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PocTtoB-nHa-/{ony
2025 — 2026 y4eOHbIit ro1

HOACHUTEJIBHAS 3AIIMCKA



[Iporpamma 1o reoMeTpun Ha YpOBHE CpeIHEro o0Imero o0pa3oBaHMs MMOATOTOBICHA HA OCHOBE
Or'oC 0CO, ®OIl OCO, Konmenmuu mnpenojgaBanuss marematuku B Poccuiickoit ®deneparuu
(yrBepkzeHa pacniopsbkenueM IlpaBurensctBa Poccuiickoit @enepauuu ot 9 anpenst 2016 r Ne 637-p),
¢benepanbHON paboyel mporpaMMbl BOCIIUTAHUS, ¢ YUETOM paclpeaenEHHbIX 0 KiaccaM MpPOBEPsSEMBIX
TpeOOBaHUU K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMbl OCHOBHOTO CPEIHETO
oOpa3oBaHUsl.

[TosicHuTeNBbHAS 3aMMCKa OTpaXkaeT OOIIHe IeNTN U 3a/1a41 U3yYEeHHUsI TEOMETPHH, MECTO B CTPYKTYype
y4eOHOTO TIJIaHa, a TAKXKe MOAX0Ibl K 0TOOPY COACp KaHuUs M OTIPEACICHUIO TUIAHUPYEMBIX Pe3yIbTaTOB.

Copnepxanne 0OydeHHsS] PAcCKpBIBACT COJEp)KATeNbHBIC JIMHWW, KOTOPBIC MPEIUIararoTcs [Uis
00513aTEIbHOTO N3YUEHHSI B KXKIOM KJIACCEe Ha YPOBHE OCHOBHOTO CPEIHET0 00pa30BaHMSL.

[TnaampyeMble pe3ysbTaThl OCBOCHHSI IMPOTPAMMBEI IO TEOMETPUW BKIIOYAIOT JIMYHOCTHBIC,
MeTarnpeIMeTHbIE pe3ybTaThl 32 BECh EpH0JI 00yYeHHS Ha YPOBHE OCHOBHOTO CPEIHEro 00Opa3oBaHMUs, a
TaKXKe MPeIMETHBIE TOCTIKEHUS 00yJaIOMIerocs 3a KX bl T0/1 00ydeHHSI.

PaGouas mporpamma o reoMeTpHH ¢ yriryojaeHHbIM u3ydenueM it 10 «A» kiacca cocTaBjieHa Ha
OCHOBe CJIeIYIOIINX TOKYMEHTOB:

o ®enepanbHbIil 3ak0H OT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparum» ¢
yuéroMm u3MeHeHu, BHecEHHBIX [Ipukazom Munmnpocsenienus ot 31.07.2020 Ne 304 (B penakuuu
o1 04.08.2023 Ne 479-D3).

e (OOGnactHoii 3akoH «O6 o6pazoBanuu B PoctoBckoit o6mactu» ot 14.11.2013 Ne 26-3C (B pepakuuu
o1 24.01.2023 Ne 824-3C).

e [Ipukaz Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrepxknenuu [lopsimka opranuzanum 1
OCYIIIECTBJICHUSI 00pa30BaTEIHHON JIEATEILHOCTH 110 OCHOBHBIM 00I1I€00pa30BaTEILHBIM
nporpaMmmMam — 00pazoBaTeIbHBIM ITPOrpaMMaM Ha4aJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro U
cpemHero o0miero oopasoBaHus .

e [Ipuxaz Munuctepcta npocsemieHus PO ot 21.09.2022 Ne 858 "O06 yrBepxkaeHnu ¢enepaibHOTO
nepeyHs: yueOHUKOB, TOMYIIEHHBIX K HUCIIOIb30BaHUIO MPU PeaTu3alui UMEIOIINX
roCy/IapCTBEHHYIO aKKPEIUTAII0 00pa30BaTEIbHBIX MPOrPaMM HA4aJIbHOTO O0IIEr0, OCHOBHOTO
oOuiero, cpeHero oo1ero 00pa3oBaHusi OPraHU3aUsIMU, OCYILECTBISIONIMMHI 00pa30BaTEIbHYIO
NeSITeIbHOCTh U YCTaHOBJICHUS IPEAETBLHOTO CPOKa UCTIOIb30BAHMS UCKIIIOUEHHBIX Y4eOHUKOB" .

e Ilpuka3z MunucrepctBa npocBemenus Poccuiickoit ®eneparun ot 12.08.2022 Ne 732 «O BHeceHUH
M3MEHEHHUI B (hefiepanbHbIi TOCYIapCTBEHHBII 00pa30BaTeNbHbli CTAaHAAPT CPEAHErO OOIIEro
00pa3zoBaHus, YTBEPKACHHBIA MpruKkazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit
®Oenepanuu ot 17 mas 2012r.Ne4 13».

e [Ipukaz Munmnpocsemienust Poccun ot 18.05.2023 Ne 371 «OG0 yrBepxkaenuu deaepaibHOn
00pa3oBaTeNbHON MPOrpaMMbl CPETHETO 0OIIET0 00pa30BaHUMY.

o ®depnepanbHas paboyas mporpaMma BOCIUTAHUS A7 00111e00pa3oBaTeIbHBIX OpraHU3aui
(omoOpena penieHueM ¢GeaepantbHOro y4eOHO-METOINYECKOT0 00bEeIMHEHHS 110 O0IIeMy
00pa3oBanuio, mpoToko oT 23 uronst 2022 r. Ne 3/22).

e IlocranosieHue [ TaBHOTO roCyAapCTBEHHOIO CaHUTapHOTO Bpada Poccutickon Penepanuu ot
28.09.2020 r. Ne 28 "O6 yrBepxieHun canuTapHbix npasui CII 2.4. 3648-20 "CanurapHo-
SMUIEMHUOJIOTUYECKUE TPEOOBAHUS K OpraHU3aIMsIM BOCIIMTAHUS U 00y4YeHHUs, OTAbIXA U
0370pPOBJICHUS JIETEN U MOJOJCKNU".

e IlocranosneHue [ TaBHOTO rocyAapCTBEHHOIO caHUTapHOTO Bpada Poccuiickont @enepanuu ot
28.01.2021 Ne2 «O06 yrBepxkaenuu CanlluH 1.2.3685-21 «'urnennyeckrie HOpMaTUBBI U
TpeOoBaHuUs K 0OecreueHn o 6e30MacHOCTH U (WiK) O€3BPEeTHOCTH JUIsl YelloBeKa (PakTOpOB Cpejibl
oOUTaHUSD.

e OcHoBHas oOpa3oBaTelbHas IpOTpaMMa CpeHETo 00IIero 00pa3oBaHus, YTBEPKAEHHAS PUKA30M

mupekTopa oT 30.08.2025 Ne 545.



e  VuebOnsiii mman MAOY «JIuneit Ne 11» Ha 2023-2024 yueOHblil ros1, yTBepKIEHHBIN TPUKA30M
mupexTopa oT 30.08.2025 Ne 545.

o [lonoxenue o padoueii mporpamme MAOY «Jluneit Ne 11y, yrBepk1€HHOE MPUKA30M JUPEKTOPA
ot 22.08.2025 Ne 471.

o Kanennapusiii yueOHb1i rpadux MAOY «JIuneit Ne 11» na 2025-2026 yuebnsiii ro,
YTBEPKAEHHBIN IpuKa3zoM aupekropa oT 13.08.2025 Ne 455.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA « I'eomerpus».

I'eomeTpus siBnsieTCst OAHUM U3 0Aa30BBIX KYpCOB Ha YPOBHE CpEAHET0 001Iero 00pa3oBaHus, Tak Kak
o0OecreunBaeT BO3MOXKHOCTh U3YUEHUS AUCLHUIIIINH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH U MPEAMETOB
ryMaHuTapHoro mukmna. IlockonbKy Jsiormdeckoe MbllUIeHUE, (QopMmHupyeMoe Tpu  HU3YYEHHH
00y4aroUIMMUCS TOHATUHHBIX OCHOB T€OMETPUH, MPH J0KAa3aTEIbCTBE TEOPEM U MOCTPOCHUU IEMOYKU
JIOTUYECKUX YTBEPXKIACHUN TMPU PEHICHUH T'€OMETPUUYECKUX 3a]lad, YMEHHE BBIJBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS NPU pEIIeHUH 3aJad €CTECTBEHHO-HAayyHOro IMKIA, B
YaCTHOCTH (PM3MUECKHX 3a]1a4.

OCHOBHBIMHU COJIEpKATEIbHBIMU JHUHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11 kmaccax
ABISIOTCS: «[IpsiMble ¥ TIIOCKOCTH B TPOCTpaHCTBEY, «MHOTOrpaHHUKNY, «Tena Bpamenus», «Bekropsl u
KOOPJMHATHI B IPOCTPAHCTBEY, «J|BHIKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OMEPUPOBATH TMOHSATHUIMNY,
peleBaHTHBIMU T€OMETPUHU Ha YriIyOs€éHHOM ypoBHe oOyuenust B 10—11 kmaccax, OTHOCHTCS KO BCeM
coJiepKaTelbHBIM JIMHUSAM y4eOHOTO Kypca, a (popMHpOBaHUE JIOTUYECKUX YMEHUU paclpeneisercs He
TOJIBKO IO COJAEpKATEIbHBIM JIMHUAM, HO U 1o roaaMm oOyudeHusi. ConepikaHue oOpa3oBaHMUs,
COOTBETCTBYIOIIICE TPEAMETHBIM pe3yiabTaTaM ocBoeHus DenepasibHOW pabodeil MpoTrpaMMbl,
pacnpenenéHHbIM Mo TofaM oOydeHus, CTPYKTYpHUpPOBAHO TakuM 00pa3oM, 4yTOObI KO BCEM OCHOBHBIM,
MPUHIUIHAIBHBIM BOIIpOcaM o0ydaroluecs oOpaliaguch HEOJHOKPATHO. DTO MO3BOJSET OPraHu30BaTh
OBJIAJICHUE TEOMETPUYECKUMHU TOHSTUAMH U HaBBIKAMU IIOCJIEJOBATEIbHO U TMOCTYHAaTelbHO, C
coONroficHHeM TMpPHUHIMIA [PEEeMCTBEHHOCTH, a HOBbIE 3HAHHMS BKJIOYAaTh B OOIIYI0 CHUCTEMY
FeOMETPUUECKUX MPEJCTaBICHUN O0O0ydaromuxcs, pacimupsiss ¥ yriyonss e€, oOpaszys MpoyHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon k U3y4EHUIO T€OMETPUU HA YIITyOJIEHHOM YPOBHE IO3BOJISIET:

co3gatb  ycioBus s guddepeHudanuu  oOydeHus, I[OCTPOCHHS  MHAMBHUYaIbHBIX
o0pa3oBaTeNbHBIX MPOTrpamMM, OOECHEeUUTh YIIyONEHHOE H3y4yeHUE TEeOMETPUU KaK COCTaBIIAIOIICH
yuebHoro npeaMera «MaTemaThka,

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO U3yYeHHsI MaTeMaTUKH ¢ yu4€ToM BbIOOpa Oymyiei
npodeccuu, odecrnieunBas MPeeMCTBEHHOCTh MEXKTy OOIIMM U MPpodeccuoHaTbHBIM 00pa30BaHHUEM.

HEJIX U3YUYEHUSA YYEBHOI'O ITPEJIMETA « TEOMETPUSD



Lenp ocBOeHUS MpOrpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha yriayOoJaE€HHOM ypOBHE — Pa3BUTHE
WHJIUBUIYAIBHBIX CIIOCOOHOCTEH OOy4aromuxcsi NpU HM3YYEHUH TEOMETPHH, KaK COCTaBIIAIOLICH
npeaMeTHoi obmactu «MaTtematuka U nHpopMaTHKa» depe3 obecrieueHne BO3MOKHOCTH IPUOOpeTeHHs
U UCHOJB30BaHUS Oosiee IITyOOKHX T€OMETPUYECKUX 3HAHUN W ACUCTBUH, CIIEU(HYHBIX T€OMETPUH, U
HEOOXOJUMBIX JJISl YCHEIHOTo TNpOo(ecCHOHAIBHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIOJIb30BaHHEM
MaTeMaTHKU.

[IpuopuTeTHBIMH 3aayaMu Kypca TEOMETpPHHM Ha YriyOJIEHHOM YpPOBHE, PACIIUPSIONIIMH U
YCUJIMBAIOIIUMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paciiupeHue MpPeACTaBICHUSI O TEOMETPUM KaK 4YacTU MHUPOBOM KylbTypbl U (HOpPMHpPOBaHUE
OCO3HAHHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

(dbopMupoBaHHE MPEICTABICHHUS O IPOCTPAHCTBEHHBIX (PUTYypaxX KaK O BAXKHEHIIINX MaTEeMaTHYECKIX
MOJENAX, MO3BOJIIOIIMX ONHUCHIBaTh W M3y4daThb pa3Hble SIBJIEHUS OKPYXKAlOIIEro MHpa, 3HaHUE
MOHATHIHOTO anmapara 1o paszaeny «CtepeomeTpus» yueOHOTO Kypca FeoMeTpUH;

(¢bopMHUpOBaHHE yMEHHUsS BJa/JeTh OCHOBHBIMU IOHSATHSMHU O IMPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBOMCTBaMHU, 3HAaHUE TEOPEM, (POPMYI M YMEHUE UX IPUMEHSATh, YMEHHUS I0Ka3bIBATh TEOPEMBI
Y HaXOJMUTh HECTaHIApPTHbBIE CIIOCOOBI pElIeHUs 3a/1a4;

(dbopMHpOBaHHME YMEHHUS paclio3HaBaTh Ha YepTekKaxX, MOJENAX U B PealbHOM MUPE MHOTOTPaHHUKH
U Tella BpallleHusl, KOHCTPYUPOBAaTh F€OMETPHUUECKHUE MOJIETH;

¢bopMHUpOBaHHE TOHMMAHHS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO IOCTPOEHUS MAaTeMaTH4YeCKHX
Teopuii, GopMUPOBaHNE TOHUMAHUS POJIM AKCHOMATHKHU TIPU MTPOBEJICHUH PACCYXKICHUN;

(dbopMHpOBaHHE yMEHHUS BJIaJETh METOJAMH JI0Ka3aTelIbCTB U AJITOPUTMOB PEIICHUS, YMEHUS HX
MIPUMEHSTh, IPOBOIUTH IOKA3aTEJIbHbBIE PACCYKJIEHUS B X0/I€ PELIEHUS CTEPEOMETPUUYECKUX 3aa4 U 3a7a4
C IPAaKTUYECKUM COJiepKaHueM, (POpMUpPOBaHME MPEJCTABICHHUS O HEOOXOAUMOCTH J0Ka3aTeIbCTB MPHU
O00OOCHOBaHMM MAaTEMAaTUYECKUX YTBEPKACHUH M pOJM AKCMOMATHKH B IPOBEICHUU JI€AYKTHBHBIX
pacCyXJIeHUI;

pa3BUTHE U COBEPLICHCTBOBAHUE MHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
IIO3HABATEIbHON AKTMBHOCTH, HCCIIEIOBATEIbCKUX YMECHHMM, KPUTUYHOCTH MBIIIICHUS, HHTEpeca K
U3Y4YECHHUIO T€OMETPUH;

¢dopmupoBanue (HyHKIMOHATIBHON I'PAaMOTHOCTH, PEIEBAHTHOW I'€OMETPUH: YMEHUS paclo3HaBaTh
IPOSIBJICHUS. T'€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peaJIbHBIX >KU3HEHHBIX
CUTyallUsX M TIpU U3YyYEHUU JPYTUX Y4YEOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJCIUPOBAHUSA PEAIBHBIX CHUTYallUHd, HCCIENOBAaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMY [TOJIyYEHHBIX PE3YyJIbTaTOB.

MECTO YYEBHOI'O IIPEJIMETA «I'eomerpus » B YYHEBHOM IIVIAHE.

Ha uzyuenue yueOnoro kypca «I'eomerpusi» Ha yrinyoiaéaHoMm ypoBHe otBoauTes B 10 kmacce — 102
yaca (3 yaca B HEJICITIO).
B 10 kmacce «A» B pamMKax OpraHu3ali KOHTPOJS 3a peaju3alueld NporpaMMbl HCIOJIB3YHOTCS
ClIeAIOIINE BUbI MUCbMEHHBIX PabOT: KOHTPOJIbHAs padboTa (6)
VYuebHas nporpamma paccuutana Ha 102 yaca.
Pabouas mporpamma no kypcy «l'eomerpusi» B 10 kimacce «A» cocTaBiieHa B COOTBETCTBUU C YUEOHBIM
IUTAHOM, KaJeHJapHbIM y4eOHBIM TpaMKOM U pacrucaHueM y4eOHbIX 3aHATHH Ha 2025-2026 yueOHbII
roa u peasusyercs 3a 100 yacos.
Coxparienue Ha 2 yaca OCYIECTBIIEHO 32 CUET UTOTOBOTO MTOBTOPEHHUSL.

COJEP)KAHUE OBYYEHUA



IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MpsMas, IIOCKOCTh, HpocTpaHcTBo. Ilonsatne 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHUM: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHOe pacnosjoxeHue MNpsAMBIX B IMPOCTPAHCTBE: IEPECEKAIOUIUECS, IapaJlIeNIbHbIE U
ckpeniuBawomuecs: npsimbie. [Ipu3HaKyW CKpeIIUBAIOMIMXCA MpsAMbBIX. llapanienbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajlieNIbHbIE NPSIMbIE B IPOCTPAHCTBE, NApAJUIEIbHOCTh TPEX MPAMBIX,
NapajuIeIbHOCTh NPAMOI U IuiockocTH. [lapanienbHoe U LIEHTpalIbHOE MPOEKTUPOBAHUE, U300pakeHNe
¢uryp. OCHOBHBIC CBOMCTBA MapaUICIBLHOTO MPOCKTHpoBaHMs. M300pakeHne Guryp B mapajuieIbHON
MPOEKIUU. YTJbl C COHAIPaBIECHHBIMM CTOPOHAMM, YroJl MEXKIy MpsIMbIMM B IPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEN: TNapajuielibHbIE IUIOCKOCTH, CBOMCTBA NApaJUICIIbHBIX IJIOCKOCTEM.
[Ipocreiimme npocTpaHCTBEHHbIE (UIYpPbl Ha IJIOCKOCTH: TETpadip, Napajulesienuines, MOCTPOCHUE
CEYCHMII.

[TepnieHIUKYISIPHOCTD TMPSIMOM U TIJIOCKOCTH: TIEPIICHAUKYIISPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSIMbIE
napajuieNibHble U MepIEeHANKYISIPHbIE K IIJIOCKOCTH, MPU3HAK NEPIIEHIUKYISIPHOCTH NPSIMO U TIIOCKOCTH,
TeopemMa o MPsAMON MepHeHIuKyIIpHOH maockocTi. OpToroHansHOE MpoeKkTrpoBanue. Ileprnenukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM J0 IUIOCKOCTH, PAcCTOSIHUE OT MPSIMOM 10 IIOCKOCTH, MPOEKIIHS
¢burypsl Ha IUIOCKOCTb. llepneHAMKYISIpHOCTh IIJIOCKOCTEH: MpH3HAK MEPHEHAUKYISIPHOCTH JABYX
mrockocteil. Teopema o TpEX MeprneHIUKYIIIpax.

VYriael B IPOCTPAHCTBE: YroJ MEXKIY NMPSIMON U IUIOCKOCTHIO, IBYIPAHHBIN YIOJI, JJUHEHHBIA YToJl
JBYTPaHHOTO yria. TpéXrpaHHbI 1 MHOTOTpaHHbIE YTiIbl. CBOMCTBA INIOCKHUX YIJI0OB MHOTOTPAHHOTO YTJIa.
CpoiicTBa IUIOCKUX U JABYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTIO YIJIA.

MHoOrorpaHHMKH

Bunbl MHOrorpaHHUKOB, pa3BépTKa MHOrorpaHHuka. lIpusma: n-yrospHass mpusma, mnpsMas H
HaKJIOHHAsl MPHU3MBbI, OOKOBas W TMOJHAs MOBEPXHOCTh Npu3Mbl. llapamnenenurnen, npsMOYroiabHbBIN
napajuiesienuIen U ero ceorcra. Kparyaiiiire myTy Ha HOBEPXHOCTH MHOTOrpaHHUKa. Teopema Ditepa.
[Ipoctpancreennas teopema Iludaropa. [lupamunga: n-yronbHas nupamuja, IpaBWIbHAs U yCEUEHHAS
nupamubl. CBolicTBa pédbep u OOKOBBIX rpaHel MpaBUIBLHOM mupaMubl. [IpaBuIbHBIE MHOTOTPaHHHUKU:
MpaBUJIbHAS TpU3Ma W IMPABUIIbHAS NUPAMMJAA, MPABUJIbHAS TPEYrojbHas NMHpPaMUJA U IMPAaBHIIbHBIN
TeTpasp, Kyo. [IpencraBienue o npaBUIbLHBIX MHOTOIPAHHUKAX: OKTadIp, TOAEKAdAPp U UKOCAIP.

Borunicnenue 53J€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriasl. [lnomans OokoBoOi
MOBEPXHOCTH U TOJHON MOBEPXHOCTU MHPSIMOW MPHU3MBI, IJIOLIAAb OCHOBaHHiL, Teopema O OOKOBOM
MOBEPXHOCTHU MpAMOM npu3Msbl. [1omans 60K0BOi MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM MUPAMU/IBI,
TeopeMa O IUIOIIAIN YCeUEHHON TUPaMU/IbL.

CummeTpus B IPOCTPAHCTBE. DJIEMEHThl CAMMETPHUH IIPABUIIBHBIX MHOTOTPaHHUKOB. CUMMETpUs B
MPaBUJILHOM MHOTOTPaHHUKE: CHUMMETPUsl NapajulelieluIesla, CHUMMETPUsS MPABWIbHBIX IPHU3M,
CUMMETpHUS PABUILHON TUPaMUJIbL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHaTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHAIPaBJICHHbIE M MPOTHUBOIIOJIOKHO HalpaBJ€HHbIE BEKTOPhL. PaBEHCTBO BEKTOPOB.
JIelicTBUSI ¢ BEKTOPAMHU: CIIO)KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXKEHUE
BEeKTOpa Ha uncio. CBOMCTBA ClIOKEHUSI BEKTOpoB. CBOMCTBA yMHOKEHHUs BeKTOpa Ha uucio. [loHstue
KOMIUIaHAapHbIE BEKTOpPbI. [Ipu3Hak koMIuiaHapHOCTH TpEX BeKTOpoB. lIlpaBmio mnapannenenunena.
Teopema 0 pa3’oXEHMH BEKTOpa MO TPEM HEKOMIUIaHapHbIM BekTopaM. [IpsmMoyrosibHass cucrema
KoopauHat B npocTtpaHcTtBe. Koopaunatsl Bektopa. CBsi3b MeXIy KOOpAWHATAMHM BEKTOpa U
KOOpJAMHATaMH TOYEK. YTOJI MEeXAy BeKTopaMH. CKalsipHOE ITPOU3BENECHNUE BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YITJYBJEHHBIA YPOBEHbB) HA YPOBHE CPEJJHEI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



1) rpaxaanckoe BocIUTaHUE:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMH OOYJArOIIerocsi Kak aKTHBHOIO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOTO OOIeCTBa, MPEACTABICHHE O MAaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NIUYHBIX CTPYKTYP, ABJICHUMN, IPOIIETyp I'PaKIaHCKOTO 0011eCTBA (BEIOOPHI, OIIPOCHI U PYroe), yMEHHE
B3aMMOJICHICTBOBATH C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTh POCCHICKON TPaXKIAHCKOH WACHTHYHOCTH, YBOKEHHS K MPOILJIOMY U
HACTOSIIIIEMY POCCUHWCKOM MATEMAaTHUKH, LIEHHOCTHOE OTHOUIEHHE K JOCTHIKEHHUSIM POCCHMCKUX
MAaTEMAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIbI, WCHOJIb30BAHUE ITHUX JOCTH)KEHUH B JAPYIHX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM PpOCCHHMCKOrO Hapoja, cGOpMHUpPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, dTUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTUUYECKHUM MPUMEHEHHEM JIOCTHKEHUW HAyKU U
JESITETHFHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUHUBOTO OyaYIIEro;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOUYas OSCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pelIeHNuH, pacCyKICHHH, BOCPUUMUYUBOCTh K MAaTEMATHYECKUM aCIIEKTaM Pa3InIHBIX
BHJIOB HUCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

chOpMUPOBAHHOCTh YMEHHUS TNPUMEHITh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax 370pOBOTO H
Oe3omacHOTO OOpa3a KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHA W OTAbIXa, PEryisipHas (u3nyeckas aKTHUBHOCTH), (pu3myeckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JEATENBHOCTHIO;

6) TpyaoBoOe BociuTaHME:

TOTOBHOCTh K TpYyAYy, OCO3HAaHHE IEHHOCTU TPYAOJIIOOMS, HHTEpEeC K pas3inyHbIM chepam
npodeccnoHabHOM eATeNbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U e€ MPUII0KEHUSIMH, YMEHHE COBEPILIATh
OCO3HAaHHBIH BbIOOp Oyaymieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE IIJIaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HWU,
TFOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU IPAKTUYECKUX 3a]]a4 MATEMaTUYECKO HAIPABICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTH AKOJIOTUYECKON KYJIbTYphl, IOHUMAHUE BIMSHUS COLUATBHO-IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIBbHON Ccpeibl, OCO3HaHHWE TJ00aIbHOrO XapakTepa
9KOJIOTHYECKUX MPOOJeM, OpPUEHTAlMs Ha IPUMEHEHHE MaTeMaTUYECKUX 3HAHWM JJIs peuieHus 3aaad B
obnacTu OKpyKarllel cpefpl, MIaHUPOBAHUE MOCTYIKOB M OLIEHKH WX BO3MOXKHBIX MOCIEACTBUN IS
OKpYXarollEel Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 00IIIeCTBEHHOU MTPAKTUKHU, TOHUMAaHUE MaTEeMaTHUYECKON HayKH Kak c)epbl 4eTTOBEUYECKON eI TeNbHOCTH,
3TanoB €€ pa3BUTHS M 3HAYUMOCTU JJIs PAa3BUTHUS LIMBUIM3ALMH, OBJIAJICHUE S3BIKOM MAaTEMATUKH U
MAaTeMaTHYECKOM KyJIbTYpOU KaK CpeICTBOM MO3HAHUS MHUpA, TOTOBHOCTh OCYLIECTBISATh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiicTBUS
Ba3oBble JJornueckue aeiicTBUA:



BBISIBIIAITh M XapaKT€PU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB, MOHSITHM,
OTHOIICHUH MEX]y MOHATUAMH, POPMYIUPOBATH OMPEACIICHHS TTOHITHI, YCTAHABIMBATD CYIIECTBEHHBIH
MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS U1 0000IIEHUS U CPaBHEHUS, KPUTEPUU MPOBOAUMOTO aHAIIN3A;

BOCIIPUHMMATh, (OopMyIHpoBaTb U  NPeoOpa3OBBIBATh  CYXKACHUS:  YTBEpAHUTENbHbIE U
OTpHILIATENIbHBIC, €IMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpPEUHs B (hakTax, JaHHBIX,
HAOJIONIEHUSAX M YTBEPXKACHUSAX, MpelaraTb KPUTEPUM IS BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUNI;

JeNlaTh  BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSTEIbHO J0KA3aTebCTBA MAaTEMaTUYECKUX YTBEPKIACHHM (IIpsiMble M OT
MIPOTUBHOI0), BBICTpanBaTh apryMEHTAlLMIO, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpaATh croco0 pemieHrus yd4eOHOHM 3amauM (CpaBHUBATh HECKOJBKO BAPUAHTOB pELICHMUS,
BbIOMpaTh HanOoJIee MOAXOASIMIMN ¢ YYETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarTejbCcKue 1eHCTBHA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIIECIOBATEIbCKHI HHCTPYMEHT ITO3HAHUS, (OPMYITHPOBATEH BOIIPOCHI,
¢duKkcHpyoIye MPOTUBOPEUYHE, MPOOIeMy, YCTaHABIMBATh HCKOMOE M JJaHHOE, (POpMHPOBATh THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHCE,

MIPOBOJIMTH CAMOCTOSTEIPHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIEAOBAHHE 10 YCTAHOBJICHUIO
O0COOEHHOCTEl MaTeMaTH4eCKOTo OOBEKTa, SIBJICHHUSA, IMPOIECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
00BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENIBHO  (pOpMyNnHpoBaTh 0000IIEHNS M BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, HWCCIIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pE3ylbTaTOB, BHIBOJIOB U
000011IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IpOIlecca, a TAaKXKE BBIIBUraTh MPEINOJOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH AePUIMTH HHGOPMAIUK, JaHHBIX, HECOOXOAUMBIX JIJIsl OTBETAa Ha BOIIPOC U YIS PEIICHUS
3a/1a4u;

BbIOMpATh MHGOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBAThH, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUAOB U (GOPM MPEICTABICHNUS;

CTPYKTYpUpPOBaTh HH(MOPMALINIO, MPEACTaBIATh €€ B pazNUYHbIX (OpMax, HILIIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENIBHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTHBHbBIE YHUBEpPcaibHbIe yueOHbIe elicTBUS

O60menue:

BOCIIPUHUMATH B (HOPMYIUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LIETSIMH OOIICHHS,
SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaxX, JaBaThb
TOSICHEHHMSI TI0 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBATh NMOJMyYSHHBIN PEe3ybTar;

B XOJIe 00CYXXJIEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY 0OCYX/IaeMOM TeMbI, TPOOJIEMBI, peraeMoit
3a/lauM, BBICKA3bIBATh WJCH, HAIICJICHHbIE Ha TIOWCK pEIIEHUs, COIMOCTABIATH CBOU CYXKIEHHUS C
CYXJCHUSMH JPYTUX YIACTHUKOB JUAIIOTA, OOHAPYKUBATh PA3IMUMe M CXOJCTBO MO3UIUH, B KOPPEKTHOM
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;



IIPEICTABIATh  PE3YNbTAaThl pPELICHUS 3aJaud, OKCIIEPUMEHTA, HCCIEIOBAaHUS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4E€TOM 3a/ad IPE3CHTAUH U 0COoOeHHOCTEH
ayJIUTOpUHU.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE el CTBUS

Camoopranu3anus:

COCTaBIIATh TUIAH, AITOPUTM PEIICHUS 3a/a49H, BBIOMPATh CIIOCO0 pEmIeHUs ¢ y4ETOM UMEIOITUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIUU.

CaMOKOHTPOJIb, IMOIMOHAILHBII HHTEJJIEKT:

BIIQJICTh HAaBBIKAMH TIO3HABATECILHOW pe(IeKCHr Kak OCO3HAHHSI COBEpIIACMBIX JICHCTBUU H
MBICIIUTEIBHBIX TIPOIECCOB, HMX PE3yJabTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3ylsibTaTa perieHusl MaTeMaTHIeCKON 3a/1a4H;

MIPEIBHJIETh TPYTHOCTH, KOTOPBIC MOTYT BOHUKHYTH IPH PEIICHUH 33]]a91, BHOCHTh KOPPEKTHUBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIECTB, TAHHBIX, HAMICHHBIX OIMMHNOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHEC PE3yJIbTAaTa IEIM U YCIOBHUSAM, OOBSICHITh MPUYHHBI JTOCTHIKCHUS WIIH
HEJOCTHKCHHSI PE3yJIbTATOB JCITSILHOCTH, HAXOIUThH OITUOKY, aBaTh OICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MMOHUMATh U HMCIIOJIH30BaTh MPEHMYIIECTBA KOMAHJHON W WHIAWBHIYaIbHON PabOTHI TIPH PEIICHUH
y4eOHBIX 33J1a4, MPUHUMATH 1eJIb COBMECTHOM JICATSIIBHOCTH, TUNIAHUPOBATh OPTraHU3aIlUI0 COBMECTHOMN
paboTHI, pacipeiesaTh BUIBI pa0d0T, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U pe3ysIbTaT paboThl, 000011aTh
MHEHUS HECKOJIKHUX JIIO/ICH;

y4acTBOBATH B TPYIIOBBIX (hopMax padoThl (00CYXICHUs, 0OMEH MHEHHM, «MO3TOBBIC IITYPMBD» U
WHBIE), BBIIIOJHATH CBOIO YaCTh pabOThI M KOOPAWHUPOBATH CBOU JEUCTBUS C APYTUMH YICHAMU KOMaH/IbI,
OIICHUBATh KaYeCTBO CBOETO BKJIaa B OOIIUI MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU
B3aMOJIEHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K konity 10 kiacca oOydaromuiicss HAyquTCs:

e CBOOOJHO OINEPUPOBaTH OCHOBHBIMH MOHSTHUSAMU CTEPEOMETPUM IMpU pPEIICHUU 3a1ad |
MIPOBEJICHUN MaTEeMaTUYECKIX PACCYKICHUI;

® [PUMEHSATh AKCMOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3a/1aY;

e iaccuuIUpPOBATh B3aUMHOE pACMOJIOKEHHE TMPSMBIX B TMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OTEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY MPSIMBIMHU
B IIPOCTPAHCTBE, MEXKIY MPSIMOM U MIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;

e CBOOOJHO paclo3HaBaThb OCHOBHBIE BHUABl MHOTOTPAaHHUKOB  (MIpU3Ma, MHUPaMHJA,
MPSIMOYTOJIBHBIN TapasuieNenune, Kyo0);

e iaccupuUIUPOBATh MHOTOTPAHHUKH, BBIOMpPAsi OCHOBAHUS I KIACCHU(PUKAIUY;

e CBOOOJIHO ONIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOT'PAHHUKOB ITIOCKOCTbIO;

® BBINOJIHATH TapajuieIbHOE, IEHTPATbHOE M OPTOTOHAIBHOE TMPOCKTHUpOBaHUE Quryp Ha
TJIOCKOCTh, BBITIOJIHATH N300pakeHus PUryp Ha MIOCKOCTH;

® CTPOUTH CEYEHUS MHOTOIPAHHUKOB Pa3IM4YHBIMU METOJAaMU, BBINOJIHATH (BBIHOCHBIE) MIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y;



BBIYHCIISTE IJIOMAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma, MHpPaMUa), T€OMETPHICCKUX
TEJ ¢ IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OMNEPHPOBATH MOHATHIMHU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP, OChb U IUIOCKOCTh
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CUMMETPHUU (DUTYPHI;

CBOOOJHO OTEPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM M KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHATE JACUCTBHS HAJl BEKTOPAMU;

pemiath 3amadd  Ha  JIOKA3aTeIhCTBO MATEMATHYECKUX OTHOIICHHWH W HAXOXKICHHE
TCOMETPUYCCKHUX BEJIMIMH, TPUMECHSISI U3BECTHBIE METO/IbI TP PEIIICHUN MAaTEeMaTHICCKUX 3a7a4
MTOBBIIIIEHHOTO U BEICOKOTO YPOBHSI CJIOKHOCTH;

MIPUMEHSTH MPOCTEHUIITHE TIPOTPAMMHBIC CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI
MIPY PEIICHUH CTEPEOMETPUICCKUX 33]1aY,

W3BJICKATh, TPEOOpPa3OBhIBATh W WHTEPIPETHPOBATH HWHEOOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHYCCKUX (PUTypax, MPeJACTaBICHHYIO Ha YePTEKaX H PUCYHKAX;

MPUMEHSTHh IIOJIyYCHHBIC 3HAHWS Ha TPAKTUKE: CPABHWBATh W aHAIU3UPOBATH pPEabHBIC
CUTYaIluu, MPUMCHSITh W3ydCHHBIC TOHSATHS B TPOIECCEe TIOMCKA PEHICHHS MaTeMaTHYECKU
cOpMYITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEalbHbIC CUTYallMM Ha S3BIKE T'€OMETPHH,
HCCIIeIOBATh IOCTPOCHHBIC MOJICIA C WCIIOJIb30BAHHEM T'€OMETPHUYSCKUX MOHATHH U TEOpeM,
ammaparta anreOpbl, peraTh IPaKTHISCKUE 3a/1a49H, CBSI3aHHBIC C HAX0XKICHUEM IeOMETPUICCKIX
BEJIUYHH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHS TEOMETPHUH KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

TOKa3bIBaTh T€OMETPUYCCKUE YTBEPKIACHUS;

MPUMEHSTh TEOMETPHUECKHIE (PaKThI IJIs1 PEIICHHS CTEPEOMETPHUSCKUX 33124, PEIOIararinx
HECKOJIPKO IIaroB PEIIeHUs, €CJI YCIOBUS MPUMEHEHHS 3a/1aHbI B SIBHOW M HESIBHOU (opme;
pemaTh 3agadyd  Ha  JIOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHWA ¥  HaXOXICHUE
TC€OMETPUIECKUX BEITHUYHH;

MPUMEHSTh IPOTPAMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUU
CTEPEOMETPUYCCKUX 3a]1ad;

MPUMEHSATh IOJIyYCHHbIC 3HAHUS Ha TPAKTHUKE: CPaBHHBATh, AHAIM3UPOBATh W OICHUBATH
peanbHbIC CUTYAIlMH, IIPUMCHATh U3Y4EHHbBIC MMOHATHUS, TEOPEMBI, CBOMCTBA B MPOIIECCE MMOUCKA
peleHusl MaTeMaTHIeCKu c(HOpMYyITHPOBAHHOM NIPOOIEMBI, MOJCTHUPOBATh PEATbHBIC CUTYAIHH
Ha sI3bIKE TEOMETPHUH, UCCIIEJOBATh TIOCTPOCHHBIC MOJICIH C UCIIOJIh30BAHUEM T'€OM ETPUUCCKUX
MOHATUH M TEOpeM, ammapara aiareOpbl, peliaTh NPAKTHYECKHE 3aJadd, CBS3aHHBIC C
HAXO0XXJICHHEM T'€OMETPHUYCCKIX BEIINYHH;

UMETh MPEICTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTABHOW YacCTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

enesbie npuoputersl Bocnutanus 1iass COO:
co3/1aHue OJIArONPUATHBIX YCIOBUH IS TPUOOPETEHHS IIKOIbHIUKAMHU OTIBITA OCYIIECTBICHHUS COLUAEHO
3HAYUMBIX A€l

1. ombIT nen, HanpaBJIEHHBIX Ha 3a00Ty O CBOEH CEMbE, POJHBIX U OIM3KUX;
2. TPYJIOBOM OIIBIT, ONBIT YYaCTHS B POU3BOJICTBEHHON MPAKTHKE;
3. OMBIT JeJl, HAmpaBJICHHBIX Ha MOJb3y CBOEMY POIHOMY TOPOAY HIIM Celly, CTpaHe B IEJIOM, OIIBIT
JeSITENIbHOTO BBIPAXKEHUSI COOCTBEHHOM Ipa’kJaHCKOW MO3ULINHY;
OTIBIT PUPOJOOXPAHHBIX JIET;
OTIBIT Pa3peIIeHNs] BOSHUKAIOIINX KOHQIMKTHBIX CUTYallUH B LIKOJIE, JOMA WM Ha YIIULIE;
. OTBIT CaMOCTOSITEJILHOTO MPUOOPETEHUsI HOBBIX 3HAHUH, MPOBEIECHUS HAYYHBIX MCCIEAOBAHHM, OMBIT
MPOEKTHOM ACSATEIbHOCTH;
7. ONBIT W3YYEHHUS, 3alIUTHl U BOCCTAHOBIIEHUS KYJIbTYPHOI'O HAclEeAMs YEJIOBEYECTBA, OMBIT CO3JaHUS
COOCTBEHHBIX IPOU3BECHUIN KYIbTYpPBI, OMBIT TBOPUECKOTO CAMOBBIPAKEHUS;
8. ombIT BegeHus 370poBOrO 00pasa KU3HHU U 3a00THI O 3/I0POBHE APYTHX JIOACH;
9. OmBIT OKa3aHMS TIOMOMIM OKPYXAFOIIUM, 3a00Thl O MAJBIIIAX U MOKWIBIX JIIOISX, BOJOHTEPCKHMA
OTIBIT;
10. omBIT caMOINO3HAHWS H CaMOAHAIW3a, OMBIT CONHAIFHO MPUEMIIEMOTO CAMOBBIPQKCHUS H
caMopeaIn3alyy.
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Jara
H3YYeHU S

Jdomamnee
3aJaHue

OcHoBHbI€E IpaBUIIa U300paKEHNS HA PUCYHKE
IJIOCKOCTH, MApaJJIENIbHBIX IPSIMBIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka

01.09

1.6,1.8

[ToHsTHA cTEpeOMETPHUM: TOUKA, TPSAMAs], TUIOCKOCTb,
npoctpancTBo. OCHOBHBIC MPABUIIA U300paKCHUS HA
PUCYHKE IIIIOCKOCTH, MapajICIIbHBIX IPAMBIX
(0Tpe3KoB), cepeIuHbI OTpe3Ka

03.09

1.13,1.15,1.18, 1.20,
1.22

[TonsTHs: nepecekaronuecs IOCKOCTH,
nepeceKarouecs npsmasi 1 mIoCKOCTh;
MOJIYIPOCTPAHCTBO

04.09

2.5,2.8

[TonsTHs: mepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

08.09

2.15,2.18

MHororpaHHUKH, H300pa)keHUe MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUIYp, HECYILECTBYIOLIUX
00BEKTOB

10.09

2.20,2.23

MHororpaHHuKH, H300paKEHHUE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYILIECTBYIOIINX
00BEKTOB

11.09

3.4,3.6

AKXCHUOMEI CTEPCOMETPHUH U IIEPBEIC CIICACTBUA U3 HUX

15.09

3.8,3.10, 3.11, 3.13,
3.15

AKXCHUOMEI CTEPCOMECTPHHU U IIEPBBIC CIICACTBUA U3 HUX

17.09

3.18,3.20, 3.23

AKXCHUOMEI CTCPCOMECTPHHU U IIECPBEIC CIICACTBUSA U3 HUX.
CnocoObl 3aJIlaHus IIPAMBIX U IUIOCKOCTEH B
IIpOCTPaHCTBC. O003HaueHus IpsAMBIX U IUIOCKOCTEH

18.09

3.29

10

N3o0paxkeHue ceyeHuit mupamMuabl, Kyoa v Mpu3Msl,
KOTOpBIE MPOXOIAT uepe3 ux péopa. M3o0pakenue
MepeceyeH sl MOTYYCHHBIX MIJIOCKOCTEH.
PackpammnBanue mocTpoeHHBIX CEYCHHUH pa3HBIMU
[[BETaMU

22.09

3.34,3.38

11

N300pakeHne ceueHU MMpaMu/Ibl, Ky0a ¥ IPU3MBI,
KOTOpBIE MPOXOJAT uepe3 ux péopa. M3o0paxenue
nepecedeHus MOTyYeHHBIX TNIOCKOCTEH.
PackpammBanne OCTPOSHHBIX CEUYECHHUI Pa3HBIMU
[[BETaMH

24.09

4.4,4.7,4.10

12

N300paxkeHne ceueHnit MpaMuibl, Kyoa M MPHU3MBI,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3o0paxenue
NepecevdeHus MOTyYeHHBIX TNIOCKOCTEH.

25.09

4.22,4.24,4.27




PackpammnBaHue NOCTPOCHHBIX CEYEHUN pa3HBIMU
LIBETaMH

13

N300pakenue ceueHuit mupaMusl, Kyoa v IpU3Msl,
KOTOpBIE MPOXOJIAT yepe3 ux péopa. M3obpaxkenue
MepeCceyeHMs MOJTYYCHHBIX MIOCKOCTEH.
PackpammrBanue NOCTpOCHHBIX CEYEHUN pa3HbIMU
IBETaMu

29.09

5.3,5.7

14

Mertoa cnenoB Ui HOCTPOSHUS CEUEHUI

01.10

5.10,5.12,5.14

15

Merton crenoB A noctpoenus ceuenuii. CBoiicTBa
IIEPECEYECHHU M IPSIMBIX U TUIOCKOCTEN

02.10

5.20,5.22,5.24

16

Mertop creoB i MOCTpoeHus ceueHuit. CBoicTBa
MIEPECEUECHN M MPSIMBIX U TUIOCKOCTEN

06.10

5.31,5.33,5.37

17

[TocTpoenue ceuenuii B mupamuie, Kyoe no Tpém
ToukaM Ha p&€opax. Co3/laHre BHIHOCHBIX YepTEXKEN 1
3aMnMch M1aroB NOCTPOEHUS

08.10

5.42,5.44,5.47

18

[TocTpoenue ceuenuii B nmupamue, Kyoe mo Tpém
ToukaM Ha p&€opax. Co3/iaHre BBIHOCHBIX YepTEXKEN 1
3aMMch H1aroB NOCTPOEHUS

09.10

6.4,6.6

19

[TocTpoenue ceuenuii B mupamujie, Kyoe mo Tpém
ToukaMm Ha p&€opax. Co3iaHre BHIHOCHBIX YepTEXKEN 1
3aMMch H1aroB MOCTPOEHUS

13.10

6.9,6.11, 6.13,6.17

20

[TocTpoenune ceuenuii B mupamu/ie, Kyoe mo Tpém
ToukaMm Ha p&€Opax. Co3iaHre BBIHOCHBIX YepTEXKEN 1
3aMMch M1aroB MOCTPOEHUs

15.10

6.19,6.21, 6.23

21

[ToBTOopenue mnanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX 0Tpe3kax. [logodue
TPEYroJbHUKOB

16.10

6.37,6.39, 6.41, 6.43

22

[ToBTopenue mnanumerpun: Teopema Menenas.
Pacyetsl B ceueHHAX Ha BBIHOCHBIX YepTexax. Mcropus
pa3BUTHUS IJIAHUMETPUH U CTEPEOMETPUN

20.10

7.2,7.9

23

KonTpoabHasi padora " AKCHOMBI CTEPeOMETPHUM.
Ceuenusn"

22.10

7.12,7.14,7.16

24

B3aumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.
CkpemuBarorniuecs npsmeie. [Ipusnaku
CKpelMBaImuxcs npsamMbix. [lapasiensHbie npsiMbie B
MIPOCTPAHCTBE

23.10

7.19,7.22

25

Teopema o cymecTBOBaHMM U €AMHCTBEHHOCTH NIPSIMOU
NapajuleJIbHON JAHHOU MPSMOM, IPOXOIAIIEN Yepes

TOYKY IPOCTPAHCTBA U HE JIeKaliel Ha TaHHOU HpHMOfI.

Jlemma o NEepeCCUCHNU MapaAJJICIBbHBIX ITPAMBIX
IIIIOCKOCTBIO

05.11

8.2,8.5

26

[TapamtensHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
NapajuleIbHbIX NMPSAMBIX. Teopema 0 CKpelUBarOIIMUXCs
IIPSIMBIX

06.11

8.10, 8.13, 8.15




27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA
napajuieJIbHOTO TPOeKTUpoBaHus. M300paxenue
pasHbIX (GUTYP B MApAIICIBHON POESKIIUU

10.11

8.21,8.24

28

[leHTpanbHas MpoeKuus. YTOJ C COHAIIPABICHHBIMU
CTOPOHAaMH. YTOJ MEXAY IPSIMbIMU

12.11

8.27,8.29

29

3ajauu Ha JOKa3aTeabCTBO U UCCIIEI0BAHKE, CBI3aHHbIE
C pacIoJIOKEHUEM IPSIMBIX B IPOCTPAHCTBE

13.11

9.3,9.5

30

[ToHsTHA: NapaJUIETBHOCTD NPSIMOM U TNIOCKOCTH B
npocrtpancTse. [Ipu3Hak napajyienbHOCTH MPSIMON U
mockocTH. CBOMCTBA MapaIeNbHOCTH MPSIMOU 1
IUIOCKOCTH

17.11

9.7,9.9,9.11,9.13

31

I'eoMeTprueckue 3a1a4i Ha BBIYUCIIEHUE U
JI0KAa3aTeNIbCTBO, CBSI3aHHBIE C MTAPAUIEIBHOCTHIO
MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE

19.11

9.17,9.18,9.20

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEKE U NMapaJLIEIBbHOTO APYTOU MPSIMOM.
Pacuér oTHOIIEHNI

20.11

10.5, 10.9

33

Hapannem)Haﬂ MpOCKUHA, IPUMECHCHUC JJId IIOCTPOCHUA
ceveHuil Kkyda u nmapautenenumnena. CBoncTa
napajuiesienume/a 1 Ipu3Mbl

24.11

10.11, 10.13, 10.15

34

[TapamnensHble iockocTh. [Ipu3HAKK NapAIIENBHOCTH
JIBYX TJIOCKOCTEM

26.11

10.22,10.27, 10.29

35

Teopema o mapanenbHOCTH U €IUHCTBEHHOCTH
TIJIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKY, He
MPUHAJISKAITYIO JAHHOW IIOCKOCTH U CJICJICTBUSI U3
Hee

27.11

10.33, 10.36, 10.38

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUSI TIPH
MEPECEUYCHHH JIBYX MapaJlICIbHBIX TNIOCKOCTEH TpeThe

01.12

10.40, 10.45, 10.47

37

CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
MapajuIeNbHBIX IPSIMbIX, 3aKIIOUEHHBIX MEXTY
napayuieNbHBIMU IIOCKOCTSAMU; O IepeceueHU N MpsMoit
C IBYMS MapaJuIeIbHBIMH IJIOCKOCTSMU

03.12

11.4,11.6

38

[ToBTopenue: Teopema [ludaropa Ha nmaockoctu

04.12

11.8,11.14

39

HOBTOpeHI/IGZ TPUTOHOMETPUS IPAMOYT'OJIbHOT'O
TPCYIroJIbHUKA

08.12

11.17,11.19, 11.21,
11.25

40

CsolicTBa KY6a U IpAMOYT'OJIBHOT'O ITapaJlICJICIIUIICIa

10.12

11.31,11.33,11.35

41

Brrunciaenue qiuH OTPE3KOB B Ky6e U IPpAMOYT'OJIbBHOM
napaJiieJICuIcac

11.12

11.42,11.45, 11.47

42

HepHeHI[I/IKyJ'IHpHOCTB HpHMOﬁ " INJIOCKOCTH. HpI/ISHaK
NEPpINCHAUKYIAPHOCTU HpHMOﬁ " IMJIOCKOCTH

15.12

12.3,12.7,12.9

43

HepHeHI[I/IKyJ'IHpHOCTB HpHMOﬁ " INJIOCKOCTH. HpI/ISHaK
NEPpNCHAUKYIAPHOCTU HpHMOﬁ " IJIOCKOCTH

17.12

12.11,12.13, 12.15




TeopeMa 0 CylIECTBOBAHUU U €AUHCTBEHHOCTH MPAMOI,

44 MIPOXOALIEH yepe3 TOUKY IPOCTpaHCTBA U 18.12 12.19,12.21
MEePIEHIUKYIISIPHON K TJIOCKOCTH
IInockocTH ¥ epHeHAUKYJISIPHBIE UM MPSIMBIC B

45 p JHKYJIAD p 22.12 12.24,12.28
MHOTOTpaHHUKAX
IInockocTu ¥ epHeHAUKYJISIPHBIE UM MPSIMBIE B

46 PHCHIHKYIAP p 24.12 12.30,12.34
MHOTOTpaHHUKAX
Ilepnennukynsap u HakiionHas. Iloctpoenne

47 PHCHMKYISP P 25.12 11.4,11.8
MEePIEHIUKYIISIPa U3 TOUKH Ha MPAMYIO

48 [Tepnienaukynsap u HaknonHas. [locrpoenue 2917 11.10,11.12, 11.14,
NEepHEeHAUKYIIIpa U3 TOUYKU HA IPSIMYIO ' 11.18
Teopema o TpéX nepneHaUKyIIpax (IpsiMas 1

49 p Péx meprienuKyApax (1p 12.01 12.7,12.9
oOpartHast)
Teopema o TpEX nepneHauKyIIpax (mpsiMas 1

50 p p PTICH/MKYIApaX (11p 14.01 12.11,12.13, 12.15
oOpartHast)

o1 YT0J1 MEX Iy CKPEIIUBAOIIMMUCS MTPSIMBIMHU 15.01 13.4,13.8,13.12
ITonck mepneHaUKYISIPHBIX IPSAMBIX C ITOMOIIBIO

52 PHCHAKYIAD pAn . 19.01 14.3,14.5
MePIEHNKYIISIPHBIX IIOCKOCTEN

53 OpToroHaibHOE IPOECKTUPOBAHUE 21.01 14.7,14.11, 14.16

54 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, MPaBUILHOM 2201 14.20, 14.22, 14.24,
MHUPAMUBI C TOMOILBIO OPTOTOHAILHOW MPOEKIUU ’ 14.26
ITocTpoenue ceueHuii Kyda, IprU3MBI, IPaBHJILHOM

55 p y P P 26.01 14.30, 14.35, 14.37
MHUPAMUBI C TOMOILBIO OPTOTOHAILHON MPOEKIUU

56 CumMeTpus B MPOCTPAHCTBE OTHOCUTEIBHO TJIOCKOCTH. 28.01 14.40, 14.42, 14.45,
[lmockocTn cMMMETpU B MHOTOTpaHHUKaX ' 14.47,14.50
IIpn3Hak mepreHauKyIIPHOCTH IPSIMOU U IIJI0CKOCTH

57 p PHCHAMKYIAD p 29.01 15.4,15.7
Kak CJICJICTBUE CUMMETPUU

58 [IpaBunbHbIC MHOTOTPpaHHUKH. Pacdy€éT paccTosiHuii OT 02.02 15.9, 15.11, 15.13,
TOYKHM JI0 INIOCKOCTH ' 15.15

59 [IpaBunbHbIC MHOTOTPpaHHUKH. PacdyéT paccTosiHuii OT 04.02 15.19, 15.21, 15.23,
TOYKM JI0 IIJIOCKOCTH ' 15.25
Cr1oco0BbI OIYCTUTH MEPIEHIUKYIAPHI; CHMMETPHUS

60 Y PHCHMKYIIPBL pH, 05.02 15.32,15.37, 15.39
CIBUT TOYKH MO HapajuieIbHON MPAMOi
CaBur 1o HenapajiIeILHOHN MPSIMOM, U3MEHEHNE

61 A fenap p 09.02 15.43, 15.45, 15.47
paccTosiHui
KontpoanHast padoTa '""B3anMHoe pacrojio:keHne

62 P pabora pactio. 11.02 16.6,16.28
NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
[ToBTOpEHME: yroya Mexay NPSIMbIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPHUS B IPOM3BOJIbHOM TPEYT'OJIbHUKE, 12.02 16.10, 16.12, 16.14
TeopeMa KOCUHYCOB
IToBTOpEHME: YrOa MEXKIY CKPEIINBAOIITMMUCS

64 p T /1Y CKPETHHBATON 16.02 16.16, 16.19, 16.21
MPSIMBIMU B MPOCTPAHCTBE
I'eoMeTpuueckre MeTOAbI BEIYMCICHUS yIIa MEX

65 P A yr Y 18.02 17.3,17.5

MMpsAMBIMHA B MHOTOT'PAHHUKAX




JIByrpanHblii yroj. CBOMCTBO JIMHENHBIX YIJIOB

66 19.02 17.8,17.10
JBYTPAHHOTO yria
[lepnenukynspHsie maockoctu. CBOCTBA B3aUMHO

67 o 25.02 17.17,17.19, 17.25
MEePHEHUKYIISPHBIX IJTIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH IIOCKOCTEH; Teopema o

68 MIPSIMOM TIEPECEUCHHMSI IBYX TUIOCKOCTEH 26.02 18.3,18.6
MEePIEHIUKYIISIPHBIX TPEThEH MIOCKOCTH
[IpsaMoOyroabHBIN Napajieaenuier;, Ky0, H3MEpEHHUS,

69 P . T P b 1Y P 02.03 18.8, 18.11
CBOMCTBA MPAMOYTOJIBHOTO MapajuiesienuIieia
TeopeMa 0 quaroHaIu NpsIMOYrOJIbLHOTO

70 P g P r .. 04.03 19.5, 19.7
MapajieenuIeia u CIeICTBUE U3 Hee
CrepeomeTpuiecKue U MIPUKJIaHbIC 3a/1a4H, CBSA3aHHBIC

71 PEOMETP prIial A, 05.03 19.13,19.16, 19.18
CO B3aMMHBIM PACIIOJIOKEHUEM TIPSIMBIX U IJIOCKOCTH
[ToBTOpEHME: CKpENIUBAIOIINUECS MPSMBIE,

72 napajuieJIbHBIE IITIOCKOCTH B CTaHAAPTHBIX 11.03 19.24, 19.26, 19.28
MHOTOTpaHHUKAX
[Tapa mapannenpbHBIX TIIOCKOCTEH Ha CKPEIIUBAIOIITUXCS

73 NPSAMBIX, PACCTOSTHUE MEXKAY CKPEIHUBAIOIINMHUCS 12.03 19.34, 19.37, 19.39
MPSIMBIMHU B TIPOCTBIX CUTYaITHIX
PaccrosiHmEe OT TOUKH 10 TUIOCKOCTH, PACCTOSIHHE OT

74 . 16.03 19.42,19.44
MPSIMOM JI0 TIFIOCKOCTH
Brruncnenue paccTosHUM MEX Ty CKpEIUBAIOIIUMUCS

75 P ALy CRpETHHBAIom 18.03 20.2,20.6
MPSIMBIMHU € IOMOIIBIO NEPIEHAUKYISIPHON MIIOCKOCTH
TpéxrpanHblil yroJi, HpaBEHCTBA JJI TPEXTPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopemMbl KOCHHYCOB U 19.03 20.9,20.11,20.14
CUHYCOB JIJIsl TPEXTPAHHOTO YIJIa
DOneMeHThI C(hepruueCKO T€OMETPUH: T€0AE3NUECKHE

77 Gep P A 23.03 20.16, 20.18, 20.20
JIMHUY Ha 3eMJie

78 KonTposabHas padora "YrJibl H paccTossHus" 25.03 20.25,20.27,20.24
CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0

79 | 26.03 21.2,21.4
3JIEMEHTHI

80 ITupamuna. Buael nupamun. [IpaBunsHas nupamuga 06.04 21.7,21.9,21.11

81 [Ipusma. [Ipsmas u HakinoHHas npusMsl. [IpaBubHas 08.04 21.28,21.30, 21.32,
npusma ' 21.36
[Ipsimoit mapasienenumnesn, IpsMOYroJbHbINA

82 P P Ao HPAMOYT 09.04 21.42,21.44, 21.47
napajuiefnienumnesa, Kyo

83 Brinykiieie MHOrorpanHuku. Teopema Oitniepa 13.04 21.49,21.52
Brinykneie MHOrorpannuku. Teopema Diinepa.

84 it P P P 15.04 22.2,22.4,22.6
[IpaBunbHbBIE ¥ TOTYNIPABUIIbHBIE MHOTOTPAaHHUKH

22.8,22.10,22.12

85 " " 16.04 ’ ’ ’
KonTposabHnas padora "MHOrorpaHHuKH 22.14, 22.16

86 IToHATHE BEKTOpA HA IIJIOCKOCTH U B IIPOCTPAHCTBE 20.04 23.2,23.4

87 CymMMa BEKTOpOB 22.04 23.7,23.9,23.12

88 Pa3nocTh BekTOpOB 23.04 23.14,23.17,23.19




89 [TpaBwiio napamienenumena 27.04 23.21,23.27
3afjaHue Ha
90 YMHOKEHHE BEKTOPa Ha YHCIIO 29.04 A
KapTo4Kax
91 Paznosxxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE 30.04 3afaHue Ha
JIEXKAIIUX B OHOM IIOCKOCTH ' KapTouKax
3afjaHue Ha
92 CkansipHO€ MPOU3BEICHNE 04.05 A
KapTO4YKax
3afaHue Ha
93 Brruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 06.05 A
KapTO4YKax
o 3afjaHue Ha
94 [Ipocrenmue 3aga4n ¢ BEKTOPAMHU 07.05 a
KapTouKax
o 3afaHue Ha
95 [Ipocrenmue 3aga4n ¢ BEKTOPAMHU 13.05 A
KapTouKax
o 3afaHue Ha
96 [IpocTeiimme 3aqauu ¢ BEKTOpaMu 14.05 A
KapTouKax
o 3afaHue Ha
97 [Ipocreimue 3aga4n ¢ BEKTOPAMH 18.05 A
KapTouKax
. 3afaHun U3 TecTos
98 O06o00mmeHne u cucTeMaTru3aIus 3HaHUK 20.05 Erg
. 3aAaHuA 13 TecToB
99 O06o00mmeHne 1 cucTeMaTru3alus 3HaHAN 21.05 EI’Q
3afaHue Ha
100 HToroBasi KOHTpoOILHAsI padoTa(24) 25.05 A
KapTouKax
100

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Mepsnsk A.I'. [Tononckuii B.B. u ap. I'eometpust. 10 kimacesl. «Benrana-I"pady», 2020 YrinyOneHHbit
YpPOBEHb

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

- Yuebnuk. 10 kmaccel. Aemopur: Mepansk A.I'. [lononckuii B.B. u ap. 'eomeTpust. 10 kimaccer.
«Benrana-I'pad», 2020 YrmyOneHHbIH ypOBEHD

- CamocTosiTeNnbHBIE 1 KOHTPOJIbHBIE paboThl. Mepainsk A.I'. TTomonckwuii B.B. u np. I'eomerpus. 10
kiaccel. «Benrana-I'pad», 2020 YrinyOneHHblid ypOBeHb

-IToypounsie pa3zpaboTku no reomerpuu B.A. SpoBenko( muddepeHninpoBaHHbIi YPOBEHB)

- Meroanueckoe nocobue no reomerpun A.I'. Mepznsk «Benrtana-I"pad» 2020

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— www.alleng.ru/edu/mathl.htm - k ypoky MaTemMaTHKu

— comp-science.narod.ru/didakt.html - nunakTHueckre maTepuasi,

— InternetUrok.ru - Bugeoypoku;

— http//www.allmath.ru-scs matemaruka;

— http //www.matem.hl.ru — maremaruka on-line;

— DnekrponHas oubimmoreka «2000 3amxa4y o matemaruke». Anredpa 7-9 xkinaccel. CDROM,;

— T'eomerpus 10-11. CoBpemenHbIit yaueOHO-MeToquueckuii komrieke. CD-ROM;

— Enunas xomnexmust L{OP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document;
Hamster Fress Arc

— http://mathem.hl.ru — matemaruka on-line;

— http://www.exponenta.ru - o6pa3zoBaTeabHBII MATEMAaTHYECKHUI CANT;

— «OnexrponnHas 6mbmuoreka 2000 mo maremaruke», CD-ROM,;

— www.mathvaz.ru/index.php - Jlocke yauTenss MaTeMaTHKH.

- https://fipi.ru/navigator-podgotovki/navigator-ege
alexlarin.net - kaxxayro Helear0 MyOIUKYIOTCS KaueCTBEHHbIE TPOOHUKH. Mathus.ru - MmuaOrO
HY)XHO# Teopuu + usuka + 3a1a4u OJTUMITHAI.
ege.sdamgia.ru - aydriuii OHIAHH-TPEHAXKEP C PEIICHUIMU 3aaHUM.
yandex.ru/tutor/ - SIumexc.PeneTutop - TpPEHUPOBOYHBIC BAPHAHTHI OHJIAMH.
alleng.org/edu/math3.htm - kuuru 8 pdf popmare.
berdov.com/ege/ - xoporiue MPOOHUKH, MHOI'O HECTAHIAPTHBIX M CIIOKHBIX 3aaHuUM.
4ege.ru/video-matematika/50912... - BumeoKypc ¢ Teopueii U MPaKTUKOM.


http://alexlarin.net/
http://mathus.ru/
https://ege.sdamgia.ru/
https://yandex.ru/tutor/
http://alleng.org/edu/math3.htm
https://www.berdov.com/ege/
https://4ege.ru/video-matematika/50912-videouroki-po-matematike.html




