MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXIEHUE
TATAPCKOI'O MYHUIIUITAJILHOT'O OKPYT'A HOBOCUBEHUPCKOM OBJIACTU
TIEPBOMANCKAS CPEJHSS OBILIEOBPA3OBATEJIBHA A IIIKOJIA
UMEHM I'EPOSI COBETCKOI'O COIO3A A.C.EPEMUHA

[IPUHSITO COI''TACOBAHO
pemeHneM MO yuurenen 28.08.2026
€CTECTBEHHO-MATEMaTUYECKOrO 1IUKIIA 3am. mupexTopa mo YBP
[Tporoxon Ne 1 ot 27.08.2026 /iy~ Kymnepesuu B.B.
PABOYAS ITPOT'PAMMA

(ID 10264966)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

115t ooyuaromuxest 10 — 11 kiaccos

CocraButenu: MBanosa T.B., Jlanuna JI.M.,
YUYUTENS MAaTEeMaTUKH

2026 ron



MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOMXcs IPU U3YUEHUN
reOMETpUU uYepe3 OOecleueHUEe BO3MOXKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMAaTUKH.

[TpuoputeTHBIMM 33JlaYaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUM MUPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY KAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasaeiry
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpOBaHHE  yYMEHUS ~ BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapPTHBIE CIIOCOOBI pELICHU 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XOJ1€
pELICHUs] CTEPEOMETPUUYECKHX 3a7a4 M 337ad C IMPAKTHYECKUM COACPKAHUEM,
(opMUpOBaHHE TMPEICTABICHHsT O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEMATUUYECKUX YTBEP)KJIEHUHN U POJIM AKCHOMATUKHU B ITPOBECHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKIX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYALMSIX W MPU U3YYEHUHU APYIHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCHUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPIIPETALNH OJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusp» B
10-11 «xmaccax sBusroTcs: «lIpsMble W TUIOCKOCTH B  TPOCTPAHCTBEY,
«Mnororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWMHATHI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMU», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEpKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He TOJBbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. Coaepxanue oOpazoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaTaM ocBoeHus DepepanbHoil paboueit
pPOrpamMMbl, paclpeleiaEHHbIM IO ToaM OOyYeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamaiuch HEOJAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHSAMU U HaBBIKAMU ITOCJIEI0BATEIBHO U MOCTYIATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTABICHUN 00yUaIOIUXCs, PACIIUPSS U YIIIyOJIss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHUIO TEOMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHS, MMOCTPOCHHUS
WHIUBUIYAIbHBIX —00pa3oBaTeIbHBIX IMporpamMM, 0OecleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPUH KaK COCTaBIIAAOIIEH yueOHoro mpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4€ToM BBIOOpa Oynmymiel mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 ipodeccuoHaILHBIM 00Pa30BaHUEM.

Ha wusyuenue ydeObHOro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



1. COAEP KAHUE YYEBHOI'O IPE/IMETA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMHU B IIPOCTPAHCTBE. [lapajuieIbHOCTD IJIOCKOCTEN: NapajuieiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NMPSIMOUN U INIOCKOCTU: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp W HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYIPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. Ilpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuga: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/{b OCHOBaHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMON npu3Msl. [ nomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulieJienunesa, CUMMETPUS IPAaBWIbHBIX IMPU3M, CUMMETpHUsA IPABUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TpEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHIpA, TUPaMUabl U KoHyca. O0BEM mapa M I1apoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHbIXx ¢uryp. IIpeoOpazoBanue mnogoOus, romoteTHs. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJIAILIME YepPe3 BEPIINHY), CEYEHUS 11apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUsA. lIpAaMoyronpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBMXKEHUM. Buabl JBWXEHUW: TapauIeNbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA
«EOMETPHUSI» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBJICHUH, MPOUEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BOCIMTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuuecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpILATH OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, 0OCO3HaHUE II00AIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOaeM, OpUEHTAIUS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJbTYpO# KaKk CPEACTBOM ITO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIISITh MPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh M XapPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIMPOBaTh U  IPeoOpa3oBLIBATH  CYXKICHHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYNI;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH HHPOPMAUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazMyHbIX (opMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MHJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 33/1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PEILEHHU 3a/1aud, BBIOMpaTh COCOO PELIEHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJECTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEJIBHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT PabOThI, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIA1A
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MMPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamuja, NpsMOYTOJIbHBINA Mapauieaenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHusl pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEHIINE NPOTrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUSA HAa TMPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM TI'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K konmy 11 kinacca oOyyaronuiicss HAyYuTCS:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpamleHus (LMUIUHAP, KOHYyC, cdepa u Mmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0BEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpalllCHHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEYEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/1 IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH W3YyYCHHBIC MOHSITUSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TOHSATUH U TeopeM, armapata anreOpbl, penaTh
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



3. TemaTnueckoe INIAHUPOBAHMUE C YKA3AHUEM KOJIUIECCTBA AKAACMUICCKUX YaC0B, OTBOJUMbIX HA OCBOCHHE

KasK/J10# TeMbl U BO3MOKHOCTb HCII0JIb30BAHUS 110 KAaXK/I0i TeMe JJIEKTPOHHBIX pPEeCypCcoB

28

10 KUIACC
KoanyecTBO 4acoB JlesiTeJIbHOCTD
Ne HaumeHoBaHue ..
o/ AVICIIOB H TeM B Kourpo - DJIeKTPOHHbIe (LM (POBbIE) YYHTEA € Y4eTOM
P cer JIbHbIE PAKTHHCCK o0pa3oBaTe/ibHbIE PeCYpPChI padoueii mporpaMMbl
I NporpamMmMsbl 0 paGoThi ue padboThbl BOCIIHTAHMS
T e— https://school.oblakoz.ru/materials/49592 = VYcranaBnuBath
1 CTEpEOMETDHIO 23 1 8 JIOBEPUTEIbHbBIE
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https://school.oblakoz.ru/materials/49592 y
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IPSIMBIX B - CIOCOOCTBYIOIIUX
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https://school.oblakoz.ru/materials/4959
6 MHororpaHHuKu 7 1
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Bexkrtopsl B
MIPOCTPAHCTBE

12
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IToBTOpEHME,
o0o0mieHue u
cUcTeMaTu3aIus

3HAHUHI

https://m.edsoo.ru/ECRMXSNM3

OBIIEE KOJIMYECTBO
YACOB 110 [TPOT'PAMME

102
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11 KJIACC

KoanuecTBo 4acoB

IleﬂTeJIbHOCTL yuurTeas ¢

DJIeKTPOHHbIE .. .
Ne H HpaKTqu yueToMm paﬁoqen
i anMeHOBaHHe Pa3/esioB U Beero Konrtpoa cxcie (uudgposbie) HpOrPAMMbI BOCHHTAHNS
TeM MPOrpaMMbl bHBIE o0pa3oBaTejbHbIE
padoThI
paﬁoTbI PeCypcChl
https://school.oblakoz = VYcranasnusars
1 AHanuTH4ecKas reoMeTpus 15 1 .ru/materials/ 495929 = popepurenbHbIe
OTHOLICHUA MG)KIIy
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3 O0BEM MHOTOTPaHHUKA 17 1 .ru/materials/ 495928 .
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IpOChO yuuTens,
https://school.oblakoz HDHBICKATE HX BHIMAHIE
4 Tena BpareHus 24 1 ru/materials/ 495929 P .
K 00Cy’K/1aeMOil Ha YpOKe
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbIE TIpaBUIIa
M300paKeHUS Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, IJI0CKOCTb,
npoctpancTtBo. OCHOBHBIE
MpaBUJIa U300paKEHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHbI OTpe3Ka
[TonsTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIOLIUECS
npsiMasi ¥ MI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexaronmecs
IJIOCKOCTH, IEPECEKAKOLIUECS
npsiMasi v IIOCKOCTh;
MOJYIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX

https://m.edsoo.ru/AHGUTWH2F
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MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX O0OBEKTOB.
CraproBasi IMarHOCTHKA

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AXCHOMBI CTCPpCOMCTPUHU U
ICPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/IDKRAG03N

https://m.edsoo.ru/ZIP3R7LQ2

10

11

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX.
CriocoOblI 3a/1aHus IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O003HaueHUs NPSAMBIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOAT YEPE3 UX
pebpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
mI0ckocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHU N
pPa3HBIMU [IBETAMH

N3o6paxenue cedeHuit
MUpaMH/JIbl, Ky0a U MPU3MBIL,
KOTOPBIE TPOXOJAT Yepe3 ux
pé6pa. Nzobpaxenue

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUEQAZ7]

https://m.edso0.ru/XT1VCSWB2
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MepecevyeHus MOJIy4YeHHBIX
IJI0CcKocTeil. PackpammmBanue
MMOCTPOSHHBIX CEUEHUN
pPa3HBIMU LIBETAMH

12

13

N3o0paxeHune cedeHmit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
nepeceyeHus MoayYeHHBIX
wiockocTeil. PackparBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3 UxX
pé6pa. Uzobpaxenue
nepeceyeHus MoayYeHHBIX
mIockocTeil. PackpammBanne
MMOCTPOEHHBIX CEUCHU I
pa3HBIMU LIBETAMHU

https://m.edsoo.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Merton cnenoB st TOCTPOCHUS
CEUEeHUU

Meron cinenoB ais MOCTPOEHUs
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Mertoa cnefoB ajist MOCTPOEHUs
ceuennii. CBOMCTBA

https://m.edsoo0.ru/1JO0ON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edso0.ru/SN3SSUSEO
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https://m.edsoo.ru/EKWHLAW84
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https://m.edsoo.ru/SN3SSU8E0

[IepECEYCHUN PSIMBIX U
IJIOCKOCTEN

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIKCh
I1arOB MTOCTPOCHHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenue ceueHuii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
1aroB MOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[ToctpoeHue ceueHuii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIHCh
I1aroB MOCTPOCHUS

https://m.edsoo.ru/JIAQJNZCX

20

[Toctpoenue ceueHuii B
nupamujie, Kyoe no Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIHCh
I1aroB MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME INIAHUMETPUU:
Teopema 0 MPONOPLUHOHATBHBIX
otpeskax. [lomooue
TPEYTOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuets! B
CEUEHUSX Ha BHIHOCHBIX

https://m.edso0.ru/TP9F3DVV1
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yeprexkax. Mcropus pazsurtus
IUTAHUMETPUH U CTEPEOMETPUN

23

24

KonrponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

BsaumHoe pacnionoxenue
IIPSIMBIX B IPOCTPAHCTBE.
CkpeuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemuBarOmMXCs
npsaMbIxX. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/EBLE09SZ1

https://m.edso0.ru/TYO90QBHKY

25

Teopema o Cyl1eCTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
IapaJuIeIbHON TaHHOU IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH
Ha TaHHOU mpsiMou. JlemMma o
MEPECEUCHUH TTapajuIeIbHBIX
MPSAMBIX [JIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbsHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapanieabHbIX
npsAMbIX. Teopema o
CKPEIMBAIOIINXCS PSAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe
npoektupoBanue. OCHOBHBIE
CBOICTBA MapajuIeIbHOTO
MIPOEKTUPOBAHUS.
N3o6paxkenune pazHbIx Guryp B
napajuieIbHON MPOEKINH

https://m.edso00.ru/03GR50WZV
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28

[lenTpanbHas npoekuus. YTomn
C COHAIIPaBJICHHBIMU
CTOpPOHAMHU. YTOJ MEXIY
HPSIMBIMU

https://m.edsoo.ru/Z5FPAGSHI

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

31

32

33

[TonsATHA: MapamuIeIbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipu3nak
[1apaJUIEIbHOCTH MIPSIMON U
mockocTu. CBoMCTBA
[1apaJUIEIbHOCTH IPSIMON U
IJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBS3aHHBIE C MMAPATIIETBHOCTHIO
MPSIMBIX U IJTIOCKOCTEH B
MIPOCTPAHCTBE

[Toctpoenue ceuenus,
MPOXOSAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTekKe U
napajuieJIbHOTO APYrou
npsAMoi. Pacuér oTHomEeHnI
[TapannensHas npoekuus,
MIPUMEHEHHUE /ISl TOCTPOCHUS
ceueHMi Kyda u

https://m.edsoo.ru/N18CU003L

https://m.edsoo.ru/2DD9X2MQ3

https://m.edsoo.ru/1P06R5839

https://m.eds00.ru/930T7FLSK
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napauienenumnena. CeorcTaa
napauieJienure1a i Mpu3Mbl

34

35

36

[TapannenpHbIE MIIIOCKOCTH.
[Ipu3Haku napajuieaIbHOCTH
JIBYX TIJIOCKOCTEM

Teopema 0 mapanienbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TaHHON
IJIOCKOCTH U CIICACTBUS U3 HEE
CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 0 MapauieIbHOCTH
MPSIMBIX MEPECEUCHUS TTPH
MEPECCUCHHUH IBYX
NapajvieIbHbIX IJIOCKOCTEH
TpeThen

https://m.edsoo.ru/QFUJAHV88

https://m.edsoo.ru/2WG4W4XNO

https://m.edso00.ru/3KIKV3ROG

37

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
napajuiebHbIMU MJIOCKOCTSIMU;
0 IIepeCceYCHUN IIPSIMOH €
IBYMsI TTapaJlJIeIbHBIMU
IIJIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpEeHue: Teopema
[Tudaropa Ha miaockocTu

https://m.edso0.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edso0.ru/Z6FNNNT5D
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40

CaoiicTBa Ky0a u
IPSIMOYTOJILHOTO
napaJuiesenuresa

https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1uiMH OTpE3KOB B
KyO€e U IpsIMOYTOJIbHOM
napajuieenuIene

https://m.edsoo.ru/FZBZVVPOEC

42

43

44

45

46

47

[leprieHAMKYIAPHOCTD NPSIMOiL
u mockoctu. [Ipnu3nak
MEPIEHIUKYISIPHOCTH MPSIMO
U TUIOCKOCTH

[lepneH UKy pHOCTD MPAMOU
u ockoctu. [Ipu3nak
MEPIEHIUKYJISIPHOCTH MIPSIMON
U TUIOCKOCTH

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYIISIPHON K
IIJIOCKOCTH

ITmockocT n
MEPIEeHIUKYIISIPHbIE UM
MpsiMbl€ B MHOTOTpaHHHUKaX

IImockoctu u
NepHeHIUKYISIPHbIE UM
MPsIMbIE B MHOTOT'PAaHHHUKAX
[lepnieHuKymsIp U HAKIIOHHAS.
[TocTpoenue nepneHauKymIsIpa
13 TOYKU HA MPSMYIO

https://m.edsoo.ru/ISFBHOGG3

https://m.edso0.ru/K38BG3I1ZH

https://m.edsoo.ru/\WF3MTS4E5

https://m.edso0.ru/OKTGKHNSI

https://m.edso00.ru/S1VIAWIW3

https://m.edsoo.ru/KIP9L4ZCX



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX

48

[lepnieHIuKyIsIp ¥ HAKJIIOHHAS.
[TocTpoenue nepneHauKymIsipa
13 TOYKU HA MPSMYIO

https://m.edsoo.ru/211TUD45PR

49

Teopema o Tpéx
NepIeHIUKYIsIpax (Ipsmas u
oOparHas)

https://m.edsoo.ru/CNE1PAIU5S

50

51

Teopema o Tpéx
nepneHuKyspax (mpsamas u
oOparHasi)

Yron mexny
CKpEUIMBAIOIUMUCS TPSIMbIMU

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/KAEHQ3EQE

52

[Touck neprieHIuKyIIpHBIX
MPSMBIX C TIOMOIIBIO
MePIEeHIUKYISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/EBYVPSMSI

53

OproronanbHoe
MIPOEKTHPOBAHNE

https://m.edsoo.ru/GP0ZX8VHE

54

55

56

ITocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUIILHON
MUPaMHJIbI C TOMOIIBIO
OPTOTOHAJIBLHON MPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.

https://m.edsoo.ru/F5ZMOA1AE

https://m.edsoo.ru/T50FUDOQOJ

https://m.edso0.ru/N77K7ZM8K
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[InockocTu cummerpuil B
MHOTI'OI'paHHHMKaxX

57

58

59

[Ipu3Hak nepneHauKyISIpHOCTH
IIPSIMOM M TUIOCKOCTH KaK
CJIEICTBHE CUMMETPUU

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacué€t paccTosinuii OT TOUKH
710 IJIOCKOCTH

HpaBI/IJ'IBHBIe MHOTI'OI'paHHHKH.

Pacué€t paccTosiHuii OT TOUKH
710 TNIOCKOCTHU

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TJISUOWZTH

60

Crioco0sl OycTUTh
NEePIEHAUKYIISPbl: CUMMETPHUS,
C/IBUT TOYKHU IO NapajiesIbHON
MpAMOit

https://m.edsoo.ru/DHFUCBWO6

61

CrBur 1o HenmapaieabHOU
IPSIMOM, U3MEHEHHE
paccTosHuI

https://m.edsoo.ru/9OANVFEQE

62

KonTponbnas padota
"B3aumHoOe pacnosioxkeHne
MPSIMBIX U INIOCKOCTEHN B
npocrpaHcrae”

https://m.edsoo.ru/JW5UZNN8J

63

IloBTOpEHME: YrOa MEXKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

https://m.edso0.ru/SKORHWDFQ



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
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64

[ToBTOpEHME: Yyrosi MexIy
CKPEILMBAIOIINMUCS IPSIMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

['eomeTpuueckue MeToabl
BBIYUCIICHHS YTJIa MEX]TY
MPSIMBIMU B MHOTOTPaHHUKAX

https://m.edsoo.ru/3U40237CK

66

67

68

69

70

71

JByrpanubiii yroj. CBONCTBO
JIMHEUHBIX YTJIOB JIBYTPAHHOTO
yria

[lepnienuKynsipHbIE
m1ockocTH. CBOMCTBA B3aUMHO
MePIEeHIUKYISIPHBIX
IUIOCKOCTEH

[Ipu3Hak neprneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MepECeUeHMs ABYX MIIOCKOCTEN
MEePIEHIUKYISPHBIX TPEThEU
IJI0CKOCTH

IIpssMOyTroNbHBIM
napasienenunes; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuieJIienuneaa

Teopema 0 nMaroHajIu
PSIMOYTOJILHOTO
napajieJIenuIea u clie/ICTBUE
n3 Heé

CrepeomeTpuueckue u
MPUKIIAJHbIE 33]a4H,

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F

https://m.edsoo.ru/K99DBNDAW

https://m.edso0.ru/EST10ADGI

https://m.edsoo.ru/4ATBYU36HZ



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
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CBsA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHHUEM IIPSAMBIX U
IIJIOCKOCTH

72

IToBTOpEHuUeE:
CKpELIUBAOIIKECS NPSAMBIE,
IapauleIIbHbIC IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOIPaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX,
PacCTOSTHUE MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTBIX CUTYaIUAX

https://m.edsoo.ru/YFWZTQREN

74

PaccrostHuEe OT TOYKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/\W5GN48EIM

75

76

77

Beruncnenue paccrosHun
MEXKIy CKPEIIUBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEPIEHUKYISIPHON IIIIOCKOCTH
TpéxrpanHslii yrom,
HEPaBEHCTBA JUIS TPEXTPAHHBIX
yrioB. Teopema Ilugaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB
IUIsL TPEXTPAHHOIO yTila
DneMeHTHI chepuiecKoit
TE€OMETPHUH: T€OIE3NUECKHE
JIUHUY Ha 3emiie

https://m.edsoo.ru/5SW9VI1IHMD

https://m.edso0.ru/3SAXGHNLQ4J

https://m.edsoo.ru/HMVTV74CP
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https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP

KonTponbnas padota "YTisl u

78 " 1 https://m.edsoo.ru/IRTWZ59YU
paccTOsSTHUS
Cucremaru3zanus 3HaHUH
79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"
IT .B :
80 1paMiLa. BHART THPAMiA 1 https://m.edso00.ru/J3R0247EQ
[TpaBuibHas mupamMuIa
I1 T
81 PH3MA. 2 PAMAT I HATJIORHAA 1 https://m.edsoo.ru/JNDHOOS8EQ
npusMsl. [IpaBuibHas npusma
[IpssMo¥t napaymenenunen,
82 MPSIMOYTOJIbHBIN 1 https://m.eds00.ru/L8803LZGS
napaiesnenumne1, Kyo
B .
83 PILYICILIE MHOTOTPAHHHIH 1 htps://m.eds00.ru/BATOMDUID
Teopema Ditnepa
Beimykiibie MHOTOTpaHHHKH.
T Ol T
84 COPEMA FIIEPa. HIPABITILHBIE 1 https://m.edso0.ru/QOMX9GA1S
U TIOJTyIpaBUJIbHbIE
MHOTOTPaHHUKHU
K 0
85 " OHTPOJIbHA pa ?Ta 1 https://m.edso0.ru/3N52B3TEM
MHororpaHHuku
1
86 OHITHE perctopa Ha 1 https://m.edsoo.ru/LRBSE3B09
TUTOCKOCTH M B TPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo0.ru/MNTSX2XL8
88 PazHocTh BekTOpOB 1 https://m.edsoo.ru/5SHBMZ1POH
89 [IpaBuiio napamnenenunena 1 https://m.edso0.ru/XS6AN7LA2
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128L R



https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR

Pa3znoxxenue BekTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JIKAIIHNX B 1 https://m.eds00.ru/U760IDCTG
OJIHOM IIJIOCKOCTH

92 CkansipHOE TIPOU3BEICHUE 1 https://m.edso00.ru/JZ46VNC71
B

93 PITHCIICHIE YT MEXIY 1 https://m.edso0.ru/IUSI96UQP
BEKTOPAMH B IIPOCTPAHCTBE
n N

94 DOCTCHIIIHE 3a1atH € 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
n N

95 POCTEMIINE 3a/ain © 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpaMHU
n .

96 POCTCHITIHE Sajtamu ¢ 1 https://m.eds00.ru/BEHWOELKS
BEKTOpaMH
n N

97 DOCTCHIIIHE 3a1atH ¢ 1 https://m.edsoo0.ru/P3W8WZZSY
BEKTOpaMHU
0600

98 ° HvleHHe 1 crcTeMatisantit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUU

99 O6o6nv1eH1/1e 1 crcTeMatisanit 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 Hrorosas KoHTpoOJIbHAsT paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 HToroBasi KOHTpOJIbHAS paboTa https://m.eds00.ru/X3ZG8A6S0O
0600

102 © HvIeHHe 1 CHCTEMATHSAHHA 1 https://m.eds00.ru/931AWXEK1
3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME



https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoapirie  Ipaxruteckue u3y4eHusi  o0pa3oBaTejbHbIC PeCypChI
padoThI padoThI

IToBTOpEHME TEMBI

1 "KoopauHnatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
MJIOCKOCTH M B IPOCTpaHCTBE"
[ToBTOpEHHE TEMBI

2 "CkansipHO€ IPOU3BEICHHE 1 https://m.eds00.ru/M6JO60NJ7
BEKTOpOB"
[ToBTOpEHHE TEMBI

3 "BeluncieHue yria Mexy 1 https://m.eds00.ru/55KY41LVG
BEKTOpaMH B IPOCTpaHCTBE"
IToBTOpEHME TEMBI

4 "VpaBHEeHHE MIPSIMOMH, 1 https://m.edsoo.ru/U20HPUS6W
MPOXOJSIIEH yepe3 ABE TOUKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/VYIH8TERW
IUIOCKOCTH B OTPE3Kax
BxoaHoi KOHTPOJIB.

6 ¥/PaBHEHHE [I0CKOCTH, 1 https://m.eds00.ru/541910WGX
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM

8 JluHCiiieIe HepageHCTEa, 1 https://m.eds00.ru/S4EQ7JQBE

JIMHEHOE IMporpaMMHUpOBaHUC



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E

JInneliHbIe HEPABEHCTBA,
JMHENHOE IPOrpaMMHUPOBaHUE

https://m.edsoo.ru/VPKWBB4AA

10

11

12

13

AHaIUTHYECKUE METOIBI
pacyéra yria Mexy IpsMbIMH
B MHOT'OTpaHHUKAaX

AHaJIUTHYECKHUE METOIBI
pacuéra yria Mexay
MJIOCKOCTSIMU B
MHOTOI'PaHHHUKAX

®dopmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpJMHATax

Haxoxnenue paCCTOﬂHI/Iﬁ oT
TOYKH OO0 IINIOCKOCTH B KY6e

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIA5S

https://m.edsoo0.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

14

Haxoxnenue paccrostHuii OT
TOYKH JI0 TJIOCKOCTHU B
IIPaBUJIBHON IIUPAMUJIE

https://m.edsoo.ru/UZ15UU37F

15

16

KonrtponsHas pabora
"AHanutuyeckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHAApPTHBIC MHOTOT'PAHHUKN

https://m.edso0.ru/SNGI1GHFM

https://m.edsoo0.ru/219603NHQ

17

CeueHust MHOTOTPAHHUKOB:
METO/I CJIEOB

https://m.edsoo.ru/52XG02J5B

18

CeueHust MHOTOTPAHHUKOB:
CTaH,I[apTHI)IC IIJIOCKOCTH,
nepecequHﬂ prlMI)IX nu
IIOCKOCTEHN

https://m.eds00.ru/CUP7TCPXQ



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ

19

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: MapajuleibHble
CeUeHMsI

https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IPsIMBIE U
IJIOCKOCTH: PacU€T
OTHOLIEHUI

https://m.edsoo.ru/O71ROIJFI

21

22

23

24

[TapannensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

[lepnieHauKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIIECHIUKYJISPHBIX
IIJIOCKOCTEN U NPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

[TepnieniuKynspHbIE NPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
HepHeHINKyIIpax
[TepneniuKynspHbIE NIPSIMBIE U
IUIOCKOCTH: BBIYMCIICHHUS JAJTMH
B MHOT'OI'paHHHMKax

https://m.edsoo.ru/26EPTM74A

https://m.edso0.ru/YQUVT6EVZX

https://m.edso0.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAieH, COOOpaxeHus
mog00ust

https://m.edsoo.ru/FDRZ09G4X

26

IToBTOpEHME: MIIOIIAAN
MHOTOYTOJIbHUKOB, ()OPMYJIbI
JUTS TUTOTIA/IeH, cooOpaxeHus
noao0us

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



https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTrOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI
JUIs TUIOINAAeH, cooOpaxeHus
monoous

https://m.edsoo.ru/HWHVFENLOO

28

ITmomanu ceuenmi
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsT

https://m.edsoo.ru/X2HRM9HD4

29

ITmomanu ceuennit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

https://m.edsoo.ru/SH4ELYING6

30

KontponsHas padora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

https://m.edsoo.ru/S§UW1WWV1

31

32

33

34

0O0bBéM Tena. O0beEM
PSAMOYTOJIBHOTO
napaJiesenune/a

3anauun 00 yABOEHHH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaJenenuneaa

[Ipuknagneie 3agauu,
CBSI3aHHBIC C BEIUUCICHUEM

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edso0.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G



https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G

00BEMa NPSIMOYTOJILHOTO
napaJuleenuneaa

35

36

O06BEM psAMON TIPU3MBI
CrepeoMeTpHyecKue 331499,
CBSI3aHHBIC C BBIYHCICHUEM
00BEMOB NPSMOIT IPU3MBI

https://m.edsoo.ru/8AILOYHYJ

https://m.edsoo.ru/1ID8HV54A9

37

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPAMOit
MIPU3MBI

https://m.edsoo.ru/QI'YC4F81U

38

Brruncienne o0bEMOB TeI €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. OObEM HaKIIOHHON
TIPU3MBI

https://m.edsoo.ru/ON585060H

39

40

41

Brrancnenue 006EMOB TeI ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM NUpaMuIbl

®opmyna 00bEMa MUPaAMUIBIL.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
¢ o0TUM yTIIOM

dopmyna 00bEMa MUPaAMUIBL.
OTtHoleHNEe 00HEMOB MTUPAMHU/T
¢ 00LIUM yTJIOM

https://m.edsoo.ru/2CJLCMKS8N

https://m.edsoo.ru/AL3PODC9E

https://m.edso00.ru/SGOOAJRNY

42

CrepeomeTpuiecKue 3a1a4,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

https://m.edsoo.ru/7TR8RHWO7

43

CrepeomeTpuiecKue 3a1aq,
CBSI3aHHBIE C 00BEMAMU
TTUPAMH/TBI

https://m.eds00.ru/SF480DTS6



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6

44

[IpuxitagHble 3a1a4m 10 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00bEMOM HAKJIOHHOHN TIPU3MBI

https://m.edso00.ru/9SF60YYVX

45

[IpuxitagHblie 3a1a4m 10 TeMe
"O0BEMBI TEN", CBI3aHHBIE C
00BEMOM MTUPaAMU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

47

[Ipumenenne 0ObEMOB.
Brrancnenue paccTossHUS 10
TUIOCKOCTH

KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/I39CX03CP

https://m.edsoo.ru/XNWZSSJ7P

48

Hunusapuaeckas
MOBEPXHOCTh, 00pa3yoIre
HUJIUHIPUYECKOU
MOBEPXHOCTHU

https://m.edsoo.ru/7DHKEHEG6

49

umuaap. Ipamoit kpyrosou
uwHap. [nomans
MOBEPXHOCTH LIWJINHIPA

https://m.edsoo.ru/MAVW4KY55

50

51

52

Konnueckas noBEpXHOCTb,
00pa3yroIire KOHHIEeCKOM
nosepxHoctu. Konyc

Ceuenne KoHyca INIOCKOCTHIO,
napaieIbHOM IIOCKOCTH
OCHOBAHU

Y ceu€HHBIN KOHYC.

N306paskeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/9VKWVDCTE



https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE

53

TTnomwans 00x0BOI
MIOBEPXHOCTH M MOJHOM
IIOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4ANE

54

[Tnomaae 6okoBOM
MMOBEPXHOCTHU U MOJHOU
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NFAUE3KJ

55

56

57

CrepeomeTpruecKkue 3aJauu Ha
JI0Ka3aTeJIbCTBO U
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHUM [UIMHIpPA, KOHyCa

CrepeomeTpuueckue 3aJauu Ha
JI0Ka3aTeJIbCTBO U
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHUM [UIMHIpPA, KOHyCa

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C LIWJIMHJIPOM

https://m.edsoo0.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W

https://m.eds00.ru/3429Z1L HT5

58

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C LIUIUHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocTeio. Kacanue mapa u
cepsl TIOCKOCThI0. Bua u
u300pakeHue mapa

[lepeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300pakeHue mapa

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFBNB5ZS0

https://m.edsoo.ru/M6WK9K950



https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O

62

Ypasaenue chepsl. [Lnomans
chepsl 1 e€ yacTeit

https://m.edsoo.ru/U8G24B0O8H

63

64

65

66

67

68

Cummerpus chepsl 1 mapa

CrepeoMeTpHUECKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

CrepeomeTpuueckue 3aJauu Ha
JI0Ka3aTesIbCTBO U
BBIYKCIIEHUE, CBSI3aHHBIE CO
cdepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

[TpuknamHbIe 33124,
CBsI3aHHBIE CO chepoit U
1apoM

[ToBTOpEHME: OKPYKHOCTh Ha
IIJIOCKOCTH, BEIYMCIIEHUS B
OKPY>KHOCTH, CTaH/IapTHBIC
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalCHusA U MHOT'OI'PaHHUKOB

https://m.edsoo.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo0.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9J]

https://m.edsoo.ru/EJ20DAVE]

https://m.edso0.ru/LE7933LXX

69

70

3agaun o Teme "Tena u
MTOBEPXHOCTHU BpaunieHus"
3amauu no Teme "Tena n
MOBEPXHOCTHU BpanieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9



https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9

71

KontponsHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/33W222M63

72

73

74

O0béMm unuaIpa. Teopema 06
00BbEME MPSAMOT0 LHUITUHIPA
Brruuciienne 00bEMOB Tel ¢
MIOMOIIIBIO OTIPENIETIEHHOTO
unterpana. O0bEM KoHyca

[Tnomaan OOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa

https://m.edso0.ru/1ZN2S6ZMO

https://m.edso0.ru/ACTOMFMVE

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTpuyiecKkue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMH/IPA, KOHYCA

https://m.edsoo.ru/709VJYPSC

76

77

[TpuknaaHbIe 3a0a4u 110 TEME
"OO0BEMBI U ILUIOLIAIN
noBepxHocrel Ten"

O0OBEM 1m1apa 1 MapoBOro
cekropa. Teopema 06 00BEME
mapa. [nomans coepsl.
CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB 11apa, IIAPOBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

https://m.edso0.ru/QXEA9GPVB

https://m.edsoo.ru/\VV6ONBVZX

78

[IpuknanHble 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM T1apa U TIIOIIAIBIO
chepbl. COOTHOIICHUST MEKTY
IJTOMIAASIMU TTOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TEI

https://m.edsoo.ru/EZHIGRUEJ]



https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ

79

80

81

ITomo6HEbIe Tena B
npocTpaHcTse. M3aMeHneHnue
00béMa 1pu o000 H.
CrepeoMeTpHUYECKUE 3a/1a4H,
CBSI3aHHBIE C BBIYMCIIEHUEM
00BEMOB Tell U IIomanci
MTOBEPXHOCTEU

KoHnTtpoinbHas padota
"[Lnomiaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

JIBM>KEHUs MPOCTPaHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHCTBO (uryp. Oduue
CBOMCTBA JIBWXCHUHN

https://m.edsoo.ru/H24188MKQ

https://m.edso0.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YWG6NA

82

Buasl nemkxennii:
NapaJIeIbHBIN MEPEHOC,
LEHTpAJIbHAS CUMMETPUS,
3epKaJIbHAst CUMMETPHS,
IIOBOPOT BOKPYT IIPAMOU

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanus mopoowus.
[Ipsmas u cdhepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

85

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KonTponbHas padora
"BekTops!l B mpocTpaHcTBe"

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

86

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HAaHHMM:

https://m.edsoo.ru/IHVB2NZH9



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

"IlapanienbHOCTb NPSMBIX U
IJIOCKOCTEH B TpoCTpaHCcTBE"

87

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CHUCTeMaTU3alrs 3HAHUM:
"BekTopsbl B mpocTpaHcTse"

https://m.edsoo.ru/AQEFPERJO

88

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63

89

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHUCTeMaTU3alrs 3HAHUI:
"O6beM MHOTrOrpaHHuka"

https://m.edsoo.ru/B85S7VDTC

90

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 kmaccos,
CHUCTeMaTU3alys 3HAHUI:
"O6beM MHOTOrpaHHUKa"

https://m.edsoo.ru/AJX4CDP5I

91

O6o06matomiee moBTopenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHWM:
"IInouiaay MOBEPXHOCTH U
00BEMBI KpyTIIbIX Ten"

https://m.edsoo.ru/H2ZABPRXO



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO

92

93

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"ILnomiaay moBepXHOCTU U
00BEMBI KpyTIbIX TEN"

Htorosast kKoHTpoJIbHAs paboTa

https://m.edsoo.ru/JG1DJ50NK

https://m.edsoo.ru/GXZMP89GD

94

95

Wrorosas koHTpoJsibHasA paboTa

IToBTOpEHME, 0000IICHUE 1
CHUCTEMAaTHU3alMA 3HAHUI

https://m.edsoo0.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4 XL

96

Hcropus pazsurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazsurus
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

https://m.edsoo.ru/8ZKNMYF03

98

Hcropus pazsurus
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edso00.ru/41X3XKQOG

99

Hcropus pa3Butns
CTEpPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX

https://m.edsoo.ru/4APGHOJY AH



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

HWHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

100

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pazsurus
CTEPEOMETPUU KAK HAYKU U €€
pOb B pa3BUTUU COBPEMEHHBIX
VH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsurus
CTEpPEOMETPHH KaK HAYKH U €€
pOib B pa3BUTUU COBPEMEHHBIX
VH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MaPAJUIEIbHOCTh W MEPHEHIUKYJIAPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKeHHE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHUSMH: JABYT'PAaHHBIN YTOJI, TPaHH IBYTPAHHOTO yTJa,
7.5 pedpo ABYrpaHHOTrO yriia, JUHEHHBIA yroi ABYIPaHHOTO yria, rpajycHast
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPAaHHHMK, BBIMYKJIBIA W HEBBITYKJIbIHA
' MHOT'OT'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBHJIbHBIH MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (MHMpamujia, MpU3Ma,
' NpSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TIPU3MBI,
napaJiesIenue bl)
79 OnepupoBaTh MOHSATHSIMH: ceKymiast IJI0CKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METO/I CIIC/IOB
CTpouTh CEYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (pUTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXIEHHUE TEOMETPUIECKUX BEIHUYUH IO 0Opa3nam
WIA aJIrOPUTMaM, IPUMEHSS U3BECTHBIC AHAJIUTUYECKHE METOJbl IPH
7.12 pEeLICHUH CTaHAAPTHBIX MaTeMaTU4YeCKMX 3aJad Ha BBbIYMCICHHE
pacCTOSAHUN MEXIy JBYMsSI TOYKAaMH, OT TOYKU JIO0 MPSMOU, OT TOUKHJIO
TUIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemiate 3a1aun Ha HaxOXIE€HUE F€OMETPUUECKUX BEIMUYUH 10 0Opa3nam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH




peICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, NIBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MOBEPXHOCTEH, o0BEMamMu 0TI00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSATUSMU: CHMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCJIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensaTh mpocTellne MNpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITMOHHBIC CUCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKIX 3a]1ad
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKU3HU, Paclio3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpuMeHsITh MOTy4YeHHBIE 3HAHUS Ha MTPAKTUKE: aHATU3UPOBATh PealbHBIC
CUTYallUU ¥ IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MMOUCKA PEIICHUS
MaTeMaTHuecku  cHOpMyIHpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 pealibHble CUTYyalldd Ha SI3bIKE T€OMETPHUH, MCCIEOBATh MOCTPOCHHBIE
MOJICJTH C UCTIOJIb30BAHNEM I'€OMETPHUSCKUX MTOHITHIA M TEOPEM, aIlapara
anreOphl, pemaTh MPAKTUYECKHE 3aJavd, CBSI3aHHBIC C HaXOXICHHEM
TEOMETPHUSCKUX BEIIMINH
11 KUIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHSAMU: IIWIHHIPHYECKAs TOBEPXHOCTh, 00pa3yromiue
6.1 [IWIHHJIPAYECKON TMOBEPXHOCTH, IHJIUHAP, KOHWYECKas ITOBEPXHOCTD,
' oOpasymomme KOHHYECKOHM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh TMOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTa CErMEHTa, LIApOBOM CIIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
IIapOBOTO CJ10s, LIAPOBON CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTEHW TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
MOAOOHBIX TEN

6.9

N300paxkaTh n3ydaeMble (QUTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKHME 4YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aaa4, IPEAnoJaratommux HECKOJbKO MIaroB pCeHICHUs, €CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKApTOBBI KOOPAMHATHI B TPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE TNPOU3BEIAECHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOPOB U INPOU3BEACHHE BEKTOpAa Ha YHUCIO, yTOJ
MEX/1y BEKTOpaMHU, CKaJSpHOE MPOU3BEACHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

Pemate mpocreiiimme reoMmeTpuueckue 3aa4i Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemrate 3amaun Ha [JOKa3aTElIhbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHN M
HaXO0XIACHUC T'COMCTPHUIYCCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeWIIME IIPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKHUX 33124

6.22

6.23

IIpuBOoaUTE MpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTyUYEHHBIC 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh peasibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CUTYyalluu Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TE€OpeM, annapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHHUEM
T€OMETPUYECKUX BEITUUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

1.2

7.3

7.4

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarolIUecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmbie. llapamienbHocTs HpsAMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MAPAJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajlieibHble TUIOCKOCTH, CBOMCTBA MapalIeIbHBIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJienenumnes, moCTPOeHUe CeUeHu

HepHeHZ[I/IKy.]UIpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMCPICHIAUKYIAPHBIC MPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TapAIJIEIbHBIE U MEPIIEHIUKYJIISIPHBIE K TUIOCKOCTH, IPU3HAK
MEePHIEHIUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBIN
yTOJ1, JUHEHUHBINA YToJl IBYIpaHHOro yria. [leprneHiuKyisp u HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX MeprEeHANKYIIpax

IlonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHHUKA, BBIIYKJIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: Nn-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMas U HAKJIOHHAs MPHU3MBI, OOKOBasl U
MIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMoOyroiapHbIN Napajuieaenunes
u ero cpoiictBa. [Iupamuaa: N-yronbHas nupaMuja, TpaH! U OCHOBaHUE MUPAMUIBbI,
O0KOBas U IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUiIbHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJbHAS MUpaMUa U MPaBUIbHBIN TeTpasp, Kyo. [IpencraBienue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOH, MIIOCKOCTH.
DOneMeHThl CUMMETPUM B  [HpaMHAax, MapajuleJienuIenax, I[paBUIIbHBIX
MHOT'OTPaHHHUKAX

7.6

Borunicnenue 31€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [liomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAb




OCHOBAHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsAMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamupsl. [Tonstue 06 06béMe. OObEM MHUpPaMUIbl, IPU3MBI

1.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yroIIye MINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlMmuHAp: OoCHOBaHUSA M OOKOBas MOBEPXHOCTb,
o0pa3yromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolie KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BepIINHA, 00pa3yromas
1 OCh, TUIONIA]Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, AMaMeTp, II01aab MoBepXHOCTH cheprl. Bzaumuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHne TN BpalleHus Ha IJIOCKOCTH. Pa3BépTka mumHapa u KOHyca
KomOuHanuu Tten BpalleHWs U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OINMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSMOYTOJBHOTO Napaijenenunena M cieactBus u3 He€. OOBEM LUIMH/pA,
KoHyca. O0BEM 11apa u miomaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXIy  IUIOMIAISIMU
MOBEpXHOCTEN, 00BEMaMH MOAOOHBIX TET

Ceuenust mMaMHIpa (MapayuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapajuiebHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPUIMHY ), CEUEHHs 11apa

BCKTOp Ha THJIOCKOCTH W B IPOCTPAHCTBE. CrnoxxeHrHe M BBIUMTAHHE BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

IIpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
IIpocreiimue 3amaun B KOOpAMHATaXx. YTroil MexIy Bekropamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIIEHUE YITIOB MEXKAY NPSMBIMU U INIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3aady;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W IPOTUBOMNOJIOXKHOE YTBEPXKAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTENbHBIE PpACCYXKIACHHWS IpU PpEUICHMM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO, OIEPALMMU HaJ
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armnapar JJIs OIUMCaHUs PEAIbHBIX IIPOLIECCOB U ABJIICHUM U NIPU PEILICHUU
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HAaTypajbHOE YUCIIO, LIEJ0€ YHUCIIO,
CTETIeHb C IIEJTBIM ToKa3aTeeM, KOPEeHb HaTypaIbHOW CTETNEHH, CTEIICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
NPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJMYJIO, PAallMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
ob1mee kpaTHoe, anroput™ EBKimaa npu pemeHnn 3amaad; 3HaKOMCTBO €
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEeHsMHU U JiorapudmMamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMEeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpula 2X2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HX CUCTEMBl; YMEHHUE OIEPUPOBATh
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; INPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIHMU Ha IPOMEXYTKE, HeIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUM, 1epBasi ¥ BTOpasi MPou3BoAHAs (YyHKIUU, T€OMETPUUECKUI 1
¢u3nveckuif CMBICI TPOM3BOJIHON, IMEepBOOOpa3Hasi, OMNpeAeIEHHbIH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIM, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJIUTh HauWOOJbIINE W HAMMEHBIIWE 3HAuCHUsS (DYHKIUH; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
pelleHUs] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBaTh MNOHATHAMU: Trpaduk (GYHKIMH, OOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTpOUTH TpauKH U3yYEHHBIX (YHKIMN, BBHIIOIHATH MPEoOpa3OBaHHA
rpaduKoB (PyHKIHUH, HCIOIb30BATH I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpaduKu (pyHKIUIA AJ1s1 pereHus
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, 0 U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJ00HOCTh PE3yJIbTAaTOB; YMEHUE MOJEINPOBATh
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh NOHATHAMU: CpeiHee apudMeTHuecKoe, MearaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHHE H3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA peaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIISTH
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)UueCKH NCCIET0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeMBaHUS M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIy4aHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXEHUS BEpOSTHOCTEH, (OpMyIy IOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (HaKTHI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OXHMJAHUE, NUCIEPCHS MU CTaHIApPTHOE OTKIIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IIPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pacCy>KICHUS JUIsl pelIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIUIA, IIIOCKUH  YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY HPSIMOM M IJIOCKOCTBIO, YTrOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTAMH; YMEHHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, LMIMHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LMJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpPEACICHHUS U3yYyaeMbIX (PUTYp, BBIIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBEpraTh MX; yMEHHE TPOBOAMWTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATHUSMHU: JIBWKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIOIBb30BATh T'€OMETPUYECKHUE OTHOIICHHS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FT€OMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, IUiomanab, 0O0BEM, IJIOMIANb MOBEPXHOCTH), HCHOIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BEMOB MOJI00OHBIX QUTYp
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YMeH#ne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YIOJd MEXIY
BEKTOpaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh MOAXONAIIMNA METOA MU PpeIICHUs 33a/1a4H,
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIAHBIX U
OOIIIECTBEHHBIX ~TPOLIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIPUMEPBl  MATEMAaTU4YECKUX OTKPBITMM POCCHMCKOM W  MHPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOW CcTeeHu. J{eficTBHS ¢ apu(MeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTapU(MbI

JlelicTBuTenbHble uncna. ApupMmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 IToka3zaTenbHble U JOrapuPMHUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTenb MaTPHUIIhI
3 OyHKINU U TpaPuKH




Oyukmwms, crocoOwl 3amanus Gyukuuu. ['paduk Gyakuuu. B3ammao oOparHbIE

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTku  3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas nporpeccun. @opmyia CIoKHBIX MPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena 1 MOBEPXHOCTH BPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

e Maremaruka: anredpa 1 Hayajla MaTeMaTHUECKOIo aHain3a, reomerpusd. 10-11
KJIACCBI: YUeOHUK IJIs1 0011e00pa30BaTeIbHBIX OPraHU3AIHiA: 0a30BbIH U
yriryosienasiid ypoBan/ 1IILA. Anmumos, FO.M. Konsrun, M.B. Tkauépa, H.E.
®énoposa, M.U. lllabynun; 13-e uzganue; M.: IlpocBenienue.

e MaremaTuka: anredpa 1 Hadyajaa MaTeMaTHYECKOT0 aHAIIN3a, TeoMeTpus. [ eomeTpus,
10-11 xnaccel: yueOHUK 17151 0011e00pa3oBaTeIbHBIX OPraHU3aluii: 0a30BbIN U
yriay6nenssiii yposuy; JI.C Aranacsas., B.®. byrysos, C.b. Kagomues u np., M.:
[Ipoceemnienue.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

* T'eomerpus: 10 kmacc: 6a30BbIi M yriayOJICHHBIH YPOBHHU; TUIAKTHYECKHUE MaTEpPHAIIBL:
yueOHoe mocobue; b.I'. 3uB; 4-¢ u3nanue, crep.; M.: [IpocBemnieHue.
» T'eomerpusi: 11 kiacc: 6a30BbIil M YIiyOJICHHBIH YPOBHHU; MUIAKTUYECKAE MaTCPHAIIBI:
yueoHoe mocobue; b.I'. 3uB; 4-¢ u3nanue, crep.; M.: [IpocBemnieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://school.oblakoz.ru
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-11-klass
bubnuoreka IIOK



https://school.oblakoz.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-11-klass

