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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro ypOBHS s
oOyuatomuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHapTa CpeAHEro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABSIBIIEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOrO 0Opa3oBaHUS.
Peanuzanmst mporpaMMbl 00ecrieunBaeT OBJIAJACHHUE KITFOYCBBHIMU KOMIIETCHITUSIMH,
COCTaBJISIFONIIIMU OCHOBY IS CaMOpPa3BHUTHS ¥ HEMPEPHIBHOTO OO0pa30BaHUA,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTHU 00yYarOIIMNXCSl.

HEJU U3YYEHUA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOLIero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBIO METANPEIMETHBIX U
MPEAMETHBIX PE3yIbTATOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JUIYHOCTHOTO
pa3BuTus oOydarouuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TEOMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEAJIbHOTO W HJICAJBHOTO, XapaKTEpe OTpPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA MW TPOLECCOB PEATBHOTO MHPA, MECTE
F€OMETPUU B CUCTEME HAyK U POJM MAaTEMaTUYECKOTO MOJIEIUPOBAHUS B HAYUHOM
MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYAIUXCs, a TaKKe KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliil B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTCS OAHMM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, Tak Kak oOOECIeYMBAeT BO3MOXHOCTb M3yYEHHS Kak
TUCITUTUTNH €CTECTBEHHO-HAYYHOW HAIMPABIEHHOCTH, TaK M TyMaHUTapPHOU.

Jloruueckoe MbIUIeHUE, (HOPMUPYEMOE MPU H3YUYCHUU OO0YUarOIIUMUCS
MOHSATUHHBIX OCHOB TEOMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIIECHUsS TEOMETPUUYCCKUX 3a7a4, YMEHHE BBIJIBUTATh W OIPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPU PEIIEHUH 3a]ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3HKHU.

YMeHrne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeATeNbHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CcoluaibHOro ObITus, (opMma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCIELIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBbHOCTH. OnepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazaMu O0OBEIMHAET pa3Hble BUAbl y4eOHOH M TPYNOBOH JESITEIBHOCTH,



ABIISETCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyalbHa
3amadya (GOpPMUPOBAHUS y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON ACSITETFHOCTH M0 MHOTHM HAaIIPABJICHHUSM.

Llenp ocBoeHMs mporpamMmbl ydeOHOTO Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 0OyueHHsi — o00Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyuarommxcst  4depe3  oOecleueHre  BO3MOXKHOCTU  NPUOOpETeHUs U
UCIIONb30BAaHUSI CHUCTEMATHUYECKUX TEOMETPUYECKMX 3HAHUW W JCHCTBHIA,
CHEeM(PUIHBIX TEOMETPUH, BOSMOKHOCTH YCHEIIHOTO MPOIOJKEHUSI 00pa3oBaHus
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCIOIH30BaHUEM T€OMETPHUH.

[IporpaMMa 1O reoMeTpud Ha 0a30BOM YypOBHE IMpeIHAa3HAYeHA JUIS
00yJaromuxcs CPeAHEN HIKOJIbI, HE UCIIBITHIBABIINX 3HAUMTENBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopaszoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIME MATeMaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TeoMEeTpUM M HEOOXOAUMBIE I KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYHTh F€OMETPHIO OoJiee
ry00Ko, €clii B JalbHEHIIeM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITENFHOCTH.

JIOCTH)KeHHE TeNH OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHBIMH 3aJadaMH  OCBOGHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISIOTCS:

e (opMupoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK dYacTh MHUPOBOI

KyJbTYPBI M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOUIIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHKAX W TellaX BpAIICHHUS
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJENSX, TO3BOJSIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHs pAaclO3HABaTh Ha YEPTEekKax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJIaMHU PEIICHHUs 33Ja4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPALICHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJEHUE  QITOPUTMAMH  pELICHUS  OCHOBHBIX  THIOB  3ajady;
¢opmMupoBaHne yMEHHS TPOBOAUTH  HECIOXKHBIE  JTOKa3aTeIbHBIC
paccy X JeHHs B XOJ€ PEUICHHS CTEPEOMETPUUYECKUX 3aJad U 3adad C
MPAKTHUECKUM COJICPKAHUEM;

e Dpa3BUTHE  UHTEIJICKTyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydaromuxcs, I03HABATEIbHOH  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBITIICHHUS,



e (dopMHpOBaHUE (yHKIIMOHATBHOMN rPaMOTHOCTH, peJIeBaHTHOM
FEOMETPUU: YMEHHE pPaClO3HABaTh MPOSBICHUS TEOMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTyallUsX M MPU U3YUYEHUU JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEl M 3aKOHOMEpPHOCTEW, (HOpMyIUpoBaTh MX Ha S3bIKE
F€OMETPUU U CO3J]aBATh TEOMETPUUECKHUE MOJIEIH, TPUMEHSIThH OCBOCHHBIN
FEOMETPUYECKUM ammapar [Js peleHUs] MPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTanyuTenbHON OCOOEHHOCTHIO MPOTPAMMBbl SIBJISIETCS BKJIIOUYEHHE B KYypC
CTEpPEOMETPUM B HAYaJle €ro MU3y4YeHUusd 3aJad, peIIacMbIX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHas padoTa Hajll
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JAJIbHENUIIEMY U3YYECHHIO ITPEAMETA.

[Ipennourenue oTnaércsi HArJsAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHHSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKONU NEATENBHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEACTABICHUN Y
y4aluxcss B KypCe€ CTEPEOMETPUHM MPOBOAUTCA 3a CYET pPEHICHHUS 3a7a4 Ha
CO3/JaHH€  TMPOCTPAHCTBEHHBIX O0pa3oB W  3aJady Ha  ONEpPUPOBAHUE
MPOCTPAaHCTBEHHBbIMU oOpazamu. Coznanue oOpaza MPOBOAUTCS C OMOPOM Ha
HarIsiJHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUSAX OTBJICUYECHUS OT
HarJISIHOCTH, MBICIICHHOTO U3MEHEHUSI €T0 UCXOIHOTO COJIEPKAHUS.

OcHOBHBIE conepxkaTresibHble JTMHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpasHukn», «IIpsiMble U MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl 1 KOOpJIMHATHI B IPOCTpaHCTBE». DopMUpoOBaHUE TOTMYECKUX YMEHUN
pacrpenensieTcs He TOJbKO MO COJAEpKaTelIbHbIM JMHUSAM, HO U MO ToJiaM
o0y4eHUs Ha YPOBHE CpEIHEro 001Iero oopa3oBaHusl.

Conep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTaM
OCBOEHHUs paboueil MporpaMmbl, pachpeieia€HHbBIM 10 rojaM oOOy4eHwus,
CTPYKTYpPHUpPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIQJCHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATEIbHO U MOCTYMATENbHO, C
COOJIFOICHUEM MIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAIUCH B
OOIllyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmuxcs, pacuupss u
yriry0sisi €€, 00pa3ysi IPOUHbIE MHOYKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Hexenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a ABa roja o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpun. Todka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMaTUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE: IIE€pECEKaroluecs,
MapajulesIbHble W CKpelmuBarommecs npsmele. [lapamrensHOCTE NpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIBHBIE MpPsSMBIE B  IPOCTPAHCTBE;
MapajuIENbHOCTh TPEX MPIMBIX; MAPAUIEIBHOCTh NPSIMOU U IJIOCKOCTHU. YTJBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YTOJd MEXIAy HpPSAMBIMA B IIPOCTPAHCTBE.
ITapayuienbHOCTH IIJIOCKOCTEH: NapaljIeIbHbIC IIJIOCKOCTH; CBOWCTBA
napajyienbHbeIX IUIockocTtei. [lpocTeilline mnpocTpaHCTBEHHbIE (QUIYphl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapajuiesenuie]]; HOCTPOEHUE CEUEHHI.

IleprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINKYIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIBHBIE M IEPIEHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, TeOopeMa O IIpsAMOU
MEPIECHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHMHBIA Yroia JABYTPAHHOIO  yIUIA.
IlepieHUKyISAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKU 10 INIOCKOCTU, PACCTOSTHUE
OT HOpsMOM 10  IJIOCKOCTH,  HpOeKuus  (QUIyppl  Ha  IUIOCKOCTb.
IleprieHIUKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPHEHIUKYJSIPHOCTH — ABYX
mIockocTer. Teopema o TpEX MEepIEeHIUKYIISIPAX.

MHororpaHHuKu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPAaHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOrOTpaHHMKA. [Ipu3ma: n-yronpHas
NpU3Ma; TPAaHU U OCHOBAHUA MPU3MBI; IpsiMasi U HAKIOHHAsI NPHU3Mbl; OOKOBas U
IIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IIPSMOYTOJIbHBIN
napajuleJienune]; U ero cpoucrsa. llupammupa: n-yronpHas nupamuga, TPpaHH U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
yCceuéHHas nupamMuga. OJEMEHTHl Npu3Mbl M nupamuasl. [IpaBuibHBIE
MHOTOTPAaHHMKU: IOHATHE IPABUIBHOIO MHOTOIPAHHHUKA; MPABUIIbHASA IPHU3MA U
IIpaBWJIbHAS IHPAMHUIA; NPABUJIBHAs TPEYroJibHas MNHpPaMUAA W IPaBUIJIbHBIN
terpa’ap; KyO. IlpeacraBieHre O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexa’ap v ukocadap. CeueHnst Npu3Mbl U IUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTH.  DJEMEHThl CHMMETPUM B INHpaMUAaxX, lapaulesienunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Briuncnenre SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHaliu, YTJIbL.
[Inomans OOKOBON MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIONIAlb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPHU3MBL.
[Inomaas OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPaMUIBbI,
TeopeMa O IUIomanu yceu€HHoM mnupamuabl. [lonsitue 006 00bEMe. OOBEM
MMUPAMUIBI, TTPU3MBI.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TEI.

11 KVIACC

Tesa Bpamenus

Hununapuyeckas MOBEPXHOCT, oOpazyromiue HUAJTMHIPUYECKOM
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBepXHOCTU. [{unmuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias MU OCh; IUIONIaAh OOKOBOM M MOJHOU
MMOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOoM nmoBepxHOCTU. KoHyC: ocHOBaHue U BepiiinHa, oOpasyronias
M OCb, IUIOMaJb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC!
oOpa3yrolue U BbICOTa; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxkeHue chepbl U TIOCKOCTH; KacaTelabHas IJIOCKOCTh K cdepe;
TJI0Ia b Chephl.

N3o0paxkeHue Tel BpallleHus Ha MII0CKOCTU. Pa3BEépTka UIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHus W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMHUCAHHBIA OKOJIO cdepnl; cdepa, BOHCaAaHHAS B MHOTOTPaHHUK, WU TEJO
BpaIl[EHUS.

[Tonstue 00 00béMe. OcHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuienenunena M cienctsuss u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa U MIomaab chepsl.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

Ceuennss mwinHApa (MapajuieNbHO MW MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. CloKEeHUE U BEIYUTAHUE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX €
NpUMEHEHUEM TpaBWJl JeUCTBUI ¢ BekTtopaMu. [IpsMoyrosibHas cucrema



KoopauHaT B mpoctpadHcTBe. Koopauaatel BekTopa. Ilpocrteitmue 3amaum B
KOOpAMHATax. YTojl Mexay BekropamMu. CKalsIpHOE MNpPOU3BEIICHHE BEKTOPOB.
Briuncnenue yrioB Mexay MpSAMBIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJI MPH PEIICHUHU T€OMETPUIECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOTPaMMbl y4EeOHOTO MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3ULIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHAa pPOCCHUHCKOTO OOIIeCTBa, IMPEICTaBICHHEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMH 1 HA3HAUYCHHUEM.

ITaTpuoTH4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUHUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIBI,
K HCIOJIb30BAaHHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa;
c(OOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO ITOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKHU U JIEITEIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

IcTeTHYECKOe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, pelIeHHH, paccyxIeHuM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCIeKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHUSI NPUMEHSTh MAaTeMaTUYECKUE 3HaHHUS B
HHTEpEcax 3J0pPOBOTO U 0€30MMacHOTro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (30pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHN U

OTABIXA, perynsipHas dbuznyeckas aKTUBHOCTB); buznYecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/J0POBUTEIHHOM
NESATENbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
pa3nmuuHbIM  cpepam  NPOodEeCCHOHANBHOM  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynyuielt mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILIAHBL;



FOTOBHOCTBIO U  CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSXKEHUU BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYECKOW HaMpPaBICHHOCTH.

IKOJI0rHYeCKOe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO HKOJOTUYECKON KyJNbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIUAbHOU
Cpelbl, OCO3HAHMEM TJO00AJIBHOTO XapakTepa JKOJIOTUYECKUX MpoOieM;
OpUEHTaIlMel Ha MPUMEHEHUE MATEeMATHUYEeCKUX 3HAHUW JJIsl pellieHus 3ajad B
o0JlacTH  OKpYyXarolllel cpenpbl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKA HUX
BO3MOYKHBIX MTOCIIEICTBUN 111 OKPYKAIOIIEH CPEBbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl 4eloBEeYeCKOW MesATeNbHOCTH, 3TAloB €&
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHUS LUBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 U MCCIEAOBATEIBCKYIO ACSATEIbHOCTD
WHJIMBUAYAJIbHO U B TpYyMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIbBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvmvie = no3znaeamenwvuvle  Oeticmsusi,  obecneuugaom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 o0byuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCAlowe2o0  Mupda,  NpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jioruyeckue AeiicTBUA:

e BBIBISITh U XapaKTEPHU30BATh CYIECTBCHHBIE TPU3HAKA MAaTEMaTHYECKUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIY TMOHATHIMH; (HOPMYITUPOBATH
OTIpeNeICHUs]  MOHSATWUW; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccupuKaluu, OCHOBaHMS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTE U MNPeOoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
npoTuBopedrss B (akTax, MaHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npejuiaratb ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIA;

e JI€NIaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTHYEeCKUX
YTBEPKIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH Ccroco0 pelleHus yd4eOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlEeHUs, BHIOMpPATh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejibckue AeicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHE, MpodieMy,
yCTaHaBJIMBaTh HMCKOMOE€ W  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJIUTH CaMOCTOSITETILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SBJICHUS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOABI M0 pe3ysibTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS, HCCIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIEHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MpoOliecca, a TAKXKE BBIJIBUTATh
MPEOIONKEHUS O €70 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABIATH AeUIUTH UH(GOPMALIUM, HAHHBIX, HEOOXOAMMBIX NJii OTBETA
Ha BOIPOC U JJIsI pEIlICHUs 3a]1auu;

e BbBIOMpaTh HWHGOPMALMIO W3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3JIMUHBIX BUJOB U (DOPM MPECTABICHHUS;

e CTPYKTYypUpOBaTh MH(GOPMAIIUIO, TPEACTABIATh €€ B pa3IUUHBIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTD uHpopMaru 1o CaMOCTOSITETILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamueHuwle Oelicméus, 0Oecnevyusaom

choOpMUpPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0uenue:



BOCIIpUHUMATh U  (HOpMynaupoBaTh CYXJACHUS B COOTBETCTBUU C
YCJIOBUSAMH U IEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a1a4, KOMMEHTHUPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0J1€ 00CY’KJI€HUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYXKIaeMOU TEMBI,
npo0JieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJICHHbBIE HA TTIOUCK
pEelUIeHUs; COMOCTABIATh CBOM CYXKIEHHS C CYXACHUSMH JPYTUX
YYaCTHUKOB Juajora, oOHapy>XUBaTh pa3iM4le U CXOACTBO MO3UIINH; B
KOpPPEKTHOU opme GOopMyIUPOBATh pa3HOTIIACHS, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  PE3yJbTaThl  PEIICHHS  3aJayd,  OSKCIEPUMEHTA,
UCCNIEIOBaHMs,  MPOEKTa;  CaMOCTOSITEIbHO  BbhIOMpaTh  (popmar
BBICTYIUJICHUS C YUETOM 3aJ1au MPE3CHTAIMU U 0COOCHHOCTEN ay IUTOPHUHU.

CorpyanuyecTBo:

3)

MOHMMATh W  HCHOJIb30BAaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHJIMBUAYAJIbHOU paOOThI MPU PEIICHUH YUY€OHBIX 3aj1ay; MPUHUMATh LIeIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpenensTh BUAbl padoT, JOTOBAPUBATHLCS, 00CYKIaTh MPOLIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKHX JIIOJIEH;
y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00CyKIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE€ MITYPMbI» W HWHBIE); BBINOJHATH CBOIO YacThb pPabOTHl U
KOODAMHUPOBATh CBOM JIEUCTBUA C JPYTMMHU 4JI€HAMU KOMAHJbL;
OIICHMBATh KAa4ECTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

Vuueepcanonvie  pezynamuenvie oelicmeus, obecneuusaiom

gbopmupoeauue CMbLCIIOBbLX YCNIAHOBOK U IHCUSHEHHBIX HABLIKOB JIUYHOCMU.
CaMoopraHmaunﬂ:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHHS 3a]l1aui, BHIOUpaTh CIIOCO0 pellieHus
C Y4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOM
uHpopmMaIuu.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMU [O3HABATENIbHON pediieKcMM Kak OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BJIJICTh CIOCOOAMMU  CaMOMPOBEPKH, CAMOKOHTPOJsA IIpoliecca U
pe3ysibTaTa peluIeHUsI MaTEMATUYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PELICHUU
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBSACHSITH
MPUYHHBI TOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB AECATEIIBHOCTH,
HaxOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCUOMBI CTEPEOMETPUM M CIEJACTBHUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
U INIOCKOCTEH.

KnaccupunmpoBats B3aMMHOE pACHONIOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MNOHATUSMH: ABYTPAHHBIM YTroJi, TpaHU JIBYTPAaHHOIO YIJa,
pebpo NBYTrpaHHOIO Yria; JUHEWHBIM Yroa ABYTPAHHOTO yTiia; rpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHHUK, BBIMYKJIBIH ¥ HEBBITYKIIBII
MHOTOTPAaHHHUK, JIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KnaccupunmpoBaTh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIs
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPAaHHUKU; MPSIMbIE U HAKJIOHHBIE TPU3MBbI, TApaJLICIICTIUIEIbI).

OnepupoBaTh MOHITUSMHU: CEKYIIas IJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUN, UCTIONB3YSI METO/ CIIEIOB.

CtpouTh ceueHHS] MHOTOTPAaHHUKOB METOJOM  CJIEIOB,  BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXyY, COOKY, CHH3Y.

Pemiath 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
aIropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MpPH pEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSIHUM MEXIy JABYMS
TOYKaMH, OT TOYKH JO TMPsAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemiath 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPH pEIICHUU
CTAHJAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYUCICHUE YIJOB  MEXAY
CKpPCIUBAIOIIUMUCS TMPSIMBIMU, MEXKIY TMPIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.



Brruncnars 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMmua) ¢ TM[pUMEHEHUEeM (OPMYJ; BBIUUCIATH COOTHOLICHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMU OAOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHSATUSIMHU: CUMMETPUS B NPOCTPAHCTBE; IEHTP, OCh H
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MIJIOCKOCTh CUMMETPUU (UTYPBI.

N3Bnekath, mnpeoOpa3oBbIBATh M HHTEPHPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTAaBICHHYIO0 HAa YepTexax U
pUCYHKaX.

[IpumensTy reoMmeTrpuueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeANnoJarainX HECKOJIbKO AaroB PelIeHUs], €CIIU YCIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOU (popme.

[IpuMensTy mpocTeililiie MporpaMMHBIE  CpPEICTBA U 3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, paCO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHSATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEaibHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE TOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
UCIIOJIB30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, alliapara anreopsl; penaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPUUECKUX BEIIUYHH.

11 KVIACC

OnepupoBaTh NOHATUSIMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0O0Opa3yrolue
UUJTUHIPUYECKOM  MOBEPXHOCTH;  IWIMHAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpazyrolue KOHMYEeCKON MOBEPXHOCTH, KOHYC; chepruuecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LWIUHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunupoBaTs B3auMHOE pacionoxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CEerMEHTAa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucnsate 00bEMBI M IUIOMIAAXM  MOBEPXHOCTEM Tel  BpallleHHS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIE B cdepy u
OMHUCaHHBIK OKONO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlEHUS.

BbluncnaTh COOTHOILIEHUSI MEXIY IUIOMIAIIMHU MOBEPXHOCTEH U O00BEMaMU
MOAOOHBIX TEI.



N3o0paxath u3yyaeMble (QUTYpBl OT PYKH M C MNPUMEHEHUEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrIinonHATh (BRIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BuJ cBEpXy, COOKY, CHU3Yy; CTPOUTH CEUEHUS TeJl BpalllCHUS.

N3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30BbIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

OnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BrInmonHATh JEUCTBUS CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHsTh paBUIIO Napajuielienunea.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, VIOl MEXIY
BEKTOPaMHU, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAaHAPHbIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB U MPOU3BEIECHUE BEKTOpPA HA YUCIIO, YTOJI MEXKY
BEKTOpPaMH, CKaJsipHOE TMPOU3BEJCHUE, PACKIAJbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy rTeomeTpuueckue (HakThl ISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeAnoJarainX HECKOJIbKO IAaroB PelIeHUs], €ClIU YCIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOU (popme.

Pemiate mpocreiiiiine reoMeTpuuecKue 3aJaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pematp 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUWA H
HaxO0XJICHUE FeOMETPUUYECKUX BEJIUYUH MO 00pa3liaM UK aifOpUTMaM, MPUMEHSIs
M3BECTHBIC METO/IbI IPU PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKUX 3ajay.

[IpuMensTy mpocTeiiliie NporpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, paCMO3HABATh IPOSIBJICHUE 3aKOHOB IT€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PeaibHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE MOHSATHUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
UCIIOJIB30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allapara anreopbl; penaTh
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

No 11/ HanmMeHoBaHMe pa3e/ioB U TeM KosimuecTBo yacos DJIeKTPOHHBIE (HU(PPOBHIE)
°n/m
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
Bu6nuoreka [JOK
1
! Brezettie B cTepeoMeTpiio 0 https://m.edsoo.ru/1¢209e37
) [IpsimMble U TIIOCKOCTH B MPOCTPAHCTBE. 12 bubmmoreka [JOK
[TapamienbHOCT IPSIMBIX U IJIOCKOCTEU https://m.edsoo.ru/1c209¢e37
3 [lepneHIUKYISIPHOCTD NPSAMBIX U 12 bu6mmoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
4 YTibl MEXIY TPSMBIMU U MIIIOCKOCTSIMU 10 bubmorexa HOK
AV TP https://m.edsoo.ru/1¢209e37
Bubnuoreka [JOK
11
> MuororparHKit https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 OOBEMEI MHOTOTPAHHHKOB ? https://m.edsoo.ru/1¢209e37
7 n _ . 4 bubnuorexa [IOK
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI hitps-//m.cdsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

HanmMeHoBaHMe pa3eioB U TeM
NpOrpamMMbl

Ne i/

KoaunuyecTBO 4acoB

Bcero

JuiekTpOoHHbBIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Tena Bpaienus 12 bu6mmoreka LIOK https://m.edsoo.ru/1¢209¢37
OO0BEMBI Tel 5 Bu6nuoreka L{OK https://m.edsoo.ru/1¢209e37
B

CKTOPDI H KOODIUHATE! B 10 Bu6nuoreka L{OK https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
IT

OBTOPCHHC, 0606meHI:Ie’ 7 Bbubmmorexa ITOK https://m.edsoo.ru/1¢209e37
cHUCTeMaTu3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

DJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChbl

OcCHOBHBIE TIOHATHUS CTEPEOMETPUN: TOUKA,
psiMas, IMJI0CKOCTb, IIPOCTPAHCTBO.

1 [TpaBua nzodpaxe a pUCYHKa 1 bubmmorexa LIOK
BHJIA U HUS Ha PUCYHKAX:
p p . pucy https://m.edsoo.ru/aecc77cd
M300paKeHUs TIOCKOCTEH, apaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
) [TonsiTus: nepecekarouuecs MmIOCKOCTH, 1 bubmmoreka [JOK
IEPECEKAIOIINECS NIPAMAast U INIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsiTus: nepecekarouuecs MmIOCKOCTH, 1 bubmmoreka [JOK
IEPECEKAOIINECS NIPAMAast U INIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMHU,
4 M300pakeHre MHOTOTPAaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HavaneHbie cBeieHust 0 KyOe U upamMuie
5 ASBEDTK ole ge . P ’ 1 bubmuoreka [JOK
uX pa3BépTku U Mojenu. CeueHus
p P https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HavaneHbie cBeieHust 0 KyOe U upamuie
6 HUX Pa3BEPTKU U MOJIECIHN ge‘-ICHI/IHp ’ 1 buGnnorexa LIOK
pasBep ' https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM MTOCTPOCHUU
7 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUH U 1 bubmorexa HOK
p pHi: p p https://m.edsoo.ru/OccScdfe
CJIEICTBUS U3 HUX
g [TonsiTHE 06 aKCHOMATUYECKOM MTOCTPOCHUU 1 bubmmoreka [JOK

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U

https://m.edsoo.ru/239¢8cb4




CJIICACTBHUA U3 HUX

[TonsaTue 06 akCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U bubmmorexa LIOK
https://m.edsoo.ru/65¢c6b106
CJIEICTBUS U3 HUX
[TonaTue 06 akCHOMAaTUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U bubmmorexa LIOK
https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIX B
11 IIPOCTPAHCTBE: MepeceKaromuecs, bubmmorexa LIOK
https://m.edsoo.ru/1a2520£6
NapajuleNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE
[TapamienbHOCTD IPSIMBIX U IVIOCKOCTEH B
12 IIPOCTPAHCTBE: NapaJlJIeNIbHBIE NIPSMBIE B bu6mmoreka [IOK
MPOCTPAHCTBE; NapaLIEIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapamienbHOCTD IPSIMBIX U IVIOCKOCTEH B
13 npoctpanctse: [lapannenbHOCTh NpsAMOil U bubmorexa LIOK
https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYIuIBI ¢ COHANPABICHHBIMUA CTOPOHAMH bubmorexa LIOK
https://m.edsoo.ru/9f4071b9
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/fe733862
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE bubmorexa LOK
https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN: bu6mmoreka [IOK
rapaiienbHble IIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieabHbIX MIIOCKOCTEN bubmorexa LIOK
https://m.edsoo.ru/e504d656
19 [IpocrTeiinme npocTpaHCTBEHHBIE (PUTYPHI bu6mmorexa [IOK




Ha TUIOCKOCTH: TE€TPadap, KyoO,

https://m.edsoo.ru/4a28dc02

napaiesenune/I
. bubmmoreka [JOK
20 Hoctpoertne cetentit https://m.edso:)_.[ru/ 1d434d0f
. bubmmoreka [JOK
21 Hoctpoetine cederitit https://m.edsocl)_.[ru/ec26f65d
KonTponbhas pabora no teme "lIpsimbie u
22 HJ?OCIF(:)CTI/I B HI;)Oi(l)“paH(?TBZ. o ) bubmiorexa LOK
[MapasenbHOCTh NPSAMBIX U IIOCKOCTEH" hitps://m.edso0.ru/9a0a9e36
[lepieHAMKYASAPHOCTD MPAMOUN U
23 HJI(E)CKOCHTH:};IepF;IeH;[HKyIJ)mpHHe psIMbIE B bubmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bu6mmorexa [IOK
MEPIEHAUKYIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/0acl1c95
)5 [Ipsimble napasuienbHble U bubmmorexa [IOK
MEPIEHAUKYIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U bubmmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U bubmmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/79165d15
)3 TeopeMa o npsiMOii TEpIIEHIUKYIISIPHOM bubmmoreka [JOK
IUIOCKOCTHU https://m.edso00.1ru/635¢5087
29 TeopeMa o npsiMOii TEpIIEHIUKYIISIPHOM bubmmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMOii TepIIEHIUKYIISIPHOM bubmmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/7d18834b
31 [lepneHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE bu6mmorexa [IOK

OT TOYKHU 0 INIOCKOCTHU, paCCTOAHUC OT

https://m.edsoo.ru/33¢477d3




IIPSIMOM 10 IIJIOCKOCTH

[lepnieHUKYyISp U HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH A0 INIOCKOCTH, PACCTOSHUE OT bubmorexa HOK
. A b https://m.edsoo.ru/66fefadd
MPSIMOM 10 MJIOCKOCTH
IlepneHAUKYIISIP U HAKJIOHHBIC: PACCTOSHUE
33 oT FF)O‘-IKI/I OyHJIE))CKOCTI/I aCCTofi)HI/Ie oT bubmorexa [IOK
. A b https://m.edsoo.ru/a5b7b8e3
MPSIMOM 10 TJIOCKOCTH
IlepneHAUKYIISIP U HAKJIOHHBIC: PACCTOSHUE
34 oT i)O‘-IKI/I OyHJIE))CKOCTI/I aCCTOSFI)HI/Ie oT bubmorexa HOK
. A b https://m.edsoo.ru/dbee22bc
MPSIMOM 10 MJIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM bubmmoreka [JOK
M INIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, TUHEHHBIN yroi bu6mmorexa [IOK
IBYTPAHHOIO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yro bu6mmoreka [IOK
JABYTPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
IlepneHaAuKYISIpHOCTh INIOCKOCTEH:
38 II IE?»HaK Heynef{) HKYJISIPHOCTH JBYX bubmoreia HOK
P Vp AHEYIAP ABY https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneHaAuKyISIpHOCTh INIOCKOCTEH:
39 II IE?»HaK Heynef{) HKYJISIPHOCTH JBYX bubmorexa [IOK
P Vp AHEYBP HBY https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneHaAuKYISIpHOCTh INIOCKOCTEH:
40 n IE?»HaK Heynef{) HKYJISIPHOCTH ABYX bubmorexa [IOK
p vp FHKYIEAP ABY https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMa o0 Tpé€X mepHeHAUKYIIpax bubmorexa [IOK
p p PHCHKY AP https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHeHANKYIISIPAX bu6mmoreka [IOK




https://m.edsoo.ru/52188a7d

bubmuoreka [JOK

43 Teopema 0 TpEx nepMeRAiKy Lipax https://m.edsoo.ru/91246736
KonrponbHas pabora o Temam
44 "[lepnieHAUKYISAPHOCTD NMPSAMBIX U bubmmorexa [IOK
miockocTeil" u "YIubl MeXIy NPSMBIMU U https://m.edsoo.ru/5b971ef3
miockocTsaMu"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
4 3JIEMEHTBHl MHOTOI'PaHHUKA, BBIITYKJIbIE U bubmmorexa [IOK
> HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Tpu3ma: n-yrospHasi mpu3Ma; rpaHu v
46 OCHOBAHUS NPU3MBL; IPsIMasi U HAKJIOHHAS bubmmorexa [IOK
pU3Mbl; OOKOBAs U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bu6mmoreka [IOK
MapajuieenuIie] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yroiapHasi mupaMuaa, TpaHu U
43 OCHOBaHHME MMHPaMH/JIbL; OOKOBAs U MOJTHAS bu6mmoreka [IOK
[IOBEPXHOCTh IUPAMU/bI; IPaBUIIbHASA U https://m.edsoo.ru/fblcd0as
yCEUYEHHAs NUpaMuia
[IpaBUIBHBIE MHOTOTPAHHUKU: TIOHSATHE
MPaBUIBLHOTO MHOTOTPAaHHUKA; TIPAaBUIIbHAS
49 IIPU3Ma U NIPAaBUIIbHAS IUPAMHUJIA; bubmorexa [TOK
https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIPaBUIIBHBIN TETpasdap; KyO
[IpencraBneHue o MpaBUIBHBIX
50 MHOTOTpaHHHUKaX: OKTa’ap, 10AEKadIp U bubmmorexa LIOK

MKOCAdIP.

https://m.edsoo.ru/a0fdd5bf




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSMOH, INIOCKOCTH.

51 DJIeMEHTLI CHMMETPHUHU B MUPAMUIAX Bubmorexa IIOK
P P ’ https://m.edso0.ru/b9e777d9
napajuieNienuneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
5 Briuucnenue 351eMEHTOB MHOTOTPAaHHUKOB: bubmmoreka [JOK
pEOpa, AMaroHaiu, yrisl https://m.edsoo.ru/6¢cdbecef
[Tnomans 60KOBOM NOBEPXHOCTH U MOJHON
53 MIOBEPXHOCTHU NPSIMOM IPU3MBI, IJIOIIAb bubmmorexa [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSMOI IPU3MBbI
[Tnomianb 60KOBOM OBEPXHOCTH U
54 MIOBEPXHOCTH IIPABWJIBHOM MUpaMUBbI, bubmmorexa [IOK
TEopeMa O IUIOIIAI OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU MUPAMUIBI
55 KonrponsHas pabora o Teme bubmmorexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95£5c04
56 [Tonsarue 06 06BEMe bubmmorexa LIOK
https://m.edsoo.ru/7ad0020b
N bubmunoreka [JOK
57 O0BEM TUpaMHUTBI
Pamiz https://m.edsoo.ru/235171b3
58 O0BEM TUpaMHUTIBI bubmorexa [IOK
https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 O0BEM TUpaMHUTBI
pamui https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 O0BEM TUpaMHUTBI
PaMi https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmorexa HOK

https://m.eds00.ru/79853608




Bbubnuoreka [JOK

62 O0BEM npu3MBbI 1
https://m.edsoo.ru/1e053890
63 OO0BEM TPU3MBI 1 bubmorexa LIOK
https://m.edsoo.ru/482d3f51
64 Konrtponsnas padora o teme "OO0bEMBI 1 bubmmorexa [IOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573¢c
[ToBTOpEeHUE, 0600IIEHNE CUCTEMATH3AIIHS
65 3HaHui. [locTpoeHue ceueHuii B 1 bubmorexa HOK
' p https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIIHS
3HaHUU. BeIuKcCIIEHHE PACCTOSIHUMI: MEXAY
66 BYMsI TOUKAMH, OT TOYKH J0 OPSIMOM, OT 1 bubmorexa HOK
ABY ’ Ao TP ’ https://m.edsoo0.1u/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEKIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
Bu6nuoreka [JOK
67 HroroBas KoHTpoOJIbHAs paboTa 1
p p https://m.eds00.ru/b9146bc0
[ToBTOpEeHUE, 0600IIEHNE CUCTEeMATH3AIIHS
3HaHUH. BeIunciieHne yIioB: MexXIy
68 CKPEIIHMBAIOIUMHUCS TPSIMBIMU, MEX, 1 bubmmorexa [IOK
P Hlv 5 P ’ Y https://m.eds00.ru/56765e8b
MPSIMOU U TUIOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YTJIOB MEXKIY TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHbBIe N (ppoBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTe/ibHbIE PeCypChl
| Cdepa u map: ueHTp, paanyc, IuaMeTp; 1 bubmmoreka [JOK
IUIOIA/Ib TIOBEPXHOCTH Chepsl https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepst u
Bu6nuoreka [JOK
2 IUIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; miomanb chepsl

3 N306pakenue cgepsl, 11apa Ha IIOCKOCTH. 1 bu6mmorexa [IOK
CeueHnus mapa https://m.edsoo.ru/be 1572
Hunuuapuydeckasi MOBEPXHOCTb,

4 o0pa3yromne MUIHHIPHIECKON 1 bubmmoreka [JOK
MIOBEPXHOCTHU, OCh LIWIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS 1 OOKOBast

5 IOBE XHIZ)CTB o0pa3yrolas U 0Ch; IJIOMAIb 1 bubmorexa [IOK

P N ’ pv Y ’ https://m.edso0o.ru/188f6216
OOKOBOI1 ¥ MOJTHON TTOBEPXHOCTH
N300paxkenne nUIMHAPA HA MIIOCKOCTH.

6 Pazséprka unnunapa. CeueHus UIMHAPA 1 bubmmoreka [JOK
(TII0CKOCTHI0, NapalIeIbHON UITN https://m.edsoo.ru/016e25eb
MEePHEHANKYISIPHON OCH LIUJIMH]IPA)

Konnueckasi moBepxXHOCTb, 00pa3yomiye
7 KOHUYECKOU HOBerHOCTI/I ocf I/I}];e IMHA 1 bubmorexa [TOK
N p ’ p https://m.edsoo.ru/c94ba09b
KOHMYECKOU MOBEPXHOCTH
Konyc: ocHOBaHME U BEpILNHA,
. Bbu6nuoreka [JOK
8 o0pa3yromias ¥ 0Ch; IIOMAas OOKOBOM 1 1

MOJHOM OBEPXHOCTHU

https://m.edsoo.ru/897dd3b2




VYceu€HHbI KOHYC: 00pa3yIoLIHe U BHICOTA;

Bubnuoreka [JOK

? OCHOBaHHUS U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxkeHne KoHyca Ha MIOCKOCTH.

10 Pa3sépTka konyca. CeueHus KoHyca bubmmoreka [JOK
(T10CKOCTHI0, MapalieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, TPOXOJISIIEH Yepe3 BEPIINHY)

1 KoMOuHanwst Ten BpaieHus u Bu6nuoreka [JOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHuK, OIIMCAaHHBIN OKOJIO chepsl;

12 cdepa, BMcaHHAss B MHOTOI'PAaHHUK WJIH B bubmorexa [TOK

https://m.eds0o.ru/0b136158
TEJIO BpaIlEHUs

13 [Tonstre 06 00bEMe. OCHOBHBIE CBOMCTBA bubmuoreka [JOK

00BEMOB TeT https://m.edsoo.ru/26a03fb7
N bubmuoreka [JOK

14 O6nem upmHApa, KoHyca https://m.eds00.ru/5513d87b
N bubmnoreka [JOK

15 O0bem mapa u mowazs chepet https://m.edsoo.ru/d189bde2
[Tomo6HbIE TeNa B IPOCTPAHCTBE.

16 CO(I)[THOH_IGHI/IH Mencnpy HJII)OH_IaIUIMI/I bubmmorexa LIOK

. .. https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMAMH MOTOOHBIX TET

17 KonrponsHas pabora no tTemam "Tena bu6mmoreka [IOK
Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJIOCKOCTH U B IIPOCTPAHCTBE bubmorexa [TOK

https://m.edsoo.ru/5caefclb

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB bubmorexa [TOK

https://m.edsoo.ru/23{4{089

20 YMHOXEHUE BEKTOpa Ha YHUCIIO bubmmorexa LIOK

https://m.edsoo.ru/dee379¢b




PasnosxeHue BekTopa 1o TpéM

21 HEKOMILUIaHApHBIM BeKTOopaM. IIpaBuio bubmmorexa LIOK
https://m.edsoo.ru/a28fd74e
napasuieNenuneaa
” Pemrenue 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM Bbu6nuoreka [JOK
IIpaBUJI ICUCTBUM C BEKTOpaMU https://m.edsoo.ru/5a827900
” KoopanHatHO-BEeKTOpPHBIN METOI TPU bubmmoreka [JOK
pELIEHNH TEOMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsmoyronbpHas cucTeMa KOOpAHHAT B
24 HIfOCsz_HCTBe. Koopaunatst BiKTopa. bubmorexa [TOK
N https://m.edso0o.ru/48db7058
[Ipocreiimue 3a1a4u B KOOpAXHATAX
)5 VYron mexay Bektopamu. CKajasipHOE bubmmoreka [JOK
IIPOU3BEAECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mex1y OpsiMbIMUA U bubmmoreka [JOK
IUIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
7 KonrponsHas pabora o teme "BekTops! u bu6mmoreka [IOK
KOOPJAMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHue, 0600IICHNE 1
)3 cuctemaTu3aiys 3HaHui. OCHOBHBIC bubmunoreka [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUHI
[ToBTOpeHue, 06001IeHNE U
79 cuctemaTu3ais 3HaHui. OCHOBHBIC bubmuoreka [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPUHI
[ToBTOpeHue, 06001ICHNE U
30 cucTeMAaTHu3aIys 3HaHUH. 3agaun Bubmuorexa LJOK
https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU B METOJIBI X PEIICHUS
31 [ToBTOpeHUEe, 06001IeHNE 1 bubmmoreka [JOK




cucTeMaTu3aIus 3HaHuH. 3agaun
IUIAHUMETPUU U METOJIbI UX PELICHUS

https://m.edsoo.ru/4dffda97

[ToBTOpEeHUE, 06001ICHNE 1

0 cucreMaTtu3aius 3Hanuii. OCHOBHbIE 1 bubmmoreka [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH

Bbu6nuoreka [JOK

33 Hrorosast kKoHTpoONbHAsE paboTa 1 hitps-//m.cdsoo.ru/ec24dfc?

34 [ToBTOpEeHUE, 06001ICHNE 1 1 Bu6nuoreka [JOK
cUCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOM ITIPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
75 ITpyMeHsITh aKCMOMBI CTEPEOMETPUH U CIAEACTBHS U3 HUX IPH PELICHUU
‘ reOMETPUUYECKUX 3a4a4
73 OnepupoBaTh MOHATUSAMHU: NAPAUIETBHOCTh U MNEPIEHIUKYISIPHOCTD
‘ MPSIMBIX U IIJIOCKOCTEMN
74 KnaccugummpoBars B3auMHOE pacrooXeHUE MPSIMBIX M TUIOCKOCTEH B
‘ IIPOCTPAHCTBE
OnepupoBaTh NMOHATUSAMU: JBYTPaHHBIN yroJl, TPaHU ABYTPAHHOTO YIJIa,
7.5 peOpo ABYIpaHHOTO yriia, JMHEHHBINA yroil ABYTPAaHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
y OnepupoBaTh NOHATHUSMU: MHOTOI'PDAHHUK, BBINYKJIBIA U HEBBITYKJIBIH
‘ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUJIbHBI MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUIBl MHOTOIPDAaHHUKOB (IMpaMuja, NpU3Ma,
‘ IIPSIMOYTOJIBHBIN Napajieienumnen, Kyo)
KnaccupummpoBarb ~ MHOTOrpaHHMKH, BBIOMpass  OCHOBaHUS  JUIA
. kinaccuukanuy  (BBIMYKJIBIE WM HEBBINYKJIbIE  MHOTOTPaHHMKH,
‘ IIPAaBWIbHbIE MHOTOIPAHHUKH, TIPSIMBIE W  HAKJIOHHBIE IIPU3MBIL,
napajuieJenuneb)
79 OnepupoBaTh MOHSTUSMMU: CeKyIas IIJIOCKOCTB, CEUEHUe
‘ MHOTOTPaHHUKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOTPAaHHHUKOB,

HCIOJIB3YA MCTOM CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OIpaHHUKOB MCTOAOM CJICAOB, BBIIIOJHATDH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUryp:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HaX0XJIEHHE T'€OMETPUUECKUX BEIMUYUH MO0 oOpas3iam
WM aNropuTMaM, NPUMEHss W3BECTHBIC AHAIMTUYECKUE METOAbI IIPH
pELICHUN CTaHAAPTHBIX MATEMAaTUYEeCKUX 3a7a4 Ha BBIYUCIICHUE
pPacCTOSIHUN MEXIY IBYMs TOYKaMM, OT TOYKH JO NPSMOM, OT TOYKU 10

IMJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS IMPAMBIMHA

7.13

Pemarn 3aa41 Ha HAXOKACHUC I'COMCTPUYCCKUX BCIUYHH 110 06pa3uaM
HJIN aJiIrOpuTMaM, IMPUMCHSASA HU3BCCTHLIC aHAJIUTUYCCKUC MCETOJbI IIpH
peiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BBIYHUCJICHHUC YIJIOB
MCKAY CKPCIIHUBAIOUMIMMUCA TIPSAMBIMH, MCKIAY HpHMOﬁ U IINIIOCKOCTBIO,

MEXY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00BbEMBI M IUIOMIAAM  MOBEPXHOCTEH MHOT'OIPAaHHHKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHUEM (OPMYJL, BHIYUCIATH COOTHOIICHHUS
MEXIY IJIOIIAAIMU IOBEPXHOCTEM, o0béMamu MOAO00OHBIX

MHOT'OTpaHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTypHI

7.16

W3BnekaTb, mpeoOpa3oBbIBATb U HHTEPIPETUPOBATh HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEJCTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpuMeHsATH reoMeTpuueckrue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEAIONIArarlluX HECKOJIbKO IIAroB pEILICHMs, €CIU YCIOBUS

MIPUMEHEHHUS 3aJIaHbl B SBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIIEe NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

IIpuBOoAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOLAC U

JKU3HHU, paClliO3HABATh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

7.20

[TpuMeHATH MoNTydYeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIC
CUTyallud M NPUMEHSTh HM3yYCHHbIC MOHATHUS B TIPOLIECCE IOUCKA
pelieHus MaTeMaTHYECKU chopMyIHPOBAHHON npo0IeMBl,
MOJICIMPOBATh peajbHble CUTYallMd Ha SI3bIKE T€OMETPHH, MCCIEI0BaTh
MOCTPOCHHbIE MOJETH C HCIIOJIb30BAHHUEM T€OMETPUYECKUX TMOHATHH H
TEopeM, amrnapara ajareOpsl, perarh NPaKTHUYECKUE 3aauu, CBA3aHHBIC C

HaXOXKIACHUCM I'COMCTPUICCKUX BCININH




11 KUIACC

Koz IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero odmero 00pasoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMHU: IHUJIUHIPHYECKAsi TOBEPXHOCTh, 00Opa3yomue
6.1 IWINHAPUYECKON TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs MOBEPXHOCTD,
' oOpasyloliie  KOHHYECKOH  TMOBEpPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IMIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPAILCHHS
6.4 KnaccugummpoBars B3auMHOE PacoyioxkKeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHATHSAMM: IIAPOBOW CErMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTA, IAPOBOW CIIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
IApOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IJIOIIAAM TOBEPXHOCTEH TeNl BpalleHUs,
' reOMETPHUECKUX TeJl C MPUMEHEHHEM (HOopMyJT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHMCAaHHBIH B cdepy H
6.7 OINKCaHHBIN OKOJIO cdepsl, cepa, BMcaHHAsE B MHOTOIPAaHHUK HITH TEJIO
BpaLCHUS
6.8 BbIUMCIATE  COOTHOIICHHST MEXAy IUIOIIAASIMU TIOBEPXHOCTEH H
' 00BbEMaMu TOAOOHBIX TET
6.9 N300paxkaTh n3ydaemble GUTYpBl OT PYKH U C IMPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEeXKHM M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tel
BpaICHUS
W3BnekaTb, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TNPEACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumMeHsTH TEeOMETpHUYECKUE (DAKTHI ISl PEUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPEIoJIaralonX HECKOJbKO IIAroB PELICHUs, ©CJIU YCIOBUS
NpPUMEHEHUS 33JJaHbl B IBHOHM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI>'ICTBI/I$I CJIOXKCHUA BCKTOPOB, BBIUYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHUCIIO, 06I:$ICHSITB, KakuMH CBOMCTBaMHU OHH

o0azaroT

6.15

IIpuMeHATH PaBUIIO MapaAJICIICIIUIIENA [IPU CIIOKEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yrojl MEXIy BEKTOpPaMM, CKAIPHOE IPOU3BEICHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauts cyMMy BEKTOpPOB U INPOU3BEACHHME BEKTOpA HAa YMCIIO, YIoJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKIIAAbIBATh BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aznaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate mpocredinue TeOMETpUYECKHME 3aJayd  Ha IIPUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO METO1a

6.20

Pemarn 3aJa4dyud Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOILICHUU U
HAaXOKACHUC I'COMCTPUUICCKUX BCIUYHUH I10 06pa3uaM W aJIrOpUuTMam,
MMPUMCHAA HU3BCCTHBIC METOABI npu pemiCHUN CTaHAApPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH MpOCTEHIINE MPOrPaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBoaUTH NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKHU3HHU, paCllO3HABaTh NPOABIICHUC 3aKOHOB I'COMCTPUU B UCKYCCTBC

6.23

[IpuMeHSATH TOJlydYeHHBbIE 3HAHMA HA TPAKTUKE: aHAJTU3UPOBAThH
peanbHble CUTYallMM W TNPHUMEHSATh WM3YYECHHBIC MOHATHS B IpoLecce
MOWCKA pEIICHUs MaTeMaTu4ecku c(OopMyIupoBaHHON MpoOIEeMBbI,
MOJICJIMPOBATh peajbHbIE CUTyallud Ha S3bIKE T€OMETPUH, UCCIEI0BAThH
MOCTPOCHHbIE MOJIEIH C HCIIOJIb30BAHHUEM TI'€OMETPUYECKUX IMOHATUN U
TeopeM, amnmapara ajreOpbl, perarh MPakKTUYECKUE 3a/1a4H, CBSI3aHHbIE C

HAaXO0XKIACHUCM I'COMCTPUICCKUX BCININH




INPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

I'eomerpus

7.1

OcHoBHBIE TIOHATUS CTepeoMeTpuu. Touka, HpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[Tonsatne 00  aKCHMOMAaTHYECKOM  IIOCTPOGHHUH  CTEPEOMETPHU:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3auMHOe  pacnosoxkeHue INpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOLIUECH,
NapajuleJbHbIE W CKpeluBaroImuecss mpsMble. [lapajienbHOCTs NPSMBIX WU
IUDIOCKOCTEM B IPOCTPAHCTBE: MApajUICNIbHbIE IMPsIMbIE B IPOCTPAHCTBE,
MapaJUIEIBHOCTh TPEX MPSAMBIX, [MAPAJUICIBHOCTh MPSMOM U IJIOCKOCTH. YTJBI C
COHAIPABJICHHBIMM  CTOPOHAaMHU, YIOJl MEXKIy IpsSMBIMA B  IIPOCTPAHCTBE.
ITapaenbHOCTD IIIOCKOCTEN: Napaljie/ibHbIe IUNIOCKOCTH, CBOMCTBA IApaJUICIIbHbBIX
iockocteil. Ilpocreiimume npocTpaHCTBeHHbIE (UTYyphl Ha IUIOCKOCTH: TETPadJp,

KyO, mapayiesenumne/1, TOCTPOCHNUE CEUeHUN

7.3

IlepneHqUKyISAPHOCTE MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NIPSIMBIE NTAPAJIJIEIbHBIEC U IEPIIEHIUKYIISPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTHU IIPSMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHAUKYIIIPHOU
IUDIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJd MEXAY MPAMOA M IUIOCKOCTBIO,
JBYI'PDAaHHBIA yroOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. llepnennukyinsap u
HAKJIOHHBIE: PACCTOAHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT IpPSMOM [0
TUIOCKOCTH, MPOEKIUs (PUryphl Ha IUIOCKOCTh. [lepmeHauKyIIpHOCTD IUIOCKOCTEH:
NPU3HAK  [EPIECHIUKYJSIPHOCTH  JBYX  IIOCKocTe. Teopema o0  Tpéx

NEePHEHAUKYIISPAX

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOIOIPAHHHKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
pu3Ma, TpaHd M OCHOBAaHMs MPU3MBI, IpsAMas U HaKJIOHHas NpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mbl. [lapamienenumnen, NpsMOyTroabHbIN NapaJIIEICIUIIE]
U ero csoucrtsa. [lupamuna: n-yroiapHas nupamua, TpaHd U OCHOBaHUE NTUPAMUIBI,
OoKOBast ¥ TMOJHAsI MOBEPXHOCTh MUPAMHUIBI, MIPABUIbHAS M yCEUEHHAs MUPaMHUTA.

DJ1€eMEHTHI MNpu3Mbl MW MNHUPAMHIBIL. HpaBI/IJIBHI:IC MHOT'OTpaHHUKH: TIOHATUC




[IPaBUJIBHOTO MHOIOIPAaHHUKA, IPaBWIIbHAs I[IpU3Ma M IPaBWIbHAs IUPAMHUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMpaMUa U IPaBUWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTpPaHHMKaX: OKTa’Jp, AOAEKa’Ap M ukKocadapyrue CedeHus

MMPU3MBI 1 TUPAMUIBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTHI CUMMETPUH B NMUpaMMJIaX, NapajuleJenuIe1ax, IpaBuIbHbBIX

MHOT'OrpaHHUKax

7.6

Bbruucienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yriuel. Ilmomanp
OOKOBOM TOBEPXHOCTH U TIOJHON TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOLIA/b
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMoi mpu3Mbl. [1omans 60koBoi
MIOBEPXHOCTH U IIOBEPXHOCTU IIPAaBUJIIBHOM MHMPAMHUIABI, TEOpeMa O IUIOLIAAH

yceuéHHoil nupamupl. [Tonstue 06 06bEMe. OObEM MHpPaMHIBL, TIPU3MBI

7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIIECHHS MEX/1y TUIONIAIMU TTIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TENI

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

6

I'eomerpus

6.1

[{umHAprYeckas IOBEPXHOCTh, 00pa3yromue IUIMHIPUIECKON TTOBEPXHOCTH, OCh
LWIMHIPUYECKON NOBEpXHOCTU. LlMmmHAp: OCHOBaHMA M OOKOBasl MOBEPXHOCTD,

o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

Konuueckas moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKol moBepxHOocTH. KOHyc: ocHOBaHHWE W BepIIMHA, 0Opasyromias U OCh,
Iomaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0Opasyioniue u

BbICOTA, OCHOBAHUA U OoxoBas TTOBCPXHOCTDH

6.3

Codepa u map: ueHTp, paauyc, IMaMerTp, IIONaab MOBEpXHOCTH cepbl. Bzanmuoe

PacCIoJIOKCHHUC C(I)epLI n IIJIOCKOCTH, KacaTCJibHasA ITINIOCKOCTh K C(bepe, miomanb

cepsl

6.4

N300pakeHue Tes BpallleHHus Ha MJI0CKOCTU. Pa3BépTka umuHapa u KoHyca

6.5

KomOuHammu Tten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIHN

oKoJ10 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHUK, WIIM TEJIO BPAILICHHS

6.6

[Tonsitne 06 00bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapayienenumnena M ciueactBus u3 He€. OOBEM LMIHHIpA,

KoHyca. O0BEM 1mapa u miomanb chepsl




[Tomobupie Tema B mpoctpaHcTBe. COOTHONICHHS  MEXKIY  IUIOMIASIMU

o7 NoBepXHOCTEH, 00BEMaMU TOJJOOHBIX Tel
6.8 Ceuenust nunauHzApa (NapajuleIbHO U NEPIEHIUKYJSIPHO OCH), CEUEHUS KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa
Bexktop Ha miockoctd U B IpocTpaHcTBe. CIIOKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxeHue BEeKTOpa M0 TPEM HEKOMILJIAaHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. PemieHne 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPaBUIl ACUCTBUI C BEKTOpaMU
IIpssmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsel BeKTOpa.
6.10 IIpocreiimue 3amauu B KOOpAMHATax. YTosl Mexay Bekropamu. CkanspHoe

MPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY MPAMBIMU U IIJIOCKOCTSIMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELLIEHNN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pPe3yJbTAaTaM O0CBOCHUS
NpoBepPsSIeMOro OCHOBHOI1 00pa30BaTeJILHOM IPOrPaMMBI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHusi

Brnanenue meronamMu J0Ka3aTeNbCTB, AJTOPUTMAMH pEIICHUS 3a]ad;
yMeHue (GopMynMpoBaTh U ONEPUPOBATH MOHATUSIMH: OIpE/EIICHHUE,
aKcuoMma, Teopema, CJEJICTBHE, CBOICTBO, NMPHU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITHUPOBKH; IPUMEHSTH UX; YMEHHE (OPMYyITUPOBAThH
0o0paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHUYeCKOW WHIYKIIUH;
NPOBOIUTH JIOKAa3aTEJbHBIC PACCYXIEHHUs TpH peHICHUH 3ajad,
1 OLICHUBATh  JIOTHYECKYIO  MPAaBUIBHOCTH  PACCYKICHUH; yMEHHE
ONEpPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEPALUU HaM
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Juis OIMCAHUs PEeaIbHBIX MPOLIECCOB U SABJICHUN U MPU PELICHUN
3aja4, B TOM 4YHCIE W3 JPYrHX Y4eOHBIX MpPEIMETOB; YMEHHE
OIEepHPOBATH MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIUCHIBaTh Tpadbl pa3INnYHBIMU

crioco0amu; UCIOIB30BATh Ipadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMHU: HaTypalbHOE YHCIIO, LEI0E YHCIIO,
CTETIeHb C IEJIBIM MOKa3aTeleM, KOPEeHb HaTypajJbHON CTENeHU, CTEIICHb
C palMOHAJBHBIM  IIOKa3aTejeM, CTENeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHICHC
MPOM3BOJIFHOIO YHCIA, OCTaTOK I0 MOJYJIO, PAlMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE  YMCJIO0,  MHOXKECTBA  HATypalbHBIX,  IIEJBIX,
2 pallMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUIMM OOIIMH JenuTeNh U HauMEHbIIee
o01iee KpaTHOe, adropuT™M EBKiIMIA MpH pelIeHnu 3a/1a4; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHUS;, yMEHHE
BBITOJIHATh BBIUMCIIEHUE 3HAUYEHUH U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHs MU M JiorapupmMamu, Mnpeodpa3zoBaHus IPOOHO-pALMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC OINCPUPOBATH IMOHATHAMU: NOCICAOBATCIBHOCTD,




apupmeTnyecKas Iporpeccus, reoMeTpUUEeCcKast nporpeccus,
OecKOHeUyHO yObIBaroIias TeOMETpUYEcKass IMPOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEpUpOBaTH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMILIEKCHOTO
yuciaa, ¢GopmMa 3amucHM  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TPUTrOHOMETpUYECKass W  anreOpanyeckas); yMeTb IPOHU3BOJIUTH
apupMeTHYeCKre ICHCTBUS C KOMIUICKCHBIMH YHCIIAMH; IMPHUBOIAHUTH
IIPUMEpPBl  HCIIOJIb30BAHMSA  KOMIUIEKCHBIX  YHCEN,  ONEpUpOBAThH
HNOHATHAMM: Marpuma 2x2 u  3X3, oOIpenenuTeNb MaTpULbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHHe OnepupoBaTh MOHATHUAMU: PALMOHAIBHBIC, UPPALMOHAIBHBIE,
noKa3aTeJbHbIe, CTENEeHHbIE, JOrapu(pMHUUYECKUe, TPUTOHOMETPUYECKHUE
yYpaBHEHUsT M HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIIEpUPOBATh
MOHSATUSAMH: TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YypPAaBHECHUN U HEPABEHCTB, DPaBHOCWIBHOCTH
YpPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTb YpPaBHECHMUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOILBIO PA3NIMYHBIX IMPUEMOB; DPEIIATH
YPaBHEHUsl, HEPAaBEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHITh
yYpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUsS MAaTEMaTUYECKUX

3aj1a4 M 3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peasIbHON KU3HH

YMeHue onepupoBaTh MOHATUAMH: (QYHKIMSA, YETHOCTh (DYHKIIHUH,
NEPUOJIMYHOCTD (PYHKIIUHM, OrpaHHYEHHOCTh (PYHKIIHUH, MOHOTOHHOCTD
¢GyHKIMH, SKCTpeMyM (YHKIMU, HAauOOJbIlee U HAMMEHBIIIEEe 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HEMpepbIBHAS (DYHKITHMS, aCHMOTOTHI rpaduka
¢dbyHKIMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKIHH, T€OMETPUUYECKHI U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneIEHHBIN
MHTETpajl; YMEHHE HaXOIUTh ACHUMOTOTHI Tpaduka (YHKLIUHU; YMEHHE
BBIUUCIIAT  IPOM3BOJHBIC CYMMBI, HPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Tpaduky
(GYHKUMU; yMEHUE HaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCHOJIb30BaTh MPOU3BOAHYIO IS HCCIEAOBAaHUS (YHKUHUH,
HAXOJUTh HAWOOJbIIME W HAMMEHBIIWE 3HAYCHUS (YHKIHA; CTPOUTH
rpadMKd MHOTOYJIEHOB C HCIOJIB30BAHHEM ammnapaTa MaTeMaTHUeCKOTro
aHaaM3a; TMPUMEHATh IPOU3BOAHYIO ISl HAXOXKICHHS HAMIy4IIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX U




buznYecKUX 3a7adax; HAXOJIUTh TUIOMIAIN U 00BEMBI (DUTY C TTOMOIIBIO
WHTETpasia; MPUBOANTh NMPUMEPhl MATEMATUYECKOTO MOJCTHUPOBAHUS C

noMoIkio AU depeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKUUH, OOpaTHas
GyHKIMSA, KOMIO3UIMSA (YHKUWH, JTUHEeHHas (yHKIMs, KBaJpaTU4Has
byHKIHA, panuoHaabHas byHKIMA, CTEIIEHHAs byHKIHA,
TPUTOHOMETpUYECKHE  (DPYHKIUMH, OOpaTHble TPUTOHOMETPHYECKHE
¢byHKIMHK, TIOKa3aTeldbHAas M Jorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTh TpadUKu H3YYCHHBIX (YHKIHMHA, BBIIOJIHATH MPEOOpa3OBaHUS
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH AJIS U3yUEHHs TPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3a7ad U3 JAPYTruX y4eOHBIX MPEIMETOB U
3a7lad U3 peabHON JKU3HU; BBIPaXaTh (OpMyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKUUH U1
peleHns ypaBHEHH, HEPAaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300paxkaTh
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXECTBA PCLICHUM YypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HBIX TUIOB (B TOM YHCIE Ha
IPOIEHTHI, JOJIHU U YacTH, HA JBWXEHHE, pabOTy, CTOUMOCTh TOBapOB H
yCIIyT, HAJIOTH, 3371a4i U3 00JaCTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
¢uHaHCAMH); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBUIO 3aJa4M, MCCIIECI0BATh IOJYYEHHOE pELICHHUE U
OLICHUBATh IPaBAONOJOOHOCTh PE3yJIbTATOB; yYMEHUE MOJECIUPOBAThH
peanbHbBle CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCJIOBHMIO 3aJayH,
UCCIEA0BAaTh IIOCTPOEHHBIE MOJEIHM C HCIOJB30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHAMU: CpeaHee apupMeTHuIecKoe, MeIHaHa,
HauOoJpIllee ¥  HAaUMEHblLIEe 3HAYEHHUs, pa3Max, JUCHepcHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIIOBOIO Habopa, yMEHHE W3BICKaTh,
MHTEPIPETHPOBATh HMH(GOPMAIHMIO, TMPEACTABICHHYI0O B TaliuIax, Ha
auarpaMmax, rpaukax, OTpaxarollyro CBOHCTBA peabHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATh HH(POPMAIIUIO C TIOMOIIBIO TAOJIHII M AUArpamMM;
UCCIIeIOBaTh CTAaTHCTUYECKHUE JaHHBIE, B TOM YHUCIIE C NPUMEHEHUEM
rpadMuecKuX  METOJOB W  DJIEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIeIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOLIbIO JUArpamm

pacceuBaHys U JINHEWHOU perpeccun




YMeHue onepupoBaTh IOHATUSMHU: CIy4alHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4ailHOro COOBITHS; YMEHHE BBIYHCIATDH
BEPOSITHOCTh C HCIIOJIB30BaHHEM TIpaUUeCKUX METO/]0B; HPUMEHSThH
(bopMyJIBl CIIOKEHUS] ¥ YMHOXEHHS BEpOSATHOCTEH, (hopMyiy MOTHOU
BEPOSATHOCTH, (popmyny bepHymnm, komOuHaTOpHBIE (PaKTHl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
MOHATUSMMU: CllydaiiHas BeJIMYMHA, paACIPEACIICHHE BEPOSATHOCTEM,
MaTE€MaTHUYeCKOe OXKUIAHUE, OUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
Cly4aifHOW BENMYUHBI, (QYHKIHMHA paclpeleieHuss W  IUIOTHOCTH
PaBHOMEPHOI'O, II0KA3aTEJIbHOIO Y HOPMAIBHOIO PAaCIpPEICIICHUM;
YMEHHE MHCIIOJIb30BaTh CBOWCTBA W3YYEHHBIX pACIpPENEICHUN Ul
peleHust 3agad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCel,
METOABI BBHIOOPOYHBIX HCCIIEOBAHUN; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIICHUS 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE OIIEpUPOBATH MOHATUAMU: COUETAaHUE, [IEPECTAaHOBKa,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OuHOM HrploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyXACHHS Ul PELICHUS 3aa4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NIOJyYCHHBIA PE3YIbTAT

YMeHue onepupoBarbh IOHATUSMM: TO4YKA, MpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIJa, IUIOCKUH yroi,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPELIUBAIOLIUECS IpPSMBIE,
MapaJUIEIbHOCTh U NEPIECHAMKYJIIPHOCTh IPSAMBIX M IUIOCKOCTEH, YroJl
MEXIY MNPAMBIMH, YTOJd MEXAY IPsIMOM M IUIOCKOCTBIO, YIOJI MEKIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHnH 3ajad U3ydeHHbIE (PAKTBHI M TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIEro MHUpA;  CTPOUTH
MaT€MaTHUYECKUE MOJEIM C IOMOIUBI) T'€OMETPUYECKUX IIOHATUM H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4Nn
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIanb (GUrypel, 00bEM (Gurypsl,
MHOTOTPAaHHHK, MPAaBUJIbHBIA MHOTOTPAHHUK, CEUYCHHE MHOTOI'paHHHKA,
Ky0, mapajulenenuries, Npu3Ma, NUpaMuaa, (Gurypa M IMOBEPXHOCTD
BpallleHHs, UWIMHApP, KOHYC, map, chepa, miomans chepsl, IUIOmaab
MOBEPXHOCTU TMHPaMHJIbL, TPU3MBI, KOHycCa, LWIMHApA, 00BEM KyoOa,

IPSAMOYTOJIBHOTO Tapajuleenunea, NUpamMuibl, I[PU3MBL, LWIAHIPA,




KOHYycCa, I1apa, pa3BEépTKa MOBEPXHOCTH, CEUCHUsI KOHycCa M IMIMHJpA,
napajyieibHble OCH WM OCHOBaHMIO, CEUYEHHE Iapa, IUIOCKOCTb,
Kacaromascs cQepsl, IUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CeueHHE
MHOT'OT'paHHHKA, U300pa)kaTh MHOTOTPAHHUKH, (UTYpPHl U MOBEPXHOCTH
BpALLEHHS, UX CEUYEHUS, B TOM YHUCIIE C IIOMOIIbIO 3JICKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bopMyIHpOBATH OINpPENEIICHUS U3Yy4aeMbIX (UTyp, BBIABUIaTh THIIOTE3bI
O CBOHCTBaxX M NpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
ONpoBepraTh MX; YMEHHE MPOBOAMTH KiIacCHPUKaLUI0 (QUTyp IO
pa3NUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

MOCTPOCHUS
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YMmenue OIICpHUpPOBATH INOHATUAMM: ABWIKCHUC B  HPOCTPAHCTBC,
MapaJuIECIbHBIN [IEPEHOC, CUMMETPHS HA INIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MMOA0OMsA, TOAOOHBIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh TI'€OMETPUYECKHE OTHOIICHHS
npu pemCHUM 3aJad, HaXOAUTb T'COMCTPHYCCKUC BCIUYUHBI (IIJII/IHa,
yroj, IUIOIAAb, OOBEM) NpU pEIICHHH 3aJad M3 JPYyTruxX Y4eOHBIX
npeaMeToB U U3 peaanoﬁ JKU3HU, YMCHUC BBIYUCIIATL TCOMCTPUICCKUC
BEJMYUHBI (IJIMHA, YrOJ, IUIOMIalb, O0BEM, IUIOMIA/b MOBEPXHOCTH),
HCIIOJIb3YySA H3YUCHHBIC q)OpMy.HBI n MCTOJABI, B TOM YHUCIJIC. ILIOIIAAb
MOBEPXHOCTU MHUPAMH[BI, TIPU3MBI, KOHYCa, [IMIMHApPA, IUI0Maab chepsr;
00bEéM Ky0Oa, MPSMOYTOJBHOTO TapauleNIeNuIeaa, MUPaMUIbl, MPU3MBI,
IWIMHIPA, KOHycCa, INapa; YMEHHE HaXOAUTh OTHOLIEHHE OO0BEMOB

noJ00HBIX (uryp
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YMeHHe onepupoBaTh MOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpAa Ha YHUCIIO, PA3JIOKEHHE BEKTOpa Mo Oaswucy,
CKAJIIPHOE IIPOU3BEJEHUE, BEKTOPHOE IIPOU3BEICHUE, YIONl MEKIY
BEKTOPaMH; YMEHHUE UCIIOJIb30BAaTh BEKTOPHBIA U KOOPAUHATHBIM METOJ
JUIS pelleHHs] TEeOMETPUYECKHX 3aJad W 3aJad Jpyrux Yy4eOHBIX

IIPEAMETOB

13

YMmenue BbIOMpaTh MOAXOMSAIIMI METOA [UIs peIleHus 3a]ayH;
[IOHUMAHUE 3HAYUMOCTH MAaTEMaTUKM B U3YYEHUU IPUPOAHBIX H
OOIIECTBEHHBIX IPOILECCOB U  SIBICHUI; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHMCKOM H  MHUPOBOU

MaTE€MaTHUYECKOU HayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHKE

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
1 Yucna u BEIYUCICHUS
1.1 Hatypanbssle u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
> Paronaneupie  yncna. OOBIKHOBEHHbIE M JECATUYHBIE JIpOOM, MPOICHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 ApudmMeTniecknii KOpeHb HaTypaabHOU cTeneHu. JlefcTBus ¢ apuMeTHUYECCKUMU
' KOPHSIMHM HaTypajabHOW CTENIEHH
14 Crenens ¢ 1enbpIM nokaszareneM. CTeneHb ¢ pallMOHAIBHBIM NT0Ka3areneM. CBoiicTBa
' CTEIIEHU
s CuHyc, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecssTuaHble U HaTypajIbHbIE JOrapupMbl
JeiictButenpHble  uncaa. ApudMeTHueckue Omnepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOamkEHHbIC BEIUMCIICHUS, IPAaBUIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHsle uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHAIbHBIC YPaBHEHHUS
2.2 HppauyroHanbHble YpaBHEHUS
23 TpuroHomeTpuyecKkue ypaBHEHUS
24 [Toka3zarenbHbIE U JTOTapUPMUUECKIE YPABHEHHS
2.5 Llenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppauyoHanbHbIE HEPABEHCTBA
2.7 [Toka3zarenbHbIe U JOTapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKue HEPABEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpaMu
2.11 Martpuia cucTeMsl JINHENHBIX YypaBHEHUI. ONpeaenuTesb MaTPUILIbI




3 OyHKIMH U TpaduKu
31 @yukiys, cnocoObl 3amanus ¢yHkouu. ['paduk ¢ynkumu. B3aumuo oOpaTHbIE
' ¢yukunu. YétHelie u Heu€THBIE QyHKIMU. [leprognueckue GpyHKIUN
OO6nactb ompeneneHUs W MHOXKECTBO 3HaueHUil ¢ynkumu. Hymn ¢ysxmmm.
32 [TpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' MakcumymMbl 1 MHHUMYMbI (GyHKuud. HaumOonblee M HauMeHbIIEe 3HAYCHUE
(GYHKINU Ha TPOMEXKYTKE
13 CrenenHas (yHKUMS C HAaTypaJbHbIM W IIeNbIM Toka3ateiaeM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 7-Oi CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapudmMudeckas QyHKIIMU, X CBOMCTBA U TpapUKH
36 Touku paspbiBa. Acumntorel TpadukoB ¢yHkimid. CBolicTBa  (QyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus IIOCIIE0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMmeTpudeckas nporpeccuu. @opmya CI0KHBIX TPOIIEHTOB
4 Hauana MmaTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIIUN
[IpuMeHeHHE TPOM3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxosxaeHne HauOONbIIer0o U HaUMEHBIIET0 3HA4eHUs (YHKLIUHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murerpain
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena ¥ MOBEPXHOCTHU BpALICHUS




7.5

KoopauHats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbI 111 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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