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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DeaepanabHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 001Iero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpaMMbl 00€ClieYuBaET OBJIAICHUE KIIOYEBBIMU KOMIIETEHIUIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUYECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMupoBaHUs (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3BuTue y oOyuaroumxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MATEMATHUYECKOTO MOAEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBAsieTCss OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak o0OecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYHarOIIUMUCS
MOHSATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKIACHUN
B XOJI¢ pELICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH 4YesnoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHUalibHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmNepuUpoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBON N1€ATEILHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarONUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl yuyeOHOro kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
0Oy4JaronuXxcs CpeaHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPUHM ¥ HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOGECCUOHANTBHON JESTETHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisiroTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmupoBaHue NpeACTaBIECHUS O MHOTOTPAHHUKAX U TeJax BpalICHUS
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKMCHIBATH
U U3yYaTh pa3HbIC SBIICHHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIllCHUS;

e OBJIAQJCHUEC METOJAMH PEIICHHS 3aJ1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE yMEHHUS  IPOBOJAWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
paccyXJieHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKMX 3aJad U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
oOydJarommxcsi, IMMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIICHHUS,



e (opmupoBanue byHKIIMOHATHHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENTHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4YyeHWs 3aJ]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOT'O MTO3HAHU, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
yYallUXCS B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHN.

OcHoBHbIE copepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUI
pacrnpesensercs He TOJbKO [0 COJAEPKATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

Conepxxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell mporpaMmbl, pachpeneN€éHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEJCTaBICHUNA OOYydYaroluXCsl, pacUIupss U
yriyosisas e€, o0pasyst IpOoYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a Ba roga ooydyenust - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluMBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPINCHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: MPU3HAK  MEPHEHAUKYJSPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBIN
napajieJienune]; U ero cpoucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHHWE MUPaMUIbl; OOKOBAs U MOJIHAs MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHad nupaMuaa. OJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
terpa’dap; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadIp U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL
[Tnomane OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMON TPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlwimHIap: oOcHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylomias U OCh;, IUIONIaAh OOKOBOM M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOoHyC: OCHOBaHuME U BeEpILIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrollye U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEépTka LUIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpamieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalCHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJIBHOTO Tapajulesienunena v ciaeAcTBuss u3 He€. OO0bEM UUIUHAPA,
konyca. O0BEM mmapa u mIomass chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W NEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJSIIEE 4Yepe3 BEpLIMHY), CEYEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamienenunena. Pemienne 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBHWJI ACUCTBHM € Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
Ipolenyp TpaxAaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI WU TP.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYyTHX HayKaxX, TEXHOJOTUsX, chepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUpPY, BKIIOYas JCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIeHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusuyeckoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 3J0pOBOro M OE€30MacHOT0 00pasa JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CHIOPTUBHO-03J0POBUTEIBHOM
NEATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >KWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJOTHYECKONH KYJIbTYpbhl, TOHWMAaHWEM BIIASHUS
COIMATBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM A PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW AEsTeNbHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIbHOCTD
WHUBUyJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTNEUIMU.

1)  Vwuueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
UCcne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKayu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (aKkTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTU4YeCKUX
YTBEPKICHUM (MPSMBIE U OT TMPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0 pemieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElUIEHUs, BBHIOMpaATh Hauboiee MOAXOMANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEIBLHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NTAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWUKOB  PA3jMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTaBICHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble Oelicmeus, 0Oecnevusarom

copMUpO8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, aBATh MOSICHEHHS I10
XOJy pellieHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeAesIaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbD» W WHBIC), BBINOJHATH CBOI 4YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanonvie  pezynamuenwle  Oelicmeus, obecneuusaom

Gopmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCUL.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJbTara peleHnst MaTEMaTHIECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpruMeHSTh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTD W TEPIIEHANKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paCIONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yToJl, TPaHU JABYI'PAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj ABYTPAHHOTO YIJa; TpalycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN NapaJijIesienumne, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHHUS iAo
KjIaccu(uKanuy  (BBINYKIbIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHIATHIMH: CEKYI[as INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIUIIBI TIOCTPOSHUS CEUCHUH, HCTIONIB3YSI METOJI CIIECIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKICHHE TEOMETPUIECCKUX BEIIMYUH MO 00pas3iam Win
AITOPUTMaM, TPHUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYECCKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO MpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iam miu
aNropuTMaM, IPHUMEHSS W3BECTHBIC AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCIECHHUE YIJIOB  MEXIy
CKPCUIMBAIOIIMMUCS MPSAMBIMH, MEXKIY TMPSIMOH H  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMyja) C© TMpuMEHEeHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IIPUMEHEHUSA
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIE TIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUH, WCCIENOBATh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, 0Opa3yromiue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosoxkeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POopMyI.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIlCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HMHGPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOWCTBAMH OHU 00JIaJ1al0T.

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMerpuueckue (¢akThl JJIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpUYECKUE 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amauM Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOIIEHUM U
HaxO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajilrOpuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpoCTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMyYEHHBIE 3HAHUSA HaA IPAKTHUKE: AHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TIOHITHI M TEOpEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYHMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 |
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieHIMKYISIPHOCTD NPSIMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuKu 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMS, PACCTOSTHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE

HaumeHnoBaHue pa3jaeioB U TeM uugposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )

NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

MHOT'OT'PAaHHUKOB

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Kontpoubnbsie IIpakTnuyeckue fll3y‘leHI/lﬂ :)Iﬁlil;l;onaTenbﬂue
padoThbI padoThI pecypes:

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuia n3o0paskeHus! Ha pUCYHKAX: 1

n300pakeHus II0CKOCTEH, MapajuieabHbIX

HPAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH, |

nepeceKaroIuecs npsiMast v II0CKOCTh

[TonsTHs: nepecexarouecs MIOCKOCTH, |

nepeceKaroIuecs npsmas 1 miockocTb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1

pHCYHKaX, Ha IPOEKIIMOHHBIX YepTEeKax

HauanbHble cBeieHus 0 KyOe ¥ nupamue,

ux pa3BepTKu U Mozenu. CedeHus 1

HauanpHble cBeieHUS 0 KyOe U mupamu/ie,
6 UX pa3BEPTKU U Mozaenn. CedeHust
MHOI'OI'PAHHUKOB

[TousTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

9 IIOCTPOCHHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anmHOE pacnosioxKeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs,
napajuleJbHbIE U CKPEIMBAIOIINECS
psiMble
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaulebHbIE MIPSIMbIE B
MPOCTPAHCTBE; MAPAIIETBHOCTh TPEX
IPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpanctse: [lapamiensHocTh npsMoit 1
IJIOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMU B ITIPOCTPAHCTBE

16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

17 [TapayieabHOCTB TUIOCKOCTEN:
napauleJIbHbIE IJI0OCKOCTU

18 CBolicTBa napauiebHbIX MIIOCKOCTEN

19 [IpocrTeiinme npocTpaHCTBEHHBIE (GUTYPHI

Ha TIOCKOCTHU: TETPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenue ceuennii

21 [TocTpoenue ceuenuit
Kontponbnas padora mo teme "[Ipsmbie u

22 TJIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IUIOCKOCTER"
[IepnieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYJIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napaienbHbIe U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

73 TeopeMa 0 IpsAMO¥ IEPIIEHIUKYIIIPHOMN
IJIOCKOCTH

29 Teopema o psIMOM NEPIIEHAUKYJIIIPHOU
IIJIOCKOCTH

30 TeopemMa o psIMOM NTEPIIEHANKYJIIIPHOU
IIJIOCKOCTH
[lepnenuKymnsp U HaKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

1 [leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

OT TOYKHU OO INIOCKOCTHU, paACCTOAHHUEC OT




HpHMOfI J0 IIIIOCKOCTH

[lepnienquKymnsip 1 HAKJIOHHBIE: PACCTOSIHHE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IUVIOCKOCTH
[lepnenuKymsip U HaKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYruibl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHbIi yroi, TMHEHHBIN yroi
JBYTPaHHOIO yTrja

37 JIByrpaHHBIN yroJ1, JUHEHHBIN YToJl
JIByTPaHHOIO yTria
[TepnieHIUKYISIPHOCTD IIJIOCKOCTEM:

38 IPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTER
[TeprnieHAUKYISIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[TeprieHIUKYISIPHOCTD MIIIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IJIOCKOCTER

41 Teopema o0 TpEX NEepHEHANKYIISIPAx

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43 TeopeMa o TpEX NEpHEHANKYIISIPAx
KonTponbHas pabora o Temam

44 "IlepnieH IUKYISPHOCTD MPSIMBIX U

rwiockocTei" u "YTIbl MeXAY IPSIMBIMU U




45

IUIOCKOCTIMHA"

[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yrosnpHas Ipu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJbHBIN
napaJiesIeuIe] 1 ero CBOMCTBa

IIupamuna: n-yroiapHas NupaMua, rpaHu U
OCHOBaHHE THUPAMHUJIbI; OOKOBas M MOJTHAS
[IOBEPXHOCTb IUPAMUBI; IIPABUIIbHASL U
yCeu€HHas nupaMuIa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npmMa n HpaBI/IJ'II)HaSI HI/IpaMI/II[a;
HpaBI/IJ'II)HaSI T’peerJ'II)HaSI anaMI/ma n
MpaBUJIBHBIN TeTpadaAp; KyO
[IpencraBienue o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, T0ACKadIp U
UKOCadIp.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napajiejicnuIic1ax, nmpaBUJIbHbIX
MHOI'OIpaHHUKax




Brrancienue 31eMeHTOB MHOI'OI'paHHUKOB:

52 . 1
p€6pa, TuaroHanu, yribl
[Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTHU MPSIMON TPU3MBI, TUIOIIATH |
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU MPABUILHOM MUPaAMUJIBI, |
TeopeMa O IUIoaau OOKOBON MOBEPXHOCTH
yCeuEHHOM MUpaMuIbI
55 KonTtponpHas pabora o Teme |
"MHororpaHHuku"
56 [Tonsarue 06 06BEMeE 1
57 O0BEM TUpamMu bl 1
58 O0bEM nupamu/Ibl 1
59 O0BEM TUpaMUIBI 1
60 O0bEM UpamMu/Ibl 1
61 O0BEM TPU3MBI 1
62 O0BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponabnas pabora no teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpEeHUE, 06001IIEHNE CHCTeMaTU3AIIUS
65 3HaHuil. [locTtpoeHune ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpEeHUE, 0600IIeHNE CHCTeMaTHU3AIUS
66 3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXIY 1

ABYMs TOYKaMH, OT TOYKHU OO HpSIMOﬁ, OoT




TOYKH O0 IINIOCKOCTH, MEXKIY
CKPCIIUBAOIIMUMUCS ITPAMBIMUA

67 HroroBast kKoHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY

68 CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEKIY
IPSMOM U TNIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YITIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, 1uamerp;
IIOMIA/Ib IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; miomans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

Hunuuapudeckast TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKO
MMOBEPXHOCTHU, OCh IIMJIMHIPUIECKOIN
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolias U OCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300pakeHne MUIMHAPA Ha TUIOCKOCTH.
PazsépTra nununapa. Ceuenus

HMWIMHIPA (TUI0CKOCTHIO, MapaiebHON
WM TePICHANKYJIIPHON OCH LIMJIMHIPA)

Konnueckas moBepxHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BE€pIIMHA KOHHYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHUEC U BCPIIWHA,

8 o0pa3yromias ¥ 0Ch; IIIOMAAh OOKOBOM U
IIOJIHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEPIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsr; chepa, BrEcaHHAs B
MHOTOTPaHHUK WJTU B TEJIO BpaICHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaas chepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX Ty TUIOIAISIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CnoxeHue ¥ BhIUMTAHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCJIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimune 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
Boruncnenue yrioB Mexay NpsSIMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METOM MIPH
pEIIeHNY T€OMETPUUYECKUX 3a/1a4

27

28

29

30

Kontponbnas padota nmo teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUE, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpeHue, 0600IIEHNE 1

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHuE, 0000IIEHNE U
1 cucrtemaTusanus 3HaHuii. OCHOBHBIE |
¢burypsl, pakTbl, TEOPEMBI Kypca
CTepEOMETPUH
33 Hroroast koHTpoIbHAs paboTa 1 1
34 [ToBTOpeHME, 0600IICHNE 1 |
CUCTEMAaTH3aIHs 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTrka: anrebpa u Hayaia MaTeMaTHUECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
['eomerpusi. [Toypounsie pa3padbotku. 10—11 knaccsr :
yueb. mocobue 115 00111e00pa3oBat. OpraHu 3amuii /

C. M. CaaksH, B. @. by Ty30B. — M. : IIpo cBe menue, 2017.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/

https://myschool.edu.ru/
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