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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTtpus sBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TakK Kak oOOecleunBaeT BO3MOXKHOCTb W3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH M MPEIMETOB T'YMaHHTApHOTO IUKJIA.
[TockonbKy TOrHYECKOe MBILUIEHUE, (POPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
NOHATUWHBIX OCHOB TI'€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JJIOTUYECKUX YTBEPKICHUM NP PELICHUN T€OMETPUYECKHX 3a/1a4, YMEHUE
BBIJIBUTaThb W OIPOBEPraTb THIIOTE3bl HEIOCPEACTBEHHO HCIIOIB3YIOTCA IpU
pEIICHUH 3a]]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3aJ1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00YyUYarOMUXCsl IPU U3YyUEHUN
reOMETpUN 4Yepe3 00ecleueHrne BO3MOXKHOCTH NMPHUOOPETEHUS] M HCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUMN, CIEIIM(PUIHBIX TEOMETPUH,
¥ HEOOXOIUMBIX /ISl YCIEHIHOTO MpodheCcCHuOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBIMM 3a7jayaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PacIIUPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHre NpeiCTaBICHUS O T€OMETPUN KaK 4YaCTU MHUPOBOW KYyJIbTYPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

(opMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJEIAX, IMO3BOJIONIMX OIKCBHIBATH M M3Yy4aTb
pa3HbIE SABICHUS OKPYKAIOLIEro MUpa, 3HaHUE IIOHATUHNHOTO amnmapara o pasaeiny
«CrepeoMeTpusi» yueOHOT0 Kypca reOMEeTpHUH;

dbopMHpOBaHHE  yYMEHHMS  BJIAAE€Tb  OCHOBHBIMM  TMOHSATUSAMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
GopMy U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1a4;

dbopMHUpOBaHKE YMEHHS paCllO3HABaTh HA YepTEkKax, MOACIIX U B pealbHOM
MHpE MHOTOTPaHHUKH M Te€ja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJIEIH;

(¢opMupoBaHrHE MOHHMAHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHUs
MaTEMaTUYECKUX TeOopuil, GOpMUpPOBaAHUE MOHUMAHUS POJIM AKCMOMATHUKU TpU
IIPOBEJACHUY PACCYKICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pelIeHns], YMEHHS UX IPUMEHSATh, IPOBOJNUTH 10KA3aTEJIbHBIE PACCYKACHUS B XO/I€
pelIeHnsT CTepEOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEPIKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHMU MAaTEMATUYECKUX YTBEPKIACHUM U POJIM AKCUOMATUKU B MPOBEJICHUN
JNENYKTUBHBIX PACCyKIACHUM;



pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTYyalbHbIX M TBOPYECKHUX
CIOCOOHOCTEN 00yYarouumxcsi, M03HABATENIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIILICHUS, THTEPECA K U3YUYCHHUIO T€OMETPUH;

(dopmupoBaHre (PYHKIIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHUSI PACloO3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyUYEHUU APYTHX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJIEIMPOBAHUSl PEAJbHBIX CHUTYallMi, WCCIENOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIPETANH MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xknaccax sBusawoTcs: «lIpsiMble HW IMIOCKOCTU B  MNPOCTPAHCTBE,
«MHororpanHukm», «Tena  BpameHus», «BeKkToppl W  KOOpPAUHATBHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHMEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM ypOBHE OOy4YeHUsS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMUECKMX YMEHHMH  pachpenensieTcs He  TOJBKO 10
COJIepKaTeNbHBIM JIMHUSAM, HO | TI0 rojgam obyueHus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHHsI DenepanbHON paboueit
IPOrpaMMBbl, paclpeleEHHBIM IO TojaaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITUAIBHBIM BOIIPOCAM 00yYarouecs
oOpamjaJiuchb ~ HEOJTHOKPAaTHO. ITO  TO3BOJSIET OpPraHUW30BAaTh  OBJIAJICHUE
F€OMETPUUYECKUMU MOHSATUSIMU U HaBBIKAMHU TOCIIEIOBATEIIBHO U MOCTYIATENIBHO, C
coOJ0/IeHreM MPUHIIMITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YyUYaloIMUXCs, PACIIUpss U yriayOmsis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yYEHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE NO3BOJISIET:

co3gath ycinoBus s guddepeHnmmanuvi  OOy4eHHs, TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOTpaMM, OOECHeUUuTh YIIIyOJIEHHOE
U3y4YeHHUE T€OMETPHUH KaK COCTaBJIsitolIel yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOAOJKEHUIO HW3YUYECHHS MaTeMaTHUKH C
yaéToM BBIOOpa Oymymielr mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poeccroHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHOoro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HeJIeJI0).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonokeHue NpsAMBIX B IIPOCTPAHCTBE: IIEpPECEKaroLIrecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IPSIMBIE B POCTPAHCTBE, MaPaJLIEIIbHOCTD TPEX MPSIMBIX, NAPATUIEIbHOCTD IPSIMOU
u 1iockoctu. [lapamienbHoe W LEHTpaJbHOE MPOSKTUPOBAHUE, N300pa’KeHUe
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
POCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapajulelienuIie],
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIICHAUKYJIPHON IJIOCKOCTH. OpTroronaneHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOI1 10 TNTIOCKOCTH, MPOEKUHUs (PUTYphI HA TIIOCKOCTh. [lepnenauKyIsipHOCTh
IJIOCKOCTEMN: NMPHU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHAUKYJISIPAX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKHUX YIJI0B MHOTOTpaHHOTro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, IpsMas 1 HaKJIOHHas IPU3Mbl, OOKOBasi U MOJHAS OBEPXHOCTh MPU3MBI.
[Tapamutenenurnen, npssMOYTOIbHBIN MTapaAJUIEIECIUNE U €T0 cBoMcTBa. KpaTuaimme
NyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronbHas nupaMmua, NpaBUiibHas U yCeuEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbI.
[IpaBuibHBIE MHOTOIPAHHUKHM: NPaBUJIBbHAS NPU3MAa W IpPaBWIbHAsA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MPaBUIIBHBIN TETpadIp, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOIOTPAHHUKAX: OKTadAp, NOAEKA3IP U UKOCABIP.

Briunciienre 37€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, yTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
TUIONIAh OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Mpu3Msl. [Iomaas
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUEHHON NTUPAMUBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CUMMETPUS
napajuiejenunea, CUMMETPUS NPABWIbHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I[€HCTBUS ¢ BEKTOPaMHU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXCHHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekropamu. CKanspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonsATHA: ULUIMHApPUYECKAs TOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, OOpasymoliue IMoBepxHocTeld. Tena BpaleHus:
LWINHJP, KOHYC, YCEUEHHBII KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTejabHas IUIOCKOCTh K chepe. M3o0paxxeHue Ten BpallleHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6béMm. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Mapajienenunena M cienctsus u3 He€. OO0bEM npsaMod U
HAKJIOHHOW MPU3MBI, LWJIWHpA, TUpaMHUIbl U KoHyca. O0BEM mIapa U MapoBOTO
CerMeHTa.

KomOnHanuu Ten BpaimieHus W MHOrorpaHHukoB. [lpu3ma, BnucaHHas B
IWIMHApP, ONUCaHHas oKojo IwiuHapa. Ilepeceuenne cdeppl u mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbro. [IoHATHE MHOTrOrpaHHUKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpAIlICHMS.



[Tmomanes MOBEpXHOCTH IUJIMHJpA, KOHYyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BpPAIlllCHUS: CEUEHUS [UIUHAPA
(mapayiyieIbHO W MEPIEHAUKYISIPHO OCH), CCEYCHHUs KOHyca (TmapajuielibHbIe
OCHOBAHHUIO M MPOXOIAIINE YePe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEN0B, METOJl BHYTPEHHErO MPOECKTUPOBAHUSA, METOJI NIEPEHOCA
CEKYLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOro yMHOXeHUA. [IpsiMoyrosibHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN TEOMETPUIECKUX 3a1a4.

JIBUKeHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsST W paBEHCTBO (Quryp.
OOuue cBoMcTBa JBW)XEHUW. Bunbl JABUXKEHUN: MapaulebHBIM IMEpeHoc,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT IMPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXKJAHCKOHN MO3UIMH 00YYaroIIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MpOUELYp
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICI0OBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue JeicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHIATHSIMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, yCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK Kiaccu(UKanuu,
OCHOBAaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpHUHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KiIaccUUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS A
KJIaccu(pUKaIuu;

e CBOOOJHO OMNEpUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napajuiesibHOE, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUST UTYD
Ha MJIOCKOCTH;

e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB PA3JIMUHBIMU METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTpaHHUKOB  (TIpu3Ma,
nUpamMuIa), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOUICHUH H
HaxXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IIpU PEIICHUH MaTeMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh TMPOCTEHIINE MPOTrpaMMHBIE CpEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPa30OBbIBATH U UHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
yepTeKax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEaJbHbIC CUTYallMM, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mporiecce IMOMCKa pelieHus MaTeMaThudeckd  cPopMyTupoBaHHOU
npoOIeMBbI, MOAEITUPOBATh pEajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MpPakTUYECKHUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh NpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'ECOMETPUHU Kak
COCTaBHOW YacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyvaromuics HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoluIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHUN H
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh OJy4YCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHATM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3yUYEHHBIC IOHSTHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTHYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyallUH Ha
SI3bIKE TEOMETPUH, UCCIE0BATH OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
T€OMETPUYECKUX TOHATAA © TEOpeM, armaparta aireOphl, peraTh
NPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKHUX
BEJINYVH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne

HaumenoBanue pa3aeioB u

KoaunuecTBo yacoB

DJIeKTpPOHHbIe (HH(POBHIE)

n/m | TeM MPOrpamMMmbl Bcero KonTtpoabHbie o0pa3oBaTe/ibHbIE PeCypChl
padoThbI
1 BBeneHue B cTEpEOMETPUIO 23 1
2 B3anmuoe pacnonoxxenue 6 1
MPsIMBIX B POCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U 8
IUIOCKOCTE# B IPOCTPAHCTBE
4 [leprieHANKYASIPHOCTH 25
IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE
5 YTIIbl U pacCTOSHUS 16 1
6 MHOTOrpaHHUKHU 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 [ToBTOpeHue, 06001IIeHUE U 5 2
cUCTeMaTH3aIus 3HaHWI
OBLIEE KOJIMYECTBO YACOB 102 6
110 ITPOI'PAMME




11 KITACC

Ne HaumenoBanue
n/m | pa3aejoB M TeM
NMPOrpamMmbl

KoJsunuyecTBo 4acoB

Bcero

KonTpoabnbie
padoThI

DJIeKTpPOHHbIe (LM(ppOBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

1 AHanuTnyeckas
reoOMeTpHsI

15

2 IToBTOpEHuUE,
000011IeHE N
cucTeMaTtu3alus
3HAHUI

15

3 O0BéM

MHOTI'Or'paHHHKa

17

4 Tena BpaleHus

24

5 ITmomraan
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX TEIT

6 JBW>KeHUS

7 [ToBTOpEHHE,
00001eHNe 1
cucTeMaTtu3anus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero KonTpoJbubie
padoTbl

Jara
HU3yYeHUs

DJIeKTPOHHbIEe HH(POBBIE
o0pa3oBaTe/IbHbIC PeCypPChI

OcHOBHBIE TIpaBUIIA
M300paKeHHsI Ha PUCYHKE
IUIOCKOCTH, MapajuieIbHbIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://m.edsoo.rt/FOMGVRWHE

[TonsiTus crepeoMeTpun:
TOYKa, MpsiMasi, IMIOCKOCTh,
npocTpancTBo. OCHOBHBIE
npaBuiia n300paskeHust Ha
PHUCYHKE IJIOCKOCTH,
napauIeIbHBIX TPSIMBIX
(0Tpe3KOB), cepeIMHBI OTPE3KA

https://m.edsoo.ru/SECB310PZ

IlonsTHsA: epecekaromuecs
IUIOCKOCTH, NTEPECEKAIONINECS
IpsiMasi U IJI0CKOCTb;
IOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

IlonsTHA: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIOIINECS
npsamasd 1 mjioCKOCThb,
HOJIyTIPOCTPAHCTBO

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

MHoOrorpaHHukKkH,
n300pakeHre NPOCTEHIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHoOrorpaHHukKkH,
HU300paKeHHE MPOCTEHIITNX
IIPOCTPAHCTBEHHBIX (DUTYD,

https://m.edsoo.ru/88UACES2Y



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y

HECYIIECTBYIOIINUX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U
MIePBbIC CJICJICTBUSI M3 HUX

https://m.edsoo.rut/IDKRA603N

AKCHOMEI CTCPCOMCTPHU U
HNCPBLIC CICACTBHUA U3 HUX

https://m.edsoo.ru/ZIP3R7L.Q2

AKCHOMBI CTEPEOMETPHUH U
MNEPBLIC CIICACTBUSA U3 HUX.
CniocoObl 3a1aHUS TIPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O6o3HaueHus NPSAMbIX U
TJIOCKOCTEM

https://m.edsoo.rt/AQXJXEDYR

10

N3o0paxeHne cedeHuit
NUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE TMIPOXO/IAT Yepe3 X
pé€bpa. N3obpakenue
nepecedeHus MOTyYSHHBIX
mockocrel. PackpammuBanue
HIOCTPOEHHBIX CEYCHUH
Pa3HBIMH IBCTAMM

https://m.edsoo.ru/EVUE9AZ7J

11

N300paxeHne cedeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpbIE MPOXOAST Yepe3 X
pé6pa. U3obpaxenue
nepeceyueHus MoJIyuYeHHbIX
mockocrel. PackpammuBanue
MOCTPOCHHBIX CEUCHUH
Pa3HBIMHA IBCTAMM

https://m.edsoo.ri/XT1IVCSWB2

12

H3o0paxeHne cedeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOAST Yepe3 X
pé6pa. N3obpaxenue
nepeceyeHus MoJIy4YeHHbIX
miockoctell. PackpammuBanue
OCTPOCHHBIX CEUCHHM

https://m.edso0.ru/08LLAY6GMEF



https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF

Pa3HbIMHM LIBETaAMU

13

N3o0pakeHue ceueHuit
MUPAMUJIBI, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 uX
pEopa. N3o0pakenue
NIepeCeUeHUs MOJTyYCHHBIX
mockocreil. PackpammBanue
MOCTPOEHHBIX CEUCHUH
pa3HbIMU [IBETAMHU

https://m.edsoo. s w/EKWHILAW®84

14

Meton cieaoB s
IMOCTPOCHUS CEUCHUIM

https://m.eds00.ru/1JOON3100

15

Meton crnenoB s
MMOCTPOEHUS CEUCHUM.
CBoiicTBa niepeceueHuit
MPSAMBIX U IIOCKOCTEMN

https://m.edsoo.rt/DDABJTC2N

16

Meron cnenos st
MIOCTPOEHUS CEUCHUH.
CBoiicTBa nepeceueHuit
MPSAMBIX U INIOCKOCTEM

https://m.edsoo.ru/SN3SSUSEQ

17

ITocTpoeHue ceueHui B
nupamuje, Kyoe no Tpém
ToukaM Ha péopax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
I1arOB [TOCTPOCHHUSI

https://m.edsoo.ru/HEW637QDR

18

[TocTpoeHue ceueHuii B
nupamue, Kyoe rno Tpém
ToukaM Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEXKEH U 3aIuCh
IIarOB MTOCTPOCHHUSI

https://m.edsoo.ru/L62FFLCBW

19

Iloctpoenue ceueHui B
nupamu/ie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEpPTEKEN U 3aMUCh
miaroB IMNOCTPOCHUA

https://m.edsoo.ru/JIAQINZCX



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX

20

ITocTpoeHue ceueHui B
nupamMue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
mIaroB NMMOCTPOCHUA

https://m.edsoo.rw/XJEZARSTO

21

[ToBTOpEHME TITAHUMETPUH:
Teopema o
PONOPLHUOHATIBHBIX
orpeskax. [logobue
TPEYTOJbHUKOB

https://m.edsoo.w/L3FYZI.9LR

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuetsl B
CEYEHHUSX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUTAHUMETPUH U
CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

Konrponsnas padora
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1

24

B3aumHoe pacnonoxenue
IIPSIMBIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsiMeie.
IIpu3HaKy CKpenMBarOMMXCs
npsimbIx. [lapannensHeie
IIPsIMBIE B IPOCTPAHCTBE

https://m.edsoo.rt/TYO9QBHKY

25

Teopema 0 CyIl1IeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOU
NapajuieIbHON JaHHOU
IIPSIMOM, MPOXOAIIEH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIle Ha TAaHHOM IIPSIMOM.
Jlemma o mepeceueHnn
MapajieabHbIX OPSIMBIX
IUIOCKOCTBIO

https://m.edsoo.rt/CYUQMUI9K9



https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
napajuieIbHbIX MPSMBbIX.
TeopeMa 0 CKpeIMBAIOIINXCS
TPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe
npoexktupoBaHue. OCHOBHbBIE
CBOICTBA MapaJIEIHLHOIO
MIPOCKTUPOBAHUSI.
N3o0pakeHue pa3HbIX GUTYp
B MapaJijiebHON MPOSKIIUU

https://m.eds00.ri/03GRSOWZV

28

[lenTpanbHas npoeKIiusa. Yo
C COHANpPaBJICHHBIMU
CTOPOHAMHU. YTOJI MEXIY
PSIMBIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3aga4ymn HA JOKA3aTEIbCTBO U
HCCIICJIOBAHUE, CBSI3aHHBIC C
PacCIOJIOKEHUEM TIPSMBIX B
MPOCTPAHCTBE

https://m.edsoo0.ru/7W31COFG6

30

[TonsiTHs: MapannenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpasctse. [Ipusnax
[apaJUIEIbHOCTH NMPSAMOU U
miockocTH. CBOMCTBa
[apaJUIEIbHOCTH NMPSAMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuyeckue 3a1aun Ha
BBIYHMCIICHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
MapajieIbHOCTBIO MPSMBIX U
IJIOCKOCTEM B MTPOCTPAHCTBE

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

32

ITocTpoeHue ceueHus,
MPOXOJSIIETO Yepe3 TaHHYIO
IpsIMYIO Ha YepTekKe U

https://m.edsoo.ru/1PO6R5839



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839

[apaJuIeIbHOIO APyTron
npsimoii. Pacuér oTHOImEHMM

33

[TapannensHas npoekuus,
MPUMEHEHHUE JJIs1 TOCTPOCHUS
ceueHuit kyoa u
napasienenunena. CBolcTBa
napajuvieJenunea u npu3Msl

https://m.edsoo.ru/930T7FLSK

34

HapannenLHble IIJIOCKOCTH.
HpI/IBHaKI/I napajajiCJIbHOCTH
ABYX IUIOCKOCTEH

https://m.edsoo.rui/QFUJAHV &S

35

Teopema 0 napamuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKY, He
MPUHALJICKALLYIO JaHHOU
IJIOCKOCTH U CIICJCTBHUS U3
Hee

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

36

CaolicTBa napasuieabHbIX
IIJIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX
nepecevyeHus npu
NEPECEUCHUH BYX
napajuieIbHbIX MIIOCKOCTEH
TpEeTheil

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

37

CaolicTBa napasuieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapajuIeIbHBIX TPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
napajuIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEYEHUN
IIPSIMOM C IBYMs
NapaJUIEIbHBIMU INIOCKOCTSMHU

https://m.edsoo.ru/QLA4PYRAT

38

IloBTOpEHME: TEOpEMA
[Tudaropa Ha MWIOCKOCTH

https://m.eds00.ru/9VIZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPHSI

https://m.edsoo.ru/Z6FNNNT5D



https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D

MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA

40

CgoiicTBa Ky0a u
PSMOYTOJIBHOTO
napaJuleenuneaa

https://m.edsoo.ru/HYNIQ785Q

41

Beruuciienue JUIMH OTPE3KOB B
KyO€ U IPSIMOYTOJTbHOM
napajuiesieure e

https://m.edsoo.rw/FZBZVPOEC

42

[IeprieH UKy IAPHOCTH NPSAMOUN
1 iockocTu. ITpusnak
NEPIEHANKYISIPHOCTH IIPSIMOM
U TUIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3

43

[IeprieH UKy IAPHOCTH NPSAMOUN
U 1ockocTy. Ilpusnak
NEPIEHANKYISIPHOCTH IIPSIMOM
U IUIOCKOCTH

https://m.edsoo0.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePIEHANKYISIPHON K
IIJIOCKOCTHU

https://m.edsoo. st/ WE3MTS4ES

45

[Tnockoctu u
NepPHEHANKYISIPHbIE UM
pr[MI)IC B MHOFOI‘paHHI/IKaX

https://m.edso0.rt/OKTGKHNSI

46

ITnockoctu n
MePHEHANKYISIPHBIC UM
MpsSIMBIC B MHOTOIpaHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnienauKynap ¥ HAKIOHHASL.
ITocTpoenue neprneHuKymIspa
U3 TOUYKH Ha IPSAMYIO

https://m.edso0.:w/KIP9L4ZCX

48

[lepnienauKysip 1 HAKJIOHHAS.
ITocTpoeHue nepneHauKyIspa
U3 TOYKH Ha IPSIMYIO

https://m.edsoo.ru/2ITUD45PR



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
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
NepreHuKyspax (mpsmas u
oOparHas)

https://m.edsoo.ru/CNE1PAIUS

50 Teopema o Tpéx https://m.edso0.ru/IPCG564WN
NEepIeHIUKYIIsIpax (npsmas u
oOparHas)

51 Yron mexnay https://m.edsoo.ru/K4EHQ3E9E
CKPEIIMBAOIIUMHUCS TPSIMBIMU

52 [Tonck neprieHIUKyIApHBIX https://m.edsoo.rt/EBY VPSMSI
IIPSIMBIX C TOMOILIBIO
NEePIEeHIUKYISIPHBIX
IJIOCKOCTEMN

53 OpTtoronaibHOE https://m.edsoo.ru/GPOZX8VHE
IIPOEKTUPOBAHKE

54 [Toctpoenue ceuenuii kyoa, https:/m.edsoo.rw/FSZMOA1AE
IIPU3MBI, IPABUIIBHOM
MUPAMUJIBI C TOMOIIBIO
OpPTOTrOHAJIBLHOM POEKIMH

55 [Toctpoenue ceuenuii kyoa, https://m.edsoo.rw/T50FUDOOJ
IIPU3MBI, IPABUIIBHOMI
MUPAMHUJIBI C TOMOIIBIO
OpPTOTrOHAJIBLHOM MPOEKINH

56 CummeTpus B IpOCTPAHCTBE https://m.edsoo.ru/N77K7ZM8K
OTHOCHUTEJIBHO INIOCKOCTH.
[ImockocTn cuMMeTpHil B
MHOrOTrpaHHHUKaX

57 [Tpu3Hak https://m.edsoo.rw/L9E703U3V
NEPIEHUKYISIPHOCTH IPSIMON
Y TUIOCKOCTH KaK CJIEJCTBUE
CUMMETPUU

58 IIpaBunIbHBIE MHOTOTPAHHUKH. https://m.edsoo.ru/Z9E166HHZ
Pacuér paccTosiHuii OT TOUKH
J10 IIJIOCKOCTHU

59 [IpaBuipHbIE MHOTOTPAHHUKH. https://m.edsoo0.rt/TISUOWZTH



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH

Pacuér paccTosiHuii OT TOUKH
JI0 IJIOCKOCTH

60 CriocoObl OIyCTHTD https://m.edsoo.rut/DHFUCBWO6
NEePIIECHIUKYIAPHL:
CUMMETPUS, CABUT TOUKHU 110
MapauIeIbHOM MPSIMOM

61 CnBur no HenapamieabHON https://m.edso0.ru/9OANVFE9E
psIMOM, U3MEHEHHE
paCCTOSHUM

62 KoHTponbHas pabota https://m.edsoo.ru/JWSUZNNS8J
"B3aumHoe pacnosioxxeHue
MPSIMBIX U IJIOCKOCTEH B
pocTpaHcTBe"

63 IToBTOpEHME: YrOa MEXKIY https://m.edsoo.ru/SKORHWDFQ
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEKIY https://m.edsoo.r/ WBREU9US7
CKPEIIMBAOIIUMHUCSA ITPSIMBIMU
B [IPOCTPAHCTBE

65 I'eomerpuueckue MeToabl https://m.edso00.ru/3U40237CK
BBIUHCIICHUS yIJIa MEXTY
OpSMBIMU B MHOTOI'PaHHUKAX

66 JByrpanubiii yroj. CBOHCTBO https://m.edsoo.ru/8H4CYFABO
JIMHENHBIX YIJIOB IBYIPaHHOTO
yriaa

67 [IeprieHquKysIpHBIE https://m.edsoo.ru/FIHM69INVD
1ockocTu. CBoOWCTBa
B3aMMHO NEPIIEHINKYIISIPHBIX
IUIOCKOCTEN

68 [Tpuznak https://m.edsoo.ru/FYSTMQ43F
NEePIEeHIUKYISIPHOCTU

HHOCKOCTCfI; TCOpEMA O



https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIPSIMOM TIEPECEUEHHUS IBYX
IUIOCKOCTEN
NEePIEHANKYISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssmMoyTroaBHBIIL
napajuiejenumnes; Kyo;
U3MEPEHMs, CBOMCTBA
IPSIMOYTOJIBHOTO
napajulieJenunesia

https://m.edsoo.ru/K99DBNDAW

70

Teopema o nuaroHamu
HIPSIMOYTOJIBHOI'O
napajuiejenuneaa u
CIICJICTBHE U3 HEE

https://m.edsoo.rw/E3T10AD6I

71

CrepeoMeTrpuueckue u
MPUKJIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aMHbBIM
PaCIIONIOKEHUEM MPSMBIX U
TJIOCKOCTH

https://m.edsoo.rw/4TBYU36HZ

72

[ToBTOpEeHwme:
CKPEILMBAIOIINECS NIPSIMBIE,
IapauleIIbHBIC IJIOCKOCTH B
CTaHIapTHBIX
MHOI'OI'paHHHKax

https://m.edsoo.ru/TL947D6WK

73

[Tapa napaynenbHbIX
IJIOCKOCTEH Ha
CKPELIMBAIOIINXCS MPAMBIX,
paccTosiHrE MEXIY
CKPELIMBAIOIMIMMUCS TPSIMBIMHU
B IIPOCTEIX CUTYAIUAX

https://m.edsoo.rt/YEFWZTQREN

74

PaccrostHue oT TOUkH 40
IJIOCKOCTH, PACCTOAHUEC OT
prlMOfI A0 IINIOCKOCTH

https://m.edsoo.ru/WS5GN4SEIM

75

Brruncienue pacctossHuit
MEXY CKPEHIUBAKIIUMUCS

https://m.edso0.:u/SWIVIIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

MMpAMBIMHA C TIOMOIIBIO

MEePIECHIUKYISIPHOMN
IJIOCKOCTH

76 Tpéxrpannslii yrou, https://m.edsoo.ru/3XGHNLQ4J
HEPaBEHCTBA IS
TpexrpaHHbIX yriioB. Teopema
[Mudaropa, Teopembl
KOCHHYCOB Y CHUHYCOB JUISI
TPEXTPAHHOIO yIa

77 DOnemeHTHI chepruueckoi https://m.edsoo.ru/HMVTV74CP
TEOMETPHHU: T€0/Ie3UUECKUE
JIMHUU Ha 3emiie

78 KontponsHast padora "Yris u https:/m.edsoo.ru/IRTWZ59YU
paccTosHus"

79 Cucremaru3anus 3HaHUI https://m.edsoo.ru/VC3UOAK3B
"MHOrorpaHHuK 1 €ro
AJIEMEHTHI"

80 IInpamua. Bunsl nupamun. https://m.edsoo.ru/J3R0247E0
[IpaBuibHas nupamMuaa

81 IIpusma. IIpsamas u HakIOHHAs https://m.edsoo.ru/JNDHOOSEQ
npusMsl. [IpaBuiibHas mpusma

82 [Ipssmoit napaienenunen, https://m.edsoo.ru/L 8803LZGS
MPSMOYTOJIbHBII
napajuieenumnes, Kyo

83 BblIykiible MHOTOTPaHHUKH. https://m.edsoo.ru/B4ATOMDU1D
Teopema Diinepa

84 BplIykiible MHOTOTPaHHUKH. https://m.edsoo0.rt/QOMX9IGAI1S
Teopema Ditnepa.
[IpaBuibHBIE U
NOJTyTIpaBUJIbHBIE
MHOT'OI'PaHHHUKH

85 KonTtponpsHas padora https://m.edso0.ru/3N52B3TEM
"MHororpaHHuKH"

86 [lonsiTue BEKTOpa Ha https://m.edsoo.ru/LRBSE3B09



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
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

IJIOCKOCTH M B IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 https://m.edsoo.ru/MNTSX2X1.8

88 Pa3zHOCTH BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuiio mapamienenuneaa 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOK€EHHE BEKTOpa Ha 1 https://m.edsoo.ru/MJUH128LR
YHUCIIO0

91 Pa3znoxenne BexTopa o 1 https://m.edsoo.ru/U760IDCTG
0a3ucy TpEéx BEKTOPOB, HE
JIKAIMX B OJHOU MJIOCKOCTH

92 CxalisipHO€ NMPOU3BEJICHUE 1 https://m.edsoo.ru/JZ46VNC71

93 Breruucnenue yria Mexy 1 https://m.edsoo.ru/IUSI96UQP
BEKTOpPAaMHU B MPOCTPAHCTBE

94 [Ipocreiimue 3ana4um ¢ 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMHU

95 [Ipocreiimue 3aga4uu ¢ 1 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMHU

96 [Ipocreiimue 3anauu ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU

97 [IpocTeitmue 3agauu ¢ 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMHU

98 O6o0meHue u 1 https://m.edsoo.rt/ECRMXSNM3
cUCTeMaTH3aIMs 3HaHWI

99 O6o0meHue u 1 https://m.edsoo.ru/XXBTFPSWL
CUCTEMAaTU3alus 3HaHUH

100 Wrorosast KOHTposIbHAA 1 https://m.edsoo.ru/SFGPDWNKO
paboTa

101 Hrorosas KOHTpOJIBHAA 1 https://m.edsoo.ru/X3ZG8A6SO
paboTa

102 O6o0mmeHue u 1 https://m.edsoo.ru/93 1 AWXEK 1
CHUCTEeMAaTH3aIus 3HAHUI

OBUIEE KOJIMYECTBO YACOB 102

110 ITPOTPAMME



https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
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 KITACC

Ne Tema ypoka KosunyecTBO yacos Hara JJIeKTpOHHBbIe UG POBBIE
n/n Bcero Kourtposabhbie H3y4YeHHs o0pa3oBaTeibHbIE pecypChl
padoThI

1 IToBTOpEHME TEMBI 1 https://m.edsoo.rt/ WERSDSI4U
"KoopanHaTsl BekTOpa Ha
INIOCKOCTH M B IIPOCTPAHCTBE"

2 [ToBTOpenue Tems! "CransipHOe 1 https://m.edsoo.ru/M6JO60NJ7
MPOMU3BEACHNE BEKTOPOB"

3 [MoBTOpEHUE TEMBI 1 https://m.edsoo0.ru/SSKY41LVG
"Berancienne yria Mexmy
BEKTOPaMH B IPOCTPaHCTBE"

4 [MoBTopenue Tembl "YpaBHEHHUE 1 https://m.edsoo.ru/U20HPUS6W
IPSIMOM, TPOXOMAILEH Yepes
JIBE TOUKH"

5 YpaBHEHHE TUIOCKOCTH, 1 https://m.edsoo.ru/VYTHSTERW
HOpMaJlb, ypaBHEHHUE
TUIOCKOCTH B OTPE3Kax

6 VpaBHEHHE TUIOCKOCTH, 1 https://m.edso00.ru/541910WGX
HOpMaJlb, ypaBHEHHUE
TUIOCKOCTH B OTPE3Kax

7 BekTopHoe nponsBeeHue 1 https://m.edsoo.rt/NTYOG2APM

8 JluHeliHbIe HEpaBEHCTBA, 1 https://m.edsoo.ru/54EQ7JQ8E
JHHEHHOE MPOrpaMMHUPOBAHUE

9 Jlunelinpie HepaBEHCTBA, 1 https://m.edsoo.rt/VPKWBB4AA
JIMHEMHOE MPOrpaMMHUPOBaHUE

10 AHaUTHYECKHE METOIBI 1 https://m.edsoo.rw/KHI20OM3PV
pacuéra yria Mex1y IpsMbIMU
B MHOTOTPaHHHUKaX

11 AHaUTHYECKHE METO/IBI 1 https://m.edsoo.ru/DDXUUAIAS
pacuéra yria Mexuy
TUTOCKOCTSIMU B
MHOTOTPaHHUKaX

12 ®dopmyia paccTOSHUS OT TOYKU 1 https://m.edsoo.1ru/SG451UUGI
JI0 TUNTOCKOCTH B KOOPAMHATAX



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
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1

13

Haxoxnenue paccrosHuii oT
TOYKH JI0 IIJIOCKOCTHU B KyOe

https://m.edsoo.ru/8V2N4X11.3

14 Haxoxxmenune paccTosHui OT https://m.edsoo.ru/UZ15UU37F
TOYKH JIO TUIOCKOCTH B
NpaBHJIBHOW MUPaAMHIC

15 KonTponbsnas pabora https://m.edsoo.ru/SNGI1GHFM
"AHanuTH4eCKast reoMeTpus”

16 CeueHust MHOTOTPaHHUKOB: https://m.eds00.ru/219603NHQ
CTaHJIapTHbIC MHOTOIPDAHHHUKU

17 CeueHMsI MHOTOTPaHHHUKOB: https://m.edsoo.1u/52XG0O2J5B
METO/I CIIE/IOB

18 CeveHust MHOTOTPAaHHHUKOB: https://m.edso0o.ru/CUP7TCPXQ
CTaH/IapTHBIC TIOCKOCTH,
HepeceueHus PSIMBIX U
IIJIOCKOCTEN

19 [NapamienbHbIe PSMBIC U https://m.edsoo.rt/MM69MKRDP
IUIOCKOCTH: TIapaJlielIbHbIC
CEUYCHUS

20 [MapannensHble IpsIMbIE U https://m.eds0o0.ru/O71ROIJFI
IUIOCKOCTH: PAacUYET OTHOIICHUHM

21 [apannensHble psIMbIE U https://m.edsoo.ru/26 EPTM74A
IUIOCKOCTH: YTJIBI MEXITY
CKPEIIUBAIOLIMMHUCS TIPSIMBIMH

22 [epneHaUKySpHBIE TIPSIMBIE U https://m.edsoo.ru/YQUVT6VZX
IUIOCKOCTH: CTaHJIaPTHBIE TTaphI
HEPIIEeHINKYIISPHBIX
IJIOCKOCTEN U NPSIMBIX,
CHMMETPUU MHOTOTPAaHHUKOB

23 [leprieH UKy ISIpHBIE TIPSIMBIE U https://m.edsoo.ru/HQIN20OZJP
TUTOCKOCTH: TEOpPEMa O TPEeX
HEePICHANKYJISIPax

24 [leprieHnuKynsIpHBIE NIPSIMBIE U https://m.edsoo.rut/OWFAQ1A9J
IUIOCKOCTH: BBIYMCIICHUS UTUH
B MHOT'OTPaHHHKAaX

25 [ToBTOpeHue: miuomaau https://m.edsoo.ru/FDRZO9G4X

MHOTOYTOJBHUKOB, (hOPMYJIBI
JUIS TTOIIAIEH, COOOpasKeHUS



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
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

rnoxooust

26 [ToBTOpeHwme: IO TN https://m.edsoo.ru/1ZYRNNIKV
MHOTOYTOJBHUKOB, (hOPMYJTBI
JUTS TIOMIa e, COOOpaxeHHus
nogoous
27 [loBTOpeHue: TuTOIIA TN https://m.edsoo. ./ HWHVENLOO
MHOTOYTOJIBHUKOB, ()OPMYJIbI
JUTSL TUTOIIA e, COOOpakeHust
moI00us
28 [Tromanu ceyeHmit https://m.edsoo. s/ X2HRM9HD4
MHOTOTPaHHUKOB: TUIOIIAIM
IIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKCHHUS O TO0MSI
29 [Tnomann ceueHnit https://m.edsoo.ri/8H4ELYING
MHOTOTPaHHUKORB: TUIOIIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha
JaCTH, COOOpaKCHHS TOT00HS
30 KontponbHas pabota https://m.eds00.ru/SSUWIWWV1
"[ToBTOpEHUE:
MHOTOTPaHHUKH, CCUCHUS
MHOTOTPaHHUKOB"
31 O6BeM Tema. O0beM https://m.eds00.r/6UXGOORCI
MPSIMOYTOJILHOTO
napajulecnuneaa
32 3amaun 00 ynBoeHHH Ky0a, 0 https://m.edsoo.ru/VK2J2TXEF
KBaJIpaType Ky0a; 0 TPUCEKIIUU
yria
33 CrepeoMeTprdecKue 3a1auH, https://m.edsoo.ru/0DR6H6TQS
CBSI3aHHBIC ¢ 00BEMOM
MPSIMOYTOJILHOTO
mapaJiiesIeue1a
34 [Tpuxagaeie 3apaqmn, https://m.eds0o0.rut/OSHTIOT1G
CBSI3aHHBIE C BEIYMCICHUEM
00bEMa MPSIMOYTOIBHOTO
napajulecnuneaa
35 O0BEM TIPIMON TIPU3MBI https://m.edsoo.ru/8AILIYHYJ
36 CrepeoMeTpHUIeCKre 3a1auH, https://m.edsoo.ru/1D8HV54A9



https://m.edsoo.ru/1ZYRNNIKV
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
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9

CBSI3aHHBIE C BBIUUCICHUEM
00BEMOB IIPSIMOM MPU3MBI

37 [Ipuknagaple 3ama9m, https://m.eds00.ru/QIYC4F8IU
CBSI3aHHBIE C 00BEMOM MPSAMOMA
MPU3MBI

38 Brruncienrne 00bEMOB TeT ¢ https://m.eds00.rui/ONS85060H
TTOMOIIBIO ONPEAETEHHOTO
unTerpana. O0bEM HAKIIOHHOM
PU3MBI

39 Brrancienne 006EMOB TET € https://m.eds00.ru/2CJLCMKEN
MTOMOUIBIO ONPEETEHHOTO
unTerpasia. O0bpEM MUpaMuIbl

40 Dopmyna 06bEMa THpaMHUIBL. https://m.edsoo.ru/AL3PODCI9E
OtHoleHHe 00BEMOB TUPAMU
¢ 00IIMM yTjioM

41 dopmyna 06bEMa THPaMHIBL. https://m.edsoo0.ru/3GOOAJRNY
OTHolIeHHe 00BEMOB THPAMH/T
¢ OOIIKM YTIJIOM

42 CrepeoMeTpuiecKue 3aauHu, https://m.edsoo.ru/7TRSRHWO7
CBsI3aHHBIC ¢ 00BEMaMHU
HAKJIOHHOM IIPH3MBI

43 CrepeoMeTpruyecKre 3a1aum, https://m.eds00.1u/SF480DTS6
CBsI3aHHBIC ¢ 00BEMaMU
IUPAMUIBL

44 [IpuxiragHple 3a1a49U 1O TEMe https://m.eds00.ru/9SF6OYYVX
"O0BEMBI Te", CBA3aHHBIC C
00BEMOM HAKJIIOHHOW TPU3MBI

45 [Ipuxmnamaeie 3a1a9u MO TEME https://m.edsoo.ru/Z4MZ27RMY
"O0BEMBI TEI", CBSI3aHHBIE C
00BEMOM TTUPAMHUIBI

46 [Mpumenenue 00BHEMOB. https://m.eds00.1ru/I39CXO3CP
BerrunciieHre paccTosHUS 10
IJIOCKOCTH

47 KontponpHas pabora "O0bEM https://m.edsoo.ru/XNWZSSJ7P
MHOT'OTpaHHHKA"

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

IMOBEPXHOCTh, 00pa3yronme



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
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

HHJ’II/IHI{[)I/I‘-ICCKOﬁ IIOBCPXHOCTH

49 Humuamp. [psimoit kpyrosoit https://m.edsoo.rt/MAVW4KYS55
nunuaap. Inomans
MOBEPXHOCTH LIHJIMHIPA

50 Konudeckas moBepXHOCTb, https://m.edsoo.ru/PVRE7THQ6Y
00pasyroIue KOHHYECKON
noBepxHocTu. Konyc

51 CeueHue KOHyca INIOCKOCThIO, https://m.edsoo.ru/EOVSHALSL
napayieabHOM MIOCKOCTH
OCHOBaHHUsI

52 Yceu€HHBINH KOHYC. https://m.eds00.rt/9VKWVDCTE
N300paxeHne KOHYCOB U
yCeuEHHBIX KOHYCOB

53 ITromane OOKOBOK https://m.edsoo.rt/AWKBIE4NE
TOBEPXHOCTH U TIOJIHOU
MTOBEPXHOCTH KOHYCa

54 ITnomane 6okoBOI https://m.edsoo.rt/9NF4UE3KJ
TOBEPXHOCTH U TOJIHOU
MTOBEPXHOCTH KOHYyCa

55 CrepeoMeTpruYecKre 3a1auu Ha https://m.edsoo.ru/QZVHSEXL9
JIOKa3aTeNbCTBO U
BBIYUCIICHHE, TIOCTPOCHUEM
CEUCHUH IMIMH/IPA, KOHyCa

56 CrepeoMeTpuUecKre 3a/1a4i Ha https://m.edsoo.ru/AKF6PW62W
JIOKa3aTeNIbCTBO U
BBIYHCJICHUEC, IIOCTPOCHUEM
CEUCHUM IWJIMH]IPA, KOHyCa

57 IIpuknamasie 3a1a4mn, https://m.edsoo0.ru/3429Z1LHTS5
CBSI3aHHBIC C IIHIMHIPOM

58 [Ipuknagusie 3a1a4u, https://m.edsoo.ru/ZY6ENPVKD
CBAA3AHHBIC C TUJIHMHAPOM

59 Cdepa u map https://m.edsoo.rt/WITVKAJOR

60 [lepeceuenue cdepsl u mapa c https://m.edsoo.ru/JFSNB5ZS0
mockocThio. Kacanue mapa u
cepbl IWI0CKOCThI0. Bua n
M300paKeHHUE Iapa

61 ITepecedenne cheprl u mapa ¢ https://m.edso0.rt/M6WKI9K950



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
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

miockocThio. Kacanue mapa u
cepsl IWI0CKOCThI0. Bua n
n300paKeHHE Mapa

62 YpaBuenue chepsl. [Tnomans https://m.edsoo.ru/U8G24BO8H
cepsl u eé yactei

63 Cummetpus cdepsl u mapa https://m.edsoo0.rt/6E6GX0YJS

64 CrepeoMeTprUYecKre 3aja4ui Ha https://m.edsoo.ru/MSYBPKH7R
JIOKa3aTeNbCTBO U
BBIYHCIICHHE, CBA3aHHEBIE CO
cdepoii u mapowm,
MOCTPOEHUEM UX CEUCHUI
MJIOCKOCTHIO

65 CrepeoMeTprUUeCKHe 3a/1auu Ha https://m.edsoo.ru/MXRDTK72T
JIOKa3aTeNbCTBO U
BBIYHCIICHUE, CBS3aHHbBIE CO
cepoit u mapom,
MOCTPOCHUEM HX CCUCHHIN
TIOCKOCTHIO

66 IIpuknanasie 3amaqmn, https://m.edsoo.ru/XWSLI7A9J
CBsI3aHHBIC cO chepoli U mapom

67 IToBTOpEHME: OKPYKHOCTH Ha https://m.edsoo.ri/EJ2QDAVE]
TUTOCKOCTH, BHIYHCIICHUS B
OKPY’KHOCTH, CTaHIapTHBIE
mo1o0us

68 Paznnynple KOMOMHAIMY TeEI https://m.edsoo.rt/LE7933L.XX
BpaICHUS] 1 MHOTOTPAaHHUKOB

69 3amaum 1o teme "Tena u https://m.edsoo.ru/PHHLCGS54E
MMOBEPXHOCTH BpamieHus"

70 3anauu no Teme "Tena u https://m.edsoo.ru/22WPBLTP9
MMOBEPXHOCTH BpanieHus"

71 Kontponbnas padota "Tena u https://m.edsoo.ru/33W222M63
MMOBEPXHOCTH BpamieHus"

72 O6wém numaapa. Teopema 06 https://m.edsoo.ru/1ZN2S6ZMO
00BEME TPSIMOT0 IMJIMHJIPA

73 Brruncnenue 00bEMOB TeI ¢ https://m.edsoo.rt/ACTOMFEMVE

MIOMOIIBIO OMPEeNEIEHHOTO
nHTerpana. O0sEM KoHyca



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
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF

74

ITnomaau 60OKOBOM U ITOJIHON
ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTpUUeCcKre 3a1a4H,
CBA3aHHBIC C BBIYHCIICHUEM
00BEMOB ITWIIMH/IPA, KOHYCA

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

76

[MpuknamHble 3a1a9H MO TEME
"O0BEMBI U TUIONIAIN
MOBEPXHOCTEH Ten"

https://m.edsoo0.:/QXEA9IGPVB

77

O0BEM mapa 1 mWapoBoro
cexropa. Teopema 06 00bEME
mapa. [Tnomans cdepsr.
CrepeomeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB TT1apa, MTapoBOTO
CErMEeHTa M IaPOBOTO CEKTOpa

https://m.edsoo.rt/VV6ONBVZX

78

[Ipuknagabie 3a1a9u MO TEME
"O0BEMBI TE", CBSI3aHHBIE C
00BEMOM TITapa M TUIOIA B0
ctepbl. COOTHOIICHUS MEXKTY
TUTOMIA/IIMU TIOBEPXHOCTEH 1
00BbEMaMH ITOJOOHBIX TN

https://m.edsoo.rt/EZHIGRUEJ

79

Tlomo6uwIe TENIA B
npocTtpaHcTBe. 3MeHeHne
00BEMa 1pu mogoouu.
CrepeoMeTpruyecKre 3a1adm,
CBSI3aHHBIE C BBIUHUCICHHEM
00BEMOB TeJ U IIOIAaeH
MMOBEPXHOCTEH

https://m.edsoo.ru/H24188MKQ

80

KontposbHas padota
"[1nomaay NOBEpXHOCTH U
00BEMBI KPYTIIbIX TET"

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

81

JIBM>KeHUs MPOCTPAHCTBA.
OtoOpaxkeHus. [IBHKEHUS U
paBeHcTBO puryp. Oomme
CBOMCTBa ABMKEHUI

https://m.edsoo.rt/RXJ4AYW6NA

82

Bunpr nBmkeHui:
mapajjielIbHBIN IepeHOC,

https://m.edso0o0.1u/ZSUAT7TNTX



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
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

LOCHTpaJIbHasA CUMMETPU,
3epKalbHasi CUMMETPUS,
TTOBOPOT BOKPYT IPSMO

&3

[Ipeobpa3zoBanus moaoowms.
TIpsimas u cepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

FCOMeTpI/I‘ICCKI/IC 3aga4u Ha
INPUMCHCHUC OBUXCHUA

https://m.edsoo.:/KFDHOMGKZ

85

Konrponbshas pabora
"BekTopsl B mpocTpaHcTBe"

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

86

O6o06martoriee moBropenue 11
MOHATUN U METOJIOB Kypca
reometpuu 10-11 xmaccos,
cHUCTEeMaTHU3alus 3HAaHUI:
"TlapannenbHOCTh MPSMBIX U
IJIOCKOCTEH B MpOCTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

Ob6o6maroniee nosropenue 11
MOHATHN ¥ METOJIOB Kypca
reometpun 10—11 xmaccos,
CUCTEMAaTu3alus 3HaHUH:
"BekTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o06matomiee mosropenue 11
MOHATUN U METOJIOB Kypca
reometpuun 10-11 xmaccos,
CHCTEMAaTH3aIINs 3HAHHI:
"BekTopHhI B IpocTpaHcTBe"

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

&9

Ob6o6maromiee nosropenue 11
MIOHSATHI U METOZOB Kypca
reometrpuu 10—-11 xnaccos,
CHUCTEMAaTU3alis 3HaHUH:
"O0beM MHOTOrpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o6matomiee nosropenue 11
MOHATUI U METOAOB Kypca
reometpuu 10—11 xmaccos,
cUCcTEeMaTU3aIHsl 3HAHWMA:
"O0BeM MHOTOrpaHHUKA"

https://m.edsoo.ru/AJX4CDPSI

91

O6o6maromee noproperue 11
TOHSITHUM M METOJIOB Kypca

https://m.edsoo.rt/H2ZABPRXO



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
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

reometpuun 10-11 xmaccos,
CUCTEeMaTH3aIus 3HAHWIA:
"[Tmomaay MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

92

O6o6maroniee nosropenue 11
MOHATHH ¥ METOJIOB Kypca
reometpun 10—11 xmaccos,
cUCTeMaTu3alus 3HaHUM:
"[1nomany NOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

https://m.edso0o0.ri/JG1DJISONK

93

Wrorosast KOHTpoJIbHAs padoTa

https://m.edsoo.ru/GXZMP89GD

94

Wrorosast KOHTpoJbHAs padoTa

https://m.edsoo.ru/3J174MY 6M

95

IToBTOpEHME, 0600MICHNE 1
cucTeMaTu3anus 3HaHui

https://m.edsoo.ru/UI26CB4 XL

96

Ucropus pa3Butus
CTEpEOMETPUH KaK HAyKU U €€
PpOJIb B pa3BUTUH COBPEMEHHBIX
VH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJOTUN

https://m.edsoo.r/IESALO6BS

97

Hctopust pazButus
CTEPEOMETPHUH KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

https://m.eds0o0.ru/8ZKNMYF03

98

Hcropus pazButus
CTEPEOMETPHHU KaK HAyKH U e
POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

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

99

HcTopus pazsutus
CTEPEOMETPUH KaK HayKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

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

100

Hcropust pazBuTus
CTEepEeOMETPHUH KaK HayKH U e
POJIb B Pa3BUTHH COBPEMEHHBIX

https://m.edsoo.ru/GEJCO734F



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
https://m.edsoo.ru/GEJCO734F

HWHXCHCPHBIX U
KOMIIBIOTCPHBIX TCXHOJIOT 15074

101

Ucrtopus pazButus
CTEPEOMETPUH KaK HAyKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazButus
CTEpEOMETPHH KaK HayKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO HACOB
110 TTIPOITPAMME

102



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yjabTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero 001ero 0opa3oBaHusi

7

['eomeTpus

7.1

OHepI/IDOBaTL INOHATHAMU. TOYKA, IpAMasd, NIJI0CKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPU PEUICHUU
TeOMETPUYECKUX 3a1a4

7.3

OnepupoBaTh TOHATUSMU: TAPAJUICIBHOCTh M TEPICHAUKYJIIPHOCTH
MPSIMBIX U IIOCKOCTEH

7.4

KnaccudunupoBaTs B3auMHOE PacloiIOkKEHHE MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMHU: IBYTPaHHBIA YroJl, TPaHH JABYTPAaHHOIO yria,
peOpo ABYTpaHHOTO yTIia, TUHEWHBIA YTOJI IBYTPAHHOTO YIila, TpaayCcHas
Mepa ABYTPaHHOTO yria

7.6

OHGpHpOBaTB MOHATHUAMU: MHOI'OIpaHHUK, BI)IHYKJ'IBII\/JI u HGBI:IHyKJ'II:Iﬁ
MHOTI'OI'paHHUK, 5JICMCHTBI MHOT'OI'PAHHHKA, HpaBHJ’IBHHfI MHOT'OI'PAaHHHUK

7.7

Pacno3HaBaTh OCHOBHBIE BH/bl MHOTOIPAaHHUKOB (IHMpamujaa, Mpu3Ma,
IpSMOYTOJIbHBIN Mapasuienenunes, Kyo)

7.8

KnaccupunmpoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBAaHMUS  JUIsS
kinaccuukanuy  (BBIMYKJIBIE M HEBBINYKJIbIE  MHOTOTPAHHUKHU,
IIpaBUJIbHBIE MHOTOIPAHHUKH, TpPsAMBIE W  HAKJIOHHBIE IIPU3MBI,
napasuieJIeuIe bl)

7.9

OHCpHpOBaTB TIOHATUSAMM: CeKyulias ITIJIOCKOCTB, CCUCHUC
MHOT'OI'PAaHHHUKOB

7.10

OOBSICHITD MPUHIUIIBI TIOCTPOCHUSI CEUEHUN MHOTOTPAHHUKOB, HCTIONb3Y I
METO/I CJIEJIOB

7.11

CTpoHuTh CEYCHHS MHOTOTPAHHMKOB METOJOM CJICJIOB, BBIMOIHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
BHJI CBEPXY, COOKY, CHH3Y

7.12

Pemats 3aa4i Ha HAXOXIACHUC I'COMETPUUCCKHUX BCIIMYUH I10 06pa3uaM
W aJIrOpuTMaMm, IMNPHUMCHAA HU3BCCTHLIC AHAJIUTHYCCKHC MCTOAbI IIPU
peiCcHMK CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha  BbIYUCICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH HO HpHMOﬁ, OT TOYKHIO
INJIOCKOCTH, MCXKAY CKPCINMBAIOIIMMUCA ITPAMBIMHA

7.13

Pemate 3a1a4n Ha HaxXOX/I€HUE F€OMETPUUECKUX BEJIMUYUH 110 0Opa3nam
WIM alropuTMaM, IPUMEHsSI W3BECTHBIE AHAJUTUYECKHE METOIbI IIPU
pEeLICHUU CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 Ha BBIYUCIICHUE YIJIOB
MEXKIY CKPELIMBAIOIMKUMHUCI IPSIMBIMH, MEXAY NPAMOHW M IUIOCKOCTHIO,
MEXAY ILUIOCKOCTSMH, JBYTPAHHBIX YIJIOB

7.14

Bbruaucnare 00BEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, mupamMmuaa) ¢ mpuMeHeHueM (HOPMYIT, BBIYUCIATh COOTHOIICHHUS
MEXIY IJIOIIAIIMHA ITOBEPXHOCTEH, o0BbéMamMu 10J1I00HBIX
MHOT'OTPAaHHUKOB




7.15

OnepupoBaTh MOHATHSMHU: CHUMMETpPHUS B MPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH, IIEHTP, OCh M INIOCKOCTh CUMMETPHUH (DUTYPHI

7.16 W3BnekaTth, mpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH WH(POPMAIHIO O
[IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, NpencTaBIECHHYIO Ha
yepTeKax U pUCYHKaX

7.17 [TpuMmensTh reoMeTpudeckue (akThl I PELICHUs CTEPEOMETPUYECKUX
3aJa4, MpPEeIoJaralolliuX HECKOJbKO ILAroB pPEIIEHUs, €CIU YCIOBHS
IpPUMEHEHUs 3aJJaHbl B IBHOH (opme

7.18 IIpuMeHATH mpocCTEWIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKUX 3a1a4

7.19 IIpuBOAUTE MpHUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HU, pacllO3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE

7.20 [IpuMeHATh NOy4YEeHHBIE 3HAaHUS HA NPAKTHKE: AHAIN3UPOBATH PEATIbHBIE
CUTyallu! U IPUMEHATH U3yUYEHHBIE IOHATHS B IIPOLIECCE MIOUCKA PELICHUS
MaTeMaTHuecku  cHOpMyIHMpOBaHHOW  MpOOJIEMbI,  MOJEIUPOBATH
pEaJIbHbIE CUTYallUd HA S3bIKE T'€OMETPUH, HCCIEN0BaTh IOCTPOCHHbIE
MO/JIEJIH C UCIIOJIb30BAaHNEM F€OMETPUUECKUX MTOHITHI U TeOpeM, armapaTa
anreOpbl, peuarb MPAaKTUYECKUE 3aJaud, CBSA3aHHBIE C HAXOXIAECHUEM
TEOMETPUUECKUX BEJIUYUH

11 KUIACC
Kon IIpoBepsiemble MpeagMeTHBIE Pe3yIbTAThI OCBOCHHS OCHOBHOI
NpoBepsieMoOro | o0pa3oBaTe/IbHON MPOrpaMMbl cpeiHero o01mero o0pa3oBaHus
pe3yJabTara
6 ["'eomerpus

6.1 OnepupoBaTh NMOHATUAMU: ILMJIUHIPUUYECKasl TIOBEPXHOCTh, 00Opa3yomue
IWIMHIPUYECKON TOBEPXHOCTH, IWJIMHIDP, KOHMYECKas IOBEPXHOCTH,
oOpasyioniie  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTh

6.2 Pacmo3HaBaTh Tena BpameHus (HUIMHAP, KOHYC, cdepa | map)

6.3 OOBICHATH CIOCOOBI OJYYSHHSI TSI BpaICHUS

6.4 KnaccuduiupoBats B3aMMHOE PACIONIOKEHUE C(HEPHI U IMIJIOCKOCTH

6.5 OnepupoBaTh MOHATUSAMH: I[IAPOBOW CErMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CErMEHTa, IIApOBOM CJIOM, OCHOBAHME ILIAPOBOTO CIIOS, BHICOTA
I1apOBOTO CJI0s1, IIAPOBON CEKTOP

6.6 Bbruaucnare 00bEMBI M IUIOHIANM  TIOBEPXHOCTEH TeNl BpaIICHUS,
reOMETPHUYECKUX TeJl C IPUMEHEHHEM (HOopMYyJT

6.7 OnepupoBaTh MOHATUSIMU: MHOTOTPaHHMK, BIHCAHHBII B cdepy H
ONHUCaHHbIN 0KOJIO cepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK MJIU TEJIO
BpallleHUs

6.8 BbIUnCIATE COOTHOIIEHUS MEX/TY IJIOIIAIMH ITOBEPXHOCTEH 1 00bEMaMU
MOJOOHBIX TEN

6.9 N300paxkaTh u3ydaeMble (UTYpbl OT PYKH U C TIPUMEHEHHUEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB

6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PHUCYHKOB IPOCTBIX

00bEéMHBIX (uUTyp: BHI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHS TeJ
BpalllCHUS




6.11

W3BnekaTb, MHTEPIPETHPOBATH M MpPeoOpa3oBhIBATh WH(POPMAIHMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPHYECKHX (UTypax, IpeACTaBICHHYI0 Ha
yepTekax U pUCYHKAxX

6.12

[TpumensiTh reomeTpuueckre (PaxkThl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4u, NPEIoaralliuX HECKOJbKO IIAroB pEHICHUs, €CJIH YCJIOBUS
IPUMEHEHHUS 3aJ1aHbl B ABHOU hopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINOMHATE JIEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOXKEHUSI BEKTOpPAa Ha YHUCIIO, OOBSICHITH, KAKUMHU CBOWCTBAMH OHU
o0J1aaroT

6.15

[TpuMeHATh NMPaBUJIO MApAJIICIICTIUIIE/IA TIPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUAMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJbh BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrod MEXAY BEKTOpaMM, CKaJsIpHOE MPOU3BEICHUE BEKTOPOB,
KOJUTMHEAPHbIE U KOMIIJITAHAPHBIC BEKTOPHI

6.17

Haxonutbs cymmy BEKTOPOB M IPOM3BEICHHE BEKTOpa HA YHUCIIO, YOl
MEXy BEKTOpaMH, CKAIIPHOE IPOU3BEJAECHUE, PACKIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3ajaBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT

6.19

Pemats HpOCTGﬁHIPIG reoOMCTPHUICCKUC 3aJa4i HAa IPUMCHCHUC BCKTOPHO-
KOOpAUMHATHOI'O METOJa

6.20

Pemats 3agadu Ha J0Kas3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUU U
HaX0XXACHUC I'COMCTPUUCCKUX BCIUYUH II0 06pa3uaM HIIKN aJIrTOpUTMaM,
MMPUMCHAA HN3BCCTHBIC METO/bI npu peICHUN CTaHJApPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH mpocCTEWIIME NPOrpaAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEILIEHUN CTEPEOMETPUYECKUX 3314

6.22

IIpuBOoAUTE MpHUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsATh MOTyYEHHBIC 3HAHUS HA TPAKTHKE: aHAJM3UPOBATh PEAJIbHBIC
CUTYaLlMU U IPUMEHSATh U3YUYCHHBIC ITIOHATHS B IPOLIECCE MIOUCKA PEILICHUS
MaTreMaTudecku  cHOpMYyJIUPOBAHHOW  TMPOOJEMBI,  MOAEIUPOBATH
pealbHbIe CHUTYyallMU Ha SI3bIKE I€OMETPUM, HCCIIEIOBATH MOCTPOCHHBIE
MOJIEJH C UCTIOIb30BaHNEM F€OMETPUUYECKUX TOHATHI U TEOPEM, amrapara
anreOphl, pelaTh MPAKTUYECKUE 3a/ladyM, CBS3aHHBIE C HAXOXKICHHUEM
T€OMETPUYECKUX BEJIUYMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox

[IpoBepsieMblii 31eMeHT COlepP:KaAHUS

['eoMeTpus

7.1

OcHOBHBIE TIOHSTHUSI CTEpeOMETpuUu. Touka, TpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHe 06 akcuOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUN
Y CIEJCTBUS U3 HUX

7.2

B3aumHOe  pacnonokeHHe OpsAMBIX B IPOCTPAHCTBE:  IEpECEKaroluecs,
NapaJuleJIbHblE W CKpelluBaromuecs npsMsle. [lapamienbHOCTE NOpAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: NapajjielbHblE TMpsSIMbIE B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MNPSIMOM M IUIOCKOCTH. YTJIBIC
COHAIpPaBJICHHBIMU CTOPOHAMM, YroJd MeEXKIy MpsSIMBIMA B TPOCTPAHCTBE.
[TapaienbHOCTh MIOCKOCTEMN: MapajyiebHbIE IOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockocTeil. [Ipocreiime mpocTpaHCTBEHHbIE (DUTYpPHI HA TUIOCKOCTH: TETPadp,
Ky0, apajuiesienunes, NOCTPOCHUE CEUEHUN

7.3

[leprieHAUKYASIPHOCTh MOPSIMOM W IMUIOCKOCTU: NEPINEHAUKYJIAPHBIE MpSIMbIE B
IMPOCTPAHCTBE, NPAMBIC MaPAJUICIIBHBIC U NICPIICHAUKYJIAPHBIC K IJIOCKOCTH, IIPU3HAK
NEePHEHANKYIISIPHOCTH MIPSAMOM U INIOCKOCTH, TEOpEMa O MPSMOM MEePHEHANKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKIY TIPSIMOM 1 TUIOCKOCTBIO, IBYTPAHHBIN
YIOJ1, TMHENHBINA YyroJl IByrpaHHoro yria. [lepnenauKkyisip 1 HakJIOHHbIE: PACCTOSIHHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM /10 TJIOCKOCTH, MPOCKIUS (PUTYPBI
Ha IUIOCKOCTbh. [lepneHIuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEePHEHIAUKYISIPHOCTH
JIByX miockocTer. Teopema 0 TpEX MeprneHIUKYIsIpax

7.4

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKIIBIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yrojpHas
npu3Ma, TpaHU U OCHOBAHMS NPHU3MBI, IpsMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
MOJIHAs TOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMOyrojbHbIN Napasieiaenunes
u ero coiictea. [Iupamuzaa: n-yronbHas nupaMuja, 'paHd U OCHOBaHHWE IUPaMHUJBL,
OOKOBas U MOJHAsI MOBEPXHOCTh MUPaMUbl, MpPaBUIbHAS U yCeUEHHasl MUpamMHa.
OnemMeHTsl npu3Mbl U nupaMuibl. [IpaBuiibHBIE MHOTOTPAHHUKH: IIOHSATHE
IPaBWJIBHOTO MHOTOTpaHHMKA, NpaBUJbHAs MpU3Ma U IpaBWIbHAs NHPaMHUA,
npaBUibHAs TPEYrojbHAs MUpaMKUIa U MPABUIbHBIN TeTpa’p, KyO. IIpencrapnenue
O MpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTa’yap, HoJeKadap U ukocadapyrue CeueHus
IPU3MBI U TUPAMUJBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKU, IPSIMOH, MIIOCKOCTH.
OneMeHTbl CUMMETPUM B NHpaMuAax, M[apajuleNenunenax, IpaBUIbHBIX
MHOTOI'PAaHHHMKAX

7.6

Brruncnenue 371eMEHTOB MHOTOTpaHHHMKOB: pEOpa, auaroHanu, yriasl. Ilmomans
OOKOBOW TIOBEPXHOCTH M TIIOJHOW TIOBEPXHOCTH TMPSIMOW TPHU3MBI, ILJIOIIAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpAMOil mpu3msbl. [lnomans 60koBoi
IOBEPXHOCTH M IIOBEPXHOCTH IPaBWIBHOM IMPAaMHUIbI, TeOpeMa O IUIOIIALU
yceu€HHoM nmupamuasl. [lorstue 06 00béMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[TonoGHbIe Tema B mpocTpancTBe. COOTHOIICHUSI MKy TUIONIAISIMU TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TE




11 KIIACC

Kon

HpOBepHeMblﬁ JIECMECHT COACPKAHUA

6

['eomeTpus

6.1

[{umHApUYecKas TOBEPXHOCTh, 00pa3yIolie HMINHAPUIECKON MOBEPXHOCTH, OCh
[UTHHAPHYECKON MOBEPXHOCTH. LIMIUHAP: OCHOBAaHUS M OOKOBas MOBEPXHOCTH,
00pasyromas U 0Ch, IIOMA b OOKOBOH U MOJIHOM HOBEPXHOCTH

6.2

Konunueckass moBepxHOCTh, 0Opasyloliye KOHMYECKOH MOBEPXHOCTH, OChb U
BEpIIMHA KOHMUYECKOM oBepxHOCTH. KOHyC: ocHOBaHue U BepInHa, 00pasyrommas
U OCb, TUIOIIA]Ib OOKOBOM M TIOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliue
M BBICOTA, OCHOBAHMS M OOKOBAs IIOBEPXHOCTH

6.3

Coepa u map: ueHTp, paauyc, IMaMeTp, oAb MOBEpPXHOCTH cdepbl. BzanmHoe
pacriosio’)keHre ceprl M TIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIonaan

chepsr

6.4

N300pakeHune Tea BpalieHus Ha TI0CKOCTH. Pa3BEpTKa MMIMHIpa U KOHYyCca

6.5

KoMOuHanmu Tenm BpaleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMHMCAHHBIN
0K0J10 chephl, chepa, BIUCaHHAs] B MHOTOTPAHHUK, WITA TEJIO BpallSHHS

6.6

[Tonsitne 06 o0BvEMe. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuienenumnena M ciueAactBus u3 He€. OO0bEM HMIHMHIpA,
koHyca. O0BEM Imapa M mIomaab chepbl

6.7

[TomoOHbIe Tenma B mpocTpaHcTBe. COOTHONICHHS MEXIY  IDIOMQISIMH
MMOBEPXHOCTEH, 00bEMaMHU TOAOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapamienbHO U MEPHEHAMKYISPHO OCH), CEUEHHUs KOHyca
(mapasniesbHO€ OCHOBAHUIO U MPOXOJSIIIEe Yepe3 BEPIINHY), CEUCHUS I1apa

6.9

Bektop Ha mimockoct M B mnpocTpaHcTBe. ClOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3moxkeHnne BEKTopa 1o TpEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemienue 3amad, CBSI3aHHBIX  C
MPUMEHEHHUEM TTPaBUJI JSUCTBHUI C BEKTOpaMHU

6.10

[IpssiMoyronbpHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimue 3amau B KOOpAMHATAaX. YTol Mexay Bekropamu. CkaisipHoe
MIPOU3BEJICHUE BEKTOPOB. BhIunciieHHe yrioB MEXIy NPSIMbIMU U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PEIICHUH T€OMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepPsieMoOro
TpeOdoBaHUsA

IIpoBepsiemble TPeOOBaHMSA K NPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

1

Bnanenme MeTogamMm J0Ka3aTeNbCTB, aNTOPUTMAMM DPEUICHUS 3ajad;
yMmeHne (opMynIHMpoBaTh W ONEPUPOBATH IOHATHSAMHU: OIPEEIICHHUE,
aKkCcHOMa, TeopeMa, CIEICTBHE, CBOWMCTBO, MpPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIBbHBIE (POPMYITHPOBKYU; MPUMEHSTh UX; yMEHHE POPMYITHPOBATH
00paTHOE W TMPOTUBOIMOJIOKHOE YTBEpIKICHHE, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIB30BAaTh METOJ MAaTeMaTUYeCKOW WHIYKIUH;
NPOBOJIUTH JOKa3aTeNbHBIE PACCYXJCHUS TIpH pELICHWH 3a1ad,
OLICHMBATh  JIOTMYECKYIO0 TPAaBWIBHOCTh  PACCyXKACHUH; yMEHHE
ONEPHPOBATH MOHATHUSIMH: MHOXXECTBO, TOAMHOXKECTBO, ONEpALUU HaJl
MHO)KECTBAMH; YMEHHE HCIHOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
ammapar JJIsl ONUCAHUs PEAbHBIX MPOLIECCOB U SIBICHUH U NPU peIIeHUN
3a1a4, B TOM YHCIE€ W3 JPYTUX YYEOHBIX NPEAMETOB; yMEHHE
OTIepHPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, 1epeBo, HUKI, rpad Ha
IUIOCKOCTH; yYMEHHME 3aJaBaTh M ONHWCHIBATh Tpadbl Pa3TMIHBIMU

croco0amu; UCII0Ib30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHHue onepupoBaTh MOHATHUSAMH: HaTypaJbHOE YHUCIIO, LIEI0e YHCIIO,
CTEIeHb C LEJIBIM T0Ka3aTeseM, KOpeHb HAaTYpaJbHON CTETeHHU, CTETIEHb
C palMOHAJIBHBIM  [OKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
IoKaszaTeneM, JiorapuM duciia, CHHYC, KOCHHYC U  TaHIEHC
HPOM3BOJIFHOTO YHUCIA, OCTaTOK IO MOJIYJIO, DPalOHAJbHOE YHCIIO,
UppalMOHAIbHOE  YHUCIO,  MHOXXECTBAa  HATYpaJbHBIX,  LEJbIX,
pallMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JIETUMOCTH, HAaUMEHBIINH OOLIMI NeNuTeNh U HauMEeHbIee
ol1mee kpaTHoe, anroput™M EBKimaa mpu penieHnn 3a1a4; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3MLIMOHHBIMM ~ CHCTEMaMH  CYUHCIICHHUS;  YMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAUYCHWH M MpeoOpa3oBaHUS BBIPAKEHUH CO
CTENEHSAMH U Jorapupmamu, Mnpeodpa3oBaHUs IPOOHO-pAIIOHATIBHBIX
BBIPAKCHNH; YMEHHE ONEpHUpOBaTh MOHATHUSAMH: MOCIEIOBATEIbHOCTD,

apupMeTHYeCKas IPOrpeccusi, reoMeTpudecKast mporpeccusi, 0eCKOHEYHO




yObIBatoIasi  reOMETpUYecKass  MpOrpeccusi; yMEHHE  3a/aBarh
MOCJIeI0BATEIBLHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;
YMCHHUC ONCPUPOBATH MOHATUAMU: KOMIIJICKCHOC YUCIIO, COHpH)KéHHI:Ie
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yncia, popma
3aIlIMCU KOMIIJICKCHBIX YHUCEII (FGOMeTpI/I‘-ICCKaSI, TPUTOHOMCTPUUCCKAA U
anreOpandeckas); yMeTh NPOU3BOJUTH apu(PMETHUECKHE JICUCTBHUS C
KOMIIJICKCHBIMH qucCJiaMu, MMPpUBOAUTH IpHUMCEPBI HUCITIOJIB30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATHh MOHATUSIMHU: MaTpuua 2x2 m 3X3,

ONpCACIUTCIIb MaTpHUILIbI, FGOMeTpI/I‘-IeCKI/II\/'I CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBaTh MOHATHUSIMH: PALMOHAIBHBIE, HUppalMOHAIbHbBIE,
MoKa3aresbHbIe, CTENEHHbIE, Jorapu(pMHUUECKUue, TPUTOHOMETPHUIECKHE
YpaBHEHHsST W HEPABEHCTBA, HMX CHUCTEMBl; YMEHHE ONEPUPOBATH
MOHSATUSMH: TOXAECTBO, TOXIECTBEHHOE IMpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUW M HEPABEHCTB, PABHOCHIJIBHOCTH
YpPaBHEHMH, HEPAaBEHCTB WU CHUCTEM; YMEHHE pellaTb ypaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IOMOIIBIO DPAa3IUYHBIX MPUEMOB; pEIIATh
YpPaBHEHMs, HEPAaBEHCTBA U CHUCTEMbl C [apaMeTPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MaTeMaTHYECKUX

3aj71a4 ¥ 3a/1a4 U3 PAa3IUYHbIX 00J1acTel HAYKU U peaslbHOU )KU3HU

YMeHHe OonepupoBaTh TOHATHAMH: (DYHKIUS, YETHOCTH (DYHKIHH,
NEPUOTUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (YHKIHUH, MOHOTOHHOCTH
GbyHKIHMH, SKCTpeMyM (DYHKIMH, HAHOOJIbIIIEe U HAUMEHbBIIIEE 3HAUCHUS
(GYHKIMU Ha IPOMEXYTKE, HEPEpbIBHAS (QYHKIUS, aCHMITOTHI Tpaduka
GbyHKIMM, TIepBasi ¥ BTOpast MPOU3BOIHAS (DYHKIMH, TEOMETPHYECKUH 1
¢u3nueckuif CMBICIT TPOMU3BOJHOM, IEpBOOOpa3Hast, OIpPeacIEHHBIN
WHTETpal, yMEHUE HAXOJWUTh aCUMITOTHI rpaduka (QyHKIUH; yMEHHE
BBIUUCIIATh  MPOU3BOJAHBIE CYMMBI, IPOU3BEJACHHUSA, YACTHOTO U
KOMITO3UITUH (DYHKIMIA, HAXOIUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMU; YMEHHE HaXOIUTh IMPOU3BOJIHBIC AIIEMEHTAPHBIX (YHKUIHUH;
YMEHHE WCIIONIb30BaTh IMPOU3BOJHYIO [UIS HWCCIEAOBAHHS (DYHKITHIA,
HaXOJUTh HAaWOOJBLINE UM HAWMEHBIIUE 3HAYCHUA (YHKIMNA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHauM3a; NPUMEHSTHh MPOU3BOJAHYIO JUIS HAXOXKJIEHHUS HaWIy4Ilero
pelieHusi B MPHUKIAAHBIX, B TOM YHCJE COIMUAILHO-I)KOHOMHUYECKUX H
bu3MUYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI (PUTYP C TTOMOIIIBIO

HHTCrpaina; MpuBOJUTh NPHUMEPBI MAaTEMATUYCCKOI'O MOACITIUPOBaHUA C




noMoIbio AU depeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk GyHKIUH, oOpaTHas
byHKIMsA, KoMNo3unus (YHKUUN, JTUHEHHas (QyHKIUs, KBagpaTHUHAS
byHKIHS, parMoHaIbHas byHKIHS, CTEIeHHAs dbyHKIMS,
TPUTOHOMETPUYECKHE  (YHKUUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTelbHas | JorapupmMuyeckas (yHKIHH, yMEHHUE
CTpOUTH Tpauku M3yYEHHBIX (YHKUHUH, BBHINOJHATH MPeoOpa3zoBaHuUs
rpadukoB QyHKIUH, UCTIOIB30BATh TPAGUKU SISl U3YUSHUS TIPOILIECCOB U
3aBUCUMOCTEH, MPH PEIICHUH 3a7iad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peanbHOMN KU3HU; BBIpaXXaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA M TpapUKH GYHKIMN [T peHIeHUs
YpaBHEHM, HEPaBEHCTB W 3aJady C MapaMeTpaMu; H300paxkaTh Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUN, HEPABEHCTB

n UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, I0JIM U YaCTH, Ha JBIKEHUE, paboTy, CTOUMOCTh TOBApPOB U
YCIIyT, HaJIOTH, 33[]a4i U3 00JacTH yNpaBlIeHHUs JIUYHBIMUA U CEMEHHBIMU
(¢buHaHCaMM); COCTaBISTh BBIPAKEHUS, YPaBHEHMsI, HEPAaBEHCTBA U HX
CUCTEMBI TI0 YCJIOBMIO 33/1aud, HUCCJIENOBaTh IOIYYEHHOE pELICHHE U
OIICHMBATh MPABAONOJO0OHOCTh PE3yJbTAaTOB, yYMEHHE MOJEIHPOBAThH
peaJIbHbIE CUTYallUM Ha SI3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKECHUS,
YpaBHEHHUs, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHIO 3aJauH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIM C MHCIIOJIB30BAHMEM ammnapara

anreOppl, UHTEPIIPETUPOBATH MOTYUYSHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpeIHee apuPMETHIECKOe, MENaHa,
HauOoJIbIlIee U HAaMEHbIIee 3HAUCHUS, pa3Max, AUCIIePCHsl, CTAaHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; YMEHUE H3BJICKATh, UHTEPIPETUPOBATH
nH(pOopMalInIO, MPECTABICHHYIO B TAOIUIaX, HA AMAarpaMMax, rpadukax,
OTPaXKAIOIIYIO0 CBOWCTBA peabHBIX MPOLIECCOB U SIBJICHUM; MPEICTABIATh
uHbOpMalLIMI0O C TIOMOIIbIO TaOMUI W JuarpaMM; HCCJIelI0BaTh
CTaTHUCTUYECKUE JTaHHBIC, B TOM YHCIE C MPUMEHEHHEM TrpauuecKux
METOJIOB M  DJIGKTPOHHBIX  CPEICTB; TpadUyecKd HCCIeI0BaTh
COBMECTHBIE HAONIOJICHUS C TOMOIIBI0 JMAarpaMM pPACCEUBAHUS U

JIMHEWHOM perpeccun

YMeHue onepupoBarh IOHATHUAMM: CIy4alHBIA OIBIT W CIIy4alHOE

CO6BITI/I€, BCPOSATHOCTD CHy‘l&fIHOFO CO6]':>ITI/I$I; YMCHHC BbIYUCIIATDH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapHUUECKUX METO/IOB; NPHUMEHSTh
(bOpMyIIBI CIIOKEHUSI U YMHOXKEHHSI BEPOSATHOCTEH, (OpMyIy MOIHOU
BEPOSATHOCTH, opMyiy bepHyiu, komOuHaTopHbIe (HaKThl U HOPMYJIHI;
OLICHUBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; yMEHHE OIEepPHPOBATh
NOHATUSAMH: CIyd4ailHas BeJIWYHMHA, pacHpeiesicHHe BepOsSTHOCTEH,
MaTeMaTH4ecKoe OXXKWAAHUE, TUCIIEPCHUS M CTaHIAPTHOE OTKJIOHEHHE
CIlydailHOW BEJWYMHBI, (QYHKIMM pacOpeleNeHuss W IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTENIFHOTO W HOPMAJBHOTO pacIpeleeHui;
YMEHHE HCIIONb30BaTh CBOWCTBA M3YYEHHBIX paclpeneeHuil i
pemIeHus 3aaad; 3HAKOMCTBO C MOHSTHUSAMH: 3aKOH OOJNBLIMX YHCED,
METOABl BBIOOPOYHBIX HCCIIEOBAaHUM; YMEHHE IPHBOIAUTH IMPUMEPHI
HPOSIBIICHNS 3aKOHA OOJBIIMX YUCEN B HPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSAX; YMEHHUE ONepUPOBATh MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHCIO COYETaHWH, YHUCIO IEepecTaHOBOK; OWmHOM HploTOHA; ymeHune
IPUMEHATh KOMOWHATOPHBIE (DAKThI U PACCYKIACHUS IS pellIeHUs 3a71ay;
OIICHWUBATh  BEPOSTHOCTH  pPEAJTbHBIX  COOBITHIA;  COCTABIIATH

BCPOATHOCTHYIO MOJACIIb U UHTCPIIPETUPOBATDH HOHy‘-ICHHLIﬁ pe3yibTaT

YMeHHue onepupoBaTh INOHATUSAMHU: TOYKA, MpsMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yrja, IUIOCKMM yroul,
JBYIPAaHHBI yTroJI, TPEXTPaHHBIM yIoj, CKPEIIMBAKOLIUECS IPSIMBIE,
[IapaJUIEIbHOCTh U NEPHEHAUKYIISIPHOCT MPSIMBIX U IUIOCKOCTEH, Yroi
MEXIYy HPSAMBIMH, YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXAY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXAY
IIPSIMBIMH, PACCTOSIHUE MEKY INIOCKOCTSIMH; YMEHHE UCIIOIb30BATh IIPU
pelIeHn 3a7a4d M3ydeHHbIe (aKThl U TEOPEMbl TUIAHUMETPUU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXAlOUIer0 MHpa; CTPOUTh
MaTEMaTHYECKUE MOJEIN C IOMOIIBI0 T€OMETPUYECKUX IOHATHH U

BCJIMYHH, PCIIATh CBA3AaHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIATAL (GUTYpPBI, 00BEM (UTYpPHI,
MHOTOTPaHHHK, NTPABWIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPaHHUKA,
Ky0, mapajienenunen, Npu3Ma, NHpamuaa, ¢Gurypa ¥ IHOBEPXHOCTh
BpalIeHUs, WINHIP, KOHYC, Iap, cdepa, miomans cdepsl, MiIomanb
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, IMIMHIpA, 00BEM KyoOa,
HPSMOYTOJIBHOTO TapajUIeJICHNIe/1a, MHUPAMUIbI, TPU3MBI, IHIHHIPA,
KOHYyca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUYECHUS KOHYyca M IMIMHIpA,

napajjiCJbHbIE OCH HWJIM OCHOBAaHHIO, CCYCHHUC IIapa, IIJIOCKOCTD,




Kacaromascs chepbl, IUIUHIPA, KOHYCa; YMEHHE CTPOHUTH CEUYECHHE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHUKH, (PUTYpHI U TOBEPXHOCTH
BpAILECHHS, X CEYCHHSI, B TOM YHCIIE C IOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSATh CBOICTBA T€OMETPUUECKUX (PUTYDP, CAMOCTOSTEIHHO
(bopMyaHpOoBaTh ONpeAeTIeHUs U3y4aeMbIX (PUrYp, BBIBUTATh THIIOTE3bI
O CBOWCTBAax M MpPU3HAKaX T'€OMETPUYECKUX (HUTYp, 0OOCHOBBIBATH HIIH
ONpoBepraTh HMX; YMEHHE IPOBOJAUThH KiIAacCUPHUKAIMIO (QUTyp IO
Pa3IUYHBIM IPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE JIOTIOJHHUTEIBHBIC

MOCTPOEHUS
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YMeHne onepupoBaTh TOHSATHSAMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHUSI Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO00WS, TMOAOOHBIE (UTYPBI, yMEHHE
pacrmo3HaBaTh paBHbIC M MOJAOOHBIE (PUTYpPHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKType; HCIIOJIIb30BaTh T'€OMETPHUYECKUE OTHOIICHUS
IpH PEIICHUH 3a/lad; HAXOJUTh T'C€OMETPHUYECKHUE BEIUYUHBI (IJIMHA,
yroj, IUlomanab, OObEM) MpU pelmIeHWH 3adad W3 JIPYTruX ydeOHBIX
MPEIMETOB U M3 PEANbHOMN KU3HU; YMEHUE BBIYUCIATH T€OMETPUUCCKUE
BEJIMYUHBI (JJTMHA, YTOJ, IJIOMaab, 00BEM, IUIOMIAAL TOBEPXHOCTH),
UCIIONB3Ysl M3YYCHHBIE (OPMYINIBI M METOJbI, B TOM YHCIE: IUIONIa/lb
MOBEPXHOCTH THPAMUBI, IPU3MBI, KOHYCa, IWIMHIPA, IUIOMAAb CHEpBI;
00BEM KyOa, IPSMOYTOJIBHOTO Mapaliesienuneia, THPaMUIbI, TPU3MBL,
IUTMHIpA, KOHyca, Iapa; YMEHHE HaxXOAWTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp
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YMeHue onepupoBaTh NOHATUSAMU: MPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
BEKTOP, KOOpAMHATHl TOYKH, KOOPJIMHAThl BEKTOPA, CyMMa BEKTODPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIO, PA3JIOKEHHE BEKTOpa mo 0Oas3ucy,
CKaJIIPHOE IPOM3BEACHHE, BEKTOPHOE IIPOU3BEACHUE, YOI MEXAY
BEKTOpPAMH; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ
JUIA pELIeHUs TEeOMETPHUYECKMX 3aJad W 3a4ad  JpYyTrux Yy4eOHbBIX

MPEAMETOB
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YMmeHue BBIOMpATh MOAXOIAIIMNA METOJX JJs pEIIeHUs 3a/auH;
NOHMMAHHE 3HAYUMOCTH MATEMaTUKA B M3YYEHUM IMPUPOJHBIX U
OOIIECTBEHHBIX TPOLIECCOB U  SBJICHMN; YMEHHE pacIO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHME IPHBOJIUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUHCKOM M  MHUPOBOU

MaTeMaTUYeCKON HAayK1




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Kona IIpoBepsieMblii 2J1eMEHT COAePKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbnsle u nensle yncina. [I[pu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Panmonaneupie uucna. OOBIKHOBEHHBIE U JECSATHYHBIE JIPOOHM, TPOLIEHTHI,
OeCcKOHEUHbIE TIEPUOUUECKUE TPOOH
1.3 Apudmernuecknil KOpeHb HaTypalbHOU cTeneHu. JeidcTBus ¢ apupmMeTHIecKuMu
KOPHSIMM HaTypajabHOU CTEIICHH
14 Crenenp ¢ mnenbiM MnokazateneM. CTeneHb € palMOHAIBHBIM IOKA3aTENIEM.
CBoiicTBa cTeneHU
1.5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YNCJIOBOIO apryMeHTa
1.6 Jlorapudm uuncna. Jlecaruunbie 1 HATYpaIbHBIEC JTOTapU(OMBI
1.7 JeiictBuTenbHbie  Yucia. ApU(METHYCCKHE ONepalud C JICHCTBUTCILHBIMU
yuciaamu. [IpuOamkEHHbIe BEIYUCICHHS, TIPAaBUIIa OKPYTJICHHS, IPUKUIKA U OLICHKA
pe3yJibTaTa BIYUCICHUN
1.8 [IpeobOpazoBanme BeIpaXeHUH
1.9 KommuiekcHsie yncna
2 VYpaBHEHMsI 1 HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIIOHAIEHBIC YPaBHEHHUS
2.2 HppauunoHaibHble ypaBHEHUS
2.3 Tpuronomerprdeckue ypaBHEHHs
2.4 [Toxa3zarenbHbIE U JTOTapUPMUUECKIE YPAaBHEHHS
2.5 Ilenpie 1 1poOHO-palIMOHATILHBIC HEPABEHCTBA
2.6 UppanmonansHbie HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuroHomeTpuuecKue HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuna cucTeMsl JINHEHHBIX YypaBHEHUI. ONpeaenuTesb MaTPUILIbI
3 OyHKIUU U Tpaduku
3.1 @Oynkiys, cmocoOsl 3amanus ¢yHkuuu. ['papuk dynxnum. B3zaumao oOpatHbie
¢yskuuu. YétHele 1 Heu€THBIe QyHKIMU. [leprogunueckue GpyHKIUHN
3.2 OO6nacte ompeneneHuss M MHOXeCTBO 3HaueHMH ¢GyHkuuu. Hynu QyHKIum.




[TpoMexXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI ¢GyHKuuu. HaunOombiiee W HauMeHblllee 3Hau€HUE

(GYHKIIUU Ha IPOMEKYTKE

33 CrenenHas (QyHKIOHMS C HaTypaJbHBIM M IeibIM moka3areneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTENICHH
34 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [TokazaTenbHas u orapudmudeckas pyHKIIUU, ©X CBOWCTBA U IPadUKH
3.6 Touku paspeiBa. AcuMNOTOTH TpadukoB ¢yHkuuid. CBoiicTBa (QyHKUUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTeILHOCTH, CIIOCOOBI 3aaHUs MTOCIIEN0BATENLHOCTEN
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. opmyra CI0KHBIX IPOIIEHTOB
4 Hagana maTemMaTHyecKkoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIMMA
4.2 [IpumeHeHHe NPOU3BOAHOM K HMCCIEIOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxnenne HanOobIIero 1 HauMeHbIIero 3HaueHus (QyHKIUU Ha
OTpe3Ke
43 [TepBooOpaznas. Muaterpan
5 MHoO)kecTBa U JOTUKa
5.1 MHoxecTBO, onepaiuu Haa MHOKecTBaMu. [{uarpammer Dittepa — Benna
5.2 Jloruka
6 BepositHOCTB 1 cTaTuCcTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IIpsiMBIE U TUNIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eomerpus, 10 xknace/ Mepsmsik A.I'., Homuposckuii I.A.,
[TonsixkoB B.M.; mon penakuueit [lomonsckoro B.E., OGmectBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO M3naTensckuil nentp « BEHTAHA-
['PA®y»; AktinonepHoe obmiectBo «M3natenscTBo «IIpocBemienne»

* Maremaruka. ['eomerpust, 11 knace/ Mep3nsk A.I'., Homuposckuii JI.A.,
[Tonskor B.M.; mox penakuumeit [logonsckoro B.E., O6mectBo ¢
OrpaHUYECHHON OTBETCTBEHHOCThIO M3aaTennckuil nentp « BEHTAHA-

['PA®»; AxunonepHoe odmectso «M3narensctBo «IIpocBemienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
HUHTEPHET

DneKTpOHHBIN 00pa30BaTENbHBIN pecypc «YPOKHU MO YYEOHOMY TIPEIMETY
"Teomerpus'y, 10-11 knacc, AO «M3narenbctBO «IIpocBerieHney

https://digital.prosv.ru/
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