIBIX YHUCEII

PaHI/IOHaJ'IBHBIe ypcina. OOBIKHOBEHHBIE U JCCATHYHBIC I[pO6I/I, IMPOUCHTHI,

OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

Apudmerndeckuil KOpeHb HATypaJbHOM creneHu. J[efcTBusA ¢ apupMeTHIECKUMU

KOPHSIMHM HaTypajibHOU CTEIeHH

Crenens ¢ 1ienbIM nokazatesnem. CTeneHb ¢ pallnoHaIbHBIM Moka3areneM. CBoMCTBa

CTCIICHU

CI/IHYC, KOCHMHYC W TaHI'CHC YHCJIIOBOI'O apryMcHTa. ApKCI/IHyc, APKKOCHHYC,

ApPKTaHI€HC YHMCIIOBOIO apryMEHTa
Jlorapudm uncna. [lecaTnynble U HATypaibHbIE JOrapupMb

JleiictButensHbie  uynciaa. Apu(METHYECKHE OIeparuu C JICUCTBUTEIHHBIMU
yuciamu. [IpubnmxEHHbIe BRIYUCIICHUS, PaBUiIa OKPYTJICHUS, IPUKUIKA U OI[CHKA

pe3yJibTaTa BBIYUCIECHUN

[IpeobpaszoBanue BeIpakeHUN

KommuiekcHble uncna

VYpaBHEHMS U HEpaBEHCTBA

Llenbie u 1pOOHO-paAIIIOHANIbHBIE YPaBHEHHUS
HppaunoHanbHble ypaBHEHUS

Tpuronomerpuieckue ypaBHeHUs

[Toka3zarenbHble U TorapupMUUECKHe ypaBHEHHS
[enble 1 TpoOHO-palOHAIbHBIE HEPABEHCTBA
WppanmonansHble HEpaBeHCTBA

[ToxazarenbHble U JorapuPMUUECKHE HEPABEHCTBA
TpuronomeTpuyeckrue HEpaBeHCTBA

CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

Martpuna cuctemMsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpHULIbl
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DOyHKINUA U TpaPUKH
Oynkuus, cnocoOwl 3amanus ¢yHkiun. ['paduk GyHkumu. BzanmHO 00paTHBIE
bynkun. YétHble u Heu€THBIE QyHKIMH. [leproanueckue GpyHKInn

OO6nacth ompeneneHUs W MHOXECTBO 3HaueHU Qynkuuu. Hymm ¢yHkumu.
[TpoMexyTKH  3HAKONOCTOSHCTBA. I[IpOMEXYyTKH  MOHOTOHHOCTH  (DYHKIUH.
MakcumyMbl ¥ MHHUMYMbI (GyHkiud. Haumbosbliee M HauMeHbIee 3HAYCHUE

(GYHKIIMN Ha IPOMEKYTKE

Crenennass (yHKIMA C HAaTypalbHbIM M IeNbIM Moka3aTteneMm. EE cBoiictBa u

rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTEIICHU
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
[TokazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu

Touku paspbiBa. Acumnrorsl TpadukoB ¢yHkuuil. CsoiictBa  (yHKUUH,

HEIPEPHIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TTOCIEA0BATEIHLHOCTEH
ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. opmyna cI0KHBIX TPOIEHTOB
Hauana maTematuyeckoro aHamusa

[TpousBoaHas ¢pynkiuu. [Ipon3BoHbIE AIeMEHTAPHBIX (PYHKINHA

HpI/IMeHeHI/Ie HpOH?»BOI[HOﬁ K HCCICAOBAaHHIO (bYHKI_II/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KI[eHI/Ie HAuOOJILIIEr0 ¥ HAMMEHBIIETO 3HAUYCHHMS q)yHKIH/II/I Ha

OTpe3Ke
[TepBoobOpaznas. uTerpan

MHoOecTBa U JTOTUKa

MHOX%ecTBO, orepaiuu HaJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
Jloruka

BeposTHOCT 1 cTaTUCTHKA

OnucarenbHas CTaTUCTUKA

BepostHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha IIIOCKOCTH

[IpsiMbIe ¥ MIIOCKOCTU B IPOCTPAHCTBE

MHOrorpaHHuKu

Tena u MOBEpXHOCTH BpaLCHUS



7.5 KoopauHatsl 1 BEKTOPBI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






