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O6mas xapakrepucruka yaueoHoro npeamera «I'eomerpua»

Pabowuas mporpamma yueOHOTO Kypca «l'eomerpusy 6a3oBoro ypoBHa Aas oOygaroruxcs 10 —
11 kaaccos paspaborara Ha oOcHOBE PEAEPAABHOTO FOCYAAPCTBEHHOTO OOPA30BATEABHOIO CTAHAAPTA
CpeAHero o0Irero oo6pasoBaHus, ¢ YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, IIPEABABAACMEIX K
MATEMATHYECKOMY OOPAa30BAHUIO, U TPAAHULIMI POCCUICKOro 0b6pasoBanus. Peaansarius mporpaMmel
00ECITCUYNBAECT OBAAACHHE  KAFOYEBBIMH ~ KOMIICTCHIIHAME, COCTABASIFOIIMMHE ~ OCHOBY  AAfA
CaMOPAa3BUTUA M HEIPEPHIBHOIO OOPA30BAHMIA, IIEAOCTHOCTh OOINEKYABTYPHOIO, AMYHOCTHOIO U
[TO3HABATEABHOIO PA3BUTHSA AUYHOCTH OOYYIAFOIIIXCH.

IHean uzyuyenus yueGHOro Kypca

BaxmocTs yu4eOHOIrO Kypca TIeOMETPHUM Ha YPOBHE CPEAHEro OOIMero oOpasoBaHMA
00YCAOBACHA IPAKTHYECKOM 3HAYNMOCTBIO METAIIPEAMETHBIX H IIPEAMETHBIX PE3YABTATOB OOyICHUS
LEOMETPUM B  HANPABACHUN  AMYHOCTHOIO  PasBUTHA  OOydarommxcs, (OPMUPOBAHUS
(PYHKIIMOHAABHOI MATEMATHYECKOH TIPAMOTHOCTH, W3yYCHUA APYTHX YICOHBIX AMCIIHIIAHH.
PasBurne y OOy4YarOIIUXCs IIPABHABHBIX IIPEACTABACHHN O CYIIHOCTH W IIPOHCXOKACHUN
IEOMETPUYCCKUX aOCTPAKIUI, COOTHOIIECHUH PEAABHOTO U HACAABHOIO, XaPaKTEPE OTPAKCHUSA
MATEMATHYCCKON HAYKON ABACHUI H IIPOILIECCOB PEAABHOIO MHPA, MECTE TCOMETPHU B CUCTEME HAYK
I POAH MATEMaTHYECKOTO MOACAHPOBAHHSA B HAYYHOM I[IO3HAHHM U B IIPAKTHKE CIOCOOCTBYET
OPMUPOBAHIIO HAYIHOIO MUPOBO33PEHIS YUAIINUXCS, 4 TAKKE KAYECTB MBIIIIACHIUS, HCOOXOANMBIX
AASL AAAIITAITHE B COBPEMEHHOM OOIIIECTBE.

I'eomerpust fBAAETCA OAHHM U3 Oa30BBIX IIPEAMETOB Ha YPOBHE CPEAHEIO ODIIero
00pa3oBaHMUs, TAK KAK 0OCCIICINBACT BO3MOKHOCTD N3YICHUS KAK AUCLIUITAMH €CTECTBEHHO-HAYYHOM
HAIIPABACHHOCTH, TaK U I'YMAHHTAPHOM.

Aormgeckoe MblraeHue, (GOPMHEPYEMOE IIPU U3YUCHUN OOYIAFOIUMUCH IIOHATUHHBIX OCHOB
IEOMETPHUN U IIOCTPOCHUU IICITOYKH AOTHYECKUX YTBEPKACHUI B XOAE PCILCHHS I€OMETPUYCCKIX
32Aad, yMECHUE BHIABUATATH U OIIPOBEPIATh IHITOTE3B HEIIOCPEACTBECHHO UCIIOAB3YIOTCA IIPH PEIICHIN
32Aa9 €CTECTBEHHO-HAYYHOTO I[HKAA, B 9aCTHOCTU U3 Kypca (DH3HUKM.

VMeHre OpHEHTHPOBATHCA B IPOCTPAHCTBE UIPACT CYILECTBEHHYIO POAB BO BCEX ODAACTAX
ACSATEABHOCTH 4eAOBeka. OpHEHTAMs YEAOBEKA BO BPEMEHH M IIPOCTPAHCTBE — HEOOXOAHUMOE
YCAOBHE €rO COLMAABHOIO OBITHA, (POPMA OTPAKEHUA OKPYKAIOIIEIO MUPA, YCAOBHE YCIICIITHOIO
[TO3HAHUS U AKTUBHOIO IIPeOOpa3oBaHus AeHcTBUTEABHOCTH. OIIEPHPOBAHIE IIPOCTPAHCTBECHHBIMU
obOpazamMu OOBEAUHSET Pa3HBIC BHUABI YICOHOH M TPYAOBOM ACATEABHOCTH, SBASCTCS OAHHUM U3
11poHEeCCHOHAABHO BAKHBIX KA9ECTB, IIOITOMY AKTYaAbHA 33Aa4a (DOPMUPOBAHUA Y OOYIAFOIIIXCH
IIPOCTPAHCTBEHHOIO MBIIIIACHUS KaK Pa3SHOBHAHOCTH OOPA3HOIO MBIIIACHHS — CYILECTBEHHOIO
KOMIIOHEHTA B IIOAIOTOBKE K IIPAKTHYECKOM ACATEABHOCTH IO MHOTHM HAIIPABACHHSM.

LleAp ocBoeHMs mporpaMmer yuebHOTO Kypca «l'eomerpus» Ha 6a30BOM ypOBHE OOydUeHMA —
00I1Ie00pa3sOBaTEABHOE M ODINEKYABTYPHOE PpasBHTIHE OOYYarOINMUXCA dYepe3 ODecIeyueHe
BO3MOMKHOCTH IIPHOOPETECHHUS M MCIOAB3OBAHUSA CHCTEMATHYCCKUX TCOMETPHYCCKUX 3HAHUN U
ACHCTBHH, Crenu@UYIHbIX T€OMETPUH, BO3MOKHOCTH YCIICIITHOIO IIPOAOAKCHHA OOPA30OBAHUA IIO
CIICIIMAABHOCTSM, HE CBA3AHHBIM C IIPUKAAAHBIM UCIIOAB30BAHUEM T€OMETPHIL

[Iporpamma 10 reomMeTpuu Ha Ga30BOM YPOBHE IIPEAHA3HAYCHA AAA OOYYATOINNXCA CPEAHEH
IIIKOABI, HE HCIBITHIBABIINX 3HAYUTCABHBIX 3aTPYAHCHHI HAa yPOBHE OCHOBHOIO OOILETO
obpasoBanus. TakuMm 00pazom, oOydaromuecs Ha 0a30BOM YpOBHE AOAKHBL OCBOUTH OOINNE
MATEMATHYIECKIE YMEHUSA, CBA3AHHBIC CO CIICIIH(MUKON IeOMETPUN U HEOOXOAWMBIC AAfl KH3HH B
coBpemMeHHOM obrectBe. Kpome 5T0T0, OHM HMEIOT BO3MOMKHOCTH H3YYHTH TCOMETPHIO OOAee
IAyDOKO, €CAHM B AAABHCHIIICM BO3HHKHET HEOOXOAHUMOCTh B TICOMETPUYCCKAX 3HAHUAX B

IPOHECCHOHAABHOI AEATEABHOCTH.



AoCTIKEHIE IIEAN OCBOEHHUA IIPOIPAMMBI OOECIICYMBACTCA PEIICHHEM COOTBETCTBYIOIIUX
3apad. IlpuopurerHeivMu 3aaadamu ocBoeHusa Kypca «l'eomerpum» ma 6asosom yposme B 10—11
KAACCaX ABAAFOTCH:

® QopmMHupOBaHIE IPEACTABACHUA O TEOMETPHH KAK YACTH MUPOBOH KYABTYPHI M1 OCO3HAHHE
e€ B3aMMOCBA3N C OKPY/KAFOIITIM MHPOM;

®  (dhopMHupPOBAHHE IIPEACTABACHUA O MHOIOIPAHHUKAX M TEAAX BPAIIECHHUA KaK O BAKHEHIIINX
MATEMATIYIECKIX MOACAAX, IIO3BOAAFOIIMX OITMCEIBATD M H3yYaTh pasHbIC ABACHUA
OKPYKAFOITIErO MHpa;

® dopMupOBAHHE YMEHHA PACIIO3HABATH HA UYEPTEHKAX, MOACAAX M B PEAABHOM MHpE
MHOTOIPAHHUKHI U TE€AQ BPAIIICHUS;

® OBAQAGHHE MCTOAAMH  PEINEHHA  32Aa9 HAa  IIOCTPOEHHUA HA  HM300PAKEHHUAX
IIPOCTPAHCTBEHHBIX (DUIYP;

¢  dhopMHupPOBAHHE YMEHUA OIIEPUPOBATE OCHOBHBIMU IIOHATHAMHA O MHOTOIPAHHHKAX 1 TEAAX
BPAIIIECHHUA U X OCHOBHBIMU CBOHCTBAMU;

® OBAAAGHHE AATOPHTMAMHU PEIIEHUA OCHOBHBIX THIIOB 3aAad; (DOPMHPOBAHUE YMEHUSA
IIPOBOAUTH ~ HECAOKHBIE  AOKA3aTEABHBIE  PACCYKACHHA B XOAE€  pPCEIICHHA
CTEPEOMETPHUYECKUX 3aAaY U 3aA2Y C IIPAKTHYECKIM COAEPKAHUEM;

® pasBUTHE  HMHTEAACKTYAABHBIX M TBOPYECKHMX  CIIOCOOHOCTEH  OOyYarOIuxcH,
ITO3HABATEABHON aKTHBHOCTH, HCCACAOBATEABCKIX YMEHHH, KDUTHIHOCTH MBIIIIACHUS;

e dopmupoBanne (QYHKIHOHAABHOW TI'PAMOTHOCTH, PEAEBAHTHOI TIE€OMETPHUH: YMEHHE
PACIIO3HABATh IIPOABACHHUA I'€OMETPUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH
peaAbeIX KM3HCHHBIX CI/ITyaL[I/IHX n HPI/I HSWCHHH ApyrI/IX Y‘-IC6HBIX HPCAMCTOB,
IIPOABACHUSA 3aBICHMOCTEN U 3aKOHOMEPHOCTEH, (DOPMYAHPOBATEL UX HA A3BIKE TCOMETPUN
I CO3AABATh I'€OMETPUIECCKIE MOAEAH, IIPUMEHATh OCBOEHHBIN I€OMETPUYECKHUIT allapar
AASl PEIIIEHHA IIPAKTUKO-OPUEHTHPOBAHHBIX 3aAa4, HHTEPIPETHPOBATb M OICHHUBATH
ITOAYYEHHBIE PE3YABTATHIL.

OrAHYNTEABHON OCOOEHHOCTBIO IIPOIPAMMBI ABAAETCSA BKAIOUEHHE B KyPC CTEPEOMETPUU B
HAYaA€ €rO M3YYEHHA 3aAad, PEIIACMBIX Ha YPOBHE HHTYUTHBHOTO ITO3HAHHWSA, M OIPEACACHHBIM
00pasoM OpPraHM30BaHHAA pPabOTAa HAA HHMH, 9YTO CIOCOOCTBYIOT Pa3BHTHIO AOTHYECKOTO U
IIPOCTPAHCTBEHHOIO MBIIIIACHHSA, CTUMYAHPYET IIPOTEKAHNE UHTYUTHUBHBIX IIPOIIECCOB, MOTUBUPYET
K AAABHEHIIIEMY HU3YYEHUIO IIPEAMETA.

Ilpeamouterme  OTA2ETCA  HATASAHO-KOHCTPYKTHBHOMY METOAY OOydYeHHA, TO €CTh
TEOPETUYECKUE 3HAHMUA HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IIPEAMETHO-IPAKTHIECKOMN
AEATEABHOCTH. PasBUTHE IPOCTPAHCTBEHHBIX IIPEACTABACHUIT V YYAIUXCA B KypCe CTEPEOMETPUN
IIPOBOANTCA 32 CYET PEIICHHA 33Aa9 HA CO3AAHHE IIPOCTPAHCTBEHHBIX OOpPA30oB M 3aAa9 HA
OIIEpUPOBAHHUE IIPOCTPAHCTBEHHBIMU OOpaszamu. Co3paHnme oOpasza IPOBOAUTCA C OIOPOH Ha
HATASAHOCTB, 4 OIIEPHPOBAHIE OOPAa3OM — B YCAOBUAX OTBACYECHHUA OT HATASAHOCTH, MBICAEHHOIO
HM3MEHEHHSA €O MCXOAHOIO COACPAKAHUSL.

OcnoBHEBIE coaepkaTeAbHBIE AMHIHN Kypca «['eomerprm» B 10—11 kaaccax: «MHOTOrpaHHUKIY,
«[IpAmbre m IAOCKOCTH B IpoCTpaHCTBe», «Teaa BparmeHusm», «Bexkropbl u KOOpAMHATH B
npocTpaHcTBey.  DPOPMHpPOBAHME  AOIMYECKUX YMEHHH  PACHPEACAACTCA HE TOABKO  ITO
COACPKATEABHBIM AHHHAM, HO H ITO TOAAM OOYYEHHA Ha YPOBHE CPEAHETO OOITIETO OOPA3OBAHUAL.

Coaeprxarue 0Opa3oBaHUsA, COOTBETCTBYIOIIEE IIPEAMETHBIM PE3YABTATAM OCBOCHHA pabodUeit
IIPOTPAMMBI, PACIPEACAEHHBIM II0 TOAAM OOYYEHHsA, CTPYKTYPUPOBAHO TaKUM OOPa3OM, UTOOBI

OBAQACHHC TCOMCTPHUYCCKUIMH ITOHATHAMH ¥ HABBIKAMI OCYIICCTBAAAOCH ITOCACAOBATECABHO M

3



ITOCTYIIATEABHO, C COOAIOACHHEM IIPHHIIUIIA IIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUA BKAIOYAAHUCD
B OOIIYIO CHCTEMY I€OMETPHYECKHX IIPEACTABACHUN OOYYAFOIMHUXCA, PACIIHPAA U YrAyOAdsa eé,
00pasys IPOYHBIE MHOKECTBEHHBIC CBA3M.

Mecro yueGHOro Kypca B yueGHOM IAaHE

Ha nsydenne reomerpum orBoantcs 2 gaca B HeaeAro B 10 xaacce m 1 gac B Heaearo B 11

KAACCe, BCETO 32 ABa roAa oOydeHus - 102 yaeOHBIX Uac
CoaeprkaHue ydeGHOro Kypca
10 KAACC
ITpsaMBIe M TAOCKOCTH B IPOCTPAHCTBE

OcnHoBuble TOHATHA cTepeomeTpun. Touka, IpsAMas, IIAOCKOCTE, IpocTpancTso. Ilonarue 00
AKCHOMATHYECKOM IIOCTPOEHHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUN U CACACTBHSA U3 HUX.

Bsanmuoe pacrorokeHne IpAMBIX B IIPOCTPAHCTBE: IIEPECEKAFOIUECHA, IAPAAACABHBIC U
CKperuBaromuecs npsAmere. IlapaAAeABHOCTs HPAMBIX M IIAOCKOCTEHl B IIPOCTPAHCTBE:
ITAPaAACABHBIE IIPAMBIE B IIPOCTPAHCTBE; MAPAAACABHOCTD TPEX IPAMBIX; ITAPAAACABHOCTD IPAMOH H
IIAOCKOCTH. YTABI C COHAIIPABACHHBIMH CTOPOHAMH; YIOA MEKAY IIPAMBIMH B IIPOCTPAHCTBE.
[TapaAA€ABHOCTD TIAOCKOCTEI: IAPAAAEABHBIE ITAOCKOCTH; CBOMCTBA IAPAAAEABHBIX ITAOCKOCTEH.
[Ipocretimme npocTpaHcTBEHHBIE (DUIYPHI HAa IIAOCKOCTH: TETPAdAp, KyO, IIapPaAACACIIHIICA;
IHOCTPOCHUE CEYECHUM.

[TeprieHAMKYAAPHOCTD IIPAMOI M IAOCKOCTH: IEPIEHAUKYASAPHBIE IIPAMBIE B IIPOCTPAHCTBE,
IIPAMBIE TIAPAAACABHBIE U TIEPIIEHAUKYASPHBIE K IIAOCKOCTH, IIPU3HAK ITEPIIEHAUKYAAPHOCTH IPAMOM
U IIAOCKOCTH, TEOPEMa O IPAMOIH IIEPIIEHAUKYAAPHOM IIAOCKOCTH. YTABI B IIPOCTPAHCTBE: YTOA MEKAY
IIPAMOM M ITAOCKOCTBIO; ABYIPAHHBIN YTOA, AHHEHHBIN YTOA ABYIPAaHHOTO yraa. IleprieHAnkyasp u
HAKAOHHBIE: PACCTOAHUE OT TOYKH AO ITAOCKOCTH, PACCTOAHNE OT IPAMON AO ITAOCKOCTH, IIPOEKITHUS
durypsr Ha AOCKOCTb. [leprIeHAMKYAAPHOCTD IIAOCKOCTEI: HPHU3HAK ITEPIIEHAUKYAAPHOCTH ABYX
raockocter. Teopema o TPEX ITePIIEHAUKYAAPAX

MHororpaHHuKHA

[TonATHe MHOrOrpaHHHKA, OCHOBHBIE SAEMEHTHl MHOTOI'DAHHNKA, BBIITYKABIE M HEBBIITYKABIC
MHOTOI'PAHHUKHI; Pa3BEPTKA MHOTOrpaHHUKA. [lpmsma: 7-yroApHas IpuaMa; I'PaHH UM OCHOBAHHA
IIPU3MBI; IIPAMAA M HAKAOHHAS IIPH3MbI; OOKOBAA U IIOAHAA ITIOBEPXHOCTH IIpu3MbL. [Tapasseseruiiea,
IIPAMOYTOABHBIM ITAPAAACACIIHIIEA U €ro cBoiictpa. [lupammaa: 7-yroapHas IupamuAa, IPaHE H
OCHOBAaHUE IIMPAMUABL, OOKOBasg M IIOAHASl IIOBEPXHOCTb IIMPAMUABI; IIPABUABHAA U yCEUEHHAA
IIIPaMUAA. DAEMEHTBI IPU3MBI U TUPAMHUABL. [IpaBHABHBIE MHOTOIPAHHUKU: IIOHATHE IPABUABHOTO
MHOTOFpaHHHKa; HpaBI/IAbHaH HpI/I3Ma " HpaBI/IABHaﬂ HI/IpaMI/IAa; HpaBI/IAbHaﬂ TpeyI‘OABHaH HI/IpaMI/IAa
U IIPaBUABHBIN TeTPasAp; kyO. [IpeacTaBAeHHE O IPABHABHBIX MHOTOIPAHHUKAX: OKTA9AP, AOACKAIAP
1 ukocasAp. CedeHnsa IPU3MBL U ITHPAMUABL

Cummerpusst B IIPOCTPAHCTBE: CHMMETPHA OTHOCHTEABHO TOYKH, IIPAMOM, ITAOCKOCTH.
BACMCHTBI CI/IMMCTPI/II/I B HI/IpaMI/IAaX, HapaAACACHI/IHCAaX, HpaBI/IAbeIX MHOI‘OFpaHHI/IKaX.

Beramcaenne sAeMEHTOB MHOIOIpaHHHKOB: pEOpa, AmaroHaAW, yrAbel Ilaormasp OGokoBoM
ITOBEPXHOCTHU U IIOAHOH IIOBEPXHOCTH IPAMOI IIPU3MBI, IIAOIIAAb OCHOBAHHI, TEOpeMa O DOKOBOM
IIOBEPXHOCTH IPAMON HpHU3MBL. [IAOIIaAb OOKOBOM ITOBEPXHOCTH M IIOBEPXHOCTH IIPABHABHOI
IIIPAMUABL, TEOPEMA O ITAOIIAAU yCeU€HHON mupaMuAbl. [lorATHe 06 00BéMe. OODBEM ITUPAMHABIL,
IIPU3MBI.

[TopobmbIe Teaa B mpocTpaHcTBe. COOTHOIIEHHS MEXKAY ITAOIIAAAMHI  ITOBEPXHOCTEH,
O0OBEMAMU TTIOAOOHBIX TEA.

11 KAACC

Teaa Bparmenus



LmAMHApPHYECKas IIOBEPXHOCTb, OOPA3yIOINHE IIHMAHHAPHYECKON IIOBEPXHOCTH, OCb
LUATHAPHYECKON HOBepXHOCTH. LIMAMHAP: OCHOBaHHA B OOKOBAsA ITOBEPXHOCTB, OOPA3YIOIIad 1
OCB; ITAOIIIAAb OOKOBOH H IIOAHOM ITOBEPXHOCTH.

Konmgeckasd IIOBEPXHOCTB, OOpPA3yIOIIHE KOHHUYECKOH ITOBEPXHOCTH, OCh MU BEpIIHHA
KOHHYECKOI mmoBepxHOCTH. KOHyC: OCcHOBaHHE 1 BepInmHa, OOpa3yIoIas H OCh; IIAOIIAAb OOKOBOIT
I IIOAHOH IOBEPXHOCTH. YCEYEHHBI KOHYC: OOpasyrOIIME M BBICOTA; OCHOBAHHA M OOKOBasd
ITOBEPXHOCTb.

Cdepa m mmap: meHTp, PaAHyC, AMAMETP; IAOIINAAb HOBEpXHOCTH cdeprl. Bsamvmuoe
pacrioAokenue cpephl U ITAOCKOCTH; KaCaTEAbHASA IIAOCKOCTD K cpepe; ITAOIIAAL CEPHL.

Mso0paxenne TeA BpallieHnsA Ha IAOCKOCTH. PasBépTka MMAMHAPA U KOHYCA.

KomOnHariu TeA BpammeHus 1 MHOTOIPAHHHKOB. MHOTOrpaHHHK, OIIICAHHBIN OKOAO cepH;
cdepa, BIIMCAHHAA B MHOTOTPAHHHK, HAH TEAO BPAIIICHUA.

[Toustue 06 o06BEMe. OcHOBHBIE CcBOIicTBAa 00BEMOB TeA. Teopema 00 00BEME
IIPAMOYTOABHOTIO ITAPAAACACIIHIIEAA B CACACTBHA U3 He€. OOBEM ImAnHAPa, KoHyca. OOBEM ITapa u
IIAOIIIAAb CDEPHL.

[TopobmbIe Teaa B mpocrpaHctBe. COOTHOIIEHHSA MEXKAY ITAOMIAAAMHU ITOBEPXHOCTEH,
00bEMAMU ITOAOOHBIX TEA.

Cedenna muAMHApPa (ITAPAAAEABHO U IEPIEHAHKYASPHO OCH), CEUEHHA KOHyca (ITapaAA€ABHOE
OCHOBAHHIO U IIPOXOAMAIIIEE IITapa YePe3 BEPIINHY), CEUECHUA

BexTops! 1 KOOPAMHATEI B IPOCTPAHCTBE

Bexrop Ha maockoctu m B mpoctpanctBe. CAOMKEHHE M BBIYHTAHUE BEKTOPOB. Y MHOMKEHHE
BEKTOpa Ha 4YHCAO. PasaoeHnme Bekropa 1O TPEM HEKOMIIAAHAPHBIM Bekropam. llpaBmao
mapasAsesenunesa. Perenne 3aaad, CBA3aHHBIX C IPUMEHEHUEM IIPABUA ACHCTBHII C BEKTOPAMU.
[IpamoyroabpHas cucrema KOOpAHHAT B mpoctpancTse. Koopaunarer Bekropa. Ilpocreiimue 3aaaun
B KOOPAMHATAX. YTOA MexAY BekTopamu. CkaagpHOE IIPOU3BEACHHE BEKTOPOB. Brramcaenme yraos
MEFKAY IPAMBIMA U ITAOCKOCTAMH. KOOPANHATHO-BEKTOPHBI METOA IIPH PEIIIEHUN ITEOMETPHIECKIX
32A24.

ITrarUpyeMBIe pe3yAbTATHI
AvdHOCTHBIE PE3yABTATHI
AMYHOCTHBIE ~ PE3YABTATBI OCBOCHHA IIPOIPAMMEI  y4eOHOro mpeamera «Martematmka»
XaPaKTEePHU3YIOTCH:

I'pasxpanckoe BoctimTaHme:

cpOPMHPOBAHHOCTBIO  TPAKAAHCKON  IIO3ULIHUH  OOYYAFOIIErocs KK ~ aKTUBHOIO — H
OTBETCTBEHHOTO YAEHA POCCHICKOIO OOINECTBA, IIPEACTABACHHEM O MATEMATHYECKHX OCHOBAX
PYHKIIMOHUPOBAHUA PA3AUIHBIX CTPYKTYP, ABACHUIL, IIPOIIEAYP IPAKAAHCKOIO OOIIECTBA (BBIOOPHI,
OIIPOCHI U IIP.), YMEHHEM B3aUMOACHCTBOBATH C COIMAABHBIMU MHCTUTYTAMU B COOTBETCTBHH C HX
PYHKIUAMI 1 Ha3HAYCHHEM.

ITarprornyeckoe BocnuTaHMe:

cpOpMUPOBAHHOCTHIO POCCHICKON I'PAKAAHCKON MAEHTHYHOCTH, YBAKEHUA K IIPOIIAOMY U
HACTOAIIEMY POCCHICKOM MAaTEMATHKH, IIEHHOCTHBIM OTHOIIEHHEM K AOCTHKEHHUAM POCCHICKHX
MaTEMATUKOB M POCCHICKOH MATEMATHYECKON ITTKOABI, K HCIIOAB30BAHHIO 3THUX AOCTH/KEHHUI B
APYTHX HAYKaX, TEXHOAOTHAX, CPepPax SKOHOMUKH.

AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:

OCO3HAHUEM  AYXOBHBIX IIGHHOCTEH  POCCHICKOTO  HapOA2;  CPOPMHPOBAHHOCTHIO

HpaBCTBCHHOFO CO3HAHUA, ITHYICCKOIO IIOBCACHHA, CBA3AHHOIO C HpaKTI/I‘ICCKI/IM HpI/IMCHCHI/ICM



AOCTH/KEHUIT HAYKH M ACATEABHOCTBIO YYEHOTO; OCO3HAHHEM AHYHOIO BKAAAA B IIOCTPOCHHE
YCTOWYHNBOTO OYAYILIETO.

Dcrernyeckoe BOCIUTAHUE:

3CTETUYECKUM OTHOIIIEHHEM K MHPY, BKAIOUAA SCTETHKY MATEMATHIECKUX 3aKOHOMEPHOCTEH,
OODBEKTOB, 3aAa9, PEINEHHUI, PACCYKACHUI; BOCIHPUUMYHUBOCTBIO K MATEMATHYICCKHM aCIICKTAM
PA3AMYHBEIX BHAOB UCKYCCTBA.

®Pu3uyecKoe BOCIIUTAHUE:

cpOpPMHPOBAHHOCTHIO YMEHHA IIPUMEHATh MATEMATHYECKUE 3HAHHA B MHTEPECAX 3AOPOBOTO U
©e30ITacCHOro 00pa3a KU3HM, OTBETCTBEHHOI'O OTHOIIIEHHUA K CBOEMY 3AOPOBBIO (3AOPOBOE ITUTAHUE,
cOAAAHCHPOBAHHBIN PEKUM 3aHATUI U OTABIXA, PEryAdpHasd (DU3MYIecKas aKTHBHOCTD); (DU3NIECKOTO
COBEPIIEHCTBOBAHMUSA, IIPU 3aHATHAX CIIOPTHBHO-O3A0POBUTEABHOM ACATEABHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOAOOUS; HHTEPECOM K PA3AMIHBIM cpepam
IpOdPeCCHOHAABHON ACATEABHOCTH, CBA3AHHBIM C MATEMATHKOM H €€ IPHUAOKEHHUAMH, YMEHHUEM
COBEPIIATh OCO3HAHHBIN BEIOOP OYAyIIEH PO ecCHn U PeaAn3OBBBATH COOCTBCHHBIC KI3HCHHBIC
ITAAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MATEMATHYECKOMY OOPAa3OBAHHIO U CAMOOOPA3OBAHIIO Ha
IPOTAKEHUN BCEH JKU3HM; TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PEIICHHUH IIPAKTUYECKAX 3aAQY
MaTEMATHIECKOH HAITPAaBACHHOCTH.

DKoAormueckoe BOCIIUTAHUE:

c(pOpPMUPOBAHHOCTBIO IKOAOTHYECKOH KYABTYPBHI, IIOHUMAHHEM BAUSAHHA COIMAABHO-
SKOHOMHYECKUX IIPOIIECCOB Ha COCTOSHUE IIPUPOAHOH M COLHMAABHOM CPEABl, OCO3HAHUEM
IAODAABHOTO XapaKTepa 3KOAOTMYECKHX IIPOOAECM; OPUEHTAIIUEH Ha IIPHUMEHEHHIE MAaTEMATHIECKIX
3HAHUIT AASl PEITICHHUA 3aAa9 B OOAACTH OKPYKAFOIIEH CPEABI, IIAAHHPOBAHUA IIOCTYIIKOB 1 OIEHKH
HX BO3MOKHBIX ITOCACACTBHE AAA OKPY/KAIOIIICH CPEABI.

IlenHoCTH HAyYHOTO MO3HAHUA:

cpOpMUPOBAHHOCTHIO ~ MHUPOBO33PEHHSA, COOTBETCTBYIOIIEIO  COBPEMEHHOMY  VPOBHIO
pasBUTHA HAYKH M OOIMECTBEHHON MPAKTUKH, OHHMAHHEM MATEMATHYCCKOH HAYKH Kak Ceper
YEAOBEYECKOH ACATEABHOCTH, ITAIIOB €€ PasBUTHA M 3HAYUMOCTH AASl PA3BUTHA IIUBUAH3AIINU;
OBAGACHHEM f3BIKOM MATEMATUKH U MATEMATHYECKOH KYABTYPOH KaK CPEACTBOM ITO3HAHHUSA MHPA;
TOTOBHOCTBIO OCYILIECTBAATH IIPOEKTHYIO U MCCAEAOBATEABCKYIO ACATEABHOCTh HHAUBHAYAABHO U B
rpyumre.

MeTtanpeAMeTHBIE PE3YABTATEI

MeranpeAMeTHBIE PE3YABTATBI OCBOCHHA IIPOIPAMMBI yueOHOTO mpeamera «MarTemaTrkay
XaPaKTEPHU3YIOTC OBAAACHHUEM YHHBEPCAABHBIMHU ITO3HABATCABHBIMH 0CUCINIEUAMMU, JHUEEPCANbHBIMY
KOMMYHUKAIUSHBIMY. OCUCIIEUAMU, YHUBEPCANBHBIMY. PE2YAANMUEHBIMU OCHCHIEUAMY.

1) Yuusepcarsneie mosmaBareabHBIE deticinsus, obecnedusarom Gopmuposanue 0a3o6uix KoHUMUEHEIX
npoyeccos  o0yuarmuxca  (0ceoerue  Mem0008  NOSHANUT  OKPYIHCAIWe0  Mupa;  HpUMererue  A02UYECKUX,
UCCNE008ameNbCKUX Onepayutl, YMerull pabomants ¢ ungpopmayuei).

BazoBrre Aormueckue AeiicTBuA:

® BHMBAATP U XaAPAKTEPU30BATH CYINECTBCHHBIC IPU3HAKM MAaTEMATHYECKUX OOBEKTOB,

IIOHATHUH, OTHOIICHHH MEKAY IOHATUAMH; (DOPMYAHPOBATH OIPEACACHUA ITOHATHI;
YCTAaHABAHMBATD CYILIECTBEHHBIN IIPU3HAK KAACCU(PHUKAIIMH, OCHOBAHUA AAA OOOOIIEHU 1
CpaBHEHUsA, KPUTEPUN IIPOBOAMMOTO aHAAN32;

® BOCHPHUHNMATH, (POPMYAHPOBATH H IIPEOOPA3OBBIBATH CYKACHUA: YVIBEPAUTEABHBIC I

OTPHUIATCABHBIC, CAMHIYIHBIC, YACTHBIC 1T O6LT_[I/I€; YCAOBHBIC,



BBIABAATD MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBA3H H IIPOTHBOpeuns B (paKTax,
AAQHHBIX, HAOAIOAGHUAX U YVIBEPKACHUAX; IIPEAAAraTbh KPHUTEPHH AAf BBIABACHUA
3aKOHOMEPHOCTEN U IPOTUBOPEIHIL;

ACAQTH BBIBOABI C HCIIOAB30BAHHEM 3aKOHOB AOTUKH, ACAYKTUBHBIX U HHAYKTHBHBIX
YMO3AKAIOYCHHH, YMO3AKAIOUEHHUI 110 AHAAOTHH;

IIPOBOAUTH CAMOCTOSTEABHO AOKA3aTEABCTBA MATEMATIYICCKUX YTBEPIKACHUN (IIPAMBIE H OT
HPOTI/IBHOI‘O), BbICTpaI/IBaTI) aprMCHTaHI/II-O, HpI/IBOAI/ITI) HpI/IMCpr n KOHTPHPHMCPI)I;
0OOCHOBBIBATD COOCTBEHHBIE CYKACHHSA 1 BEIBOABL;

BBIOHPATD CIIOCOD PEIICHHSA YICOHOH 3aAa4H (CPABHUBATD HECKOABKO BAPUAHTOB PEIIICHI,

BBIOHPATH HAHOOAEE IIOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KDUTEPHUEB).

Baszosnie HCCACAOBATCABCKHE AeﬁCTBHﬂ:

HCIIOAB30BATH BOIIPOCHI KAK HCCACAOBATEABCKIN MHCTPYMEHT IO3HAHUSA; (POPMYAHPOBATH
BOIIPOCHI, (DUKCHPYIOIINE IIPOTHBOPEYUHE, IIPOOAEMY, YCTAHABAUBATE HCKOMOE M AAHHOC,
dpopMHPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO IIO3UIIUIO, MHECHUC;

IIPOBOAUTH ~ CAMOCTOATEABHO  CIAAHUPOBAHHBIH  SKCIIEPHMEHT, HCCACAOBAHHE IIO
VCTAaHOBAGHHUIO ~ OCOOEHHOCTEH  MATEMATHYECKOIO OOBEKTa, ABACHHA, IIPOIIECCA,
BBIABACHHIO 3aBHCUMOCTEH MEKAY OOBEKTAMU, ABACHHAMH, IIPOIIECCAMU;

CAMOCTOATEABHO (DOPMYAHPOBATH OOODIIEHUA U BEIBOABI IO PE3YABTATAM ITIPOBEACHHOIO
HAOAFOACHHSA, HCCACAOBAHISA, OLICHHBATH AOCTOBEPHOCTb IIOAYYICHHBIX PE3YABTATOB,
BHIBOAOB 1 ODOOIIIEHMAL;

IIPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE IIPOIIECCA, A TAKAKE BHIABUIATH IIPEAIIOAOKEHHA O

€ro pa3BI/ITI/II/I B HOBBIX YCAOBUAX.

Pa6ora c madopmanueii:

2)

BBIABAATH Ac(OUIIUTE HH(POPMALIUH, AAHHBIX, HECOOXOAUMBIX AAfl OTBETA HA BOIIPOC H AAA
peIreHus 3aAA9M;

BBIOHPATh HMH(OPMAIIMIO H3 HCTOYHUKOB PAa3AMYHBIX THIIOB, aHAAH3HPOBATH,
CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMH(OPMAIUIO PAZAUYHBIX BHAOB H (popMm
ITPEACTABACHHS;

CIPYKTYpHUPOBaTh ~ HH(OPMALIHIO, IPEACTABAATE €€ B PasAHYHBIX  (HOpMaXx,
HAAFOCTPHPOBATD IPaUIECKI;

OIICHUBATh HAAEKHOCTh HHQOPMAIIMH II0 CAMOCTOATEABHO C(OPMYAUPOBAHHBIM
KPHTEPHUAM.

Vnusepcansrere KOMMyHHKATHBHBIE Octicngus, obecneuusaron chopMuposanocnty coyuanssHurx

HAasbIKoe 0@/11470%/%%6/‘].

OO0meHue:

BOCIIPUHUMATh B (POPMYAHPOBATH CYKACHHSA B COOTBETCTBHH C YCAOBHAMH U IICAAMM
OOITIEHHS; ACHO, TOYHO, TPAMOTHO BBIPAKATH CBOIO TOYKY 3PEHUA B YCTHBIX U IIMCHMEHHBIX
TEKCTAX, AABATH IOACHEHHA II0 XOAY PEIICHHUA 33Aa9M, KOMMEHTHPOBATH ITOAYYCHHBIN
pe3yABTaT;

B XOAE OOCY/KACHHA 33aAaBATH BOIIPOCHI IIO CYIIECTBY OOCYKAAEMOM TEMBI, IIPOOACMEL,
peraemMoii 3aAa4n, BHICKA3BIBATD HACH, HAIIEACHHBIC HA IIOUCK PEIICHUSA; COIIOCTABAATD
CBOH CYIKACHHUSA C CYKACHUAMH APYTHX YIACTHHKOB AHAAOIA, OOHAPYKHUBATD PAZAMYHE 1
CXOACTBO IIO3HIIUI; B KOPPEKTHOH dopme (POPMYAHPOBATH PA3HOIAACHA, CBOU

BO3pa)KCHI/IH;



IIPEACTABAATD PE3YABTATHI PEIICHHUA 33aAAYH, IKCIIEPUMEHTA, HCCACAOBAHHSA, ITPOCKTA;
CAMOCTOATEABHO BBHIOHPATh (POPMAT BBICTYIACHHA C YIETOM 33Aa9 IIPE3CHTALIUU U

0COOEHHOCTEH AYAHTOPHUH.

CortpyaHudecTBo:

ITOHUMATD U MCIIOAB30BATh IPEUMYIIECTBA KOMAHAHON M MHAUBHAYAABHON PaOOTHl IPH
perreHny y4eOHBIX 3aAa¥; IIPUHUAMATH I[EAD COBMECTHOHM ACATEABHOCTH, IIAAHHPOBATH
OPraHU3AIIMIO COBMECTHOH paOOTH, PACHPEACAATH BHABI PaOOT, AOTrOBAPHBATHCH,
00OCYKAATH IPOLIECC U PE3YABTAT PAOOTHL; 0OOOIIATE MHEHHA HECKOABKIX ATOACH;

y9aCTBOBATH B IPYHIOBEIX popMax paOOTH (OOCYKACHHA, OOMEH MHEHHUN, «MO3LOBBIC
IIITYPMBD» M MHEBIE); BEIIIOAHATH CBOIO YACTh PaOOTHI B KOOPAMHUPOBATH CBOH ACHCTBHA C
APYTHMH YACHAMH KOMAHABI; OIEHHBATH KAYECTBO CBOETO BKAAAQ B OOIIHUIT IIPOAYKT IIO

KpHTEpHUAM, CHOPMYAUPOBAHHBIM YUYACTHUKAMH B3aUMOACHCTBHA.

3) Vuusepcarsnwie perysaraBebIe deilcmsus, obecnedusaton: Gopmuposarie cMuiea06b1x Yomanosox u

HCUSHEHHBIX HABBIKOE JUYUHOCTIIU.

CamoopraHusanms:

COCTABAATDH ITAAH, aAFOpI/ITM pCLHCHI/IH 3aAAYH, BbI6I/Ip2_Tb crocob pCLHCHI/IH C y‘IéTOM
MMCIOIIUXCHA PECYPCOB 1 COOCTBEHHBIX BOSMO}KHOCTCI‘/‘I, APryMCHTHUPOBATD 1

KOppCKTI/IpOBaTb BapI/IﬁHTI)I pCLHCHHfI C Y‘IéTOM HOBOM I/IHq)OpMaL[I/II/I.

CaMOKOHTPOAB:

BAAAETh HABBIKAMH IIO3HABATEABHOIN PeACKCHH KaK OCO3HAHHA COBEPIIAEMBIX ACHCTBHIHA
U MBICAHUTEABHBIX IIPOIIECCOB, HX PE3YABTATOB; BAAGAECTH CIIOCOOAMH CaMOIIPOBEPKH,
CAMOKOHTPOAS IIPOIIECCA U PE3YABTATA PEITEHUs MATEMATHYECKON 3aAA9H;

IIPEABUACTD TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTb IIPH PEIIEHHH 33aAa9YH, BHOCHTD
KOPPEKTHBBI B ACATEABHOCTD HA OCHOBE HOBBIX OOCTOSTEABCTB, AAHHBEIX, HAMACHHBIX
OITMOOK, BBIABACHHBIX TPYAHOCTEI;

OIIEHUBATH COOTBETCTBUE PE3YABTATA IIEAU U YCAOBUAM, OOBACHATD IIPUYNHBI AOCTH/KEHUS
HAM HEAOCTHUKCHUA PE3YABTATOB AEATEABHOCTH, HAXOAUTH OIIHOKY, AaBaTh OICHKY

IIPHOOPETEHHOMY OIIBITY.

ITpeameTHBIE PE3yABTATHI
10 KAACC

OmnepupoBaTh MOHATHAME: TOYKA, IPAMAA, TAOCKOCTb.

HpHMeHHTb AKCHOMBI CTCPCOMCTPHUH M CACACTBHUS M3 HHUX IIPH PCINCHHHM I'COMCTPHUYICCKUX

3aAa4.

OHCpI/IpOBaTb ITIOHATHUAMI: HapaAAeAbHOCTb " HCpHﬁHAI/IKyAHpHOCTb HpHMbIX M IIAOCKOCTEH.

KAaCCI/ICbI/IHI/IpOBaTB B3aMMHOC PACIIOAOKCHHUC IIPSAMBIX 1 IIAOCKOCTEH B IIPOCTPAHCTBC.

OHCPI/IPOBaTb IIOHATHUAMI: AByrpaHHbeI YTOA, FpaHI/I AByrpﬁHHOFO yrAa, p€6p0 AByrpaHHOFO

YI'A2; AMHEHHBIA YTOA ABYTPAHHOTO yTAQ; TPAAYCHAA MEPA ABYITPAHHOIO YIAQ.

OHCpI/IpOBaTb ITOHATHUAMI: MHOI‘OFpaHHI/IK, BbIHyKAbeI n HCBBIHyKAI)II‘/‘I MHOFOI‘paHHI/IK,

9AEMEHTBI MHOFOI“paHHI/IKa, HpaBI/IAbeIfI MHOFOFpaHHI/IK.

PacmosuaBars OCHOBHBIE BUIABI MHOFOFpaHHI/IKOB (HI/IpaMI/IAa; HpI/ISMa, HPHMOYFOABHBII;‘I

ITAPAAACACIIHIIEA, KYO).

KAaCCI/ICpI/IHI/IpOBaTI) MHOFOrpaHHI/IKI/I, BI)I6I/Ip21$I OCHOBaHHA AAA KAaCCH(bHKaHHH (BI)IHyKAI)IC

11 HCBBIITYKADBIC MHOFOFpaHHI/IKI/I; HpaBI/IAI)HbIC MHOTOFpaHHI/IKI/I; Hp}IMbIC H HAKAOHHBIC HpI/ISMbI,

ITAPAAACACITHIICABL).

OHCpHpOBaTb ITIOHATHUAMIL: CCKYyIIaA ITAOCKOCTDb, CCUCHHUC MHOFOFpaHHI/IKOB.



OOBACHATD IPHUHITUIIBL IIOCTPOCHUSA CEYCHUM, HCIIOAB3Y METOA CACAOB.

Crpontp ce4eHHA MHOTOIPAHHHUKOB METOAOM CAEAOB, BBIIIOAHATH (BBIHOCHBIE) ITAOCKHE
YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (DUTYP: BUA CBEPXY, COOKY, CHH3Y.

Permrate 3apa9n Ha HAXOKACHHE F€OMETPHYECCKUAX BEAHYHH II0 OOPA3IaM HAH AATOPHTMAM,
IIPUMEHSAA U3BECTHBIE AHAAUTHYECKHE METOABI IIPU PEIIEHNH CTAHAAPTHBIX MATEMATHYECKUX 3aAQY
HA BBIYHCACHUE PACCTOAHUN MEKAY ABYMSA TOYKAMH, OT TOYKH AO IIPAMOH, OT TOYKH AO HAOCKOCTH,
MEKAY CKPEIIUBAOIIIMUCH IIPAMBIMU.

Permatp 3apaun Ha HAXOKACHHE I€OMETPHUYECKUX BEAHMYHH IIO OOPA3IaM HMAHM aATOPHTMAM,
IIPUMEHSAA U3BECTHBIC AHAAUTHYECKIE METOABI IIPHU PEIIEHUH CTAHAAPTHBIX MATEMATHYCCKUAX 3aAQY
HA BBIYHCACHHE YTAOB MEKAY CKPEIIUBAIOIIINMUCH IIPAMBIMHU, MEKAY IPAMOH U IAOCKOCTBIO, MEKAY
ITAOCKOCTAMH, ABYIPAHHBIX YTAOB.

Beraumcadars OOBEMBI B ITAOIIAAM ITOBEPXHOCTEH MHOIOIPAHHUKOB (IIPH3MA, ITHPAMHAR) C
IIpUMEHEHHEM (DOPMYA; BBEIMHUCAATH COOTHOILICHHUSA MEKAY HAOIIAAAIMU IIOBEPXHOCTEH, OOBEMAMH
ITOAOOHBIX MHOTOIPAHHIKOB.

OmnepupoBarh HOHATUAMH: CAMMETPHA B IIPOCTPAHCTBE; IIEHTP, OCh U ITIAOCKOCTb CHMMETPUH;
LIEHTP, OCh U ITAOCKOCTb CUMMETPHH (DUIYPHL.

MsBAexaTp, MPpeoOpasoBBIBATG U HHTCPIPETHPOBATH MH(MOPMALIIIO O IPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYPAX, IIPEACTABACHHYIO Ha YE€PTEKAX U PUCYHKAX.

[Ipumensars  reomerpudeckne  (PaKTBl  AAA  PEIICHHA  CTEPEOMETPUYECKUX  3aAad,
IIPEATIOAATAFOIIIX HECKOABKO ITIATOB PEIICHHSA, ECAH YCAOBHA IIPUMEHEHNA 3aAAHBI B ABHOI popMme.

[IpumvenaTrs IPOCTEHINE HIPOIPAMMHBIE CPEACTBA M  IAEKTPOHHO-KOMMYHUKAIITTOHHBIC
CHCTEMBI IIPH PEIICHUHN CTEPEOMETPUIECKIX 3aAa4.

[1puBOAHUTE IIPUMEPE! MATEMATHYIECKUX 3aKOHOMEPHOCTEI B IIPUPOAE U KU3HH, PACIIO3HABATD
IIPOSAABAEGHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATs IOAYYEHHBIC 3HAHHA Ha IIPAKTHUKE: AHAAHSHPOBATH PEAABHBIC CHIYAI[HH H
IIPUMEHATH U3YYEHHBIE IIOHATHA B IIPOIIECCE TIOMCKA PEITEHHIA MATEMATHIECKA C(DOPMYANPOBAHHOM
IIPOOAEMBI, MOACAHPOBATh PEAABHBIE CHUTYALIMH Ha fA3BIKE T€OMETPHH, HCCACAOBATH IOCTPOCHHBIC
MOAEAU C HCIOAB30BAHHEM TI€OMETPHYECCKUX IOHATHI M TEOPEM, almapara aAreOpbl; peraTh

HpaKTI/I‘ICCKI/IC 3aAa9H1, CBA3AHHBIC C HAXOXKACHUEM FCOMCTpI/I‘ICCKI/IX BEAUYMH.

11 KAACC
OnepupoBarh HOHATHAMU: ITHAUHAPUYECKAA ITOBEPXHOCTB, OOPA3YIOINME IIHAMHAPHYECKOM

IIOBEPXHOCTH; IIUAUHAP; KOHHYECKasA IIOBEPXHOCTD, OOPA3YIOIIHE KOHHYECKOH ITOBEPXHOCTH, KOHYC;
cpepugeckas IIOBEPXHOCTb.

PacrioznaBath TeAa BpareHusa (LHAHTHAP, KOHYC, cpepa H 1map).

OOBACHATD CIIOCOOBI IIOAYYEHUS TEA BPAITICHIA.

Kaaccndunupopats B3amMHOE PaCIIOAOKEHNE C(PEPBI U IIAOCKOCTH.

Omnepruposarh IOHATHAMU: ITAPOBOI CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTa;
IITAPOBOM CAOM, OCHOBAHHE IITAPOBOI'O CAOf, BBICOTA ITAPOBOTO CAOS; IIIAPOBOI CEKTOP.

Beramcaare OOBEMBI M IIAOIIAAM IIOBEPXHOCTEH TEA BPAINECHUA, I'€OMETPUYECKHX TEA C
HpuMeHeHHuEM (POPMYA.

OnepupoBarh MOHATUAMN: MHOTOIPAHHHUK, BIIMCAHHBIN B C(DEPy U OIIMCAHHBIN OKOAO cpepsl;
cdepa, BIIMCAHHAA B MHOTOTPAHHUK HAHM TEAO BPAIIICHMUA.

BeramcaaTs cOOTHOIIEHNA MEKAY ITAOIIAAAME IIOBEPXHOCTEH U OOBEMAMU ITOAOOHBIX TEA.

Mso0paxars nsygaempie (UIYPH OT PYKH M C IPUMEHEHHEM IIPOCTBIX YEPTEKHBIX

MHCTPYMEHTOB.



BeITOAHATD (BBIHOCHEIE) IIAOCKHE HYEPTEKH M3 PUCYHKOB IIPOCTBIX OOBEMHEIX (DUIYP: BHA
CBEPXY, COOKY, CHU3Y; CTPOHUTD CEYCHUA TEA BPAILICHIS.

M3sBAexaTh, MHTEPIIPETHPOBATE M IIPEOOPA3OBEIBATH MH(MOPMAIIUIO O IPOCTPAHCTBEHHBIX
IeOMETPUIECKUX (DUIYPaX, IPEACTABACHHYIO HA YEPTEKAX U PUCYHKAX.

OmepupoBaTh HOHATHEM BEKTOP B IIPOCTPAHCTBE.

BemoAHATE AHCTBHA CAOKEHHA BEKTOPOB, BEIYUTAHNA BEKTOPOB U YMHOMKEHHA BEKTOpA HA
YHCAO, OOBACHATD, KAKIMI CBOMCTBAMI OHH OOAAAQFOT.

[IprmMenATh IPAaBUAO TAPAAACACIIAIICAA.

OrnepupoBath ITOHATUAMU: ACKAPTOBEI KOOPAHHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYAD BEKTOPA,
PABEHCTBO BEKTOPOB, KOOPAMHATBEI BEKTOPA, YIOA MEXKAY BEKTOPAMH, CKAAAPHOE IIPOM3BEACHHE
BEKTOPOB, KOAAHMHEAPHBIE M KOMIIAAHAPHEIE BEKTOPHL.

HaxoAuTbs cymMMy BEKTOPOB U IIPOH3BEACHHE BEKTOpA HA YHCAO, YTOA MEKAY BEKTOPAMH,
CKAAAPHOE IIPOU3BEACHHE, PACKAAABIBATH BEKTOP IO ABYM HEKOAAMHEAPHBIM BEKTOPAM.

3aAaBaTh TAOCKOCTb YPABHEHUEM B ACKAPTOBOI CHCTEME KOOPAMHAT.

Ilpumenats  reomerpmdueckme  (PaKTBI  AAA  PCIICHHA  CTEPEOMETPHUYECKHX  3aAaY,
IIPEATIOAATAFOIIIX HECKOABKO IIIATOB PEIIEHHSA, ECAH YCAOBHA IIPUMEHEHNA 3aAAHEI B ABHOI popMme.

Permrate mpocTeiiimme reoMEeTpHYECKIEe 3aAa9M HA IIPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOAA.

Permats  3apaum Ha  AOKa3aTE€ABCTBO ~MATEMATHYECKUX OTHOIICHHH M HaXOXKACHHE
IEOMETPUYECKIX BEAMYUH II0 OOpa3laM HAH aATOPHTIMAM, IIPHUMEHSA H3BECTHBIE METOABI IIPU
PEIIEHNN CTAHAAPTHBIX MATEMATHIECKUX 3aAa4.

[IprmvenaTs mpoCTEHIHE IPOrPaMMHBIE CPEACTBA M SAEKTPOHHO-KOMMYHHKAITHOHHBIE
CHCTEMBI IIPH PEIICHUHN CTEPEOMETPUIECKAX 3aAa4.

IIpuBOAUTE MPHUMEPE MATEMATHYIECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KU3HH, PACIIO3HABATD
ITIPOABAEHHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IprmveHATHs ITOAYYEHHBIE 3HAHNA Ha IIPAKTHKE: aHAAUZHPOBATH PEAABHBIE CHTYAITHH M
IIPUMEHATH U3Y9YCHHBIEC IIOHATHA B IIPOIIECCE IIOMCKA PEIICHUA MATEMATHIECKH C(OOPMYAUPOBAHHON
IIPOOAEMBI, MOACAHPOBATH PEAABHBIE CHUTYALIMH Ha fA3BIKE IT€OMETPHUH, HCCACAOBATH IIOCTPOCHHBIC
MOAEAH C HCIIOAB30OBAHHEM IC€OMETPHYECKHX IIOHATHH H TEOPEM, allapara aAreOpbl; permarhb

HpaKTI/I"ICCKI/IC 3aAaYH, CBA3AHHBIC C HAXOXKACHUCM I“COMCTPI/I‘IﬁCKI/IX BCAUYMIH.

Temarnueckoe IIAAHUPOBAHUE

10 KAACC
KoaAuuecTBo uacos DAeKTpOHHEIE
HanmeHoBaHUE pa3A€AOB U TEM (xucppossre)
Ne n/n Kowurp.
IPOrPaMMBbI Bcero o0pasoBaTeAbHBIE
paboTsr
pecypcer
1 Bseaenme B crepeomerprro 10 1 https://resh.edu.ru
ITpsamMble 1 HAOCKOCTH B IIPOCTPAHCTBE.
2 p poctp . 12 1 https://resh.edu.ru
ITapaareABHOCTD IIPAMBIX U IIAOCKOCTEH :
I leprieBAUKYAAPHOCTD IIPAMBIX U
3 p uy p p 12 1 https://resh.edu.ru
HAOCKOCTEN )

10


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

4 VTABI MEKAY IPAMBIMU U TIAOCKOCTAME 10 1 https://resh.edu.ru
MHororpasHHuKH 11 1 https://resh.edu.ru
6 OO BEMEI MHOTOIPAHHUKOB 9 1 https://resh.edu.ru
IT 006
7 OBTOPEHIE, 000 merIe’ 4 https://resh.edu.ru
CHCTEMATU3AINAA 3HAHII
OBIIEE KOAMYECTBO YACOB I1O 68 6
I[MTPOI'PAMME
11 KAACC
KoanuecrBo gacos BDaexTpoHHBIE
HanMmeHOBaHUE Pa3A€AOB U TEM 1 poBBIe
Ne 11/ p Kowrp. (madposere)
MPOrpaMMbI Bcero oOpa3oBaTeAbHEIE
paboTsel
pecypcsbl
1 Teaa Bparmenus 12 https://resh.edu.ru
O06bEMEL TEA 5 1 https://resh.edu.ru
BexTops! # KOOPAHUHATEL B IIPOCTPAHCTBE 10 1 https://resh.edu.ru
4 Horopeme, 0606merIe, 7 1 https://resh.edu.ru
CUCTEMATU3AIINA 3HAHUU B
OBIIEE KOAMYECTBO YACOB I1O
34 3
TTPOIPAMME

ITPOBEPAEMBIE TPEBOBAHUA K PE3YABTATAM OCBOEHU A OCHOBHO

OBPA3OBATEABHOW ITPOTPAMMBI

10 KAACC
Koa
ITposepaemsble IpeAMETHBIE PE3YABTATHI OCBOCHUA OCHOBHOM
IPOBEPAEMOTO .
00pa30BaTEABHOI IIPOrPaMMBI CPEAHET0 O0IIEero o0pa3oBaHua
pe3yabTara
7 I'eomerpus
7.1 OmnepnposaTh MOHATHAMHI: TOYKA, IPAMAs, ITAOCKOCTb
75 IlpumeHATP aKCHOMBI CTEPEOMETPUU U CAEACTBHA N3 HHUX IIPH  PEIICHHU
) ICOMETPUYCCKIX 3aA2Y
73 OrnepupoBath HOHATHAME: HAPAAAEABHOCTD U IIEPIEHAUKYAAPHOCTD IIPAMBIX K
' IIAOCKOCTE
74 Kaaccuduimposarb B3aUMHOE PACIIOAOKEHHE IPAMBIX M IIAOCKOCTEH B
' IIPOCTPAHCTBE
OrmnepupoBath IHOHATUAMU: ABYIPAHHBIH YIOA, TPAaHH ABYIPAHHOIO yIAa, peOpo
7.5 ABYTPAaHHOTO yrAd, AHHCHHBIH JIOA ABYIPAaHHOIO yrAa, TIPaAyCHas Mepa
ABYTPaHHOTO yrAa
76 OmnepupoBarb  IIOHATHAME: MHOIOTPAHHUK, BBIIYKABIE M HEBBIITYKABIN
' MHOTOIPAHHHK, 9AEMEHTH MHOTOTPAHHUKA, IIPABUABHBIH MHOIOTPAHHIK
77 PacmiosnaBare  OCHOBHBIE BHABI ~ MHOTOIPAHHHKOB  (IIMPAMHUAQ,  IIPH3MAa,
IIPAMOYTOABHBII ITAPAAACACITHIIEA, KYO)
Kaaccuduimposars MHOTOIPAHHUKH, BEIONPas OCHOBAHHSA AAS KAACCH(DHUKALIHH
7.8 (BBIIIYKABIC ¥ HEBBIIYKABIC MHOTOIPAHHUKH, IIPABHABHBIC MHOTOIDAHHUKH,
HPAMBIE 1 HAKAOHHBIE ITIPU3MBI, IIAPAAACACIIUIIEAB)
7.9 OmnepupoBarh HOHATHAMHI: CEKYINAA IIAOCKOCTD, CEYEHIIE MHOIOTPAHHIKOB
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7.10

OOBACHATH MPUHIIUIIL IIOCTPOEHHUSA CEUCHUIT MHOIOTPAHHHUKOB, HCIIOAB3Y METOA

CACAOB

7.11

7.12

7.13

7.14

7.15

7.16

Crponts ced4eHNA MHOTOTPAHHHKOB METOAOM CACAOB, BBIIOAHATH (BBEIHOCHBIC)
IIAOCKHE YEPTEKU U3 PHUCYHKOB IIPOCTHIX OODBEMHBEIX (PHUIYP: BHA CBEPXY, COOKY,

CHH3Y

Perrate 3apa4d Ha HAXOKACHHE I'€OMETPHYECKUX BEAHYHH II0 OOpAasIiaM HAH
AATOPHATMAM, IIPUMEHAS W3BECTHBIE AHAAUTHYICCKHE METOABI IIPH PEIICHHN
CTAHAAPTHBIX MATEMATHYCCKUX 3aAAY HA BBIYHCACHHE PACCTOSHHUI MEXAY ABYMSA
TOYKAMH, OT TOYKH AO IPAMOH, OT TOYKH AO IIAOCKOCTH, MEXKAY

CKpCH_[I/IBaIOH_II/IMI/ICH HPHMI)IMI/I

Perrate 3apa4d Ha HAXOKACHHE T'€OMETPHYECKUX BEAHYHH II0 OOpAasIiaM HAH
AATOPHTMAM, IIPUMEHAA W3BECTHBIC AHAAUTHYCCKHE METOABI IIPH PEILICHHM
CTAHAAPTHBIX ~ MATEMATHYECKUX  3aAaY HA  BBIYHCACHHE  YIAOB  MEKAY
CKPCIIMUBAIOIIUMICH — IPAMBIME, MEXKAY IHIPAMOM M  IIAOCKOCTBIO, MEKAY

IIAOCKOCTAMMH, AByI‘paHHI)IX YTAOB

Beramcante OOBEMBI 1 IIAOINAAM IIOBEPXHOCTEH MHOIOIPAHHHKOB (IIPH3Ma,
[UPAMUAQ) C I[PUMEHEHHEM (POPMYA, BBIUYHUCAATE COOTHOIICHHA —MEXKAY
IIAOIIAAAME IIOBEPXHOCTEN, 0ObEMAMU ITOAOOHBIX MHOIOI'PAHHUKOB
OmepupoBath IOHATHAMI: CAMMETPHSA B IIPOCTPAHCTBE, LIEHTP, OCh U IIAOCKOCTb
CHMMETPHH, LIEHTP, OCh U IIAOCKOCTh CHMMCTPHU (PUTYPHI

VsBAaekare, IIpeoOpa3OBBIBATH W HHTEPIPETHPOBATE  HHQOPMALHIO O
IIPOCTPAHCTBEHHBIX TCOMETPHICCKUX (PUTIYPAX, IPCACTABACHHYIO HA UCPTCKAX U
PHCYHKaxX

7.17

7.18

7.19

7.20

HPI/IMCHHTB TCOMCTPHYICCKUC q)ZLKTbI AAS pemeHusA CTCPECOMETPHUYCCKUX 3aAad,
IPEAIIOAATATOINHUX HECKOABKO IITAaroB peINEHHA, €CAM YCAOBHA IIPHUMCHCHMSA

3aAAHBI B ABHOM CpOpMC

ITprvenats ITPOCTEHIITHE MIPOTrpaMMHEIE CpeACTBa u 3AEKTPOHHO-

KOMMYHUKAITUOHHBIEC CUCTEMBI IIPU PEIICHUN CTEPCOMETPUICCKUX 3aAaY

HPI/IBOAI/ITB IIPUMEPBI MATCMATHUICCKUX SaKOHOMCPHOCTCﬁ B IIPHPOAC H KHU3HH,

pacrrosHaBaTh IIPOABACHINE 3AKOHOB I€OMETPUU B MICKYCCTBE

HpHMﬁHHTb IIOAYYCHHBIC 3HAHHMA HaA HpaKTI/IKCZ aHaAI/I3I/IpOBaTb peaAI)HLIC
CUTyalli1 W IIPUMCHATH HN3YYCHHBIC IIOHATHA B npouecce ITOMCKa peLHeHI/IH
MATEMATHUYICCKI C(i)OpMyAI/IpOBaHHOI‘/'I HpO6A€MI)I, MOA@AI/IPOBaTb peaAI)HLIC
CUTyalliy Ha  A3BbIKE rﬁOMCTpI/II/I, HNCCACAOBATDH HOCTpOSHHBIe MOACEAH C

HCIIOAB30OBAHUCM I'€OMCTPHICCKUX HOHATHU U TEOpPEM, allapara aAF€6pr, perraTp

HpaKTH‘-IeCKI/Ie 3aA29H, CBA3AHHDBIC C HAXOKACHHUEM I'COMETPHUYICCKUX BCAINH

11 KAACC

Koa
IPOBEPAEMOro
pe3yabrara

ITpoBepaemble IpeAMETHBIE PE3YABTATEI OCBOCHUA OCHOBHOM

00pa30BaTEeABLHOI IIPOrPaMMBI CPEAHETO OOIIEro 06pa3oBaHuA

6

6.1

I'eomerpus

OnepupoBarh IOHATHAMU: IIMAHHAPHUYECKAA IIOBEPXHOCTb, OOpasyrormme
HHAHHAPH‘ICCKOI;‘I HOBCPXHOCTI/I, HI/IAI/IHAp, KOHHYCCKasA HOBCPXHOCTB,
00OPA3YIOIIIEe KOHMYECKOH IIOBEPXHOCTH, KOHYC, C(hepHIecKas IIOBEPXHOCTD

6.2

PacrioznaBars Teaa BpareHus (HHAUHAP, KOHYC, cpepa H 1map)
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6.3 OOBACHATD CITOCOOBI ITIOAYIEHUS TEA BPALLICHUS
6.4 Kaaccuduimposars B3aUMHOE PACHIOAOKEHHE CPEPBI H ITAOCKOCTH
OmepupoBarh HMOHATUAMU: IAPOBOH CEIMEHT, OCHOBAHUE CEIMCHTA, BBICOTA
6.5 CEerMEHTa, IIAPOBOI CAOM, OCHOBAHHME IIIAPOBOIO CAOS, BEICOTA IIIAPOBOIO CAOA,
IITAPOBOM CEKTOP
6.6 Beraueadars 0oObEMBI 1 ITAOIIIAAN ITOBEPXHOCTEH TEA BPAILIEHUSA, ITEOMETPHYECKUX
) TeA ¢ ipumenernemM popmya
6.7 OmneprupoBath MOHATHAMN: MHOTOIPAHHUK, BIIMCAHHBIN B cepPy U OIIMCAHHBIN
’ 0KoAO cpeprl, cpepa, BIHCAHHAS B MHOIOIPAHHUK HAU TEAO BPAILICHHUA
6.8 BerancanTe cooTHOIIEHHA MEKAY IIAOIIAAAMU IIOBEPXHOCTEH U OOBEMaMmu
' TOAOGHBIX TEA
6.9 W300paxars nzygaembie GUIYPHI OT PYKH U C IPUMEHEHHEM IIPOCTHIX YePTEKHBIX
) HHCTPYMEHTOB
610 BermoAsATs (BEIHOCHBIE) ITAOCKHE YEPTCKU N3 PUCYHKOB IIPOCTBIX OOBEMHBIX
) duryp: BHA CBepXy, COOKY, CHH3Y; CTPOUTH CEIEHUA TEA BPAIIIECHUA
VsBAekarp, HHTEPUPETHPOBATL U IIPEOOPA3OBBIBATE  HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUIYPaX, IIPEACTABACHHYIO Ha YEPTEHAX U
PHCYHKax
[Ipumenste reomerpudeckue (DakThl AASL PEILICHHSA CTEPEOMETPUYECKUX 33AA4,
6.12 IIPEAIOAATAIOIINX HECKOABKO IINATOB PEIIECHUA, €CAH YCAOBHA IIPHUMEHCHHS
3aAAHBI B ABHON popme
6.13 OmneprupoBath IMOHATHEM: BEKTOP B IIPOCTPAHCTBE
614 BBIIOAHATD ACHCTBHA CAOMKECHUA BEKTOPOB, BEIYHTAHHUA BEKTOPOB H YMHOMKCHIUSA
' BEKTOPA HA YNCAO, OOBACHATD, KAKIMH CBOHCTBAMH OHU OOAGAAIOT
6.15 ITprnMeHATE TIPABUAO ITAPAAAEACITHIICAA IIPH CAOKEHHUN BEKTOPOB
OrmepupoBath IOHATHAMH: AEKAPTOBEI KOOPAHHATHI B IIPOCTPAHCIBE, BEKTOP,
616 MOAYAB BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHMHATEL BEKTOPA, YIOA MEXKAY
' BEKTOPAMH,  CKAApDHOE  IIPOM3BEACHHE  BEKTOPOB,  KOAAHMHEAPHBIE U
KOMIIAZHAPHBIE BEKTOPBI
HaxoAuTs cyMMy BEKTOPOB M IIPOH3BEACHHE BEKTOPA HA HUHCAO, YTOA MEKAY
6.17 BEKTOPAMH, CKaAAPHOE IIPOM3BEACHHE, PACKAGABIBATE BEKTOP IO  ABYM
HEKOAAUHEAPHBIM BEKTOPAM
6.18 3aAaBaTh IIAOCKOCTD YPABHEHHEM B ACKAPTOBOM CHCTEME KOOPAHHAT
6.19 Pemrare mpocreiiiiime reOMETPUYECKHE 3aAaYH HA IIPUMEHEHHE BEKTOPHO-
' KOOPAHUHATHOTO METOAQ
Permratp 3aAa4n Ha AOKA3aTEABCTBO MATEMATHYIECCKUX OTHOIICHUH U HAXOKACHIE
6.20 TEOMETPUYECKUX BEAUYIHH 110 OOPA3IaM HAU aATOPUTMAM, IIPUMEHAA U3BECTHBIC
METOABI ITPU PEILIEHNN CTAHAAPTHBIX MATEMATHYECKUX 3aA2Y
621 IlpumensaTs  mpocrefiinne  IPOrPaMMHBIE  CPEACTBA M SACKTPOHHO-
' KOMMYHUKAITHOHHEIC CHCTEMBI IIPH PEIICHUN CTEPEOMETPUYICCKIX 3aAAY
600 [TpuBOAHTE HIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KU3HH,
' PACIIO3HABATH IIPOABACHUE 3AKOHOB ITE€OMETPHH B HCKYCCTBE
[IpumeHATs IIOAYYEHHBIC 3HAHHUA HA IPAKTHKE: AHAAUSHPOBATH PEAABHBIC
CHTYAIIMM U IPUMCHATh HM3YYCHHBIC ITOHATHA B IIPOIECCE IIOMCKA PEIICHHA
6.23 MATEMATHYIECKH  C(DOPMYAHUPOBAHHOH IIPOOAEMEI, MOACAHPOBATH PEAABHBIC

CUTyalliyl Ha  A3BIKE FCOMCTpI/II/I, HCCACAOBATH HOCTpOCHHI:IC MOAEAH C

HCIIOAB30OBAHUIEM I“COMeTpI/I‘ICCKI/IX IIOHATHH o TCOpCM, annapaTa ﬂ.AI‘C6pI)I,
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pemarb IPAKTHYICCKHE 32aAa4M, CBA3aAHHBIC C HAXOKACHHEM I'COMCTPHYCCKHX

BCAUTYMH

10 KAACC
Koa

ITPOBEPAEMbBIE DAEMEHTDBI COAEPKAHIM A

ITposepaeMblii 3A6MEHT COAEPIKAHMA

I'eomerpus

7.1

OcHOBHBIE TOHATHA CTEpeOMeTpHH. ToUKa, IIpAMasdt, IIAOCKOCTD, IIpocTpaHcTBO. [loHaTHe 06

AKCHOMATHYICCKOM IIOCTPOCHHUHN CTCPCOMETPUI: AKCHOMBI CTCPCOMETPHUN 1 CACACTBUA M3 HUX

7.2

7.3

Bzanmmoe pacrroAoskeHme IPAMBIX B IIPOCTPAHCTBE: IIEPECEKAFOININECH, IAPAAACABHBIE M
ckpernmBaroruecs upsAmere. [1apaareAbHOCTs HPAMBIX H IIAOCKOCTEH B IIPOCTPAHCIBE:
ITAPaAACABHBIC IIPAMBIE B IIPOCTPAHCTBE, MAPAAACABHOCTD TPEX IPAMEBIX, TAPAAAEABHOCTD
OPAMONA M TTAOCKOCTH. YTABI C COHAIIPABACHHBIMH CTOPOHAMH, JIOA MEKAY HPAMBIMH B
mpoctpanctse. [lapaAA€ABHOCTB  ITAOCKOCTEH: IAPAAAEABHBIE ITAOCKOCTH, CBOMCTBA
IAPAAACABHBIX ITAOCKOCTEH. [lpocrefimnmume mpocrpaHCTBEHHBIC (DUIYPHI HA IIAOCKOCTH:

TETPAdAP, KyD, TAPAAACACITHIIEA, ITOCTPOCHNE CEUEHUIT

IleprieHAUKYAAPHOCTD HPAMOM U IIAOCKOCTH: IIEPIIEHAUKYAAPHBIE IIPAMBIE B IIPOCTPAHCIBE,
HIpAMBIEC TAPAAACABHBIE U ITIEPIIEHAUKYAAPHBIE K ITAOCKOCTH, IIPU3HAK ITEPIIEHAUKYAIPHOCTH
OpAMON M TIAOCKOCTH, TeOpeMa O MPAMON IEPIEHAUKYAAPHON IIAOCKOCTH. YTABI B
MIPOCTPAHCTBE: JTOA MEKAY HPAMON M ITAOCKOCTBIO, ABYTPAHHEIM YTOA, AMHEHHBIH YTOA
ABYIpaHHOTO yrAa. [lepIleHAMKYAAp M HAKAOHHBIE: PACCTOSHHE OT TOYKH AO ITAOCKOCTH,
paccrosHHe OT HPAMOH A0  IIAOCKOCTH, IPOEKIHA (PUIYPEI HA  IIAOCKOCTb.
ITeprieHANKYAAPHOCTD TTAOCKOCTEH: TPH3HAK IHEPIEHAHKYAAPHOCTH ABYX ITAOCKOCTEIL.
Teopema 0O TPEX IMEPIEHAUKYAAPAX

7.4

7.5

7.6

7.7

ITomste MHOFOFpaHHI/IKa, OCHOBHBIC 5ACMCHTHI MHOFOFpaHHHKa, BBIITYKABIC M HEBBIITYKABIC
MHOTOI'PAHHMKII, paSBépTKa MHOT'OI'PaHHHKA. HpI/I3MaZ 7-yroAbHas HpI/IBMa, FpaHI/I nu
OCHOBaHUA HpI/I3MI)I, IIpsMasi 1 HAaKAOHHAsA IIPU3MBI, OOKOBaA U ITOAHAA IIOBEPXHOCTD HpI/ISMbI.
HapaAAéACHI/IHCA, Hp}{MOyTOABHI)II\/'I HapaAAéACHI/IHSA M €r0 CBOMCTBA. HI/IpaMI/IAa: 7-yTOAbHAas
HI/IpaMI/IAa, FpaHI/I n OCHOBAaHUC HI/IpaMI/IAbI, OOKOBasg W HOAHAsA HOBﬁpXHOCTI) HI/IPZ{MI/IABI,
HpaBI/IALHaﬂ n yCG‘-IéHHa.H HI/IpaMI/IAa. DAEMEHTHI HpI/ISMLI U IIHPAMHABIL. HpaBI/IAbeIe
MHOTOTIPAHHUKI: IIOHATHC IIPABIABHOI'O MHOFOFpaHHI/IKa, HpaBI/IAbHaﬂ Ipu3Ma 1 HpaBI/IAbHa.H
HI/IpaMI/IAa, HpaBI/IAI)HaH TpeyTOAbHaH HI/IpaMI/IAa nu HpaBI/IAI)HLII;’I TCTpaSAp, Ky6
HpeACTaBAeHI/Ie O IIPaBHABHBIX MHOFOFpaHHI/IKaXZ OKTaSAp, AOACKaSAp %8 I/IKOCH.BAPYFI/IQ

Ceuenus HpI/ISMLI nu HI/IpaMI/IABI

CI/IMMeTpI/IH B IIPOCTPAHCTIBE: CHUMMETPHA OTHOCHUTEABHO TOYKHU, HpﬂMOfI, IIAOCKOCTH.

DAEMEHTHI CI/IMMeTpI/II/I B HI/IpaMI/IAaX, Hapa/\ACACHI/IHeAaX, HpaBI/IAI)HLIX MHOFOFpaHHI/IKaX

BeramcaeHne sAeMEHTOB MHOTOIPAaHHHUKOB: pEOpa, AMArOHAaAH, yrAblL [IAoImaap OOKOBOM
IOBEPXHOCTU M ITOAHOH IOBEPXHOCTH IIPAMOM IIPHU3MBEL, ITAOIIAAL OCHOBAHMIM, TEOPEMA O
OOKOBOII IIOBEPXHOCTH IPAMOIT Ipu3mMbl. I1aomass GOKOBOIT IIOBEPXHOCTH H ITOBEPXHOCTH
[IPABUABHON IMHPAMHUABL, TEOPEMA O IAOIIAAN YCeUEHHON mupaMuArL. [loraTrne 06 oObéme.

OO6bEM MIPAMUABL, ITPU3MBI

ITopobubre Teaa B upocrpancrse. COOTHOLICHHMA MEKAY IIAOIIAAAMHU IIOBEPXHOCTEH,

00BEMAMH ITOAOOHBIX TEA

IIpoBepsaeMEIil 2A6MEHT COAEPIKAHIA ‘

I'eomerpus ‘
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6.1

6.2

HmAmHApHYECKad IIOBEPXHOCTb, OOPA3yIOIIHE IIHMAMHAPHYECKOH IIOBEPXHOCTH, OCh
HUAMHAPHYECKOH moBepxHOCTH. LlmAamHApP: oOCHOBaHHA H OOKOBag IIOBEPXHOCTD,

0Opa3yIOIas U OCh, ITIAOIIAAB OOKOBOH 1 IIOAHOH ITOBEPXHOCTH

KoHngeckas ITOBEPXHOCTb, OOpa3yroInHe KOHHYECKOH IIOBEPXHOCTH, OCh K BEpPIIHMHA
KOHHYECKOH 1oBepxHoctu. Konyc: ocHoBanue m BeprmHa, 0OpasyroIas U OCb, IIAOIIAAD
OOKOBOI U ITOAHOI ITOBEPXHOCTH. Y CCICHHBIH KOHYC: OOPA3YIOIIIE 1 BEICOTA, OCHOBAHUSA H

OokoBas IIOBEPXHOCTDb

6.3

Cdepa m mmap: meHTp, PaAHUyC, AHMAMETP, ITAOIIAAB IIOBEpXHOCTH cdepsl. Bsammmoe

PpacCIOAOKEeHHE Cq)epbl U ITAOCKOCTH, KaCaTCAbHAA ITAOCKOCTD K Cq)epe, ITAOIIIAAD Cq)epbl

6.4

W300paxenue TeA BpaIleHnusa Ha TAOCKOCTH. Pa3sBépTka IUAHMHAPA H KOHYCA

6.5

KomOumarmu TeA BpaIlieHus B MHOIOTPAHHIKOB. MHOTOrPaHHUK, OIIICAHHBII OKOAO CPEpBHI,

cpepa, BIIEICAHHAA B MHOTOIPAHHUK, HAH TEAO BPAICHUA

6.6

[Tousitme 06  oObéMme. OcHoBHBIE CcBOMcTBA 00BEMOB Tea. Teopema 00 0ObéMe
IPAMOYTOABHOTO ITAPAAACACIIHIIEAA B CACACTBHA U3 He€. O0BEM HNUAUMHAPaA, KOHYCa. O0BEM

II1apa ¥ IAOIIAAb Cheprr

6.7

HOAO6HBI€ TE€Aa B IIPOCTPAHCTBE. CoortHOomenus MEKAY ITAOHIAAAMM HOBCpXHOCTCfI,

00BbEMAME ITIOAODHBIX TEA

6.8

Ceuenma IHAMHApPA (IAPAAAEABHO UM HEPUEHAHKYAAPHO OCH), CEYEHHA KOHYyCa

(HapaAACAI)HOC OCHOBAaHUIO 1 HpOXOAHH.[Ce ‘{CpCS BCpLHI/IHy , CCUCHUA Luapa

6.9

BGKTOP Ha IIAOCKOCTH M B IIPOCTPAHCTBE. CAOXeHME W BBIMUTAHUE BEKTOPOB. VMHO)eHnE
BEKTOpa Ha YHUCAO. Paszaoxenmne BEKTOpa IIO FpCM HCKOMITAQHAPHBIM BCKTOPaM. HpaBI/IAO
ITAPAAACACITHIICAA. Pemrenne 3aAa4, CBS3AaHHBIX C IIPMMEHCEHHEM IIPaBHA ACIZCTBH;I C

BEKTOpaMH

6.10

ITpamoyroAbHas cucTemMa KOOPAMHAT B IpocTpaHcTBe. KoopanHaTsr Bextopa. IIpocTteiinme
3aAa9M B KOOPAHMHATAX. YIOA MexKAy Bekropamu. CKaAfpHOE IPOU3BEACHUE BEKTOPOB.
Brramcaenme yrAoB MEKAY IPAMEIMH M ITAOCKOCTAMHI. KOOPAMHATHO-BEKTOPHEII METOA ITPH

pCH_ICHI/II/I rCOMC’FpI/I‘{CCKI/IX 3aAa9

ITPOBEPAEMBIE HA ET'D ITO MATEMATUKE TPEBOBAHUA K PE3YABTATAM
OCBOEHUSA OCHOBHOI OBPA3OBATEABHO! ITPOTPAMMBI CPEAHETO

OBIIIET'O OGPA30OBAHHNA
Koa
ITpoBepaemsbie TpeOOBaHHA K IPEAMETHBIM PE3YABTATAM OCBOEHUA
MPOBEPAEMOIO . .
OCHOBHOIT 00pa30BaTEABHON IIPOrPAMMBI CPEAHEr0 00111ero o0pa3oBasusA
TpeGoBaHuA

Baasenme meropaMum AOKA3aTEABCTB, AATOPUTMAMHU PEINEHUA 33AAY; YMEHHE
dOPMYAHPOBATE U OLIEPUPOBATH HOHATUAMU: OIIPEACACHHE, AKCHOMA, TEOPEMa,
CAEACTBHE, CBOHCTBO, IIPU3HAK, AOKA3ATEABCTBO, PABHOCHABHBEIEC (DOPMYAHPOBK;
IPHMCHATH HX; YMCHHE (POPMYAHPOBATH OOPATHOE H IIPOTHBOIIOAOKHOC
VIBEPKACHHUE, IIPUBOAUTH IIPHMEPHl U KOHTPIPHUMEPBI, HCIIOAB30BATH METOA
MATEMATHYIECKON HHAYKIUH; IIPOBOAHTH AOKA3aTEABHBIE PACCYKACHHA IIPH
peIIEeHUH 3aAaY, OLICHUBATh AOTHYECKYIO IIPABUABHOCTD PACCYMKACHUI; YMEHIE
OIIEPUPOBATH IOHATHAMHU: MHOKECTBO, ITOAMHOKECTBO, OIIEPALINN  HaA
MHOKECTBAMU; YMEHHE HCIIOAB30BATH TEOPETUKO-MHOKECTBEHHBIH AIIIIAPAT AAS
OIIHCAHHA PEAABHBIX IIPOLIECCOB U ABACHUI U IIPH PEILIEHUH 3aAa9, B TOM YHCAE
U3 APYIUX V4eOHBIX IIPEAMETOB; YMEHHE OIIEPHPOBATh IOHATHAMU: Ipad,
CBA3HBIA rpad), ACPEBO, IIHUKA, rpad Ha ITAOCKOCTH; YMEHIE 3aA2BATH H OIIHCHIBATD

rpadpBl PA3SAMYHEIMI CITOCOOAME; HCITOAB30BATh IPA(EI IIPH PEIICHNUHN 3aAAY
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VMenue onepupoBaTh IMOHATUAMU: HATYPAABHOE YHCAO, IIEAOE YHCAO, CTEIIEHD C
IIEABIM TIOKA3ATEACM, KOPEHb HATYPAABHOM CTEIIEHU, CTEIEHDb C PAITMOHAABHBIM
ITOKA32TEAEM, CTEIIEHD C ACHCTBUTEABHBIM IIOKA3aTEAEM, AOTAPU(M UHCAA, CHHYC,
KOCHHYC 1 TAaHTEHC IPOMU3BOABHOTO YHCA2, OCTATOK IO MOAYAIO, PAITHOHAABHOE
YHCAO, HUPPANHMOHAABHOE  YHCAO,  MHOKECTBA  HATYPAABHBIX,  IIEABIX,
PALIMOHAABHEIX, ACHCTBUTEABHBIX UHCEA; YMEHHE MCIOAB3OBATH IIPU3HAKI
ACAMMOCTH, HAMMEHBIIIMHA OOIIMI ACAMTEAb M HAHMEHBIIIEE OOIIee KPaTHOE,
aATOpUTM  EBKAMAQ TIPH  pEIIEHMH 3aAaY; 3HAKOMCTBO C  PA3SAMIHBIMHU
ITO3ULIMOHHEIMU  CUCTEMAMH CYHUCACHHSA; YMEHHE BBIIOAHATD BBIYHMCACHUC
3HAYEHHI M IIPeoOpPa3OBAHMA BHIPAKEHHH CO CTEHEHAMU H AOTApHMMAMH,
1IpeOOPa3OBAHUA APOOHO-PAIIMOHAABHBIX BBIPAKEHHH; YMEHHE OIIEPHUPOBATH
ITOHATHAMU: ITOCAEAOBATEABHOCTD, apudmerngeckasn IIPOIrPECCHH,
[COMETPHYECKAA IIPOIPECCHA, OECKOHEYHO YOBIBAIOIAA IEOMETpHUYECKas
IIPOTPECCHS; YMEHHE 32AABATh ITOCAEAOBATEABHOCTH, B TOM YHCAE C ITOMOIIBIO
PEeKyppPeHTHEIX (POPMYA; YMEHHE OLIEPHPOBATH IIOHATUAMU: KOMIIACKCHOE YHCAO,
COIPSIKEHHBIE KOMIIACKCHBIE YMCAQ, MOAYAD M APTYMEHT KOMIIAEKCHOIO YHCAQ,
dopma 3arICcH KOMIIAGKCHBIX YHCEA (I€OMETPUYECKas, TPUIOHOMETPHYECKA H
aareOpamdeckas); yMETb  IPOHU3BOAUTL  apudMETUYECKHE  ACHCTBHA €
KOMIIAGKCHBIMU YHCAAMU; IIPUBOAUTD IIPUMEPH UCIOAB30BAHUSA KOMITAEKCHBIX
YHCEA; OIIEPHPOBATD ITOHATHAMEU: MaTpuIia 2X2 1 3X3, OIPEACAUTEAD MATPHIIBL,

T COMCTpI/I‘ICCKI/Iﬁ CMBICA OIIPEACAHUTCAS

Vmenne OIIEpHUpPOBATH ITIOHATHUAMM: panmoHaAbHEBIC, HUppanuOHAAbPHBIC,
ITIOKA3aTCABHBIC, CTCIICHHBIC, AOI“apI/ICl)MI/I"ICCKI/IG, TPHUTOHOMETPHUICCKIE
YpaBHEHHUA M HEPABEHCTBA, HMX CHCTEMBI; YMCEHIE OIICPHUPOBATH IIOHATHAMIL
TOXKACCTBO, TOKAECCTBCHHOC HpCO6paBOBaHI/IC, YpaBHEHHE, HCPAaBEHCTBO, CUCTEMA
yp’ZLBHCHI/Iﬁ 1 HEPABEHCTB, PABHOCHUABHOCTDH ypaBHCHI/Iﬁ, HEPABCHCTB M CHCTEM,
YMEHHE PCIIATh YPABHCHUA, HEPABCHCTBA KM CHUCTEMbBI C IIOMOINBIO PA3AHMYIHBIX
HpI/IéMOB; pemartek ypaBHCHUA, HEPABCHCTBA M CHCTEMBI C IIAPAMETPOM; IIPUMEHSATD
YPpaBHCEHUA, HEPABEHCTBA, UX CHCTCMbBI AAfA PCIICHHA MATECMATHYICCKHUX 32AaY9 U

3aAaY U3 PA3AUYHBIX OOAACTEH HAYKU U PEAABHOI KU3HH

Vmenue  omepupoBars — moHArtuAMu:  pyHKnHA,  9€THOCTD  (DYHKIHH,
IIEPHOAUYHOCTD  (DYHKIIUMH, OIPAHHYEHHOCTh  (PYHKIIHMH, MOHOTOHHOCTDH
dyHkIuH, sKCTpeMyM (DYHKIHHK, HAUOOABIIECE U HAMMCHbIICE 3HAYCHUA
yHKIIME Ha IIPOMEXKYyTKE, HeEIpepeBHAA (OYHKIUA, ACUMITOTH Ipadpuka
dyHkImH, IepBag H BrOpad IIPOU3BOAHAA (DYHKIUH, TICOMETPHUYCCKHNA H
usugecKnii CMBICA IIPOM3BOAHOMN, IIEPBOOOPA3HAs, OIPEACAEHHBIN HHTETPAA;
YMEHHE HAXOAUTh ACHUMIITOTHL rpaduka (DYHKIUH; YMEHHE BBIMHCAATD
IIPOU3BOAHBIE CYMMBI, IIPOH3BEACHHSA, YACTHOIO H KOMIIO3HITHMH (PYHKIIHIH,
HAXOAHUTH VPaBHECHHE KACATEABHOH K Irpaduky (DYHKINN; YMEHHE HAXOAHTDH
IIPOU3BOAHBIC 9AEMEHTAPHBIX (DYHKIIUI; YMEHHE HCIIOAB30BATH IIPOHU3BOAHYIO
AASl ICCACAOBAHUSA (PYHKITHH, HAXOAHTH HAHOOABIIIHE U HANMEHDIIIUE 3HAYCHHA
yHKIHH; CcTpouTh IpadUKH MHOIOYACHOB C HCIIOAB30OBAHHEM allllapara
MATEMATHYECKOIO  AHAAU34; IIPHMEHATH IIPOU3BOAHYIO AAA  HAXOKACHISA
HAHAYYILIETO PEIIEHHUsA B IIPHKAGAHBIX, B TOM YHUCAE COIL[HAABHO-9KOHOMHYECKUX
1 HHUIMIECKUX 33A29AX; HAXOAUTH IAOINAAM U OOBEMBI (DUIY C IIOMOIIBIO
HHTEIPAAd; IPUBOAUTD IIPUMEPEl MATEMATHICCKOTO MOACAHMPOBAHISA C IIOMOIIIBIO
AU EPEHIINAABHBIX YPABHEHNH
Vmenue omepuposars moHATHAME: Ipaduk (yHKIHUH, oOparTHAs (QyHKIHA,
KoMIosuIua — (PYHKIUH, AMHeHHasd (DYHKIHA, KBAAPATHIHAA — (PYHKITHA,
pannoHaAbHAA (PYHKINA, CTEHCHHAS (DYHKIIHA, TPUTOHOMETPHIECKHE (PYHKITHH,
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0DpaTHBIC TPUTOHOMETPUYIECKIE (PYHKIINM, ITOKA3ATEABHAS 1 AOTAPUMITICCKaT
yHKIIHH; yMeHHE CTPOUTb IPaUKH H3YYEHHBIX (PYHKIIHH, BBIIOAHATH
peodpasoBanud rpadUKOB (DYHKIIUH, HCIOAB30BATh TPADHUKH AAS H3yICHNA
IIPOIIECCOB U 3aBUCHMOCTCH, IIPH PEIICHIN 3aAA4 U3 APYTHX VICOHBIX IIPEAMCTOB
M 3aAa9 H3 PEAABHOH JKHU3HH; BBIPaKATb (POPMYAAMH 3aBHCHMOCTH MEXKAY
BEAUYHHAMI; HCIIOAB30BaTh CBOWCTBA M rpaduku (DYHKIHUHA AAA pEIICHMA
YpaBHCHUI, HEPABEHCTB U 3aA2Y C IAPAMETPAMIU; H300PaXKATh Ha KOOPAUHATHOMN

ITAOCKOCTH MHOKECTBA PEIICHUI YPABHEHHH, HEPABEHCTB U X CHCTEM

VMeHue perarb TEKCTOBBIE 3aAAYM PA3HEIX THIIOB (B TOM HYHCAE HA IIPOIIEHTHI,
AOAU M 9aCTHU, HA ABIDKEHUE, PAOOTY, CTOMMOCTDS TOBAPOB U YCAYT, HAAOTH, 3aAQ9U
13 ODAACTH VIPABACHHUA AHYHBIMH U CEMEHHBIMH (PUHAHCAMHU); COCTABAATDH
BEIPAKECHNSA, YPABHEHHUA, HEPABCHCTBA M MX CHCTEMBI IIO YCAOBHIO 32AQYM,
HICCACAOBATh  IIOAYYCHHOE PEINCHHME H  OLCHHUBATH  IIPABAOIIOAOOHOCTB
PE3YABTATOB; YMEHUE MOACAUPOBATL PEAABHBIC CHTYAIIUN Ha A3BIKE MATCMATHKH;
COCTaBAATDH BBIPAKEHUSA, YPABHCHHSA, HEPABCHCTBA M HUX CHCTEMBI II0 YCAOBHUIO
32AQ9H, MCCAEAOBATH ITOCTPOEHHBIE MOAEAH C MCIOAB3OBAHHMEM AaIrlIIapara

aAFC6p]>I, HHT CpHpCTI/IpOBaTb HOAY"ICHHbIﬁ pCSyAI)T aT

VMeHne OIepHpOBATE IOHATHAMI: CPEAHEE apH(MMETHICCKOE, MCANMAHA,
HaHOOABIIIeC U HAHMCHbIIICC 3HAYCHUSA, pPasMax, AHCIIEPCHf, CTAHAAPTHOE
OTKAOHEHHE YHCAOBOIO Ha0Opa; YMEHHE H3BACKATh, HHTEPIIPETUPOBATH
nH(MOPMAIIUIO, IIPEACTABACHHYIO B TaOAHIIAX, Ha AMArpamMmax, Ipadpukax,
OTPAKAFOIIYIO CBOHCTBA PEAABHBIX IIPOLIECCOB M SBACHHIM; IIPECACTABAATE
nH(AOPMALIUIO C IIOMOIIBIO TAOAHIT H AHAIPAMM; HCCACAOBATH CTATHCTHYCCKIE
AAHHBIC, B TOM HHCAC C IPHUMCHCHHEM TPA(HICCKHX MCTOAOB H 9ACKTPOHHBIX
CPEACTB; TIPadHYCCKH HCCACAOBATE COBMCCTHBIC HADAIOACHHSA C IIOMOIIBIO

AI/IaPpaMM paCCCI/IBaHI/IH ¥ AMHEHMHOIL perpeccmxl

VMeHHe OIIepHpPOBATh HOHATUAMU: CAYYAHHBIH OIBIT U CAy4aliHOE COOBITHE,
BEPOATHOCTb ~CAYYaMHOIO COOBITHS; YMEHHE BBIMHCAATH BEPOATHOCTH C
HCIOAB30BAHHEM IPA(UIECKUX METOAOB; IIPHMEHATb (DOPMYABI CAOMKEHHSA U
YMHOXKEHHA BEPOATHOCTEH, (POPMYAYy IIOAHOH BEPOATHOCTH, (POPMYAY
bepuyaan, xomOnuaropusie ¢akrel U (QOPMYABL OLICHHBATH BEPOATHOCTH
PCAABHBEIX COOBITHI; YMEHHE OIEPUPOBATH IIOHATHAMIE: CAYYAHHAS BEAMYHHA,
PACIIPEACACHHE BEPOATHOCTEH, MATEMATHYECKOE OKUAAHHE, AHCIEPCHA U
CTAaHAAPTHOE OTKAOHEHHE CAYYAHHON BEAHMYMHBI, (DYHKIIUU PACIPEACACHUA H
IIAOTHOCTH PaBHOMEPHOIO, ITOKA3aTEABHOIO M HOPMAABHOIO PACIIPEACACHHIT;
YMEHHE HCIIOAB30BATh CBOMCTBA U3YIEHHBIX PACIIPEACACHII AAS PEILICHHA 33AAY;
3HAKOMCTBO C IIOHATHAMH: 3aKOH OOABIIHX YHCEA, METOABI BBIOOPOYHBIX
HCCACAOBAHNN; YMEHHE IIPHBOANTH IIPUMEPHI IIPOABACHUA 3aKOHA OOABIIIHX
YHCEA B IIPHPOAHBIX M OOIIECTBEHHBIX fABACHHAX; YMEHHE OIIEPHPOBATH
ITOHATHAMU: COYETAHHE, [IEPECTAHOBKA, YNCAO COYETAHUI, YUUCAO IIEPECTAHOBOK;
b6uroM HproTtoHa; yMeHHE IPUMEHATD KOMOHMHATOPHBIE (DAKTBI M PACCYKACHUA
AASl PELLICHUSA 3aAAY; OLICHHBATH BEPOATHOCTH PEAABHBIX COOBITHI; COCTABAATD

BCpOﬂTHOCTHyIO MOACEAD 1 I/IHTCpHpCTI/IpOBaTI) HOAY"ICHHBIEI pCSyAI)TaT

VMenue onepupoBarh HOHATHAMU: TOYKA, IIPAMAA, IIAOCKOCTb, IIPOCTPAHCIBO,
OTPE30K, AYY, BEAUYMHA YTAQ, IIAOCKHH YIOA, ABYTPAHHBIM YTOA, TPEXTPAHHBIA
YIOA, CKPEIIMBAIOIIMECHA IIPAMEBIE, ITAPAAAEABHOCTb M IEPIIEHAUKYAAPHOCTD
IOPAMBIX U IAOCKOCTEH, JIOA MEXAY IIPAMBIMH, YIOA MEXAY HOPAMOM U

IIAOCKOCTBIO, YI'OA MCIKAY ITAOCKOCTAMH, paCCTOﬂHI/IC OT TOYKH AO ITAOCKOCTH,

paCCTOHHI/IC MCIKAY HpHMI)IMI/I, paCCTOﬂHI/IC MCIKAY IIAOCKOCTAMH; YMCHHC
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HCIOAB30BATh IIPH PELIIEHUH 3aAaY U3YIEHHBIE (DAKTEHI H TEOPEMBI IIAAHIMETPHH;
YMEHHE OLCHHBATH Pa3MEPBl OOBEKTOB OKPYMKAIOIIEIO MHPA; CTPOHTDH
MATEMATHIECKHE MOAEAH C ITOMOIIBIO I€OMETPHYIECKUX HOHATHH M BEANYHH,

pemnraThk CBA3AHHBIC C HUMH IIPAKTHYICCKUC 3aAa9N

10

11

12

VMeHHE oOIepupoBaTh HOHATUAMK: IIAOINAAb (pPUIypel, 0ODBEM  DHUIYPHL,
MHOTOTPAHHUK, IIPABHABHEI MHOTOIDAHHHK, CEYCHHE MHOIOIPAHHHKA, KyO,
ITAPAAACACIIHIICA, IIPH3MA, IHPaMHAA, (DUIYpa K IIOBEPXHOCTb BPAIICHUA,
LUAHHAP, KOHYC, Imap, cdepa, IIAOMIAAb CQEpPb, IIAOIIAAb IIOBEPXHOCTH
IIAPAMUABL, IIPH3MBIL, KOHyCa, LHAHHAP2, OOBEM KybDa, IIPAMOYTOABHOIO
ITAPAAACACIINIIEA, ITUPAMUARL, IIPU3MBI, HIUAUHAPA, KOHYyCa, IIapa, Pa3BEPTKA
HOBEPXHOCTH, CEYEHNA KOHYCA M ITAUHAPA, ITAPAAAEABHBIE OCH HAX OCHOBAHHIO,
CCUCHHUE IApa, IMAOCKOCTb, KACArOIascsi cdepel, [MHANHAPA, KOHYCa; YMCHIC
CTPOUTH CEYCHHE MHOTOIPAHHHUKA, H300paKaTh MHOTOIPAHHUKH, (DUIYpEI U
HOBEPXHOCTH BPAILIEHUA, UX CEUYECHHUA, B TOM YHCAE C IHOMOIIBIO 3AEKTPOHHBIX
CPEACTB; YMEHHE IIPUMEHATH CBOMCTBA TEOMETPUICCKUX (DUIYP, CAMOCTOATEABHO
OPMYAHpPOBATE OIIPEACACHUA H3yIaeMBIX (PUIYP, BBIABUIATH TIHIIOTE3BI O
CBOICTBAX M IIPU3HAKAX TICOMETPUUCCKUX (PUIYP, OOOCHOBBIBATD HAH
OIIPOBEPraTh UX; YMEHHUE IPOBOAUTH KAACCH(DHKAIIUMIO (DUIYP IO PASAHMIHBIM

HpI/ISHaK’ZLM, BBIITOAHATH H€O6XOAI/IMBI€ AOITIOAHHUTCABHBIC HOCTpOCHI/IH

VMeHHE OIepHpPOBATh HOHATUAMU: ABIDKCHHE B IIPOCTPAHCTBE, ITAPAAACABHBIN
IICPEHOC, CHMMCTPHA H4a IIAOCKOCTH X B  IPOCTPAHCTBE, IIOBOPOT,
IIpeoOpa3oBaHuE ITOAODUSA, ITOAOOHEIE (DUIVPEL; YMEHUE PACIIO3HABATH PABHbIE U
ITOAODHBIE (PUIYPEl, B TOM YHCAE B IPUPOAE, HCKYCCTBE, APXUTEKTYPE;
HCIIOAB30BATh TCOMCTPHUYCCKAC OTHOIICHUS IIPH PCIICHUN 3aAAY; HAXOAUTH
TCOMETPHYCCKIE BEAUIHUHEL (AAHHA, YTOA, IIAOIIAAB, OOBEM) IIPU PEIICHUN 3aAQT
U3 APYTHX YYIeOHBIX IIPEAMETOB M N3 PEAABHOH MKU3HH; YMEHHE BBIYHCAATH
[COMETPHYECKAE BEAUYHHBI (AAHHA, YIOA, IIAOIIAAb, OOBEM, IIAOINAAB
IIOBEPXHOCTH), HCIIOAB3YS H3yYCHHBIC (POPMYABI K MCTOABI, B TOM UHCAE:
ITAOIIAAB ITOBEPXHOCTH IIMPAMHABL, IIPH3MBL, KOHYCa, IIMAHHAPA, ITAOIIAAb C(OepBI;
00BEM KyOa, IIPAMOYTOABHOIO ITAPAAACACIIAIICAR, ITHPAMUABL, IIPU3MBL, IITAMHADPA,

KOHY(Ca, II1apa; yMEHHE HAXOAUTh OTHOIIIEHHE OOBbEMOB IIOAOOHEIX (DHUIYP

VMenue oneprpoBarh HOHATHAME: IIPAMOYTOABHAS CHUCTEMA KOOPAHHAT, BEKTOP,
KOOPAMHATEl TOYKH, KOOPAMHATEI BEKTOPa, CyMMa BEKTOPOB, ITPOM3BEACHIE
BEKTOpA Ha YHCAO, PA3AOKEHUE BEKTOPA IO 0A3HCYy, CKAAAPHOE IIPOH3BEACHHE,
BEKTOPHOE IIPOU3BEACHHE, YIOA MEXKAY BEKTOPAMH; YMEHHE HCIOAB30BATDH
BEKTOPHBII I KOOPAMHATHEIN METOA AAfl PEITIEHN TEOMETPIIECKIX 3aAQY U 3aAT

ApyI“I/IX y"I€6HbIX HpﬁAMCTOB

13

Vmenne BbI6I/Ip’£lTb HOAXOASIIHI/IfI MECTOA AAA pGH_IﬁHI/IH 3aAa49M; ITOHHMMAHMC
3HAYMMOCTH MATCMATHUKI B U3Y9ICHMIT HpI/IpOAHBIX 158 O6H_[€CTB€HHI:~IX HpOHCCCOB
" HBAeHI/IfI; YMCEHHE PACIIO3HABATDb HpOHBAeHI/IC 3aKOHOB MAaTCMAaTHUKH B MCKYCCTBEC,

YMEHHE TIPUBOAWUTL IIPUMEPHI MATEMATHUYECKUX OTKPBITHH POCCHICKON ¢

MHPOBOII MATEMATUYIECKOM HAYKI

ITEPEUEHDb SDAEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D ITO

MATEMATUKE
IIpoBepAaeMbIil 3AeMEHT COAEPIKAHUA
Koa
1 YucAa 1 BEIYUCAEHUS
1.1 Harypaabusie i 1ieAsre grcaa. [IpusHakum AeAUMOCTH IIEABIX YHCEA
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Parmonaapuere uncaa. OOBIKHOBEHHBIE M ACCATHYHBIE APOOH, IIPOLICHTBI, OECKOHEYHbIE

1.2
IIEPHOANYECKHE APOOH
13 ApudmeTaaecknil KOpeHb HATYPAABHON cTereHn. AefcTBrA ¢ apuMETHICCKIMH KOPHAMI
' HATYPAABHOH CTEIICHH
1.4 Cremnens c measM rmokasareAem. CTEreHp ¢ parmoHAABHBIM IToKasaTeAeM. CBOHCTBA CTEIICHM
15 CuHyC, KOCHHYC H TAHICHC YHCAOBOIO APIYMCHTA. APKCHHYC, APKKOCHHYC, APKTAHICHC
YHCAOBOIO APIYMEHTA
1.6 Aorapudm uncaa. AecATHYHBIE 1 HATYPAABHBIE AOTapU(MBI
AetictBureapHble  YHCAd. ApH]METHYIECKHE OIepannu C ACHCTBHTEABHBIMH YHCAAMU.
1.7 [MpubarmKEHEbIC BBIMUCACHUSA, IIPABHAA OKPYIACHHSA, IPHKUAKA H OIICHKA PE3yABTATA
BBIYHICACHUI
1.8 IIpeobpasoBanre BBIpAKEHHIT
1.9 Komriaexcuere gucaa
2 VpaBHeHus 1 HepaBEHCTBA
2.1 LleAbre 1 APOOHO-PAITHOHAABHBIE YPABHEHHUA
2.2 HpparmmonaAbHEIE ypaBHEHUA
2.3 TPpHUrOHOMETPUYIECKUE YPABHECHUSA
2.4 ITokasareAabHbIe B AOrapUMUYECKHE YPABHEHUA
2.5 IleAbre 1 APOOHO-PAITHOHAABHBIE HEPABEHCTBA
2.6 VpparmonaAbHBIE HEPABEHCTBA
2.7 ITokasareabHbIe H AOraprMUYECKHE HEPABEHCTBA
2.8 TpuroHomerpuyecKkue HEPABEHCTBA
2.9 CucreMBl B COBOKYITHOCTH YPABHEHHH U HEPABEHCTB
2.10 VpaBHeHUA, HEPABEHCTBA U CHCTEMBI C ITApaMeTPaMU
2.1 Marpuria cucTeMsl AUHEHHBIX ypaBHeHUH. OUpPEeACAUTEAD MATPUIIEL
3 Oyuxunn 1 rpadpuku
11 Oyukmus, crrocoOsl 3aaanus pyskiun. ['pacduk yskmmn. Bsaumuao obparsee (pyHKImmM.
) Yeérueie u neuéruee dynxiun. [leproanydeckue dpyHkimn
O0aacTp olpeAeAcHNs U MHOXKeCTBO 3HadeHHH (dyHkiuu. Hyan dyrxunm. [Tpomexyrku
3.2 3HAKOITOCTOAHCTBA. lIpomexyrku MoHOTOHHOCTH (PYHKIMHA. MaKCHMyMBI X MHHHMYMBI
dyrkiun. HauboAbliiee u HanMeHbIlIee 3HAYCHNIE (DYHKIINN Ha IIPOMEKYTKE
33 Crenennas (PyHKIIHA C HATYPaAbHBIM M IIEABIM ITOKazareAeM. EE cBoiictBa u rpadux.
) CsoticTsa 1 rpaduK KOPHA 7-OH CTEIIeHN
3.4 Tpuronomerpudeckue OYHKIIHUH, UX CBOHCTBA U IpaduKu
3.5 [TokasareabHas 1 Aorapudmugeckas (PYHKIIHH, HX CBOUCTBA U IpadUKN
36 Touxkn paspsBa. AcumiTorsl rpaduxos dyHkiui. CBOHCTBA (PYHKIIHUHA, HEIIPEPBHIBHEIX HA
' oTpe3ke
3.7 ITocaeaOBaTEABHOCTH, CIIOCOOBI 3aAAHUA IIOCACAOBATEABHOCTEH
3.8 Apudmeradaeckas u reoMmerpuaeckas nporpeccun. Popmyaa CAOKHBIX IPOLIEHTOB
4 Hawaaa maTemaTHgeckoro aHaAm3a
4.1 ITponspoanas dpyukiun. [Ipon3BoAHbBIE 9IAEMEHTAPHBIX (DYHKIIHIH
42 Ilpumenenune POU3BOAHOI K HMCCACAOBAHMIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBL
' HaxosAeHIe HANOOABIIIETO M HAVMEHBIIIETO 3HAYCHISA (DYHKIIMH HA OTPE3KE
4.3 ITepBooOpasuas. Murerpaa
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5 MuoskecTBa 1 AOTHKA
5.1 MHOeCTBO, OIleparny Haa MHOKeCTBaMu. Amarpammer Diiaepa — Benna
5.2 Aoruxa
6 BeposaraocTs 1 cTaTucTHKA
6.1 OmnmcareAbHAA CTATUCTHAKA
6.2 BeposaraocTs
6.3 Kombunaropurka
7 T'eomerpus
7.1 Quryps! Ha IIAOCKOCTH
7.2 [IpsMbIe M TTIAOCKOCTH B ITPOCTPAHCTBE
7.3 MuororpaHHIKR
7.4 Teaa 1 ITOBEPXHOCTH BPAIIICHUSA
7.5 KoopAuHATE 1 BEKTOPEI

YuebHO-MeTOAmUECKOE 0OeciedeHne 00pa3oBaTeABHOIO IIPOIECcca

Ob6a3areApHBIE yUeOHBIE MATEPHAABI AAF YICHHUKA

T'eomerpus. 10-11 kaaccer: yaeb. Aast 06111e06pa3oBar. yapeKAeHUIL: 6a30BbIil U IpoduA. yposHH /

A. C. Aranacan, B. ®@. byrysos, C. b. Kaaomries u aAp. - 22 u3a. - M.: IIpocserenne, 2023. - 255 c.

MeToAndecKkre MAaTEPUAABI AASL YIUTEASA

Caakan C. M. T'eomerpusa. Iloypouneie paspadorkm. 10—11 xaaccer: ydued. mocobme AAfA

obreobpasosar. opranusanmit /C. M. Caaxsm, B. @. Byryzos. — M.: [Ipocsemenne
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