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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHUW, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalpeIMETHBIX U
NPEIMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
aOCTpaKIMii, COOTHOIICHHH PEAJTBHOIO M WIACAIBHOTO, XAPAKTEPE OTPAKECHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOT0 MOJIECIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHHUs,, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS NPHU PEHIEHUM 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHMaJbHOrO ObITHSA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4E€OHOM M TPYIOBOM J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
CreU(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIIHOTO MPOJI0JDKEHUST 00pa3oBaHuUs
10 CIEIUAIBHOCTSM, HE CBS3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyYarOIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 001Iero odpaszoBanus. Takum oOpa3zoM, oOydaromiyiecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajdbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu  OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHbIMM 3aJayaMd  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCS:

e (opmMupoBaHuEe MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuE TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MaTeMAaTHUYECKHX MOJENSIX, ITO3BOJISIONMIUX OMKCHIBATH
Y U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  PEHICHUS  OCHOBHBIX  THIOB  3ajad;
dbopMupoBaHUE€ YMEHHUS TMPOBOJIUTH  HECJIOXKHBIE JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPUYECKHUX CIOCOOHOCTEMH
OoOydJarommMxcsi, IMO3HABAaTEIbHOW  AKTUBHOCTU, HCCIEAOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENIbHOCTH. Pa3BuUTHME IPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MpoOrpaMMmbl, pachpeAei€HHbBIM MO0 ToJaM OO0ydYeHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNpPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IJIOCKOCTH. YTJBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienumnea; NoCTPOSCHUE CEUEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIAPHON IUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YroJ MEXAY NPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOIO  yTJa.
[lepneHauKyIISlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 0  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IockocTer. TeopeMa o TpEX MepIeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yromapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MbIL; MpsMas U HAKJIOHHAs MPHU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcrBa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl Npu3Mbl U nupamubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUpPAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHBIN
teTpa’dap; kyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOWA IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTb, OOpa3ylollas M OCh;, IUIONIaAhL OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHue Ten BpallleHHs Ha IIIOCKOCTH. Pa3BEpTKa IMIIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO Tapajulesienunena v ciaeactBus u3 He€. OO0bEM UUIUHAPA,
koHyca. O0BEM 11apa u mIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO U MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mimockoctu U B mpocTpaHcTBe. Cl0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JCUCTBUUA C BeKkTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUINCKOTO Hapoaa,
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJbIXa, peryJsapHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C()OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbl, TOHUMAHHEM BIIHSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpYJ)KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH AeSITeTbHOCTH, JTarloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA  OKpYICAowe20  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBUS:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHUAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJBI IO pE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM MIPEICTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyY€HHBIN pe3yibTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3M4yle€ U CXOJCTBO IO3UILIMIA; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaesaTh BUbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [IO03HABATEJIBHOM peduiekcuu KakK OCO3HaHUs
COBEPILIAEMBIX JICHUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B [I€SITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSIMAasi, INTOCKOCTb.

[IpuMeHSATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1aY.

OmnepupoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnmpoBaTe B3aUMHOE pAacCMONOKEHHE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIbIA M HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN NapaJlIeNIeuIel, KyoO).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJIs
Kkinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHUs] MHOTOIPAHHMKOB METOJOM  CJIE€AOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKICHHE TEOMETPUUCCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCICHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbI TpU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TOpUMEHEHHuEM (QOpMyJ; BBIUUCISATH COOTHOIIEHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(OpMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP NPOCTEHIINE NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUH, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUI U TEOPEM, anmnapara anreopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHJIpPUUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yroiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHMCAHHBIA B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

BbuucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTH (BBIHOCHBIC) IITIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBatTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIArOB PEMICHUS, €CIIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCcKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KA3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATHYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallUd Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJIEIA C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 0 0
) IIpsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 )
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepneHﬂmfynﬂpHOCTL HPSIMBIX U 2 0 0
IJIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 0
5 MHororpasHuku 11 1 0
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 0
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 2




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE

HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uicpp )

NPOrpaMmbl Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypcbl

Tena BpaieHus 12 0 0

O0bEMBI TEN 5 0

BekTopbl u KOOpAMHATHI B IPOCTPAHCTBE 10 1 0

[ToBTOpEHHE, 0000IICHUE, 7 | 0

CUCTEeMaTH3alusl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHBIE
Ne uudgposbie
/i Tema ypoka Beero Konrpoabnbie | Ilpakruyeckue ofpajoBaTETbHbIE
padoThI padoThI pecypen
OCHOBHBIE TIOHSTHS CTEPEOMETPUH: TOUKA,
npsiMasi, INOCKOCTbh, TpocTpancTBo. [IpaBuia
1 M300paKeHUs Ha PUCYHKAX: U300paKeHUsI 1 0 0
TUTOCKOCTEH, apajIeIbHBIX TPSMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
) [onsaTus: mepecekarmumecs MmIOCKOCTH, | 0 0
nepeceKaroluecs npsimast v II0CKoCTh
[TonsTHS: epecekarolecs MIOCKOCTH,
3 nepeceKaroImecs npsamas 1 mioCKOCTb. 1 0 0
Pewenne 3anau
3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 0 0
pHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax
5 CeueHnst MHOTOTPaHHUKOB 1 0 0
6 [IpakTuueckas padora :"[locTpoenue ] 0 1
CEYEeHHUSI MHOTOI'PaHHHUKOB"
7 [Tonarue 06 akCHOMAaTHYECKOM ITOCTPOSHUH : 0 0
CTepEOMETPUH
[TonsiTHE 00 AKCMOMATHYECKOM TOCTPOCHHUU
8 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1 0 0

CJIICACTBHSA U3 HUX




Pemenne 3ala4 Ha MIPUMCHCHUC aKCUOM

? CTEPEOMETPUH U UX CIIEICTBUI

10 [TocTpoenuu crepeoMeTpun: aKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosioKeHue NpsMbIX B

11 MIPOCTPAHCTBE: NEPECEKAOIINECH,
napajuieIbHbIE U CKPEIIUBAIOLIUECS TPSIMBbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapajlIebHbIE IPSIMbIC B
MIPOCTPAHCTBE, MapaJLIEIbHOCTh TPEX
MPSIMBIX.
[TapamnenbHOCTh IPSIMBIX U IJIOCKOCTEN B

13 npocTtpancTie: [lapamienbHOCTh IPSAMON U
IJIOCKOCTH

14 VYriibl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU

15 VYron Mexay nNpsIMbIMU B TPOCTPAHCTBE

16 VYron Mexay nNpsMbIMU B IPOCTPAHCTBE.
Pemenue 3anau

17 [TapamienbHOCTB MIIOCKOCTEM:
napajulieJbHbIe II0CKOCTH

18 CBolicTBa mapauieNIbHBIX ITOCKOCTEMN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, Mmapaiesenumes

20 [TocTpoenue ceuennit

21 [IpakTuueckas padora . [loctpoenue
CEYeHU I

” KonTponbhas pabota no teme "lIpsmMble u

TUTOCKOCTH B MPOCTpaHCcTBe. [lapaniensHocTh




IPSIMBIX U IIJIOCKOCTEHN"

[IepnieHAUKYIAPHOCTD NPAMOM U IIJIOCKOCTH:

23 NEPIEHAUKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE

24 [IpsimMble napaienbHble U
NEPIEHAUKYJISPHBIE K IITIOCKOCTH
[IpsimMble napaienbHble U

25 MEPIECHANKYJISIPHBIE K INIOCKOCTH. Pemenue
3a1a4

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
10cKkocTH. Pemenue 3anay

73 Teopema o npsAMON NepIEHANKYIAPHON
IIJIOCKOCTH

29 Teopema oOpaTHas Teopeme o MpSIMOit
NEPHEHANKYJIAPHON IIIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYISAPHOU
0ckocTy. Pemenne 3anay

31 IlepnieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH J10 IUIOCKOCTH.
[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM J10 IIJIOCKOCTH
IlepnenquKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
NpsAMOM 10 TIIOCKOCTH. Pemenue 3aaady.

34 PaccrosiHME OT TOYKM 10 TUIOCKOCTH,

paccTosiHUE OT MPSIMOU JI0 TFIOCKOCTH.




VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOI

35
Y TUIOCKOCTbBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN yroj
JBYI'pPaHHOrO yria. Pemenue 3anay.

38 [TeprieHAUKYASIPHOCTD IIOCKOCTEN

39 [IeprieHIMKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN
[lepnieHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK

40 NEPIEHAUKYJIIPHOCTH ABYX IIIIOCKOCTEM.
Pemenue 3amau

41 Teopema o Tp€x nepneHANKYISIpax

42 Teopema o Tpéx nepneHANKYIsIpax.
IIpumeHeHune

43 Teopema o Tpéx nepneHANKYIApax B 3a7a4ax
KonrtponbHas pabora no remam

m "IlepnieHIUKYJISPHOCTD MPSIMBIX U
wiockocTe" 1 "YTibl MeXAy NpSMBIMU U
IJI0CKOCTSAMU"
[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE

45 AJIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA
[Tpusma: n-yronpHas npusma; rpaHu U

46 OCHOBaHUS IPU3MBL; MIpsiMasi U HaKJIOHHAsI

pU3MBbL; OOKOBasl U MOJIHASI TOBEPXHOCTh
IIPU3MBI




47

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napauielIeuIe] 1 ero CBOMCTBa

48

[Mupamuna: n-yronbHasi nupamMuaa, FpaHu v
OCHOBaHME HPAMHJIbI; OOKOBAs M MOJIHAS
MOBEPXHOCTh TUPAMU/IbL; IPaBUIIbHAS U
yceu€HHas IupaMua

49

[IpaBuiIbHBIE MHOTOIPAaHHUKU: MTOHSITHE
MPABUJILHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
pu3Ma ¥ MpaBUIbHAS TMPAMHJIA;
[paBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MPAaBUIBHBIN TeTpadip; KyO

50

[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTa’3p, 10AEKadIp U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSMOH, TUNIOCKOCTH.
DNeMEeHTbl CUMMETPUH B UpaMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX

52

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB!
pEOpa, AuaroHaau, yribl

53

[Tnomaas 60KOBOY MOBEPXHOCTH M MOJTHON
MOBEPXHOCTHU MPSMOMN MPU3MBI, ILIOIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH MPSIMOIN IPU3MBI

54

[Tnomans 60KOBOI MOBEPXHOCTH U
MTOBEPXHOCTHU NTPaBUIIbHON MUPAMHU/IBI,
TeopeMa O IUIoa i OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPaMUIbI




55 KonTpomnpHas paboTa mo Teme 1 ! 0
"MHororpaHHukm"
56 [onsarue 06 06bEMeE 1 0 0
57 O0BEM TUpaMHUTBI 1 0 0
58 O0BEM TUpaMHUTBI 1 0 0
59 O0BEM TUpaMHUTBI 1 0 0
60 O0BEM TUpamMuabl 1 0 0
61 O0BbEM TPU3MBI 1 0 0
62 O0BEM TPU3MBI 1 0 0
63 O0BbEM TPU3MBI 1 0 0
64 KonTponbhas pabota no teme "OObEMBI 1 | 0
MHOT'OTPAaHHUKOB"
[ToBTOpeHue, 06001IeHNE cucTeMaTH3alus
65 3HaHui. [TocTpoeHue ceuenuii B 1 0 0
MHOTOTPaHHHUKE
[ToBTOpenue, 06001IEHNE CHCTEMATH3AITUS
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH /10 TIPSIMOH, OT 1 0 0
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast kKoHTposIbHAs paboTa 1 1 0
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
68 CKPEILIMBAIOIIUMUCS PSAMBIMU, MEKY 1 0 0
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 2




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: HeHTp, paanyc, TUaMETP;
TUTONIA/Tb TTIOBEPXHOCTH CPEPhI

B3anmuoe pacnonoxenue cepsl 1
IUIOCKOCTH; KacaTeIbHas INIOCKOCTh K
cdepe; mwromanb chepsl

N3obpakenue chepsl, mapa Ha
miockoct. CedeHus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ ITOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MOBEPXHOCTHU

[ununap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u OCh;
IUIOIA b OOKOBOM U IMOJTHOM
MTOBEPXHOCTHU

N3o6parkenne HMIMHIPA HA TUIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenns

MUTUHAPA (TTIOCKOCTHIO, apalIeIbHON
WM TIEPIEeHIUKYISIPHON OCH LIMITUHAPA)

Konnueckasi moBepXHOCTh, 00pa3yromme
KOHHUYECKOU IMOBEPXHOCTHU, OCb
BEpPIIMHA KOHMYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue u BepIMHa,
o0pa3yrolias 1 0Ch; IJIOMAAb OOKOBOM 1
IIOJIHOM ITOBEPXHOCTHU

VYceuéHnblil KoHyC: 00pa3yrouye u
BBICOTA; OCHOBAaHHUS U OOKOBast
MIOBEPXHOCTh

10

N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MI0CKOCTHI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTBIO, TPOXOIALICH
yepes3 BEepIINHY)

11

KoMOuHamust e BpareHus u
MHOTOT'PAaHHUKOB

12

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
cthepsl; chepa, BIucaHHas B
MHOTOTPaHHMK WJIM B TEJIO BPALICHUS

13

TToustiie 00 00BéMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEN

14

O0BEM IuIMHApa, KOHYyCa

15

O0béM mapa U mIomaab chepbl

16

[TogoOHEBIE TENa B MPOCTPAHCTBE.
COOTHOIICHUS] MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MOIOOHBIX TEI

17

KonTponbhas pabota no remam "Tena
BparieHus" u "O0bembl Ten"

18

BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19

CnokeHHe ¥ BEIUNTAaHHUE BCKTOPOB

20

YMHOXEHHE BEKTOpa Ha YUCIIO




21

Pa3nosxeHne BeKkTOpa 110 TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuio
napaJuesenunena

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUM C
BEKTOPAMH

23

[IpstmoyronbHas cucTeMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATAX

24

VYroa mexay Bektopamu. CKansipHOe
MIPOU3BE/IEHNE BEKTOPOB

25

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIIOCKOCTAMU

26

KOOp,Z[I/IHaTHO-BeKTopHHﬁ MCTO/ IIpU
peHICHUH T'COMCTPUICCKHUX 3aJaY

27

Konrtponbnas padora no reme "BekTopsl
Y KOOpPAMHATHI B IpocTpaHcTBe"

28

[ToBTOpenue, 060061IeHUE U
cucreMaru3anus 3HaHui. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenwme, 0600IIEHNE 1
cucteMaTuzanus 3Hanuii. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpeHnue, 06001IEeHNE U
cUcTeMaTH3allus 3HaHUH. 3a1auu
MJIAHUMCETPHUU U MCTOABI UX PCILICHUA




[ToBTOpeHue, 0600IICHNE 1

31 cucTeMaTtu3alus 3HaHui. 3agaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHue, 0600IICHNE 1

1 cucremaruzanws 3HaHuii. OCHOBHBIE 1
burypsl, pakTbl, TEOPEMBI Kypca
CTEpeOMETpUHn

33 HroroBast KoHTpoIbHAs paboTa 1

34 [ToBTOpEHHE, O606H16HI:I€ u |
CUCTEeMAaTH3alHsI 3HAaHHH

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

» Maremarnka: ajaredpa u Hadajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensectBo «IIpocsemenuey

METOIUYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

3uB b.I'. lunaktnueckre matepuainsl o reometpun mig 10 knacca. M.
[Ipocsemenue, 2018.

http://www.uztest.ru 3aaun no reomeTpun: HHPOPMAUOHHO-TIOUCKOBAs
CUCTEM

https://proshkolu.ru/user/efros57/blog/526410 — D0P mist yunurtens MaTeMaTUKU
Wtorossiii ananutnyeckuit coopuuk http://globuss24.ru/doc/sistema-podgotovki-
uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike — Crcrema
MOJIFOTOBKU y4YalIUXCsl K FTOCYy1apCTBEHHON (MTOrOBOM) aTTeCTallMH T10
matematuke https:// www.metod-kopilka.ru/ispolzovanie-elektronnih-
obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-
v-usloviyah-fgos-64136.html — Vcnionb30BaHue 2JIEKTPOHHBIX
oOpa3oBaTenbHBIX pecypcoB HoBoro nokojieHus (DOP HII) B npenogaBanuun

MaTeMatuku B ycaoBusix OI'OC



https://ypox.pd/library/elektronnie _obrazovatelnie resursi v_sovremennoj__210

305.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://proshkolu.ru/user/efros57/blog/526410 — D0P s yuurtens MaTeMaTUKU
Wroroslit ananutuyeckuii coopHuk http://globuss24.ru/doc/sistema-podgotovki-
uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike — Cucrema
MOJATOTOBKH yUYalTUXCs K TOCYIapCTBEHHON (MTOTOBOI) aTTecTalluu 1o
marematuke https:// www.metod-kopilka.ru/ispolzovanie-elektronnih-
obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-
v-usloviyah-fgos-64136.html — Vcnonb30BaHue 3JIEKTPOHHBIX
oOpazoBaTenbHbIX pecypcoB HoBoro nokojenus (DOP HII) B npenogaBanuu
MaremaTuku B ycioBusx OI'OC

https://ypok.pd/library/elektronnie obrazovatelnie resursi_v_sovremennoj 210
305.html — DnekTpoHHBIE 00pa30BaTENbHBIE PECYPCHI B COBPEMEHHOM
00pa3oBaTeIbHON Opranu3anuu
http://oTkpsITBIIYpOK.pdH/%D1%81%D1%82%D0%B0%D1%82%D1%8C%D0%

B8&8/532279/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 327766045235508045123579633876966067016845890619
Bnapgeney ®oponoHoBa HatanuA KOpbesHa

OeicTevTened C01.10.2023 no 30.09.2024



http://www.tcpdf.org

		2024-09-11T19:17:45+0500




