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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIILHOTO PAa3BUTHS
JUIHOCTH 00YJarOITUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUWA M NPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M PO MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUs, HEOOXOAMMBIX [IJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JA€UCTBUTENBHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBOM JIE€ATEIBLHOCTH,



SBJISIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmupoBaHHS y OOYyYaroONIUXCsli MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HalpaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydeOHOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — o0OmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHWe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUSA CHUCTEMATHUYECKUX TI'EeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOIKEHUS 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyJaroIMXCcs CPEAHEHN IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YHUTh T€OMETpPHIO Ooee
rIyOOKO, €ciiM B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax aBisitoTCs:

e (opmupoBaHue MpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIONMINX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuME yMEHHsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peabHOM MUPE MHOTOTPAHHUKY U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIIeHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHHS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP>KaHUEM;

e pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
OoOy4JarommMxcsi, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar il PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJIECHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET pelIeHUs 3a7a4 Ha
CO3/laHM€  IPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCSA € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
o0Oy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpeneleéHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIEGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH OOYy4YaroUIMXCs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoaurcs 2 4yaca B Henemo B 10 kinacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOTI O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOECHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajyielbHble W CKpelmBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMbIE B IPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABICHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenunea; IOCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISPHBIE TIPSIMbBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAJUICIbHbIE W TNEPIEHIUKYJSIPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTU. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOTO  yIJa.
[lepneHAUKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKOoCcTer. TeopeMa 0 TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MoJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcrBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl Tpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA M TPABHIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HumHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrollue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: ocCHOBaHME U BepiinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepsl U III0CKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM LMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6upie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU OTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miiockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMpaBUJ JACUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHHSI IpOrpamMMbl y4eOHOTrO MNpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOTO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxaaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUINCKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MmacHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CIIOPTUBHO-0310POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTeMaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPUPOIHON W COIMATLHOM
Cpedbl, OCO3HaHHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpPHCHTAIlCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWH JUI pEIICHHUS 3a1ad B
00JIACTH OKpYJKAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUYECKOW JMeATEIBHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [MBHJIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOHW KaK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATCILCKYIO JICITCIbHOCTD
WHIWBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJCarwjeeo  Mupa,  NpUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble ornyeckue aAecTBU:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
O0OBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpEeNeCHUS]  TOHATWW; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
Kiaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOoBaTH W  MPEOOPa30OBLIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemnieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelUIEHUs, BBHIOMpaTh Hauboiee MOAXOASINMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MnpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCa, a TaKKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIbHO
c(hOPMYIUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 00ecnevusarom

copMUpoO8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOIYUYEHHbIN pe3ybTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHUs; COINOCTaBIATh CBOU CYXKJIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh Pa3IM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pEIlIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEW ayAUTOPHUHU.

CoTpyaHu4ecTBoO:

3)

MOHMMAaTh W  MUCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [IO3HABATEJIILHOW peduiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIIeHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa Ied U YCJIOBUSM, OOBSICHSITDH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPSMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpuimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYTPAHHBIA yroJl, TpPaHU JBYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yIia; JMHEWHBIM Yrojl ABYTPaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh TMOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA ¥ HEBBITYKJIBIH
MHOTOTPaHHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapajijIesienunesn, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaijiesIeuneabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSI METOJ, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUUECKIX BEJIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUNA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUUICCKUX BEIMYMH MO 00pasiam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTIIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) € TpuMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IMPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKTbl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAaroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSAMHU: LWIMHAPUYECKas IOBEPXHOCTh, oOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  TeNn  BpalleHHUS,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAI B MHOTOTPAHHUK WJIH TEJO
BpAIIICHUS.

Bb4ucasTe COOTHOLIEHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath m3ydaemple (PUTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO 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 YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAaHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢GHakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PENICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpu4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WiIu alrfOpuTMaM, NpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1ay.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallul W TPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4eck CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnble IIpakTHyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 B 10
BEHCHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISAPHOCTD MPSAMBIX U 12 bubmuorexa [{OK
IUIOCKOCTEH https://m.edsoo.ru/1¢c209e37
b K
4 VYTriael MEXAY NPAMBIMHU U IJIOCKOCTSMU 10 1 nbmmorexa L0
https://m.edsoo.ru/1¢209e37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
bubnunorexa LIOK
6 O06Be 9 1
HEMBI MHOTOTPARHHKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmmorexa [IOK
P ' - P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
! Tena ppaueris 12 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
2 06 5 1
PEMBLTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI ¥ KOOPAMHATEI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHme, 0600IEeHNE, 7 | bu6mmoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
OcHOBHbIE OHATHUS CTEPEOMETPHUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npocrpancTso. [IpaBuna
bubnuoreka [{OK
n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTPE3Ka
[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, IEPECEKAOIINECS MPSIMAST 1 bubmorexa [IOK
’ https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
0CKOC epeceKaroImec a 1 bubmmorexa LIOK
IJIOCKOCTH, T KaroIIHecs mpsiMast
- 11ep p https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha | bubmuoreka [IOK
PHUCYHKaX, Ha IPOECKIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavanwsHbie cBeneHus 0 Kyoe u
MUpaMuie, UX Pa3BEPTKU U MOJCTH 1 Bubnmorexa [IOK
p P X P p ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
but6mmoreka [IOK
HavanwsHbie cBeneHus 0 Kyoe u 1

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

[ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnnst MHOTOIrpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 ocTpoe cTepeoMe aKCHO bubamorexa LOK
MMOCTPOEHUH CT METPUU: AKCHOMBI
P p P https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akcCHOMaTHYECKOM
8 ITOCTPOEHUH CTEPEOMETPUH: AKCUOMBI bubmmorexa [JOK
P PEOMETPIH: https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
bubnunoreka LIOK
9 MIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
10 MIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI bubmorexa LIOK
P PEOMETPIH: https://m.eds00.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
1 IIPOCTPAHCTBE: MEPECEKArOIUecs, bubmmnoreka HOK
rnapajulelIbHbIE U CKpPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamienpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
bu6mmoteka IIOK
12 napajuieJbHbIE MPSIMbIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaUICIbHOCTh TPEX
MPSMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B TIPOCTPAHCTRBE: bubnmnoreka [JOK
[TapannenpsHOCTH PSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bubnunorexa LIOK
14 VYTIIIBI ¢ COHANPAaBIEHHBIMU

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



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 Yron Mexay nNpsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEM: Bu6muoteka [JOK
rapajuIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (burypsI Ha MIIOCKOCTH: TETPad bubmmorexa LIOK
P $ TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, apajuiesenumne
bubnuoreka [IOK
2 IT i
0 OCTPOCHHE CCHCHHU https://m.edsoo.ru/1d434d0f
bubnuoreka [IOK
21 IT i
OCTPOCHHE CEHEHHH https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
22 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU U
23 HJI(I))CKOCHTH'};Ie I:;'IGH WK IJ)'ISI HbIE bubmmorexa [TOK
- ICPTICHMKYIAD https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuorexa [JOK
MNEePUEHINKYISPHEIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble mapanienbHble U bu6muoreka [JOK
25
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHIuKyIIpHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIPSIMOM U INIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHuKyIIpHOCTH

bubnmoreka [IOK

27
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHOMN MIJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsimoit Bu6muoteka [JOK
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnnoreka [JOK
MEPIECHANKYISIPHON NIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:
P yiop bubnunoreka LIOK
31 paccTostHue OT TOYKHU J0 MJIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSAMOM J0 MIIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE:
32 a(i:TOﬂHI/IGYOT IT)OLIKI/I JI0 TUIOCKOCTH bubmmorexa [IOK
P g ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSAMOM J0 MIIOCKOCTH
[TepnienquKymsip U HaAKJIOHHBIE:
33 aCIz:TOﬂHI/IGYOT iquH 0 MJIOCKOCTH bubmmorexa LIOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:
34 acchOﬂHHGYOT l;quI/I 0 TJIOCKOCTH bubmmorexa [TOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
IBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroi, TUHEHUHBIN yroi bubmuorexa [IOK
JBYI'PaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYAAPHOCTD IUIOCKOCTEM: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHqUKyISPHOCTD MIJIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubamorexa LOK
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHAMKYASAPHOCTD IJIOCKOCTEM:
40 MIPU3HAK MEPIEeHIUKYIIPHOCTU ABYX bubmmorexa [IOK
% https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX nepHeHANKYIIApaAX bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMma 0 TpEX nepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEx nepHeHAUKYIAPAX bubmmorexa [IOK
https://m.edso0.ru/9f246736
KonTponbHas paborta no remam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubnuoreka [IOK
mIockocTeil" u "YTibsl MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSIMU"
IloHsATHE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTpPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Ipusma: n-yronbHast npu3Ma; rpaHu U
46 OCHOBAHHMS TIPU3MBI; TIpsiMasi 1 bubnmnoreka [JOK
HaKJIOHHAs TIPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHAsl TOBEPXHOCTh PU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [JOK

napajuieJICnrIic I U €ro CBOMCTBaA

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamuya: n-yrojapHas MupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMU/IbI;
OOKOBas ¥ OJTHAS TIOBEPXHOCTD
UPaMHU/IB; IPABUIIbHAS U yCEUEHHAS
nupamuaa

[IpaBuIbHBIE MHOTOTPAHHUKY:
MOHSTHE TPaBUILHOTO
MHOTOTpaHHHKa; IPaBUIbHAS IPU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa 1
IIpaBWIbHBIN TETpa’ip; KyO

[IpeacraBnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadIp,
JOJICKadAp U UKOCAdIP.

bubnunorexa LIOK
https://m.edsoo.ru/fblcd0as

bubnunoreka LIOK
https://m.edso00.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTEIBHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUH B IUPAMHUJAX,
napajuleJIenuIenax, NPaBUIbHBIX
MHOTOTpaHHUKAX

BrlunciieHue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bu6mmoteka IIOK
https://m.edsoo.ru/b9e777d9

bu6mmoteka IIOK
https://m.edsoo.ru/6¢cdbecef

53

[Tmomaae 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IIOMNIAIh OCHOBAHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[IOBEPXHOCTHU ITPAaBUIILHOMN

MMpaMH/JIbl, TEOpeMa O IIoLIaIx
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

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

A PAMHTBI
55 Konrponsnas pabora o teme Bu6muoteka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
bu6nmoreka [IOK
n .
>6 onse 06 0bneme https://m.edsoo.ru/7ad0020b
. bubmuorexa [IOK
37 O0bEm mupavet https://m.eds00.1u/235171b3
N bubmuorexa [IOK
>3 OOBEM mpamu b1 https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
5 0
? OOBEM MHpaMu eI https://m.edsoo.ru/79c10312
. bubnuoreka [IOK
60 0
OOBEM mapami bl https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OObEM MpH3MEI https://m.edsoo.ru/79853608
N bubnuoreka [{OK
2
6 OOBEM npu3MEI https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 06
DEM TPHSMEL https:/m.eds00.ru/482d3f51
64 KonTponbhas padota no teme bubnuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 0600IEHNE
65 cucTeMaTu3als 3HaHUH. bubmuoreka [IOK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

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



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue paccTosiHUN: MEXY | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6nmoreka [IOK
67 HroroBast koHTposbHAs paboTa 1 hitps://m.edsoo.ru/b9 146bc)
[ToBTOpEeHME, 0000IIEHNE
CUCTeMAaTH3alusl 3HAaHHH.
Brruncnenue yrinoB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
. https://m.edso00.ru/56765e8b
MEXTy TIPSIMOH ¥ TUIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
bubnmoreka IIOK
1 JIMaMeTp; TUIOIA/lb TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepsr
Bsaumnoe pacrnonoxenue chepsl 1
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15£7f2
Hunuuapudeckast TOBEPXHOCTb,

4 o0Opa3zyromiue MUINHIPHIECKOM | bubnmnorexa [JOK
MTOBEPXHOCTH, OCh [IWJIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u och; | bubnnoreka [JOK
IUIOIIA s OOKOBOM M IOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N306pakenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.

6 CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK

B . AP ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIn
MEePIEHIUKYIISIPHON OCH IMJIMH]IPA)
bubnmoreka [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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o0Opa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH MTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3s ast ¥ OCh; IUIOLIAb buGnuorexa [IOK
PasyIoll b; TLIOTHA hitps://m.eds00.ru/897dd3b2
OOKOBOI ¥ MOJIHON TOBEPXHOCTH
YceuéHHBII KOHYC: 00pa3yIonue u
9 BBICOTA, OCHOBa}i]I/ISI u goxzz)aﬁ bubnmorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3o06paxenune koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnoreka [JOK
MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIIUHY)

11 Komb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONMCaHHbIN OKOJIO

12 cdepsl; cdepa, BMcaHHAs B bubmuoreka [IOK
MHOTOIPaHHUK UJIN B TEJIO https://m.edsoo.ru/Ob136158
BpaIlICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoteka IIOK
CBOICTBA 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

N bubnuotexa [JOK
14 O0BEM HMIMHIPA, KOHYCA
HHTHHADA, KOHY hitps://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 O0BEM mapa u wiomaas chepel

P A, chep https://m.edsoo.ru/d189bde2
bubnnorexa IHOK

16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommoreka I

https://m.edsoo.ru/810cf1leb
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COOTHONICHUST MEXKTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockocTH U B bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/5Scaefc1b
bu6nmoreka [IOK
19 CnoxeHue 1 BbIYMTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
bub K
20 YMHOKEHUE BEKTOPA HA YUCIIO uommoreka T10
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
bubnuoreka [IOK
21 HEKOMILJIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
Pewrenue 3amau, cBA3aHHBIX C
22 MIPUMEHEHHUEM TIPaBUJI JEUCTBUH C bubmorexa LIOK
P PapiiA https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 MPY PEIIEHUH T€OMETPUYECKUX bubmorexa HOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnorexka HOK
Koopaunarsl Bextopa. [Ipocteiimue https://m.edso00.ru/48db7058
3a/1aud B KOOPJAMHATAX
)5 VYToa Mexay BEeKTOpaMH. bubnmnoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMPpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

bubnunorexa LIOK

27 "Bektoper i KSOPHHHaTH B ! https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHUE, 0600IICHNE 1

)3 cucrteMaTusanus 3HaHui. OCHOBHBIS 1 bubnuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1

29 cucteMaTusanus 3HaHui. OCHOBHBIS | bubnuoreka [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
IToBTOpEHME, 0000IICHNE U

30 cHUCTeMaTH3alvs 3HaHWK. 3a1auun | bubnuoreka [IOK
IUITAHUMETPUHA U METOJIbI KX https://m.edsoo.ru/7491efeQ
pelIeHus
[ToBTOpeHue, 060061IeHNE U

31 cucTeMaTu3als 3HaHui. 3anaun | bubmuoreka [{OK
IUITAHUMETPUHA U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHme, 06001IeHNE U

1 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnmnoreka [JOK
¢burypsl, (pakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUH

bubnunorexa LIOK

33 HroroBas KoHTpoNIbHAs paboTa 1 hitps://m.cdsoo.rw/ec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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