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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yuebHoro Kypca «I'eomerpus» 6a30Boro ypoBHs it oOygarommxcs 10 —11
KJ1accoB pa3paboTaHa Ha ocHOBe DeiepalibHOTO TOCYJapCTBEHHOTO 00Pa30BaTEeIbLHOTO
CTaHJapTa CPeIHEro 00IIero oopa3oBanus, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH,
MPEIbABISEMBIX K MAaTEMAaTUYECKOMY 00pa30BaHUIO, U TPaAULIUNA POCCUIICKOT0 00pa3oBaHusl.
Peanmauml IporpaMMmabI O6€CH€‘-II/IBaeT OBJIaJICHUC KIIFOUECBBIMH KOMIICTCHIUAMMU,
COCTaBJISIOLIMMHU OCHOBY JUISI CAMOPA3BUTHSI U HEMPEPHIBHOI'O 00pa30BaHMsl, LIEJIOCTHOCTD
06H_I€KYJIBTypHOFO, JIMYHOCTHOT'O U MMO3HABATCJIILHOI'O pa3BUTHUA JIMYHOCTH o6yan0Luch;1.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca reOMETPUH Ha YPOBHE CPEIHET0 00IIero oopasoBanus 00yCIOBICHA
MPAKTUYECKON 3HAYMMOCTBIO0 METAPEIMETHBIX U MTPEIMETHBIX PE3yIbTaTOB 00yUeHHUs
TeOMETPHUH B HAIIPABJICHUH JITYHOCTHOTO Pa3BUTHsI 00ydJaronIuXcsi, GOpMUPOBAHHS
(byHKIIMOHATBLHOW MAaTEMAaTHUECKON rPpaMOTHOCTH, U3YUYEHHUS JPYTUX YUYEOHBIX JUCIUILTHH.
PasButne y o0y4aromuxcs NpaBUIbHBIX IPEACTABICHUN O CYITHOCTH U TIPOUCXOXKICHUH
reOMEeTPUUYECKUX a0CTPaKIUil, COOTHOIIEHUHU PEaIbHOTO U UAEATBLHOT0, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKON HayKOM SIBJICHUH U ITPOLIECCOB PEaIbHOI0 MUPA, MECTE TEOMETPHUH B CUCTEME
HAyK ¥ POJIM MAaTEeMAaTUYECKOT0 MOJCIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE
CHocoOCTBYeT (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS YUAILTUXCS, a TAK)KE Ka4eCTB
MBIIUTICHUSI, HEOOXOUMBIX JJISl a1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBISETCS OJHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CPEHEr0 00IIero o0pa3oBaHus,
TaK Kak o0ecrieynBaeT BO3MOKHOCTh U3YUEHHUs KaK JUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MblIIICHHE, GOPMHUPYEMOE ITPU U3YUYEHUH 00YUYaIOIIMMHUCS MOHATUHHBIX OCHOB
TE€OMETPHUH U TIOCTPOCHHUH IIETIOYKH JIOTHUECKUX YTBEPKACHUHN B XOJI€ PEIICHUS
reOMEeTPUYECKUX 33]a4, YMEHHE BbIIBUTaTh U ONPOBEPraTh TUIIOTE3bI HEMTOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO [IUKJIa, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTIX
NesITeIbHOCTH YenoBeka. OpueHTalus 4eI0BeKa BO BpEMEHHU U TPOCTPAHCTBE — HEOOXOJMMOe
YCIIOBHE €T0 COIMAIBHOTO OBITHS, (OpPMa OTPAKEHUS OKPYIKAFOIIET0 MHUPA, YCIOBHE YCIEITHOTO
MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHus AeHCTBUTENbHOCTH. OneprpoBaHne
IIPOCTPAHCTBEHHBIMHU 00pa3aMi 0OBEAMHSET pa3HbIe BUIBI YICOHOH U TPYAOBOM ACSITEITHHOCTH,
SIBIISIETCS. OTHUM U3 TIPOGECCHOHATHHO BKHBIX KAYE€CTB, TOITOMY aKTyallbHA 3a/1a4ya
dbopmupoBaHus y 00yUJarOMIUXCSI TPOCTPAHCTBEHHOTO MBIIUICHHS KaK pa3HOBHIHOCTH
00pa3HOTo MBIIIJIEHNS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTOTOBKE K MPAKTUYECKOMH
JEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOeHUS IpOTrpaMMbl yueOHOTo Kypca «I eoMmeTpus» Ha 6a30BOM ypOBHE O0yUCHHS —
0011e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0yUJaIOIIMXCS Yyepe3 oOecreueHne
BO3MOXKHOCTH ITPUOOPETEHUS U UCTIOIB30BAHUS CUCTEMATUYECKUX T€OMETPUIECKUX 3HAHUN U
NeHCTBUH, CIICIIM(PUIHBIX TEOMETPUH, BO3ZMOYKHOCTH YCIIEITHOTO TIPOJIOJDKSHUST 00pa30BaHUS 110
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM F€OMETPHH.

[TporpamMma no reomMeTpun Ha 6a30BOM ypOBHE MpeAHa3HAUEHA JJis1 00y4aroIUXCs CpeaHe
IIKOJIbI, HE UCTIBITBIBABIINX 3HAYUTEIHHBIX 3aTPYAHCHUN HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBanus. Takum 0O6pazom, oOyuaronuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIIHE
MaTeMaTHYECKUE YMEHHS, CBSI3aHHBIE CO CIIEU(PUKON T€OMETPHH U HEOOXOUMBIE IS KU3HH B
coBpeMeHHOM ob1ecTBe. KpoMe 3Toro, oHu UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO Oosiee



ri1yOO0KO, €ClIi B JaJIbHEHIIeM BOSHUKHET HEOOXOJUMOCTb B FTEOMETPUUECKUX 3HAHUAX B
npodecCuOHATBHOMN 1eATETbHOCTH.

JlocTrkeHue e OCBOSHUS IPOrpaMMbl 00€CIIeUnBaeTCs PELICHUEM COOTBETCTBYIOLIMX 3a7ay.
[TpuopuTeTHBIMU 3a7a4aMu OCBOeHHs Kypca «I'eomeTpum» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

e (hopMupoBaHHEe MIPEICTABICHUS O FEOMETPUH KaK YaCTH MUPOBOM KYyJbTYPbl U OCO3HAHHE €€
B3aMMOCBSI3H C OKPYKAIOLIUM MUPOM;

e (hopMupoBaHKE MPEICTABICHNUA O MHOTOTPAaHHUKAX M TEJIaxX BPAIIEHUS KaK O BAKHEHIINX
MaTeMaTHYECKUX MOJIEJISAX, TO3BOJIAIONIMX ONUCHIBATh U U3y4yaTh Pa3HbIE SIBICHUS
OKpYXaroIlero Mupa;

e (hopMupoBaHHE YMEHUS PAaCcO3HABATh HA YEPTEkKaxX, MOJCISIX U B PEaIbHOM MHpPE
MHOT'OI'pPaHHMKH U TeJla BpallleHHs;

®OBJIJZICHUE METO/IaMU PEILIEHUs 3a/1a4 Ha IIOCTPOEHUS Ha U300paykeHHSIX MPOCTPAHCTBEHHBIX
duryp;

e (hopMupoBaHHE yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMHM O MHOTOTPaHHUKAX U TEIax
BpAIICHHUS U MX OCHOBHBIMH CBOWCTBAMH;

®OBJIAJICHUE AITOPUTMAMH PEIICHHUSI OCHOBHBIX TUIIOB 3aj1a4; (POPMHPOBAHNE YMEHHSI TPOBOIUTH
HECJIOKHBIE JI0Ka3aTeNIbHbIE PACCYXKICHHS B X0JI€ PEILIEHHs CTEPEOMETPUYECKHX 3a1a4 U 3a]1au C
IIPAKTUYECKUM COJICPKAHUEM;

®Pa3BUTHE UHTEIUICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroImmxcs, O3HaBaTeIbHON
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHUS;

e hopmupoBaHue GyHKIIMOHATBHON I'PAMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHbIX KU3HEHHBIX CUTYalUsAX U IPU U3YYEHUU APYTHX YUeOHBIX TPEIMETOB, IPOSBICHUS
3aBUCHUMOCTEN 1 3aKOHOMEPHOCTEH, (HOpMYIHPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
reoMeTPUYECKUEe MOJIEH, TPUMEHSATh OCBOEHHBIN r€OMETPUYECKHU anmnapar /Ui pelieHus
PaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH M OIICHUBATH ITOyYEHHBIE Pe3yJIbTaTHI.

OTnu4UTeNbHOM 0COOEHHOCTHIO IPOTrPAMMBI SIBISETCS BKIIOUEHUE B KYpC CTEPEOMETPUH B
Hayaje ero U3y4yeHus 3ajad, periaeMblX Ha ypOBHE HHTYUTUBHOTO ITO3HAHUS, U ONPEIEIEHHBIM
00pa3oM OopraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOT'O MBIIIICHHSI, CTUMYJIUPYET MPOTEKaHHE HHTYUTHBHBIX TPOIIECCOB,
MOTHUBUPYET K JaJlbHEHIIEeMy U3yYEHUIO MTpeIMeTa.

[Tpennourenue oTAaércs HATIAHO-KOHCTPYKTUBHOMY METO/y O0yUY€HUs], TO €CTh TEOPETUUECKHE
3HaHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb MPEAMETHO-TIPAKTUYECKON €A TEIIbHOCTH.
Pa3BuTHe MpoCTPaHCTBEHHBIX MPEICTABICHUH Y yUalluXcsl B Kypce CTEpEOMETPHUH MPOBOIUTCS
3a cU€T pelIeHus 3a/1a4 Ha CO3[JaHie IPOCTPAHCTBEHHBIX 00pPa30B U 3ajay Ha OTIEPUPOBAHUE
IIPOCTPAHCTBEHHBIMH 00pa3zamu. Co3naHue o0pasza MPOBOAUTCS C OMIOPON HA HATIISIIHOCTD, a
OIlepHpOBaHUE 00Pa30M — B YCIOBHSIX OTBJICUEHHS OT HATJISIIHOCTH, MBICIICHHOTO M3MEHEHUS
€ro UCXOJHOI0 COJIepKaHus.

OcHoBHBIE cofiepkaTenbHble TMHUN Kypca «I'eomerpun» B 10—11 kmaccax: « MHOrorpaHHUKIY,
«IIpsiMbIe U MIIOCKOCTH B MPOCTPaHCTBE», « Tena Bpamienus», « BeKTopel 1 KOOpAUHATHI B
npocTpaHcTBey». POPMHUPOBAHUE JIOTHUECKUX YMEHUH pacrpeaessieTcss He TOIbKO 110
COJIepKaTeIbHBIM JIMHUSAM, HO U IO rojilaM 00yueHHUsl Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHusl.

Copneprxanne 00pa3oBaHusi, COOTBETCTBYIOIIEE MIPEAMETHBIM pe3yJibTaTaM OCBOCHHS padoueit
IPOTrPaMMBI, PACHIPENEIEHHBIM 110 T01aM 00y4YEHUs, CTPYKTYpUPOBAHO TAKMM 00pa3oM, YTOOBI
OBJIa/ICHUE TEOMETPUUECKUMHU TOHATHSIMH U HaBBIKAMHU OCYLIECTBIISIOCH MTOCIIEIOBATEIBHO U
HOCTYTATENBbHO, C COOII0AEHUEM ITPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJTIOYAJIMCh B OOIIYIO CHCTEMY IT'€OMETPHUECKUX MPECTaBICHUN 00yYaroImuXcs, paciupsist U
yriay6isis e€, o0pasysi IpOYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun otBoauTCs 2 yaca B HeAento B 10 kitacce u 1 yac B Hegento B 11 kiacce,
BCETO 3a J1Ba roja ooy4enus - 102 yueOHbIX Haca.

COLEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€e NIOHATHA cTepeomeTpun. Touka, npsimasi, INIOCKOCTb, TPOcTpaHcTBO. [lonsTHE 00
AKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnoyiokeHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAOIINECS, TapAJUICIIBHBIC U
CKpeluBarouecs npsmsie. [lapamieabHOCTh IPSIMBIX U IUIOCKOCTEN B POCTPAHCTBE:
IapaJulebHbIE NPSAMBIE B IPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX MPSMBIX; ApaUIeIbHOCTD
NPSIMOM M IJIOCKOCTU. YTJIbI C COHAIIPABIEHHBIMU CTOPOHAMU; YOI MEX]Y IPSIMBIMH B
npocTtpaHcTie. [lapaisienbHOCTh TIIOCKOCTEN: MapAJJIEIbHbIE NIOCKOCTH; CBOMCTBA
napaJuleNbHBIX TuIocKocTel. [IpocTeiime npocTpancTBeHHbIE (UTYPBI HA TUIOCKOCTH: TETPadIp,
KyO, apaieNienuIe]]; IOCTPOSHUE CEYCHUH.

[lepnenauKyIIPHOCTD MPSMOM U IJIOCKOCTHU: MEPIIEHIUKYIISIPHBIE MPSMbIE B TPOCTPAHCTBE,
IIPSIMBIE NTAPaJUIEIIbHBIE U NIEPIEHANKYIISIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHINKYIIIPHOCTH
MPSIMOM M MJIOCKOCTH, TEOPEMA O MPAMON NMEPIEHIUKYISIPHON MIIIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YroJl MEXAY IIPSAMOM U IUNIOCKOCTBIO; ABYTPAHHBIN YIrOJl, JMHEUHBIA yIOJ
JBYI'PAHHOrO yria. I[lepnenauKkyisap U HaKJIIOHHBIE: paCCTOSHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIMs (PUTyphl HA MIIOCKOCTh. [lepneHauKyIspHOCTh
IIJIOCKOCTEN: IPU3HAK NEPIIEHIUKYIAPHOCTU ABYX INIOCKOCTEN. TeopeMa o TpEx
MEPIEHIUKYIISPAX.

MHuororpaHHuKHu

IToHsATHE MHOTOIrPAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOIOTPAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIBIE
MHOTOTPaHHMKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas npusma; rpaHd 1 OCHOBaHUS
IPU3MBL; IIpsIMasi U HAKJIOHHAsI PU3MbI; OOKOBas U MOJIHASI IOBEPXHOCTDH MTPU3MBI.
[Tapamnenenunen, NpsMOYTOJIBHBIN NapaJlIesIenuIes] U ero coiicra. [lupamuna: n-yronasHas
NUpaMuJia, TPaHU U OCHOBAHUE MUpPaMUbl; OOKOBas U MOJHAS TOBEPXHOCTh TUPAMU/IBL;
IIPaBWIbHAS U yCEUEHHAs MMpaMUIa. DJIEMEHTHI IPU3MbI U IupamMuabl. [IpaBuibHble
MHOTOI'PAHHUKH: MTOHATHE IPaBUIbHOTO MHOTOI'PAaHHMKA; TPaBUJIbHAS ITPU3MA U MTPABUJIbHAS
NUpaMy/Ia; IpaBUiIbHAs TPEYTodbHAs MUPaMUIa U MPaBUIBHBIN TeTpasap; KyO. [IpencraBnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3Ip, NOAEKa’Ap U ukocadap. CedeHuss Npu3Mbl U
MAPaMU/IBL.

CummeTpus B IPOCTPAHCTBE: CHMMETPHS OTHOCUTENIBHO TOUKH, PSIMON, IIIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B IUPAMUJIAX, TApaJUIETIEIHUIE1aX, TPAaBUIbHBIX MHOTOIPaHHUKAX.

Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: péOpa, IuaroHanu, yrisl. [1nomaas 60koBoi
IIOBEPXHOCTHU U MOJIHOM ITOBEPXHOCTHU IIPSAMOM IIPU3MBI, IIJIOLIAb OCHOBAaHUH, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPAMOU MPU3MBI. [110111a16 60KOBOI MOBEPXHOCTU U TTOBEPXHOCTH
NpaBUIBHOIN MUpaMuUIbl, TEOpEMa O IUIOMIAN yeceu€HHOM mupamuibl. [lonsTre 06 o0béme.
O0bEM UpamMuIbl, TPU3MBIL.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/TY IIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEIL.

11 KUIIACC

Tesa BpanieHus



[{wmHapryeckas NOBEPXHOCTh, 00pa3yolie HMIHHIPUIECKO TOBEPXHOCTH, OCh
WIMHAPUYECKOM oBepXHOCTU. L{unuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 00pa3yromas 1
0Cb; IUIOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckasi moBEpXHOCTh, 00pa3yIonIre KOHMUECKONW MOBEPXHOCTH, OCh U BEPUIMHA KOHMYECKOU
nosepxHocTu. KoHyc: ocHOBaHME M BepIlinHA, 00pa3yrolias U 0Ch; IUI0IIAb OOKOBOM 1 MOIHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BICOTa; OCHOBAHUS M OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IIOLaAb HOBEPXHOCTH cepsl. Bzaumuoe
pacrnosnoxxeHue cepsl U INIOCKOCTH; KacaTeIbHas INIOCKOCTh K cepe; MIoImaab Chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHnarmu Ten BpalieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHHK, OIIMCAHHBIN OKOJIO c(hephl;
cdepa, BIUCaHHAs] B MHOIOI'PAHHUK, WM TEJIO BPAILEHUSL.

[Tonsitue 06 006BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEME TPSIMOYTOIBHOTO
napaujenenunena u cieacteus u3 He€. O0bEM nniaMHpa, konyca. O0BEM 11apa U Iiomaib
chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX/Ty IJIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU
NOJOOHBIX TEIL.

Ceuenus nuuHApa (napajjiebHO U MEPHEHIUKYIISIPHO OCH), CEYCHUs KOHYyca (IapajljiesbHOe
OCHOBAHUIO U IPOXOJSAIIEE Yepe3 BEPILNHY ), CEUCHHUS 1I1apa.

BexkTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npoctpaHcTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOPA Ha 4ucio. PaznokeHne BekTopa 1o TpéM HEKOMILIaHApHBIM BeKkTopam. [IpaBuio
napajuienenunena. Pemenue 3agay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABUJI ACUCTBUN C BEKTOPaMHU.
[TpstmoyronbHas cuctema KOOpAMHAT B ipocTpaHcTBe. Koopanuatel BekTopa. [Ipocreiimme
3a/la4M B KOOpJIMHATaX. YTOJI Mexay BekropaMu. CKallipHOE TPOU3BEACHNE BEKTOPOB.
Brruncnenue yriioB Mexy NpsMBIMU U INIOCKOCTSIMHU. KOoOpIMHATHO-BEKTOPHBIN METOJ U
peLIeHNH TeOMETPUUYECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTrpaMMbl yueOHOTo mpeaMera «MaTeMaTHKa
XapaKTEePU3YIOTCSI:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON TTO3UIIMN 00YUAIOMIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA, MPEACTABIEHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SIBJICHUH, TPOIEAYP TPAKIAHCKOTO 00IIecTBa
(BBIOOPBI, OTIPOCHI U TIp.), yMEHHEM B3aHMOJICHCTBOBATh C COLIMATbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIIUAMH U Ha3HAYCHHUEM.

IIarproTHyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON IpaKIaHCKOM MIACHTUYHOCTH, YBaXKEHUS K IPOLLIOMY U
HACTOSIIIEMY POCCUICKON MaTEMATUKH, LIEHHOCTHBIM OTHOIIEHUEM K JJOCTHXKEHHSIM POCCUMCKHUX
MAaTeMaTUKOB U POCCUHCKON MaTeMaTUYECKON IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX TOCTUKECHHI B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo1a; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOTO MOBEICHUS, CBI3AHHOTO € MPAKTUYECKUM ITPUMEHEHUEM JTIOCTUKEHUIN
HAyKU U JESTEIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO
Oyy1iero.

IcTeTHYECKOE BOCIUTAHHE:



ACTETHUYECKUM OTHOIICHHEM K MUPY, BKIIFOUasi 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PELICHUH, PAcCy>KI€HUI; BOCTIPUMMYHUBOCTBHIO K MAaTEMAaTHUYECKUM acClEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS IPUMEHSITh MaTeMaTHUYECKHE 3HAHUSI B UHTEpecax 3J0POBOT0O U
0e301acHoOro 00pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOaATaHCUPOBAHHBIN PEXKUM 3aHITUN U OTIbIXA, peryspHas pu3nyecKas akTUBHOCTD);
(pU3UUECKOT0 COBEPIICHCTBOBAHUS, P 3aHATUSAX CIOPTHBHO-03/I0POBUTEIBHOM
JESTENIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYly, OCO3HAHHEM LIEHHOCTH TPYAOII00MS; HHTEPECOM K pa3inuHbIM chepam
po(hecCuOHATIBHON e TEIbHOCTH, CBA3aHHBIM C MATEMaTUKOMN U €€ IPUIIOKEHUSIMU, YMEHUEM
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUTAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MaTEMAaTHYeCKOMY 00pa30BaHUIO U
€amM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B
pELIeHUH IPaKTUYECKUX 3ajad MaTeMaTUUECKO HalpaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBIO IKOJIOTUYECKOMN KYJIbTYPhl, HIOHUMAaHUEM BJIMSIHUS COL[UAIIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MIPUPOIHOM U COLMAIIBHOM Cpeibl, OCO3HAHHEM
r7100aTbHOTO XapaKTepa YKOJOTHUECKUX MPoOIIeM; OpueHTaue Ha TPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM JJIS pelieHus 3a/1a4 B 00JIaCTH OKpYKaIOIIel Cpe/Ibl, IUTAaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIsl OKPYXKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOIO MO3HAHMA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKM U OOILECTBEHHOM MPAKTUKU, TOHUMAHUEM MaTeMaTHYeCKOi HayKu Kak cepsl
YeJIOBEYECKON JeSITEIbHOCTH, ATAOB €€ pa3BUTHS U 3HAUMMOCTH JUI Pa3BUTHUS [IUBUIM3ALNH;
OBJIAJICHUEM SI3BIKOM MaTEMATHUKU U MAaTEMaTUYECKOU KyJIbTYPON KaK CPEACTBOM IO3HAHUS
MUPa; TOTOBHOCTHIO OCYIIECTBIISITh MPOEKTHYIO U UCCIIEOBATEILCKYIO AESITENbHOCTD
WHAWBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMbl y4eOHOTO Tipeamera « MaTeMaTHKa
XapaKTEPU3YIOTCS OBJIaJICHHEM YHUBEPCAIBHBIMUA HO3HAGAMEIbHBIMU OCICEUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCANbHIMU Pe2yamUEHbIMU
oelicmseusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, 0becnevusarom Gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YUAOWUXCSL (0C80eHUe MEMOO08 NOZHANHUSL OKPYHCAIOUe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetr).

ba3oBbie jiornyeckme AeMCTBUA:

®BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIC IPU3HAKH MATEMAaTHUYECKUX O0BEKTOB, TIOHATHIA,
OTHOIIEHHUIA MEXy TOHATUSAMHU; (OPMYyJIUPOBATh ONPEICICHUS IOHATHIT;, YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KITaCCU(PHUKAIIMH, OCHOBAHHUS JJIs1 0000IIEHHS U CPAaBHCHHS, KPUTEPHU
IPOBOIUMOTO aHAJIH3a,;

®BOCIIPUHUMATH, (POPMYJIUPOBATH U IPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTCIbHbBIC U
OTpHIIATENbHBIC, CIMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

®BEISIBIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTHBOPEYHs B (DaKkTaX, JaHHBIX,
HAOJIFOICHUAX U YTBEPKACHUSAX; ITPEIaraTh KPUTECPUHU IS BBISABJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;



/1eNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIIOUCHUH T10 aHAJIOTHH;

®IIPOBOJIUTH CAMOCTOSITEIHHO JIOKA3aTEILCTBA MATEMATUYCCKUAX YTBEPKICHUH (TIPSIMbIC U OT
MIPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)K/ICHHSI U BBIBOJIBI;

®BEIOMPATH CIIOCOO pelIeHus y4eOHOH 3a1a4un (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEIICHHUS,
BBIOMpPATh HaHOOJIee MOIXOAAINHA ¢ YYETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCcKue AelicTBHA:

®ICII0JIH30BATh BOMPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS; POPMYIINPOBATH
BOIIPOCHI, (PUKCUPYIOIINE POTUBOPEYHE, IPOOIIEMyY, yCTaHABIMBATH HCKOMOE U TAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

®IIPOBOJIUTH CAMOCTOSITEIHHO CIITAHUPOBAHHBIN YKCIIEPHUMEHT, UCCIIE0OBAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTEeMaTHYEeCKOTO 00BEKTA, SIBICHHS, IPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH
MEXIY 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

©CaMOCTOATEIBHO (POPMYIIMPOBATH 0OOOIIECHHS U BBIBOJIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH TOYYCHHBIX PE3YJIbTaTOB, BEIBOJIOB U
000011IeHHI;

®[IPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIBUTATH MPEAIIOIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

®BEISIBIIATH AeUIUTH HH)OPMAINH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa Ha BOIPOC U ISt
pellIeHus 3aa4H;

®BBIOMPATh UHPOPMAIUIO U3 HCTOYHUKOB PA3IUYHBIX TUIIOB, aHATTU3UPOBATD,
CHCTEMaTH3MPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INYHBIX BUAOB U (hopM
MpeICTaBICHHUS,

¢ CTPYKTYPHPOBATh HHPOPMAIIHIO, PEACTABIATh €€ B pa3NUYHbIX (popMax, HILTIOCTPUPOBATH
rpadu4ecKku;

®OIICHUBATH HAJIEKHOCTH MHPOPMAITUH TTI0 CAMOCTOSITENIEHO CPOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvrvie KOMMYHUKamMugHbvle Oelicmeust, 06ecneuusaiom chopmuposanHocmo
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.

Oo0wmenne:

®BOCTIPUHUMATH M (POPMYITUPOBATH CY>KICHUS B COOTBETCTBHH C YCIOBUSMH H LEISIMHU OOIIEHMS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 XO/Ty PEUICHHUs 3a7a9i, KOMMEHTHPOBATh IMOJTyIEeHHBIN pe3yIIbTarT;

®B X071¢ 00CYKIECHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAaEMOM TEMBI, IIPOOIIEMBI,
pelaeMoif 3a1a4m, BRICKa3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK PEIICHHUS; COMIOCTABIATh CBOU
CYXJICHUS C CY)KACHUSMH IPYTHX YYaCTHUKOB JIHaJiora, 0OHAPYKUBATh Pa3IMIUe U CXOJICTBO
NO3UIIMI; B KOPPEKTHOU opme (hopMyTupoBaTh pa3HOIIIACHs, CBOM BO3PAKEHHUS;

®IIPE/ICTABIATE PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI, TPOCKTA;
CaMOCTOSITENTLHO BEIOMPATh (hopMaT BEICTYIUICHHS ¢ YIETOM 3314 IPE3CHTAINH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:

®[TIOHMMATh M UCTIOIF30BATh MPEUMYIIECTBA KOMAH/JHOW U MHIUBUAYILHOW paOOTHI IPH
pelieHnr yueOHbIX 3a/1a4; MPUHUMATh IIe7Thb COBMECTHOH JIeATEIhbHOCTH, INIAHUPOBATH
OpraHU3aII0 COBMECTHOM pabOThI, pacpenessiTh BUIBI padoT, IOTOBapUBATHCS, O0CYKIATh
MPOLIECC U PE3YJIbTAT padOThI; 0000IMIaATh MHEHHUSI HECKOJIBKHX JIFOJICH;

®y4acTBOBATh B IPYNIOBBIX opMax paboTsl (00CykaeHHs, 0OMEH MHEHH, «MO3TOBBIE
HITYPMBD» W UHBIE); BBITIOIHATH CBOIO YacTh paOOTHI M KOOPJAMHUPOBATH CBOM JICHCTBHS C



JIPYTMMH YI€HaMU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT IO
KpUTEpUsIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oeiicmeust, obecneuusaiom Gopmuposanue cCmMolcio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:

®COCTAaBJIATH IUJIaH, AITOPUTM PELICHUS 3a7a4uu, BBIOUPATh CIIOCOO peIIeHUs ¢ yUETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI pEUICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

®BIIAJICTh HABBIKAMH MTO3HABATEIILHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUHN U
MBICITUTENIbHBIX MTPOLIECCOB, UX PE3yIbTATOB; BIa/IeTh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA MpOoLEcca U pe3ysibTaTa PEUICHNs] MAaTEMAaTUYECKOM 3a/1a4H;

eIIPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PELIEHUHU 3aa4H1, BHOCUTD
KOPPEKTUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAMIEHHBIX OIIHNOOK,
BBIBJIEHHBIX TPYJHOCTEW;

®OLICHUBATh COOTBETCTBHE PE3YJIbTaTa IEIH U YCIOBHUSIM, OOBSCHITH MPUUUHBI IOCTUKEHUS UITH
HEJOCTHXKECHHS Pe3yJIbTaTOB ACSATEIHLHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMH: TOUKA, MPsSMasi, INIOCKOCTb.

HpI/IMCHflTB AKCHUOMBI CTGpGOMeTpI/II/I U CJICACTBUA N3 HUX HpI/I peHIeHI/II/I FCOMeTpI/ILIeCKI/IX 3aaa4.

OnepupoBaTh NMOHATHUSAME: MAPATIEIBHOCTh U MEPIECHAUKYIIPHOCTD MPSMBIX U TIOCKOCTEH.

KrnaccugumupoBaTs B3aUMHOE pacToIOKEHUE TPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: IBYTPAaHHBIA YO, TPaHU ABYTPAaHHOTO YTIia, pedpo IBYyTrpPaHHOTO
yTJia; JIMHEHHBIA yTOJI IBYTPAHHOTO YTIIa; TPayCcHAs Mepa JIByTPaHHOTO yTJia.

OnepupoBaTh MOHATUSMHI: MHOTOTPAHHUK, BBITYKIIBII M HEBBIMYKIIbII MHOTOTPaHHUK, SJIEMEHTHI
MHOFOFpaHHI/IKa, HpaBHJ’IBHBIﬁ MHOFOFpaHHI/IK.

Pacnio3naBaTh OCHOBHBIEC BU/IbI MHOTOTPAaHHUKOB (MTMpaMKIa; TPU3Ma, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccuduimpoBaTs MHOTOTPaHHUKH, BEIOUpAsi OCHOBAHUS s Kiaccu(uKaIiy (BHIMYKIIbIE U
HeBBIHYKJ'H)Ie MHOFOFpaHHI/IKI/I; HpaBI/IJ'H)HI)Ie MHOFOFpaHHI/IKI/I; pr[MI)Ie 1 HAKJIOHHBIC HpI/ISMBI,
napauIeenune/Ibl).

OHepI/IPOBaTB IIOHATUAMU . ceKymaﬂ IIJIOCKOCTh, CEUCHUEC MHOFOFpaHHI/IKOB.

OOBSICHITH IPUHIIMITBI TIOCTPOSHUS CEUCHUH, UCTIONIB3YsI METOJI CIIEIOB.

CTpOI/ITB CCUCHUA MHOFOFpaHHI/IKOB METOJ0M CJIC0B, BBIITIOJIHATH (BBIHOCHBIC) IIJIOCKHEC I-IepTe)KI/I
U3 PUCYHKOB MIPOCTBHIX O0BEMHBIX (PUTYp: BUJ CBEpXY, COOKY, CHU3Y.

PeHIaTI) 3a1a41 Ha HAXOXICHUC FCOMeTpI/I‘-IeCKI/IX BCJIINYHH I10 06pa3uaM NN a.]'Il"OpI/ITMaM,
MPUMEHSISI U3BECTHBIC AaHATMTUYECKIE METO/IbI MPU PEIICHUH CTaHJAPTHBIX MAaTEMAaTUYECKUX
3aa4 Ha BBIYUCIICHUC paCCTOHHI/Iﬁ Me>1<11y ABYMs TOYKaMH, OT TOYKH 10 pr[MOI\/'I, OT TOYKHU OO0
TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMHU.

Pemath 3a1aun Ha HaXOXKJACHUE TCOMETPHUYCCKUX BEIMYMH 110 00pa3IiaM Hid aJlfOpUTMaM,
HpI/IMeHHﬂ MU3BCCTHBIC aHAJIUTHUYCCKHNEC MCTOIbI HpI/I peI_HeHI/II/I CTaHI[apTHBIX MATEMATHUUYCCKUX
3aJ1a4 Ha BBIYMCIICHUE YTJIOB MEXKIY CKPCIIUBAIOIIUMUCS IPSIMBIMHU, MKy TIPSIMOU 1
IIJIOCKOCTHIO, Mexcz[y IIIIOCKOCTAMMU, IIByI‘paHHLIX erIOB.

Bbraucisate 00bEMBI U TUTOMIA M ITOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, ITMPaMUIA) C
npUMeHeHHEM (OPMYIT; BEIUUCIIATH COOTHOILICHUS MEXTy IIIOIIAIMH TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATUAMHU: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPHH;
[IEHTP, OCh U TNIOCKOCTh CUMMETPHH (PUTYPBHI.

N3Bnekath, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMALIMIO O IIPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUTrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[TpumeHsTH reomeTpuueckue GaxKThl A peIIeHUs] CTEPEOMETPUUYECKHX 3a1ay, TPeIoaralomnx
HECKOJIbKO LIaroB PEIICHHs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opMme.

[TpuMeHATh pocTele MPOrpaMMHBIE CPEACTBA U MIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBOIMTE NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE U KU3HU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

ITpyMeHATH MOy4YEeHHBIE 3HaHKS HA TPAKTUKE: aHAIIM3UPOBATh PEaIbHbIC CUTYallUU U IPUMEHATh
M3YYEHHBIE IOHATHUS B IIPOILIECCE NTOMCKA PELIEHHUs] MaTeMaTHUeCKU c(hopMyIMpOBaHHON
po0JIeMbl, MOJICIUPOBATh PeaJIbHbIE CUTYallMH Ha A3bIKE T€OMETPUH, UCCIIEeI0BATh
IIOCTPOEHHBIE MOJEIHU C UCIIOJIb30BAaHUEM F€OMETPUUECKUX MOHATUI U TEOPEM, amnmapara
ayreOpbl; pelaTh NPaKTHYECKUE 3a/1a41, CBSI3aHHbIE C HAXOXKICHUEM INeOMETPUYECKUX BEIMYHH.

11 KUIIACC

OnepupoBaTh NOHATHUSAME: [HJIMHAPUYECKAS TOBEPXHOCTh, 00pa3yIoNue UINHAPUIECKOM
MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrole KOHNIECKOI MMOBEPXHOCTH,
KOHYC; c(hepuueckasi IOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIHWJIMHIP, KOHYC, cdhepa u 1map).

OOBACHATH CIIOCOOBI MOJTyYSHHS TEJI BPALLICHHUS.

KnaccuduiupoBars B3auMHOE pacmtofiokeHHe cPepbl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA; IapOBOH
CJIOM, OCHOBaHME LIAPOBOTO CJI0SI, BHICOTA IIIAPOBOTO CJIO0S; IAPOBOM CEKTOP.

Bbruuciate 00bEMBI 1 TITOIAIM TOBEPXHOCTEH TN BpallleHHsl, TeOMETPUUECKUX Tell C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHATUSAMHI: MHOTOTPAHHUK, BIMCAHHBIN B cpepy U OMUCAHHBIA OKOJIO Cepsl;
cdepa, BiMcaHHAst B MHOTOTPAaHHHK HMJTH TEJIO BPAIICHUSI.

BbIUuCiATE COOTHOIIEHHUS MEXTY TUIOIIAIsIMH TOBEPXHOCTEH U 00bEMaMU IOJJOOHBIX TEJI.

N300paxkaTh n3ydaembie GUTYpPHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonmHATE (BBIHOCHBIE) MJIOCKHE YEPTENKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX QUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOUThH CEYEHHUS TeJl BPALICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH HH(OOPMAIIHIO O IIPOCTPAHCTBEHHBIX
reoMeTpruYecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BbINOAHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXEHHUS BEKTOpa Ha
YHCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00JIaIafoT.

[TpuMeHSATH MpaBUIIO apaljieNenunea.

OmnepupoBaTh MOHATUSIMH: IEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEXKAY BEKTOPAMH, CKaJIIPHOE ITPOU3BEICHHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB U IPOM3BEIEHUE BEKTOPA Ha YKCIIO, YTOJI MEXK/y BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBON CHCTEME KOOpPAMHAT.

[TpumensTh reomMeTprueckue (HakThl sl PELICHUS] CTEPEOMETPUUECKUX 3aj[ay, IPEIoIaraomnx
HECKOJIbKO LIaroB PeIICHHs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.



Pemarts npocreiiniie reoMeTpUYECKHE 3aJa4d Ha IPUMEHEHNE BEKTOPHO-KOOPAHHATHOTO
METO/a.

Pemarts 3amaun Ha JOKa3aTEIbCTBO MATEMATUYECKUX OTHOIIEHUI U HAX0XKACHHE
reOMETPUYECKUX BETMYUH 110 00pa3aM WM alropuT™MaM, PUMEHsIS U3BECTHBIC METOIbI IIPU
PELIECHUHU CTaHIAPTHBIX MaTEMaTUYECKHX 3aad.

IIpuMeHATh POCTENIINE POTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI
IIPY PELICHNUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U )KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I€OMETPHUH B UCKYCCTBE.

IIpuMeHATH NOTyYEHHBIE 3HaHUS HA IPAKTUKE: aHAJTM3UPOBATh PEAJIbHBIC CUTYallUU U IPUMEHSATh
U3y4YEHHbIE MOHATHS B IIPOLIECCE MTOMCKA PELICHU MaTEMAaTHYeCKU CPOPMYJIHNPOBAaHHON
po0JIeEMbl, MOJIETTUPOBATh PEAJIbHBIE CUTYALUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAaHUEM F€OMETPUUECKUX IIOHATUI U TEOPEM, anmapara

anreOphl; perarh NPaKTHIECKUE 3a/1a9H, CBSI3aHHBIC C HAXOXKICHHEM T€OMETPUYECKUX
BCIIMYHH.
TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB JJIeKTPOHHBIE
Ne HaumenoBanue pa3jaeiioB KoHTpobHEIe (uudpoBbie)
n/n M TeM NMPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThbI pecypebi
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/
[IpsiMBI€ M TUIOCKOCTH B
2 IIPOCTPAHCTBE. 12 1
[TapamienbsHOCTE NPAMBIX U
IJIOCKOCTEN
3 HepHeHI[I/IKyj'ISIpHOCTIZ 12
HPSIMBIX U MJIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U 10 1 https://ww w.
TJIOCKOCTSIMU yaklass.ru
5 MHororpaHHUKHI 11 1
6 O06bEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHusl, 4 1 https://ww w.
pacCTOSIHUSA U YIJIbI yaklass.ru
OBHIEE KOJIMYECTBO YACOB 68 5
I10 ITPOI'PAMME
11 KITACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
No HanmenoBanmue (wnbpoBbIe)
n/n Pa3/IelIon M TeM Bcero Kourpossurre o0pa3oBaTejibHbIE
NporpamMMbl paﬁon,] pecypebi
1 Tena Bpamenus 12 :]/Z[IE)IS aégvml W
2 OO0BEMEBI TET 5} 1




BekTopsl 1 KOOpAUHATHI
B IIPOCTPAHCTBE

[ToBTOpEHME,
4 0000111eHNE,
CUCTeMaTH3alMsl 3HAaHHM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

10

34

https://ww w.
yaklass.ru

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/ Tema ypoka Bce
n ro

OcHOBHBIE
TIOHSATHUS
CTEPEOMETPHH:
TOYKa, MpsMas,
IIOCKOCTD,
POCTPAHCTBO.
IIpaBuna

1 M300paKeHHs Ha 1
PHUCYHKaX:
M300paxKeHUs
IUIOCKOCTEH,
napajieIbHbIX
TPSIMBIX
(oTpe3koB),
Cepe/IMHBI OTPE3Ka

KoanuecTBo 4acoB

KonTpoan
HbIE
padoThbI

IIpakTH4ec
KHe padoThl

Jlara
HU3Yy4YeH
us

DJIeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbIEe pecypchl

ITousTHs:
MEePECEKAOIINECS
IUIOCKOCTH,
MepECEKAOIINECS
npsMasi u
IIIOCKOCTh

ITousTus:
MepeceKarnmecs
3 IJIOCKOCTH,
MepeceKarnmecs
npsiMas u
IUIOCKOCTD

https://resh.edu.
ru/

3HaKOMCTBO €
MHOT'OrpaHHUKamM
1, U300paKEeHUE
MHOI'OI'PaHHHUKOB



https://resh.edu/

Ha PUCYHKaXx, Ha
IPOEKIMOHHBIX
4epTeKax

10

HauvanpHbie
CBEJICHUS O KyOe
U TTUpaMUJIE, UX
pa3BEPTKH U
Mojenn. CeueHus
MHOTOI'PAaHHUKOB

HauvanpHbie
CBeZIeHHs 0 KyOe
U TIUpaMUJIE, UX
pa3BEPTKH U
Mojenn. CeueHus
MHOTOI'PAaHHUKOB

ITousitre 00
aKCHOMAaTHYECKOM
MOCTPOCHUHU
CTEPEOMETPHU:
AKCHOMBI
CTEPEOMETPUU U
CIIEICTBHS U3 HUX

ITousitre 00
AKCUOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPHUH U
CIEICTBHS U3 HUX

ITousitre 00
AKCUOMAaTHYECKOM
MOCTPOCHHUU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH H
CIEICTBHS U3 HUX

ITousarue o6
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHU:
AKCHUOMBI
CTEPEOMETPHUU U
CJIEICTBHS U3 HUX

https://www.
yaklass.ru

11

Bzanmuoe
pacroyioxeHue
MPSIMBIX B
MIPOCTPAHCTBE:

https://www.
yaklass.ru



https://www/
https://www/

12

13

nepeceKaroImecs,
napajuiesibHbIe U
CKpEIMBAIOIINECS
npsiMble

[TapannenbHOCTD
MPSIMBIX U
IIJIOCKOCTEH B
MIPOCTPAHCTBE:
napajujieibHble
npsiMbIE B
IIPOCTPAHCTBE;
napajuieIbHOCTh
TPEX MPSIMBIX
[TapannenpHOCTH
MPSIMBIX U
TJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapannenpHOCTH
pSAMON 1
MIJIOCKOCTH

14

VYruael ¢
COHaNpPaBJICHHBIM
U CTOpOHAMU

15

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE

https://www.
yaklass.ru

16

Yron mexny
PSIMBIMU B
MIPOCTPAHCTBE

17

18

[TapannensHOCTH
IUIOCKOCTEH:
napajiebHbIe
INIOCKOCTH
CBolicTBa
napajuieIbHbIX
IUIOCKOCTEH

19

IIpocreiimne
IIPOCTPAHCTBEHHBI
e ¢purypsl Ha
IJIOCKOCTH:
TeTpa’ap, Kyo,
napajuleJenunes

20

ITocTpoenue
CEYCHUN

https://www.
yaklass.ru

21

IToctpoenue
CEUYEHHI



https://www/
https://www/

22

23

Kontponbnas
pabora 1o Teme
"IIpsimble
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTD
MPSIMBIX U
JI0CKOCTEN"
[lepienauKysApH
OCTb IPSIMOU U
IIJIOCKOCTH:
NepHEHINKYIISIPH
b€ NPSMBbIE B
IIPOCTPAHCTBE

24

[Tpsimbre
IapaJuleIbHbIE U
NepHeHIUKYISIPH
bI€ K INIOCKOCTH

25

26

[Ipssmble
napajuleJIbHbIE U
NEePIEHIUKYIISIPH
bI€ K TUIOCKOCTHU
ITpusnax
NEePIEHIUKYIISIPHO
CTH IIPSIMOM U
IUIOCKOCTH

27

28

[Ipn3nak
NEPIEHIUKYIISPHO
CTH IIPSIMO U
IIJIOCKOCTH

Teopema o
pSAMOit
NEPIEHIUKYIISIPHO
1 TIJIOCKOCTH

29

Teopema o
pSAMOit
NEPIEHIUKYIISIPHO
1 IJIOCKOCTH

30

Teopema o
IpsIMOi
NEPHEHIUKYIISIPHO
1 IIJIOCKOCTH

31

[Iepnenpukymnsp u
HAKJIOHHBIC:
pacCTosiHUE OT
TOYKH JI0




32

MJIOCKOCTH,
paccTosiHue ot
IPSIMOM 10
IJIOCKOCTH
[lepnienaukymnsp u
HaKJIOHHBIE:
paccTosiHue ot
TOYKH JI0
IJIOCKOCTH,
paccrositHue ot
NpsSIMOM 10
MIJIOCKOCTH

33

[lepnienqukymsip u
HaKJIOHHBIC:
paccTostHUE OT
TOYKH J0
IUIOCKOCTH,
paccrositHue oT
psSIMOM 110
INIOCKOCTH

34

35

36

[Iepnennukymnsp u
HAaKJIOHHBIC:
paccrositHue oT
TOYKH 0
IIJIOCKOCTH,
paccTostHUE OT
pSAMOU 10
IIJIOCKOCTH

VYrusl B
IIPOCTPAHCTBE:
YIOJI MEXIY
IpsIMOH U
IIJIOCKOCTBIO
JByrpaHHbIi
YTOJI, TUHEUHBIN
yroJjl IByTpaHHOT'O
yria

37

JByrpaHHbIi
YTOJI, TUHEUHBIN
yroJjl IByTpaHHOT'O
yria

38

Ilepnenukynspa
OCTb ITIOCKOCTEIHA:
MIPU3HAK
NepHEHIUKYISIPHO
CTHU JIBYX
IUIOCKOCTEH




39

40

[Iepnenqukynsapa
OCTb INIOCKOCTEH:
MPU3HAK
MEePIEHANKYIISIPHO
CTH JBYX
IUIOCKOCTEH
[lepnienanKysApH
OCTb ILTIOCKOCTEIHA:
MIPU3HAK
NEePHEHIUKYISIPHO
CTHU JIBYX
IUIOCKOCTEH

41

Teopema o Tpéx
MEPIECHANKYISIpax

42

43

Teopema o Tpéx
NEepPHEHANKYISIPAX
Teopema o Tpéx
MEPIECHANKYISIpax

https://www.
yaklass.ru

44

45

Kontponbnas
pabora 1mo Temam
"IlepnieHiuKyIsIp
HOCTb IIPSIMBIX U
iockocTeil" u
"Vl Mexay
PSIMBIMU U
I10CcKOCTAIMU"

ITonsTue
MHOTOTPaHHUKA,
OCHOBHBIE
3JIEMEHTHI
MHOT'OTPaHHUKA,
BBIITYKJIbIE U
HEBBIYKJIbIE
MHOTOTPAHHUKH;
pa3BEpTKa
MHOTOTPaHHUKA

46

[Ipusma: n-
yToJIbHAs TIPH3Ma,
IpaHy U
OCHOBaHHS
IPU3MBI; TIpsIMast
Y HaKJIOHHAsS
npu3Mbl; OOKOBast
U MOJIHAs
MIOBEPXHOCTh
HPU3MBI



https://www/

47

48

49

50

[Tapamenenunen,
MPSMOYTOJIbHBIN
napajuiejaenumnes
1 €T0 CBOMCTBA
[Mupamuga: n-
yroJjbHas
nupamua, rpaHu
Y1 OCHOBaHHE
MUPAMUJIbL;
0OOKOBas U IIOJIHAS
MTOBEPXHOCTh
MUpaMU/IbL;
NpaBWIbHAs U
yced€HHas
nupamuaa
[IpaBunbHbBIE
MHOTOTPaHHUKH:
ITOHSTHE
MPaBUILHOTO
MHOTOTPaHHUKA;
MpaBWIbHAs
npu3Ma u
MpaBUJIbHAA
nMpamMu/Ia;
MpaBUJIbHAA
TpeyroibHas
nupamua u
IIPaBUJIbHBIN
TeTpa’ip; KyO
IIpencrasienue o
MPaBUIILHBIX
MHOTOIpaHHUKAX:
OKTa’Ip,
JOIeKa’Ap U
HUKOCadIP.

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIIBHO
TOYKH, IPSIMOH,
IIJIOCKOCTH.
DIIEMEHTHI
CUMMETpUU B
NUPAMHAAX,
napajuiesaenunena
X, IPaBUJIbHBIX
MHOTOTpaHHHUKaX




52

Brraucnenue
3JIEMEHTOB
MHOFOI‘paHHI/IKOBI
p&opa,
JuaroHaliu, YTIJIbI

53

54

55

ITnomane
OOKOBOM
MOBEPXHOCTHU U
MMOJIHOM
MOBEPXHOCTHU
NPSAMOU MPU3MBI,
TJIOIIAIb
OCHOBAaHHI,
Teopema o
0OKOBOM
MMOBEPXHOCTHU
MPSIMOM MPU3MBbI
ITnomane
OOKOBOM
MMOBEPXHOCTHU U
MTOBEPXHOCTH
IIPaBUIILHOMN
MUPAMHU/IBI,
Teopema o
TJTOIIA AN
OOKOBOM
MOBEPXHOCTHU
YCEUEHHOU
MTUPAMU/IBI
KonTponbHas
pabora 1o Teme
"MHoOrorpaHHUKH

56

57
58

59

[Moustue 00
00BEME

O0BbEM TUpaMHUTBI
O0BbEM TUpaMHUTBI

O06bEM upamMu/Ibl

yaklass.ru

60

O06bEM UupamMu/Ibl

61

O06bEM pU3MBI

62

O0BEM IpU3MBI

63

O06BEM npu3MBbI

64

KonTtponbnas
pabora 1o Teme

N R i = e



https://www/

65

66

67

68

"O0BEMEL
MHOTOI'PAaHHHKOB'

[ToBTOpEHME,
00o0mieHne
CUCTeMaTU3aIHs
3HaHUM.
[TocTtpoenue
CEYEHUl B
MHOTOTPaHHHUKE

IToBTOpEHME,
000011IEHNE
cHUCTEeMaTH3aIus
3HAHUU.
Beruncnenue
PacCTOSHUIA:
MEXIY JTBYMS
TOYKaMH, OT
TOYKH 10 NPSIMOH,
OT TOYKH J0
MJIOCKOCTH,
MEXIY
CKpEITUBAIOIINMHI
Csl IPSIMBIMU

Hrorosas
KOHTPOJIbHAS
pabota

IToBTOpEHME,
000011IeH1E
cHUCTeMaTU3aLUs
3HaHUM.
Brruncnenue
YIJIOB: MEXIY
CKpPEIIMBAOIIUMHU
Csl IPSIMBIMH,
MEXAY MpsMOHN U
TJIOCKOCTHIO,
JIBYTPaHHBIX
YIJIOB, YTJIOB
MEKIY
TJIOCKOCTSIMU

https://www.
yaklass.ru

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68



https://www/

11 KJIACC
KoJunuecTBo 4acos DJIeKTPOHHbIE

N HAara uudgposbie
n/ Tema ypoka H3Y4YeH
yp Bcer Kourtpoabn @ IIpakTHuec y oGpazoBaTeh

n ple padoThl  KHe padoThl = HUs
0 e pabo e pabo HbIe pecypchbl

Cdepa u map:
LEHTp, panyc,
THAMETP;
TUIOIIAb
MMOBEPXHOCTHU
cepsl

Bzaumnoe

pacrooKeHue

chepsl u

IJIOCKOCTH;
2 KacaTeJIbHas 1
IJIOCKOCTH K
chepe;
TI0MIA/Tb
chepsl
N300pakenue
cdepsl, 1mapa Ha
MJIOCKOCTH.
Ceuenus mapa

[nnmueapuaeck
ast
MTOBEPXHOCTb,
oOpa3yrorue
4 LHMIMHIPUYECKO 1
1 IOBEPXHOCTH,
0Chb
LUINHIPUYECKO
1l TOBEPXHOCTH

Humusap:
OCHOBAHMS U
OoxoBas
MMOBEPXHOCTb,
5 oOpasytommas u
OChb; ILIOIIAIb
OOKOBOI 1
MOJHOMN
MTOBEPXHOCTH

1 https://www.
yaklass.ru

N3obpaxenune
LHWIMH]IpA Ha
MJIOCKOCTH.
Pa3BépTka



https://www/

IAHIIPA.
CeueHns
WIAH]IPA
(TUTOCKOCTHIO,
NapajuIeIbHON
W
MEPICHIUKYIISIP
HOH OcH
LHUAJTUHIPA)

10

Konnueckas
MTOBEPXHOCTb,
oOpa3yrorue
KOHHYECKOM
MMOBEPXHOCTH,
OCh Y BEPIIIMHA
KOHHWYECKOM
MMOBEPXHOCTH
Konyc:
OCHOBaHHE U
BEpIIIHMHA,
oOpa3yrolas u
0Cb; TIJIOIAJIb
OOKOBOH U
TTOTHOM
MMOBEPXHOCTHU

Yceu€HHbIM
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBaHHS U
OoxoBas
MOBEPXHOCTh

N3o0pakenue
KOHycCa Ha
IIJIOCKOCTH.
PazBépTka
KOHYyCa.
CeueHnns
KOHyCa
(TII0CKOCTHIO,
napajuIeIbHON
OCHOBAHHUIO, 1
IIJIOCKOCTBIO,
MPOXOISIIEH
4yepes3 BEPIINHY)

11

KomOunauus
TEJ BpaIllCHHSI U




12

MHOTI'OIrpaHHUKO
B

MHoOrorpaHHukK,
ONMCAaHHBIN
OKOJIO cheph;
chepa,
BIIMCaHHAas B
MHOTOTPaHHUK
WIH B TEJIO
BpaIICHUS

13

14

15

16

17

18

ITonsatue 06
00BEMeE.
OCHOBHBIE
CBOICTBA
00BEMOB Tel

O0BéM
WIAH]IPA,
KOHyca

O6béM m1apa u
IJIOIIAdb
chepsl
[TogoOnbIC TEMA
B
MIPOCTPAHCTBE.
CooTHoOIIECHUS
MeXIy
IIOIIAASIMH
IOBEPXHOCTEM,
00BEMaMHu
MMOTOOHEBIX TEIl

KoHnTponbHas
pabora 1o
TeMmaM "Tena
BpaleHus" u
"O0bembI TEN"
Bekrtop Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE

19

Crnoxenue u
BBIYUTAHUE
BEKTOPOB

20

VYMHOXeHHE
BEKTOpa Ha
YUCIIO

21

Paznoxenune
BEKTOpa 110




22

TpéM
HEKOMILJIaHAPH
bIM BEKTOpaMm.
[IpaBuio
napajuieyienumne
Ia

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBUI
JNIEUCTBUM C
BEKTOpaMHU

23

24

25

[IpsamoyronbHas
cucTema
KOOpPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsi
BEKTOpA.
[Ipocreiimue
3aJ1a4uM B
KOOPJAMHATAX

Yron mexny
BEKTOpPAMHU.
CkansipHOe
MIPOU3BEICHNE
BEKTOpPOB

Breruucnenue
YIJIOB MEXIY
MPSIMBIMU U

TIIOCKOCTSIMU

https://www.
yaklass.ru

26

27

Koopnunarao-
BEKTOPHBIN
METOJ NpU
peLieHnn
TF€OMETPUYECKH
X 3a/1a4

KoHnTponbHas
pabota o Teme
"Bektops! 1
KOOpJWHATHI B
IpocTpaHcTBe"

28

[ToBTOpEHME,
00001IeHHE U
CHCTeMaTH3aIu
s1 BHAHWH.
OcHOBHEBIE

(burypsi,

https://www.
yaklass.ru



https://www/
https://www/

(baxThl,
TEOpeMBI Kypca
TUITAHUMETPUH

[ToBTOpEHHUE,
0000111eHNE U
cucTeMaTu3aIu
s 3HAHUH.

29 OcCHOBHBIE 1
uryper,
(baxThl,
TEOpEeMBI Kypca
TUTAHUMETPUH

IToBTOpEHUE,
0000111eHHE U
CHCTeMaTH3aIu

30 sl 3SHaHUH. 1
3agaun
IJITAHUMETPUHU U
METOJIBI UX

peleHus

[ToBTOpEHUE,
00001IeHHE U
CHCTEMAaTH3allH
31 sl 3HaHUH. 1 https://www.
3amaun yaklass.ru
MJITAHUMETPUHU U
METOABI UX

peuieHus

[ToBTOpEHUE,
000011IecHNE U
cucTeMaTH3aIu
s1 SHAaHWH.

32 OCHOBHEBIE 1
Quryps,
(bakThI,
TEOpPEMBI Kypca
CTepEeOMETPUH

Htorosas
33 KOHTPOJIbHAs 1 1
pabota

[ToBTOpEHME,
00001IeHHE U
CHCTeMaTH3aIu
s1 BHAHUM

34

OBILIEE

KOJIMYECTBO 34 3 0



https://www/

YACOB I10
ITPOTPAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

lfeomeTpua, 10—11: YuebHUK ana obweobpasoBaTenbHbix yupexkaeHuii/ J1.C. AtaHacaH, B.®. bytysos, C.b.
Kagomues u ap. — M.: lNpoceeweHne

JlonoJHUTENbHAS JIUTEPATYypa Ui 00yYarOIIUXCS:

Pabouas Terpanp no reomerpun: K yueouuky JI.C.Atanacss u ap. « I'eomerpust 10-11»: 10 k. /
T.M. MuiueHko.

b.I'. 3uB. /lunaktuueckue marepuaisl mo reomerpuu st 10 kinacca. — M.: [Ipocsemenue, 2021.

METOANYECKHUE MATEPHAJIBI 1JIAA YUYUTEJIA

I'eometpus, 10-11: YueOnuk mjs oomeoOpasoparenbHbix yupexaeHuii/ JI.C. AtanacsH, B.®. ByTty3oB,
C.b. Kagomues u ap. — M.: IIpocsenienue.

.M. CmupHoBa. ['eomerpus 10-11. YueGHUK 111 00111€00pa30BaTENbHBIX YUPEKACHUH

(6a30BbIi ypoBeHb). — M.: MHeMoO31Ha.

N.®. [apeirun. ['eomerpust 10-11: YueOuuk aj1s1 001meo0Opa3oBarebHbIX yupexaenuid. — M.: [Ipoda.

b.I'. 3uB. /Ilunaktuueckue Marepuaisl mo reomerpuu it 10 kinacca. — M.: [Ipocsemenue, 2021.
.M. CmuproBa. COOpHHK 3a/1a4 [0 TeOMETPUH B prcyHKax U Tectax. 10-11 k1. — M.: AkBapuym.

C.M. Caaksan. U3yuyenue reomerpun B 10-11 knaccax: MeToguueckue peKOMEHAANN K YYeOHUKY:
kaura 115 yuurens / C.M.Caaxksn, B.®.byty3os. — M.: IIpoceemenue, 2020.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://fipi.ru «®enepaibHbIii HHCTUTYT MEAarOTHUSCKUX U3MEPECHUID»
2. http://school-collection.edu.ru Enunast koyutekims 1 poBbIX 00pa30BaTeIbHBIX PECYPCOB.
3. https://resh.edu.ru/ Poccuiickas 2ieKTpOHHAs IIKOJIA.

4. https://ege.sdamgia.ru Cnam IT'MA: Pemry ET'D






