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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,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEJIBHOTO 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
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
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 KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS 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 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



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 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM 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
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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 (opmMupoBaHuMe yMEHMs 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
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’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 pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX 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
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 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 cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 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
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENbHO 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 uzydenue reometpumn oTBOAUTCS 2 4aca 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  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockocte. [lpocTeiliie mnpocTpaHCTBEHHbIE (PUIypbl 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 TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
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: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasd mnupaMuaa. OJEMEHTbl TMpuU3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

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



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

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

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMH 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
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  ITOBEIACHUS,
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
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 3J0pOBOro M 06€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/IY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM 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 MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM 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 TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH JeSITelIbHOCTH, JTaroB ¢
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
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanomvie  nosmasamenvhvle — Oelicmeus, — 0becnevusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUS:

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
MIPOBOJIUMOTO aHAJTN3a;

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

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTHBHOTO), BBICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITHIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH 00OOIIECHUS U BBIBOJBI 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 ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

chopmMupo8anHOCMb COYUATILHBIX HABLIKOG 00YHUAIOUJUXCSL.

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
XOJy pelIeHus 3a7jaul, KOMMEHTUPOBATh ITOJYYEHHBIN pe3yNbTar;

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 JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
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, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
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 OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIECHHUS 3a]]auM, BHIOUPATh CIIOCO0 peleHus
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
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, 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

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIoOJIOKEHHUE TPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUuu (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; MpPaBUIIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJEAOB,  BBIIOJHAThH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIEHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QITOPUTMAaM, TNPHUMEHSS W3BECTHBIC AHAIUTUYECKUE METOAbl NPHU pEUICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuga) C TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILICHUS MEXKIY
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 HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS HaA IPAKTUKE: AHAJU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi mOBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIMCAHHBIH B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BEITIOTHSTE (BRIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 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 MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, 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 MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIaratoluX HECKOJIBKO IAroB PEMICHUS, €CJIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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TeM MPOrpaMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

duekTpoHHbIe (LN (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

Bgenenue B CTCPCOMETPUIO

10

bubnunoreka LIOK
https://lib.myschool.edu.ru/market?filters=

%22sul

bubnunoreka LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubnunoreka LIOK
https://lib.myschool.edu.ru/market?filters

=9%22s

bu6nmorexa LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubmmoteka IIOK
https://lib.myschool.edu.ru/market?filters

=9%22s

HpHMBIe " IJIOCKOCTHU B
IMPOCTPAHCTBC. HapaJ'IJ'ICJ'ILHOCTL
MpsAMBIX U ILIOCKOCTEH

12

bubmmoteka IIOK
https://lib.myschool.edu.ru/market?filters=

%22sul

but6mmoreka [IOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubnunorexa LIOK
https://lib.myschool.edu.ru/market?filters

=0%022s

bubnunorexa LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

but6mmoreka [IOK
https://lib.myschool.edu.ru/market?filters

=%22s



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

[lepneHUKYIAPHOCTD NPSAMBIX
U IJIOCKOCTEN

12

bu6nmorexa [IOK

https://lib.myschool.edu.ru/market?filters=%22sul

bub6nmoreka [IOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubnunoreka LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubnunoreka LIOK
https://lib.myschool.edu.ru/market?filters

=9%22s

bubmuoreka [{OK
https://lib.myschool.edu.ru/market?filters

=%22s

VYTrasl MeXIy OpSIMBIMU U
IJIOCKOCTSIMU

10

bubmuoreka [IOK
https://lib.myschool.edu.ru/market?filters=

%22sul

bubmuoreka [IOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubmmoteka IIOK
https://lib.myschool.edu.ru/market?filters

=9%22s

bu6nmorexa LIOK
https://lib.myschool.edu.ru/market?filters

=9%22s

bu6nmnorexa LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

MHororpanHuku

11

bubnunorexa LIOK
https://lib.myschool.edu.ru/market?filters=

%22sutk

bubnunorexa LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

but6mmoreka [IOK

https://lib.myschool.edu.ru/market?filters=%22s

bubnunoreka LIOK



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

https://lib.myschool.edu.ru/market?filters

=%22s

bubnunoreka LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

OO6BEMBI MHOTOTPaHHUKOB

bubnunorexa LIOK
https://lib.myschool.edu.ru/market?filters=

%22sutk

bubnunorexa LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubmuoreka [{OK
https://lib.myschool.edu.ru/market?filters

=9%22s

bubnuoreka [IOK
https://lib.myschool.edu.ru/market?filters

=%22s

bubnunoreka LIOK
https://lib.myschool.edu.ru/market?filters

=9%22s

HOBTOpCHHGI CCUCHUA,
PacCTOAHUA U YTJIbI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68

bu6mmoteka IIOK
https://lib.myschool.edu.ru/market?filters=

%22sutk

bubmmoteka IIOK
https://lib.myschool.edu.ru/market?filters

=%22s

bu6nmorexa LIOK
https://lib.myschool.edu.ru/market?filters

=9%22s

bubnunorexa LIOK
https://lib.myschool.edu.ru/market?filters

=%22s

but6mmoreka [IOK
https://lib.myschool.edu.ru/market?filters

=0%022s



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

11 KJIACC

Ne
n/n

HaunmenoBaHmue pa3xaesioB U TEM NPOrpaMmMmabl

Temna Bpamienus

O0BEMBI TENT

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06001IeHNE, cUCTeMaTH3alvsl 3HAHUI

Koaun4yecTBO 4acoB

Bcero

12

10

KoHnTtpoJsb
HbIE
padoThI

Mpakr
HYeCKHU
e
pador
bl

JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PECYPCHI

bu6mmoreka [IOK
https://lib.myschool.edu.ru/ma
rket?filters=%22subjectlds%2
2%3A%5B%22277%22%5D
%2C%22schoolClasslds%22%
3A%2211%22

bu6mmoreka [JOK
https://lib.myschool.edu.ru/ma
rket?filters=%22subjectlds%?2
2%3A%5B%22277%22%5D
%2C%22schoolClasslds%22%
3A%2211%22

bu6nmoreka [JOK
https://lib.myschool.edu.ru/ma
rket?filters=%22subjectlds%2
2%3A%5B%22277%22%5D
%2C%?22schoolClasslds%22%
3A%2211%22

bu6mmoreka [JOK
https://lib.myschool.edu.ru/ma
rket?filters=%22subjectlds%?2
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

n/n Tewa ypoxa Bcero Kowrpoarupte - Ipaxruuecte  Jata uayuenis o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI ue padboTsbl
OCHOBHBIC TIOHSTHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb,
MIPOCTPAHCTBO.
[TpaBuna n300pakeHus POl
Ha PUCYHKaX: 1 https://resh.edu.ru/subject/lesson/4
U300paKCHHMS 756/main/203546/
IUIOCKOCTEH,
napauieIbHbIX
HPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
ITousTHs:
MepECeKAIINECS PO
IIJIOCKOCTH, 1 https://resh.edu.ru/subject/lesson/4
HepeCceKaroIIuecs 756/main/203546/
npsiMasi ¥ TII0OCKOCTh
[lonsTus:
MEePECEKAOIECS POIII
IIJIOCKOCTH, 1 https://resh.edu.ru/subject/lesson/4
HepeCceKaroIIuecs 756/main/203546/
npsiMasi ¥ TII0OCKOCTh
3HaKOMCTBO C 1 PolI

MHOI'OrpaHHUKaMU,

https://resh.edu.ru/subject/lesson/4



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

n300pakeHune
MHOT'OTPaHHHKOB Ha
PHCYHKaX, Ha
HPOCKIIMOHHBIX
4epTrexax

HauvanpHbpie cBeaeHUS
0 Ky0Oe U nmupamu/ie, ux
Pa3BEPTKHU U MOJIEIIH.
Ceuenuns
MHOTOTPAaHHUKOB

Hauvanpubeie cBeqeHUS
0 KyOe u nmupamue, ux
Pa3BEPTKHU U MOJEIIH.
Ceuenuns
MHOTOIPAHHUKOB

ITousiTue 00
aKCHOMaTHYECKOM
MOCTPOCHUU
CTEpEeOMETPHU:
aKCHOMBI
CTEPEOMETPUU U
CJICACTBUA U3 HUX

ITousarue o6
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPUH H
CJIENICTBHS U3 HUX

756/main/203546/

POII
https://resh.edu.ru/subject/lesson/5
444 /start/221486/

POII
https://resh.edu.ru/subject/lesson/4
756/main/203546/

POII
https://resh.edu.ru/subject/lesson/4
756/main/203546/

POIII
https://resh.edu.ru/subject/lesson/4
756/main/203546/



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

10

ITousarue 06
AKCHOMaTHYECKOM
IOCTPOCHHUHU
CTEPCOMETPHH:
AKCHOMBI
CTEPCOMETPHUH U
CJICACTBUA U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MIOCTPOCHUHU
CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

POII
https://resh.edu.ru/subject/lesson/4
756/main/203546/

HOK
https://lesson.edu.ru/lesson/eb2f78
6e-ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3
%2F10

11

Bzaumnuoe
pacmoioKeHne
HpﬂMI)IX B
MPOCTPAHCTBE:
MepPECEKarOIIMNECS,
napasuliesIbHbIE U
CKpEILMBAIOIINECS
MpsIMbIE

12

[TapannenbHOCTH

MPSMBIX U IIJIOCKOCTEN

B IIPOCTPAHCTBE:
napaselibHble
npsiMbIE B
IIPOCTPAHCTBE;

MApALIENBHOCTh TPEX



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10

IIPSIMBIX

[TapannenbHOCTD
IPSIMBIX U IJIOCKOCTEU POII
13 B IIPOCTPAHCTBE: https://resh.edu.ru/subject/lesson/4
[MapaiensHOCTH 756/main/203546/
IIPSIMOM U TNIOCKOCTH
Vbl ¢ PolI
14 COHAIPaBJICHHBIMU https://resh.edu.ru/subject/lesson/4
CTOpOHAMH 756/main/203546/
POIII
15 gi{;ﬁiﬁiﬁ;ﬁmmm https://resh.edu.ru/subject/lesson/4
756/main/203546/
Yroa Mexxay npsiMbIMU POLL .
16 B HpoCTpanCTBe https://resh.edu.ru/subject/lesson/4
756/main/203546/
[TapannensHOCTB
17 IIJIOCKOCTEM:
napasuieNbHbIe
IJIOCKOCTH
CaoiicTBa
18 napauIeIbHBIX
IIJIOCKOCTEN
IIpocreiimue
[IPOCTPAHCTBEHHEIE
19 (GUTyphI Ha TNIOCKOCTH:
TeTpa’ip, Kyo,
napajuiesenunes
20 [Toctpoenue ceuenuit LIOK



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

https://lesson.edu.ru/lesson/eb2f78
6e-ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3
%2F10

21

[TocTpoenue ceueHuit

LIOK
https://lesson.edu.ru/lesson/eb2f78
6e-ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3
%2F10

22

23

24

25

KonTponpsHas padora
no teme "[Ipsimbie u
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTH
NPSIMBIX U
miockocTei"

IlepnieH AUKYIAPHOCTD
IIPSAMOM U INIOCKOCTH:
NEPIEHANKYIIAPHbIE
IpsIMBIE B
IIPOCTPAHCTBE

IIpsimble
HapajuieIbHbIE U
NEPIEHAUKYIISPHBIE K
IIJIOCKOCTH

[Ipsimble
napajuiebHbIE U
NEPIEHAUKYIISPHBIE K
IIJIOCKOCTHU

P3111

https://resh.edu.ru/subject/lesson/6
133/conspect/272667/

https://resh.edu.ru/subject/lesson/4
756/



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/

26

[Ipu3nak
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

27

[Ipu3naxk
NEPIEHANKYJIAPHOCTH
IIPSIMOM U TNIOCKOCTH

POl
https://resh.edu.ru/subject/lesson/6
065/start/125651/

28

29

30

Teopema o npsimMoit
NEPIEHANKYIIIPHON
IJIOCKOCTH
Teopema o npsmMoi
NEePHEHANKYJIAPHON
MJIOCKOCTH
Teopema o npsimMoit
NEePHEHANKYJIAPHON
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4
756/

31

32

33

[IepnieHauKymnsp u
HAaKJIOHHBIE:
paccTostHUE OT TOYKHU
J10 MIJIOCKOCTH,
pacCTosIHUE OT MPSAMOM
J10 IIJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE:
paccTostHUE OT TOYKHU
J10 IIJIOCKOCTH,
pacCcTOsIHUE OT MPSAMOM
JI0 MIJIOCKOCTH
[IepnieHuKkymnsp u
HAaKJIOHHBIC:

https://resh.edu.ru/subject/lesson/4
756/



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

paccTosiHue OT TOUKHU
JI0 TIJIOCKOCTH,
paccTosiHUE OT NPSIMOM
JI0 TJIOCKOCTH

34

35

[IepnieHpuKymnsap u
HAKJIOHHBIC:
paccTosiHue OT TOYKU
J10 IIJIOCKOCTH,
paccTosiHuE OT NPSAMOK
J10 MIJIOCKOCTHU

VYrsl B IPOCTPAHCTBE:
yroJI MeXAY IpsMON U
IUIOCKOCTBIO

36

JIByrpaHHBI} yroul,
JIMHEWHBIN yrou

JBYTPaHHOIO yria

37

38

39

40

JIByrpaHHBIN yroJl,
JIMHEWHBIN yroJ
JIBYTPAHHOI'O yIJla

IlepnieH AUKYIAPHOCTD
IIJIOCKOCTEW: MpU3HAK
MEPIEHANKYIIPHOCTH
JIBYX INTOCKOCTEN

[IeprieHAUKYIAPHOCTD
IIJIOCKOCTEW: IPU3HAK
NEPIEHANKYJIIPHOCTH
JIBYX INTOCKOCTEN

[lepnenauKyIsIpHOCTD
IJIOCKOCTEN: IPU3HAK

https://resh.edu.ru/subject/lesson/6
133/

https://resh.edu.ru/subject/lesson/6
133/




NePHEHANKYISPHOCTH
JIBYX TIJIOCKOCTEH

41

Teopema o TpEx
HEPHEHINKYIIAPax

P3III
https://resh.edu.ru/subject/lesson/6
065/start/125651/

42

43

Teopema o Tpéx
NepHeHANKYIISpax
Teopema o Tpéx
NEepPHEHANKYIIIpax

https://resh.edu.ru/subject/lesson/6
133/

44

45

KonTponpsHas padora

10 TeMaM
"IlepnieHIUKYISIPHOCTD

MPSMBIX U 1
iockocTe" u "Yriel

MEXy IPSIMBIMU U

IocKocTIMU"

[Tonsatne

MHOT'OI'paHHHKa,

OCHOBHBIE 3JIEMEHTHI
MHOT'OI'paHHHKa,

BBINYKJIbIE U 1
HEBBITYKITbIC

MHOTOTpPaHHHKH;

pa3BEépTKa

MHOTOTpaHHHKA

https://resh.edu.ru/subject/lesson/6
133/

46

[Ipu3ma: N-yrosnpHas
npu3Ma; TpaHu U
OCHOBaHUS MIPU3MBI;
psiMasi U HaKJIOHHAs



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

47

npu3Mbl; OOKOBast U
IIOJIHAsA IMOBEPXHOCTH
npu3mMeihttps://resh.edu
.ru/subject/lesson/6133
/

[Tapamenenunen,
MPSAMOYTOJIbHBII
napasuieJienune1 u ero
CBOMCTBa

48

49

ITupamupa: n-
yroJibHas MUpaMuza,
IPaHU U OCHOBAaHUE
nupamu/ibl; 00KOBas U
IIOJIHAs [IOBEPXHOCTh
UpaMUIbL;
NpaBWIbHas U
yCeuy€HHas nupaMuia

IIpaBunbHbBIE
MHOT'OI'PAHHUKU:
MOHATUE IIPABUIBHOTO
MHOT'OI'PaHHUKA;
IIpaBUJIbHAS MIPU3MaA U
IIpaBUJIbHAS
pamMua;
IIpaBWJIbHAA
TpeyroJibHast
UpaMua u
[IPaBUJIBHBIN TETPadp;
KyO




50

51

[Ipencrasnenue o
IIPABUJIBHBIX
MHOTOTPaHHMKAX:
OKTa’zIp, JOAEKA AP U
UKOCa’IIp.

Cummerpus B
IIPOCTPaHCTBE:!
CUMMETpHUs
OTHOCHUTEJIBHO TOYKHU,
HpPSMO, IIIOCKOCTH.
DNeMEHTbl CUMMETPUU
B IpaMH/Iax,
napaJulelenunesnax,
NPaBUIIBHBIX
MHOT'OI'paHHHKaX

52

Brrunciaenue
3JIEMEHTOB
MHOTI'OT'PpaHHUKOB!
pé06pa, muaroHanu,

YTJIbI

53

54

ITimomanes 00KOBOI
MOBEPXHOCTU U
MTOJIHOW ITOBEPXHOCTH
PSAMOM IPU3MBI,
IUIONIA/1b OCHOBaHUH,
Teopema 0 OOKOBOM
MOBEPXHOCTHU NPSIMOM
IIPU3MBI

[Tnomans OOKOBOM




MOBEPXHOCTHU U
MMOBEPXHOCTH
MPaBUIbHOMN
MMpaMUIbI, TEOpEMa O
Iomaau OOKOBOM
MOBEPXHOCTHU
YCEUEHHOU MUPaMUIbI

KonTponbnas pabota

55 0 TeMe 1
"MHororpaHHuku"
56 [TonsiTre 06 00BEMeE 1
57 O0BEM TUpaMu bl 1
58 O0BEM TMpaMu Bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHUIBI 1
61 O0BEM pU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM pU3MBI 1
KonTponbnas pabota
64 o Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
IToBTOpEHME,
00o0rieHne
65 CI/ICTCI\faTI/BaI_[I/I}I 1
3Hanui. [Toctpoenne
CEYeHUN B
MHOTOTPaHHHKE
66 [ToBTOpeHwme, 1




00001IeHE
CHCTEeMaTH3aIus
3HaHuM. Berancnenne
PaCCTOSAHUI: MEXITY
JIByMsI TOUKaMH, OT
TOYKH 0 NIPSIMOH, OT
TOYKH JI0 INIOCKOCTH,
MEXIY
CKPEIIUBAOIINMUCS
MPSIMBIMU

67

68

[ToBTOpeHwue,
00001IEeHE
CHCTEMaTH3aIUs
3HaHui. BeranciaeHue
YIJIOB: MEXIY
CKPEILMBAIOIIUMHUCS
MPSMBIMH, MEXKITY
IpsIMOH U
IUIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB,
YTJIOB MEXIY
IUIOCKOCTSIMH

IToBTOpEHue,
00001IeHE
CHCTEMAaTHU3allHs
3HaHW. Beruncienne
YTJIOB: MEXITY
CKPEITUBAIOIINMUCS
MNPSIMBIMU, MEXTY




IPSIMOH U
IUIOCKOCTBIO,
JBYTPaHHBIX YIJIOB,
YIJI0B MEXAY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBOo 4acoB

Bcer
0

KonTpoibH
ble padoThI

IIpakTHyeck
ue padoTsbl

Jara
H3y4YeHH
s

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcbl

Cdepa u map:
LCHTD, panyc,
JTHaMeTp;
TUIOIIAIb
MIOBEPXHOCTH
chepnl

POII
https://resh.edu.ru/subject/lesson/4756/main/203
546/

B3anmHuoe
pacronoxxenue
cdepsl U
IUIOCKOCTH;
KacarelbHast
TUTOCKOCTB K
cdepe; mIomAab
cdepsl
N300paxkeHue
cdepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa

[Hummaapuyeckas
MOBEPXHOCTb,
oOpa3yrorue
LWJIMHIPUYECKON
MOBEPXHOCTH,
0oChb

POILI
https://resh.edu.ru/subject/lesson/4756/main/203
546/

https://resh.edu.ru/subject/lesson/4034/

https://resh.edu.ru/subject/lesson/4034/



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

UWJIMHIPUYECKON
MIOBEPXHOCTH

Hunusap:
OCHOBaHMS U
OoKoBast
MOBEPXHOCTb,
obOpasyromas u
OCb; ILIOLIATb
OOKOBOM H
MOJIHOM
MTOBEPXHOCTH

N3o0pakeHue
WIMH]IpA Ha
MJIOCKOCTH.
Passéprka
UATUHAPA.
Ceuenust
HUATUHIPA
(MII0CKOCTHIO,
napajuieJIbHON
WIH
MEPIECHIUKYISIPH
ol ocu
HUAJTUHIPA)
Konnueckas
MOBEPXHOCTb,
oOpa3yromue
KOHUYECKOU
MOBEPXHOCTH,

POII
https://resh.edu.ru/subject/lesson/4756/main/203
546/

POILI
https://resh.edu.ru/subject/lesson/4756/main/203
546/

https://resh.edu.ru/subject/lesson/4034/



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

OCh M BEpILIUHA
KOHUYECKOU
MTOBEPXHOCTH

10

Konyc:
OCHOBaHUE U
BEpIIIHHA,
obOpasyromas u
0Cb; IJIOIIAb
OOKOBOM M
MTOJTHOM
MTOBEPXHOCTH

Y ceu€HHbIN
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBAHMUA U
OokoBas
MTOBEPXHOCTh

N300paxkenue
KOHyCa Ha
MJIOCKOCTH.
Pa3BépTka
KoHyca. CeueHust
KOHYca
(TTOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOISIICH

POII
https://resh.edu.ru/subject/lesson/4756/main/203
546/

https://resh.edu.ru/subject/lesson/4904/

https://resh.edu.ru/subject/lesson/4904/



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

4yepes3 BEPLIMHY)

11

12

KomOunanus ten
BpaIllCHUS U
MHOTOTPaHHUKOB

MHOrorpaHHuk,
ONMCAHHBII
0KOJIO chephl,
chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK
WJIU B TEJO
BpallleHus

13

ITousarue 06
00BéMe.
OcHOBHBIE
CBOMCTBa
00BEMOB Tell

POII
https://resh.edu.ru/subject/lesson/4904/start/280
336/

14

O0BéM
WJIMH/IPA,
KOHyCa

POII
https://resh.edu.ru/subject/lesson/4756/main/203
546/

15

16

O06BéM mapa u
iomaab chepobl

ITogoOHEbIE Tea B
MIPOCTPAHCTBE.
CooTHOIIEHHUS
MEXTY
IJIOIIASIMHU

POIII
https://resh.edu.ru/subject/lesson/4756/main/203
546/



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

MTOBEPXHOCTEM,
o0BéMaMu
IMONOOHBIX TEN

17

Konrtponbnas
pabora no Temam
«Tema
BpaICHUS» U
«O0BEMEI TET»

18

BekTop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

LIOK https://lesson.edu.ru/lesson/dec09c82-
4fed-45c¢5-8b5c-
5d16806132bd?backUrl=%2F02.3%2F11]]

19

20

21

22

CnoxeHue u
BBIYHUTAHUC
BEKTOPOB

YMHOXKEHNE
BEKTOpa Ha
qHUCIIO0

Pasznoxxenune
BEKTOpA I10 TPEM
HEKOMILIAHAPHBI
M BEKTOpaM.
IIpaBuno
napajuieaenunes
a

Pemenune 3amau,
CBSI3aHHBIX C
MpUMEHEHUEM
MpaBWJI IEUCTBUI

https://resh.edu.ru/subject/lesson/2506/

https://resh.edu.ru/subject/lesson/2506/

https://resh.edu.ru/subject/lesson/5723/



https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11

C BEKTOpaMu

23

24

25

[IpsamoyronbHas
cucremMa
KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopannarsl
BEKTODA.
[Ipocreiimue
3a/1a4yM B
KOOpJMHATaX

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Brraucnenne
YIJIOB MEXIY
MPSIMBIMHU U

MMIOCKOCTSIMH

https://resh.edu.ru/subject/lesson/6083/

POII
https://resh.edu.ru/subject/lesson/5723/start/149
1671M]

https://resh.edu.ru/subject/lesson/6083/

26

27

KoopnunatHo-
BEKTOPHBIN
METOJ IIpU
peLIeHUN
T€OMETPUYECKUX
3a1a4y
KoHTtponbHas
pabota o Teme
«Bekrtopsl 1
KOOPJHMHATHI B

https://resh.edu.ru/subject/lesson/6083/



https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/

MIPOCTPAHCTBEY

28

[ToBTOpEHME,
00001IeHNE U
CUCTEMAaTH3AIIH
3HaHUM.
OcHOBHbIE
burypsl, GpakThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/subject/lesson/4904/

29

30

IToBTOpEHME,
00001IcHIE 1
CHCTeMaTH3aIns
3HAHUH.
OcHoOBHBIE
burypsl, QaxTsl,
TEOPEMBI Kypca
TUTAHUMETPHH

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allHs
3HAHUH. 3agaun
HJ'IaHI/IMeTpI/II/I nu
METOABI NX
peuienus

POII
https://resh.edu.ru/subject/lesson/4758/start/216
48/

31

IToBTOpEHME,
000011IEHE N
CUCTeMaTu3aluua
3HaHni. 3amgaun
MJITAHUMETPUH U

POII
https://resh.edu.ru/subject/lesson/4758/start/216
48/



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/

METOJIBI UX
peleHus

IToBTOpEHME,
00001IeHNE 1
cUCTEeMaTU3aIus
3HaHUM.

32
OcCHOBHBIE

burypsl, QaxTsl,
TEOPEMBI Kypca
CTEpEOMETPUU

IToBTOpEHME,
000011IEHE U
cHCTeMaTH3aIus
3HAHUU

33

https://resh.edu.ru/subject/lesson/6083/

IToBTOpEHME,
34 00o0011IeHE U
cucTeMaTu3aIus

3HaHUU

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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