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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIEero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIiedMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMU OCHOBY JIJII CAaMOpPA3BUTHSI M HENPEPHIBHOTO 0O0pa30BaHMS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IIO3HABATEIILHOTO pPa3BUTHUS
JUYHOCTU 00yYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsl OOYCJIOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BuTUsa oOOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTUYeCKOU
TPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIHH. Pa3zButue y oOydaromuxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HayK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyUalmxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalvdd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh H3Y4YEHUsS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEeMOEe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LEMOYKHU JTOTHUECKUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHs, (opma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS M AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYECOHOW U TPYIAOBOM J€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyecTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHs y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUJIHOCTH OOpPa3HOrO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  OOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAaHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
M0 CIEUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HAUYeHA JIsl
OOy4YaroNIMXCcs CPeHEH IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crnenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU NESITEHLHOCTH.

JlocTuxeHrue 1eJIM OCBOCHHUSI MPOTpaMMbl OOECIEUUBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJayaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpaIlCHUS
KaK O BOKHEHIIMX MAaTEMATUYECKUX MOJIEISAX, O3BOJISIONIUX OMHUCHIBATH
Y U3y4aTh pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (opMupoBaHHME yMEHHUsI paCIO3HABATh Ha YEPTEXKaxX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlad Ha TIOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaxX BPAIlleHUsI U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHHE  QJITOPUTMaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHpoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
pacCcykJeHusT B XOJI€ PEUIEHUS CTEPEOMETPUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BuUTHE UHTEJIEKTYaIbHbIX u TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronmxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IFEOMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTyallUsiX M TpPHU H3YyUYEHUU IPYTHX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh T€OMETPUUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
IEOMETPUYECKUN aImapar Juisl PELICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YNIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOTrpaMMBbl SIBIISIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPUM B HAYAJIE €ro MW3y4YeHHMs 3a7a4, pElIaeMbIX Ha YpPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa30oM OopraHu3oBaHHas padoTa Hal
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSA, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHHIO ITPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
ydalmuxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3a4ad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME OO0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarIsAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJICPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacnpenenseTcs He TOJbKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M MO ToJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYPUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
NOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO U MOCTYIATEIBHO, C
COOJTIO/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOydYaloIIMXCA, pACIIUpss U
yriay6usist e€, o0pa3ys IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydeHnne reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CcTEepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
[apajuleJibHble UM CKpeluBaroumecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIECIABHBIE TMPSAMbBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU W IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMHM; YroJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTe. Ilpocreilmine npocTpaHCTBEHHBIE (UTypel Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napajiesenunes]; IOCTPOCHUE CEUECHUN.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJSAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPaHHOTO  yTJIA.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOroOrpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBIL, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cpoucra. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMM/IbI; PABUJIbHAS U
yCeu€HHas MNHpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
MpaBWIbHAs NHpPaMUIA; NpPABUIIbHAs TPEYroJibHas MUPAMHUAA W MPAaBUJIbHBIN
teTpasdap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozeka’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAAX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Berancnenne 3J€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JauaroHaliv, YTJIbL
[Tnomane OOKOBOM MOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH TNPSIMON TIPU3MBI,
IUTOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHON IMHPAMUIBI,
TeopeMa O IUlomaau yceu€éHHo mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MTUPAMUIBI, TTPU3MBI.

[logo6ueie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tena Bpamenust

[HunuHaapuyeckas MTOBEPXHOCTB, oOpasyrolue UWJIAHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTH. KoHyC: ocHOBaHMe 1 BepIInHa, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIATL MMOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI01Iaab ChEpHI.

N306paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunHamuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBus u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u miIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

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

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTu U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreifmue 3amaun B
KOOpJIMHATax. YTon Mexay Bektopamu. CkalsipHOE MPOU3BENIEHHE BEKTOPOB.
Bolunciienre yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpamMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUMH,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKUMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAkKTAHCKON UICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, pacCyXJIeHNU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHU U

OT/IbIXa, peryJispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBEHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEMaTHYCCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HHM; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUSCKHUX 33/1a4 MaTEMaTHYCCKON HAIIPaBICHHOCTH.

JKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYCCKON KYyJIbTYpbl, MMOHWMAHHUEM BIUSHUSI
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAromel Cpeanl, IUTAaHUPOBAHUSI TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBHM /TSI OKPYKAIOMIEH CPEIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAloB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOM KyJIbTypOHM KaK CpPEJCTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIISATh MPOEKTHYI0 M HCCIAEAOBATEIBCKYIO JESATEILHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHUSI MPOTPAMMbl YU4EOHOTO MpeaMeTa
«Marematuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeticmeus, — obecneyusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUS  OKpYJCalowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBblesiornyeckueelicTBus:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
ONpENENICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJlaccu(uKanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpUHUMATH, (opMyIHpoBaTH U  MPeoOpPa3OBbIBATH  CYKIACHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHMSIX;



npemjiaraTh ~ KPUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIHUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus yd4eOHOM 3aJauu (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HaubOojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBbleuccienoBarebCcKueeCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUUE, NpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIHO CIJITAHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTATAM
MPOBENEHHOIO HAOJIOEHHUS, WCCIEAOBAaHUS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, a TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

e BBIABIATH AehUIMTHI MHOOPMALIMK, JAHHBIX, HEOOXOJAUMBIX JIJIi OTBETA
Ha BOIIPOC U AJIA PELICHUS 3a/1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEACTABIATh €€ B pa3IMUHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3M4yHe U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaTbl  pEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTa;  CAMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUTyaJIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBaTh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UiIE€HAMHU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOM pedIekcun Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysbTaTa penieHusl MaTeMaTHIeCKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUH
3a/ladyi, BHOCHTH KOPPEKTHUBBHI B JIEATEILHOCTh HA OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIia; rpajaycHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKHU; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIe/bl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/T CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIEAOB, BBIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABbl IpPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEIMYUH MO 00pas3am Win
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIECHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



BeraucisiTe 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMHU TTOBEPXHOCTEH, 00BEMaMU 110 T00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBBIBaTh M HHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpax, MPEACTABICHHYIO HAa YepTekKax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl AJIA PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIAraroInX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHCHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUICCKUX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PacIiO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYEeHHBIC 3HAHMS Ha IMPAKTHKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HM3YUYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJEIH C
HCITOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amrapara ajareOpbl; penaTh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUCCKUX BEITUYHH.

11 KUIACC

OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
UMWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  MOBEPXHOCTD,
oOpa3yrolire KOHMYeCKON OBEPXHOCTH, KOHYC; chepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BparmieHus (IMIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpalLlEHUsI.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBONM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMyI.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B cdepy u
ONKCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAE B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbIYUCHIATE COOTHOIICHHS] MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMaMHU
MOJOOHBIX TEJI.



N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C HMPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIO, OOBACHATh, KAKUMHU CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATH IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIPHOE IIPOU3BEACHUE, pPACKIaAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pewrate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTebCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XJIEHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3lam WM alropuT™MaM, MpUMEHsIs
V3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEdlIEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOIMTHL NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4eHHBIE 3HAHUS Ha IPAKTHUKE: aHAJIMU3UPOBATH DPEaJIbHbBIC
CUTyallud W IIPUMEHATh HU3YYCHHBIC IOHATUSA B MPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MUCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpeM, anmapaTa anreOpsl; pelaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
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pa3aesnoB U TeM IIpakTuyeckue
n/ Bcero HbIE pecypchl
MPOrpaMmabl padoThbI
n padoThI
1 BBeneunue B 10 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/ht
CTEPEOMETPULIO tps://ege.sdamgia.ru
[IpsimMbIe U TUIOCKOCTH https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/htt
) B IPOCTPAHCTBE. 1 | ps://ege.sdamgia.ru
[TapamnensHOCTD
IPSIMBIX U IIJIOCKOCTEN
; TTepreHanKyIIpHOCTS . https://resh.edu..ru/office/user/profile/https://www.vaklass.ru/htt
MPSAMBIX U ITIOCKOCTEH ps://ege.sdamgia.ru
Vsl Mexay https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/htt
4 IIPSIMBIMH U 10 1 ps://ege.sdamgia.ru
MJIOCKOCTSIMHA
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/htt
5 MHororpaHHUKA 11 1 ps://ege.sdamgia.ru
O6DBEMBI https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/htt
6 9 1 ps://ege.sdamgia.ru
MHOTOTPaHHUKOB
TToBTOpeHHE: CeUenns, https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/htt
7 4 1 ps://ege.sdamgia.ru
pacCTOSHUA U YTIIbI
OBIIEE KOJIMYECTBO
1 68 5 0

YACOB I10 ITPOT'PAMME



https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

11 KJIACC

HaumenoBaun KoJanuecTBo 4acos

Ne ¢ pa3aeaoB u KOHTpOJ’[L
IMpakTuyeckue JyieKkTpoHHbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE PeCypChl
n/m TeM Bcero HbIE
padoThI
IporpamMmal paﬁoT],[

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/http

Tenaspamenis 12 s://lege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https:/

OO6bEmBbITEN 5 1 /ege.sdamgia.ru
BekTopsl u https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https:/
KOOPIMHATHI B 10 1 /ege.sdamgia.ru
MPOCTPAHCTBE
[ToBTOpEHME, https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https:/
060011eHHeE, /ege.sdamgia.ru
CHCTEMAaTHU3aIu 7 !
SI3HAHUM

OBIIEE

KOJIMYECTBO

YACOBTIIO 34 3 0

[NPOTPAMME



https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBouacos
Ne Kontpoa Harausy DJleKTPOHHBbIeM(PPOBBIEOOPA3OBATEIbHbIEPE
Tema ypoka P [MpakTuyeckun
n/n Bcero bHbIEpad YeHusd cypcbl
epadoThI
OTBI
OCHOBHEIE TTOHATHSA
CTEPEOMETPHUH:
TOUKa, MpsiMas,
MJIOCKOCTb,
MPOCTPAHCTRBO.
IIpaBuna https://www.yaklass.r u
M300paKeHUs Ha 1 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
pUCYHKaX: at.ru
M300pakeHUs
IUIOCKOCTEH,
MapaJIeabHbIX
NPSIMBIX (OTPE3KOB),
CepEeIUHBI OTpE3Ka
TlonsTus:
IepeCceKaroIuecs https://www.yaklass.r u
IJIOCKOCTH, 1 https://urok. 1c.ru/http://fcior.edu.ruhttp://methmath.ch
IEepeCEeKarIIecs at.ru
npsiMasi ¥ MIOCKOCTh
Tloustus:
https://www.yaklass.r u
MepeceKarnmecs )
1 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
MIOCKOCTH,
at.ru
MepECEKArOIINEC



https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/

npsamasd U 1miI0CKOCTb

3HaAKOMCTBO C
MHOTOTpaHHUKAMH,
MU300pakeHne
MHOTOTPaHHUKOB HA
pUCYHKAX, Ha
MIPOCKITMOHHBIX
yepTeKax

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
at.ru

HauannpHbie
CBelIEeHUs O KyOe u
nupamu/ie, ux
Pa3BEPTKU U
mozenu. CeueHus
MHOTOI'PAaHHUKOB

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.cha
t.ru

Haganpnubie
CBEJIEHUs O KyOe U
nupamMuje, ux
Pa3BEPTKU U
MOJEIIH.
CeueHussMHOTOrpaH
HUKOB

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH
CTePCOMETPUH:
AKCHUOMBI
CTEPEOMETPUH U
CJICACTBUA N3 HUX

ITonsTue 00

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.cha
t.ru

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
at.ru

https://www.yaklass.r u



https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/

10

aKCMOMAaTUYECKOM
MIOCTPOCHUHU
CTepEOMETPHU:
aKCHOMBI
CTEepEOMETPUU U
CJIEJICTBHS U3 HUX

ITonstue 00
AKCHOMATHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHHU:
AKCHOMBI
CTEPEOMETPUHU U
CIEICTBUS U3 HUX

ITonsatue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTePEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
at.ru

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
at.ru

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
at.ru

11

12

Bzanmuoe
pacmoiokKeHne
pr[MI)IX B
MPOCTPAHCTBE:
MEPECEKAOIINECS,
MapajieibHbIE U
CKPEILIHBAOIIHNECS
MpsIMbIE

[TapamtensHOCTB

https://urok.1c.ru/

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://urok.1c.ru/
https://urok.1c.ru/

13

MPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE:
napasuieibHbIe
MpsIMbIE B
MIPOCTPAHCTBE;
MapaIeIbHOCTh
TPEX MPAMBIX
[TapannensHOCTH
MPSAMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE:
[TapannenpHOCTH
psIMOM U
IUIOCKOCTH

https://urok.1c.ru/

14

15

16

VYriel ¢

COHAITpaBJICHHBIMU

CTOpOHAMHU

Yron mexny
MPsIMBIMU B
MPOCTPAHCTBE
Yron mexny
MPSIMBIMU B
MIPOCTPAHCTBE

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

17

[TapannensHOCTH
IUIOCKOCTEI:
napajuJieiabHble
IUIOCKOCTH

https://urok.1c.ru/

18

CBoiicTBa

https://urok.1c.ru/http://methmath.chat.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

napajuieIbHbIX
IJIOCKOCTEH

19

IIpocreiimme
MPOCTPAHCTBEHHBIE

¢burypsr Ha |
TUIOCKOCTH:

TeTpa’ap, Kyo,
napaJiesienuney

https://urok.1c.ru/http://methmath.chat.ru

20

21

ITocTpoenue
ceYeHU

[TocTpoenune
CEYECHMI

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.cha
t.ru

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.cha
tru

22

23

KoHntponbHas
pabora 1o Teme
"[Ipsimbie n
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTD
IPSIMBIX U
mIockocren"
[IepnenukynsapHoc
Tb NIPSAMOU U
IIJIOCKOCTH:
NIEPIEHIUKYIISIPHBIE
IpsIMBIE B
MIPOCTPAHCTBE

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://www.yaklass.r/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://urok.1c.ru/

24

IIpsimMblie
IapajuleJIbHbIEe U
NIEPIIECHIUKYIISIPHBIE
K IJIOCKOCTHU

https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
at.ru

25

IIpsimMblie
IapajuleIbHbIEC U
NIEPICHIUKYIISPHBIE
K IJIOCKOCTHU

https://urok.1c.ru/
http://fcior.edu.ru

26

[Ipu3nak
MEPIEHUKYIISIPHOCT
U IIPSAMOH U
IJIOCKOCTH

https://urok.1c.ru/
http://fcior.edu.ru

27

[Ipu3nak
MEPIEHUKYIISIPHOCT
U IIPSAMOH U
IJI0CKOCTH

https://urok.1c.ru/http://methmath.chat.ru

28

29

30

Teopema o npsmon
MEPIEHUKYISIPHON
IUIOCKOCTH
Teopema o npsamon
NEPIEHIUKYIIAPHOU
IUIOCKOCTH
Teopema o npsamon
MEPIEHIUKYIIAPHOU
IJIOCKOCTH

https://urok.1c.ru/http://methmath.chat.ru

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/http://methmath.chat.ru

31

[lepnenpukymnsp u
HAaKJIOHHBIE:
paccTostHUE OT
TOYKHU 10

https://urok.1c.ru/http://methmath.chat.ru



https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

IUIOCKOCTH,
paccTosiHUE OT
NpAMOM 10
IUIOCKOCTH

32

33

[lepnenpukymnsap u
HAaKJIOHHBIE:
paccTosiHue OT
TOYKH J10
IJIOCKOCTH,
paccTosiHue OT
psIMOH 10
IIJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE:
paccTosiHue OT
TOYKH J10
IJIOCKOCTH,
paccTosiHue OT
IpsIMOM 10
IIJIOCKOCTH

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/http://methmath.chat.ru

34

35

[Iepnenpukynsp u
HAaKJIOHHBIE:
paccTosiHuE OT
TOYKH J10
IIJIOCKOCTH,
paccTostHUE OT
IpsIMOH 10
IIJIOCKOCTH

VYrisl B

https://urok.1c.ru/http://methmath.chat.ru

https://urok.1c.ru/



https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

IIPOCTPAHCTBE: YTOJI
MEXY IPSAMON 1
IJIOCKOCTBIO

http://fcior.edu.ru

36

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPAHHOI'O yIJia

https://urok.1c.ru/http://methmath.chat.ru

37

38

39

40

41

42

JIByrpaHHbIN yrodi,
JINHENHBIN yron

JBYTPAHHOTO yTriia
[lepnienukymnsipHOC
Th TJIOCKOCTEH:
MIPU3HAK
MEePIEHIUKYISIPHOCT
U JIBYX IJIOCKOCTEU
[lepnienukymnsipHOC
Tb TUIOCKOCTEM:
MIPU3HAK
MePIEHIUKYISIPHOCT
U JIBYX IIJIOCKOCTEMN
[lepnenaukynspHoc
Tb TUIOCKOCTEM:
MPU3HAK
MEePIEHIUKYISIPHOCT
U JBYX IIJIOCKOCTEMN
Teopema o Tpéx
MepHeHIUKYISIpax
Teopema o Tpéx
MepHeHIUKYISIpax

https://urok.1c.ru/http://methmath.chat.ru

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.ch
at.ru

https://urok.1c.ru/

https://urok.1c.ru/



http://fcior.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://methmath.chat.ru/
http://methmath.chat.ru/
https://urok.1c.ru/
https://urok.1c.ru/

43

Teopema o Tpéxnep
MeHAUKYIspax

https://urok.1c.ru/

44

45

KoHntposbHas
pabota mo Temam
"[lepneHIUKYISIpHO
CTh IIPSIMBIX U
IUIOCKOCTEH" 1
"Vrael Mexay
MPSIMBIMU U
IUIOCKOCTSIMH"

IlousTue
MHOTOTI'paHHUKA,
OCHOBHBIC 3JICMECHTHI
MHOTOT'paHHUKA,
BBIITYKJIbIE U
HEBBIMYKJIbIE
MHOTOIPAHHUKWU;
pa3BEépTKa
MHOTOTpaHHUKA

https://urok.1c.ru/

46

[Tpu3ma: n-yrompHast
puU3Ma; TpaHu U
OCHOBAHHS TIPU3MBI,
npsiMasi 1
HaAKJIOHHAS TPU3MBI;
OOKOBas U IOIHAS
MOBEPXHOCTh
TIPU3MBI

https://urok.1c.ru/

47

[Tapamnenenurnen,
MIPSIMOYTOJIBHBIN

https://urok.1c.ru/
http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

napajuieJenumnes u
€ro CBOICTBA

48

49

50

[Mupamupa: n-
yrojbpHas IUpaMU/a,
I'PAaHU U OCHOBAaHUE
UpaMu/ibl; 00KOBast
U TIOJIHAst
IIOBEPXHOCTh
IIUPaMHU/JIbI,
IIpaBWJIbHAS U
yced€HHas
npamuaa
IIpaBusbHBIE
MHOT'OTPaHHUKHU:
IIOHATHE
IIPaBUIILHOTO
MHOI'OTPaHHUKA;
MIpaBUJIbHAS IIpU3MaA
U IIpaBUJIbHAS
UpaMHIa;
IIpaBUJIbHAS
TpeyroybHas
nupamMuzia u
MPaBUIbHBII
TeTparap; Kyo
IIpencrasnenue o
IIPaBUWJIbHBIX
MHOTOTpaHHHUKAX:
OKTasp, AOJEKadIp

https://urok.1c.ru/
http://fcior.edu.ru

http://www.uroki.ru/

http://www.uroki.ru/



https://urok.1c.ru/
http://fcior.edu.ru/

U UKOCadIp.

51

52

53

CummMmerpus B
MIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEJILHO
TOYKH, IPSIMOH,
IUIOCKOCTH.
OJeMEeHTBI
CUMMETpPUH B
nupamuaax,
napajuieyenumneaax,
MIPaBUIILHBIX
MHOTOTPaHHUKAX

Brruucnenue
9JIEMEHTOB
MHOTOTPaHHUKOB:
péO6pa, quaroHanmy,
YIJIBI

[Tmomans 6oxoOBOM
MMOBEPXHOCTHU U
MMOJTHOH
MMOBEPXHOCTH
MPSIMOM IIPU3MBI,
IUIOIIATh
OCHOBaHMH, TEOpEMaA
0 00KOBOI
MMOBEPXHOCTH
MIPSAMOY IIPU3MBI

http://www.uroki.ru/

http://www.uroki.ru/

http://www.uroki.ru/




ITnowans 0OKOBOMI
[MOBEPXHOCTHU H

http://www.uroki.ru/

TOBEPXHOCTHU
MPaBUIbHON
54 MUPAMUJIBI, TEOPEMA
0 IIomaau 60KOBOM
IMOBEPXHOCTH
YCEUEHHOM
MHPAMUIBI
KonTposnbnas
55 pabota 1mo Teme
"MHororpaHHuku"
https://resh.edu.ru/office/user/profile/https://www.yakla
56 ITonsarue 06 06bEME ss.ru/https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https://www.yakla
57 O06BEM npaMu bl ss.ru/https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https://www.yakla
58 OO0BEM nUpaMubl ss.ru/https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https://www.yakla
59 O0BEM mUpaMuIbI ss.ru/https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https://www.yakla
60 O06BEM npaMu bl ss.ru/https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https://www.yakla
61 O0BEM MPHU3MBI ss.ru/https://ege.sdamgia.ru
62 O0BEM TTPU3MBI https://resh.edu.ru/office/user/profile/https://www.yakla
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/

ss.ru/https://ege.sdamgia.ru

63

O0BEM npu3MBbI

https://resh.edu.ru/office/user/profile/https://www.yakla

ss.ru/https://ege.sdamgia.ru

64

KoHntposbHas
pabora 1o Teme
"O6bEMBI
MHOTOI'PaHHUKOB"

65

66

[ToBTOpEHHUE,
0000111eHHE
CHCTEeMAaTH3alHs
3HaHUM.
ITocTtpoenune
CCUCHUH B
MHOT'OTPaHHUKE

[ToBTOpEHUE,
00001IeHne
CHCTEeMaTH3aIus
3HAHUH.
Brranciaenue
PaCCTOSTHUM: MEXKIY
JIBYMsI TOUKaMH, OT
TOYKH J0 MPSIMOi,
OT TOYKH J0
IUIOCKOCTH, MEXIY
CKPEILIHMBAIOIIMMUCS
MPSIMBIMU

https://resh.edu.ru/office/user/profile/https://www.yakla

ss.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yakla

ss.ru/https://ege.sdamgia.ru

67

Urorosas
KOHTpOJIbHasipaboTa
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68

[ToBTOpEHHUE,
000011eHNE
CHCTEMAaTH3alHs
3HaHUH.
Brruucienue yrios:
MEXIY
CKPEUIUBAIOIIMMUCS
MPSIMBIMU, MEXKTY
pSIMOM U
ITIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB,
YIJI0B MEXAY
IUIOCKOCTSIMH

https://resh.edu.ru/office/user/profile/https://www.yak
lass.ru/https://ege.sdamgia.ru

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME



https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJIACC

Ne
n/
n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoa
bHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHH s

DyieKkTpoHHBbIE (IIU(POBBIE) 00pa3oBaTeIbHbIE
pecypchl

Cdepa u map:
LEHTp, panunyc,
JTHaMETp;
IO
MOBEPXHOCTHU
chepnl

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

B3anmHuoe
pacronoxxenue
chepsl u
IUIOCKOCTH;
KacaresbHast
IUIOCKOCTh K
cdepe; mIomAab
cdepsl
N300paxkeHue
cdepsl, mapa Ha
IJIOCKOCTH.
CeueHnns mapa

Hunuaapudeckas
MOBEPXHOCTb,
oOpa3yromue
LWJIMHIPUYECKON
MTOBEPXHOCTH, OCh

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru



https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/office/user/profile/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://www.yaklass.ru/

HWJIMHAPUYECKON

TMOBEPXHOCTH

Hunusap: https://resh.edu.ru/office/user/profile/https://www.yaklas
OCHOBaHUA U s.ru/https://ege.sdamgia.ru

OoKoOBast

MMOBEPXHOCTB,

obOpasyrommas u
OCBb; IUIOIIAb
OOKOBOM M MOJIHOM
MTOBEPXHOCTH

N3o6paxkenue
WIMH]IpA Ha
MJIOCKOCTH.
PazBéprka
HUIMH]IPA.
Ceuenust
WIHH]PA
(MII0CKOCTHIO,
napasuieIbHON
WIH
NEPIEeHIUKYISIPHO
i ocH IUIIHHIIPA)

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

Konnugeckas
MTOBEPXHOCTb,
oOpa3yromue
KOHUYECKOM
MOBEPXHOCTH, OCh
U BEpIIUHA
KOHHUYECKOM

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru
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IIOBEPXHOCTH

Konyc: ocHOoBaHue
Y BEPIIUHA,
oOpasyroias u
OChb; TUIOIIA/b
OOKOBOI U MOJTHOM
MOBEPXHOCTHU

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

Y ceuéHHbIi
KOHYC:
obOpazyromue u
BBICOTA;
OCHOBAHMA U
OoKoOBas
MMOBEPXHOCTh

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

10

N3o06paxkenue
KOHyCa Ha
IJIOCKOCTH.
Passéprka konyca.
Ceuenus koHyca
(TITOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOISIICH
Yyepes3 BEPILNHY)

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

11

12

KoMOuuHarms ten
BpaIeHus u
MHOTOT'PAaHHUKOB

MHoOrorpaHHuk,

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas
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13

14

15

OITMCAaHHBII OKOJIO
cthepsr; chepa,
BIMCAaHHAas B
MHOTOTPaHHUK
WJIH B TEJIO
BpalleHus
ITonsTre 00
00BéMe.
OCHOBHBIE
CBOIicTBa 00HEMOB
Tel

O0BEM IIUIMHApA,
KOHYca

O0bém mapa u
ionaab chepsl

s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru
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17

18

ITogo6HbIe Tea B
MIPOCTPAHCTBE.
CooTHOIICHHUS
MEXTY
TLIOIIAASIMHU
ITIOBEPXHOCTEM,
00BEMaMu
MMOJOOHBIX TEN
KoHnTtponbHas
paboTta mo Temam
"Tena Bpaienus"
u "O0beMbl Ten"

Bekrtop Ha

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas
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MJIOCKOCTH U B
MIPOCTPAHCTBE

s.ru/https://ege.sdamgia.ru

19

20

CnoxeHnue u
BBIYHUTAHUC
BEKTOPOB

VYMHOKEHUEBEKTO
paHa4ucIIo

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru
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Pa3znoxenne
BEKTOpa 110 TPEM
HEKOMILJIAHAPHBIM
BEKTOpaM.
[IpaBuino
napajuiejaenunena

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

22

Pemenne 3amau,
CBSI3aHHBIX C
IIPUMEHEHUEM
MIPaBUJI IEUCTBUN
C BEKTOpamu

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

23

24

[IpssmoyronbpHas
cucrema
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTOpa.
IIpocreiimne
3a/1a4y B
KOOpJIMHATAX

Yron mexny

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas
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25

BEKTOPAMHU. s.ru/https://ege.sdamgia.ru

CxansipHoe

MPOU3BEICHUE

BEKTOPOB

Brrunciaenue https://resh.edu.ru/office/user/profile/https://www.yaklas

YIJI0B MEXAY
OPSAMBIMU U
IUIOCKOCTSIMU

s.ru/https://ege.sdamgia.ru

26

KoopaunatsHo-
BEKTOPHBIN METOJ
NP PEILICHUN
reOMETPUUYECKUX
3amaq

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

27

Kontponbnas
pabora o Teme
"BexTopsl U
KOOpJMHATHI B
npocTpaHcTae”

28

29

IToBTOpEHME,
00o0011IeHE U
CHUCTEMaTH3aITUs
3HaHUM.
OcHOBHbIE
burypsl, GaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH
IToBTOpEHME,
00001IeHNE U
CUCTeMAaTH3aIIH

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru
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30

31

3HAHUM.
OCHOBHBIE
¢burypsl, GpakThl,
TEOpEMBI Kypca
IUTAHUMETPUH

IToBTOpEHME,
000011IeHE U
CHCTEMAaTH3alHs
3HAHUU. 3agaun
TJIAHUMETPHUH U
METOJIbI UX
peteHus

[ToBTOpEHHE,
0000111eHE U
CHCTEeMaTH3aIus
3HAHUH. 3agaun
TJIAHUMETPHUH U
METOBI UX
peteHus

https://resh.edu.ru/office/user/profile/https://www.yaklas
s.ru/https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru
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IToBTOpEHME,
000011IeHE U
cUCTeMaTH3aIHs
3HAHUM.
OcHOBHBIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
CTepEOMEeTpUH

https://resh.edu.ru/office/user/profile/https://www.yaklas

s.ru/https://ege.sdamgia.ru

33

Hrorosas
KOHTPOJIbHAS
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pabora

IToBTOpEHME,
34 00001IcHIE 1 |
cucreMaru3sanus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 34

[10 [TIPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVI1 YYEHUKA

1. Teomerpus 10-11: Yue6. miis o6iieobpa3oBat. yupexaeHuii: 0a30BbIN U
npodui. ypoBuu/ [JI.C.Atanacsiu, B.®.byty3os, C.b.Kagomues u np.]- 22-
e u3a.-M.: [IpocsenieHue.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Maremaruka. ExxenenensHoe npuiiokeHue K razere «llepoe ceHTAOps»;

2. Maremaruka B mkoJiie. ExxeMecssuHblii HAy4HO-METOANYECKUN  JKypHaJl.

3. COopHuKHU 1151 TOATOTOBKHU U mipoBeaeHus EI'D nmon pegakuueit AieHko
2023 rr.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- OTKpBITHIN OaHK 3a7aHui 0 Matematuke www.fipi.ru
- OenepasbHBIA LIEHTP TECTUPOBAHUS WWW.rustest.ru
- Pemry EI'D https://ege.sdamgia.ru/
- https://resh.edu.ru/office/user/profile/
- https://www.yaklass.ru/
- https://ege.sdamgia.ru


https://www.google.com/url?q=http://www.fipi.ru&sa=D&usg=AFQjCNHw7jOQ9IRP3UL3fgmt5piGTNqp1A
https://www.google.com/url?q=http://www.rustest.ru/&sa=D&usg=AFQjCNH8kG87N6f4EzZEenAEmv-l1iYhqg

