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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaiabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEr0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYnBaeT OBIAJICHUE KITFOYEBBIMU KOMIICTCHITUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca TEOMETPUH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX MU
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIHOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHSI APYTUX yUeOHBIX AUCHMILINH. PasButne y oOydarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTEeMaTUYECKON HayKOMl SBJIIEHMH M MPOLECCOB pPEAJbHOTO MHpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJECTUPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OgHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOECneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U MMOCTPOCHUHU LIEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIMOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO IMO3HAHWUS U aKTUBHOTO
npeoOpazoBanus  jAeWcTBUTENbHOCTH.  OnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW M TpPYIAOBOM J1E€ATEIHHOCTH,



SBIISIETCS OJAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KAa4yeCTB, MOATOMY aKTyallbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaromuxcss  4depe3  obecrieyeHHME  BO3MOXKHOCTH  NPUOOpPETEHHs U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNs 00pa30oBaHMs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE IIpelHA3HayeHa Jis
00y4aroluxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUIM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHYECKHE YMEHMs, CBS3aHHBIC
CO chenupuKoil TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTmKeHre Lelnu OCBOCHMSI MPOrpaMMbl OOECHEUMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIbTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MUPOM;

e (opMHpOBaHHE MpPEACTaBICHUS O MHOTOIPAHHHMKAX M TejJaxX BpallleHus
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHHS OKPYKAIOIIETO MUPA;

e (dopMupoBaHME YMEHMsI paclo3HaBaTb Ha uYepTexax, MOJENISIX MU B
peaslbHOM MHpPE MHOTOTPaHHUKH U TeJa BpalleHMS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  pEIIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Dpa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, MO3HABAaTEIbHONM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBaHUE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M IPU U3YyYEHUU IPYTHX Y4EOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PELIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATH U OLIEHUBATH ITOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOW Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacOopeneN€éHHbIM [0 TrojaaM OOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOYy4arolUUXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHue reometpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: IE€PECEKAIOLIUEcs,
napajulelibHble M CKpeuBaroumecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPALIETbHOCTh MPSIMON M IJIOCKOCTU. YTJIBI C
COHAIPaBJIECHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapauienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifive mnpocTpaHCTBeHHBbIE (UTYypBl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapauieNenume]]; IOCTPOSHUE CEUCHHH.

[leprieHIUKYJISIPHOCTh MPSIMOM U TUIOCKOCTH: NIEPIEHIUKYJISIPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NpsIMbIE MapajljieIbHbIE M MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSAMOM U IUIOCKOCTH, Teopema O TMpsSMoM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTl B IMPOCTPAHCTBE: YroJl MEXAY MNPSIMOMl U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTpaHHOTO  yrJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TJIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: MpPH3HAK  MEPHEHIUKYJISIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIpax.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: N-yrojapHas
MpU3Ma; TPaHU W OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIbHAS U
yced€HHasi nupamMuga. OJEMEHThl TpuU3Mbl U nuUpamuiabl. [IpaBUiIbHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs TNHPaAMUJIa;, MpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeKadip ¥ ukocadap. CeueHust MpU3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPIMO,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, JHMaroHald, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBL.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAb OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BepIlMHA, 00Opa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUYEHHBIH KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQeEpBhl.
B3auMHoe pacnionoxeHue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
101131 ChEepHI.

N3o00pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KoMmOuHanun Tenm BpalieHHMss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEMeE
MPSIMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwiMHIpa (TapaJyIebHO M NEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleJIbHOE OCHOBAHMIO M NPOXOJAIIEE 4Yepe3 BEPIIMHY), CEUEHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. ClI0XKEeHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPaBUJI JCUCTBUUA € BeKTopamu. lIpsamoyronpHas cucrema



KOOpaMHAT B mpoctpancTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTroil Mexay BekTopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

I'paxxnanckoe BociuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHl M TIP.), YMEHHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HAaCTOSIIIEMY POCCUHMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 3J0pOBOro U 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaM  MPo(ecCHOHAIBHON  JNEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurt W peannu3oBbBIBaTH COOCTBEHHBIC IKU3HECHHBIC TUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYJIbTYpHI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MAaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
0o07acTh OKpyKalwIeld cpeapl, IJIaHUPOBAHUS IOCTYNKOB M OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JEsITeNIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOHW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOrO IpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhvie  Oeticmeus, — obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O00VUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUA — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAecTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECCTBEHHBIC MIPU3HAKA MAaTEMAaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHPOBATH
ONpE/CICHUS  TOHATHH; YCTaHABJIMBATh  CYIICCTBEHHBIH  IpPH3HAK
KJaccu(ukanyyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHHWS, KPUTECPUU
TIPOBOJIMMOT'O aHAITN3a;

e BOCIPHHHMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM W
NPOTUBOpEYHS B (akTaxX, JaHHBIX, HAONIOJCHUSAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO J0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Haubosee NOAXOIAIMNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh H  (OPMYIHUPOBaTh CYXKICHHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3aJjaul, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULUH; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacnpeaensaTh BUAbI padoT, JOrOBapUBaThCs, 00CYKIaTh IPOLIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yibTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHTh OMHOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS W3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATHAMU: NAPAUIETBHOCTD U NMEPIEHAUKYISIPHOCTD IPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yria; JMHEWHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIBINI
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IHMpaMuJa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOrpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOI'PAaHHHKU; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CrpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CII€AOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUT™MaM, TNPUMEHSISI W3BECTHBIE AHATMTUYECKUE METOJbl MNpPU PELICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
aIropuT™MaM, TMPUMEHSISI W3BECTHbIE AHAIUTUYECKHE METOJbl MPHU PpPEUICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHACS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyuja) ¢ TNOpUMEHEeHHEeM (OpMys; BBIYMCIATH COOTHOLICHHS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatp, mpeoOpa3oBbIBATH M HMHTEPIPETUPOBATH HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B AIBHOM (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMEHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
MUJIMHAPUYECKOW  TIOBEPXHOCTH;  IIWJIMHIpP;  KOHWYECKass  IMOBEPXHOCTb,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
LIaPOBOU CEKTOP.

Berauciste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEH  TeNl  BpalleHWUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIK B chepy ®
ONMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHUS] MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00bEMaMH
MOTOOHBIX TE.



N300pakath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO HAa YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOI MEXKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIaratoluX HECKOJIBKO IIAr0B PEUICHUS], €CJIM YCIOBUS NPUMEHEHUSA
3aJ1aHbI B SIBHOH (hopme.

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

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxXO0XXJICHUE FeOMETPUUYECKUX BEJIUYMH 0 00pa3liaM UiId aJirOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTHE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEHW B MPUPOJAE H
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TPOOJeMbl, MOJEIUPOBATH peabHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
L Beexerine s crepeomeTpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 VYTriel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edsoo.ru/Lc209e37
bubnunorexa LIOK
> Mrororparitici 1 1 https://m.edsoo.ru/1c209e37
N but6mmoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSIHUS U YTJIbl 4 1 bubmorexa [IOK
P ' P 4 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM ungpoBbie
Ne /it P Kontpoabnubie | IpakTuueckue (uubp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! Tena BpateHus 12 https://m.edso0o.ru/1c209e37
N bubmuoreka [JOK
2 Oonémbt Ten > ! https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 6 1 bubmuoreka [JOK
CHCTeMaTHu3alus 3HaHuH https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 3 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna
1 1/1506 I;)KGHI/I?I Ha pI/IC Kax: 1 bubmorexa LOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 TJIOCKOCTH, TTEPECEKAIOIITHECS MPpsMast 1 bubmmorexa [TOK
- 11ep p https://m.edsoo.ru/2d8a9c99
Y TUTOCKOCTH
[TonsaTHA: nepecekarommecs
3 TJIOCKOCTH, TTEPECEKAIOIITHECS PpsMast 1 bubmmorexa [JOK
> 6P p https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAKOMCTBO C MHOTOTPaHHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmuorexa [IOK
PUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavanwsHbie cBeneHNs 0 Kyoe u

5 mUpaMHe, UX Pa3BEPTKHA U MOACITH 1 bubmorexa HOK

DAKITIS, HX PABEp ACTH. https://m.eds00.ru/h30dff38
CeueHust MHOTOIPaHHUKOB
6 HavanwsHbie cBeeHNs 0 KyOe u 1 bubnmoreka [JOK




nUpamMuje, UX pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

Ilonsatue 06 akCHOMATUYECKOM

7 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI Bubmaorexa ITOK
p p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CIICACTBHUS U3 HUX
[Tonsarre 00 akCHOMAaTHYECKOM
8 IIOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI buGnuorexa [IOK
p p pH: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
TToustue 00 aKCMOMATHYECKOM
9 IIOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI buGnuorexa [IOK
p p pHi: https://m.edso0.ru/65c6b106
CTEPEOMETPHUH U CIICACTBUS U3 HUX
TToustue 00 aKCMOMATHYECKOM
10 IOCTPOCHUU CTEPEOMETPUU; AKCUOMBI Bubmiorexa HOK
p p pui. https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsMbIX B
11 IIPOCTPAHCTBE: MEPECEKAroIecs, bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 apajuiCIbHbIC IPSIMbBIE B bubmorexa I[JOK
P P .. https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MapaUIeIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
ILUIOCKOCTH
14 VYTIIBI ¢ COHANpaBIEHHBIMU but6mmoreka [IOK




https://m.edsoo.ru/9f4071b9

CTOPOHaMU
15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron Mexay npsMbIMU B Bu6muoteka [JOK
16
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnuoreka [JOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa [OK
P https://m.edsoo.ru/e504d656
[Ipocreiinune npocTpaHCTBEHHbBIE
19 (burypHsI Ha MJIOCKOCTH: TETPAd bubmmoreka [OK
P + TETPAdID, https://m.edsoo.ru/4a28dc02
KyO, apaJuiesnenumnes
bubnmorexa LIOK
20 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
. bu6mmoteka IIOK
21 IT
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "[Ipsimble M TUIOCKOCTH B bubmmoreka HOK
npocrtpaHcTse. [lapamuiensHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMON 1
23 HJ'I(I))CKOCTI/I'}II'Ie l:i'IeH WK IJ)M HBIC bubnmorera LHOK
- TICPHICHMKY AP https://m.edsoo.ru/b19f6as5d
IpsIMbIe B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [JOK
MEPIEHUKYISIPHBIE K IITTIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble napasuienbHble U bubmuoteka [IOK
25
MEPIEHINKYISPHBIE K TUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH bubnmoreka [JOK




pr[MOﬁ H IIJIIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubmmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit Bu6muoteka [JOK
MEPIEHANKYISIPHOMN NIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 III0CKOCTH, hgfjﬁﬁ:jg;?ﬁ 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[leprieHAUKYISAp ¥ HAKIOHHBIE:

b K

32 paccTosiHiEe OT TOYKH JI0 TIOCKOCTH, hgsgg&%g;gg I66fefadd
paccTosiHiE OT MPSAMOM 10 TIIOCKOCTH T '
[leprieHAUKYISAp ¥ HAKIOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E;IS;/I//I&T:;(;:)_ISII;%% 8e3
paccTosiHUE OT MPSAMOM 70 TIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 IJIOCKOCTH, E’[I:[ij?/y/lr?:;;(])lr?};bee 22be
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '

35 VYTIIBI B IPOCTPAHCTBE: YTOJ MEXKTY bubmmoreka [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroi, TMHEMHBIN yroi bubmuorexa [IOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bu6muoreka [IOK

JBYTPAHHOI'O yria

https://m.edsoo.ru/c7c777ed




[leprieHAMKYASAPHOCTD IIOCKOCTEH:

38 MIPU3HAK [EPIEHIUKYIISIPHOCTH 1B Bubmaorexa ITOK
P vp FHIYID ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
39 [IPU3HAK HEPHEHINKYIIIPHOCTH 1B Bubmaorexa ITOK
p vp FHEYIEP ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepnieH IUKYISIPHOCTD MIOCKOCTEH:
40 [IPU3HAK HEPHEHINKYIIIPHOCTU 1B Bubmiorexa OK
p up AHIYIEP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEHR
41 Teopema 0 TpEX MEPIEHAUKYIIIPAX Bubmiorexa OK
p p PHCHIMIY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIEHAUKYIISIPAX bubnnorexa [JOK
p p PHCHAHKYIAD https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX mepIECHAUKYIIIPAX bubmorexa HOK
p R PHCHAHKYIAD https://m.eds00.ru/9f246736
KonTponbHas padora no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmmnoreka HOK
miockocTeil" u "YTibel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIINTYKJIbIE U HEBBIMTYKJIBIE bubmorexa LIOK
K yK,_ https://m.edsoo0.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas mpu3Ma; rpaHu U
46 OCHOBAHHMS TIPU3MBI; IpsIMast U bubnuotexa [JOK

HaKJIOHHAs MMPHU3MBbI; OoKoBas u
IMMOJIHAA MOBCPXHOCTH IMPU3MEIL

https://m.edsoo.ru/b4ad63ad




[Tapannenenumnen, NpaMOyTroJIbHBIN

bu6nmorexa [IOK

47 MapajuieenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroyibHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH bubmorexa LOK
. https://m.edsoo.ru/fblcd0a5
[IMpaMM/ibl; IPaBUJIbHASL U yCEUEHHAs
nupamusia
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MPaBUIHHOTO

49 MHOTOI'pAHHUKA; ITPAaBUIJIbHAS [TPHU3Ma bubnnorexa [JOK
U IIpaBUJIbHAS NTUPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas nupaMuja u
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTadIp, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENBHO TOYKH,

51 MPSIMOM, TVIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B MUPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienuneaax, NpaBuiIbHbIX
MHOT'OTpaHHUKAX
Brrunciienune 31emMeHToB

52 MHOTOTPaHHUKOB: p&€Opa, AMAroHay, bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 ITOJIHOW MTOBEPXHOCTHU MPSAMOI bubnmoreka [JOK

MIPU3MBI, TUTOIIAIb OCHOBAaHUH,
TeopeMa 0 OOKOBOW MTOBEPXHOCTH

https://m.edso0.ru/37d84157




MPSAMOU PU3MBI

[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN

bub6numoreka [IOK

>4 HHpaMHf[ b, TCOpeMa 0 HHOHI,.MH . https://m.edso0.ru/5603e30b
OOKOBOW IMMOBEPXHOCTH YCECUEHHOM
MU PAMH/IBI
55 KonTponbnas pabota mo teme bubmmoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnnorexa [JOK
o Honsmie 06 0Oneve https://m.edso0.ru/7ad0020b
. bubmuoreka [{OK
S OOnEM mupamu et https://m.edso0.ru/235171b3
N bubnuoreka [{OK
58 OOBEM MHpaMu el https://m.edsoo.ru/f47dfefd
N bubnuoreka [JOK
59 OObEM MHpaMu el https://m.eds00.ru/79¢10312
" bubnuoreka [JOK
60 OOnEM mupamu et https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOnEm MpH3Me! https://m.edso0.ru/79853608
. bubmuoreka [{OK
62 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
" bubnuotexa [JOK
63 OOwEm MpH3ME! https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bu6muoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpeHme, 0600IIEHNE bubnunoteka LIOK

cucTeMaTH3alis 3HaHUH.

https://m.edsoo.ru/098bedad




[Toctpoenue ceuenuii B
MHOT'OIPaHHUKE

[ToBTOpeHmE, 0600IIEHNE
CHCTEMATH3aLM 3HAHWIA.

66 Brrunciienue pacCTOsSHUN: MEXKIY 1 bubmuorexa [IOK
JBYMs TOUKaMH, OT TOYKH J0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU
bubnuoreka [{OK
67 n 0 1
TOTOBaR KORTPOIBHAZ pabota https://m.edso0.ru/b9146bc0
[ToBTOpeHmE, 06001IEeHNE
CHCTEMAaTHU3alMs 3HAHUH.
Beruucnenue yrioB: Mex
68 CKpEIIHUBAIO ZIFMI/IC}I 1} ﬂl\i};MI/I 1 bubmorexa [OK
pett Hlv p ’ https://m.eds00.ru/56765e8b
MEXIy MPSIMOH U IITOCKOCTHIO,
JIBYTPAHHBIX YTTIOB, YTTIOB MEXKIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Jlara uudposbie
Nen/m | Tema ypoka Kontpoabhbie | IlpakTnueckue
Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; IIOMAAL IOBEPXHOCTH 1 bubmorexa LHOK
g P> tan P https://m.eds00.ru/0341bc2b
chepsl
B3anMHoe pacnionoxxenue cepbl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTeJIbHas II0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubnunoreka LIOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 o0Opa3zyromue MUINHIPHIECKOM 1 bubnuotexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTHU
[Huwaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnuotexa [JOK
IUIOIIaas OOKOBOM M MOJIHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muinHapa HA
iockocT. Pa3séprka nmumuHpa.

6 Ceuenuns nuuHIpa (MITOCKOCTHIO 1 bubnnorexa LOK

. P ’ https://m.edso0.ru/016e25eb
MapaJuIeITIbHON HITH
MEPICHIUKYISIPHOU OCH IIUIUH/IPA)
7 Konnueckast mOBEpXHOCTb, 1 bubnuoreka [JOK




o0pa3yromune KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAHME U BEPIIMHA,

8 obOpa3 as ¥ OCh; IUIOIIA/Ib bubmmorexa [IOK
p ylf)m L ta https://m.eds00.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VYceuéHHbBIN KOHYC: 00pa3 He 1
9 BBICOTA; OCHOBaIiII/I}I u gOKzI;;l bubmorexa [JOK
’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IIocKocTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnorexa [JOK
napasiebHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MIJIOCKOCTBIO0, TPOXOISIIEH Yepe3
BEPILNHY)

11 Komb6unanus ten BpaiieHus u bubnmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubnuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpaIlICHUS

13 [TonsTe 06 00bEMe. OCHOBHBIC but6mmorekxa [IOK
CBOICTBa 00BEMOB T https://m.edso00.ru/26a03fb7

but6mmorekxa [IOK

14 &

O6ném nuHHzpa, KoHyca https://m.eds00.ru/5513d87b
but6mmorexa [IOK

15 &

OOwém mapa u nomazs chepet https://m.edsoo.ru/d189bde2

16 [TomoOHbIE TeNa B MPOCTPAHCTBE. bubnmoreka [JOK




COoOTHOIICHUST MEXTY TUIOIAISIMA
MOBEPXHOCTEH, 00BEMAMHU
MOTO0HBIX TEJ

https://m.edsoo.ru/810cfleb

17 KontposnbHas paboTa mo temam bubnmnoreka HOK
"Tena Bpamenus" u "O0bembl TEN" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha m10cKkoCcTH U B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)eHne ¥ BBIYMTaHUE BEKTOPOB bubmmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 YMHOXXEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIAaHAPHBIM BEKTOpPaM bubmorexa HOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenue 3aay, CBI3aHHBIX C
22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C bubmorexa LOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopauHaTHO-BEKTOPHBII METO
23 m I/IpiH_IGHI/II/I FCOMe’ll:“) WYECKUX " bubmorexa LOK
PH P P https://m.edsoo.ru/d3alfe30
3amaq
[IpsiMoyronpHas cucTeMa KOOpIUHAT
24 B npoctpancTee. KoopauHaTsl bu6muoreka [JOK
BekTopa. [Ipocreimue 3agaun B https://m.edso0.ru/48db7058
KOOpJIUHATaxX
25 VYron mexay Bektropamu. CKansipHOE bubnuotexa [JOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexy bubnmoreka [JOK

IPAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTponbhas pabota no teme

27 "BekTophl U KOOpAMHATHI B 1 bubmmorexa LHOK
| https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U
cucTeMaru3anus 3HaHui. OCHOBHBIC bubnuorexa [JOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
29 cucrtemaTtusanus 3HaHuil. OCHOBHbIE 1 bubnuoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cucTeMaTu3alus 3HaHui. 3agauun 1 bubmuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHmEe, 06001IEHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun 1 bubnuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHuEe, 06001IeHNE 1
39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubmmoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubmuoreka [{OK
33 HroroBast KOHTpOJIbHAS paboTa 1 https://m.e dsol_.[ru lec24dfe
OBIIEE KOJIMYECTBO YACOB I10 33

I[TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE pPe3yJabTaThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpyuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pPEIICHUU
' reOMETPHUECKUX 3a]a4
23 OnepupoBarh MNOHATHUAMH: NApaLIEIbHOCTh W IEPHEHIAUKYIAPHOCTH
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccugunupoBars B3aMMHOE pacrnojOKEHUE MPSAMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYIPAHHBIN Yrojl, TPaHU JBYIPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpPaHHHKA, IPAaBUIIbHBIA MHOTOTPAHHUK
-4 PacriozHaBaTh OCHOBHBIE BHUJABl MHOTOTPAaHHUKOB (MHMpamMuia, NMpU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBarb  MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHHMS  JUis
28 KJIaccupUKaluyd  (BBIIYKJIBIE WU HEBBINYKJIblE  MHOTOTPAHHUKH,
' [IPaBWIbHBIE MHOTOTPAHHHUKH, TIPSAMBIE M  HAKJIOHHBIE IPU3MBIL,
rapajuieIeUIIe b))
29 OnepupoBatb MOHSATUSMU: ceKymas IIJIOCKOCT, CeueHHe
' MHOTOT'PaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Ysl METOJ CIIEJ0B
211 CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH [0 00pasiam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIE AHAUTHYECKUE METOJbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY JBYMSI TOYKAMH, OT TOYKHU 1O NPSAMOK, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIMUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXOXI€HUE F'€OMETPUUECKUX BEIMUYUH 110 oOpas3nam
WY aIrOpUTMaM, IPUMEHSsI W3BECTHBIC AHAIMTUYECKUE METOAbI IIPH
pELICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

Bbruuciate 00BbEMBI M IUIOIAAM ITOBEPXHOCTEH MHOIOIPAaHHHKOB
(mpu3ma, nupamMuaa) ¢ NpUMEHEeHUEM (GOpPMYJl, BBIYUCISATh COOTHOILICHUS
MEXy IUTOIIASIMU IOBEPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPUU (I)I/IprLI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIYypax, IpPEeACTAaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJI peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO MHIaroB pemicHUd, CCIIM YCIIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

7.18

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PCHICHUNU CTCPECOMCTPUICCKUX 3a1a4

7.19

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOTyYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
peleHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTMPOBATh peajbHbIE CUTYyallMH Ha SI3bIKE T€OMETPUHU, HCCIEA0BATh
IIOCTPOCHHBIE MOJEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATUH U
TeopeM, armapara airedpsl, pemarb NpakTUYECKUe 3a/1aduk, CBS3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH




11 KITACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 HWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAas MOBEPXHOCTb,
' oOpasyione KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
IaPOBOTO CJIOS, IAPOBOU CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBI B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIH TEJI0
BpallleHus
68 BbUHCHSTE COOTHONIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BEMaMH TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHsS Tel
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBLIBaTh WH(MOPMAILUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, MpPEJICTaBICHHYI Ha
YepTekax U pUCYHKax
[TpumenHsTh TEOMETpHUECKHE (AKTHI JUISI PEUICHUS CTEPEOMETPHUECKUX
6.12

3aaa4, HOpcamnojararonmmx HECKOJbBKO IIaroB pemcHUsd, €CIW YCIOBUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNnuIe a NPy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbl KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalsIpHOEC IIPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUEC BEKTOpa HA YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC MMPOU3BECACHUC, PACKIIAAbIBAThL BEKTOP 10

JABYM HCKOJUIMHECAPHBIM BCKTOpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

Pemate npocredmmme TEOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWHATHOI'O METOAa

6.20

Pemrats 3aa4u Ha aO0Kas3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIICHUU H
HaXO0XIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMIPUMCHAA HU3BCCTHBIC MCTOABI IIpu PECIICHUN CTaHAAPTHBIX

MAaTEMATUYCCKHUX 3aJa4

6.21

[IpuMmeHsTh mpocCTellre MNpPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

HpI/IBO,Z[I/ITB MPpUMEPBI MAaTECMATUUCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac u

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIC 3HAaHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallud W IPUMEHATh U3YYCHHBIC IIOHATUSA B IPOLIECCE
MOMCKA pELIEHUS MaTeMaTHYecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BATH
IIOCTPOEHHBIE MOJIEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars MpakTHYECKUe 3a1a4M, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacnosokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBarommecs mnpsMeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljiesibHble IpsIMbIE B  NPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXAY MpsMBIMU B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapauieIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHbIE (UTYphl Ha IUIOCKOCTH: TETPadJp,

Ky'6, mapajiiCICItIiCa, IOCTPOCHUC ceuyeHH I

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE apAJIICIbHBIE U IEPIIEHAUKYISIPHBIE K ITIOCKOCTH, PU3HAK
NEPHEHAUKYJIAPHOCTH IIPSIMOM U IUIOCKOCTH, TEOPEMA O MPSMOU NEPIIEHAUKYIISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy IMpsSAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUs (GUIypbl Ha IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUlockocted. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IlonsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DSJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: Nn-yromeHas
npu3Ma, TPaHU W OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYToJIbHBIN MTapauIeIICITNAIIE T
u ero ceorcrsa. [Iupamuna: N-yrojgsHas nupamuia, TpaHd U1 OCHOBAaHUE ITHUPAMU/IBI,
OOKOBas M IOJIHAs MOBEPXHOCTh MUPAMU/bI, TPaBUIbHAS U yCeUEHHAs] MUpaMH/a.

OIEMEHTHI nNpu3Mbl U IMHUPAMUBL. HpaBI/IJ'ILHBIC MHOT'OTpAaHHUKH: ITOHATUC




MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAS NpU3Ma M MPAaBWIbHAS MNUPAMHIA,
IIpaBWIbHAs TPEYrojbHas NMUpaMUAA U IPaBUIBHBIN TeTpa’ap, Ky0. [IpeacraBnenue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

Cummerpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NApaUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

7.6

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH THPSAMONW IpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNUpaMHIbl, TEOpeMa O IUIOLIaau

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

1.7

[Topo6HbIe Tena B mpocTpaHcTBe. COOTHOMIEHHS MEXKTY TUIOMIA MK TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume I_[I/IHI/IH,Z[pI/I‘{eCKOP’I MMOBCPXHOCTHU, OCb
IIPIJIHH)IpI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3yrolas 1 0ch, TUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKkoi moBepxHocTu. KoHyc: ocHOBaHME M BeplnHa, 0Opasyromias U OcCh,
ionaab OOKOBOM M TOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, IMaMerp, oAb MOBEPXHOCTH cdepbl. B3aumHoe

PAacCIIOJIOKCHHUC C(l)epLI N IJIOCKOCTH, KacCaTClibHas IINIOCKOCTh K C(pepe, miomanab

cdepbl

6.4

N306paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllCHUA W MHOT'OTPAaHHUKOB. MHor OIr'paHHUK, OIMCaHHBIM

okoJto cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstue 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJBHOTO Tapajiefenunena u cieactsus u3 He€. OO0BEM HWIMHIPA,

koHyca. O0bEM 1mapa u Tionaab chepsl




[TomoOuple Tema B mpoctpaHcTBe. COOTHONIICHUS  MEXKIY — IUIOIIAISIMU

o MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY), CEUEHHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHHE BeKTOpa Ha uuciio. PaznoxkeHue BekTopa 1o TpéM HEKOMILIaHApPHBIM
' BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU
[IpssmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
6.10 [Ipocreiimue 3amadyn B KOOpAMHATAX. YTod MeXay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BBIUNCIICHHE YITIOB MEXAY NPAMBIMH U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUN F€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

BnageHne meromamMM J10Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKICHHA IpPU PEIICHUU  3a1ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH TOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIIMCaHUs PealbHBIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMHU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JIEHCTBUTEIBbHBIM
nokasareiaeM, JorapupM UHUCIA, CUHYC, KOCHHYC M TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOXYJI, PALMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o0riee KpaTHOE, aNropuT™ EBKIMIA MpH pelIeHny 3a/1a4; 3HaKOMCTBO ¢
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE ONCPUPOBATH IMOHATHAMHA: IMMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpudecKas nporpeccus,
OeckoHeYyHO yOBbIBaroIiasi TEeOMETpPHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompeaenuTeslb  MaTpULBbI,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe OonepupoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, YpPABHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YypPaBHEHWS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [ApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IJI PELICHUSA MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HaUMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIHSA, aCUMIITOTHI Irpaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YyMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YAacTHOIO U
KOMIO3UIMN (QYHKIMI, HAXOJUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh NPOU3BOIHBIE 3JEMEHTApHBIX (YHKIUH;
YMEHHME MCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUS (GYHKIHA,
HaXO/JUTh HaMOOJbIIME M HAUMEHbIIME 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaJIN3a; NPUMEHATh MPOU3BOAHYIO MU HAXOXACHUS HAWIy4dlIEro

pe€miCHUA B NPHUKIIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




(bU3UYECKUX 3a/layaxX; HAXOJUTh IJIOMAIN U 00bEMBI (PUTY C TOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUWH, JUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUUYecKre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMHM, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpaduKU H3YyYCHHBIX (YHKUIWH, BBIIOJIHATH MPeoOpa3oBaHUS
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, MPU peIIeHUH 3a7ady U3 APYruX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rpadukm QyHKOMA yis
pelleHts] ypaBHEHUH, HEPaBeHCTB U 3a/1a4 ¢ apamMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTU yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEI0BAThb IOJIYYEHHOE pELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATUSAMU: CpefHee apu(pMeTHIYEeCKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
auarpammax, rpadukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATh HH(POPMALIHIO C TIOMOLIbIO TaOIMIl U TUArpaMM;
HCCJIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCIIE C IPUMEHEHUEM
rpadpu4eckux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku

ucciaeaoBarb COBMCECTHBIC Ha6J'IIO)IeHI/I$[ C IOMOHIBIO  JUarpaMm




paccerBaHus ¥ JMHEUHOM perpeccun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHSI; YMEHUE BBIYHUCIATH
BEPOATHOCTb C HCIHOJb30BaHUEM TIpadUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOnHAaTOpHBIC GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  CIy4ailHass BEJTUYMHA, pacIpelle]ieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAaHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BeNWYMHBI, (DYHKUMU pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO © HOPMAJIBHOTO paCIpeeIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TMEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS TS PeLICHUS 3a7aY;
OIICHHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIJa, IUIOCKUH  Yroul,
JBYTPaHHBIA yroji, TPEXTPaHHBIM YroJs, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPH
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TOHATHH HU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YN
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YMeHue onepupoBaTh MOHATHUSAMH: IJIOHIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCThH

BpalleHus1, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaIb




MOBEPXHOCTU MUPaMHIbI, NMPU3MBI, KOHyCa, LWIMHApA, 00bEM Kyoa,
IPSIMOYTOJIBHOTO NapajljiesienuIeaa, MUpaMuabl, NpU3Mbl, LUIMHIpA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa U LIWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; yMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpBl U MOBEPXHOCTU
BpalICHUS, UX CEUYCHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMyIupoBaTh OMpeesieHNs n3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOHMCTBaxX W NMpH3HAKaX r€OMETPHUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kilaccudukanuio Quryp 1o
Pa3NWYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00Us, MOMO0OHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTECKTYpEe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUSI
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IMHA,
yroj, IUIOIMIAAb, OOBEM) MPU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M U3 PEATbHOHN JKU3HH, YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3y4deHHBIC (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, TIPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Mapaijiesienumea, MUPaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O00BEMOB

10JI00HBIX GUryp
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VYmenune ONCpHUPOBATH NOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joKEeHHUE BEKTOpa Mo Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHE HCIIOJb30BaTh BeKTOpHBIﬁ u KOOp)II/IHaTHBIfI METOL
JUIS pEIIeHWs TEOMETPUYCCKMX 3aj]ad W 3ajad JAPYruX YueOHBIX

IIPEAMETOB
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YMeHnne BBIOMpATh TOAXOMANIMN METOJA JUIsl pEIIeHHs 3a7adu,




NIOHVMMAHHUE 3HAYMMOCTH MAaTE€MaTUKA B W3YYCHUU TPUPOIHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SIBJICHHUH; YMEHHE pAaclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTHYeCKOM HayKHU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon

1 Yucna u BIYUCIECHUSA

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucell

19 Panyonanbnple uuciaa. OOBIKHOBEHHBIE U JAECATHYHBIE JpoOH, TPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJdbHOH creneHH. JeHCTBUsS ¢ apupMeTHYeCKUMHU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenenb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU

. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapudMbl

JeiictBuTtenpHble 4yncia. ApupMeTHYECKHEe ONepauu ¢ JeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BEIYMCICHUS, TPABUIIA OKPYTJICHHUS, IPUKUIKA U OIICHKA
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHUS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11

Marpuiia cuCTeMbl TUHEUHBIX YpaBHEHUH. ONpeaeauTeab MaTPUILLbI

3 DOyHKINUH U TpaPUKH
31 OyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' dbynknun. YétHeie u HeuéTtHbIe pynkuuu. [leproanueckue GyHKINN
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
32 [TpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' Maxkcumymbl 1 MHHUMYMBI ¢GyHkuud. Hambomnblnee W HauMeHbIlee 3HAYECHUE
(GYHKIIMHM Ha TPOMEKYTKE
33 Crenennass (yHKIuS C HaTypajJbHBIM M LEJIbIM MOKa3zarerneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUSI TOCIIEIOBATEILHOCTEN
3.8 ApudmeTrndeckasi U reoMeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoaHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKCcTpeMyMbl. HaxokieHne HanOoJbIIero U HauMEHBIIEro 3HauYeHUsl (PyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J(narpammel Oiniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE




7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMartuka: anredpa 1 Hauajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
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