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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus siBNIsI€TCA OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEHETr0 00IIEro
o0pa3oBaHMs, TaK KakK OO€eCleYyMBaeT BO3MOXKHOCTb M3Y4YEHHUS JAUCLUIUIMH
€CTECTBEHHO-HAYYHOI HAMNpPAaBJICEHHOCTH M MPEIMETOB T'YMaHHUTApHOIO IIMKJIA.
[TockonbKy TIOTHYECKOE MBIIUICHHE, POPMHUPYEMOE MPU U3yUEHUU 00YUaIOITUMHCS
NOHSATUMHBIX OCHOB TIE€OMETPUH, NPH JI0KA3aTEIbCTBE TEOPEM U TOCTPOCHHHU
LEMOYKH JJOTUYECKUX YTBEPKICHUM NIPU PEIICHUN T€OMETPUUYECKUX 3a7a4, YMECHHE
BBIJIBUTaTh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA MpH
pEIIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH (PU3UYECKHX 3ajad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypca «['eomerpusk» Ha yriryonéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUYaIOIUXCsl IPU U3yUEHUH
reOMETpPUM, KaK COCTaBIsOLIEH mpeaMeTHoM obnactu «MaTtematuka W
nH(opMaTukay yepe3 odecreueHrne BO3MOKHOCTH TPUOOPETEHUS U UCTIOJIb30BAHUS
0oJiee rIyOOKMX T€OMETPUUYECKUX 3HAHUM U IEUCTBHM, cienu(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCIIEIIHOTO MPO(heCcCHOHATBHOTO 00pa30BaHUs, CBSI3aHHOIO C
UCII0JIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETPHHM Ha YIIyOJEHHOM YpPOBHE,
PACHIMPSIONIMMH M YCUIIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBiIeHUsI O TEOMETPUU KaK YaCTU MUPOBOU KYJIBTYpPbl U
(opMUpOBaHKE OCO3HAHUS B3AUMOCBSI3H FTEOMETPUH C OKPYKAIOIIUM MUPOM;

dopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYypax Kak o
BOXKHEHUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJISIIONIMX OMUCHIBATh M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOLIEro MUpa, 3HaHWE MOHATUHHOTO ammapara o pasaeny
«CtepeomeTpus» ydeOHOTO Kypca TeOMEeTpHH;

dbopMupOBaHHE  YMEHHUS  BIaJeTh  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTIypaX M MX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dopMyll U yMeHHE UX MPUMEHITb, YMEHHUS JI0Ka3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 33/1aY;

dbopMHpOBaHUE YMEHUS PacliO3HABaTh HA YEPTEKax, MOAENSIX U B peaIbHOM
MUpPE MHOIOTPaHHUKH M Te€Ja BpALLEHUsA, KOHCTPYUPOBAThb I'€OMETPUUYECKHE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUi, (POpPMUPOBAHME MOHUMAHUS POJIM AKCHOMATUKH TPU
MIPOBEJCHUHN PACCYKICHUN;

¢opMupOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB U aJTOPUTMOB
pELIeHUs], YMEHUS X NPUMEHSTh, IPOBOJANUTH TOKA3aTEIbHBIE PACCYKICHUS B XOE
pElIEHUs] CTEPEOMETPUUYECKUX 3aad MU 33Jad C NPAKTUYECKUM COJEPHKAHUEM,
(dbopMHpoOBaHUE MPEJCTABICHUS O HEOOXOAMMOCTU J0KA3aTeIbCTB IpPU



000CHOBAaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEACHUHN
JEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CITOCOOHOCTEN 00YyUaroIMXcsi, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEI0OBATEIbCKUX
YMEHUHN, KpUTUIHOCTH MBIIIICHUS, UHTEpECca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (PYHKITMOHAIBHONW TPAMOTHOCTH, PEJIEBAHTHONH T€OMETPHU:
YMEHUSl PAclo3HABaTh IMPOSBICHUS T'E€OMETPUYECKUX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM UM  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHUSL PEATBbHBIX CUTYyaIlud, WCCICIOBAHUS TOCTPOCHHBIX MOIETEH,
UHTEPIPETALMU TTOJYYCHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpKAaTEIbHBIMU JIMHUAMHU y4eOHOTrO Kypca «l'eoMeTpus» B
10-11 xnaccax sBisroTcs: «IIpsiMble U TUIOCKOCTU B MPOCTPAHCTBEY,
«MHororpanHukmny, «Tena Bpaiienus», « BEKTOpbI 1 KOOPAUHATHI BIPOCTPAHCTBE,
«JIBMKEHNS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebGoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY, PEJICBAHTHBIMU T€OMETPHUH HA YTIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEpP)KATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHupOBaHHWE JIOTMYECKUX yMEHUH  paclpeieisercss He TOJAbKO  TI0
coJiep KaTeNIbHbIM JIMHUSAM, HO U MO rojgam oOydenus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaraM ocBoeHHs DenepanibHONM paboueit
POrpaMMBbl, pacHpeeIEHHBIM IO ToJaM OOy4YeHUSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITUATIBHBIM BOIIPOCAM 00yYaronuecs
oOpamanich HEOAHOKPATHO. OTO TIO3BOJIIET  OpPraHW30BaTh  OBJAJCHHE
TCOMETPUYECKUMH MOHATHSIMH M HaBBIKAMH TTOCJIEI0BATEILHO U TTOCTYIIATEIBHO, C
COOJTI0/IEHMEM TPUHIIUITA TTPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yYarOIIMXCS, PACIIUPSIS U yriyOmsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon K M3y4EHHUIO TEOMETPUU Ha YIIIYyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath ycinoBus qans  auddepeHnmanuu  0O0ydeHHS,  MOCTPOEHUS
WHIUBUyIbHBIX ~ 00pa30BaTENbHBIX TMPOrpaMM, OOECHEYUTh yriayOnéHHOe
M3y4YeHHUE TEOMETPUH KaK COCTaBIISIONICH yaeOHOTo peamera «MaTeMaTukay;

MOJATOTOBUTh OOYYAOIIMXCS K TPOJOJDKEHUIO HM3YyYCHHsS MaTEMaTUKH C
yu€ToM BBIOOpa Oymymier mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY
0o01muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydyenue yueObHOro Kypca «['eomeTpusi» Ha yriayOJE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiracce — 102 gaca (3 gaca B Henenmo), B 11 kiracce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKAHUE OBYUYEHUA
10 KJIACC

IIpsiMbIe U JIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM TOCTPOCHUHU CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOE pacnosioKeHWe MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
NapajuleJbHble W CKpEIIMBAIOIIMEC IMpsAMble. lIpuU3Haku CKpemyBarOmMXCs
npsAMBbIX. [1apamiebHOCTh IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPsIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSIMBIX, IIAPAIIICIBHOCTD IIPAMON
u 1miaockocT. llapamnenbHoe M LEHTpadbHOE NPOEKTHUPOBAHUE, H300paKEHHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapajlIeIbHOr0 MNpPOEKTUpOBaHUsA. M300pakeHue
Guryp B nmapayuieqbHOM MPOEKIUU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJl
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajulesIbHbIE
IJIOCKOCTH, CBOKMCTBA IapaJuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmmue
MIPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TETpa’Jlp, MapajuieJenunes,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISPHOCTD NPSIMON M IUIOCKOCTH: IEPIICHINUKYJISPHBIC MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHbIE W IIEPIEHAMKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYJSAPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MNPSIMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OproronaneHOE IIPOEKTUPOBAHUE.
IleprieH MKy ISP ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSTHUE OT
OpsIMOM 10 TJIOCKOCTH, MpoeKuus (Urypbl Ha IUIOCKOCTb. leprnenauKkynspHOCTb
IJIOCKOCTEM: NMPU3HAK MEPHEHAMKYISIPHOCTU JIBYX IUIOCKOCTEU. Teopema 0 TpEX
MEPIICHIUKYJISIPAX.

Yrael B IpOCTPAaHCTBE: Yroa MEXKIy MNPSAMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
yIOJI, JIMHEWHBIW yIoJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOTPAHHBIE YTJIBL.
CBolicTBa IUNIOCKUX YIJI0B MHOTOrpaHHOro yria. CBONCTBA IJIOCKUX U JIBYTPAaHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buasl MHOrOrpaHHuKoOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yromnpHas
npu3Ma, npsiMasi 1 HaKJIOHHAsi IPU3Mbl, OOKOBasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapautenenurnen, IpsMOYTOJIbHBIN MapAIUICIICIUIIE U €0 cBOMCTBa. Kparuaitimue
MyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema OJiinepa. IIpocTpancTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronpHas nupamuia, IpaBuiIbHAs U yCEeUEHHAS
nupamubl. CBolicTBa péOep W OOKOBBIX TpaHeld NPaBUIBHOW IHPaMUIBI.
[IpaBuiibHBIE MHOTOTPAHHUKH: MPABUIIbHASA NPU3Ma U NPABUJIbHAS MUPAMUIA,



MpaBWJIbHAs TPEYrojibHAs MUPaMUa U MIPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O NPABHJIbHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOAEKAdIP U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JMaroHaidu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH M IOJTHOW IOBEPXHOCTH MPSAMOM HIPHU3MBI,
IJI0LIAAb OCHOBAHMI, TEOpEMA 0 OOKOBOM MOBEPXHOCTHU NPAMOM npu3Msl. [Inomanp
OOKOBOIl TIOBEPXHOCTH W TOBEPXHOCTH NPABHIBHOM NHpaMUIbl, TEopeMa o
IUIOIIAIN YCEUEHHOU TUPAMU/IBI.

CuMmmeTprss B HPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  ITPaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOIOIPDAHHMKE: CHMMETPUS
napaJIeNIeNMIe1a, CUMMETPUsS NPABWIBHBIX IIPU3M, CHMMETPHS NPABWIBHOU
MApaMUJIbI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABICHHBIE M IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JI€MCTBHS C BEKTOPAMHU: CIOKEHHE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHMSI BEKTOpa Ha YHUCIIO.
[TonsiTME KOMIUTaHAapHBIE BEKTOPBI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasigoKEHUM BEKTOpa 1O TPEM
HEKOMIUIAaHApHbIM  BekTopam. lIpsMoyronpHass  cucremMa  KOOpAWMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMU TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesna Bpamenust

[TonsiTHs: TMIMHAPUYECKAas TOBEPXHOCTh, KOHHYECKAasi TOBEPXHOCT,
chepuueckas TOBEPXHOCTh, OOpa3ymIlnue TMOBepXHOCTe. Tenma BpalieHUs:
UWJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanMmHoe pacrosoxenue chepsl
M TUTOCKOCTH, KacaTellbHasl TIOCKOCTh K cdepe. M3o0paxkeHne Ten BpalleHus Ha
miockocth. Pa3BépTka nmunmaapa u konyca. Cummerpus cepsl U mmapa.

O6béMm. OcHOBHBIE CBoOMcTBa 00bEMOB Ten. Teopema 00 o0O0BEME
NPSIMOYTOJILHOTO Tapajuiesnenunena v cieacteuss u3z Heé. O0bEM mnpsMol u
HAKJIOHHOW TPU3MBI, IWJIMHPA, MUpaMHUIbl U KoHyca. OOBEM I1apa W 11apoBOTO
CErMeHTa.

KoMOuHanuyu Ten BpailleHus W MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
UIUHAP, OMHCaHHas oOkoyio ImHApa. llepeceduenne cdepbl u mapa c
miockocThio. Kacanue mapa u chepsl mIocKocThio. [loHSTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cdepbl, cdepbl, BNHUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalllCHMUS.



[Tnomans MOBEPXHOCTH IUIMHAPA, KOHYyCa, TUIOMAaab chepbl U e€ yacTei.
[Tomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANEH TOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
ITIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BPAIlICHUS: CEUCHUS IUIMHIpa
(mapajuilenbHO W TEPHEHIUKYJISAPHO OCH), CEUYEHHUs KoHyca (IapasulesibHbIe
OCHOBAHHUIO M MPOXOJIAIINE Yepe3 BEPIINHY), CEUEHHUS I1apa, METOJIbI IIOCTPOCHUS
CEUCHMI: METOJl CJIEA0B, METOJl BHYTPEHHEIO MPOCKTUPOBAHUSA, METO]I IIEpEHOCA
CEKYyUIEN TIOCKOCTH.

BeKkTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

BexkTtops! B npoctpancTBe. Onepanyu HajJ BEKTopaMu. BEKTOpHOE YMHOKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOpPHOTO yMHOXeHUA. [IpsMoyrosibHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatsel BekTopa. PaznokeHue BekTopa IO
6a3ucy. KoopamHaTHO-BEKTOPHBIA METO/I TP PEIICHUH T€OMETPUUECKUX 3a]1a4.

JIBUKEeHUs B IPOCTPAHCTBE

JBmwxenus: mpoctpancTBa. OToOpakeHus. J[BHKEHUS U PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XKCHUN. Buapl JBWKEHUM: MapalliedbHBI TEpPEeHOoC,
HECHTpaJIbHAS CUMMETpPHS, 3€pPKabHAS CHUMMETpPHS, ITOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHckoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIIMH 00YYAIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUMCKOr0 00IECTBA, MPECTABIEHUE O MATEMATUYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBICHUH, MpOLEIYp
rpaXaaHcKkoro  oOmiectBa  (BBIOOPBI, ONPOCBI M APYroe), YMEHHE
B3aMMO/JICUCTBOBATh C COILMAJIBHBIMM MHCTUTyTaMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYEHUEM;

2) NIaTPHOTHYECKOE BOCITUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSILEMY POCCHUMCKOM MAaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIXKEHHM B JPYrMX HayKaX, TEXHOJOTUsiX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKHU U IEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHHUE YCTOMYUBOTO Oy IyILIEro;

4) 3cTeTHYECKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKoe BOCIUTAHME:

cOPMHPOBAHHOCTh yMEHUS TPUMEHATh MaTeMaTUYECKHWE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 30pOBbIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXHUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEILHOCTHIO;

6) Tpy10BOE BOCIIUTAHHUE:

TOTOBHOCTh K Tpyldy, OCO3HAaHUE IIEHHOCTH TpPYIOJt00Us, HUHTEpeC K
paznuyHbiM  cPepaM  NMPOPECCHOHAIBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymieid mpodeccuu © peann30BbIBATh COOCTBEHHBIE >KM3HEHHBIC TIUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MAaT€MaTUYeCKOMY OOpa3OBaHUIO U



caM0OOpa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYacCTHUIO B PELICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3x0JI0THYeCKOe BOCTIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpbl, TIOHUMAaHHUE BIUSHUSA
COLUAITBHO-D)KOHOMUYECKUX IMPOLECCOB HA COCTOSTHUE MPUPOJHOM M COLMAJIBHOU
Cpelbl, OCO3HAHHE TI00aTBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OpHUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHYeCKMX 3HAHWM [JI peleHus 3aJad B o00JacTu
OKpY>Karollled Cpelbl, IUIAHUPOBAHUE TIOCTYNIKOB M OIEHKHM HX BO3MOXHBIX
MOCJEACTBUMN JIJIs1 OKPY>KAIOIIEH CPEe/Ibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKHU, IOHUMaHUE MAaTEMATHYECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeTbHOCTH, dTANOB €€ Pa3BUTHUS U 3HAUYMMOCTU
JUISL pa3BUTHUSL LIMBWIN3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTeMaTUYECKOU
KYJIbTYpPOU Kak CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3oBble 1ornyeckue 1ecTBu:

BBISIBJIATH M XapaKTEPU30BaATh CYIIECTBEHHBbIE NPU3HAKUM MaTEMAaTUUYECKUX
00BEKTOB, MOHITUHN, OTHOIIEHUN MEXKY MMOHATUAMU, (OPMYJIUPOBATHONIPEICTICHUS
MOHATHUM, yCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJ1aCCU(DUKALIUKI, OCHOBAHUSI JJIsI
000011IeHNs U CPAaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (QopMynIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U O0IIIHE, YCIOBHBIE;

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIHOUEHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUI
(TIpsiMbIe U OT IPOTUBHOTO), BRICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelmieHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BRLIOUpATh HAanOOoJIee MOIXOANIUN C Y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkue JeCTBYUA:



MCITIOJIB30BaTh BOIPOCHl KaK HCCJIEA0BATEIbCKUII WMHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CINITAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, IBJICHMSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN Mk Ty 00bEKTaMHU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIEHUSI W BBIBOABI IO pe3yJibTaTaM
NPOBEIEHHOTO  HAOJIONEHMs, HUCCJIENIOBAaHMsS, OICHHUBAaTh  JIOCTOBEPHOCTH
MOJIyYeHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOLECCa, a TaKXe BbIJBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanuei:

BBISIBJIATh A€(UUMTHI HHPOPMALIUH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETA Ha
BOIIPOC U JJIs PELICHUS 3a]1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJIU3HPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIMIO Pa3IMUHBIX BUAOB U (popM
IIPEICTABIICHNUS;

CTPYKTYpPUPOBATh HH(POPMALIMIO, MPEACTABIATh €€ B pa3au4HbIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HaJEKHOCTD uH(popmauu o CaMOCTOATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCcAJIbHbIE YUeOHbIE JIeiicTBUA

Oo0menne:

BOCIIPUHUMAThH U (OPMYITHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBHAMU U
IEJSIMH OOIICHUS, SICHO, TOUHO, TPAMOTHO BhIpa)kKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHHWS II0 XOAYy pCIICHHUS 3ajayH,
KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B XOJI¢ OOCYXJICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
POOJIEMBI, peracMoi 3aJ1a4M, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HA TTIOMCKPEIICHMS,
COTIOCTaBIIATh CBOU CYXACHHUS C CYXXISHUSMH JPYrMX YYaCTHUKOB JHaiora,
oOHapyKMBaTh pa3InuyMe MW CXOACTBO TMIO3WIIMK, B KOPPEKTHOH opme
(GbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAXKECHUS;

MIPEICTABIIATh PE3YJIBTAThl PEIICHUS 3a/1aud, SKCIICPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSITEIbBHO BBIOMpATh (opMaT BBICTYIUICHUS C YYETOM 3a7ad
MPE3CHTAIUN U OCOOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh ILJIaH, AJITOPUTM PEILICHUS 3a/1auH, BRIOUPATh COCOO pEelIeHUs C
YYETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJLICKT:

BJIQJICTh  HaBBbIKAMHU  I[IO3HABAaTEJIbHOW  pedIEeKCMU  KaK  OCO3HaHUs
COBEpILIAEMBIX JCHCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJECTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJSL Tpollecca U pe3yJibTaTa pelieHus
MaTeMaTH4YEeCKOW 3a/1a4H;

NPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUThH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBACHATh PUUUHBI
JOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIHbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAUBUIYATHHOU
paboThl MpU pEIICHHH Y4YeOHBIX 3ajlay, MPUHUMATh 1eJlb COBMECTHOM
NEeSATEIbHOCTH, IJAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, paclpeiessTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYXKIATh MPOIIECC U PE3YIbTAT PabOThI, 00001IaTH
MHEHUSI HECKOJILKUX JIIOJICH;

y4acTBOBaTh B IPyHmHoBbIX (opmax paboThl (00CyxkAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOJHSITH CBOIO YacTh pabOTHI M KOOPJUHUPOBATH
CBOU JIEUCTBUS C APYTUMHU YJIEHAMH KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIajaa
B O0mMI TPOAYKT TO KPUTEPHUsM, CPOPMYJIUPOBAHHBIM YUACTHHUKAMHU
B3aUMOJICUCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOydaroniuiicst Hay4uTcs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMHM TIOHATHSAMH CTEPCOMETPUU TIPH
pEIICHUH 3a7a4 U TPOBEACHUHM MaTEeMaTHUYECKUX PaCCy KICHUM;

e TPUMEHATH AaKCHOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPHU PEHICHUU
T€OMETPUYECKUX 3a]1aY;

e KJIAcCCHU(UIIMPOBATh B3aHUMHOE PACITOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TIPOCTPAHCTRBE;

e CBOOOJHO OMEpUPOBaTH TIOHATUSMH, CBSI3AHHBIMH C yIjJaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B TPOCTPAHCTBE, MEXKIy MPSMON U
MJIOCKOCTBIO;



e CcBOOOJHO OMEPUPOBATH MOHITUSIMH, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBbl MHOTOTPAaHHUKOB (IpHU3Ma,
nupamMuaa, IpsMOYTOJIbHBIN Napalijiesienurnen, Kyo);

e KJacCU(pUUUPOBATh  MHOTOTPAHHUKH, BBIOMpAass  OCHOBaHUA  JUIs
KJaccuukanuu;

e CBOOOJHO  OINEpPUPOBATh IMOHSATUSMH, CBA3AHHBIMHM C  CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHSATH napajiesibHOE, LEHTPAIbHOE u OpPTOTOHAJILHOE
NPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTh, BHITOIHIATH U300pakeHus puryp Ha
MIJIOCKOCTH;

e CTPOWTH CEUYCHHS MHOTOTPAHHUKOB Pa3JIMYHBIMH METOJAMH, BBITOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHH3Y;

e BBIYUCIATH  IUIOMIAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MIpU3Ma,
MUpaMKJIa), TEOMETPUUYECKHUX TEJ C TPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO OINEPUPOBATH MOHITUSIMU: CHMMETPUSI B MPOCTPAHCTBE, IIEHTP,
0Cbh M TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (QUTYPHI;

e CBOOOJIHO OINEpPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBITIOJHATH ICUCTBUS HAJT BEKTOPAMU;

e pelmaTh 3aJa4yd Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOIICHHH W
HAXO0XICHUE TCOMETPHUICCKUX BEJTMYHH, IPUMEHSISI H3BECTHBIC METOIBI IIPH
pelIeHU MaTeMaTHYeCKUX 3aJad TOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHIINE MPOTPAMMHBIE CpPEICTBA U  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e W3BJICKATh, MNPEOOPa3OBBIBATh M HWHTEPIPETUPOBATH HUH(POpPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEJICTaBICHHYIO Ha
YepTekKax U pucCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUSA Ha TMPAKTHKE: CpPaBHUBATh W
aHAJM3UPOBATh PEAbHBIC CUTYyAIlllH, MPUMEHITh U3YYCHHBIC MOHSATHS B
mporecce IOWCKa pelieHdus MaTeMaTH4ecku  CchopMyJIUpPOBAHHOM
npoOJieMbl, MOACIUPOBATh pPEATbHBIC CHUTYAIlMM Ha S3BIKE T'€OMETPUH,
MCCIIEIOBATh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHSATUH W TEOopeM, ammapara aiareOpbl, peraTh MPaKTHYECKHE 3a/1aud,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEITMYHH;

e HMETh NPEJCTaBlIeHUs 00 OCHOBHBIX ATalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOydaroniuiicst HaQy4uTCs:



CBOOOJHO OINEpPUPOBATh TMOHATUSMH, CBSI3aHHBIMH C IMJIMHIPUYECKOMH,
KOHMYECKOH U C(EepUYecKOll IOBEPXHOCTSMHU, OOBICHITH CIIOCOOBI
HOJTyYEHUS;

ONEepUpPOBaTh MOHATUAMHM, CBI3aHHBIMHU C TEJIAMH BPALECHUS: TUIHMHAPOM,
KOHyCOM, cpepoii u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHApP, KOHyC, cdepa Hu IIap) u
OOBSACHATH CIOCOOBI MOTYYEHHS TEJ BPaLCHMS,;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOI0KEHUE C(HEPhI U MIIOCKOCTH;
BBIYMCIIATh BEIUMYHMHBI 3JIEMEHTOB MHOTOIPAaHHHUKOB M TEJ BpAILLEHUS,
O00OBEMBI W IUIONIAM MOBEPXHOCTEN MHOTIOIPAHHUKOB M TEJ BpallCHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (HopMyT;

CBOOOIHO ONEpUPOBATh MOHSTUSIMHM, CBSI3aHHBIMU C KOMOMHALUAMHU TeIl
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHHUK, BIHCAHHBIA B cdepy U
ONMCaHHBIA OKOJIO cepbl, chepa, BIMCAHHAS B MHOTOIPAHHUK WIH TEJIO
BpalICHUS;

BBIUUCIISITH COOTHOLICHUSI MEXTy TUIOIIAIIMU ITOBEPXHOCTEN U 00bEMaMU
IT0JTOOHBIX TEII;

M300pakaTb HM3y4yaemble (DUTYpBI, BBIIOJHATH (BBIHOCHBIE) IUTIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYECHHUS TeJl BpaIllCHUS;

U3BJIEKaTh, WHTEPIPETHPOBaTH M NPeoOpa3oBbIBaTh HHPOPMAIUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO0 Ha
YyepTekax U pucyHKax;

CcBOOO/IHO ONEPUPOBATh MMOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHSTH ONEpaIMi HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKApPTOBOM CUCTEME KOOPUHAT;
peniaTh FeOMETPUYECKHE 33/1a4M HA BBIYMCIICHHE YTII0B MEXKY MPSMbBIMU U
IUIOCKOCTSMM, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METO/A MPHU PEIICHUH;
CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBS3AaHHBIMM C JABUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBITIOJHATh HM300paX€HHs MHOTOTPAHHUKOB U Tell BpallleHUus MpH
napajijieIbHOM — [EPEHOCE, LEHTPAJIbHOW CHMMETpPUHU, 3€pPKATIbHON
CUMMETPHH, NPU TOBOPOTE BOKPYT MPAMOM, MPeoOpa3zoBaHus 0100US;
CTPOUTH CEUEHHS MHOTOTPAHHMKOB M TE€J BpAIICHUS: CEYEHUs LIWIMHIpA
(mapajuienbHO M MEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO U MPOXOJIALIME YePE3 BEPILNHY ), CEUCHHUS 11apa;
UCIOJb30BaTh METOJbl IOCTPOEHHUS CEUEHUIH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ [IEPEHOCA CEKYILEH TIOCKOCTH;



JI0Ka3bIBaTh TE€OMETPUYCCKHIE YTBEPIKICHHUS,

NPUMEHATh TEOMETPUYECKHE (aKThl JJISi PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, TPENOIaralomuX HECKOJBKO IIaroB pEMICHUs, €CIH YCIOBHSI
NPUMEHEHUS 3aJ]aHbl B IBHOU M HESIBHOU (opMe;

pemarh 3aJadud Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKHX OTHOIICHUN W
HaXO0XXJIEHNE TEOMETPUICCKUX BEITNYHH;

NPUMEHATh MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI TIPU PEIICHUHN CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MTOJTy9YeHHBIC 3HAHUS Ha MMPAKTUKE: CPABHUBATH, aHATU3UPOBATh
M OIIEHWBATh peajbHbIC CHUTYallMd, MPUMEHSATh HW3yYCHHBIC MOHSITHS,
TEOpPEMBI, CBOMCTBA B TIPOIECCE TIOWCKA PEIICHUS MaTeMaTHYeCKH
chopMyIMpOBaHHON MPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC CUTyallMd Ha
SA3BIKE TEOMETPUH, HUCCIICIOBATH MOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TOHATUA ¢ TEopeM, ammapara anreOpbl, peliarh
MPaKTUYECKUE 3a/1aud, CBS3aHHBIC C HAXOXKICHHEM TE€OMETPHUSCKHIX
BEJINYWH;

UMETh TIPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHSI TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

KJACC
KoanyecTBo 4acoB
Ne HanmenoBaHmue pa3iesioB u TeM JuiekTpoHHbIE (HU(POBDbIE)
Kontpoabusie | IIpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThbI
1 BBC/ICHIE B CTEPEOMETPHIO 10 1 5 https://resh.edu.ru/https://www.yaklass.ru/
B
2 SAHMHOC PacTOJIOAEITHE HPAMBIX 6 1 1 https://resh.edu.ru/https://www.yaklass.ru/
B IIPOCTPAHCTBE
II
3 ap anﬂem)“H OCTb IPAMBIX I 8 2 https://resh.edu.ru/https://www.yaklass.ru/
MIJIOCKOCTEH B IPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB TPAMBIX H 12 6 https://resh.edu.ru/https://www.yaklass.ru/
MJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl B paccTOSIHUSA 10 2 https://resh.edu.ru/https://www.yaklass.ru/
MHororpaHHuKu 7 1 https://resh.edu.ru/https://www.yaklass.ru/
BekTopsbl B mpocTpaHCcTBE 10 2 https://resh.edu.ru/https://www.yaklass.ru/
I1 o
8 OBTOPEHHE, O 06merfe 1 5 2 1 https://resh.edu.ru/https://www.yaklass.ru/
CUcreMaTui3anda 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 68 5 20
ITPOI'PAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJIACC

KoanuyecTBO 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
Kontpoabusie | IIpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
1 AHaMTHYECKASITEOMETPUS 15 1 3 https://resh.edu.ru/https://www.yaklass.ru/
IT 600
2 OBTOPCHILE, OBOBIICHIC 1 15 1 4 https://resh.edu.ru/https://www.yaklass.ru/
CUCTEeMAaTH3alMsl 3HAaHHHA
3 OO0BEMMHOTOTPAHHUKA 17 5 https://resh.edu.ru/https://www.yaklass.ru/
4 TenaBpatenus 24 8 https://resh.edu.ru/https://www.yaklass.ru/
H 61e
5 HOMIAIL TIOBCPXHOCTH 1 ODBEMET 9 1 2 https://resh.edu.ru/https://www.yaklass.ru/
KPYIJIBIX TEII
6 JBrxeHus 5 1 https://resh.edu.ru/https://www.yaklass.ru/
IT
7 OBTOPEHHC, o6o6merfe 1 17 2 3 https://resh.edu.ru/https://www.yaklass.ru/
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 8 o5
[MPOTPAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




KJIACC

IHOYPOYHOE IIVTAHUPOBAHUE

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

Kontpo
JIbHbIE
padoThI

MpakTnu
ecKue
padoThbI

Jara
H3Y4YeH
us

DJIeKTpPOHHbIe Hu(pOBbIE
o0pa3oBaTe/bHbIE PeCypchl

OcHoBHbIe TpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalyieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://resh.edu.ru/https://www.yaklass.ru/

[ToHsATHS cTepeoMeTpHU: TOUKA, IpsMasi,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX MTPSAMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

https://resh.edu.ru/https://www.yaklass.ru/

[TonsTHs: nepecekaronyecs MI0CKOCTH,
IepeceKaroIInecs NpsMast U INIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

https://resh.edu.ru/https://www.yaklass.ru/

MHororpaHHUKH, U300paxKeHue
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00BbEKTOB

https://resh.edu.ru/https://www.yaklass.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBHS U3 HUX

https://resh.edu.ru/https://www.yaklass.ru/

AKCHOMBI CTEPEOMETPHHU U TTEPBBIE
crneactBus U3 HUX. CriocoObl 3a1aHus
NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U JIOCKOCTEN

https://resh.edu.ru/https://www.yaklass.ru/
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N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. 3o0pakeHne nepeceueHus
MOJIYYCHHBIX IJIOCKOCTEH. PackpamBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMHU

https://resh.edu.ru/https://www.y

aklass.ru/

Meroa cnefoB st HOCTPOEHUSI CEUCHU M.
CBoiicTBa nepeceyeHuid NpsIMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/https://www.yaklass.ru/

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [logobue
TPEyroJIbHUKOB

https://resh.edu.ru/https://www.yaklass.ru/

10

Kontposnbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://resh.edu.ru/https://www.yaklass.ru/

11

B3anMHOe pacnionoxeHue npsMsIx B
npoctpaHcTBe. CKkpeluBaromuecs
npsiMble. [Ipu3HaKy CKpemuBaromuxcs
npsambix. [lapaniensHbplenpsMble B
IIPOCTPAHCTBE

https://resh.edu.ru/https://www.yaklass.ru/

12

TeopeMa 0 cynieCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM MapajlIeIbHON
JAHHOM NPAMOU, IPOXOASAILEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoin. Jlemma o
[epeceYCHUUIIapAIIIEIbHBIXITPAMBIXILIOCK
OCTBIO

https://resh.edu.ru/https://www.yaklass.ru/

13

[TapannenpHOCTB TpexX NpsAMBIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPEILHBAIOIIUXCS MPSAMBIX

https://resh.edu.ru/https://www.yaklass.ru/
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14

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
MIPOEKTUPOBAHHS.
N3o0paxkeHnepazHbIXpuryp B
napayuienbHONIPOSKIIUN

https://resh.edu.ru/https://www.yaklass.ru/

15

[MenTpansHas npoekuus. Yroi ¢
COHANPAaBJICHHBIMU CTOPOHAMH.
YronMexaynpsaMbIMA

https://resh.edu.ru/https://www.yaklass.ru/

16

321,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICOOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITIPOCTPAHCTBE

https://resh.edu.ru/https://www.yaklass.ru/

17

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajIeIbHOCTU MPSAMON U INIOCKOCTH.
CaoiicTBa napamieabHOCTU NPSIMON U
IUIOCKOCTH

https://resh.edu.ru/https://www.yaklass.ru/

18

FGOMeTpI/I‘IGCKI/IG 3aa41 Ha BBIYMCIICHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
NMapaJiuICJIbHOCTBIO MTPAMBIX U MIOCKOCTEH
B IIPOCTPAHCTBC

https://resh.edu.ru/https://www.yaklass.ru/

19

[TocTpoenne ceueHus1, NPOXOIAIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTEekKe U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUN

https://resh.edu.ru/https://www.yaklass.ru/

20

[TapannensHast npoeKUHs, IPUMEHEHUE
JUISL IOCTPOCHHMSI CEUCHH Ky0a u
napautenenumneaa. CBoncTaa
napajjiejicnmIiicqa U mMpru3mMbl

https://resh.edu.ru/https://www.yaklass.ru/
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21

[TapannenbHele mockocTy. [Ipusnaku
HapajIeNIbHOCTH JIBYX IIOCKOCTEH

https://resh.edu.ru/https://www.yaklass.ru/

22

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH TJIOCKOCTH, MTPOXOISAIICH
4yepe3 TOUKY, HE IPUHAAIEKALLYIO0 TaHHOM
IJIOCKOCTH U CJIE/ICTBUA U3 HEé

https://resh.edu.ru/https://www.yaklass.ru/

23

CaolicTBa nmapayieabHbIX IOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPH [IEPECEUEHUH JIBYX MapaljiebHbIX
IIJIOCKOCTEM TpeThen

https://resh.edu.ru/https://www.yaklass.ru/

24

CaoiicTBa MapaieNbHbIX INIOCKOCTEH: 00
OTpe3Kax NapasuieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXIY MapajuieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JIBYMSI TapaJIeIbHBIMH TUIOCKOCTAMU

https://resh.edu.ru/https://www.yaklass.ru/

25

[lepneHMKyIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

https://resh.edu.ru/https://www.yaklass.ru/

26

Teopema o CylecTBOBaHHH U
€MHCTBEHHOCTH MPAMOU, MPOXOIAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K MIIOCKOCTH

https://resh.edu.ru/https://www.yaklass.ru/

27

[InockocTH 1 epreHIMKYISpHbIE UM
IIpsIMBIE B MHOTOI'PaHHHUKAX

https://resh.edu.ru/https://www.yaklass.ru/

28

[lepneHuKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue neprneHauKyspa U3 TOUYKU Ha
MPSIMYIO

https://resh.edu.ru/https://www.yaklass.ru/
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29

TeopeMa 0 TpEX nepreHIuKyIsIpax
(npsimast 1 oOpaTHas)

https://resh.edu.ru/https://www.yaklass.ru/

30

VYT0J1 MeXTy CKPEIIUBAIOIITUMUCS
MPSIMBIMU

https://resh.edu.ru/https://www.yaklass.ru/

31

ITouck nepreHMKyISpHBIX IPSIMBIX C
MOMOIIBIO TIEPIIECHIUKYISIPHBIX
IJIOCKOCTEN

https://resh.edu.ru/https://www.yaklass.ru/

32

[TocTpoenne ceueHmit Kyoa, MpU3MBI,
IIPAaBUJILHON IMPAMHUJIBI C IIOMOILBIO
OPTOTOHAJILHOMN MPOEKIINH

https://resh.edu.ru/https://www.yaklass.ru/

33

CumMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJIbHO II0CKOCTH. [TmockocTu
CUMMETpPUI B MHOTOTpaHHUKaX

https://resh.edu.ru/https://www.yaklass.ru/

34

[Tpu3HaK neprneHaAuKyIIpHOCTH NPSMOHN U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

https://resh.edu.ru/https://www.yaklass.ru/

35

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU 0 MIOCKOCTH

https://resh.edu.ru/https://www.yaklass.ru/

36

KonrponsHas padora "B3anmHoe

p p

PacCIoJIOKEHUE TPSIMBIX U TNIOCKOCTEN B
nmpocTpaHcTae”

https://resh.edu.ru/https://www.yaklass.ru/

37

JIByrpanHblil yroi. CBOWCTBO JIMHENHBIX
YIJIOB JBYTPAHHOIO yTIila

https://resh.edu.ru/https://www.yaklass.ru/

38

[Tepnenukynspusle miockoctu. CBoicTBa
B3alMHO NEPIEHIUKYJISIPHBIX INIOCKOCTEN

https://resh.edu.ru/https://www.yaklass.ru/

39

[Ipu3Hak nepneHAUKyISIPHOCTH
IIJIOCKOCTEM; TEOpeMa O MpsIMOU
IepeceyeHus IBYX IIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEU IIIIOCKOCTH

https://resh.edu.ru/https://www.yaklass.ru/
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[IpssmoyronbHbIN Napamienenunes; Kyo;

40 wu3MepeHus, CBOMCTBA MPSIMOYTOJILHOIO https://resh.edu.ru/https://www.yaklass.ru/
napajienenuiena
Teopema o0 1uaroHany NpsMOyTroJIbHOTO

41 p g pAMOY . https://resh.edu.ru/https://www.yaklass.ru/
napajiesienuIe a u cleICTBUE U3 Hee
CrepeoMeTpUYeCKHE U TPUKIIAIHbIC

42 3agayd, CBSI3aHHEIC CO B3aMMHBIM https://resh.edu.ru/https://www.yaklass.ru/
PacIoIOKEHUEM MPSIMBIX U MIIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSAMBIE,

43 napajuieNibHbIC INIOCKOCTH B CTAHJAPTHBIX https://resh.edu.ru/https://www.yaklass.ru/
MHOTOIpaHHUKaX
PaccrostHue oT TOUKH /10 MIOCKOCTH,

44 fI https://resh.edu.ru/https://www.yaklass.ru/
paccTosHUE OT MPSIMOM A0 MIIOCKOCTH
Beluncnenue paccTosHUN MEXKIY

45 CKpeLUBAIOIMIMMUCS IPSIMBIMHU C https://resh.edu.ru/https://www.yaklass.ru/
MOMOIIBIO NEPIEHUKYJIAPHON IITOCKOCTH
KonTponbras pabora "Yrisl u

46 P " P https://resh.edu.ru/https.//www.yaklass.ru/
paccTosHus
Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK

47 5 " P https://resh.edu.ru/https://www.yaklass.ru/
U €T0 DJIEMEHTHI
[Inpamnpa. Bunael nupamun. [IpaBunpHas

48 https://resh.edu.ru/https://www.yaklass.ru/
nupamuaa
ITpusma. [Ipsimast 1 HaKJIOHHAS] TPU3MBL.

49 p P P https://resh.edu.ru/https://www.yaklass.ru/
[IpaBunbpHas npusma
IIpssmoit mapannenenumne,

50 p P . A https://resh.edu.ru/https://www.yaklass.ru/
MPSIMOYTOIBHBIN Mapaienenuren, Kyo
BrInykiibie MHOTOTpaHHUKH.

51 Y P https://resh.edu.ru/https://www.yaklass.ru/

Teopemadiinepa
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Brinykiible MHOrorpanuuku. Teopema

52 Diinepa. [IpaBuibHbIC U HOJYIIPABUIbHBIE 1 https://resh.edu.ru/https://www.yaklass.ru/
MHOT'OrpaHHUKHA
53 KonTtponsHas padora "MHoOrorpanauku" 1 https://resh.edu.ru/https://www.yaklass.ru/
54 E::C}ITTPTH];:E?I) 4 Ha TI0CKOCTIH H B 1 https://resh.edu.ru/https://www.yaklass.ru/
55 CyMMa BEeKTOpOB 1 https://resh.edu.ru/https://www.yaklass.ru/
56 Pa3HOCTBH BEKTOpPOB 1 https://resh.edu.ru/https://www.yaklass.ru/
57 IlpaBuno napajenenunena 1 https://resh.edu.ru/https://www.yaklass.ru/
58 VYMHOXEHHE BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/https://www.yaklass.ru/
Pasnoxxenue BekTopa mo 6asucy Tpeéx
59 BEKTOpOB, HE JIEKAIIUX B OJHOU 1 https://resh.edu.ru/https://www.yaklass.ru/
TJIOCKOCTH
60 CkanspHOe IPOU3BEICHHE 1 https://resh.edu.ru/https://www.yaklass.ru/
61 BermcneHHe yiia MKy BEKTOpaMH B 1 1 https://resh.edu.ru/https://www.yaklass.ru/
MIPOCTPAHCTBE
62 Ilpocreiimmesanadyn ¢ BEKTOPAMHU 1 https://resh.edu.ru/https://www.yaklass.ru/
63 IIpocreimmesanaun ¢ BEKTOpaMu 1 https://resh.edu.ru/https://www.yaklass.ru/
64 OO06oOmeHre U cucTeMaTU3aIus 3HaHUH 1 https://resh.edu.ru/https://www.yaklass.ru/
65 OO06oO0mmeHre U cuCTeMaTU3aIks 3HaHUH 1 https://resh.edu.ru/https://www.yaklass.ru/
66 OO0oOmeHre U cucTeMaTU3aIys 3HaHUH 1 https://resh.edu.ru/https://www.yaklass.ru/
67 HroroBast KOHTpOIBHAs paboTa 1 https://resh.edu.ru/https://www.yaklass.ru/
68 OO06oO0meHre U cucTeMaTU3aIks 3HaHUH 1 https://resh.edu.ru/https://www.yaklass.ru/
OBLIEE KOJIMYECTBO YACOB I10 68 20

I[MTPOT'PAMME
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11 KJIACC

Ne KoumnuecTBo4acos
n Jlarau3 DJIeKTpoHHbIeU(pPOBLICOOPA30OBA
Temaypoka Be Konrtpoabubie | IIpakTtnyeckue y P bp P
/ YeHUs TeJbHbIEPeCypChl
u ero | padorTnl padoThI
IToBTOpEHME TEMBI
" https://resh.edu.ru/https://www.yaklass.r
1 Koopaunartsl BekTopa Ha 1 o/
IUIOCKOCTH U B POCTpaHCTBE" o
5 [ToBTOpenue tems! "CramnsipHoe 1 https://resh.edu.ru/https://www.yaklass.r
MPOMU3BEJEHNE BEKTOPOB" u/
IToBTOpEHME TEMBI
" https://resh.edu.ru/https://www.yaklass.r
3 Brruucnenue yrina Mexay 1 u/
BEKTOPAMH B IPOCTpaHCcTBE" o
[ToBTOpEHue TeMbl "YpaBHEHUE
13 vp https://resh.edu.ru/https://www.yaklass.r
4 IPSIMOM, IPOXOASIIEN Yepes 1 1 o/
JIB€ TOYKH" -
YpaBHEHHE UIOCKOCTH,
https://resh.edu.ru/https://www.yaklass.r
5 HOpMaJlb, ypaBHEHHE 1 u/
IJIOCKOCTH B OTpEe3Kax -
YpaBHEHUE IIOCKOCTH,
https://resh.edu.ru/https://www.yaklass.r
6 HOpMallb, ypaBHEHHE 1 o/
MJIOCKOCTH B OTPE3KAX =
https://resh.edu.ru/https://www.yaklass.r
7 BexTopHoenpousBeneHue 1 u/
8 JInHeliHbIEeHEpaBEHCTBA, 1 https://resh.edu.ru/https://www.yaklass.r
JMHEHHOEPOrpaMMUPOBaHUE u/
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JInHeliHbICHEpaBEHCTBA,

https://resh.edu.ru/https://www.yaklass.r

o JMHEHHOEPOrpaMMHUPOBAHKE u/
AHaJT.HTquCKHe HeToRH! https://resh.edu.ru/https://www.yaklass.r
10 pacuéra yriia Mexay IpsiMbIMU u/
B MHOTOTPaHHHUKaX
AHaJIUTHYECKHUE METOIBI
1 pacuéra yriia Mexay https://resh.edu.ru/https://www.yaklass.r
IJIOCKOCTSIMH B u/
MHOTOTpaHHHUKaX
12 ®opMmya pacCTOSIHUS OT TOUKH https://resh.edu.ru/https://www.yaklass.r
10 TIOCKOCTH B KOOPAMHATAX u/
13 Haxoxnenue paccTosHuil OT https://resh.edu.ru/https://www.yaklass.r
TOYKH JI0 TJIOCKOCTH B KyOe u/
Haxoxeritie pacerosrii ot https://resh.edu.ru/https://www.yaklass.r
14 TOYKH J0 MJIOCKOCTH B u/
MPaBUIILHOM MTUpaMuIe o
15 KonTponbHaspabora https://resh.edu.ru/https://www.yaklass.r
"AHanuTu4ecKasreoMeTpus’" u/
16 CeueHUsIMHOTOTPaHHUKOB: https://resh.edu.ru/https://www.yaklass.r
CTaHIapTHBIEMHOTOT PAHHUKHU u/
17 Ced4eHusIMHOTOrPaHHUKOB: https://resh.edu.ru/https://www.yaklass.r
METO/ICIIEIOB u/
CeueHust MHOTOTPAHHUKOB:
18 CTaH/IApTHBIE IIOCKOCTH, https://resh.edu.ru/https://www.yaklass.r

HGpCCC‘IGHI/ISI HpﬂMI)IX u
IJIOCKOCTEN

u/
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[TapamiensHble IpsMbIE U

https://resh.edu.ru/https://www.yaklass.r

19 MJIOCKOCTH: TIapaJlIeJIbHBIC o/
CeUeHUs =
20 [TapaienbHble IPsIMBIE U https://resh.edu.ru/https://www.yaklass.r
IUIOCKOCTH: PacuéT OTHOLICHUIT u/
[TapannenbHble NpSAMbIC U
https://resh.edu.ru/https://www.yaklass.r
21 TUIOCKOCTH: YTJIbI MEXKIY u/
CKPEIIHUBAIOIIUMUCS TPIMBIMU o
[lepnieHquKyIsIpHBIE TPSIMBIE U
TUIOCKOCTH: CTaHJapTHBIE Mapbl
https://resh.edu.ru/https://www.yaklass.r
22 MEPIIECHIUKYISIPHBIX o/
IUIOCKOCTEH U MPSIMBIX, o
CUMMETPUU MHOTOTPAHHUKOB
[TepnieHIUKYISPHBIE IPSAMBIC U
https://resh.edu.ru/https://www.yaklass.r
23 IJIOCKOCTH: TEOpEMa O TPexX o/
NepHEeHANKYIIpax o
[leprieHqUKYISIpHBIE TIPSIMBIE U
https://resh.edu.ru/https://www.yaklass.r
24 TUIOCKOCTH: BBIYMCIICHUS JITH B o/
MHOTOTpaHHHKAX o
[ToBTOpEeHMeE: MIomaaH
o5 MHOTOYT'OJIbHUKOB, ()OPMYJIBI https://resh.edu.ru/https://www.yaklass.r
JUTS TITOTIA e, COOOpaKEeHUS u/
noxoous
[ToBTOpEeHUeE: muomaan
26 MHOTOYT'OJIbHUKOB, (POPMYJIBI https://resh.edu.ru/https://www.yaklass.r

JUTS TUTOTA/IeH, COOOpaKeHus
mogoous

u/



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI

https://resh.edu.ru/https://www.yaklass.r

27 .
JUTS TITOIIAIeH, COOOpaKEeHUS u/
o100us
ITnomanau ceueHui
28 MHOTOTPaHHUKOB: TIJIOIIAINA https://resh.edu.ru/https://www.yaklass.r
MMOBEPXHOCTEH, pa3pe3aHus Ha u/
YacTH, COOOpaXKeHUs 1OI00Us
IImomaau ceuenunit
29 MHOT'OTPaHHUKOB: IUJIOLIAIH https://resh.edu.ru/https://www.yaklass.r
MMOBEPXHOCTEH, pa3pe3aHus Ha u/
4acTH, COOOpakeHUS TT0100US
KoHTposbHas padota
30 "TToBTOpEHHME: MHOTOrPaHHHKH, https://resh.edu.ru/https://www.yaklass.r
CEYEHHUsI MHOTOTPaHHUKOB" u
O0Bém Tenma. O6beM
https://resh.edu.ru/https://www.yaklass.r
31 IPSIMOYTOJIBHOTO o/
napajuiejaenunena
3anmaun 06 yaBoeHuu Kyba, o
https://resh.edu.ru/https://www.yaklass.r
32 | xBazaparype Ky0a; 0 TPUCEKIIUH o/
yria
CrepeomeTpuyeCcKHe 3aa4u,
33 CBSI3aHHBIE C 00BEMOM https://resh.edu.ru/https://www.yaklass.r
TIPSMOYTOJILHOTO u/
napajuiesenuneaa
[Tpuknagnele 3a1a4u,
34 CBSI3AHHBIC C BBIYUCIICHUEM https://resh.edu.ru/https://www.yaklass.r

00BEMa IPSMOYTOJIBHOTO
napaJuieienuneaa

u/
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35

OO0BEMIIPAMONTIPU3MBI

https://resh.edu.ru/https://www.yaklass.r

u/
CrepeomeTpuyEeCKHE 3a1a4H,
https://resh.edu.ru/https://www.yaklass.r
36 CBS3aHHBIE C BEIYUCIICHUEM o/
00BEMOB MTPSMOI TIPU3MBI -
[Ipuknagneie 3a1a4u,
. o https://resh.edu.ru/https://www.yaklass.r
37 CBSI3aHHBIE C 00BEMOM MPSIMOM u/
MIPU3MBI o
Brrancienue 006EMOB TeEN ©
38 MTOMOUIBIO OMPENECIIEHHOTO https://resh.edu.ru/https://www.yaklass.r
WHTETpaa. u/
O0BEMHAKIIOHHOUTTPU3MBI
Brrancienue 006EMOB TeENI ©
.. https://resh.edu.ru/https://www.yaklass.r
39 MTOMOIIIBIO OIPEICTIEHHOTO u/
uHTerpana. O0bEMIUPaMHU/IBI -
dopmyia 00bEMa TUPaAMUIEI.
pMYy P https://resh.edu.ru/https://www.yaklass.r
40 OTtHoteHue 00bEMOB MUPAMUJ u/
¢ O0IIMM yTIIOM -
dopmyia 00bEMa TUPaAMUIEI.
pMYy P https://resh.edu.ru/https://www.yaklass.r
41 OTtHoteHue 00bEMOB MUPAMUJ u/
C O0ITUM yTIIOM o
CrepeomeTpuyeCcKHe 3aa4u,
. https://resh.edu.ru/https://www.yaklass.r
42 CBsI3aHHBIE C 00OBEMaMU o/
HAaKJIOHHOM MPU3MBI -
CrepeomeTpuueckue 3a1auu,
.. https://resh.edu.ru/https://www.yaklass.r
43 CBSA3aHHBIE ¢ 00BEMaMU

MMUupaMuabl

u/
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[IpukitagHble 3a1a4u 110 TEME

https://resh.edu.ru/https://www.yaklass.r

44 "O0BEMBI TEN", CBI3aHHEIE C o/
00BEMOM HaKJIOHHOM IPU3MBI -
[IpukitagHblie 3a1a4u 110 TEME
" . " https://resh.edu.ru/https://www.yaklass.r
45 OO0BbEMEBI Te", CBSI3aHHBIC C o/
00BEMOM TTHPAMUIBI -
[Ipumenenne 0ObEMOB.
https://resh.edu.ru/https://www.yaklass.r
46 Brruucnenue pacctosHus 10 u/
IJIOCKOCTH =
47 KonTpoabHnaspabora https://resh.edu.ru/https://www.yaklass.r
"O6bEMMHOTOrpaHHUKA" u/
[unuHapuyeckas TOBEPXHOCTb,
o https://resh.edu.ru/https://www.yaklass.r
48 00pa3yronue WIHHIPHIECKON o/
MMOBEPXHOCTH o
wiHap. IIpssMoit kpyroBoi
a b- 2P by https://resh.edu.ru/https://www.yaklass.r
49 uumueAp. [Tnomans u/
MMOBEPXHOCTHU MUIIMHPA o
Konuyeckas moBepXHOCTb,
P N https://resh.edu.ru/https://www.yaklass.r
50 o0pazyrolire KOHUYeCKOn u/
nosepxHocTu. Konyc o
CedeHue KOHyca MIIOCKOCTHIO,
9 https://resh.edu.ru/https://www.yaklass.r
51 napauieIbHOM TIOCKOCTH o/
OCHOBaHMS -
Y ceu€HHBI KOHYC.
https://resh.edu.ru/https://www.yaklass.r
52 N306paxeHne KOHyCOB U

YCEUYEHHBIX KOHYCOB

u/
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[Tinommaae 60xoBOMI

https://resh.edu.ru/https://www.yaklass.r

53 MMOBEPXHOCTH U TIOJIHOM o/
MOBEPXHOCTH KOHYCa
ITnomans 60KOBOM } https://resh.edu.ru/https://www.yaklass.r
o4 MTOBEPXHOCTHU U MOJHOU o/
MOBEPXHOCTH KOHYcCa
CrepeoMeTrpuueckue 3aaud Ha
55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://resh.edu.ru/https://www.yaklass.r
MOCTPOCHUEM CEUYCHUN u/
OWIMH]pa, KOHyCa
CrepeoMeTrpuueckue 3aaud Ha
56 JI0Ka3aTeJIbCTBO U BEIUMCIICHHE, https://resh.edu.ru/https://www.yaklass.r
MOCTPOCHUEM CEUYECHUN u/
OUInHApa, KOHyCa
57 IIpukiagueie 3a1a4y, https://resh.edu.ru/https://www.yaklass.r
CBA3aHHBIC C MUJIUMHAPOM U_/
58 IIpukiagueie 3a1a4u, https://resh.edu.ru/https://www.yaklass.r
CBSI3aHHBIE C LIUIUHAPOM u/
https://resh.edu.ru/https://www.yaklass.r
59 Cdepa u map u/
[Tepeceuenue cdeps! u mapa ¢
60 mrockocThio. Kacanue mapa u https://resh.edu.ru/https://www.yaklass.r
chepsl IIIocKOCThI0. Bua u u/
n300paxxeHuemapa
[Tepeceuenue cdeps! u mapa ¢
61 mIockocThio. Kacanue mapa u https://resh.edu.ru/https://www.yaklass.r

chepsl IIIocKocThI0. Bua u
u300pakeHuenapa

u/
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Ypasnaenue chepsl. [Lnomans

https://resh.edu.ru/https://www.yaklass.r

62 N N
chepsl 1 eé yacreit u/
https://resh.edu.ru/https://www.yaklass.r
63 | Cummerpusicdepsl U mapa u/
CrepeomeTpuueckue 3ajayd Ha
J0Ka3aT€JIbCTBO U BBIYUCICHUC,
. https://resh.edu.ru/https://www.yaklass.r
64 CBsI3aHHBIE CO c(hepoii u mapom, u/
MOCTPOCHUEM UX CEUCHHI o
IJIOCKOCTBIO
CrepeomeTpuieckue 3a1ayu Ha
JOKa3aTe€JIbCTBO WU BBIYUCICHUC,
. https://resh.edu.ru/https://www.yaklass.r
65 CBsI3aHHBIE CO c(hepoii u mapom, o/
MOCTPOCHUEM UX CEYCHHI o
MIJIOCKOCTHIO
66 [Ipukiansele 3aga4n, https://resh.edu.ru/https://www.yaklass.r
CBsI3aHHBIE CO Cepoil U mapom u/
[ToBTOpEHUE: OKPYKHOCTH HA
67 IUIOCKOCTH, BBIUMCIICHUS B https://resh.edu.ru/https://www.yaklass.r
OKPYKHOCTH, CTAHAAPTHBIC U_/
mogoous
68 Paznmuunbie koMOMHAIINN TET https://resh.edu.ru/https://www.yaklass.r
BpalicHus 1 MHOTOT'PaAaHHHUKOB U_/
69 3anauu no teme "Tena u https://resh.edu.ru/https://www.yaklass.r
MOBEPXHOCTH BpalieHus" u/
70 3anauu no teme "Tena u https://resh.edu.ru/https://www.yaklass.r
MIOBEPXHOCTH BpameHus " u/
71 Kontponbnas pabora "Tena u https://resh.edu.ru/https://www.yaklass.r

MIOBEPXHOCTHU BpaleHus"

u/
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O0béMm mummHIpa. Teopema 06

https://resh.edu.ru/https://www.yaklass.r

72 B
00BbEME MPSAMOTO UITUHIPA u/
Brrunciienue 00EMOB TEII €
. https://resh.edu.ru/https://www.yaklass.r
73 MOMOILIBIO ONPEEIEHHOTO u/
uHrerpana. O0bpEMKOHYyCa -
74 [Lnomaay GOKOBOM M OJIHOM https://resh.edu.ru/https://www.yaklass.r
IIOBEPXHOCTH KOHYycCa u/
CrepeomeTrpuueckue 3a1auu,
https://resh.edu.ru/https://www.yaklass.r
75 CBSI3aHHBIC C BEIUUCIICHUEM u/
00BEMOB ITWIIMH/IPA, KOHYCa o
IIpuknandeie 3a7a49u 110 TEME
"p R https://resh.edu.ru/https://www.yaklass.r
76 OO0BEMBI U ILIOIAIN u/
noBepxHocrel Ten" o
O0béM 11apa 1 apoBOTO
cekropa. Teopema 00 00bEMeE
mapa. ITmomans cheprl.
P dep https://resh.edu.ru/https://www.yaklass.r
77 CrepeomeTpuyecKue 3a1auu, u/
CBA3AHHBIC C BHIYUCIICHUCM o
00BEMOB 11apa, MIApOBOTO
CErMEeHTa U IIapOBOT0 CEKTopa
[IpuknanHblie 3a1a4u MO TEME
"OOBEMBI TN, CBSI3aHHBIC C
00BEMOM T1apa U TIIOIIAIBIO
https://resh.edu.ru/https://www.yaklass.r
78 chepsl. o/
COOTHOMIEHUAMEXK TYTLIIOMIAISIM -
UTIOBEPXHOCTEH U
00BEMaMHUIIOJOOHBIXTEN
79 ITogo6ubIe Tena B https://resh.edu.ru/https://www.yaklass.r

pocTpaHcTse. M3Menenue

u/
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00B€ma mpu mo00uu.
CrepeoMeTrpuueckue 3a7auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TEJ U TUIOIAIeH
MOBEPXHOCTEH

80

KontponsHas padora
"ILnomaay moBepXHOCTH U
00BEMBI KpYyTJIbIX TEN"

https://resh.edu.ru/https://www.yaklass.r
u/

81

JIBMO>KEHUSI POCTPAHCTRA.
OrobOpaxkenus. JIBuxeHUs 1
paBeHCTBO (uUryp.
OO01111eCBONCTBAABUIKEHUI

https://resh.edu.ru/https://www.yaklass.ru/

82

Buap! nBmxeHuit:
napajuJieabHbIN epeHoc,
LEHTpalbHasi CAMMETPHS,
3epKaibHasi CHMMETPHSI,
IIOBOPOT BOKPYT MPAMOM

https://resh.edu.ru/https://www.yaklass.ru/

83

[TpeoOpa3zoBanus moxo0usl.
[Tpsmas u chepa Ditnepa

https://resh.edu.ru/https://www.yaklass.ru/

84

I'eomerpuueckue 3a1aun Ha
MIPUMEHEHUE IBUKEHUS

https://resh.edu.ru/https://www.yaklass.ru/

85

Kontponbnas pabota "BekTopsl
B IIPOCTpaHCTBE"

https://resh.edu.ru/https://www.yaklass.ru/

86

O6o6matomee moBropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10-11 knaccos,
cUCTEeMaTU3alus 3HaHUN:
"ITapannenbHOCTb NPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://resh.edu.ru/https://www.yaklass.ru/
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87

Ob6o6maromee nmosropenue 11
MOHATUI U METOJOB Kypca
reometpun 10-11 knaccos,
CUCTEeMaTH3allMsl 3HAHUIA:
"BekTopbl B mpocTpaHcTBE"

https://resh.edu.ru/https://www.yaklass.ru/

88

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 xmaccos,
CUCTEeMAaTH3aIMs 3HAHWIA:
"BekTopsbl B mpocTpaHcTBe"

https://resh.edu.ru/https://www.yaklass.ru/

89

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 xmaccos,
CHCTeMaTH3alusl 3HAaHHUM:
"O6beM MHOTOIpaHHHKA"

https://resh.edu.ru/https://www.yaklass.ru/

90

O6o6matomee mosropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—11 xmaccos,
cHUcTeMaTu3alus 3HaHUM:
"O0beM MHOTOrpaHHHKA"

https://resh.edu.ru/https://www.yaklass.ru/

91

O6o6matomee noBropenue 11
MOHATHI U METOJIOB Kypca
reomerprun 10—11 xmaccos,
cUCTEeMaTu3alus 3HAaHU:
"[1no1maam NOBEpXHOCTH U
00BEMBI KpYTIBIX TEN"

https://resh.edu.ru/https://www.yaklass.ru/

92

O6o06matomee mopropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10-11 knaccos,

https://resh.edu.ru/https://www.yaklass.ru/
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cucTeMaTu3alus 3HaHuH
"Inomaay moBepXHOCTH U
00BEMBI KpyTIbIX TEN"

93

HroroBasikoHTpobHasIpaboTa

https://resh.edu.ru/https://www.yaklass.ru/

94

HtoroBasikoHTposibHasgpaboTa

https://resh.edu.ru/https://www.yaklass.ru/

95

[ToBTOpenue, 0600MIICHIE N
CHCTeMaTH3aIUs 3HAHUM

https://resh.edu.ru/https://www.yaklass.ru/

96

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VHXXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI1

https://resh.edu.ru/https://www.yaklass.ru/

97

Hcropus pa3surus
CTEPEOMETPUHU KaK HAYKU U €€
POIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/https://www.yaklass.ru/

98

Hcropus pa3surns
CTEPEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/https://www.yaklass.ru/

99

HUcropus pa3Butus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/https://www.yaklass.ru/
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10

Hcropus passurus
CTEPEOMETPUHU KaK HAYKH U e€
POJIb B Pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/https://www.yaklass.ru/

10

Hcropus passurus
CTEpEeOMETPUU KaK HAyKu U e
POJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/https://www.yaklass.ru/

10

Hcropus passurus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B Pa3BUTHUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

25
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

MaremMatuka: anredpa v Hayajaa MaTeMaTHYEeCKOro aHallu3a, TeOMETPHS.
I'eomeTpus. 10-11 kmaccel : yueO. ais o01ieodpa3oBaT. OpraHU3aluim :
0a30BbIil 1 yriryou. yposuu / [JI.C. Aranacsa u nip.]. - 9-e uzn. - M. :

IIpocsemenne, 2021.

METOINYECKHUE MATEPHUAJIbBI J1JISA YYUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/


http://mathnet.spb.ru/
http://www.problems.ru/
http://www.yaklass.ru/
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