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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMmMa 1o MaTeMaTUKE Ha YPOBEHb CPEHETO OOILErO
obpazoBanus s ooydaroniuxcs 10 — 11 -x kmaccoB AHO COIIL nmenu
N.I1.CBetnioBo# pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O0 o6pa3zoBaHuu B
Poccuiickon @enepaunmn»;

. npuka3a Munmnpocsemmenus oT 31.05.2021 Ne 287 «O0 yTBepx)aeHUn
denepanbHOrO0 TOCYJAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHIAPTa OCHOBHOTO
00111er0 00pa3oBaHUs»;

. npukaza MunmnpocsenieHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHUN
(penepanbHOI 00pa30BATEIBLHON TPOrPAMMbl OCHOBHOI'O OOLIETO 00pa30BaHUA»;

. npukaza Munmnpocsemierus ot 22.03.2021 Ne 115 «O06 yTBepxaeHuu
[lopsnka opraHu3allMi U OCYLIECTBJICHHUS OOpa30BaTENIbHON IESATENBHOCTH IO
OCHOBHBIM  00mHIe00pa30oBaTeNbHBIM  IIporpaMmMaM —  00pa30BaTEIbHBIM
mporpaMmMaM HayajdbHOrO OOLIEro, OCHOBHOTO OOHIEr0 W CPEAHEro OOIIEero
00pa3oBaHUs;

. CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTNYECKHE TPeOOBAaHUS K
OpraHu3alMsIM BOCIHUTAHUS M OOY4YEHHUs, OTIbIXa U O3JOPOBJICHUS JETeH U
MOJIOJIEKW», YTBEPKICHHBIX MMOCTAHOBICHUEM TIJIABHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHnvyeckue HOpMATUBBI U TPEOOBAHUS K
oOecrieueHnto Oe3omacHOCTH W (WiM) OE3BpPEeIHOCTH I 4ejoBeKa (PaKkTopoB
Cpelibl OOUTaHUA», YTBEPKIECHHBIX MOCTAHOBIEHUEM IJIaBHOTO CAHUTAPHOIO Bpaya
oT 28.01.2021 Ne 2;

. KOHIIEMIIIMM TMPENOoJaBaHUs PYCCKOTO S3bIKa M JIUTEpaTypbl B
Poccuiickonn ®enepanuu, yTBEpKIACHHOW pacnopsbkeHueM IlpaBurenscrBa oOT
09.04.2016 Ne 637-p;

. y4eOHOro IuIaHa CpeaHero oOIero oOpa3oBaHUs, YTBEPIKIECHHOIO
npukazom AHO COII nmenn M.I1.CeetnoBoit ot 29.08.2025 Ne 52 «O BHeceHuu
U3MEHEHUM B OCHOBHYIO 0O0pa3oBaTeIbHYIO IPOTpaMMy OCHOBHOI'O OOIIEro
00pa3oBaHUs;

. benepanbHOi paboueit mporpamMmbel MO y4eOHOMY MpeIMETy
«MaremaTukay.

Pabouas mporpamma OpreHTHPOBaHA Ha IIEJIEBBIE PUOPUTETHI,
chopMmynupoBaHHbIE B (heliepaibHON pabouei mporpaMme BOCIIUTaHUS U B paboueit
nporpamme Boctiutanuga AHO COII umenn N.I1.CBeTnoBoi

['eomeTrpus sBasieTcs OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro

oOmiero oOpa3zoBaHus, TaK KaKk 00ECIeurnBaeT BO3MOXKHOCTb U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAMpaBIIEHHOCTH M MPEAMETOB T'YMAaHUTAPHOTO IIMKIIA.



[TockonpKy  JOTMYECKOE  MBIIIIEHWE,  (QopMupyemMoe TpH  U3YYCHHH
00y4aronMMuUCs MOHATUWHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM IMPU PELICHUH F€OMETPUUYECKHUX
3a7a4, YMEHUE BBIIBUTATb W ONPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS MPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO LKA, B YACTHOCTH
duznyeckux 3amad.

Llens ocBoeHus nmporpamMmbl yaeOHOro Kypca «['eoMeTpusi» Ha yriyOJI€HHOM
YpOBHE — pa3BUTHE WHAMBUIYAIbHBIX CIOCOOHOCTEH OO0yYaromuxcsi MpH
M3YUYCHHHU TE€OMETPHUH, KaK COCTABIAIONIEH MpeaMeTHON obnactu «MaTeMaruka u
uHpopMaTUKa»  uYepe3  oOecredyeHne  BO3MOKHOCTH  MPHOOpETEeHus U
UCIIOJIb30BaHUsl OoJjiee TIYOOKMX TIE€OMETPUYECKHX 3HAHUM U JIEWCTBU,
crenu@UUHBIX TEOMETPUHU, U HEOOXOJUMBIX JJI YCIEIIHOTO MPO(PECCHOHAIBHOTO
00pa3oBaHuUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aJayaMH Kypca T€OMETpUM Ha YIJIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NPeACTABICHU O TEOMETPUH KAK YaCTU MUPOBOM KYJIbTYpPhI U
(dbopMHpOBaHKE OCO3HAHMS B3aMMOCBSI3U TEOMETPUH C OKPYKAIOLUM MUPOM;

dbopMupoBaHHe TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEUIIINX MATEMaTUYECKUX MOJEIISIX, MO3BOJISIIOIIMX OMNUCHIBATH W H3y4daTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE NOHATUWHOIO amnIapara 1o pasaeiny
«CrepeoMeTpusi» y4eOHOTo Kypca TeOMETPUH;

dbopMupoBaHWEe ~ yMEHUS ~ BJQJE€Th  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTYpax W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE WX TPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHrE YMEHHS PaCliO3HABaTh HA YEPTEKAX, MOJEISIX U B peaTbHOM
MHUpPE MHOTOTPAHHUKM U TEJa BpAIlCHUS, KOHCTPYUPOBATh T€OMETPUUYECKHUE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTeMaTUYeCKUX TeOopHil, (GOpMHUpPOBAHWE MMOHWMAHUS POJIM AKCHOMATHUKH TIPH
MIPOBEICHUHN PACCYKICHUN;

(dopMHpOBaHKWE yMEHUS BIAJETh METOJAMM JIOKA3aTENbCTB M AJTOPUTMOB
pellIeHUsl, YMEHUS WX MPUMEHSITh, MPOBOAUTH JOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 33J1a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupoBaHrE TPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  TIPH
000CHOBAaHUY MAaTEMaTUYECKHUX YTBEPXKICHUM U POJIM AKCHOMATHUKH B TIPOBEICHUN
JNEYKTUBHBIX PACCYKICHUN;

pa3sBUTHE M COBEPUICHCTBOBAHME MHTEIUICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEN 00yuaroluxcsl, MO3HABATEIbHOW aKTUBHOCTHU, HUCCIEI0BATEIbCKUX
YMEHHUI, KPUTUYHOCTH MBILLICHUS], HHTEPECA K U3yUYECHHUIO TEOMETPUH;

dbopmupoBaHre (PYHKIIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHUHU:
YMEHUS paClo3HaBaTh TPOSBICHUS TEOMETPHUUYECKUX TOHATHH, OOBEKTOB U



3aKOHOMEPHOCTEH B peajbHBIX KHU3HEHHBIX CUTYyalMsSX W TPH U3YyYEHUU APYTHX
y4eOHBbIX  TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUSl PEATBHBIX CUTYyallMii, HCCIEIOBaHUS TOCTPOCHHBIX MOJIEJEH,
WHTEPIPETAINH MTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPIKAaTEILHBIMU JIMHUSIMU Y4eOHOTO Kypca «I'eomeTpus» B
10-11 knaccax siBnsitoTcst: «lIpsiMble U TUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO tpeboBaHME «yMETh ONEPHPOBATH
MOHSATUSMIY, PEIIEBAHTHBIMU T€OMETPUU Ha YIITyOIEHHOM ypoBHE oOydeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE  JIOTMYECKUX yMEHUH  pacrlpeiensercs He TOJbKO 10
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojaM oOydeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTartaM OocBoeHUsT DeaepanbHON paboueit
MPOTPaMMBI, PacHpeneN€HHBIM 10 ToJaM OOY4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITMATIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamajuch  HEOJHOKPATHO. OTO TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
T€OMETPUYCCKUMH TIOHATHSIMHU M HaBBIKAMH TTOCJIETOBATEIIBHO U MTOCTYIATEIBHO, C
COOIOICHNEM TPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPECTaBICHUNA OOYJarOIINXCs, PACIIUPSI U YIIIyOssis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBS3H.

[lepexon K HW3Y4EHHIO TE€OMETpUM Ha YIIyOJIEHHOM YPOBHE IO3BOJISET:

co3faTh yciaoBus aia auddepeHunanuu 00yyeHus, HOCTPOCHUS
WHJUBUyaJIbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHeYuTh yriayOJaéHHOe
U3Y4YCHHE T€OMETPHUH KaK COCTaBJISIONIEH yueOHOTo penmera «MaremaTikay;

MOJTOTOBUTHh OOYYAIOIMIMXCA K TIPOJOJDKEHUIO HM3YyUYCHUS] MaTeMaTHKU C
yaéToM BbIOOpa Oyaymiel mpodeccur, odecrednBasl MPEeMCTBEHHOCTh MEXIY
001muM 1 npodeccuoHatbHbIM 00pa30BaHUEM.

Ha wusydenue ydeObHOTOo Kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hezento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJIO).



COILEPKAHUE OBYUYEHUSA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHoBHBIE  TIOHATHUSI ~ cTepeoMeTpun. Touka, mOpsiMasi, TUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxeHHe NpsIMBIX B IPOCTPAHCTBE: IMEPECEKAOLINECS,
napajuielibHble W CKpellMBaroIuecss npsMble. [IpU3HAKM CKpelMBarOMIMXCS
npaAMbIX. [lapannenbHOCTh NPSIMBIX U IUNIOCKOCTEW B MPOCTPAHCTBE: MapajlieIbHBIE
MpSAMBIE B MPOCTPAHCTBE, NAPAJIIETBHOCTh TPEX MPSAMBIX, MAPAICIIBHOCTD MPSIMOA
U 1wiockoctu. [lapamienbHoe W LEHTpadbHOE NPOSKTHPOBAHUE, HU300paKEHHE
¢uryp. OcHOBHBIE CBOWCTBA MapajlIeIbHOTO NpPOEKTHpoBaHuA. M3o0paxeHue
buryp B mapayyiesibHONW MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEKy NPSAMBIMH B MPOCTPAHCTBE. [lapamienbHOCTh IUIOCKOCTEN: MapasiebHbIE
IJIOCKOCTH, CBOKMCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAaHCTBEHHbIE (QUTYpPhl HA TUIOCKOCTH: TETpadJp, Mapajuiejenunes,
MTOCTPOCHUE CEUCHUH.

[TepneHAUKYISIPHOCTh NPSIMOW M TJIOCKOCTH: MEPIECHAUKYJIAPHBIE IPSIMbIE B
MPOCTPAHCTBE, MPSIMBIE TMapayICIbHbIE W MEPHEHIUKYJISPHBIE K TIOCKOCTH,
MPU3HAK NEPHNECHANKYISPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeEMa O MpsIMOU
NEPIIEHANKYJIIIPHOU IIJIOCKOCTH. OpTtoronanbHo€ IIPOEKTUPOBAHUE.
[lepnieHAUKYISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IUJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  IUIOCKOCTH, TMpoeKius  (Uurypsl Ha  IUIOCKOCTb.
[lepneHAUKYASIPHOCTh  TIOCKOCTEW: TMPU3HAK  MNEPHNECHAMKYISPHOCTH  JIBYX
I0CKOCTEeN. Teopema 0 TpEX NEePIEHAUKYIAPAX.

Yrael B NPOCTPAHCTBE: YroJa MEXAY MPSAMOM U IUIOCKOCTHIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yIroJI ABYIPAHHOTO yriia. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBONCTBA IUIOCKMX YIVIOB MHOrorpaHHoro yrija. CBOWCTBa IUIOCKMX H
JIBYTPAaHHBIX YTJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB M CHHYCOB JJIsi
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buabl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsmasi ¥ HakJIOHHas MPU3MbI, OOKOBasi M MOJIHASI IOBEPXHOCTH MIPU3MBI.
[Tapamienenunien, nOpsIMOYTrOJIbHBIM — MapajuleJIeNUIIe] W €ro  CBOWCTBA.
Kparyvailre mnyTd Ha TMOBEpPXHOCTH MHOTrorpaHHuka. Teopema OJilnepa.
[IpoctpanctBennast Teopema Iludaropa. I[lupammpa: n-yronpHas mnHUpaMuna,
npaBWibHas W yceu€éHHas nupamuabl. CBolicTBa péOep M OOKOBBIX TIpaHeit
MpaBUJIbHOU nTupaMusbl. [[paBuibHbIE MHOTOTPAHHUKU: NPaBWIbHASA IPU3MA U



MpaBUiIbHAs MNUpaMUIa, NPABWIbHAS TPEYrojbHas MHPaMUIA W IPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHune O mNpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadp,
JOJIEKadIp U UKOCadIp.

Bbluncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, JAMaroHaja, YIJbl.
[Inomanp OOKOBOW NOBEPXHOCTM M MOJHOW MOBEPXHOCTU NPSAMOM IPU3MBI,
IUIOMIAJh OCHOBAaHMI, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOM HPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU TMPABWIBHONW MHPaAMUBI,
TEOpeMa O IUIOLIAIA YCEUEHHON MTUPaMU/IBI.

CummeTpuss B INPOCTPAHCTBE. JJIEMEHTbl CUMMETPUM  IPABUJIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MNPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
napajuielenuneaa, CUMMETPHUsl NPaBWIbHBIX IPU3M, CUMMETPHUS IPaBUIIBLHOU
MApPaMUJIbI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEApHbIC, COHANPABICHHBIE W  IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPaMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOpPa Ha YHCIIO.
[IonsAiTME KOMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. Teopema O pas3loKEHHM BEKTOpA IO TPEM
HEKOMIUTaHApHBIM  BekTOopaMm. IIpsiMoyronbHas  cucTemMa KOOpAMHAT B
npoctpadcTBe. Koopauuatel BekTopa. CBsI3b MEXAY KOOPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMHd TOYEK. YToid MexAy BekTopamH. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[TonsATHSA: TMIAMHAPWUYECKAs TOBEPXHOCTh, KOHHYECKAsh TOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, oOpa3yromue noBepxHocTeil. Tenma BparieHus:
UIUHAP, KOHYC, YCEUYE€HHBIA KOHYC, cepa, map. BzammHoe pacmosiokeHue
chepsl M TUJIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M3o0paxkenuwe Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka mummHApa u KoHyca. CummeTpus cdepsl u
mrapa.

O6bEéM. OcHoBHbIE CBOMCTBa 00bEMOB Ten. Teopema 00 o0O0BEME
NpSIMOYTOJLHOTO Tapajuiesnenunena u ciueactBus u3 He€. OO0bEM mpsiMolt U
HAKJIOHHOW TIPHU3MBI, IIIMHIPA, TUpaMuabl 1 KoHyca. O0OBEM 1mapa U mapoBOro
CErMEHTA.

KomOuHanuu Ten BpallleHus W MHOTOrpaHHMKOB. [Ipu3ma, BmucaHHas B
IWIMHAP, ONHMCAaHHas okojio mwinHapa. Ilepeceuenune cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepsl mnockocthio. [loHsTHE MHOrOrpaHHHUKa,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpaLlCHHUS.

[Tnomans MOBEPXHOCTH NUIWHAPA, KOHyCa, TUIOMaas chephl U €€ JacTeH.
[Tonobue B mnpoctpancTtBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJCH IMOBEPXHOCTEH
nono6Heix Quryp. I[lpeoOpazoBanue momobusi, romorervs. Permenue 3amgad Ha
IJIOCKOCTH € UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJ BPAILCHUS: CEUCHUS IWJIMH]Ipa
(mapajuienbHO W NEPHEHAUKYISIPHO OCH), CEYEHUsS KOHyca (IapasuiesibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEpUIMHY), CEUCHHUS I1apa, METOJIbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEpEeHOCca
CEKYIIEH TIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpancTBe. Ormnepanuu Haj BeKTopamHu. BekTopHoe
YMHOXKEHHE BEKTOpoB. (CBOICTBA BEKTOPHOTO YMHOXEHHUs. I[IpsMoyronbHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopuHatel BekTopa. PaznoxeHnue BekTopa
no Oazucy. KoopIWHATHO-BEKTOPHBIM METOJl NpPHU PEIICHUH TE€OMETPUUECKUX
3ajad.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBvxenus: mpoctpaHcTBa. OTtoOpakeHus. [[BukeHUs W paBEHCTBO (Guryp.
OO6mue cBoicTBa JBWXEHUW. Buabpl ABWKEHMI: NapauleIbHbIA TEPEHOC,
LIEHTpaJIbHAasl CUMMETpHUS, 3€pKajbHas CHUMMETPHUs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOrO  OOIIecTBa,  MPEACTABICHHE O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SBICHUM,
MpoNeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W APYroe), YMEHHE
B3aUMOJEHCTBOBATh C COIMAJBbHBIMM HHCTUTYTAaMH B COOTBETCTBUU C UX
(GYHKIUAMY U Ha3HAYCHUEM;

2) maTpHOTHYECKOe BOCTUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW HUJEHTUYHOCTU, YBAXKEHUS K
MPOLUJIOMY M HACTOSILIEMY POCCHUMCKOM MAaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K
JOCTUKEHHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHCKON MaTeMaTHUECKOM LIKOJIBI,
UCIIOJb30BAaHUE D3THUX JIOCTIKEHUH B JApPYrUX HayKax, TEXHOJOrusx, cdepax
HYKOHOMUKH;

3) 1yXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKHM U JIEATEIbHOCTBIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAsl ACTETUKY MAaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aJa4, PEIIEHUN, PaCcCyKIEHUN, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iuvHbIX BUIOB HCKYCCTBA;

5) dpuznyeckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0pOBbIO (370pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUUA U
OTIIbIXa, peryisipHas (pu3nmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPH 3aHATHAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TpYZYy, OCO3HaHHE IIEHHOCTU TPYIOJIOOUs, HHTEpeC K
paznmuuHbiM  cPepamM  NMpPOPEeCcCUOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIIOKEHUSAMH, YMEHHE COBEpIIAThb OCO3HAHHBIA BBHIOOD
Oynymerd mpodeccun © peann30BbIBATH COOCTBEHHBIE JKM3HEHHBIC TIUIAHEI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTU4ecKoMy OOpa3oBaHHUIO U



caM0O0Opa30BaHUIO HA MPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEHICHUH IPAKTUYECKUX 3a]]a4 MaTEeMAaTUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TOHUMAHUE BIUSHUSA
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSIHUE MPHUPOAHONU M COIMATbHOU
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUeHTAIUS
Ha TPUMCHEHHE MAaTeMaTHYCeCKUX 3HAHWN JJIs peIIeHus 3aaad B 00JacTH
OKpYXalollle Cpe/bl, MIAHUPOBAHUE TIIOCTYNIKOB M OILIEHKH HX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KarOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH MW OOIIECTBEHHOW  MPAaKTHKW, TOHMMaHHE
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeTOBEYECKON IesATEIbHOCTH, JTaloOB €&
pa3BUTHS W 3HAYUMOCTH [UJIl Pa3BUTHS ULUBWIM3ALWUH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTEMaTHYeCKOW KyJIbTypoll KakK CpeICTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh IMPOCKTHYIO M HCCIEAOBATEIBCKYIO JIESITEIHHOCTh
WHJVBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble jornueckue AecTBUS:

BBISIBJIATh M XapPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYJIHUPOBATH
ompe/eeHus] OHIATHM, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKALIUH,
OCHOBaHMs JiJis 00001IEHNS U CPAaBHEHUS, KpUTEPUH MPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (QopMynupoBaTh HW  TPEoOpa3oOBBIBATH  CYXKICHUS:
YTBEPJUTEIbHbIC U OTPULIATEIbHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIE,

BBISIBJISITH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSAX, MpeajiaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JeNaTh BBIBOALI C WCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKIACHUI
(TIpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS U BHIBOIBI,

BBIOMpATh CMOCOO pelleHus Y4eOHOM 3agaur  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pelIeHUs, BbIOMpaTh HauboJee MOAXOMAUMH C  Yy4ETOM
CaMOCTOSITENIbHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:



HCIIONB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOIIME  NPOTUBOpEuHe,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpMUpOBATh THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CITAHUPOBAHHBIA SKCIEPUMEHT, MCCIIEIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOTr0 00bEeKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SIBICHUSIMU, ITPOIIECCAMHU;

CaMOCTOSITeNIbHO (PopMynupoBaTh 0OOOIEHHUS U BBIBOJIBI MO pe3yJibTaTaM
NPOBEIEHHOTO  HAONIONEHMS, HWCCJIEAOBAaHMS, OIEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BRIBOJIOB U 000OIIEHHU;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpPOIecCa, a TakXKe BbIABUTATH
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

BBISIBIISATH J€UIIUTHI MH(POPMALUK, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIs PEUICHUS 33]]a4H;

BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh W HHTEPINPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUIOB U
dbopM npeAcTaBICHUS;

CTPYKTYpUpOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B pazIuyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHUS B COOTBETCTBUHU C YCIOBUIMHU U
HesasMu OOLIeHMsI, SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHs IO XOJy PEUICHUs 3aJayH,
KOMMEHTUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

B xoz1e OOCYXICHHs 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYKIAaeMOW TEMBI,
npoOyieMbl, pelaeMoil 3aJaud, BBICKAa3bIBaTh WJAEH, HallCJIEHHbIE Ha MOMCK
pPELIEHHUs], COIMOCTABJISITE CBOM CYXKICHHS C CYXICHUSMH JPYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jM4yMe M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTh pa3HOIIIACHs, CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, JKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
pe3eHTalMU U 0COOEHHOCTE! ayAUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATH CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHHUH C Y4éTOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABaTEJbHOM  pedJIeKCMHM  KaK  OCO3HAHUS
COBEPIIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, X PE3yJIbTATOB, BIAJIETh
crocobamMu CaMOITPOBEPKH, CAMOKOHTPOJI MpoIecca U pe3yibTara pPeuIeHUs
MaTEMaTUYECKON 3a4auH;

NPEABUACTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUM 3aJauH,
BHOCHUTHh KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EJIU U YCIOBUSAM, OOBSCHITH TPUUUHBI
JIOCTUKEHUS WJIM HEJOCTUKEHUS PE3yJIbTaTOB JIEITEIHbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1eAATEJILHOCTD:

MMOHUMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHIYyaJbHOU
paboThl MpHU pEIICHUH Yy4eOHBIX 3a/Jad, MPUHUMATh 1€JIb COBMECTHOMU
NEeATEeIIbHOCTH, IUIAHUPOBATh OPTraHMU3allUI0 COBMECTHOM pPabOTHI, pacmpeacisiTh
BUJIBI pabOT, JOrOBapuBaThCH, OOCYXXJaTh MpoOlLeCC W pe3yabTaT padoTHI,
0000111aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboTsl (00CYXIeHHS, OOMEH MHEHHIA,
«MO3rOBbIC IITYPMBD» W HHBIC), BBIIOJHITH CBOIO YacTh pabOThl M
KOOPJIWHUPOBATh CBOM JEWUCTBUS C JAPYTMMHM UICHAMHM KOMAaHIbI, OILICHHUBAaTh
Ka4yeCTBO CBOETO BKJajJa B OOUIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHHUKaMU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss Hay4YuTCs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH TIOHATHSIMHU CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aWUMHOE PACIONIOKEHHE TPSIMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OIEpPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKAY NPSIMOH H
MJI0CKOCTHIO;

e CBOOOJHO OTEPUPOBAThH MOHATHSIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJbI MHOTOTPAHHHUKOB (IIPU3Ma,
NUpaMua, NPSIMOYTOJIbHBINA Napajuieenunes, Kyo);

e KJIacCUUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpAas ~ OCHOBAaHUS  JJIs
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEpPUPOBATH TMOHATUSAMHU, CBA3aHHBIMU C  CEUEHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPAIbHOE U OpPTOTrOHAJIBHOE
NPOEKTUPOBaHKE (UTYpP Ha IMJIOCKOCTh, BBIMIOJIHATH M300pakeHus GuUryp
Ha IIOCKOCTH;

e CTPOUTH CEUYEHHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJIaMHU, BBIMOJIHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TOBEPXHOCTEW  MHOTOTPAHHUKOB  (TMpH3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTh CHMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATh MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJl BEKTOPAMH;

e pemaTh 3aJaud Ha JI0KA3aTEIbCTBO MATEMATHUYECKMX OTHOILUEHUH W
HaXOXKJEHUE TE€OMETPUYECKHX BEJIIMYMH, MPUMEHSAS HM3BECTHBIE METObI
IIPU PELIEHUH MATEMAaTHYECKUX 3a/1a4 MOBBILIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEICTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [TPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MPEOOpPa3OBBIBATH W HWHTEPHIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekKax U pUCYHKaX;

e TMPUMEHATH TOJYyYEHHbIE 3HAHMS Ha MpPAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh PEAJIbHbIE CUTYyallud, IPUMEHSITh U3YYEHHBIC MOHATHUS B
mpolecce TMOMCKAa  pelIeHUss MaTeMaTHYecKu  CcHOopMyIHpOBaHHON
npo0sieMbl, MOJAETUPOBATh peajbHbIC CHUTyallMM Ha SI3bIKE T€OMETpHH,
MCCJIEN0BATh IMOCTPOECHHBIE MOJIEIN C HCIOJIb30BAHUEM I€OMETPHUUYECKHUX
NOHATUH U TeopeM, ammapara aiareOpbl, perarh MPaKTHYECKHe 3a/1aud,
CBSA3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEITUUMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU KaK
COCTaBHO 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHA.

K konity 11 kiacca oOyJaronuiicss Hay4uTCs:



CBOOOJHO OIEPUPOBATH IMOHATHUSIMH, CBSI3AHHBIMA C IAJIUHIAPUYECKOU,
KOHUYECKOM U cepuyeckoid IMOBEPXHOCTIMH, OOBSCHATH CIOCOOBI
MOJIy4ECHUS;

ONEepUPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BpAILEHUS: IUIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpamleHus (IWIMHAP, KOHyC, cdepa W IIap) u
OOBSICHATH CIIOCOOBI MOJTYUEHUS TEJ BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJl BpAILCHUSA,
O0OBEMBI U TIONIAM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMUS,
T€OMETPUYECKUX TEJ C IPUMEHEHUEM (POPMYIT;

CBOOO/IHO OINEpUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHAIIUSMH TEN
BpalllCHUs] U MHOTOTPAHHUKOB: MHOTOTPpAHHUK, BIUCAaHHBIA B chepy U
OMHCaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpallCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIIOIIAISIMU MIOBEPXHOCTEH U 00BEMaMHU
ITOTO0OHBIX TEI;

n300pakaTh u3ydaemble (UTYpBI, BBIIONHATH (BBIHOCHBIC) TUIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPOPETHPOBATH M NPeoOpa3oBbIBaTh HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TIeOMETpUYecKuX (urypax, NpeACTaBICHHYIO Ha
yepTeKax U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHATH ONEpalliy HaJl BEKTOpaMHu;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JEKAPTOBOW CUCTEME KOOPIUHAT;
pelaTb reOMETPUYECKHUE 3a/1a4yi HA BBIYMCIIEHUE YTJIOB MEXY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUM OT TOYKH A0 IJIOCKOCTH, B
1[€JI0M, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a ITPU PEUICHUY;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBA3aHHBIMU C JBIDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBUKCHHUM;

BBITIOJIHATh M300pa)KEHWST MHOTOTPAHHUKOB ¥ TEJ BpAIICHUS TIpU
MMapaJuIeIbHOM ~ [EPEHOCE, LEHTPAJIbHOW CUMMETPUH, 3€PKaJIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOM, MPeoOpa3zoBaHus MOA00US;
CTPOUTH CEUEHUs] MHOTOTPAHHUKOB M TEJ BPAILICHUS: CCUCHUS LWJIMHAPA
(mapayieTbHO U IEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUYECKHUE YTBEPKICHHUS;

NPUMEHATh TeOMeTpuYeckue (haKThl Al PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANOJAralolIuX HECKOJIbKO IIaroB pPELICHUS, €CIU YCIOBHS
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (opme;

pemarp 3aJa4d Ha JOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUW U
Hax0>JICHUE TEOMETPUUECKUX BEIINYUH;

IIPUMEHSTH NPOTPAMMHBIE CPEIACTBA U DJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI IIPU PEIIECHUU CTEPEOMETPUYECKHX 3a/1a4;

OPUMEHSATh  TOJYYEHHbIE  3HAHWS  HA  IPAaKTHKE:  CpPAaBHUBATh,
aHaJM3UPOBaTh U OLICHUBATH PEATbHBIE CUTYAllUH, IPUMEHATh U3yUYCHHbIC
IIOHATHS, TEOPEMBI, CBOWCTBA B  NPOLECCE IIOMCKA  PEIICHUS
MaTeMaTU4ecku  C(HOPMYJIUPOBAHHOW  MPOOJIEMBI, MOJENUPOBATh
peaJbHbIE CUTYallud HA S3BIKE T€OMETPHUM, HCCIENOBATh MOCTPOCHHBIC
MOJECIIM C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX IIOHATUM U  TEOpEM,
anmapara aireOppl, pelaTh MPAKTHYECKHUE 3aJauyM, CBA3aHHBIE C
HaxXO0XJICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH yHJaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uudposBbie)
KoHTpoJbHbIe
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
O0P "I'eomerpus.10
1 BBeneHue B cTepeoMeTputo 23 1 KJiacc",
000"sAKnacc"
O0P "I'eomerpus.10
B3aumHoe pacnionoxxenue "
2 6 1 Knacc",
MPSIMBIX B IIPOCTPAHCTBE 000" SIK 1acc"
O0P "T'eomerpus. 10
[TapamienbHOCTE NPSAMBIX U
3 N 8 Kimacc",
IJIOCKOCTEH B IPOCTPaHCTBE 000" SIK1acc”
e O0P "T'eomerpus. 10
4 pHGHI{HKinSIpHOCTL MIPSIMBIX o5 Knace”,
U TUIOCKOCTE B TPOCTPAHCTBE 000" IK nace"
O0P "T'eomerpus.10
5 VYTIBl ¥ paccTOSTHUS 16 1 Kiacc",
000"sAKnacc"
90P "'eomerpus.10
6 MHororpaHHUKH 7 1 Kacc",
0O00"AKnacc"
90P "T'eomerpus.10
7 BexTops! B mpocTpaHcTBE 12 KJacc",
000"sAKnacc"
S0P "' .10
[ToBTOpenue, 0600IIEHNE U " coMETPI
8 N 5 2 Knacc",
CUCTeMAaTH3alMsl 3HAaHUH 000" IK nacc"
OBILIEE KOJIMYECTBO YACOB I1O 102 5
I[MPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uu¢posbie)
KonTpoabHbie
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchl
O0P "I'eometpus.11
1 AHanuTH4eckasi reOMeTpHs 15 1 Kjacc",
000"sAKnacc"
S0P '"T A1
) IToBTOpEHwue, 06061neHI:Ie u 15 1 —_— coMETPIA
CUCTeMaTH3alusl 3HAaHUH 000" SIK 1ace
D0P "I'eomerpus.11
3 O6bEM MHOTOTpaHHHKA 17 1 KJiacc",
000"sAKnacc
O0P "I'eomerpus.11
4 Temna BpameHus 24 1 Knacc",
O00"AKnacc
90P "I'eomerpus.11
[Tnomaau moBEpXHOCTU U |
5 i 9 1 Kiacc",
00BEMBI KPYTJIBIX TEJ 000" TK tace
D0P "T'eomerpus.11
6 JIBrokeHUs 5 1 Kimacc",
0O00"AKnacc
P'"T A1
[ToBTOpEeHUEe, 06001IEHNE 1 20 SOMETPHA
! CUCTEeMaTH3aIysl 3HAaHUHA 17 2 acc”,
B 000"sAKnacc
OBIIEE KOJIMYECTBO YACOB I10O 102 8

[TPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Kon .
T IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPsIMasi, IIOCKOCTh
79 [TprMeHATh aKCHMOMBI CTEPEOMETPUU U CIEJACTBHSI M3 HHUX IPU pEIICHUU
reOMETPUUECKUX 3ajay
73 OnepupoBatb MOHATHAMH:  [ApAJUIENBHOCT, M NEPHEHUKYIAPHOCTD
HPSMBIX M IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE pPACIONOKEHHE TMPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYIPaHHBIA Yroj, TpaHM ABYI'PAaHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yriia, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JIBYTpaHHOTI'O yria
76 OnepupoBaTh MOHATUSAMHU: MHOTI'OI'PAHHUK, BLIHyKnLIvI?I U HEBBINYKJIbIH
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBHJIbHBII MHOTOIPaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (MHMpamMuaa, MpU3MA,
pSMOYTOJIbHBIN Mapasiesnenune, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKHM,  BBIOMpas ~ OCHOBaHMS  JUIA
7.8 KJIacCU(UKaLUU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, PABUIbHBIE
MHOTOTPaHHMKH, NIPSIMbIE U HAKJIOHHBIE IPU3MBI, TapAJLJICJICIUIIEb])
79 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIIOJb3Ys
METO/I CJIEJIOB
Crpoutpb ceyeHMs MHOTOTPAHHMKOB METOJOM  CJENOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIM alNroOpuTMaM, MPHUMEHSsSI HM3BECTHbIE AHAIMTUYECKUE METOIbl TMpHU
7.12 pEIIEHNN CTaHJApPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIUMCIICHHE
pacCTOSHUN MEXIy ABYMsI TOYKAMM, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIINBAIOIIMMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIM alNroOpuUTMaM, MPUMEHsS M3BECTHbIE aHaJUTHUYECKHE METONbl TMpHu
7.13 pEIIEHNN CTaHAAPTHBIX MAaTEMATUYECKMX 3a7ad Ha BBIYHUCIEHHUE YIJIOB
MEXY CKPELIMBAIOIIUMUCS MPSAMBIMH, MEXIy MpPSIMOH M IUIOCKOCTBIO,
MEXy INIOCKOCTSIMHU, ABYI'PAHHBIX YIJIOB
Borancnare 00bEMBI U TUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
7.14 nupamMuza) ¢ TpuMeHeHHeM (OpMyJl, BBIUHUCIATH COOTHOIIECHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMU MOAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsI B MPOCTPAHCTBE, LEHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUHU (PUTYPHI




W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O

7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[TpumensaTs reomerpudeckue (GakThl IJIs PELICHUS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEANOJJArarlliuX HECKOJIbKO IIAaroB PEUIEHUS, €CIA YCIOBUSA
IPUMEHEHHUs 3aJJaHbl B ABHOH popme
718 [IpumensaTs mpocTedue NporpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUYECKHX 33124
719 [IpuBoauTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE H
KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TprMeHATH MOJydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTYallud ¥ MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHUS
MaTeMaTHYecKu c(OpPMYIUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIe
7.20 CUTyallul Ha S3bIKE T'€OMETPUH, MCCIEA0BAaTh IOCTPOECHHBIE MOJENIN C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemaTh ~ MpakTHYECKWEe  3aJauyd,  CBS3aHHBIE C  HAXOXKICHHEM
reOMEeTPUYECKUX BETUYUH
11 KIIACC
Kon .
TR D IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJabTarTa
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPUUYECKasi MOBEPXHOCTh, 0Opa3yrolue
6.1 IMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaleHus (MIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHSI TEJI BPALLICHUS
6.4 KnaccudunumpoaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHITHSMU: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CerMeHTa, IApOBOU CIIOM, OCHOBAHME IIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Beraucnare  00bEMBI M TUTOMANM  TTOBEPXHOCTEH TN  BpalICHUS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh NOHATHSMM: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
6.7 ONMCAHHBIN OKOJO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO
BpalIeHUs
6.8 BbIUncnaTh COOTHOIIEHUS MEXY IJIOLIAIIMU OBEPXHOCTEH U 00bEMaMu
IMOOOOHBIX TEI
6.9 H3o§pa>1<aTL u3yyaemble (QUIypbl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
4epPTEKHBIX HHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell
BpALIECHUS
6.11 W3Bnekarb, HHTEPIPETHPOBATH M MPeoOpa3oBbIBaTH HWH(MOpMAIMIO O




6.12

6.13

6.14

6.15

6.16

6.17

6.18
6.19

MPOCTPAHCTBEHHBIX TE€OMETpUYecKuX (uUrypax, TMpeAcTaBIEHHYIO Ha
4epTeKax U pUCYHKaxX

[TpumeHsTh reoMeTpudeckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEAIOoJIararoluX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBUSA
NpUMEHEHHS 33J1aHbl B SBHOH popme

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BBIHOJIHSITL HeﬁCTBHﬂ CJIOKCHU BCKTOpOB, BbIUYWTAHUA BGKTOpOB nu
YMHOXEHHUS BEKTOpa Ha YHCIIO, OOBSCHATh, KAaKMMH CBOWCTBAMU OHU
001a7a10T

[TpuMeHsTh IPaBUIIO MapaJUICIICIHIIe/a TIPU CII0KCHHH BEKTOPOB
OrnepupoBaTh TMOHATHSIMH: JICKAPTOBBl KOOPJIWHATHI B IPOCTPAHCTBE,
BGKTOp, MOI[y.HI) BGKTOpa, paBeHCTBO BGKTOpOB, KOOpIII/IHaTI)I BCKTOpa, erJ'I
MEXJy BEKTOPaMH, CKAISIPHOE MPOU3BEJCHHE BEKTOPOB, KOJUIMHEAPHBIC U
KOMHJIaHapHBIC BCKTOpI)I

Haxomute cymMMy BEKTOPOB W TIPOHM3BEICHUE BEKTOpAa HA YHCIO, YTroJl
MEXJy BEKTOpPaMH, CKaJISAPHOE MPOU3BEICHHE, PACKIaIbIBATh BEKTOP IO
ABYM HGKOJIJII/IHeapHI)IM BCKTOpaM

3amaBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPAMHAT
PeHIaTI) HpOCTCfIHIPIG FCOMCTpI/I‘-IeCKI/IC 3a1a4iu Ha HpI/IMeHeHI/Ie BCKTOpHO-
KOOPJMHATHOI'O METO/Ia

6.20

6.21

6.22

Peniate 3aga4yd Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HaxXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 06pa3uaM WK aJIropuTMam,
MMPUMCHAA HU3BCCTHBIC METOABI npu pCHICHUN CTaHAApPTHBIX
MaTeMaTHYCCKUX 3a1a4

IIpuMeHATH  MpOCTEHINHE MPOrPpaMMHBIE CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4
IIpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHHTB INOJIYYCHHBIC 3HAHHA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJILHBIC
CUTyalll U MPUMCHATH U3YUYCHHBIC IMOHATHUA B IMPOLCCCC MOMCKAa pCHICHUS
MAaTEMAaTHYCCKHU C(bOpMYHHpOBaHHOﬁ HpO6HCMBI, MOZACIINPOBATH PCAJIbHBIC
CUTyalMl Ha A3BIKC TI'COMCTPHH, HCCICAOBATH ITOCTPOCHHBIC MOJCIN C
HCIIOJIb30BAHUECM I'€COMCTPHUICCKUX MOHATUN U TCOpPCM, alIiapara anre6pLI,
peuiaTb IMPAKTUYCCKUC 3aga4u, CBsI3aHHBIC C HaX0XJICHHUEM
TCOMETPHUICCKUX BCIININH



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

['eomeTpus

7.1

OcHOBHBIE MOHATHUA cTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOESHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEZICTBUS U3 HUX

7.2

7.3

7.4

7.5

7.6

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apaliesIbHbIE
N CKpCHIMBAIOIIHECA  MPAMBIC. HapaJIJICJH)HOCTI) MIpsAMBIX U MIIOCKOCTEH B
MPOCTPAHCTBE: NapajUieibHble NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOpPOHAaMH, YroJl MEXIy HpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
MapajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUIeNbHBIX IUIOCKocTel. IIpocreitmme
MPOCTPAHCTBEHHbIE (UTYpBHl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEUYECHUI

[leprieHAUKYIAPHOCTh MPSAMOM U TUIOCKOCTH: TMEPHEHAMKYISPHbIE TMpPSIMBIE B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC U NCPIHCHAUKYIIAPHBIC K INIOCKOCTHU, ITPU3HAK
NEePHEHANKYISIPHOCTH MPAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEpPHEHIUKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTrOJI MEXKIY MPSAMOU U TUIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUTOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYpHI HA
MI0CKOCTh. [lepreHIuKyasIpHOCTh MIOCKOCTEN: MpU3HAK MEPHEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: nN-yroiabHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTh Ipu3Mbl. [lapamienenumnesn, NpsAMOyroibHbIA Napajlienenunes u
ero cporcrtBa. [Impammma: N-yrospHas NUpaMuaa, TPaHHW M OCHOBAaHHWE IMHPAMUBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA M yCeUEHHas MUpaMUA.
OJeMeHTBl TOpu3Mbl M nOUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
[IPaBUJILHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAs IpU3Ma M IPAaBWIbHAS MUPAMHUIA,
IpaBWJIbHAs TPEyrojibHasg MUpaMUIa U IPaBWIbHBIN TeTpasap, KyO. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIbI

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, MapauieleNunenax,  MpaBUIbHbBIX
MHOTOI'PAHHHUKAX

Bbruncnennie 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/1b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [11011aap 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHONW NMUPAMUABI, T€OpPEMa O IUIOLIAAM YCEUYEHHOM MHUPAMMIBIL.
[Tonsitue 06 06bEMe. OOBEM MTUPAMUIBI, TPU3MBI

1.7

[TonoOHeIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOIIAASMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN




11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUA
I'eomerpus

[unmuuapudeckasl MOBEPXHOCTb, 00pa3yloMue MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
UITHHIPUYECKONW MmoBepXHOCTH. L{WinHAp: OCHOBaHHMsS W OOKOBask MOBEPXHOCTH,
o0Opa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON OBEPXHOCTH

Konnueckas moBepxHoCTb, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYeckoil moBepxHocTH. KoHyc: OocHOBaHME W BepllIMHA, oOpasyromias U OcCh,
wionaab OOKOBOW M TOJHONW TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymroliue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

6.4
6.5

Ccdepa n map: ueHTp, paguyc, 1uamerp, IIomaas IoBepXHOCTH cdeprl. B3anmuoe
pacriosio)keHue cdepbl U IJIOCKOCTH, KacaTesbHas IJIOCKOCTh K cdepe, IUIOImaab
cdepsl

N300paxxeHue Ten BpallleHHs Ha INI0CKOCTH. Pa3BEépTka MIMHApa U KOHYyca
KomOunHnanmu Ten BpameHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BIcaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLCHUS

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOKCTBAa 00BEMOB Ten. Teopema 00 00bEME
PSIMOYTOJIBHOTO Mapajuiesienunena u cieacteus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O6béM 11apa u momaab cepsl

6.7

6.8

6.9

[Tono6ublie Tena B mpocTpancTBe. COOTHOLIEHHUS MEXTY TUIOMIAIIMUA TIOBEPXHOCTEH,
00BéMaMH TTONOOHBIX TEI

Ceuenuss mwinHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHHIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUEHHUs 1apa

Bexktop Ha miockoctd M B mpocTtpaHcTBe. ClOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3axad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHast cuctema KOOpIMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaispHoe
IIPOM3BEICHNE BEKTOPOB. BbluMcieHHE YIVIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaI[eHI/Ie MCTOdaMHM [0Ka3aTCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/ay,
yMeHue QGOopMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
akcuoma, TeopeMa, CJIEACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
oOpaTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
IMPOBOAUTL AOKA3aTCIIbHBIC pAaCCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOXKCCTBO, OII€palluyi HaJl MHOXCCTBAMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd p€ajibHbIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
quclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMHU:
rpad, cBs3HBIM rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 33/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMenue onepupoBarh MOHATUSAMH: HATypAJIbHOE YHCIO, LEI0E€ YHCIIO,
CTEMNEHb C LIEeJIBIM MOKa3aTeJIeM, KOPEHb HaTypallbHOW CTENEHH, CTETIEHb C
parMoOHAIBHBIM TTOKA3aTeIeM, CTETICHb C JIEHCTBUTEIIBHBIM ITOKA3aTENIeM,
norapuM UHCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PalMOHAIBHOE 4YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJIbHbIX, LEJIbIX, pPAIMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCITIOIb30BaTh MIPU3HAKHU JETUMOCTH, HAMMEHBIITUN OOIIIHiA
JIeNuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkInaa mpu
pEUIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3WIIMOHHBIMU CUCTEMAMH
CUHCIICHUS; YMEHUE BHITIONHAThH BRIUMCIICHUE 3HAUYCHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpasoBaHus APoOHO-
pAalMOHAIBHBIX ~ BBIPAKEHUW; yMEHUE  ONEPUPOBATh  MOHSATUAMM:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMeTpuiCCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYecKas IPOTPecCHs;
YMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(DMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpefenauTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI Ipaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAWUThb ACHUMITOTHI Tpaduka (QYHKIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTeJbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXoJuTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTHYecKOro
aHanu3a;, MPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaaa;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIrO MOACIMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MPH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabauIl W JAuarpaMM; HUCCIEl0BaTh
CTaTUCTHUYECKUE IaHHbIE, B TOM YHCJIE C IpPUMEHEHHEM TrpaduyecKux
METO/IOB U JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONepUpOBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHUS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pPACIpElelieHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEACICHHUN I PEIICHUs 3a7ay;
3HAKOMCTBO C IOHSTHUSMHU: 3aKOH OOJIBIIUX YHCEJ, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHWE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YHCIO COYCTAHMHU,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPHPETHUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTb  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSMU,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaThb IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OILCHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCcKHe
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0bEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCJIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, ILIOCKOCTb,




Kacaromasicss cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKA, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpOBaTh ONpeAeNIeHUS U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccUpUKanuioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe OnepupoBaTh MOHATUSIMH: JIBIDKEHHE B MPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, IUIOmaAb, OOBEM, IUIOMIAAh TMOBEPXHOCTH), HCIONb3YS
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOpI[HH&THBIfI METOJ

JJI pEHICHUA TrCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB

YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs peliCHud 3ala4i,; TIOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHEC pacClioO3HaBaThb IIPOABJICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D 110

MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BEIYUCITICHUS

11 Harypanpnsle u nenble yncna. [Ipu3Haku 1eIMMOCTH ETbIX YUCeT

12 Panmonanbhbele uncia. OOBIKHOBEHHbIE M J€CATUYHbIE APOOHU, HPOLIEHTHI, OECKOHEUHbIE
' nepuondeckue Apoou

13 Apudmerndeckuii KOpeHb HATYypaJlbHOM cTereHu. [leficTBus ¢ apudMeTHYECKUMH KOPHSIMU
' HaTypaJbHOH cTeNeHU

14 Crenens ¢ 1enbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM IT0Ka3aTeneM. CBONCTBA CTENEHU

15 CuHyc, KOCHHYC W TaHIEHC YHUCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIEC JOTapUPMBbI

JleWicTBUTENbHBIE YHUCIA. ApHPMETHYECKHE OINEpalud C JACHCTBUTEIBHBIMH UYHUCIIAMH.
1.7 [TpubnmxEHHbIC BBIYMCICHUS, TpaBWIIA OKPYIJICHUs, NPUKUIKA M OIEHKA pe3ysbTara
BBIYHCIICHUN

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppatnoHansHble YpaBHEHHSI

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPaBHEHUS

2.5 Llesbie 1 APOOHO-PAIIMOHATBHBIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CHcTeMBI ¥ COBOKYITHOCTH YPaBHEHHI ¥ HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuiia cucTeMsl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIWH U TpaduKu

31 @Oynkius, crnocods! 3axanus (GyHkuuu. ['padux ¢ynkumuu. B3anmHO oOparHbie (QyHKIUH.
' Yéruble u HeuéTHbIe pyHKUMU. [lepuoanueckue GyHKIMN

3.9 Ob6nacte onpenencHuss ¥ MHOXecTBO 3HadeHUH ¢(yHkiuu. Hymu ¢ynxmun. IpomexyTtku

3HAKOMOCTOSAHCTBA. [IpOoMeXyTKM MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MHUHUMYMBbI




¢byakuun. Hanbonpiiee n HauMeHsbIlee 3HaYeHUE PYHKITUN Ha TPOMEKYTKE

Crenennas ¢GyHKIMS C HaTypajdbHBIM M IIeJIBIM TOoKazaTeneMm. EE cmoiictBa u rpaduk.

33 CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpaQuKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH

36 Touku pazpeiBa. AcuMnToThl TpadukoB (GyHkmuii. CBoiicTBa (QyHKIMHA, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH

3.8 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (PYHKITHIA

4.2 [IpumeHeHne MpoOU3BOJHOM K MCCIEAOBAHUIO (PYHKIHMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxaenne HauboIbIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIHUU Ha OTpe3Ke

4.3 [TepBooOpasnas. MuaTerpan
3) MHoskecTBa U JIOTUKA

5.1 MHoecTBO, oniepanuy HaJl MHOKecTBaMu. J{luarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OncarenbHast CTATUCTHKA

6.2 BepositHOCTB

6.3 Komb6unaropuka
7 CeomeTpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena 1 MOBEPXHOCTH BpaIICHHS

7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Matemaruka. ['eomeTpus; yriayoinenHoe o0ydenue, 10 kinace/ Mep3nsik AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueii [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM LICHTP
«BEHTAHA-T'PA®»; Axunonepnoe o0mectBo «M3narensctBo «IIpocBemenue

* Maremaruka. ['eomeTpust; yrinyoineHHoe ooydenue, 11 kmacc/ Mep3msk AL,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.,
OOG11ecTBO ¢ OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM LICHTP
«BEHTAHA-I'PA®y»; AxunonepHoe oomiectBo «M3narensctBo «IIpocBeiienne»
CamocrosiTenbHbIE U KOHTPOJIbHBIE padoThl. I'eoMeTpust; yriy0iaeHHoe o0yueHue,
10 xnacc/ Mepansx A.I'., Homuposckuii J[.A., [TonsikoB B.M.; noa penaxkuueit
[Togonwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
M3narensckuit nientp «KBEHTAHA-T'PA®y; AkiinonepHoe o01IecTBO
«3narensctBO «lIpocBenienre»

CamMocrosiTennbHbIC U KOHTPOJBHBIE paboThl. ['eoMeTpusi; yriayOaeHHOe
obyuenwue, 11 xkmacc/ Mepznsak A.T'., Homuposckuii J[.A., [Tonskos B.M.; mon
penakiueit [Togonbckoro B.E., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznatensckuii ientp « BEHTAHA-T'PA®»; AkiinonepHoe o011ecTBO

«M3parenscTBO «IIpocBemieHne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA



Metonnueckoe mocodue. I'eomerpust; yriayOaeHHOE
obyuenue, 10 knacc/Mep3nsak A.I'., Homuposckuit JI.A.,
[TossikoB B.M.; mox pemakuuei [logonsckoro B.E.,
OO011ecTBO C OTPAaHUYEHHONW OTBETCTBEHHOCTHIO
N3narensckuit nentp « BEHTAHA-I'PAOy;
AKIMOHEpHOE 00111eCTBO

«3marensctBO «lIpocBemienue»

Mertoaunueckoe mocodue. I'eomeTpus; yriayoieHHOe
oOyuenue, 11 knacc/Mep3nsak A.I'., Homuposckuii JI.A.,
[TonmsaxoB B.M.; nox penakuuen [Tomonsckoro B.E.,
OO611eCTBO C OTPAaHUYEHHONW OTBETCTBEHHOCTHIO
M3narenbckuii nentp «BEHTAHA-TPA®y;
AKITHOHEpHOE 00IIeCTBO

«M3parensctBO «lIpocBemenne»

HHAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U
PECYPCbBI CETUMHTEPHET

O0P "T'eomerpus.10 kmacc",

000"sAKnacc" 0P

"T'eomerpus. 11 knacc",

O00"AKnacc"



