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npukazoM Munnpocsemenuss Poccun ot 18.05.2023 nmox Ne 371, a Taxkke Ha
ocHoee ®I'OC COO
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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «I['eomerpus» 0a30BOTO YpOBHS st
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAUIIMH POCCHICKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTU 00YyYarOIIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMUpOBaHUs (YHKIMOHAIBHOM MaTeMaTHYeCKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KAauyecTB MBIIUJICHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECneYMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPABIEHHOCTH, TaK U T'YMaHUTaPHOU.

Jlormueckoe MbIlUIeHHE, (HOpMHUpYyEeMOe NpPHU H3YYEHHH OO0Yy4arolIMMHCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3NKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCIEUIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOYYarONIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypOBHE 0OyueHus — 00meoOpa3oBaTelbHOE W OOIIEKYJIBTYpHOE pPa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBA3aHHBIM C MPUKIAJIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEMaTHYECKUE YMEHHs, CBSI3aHHbIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHUPOBOH

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 OKPY>KAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTh Ha YEPTEkKax, MOJACISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX M TeJlaX BPAIEHUS 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 Ppa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKHX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 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 anmapar [Uisl PELICHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTHUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHAas padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, 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€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue oOpa3a TPOBOAUTCS € ONOpPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs HE TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, 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 YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonokeHue MNpsIMBIX B NPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeluBaronmecs mnpsamble. l[lapamienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTH IJIOCKOCTEM: MapayieIIbHbIC TJIOCKOCTH; CBOICTBA
napajiebHbIX TUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: TIEPIEHIUKYJISIPHBIC TIPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NpU3HAK MEPHEHAUKYIIPHOCTA TMPSAMOM U IUIOCKOCTH, Teopema O MpsSMOu
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojgd JBYIPAHHOIO  yIJIa.
[lepnieHaUKYJISp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEH: MPU3HAK  NEPHEHIUKYISIPHOCTA  JIBYX
IIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOIPAaHHUKA, BBIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajjiefienunes; U ero cBoicTBa. [lupamupa: N-yronpHas nupamuja, rpaHd U
OCHOBaHHE MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI; PABUIbLHAS U
yced€HHasi mnupamMuaa. OJIEMEHThl TpU3Mbl W TnUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHMKAX: OKTadp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHUpaMUAaX, MNapauielienunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



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

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

11 KIIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUYECKOU
NOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAb OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOM TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMSI U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I011aab Chephl.

N3006paxeHue Tea BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.

KoMmOuHanuu Tenm BpalieHHMss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONHKCaHHBIM OKOJO cdeprl; cdepa, BNUCAHHAS B MHOIOTPAHHUK, WU TEJO
BpalICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMeE
OpsIMOYTOJIBHOTO TMapajiienienuneaa M ciuenctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 11apa u miomaab chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY TUIOHIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapajyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
uiapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B pocTpancTBe. CI0KeHNEe U BRIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemeHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
npoLenyp TpaxaaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKCHUM B JIPYyrUX HayKaX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpelbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOrPaMMbl y4eOHOro IMpeaMera
«MaremMaTuKa XapaKTePU3YIOTCS OBJIaZICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanrvnvie — nozmasamenvhwvie  Oeticmeus, — o0becneuusarom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 0OVHAIOWUXCA (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
uccie008amenbeKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MaTEeMaTHYCCKUX
OOBCKTOB, TOHATHI, OTHOIICHHA MEXAY MOHATHAMH, (OPMYJIUPOBATH
ONpE/CICHUS  TOHATHH; YCTaHABJIMBATh  CYIICCTBEHHBIH  IpH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATH, (OPMYJIUPOBATH W  MPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPAUTCIIbHBIC W OTPUIIATCIIBHBIC, CIMHUYHBIC, YaCTHbICE M OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
NPOTUBOpEYHS B (akTaxX, IaHHBIX, HAOJIOJMCHUSX W YTBEPIKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAaHWEM 3aKOHOB JIOTHKH, JIEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

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

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh HJI€U, HAIICJICHHbBIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEelIeHHs  3aJayd,  OKCIEPUMEHTa,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYAJILHONU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MIPUHUMATh 1EJIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusaiom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIIeHUsI MATEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBl JTOCTHKECHHS WIM HENOCTHKECHHUS PE3YJbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUIAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOTO YIJIa; JUHEHHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHUS IS
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUAMHU: CEKYIAs MJIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceYeHUsST MHOTOIPAHHUKOB METOJOM  CII€[OB, BBIIIOJHSTh
(BBIHOCHBIE) TMIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXJECHHE TE€OMETPUUECKUX BEJIMYUH MO 00pa3iaM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl IJI PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

IIpuBOOUTHE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOpPMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHwus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHWK, BIIMCAaHHBIH B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCISITE COOTHOIIECHHS] MEXIY TUIOMAASIMU MMOBEPXHOCTEH U 00BEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 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 YUCI0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

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

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

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

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3jie/ioB

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBHIE)

n/n U TeM NPOrpaMMbl Bceero KounTtpoJubHbie padoTsbl o0pasoBaTe/IbHbIE PeCypPChbl
1 Bseznenue B ctepeoMeTpuo 10 https://resh.edu.ru/, http://mathnet.spb.ru/
[IpsiMbIe ¥ TUTOCKOCTH B
2 HpoCTparctBe. 12 1 https://resh.edu.ru/, http://mathnet.spb.ru/
[TapanensHOCTh IPSIMBIX U
IIOCKOCTEH
I1
3 epHeHHHKyMpHOCTI: 12 https://resh.edu.ru/, http://mathnet.spb.ru/
MPSMBIX | IJIOCKOCTEH
vy
4 [IIBT MELY TIPAMBIMI 10 1 https://resh.edu.ru/, http://mathnet.spb.ru/
IUTIOCKOCTSIMH
5 MHororpanHuKu 11 1 https://resh.edu.ru/, http://mathnet.spb.ru/
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/, http://mathnet.spb.ru/
I1 :
7 OBTOPEHHE: CCHCHHA, 4 1 https://resh.edu.ru/, http://mathnet.spb.ru/
paCCTOﬂHI/ISI n er'IIaI
OBILIEE KOJIMYECTBO YACOB 68 5
I1O TTPOTPAMME
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11 KJIACC

HauMenoBanue

KoanuecTBo 4acoB

Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
/i pa3aesioB U TeM B K . pecypebi
EpOrpAMMEI cero OHTPOJIbHBbIE PA00THI y
Tema Bpamenus 12 https://resh.edu.ru/, http://mathnet.spb.ru/
OO0BEMEI Tel 5 1 https://resh.edu.ru/, http://mathnet.spb.ru/
Bexrops! n
KOOPJIHMHATHI B 10 1 https://resh.edu.ru/, http://mathnet.spb.ru/
MIPOCTPAHCTBE
[ToBTOpEHME,
600 s
ODODIICHHE 7 1 https://resh.edu.ru/, http://mathnet.spb.ru/
cucreMarmni3anusia
3HAHUH
OBLIEE KOJIMYECTBO 34 3
YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

[darTa usyyenus

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IIpsiMasi, IJI0OCKOCTb,
npoctpanctBo. [IpaBuna
M300paXeHUs HA PUCYHKAX:
n300pakeHus III0CKOCTEH,
HapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka

https://resh.edu.ru/, http://mathnet.spb.ru/

Ilonstus: MEPECCKArOIUCCA
IJIOCKOCTH, IICPECCKAIOIIUCCA ITpsAMasi
U IIJIOCKOCTb

https://resh.edu.ru/, http://mathnet.spb.ru/

ITonsTHA: Iepecekaronuecs
IUIOCKOCTH, IT€peCcEeKaroImecs npsamas
1 IIJIOCKOCTh

https://resh.edu.ru/, http://mathnet.spb.ru/

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

https://resh.edu.ru/, http://mathnet.spb.ru/

HauanbHble cBeieHus o Ky0e u
MMAPAMUE, UX PA3BEPTKU U MOJECIIH.
CeueHusi MHOTOTPaHHUKOB

https://resh.edu.ru/, http://mathnet.spb.ru/

HauanbHble cBenieHus o0 Kyoe u
MIAPAMUE, UX PA3BEPTKU U MOJECIIH.
CeueHusi MHOTOTPAaHHUKOB

https://resh.edu.ru/, http://mathnet.spb.ru/

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPEOMECTPUN: AKCUOMBI
CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

https://resh.edu.ru/, http://mathnet.spb.ru/
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[TousaTHe 00 aKCHOMATHUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

https://resh.edu.ru/, http://mathnet.spb.ru/

[TousTHE 00 AKCUOMATUYECKOM
MIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

https://resh.edu.ru/, http://mathnet.spb.ru/

10

[TousTHE 00 AKCUOMATUYECKOM
MIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

https://resh.edu.ru/, http://mathnet.spb.ru/

11

B3anMHOE pacnosiokeHue NpsiMbIX B
IPOCTPAHCTBE: IiepeceKaroIuecs,
HapajielIbHbIEe U CKPEIUBAIOLINECs
npsiMble

https://resh.edu.ru/, http://mathnet.spb.ru/

12

ITapannenbHOCTh NPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:
NapajulesibHbIE IPSAMBIC B
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
IPSMBIX

https://resh.edu.ru/, http://mathnet.spb.ru/

13

[TapayieabHOCTB NPSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
[TapaytenbHOCTB IPSIMON U
IJIOCKOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

14

VYTIIBI ¢ COHANpaBJICHHBIMU
CTOpPOHAMH

https://resh.edu.ru/, http://mathnet.spb.ru/

15

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/, http://mathnet.spb.ru/

16

VYron Mexay npSMbIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/, http://mathnet.spb.ru/

17

[TapamienbHOCTD MIOCKOCTEM:
napajiesIbHbIE INIOCKOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

18

CaolicTBa napasuieabHbIX TIOCKOCTEN

https://resh.edu.ru/, http://mathnet.spb.ru/
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[IpocTetinve mpocTpaHCTBEHHbBIE

19 (GuUTypHI Ha MIIOCKOCTHU: TETPAIP, https://resh.edu.ru/, http://mathnet.spb.ru/
KyO, ImapasuieseruIe

20 [ToctpoeHue cedeHuit https://resh.edu.ru/, http://mathnet.spb.ru/

21 ITocTpoenue ceueHuit https://resh.edu.ru/, http://mathnet.spb.ru/
KonTponbHas padoTa 1o Teme
"

22 Hpambie 1 miockocTH B https://resh.edu.ru/, http://mathnet.spb.ru/
npoctpanctse. [lapanieabHoCTh
IPSIMBIX U IJIOCKOCTEHN"
[eprieHAUKYIAPHOCTH MPSMOK U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHbIE https://resh.edu.ru/, http://mathnet.spb.ru/
HpsIMBIC B TIPOCTPAHCTBE
IT

24 PAMBIC HApAJLICIbHBIC 1 https://resh.edu.ru/, http://mathnet.spb.ru/
NEPIEHIUKYIISPHBIC K IJIOCKOCTH

25 HpsiMbie napannenbuyie u https://resh.edu.ru/, http://mathnet.spb.ru/
HepHGHI[I/IKYJIﬂprle K IINTIOCKOCTH
IT

26 pmH?K TCPTICHAMKYIAPHOCTH https://resh.edu.ru/, http://mathnet.spb.ru/
PSIMON U TIIOCKOCTH

27 HpmHéK TCPTICHMKYAPHOCTH https://resh.edu.ru/, http://mathnet.spb.ru/
HpHMOI/I 1 IIJIOCKOCTHU
T N

28 copema o HpﬂMOHV https://resh.edu.ru/, http://mathnet.spb.ru/
MEPIEeHIUKYISIPHON MIIOCKOCTH

29 Teopema o HpHMOHu https://resh.edu.ru/, http://mathnet.spb.ru/
HepHGHI[I/IKYJU[pHOI/I IIJIOCKOCTHU
T N

30 copema o HpﬂMOHU https://resh.edu.ru/, http://mathnet.spb.ru/
MEPIEeHIUKYISIPHON MIIOCKOCTH
IlepnenauKynsp U HaKJIOHHBIE:

31 paccTossHUE OT TOYKH A0 IIOCKOCTH, https://resh.edu.ru/, http://mathnet.spb.ru/
paccTosTHUE OT MPSIMOH JI0 TUIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE:

32 paccTosiHuE OT TOYKHU J0 IIOCKOCTH, https://resh.edu.ru/, http://mathnet.spb.ru/

pacCToOAHHUC OT HpSIMOﬁ J0 IIIIOCKOCTH
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33

[leprieHaUKYNSAp M HAKIOHHBIE:
PacCTOSIHUE OT TOYKH JO MIOCKOCTH,
paccTosiHue OT NPSIMOM 10 TIOCKOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

34

[leprieHaUKYNISAp U HAKIOHHBIE:
PacCTOSIHUE OT TOYKH JO MIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

35

VYTIIBl B IPOCTPAHCTBE: YIOI MEKAY
IIPSIMOM U INIOCKOCTBIO

https://resh.edu.ru/, http://mathnet.spb.ru/

36

JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOI'O yrjia

https://resh.edu.ru/, http://mathnet.spb.ru/

37

JIByrpaHHbIi yroJi, TMHEHHBIN yroma
JIBYTPAHHOI'O yria

https://resh.edu.ru/, http://mathnet.spb.ru/

38

IlepnenauKyISIpHOCTD IIJIOCKOCTEMN:
IIPU3HAK NEPIEHIUKYIIIPHOCTU ABYX
IIJIOCKOCTEN

https://resh.edu.ru/, http://mathnet.spb.ru/

39

IlepnenauKyISIPHOCTD IIJIOCKOCTEMN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

https://resh.edu.ru/, http://mathnet.spb.ru/

40

IlepneHAuKyISIPHOCTD IIJIOCKOCTEMN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

https://resh.edu.ru/, http://mathnet.spb.ru/

41

Teopema o0 TpEX nepneHMKYyIsIpax

https://resh.edu.ru/, http://mathnet.spb.ru/

42

Teopema o0 TpEX nepneHUKyIsIpax

https://resh.edu.ru/, http://mathnet.spb.ru/

43

Teopema o0 TpEX nepneHUKyIsIpax

https://resh.edu.ru/, http://mathnet.spb.ru/

44

KonTponbHas paboTa no remam
"IlepnieHIUKYISPHOCTD MPSIMBIX U
mockocTe" n "YTisl Mex Ty
IPSIMBIMU U TUIOCKOCTSIMH"

https://resh.edu.ru/, http://mathnet.spb.ru/

45

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTbl MHOTOTPAHHUKA,
BBIMYKJIbIE U HEBBIITYKJIbIE
MHOT'OT'PaHHHUKH; pa3BEPTKa
MHOTOTpaHHHKA

https://resh.edu.ru/, http://mathnet.spb.ru/



https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/

46

[Tpu3ma: n-yroiapHas Ipu3Ma; rpaHu v
OCHOBaHHS IPU3MBI; TIpsIMAst U
HaKJIOHHAs MIPU3MBI; OOKOBast U
HOJTHAS TIOBEPXHOCTH MTPU3MBI

https://resh.edu.ru/, http://mathnet.spb.ru/

47

[Tapannenenunen, NpaMOYTroJIbHBII
napajuleJIenuIe] U €ro CBOWCTBa

https://resh.edu.ru/, http://mathnet.spb.ru/

48

IInpamupa: n-yrojapHas IUpaMuU/a,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IBI;
0OOKOBas U NOJIHASl IOBEPXHOCTh
HHpaMUIb; IPABUIIbHAS U yCCUEHHAS
nupamuia

https://resh.edu.ru/, http://mathnet.spb.ru/

49

[TpaBuiIbHBIE MHOTOI'PAHHUKHU:
MOHATUE TPABUIBHOTO
MHOT'OTpaHHMKA; IPaBUJIbHAS IpU3Ma
Y IIpaBUJIbHAs IUpaMua; NpaBUIbHAS
TpeyrojibHasi NMpaMuaa u
MPAaBIIBHBIN TeTpadIp; KyO

https://resh.edu.ru/, http://mathnet.spb.ru/

50

[IpencraBieHne o0 MpaBUIBHBIX
MHOI'OrpaHHUKAx: OKTasap,
JIOAEKAdIP U UKOCAdIP.

https://resh.edu.ru/, http://mathnet.spb.ru/

51

CI/IMMeTpI/IH B IIPOCTPAHCTBC!
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
HpHMOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCTPUHU B ITUpaMUJax,
napajjieJicnIe1ax, ImpaBUJIbHBIX
MHOTI'OI'paHHUKAaX

https://resh.edu.ru/, http://mathnet.spb.ru/

52

Briuucienue piieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, TUaroHa,

YTJIbI

https://resh.edu.ru/, http://mathnet.spb.ru/

53

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
MPU3MBI, TUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IPSIMOMN IPU3MBI

https://resh.edu.ru/, http://mathnet.spb.ru/
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[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH/IBI,

o4 N 1 https://resh.edu.ru/, http://mathnet.spb.ru/
TeopeMa O IO OOKOBOMH
MOBEPXHOCTH YCCUEHHON MUPAMHU/IBI
55 ,IFOHTPOHBHM pa6?Ta fio Teme 1 https://resh.edu.ru/, http://mathnet.spb.ru/
MHOrorpaHHuKu
56 [Tonsitrie 06 00BEME 1 https://resh.edu.ru/, http://mathnet.spb.ru/
o7 O0BEM TUpPaMHUTBI 1 https://resh.edu.ru/, http://mathnet.spb.ru/
58 O0BEM TUpaMu bl 1 https://resh.edu.ru/, http://mathnet.spb.ru/
59 O0BEM TUpaMUIbI 1 https://resh.edu.ru/, http://mathnet.spb.ru/
60 O0BEM TUpaMuU bl 1 https://resh.edu.ru/, http://mathnet.spb.ru/
61 O0bEM TPU3MBI 1 https://resh.edu.ru/, http://mathnet.spb.ru/
62 O0bEM TPU3MBI 1 https://resh.edu.ru/, http://mathnet.spb.ru/
63 O0BEM TPU3MBI 1 https://resh.edu.ru/, http://mathnet.spb.ru/
64 ,IFOHTI.?OHI’HM pabota no Tel}:[e 1 https://resh.edu.ru/, http://mathnet.spb.ru/
O0BEMBI MHOTOIPAaHHHKOB
[ToBTOpenue, o6o0IIEHNE
65 cucreMaruzanus 3Hanui. [loctpoenue 1 https://resh.edu.ru/, http://mathnet.spb.ru/
CEYEHUN B MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE
CUCTeMaTH3aIHsl 3HAaHHH.
66 Bhrauciienne paccTosmmit: Mexkiy . 1 https://resh.edu.ru/, http://mathnet.spb.ru/
JIBYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOHA,
OT TOYKHU OO IIIOCKOCTHU, MCKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU
67 HtoroBast kKoHTpoJIbHAs paboTa 1 https://resh.edu.ru/, http://mathnet.spb.ru/
[ToBTOpenwue, 060061IIeHUE
CHCTEMAaTH3alMs 3HAaHUH.
68 Borancnenue yrios: mexiy 1 https://resh.edu.ru/, http://mathnet.spb.ru/

CKPEIIMBAIOIIUMUCS PSIMBIMH,
MEXy MPSIMOI U MJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
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IIJIOCKOCTAMMU

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68




11 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Jdara usyyenus

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

Cdepa u map: ueHTp, paauyc,
IUameTp; IUIoNIalb
MIOBEPXHOCTHU Chepbl

https://resh.edu.ru/, http://mathnet.spb.ru/

Bsaumnoe pacnonoxenue
cdepbl U MIT0CKOCTH;
KacaTrebHasl IIIOCKOCTh K

cdepe; momans cheps

https://resh.edu.ru/, http://mathnet.spb.ru/

N3o6paxenue chepsl, mapa Ha
mmockocTu. CeueHus mapa

https://resh.edu.ru/, http://mathnet.spb.ru/

]_II/IJII/IHZIpI/IT-IeCKaSI IMOBECPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh

WINHAPUIECKON MOBEPXHOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

[unuHap: OCHOBAaHUS U
OOKOBasI MOBEPXHOCTb,
o0pa3ymolas 1 och; MIO0aab
OOKOBOW U MOJTHOM
IIOBEPXHOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

N300pakeHne LMIMHIpPA HA
mockocTy. Pazséprka
umrHapa. CeueHus IMHIpa
(TIIOCKOCTHI0, MapaliesIbHOM
WM NIEPIEHAUKYISIPHON ocu
HWIMH]IPA)

https://resh.edu.ru/, http://mathnet.spb.ru/
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Konunueckas moBepxXHOCTb,
o0Opa3zyromue KOHHIeCKOU
MMOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

Konyc: ocHOBaHHUE 1 BEpIIHHA,
00pa3yrolas U OCh; IUIOMIAIb
OOKOBOI U IOJIHOM
IIOBEPXHOCTHU

https://resh.edu.ru/, http://mathnet.spb.ru/

Y ceu€HHbIN KOHYC:
o0pa3yrolue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

https://resh.edu.ru/, http://mathnet.spb.ru/

10

N306paxenune koHyca Ha
II0CKoCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJI0CKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, MTPOXOIALIEH
yepes BEPIINHY)

https://resh.edu.ru/, http://mathnet.spb.ru/

11

KOM6I/IHaHI/IH TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

https://resh.edu.ru/, http://mathnet.spb.ru/

12

MHororpasHsuk, ONUCaHHbIN
0Ko0JI0 cepsl; chepa,
BIMCAaHHasi B MHOTOTPAHHUK
WJTU B TEJIO BpaIeHUs

https://resh.edu.ru/, http://mathnet.spb.ru/

13

ITonsatue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

https://resh.edu.ru/, http://mathnet.spb.ru/

14

O06bEM UIHHIpa, KOHyCa

https://resh.edu.ru/, http://mathnet.spb.ru/

15

O06BEM mapa u wiomaas cheps

https://resh.edu.ru/, http://mathnet.spb.ru/
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16

ITomoOusble Tena B
npoctpaHcTBe. COOTHOIICHUS
MEXTY TUIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOAOOHBIX TEJ

https://resh.edu.ru/, http://mathnet.spb.ru/

17

KonTponbHas pabota no Temam

"Tena Bpamenus" u "OO0beMbI

Ten"

https://resh.edu.ru/, http://mathnet.spb.ru/

18

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/, http://mathnet.spb.ru/

19

Ci10)KeHre U BEIYUTAHUE
BEKTOPOB

https://resh.edu.ru/, http://mathnet.spb.ru/

20

YMHOKEHUE BEKTOPa Ha YUCIIO

https://resh.edu.ru/, http://mathnet.spb.ru/

21

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuino napamienenumnena

https://resh.edu.ru/, http://mathnet.spb.ru/

22

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl
JEUCTBUN C BEKTOPAMHU

https://resh.edu.ru/, http://mathnet.spb.ru/

23

[IpsimoyronbHas cucrema
KOOPJAMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpAHMHaTax

https://resh.edu.ru/, http://mathnet.spb.ru/

24

Yron Mexay BEKTOpaMH.
CkanspHoe pou3BeIeHNE
BEKTOPOB

https://resh.edu.ru/, http://mathnet.spb.ru/

25

Brruncienue YTJIOB MCKAY
MPpsAMBIMHA U TNIOCKOCTAMU

https://resh.edu.ru/, http://mathnet.spb.ru/

26

KoopanHatHO-BEKTOPHBIN
METO/I PU PEIICHUHN

https://resh.edu.ru/, http://mathnet.spb.ru/
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rCOMCTPHUYCCKUX 3aaa4d

27

KonrponsHas pabora o Teme
"BekTophl U KOOpAUHATHI B
npocrpaHcrae”

https://resh.edu.ru/, http://mathnet.spb.ru/

28

IToBTOpEeHME, 0000IIEHNE U
CUCTEMATHU3AIIMs 3HAHUH.
OcHoBHBIE PUTYPBI, PAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUN

https://resh.edu.ru/, http://mathnet.spb.ru/

29

[ToBTOpEeHME, 0000IIEHNE U
CHUCTEMATHU3AIIMs 3HAHUH.,
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOPEMBI Kypca IIaHUMETPUHN

https://resh.edu.ru/, http://mathnet.spb.ru/

30

IToBTOpEeHME, 0000IIEHNE U
cUCTEMaTU3als 3HaHHM.
3aauu IIIAaHUMETPUN U METO/IBI
WX peIICHUS

https://resh.edu.ru/, http://mathnet.spb.ru/

31

IToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3allMsl 3HAHMIA.
3a1a4uu IIIAHUMETPUN U METOBI
WX peIICHUS

https://resh.edu.ru/, http://mathnet.spb.ru/

32

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTepeoOMeTpUr

https://resh.edu.ru/, http://mathnet.spb.ru/

33

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/, http://mathnet.spb.ru/

34

[ToBTOpenme, 0600IIEHNE U
cUCTEMAaTH3aINsI 3HAaHUH

https://resh.edu.ru/, http://mathnet.spb.ru/

OBILIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Marematuka: ajirebpa ¥ Hayajia MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUSI.
['eometpus, 10-11 kmaccewl/ Atanacsia JI.C., Byty3oB B.®., Kagomies C.b. u

ApYyrue, AKHHOHepHOG O6IHGCTBO «I/ISIIaTGJIBCTBO «HpOCBeIHGHI/IC»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/, http://mathnet.spb.ru/
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