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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpus» 6a30BOro ypoBHS IS
oOyvarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
roCyJIapCTBEHHOT'O0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro O0IIero 0Opa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEOBSIBIIEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHWIO, W TPAJUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamnus nporpammbl 00ecriedrBaeT OBJIaIeHUE KIIOYEBBIMUA KOMIETCHIIMSIMH,
COCTaBJISIIOLUIMMH OCHOBY JJIi CaMOpa3BUTUS U HENPEPHIBHOTO 00pa3oBaHusl,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W II03HABATEIBHOIO pPa3BUTHUS
JUYHOCTU 00yYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTs y4eOHOTO Kypca TEOMETPUH Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsl OOYyCIIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEeHHsS] T€OMETPUU B HAIPaBICHUU JMYHOCTHOTO
pa3BuTus oOydaronuxcs, (opMUpoBaHUsS (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yUeOHBIX AUCUMUILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOHMCXOKICHUH T€OMETPUUYECKHX
abcTpakiui, COOTHOLIEHUH PEATbHOTO U HUICAIBHOT0, XapaKTepe OTpa)KeHUs
MaTEMaTUYECKOM HAyKOW SIBIEHUH M TMPOIECCOB pEaJbHOTO MHUpPA, MeECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHUYECKOTO MOJCTHUPOBAHUS B HAYYHOM
MO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUs, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OO0IIIeCTBE.

['eomeTpus sBnsieTCsl OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3YUEHHUSA Kak
JTUCLMILTAH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHHH OO0YyYaroIMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATH U OMPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIIONIB3YIOTCS MPHU PEHICHHH 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTUPOBATLCSA B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00MacTiIX AesTeNbHOCTH 4YesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXEHUS OKPYXKAIOUIETO MHpA, YCJIOBHE YCHEIIHOTO TMO3HAHHUS U AKTUBHOTO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl y4eOHOW U TPYAOBOM JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY AaKTyallbHa
3amaya (opMUpOBaHUS y OOYYaIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH M0 MHOTUM HAIPaBICHUSM.

Ilens ocBoenus mporpammbl ydueOHOTO Kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE 00yueHuss — oOmeoOpazoBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst — yepe3  oOecreyeHWe  BO3MOXKHOCTM  NPUOOpETeHHs U
WCIIOJIb30BAHUSA CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBU,
crielu(pUYHBIX TEOMETPUHU, BO3MOKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIEUUATIHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM HUCTOJb30BAHUEM T€OMETPHH.

[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yJaroImmXcsl CPeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopa3zoBanusi. Takum 00pa3om, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIUE MATEeMATHYECKHUE YMEHHSI, CBSI3aHHBIC
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSAX B MPO(ECCUOHATHHON EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TPOTPpaMMbl  00ECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMHM  3aJadyaMd  OCBOCHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBAsIIOTCS:

e (QopMupOBaHUE TMPEJCTABICHUS O TE€OMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIETO MUPA;

e (QopMupoBaHUE YyMEHHUS pacClO3HABaTh Ha YEpPTEkKaxX, MOJACISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPAIlCHHUS;

e OBJAJCHHE METOJAMH PEIICHUs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (QopMHUpOBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMU O
MHOTOTPAaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupoBaHWE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKa3aTelIbHbIC
paccyXIeHus B XOJC PCIICHMUs CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEMN
oOyyJaronuxcsi, TO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILJICHUS;



e (opmupoBanue GyHKIIMOHATBHON IPAMOTHOCTH, pEJEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HAaBaTh IMPOSBICHHUS T'E€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U TNPU H3YYEHHUH APYTHX YUYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha SA3BIKE
T€OMETPHUM U CO34aBAaTh TEOMETPUUECKHUE MOJEIIH, TPUMEHATh OCBOCHHBIN
F€OMETPUYECKUN anmapaTr Uil PElIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH ITOJyYECHHBIE PE3YJIbTATHI.

OTnUYuTEeNbHON OCOOEHHOCTHIO MPOrPAMMBbI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YEeHUs 3a]ay, pellaeMblIX Ha YpPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NMPOTEKAHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3yYEHHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
ydalmmxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/IaHHE€  TMPOCTPAHCTBEHHBIX 00pa30oB W  3agady Ha  OINEpUPOBAHUE
IPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €T0 UCXOIHOTO COJEPHKAHUS.

OcHoBHBIE cofepkaTeabHble TUHUU Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukm», «lIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHHE JTOTUUECKUX YMEHUN
pacrpenensercs HE TOJNbBKO MO COAEPKAaTENbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpeTHET0 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI pabodeil mporpaMMmbl, pacnpelenéHHbIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TakKMM 00pa3oM, 4YTOObl OBJIAJCHHE TE€OMETPUUYECKUMU
NOHATHUSMHU Y HABBIKAMH OCYILIECTBIUIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
COOJII0/IEHNEM TPHUHIIUIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX IMpPEeICTaBICHU O0ydaromuXcs, paciupss U
yrayonsia e€, o0pasys MpoYHbIe MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpPEOMETpHHM. Todka, TmpsMas, IUIOCKOCT,
npocTtpaHcTBO. IloHsATHE 00 aKCMOMATUYECKOM IIOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHne MpsMBIX B IPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble M CKpeuuBaroniuecs npsmble. [lapainenpsHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIENBHBIE TMpPSAMBIE B IPOCTPAHCTBE;
[IapaJUIeIbHOCTh TPEX MNPSMBIX; NAPAJUICIBHOCTh NPSIMOM MU IUIOCKOCTHU. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajiesibHbIC MJIOCKOCTH; CBOMCTBa
napajieNbHbIX IUlockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: T€TPadap, KyO, mapajuieenune/; MoCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTh NPSIMON M IUIOCKOCTH: IEPIIEHIUKYJISIPHBIE NIPSAMBIC B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPNEHANKYJIAPHON TUIOCKOCTH. YTUIBI B NPOCTPAHCTBE: YIrOJl MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ  JBYTPaHHOTO  yIJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuMss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: MPU3HAK  NEPHEHIUKYJSAPHOCTH  JIBYX
I0CKocTer. Teopema o TpEX MEPHEHIUKYISPaX.

MHororpaHHuKHU

[ToHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE JIEMEHTHI MHOIOI'PAHHUKA, BBITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
Opu3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csorcrsa. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas ¥ MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yced€éHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl W nHUpaMuabl. [IpaBHIIbHBIE
MHOT'OTPAaHHHKH: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHASA NPU3MA U
OpaBWiIbHAs NUPaMUAQ; NPAaBWIbHAS TPEYrojbHas MNUpaMuia M NPABWIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nojeka’ip u ukocadap. Ceuenus Mpu3Mbl U TUPAMUJIBL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B MNHpPaMHMAAX, [NapajuIeICluNenax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JuaroHaiu, YIJIbL.
[Inomans OOKOBOW TMOBEPXHOCTH U TMOJHOW MMOBEPXHOCTU MPSAMON MPU3MBI,
IIOLAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTM M TOBEPXHOCTH MPABHIBHON MUPAMHUIBL,
TeopeMa O Iulomaau yceu€éHHoW mmpamuapl. [lonstne 06 o00béMe. OOBEM
NUPaMHU/IbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hunuuapuueckas MOBEPXHOCTH, oOpasytomue UIUHAPAYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOM TMOBEpXHOCTU. [[unuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias U OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTu. KoHyc: OcCHOBaHME U BepIInHa, 00pa3yroias
U OCb, IUIONMIaJb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIA KOHYC:
0o0pa3yroliue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AMAMETP; IUIONIAb MMOBEPXHOCTH CQEPHI.
B3auMHoe pacnionoxkenue chepsl U IMIIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI01a1b CEephl.

N3o0paxkeHue Tel BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka IUIMHApPA U KOHYCA.

KomOunanuu Ten BpalieHus UM MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
OmMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaIlICHMUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpSIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM MUWIMHAPA,
koHyca. O0BEM Mmapa u miomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOTI0OHBIX TEll.

Ceuenus mwmHApa (TapauiebHO W TEPICHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajUyielbHOE OCHOBAHHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
mapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockocTu u B npocTpancTBe. CIoKeHUe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha 4uciio. PasyioxkeHune BeKTopa Mo TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amad, CBSA3AHHBIX — C
IIPUMEHEHUEM TMpaBUJl JEUCTBUU ¢ BekTopamu. [IpssMoyrosibHas cucrema



KoopauHat B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTojl MexAy BekTopamu. CKaJaspHOE MPOU3BEINEHUE BEKTOPOB.
Brpruncnenue yriioB Mexay OpsIMbIMU M IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUN T€OMETPUUYECKUX 3a/1a.



IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MaremaTrka» XxapakTepU3yrOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GyHKUMUSAMY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTUYE€CKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYrMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTrO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHU, paccy X IeHU;
BOCIIPUMMYUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHH U

OT/bIXA, peryJispHas busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYAOIIO0US; MHTEPECOM K
pasiuuHbIM  cepaM  NpodeCCHOHAIIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W Ppeamnu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYecKoMy OO0pa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAMPABICHHOCTH.

JKOJI0rHYeCcKoe BOCIMTAaHHEe:

c(hOpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHMUMAHHEM BIIHSHUS
COI[MAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLUAIBbHON
cpedbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUUECKUX  MpoOseMm;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKWMX 3HAHWM JJIsI pEIIeHUs 3a/1ad B
00JlacTH  OKpYXarolleil cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM U  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKONH Haykh Kak cdepbl UYeTOBEUYECKOW ACSITEIBHOCTH, JTaroB €
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MHUPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYID U HCCIEAOBATEIBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicmeus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00YYAOWUXCcs (0c8oeHue
Memoo08  NO3HAHUSL — OKpyJcalowe2o  Mupda,  NpuMeHeHue  J102UYECKUXx,
uccnedo8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue a1eiicTBU:

e BBIABIIATHh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSATHUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpENCNICHUs]  TOHSATUM; yCTaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJlaccu(UKaMy, OCHOBaHUA JUIsl O0OOOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, CAUHUYHbIC, YACTHbIE U OOIIHE;
YCJIOBHBIE;

e BBISABIATH  MAaTEMATHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, JAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX;



npeajaratb  KpUTEpUM Ui BBISIBICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHNI;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
OPUBOJUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL;

BbIOMpaTh Crmoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATh HECKOJBKO
BAapUAHTOB pelIeHUs, BBIOMpaTh Haubosiee MNOAXOASIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpOBaTh BOMPOCH], (DUKCHUPYIOMIME MPOTUBOPEYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOEe, (QOpPMHUpPOBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEITEHO CTUTaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTrO
0o0BbEeKTa, SBJICHUSA, MPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENLHO (pOPMYITHpPOBaTH 0OOOIICHUS U BBIBOJBI TIO Pe3yIbTaTaM
NPOBEAEHHOTO HAONIONCHNUS, UCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKKe BBIIBUTATH
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ unpopmaumeii:

2)

BBISIBIIATE NeunuThl WHPOpPMAIIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTIIPOC U JIJIS PEIICHUS 3a]1a49H;
BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUOB U (GOPM MPEACTABICHHUS;
CTPYKTYPUPOBAaTh HHPOPMAIIUIO, TPEJACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;
OIICHUBATH Ha/IEKHOCTh UHpOpMAIUH 1o CaMOCTOSITETTLHO
c(hOpMYJTUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie  KOMMyHuKamueHwvle Oelicmeus,  obecneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATbL U (bOpMy.]IHpOBaTI) Cy:xXKACHUA B COOTBCTCTBUU C



YCIIOBUSIMHU U LENIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0/ OOCY>KIeHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
poOIeMBbl, peraeMoi 3a1a4un, BHICKA3bIBaTh UCH, HAIICIICHHBIEC HA TIOUCK
pEIICHUS; COIMOCTABISATh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHHKOB JHayiora, OOHApPY)KHWBAaTh Pa3IMuMe W CXOJICTBO ITO3HMIIMH; B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPENCTAaBIATh  pe3yJbTaThl  PEIICHHUS  3aJa4d,  DKCIECPUMEHTAa,
UCCJICIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TUTOPHUH.

CorpyanunyectBo:

3)

NOHMMATh W  HCHOJIb30BaTh  MPEUMYyIIECTBA  KOMaHAHOWM U
WHINBUyAIbHON pabOThI MpU PEIICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11ETh
COBMECTHOM J€ATENIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, paclpeaeNsITh BUIbI padoT, J0rOBapUBaThCs, 00CYKAATh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» W HWHBIE); BBIMOJHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU UIE€HAMU KOMAaH/IbI;
OIICHMBAaTh KAa4eCTBO CBOETr0 BKJIaJia B OOIIUA MPOAYKT IO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposanue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1auH, BBIOUPaTh CIIOCO0 pelieHuUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN C YU4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TIO3HABaTEIbHOM pediaekcur Kak OCO3HAHUS
COBEpUIAEMBIX JIEWCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOcCO0aMu  CaMONPOBEPKH, CAMOKOHTpOJIA Mpolecca |
pe3yJibTaTa peIICHUs MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPHU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, JAHHBIX, HANJCHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa 1AM U YCJIOBUSM, OOBSCHSTH
MPUYXHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJbTAaTOB JESATEIBHOCTH,



HAXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.
IHNPEJMETHBIE PE3YJIBTATHBI

10 KUIACC

OnepupoBatTh MOHATUAMHU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIECACTBUS U3 HUX NIPHU PELICHUU
TCOMETPUICCKUX 3a71aY.

OnepupoBaTh MOHITHAMU: MAPATUICTLHOCT U MIEPIICHIUKYISIPHOCTD TPSIMBIX
Y TJTIOCKOCTEM.

KnaccudummpoBate B3auMHOE pacHoOJIOKEHHE TMPSMBIX U ITUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAHHBIM YTOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo ABYTPaHHOTO yTJia; JTUHEHHBIM YroJl IBYTPAHHOTO YIJIa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHUK, BBIMYKJIBIA M HEBBITYKJIbIHI
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUJILHBII MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MMMpaMuja; TpHU3Ma,
PSIMOYTOJIbHBIN TTapaJIJIeIICTIHIIE T, KyO).

Knaccudumupoarb ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS A
kjnaccudukanuu  (BBIMYKJIblE M HEBBIMYKJIbIE MHOIOTPAaHHUKU, TMPABUIbHbBIC
MHOTOTPaHHHUKH; TIPSIMBIC ¥ HAKJIIOHHBIE TIPU3MBI, TTapaJUICICTUTICBI).

OnepupoBaTh MOHATUSIMHE: CEKYIIasl INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBICHATH IPUHITUIIBI IOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJIOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIECHUE TEOMETPUUECKHUX BEIMUMH 1O 00pas3iiaM Hin
QIropuT™MaM, TPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbI TPH PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJa4 Ha BBIYUCICHUE PACCTOSIHUI MEXIy IBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKJIECHUE TEOMETPUUECKHUX BEJIMUMH MO 00pas3iaM Hin
aIropuT™MaM, TNPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbI TPH PEIICHUU
CTaHAAPTHBIX  MaTeMaTHYEeCKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPENIMBAIOMUMHACS ~TPSIMBIMH, MEXKIy TPSIMOM ¥  IUIOCKOCTBIO, MEXIY
TIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boraucnsats 00bEMBI U TIIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ nOpuMeHeHueM (GOpMyJl; BBIUUCISATH COOTHOIICHHUS MEXIY



IUIOMIAIIMU TTOBEPXHOCTEHN, 00bEMAaMHU MOT00HBIX MHOTOI'PAaHHUKOB.

OneprpoBaTh NOHATHUSAMHU: CUMMETPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
IJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HH(OpPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MpeACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpumensaTy reoMerpuueckue QakTbl sl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralolliuX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIOBHS NPUMEHEHNUS
3aJlaHbl B IBHOHM (opMe.

[IpumeHsaTs mOpocTEdIIMEe MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTE TpPUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE H
YKW3HH, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IpumeHITh MOJIydEeHHBIE 3HAHWSA Ha TMPAKTUKE: AHAIM3UPOBATH PEaAJIbHBIC
CATyallud U TMPUMEHATb W3YUYECHHBIC IIOHATUS B IPOLECCE IOUCKA PELICHUSA
MaTeMaTU4YecKu CQOpPMYIHPOBAHHON TPOOIEMBbI, MOICIUPOBATH pealbHbIC
CUTyallun Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIN C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, amnmapaTa anreOpsbl; pemarhb
MIPAKTUYECKUE 3a]1a4H, CBA3AHHbBIC C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUYMH.

11 KJIACC

OnepupoBaTh NOHATUSAMU: LWIMHIpPUYECKash TOBEPXHOCTh, OOpa3yroume
UWJIUHIPUYECKOW  MOBEPXHOCTU;,  IWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
0o0pa3yronme KOHMYECKON MOBEPXHOCTH, KOHYC; chepruueckas moBEPXHOCTb.

Pacnio3naBath Tena Bpamienus (IWIMHIP, KOHYC, chepa u miap).

OOBACHATH CITOCOOBI MOTYUYEHUS TEJ BpaIllCHHUS.

KnaccudunmpoBaTh B3auMHOE pacrioiokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSMM: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CErMEHTAa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnate  00BEMBI M IJIOIIAAM  TOBEPXHOCTEH TeJ  BpalleHus,
FEOMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIE B cdepy ¢
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJO
BpallCHUS.

BbIYuCHsATh COOTHOIICHUST MEXAY IJIOIMIAIIMU MMOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEI.

N3o0Opaxkath u3zyuaemble (QUTYpbl OT PYKHU M C TMPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BbInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢Guryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUS TeJl BpalLlCHUSI.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBath NMOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInoOnHATE EUCTBUSA CIIOKEHHUS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IprMeHATh MpaBWIIO MapajulesIeNUuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXIY
BEKTOPaMHU, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxomute cymmMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMM, CKalLIPHOE IIPOU3BEACHUE, pPaCKIaAblBaTh BEKTOp IO JBYM
HEKOJIJIMHEApHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumMeHsATh TeoMeTpuuecKue (akTbl sl PEHICHUS CTEPEOMETPUUYECKHX
3a7a4, MPEANOJIaralolliuX HECKOIBKO LIaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOHM (opMe.

Pemarte nmpocreimue reoMeTpudyecKue 3ajayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemrarp 3amaum Ha OKA3aTeNbCTBO MATEMATUYECKUX OTHOLICHUM U
HaXO0KJIeHUEe FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wil alrOpuTMaM, MpUMeEHss
U3BECTHBIC METO/bI IIPU PELICHUH CTAHAAPTHBIX MaTEMAaTUYECKUX 3aay.

[IpuMmeHaAT,  mpocTedlive NPOrPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IprBoauTh NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
YKU3HHU, paCIIO3HABATH IIPOSIBJIIECHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIYyYEHHBIE 3HAHWSA Ha IIPAKTUKE: aHAJIU3UPOBATh pPEabHbIC
CUTyallud U IMPUMEHATb W3YYEHHBIE IIOHATHS B IPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKh CHOPMYIHPOBAHHON NPOONEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha A3BIKE T[E€OMETPUMU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TeopeM, annapaTa ajareOpsbl; pemaTh
IIPAKTUYECKHUE 3a1a4l, CBA3AHHbBIC C HAX0XKICHUEM IT'€OMETPUUYECKUX BEJTUYHUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHue pa3ieioB U TeM KounyecTBo 4yacoB DJIeKTPOHHbIE
n/n NPorpaMMbl Bcero KoHTpoJbHBI IIpakTHYeckn (uu¢possbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
1 BBenenue B crepeoMeTpuIo 10 bu6mmorexa [IOK
https://m.edsoo.ru/1¢209¢e3
7
2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[MTapannenbHOCTh IPSMBIX M INIOCKOCTEH https://m.edsoo.ru/1¢209¢3
7
3 [lepneHUKyISPHOCTD NPSAMBIX U 12 bubmuoreka [JOK
IIOCKOCTEN https://m.edsoo.ru/1c209¢e3
1
4 VYrubl MeXAy NPSMBIMU U IUIOCKOCTSMU 10 1 bubnnorexa [JOK
https://m.edsoo.ru/1¢209¢3
7
5 MHOrorpaHHuKH 11 1 bubmuorexa [JOK
https://m.edsoo.ru/1¢209e3
1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 bubnmnoreka [JOK
https://m.edsoo.ru/1¢209¢3
1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUSA U YIJIbI 4 1 bubnuorexa [HOK
https://m.edsoo.ru/1¢209¢3
1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0
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11 KITACC

Ne n/m HanmeHnoBaHue pa3/ie/ioB U TeM KoaunuyecTBO 4acoB DJIeKTPOHHbIE
NPOrpaMMbl Bcero KoHTpobHBI IIpakTHyeckn (uudpossbie)
e padoThl e padoThbl o0pa3zoBaTe/ibHbIE
pecypcbl
Tena BpameHus 12 bubnunorexa LIOK
https://m.edsoo.ru/1¢209e3
7
2 OOBEMBI TET 5 1 bubmuoreka [JOK
https://m.edsoo.ru/1¢209¢3
7
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubnuorexa [JOK
https://m.edsoo.ru/1¢209¢3
7
4 [ToBTOpenue, 060061IeHNE, 7 1 bubnunoreka LIOK
CHCTEMAaTH3aInus 3HaHUHM https://m.edsoo.ru/1¢209e3
7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAMOCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOI'PAMMBI

10 KJTIACC
Kon IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
npoBepsieMor o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 00pa3oBaHus
0 pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, PsAMAasi, INIOCKOCTb
7.2 [IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPU PELICHUU
r€OMETPUUYECKHX 3a/1a4
7.3 OnepupoBarh MNOHATHSAMHU: NAPAUICIbHOCTh W MEPIEHAUKYISIPHOCTH
IPSAMBIX U IIJIOCKOCTEMN
7.4 KnaccudumupoBarh B3anMHOE PacIioioKEHHUE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
7.5 OnepupoBath MOHATHSIMU: ABYTPAHHBIA Yroj, TPaHW JABYTPAHHOrO yTIIa,
pedpo IBYrpaHHOTO YyIIia, TUHEHHBIN yroJl IBYTPaHHOTO YIiia, TpaaycHas
Mepa JBYTpaHHOIo yria
7.6 OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbII
MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPAaHHHUKA, TPABUIILHBI MHOTOTPAHHUK
7.7 Pacrio3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
MIPSIMOYTOJIBHBIN TTapajuIeTIenuIe], Ky0)
7.8 KnaccudumnmpoBaTe  MHOTOTPaHHUKH, BbIOMpass  OCHOBaHHMS  JUIS
knaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAaHHUKH,
MpaBUJIbHbIE MHOTOIPAHHHMKH, TMPSIMbIE W  HAKJIOHHBIE MPU3MBIL,
napajuieJIeTUIeb)
7.9 OnepupoBatb HOHATHUSAMH: CeKyIas IJIOCKOCTB, CEYeHue
MHOTOTPAaHHUKOB
7.10 OOBACHATP TPUHIMUIBI  TIOCTPOCHUS  CEUECHUH  MHOTOTPaHHHKOB,

HCIIOJIB3YA METOA CJICO0B

7.11

CrpouTh ce4yeHHs MHOTOIDAaHHUKOB METOJIOM CJEAOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:

BUJ CBEPXY, COOKY, CHU3Y




7.12

Pemarsn 3aa4i Ha HaXO0XKACHHUC I'COMCTPUYICCKUX BCIIMYUH I1O o6pa3uaM
WX aJirTOpuTMaM, MNPUMCHAA HU3BCCTHBIC AHAIIMUTHYCCKHUEC MCTOABLI IIPHU
pemicHu CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BBIYHUCJICHUC
paCCTOQHHﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU OO0 HpHMOﬁ, OT TOYKH a0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MMPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHHUEC I'COMCTPUYCCKUX BCJIIMYUH I1O 06pa311aM
WU ajiropuTMaM, MNPUMCHAA H3BCCTHLIC AHAJIMTHYCCKUC MCTOABI IIPpU
PEIICHUN CTAaHJAAPTHBIX MATCMATHYCCKUX 3adad Ha BBIYMCICHUC YTJIOB
MCKAY CKPCHIMBANOIIMUMHUCA IMPAMBIMH, MCKIY HpHMOfI 1 IJIIOCKOCTBIO,

MEXKy IIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Bbuucnare 0o0BbEMBI M IIJIOLIAJM HOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMeHEHUEM (OpMYJl, BEIUUCISATH COOTHOLIEHUS
MEXIY II0LIaIIMH MIOBEPXHOCTEH, o0bEMamMu 0J00HBIX

MHOTI'OIrpaHHUKOB

7.15

OHCpHpOBaTL MOHATHUAMU: CUMMCTPHA B HNPOCTPAHCTBE, LCHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPbI

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTh M WHTEPHPETHUPOBATH HHMOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[IpumensiTh reomerpuueckue (HakThl IS PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, MNPEIONAralluX HECKOIbKO IIAroB pELICHUs, €CIU YCIOBUSA

MIPUMEHEHHUS 3a/1aHbI B SIBHOU popme

7.18

HpI/IMeHHTL HpOCTeI\/'IH_II/Ie nporpaMMHbIC CPEACTBA H 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPECOMCTPUICCKUX 3a1a4

7.19

HpI/IBO)lI/ITB MMPUMCEPbI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpHUpOAC U

JKM3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsITh MOTy4YeHHbIE 3HAHUS HAa TPAKTHUKE: aHAIM3UPOBATh peabHbIE
CUTyallUM W TPUMEHATH HW3YUYEHHBIC TOHATHUS B TMPOIECCE TOUCKA
pelieHus MaTeMaTHYeCKU c(hopMyIUPOBaHHOMN po0GIIeMBl,
MOJICJIUPOBATh PEAIbHbIE CUTYAIlMH HA S3BIKE T€OMETPHUH, UCCIEIOBAThH
MOCTPOCHHBIE MOJIENH C KCIOJb30BAaHHEM T€OMETPUYECKUX TMOHSATHI U
TeopeM, arapara ajreOpbl, peniaTh MPaKTHUYECKUE 3a7a4M, CBSI3aHHBIC C

HaXO0XXACHHUEM I'COMCTPUUCCKUX BCIINYUH

11 KIIACC




Kon

HpOBepﬂeMble NPpEeAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM

MPOBEPAEMOro o0pa3oBaTe/IbHOI NPOrpamMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTarta
6 I'eomeTpus

6.1 OnepupoBaTh MOHATHAMU: HWIMHIPUIECKAs TIOBEPXHOCTh, 00pa3yromue
WIMHIPUYECKON TMOBEPXHOCTH, LMUIMHAP, KOHUYECKAs MOBEPXHOCTb,
oOpasyiole  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTh

6.2 PacnioznaBats Tena BpaieHus (IUIMHAP, KOHYC, cdepa U 1map)

6.3 OOBACHATDH CITOCOOBI TIOYYCHHS TEJI BpAIICHUS

6.4 KnaccuduiupoBats B3auMHOE pacioyiokeHre cepbl U IIOCKOCTH

6.5 OnepupoBaTh MOHATHUAMM: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTa, IapOBOM CJOH, OCHOBaHHE LIApOBOrO CJIOs, BHICOTA
HIAPOBOTO CJI0S, IIIAPOBON CEKTOP

6.6 Borancnare 00bEMBI M IUIOMIAAM  TIOBEPXHOCTEH TeNm  BpaleHHs,
FeOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyIT

6.7 OnepupoBaTh NOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy U
OTHMCaHHBIN 0KOJIO cdepsl, cepa, BIMCaHHAS B MHOTOIPaHHUK WU TEJO
BpallleHus

6.8 BbUUCIATE COOTHOLICHWS MEXKIY IUIOIMIAASIMUA TOBEPXHOCTEU U
00BEMaMu TOJJOOHBIX Tell

6.9 N300pakath u3ydaempie GUTYPHI OT PYKH U C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10 BrITIOTHATE  (BBIHOCHBIC) TIJIOCKHE YEPTEKH M3 PHUCYHKOB TPOCTHIX
00BEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tel
BpallleHus

6.11 W3BnekaTh, MHTEPIPETUPOBATH M NPEOOpPa3OBBIBATH HWH(GOPMALHIO O
IIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (purypax, MpeAcTaBI€HHYIO Ha
YyepTekax U pUCyHKax

6.12 [IpumensaTy reomerpudeckue (akThl I PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEIIOIaraloliuX HECKOJIbKO IIAaroB PELIeHMs], €CJIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOU (hopMe

6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINOMHATE JIEHCTBUS CIOKEHUs BEKTOPOB, BBIYMTAHMS BEKTOPOB H

YMHOKCHHA BCKTOpa Ha 4YUCIIO, O6’b$ICHSITL, KakiMH CBOMCTBaMU OHHU

o0JaaroT




6.15

[IpuMeHATH paBUIIO NapAJJIENICIIUIIEAA [IPU CII0KEHUH BEKTOPOB

6.16

OHGpHpOBaTI) HNOHATUAMMU: AOCKAPTOBBI KOOPAWHATHEI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroia McCxKay  BCKTOpaMu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPBI

6.17

Haxomute cymMMy BEKTOpOB M IMpPOU3BEACHHE BEKTOpa Ha YHMCIO, Yroil
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP 10

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,I[aBaTB IIJIOCKOCTb YPABHCHHUEM B HCKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemwate mpocrelmme TreOMETpUYECKHE 3aJadyd  Ha I[PUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO METOAa

6.20

Pemrats 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIIICHUH H
HaxXO0XXACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM WK aJIrOpUuTMam,
IMPUMCHSA HN3BCCTHBIC MCTOJBbI npu peiCHUN CTaHAAPTHBIX

MAaTCMAaTHYCCKHUX 3a1a4

6.21

[IpumeHsTh mpocTellIre MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a1a4

6.22

[IpuBOaUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HH, pACIIO3HABATH IIPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TMONy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAJIU3HPOBATh
peajbHble CHUTyallMd W NPUMEHSITh M3YUYCHHBIC MOHSATUS B Ipoliecce
MOoMCKa pEeUIeHUs] MaTeMaTHyecKu chopMyaupoBaHHONW MpoOIeMBbl,
MOJICJIUPOBATh peajbHbIE CUTYyallMU Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh
MOCTPOCHHBIE MOJENU C HCIOJb30BAHHEM I€OMETPHUUECKUX TMOHATUN U
TEeOpeM, amnmapara aareOpsl, pemaTh MPaKTHUYeCKUe 3aa4H, CBSI3aHHbBIE C

HaXO0XXIACHUEM I'COMECTPHUICCKUX BEJINYNH




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Ko
a

HpOBepHeMblﬁ 3JIEMEHT COACPKAaHUA

7

I'eomertpus

7.1

OcHOBHbBIE MOHATUS CTEpeOMETpUH. Touka, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATH4YECKOM  IOCTPOCHHM  CTEPEOMETPHM:  aKCHOMBI

CTCPCOMCTPHU U CIICACTBUA U3 HUX

7.2

B3aumHoe pacnosnokeHMe TOpAMBIX B MPOCTPAHCTBE:  IepeceKaroluecs,
napajyieJbHble M CKpeuuBawomuecss npsimble. llapamnenbHocTs nOpsMbIX U
IJIOCKOCTE B  TPOCTPAHCTBE: TMapajuieNbHBIE TMpsSMbIE B  TPOCTPAHCTRBE,
NapajyieIbHOCTh TPEX MPSAMBIX, MAPAJUICIBHOCTh MPSMOW U IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YyTOJI MEXAY TNpSIMBIMH B TPOCTPAHCTRBE.
[TapanienbHOCTh TJIOCKOCTEW: MapajuielibHbIE MJIOCKOCTH, CBOMCTBA MapayljieIbHbIX
miockoctei. [Ipocreifmue mpocTpaHCTBEHHBIE (UTYpPHI HAa TIIOCKOCTH: TETpa’ap,

KYG, MapajjejIienuIca, moCTpoeHue CeYeHMI

7.3

IlepnenauKyIApHOCTh TPSAMOW M IUIOCKOCTH: MEPIEHAUKYJSPHBIE MPSIMbIE B
IIPOCTPAHCTBE, MPsSMBbIE TApaUICIbHbIE W NEPHEHAUKYJISPHbIE K IUIOCKOCTH,
MpPU3HAK TEPIECHANKYISIPHOCTH MPSIMOM M IUJIOCKOCTH, TEOpeMa O MpsSMOU
MEPIICHIUKYJISIPHON IUIOCKOCTH. YTIJIbl B NPOCTPAHCTBE: Yrod MEXKIY MPSIMON U
IJIOCKOCTBIO,  JIBYTPAaHHbIA  YroJl, JIMHEHHBIA  yroJl  JBYTPAaHHOrO  yTJia.
[lepneHauKyIsip 1 HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIIOCKOCTH, PACCTOSTHUE OT
IPSIMOM JIO TIIOCKOCTH, MPOCKIHs (PUTYPBI Ha IIOCKOCTh. [lepneHIUKyISIpHOCTH
IJIOCKOCTEM: MpU3HAK IMEPIEHIUKYIIPHOCTH JIBYX IUIOCKOcTed. Teopema o Tpéx

NEPHEHANKYIISIPAx

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBINYKJIbIE U
HEBBIIMYKJIbIE MHOTOTPaHHUKHM, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yroabHas
npu3Ma, TpaHU U OCHOBAHMS TMPU3MBI, MpsSMas U HAKIOHHAs MPU3MBbI, OOKOBas U
II0JIHAsl TOBEPXHOCTH Mpu3Mbl. [lapannenenumes, NpsMOYToJbHbIN Mapaienenume]
u ero cBoictBa. [Ilupamuna: n-yroiapHas nupaMuia, rpaHd U OCHOBAaHUE TUPAMUIBI,
OOKOBas M IOJIHAs MOBEPXHOCTh MUPAMMJIbl, IPaBUJIbHAS U YyCEUEHHAs] MUPAMMJIA.
ONeMeHTbl Tpu3Mbl U nupamuabl. [lpaBUIbHBIE MHOTOIpaHHHUKHU: IOHSTHE
IPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAs TpU3Ma W MpaBWIbHAs MUpaMHIA,
MpaBUIIbHAS TPEYTOJbHAS NMHUpaMKIa U MPaBUIBHBINA TeTpadip, KyO. [IpeacraBnenue

0 IPAaBWIbHBIX MHOIOTPAHHMKAX: OKTadJp, AOAEKa’aAp U HKocadapyrue CeueHus




MMPU3MBbI 1 TUPAMHUbI

7.5

CI/IMMeTpI/ISI B IPOCTpPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, prIMOfI,
IJIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUaX, MapajlJICIICIUIICAaxX, IPABUIIBHBIX

MHOI'OIrpaHHHUKaXx

7.6

Brruncnenue 31eMEeHTOB MHOTOTpaHHMKOB: p&0pa, AuaroHanu, yrisl. I[lmomans
OOKOBOM TMOBEPXHOCTM U TMIOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBI, IUIOMIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil mpu3Msbl. [lnomaas OoxoBoi
MIOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOM INHPAaMHJbBI, TEOpeMa O IIIOMIAIN

yceuéHHoi nupamupl. [lonstue 06 06béMme. OObEM MUpaMuIbl, TPU3MBI

7.7

[TonoGubIe Tena B mpocTpancTBe. COOTHOIIEHUS MKy TUIOIIAISIMU TTOBEPXHOCTEH,

00BEMaMu HO,Z(O6HLIX TCII

11 KIIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

6

I'eomerpus

6.1

I_[I/IJ'II/IHI[pI/I‘IeCKaH ITOBCPXHOCTD, o6pasy}01uI/Ie HHHHHHqueCKOﬁ IMOBCPXHOCTH, OCb
HHHHHI{pH‘IeCKOﬁ IMOBCPXHOCTH. HI/IHI/IHIIpI OCHOBaHHS H OOKOBas IMOBCPXHOCTD,

o0pa3yroniasi U 0Cb, IJIOLIaAb OOKOBON U MOJIHONH MOBEPXHOCTHU

6.2

Konunueckast mnOBEpXHOCTh, OOpa3yloIMe€ KOHUYECKOW TIOBEPXHOCTH, OChb U
BEPILIMHA KOHUYECKOH MmoBepXHOCTU. KOHyC: OCHOBaHME M BepllnHa, 0Opa3yromas
U OCb, IJIONIa/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue

" BBICOTA, OCHOBAHUS U OoKxoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuaMmeTp, oAb MOBEPXHOCTH cdeprl. B3aumuoe

PacCIoJIOKCHHUE C(pCpBI N IJIOCKOCTH, KacaTCJibHas IINIOCKOCTh K cq)epe, miomanb

chepnr

6.4

N3o0pakeHue Ten BpalieHus Ha TUIOCKOoCTH. Pa3BépTka nUmuHApa U KOHyCa

6.5

KOM6I/IHaLII/II/I TCJI BpallCHUA W MHOI'OI'PAaHHHUKOB. MsHor OIr'paHHUK, OIMCaHHBIN

OKOJIO C(l)epbl, C(bepa, BIIMCaHHAA B MHOT'OI'PAaHHUK, WJIX TCJIO BPpAIlICHUA

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTOJIBHOTO Tapajuienenunena U cieactsus u3 He€. OOBEM mMIMHIpA,

KoHyca. O0bEM 1mapa u miouaab chepsl

6.7

HOI[O6HBIC TCJl1a B IMPOCTPAHCTBC. CooTHo1IeHUA MCXKOY iomaasaMun

MOBEPXHOCTEH, 00bEMAMHU MMOTOOHBIX TE

6.8

Ceuenust nwivHapa (MapauiebHO W TMEPHNEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(HapaJ'IHCHBHOC OCHOBAHHIO U MPOXOIAAIICEC UCPE3 BepIJ_II/IHy'), CCUCHUA 1Iapa

6.9

BGKTOp Ha IINIOCKOCTH MW B IIPOCTPAHCTBC. CrnoxeHre W BBIUMTAHUC BCKTOPOB.




YMHOXEHUE BEKTOpa Ha 4uCio. Pa3nokeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBmio mapamnenenunena. Pemenuwe 3agad, CBSI3aHHBIX  C

IIPUMEHEHNEM TPABUJI IEUCTBUM C BEKTOPaMU

6.10

[TpsimoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopAauHATBI BEKTOpA.
[Ipocreiimne 3amauu B KOOpAMHATax. Yroia MexAy BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKAY NPSMBIMU U IJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHNH F€OMETPUYECKHX 3a/1a4




IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAMOCBOEHUS OCHOBHOI OBPA3OBATEJILHOI
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon

NpoBePsSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

1

Brnagenne merogamu J10Ka3aTeabCTB, AITOPUTMAMH PEIICHUS 33]1a4;, YMCHUE
bopMyIHpOBaTH M ONEPUPOBATH MOHATUSMH: OIPEICICHUE, aKCHOMa,
Teopema, CJEICTBHE, CBOMCTBO, MPU3HAK, TOKA3aTEIbCTBO, PABHOCHIIBHBIE
(GOpMYJIMPOBKH;, TPUMEHITh HX; yMEHHE (OPMYJIHPOBATH OOpaTHOE W
MIPOTUBOTIOJIOKHOE YTBEPKICHHUE, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
UCTOJIB30BaTh ~ METOJ  MAaTeMaTHYeCKOW  HMHIYKIMW;  MPOBOJUTH
JTIOKA3aTeIbHBIC PACCYXKICHUS MPU PEIICHUH 3314, OIICHUBATH JIOTHYECKYIO
NPaBWIBHOCTh  PACCYXKACHUH;  YMCHHE  OINCPUPOBATH  IMOHATHSIMMU:
MHOKECTBO, TIOJJMHOKECTBO, OIICpallil HaJl MHOXCCTBAMH, YMCHUE
UCITIOJIB30BaTh  TCOPETUKO-MHOXKECTBEHHBIA  ammapar Ui OIHCaHUs
pEABHBIX TMPOIECCOB W SBJIICHUH W TPU PEIICHUH 33734, B TOM YHCIE U3
JIPYTUX Y4YEOHBIX MPEIMETOB; YMEHHE OIECPUPOBATH MOHITUAMU: rpad,
CBSI3HBIN Tpad, nepeBo, IUKI, Tpad Ha IJIOCKOCTH; YMEHHE 3a7aBaTh W
OMHUCHIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMH; HCIOIB30BaTh Trpadbl TpU

pelieHuu 3a1a4y

YMeHue onepupoBaTh IMOHATUSAMH: HATypalbHOE YHUCIO, LEJI0e YHCIIO,
CTENEHb C ILIEJIbIM II0Ka3aTeJeM, KOPEHb HaTypalbHOM CTENEHHU, CTEIEHb C
palMOHATIBHBIM [I0Ka3aTeNeM, CTENeHb C JIeHCTBUTENBHBIM IIOKa3aTeNleM,
Jorapudm 4ucia, CHHyC, KOCHHYC U TaHT€HC TIPOU3BOIBHOTO YUCIIA, OCTATOK
[0 MOAYJIO, palMOHAIBHOE YHCIO, WPPALMOHAIBHOE YHUCIO, MHOXKECTBA
HaTypaJIbHbBIX, LEIbIX, PALUOHAIbHBIX, JIEHCTBUTENIbHBIX YHUCEN;, YMEHHE
UCMOJIb30BaTh MPU3HAKM JEIMMOCTH, HAaUMEHbUIMH OOIMH AenuTens Hu
HaVMEHbIIIee o0Iee KpaTHoe, anroputM EBKiIWaa mpu pemieHud 3ajaad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIUOHHBIMU CUCTEMAMH CUUCIICHUS; YMEHUE
BBINIOJHATh BBIUMCIEHHE 3HAUYEHUH M IpeoOpa3oBaHMsl BBIPAXKEHUH CO
CTENeHsIMM M JiorapupmMamu, Mpeodpa3oBaHUsd JIPOOHO-pALlMOHATIBHBIX
BBIPQKEHUI; yMEHHE ONEpUPOBATh MOHIATUAMU: IOCIEIOBATEIBHOCTD,

apudmeTnyeckass IpOrpeccusi, reoMeTpuueckas Mporpeccusi, OECKOHEUHO




yObIBaro1as reoMeTpuUecKas IIPOrpeccusi; yMEHHE 3a]1aBaTh
MOCIEI0BATENBHOCTH, B TOM YHCIE C MOMOUIbIO PEKYPPEHTHBIX (PopMyI;
YMEHHME OINEPUPOBATH MMOHATHAMHM: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, ¢gopma
3allUCH KOMIUIEKCHBIX 4YHCENl (TeoMeTpudecKasi, TPUTOHOMETpHUYecKas U
anreOpandeckasi); yMETh MPOU3BOJIUTH apU(PMETUUECKHE JEHCTBUS C
KOMIUIEKCHBIMHA ~ YHUCJIaM{;  NPUBOAWUTH  TNPUMEPHI  MCIOJIB30BaHUSA
KOMIUIEKCHBIX YHCEJI; OINEpUPOBaTh NOHATHUAMHU: MaTpuma 2x2 m 3%3,

ONpCACIIUTECIIb MAaTpHULIbI, FCOMCTpI/I‘{eCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe OomnepupoBaTh MOHATHAMHU: palUOHAIBHBIC, HWPPALMOHAJIBHEIE,
noKa3aTejbHble, CTENEHHbIe, JorapuMmuyeckue, TPUTOHOMETPHUECKHUE
YpPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MMOHATHUAMM:
TOKIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE, HEPAaBEHCTBO,
CUCTEMA ypaBHEHUH W  HEPABEHCTB, PAaBHOCWIBHOCTh YPaBHEHHI,
HEPaBEHCTB U CUCTEM; YMEHHUE PEILIaTh YPAaBHEHMs, HEPABEHCTBA U CUCTEMBI
C IOMOIIBK pA3JIMYHBIX NPHEMOB; peUIaThb YPABHEHUs, HEPABEHCTBA H
CUCTEMBI C I1ApaMETPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIsL pelIeHUs] MaTeMaTHYeCKUX 3a/lad U 3a/Jad U3 pa3IuyHbIX olnacteit

HAYKH U peaJIbHOM KHU3HU

YMeHue omnepupoBaTh NOHATUSAMM:  (QYHKIMS, UYETHOCTh (PyHKUIHH,
NEPUOJIMYHOCTh  (PYHKLUH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMM, 3KCTpeMyM (YHKIMM, HauOOJblllee M HaUMEHbIlee 3HAYCHUS
(GYHKIMH Ha NPOMEXYTKE, HeNpepblBHas (DYyHKIMS, aCUMITOTHI Tpaduka
byHKIMHM, TIepBas W BTOpas NPOW3BOAHAS (PYHKIUH, T€OMETPUYCCKHA H
¢u3nyeckuif  CMBICT  IPOM3BOJIHOW, MepBOOOpa3Has, ONpeAeTIEHHBIH
UHTETpaJl; yMEHHE HaxOJuThb ACUMITOTHI Tpaduka (yHKIUU; YMEHHE
BBIUHCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOIO U KOMIIO3ULIUU
(byHKIMH, HAXOAUTh YPaBHEHUE KacaTeNbHOW K TpaduKy (QyHKIHNU; YMEHHE
HaXOJUTh TMPOU3BOIHbBIE 3JIEMEHTApHBIX (DYHKIUI; yMEHHE HUCIOJIb30BaTh
MPOM3BOJMHYIO JUIS WCCIEAOBAaHUS (YHKUIWH, HAXOAWTh HAWOONbIINE U
HalMEHbIIME 3Ha4YeHUs (YyHKIUH; CTPOUTh TIpaUKM MHOTOUWIEHOB C
WCIIOJIb30BAHWEM  allapara MaTeMAaTHYEeCKOro  aHaliu3a; IPUMEHATH
IIPOU3BOJHYIO Ul HaXOXICHUS HAWIy4dlIEro PEIICHUs B NPUKIAAHBIX, B
TOM YHCJIE COLUAIbHO-IKOHOMUYECKUX M (PU3NYECKUX 3a/]ayax; HAXOJIUTh
wiomaan 1 o0bEMBI (PUTy ¢ MOMOUIbIO MHTErpajia; HNPUBOAUTH IPUMEPbI

MaTEeMaTHYECKOTO MOJEIMPOBAHUS C MOMOIIBI0  auddepeHInanIbHbIX




YpPaBHEHUU

YMeHue onepupoBaTh MOHATHSAMU: Tpaduk (QyHKIMH, oOpaTHas (yHKIuS,
KOMIO3UIUS (QYHKIMHA, JHHEWHas (QyHKOMA, KBajapaTu4Has QyHKIUS,
panoHanbHas (QyHKUMSA, CTeneHHas (QYHKIOUS, TPUTOHOMETPHUYECKHe
¢byHKIMM, OOpaTHblE TPUTOHOMETpUYECKHe (YHKIMH, IMOKa3aTeslbHas H
norapudmuueckas (QyHKIMM; YMEHHE CTPOUTHh TpadUKHd HU3YyUYEHHBIX
(byHKUMH, BBIMOJHATH MpeoOpa3oBaHus rpadukoB (QyHKIHMHA, HCIIOIB30BaTh
rpaduKy A U3y4eHHs IPOLECCOB M 3aBUCUMOCTEMH, NP PEILIeHUH 3a]1ad U3
JIpyTuxX Yy4eOHBIX NPEJAMETOB M 3a/Jady M3 pEalbHOM JKU3HU; BbIPAXKaTh
dbopMysiaMy 3aBHCHUMOCTH MEXIYy BEIWYMHAMM; HUCIIOJIb30BAaTh CBOMCTBA U
rpaduku  (GYHKUMH A7 pEIIeHUs YypaBHEHUH, HEpPaBEHCTB W 3a7ay C
napaMmeTrpamu; H300pakaTh HAa KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA

peI_HeHI/II‘/’I ypaBHeHPIIZ, HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/laddl pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOILICHTHI, JOJM M YacTH, Ha JBW)KEHHE, padoTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33Ja4yd U3 00JIACTH YIpPAaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTABIJIATh BBIPAXKEHUS, YPABHEHUS, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3aJa4d, HCCIECNOBaTh IIOJIyYEHHOE DEIICHUE U
OLICHUBATh IMPaBAONOJOOHOCTb PpE3yJIbTATOB; YMEHHE MOJCINPOBAThH
peanbHblE CHUTyallHH Ha S3bIKE MATEMATHKH; COCTAaBIATh BBIPAXKCHUS,
YPaBHEHUs, HEPABCHCTBA U MX CUCTEMBI 110 YCIIOBUIO 3aJ1a4yH, UCCICA0BAThH
IOCTPOCHHbIE ~ MOJEIM €  HCHOJIb30BAHMEM  ammapata  ajureOpsl,

MHTEPNPETUPOBATH MOJTYUYEHHBIA Pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSMHU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJblllee ¥ HAaWMEHBIEe 3HAYCHHs, pa3Max, AUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yMEHHME H3BIEKaTh, HWHTEPIPETHUPOBATH
uH(pOpMaIMIo, TPEJCTABICHHYI0 B Ta0NMIlax, Ha JuarpaMmax, rpadukax,
OTpaXKarolllyl0 CBOMCTBA pealbHBIX IMPOLIECCOB U SIBJICHMM; NPEACTABIAThH
uHbOpMaIlMI0O C TOMOULIBI0 Ta0NHWII W  JuUarpamMm; HCCIEeI0BaTh
CTAaTHUCTHYECKUE JAaHHBIE, B TOM YHCIE C NPUMEHCHHEM TrpapuIecKux
METOJIOB U JJIEKTPOHHBIX CPEICTB; rpaduuecKku HCCIeTOBaTh COBMECTHBIC

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceuBaHUs U JIMHEHHOW perpeccuu

YMeHue OIICPHUPOBATDH ITOHATUAMMU: CﬂyqaﬁHLIfI OIIBIT K CJ'Iy‘IEIfIHOC C06LITI/IC,
BCPOATHOCTDH CJIy‘-Iaf/'IHOFO CO6I)ITI/I$I; YMCHHEC BBIYUCIATE BEPOATHOCTH C
HCIIOJIB30BaHHECM Fpa(bI/I‘ICCKI/IX MCTOJOB; IIPUMCHSATDH (bOpMy.]'IbI CJIOKCHHUA U

YMHOXKEHUSI BEPOSTHOCTEH, (HOPMYITy TIOJTHOH BEpPOSITHOCTH, (HOPMYILY




bepuynnu, xkomOuHaTopHble (PaKThl U (HOPMYJIBI; OLEHUBATH BEPOATHOCTH
peanbHBIX  COOBITHMH; YMEHHE OIEePHpPOBATh TOHATHSAMH:  CIIy4aiHas
BEJIMYMHA, pACIpeesieHHe BEpPOSTHOCTEH, MaTreMaTH4ecKoe OKUAaHue,
JICTIEPCHST W CTaHJAPTHOE OTKJIOHEHHWE CIyYaillHOW BEJTMYWHBI, (YHKIUU
pacripelielieHdss ¥ IUIOTHOCTH  PaBHOMEPHOIO,  MOKa3aTeIbHOIo U
HOPMAJILHOTO PACIpe/IeNIeHH; YMEHHE UCIIONb30BaTh CBOMCTBA M3YYEHHBIX
pacripelielieHuil JUIsl pelieHus 3a/ad; 3HAKOMCTBO C TOHSATHSAMHU: 3aKOH
OOJIBIINX YHCEN, METOJIBI BHIOOPOYHBIX WCCIICAOBAHUI, YMEHHE TPUBOIUTH
IOpUMEpPbl  TMPOSBICHUSA 3aKOHA OOJBIIMX YHCET B MNPUPOAHBIX U
OOIIECTBEHHBIX SIBICHHUSX; YMEHHUE ONEPUPOBATh MOHATHAMHU: COUYECTAHUE,
NEPEeCTaHOBKa, YMCIIO COYETaHWH, YMCIIO MepecTaHOBOK; OMHOM HbioTOHa;
YMEHHE MPUMEHSATh KOMOWHATOPHBIE (DaKThl M PACCYXKACHUS VIS PEIICHUS
3ajjay; OLIEHUBATh BEPOSATHOCTH  pEabHBIX  COOBITUH;  COCTaBIATH

BEPOSITHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH NOJYUECHHBIA PE3YIbTAT

YMeHHe  onepupoBaTb  MOHATUSAMM:  TOYKA, IpsMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYHMHA YIJIA, IUIOCKUM YroJl, IBYTPaHHBIN
yroi, TPEXTPaHHBIM Yroj, CKPELIMBAOLIUECSA IPSIMBIC, NapajLIeIbHOCTh U
NEPNCHAUKYJIAPHOCTE MPAMBIX U HHOCKOCTefI, Yroia MExay NnpsMbIMH, YIOJl
MEXIY IPSMON U IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH OO0 IINIOCKOCTH, PACCTOAHUC MEKAY IMPAMBIMH, PACCTOAHUC MCKIY
IJIOCKOCTSIMU; YMEHHE WCIOIb30BaTh IIPU PEIICHHHM 3a1a4 HU3y4YCHHBIC
(GakThl U TEOpEeMbl IUIAHUMETPHUM; YMEHHME OLIEHHMBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIET0 MHpPA; CTPOUTh MATEMaTUYECKUE MOJEIM C IOMOIIBIO
reOMETPHUICCKUX MOHATHHA WU BCJIMYMH, pelIaTb CBA3AHHBIC C HUMH

MPAKTUYCCKUC 3aJa9n

10

YMeHue omnepupoBaTh MNOHATUAMU: IUIOWAAbL (QUIYpbl, 00bEM (UrypHI,
MHOI'OI'PaHHMK, TIPAaBUIIbHBIH MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHHKA, KYO,
napajieNienure];, Ipu3Ma, nmupaMmuaa, (Gurypa ¥ MOBEPXHOCTH BpAIICHUS,
WINHAP, KOHYyC, wmap, cdepa, miomanb cdepsl, IUIOMAAb MOBEPXHOCTH
MUPAMUJIBI, MPU3MBL, KOHYyCa, LWIMHApA, 00BEM Ky0Oa, HpPSIMOYTOJIBHOTO
napajjiesienunena, MUPaMuibl, NPU3MBbL, IMIUHApA, KOHyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHMsI KOHYCa U IWIMHAPA, apajulebHble OCU
WA OCHOBAHHIO, CEUEHHE 11apa, IIOCKOCTh, Kacatolasics chepbl, LUIMHIPA,
KOHyCa; yMEHHE CTpPOWUTh CEYEHHE MHOTOTPaHHMKA, H300pakaTh
MHOTI'OI'PAaHHHMKH, (UIypbl M HOBEPXHOCTH BpallleHHs, UX CEUYECHUs, B TOM

YHUCJIE C IMOMOIUBI IEKTPOHHBIX CPEICTB; YMEHUE IIPUMEHATH CBOWCTBA




reOMETPUUECKUX (UTYp, CAMOCTOSTENHHO (POPMYJIUPOBATH OIpPEIEICHUS
u3ydaeMbIX (uryp, BBIIBUraTh THUIIOTE3bl O CBOWCTBAaX M IpPHU3HaKax
reoMeTpuueckux (uryp, oOOCHOBBIBATH MM ONpPOBEpPrath MUX; yMEHHUE
MPOBOANTH Kiaccuukanuio GUryp mo pa3iuyHbIM MPU3HAKAM, BBITOJIHATH

HCO6XO,Z[I/IMBIC AOMOJIHUTCIIBHBIC TTIOCTPOCHUA

11

YMeHue onepupoBaTh  MOHATHSIMHM:  JBHXKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBI NEPEHOC, CUMMETpPUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MOA00UsA, MOA0OHBIE (UTYpBI; YMEHHE
pacro3HaBaTh paBHble U 1O0J00HBIE (GUIyphl, B TOM 4YHCIE€ B HpPUPOAE,
UCKYCCTBE, apXUTEKType; HCII0JIb30BATh I'€OMETPUUYECKHE OTHOIICHUS MpU
pelIeHnN 3aJay; HAXOAWUTb TEOMETPUYECKHE BEJIWYMHBI (IUIMHA, YIOJ,
ionaib, 00bEM) MpHU PEIICHNH 33434 U3 APYTUX Y4eOHBIX NMPEAMETOB U U3
pEaJIbHOM JKU3HM; YMEHHME BBIYMCIATH T'€OMETPUUYECKUE BEJINYMHBI (IIMHA,
yroi, Iomaas, 00bEM, IMJIOLAAb MOBEPXHOCTH), UCHOJIb3YS H3y4YCHHbBIE
dopMyabl M METOABI, B TOM YHCIE: IUIOMIAAb MOBEPXHOCTH IHPaMUIbI,
MIPU3MBI, KOHYCa, IWINH/IPA, TUIOMIalb cepbl; 00bEM KyOa, MPsSMOYTOILHOTO
napajulesienuIe1a, TMpaMuIbl, IPU3MBbl, LWIMHIPA, KOHyca, 11apa; yMEHHE

HaXOJIUTh OTHOLIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMmenue ONCpHUpOBaTh IOHATHAMU: IMPAMOYIOJIbHAA CUCTEMA KOOPAWHAT,
BCKTOpP, KOOpAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa HA YHCIIO, PAa3JIOKCHUEC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC MPOM3BCACHUC, BCKTOPHOC TPOU3SBCACHHUE, YIOJI MCKIY
BCKTOpaMH; YMCHHUEC HCIIOJIB30BaATh BGKTOpHHﬁ n KOOpI[I/IHaTHBII\/'I METOO AJId

peIICHUS TCOMETPUUCCKHUX 3aJiad U 3aaa4 APYyrux y‘I€6HI>IX npeamMEcToOB
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YMeHue BBI6I/IpaTL HO,Z[XOI[SIH_II/II‘/JI METOA AJid pCHICHUSA 3adavdu; ITOHUMAHUC
3HAYUMOCTH MATCMATUKH B HW3YYCHHUU IIPHUPOAHBIX U O6HI€CTBCHHLIX
nmponeccoB u HBHCHHﬁ; YMCEHHUC pPACTIO3HABATH IIPOSBIICHUEC 3aKOHOB
MAaTe€MaTUuK B HMCKYCCTBC, YMCHHC IMPUBOAUTL NPUMEPLI MATCMATHUYCCKUX

OTKPBITUH POCCUKCKON U MUPOBOM MATEMAaTUYECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCET
1.2 Panmonaneupie unciaa. OOBIKHOBEHHbIE U JECSITHYHBIE JIPOOH, TMPOICHTHI,
OecKOHEUYHbIE IEPUOANYECKHUE POOH
1.3 ApudmeTnueckuii KOpeHb HaTypalbHON cTeneHu. J[elcTBus ¢ apupmMeTHUeCKUMHU
KOPHSIMHM HaTypalbHON CTENIEHU
1.4 Crenens ¢ 1enbIM MokaszaTteneM. CTeneHpb ¢ pauoHaIbHBIM NoKa3aTeneM. CBONCTBA
CTENEHU
1.5 CuHyCc, KOCMHYC W TaHT€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YKCJIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypadbHbIE JOrapu(MbI
1.7 JleiicTBuTenbHBIC YHUCHA. ApUPMETHYECKHE OINEpalud C JCHCTBUTEIHHBIMH
yucnamu. [IpubnuxEHHbIC BHIYUCICHUS, IPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobpazoBanHue BhIpaKEHUI
1.9 KomrmuiekcHele uncna
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 Lensle n 1poOHO-paliOHANIbHBIE YPaBHEHUS
2.2 HppanronanbHbie ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHHS
2.4 [TokazaTenpHbIC U JOTapUIMUUECKHE YPAaBHCHUS
2.5 enbie u 1poOHO-palIOHATIEHEIE HEPABEHCTBA
2.6 NppanroHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbBIE U JTOTapuPMHUYECKIE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuiia cucTeMsl IMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl
3 DyHKIUU U TpapuKu
3.1 Oynkuus, cnocoObl 3amanus ¢yskiud. ['paduk yskiun. Bzaumuo obOpatHble
byukun. Yétaple u Heu€THbIe QyHKmU. [leproanueckue GpyHkunm
3.2 Obnactp ompeneneHuss W MHOXKECTBO 3HaueHwi ¢(yHkouu. Hymm  QyHkuoum.




[IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymMbl 1 MUHUMYMbl (QyHkuuu. HauOomnbliee u HauMeHbllee 3HaYCHHE

(GYHKLIHMU Ha IPOMEKYTKE

33 Crenennas (yHKOHS C HaTypajdbHBIM W TEJbIM ToOka3areneM. EE€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauK KOpHS /7-Oi CTETICHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [oxa3zarenbHas u norapudmudeckas QyHKIMH, UX CBOUCTBA U TpaUKu
3.6 Touku pasppiBa. AcUMOTOTH rpapukoB QyHkuuil. CBoHcTBa  (QYHKIIHIA,
HENPEPBIBHBIX HA OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XXKHbBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMHA
4.2 [Ipumenenne NPOU3BOAHON K HCCIENOBAHUIO (QYHKIMM HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHne HaubosbLIero ¥ HauMEHbLIETo 3Ha4YeHUs (QyHKIUH Ha
OTpE3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHOXeCTBa U JIOTUKA
5.1 MHoecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpamMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena u MOBEPXHOCTH BpaIICHUS
7.5 Koopannats! 1 BEKTOpEI




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

1. T'eometpus, 10-11.: Yueb. nys oOmeoopazoBarenbubix. yupexaenuid/ JI.C.

Aranacss,B.®. bytysos, C.b. Kagomues u ap. — M.: [Ipocsemenne, 2023
2. b.I'. 3uB. lunaktuueckue matepuaibl 1o reomerpun s 10-11 kmacca. —
M.IIpocsemenue, 2019
3. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3aga4uu 1o reoMeTpun st 7 —
I 1xnaccoB. — M.: IIpocsemienue, 2019
METOANYECKHUE MATEPHAJIBI IJISA YUUTEJIA

1. C.M. CaaksH, B.®. Byty30B. U3yuenne reomerpun B 10 — 11 kiaccax:
Meroauueckue pekoMeHaauuu kK ypokam. M.: [Ipocsemenue, 2018

2. Maremaruka: O0JIbIION COOPHUK TEMAaTUUYECKHUX 3aJJaHUH VISl TIOJITOTOBKHU K
eIMHOMY TOCYapCTBEHHOMY 2K3aMeHY: MPOQUIBHBIA YPOBEHB / o pex. .B.
Smenko. — Mockpa: ACT,2024

3. Maremaruka: 00JbIIONM COOPHUK TEMATUUECKUX 3aJaHuM JIsl TOATOTOBKH K
€IMHOMY TOCYIapCTBEHHOMY 3K3aMeHY: NMpoQuiIbHbIA ypoBeHb / moj pen. 1.B.
SImenko. — MockBa: ACT,2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.IKnacc https://www.yaklass.ru/p/geometria/10-k

2. dAKmacc
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opr
edelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-
90b0-4f1f-b6bd-4ed1e3c5b600

3. Poccuiickas 31eKTpOHHas
mikona:https://resh.edu.ru/subject/lesson/4756/conspect/203541/

4. SKnacc https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-dec8-4417-8427-26130c2d5cfd6.1 Poccuiickast anekTpoHHAs MIKOJIa
https://resh.edu.ru/subject/lesson/6065/conspect/

5. Poccuiickas aneKkTpoHHas MIKOJIa
https://resh.edu.ru/subject/lesson/4724/conspect/

6.5Knacc https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39

7. PoccuiCKasnIEeKTPOHHAS IIKOJIA
https://resh.edu.ru/subject/lesson/6083/start/149229/

8. SIKnacc https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-



priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-
ploskostiu-3479

9. Poccuiickast 35IeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/

10. SAKmacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-
piramida-obemy-mnogogrannikov-11037

11. Poccuiickas snexktponHas ko https://resh.edu.ru/subject/lesson/5732/main/
12. SAKnacc https://www.yaklass.ru/p/geometria/10-k

13. TIpeseHTanuu ¢ MyJIbTUMEIUIHBIM MaTepuaioM (JIngHas moadopka
YUUTEIIs).



