MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS Jis
oOyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPEIHETO OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHWIO, W TPAIUIMA POCCUUCKOrO 0oOpa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBIIIIOIIIMMU OCHOBY JJIS CaMOPa3BUTHUSI M HEMPEPHIBHOTO 00Opa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOIO Ppa3BUTHUSA
JUYHOCTU 00yYarOUIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCcTh yueOHOTro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCJIOBIIEHA NPAKTHUECKONH 3HAYMMOCTHIO METAIlPEIMETHBIX U
IPEeIMETHBIX PE3yJbTAaTOB OOy4YEHHUS T'€OMETPUM B HAIPABICHUU JHUYHOCTHOIO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHAIBLHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4€OHbIX AUCHUILUIMH. Pa3BuTHE y 00yUaromumxcs
IPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKJIEHUU TE€OMETPUUYECKHUX
a0CTpaKIii, COOTHOIIEHUH PEATBHOIO0 M HICAIBHOI0, XapaKTepe OTPaKeHUs
MAaTEMaTH4YECKOW HAYKOM SIBJIEHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CHCTEME HayK U POJIY MAaTEMaTUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHKIO HAYUYHOTO MUPOBO33PEHUS yUalUXCsl, a
TAK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UIs aJanTalid B COBPEMEHHOM
oOuiecTse.

['eomeTpus sBisgeTcs OAHUM M3 0a30BBIX IMPEJIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HANpaBJIE€HHOCTH, TaK U TYMaHUTapHOU.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MpPU U3YYEHUH OOydarouuMucs
MNOHATUHHBIX OCHOB T€OMETPUM U OCTPOCHHUH LIETIOYKH JJOTUYECKHUX YTBEPKIACHUN
B XOJIE PEUIEHUs TeOMETPUYECKUX 3aJady, YMEHHE BBIIBUTaTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IPU PEIICHUM 337a4 €CTECTBEHHO-
HAy4YHOTIO LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTIX AEATENbHOCTH 4YesioBeka. OpUEHTalus YelOBEKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoOIHalbHOTO ObITHs, (opma
OTPAXKEHUSI OKPY>KAIOLIET0 MHUpPA, YCIOBUE YCHEHNIHOTO IMO3HAHUSA U AKTHUBHOIO
npeoOpa3oBaHus  JEeUCTBUTENBbHOCTH. OnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00BbEUHSET pa3Hble BUIbI yU€OHOM U TPYAOBOU ACSITEIBHOCTH, SIBIISIETCS



OTHUM "3 TPO(ecCHOHATBLHO BaXHBIX KAadyeCTB, IMOATOMY aKTyajdbHa 3ajadya
dbopMupoBaHHS y  OOYYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHS  Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MOJITOTOBKE K MPAKTUYECKON JACATEITHHOCTH IT0 MHOTUM HAITPaBJICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0O0yueHus — 00IeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJaromuxcs yepe3 odecrnedyeHne BO3MOKHOCTH MPUOOPETEHUS U UCTIONb30BaHUS
CUCTEeMAaTUYCCKUX TI'C€OMETPUYECKMX 3HAaHWW W  JIEWCTBUH, CrHemuUIHbIX
TCOMETPUH, BO3MOXKHOCTH  YCIICITHOTO  IPOJOJDKCHHS ~ 0Opa3oBaHHUSA IO
CIEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o TrTeomMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYCHA IS
00yJaronmxcs CpeHeN IIKOJIbI, He UCTBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniyuecss Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE MaTEeMAaTUYECKHE YMEHUS, CBSI3aHHBIC CO
cnenupuKoil TeOMETPUH U HEOOXOMUMBIE ISl )KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXKHOCTh U3y4YUTh T€OMETPUIO O0jiee riy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPHUYECKHX 3HAaHUAX B
npo¢eCCUOHATILHON JIEATEIbHOCTH.

JIoCTIKeHHE IIeJTd  OCBOCHHS TPOrpaMMBbl 00ECIIEUMBACTCS peElICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMU 3aJadyaMH  OCBOSHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISFOTCS:

e (opMHpoOBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJbTYPbI B OCO3HAHUE € B3aMMOCBSI3H C OKPYKAFOIIHM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIIECHUS KaK
O BRXHEUIUX MATEeMATHYECKUX MOJEINSIX, TO3BOJISIIOIINX OMUCHIBATh H
M3ydaTh Pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

o (opMupoBaHWE yMEHHs pAaclO3HAaBaTh Ha 4YepTeX axX, MOJCISIX H B
peaTbHOM MHPE MHOTOTPAHHHUKH M TeJla BpaICHUS;

e OBJAJCHUE METOJAMH PEIICHUS 3a/7ad Ha TIOCTPOCHUS HAa M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSMH O
MHOTOTPaHHUKaX U TeJaX BPaIIECHUS U UX OCHOBHBIMHU CBONCTBaMU;

e OBJAJCHUEC aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMHUpOBaHHEe yMEHUS TMPOBOJIWUTH  HECJIOXKHBIE  JOKa3aTeIbHBIC
pacCyXJIeHus B XOJI¢ PEUICHUS CTEPEOMETPUYECKMX 3a7ad W 3a7ad C
IPAKTUYECKUM COJCPIKAHUEM;

e Pa3BUTHE MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH 00yYarOImuXcs,
MMO3HABATEIIbHON aKTUBHOCTHU, UCCIIENOBATEILCKIX YMEHUHN, KPUTHIHOCTH
MBIIIICHUS;



e (opmupoBanue QyHKINOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
YMEHUE PACIIO3HABATH MPOSBICHUS FT€OMETPUUECKUX MTOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX CUTYyalUsX U MPU U3YUCHHUU
Apyrux  y4eOHbIX  MPEIMETOB,  MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHPOBATh UX HA S3bIKE TEOMETPHUU U CO3/1aBATh
Ir€OMETPUYECKHE MOJEIN, HPHUMEHATh OCBOCHHBIM TI€OMETPUYECKUI
anmapat  JJid  pEUIeHUus ~ NPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MTOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEpPEOMETPHUH B HaYaJe ero U3y4eHHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHBHOTO
NO3HAHUs, U ONpene’EHHBIM 00pa3oM OpraHuW3OBaHHAas paboTa Haja HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AaJIbHEHUILIEMY
U3YYEHUIO MIPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JEATENbHOCTU. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YUYAIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET pELIeHUs 3a7a4 Ha CO3/1aHne
MPOCTPAHCTBEHHBIX O0pa3oB M 3a7a4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a NOPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIlepUpOBaHUE 00Pa30M — B YCIIOBUSAX OTBJIEYEHUS OT HAIISITHOCTH, MBICIEHHOTO
M3MEHEHHUS €r0 UCXOAHOTO CONEPKAHMUS.

OcHOBHBIE cozepiKaTelbHble TUHUU Kypca «l'eomerpunm» B 10—-11 kiaccax:
«MmuororpanHukn», «lIpsMbIe U IIIOCKOCTH B MMPOCTPAHCTBEY, «Tema BpameHus»,
«BEeKTOpBI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpeensercs He TOJIbKO M0 COJIep KaTeNIbHBIM JIMHUSM, HO U TI0 TOJIaM O0y4eHHUsI
Ha YpOBHE CpPEeIHEro 00IIero o0pa3oBaHuUs.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOCHMsI paboyeill mporpaMMbl, pacupeneia€HHBIM 10 ToJaM OOydeHUS,
CTPYKTYpUPOBAHO TaKUM 0O0pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUYECKUMHU
MOHATUSAMU U HaBBIKAMHU OCYULIECTBIISUIOCH ITOCJIEN0BATEIBHO U MOCTYNATENBHO, C
COOJIIO/IEHHEM MPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CHUCTEMY TI'€OMETPUYECKUX MNPECTAaBICHUN OOy4YaIOMIMXCA, pACIIUPSS U
yriryOsisist €€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometpuun oTBOoAUTCS 2 yaca B Henelno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX Haca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajulejibHble M CKpeluBaromuecs npsMbeie. [lapamiensHOCT OpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPALIECIBHOCTD NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHANPABJICHHBIMUA CTOPOHAMH; YIOJ MEXKAY IMpsIMBIMU B IIPOCTPAHCTBE.
[TapayuteIbHOCTB IVIOCKOCTEN: HapajuliesibHble INIOCKOCTH; CBOMCTBA ITapaJUIEIIbHBIX
iockoctel. IIpocTeiiie mpocTpaHCTBEHHbIE (DUTYypbl HA MIIOCKOCTH: TETPa’p,
KyO, mapasuiesienurie]; IOCTPOESHUE CEUCHHM.

IlepneHauKyISApHOCTD NPSIMON U IUIOCKOCTH: NEPIECHAUKYJIISPHBIEC NPSIMBIC B
[IPOCTPAHCTBE, IIPSAMBIC [apajuICJIbHBIE U NEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISPHOCTH INPSAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSIMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yroJa JABYTPAHHOIO  yrIJa.
[leprieHAUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE
OT HPSMOH JI0 MIIOCKOCTH, MPOEKLMsI (PUTYPBI HA MJIOCKOCTh. [lepneHaAnKyIspHOCTh
IJIOCKOCTEMN: MPU3HAK IEPHEHIUKYISAPHOCTH JIBYX IUIOCKOCTEH. Teopema o TpEx
MEPIIEHAUKYJISIPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamenenurnen, IIPSIMOYTOJIbHBIN
napajiejenunes u ero csoucrsa. I[lupamupa: n-yroiapHas nupamuia, I'paHd U
OCHOBAaHME MHPAMHU/JIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceuéHHasg mnupamMuga. OJIEMEHTbl Npu3Mbl W nupamuiabl. [IpaBusnbHbIe
MHOTOI'PaHHUKHU: MOHSATHE NPABWIBHOIO MHOI'OTPAHHUKA; MpPaBUJIbHAS IIPU3MaA U
NpaBWIbHAS TNHUPAMHUIA; IPaBUJIbHAs TPEYrojbHas IHUpPAMUAA U IPABUIIbHBIN
TeTpasp; KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
nozeka’ip U ukocaap. CeueHus: Ipu3Mbl U TUPAMUJIBIL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUpaMUAaX, HapaJUICIEUIIEe1aX, IPAaBUIbHBIX
MHOT'OI'PaHHUKAX.



Bbruncnenue 37€MEHTOB MHOTOTPaHHHUKOB: pEOpa, AUaroHaiu, YTJIbL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMOW IPHU3MBI,
IO OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO pu3Msbl. [1nomaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHJIBI, TEOpEMa O
Iomaan yceu€Haon nupamuabl. [loastue 06 066éme. OObEM TUpPaMUIBI, PU3MBI.

[Tonobubie Tena B mnpocTtpaHcTBE. COOTHOLICHHS MEXIy IUIOUIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEJL.

11 KIIACC

Tesa Bpalmenus

[Hunuuapuyeckas MOBEPXHOCTb, oOpazyronue UUJTUHIPUIECKON
MOBEPXHOCTH, OCh LMJIUHAPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyiomias M OCb;, IUJIOMAAb OOKOBOW U TOJHOM
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh M
BEpIIIMHA KOHUYECKOU moBepxHOCTU. KOoHyC: oOCHOBaHME U BepilnHa, 00paszyromias
U OCb; TJIOI11a/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU CRephl.
B3aumHoe pacrnionoxenue chepbl U IIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
IJI01a/1b CHEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMOuHanuu e BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTMCAHHbBIN
okoJio cepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHMUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM UMIMHApPA,
KoHyca. O0BEM 1apa u mioiaab cQepol.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEll.

Ceuenus mIMHAPA (MapaJUIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasniesibHOE OCHOBAHMIO M MPOXOISALIEE YEPE3 BEPILUUHY ), CEUYEHUS 1Iapa.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

BexTop Ha miaockocTH U B nmpocTtpancTBe. CloXKeHNe U BHIYUTaHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4uciio. Pa3noxkeHue BekTopa mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3agad, CBSA3AHHBIX — C
IPUMEHCHUEM TpaBUJI JEUCTBUU C BekTopamu. [IpsisMmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunater Bektopa. [lpocteitmme 3amaun B
KOOpJIMHATax. YTroa Mexnay BekTopaMu. CKalasipHOE MPOU3BEJIEHUE BEKTOPOB.



Brrurcnenue yriioB Mexay NpsIMBIMH M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELIEHUHA N'€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTpPaMMbl y4eOHOTO TpeaMera
«MaremaTnka» XapakTepU3yrTCs:

I'paxxpanckoe BociuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIINN 00YUaAIOMIEToCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUUCKOrOo OOIIEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeaAyp TpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl U TIp.), YMEHUEM
B3aHUMOJICMCTBOBAaTh C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOUIEHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTHXKEHUM B JIPYTUX HayKaX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OATHUYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYIIETrO.

JcTeTH4ecKoe BOCIUTAHHE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33714, PEIICHUN, PACCYKICHUIA, BOCTTPUIMYHBOCTHIO
K MAaT€MaTUYECKHAM acCIeKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusuyeckoe BOCIUTAHKE:

cOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTU4YeCKUe 3HaHUS B
WHTEpecax 3J0poBOro u 6e3omacHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXa, peryJisipHast Pu3nyecKasi akKTHBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHATLHON  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W pealin30BbIBaTH COOCTBEHHBIC J>KMU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO HKOJOTUUECKON KYyJNbTYpbl, MOHUMAHUEM BIIUSHUS
COLMAIIBHO-2KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMATBHOU
Cpellbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTMYECKHX MpolieMm;
OpUEHTAaIlMEll Ha MPUMEHEHUE MATEeMATUYECKUX 3HAHUW ISl pElICHHs 3a]ay B
00JIaCTH OKPY>KAIOIIEeH Cpe/ibl, IJITAHUPOBAHUS IMOCTYIKOB U OILICHKU X BO3MOKHBIX
MOCJIEACTBUHN ISl OKPYIKAIOIIEU CPEBI.

[{leHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKH W  OOIIECTBEHHOM  MpaKTUKH, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4UenoBEeYeCKOW JesATeTbHOCTU, ITAroB €&
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LMBWIW3ALMU; OBJIAJCHUEM S3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTypOM KaK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBJISATh NPOECKTHYK) WU HCCIENOBATEIIbCKYI IEATEIbHOCTD
VWHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO IMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusMU, YHUBEPCAIbHBIMU Pe2YTISIMUBHLIMU OetCMBUSMU.

1)  Vuusepcanvnvie = no3znaeamenwvmvle  Oeticmsus,  obecneuugaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 o0Oyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYXCalowje2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne0o8amenbCKux onepayuli, ymenuu pabomams ¢ ungopmayueti).

ba3oBble jornueckue AecTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEeMAaTHUISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXIY IOHATHAMH, (OPMYIUPOBATH
OTIpENIeICHUS] ~ TOHSATWW; YCTAaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJIaccu(uKanyyu, OCHOBAaHWS ISl OOOOIIEHUS M CpPaBHEHHUS, KPUTECPUU
POBOJIUMOTO aHAIN3a;

e BOCIpPUHUMATH, (QopMyIHpoBaTH W  NPeOoOPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MareMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M W
npoTuBopeursi B (aKTaxX, JAaHHBIX, HAONIOJACHUSAX U YTBEPXKICHUSIX,
npeyIaraTh KpUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e JIeJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0OKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKICHUH (TIPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBL;

e BBIOMpATh CTHOCOO pelieHus y4eOHON 3amadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJiee MOAXOASIUNA C YYETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBarejbckue AeicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiIemy,
yCTaHaBJIMBaTh MCKOMO€ M  JaHHOe, (OpMHUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEJIOBAHNE TI0 YCTAHOBJIIGHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
0o0BEKTa, SBJICHHS, TPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, TIPOIECCAMU;

e  CaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJICHUS, HMCCJIEI0BaHUs, OLEHUBATh JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpollecca, a TaKKe BBIIBUTATh
MIPEAIOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH NePUIUTHI HHDOPMAITUH, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpaTh HWH(OpPMAIMIO U3  HUCTOYHUKOB  PA3jIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHUS;

e CTPYKTYypUpOBaTh WH(MOPMAIIUIO, IPEICTABIATh €€ B Pa3IWYHBIX (opmax,
WJUTIOCTPUPOBATH Tpaduecky;

e OIICHUBATH HaJEKHOCTh uHdopMaIuu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oeucmsus, 00ecnedusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIIOBHIMU
1 TICJISIMH OOIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M IUCBMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS M0 XOAY PELICHUS
3a/1a4yi, KOMMEHTHUPOBATh OJy4YECHHBIN PE3YyJIbTaT;

B X0J1e 00CYXKEHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, pelIaeMoi 3a1auu, BbICKa3bIBATh MU, HAIIEJICHHBIE HA MIOUCK
pELICHMs; COIOCTaBIATh CBOM CYXKJIEHHA C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JAMaiora, oOHapyXUBaTh pa3jMiyMe€ U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
OPEACTaBIATh  pe3yJbTaTbl  pEIIEHHs  337a4d,  OJKCIEPHUMEHTAa,
MCCJIeI0BAHMS, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIUICHUS
C y4€TOM 3ajia4 MPe3eHTALUN U OCOOEHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBO:

IOHUMATh ¥ UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW U MHIUBUIYaIbHOU
paboOTHI TIPU peNICHUH YYeOHBIX 3a/lay; MPUHAMATH I€1h COBMECTHOMN
NEATENBHOCTH, IUIAHUPOBATh  OPTaHHW3AIMI0  COBMECTHOM  padoTHI,
pacmpenensiTh BHUABI pabOT, JOTOBAPUBATHCA, OOCYXKIATh MPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CyKaeHusl, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICUCTBHS C IPYTUMHU WICHAMH KOMaH/IbI; OIICHHUBATh
KaueCTBO CBOEro BKJIaga B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOICUCTBUSI.

3) Vhusepcanvnvie pecynamuenusie oeticmaus, obecneyugarom gopmuposanue
CMbICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTaBJIAThH IJIaH, AJITOPUTM PEIICHHUS 33a]]auM, BEIOUpATh CIOCO0 peleHus
C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOI
uH(popmanuu.

CaMOKOHTPOJIb:

BJAJICTh HaBBIKAMH TIO3HABATEILHOW pediiekchu Kak OCO3HaHUs
COBEpIIAEMBIX JCHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIiecca U pe3ysibTara
pellieHus: MaTeMaTHYecKOl 3a1a4u;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PEIICHUH 33Ia4H,
BHOCHTHh KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yJibTaTa LEIM U YCIOBUSAM, OOBSACHATH
NPUYUHBI JOCTH)KCHUS WIH HEJAOCTH)KCHHS PE3yJbTaTOB IEATCIbHOCTH,
HAXOIWUTh OMIMOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.



ITPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath NOHATUSAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEIACTBUS W3 HUX NIPU PEHICHUU
reOMEeTPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: NMAPAIIIEIIBHOCTh U NEPIEHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEHN.

KnaccuduurpoBate B3aMMHOE pPacHONOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSMH: JIBYIPAHHBIA yTOJI, TpPaHU JBYI'PAHHOIO YIJIa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl JBYIpaHHOIO yrIJia; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OneprpoBaTh TOHATHUAMU: MHOTOTPAHHHMK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPABUIIbHBIN MHOTOIPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN Napajijiesienune, Kyo).

KnaccupumnupoBate ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHS  AJiA
KIaccupuKauy (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJICIICTIUIIC b ).

OmneprpoBaTh MOHATUSIMH: CEKYLIas INIOCKOCTh, CEY€HHE MHOTOTPAaHHUKOB.

OOBSACHATH NPUHLIUIIBI IOCTPOEHUS CEYEHU, UCIIOIBb3YSl METO]] CJIEJIOB.

Crpoutrh ceyeHUss MHOTOIPAHHUKOB METOJOM  CJE€AOB, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXKJAEHHE T€OMETPUUYECKUX BEJIMYUH IO 00pa3am Win
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOABl TPU PEIIeHUU
CTaHJAPTHBIX MATEMaTHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUUA MEXKIY ABYMS
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCS TPSIMbBIMHU.

Pemmars 3a1aun Ha HaxOXKJAEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pa3am Win
aJIrOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTUYECKHE METOAbl IPU PEIIEHUU
CTaHJAPTHBIX  MaTeMaTMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN NOBEPXHOCTEH MHOIOIPAHHUKOB (MpU3MA,
nupamuza) c IpuMeHeHUEM (POPMYJT; BBIYMCISATH COOTHOLIEHUS MEK Ty TUIOLIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (DPUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha 4YepTexax U
PUCYHKAaX.

[TpumensaTh reomeTpuueckue GakThl A5 PEIICHUs CTEPEOMETPUUECKUX 3a1aY,
[IPEAIOJIaralyux HECKOJIbKO LIaroB PELIeHUs, €ClIU YCI0BUS IPUMEHEHHUS 3a1aHbl
B SIBHOU (hopme.

IIpumeHaTs mpocredliMe IpOrpaMMHBIE  CpPEIACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOONTE IpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
’KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIpuMeHATh MMOJy4YEeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJW3UPOBATH DPEaJIbHbBIC
CUTyallul W IIPUMEHATb HU3Y4YEHHBbIC IIOHATUSA B MPOLIECCE IOUCKA pELICHUs
MaTeMaTHYeCKd CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallul Ha $A3bIKE TIE€OMETPUHM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIHA C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, almapara ajireopsl; pemarhb
IIPAKTUYECKUE 3a1a4l, CBA3AHHbBIE C HAXOKICHUEM T€OMETPUUYECKUX BEITUYHUH.

11 KJIACC

OnepupoBaTh TOHATHIMH: [HIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yrOIIHe
UIMHAPUYECKON MOBEPXHOCTH; IIJIUHIP; KOHUYECKAasi TOBEPXHOCTh, 00pasyroiine
KOHUYECKOM TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILIECHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHne chepsl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CEerMEHTAa; IIapOBOM CJIO, OCHOBAaHHE ILAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnare  o0BEMBI M IUIOHIAJAM  TOBEPXHOCTEH Tel  BpallleHWUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B CPEPy ¥ ONTUCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS.

BbIuncasTh COOTHOILIGHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMHU
MOTO0HBIX TE.

N300pakath u3ydaemble (PUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrInoaHsATh (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpPaIllCHHUS.



W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTypax, IPEICTaBICHHYIO HAa YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JOEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB W
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOWCTBaMU OHU 00J1a/1a10T.

[IpuMeHATH IPaBUIIO NapaJUIeIICIIUIIEAA.

OnepupoBatTh NOHATHAMU: JE€KAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJSIPHOE TMPOMU3BEAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPAaBHEHUEM B AEKAPTOBOW CUCTEME KOOPIHUHAT.

[TpumensaTh reomeTpuueckue GakThl A5 PEIICHUs CTEPEOMETPUUECKUX 3a1a4,
IIPEATNOIATraoIINX HECKOIBKO IIar0B PEIEHUs, €CJIM YCIOBHSI IPUMEHEHHUS 3a1aHbl
B IBHOU (hopme.

Pemate mpocrelnne reoMeTpuyYeCcKUE 3a1adyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOT'O METOJA.

Pemlare 3amauM Ha JI0OKA3aTelbCTBO MATEMAaTHYECKUMX OTHOLUICHHM W
HaXO0XJIEHWE FeOMETPUUECKUX BEJIMYMH 110 00pa3laM Wik aJlrOpuTMam, MpUMEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MaTEMaTUYECKHUX 3a7ay.

[IppuMeHATP MpOCTEHIINME NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoANTH IpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
’KU3HHU, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJMYYECHHBIE 3HAHMS HA IMPAKTHUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATHSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmapara ajireopsl; pemarhb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3eioB H TeM (uudposrbie)
Kourpoabnsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
BBenenue B ctepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edsoo.ru/1¢209e37
) [IpsimbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 | bubnunoreka [JOK
[TapayenbHOCTh NPSIMBIX U TUIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHIUKYISIPHOCTD NPSAMBIX U 12 bub6nuorexa LIOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
4 10 1
Vsl MeXAy NPSMBIMU U TUIOCKOCTSIMHU hitps://m.cdsoo.r/1209¢37
bu6mmoreka [IOK
M 11 1
> HOTOTPatHHi https://m.edsoo.ru/1c209e37
n bubmuoreka [JOK
1
6 OOBEMEI MHOTOTPAHHHKOB ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus1, pacCTOSHUSA U yTJIbI 4 1 buomorexa LIOK
P ' P y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

4

HanmeHnoBaHue pa3jeiioB U TeM
MpOrpamMMel

Ne i/

Tena Bpamenus

O0BEMBI TEN

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpeHme, 0600MICHNE,
cUcTeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaundyecTBO 4acoB

Konrpoabusie IIpakTnuyeckue

Beero padoThI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/1¢209¢37

bubmuoreka [{OK
https://m.edsoo.ru/1¢209e37

bu6mmorekxa [JOK
https://m.edsoo.ru/1¢209e37

Bbu6nuorexa [JOK
https://m.edsoo.ru/1¢209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jlara uudgposbie
Ne ni/m Tema ypoka KonTpoabubie
Bcero u3ydyeHusi oOpa3oBaTebHbIE
padoTsbI
pecypchl
OCHOBHBIE IOHATHS CTEPEOMETPHUH: TOUKA,
npsiMasi, II0CKOCTb, MMPOCTPAHCTBO.
bubnuoreka [JOK
1 [TpaBuia n300paxeHust Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300paKCHHUSI ITIOCKOCTEH, IMapalIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsTHS: epecekaromuecs MIOCKOCTH, ) bubnmnorexa [JOK
MEPECEKAIOIMECS TTPAMAast U TIIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsiTHs: mepecekaronmecs MIOCKOCTH, 1 bu6mmoteka [IOK
IepeceKaroIuecs npsamas 1 II0CKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAaMHU,
4 M300pakeHHe MHOTOTPAaHHUKOB Ha 1 bubmorexa HOK
p P https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HauanpHbie cBenenus o Kyoe U mupamuse,
5 X pa3BépTtku U Moaenu. CeueHust 1 bubmorexa LHOK
PasBep ' https://m.edsoo.ru/b30dff38
MHOT'OIPAHHUKOB
HauanbHbie cBeieHus 0 Ky0e U mupamujie
6 HUX Pa3BEPTKHU U MOJEIN gequI/mp ’ 1 buGnnorexa [IOK
p P ' https://m.edsoo.ru/3d8ffd32
MHOTOT'PAaHHUKOB
[TonsiTrie 06 akCHOMATHYECKOM
bubmuoreka [JOK
7 MIOCTPOEHUHU CTEPEOMETPUHN: AKCUOMBI 1

https://m.edsoo.ru/Occ5céfe

CTEPEOMETPUH U CIICICTBUS U3 HUX


https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

10

11

12

13

14

15

16

17

[MousTre 00 aKCMOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHUH U CIECACTBUS U3 HUX

[ToussTre 00 aKCMOMATUYECKOM
MMOCTPOEHUHU CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TousaTHE 00 aKCMOMATUYECKOM
MMOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HIX

B3aumHOe pacnosnoxeHue NpsiMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIINECH,
NapauIeIIbHBIE U CKPEIIHBAIOIINECS
IIpsIMbIE

[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE: MapajuielibHbIE IPSIMbIC B
MIPOCTPAHCTBE; MAPAJIIETIBHOCTD TPEX
TIPSIMBIX

[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEN B
npoctpanctse: [lapaniensHoCTh NpsAMOii U
IUIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMH CTOPOHAMHA

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

Yros Mexay NpsSIMBIMU B IPOCTPAHCTBE

ITapanienbHOCTb MIIOCKOCTEM:
napajJiesIbHble IIOCKOCTH

bu6mmorexa [IOK
https://m.eds00.ru/239¢8cb4

bu6mmoreka [{OK
https://m.edsoo.ru/65¢6b106

bu6nuoreka [JOK
https://m.edsoo.ru/258fc245

but6mmoreka [JOK
https://m.edsoo.ru/1a252016

but6mmoreka [JOK
https://m.edsoo.ru/93ad36b3

bu6nmoreka [IOK
https://m.edsoo.ru/ee1d19b9

bu6nmmoreka [JOK
https://m.eds00.ru/9f4071b9

bubmmorexa [JOK
https://m.edsoo.ru/fe733862

bub6nuoreka [JOK
https://m.edsoo.ru/2935a9a0

bu6nuoreka [JOK
https://m.edsoo.ru/2e18255



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

bu6mmorexa [IOK

18 CBoiicTBa napasuielibHbIX TNIOCKOCTEN hitps://m.cdsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE (PUTYPBI
19 H;) IJIOCKOCTH: IT)eTpTiz[p, KyO, pre bubnmorexa LIOK
https://m.edsoo.ru/4a28dc02
napajuiejenumnes
. bubmuoteka [JOK
20 Hoctpoenue cetennit https://m.edSO(I)_.[m/ 1d434d0f
. bubmmorexa [JOK
21 Hoctpoenne ceuenui https://m.edsogru/ec26f65d
Kontposnbnas padota no teme "[Ipsimbie u
22 H;I)OCII()(?CTI/I B nioiipchoTB:. o ) brbmmorexa [OK
[TapasinenpbHOCTh MPSMBIX U IIOCKOCTEH" hitps://n.edsoo.ru/9a0a%e36
[lepnen i
23 nn(l)jcKociif};i};iizl(gixgiiﬁzflf MpsIMBIE B brbmmorexa [TOK
https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsimMbie mapasnenpHbIe U bubnmnoreka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11¢c95
’5 IIpsimble napasuienbHbIE U bu6mmoreka [IOK
MEPHEHIUKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyJISIPHOCTH OPsIMOM 1 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3HaK NepHeHANKYISIPHOCTH IPSIMON U bubnmoreka [JOK
INIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o psiIMOii TepIIEHIUKYISIPHOM bubnmorexa [JOK
IUIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema 0 IpsIMOM NEPIIEHAUKYIIIPHOU bubanorexa [JOK

IIJIOCKOCTHU

https://m.edsoo.ru/bd374518



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

Teopema o psiIMOI TEPIIEHANKYIIIPHOU

bu6mmorexa [IOK

30
IJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepneHauKYIISIp ¥ HAKIOHHEIE:
31 a(iTOFIHI/ICyOT IT)quI/I JIO TNIOCKOCTH bubmmorexa [TOK
p g ’ https://m.edsoo.ru/33c477d3
PacCTOSsTHUE OT MPSMOM 70 TIIOCKOCTH
[lepnenauKyIsip U HAKIOHHBIE!
32 aCCTOSIHUE OT TOYKHU JIO INIOCKOCTHU bubmmorera [IOK
P o ’ https://m.edsoo.ru/66fefadd
pPacCTOsTHUE OT MPSIMOM J0 MJIOCKOCTH
[lepneHauKYIISIp ¥ HAKJIOHHBIC:
33 a(iTo;IHI/IeyOT IT)OIIKI/I JIO TNTIOCKOCTH bubmorexa [TOK
P . ’ https://m.edsoo.ru/a5b7b8e3
paccTosTHUE OT MPSMOM J0 MIIOCKOCTH
[lepnenauKyIsip U HAKIOHHBIE!
34 aCCTOSHME OT TOYKH JIO INIOCKOCTH Bubmaorexa IIOK
P - ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOM J0 MIOCKOCTH
35 VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXKAY bubnmnoreka [JOK
MIPSAIMOM U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, JUHEHHBIN yroi bub6mmoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbI{ yroJi, TMHEUHBIA yTroJl bubanorexa [JOK
JBYTPaHHOIO yria https://m.edsoo.ru/c7c777ed
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
38 IpHU3HAK HEPIEHIUKYIIPHOCTH ABYX bubmorexa LHOK
P “p yIp M https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
Ilepnen MKy IIpHOCTD INIOCKOCTEH:
P Y2P bubmuoreka [JOK
39 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX

IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

IlepneHauKyISIPHOCTB IIJIOCKOCTEM:

40 MPU3HAK NEPIIEHIUKYJIIPHOCTH JIBYX brbmmorexa [HOK
I https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN
41 Teopema o TpEX nepneHAUKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tp€x nepneHANKYISIPAX bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nepneHANKYIIApaAx bubnmorexa LIOK
https://m.eds00.ru/9f246736
KonTponbnas pabota mo Temam
44 "IlepneHIMKYISPHOCTD MPSIMBIX U bub6nmoreka [IOK
1ockocTe" 1 "YTibl MEXY IPSIMBIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMU"
[ToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE
45 3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U bubnmnorexa [JOK
HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OIPaHHHUKA
[Ipusma: n-yronbpHas npu3Ma; rpaHu v
46 OCHOBAHUSA IIPU3MBI; IIpsiMasi U HaKJIOHHAs bubnnorexa [JOK
MpU3MbIL; OOKOBasI U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsMOyTrOJIbHBII bubnuorexa [JOK
napa’suiesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yroiapHas nupaMuja, TpaHu u
43 OCHOBaHHUE MUPAMUJIBI; OOKOBAS U TTOJTHAS bubnmnoreka [JOK
MMOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U https://m.edsoo.ru/fblcd0as
ycedu€HHas MUpaMuia
49 [IpaBuiIbHBIE MHOTOTPAHHHUKHU: TIOHSITHE bubnuorexa [HOK

IMPAaBUJIBHOI'O MHOT'OT'paHHHUKA; IIpaBUJIbHAA

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



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865

MpU3Ma U TIpaBUIbHAS MTUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS IUPaAMHIa U
MPaBUIBHBIN TETpa’ap; KyO

IIpencraBnenue o MpaBUIbHBIX

bu6mmoreka [{OK

50 MHOTOTPaHHUKAX: OKTa3JIp, JOAEKA3Ip U hitps://m.cdsoo.rw/a0fddsbf
HUKOCAdP.
CummeTpust B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTENBHO TOYKH, MPSMOH, TNIOCKOCTH.
51 DneMEHTBl CAMMETPUHN B TUpaMUIax, bubmmorexa [TOK
https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, mpaBuiIbHbIX
MHOT'OIPAaHHHUKAX
5 Brruucienue 31eMeHTOB MHOTOTPAHHUKOB: bubnmnoreka [JOK
pEOpa, MuaroHaH, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomanas 60KOBOM MOBEPXHOCTH U MOJHOM
53 MTOBEPXHOCTHU IIPSMOM IPU3MBI, IIOIIA/b bubnunoreka IIOK
OCHOBaHUH, TeopeMa 0 OOKOBOIA https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMOI MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTHU U
54 MOBEPXHOCTHU MPABUILHON MUPAMUIbI, bu6mmoteka [IOK
TeopeMa O Ioaau OOKOBO TOBEPXHOCTH https://m.edso0o.ru/5603e30b
YCEUEHHOW MUPAMUIBI
55 KonTponbhas pabora no teme bubnuorexa [JOK
"MHororpasHuku" https://m.edsoo.ru/a95t5c04
N bubnuorexa [JOK
36 Howse 06 0oneme https://m.edsoo.ru/7ad0020b
N but6mmoreka [JOK
> O0bEm mupamue! https://m.edsoo.ru/235171b3
58 O0BEM TUpaMHUTBI bubmmorexa HOK

https://m.edsoo.ru/f47dfefd



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd

bu6mmorexa [IOK

5 & 1
? OOBEM mpamH LI https://m.eds00.ru/79¢10312
bu6mmoreka [JOK
N 1
60 OOBEM mpam LI https://m.edsoo.ru/2faade3f
bubnmoreka [IOK
1 é 1
6 OOBEM mpu3MEI https://m.eds00.ru/79853608
bubmuoreka [JOK
2 é 1
6 OOnEM mpu3MEI https://m.edso00.ru/1e053890
. bubmuorexa [JOK
1
63 OOEM mpu3MEI https://m.edsoo.ru/482d3f51
64 Kontponbhas padota no teme "O0bEMBI | bu6mmorexa [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573¢
[ToBTOpeHue, 006001IeHNE cCUCTeMaTH3alUs
65 3nanuii. [locTtpoenue ceucHwmii B 1 bubmmorera [JOK
' p https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHME, 0000IICHNE CUCTEMATH3AIIHS
3HaHWM. Beruncienue pacCTOAHUN: MEXIY
66 BYMS TOUKaMH, OT TOYKH JI0 MPSAMOIi, OT 1 bubmorexa [TOK
By ’ Ao 1P ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 IJIOCKOCTH, MEXK]LY
CKPEIIUBAIOIINMHUCS TTPSIMBIMHU
Bbubnuoreka [JOK
67 n 0 1
TOToBa KOHTPOJIRHAA pabota https://m.eds00.ru/b9146bc0
[ToBTOpeHue, 0000IIEeHNE CUCTEMATH3AIIHS
3HaHW. Beiuncnenue yrioB: Mexay
68 CKPEIIUBAIOITAMUCS IPSIMBIMHU, MEXK 1 bubmorexa LOK
P HIU = p ’ o https://m.eds00.ru/56765¢8b
MPSIMO M TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXIY TIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

(TUTOCKOCTHI0, MapaIeIbHON WUITH
NEPIIECHANKYIISIPHON OCH IIMJIHHIPA)

KoanuectBo yacon DJIeKTPOHHbIE
Jlara nuppoBbIe
Ne ni/m Tema ypoka KonTposabubie p
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc, IMaMmeTp; | bubnnoreka [JOK
IIOMIA/Ib TIOBEPXHOCTHU ChEephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl u
bubmuoreka [{OK
2 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; miomans chepsl
3 N3o0pakenue cdepsl, mapa Ha | bubnuoreka [IOK
mwiockocty. CeueHus mapa https://m.edsoo.ru/bc15f712
Hunuaapuyueckas MoBEPXHOCTb,
4 oOpa3zyromue MUIHHIPHIECKON | bubnuorexa [JOK
MOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHOBaHMS U OOKOBas
5 MMOBEPXHOCTh, 00pa3yroias U ocCh; | bubnuorexa [JOK
Iomaas OOKOBOU M IOJHOM https://m.edsoo.ru/188{6216
MTOBEPXHOCTH
N300paxeHne NUINHAPA HA MIIOCKOCTH.
6 PaszsépTka nnnunapa. CeyeHus MUIMHIpA | bubnmorexa [JOK

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



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

Konnueckas moBepxHOCTh, 00pa3ylomme

bubmnoreka IIOK

MMOBEPXHOCTEH, 00bEMaMH TIOIOOHBIX TEIl

7 KOHHYECKOU MMOBEPXHOCTH, OCh H
. https://m.edso00.ru/c94ba09b
BEpIIMHA KOHUYECKON TTOBEPXHOCTH
Konyc: ocHOBaHue 1 BepiInHa,
8 oOpa3yromas U 0Ch; II0aabs OOKOBOM U buGmotera [IOK
p yv = ’ fa https://m.edso0o.ru/897dd3b2
MTOJTHOM IMMOBEPXHOCTH
VY ceuéHHbBIN KOHYC: 00pa3yIolue U
9 BBICOTA; OCHOBaIZ/I/Iﬂ u gOKzBaSI bubmotera [JOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHne KoHyca Ha MITOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
10 (TUTOCKOCTHI0, MapasIeIbHOW OCHOBAHUIO bubmmorexa [IOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
Y TUIOCKOCTBIO, IPOXOAIIEH Yepe3
BEPILNHY)

1 KoMOuHamus Ten BpaiieHus u bubnuoreka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHHuK, ONMKUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B bubnmoteia LIOK

pBh; pa, https://m.edsoo0.ru/0b136158
MHOTOTPaHHUK WJIU B TEJIO BpAICHUS

13 Ilonsatue 06 00bEMe. OCHOBHEIE CBOMCTBA bubmnoreka [HOK
00BEMOB TeN https://m.edso00.ru/26a03fb7

bu6mmoreka [JOK

14 O0BEM LMIMHApa, KOHyca

H AP y https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O0BéM mapa ¥ miomaas chepol

P mam, chep https://m.edsoo.ru/d189bde?2
[TomoOHbIE TeNa B MPOCTPAHCTBE.
bubmnoreka [HOK
16 CooTHOIIIEHUS MK TUIOIIAISIMHU

https://m.edsoo.ru/810cfleb
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https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

17 KonTponbhas pabora no tTemam "Tena bubnnorexa [IOK
BpameHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha IIIOCKOCTH B B IPOCTPAHCTBE bubmorexa LIOK
p poctp https://m.edsoo.ru/5caefclb
19 Crno’xeHne U BEIYUTaHHE BEKTOPOB bubmorexa HOK
p https://m.edsoo.ru/23f4f089
bu6mmoreka [IOK
20 VMHOXEHHE BEeKTOpa Ha YHMCIIO
MHOZMEHHE BEKTOpa Ha Hnci https://m.edsoo.ru/dee379¢b
Paznosxenue BekTopa 1o Tpém
21 HEKOMIUIaHapHBIM BekTopaM. IIpaBuino bubmorexa HOK
p pam. 11p https://m.edsoo.ru/a28fd74e
napajuiesenumnena
Pemenne 3a7a4, CBSI3aHHBIX C
22 NPUMEHEHHEM IPaBUJI IEHCTBHH C bubmorexa HOK
p p a https://m.edso0.ru/5a827900
BEKTOpaAMH
7 KoopaunatHO-BEKTOPHBIN METO ITPU bubmmoreka [IOK
pEUICHNH T€OMETPUUECKHUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTemMa KOOpAWHAT B
24 npoctpadcTBe. KoopauHaTel BEKTOpa bubmorexa HOK
pOcTp . ' P pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAMHATAX
75 VYron mexay Bekropamu. CKansipHoe bubnuoreka [IOK
IPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mex1y OpsIMbIMU U bubnmorexa [JOK
IJIOCKOCTSIMM https://m.edsoo.ru/8efbe78e
7 Konrtponsnas padora o Teme "BekTopbl bubnuorexa [IOK
Y KOOPJIMHATHI B TIPOCTpaHCTBE" https://m.edsoo.ru/77¢c22fc5
’g [ToBTOpenue, o6o0IIeHNE U bubmmoreka [IOK

CUCTEMAaTHU3al i 3HaHui. OCHOBHBIE

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

¢burypsl, pakThl, TCOPEMBI Kypca
IUTAHUMETPUU

[ToBTOpenue, o6o0IIeHNE U

29 crucrteMaTusamus 3HaHui. OCHOBHBIS | bubmuoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpenue, o6o0IIeHNE U

30 CUCTEMaTH3aIls 3HaHUH. 3a1aun 1 bubmmorexa [TOK

t e https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU U METOJIBI X PEIICHUS
[ToBTOpEeHME, 0000IIICHNE U
31 cUCTEMaTHu3allis 3HaHU|. 3a1aun 1 bubmmorexa [TOK
. e https://m.edsoo.ru/4dffda97
TUTAHAMETPUHN M METOJIBI X PEIICHUS
[ToBTOpEeHME, 0600IIEHNE U

1 cucreMaTtu3anus 3HaHuii. OCHOBHbIE 1 bubnnorexa [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUU

bu6mmoreka [IOK
33 14 0 1
TOTOBAR KORTPOARHAZ pabota https://m.edsoo.ru/ec24dfc2

14 [ToBTOpEeHME, 0000IICHNE U 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeiHero o0ero o0pasoBanus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBath MOHATUSAMU: TOUKA, MPsMasi, TNIOCKOCTh
75 IIpMeHsTh aKCHOMBI CTEPEOMETPUN U CIEACTBUSI U3 HUX IIPU PELICHUU
' reOMEeTPUUYECKUX 3a/1a4
73 OnepupoBaTh NOHATUAMU: NAPAJUIETBHOCTh U IMEPHEHIUKYIISIPHOCTD
' MPSIMBIX U IIOCKOCTEH
74 KnaccudunmpoBaTs B3aMHOE pacioyioKeHHE MPSMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATHUSAMU: ABYTPaHHBIN yroJl, TpaHy IBYIPaHHOIO yTJa,
7.5 pebpo IBYrpaHHOTO yIJia, JWHEWHBIA Yrojd JABYTPAHHOTO YIJIa,
rpagycHas Mepa JByTPaHHOIO yria
OnepupoBaTh NMOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBIMYKJIbIN
7.6 MHOT'OTpaHHUK, 3JIEMEHTBI MHOT'OTpaHHUKa, MIpaBUJIbHBIN
MHOT'OTpaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOTOIPaHHUKOB (IHMpamuja, Ipu3Ma,
' MIPSIMOYTOJIBHBIN MapasuieNenume], Kyo)
KnaccupummpoBath MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS IS
. kinaccupukauuu  (BBIMYKJIbIE U HEBBINYKJIblE  MHOTOTPaHHHKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TpsSMble U HAKJIOHHBIE MPU3MBI,
napauIeIenuIe /bl
79 OnepupoBaTb  MOHATUSMU: CeKylias  TUIOCKOCTb, ceueHue
' MHOTOTPaHHUKOB
710 OOBSACHATP NPUHIUIBI TOCTPOCHUS CEUYEHHH MHOTOTPAHHHUKOB,
' UCIIOJIB3YSl METO/I CJIEJIOB
CtpouTh ce4eHHsT MHOTOTPAHHHUKOB METOJOM CIJIEJIOB, BBIMOIHSTH
7.11 (BBIHOCHBIC) TUIOCKME YEpPTEeKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bu11 cBepxy, COOKYy, CHU3Yy



7.12

Pemate 3aaun Ha HAXO0XKACHUE TEOMETPUUECKHUX BETMYHMH IO 00pa3iam
WM aJITOPUTMAaM, MPUMEHSS W3BECTHbIE AHAIIUTUYECKHE METOAbI MPHU
pPELICHUH CTAaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHUE
PACCTOSTHUM MEXIY JIBYMsI TOUKaMH, OT TOUKH J0 MPSMOM, OT TOUKH JI0

IIIOCKOCTH, MEXKAY CKPCIIUBAOIMUMHUCS IMTPAMBIMHA

7.13

7.15

Pemate 3amaun Ha HAXO0XKACHUE TEOMETPUUECKHUX BETMYHMH IO 00pasiam
WIM alrOpuTMaM, MPUMEHSS U3BECTHBIC aHAMTHUYECKHE METOJBI MPH
pElIeHUU CTaHAAPTHBIX MaTEeMAaTHUECKUX 3a/1a4 Ha BBIYUCIICHUE YTIIOB
MEX1y CKPEUIMBAIOLIMMHUCS MPSIMBIMU, MEXKIY MPSAMOIN U TIOCKOCTHIO,

MEX/1y TUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB

Boruncnsate 00bEMBI M IJIOLIAAM TOBEPXHOCTEM MHOTOTPaHHUKOB
(mpusma, mnHMpamuga) C OpUMEHEHHEM  (OpMyJ,  BBIUUCISTH
COOTHOIIEHHSI MEXKAY TUIOIIASIMH IIOBEPXHOCTEH, 00BEMaMu 1MO100HBIX

MHOTI'OI'PpaHHHUKOB

OHCpHpOBaTL MNOHATHUAMU: CUMMETpPUA B MPOCTPAHCTBE, LCHTP, OCh U

IJI0CKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYpPbI

7.16

7.17

7.18

7.20

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPE/CTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpumensTh reoMeTprudeckne (GakThl AJIs1 PEUICHUsT CTEPEOMETPUIECKUX
3a/1a4, MPEANoIararoluX HECKOJBKO IIaroB pPELICHUs, €CIU YCIOBHS

MIPUMEHEHUS 33]IaHbl B IBHOU (hopme

HpI/IMCHHTL HpOCTefIHlI/IC nporpaMMHbIC CpCACTBA W SJIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHUCTCMBI IIpU PEIICHHU CTCPECOMCTPHYCCKUX

3aga4

IIpuBOaUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U

KHN3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATh TMONy4YEHHBIE 3HAHWA HA IPAKTUKE: AHAJIU3UPOBATH
peanbHbBIe CUTyallUd U INPUMEHATH HU3YYEHHBIC IOHATHUS B IPOLIECCE
MOWCKA pEeIIeHUsT MaTeMaTHYeCKH CQOPMYIMPOBAHHOW MPOOIEMBI,
MOZICJIMPOBATh PEabHbIE CUTYallMH Ha S3bIKE T€OMETPUU, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENH C HUCIIOIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, amnmapara aiareopsl, pelarb NpakTHUECKUe 3aJauu, CBI3aHHbIC

C HAXO0XKXACHHUEM I'COMCTPUICCKHUX BCIIMYUH



11 KIIACC

Ko IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHSI OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJIbHOW NMPOrPaMMBbl CpPeHEro 001ero o0pa3oBanusi
pe3yJbTarta
6 I'eomerpust
OmnepupoBaTtb HOHATHAMMU: WIMHAPUYECcKast MIOBEPXHOCTH,
61 o0pasyronme MWIMHAPUIECKON TOBEPXHOCTH, NWIHHIDP, KOHHUYECKAs
' IIOBEPXHOCTh, O0pa3ylomye KOHHYECKOW IOBEPXHOCTH, KOHYC,
cdepuyeckas HOBEPXHOCTh
6.2 Pacnio3naBath Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CIIOCOOBI MOJYUEHUS TeJl BpallleHUs
6.4 KnaccudunupoBaTs B3aUMHOE pacIofiosKeHUE Cephl U MIIOCKOCTH
OnepupoBaTh MOHATHSMHU: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CEIMEHTA, I1apOBOil CIIOM, OCHOBAaHHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJI0s1, IAPOBOM CEKTOP
6.6 Beruucnsate 00bEMBI U IJIOIMIAJMA TOBEPXHOCTEH TEN BpalleHHUS,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyT
OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIMCaHHBIA B chepy u
6.7 OIMCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOTPAaHHHK MU
TEJIO BpaILleHHsI
6 BbuucnaTe COOTHOLIEHHMS MEXAY IUIOHIAJIMU IOBEPXHOCTEH H
' 00bEMaMU MOT0OHBIX TET
6.9 N3o6paxkaTh nzydaembie GUIYpsl OT PyKU U ¢ IPUMEHEHUEM HPOCTHIX
‘ YepTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PHCYHKOB HPOCTBIX
6.10 00BEMHBIX (Uryp: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTh CEUECHHUS Tel
BpALICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WH(POPMALHIO O
6.11 INPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpeICTaBICHHYIO Ha
YepTeKax U pUCYHKAx
[TpumensTh reomeTpudecKkre (hakThl IJisl peHIeHUs] CTEPEOMETPHUYECKIX
6.12 3aja4, MPeanoaraloliX HECKOJIBKO IIAaroB pPEIIeHUs, eCIU YCIOBUS
NpUMEHEHHUs 3aJaHbl B ABHOH (popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

BremonHaTh I[€I\/’ICTBI/I$[ CJIOKCHHUA BCKTOPOB, BbIUMTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpAa HAa YUCIIO, 06T>SICHHTL, KakMMH CBOMCTBAMH OHH

00aaT
[IpuMeHATH PaBUIIO NAPAJLIEIICIIUIIENA IIPU CIIOKEHUU BEKTOPOB

OnepupoBaTh NOHATUSMU: JIEKAPTOBBI KOOPJAHWHATHI B NMPOCTPAHCTBE,
BEKTOp, MOJ1yJib BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJsipHOE TMPOU3BEACHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

Haxomuth cyMMy BEKTOpPOB M MPOU3BEIACHHE BEKTOpa Ha YUCIO, YIOj
MEXJly BEKTOpaMH, CKaJISIPHOE IPOU3BEACHUE, PAaCKIaAbIBaTh BEKTOP

0 IBYM HEKOJUTMHEAPHBIM BEKTOpaM
3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOpAUHAT

Pemrate HpOCT@ﬁIHHC TCOMCTPHUYCCKUC 3ala4yl Ha I[IPUMCHCHHC

BCKTOPHO-KOOPAUHATHOI'O METOAa

Pemate 3agaun Ha AOKa3aTelIbCTBO MAaTEMAaTHYECKHUX OTHOIICHUM U
HaXO0XACHUEC I'COMETPUUCCKHUX BEJIUYHH 10 o6pasuaM HJIN aJIrTOpUTMaMm,
IIPUMCHSAA HN3BCCTHBIC METOABI Ipu pEeIICHUU CTaHJApPTHBIX

MAaT€MaTHYCCKHX 3aaa4

[IpumensaTy mnpocreiile MNporpaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CHUCTEMBI TPH PEUICHUU CTEPEOMETPUUECKUX

3a1a4

6.22

6.23

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
JKU3HU, PaCllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

[IpumensaTh NOMy4YEeHHBIE 3HAHMA HAa IMPAKTUKE: aHAJIN3UPOBATh
peallbHbIE CUTyallud W INPUMEHITh WU3YyYEHHBIE IOHATUS B IPOLECCE
IIOMCKA pEIICHUS MaTeMaTH4YecKH C(HOPMYITUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh peabHbIC CUTyallul Ha S3bIKE TCOMETPHUH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITUH U
TeopeM, anmapara ajredpspl, pelarth MPaKTUYECKUE 3a/1a4H, CBA3aHHbIE

C HAXOXKACHHUEM I'€COMCTPUICCKUX BCIIMYUH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

I'eomerpus

OCHOBHBIC TIOHSITUSI CTEPEOMETPUH. TouKa, MpsimMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsatne 00 aKCHOMATHYECKOM TIOCTPOCHHU  CTEPEOMETPUH:  aKCHOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

B3aumHOoe pacrnonokeHue NpAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
NapajuleJIbHble M CKpeluBaroliuecs IpsMble. [lapamienbHOCTs NPSIMBIX U
IUDIOCKOCTE B INPOCTPAHCTBE: MapajulelbHbIE NPSAMBIE B IPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX IPSIMBIX, NAPAIIIEIBHOCTD NPSMON U IUIOCKOCTH. YTUIBL C
COHAIIPABJIICHHBIMM CTOPOHAMM, YIOJ MEXIy HpsMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH MJIOCKOCTEM: rnapa’suieibHbIe IJTOCKOCTH, CBOICTBA
napajieNnbHbelX Iockoctedl. Ilpocreiimine mpocTpaHCTBEHHbIE (UIypsl Ha

TUIOCKOCTH: TETPadIp, KyO, napajuieienuIe, TOCTPOSHHE CCUCHU I

IlepnieHIUKyYIAPHOCTh MPSAMOM U IIOCKOCTH: IIEPIECHIUKYIISIPHBIE IPSMBIC B
IIPOCTPAHCTBE, MpsAMBIE [ApaUICIbHbIE U IEPIEHAUKYISPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJSIPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O IIPsSMOM
NEPNEHIUKYJISIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMOU U
IJIOCKOCTBIO,  JBYIPAHHBIA  YIrOJI, JIMHEWHBIA yrojl JBYI'PaHHOIO  yIJa.
IlepnieHIUKyISIp U HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHHUE
OT MPSIMOM 710 TNIOCKOCTH, MPOEKLUs (PUTYpBI Ha MII0CKOCTh. [leprnenauKyIsipHOCTh
IIJIOCKOCTEM: NMPU3HAK MEPIEHIUKYJIIPHOCTH IBYX ILUIOCKOCTEH. Teopema o TpEx
MEPIEHAUKYIISAPAX

[loHsATHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHHUKA, BBIIIYKIIbIE U
HEBBIIYKJIbIC MHOTOIPDaHHUKH, Pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
pU3Ma, TPaHU U OCHOBAHMS NMPHU3MBI, MpsAMas U HAKJIOHHAS MPU3MBbI, OOKOBas U
IOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajuiesenume] U ero corucrea. Ilupamupa: n-yrosnpHas nupamuna, TpaHd U
OCHOBaHUE MUpaMU/Ibl, OOKOBAsI U MOJIHAs IOBEPXHOCTh IMPAMU/Ibl, IPaBUIIbHAS U
yceuéHHasi INupaMuaa. OJIEMEHTbl MNpu3Mbl M nupaMuisl. [IpaBuibHbIE
MHOT'OTPAaHHUKH: MOHATUE MPABWIBHOIO MHOTOTPAHHUKA, NPABWIbHAS MpHU3Ma U

IpaBUJibHasA INHUpaMUuIa, IIPpaBUJIbHAA TPEYyroJibHad IMUpaMuJia Hu HpaBI/IHLHHﬁ



7.5

7.6

7.7

TeTpa’ap, KyO. IlpencraBieHne o mpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTadJp,

AOJCKAdAp U UKOCA3AP U APYyTHC. Ceuenus MMPU3MBbI 1 TUPAMUIBI

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHUMMCTPHUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
TIJIOCKOCTH. OIeMEHTHI CUMMCTPHUHU B nmupamMuaax, napaiciIcnmicaax,

MpaBUJIbHBIX MHOTOT'paHHUKAX

Bbruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOIl TMOBEPXHOCTH U IIOJHOM IOBEPXHOCTU MPSIMOW IPU3MBL, IUIOLIAb
OCHOBaHHi, TeopeMa 0 OOKOBOM MTOBEPXHOCTH MPSAMO¥H Mpu3Mbl. [Liomans 60KoBo#M
MIOBEPXHOCTU M TOBEPXHOCTH NPABWIBHON NUPaMUIbl, TEOpPEMA O IUIOIMIAIN

yceu€HHoi nupamuabl. [lonstue 06 06béme. O6bEM MUpaMuIbl, IPU3MBI

HO,Z[O6HI>I€ TCJIa B  IIPOCTPAHCTBC. CooTHOIIEeHUS MCXKAY IUIomaasaMu

MOBEPXHOCTEH, 00bEMaMH TOJOOHBIX TEJ

11 KJIACC

Kon
6

6.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

[Hunuuapudeckass MOBEPXHOCTh, 00pa3yroIIHe MUINHAPUUECKOW MOBEPXHOCTH,
OCb NMIUHApPUYECKOW moBepxHOocTU. LluiauHap: ocHoBaHus U OOKOBas

MMOBEPXHOCTh, 00PA3yOIIast U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

6.3

Konunueckast moBepXHOCTb, OOpa3yollde KOHHUYECKON IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOH oBepXHOCTH. KOHyC: OCHOBaHME U BepInHa, 00pa3yromias
U OCh, IUIOMIAJb OOKOBOWM M TIOJIHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

O6p33y10H_II/IC M BBICOTA, OCHOBAHUA U OokxoBas IOBCPXHOCTDH

Cdepa u map: ueHTp, paanyc, AMaMeTp, IIOLIalb HOBEpXHOCTH ceprl. Bzanmuoe

PAaCIIOJIOKECHUC C(bepbl N IINIOCKOCTH, KaCaTCJiIbHasd IJIOCKOCTb K C(bepe, IJ1omaab

cdepsr

6.4

6.5

6.6

6.7

N300paxkeHue Te BpalleHus Ha TUIOCKOCTH. Pa3BépTka mUIMHApPa U KOHYCa
KomOunanmu Tenm BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJo chepsl, chepa, BucaHHasi B MHOTOTPAHHUK, WK TEJIO0 BPaIICHUs

[Tonstre 06 06véMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
pSIMOYTOJIBHOTO Mapajuiesienunena u ciueactBus u3 He€. OObEM IMIMHApA,
koHyca. O0BEM mapa u riIonaab chepol

[MomoOuble Tena B mpoctpaHcTBe. COOTHOMICHHS MEXIY — IUIOMIAJSIMU

MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX T



6.8

6.9

Ceuenust nunMHApa (MapajsiebHO U MEPHEHAUKYJISIPHO OCH), CEUEHHUs] KOHyca

(HapaJIJICJIBHOC OCHOBAHHUIO U ITPOXOAAIIEC YCPE3 BepH_II/IHy), CCUCHUA Iapa

BexTop Ha miockoctd M B npocTpaHcTBe. CIIOKEHHE M BBIYUTAHME BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha 4uCIIo. Pa3nokeHne BEKTOpa 10 TPEM HEKOMILIAHAPHBIM
BektopaM. lIpaBwiio mnapawienenunena. PemeHue 3amad, CBSI3aHHBIX C

IMPUMCHCHHUEM IIpaBUJI ﬂeﬁCTBHﬁ C BCKTOpaMH

6.10

[IpsimoyronbpHasi cucTemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimue 3agauym B KOOpAMHATaX. YToJl Mexay BekTtopamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BhIUKCIIEHNE YIIIOB MEXIY MPSMBIMHU U TJIOCKOCTSIMHU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ METOJ IpHU PCIICHUU I'COMCTPUYICCKUX 3a/1a1.



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBILIET'O OBPA3ZOBAHUSI

Kon
NpoBepsieMOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUSA K PeAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMBbl CpPeIHEro
00u1ero oopazoBaHus

Brnanenue meromaMu 0Ka3aTebCTB, ajJrOPUTMAMHU PEICHHS 3a7ad;
yMeHue (GOopMyIHMpoBaTh W OINEPUPOBATH MOHATHUSMHU: ONpEICIICHHE,
aKCHOMa, Teopema, CJICACTBHE, CBOWCTBO, MPHU3HAK, TOKA3aTEIbCTBO,
paBHOCUIIbHBIE (OpMYITHPOBKH; [IPUMEHATH UX; yMEHUue
dbopMmynupoBath 00paTHOE ¥  MPOTHUBOIOJIOXKHOE YTBEPIKICHHUE,
NPUBOJMTH TPUMEPHl ¥  KOHTPIPHUMEPBI, HCIOJIB30BaTh METOJ
MaTeMaTHYECKOW MHIYKIIUHU; IPOBOIUTD JTOKA3aTEIbHBIC PACCYKICHUS
npu  pCUICHUUA 3aja4, OLCHUBATH JIOTUYCCKYIO IMMPaBUIIBHOCTDH
pacCyXICHHUH; yMEHHE OIEPHUPOBaTh IOHITUAMH: MHOXKECTBO,
IMOAMHOXKECTBO, ONCpalMi HaJd MHOXCCTBaAMH; YMCHHC HUCIIOJIB30BATh
TeOpeTHKO-MHO)KeCTBeHHBIﬁ afrapar  IJjid ONMUCAHUA  PCAJIbHBIX
IIPpOLECCOB U SIBJICHUU U IIpu pCUICHUHA 3aJia4, B TOM YUCJIC U3 JPYTHUX
yUeOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MMOHITUAMU: Tpad), CBAZHBIN
rpad, mepeBo, IMKJI, Tpad HaA IJIOCKOCTH; YMEHHE 3a/aBaTh U
OIUCHIBATh TPadbl Pa3TUUHBIMK CIIOCOOAMH; MCIIOIB30BaTh rpadbl MpH

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHATUAMU: HATypaJIbHOE YHCIIO, LIEN0E YHUCIIO,
CTEITEHb C LIEJIBIM [10KA3aTeJIEM, KOPEHb HaTypajIbHOW CTEIIEHH, CTEIICHb
C pauMOHAJIbHBIM IIOKAa3aTeJIeM, CTENEHb C JCHCTBUTEIbHBIM
IoKa3areneM, JiorapudM UWCia, CHHYC, KOCHHYC M TaHIEHC
IIPOM3BOJIBHOIO YHUCJIA, OCTATOK 10 MOJAYJIIO, PAalHMOHAIBHOE YHCIIO,
UppallMOHATIBHOE  YHUCIO, MHOXECTBA  HATypallbHBIX,  LEJBIX,
palMoOHAIbHBIX, JEHCTBUTENIbHBIX YHCEN; YMEHHE HCIO0JIb30BaTh
NPU3HAKU JETUMOCTH, HAMMEHBIINN OOIIMI J1eNUTeNlb U HaUMEHbIlee
oOuiee KpaTHOE, aNropuT™ EBKiNa Npu pemnieHny 3aaad; 3HaKOMCTBO
C pPAa3IMYHBIMU TO3ULHMOHHBIMU CHUCTEMaMH CUUCIICHUS; yMEHUE
BBITOJIHATH BBIYMCIICHUE 3HAYCHHUH U MPeoOpa3oBaHMs BhIPAXKEHUH CO

CTENEeHsAMH U Jiorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATBHBIX



BBIPAKCHUI; YMEHUE ONEPUPOBATH MOHATHUAMM: IOCIIEIOBATEIbHOCTD,
apudmernyeckas  TpOTrpeccusi,  TeOMeTpUuYecKas  Iporpeccus,
OecCKOHEYHO yObIBalollasi TeOMeTpUYecKass IpOrpeccusi; yMeHHe
3a/aBaTh  IOCJIEJOBATEIbHOCTH, B TOM UHCIE€ C IIOMOIIBIO
PEKYppEHTHBIX  (GOpMyJ;  yMEHHME  ONEpUpOBaTh  MOHATUSAMHU:
KOMIIZICKCHOC 4YHUCJIO, COHpH)KéHHLIe KOMIUJICKCHBIC 4YHCJIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opma 3alucu KOMIUIEKCHBIX YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M anreOpanueckas); yMeTb
IMPOU3BOANTH apI/I(l)MeTI/I‘ICCKI/IC I[CﬁCTBPI?I C KOMIIZICKCHBIMHU 4YHCJIaMU,
IMPUBOAUTDH IMPUMCEPDBI HUCITIOJIB30BaHUA KOMIIJICKCHBIX YHUCCII,
ONEpPUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, onpenenuTeib

MaTpulbl, FeOMeTpI/IquKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHBIE, UPPALIMOHAIbHBIE,
NIOKa3aTeNbHbIe, CTETIEHHBIE, IoTapu(hMUIECKHE, TPUTOHOMETPHIECKUE
YPaBHEHUSI M HEPABEHCTBA, HX CHUCTEMBI; yMEHUE OIEepUPOBaTh
HNOHATHSMMU: TOKIECTBO, TOKAECTBEHHOE Ipeo0pa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMa YPAaBHCHUN U HEPABEHCTB, PaBHOCUJIBLHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTbh YypaBHEHUS,
HEPAaBEHCTBA M CHCTEMbI C IOMOLIBIO Pa3IMYHBIX NMPUEMOB; pelIaTh
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIApAMETPOM; INPUMEHSITH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MAaTEMaTUYECKUX

3a/1a4 W 3a]1a4 U3 Pa3IudHbIX 00JacTel HAYKH U peaTbHON KU3HU

YMeHne onepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIHH,
HNEePUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKLIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HaUOOJIbIIIee ¥ HAUMEHbIIIee 3HAUCHUS
(GYyHKIMHM Ha TPOMEXKYTKE, HENpepblBHAS (QYHKLUSA, ACHUMITOTHI
rpadpuka ¢GyHKUOUM, TepBas W BTOpas Npou3BOAHas (yHKUUH,
reOMEeTPUYECKUI U (PU3HUECKUI CMBICT POU3BOHOM, TepBOOOpa3Has,
onpeAeNEéHHbId MHTETpall; YMEHHE HAaXOJUThb AacCUMNTOTHI TIpaduka
(YHKIMK; YMEHHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHNUS,
YaCTHOTO U KOMIIO3ULIUM (DYHKIMI, HAXOAUTh YpaBHEHHUE KacaTeIbHON
K TpaduKy (YHKIMHU; YMEHHE HAXOJUTh MPOU3BOIHBIC 3JI€MEHTaPHBIX
(GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO JUISI HCCIIEJOBAHUS
(GyHKUIMH, HAXOAUTh HAaMOOJIbIINME U HAUMEHbLINE 3HaUYeHUs (QYHKLUH;
CTpOUTh TIpadUKHM MHOTOYJIEHOB C HCIOJb30BAaHHWEM ammapaTa

MAaTCMAaTUYCCKOTI'O aHaJIn3a, IPUMCHATD ITPOU3BOAHYIO JJIA HAXOXKICHUA




HAaWIy4yllero pelleHus B NPHUKIAJHBIX, B TOM 4YHCJIE COLHUAJIBHO-
HSKOHOMHMUECKUX U (PU3NYECKUX 3a/1a4ax; HaXOAUTh IJIOMIAIU U 0OBEMBI
(ury c momMoupl0 UHTErpasa; NPUBOJAUTh IPUMEPbl MATEMATUYECKOTO

MOJICIIUPOBAHMS ¢ TIOMOIIBIO MU (HepeHIINATBHBIX YPaBHEHHH

YMeHue onepupoBaTh MNOHATHAMM: Tpapuk (yHKIMH, oOpaTHas
GbyHKIMsA, KOMIO3UIUA QYyHKUUHN, TUHEHHAs (QYHKIUS, KBaApaTUUHAS
GbyHKIMs, — panuoHanmbHas ~— (QyHKUMS, — CTeMeHHas  (QYHKIHS,
TpUTOHOMETpUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
GbyHKIMY, TOKaszaTeiabHass W JorapupmMudeckas (QYHKIHH;, yMEHHE
CTPOUTH TpadUKH M3YYEHHBIX (DYHKIIUH, BBITIOJHITH TPEOOpPa30OBaHUS
rpaduKoB (YHKUIUH, UCTIONB30BaTh Tpa(UKH ISl H3yUEHHUS ITPOLIECCOB
¥ 3aBHCUMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB
U 3a7lad U3 peabHOM >KM3HU; BbIpakaTh (opMyJiaMU 3aBUCHUMOCTH
MEXy BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIHMHA 151
peleHus ypaBHeHUH, HEPaBEHCTB U 3a]1a4 C ITapaMeTpaMu; H300paxarb
Ha KOOPAWMHATHOW IUIOCKOCTHM MHOKECTBA PEUICHUA ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a/ladll Pa3HBIX TUIOB (B TOM YHUCIIe Ha
IPOIICHTHI, I0JIM ¥ YaCTH, Ha JBI)KEHHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33Ja4 U3 00JIaCTH yIpaBIeHUS TUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX
CHUCTEMBI 10 YCJIOBHIO 3a/layM, MUCCIIEOBATh IOJyYEHHOE PEIICHUE U
OLICHHMBATh IPaBJONOJ00OHOCTh PE3yJIbTaTOB; YMEHUE MOJEIMPOBAThH
peaibHbIE CUTyallud Ha S3bIKE MATEMATHKHU; COCTABIISTH BBIPAXKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA M HX CHUCTEMBI [0 YCIOBHUIO 3a/ayH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAaHUEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IOHATHSAMH: CpedHee apupMETHUECKOe,
MenuaHa, HauOoJiblllee M HaUMEHbIIee 3HAYSHUs, pa3Max, JUcIepcus,
CTaH/JapTHOE OTKJIOHEHHE 4YHCIOBOIO HaboOpa; yMEHHE H3BIIEKATb,
UHTEPNPETUPOBATh MH(OPMAIIMIO, TPEACTABICHHYIO B Ta0iuIax, Ha
auarpammax, rpaukax, OTpa)arollyto CBONCTBA pealbHbIX MTPOLIECCOB
U SIBJIGHUM; TNpPeACTaBIATh HHPOPMALHUIO C TOMOILIbI TaOIHIl U
auarpamMm; HUCCICAOBATL CTATUCTUYCCKHUE JaHHBIC, B TOM YHCIIC C

IMPUMCHCHUEM Fpa(l)I/ILIeCKI/IX MCTOOOB M OJICKTPOHHBIX CPCACTB;
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rpadgnqecxn ucciacaoBaTb COBMECTHBIC Ha6J'IIOI[eHI/I$I C IIOMOIIBIO

JIarpaMM pacceuBaHus U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIy4YalHBIM ONBIT M CIly4alHOE
COOBITHE, BEPOSTHOCTH CIIy4allHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM IpaUUeCKUX METO/0B; MPUMEHSThH
(hopMyIIBI CIOKEHUS U YMHOKEHHS BEPOATHOCTEW, POpMYJy MOJHOM
BEpOSTHOCTH, (opmyny bepHymiu, KomMOuWHATOpHbIE (aKThl U
(opMyJIBI; OIICHWBAaTh BEPOSTHOCTH PEANTbHBIX COOBITHH; yMEHHE
ONEpUPOBATh MNOHATUAMM: CllydyallHash BEJIMYMHA, PpAaCHpEACICHHUE
BEPOATHOCTEH, MATEMaTHYECKOE OXKUIAHNE, TUCIIEPCHS U CTaHIAPTHOE
OTKJIOHEHHE CIlyyailHOH BeIMYMHbBI, (QYHKIUU paclpeleNeHus u
IUIOTHOCTH ~ PAaBHOMEPHOIrO,  IOKAa3aTeIbHOIO U  HOPMAJIBHOTO
pacnpeneNeHuil; yMEHHE MHCIIONb30BaThb CBOMCTBA  M3YYEHHBIX
pacnpenesieHuit UIsl peleHus 3a/1a4; 3HaKOMCTBO C MOHSTUSIMU: 3aKOH
OOJNBIIMX YHWCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHHI; yMEHHUE
IPUBOJUTH TPUMEPBl MpPOSABICHUSA 3aKOHa OOJBIIMX YHUCENT B
OPUPOAHBIX U OOILECTBEHHBIX SBJICHUSAX; YMEHHE OIEPUPOBAThH
HNOHATHUSMU: COYETaHHME, IEPECTAHOBKA, YMCIO COYETAHUH, YHCIIO
IepecTaHoOBOK; OMHOM HbrOTOHA; yMeHHe NPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCyXKICHUS U PEIICHUs 3a/1a4; OLEHUBATH BEPOSITHOCTHU
peambHBIX  COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJENIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHHne onepupoBaTh IOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIja, IUIOCKHHA Yrod,
JIBYI'PAHHBIN yroj, TPEXIPAHHBIA YIoOJI, CKPEIIMBAIOLIUECS IpPSIMBIE,
[1apaJUIEIbHOCTD U IEPIECHAUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, YO
MEXKIYy NPSMBIMHU, YTOJI MEXIY HNPSMON M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOUKU J10 IUIOCKOCTH, PACCTOSHUE MEKIY
IPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHME HCIIOIb30BAThH
IpU pPEUIeHHWH 337ay HM3y4deHHble (DAKThl U TEOPEMbl IJIAHUMETPUH;
YMEHHUE OLICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA; CTPOUTH
MaTeMaTU4YECKUE MOJEIU C IOMOIUBI) I'€OMETPUYECKHUX IOHATUN H

BEJINYMH, pELIaTh CBA3aHHBIE C HUMM IIPAKTUYECKUE 3a]1a41
YMeHne onepupoBaTh MOHATHIMHU: U0k GUTYPBI, 00BEM (QUTYpHI,
MHOTOTPaHHMK, TPAaBUJIBHBII MHOTOI'PAaHHUK, CEYEHNE MHOTOTPaHHUKA,

Ky0, Mmapajielenumnes, npu3Ma, nupamuiaa, Gurypa u MOBEPXHOCTH
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BpalieHusi, MWINHAP, KOHYC, map, cdepa, mwionaab chepsl, TIONaab
MOBEPXHOCTH THPAaMUAbI, MPU3MBI, KOHYyCa, IMIMHIpPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO TIapaJuIeNienuIeia, MMPaMUIbl, TIPU3MBI, IHHIPA,
KOHYCa, Iapa, pa3BEpPTKa MOBEPXHOCTH, CEUCHHsI KOHyca U LWJIMHPA,
napajulelbHble OCH WJIM OCHOBAaHHMIO, CEUCHHE INapa, IJIOCKOCTb,
Kacatomascs chepbl, UWIMHIPA, KOHYyCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, 1300paXaTb MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpAIlleHNsl, MX CEYEHHUs, B TOM 4YHUCIE C TOMOUIbIO 3JIEKTPOHHBIX
CPEACTB; yMEHHE MPHUMEHSTh CBOHCTBA T'E€OMETPUYECKHX (Uryp,
CaMOCTOSITENIFHO (OPMYJIIHPOBATH OIPENENICHUs] U3Yy4aeMbIX (Uryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX M IPH3HAKAX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM ONPOBEPraTh MX; yMEHHE IPOBOAUTH
KIaccuuKanuio (GUTyp IO pasMYHBIM TPU3HAKaM, BBITIOIHAThH

HeO6XOI[I/IMBIe JAOINOJIHUTCIIbHBIC TTIOCTPOCHUA

YMeHue omepupoBaTh MOHATUSMH: JIBKEHHE B IPOCTPAHCTBE,
napaieNIbHBINA MEPEHOC, CAMMETPHSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue MOM00US, MOAOOHBIE (GUTYPBI; YMEHHE
pacrio3HaBaTh paBHBIE M MOJOOHBIE (QUTYPHI, B TOM YHCIIE B MPHPO/IE,
UCKYCCTBE, apXUTEKType; UCIOIh30BATh TEOMETPUUYCCKUE OTHOIICHUS
IpU PELICHUH 3a]ad; HAaXOAWTh T'€OMETPUYECKHE BEIWYHHBI (JUIMHA,
yroj, IUIOm@aab, 0o0bEM) MpH peIIeHUH 3aJad M3 JAPYTHX Y4eOHbIX
MIPEIMETOB U U3 PEATHHOMN KU3HH; YMEHUE BEIUUCIIATH TEOMETPUICCKHE
BEJIMYMHBI (JUIMHA, YToJI, TUIONaab, 00BEM, IUIOIMIAAb MOBEPXHOCTH),
UCTIONB3Ysl M3ydeHHBbIE (OPMYJIBI U METOJbI, B TOM YHCJE: IUIOMIA/h
MIOBEPXHOCTH NMUPAMUJIBI, IIPU3MBI, KOHYCa, UITHHIIPA, UIOIMAIb CQEph;
00BEM KyOa, IPSMOYTOJIBHOTO MapauIesenuIea, THPAMUIBI, TPU3MBIL,
IWJIMHpA, KOHYCa, Iapa;, YMEHHE HaXOJHUTh OTHOIIEHHE OOBEMOB

oJ1I00HBIX QUryp

12

YMeHue omnepupoBaThb  MOHATUSAMHU:  MIPSIMOYTOJIbHAsE — CHCTEMa
KOOpJIMHAT, BEKTOP, KOOPJAMHATHI TOUKH, KOOPJIMHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOU3BEJCHUE BEKTOpPA HA YUCJIO, PA3I0KEHHE BEKTOpa IO
6a3ucy, CKaJsipHOE MPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YTOi
MEXJIy  BEKTOpaMM; YMEHHE  HCIIOJIb30BaTh  BEKTOPHBIM U
KOOPJIMHATHBIA METOJ AJIA PEIICHHs] TeOMETPUYECKUX 3a/Jad U 3ajad

JIPYTUX Y4EOHBIX MTPEIMETOB
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VYmMmenne BI)I6I/IpaTB HOI[XO}I?IHII/II\/’I METOA [JIA PCHICHUA 3alaydu;
MOHMMAaHHE 3HAYMMOCTH MaTeMAaTUKH B H3YyYEHUH MPUPOIHBIX H
O6HIGCTB€HHI>IX nmponeccoB M SIBJ'IGHI/II\/'I; YMCHHUEC pacClioO3HaBaThb
IMPOABJICHUC 3dKOHOB MATCMATHKU B HMCKYCCTBC, YMCHUC NPUBOAUTH
MPUMEPbl  MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM HW MHUPOBOH

MaTeMaTUYECKOU HAyKU




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D
ITO MATEMATHUKE

HpOBepHeMblﬁ JIEMEHT COACPKaHUSA

Kon

1 Uucna v BBIYUCICHUS

1.1 Hatypanbnble u uensie yncna. [I[pu3Haku 1eIMMOCTH ENbIX YHCeT

- Pannonaneupie uyncna. OOBIKHOBEHHbIE U JIECATUYHBIE JPOOHM, MPOLIEHTHI,
' OeCKOHEUHbIE TIEPUOTUIECKUE IPOOH

13 ApudmeTnueckuii KOpeHb HaTypallbHOH cTenenu. JleiicTBus ¢ apudmeTnuecKuMu
' KOPHSIMU HaTypaJlbHON CTETICHU

14 Crenenp ¢ wnensiM mnokazaTteneM. CTeneHb € palUMOHAIBHBIM IOKa3aTeJIEM.
. CaoiicTBa cTeneHU

s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudwm yucina. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(MbI

JelictButenpHble yucia. ApudMETHYECKHE ONepalui C JIeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnrmkEéHHbIe BRIYUCICHUS, IPaBUIIa OKPYTICHHUS, MPUKUIKA U OL[EHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeobpazoBanue BoIpaKECHUN

1.9 KommiekcHbie uncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 Lenblie u 1poOHO-paIIOHANIEHBIE YPAaBHEHUS

2.2 HppanuoHaibHble ypaBHEHUS

2.3 TpuronomeTpuieckue ypaBHEHUS

2.4 [TokazaTenbHbIC U JOTapUMUUECKIE YPABHEHUS

2.5 Lenple u 1poOHO-paIioHATbHBIE HEPABEHCTBA

2.6 HppaunoHnaiibHbie HEPAaBEHCTBA

2.7 [TokazaTenpHBIC U JOTapUMUYECKIE HEPABCHCTBA

2.8 TpuronomeTpuyecKkre HEpaBeHCTBA

2.9 Cucremspl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11

Matpuiia cuCTeEMbI JIMHEWHBIX ypaBHEHUH. OnpeaenuTeslb MaTPUILIbI



3 @OyHKIMU U TpaduKu
11 Oynkius, crnocods! 3amanus (GyHkud. ['paduk ¢yHkumu. BzaumHo oOparHbie
. ¢bynkiuu. YétHele u Heu€THbIe QpyHKmu. [leproanueckue GyHKIUN
OO6nactp ompeneseHuss U MHOXKECTBO 3HadeHMH QyHkuumu. Hymu QyHKIum.
12 [IpomexyTku 3HAaKONMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' Maxkcumymbl 1 MUHMMYyMBbl (yHKIMU. HanGonbliee M HauMeHblllee 3Hau€HHE
(YHKIMU HAa TPOMEKYTKE
33 CreneHHas QyHKUUS C HaTypaJbHBIM M LIEJbIM ToOKazateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTEIICHU
34 Tpuronometpudeckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas pyHKIIUU, ©X CBOWCTBA U TPadUKH
16 Toukn paspsiBa. AcuMmnrtorel TpadukoB (yHkuuid. ColicTBa (yHKUUH,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccur. @opmyiia CI0XKHbBIX IPOLIEHTOB
4 Hayana maTemaTnueckoro aHanmsa
4.1 [TpousBoanas pyukuu. [Ipon3BoaHBIE 2IeMEHTApHBIX (PYHKITAT
[IpuMeHeHne TPOW3BOMAHONW K HCCIAEAOBAaHUIO (YHKIMA HA MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenue HanOoIbIIero 1 HaMEHBIIIETO 3HAYCHUs (PYHKLIUHN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHOX€eCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATUCTUKA
6.2 BepositHoCT
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u MOBEpXHOCTH BpAILICHUS



7.5 KoopanHatsl u BEKTOPBI



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

['eometpus, 10 -11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomies C.b. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsenienuey, 2020.

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

bu6mnorexka I{OK https://m.edsoo.ru/863cfa24

Poccuiickas anexTpoHHas mkona https://resh.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6nmoteka I{OK https://m.edsoo.ru/863efa24

Poccuiickas anexTpoHHas mkona https://resh.edu.ru/



https://www.google.com/url?q=https://m.edsoo.ru/863efa24&sa=D&source=editors&ust=1699966841181954&usg=AOvVaw05Yh2Yj3wfVC7jsfRf7yoC
https://www.google.com/url?q=https://resh.edu.ru/&sa=D&source=editors&ust=1699966841182235&usg=AOvVaw26m-nK1F3wDdT6i1AIZXbB
https://www.google.com/url?q=https://m.edsoo.ru/863efa24&sa=D&source=editors&ust=1699966841182579&usg=AOvVaw39ihIL_m1dNBhbgMhWLDyy
https://www.google.com/url?q=https://resh.edu.ru/&sa=D&source=editors&ust=1699966841182809&usg=AOvVaw1BWka0SQSDWWwYmc5agJK2







