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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOro ypOBHS s
oOyuvarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApPTa CPEAHETro O0IIero 00pa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHUIO, WU TPAJUIMNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus mporpamMMpl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIIUMU OCHOBY JJIS CaMOPa3BUTHsI M HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOLIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
OPEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3ButTus oOydaronuxcs, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUUILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOMCXOKJICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUICAIBbHOT0, XapaKTepe OTpaKeHUs
MaTeMaTHYECKON HayKO! SIBIEHUH U IIPOLIECCOB PEaIbHOI'0 MUPA, MECTE TEOMETPUN
B CUCTEME HayK W POJM MAaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM MO3HAHUU
U B IIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHUS yUAIIHXCA,
a TaK)Ke KauyeCTB MBIIUICHUS, HEOOXOAUMBIX aJis aJanTallii B COBPEMEHHOM
o0111eCTBE.

I'eomertpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3YYEHHUS Kak
JTUCIMILTAH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIlIUIeHHE, (HOpPMHUpPYEMOE NpU H3YYEHHH OO0YyYaroIMMHCS
HNOHATUHHBIX OCHOB F€OMETPUU U OCTPOCHUHU LEMOYKH JOTMUECKUX YTBEPKICHUN
B XOJ€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JAaCTIX AEATENbHOCTH 4enoBeka. OpHEHTalMs 4esloBEeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPAXXEHUsSI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEIUHSET pa3Hble BUAbI YIEOHOH U TPYI0OBOM AESITEIBHOCTH, SBJIAETCS



OJTHUM U3 NpOo(EeCcCHOHATBHO BAXXHBIX KayecTB, IMOATOMY akTyajbHa 3ajaua
dbopmupoBaHus y  oOydaroumuMxcsi MNPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
NOJTOTOBKE K MPAKTUYECKON AESATENHHOCTH [0 MHOTUM HaIPaBJICHUSM.

Llens ocBoenust mporpaMmbl ydeOHOro kypca «['eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHus — oOImeoOpa3oBareibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneuyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX TE€OMETPUUYECKUX 3HAHMM U  JAEUCTBUH, cHenupUuYHbIX
F€OMETPUH, BO3MOXXHOCTH  YCIIEIIHOTO MPOAODKEHUS  00pa3oBaHUs IO
CHELUATBHOCTSIM, HE CBSI3aHHBIM C IPHUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE TMpeJHA3HAYEHA IS
oOyyJaronmxcsi cpeiHel MIKOJbl, HE UCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YPOBHE OCHOBHOIO 001Iero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpPOBHE JJOJKHBI OCBOMTH O0IIME MAaTEMaTUYECKNE YMEHHS, CBSI3aHHBIE CO
cHenu(puKol reoMeTpun U HeoOXOUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHu UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPUIO OoJiee ri1y0oKo, eciiu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSIX B
npo(ecCHOHaTBHOM NeITeTHHOCTH.

JlocTuKeHHe 1eMM OCBOCHHUS MPOrpaMMbl OOECIEeUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOCHHS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIIOTCS:

e (GopMHpOBaHHE TIPEACTABICHHUS O TEOMETPUM KaK YacTU MHUPOBOU

KyJbTYpbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIIUM MUPOM;

» (dopMHpOBaHUE MIPEACTABICHHS O MHOTOIPAaHHUKAX U TelaX BpaIIeHUsS Kak
0 BWOKHEWIIIMX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONIUX OIMUCHIBATH U
U3ydaTh pa3HbIe SABJICHUS OKPYKAIOLIEro MUPA;

e (GopMHpOBaHHE YyMEHUS pACIO3HaBaTh Ha YepTexKax, MOJAEIAX MU B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIQJICHUE METOAAMM PELICHMs 3aJad Ha MOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (GOpMHpPOBAaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O
MHOTOI'PaHHHUKaX U T€JaX BPallEHUsI U UX OCHOBHBIMHU CBOICTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMHM  pEIICHHS  OCHOBHBIX  THIIOB  3a7ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIC
pPacCyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
IPAKTUYECKUM COAECPKaHUEM;

* Ppa3BHUTHE MHTEJUICKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUarOInXcs,
NIO3HABATEJILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIIILJICHUS;



* (opmMupoBaHue PYHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAaHTHON Fr€OMETPHUU:
YMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTyalUsX U MPU U3YUEHUU
OpYrux  y4eOHbIX  NpPEIMETOB,  MPOSBICHHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBATh UX HA A3BIKE TEOMETPHUH U CO3/1aBaTh
IF€OMETPUYECKAE MOJCIH, IPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUN
anmapar g pEUleHus IPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WMHTEPIIPETUPOBATH U OLIEHUBATH MTOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYuTEeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPHUU B HAYaJe €ro U3yYEHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTUBHOI'O
NO3HAaHMsI, U ONpeNelIEHHBIM 00pa30oM OpraHHW30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
W3YUYCHHUIO IIPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydalmxcs B Kypce CTepeoMeTpUN IPOBOAMTCS 3a CUET pELICHUs 3a7a4 Ha CO3/JaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUpPOBaHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3mganue oOpa3a NpPOBOAUTCA C ONOPOM Ha HAIJISIHOCTh, a
ornepupoBaHue 00pa3oM — B YCIIOBUSX OTBJICUEHHUS OT HAIJISIAHOCTH, MBICIEHHOTO
VU3MEHEHHUSI €T0 UCXOJAHOTO COIEPKAHMUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMble U TIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpBI U KOOPIAMHATHI B IIPOCTPAHCTBE». DOpMUpPOBAHKE JIOTUYECKUX YMEHUN
pacnpenensercsa He TOIbKO M0 COJAEPKATEeNbHBIM JIMHUAM, HO U TI0 TOJaM 00y4eHHUs
Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHuUs.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI pabodeil mporpaMmbl, pacnpeleléHHbIM MO0 TojaM oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJAE€HHE T'€OMETPUUECKUMHU
NOHATHUSMU Y HABBIKAMM OCYILIECTBIUIOCH MOCIIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0/IEHNEM IPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpPEICTaBICHUN OO0ydaromuXcs, paciupss u
yrayOusist €€, oOpa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenune reomerpun otBoauTcs 2 yaca B Hegento B 10 kitacce , Bcero 68
4acoB.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npocTpancTBO. lloHATHEe 00 aKCcMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsmble. [lapamnenpsHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh NMPSAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApaANIENbHBIE INTIOCKOCTH; CBOMCTBA MAPAJIIEIbHBIX
wiockocter. [IpocTeiimre npocTpaHCTBEHHbIE (DUTYphl HA MIIOCKOCTHU: TETPa’p,
Ky0, mapajuieNienumne1; MOCTPOCHUE CEUCHUI.

[leprieHIMKYIAPHOCT NPSIMOM M IUIOCKOCTH: NEPIICHIUKYIISIPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, IpPSIMBIE IIAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MpsAMOU
NEPNEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJl, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHaMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIMs (PUTyphl HA IIIOCKOCTh. [leprnenauKyIspHOCTh
IUIOCKOCTEM: MPU3HAK MEPHEHAUKYJSIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYJISPAX.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; TpaHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csorcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE NUPaMU/Ibl; OOKOBAas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuaa. OIJIEMEHTbl Npu3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHASA NPU3MaA U
IIPaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHPaMHUAA W NPaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noneka’ip ¥ ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMO,
IJIOCKOCTHU. DJIEMEHTHI CHMMETPHUU B TIUPAMUIAX, TAPAIIIEIETTUIIEIAX, TPABUIBHBIX
MHOI'OTPaHHHKAX.



Boluucnenue 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
II0LIaAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM npu3Msbl. [1nommaas
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TPABWIBHOW TMHPAMHUIBI, TEOpEMa O
wiomaan yceuéuuou nupamusl. [loustue 06 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TogoOubie Tenma B mpocTpancTBe. COOTHONIGHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paknanckoe BocnuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
npoleayp TpaxAaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 33]1a4, PEIICHUM, paCCYy ACHHI; BOCPUUMUYUBOCTHIO
K MAaT€MaTUUYECKUM acClleKTaM pa3jInuyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U
OT/IbIXa, peryJisipHas pusznueckas akTUBHOCTB); (U3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM I[EHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U



caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4y MaTEMAaTUYECKON HaIIPABICHHOCTH.

JKO0JIOTHYECKOEe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTUYECKON KYyJIBTYPhl, TOHHUMAHUEM BIIHSHUS
COI[MATIbHO-?)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpenbl, OCO3HAaHHMEM TJIOOAJBHOIO XapakTepa HSKOJOTHMUYECKHX MpolseMm;
OpUEHTaIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKMX 3HAHUU JIs PEIICHHUS 3ajiad B
00J1acTH OKpY>Kalollel Cpeibl, INIAHUPOBAHUS ITOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUM [T OKPY>KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKd ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTU4eCKOM HayKdh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmnoB €&
pa3BUTUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOECKTHYIO M HCCIEIOBATENbCKYIO ACSTEIbHOCTD
WHJMBUIYaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUsAMU, YHUBEPCATbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  VYuusepcanvnvie  nosznasamenvmuvie  Oeiicmeus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

ba3oBble jjoruyeckue aeiicTBUA:

e BBISBISITH UM XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHIECKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeseNicHUs]  TOHITHA, YCTaHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJaccu(uKanuy, OCHOBaHUS JUisi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
POBOJUMOTO aHAIIN3a;

e BOCHPHHHMATh, (GOPMYJIUPOBATH ¥  TPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE W OTpULIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBopeursi B (haKTaxX, JAHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX,
npeayiaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;



e JieJaTh BBIBOJBI C HCIOJb30BAHUEM 3AaKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAJIOTUU;

e TMPOBOIUTH CaMOCTOSITENIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHUNA (MIPsIMBbIE U OT MPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pemnieHUs ydyeOHOW 3ajauM (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hawmboyiee MOAXOASIIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUNA WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHAaBIWBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

* MPOBOJUTH CaMOCTOSITEIILHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4ecKOoro
0o0BbEeKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMU, SIBICHUSAMH, TIPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

e TMPOTHO3WPOBATH BO3MOXKHOE pPAa3BUTHE TMpOIECcCa, a TaKkKe BBIABUTATh
IPEIOI0KEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

e  BBISBIATH AeUIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BBHIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMUS;

e CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IUUHBIX PopMax,
WTIOCTPUPOBATh TpadUyuecKy;

e OLICHUBATH HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKamueHwle Oelicmsus, 00ecneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOLLEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs



B YCTHBIX U IIMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUA M0 XOAYy PEIICHUSA
3aJ1a4¥, KOMMEHTUPOBAThH OJIYUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOM TEMBI,
npo0JIeMbl, pelraeMoi 3a/1auu, BHICKa3bIBATh HJIEH, HAIICJIEHHBIE HA TIOUCK
pELIEHUs; CONOCTABIATH CBOM CYXKICHMS C CYXACHUSIMHU JPYyIruX
YYaCTHUKOB JHayiora, OOHApY>KMBAaTh Pa3iMuMe U CXOJICTBO IMO3MIIMM; B
KOppEKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YJbTAaThl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA; CAMOCTOSITENIHO BEIOMPATh (JOpMAT BHICTYIUICHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTAlM1 U 0OCOOCHHOCTEHN ayAUTOPUH.

CoTpyanun4ecTBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUIYAJTbHON
paboThl MpU pEeHIeHUH Y4eOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JeSTeNIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MpPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JEHCTBHUS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOIYKT IO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vnusepcanvuvie pecynamuegnuie oeticmaus, obecneyugarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHU 3a/1a41, BEIOUPATh CIIOCO0 peIieHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIb:

BJaJeTh HaBBIKAMHM TIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEpLIAEMBIX JIEUCTBUU U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIlecca U pe3yibTaTa
peleHns MaTEMaTUIECKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEId M YCIOBUSIM, OOBACHSTH
IIPUYUHBI JTOCTHKEHHS WIM HEJNOCTHKEHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAMUTh OIMHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDHI
10 KIIACC

OnepupoBath MOHATUAMM: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeEHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHIATUSAMU: NMAPATIIETBHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUSMH: ABYTPaHHBIM YroJi, TpaHU JBYI'PAHHOIO YIJa,
pedpo ABYTPaHHOTO yTIila; JUHEHHBIM Yroyl JBYIpPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOT'O yrJa.

OnepupoBaTh MNOHATUSAMM: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, IPABUJIbHBII MHOTOI'PaHHUK.

Pacnio3naBaTh OCHOBHbBIE BHUIBl MHOTOIPAHHHUKOB (MMHpaMUja; MpHU3Ma,
IPsIMOYTOJIbHBIN NapaJiIesienuIe, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS IS
KJaccUpUKauy (BBIMYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeIICIUIIE b ).

OnepupoBaTh MOHATUAMHU: CEKYIIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBICHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOIb3Ys METO/] CJIEIOB.

Crpouth ceyeHHUs MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIOJHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJAEHUE TEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
aIropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHUYECKHE METOJbl IPH PELIECHUU
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a/lay Ha BBIYUCIIEHHUE PACCTOSHUN MEXIy IBYMs
TOYKAMM, OT TOYKM JO TMpPsAMOHM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPIMBIMHU.

Pemate 3a1aun Ha HaXOKJAEHUE TEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Hin
QIrOpuTMaM, TMPUMEHSS HW3BECTHHIC AHAJIUTUYECKHE METOAbl MNpPHU PEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKUX 3a/Jad Ha  BBIYUCIEHUE YIJIOB  MEXAY
CKPEIMBAOIIMMUCA HPSIMBIMH, MEXIy MNPSIMOHM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruucnate 00bEMBI U TIJIOMIAAM OBEPXHOCTEM MHOIOTPaHHUKOB (TIpHU3Ma,
IUpaMU/Ia) C IpUMEHEeHHEM (HOPMYIT; BEIUKUCIISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
OBEPXHOCTEHN, 00bEMaMU NOTOOHBIX MHOTOTPAaHHHUKOB.



OnepupoBarh NOHATUAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTEXax U
pUCYHKaX.

[TpumensTh reomeTprudeckue (hakThl Ui pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEATNOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOU (hopme.

[IprMensaTs mpocCTEHIINE NOpPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHHMKAILIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTE NpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B NPUPOAEC U
YKW3HU, PACTIO3HABATh NIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallUd W IIPUMEHATb HW3YYEHHBIC IIOHATHS B MPOLECCE IIOUCKA pPEIICHUs
MaTeMaTH4ecKu Cc(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha s3bIKE TIE€OMETPHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpPEM, anmnapara anreOpbl; permaTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DiIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3iesioB u Kontposusie | TIpakTaaeckme (uu¢posbIe)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bub6muoreka [IOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbI€ M TUIOCKOCTH B
) MIPOCTPAHCTBE. 12 1 bubnuorexa [JOK
ITapanneabHOCTD NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneH UKy ISIPHOCTD 12 bubmuorexa [IOK
NPSAMBIX U ITIOCKOCTEH https://m.edsoo.ru/1¢209¢e37
4 VYTibl MEXAY OPSIMBIMU U 10 ) bub6nuoreka [IOK
IUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6mmorekxa [IOK
M 11 1
> HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 06 9 1
DEMEI MHOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHueE: ceyeHus, 4 1 bubnuorexa LIOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

[10 ITIPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

aKCHOMBI CTEPEOMETPUU U

10 KJIACC
KosmuecTBo yacos DIeKTPOHHbIE
Ne aTra ndposbie
Tema ypoka Kontpoasubie | IlpakTtudyeckue A uupp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
OCHOBHBIE TOHITHSA
CTEPEOMETPHUU: TOUKA, TIpsiMas,
IJIOCKOCTh, TPOCTPAHCTBO.
| [IpaBuna nzobpaxeHus Ha 1 bubmmoreka [JOK
PHUCYHKAaX: HU300pakeHUS https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapasuieIbHbIX
NPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekaronyecs
2 IUIOCKOCTH, IIepeCceKaloIIuecs 1 bubnmorera [IOK
- T1ep https://m.edsoo0.ru/2d8a9¢99
npsiMas U MI0CKOCTh
[TonsiTus: nepecekarommecs
bu6mmorexa [IOK
3 IJIOCKOCTH, TMEPECEKAIOLINECS 1
https://m.edsoo.ru/db685e73
npsiMasi ¥ TIOCKOCTh
ITonsarue 00 akCHOMATHYECKOM
4 MMOCTPOEHUH CTEPEOMETPUU: | bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccSc4fe
CIIEICTBUS U3 HUX
Tlonsarue 00 akCHOMATHYECKOM
bu6nuoreka [JOK
5 IIOCTPOEHUU CTEPEOMETPUHU: 1

https://m.edsoo.ru/239¢8cb4
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CJIICACTBHA U3 HUX

[Tonsatue 06 akcHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:

bubmuoreka [JOK

6 aKCUOMBI CTEPEOMETPUH U https://m.eds00.ru/65¢6b106
CJIEICTBUS U3 HUX
[TonsTHE 06 aKCHOMATHYECKOM

7 IIOCTPOEHUH CTEPEOMETPUU: bubnnorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUX
3HaKOMCTBO C
MHOTOI'paHHUKAMHU,

8 M300pakeHre MHOTOTPaHHUKOB bubmmorexa [TOK

https://m.edsoo.ru/a63959ed

Ha pUCYHKax, Ha
MPOEKIIMOHHBIX YEPTEkKaX.
HavanbHble cBeneHus o kyoe u

9 UpaMuze, UX Pa3BEPTKU U bubnumoreka [IOK
moaenu. CeueHnus https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HavanbHble cBenieHus o kyoe u

10 MUpaMuJie, UX Pa3BEPTKU U bubanorexa [HOK
mogaenu. Ceuenus https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
BzaumHoe pacnionoxenue
NPSIMBIX B IPOCTPAHCTBE:

11 nepeceKaromnmecs, bubmorexa LOK

https://m.edsoo.ru/1a2520f6

napajiesibHbIe U
CKpELIUBAOIIHNECS MPSIMbIE

12 [TapamienbHOCTh NPSIMBIX U bubnuorexa [JOK

IUIOCKOCTEH B IIPpOCTPAHCTBC:

https://m.edsoo.ru/93ad36b3
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MapajiyIeIbHbIE IPSAMbBIEC B
MIPOCTPAHCTBE; NapaIEIIbHOCTh
TPEX MPSIMBIX

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

Bbubnuoreka [JOK

13 [TapamiensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYrael ¢ cOoHanpaBJIE€HHBIMU bubnmnorexa [JOK
CTOpPOHAMH https://m.edso0.ru/914071b9
15 Yron Mexay npsiMbIMU B bubmmorexa [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuorexa [JOK
NPOCTPAHCTBE https://m.edso0o.ru/2935a9a0
17 [TapaienbHOCTD IIIOCKOCTEM: bub6nuoreka [IOK
napaijIeJIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayyienbHbIX bubmuoreka [JOK
TTOCKOCTEM https://m.edsoo.ru/e504d656
[Ipocreimme
19 MIPOCTPAHCTBEHHbIE (PUTYPHI HA bubnnorexa [JOK
MIJIOCKOCTH: TETPAdIP, KyO, https://m.edsoo.ru/4a28dc02
napajuieiaenunes
. bubnuorexa [JOK
20 Hoctpoerne ceterui https://m.edsoo.ru/1d434d0f
. bubnuorexa [JOK
21 Toctpoerne ceuerHi https://m.edsoo.ru/ec26fesd
KontponbHas paboTa mo Teme
bu6mmoreka [IOK
22 "[IpsiMble ¥ TIIIOCKOCTH B

npoctpanctse. [lapamnensHoCTh

https://m.edsoo.ru/9a0a9e56
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MPSIMBIX U MJI0CKOCTEN"

[leprieH UKy IAPHOCTD NPSMOU
U IJIOCKOCTH:

bubmuoreka [JOK

23
MEPIEHINKYIISIPHBIE TIPSIMBIE B https://m.edsoo.ru/b19f6asd
MIPOCTPAHCTBE
[Ipsimble napaiienbHble U

24 MEPIIEHANKYJISIPHBIE K brbmmorexa [TOK

PHCHAMIYIVP https://m.edsoo.ru/0ac11c95
IJIOCKOCTH
[IpsiMble mapanienbHble U
25 NEePHEHANKYISIPHbBIE K brbmmorexa [OK
PHEHAMIILP https://m.edsoo.ru/ba545966
MJIOCKOCTH

%6 [Ipu3Hak nepneHaAuKyISIPHOCTH bubnnorexa [JOK
MPAMON U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIpHOCTH bub6nuoreka [IOK
MPSAMON U TUIOCKOCTH https://m.edsoo.ru/79165d15

78 Teopema o npsimoit bubmuoreka [JOK
MEPIICHIUKYIISIPHOU TUIOCKOCTH https://m.edsoo0.ru/635¢5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYIISIPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamoi bub6nmorexa [IOK
MEPIEHANKYIISPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyIsIp U HAKJIOHHBIE:

31 paccTOsHUE OT TOYKH 10 bubanorexa [JOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/33¢477d3
IPSIMOM 0 IIJIOCKOCTH
[lepnieHauKyIsIp ¥ HAKIIOHHBIE:

P P bu6mmoreka [IOK

32 paccTosiHue OT TOUYKHU 10

IINIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/66fefadd
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PSIMOM A0 MIIOCKOCTH

[leprienAUKYISIp M HAKJIOHHBIE:

PaCCTOSAHUC OT TOYKHU OO

bubmuoreka [JOK

33
TUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
MIPSIMOM A0 MJIOCKOCTH.

[lepnieHauKyIsip U HAKJIOHHBIE!

34 paccrosiHue OT TOYKHU 10 bubnumoreka [IOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 TUIOCKOCTH.

35 Teopema o Tpéx bubmmorexa [JOK
HEPHEHINKYIIpax https://m.edsoo.ru/52188a7d

16 Teopema o Tpéx bubnnorexa [JOK
NEPIEHANKYIIIpax https://m.edsoo.ru/e4972cdc

37 Teopema o Tpéx bub6nuoreka [IOK
NEPIEHANKYJIIIpax https://m.edsoo.1ru/9f246736

13 VYrbl B IPOCTPAHCTBE: Yol bubmuoreka [JOK
MEXIY MPSMOH U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

19 JIByrpaHHBIN yroJ1, TUHEHHBII bubnnorexa [JOK
YroJl IBYyIrPaHHOI0 yria https://m.edsoo.ru/5fa0b3ce

40 JIByrpaHHBIN yroJi, TUHEHHBII bub6nmorexa [IOK
YIroJjI AByIPaHHOI'0 yIja https://m.edsoo.ru/c7¢c777ed
[lepnieHaUKyYASIPHOCTD

A1 MJIOCKOCTEH: MPU3HAK bubanorexa [JOK
MEPIEHIUKYIIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[lepnieH UKy ISIPHOCTD

prietiA vy P bu6mmoreka [IOK
42 MJIOCKOCTEH: IPU3HAK

MNEPNCHAUKYIIAPHOCTU ABYX

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

mockoctei. [IpsamoyronabHbIi
napasuiesnenumne.

[leprieH UKy IAPHOCTD
IJIOCKOCTEW: MPU3HAK

bu6nuoreka [JOK

43 NEPIEHANKYIAPHOCTU ABYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
KonrtponbHast pabora o tTemam

44 "IlepneHAUKYISIPHOCTD MPSIMBIX bubnuoreka [IOK
U Tuiockocten" u "Yriasl Mex Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSAMH"

[ToHATHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE U E§6£;;T:§si(l>l$gd24e873
HEBBITYKJIbIE MHOTOTPaHHHKH; .
pa3BEPTKAa MHOIOTPAaHHUKA
[Ipu3ma: n-yronpHas npusma,

T'paHU ¥ OCHOBAHUS IIPU3MBI,

46 IIpsiMasi U HaKJIOHHAs IIPU3MBI; E§6£;;T:§sigﬁ/ll§4ad63ad
OOKOBas ¥ TIOJTHAS TIOBEPXHOCTh PR '

TIPU3MBI
[Tapamnenenunen,

47 MPSIMOYTOJIbHBIN bub6nuoreka [IOK
napaijIeJICIUIIE] U €ro https://m.edsoo.ru/8a7be683
CBOMCTBA
IInomanes OOKOBOI
MOBEPXHOCTHU U MOJIHOU

48 MIOBEPXHOCTHU IIPSIMON IPU3MBI, bubmorexa HOK

IJIouIaJbp OCHOBAHUM, TEOpEMA
0 OOKOBOI TOBEPXHOCTHU

https://m.edsoo.ru/37d84157
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MPSAIMOM IPU3MBI

49

[Mupamupa: n-yromapHast
MUpaMu/ia, TPaHU U OCHOBaHHE
NUpaMU/Ibl; OOKOBas M MOJIHAS
MOBEPXHOCTh TUPAMHU/IBI;
MIpaBUJIbHAS U yCCUEHHAS
nupamuga

bu6nuoreka [JOK
https://m.edsoo.ru/fblcd0as

50

ITnomans 0OKOBOM
MOBEPXHOCTH U TIOBEPXHOCTH
MIPABWIBHOHN MHPaMUJIBI,
Teopema O TIoMmAIu OOKOBOM
TMOBEPXHOCTH YCEUEHHOM
TUPaMUIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/5603e30b

51

[IpaBusbHBIE MHOTOTPAHHUKH:
MIOHSTHE MPaBUIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS
MIpU3Ma U paBUIIbHAS
NMpaMK/Ia; paBUIIbHAS
TpEeyTroJibHas MUpaMua u
NIPaBUIIBHBIN TeTpasap; Kyo

bubmmorexa [IOK
https://m.edso00.ru/074c8865

52

[IpencraBienre o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAIP.

bu6mmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

53

CumMMeTpust B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEILHO
TOYKH, MPSIMOM, TIIOCKOCTH.
ONEeMEHTBI CUMMETPHUU B
NUpaMujax,
napasuleJenunen1ax,

bu6mmorexa [IOK
https://m.edsoo.ru/b9e777d9
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IIpaBHUJIbHBIX MHOTOI'paHHUKax

Brrunciaenue 31€eMEHTOB

54 MHOTOTPaHHHUKOB: p&Opa bubmmorexa [TOK
P - bebpa, https://m.edsoo.ru/6cdbecef
JIMAroOHaJ!, YTJIbl
55 KonTponbHas pabota no teme bubmuorexka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
56 IT 6 00
OHATHE Ob 0DBEME https://m.edsoo.ru/7ad0020b
06BEM pu3mbl. OO0BeM
57 MPSIMOYTOJIBHOTO bubmorexa HOK
pAMOY https://m.edsoo.ru/482d3f51
napajuiejenumnesa.
b K
58 O0BEM TIPSIMON TPU3MBI nommorexa O
https://m.edsoo.ru/1e053890
b K
59 O0BEM IPU3MBI nommorexa O
https://m.eds00.1u/79853608
bu6mmorexa [JOK
60 &
OGbEM nupai b https://m.edsoo.ru/fA7dfefd
bu6nmoreka [JOK
1 "
6 OOBEM mpami ! https://m.eds00.ru/79¢10312
N bubmuoreka [JOK
62 06
DEM TIHPAMIAB! https://m.edsoo.ru/2faadc3f
63 Pemenue 3a1au Ha 00beM bubmuoreka [JOK
MHOTOTPaHHUKOB. https://m.edsoo.ru/235171b3
64 KonTponbHas pabota no teme bubmuorexa [JOK
"OOBbEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IIEHNE
. bubnuorexa [JOK
65 cHUCTeMaTU3alus 3HaHH.

[Toctpoenue ceuenuii B

https://m.edsoo.ru/098bedad
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MHOTI'OIrpaHHUKE

[ToBTopenue, 06001IeHNE
CcUCTEMaTU3aLus 3HAHUMN.
Brruucnenue paccTosHUMN:

66 MEX/y ABYMS TOUYKaMHU, OT 1 bubmmorexa [IOK
. https://m.edsoo.ru/f7792ba9
TOYKH J0 MPSIMOH, OT TOYKH J10
IJTOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU
bu6mmorexa [IOK
67 | Mrorosas koutposbHas padora ! https:/m.eds00.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE
CHCTEMaTH3alKsl 3HAHHUH.
Brrunciienue yrioB: MexIy
68 CKpEIIMBAIOIIUMHUCS TPSIMBIMH, 1 bubmorexa LOK
. https://m.edso00.1u/56765e8b
MEXAY NPSMOM U TNIOCKOCTHIO,
JBYT'PaHHBIX YIJIOB, YTJIOB
MEXY IIOCKOCTAMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeIMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, pAMasi, INIOCKOCTh
75 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
‘ reOMEeTPUYECKUX 3a/1a4
73 OrnepupoBaTh MOHATUSIMHU: MNAPAJIICIBHOCTh W MEPIECHAUKYJISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccuduimposaTs B3aMMHOE PacIioIOKEeHHE MPSMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh NOHATUSAMU: IBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTJa,
7.5 pebpo BYrpaHHOTO YyIJia, JIMHEWHBIH YTroJ JBYTPAHHOTO YIJIa,
rpajlycHasi Mepa JABYTPaHHOTO yIJia
OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKJIbII
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTPaHHHKA, MPaBUIIBHBIN
MHOT'OTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BU/bl MHOTOIPAHHUKOB (MMpamuaa, mpu3Ma,
‘ MPSIMOYTOJIBHBIN TTapajuiesenumnes, Kyo)
KrnaccupunmpoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBaHUS IS
. kinaccupukauuyu  (BBIMYKJIbIE U HEBBITYKJIblE  MHOTOTPaHHUKH,
. MpaBUJIbHbIE MHOTOTPAHHUKH, TMPAMbIE M HAKIOHHBIE MPHU3MBI,
napasuieNenune/ibl)
79 OnepupoBaTb  HOHSTHUIMH: CeKyllas  IUIOCKOCTb,  CEUeHHUe
' MHOTOIPAaHHUKOB
710 OOBSICHIATh MPUHIUIBI TOCTPOSHUS CEYCHUNW MHOTOTPAHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

CTpOI/ITL CCUYCHUA MHOTOTpaHHHMKOB METOJAOM CJICAOB, BBINIOJIHATH




(BBIHOCHBIE) MJIOCKHE YEpPTEXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarn 3ala4¥ Ha HaXOXJACHUC I'COMCTPUICCKUX BEJIIUNYHH I10 06pa3uaM
HJIN aJirOpUTMaM, NPUMCHAA W3BCCTHBIC AHAJIMTHYCCKUC MCTOABI IIPHU
PCUICHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3alda4 Ha BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUYKaMM, OT TOUKHU OO HpHMOﬁ, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCHIUBAOIHUMUCS ITPAMBIMUA

7.13

Pemiate 3aaun Ha HaX0X/I€HHE T€OMETPUUYECKUX BEJTMUMH 0 00pa3Lam
WM AJITOPUTMAaM, IIPUMEHS W3BECTHBIC AHAIIMTUYECKHE METOMbI IIPU
pELICHUHU CTAHAAPTHBIX MaTeMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE YIIIOB
MEXIY CKPELIMBAIOIMMUCS NPAMBIMH, MEXAY IPSIMOU U INIOCKOCTHIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Beruucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpusma, mnHpamMuga) C OpUMEHEHHEeM  (HOpMyJ,  BBIYUCISTH
COOTHONIEHUS MEXKTy TIJIOMIAIMU IIOBEPXHOCTEH, 00bEMaMU TOTOOHBIX

MHOT'OTrpaHHUKOB

7.15

OHCpI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE, LHECHTP, OCh U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, npeobpa3oBbIBaTh M MHTEPHPETUPOBATH MHPOPMAIUIO O
POCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpPEJCTaBICHHYIO Ha

YepTekax U pUCYHKax

7.17

[TpumeHsTh reoMeTpudecKkre (HaKThl A1 PEHICHUST CTEPEOMETPUIECKUX
3a/1a4, MPEANOIararluX HECKOJIbKO IIaroB pPELIEHUs, €CIU YCIOBUS

MIPUMCHCHUS 33JIaHbI B SIBHOU (hopMe

7.18

IIpuMeHATH mpocTeHIIne IPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBbl IIPH PEUICHUH CTEPEOMETPUUYECKUX

3aga4

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLE U

KN3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB 'COMETPHUHN B UCKYCCTBEC

7.20

IIpuMeHATh TMONy4YEHHBbIE 3HAHWA Ha IMPAaKTUKE: aHAJIU3UPOBAaTh
peanbHble CUTyallUd U INPUMEHATh HU3YYEHHBIE IOHATHUS B IPOLECCE
MOKMCKAa pEeIIeHUs] MaTeMaTH4ecKH C(HOPMYJIUPOBAHHON MPOOIEMBI,
MOZEJIMPOBATh peabHbIe CUTYALMH Ha SA3BbIKE T€OMETPUU, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIEIH C HUCIIOIB30BAHUEM N€OMETPUUECKUX MOHATUH U

TCOPCM, allapara ajr e6pBI, peuiaTh NPaKTUICCKUEC 3a/la4r, CBA3AHHBIC




C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYHNH

INPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUSA

10 KUIIACC

Koxa

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHoBHbIE TOHATHSI cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00 aKCMOMATHYECKOM TIOCTPOCHHUU  CTEPEOMETPUH:  AKCHOMBI

CTEPCOMETPHH U CICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHHe NpsAMBIX B NIPOCTPAHCTBE:  IE€pPECEKAIoLIUecs,
napajulejibHble M CKpemuBaromuecs npsaMble. [lapamnensHocTs NOpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapauieibHble NpsSMble B IPOCTPAHCTBE,
NapajIeIbBHOCTh TPEX NPSMBIX, NApaUIEIbHOCTh MPSIMOW M IUIOCKOCTH. YTJBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YroJll MEXIy MpsIMbIMU B TMPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEW: — @apajulelbHble  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX MiIockocted. Ilpocreiimme mpocTpaHCTBEHHblE (UIYphl Ha

IIOCKOCTH: TCTPpAdIP, Ky6, HapaJuIeJICIuUIIC K, HIOCTPOCHHUC Ce4YeHMI

7.3

[lepneHIUKyYISIPHOCTh HPSIMOM M IUIOCKOCTH: IEPHEHAUKYJISPHBIE MpsMbIE B
IIPOCTPAHCTBE, MPsAMBIE MAPAJUICIBHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHIUKYISAPHOCTH MpPSIMOW M IUIOCKOCTH, TeopemMa O NpAMOH
NEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJ MEXAY IPSAMON U
IUIOCKOCTBIO,  JBYTPaHHBIA  yroJl, JIMHEWHBIM Yrojl JBYTPaHHOIO  yIJa.
[IeprieHaAUKYISAp U HAKJIIOHHBIE: PACCTOSHAE OT TOYKHU JO IIJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 10 IIIOCKOCTH, MPOEKLUs (PUrypbl Ha IIIOCKOCTh. [leprnenauKyIsipHOCTh
IJIOCKOCTEH: NMPU3HAK IEPIEHIUKYJIPHOCTU JIBYX IUIOCKOCTeH. Teopema o Tpéx

HEePIeHINKYIIpax

7.4

[loHATHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHUKA, BBIMYKIIBIE U
HEBBIMYKJIbIE MHOTOI'PaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: n-yroabHas
IIpU3Ma, TPaHU U OCHOBAHMs MPHU3MBI, IpsMas U HAKJIOHHAS NPU3MbI, OOKOBas U

TIOJIHAS IIOBEPXHOCTh IIPU3MBL. [Tapamienenunen, IIPSAMOYTOJIBHBIN




napajuienenunes U ero cporcrsa. Ilupamupa: n-yronpHas nupamMuaa, TpaHd U
OCHOBaHHE MHPaMH/JIbl, OOKOBAs U MOJHAS TOBEPXHOCTh MUPAMU/IbI, IPABUIbHASA U
yceu€HHas mNupamMuaa. OJeMEHTbl MNpu3Mbl M nUpaMuibl. [IpaBusbHbIE
MHOTOTPaHHHUKU: TOHATUE NPAaBUIBHOIO MHOIOTPAHHMKA, IIPABWIbHAS MPU3MA U
NIpaBUJIbHAs IHpaMUJa, NPAaBWIbHAS TPEyrojbHAs NUpamMuga W IPaBHUIbHBIN
TeTpa’p, KyO. IIperncraBieHue O NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’Jp,

nonexadap u ukocasapyrue CedeHust Ipu3Mbl U TUPAMHUJIBI

7.5

CI/IMMeTpI/IH B INPOCTpaHCTBE: CHMMCTPUA OTHOCUTCIBHO TOYKH, HpﬂMOﬁ,
IIJTTOCKOCTH. OJIEeMEHTBI CUMMCTPHU B ImupamMujiax, napauiCiCuicaax,

IIpaBHUJIbHBIX MHOTOI'paHHUKax

7.6

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
OOKOBOH TOBEPXHOCTHM M IIOJHOM TOBEPXHOCTH MPSIMOM MpHU3MBI, IJIOLIA]Ib
OCHOBAHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSAMOH npu3Mbl. [omans 60xoBoit
MIOBEPXHOCTH M IIOBEPXHOCTH IPABWJIBHOM MNUPAMMIBI, TEOpeMa O IUIOIIALU

yceuénHoit nupamuabl. [lorsarue 06 06béme. O6BEM nmupaMuIbl, IPU3MBI

7.7

[Momo6upie Tema B  mpocTpaHcTBe. COOTHOMICHHS MEXKIY IUIOIIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILIEI'O OBPA3OBAHUS

Kon

IIpoBepsiemble TpeGOBaHHUS K MPeAMETHBIM pe3yJbTaTaM

NPOBEpPsieMOro | OCBOEHMSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero
TpeOoBaHus o0mero odpasoBanus

Brnanenue meromaMu OKa3aTeibCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GopMysIMpoBaTh U ONEPUPOBATH MOHATHUAMU: OIpEICNICHHE,
aKCMoMa, TeopeMa, CIICJICTBHE, CBOWCTBO, MPH3HAK, JTOKA3aTEIbCTBO,
paBHOCUIIbHBIE (bopMyIHPOBKH; [PUMEHATD UX; yMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEPIXKICHUE,
IIPUBOJUTH IMPUMEPbl M KOHTPIPUMEPHI, UCIOIL30BAaTh METOJ
MaTeMaTUYeCKON MHIYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYKICHHUS
npu pCHICHUN 3ajJa4, OLCHHUBAaThH JIOTUYCCKYIO MMPpaBHUIILHOCTDb

pacCyAeHU; yMEHHE ONEepUpOBaTh IMOHATHSAMHU: MHOXECTBO,




IIOAMHOXXECTBO, OI€paliuu HaJd MHOXKCCTBaAMH; YMCHHUEC HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Ui OINUCAaHUS  pealbHBIX
IIpoOLECCCOB U SIBJICHUU U IIpu pCUICHUHA 3ajJiad, B TOM YHUCJIC U3 JPYTHUX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, NHKJI, TIpad HA IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMUCHIBATH Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCTIOIB30BATh rpadbl MpH

pelieHuu 3aaa4y

YMeHue onepupoBarh MOHATUSIMU: HATypajJbHOE YMCIIO, LIEJI0E YHUCIIO,
CTEIIEHb C LIEJIBIM II0Ka3aTeNIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTETIEHb
C pauMOHAJbHBIM IIOKAa3aTEJIEM, CTENEHb C JCHCTBUTEIbHBIM
nokaszareneM, JorapupMm 4yMmciaa, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJILHOIO 4YHCJA, OCTAaTOK IO MOYJI0, PALUOHAIBHOE YHCIIO,
UppallMOHATIBHOE  YHUCJIO, MHOXECTBA  HATypaJbHBIX,  LEJBIX,
palMOHAIbHBIX, JEHCTBUTENIbHBIX 4YHCEN; YMEHHME HCII0JIb30BaTh
MIPU3HAKK JIETUMOCTH, HAUMEHbIINH OOIIMIA AETUTENh U HaUMEHbIIee
obmee kpaTHOe, anroput™ EBKiMIa npu pemeHny 3a1ad; 3HaKOMCTBO
C pPAa3IUYHBIMHU TO3UIMOHHBIMU CHUCTEMaMH CUHCIIEHUS; yMEHHe
BBINIOJIHATH BBIYUCIIEHNE 3HAYEHUHM U MPpeoOpa3oBaHus BhIpAXEHUI cO
CTENEeHsAMH U Jorapudmamu, npeodpa3zoBaHus APOOHO-PALIMOHATBHBIX
BBIPKEHUI; YMEHHUE ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apupmeTnyeckass ~ Oporpeccusi,  IeoMeTpuueckas  Iporpeccus,
O0eckoHeuHO yObIBaromiasi TeoMeTpUYecKas MPOrpeccHs; YyMEHHe
3aJaBaTh  IOCJIEAOBAaTENbHOCTH, B TOM YHCIE€ C  IOMOILBIO
PEKYppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHPOBATH  MOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJb U
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aIHCH KOMIUIEKCHBIX YUCEI
(reomeTpuyeckas, TPUTOHOMETpUYEcKas W aiureOpandeckas); yMeThb
MIPOU3BOIUTH apUPMETHUECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  NPUMEPbl  HUCIOJIb30BAHHUSA  KOMIUIEKCHBIX  YHCEl;
OIEpUpPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenesnuTeNlb

MaTpHIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh NOHATUSMU: pallMOHATIbHbIC, UpPAIlOHATIbHbIE,
MOKa3aTeIbHbIe, CTETICHHBIE, Torapu(pMUIECKue, TPUTOHOMETPUIECKUE
ypaBHEHHMsI M HEPAaBEHCTBA, WX CHUCTEMbl; YMEHHUE OIEepUPOBATH
MOHITHSIMH: TOXIECTBO, TOXIECTBEHHOE NMPEoOpa30oBaHKe, ypaBHEHHE,

HEpaBEHCTBO, CHUCTEMa YpaBHEHHWHW U HEPABEHCTB, PABHOCUJIBLHOCTh




YpPaBHEHHW, HEPAaBEHCTB W CHUCTEM; YMEHUE pElIaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IIPUEMOB; peLIaTh
YpaBHEHHsl, HEPABEHCTBA M CHUCTEMBI C I1apaMeTpPOM; IPUMEHATH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI JUIs PELICHUS MAaTEMaTUYECKUX

3aJ1a4 U 3aJ1a4 U3 pazIu4HbIX 00JacTell HayKu U peaibHON )KU3HU

YMeHne omnepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIHH,
NEPUOANYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (QYHKIIMU, HAUOOJIbIIIee ¥ HAUMEHbIIIee 3HAYCHUS
GYHKIMM Ha TIPOMEXKYTKE, HENpepblBHAs (QYHKIHS, aCHMIITOTHI
rpadpuka (yHKOHH, TepBas H BTOpas MPOW3BOAHAS (DYHKIHH,
reOMETPUYECKUI U PU3MYECKUI CMBICI TPOM3BOIHOM, IEpBOOOpa3Hasi,
OTIpeNIeNIEHHBIA WHTETpajl; yMEHHWE HAXOAWUTh ACHUMITOTHI Tpaduka
(GYHKIMH; yMEHHE BBIYHMCIATH IPOU3BOTHBIE CYMMBI, TIPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIUHN (PYHKIWH, HAXOAUTh ypaBHEHHE KacaTeIbHON
K TpaduKy QYHKIUH; YMEHHE HaXOIUTh IMPOU3BOIHBIC AIEMEHTapHBIX
(GYHKIMHA; YMEHHE HCIOJIBb30BAaTh IMPOWU3BOAHYIO JUIS HCCIEOBAHUS
(bYHKIMA, HAXOUTh HAaHOOJbIINE ¥ HANMEHbBIINE 3HAYCHUS (DYHKIIHIA;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara
MaTeMaTH4ecKOro aHaIN3a; IPUMEHSTh IPOU3BOAHYIO TS HAXOKACHUS
HAWJIy4IIero peIIeHUs] B TNPHUKIATHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMHUYECKUX U PU3MUYECKUX 33/1a49aX; HAXOAUTH IUIOIIAAN U OO BEMBI
¢Gury ¢ momoIup WHTErpajia; NPUBOAUTh MIPUMEPHl MATEMATUYECKOTO

MOJIETTUPOBAHUS C MOMOILBI0 U depeHIINaTbHBIX YpaBHEHU N

YMeHnune omnepupoBaTh MOHATHUAMH: Trpaduk QyHKIUU, oOpaTHas
GbyHKIMA, KOMIO3ULUS (GYHKIMNA, TUHEHHasT (PYHKUIUS, KBaJpaTHIHAS
byuknms, — panuoHadbHas — (QyHKIOUS, — cTeneHHas — (QyHKIHS,
TpUTOHOMETpUYEeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIMM, TOKa3aTenbHass W Jiorapudmudeckas (YyHKIUH; YMEHHE
CTpOUTH TpadUKu U3yUEHHBIX (PYHKIMI, BBIIOIHATH MPeoOpa3oBaHus
rpaduKkoB GyHKIUN, UCTIOIB30BATh TPa(UKHU SISl U3YUEHUS MPOIIECCOB
U 3aBHCHUMOCTEH, IIpU pPeIeHUH 33/1a4 U3 IPYTUX yUeOHBIX MPEeIMETOB
W 3aJa4 W3 pealbHON JKMU3HM; BBIpakaTh (HOpMyJIaMH 3aBUCHUMOCTH
MEX]y BETMYMHAMU; UCTIONB30BaTh CBOMCTBA U Tpauku GyHKIMHA 1s
pelleHrs ypaBHEHU, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; H300paxkaThb
Ha KOOPAWHATHOM INIOCKOCTH MHOXKECTBA PCIICHUNM ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM




YMeHue pemiath TEKCTOBBIE 3a/layl Pa3HbIX TUIOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, JOJIH U YaCTH, Ha IBUKEHHE, pabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3a]Ja4i U3 00J1aCTH YIIPABJICHUS IUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHUCTEMBI II0 YCJIOBHIO 3a/1a4M, UCCIIECNOBATh IOJyYCHHOE PEIICHUE U
OLIEHUBATh MPaBIONOJ00HOCTh PE3yJIbTATOB; YMEHHE MOJIEIUPOBAThH
peanbHble CUTyaluy Ha S3bIKE MATEMAaTHKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUS, HEPABCHCTBA M HUX CHUCTEMbl [0 YCIOBUIO 3aJayy,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENIH C MCIONb30BAHMEM arrapara

asireOpbl, UHTEPIPETUPOBATH MOJYUYEHHBIH pe3ybTaT

YMeHue onepupoBaTh IMOHATHUSMHU: cpefHee apudMeTHUecKoe,
MeraHa, HauOoJblllee U HauMEHblIee 3HAaUeHUsI, pa3Max, JUclepcus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE H3BIEKaTh,
WHTEPIPETHPOBATh MH(OPMAINIO, NMPEJCTABICHHYIO B TaONMIaX, Ha
auarpammax, rpadukax, OTpa)xaronlyro CBONCTBA pealbHbBIX MPOLIECCOB
U SBJIEHUH; NPEICTaBIATh HHQOPMAIMIO C MOMOUIbI Tabmul u
UarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIE C
NpUMEHEHHEM TpauyecKuX METONOB W DSJEKTPOHHBIX CPEJNCTB;
rpaduyecKkd HcCCIeIoBaTh COBMECTHBIE HAONIOACHHUS C TOMOIIBIO

JyarpaMM pacCEeUBaHUs U JIMHEWHOW perpeccun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOSTHOCTH CIIy4allHOrO COOBITHSA; YMEHHE BBIUUCIIATH
BEPOSATHOCTh C HCIOJIb30BaHUEM TpapHUUECKUX METOJOB; MPUMEHSTH
(GopMyJIBl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (pOpMyIly MOITHON
BEpOsATHOCTH, (opmyny bepHymin, komOuHATOpHBIE (aKTHl U
(GopMyJBl; OLIEHMBAaTh BEPOSATHOCTH PpEANbHBIX COOBITUH; yMEHHe
ONEpUpPOBaTh MOHATUSAMM: ClydyallHas BEJIMYMHA, pACIpENEICHHUE
BEPOATHOCTEH, MaTEMaTHIECKOE OKUIAHNE, TUCTIEPCUS U CTAHIaPTHOE
OTKJIOHEHHE CIly4yailHOH BeIMYUHBI, (YHKIHUU paclpeneieHuss u
IUDIOTHOCTH ~ PaBHOMEPHOIO,  IIOKA3aTeJIbHOTO M  HOPMAJBHOTO
pacnpeneleHnii; yMEHHE MCHOJIb30BaTh CBOWMCTBA  M3YUYEHHBIX
pacnpeneNeHnui Usl peIeHus 3a/1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OONBLIMX YHUCENl, METOJbl BHIOOPOUYHBIX HCCIICAOBAHUI; yMEHHE
IPUBOAUTh IPUMEPHl MPOSABICHHUA 3aKOHAa OOJIBIIMX YHCENI B
OPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEPHPOBATH

IMOHATUAMMU: COUCTAHHUC, ICPECTaAaHOBKA, YHCIIO COquaHHfI, YHUCJIIO




nepecTaHoBok; OuHOM HblOoTOHA; yMEHHE TPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCcyKIeHUs Ul pEIIeHUs 3a7ay; OLIEHUBATh BEPOSITHOCTU
peabHbIX  COOBITUH; COCTaBISATH BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTb NOHATHUSAMHU: TOYKA, IpsiMas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIJa, IUIOCKUHA Yrod,
JIBYTPaHHBIA yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSMBIE,
NapajuieIbHOCTh U NEPIEHIUKYISIPHOCTD IPAMBIX M IUIOCKOCTEH, Yros
MEXy NPSMBIMH, YTOJI MEXIY NPSAMOM U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J10 TJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PAcCTOSHUE MEXKIY IUIOCKOCTSIMM; YMEHME HCIIOJIb30BaTh
NpU PELICHUH 3a7ad M3ydeHHbIE (PAKTBI M TEOPEMBbI IUIAHUMETPHU;
YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIET0 MUPA; CTPOUTH
MaTEeMaTHYECKUE MOJEIU C IOMOUIbI0 I'€OMETPUYECKUX MOHATUH U

BCJIMYHMH, pCIIAaTb CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3aJa4YH

10

YMeHne onepupoBaTh MOHATHIMHU: TUIOMAAb GUTYpBI, 00BEM UTYPHI,
MHOTOTPaHHUK, IPaBUIHHBI MHOTOTPAaHHUK, CCYSHUE MHOTOTPAaHHUKA,
KyO, mapajiesnenurnesn, npu3Ma, napamuaa, Gurypa u moBepXHOCTb
BpalICHUs, IUINHJIP, KOHYC, Iap, cdepa, miomanab chepsl, MIomaIh
MOBEPXHOCTH TMUPAMUJbI, TIPU3MBI, KOHYycCa, IWINHApPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TIapaJuIeNienuneia, THpaMUbl, TPU3MBI, MHIUHAPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEYCHUSI KOHYCa W IHITUHIIPA,
napajuieNlbHbIe OCH WM OCHOBAaHUWIO, CEYCHHE IIapa, IJIOCKOCTh,
Kacaromiasicss chepbl, MUIMHIPA, KOHyCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, U300paxaTh MHOTOTPAHHHUKH, (PUTYPBI i TIOBEPXHOCTH
BpallleHHs, WX CEYCHHUS, B TOM YHUCIIE C TOMOIIbIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPHUMEHATh CBOWCTBA T'€OMETpPHUYECKHX (uryp,
CaMOCTOSITENILHO (OPMYJIPOBATH OIPENEICHUST H3y4aeMbIX QUryp,
BBIIBUTATh THUIOTE3bl O CBOWCTBAaX M MPU3HAKAX TE€OMETPHUYECKHX
¢uryp, 0OOCHOBBIBATh WJIM OIPOBEPraTh HX; yMEHHE IPOBOIUTH
kinaccupukanuo (GUTyp MO pPa3IHMYHBIM TPHU3HAKAM, BBITIOIHSTH

HGO6XOI[I/IMBIG JOIMOJHUTCIIbHBIC ITIOCTPOCHHUA

11

VYMmenne OINICPHUPOBATHL TOHATHUAMU: OBUXCHUEC B TPOCTPAHCTBE,
napajieJbHbII IEPEeHOC, CAMMETPHS Ha TUNIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00MS, TOMOOHBIE (GUTYPHI, yYMEHHUE

pacrno3HaBaTb paBHBIC U HO,Z[O6HBI€ (I)I/II‘prI, B TOM 4HCJIC B IIPUPOIC,




HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh T'COMETPHUSCKAE OTHOIICHUS
MU PEUICHUH 3aJ]a4; HAXOJIUTh F€OMETPHUUYECKHE BEIWYUHBI (IJIMHA,
yroji, IJomaas, 00bEM) TpPH PEIICHUH 3a7ad U3 JAPYTHX Y4eOHBIX
MPEIMETOB U U3 PEANbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUECKUE
BEJUYHHBI (JUTMHA, YTOJ, IUIOMA]b, O0BEM, IUIONIAb IMOBEPXHOCTH),
UCIOJNB3Ysl U3Y4YeHHbIE (HOPMYNIBI U METOABI, B TOM YHCJE: IJIOLIA/lb
MMOBEPXHOCTH TTUPAMHUJIBI, IPU3MBI, KOHYCa, IWIMHIPA, TUIOIMAIbs Chephl;
00BEM Ky0Oa, IPSIMOYTOJIBHOTO MapaieNenuIeaa, TUPaMUIbl, TPU3MBbI,
IWIMHApPA, KOHyCa, Iapa; YMCHHE HAaXOIWTh OTHOIICHHE OO0BEMOB

NOJOOHBIX (puUryp

12

YMeHue  OnepupoBaTh  MOHSATHAMH:  HPSAMOYrOjbHAash  CHUCTEMa
KOOpAUHAT, BCKTOP, KOOPAUHATBI TOYKHU, KOOPAUWHATBI BECKTOpad, CyMMa
BEKTOPOB, MIPOM3BEICHNE BEKTOpA HA YMCIIO, PA3I0KEHUE BEKTOpa IO
0asucy, CKaIsIpHOE INPOM3BEJCHUE, BEKTOPHOE IPOHM3BEICHHE, YTOJl
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaThb  BEKTOPHBIH |
KOOPJIMHATHBI METOJ| JUIsl PEIICHUs] TeOMETPUYECKUX 3a/a4 M 3aj1ad

JIPYTUX YY4EOHBIX MTPEIMETOB

13

YMenue BbIOMpaTh NOIXOISIIMA METON JJIs PpEelIeHHUs 3a/]ayu;
INOHUMAHWUEC 3HAYUMOCTU MATCMATUKW B MUH3YUCHUH IIPUPOJHBIX U
OOIIECTBEHHBIX TMPOIIECCOB M SBJICHMI; YMEHHE paclo3HaBaTh
MMPOABJICHUC 3daKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHC IPUBOIAUTH
NpUMEpPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKONM W MHUPOBOH

MaTeMaTUYECKOU HayKH




IHEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Kox

1 Uucna v BBIYMCTIECHUS

1.1 Harypanbnsle u nensie yncina. [Ipu3Haky JeIMMOCTH HEIbIX YUCE

15 Panmonansubie yncia. OOBIKHOBEHHBICE M JIECATHYHBIE JPOOH, MPOILIECHTHI,
' OecKOHEYHbIE IEPUOANUECKUE APOooH

13 Apudmernueckuii  KOpeHb  HaTypaJbHOM  cTemeHW.  JIeWcTBUA ¢
' apu(pMeTHYECKUMU KOPHSIMH HATYPAIbHON CTETICHU

14 Crenenp ¢ uenbiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTeeM.
’ CBoiicTBa CTENEHU

s CuHyc, KOCUHYC U TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apPKTAaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIE JOTapu(MbI

JleiicTBuTenbHble uyucia. ApupMeTHYECKHE OIepaluu C JAeWCTBUTEIbHBIMU
1.7 yucaaMu. [IpubnuxEHHbIE BBIYMCIEHUS, NPaBWIa OKPYTJIEHUs, NPUKUAKA U
OLICHKA Pe3yJIbTaTa BbIYUCICHUI

1.8 [IpeobpazoBanue BhIpaXKeHUH

1.9 KommiekcHble uncna
2 VYpaBHEHHsI 1 HEpABEHCTBA

2.1 Lenble 1 1poOHO-palliOHATbHBIE YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHUS

24 [Toka3zaTenbHbIE U JTOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paIOHANIEHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPAaBEHCTBA

2.7 [TokazarenpHbIE U TOTapUPMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecke HepaBeHCTBA

2.9 CucTeMbl U1 COBOKYITHOCTH YPaBHEHHU U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MMapamMeTpaMu




2.11

Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUI. OnpeaenuTesb MaTPUILIbL

3 OyHKIMH U TpapuKH
31 @OyuK1WA, criocoosl 3ananus GyHkuuu. ['paduk pynknuu. Bzanmuo oOpatHsie
‘ ¢bynkuu. Y€rHble u Heu€THbIE PyHKIMU. [leproanueckue GpyHkunu
Ob6nacTh ompeneneHuss U MHOXeCTBO 3HadeHu ¢ynkuumu. Hymu ¢yHkuumu.
35 ITpomMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIHU.
' Maxkcumymbl 1 MEHUMYMBI QyHKIMH. Hanbounpiee 1 HanMeHbIee 3HaYCHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJIbHbIM U LieNbIM TOKa3zareneM. E€ cBoiicTBa u
‘ rpa¢uk. CoiicTBa 1 rpaduK KOPHS /7-Oi CTENICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIMU, X CBOHCTBA U TPaPUKH
16 Touku paspeiBa. AcuMmMnToThl rpaduxoB ¢yHkuuil. CoiicTBa (QyHKUUH,
. HETIPEPBIBHBIX HA OTPE3Ke
3.7 IlocienoBaTeabHOCTH, CLIOCOOBI 3aJaHU TIOCIEI0BATENLHOCTEH
18 Apudmernueckass W reomerpuueckas nporpeccuu. Dopmyna  CIIOKHBIX
' IPOLICHTOB
4 Hauana maTemMaTuueckoro aHaimsa
4.1 [TpousBoanas pyukiuu. [Ipon3BoiHbIE JIEMEHTApHBIX (PYHKITUH
[IpuMeHeHne MpPOM3BOIHON K HCCIICIOBAaHWIO (YHKIIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanubobIIero 1 HAMMEHbIIETo 3HaUYeHHs (PYHKLIUU
Ha OTpe3Ke
4.3 [TepBoobpasnas. UuTterpan
5 MHoOkecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTAaTUCTUKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE




7.3 MHororpaHHuK1

7.4 Tena 1 MOBEPXHOCTH BpaLCHUS

7.5 KoopauHnats! 1 BEKTOpBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YHEHUKA

* Maremaruka: anredpa v Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

AxnmonepHoe oodmectBo «M3aarenbetBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

I'eomerpus 10-11 knace. Atanacsu JI.C., byty3oB B.®., Kanomues C.b. u np.
AxmmonepHoe o6miectBo M3gatenscto " [IpocBemenue”

KWM T'eometpus 10 kinacc (coct. Pypykun A.H.)

b.I'.3uB, Meinep B.M. 3agauu no reomerpun "lIpocsemenue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

ouomoreka [{OK




