MynununansHoe 0ropKeTHOE 001Ie00pa30BaTEIbHOE YUPEIKACHHE
«['mmuazusa Ne 40» umenu Hapoauoro yuurens CCCP
Ogscuesckoit Pydunsr CepathuMOBHBI

PACCMOTPEHO COFJIACOBAHQ YTBEPXIAIO
Ha 3aceqaHuu 3amecTuTeNb AUPEKTOPA 110 I[upelcrop MBOY

Mearoruyeckoro coBera y4e6Holt pabote N04O
MBOYVY «I'umHuazust Ne40» 4 &\ o »

Ne 16 ot 25 aBrycra 2023 . e S ¢
WLl /EB. Juxauesa

PABOYAS TPOT'PAMMA
yuebHoro npeamera «I'eomerpus» (yriy6JieHHbIN YPOBEHb)
Aas odyuarwmmuxcs 10 kiaccon

cpeaHero o6mero oopa3oBaHus
Ha 2023-2024 y4yeOublii rog

bapnayn
. 2023



MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus sBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpaBJIEHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe MPU U3yYEHUH 00YyJarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPHUM, IPH JO0KA3aTeIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T€OMETPUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHUH 334 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenas ocBoeHUs1 mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriayOonéHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUUXcs MPU U3YyYEHUN
reOMETpUH, KaK COCTaBjsAouled mnpeaMmeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOro MPoeCcCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAaHUEM MAaTEMAaTUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIiIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacHIMpeHre MpeACTaBIeHUsI O TEOMETPUHM KaK 4acTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUX MOJENSX, MO3BOJLSIIOIIMX ONUCHIBATH M HM3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIMHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELICHMs], YMEHUS UX IPUMEHATH, TPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEeMAaTUYECKUX YTBEPXKJICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4YaronMXcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

¢dopmupoBanre (YHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETpPHUU:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMHA y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JUHHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeaensercss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, paclpeleEHHBIM IO ToJAaM OOYYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIuecs
oOpamaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIUIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIOUUXCs, PACIIUPSS U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus Juis  auddepeHunaniiu 00ydeHHSs, MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpus» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHUE OBYUEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOIO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOeKLUs (PUTYpBHI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o0 TpEX
MEPIICHIUKYIISPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHbIE YIJIbIL.
CBolicTBa IUTOCKUX YIJIOB MHOIOTrpaHHOro yria. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN ITApAJUIENIENUIIE] U €ro cBoicTBa. Kparyaiimme
NyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuna: n-yronpHasi nupamuia, NpaBuiIbHAs U yCEUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIBLHON MHUPAMUIBIL.
[IpaBriIbHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPABWIbHAS NUPaMUJA,



IpaBUJIbHAS TPEYTOJIbHAS TMPAMK/IA U IPaBUIIbHBIN TETpasap, kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Beruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWJIBHOW NHPAaMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHON TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulelienunea, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsA IPaBUIBHOU
MTAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATe KOMIUTaHApHBIE BEKTOPHIL. [Ipu3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3loKEHUMH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopam. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBfA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: TMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O0béM. OcHOBHBIE CBOWiCTBAa O00BEMOB Tein. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CerMeHTa.

KoMOuHanumu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcanHas B
MWINHAP, OMHCAaHHAas OKojo mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOAOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJAIIME YEPE3 BEPILHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronmpHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoskeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxkeHus: mpoctpanctBa. OToOpakeHus. [[BKeHUS W paBEHCTBO (Quryp.
OO6uue cBoiicTBa JBMKEHUM. Buabl JBWXXKEHUN: TMapajulesbHBIM MEpeHoc,
LEHTPAJIbHAsI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HUX
GYHKIUSAMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, CPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3InuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MAaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€SATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HECHHBIE TIUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAaHHUE BIIMSHUS
COITMATIbHO-D)KOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, 0OCO3HAHHE TJIOOATBHOTO XapaKTepa dKOJOTUUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3ajad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHNUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TUBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU Kak CPEACTBOM MO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIIATH MMPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYTIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAecTBu:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLIECTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs MOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT IPOTUBHOTO), BHICTpPAUBAaTh apryMEHTALIUIO, TPUBOIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIlEHUs, BEIOUpATh HanboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nnpopmanueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEACTaBIATh €€ B pa3IMyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEJSIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELIEHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OpMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTALN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIIOCOO peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGOpMAIUU.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTATOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WIIM HEAOCTUIKEHUSI pPe3ysIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BU/IBI pa0OT, IOrOBApUBATHCS, 0OCYKIATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWIECHAMH KOMaH/bl, OLIEHUBATh KA4E€CTBO CBOETO BKJIAA
B O0mMi TPOAYKT TO KpUTEpUsIM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH IOHATUSMHU, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajiesbHOE, LEHTPAIbHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XJICHHWE TeOMETPUUECKUX BEJIMUNH, IPUMEHSISI H3BECTHBIC METOIbI TIPU
pelIeHnH MaTeMaTHYeCKUX 3a7ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEHIIME NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTYypax, TMPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIE 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlUU, TPUMEHSITh U3YYCHHBIC MOHSATHUS B
mpolecce TIOMCKA  pelieHUuss MaTeMaTU4yeckKu  CcQOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIUPOBATh pEANbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOX/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NIPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMU, CBSI3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIEepUpPOBaTh MOHATUIMH, CBSI3aHHBIMU C TEJIAMH BpPALICHUS: IIUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PaCIoiokeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB WU TEJI BpAIllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
ITOIO0HBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 33/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpalllCHUs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMEeTpUUYecKre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/lay, MPEANOJaralolMX HECKOJbKO IIAroB PEIICHHs, €CIH YCJIOBHS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (dopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

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

MIPUMEHSITH ITOJTyYECHHBIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIM3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyalluH, MPUMEHSATHh H3yUYECHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh TOCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TIOHSATUH U TeOopeM, ammapara aiaredpbl, pemarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax pPa3BUTUSI TEOMETPUHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
BBenenue B crepeoMeTpuio 23 1 resh.edu.ru
B3anMHoOe pacnonoxeHnue
2 PACTIONOIKCHIE HPAMEDX B 6 1 resh.edu.ru
MIPOCTPAHCTBE
[TapamensHOC OCKOCTEM
3 pPaIENTbHOCTD MPSIMBIX U TIJIOCKOCTEH B g resh.edu.r
MIPOCTPAHCTBE
[lepneHUKyYISPHOCTD MPSAMBIX U
4 PHICHA Vy P P 25 resh.edu.ru
MIJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16 1 resh.edu.ru
MHororpaHHuku 7 1 resh.edu.ru
Bexkrtopsl B mpocTpaHcTBE 12 resh.edu.ru
IToBTOpEenue, 0000IIEHNE U CHUCTEMATH3A
8 P B 1 CHCTEMATHSAII 5 2 resh.edu.ru
3HaHUI
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0 resh.edu.ru




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
No KoanuyecTBO YacoB Hara
DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka Kontpoabubl  IIpakTuyecku  U3YYE€HHU
Bcero o0pa3oBaTe/ibHbIE PeCypChI
1 e padoThbl e padoThbI A
OcHOBHBIE MIpaBUJia
n300paXKeHUs Ha PUCYHKE
p pHcyH https://resh.edu.ru/subject/less
1 IJIOCKOCTH, MapaJlIeIbHbIX 1
on/4756/start/203542/
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[lonsATHS cTepeoMeTpUn: TOUKA,
npsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
poctp https://resh.edu.ru/subject/less
2 IpaBUjIa H300pakeHUs Ha 1
on/4756/start/203542/
PHUCYHKE TIJIOCKOCTH,
MapajuieIbHbIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTus: nepecekaronuecs
3 IJIOCKOCTH, IEPECEKAKOLIUECS | https://resh.edu.ru/subject/less
MpsiMast ¥ THIOCKOCTB; on/6065/start/125651/
MOJTYTIPOCTPAHCTBO
[TonsTus: nepecekaronuecs
4 IJIOCKOCTH, IEPECEKAKOLIUECS 1 https://resh.edu.ru/subject/less

npsiMasi ¥ IJI0CKOCTb;
MOJTYITPOCTPAHCTBO

on/6129/start/131672/




MHororpaHHUKH, U300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX

Gburyp, HeCyIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/less
on/5444/start/221486/

MHororpaHHUKH, U300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOLUINX
00BEKTOB

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AXCHOMEI CTCPpCOMECTPUHU U
ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIEICTBUS U3 HUX.
CriocoOsI 3a/1aHus IPSIMBIX U
IJIOCKOCTEN B ITPOCTPAHCTBE.
O603HaueHus TPSAMBIX U
TIOCKOCTEH

N3ob6paxenue cedeHuit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOpBIE MPOXOAT Yepe3 X
pé6pa. UzobpaxkeHue
MEPECCUCHUA MOJTYUCHHBIX
II0cKocTell. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMU
[[BETAMHU

https://resh.edu.ru/subject/less
on/5444/start/221486/

https://resh.edu.ru/subject/less
on/5443/start/21270/

11

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa ¥ MIPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX




12

13

pEbpa. N3o0pakenue
MepeceYeHMs MOTYICHHBIX
IIockocTeil. PackpammmBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3obpaxkeHue
MePeCeUCHUS MOTYUYCHHBIX
II0cKoCTel. PackpammuBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

N3ob6paxenue cedeHuit
MUPaMHJIBI, KyOa U TPU3MBIL,
KOTOpBIE IPOXOIAT Yepes3 ux
pébpa. Uzobpaxenue
MEPECCUCHUA MOJTYUCHHBIX
ImI0cKocTel. PackpammBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[BETaMH

https://resh.edu.ru/subject/less
on/5866/start/221576/

14

15

Mertopa cnenoB Ui HOCTPOCHHUS
CCUEHUN

Meton crnenoB uisl IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSAMBIX U IJIOCKOCTEN

16

Meron cnenoB 1 OCTPOSHUs
ceueHuii. CBoICTBa NepeceueHuit
MPSIMBIX U IJIOCKOCTEN




17

18

19

20

21

[TocTpoenue ceueHuii B
nupamuze, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX
YyepTeKel U 3aruch 11aroB
MIOCTPOCHUS

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX
YepTexkel U 3aluch 11aroB
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BEHIHOCHBIX
YepTEKEeW U 3aluCh IIaroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM TouKkam
Ha pé6pax. Co3aaHne BEHIHOCHBIX
YepTEKEW U 3aluCh IIaroB
MOCTPOEHUS

[ToBTOpEHME MITAHUMETPUN:
Teopema o nponoprUOHaIbHBIX
otpeskax. [lomobOue
TPEYrOJIbHUKOB

https://resh.edu.ru/subject/less
on/5866/start/

22

[ToBTOpEHME MITAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurus
IJIAHUMETPUU U CTEPEOMETPUH




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haky CKpenuBarOmUXCs
npsmbIx. [TapannensHble npsMele
B IIPOCTPAHCTBE

https://resh.edu.ru/subject/less
on/6133/start/

25

26

27

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOU
MapaJuIeIbHON TAHHOU IIPSIMOM,
MPOXOASAIICH Uepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLEH Ha
JTAHHOU nipsimoit. JIemma o
[IEpECCUCHUH NapaJICIIbHBIX
MIPSIMBIX ITIOCKOCTBIO

[TapamienbHOCTB TPEX MPSMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsaMbIX. Teopema o
CKPELIUBAOIIUXCS MPSAMBIX

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIC CBOMCTBA
rapajieaIbHOTO
npoektupoBanus. M3o00paxkeHue
pasHbIX (GUTYp B MapaIeTbHON
MPOCKIIUN

28

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMH.
Yroa Mexay npsSMbIMU

https://resh.edu.ru/subject/less
on/6063/start/




29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

31

32

33

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapaJUIEIbHOCTH IPSIMOU U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUYHCIICHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C NAPAJIJICIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MIPSMYIO Ha 4YEPTEXKE U
[apaJuIeIbHOTO APYTOM MIPSAMOM.
Pacuér oTHOIIEHNH

[TapannensHas npoekuus,
MPUMEHEHHE JIsl TOCTPOCHUS
ceueHui Kyba u
napaenenunena. CBoucTa
napaiesienune1a 1 MpU3Mbl

34

[TapajuienpHbIE TNIOCKOCTH.
[Ipu3Haku napajuieIbHOCTH IBYX
IIJIOCKOCTEN




35

36

37

38

39

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIeH yepe3 TOUKy, He
MIPUHAIJICKALTYIO0 TAaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napamuienbHbIX
IUIOCKOCTEH: 0 MapajieaIbHOCTH
IPSIMBIX TIEpECeUeHUs IPU
IepeceueHun JIBYX
napajiesIbHbIX MIIOCKOCTEeH
TpeTben

CBoiicTBa napaiebHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXY
napajyuiebHBIMU MJIOCKOCTSMU; O
IIEPECEUEHUH IPSIMOU C IBYMS
NapajuiebHBIMU IIJIOCKOCTSIMU

IToBropenue: Teopema [Tucgaropa
HAa IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

41

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaesenumnena
Brrauncnenue AJINH OTPC3KOB B

KyOe ¥ IpsIMOYTOJIbHOM
napauiesienure e




42

[lepnieHIUKyYIAPHOCTD NPSMOM U
miockocTy. [Ipu3Hak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

https://resh.edu.ru/subject/less
on/6127/start/221519/

43

[lepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

https://resh.edu.ru/subject/less
on/6127/start/221519/

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYIISPHON K INIOCKOCTH

45

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

46

47

48

IInockoctu n
MEePIEHIUKYISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAaX

[lepnieHiuKynsAp U HAKJIOHHAS.
ITocTpoenue neprneHuKkysapa u3
TOYKHU Ha MPSIMYIO
[lepnieHIuKynsAp U HAKJIOHHAS.
ITocTpoenue nepneHuKyIspa u3
TOYKHU Ha MPSIMYIO

49

Teopema o Tpéx
MepHeHIuKyapax (mpsmas u
oOparHas)




50

Teopema o Tpéx
MepreHIuKyapax (mpsmas u
oOpaTHas)

51

52

53

Yron mexny
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
[Touck mepreHIuKyIIpHBIX

IPSAMBIX C IIOMOIIBIO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

OpTtoronaibHoe
MIPOEKTUPOBAHHE

54

[TocTpoenue ceueHmii kyoa,
IIPU3MBI, IPABUIIBHON IMUPAMUIBI
C TIOMOIIBIO OPTOTOHAJIBHOU
IIPOEKIINH

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOW MUPAMU/IBI
C TIOMOIIBIO OPTOTOHAIBHOU
IIPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHHUKaX

57

58

[Ipu3Hak nepneHauKyJIApHOCTH
MPSIMOM M TUIOCKOCTH KaK
CJIEJICTBHE CHMMETPHH

[IpaBriIbHBIE MHOTOI'PaHHUKH.
Pacuér paccTosgHMi OT TOYKHU 10
IJI0OCKOCTH




59

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

60

CriocoObl OMyCTHTH
NEPIEHAUKYIISAPBI: CAMMETPHS,
CABUTI TOYKH I10 NapAJLIEIbHOU
MpAMOit

61

62

63

64

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KontponbHas padota "B3anmuoe
pacmooKeHue MPSMbIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

IloBTOpEHME: Yron Mexay
HPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue MeTob1
BBIYUCIICHHS yTJIa MEXTY
MPSIMBIMU B MHOTOTPAaHHHUKAX

66

JIByrpanHnsbiii yroi. CBoicTBO
JIUHEHHBIX YTJIOB IBYTPAaHHOTO

yria




67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aNMHO
MePIEHIUKYISIPHBIX TUIOCKOCTEH

https://resh.edu.ru/subject/less
on/4748/start/20810/

68

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IEpECEUYCHMS ABYX IUIOCKOCTEH
NEepPIEHANKYIISPHBIX TPEThe
IUIOCKOCTH

https://resh.edu.ru/subject/less
on/4748/start/20810/

69

[IpssMoyTONBHBIM
napajuieJienunen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJenunea

70

Teopema o nMaroHau
MPSIMOYTOJILHOTO
napajuieJIienuIe/1a U CJIe/ICTBUE
U3 Hee

71

CrepeomeTpuueckue u
MPUKJIaJIHbIE 3a1a4U, CBA3aHHbIE
CO B3aUMHBIM PaCTIOIOKCHUEM
IMPsAMBIX W IIIIOCKOCTH

72

73

[ToBTOpEHME: CKpEIIMBAIOIIUECS
NpsMbIE, MapAJIIIEIbHbIE
IIJIOCKOCTH B CTaHJIapTHI)IX
MHOFOFpaHHI/IKaX

[Tapa mapannenpHbIX IOCKOCTEN

Ha CKPEIMBAIOIINXCS MPAMBIX,
paccTosiHue MEXy

https://resh.edu.ru/subject/less
on/6129/start/131672/




CKpCHIMBAOIIUMHUC IPAMBIMU B
IIPOCTBIX CUTYalUAX

74

75

76

77

78

PaccrostHUME OT TOYKH 11O
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IJIOCKOCTH

Brruuciienue pacCTosTHUN MEXITY
CKPEIIMBAIOIIUMUCS TPSIMBIMU C
MTOMOIIBIO TIEPIECHANKYIISIPHON
IJIOCKOCTH

TpéxrpanHslil yroi, HEpaBeHCTBa
JUISl TPEXTPAaHHBIX YIJIOB.
Teopema ITudaropa, Teopemsr
KOCHUHYCOB ¥ CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHI CPepruyecKoi
TEOMETPUHU: I€OAE3UYECKHUE
JIMHUU Ha 3emiie

KontponbHast padota "Yrisl u
paccrosiHus"

https://resh.edu.ru/subject/less
on/4748/start/20810/

https://resh.edu.ru/subject/less
on/6063/start/21120/

79

CucreMaTu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIeMEHTEI"

80

81

IMupamua. Buael nupamun.
[IpaBunpHas nupamuia
IIpusma. IIpsAmas u HakIOHHAs
pusMmsl. [IpaBunbHas npusma

https://resh.edu.ru/subject/less
on/5444/start/221486/

https://resh.edu.ru/subject/less
on/5443/start/21270/




[IpssMo#t napaienenunesn,

https://resh.edu.ru/subject/less

82 HPAMOYTOIbHb ! on/5444/start/221486/
napajuiesenumnes, Kyo

23 Brlntykiible MHOTOTpaHHUKMU. 1 https://resh.edu.ru/subject/less
Teopema Ditniepa on/6018/start/221550/
Bbrlnykiible MHOTOTpaHHUKH.

%4 Teopema Ditnepa. [IpaBuibHbIC U 1 https://resh.edu.ru/subject/less
MOJIYIIPABUJIBHBIE on/6018/start/221550/
MHOTOTPaHHUKH

25 KonTponbnas pabota 1
"MHuororpaHHuku"

26 [ToHsiTHE BEKTOpa HA IJIOCKOCTH 1 https://resh.edu.ru/subject/less
U B IIPOCTPAHCTBE on/4758/start/21648/

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOPOB 1

89 [TpaBuno mapamienenurnena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO 1

01 f;,eg_i(;X;zjggol;ff;iz;;n?;iﬂsy | https://resh.edu.ru/subject/less

. on/6404/start/132055/
OJTHOM TIJIOCKOCTH

92 CkansipHoe npou3BeJICHUE 1

93 Boeluucnenue yria Mexuy 1
BEKTOpPaMHU B MPOCTPAHCTBE

94 [Ipocreiimue 3ana4um ¢ |
BEKTOpaMH

95 IIpocreiiue 3anauu ¢ 1

BEKTOpaMH




[Ipocreiiue 3anauu ¢

96 1
BEKTOpaMH

97 [Ipocreiiue 3amxauu ¢ 1
BEKTOpaMH

08 O606H}CHI/I€ A CUCTEMATU3ALUS 1
3HAHUU

99 O606H}€HI/I€ ¥ CUCTEMAaTH3aIHS !
3HAHUU

100  HWroroas kKoHTpoJbHast paboTa 1

101 HroroBast koHTpoIbHAs paboTa 1

102 O606HV16HI/IG Y CUCTEMAaTH3aIHS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. 10-11 kmaccel : yuel. a1t o011e00pa3oBaTeIbHBIX YUPEKICHUH :
0a3oBbIii 1 npodunbHbIi ypoBHU / JI.C. ATanacsH u ap. - M.: [IpocBemieHue,

2021 - 255 c.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






