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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma ydyeOHOTO Kypca «I'eomeTpus» 6a30Boro ypoBHs Uit oOydaromuxces 10 —
11 xmaccoB pa3paborana Ha ocHoBe DeiepaIbHOT0 rOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa
cpenHero odmero oopa3oBaHus, ¢ YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUI, IPEIABIBISAEMBIX K
MaTeMaTH4eCKOMY 00pa30oBaHUIO, M TPAAUIMHA POCCHICKOr0 0Opa3zoBaHus. Peannsanus mporpaMmmbl
o0ecrieynBaeT OBJIaIeHIE KIFOUEBBIMUA KOMITETCHIIUSMH, COCTABIISIOLIMMH OCHOBY JJISi CAMOPA3BUTHS
U HETIPEPhIBHOTO 00pa30BaHMs, [EIIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHUS TMYHOCTH O0YHAIOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTb yueOHOT0 Kypca reoMeTpHUU Ha YpOBHE CpeIHEro o011ero oopazoBaHus 00ycCIIOBIeHA
NPaKTUYECKON 3HAYMMOCTBIO METAIPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00yUYEHUS TEOMETPHH B
HAIpaBIIEHUU JIMYHOCTHOTO  pa3BUTUA  oOydarommxcs, (opmupoBanus  (GyHKIIMOHATHHON
MaTeMaTUYeCKON rPaMOTHOCTH, U3YYCHUS APYTUX YU4eOHBIX TUCHUILUIMH. Pa3BuTne y obydaromuxcs
NPaBWIBHBIX MPEJICTABICHUA O CYIIHOCTH W MPOUCXOXKICHUM T'€OMETPUYECKUX aOCTpaKuui,
COOTHOUIEHUH PEAIBHOIO U MJICAJIBHOTO, XapaKTEPe OTPAKEHUS MAaTEMATUYECKOW HAYKOU SBJICHUHN U
MPOLIECCOB PEANbHOIO0 MHUpPA, MECTE TEeOMETPUU B CHUCTEME HAyK MU PO MaTEeMaTHUYECKOTO
MOJICJIMPOBAHUSI B HAy4YHOM I[IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO
MHUpPOBO33PEHUS] y4alluXcs, a TaKKe KaueCTB MBIIUICHHUS, HEOOXOIMMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHET0 00I1Iero 00pa3oBaHus,
Tak Kak o0ecrneynBaeT BO3MOXKHOCTh M3YyYEHHUs KaK JUCIHIUIMH EeCTECTBEHHO-HAyYHOMU
HaIpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MmblluieHUe, GopMHUpyeMoe NMpU U3YyYEHUH OOYYaroIIMMUCS MOHSATUHHBIX OCHOB
re€OMETPUHM U TMOCTPOCHUU LIETIOYKU JIOTUYECKUX YTBEP)KICHHH B XOJ/I€ PEIIEHUS TeOMEeTPUUYECKUX
3aJa4, yMEHHUE BBIIBUraTh M OMPOBEPraTh T'MIIOTE3bI HETOCPEICTBEHHO UCIIONB3YIOTCS MPU PELICHUU
3aJ1a4 €CTeCTBEHHO-HAYYHOTO [IUKJIa, B YACTHOCTH U3 Kypca (pHU3UKH.

YMeHne OpueHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX
NesITeIbHOCTH 4enoBeka. OpueHTalus 4yesloBeKa BO BPEMEHHM U INPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €r0 COLMAIBLHOIO OBITHS, (popMa OTpaskeHUs OKPYXKAIOIEro MHUpa, YCIOBHE YCHELIHOI'O
MO3HAHUS W aKTHBHOTO MpeoOpa3oBaHus NEHCTBUTENBHOCTUH. ONepupoBaHUE MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBENMHSET pa3Hble BUABI Y4eOHOH M TPYHOBOH NEATEIBHOCTH, SBISETCS OJHUM H3
npoecCHOHANBFHO BaXKHBIX KAueCTB, MMO3TOMY aKTyallbHa 3afada (OpMHUpPOBAHUS Y OOYYArOMIMXCS
IPOCTPAHCTBEHHOI'O MBIIUICHUS! KaK Pa3HOBHIHOCTH OOpPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOATOTOBKE K MPAKTUIECKOH NEeSITETPHOCTH 10 MHOTHM HAIPaBJICHUSM.

Ilens ocBoeHUs1 mporpaMMbl yaeOHOTO Kypca «['eomerpus» Ha 6a30BOM ypOBHE OOyUEHHUS —
oOmieoOpa3oBaresibHOE W OOIIEKYJIbTYpHOE pa3BUTHE OOydaroluxcs depe3 obecredyeHue
BO3MOXXHOCTH NPUOOPETEHUs] M HCIOJb30BAHUS CUCTEMAaTHUECKUX TE€OMETPUYECKHX 3HAHUU U
NeHCTBUH, CHEMU(PUIHBIX T€OMETPHUH, BO3MOXXHOCTH YCIICIIHOTO IPOJODKEHUS 0Opa3oBaHUS IO
CTHENHATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJI30BAHUEM T€OMETPHHU.

[Tporpamma 1o reomerpuu Ha 0a30BOM YypOBHE MpeAHAa3HAYEHA JUIs OO0YYaroUUXCs CpelHei
IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHusl.
Takum oOpa3om, oOydarompecss Ha 0a30BOM YpPOBHE JOKHBI OCBOMTH OOIME MaTeMaTUYECKHe
YMEHUSI, CBSI3aHHBIE CO CHENU(UKON TEOMETpHH W HEOOXOTMMBIE ISl JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3T0ro, OHM MMEIOT BO3MOYKHOCTh M3YYHTh T'€OMETpHIO Oojiee IiyOOKO, €Cliu B
JanbHEHIIeM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYECKMX 3HAHUAX B MPO(hecCHOHATbHOU
JESITeIbHOCTH.



JlocTuxeHne Lea OCBOCHHS MPOrpamMMbl OOECHEUYMBAETCS PEIICHHUEM COOTBETCTBYIOLINX
3amau. [IpuwopureTHbIMU 3amauyaMu OCBOeHHUs Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—I11
KJIaccax SIBIISIOTCS:

e (GopMUpOBaHHE MPEJCTABICHUS O FEOMETPUM KaK YacTH MHPOBOM KYJIbTYpbl U OCO3HAHHE €&
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMUpOBAHHE TMPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPANICHUS KaK O BaXXHEHIINX
MAaTCMAaTUYCCKUX MOZIACIIAX, MO3BOJAIOMIUX OIMMCBIBATE U M3y4daThb PA3HBIC ABJICHHUA OKPYXKAIOMICTO
MUDA;

° q)OpMI/IpOBaHI/Ie YMCHUA PACIIO3HABATh HA YCPTCIKAX, MOACIIAX U B pCAJIbHOM MUPC MHOTOTpaHHHUKHU
U Tella BpalleHUs;

e OBJAJCHHE METOAAMHU PEUICHUS 337a4 Ha TOCTPOCHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

e (GopMUpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMHM IOHSATUSMH O MHOTOTPAaHHHMKAX M Teiax
BpAIlleHUsI U MX OCHOBHBIMH CBOHCTBaMU;

e OBJIAJICHHE AITOPUTMAMHK PEIICHHUS] OCHOBHBIX THUIIOB 3a/1a4; (OPMUPOBAHNE YMEHHUS MPOBOIUTH
HECJIOKHBIE JI0Ka3aTelbHbIe PACCYKIEHUS B XOJE PEIICHUS CTEePEOMETPUYECKHX 3ajad U 3ajad C
MMPAKTUYCCKUM COACPIKAHUEM,

® Da3BUTHE HMHTEIUIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH OOy4arouuxcs, MO3HABATEIbHON
AKTUBHOCTH, UCCJICIOBATCIbCKUX YMCHI/IfI, KPUTUYHOCTH MBIIJICHHWA

e (dopMmupoBanue pyHKIMOHAIEHON TPAaMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHHE PACTIO3HABATH
MMPOABJICHUA T'COMCTPHYCCKUX HOHHTHﬁ, 00BEKTOB U 3aKOHOM€pHOCTeI7I B PCAJIbHBIX KHM3HCHHBIX
CUTyallUsiX W TPU HU3YYCHUH JPYTrUX Y4EOHBIX NPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, GOpMyTUPOBATh UX HA SA3bIKE T€OMETPUU U CO3JaBaTh F€OMETPUUECKUE MOJIEIH,
IIPUMEHATH OCBOCHHBII N'€OMETPUYECKUI anmnapar s PeIIeHNs IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4,
HHTCPIPETUPOBATL U OLICHUBATD IMOJTYYCHHBIC PE3YJIbTAThI.

OTnu4UTeNbHOM OCOOEHHOCTBIO MPOrpaMMBbl SIBISETCS BKJIIOUYEHHE B KYpC CTEPEOMETPUU B
Hayaje ero M3y4yeHus 3aJay, periaeMblX Ha YpOBHE WHTYUTHBHOTO TO3HAHUS, U OMpPEIEIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJ HHUMH, YTO CIHOCOOCTBYIOT Pa3BHTHIO JIOTHUECKOTO U
MPOCTPAHCTBCHHOI'O MBINIJICHUA, CTUMYJIHPYCT IMIPOTCKAHUC HHTYUTUBHBIX IPOICCCOB, MOTUBUPYCET K
JanpHeHIeMy U3y4eHHIO MpeIMeTa.

[lpeamourenue oOTAA€TCS  HArJSAHO-KOHCTPYKTMBHOMY METOJy OOydeHHus, TO €cCTb
TCOPCTUUCCKHUEC 3HAHHA HUMCIOT B CBOEH OCHOBE YYBCTBCHHOCTb HpGI[MGTHO-HpﬁKTH‘-ICCKOfI
JIeATEeNbHOCTH. Pa3BuTHE NMPOCTPAHCTBEHHBIX NPEICTABICHUN y yYallUXCA B KypCe CTEPEOMETPUHU
OPOBOJIUTCS 3a CUET pELIeHMs 3aJad Ha CO3[JaHHe IPOCTPAHCTBEHHBIX OOpa3oB M 3a4ad Ha
ONEepUpPOBAHUE TMPOCTPAHCTBEHHbIMH oOpa3amu. Co3gaHue oOpaza HPOBOJUTCA C ONOpPOH Ha
HarisiIHOCTh, a OICPHUPOBAHUC 06p330M — B YCJIOBUAX OTBJICYCHHA OT HAIJIAJAHOCTH, MBICIICHHOI'O
WU3MEHEHHS €r0 HCXOIHOTO COMIEPIKAHMS.

OcHoBHbIE cofiepkaTenbHbIie TMHUHN Kypca «['eomerpun» B 10—11 knaccax: «MHOTOTpaHHUKNY,
«[IpsiMble ¥ TIOCKOCTH B TmpocTpaHCcTBe», «Tema BpamieHUs», «BeKTOphl U KOOpAUHATHI B
npocTtpancTBe». (DopMHpOBaHWE JIOTMYECKMX YMEHUH  pacmpeiensercs He TOJIbKO  II0
COJIepKaTeIbHBIM JIMHUSAM, HO U 110 rojilaM 00y4eHUs! Ha YpOBHE CPEHET0 00IIero 00pa3oBaHusl.

Coneprxanme 00pa30BaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yabTaTaM OCBOCHHUS pabodeit
IpOTPaMMBbl, paclpeieiéHHbIM M0 TofaM OOYYeHHus, CTPYKTYpPHUPOBAHO TakKUM 00pa3oM, YTOObI
OBJIaJICHUE TEOMETPHUECKUMH TMOHITHSMH W HaBBIKAMH OCYIIECTBIISJIOCH MOCIEAOBATEIbHO U
MMOCTYMNaTeJIbHO, C CO6J'HO}IGHI/IGM MMpuHIUIIa TPEECMCTBECHHOCTH, 4TOOBI HOBBIE 3HAHUS BKJIFOUAIIHCH B
0O0IIYI0 CUCTEMY T€OMETPUUYECKHUX TIPEICTABICHUIM 00YJarOIIUXCsl, pacIIupsisi U yriryousist e€, oopasys
MMPOYHLIC MHOKCCTBCHHBIC CBA3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
Ha n3zyuenue reomerpuu orBoauTtcs 2 yaca B Hegento B 10 kinacce u 1 yac B Henemio B 11 knacce,
BCETO 3a J1Ba roja ooy4enus - 102 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATUA cTepeoMeTpuu. Touka, npsimasi, MIOCKOCTb, MPOcTpaHCcTBO. IloHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, NapaJUIC/IbHbIE H
CKpeluBaroiuecs npsmMsle. [lapamiebHOCTD IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapaJlIeIbHbIE
IpsiIMbIE B IPOCTPAHCTBE; MapajuIeIbHOCTh TPEX NPSAMBIX; NApaUIEIbHOCTh IMPSIMON U INIOCKOCTH.
VYTIibl ¢ COHANpaBIEHHBIMU CTOPOHAMM; Yrojl MEXAY HNpsIMBIMU B IIpocTpaHcTBe. [lapannensHOCTh
IUIOCKOCTEN: NapajielbHble IUIOCKOCTH; CBOWCTBA MNAapauIeNIbHBIX IUIOcKocTed. IIpocrenmme
IIPOCTPAHCTBEHHBIE (PUTYPHI HA IIIOCKOCTU: TETPAdpP, KyO, Mapasuienenune/1; HOCTPOCHHE CEUCHHI.

[TepieHAUKYIAPHOCTD MPSAMOW U IUIOCKOCTH: NEPIEHAUKYISIPHBIE MPSMBIE B IIPOCTPAHCTBE,
IpsIMbIE NIApAJUIEIbHBIE U NIEPIEHANKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH IPAMON
Y IUNIOCKOCTH, TEOpEMa O MPSAMOM NEPIICHAUKYIIAPHOM IIJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YTOJI MEXKIY
IIPSIMOM U IJIOCKOCTBIO; IBYI'PAHHBIN YroOJ, JIMHEWHBIA Yroja ABYTpaHHOro yria. llepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 IUIOCKOCTH, MPOECKIUA
¢Gurypel Ha MIOCKOCTh. llepneHIUKYIAPHOCTh IJIOCKOCTEH: NMPHU3HAK MEPIEHAUKYIIPHOCTH ABYX
mrockocreil. Teopema 0 TPEX MepreHIUKYIISIpax.

MHoOrorpaHHuKHu

IloHsAiTHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTbI MHOI'OTPAHHUKA, BBIIYKJIBIE U HEBBIIYKIIbIE
MHOTOI'PAHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronpHas npusMa; rpaHd U OCHOBAHMS
MPU3MBL; IIpsIMasi ¥ HAKJIOHHAs IPU3MbL; OOKOBas U MOJIHAs MOBEPXHOCTh Npu3Msl. [lapamnenenunen,
IIPSAMOYTOJIBHBIM TapaJuIeienuIe] U ero coWcrsa. [Iupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHUE MUpaMHbl; OOKOBas M TOJHAs IMOBEPXHOCTb MUPAMUJbI, MpPaBUIIbHAS W yCEuEHHas
NUPaMHJIA. DJIIEMEHTBI IPU3MBI U MpaMubl. [[paBuiabHBIE MHOTOTPAHHUKY: MTOHATHE MTPaBUIBHOTO
MHOTOTpaHHMKA; IPaBUIIbHAS MPU3Ma U IPABWIbHASA IUPAMUJA; IIPABUIIbHAS TPEYToJIbHAs IUPAMHIa
U MpaBUJIbHBIN TeTpadip; KyO. [IpencraBieHue o npaBUIIbHBIX MHOTOTPAaHHUKAX: OKTa’Jp, JOJAEKadAP
u ukoca3ip. CeueHus NpuU3Mbl U TUPAMUBL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DOneMEeHTH CUMMETPUH B IIMpaMuax, NapauieienuIeax, IpaBUIbHbIX MHOTOTPAaHHHUKAX.

Breruncienre >1e€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yriel. [lnomaas OokoBoOi
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOLIalb OCHOBaHMM, TeopeMa 0 OOKOBOIt
MOBEPXHOCTU MpsiMON mpu3Mbl. [lmomans OGOKOBON MOBEPXHOCTH W TOBEPXHOCTH IMPaBUILHON
MUPAMUJIBI, TEOpEMa O TUIOIMATU yceu€HHOW mupamubl. [lonarue 06 00véme. OOBbEM MUpPaMUIBI,
IIPU3MBI.

[Tono6ubIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEKTY TUIOIIAIIMU IOBEPXHOCTEH, 00BbEMaMu
NOJOOHBIX TeIl.

11 KJIACC
Tesa BpameHus
[lwimHapuyeckass MOBEPXHOCTb, OOpa3ylollMe MWIMHAPUYECKOH IMOBEPXHOCTH, OCh
WIMHAPHUYECKON MOBEpXHOCTU. L{nuHap: ocHOBaHUS M OOKOBast MOBEPXHOCTh, 00pa3yiolias U OcCb;
TJI01A b OOKOBOW M MOJTHOW MTOBEPXHOCTH.



KoHnnueckass moOBEpXHOCTb, OOpa3yrolMe KOHMYECKOW IOBEpPXHOCTH, OCh U BEpIIMHA
KOHHYECKOU moBepxHOoCcTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrolias U OCh; TUIONaab OOKOBOU H
MOJTHOM TOBEPXHOCTHU. YCEU€HHBIH KOHYC: 00pasymollue W BBICOTa; OCHOBaHHMS M OOKOBas
IIOBEPXHOCTb.

Chepa wm map: neHrp, paauyc, AMaMeTp; IUIOLAAb IOBEpXHOCTH cdepbl. B3aumuoe
pacrosio’keHue cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTb K cepe; IIomanb chepsl.

N300pakeHue e BpaleHus: Ha II0cKocTh. Pa3BEépTka LUIUHIpA U KOHYCA.

KomOuHamu Ten BpalleHuss © MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONMUCAHHBIA OKOJIO C(epsl;
cdepa, BIMCaHHAsi B MHOTOIPAaHHUK, UJIH TEJIO BPAIEHUs.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 006 00bEME MPSIMOYTOJILHOTO
napaienenunena u cieacTeus u3 He€. O0pEM nnnuHpa, konyca. O0bEM 1apa u iomaab chepsl.

[TogoGHbIe Tena B mpocTpancTBe. COOTHOLICHUS MEX Y TUIOMIAIMH IOBEPXHOCTEH, 00bEMaMu
[MOAOOHEBIX TEJL.

Ceuenus nuMHApa (MapajuleabHO U NEPIEHAUKYISIPHO OCH), CEUYCHMsI KOHYyca (IapajielibHOe
OCHOBAHUIO U IPOXOJIIEe Yepe3 BEPILNHY), CEUCHHUS LIapa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTH U B npocTpaHcTBe. CII0KEHHE W BBIUUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uuciao. PasnoxkeHue BekTopa IO TpEM HEKOMIUIAHApHBIM BekTtopam. IIpaBumio
napajuienenunena. Pemienue 3aaad, CBA3aHHBIX C NPUMEHEHHEM MpPaBUJl ACHCTBUM C BEKTOpaMH.
IIpssMmoyrosbHas cucteMa KOOpAHHAT B ipocTpaHcTBe. Koopauuars! BekTopa. IIpocreiimme 3agaun B
KOOpAMHATaXx. YIroj MexAy BeKropamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. BbluncieHue yrios
MEXY IPSIMBIMU M IVIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBII METO MPU PEILIEHUN I€OMETPUUECKUX
3a/1a4.

IIVTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpOorpaMMbl ydyeOHoro mnpeamera «MaTemaTukay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO ~ TPAXJAHCKOM  MO3MIMM  OOYYarolerocss Kak aKTUBHOTO |
OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIecTBa, MPEACTABIEHUEM O MaTeMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSI Pa3IMUHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp IpakAaHCKOro oduiecTBa (BbIOOPHI,
OIPOCHI U Ip.), YMEHHUEM B3aMMOJEHCTBOBATH C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBHH C HUX
(GYHKLIMSAMHU 1 Ha3HAYEHUEM.

IIaTpuoTnyeckoe BocIUTAHME:

c(OpPMHUPOBAHHOCTHIO POCCUNCKON Tpa)KI1aHCKOM HIEHTUYHOCTH, YBa)KEHHS K IPOIUIOMY U
HACTOALEMY POCCUICKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHMSM POCCHUHCKHX
MaTEMaTUKOB U POCCUNCKON MaTeMaTH4ECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX
HayKaX, TEXHOJIOTHSIX, cpepax 3KOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAaHMEM  JYXOBHBIX  IIEHHOCTEH  pOCCHHCKOro  Hapoaa;  c(hHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSA, 3TUYECKOTO IOBEACHUS, CBSA3aHHOIO C IPAKTHUUECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKM M JEATEIbHOCTHIO YYEHOIr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUUYECKUM OTHOIIEHUEM K MUDY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEIICHUH, pacCyXIEeHUH; BOCHPUMMYUBOCTHIO K MAaT€MaTHYECKHUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.



Pusnyeckoe BOCIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHMSI IIPUMEHSTh MaTeMAaTUYECKUE 3HAHUS B MHTEpECax 370pOBOro U
6e301macHOro oopasa >KM3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/I0POBBIO (3I0POBOE NMUTAHMUE,
cOaaHCUPOBAHHBIN PEXHUM 3aHATUN U OTABIXA, PETYIsIpHas GU3UUecKass aKTUBHOCTD); (PU3NIECKOTO
COBEPUICHCTBOBAHHUS, IIPH 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBLHON JEATEIBHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTHU TPYI0JI00HS; HHTEPECOM K pa3IMyHbIM chepam
npoeCCHOHATIBHON JIEATEIIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON M €€ MPUIOKEHUSMH, YMEHHUEM
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaylied mpodeccuu U pealn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE
IUIaHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO U caMOOOpa30BaHUIO Ha
IIPOTSDKEHUM BCEM JKM3HU; TOTOBHOCTBIO K AKTMBHOMY YYacCTHIO B PELICHUM IIPAKTUYECKHUX 3a]a4
MaTEeMaTU4YeCKOW HaIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO  3KOJIOI'MYECKOM KYNbTYphbl, IOHMMAaHUEM BIMSHUSA COLMAIBHO-
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
r7100aTBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJeM; OpueHTaluell Ha MPUMEHEHHNEe MaTeMaTHYeCKIX
3HAHUM JUId peleHus 3a7a4 B 00JacTu OKpY Karollel cpeibl, IIIAaHUPOBAHUSI TOCTYIIKOB U OLEHKH UX
BO3MO>KHBIX [TOCJIEACTBUM JUIs1 OKPYKAIOLIEH CpEbl.

IleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOILECTBEHHOM NMPAKTUKU, IOHUMAHUEM MaTeMaTU4eCKOH Hayku Kak c(epbl 4eI0BEeYeCKOH
JEATEIIBHOCTH, ITAIOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl pa3BUTHS LIUBUIN3ALUH; OBJIAZJCHUEM S3BIKOM
MaT€MaTUKd M MaTEeMaTU4YECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHHUS MHPA; TOTOBHOCTHIO
OCYILIECTBIIATH TPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIBHOCTh HHINBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIE pe3yJabTaThl OCBOCHHUS MPOTPaMMbI y4eOHOTro mpeamera «MartemaTtukay
XapaKTePU3YIOTCS OBJIa/ICHUEM YHUBEPCAIbHBIMH nO3HABAMENLHBIMU oeticmeusamu,
YHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  YHUBEPCANbHbIMU  Pe2yiAmUEHbIMU
Oelicmeusmu.

1) Yuueepcanvuvie noznasamenwvnwvie oeiicmsus, obdecneuusarom @opmuposanue 0a308bIxX
KOCHUMUBHBIX NPOYECCO8 O00YHAIOWUXCcs (0CB0EHUe Memo008 HNOZHAHUA OKPYHCAIoOWe20 Mupa,
npUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHull pabomams ¢ ungopmayuei).

ba3soBrble Jloru4ecKkue AeicTBus:
® BEBUIBISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKA MaTeMaTHYECKHUX OOBEKTOB,
NOHATHH, OTHOWIEHUH MEXAY TMOHATUAMHU; (OPMYIMPOBATH OMNpPEJCICHUS IOHATUH;
YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(HUKAIIMKA, OCHOBAHUS JUIsI 0000UICHHUS U
CpaBHEHWSI, KPUTEPHH ITPOBOIMMOTO aHAJIN3a,;
® BOCIPUHHUMATH, (OPMYIMpOBaTH M MPEOOPa3OBHIBATH CYKACHUS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BBUIBISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3H W TMPOTHBOPEUHs B (aKTax,
JAHHBIX, HAONOJCHUAX W YTBEPXKACHUAX;, NpeiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;
e JenaTh BBIBOJBI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTWKH, JCTYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSATENIBHO JOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUHN (TIPSIMBIE U OT
IPOTHBHOTO), BBICTPAaUBATh ApPryMEHTAIMI0, NPUBOAUTH IMPHUMEPHl M KOHTPIPUMEDHI;
00OCHOBBIBAaTh COOCTBEHHBIE CYXICHHS U BBHIBOIBI;



BBIOMPATH CIIOCO0 perieHus: yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOMAMINI ¢ YIETOM CaMOCTOSATENILHO BBIICIEHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHSA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIICOBATECIbLCKANA HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOPEUHE, MPo0IeMy, YCTaHABIMBATh UCKOMOE U JIAHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJAMTh  CAMOCTOSATEIBHO  CIUIAHUPOBAHHBIM  3KCIEPUMEHT, HCCIICJOBAaHHE  IIO
YCTaHOBJICHUIO 0COOCHHOCTEH MaTEMAaTHUECKOTO O0BEKTA, SIBJIICHUS, TIPOIIECCA, BHISIBICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENILHO (hOpMyIHpPOBaTH 00O0OIIEHUST ¥ BBIBOJBI MO PE3yIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBaHMS, OIICHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 00OOIEHHI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKIKE BBIIBUTATh IIPEIITOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISATH JIeUIUTH HHOOPMAIUK, JaHHBIX, HEOOXOMMBIX JJIsi OTBETA Ha BOMPOC U IS
pelICHHS 3a/1a4H;

BbIOMpaTh HMH()OpPMANMIO W3 HMCTOYHUKOB  PA3JIMYHBIX  THIIOB, aHAJIW3HPOBATH,
CUCTEeMAaTH3UPOBAaTh M HMHTEPIPETUPOBATh HH(DOPMANMIO PaA3TUYHBIX BHJIOB U (HOpM
NPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH()OPMAIIHIO, TIPESICTABIIATE €€ B pa3IMUHbIX (hOpMax, HIUTFOCTPUPOBATH
rpaduyecKu;

OIICHUBATh HAN&KHOCTH HMH(POpPMAIMHM IO  CAMOCTOSTEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvuvie KOMMyHUKamu@Hbvle Oelicmeus, o0Oecnedusarom coopmupo8aHHoCcmsy
COYUANBHBIX HABLIKO8 00YYAIOUUXCSL.
Oomenue:

BOCIIPpUHUMATb U q)OpMy.]'H/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCJIOBUAMU U LECIAMU
06IHCHI/I$I; SICHO, TOYHO, T'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U NMCbMCHHBIX
TEKCTaX, JaBaTh IOSCHEHHS 10 XOAY PEUICHUsS 3adadd, KOMMEHTHPOBAThH IMOJYYEHHBIH
pe3yInbTar;

B Xoze OOCYXIEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATb UJCH, HALICJICHHBIC HAa ITOUMCK PCIICHUA,; COITIOCTABJIATh CBOA
CYXKICHHUSI C CYXKICHHSIMH JAPYTUX YYaCTHUKOB Juaiora, OoOHapyXuBaThb pa3ivuue u
CXOJICTBO IO3HIIIT; B KOPPEKTHOU popme (hopMyInpoBaTh pa3HOTIACHs, CBOU BO3PaKEHUS,
NpEACTAaBIIATE PE3YJIbTAThI PCHICHUA 3aJadd, OSKCIICPUMCHTA, HCCICIAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BBIOMPATh (OpMAT BBHICTYIUICHHS C Y4€TOM 3a1ad TNpPE3CHTAIMU |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

NOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW M WHAMBHUIYAIbHON pabOThI MpH
pelieHnn y4eOHBIX 3aJay; NMPUHUMATh LEIb COBMECTHON NeATEIbHOCTH, IIAaHHUPOBAThH
OpraHM3aIMl0 COBMECTHOM paboOThI, pacnpeaensTh BHABI padoOT, JOroBapuBaTHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IAaTh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYNNOBBIX (popmax paboThl (0OCykIeHUs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAWHUPOBATH CBOM JICHCTBUS C
JPYTUMH 4JI€HAaMU KOMaHJbI; OLICHWBAaTh KayeCTBO CBOErO BKJIaJa B OOIIMH MPOAYKT IO
KPUTEPHM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.



3) Vuusepcanvuvie pezynamuensvie oOeticmsus, obdecneyusarom @Gopmupo8aHue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

®  COCTaBJIATH IUJIaH, AITOPUTM PELICHUS 3a7auu, BBIOUPATh CIIOCOO pEelIeHUs ¢ YIYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

® BJIAJICTh HABBIKAMH MMO3HABATEIBHON peiiekcun Kak OCO3HAHUS COBEPIIAEMBIX IEHCTBUH U
MBICITUTENIbHBIX TPOLIECCOB, HMX pE3yJbTAaTOB; BJIaJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yibTaTa peleHNs MAaTEMAaTUYECKON 3a1a4y;

® [PEABUACTH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPM PELICHUM 3a7a4d, BHOCUTH
KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBbCTB, TAHHBIX, HalJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3yJbTaTa IeNU U YCIOBUSAM, OOBACHATH NMPUUYUHBI JOCTUKCHUS
WIM HEJOCTUXKEHHSI PEe3yJIbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaThb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IIPU PELLICHUH F€OMETPUUYECKUX 3aj1au.

OnepupoBaTh MOHATUAMU: APAJUIEIBHOCTD U NEPIEHIUKYIIPHOCTD IPSAMBIX U IIJIOCKOCTEH.

KnaccuguupoBaTs B3aMMHO€E pacioIoKeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yroj, TpaH JABYTPAHHOIO yria, peOopo JBYTrpaHHOIO
yria; JIMHEHHBIA yroJl ABYTPAHHOIO YIJIa; IPafyCcHas Mepa IBYTpaHHOTO yIJa.

OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHMK, BBIMYKJIBIH M HEBBIIYKJIbIH MHOI'OIPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (MHMpamMujaa; IpuU3Ma, MNPSIMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccugunupoBarb MHOrOrpaHHUKH, BEIOMpPas OCHOBAHUS AJIs KJIacCU(UKALUU (BBITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH; TPAaBUJIbHBIE MHOTOIPAHHUKM; NpPSIMble U HAKJIOHHBIE MPU3MBI,
napauieJIeTuIe bl ).

OnepupoBaTh NOHATHUAMU: CEKYIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYSHH, UCTIONIB3YS METO]I CIIE/IOB.

Ctpouth ceueHUss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE
YepTek U U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3agaun Ha HaXOXKICHHWE T'€OMETPUUYECKUX BEIMYHMH IO 00pas3liaM WIM alropUTMaM,
IIPUMEHSISI U3BECTHBIE AaHAIMTUYECKHE METO/IbI IIPU PELIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1ad
Ha BBIYHCIICHUE PACCTOSIHUI MEXy ABYMS TOYKAaMH, OT TOYKHU JI0 IPSIMOM, OT TOUYKH JIO TJIOCKOCTH,
MEXy CKPELIUBAIOLTUMUCS TPSIMbBIMH.

Pemate 3aaun Ha HaXOXXJIEHHE T'€OMETPUUYECKMX BEIMYHMH MO 00paslaM WIM alropuTMaM,
IIPUMEHSISI U3BECTHBIE AaHAIMTUYECKHE METOJIbI IIPU PELIEHUH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a/1ad
Ha BBIYUCIIEHUE YTJIOB MEX/1Y CKPELIMBAIOIIUMUCS IPSIMBIMHU, MEKIY IPSIMON U TUIOCKOCTHIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI U IIIOMIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MHpaMHIa) C
npuMeHeHHeM (HOpMyJ; BBIYUCIATH COOTHOIIEHHS MEXAY IUIOIAASMU MOBEPXHOCTEH, 00BEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATHAMH: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTb CUMMETPUH;
LIEHTP, OChb U MNIOCKOCTb CUMMETPHH (PUTYPBI.

W3Bnekatb, NnpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HMH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensaTs  reomerpuueckue  (GakTbl s peIIeHUs  CTEPEOMETPUUYECKUX  3ajad,
IPENOoNaratolliuX HECKOJIbKO 1IaroB PeleH s, €CIIU YCIOBHS IPUMEHEHU 3a/1aHbl B SIBHOM (opMe.

IIpuMeHATs npoCTEHIIME MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[TpuBOIMTE MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOIE U KU3HU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I€OMETPHUH B HCKYCCTBE.

IIpuMeHATh MOJy4YEeHHBbIE 3HAHMWS HAa IPAKTUKE: aHAIU3UPOBATH peajbHbIE CHUTyallud U
NPUMEHATHh U3yYCHHbIE TIOHATHUS B MPOLIECCEe TIOUCKA PEIICHUS] MaTeMaTHIeCKu chopMyTupoBaHHOMN
npo0JIeMbl, MOJICIMPOBATh PEAJIbHBIE CUTYAallUH Ha S3bIKE T€OMETPUH, UCCIIEA0BaTh IOCTPOCHHBIE
MOJIEJIN C HCHOJb30BAHWEM TIEOMETPUYECKUX IOHATHH M TeopeM, ammapara ajireOpbl; pelaTh
IIPAaKTUYECKUE 3a7ja4H, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KJIACC

OnepupoBaTh MOHATUAMU: LMJIMHAPUYECKAs MOBEPXHOCTb, OOPa3yIOIIME LMJIMHIAPUYECKOM
MOBEPXHOCTH; LMWINH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroline KOHNYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

PacnioznaBaTh Tena BpaleHus (LUIMHIDP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYSHUS TEJl BPALCHHUS.

KnaccugunmpoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa, BBICOTA CErMEHTA;
LIApOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI M IUIOIIAAM IMOBEPXHOCTEH TeN BPALICHUS, T'€OMETPUUYECKHX Tell C
npuMeHeHueM Gpopmyi.

OnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHUK, BIIMCAHHBIA B c(epy M ONMUCAHHBIA OKOJIO chepsl;
cdepa, BliMcaHHAasi B MHOTOTPAHHUK UJIU TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOLIEHUS MEXTY TUIOIIASIMH TOBEPXHOCTEN U 00bEMaMHU MOJIOOHBIX TEl.

N300paxkaTh wu3ydyaeMble GUIYpbl OT PYKM W C IPUMEHEHHEM HPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB HPOCTHIX OOBEMHBIX (QUIYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHus.

W3BnekaTb, MHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTh HH(POPMALMIO O HPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE EHCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHUSA BEKTOPOB M YMHOXEHMS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
pPaBEHCTBO BEKTOPOB, KOOPJAMHATBl BEKTOpPA, Yrojl MEXKIy BEKTOpaMH, CKaJIpHOE IPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOpPOB U IMPOU3BEACHHME BEKTOpa Ha YHUCIO, YTOJI MEXKIY BEKTOpaMU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT.

[lpumensaTs  reomerpuueckue  (GakTbl ISl peIIeHHs  CTEPEOMETPUYECKHX  3a7ad,
IPENOoIararolliuX HECKOJIbKO 1IaroB peIeH s, €CIIU YCIOBHS IPUMEHEHU 3a/1aHbl B SIBHOM (opMe.



Pemars mpocreiinirie reoMeTpuyecKrde 3aqadyd Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeTo/a.

Pemate 3amaum  Ha 0Ka3aTEIbCTBO MATEMAaTWUYECKHX OTHOIIGHMH W HAaXOXIACHUE
TFeOMETPUYECKUX BEIWYMH 1O 00paslaM WIM alroOpuTMaM, MPHUMEHSsS HM3BECTHBIE METOJIBI TPHU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHYECKHX 3aJ1ay.

[IpuMeHsTh MpoCTEHIIME MNPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoaNTE pUMEPHI MaTEMATUUECKUX 3aKOHOMEPHOCTEHN B MPUPOJE U KU3HHU, pACIIO3HABATD
MPOsIBJICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[IpyuMeHsTh MOJNydYeHHbIE 3HAHHS Ha MPaKTHKE: aHAIW3UPOBATh pEAlbHbIE CUTyallUH U
NPUMEHSATHh U3yYCHHbIE TIOHATHUS B MPOIIECCEe NOUCKA PEIICHUS] MaTeMaTHIeCKU c(hOpMyTUpOBAaHHON
po0JIEMbI, MOJIETTUPOBATh PEAJIbHbIE CUTYAllMU HA A3BIKE F€OMETPHUM, MCCIIEOBATh ITOCTPOCHHbBIE
MOJIEJIM C HCIOJIb30BAHHEM T'€OMETPUYECKUX TIOHATHI M TeopeM, ammapaTta anreOpbl; pelaTh
MPAKTUYECKHE 3a/1a4M, CBI3aHHBIC C HAXOXK/IEHUEM IeOMETPUUECKIX BEITHYMH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KoandecTBo yacoB ek TPOHHbIe
n/n HaumenoBanue pa3aesioB U TEM IPOrpamMmabl B KOHTpOJ’IbHLIe HpaKanecKHe OﬁpaSOBaTe.}ILHLIe
cero padoThI padoThI pecypcbl
bubmuorexa [JOK
1 B 1
BEHCHHC B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. bubnuorexa [JOK
2 . 12 1
[TapanneasHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IlepneHIUKYISIPHOCTD OPSIMBIX U INIOCKOCTEN 12 bubmorexa [TOK
PHCHAIIYIIAD p https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 Vv 10 1
[JIBl MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps-//m.edsoo.ru/1c20937
bubmuorexa [JOK
5 M 11 1
HOTOTpaHHHiH https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
6 O0Bé 9 1
PEMBI MHOTOTPAHHHIOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CeYEeHUS, PACCTOSHUS U YIJIELI 4 1 bubmorexa HOK
p ' P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 5 0




11 KUIIACC

No KosauyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ieioB 4 TeM IPOrpaMMbl
n/m Bcero Kontposabubie IIpakruueckue  00pasoBaTesibHbIE
padoThI padoThI pecypchl
Tena Bpamenus 12 bubnunorexa LIOK
https://m.edsoo.ru/1c¢209e37
. bu6nmmoreka [IOK
O0nuer e > ! https://m.edsoo.ru/1c209e37
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 brbmmorexa [OK
https://m.edsoo.ru/1c209e37
[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3allUsT 3HAHUN 7 1 brbmmorexa LOK
’ ’ https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koau4yecTBO yacoB 3J1eKTp0HH],1e
Tema ypoka Hara
n/m Bcero  Konrpoabubie  IIpakruueckue W3yueHus odpasoBaTe/bHBIE
padoTbI padoTsI pecypchbl
OcCHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IIPsIMasl,

1 IIJIOCKOCTh, MPOCTpaHCcTBO. [IpaBuia nzobpaxkeHus Ha 1 bubmuorexa [JOK
pPHUCYHKaX: U300paskeHHsI INIOCKOCTEH, MapasuieIbHbIX https://m.edsoo.ru/aecc77cd
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

) [ToHsTHS: MepeceKarouecs MIOCKOCTH, 1 bubnnoreka [JOK
nepeceKaroImecs npsmasi 1 IiockocThb https://m.edsoo.ru/2d8a9%c99

3 [ToHsTHA: MEpeceKaromuecs MIOCKOCTH, 1 bubnunoreka LIOK
MepeCceKarorecs npsmas u MmioCKoCTh https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHHe

4 MHOTOTPaHHUKOB Ha EIC HKax, Ha I OGI:(I_II/IOHHLIX 1 bubmmorexa [IOK

p pHcy ’ p https://m.edsoo.ru/a63959ed
yepTexax

5 HavanbeHble cBeieHus 0 Kyoe U nmupamujie, ux 1 Bbu6moteka [JOK
pa3BEpTKU U Mojenn. CedeHNs MHOTOIPaHHUKOB https://m.edsoo.ru/b30dff38
HavanwsHbie cBeeHus 0 KyOe U mupamuie, ux bubmuoreka [IOK

6 N 1
pa3BépTKkU U Mojenu. CedeHns MHOTOIPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU

7 CTEpPEOMETPUU: AKCUOMBI CTE eOMCTpI/II/I U CJEICTBUS 1 bubmmorexa [IOK

P pHH: p p a https://m.edsoo.ru/OccSc4fe
W3 HUX
[TonsTre 06 akCMOMaTUYECKOM OCTPOEHUU
8 CTEpPEOMETPUU: AKCUOMBI CTE eOMCTpI/II/I U CIIEJICTBUS 1 bubmmorexa [IOK
P pHH: p p a https://m.edsoo.ru/239c8cb4
W3 HUX
[TonsiTre 06 akCMOMaTUYECKOM OCTPOEHUHN
9 CTEPEOMETPUU: AKCUOMBI CTE eOMeTpI/II/I U CJIEJICTBUS 1 bubmmorexa [IOK
P pHH: p p a https://m.edsoo.ru/65c6b106
W3 HUX
[TonaTue 06 akCHOMAaTHYECKOM MTOCTPOSHUH
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMET pI/II/I U CIIEJICTBUS 1 bubmorexa HOK
P pHit: P p a https://m.edsoo.ru/258fc245
U3 HUX
B3aumHoe pacronoxeHue NpsmMbIX B IPOCTPAHCTBE:
11 e eCCKaIOII)III/IeCSI na anﬂeﬂllﬂme 51 P 1 bubmorexa HOK
P > 1ap https://m.edsoo.ru/1a2520f6
CKPEILMBAIOIINECS TIPSIMbIE




[TapayienbHOCTB IPSIMBIX U IVIOCKOCTEH B

but6mmoreka [IOK

12 NPOCTPAHCTBE: HapaJlIebHbIe IPAMbIE B https://m.eds0o.ru/93ad36b3
IIPOCTPAHCTBE; MAPAJIEIHOCTb TPEX MPSIMBIX
13 [TapamienbHOCT IPSIMBIX U IVIOCKOCTEH B Bu6mumoteka [JOK
npoctpaHcTse: [lapamienbHOCTh NPAMON U MIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYIUIBI ¢ COHANPABIEHHBIMU CTOPOHAMU bubmmorexa [IOK
https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMU B IPOCTPAaHCTBE bubmmorexa LIOK
https://m.edsoo.ru/fe733862
16 Yros Mexay IpsMBIMU B IIPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/2935a9a0
17 [TapanmnenbHOCTb IIOCKOCTEN: NTapajuleIbHbIe bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN bubsmorexa [IOK
https://m.edsoo.ru/e504d656
19 [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA bubnuoreka [IOK
IJIOCKOCTH: TETPa’ip, KyO, Mmapaiesnenumnes https://m.edsoo.ru/4a28dc02
. bubnmnorexa [JOK
20 Mocrpoetiite ceernit https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuennii bubmorexa LHOK
https://m.edsoo.ru/ec26feSd
| oo e s et Tpmese o B LOK
on https://m.edsoo.ru/9a0a9e56
IJIOCKOCTEN
23 IlepnieH IUKYIAPHOCTD MPSAMOM U IIOCKOCTH: bubmuoteka [IOK
MEePIEeHIUKYJISPHBIE MTPSIMbIE B TPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapasienbHbIe U IEPIEHUKYISIPHBIE K bu6muoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [IpsiMble mapasienbHbIe U IEPIEHIUKYISIPHBIE K bu6muoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHMKyIIpHOCTH NPSAMON U INIOCKOCTH bubmmorexa [IOK
https://m.edsoo.ru/f85bfc46
. bubnuotexa [JOK
27 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOM U INTIOCKOCTH

https://m.edsoo0.ru/79165d15




bubnunoreka LIOK

28 Teopema o mpsAMOI NEPIEHANKYISIPHOHN MIIOCKOCTH https://m.eds0o.ru/635¢5087

29 Teopema o npsAMoi nepneHANKYIIPHON TUIOCKOCTH bubmorexa LOK
https://m.edsoo.ru/bd374518

30 Teopema o mpsAMOM NEPIEHANKYISIPHOHN MIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/7d18834b

31 [lepnieHIUKYIIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU bu6mumoteka [JOK
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IMIOCKOCTH https://m.edsoo.ru/33c477d3

32 [TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU bubnuorexa [IOK

JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH https://m.edsoo.ru/66fefadd

33 [lepnieHIUKYISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU Bu6mmoteka [JOK
JIO0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IMIIOCKOCTH https://m.edsoo.ru/aSb7b&8e3

34 [lepnieHIUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU bubnuoreka [IOK
J10 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH https://m.edsoo.ru/dbee22bc

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U bubmmoreka [JOK
IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yTroJl, JMHENHBIN Yrojl ABYTPaHHOIO yIJia bubmmorexa [IOK
https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIjia bubmmorexa [IOK
’ https://m.edsoo.ru/c7c777ed

IlepnieH IUKYIAPHOCTD IIIOCKOCTEN: MIPU3HAK bubmuoteka [IOK
38 MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEN https://m.edsoo.ru/ec3e2da3

39 IlepnieH IUKYIAPHOCTD IJIOCKOCTEMN: IPU3HAK bubmuoteka [IOK
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEN https://m.edsoo.ru/ed9e2a8e

40 [IepnieHUKyYIAPHOCTD INIOCKOCTEN: IPU3HAK bubmuorexa [IOK
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH https://m.edsoo.ru/ba75dc57

41 Teopema o TpEX nepHeHANKYIApax bubmorexa [IOK
https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX nepHeHANKYIApax bubmorexa HOK
https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx nepneHAUKYISIpax bubmorexa [IOK

https://m.edsoo.ru/91246736




KonrponsHas pabora o remam

but6mmoreka [IOK

44 ::Hepnequ/IKynﬂpHocn, NPSAMBIX U HJ'IOCK'(')CTCI/I" u https://m.eds0o.ru/5b97 Lef3
VYTi1bl MEXKIY OPSIMBIMU U TIOCKOCTSIMU
IloHsITHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHI
45 MHOTOTpaHHUKA, I;LInyKJH;Ie Y HEBBIITYKJIbIE bubmorexa LOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; Pa3BEPTKAa MHOIOI'PAaHHUKA
[Ipu3ma: n-yroypHas nmpu3Ma; TpaHd ¥ OCHOBAHHUS
46 HI];)I/ISMBI; Hp};IrMaSI u HaKIJ)IOHHa,SIrEpI/ISMBI; OoKOBas U bubmmorexa LIOK
https://m.edsoo.ru/b4ad63ad
TI0JIHAsI TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN Mapaienenumne]] bubanorexa [JOK
U €r0o CBOWCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosnbHas nupamuaa, TpaHu u
43 OCHOBaHUE MUPaMUbl; OOKOBas U MOTHAS bubnnorexa [JOK
MIOBEPXHOCTb MTUPAMMU/IbI; IPAaBUIIbHASL U yCEUEHHAs https://m.edsoo.ru/fblcd0aS
nMpamua
[IpaBuiIbHBIE MHOTOTPAHHUKH: TOHSATHE MPABUIBHOTO
49 MHOTOTpaHHUKA; IPaBUJIbHAS IIpU3Ma U [TpaBUIIbHAS Bbu6moteka [JOK
NUpaMu/a; IpaBUiIbHask TPEYrojbHas MUPaMUJIa U https://m.edsoo.ru/074c8865
MIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: bubmmnoreka HOK
50
OKTadJIp, AOJECKA3AP U UKOCAIIP. https://m.edsoo.ru/a0fddSbf
CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEJIBHO TOYKH, IPSIMOMN, TUIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETpHUH B IUpaMuJax, napasuiesenunenax, https://m.edsoo.ru/b9e777d9
MIPaBHJILHBIX MHOTOTPaHHUKAX
52 Beruucrienune 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa, bubmuoreka [IOK
JMaroHaJu, yIJibl https://m.edsoo.ru/6cdbecef
[Tnomanp 60KO0BOM MOBEPXHOCTH U MOJHOM
53 HOBGpXiOCTH psIMON rquMLI, IO/l OCHOBAaHUM, bubmorexa [TOK
N . https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMOI MPU3MBbI
[Tmomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH
54 npaBHIiniHoﬁ HI/IpaMI/IILBI,pTeOpeMa 0 rmmfxam/l 60KOBOM bubmmorexa [IOK
AN https://m.edsoo.ru/5603e30b
MTOBEPXHOCTU YCEUEHHONW MUPAMU/IBI
55 KonrtponbHas pabora o Teme "MHOrorpaHHUKHT" bubmorexa [IOK

https://m.edsoo.ru/a95f5c04




bubnunoreka LIOK

56 | Tlomsrne 06 06neme ! https://m.edsoo.ru/7ad0020b
N bu6nmoreka [IOK

ST Oowéu mupavm ! ! hitps://m.eds00.ru/235171b3
. bu6nmoreka [IOK

>8  O0wéu mupavmet ! hitps:/m.edsoo.ru/f47dfefd
N bubnuorexa [JOK

>9 OOLEM mpamu b1 ! https:/m.eds00.ru/79¢10312
. bub6nmoreka [IOK

60 O0bEM mupaMu LI ! https://m.edsoo.ru/2faadc3f
N bubnuorexa [IOK

61 OOBEM mpu3MbI ! https:/m.eds00.ru/79853608
N bubmuoreka [{OK

62 Obuem mpusmet ! hitps://m.edsoo.ru/1e053890
N bubnuorexa [IOK

63 OOBEM mpu3MbI ! https://m.edsoo.ru/482d3f51

64 KonTponbras padora mo teme "O0bEMBI 1 bubnunoreka LIOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573¢c

65 [ToBTOpEeHMEe, 06001IeHNE cUCTeMaTH3allks 3HAHUH. 1 bu6nunorexa LIOK
[TocTpoenue ceueHnii B MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIIMS 3HAHUMN.

66 Beluncnenne paccTosHUN: MEXKIY IBYMs TOYKaMH, OT 1 bubmuoreka [IOK
TOYKH JI0 MIPSMOM, OT TOUKH J10 TIIOCKOCTH, MEXTY https://m.edsoo.ru/f7792ba9
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

bubnunorexa LIOK

67 Hrorosas koHTpOIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AIIMS 3HAHUMN.

63 Brruncnenue yrioB: MEXy CKpeIHBAIOIIMHUCS 1 bubnunorexa LIOK
MPSIMBIMU, MEXKTY MPSIMON U TUIOCKOCTHIO, https://m.edsoo.ru/56765e8b
JBYTPAHHBIX YTJIOB, YTIIOB MEXKAY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KUIIACC

Ne KoauuecTBo yacoB 3ﬂeRTp0HHBIe
Tema ypoka Hara
n/n Bcero  Komtpoabubie  IIpakTuueckne o0paszoBaTebHbIE
U3y4eHus
padoThI padoThI pecypcsl
| Cdepa u map: meHTp, paanyc, IuaMeTp; TIoaab 1 bubnmoreka [JOK
MOBEPXHOCTHU Cepsl https://m.edsoo.ru/0341bc2b
B3anMHoe pacnonokenue cepbl U TUIOCKOCTH; bubmuorexa [JOK
2 1
KacaTelIlbHas TNIOCKOCTh K cdepe; miomanb cepol https://m.edsoo.ru/bed12a43
N3o6paxenue chepsr, mapa Ha maockoctd. CedeHust bubmmoreka [JOK
3 1
mapa https://m.edsoo.ru/bc15f7f2
WINHIPHYIECKAs IOBEPXHOCTD, 00pa3yIoIINe
4 i P ccKoii 1o ep oc ocp Yio 1 bubnnorexa [HJOK
[WJIAHIPHYECKON TTIOBEPXHOCTH, OCh
P  HoBep https://m.edso0.ru/6054b8c |
HAJTUHIPUYECKON MTOBEPXHOCTH
WJIMHJP: OCHOBaHUS 1 OOKOBasi IOBEPXHOCTb,
5 H6 AP 5 P . | bu6mmoreka [IOK
obpa3 asi ¥ OCh; TUIOMIA b OOKOBOH U MOJHOM
PESYIOTt e https://m.edsoo.ru/188£6216
MMOBEPXHOCTHU
N300parkeHne HuIMHApPa Ha TUIOCKOCTH. Pa3BépTka
6 nunHapa. CeueHus MIMHAPA (TNIOCKOCTHIO, 1 bubnnoreka [JOK
NapajuIeJIbHON WIH NEPIEHIUKYIISIPHONU OCU https://m.edsoo.ru/016e25¢eb
UIHH]IPA)
Konnueckas moBepxHocTh, 00pa3 e KOHMYISCKOM
7 P pasyrotl . 1 bubnnoreka [JOK
MMOBEPXHOCTH, OCh M BEPIINHA KOHUYECKOU
P P https://m.edsoo.ru/c94ba09b
MMOBEPXHOCTHU
Konyc: ocHOBaHMe 1 BepinHa, 00pa3yromas U oCh; bubmuorexa [JOK
8 . . 1
iona b 60KOBOU U MOJTHON MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA; bubnmoreka [JOK
9 1
OCHOBaHUS U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3006paxkeHne KoHyca Ha MIOCKOCTH. Pa3BépTka
10 koHyca. CeueHus KOHYyca (IIJIOCKOCTBIO, ] bubnuoreka [IOK

[apajuIeIbHOM OCHOBAHMIO, U IIJIOCKOCTBIO,
MIPOXOALIEH Yepe3 BEPLINHY)

https://m.edsoo.ru/Obde1be8




bu6mmoreka [IOK

11 KomOunanwmst Ten BparieHus: ¥ MHOTOTPaHHUKOB https-//m.edsoo.ru/3cef10e5
12 MHororpaHHHK, OIMCAHHBIN 0KO0JI0 cepbl; chepa, bubmmoreka [IOK
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIU B TEJIO BPALLICHUS https://m.edsoo.ru/Ob136158
13 [Tonsitue 06 06BéMe. OCHOBHBIE CBOMCTBA 00BEMOB bu6mmoreka [JOK
TeN https://m.edsoo.ru/26a03fb7
. bubnnoreka [JOK
14 OOwCM numtiapa, Koryca https://m.edsg).ru/SS 13d87b
N bubnuorexa [JOK
15 OOvewmapa w miomaze chep https://m.edsi.m/dl89bde2
o | e e S
HOOBHBIX T ’ https://m.edsoo.ru/810cfleb
17 KonTponbnas pabota no Temam "Tena Bpamenus" u bubnnoreka [JOK
"O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE Brbmiorexa LIOK
https://m.edsoo.ru/Scaefclb
19 Crno’xeHue 1 BHIYMTAHNE BEKTOPOB Brbmiorexa LIOK
https://m.edsoo.ru/23f4f089
20 YMHOXEHUE BEKTOpa Ha YHUCIIO bubmmorexa HOK
https://m.edsoo.ru/dee379eb
o1 PasnosxeHnne BekTopa 1o TpéM HEKOMIUIAHAPHBIM bubnnorexka [JOK
Bektopam. [IpaBuiio napannenenunena https://m.edsoo.ru/a28fd74e
2 Pemrenne 3amad, CBA3aHHBIX ¢ TPUMEHEHUEM ITPaBUIT bubnnoreka [JOK
NeNCTBHI ¢ BEKTOpaMu https://m.edsoo.ru/5a827900
3 KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHNUN bubmuoreka [IOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 H;)OCTPZI;{CTBG. Koopaunatsr BP;iTopa. [Ipocreiimne Bubmiorexa LIOK

3aa4u B KOOpAHUHATax

https://m.edsoo.ru/48db7058




VYron mexay Bekropamu. CKansipHOE TPOU3BEACHUE

bu6mmoreka [IOK

25 BEKTOPOB ! https://m.edsoo.ru/725eftc4
26 Beluucienue yrioB Mexay IPsIMbIMU U INIOCKOCTSIMHU 1 bubmorexa IOK
https://m.edsoo.ru/8efbe78e
7 KontponbHas padota o Teme "BekTopsl u 1 bubmuorexa [JOK
KOOpJIMHAThI B IPOCTpaHCTBE" https://m.edsoo.ru/77¢c22fcS
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 3HaHUH.
28 OCHOBI:ILIe q)lzlrypblIu (haKThI, TEOPEMBI Ky;ca 1 bubmmorexa LIOK
’ ’ https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3aIUs 3HAHU.
29 OCHOBEILIe (1)I/Irypb11,II (bakThI, TEOPEMBI Ky;ca 1 bubmmoreia LIOK
https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
30 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH. | bubnnorexa [JOK
3ajauu MIAaHUMETPUU U METOJIbI UX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alUs 3HAHUH. | bubnnoreka [JOK
3ajaur MIAaHUMETPUU U METOJIbI UX PEIICHUS https://m.edsoo.ru/4dffda97
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 3HAHUH.
32 OCHOBII-)IBIG (I)I/Irypblm (baxThl, TEOpPEMBI Kylzl)lca 1 bubmmorexa HOK
’ ’ https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
bu6mmoreka [IOK
33 Wrorosas koHTpoJsibHas paboTa 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 1 bubmorexa HOK
’ https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

7
7.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

I'eomerpus
OnepupoBaTh NOHATUSAMH: TOUKA, MIPsIMAsi, IUIOCKOCTh

7.2

7.3

HpI/IMeHHTB AKCUOMBI CTEPCOMETPHUN M CICACTBUA H3 HHUX IIPpHU PECHICHUU
TCOMCTPHUICCKUX 3aaayd

OrnepupoBaTh MOHATUAMHU: NMAPALICIBHOCTh U MEPIECHIUKYISIPHOCTD MPSMBIX U
IUIOCKOCTEH

7.4

7.5

7.6

7.7

KnaccupunupoBars B3aMMHOE pAacIONOKEHHE MPSIMbIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NOHITUSIMU: ABYTPAHHBIN yroJl, TpaHu ABYTPAHHOIO yria, pedpo
JBYTPaHHOI'O YIJIa, JIAHEWHBIM YroJl ABYTPaHHOIO YyIJa, TpajycHas Mepa
JIBYTPAHHOI'O yIJIa

OnepupoBaTb MNOHATUSIMM: MHOTOTPAaHHHUK, BBINYKJIBIA W  HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPAaBUJIBHBI MHOIOIPAaHHUK
PacriozHaBate OCHOBHBIE BHUIBl MHOIOTPAHHUKOB (MHMpamMujia, NpuU3Ma,
IPSMOYTOJIbHBIN Mapasiesenunen, Kyo)

7.8

KnaccudunupoBaTs MHOTOIpaHHUKH, BEIOUpask OCHOBaHMS JUIsI KJIacCU(pUKALIUN
(BBIMMYKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAaHHUKH, MPaBUJIbHBIE MHOTOTPAaHHUKH,
npsiIMble M HAKJIOHHBIE TPU3MBI, TApaJUIeTICITUIIE/IbI)

7.9

OHepI/IpOBaTB IMOHATHUAMU: CCKYILas IJIOCKOCTh, CCHCHNEC MHOT'OTPAHHHUKOB

7.10

7.11

7.12

OOBICHATH MPUHIUIIBI TTOCTPOCHUS CEe4YCHUI MHOT'OI'PAaHHUKOB, HCIIOJIb3Y
METOJ CJICI0B

Ctpouth cedyeHuss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBINOJIHSTH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BHJI CBEPXY, COOKY,
CHU3Y

Peniate 3ala4i Ha HaXOXACHHUC TI'COMCTPUYCCKUX BCJIIMYUH IIO 06pa3uaM NN
AJIropuTMaM, IMPUMCHASA H3BCCTHBIC AHAJIUTUYCCKUC MCTOABI IMPHU PCHICHUUN
CTAaHAAPTHBIX MAaTCMATUYCCKUX 3a4a4 Ha BBIYHUCICHUC paCCTOHHI/Iﬁ MCKOAY
ABYMsS TOYKaMH, OT TOYKH OO HpHMOI\/JI, OT TOYKH OO0 IIJIOCKOCTH, MCKAY
CKPCHIMBAOIIHUMUCS IMTPAMBIMU

7.13

Pemate 3ala4i Ha HaXOXACHHUC T'COMCTPUYCCKUX BCIIMYUH IIO 06pa3uaM nin
aJIropuTMaM, IMPUMCHASA H3BCCTHBIC AHAJIUTHUYCCKHUE MCTOABI IMPHU PCHICHUU
CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJa4 Ha BbBIUUCICHUC YITIOB MCKIY
CKpCIIUBAOIIUMHUCA TPAMBIMHU, MECKIOY prlMOI\/II U IINIOCKOCTBIO, MCKAY
IJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB

7.14

Boruucnare 00bEMBI UM IIJIOMIAM TOBEPXHOCTEH MHOTOIPaHHHUKOB (IpU3Ma,
nupaMujia) ¢ MpUMEHEHHEeM (OpMyJ, BBIUUCIATH COOTHOLIEHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOI'PaHHUKOB

7.15

7.16

OnepupoBaTh NOHITUSIMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, IIEHTP, OCh U INIOCKOCTh CUMMETPUU QUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTh W WHTEPIPETHPOBaTH HHGOPMALMIO O
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX




[IpumeHnsaTy reomeTpudeckue GakThl IS PEIICHUsT CTEPEOMETPUUYECKHUX 3aj1ad,
7.17 MPEIOJIaTAOIINX HECKOJIBKO IIArOB PEIICHUsS, €CIH YCIOBHUS TPUMEHEHUS
3a/laHbl B IBHOU (popme
718 [IpumMeHATh  mpoCTEHIME  TPOrpaMMHBIE  CPEACTBA W DJIIEKTPOHHO-
KOMMYHHKAITIOHHBIC CUCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 33124
719 [IpuBOANTHL IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHSTh TONYYCHHBIC 3HAHWS Ha MPAKTUKE: AHATU3UPOBATH pPEajbHBIC
CUTYyallMd ¥ TIPUMEHATh H3YYCHHBIC IMOHATHS B IPOIECCE TOMCKA PEIICHUS
MaTeMaTHYeCKd CPOPMYITUPOBAHHON MPOOJIEMBbI, MOJCIUPOBATH peaTbHbIC
7.20 CUTyallMd Ha S3bIKC TEOMETPHH, HCCIIEAOBAaTh ITOCTPOSHHBIE MOJCIU C
UCIIOJIb30BAaHUEM TEOMETPUYCCKUX MOHITHH W TEOopeM, ammapara anreOpsl,
pemarh MpaKTUYECKHE 3aJayM, CBS3aHHBIE C HAXOXKJICHHEM TI'€OMETPHUUYECKHX
BEJIMYMH
11 KJIACC
Kox .
HpoBepsieMoro IIpoBepsiembie HPeI[METHbIe pe3yJbTaThl 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHON NMPOrpaMMbl CpeHEro o001ero 0opa3oBaHus
pe3yJbTarta
6 ['eomeTpus
OnepupoBaTh MOHATUSAMHU: UWJIMHIPUYECKAs TMOBEPXHOCTh, OOpasyrolue
6.1 WIAHIPUYECKONH  TOBEPXHOCTH, IWIMHIP, KOHUYECKas IOBEPXHOCTb,
o0pa3ymolire KOHUYeCKOW MOBEPXHOCTH, KOHYC, ceprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (HMIUHAP, KOHYC, cepa u map)
6.3 OOBSACHATH CIOCOOBI MTOJTYYSHHUS TEJl BPALLICHUS
6.4 KnaccudumupoBats B3auMHOE pacmioiokeHHe cephl U MIIOCKOCTH
OnepupoBarh MOHSATHUSAMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTAa, BHICOTA
6.5 CerMEeHTa, IIIapOBOM CJIOHM, OCHOBAaHKE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS,
apOBOM CEKTOP
6.6 Brerancnsate 00bEMBI M TUTOIIAIA TIOBEPXHOCTEH TN BPAIICHHU S, TEOMETPUICCKIX
’ TeJ ¢ MpUMEeHEeHneM (hopMyI
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy U OMUCAHHBIN
) okoJ10 cdepsl, chepa, BIIUCAaHHAS] B MHOTOTPAHHUK WJIM TEJIO0 BPAIEHUS
6.8 BbruncnsTe COOTHOILIEHUS MEXIY IUIOMAASIMH TOBEPXHOCTEH W 00bEMaMu
’ MOAOOHBIX TE
6.9 N3o0paxaTh wu3y4aemble (GHUTYpbl OT PYKH W C TIPUMEHEHHUEM IPOCTHIX
’ 4epTEKHBIX HHCTPYMEHTOB
6.10 BrImonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
' buryp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPALICHUS
W3Biekath, WHTEPIPETHPOBATh W  MpeoOpa3oBbIBaTh  WHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPECTABICHHYIO HAa YepPTeKax U
pPUCYHKAX
[TpumeHsITh TeOMeTprudecKue (aKTHI JJI PEIICHUS CTEPCOMETPHUSCKHUX 3aJ1ad,
6.12 MIPENIOIarafoINX HECKOJIbKO IIAaroB pEMICHUs, €CIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITOMHATE ACHCTBUS CTIOKEHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOKEHUS
' BEKTOpa Ha YHUCJIO, OOBSACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaIat0T
6.15 [IpumeHsATh MpaBUiIO NapajuieIenuneaa Mpu CI0KEHUU BEKTOPOB




6.16

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJd MEXAY
BEKTOpaMH, CKaJIIpHOE TMPOU3BEACHHE BEKTOPOB, KOJUIMHEApHbIE U
KOMILIaHAPHBIE BEKTOPBI

Haxoauth cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HAa YMCIIO, YTOJ MEXIY

6.17 BEKTOpaMH, CKaJIIpHOE IMPOU3BEACHHE, pPACKIAJbIBaTh BEKTOP IO JABYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT

6.19

6.21

PemraTe HpOCTCfII.HHG rCOMCTPHUYCCKUEC 3aaadd Ha IPHUMCHCHHE BCKTOPHO-
KOOPAMHATHOI'O METOJa

Pemrats 3aJa4Md Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUN B HaXO0XACHUC

6.20 IreOMETPHUICCKUX BEJINYHH I10 o6pa3uaM WX aJIrOpUTMaM, IMpUMCEHSAA NU3BCCTHBIC

MCTOBI TPpHU PCHICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4

[IpuMeHATH  @mpocTEHIIME  NPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUECKHX 3314

6.22

HpI/IBO,I[I/ITb MNpUMCPbI MATEMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpPOAC U )KU3HH,
PacCIio3HaBaThb MPOABJICHUEC 3aKOHOB 'COMCTPHUU B UCKYCCTBE

HpI/IMeHSITI) IMOJIY4YCHHBIC 3HAaHHMA Ha I[PAKTUKEC: aHaJIU3HUPOBATh PCAJIbHBIC

CUTyallud U TPUMEHATh W3YYCHHbIE TOHATHUS B MPOIECCE IMOMCKA PELICHUS
MaTeMaTH4ecKu C(HOPMYIUPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH peajbHbIe

6.23 CUTyallUM Ha A3BIKE TIE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C

HCIIOJIb30BAHHEM TI'COMCTPHUYCCKUX MOHATUH H TCOPEM, allllapaTa anre6p1>1,
peliaTh MPAKTUYCCKHUE 3aJadd, CBA3AHHLIC C HAXOXJICHUCM I'COMCTPUUCCKHUX
BCINYHNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon
7

7.1

7.2

7.3

7.4

IIpoBepsieMblii 31eMeHT coJep:KAHUSA
I'eomerpus

OcHoBHbIE MOHATHS cTepeoMeTpun. Touka, mpsMas, IIIOCKOCTb, MpocTpaHcTBO. [loHsATHE
00 aKCMOMaTH4YeCKOM IOCTPOCHUHU CTEPEOMETPHM: AKCHOMBI CTEPEOMETPUN U CIIEJICTBUS
13 HUX

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEpeceKaroluecs, napauieabHble U
CKpeuBaromuecs: npsamele. [lapanneabHOCTh MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napaJlyICJIbHBIC MTPAMBIC B IIPOCTPAHCTBE, MApaIJICIbHOCTD TpéX MMPAMBIX, TAPAIICIbHOCTD
MPSAMOM U TMJIOCKOCTH. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ MEXAY MPSMBIMU B
npoctpaHcTBe. [lapamienbHOCTh TMUIOCKOCTEN: MapajulelibHbIe IUIOCKOCTH, CBOMCTBA
napajuleNbHBIX TUIOCKOCTeH. [IpocTeiimne mpocTpaHCTBEHHBIE (UTYPHI Ha IIOCKOCTH:
TeTpa’ap, Ky0, napajuiesenunesa, NoCTPOeHNe CeUeHn

[lepneHUKYISIPHOCTh MOPSIMOM M IJIOCKOCTH: MEPHEHAUKYISIPHbIE TMpsSMbIE B
HpOCTpaHCTBe, l'IpSIMI)Ie napannenLHLIe nu nepneHnnKmepHme K IINIIOCKOCTH, HpI/ISHaK
MEePHIEHIUKYISIPHOCTA MPSIMOA M IIJIOCKOCTH, TEOpeMa O MPSIMOW NEPHEeHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXIY MPSIMOU U TIJIOCKOCTHIO, IBYTPAHHBIN YTO,
JIMHEWHBIN yroJ IBYrpaHHoro yria. [leprneHIuKkysp u HakJIOHHBIE: pACCTOSIHUE OT TOUKH
JI0 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOW JI0 TIOCKOCTH, MPOEKIHs (UTYpPHI Ha TUIOCKOCTb.
[lepneHUKyISIPHOCTh MJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTA JIBYX IJIOCKOCTEM.
Teopema o TpEX neprneHANKYIIpax

[lonsTHe MHOTOTpDaHHMKA, OCHOBHBIC JJIEMEHTHl MHOTOTPAHHHMKA, BBIMYKJIBIE |
HEBBIITYKJIbIE MHOIOTPaHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronapHas npusMma,
TpaHW W OCHOBaHUS TPHU3MBI, TpsSMas M HAKIOHHAs TPU3MBI, OOKOBas W IIOJHAS
MIOBEPXHOCTh Mpu3Mbl. llapamnenenunesn, NpsSMOYTrOJbHBIM IAapajuICNICHUANE] U €ro




7.5

coiicTBa. [lupamupa: n-yroiapHas nupamuia, rpaHd ¥ OCHOBaHWE MUPAMUbI, OOKOBAs U
MOJIHAs IOBEPXHOCTh MUPAMU/IbL, IPABUIIbHAS U YCEUEHHAS MUPAMKIA. DJIEMEHThI TPU3MBbI
n nupamuasl. [IpaBuiibHBIE MHOTOIpaHHHMKHU: TOHSTHE IMPABUIBHOIO MHOTOI'PAaHHMKA,
IIpaBWIbHAsg MpU3Ma M IpaBWIbHAs NMHUpPaMUAQA, NpaBUiIbHAs TPEYroyibHas NUpaMuja U
MpaBWIbHBIN TeTpajap, KyO. [IpencraBienne o mpaBHIIbHBIX MHOTOIPAaHHUKAX: OKTadp,
noJeKa’ip u ukocasapyrue CeueHus: IpU3Mbl U TUPaMUIbI

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
OneMeHThl CUMMETPUH B IMpaMuUax, NapauieenuIeax, IPaBUIbHBIX MHOTOTPaHHUKAX

7.6

7.7

Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB: p&Opa, nuaroHanu, yriel. [Inomans 6okoBoi
ITOBEPXHOCTU U MOJTHOW MOBEPXHOCTU MPSIMOU IPU3MBI, IJIOIIA b OCHOBAHUM, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPSAMOii TTpu3MblL. [1no1mans 60KOBOI MOBEPXHOCTH U TOBEPXHOCTH
MIPaBWJIbHOM MUPaMHJIbI, TEOpEMa O TIouaan yced€HHoi nupamuabl. [lonstie 06 o0bEMe.
O0BEM TUpPaMHJIBL, TPU3MBI

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKIY IUIOIMIAISIMHU IMMOBEPXHOCTEH,
00bEMaMU ITOIO0HBIX TET

11 KUIIACC

Kox
6

6.1

6.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
I'eomerpus

Hunuuapuyeckass MOBEPXHOCTb, OO0pa3yroIIMe LMIMHAPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKOW TMOBEpXHOCTH. LlwnmmHap: ocHOBaHMsS W OOKOBasi TOBEPXHOCTH,
o0pa3syroias 1 0Ch, TUIOLIAAb OOKOBOW U MOJHON MTOBEPXHOCTH

Konmnueckasi moBepXHOCTb, 00pa3yrolne KOHUYECKOH IMOBEPXHOCTH, OCh M BEpPIIMHA
KOHHMUeCcKo! noBepxHOcTH. KOHYC: 0OCHOBaHMe U BepllrHa, 00pa3yrolias U 0Ch, IJI0IA/Ib
OOKOBOMH U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolliye U BbICOTa, OCHOBAHUS
U 00KOBasi IOBEPXHOCTh

6.3

Cdepa m map: LEHTp, paauyc, AUaMETp, IUIOIIAJb MOBEPXHOCTH cdepbl. B3ammuoe
pacmosioxeHue cepsl U INIOCKOCTH, KacaTelabHasl IIIOCKOCTh K chepe, miomaab chepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IIJIOCKOCTH. P%BépTKa MUJIMHApPA U KOHYCa

6.5

6.6

6.7

KomOuHanmu Ten BpalieHUss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIM OKOJIO
cthepsl, chepa, BcaHHasi B MHOTOTPAHHUK, WIH TEJIO BPAIIEHUS

[Tonatue 06 o6béme. OcHOBHBIE CBOWCTBA 00BEMOB Tei. Teopema 00 00BEME
OpSAMOYTOJIBHOTO Tapajjienenunena u ciaeactBus u3 He€. OO0bEM IMIMHApa, KOHYca.
O0béM 1mapa U mIoImaab chepbl

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAJISMU MOBEPXHOCTEH,
00BbEMaMU MOAOOHBIX TeI

6.8

Ceuennss nunuHApa (mapajulebHO W TMEPHEHAMKYISIPHO OCH), CEYeHHs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXOJIAIIee Yepe3 BepIINHY), CeUeHHUs I1apa

6.9

6.10

Bexkrop Ha iiockocTH U B mpocTpaHcTBe. Cli0KeHHE U BHIYMTAaHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uncio. PaznoxeHune BekTopa 1o TpéM HeKOMILIaHapHbBIM BekTopam. [IpaBuio
napauienenunena. Pemienue 3anad, CBSI3aHHBIX C MPUMEHEHUEM IpPaBUI JEUCTBUH C
BEKTOpaMHU

[IpamoyronbHasgs cucTeMa KOOpJMHAT B MOpOCTpaHcTBe. KoopAauHaThl BEKTOpA.
[Ipocreitne 3agaun B KOOpAWMHATaX. Yroll Mexay BekTopamu. CkalspHoe
MPOU3BEJCHUE BEKTOPOB. BpIuMcieHHE YriaoB MEXAYy MNPAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEILICHUHA TEOMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBILIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero oo0pa3zoBaHus

Brnanenne meromamu OKa3aTeNnbCTB, AITOPUTMAMH PEIICHHS 3a/1a4; YMEHUE
(dbopMyIHpOBATH U ONIEPUPOBATH OHATUSAMHU: OIIPEICIIEHUE, aKCHOMa, TEOpeMa,
CIIEICTBHE,  CBOMCTBO,  IPHU3HAK,  JIOKA3aTeNbCTBO,  PAaBHOCHIIbHBIC
(GOpMYIMpPOBKH; TPUMEHATh HX; YMEeHHE (QOopMyIupoBaTh OOpaTHOE H
NPOTHBOIIOJIOKHOE YTBEP)KJCHUE, NMPHBOAUTH NPHUMEPHl M KOHTPIPUMEPHI,
MCIOJI30BATh METOJ MAaTEMaTHYECKONW MHIYKIUH; IPOBOJUTD JT0Ka3aTeIbHbIC
paccyXIeHHus TpH PEUICHUH 33/1a4, OLCHUBATh JIOTHYECKYIO IMPAaBUIBHOCTh
paccyXIeHHIi; yMEHHE OTIEPHPOBATH MOHATHSIMU: MHOKECTBO, TIOJMHOXKECTBO,
olepalMyd  HajJ  MHOXECTBaMH; yMEHHE HCIOJb30BaTh  TEOPETHUKO-
MHOKECTBEHHBIN ammapaT JJIsl ONMCAHHs PEATbHBIX MPOIECCOB M SIBICHUN U
IpU PEUICHUH 3a/1a4, B TOM YHUCIE M3 APYIUX y4eOHBIX MPEIMETOB; YMEHHUE
OIepUPOBATh TOHITHSIMH: Tpad, CBA3HBIN Tpad, aepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOaMH;
MCIIOJIB30BATh Tpadbl P PEIICHUH 33124

YMeHue onepupoBaTh MOHATUSAMU: HATYPAJIIbHOE YHCJIO, 11€J0€ YUCIIO, CTEIIEHb
C LEeJbIM II0Ka3aTelieM, KOpPEHb HaTypaJbHOM CTENEHH, CTENEeHb C
palMoOHANBHBIM TI0OKa3aTesIeM, CTENEeHb C JCWCTBUTEIbHBIM II0OKA3aTeleM,
Jorapu@m 4mucia, CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOIO YKCIa, OCTATOK
10 MOAYJIO, PalMOHAJIbHOE YHCIO, HUPPALMOHAIBHOE YHCIIO, MHO)KECTBA
HaTypaJIbHbBIX, LEJbIX, PAalUOHAJIBHBIX, JEHCTBUTEIIbHBIX YHCET; YMEHUE
UCMOJIb30BaTh MPHU3HAKK JETUMOCTH, HAUMEHbIIMN OO jAenuTens U
HauMeHbllee oOmiee KpaTHoe, anroput™M EBkinaa mnpu pemeHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMUA CHCTEMaMHU CUHUCIICHHUS; YMEHHE
BBINIOJIHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTEMEHSIMH U Jorapupmamu, mpeoOpa3oBaHUs JIPOOHO-PALIOHAIBHBIX
BBIPQKEHUI; yMEHHE OINEpPUPOBAaTh IOHATHSAMH: IOCIIEIOBATEIbHOCTb,
apupMeTHyecKas Mporpeccus, reoMeTpudeckas mporpeccusi, OecCKOHEYHO
yObIBaro1as reoMeTpuyecKas IIpOrpeccus; yYMEHHE 3aJ1aBaTh
MOCJIeI0BATEIbHOCTH, B TOM YHCIIE C TOMOUIbI0 PEKYPPEHTHBIX (OpMYIT;
YMEHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE 4YHCIO, CONpPSLKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOIYJIb M apTyMEHT KOMITJIEKCHOTO YKcia, popma 3arnucu
KOMIUIEKCHBIX ~ 4Hcel  (reoMeTpuueckas,  TpPUTOHOMETpUYecKas U
anreOpandeckas); yMeTb IPOU3BOAMTH apUPMeTHdYecKHe JACUCTBUS C
KOMIUIEKCHBIMU YHCIaMH; TPUBOIUTH MPUMEPHI UCIIOJIB30BaHUSI KOMILIEKCHBIX
4KCeJl; ONIEPUPOBATH MOHATUAMU: MaTpHLa 2X2 u 3X3, onpeaenuTeab MaTpULLbI,
reOMETPUYECKUN CMBICT OINpeeanTeNs

YMeHue onepupoBaTh IMOHATHUSMHU: paliOHAJbHBIEC, HpPpPALUOHAIBHBIE,
MoKa3aTeJbHble, CTEMEHHble, JiorapupMuyeckue, TPUTOHOMETPHUECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CHCTEMbI; YMEHHUE OINEPUPOBATh MOHATUSIMHU:
TOXKIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHUH U HEPABEHCTB, PABHOCUIILHOCTh YpaBHEHH, HEPABEHCTB U
CUCTEM; YMEHUE pEIlaTh YPABHEHMs, HEPABEHCTBA U CHUCTEMBI C IIOMOIIbIO
pa3sIMYHBIX MNPUEMOB; pellaTb YPABHEHMS, HEPABEHCTBA W CHUCTEMBI C
[1apaMeTPOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIsl PELLICHUS




MaTeMaTHYeCKUX 3a/lad M 3aJa4 U3 pa3jIMuHbIX 00JacTeil HaykKu U peaibHOU
KU3ZHU

YMeHue omnepupoBaTh MOHATUAMHU:  (QYHKUUSA, UYETHOCTh  (YHKIIHUH,
MEePUOAUYHOCTh  (YHKIUHU, OrPaHUYEHHOCTh (QYHKIHMH, MOHOTOHHOCTD
GbyHKIMU, SKCTpeMyM (YHKUIMH, HaWOOJIblIee W HAUMEHbIIEe 3HAYCHUS
(GyHKIIMM Ha MPOMEXKYTKE, HeNpepbiBHAs (PYHKIMs, aCUMITOTHI rpaduxa
¢GbyHKIMK, TIepBas M BTOpas MPOU3BOAHAS (DYHKUIUH, TEOMETPUUYECKHNA H
(bu3nuecKkuil CMbICI MPOU3BOAHOM, IepBOOOpa3Hasi, onpeAeEHHBIN HHTETpall;
YMEHUE HaXOIUThb AaCUMOTOTHI rpaduka (YHKIMHA; YMEHUE BBIYHCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO M KOMIIO3ULIMU (DYHKLIHH,
HAXO/JUTh YpaBHEHHE KacaTeJbHOW K rpaduky (QyHKIUH, YMEHHE HAXOIUTh
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIINN; YMEHUE HCIOJIb30BATh MIPOU3BOIHYIO
JUISL KCCIIe0BaHus (PYHKINH, HAXOJUTh HAUOOJBIINE U HAUMEHbIITNE 3HAUCHUS
¢byHKIuMi; cTpouTh TpaduKd MHOTOUWIEHOB C HCIIOJIb30BAHHMEM armmapara
MaTEeMaTUYECKOr0 aHajiu3a; MPUMEHSATh IPOU3BOJHYIO ISl HaXOXKJIECHUs
HauWjy4dllero peleHus B NPUKIAJAHBIX, B TOM YHCIE€ COLMAIbHO-
HKOHOMHYECKUX M (PU3NYECKHX 3a/1a4aX; HAXOAUTh IJIOMIAIN U 00BEMBI UTY C
MIOMOIIBIO UHTErpana; NPUBOAUTH PUMEPDI MaTeMaTU4eCKOro
MOJIETTUPOBAHUS C MOMOIIBIO U depeHIINaTbHBIX YpaBHEHUI

YMenue omnepupoBaTh MOHATHAMH: Tpaduk ¢GyHKIHUH, oOpaTHas (yHKUUS,
KOMIO3ULMST (QYHKUWH, JuHEeHHas (yHKOUSA, KBagpaTH4HAs (QYHKIUS,
pauMoHanbHass ~ (QYHKUUS, CTeNeHHas (QYHKUUS, TPUTOHOMETPUUECKUE
¢byHKnuu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TIOKa3aTenbHas H
norapupmuyueckas GyHKLINUU; YMEHHE CTPOUThH IrpauKy U3yUYEHHBIX (DYHKIIMM,
BBITTOJIHATE TIpeoOpa3oBaHus TpaguKoB (PyHKIHHI, UCTIOIB30BATH TPAGUKH IS
U3yYeHHs] NPOLECCOB M 3aBUCHUMOCTEW, IMpPHU peIIeHUH 3a7ady U3 JPYrux
y4eOHBIX TPEIMETOB M 337ad W3 pPealbHOW JKW3HU; BBIpaXaTh (GopMyliaMu
3aBUCUMOCTH MEXJy BEJIMYMHAMH; HCIHOJb30BAaTh CBOIMCTBA M TpapuKu
GyHKIUI 175 peuleHus] ypaBHEHHM, HEpaBeHCTB M 3aJlad C NapaMmeTpamuy;
n300pakaTh Ha KOOPJUHATHOW IMJIOCKOCTH MHOKECTBA pElIeHUIl ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue penath TEKCTOBBIE 33JJa4l Pa3HbIX TUIOB (B TOM YHCJIE HA TPOLIEHTHI,
J0JM M 4acTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB M YCIYT, HaJOIH,
3ajau U3 O0JacTU yNpaBi€HUs JUYHBIMA U CEMEUHBIMH (UHAHCAMMH);
COCTAaBJIATH BBIPAXKCHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJa4u, UCCIIEA0BATh MIOJIyY€HHOE PEIIEHHE U OLCHUBAThH MPaBAONOJ00HOCTb
pe3yiabTaTOB; yMEHUE MOJEIMPOBATH pEAbHbIE CUTyalldd Ha s3bIKE
MaTE€MAaTHKH; COCTABJIATH BBIPAKEHHUSI, YPABHEHNUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHUIO 3a/1a4d, MCCIIE0BATh IIOCTPOCHHBIE MOJEIHN C UCIIOIb30BAHUEM
anmnapara anreOpbl, THTEpIPETUPOBATh MOITYUYEHHBIN pe3ybTar

YMeHue omnepupoBaTh NOHATHUAMHU: CpeaHee apupMeTHYecKoe, MeauaHa,
HauOosplllee M HaUMEHblIee 3HAYEHHUs, pa3Mmax, JIUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHME W3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMalMIo, TPEACTaBICHHYI0 B TalOnMuax, Ha Juarpammax, rpadukax,
OTPaXKAKOIYI0 CBOMCTBA PEAJIBHBIX IPOLIECCOB M SIBJICHMI; IPEACTABIATH
MH(OPMAIIHIO ¢ TOMOIIBIO TAaOJIHI U JUAarpaMM; UCCIeI0BaTh CTAaTUCTUUECKUE
JTaHHbBIE, B TOM YHCJIE C TPUMEHEHHEM TpadUYeCKIX METOI0B U 3JIEKTPOHHBIX
CpeAcTB; rpadUvecKd HCCIeoBaTh COBMECTHbIE HAOJIIOAECHUS C IMOMOIIBIO
JMarpaMM pacCEeMBAHMS U JIMHEMHOW perpeccuu

YMeHue ornepupoBaTh MOHATUSIMH: CIy4alHBINA OMBIT M CIy4aiiHOE COOBITHE,
BCPOATHOCTDH cnyqaﬁHoro COGBITI/ISI; YMCHHUC BBIUYUCIIATH BCPOATHOCTHL C
HCIOJIb30BaHUEM Tpa@UUecKUX METOAOB; IPUMEHATH (GOPMYIIbI CIOKEHUS U
YMHOXKEHHUSI BEpOSITHOCTEH, (OpMyny TOITHOH BeposSTHOCTH, (GopMyrry
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bepuymnu, xomOuHaTopHble (GakThl U (OPMYIBI, OIEHHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHUE ONEpPUPOBAThH MOHATUSAMU: CITydaiiHasi BEIUYMHA,
pacnpeelieHue BEpPOATHOCTEM, MAaTeMAaTUYECKOE OXKUAAHHME, IUCHEPCHA H
CTaHJApTHOE OTKJIOHEHHE CIy4ailHON BENUYMHBI, GYHKIIMU PACHpPEICTCHUS U
IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTe€IbHOTO U HOPMAaJIbHOTO PACIpPEICIICHUN;
YMEHHUE MCIOJIb30BaTh CBOMCTBA M3YYCHHBIX DPACIPENCICHUN I PELICHMS
3aJja4; 3HAKOMCTBO C TOHATUSAMU: 3aKOH OOJIBLIMX YHMCE, METO/IbI BHIOOPOUHBIX
WCCIICIOBAaHMI; YMEHUE NMPUBOIUTH MPHUMEPHI MPOSIBICHHUS 3aKOHA OOJIBIIMX
qucel B HPUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHHE ONEpUPOBAThH
MOHATUSIMM:  COYETAHME, IIEPECTAHOBKA, YMCIO  COYETAHUH, YHCIO
IepecTaHoBOK; 6MHOM HbloTOHA; yMeHHEe NPUMEHATh KOMOMHATOPHBIE (PAKTHI
U DPACCY)KIEHUS s pPEUICHMs 3a/1ay; OLIEHMBATh BEPOSITHOCTH pEalbHbBIX
COOBITHH; COCTaBIATH BEPOSTHOCTHYKO MOJEIb M HHTEPIPETUPOBAThH
IIOJIyYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: TOUYKA, IIpsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMUMHA yIJIa, INIOCKUHA yroi, ABYIpaHHbIN YroJl, TpEXTpaHHbIH
YroJl, CKpELIMBAIOLIMECS MpsSMble, MapauieIbHOCTh M MEPHEHIUKYISIPHOCTD
OpSMBIX M IUIOCKOCTEH, yrojl MEXAy MNpsMBIMH, Yrojl MEXAy MNpsMON U
IUIOCKOCTBIO, YIOJl MEXKAY IIOCKOCTSIMH, PACCTOSIHME OT TOUKM JI0 MJIOCKOCTH,
paccTosiHue MEXJy HpSIMBbIMU, PACCTOSIHME MEXAY IUIOCKOCTAMHU; yYMEHHUE
UCMOJb30BaTh IPU PELIEHUH 337ad M3y4YeHHble (AKThl U TEOPEMBI
IUIAaHUMETPUH; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHPA;
CTPOUTh MAaTE€MaTUYECKHE MOJENIU C MOMOIIBI0 I'€OMETPUUYECKUX MOHATUH U
BEJIMYMH, PELIaTh CBSI3aHHbIE C HUMU MPAKTUYECKUE 3a7aun

YMeHue omnepupoBaTh TMOHSATHSAMHU: IUIOmAAb (Urypsl, 00BEM Qurypsl,
MHOT'OI'PAaHHMK, IPABUIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHUKA, KYO,
napajulefienunesa, npusMa, nupaMuja, (Gurypa ¥ MOBEPXHOCTb BpallleHUs,
LWINHAP, KOHYC, wap, cdepa, IUomaab cdepsl, IUIOMAAb MOBEPXHOCTH
MUpaMHJIbl, TPU3MBI, KOHycCa, LMIUHApPA, O0BEM Kyba, HpPSIMOYTOJIBHOIO
napajuiejenumena, NMpaMuIbl, IpU3Mbl, TUIMHAPA, KOHYyCa, 11apa, pa3BépTKa
IIOBEPXHOCTH, CEYECHHsI KOHyCa M UWIMHAPA, NapaJUIeIbHbIE OCH I
OCHOBAHHIO, CEYEHHWE Ilapa, IJIOCKOCTh, Kacaroulascs chepsl, LUINHApPA,
KOHyCa; yMEHHE CTPOUTb CEYEHHE MHOTOTpaHHUKa, H300paxkaTh
MHOTOI'PaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpaIllEHHs], UX CEUEHHsI, B TOM YHUCIIe
C TOMOULIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHATh CBOWCTBA
reOMEeTPHUECKUX (UTyp, CaMOCTOATENBbHO (OPMYIHUPOBATH OIpPEAEIICHUS
U3y4aeMbIX (Uryp, BBIIBUraTh THUIIOTE3bl O CBOMCTBaX U IpU3HAKAX
reoMeTpruecKkux (uryp, 0OOCHOBBIBATH WJIM ONPOBEpPraTh MX; YMEHUE
MPOBOAUTH KiaccUPUKAUIO (GUTyp MO pa3iWyHBIM NPU3HAKAM, BBITOJIHATH
HE00XO0IMMBIE JONOJTHUTENIbHbIE TOCTPOCHHS
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YMeHue onepupoBaTh MOHATHIMU: ABH)KEHHE B IPOCTPAHCTBE, MapalIeIbHbIN
MEpeHoC, CHMMETpPUS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Ms, M0100HBIE (PUTYPBI; YMEHHE paclioO3HABaTh paBHbIE
U TOA00HBIE (PUTYPHI, B TOM 4YHCIE B INPHPOJE, UCKYCCTBE, apXHTEKTYpE;
UCMOJIb30BAaTh T€OMETPUUYECKHE OTHOIICHUS NPU PELICHUH 3aJay; HaXOAUTh
reoMeTpUYECKre BEJMYMHBI (JJIMHA, YroJj, IJIoIaas, o0bEM) MpU pelieHun
3ajad W3 JIPYIMX Y4YeOHBIX MPEIMETOB W U3 pealbHOW JKU3HU; YMEHHUE
BBIUUCIIATE TEOMETPUYECKHE BEIWYHHBI (JUTMHA, YTOJ, TUIOMAAb, OOBEM,
IUIOIIAb MMOBEPXHOCTH), MCIIONIB3YSl U3y4YeHHBbIE (OPMYIBI U METOAbI, B TOM
qucie: IUIOMA[b IOBEPXHOCTH TNHPAMUBI, NPHU3MBbI, KOHYCa, LWJIMHAPA,
wIomak cepsl; 00bEM KyOa, IPSIMOYTOJIBHOTO MapaieNenuIeia, MMPpaMuIbl,
NPU3MBL, LWIMHAPA, KOHYyCa, LIapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB
NoJJOOHBIX pUryp




YMeHue omnepupoBaTh MOHATHSAMH: MPSIMOYrojibHas CHUCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA HA YUCIIO, Pa3sIo’KEHHE BEKTOpa 1Mo 0a3ucy, CKajusipHoe
IIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEICHUE, YIOJ MEXKIY BEKTOpaMH; yMEHHE
UCIIOJIb30BaTh  BEKTOPHBIH W KOOPJAMHATHBI  METOJ sl pelleHus
reOMETPUUECKUX 3a7a4 U 331a4 APYTruX y4eOHbIX IPEIMETOB

12

YMeHue BBHIOMpATh MOAXOAAIIMA METOA JJISl pEIICHHUsS 3a]aud; MOHMMaHUE
3HaYMMOCTH MAaTE€MaTHMKM B HW3YYEHUM IPUPOAHBIX U  OOLIECTBEHHBIX

13 IIPOLIECCOB M SIBJICHUM; YMEHHE pPACIO3HAaBATh IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B HMCKYCCTBE, YMEHHE IPUBOJMUTH INPUMEPBI MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUA, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna u BBIYUCICHUS
1.1  HarypasbHble U nenble yucia. [Ipu3Haky 1e1MMOCTH LEJIbIX YhCces
12 Parnmonanbhble yncia. OObBIKHOBEHHBIE U JIECATHUYHBIC IPOOH, MPOLIEHTHI, OECKOHEUHBIE
' MepUOANYECKHE 1podu
13 Apudmernaeckuit KOpEHE HaTypalbHOH cTerneHu. JlelcTBHS ¢ apuMETHUYECKUMH
KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenenp c nenbiM nokaszateneM. CTENeHb ¢ palMOHAIBHBIM IOKa3areneM. CBolicTBa
CTEIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOIO apryMeHTa
1.6  Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapudMbl
JleiicTBuTenpHble yKciaa. ApudMeTndeckue Onepanuy ¢ JACUCTBUTEIbHBIMU YHCIAMH.
1.7 IlpuOnmx€HHBIE BBIUMCIECHUS, NpPaBUIa OKPYIJIEHUS, NPUKUIKA U OLEHKa pe3ysbTaTa
BBIYHCIICHUI
1.8  IIpeoGpa3oBaHue BhIpaKEHHI
1.9  KowmruiekcHble yucia
2 YpaBHEHMsI U HEPABEHCTBA
2.1  Ilensle u ApoOHO-paLlMOHATbHbBIE YPAaBHEHUS
2.2 | MppauuoHanpHblE ypaBHEHUS
2.3 | TpUrOHOMETPHUYECKUE YPaBHEHUS
2.4  TlokazatenbpHble U JJorapu(pMUIECKUE YPAaBHEHUS
2.5  lenble u ApoOHO-paLlMOHATbHBIE HEPABEHCTBA
2.6  HppanuoHaibHbIe HEPABEHCTBA
2.7  TlokasarenbHbIe U JIOTapU(PMUIECKHE HEPABEHCTBA
2.8 | TpuroHomeTrpuyecKue HepaBEeHCTBA
2.9  CucreMsl M COBOKYITHOCTH YPABHEHUM U HEPABEHCTB
2.10  YpaBHEeHMs, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11  Marpuna cucteMmsl TMHENHBIX ypaBHEHUN. ONIpeeaInTeNb MaTPHLIbI
3 OyHKIMH U TpapUKH
3] Oynk1us, cnocoosl 3ananus Gyaknun. I'papux Gynkun. Bzanmuo oOpatHbie GyHKIMH.
' Uérnabie n Heu€THbie PyHKIMu. [leprnonnueckue GyHKImm
OO6macth onpeneneHuss U MHOXKeCTBO 3HaueHui GyHkunu. Hynu @ynakmuu. [IpomexyTku
3.2 3HaKomocTostHcTBa. [IpoMexyTKn MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl 1 MUHUMYMBI
¢byakuun. Hanbonpiee n HanMeHsbIlee 3Ha4eHUE QYHKITUNA Ha IPOMEKYTKE




CrenenHas GyHKIMS ¢ HaTypaJIbHBIM W IIEJBIM IMOKa3arenaeMm. EE cBoiicTBa u rpaduk.

33 . .
CBoiicTBa U rpaduK KOpHS n-0i CTENEHU
34  Tpuronomerpuueckue (pyHKIMH, UX CBOWCTBA U TpaduKu
3.5  TlokasarenbHas u Jorapudmudeckas GyHKIINH, UX CBOMCTBA U Tpaduku
36 Touku pa3peiBa. AcuMnToThl rpadukoB GyHKIMA. CBOMCTBa PYHKITUN, HEMPEPHIBHBIX HA
OTpE3Ke
3.7  TlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHHS MTOCIIEI0BATEIbHOCTEN
3.8  Apudmernueckas u reoMmerpudeckas nporpeccuu. opmysa CI0KHBIX TPOLIEHTOB
4 Havana maremaT4eckoro aHaiausa
4.1  IlpousBognas pyHkiuu. IIpon3BoIHbIC 37IeMEHTAPHBIX (HYHKIUI
49 [IpumeneHne Npou3BOHON K UCCIEAOBAHUIO (DYHKIIUNA HA MOHOTOHHOCTB M SKCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero ¥ HAMMEHBIIETO 3HaYeHNS (DYHKIIMK Ha OTPE3KE
4.3  IlepBooOpa3nas. UHTerpan
5 MHoskecTBa 1 JIOTUKA
5.1 | MHoecTBO, oniepaliuu HaJl MHOKecTBaMu. Jluarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTHCTHKA
6.1  OmnwucarenbHasi CTAaTUCTHKA
6.2 | BeposTHOCTB
6.3  KomOunaTopuka
7 I'eomeTpus
7.1  @urypsl Ha JIOCKOCTH
7.2 IlpsiMble U IUTIOCKOCTH B IPOCTPAHCTBE
7.3  MHoOrorpaHHUKU
7.4  Tena u NOBEpXHOCTHU BPAILLEHUS
7.5  KoopauHAaThl U BEKTOPHI
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