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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro OOIIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMI, TPEIBIBIIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOr0 0Opa3oBaHUS.
Peanuzanusi mporpaMMbl 00€CreYMBAET OBJIAJICHHUE KIIFOUEBBIMU KOMIIETCHIIMSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOpPA3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IETIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TO3HABATEIBLHOTO Pa3BUTHUS
JUYHOCTH OOYYaIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METANpPEeIMETHBIX H
MPEIMETHBIX PE3yJbTAaTOB OOYUYEHHUS T€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BuTUa oOydaronmxcsi, ¢GopMupoBaHus (QYHKIMOHATBLHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYrUX y4eOHbIX TUCHUIUIMH. Pa3BuTHe y oOydaromuxcs
IPAaBWIBHBIX NPEJICTABICHUNH O CYIIHOCTH U IMPOUCXOXKICHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M HACAIBHOIO, XapaKTepe OTPaKeHUs
MAaTEMAaTUYECKOM HAyKOW SBJIECHUM U TIPOLIECCOB PEAIBHOIO MHpPaA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTUYECKOIO MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yYalUXCsl, a TaKKe KayeCTB MBIIIJICHUSI, HEOOXOAMMBIX JUIsl afanTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTrpust sBisieTcs: OIHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, TaK Kak OOECHeYMBAE€T BO3MOXKHOCTb H3YyUEHHS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAIMPaBIECHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MPU HU3YYEHHUU OOYYarOIIMMUCS
MOHSATUWHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IETIOYKH JIOTUYECKUX YTBEPKICHHMA
B XOJ€ pEIICHUS TECOMETPUYECKHX 3a/ady, YMEHHE BBIJIBHTaTh W OIMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IPU PEIIEHUH 3a7ad eCTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsIX AEATENbHOCTU 4YesioBeka. OpHeHTalusl 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, ¢dopma
OTPaXEHUSI OKPY’KAIOLIEr0 MHPA, YCJIOBHE YCHEIIHOrO IMO3HAHUS M aKTUBHOIO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHAET pa3Hble BHUABI YU4€OHOM U TPYIOBOM JIE€ATEIBLHOCTH,



SBIISICTCS OAHUM M3 MPO(PECCHOHAIBHO BaXKHBIX KAueCTB, MOJITOMY aKTyalbHa
3agaya (POPMHUPOBAHUS y OOYyYaIOIUXCA MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKOMN IEATEIbHOCTU 10 MHOTUM HalpaBICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeibHOE U OOIIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcs  4depe3  oOecriedeHHEe  BO3MOXKHOCTH ~ NPUOOpPETeHHUS |
UCIIOJIb30BAaHUSI  CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUM U JIeHCTBUH,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO NPOAOKEHUsI 00pa30BaHUs
0 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAHUEM F'€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha ©0a30BOM YpOBHE MpeAHA3HAuYeHA IS
00yJarommxcs CpeHel MIKOJIbI, He UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHMA
Ha ypOBHE OCHOBHOIO 0011ero oopasoBanus. TakuMm oOpa3om, oOydaromuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHUYECKHE YMEHHUs, CBS3aHHBIE
CO CHEeIU(pUKON TeOMETpHH W HEOOXOAMMBIE ISl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHIO OoJjee
IyOOKO, €CIM B JajJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHYECKHX
3HAHUAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHre LelnM OCBOCHHS MpPOrpaMMbl 00ECTIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX  3adad. lIpuopuTeTHBIMH 3aJauaMd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opMHUpOBaHME TMPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYpPbl U OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHME MPEICTABICHUS O MHOTOIPAaHHUKAX M Telax BpPALLECHUS
KaK O BOXHEHIINX MAaTEeMAaTUYECKUX MOJEISAX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4YaTh pa3HbIe SIBICHUS OKPYIKAIOIIEr0 MUPA;

e (opMupOBaHME YMEHHs pACIO3HABaTh Ha dYepTexax, MOAENAX U B
pealbHOM MHUpE MHOTOTPaHHUKHU U Tella BpallleHus;

e OBJIAJICHUE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHUS Ha M300paKeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHUE  QJITOPUTMAMH  PEUICHUs  OCHOBHBIX  THUIOB  3ajay;
dbopMUpOBaHWE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
pacCyeHHS B XOJ€ PELICHUs CTEPEOMETPUUYECKHX 3alad U 3a7ad C
NPAKTHYECKUM COJIEPIKaHUEM;

e Dpa3BUTUE  MHTEIUIEKTYaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH
oOyyarolmuxcs, MO3HABATEJIbHONM  aKTUBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHMM, KPUTUYHOCTH MBIILIJIEHMS;



o (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeJIeBaHTHOM
TEOMETPUN: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBbIX >KU3HEHHBIX
CUTYallUsIX M TPU U3YUYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTeH, (OpMyIuUpoBaTh HX Ha S3bIKE
T€OMETPUHU U CO34aBaTh FEOMETPUUYECKHE MOJIETHU, TPUMEHATH OCBOCHHBIM
TEOMETPUYECKUI anmapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, HTHTEPIIPETUPOBATH U OLIECHUBATH MOJYYECHHBIE PE3YIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SABIISIETCSI BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4YeHus 3aJ]ad, peIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUSA, U ONPEAECIEHHBIM 00pa30M OpraHu30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIMPYET IPOTEKaHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEl OCHOBE UyBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKOM IEATENbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNA Yy
yYallUXC B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha  ONEPUPOBAHHE
POCTPAaHCTBEHHbIMU oOpazamu. Coznanue oOpaza MHPOBOAUTCS C OMNOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME 0O0pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJITHOCTH, MBICJIEHHOTO U3MEHEHHSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHbIE cozepkarenbHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacmpenenserca He TOJbKO IO COJEPKATENbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeTHETr0 00111ero 00pa3oBaHusl.

Conepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pachpelelaEHHbIM MO0 TojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOOBI OBJIaJIEGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HABBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEJCTABICHUN OOYyYaroIIMXCs, paclupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun oTBoAUTCA 2 4yaca B Heaemto B 10 kimacce u 1 yac B
Hezemo B 11 kimacce, Bcero 3a 1Ba roga o0yuyenus - 102 y4eOHbIX yaca.



COJEPXKXAHHME YYEBHOI'O KYPCA
11 KIJACC

Tena Bpamenust

HumuHaapuyeckas MIOBEPXHOCTB, oOpasyrolue UUJIMHIPUYECKON
MIOBEPXHOCTH, OCh UWJIWHIPUYECKOW IOBEPXHOCTH. LlunuHAp: OCHOBaHHMS W
OOKOBasi TOBEPXHOCTb, oOOpasylollas U OCbh; IUIOMAAhs OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOocTU. KoHyC: ocHOBaHuUE U BeplilinHa, 00pa3yrolast
U OCb, IUIOMIaAb OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMAJb MMOBEPXHOCTU CREpHI.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelibHas TWIOCKOCTh K cdepe;
IJI01a/1b ChEepHI.

N300paxkeHne Ten BpallleHus Ha MII0CKOCTH. Pa3BépTka nuiInMHIpa U KOHyCa.

KoMmOunamuu Ten BpalleHUss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdephl; chepa, BIUCAaHHASE B MHOTOTPAHHUK, WU TEJIO
BpAaIlCHUS.

[Tonsarue 06 00bEMe. OcHOBHBIC CBOMCcTBa 00bEMOB Te. Teopema 06 00BEME
NPSMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OOBEM IMIIMHIPA,
KoHyca. O0BEM 11apa u 1iomaab cepsol.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHOLICHHS MEXAY IIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mwiMHApa (TApajjIeIbHO M TEPIEHAUKYJSIPHO OCH), CEUEHUS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO W TPOXOJMSAIIEE uUepe3 BEpIIHHY), CEUCHHS
miapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0kKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCI0. Pa3noxkenue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapaienenunena. Pemenwe 3amad, CBA3AHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBUU € Bekropamu. lIpsAmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOJl MexJIy Bekropamu. CKalsipHOE MNPOU3BEIACHUE BEKTOPOB.
Brriuncnenue yrioB MeXy MPSMBIMH U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIMA
METOJ IIPU PELICHUN T€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAMMBI  YyUE€OHOTO TMpEeaMETa
«MareMaTnka» XapakTepU3yHOTCH:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00YHAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUHUCKOrO OOIIecTBa, MpPEICTAaBICHHEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHHPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
npoLeayp TpaxaaHckoro oOmecTBa (BBIOOPHI, OMNPOCHl W TMP.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLIMAJIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSMU 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTHU, YBAXKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JPYTrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM ITyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUSA, OTHUYECKOTO TIOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHUEM TOCTHKEHUN HAYKU U ACATEIBbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyayLIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTEeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHUH, pacCyKIeHUN;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHME:

chOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
MHTEepecax 3J0pOBOro U 6e30macHoro o0pasa *HU3HU, OTBETCTBEHHOT'O OTHOLICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHH U

OTHbIXa, peryJisipHas duznueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHHS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBLHOM
JEeATEIBHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K
paznuuHbiM  chepam  mpodecCHOHANBHOW  JESATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIN BHIOOP
Oynymeli mnpodeccnn W peaqu30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHUYecKOMy OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEH KU3HHU;, TOTOBHOCTBIO K AKTHBHOMY
YYACTHIO B PEIICHUH MTPAKTUYECKHX 33]1a4 MaTEMAaTHYECKON HalpaBICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHNE:

c(hOpPMHUPOBAHHOCTBIO JIKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMATBHOM
CpeIbl, OCO3HaHMEM TJO0AJTbHOTO  XapakTepa dSKOJOTHUECKHX MpoOieM;
OpUEHTallMell Ha NMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM IS pelieHusl 3aj1ad B
0o0JacTH OKpy’Karomieil cpezpl, IUIAHUPOBAaHUSA TOCTYNKOB M OICHKH UX
BO3MOYKHBIX MOCJIEJICTBUM JIJIsl OKPYKAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT'O MIO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAYKM W  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB ¢
pa3BUTHS M 3HAYMMOCTH ISl PA3BUTHSA LMBWIM3ALUU; OBIAJCHHUEM S3bIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYID M HCCIEHOBATENbCKYIO JAESITEIbHOCTh
WHMBUyaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHble pe3yJibTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO TpeIMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2yIamUSHbIMU 0eUCmBUIMU.

1)  Vwuuseepcarvnvie  nosmasamenwvhvle  Oelicméus, — obecnevusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoOYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYJCarweeo  Mupa;  npumMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble jornueckue AecTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKKA MATEMATUICCKUX
00BEKTOB, TOHATHN, OTHOUICHWH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpeNIe]ICHUS]  TMOHSATWH; YCTAHABIIMBATh  CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpUHUMATH, (OpPMYyIHMpPOBaTH U  TPEOOPA3OBLIBATH  CYXKICHHUS:
yTBEpAUTEIbHbIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YacCTHBIE W OOIIue;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPWHW  JJIS  BBIABJICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIOUEHU 110 aHATIOTUH;

e TMPOBOJHUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MIPSMBIE U OT IPOTUBHOTO), BEICTPANBATh apTyYMEHTAIIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATH cHOCOO pelieHus ydyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelICHUs, BBHIOMpaTh HauOoJiee MOAXOAAIMUNA C Y4YETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHECB).

ba3oBble uccienoBaTeIbCcKue 1eiiCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpodIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHOe, (OpPMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UITNIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BeKTaMu, SIBJICHUSAMHU, TIPOIECCAMU;

e CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHUS U BBIBOJIBI IO PE3yiIbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIENOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE TMPOIECCA, a TAKKE BBIJIBUTATH
MIPEATOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

e BBIABIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHHUS 33]1a4H;

e BBIOMpaTh WH(OPMAIMIO W3  HCTOYHUKOB  PA3JUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(HOPMAITHIO
Pa3IUYHBIX BUIOB M GOPM IIPEICTABICHHUS,

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HBIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMAaIIH 1o CaMOCTOSTEIHLHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecnedusarom

CPOPMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00YYAIOUWUXCA.

OO0menne:



BOCIIpUHUMATh U  (OPMYyJIHPOBATh CYXACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETISIMHU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelleHus 3a7auu, KOMMEHTUPOBATh [TOJIyYE€HHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAAEMOM TEMBI,
npo6sieMbl, perraeMoi 3aaun, BbICKa3bIBaTh UJEH, HAllETICHHBIC HA TIOUCK
pELICHMs; COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYrux
YYaCTHUKOB AMANIOora, OOHapyXMBaTh paziIM4Me U CXOJACTBO IMO3ULUIL; B
KOPPEKTHOU popme GpopMyIupoBaTh pa3HOIIIACUs, CBOU BO3PAKEHNUS;
IPEACTAaBIATh  pPE3yJbTaThl  pPELICHHs  3a4a4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUyJIbHON paOOThI MPH PEIICHUH YIeOHBIX 3a7a49; MPUHUMATH I1EJTh
COBMECTHOW JACATCIBHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenesTh BUABI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC); BBITOJHATH CBOIO 4YacTh pPabOTBI H
KOOPJIMHUPOBATh CBOW JEHCTBHUS C JAPYTHMH YJIC€HAMH KOMAaHJbI;
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSI.

Yuueepcanonuvie  pecynamuenvie  Oeiicmesus, obecneuusaiom

Gopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISATH IUIAH, AITOPUTM PEIICHUS 3a1a4H, BEIOUPATh CIIOCO0 pEIICHUS
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM I[IO3HABATEJIbHOW pediiekcuu Kak  OCO3HaHMS
COBEPILIAEMBIX JICMCTBUN W MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJbTATOB;
BIIQJIETh CIOCOOAMH  CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca |
pe3yJibTaTa PeIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NIPU PELICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, IAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OLEHUBATH COOTBETCTBHE pE3yJIbTaTa ILEIH M YCIOBHUSIM, OOBACHATH
IIPUYUHBI TOCTHKEHUS WIM HEAOCTH)KEHHUS DPE3YJIbTATOB AECATEIBHOCTH,
HaXOJUTh OIIHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OmnepupoBaTh MOHIATUSAMHU: TOUKA, IPsIMasi, MIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATHAME: MAPAJUICTFHOCTD U MEPIICHANKYIISIPHOCTD TPSIMBIX
Y TIJIOCKOCTEHN.

KrnaccupumupoBarh B3auMHOE pAacIMOJIOKEHHE NPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSIMH: [BYTPAHHBIA YTOJ, TpaHU JBYTPAHHOTO YTJa,
peOpo IBYTpaHHOTO yIia; JUHEWHBIN Yrojl ABYTPAHHOTO YTJja; rpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATHSIMU: MHOTOTPAHHUK, BBINYKIBIA ¥ HEBBITYKIIBINA
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUJIBHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHMKOB (TIMpaMuia; MpHU3Ma,
NPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccudumnupoBate  MHOTOTpaHHHMKH,  BBIOMpas  OCHOBaHHS IS
kjIaccu(uKanuy  (BBIMYKIIBIE ¥ HEBBIMYKJIble MHOTOTPAaHHHMKH;, IPAaBHJIbHBIC
MHOTOTPaHHHKH; MIPSIMBIE ¥ HAKJIOHHBIE MIPU3MBI, TIApAIIJICTICTIHIIC B ).

OmneprpoBaTh MOHITUAMHU: CEKYIIasl MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH IPUHIIUIIBI IOCTPOCHHSI CEYSHHH, UCTIONB3YSI METO/T CIICOB.

CTpouTh CEYCHHS MHOTOTPAHHHUKOB METOIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBEpXY, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTUYCCKUE METOMABI TMPH PEIICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BBIUYMCIICHUE PACCTOSHHUA MEXKIy BYMsI
TOYKaMH, OT TOYKH JO MpsIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEJIUYHH 110 00pa3iaM HUiH
aNropuT™MaM, MPHUMEHSS M3BECTHHIC AHAIUTUYECKUE METOAbl TMPH PEIICHUH
CTaHJAPTHBIX ~MaTeMaTHYeCKUX 3aJad Ha BbIUMCICHHE YIJOB  MEXIY
CKPCUIMBAIOIIUMUCS  MPSIMBIMH, MEXKIY MpPSIMO H IUIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boruucasate 00bEMBI M TJIOIIAAM MOBEPXHOCTEH MHOTIOTPAHHHMKOB (MpH3Ma,
nupaMyga) ¢ TNpuMeHeHHeM (OpMys; BBIYHCIATH COOTHOIICHHUS —MEXKITY
IUJIOIIAASMU TOBEPXHOCTEMN, 00BbEMaMU TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHAMHM: CUMMETPUS B IIPOCTPAHCTBE;, LUEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaxX, MPEACTaBICHHYIO HA 4YepTexax H
PUCYHKaX.

[TpumenaTs reomerpuueckue (akTbl A PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 11aroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP NpPOCTEHIINME MPOrPAMMHBIE  CPEACTBA W DIJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUH CTEPEOMETPUUYECKUX 3a/1ay.

[IpuBOIUTE IHpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKA3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T'€OMETPUHN B HCKYCCTBE.

[IppMeEHATh TMONMYYEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAJIbHBIC
CUTyallud W NPUMEHATh H3YyYEHHBIE IOHATHUSA B IIPOLIECCE IOMCKA PELICHUs
MaTeMaTH4ecKu C(HOPMYJIUPOBAaHHONW MPOOJEMbl, MOJEIUPOBATh peabHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUH, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX MIOHITHI U TEOPEM, alIapaTa ainreopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYHUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: HWIUHAPUYECKAsT TOBEPXHOCTh, OOpasyroiue
MWIMHAPUYECKON  TOBEPXHOCTH;  IWJIWHAP;,  KOHUYECKass  TMOBEPXHOCTH,
oOpazyrolue KOHMUIEeCKON OBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTh.

Pacno3naBathk Tena BpamieHus (UIMHIP, KOHYC, cdepa U map).

OOBSACHSITH CITIOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccudunmpoBats B3auMHOe pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CEerMEeHTa; IapOBOM CJI0M, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA IIApPOBOTO CIIOS;
L1apOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalllCHWS,
TEOMETPUUYECKUX TEN C IPUMEHEHUEM (HOpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHK, BIIMCAHHBIM B cdepy U
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIICHUS.

BrrauciasaTte COOTHONICHUS MEXAY IJIOMAIIMUA MMOBEPXHOCTEH M 00BEMaMu
OAOOHBIX TEII.



N300pakath w3ydaemple (UTYpbl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInosHATH (BRIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPHOPETHPOBATH M MpPeoOpa3oBbIBaTh HUHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (DUTYpax, MPEACTABICHHYIO HA YepTekKax H
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINMONHATh [JEWCTBUSL CJHOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCJI0, O0BACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJaIO0T.

[IprMEHATH TPAaBUIIO NAPAJUICIICIINATIEA.

OnepupoBaTh NOHATUSIMH: IEKAPTOBBI KOOPAUHATHI B MIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPaMH, CKaJISIPHOE IPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BENCHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIPHOE MPOMU3BEACHUE, pACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOpPIUHAT.

[IpumensaTy reoMeTrpuueckue (QakThl IS PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate nmpocreimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.

Pemlarp 3amaum Ha [0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLICHHW W
HaXO0XXJICHUE T€OMETPUYECKUX BEJIMYMH MO 00pa3iaM WM alropuTMam, IPUMEHSSI
M3BECTHBIE METO/IbI ITPY PEIICHUHN CTAHAAPTHBIX MAaTEMaTUYECKUX 3a1a4.

[IpumeHaTs npocTelmiMe NPOTpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPY PEIICHUU CTEPEOMETPUUYECKUX 3a/1ad.

[IpuBOANTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKW3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIC 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATH peEalbHBIE
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B IMPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YecKu CHOpPMYJIUPOBAHHON MpPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUICCKUX TIOHSITHIA U TEOPEM, almapara aire0phl; pemarh
MPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJIIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTriel MeXAY NPSIMBIMU U TUIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs], pACCTOSIHUSA U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (mpp )

MPOrpaMMbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypchl

Tena Bpamenus 12

OOBEMEBI TET 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHme, 06001ICHNE, 7 1

crcTeMaTH3aIus 3HAHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxxeHuss HA PUCYHKAX:
n300pakeHMsl II0CKOCTEH, apauIeNbHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

05.09.2023

IlonsaTus: MIepeceKkaromuecs 1miI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

IlonsaTus: IepeceKkaromuecs 1miI0CKOCTH,
Iepecekarommecs npsamas 1 ImiIOCKOCTh

08.09.2023

12.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

15.09.2023

HavanpHbIe cBeneHus 0 KyOe U mupamuze,
ux pa3BépTKU U Mojaenu. CeueHust
MHOTOTPAaHHUKOB

19.09.2023

HavanbsHble cBefieHUs 0 KyOe U MupaMu/ie,
uX pa3BeépTKu U Mojenu. CedeHust
MHOTOTPaHHUKOB

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HUX

22.09.2023

26.09.2023




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

29.09.2023

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

03.10.2023

10

11

12

13

[TonsiTHe 06 aKCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

B3anmHOe pacnosioxKeHue NpsMbIX B
IIPOCTPAHCTBE: IEpeceKaromuecs,
napajleJIbHbIE U CKPEILUBAIOIIUECS
IpsIMbIE

HapaJ'IJ'IGJ'IBHOCTB MPAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MPAMBIX U IUIOCKOCTEH B
IMPOCTPAHCTBE: HapaJ'IHCJIBHOCTB HpﬂMOfI u
IIJIOCKOCTH

06.10.2023

10.10.2023

13.10.2023

17.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

20.10.2023

15

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

24.10.2023

16

Yroi Mexay NpsSIMBIMU B IIPOCTPAHCTBE

27.10.2023

17

[TapanienbHOCTh IIOCKOCTEH:
napasuiesbHbIe MII0CKOCTH

07.11.2023




18

CBolicTBa napauieabHbIX MIOCKOCTEN

10.11.2023
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha MJIOCKOCTHU: TeTpa’p, KyoO, 14.11.2023
napaieNenume]|
20 [TocTpoenue ceueHuii 17.11.2023
21 [TocTpoenue ceuenmii 91.11.2023
KonTpomnpHas padora o Teme "Ipsimbie u
22 IUIOCKOCTH B IIPOCTPAHCTBE.
HapanneJH)HOCIT)L l:;:ﬂMBIX ¥ TUTOCKOCTEH" 24.11.2023
[IeprieHIUKYIAPHOCTH NPSAMOU U
23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSIMBIC B 98.11.2023
IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIe U
NEPIEHIUKYIISAPHBIE K IIJIOCKOCTH 01.12.2023
o5 [IpsimMble napasenbHble U
MEePIEHANKYIISIPHBIC K TTIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHaAuKyISIPHOCTH IPSIMOU U
IUIOCKOCTH 08.12.2023
97 [Ipu3Hak neprneHauKyIIPHOCTH MPSMOH U
IUIOCKOCTH 12.12.2023
28 Teopema o0 mpsMON NEPIEHANKYIIPHON
IUTIOCKOCTH 15.12.2023
29 TeopeMa 0 IIpsIMOM IEPIIEHAUKYIIIPHOU
IUIOCKOCTH 19.12.2023
30 Teopema o0 IpsMOIi IEPIICHAUKYIAPHON




IIJIOCKOCTH

22.12.2023

31

32

33

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

[leprieHauKyIsIp U HAKIIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TUIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp M HAaKJIOHHBIC:
pacCcToAHUEC OT TOYKH OO0 IJIIOCKOCTH,
pacCToAHHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

26.12.2023

29.12.2023

09.01.2024

34

[IepnieHauKysp ¥ HAKIOHHBIE!
pPacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
pPacCTOsIHUE OT MPSMOM 10 MIOCKOCTH

12.01.2024

35

36

VYTIIBI B IPOCTPAHCTBE: YIOI MEXKIY
IIPSIMOM M INIOCKOCTBIO
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYT'PaHHOIO yIJia

16.01.2024

19.01.2024

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJla

23.01.2024

38

39

[lepnieH MKy IAPHOCTH INTIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIAPHOCTH ABYX
IIJIOCKOCTEMN

[leprieHIUKYIAPHOCTD ILUIOCKOCTEN:
HNpHU3HAK NEPIECHIUKYIIAPHOCTH ABYX
IUIOCKOCTEN

26.01.2024

30.01.2024

40

[leprieHAUKyYIAPHOCTD IIOCKOCTEN:
HNpHU3HAK HEPIEHIUKYIIAPHOCTH IBYX
IIJIOCKOCTEMN

02.02.2024




41

TeopeMa 0 TpEX NEPHEHAUKYIISPAX

06.02.2024

42

43

TeopeMa 0 TpEX NEPHEHANKYIIPAX

Teopema o TpEx nepneHAUKyIIpax

09.02.2024

13.02.2024

44

KonTtponpsHast pabora mo Temam
"[lepnieHAUKYISAPHOCTD MPSMBIX U
10cKocTeN" 1 "YTIIbl MEXKAY IPSIMBIMU U
MJI0CKOCTSIMU"

16.02.2024

45

IlonsTue MHOI'OrpaHHuKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOTI'OTpaHHHUKa

20.02.2024

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASL IOBEPXHOCTh
IIPU3MBI

23.02.2024

47

[Tapamienenunen, TpsIMOYroJbHBIN
napa’suiesienuIie]l U ero CBOMCTBa

27.02.2024

48

[Iupamupa: N-yronpHas nupamuaa, rpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBas U
MI0JIHASl IOBEPXHOCTh MUPAMUJIBL;
IIpaBUJIbHAS U yCEUEHHAS MUPAMUIA

01.03.2024

49

[IpaBuiIbHBIE MHOTOIPAHHUKU: ITIOHATHE
IIPaBUIILHOTO MHOTOI'PaHHHUKA,;
[IpaBUJIbHAS [IPU3Ma U NIPABUJIbHAS
NMpamMua; IpaBuiibHas TPEyrojbHas

05.03.2024




nMpamMuia U NpaBWIbHBIA TETpadip; KyO

50

51

52

[IpencraBienue o NpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadp, JOJACKA P U
UKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIbHO TOYKH, MPSMOM, TIIOCKOCTH.
DNeMEeHThl CAMMETPUU B TUPaMUIAX,
napajuiejenuneaax, mpaBuiIbHbIX
MHOTOT'PaHHHUKAX

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHanu, yribl

08.03.2024

12.03.2024

15.03.2024

53

[Tnomaae 60KOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTHU MPSAMOI HNPU3MBI, IJIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSMOI MPU3MBI

19.03.2024

54

[Tmomrane 60KOBOI TOBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHON MTUPAMUIBI,
TeopeMa O TUIoaau OOKOBOMH
ITOBEPXHOCTH YCEUYEHHOU MMUPAMUBI

22.03.2024

55

KoHnTtponbhas pabota 1o teme
"MHororpasHuku"

02.04.2024

56

57

[TousaTue 00 00BEME

O0BEM TUpaMHUIBI

05.04.2024

09.04.2024

58

O0BEM TUpamMuabI

12.04.2024

59

O06BEM nupamMuIb!




16.04.2024

60 O0Bé 1
DEM THPaMHIB! 19.04.2024
61 O0BE 1
DM TIPHIMH 23.04.2024
62 O0Bé 1
DEM TIPHSMET 26.04.2024
63 O6bé 1
PEN TIPHNEL 03.05.2024
64 KonTponbHas pabora no teme "OO0bEMBI 1
MHOTOTPaHHHUKOB" 07.05.2024
[ToBTOpenue, 00600IICHNE CHCTEMATH3ALUS
65 i. 11 i 1
sHanuid. [ToctpoeHne cedenuii B 14.05.2024
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIYKCIIEHHE PACCTOSIHUI: MEXAY
66 i 1
JIBYMS TOYKAMH, OT TOYKH JIO TIPSIMOH, OT 17.05.2024
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 14 0 1
TOTOBast KOHTPOJIbHAs paboTa 91.05.2024
[ToBTOpEeHUE, 06001IeHNE CHCTeMaTU3AIIUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXIY
68 1
CerH_II:IBaIOH_II/IMI/ICSI PSIMBIMU, MY 24.05.2024
NPSIMOM U TUTIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXIy IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paauyc, inamerp;
IUTOIIA/(b TIOBEPXHOCTH Cephl
BsaunmHuoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomanb cheps

KoanuecTBo 4acoB

KonTpoabHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yUeHust

08.09.2023

15.09.2023

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIoIIas OOKOBOM M IIOJHOM
MTOBEPXHOCTH

22.09.2023

29.09.2023

06.10.2023

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pazséptka unnunapa. Ceuenus
nUIAHIPA (TI0CKOCTHIO, MapaieIbHON
WJIU TIEPIICHAUKYJIIPHON OCH ITUITUHIPA)
Konundeckas TOBepXHOCTh, 00pasyronme
KOHHMYECKOM MOBEPXHOCTU, OCh U
BEpUIMHA KOHUYECKON MOBEPXHOCTHU

13.10.2023

20.10.2023




Konyc: ocHOBaHue U BepIMHa,

oOpa3syrolas 1 0Ch; IO, OOKOBOU H

TTOJTHOH IMOBCPXHOCTHU

27.10.2023

Yceu€HHbI KOHYC: 00pa3yromye u
BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh

10.11.2023

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHHs KOHyca
(TII0CKOCTHI0, MapalIesIbHOM
OCHOBAHHMIO, ¥ INIOCKOCTBIO,
MPOXOAIIEeH yepe3 BEpUINHY)

17.11.2023

11

12

KomOunanwms Ten BpamieHus u
MHOTOTPaHHUKOB

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOTOI'PAHHUK WIH B TEJIO BPALIEHUS

24.11.2023

01.12.2023

13

ITonsarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

08.12.2023

14

O06bEM UIMHpa, KOHYCa

15.12.2023

15

O06BEM mapa u wiomaas cheps

22.12.2023

16

[TonoOHEbIE TEeNa B MPOCTPAHCTBE.
CoOTHOIICHUS MEXTy TUIOIIAISIMHU

MOBEPXHOCTEH, 00BEMaMHK MOAOOHBIX TET

29.12.2023

17

Kontponbnas padota mo temam "Tena
BpamieHus" u "O0bemMbl Ten"

12.01.2024

18

BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE




19.01.2024

19

20

CoXCHHE U BRIUNTAHHUC BCKTOPOB

VYMHOXEHTE BCKTOpA HAa YHUCJIO

26.01.2024

02.02.2024

21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuio
napaesenumnena

09.02.2024

22

23

24

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JEHUCTBUN C
BEKTOPaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B

npoctpanctBe. KoopanHatsl BeKTOpa.
[Ipocreiimume 3a1a4n B KOOpIUHATAX

VYron mexnay Bekropamu. CkaspHOe
IIPOU3BE/ICHNE BEKTOPOB

16.02.2024

23.02.2024

01.03.2024

25

26

27

Brluucnenue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIM METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonrtponbHas pabora o Teme "BekTopbl
U KOOpPAMHATHI B IPOCTPaHCTBE"

08.03.2024

15.03.2024

22.03.2024

28

[ToBTOpeHue, 0600IEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
HJIaHI/IMeTpI/II/I

05.04.2024

29

[ToBTOpeHME, 0000IIEHNE U
cucreMaTu3anus 3Haguii. OCHOBHEBIE

12.04.2024




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

31

32

33

[ToBTOpeHue, 06001IIeHNE 1
cUCTEMAaTH3alWs 3HAHUN. 3a1auun
TUTAHAMETPUU M METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMAaTH3anus 3HAaHUH. 3a1auun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHuE, 06001IIEHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHEBIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTEpEOMETPUH

Hrorosas KOHTPOJIbHAsA pa60Ta

19.04.2024

26.04.2024

03.05.2024

17.05.2024

34

[ToBTOpenue, 06o0IIEHNE U
cHCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

24.05.2024







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI VIS YUUTEJIA
['eomerpus. 10-11 kmaccel. [loypounsie pa3paboTKu K yueOHUKY ATaHacsHa -

Caaxsan C.M., byty3os B.D.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






