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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe TPU U3YUECHUH 00YyUarOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE MPEACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU
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00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZAEPKATEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(GopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00yYarOIIMXCs, paclIupss U yriyOmsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJTOTOBUTh OOYyYarOUIMXCAd K MPOJOJDKEHUIO H3YyUYEHUS MaTeMaTHKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB Ul TPEXTPAHHOTI'O yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,
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IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronmpHas  cucremMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXeHHUA. [IpsMoyrosibHas cucteMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHUSI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmme cBoiicTBa JBWKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LCHTpaJbHAsl CUMMETPHS, 3€pKAJIbHASA CHUMMETPHS, TOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHUMAHHE BIIMSHUSA
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIAaHUPOBAHME IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTEeMaTU4YeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBISIBJIAITh M XapaKTepHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBaHUS /J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U MOPeoOpPa3oBBIBATh  CYXKACHHS:
YTBEPAUTEIIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBObI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEILEHUs, BEIOUPATh HanboJee MOIXOAAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH JA€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
IIPE/ICTABIICHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEeIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIAThH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3ULMUNA, B KOPPEKTHOU (dopme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.



PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE AeicTBUSA

Camoopranuzanms:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBUAYaJIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MNPUHUMATh I€JIb COBMECTHOMU
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 0000111aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmuUiA TPOAYKT TO KpPUTEPHUSIM, CHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aUMOJCHUCTBU.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
F€OMETPUYECKHX 33]1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TNPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
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cBOOOJHO  OMEpUpOBaTh MOHATHUSIMHU, CBS3aHHBIMU C YyIJlaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IUIOCKOCTBIO;

CcBOOO/IHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMU;
CBOOO/IHO pACIIO3HABAaTh OCHOBHBIE BUJABl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIaCCU(pUKaLUY;

CBOOO/JIHO ~ ONEpUPOBAaTh  IMOHATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBIIIOJIHATD napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
POEKTUPOBAHKE (PUTYP HA TNIOCKOCTh, BHITOIHATH U300paXkeHusl (GUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB Pa3jJU4YHBIMH METOJAMH, BBIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIONIAJAM  TOBEPXHOCTE  MHOTOTPAHHUKOB  (MpU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

cBOOO/IHO ONEPUPOBATh NOHIATUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MOHSITHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHWH U
HAXO0KJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pelIeHu MaTEeMaTUYECKUX 3a/lady MOBBIIMIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEHIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMALIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YEpTEKax U PUCYHKAX;

OPUMEHATh [OJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBAaTh W
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IOMCKA  pelieHuss MaTeMaTU4yecku  CcOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTyalluUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUNA M TEopeM, amnmapara ajareOpbl, pelaTh MPaKTUYEeCKHe 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;
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UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaronuiicss HAyduTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOy YCHHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTy4YECHHUSI TEJT BPAICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PaCIIOOKeHne c(hephl U MIIOCKOCTH;
BBEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpaIieHUsI ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpaICHUS;

BBIYHCIIATH COOTHOIICHHSI MEXITY TUIOIIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

U300pakaTh Mu3y4daemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPaAICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEpaIlMy HaJl BEKTOPAMH;

3a71aBaTh INIOCKOCTh YPAaBHEHHEM B JICKAPTOBOI crcTeMe KOOPAMHAT;
pemaTh reOMETPUUYECKHE 33141 Ha BEIYMCIICHUE YTIIOB MEXIY IPSIMBIMH U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paX€HUST MHOTOTPAHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3oBaHus MOA00HS;
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CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapajienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE YepPe3 BEPIITUHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHIS;

MPUMEHSATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, MPEANoJaraloluuX HECKOJIbKO IIaroB peHIeHUs, €ClIu YCJIOBUS
MPUMEHEHUS 3a]JIaHbl B IBHOM U HESIBHOU dopme;

pemaTh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUH U
HAXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH NMOJTyYEHHbIC 3HAHUSI Ha TTPAKTUKE: CPAaBHUBATH, aHATU3UPOBATh
U OICHWBATh pPCAIbHBIC CHUTYyallM¥, MPUMCHATh H3yYCHHBIC TIOHSTHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCTIOJIB30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BEITNYWH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Konrposbubie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 BBeJieHHe B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
9 B3anmHoe pacnonoxeHue npsMbIx B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN 8 1 https://resh.edu.ru/subject/17/10/
B IPOCTPAHCTBE
4 IleprieHAMKYIIAPHOCTD NPSAMBIX U o5 1 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEN B MIPOCTPAHCTBE
5 VIJIBI H PACCTOSHHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHOTOrpaHHIKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOPBI B IPOCTPAHCTRE 12 1 https://resh.edu.ru/subject/17/10/
3 [ToBTOpenue, 060061IeHUE U 5 ) https://resh.edu.ru/subject/17/10/
crucTeMaTu3alus 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 102 6 3
[MPOI'PAMME
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11 KJIACC *

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 AHaTUTHHECKAS FeOMETPHST 15 1 https://resh.edu.ru/subject/17/11/
5 [ToBTOpEeHME, 0000IICHUE U 15 1 https://resh.edu.ru/subject/17/11/
cHCTeMaTH3amus 3HaHUuH
3 O6bEM MHOTOrPAHHHKA 17 1 1 https://resh.edu.ru/subject/17/11/
4 Tena Bpaienus 24 1 1 https://resh.edu.ru/subject/17/11/
5 [Tnomanu moBepxHOCTU U 0OBEMBI 9 1 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX TEJ
6 JIBMOKEHHUS 5 1 https://resh.edu.ru/subject/17/11/
7 [ToBTOpenue, o6obIIEHNE 1 17 ) https://resh.edu.ru/subject/17/11/
cucTeMaTu3aIus 3HaHui
OBHIEE KOJIMYECTBO HACOB I1O
. 102 8 3

I[TPOTPAMME

*He peannzyercs B 2023-2024 yyeOHOM roay
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OcHoBHbIE IIpaBUIIA
M300paKeHHS Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHATHS cTepeomMeTpun: TOUKA,
npsimMasi, MI0CKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuJia U300paKeHHsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka
[TonaTHs: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTb;
MOJIyTIPOCTPAHCTBO

1 wenens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IIEpECEKarouecs
npsiMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEUIIINX

2 Henens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

17



POCTPAHCTBEHHBIX (HUTYD,
HECYIECTBYIONINX 00BEKTOB

MHororpanHuKH, H300paKeHIe
MPOCTEUILNX
POCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINX 00BEKTOB

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUU U
MIepPBBIC CJICJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBLIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEpBbIE CIIECJCTBUS U3 HUX.
CriocoOblI 3a1aHus MPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSMBIX U
IIJIOCKOCTEMN

3 Hexens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

10

11

N3obpaxenue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 X
pEbpa. U3o0paxkenue
NepeCcEeYECHUS MOTYYEHHBIX
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEUCHUI
Pa3sHbBIMH IBETaMU

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U IIPU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 Ux
pé6pa. N3obpaxenue

4 genens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

18



MEePECCUCHUS TTOJTYUSHHBIX
IJI0CKOCTe. PackpammBanue
MTOCTPOEHHBIX CEUCHUI
Pa3HBIMU 1IBETAMH

12

13

N3o0paxenue ceueHuit
MUPAMHJIBL, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pe&opa. Nzo0pakeHue
nepeceyeHus MoTyYeHHBIX
wiockocTeil. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETAMHU

H3o0paxeHune cedyeHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pé6pa. U3obpaxenue
NEPECCUCHU MOJTYUCHHBIX
mockocrell. PackpammvBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU [IBETAMHU

14

15

16

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuu

Meroz cienoB A MOCTPOEHUS
ceueHunii. CBoiicTBa
[IEPECCUCHU M IPSIMBIX U
IIJIOCKOCTEMN

Meroa cnenoB A MOCTPOEHUS
ceuennii. CBoicTBa

5 Henens

HEl

(S8

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

19




[IEPECCUCHUH IPSIMBIX U
IJIOCKOCTEN

17

ITocTtpoenue ceueHui B
nupamue, Kyoe rmno Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX qepTen(eI‘/’I " 3aIl1iUCh
IaroB MOCTPOCHHUSI

18

IToctpoenue ceueHui B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepremel‘/’l H 3a11ucChb
IIaroB MOCTPOCHHUSI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

19

IToctpoenue ceuenuii B
nupamue, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX '—IepTe)KCI\/JI " 3aI1ucChb
I1aroB MOCTPOCHHUS

20

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepremeﬁ " 3aI1ucChb
I1aroB MOCTPOCHHUS

21

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 mpONOPHHOHATBHBIX
oTpeskax. [lomooue
TPEYroJbHUKOB

7 "Henens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

20




22

23

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJJAHUMETPUHU U CTEPEOMETPUU

KontponsHas padora

" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

BzauMmHoe pacrnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaronmecs npsmele.
[Tpu3HaKy CKPEIIUBAIOIINXCS
npsimbix. [lapannensHbie
IpsIMbIE B IPOCTPAHCTBE

8 Henmens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

25

26

27

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI1
napajjieJIbHON TaHHOU IIPSIMOH,
MIPOXOIALLEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlEH Ha
JTaHHOM npsimoit. JlemMma o
MEPECEUYCHNH TTapalIeIbHbIX
MPSAMBIX TJIOCKOCTHIO

[TapaieapHOCTB TPEX MPSMBIX.
TeopeMa 0 TpEX napajieabHbIX
npsMeIxX. Teopema o
CKPCIIUBAIOIINUXCA ITPAMBIX
[TapamnensHoe

MMPOCKTUPOBAHUC. OcHoBHBIC
CBOMCTBaA napaJjijieJIbHOT'O

9 Henens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

21




npoekThpoBanus. M3o0paxenue
pa3HBIX GUTYp B MapaJuIeIbHOM
HPOCKIHU

28

lentpanpHas mpoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
VYrois Mexay NpsMbIMU

29

30

3anauun Ha JOKA3aTENbCTBO U
UCCIICIOBaHHE, CBS3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
HPOCTPAHCTBE

[TonsiTHs: MapaIeNbHOCTh
IPSIMOM U INIOCKOCTH B
npoctpanctse. [Ipuznak
[IapaJUIEIIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
MapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

10 menens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C MTAPATUIEITIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

32

IToctpoenue ceuenus,
MPOXOJIAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTexKe U
MapajuiebHOTO JPYTOW MPSIMOI.
Pacuér orHOMIEHMI

11 menens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

22



33

34

[TapannensHas npoekuus,
MIPUMEHEHHUE TSl TOCTPOCHHS
cedyeHHH KyOa u
napasienenunena. CBorcTa
napajuiejenuIea u mpu3Mbl

[TapannenpHbIE MITOCKOCTH.

[Tpu3Haku napajienbHOCTH
JIBYX ITIJIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIALLEH Yepe3 TOUKY, HE
MIPUHAICKALTYIO JaHHOU
IJIOCKOCTH U CJIECTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapaiieIbHOCTH
NPSMBIX TIEPECEUCHUS TTPU
HepeceyeHnt IByX
napaieNbHbIX MIIOCKOCTEN
TpeTben

12 menens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

37

38

CaolicTBa napamieabHbIX
MJIOCKOCTEH: 00 OTpe3Kax
napauIeNbHbIX TPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napaieIbHbIMU TUIOCKOCTSIMH;
0 MIepeceueHu  MPsIMOH C IBYMs
napajuieIbHBIMU TUTOCKOCTSIMH

IToBTOpeHue: TeopeMa
[Mudaropa Ha mockoctTu

13 wenens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

23




39

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIBHUKA

https://resh.edu.ru/subject/17/10/

40

41

42

43

CgoiicTBa Ky0a u
HpSIMOYTOJIBHOIO
napasuleenuneaa

Brruncnenue 1iMH OTPE3KOB B
Ky0e U MpsIMOYTOJIbHOM
napasuieJenunese

[leprieH IUKYISIPHOCTD MPSMOIA
u tiockoctu. [TpusHak
NEPIEeHIUKYISIPHOCTU IPSIMON U
TUIOCKOCTH

[leprieH IUKYISIPHOCTD MPSMOIA
u tiockoctu. [TpusHak
NEPIEeHIUKYISIPHOCTU IPSIMON U
MJIOCKOCTH

44

45

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IPSIMOIA,
MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHON K
IIOCKOCTH

IInockoctu u
NEepPHEHANKYISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKaX

14 menens

15 "enens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

46

[Tnockoctu u
HNEPIEHINKYIIAPHBIE UM MPSIMBIE
B MHOT'OTpaHHUKaX

16
Henens

https://resh.edu.ru/subject/17/10/

24



47

[lepnenauKkymsp U HaKJIOHHAS.
ITocTpoeHue nepneHauKyIspa
13 TOYKU Ha MPSAMYIO

48

[IepnieHAUKYIISIp ¥ HAKJIOHHASL.
IToctpoenune nepneHauKyJispa
W3 TOYKHU Ha IPSAMYIO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

49

50

51

Teopema o Tpéx
HepIeHuKyIsgpax (npsmas u
oOpatHast)

Teopema o Tpéx
NepreHuKyIsIpax (mpsmas u
obOpatHas)

Yron Mmexnay
CKPELIMBAIOIIMMUCS TPSIMbIMU

17 uenens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

52

[Tonck neprieHIMKyJIApHBIX
HpﬂMI)IX C IIOMOIIIBIO
HEPIEHINKYIIAPHBIX
MIOCKOCTEeM

53

54

55

OproronanbHOe
IPOEKTHPOBAHUE

[Toctpoenue ceuennii kyoa,
HPU3MBI, TPABUILHON
MUPaMU/IbI ¢ TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPaBUILHON
MUPaMU/IbI ¢ TOMOIIBIO
OPTOTOHAJIBHOW MPOEKIUH

18 nenens

19 wenens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

25



56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepnes Ky pHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CHMMETPUU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

58

59

60

61

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuii OT TOYKH 10
IUIOCKOCTH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuid OT TOUYKH J10
IIIIOCKOCTH

Crioco0bl OIyCTHTH
NEPIEHIUKYJIAPBl: CHMMETpPHSI,
CIBUT TOYKH I10 NapaJlIeIbHON
IpsAMOit

CuBur no HenapamuienbHON
IIPSAMOM, U3MEHEHHUE
paccTossHUMI

62

KonTposabHnas pabora
"B3aumHO€ pacnosioxeHue
OPSMBIX M MJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: YTOT MEKTY
MPSAMBIMH Ha TJIOCKOCTH,
TPUTOHOMETPHS B

20 Henensa

21 uenens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

26



IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

65

66

[IoBTOpEHME: yros MexIy
CKPCIIUBAOIIMUMUCA ITPAMBIMU
B [IPOCTPAHCTBE

FCOMeTpI/ILIeCKI/Ie METOAbI
BBIYHUCIICHUA yIJIa MCKIY
MMPpAMBIMH B MHOT'OT'paHHUKAX

JIByrpanssiii yroja. CBOHCTBO

JUHENWHBIX YIJIOB JIBYTPaHHOI'O
yria

22 "enens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

67

[IepnieHauKysipHBIE
mIockocT. CBOMCTBA B3aMHO
NEepHeHIUKYISPHBIX
IUIOCKOCTEH

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMON
NepPECEYECHMsI IBYX IJIOCKOCTEN
NEPIEHIUKYIJISPHBIX TPEThEN
IJIOCKOCTH

69

[IpssmMoOyTOIBHBII
napajuiesenumnes; Kyo;
WU3MEPEHHUs], CBOMCTBA
MPSMOYTOJIBHOTO
napasulesenuIe1a

23 Henensa

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

70

Teopema o AuaroHanu
IPSIMOYTOJIBHOTO

24
HEl

(S8

https://resh.edu.ru/subject/17/10/

27



rapasulesienuIie/ia v CJIeICTBUE
U3 Hee

71

CrepeomMeTrpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIOJIOKECHUEM
MMPAMBIX U IMJIOCKOCTU

72

73

[ToBTOpEHMeE: CKpeInBaroUIecs
IpsIMblE, TapaJJICIIbHbIE
IUIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX

[Tapa mapanmienpbHbIX
IUIOCKOCTEH Ha
CKPEILIUBAIOIINXCS MPSMBIX,
paccTosTHUE MEXIY
CKPEUIUBAIOIIMMHUCS TPSIMBIMH
B IIPOCTHIX CUTYaIIHUSIX

74

75

76

PaccTositHHE OT TOUKH 1O
IJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

Brruucnenue paccrosHui
MEXIY CKPELIUBAOIIUMUCS
MPSIMBIMH C IIOMOLIBIO
NEPHEHAUKYISIPHON IIJIOCKOCTH
Tpé€xrpanHslii yroi,
HEPaBEHCTBA ISl TPEXIPAHHBIX
yrioB. Teopema [Iucdaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB
JUIA TPEXTPAHHOTO yTIJIa

25 "enens

26 "Henens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

28



77

DeMeHTHI chepruiecKoit
reOMETPHUH: Fe0JIe3NIECKUe
JIMHUU Ha 3emiie

78

79

80

KonTponpHas padora "Yriisl u
paccrosiHus"

CucreMatusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBunbHas nupamuaa

81

[Ipusma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

27 "enens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

82

83

[Tpsimoii napasuienenunen,
IIPSAMOYTOJIBHBIN
napajuiesenunesn, Kyo

Bblykiible MHOTOTPAaHHUKH.
Teopema Ditnepa

84

Brinmykiible MHOTOIpaHHHKHU.
Teopema Ditnepa. [IpaBunbHbIE
U TIOTYTIPaBUJIbHbBIE
MHOTOTPaHHUKHU

28 "Henens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

85

KonTposabHnas pabora
"MHororpasHuku"

86

87

[TonsTHE BekTOpa HA MIOCKOCTH
U B IIPOCTPAHCTBE

CyMMa BEKTOpPOB

29 "enens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

29



88 Pa3zHoctb BekTOpOB

89 [TpaBuno mapasienenurena

90 YMHOKEHHE BEKTOpa Ha YUCIIO0
PaznoxeHnue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JISKAIIINUX B
OJTHOM TUTOCKOCTH

92 CkansipHoe pOu3BEACHNE

03 Berunciienue yria Mexmuy
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiinme 3axauu ¢
BEKTOpPaMH

95 [Ipocreitmme 3anauu ¢
BEKTOpaMH

9% IIpocreiimue 3anauu ¢
BEKTOpaMH

97 IIpocreiimue 3anauu ¢
BEKTOpaMH

98 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHU

99 O060011eHNEe U CUCTeMaTH3aIs
3HAHUM

100 Hrorosast koHTpOBHAS paboTa

101 Wrorosast KOHTpoJIbHAS paboTa

32 Henenda 31 menenmsa 30 Henens

33 Henena

34
Henens

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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102

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUHI

https://resh.edu.ru/subject/17/10/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

31




11 KJIACC *

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoarueie  Ipakrueckue u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI https://resh.edu.ru/subject/17/11/
1 "KoopaunaTsl BeKTOpa Ha 1

IJIOCKOCTH U B ITpocTpaHcTBe”

[ToBTOopenue Tembl "CkanspHoe https://resh.edu.ru/subject/17/11/
2 " 1 1 Henens

MPOU3BEICHUE BEKTOPOB

IToBTOpEHME TEMBI https://resh.edu.ru/subject/17/11/
3 "BoruricnieHue yriia Mexmy 1

BEKTOpaMHU B IPOCTpAHCTBE"

[ToBTOpenue Temsl "YpaBHeHUE 2Henena | https://resh.edu.ru/subject/17/11/
4 MPSIMOM, IPOXOIAIIEH Yepe3 1

JIBE TOUKH"

YpaBHEHHE UIOCKOCTH, https://resh.edu.ru/subject/17/11/
) HOpMaJb, ypaBHEHHE 1

MIJIOCKOCTH B OTPE3Kax

YpaBHEHUE IUIOCKOCTH, https://resh.edu.ru/subject/17/11/
6 HOpMaJlb, ypaBHEHHE 1

MIJIOCKOCTH B OTPE3Kax
7 BeKTOpHOE MPOH3BE/ICH e 1 3 uenens | https://resh.edu.ru/subject/17/11/
8 JIuHeliHbIe HEPABEHCTBA, 1 https://resh.edu.ru/subject/17/11/

JIMHEWHOE IPOrPAMMHUPOBAHUE
9 JInHeHbIE HEPAaBEHCTBA, 1 https://resh.edu.ru/subject/17/11/

JIMHEHHOE nporpaMMupOBaHuC

32



10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y npsMbIMUA
B MHOT'OTpaHHUKaX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTPaHHUKAX

12

13

dopmyiia pacCTOSHUSA OT TOUKH
710 IJIOCKOCTH B KOOp/AMHATaX

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH JO IINIOCKOCTH B Ky6e

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIOCKOCTHU B
MIPaBIJIbHON MHpaMuUje

15

16

17

KonTponbnas padbora
"AHanuThueckas reomeTpus”

CeueHnst MHOTOIPaHHUKOB:
CTaHJIapTHbIE MHOIOTPAHHUKH
CeueHust MHOTOIpaHHUKOB:
METOJ, CIE10B

18

CequI/ISI MHOFOFpaHHI/IKOBI
CTaHI[apTHBIe IIJIOCKOCTH,
HepecequI/m HpSIMI)IX nu
MIOCKOCTEH

4 nenensa

5 Henens

6 Henens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

19

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CCUCHUA

7 "Henmens

https://resh.edu.ru/subject/17/11/

33




20

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

22

23

24

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: YIJIBI MEKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC N1aphbl
MIEePIEHIUKYIIAPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

[leprnienuKyIsIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpPEMa O TpeX
MepHeHIUKyIsIpax
[leprnienuKyIsIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH
B MHOT'OTpaHHUKaxX

8 Henens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

25

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOpMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
Mog00HUs

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, ()OPMYJTBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

9 Henensa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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28

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

30

KonTponbnas padora
"[loBTOpEHNE: MHOIOIPAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

10 wepnens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yaABOEHUH Ky0a, o
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaesnenumnena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BEIUMCIICHUEM
00BEMaA MPSAMOYTOIBLHOTO
napajienenuIena

35

OO6BbEM IpsIMON TPU3MBI

11 menens

12 "enens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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36

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB MPSMON TIPU3MEI

https://resh.edu.ru/subject/17/11/

37

[Ipuxnaguele 3a1a4u,
CBsI3aHHBIE C 00BEMOM MPSAMONA
IIPU3MBI

38

39

40

BrrunciieHue 006EMOB TeI C
IMOMOIIBIO ONPEACIEHHOTO
unrerpasia. O6bEM HAKJIOHHOM
MIPU3MBI

Brrunciienue 006EMOB TEI C

MIOMOILBIO OTIPENIENEHHOIO
uHTerpana. O6bEM NupaMuIbl

dopmyna 00bEMa MUPaAMUIBIL.

OtHomeHne 00bEeMOB MUPAMH/T
C 00LIMM yTJIOM

41

dopmyna 00bEMa MTUPAMUIBIL.
OTtHoteHne 00beMOB TUPAMU]]
C 00LINM yTJIOM

42

CrepeomeTpHuuecKue 3a1a4H,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM IPU3MBbI

13 wepnens

14 wenens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

43

44

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BLEMaMU
MTAPAMUTBI

[IpuknagHeie 3aga4u 1Mo TEME

"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOHW TPU3MBI

15 nenens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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45

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TTUPAMUIBI

https://resh.edu.ru/subject/17/11/

46

[Tpumenenne 00BHEMOB.
Brrunicienue paccTosHus 10
IUIOCKOCTH

47

48

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

HunuHapudeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MTOBEPXHOCTH

16 veneins

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

49

unuuap. [psamoit kpyroBoun
nuHap. [Inomans
IIOBEPXHOCTU LIWJIMHIPA

50

Konnueckas noBEpXHOCTB,
o0pa3zyroline KOHMIeCKOM
nosepxHoctu. Konyc

51

52

53

Ceuenne KoHycCa IJIOCKOCTHIO,
MapaieabHOMN MJIOCKOCTH
OCHOBaHUA

Y ceu€HHBIN KOHYC.
N3006pakeHne KOHYCOB U
YCEYEHHBIX KOHYCOB

ITnowane OOKOBOMI
MOBEPXHOCTHU U TIOJTHON
MMOBEPXHOCTH KOHYCa

17 uenens

18 nenens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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54

ITmomaae 00KOBOMI
MMOBEPXHOCTHU U TMOJTHOU
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/11/

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUECHU I
UWIMH]IpA, KOHYyCca

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MMOCTPOEHUEM CEUECHU I
LWINHIpA, KOHyCca

57

58

[Ipuknannelie 3a1a4m,
CBSI3aHHBIC C [IMJIMHPOM

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

60

61

62

Cdepa u map

Ilepeceuenue cepsl 1 1mapa ¢
iockocteio. Kacanue mapa u
cdepsl mIocKocThi0. Bua u
n300paxkeHue mapa

Ilepeceuenue cepsl u mapa ¢
iockocTeio. Kacanue mapa u
cdepbl MIOCKOCThIO. Bua n
n300pakeHue mapa

YpaBuenue chepsl. [Tnomap
cdepsl u e€ yactei

63

Cummetpus cdepsl u mapa

19 uepnens

20 venens

21 "enens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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64

65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE cO chepoid u
1apOM, TIOCTPOCHUEM HX
CCUCHHI TIIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE cO chepoid u
IaPOM, TIOCTPOCHUEM HX
CCUCHHI TIIOCKOCTBIO

[IpuxnagHeie 3a1a4u,
CBsI3aHHBIC CO C(hepOoi U MapoM

22 "enens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaHAAPTHBIE
noaoous

68

69

Paznuunsie KOM6I/IHaI_II/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

3amauu o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

23 "Henens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KontponbHas padora "Tena u
ITOBEPXHOCTH BpanieHus"

O06wém nununaapa. Teopema 06
00BEME PSMOTO IHIHHIpA

24 uenens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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73

Brruucienue 00bEMOB TeI C
[TOMOIIBIO OMPEIETIEHHOTO
uaTerpaiga. O0bEM KoHyca

74

75

76

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

CrepeomMeTpUyeCKUe 3a/1auH,
CBSI3aHHBIC C BBIYMCIICHUECM
00BEMOB IUIUH/IPA, KOHYCA
[MpuksaaHbIe 3312491 10 TEME

"OO0BEMBI U ILIOLIAIH
MOBEpXHOCTEM TEen"

77

78

79

O0BEM mapa u m1apoBoOro
cexropa. Teopema 00 00béMe
mrapa. [Inomans chepsr.
CrepeoMeTpHUEeCcKHE 3a/1a4H,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB 11apa, apOBOrO
CerMEHTa ¥ IapOBOT0 CEKTOPa

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM I11apa ¥ IIIOMIABI0
chepnl. COOTHOIICHHS MEXTY
IJTOIIAASIMUA MIOBEPXHOCTEN U
00BbEMaMU MOJOOHBIX TEN

[Tomo6HbIe TeNa B
npoctpancTBe. Mi3MeHeHue
00BbéMa mpu o100 H.
CrepeomeTpHuuecKue 3a1a4H,

25 "Henens

26 "Henens

27 "Henenst

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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CBSI3aHHBIC C BHIYUCIICHUEM
00BEMOB TeJ U IIIoLaAeH
MOBEPXHOCTEH

80

KonrponsHas pabora
"[lnomanu moBepXHOCTU U
00BEMBI KPYTIIBIX T

81

82

83

84

JIBYOKEHHMSI IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO (uryp. Odmue
CBOIWCTBA JBUKCHUI

Bunsl nBmxeHnii:
NapasuiebHbIN MEpEeHoC,
LEHTpaJIbHAsl CHMMETPHS,
3epKajibHasi CHMMETPHSI,
IIOBOPOT BOKPYT MPSMOUN

[Ipeobpa3zoBanus mogoous.
[Tpsimas u cepa Diinepa
I'eomeTprueckue 3agaun Ha
IIPUMEHEHUE JBUKCHUS

28 "Henens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

85

86

KonTponbnas padora
"BexTopsl B ipocTpaHcTae”

Ob6o06maromiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[TapamienbHOCTh NPSAMBIX U
IJTOCKOCTEM B MPOCTpaHCTBE"

29 "enens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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87

88

89

90

91

92

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"BekTopsl B mpocTpaHcTse"

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"BekTopsl B mpocTpaHcTBe"

Oo6o6mraromee nmosTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3alHsl 3HAHHIA:
"O6beM MHOTOTpaHHUKA"

O6o06mmaromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 kaccos,
cucTeMaTHh3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTU3alMsl 3HAaHUM:
"[nomanu moBepXHOCTU U
00BEMBI KPYTIIbIX TET"
Ob6o6maromee nosropenue 11

MOHSATUN U METOJIOB Kypca
reomerpuu 10—11 kmaccos,

30 menemns

31 uenens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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cucTeMaTu3alus 3HaHuH:
"IInoumaay moBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

93

94

HTorosas KOHTpOJIbHASA paboTa

WroroBas koHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

Uctopust pazButus
CTEPEOMETPHUU KAaK HAYKHU U €&
pOJib B Pa3BUTUM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Uctopust pazButus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

32 "Henensd

33 "Henens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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100

101

102

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B PA3BUTUM COBPEMEHHBIX
WHXXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKHU U €&
pOJIb B PA3BUTUM COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

*He peanusyercs B 2023-2024 yueOHOM rony

102

34 "wenens

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.

I'eometpus, 10-11 kmaccel/ byty3os B.®., [Ipaconos B.B. nox penakmueit

Canosauuero B.A., AkimmonepHoe oOmiectBo «M3narensctBo «IIpocBemienner»

e MareMartuka: aredpa v Hayajaa MaTeMaTHYECKOro aHaJIn3a, FT€OMETPHSL.
I'eometpus. 10-11 knaccel. DnexkTpoHHas Gopma yueOHUKA

https://catalog.prosv.ru/item/25123

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

Meronnueckue pekomennanuu. 10-11 kimacces! (k yueOHuky Atanacsiy JI.
C.byty3oB B.®. u ap.) I'eomeTpusi.

Meroanueckue pekomennanuu. 10 kiacc: mocodue st yuuTeneu
obmeobpazosar. opranuzanuii/B. @. byrysos, B. B. IIpaconoB. — M. :
[Tpoceemenune, 2014. — 159 c. : un. — (MI'Y — mxosne). — ISBN 978-5-09-

028129-4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. https://resh.edu.ru/subject/17/11/

45


https://catalog.prosv.ru/item/25123

2. O6naynas muatdopma oToOpaxeHus BepuGUIUPOBAHHOTO IIUPPOBOTO
o0Opa3oBarenbHOro KoHTeHTa U cepBrcoB AO «M3marenscTBo

«[Ipocsemenue». Pexxum noctyna: https://educont.ru/

3. MobwuiibHOE 251ekTpoHHOE oOpa3oBanue. [ludporas oOpazoBarenpHas
cpea ¢ MHTepaKTHBHBIME OHJIAitH-KypcaM. Pexxum noctyma: https://mob-

edu.com/

4. HoBas mikosia. OnnaiH-11kos1a noArotoBku Kk EI'D o Bcem nmpeaMeTam.

Pexxum noctyna: https://educont.ru/

5. Hogwrit nuck. Ludposas oOpazoBarenpHas miatgopma. YueOHbIe
MaTepUaIbI U1 TIEAaroroB U MKOJbHUKOB. MHTEpakTHBHBIN KOHCTpYKTOD

ypOKOB | ynpakHeHuii. Pexxum moctyma: https://educont.ru/

6. O6nako 3Hanuil. UHTEepakTUBHBIE YPOKU U ITU(POBBIC TOMAITHHUE 3aJaHUS.

Pexxum noctyna: https://www.imumk.ru/

7. ®okchopa. Kpynueiimas onnaiiH-mkona B Poccun. Pexxum nocrymna:

https://foxford.ru/
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8. AAKnacc. ITonrHodyHKuMoHanbHas UpoOBas cucTemMa Jst

oOpa3oBaTeNbHBIX Opranm3anuid. Pexxum moctyna: https://www.yaklass.ru/

9. Globallab. ITndposas obpa3oBarenbHas cpefja COBMECTHOM MTPOSKTHOM U

HUCCIICI0OBATEILCKOM AeITEILHOCTU. PexxuM A0CTYyIIAa:

https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. MnTennekryanbHas oOpazoBarenbHas miaaTdopma Jijisi y4UeHUKOB U
neaaroros ¢ 6ubnmorekoi oopazoparenbHoro koutenta no ®I'OC. Pexxum

nocryma: https://ibls.one/

11. Ismart. YMHBIN TpeHaxEp NI MOBBIIIEHUS OIIEHOK. Pexum pocryna:

https://www.ismart.org/

12. Nativeclass. Cucrema udpoBbIX YPOKOB 10 aHTJIMHCKOMY SI3BIKY,
oOecrieynBaeT ycrex peO€HKa B IIKOJIE, YIUT TOBOPUTH U IOHUMATD

AHTJIMACKUAN KaK POAHOM s3bIK. PexkuM moctyna: https://nativeclass.ru/

13. Stratum. UnTennekryansHas mkona. LHudposas odpazoBaTenbHas

mwiargopma. MuTepakTuBHbIe MOAETU. HAMBUyallbHASI TPAEKTOPUS

47



oOyuenus. Pexxum qoctyna: http://stratum.ac.ru/ru/education/

14. Uchi.ru. UaTepaktuBHas oOpazoBaTenbHas oHIaiH-Iardopma. Pesxxum

nocryma: https://uchi.ru/
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https://uchi.ru/
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