MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOM ®EJEPAIIIN
MunucrepcrBo oopazoBanus Ilenzenckoi odacTu
Aavunucrpanus Uccunckoro paiiona [len3zenckoii 001acTu

MBOY "Cpennsisi mikoJa c. Co10Buoso "

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
HA [eJaroruiecKkom 3amecturenb aupekropa  Hupekrop MbOY
COBETE 1o yueOHoM paboTe «Cpenusst mkosia

¢.CoJI0BIOBOY

MBOY «Cpennsis mkosaa [Nonsaxosa 10.B.
c.ConoBuoBo» IIpotokosn Nel ot «29» 08 Momenko UA.
[Iporokois Nel ot «28» 08 2025 r. 0
2025 r. [Ipuxa3 Nel39 /ﬂ OT «28»
08 2025r.
PABOYAS ITPOT'PAMMA

(ID 8521719)

yueOHoro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHb)

st ooygatomuxcst 10 — 11 xmaccos



IMMOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcs OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusl, TaK Kak 00ECIEeUYNBAET BO3MOXKHOCTh U3yUEHUs TUCUUIUINH
€CTECTBCHHO-HAYYHON HAMpPaBICHHOCTH W TPEAMETOB TYMaHUTAPHOTO IIMKIIA.
[TockonmpKy  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHHUU
00y4JaromuMHUCsl TTIOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IOCTPOEHUHU LIETIOYKH JIOTHUECKUX YTBEPXKIACHUM MpU PEIIEHUH T€OMETPUUYECKUX
3aJa4, yMEHHE BBIABUTaTb U ONPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUM 3a/1ad €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTU
(bu3nYecKux 3aaay.

[lenb ocBoeHus mporpaMMbl yaeOHOTo Kypcea «['eomeTpus» Ha yrimyOnéHHOM
YpPOBHE — pa3BUTHE WHIMWBUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
U3Y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH nmpeaMeTHoN obnactu «Maremaruka u
uHbpopMaTUKa»  4yepe3  oOecrleueHHWEe  BO3MOXKHOCTH  TPUOOpETeHHs U
UCTIONB30BaHusl Oosiee TIOyOOKMX T€OMETPHUECKMX 3HAHUM W JICHWCTBHUH,
CHEIU(PUYHBIX T€OMETPUU, U HEOOXOUMBIX ISl YCHEIIHOTO NMPO(PECCUOHAIBHOTIO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATHKH.

[IpuoputeTHBIME 3a7adyaMy Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIUPSIONIMMH U yCHIMBAIOIIMMHU Kypc 6a30BOT0 YPOBHSI, SIBIISIFOTCS:

paciiupeHue MPeACTaBICHUsI O T€OMETPUU KaK YaCTU MUPOBOI KyJIbTYpbl U
(opMupOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM,;

dbopMupoBaHrE TPEACTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BXHEHIINX MaTEMaTHYECKHX MOJENSIX, MO3BOJISIONINX OIUCHIBATh W HM3ydaTh
pasHbIe SIBICHUS OKPYKAIOLIETO MUPA, 3HAHHUE MOHATHITHOTO arapara 1o pas3aeny
«CtepeomeTpus» yueOHOr0 Kypca reOMETpHUH;

¢opMupoBaHue€  yMEHUS ~ BIAJAE€Th  OCHOBHBIMM  TIOHATUSMU O
POCTPAHCTBEHHBIX (UTYpax U HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHE MX MPHUMEHSTh, YMEHHS OKA3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHAAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

(dopMupOBaHHE YMEHUS paclio3HaBaTh HA YepTexkax, MOACIAX U B pealbHOM
MUPE MHOIOIPAaHHUKM M Tejla BpALLEHUS, KOHCTPYHPOBaTh I'€OMETPUUECKUE
MO/JIEIN;

dbopMupoBaHHE TOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TeOopHuil, (popMUpOBaHHWE MOHUMAHHUS POJU AKCHOMATHKHU TIpU
IPOBEJCHUM PACCYXKACHU;

(¢opMupOBaHHE YMEHHS BIaJE€Th METOJIAMHU J0Ka3aTeJIbCTB U aJTOPUTMOB
pelIeHrs, YMEHHUsI UX TMPUMEHSTh, MPOBOAUTH OKA3aTeIbHBIE PACCYXKICHUS B
XOJIE peUICHHs CTEPEOMETPHUECKUX 3a71a4 1 3371a4 C MIPAKTUIECKUM COACPKAHUEM,
(¢opMupoBaHHE MpPEACTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTENbCTB  IPHU



000CHOBAaHMY MAaTEMATUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B TIPOBEJICHUN
JEAYKTUBHBIX PacCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE HHTEIUICKTYATbHBIX M  TBOPUYECKUX
CHOCOOHOCTEN 00yyaroluXcsl, IO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUU;

dbopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS TE€OMETPHUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEalbHBIX JKM3HEHHBIX CUTYalMSIX W TPH W3YYECHUU APYTUX
y4e€OHBIX TPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl pEaJbHBIX CHUTYallMi, WCCIENOBAHUSI TOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJECpPKATETBbHBIMU JIMHUSIMH yueOHOro Kypca «['eomeTpus» B
10-11 «xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «Bexkrtoppl u  KOOpAWUHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMMY», PEICBAHTHBIMH T€OMETPUHM Ha yriayOJaEHHOM ypoBHE OOydeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
(¢opMupOBaHHE JIOTUYECKMX YMEHUH  paclpeiensercss He TOJIbKO IO
COJIepKaTeNNbHBIM JIMHUAM, HO U 10 rojam obyuyenus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoecHHs DenepanbHON paboueit
IpPOrpaMMBbl, paclpeAeNéHHbIM MO ToJaM OOy4YeHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCaM 00y4aroIuecs
oOpamiajgnucb HEOAHOKPAaTHO. OTO  IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUUECKUMHU MOHSITHIMH U HaBBIKaMU MOCIIEJIOBATEIHLHO U MOCTYNATENBHO, C
COOJIIOZICHUEM TPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYalOMMUXCs, PACIIUPSS U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus i auddepeHnmanuy  OOyYeHHs, TOCTPOCHHS
WHAMBUIYAIBHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECTeYnTh YriyOnéHHOe
U3y4YeHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MareMaTukay;

MOJATOTOBUTH OOYYaIOIMIUXCA K TMPOAOHKCHUIO H3YYEHUS MAaTEMAaTUKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 IpoeccHoHaTLHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcsa 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TIOHATHSA  CTEpeOMETpUU. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBO. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
NapajuleNIbHble M CKpelIMBaromuecss mnpsmble. [Ipu3Hakum CKpemuBaromuxcs
npsAMBbIX. [1apamienbHOCTh IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapajlIeIbHbIC
IPsIMBIE B IPOCTPAHCTBE, NAPaAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD MPSIMON
u T1uiockocTtH. [lapaniensHoe W IEHTpalbHOE MPOEKTUPOBaHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA MapaJICIbHOTO NPOEKTUpOoBaHus. M3o00pakeHue
¢Guryp B nmapajuiebHOM MPOEKIUU. YTJbl C COHAPABIEHHBIMU CTOPOHAMH, YIOJl
MEXIy NpsSMBIMU B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBOMCTBa [apaJijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpaj’Ap, MapajuleNICNuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSAMON U IUIOCKOCTH: IEPIICHINUKYIIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, IMPSAMBIC MAPAJIIEIAbHBIE W IEPIEHAMKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE
OT MmOpsAMOM 70  IUIOCKOCTH,  MHpoeKuMst  ¢GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIEHIUKYJIAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MEPHEHIUKYISPax.

Yrisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKUX U
JABYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKu

Bunpel MHOrOorpaHHukoB, pa3BEpTka MHOrorpanHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTb MPU3MBIL.
[lapayuienenunen, OpsAMOYTOJABHBIA — IMApAJUICIENUIIE] U  €r0  CBOMCTBA.
Kparuaiimne myTM Ha TIOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oiepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupamupa: n-yroiapHas mnDHpaMuja,
npaBwibHas U yceu€HHass nupamuzibl. CBoiicTBa péGep M OOKOBBIX T'paHEl
IpaBWIbHOW nUpaMuibl. lIpaBuiibHBIE MHOIOTPaHHUKH: NPAaBWIbHAS NpHU3Ma U



IpaBWiIbHAs NUpamMua, MPAaBWIbHAs TPEyrojbHas NUpamMuga M IPABUIbHBIN
TeTpadap, Kyo. IlpeacraBneHume O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJEKadIp U UKOCAdIP.

Bblunicnienue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JMaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM M MOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IJIOIAJb OCHOBAaHMW, TeOopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TPABUIBLHOW MHPAMUJIB,
TEOpEMA O TUIOIIAIN YCEYEHHON TUPAMHUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPAaBUIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTIOI'DAaHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPHUs NPABWIbHBIX MNPU3M, CHUMMETPUS MPABUIbHOU
NUpaMUIbL.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O Ppa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MExXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTB,
chepuyeckas MOBEPXHOCTb, OOpasyrwlue moBepxHOocTel. Tema BpamieHus:
WINHIP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. BzanmmHoe pacmonoxeHnue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumHApa u KoHyca. CummeTpus cdepsl U
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
MPSMOYTOJIEHOTO Tapajulesienunena u ciaeactBus u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOM NpU3MBbI, IWIMHAPA, MUpaMuIbl U KoHyca. O0bEM 11apa U apoOBOIoO
CErMeHTa.

KoMOuHanum Ten BpamieHuss U MHororpaHHukoB. [Ipusma, BnucaHHas B
IWIMHIpP, ONHCaHHAas okojo wwimHApa. Ilepeceuenne cdepst u mapa ¢
mwiockocThlo. Kacanue mapa u chepbl miockocTbio. [loHsATHE MHOrOrpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpAaIICHMUSL.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMaab chepsl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue momodusi, romoteTusi. PemieHue 3amady Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB M TEJl BPAILLEHUS: CEUCHHS UIMHpA
(mapaJiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEYECHMII: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TNIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKkTopaMu. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyroibHas
cucTeMa KoopAuHAT B mpocTpaHcTBe. KoopanHatel BekTopa. PasznoxeHnne BekTopa
no 6a3ucy. KoopauHaTHO-BEKTOPHBII METO MPH PEIICHUH T€OMETPUUECKUX 3a7a4.

JBMKEeHUN B IPOCTPAHCTBE

JBrxenus mnpoctpaHcTBa. OtoOpakeHus. [IBWKeHUsS U paBEHCTBO (Uryp.
OOmue cBOMCTBAa JBWXKEHHM. Buubl JBIWKEHUN: NapallIebHBIA TMEPEHOC,
LHEHTpaJbHasl CUMMETPHS, 3€pKalbHasi CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLenyp TpaXkJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoja, ChOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TpynoBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peaqu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHUIO U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX TPOOIEM, OpHUEHTAITHS
Ha TIPUMEHCHHE MATeMAaTHYCCKUX 3HAHWM I pemieHus 3amad B 00JacTh
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOKHBIX
MOCHEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYeCKOW HayKh Kak c]epbl 4eloBEYECKOW MAesATEeTbHOCTH, JTAmnoB €&
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS 1MBHWIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAeiicTBu:

BBISIBJSITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
oTpe/ielIeHUs] MOHATHM, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIIAcCU(]DUKAIINY,
OCHOBaHHUS J1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, MpeIIaratb KPpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIHHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKACHHUS U BHIBOJIBI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSTEJILHO BBIICNICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHMEe,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOTro 00beKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENIHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIECcCa, a TakKXKE BBIIBUTATH
MIPEIIOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a]1auH;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTH3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh rpapuuecKy;

OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUIMU H
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyd, BBICKA3bIBAaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBISATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHUX Y4YaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIU4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIIHpOBATH Pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPECTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryjsiTuBHbBIE YHUBEPCAJbHbIe YUueOHbIE J1eiiCTBUSA
Camoopranusamnus:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 33J1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUAM, OOBSICHITH IPHUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3ajady, NPUHUMATH II€JIb COBMECTHOM
JeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAECH;

y4acTBOBATh B TPYIIOBBIX GopMax padboTsl (00CYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9IuTCs:

e CBOOOIHO OIEPUPOBATH OCHOBHBIMH TMOHATHSIMH CTEPCOMETPHH IIPH
pEIICHNH 33719 1 TIPOBEJCHIH MaTeMaTHIECKIX PAacCyKICHUH;

e TPHUMCHATh aKCHOMBI CTEPCOMETPHUU U CICACTBHS M3 HHUX IPU PEHICHUH
TCOMETPHUYCCKHX 3a/1a4;

e KIACCU(HUIMPOBATh B3aUMHOE PACIIOJIOKCHHE TNMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX | IJIOCKOCTEH B TIPOCTPAHCTBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaAMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B IPOCTPAHCTBE, MEXAYy HPSIMOU H
TUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH TIOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO paclio3HaBaThb OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (IIpU3Ma,
nupamuja, NpsMOYToJIbHBIN Mapaienaenunes, Kyo0);

e KJacCHUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuuKanuy,

e CBOOOJHO ONEPUPOBATH IOHATUSMH, CBSI3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TNTIOCKOCTHIO;

e BBIIOJNHATH  MapaJlIeIbHOE, [EHTPAIbHOE U OPTOTOHAIBHOE
IPOCKTHPOBaHUE (PUTYP HA IIOCKOCTb, BBIOJIHITH H300paKCHHS (UTYD
Ha IJIOCKOCTH;

e CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3TUYHBIMH METOJAMH, BBITIOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOHIAIM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpU3Ma,
nUpaMu/Ia), FeOMETPUIECKHUX TeJ ¢ IpUMEHEHHEM (opMyT;

e CBOOOJHO OTEPHPOBATH MOHITUSMHU: CUMMETPHSI B MIPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IEHTP, OChb W IUIOCKOCTh CHMMETPHU
durype:;

e CBOOOJHO OINEPHPOBATH IMOHATHUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

o BBINOJIHATH JICHCTBUA Ha/l BEKTOPaMU;

e pemaTh 3aJayd Ha JI0OKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW W
HAXOXKJCHHE T€OMETPUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIC METOIbI
IpY pElIeHUH MaTeMAaTUYECKHUX 3a]1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TPUMEHSTH TPOCTEHIIME TMPOTPaMMHBIE CPEICTBA UM  AJIEKTPOHHO-
KOMMYHUKAI[HOHHBIC CHCTEMBI IPY PEHICHUN CTEPEOMETPUICCKHX 3a/1a4;

e WU3BJEKaTh, NpPe0oOpa3OBBIBATH M WHTEPIPETUPOBATH HHMOPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, TIMpEACTAaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TPUMEHSTH IIOJNyYCHHbIC 3HAHWS HAa TMPAKTUKE: CpPaBHUBATh U
AHATM3UPOBATh pPEAbHBIC CUTYAIlMH, TIPUMEHSTh W3YYCHHBIC TIOHSATHUS B
npolecce IMOMCKa pEImIeHHs MaTeMaTH4ecKd  CcQOpMyIUpPOBaHHON
npoOJIeMbl, MOJENIUPOBATh pealibHble CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEJIOBATh MTOCTPOCHHBIE MOJEIN C MCIOJIB30BAHUEM T€OMETPUUYCCKUX
NOHSATUNM W TEOpEeM, amnmapara ainreOpbl, pemaTh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XK/IEHUEM T'€OMETPUYECKUX BEITNYNH;

e HMETb MPEICTABICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHI.

K xonmy 11 kiacca oOyJaronuiicss HAy9IuTCs:



CBOOOJITHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C I[WJIMHIPUYECKOM,
KOHHUYECKOW U CEepUYecKOoil TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
TIOJTYICHUS;

OTIEpUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C TEJIaMH BPAIEHUS: TUIMHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacmo3HaBaTh Tela BpamleHus (MHWIUHAP, KOHYC, cdepa u map) H
OOBSCHATH CIOCOOBI TTOYYCHHS TEJ BPAICHHS,

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOKeHNE C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIllCHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJTHO OTEPUPOBATh MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieH!Us ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OTHCaHHBIA OKOJIO cepbl, chepa, BIMCAaHHAS B MHOTOT'PAHHUK WM TEJIO
BpAaICHUS;

BBIUUCIISTH COOTHOLICHHSI MEXTy TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMuU
IT0JIOOHBIX TEJI;

n300pakaTh u3ydaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYECHUS TEJ BpaIlICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBeIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPEeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BEITIOJTHATH OTIEPAIlMU Ha/l BEKTOPAMH,

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOI cHCTEME KOOPAMHAT;
peraTh reOMETPUUECKUE 3a7a4i Ha BBIYUCICHUE YTIIOB MEXIY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH JI0 TIJIOCKOCTH, B
I1EJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPH PEIICHUN;
CBOOOJTHO ONEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB U TeNl BpalleHUs IMpHU
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUU, 3€pPKaTbHON
CUMMETPUH, TIPY TIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHUs OO0,
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUCHUS IMIMHIPA
(mapasuieNnbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUs! KOHYyca (MapajuiebHbIe
OCHOBAHUIO U MPOXOASILIKE Yepe3 BEPIINHY ), CEUCHUS LI1apa;
UCIIOJIb30BaTh METOJIbI IIOCTPOEHHUS CEUEHUIl: METOJ CJIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKUE YTBEPIKIACHUA;

NPUMEHATh TEOMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOIararolIuX HECKOIbKO IIAaroB pPELICHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJJaHbl B IBHOM U HESIBHOU (hopMeE;

pelmars 3aJadyd Ha JOKa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUH W
HaX0KJICHUE TEOMETPUUECKUX BEINYNH;

IIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI [IPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh  IIOJIyYEHHbIE  3HAHUA HAa  [PAKTUKE:  CpPaBHUBATh,
aHAJIU3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYALUH, IPUMEHATH U3YYEHHbIC
IIOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IIOUCKA  PEIICHUs
MaTeMaTuyecku  c(OpMYyJUPOBAaHHOM  MpOOJEMBI,  MOJAEIUPOBATH
peaJbHbIE CUTYallUM HA S3BIKE T€OMETPUH, HCCIEIOBATH ITOCTPOCHHBIE
MOJEIN C MCIOIb30BAHUEM TI€OMETPUYECKUX IOHATUH U TEOPEM,
anmapata anreOpbl, peuarb MNPAKTUYECKUE 3a/]ayud, CBSI3aHHBIE C
Hax0KJICHUEM T€OMETPUUECKHUX BEJINYNH;

UMETh MpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUSI F'€OMETPUM Kak
COCTaBHOM YacTu (pyHJaMEHTa Pa3BUTUS TEXHOIOT .



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMbl Beero Kontposbn HpakTuieck oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anmHOe pacniosiokeHUe IpsIMBIX B 6 1
MIPOCTPAHCTBE
3 [TapasnienbHOCTb NPSAMBIX U IUNIOCKOCTEN B g
IPOCTPAHCTBE
4 [lepneHAuKyISIPHOCTD MPSMBIX U 25
IIJIOCKOCTEN B IIPOCTPAHCTBE
Vriabl 1 pacCTOSTHUS 16 1
MHoOrorpaHHuku 7 1
Bexkropsl B npocTpancTBe 12
g HOBTOPGHI/IG, 000011IeHIe U CUCTEeMAaTH3AIUS 5 )
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne i/ f;ﬁ‘:::;::me pasieIon HTeM Beero Kontpoabubl | IlpakTnyeckn f:;l:):):)o(::ab;:lbnme
e padoThI e padoThbl pecypesI
1 AHaJIMTUYECKAst TEOMETPUS 15 1
) [ToBTOpeHwME, 0606HI6HI:IG " 15 i
CUCTeMAaTH3AIIVs 3HAHHUH
OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay MOBEPXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 06061ueHI:Ie u 17 )
CUCTeMaTH3allusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Kounrtpoin
HbIE
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
HU3yYeH
us

DJIeKTPOHHBIE
nmudposbIe
oOpa3oBarteJib
Hble pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA

PUCYHKC IINIOCKOCTH, MAapaJlJICJIbHBIX IPAMBIX

(OTpe3KOB), cepeIMHbI OTpe3Ka

[lonsaTus crepeoMeTpun: TOUKa, MpsMasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajlIeIbHBIX TPSMBIX
(OTpE3KOB), cepeIMHBI OTPE3Ka

[lonsTHs: nepecexaronuecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocTh;
HOJIyTIPOCTPAHCTBO

[lonsTus: nepecexaronuecs MIOCKOCTH,
nepeceKarommecs npsmas 1 miocKocTh;
HOJIyTIPOCTPAHCTBO

MHororpaHHHUKH, H300pakeHIe
IPOCTEHIINX MPOCTPAHCTBEHHBIX QPUTYP,
HECYIECTBYIOIINX 00OBEKTOB

MHororpaHHHUKH, H300pakeHIe
IPOCTEHIINX MPOCTPAHCTBEHHBIX QPUTYP,
HECYIECTBYIOIINX 00BEKTOB

AXCHOMBEI CTCPCOMCTPHUHU U IICPBLIC




CJIICACTBHUA U3 HUX

AXCHOMBEI CTCPpCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTBus u3 HUX. CrnocoOsl 3a1aHus
IPSAMBIX U IIJIOCKOCTEHN B IIPOCTPAHCTBE.
O603HaueHus NPSAMbIX U IUIOCKOCTEH

10

H300paxenue cedeHNi mupaMuibl, Kyoa u
MPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
H300paxeHue nepeceueHus Noay4yeHHBIX
II0CKOCTel. PackpamBanue nocTpoeHHBIX
CCUEHU Pa3HBIMU I[BETAMHU

11

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAT Yepe3 ux peopa.
N300pakeHue nepecedeHust moxyu4eHHbIX
II0cKOCTeN. PackpammmBaHye NOCTPOEHHBIX
CEUYEHHI pa3HBIMU LIBETAMH

12

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moxyu4eHHbIX
IJI0CKOCTEN. PackpaimmBaHue NOCTPOEHHBIX
CEYEHHI pa3HBIMU LIBETAMH

13

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o0paxenue nepecevyeHust moayuyeHHbIX
II0cKoCTel. PackpammmBaHye NOCTPOESHHBIX
CEYCHUH PAa3HBIMM LIBETAaMU

14

Mertopn cnenoB Ui HOCTPOEHHsI CEYEHUN




15

Mertopa cieoB Uit OCTPOSHHS CEUSHUI.
CBolicTBa nepeceyeHuil NpsMbIX U
IJIOCKOCTEN

16

Mertopa cieoB Uit MOCTPOCHHS CEUSHUH.
CBolicTBa nepeceyeHuil NpsMbIX 1
IUIOCKOCTEH

17

[TocTpoenwne ceuenwmii B nmupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I11aroB
MOCTPOCHUS

18

[TocTpoeHue ceyeHuit B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Coznmanue
BBIHOCHBIX qepTemeI‘/’I U 3aIIUCh 11aroB
MIOCTPOCHHSI

19

[MocTpoenwne cevuenwmii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alIMCh 1Iar0B
MIOCTPOEHUSA

21

[ToBTOpenue nnanumerpun: Teopema o
POTNOPIHMOHATBHBIX oTpe3kax. [lomodue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTnsl B ceueHHsIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pazButus




IJIAaHUMCTPHUU U CTCPCOMETPUUN

23

KonTpoabHas pabdora " AKCHOMBI
crepeomerpun. Ceuenus'

24

B3anMHOe pacmosioxKeHue IpsMbIX B
npocTtpaHcTBe. CKpenyBaronyecs npsmele.
IIpu3Haky CKpeIUBaIOIKUXCS PSMBIX.
[TapamienbHbIE IPSIMBIE B IPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTHU NIPSAMOI MapasuiesIbHON
JAHHOM IPSIMOM, MPOXOAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAalllel Ha JaHHON
npsiMou. Jlemma o nepeceueHuun
MapajuIebHbIX NPSIMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapasuieIbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIINUXCS MPSAMBIX

27

[TapannensHoe npoekTHupoBaHue. OCHOBHBIC
CBOWCTBA MMAPAJUICIBHOTO MPOCKTUPOBAHUSI.
N306paxenue pa3HbiX GUryp B
napajuIeIbHOW MPOCKITHH

28

[lenTpanbHas npoekIusa. YTOI C
COHAIIPABIICHHBIMU CTOPOHAMU. YTOJI MEXIY
NPSIMBIMHU

29

3amauyn Ha JOKa3aTeNbCTBO U UCCIIeI0BAaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TonATHA: mapamieabHOCTh IPAMON U
IJIOCKOCTH B pocTpaHcTse. IIpu3Hak




HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CaolicTBa napayuIeaIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuueckue 3aaun Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauieIbHOCTHIO MPSMBIX U IIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYrou npamoi. Pacuér
OTHOUIEHUI

33

[MapannenbHas IpOeKIHsl, IPUMEHEHHE JITIS
IOCTPOEHHUS CEUEHUH KyOa U
napauienenuneaa. Ceoicraa
napasuieJienune1a u Ipu3Mbl

34

[Tapannensuble muockoctu. [lpuzHaxku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema 0 mapaIeIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH, ITPOXOISILECH
yepes TOUKY, He PUHAJICKALLYIO JaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBa napauIeIbHBIX INIOCKOCTEN: O
NapaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUS IIPU
NIEPECEUCHUH JIBYX NapaljIeJIbHbBIX
IIJIOCKOCTEN TPEThen

37

CaolicTBa mapauieIbHBIX MIIOCKOCTEN: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKTIOYEHHBIX MEXTy MapaieIbHbIMU




IUIOCKOCTSIMU; O IEPECEUEHUH NPSAMOI ©
JBYyMsI TapajIeIbHBIMU TNIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha

38
IJIOCKOCTH

39 [loBTOpEHME: TPUTOHOMETPUS
PSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napajuienenunena

41 Brruncienue MH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajieienureie
[lepneHaAUKYISIPHOCTD MPSAMOM U INIOCKOCTH.

42 [Ipu3Hak nepneHauKyJIIpHOCTH NPSIMOU U
IJIOCKOCTH
[lepneHAUKYISIPHOCTD MPSAMOM U INIOCKOCTH.

43 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMON U
MJIOCKOCTH
Teopema o cyliecTBOBaHUU U

44 €MHCTBEHHOCTHU MPSMOi1, MPOXOALIei
yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYIISIPHON K INIOCKOCTH

45 [1nockocTH U epreHIUKYISIPHbIE UM
MpsIMbIE B MHOTOI'PAaHHHUKAX

46 [InockocTu U nepneHAUKYISIPHbIE UM
IpsIMbIE B MHOTOI'PAaHHHUKAX

47 [lepnennukynsp u HakiaoHHas. [loctpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha NPSIMYIO

43 [lepnenaukynsip u HakinoHHas. [loctpoenue

MNEPNCHAUKYJIsSIpAa U3 TOYKH HA IIPSAMYHO




Teopema o Tpéx nepneHAUKyYIspax (mpsmas

49
U oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIspax (mpsamas
U oOpaTHas)

51 VYron Mexay CKpeluBaroUMMUCS PSIMbIMU

5 [Tonck neprneHIuKyIsIpHBIX MPSAMBIX C
IIOMOIIBIO TIEPIIEHAUKYJIISPHBIX ITIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[ToctpoeHue ceueHuii kyda, mpU3MBbL,

54 MPaBUIILHOM MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHON MPOEKIINU
[Toctpoenue ceueHuii kyda, mpU3MBL,

55 MPABUIIBHOM TUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU
CummeTpusi B IpOCTPAHCTBE OTHOCUTEIILHO

56 ockocTu. [Inockoctn cummMmeTpuii B
MHOTOIPAaHHHUKAX

57 [Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOM U
IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSHUN OT TOYKH 1O INIOCKOCTH

59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH
CnocoObl ONyCTUTh NEPIICHIUKYIISPHI:

60 CUMMETpHUS, CABUT TOYKH [0 NapaJJICIbHOU
PSMOU

61 CnBur no HenapauienbHON IPSIMOH,




WU3MEHEHUE PACCTOSHUM

62

KonTpoasnas padora "B3anmuoe
pacnosio:keHue NpsIMbIX U MJI0CKOCTel B
npocrpasncrse"

63

[ToBTOpEeHME: Yyroa MEeKAY MPsIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJIBLHOM TPEYTOJIbHHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yoy MeXIY
CKPELIMBAIOIUMUCS MPSIMBIMH B
IPOCTPaHCTBE

65

reOMeTpI/I‘IeCKI/Ie METOJbI BBIYUCIICHUS YTIJId
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpansbliii yroa. CBONCTBO JMHEHHBIX
YIJI0B IByTPaHHOIO yrja

67

[lepnennukynspuble maockoctu. CBoicTBa
B3aUMHO MEPIIEHINUKYJIISIPHBIX IIJIOCKOCTEN

68

HpI/IBHaK NEPpNECHAUKYIISIPHOCTH HHOCKOCTeﬁ;
TCOpPEMaA O HpHMOﬁ MEepeCCUCHUA IBYX
MJIOCKOCTEH MNEPNCHANUKYIISAPHBIX TpeTBeﬁ
IIJIOCKOCTH

69

[TpsaMoyronbHbIi napauienenunesn; Kyo;
U3MEPEHUs, CBOMCTBA IPSIMOYTOJIBHOTO
napaJenenunena

70

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOTO
mapauiCjCrivmneaa u CJICaCTBUucC U3 Heé

71

CrepeomeTpuyuecKue U MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AaMMHBIM PACIIOJI0KEHUEM




MMPAMBIX U ITJIIOCKOCTH

72

HOBTOpCHI/IeZ CKPCHIUBAIOIIHUECA IIPAMBIC,
mapaJuiCJIbHLIC IIJIIOCKOCTHU B CTAHAAPTHBIX
MHOI'OIrpaHHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUBAIOIUXCS IIPAMBIX, PACCTOSHHUC
MCKAY CKPCIINBAOIIUMHUCA IPAMBIMUA B
IMMPOCTBIX CUTyallUAX

74

PaccrosHue ot ToukH 710 IIJIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruncnenue paccTosHUN MEXKIY
CKPELIUBAIOIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYJIAPHON MIJIOCKOCTH

76

TpéxrpaHHslid yrosi, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOIO yria

77

DneMeHTHI C(hepUIECKO T€OMETPHH:
reoIe3NUECKUe JIMHUK Ha 3emiie

78

KountpoabHas padora "Yriubl u
paccrosinus'

79

Cucremaru3zaius 3HaHUM "MHOTOTpaHHUK U
€ro 3J1eMeHTHI"

80

[Tupamuga. Buaer nupamu. [IpaBuinsHas
nupamuaa

81

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82

[Ipsimoit napaienenunen, NpsMOyroIbHbIN




napajuienenunesn, Kyo

BBIHyKJ'ILIe MHOI'OI'PaHHHUKH. TeopeMa

83 Ditnepa 1
Boinykibie MHOTOrpanHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPaBUIILHBIE 1
MHOTOTPaHHUKHU

85 KonTpoabnas padora "MHororpanHukn' 1

26 [TonsaTue BeKTOpa HA MIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpoB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuno napannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1

91 Paznoxxenne BekTopa 1o 6a3ucy Tpéx 1
BEKTOPOB, HE JISKAITUX B OJTHOM TJIOCKOCTH

92 CkansipHO€ NMPOU3BEICHHE 1

93 Boruncnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiiiue 3anauu ¢ BEKTOpamMu 1

95 [Ipocreiinue 3an1aun ¢ BEKTOpamMu 1

96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

97 [Ipocreiinue 3an1auu ¢ BEKTOpamu 1

98 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1

99 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 1

100 Hrorosasi kKoHTpoIbHAsA padoTa 1

1

101

HTorosasi KOHTpPOJILHAS padoTa




102 O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoanuyecTBO 4acoB I DJIeKTPOHHBIE
aTa
Kourtpoun uugposbie
Ne i/ Tema ypoka IlpakTHyec HU3y4eH
Bcero HBIE oOpa3oBaTesibH
Kue pabdorplr | Hs
padoTbI ble pecypchl

| [ToBTOpenue Temsl "KoopauHarsl BeKTOpa |

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue temsl "CkansgpHoe 1

IIPOU3BEIEHNE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Brruncinenue yria |

MEXJly BEKTOpaMHU B IIPOCTpaHcTBE"
4 [ToBTOpEeHME TeMbI "Y paBHEHHE IPSIMOH, |

IIpoXoJs1Iel yepes 1Be TOUKu"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

YpaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

YpaBHEHHE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousseaecHne 1
g JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

IIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

[IPOrpaMMUpPOBaHUE

AHanuTHyecKkue MEeTobl pacuéra yria
10 1

MCKAY NPpAMBIMA B MHOT'OI'PAHHHUKAX

11

AHanmuTnyeckue MCTOABI pacqéTa yria
MCKAY INIOCKOCTSAMH B MHOTOI'PAHHHUKAX




@opMyiia pacCTOSHUAA OT TOYKH 10

12 IIJIOCKOCTH B KOOPIMHATAX

13 Haxosxnenue paccTostHUM OT TOUYKHU 710
IJIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHUil OT TOYKHU 10
IJIOCKOCTH B MPABUJILHOW TUPAMU/IE

15 KontposbHas padota "AHamuTH4yecKas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, MePEeCcCeUeHus IPSIMbIX U
IUIOCKOCTEMN

19 [TapannenbHble NPSMBbIC U TUIOCKOCTH:
napajuieNbHbIe CEUCHHUS

20 [TapannenbHble TPSIMBIC U TITIOCKOCTH:
pacy€r OTHOLICHHUIA

)1 [TapannenbHble NPSMBIE U TUIOCKOCTH: YTIIBI
MEX1y CKPEIINBAIOIIUMUCS IPSIMBIMU
[leprnieHIUKyNISIpHBIE IPSMBIE U TUIOCKOCTH:

2 CTaHJIapTHbBIE Mapbl MEPHIEHAUKYISIPHBIX
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOT'OTPaHHUKOB

3 [leprnieHIuKyNISIpHBIE IPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEepIeHIUKYIIpax

24 [TepieHAMKYASAPHBIE IPSAMBIE U MIOCKOCTH:




BBIYMUCJICHUSA JJIMH B MHOT'OI'paHHUKAX

25

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
dbopMyIbI 1715 TIIOIAAEH, cCoOOpaskeHus
nmoxoous

26

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJILHUKOB,
dbopMyIIbI 118 TI0Ia e, COOOparkeHUs
noxoous

27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(dbopMyIIbI 118 TI0Ia e, COOOparkeHUs
noxoous

28

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHHUS MOA00uUs

29

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOA00MS

30

KonrtponsHas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06BeM Tema. OOBEM MPSIMOYTOIBHOTO
napasuielenuneaa

32

3anaun 00 yABOCHHUHU Ky0Oa, 0 KBajparype
Ky0a; O TpUCEKIINHU yTia

33

CrepeomeTpHUyecKue 3a/1aui, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasJiesienumnea

34

[Ipuknagueie 3a1a4n, CBI3aHHBIC C
BBIYHCIICHHEM 00bEMa IPSIMOYTOJIEHOTO




napajjiejacnuicaa

35 OOBEM IPSIMOM MPU3MBI

36 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB TIPAMOI MPU3MBI

37 [IpuknanHeie 3a1a4u, CBsI3aHHBIE C 00BEMOM
MPSAMON MPU3MBI
Brruucienue 006EMOB TEII C TIOMOIIBIO

38 onpenenéHHoro uaTerpaita. O0beEM
HAKJIOHHOMN TIPU3MBI
Breruucienue 0065EMOB TEIN ¢ TIOMOILBIO

39 onpeaenéHHoro uurerpana. OobéM
MTAPaAMUIBI

40 dopmyna 00béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 dopmyna 00béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

4 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIC C
00bEMaMU HAKIIOHHOM TTPU3MBI

43 CrepeomeTpHrUecKue 3a/1a4u, CBI3aHHBIC C
00BbEMaMH IMHUPAMHUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienne

pacCTosAHuA A0 IMMIIOCKOCTH




KonTponbHast padota "O0béM

47 "
MHOT'OTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 o0Opa3yroIne UIHHIPHISCKON
MMOBEPXHOCTHU

49 Hummnap. [Ipsamoit KpyroBou HUIUHAIDP.
[1nomane MOBEpXHOCTU LUIUHAPA

50 Konunueckasi moBepXHOCTh, 00pa3yroliue
KOHMYECKOU noeepxHocTu. Konyc

51 CeueHure KOHyCa MIOCKOCTHIO,
MapajuieIbHOMN MIOCKOCTA OCHOBAHUS

5) Yceu€nnblii konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3a1a4i Ha

55 JIOKa3aTeJIbCTBO M BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUU MUITUHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0KA3aTEJIbCTBO U BRIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUN NUIUHAPA, KOHyCa

57 [Ipuknagueie 3a1a4n, CBI3aHHBIC C
HATUHAPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C

MUJINHAPOM




59

Cdepa u map

60

[Tepeceuenue chepsl U 1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps miockoctero. Bug u
n300paKeHHe mapa

61

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u ceps mockoctsro. Bua u
n300paxKeHue mapa

62

VYpasuenue chepsl. [Lnomans chepor u eé
yacTeu

63

Cummetpus cdepsl U mapa

64

CrepeoMeTpuueckue 3aJauu Ha
JO0Ka3aTeIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cepoit u mapom, MOCTPOECHUEM UX
CEYEHUM MIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4u Ha
JOKa3aTeIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cpepoit u mapom, NOCTPOECHUEM UX
CEUYEHUM MIOCKOCTHIO

66

[Ipuknanueie 3a1a4n, cBsI3aHHBIE CO chepoit
U I1apoM

67

[ToBTOpEHUE: OKPY)KHOCTH HA IUIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHbBIE
noxoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUSA U
MHOI'OI'PaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH




BparieHus"

71

KontposbHas padota "Tena v mOBEpXHOCTH
BpaieHus"

72

006beM mumHapa. Teopema 06 00bEME
MPSIMOTO LUJIMHJIpA

73

Brruucnenue o0bEMOB TEIN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

74

[Inomjanyu G0KOBOM M MOJTHON OBEPXHOCTH
KOHYycCa

75

CTepeOMeTpI/I‘ICCKI/IC 3aJa4du, CBA3aHHBIC C
BBIYMCIEHHEM 00HEMOB OUIMHApPA, KOHYCa

76

[Tpuknagueie 3agaun mo Teme "OO0bEMBI 1
IJI0IIaAu OBEepXHOCTEH Temn"

77

OO0béM 1mapa u mapoBoro cekropa. Teopema
00 o0Béme mapa. [Tnomane chepsr.
CrepeomMeTpUYeCKUE 3a/1a4H, CBA3aHHBIC C
BBIYKCIICHHEM 00BEMOB IIIapa, MapoBOro
CErMEHTa U IapOBOT0 CEKTOpa

78

[Tpuknanueie 3anaqn mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM 11apa U
momaasio cepbl. COOTHOLIEHUS MEXKITY
IIOLIA/IIMU MTOBEPXHOCTEN U 00bEMaMU
MMOIOOHBIX TEN

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mo00uu.
CrepeomeTpHryuecKue 3a/1a4u, CBI3aHHBIC C
BBIYMCIECHHEM 00HEMOB TEI U IIIOIIAAEH
MOBEPXHOCTEH




80

KonTponbnas padora "[Tnomanu
MTOBEPXHOCTH ¥ O0BEMBI KPYTJIBIX TN

81

JIBrokeHwust mpocTpancTBa. OToOpaskeHusI.
JIBvokeHHsI ¥ paBeHCTBO Guryp. O0mme
CBOWCTBA JBH)KCHUI

82

Buibl nBukeHMN: napauienbHbIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETPHUS, 3e€pKaIbHasI
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOI

83

[IpeobpazoBanus noxoous. [Ipsmas u chepa
Diinepa

84

FGOMeTpI/ILIGCKI/Ie 3aa4u Ha IPUMCHCHUC
JABUKCHUA

85

KonTponbHas padota "BekTopsl B
npocrpaHcrae”

86

Oo6o6miaromee nosropenue 11 moHsTHit u
MeToJ10B Kypca reometpuun 10-11 knaccos,
cucreMarusauus 3HaHui: "l[lapamienbHocTh
MPSIMBIX U ITIOCKOCTEH B TpocTpaHcTBe"

87

O6o6maromiee moBropeHue 11 moHsaTHii u
MeToA0B Kypca reometpun 10—11 knaccos,
cUcTeMaTu3auus 3HaHui: "BekTopsl B
npocrpaHcrae”

88

Oo6o6miaromee mosropenue 11 moHsTHit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cUcTeMaTu3alus 3HaHui: "BekTopsl B
npocrpaHcrae”

89

Oo6o6maromiee moBropenue 11 moHsaTuii u
MeToA0B Kypca reometpun 10—11 knaccos,




cucreMarusanusa 3Hagui: "O0beM
MHOrorpaHHuka"

90

O6o6maromiee moBropeHue 11 moHsaTHii u
MeToJ10B Kypca reometpuun 10-11 xnaccos,
cucTeMaTu3anms 3Hanuii: "O0beM
MHOrorpaHHuka"

91

Oo6o6miaromee mosropenue 11 moHsTHit u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusauus 3HaHuit: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TeT"

92

O6o6maromiee moBropeHue 11 moHsaTHii u
MeToA0B Kypca reometpun 10—11 knaccos,
cucteMartuzanus 3nanuit: "[lnomanu
MTOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

93

HToroBast KOHTpOJIBbHAs paboTa

94

HroroBas koHTpoNbHAs paboTa

95

[ToBTOpeHME, 0600IICHNE 1
cUucTeMaTu3alus 3HaHUI

96

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

98

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK




HayKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

102

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KJIACC
Kon
nposepsie .
IIpoBepsieMble MpPeIMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI 0CHOBHOIA
Moo 00pa3oBaTeILHON NPOrPaMMBbI CPEIHEro 001Iero 00pa3oBaHus
pesyJbTa
T2
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMU: TOYKA, IPAMAs, IIIOCKOCTh
- [Ip¥MEHSTH aKCHMOMBI CTEPEOMETPUM M CIEACTBHS M3 HHX IIPH PEUICHUU
' reOMETPUYECKHUX 33124
73 OnepupoBaTh MOHATUAMH: MAPAIIENLHOCTh M MEPIIEHIUKYISPHOCTD NPSAMBIX M
' IUIOCKOCTEH
- KnaccuuuupoBath B3aUMHOE pPACIONOXKEHUE MPAMBIX M  ILIOCKOCTEN B

MIPOCTPAHCTBE

OnepupoBaTh NOHATUAMMU: ABYI'PAHHBIN yroJ, TpaHU ABYI'PAHHOIO yria, pedpo
7.5 JBYTPAaHHOI'O yIJla, JIMHEHWHBIA YroJl JBYTPAaHHOTO yrja, TrpajyCcHas Mepa
JBYTPAHHOTO yria

76 OHepI/IpOBaTB IIOHATUAMMU MHOTI'OrpaHHUK, BI)IHYKJII)II;'I n HGBI)IHYKJIBIﬁ

MHOTI'OIpaHHUK, 3JICMCHTBI MHOT'OI'paHHUKaA, HpaBHHBHBIfI MHOT'OrpaHHUK

Pacrio3naBaTte OCHOBHBIE  BUBI MHOI'OI'PaHHHUKOB (anaMI/ma, Impu3sma,

7.7
MPSIMOYTOJIbHBIN Mapaienenumne, Kyo)

KJ'IaCCI/I(bI/II_[I/IpOBaTL MHOI'OI'paHHUKU, BBI6I/Ipa$I OCHOBaHMHA AJIA KJ'IaCCI/I(bI/IKaI_[I/II/I
7.8 (BLIHYKHBIG U HEBBIIYKJIBIC MHOI'OI'PAHHUKH, IIPABUJIBHBIC MHOI'OI'PAHHUKH,
IPAMBIC 1 HAKJIOHHBIC IIPU3MBI, napannenenmneﬂbl)

7.9 OnepupoBarh NOHATHAMU: CEKYLIas IUIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB

710 OOBACHATh NPHHIMUIBI [OCTPOEHHS CEYEHHH MHOTOIPAHHUKOB, HCIOJIb3Ys
' METO/I CJIEIOB

Ctpouth cedyeHHUs MHOTOTPAHHUKOB METOJOM CJIEIOB, BBIMOIHATH (BHIHOCHBIC)
7.11 IJIOCKHUE YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHUI CBEPXY, COOKY,
CHU3Y

Pemars 3agaun Ha HaXO0XKJICHHUE IrCOMCTPHUUCCKUX BCIUYHUH II0 06pa3uaM nin
ajropurMaM, IPUMCHAA HM3BCCTHBIC AHAJIUTHUYCCKHUEC MCETOAbI IIpU PCHICHHUH
7.12 CTAaHAAPTHBIX MATEMATHUYCCKUX 3ada4 Ha BBIYUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYMA
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKHOIO  IIIIOCKOCTH, MCKIAY
CKPCIIUMBAOITUMHUCH ITPAMBIMHA

713 Pemars 3agaun Ha HaXO0XJICHHUE IrCOMCTPHUUCCKUX BCIUMYHUH II0 06pa3uaM nin

ajlropurtMaM, IHIPUMCHAA M3BCCTHBIC AHAJIMTHUYCCKHUEC MCETOAbI IIpU PCHICHHUH




CTaHJApPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIUMCIEHHE YIJIOB  MEXKAY
CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXIy TMpPSIMOH U IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, IByTPaHHBIX YTJIOB
Bbruncnsate 00bEMBI M IUIOIIAJM I[OBEPXHOCTEM MHOTOTPaHHUKOB (IIpHU3Ma,
7.14 nupamMpia) ¢ MpUMEHEHHEM (QOpPMYJ, BBIYHACIATH COOTHOIICHHS MEXKIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBarh NOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
' CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPUHU (DUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH  HHGOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTypax, MPeJCTaBICHHYIO HA YepTexax U
pUCYHKaxX
[TpumensaTs reomerpudeckue (akThl IS PELICHUS CTEPEOMETPUUYECKUX 3ajad,
7.17 MPEIOIaraloIuX HECKOJIbKO IIaroB peIIeHHs, €CIIU YCJIOBHS MPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme
718 [IpuMeHATH  mpocTEHIINE  NPOrpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [IpuBOIUTH MpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
' pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh TMOJIyYeHHBIE 3HAHWS Ha TNPAKTHKE: AaHAJTU3UPOBATh pealibHbIC
CUTyalldd W TPHUMEHITh W3Y4YCHHBIC TMOHATHUS B TpPOIECCEe MOKCKA PEIICHUS
MaTeMaTH4ecKu CcQOpPMYIUPOBAHHOW MPOOIEMBI, MOJAEIUPOBATH pealbHbIC
7.20 CUTyalldd Ha s3bIKE TEOMETPUHU, UCCIEN0BaTh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM TE€OMETPUUYECKUX TOHATUNH M Teopem, ammapara airedpsl,
pelars MpakTUYECKUE 3a/ayd, CBA3aHHbIE C HAXOXKJIEHHUEM I€OMETPHUYECKHUX
BEJINYUH
11 KIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
emoro 00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero od0pasoBaHusi
pe3yJibTa
Ta
6 ['eometpus
OnepupoBaTh TNOHATUSAMH: UWIMHAPUYECKas ITIOBEPXHOCTh, 0Opasyromue
6.1 HWIMHIPUYECKONH  MOBEPXHOCTH,  LHWIMHAP, KOHHUYECKass  IMOBEPXHOCTD,
o0pa3yrolre KOHUYeCKOW OBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (HUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CLIOCOOBI OTyYEHUS Tell BpallleHUs
6.4 KnaccudunupoBars B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH




OnepupoBarh TOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTa, BBICOTA

6.5 CEerMEHTa, ApOBOM CJIOM, OCHOBAaHHWE LIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CJIOS,
IapOBOM CEKTOP
6.6 Bbraucnars 00bEMBI M TUIOIIAAM TTOBEPXHOCTEH TEN BPAICHUs, TEOMETPUICCKUAX
' TEJI C IPUMEHEHHEM (HOPMYIT
6.7 OnepupoBaTh MOHATUSAMU: MHOI'OIPDAHHMK, BIMCAaHHBIA B c(epy U OINUCAHHBIH
' 0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PaHHUK WJIH TEJIO BpaIlEHUs
6.8 BbUUCIATE COOTHOIIGHUS MEXAY IUIOMAISIMH ITOBEPXHOCTEH U 00BEMaMu
' MOJ0OHBIX TEJ
6.9 N300paxkaTh u3yyaemble GUTYpl OT PYKH H C TPUMEHEHHEM IPOCTBIX
' YepPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUSHHSI TEJI BPAILICHHSI
W3BnekaTb, HMHTEPOpPETHPOBATH U  INpeoOpa3oBbIBaTh  HMH(MOPMAIMIO O
6.11 IIPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (UTYypaX, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX
[TpumensTh TeomeTpuueckue (akThl Ui PEIICHUS CTEPEOMETPUYECKHUX 3ajad,
6.12 MIPENIOJIaraloiuX HECKOJbKO IIaroB PpEUIeHMs, €CIH YCIOBUS INPUMEHEHUS
3aJaHbl B IBHOH (popme
6.13 OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE AeHCTBUS CI0XKEHHUS BEKTOPOB, BEIUUTaHUS BEKTOPOB U YMHOXKEHUS
' BEKTOpa Ha YHUCJI0, OOBACHATh, KAKUMU CBOMCTBAMH OHM 00J1aJat0T
6.15 [TpuMeHATH paBUIIO NapajlIeNIenuea NPy CI0KEHUN BEKTOPOB
OmnepupoBarh MOHATHAMU: JEKApPTOBHl KOOPAMHATHI B TPOCTPAHCTBE, BEKTOD,
6.16 MOJyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOPA, Yrol MEXKIy
' BEKTOpAaMH,  CKaJSIPHOE  TPOM3BEACHUE  BEKTOPOB,  KOJUIMHEAPHBIE U
KOMILIaHApHBIE BEKTOPHI
HaxomuTe cyMMy BEKTOpPOB M TNPOW3BEICHHE BEKTOpPAa HA YHUCIO, YTOJ MEXKIY
6.17 BEKTOPAaMH, CKaJISIPHOE IIPOM3BEIECHUE, pACKJIAJIbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3asaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemrate mpocreiilmme reoMeTpuyecKHe 3aJadyd HAa NPUMEHEHHE BEKTOPHO-
' KOOPAWHATHOTO METO/Ia
Pemrate 3a1aun Ha J10Ka3aTEIbCTBO MAaTEMAaTHUECKUX OTHOLICHUH M HaXOXKICHUE
6.20 reOMETPUYECKUX BEIMYUH MO 00pa3laM MM ajJropuTMaM, MPUMEHSSI N3BECTHBIE
METOBI IPU PEIICHUH CTAaHIAPTHBIX MaTEMaTHYECKUX 3a1a4
601 [IpuMensTh  mpocTediIMe  HpOrpaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
6.2 [TpuBOAUTH MpHUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NMPUPOJE U JKU3HHU,
' pacrio3HaBaTh [IPOSIBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE
6.23 [IpuMeHATh TOJNlydEHHBIE 3HAHUSA HA MPAKTUKE: AHAIU3UPOBATH pPEAIbHbBIC




CUTyallUM W TMPUMEHSATh M3YYEHHbIC IOHSTUS B IPOLECCE MOHMCKA PELICHUS
MaTeMaTH4eCKH C(HOPMYIIMPOBAHHONW TPOOJIEMBI, MOJCIUPOBATh PEaATbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUHM, HCCIEAO0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKHX IMOHATHM M TeopeM, ammapaTa aireOpsl,
pelarh MNPAKTUYECKUE 3a7ayd, CBA3aHHBIE C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJINYMH




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Ko

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHble TIOHATHUA cTepeomeTpun. Touka, mpsMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TonsiTHe 06 akcHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, apaAJICIIbHbIC
n CKpCIIMBAIOIIHECH IIpsAMBIC. HapaJIJIeJII)HOCTI) IMPSAMBIX n IJIOCKOCTEH B
[IPOCTPAHCTBE: MApaJUICIbHBIE MPSIMBIE B IPOCTPAHCTBE, MAPAJLICIBHOCTh TPEX
IPSAMBIX, NAPALIEIBHOCTh MNPSAMOM M  INIOCKOCTH. YTJBIC COHAIIPaBICHHBIMHU
CTOPOHAMH, Yroj MEXAYy NPSMbIMU B NPOCTpaHCTBE. [lapaiuieIbHOCTH TJIOCKOCTEN:
napajulesibHblE IUIOCKOCTH, CBOWMCTBAa MapajulesibHbIX IUIOCKocTel. [Ipocreimue
IPOCTPAHCTBEHHbIE (UTYpPHl HA IUIOCKOCTU: TeTpa’ap, KyO, MapajieNenumnesn,
MOCTPOEHUE CEYEHU I

7.3

HepHGHI[I/IKyJIHpHOCTB HpﬂMOI;'I N IUIOCKOCTH: TNCPICHAUKYIISAPHBIC IIPAMBIC B
IPOCTPAHCTBE, MpPsMbIC MapajulelbHble U MEPNEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
HNEPHEHIUKYIAPHOCTH NPSIMOM U IJIOCKOCTH, TeopemMa O IMPsIMOM MeprneHAUKYISIpHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXAy NPSIMON U IUIOCKOCTBIO, IBYI'PaHHBIN
yroJl, TMHEWHBIA Yroji AByrpaHHOro yria. [lepneHauKysisp U HaKJIOHHBIE: PAacCTOSHUE
OT TOYKH J0 IIOCKOCTH, PACCTOSTHHE OT MPSAMOMN /10 IUIOCKOCTH, MIPOEKLUs (PUrypbl Ha
IJIOCKOCTh. 1IeprneHauKyIapHOCTh IIIOCKOCTEM: MPU3HAK IMEPIEHIUKYISIPHOCTU JIBYX
m1ockocTen. Teopema o TpEX NepneHauKyIsIpax

7.4

[lonsAiTHe MHOIOrpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOIOTPAaHHUKA, BBIIIYKIbIC U
HEBBIIIYKJIbIE MHOIOIPaHHUKH, pa3sBEPTKa MHororpaHHuka. Ilpusma: n-yrosbHas
Opu3Ma, TpaHM M OCHOBAaHUS MpPHU3MbI, IpsMas W HAKIOHHas NpU3Mbl, OOKOBas MU
IIOJIHAsl MIOBEPXHOCTh Npu3Mbl. [lapamuienenumnen, npsAMOYroJIbHBIN MapajuIeIenuIe] u
ero cpoicrBa. Ilupamupa: n-yroinpHas nupamMuaa, TpaHW U OCHOBAaHHUE NHUPAMMIBI,
OOKOBass M MOJHAsE MOBEPXHOCTh NMUPAMUJIBI, MpaBUIIbHAS M YyCEUEHHAs HUpaMuUia.
OnemMeHTsl Opu3Mbl W nupamunabl. [IpaBuiabHBIE MHOTOTpAaHHUKHU:  IOHSTHE
[IPaBUJIBHOTO MHOIOTPaHHUKA, IIpaBWIbHAsA IpU3Ma W IpPaBUIIbHAs IHUpaMUIA,
IpaBUibHAs TPEYrojbHasi MUpaMuAa U MpaBUIIbHBIA TeTpa’p, KyO. IlpeacraBienue o
IIPABWJIBHBIX MHOTOIPAaHHUKAX: OKTA3p, JOAEKAdAp U uKocadapyrue CeueHus: Npu3Msl
U IUpaMubl

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMECTPHUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IITOCKOCTH.
DIeMEHTEI CUMMCTPHUHU B InmupamMuaax, mapauiCjICriuIicaax, IIpaBUJIbHBIX
MHOTI'OI'PaHHHUKax

7.6

Breruucnenue »jaeMEHTOB MHOT'OI'PaHHHUKOB: pera, AuaroHaaiu, YrJIbl. IInomans




OOKOBOM TOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBL, IIJIOLIAb OCHOBaHUI,
TeopeMa 0 OOKOBOU MOBEPXHOCTH MPSIMOH pu3MbI. [1nommans 60KOBOM MOBEPXHOCTH H
NOBEPXHOCTU MPABUIBHOW MUPAMUJBL, TEOPEMA O IUIOLIAAM YCEUEHHOM NUpaMHJBbI.
[Tonusitre 06 06bEMe. OOBEM MHpPaMUIbI, TPUIMBI

7.7

[MomoOHeIe Tenma B mpocTpaHcTBe. COOTHOUICHHUS MEXIY IUIOMAISIMH MOBEPXHOCTEH,
00BbEMaMU IOTOOHBIX TET

11 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[unuaapudeckast MOBEPXHOCTh, 00pa3yoIIne IWIMHIPUYECKON MOBEPXHOCTH, OCh
HAJUHAPUYECKOW TMOBEepXHOCTU. [{uamHap: ocHoBaHUsS M OOKOBas MOBEPXHOCT,
o0pa3ymolas 1 och, IUIOIalb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYeckol moBepxHOocTH. KoHyc: ocHOBaHME W BepIIMHA, OOpasyromias U OCb,
wionaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHyC: 00pasyrolue u
BBICOTA, OCHOBaHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMIalb MOBepxHOCTU chephl. B3anmuoe
pacnosnoxeHue cdepsl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MmIomaib

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaSBépTKa HUJInHApA 1 KOHYCa

6.5

KoMOuHammu e BpanieHusl ©# MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBINA OKOJIO
cdepsl, cdepa, BOUCAHHAS. B MHOTOTPAHHUK, WIIHA TEJIO BPALICHUS

6.6

[Tonstue 06 o6bEMe. OcHOBHBIE cBocTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapaiesienumea u ciaeacTsusa u3 ne€. O0bEM HUIMHIPA, KOHYyCA.
O0bBEM mapa u wiomaas chepsl

6.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXTY IUIOMIAIIMU TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN

6.8

Ceuenuss uminuHApa (MapauieibHO W TNEPHEHANKYJSPHO OCH), CEYEHHUs KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOSILEE YePE3 BEPILNHY ), CEUCHHUS LIapa

6.9

BexkTop Ha miockoctd M B npocTtpaHcTBe. ClIOKEHME W BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. PasnoikeHne BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenunena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpssMmoyronbpHasi cuctemMa KOOpJAMHAT B ImpocTpaHcTBe. KoopauHatsl BekTOpa.
[Ipocreiiine 3amaum B KOOpAMHATaX. Yroil Mexay Bekropamu. CkalsipHOe
MIPOU3BEJICHUE BEKTOPOB. BpluncieHHE yIJIOB MEXIy HPSAMBIMU U IIJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/I ITPH PELIEHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIIET'O OBPA3OBAHU A

Kon
nposepsie
MOr0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30oBaTeJIbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnanenue meromamu J0Ka3aTenabCTB, aJrOpUTMAMU pEIIEHUs 3ajady; yMEHHE
(bopMyIHpOBATh U ONEPUPOBATH MOHATUSAMU: OTIPENICICHNE, aKCHOMA, TEOpEMa,
CIIe/ICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHJIbHBIE
(GOpMYIHpPOBKH; TpPHUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOOpaTHOE U
IPOTHBOIOJIOKHOE YTBEPXKJIEHUE, NPUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCIO0JIb30BaTh METOJ MaTEeMaTHYeCKON HMHIYKIIMH; [IPOBOAUTH JOKa3aTelIbHbIE
paccyKJIeHMs NIpU PpEILICHUH 3a/ay, OLEHUBATh JIOTUYECKYK MPaBUIBHOCTH
paccyXeHUI; yMEHHE ONEPUPOBATh MOHATUSAMU: MHOKECTBO, [TOJMHOXKECTBO,
olepaluyd  HaJl  MHOXECTBaMH; YMEHHME  MCIIOJIb30BaTb  TEOPETHUKO-
MHO>KECTBEHHBIN amnmapar JAjs ONMCAaHUs PEalIbHbIX IMPOLIECCOB U SBICHUM U
IPU PELICHUH 33]ad, B TOM 4YMCJE M3 JPYT'HX Y4eOHBIX NpEIMETOB; YMEHHE
OllepUpOBaTh MOHATUAMHU: TIpad, CBA3HBIA Tpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3a/laBaThb M OMMCHIBATh I'padbl pasIMYHBIMHU CIIOCOOAMU;

MCI0JIb30BaTh Tpadbl IPU PELICHUN 3a]1a4

YMeHHe onepupoBaTh MOHATUAMM: HATYPAIBHOE YHUCIIO, LIEJIO€ YHUCIIO, CTEIECHb
C LeJbIM II0Ka3arelleM, KOpPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTelIeM, CTENEHb C JCHCTBUTEIBHBIM IIOKA3aTENIEM,
jorapumM 4ucia, CUHyC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YHCIA, OCTATOK
10 MOAYJIO, PAalMOHAJIBHOE YHCIO, HUPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHBIX, LEJIbIX, pPAlUOHAIbHBIX, JEHCTBUTEIIBHBIX YHCEN; YMEHHE
WCTOJB30BaTh MPHU3HAKK JETUMOCTH, HAMMEHBIIMKA OOIIUH JenuTens U
HauMeHbllee ofliee KpaTHoe, aiaropuT™ EBknmga npu pemieHu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMM IO3UIIMOHHBIMUA CUCTEMaMHU CUMCIICHHS; YMEHHE
BBIMOJIHATh BBIUUCIIEHHME 3HAUY€HUH M NpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH W JorapupMamu, MpeodOpa3oBaHHs APOOHO-PAMOHAIBHBIX

BBIpa)KeHHfI; YMCHUC OIICPHUPOBATH IIOHATUAMU: IIoCJICI0BATCIIbHOCTD,




apupMeTHUecKasi TPOTPECCUsi, TeOMETpUYecKas TMPOrpeccHs, OECKOHEYHO
yObIBaroIast reomMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
[IOCJIEZI0BATEIBHOCTH, B TOM YHCIE C IIOMOIIbIO PEKYPPEHTHBIX (HOpMyII;
YMEHHE ONEepUpOBaTh MOHATHAMU: KOMIUICKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOYJIb U apTyMEHT KOMILJIEKCHOTO Yucia, (opma 3anucu
KOMILIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUECKAs U
anreOpanveckas); yMETh IPOHW3BOJAUTH  aApUPMETHYCCKHE JICUCTBUS C
KOMIUIEKCHBIMU YUCJIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
quCell; OIepUPOBATh MOHATUSIMU: MaTpuLa 2x2 u 3X3, onpeaeauTeslb MaTPULIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue omnepupoBaTh MOHATUSMH:  PALMOHAIBHBIE, HPpPALUOHAIbHBIC,
MOKa3aTeNIbHbIe,  CTCTNCHHBIC,  JIOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE OIEPUPOBATH MOHATHUSIMHU:
TOXKIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE peliaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMyHbIX MNPUEMOB; pELIaTh YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C
rapaMeTpoM; IMPUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI ISl PELIEHUS
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 PA3IUYHbIX OOJACTeH HAyKH U pealbHOU

KHU3HU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QyHKUUS, YETHOCTh  (DYHKIHH,
NEpUOJUYHOCTh  (YHKIMH, OTrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOojblllee M HAaUMEHbIIEee 3HAYEHUS
(GyHKIMH Ha HOPOMEXKYTKE, HempepblBHAs (YHKIMS, acUMNTOTHI TIpaduka
¢byHKuMH, TepBas W BTOpas MNpPOU3BOJAHAS (YHKIMH, TIE€OMETPUYECKUH U
¢bu3nvYecKuil CMBICT MTPOM3BOIHOM, epBOOOpa3Hasi, ONpeaeIEHHBIA HHTETPA;
YMEHHE HaXOJWUTh AaCHMIITOTH rpaduka QyHKIUH, YMEHHE BBIYHACIATH
MIPOU3BOJIHBIE CYMMBI, TNPOW3BEICHHS, YaCTHOTO M KOMIO3HMIWHU (YHKIIHHA,
HaXO/UTh YpaBHEHHUE KacaTelIbHOW K rpaduKy (yHKIMH; YMEHUE HaXOAMUThb
IIPOM3BOJHBIE AJIEMEHTApHbIX (YHKIUH; YMEHUE HCIIONb30BAaTh MPOU3BOIHYIO
IUIs “ccreoBaHus (PYyHKIMM, HAXOAUTh HAaUOOJIbIINE U HAUMEHbIINE 3HAYCHUS
¢GbyHKUMH; CTpOUTh TIpadUMKM MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara
MaTEMaTUYECKOr0 aHalIW3a; IPUMEHATH IPOU3BOJHYIO MU HAXOXKACHUS
HaWjy4dyllero pelmeHus B MPUKIAJHBIX, B TOM YHCIE COLMUAIBHO-
HKOHOMHMUECKUX M (PU3NYECKUX 3a/la4yax; HaXOAUTh IJIOUIa U U 00bEMBI GUTYp

C IIOMOIIBIO HHTCIrpaJia; IMPUBOJUTH IMPpHUMCEPbL MaTEMAaTHYCCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUIH

YMeHue omnepupoBaTh MOHATUSAMHU: Tpapuk (yHKIHH, oOpaTHas (yHKIHA,
KoMno3uuuss GYHKUMH, JMHeHHas (QyHKOMs, KBagpaTU4Has (yHKIHA,
panroHanbHast QyHKIUS, CTeNeHHass (QYHKIMS, TPUTOHOMETpHYECKHe (PYHKIIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKIINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOWTH TpadUKH W3YYCHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBanus rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIECCOB W 3aBHCHMOCTEH, NpU pEIIeHHH 337ad U3 JPYIHX y4eOHBIX
IIPEIMETOB M 3aJlad U3 pealbHOM JKU3HU; BBIpaXKaTh (popMysaMu 3aBUCUMOCTHU
MEXIy BEIMYMHAMH, HCIOIb30BaTh CBOWCTBA M rpadukm QyHKOUH Ui
pelleHysl ypaBHEHMH, HEpaBeHCTB M 3ajlady C IMapaMeTpaMu; M300paxarb Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U MX

CHUCTEM

YMeHue peraTb TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLECHTHI,
J0JIM U YacTH, Ha JBM)KEHHUE, padoTy, CTOMMOCTb TOBAPOB U YCIYT, HAJOIH,
3aJaud W3 00JacTW YHpaBlIeHHS JIMYHBIMH W CEMEHHBIMH (pUHAHCAMH);
COCTABJISITh BBIPAKECHMS, YPABHEHMS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO
3aJa4u, UCCIIEJ0BaTh MOJIyYEHHOE PEIICHUE U OLIEHUBATh IIPABJONONA00HOCTH
pe3y/ibTaTOB; YMEHHE MOJIEIUPOBATH pEANBHbIE CHUTyallud Ha S3bIKE
MAaTE€MATHKU; COCTABJIATH BBIPAKECHHUsSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 3a/a4d, UCCIENOBATh IOCTPOCHHBIE MOJCIH C UCIOIb30BAHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOMYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: cpelHee apudmMeTHueckoe, MeIuaHa,
HanOoIplllee M HAaWMEHbIEe 3HAYCHHWs, pa3Max, AWCIEepPCHs, CTaHIApTHOE
OTKJIOHEHHE 4YHUCIIOBOrO Habopa; yMEHHE W3BICKATh, HHTEPIPETUPOBATH
nHpOpPMALIKIO, TPEACTABICHHYI0O B TaONHMIax, Ha JIuarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pPEAIBHBIX INPOIECCOB M SBICHHIA; MPEICTABIATH
MH(OPMAIIHIO C TOMOIIBIO TAOJHIl U JUarpaMM; UCCIEI0BaTh CTATUCTHYCCKUE
JaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM IpaMueCKUX METOIOB M IJIEKTPOHHBIX
CpencTB; rpadMuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJCHUS C MOMOIIBIO

JYarpaMM pacCEerBaHUs U JIMHEWHOW pErpeccuu

YMeHue onepupoBaTh MOHITHSMM: CIy4alHBIM ONBIT U CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpapUUeCKUX METOAOB; IMPUMEHSTHh (OPMYJIbI CIOKEHUS U

YMHOXEHHUS BEpOSTHOCTEH, (QopMydy TMOJHON BEpPOSTHOCTH, (QOpMyITy




bepraynnu, xkomOuHatopHbie GakTel ¥ (OPMYJIBI; OIEHHBATH BEPOSITHOCTU
pEaNbHBIX COOBITHH; yMEHHE ONEPHPOBATh MOHATUSAMHE: CIy4aliHas BEJIUYMHA,
pacripenieieHue BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKUAAHWE, AMCIEpCUs H
CTaH/apTHOE OTKJIOHEHHE CIYy4allHOW BEIMYHMHBI, QYHKIMH pacIpeaeseHus H
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTENbHOIO M HOPMAJIbHOTO paclpeesCHUN;
YMEHHE HCIIOJIb30BaTh CBOMCTBAa M3YUEHHBIX paCIpeleiCHUI Uil pelIeHus
3aJa4; 3HAKOMCTBO C IMOHATHSIMU: 3aKOH OOJIBIINX YHCEII, METO/IbI BBIOOPOYHBIX
UCCJICJOBAaHMI; YMEHHE NPHUBOAUTH MPHUMEPHI NPOSBICHUS 3aKOHA OOJBIIMX
9yucel B NPUPOAHBIX W OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEPHPOBATH
NOHSATHAMHU:  COYETAaHHE, IEePEeCTaHOBKA, YHUCIO  COYETaHWH,  YHCIIO
NepecTaHoBOK; OnHOM HpI0TOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (DaKThI U
pacCyXIeHHus sl peUIeHUs 3ajad; OIICHUBATh BEPOSATHOCTU peabHBIX
COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOAEIh M  HHTEPIPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yiabTar

YMeHue onepupoBaTh IMOHATUAMU: TOYKA, MPsAMasd, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUN YroJl, IBYIPAHHBIA yroJl, TPEXIPAHHBIN
yroJl, CKPEIIMBAIOIIUECS NPSMbIE, MAPAJICIBHOCT U MEPIEHIUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXKAy IpsSMBIMH, YIOJl MEXAYy IpsIMOM H
IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
paccTosiHUE MEXAY HpPSMBIMH, PACCTOSHHE MEKIY IUIOCKOCTSMH; YMEHHE
UCMOJb30BaTh IPU pEIIEHUH 3aJad H3yuyeHHble (aKThl U  TEOpEMbI
TUTAHUMETPUH;, YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA;
CTPOUTH MAaTE€MaTHYECKHE MOJEIM C ITIOMOIUBK) I€OMETPUYECKUX IOHATHU WU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAL (GUTYpBl, O0BEM QUTYDHI,
MHOTOTPaHHUK, MPAaBWIbHBI MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMma, nupamuaa, (QUrypa M TOBEPXHOCTh BpaIICHHUS,
MWIMHIP, KOHYC, miap, cdepa, miomanas cdepbl, IUIONAab ITOBEPXHOCTH
MUpaMHIbI, TPU3MBI, KOHyCa, IWIIMHApPA, OO0BEM Kyba, NPSIMOYTOJIHLHOTO
napajuieJienumnea, MUpaMuIbl, MPU3Mbl, IUIUHIAPA, KOHYyCA, I1apa, pa3BEPTKA
[IOBEPXHOCTH, CEUEHUs KOHyca M UWIMHApA, [apaulelibHble OCH WU
OCHOBAHHWIO, CEYEHHE MIapa, TUIOCKOCTh, Kacaromascs cQepsl, THIMHIPA,
KOHyca;  yYMEHHE CTPOUTh  CEYeHHE  MHOTOTpaHHUKA,  H300paxarhb
MHOTOTPaHHUKH, GUTYPHI U TTOBEPXHOCTH BpAIICHUS, UX CEUCHHSI, B TOM YHUCIIE
C TMOMOUIBIO  3JEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh CBOMCTBa

reOMETPUUECKUX (QUryp, CaMOCTOSTENBHO (HOPMYIHPOBATH ONPEEICHUS




u3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3bI O CBOWCTBAX M IpPHU3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBaTh WM ONPOBEpPrath UX; YMEHHE
MPOBOJIUTH KJIACCUPUKAIMIO (UTYp IO Pa3IMYHBIM IMPH3HAKAM, BBITIOIHSITH

HGO6XOI[I/IMBIG JAOINIOJIHUTCIIbHBIC IIOCTPOCHHUA
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YMeHue onepupoBaTh MOHATUSAMU: JBUKCHHUE B IIPOCTPAHCTBE, MapAJICIbHbIN
IIEPEHOC, CHUMMETPHUs Ha IUIOCKOCTM W B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00Ms, 1M0100HbIe (DUTYPI; YMEHHE paclo3HaBaTh paBHBIE
U 1oJ00HBIE (QUTYypHl, B TOM YHWCIE€ B MPHPOJE, MCKYCCTBE, ApXHTEKTYypE;
UCIIOJIb30BaTh I'€OMETPUYECKHE OTHOLIEHUS IIPU PEILICHUH 3a/1ad; HaXOAWUTh
reOMETPUYECKUE BEIMYHMHBI (UIMHA, YTOJI, IUIOIAAb, O0BEM) MpPHU PEUICHUU
3ajad U3 JAPYruX Yy4eOHbIX MPEIMETOB M M3 pealbHOM KHU3HHM; YMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEJIMYMHBI (IJMHA, Yros, IUlomiajib, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ySd H3y4YCHHbIE (OPMYIJBI U METOJIBI, B TOM
4yyclle: IUIOAAb IIOBEPXHOCTHM MNHMPaMUJbL, IPHU3MBL, KOHyca, LWIMHIpA,
wiomaas cgepsl; 00bEM Kyba, IPIMOYTOJbHOIO MapajuiesIenHIeaa, TPaMU/Ibl,
IIPU3MBI, LWIMHAPA, KOHYyCa, LIapa; YMEHHE HAXOIUTb OTHOLIEHHE OOBEMOB

o1I00HBIX QUryp
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YMeHue omnepupoBaTh TMOHATUSMU: TNPSAMOYrojibHAsS CHCTEMa KOOPJAMHAT,
BEKTOp, KOOpPAMHATHI TOYKHM, KOODJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPa Ha YUCIIO, PA3JIOKEHUE BEKTOpa 10 0a3ucy, CKaIspHOE
MPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHUE
UCIONIb30BaTh  BEKTOPHBIK W KOOPAWMHATHBIA  METON  JUIS  pEHICHUS

FeOMCTPHUYCCKUX 3aa4 U 3aa9 APYTUX y‘le6HI>IX npeaMETOB
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Vmenue BI)I6I/IpaTI) HOZ[XOI[?[IIII/Iﬁ MCTOA I PCHICHUA 3aJavdd; IMOHHMAHHUC
S3HAYMMOCTHU MATCMATHUKH B U3YUCHUU IPUPOAHBIX U O6III€CTB€HHBIX IMponeccoB
n HBHGHHﬁ; YMCHHUC PACIIO3HABATH TIIPOABJICHUC 3dKOHOB MATCMATHUKH B
HCKYCCTBC, YMCHHUC [IIPUBOAUTL TIPUMEPLI MATEMATUYCCKUX OTKprTI/Iﬁ

POCCHIICKOM U1 MUPOBOW MaTeMaTUYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Harypanbnble u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YU CET
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIGCATHYHBIE ApPOOHM, IPOLCHTEHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJbHOM creneHu. [leiicTBus ¢ apudmeTnyecKkuMu
. KOPHSIMM HaTypaJbHON CTEIIEHH
1.4 Crenens ¢ 1enpiM nokaszarenaeMm. CTeNeHb ¢ pallMoOHalbHbIM NoKa3aTeseM. CBOMCTBa
. CTEIICHU
15 CuHyCc, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnunble U HaTypaibHble JOrapupmMbl
HelictButenbHple  4ucia. ApuMmeTHUYecKHe omnepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOakEéHHble BEIYMCICHMS, IPAaBUJIa OKPYTJICHHs, IPUKUIKA U OLIEHKA
pe3yJbTaTa BBIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUH
1.9 KowmrmuiekcHele uncna
2 YpaBHEHHMS 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-paliiOHaNIbHbIE YPaBHEHUS
2.2 HppannonajibHble ypaBHEHHUS
23 TpuronomerpudecKkue ypaBHEHHUs
24 [lokazarenbHble U JIorapupMUUIECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [lokazarenbHble U JIorapupMUUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH ypaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHeHUN. OnpenennTens MaTpULIbl
3 OyHKIMH U TpaduKH




Oynkus, cnocoObl 3amaHus ¢yHkuuu. ['padux ¢ysxnum. B3ammbao oOparHbIe

31 byukiun. YétHele u Heu€THbIe QyHKmu. [leproanueckue GpyHKInN
OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHKmm.
39 [TpoMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumymMbl ¥ MUHUMYMBI (yHKkuud. HamGomnbiiee ¥ HauMeHblllee 3HAUYCHUE
(GYHKIIMM Ha IPOMEXKYTKE
313 Crenennasi (GyHKIUS C HaTypaJbHBIM W IENbIM ToKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOPHS /-0 CTETICHU
34 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIHH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DYHKIIHIA,
. HEIPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenpbHOCTH, CIOCOOBI 331aHUS [TOCIIEJOBATEILHOCTEN
3.8 Apudmerndeckast u reoMeTpudeckas nporpeccuu. Gopmyiia CI0KHBIX TPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne mNPOU3BOAHONH K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHnne HanOONbIIEro U HAaMMEHbIIEro 3HA4eHUsT (QYHKIUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOXecTBO, orepauu HajJ MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






