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MMOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApTa CpeaHEro olIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, MPEABIBIIEMBIX K
MaTEMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBIAJECHUE KITIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOLIMMU  OCHOBY JJISI CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
I[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEr0 OOILEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JIMYHOCTHOIO
pa3BuTUsl OO0yd4arommxcs, (QOpMUPOBaHUS (PYHKIHMOHATIHHOH MAaTeMaTUYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AMCUMILINH. PazButue y oOyyaromumxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM T€OMETPUYECKHUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO0 M WACATBHOTO, XapaKTepe OTPaKEHUs
MAaTeMaTHYeCKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPUHU B CUCTEME HAYK U POJIA MATEMATUUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauyecTB MBIIUICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIECHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE IpPHU H3YYEHUH OO0y4arolMMMCS
MOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUIMA
B XOJ€ pEIIEHUs T'€OMETPUUYECKHUX 3a7ay, YMEHHUE BBIJIBUIraThb U OINPOBEPrarhb
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IPU PELIEHUH 3a]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHHE OpUEHTUPOBATHCS B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AeATENbHOCTH 4esoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHs, (opma
OTPaXXEHHs OKPY’KAIOLIET0 MHUpA, YCIOBHE YCIHEIIHOIO MO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  MIPOCTPAHCTBEHHBIMU

oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATENBHOCTH,
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ABIIETCA OJHUM U3 MPOPECCHOHATIHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (POpMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUSI Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUUECKON JAESITEIbHOCTH 110 MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHEe 0OyueHHs — 00ILIeo0pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE pa3BUTHUE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  MPHOOpETEeHUss U
UCIIOJIb30BAaHUSl  CUCTEMATHUYECKUX TIEOMETPUYECKMX 3HAHUW U JAEUCTBHIA,
CHEU(PUYHBIX T€OMETPUHN, BO3MOXKHOCTH YCIEIIHOIO MPOJOJIKEHUSI 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAaHUEM I€OMETPHUH.

[Iporpamma no reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeaHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHUI
Ha ypOBHE OCHOBHOIO 00miero oopasoBanus. Takum oOpazom, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTUYECKUE YMEHUS, CBSI3aHHbIC
co cnenupuKONd TeoOMETpUU M HEOOXOAUMBIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpHUI0 OoJjee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATIBHON JESTENBHOCTH.

JlocTKeHre Leau OCBOEHMSI IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«['eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIAIOTCS:

e (opMHpOBaHHE IIPEACTABICHUS O TIEOMETPUU KaK YacTH MHUPOBOM

KYJIBTYpbI U OCO3HaHHUE €€ B3aMMOCBSA3H C OKPYXKaIOLIMM MUPOM,;

e (opMHpOBaHME IPEACTABICHUS O MHOTOTPaHHMKAX W TeJlaX BpaLICHMS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHHS OKPY>KAIOLIETO MUPA;

e (opMHpOBaHME YMEHMs pacloO3HaBaTb Ha YEPTEkKax, MOJEISIX U B
peaJIbHOM MHpPE MHOTOTPaHHUKH U TeJa BpalleHMS;

e OBJIaJICHUE METOJIaMU PEIICHUs 33/a4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMHupOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU TOHSATHSMH O
MHOTOTpaHHHMKaX U TeJIaX BPALEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJICHUE  QITOPUTMAMH  PELIECHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE yMEHHUS TPOBOAWTH  HECIOXKHBIE JOKa3aTeJIbHBIC
paccyXIeHHs B XOJ€ pELICHHMsS CTePEeOMEeTPUYECKHMX 3aJad M 3ajad c
IPAKTUYECKUM COJIEPKAHUEM;

e Da3BUTUE  UHTEIUJIEKTYyaJbHBIX W TBOPUYECKUX  CIIOCOOHOCTEM
oOy4arolmuxcsi, I03HABATEIbHOW  AaKTUBHOCTH,  MCCIIEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIeBaHTHOU
FEOMETPUN: YMEHHE pPaclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsiIX W INPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTh HX Ha S3BIKE
T€OMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIC PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMs 3ajad, peIIaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
JaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBAaHUE OOpa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHOBHBIE coaepxkaTeNbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B POCTpAaHCTBEY, «Tena BpaiieHus,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M IO ToJaM
00Oy4eHHUsl Ha YPOBHE CPEHEr0 00LIEr0 00pa30BaHuU.

Conepxxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM 10 TrojaM OOydeHus,
CTPYKTYpUPOBaHO TakuM o00Opa3oM, YTOObl OBJAJCHHE T'€OMETPHUUECCKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBJISUIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINUCh B
OOLIYI0O CHUCTEMY T€OMETPUUYECKUX IPENCTABICHUN OOYyYaroIMXCsl, pacIiupss U
yray6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun orBoautcs 2 yaca B Henento B 10 kitacce u 1 gac B
Henenmo B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
napajuleNIbHble M CKpeumuBaronmecs npsamele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIAbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPAMBIX; NapAILIEIBHOCTh MPAMON M TJIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPsAMBIMA B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapajulesIbHbIE IIJIOCKOCTH; CBONCTBA
napajuleNbHBIX TUIOocKOocTel. [lpocteiiine mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenume]]; HIOCTPOCHUE CEUCHHI.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
NEPHNEHIUKYJIIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHAMKYIAPHOCT  IIJIOCKOCTEW: NPU3HAK  IEPHECHAMKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHANKYJIISIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yronsnas
npu3Ma; TPaHU U OCHOBAHHUS MPHU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/IbL; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl NOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
NpaBWJIbHAS NHPAMHUA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUJIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozeKa’ip u ukocaap. CeueHus Npu3Mbl U TUPAMUJIBL.



CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM,
IUIOCKOCTH.  OJJEMEHThl CUMMETPUM B NHUPAMHAAX, MNapajuiejenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Bblunciienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaliv, YIJIbL.
[Tnomaar OOKOBOM MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIOMIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSMOW MPHU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPAaBUIBHOW MHUPaMUIBbI,
TeopeMa O IUIomanu yced€éHHoM mnupamuabl. [loHstne 006 00BEMe. OOBEM
MAPAMHU/JIbI, TPU3MBL.

[Tono6Gueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTIOOHBIX TEIL.
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Tena Bpamenust

[unuuapuyeckas OBEPXHOCT, oOpasyroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON moBepxHOCcTU. [lunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh, IUIONIAJb OOKOBOW W TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OcHOBaHMEe U BepIIrHa, 00pa3yroias
U OCb, IUIOmMAJb OOKOBOM W TIOJHOH TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3syroire 1 BRICOTa; OCHOBAHUS U OOKOBAst TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anMHoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
Iomanb chepsl.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KoMOuHanun Tem BpalieHWss ©W  MHOTOTPAaHHHUKOB. MHOTOTPAaHHUK,
OTMHMCaHHBIA OKOJIO cdephl; chepa, BHUCaHHAST B MHOTOTPAHHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 006 00béMe
IPSMOYTOJIBHOTO Tapajiesnenunena u ciaeAcTBus u3 He€. OO0bEM mUIMHIpA,
koHyca. O0BEM Mmapa u momass chepsl.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MTOT0OHBIX TEJL.

Ceuenuss mwiuHiapa (TapajUiebHO W NEPHEHAMKYJISIPHO OCH), CEUYCHHS
KoHyca (TapajuieIbHO€ OCHOBAHHWIO M TPOXOJMSAINIEE 4Yepe3 BEpIINHY), CCUCHUS
mrapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE



Bekrtop Ha miiockoct U B pocTtpancTBe. ClI0kKEHNUE U BHIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
OpUMEHEHUEM TMpaBWwil JAeUCTBUM ¢ BekTopamu. lIpsimoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalspHOE MNPOU3BEIECHHUE BEKTOPOB.
Briuncrienre yrioB Mexay MpsIMBIMU U TUIOCKOCTSIMU. KoOpauHaTHO-BEKTOPHBIIM
METO/I IIPU PEILICHUU T€OMETPUYECKUX 3a]1ay.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3ULIUU 00YUYaAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOr0 OOLIECTBA, NPEACTABICHHEM O
MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYp, SBIICHUMA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
MPOIJIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTKEHUW B JIPYrUX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKHU U JIESITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3az7ady, peneHuu, paccyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HHU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U

OT/BIXaA, peryispHas buznueckas aKTUBHOCTB); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP



Oyaymieit mnpodeccun U peaan30BbIBATb COOCTBEHHBIC JKW3HEHHBIC IJIaHBbI;
TOTOBHOCTBIO W  CIHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMI0 Ha MPOTSIKEHHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAaHUe:

c(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYyJIbTYphl, MOHUMAaHUEM BIMSHUS
COIIMAJIBHO-9)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHME NPUPOAHOW M COLMAIBHON
Cpelbl, OCO3HAaHUEM TIJIOOAJBHOTO  XapakTepa HKOJOTMYECKUX MpodiIeM;
OpHEHTAallME Ha NPUMEHEHUE MATEMaTUYECKUX 3HAHUN JUIA PEIICHMs 3ahad B
o0JacTH OKpyXKawllleld Cpepl, IUIAHUPOBAHUS IOCTYNIKOB W OLEHKH MX
BO3MO>KHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIEW CPEJIbI.

LleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAykKM M  OOUIECTBEHHOM IpaKTUKH, [MOHMMaHHEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEYECKON MAesTeNbHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH Ui Pa3BUTHs LMBUIM3ALMH;, OBJAJEHUEM SI3BIKOM
MaTEMaTUKM M MaTEMaTUYECKOM KyJIbTYpOH KaK CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISATh IIPOCKTHYIO M HCCIEHOBATEIBbCKYHO JESITEIBHOCTD
WHIUBUYyAJILHO U B TpYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OClCMEUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUSIMU.

1)  Vuusepcanvnvie = noznaseamenwvnvie  Oeiicmsusi,  obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
uccnedosamenbCKux onepayuil, yMeHut pabomams ¢ uHpopmayueii).

Bba3oBble JJornueckue aeiicTBUA:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWNA MEXIy MOHITHAMU; (HOPMYyITUPOBATH
ompeseNieHus]  MOHATHH, YCTAaHABIMBATh CYHICCTBEHHBIA MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA MJIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;



e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
OpOTUBOpEYHsl B (paKTaxX, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
npenjgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

e J€JaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIbHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUN (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOBL;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApHAHTOB pEUICHMs, BHIOMpaTh Hauboiee NOAXOAAIMUNA C y4ETOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJUTH CaMOCTOSTEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BbeKTa, SBJICHMS, MPOLIECCA, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00beKTaMU, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENBLHO (HhOPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUs, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUN;

e IMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH ACPUIUTH WHGOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa
Ha BOIIPOC U JJIsl PELICHUS 3aauu;

e BbIOMpaTh WHGOPMAIMIO U3  HCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(OPMALIUIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapruecKH;

e OIICHUBATH HaAEKHOCTD uHdopmaIuu o CaMOCTOSTEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYyHUKamueHwle Oelicméus, obecneyusaom

cPOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.
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OO0menue:

BOCIIpUHUMATh H  (OPMYIHUPOBAaTh CYXXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly peleHus 3a/1a4yi, KOMMEHTHUPOBATh MOJYUYECHHbBIN pe3yJIbTarT;

B X0JI¢ 00CY>KJEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICIEHHBIE HA TIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXIECHHS C CYXACHUSAMHU APYTHX
YYaCTHUKOB JUanora, oOOHapy»uBaTh pa3linuue W CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IOPEACTABIATh  pPE3yJbTaThbl  PEIICHHs  3aJa4d,  JIKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  IMPOEKTAa;  CAaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1ay MPe3eHTAIMU U 0OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NMOHMMATh W HWCIOJb30BaTh  MPEMMYIIECTBA  KOMaHIHOW U
WHIUBUTyaIbHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EITh
COBMECTHOUM JeATEIbHOCTH, IUTAHHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUI,
«MO3TOBBIE TITYPMBD» W WHBIEC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJAMHHUPOBATh CBOW JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OIICHMBATh KAa4eCTBO CBOETrO BKJIa/a B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanonuvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 pelIeHus
C y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHUAHTHI PEIICHHH ¢ YI4ETOM HOBOM
uH(pOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pedieKcur Kak OCO3HAHUS
COBEpIIAEMbIX JIEMCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIaJIeTh CIOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJIS —Tporecca U
pe3yabpTara peuieHus MaTeMaTUueCcKoi 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1a4¥, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJCHHBIX OIIUOOK, BBISABICHHBIX TPYAHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M MU YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

ITpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX IPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIAMU: NMAPATIIETBHOCTb U MEPIEHAUKYIISIPHOCTD NPAMBIX
U IUIOCKOCTEH.

KnaccugpuuupoBaTb B3aUMHOE pacCIOIOKEHHE TNPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMM: JBYI'PAHHBIM yroJyl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYTpaHHOTO yTIjia; JMHEWHBIN Yrojl ABYTPAaHHOIO yIia; rpajycHas Mmepa
JBYTPAHHOTO yIJa.

OmnepupoBaTh NOHATUAMM: MHOTOTPAHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOT'OTPaHHHMK, 3JIEMEHTHI MHOI'OTPAHHUKA, IPaBUIbHBII MHOTOI'PaHHUK.

Pacno3HaBaTe OCHOBHBIE BHJbl MHOTIOIPAHHUKOB (MHpaMulIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapauieenumne, Ky0).

KnaccupummpoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaluy (BBIMYKJIbIE W HEBBIIYKJIBIE MHOTOTPAHHUKH; IIPaBUJIbHBIC
MHOTOTPaHHMKH; MPSMbIE U HAKJIOHHBIE IIPU3MBI, [IAPAJIEIIECTIUIICbI).

OnepupoBaTh MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH NPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIb3YSl METO/, CJIEO0B.

CTpouTh ceyeHUs] MHOTOIPDAaHHUKOB METOAOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKME YEPTE)KH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTyp: BHUJ
CBEPXY, COOKY, CHU3Y.

Pemats 3a7aun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIMUYMH MO o0pa3iam Wiu
QITOPUTMAM, TNPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOIAbl MPHU PELIEHUU
CTaHJapPTHBIX MAaTEMaTUYECKUX 3a/lay Ha BBIYMCIIEHHUE PACCTOSHUI MEXy JBYMs
TOYKAMM, OT TOYKM JO TMPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemats 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIHUYMH 10 o0pa3iam Wiu
QITOPUTMAM, IPUMEHSSI W3BECTHBIE AHAIIMTUYECKHE METOJbl MPHU PELICHUU
CTaHJApPTHBIX MaTeMaTHYEeCKUX 3aJady Ha BBIYUCIECHHUE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCA MNPSMBIMHA, MEXIYy MNPAMOH M  IUIOCKOCTBIO, MEXIY

IIJIOCKOCTAMM, ABYI'PDAHHBIX YIJIOB.
12



Boruncnsate 00bEMBI M MJIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuga) € TpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKaX.

[TpumensaTh reomerpuueckue (HaKThl Ui PEUIEHHsS] CTEPEOMETPUUYECKUX
3a/1a4, NMpeAoJaralolux HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOU (opMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKHUX 3a1a4.

[IpuBoauTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKWU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IppMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallUW W IPUMEHSTh W3YUYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYecKd C(OPMYIMPOBAHHONW NPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TEOpeM, amnmapara aireOpsl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KITACC

OmneprpoBaTh MNOHATUSAMHU: LWIMHAPUYECKAsT IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKONM  IMOBEPXHOCTH;  ILWIMHJApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pasyrolre KOHMYECKOM MOBEPXHOCTH, KOHYC; cpepruueckas IOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (HUIUHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPALLECHHUS.

KnaccudpunupoBaTs B3aMMHOE pacnoloKeHUue Cephl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CJIOH, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Tel  BpalICHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh MNOHATUSIMM: MHOTOIPDAHHUK, BIHUCaHHBIH B cdepy u
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpAaICHUS.
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BoruncnaTe COOTHOLIEHUS MEXIY IUIOMIAAIMU MOBEpPXHOCTEH U 00BEMaMH
0/TOOHBIX TEJI.

N300paxaTh u3ydaemMble (QUTypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIOSHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPALCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, MPEICTABICHHYIO Ha YEpTEXKaAX U
PUCYHKaX.

OnepupoBarth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpImosmHATE  EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaat0T.

[IpuMeHsATh paBUIIO MapajuIeIeuIea.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXIY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxonnuTs cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, PACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJIJINHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHHsS] CTEPEOMETPUUYECKUX
3a/1a4, NMpEeAIoaraloluX HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

Pemars mpocreimme reoMeTpuuecKre 3ala4d Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarep 3agaum Ha J0Ka3aTeabCTBO MAaTEMAaTUYECKUX OTHOLICHUHA U
HaXO0XJI€HWE F€OMETPUUECKHUX BEIMYMH 110 00pa3laM WM aJIrOpuTMaM, IpUMEHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATs NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IppMeHATh MOJTyYECHHBIE 3HAHMWS HA IPAKTUKE: AHAJIU3UPOBATH PEAJbHBIC
CUTyallUW W IPUMEHSTb W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYecKu C(OPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, alapara ajreOpsl; perarb
IIPAKTUYECKHE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Koutpoabnbie IIpakTuyeckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 10
BEACHHE B CTCPCOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexka HOK
[TapayienbHOCTD IPSMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyISAPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6mmoreka [IOK
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/1 209¢37
bu6mmoreka [IOK
> MuororpatHHKi1 1 ! https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
6 OOBEMEI MHOTOrPAHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
P ' s r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aesioB U TeM uudposbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchbl
but6mmoreka [JOK
Tena pauenus 12 https://m.edsoo.ru/1¢209e37
N but6mmoreka [JOK
1
ObnEmbt Te > https://m.edsoo.ru/1¢209e37
BekTophI ¥ KOOPAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
P P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpeHue, 06001IEHNE, . ) but6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yJbTara
7 I'eomeTrpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPsiMas, INIOCKOCTh
75 [IpuMeHsSTh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX MPH PEHICHUU
' r€OMETPUYECKHX 3a/1a4
73 OHepI/IpOBaTB MOHATHUAMU: MNaAPAJUICITIBHOCTE W HNCPHCHAUKYIAPHOCTDH
' MPSAMBIX U IIOCKOCTEHN
74 KrnaccudunupoBats B3auMHOE PacmloiOXKEHUE MPSAMBIX U IJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU ABYIPAaHHOTO yIJa,
7.5 peOpo ABYIpaHHOTO yIiia, TMHEWHBINA Yrojl ABYTPAHHOIO yIJia, TpagycHas
Mepa JBYTpaHHOro yria
p OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIbIN
. MHOT'OT'paHHUK, 3JICMCHTBI MHOT'OT'paHHHKaA, HpaBHHBHBIﬁ MHOT'OT'paHHUK
. Pacrio3naBaTh OCHOBHBIE BHUBl MHOTOTPAHHUKOB (TIMpaMuia, MpU3Ma,
' MIPSIMOYTOJIBHBIN TTapajuiesenume, Kyo)
Knaccupunupoare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA  JUId
73 kinaccuukauuu  (BBIMYKJIbIE WM HEBBIIYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble U  HAKJIOHHBIE IPU3MBI,
napajuieJIeuIe Ibl)
79 OnepupoBatb MOHATUSMU: ceKyIias MJIOCKOCTH, ceyeHue
' MHOTOTPaHHUKOB
710 OOBSACHATH NPUHLIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHKOB,
' UCIIOJIb3YSl METOJ] CIIEZOB
11 CtpouTh ce4YeHHsT MHOTOTPAaHHUKOB METOJIOM CIIEJIOB, BBIMOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
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BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXJACHUE TEOMETPUYECKUX BEIMYHMH 1O oOpasmam
WU alNrOpuTMaM, MPUMEHSS] W3BECTHbIE AHATUTHUYECKUE METOJbl TP
pELIEHHH CTaHIAPTHBIX MATEeMaTHYECKUX 3aJad Ha BBIYUCIICHUE
pPAcCTOSTHUN MEXIYy NBYMsI TOUYKAMH, OT TOYKH JO MPSMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIMUMHACA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXACHUE TEOMETPUUECKUX BEIMYHMH 1O oOpasmam
WU alNrOpUTMaM, MPUMEHSS] W3BECTHbIE AHATUTHUYECKUE METOJbl P
pELIEHUN CTAHAAPTHBIX MAaTEMATUYECKUX 3a7ady Ha BBIYMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY NMPAMOW M IUIOCKOCTBIO,

MEX1y MIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEM MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHUEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY IJIOIA MU MTOBEPXHOCTEH, o0BbEMaMu MOI00HBIX

MHOT'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTb W MHTEPIPETUPOBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPeACTaBICHHYIO Ha

4epTeKax U pUCyHKaX

7.17

[TpuMeHsATH reoMeTpuuecKkrue (axKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, NPEANONarapiliX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIIOBUS

MIPUMEHEHHUS 33/IaHbI B IBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIINE IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PEIICHUN CTEPEOMETPUUCCKUX 3ada4

7.19

[TpuBoUTE MpUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MOTyYeHHbIE 3HAHKS HA TPAKTUKE: aHAIM3UPOBAThH PeabHbIC
CUTyallud W TMPUMCHATH MH3YUCHHBIC IIOHATUSA B MPOHCCCC IOHCKA
perieHus MaTeMaTUYECKH chopmMyTupOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUU, UCCIICAOBATH
MOCTPOSHHBIE MOJICNTU C HCIIOJIb30BAaHUEM T€OMETPUYECKHX MOHATHH |
TeopeM, arrapara aireOpbl, pemaTh MPaKTUYECKUe 3a1auu, CBSI3aHHBIC C

HaXOXIACHUEM I'€COMETPHUICCKUX BEJINMYHNH
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11 KIIACC

Koz IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIA
NpOBepPsIEMOro .
00pa30BaTeJILHON MPOrPaMMBbI CpelHero o01ero o0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHSIMH: HUIMHIPUYECKas TOBEPXHOCTh, 00pa3yromiye
6.1 [WIMHIIPAYECKON TOBEPXHOCTH, MHJIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBate Tena BpameHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TTOJIYUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBats B3auMHOE pacmiofioKeHHE CPephl U TIIOCKOCTH
OnepupoBaTh MOHATHSMH: HIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOSI, BHICOTA
[IApOBOTO CJI0, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM IOBEPXHOCTEH TeNn BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POpMYIT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy Hu
6.7 OTKCAHHBIN 0KOJIO cdepsbl, chepa, BucaHHAS B MHOTOI'PAaHHHUK HIIU TEIO
BpallleHus
6 BblUMCHsATE COOTHOIIGHHS MEXIY IUIOHIAAIMH MOBEPXHOCTEH H
' 00BEMamMu TOJOOHBIX Tell
69 N300paxkaTs u3yyaembie QUTYPHI OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIOnHATE (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MNPeoOpa3oBbIBaTh HH(OpPMALNIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reomeTpuyeckrue (QaxKThl A PEHICHUs] CTEPEOMETPUUYECKUX
6.12 3aj1a4, MPEAIOIAraloIluX HECKOJIBKO IIaroB DPEIIEHHS, €CII YCIOBHSI

PUMEHEHHUS 3a/1aHbI B SBHOU (hopme
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6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrImoaaaTh ,Z[GﬁCTBHH CJIOXKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITI>, KaKMMH CBOMCTBaMU OHH

o0JrazmaroT

6.15

[TpumeHsaTH MpaBUIIO Napasuieenunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroJl ~MEXIy BEKTOpaMH, CKaJIsIpPHOE IPOU3BEACHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOPOB U INPOM3BEIECHHUE BEKTOpPA HA YUCIO, YOl
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAEHUE, PACKIIAIbIBATE BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiiline reoMETpUYECKHME 3aJayd  Ha TNPUMEHEHHUE

BEKTOPHO-KOOPAWHATHOI'O METOJA

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XKIACHUC T'COMCTPUUCCKHUX BCIIMYUH I10 06pa3uaM HJIn aJIroOpuTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu peHICHUN CTaHAApTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs TpOCTEHINME IPOTrPaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPEOMETPUUCCKHUX 3a1a4

6.22

IIpuBOIUTE pUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOLAE U

KHU3HHU, paCliO3HABATh IPOSABICHUE 3aKOHOB I'€COMETPUHU B HCKYCCTBE

6.23

[IpumeHsTh mMONyYeHHBIE 3HAHWS HAa TPAKTUKE: aAHATU3UPOBATH
peanbHBIe CHUTYallud WM TPUMEHSTHh HM3YYEHHBIE NOHSATHA B Mpolecce
MIOWCKA pEIIeHUs MaTeMaTu4ecku CcHOpMyTUpOBaHHON MpoOIEeMBI,
MOZEIMPOBATh peabHbIE CUTYAIlMH HA S3bIKE T€OMETPHH, UCCIIEI0BAThH
MOCTPOCHHbIE MOJIEH C HCIIOJIb30BAaHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara aireOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C

HAaXOXKIACHUCM I'€COMCTPHUICCKUX BCINYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIeP/KAHUA

I'eomerpus

7.1

OcHOBHBIE MOHATUS CTEpeOMETpUH. Touka, IpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUH:  AKCHOMBI

CTCPCOMCTPHU U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuieJIbHble M CKpelmuBawpomuecs mnpsMmele. llapamnenbHocTh OpsIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MAapajUIeNbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPATUIEIBHOCTh MPSAMON U IIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMHM, YIrOJI MEXKIY TMpSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEMN: MapajuielibHbIe MIOCKOCTH, CBOMCTBA MapaJlIeIbHbBIX
iockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapauiesenue], HOCTPOSCHHE CeUeHHH

7.3

[lepneHAUMKYISIPHOCTE NOPSIMOW M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSMBIE B
MPOCTPAHCTBE, MPSIMbIE NapaljIeIbHbIE U MEPIEHIUKYIISIPHBIE K TNIOCKOCTH, TPU3HAK
MEePHIEHANKYJISIPHOCTH IPSMOW U MIIOCKOCTH, TEOpEMaA O MPSIMOI NEPIEHIUKYIISIPHOMN
IUIOCKOCTH. YTIUVIBI B TPOCTPAHCTBE: Yrojd MEXAYy MpsAMOM M IUIOCKOCTBIO,
JIIBYTPaHHBIA yroJl, JMHEWHBIM Yyroys JByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IUIOCKOCTH, PAcCTOSTHUE OT NPSMOM 10
IUIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  JBYX  IUIOckocTe. Teopema o0  Tpéx

HepIeHIUKYIIsIpax

7.4

[loHnsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBITYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
Npu3Ma, TPaHU U OCHOBAHMSA MPHU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapannenenunen, npsMOyroibHbIM NapaylIeIenune]
u ero cpoiictBa. [lupamuna: n-yronpHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMMIBI,

OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUIbI, IPABHIIbHAA M yCeu€HHas MHUpaMUjaa.
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OneMeHThl NpuU3Mbl U nHpaMufbl. [lpaBUibHBIE MHOTOTPAaHHUKU: IOHSTHE
NpaBUIBHOTO MHOTOTPAaHHMKA, TpaBWIbHAs NpU3Ma MU MpaBWIbHAs NHpPaMHJA,
IpaBUJIbHAsA TPEYrojibHas MUpaMUAa U MPaBHIbHBIN TeTpasap, Kyo. [Ipeacrasnenue
O IpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CedeHus

IIPU3MBI U TUPAMHUIBI

7.5

CuMmMeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOH,
MJIOCKOCTH. DJIEMEHTBHl CUMMETPUU B MUPAMUJIAX, MMapajuiesielue1ax, MpaBUIbHBIX

MHOI'OI'paHHHUKAaXx

7.6

Bbluncnenne 351eMEHTOB MHOTIOIpaHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TMOJHOM MOBEPXHOCTU NPSIMOH TNPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mbl. [1momans 60koBoi
NOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM MNHpaMHIbl, Te€OopeMa O IUIOIIaIn

yceu€HHoi nmupaMuibl. [TonsaTre 06 o0béMe. OOBEM MUpPaMUIbI, TPU3MBI

7.7

[TomoGubIe Tenma B mpocTpaHcTBE. COOTHOMICHHS MEXTY TUIOMAIMU MTOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

[Munuuapuyeckas HTOBEPXHOCTh, 00pa3yroIue UIMHIPUYECKONH OBEPXHOCTH, OCh
UWIMHIPUYECKON ToBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTD,

o0pa3yrolas U 0Ch, TUIOMIalb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konunyeckast noBepXxHOCTh, 00pa3yrone KOHMUECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYECKOW moBepxHOCTH. KOHyC: OCHOBaHHWE W BepIIMHA, 0Opasyromas U OCh,
oAb OOKOBOM M TONHOW MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUSA U OoKkoBas IOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, Tuamerp, TIIOMAaab TOBEpXHOCTH chepbl. BzanmHoe

pacnosoxeHue cdepbl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N300paxkeHue Ten BpaleHus Ha MII0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KoMmOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okono chepsl, chepa, BucaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO TMapajenenunena u cienctsus u3 He€. OOBEM UMIMHIpA,
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KoHyca. O0bEM 1mapa u miomanb chepsl

[TogoOuble Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKIAY — IUIOMIAISIMHU

o MOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TET
6.8 Ceuenust nuiauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa
Bexktop Ha miockoctd U B mpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3noikeHne BeKTopa IO TPEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBuno mapamnenenunena. Pemenwe 3amgad, CBSI3aHHBIX  C
MPUMEHEHUEM TTPaBUII JEHCTBUN C BEKTOPaAMHU
[IpssMoyronbpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaTel BekTOpAa.
6.10 [Ipocreiimne 3amaun B KOOpAWHATaX. YTOA Mexay Bekropamu. CkansipHoe

IIPOU3BEJICHUE BEKTOPOB. BbIUnCICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METO/ ITPHU PELIEHUH T€OMETPUUYECKUX 3aaa4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHUS 3a/ad;
yMeHne (GOopMyIMpOBaTh W ONEPHUPOBATH IOHATHSIMU: OIpEeIICHHE,
aKCcMoMa, TeopeMma, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelIbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSTH UX; yMEHHE (POPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOA MaTeMaTHYeCKOHl WHIYKIUH;
IOPOBOIUTH JIOKAa3aTEJbHBIE PpACCY)KIEHHs TpH pEeHIeHUH 3a7]ad,
OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
ONEpPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALUU Ha
MHOXKECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
ammapar JUis OIMCAaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH pEIICHUH
3a1a4, B TOM 4YHCIE U3 JAPYrHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIO, IEJ0e YHCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTesieM, KOPEHb HAaTypaJIbHOM CTENEeHHU, CTETIEHb
C paUMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBbHBIM
nokKaszaTteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOM3BOJIFHOTO YHCJA, OCTaTOK IO MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX UYHCET, YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUINHM OOIIMH JenuTeNh U HauMeHbIIee
o01ee KpaTHoe, aNropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TIO3MLMOHHBIMH  CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHHH CO
CTETeHsIMU M Jiorapudmamu, npeodpa3zoBaHus IPOOHO-pAIMOHATBHBIX

Bpra)KeHHﬁ; YMCHHE OICPUPOBATH IMOHATHUAMU: IMOCIEAOBATCIIBHOCTD,
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apupmeTHyecKas nporpeccus, reomMeTpuyecKkas nporpeccus,
O0ECKOHEUHO YOBIBAIOIIAsg TIeOMETpUYecKas MPOrPeccHs; yMEHHe
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcH  KOMIUIEKCHBIX — 4Hceld (reoMeTphyeckas,
TPUTOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOM3BOIUTH
apupMeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMHU; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  ONEepUPOBaTh
HNOHATHAMM: Marpuma 2x2 u  3X3, OmpenenuTenb MaTpULbI,

TEeOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIIBHEIE,
NoKa3aTeIbHbIC, CTENEeHHbIE, JOrapu(pMHUUECKUe, TPUTOHOMETPUUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEPUPOBATH
HNOHATUSAMH: TOXJIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMA YypPAaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBI PA3JIMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMbl C IApaMeTPOM; IPUMEHSTH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKU U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKILHUH,
NEPUOUIHOCT (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKLIMHU, SKCTpeMyM (GYHKINH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMHA HA POMEXKYTKE, HEMPEPhIBHASL (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMH, TIepBas ¥ BTOpas MPOU3BOAHAS (QYHKIIMU, TEOMETPUUECKUI U
(GU3HMYECKUN CMBICT TIPOW3BOJHON, TEPBOOOpa3Has, ONpeaeaEéHHBIA
UHTETpajl; YMEHHE HaXOIUTh ACUMOTOTHI Trpaduka (YHKUUHU; YMEHHE
BBIYUCIISITH  TIPOM3BOJTHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTeJbHOH K Tpauky
(GyHKINW; yMEHUE HAaXOMUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HUCCIeNOBaHHUS (YHKUIHUH,
HAXOJUTh HAWOOJbIIME M HAWMMEHBIIWE 3HA4YCHUs (YHKIHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJb30BAHMEM alllapaTa MaTeMaTHYeCKOTro

aHaji3a, NOPUMCHATH MNPOU3BOJHYIO [JIsI HAXO0XACHHUA HAWITYy4dHIEro

25




peleHusl B MPUKIAJAHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKUX M
duznyecKuX 3a7adax; HAXOIUTh TUIOMIAIN U 00BEMBI (DPUTY C TTOMOIIBIO
UHTETpaia; MPUBOIUTH MPUMEPH MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIsio A depeHnnanbHbIX ypaBHEHU I

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, oOOpaTHas
byHKIMS, KOMIO3UIMS (QYHKIHMH, JUHEHHas (QyHKIHUSA, KBagpaTUYHAS
byHKLu, panoHaabHas byHKIHA, CTEIICHHAst byHKIHA,
TpUroHoMeTpudeckne (yHKuMM, O0OpaTHBIE  TPUTOHOMETPHUYECKHE
¢yHKuMu, ToOKa3aTenbHas M Jorapugmuyeckas (yHKIHU; YMEHHE
CTPOUTh TpadUKU H3YYEHHBIX (PYHKIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMNA, UCTIONB30BaTh TPAadUKHU ISl U3yUEHHs TPOIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3aJad W3 JAPYTUX Y4EeOHBIX NMPEIMETOB M
3aJa4 U3 peasibHOW KU3HU; BRIpAXKaTh (POpMyIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJNB30BaTh CBOMCTBA W Tpaduku QYHKIOMHA IS
peleHus ypaBHEHH, HEpPaBEHCTB U 33/a4 C IapaMeTpamu; n300paxaTh
Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBAa PEUICHUW ypaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3aJayd Pa3HBIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33aJ]a4d U3 00JIACTH YIPABICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCaMM); COCTABIIATH BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA M HX
CHUCTEMBI 10 YCJIOBHUIO 3aJauM, HMCCIEIOBATh IMOJIYYEHHOE PpEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOIEINPOBAThH
peajbHble CUTYyallUM Ha $3bIKE MATEMAaTHUKHU; COCTAaBJISATh BBIPAKECHUS,
yYpaBHEHHUs, HEPaBEHCTBA W MX CHCTEMbl 10 YCJIOBHUIO 3a/ayH,
UCCJIEeI0OBATh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpefHee apruPpMETHIEeCKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHMs, pa3Max, JUCHEepCHUs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO HaOoOpa, YMEHHE W3BIICKATh,
MHTEPIPETUPOBaTh HHGOPMaLIMIO, TPEICTABICHHYIO B Tabiaumax, Ha
auarpammax, rpadukax, OTpaskarolyl0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIEHUH; MPEACTABIATh HHOOPMALIUIO C MTOMOLIBIO TaOINIl U AUATPAMM;
UCCJIEI0BATh CTATHCTHUYECKUE JaHHbIE, B TOM YHCIE C MPUMEHEHUEM

rpadguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduyuecku
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WCCJIEIOBaTh COBMECTHBIE HAOMIOJAEHUS C TIOMOIIBIO  JUArpaMm

paccenBaHus U JIMHEWHOU perpeccuu

YMeHue oInepupoBaTh IOHATUSMU: CIIYYalHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOro COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BaHMEM TIpaUUYeCKUX METO/I0B; HMPUMEHSThH
(GOpMyNbl CIOKEHHSI M YMHOXEHHUs BEpOSATHOCTEH, (HOopMyiay MOJHOU
BEPOATHOCTH, popmyny bepHysin, komOuHATOpHBIE aKTHl U HOPMYJIBI;
OLIEHUBATb BEPOATHOCTH pEAIbHBIX COOBITMH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CIydailHas BEJIWYMHA, pACIPENEICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
ClyualiHOW BENMYMHBI, (QYHKIMM paclpeleleHuss U  IJIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJbHOIO M HOPMAJIBHOTO pPAaclpeaeieHul;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeieieHudl JUis
peleHus 3ajad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METO/bI BBHIOOPOUYHBIX HCCIEIOBAaHUI; YMEHHE TPHUBOJUTH IPUMEPHI
IPOSIBJIIEHUS] 3aKOHA OOJIBIIMX YHMCENT B HMPUPOAHBIX M OOILIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEpUPOBATh MOHATUSAMU: COUETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEePeCTaHOBOK, OWHOM HbIOTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCYKICHHS [T PELICHHS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIYYCHHBIM pE3yIbTaT

YMeHue onepupoBaTh IOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJVIA, IUIOCKHHA YTOJI,
JBYI'PAHHBIA Yroj, TPEXTPAHHBIA YIoJ, CKPELIUBAIOIIMECS IIPSMBIE,
NapaJUIeIbHOCTh U NMEPHEHIUKYISIPHOCTD NMPSMBIX U IUIOCKOCTEH, yroJ
MEXIY MNPSMBIMHU, YrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHHE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/a4 M3ydeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOHUTH
MaTEMAaTHYECKUE MOJENH C IIOMOIIBIO TI'€OMETPUYECKHUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUC 3aa4n

10

YMeHne ornepupoBaTh MOHATHUSMHU: TUIOMIAAb (UTYPBI, 00bEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOTI'OIrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,

KyO, mapauienenumnen, mnpusMa, OUpaMuia, (Gurypa U IMOBEPXHOCTb
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BpaIlleH!s], NWINHAP, KOHYC, Imap, cdepa, miomans cdepsl, IIOMaIb
MOBEPXHOCTH THPaMHJIbI, TPU3MBI, KOHYCa, IWIMHApA, 00BEM KyOa,
HPSMOYTOJIBHOTO Tapayjieienunesa, MUPaMHUIbI, TPH3MBI, LWINHIPA,
KOHYcCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsI KOHYyca M IWIMHJApA,
napajulellbHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicsi cepsl, HUIMHIPA, KOHYCa; yMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, N300pakaTb MHOTOT'PAaHHUKHU, (UTYPHI M TTOBEPXHOCTH
BpALICHUS, UX CEUYEHUS, B TOM YHCIIE C TOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA reOMETpHUYECKUX (UTYp, cCaMOCTOATETHHO
(dbopMynHpoBaTH ONpPEesICHUS] U3y4aeMbIX (UTYp, BBLABUTaTh 'HITIOTE3bI
0 CBOWMCTBaxX M MpPU3HAKaX Te€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
orpoBepraTb MX; YMEHHE MPOBOAMTH Kiaccuukauuoo Quryp mno
pa3IM4YHBIM MNpPU3HAKaM, BBIIOJIHATH HEOOXOIMMBIE JOIOJHUTEIbHBIC

MOCTPOEHUS

11

VYMmenne OIICpHUPOBATH IIOHATUAMMU: JIBHUKCHHUC B MMPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOMOOMs, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIE W MOJOOHBIE (QHUTYpHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXHUTEKTYype; HCIOJIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
NpU pEIICHWW 3a/ad, HAaXOAWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOMAAb, OOBEM) MpH pEUIeHWH 3a1ad M3 APYruxX Y4eOHBIX
NPEMETOB M U3 PEabHOHN JKU3HU; YMEHHE BBIUYUCIATH TE€OMETPHUYECKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIaNb, O0BEM, IUIOIIAb TOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHBbIE (DOPMYIBI W METOJABI, B TOM 4YHCJE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIbI, TPU3MBI, KOHYCA, HWIMHAPA, TUIOMAAb Chepsl;
00bEM Ky0a, MPSIMOYTOJIBHOTO Tapajule/IeNuIeia, MMPaMUIbl, TTPH3MBI,
IWIMHIpPA, KOHYCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

MoI00HBIX (huUryp

12

YMeHue oneprupoBaTh NOHATUAMU: MPIMOYTOJbHAs CHUCTEMA KOOPIUHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIO, pa3joXeHHe BekTopa Mo 0Oa3ucy,
CKaJsIpHOE NIPOM3BEJIEHUE, BEKTOPHOE IPOMU3BEIACHHUE, YIOJI MEXKAY
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIM METOA
JUISE  peUIeHHWs] TEOMETPUUYECKHX 3aJad M 3a]ad JPYyrux y4eOHBIX

MIPEMETOB
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13

YMenue BbIOMpaTh MOAXONALIMI METON JUIsl peUIeHHs 3aJ]auH;
IMOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU [MPUPOIHBIX U
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUN; YMEHHE pPAaclo3HaBaTh
IMMPOSABJICHUC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHC TIPHBOJUTDL
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHPOBOH

MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIEMEHT COIeP/KAHUA

Yucna 1 BEIUHCIIEHUSA

1.1

HaTypaJ'IBHBIe " LECIbIC YHCIIa. HpI/ISHaKI/I JCIINMOCTH LCJIBIX YHUCET

Pammonaneapie  uuciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, TMPOIEHTHI,

h2 OeCcKOHEeUHbIE TIEPUOTUUECKUE IpOoH
13 Apudmernueckuil KOpeHb HaTypajdbHON creneHH. J[eHCTBHUS ¢ apupMeTHYECKUMH
' KOPHSIMHM HaTypaJbHOU CTEIICHH
14 Crenens ¢ nensm nokasaresneM. CTeneHs ¢ palnoOHAIBHBIM OKa3aTesneM. CBoMCTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudHbIe U HATYpaJIbHbIE JOrapu(pMbI
JeiicTBuTenbHble 4nciaa. ApuMETHUECKHE OIepauud C  JIeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOakEéHHbIe BEIUMCIIEHUS, IPaBUIIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUMN
1.8 [IpeobpazoBanue BbIpa)eHUI
1.9 KommnekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Leunbie u 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 HppannoHanbHbie ypaBHEHUS
2.3 TpuronomeTpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapUMUUECKIE YPABHEHUS
2.5 [{ensie 1 poOHO-palMOHATLHBIE HEPABEHCTBA
2.6 HppannoHanbHbie HEPABEHCTBA
2.7 [TokazaTenbpHbIC U JOTapUDMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTrpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpHULIbl
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3 DOyHKINUH U TPAPUKH
31 Oynaknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHkimu. B3ammHo oOpaTHbBIE
' ¢ynkunu. YétHeie n Heu€éTHbIe QyHKIMU. [leprnoanueckue GpyHKINHI
OO6nactp ompesneneHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMmymMbl ¥ MUHUMYMBl QyHKIUH. HaumbOonpimee u HauMmeHbIlee 3HAYCHUE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (QyHKIMS ¢ HaTypaJbHBIM M IIEJbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0U CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOUCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa  (QyHKIIHH,
' HETPEPHIBHBIX HA OTpe3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHUA OCIEA0BATENLHOCTEHN
3.8 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmysa CI0XXHBIX IPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHneHrne TPOU3BOAHOM K HCCIeAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxosxaenne HauOONbIIero U HauMEHbBIIEr0 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uaterpan
5 MHOXecCTBa U JIOruKa
5.1 MHO3k€eCTBO, Onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
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7.4

Tena u MOBEpXHOCTH BpALICHUS

7.5

Koopaunatsl u BEKTOpBI
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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