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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomeTpumn oTBoAUTCS 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMasl, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IapajulelIbHbIE TPSMbIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaiv, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lumuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Cedenus mwiMHApa (MapaUiebHO M TEPIEeHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHure BEeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroi Mexay BekTopamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepUu3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, MOHUMAHHEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TOCTYIKOB H OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYelIOBEUECKOH JAesITeNbHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvhwvie  Oeticmeus, — obecnequusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (aKTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSX,



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MIPSMBIE U OT MPOTUBHOTO), BRICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M (JOPM TPEIACTABICHHS;

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCmMb COYUATLHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle€ U CXOJCTBO IO3UILIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUs 3a]1auM, BEIOUpATh CIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccuduimupoBaTh B3auMHOE paCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOT'PaHHHKA, TIPABUJIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KkjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHHUKH; TpPaBUIbHbIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3aj7[ad Ha BBIYMCICHHE PACCTOSTHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyuga) C TpUMEHEHHEM (QOpMysd; BBIYUCIATH COOTHOLICHHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO0 HAa YepTexax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMY4YEHHBIE 3HAHWUS HaA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOpPEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTAa, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
W3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTRBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBaTh TMOCTPOCHHBIE MOJAEIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHOBaHUe KounyecTBO 4acoB BocnurareabHbI
JuieKTpOHHbIE (LU poBbIE) N
n/ pa3fiejioB H TeEM Bcer KoHTpoJibHBI IIpakTHyecku M KOMIIOHEHT
o0pa3oBaTejibHbIE PeCypPChI
n NMporpamMmbl 0 e padoThl e padoThbl
B https://lib.myschool.edu.ru/content/405 1) marproTHIecKoE
BCIICHHUE B 10 2 BOCITMTAaHHUC:
CTCPCOMCTPHIO B NpOSIBJICHUE UHTEpeca
K IPOLIIOMY U
[Ipsmbie U MIIOCKOCTH HacTOAIIEMY
B IPOCTPAHCTRBE. https://lib.myschool.edu.ru/content/536 POCCHUICKOM
[TapayieasHOCTH 12 1 1 MaTeMaTHKH,
MPSIMBIX U LIEHHOCTHOE
o OTHOIICHUEC K
IJIOCKOCTEM
JOCTUKCHUAM
IlepnenAuKyIApHOCT https://lib.myschool.edu.ru/content/402 = poccuiickux
b TIPSIMBIX U 12 0 MaTEMaTUKOB U
IJIOCKOCTEH poccuHcKon
MaTeMaTH4ecKoi
Yrael mexny https://lib.myschool.edu.ru/content/542 HIKOJIBI, K
IPSIMBIMU U 10 1 9 HCTIOJIb30BAHHIO STHX
IIOCKOCTAMH JIOCTUKEHUH B IPYrUX
. HayKax u
https://lib.myschool.edu.ru/content/331 Y
MPUKIATHBIX chepax;
MHororpanHuKu 11 1 9 2) rpaxancKoe u
AYXOBHO-
. https://lib.myschool.edu.ru/content/420 HpPaBCTBEHHOE
OO0BEMEI 9 1 0 BOCIHTaHHE:
MHOI'OTpaHHHKOB - NPEJCTaBICHUE O
MAaTEeMaTHUYCCKUX
IToBTOpeHue: OCHOBAx
4 1 (GYHKIHMOHUPOBAHUS
CEUYEHHUSI, PACCTOSTHUS
Pa3JINYHBIX CTPYKTYD,



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/5361
https://lib.myschool.edu.ru/content/5361
https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/5429
https://lib.myschool.edu.ru/content/5429
https://lib.myschool.edu.ru/content/3319
https://lib.myschool.edu.ru/content/3319
https://lib.myschool.edu.ru/content/4200
https://lib.myschool.edu.ru/content/4200

U yTJIBI

SIBIICHUH, IpoLEyp
TPaxIaHCKOTO
oOrrecTBa (Hampumep,
BBIOOPBI, OIPOCHI), 3)
TPYAOBOE
BOCIIUTaHHE:
yCTaHOBKa Ha
AKTHBHOE y4acTHE B
pelieHun
MPaKTHYECKHX 33724
MaTeMaTH4eCKOn
HaIlpaBlIeHHOCTH, 4)
3CTETUYCCKOE
BOCIIUTAHHE:
CIOCOOHOCTH K
SMOIMOHAIEHOMY H
ICTETHIECKOMY
BOCIPHUSITHIO
MaTeMaTHYeCKUX
00BEKTOB, 3a/1a4,
peLIeHui,
paccyxaeHu,
YMEHUIO BUICTH
MaTeMaTHYECKUE
3aKOHOMEPHOCTH B
HCKYCCTBE; 5)
LIEHHOCTH HAYYHOTO
MO3HAHMS:
OpHEHTAILHSI
BJICSITEIIPHOCTH Ha
COBPEMCHHYIO
CUCTEMY HAYYHBIX
TpeCTaBICHUH 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS YEJI0BEKA,




TIPUPOJHI M 00IIEeCTBa,
6) dpusuueckoe
BOCIIHTaHHE,
(dhopmupoBanue
KyJIbTYpBI 3710POBbS U
9MOIMOHAIEHOTO
Omaromoydus:
TOTOBHOCTh
MIPUMECHSTh
MaTeMaTH4ecKue
3HAHMS B MHTEpecax
CBOETO 3/I0POBbS,
BEJ/ICHHS 37J0pPOBOTO
o0pasa KHu3HH
(3mopoBoe muTaHue,
cOanaHCUpOBaHHBIH
PEXUM 3aHATHH U
OT/bIXa, PeryspHast
(uzngeckas
aKTHBHOCTH), 7)
IKOJIOTUYECKOE
BOCIIHTaHHE!
OpHEHTALMsI Ha
NpUMEHeHne
MaTeMaTHYeCKHX
3HAHWUM [yl pELCHUs
3a1a4 B 00J1acT
COXPaHHOCTH
OKpYXKaroIIei cpepl,
IUTAHUPOBAHHS
MTOCTYIIKOB ¥ OLICHKH
MX BO3MOHBIX
MOCJIEACTBUIN JJIs
OKpY’Karolleil cpeipl,

OBILEE KOJIMYECTBO

68




YACOB 110 I[TPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanu
€ pa3/iejioB U
TeM
NporpamMmbl

Temna
BpaIicHus

O0BEMEBI TENT

BekTops
KOOPJMHATHI B
MPOCTPAHCTBE

[ToBTOpEHME,
00o01Ienue,
CHCTeMaTH3aIu
s1 SHAaHUH

KoanuyecTBO 4acos

Bcer KoHTpobHBI
0 e padoThbl

12

5 1

10 1

7 1

IMpakTuyeck
ue padoTsl

dyeKkTpoHHBbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

https://lib.myschool.edu.ru/content/3330

https://01math.com/maths/class?class id=16#colla

pse-289

https://lib.myschool.edu.ru/content/5700

https://lib.myschool.edu.ru/content/4230

BocnurarenLHBI
M KOMIIOHEHT

1) marpuoTHyeckoe
BOCIUTAHUE!
LEHHOCTHOE
OTHOIIIEHUEM K
JOCTUKCHHUAM
pOoCCHIiCKUX
MaTEMATUKOB U
poccuiickoin
MaTeMaTHUYECKON
LIKOJIBI, K
WCTIONTE30BAHUIO
ATHUX JOCTYKEHUH
B IpyTUX HayKax H
TIPUKJIATHBIX
chepax; 2)
TpaxIaHCKOE U
JTyXOBHO -
HPaBCTBEHHOE
BOCIIHUTaHUE:!
TOTOBHOCTH K
00CYKICHHIO
ATUYECKUX
mpobuieM,
CBSI3aHHBIX C
MPAKTUYCCKHUM
IMIPUMCHCHUEM



https://lib.myschool.edu.ru/content/3330
https://01math.com/maths/class?class_id=16#collapse-289
https://01math.com/maths/class?class_id=16#collapse-289
https://lib.myschool.edu.ru/content/5700
https://lib.myschool.edu.ru/content/4230

JIOCTH>KEHHUH
HayKH,
OCO3HaHHEM
BaXHOCTHU
MOPAJIBHO -
STHYECKHUX
MPUHIHIIOB B
JeSITEbHOCTU
yuéHoro; 3)
TPYAOBOE
BOCIIUTAHUE:
0CO3HaHHE
Ba)XKHOCTHU
MaTeMaTHYECKOTO
o0Opa3oBaHHs Ha
HNPOTSKEHUH BCel
KU3HH JJIS
YCHEIIHOU
npodecCuOHANBEHO
M eI TEeIbHOCTH U
pa3BUTHEM
HEOOXOIMMBIX
YMEHUH,
0CO3HAHHBIM
BEIOOpOM 4)
3CTETHYECKOE
BOCIIUTAaHUE:
CHOCOOHOCTH K
AMOIHOHATEHOMY
W 3CTETUIECKOMY
BOCTIPHSATHIO
MaTeMaTHYECKIX




OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

00BEKTOB, 3a/1a4,
pelIeHnH,
paccyXIeHUH,
YMEHUIO BUJIETh
MaTeMaTHYCCKHE
3aKOHOMEPHOCTH B
HCKYCCTBE; 5)
IIEHHOCTH
Hay4HOT'O
TTO3HAHHUS:
ITOHUMaHHUE
MaTeMaTU4eCKOH
HayKH Kak cepbl
YEJI0BEYECKOU
eATeTLHOCTH,
3TAMNoOB €€
pa3BuTHA U
3HAYUMOCTH JIJIS
pa3BuTUA
[UBUJIN3ALINH,
OBJIQJICHHE SI3LIKOM
MaTEeMaTUuKu U
MaTeMaTHYECKON
KYJbTYpOU Kak
CPEACTBOM
TTO3HAHUS




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer
0

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThbl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE
pecypcsbl

OCHOBHBIC TOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTh,
MIPOCTPAHCTRO.
IIpaBuna
n300pakeHUs Ha
PUCYHKAX:
MU300paXKeHUS
IUIOCKOCTEH,
MapajuIeTbHBIX
MPSIMBIX (OTPE3KOB),
CepeHBI OTPE3Ka

https://lib.myschool.edu.ru/content/4052

ITonsaTus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKaronmecs
npsiMasi v IMIOCKOCTh

https://lib.myschool.edu.ru/content/4052

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMasi ¥ IIOCKOCTh

https://lib.myschool.edu.ru/content/4052



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha
MPOSKIIMOHHBIX
gepTexax

HavanbHble cBenenus
0 KyOe U nupamusie,
HUX pa3BEPTKU U
Mozenu. CedeHus
MHOTOI'PAHHUKOB

HavanbHbie cBenenus
0 KyOe U nupamusie,
HUX pa3BEPTKU U
mozenu. CedeHust
MHOTOT'PAHHUKOB

[ToustHe 00
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHUOMBI
CTEPEOMETPUH U
CJICACTBUA N3 HUX

https://lib.myschool.edu.ru/content/4052

https://lib.myschool.edu.ru/content/4052

https://lib.myschool.edu.ru/content/4052

https://lib.myschool.edu.ru/content/4052

[Toustue 00
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHUOMBI

https://lib.myschool.edu.ru/content/4052



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052

CTEPEOMETPUH U
CIIC/ICTBHS U3 HUX

ITousatue 06
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

https://lib.myschool.edu.ru/content/4052

10

11

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHHU:
AKCHOMBI
CTEPEOMETPHHU U
CJICOCTBUA N3 HUX

Bzaumuoe
pacIoIoKEHNE
MPSIMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIINECH,
rapajuieIbHbeIE U
CKPEIIHMBAOIINECS
MpsIMbIE

https://lib.myschool.edu.ru/content/4052

https://lib.myschool.edu.ru/content/5429

12

[TapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napajuieibHbIe

https://lib.myschool.edu.ru/content/5361



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/5429
https://lib.myschool.edu.ru/content/5361

MpsIMbIE B
MIPOCTPAHCTBE;

MapajyuiebHOCTh TPEX

IIPAMBIX

13

14

[TapamnenpHOCTH
MPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE:
[TapannensHOCTH

HpﬂMOﬁ H IINIOCKOCTHU

Yriel ¢
COHAINPaBJICHHBIMH
CTOpOHAMU

https://lib.myschool.edu.ru/content/5361

15

Yron mexny
MPSIMBIMU B
MPOCTPAHCTBE

16

17

18

19

Yron mexny
MPSIMBIMU B
MPOCTPAHCTBE

ITapamiensHOCTB
IIJIOCKOCTEM:
napajuieibHbIE
IIJIOCKOCTH
CaoiicTBa
NapajuIeIbHbIX
IIJIOCKOCTEN
[Ipocreiimme
IIPOCTPAHCTBEHHBIE
¢burypsl Ha



https://lib.myschool.edu.ru/content/5361

IUIOCKOCTH: TETPAdIP,
Ky0, mapasiesIeuIe I

20

21

[ToctpoeHue ceuenunit

[ToctpoeHue ceuenunit

https://lib.myschool.edu.ru/content/4208

https://lib.myschool.edu.ru/content/4208

22

KonTponbnas pabota
o treme "[Ipsimbie u
MIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenpHOCTH
MPSIMBIX U
mockocTein"”

23

[IepnenuKyIsIpHOCTH
MIPSIMOM M TUIOCKOCTH:
MIEpIEHUKYISIPHBIE
IpsIMBIE B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/content/5361

24

[IpsimMbie
IapajuIeIIbHbIEC U
MIEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

https://lib.myschool.edu.ru/content/5361

25

[IpsimMbrie
NapajuleIIbHbIE U
MEPIEHIUKYISIPHBIE K
IJIOCKOCTH

https://lib.myschool.edu.ru/content/5361



https://lib.myschool.edu.ru/content/4208
https://lib.myschool.edu.ru/content/4208
https://lib.myschool.edu.ru/content/5361
https://lib.myschool.edu.ru/content/5361
https://lib.myschool.edu.ru/content/5361

26

27

IIpusnak
NEPIEHIUKYISIPHOCTH
IPSIMOM U TNIOCKOCTH

[Tpuznak
MePIEeHIUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH

https://lib.myschool.edu.ru/content/4020

https://lib.myschool.edu.ru/content/4020

28

29

Teopema o npsamon
NEPIEHIUKYISIPHON
IJIOCKOCTH

Teopema o npsimoit
MePIEeHIUKYISAPHOM
IJIOCKOCTH

https://lib.myschool.edu.ru/content/4020

https://lib.myschool.edu.ru/content/4020

30

31

32

Teopema o npsimoit
NIEPIEHIUKYISIPHON
IJI0CKOCTH

Ilepnenpukymnsp u
HAaKJIOHHBIC:
paccTostHue OT TOYKHU
110 IIJIOCKOCTH,
paccTosiHuE OT
MPSIMOM A0 MIIOCKOCTH
Ilepnenpukymnsp u
HAaKJIOHHBIE:
paccTostHuE OT TOYKHU
710 IJIOCKOCTH,
paccTosiHuE OT
MPSIMOM A0 MIIOCKOCTH

https://lib.myschool.edu.ru/content/4020

https://lib.myschool.edu.ru/content/5423

https://lib.myschool.edu.ru/content/5423



https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/5423
https://lib.myschool.edu.ru/content/5423

33

34

35

36

[lepnenpukynsp u
HAKJIOHHBIE:
paccTosiHUE OT TOYKH
10 IJIOCKOCTH,
paccTosiHue OT
IPSIMOM A0 IIJIOCKOCTH
[lepnienaukynsip u
HAKJIOHHBIE!
paccTosiHUuE OT TOUKH
710 IJIOCKOCTH,
paccTostHUE OT
MPSIMOM 0 IIJIOCKOCTH

Vbl B
MIPOCTPAHCTBE: YTOJI
MEXIy NPpsMOU U
IUIOCKOCTBIO

JIByrpaHHBIN yroil,
JIMHEUHBIN yroil

JIBYTPAHHOT'O yIJia

https://lib.myschool.edu.ru/content/5423

https://lib.myschool.edu.ru/content/5423

https://lib.myschool.edu.ru/content/5429

https://lib.myschool.edu.ru/content/5359

37

38

JIByrpaHHBIN yroll,
JIMHEUHBIN Yroil
JBYTPAHHOTI'O yria

[IepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYJIIPHOCTU
JIBYX TIJIOCKOCTEN

https://lib.myschool.edu.ru/content/5359

https://lib.myschool.edu.ru/content/4044

39

[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: PU3HAK

https://lib.myschool.edu.ru/content/4044



https://lib.myschool.edu.ru/content/5423
https://lib.myschool.edu.ru/content/5423
https://lib.myschool.edu.ru/content/5429
https://lib.myschool.edu.ru/content/5359
https://lib.myschool.edu.ru/content/5359
https://lib.myschool.edu.ru/content/4044
https://lib.myschool.edu.ru/content/4044

MEePHEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

40

[lepneHqUKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYJIIPHOCTU
JIBYX TJIOCKOCTEU

https://lib.myschool.edu.ru/content/4044

41

Teopema o Tpéx
MIePIeHIUKYIIApaxX

https://lib.myschool.edu.ru/content/5423

42

43

Teopema o Tpéx
IEPIEHINKYIAPaX

Teopema o Tpéx
MEepHEHIUKYISIpax

https://lib.myschool.edu.ru/content/5423

https://lib.myschool.edu.ru/content/5423

44

45

KonTponbnas padora
0 TeMaM
"[lepneHIUKYISIPHOCT
b TIPSMBIX U
miockocte" u "Yriibl
MEXy IPSIMBIMH U

IJIOCKOCTSIMA"

ITonstue
MHOTOT'PaHHUKA,
OCHOBHBIE DJIEMEHTEHI
MHOTOT'PaHHUKA,
BBIITYKJIBIE U
HEBBINYKJIbIE

https://01math.com/maths/class?class id=16#collap

se



https://lib.myschool.edu.ru/content/4044
https://lib.myschool.edu.ru/content/5423
https://lib.myschool.edu.ru/content/5423
https://lib.myschool.edu.ru/content/5423
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse

MHOTOI'PAHHUKWU;
pa3BEpTKa
MHOI'OTpaHHUKA

46

47

IIpusma: n-yronbHas
IIpU3Ma; TpaHu u
OCHOBAHMS IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs
IpU3MBbI; OOKOBas U
I10JIHAsl IOBEPXHOCTh
IIPU3MBI

[Tapamrenenunen,
MPSAMOYTOJIbHBIN
napajiesienumnes 1
€ro CBOMCTBa

https://01math.com/maths/class?class id=16#collap

se

https://01math.com/maths/class?class id=16#collap

se

48

49

[Mupamupga: n-
yroJibHas NUPaMHUAa,
rpaHu U OCHOBAaHUE
nupaMuibl; O0OKOBas U
IIOJIHAs [IOBEPXHOCTH
MApaMU/IBL,
[IpaBUJIbHAA U
yceu€HHas nupaMmuaa

IIpaBunbHbBIE
MHOTI'OTPAHHUKH:
MIOHATHE IIPABUIIBHOTO
MHOI'OTPaHHUKA;
MpaBUJIbHAS [IPU3MA U
MIpaBUJIbHAS
MApaMUJIA;

https://01math.com/maths/class?class id=16#collap

se

https://01math.com/maths/class?class id=16t#collap

se



https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse

50

o1

MpaBUJIbHAS
TpeyroibHas
nupamMua u
MPaBWIbHBIN
TeTpasap; Kyo
IIpencrasnenue o
MPaBUIILHBIX
MHOTOTPaHHUKAX:
OKTa’Ap, A0JeKadIp 1
HUKOCadIP.

Cummerpus B
IIPOCTPAHCTBE:
CUMMeTpus
OTHOCHUTEJIBHO TOYKH,
HPSIMOHi, IIIOCKOCTH.
DneMeHTbI
CHMMETpPHUH B
MUpaMU/Iax,
napajuiesienuneax,
MIPABUIIBHBIX
MHOT'OI'paHHHKaxX

https://01math.com/maths/class?class id=16#collap

se

https://01math.com/maths/class?class id=16#collap

se

52

Brruncnenne
JJIEMEHTOB
MHOTOTPAaHHHKOB:
pEOpa, TuaroHanu,

YTJIBI

https://01math.com/maths/class?class id=16#collap

se

53

ITomane OOKOBOI
MTOBEPXHOCTU U
ITOJTHOW ITOBEPXHOCTH

https://01math.com/maths/class?class id=16#collap

se



https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse

MIPSIMOM IIPU3MBI,
IJI0Ia/1b OCHOBAHUH,
Teopema 0 OOKOBOM
MTOBEPXHOCTHU MPSIMOM
MIPU3MBI

ITnowans 0OKOBOMI

https://01math.com/maths/class?class id=16#collap

MOBEPXHOCTH U se
MOBEPXHOCTU
54 MpaBUIbHON
MUPAMUJIBI, TEOPEMA O
Iomaau OOKOBOM
MMOBEPXHOCTHU
YCEUEHHOW MUPAMUbI
KontponbHas pabora
55 10 TeMeE
"MHororpaHHuku"

56 MomsiTie 06 o6niMe https://lib.myschool.edu.ru/content/4200
https://01math.com/maths/class?class _id=16#collap
se

57 O06BEM TUpaMuIbI
https://01math.com/maths/class?class id=16#collap
se

58 O0BEM TUpaMUIBI
https://01math.com/maths/class?class id=16#collap

59 O0BEM nupamMuIbI

se



https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://lib.myschool.edu.ru/content/4200
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse

60

61

O06BEM TUpaMuIBI

O06BEM IPU3MBI

https://01math.com/maths/class?class id=16#collap

se

https://lib.myschool.edu.ru/content/4925

62

63

O06BbEM TPU3MBI

O0BEM pU3MBI

https://lib.myschool.edu.ru/content/4925

https://lib.myschool.edu.ru/content/4925

64

65

66

KonrtponbHas pabora
1o TeMe "O0BbEMBI
MHOTOTPaHHHUKOB"

[ToBTOpEHuE,
00o00mIeHe
cucTeMaTu3anus
3HaHuil. [Toctpoenne
CEYEHUI B
MHOT'OI'paHHUKE

IToBTOpEHME,
00001IeHHE
CHCTEMAaTU3alHs
3HaHUH. Berancienne



https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://lib.myschool.edu.ru/content/4925
https://lib.myschool.edu.ru/content/4925
https://lib.myschool.edu.ru/content/4925

67

pacCTOSAHUI: MEXKIY
JIBYMsI TOYKaMH, OT
TOYKH JI0 MPSIMOM, OT
TOYKH JIO INIOCKOCTH,
MEXKTY
CerLLII/IBaIOH_II/IMI/ICﬂ
HpSIMBIMI/I

Htorosas
KOHTpPOJIbHAs paboTa

68

[ToBTOpEHHUE,
00001meHune
cucTeMaTu3anus
3HaHui. Beruncienue
YIJIOB: MEXKIY
CKpEUIMBAIOIINMUCS
MPSIMBIMU, MEXKTY
MpsIMOM U
IIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB,
YIJIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




11 KJIACC

Ne KounyecTBO 4acoB Hara

JIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE

n/ Tema ypoka Bceer KonTpoabHbl IIpakTuyecku H3Yy4YeHH
pecypchbl

n 0 e padoThlI e padoThbl |

Cdepa u map: https://lib.myschool.edu.ru/content/3330

LEHTp, Pauyc,
JIMAMETP; TUIOLLIA/Ib 1

MTOBEPXHOCTH
chepnl

Bzaumnoe https://lib.myschool.edu.ru/content/3330

pacrosoxeHue
cdepsl n
IJIOCKOCTH;
KacaTeJbHas
IUIOCKOCTb K
cdepe; mIomAab
cdepsl
N3o6paxkenue https://lib.myschool.edu.ru/content/3330

cdepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa

unnHapudeckas https://01math.com/maths/class?class id=16#collaps

MIOBEPXHOCTH, e
oOpa3yromue

WIMHAPHUYECKOM 1
MOBEPXHOCTH, OCh
LUJIUHIPUYECKOU

MMOBEPXHOCTH



https://lib.myschool.edu.ru/content/3330
https://lib.myschool.edu.ru/content/3330
https://lib.myschool.edu.ru/content/3330
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse

Hunusap:
OCHOBaHUS U
OokoBas
MOBEPXHOCTb,
obOpasyrommas u
0Cb; TLIOMIAb
OOKOBOI1 U MOJHOM
MOBEPXHOCTH

N3o0pakeHue
WIMH]IpA Ha
TJIOCKOCTH.
PazBépTka
[UIAH]IPA.
CeueHust WIMH]IPA
(TUTOCKOCTHIO,
napajuiebHON UIn
MEPIeHIUKYISIPHO
i ocu IUIIHHIIPA)

https://01math.com/maths/class?class id=16#collaps
e

https://01math.com/maths/class?class id=16#collaps

e

Konnueckas
MOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOM
MOBEPXHOCTH, OCh
U BEpIIUHA
KOHWYECKOM
MMOBEPXHOCTH

Konyc: ocHoBanue
U BepIINHa,
obpa3syromas u

https://01math.com/maths/class?class id=16#collaps
e

https://01math.com/maths/class?class id=16#collaps



https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse

0Cb; IIJIOIIAIb
OOKOBOM U ITOJIHOK
MOBEPXHOCTH

Y ceu€HHBIN KOHYC:
oOpasyromue u
BBICOTA; OCHOBAHUS
u OoKoBast
MOBEPXHOCTh

https://01math.com/maths/class?class id=16#collaps
e

10

N3o06paxkenue
KOHYca Ha
IJIOCKOCTH.
Pa3Béprka konyca.
Ceuenus KoHyca
(TUTOCKOCTHIO,
napasiebHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

https://01math.com/maths/class?class id=16#collaps
e

11

12

KomOunauus ten
BpaIlleHUs U
MHOTOTPaHHUKOB

MHoOrorpaHHuk,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCaHHAs B
MHOTOTPaHHUK HJIN
B TEJIO BPALICHUS

https://01math.com/maths/class?class id=16#collaps
e

https://01math.com/maths/class?class id=16#collaps



https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse

13

ITousarue 06
00BbéMe. OCHOBHEBIC
CBOIicTBa 00HEMOB
TEl

https://01math.com/maths/class?class id=16#collaps
e

14

O0BéM UIHHIIA,
KOHYyCa

https://01math.com/maths/class?class id=16#collaps
e

15

16

O0béMm mapa u
ionaab chepsl

IToxoOuEble Tena B
MIPOCTPAHCTBE.
CooTHOIICHUS
MEXTy TUTOIIAISIMHU
MMOBEPXHOCTEM,
o0BéMaMH
MOJOOHBIX TEN

https://01math.com/maths/class?class id=16#collaps
e

https://01math.com/maths/class?class id=16#collaps

e

17

18

19

KonTponbHas
pabora 1o Temam
"Tena Bpamenus"
u "O6bembl Ten"
Bekrop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE
Cnoxenue u
BBIUHMTAHUE

https://lib.myschool.edu.ru/content/4054

https://lib.myschool.edu.ru/content/5700



https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://01math.com/maths/class?class_id=16#collapse
https://lib.myschool.edu.ru/content/4054
https://lib.myschool.edu.ru/content/5700

20

BEKTOPOB

VYMHOXKEHNE
BEKTOpa Ha YHCIIO

https://lib.myschool.edu.ru/content/5700

21

Pa3znoxxenune
BEKTOpA I10 TPEM
HEKOMILIaHAPHBIM
BEKTOpaM.
[IpaBuino
napajuiejaenumnena

https://lib.myschool.edu.ru/content/5700

22

23

24

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHECHUEM
MpaBWI IEUCTBUM C
BEKTOpaMHU

[IpssmoyronbHas
cucreMa
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunarst
BEKTOpa.
[Ipocreiimue
3a/1a4u B
KOOpJIMHATAX

Yron mexny
BEKTOpPAMH.
CxansipHoe
MIPOU3BEICHUE

https://lib.myschool.edu.ru/content/5379

https://lib.myschool.edu.ru/content/5379

https://lib.myschool.edu.ru/content/5379



https://lib.myschool.edu.ru/content/5700
https://lib.myschool.edu.ru/content/5700
https://lib.myschool.edu.ru/content/5379
https://lib.myschool.edu.ru/content/5379
https://lib.myschool.edu.ru/content/5379

BEKTOPOB

25

Brruucnenue yrioB
MEXy MPSIMBIMH U
MJIOCKOCTSIMU

https://lib.myschool.edu.ru/content/5379

26

KoopaunatHo-
BEKTOPHBII METO
MIPU PEIICHUN
F€OMETPUYECKHUX
3a1a4

https://lib.myschool.edu.ru/content/5379

27

Kontponbnas
pabora 1o Teme
"BekTopsbl 1
KOOpJMHATHI B
npocTtpaHcTBe"

28

29

[ToBTOpEHwue,
000011eHNE U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHU. OCHOBHbBIE
burypsl, QpaxThl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

https://lib.myschool.edu.ru/content/4230

https://lib.myschool.edu.ru/content/4230

30

IToBTOpEHME,

https://lib.myschool.edu.ru/content/4230



https://lib.myschool.edu.ru/content/5379
https://lib.myschool.edu.ru/content/5379
https://lib.myschool.edu.ru/content/4230
https://lib.myschool.edu.ru/content/4230
https://lib.myschool.edu.ru/content/4230

000011IeHNE U
CHCTEMaTH3aLHs
3HaHWUH. 3aga4u
MJIAHUMETPHUH U
METOMBI UX
petieHus

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTH3allH
31 3HAaHUU. 3agaun
TUTAHUMETPHH U
METOIBI UX
pelIeHus

[ToBTOpEHHE,
0000111EHE U
CUCTEMAaTH3AIIHS
32 3HaHuid. OCHOBHBIC
¢burypsl, QpaxTsl,
TEOpPEMBI Kypca
CTEpEeOMETPUH

https://lib.myschool.edu.ru/content/4230

https://lib.myschool.edu.ru/content/4230

Hrorosas
33 KOHTPOJIbHAS
paborta

IToBTOpEHME,
34 00001IeHNE U

CUCTCMaTHu3alusa
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I1O0

34



https://lib.myschool.edu.ru/content/4230
https://lib.myschool.edu.ru/content/4230

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e ['eomerpus, 10-11 knaccel/ Atanacsin JI.C., bByry3oB B.®., Kanomies
C.b. u apyrue, AxkimonepHoe o6miectso "M3narensctBo "[IpocBemenue”

e Teomerpus. [unaktuueckue matepuansl 10 kinacc. ABTop: byty3oB
B.®., [IpaconoB B.B., AkiinonepHoe o61iectBo "M3narenbcTBO
"[IpocBemienne” * ['eomerpusi. Merognueckue pexkomeHaannu Kk Y MK

e "T'eomerpus 10-11 knacest". ABTop: byry3zoB B.®., [Ipaconos B.B.,
AximonepHoe o6miectBo "U3narensctBo "lIpocsemenue”

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/
https://uchi.ru/
https://lib.myschool.edu.ru/
https://01math.com/
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