MynununanasHoe 010pkeTHOE 00111e00pa3oBaTesibHOe yupexkieHne «I MMHa3ust IMEHU
I'epost Coserckoro Coro3a MBana MuxaitnoBuya MakaperkoBay ¢. OJIbroBka
JIoOpHHCKOTO0 MYHHIIMITATTFHOTO paiioHa Jlunenkoi odnactu

Paccmotpena na MO yuwnreneit YTBepkeHa B cOCTaBe
MaTeMaTHKH, pu3uKH, HHPOPMATHKH OOII COO rumuazuu
[Tpotokoun Nel ot 28.08.2023r. npukazoMm Ne221 ot 31.08. 2023r.

Paboyas nporpamMmma
0 y4€OHOMY MPEAMETY
«I'eomeTpus
st 10-11 knaccoB

CocraBrneHa:

YUUTENIEM MAaTeMaTUKU

BBICHIEHN KaTeropun

Jly3zanosoit O.H.

Ha ocHoBe ®I'OC COO ot 17.05.2012r. Ne413
c u3M. ot 12.08.2022r. Ne732,

@OIT COO or 18.05.2023 Ne371.

2023 rox,



1. IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [TIPEJIMETA
«TEOMETPUS»

JInyHOCTHBIE pE3yNbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTPAMMBbI Y4EOHOro TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pasxxtaHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO  TPAXKAAHCKOM  MO3UIMU  oOydaromierocs  Kak
aKTUBHOTO M OTBETCTBEHHOT'O 4JI€Ha POCCHUUCKOr0 OOIIECTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKIMUSIMY ¥ HA3HAYCHUEM.

[TatproTryeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IpakAaHCKOW UJICHTUYHOCTH, YBAKCHUS
K IPOIILJIOMY U HACTOSIIEMY POCCUICKONW MaTEMaTUKH, [ICHHOCTHBIM OTHOIIICHUEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIbI, K HCMOJb30BAHUIO 3THX JOCTHKEHUM B APYrMX HAayKaX, TEXHOJIOTHSX,
chepax YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OymYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHUpPY, BKJIIOYAsh ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

DOU3NYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHSTh MaTEMaTUUECKHUE 3HAHUS B
WHTEpecax 30poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHHS, pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:
TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C



MaTEMaTUKOW W €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCTTUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYphl, MOHUMAaHUEM BIUSHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJIHON W COIMATBLHON
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX IMpoO0ieM;
OpUCHTAIMEH Ha MPUMEHCHHE MaTEeMaTHUSCKUX 3HAHWHA U1 PEIIeHUS 3aaa4 B
00JaCTH  OKpY)KAIOMICH Ccpepl, ITUTAHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATeIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

MeranpeaMeTHbIE PE3YIIbTATHI

MeTtanpeaMeTHbIE pPe3yNbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO IMpeaMeTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCATbHOIMU — KOMMYHUKAMUBHLIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYHuBepcaibHble  [O3HABAaTENbHbIE  JEHCTBHUS,  OOECHEYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHMBHBIX MPOIECCOB oOOydaromuxcs (OCBOCHHUE
METOJIOB  TO3HAHUSA  OKPYXKAIOIIET0  MHpa; NPUMEHEHUE  JIOTHYECKHX,
WCCJIEIOBATENLCKUX OTIEpaIlHii, yMEHUHN paboTaTh ¢ HHGOPMAIIHEH ).

bazoBrie JorHYeCcKUE ICHUCTBUS:

e BBISBIIITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHICCKUX
OOBEKTOB, TIOHSTHI, OTHOIICHWUH MEXIy TMOHATUSAMU, (HOPMYITUPOBATH
OTIpeJICIICHHS TIOHATUN; YCTAaHABIMBATh CYIECTBEHHBIN MPU3HAK KiaccU(]UKaIuy,
OCHOBaHWsI /iJ1s1 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCHPHUHHUMATH, (HOPMYIHpPOBaTH U MPEOOPa3OBBIBATH  CYKICHUS:
yTBEpUTENbHbIC U OTPUIATENIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,



e BBISBJSITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTuBOpedrs B (paKTax, MaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSAX; IMpEaiaraTh
KPUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHUBOPEUHIA;

e JleJIaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKITIOUEHHI M0 aHAJIOTHH;

e MPOBOAWTH  CAMOCTOATEIHLHO  JOKAa3aTeIhCTBA  MAaTEMAaTHYECKHUX
YTBEPXKICHUA (TMpsMBbIE W OT TPOTHBHOTO), BBICTPAWBATh AapTyMEHTAITUIO,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIBL;

e BBIOMpATH CMOCOO pelIeHus Y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTCPHUEB).

bazoBrbie nccnenoBaTebCcKue ACHCTBUS:

* ICTIOJIb30BaTh BOIPOCHI KaK MCCIEOBATEIIbCKUNA WHCTPYMEHT TO3HAHUS;
bopMyIMpOBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUYUE,  MpoOIIEeMYy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

e IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHHSI, TPOIIECCA, BBISBICHUIO 3aBUCHMOCTEH MEXKTy OOBEKTaMU, SBICHUSMH,
IPOIIECCaMU;

e CAMOCTOATENHHO (HOPMYIUPOBATH 000OIIEHUS] M BBIBOJBI MO Pe3yJibTaTaMm
MPOBENEHHOTO  HAOMIOJEHUS, HUCCIICIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

 IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKKE BBIJIBUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmariueii:

e BBISBJISITH JeUIMTH MH(POPMAIUHU, TaHHBIX, HEOOXOAMUMBIX JIJIsl OTBETA Ha
BOIIPOC U TSI pEIICHUS 3a/1a4H;

eBpIOMpaTh  WH(OpPMAIMIO W3  WCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHUCTEMATU3UPOBATh W  HMHTECPIPETHPOBATH  HWH(POPMAIIHIO
pa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpHpPOBaTh HHPOPMAIIHIO, TIPEACTABIATH €€ B Pa3IudHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATh HaA&KHOCTD uHbOpMaIuu o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHuBepcaJbHbIE KOMMYHHKATUBHBIE  JEHCTBUS, OOECMEYMBAIOT
c(hOpPMHPOBAHHOCTH COIMAIIBHBIX HABBIKOB O0yYarOIIHXCA.

OO0uienue:



e BOCIPUHHUMATh W (HOPMYIUPOBATh CYXKICHHUS B COOTBETCTBHU C
YCIIOBUSIMU U TIEJISIMU OOIIIECHHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHUs B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOMY PEIICHUS
3a71a4, KOMMEHTHUPOBATH TIOJTYyUYEHHBINA PE3yIIbTaT;

B X0JIe 00CY)KIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHMS; COMOCTABISATh CBOW CYXICHUSA C CYXKICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapyXMBaTh Pa3IMUUE M CXOJACTBO MO3HWIUI; B KOPPEKTHOH ¢opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e TIPEACTABIATh  pPE3YyJbTaThl  pEIICHHWs  3aJadd,  OKCIECPHMCHTA,
UCCJIEIOBAHUS, TPOEKTA; CAMOCTOATENIbHO BBIOMPATh (POpPMAT BBICTYIUIEHHUS C
y4€TOM 3aJ1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

e IOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHUBUTyJIbHOU
paboOThl TpW pemIeHHH YyYeOHBIX 3a/Jad; NPHHUMATh IeJIb COBMECTHOMN
JeSTENIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0O COBMECTHOM palOThHI, paclpenensTh
BUJIbI pabOT, JOroBapuBaThCS, OOCYX AaTh NPOLIECC U PE3yiabTaT pabdOTHI;
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

¢ Y4aCTBOBATh B IPYIIOBLIX (hopMax paboThl (00CYykAeHUSI, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMBD» H HWHBIC); BBIIOJHIATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJBI, OIICHHBATH
KaueCTBO CBOEr0 BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

3) YHuBepcaibHble peryJIATUBHBIE JEHUCTBUS, 00ecreunBaoT
(GhopMUPOBAHUE CMBICIIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JINUHOCTH.
Camoopranuzanus:

e COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUS 3a]]aui, BEIOUpaTh CIIOCO0 peleHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIb:

eBJIQJICTh HABbIKAMHU TO3HABATEIBHOM peQueKcuu Kak OCO3HaHUA
COBEPILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YIbTATOB; BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3yibTara pelieHHs
MaTeMaTHYECKOM 3aJ1auM;

e IPEABUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIpU PEUICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIIEHHBIX TPYIHOCTEH;



¢ OLICHUBAaTh COOTBETCTBUE pe3ylbTaTa Ied M YCIOBUSAM, OOBSICHSITDH
IPUYUHBI JOCTH)KCHUS WM HEJAOCTHXKEHUS Pe3yJIbTaTOB JCSATEIIbHOCTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

[IpenmMeTHbIE PE3YIBTATHI

10 KJIIACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSMHU: MAPAUICTBHOCTh M MEPHEHAUKYISIPHOCTH
IPSAMBIX U TUIOCKOCTEMN.

KnaccupunupoBaTe B3aMMHOE pacloOJOXKEHUE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JBYTPaHHbIM YyTroJl, TPaHW JBYTPAHHOIO yTJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBIIYKIIbIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacmo3naBaTe OCHOBHBIE BHABI MHOTOTPAHHUKOB (TIMpaMuia; MPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccupumupoBate  MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHHS  JJs
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmnepupoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CrpouTh ceueHUs MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBIMOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemarp 3amaun Ha HAaXOXXJICHHE TC€OMETPHUYECKUX BEIMYMH 1O OOpasiam
WIA alTOPUTMaM, TMPUMEHSST W3BECTHHIE aHAIUTUYECKUE METOIBI MPHU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaXOXIEHHUE TCOMETPHUUECKHX BEJIWYMH MO oOpasiam
WIA alTOPUTMaM, TMPUMEHSST W3BECTHHIE aHAIUTUYCCKUE METOIBI MPHU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnate 00bEMBI U MIIOIIAIU TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh NOHATUSAMHU: CUMMETpPUS B NPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[IpumensTh TeomMeTpuueckue QaxThl IS PEHICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOJIAraloIuX HECKOIBKO IIAroB PEIICHHUs, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpruMeHATP MpOCTEHIIME NPOTPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTh mHpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJIy4eHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH pEalIbHbBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBarth MOHATUSIMH: HUIUHAPUYECKAs] TMOBEPXHOCTh, 00pa3yrolue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yronrue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIUHIP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBath MOHITHIMU: MAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Boruucnsate 00bEMBI W TIJIOMIAMM  TOBEPXHOCTEH Teld  BpalleHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBarh MOHATUSMH: MHOTOTPAHHHUK, BIIMCAaHHBIH B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BbI4ucisTh COOTHOIIEHUSI MEXTY TUIOMIAIASMU TMOBEPXHOCTEH M 00bEMaMU
MOTOOHBIX TEJI.



N3o00pakaTh u3ydaeMble (QUTYpPHI OT PYKH UM C TPUMEHEHHEM TMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) IIJIOCKME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHUSI TEJl BPAIICHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrneprpoBath NOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE NEUCTBUSL CIIOKEHHUSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMHU OHU 00JIaJIalO0T.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh TMOHATUSIMHU: JI€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YTOJl MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHbBIE
BEKTOPBHI.

HaxomuTe cyMMy BEKTOPOB M NPOU3BEICHHE BEKTOpAa HAa YHUCIO, YIOJ
MEXKJy BEKTOpaMH, CKAJSIPHOE NPOU3BEICHHE, PACKIAIABIBATH BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensTe reoMmeTpudeckue (akThl i PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocrenre reoMeTpuuecKue 3a4adyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemrare 3amaum Ha [0Ka3aTeNbCTBO MATEMATHYECKUX OTHOUIEHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHsaTs OpOCTEHIHE MPOrPaMMHBIE  CPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3aa4.

[IpuBOaUTH mpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAEC U
JKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MONIydYEeHHBIE 3HAHMS HAa IMPAKTUKE: aHAIM3UPOBATh pEabHbIC
CUTyallul W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOMCKA PEIICHUA
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYMH.



B BocmuTaHMM naeTeM NOAPOCTKOBOTO BO3pAacTa HPUOPUTETOM SIBISAETCS
co3/llaHue OJaronpusATHBIX YCJIOBUWA JJs pa3BUTHUA COLMAIBHO 3HAYMMBIX
OTHOUIEHUH IIKOJBHUKOB, U, IIPEXKIE BCETO, ICHHOCTHBIX OTHOILICHHUI:

- K CEMbE KaK IJIaBHOM OIOPE B )KM3HU YEJIOBEKA U HCTOYHUKY €0 CYACTbS;

- K TPyly KaK OCHOBHOMY CIOCOOY JOCTHKEHHUS >KM3HEHHOTO OJIaronoirydus
4eJI0BEKa,

- 3aJI0Ty €ro YCHEIIHOTO MPOo(ecCHOHATBHOTO CaMOOIPENETICHHUS U OLIYIICHHUS
YBEPEHHOCTH B 3aBTPAILIHEM JIHE;

- K CBOEMY OTE€YECTBY, CBOEH MaJIoM M Oosibioil PoanHe, Kak MecTy, B KOTOPOM
YEJOBEK BBIPOC M IIO3HAJ INEPBBIE PANOCTH M HEyAAuH, KOTOpAasl 3aBEUIaHA €My
MpeIKaMu U KOTOPYIO HY>)KHO o0eperars;

- K IIPUPOJIE KaK UCTOYHUKY KU3HU Ha 3e€MJIe, OCHOBE CAMOT0 €€ CyIECTBOBAHMS,
HY>KJAIOLIEKCs B 3AIIATE U IIOCTOSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

- K MUpY Kak IVIaBHOMY NPUHIUITY YEJIOBEUYECKOI0 OOIIEKUTHS, YCIOBUIO KPEIKOM
IpyKObl, Halla)XUBaHWs OTHOILEHUN C KoJuleramMu 1o pabore B Oyaymem u
CO3/1aHus1 OJIArONPHUATHOIO MUKPOKJIMMATa B CBOE COOCTBEHHOM CEMbE;

- K 3HaHUSAM Kak HMHTEJUIEKTYaJlbHOMY pecypcy, oOecrneunBaroimeMy Oyayiiee
4eJI0BeKa, Kak pe3yJbTaTy KPOIOTIMBOr0, HO YBJIEKATEIbHOTO YUYEOHOT O TPy a;

- K KyJIbType Kak JyXOBHOMY OoOrarctBy oOwIeCTBA M Ba)XHOMY YCJIOBHIO
OLYLIEHUs YEJIIOBEKOM IIOJIHOTHI IIPOKUBAEMOM KU3HHM, KOTOPOE AT €My
YTEHHE, MY3bIKa, HCKYCCTBO, TEATP, TBOPUYECKOE CAMOBBIPAKECHHUE;

- K 30pPOBBIO KaK 3aJIOTy JOJITOM M AKTUBHOMW XW3HU YEJIOBEKA, €r0 XOPOILIETOo
HAaCTPOEHUS U ONITUMHUCTUYHOTO B3TJIA1a HA MUD;

- K OKpYXalollUM JIIOAsIM Kak Oe3yCJIOBHOM W aOCONIOTHOM II€HHOCTH, Kak
PaBHONPABHBIM COLMAIBHBIM MAPTHEPAM, C KOTOPHIMA HEOOXOAMMO BBICTPAUBAThH
no0poskenaTeabHble M B3aUMONOIEPKUBAIOLIME OTHOILICHHUS, JAIOIINE YEIOBEKY
paziocTh OOIIEHUS U MO3BOJISIONIUE U30eraTh UyBCTBA OJJUHOUYECTBA;

- K caMuM ce0e KakK Xo35€BaM CBOEW CyJIbObl, CaMOONPEACNAIOMUMCI |
camMOpeaJIM3yIOLUIMMCS JINYHOCTSAM, OTBEYAIOIINM 3a CBOE COOCTBEHHOE Oyyliee.

2. COAEPXAHHME YUYEBHOTI'O ITPEAMETA «I'EOMETPUS»

10 KITACC

[IpsiMble ¥ TITIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS  cTepeomeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosnokeHue MpsSMbIX B TPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuyielbHble W CKpelmuBaromuyecs mnpsMele. [lapamienbHOCTs OpSIMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapajUIeNIbHbIE MpSMbIE B  MNPOCTPAHCTBE;
NapaJyIebHOCTh TPEX MNPAMBIX; NAPAILIEIBHOCTh MPSAMON U IIOCKOCTH. YTJbI C
COHANPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.



[lapannenbHOCTh  IJIOCKOCTEH: [apajuIeJIbHbIE  IIJIOCKOCTH; CBONCTBA
napajyiebHbIX IUlockocTel. [IpocTteifiine mnpocTpaHCTBeHHbIE (UIYypbl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, napaienenumnes]; TOCTPOCHUE CEUCHHI.

[leprieHIUKYISIPHOCTD MPSMOM U MIIOCKOCTH: MEPIIECHIUKYIISIPHBIEC MIPSIMBIE B
MIPOCTPAHCTBE, NPSIMBIE MAPAJIICIBHBIE W MEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O NpsSMOU
MEPIEHINKYJIAPHOW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJI MEXAY NpPsIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTIIA.
[lepnieHaUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  IUIOCKOCTH,  TPOSKIMs  (GUTypel HA  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJIAPHOCTH  ABYX
IocKocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

MHOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAHHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IIPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrsa. [lupamupma: N-yroinpHas nupamuja, TpaHd U
OCHOBAHHE MUPAMU/IbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yceuéHHass nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. [IpaBunbHble
MHOTOTPaHHHUKH: MOHSATHE MPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
MpaBUIbHAS THPAMUJA; NpPaBWIbHAA TPEYrojbHAs MNUPaAMUIA W TPABUIIBHBIN
terpadap; KkyO. IlpencraBieHue O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadIp,
noneka’ap v ukocaxap. CedueHus: NpU3Mbl U IUPAMU/IBI.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPAMOM,
IJIOCKOCTU.  DJIEMEHTBl CHUMMETPUM B TNHUpaMHUIAX, Mapajuiesenuenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Boluucnenue 5SIeMEHTOB MHOTOTPAHHUKOB: pE&Opa, AMAroHai v, VYTJIbI.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,
IJIOMAh OCHOBAaHMI, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TPABWIHLHOM MHUPaAMUJIbI,
TeopeMa O IUIomaad yceuéHHoM mnupamuabl. Ilorstne 06 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBI.

[Tono6nsie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY IUIOMAAsIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

11 KITACC

Tema BpaleHus

Humuaapuaeckas MTOBEPXHOCTD, oOpasyromue IIATUHAPUYIECKON
MMOBEPXHOCTH, OCh IWJIMHIPUYCCKOW TMMOBEPXHOCTU. I[lWimHIp: OCHOBaHUA U
OOKOBasi TMMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
TTOBEPXHOCTH.



Konunyeckasi moBepXHOCTh, 00pa3yoire KOHUYECKON MOBEPXHOCTU, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUME U BeplMHA, 00pa3yrolias
M OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHtp, paauyc, AMAMETP; IUIOLIAAb MMOBEPXHOCTU CQEPHI.
B3aumnoe pacnonoxenue cepbl U IMIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N3o00pakeHue Ten BpalleHus Ha MIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpamieHuss W MHOTOTPaHHUKOB. MHOrOTrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TeEJO
BpAILICHUA.

[Tousatue 00 oObéMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00
00BEME MPSIMOYTOJBHOTO TMapajuieNenunena u cieactsus u3 He€. OO0béM
HUIMHApa, KoHyca. O0BEM 11apa v iomaab chepol.

[logoOHbie Tenma B mpocTpaHcTBE. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenna umnuHApa (MapajuielbHO M NEPHEHAMKYJISIPHO OCH), CEYEHUs
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE

Bexkrop Ha mockocty W B mpocTtpaHcTBe. CIIOKEHWE W BBIYMTAHUE
BEKTOPOB. YMHOXEHHUE BEKTOpAa Ha 4YHCIO. Pa3imoxeHune BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM BekTopaMm. IIpaBuno mnapamenenunena. Pemenue 3anmad,
CBSI3aHHBIX C NPUMEHEHUEM MpaBWJI JIEUCTBUM C BekTtopaMu. [IpsiMoyrosibHas
CUCTEMa KOOpAMHAT B npocTtpancTBe. Koopauuatel BekTopa. [Ipocrelimme 3anaun
B KOOpAMHATaxX. YTOJ MexXAy BeKkTopamu. CKaaspHOE NMPOU3BEIAEHUE BEKTOPOB.
BrruncieHnne yriioB Mex1y NMPsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJI IPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.



3. TEMATHUYECKOE ITJTAHUPOBAHUE

10 KJIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 Beezetine & crepeomerpitio 10 https://myschool.edu.ru/
) [IpsiMbIe ¥ TIIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://myschool.edu.ru/
[lepneHuKyISIPHOCTD NPSMBIX U bubnuoreka [IOK
3 . 12
IIJIOCKOCTEN https://myschool.edu.ru/
bubnuoreka [{OK
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 https://myschool.edu.ru/
bu6nmorexa LIOK
M 11 1
> HOTOTPATHIIH https://myschool.edu.ru/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 bubmorexa HOK
https://myschool.edu.ru/
7 [ToBTOpEHME: CEUEHUs], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://myschool.edu.ru/
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://myschool.edu.ru/
bu6mmoreka [IOK
B 1 1
3 €KTOPBI M KOOPAMHATHI B TIPOCTPAHCTBE 0 https://myschool.edu.ru/
4 [ToBTOpeHue, 06001EeHNE, 7 1
CHUCTEMAaTHU3alUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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https://myschool.edu.ru/

