Ipuiaoxkenune Nel k OOII COO

I'ocynapcTBenHoe 010/1:KeTHOE 0011Ie00pa3oBaTeIbHOE YUpeKIeHne
Juuei Ne 373 MockoBckoro paiiona Cankr-Iletepoypra «JxoHOMHYeCKHUH JIHLei»

MMPUHATA YTBEPXJIEHA

pemenueM [legarornueckoro copera MpHKa3oM 1o ['ocynapcTBEHHOMY OIOPKETHOMY
I'ocynapcTBEHHOTO OIOAKETHOTO o0meo0pazoBaTeIbHOMY YUpekaeHuto umei Ne 373
o01mieo0pazoBaTebHOTO yupexkaeHus mumeit Ne  MockoBckoro paiiona Cankr-IlerepOypra

373 MockoBckoro paiiona Cankr-IletepOypra «Oxonomuueckuii uneid» ot 31.08.2026 Ne 126-ox1

«OKOHOMHYESCKUH JIHICH,
mpoTokoi ot 31.08.2026 r. Ne 1

TMoanucaro undposoit noanuchio: Adanacbesa Mpua

BukTOpOBHa
a H a C b e B a DN: ¢=RU, st=r. Cankr-MeTep6ypr, I=Cakr-Tletepbypr,

title=Zupexrop, 0=TOCY/JAPCTBEHHOE BIOJPKETHOE
OBLLEOBPA3OBATE/NIHOE YUPEX/IEHVE NIVILIEV Ne 373
I/I MOCKOBCKOTO PAVIOHA CAHKT-NETEPBYPTA
p M H a "3KOHOMMYECKWI JIULIEA",
1.2.643.100.3=120B3030363935393932383935,
1.2,643.3.131.1.1=120C373831303039383138333932,
B email=school373@yandex.ru, givenName=/puta
NKTOPOBHQA  sicpomsnongenacces s iomo

BukTopoBHa

PABOYAS TIPOTPAMMA
1o y4eOHOMY KypcCy
«I'eomeTpus»

10-11 knaccewl
YPOBeHb — 0230BbIN

Yuureisi-cocraBuTeNIN:

I'norosa Enena BiianumuposHa,
Kynpsmosa Oxcana JleonnioBHa,
yuutenst MmareMatuku ['BOY nuneit Ne373
MOCKOBCKOr0 paiioHa
Cankr-IlerepOypra

Caunkr-IlerepOypr
2026



IHHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma 1o reomeTpuu pazpadoTaHa Ha OCHOBE:

— @egepabHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApPTa CPEAHEro  OOIIero
00pa3zoBaHMsl, yTBEP)KIECHHOTO MpukazoM MwuHoOpHayku Poccum ot 17.05.2012 Ne 413
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— @enepanbHON  00pa3oBaTENBHONW  NPOrpaMMbI  CpeIHEro  o0miero  oOpa3oBaHUs,
YTBEP)KJICHHOW Tpuka3zoM MuHnpocsemnienus Poccuu or 18.05.2023r. Ne 371
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— Tlonoxenuss «O paboueld mporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyJapCTBEHHOTO

OrokeTHOrO 00IIe00pa3oBarenbHOr0 yupexkaeHus aumei Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra « IJKOHOMUUECKHH TUIICIT»

Hacrosias pabouast mporpamma sBJIsSIeTCs COCTaBHOM YacThI0 OCHOBHOM 00pa3oBaTesIbHOMN
nporpaMmel  cpenHero ooOmiero o6paszoBanuss ['BOY mumeir Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra (conepkareiabHbIi pa3aen).

Pabouass mporpamma yueGHOro kypca «l'eomerpus» 6a30BOro ypoBHs Ul OOY4YarOLIMXCS
10 — 11 xmaccoB pa3paboraHa ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEABSIBISEMBIX K
MaTeMaTUYeCKOMY O00pa30oBaHWIO, W TPAAUIMH POCCHIICKOrOo oOpa3oBaHusa. Peanuzanus
IporpaMMbl 00eCIIeYrBaET OBJIAIEHUE KIFOUEBBIMUA KOMIETEHIUSIMH, COCTABIISIOIIMMU OCHOBY AJIs
CaMOpPAa3BUTHS U HENPEPHIBHOIO 00pa3oBaHUs, IEOCTHOCTh OOIIEKYJIbTYPHOI'O, JIUYHOCTHOTO U
MIO3HABATEJBHOTO Pa3BUTHSI JTMUYHOCTH 00YYaOLIHXCS.

BaxxHocth y4yeOHOro Kypca TE€OMETpPUM Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUs
00yCIIOBJIEHa MPaKTUYECKOW 3HAYUMOCTHIO METAlPEIMETHBIX U NPEIMETHBIX pe3yJIbTaToOB
0o0y4eHHMs] T€OMETPHM B HAIPABICHUM JIMYHOCTHOTO pPa3BUTHUA oOydaromuxcs, (pOpMHpPOBaHUS
(GYHKIMOHAIBHONH MaTeMaTHUYecKOW TIpaMOTHOCTH, M3Y4YEHHUS JAPYrHMX Y4YeOHBIX JAMCLUIUIMH.
Pa3Butne y oOydaromuxcsi NpPaBUIBHBIX MPEJICTaBICHUM O CYIIHOCTM M TNPOUCXOXKICHUU
F€OMETPUUECKUX aOCTpakUMi, COOTHOLIEHUH PEaTbHOrO0 M MJICANbHOI0, XapaKTepe OTpakKeHUs
MaTEMaTHUYECKON HAyKOW SIBJIEHUH M TPOLIECCOB PEAILHOTO MHUpPA, MECTE I'€OMETPUU B CUCTEME
HayK U POJIM MaTeMaTU4eCcKOro MOJICJIMPOBAHUS B HAYYHOM IO3HAHUU U B IPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a TAK)KE KAUECTB MBILIUIEHUS, HEOOXOJUMBIX
JUTSL QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBiIseTCS OAHMM M3 0a30BBIX MNPEIMETOB Ha YPOBHE CpelHero ooOImero
o0pa3oBaHUs, TaKk Kak OO0ECleYuBaeT BO3MOXHOCTh HM3y4eHMs KaK JUCIHIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllieHne, GopMupyeMoe Npy U3y4eHUH O00y4arOIIUMHUCS MOHSATHIHBIX OCHOB
TEOMETPUM U MOCTPOEHUM LEMOYKU JIOTHYECKUX YTBEPKACHUM B XOJE PEIICHHUS I€OMETPUUECKUX
3a7a4, YMEHHME BBIJBUIaTb W ONPOBEPraThb TUIIOTE3bl HENOCPEACTBEHHO HCIOJIBb3YIOTCS IIpU
pellIeHnH 3a]a4 eCTECTBEHHO-HAyYHOT0 LIMKJIA, B YaCTHOCTHU U3 Kypca QU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JACTSIX
JeSITebHOCTH uesioBeka. OpHeHTaIsl 4eloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIMAIBHOTrO OBITHS, (OpMa OTPaKEHHUs OKPYXKAIOIIEro MHUPA, YCIOBHUE YCIIECUIHOTO
MO3HAHUS U aKTMBHOT'O IIpeoOpa3oBaHus AeHCTBUTENBHOCTUH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
o0Opa3amMu OOBEAMHSAET Pa3HbIC BUABI YUYEOHOH M TPYHOBOH IEATENBHOCTH, SIBISETCS OJHUM U3
npo¢eCCHOHATBLHO BaKHBIX KaueCTB, MIOATOMY aKTyalbHa 3aaa4ya (GOpMUPOBaHHS y 00yUYaIOIINXCS



MPOCTPAHCTBEHHOTO MBIIIICHHUS] KaK Pa3HOBUIHOCTH OOPa3HOTO MBINUICHHS — CYIIECTBEHHOTO
KOMITOHEHTA B TIOJIFOTOBKE K MPAKTHYECKON AESITETFHOCTH 10 MHOTHM HAINPABIICHUSIM.

Llenb ocBoeHUs MporpamMmbl yueObHoro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOyUYEHHS —
o0meoOpa3oBaTeibHOE H  OOIIEKYIBTYpPHOE pa3BUTHE OOYyYarONIUXCS dYepe3 O0OecreueHHe
BO3MOXXHOCTH TPHOOPETEHUS M HCIOJIb30BAHUS CHCTEMAaTHYECKUX TEOMETPUYECKHX 3HAHUH U
NeHCTBUH, CIIEU(PUUHBIX T€OMETPUHU, BO3ZMOKHOCTH YCHEIIHOTO HPOJOJDKEHHS 00Opa3oBaHUsS IO
CHEIHAIBHOCTSIM, HE CBS3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Tporpamma no reomeTpun Ha 0a30BOM YpOBHE IpeqHa3HadYeHa Juid 00ydarolmuxcs cpeaHen
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENbHBIX 3aTPYAHCHU Ha YpPOBHE OCHOBHOTO OOIIEro
obOpa3oBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOWTH O0OIUE
MaTEeMaTHYECKUE YMEHUs, CBSI3aHHBIC CO CIECHU(DPHUKON TE€OMETPUU M HEOOXOIUMBIC JIJIS KU3HU B
coBpeMeHHOM obOmiecTBe. KpoMe 3TOro, oHM UMEIOT BO3MOXKHOCTH H3Y4HMTh I'€OMETpHio Oosee
r1yOOKO, eciu B JajbHeilleM BO3HHUKHET HEOOXOIUMOCTh B TE€OMETPHUYECKHX 3HAHHUSIX B
pohecCuOHATILHON JESATENbHOCTH.

JlocTikeHre e OCBOCHHMS MPOTPaMMbl 00ECIIEUMBACTCS PEHICHHEM COOTBETCTBYIOIIMX
3agau. [IpuopureTHeiMu 3agauaMu ocBoeHHs Kypca «['eomerpum» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCSA:

e (opMHpOBaHUE NPEACTABICHUS O TEOMETPUHN KaK YaCTH MUPOBOM KYJIBTYpPBl U OCO3HAHHE

e€ B3aMMOCBSI3U C OKPY>KAIOLIM MUPOM;

e (opMUpOBaHHE NMPEACTABICHUS O MHOTOIPaHHUKAX U TellaX BPAILEHUS KaK O BaXKHEUIITNX
MaTEeMaTHUYECKUX MOJIENSIX, IO3BOJSIONIMX OMUCHIBATH W U3ydaTh pa3HbIC SBICHUS
OKPY’KaIOIIeTo MUPA;

e (JopMHpOBaHHWE YMEHHS pACNO3HABATh HAa YEPTEk,axX, MOJAEISIX M B PEATbHOM MHPE
MHOTOTPaHHHKH U TeJla BPaIllCHHUS,

® OBIAJEHHE METOJaMH peUIeHHs 3aJad Ha T[OCTPOSHUS Ha  H300paKeHHIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (hopMHpPOBAHWE yMEHHS OICPUPOBATH OCHOBHBIMH TOHSITHSIMH O MHOTOTPaHHUKaX W
TeJNax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJIaJICHHE AJITOPUTMAaMHU pEIICHHS OCHOBHBIX THIIOB 3aad; (OPMUPOBAHHE YMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTEeNIbHBIE  PACCYXJACHUS B XOJE  pEIICHUs
CTEPEOMETPUIECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® Da3BUTHE  UHTEIUICKTyadbHBIX W  TBOPYECKUX  CIHOCOOHOCTEW  oOywarormxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIJICHUS;

e (opmupoBaHWE (QYHKIIMOHATBHONH T'PAMOTHOCTH, PEIEBAaHTHOW TEOMETPHUU: yMEHHE
pacrio3HaBaTh MPOSBICHUS TEOMETPUUECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeabHBIX KU3HEHHBIX CUTYallMsIX W TPU HU3yYEHUU JPYTUX YYeOHBIX TMPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEM M 3aKOHOMEpPHOCTeH, (GOopMymupoBaTh HX Ha S3BIKE
TEOMETPUM W  CO3/aBaTh T'€OMETPHUYECKHME  MOJENH, TPHUMEHATh  OCBOCHHBIN
TCOMETPHUSCKHAN  ammapaT Ui PEIIeHUS  MPaKTUKO-OPUEHTHPOBAHHBIX  3aJ1ad,
WHTEPIPETHPOBATH U OIICHUBAThH MMOJYICHHBIE PE3YIIbTATHI.

OTnUYUTENBHON OCOOCHHOCTBIO MPOTPAMMBI SIBIISIETCSI BKJIIFOUEHHE B KYpC CTEPEOMETPHH B
Hayaje ero M3y4yeHHs 3a/ay, pellaeMbIX Ha YPOBHE MHTYWTHUBHOTO MO3HAHUA, U ONpPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H
MIPOCTPAHCTBEHHOTO MBIIIUICHHUS, CTUMYJIHPYET MPOTEKAHHE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JAIbHEUIIEMY U3YYCHHUIO MPEAMETA.

[Ipenmourenue OTAAETCA HATISIAHO-KOHCTPYKTUBHOMY MeETONy OOy4eHHs, TO €ecTb
TEOPETUYECKHE 3HAHUS HMMEIT B CBOEM OCHOBE UYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOM

3



JesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN Y YJalIUXCs B Kypce CTEpPEOMETpUU
NPOBOJIUTCA 3a CUET peIIeHHs 3aJady Ha CO3JaHHe NPOCTPAHCTBEHHBIX OOpa30B M 3a1ady Ha
OlIepUpPOBaHUE MPOCTPAHCTBEHHbIMU oOpa3amu. Co3nmaHue oOpa3a HPOBOAUTCA C OMOPOMl Ha
HarJIsJHOCTh, & ONEpUPOBaHUE 00pPa30M — B YCIOBUSX OTBJICUEHUS OT HATJSIHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXOIHOTO COMNEPIKAHMS.

OcHoBHBIE  coaepxaTeinbHble JuHMM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukn», «lIpsimpie U MIOCKOCTH B MpoOCTpaHCTBe», «Tenma BpamieHus», «BekTopsl u
KOOpJMHATHI B MpOCTpaHCcTBE». POPMUPOBAHUE JIOTHUECKUX YMEHHM pacrpeesnsercss He TOJIbKO
[0 COJAEp)KAaTeIbHBIM JIMHUSAM, HO M IO rojJaM oOOy4YyeHUS Ha YpPOBHE CpEAHEro oOuIero
o0OpazoBaHusl.

Conepxannie 00pa3oBaHUs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ylbTaTaM OCBOCHHS
paboueii mporpamMmbl, pacpeaeN€HHbIM [0 ToJaM 00Yy4YeHHsI, CTPYKTYPUPOBAHO TaKUM OOpa3oM,
4TOOBI OBJIA/ICHUE T€OMETPUUYECKUMU MOHSATUSIMHU U HaBBIKAMH OCYIIECTBIISJIOCH TOCIEI0BATEIBHO
U TIOCTYNATENbHO, C COONIOJIEHUEM NPUHIUIA TPEEeMCTBEHHOCTH, 4YTOObI HOBBIC 3HAHUS
BKITIOYAJINCh B OONIYIO CHCTEMY T€OMETPHUYECKUX NPEACTABICHUN OOYYalONUXCs, pacIIupss U
yrayOusis e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

Ha u3yuenue yuebHoro kypca «'eomeTpusi» Ha 6a30BOM YPOBHE OTBOJUTCS 2 yaca B HEJICIIO
B 10 ximacce u 1 gac B Henenmto B 11 kiacce, Bcero 3a ziBa roga ooyuenus - 102 yueOHbIX yaca.

YYEBHO-METO/JUYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIA YUHALIET'OCA

Martemaruka: anredpa 1 Hayajia MaTeMaTHYECKOro aHainsa, reomerpust. ['eomerpus, 10-11
KJacchl: 6a30BbIil 1 yriy6a. yposau/ [JI.C. AtanacsH u ap.] — M.: [IpocBenienue.

COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE.

OcHoBHbIE MOHATHUS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBo. [lonsTre 00
AKCHOMaTHYECKOM IMOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIECTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajliebHbIE U
cKpemuBamomuecs mnpsMele. [lapamienbHOCTh NOPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuleJibHble TPSMbIE B IPOCTPAHCTBE; MapalieIbHOCTh TPEX MPSIMbIX; MapaUIeTbHOCTh IPSIMOMN
U IUIOCKOCTH. YTJIBI C COHAINPaBIE€HHBIMU CTOPOHAMHU; YroJl MEXIY IMPSMBIMU B MPOCTPAHCTBE.
[TapamienpHOCTh IJIOCKOCTEHN: MapajulebHbIE IJIOCKOCTH; CBOMCTBA MapajuIeNbHBIX IUIOCKOCTEH.
[Ipocreiiine mnpocTpaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpa’ap, KyO, Mapajienenunen;
MMOCTPOEHUE CEYEHHUI.

[lepneHaAUKYISIPHOCTh MPSMOM U MJIOCKOCTH: MEPIEHAUKYISPHBIE MPSIMbI€ B MPOCTPAHCTBE,
NpsiMbIE TapajuieNibHble M TMEPIEeHIUKYISPHbIE K IUIOCKOCTH, MNPU3HAK MEPHEHIUKYISIPHOCTU
NPSMOM U IUIOCKOCTH, TEOpEeMa O NPAMOUN MEPHEHAUKYIIPHON INIOCKOCTH. YTJbI B IPOCTPAHCTBE:
YroJl MEXAY MNPSAMOM W TUIOCKOCTHIO; IBYTPAaHHBIA Yroj, JUHEWHBIA yroja JIBYTPaHHOIO VrJa.
IlepieHaAUKYNIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOUYKM A0 IIOCKOCTH, PacCTOSHUE OT MpPSIMOM 10
IUIOCKOCTH, MPOEKUUsi (UTYpbl Ha IJIOCKOCTh. [leprneHAuKynsIpHOCTh IUIOCKOCTEH: TNpHU3HAK
NEePNEHANKYIISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpéX nmeprneHauKymnsapax.



MHoOrorpaHHuKH.

[ToHsiTHE MHOTOTPaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBINYKJIBIE U HEBBITYKJIbIE
MHOT'OIPAHHUKHU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroyibHas mpu3Ma; rpaHd U OCHOBAHUSA
OpU3MBL, TpsiMasi W HAKJIOHHAsS TMpU3Mbl; OOKOBas M TMOJHAS TOBEPXHOCTb MPHU3MBIL
[Tapannenenunen, MpsAMOYIOJbHBIM MNapajuleNenunes U ero cporcrBa. Ilupammpa: N-yrosibHas
nupaMuia, TPaHU W OCHOBAaHWE NHPaMUIbI; OOKOBas M IIOJIHAS TIOBEPXHOCTh IMHPAMUJIBI;
IpaBUbHAasl M yCEUE€HHas MUpaMuja. OJIEMEHTbl TMpuU3Mbl M nupaMunbl. [IpaBuibHbIE
MHOTOIPAHHUKHU: TMOHATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; IpaBUJIbHAs IpU3Ma U IpaBUJIbHAs
NUpaMuJia; IpaBUIIbHAS TPEYroJibHAsl MUpaMUAa U MpaBUIbHBIN TeTpasrap; Kyo. [Ipencrasienue o
MPaBUJIbHBIX MHOTOTPaHHUKAX: OKTA3p, J0AeKa’ap U ukocasap. CeueHus npu3Mbl U MUPAMHU/JIBIL.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMON, IIOCKOCTH.
DJIEMEHTBl CHAMMETPHUH B TUpamMuaax, napauieiaenuneaax, IpaBuibHbIX MHOITOTPAHHUKAX.

Brruncnenue 371€eMEHTOB MHOTOTPaHHHUKOB: péOpa, auaronanu, yriel. [lmomaabs GokxoBoi
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOW MPHU3MBI, IUIOIIA > OCHOBAHHIA, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU HpsiMON mpu3Mbl. [lnomanbs OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU IMpPaBUIIBHOMN
NUpPaMUJIBI, TeOpeMa O Iulomaau yceu€HHou nupamusl. [lonstrue 06 o6béme. OOBEM NMHpaMuUIbL,
MIPU3MBI.

[TomoGHble Tema B mpocTtpancTBe. COOTHOWICHHS MEXAY IUIOMIAJIMH OBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpaumeHus

[{wimHapuyeckass MOBEPXHOCTh, OOpasylolue NUIMHIPUYECKOH TMOBEPXHOCTH, OCh
WIMHAPUYECKOW MOBEpXHOCTU. LIumuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasyromas u
0Cb; IJIOLIaJb OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 0Opa3yrolue KOHHYECKONW IIOBEPXHOCTH, OCh M BEpIIHMHA
KOHHMUEeCKOW nmoBepxHocTH. KoHyc: ocHOBaHMe U BepIllMHA, 00pa3yromas U OCh; IUIOIMAAb OOKOBOH
U TOJHOW TOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue U BbICOTa; OCHOBaHHUA M OOKOBas
MOBEPXHOCTb.

Chepa m map: UEHTp, paauyc, AWAMETp; IUIOMIAAh MOBEpXHOCTU cdepsl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe; miaomaas chepsl.

N300paxeHue Te BpallleHus Ha TIIOCKOCTH. Pa3BépTka nUIuHApa U KOHYCA.

KomOunanuu e BpaleHuss 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIM OKOJIO chephl;
cdepa, BllMcaHHAsi B MHOTOTPAHHUK, UJIH TEJIO BPAIlIEHUS.

[Torsitue 06 o0béme. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
IpSMOYTOJIBHOTO TNapasuiesnenunena u ciueactsus uz He€. O0bEM mmmHapa, konyca. O0bEM mapa
Y TUI0MIAIh ChEephl.

[TogoOGubie Tema B mpoctpaHcTBe. COOTHOMIEHWUS MEXKIY IUIOMAIIMHA TMOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

Ceuennss umauHApa (IApaUIENbHO U NEPHEHAMKYISPHO OCH), CEYEHHA KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE.

BexTop Ha miockoctd U B npocTtpaHcTBe. Cl0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4ucio. Pasnoxenue BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopam. lIpaBuio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX C MPUMEHEHHEM NpPaBUJI JEHCTBUI ¢ BEKTOpaMHU.
[IpsamoyronbHas cucrema KoopAauHat B npoctpancTtBe. Koopauuarsl BekTopa. [Ipocreitmme 3anaun
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B KOOpJAMHATax. YToJI Mexay BekropaMu. CKallipHOE ITPOU3BEACHNUE BEKTOPOB. Bhruncienue yrios
MEXAYy MNpPSAMBIMM M  IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM  METOX MpH  pElIeHUU
FeOMETPUYECKHX 3a1au.

I[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUA»
(FA30BbII YPOBEHB) HA YPOBHE CPEJIHEI'O OBII[ET'O OEPA30BAHUS

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yNIbTaThl OCBOEHUS MPOrpamMMbl y4eOHOro yuyeOHOro kypca «l'eomeTpus»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO  TPAXJAHCKOM  MO3UMIMM  OOYYaroLIerocss Kak aKTUBHOITO H
OTBETCTBEHHOI'0 YJI€HAa POCCHMCKOro oOlIecTBa, MPEACTAaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SIBICHUN, MpoOLELyp TpaKJaHCKOro oOuiecTBa
(BBIOOpBI, OHpPOCHI M 1Ip.), YMEHHEM B3aUMOJICHCTBOBaTb C COLMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAYECHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUNMCKON I'PayKAAHCKOW MJIEHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOALEMY POCCUHCKON MaTeMaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM POCCUHCKHUX
MaTEMAaTUKOB U POCCHUMCKOM MaTEMaTHMYECKOM IIKOJbI, K HCIOJIB30BAHUIO ITUX AOCTH)KEHHUH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHMEM  JYXOBHBIX IIEHHOCTEM  poccHiicKOoro Hapoja; c(OPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, ATMYECKOTIO IOBEJIEHUS, CBSI3aHHOIO C NPAKTHYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JAEATEIbHOCTBIO YUYEHOIO; OCO3HAaHMEM JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIIOUAsl ICTETUKY MAaTEMaTHUECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3aJay, PEUIeHUH, PacCyXIEHUH; BOCIPHUMMYHMBOCTHIO K MaTE€MAaTHYECKMM AacleKTam
Pa3IUYHBIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHUYeCKHe 3HaHUSI B MHTEpecax 370pOBOTO
u Oe3omacHOro o0Opa3a >KHM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 37I0pOBBIO (3710pOBOE
nuTaHue, cOAaHCUPOBAHHBIM PEKUM 3aHATUN M OTHAbIXA, peryispHas (u3ndeckas aKTUBHOCTD);
(bU3UYECKOT0 COBEPILIEHCTBOBAHUS, P 3aHATUSIX CIOPTUBHO-03/I0POBUTENIBHOMN 1€ATEIBHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K pa3IUYHBbIM
chepaMm npodeccHOHaNbHONU NEeATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIOKEHUSIMH,
YMEHHMEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyiel mpodeccun M peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IUIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY yYacTHIO B PEUICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HANPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO JKOJIOTUYECKOM KYJIbTYphl, IOHUMAHMEM BIHSIHHUS COIMAJIBHO-
HPKOHOMHUYECKUX IIPOLECCOB HAa COCTOSHUE NPHUPOJHONM U COLMAIBHOM Cpelpl, OCO3HAHUEM
1J100aIbHOTO XapaKkTepa KOJOTMYECKUX Mpo0sIeM; OpUEHTaluel Ha IPUMEHEHUE MaTeMaTHYECKIX



3HAHWM JJIs PeUICHHs 3a]1a4 B 00JIaCTH OKpYKaloIIel cpepl, IIaHUPOBAHUS MOCTYIKOB U OIEHKU
MX BO3MOHBIX IMOCIEACTBUH ISl OKPYKAKOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpPMHUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECCTBEHHOW MPAKTUKW, MOHMMAHUEM MAaTEMaTHYEeCKOW HAayKu Kak CQepbl
YEJIOBEYECKOW JEATEIIbHOCTH, 3TAllOB €€ pPa3sBUTHS M 3HAYMMOCTH Ui PA3BUTUS LMBUIN3ALMUY;
OBJIQJICHHEM SI3bIKOM MAaTEMAaTUKH M MATEMAaTHYECKOW KyJIbTypOW KaK CpPEICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBJIAThH MPOEKTHYIO U UCCIEAOBATENIbCKYIO NEATEIbHOCTh UHANBUYAIBHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble  pe3yabTaThl OCBOCHHS MNpOrpaMMbl  y4eOHOro ydeOHOro Kypca
«["eoMeTpus» XapaKTEepU3yIOTCS OBJIAJIEHUEM YHUBEPCAILHBIMU HO3HABAMENbHBIMU OClCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMUY — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2VAAMUBHbIMU
OelcmeusIMu.

1) Vuusepcanvnvle nosnasamenvuvle Oeciicmeus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00yHaruuxcs (0ceoexue mMemoo08 HNO3HAHUS OKpYicaowe20 Mupd;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

® BLUBISATH M XapaKTepU30BaTh CYIICCTBEHHBbIE MPHU3HAKKM MATEeMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH OIpPEACTICHUS TOHSATUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIINKN, OCHOBAaHHS Ui 0000IICHUs U
CpaBHEHWsI, KpUTEPHUH ITPOBOIUMOTO aHAIIN3a;

® BOCIpPUHUMAThH, (GOPMYIHUPOBATH U MPEOOPA30BHIBATH CYXKICHHS: YTBEPAUTEIbHBIE W
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBLIIBIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBS3M W NPOTHUBOpedns B (pakrax,
JTAHHBIX, HAONIOJACHHUSX W YTBEPKICHUSAX; TpeyiaraTh KPUTCPUU JIIS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

® JenaTh BBIBOJBI C HUCMOJIB30BAHHWEM 3aKOHOB JIOTUKU, JNEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TIPOBOJWTH CAMOCTOSITENIHO JJOKA3aTeIhCTBA MATEMAaTHUECKUX YTBEPKIACHHUN (TIpSMBIE H
OT TPOTHBHOTO), BBHICTPAWBATh APTYMEHTAIINIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

e BbpIOMpaTh croco0 pemieHUs y4eOHOM 3amauu (CpaBHUBaTh HECKOJIBKO BapHaHTOB
pelieHns, BBIOMpaTh HamOoJIee MOAXOIAINN C YIETOM CaMOCTOSTENBHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

®  JICIIOJIB30BATh BOIIPOCH! KaK UCCIIEAOBATEILCKUN HHCTPYMEHT MTO3HAHUS; (HOPMYITHPOBATH
BOTIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MTPOOJIEMY, YCTAaHABIIUBATh NCKOMOE U JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® TPOBOAWTH CAMOCTOSITEIHHO CIUIAHHUPOBAHHBIA OKCIIEPUMEHT, HWCCIECIOBAaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oOBbEeKTa, SIBJICHHUSA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBJICHUSMHU, IPOIIECCAMU;

® CaMOCTOSTENbHO (POPMYITHPOBATH OOOOIICHUS U BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WMCCIICJIOBAHUS, OIEHUBATh JOCTOBEPHOCTH TOJIYYCHHBIX pPE3YyIbTATOB,
BBIBOJIOB M 000OIIEHNI;



® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUIATH IPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PatGora ¢ undopmaunmeii:

® BBIABIATH AeULUTH HHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETA Ha BOIPOC U JUIS
pelleHus 3a1a4H;

e BpIOMpaTh HHGOPMAIMIO W3 HCTOYHMKOB PA3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEMaTU3UpOBaTh W HMHTEPIPETHPOBATH MHGOPMALMIO Pa3lIWYHBIX BUIOB U (HOpM
IIPEJICTaBIICHHUS,

® CTPYKTypupoBaTb MH(pOpMaIMio, MpeACTaBIATh €€ B  pa3IMuHbIX  (Qopmax,
WILTIOCTPUPOBATh IpadUuecKy;

® OlEHMBATh HAASKHOCTE HMHGOPMAIMM IO CAMOCTOSATENBHO  C(HOPMYITMPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKamugHwle Oeiicmeus, 06ecnedusaiom coopmMuposarHocns

COYUANLHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menne:

® BOCIPUHUMATh U (POPMYIUPOBATH CYXKJEHHS B COOTBETCTBUHU C YCIOBUSAMHU M ILEISAMU
oOIIeHus; SICHO, TOYHO, TPaMOTHO BbIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJYy pEIlEeHUs 3aJadd, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

® B XxoJ¢ 00CYXKICHHUS 33a/aBaTh BOIPOCHI MO CYILECTBY OOCYXJIAae€MOM TeMbl, MPOOIEMBI,
pelaeMoi 3aJa4n, BBICKA3bIBATh MJIEH, HALIEJICHHBIE HA IOUCK PELICHUS; COIOCTABIIATH
CBOM CYXKICHHS C CY>KJIEHUSIMU JIPYTMX YYaCTHUKOB JiMajora, oOHapyXUBaTh pa3jivuue u
CXOJICTBO TO3MIMHA; B KOPpEeKTHOH Qopme (GopMyInpoBaTh pa3HOIJIACHSA, CBOU
BO3PaKECHUS;

® [IPEICTAaBIITh PE3YyNbTAThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIEIOBaHMS, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHS € Y4Y€TOM 3ajad MpPE3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTtBo:

® [IOHUMAaTh U UCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M MHIUBHIYaIbHON pabOThl MpU
pelieHny y4eOHBbIX 3aJad; MPUHMMATh LEJIb COBMECTHOH NEeATENbHOCTH, IUIAHUPOBAThH
OpraHM3aIl0 COBMECTHOM pabOThI, pacupenenarb BUAbl paboT, J0roBapuUBaTHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

® Yy4acTBOBaTh B IPYIMOBBIX (hopMax paboThl (0OCYkIeHHs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBITIOJHATH CBOIO YacTh PaOOTHl U KOOPJIMHUPOBATH CBOU JIEHCTBUS C
IpYTMMH 4YI€HaMU KOMaHJbl; OIIEeHMBAaTh KaueCTBO CBOErO BKJIAJAa B OOLIMIl MPOAYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

3) Vuueepcanvhvie pecynamuensie Oeticmsus, obecneuusaom GopmuposaHue cMvlCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTNU.

Camoopranusaunus:

® COCTaBIATH IJIaH, AITOPUTM PELICHHUs 3a7aui, BEIOUPATh CIIOCO0 peIIeHus ¢ yUYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

® BJIAJIETh HaBbIKAMM I03HABATEIbHON PE(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JAECHCTBHIM
U MBICIUTENbHBIX IPOLECCOB, MX PEe3yJbTaTOB; BIAJETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aaun;



® T[peABHUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH NpPHU PEIICHUU 33a/a4M, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yibTaTa IEIH M YCIOBHSM, OOBSICHATH IPUYUHBI
JOCTHOKEHUS WM HEIOCTHIKCHUS PE3YNIbTAaTOB JICATEIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh
OLICHKY NTPHOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIUuTCs:

OIlEpUpPOBATh NOHATUAMHU: TOUKA, IPSIMasi, IJIOCKOCTh;

IPUMEHSATh AKCUOMBI CTEPEOMETPUM U CIEJICTBUS W3 HUX IPU PELIEHHMH N€OMETPHUYECKHUX
3ajay;

OIEpPUPOBATH NOHATUAMMU: NAPALICIIBHOCTh U NMEPIEHAUKYISIPHOCTh MPSAMBIX U INIOCKOCTEH.

KJIaccu(pUIUPOBATh B3aUMHOE PACTIOI0KEHUE TIPSMBIX M TUIOCKOCTEH B TPOCTPAHCTBE;

OIepUPOBATh MOHATUSAMU: JABYI'PAHHBIM yroj, FpaHU ABYIPAHHOTO YIja, peOopo ABYTPaHHOIO
yIi1a; TMHEHHBIN yroy ABYIPaHHOIO yIJia; IpajyCHas Mepa JABYIPaHHOTO YIJa;

ONEpUPOBATH TOHATHUAMHU: MHOTOTPAHHUK, BBINYKJIbI M HEBBITYKJIbII MHOI'OIpaHHUK,
3JIEMEHTBHl MHOTOT'PaHHHUKA, IPABUIIbHBI MHOTOTPaHHHUK;

pacro3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (MHMpamMHuAa; Mpu3Ma, MNPSIMOYTOJbHBIN
napajuienenumnes, Kyo);

KJaccu(uIUpoBaTh MHOTOTPAHHUKH, BBIOMpAasi OCHOBAHUA Ul KiacCU(pUKALUU (BBITYKIIbIE
Y HEBBIMYKJIbIE MHOTOI'PAaHHUKHU; MPABUIbHBIE MHOTOTPAHHHUKH; IMPSIMblE U HAKIOHHBIE HPU3MBI,
napasuieJenumnesibl);

OIIEpUPOBATH MOHATUAMHU: CEKYIasl JIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB;

OOBSICHATH MPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIOIBb3Ys METOJ] CJIEJIOB;

CTPOUTh CEUYEHUS MHOTOIPAHHHUKOB METOJIOM CJIE/IOB, BBINOJHSTH (BBIHOCHBIE) IUIOCKHE
YepTEeX U U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

pelaTh 337a4l Ha HAXOXJIEHUE T'€OMETPUUYECKUX BEUYMH MO 00pasliaM WM alJropuTMam,
IIPUMEHSISI U3BECTHBIE aHAJTUTUUECKUE METO/IbI IPU PELLIEHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4
Ha BBIYUCIIEHNE PACCTOSIHUI MEXIY ABYMs TOUKaMH, OT TOUKH JI0 MPSAMOM, OT TOUKH J10 MJIOCKOCTH,
MEX1y CKPELUBAIOIIUMUCS TPSIMBIMU;

pemath 337a4M Ha HAXOXJIEHUE T'€OMETPHUECKUX BEJIMYMH MO 00pasliaM WM aJrOpUTMaM,
IIPUMEHSISI U3BECTHBIE aHAJTMTUUECKNE METO/IbI IPU PEILIEHUH CTaHIapPTHBIX MATEMaTUYECKUX 3a/1a4
Ha BBIYUCIICHHE YTJIOB MEXAY CKPEIIMBAIOIIMMUCA MPSIMBIMU, MEXIY MPSAMOM U IJIOCKOCTHIO,
MEXy TNIOCKOCTSMH, ABYI'PAHHBIX YTIJIOB;

BBIYUCIIATE OOBEMBI M IUJIOLIAU TOBEPXHOCTEH MHOTOIPaHHMKOB (TpH3Ma, MUpaMuaa) ¢
npuMeHeHHeM (HOpMyJl; BBIUMCIATH COOTHOIICHUS MEX]Y IUIOLIAIIMU MOBEpXHOCTEH, 00BbEMaMu
M0/I00HBIX MHOTOTPaHHUKOB;

OTIepUPOBAThH MOHATHIMH: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IJIIOCKOCTh CUMMETPUH;
LEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBI;

U3BJICKaTh, MPEOOPa30BbIBATh M HMHTEPIPETUPOBATh MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECcKuX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

OPUMEHATh  reoMeTpudeckue (akThl JUIsl  pEIIeHUs  CTePEeOMETPUYECKHMX  3ajad,
IIPEIOJIaratoliuX HECKOJbKO ILIArOB PEIIEHUs, €CIU YCJIOBHUS IPUMEHEHUs 3aJaHbl B SIBHOU
dopme;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUUECKUX 3a/1a4;



MPUBOUTH MPUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPO/JIE U )KU3HH, PACTIO3HABATH
MPOSIBJICHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE;

NPUMEHSTh TMOJY4YeHHbIE 3HAHMUS Ha NPAKTHKE: aHAIU3UPOBATh pealibHble CHUTyallud U
OPUMEHSTh  HM3y4eHHbIe TOHATUS B  Ipolecce IOUCKAa  PEIIeHHs  MaTeMaTU4ecKu
c(OpMYyIIMPOBAHHON MPOOJIEMBI, MOJETUPOBATh pEATbHBIC CHTYAIlMH Ha S3BIKE T'C€OMETPHH,
MCCJIEIOBATh TMOCTPOCHHBIE MOJENIU C HUCIOJIb30BAHUEM TI'E€OMETPUUECKUX TOHATUU U TEOpPEM,
anmapara anreOpbl; peuiaTb MPaKTUYECKHE 3a[auM, CBSI3aHHBIE C HAXOXKJICHHUEM I'€OMETPHUYECKUX
BEJIMYHH.

K xoniy 11 kiaacca o0ydaromuiicst HAyIUuTCs:

OTIEpUPOBATh TOHATUSAMU: IIJIUHAPUYCCKAS MMOBEPXHOCTh, O0pa3yomIye MUIUHAPUICCKON
MOBEPXHOCTH; IIWIMHJIP, KOHWYECKAs TOBEPXHOCTh, OOpa3yroIHe KOHUYECKOW IOBEPXHOCTH,
KOHYC; c(heprueckas OBEPXHOCTb;

pacro3HaBaTh Teja BpanieHus (HWIHHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI MOTYYEHHUS TEJT BPAILICHHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEePhI U TNIOCKOCTH;

OTEepUpPOBATh TMOHSATUSMHU: IIAPOBOI CErMEHT, OCHOBAHHME CETMEHTa, BBICOTA CErMEHTa;
[IApOBOM CJIOM, OCHOBaHME IIAPOBOTO CIIOSI, BHICOTA LIAPOBOTO CJIOS; IAPOBOI CEKTOP;

BBIYUCIIATh OOBEMBI W IUIOMIAAM TIOBEPXHOCTEH TEN BpallleHHs, F€OMETPUUYECKHX Tel C
pUMEHEHUEM (OPMYIT;

OTIepUPOBAThH MOHSATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBIN B c)epy U OMHCAHHBIN OKOJIO chephl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS;

BBIYHCIIATH COOTHOIIICHUS MEKTY TUIOIIAISIMU TTIOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEIT;

n300paxarh W3y4aeMble (QUTYpBI OT PYKH M C TIPUMEHEHHUEM IPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) IMJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PHUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TN BPAICHNUS,

W3BJICKATh, WHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBICHHYIO Ha YepTekaxX U PUCYHKAX;

OTIEpUPOBATH TOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATE JICHCTBUS CJIIO)KCHHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKCHHS BEKTOpa Ha
YUCJI0, OOBICHAThH, KAKUMHU CBOMCTBAMU OHU 00JIaAI0T;

MPUMEHSITH MIPaBUJIO TapaieenuIe/a;

OTIEpUPOBATh TOHSATUSMHU: JE€KAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpPAa, YTOJd MEXKIYy BEKTOpaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI,

HAXOJHUTh CYMMY BEKTOPOB M MPOHM3BEICHHE BEKTOpAa HA YHUCIIO, Yol MEXIY BEKTOPaMU,
CKaJIsIpHOE TPOM3BEICHUE, PACKIIAILIBATh BEKTOP MO JBYM HEKOJIMHEAPHBIM BEKTOPaM;

3a/1aBaTh TNIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;

MPUMEHATh  TeoMeTpuyeckue (akThl IS  PEHICHUS  CTEPEOMETPHUYECKUX  3ajad,
MPEONIarafoIuX HECKOJIbKO INAaroB pEIIeHUs, €CIH YCJIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOM
dopme;

pelaTe MpocTeilline TeoMEeTpUYecKue 3ajauyd Ha NpPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a;

pemath 3aJa4d  Ha JI0Ka3aTeIhCTBO MATEMAaTHYECKHMX OTHOUICHWH W HaXOXICHHE
TEOMETPHUECKUX BEJIMYUH MO o0Opas3liaM WM aJIropuTMaMm, MPUMEHSST M3BECTHBIE METOJbI MPHU
pellIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3a7ay;
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IPUMEHSATh NPOCTEMIINE MPOTrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a/1ay;

IIPUBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B IPUPOE U )KU3HU, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE;

IPUMEHSTh IOJIY4YEHHbIE 3HAHMUS Ha NPAKTUKE: AaHAIW3UPOBATh pEAbHbIE CHUTyallUd U
OPUMEHATh  M3yYEHHbIE  IIOHATUS B  IPOLECCE  IOMCKA  pEUIeHHsT  MaTeMaTU4yeCKU
chopMyIMpPOBaHHON MpOOJIEMBbl, MOAETUPOBATH peajbHbIE CUTyallMM Ha S3bIKE T'€OMETPUH,
HCCJIEN0BATh IOCTPOCHHBIE MOJEIHM C HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUA U TEOpPEM,
anmapara anreOpbl; pemaTh MPaKTUYECKHE 3a/lauM, CBSA3aHHBIC C HAXOXKJIEHHUEM IeOMETPHUYECKHX
BEJIMYHH.

NEPEYEHb (KOAUDPUKATOP) PACIIPEJAEJIEHHBIX 10 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI CPEJHEI'O OBIIIET'O OFPA3OBAHUA U
SJIEMEHTOB COAEPKAHUSA 110 MATEMATHKE

B denepanbHbIX U peruoHANBHBIX MPOIEAYypax OIEHKH KauecTBa 00pa30BaHUs HCIOIb3yeTCs
nepedueHb (KOAUGPUKATOP) paCIpEACNICHHBIX 110 Kjaccam MpoBEpsieMbIX TpeOOBaHUM K
pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBI CPETHEr0 001Iero oopa3oBaHus u
AJIEMEHTOB COJAEP/KAHMS IO MATEMATHKE.

Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTebHON MTPOTrpaMMBbl CpETHET0 0011IeT0 00pa3oBaHUS
pe3ynbTarta
1 Urcna v BBIYUCIICHUS
11 OnepupoBaTh MOHATHSIMH: pAlMOHATBHOE M JACHCTBUTEIHHOE YMHCIIO,

OOBIKHOBEHHAsI U JIECITUYHAs APOOb, TPOLIEHTHI

BommonuATe  apudmMermyeckue  omepaludd € palMOHANIbHBIMH U

1.2 .
JNENCTBUTEIILHBIMU YU CIIAMHU
13 BbimonHATe  mpUONIMKEHHBIE  BBIUMCIIGHUS,  MCIONB3Ys — MpaBUiIa
' OKPYTJIEHUS, 1€JIaTh IPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUI
OnepupoBarh MOHATHIAMM: CTENEHb C IIEJIBIM IOKA3aTesieM, CTaHAApTHas
14 ¢dopma 3anmcu JeMCTBUTENLHOTO YHCIA, KOPEHb HATypalbHOW CTENEHH;

MCIOJIb30BaTh MOJIXOAANIIYI0 (GOpMY 3alUCH ACUCTBUTEIBHBIX YUCEN AJIs
pelIeHus IPaKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHbBIX

OnepupoBarh MOHATUSIMU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIHHOTO
1.5 yrjla; WCIOJIb30BaTh 3alliCh IPOM3BOJIBHOTO yIJla dYepe3 O0OpaTHbIE
TPUTOHOMETpHUECKUE (HYHKITUU

2 VYpaBHEHUS 1 HEPABEHCTBA

OnepupoBarh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 paIroHaIbHOE, HppaLMOHATIBHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE ypaBHEHUE

2.2 BrimonasaTe mpeoOpazoBaHusi TPUTOHOMETPUUYECKHUX BBIPAKCHUHN U pPEIIaTh
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TPUTOHOMETPUYECKHE YPaBHEHUS

BrmonasaTe HpeO6paSOBaHI/I$I OCJIbIX, pallMOHAJIBHBIX W UPpPALMOHAJIBbHBIX

2.3 BBIDQ)XKEHUI W pellaTb OCHOBHBIE THUIBI LENbIX, PAlMOHAIBHBIX |
UppalMOHATILHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHsATH ypaBHEHUS M HEPABEHCTBA JJISl PEIICHUS MaTeMaTHUYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKu U pealibHOM JKU3HU
MonenupoBaTh peajbHble CUTYalldd Ha S3bIKE anreOpbl, COCTABIATH
2.5 BBIPQ)KEHUS, YPAaBHEHHUs, HEPABEHCTBA 110 YCIOBHIO 33J]auM, MUCCIIEI0BATh
MIOCTPOCHHBIE MOJIEIIN C HCIIOIb30BAHUEM allllapara anreopsl
3 OyHKIMH U TpaduKu
OnepupoBarh NOHATUAMU: QYHKIHS, CIOCOOBI 3a1aHus (PyHKIIMHU, 001aCTh
3.1 OTIpeNIeJICHUs W MHOXKECTBO 3HAueHWH (QYHKUIWHU, Tpapuk QyHKIHH,
B3alMHO OOpaTHbIE (PYHKIINH
39 OnepupoBarh MOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU
' (GyHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduky GyHKIMHA U1 pEeLICHNsT ypPaBHEHU
34 Crpouts ¥ uyuTarh TrpaduKH JMHEHHON (YHKUMH, KBaJgpaTUIHON
' (GyHKINHU, CTENEHHON (PYHKIIUH C IeJIbIM NOoKa3aTeneM
Ucnons3zoBare rpaduku GYHKIMA [ UCCIAEAOBAHUS TMPOIECCOB U
35 3aBUCUMOCTEH MpHM pELIeHUH 3a7ay M3 JIPYTruX y4eOHbIX MNpPEAMETOB U
' peambHOH  JKM3HHW, BBIpaXaTh (opMylaMH  3aBHCHMOCTH  MEXKIY
BETTMYMHAMU
4 Hauana maTemMaTiueckoro aHanmsa
41 OmnepupoBaTh MOHATHSAMHU: TOCJIEAOBATEILHOCTh, apudMeTHueckas u
' TeOMETPHYECKas IIPOTPECCHH
OmnepupoBarh TOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TE€OMETpPHUYECKas
4.2 mporpeccusi, CcymMma  OECKOHEUHO  yOBIBAalOLEH  IreoMeTpHuYecKOM
pOTpeccuu
4.3 3aiaBaTh MOCIEIOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEM W MPOTPECCHIl A
' peleHusl peaabHbIX 33a4 MPUKIIaJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBarh MOHATUSAMHU: MHOXECTBO, OTIEpAIK HAJl MHOYKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapaTr i ONUCAHHS
5.2 peabHBIX MPOIECCOB U SBJICHHUM, IPU PELICHNUH 33/1a4 U3 IPYTUX YUeOHBIX
MIpeIMETOB
5.3 OnepupoBarh  TOHATHSAMHU:  ONpENEJICHUE, TeopeMa,  CIEICTBHE,
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J0Ka3aTcJIbCTBO

6 Teopust BEpOATHOCTEHN M CTATUCTUKA
6.1 YuraTh U CTPOUTH TAOIUIIBI U AUATPAMMBI
6.2 OnepupoBaTh NOHATUSAMH:  CpeqHee  apudMeTHUecKoe, MeIuaHa,
' HauOoJbllIee, HAaMEHbIlIee 3HAaUeHHE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYIalHBIA IKCIIEPUMEHT (OIIBIT) U CITydaiiHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (IJIEMEHTAPHBIH HCXOM) CIIy4aiHOTro
6.3 OMbITa; HAXOIUTh BEPOATHOCTH B ONBITaX C PABHOBO3MOXXHBIMU
CIly4ailHBIMHM COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSTHOCTU COOBITUI
B M3YYEHHBIX CIYYalHbBIX SKCIIEPUMEHTAX
Haxomuts u ¢opmynupoBaTh COOBITHS: TepeceyeHHe U OObeIUHEHHE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHBONOIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThbCA  JauarpamMmmamMu  Oiinepa .  GOPMYIOH  CIIOXKEHUS
BEPOATHOCTEN MPH PELICHUHU 3314
OnepupoBaTh MOHATUSIMM:  YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE
6.5 COOBITHS; HAaXOJUTh BEPOSTHOCTU C IMOMOIIBIO MpaBWJIa YMHOXKEHHS, C
IIOMOLUIBIO JI€pEBa CIIY4ailiHOTO OIIbITA
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSAMH: HCIBITAHUE, HE3aBUCUMBbIE HCIBITAaHUS, CEpUs
6.7 UCTBITAaHUH, YCIeX U Hey/Aaya,; HaXOJUTh BEPOATHOCTH COOBITHH B cepuu
' HE3aBHCHUMBIX MCIBITAHUM JI0 MEpPBOTO ycliexa, HaXOAUTh BEPOATHOCTH
COOBITHH B cepuu ucnbITaHuil bepHyinu
6.8 OnepupoBaTh MNOHATUSIMM:  CilydailHass BEJIMYMHA, pacHpeleeHne
' BEPOATHOCTEN, Uarpamma pacripeesIeHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMH: TOUKA, MPsMasi, IIIOCKOCTh
79 IIpuMeHsTh aKCMOMBI CTEPEOMETPUU M CIEJICTBUSA U3 HUX NPU PELICHUU
' FeOMETPUYECKUX 3a]1a4
73 OnepupoBaTh MOHATUSAMHU: MApPAJIENIBHOCT W NEPIEHIUKYISIPHOCTD
' MPSIMBIX U IIJIOCKOCTEN
74 KnaccudunupoBarh B3auMHOE pacIioyioK€HHE TPSAMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSAMH: ABYIPAaHHBIM YroJs, 'paHd ABYIPAHHOTO YIJia,
7.5 peOpo ABYTpaHHOTO yriia, JUHEWHBIA yroj IBYTPaHHOTO yrja, TpajycHas
Mepa JBYTpaHHOro yria
76 OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKIBIH
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAaHHUKA, TPAaBUIIbHBI MHOTOTPAHHUK
1.7 Pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHpaMHa, MpU3Ma,
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MPSIMOYTOJIBHBIN TTapajiesenume;, Ky0)

7.8

KJ'IaCCI/I(l)I/II_[I/IpOBaTB MHOT'OI'paHHHKH, BBI6I/Ipa${ OCHOBaHMH JIA
KJIaCCI/I(I)I/IKaI_II/II/I (BBIHyKHBIC 1 HCBBIITYKJIBIC MHOTOI'PaHHUKU, ITPABUJILHBIC
MHOI'OIpaHHUKH, ITPAMBIC 1 HAKIIOHHBIC ITPU3MEI, napanﬂenennnenm)

7.9

OHepI/IpOBaTL MOHATHUAMU: CCKYIIasd IMJIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEYSHU MHOTOTPAHHUKOB, UCITOJIBb3YS
METOJI CIIEIOB

7.11

Ctpouth ce4yeHUs MHOTOTPAaHHHUKOB METOAOM CJIEIOB, BBIIOIHSITH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (QHTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarsn 3a/la4ud Ha HAXOXICHUC I'COMETPUYCCKHUX BCIWYHH IIO o6pa3uaM
WK aJiIropuTMamMm, IMPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIpU
PCUICHHUHU  CTAHAAPTHBIX MATCMATHUYCCKHMX 3ada4 Ha  BBbIYHUCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH 10 Hp?[MOfI, OT TOYKH A0
IIOCKOCTH, MEKAY CKPCIIUBAOIIUMUCS ITPSIMBbIMHA

7.13

Pemarp 3aaun Ha HaXOXJIEHUE I'€OMETPUUECKUX BEJIIMYMH 10 oOpas3lam
WY aIrOpuTMaM, IIPUMEHSS W3BECTHBIC AHAJUTUYECKHE METONBI IIPU
pEeLICHUU CTaHJApPTHBIX MAaTeMaTHYECKUX 3a]a4y Ha BBIYMCIICHHE YIJIOB
MEXIy CKPEIIMBAIOIIUMHUCA NPAMBIMHA, MEXKIY NPSIMOM M IUIOCKOCTHIO,
MEXy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnate 00beMBl M IUIOMIAAM ITOBEPXHOCTEH MHOTOI'PAaHHHMKOB
(mpu3ma, nupamuia) ¢ IpUMEHEHHEeM (pOpMyJl, BBIYUCIATH COOTHOIICHHUS
MEXIY IJI0LIAISIMH MIOBEPXHOCTEH, o0beMaMu MOJO0HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHSTHUSAMU: CUMMETpPHUSI B IMPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, NpPEACTABICHHYIO Ha
4epTexKax U pUCyHKax

7.17

[IpumensTh reomerpuueckue (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANONAralluX HECKOJIBKO IIAaroB pELICHUS, €CIH YCIOBHUS
MIPUMEHEHHUsI 3a/1aHbl B IBHOU (hopMme

7.18

[IpuMeHATh mpocCTENIIME NTPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX 3a]1a4

7.19

HpI/IBOI[I/ITB MNPpUMEPBI MATECMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoaC H
KHN3HH, paCIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peajbHbIe
CUTYyAllMU U MIPUMEHSATh U3yYEHHbIE TOHSATHUS B IIPOLIECCE MTOUCKA PELICHUS
MaTeMaTH4ecKu chopMyIHpOBAaHHON MPOOIEMbI, MOAECTUPOBATH PEATIbHBIC
CUTYyallUM Ha $I3bIKE T'€OMETPUHU, MCCIEAOBATh IMMOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPUUECKUX MOHATUN U TeOpeM, amnmapara anreopsl,
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pemaTtb IMPAKTUYCCKHUC 3aJa4u, CBsA3aHHBbIC C HaXO0XJICHHUEM
TreOMCTPHUICCKUX BCIMINH

IIpoBepsiemble 3jieMeHTHI coaep:kanus (10 kaacc)

Kon [IpoBepsieMblIii AJIEMEHT COJIEPAKAHUS
1 Yucna u BIYUCICHUSA
Pammonanbhple uncia. OOBIKHOBEHHBIE W JIECSATUYHBIC JpOOU, IPOLEHTHI,
OEeCKOHEUHBIE TMEpPHOAMYECKHEe JpoOu. ApudMeTHdecKkue Onepauuud C
11 palMOHANBHBIMU ~ YHUCIAMM,  [peoOpa3oBaHUS  YUCIOBBIX  BBIPAKECHUH.
[Ipumenenne npo0Oeli M TPOLEHTOB [UIA pEIICHHWs NPUKIATHBIX 33434 W3
pa3UYHBIX OTpacieil 3HaHUHM U peaabHOM KU3HU
JlelicTBUTENbHBIE  yMcla. PalMoHalbHBIE W HMPpAalMOHAIbHBIE  YHUCIA.
12 Apudmernueckue omnepanuu C ACUCTBUTEIBHBIMH YHciIamu. [IpuOIrmkeHHBIE
' BBIUUCIICHUS, TIpaBWIa OKpYIJIEHUs, TNPUKHAKA W OLEHKa pe3yibraTa
BBIYMCIICHUI
Crenenb ¢ nenbM nokasateneMm. CtanmapTtHas ¢popma 3alucH JeHCTBUTEILHOTO
1.3 yucna. Mcnonb3oBanue noaxonsiied (opmbl 3alMCHU ACHCTBUTEIbHBIX YHCEN
JUTSL PEIICHNUS IPAKTUIECKUX 3a/1a9 U TIPE/ICTABICHUS TaHHBIX
14 Apudpmernueckuii KOpPEHb HaTypaJIbHOU CTEIICHHU. HevictBus c
' apu(pMeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIeHU
15 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MTPeoOpa3oBaHUs
29 IIpeoOpazoBanue TPUTOHOMETPHUYECKUX BBIpOKEHUH. OcHOBHBIE
' TPUTOHOMETpHYECKHE (HOPMYIIbI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meron
' MHTEpBAJIOB
2.4 Perienue nenbix U 1poOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Pemienue uppanmoHaibHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN
27 IIpuMeHeHMe ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MaTeMaTHUYeCKUX 3a7ad U
' 3a7a4 U3 pa3IMYHBIX 00JacTel HAYKU M peabHON JKU3HU
3 OyHKIUH U TpapuKH
31 Oynk1ius, cnocods! 3ananus GyHkuuu. ['paduk Qynkmuu. B3anmuo oOpaTHble

byHKIAHA
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OO6mactp ompeneneHuss U MHOXKeCTBO 3HadueHWH (ynkmuu. Hymu QyHKIun.

3.2
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. UeTHBIC U HeUeTHbIC (PyHKIUU
33 Crenennas GpyHKIMS ¢ HATypalbHBIM W IIEIBIM IMOKa3areneMm. Ee cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTETICHU
34 Tpuronomerpuueckasi  OKPY)KHOCTb,  ONpPEACICEHUE  TPUTOHOMETPUUYECKUX
' (YHKIHIA YHMCIIOBOTO apryMeHTa
4 Hauana marematnueckoro anannsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMs MOCIEN0BATENbHOCTEH. MOHOTOHHBIE
' I10CJIEI0BATEIBHOCTH
ApudmeTrndeckass ¥ TEOMETpHUYECKas MporpeccHd. BecKOHEYHO YOBIBArOIIAs
42 reoMmeTrpuueckas nporpeccus. CyMMa 6€CKOHEUHO yOBIBAIOIIEH reOMEeTPHUIECKON
' nporpeccun. Gopmysia CIOXKHBIX IIPOLEHTOB. MCIIonb30BaHUE NIPOTPECCUM IS
pelIeHus pealibHbIX 3a]a4 IMPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHUKA
MHoxecTBO, omepanuu HajJ MHOXecTBamH. Jluarpammbl Ditnepa - Benna.
5.1 [IpuMeHeHne TEOpeTUKO-MHOXKECTBEHHOIO arapaTa Jijisi OMHMCAHHS peajbHbIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, 10Ka3aTEIbCTBO
6 Teopust BepOSTHOCTEH M CTATUCTHKA
[IpenacraBnenne MaHHBIX C TOMOIIbIO Tabnaui, W jauarpamm. CpenHee
6.1 apudmernueckoe, MeAnaHa, HauOoyblllee W HAUMEHbIIEEe 3HAYCHHs, pa3Max,
JTUCTIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHME YHCIIOBBIX HAOOPOB
CrnydaiiHple SKCIEpPUMEHTHI (OMBITHI) W CIydallHble COOBITHSA. DJIEeMEHTapHbIC
coOBITUSA (UCXOJbI). BeposITHOCTh CiTy4ailHOrO cOOBITHS. BAM30CTh YacTOTHI U
6.2 BEpOSTHOCTH  coObITuH.  CrydaiiHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
JJIEMEHTAPHBIMU ~ COOBITUSAMH. BepoATHOCTH  COOBITMII B  ONBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSIMHU
6.3 Omneparuu Hajg COOBITHUSMHU: TEpeceYeHUE, OOBEIUHEHHE, MPOTUBOIIOJIOKHBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia CloKeHUs] BEpOATHOCTEH
6.4 VYcioBHas BEPOATHOCTb. YMHOKEHHE BEpOATHOCTEH. JlepeBo ciydallHOTO
' skcniepuMenTa. @opmyria moJHOM BeposTHOCTU. HezaBucuMblie COOBITHS
6.5 KomOunaroproe mnpaBuino ymHoxeHus. IlepectanoBku u daxropuan. Yucno
' couetanuii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa
bunapHblli cinydailHblil OmBIT (MCHBITAaHUE), yclex W Heynada. HesaBucumble
6.6 ucnbiTanusa. Cepus HE3aBUCHUMBIX HCHBITAaHUKW 110 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAaHUN bepHymm
6.7 Cny4aiiHast BEJINYMHA. Pacnipenenenune BEPOSITHOCTEH. Juarpamma

pacnpenenenus. llpumepbl pacnpeneneHuid, B TOM YHCJIE T€OMETPUYECKOE U
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OMHOMHAJIBHOE

I'eomerpus

7.1

OcHoBHBIE TIOHATUA cTepeoMeTpur. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

7.2

B3aumHOe pacmonokeHue InpAMBIX B IIPOCTPAHCTBE. IEPECEKAIOIIMECH,
IapajuleJIbHbIE W CKpeuuBaroniyecs mnpsmble. [lapainenbHOCTh NpsAMBIX H
IJIOCKOCTEM B IPOCTPAHCTBE: IapaJuleIbHbIE IIPsIMBIE B IPOCTPAHCTBE,
[IapAJUIEIIBHOCTD TPEX NMPSAMBIX, NApauUICIbHOCTD MPSMOU M INIOCKOCTU. YTIIBI €
COHANPABJIICHHBIMA CTOPOHAMH, YIOJ MEXAY IHPSIMBIMM B IIPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH:  MapajulelbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuleNpHbIX Iockocted. [Ipocreiinrie npocTpaHCTBEHHBIE (QUIYpbl Ha
IUIOCKOCTH: TETpasdp, KyO, napasuiesnenunes, IOCTPOEHUE CEUeHU

7.3

[lepneHIUKYIAPHOCTh NPSIMOM M IIJIOCKOCTH: INEPHEHAMKYJISPHBIE IpPsMBIE B
IIPOCTPAHCTBE, MPsAMBIE NapAJUICIbHBIE W NEPIEHAMKYISPHbIE K IUIOCKOCTH,
[IPU3HAK MEPHEHAUKYJISPHOCTH MPSMOM M IUIOCKOCTH, TeOpemMa O IpsIMOU
MEPIEHIUKYISIPHON IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YroJl MEXKIY IPSMON U
IUIOCKOCTBIO, JBYTPAHHBIA  yroJl, JMHEHHBIA yroJl JBYIPAHHOIO  YIJIA.
[lepnieHUKYISp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MpsIMOM 0  IJIOCKOCTH, MNpOEKIUs  (GUIrypsl Ha  IUIOCKOCTb.
[lepneHMKYISAPHOCTh  IUIOCKOCTEH: MPHU3HAK MEPIEHAUKYIAPHOCTH  ABYX
mIockocTeil. Teopema o Tpex NMeprneHIuKyIspax

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, Pa3BEepTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
NpU3Ma, TPAHU U OCHOBAHUS MPHU3MBI, MIPsIMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
MIOJIHAsl ~ TOBEPXHOCTh  IPU3MBL. [Tapaymenenunen,  NpsSMOYTOJbHBIA
napajuiejenumnes u ero csoicrsa. Ilupamuaa: n-yronpHas nupamMuja, TpaHd U
OCHOBaHUE MUpaMH/ibl, 00KOBasi U MOJIHAsI IOBEPXHOCTh MHUPaMU/Ibl, IPaBUIbHAS
U YyCEUYEHHas MNHUpaMuAa. OJIEMEHTHl NpHU3Mbl U nupamuisl. lIpaBuinbHbIE
MHOT'OTPaHHUKH: MOHATHE MPABUIBHOTO MHOTOTPAaHHUKA, ITPAaBUJIbHASA NIPU3MaA U
[IpaBUJIbHAA THpaMUJa, MpPaBWIbHAS TPEYrojbHas IHUpaMUa U IPABUIbHBIN
TeTpasap, Kyo0. IlpencraBineHue o NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadJp,
nojexasap u ukocasq CedeHus MpU3Mbl U TUPAMHU/IBI

7.5

CI/IMMCTpI/ISI B TIPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IIIIOCKOCTH. OIEeMEHTBI CUMMETpUM B IHpaAMHIaAX, MHapaJjuICaCrnuicaax,
MpaBHUJILHBIX MHOTOT'paHHUKAaX

7.6

Bbruuciienue 31€MEHTOB MHOTOIpaHHMKOB: pebpa, n1uaroHaiu, yrisl. [lnomans
OOKOBOIl TIOBEPXHOCTH U TMOJHOM IMOBEPXHOCTH MPSMOM MNPU3MBI, IUIOIIATh
OCHOBAaHHH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsMON mnpu3Mbl. Ilmomans
OOKOBOW MOBEPXHOCTU M IOBEPXHOCTH IPABWIBHOW HHUPaMHUIBI, TEOpEMa O
wiomanan ycedeHHoil mnupamuael. [lousitue 06 oO0beme. OO0bEM NTHUPAMHUIBL,
IIPU3MBI

7.7

[MomoOuele Tema B mpoctpaHcTBe. COOTHOMICHUS MEXIY  IUIOMIAISIMH
MMOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET
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IIpoBepsiemble TPeOOBaAHMS K Pe3yJbTAaTAM OCBOEHHSI OCHOBHOM
o0pa3zoBartenbHON nporpammsl (11 kiaacc)

Kon [IpoBepsiemble IPEeAMETHBIE PE3YIIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3oBaHus
pe3yJibraTta
1 Hucna u BBIYUCICHUS
OnepupoBarh MOHATUAMM: HATYPAJIBHOE, LIEJIOE YHUCIIO; HCIOJIb30BaTh
11 MPU3HAKK JEITMMOCTH LEIbIX YHCEN, PA3J0KEHUE YHCIA Ha IPOCTHIE
MHOKUTENH JUIsl pELICHUs 3a]1a4
1.2 OnepupoBarh NOHIATHEM: CTEIEHb C PAllMOHAJIBHBIM [10KA3aTeIeM
13 OnepupoBarh MOHATHIMHU: Jorapudm ducina, JeCATUUYHbIE U HATypajbHbIC
' norapupmMbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpumensTh cBoOMcTBa cCTelmeHU Ui MpeoOpa3oBaHUsl  BbIPAXKCHUM,
2.1 ONEepUpPOBaTh MOHATUSAMU: I[I0KA3aTEIbHOE YpPAaBHEHHUE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BemnmonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpXKAIIUX JIOTapu(pMBI;
2.2 OINEpPUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE YpPaBHEHUE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perienus npocTeimmnx TpPUroHOMETPUIECKIX HEPABEHCTB
OnepupoBaTh NOHATHSMU: CUCTEMA JTMHEWHBIX YPABHEHUHN U €€ PELICHHUE;
2.4 UCIOJIb30BAaTh ~ CUCTEMY  JIMHEWHBIX  YpaBHEHMH  JUIsl  pelIeHHUsd
IIPaKTUYECKUX 3a7a4
25 Haxomute  pemeHuss  NpOCTEHIIMX  CHUCTEM M COBOKYIIHOCTEH
' paloHaIbHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTYalldd Ha S3bIKE anreOpbl, COCTABIATH
2.6 BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI IO YCJIOBMIO 3aJayH,
UCCIIEIOBATh MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM arrmapaTa anreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHAMM: [epHoaUYecKass (QYHKUHUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOYKU 3KCTpeMyMma (YHKUUHU, Haubousbliee U
' HauMeHbIIee 3HAUeHUsS (YHKIMHM Ha MPOMEXKYTKE; MCIOIb30BaTh UX AJIS
uccieoBaHus (pyHKIMH, 3aJaHHOM rpaduKoM
OmnepupoBaTh NOHATHAMU: TpaQUKH OKa3aTeIbHOM, JIorapudMudeckoit u
3.2 TPUTOHOMETPUYECKUX (YHKIMN; wH300pakaTh WX Ha KOOPIAWHATHON
IJIOCKOCTH M UCIIOJIB30BATh JUIsl PEIIEHUS] YPAaBHEHUH U HEPABEHCTB
33 N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd  JIMHEHHBIX

ypaBHeHI/Iﬁ N HCIOJB30BATh HUX I PCIICHHA CHCTEMBI JIMHEHHBIX
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ypaBHEHUU

Ucnonb3oBath rpaduku QyHKUMA IS HCCIEAOBAaHUS IPOLECCOB U

3.4 o
3aBUCUMOCTEH 13 JPYruxX y4yeOHBIX AUCIHUILTHH
4 Hauana maTremMaTueckoro aHainsa
OnepupoBaTh MOHATHAMU: HENpepbIBHAs  (YHKLUMSA, I[POU3BOAHASA
4.1 (GYHKLIMHK; HCIONB30BaTh TI'€OMETPUYECKUH H  (U3NYECKUH  CMBICI
IIPOM3BOIHOM IS pelIeHus 3a1a4
492 HaxoauTe  npou3BOIHBIE  3JIEMEHTApHbIX  (DYHKIMM,  BBIYMCIATH
MIPOU3BO/IHBIE CYMMBI, IPOU3BENICHHS, YACTHOTO (PYHKIIUI
Hcnonp3oBaTh  NPOM3BOAHYIO Il MCCIEAOBaHMS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IIPUMEHSTh PE3yIbTaThl UCCIEIOBaHUS K
MOCTPOSHHIO TPpahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO IS HAXOXKICHHUS HAMIIYYIIErO PEIICHHS B
' IPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3a1a4ax
45 OnepupoBaTh NOHATHAMU: TepBOOOpa3Has W MHTErpaj; I[OHUMAaTh
' TeOMETPUUCCKUH B (PU3MUYECKHIA CMBICI HHTETpajIa
16 Haxoauts nepBooOpa3Hbie 2IeMEHTapHbIX (PYHKINN, BEIYUCIISITh HHTErpal
o ¢opmyne HproToHa - JleitOHuIa
47 Pemrate npukitagHple 3a71auu, B TOM YHCIE COIMATBLHO-IPKOHOMHYECKOTO H
' (bu3MYecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOr0 aHajIu3a
5 Teopust BeposiTHOCTEN M CTAaTUCTUKA
51 CpaBHMBAaTh  BEpOSITHOCTH 3HAUYEHUH  CIy4aHOM  BEIMYUHBI  TI0
' pacripeieIeHUI0 MK C TOMOIIBIO AHarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OXHIAHUS, IPHUBOAHUTH
52 IIPUMEPHI TOTO, KaK MPUMEHSETCS] MaTeMaTHUYeCKOe OKUAAHUE CIy4alHOM
' BEIMYMHBI, HAXOJWUTh MaTeMaTHYECKOe OXHUJaHHE TI0 JaHHOMY
pacripeieIeHUI0
5.3 HmeTtsb nmpeacTaBieHne o 3aKOHe OOJIbIINX YHCEeT
5.4 Hmetsb nmpeacTaBieHre 0 HOpMaJIbHOM pacipeesieHIH
6 I'eomeTpus
OmnepupoBarh MOHATHSAMU: IMIIMHAPHYECKAsT TTOBEPXHOCTh, 00pa3yromne
6.1 HWINHAPUYECKOM MOBEPXHOCTH, LWIMHAP, KOHUYECKash MOBEPXHOCTH,
' oOpasyromue  KOHHYECKOHW  IMOBEPXHOCTH, KOHYC,  cdepuieckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (IMIIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI MOTyYEHHUS TeJl BPALLCHUS
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6.4

KinaccuduimpoBats B3auMHOE pacmofiokKeHUE CPephl U TIIOCKOCTH

6.5

OnepupoBarh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTa,
BBICOTA CETMEHTA, LIApOBOI CJIOM, OCHOBAaHWE ILIAPOBOIO CJIOS, BBICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

Beruncnsate 00beMBI ¥ IJIOMQAM TOBEPXHOCTEH TENm BpalICHHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (opmy

6.7

OnepupoBarh MOHSATHSIMH: MHOTOIPDAaHHUK, BIHCAaHHBIH B chepy u
OIMCAHHBIN OKOJIO cepsl, cepa, BIHCAaHHAST B MHOTOTPAHHUK WJIH TEJIO
BpalICHUs

6.8

BbruncnsTh COOTHOILIEHUS MEXTY ILTOMIAASIMU TTOBEPXHOCTEN 1 00beMaMu
OOOHBIX TEN

6.9

N300paxkaTh m3ydaemble (UTYpBI OT PYKH U C HIPUMEHEHHEM IPOCTHIX
YEPTEIKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKHM M3 PUCYHKOB IPOCTHIX
O00BEMHBIX (HUTYp: BHI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell
BpalICHUA

6.11

W3Bnekatb, WHTEPIPETHPOBATH M MPEOOPa3OBHIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (urypax, MpeAcTaBICHHYIO Ha
4yepTexKax U pUCyHKax

6.12

HpI/IMeHHTB reoOMCTPHUICCKUC q)aKTBI AJid peHICHUA CTCPCOMETPHUYCCKUX
3aaa4, Mnpeanojararomux HECKOJbKO MIaroB pemcHHsA, CCJIM YCIOBHA
IMPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) ﬂeﬁCTBHﬂ CJIOXKCHU BCKTOpOB, BbIYHUTAHUA BeKTOI)OB nu
YMHOXEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAaKUMH CBOMCTBAMU OHHU
o0JagaroT

6.15

[IpumensTH paBUIIO NapaslieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) IMOHATUAMU: ACKAPTOBBI KOOPAWHATBI B MPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAWHATBHI BEKTOPA4,
yroia MCXKIOY BCKTOpaMH, CKaJIIpHOC IMPONU3BCACHUC BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJTAHAPHBIC BEKTOPbI

6.17

HaXOIlI/ITB CYMMY BCKTOPOB H HNPOU3BCIACHHUC BCKTOpa Ha YHCIO, YIroj
MCKAY BCKTOpaMH, CKAJIIAPHOC IPOU3BCACHUE, paCKIaJAblBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3azaBath IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

6.19

Pemiate mpocreifiine reoMeTpuyeckue 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia

6.20

Pemarn 3aJadd Ha JO0Ka3aTrCiIbCTBO MAaTCMAaTHYCCKHUX OTHOIIECHUNA U
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HaXOXICHUC TCOMETPHUUYCCKUX BCIWYHUH II0 o6pa3uaM WM aJIrOpuTMaM,
IIPpUMCHAA HN3BCCTHBIC MCTOJBbI npu peIICHUN CTaHJApPTHBIX
MaTeMaTHYCCKUX 3aJda4

6.21

[IpumensaTh mpoCTEiilive MpPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBoIUTE MpUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MpUpOIe U
YKU3HH, PACIIO3HABATH MPOSBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATH MOIyYEHHBIE 3HAHMS HA IIPAKTUKE: AHAIM3UPOBATH PEaJIbHBIC
CUTYalLUH U IIPUMEHATH U3YYEHHBIE ITIOHATUSA B IIPOLIECCE ITOMCKA PELIEHUS
MaTeMaTH4eCKU C(OPMYITHPOBAHHON MPOOIEMBI, MOJICTTMPOBATEH PEAbHbIC
CUTyallUH Ha S3bIKE I'€OMETPUH, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
HCII0JIb30BAHUEM IF'€OMETPUUECKUX MOHITUM U TEOpEM, anmnapara aireopsl,
pelarb  MPaKTUYECKWE  3aJayd, CBSI3aHHBIE C  HAaxXOXICHUEM
r€OMETPUYECKHUX BEJINYUH

IIposepsiemble 2jieMeHTHI cogep:kanus (11 kaacce)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Yucna 1 BEIUMCIIEHUSA

11 Harypanbnsle u nensie yncna. [Ipu3Haky Je1MMOCTH LEbIX YUCE

1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH

1.3 Jlorapudm umcna. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapH(pMbI

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 IIpeoOpa3oBanue BBIPAXKEHUHA, COACPIKAIIMX JIOTAPU(MBI

29 IIpeoOpa3oBanue BBIPAKEHUH, COAEPHKAIIMX CTEHNEHH C  palMOHAJIbHBIM
rokazareseM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zaTenbHBIE YpaBHEHUS 1 HEPABEHCTBA

2.5 JlorapudmMuueckrie ypaBHEHHsI 1 HEPABEHCTBA

26 CucreMsl JII/IHS)ﬁHBIX ypaBHeHvHﬁ. Pemienue mnpuknagHeix 3agad ¢ MOMOLIBIO
CHCTEMBI JINHEHHBIX ypaBHEHUH

2.7 CucTteMbl 1 COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB

2.8 IIpuMeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
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3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U pealibHOM JKU3HU

3 OyHKIIMU U Tpaduku
Oynkius. [lepuonnueckne QyHkiuu. IIpomMexyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 Makcumymbl 1 MUHUMYMBI GyHKIMHA. HamOosbplliee U HauMeHbIIee 3HAYCHUE
(GyHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, IX CBOHCTBA U TpaduKu
34 Hcnonp3oBanue rpadukoB (YHKIMNA JUIsL PEUICHHUS YPAaBHEHUH W JMHEHHBIX
' CUCTEM
Hcnonb3oBanue rpadukoB (QYHKIUE JUIs  MCCIEJOBAaHUS IPOLIECCOB U
35 3aBHCUMOCTEH, KOTOPbIE BO3HUKAIOT TPHU PEIICHUH 3aa4 U3 JAPYIHX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maTemaTueckoro aHaiusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerprueckuii u GU3NIECKHA CMBICI TPOU3BOIHOM
43 [Ipon3BonHbIe AnMeMEeHTapHbIX (PYHKUIHUNA. DOpMysIbl HAXO0XKAECHUS MPOU3BOIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIMUH
[IpuMeHeHHe NPOU3BOAHON K MCCIENOBAHUIO (DYHKIMM Ha MOHOTOHHOCTb H
4.4 sKkcTpeMyMbl. HaxoxaeHne HauOOoIbIIero U HaMMEHbIIEro 3Ha4eHUs] (PYHKIHUU
Ha OTpE3Ke
[IpumeHeHne TNPOM3BONHOM A1 HAxXOXKIACHMWsS HAWIy4dlIero pelIeHUs B
4.5 NPUKIAAHBIX 3a/Jadax, ISl ONpEIEJICHHUs] CKOPOCTH Mpolecca, 3aJaHHOIo
¢bopmyoit umu rpadukom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMmeTpuueckuil 1 ¢pu3nveckuil cMpici. Beluncienue nHTerpaita
' o Gopmysne HptoToHa - Jleitbuuma
5 Teopus BeposTHOCTEN M CTaTUCTHKA
YucnoBble XapaKTEPUCTUKHU CIyYalHBIX BEJIMYMH: MaTEMaTUYECKOE OKHJIAHUE,
oUcrhepcuss M CTaHJapTHOE  OTKJIoHeHue.  [Ipumepbl  mpUMeHEHUs
51 MaTEMaTHYECKOI0 OKUIAaHMs, B TOM UMCIIE B 3a/la4axX U3 MOBCEIHEBHOM JKHU3HH.
' Matemarnueckoe oxkugaHue OMHapHOW CiydaiiHON BeTU4YMHBI. MaTtemMaTudyeckoe
OKUJAHUE CYMMBl CIydallHbIX BEJIWYMH. MareMaTH4eckoe OXHMJIAHUE |
JMCIIEPCUsl TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO PACHIPEeIeHUH
59 3aKkoH OOJIBPIIIMX YKCE U €0 POJIb B HayKe, MpUpojIe U ob1mecTBe. BEIOOpOUHBIN
' METO]I UCCIIEJOBAHUM
53 IIpuMepsl HENpPEpBIBHBIX CIy4alHbIX BeiauuuH. IloHsATHE O IIOTHOCTH

pacnpeseneHus. 3adadd, TMPUBOASIIME K HOPMaJbHOMY paCHpEIEIICHHUIO.
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[TonsiTHE 0 HOPMAJILHOM pacHpeesIeHuN

6 I'eomerpus

Hunuuapudeckass MOBEPXHOCTh, 00pa3yloOIIMe LHHJIMHIPUYECKON MOBEPXHOCTH,
6.1 OCb IIWIMHIpPUYECKON moBepxHOCcTU. [lunmuuap: ocHoBaHust U OOKOBas
MMOBEPXHOCTh, 00pa3ykoIas U 0Ch, TUIOIIA/[b OOKOBOH U IMOJHON MOBEPXHOCTH

KoHuueckasi MOBEPXHOCTh, 0OOpa3yrOIIHMe KOHUYECKOW IMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOHW TMOBepXHOCTH. KOHyC: OCHOBaHHE U  BepllWHA,
oOpa3yromias ¥ OCh, IJIOMAJb OOKOBOW W TOJHON MOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yrolIie U BbICOTa, OCHOBAHUS M OOKOBAsi IOBEPXHOCTh

6.2

Cdhepa w map: I1eHTp, pamuyc, AUaMETp, IUIOMAAb IOBEPXHOCTH CQEpHI.
6.3 B3aumHoe pacrionoxenne chepsl U MIIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe,
IJI01A b Chephl

6.4 N3o06paxenue Ten BpalieHus Ha MII0CKOCTH. Pa3BepTka nuinuHApa U KOHyca

KOM6I/IHaI_II/II/I TCJI Bpall€HUA W MHOI'OT'PAHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM

6.5
okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAICHUS

[TonstTrie 06 o0beme. OCHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 oObeme
6.6 MPSIMOYTOJIBHOTO Tapajjiesienumnea u ciaeactsus u3 Hee. O0beM IWIMHIpA,
koHyca. O0beM m1apa 1 mIomaas cepbl

[TogoOubie Tema B  mpocTpaHcTBe. COOTHOWMICHUS MEXKAY IUIOMIASIMU

6.7 o
MOBEPXHOCTEH, 00bEeMaMU OJOOHBIX TeJl
6.8 Ceuenus nwivHapa (MapauiebHO U MEPHEHANKYISIPHO OCH), CEYEHHUsI KOHyca
' (mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUeHUS I1apa
BexTtop Ha mimockoctu M B npocTtpaHcTBe. CIOKEHUE M BBIYUTAHHE BEKTOPOB.
6.9 YMHO)K€eHHe BEKTOpa Ha uncio. Pa3znokeHue BeKTopa Mo TpeM HEKOMILIaHAPHBIM
' BekTopaMm. IIpaBuno mnapamnenenunena. PemeHne 3amad, CBSI3aHHBIX C
IIPUMEHEHHEM NIPAaBUJI ACUCTBUM C BEKTOPaAaMU
[IpsimoyronbHasi cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaunm B KOOpAMHATax. YToJl Mexay Bekropamu. CkaispHoe

IMPOU3BCACHUC BEKTOPOB. Brrancnenue YIJIOB MEXKAY MPAMBIMU M ITIJIOCKOCTAMM.
KOOpZ[HH&THO-BCKTOpHLIfI MCTO/ IpU PCIICHHUU I'COMCTPUICCKHUX 3a/1av

MNEPEYEHD (KOAU®UKATOP) MPOBEPAEMbBIX TPEGOBAHUI K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA30BAHUSA U DJIEMEHTOB COAEPKAHUS 11O
MATEMATHUKE

JUia mpoBeneHuss €IUHOr0 TOCYJapCTBEHHOIO JK3aMeHa 1o Martemaruke (manee - EI'D mo
MaTeMaTHKe) MCIOIb3YETCs MepeueHb (KoaupuKaTop) MpoBepsieMbIX TPEOOBaHUHN K pe3yJbTaTaM
OCBOCHMS OCHOBHOM 00pazoBaTeIbHON MPOrpaMMbl CPEIHEro o0mero o0pa3oBaHusl U 3JIEMEHTOB
conepxanus. [Ipu npoBenenun EI'D mo maTemaTuke 6a30BOro ypoBHs U3 nepedHs (koaudukaropa)
BBIOMPAIOTCS MO3UIMK, COOTBETCTBYIOIIME (enepanbHOl pabouell mporpaMMe MO MaTeMaTHKe
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(6a30BBIi YPOBEHB)

IIpoBepsiemblie Ha EI'D nmo MmareMaTuke TpeGOBaHUs

K pe3yJibTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl

CpeHero o61ero oopa3oBaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHMUSI
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbl CpeiHEro o01Iero oopa3oBaHus

1

Bnagenue Meronamu J0Ka3aTeNbCTB, aJIlOPUTMAMM pEIICHUS 3a]ady;
yMeHHe (GOpMYyIUPOBaTh W OMNEPUPOBATH MOHATHSMH: OIpeAeTIeHHE,
aKcuoma, Teopema, CIEICTBUE, CBOWCTBO, IPU3HAK, J0Ka3aTelbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH
oOpaTHOE W TPOTHBOIIOIOXKHOE YTBEPKICHUE, MPHUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJIB30BaTh METOJ MaTeMaTUYeCKON WHIYKIIHH;
IIPOBOAMTD JI0Ka3aTebHbIE PACCYXACHUS NPU PELICHUH 3a/1a4, OLIEHUBATh
JIOTUYECKYI0 TMPAaBUIBHOCTh  PACCYKICHUH; YMEHHE ONEpUpOBAThH
MOHSATUSAMH: MHOXECTBO, MOJMHOXECTBO, OIEpaliyi HaJl MHO>KECTBAMH;
YMEHHE HCIONb30BaTh TEOPETHKO-MHOXKECTBEHHBIN — ammapar Ui
OMHCaHUsl PEAIbHBIX MPOIIECCOB U SBJICHHUI U MPHU PEIICHUH 3a/a4, B TOM
qHCclie U3 IPYTUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATUSMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3TUYHBIMU CIIOCOOAMHU; UCIIONIB30BATh rpadbl mpH
pelIeHny 3a1a4

YMeHue omnepupoBaTh MOHATHUSMU: HATYpaJbHOE YMCIIO, II€JI0€ YHCIIO,
CTENEHb C LEIBIM M0Ka3aTeNIeM, KOPEHb HAaTypaJlbHOW CTENIEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JIEHCTBUTENbHBIM MOKA3aTeleM,
jgorapudM UHUCIA, CHUHYC, KOCHHYC M TaHIEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJYJIIO, PalMOHAIBHOE YHCJIO, HUPPALHUOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJlbHbIX, LEJIbIX, PALUOHAIBHBIX, JIEHCTBUTENIBHBIX
YHUCEN, YMEHHUE UCIIOJIH30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIINN 001U
JeTUTeNh W HauMeHbllee oOliee KpaTHoe, ajroputM EBkimuaa mpu
pelIeHNH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CUCTEMAMHU
CUHMCIIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUI U TpeoOpa3oBaHus
BBIPDOXEHHUIN CO CTEMEeHSMU U Jorapudmamu, mpeoOpa3zoBaHus JPOOHO-
palMOHAJIbHBIX  BBIPDAKEHUH; YMEHUE  ONEpPUpPOBATh  MOHATHAMMU:
MOCJIEZI0BATEIbHOCTh, apu(MeTHuecKkas IMporpeccus, TreoMeTpruecKas
nporpeccusi, OECKOHEYHO YObIBaroIlass TreoMeTpuyecKas Mporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBATEIbHOCTH, B TOM YHCIE C ITOMOIIbIO
PEKYpPpPEHTHBIX (HOpMYJ; YMEHHE ONEePHPOBATh MOHATUSIMH: KOMIUIEKCHOE
YHCIIO, COMPSUKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amicH  KOMIUIEKCHBIX — YHCell
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U anredOpandeckas); yMeThb
MPOU3BOIUTH apu(pMETHYECKHE JEHCTBUA C KOMIUIEKCHBIMU YHCIIaMU;
IIPUBOJIUTH IIPUMEPBI UCIIOJIB30BAHNS KOMIUIEKCHBIX YHMCENl; OIEpUPOBATH
NOHATHSIMM: MaTtpuua 2 X 2 u 3 X 3, omnpenenurenb MaTpuULlbl,
TE€OMETPHYECKUN CMBICI ONPENETUTENS

YMeHue omnepupoBaTh MOHATHSIMH: pPalMOHAIbHbIE, HppallOHaIbHbIE,
MOKa3areiabHbIe, CTENEHHBIC, Jorapu(muuecKkue, TPUTOHOMETPUYCCKHE
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YPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBI; YMCHHE OIEPHUPOBAThH
MOHATUSIMU: TOXJAECTBO, TOXIECTBEHHOE IPEOOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMA YPaBHEHUH M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YpaBHEHUH, HEPABEHCTB M CUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPABCHCTBA M CHCTEMBbI C IIOMOILBIO DPA3JIM4YHBIX IPUEMOB; pEIIATh
YpaBHCHHA, HCPABCHCTBA ©W CUCTEMbBI C TMapaMCETpoOM; MPUMCHATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHUCTEMBI U1 PELICHUS MaTEMATHYECKUX
3a7a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIacTei HAyKU U peabHOU )KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKLIHSA, YETHOCTh (DYHKIHUH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GbyHKIMH, KCTpeMyM (YHKIMH, HauOoibllee W HaUMEHbIEe 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HeNmpepblBHAs (YHKIMSA, aCHMIOTOTHI rpaduka
GbyHKIMHU, TIepBas W BTOpask MPOM3BOMHAS (YHKIWHU, TECOMETPUUECCKUN U
¢dusnueckuii CMBICT TNPOM3BOJHOH, NepBOOOpa3Has, ONpeesICHHbIN
WHTETpaj]; YMEHHE HaXOAWTh AaCHUMNTOTHI Tpaduka (yHKIUH, yMeHHE
BBIYHCIIATH  NPOM3BOAHBIE CYMMBI, IIPOM3BEACHHS, YacTHOTO U
KOMIO3UIMHU (YHKIHMK, HAaXOIUTh ypPaBHEHHE KacaTeNbHOW K TpaduKy
GYHKIMM; YMEHHE HAaXOIWTh HPOHM3BOAHBIC JJIEMEHTapHBIX (QYHKIHH;
YMEHHE HCIONb30BaTh MPOM3BOJIHYIO IS HCCIEIOBAaHUS (DYHKIUH,
HAXOJUTh HAWOOJbIIME W HAWMEHbLIME 3HAaueHHs (YHKUWH; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAaHMEM arlapara MaTeMaTHYeCKOTO
aHaIM3a; NPUMEHATh MPOM3BOJHYIO JUIS HAXOXAEHHS HAMIIYYIIero
pelieHusi B TPUKIAJHBIX, B TOM YHCIIE€ COIHUAIBLHO-)KOHOMHUYECKUX U
¢u3nyeckux 3ajavyax; HaXOAUTh IUIOMAAN U 00BEMbI GUTYp C TTOMOIIbIO
WHTETpaja; MPHUBOAWTH TPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C
MOMOIIBIO U] PepeHInaTbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIMS,
KOMITO3UIUS (YHKIMM, JIMHEWHas (QYHKUMS, KBaJpaTHuyHas (QYHKIMS,
panMoHanbHass (QYHKUUS, CTeNeHHas (YHKIMS, TPUTOHOMETPUUYECKHUE
GbyHKIIMH, OOpaTHBIE TPUTOHOMETpPUYECKHE (YHKIMH, TMOKa3zaTeabHas U
norapupmuueckas (GyHKIHUH; YMEHHE CTPOUTh TIpaUKd HU3Y4YEHHBIX
GyHKIMH,  BBIIOJHATH  IpeoOpa3oBaHus  rpadukoB  (QYHKIMH,
UCMOJIb30BaTh TpaUKH Ul U3YyYEHHs MPOLECCOB M 3aBUCUMOCTEH, mpu
pelleHny 3a7ad U3 JIpPYrux y4yeOHbIX MPEeIMETOB W 3aJad U3 peallbHOMN
KHU3HHM, BBIpaXKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY BeIMYHMHAMU;
UCIOJIb30BaTh CBOMCTBAa U rpaduku (QYHKUMN Ui pelleHUs ypaBHEHH,
HEpaBEHCTB M 3a/auy C MapaMeTpamH; H300paxkaTb Ha KOOPIMHATHOU
MJIOCKOCTH MHOYECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HBIX TUMOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOTH, 3aJjaud U3 OOJACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAaMH); COCTaBJIATH BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI IO YCIOBHUIO 3aJayM, MCCIENOBATh IOJYYCHHOE DPEILIECHUE H
OLIEHUBATh MpPaBIONONO00OHOCTh PpE3yJNbTaTOB; YMEHHE MOJEIUPOBATH
peanbHBIE CUTyallMM Ha s3bIKE MAaT€MAaTHKH; COCTABIIATH BBIPAXKECHMUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a7a4M, UCCIEI0BATh
IIOCTPOCHHBIE ~ MOJIJIM  C  HCIOJBb30BaHUEM  ammapara  ainreopsl,
HMHTEPIPETUPOBATH IIOJTYYEHHBIN pe3yabTaT
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YMeHne onepupoBaTh MOHATUSAMH: CpeiHee apupMETHYecKoe, MeIuaHa,
HauOOJbIIIee U HAUMEHBINIEE 3HAYCHUS, pa3Max, IUCIEPCHS, CTAHAAPTHOE
OTKJIOHEHHE YHCJIOBOTO HaOOpa; YMEHHE H3BJICKATh, WHTCPIPETHPOBATH
nH(OpMAIIHIO, MPEACTABICHHYIO B Ta0NHIIAX, HA AUArpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEalbHBIX MPOIECCOB U SBICHUM; MPEICTABIAThH
uHQOpPMALIMI0O ¢ TIOMONIIBIO TAOMUI] ¥  JaUarpamm; HCCIEAO0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHUCIE C NPUMEHEHHUEM TIpauuecKux
METOJIOB U DJIGKTPOHHBIX CPEJCTB; TpadUueCKH UCCICIOBATh COBMECTHBIC
HAOJIIOICHUS C IOMOIIIBIO TarpaMM pacCeHBaHUs M TMHEHHOW PEerpeccuu

YMeHue omnepupoBaTh MOHATUAMH: CIyYalHbIA ONBIT W ClIy4alHOE
COOBITHE, BEPOATHOCTh CIyYaHHOTO COOBITHS; YMCHHE BBIYHCISATH
BEPOATHOCTh C UCIOJIb30BAaHUEM TIpadHUUecKUX METO/A0B; HPUMEHATH
(GOpMyIIBI  CIIOKCHHSI M yYMHOXCHHS BEPOSATHOCTEH, (opMyrny IOIHON
BepoaTHOCTH, ¢hopmyny bepuymin, komOuHaTopHbIe (HAKTHl U (HOPMYIIBI,
OIICHUBATh BEPOSITHOCTU PEATbHBIX COOBITUN; yMEHHE ONEpPUPOBATH
MOHATHSIMHM:  CIIy4aiiHas BeJIMYMHA, paclpeielieHue BEpPOSTHOCTEH,
MaTeMaTUYeCcKoe OKHMJIaHHWEe, ITUCHEPCHs M CTAaHJAPTHOE OTKJIOHECHHE
CIly4aiilHOM  BeNMYUHBL, (YHKIUU paclpeleleHuss ¢  IJIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIbHOI'O0 M HOPMAJIbHOTO PACIIPEAEICHUM; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEICICHUN i PelIeHus 3a1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIMX YHUCEN, METOJIbI BEIOOPOYHBIX
UCCIIEIOBAaHMM; YMEHUE TMPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OONBIIUX 4YHCENT B TPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUAX; YMEHHE
ONEepUpPOBATh MOHATHSIMHU: COUYETAHUE, MEPECTAHOBKA, YHMCIO COYETAHU,
YUCJIO  TEepecTaHoBOK, OwuHOM  HproTOHa;, yMeHHWE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKThl U PACCYXKACHUsS IS PElIeHUs 3a/lad; OlIEHUBATh
BEPOSITHOCTH PEAbHBIX COOBITUI; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT

YMeHue omnepupoBarb IOHATHAMHU: TOYKa, IpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHN yroJl, ABYTPaHHBII
yroJ, TPEXTPaHHBIN YroJ, CKpPEeIMBAIOIUecs NpsAMbIe, apaJlIeIbHOCTh U
NEPpHNCHAUKYIIAPHOCTh IPAMBIX U HJ'IOCKOCTCI\/'I, yrojia MExAay HNpsMbIMH,
Yyroa MEXAy NpsIMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTIMY,
paccTostHue OT TOYKM 1O IUIOCKOCTH, PACCTOSIHME MEXKIAY IpPSMBIMU,
pacCTosiHUE MEXKAYy IUIOCKOCTSMH; YMEHHE MCIIOJIb30BaTh IPU PELICHUU
3aaa4 U3Yy4YCHHBIC (baKTBI U TCOPEMBI ITNUIAHUMETPHUH, YMCHHUE OLCHWBATH
pasMepbl OOBEKTOB OKPYXKAIOIIErO0 MHUpA; CTPOUTh MaTeMaTU4YecKHe
MOACIIN C IIOMOHIBIO TCOMETPHUUYCCKUX MOHATHH H BCJIIMYMH, pPCIIaTb
CBA3aHHBIC C HUMU IIPAKTUYECKUE 3a1a4U

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOIAAbL (UTYpBl, 00beM (UTypHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHWE MHOTOTPAHHMKA,
KyO, mapajuienenurnes,, Npu3Ma, NUpaMuia, (uUrypa M MOBEPXHOCTb
BpallleH!sl, LUMIMHIpP, KOHYyc, map, cdepa, IUomags cepsl, MIomanb
MOBEPXHOCTH NHPAMHUIBI, MPU3MBI, KOHYyca, IMJIMHApA, 00BeM Kyoa,
IPSIMOYTOJIBHOTO MapajuleenuIesa, NUpaMHJbl, NPU3MBL, IHIMHIAPA,
KOHyca, I1apa, pa3BepTKa MOBEPXHOCTH, CEYEHHUsS KOHyca U LMIMHIpA,
napajjiesIbHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacatomasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYeHHE
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MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpHl U TOBEPXHOCTH
BPAILCHHS, UX CEUCHHsI, B TOM YHUCIIC C MIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHMEHITH CBOWCTBA T€OMETPHUYECKHUX (HUTYp, CaMOCTOSTEIBHO
(bopMyIHpOBaTH ONpeAeIeHIs U3y4yaeMbIX (UTyp, BBIIBUTATH TUIIOTE3BI O
CBOMCTBaX W NPHU3HAKAX TEOMETPHUYECKHX (UTYp, OOOCHOBBIBATH WM
OlpoBepraTb MX; YMEHHE NPOBOJUTH KiIacCUPUKAIHMIO (UTryp 10
pa3MYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOAMMBIC JIOTIOJHHUTEIBHBIC
MOCTPOCHHS

11

YMeHue omnepupoBaTh IMOHSATHSAMHU: JIBUKEHHE B  IMPOCTPAHCTBE,
napajuleNbHbIM MEPEeHOC, CUMMETPUSI Ha IUIOCKOCTH U B INPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue TOM00Ms, TMMOAOOHBIE (UTYpBI, yMEHHE
pacrmo3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE B MIPUPO/IE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS MIPU
pelIeHrr 3a/la4y; HAXOJIUTh T€OMETPUYECKUE BEIUYUHBI (AJIMHA, YTOJ,
IUIOIAb, 00BEM) IPU PEHICHUH 33/1a4 U3 JPYTUX YU4EeOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE BEIUYMHBI
(nmHA, yrom, IUIOMAAb, O0BEM, IUIOMIAJh IMOBEPXHOCTH), HCIIOIB3YS
U3Y4YeHHbIE (OPMYNIBI U METOABI, B TOM YHUCIE: IUIONIAJlb MOBEPXHOCTH
MUPaMU/IbI, IPU3MBI, KOHYCa, NWIMHIpPA, TUIOmMAns cdepsr; 00beM Kyoda,
MPSIMOYTOJIBHOTO MapajuleNienuneaa, MUPaMHIbl, MPU3MbI, LUIUHIAPA,
KOHYCa, 1apa; yMEHHUE HaXOAUTh OTHOIICHHE 00EMOB IMOAO0HBIX PUTYD

12

YMeHue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHASI CHCTEMa KOOPIWHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CYMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOpAa Ha YMCIO, pa3joXeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TPOM3BEICHHE, BEKTOPHOE TIPOU3BENCHHUE, Yrol MEXKIY
BEKTOpaMM;, YMEHHUE HCIOJIB30BaTh BEKTOPHBIMH M KOOPJIWHATHBIA METO]]
JUIS peIlieHus] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh MOAXOISAIMMN METOA ISl PELICHUs 3ajau; TIOHUMaHue
3HAYUMOCTH MAaTeMAaTUKU B H3YYEHUHM MPUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBIICHUN; YMEHHUE pAaCIIO3HABaTb IIPOSABICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPBI MATEMATHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU

IlepeyeHb 371eMEHTOB coAep:KaHusl, NpoBepseMbIx Ha EI'D
10 MaTeMaTHKe

Kon

[TpoBepsieMblil AIEMEHT COJIEPHKAHUS

Yucna 1 BEIUMCIIEHUS

11

Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2

Pammonaneubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE OpOOH, TMPOICHTHI,
OeCKOHEUYHBIC TIEPUOANYECKUE APOOH

1.3

Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHU. Jencreus c
apu(pMeTUYECKUMH KOPHAMHU HAaTypaJlbHOM CTENeHn

1.4

Cremnenp ¢ OCJIbIM IIOKa3aTCIICM. Crenenp ¢ palOHAJIBHBIM I1OKA3aTCJICM.
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CBoiicTBa cTEIEHU

1.5 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBI

1.7 JlelicTBuTenbHble 4ucia. ApupMETHYECKHE ONEpaluk C JeHCTBUTEIbHBIMU
yrciaamu. [lpuOnukeHHbIe BBIUMCIICHUS, NpaBWIA OKPYIJICHUS, TMPUKUAKA H
OLIEHKA Pe3yJIbTaTa BEIUUCIICHU

1.8 [IpeobOpazoBanre BeIpaKeHUN

1.9 KomriekcHeie yncna

2 VYpaBHEHMs U HEpaBEHCTBA

2.1 Lenble 1 1poOHO-pallMOHATbHBIC YPABHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA

2.6 WppatmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U TIOrapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB

2.10 | YpaBHeHHUs, HEpABEHCTBA M CUCTEMBI C TapaMeTpaMu

2.11 |Marpuua cucteMsl JIMHEHHBIX ypaBHEHUH. OnpenenuTeNb MaTpHUIIbI

3 OyHKIMH U TpaduKh

3.1 Oynkius, cnocods! 3ananus ¢pyHkuuu. ['papuk pynkuum. Bzaumao obpatHbie
¢byukuu. YetHole u HeueTHble QyHKIMH. [leproanueckue GyHKIUN

3.2 Ob6nacTh ompeneneHUuss U MHOXKECTBO 3HadeHMM ¢yHkuuu. Hymun Qynkumu.
[IpomMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
MaxkcumMymMBbl 1 MAUHUMYMBI QyHKIUU. HamOombllee W HaMMEHbIIEEe 3HAUYCHHE
(GYHKIHMU Ha TPOMEXYTKE

3.3 CrenenHas (yHKIMSI C HaTypaJdbHBIM M IIElBIM TIOKaszatreneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOPHS N-Oi CTEIICHH

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku

3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIUU, X CBOHCTBA U TpaduKH
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3.6

Touku paspeiBa. AcumnToThl rpadukoB GyHknuil. CBoiicTBa (PYyHKIUH,
HETIPEPBIBHBIX HA OTPE3KE

3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccud. Dopmyna  CIIOXKHBIX
IIPOLIEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [IponsBoaHbIe 2IeMEHTAPHBIX (HYHKIUN
4.2 [IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (DYHKIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHne HanOoJbIlIero U HauMEHBUIET0 3HAYeHUs (YHKLUU
Ha OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5) MHosecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{uarpammel Ditiepa - Benna
5.2 Jloruka
6 BeposiTHOCTB UM cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TNIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopaunats! u BEKTOPHI
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne HauMmenosanue KoaunuecTBO 4acoB
DJIeKTpoHHbIe (LM (ppoBbIE)

n/ pa3/iesioB U TeM KoHTpoabHbIe

Bcero o0pa3oBaTe/ibHbIE PECYPChI

n NMPOrpamMmbl padoThI
BBeneHue B crepeomMeTputo
https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-

Biesienne b prosteishie-sledstviia-9252/re-c0090990-

1 10 dec8-4417-8427-26130c2d5cfd

CTCPCOMCTPHIO AKCHUOMEI CT€E

peoMeTpun

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-
prosteishie-sledstviia-9252
B3auMHoe pacnonoxeHue npsmMbIx B
MIPOCTPAHCTBE
https://www.yaklass.ru/p/geometria/10-

IIpsiMbIe ¥ TITOCKOCTH klass/parallelnost-v-prostranstve-

B [IPOCTPAHCTBE. 10435/opredelenie-i-svoistva-

2 [TapamnenpHOCTD 12 1 skreshchivaiushchikhsia-priamykh-ugol-
OPSIMBIX U mezhdu-priam_-11302/re-a224bc37-
UIOCKOCTER 6cee-4611-b28c-1d8214149f6f

[TapamienbHOCTh B IPOCTPAHCTBE
https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435
[lepneHANKYIAPHOCT B IPOCTPAHCTBE
IlepnenankynapHOCT .
PTICHAMKY AP https://www.yaklass.ru/p/geometria/10-
3 b TIPSIMBIX U 12 —
. klass/perpendikuliarnost-v-prostranstve-
IUIOCKOCTEN 10441
IlonsiTve AByrpaHHOroO yria
Vs My https://www.v_akle_lss.ru/p/qeometrlallo-
4 DMLV 1 10 1 klass/perpendikuliarnost-v-prostranstve-
p 10441/poniatie-dvugrannogo-ugla-
TIOCKOCTAMH priznak-perpendikuliarnosti-ploskostei-
11035
Hapannenennnea, an3Ma, anaMI/ma.
O0BbEeMBI MHOTOTPAaHHHUKOB
5 MHoTrOorpaHHUKH 11 1 https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-11037
OGBEMEL [Tapannenenunen, npusma, nupamMuaa.

6 9 1 O0BbEeMbl MHOTOTPAHHHKOB

MHOTOrpaHHIKOB https://www.yaklass.ru/p/geometria/10-
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https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

Ne HauMeHnoBaHue Kosaun4vecTBo 4acoB
JaekTpoHHbIe (HU(pPOBbHIE)
n/ pa3iesIioB H TeM KonTpoabHbie
Bceero o0pa3oBaTesibHbIE PeCypchbl
I IporpaMmmabl paﬁoT],I
klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-11037
[ToBTOpEHME:!
7 CEUYCHUSI, PACCTOSTHHS 4 1
W YIJIBI
OBILIEE KOJIMYECTBO 68 5
YACOB
11 KJIACC
Ne | HaumeHoBaHue KoanuyecTBO YacoB DiiexTponHbIe (LU(POBLIE)
n/ Pasie/lob M TeM B K o0pa3oBaTe/ibHbIE PecypChl
NPOrpaMMBI cero OHTPOJIbHbIE
padoThbI
1 Tena Bpamenus 12
Innusaap, KOHyC, map — ypok. EJXUHbBIN
2 OOBEMEI TeT 5 1 rOCyJapCTBEHHKIH JKk3aMeH 11 kiace,
Marematuka. (yaklass.ru)
BexTopsl B mpocTpaHcTse. JlelcTBus ¢
Bexrops! u BEKTOPAMHU
3 KOOPJIMHATHI B 10 1 https://www.yaklass.ru/p/geometria/11-
IPOCTPaHCTBE klass/vektory-v-prostranstve-deistviia-s-
vektorami-9248
[ToBTOpEHME,
00001IeHHE,
4 R 7 1
CHCTEMATHU3AIIHS
3HAaHUU
OBIIEE KOJIMYECTBO 34 3
YACOB

DJIeKTPOHHbIEe 00pa30BaTe/ibHbIE PeCypPChl, HCNOJIb3yeMble PH Peain3auuu

NporpaMmbl

Ne B
¢enepaasnom | Ilpeamer, kiace
nepeune JOP

I0P. onucanue

D0P:
1.34.1.3. "T'eomeTtpus, 10
kiacc"”

Y4eOHsbIit oHmaiH-Kype 1 10 kimacca, BKITFOYAIOIINN
TEOpPETUYECKHE MaTepHallbl, 3aaHUS U TECTHI C
ABTOMAaTUYECKOM IIPOBEPKOU MPABUIIBHOI'O OTBETA I BCEX
pasnenoB denepanbHON pabodeit mporpaMmbl. 3a1aHus
HarpaBJIeHbl Ha (OPMHUPOBaHUE UH(OPMAITIOHHBIX
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https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333?ysclid=llxyko6h6z593984771
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333?ysclid=llxyko6h6z593984771
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333?ysclid=llxyko6h6z593984771
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248

Ne B
(penepaabHoM
nepeuyne JOP

IIpeamer, kiaacc

I0P. onucanue

KOMIIETEHIINNA 1 0a30BbIX 3HAHUNA B OCHOBHOM 00JIaCcTH
o0ydeHUs1, a TAKIKE B CMEKHBIX 00JIACTSIX; CIIOCOOHOCTH K
aHAJIM3y ¥ CHHTE3Y, CIIOCOOHOCTH K PEUISHUIO0 3a1ad,
mpo0OJieM, K MPUMEHEHUIO 3HaHUI Ha TipakTuke. OcoOOEHHOCTh
3aJIaHAH 3aKJIF0YAeTCs B HATMYUHU TeHEPAILIUA, TTO3BOJISIOIINX
oOparaTheCs K ynpaXHCHUSIM HEOTHOKPATHO, a TAKXKE B
HaJUYHMH OJPOOHOTO OOBICHEHHS PEIICHUS

VY4eOHblil onnaiH-Kype st 11 kiacca, BKIIOYAOIIUN
TEOPETUYECKUE MATepHUAJIbl, 3aJaHUS U TECTHI C
ABTOMATUYECKOU MPOBEPKOM MPaBUILHOTO OTBETA JIJIsI BCEX
paznenoB deaepanbHON paboueii mporpaMMbl. 3a1aHus
HarpaBjieHbl Ha popMupoBaHUE HHDOPMAITMOHHBIX

90P: N N v
" KOMIIETEHIIMI U 0a30BBIX 3HAHUN B OCHOBHOM 00JIacTH
1.3.4.14. I'eomerpus, 11
race” o0OyueHus1, a TAK)Ke B CMEXKHBIX 00JIaCTIX; CIIOCOOHOCTH K
aHAJIM3y U CUHTE3Y, CIIOCOOHOCTH K PELISHUIO0 3a/1a4,
npo0OJieM, K MPUMEHEHHUIO 3HaHUK Ha TTpakTuKe. OCOOEHHOCTh
3aJIaHUM 3aKJII0YAETCS B HAIMYUU TeHEPALIMA, TTO3BOJISIOIINX
oOpataThecs K ynpaXHeHUSIM HEOJJTHOKPATHO, a TAKXKe B
HaJIMYUU TOAPOOHOr0 OOBSCHEHUS PELICHUS
Tpenaxep
"O61aKo0 .
on Tpenaxep "O6naxo 3Hanwuit". Marematuka 10 kmacc, OOO
1.3.4.1.6. 3HaHUU". " "
®duzuxon JIab
Maremaruka. 10
KJ1acc
Tpenaxep
"O61akKo0 .
on Tpenaxep "O06nako 3Hanuit". Maremaruka. 11 kmacc, OOO
1.34.1.7. 3HaHUU". " "
duzuxon JIab
Maremaruka. 11
KJ1acc
DO0P ¢ uHTEpaKTUBHBIMU 33JaHUSIMH pa3paboTaH ISt
HICIOJIL30BAHUS B YPOUHOU U BHEYPOUHOH AESITEILHOCTU B
Maremartuka. yP My A
Teomerpns KauecTBe BCIIOMOraTelbHbIX MaTtepuanoB. Kypc copepxut
) IIOJIHBINA IIEpEUYEHh 00YUYAIOIIUX MATEPHUATIOB 1T OCBOCHUS
1.3.4.1.10. HNHTepakTUBHBIE p YHarom p g
sananms, 10 mporpamMMbl 0a30BOTO YPOBHS IO MaTeMaTHKE Kypca
Knacc. reometrpun 10-ro knacca. DOP npegHazHaueH 1isi TOMOIIN B
peanu3anuu 00s53aTebHON YacTH 001Ie00pa3oBaTeIbHOM
MpOrpaMMBbI
O0P ¢ HHTEPAKTUBHBIMH 3aJaHUSIMU pa3paboTaH s
Maremaruka. P o ! pv p %
Teomerpns MCIIOJIb30BAaHUS B YPOUHOUN ¥ BHEYPOUHOU JEATEILHOCTH B
) KadecTBE BCIOMOTATEIbHBIX MaTepruanoB. Kypc conepxurt
1.3.4.1.11. HHTepakTUBHBIE . p ype conep
sanans, 11 TIOJIHBIH MepedeHb 00y4JalomuX MaTepHaioB Il OCBOCHUS
Knacc. mporpamMMbl 0a30BOTO YPOBHS IO MaTeMaTHKE Kypca

reometpuu 11-ro knacca. S0P npeaHazHaueH AJisg MIOMOIIH B
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Ne B
(penepaabHOM
nepeuyne JOP

IIpeamer, kiaacc

I0P. onucanue

peanu3anuu 00s13aTeIbHON YacTH 00111e00pa3oBaTeIbHOM
MIPOTPaMMBI

Marematuka, 10

KommiekcHblit 00pa3zoBaTeabHbBII MaTeprall 0 MaTeMaTHKe,
BKJIIOYAIOIUI CLICHAPUU YPOKOB, CLICHAPUU U3YYEHUS TEM,

1.3.4.1.17. - 11 Kiacen BUJICOYPOKH, DJICKTPOHHBIE Y4eOHbIE TOCOOUS U TECTHI C
ABTOMATHUYECKOM MPOBEPKOM I UCIOJIB30BaHUS HA YPOKAX U
CaMOTIOJTOTOBKH yUaIlluXCs
[udporoii kypc pa3paboTaH B COOTBETCTBUU C
denepanbHBIMHU FOCYAAPCTBEHHBIMU 00pa30BaTEILHBIMU
cTaHgapTami, ¢peepaabHbIMA OCHOBHBIMU
[udposoii kypc 00pa3oBaTelbHBIMU MPOTPAMMaMU U YHUBEPCATbHBIM
1.3.4.1.20. "T'eomerpus”" 10 | TeMaTHUECKUM KJIACCH(PHUKATOPOM IS UCTIOIB30BAHUS TIPH
KJ1acc peanu3anuu 4acTu 0011eo0pa3oBaTeIbHOM IPOrpaMMBlI,
dbopMupyeMOil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUN
no npeamery "I'eometpus” (cpennee odiiee oopazoBaHue,
0a30BbIil YPOBEHB)
Hudposoii kypc pa3paboTaH B COOTBETCTBUU C
denepanbHBIMU TOCYAapCTBEHHBIMU 00pa30BaTEIbHBIMU
cTaHJapTamH, GpenepaabHBIMU OCHOBHBIMU
[Tudposoii kypc 00pa3oBaTeNbHBIMH MMPOTPAMMaMH U YHUBEPCATbHBIM
1.3.4.1.21. "T'eometrpusa" 11 | TemMaTH4eCKUM Ki1accu(PUKATOPOM JJIsi UCIIOJIb30BAaHUS IIPU
KJ1acc peanu3aluy 4acTu 001eo0pa3oBaTeIbHON IPOTrPaMMBI,
dbopMupyeMOil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUN
no npeamety "I'eometpus" (cpennee obiee oopazoBaHue,
0a30BbIil YPOBEHD)
bubnuoteka DNeKTpOHHBIA 00pa30BaTeNbHBINA pecypc (MHTEPaKTHBHOE
AIIEKTPOHHBIX yaeOHoe ocodue) pazpadoran ¢ yuerom ®I'OC u
oOpa3oBaTenbHbl |  DenepanbHBIX OCHOBHBIX 00pa30BaTEIbHBIX POTrPAMM 110
X pecypcos. MaTeMaTHKe OCHOBHOT'O U CpeJIHEro o0iero oopa3oBaHusl.
I'eomerpus. 10 - | Marepuan HHTEpPAaKTUBHOTO Y4eOHOTO TOCOOUS COAEPIKUT
1.3.4.1.26. 11 kacchr. TEeMBI y4eOHBIX KypcoB 1o reomeTpun 10 - 11-x kmaccos.
MHoOrorpaHHHUKH. D0P MOXHO HCIIOJIB30BaTh € JIIOOBIMU y4yeOHUKaMHU,
Tena BpareHus. BxoJaKuMH B DesiepanbHbIi IepeueHb.
CrepeomeTpusi. B TembI BKITFOUEHBI TECTOBBIE KOHTPOJIbHBIC 3aaHuS,
Harnsgusie MHTEPAKTUBHbIC YIIPAXKHEHUS Ha YCBOCHHUE TEOPETUUECKOTO
YpOKH MaTepualia  Ha OTpaOOTKy MPAKTHYECKUX HABBIKOB
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