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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mnporpaMma 1O TeOMETPUM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus MOATOTOBJIEHA HA OCHOBE CJIEIYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

o denepanbHoro 3ak0oHa «O0 oOpazoBanmm B Poccuiickoit deneparum
oT 29.12.2012 roga Ne 273-®3 ¢ u3MEHESHUSIMU U TOTOJTHCHUSIMHU;

o npukaza MunucrepcTBa npocsemenus Poccuiickon ®enepauun OT
12.08.2022 Ne 732 «O BHeceHWU U3MEHEHMU B (pelepasbHbIM TOCyIapCTBEHHBIN
oOpa3oBaTeNbHBIM CTaHAAPT CpEeAHEro oOIero o0pa3oBaHUs, YTBEP>KICHHBIM
npukazoM MHUHHCTEpPCTBA 00pa3oBaHus U Hayku Poccutickoit denepanuu ot 17.05
2012 Ne 413» (3apeructpuposan 12.09.2022 Ne 70034);

o npukaza MunHucrepcta npocsemenus Poccuiickonn ®enepanun OT
18.05.2023 Ne 371 «OO0 yrBepxkaeHuH QeaepadbHOll 00pa3oBaTEIbHON
nporpaMmbl cpeaHero ooiero oopazoBanus» (3apeructpupoBan 12.07.2023 Ne
74228);

° pa3BUTHSI MaTeMaTuyeckoro oopazoBanusi B Poccuiickoit denepanuu
(yTB. pacnopsbkenueM [IpaBurensctBa PO ot 24 nexabpst 2013 . N 2506-p);

° CaHUTAPHBIX IIPaBUII CII 2.4.3648-20 «CanutapHo-
AMUAEMHUOJIOTHYECKHE TpeOOBaHUSI K OpPraHU3allMM BOCIHUTAHUSA U OOydeHUS,
OTJIbIXa U O3JJOPOBJICHUS AETEH U MOJIOJICHKIN;

o npukaza MunnpocBemenus Poccun ot 21.09.2022 N 858 «O6
yTBEpKJIeHUH  (enepalibHOTO  TepeuHs  y4eOHWUKOB,  JOMYIIEHHBIX K
WCIIOJIB30BAaHUIO TIPU PEATU3ANNN HMMEIOLIUX TOCYJAPCTBEHHYIO AKKPEIUTALUIO
0o0pa3oBaTeabHBIX MPOrpaMM HAYaJIbHOrO OOIIEro, OCHOBHOTO OOLIETro, CPEIHErO
oO1iero oOpa3oBaHUs OpPraHU3aLUSIMU, OCYHIECTBIISIIOIIUMHU 00pa30BaTEILHYIO
JeATEIbHOCTh U YCTAaHOBJICHUS MPEIETBbHOT0 CPOKa UCIOIB30BAHMS UCKIIOUYEHHBIX
yueOHukoB» (3apeructpupoBano B Mwuniocte Poccum 01.11.2022 N 70799) (B
penakuuu npukasza ot 21.07.2023 Ne 556);

o npukaza Munucrepcrsa npocsemienust PO ot 02.08.2022 Ne 653 «O6
YTBEPKJICHUH (heIepalIbHOTO MEPEUHsI 3JIEKTPOHHBIX 00pa30BaTeNIbHbIX PECYPCOB,
JOMYUIEHHBIX K KCIOJb30BAHUIO MPHU pea3alii HMMEIOIIMX TOCYJapCTBEHHYIO
aKKpenuTanui  obpasoBarenbHbix  mporpamm  HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822).

['eomerpusi siBasieTcss OJHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHus, Tak Kak 00ECIeYMBaET BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAaNpaBIE€HHOCTH W NPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonpKky  JOTMYECKOE  MBILIUIEHHE,  (QopMUpyeMOe  TpU  U3yYEHUH
OOy4aIOIUMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPXKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX



3a1a4, YMEHME BBIIBUIaTb M ONPOBEPrarb TUIOTE3Bl HEIOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHust mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM o0Oydaromuxcsi Mmpu
W3YYCHUU TE€OMETPHUH, KaK COCTaBIIAIONICH MpeaMeTHON obnacTu «MareMaTtuka u
uHbpopMaTUKa»  4yepe3  OoOecleueHHWE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUM,
crenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO NpodheCCUOHATBHOTO
o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJa4yaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHE€  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn1 M yYMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIHTH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MHUpPE MHOIOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTeMaTUYECKUX TEeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKU TPU
IIPOBEJICHUHU PACCYKICHUN;

(dbopMHpOBaHWE yYMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
peleHns, YMEHUS UX NPUMEHATb, IMPOBOAUTH OKA3ATEIbHBIE PACCYXICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C MPAKTUUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IpH
00O0CHOBaHMHU MaTEeMAaTHYECKUX YTBEP)KICHUH U POJIM aKCUOMATHKHU B MPOBEACHUN
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHWE MHTEJUICKTYAIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBILUICHHs, UHTEPECA K U3YUYECHUIO T€OMETPUH;

¢dopmupoBanrue (yHKIMOHAIBHOM IPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U



3aKOHOMEPHOCTEN B pEaJbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YYEHUH APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJBHBIX CHUTYAllMil, WCCIEAOBAHMS IOCTPOCHHBIX MOJECIIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBistoTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOpAMHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYy4EeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHHUSIM yueOHOTO Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHHUI  pacupenenserci He TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
POrpamMMbl, paclpeleaEHHbIM IO ToAaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamiaiucb ~HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHM30BaTh  OBJIAJCHHE
reOMETPUYECKUMH MTOHATHUAMM U HABBIKAMU ITOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
COOJIIO/ICHUEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOIUXCs, PACIIUPSAS U YIIIyOJIss
e€, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3garh ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHAMBUIYAJIbHBIX 00pa30BaTENbHBIX MpOrpaMM, oOecneuuTh yriayOonéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUsST MAaTEMAaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01uM U ipodeccuoHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennas TteopeMa Iludaropa. Ilupammpa: n-yrojgpHas nDUpaMua,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
NUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, chepbl, BNUCAHHONM B MHOTOTPAaHHUK HIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Paszmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUN IS pelieHus 3ajady B 00JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO ACSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXACHUSA C CYXXICHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaTr BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHas AeATEIBHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W WHIUBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh M3y4aembie (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIYHMCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalIeHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

Dopmbl
peaju3anuu
BOCIIUTATEIbHOIO
NMOTEeHIuAJIA
pasaena/TemMmbl

BBenenue B crepeoMeTpuro

20 1

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* MOOYXXJIeHHE
o0ydJaronmxcs
coOironarh Ha
ypoKe
OOIIETIPUHATHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHHUs
CO CTapIIUMHU
(megarornuecKuMu
paboTHUKAaMU) U
CBEPCTHUKAMH
(oOy4arormumucs),
TIPUHITUITHI
yueOHOU
JTUCIUTUINHBL U
caMOOpraHu3allnu;
* IpUBJICUYCHUE
BHUMAaHUS
00ydJaromuxcs K
IIEHHOCTHOMY
aCTIeKTy



https://resh.edu.ru/
https://ege.sdamgia.ru/

M3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHus
pazzena yepes
nooop
COOTBETCTBYIOIINX
YIPA)KHEHU;
BKIIIOUEHUE B YPOK
UTPOBBIX
npoueayp, KOTopbie
MOMOTal0T

o/ iepKaTh
MOTHBALIUIO
oOydJaronmxcs K
MOJIyYEHUIO
3HAHUM,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
T00poKenaTeIbHON
aTMocQepsl BO
BpeMs ypoKa

B3anMHOe pacnionokeHue npsMbIX B
MIPOCTPAHCTBE

POII
https://resh.edu.ru/

* BKJIFOUCHHE B
YPOK UTPOBBIX



https://resh.edu.ru/

PemyEI'D
https://ege.sdamgia.ru/

POLEAYp JUTs
HOJIEP>KaHUS
MOTHBAILIUH
oOydJaronuxcs K
MOJIyYEHUIO
3HAHUIL;
NPUMECHEHHE Ha
ypoKe
WHTEPAKTUBHBIX
(dhop™m paboTHI €
00y4arIuMucs:
UHTEIJIEKTYaIbHBIX
urp,
CTUMYJIHPYIOIINX
M03HABATEIIBHYIO
MOTHBAIIHIO
oOydJarouuxcs; *
IPUMCHCHHE
TPYNIOBOI pabOThI
WIN pabOTHI B
napax, KOTopble
y4yaT 00y4Jarouuxcs
KOMaHJTHOH paboTe
¥ B3aMOJICHCTBHIO
C IpYyTrUMH
o0yJarouuMucs

[TapanienpHOCTh IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

POIII
https://resh.edu.ru/
PemyEID
https://ege.sdamgia.ru/

* IpUBJICUYCHUE
BHUMAHUA
00ydJaromuxcs K
IIEHHOCTHOMY



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

aCIIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHus
pazzena yepes
no100p
COOTBETCTBYIOIINX
YOPAKHEHUI;
BKIIIOUEHUE B YPOK
UTPOBBIX
npoueayp, KOTopbie
HOMOT'at0T
HOJIEPKATh
MOTHBAIIUIO
oOydJaronmxcs K
MIOJIyYEHHIO
3HAHUM,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHU B
KJIacce, MOMOTaroT
YCTaHOBJICHUIO
no0poXxKenaTeTbHOU
aTMocQepsl BO
BpeMs ypoKa

[lepnenuKyISIpHOCTB MPSAMBIX U

25

POIII

* IPUMEHEHUE




IIJIOCKOCTEMN B IIPOCTPAHCTBE

https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

TPYNIOBO pabOThHI
WU paOOTHI B
napax, KOTOpbIe
ydar 00y4aromuxcs
KOMaHJTHOH paboTe
Y B3aUMO/ICHCTBUIO
C IpyruMu
o0yJarmumMucs;
noOyXaeHNE
o0ydJaronmxcs
Cco0JIr01aTh Ha
ypOKe
OOIIETIPUHATHIE
HOPMBI TIOBE/ICHUS,
npaBuja OOIICHUS
CO CTapIIUMHU
(megarornuecKuMu
paboOTHUKaMU) U
CBEPCTHUKAMH
(oOyuarorumucs),
TIPUHITUITBI
yueOHOU
TUCITUTUTAHBI 1
caMOOpTraHU3aIlnu;
* PUBJICUYCHUE
BHUMAaHUS
o0OyJarommxcs K
[IEHHOCTHOMY
ACTIeKTy
U3y4aeMbIX Ha



https://resh.edu.ru/
https://ege.sdamgia.ru/

YpOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiep>KaHus
pazzena yepes
nooop
COOTBETCTBYIOIINX
YIPA)KHEHU;
BKJIFOYCHHE B YPOK
UTPOBBIX
npoueayp, KOTopbie
MOMOTal0T
OJIIEPKATh
MOTHBALIUIO
oOyyJaronmxcs K
MOJTYYCHUIO
3HAHHI,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOULIEHUU B
KJ1acce, MTOMOraroT
YCTaHOBJICHUIO
T00poKenaTeIbHON
aTMocdepsl BO
BpeEMsI YPOKa;

VYTabl ¥ paccTosIHUA

16

POII
https://resh.edu.ru/

* BKJIFOYEHHE B
YPOK UTPOBBIX

MpoIIeayp, KOTOPHIC



https://resh.edu.ru/

MHororpanHuku

POIII
https://resh.edu.ru/
PemyEID
https://ege.sdamgia.ru/

HIOMOTAIOT
NOJIEPKATh
MOTHBAIIHIO
o0ydJaromuxcs K
MOJIyYEHUIO
3HAHUM,
HaJIa)KUBAHUIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
no0poXkKenaTeIbHOU
aTMocdepsl BO
BpeMs ypoKa; ®
pUMEHEHNE
IpyNIoBOi paboThI
WU paOOTHI B
napax, KOTopble
y4yaT 00y4JarouIuxcs
KOMaHJHOH paboTte
U B3aUMOJICHCTBUIO
C IpyTUMHU
oOyJarouuMucs

* IpUBJICUYCHUE
BHUMaHUS
oOyJaromuxcs K
[IEHHOCTHOMY
aCIIeKTy
M3ydaeMbIX Ha



https://resh.edu.ru/
https://ege.sdamgia.ru/

BexkTops! B mpocTpaHcTBE

12

POII
https://resh.edu.ru/

YpOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiep>KaHus
y4eOHOTO
npeaMeTa yepes
JIEMOHCTPAIIHIO
oOyyJaromumces
IPUMEPOB
OTBETCTBEHHOTO,
IPa)XAaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
YEJIOBEKOIIOOUS U
00pPOCePICIHOCTH,
yepe3 moadop
COOTBETCTBYIOIINX
TEKCTOB JJIsi
YTEeHHUSI, 3a]1a4 JIsI
peleHus,
POOJIEMHBIX
CUTYalHi I
00CyX/ICHUS B
KJlacce

* IpUMEHEHHE Ha
ypoKe
MHTEPAKTHBHBIX
dhopm paboThI ¢
00yJaroIuMuUCS:



https://resh.edu.ru/

MHTEJUICKTyaIbHbIX
urp,
CTUMYJIHPYIOIINX
II03HABATEJIbHYIO
MOTHBALIUIO
oOyJaromuxcsi;
pUMEHEHNE
IpYyINIIOBON pabOTHI
e paboThI B
napax, KOTopble
y4daT 00y4arouuxcs
KOMaH/IHOW paboTe
¥ B3aHMO/ICHCTBHIO
C IpyTrUMHU
oOydJaroummucs; ¢
noOy>xJ1eHue
o0ydJaronmxcs
co0Iro1aTh Ha
ypoke
OO0IIenpUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHHS
CO CTapIIUMHU
(megarornyecKuMu
paboTHUKAMU) U
CBEPCTHHKAMHU
(oOyuarormumucs),
TPUHIIATIBI
yueOHOU
JMCIUILTHHBL 1




CaMOOpraHu3aIHU

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* BKIIFOUCHHE B
YPOK UTPOBBIX
poIeayp, KOTOPBIC
IIOMOTal0T
MOJIIEPIKATh
MOTHBAIAIO
o0ydJaromuxcs K
MOJTyYEHUIO
3HAHWMH,
HaJaKMBaHHUIO
MTO3UTHUBHBIX
MEKJTMIHOCTHBIX
OTHOIICHUH B
KJIacce, IOMOTal0T
YCTaHOBJICHHUIO
no0poXxKenaTeTbHOU
aTMocQepsl BO
BpeMsl ypoka



https://resh.edu.ru/
https://ege.sdamgia.ru/

11 KJIACC

KoJunyecTBO 4acoB DopMbI
DJIeKTPOHHbIE
peanu3anuu
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KourtpoJabHbie BOCIIUTATEJIbHOIO
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI NMOTEeHIHAJIA
pecypcbl
pasaena/TemMbl

* [IpUBJICYECHUE
BHUMAaHUS
oOyyJaronmxcs K
LIEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
YpOKax sIBIICHUH,
UCIIO0JIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOYKHOCTEN

AHanuTH4eckast reoMeTpus 15 2 POIII https://resh.edu.ru/ COACPAAHIA

y4eOHOTO
npeaMeTa yepes
JIEMOHCTPAIIHIO
oOydaromumcs
pPUMEpPOB
OTBETCTBEHHOTO,
TPa)XTaHCKOTO
IOBEJICHUS,
IPOABIICHUSA
YeJI0BEKOIIIOOUS 1

0OpOCEPICIHOCTH,


https://resh.edu.ru/

4yepes moaoop
COOTBETCTBYIOIIHX
TEKCTOB JJIsI
YTEHUS, 3a/1a49 JJIs1
peleHwus,
POOJIEMHBIX
CUTYyalui s
00CyXIeHUS B
KJjacce; *
pUMEHEeHHEe Ha
ypOKe
UHTEPAKTHBHBIX
(dhopm paboThI ¢
00y4arIuMucs:
MHTEJUICKTYaIbHBIX
urp,
CTHUMYJTUPYIOIIAX
MI03HABATEIBHYIO
MOTHBAIUIO
o0yyJaromuxcs; ®
pUMEHCHUE
TPYIIIOBON paObOTHI
WU paOOTHI B
napax, KOTopbIe
ydar 00y4aromuxcs
KOMaHJHOU paboTe
U B3aUMOJICHCTBUIO
C IpyTUMHU
o0yJaroImumucs;

[ToBTOpenue, 0600mEeHNE U

15

1

POIII https://resh.edu.ru/

* MOOYXJICHHE



https://resh.edu.ru/

cUCTeEMaTH3alUsd 3HAaHUN

o0yJarmuxcs
co0JIr01aTh Ha
ypoke
OOIIETTPUHSATHIE
HOPMBI [TOBEACHHUS,
IpaBwJia OOIICHUS
CO CTapIIuMHU
(megarornyecKkuMu
paboOTHUKaMU) U
CBEPCTHUKAMH
(oOyuarommucs),
MPUHIIUIIBI
yueOHOU
JTUCIUIUIMHBL U
CaMOOpTaHU3aIHH;
* PUBJICUYCHUE
BHUMAaHUS
oOydJaronmxcs K
LIEHHOCTHOMY
aCTIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCTIOJIb30BaHME
BOCTIMTATEIILHBIX
BO3MOKHOCTEHN
COJIepKaHUs
paszzaena yepes
noxoop
COOTBETCTBYIOIIUX
YIIPA)KHEHU;




BKITIOUEHUE B YPOK
UTPOBBIX
IpoIeyp, KOTOPhIE
TIOMOTAIOT
HOJIeP)KATh
MOTHBAIIHIO
o0yJaromuxcs K
MOJTyYEHUTO
3HAHHI,
HATAKUBAHUIO
TIO3UTUBHBIX
MEKITHYHOCTHBIX
OTHONIEHUN B
KJjiacce, IoOMOTaroT
YCTaHOBJICHUIO
no0poXKeIaTeTbHOU
aTMocdepsl BO
BpeMs ypoKa

OOBEM MHOTOTpaHHUKA

17

POIII https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* BKJIFOUCHHE B
YPOK UTPOBBIX
TIPOLIECAYP JUTS
IO IICPIKAHUS
MOTHBAIIHH
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI;
NpPUMEHEHHE Ha
ypoKe
WHTEPAKTHBHBIX
hopm paboThI ¢



https://resh.edu.ru/
https://ege.sdamgia.ru/

Tena BpaieHus

24

POIII https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

00yJarOIUMHUCS:
MHTEIJICKTYaIbHBIX
urp,
CTUMYJIHPYIOIINX
II03HABAaTEJIbHYIO
MOTHBAIUIO
oOyJaromuxcsi;
pUMEHEHHE
TPYyNIIOBON pabOTHI
wiH paboThI B
napax, KOTOpbIe
y4daT 00y4aronuxcs
KOMaH/IHOW paboTe
¥ B3aHMO/ICHCTBHIO
C IpYyTUMHU
o0yJarouMucs

* BKJIIOYCHHE B
YPOK UTPOBBIX
npouexyp uis
TIOJ/IePIKAHUS
MOTHUBAIIH
oOydJaronmxcs K
MIOJTyYECHUIO
3HAHUI;
npUMEHEeHHe Ha
ypoke
WHTEPaKTHBHBIX
(hopm paboThI €
o0y4arouuMucs:
WHTEIUICKTYaJIbHBIX



https://resh.edu.ru/
https://ege.sdamgia.ru/

[Tnomany moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

POIII https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

urp,
CTHMYJIUPYIOIIHAX
MI03HABATEIBHYIO
MOTHBAIUIO
oOydJaromuxcs; *
PUMEHEHUE
IpYyMIIOBON pabOTHI
i paboThl B
napax, KOTOpbIe
ydaT 00y4Jaronuxcst
KOMaHHOW paboTe
Y B3aUMOJICHCTBUIO
C IpYTUMHU
o0Oy4armuMucs

* HCIIOJIb30BAHUE
BOCIIUTATEIBHBIX
BO3MOXHOCTEN
COJIep>KaHuUs TEMBI
yepes noadop
COOTBETCTBYIOIINX
3amaq Juist
pelICHHUS; *
BKITIOUEHUE B YPOK
UTPOBBIX MPOIEAYP
JUTSL TIOJICPIKAHUS
MOTHUBAIHH
o0yJaromuxcs K
MTOJTYYICHHUTO
3HAHUH;
MIPUMECHECHHE Ha



https://resh.edu.ru/
https://ege.sdamgia.ru/

ypoKe
WHTEPaKTHBHBIX

(dhopm paboThI ¢
00yJaroNUMUCS:
WHTEJUICKTYaIbHBIX
urp,
CTUMYJTHPYIOIIHX
MO03HABATEIIbHYIO
MOTHBAIIHIO
oOyyJaromuxcs; ®
pUMEHECHUE
IPYIIIOBON pabOThI
WM paboThI B
napax, KOTOpbIe
y4daT 00y4Jaronuxcs
KOMaHIHOU paboTe
¥ B3aMOJICHCTBHIO
C IpyTUMU
00y4armuMucs;

JBmxeHus

1

POIII https://resh.edu.ru/

* IpUBJICUYEHUE
BHUMAaHUs
oOydJaronmxcs K
LIEHHOCTHOMY
aCIeKTy
M3Yy4aeMbIX Ha
YPOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIUTATENbHBIX
BO3MOYKHOCTEHN
coziepKaHus



https://resh.edu.ru/

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIlus 3HAaHUI

17

POIII https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

pazzena yepes
noa0o0p
COOTBETCTBYIOILIUX
YIPaXXHCHHUI; ®
BKJIIOUEHUE B YPOK
UTPOBBIX
pOLEAyp, KOTOPBIC
MIOMOTAFOT

MO JIIEPIKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTYYEHUIO
3HAHWMH,
HAJTAKUBAHUIO
MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHU B
KJIacce, MOMOTaroT
YCTaHOBJICHHUIO
no0poXxkenaTeTbHOU
aTMocQepsl BO
BpeMsl ypoka

* BKJIFOUCHHE B
YPOK UTPOBBIX
pOLEAYp JUTs
MOIIEPKAHUS
MOTHBAIINH
00ydJaromuxcs K
MTOJTYYICHHUTO
3HAHUH;



https://resh.edu.ru/
https://ege.sdamgia.ru/

NPUMEHEHHE Ha
ypOKe
UHTEPaKTHBHBIX
dhopm paboThI ¢
00yJaroNUMUCS:
WHTEIJICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
M03HABATEIIBHYIO
MOTHBAIIHIO
oOyuaromuxcsi;
pUMEHCHUE
IPYIIIOBON pabOThI
WM paboTHI B
napax, KOTOpbIe
ydaT 00y4Jaronuxcst
KOMaHJTHOH paboTe
M B3aMOJICHCTBHIO
C IpyTUMU
oOyJaromumMucs

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

[ToBTOpenue. OcHOBHBIE TEOPEMBI IITAHUMETPUHU

HOBTOpCHI/Ie. OcHOBHEBIE TCOPEMBI INITAaHUMETPUHU

Bxonnas koHTposbHas paboTa

[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsMas,
IUIOCKOCTB, MPpOCTpaHCcTBO. OCHOBHBIE NTpaBUIa
n300pakeHys Ha pUCYHKE IUIOCKOCTH,
NapauIeIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[TonsTHS: nEepecekarolecs MI0CKOCTH,
nepeceKaroIuecs npsimast ¥ II0CKOCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHUKH, H300pa’keHre MPOCTEUIINX

NPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLTIX
00BEKTOB

AXCHOMEI CTECPCOMETPHH U ICPBBIC CICACTBUA U3
HHUX

10

AxcuoMel CTCPCOMETPHUH U IICPBLIC CICIACTBUA U3
HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3
HuX. CrocoObl 3a1aHUs IPSIMBIX U MJIOCKOCTEN B
npoctpancTBe. O003HAUEHUS MPSIMBIX U
IJIOCKOCTEeM

N300paxeHune cedeHunit mupamubl, Kyoa v Mpu3Msl,




KOTOpPBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxenue
nepeceyeH sl MOTYYCHHBIX IJI0OCKOCTEH.
PackpammBaHnue MOCTPOCHHBIX CEYEHU Pa3HbIMU
[[BETaMU

11

N300paxkenue ceueHuil nupamuabl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3ob0pakenue
nepeceyeHust MOJIy4YeHHbIX IIOCKOCTEH.
PackpamBaHue NOCTPOCHHBIX CEYEHUN pa3HBIMU
[[BETaMHU

12

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepeceyeHust MOJIy4YeHHbIX IIOCKOCTEH.
PackpaimmBanye NOCTPOSHHBIX CEUCHUN Pa3HBIMU
[[BETaMHU

13

N306paxkenune ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NIEPECEUCHM S IOTYYEHHBIX IIJIOCKOCTEN.
PackpaimBanye NOCTPOSHHBIX CEUYCHUN Pa3HBIMU
[[BETaMHU

14

15

16

Merton cienoB 1 MOCTPOEHUS CEUEHUN

Merton cienoB i noctpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHHUM NPAMBIX U INIOCKOCTEN

Merton cienoB Juis nocTpoeHus ceueHuil. CBoiicTBa
[IEPECCUECHUM NPAMBIX U INIOCKOCTEN

17

[TocTpoeHue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX YePTEKEH
U 3aIUCh 111aroB MOCTPOCHUS

18

[Toctpoenue ceuenuii B nupamue, Kyoe 1o Tpém




ToukaM Ha péopax. CozmaHne BEBIHOCHBIX YEPTEKEH
U 3aIMCh I1aroB NOCTPOCHUS

19

20

21

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3qaHme BEIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexKe
Y 3aIKCh MIaroB TOCTPOCHUS

[ToBTOpenue mnanumerpuu: Teopema o

MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBropenue mnanumerpun: Teopema Menenast.
PacueTsl B ceueHMsIX Ha BHIHOCHBIX YEPTEKaX.
Hcropus pa3BUTHA IUIAHUMETPUH U CTEPEOMETPHUU

23

24

25

26

KonTtponpsHast padota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumHoe pacnonoxenue NpsMbIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsmsele. [Ipuznaku
CKpeluBaroImuxcs npaMeix. [lapamnensHeie
IpsIMbI€ B IPOCTPAHCTBE

TeopeMa 0 CyIIeCTBOBAHUH U €IUHCTBEHHOCTH
IIPSAMOM NapalICIbHON JaHHOMN MPSIMOH,
IIPOXOMAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
Jexanen Ha TaHHou npsmou. Jlemma o
MIEPECEUECHNH NapaUIeNIbHBIX MPSAMBIX IUIOCKOCTBIO
[TapamiensHOCTB TpeX NMpsAMBIX. Teopema o TpEx

NnapajiCJIbHBIX NPAMBIX. TeopeMa 0
CKPCIIUBAIOIIHNXCS MPAMBIX




27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N3o6paxenue pa3Hbix GUryp B MapajjiesbHOM
MPOEKLIUU

28

LlenTpanpHas MpoeKLus. YTOJ C COHAIIPaBICHHBIMU
CTOpPOHAMHU. YTOJ MEXIY IPIMBIMU

29

30

31

3anauun Ha JOKA3aTeNbCTBO U UCCIICIOBAHHE,
CBSI3aHHBIC C PACITOIOKECHHUEM MIPSIMBIX B
HPOCTPAHCTBE

[ToHsATHSA: MapauIeTbHOCTh MPSAMOM M INTIOCKOCTH B
npoctpancTse. [Ipu3HaK napaiieabHOCTH MPSMON U
mockocT. CBOMCTBA MapaIeIbHOCTH MPAMOUN 1
IUIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHCJIICHHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C IIAPaIJICIIbHOCTBIO
MIPSAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBEC

32

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3 NTAHHYIO
IPSAMYIO Ha YEPTEkKE U NapajlIeIbHOIO APYyTron
npssMoil. Pacu€r oTHOLIEHM

33

[TapamiensHas NpoeKLysl, IPUMEHEHHUE IS
IIOCTPOEHHSI CEUCHUH Ky0a U Mapaesenumnesa.
CaolicTBa napasuienenuneia u Npu3Mbl

34

35

[TapannensHble minockoctu. [Ipuznaku
MapauIeIbHOCTU JBYX TUIOCKOCTEH

TeopeMa 0 mapaniebHOCTU U €UHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIIEH uepe3 TOUKY, HE
MPUHAJICKALTYIO TAHHOW IJIOCKOCTH M CIIEJICTBUS
u3 Heé




36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
HapajjIeIbHOCTH MPSAMBIX [1€PECEYEeHUs IpU
HepeceyeHH JBYX MapauleIbHbIX IIOCKOCTEH
TpeTbeit

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00 OTpe3Kax
napajiC/IbHbIX MPAMBIX, 3aKITIOYEHHBIX MCKIAY
napajieNIbHbIMU INIOCKOCTSIMU; O ITEPECeYEHUN
IpSAMOM ¢ ABYMs MapauleIbHBIMU IIJIOCKOCTAMU

38

39

[ToBTopenue: Teopema IIngaropa Ha mIockocTi

HOBTOpeHI/IeZ TPUTOHOMCTPUS IIPAMOYT'OJIbHOI'O
TPEYroJIbHUKa

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaJenenunesa

41

42

43

Brrurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJBHOM TapaJUICIICIHUIICC

IlepneHAUKYIAPHOCTD MPSAMOM U TUNIOCKOCTH.
IIpu3Hak nepHeHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

[IeprieHAUKYIAPHOCTD NPAMOM U MJIOCKOCTH.
IIpu3Hak nepHeHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

44

TeopeMa 0 CyIecTBOBAHUM U €IMHCTBEHHOCTH
IPSAMOM, MPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYJIAPHOHN K INIOCKOCTH

45

46

[InockocTH U MepreHINKYISPHBIE UM NIPSIMBIE B
MHOTOIPAHHHUKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM IIPAMBIC B
MHOT'OI'paHHUKax




[Iepnenpukymnsap u HaknoHHas. [loctpoenue

4 NEPIEHIUKYIIAPA U3 TOYKU Ha NPSAMYIO

48 [lepnennukynsip u HaknoHHas. [locTpoenue
NEPIEHIUKYIIApa U3 TOUKU Ha NPSAMYIO

49 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u
obpatHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsamas u
obOparHas)

o1 VYroa Mexay CKpeluBaroMMHCS IPSIMBbIMU

59 [Touck nepneHaAUKYIAPHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYJIPHBIX TNIOCKOCTEN

53 OproroHaiabHOE MPOESKTUPOBAHHE

54 [Toctpoenue ceuenuii kyoa, mpu3Mbl, IPaBUIbHOM
IIMPAMUJIBI C TOMOULIBI0 OPTOTOHAIBHON TPOEKIINH

55 [TocTpoenue ceuenuii kyoa, MpuU3Mbl, IPaBUIbHOMN
MIUPAMHUJIBI C TOMOLIBI0 OPTOTOHAIBHON MTPOEKIINH
CumMMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO

56 tockoctH. [1nockocTn cummMeTpuii B
MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunpHBIE MHOTOTpaHHUKU. Pacy€r paccrostHui
OT TOYKH JI0 IIJIOCKOCTH

59 IIpaBunpHBIE MHOTOTPaHHUKU. Pacdy€r paccTostHUI
OT TOYKH JI0 MIIOCKOCTH

50 CriocoObI OyCTUTh MEPIEHAUKYIAPBI: CAMMETPHUS,
CABUT TOUKH I10 MApaJIENbHON NPAMON

61 CnBur no HenapasieIbHOU MPsIMON, U3MEHEHUE




paccTosaHui

62

63

KoHnTtpoinbhas padota "B3anMHOe pacmnosoxxeHune
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"
[ToBTOpEeHME: Yyroa Mexay IpsIMbIMU Ha IIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJILHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHUE: Yroa MKy CKpPEIIUBAOIIUMHUCS
HpSMBIMU B TIPOCTPAHCTBE

65

66

FGOMeTpI/I‘-IGCKI/Ie MCTOJbI BEIYUCIICHUA yIJIla MCKAY
IMPpAMBIMH B MHOT'OT'paHHHUKaX

JByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYIPaHHOI'O yIiia

67

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO MEPIICHANUKYISPHBIX IIJIOCKOCTEN

68

69

70

[Ipu3Hak nepneHmKyIsIpHOCTH MJIOCKOCTENH;
TeopeMa O MpsIMO NepeceyeHus! IByX MI0CKOCTEN
NEePIEeHIUKYISPHBIX TPEThel MIOCKOCTH
[TpsMoyronbHbIM napasienenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuienenunena

TeopeMa 0 JUaroHaJii npsAMoyroJibHOTO
Mnapajjejenuieaa u CJICACTBUC U3 HEe

71

CrepeomeTpudecKkue U MPHUKIaTHBIC 3a/1a49H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPSIMBIX
Y TUIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUBAOIIHECA TPSAMEIC,
napajaCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOI'OI'paHHUKax




[Tapa mapayenpHbIX IJIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHIE MEXKIY

3 CKPELMBAIOILUMUCS NPSAMBIMH B ITPOCTHIX
CUTYyalHUAX

74 PaccrostHue OT TOUKM 10 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
Brrunciienre pacCTosiHUM MEXIY

75 CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEePIEeHIUKYJIIPHON MIII0CKOCTH
TpéxrpanHblil yroi, HepaBeHCTBA AJIsl TPEXTPAHHBIX

76 yrioB. Teopema [ludaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yIiia

77 OeMeHThI chepruiecKoil reoMeTpuu:
reojie3nyecKue JMHUM Ha 3emJie

78 KonTponpHas padora "Yriel u paccTosHus"

79 Cucremaruzanus 3HaHul "MHOTOrpaHHUK U €70
JJIEMEHTHI"

80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa

81 [Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 IIpssMo# napaienenunes, npsMoyroabHbIi
napaenenunes, Kyo

83 Boinykiblie MHOrorpanHuku. Teopema Ditnepa

84 Beinykinbie MHOrorpanHuku. Teopema Oiniepa.
[IpaBuibHbBIE U TOTYNPAaBUIIbHBIE MHOTOIPAaHHUKHU

85 KonTponbhas padota "MHororpanHuku"

86 [lonsiTHE BEkTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE

87 CymMa BEKTOpOB




88 Pa3znoctb BekTOpOB

89 [TpaBuno mapasmienenurena

90 YMHOKEHHE BEKTOpa Ha YUCIIO

01 Paznoxenne BCKTf)pa o 0asucy TpéX BEKTOPOB, HE 1
JIeKANIUX B OJTHOM TIOCKOCTH

92 CkansipHO€ NMPOU3BEICHHE 1

93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimume 3a1auu ¢ BEKTOpaMU 1

95 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1

98 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN 1

99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

100 [Mpomexyrounas arrectanus. KoHTponasHas padorta 1
3a kypc 10 kiacca

101 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN 1

102 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl

IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha

1 MJIOCKOCTH U B pocTpancTBe. CKalispHOE 1
IIPOU3BE/IEHUE BEKTOPOB"

5 [ToBTOpenue Temsl "Bbruncienne yria Mexay 1
BEKTOpaMH B IPOCTpaHCTBE"

3 [ToBTOpenue Tems! "YpaBHEHHE NIPAMOI, 1
MPOXOJIAILIEH uepe3 ABE TOUKU"

4 BxopmHast koHTposIbHAs paboTa 1 1

5 VYpaBHeHHE MII0CKOCTH, HOPMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BexTopHoe npounsseneHne 1

3 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKNE METOBI pacUéTa yrila Mex1y 1
OpSMBIMUA B MHOTOTPaHHUKAX

11 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaxX

12 ®opmysa pacCTOSIHUSI OT TOUKH /10 TNIOCKOCTH B 1

KOOpAMHATAX




Haxoxaenne paccTostHUi OT TOUYKHU 0 TJIOCKOCTH B

13 Kyoe

14 Haxoxaenne paccTostHui OT TOYKHU J0 TVIOCKOCTH B
IIPaBUJIILHON IIUPAMUJIC

15 KoHnTtponbhas pabota "AHamuTuyeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOIPaHHUKH

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
IJIOCKOCTH, MepeceueHus MPSAMbIX U TUIOCKOCTEH

19 [TapamienbHbie IPSIMBIE U IJTIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOLLEHUN

21 [TapamienbHbie TPSIMBIE U IIIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIIMMUCS TPSIMbIMU
[TepnienauKymsIpHBIC IPSMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHAMMETPUU
MHOTOT'PAaHHUKOB

93 [lepnenaukynsipHbIEC TPSMBIE U INIOCKOCTU: TEOpEMa
0 Tpex MEPIEeHIUKYIIpax

24 [lepnienquKynAsipHBIE IPSMBIE U TIIOCKOCTHU:
BBIUMCJICHHUS ITTHH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIONTAAN MHOTOYTOJIHUKOB,
(bOopMyIIBI TS TUTOIIAICH, COOOpaKeHUs TOA00H S

26 [ToBTOpEeHME: IO MHOTOYTOJIbHUKOB,

(bopMyIIBI TS TUTOIIA/ICH, COOOpaKeHUs TOA00H S




HOBTOp CHUC: TJIOIIaI1 MHOI'OYI'OJIbHUKOB,

27 (bopMyJIBI IS TUTOIIAICH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEeHUS
no00us

30 Kontpoinbnas padora "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEeM MPSIMOYTOIBHOTO
napaienenunea

39 3agauu 00 yABOeHHH Ky0a, 0 KBajpaType Kyoa; o
TPUCEKLIUH yTia

33 CrepeoMeTpuueckre 3aauu, CBI3aHHbIE ¢ 00BbEMOM
MPsIMOYTOJILHOTO Tapasiiesenumnea

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuIesenume/ia

35 O06BEM npsMOit IPU3MBI

36 CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB MPSIMOU TIPU3MBI

37 [Ipuknansele 3a1a4un, cBsI3aHHBIE C 00BEMOM
IPSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaita. O6bEM HaKIIOHHOM
TIPU3MBI

39 Brruucnenue 06EMOB Tell € TOMOIIBIO

omnpenenéHHoro nHTerpaita. O6bEM nupamusl




®opmyna o6bpéMa nmupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMu/ ¢ OOLUM YTIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJ ¢ OOIIUM YTIIOM

42 CrepeoMeTpUUeCKUe 3aJa4t, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
00BbEMaMu TMPaMU/IbI

44 [Tpuxnagneie 3agaun o teme "O0bEMBI TEn",
CBsI3aHHbIE C 00BEMOM HAKIIOHHOW MTPU3MBI

45 [Tpuknagaeie 3aaauu 1o Teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMU/IBI

16 [Ipumenenne 06bEMOB. Briunciienne paccTosiHUS
J10 IIJIOCKOCTHU

47 KonTtponsnas padora "O6béM MHOTOrpaHHHUKA"

48 [{nmHapuyeckas MOBEPXHOCTh, 00Opa3yrolIye
LWIMHIPUYECKON TOBEPXHOCTH

49 umuaap. [pamoi kpyrosoi nunusAp. Ilnomans
MOBEPXHOCTH IIMJINHIPA

50 Konnueckasi moBepxXHOCTb, 00pa3yromiye
KOHMYeCcKol noBepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO, AapaJIEIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnnlil konyc. M300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBO MOBEPXHOCTHU U MOJTHOMN
MIOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H IMTOJTHOM




IMOBCPXHOCTU KOHYCA

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

55 BBIUMCJIEHUE, TOCTPOCHUEM CEUEHUN LUIMHIPA,
KOHYCa
CrepeomeTpHyecKre 3a/1a91 Ha I0Ka3aTeIbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEUCHHH IIMIHHPA,
KOHYyca
57 [puknagHble 3312491, CBI3aHHBIE C IIHUIMHIPOM
58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IHITHHAPOM
59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanue mapa u cdepsl miaockocteio. Bug n
n300paxxeHue mapa
[lepeceuenue cdepsl U Mmapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miaockocteio. Bug n
n300paxKeHue mapa
62 VYpasuenue coepsl. [Tnomans chepst u e€ vacteit
63 Cummerpus cepsl 1 mapa
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBA3aHHBIE CO CEpOoil U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUMCJICHHE, CBS3aHHBIE CO CPEpOoil U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknagabie 3a1a9n, CBSI3aHHbBIE CO chepoit u
rapom
67 [ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,

BBIYUCIICHUA B OKPYXXHOCTH, CTAHAAPTHBLIC HO)I06I/ISI




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena 1 MOBEPXHOCTH BpameHus "

70 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

71 KonTtponbHas padora "Tena u moBEpXHOCTH
BpanieHus"

79 O0BeM muuHapa. Teopema 06 00bEME MPSIMOTO
HUIMH]IpA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomraau 60KOBOY U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUuecKUe 3aa4l, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IIMIIMHpPA, KOHYCa

76 [Mpuknanseie 3apaun mo Teme "OOBEMBI U TIIOMIAIH
noBepxHocrel Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomans chepsr.

77 CrepeomeTpuyiecKkue 3a/1a4um, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB II1apa, IIapOBOTO CErMEHTa
Y IIapOBOT0 CEKTOpa
[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",

78 CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIA/IbI0 CEpHI.
COOTHOIIICHHS] MKy TUIOIIAISIMU TTIOBEPXHOCTEN 1
00BEMaMHU TTOOOHEIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00Bvéma mpu nogobun. CTepeomMeTpudecKue 3a1auu,

CBA3AHHBIC C BHIYHUCIICHUCM O6T)éMOB TSI N
IJIOMIAIe TOBEPXHOCTEN




80

KonTponpHas padora "[1nomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83

JBmxenus npoctpancTBa. OToOpakeHusl.
JBmxeHus u paBeHcTBo ¢uryp. Oduue cBoiicTBa
JIBIDKCHUN

Buapl nBrkeHunid: napajuiebHbIA EPEHOC,
LIEHTpAJIbHAsl CHMMETPHUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

[IpeoOpazoBanms nomoodwus. [Ipsmas u chepa
Oitnepa

84
85

FGOMCTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHHUEC NBUKCHUA

KoHnTtpoinbhas padota "BekTopsl B mpocTpaHcTse”

86

O6o6maromee nopropenne 11 MOHITHI U METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTu3anms
3HaHuil: "[lapaienbHOCTh MPSAMBIX U TUIOCKOCTEHN B
npocTpaHcTae”

87

O6o0matomiee moBTopenue 11 moHSITHIT U METOZI0B
Kypca reometpuu 10—11 kaccoB, cucremaTu3aims
3HaHMi: "BekTopsl B mpocTpaHcTBe"

88

89

90

O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kmaccoB, cucremaTu3aius
3HaHMi: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTuzanms
3HaHui: "OObeM MHOrOrpaHHUKaA"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB

Kypca reomerpun 10—11 knaccos, cucremaTu3anus
3HaHui: "OO6beM MHOrOrpaHHuka"




O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpuu 10—11 kinaccoB, cucremaTuzanus
sHaHuil: "[lnomanyu moBepxXHOCTH U OOBEMBI
KpyIJibIxX Ten"

91

O6o6maromee nopropenue 11 moHSITHI U METOIOB
92 Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHuil: "[lnomanyu moBepXxHOCTH U 0OBbEMBI

KpyIJibIxX Ten"

93 Wrorosas koHTpOIBHAS paboTa

94 HroroBast KoHTpoIbHAs paboTa

95 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

3HAHUH

96 IToBTOpEHKE, 0000IICHUE U CUCTEMATHU3 AL

3HAHUHI

[TpomexyTounas arrectauus. KontponbHas pabota

97
3a kypc 11 kiacca

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
98 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
99 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BuUTHs CTEpEOMETPUH KaK HAYKH U €€
100 POJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITHFOTEPHBIX TEXHOJIOTHH

Hcropus pa3BuTus CTEpEOMETPUN KaK HAyKu U €€

101 POJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U




Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€

102 POJIb B Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBFOTEPHBIX TEXHOJIOTHIM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eometpus, 10 kimace/ Mepsnsak A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®»; AxunonepHoe odmectBo «M3narensctBo «IIpocsemienue»

* Maremaruka. ['eometpus, 11 kinacc/ Mep3nsik A.l'., Homuposckuit [1.A.,
[TonsikoB B.M.; nox peaakuueit [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA-

['PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemieHue»

METOANYECKHUE MATEPHAJIbBI JIUIAA YYUTEJIA

https://edsoo.ru/ - Enunoe conepikanue o0pa3oBaHuUs

https://fgosreestr.ru/ - Peectp nmpuMepHBIX OCHOBHBIX 0011Ie00pa30BaTEeIIbHBIX
IporpamMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - usgarenbctBo "IpoceerieHue”, OeCIaTHBIN JOCTYII
K DJIEKTPOHHBIM BEPCUAM YIeOHO-METOIHUECKUX KOMIUIEKCOB, BXOIAIINX B

denepanbHbIi NIEPEUYEHD

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://window.edu.ru — Poccutiickuii 00meo0pa3oBaTeIbHBIN OPTAI
https://fipi.ru - ®UIIHU - GpenepanbHbIi HHCTUTYT MEJArOTUIECKUX
u3mepenuid. EI'D, OI'D -

KOHTPOJILHO U3MEPUTEIIbHBIC MaTepHralibl (JieMoBepcur ). denepanbHbIi OaHK
TECTOBBIX 3a/IaHUM

(oTkphITHIN cerMeHT). Hayuno-ucciengoBatenbckast padora. [loBbiiieHue
KBaJIM(PUKALIMH.

https://resh.edu.ru — «Poccwuiickast 371eKTpOHHAS IIIKOJIa»
https://www.yaklass.ru - «SIKmacc»

https://education.yandex.ru/home - «SIuaekc.YueOHUK»

https://uchi.ru/ - «Yuu.py»

http://mathnet.spb.ru - «Caiit anemenTapaoi MmaremaTuku JImutpus ['yiimHa
http://www.problems.ru - «3amgauny»

https://ege.sdamgia.ru/ - «PeuryET'D»
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