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MNOACHUTEJBHASA 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 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.

['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.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO 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,



SBJIICTCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, 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, pEJIEBaHTHOM
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 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
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 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

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OPSMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMBIE B IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX Iiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHUu U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. llupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IBL; IPABUIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS MHPaMUJIa; NPABUIIbHAS TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacrtaBieHune O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTH.  JJEMEHThl CUMMETpUM B NHMPAMHAAX, Mapajuiejenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.



Breruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasytomue UAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: oOCHOBaHUWE U BepIlIMHA, 00pa3yroIas
U OCh; IUIOMAAhr OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATh MMOBEPXHOCTU CREpHI.
B3auMHuoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYyCA.

KomOunanuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3z Heé. O0BbEM UUIMHIpA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[TongoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopaMu. lIpsimoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B



KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MPOU3BEIIEHUE BEKTOPOB.
Boeluncienre yrioB Mexay OpsIMBIMH U IUIOCKOCTAMH. KoopAanHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOWIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITETbHOCTBIO
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 aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  NEATENBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOTHON U COIUATBLHOU
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [HBUIN3AIMN;, OBJIAACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

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:
yTBEpIUTENbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBLI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

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

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

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

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh H  (GOPMYIHUPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM 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
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
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 |
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH IETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMHM  CaMOINPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

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



e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSITH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

10 KJIACC

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPAILUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUSAMH: JABYTPaHHBIA Yroj, TpaHW ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apajlieIeIUIeabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) MIOCKME YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHJ
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKH JO TNPsIMOM, OT TOYKH JO IUJIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QIrOpUTMAaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXIy
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOIOOHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

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

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOHUCKA PEMICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH 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 MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO 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, BOMCAaHHAsT B MHOTOTPAHHUK WM TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH 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 SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4YeCKUEe 3aJayd HA NPUMEHEHHWE 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 MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpoCTEHIINE MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh MOJyYEeHHbIE 3HAHWUSA Ha IPAKTHUKE: AHAJIW3UPOBATH PEAJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUYECKUX TTOHATHI M TEOPEM, arnmnapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
1 BBeneHue B cTepeoMeTpuio 10 0 2 https://resh.edu.ru/subject/17/10/
I1 .
2 PAMPIC I TTTOCKOCTH B IPOCTPAHCTBE . 12 1 2 https://resh.edu.ru/subject/17/10/
[TapanienbHOCTh IPSIMBIX U IJIOCKOCTEH
IT
3 CPICHATEYTIPHOCTE HPANMBI 1 12 0 2 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEN
4 VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 1 https://resh.edu.ru/subject/17/10/
5 MHororpaHHUKH 11 1 2 https://resh.edu.ru/subject/17/10/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 1 0 https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 68 5 10

[NPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabsnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTshI padoThI
Tena BpameHus 12 https://resh.edu.ru/subject/17/11/
OO0BEMBI TEN 5 https://resh.edu.ru/subject/17/11/
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 https://resh.edu.ru/subject/17/11/
IT 6006
OBTOPEHHE, 00 meHIfe’ 7 1 1 https://resh.edu.ru/subject/17/11/
cucTeMaTHU3alys 3HaHUi
OBLIEE KOJIMYECTBO YACOB I1O0 34 3 8

[TPO'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

10 KUIACC

Ne

o/ Tema ypoka

KoanuecTBo 4yacoB

Bcero
padoThI

KoHnTpoJubHbie

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHbIE TTOHSTHS
CTEPEOMETPHUU: TOUKA, IPSIMAas,
IUIOCKOCTB, MTPOCTPAHCTBO.
[IpaBuna nzobpaxenus Ha
PHUCYHKaX: NU300paKeHHUsI
TUIOCKOCTEH, TapaieIbHbIX
PSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTus: nepecekaromuecs

IIJIOCKOCTH, IICPECCKAOIMIUCCA
npsiMad U MmiIoCKOCTb

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIUECs
npsiMasi ¥ IIOCKOCTh

https://resh.edu.ru/subject/17/10/

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

HauanbHble cBenieHHs 0 Kyoe u
MAPAMUJE, UX PAa3BEPTKU U
mMozenn. CedeHust

MHOI'OIr'paHHUKOB

HavanbsHbie cBeieHus 0 Kyoe u

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MpaMuze, UX pa3BEPTKU U
monenu. CeueHus
MHOT'OTPaHHUKOB

ITouarue 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

10

11

12

13

[TonsiTHE 006 AKCHOMAaTUYECKOM
IIOCTPOEHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
IIOCTPOCHHUHU CTEPEOMETPUHU:
aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

B3aumHoe pacnionoxenue npsMeIx
B IIPOCTPAHCTBE:
HepeCceKaroIInecs, NapaiebHbIe
U CKpEeIMBAaIOIINECS MPSIMbIE

[TapamienbHOCTD IPSAMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE:
napajuie/ibHbIe IIPSIMBIE B
IIPOCTPAHCTBE; MapalIeIbHOCTh
TPEX NMPAMBIX

HapaJ'IJ'ICJIBHOCTB MpsAMBIX U

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IUIOCKOCTEN B MPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IJIOCKOCTH

14

15

16

VYIu1bl ¢ COHANPABICHHBIMU
CTOPOHAMHU

VYron Mexay NpsMbIMU B
IIPOCTPaHCTBE

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

17

18

19

[TapamienbHOCTD IIJIOCKOCTEM:
napajielIbHble IIOCKOCTH

CBoiicTBa napayyieabHbIX
IJIOCKOCTEMN

IIpocreiire npoCTpaHCTBEHHbBIE
burypsl Ha MIOCKOCTHU: TETPAIP,
KyO, mapasienenumnesa

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

20
21

IToctpoenue ceuenuit

ITocTpoeHue ceueHui

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

22

KonTponbHas padbora no teme
"IIpsiMble U TJIOCKOCTH B
npoctpaHcTse. [lapamieabHOCTb
IPSIMBIX U IJIOCKOCTEN"

https://resh.edu.ru/subject/17/10/

23

[lepneHaUKyISIPHOCTD MIPSAMOM U
IIJIOCKOCTH: MIEPIICHIUKYJISIPHBIE
MPSIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

24

25

Hp}IMLIe napaJisiCJIbHBIC U
NEPNCHAUKYIIAPHBIC K IIITOCKOCTH

Hp}IMLIC napaJiyiCJIbHBIC U

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

NEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH

26

27

[Tpu3sHak neprneHIuKyJIIpHOCTH
IIPSIMOM U TNIOCKOCTHU

[Tpu3Hak neprneHIuKyIspHOCTH
IPSIMOM U TIIOCKOCTHU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

28

Teopema o npsimoit
MEPIECHINKYIISIPHOUN TIIOCKOCTH

https://resh.edu.ru/subject/17/10/

29

30

Teopema o npsmMoi
MEePHEHANKYJISIPHON TIIIOCKOCTH

Teopema o npsmMoit
NEPIEeHIUKYISIPHON MII0CKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

31

[IepnieHauKyIsp U HAKJIOHHBIE!
paccTosiHue OT TOYKHU 110
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
J10 IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

32

[IepnieHauKyIsp U HAKIOHHBIE!
paccrositHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 MIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

33

[IepnieHauKyIsp U HAKIOHHBIE!
paccTositHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT MPSMOK
JI0 MIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

34

35

[IeprieHAuKyIsAp U HAKJIIOHHBIE!
paccTositHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT MPSMOK
JI0 MIJIOCKOCTH

VYTIIBI B IPOCTPAHCTBE: YO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MEXIY NPSIMOM U INIOCKOCTBIO

36

37

JByrpaHHbI{ yroJ, JTMHEHHBIN
yroJ ABYTPaHHOIO yria
JByrpaHHbI{ yroJ, TMHEHHBIN
yroJ ABYTPaHHOTO yria

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

38

[IepnieHAUKyYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIIEHUKYJIPHOCTH ABYX
IJIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

39

[IepnieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

40

[IepnieHAUKyYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

41
42

Teopema o0 Tpéx nepneHaAuKyIsIpax

Teopema o TpEx nepHeHaNKYIApax

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

43

44

45

TeopeMa o Tp€x nepneHANKYIApax

KonTponbhas pabota mo rTemam
"IlepnieHIUKYJISPHOCTD MPSIMBIX U
miockocteil" u "Yriasl Mexy
MPSIMBIMU U TUIOCKOCTSIMH"

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JJIEMEHTBI
MHOT'OI'PAHHUKA, BBITYKIIbIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH;

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

pa3BEpTKa MHOTOTPaHHUKA

46

[Ipu3ma: N-yroipHas Npu3Ma;
T'paHu U OCHOBAHUS IPU3MBI;
npsaMadg 1 HakKJIOHHAs IIPU3MBbI;
OOKOBas U NOJIHAS IOBEPXHOCTh
[IPU3MBI

https://resh.edu.ru/subject/17/10/

47

48

49

[Tapannenenunen,
IIPSAIMOYTOJIBHBIN ITapaJUICIICIIUIIE]
U €ro CBOMCTBA

[Tupamupa: N-yroyipHas NUpamuza,
I'PaHU U OCHOBaHUE NUPaMUJIbI;
O0KOBast U NOJIHAsI IOBEPXHOCTh
NIApaMUbl; IPABUIBHAS U
yCeu€HHas nupaMuia

[TpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE TTPABUIILHOTO
MHOTOTPaHHHKA; MPaBUIbHAS
npu3sMa 1 npaBuJibHasA NUpaMHuaa,
MPaBWIIbHAS TPEYTOJIbHAS
npamMua v NpaBUIbHBINA
TeTpa’ap; Kyo

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

50

51

IIpencraBnenue 0 mpaBUIbHBIX
MHOFOFpaHHI/IKaXI OKT&S}Ip,
JOJICKAdAP U UKOCAIIP.
CummeTpusi B IpOCTPaHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IIUPAMUIAX,
napannenennnezlax, HpaBI/IJ'H)HBIX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MHOTI'OIrpaHHHUKax

Brrancinenue 351eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, 1 0 0 https://resh.edu.ru/subject/17/10/
AuaroHaliv, yribl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MIOJTHOM TIOBEPXHOCTH MPSIMOH
53 MIPU3MBI, TUIONIAh OCHOBAHHH, 1 0 0 https://resh.edu.ru/subject/17/10/
TeopemMa 0 OOKOBO MTOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomanps 60KOBO MOBEPXHOCTU U
MOBEPXHOCTH TPABUIILHOU
54 MIMPaMUIbI, TEOPEMa O TUIOMIATH 1 0 0 https://resh.edu.ru/subject/17/10/
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
mUupaMuabl
55 Kowrposbiias pabora o reme 1 1 0 https://resh.edu.ru/subject/17/10/
"MHororpaHHuku"
56 [TonsiTHe 00 00BEME 1 0 0 https://resh.edu.ru/subject/17/10/
57 O0BEM UpaMuIbI 1 0 0 https://resh.edu.ru/subject/17/10/
58 O06BEM TUpamMuabI 1 0 0 https://resh.edu.ru/subject/17/10/
59 O06BEM TUpamMuIbI 1 0 0 https://resh.edu.ru/subject/17/10/
60 O06BEM nupamMub! 1 0 1 https://resh.edu.ru/subject/17/10/
61 O0BEM pU3MBI 1 0 0 https://resh.edu.ru/subject/17/10/
62 O06BEM npu3MBbI 1 0 0 https://resh.edu.ru/subject/17/10/
63 OOBEM TTPU3MBI 1 0 0 https://resh.edu.ru/subject/17/10/
64 Konrpoxbias pabora o reve 1 1 0 https://resh.edu.ru/subject/17/10/
"O6BEMBI MHOTOI'PaHHHUKOB"
65 HosToperne, obobuienne 1 0 0 https://resh.edu.ru/subject/17/10/

cUCTEMAaTHU3alus 3HAHUN.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

ITocTpoenue ceuenui B
MHOTOTPaHHHUKE

66

[ToBTopenue, 06001IEHNE
CcUCTEMaTU3alus 3HAaHUM.
Brluncnenue paccTosHUN: MEXIY
JIBYMsI TOUKaMH, OT TOUYKH J10
IPSIMOM, OT TOYKH 1O IVIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

https://resh.edu.ru/subject/17/10/

67

68

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHME, 0000IIEHNE
CUCTEMAaTH3alMsl 3HAaHUM.
Brpruncnenue yrios: Mexay
CKPEIMBAIOIIUMUCS IPSIMBIMH,
MEXY NPSIMOM U IIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68 5

10

11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: eHTp, paanyc,
JTUaMETP; TUIOIIA/Ib TOBEPXHOCTH
cdepsl

KoanuyecTBo 4yacoB

KourpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3Yy4YEeHUA

JJIeKTPOHHBbIE LM (PPOBBIE
o0pa3oBaTe/ibHbIE PeCypChl

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/

BzaumHoe pacnionoskenue cdepsl
¥ IJIOCKOCTH; KacaTelbHast
IUIOCKOCTB K cepe; TIonap

chepnl

https://resh.edu.ru/subject/17/11/

N3obpakenue chepsl, mapa Ha
miockoct. CeyeHus mapa

https://resh.edu.ru/subject/17/11/

[{umHAprYecKas OBEPXHOCTb,
00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTH, OCh

HHHHHIIpH‘ICCKOﬁ IMMOBEPXHOCTHU

[{unuHap: OCHOBaHHS B OOKOBast
MOBEPXHOCTh, 00pa3yromas u
0Ch; IUIOIAIb OOKOBOM U MOJHOM
[IOBEPXHOCTH

N300pakeHne HUIMHApPA Ha
mockocTy. Pa3Béprka nunuHapa.
CeueHust WIMH]IpA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
NEePIEHIUKYISIPHON OCH
HUATTUHIPA)

Konunyeckas moBepxHOCTb,
00pa3yrolne KOHHIeCKOM
MOBEPXHOCTH, OCh U BEpILINHA
KOHHYECKOW MTOBEPXHOCTU

Konyc: ocHOBaHME 1 BepIINHA,
o0pasyrolias u och; MIONIA/1b
OOKOBOH U MOJTHON OBEPXHOCTH
VYceu€HHblil KOHYC: 00pa3yromue
U BBICOTA; OCHOBAHUS M OOKOBast

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

MTOBEPXHOCTH

10

N306paxeHne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHnust koHyca (TUIOCKOCTHIO,
MapajuieIbHON OCHOBAaHHMIO, U
IUIOCKOCTBIO, POXOASILIEN uepe3
BEPIITHHY)

https://resh.edu.ru/subject/17/11/

11

12

13

Kom6unanus ten BpaieHus u
MHOT'OI'PAaHHUKOB

MHoOrorpaHHuK, OIMMCaHHBIN
okoJ1o chepsl; chepa, BmUcaHHas
B MHOTOTPaHHMK HJIM B TEJIO
BpalleHus

IToustre 00 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB Tel

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

14
15

O0BEM IuIMHApa, KOHYyCa

O06BEéM mapa u miomaas cheps

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

16

[TonoOHbIe TENa B MPOCTPAHCTBE.
CooTHoIIEHUS MEXTY
IUIOINAASIMHA TOBEPXHOCTEH,
00BbEMaMU MOAOOHBIX TeI

https://resh.edu.ru/subject/17/11/

17

KonTponbhas pabota no remam
"Tena Bpamenus" u "O0beMbl

TCI

https://resh.edu.ru/subject/17/11/

18

19

BekTop Ha miockocT U B
MIPOCTPAHCTBE

CroxeHue ¥ BbIUUTAHUE
BEKTOPOB

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

20

YMHOKEHNE BEKTOPA HA YUCIIO

https://resh.edu.ru/subject/17/11/

21

22

23

24

Pa3noxeHne BexTopa 1o Tpém
HCKOMIIJIAaHApPHBIM BEKTOpPAaM.
[IpaBuio napasienenumnena

Pemmenue 3aay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJl JeHCTBUI
C BEKTOpaMu

[TpsimoyronbHas cuctemMa
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Tpocreiimue 3anaun B
KOOpAMHATax

VYron Mexy BEKTOpaMH.
CkanspHoe pou3BeicHue
BEKTOPOB

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

25

Brluucnenue yrios Mexay
MPSAMBIMH U TUIOCKOCTSMH

https://resh.edu.ru/subject/17/11/

26

27

28

KoopanHaTHO-BEKTOPHBIN METO/
IIPU PEIIEHUU T€OMETPUUYECKUX
3a1a4

KonrponbHas pabora no reme
"BeKTOpbl 1 KOOPAUHATHI B
npocTpaHcTae”

[ToBTOpeHnue, 0600IIeHNE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpeMbI Kypca IIIaHUMETPHH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

29

[ToBTOpenwme, 0600IIEHNE U

https://resh.edu.ru/subject/17/11/
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cHUCTeMaTU3alurs 3HaHUM.
OcHoBHbIE GUTYPHI, (PaKTHI,
TEOpEMBI Kypca IJIaHUMETPUU

30

[ToBTOpeHnue, 0600IICHNE U
CHCTEeMaTU3alys 3HaHuH. 3a1a4n
TUTAHUMETPHUH U METOJIbI UX
perieHus

https://resh.edu.ru/subject/17/11/

31

[ToBTOpeHue, 0600IICHNE U
CHCTeMaTu3alys 3HaHuH. 3a1a4n
TUTAHUMETPHUH U METOJIbI UX
pelIeHus

https://resh.edu.ru/subject/17/11/

32

33

IToBTOpEHME, 0000IICHUE 1
CHCTEMaTH3aIus 3HAHUMA.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTePEOMETPHH

Hrorosas KOHTPOJIbHAaA pa60Ta

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

34

[ToBTOpenue, o6o0IIEHNE 1
CUCTeMAaTH3aIHsl 3HAHHHA

https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTpust. Yueonuk mis 10-11xkmaccos - Aranacsa JI.C. u np.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
I'eomertpus. 10-11 knaccel. [loypounsie pa3paboTKu K yueOHUKY ATaHacsHa -

Caaxsn C.M., byry3os B.®.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/
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