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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHEr0 OOIIEro 00pa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUUECKOH 3HAYUMOCTBIO METAIlPEIMETHBIX U
PEIMETHBIX PE3yIbTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS,, HEOOXOAMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOeCleYyMBaeT BO3MOXKHOCTh M3yYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OMpPOBEPraThb
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3aJad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX O00JACTSIX ACSITeNbHOCTH uYenmoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAEUCTBUTEIBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIMHAET pa3Hble BUAbl y4eOHOH M TPYAOBOM JESATENbHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YEeCTB, MOITOMY aKTyajlbHa
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYCCKOU MEATSIIBHOCTH M0 MHOTUM HaMpPaBICHUSM.

[lens ocBoeHus mporpaMMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BaHUsA CHUCTEMATHUYECKUX TIeOMETPUUYECKUX 3HAHUHW U JICHCTBHH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBS3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUH H HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTH M3yYHUTh T€OMETpHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu  OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX M TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTyalUsiX M IpPHU U3YyUYEHUU JPYIHMX Y4EeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HA4aJle €ro H3y4dyeHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE MPOCTPAHCTBEHHBIX IPEIACTABICHUMN 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
HarJISIHOCTh, @ OIIEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbBIE copepikarelibHble TuHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell mporpamMmbl, paclpeneNEéHHbIM [0 TroaaM oOy4eHwus,
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 MNPEJCTaBICHUNA OOydaroluXcs, paclIupss U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

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



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuyielbHble W CKpelmuBaromuecs mnpsMble. [lapannenbHOCTs OPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IOCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIEHIUKYJIIPHBIE MPSMbIC B
IPOCTPAHCTBE, MpSAMBIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJi, JIMHEHWHBIA Yroa JIBYTPpaHHOTIO  yrJa.
[lepneHaMKyIIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl HAa  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpHU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IWIOCKOCTEN. TeopeMa o TpEX MEepHEHINKYJIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHpPaAMUJIa; MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
terpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pPEOpa, JMaroHaiH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMON IPU3MBL,
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 Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpa3yroriue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias MU OCh; IUIONAAhr OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO Tapajuienenunena M ciaeActBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6upie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJI.

Ceuenusi mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M TPOXOJSAIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JACUCTBUUA C BeKkTopamu. IlIpsAmoyronpHas cucrema



KOOpaMHAT B ImpoctpancTBe. KoopaumHatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/MHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

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

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OpPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMS, OTUYECKOTO TOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pELICHN, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJspHas buznueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; HHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTreMaTUYEeCKOMY OO0pa3oBaHUIO W
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHl, TMOHUMAHUEM BIUSHUS
COIMAITbHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMel Ha MPUMEHCHHE MaTeMAaTHUYECKUX 3HAHWM i1 PEIIeHUsS 33134 B
o0JacTh OKpyKawIeld cpeapl, IJIAaHUPOBAHUS TIOCTYNIKOB M OICHKH HX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAEsITENbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs [MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneyuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYJlCamweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNCHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUU Ui BBIABJICHHS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITHIO, MHEHHUE;

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

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISATH JACPUIUTH UHPOPMAINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAE&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

copMUpoOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIy4E€HHBIN pe3yibTar;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBISATh CBOU CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBoO:

3)

MOHMMAaTh W  MCIHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHJMBUAYAJILHOU paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1IEITb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeAeiaTh BUAbI pabOT, 10roBapUBaThHCs, 00CYKIATh MPOLIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaja B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUpaTh CIIOCO0 peleHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BHISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHUAMM: JABYTPaHHBIA yIOj, TPaHd ABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JIMHEHHBIM Yroj ABYTPAHHOTO yrja; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN NapaJljIeNIeuIe]l, KyoO).

KnaccuduuupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKauuu (BBIIYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOI'PAaHHMKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

Crpoutrh ce€yeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXyY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3laM uiu
aIrOpUTMaM, TMPUMEHSSI W3BECTHbIE AHAJTUTUYECKWE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pasiiaM uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIE AHAJTUTUYECKWE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKpPELIMBAIOIIMMHACS MPSAMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) ¢ NOpuMEHEeHHEM (OpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TCOMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKTbl Ui PEUIEHHS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOUM (opMe.

[IppuMeHATs MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS HA IPAKTUKE: AHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM TMPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KITIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIpPUUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIMCAHHBIH B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXY IUIOIMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOT00HBIX TE.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 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 NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINoNHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1atOT.

[IpuMeHTh MpaBUiIO NapasvieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAaM.

3ajaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemates mpoctedinme reoMeTpUYEeCKUEe 3aJla4d Ha IPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0KA3aTEJILCTBO MAaTEMATHUECKUX OTHOIIEHUN W
HaXO0XJICHUE TeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WUJIu alifOpUTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHJAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

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

[IpyMeEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallUM W TPUMEHSTh HW3YYEHHBIE TIOHATHS B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEIOBaTh IOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPHUUYSCKUX TIOHATHUH 1 TeOpeM, alapara ajareOpbl; peniaTh
MPAKTUYECKUE 3a/1aUH, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
I Baenenue B crepeomerpuro 10 https://m.edsoo.ru/1¢209e37
) [IpsiMBIE U TIIOCKOCTH B POCTPAHCTBE. 12 1 bubnuorexa [HOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMH 0 https://m.edsoo.ru/1¢209¢37
bubmmoteka [IOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmuotexa [JOK
9 1
6 OOBEMEI MHOTOrpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubmmorexa [IOK
p ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpatieHus https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 | bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpancto. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHMs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
[lonsTHs: nepecekaromecs
MIJIOCKOCTH, TepeceKarouecs npsamas 1 bubmmorexa [TOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TJIOCKOCTh
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, MepeceKaroumecs npsamas 1 brbmmorexa [TOK
> IEP P https://m_edsoo.ru/db685¢73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHNe MHOTOIPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HauanpHabie cBenenus o kyoe u
AMILIE A3pE o1 1 bubnmnoreka [JOK
UpaMu/Ie, X Pa3BEPTKU U MOJICITH.
PaMIAS, TX pasBep https://m.edsoo.ru/b30dff38
CeueHrss MHOTOTPAaHHUKOB
bubnunorexa LIOK
HauanpHbie cBenenus o kyoe u 1

https://m.edsoo.ru/3d8ffd32




nUpamMuje, MX pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMAaTUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI bubmorexa LOK
p p pH: https://m.edsoo.ru/OccSc4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
INousarue 06 aKCHOMaTHIECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa LIOK
' https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IlousiTe 06 aKCMOMAaTUYECKOM
9 0CTpOE cTepeoMe aKCHO bubmorexa LOK
IIOCTPOEHHUH CT METPUH: AKCHOMBI
P pEOMETP https:/m.edso0.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTre 00 aKCHOMATUYECKOM
10 0CTpOE cTepeoMe aKCHO bubmmorexa [TOK
IIOCTPOEHUHU CT METPUH: AKCHOMBI
P PEOMETD hitps://m.edso0o.ru/258c245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoe pacnionoxeHue npsmbIx B
11 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubmuoreka [IOK
napaiesIbHbIE U CKPEIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapaniensHOCTh MPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
bubnunorexa LIOK
12 NapajuleIbHbIC NPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIeIbBHOCTh TPEX
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapaienbHOCTh IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmoreka [IOK
14 VYIIIBI ¢ COHANPABIEHHBIMU

https://m.edsoo0.ru/9f4071b9




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajuieNibHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnnorexa [IOK
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MIIOCKOCTHU: TETPad bubmmorexa [IOK
yP - TCTpad P, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHIE CEACHHH https://m.edsoo.ru/1d434d0f
bubmmoteka IIOK
21 I1 i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamuiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPAMOU U
23 HJI(I)DCKOCTI/I'}II'IC I;IeH WK IJ)IH HbIE Bubmmorexa [IOK
- NEPHEANKY AP https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapasenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIApHOCTH bubmmoreka [JOK




pr[MOﬁ H IIJIIOCKOCTH

[Ipu3Hak nepnesauKyJISpHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSAMON U TIIOCKOCTH https://m.edsoo0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEePIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyNsIp ¥ HAKIIOHHBIE:
31 aCPCTos[HHeYOT IT)OLIKH 0 IJIOCKOCTH bubmmorexa [TOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:
32 aCCTOSIHUE OT TOUYKH JI0 IIJIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(?CTOﬂHI/ICYOT l;quI/I 0 TTOCKOCTH brbmmorexa [TOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
34 a(i)TOHHI/IeyOT IT)OIJKI/I 0 IUIOCKOCTH bubmmorexa [TOK
p 'E[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSIMOM A0 IUNIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKTY bubnmnoreka [JOK
NPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TMHEUHBIN yroi bubmuorexa [IOK
JIBYI'PaHHOI'O yTIJjia https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPaHHOIO yIia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASAPHOCTD MIOCKOCTEM: bubnuoteka [JOK




MIPU3HAK MEPICHIUKYISIPHOCTU IBYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 np£3HaK ne[})]negnHKynﬂpHOCTH JIBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
40 Hp§3HaK negneinnxynapHocm JBYX bubmmorexa LIOK
s https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApAx bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIApax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax buomorexa LIOK
https://m.edsoo.ru/9f246736
KonTtponbHas pabora o Temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubnmnoreka HOK
miockocTeil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTBHl MHOTOTPAaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKJIBIE bubnmorexa LHOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yrospHas npu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, NpAaMOYTroJIbHBIN bu6muoreka [IOK

MapasiesienuIe] U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




48

[Mupamuna: n-yroipHasi MUpaMuza,
rpaHd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MOHSTHE MTPaBUIIBHOTO
MHOTOTpaHHHKA; IIPaBUIIbHAS IIpU3Ma
Y IIpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamuja u
MIPaBWIbHBIN TeTpadip; KyO

bubnuoreka [IOK
https://m.edsoo.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B TUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAaroHau,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
NPSAMON MPU3MBbI

bubnunorexa LIOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOI MOBEPXHOCTH U

bubnunoreka LIOK




IIOBEPXHOCTHU HpaBPIJII)HOfI

MUPaMHU/IbI, TEOPEMa O IUIOIIAJN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMH

https://m.edsoo.ru/5603e30b

MU PAMH/TBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
56 [TonsTre 06 00BEME bubmmorexa [IOK
https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
57 0
OObEM mHpaMitE! https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>8 O6bEm mipami b https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
59 OObEM mipaviLo! https://m.edsoo.ru/79¢10312
N bubmuorexa [JOK
60 06
DM THPAMITAB! https://m.edsoo.ru/2faadc3f
bubmmoteka IIOK
1 "
6 O0bEm npH3MbI https://m.edsoo.ru/79853608
bu6mmoreka IIOK
’ "
6 O0bEm npHaMbI https://m.edsoo.ru/1e053890
" bubnuotexa [JOK
63 O0bem mpHaMbl https://m.eds00.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OT'paHHUKC

https://m.edsoo.ru/098bedad




[ToBTOpeHmE, 0600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienne pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOUKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 INIOCKOCTH, MEXIY
CKPEIIHMBAIOIIMUMUCS MPSIMbIMU
bubnunoreka LIOK
67 HToroBast KOHTpOJIbHAS paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3allHsl 3HAHUH.
Beruucnenue yrioB: Mex /1
68 CerIHI/IBaI-OH_IZIFMI/IC}I Hp}IMIZ;MI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSAMOU U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 63

[MPOT'PAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 IAAMETP; IO IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxenue cdepsl, mapa Ha | bubanorexa [JOK
miockocty. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckasl HOBEPXHOCTb,

4 o0pa3yrolne UIHHIPHIECKOI 1 bubmuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U OCh; | bubmuoreka [JOK
I0ab OOKOBOW U TIOJTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpakenue muimHapa HA
IJTOCKOCTH. Pa3BépTka mumHapa.

6 Ceuenus muIMHIpa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. p ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEePIEHIUKYISIPHON OCH LIMJIUH]IPA)
bu6muoreka [IOK
7 KoHnnyeckast noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yromune KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIINHA,

8 oOpa3ymollas 1 och; IJI0Ab bubmmorexa [JOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VY ceuéHHbIi KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/IH u goxz};l: bubmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus konyca (TUIOCKOCTBIO, bubmmoreka [JOK
rapajieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPLLIUHY)

1 KomOunamus ten BpareHus u bubmuorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIN OKOJIO

12 cdepsrl; chepa, BOUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHUK WJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 00BEMOB TEJI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OGbEM LHpa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OObEM tapa it MIOAb ChepEI https://m.edsoo.ru/d189bde2
16 [TogoOHbIE TENa B MPOCTPAHCTBE. bubmmorexa [IOK

https://m.edsoo.ru/810cf1eb




CoOTHOIICHUS MEXTY TUIOIIAISIMA
MOBEPXHOCTEH, 00BEMAMHU
MOT00HBIX TEJ

17 KonTponbHas pabora no Temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembl TE" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnokeHue ¥ BRIYUTAHHUE BEKTOPOB bubmorexa [IOK
p https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0
MHOIKCHHE BeKTopa Ha JHe https://m.edsoo.ru/dee379eb
Paznoxenune Bexktopa 1o tpém
21 HEKOMILIaHAPHBIM I]:GKTO TEM bubmorexa [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM ITPaBUJI JEHCTBUH C bubmmorexa [TOK
P e https://m.edsoo.ru/52827900
BEKTOpPaMHU
KoopanHaTHO-BEKTOPHBII METOJT
23 Il I/Ip CLIEHUU FCOMe’ll:“) WYECKUX bubmmorexa [TOK
prp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbHas cucteMa
24 KOOpJWHAT B IPOCTPAHCTBE. bubmuoreka [JOK
Koopaunats! Bekropa. IIpocTeiimne https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
’5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexy bubnmoreka [JOK

IMPSAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTponbhas pabota no teme

bu6nmoreka [IOK

27 "Bextoper n K?OpﬂHHaTH i ! https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1

)3 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubnuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1

30 CHCTeMaTHu3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUITAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efeQ
peuieHus
[ToBTOpenue, 06o0IIEeHNE U

31 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun 1 bubmuorexa [IOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U

0 cucreMmaru3anusa 3HaHui. OCHOBHEIE 1 but6mmorekxa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 WroroBas koHTpoJsibHAs paboTa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600mEeHNE U 1 bub6mmorexa [IOK

cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 a4

I[TPOIT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremarnka: airedpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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