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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 06a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUYECKON 3HAYMMOCTBIO METAampeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHHM B HAIPABICHUU JTUYHOCTHOTO
pa3BUTHS OO0y4armuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO M WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TaKKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpaBJIC€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIMMHUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PELIeHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH denoBeka. OpHEHTalWs 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COolHuaibHOro ObITHsA, (opMma
OTPaXXEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4eOHOM M TPYIOBON JE€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4YECTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl yueOHoOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJarommxcss  4epe3  0OCeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
cnenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIOHKEHUST 00pa3oBaHus
MO CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
OOy4JaronuXxcst CpeAHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3oM, oOydaronigecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETpPHUIO Oolee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTi>keHne 1eu  OCBOCHMSI MPOrpaMMbl O0OECIIEUMBACTCS PpEHICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuOpMTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCA:

e (opmMupoBaHuEe MNpEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYPbI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYKAIOMIErO MUPA,;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUEC METOAAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWEe yMEHHUS IPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXIIeHUs B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronmxcsi, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU U3YYEHUU IPYIMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MUHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBIISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4deHWs 3aJ]ad, pelIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET NMPOTEKAHNE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE MPOCTPAHCTBEHHBIX ITPEACTABICHUMN Y
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, @ OIIEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE cozepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro O0IIero ooOpa3oBaHMs.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell mporpamMmbl, paclpeneNEéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKUX MPEJCTaBICHUNA OOydYaroluXCcsl, paclIupss U
yriyosisas e€, o0pasyst MpOoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX vaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble W CKpelmBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YyTOJ MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauenbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHHE CEYEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM U TUIOCKOCTHU: NMEPHEHIUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAJUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOA M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHON TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MNPSIMON H
IJIOCKOCThIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBI Yroa JBYICPaHHOTO  yria.
[lepneHAMKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBusbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs THPAMUJIA; NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocasap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolllags U OCh;, IUIONIAAhL OOKOBONW M TIOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUE U BepliliiHA, 00Opasyronias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollue U BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI01aab Chephl.

N3o0pakeHue Tell BpallleHus Ha TJIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

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

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteust u3 He€. OO0bEM UUIUHIpA,
koHyca. O0BEM 1apa u maomasb chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJSPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAHUIO U MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3joxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel 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 pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTEpU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI WU TMp.), yYMEHUEM
B3aMMO/JICICTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 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 JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHMUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETHUKY MaTEMATUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOrO M OE€30MaCHOT0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccnr W peamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMATHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, TOHUMAHHEM BIIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JJIS PCIICHHs 33jad B
00JIACTH OKpY’KAaloIIeH Cpeibl, IUIAHUPOBAHHUS TIOCTYIIKOB W OICHKH MX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOILEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH M  OOIICCTBCHHOHW MPAaKTHUKH, [MOHHMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeTOBEYECKOW JMeATeIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYI0 W HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  noznasamenvuvle  Oelicmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCamwezo  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0OBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpEeNCHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBEHHBIA  TPH3HAK
Kiaccu(uKayu, OCHOBAaHUS JUIsl OOOOIIEHWS W CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKkTax, JTAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTHYeCKHX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Haubojee MOAXOASIIMN ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBAMBAaTh HCKOMOE W  JaHHOe, (opmMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0OBbEeKTa, SBJIICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, PEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie  Kommynukamuemuwie Oelicmeus,  obecneuusarom

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3ajaul, KOMMEHTHUPOBATh MOIYYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jM4yle U CXOJCTBO IO3ULIUH; B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBISITh  pe3ysNbTaThl  pEHIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 33J1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIaH, AITOPATM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 peieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIB:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelIeHUs MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEUICHUHU
3a7a4u, BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHTh OMUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpumnupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAaHHBIA yTOJI, TpPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIA U HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN NapajijIesienumne, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmnepupoBaTh MOHIATHIMHE: CEKYII[as MNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ, CJIEJOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHUYECKUE METOAbl TpPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPETIIMBAIOIINMUCS TPSIMBIMHU.

Permate 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMUUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKUE METONbl TPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMHUCS TPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMyja) ¢ TMpuMEHEeHHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTth NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

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

[TpumeHsaTh TeomeTpuueckue (aKThl Uil PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoiuX HECKOIBKO [IAroB PEIICHHUs], €CIIM YCIOBHS IPUMEHEHUS
3aJlaHbl B AIBHOH (opMe.

[IppuMeHATH MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYIHPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUHU, MWCCIENOBAaTh IOCTPOCHHBIE MOJECIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH MOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBars B3auMHOE pacrosokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbuncnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 0O0bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTYpHl OT PYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUJIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IprMeHATH MPaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOI MEXKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTrpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH M0 00pa3iiaM Wiu ajifOpUuTMaM, NMPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJyYEHHbIE 3HAHUSA Ha IPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE MOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOpPMYJIMPOBAaHHON TMPOOJEeMbl, MOJEIUPOBATH peaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
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padoThI padoThbI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 Bubnmorexa [IOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBLIE
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bu6mmoreka [IOK
1 Tena pamierus 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 o 5 1
OOBEmb TE https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
10 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600IIEHNE, 7 | bu6mmoreka [IOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
OCHOBHBIE TIOHSTHSI CTEPEOMETPHUU: TOUKA,
npsiMas, IJI0CKOCTb, MPOCTpaHcTBO. [IpaBuina
bu6mmoreka [IOK
1 M300paKeHUS Ha PUCYHKAX: U300paxKeHUs 1
. https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEH, MapauieIbHbIX MPAMbBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
) [TonsATHA: nepecekaronmecs MI0CKOCTH, 1 bubnnorexa [HOK
MepeceKarouecs npsaMas U mIoCKoCThb https://m.edsoo.ru/2d8a9¢99
3 [TonsTus: mepecekaronuecs MIOCKOCTH, | bubnmnoreka [JOK
repeceKaroluecs npsaMas v miIoCKOCThb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
bu6mmoreka [JOK
4 M300pakeHre MHOTOTPaHHUKOB Ha 1
https://m.edsoo.ru/a63959%ed
PUCYHKAX, HA MIPOEKIIMOHHBIX YepTexKax
HavansHbie cBeieHUS 0 KyOe U TUpaMu/Ie,
5 uXx pa3BépTku U Moaenu. CeueHns 1 bubmmorera [OK
p p ) https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HauanpHabie cBenenns o kyOe u mupamuie,
" bubmuorexa [JOK
6 UX pa3BEPTKH U Mozenn. CedeHust 1
https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsiTre 06 aKCMOMATHYECKOM TMTOCTPOCHUH
bubmuoreka [JOK
7 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U 1

CICACTBUSA U3 HUX

https://m.edsoo.ru/Occ5cdfe




Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHHUU

bu6mmoreka [IOK

8 CTEPEOMETPUHN: aKCHUOMBI CTEPEOMETPUH U
p p p p https://m.edsoo.ru/239¢c8cb4
CJIECTBUS U3 HUX
[TonsTHE 006 aKCMOMATHUYECKOM ITOCTPOCHUH
bu6mmoreka [IOK
9 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U
https://m.edsoo.ru/65¢6b106
CJIEACTBUS U3 HUX
[TonsiTne 06 aKCMOMATUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUH U bubmmorexa LHOK
P PHH: p p https://m.edsoo.ru/258fc245
CJIECTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECSI bubmmorexa LHOK
pocip - 1ep ’ https://m.edsoo.ru/1a2520f6
MapajuieJIbHbIE U CKPEIIUBAIOIINECS MTPSMbIE
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajlieNIbHbIE PSIMBIE B bubnuoreka [IOK
MPOCTPAHCTBE; MAPATUIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U TJIOCKOCTEN B
13 npoctpadcTse: [lapamienbHOCTh IPSIMOM U bubmnorexa [IOK
pocTp - H1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTaBI ¢ COHAIPaBIEHHBIMUA CTOPOHAMHU bubmorexa LIOK
P p hitps://m.eds00.ru/9f407 169
15 VYros MeXay IpsIMBIMHU B IPOCTPAHCTBE bubnmorexa LIOK
Ay ip poctp hitps://m.edsoo.ru/fe733862
bubmuorexa [JOK
16 Yroa Mexay NpsIMBIMU B ITPOCTPAHCTBE
https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoreka [IOK
rapajuiesIbHbIE IIITOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napaiebHbIX TIOCKOCTEN bubnmoreka [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA bubmuorexa [JOK
IJIOCKOCTH: TETPadIp, KyO, mapaiesenurie]] https://m.edsoo.ru/4a28dc02
20 [Toctpoenue ceueHuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetine ceuerit https://m.edsoo.ru/ec26feSd
Kontponbnas padota nmo teme "[Ipsmbie u
22 IUIOCKOCTH B ITpocTpaHcTie. [lapauienbHOCTh bubmmorexa [JOK
. https://m.edsoo.ru/9a0a%56
MPSIMBIX U IJIOCKOCTEN
3 [lepneHuKyIIpHOCTD NMPSMOM U TIIOCKOCTHU: bubnuorexa [JOK
MEPIEHIUKYIIAPHBIE IIPSAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6aSd
24 [IpsimMble mapasienbHbIe U bubnnorexa [HOK
MEPIEHINKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 IIpsimble napasuienbHbIE U bubnuoreka [IOK
MEPIEHANKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHAUKyJIAPHOCTH IPSIMOU U bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsAMol nepNEeHANKYIIPHON bubmuoreka [IOK
IUIOCKOCTH https://m.edso0.ru/635¢5087
79 TeopeMa 0 npsIMOM NEpIIEHAUKYIIAPHOU bubanoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMON NepIIEHUKYIIIPHON bubnnoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnenuKymsip U HAKIOHHBIE: PACCTOSIHUE bubnmoreka [JOK

OT TOYKHU OO IIOCKOCTH, paCCTOAHUE OT

https://m.edsoo.ru/33c477d3




pr[MOﬁ J0 IINTIOCKOCTH

[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

bubmuorexa [JOK

32 OT TOYKH 10 IUNIOCKOCTH, PACCTOSTHUE OT
A P https://m.edsoo.ru/66fefadd
MPSAMOM 10 IIIOCKOCTH
[TeprieHAMKYJIAp M HAKIOHHBIE: PACCTOSIHUE
33 oT EO‘-IKI/I OyHHECKOCTH aCCTOSII)HI/Ie oT bubmmorexa LIOK
. A P https://m.edsoo.ru/aSb7b8e3
MPSAMOM 10 TNIOCKOCTH
[TeprieHAMKYJIAP M HAKIOHHBIE: PACCTOSIHUE
34 oT IT)OIIKI/I oyrmzcmcm aCCTO;II)HI/Ie oT bubmmorexa LHOK
. A P https://m.edsoo.ru/dbee22bc
MPSAMOM 10 TNTIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOI bubnnoreka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN YroJI, TMHEHHBIN Yroil bubnnoreka [JOK
JIBYT'PAHHOI'O yTIJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJj, TUHEHHBIN yro bubnuoreka [IOK
JIBYTPAaHHOI'O yTJIa https://m.edsoo.ru/c7c777ed
38 [IeprieHAMKYIIAPHOCTD IUIOCKOCTEMN: ITPU3HAK bubnmnoreka [JOK
MEPIIEHAUKYIISIPHOCTU IBYX IIJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneH MKy IApPHOCTD INIOCKOCTEM: TPU3HAK bubnnoreka [JOK
MEPIIEHANKYIISIPHOCTHU JBYX IIJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [TepneHUKyYISIPHOCTD ITIOCKOCTEH: TPU3HAK bubnmoreka [JOK
MEePIEeHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX neprneHAnKyJIIpax bubmmorexa [TOK
P P PHCHIHKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHAnKyJIIpax bubmmorexa [TOK
P P PHCHIHKY AP https://m.edsoo.ru/52188a7d
N bu6mmoreka [IOK
43 Teopema o TpEX neprneHAnKyIIpax

https://m.edso0.ru/9246736




KontponsHas pabora o remam
"[lepneHIUKYISAPHOCTD MPSAMBIX U

bu6mmoreka [IOK

44
IockocTe" U "YTIIbl MEXy IPSIMBIMH U https://m.edsoo.ru/5b971ef3
I0CKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
45 3JIEMEHTHl MHOTOT'PAHHUKA, BBIMYKJIbIE bubnuorexa [JOK
HEBBITYKJIBIE MHOTOTPAHHUKM; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: n-yronpHas npu3mMa; rpaHu u
46 OCHOBAHMS IIPU3MBI; IpsIMas U HAaKJIOHHAs bubmuoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsMOyTroOJabHbIN bubnuorexa [JOK
MapaJuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuga: n-yroiapHast nupaMuia, rpaHu U
43 OCHOBaHME MUPAMUJIbI; OOKOBAs U TTOJIHAS bu6mmoreka [IOK
IIOBEPXHOCTH ITUPAMUJIBL; IpABUIIBHAS U https://m.edsoo.ru/fblcd0as
yceu€HHas mupamMuaa
[IpaBuUnbHBIE MHOTOTPAHHUKH: TTOHSTHE
MPaBUJILHOIO MHOTOTPaHHUKA; TpaBUJIbHAS
bu6mmorexa [IOK
49 IIpU3Ma U NpaBUIIbHAS IUPAMULA;
https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAs MUpamMuaa u
MIPaBWIBHBIN TeTpadIp; KyO
[IpeacraBnenue o MpaBUIBHBIX
bubmuoreka [JOK
50 MHOTOTPpaHHUKAX: OKTa’p, NOJEKa’Ap U
https://m.edsoo.ru/a0fdd5bf
HUKOCadIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPUS
. bubnmoreka [JOK
51 OTHOCHUTEIBHO TOYKH, MPAMOM, MIOCKOCTH.

DneMeHThl CHMMETPUU B UpaMuax,

https://m.edsoo.ru/b9e777d9




napajiiCCnmieaax, rnmpaBUIbHBIX
MHOTI'OrpaHHUKax

Brrunciaenue 31eMEHTOB MHOI'OI'paHHHUKOB:

bubmuorexa [JOK

52
pEOpa, MuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U TTOJTHOM
53 MIOBEPXHOCTHU NPSIMOM IPU3MBI, IIOIIA/b bubmumorexa [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOMU https://m.edsoo.ru/37d84157
MTOBEPXHOCTHU MPSIMON MPU3MBI
[Tnomanp 60KOBOM NOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIBLHON MUPAMHUIBI, bubnnoreka [JOK
TeopeMa O TIONaau OOKOBOW TTOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOW MUPaMUIbI
55 KonTponbhas padota no teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
56 [Tonsarue 06 06bEMe
https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57 O6bé a
PEM TTHPaNIAR! https:/m.edsoo.ru/235171b3
58 O06BEM TUpaMuIbl bubmorexa [OK
https://m.edsoo.ru/f47dfefd
59 O6bEM upaMuIbl bubmorexa HOK
https://m.edsoo.ru/79¢10312
" bubmuorexa [JOK
60 OOnEM mupamu et https://m.edsoo.ru/2faadc3f
bu6mmorexa [IOK
61 O0Be
PO TIPHEMA https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI bubmorexa [IOK

https://m.edsoo.ru/1e053890




bu6mmoreka [JOK

63 O0Bé 1
DEM TIPHSMEL hitps://m.edsoo.ru/482d3f51
64 Konrponsnas padora no reme "O0bEMBI 1 bubnumoreka [IOK
MHOTOTpaHHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHME, 0000IIEHNE CHCTEMAaTH3AITUS
. . bu6mmoreka [IOK
65 3HaHuil. [locTtpoenne ceueHuii B 1
https://m.edsoo.ru/098bedad
MHOTOT'PaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BbIunciaeHne pacCTOSHUM: MEX Ty
. bubnuorexa [JOK
66 JBYMsI TOUKaMH, OT TOUYKHU 10 MPSMOM, OT 1
https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTHU, MEX]TY
CKPEITUBAIOIIUMHUCS TPSIMBIMH
bubmuorexa [JOK
67 n o 1
TOTOBA KOHTpOILHAs pabotd https://m.cds0o.ru/b9146bc0
[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTHU3 AN
3HaHUU. BeIUncIeHne yTaoB: MEXKIY
68 CKPEIIUBAIOIINMHUCS IIPIMBIMH, MEX 1 bubmmnorexa LIOK
PEIHBATom P » MRy https://m.cds0o.ru/56765¢8b
MIPSIMOM U TUTOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTJIOB MEXKIY TIOCKOCTSIMU
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
ungposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue bp
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl

| Cdepa u map: HeHTp, pajnyc, THaMeTp; 1 bubmmoreka [JOK
IUIOINAAb MOBEPXHOCTHU CEphI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubnuoreka [{OK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc 1572
[unusapudeckas TOBEPXHOCTb,

4 o0pa3yroniye HUIHHIPUIECKON 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs U OOKOBast

5 IIOBEPXHOCTH, 00pa3yIomas 1 OCh; IUIOIIAb 1 bubmotexa HOK

P . ’ pv y ’ https://m.edsoo.ru/188f6216
OOKOBO¥ U MOTHON TOBEPXHOCTH
N3o06paxeHne HUINHIPA HA TIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubmuorexa [IOK
(TUTOCKOCTHIO, MapauIeIbHON HITH https://m.edsoo.ru/016e25eb
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)

Konunueckas TOBEpXHOCTh, 00pa3yromue
. P pasy bubmuoreka [IOK
7 KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIINHA 1
. https://m.edsoo.ru/c94ba09b
KOHUYECKOW OBEPXHOCTHU
8 Konyc: ocHoBaHue u BepInHa, 1 bubmmoreka [JOK




oOpasyrolias U oCh; IIIOLAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceuéHHBIN KOHYC: 00pa3yroliue 1 BbICOTA;

https://m.edsoo.ru/897dd3b2

bubnunoreka LIOK

9
OCHOBaHMS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxeHue KoHyca Ha MIIOCKOCTH.

10 Pa3Béprka konyca. CeueHust KoHyca Bu6muotexa [JOK
(TJI0CKOCTHI0, MapasuIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnnorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIA OKOJIO cephl;

bubmuoreka [IOK
12 ctepa, BIMCcaHHAss B MHOTOTPAaHHUK HJIH B
https://m.edsoo.ru/Ob136158
TEJIO BpAaIlEHUS

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWCTBA bubmmoreka IIOK
00BEMOB TET https://m.edsoo.ru/26a03fb7

bubmmoreka IIOK

14 O0béM HMIMHIpa, KOHYCa

HILTHIIpA, oMY https://m.edso0.ru/5513d87h
bubmmoreka IIOK

15 O0bEM 1m1apa U mIoImaab chepbl

p mank chep https://m.edsoo.ru/d189bde2
[TomoOHbBIE Tena B IPOCTPAHCTBE.
16 CooTHoteHus Memp n;)o ansIMHU brbmorexa [OK
. {:_ly Hai https://m.edsoo.ru/810cf1leb
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ

17 KonTponbhas pabota no remam "Tena bu6muoreka [JOK
BparieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

bubnunorexa LIOK

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefc1b
bub OK

19 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB nosmorexa I

https://m.edsoo.ru/23f4f089




bu6nmmoreka [IOK

20 YMHOXKEHUE BEKTOpa Ha YHCIIO
P https://m.edsoo.ru/dee379eb
PasnosxeHue BekTOpa 10 TpEM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [TOK
p paM. ’p https://m.edsoo.ru/a28fd74e
napajuiejenumneia
Pemenue 3aay, CBSI3aHHBIX C
. . bubnmoreka [IOK
22 MPUMEHEHUEM TIPAaBUJI ACUCTBUM C
https://m.edsoo0.ru/5a827900
BEKTOpaMHU
[TpstmoyTonbHas cucTeMa KOOPAUHAT B
PIMOY P bubnunoreka LIOK
23 npoctpancTBe. KoopinHaThl BEKTOpA.
. https://m.edsoo.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATAX
24 VYron mexay BekTopamu. CKasipHOE bubmmoreka [JOK
MPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
)5 Brruucnenue yrioB Mex 1y IpsIMbIMH U bubnnorexa [JOK
[UIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
26 KoopanHaTHO-BEKTOPHBIM METO IIPH bubmmnorexka HOK
pELIEHUN T€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
7 KonTposasHas padora no Teme "BekTtopsl u bubmmnorexka HOK
KOOpJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenwue, 0600IIEHNE 1
)3 crucremaTu3aius 3Hanuii. OCHOBHBIC bubmuoreka [{OK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUHN
[ToBTOpeHnue, 0600IIEeHNE U
79 crucremaTu3aius 3Hannii. OCHOBHBIC bubmuoreka [{OK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IUTAHUMETPUH
30 [ToBTOpenue, 0600ImIEeHNE U bubmmoreka [JOK




cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IICHUE U

https://m.edsoo.ru/7491efe0

. bubnuorexa [JOK
31 cUCTeMaTu3alys 3HaHuN. 3agauu 1
https://m.edsoo.ru/4dffda97
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHnue, 0600IICHNE U
0 cucremaTtu3aiys 3Hanuii. OCHOBHBIC 1 bubnuorexa [IOK
burypsl, GpakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
b K
33 HroroBast KoHTpoIbHAs paboTa 1 nommorexa [0
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IICHNE U | Bbu6moteka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. ['eometpus, 11 kmace/ Mepsmsk A.T'., Homuposckuit JI.A.,
[Tononckuii B.b., Axup M.C.; nox penakmueii [Togonsckoro B.E., O6mecTBo ¢
OTpaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-I'PA®y;
AxnronepHoe obmectBo «M3narenscTBo «IIpocBeiieHne»

» Marematuka. ['eomerpus / Mepznsik A.I'., Homuposckuii JI.A., [Tonsikos B.M.;
nof penakuueit [lononsckoro B.E, O61iecTBO ¢ orpaHMueHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®y; Axumnoneproe

06HICCTBO «M3paTenbcTBO «HpOCBGIHGHI/IC»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA
['eomerpust. YrmyOnénnslil ypoens. 10-11 knacc. MeToaunueckoe nocooue

aBTOphl: bynko E. B., Mep3msak A. I'., [lononckuit B. b., Sxkup M. C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas Komnekus uudpoBeix 00pa3zoBaTebHbIX pecypcoB Anredpa 911 kiace,
['eomerpus 9-11 knacc http://school-collection.edu.ru/

- JIokyMeHTBI K ypoKaM anreOpbl, F€OMETPUU, MAaTEMATUKH

http://www.dok4web.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 547202938716807997915962127595569658521524720077
Bnageney Hosocenoea Hatanka AdpaHacbeBHa

OeicTevTened C 24.04 2024 no 24.04.2025



http://www.tcpdf.org

		2024-09-18T09:58:47+0500




