HOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi Kak OJIMH M3 OCHOBHBIX Pa3eioOB IIKOJIbHOM MaTeMaTHKH,
MMEIOIINI CBOEH 1eNblI0 00eCHeunTh U3YyYEeHUE CBOMCTB U pa3MepoB QUryp, UX
OTHOLIEHUA M B3aUMHOE pACIOJOXKEHUE, OMNHPAETCS Ha  JOTHYECKYIO,
J0Ka3aTesbHyl0 JMHUIO. LleHHOCTh M3yuyeHHs] T€OMETPUM HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 3aKJIOYAETCA B TOM, YTO OOYYAIOUIUNCS YUYUTCS MPOBOJUTH
JI0Ka3aTeJIbHbIC PACCYXKACHUS, CTPOUTH JIOTUYECKNE YMO3aKIIOUEHUS, TOKa3hIBATh
WCTUHHBIC YTBEPXKICHUS M CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, ITPOBOJUTH
paccyXJeHusI «OT TPOTHBHOTO», OTJWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynUpoBaTh OOpATHBIE YTBEPKICHHUS.

Bropoil 1enpi0 M3ydeHHsS] TEOMETPHUH SIBIICTCS HUCIOJb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEHICHUU KaK MaTeMaTHYECKHX, TaK M MPAKTHUYECKUX 3ajad,
BCTpEUAKOIIUXCS B  peanbHOM sku3HH. OOyyalomuiics JOJDKEH HaydYUuThCs
OTNpPENEeTUTh TEOMETPUUECKYIO (PUTYpy, OMUCATh CIOBAMHU JAHHBIM 4UepTEXK WIH
PUCYHOK, HAUTH TIJIOIIA/(b 3€MEJIbHOT0 Y4acTKa, pacCuruTaTh HEOOXOIUMYIO JITUHY
OINITOBOJIOKOHHOI'0 Kabelyiss wiu TpeOyeMble pa3Mephbl rapaxa Ajisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B MU3YYECHUU T€OMETPUHU.
[Ipu pemieHnu 3amaud MPaKTHYECKOrO XapakTepa OOYYalOIIUICS YYUTCSI CTPOUTH
MaTeMaTH4YeCKue MOJEIN  peajJbHbIX JKU3HEHHBIX CHUTYallMi, MTPOBOAUTH
BBIYKCJICHUS U OI[EHUBATh aJIeKBATHOCTD MOJYUYEHHOT'O Pe3yJbTaTa.

Kpaiine BaxXHO MNOMYEPKUBATH CBSI3U TEOMETPUM C JIPYTMMU Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIOIb30BATh ONpPEIEICHUS FeOMETPUIECKUX pUryp
U TOHSTUH, NEMOHCTPUPOBATH MPUMEHEHUE IMOJYUYEHHBIX YMEHUU B (U3UKE U
TeXHUKEe. OTH CBsi3M Haumbosiee SpKO BHIHBI B Temax «Bektopsy,
«Tpuronomerpuueckne COOTHOIIECHUs», «Meron koopauHaTt» U «Teopema
[Tudaropay.

Yuebnniii kypc «l'eoMerpus» BKIIOYAET CJICAYIOIIUE OCHOBHBIC pa3feibl
comepxanus: «['eomerpudyeckne ¢UTyppl W UX CBOWCTBa», «lI3MepeHue
F€OMETPUUECKUX  BEIUUYUH», «JlekapToBbl KOOpAMHATHI HAa  ILJIOCKOCTHY,
«Bektopbi», «JIBrxkeHus miaockocTny, «[IpeodpazoBanus mogoous».

Ha m3ydenue ydeOHOro Kypca «I'eomerpus» oTBOAUTCA B 9 Kiacce — 68
yacoB (2 yaca B HEJIEJIO).



COJEPKAHUE OBYUEHUSA

9 KITACC

Cunyc, xocuHyc, TaHrenc yramoB or 0 gmo 180°. OcnHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIbl MIPUBEICHUS.

Pemenune TpeyronbHukoB. TeopemMa KOCHHYCOB U TeOpeMa CHUHYCOB.
Pemenne mnpakTUYECKUX 3aad C MCHOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB.

[Ipeobpazoanue nmogodus. [Tomo6rue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNOpPOU3BENECHUH OTPE3KOB XOPI, TEOPEMBI O IPOU3BENECHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIPATE KACATEIbHOM.

Bekrop, namuHa  (MOAylb)  BEKTOpa,  COHAIpABICHHBIE  BEKTOPHI,
MPOTUBONOJIOKHO  HANpaBJIEHHbIE  BEKTOpPbHI, KOJJIMHEAPHOCTb  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpalMy HajJ BeKTOpamu. Pa3noxeHue BEeKTopa MO JABYM
HEKOJUIMHEApHbIM BekTOopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXO0XKACHUS AJIMH U YIJIO0B.

JlekapTOBbl KOOpJAMHATHI HA MJIOCKOCTU. YPaBHEHUS NPSIMOM U OKPY>KHOCTHU
B KOOpAMHATAX, MEPECEUCHUE OKPY>KHOCTEH M MPSAMBIX. MeToJ KOOpJIUHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnMHA OKpyXHOCTU. ['pagycHas wu
paauaHHas Mepa yria, BBIYMCIECHHE JUIMH AYr OKpyxkHocTeu. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBM>KEHHSI TUIOCKOCTH W BHYTPEHHHUE CHUMMETpUHM (QUryp (dJIEMEHTapHbIe
npeacrasienus). [lapannensusiii nepeHoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHMS NpOrpaMMbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YyHOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSBJICHUEM HMHTEpeca K TMPOLUIOMY H HACTOSIIEMY POCCHUHCKOH
MarT€MaTHuKu, OEHHOCTHBIM OTHOILIECHUEM K JOCTHXKCHUAM pOCCHﬁCKHX
MaTeMaTUKOB U POCCHUMCKOM MATEMaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B APYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpakaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJIHEHUIO 00sI3aHHOCTEHN Ipa’kKJaHUHA U peau3aluu €ro
npaB, MPEACTAaBICHUEM O MaTEMaTHYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TpakAaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHHM HayKHh, OCO3HAHHEM BaKHOCTH
MOPaJbHO-3TUYECKUX MMPUHIUIIOB B J€ITEILHOCTH YUYEHOTO;

3) Tpyn0BOE BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTHUBHOE YYacTH€ B pPEIICHUU NPAKTUYECKUX 3a7ad
MAaTeMaTUYE€CKOW HANpaBJICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHUsl Ha MPOTSKEHUU BCEU XKU3ZHU I YCHENHOW MpoecCHOHAIbHOM
JESTEIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBHUIYATLHON TPAeKTOpUH 00pa30BaHUs U KU3HCHHBIX TIAHOB C
y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBI0 K HAMOIMOHAJIBHOMY U  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEIICHUH, pacCyXICHHIl, YMEHUIO BUJIETh
MAaTeMaTU4E€CKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IIO3HAHMSA:

OpPHEHTAllUENl B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX
MpPEeICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YE€IOBEKA, MPUPOABI U
o0uiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM Haykh Kak cdepbl YeloBEYECKOi
NEATEIIbHOCTH, ATANOB €€ pa3BUTUS U 3HAYMMOCTH JJIS Pa3BUTHUS LIUBUIIM3ALINM,
OBJIQJICHUEM SI3BIKOM MATEMaTUKU U MaTeMaTUYECKOW KYJIbTYPOM KaK CpeICTBOM
IMIO3HAHUA MHpPA, OBJAACHUCM HpOCTCﬁHIPIMH HaBbIKaMU I/ICCJIGHOBaTeJILCKOﬁ
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTaHuMe, GOPMHPOBAHHME KYJIBTYPbl 310POBbSl H
IMOLHMOHAIBHOTO0 0JIAT OTOJTYYHA:

TOTOBHOCTHIO TPUMEHSITh MaTEMaTHUYECKHWE 3HAHUSI B HWHTEpPecax CBOETO
3I0pOBBS, BEACHUS  3I0pOBOr0  oOpa3za KW3HH  (3J0pOBOE€  THTaHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHITUA U OTABIXa, peryispHas ¢u3ndeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TAKOT'0 JK€ MpaBa APYroro 4eJI0BEKa;

7) 3KoI0rM4ecKoe BOCIIUTAHHUE:

OpUEHTAallMEeN Ha MPUMEHEHHE MaTEeMaTHUYECKUX 3HAHUU JJIsI pellieHus 3a1ad
B 00JIACTM COXPAaHHOCTH OKpYXKalollel Cpebl, MIAHUPOBAHUS IOCTYIKOB H
OLICHKA HX BO3MOXKHBIX MOCHEACTBUM JII OKPY’XKAIOUIEH cpeabl, OCO3HaAaHUEM
rJ100adbHOTO XapaKkTepa IKOJIOTMUECKUX TPOOJIEM U MyTeH UX PEelICHUs;

8) aganTanusi K U3MEHAIOIMUMCS YCJIOBUSM CONHAJIbHOH M MPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATeITbHOCTh, B TOM YHCIIE
YMEHUE YYUTBHCSA Y NPYTUX JIOJAeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU M KOMIIETEHITUU U3 OMBITA APYTHX;

HEOOXOAMMOCTEIO B (OPMHUPOBAHWM HOBBIX 3HAHUM, B TOM YHCIIE
bopMyITUpOBaTh UAEH, TOHATHS, TUIOTE3bl 00 00 BEKTAX U SBICHUIX, B TOM YHUCIIE
paHee HEHW3BECTHBIX, OCO3HaBaThb JAC(UUUTHI COOCTBEHHBIX 3HAHHM U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYallMi0, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOMUN KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAaEeMble PEIICHUS W JACUCTBHUS, (OPMYIHPOBATH M OICHUBATH PHUCKU H
MOCIIENCTBUS, (GOPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE y4eOHbIEe 1eHCTBUA

ba3oBble Jornyeckue AeicTBUs

e BBIBIKTh M XAPAaKTEPHU30BaTh CYLICCTBEHHBIC MPU3HAKHM MATEMATHYECKAX
OOBEKTOB, TMOHATUH, OTHOIIECHUM MEXKIYy IOHATHAMH, (POpPMYIHUPOBAThH
ONpENEICHUA  TOHSATUW, YyCTAHABJIMBATh  CYIIECTBEHHBIM  NPU3HAK
KJaccu(puKaluyu, OCHOBaHUS JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPUH
MPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHHMATH, (QopMynUpoBaTH U  MNPeoOpPa3OBLIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacCTHBIE W OOIIHeE,
YCIIOBHBIC;



BBISBIISITh ~ MaTeMaTHYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akrax, JaHHBIX, HAOJIONEHUAX U YTBEPXKICHUSX,
npeasaraTb KpUTEPUU IS BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;
JeNlaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
VHAYKTUBHBIX YMO3AaKJIIOUECHUN, YMO3aKJIOUECHUN 110 aHAJIIOTUH;

pa30upaTh JOKa3aTesbCTBAa MaTEMaTUYECKUX YTBEPKACHUH (IpsIMbIE U OT
MPOTUBHOI0), TPOBOAUTH CAMOCTOSATEIHLHO HECIOXKHBIE JJ10Ka3aTeIbCTBa
MaTeMaTU4YeCKuX (aKTOB, BBICTpAUBaTh APryMEHTALUIO, MPUBOIUTH
pPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pemieHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BapHMaHTOB peUIeHUs, BbIOMpaTh HauboJiee MOAXOAAIUMH C Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciieq0BaTEe IbCKHE NEUCTBUS

UCIIO0Jb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopMmynupoBaTh BOMPOCH, (GUKCUPYIONIME MPOTHUBOPEUHE, MpodsIeMy,
CaMOCTOSITETIbHO YCTAaHaBIIMBATh HMCKOMOE W JaHHOe, (OPMHUPOBATH
THIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UINI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEHHO COCTABICHHOMY IUIAaHY HECIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHNUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSITEIbHO (POPMYITUPOBaTH 0OOOIIEHUS U BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOMIOAEHUS, HCCIENOBaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJTy4YE€HHBIX PE3YIbTATOB, BHIBOJIOB M O0OOIIECHHUIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IMPOIECCa, a TAaKXKE BBIIIBUTATH
MPETIOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSX.

PabGora ¢ undgopmaunmeii:

BBISIBJIATh HEAOCTATOYHOCTh M HW30BITOYHOCTH HWH(OPMAIUHU, JTaHHBIX,
HEOOXOIUMBIX NI pElISHUsI 3a]1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
nH(oOpMaLNIO pa3TUYHbIX BUAOB U (OPM MPEACTABICHUS;

BbIOMpaTh GopMy TpeAcTaBlieHus UHPOpPMAIUM U UJUTFOCTPUPOBATH
peraeMble 3a7aud  CXeMaMH, JAuarpaMMmamu, HHOM Trpadukod U uUX
KOMOMHAIUSIMU;

OLICHUBATh HAAEKHOCTh WH(POPMAIMHM TI0 KPUTEPUSIM, MPEIOKEHHBIM
yUUTENIeM WA COPMYTUPOBAHHBIM CaAMOCTOSITEIILHO.

KoMMyHHUKAaTHBHBIE YHHBEpCAJIbHbIEC YUeOHbIe 1eliCTBHSA:

BOCIIpUHHUMATH U q)OpMYJ'II/IpOBaTB CYXACHUA B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu 06IJ_ICHI/I51, SACHO, TOYHO, TpaMOTHO BBIPpAXXaTh CBOIO TOYKY 3PCHUA



B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, /1aBaTh TMOSICHEHHS 1O XOJY PEUICHUS
3aJ1auyn, KOMMEHTUPOBATh MOJY4ECHHBIN pe3yJbTar;

B XOJI¢ OOCYXKJICHHS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXKTaeMOU TEMBbI,
npoOJeMbl, perraeMoil 3a/iauu, BhICKa3bIBaTh UJIEH, HAIICJICHHBIE HA MOUCK
pEelIeHUs], COMOCTaBJIATh CBOM CYXICHUS C CYXICHUAMHU JAPYTUX
YYaCTHUKOB JAHaiora, oOHApyX UBaThb PAa3UYUE U CXOJCTBO TMO3UIUU, B
KOppeKTHOH popMme popMyaupoBaTh pa3HOTIACHs, CBOM BO3PAXKCHUS,
MIPE/ICTaBIISATh pe3yabTaThl perieHus 3aa4u, IKCIIEPUMEHTA,
HCCIICIOBAHUS, TTPOCKTA, CAMOCTOSITEIHHO BHIOMpaTh (hOpMaT BHICTYILICHUS
¢ y4€TOM 3a/1a4y Npe3eHTalul U 0COOEHHOCTEH ayuTOpuUH;

MOHUMATh U UCIOJh30BaTh NMPEUMYIIECTBA KOMAHIHOW Y UHJIUBUYaIhHOU
paboThI P PEIICHUH YyUeOHBIX MAaTEMATUUYECKUX 3a/1a4;

NPUHUMATH 1I€Jb COBMECTHOM AESATENbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM palboThl, pachpedensTh BUIBI paboT, J0TOBapUBATHCA,
00CYXXJIaTh MPOIIECC U PE3yJbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJBKHX
JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTel (0OCyXIeHus, oOMeH
MHEHHSIMU, MO3T'OBBIE LITYPMBbI U IPYTHUE), BBIOJIHATH CBOIO 4acTh padOThI
U KOODJIWHUPOBATH CBOU JCUCTBUSA C JAPYTUMHU UJICHAMH KOMAaHJIbI,
OLICHMBATh Kay€CTBO CBOEr0 BKJIaJa B OOMIUNA MPOAYKT MO KPUTEPUSIM,
chOpMYJIUPOBAHHBIM YYACTHUKAMH B3aMO/ICHCTBHUS.

PeI‘y.HHTPlBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

CﬂMOOpI‘aHI/I3aIII/ISIZ

CaMOCTOATEIBHO COCTABJIATH IUIAH, AJITOPUTM pELICHUS 3a7auu (WU €ro
4acTh), BBIOMpATh CHOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M KOPPEKTUPOBATH
BapUaHTHI pElIeHUH ¢ y4€TOM HOBOM HHGPOPMAIIUU.

Cam OKOHTPOJIb, IMOIIMOH aJIbHbIA UHTEJLJIEKT:

BJIaJIETh CITIOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa
pEIIeHUs] MAaTEMATUYECKOM 3a/1a4u;

NPEIBUIETh TPYJIHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PEIICHUH 33/1a4H,
BHOCHUTH KOPPEKTHBBI B JICSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
HalJICHHBIX OMMOOK, BBHIABIECHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJibTaTa AEATEIbHOCTU IMOCTAaBJICHHON 11U U
YCJIOBHSM, OOBSCHATh NMPUYUHBI JOCTHXKCHHS WU HEIOCTHIKCHHS I1CJIH,
HaxXOJIUTh OMHUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOydenus B 9 kiacce oOy4damOUIUMKACS TMOJYYUT CIECIYIOIIHE
MpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKUHUMU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHThl HPSAMOYTOJBHOIO TPEYTrOJbHHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxonuTh (C mMOMOIIBIO KAJIbKYISATOPA) AJIHHBI
W YTJIBI 1T HETaOJMYHBIX 3HAYCHUH.

[Tonp3oBathes opMynaMu MPUBEAECHUS W OCHOBHBIM TPUTOHOMETPHUECCKUM
TOXJIECTBOM JUII HAXOXXJCHUSI COOTHONIICHUN MEXAy TPUTOHOMETPUYECKUMU
BEJIMYUHAMH.

Hcnons30BaTh TEOPEMbl CHHYCOB M KOCUHYCOB JIJIS HAXOXKJICHHST Pa3IMYHBIX
AJIEMEHTOB TPEYTroJbHHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHSATh HX MpPU
pEIICHU U T€OMETPUYECKUX 3a/1a4.

Brnaners moHsATHAMH — mpeoOpa3oBaHus  MOAOOUS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HBIX (uryp. ITonb3oBaThCsi CBOWCTBAMU MOJO0US TPOU3BOJIBHBIX
buryp, ymeThb BBIUHCIATh JUIMHBI W HAXOAUTh YIJbl Y TOMOOHBIX (UTYD.
[IpumeHaTh CcBOWCTBA MOAOOMS B MPAKTHUYECKUX 3aqadax. YMETh NPUBOIUTH
pUMeEpPHI MOI0OHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb30oBaThCcs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeJIbHOM.

[lonb30BaThCcsl BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUM W (PU3HUECKUN
CMBIC]I, TPUMEHSTh WX B PEIICHUU T'EOMETPUYECKUX M (DU3NYECKUX 3ajad.
[IpuMeHsTh CKaJIApPHOE MPOU3BEACHUE BEKTOPOB IS HAXOXKACHUSI IJTUH U YTJIOB.

[lonb3oBaTbCsi METOAOM KOOPAMHAT HA IUIOCKOCTH, HIPUMEHATH €ro B
pPELIEHN U T€OMETPUUECKUX U MTPAKTUYECKUX 3a]1ay.

Bnaners MOHATHSMU TPaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYTU OKPYKHOCTH M PaJWAHHOW MEpHI yIja, YMETh BBIYHMCIATH ILIOMIA]b
Kpyra u ero yacteil. [[puMeHsaTh moJiydeHHbIE YMEHHUS B IPAKTUUECKHUX 3a7adax.

Haxomuth ocu (uaM HEHTPHI) CUMMETpUH (PUTYP, HPUMEHSATH JBUKCHUS
MJIOCKOCTHU B MPOCTEHIIINX CIydasX.

[IpuMeHATh MONy4EeHHbIE 3HAHHWS HA MPAKTHUKE — CTPOUTh MaTeMaTH4EeCKHE
MOJIEJIN JIJI 3a/lay peajibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUYUCICHUS
C TMPUMEHEHHEM TMOJ00US U TPUTOHOMETpHUECKHX (yHKIMIl (MONB3ysICh, TaE
HEO00XO0IMMO, KAJIbKYJIATOPOM).






TEMATHUYECKOE II'TAHUPOBAHHUE

9 KITIACC

HanmeHoBaHMe pa3jaesioB U TeEM

Koan4yecTBo yacos

DJIeKTpoHHbIe (M ppoBbIE)

Ne n/m NPOrpaMMblI Bcero Kontpoaenbie | Hpaktiieckue o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 TpuroromeTpisi. TeopeMbl KOCHHYCOE i 16 1 https://m.edsoo.ru/NSC1F0Y8Q
CUHYCOB. Pemenue TpeyrojbsHUKOB
[IpeobpazoBanue momaoowms.
2 MeTtpuueckne COOTHOILIEHUS B 10 1 https://m.edsoo0.ru/Y1C1H2L 7A
OKPY>KHOCTHU
3 BexTopsl 12 https://m.eds00.ru/G9G1S414Q
4 JlexapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 https://m.edsoo.ru/D7D4T0S9Z
[IpaBuiibHBIE MHOTOYTOJBHUKHU. [[1rHa
5 OKPY>KHOCTH U IIJIOIIAIb KPyTa. 8 https://m.edsoo.ru/Q3Y8WOH3L
Berunciienue momaaei
6 JIBIDKEHUS TTIOCKOCTH 6 https://m.edsoo.ru/G6D6E5E9J
7 Hoetoperte, 0606meHI:Ie’ 7 2 https://m.edso0.ru/A7C2G3N3P
cUCTeMaTH3allusl 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOIT'PAMME



https://m.edsoo.ru/N5C1F0Y8Q
https://m.edsoo.ru/Y1C1H2L7A
https://m.edsoo.ru/G9G1S4I4Q
https://m.edsoo.ru/D7D4T0S9Z
https://m.edsoo.ru/Q3Y8W0H3L
https://m.edsoo.ru/G6D6E5E9J
https://m.edsoo.ru/A7C2G3N3P




IHOYPOYHOE IINTAHUPOBAHHE

9 KUIIACC
KoaunvecTBo yacoB
Ne Hara DJIeKTPOHHBIe HU(POBBIE
Tema ypoka Kontpoubnbie | IlpakTHyeckue
n/n Bcero u3yyeHHus | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Onpenenenue
1 TPUTOHOMETPUUECKUX (DYHKIIHIA 1 https://m.edsoo.ru/NAU9N8S5B
yraoB ot 0° no 180°
2 DopMyIIbl IPUBEACHUS 1 https://m.edso0.ru/M4T1M2C6I
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/X6D4T5E8R
4 Teopema KOCUHYCOB 1 https://m.edso0.ru/G2U8M5V2S
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/P6X1X8V0Y
6 Teopema cuHyCcOB 1 https://m.edso0.ru/X7SOL2F5L
7 Teopema cuHyCOB 1 https://m.edso0.ru/T3C900K4T
8 Teopema cuHyCOB 1 https://m.edsoo.ru/U3Z3D9G7Y
H
9 AROAICHHE JUIHH CTOPOH 1 1 https://m.edsoo.ru/C5KOP7UBA
BEJIMYUH YIJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyroLHUKOB 1 https://m.edsoo.ru/HID7N7H1X
11 Pemenue TpeyroibsHUKOB 1 https://m.edsoo.ru/USA4N9B4X
12 Pemenue TpeyroibsHUKOB 1 https://m.edsoo.ru/B2Z3A3G5D
13 Pemenne TpeyroibsHUKOB 1 https://m.edsoo.ru/T4B3L9OIN
IT
14 PAKTITIECKOS NpHMEHEime 1 https://m.eds00.ru/X00814D8O
TEOPEM CHHYCOB M KOCHHYCOB
[IpakTryeckoe npuMeHeHue
15 1 https://m.edsoo.ru/H4L7L1V9E
TEOPEM CHHYCOB M KOCHHYCOB



https://m.edsoo.ru/N4U9N8S5B
https://m.edsoo.ru/M4T1M2C6I
https://m.edsoo.ru/X6D4T5E8R
https://m.edsoo.ru/G2U8M5V2S
https://m.edsoo.ru/P6X1X8V0Y
https://m.edsoo.ru/X7S0L2F5L
https://m.edsoo.ru/T3C9O0K4T
https://m.edsoo.ru/U3Z3D9G7Y
https://m.edsoo.ru/C5K0P7U6A
https://m.edsoo.ru/H9D7N7H1X
https://m.edsoo.ru/U5A4N9B4X
https://m.edsoo.ru/B2Z3A3G5D
https://m.edsoo.ru/T4B3L9O9N
https://m.edsoo.ru/X0O8I4D8O
https://m.edsoo.ru/H4L7L1V9E

16

Konrponbhas padora o teme
"Pemienne TpeyrojabHUKOB"

https://m.edsoo.ru/N8SG3R1V0B

17

[TonsiTue o0 mpeoOpa3oBaHUH
noaoous

https://m.edsoo.ru/M7B40Q1A0U

18

COOTBETCTBEHHBIE 3JIEMEHTHI
noJ00HBIX (HUTyp

https://m.edsoo.ru/S400S7A9J

19

COOTBETCTBEHHEIE JIEMEHTHI
noJ00HBIX HUryp

https://m.edsoo.ru/E7U8F3130Q

20

Teopema o npousBeacHUN
OTPE3KOB XOP/I, TEOpEMa O
MIPOU3BEJICHUU OTPE3KOB
CEKYIIMX, TEOpEMa O KBajparTe
KacaTelnbLHOMI

https://m.edsoo.ru/L7X7S0V7N

21

TeopeMa o npou3BeeHUN
OTPE3KOB XOp/I, TEOPEMA O
MIPOU3BEJICHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpare
KacaTelibHOMN

https://m.edsoo.ru/Y8V3M5Q7U

22

Teopema o npousBeacHUN
OTPE3KOB XOPJ, TEOpEMA O
MPOU3BEIECHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBaApaTe
KacaTenbHOM

https://m.edsoo.ru/15Y4U2J8K

23

[Ipumenenue TeopeM B pelieHUU
reOMETPUYECKUX 3a1a4

https://m.edsoo.ru/A0OP81303X

24

[IpumeHeHune TeopeM B pelieHUN
F€OMETPUYECKUX 3a]a4

https://m.edsoo.ru/P7V2E1D5B

25

[IpumeHeHne TeopeM B peleHUN

https://m.edsoo.ru/U6P7K9X6F



https://m.edsoo.ru/N8G3R1V0B
https://m.edsoo.ru/M7B4Q1A0U
https://m.edsoo.ru/S4O0S7A9J
https://m.edsoo.ru/E7U8F3I3Q
https://m.edsoo.ru/L7X7S0V7N
https://m.edsoo.ru/Y8V3M5Q7U
https://m.edsoo.ru/I5Y4U2J8K
https://m.edsoo.ru/A0P8I3O3X
https://m.edsoo.ru/P7V2E1D5B
https://m.edsoo.ru/U6P7K9X6F

TCOMCTPUUCCKHUX 3aJa4d

26

Kontponbshast paboTa o Teme
"TIpeoOpa3zoBanue mogo0us.
Mertpuyeckne COOTHOLICHUS B
OKpy>kHOCTH"

https://m.edso0.ru/G4N306Q7B

27

OmnpeneneHne BEKTOPOB.
®uU3HYECKUN U TEOMETPUIECKUN
CMBICII BEKTOPOB

https://m.edsoo.ru/MV5U3B7V4A

28

CrnoxeHue U BBIYMTaHUE
BEKTOPOB, YMHOXXEHHE BEKTOpA
Ha YUCIIO

https://m.edso0.ru/Q4Z2G9U6P

29

CroXXeH1e U BEIYUTAHUE
BEKTOPOB, YMHOXKEHHE BEKTOpa
Ha YUCIIO

https://m.edsoo.ru/S6W1WO0EQT

30

CroXeHue U BEIYUTAHUE
BEKTOPOB, YMHOXXCHHE BEKTOpa
HA YUCJIO

https://m.edsoo.ru/C3FOF2A0L

31

PasnoxxeHne BekTOpa no AByM
HEKOJUJIMHEAPHBIM BEKTOPAM

https://m.edsoo.ru/YOMO0S4Y7L

32

Koopaunatel BekTopa

https://m.edsoo.ru/B2X2F606L

33

CxanspHoe MpOU3BEICHHE
BCKTOPOB, CI'0 IPUMCHCHUC IJIA
HaXOXXICHUS JUTUH U yTIIOB

https://m.edsoo.ru/JOG8C1A4M

34

CKaJIHpHOﬁ‘ IMPOU3BCACHUC
BCKTOPOB, €TI0 IPUMEHECHUC IJIA
HaXOXICHUA JJIMH U YTJIOB

https://m.edsoo.ru/E8Y6L1K8G

35

Pemenue 3ana4 ¢ noMoIpko
BEKTOpPOB

https://m.edsoo.ru/JBUOE1A20



https://m.edsoo.ru/G4N3O6Q7B
https://m.edsoo.ru/W5U3B7V4A
https://m.edsoo.ru/Q4Z2G9U6P
https://m.edsoo.ru/S6W1W0E9T
https://m.edsoo.ru/C3F0F2A0L
https://m.edsoo.ru/Y9M0S4Y7L
https://m.edsoo.ru/B2X2F6O6L
https://m.edsoo.ru/J0G8C1A4M
https://m.edsoo.ru/E8Y6L1K8G
https://m.edsoo.ru/J8U0E1A2O

Pemenue 3agad ¢ moMoImpo

36 https://m.edsoo.ru/V3A4RIS5N
BEKTOPOB
[IpumeHeHue BEKTOPOB I

37 P OB A https://m.edsoo.ru/Y6L2Q5W4B
pelieHus 3aaa4 Gu3nKu
Kontponrhas padora o teme

38 " P " P https://m.edso00.ru/B8Z7R7R3V

Bexrops!
€KapTOBBI KOOPIUHATHI TOUYEK

39 Hlexap PA https://m.edsoo.ru/P713P8N5I
Ha IJIOCKOCTH

40 YpaBHeHHE MPAMOit https://m.edsoo.ru/C3C1S1L1T

41 YpaBHeHue npsaMoit https://m.eds00.ru/Q4C4R9P7V

42 YpaBHEHUE OKPYKHOCTH https://m.edsoo.ru/M80O400P6T
KoopauHaTsl ToUek nepeceueHus

43 . https://m.edsoo.ru/MW9IL3G6K5D
OKPY>KHOCTHU U TIPSIMOM
MeTto1 KOOpAUHAT NP PEUICHUH

44 reOMETPUYECKHX 3a/1a4, https://m.edsoo.ru/J8F3V8V0X
MPAKTUYECKUX 3a7a4
Meroz KOOpAMHAT IIPU PELIEHUN

45 TeOMETPUIECKUX 3a/ad, https://m.edsoo.ru/U2P9F4Y1R
NMPAKTUYECKUX 3a7a4
MeTton KOOpIAUHAT NP PELICHUH

46 TeOMETPUIECKUX 3a/ad, https://m.edsoo.ru/COE1B7W5E
NPaKTUYECKHX 3a7a4
KonTtponbHas pabora o teme

47 "JlekapTOBbI KOOPAMHATHI Ha https://m.edsoo.ru/F6Q7C405E
MI0CKOCTH"
[IpaBunbHBIE MHOTOYTOJIBHHKH,

48 P Y https://m.eds00.ru/D8M7C4B3B
BBIUHCJICHUE UX DJIEMEHTOB

49 Yucno mt. JlmuHa OKpyKHOCTH https://m.edsoo.ru/S2D0A8I0G



https://m.edsoo.ru/V3A4R9S5N
https://m.edsoo.ru/Y6L2Q5W4B
https://m.edsoo.ru/B8Z7R7R3V
https://m.edsoo.ru/P7I3P8N5I
https://m.edsoo.ru/C3C1S1L1T
https://m.edsoo.ru/Q4C4R9P7V
https://m.edsoo.ru/M8O4O0P6T
https://m.edsoo.ru/W9L3G6K5D
https://m.edsoo.ru/J8F3V8V0X
https://m.edsoo.ru/U2P9F4Y1R
https://m.edsoo.ru/C0E1B7W5E
https://m.edsoo.ru/F6Q7C4O5E
https://m.edsoo.ru/D8M7C4B3B
https://m.edsoo.ru/S2D0A8I0G

50

Yucno m. JInmvHa OKPYKHOCTH

https://m.edsoo.ru/H7E4B7J1N

o1 JnuHa 1yru OKPYKHOCTH https://m.edsoo.ru/16G2X5M8B

52 Panuannas mepa yria https://m.edso0.ru/A2X3T6K0Y
IImomans kpyra, cekTopa,

53 HHans Kpy P https.//m.eds00.ru/J204S3WIR
cerMeHTa
ITnomans Kpyra, cekrTopa,

54 Hanb kpy P https://m.eds00.ru/S1F4BI07C
cerMeHra
ITnomans Kpyra, cekTopa,

55 HaL Kpy p https://m.edso0.ru/C9SO0MOW9C
cerMeHra

56 ITonsarne o ABMKEHNHN IIIOCKOCTH https://m.edsoo.ru/Q9L20519L
ITapamne i TIEpEHOC,

57 PALTCIILHBIH HIEPEn https://m.eds00.ru/P8Y9BIL3H
MIOBOPOT
ITapamne i IIEpEHOC,

58 PALTCILHBIH HIEPEH https://m.eds00.ru/N7G212Y2T
IOBOPOT
TTapamne 1 IEpeHOoC

59 PALTEIILHBIH HEPEHOC, https://m.eds00.ru/T8D4B6J1R
TTOBOPOT
TTapamne 1 IIEpeHoC

60 PGB HBII TIEPEHOC, https://m.edsoo.ru/K8G3M1M7M
MTOBOPOT
[IpnMeHeHne IBUKEHUN IPU

61 p g p https://m.eds00.ru/Z4XAN5HEX
pEIICHUN 3319
KouTponbHas paboTa mmo Temam
"[TpaBuiIbHBIE MHOTOYTOJIbHUKH.

62 p y https://m.edsoo.ru/BONSP6DIG
OKpyXHOCTb. [[BHXKECHHS
IUTOCKOCTH"
[ToBTOpenue, o6odIeHNE,
cucTeMaTHU3alys 3HaHUH.

63 H https://m.edsoo.ru/W4D9F7T2J

N3mepenune reoMeTpuyecKux
BEIMYUH. TpeyroibHUKU



https://m.edsoo.ru/H7E4B7J1N
https://m.edsoo.ru/I6G2X5M8B
https://m.edsoo.ru/A2X3T6K0Y
https://m.edsoo.ru/J2Q4S3W9R
https://m.edsoo.ru/S1F4B9Q7C
https://m.edsoo.ru/C9S0M0W9C
https://m.edsoo.ru/Q9L2O5I9L
https://m.edsoo.ru/P8Y9B9L3H
https://m.edsoo.ru/N7G2I2Y2T
https://m.edsoo.ru/T8D4B6J1R
https://m.edsoo.ru/K8G3M1M7M
https://m.edsoo.ru/Z4X4N5H6X
https://m.edsoo.ru/B9N8P6D9G
https://m.edsoo.ru/W4D9F7T2J

64

[ToBTOpeHue, o6odIICHHE,
CUCTEMaTHU3aLMsl 3HAaHUI.
[TapannensHsie u
NEPIECHIUKYIISIPHBIE TIPSMBIC

https://m.edsoo0.ru/L6TOVIMIM

65

[ToBTOpeHue, o6odIICHHE,
CUCTEMaTHU3aLMsl 3HAaHU.
OKpy>XHOCTb U KpYT.
['eomeTpuueckue nocTpoeHus.
VYTII1Bl B OKPYKHOCTH

https://m.edsoo.ru/SSWOE7WA4E

66

[ToBTOpeHue, o6o0mIeHKE,
CHUCTEMAaTH3alMs 3HAHUIA.
Brvicannsle U onMcaHHbIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

https://m.edsoo. ru/H4W1W5T30

67

Hrorosas KOHTpPOJIbHAsA pa60Ta

https://m.edsoo.ru/l1408WQ0C10

68

[ToBTOpeHue, o6obIICHHE,
cHUCTeMAaTH3allMs 3HAHUI

https://m.edsoo.ru/B8S9R3L2N

OBULIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/L6T9V9M1M
https://m.edsoo.ru/S5W0E7W4E
https://m.edsoo.ru/H4W1W5T3Q
https://m.edsoo.ru/I4O8W0C1O
https://m.edsoo.ru/B8S9R3L2N




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI

9 KITIACC

Kon
MPOBEPsSIEMOT0
pe3yJjbTarTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIUH OCTPBIX YIJIOB, HAXOJUTH C UX
MIOMOIIIBIO  PA3JIUYHBIC 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYrOJIbHUKA
(«pemieHre  TPSMOYTOJBHBIX  TPEYTrOJbHUKOB»). Haxomauts (¢

IIOMOIIBIO KaJ'IBKy.]'IfITOPa) JAJIMHBL U YTIIbI JJIA HETAOIMYHBIX 3HAYSHHI

6.2

ITonp3oBaThCs (I)OpMy.TIaMI/I IPpUBCACHUSA nu OCHOBHBIM
TPUTOHOMETPHUIYCCKUM TOXKIACCTBOM IJId HaAXOXICHHA COOTHOIIICHUM

MCKAY TPUTOHOMETPHUICCKUMHA BCIIMUNHAMU

6.3

Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCHUHYCOB [UISl HAaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYroJibHUKA («PEIIEHUE TPEYTOJbHUKOBY),

IMPUMCHATDH UX ITPU PCHICHUHN T'COMETPUICCKUX 3aaaY

6.4

Bnagerp moHATHSAMH TpeoOpa3oBaHUs MOJ00MsS, COOTBETCTBEHHBIX
3JeMEeHTOB TOJ00HBIX (uryp. [lomp3oBaThcs CBOMCTBAMHM TOI00MS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIYHCIAThH JJIMHBI U HAXOJIUTh YTJbl Y
noo0HbIX (uryp. [IpuMeHsATh CBOWCTBa MOJOOMS B MPAKTHYECKUX
3a/ayax. YMeTh MPHUBOIUTH MPUMEPHl MOJOOHBIX Quryp B

OKpY’KalolleM MUpe

6.5

ITonp3oBaThCs TeOpeMaMu O IIPOU3BCACHHU OTPE3KOB XOpHd, O

MIPOU3BEJICHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOMI

6.6

[lonp30BaTbCsl  BEKTOpamMu, I[OHMMaTb MX TE€OMETPUYECKUM H
¢u3nyecKkuil CMbICH, NPUMEHATh MX B PEHICHUH T'€OMETPUYECKUX M
¢usnueckux 3amad. [IpuMeHSTH CKalspHOE MPOU3BEICHHE BEKTOPOB

JI HAXOXKACHUA OJIMH U YTIJIOB

6.7

ITomp30BaThCs METOAOM KOOpAMWHAT Ha IINIOCKOCTHU, IIPUMCHATH €TI0 B




peIICHUN I'COMETPHUICCKUX U IIPAKTUYCCKUX 3aJ1a4

Brnanets TIOHATUAMHA IMPaBUJIbHOT'O MHOTI'0YTOJIbHUKA, JJIMHBI

OKpY>KHOCTH, JJIMHBI IYTM OKPYXKHOCTM W paJuaHHOW Mephl yria,

o8 yMETh BBIYHCIATH IUIOIIAAb Kpyra u ero uyacteil. IlpumensTs
MOJTyYEeHHBIC YMEHUS B MPAKTHUECKUX 3a/1a9ax
6.9 HaxonuTes ocu uin EHTPhl CUMMETPHUH PUTYD, IPUMEHSTH JTBHUKCHUS
' TUIOCKOCTH B MPOCTEHUIINX CIydasx
[IpuMeHATs TOJNIyYeHHBIC 3HAHUS Ha TPAKTUKE — CTPOWTH
MaTeMaTHYeCKHe MOJICNH JUIS 33a]a4 pealbHOW JKU3HU U MPOBOJUTH
6.10 COOTBETCTBYIOIIME BBIUKCICHUS C TNPUMEHEHHEM TMOA0OHs U

TPUTOHOMETPUUYECKUX (YHKIUH (MOJB3yAch, TI€ HEOOXOIMMO,

KAJIBKYJISITOPOM)




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUNA
6 ['eomerpust
6.1 Cunyc, kocunyc, Tanresc yrios oT 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOX1eCTBO. POPMYIIBI IPUBEICHUS
Pemenne tpeyronpHukoB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. PereHue
6.2 NPaKTHYECKUX 3aJad C KCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [TpeoOpazoBanue momobus. [Togodre cooTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 pou3BeACHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTelbHOU
Bekrop,  anumHa  (MOAYyNb)  BEKTOpa,  COHANpaBJIICHHBIE  BEKTODHI,
6.5 NPOTUBOIIOJIOKHO  HANpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpaIMU HaJl BEKTOpaMu. Pa3noskeHne BEKTOpa 1o IByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopnunatel BekTopa. CKajsipHOE MPOM3BEICHUE BEKTOPOB, MPUMEHEHHE IS
' HAXOXKICHUS JUTUH U YTJIOB
JlekapToBBl KOOPIMHATHI HAa TUIOCKOCTH. YPaBHEHHS NMPSIMOH M OKPYKHOCTU B
6.7 KOOpJMHATAX, MEePECEUCHUE OKPYKHOCTESH U MPSIMBIX. MeTO] KOOPJMHAT U €T0
NpUMCHEHHE
6.8 [TpaBuIBHBIE MHOTOYTOJIbHUKH
6.9 Jnuna okpyxHOCTH. ['pamycHas u paauaHHas Mepa yria, BBIYUCICHHE JUTHH JIyT
' OKpY>KHOCTEU
6.10 [Tnomans kpyra, ceKTopa, CerMeHTa
6.11 JIBIKEHHSI TUIOCKOCTH M BHYTPEHHHE CHMMETpUU Guryp (dJIeMeHTapHbIC
' npexactasnenus). [lapannensusiii nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
MMPOI'PAMMBI OCHOBHOI'O OBIIET'O OEPA3OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGoOBaHUSI K NPeAMETHBIM pe3y/ibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeJIbHOM IPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe ®I'OC

YMeHHE OIepupoBaTh IOHATUAMH: MHOXECTBO, IIOJMHOXKECTBO,
Olepalyy HaJ MHOXECTBAMH; YMEHHUE OIEpUPOBATH IMOHATHAMU:
rpa¢, CBs3HBIA Tpad, OepeBo, LUKJ, MPUMEHITh MX NPU PEIICHUH
3aJja4y; yMEHUE UCIOJIb30BaTh rpaduueckoe MpeicTaBieHne MHOXKECTB
JUIsL OTIMCAHUS PEAIbHBIX MPOLIECCOB U SBJICHUM, IIPU PELLECHUU 3a]a4

U3 IPYTUX y4eOHBIX MPEMETOB

YMeHue onepupoBaTh MOHATUSMU: ONpENEICHHUE, aKCUOMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHME pAaclo3HaBaTh WCTUHHBIE U JIOXKHbBIE
BBICKA3bIBaHUS, MPHUBOIUTH MPUMEPhl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaHU W OTPHULIAHUA BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATHUSMU: HATYpaJIbHOE YHUCIO, TPOCTOE U
COCTaBHOE YHUCJIO, JIEIMMOCTh HATypaJbHBIX YHWCEJ, MPU3HAKU
JEIUMOCTH, IIeJI0€ YHUCIIO, MOAYJb YHucla, OObIKHOBEHHas ApoOb U
JecsTUYHasE JApoOb, CTAaHAAPTHBIA BUJI YMCJIA, PAIMOHAILHOE YHUCIIO,
UppAlMOHATIbHOE 4YHUCJIO, apu(MeTHYecKUi KBaJpaTHBIH KOPEHB;
YMEHHE  BBINOJHATH JEUCTBUS C  4YHUCIAMH, CpPaBHUBaTh W
YIOPSI0YMBATh YKCIIA, MPEACTaBISITh 4YHCIa Ha KOOPAMHATHOU
NpsIMOM, OKPYIJIATh 4YHUCJA; YMEHHME JelaThb NPUKUAKY H OLEHKY

pe3yJibTaTa BbIYHUCICHHI

YMeHue onepupoBaTh MOHATUSIMU: CTENEHb C LIEJIBIM I10KA3aTElEM,
apupMeTHUecKUil KBaJpaTHBI KOpPEHb, MHOTOWIEH, ajreOpandeckas
npoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTETEeHH
Oosbllle €AMHUIIBI; YMEHHE BBIOMHATH pacu€Tel 1Mo (Gopmysam,
npeobpazoBaHusl LEJbIX, JAPOOHO-PAllMOHATBLHBIX BbIPAKEHUN U
BBIPAKEHUM C KOPHAMM, Pa3lOkKEHHE MHOTOYJ€HAa Ha MHOXKUTENIH, B
TOM YHCJIE€ C UCIOJIb30BaHUEM (OPMYJT pPA3HOCTH KBAApaTOB H

KBaZpaTa CyMMbI U pa3HOCTHU

YMeHue ONCpHUpOBaATh NOHATHAMU: YUCJIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE DPEIIaTh JIMHEWHbIE U KBaJIpaTHbIC yYpaBHEHMS,
JPOOHO-PAIMOHANILHBIC YPABHEHHSI C OJHOW IEPEeMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YPABHEHWH, JIMHEWHbIC HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pAallMOHAJIbHbIE HEPABEHCTBA C  OAHOM
IIEPEMEHHOM, B TOM YHCJIE IPU PELICHNHN 3a]a4 U3 IPYTUX MPEIMETOB
U TIPaKTHYECKHUX 3aJa4; YMEHHE MHCIONIb30BaTh KOOPJUHATHYIO
OpSAMYI0 U KOOPAMHATHYIO IUIOCKOCTb Ul HM300pakeHUsl peLIeHui

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKIUSA, TpaPUK QYyHKIUH, HYIH
GyHKIHH, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, YObIBaHMs, HauOOJbIIEE W HAUMCHBIIEE 3HAYCHUS
byHKIHY; yMEHHE OTIEPUPOBATH MOHATUSMU: npsiMast
HPONOPIMOHATIBHOCTh, JTMHEHHAs (YHKIHS, KBaJpaTuvHas (QyHKIIHS,
oOpaTHasi TPOMOPIMOHATLHOCTh, Mapabona, runepbosia; yMmeHue
CTpoUTh Tpaduiku HYyHKIMI, UCTIOIB30BaTh TPaPUKU TSI ONIpeIeICHUs
CBOWCTB IMPOIECCOB U 3aBUCUMOCTEH, JUIS pEIIeHUs 3a7a4d U3 JAPyTruxX
yU4eOHBIX TIPEJAMETOB W pEaTbHON JKU3HH, YMEHHE BBIPAXKATh

dbopMyiaMu 3aBUCUMOCTH MEX/y BETMYMHAMU

YMeHnune OIIEpUpPOBaThH MOHSTHSIMU: II0CJIEZI0BATEIBHOCTD,
apupmMeTHueckass M TEOMETpHYEecKass  IpPOrpeccuH;  yMEHHe
UCTIOJIB30BaTh CBOWCTBA MOCJIENOBATEINBHOCTEH, (DOPMYIIBI CyMMBI H
o0IIero 4jieHa MpH peleHUH 3ajia4, B TOM YHCIE 3a/1a4 U3 JPYrux

y4eOHBIX IPEIMETOB U PEAILHOM JKU3HU

YMeHue pemiath 3a/la4dl pa3HbIX THUIIOB (B TOM YHUCIJIE HA IMPOLICHTHI,
IO WM 4YacTH, JBIDKEHUE, padoTy, ILEHy TOBapOB U CTOUMOCTH
MOKYTIOK U YCIYT, HAJIOTH, 337a4i U3 00JIaCTH YIIPABICHUS JTUYHBIMU U
ceMelHbIMH  (pMHAHCAMU); YMEHHE  COCTaBJIATh  BBIPAKCHUS,
ypaBHEHHUsI, HEpPAaBEHCTBA M CUCTEMbl IO YCJIOBHUIO 3aj/layw,
UCCIIEIOBATh TOJTYYEHHOE pEIIeHHE W OLIEHUBATh IPABIONONI00HOCTh

MOJIYYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh NOHATUSAMM: (QUrypa, TOUKA, OTPE30K, MpsiMas,
Jyd, JIOMaHasi, yroJjl, MHOTOyroJIbHUK, TPEYroJbHHUK, PaBHOOEAPEHHBII
U PABHOCTOPOHHHM TPEYTOJbHUKH, MPSAMOYTOJbHBIH TpPEYrojJbHHUK,

MCAHaHa, 6I/ICC€KTpI/IC3 N BbBICOTA TPCYI'OJIbHUKA, quBIpéXYFOHLHI/IK,




napajjienorpaMM, poM0, TPAMOYTOJNBHUK, KBajpaT, Tpamelus;
OKPYKHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHue pelaTh 3aJadyd, B TOM 4YMCJIE U3 TOBCEIHEBHOM
KU3HU, HAa HAXO0XKJICHUE I'€OMETPUYECKUX BEIMYUH C NPUMEHEHHEM

M3YYEHHBIX CBOUCTB (UTYp U (HaKTOB

10

YMeHHe omnepupoBaTh MNOHSATHSAMM: PaBEHCTBO (UIYp, PABEHCTBO
TPEYTOJIbHUKOB; TMapajuleIbHOCTh U TMEPHEHIUKYISIPHOCTh MPSAMBIX,
yrojl MEXIy TNpSMbIMH, NEPHEHIUKYJSAP, HAKIOHHAs, MPOCKIHS,
nojgobue Guryp, noJoOHbIE TPEYTrOJIbHUKHA, CHMMETPHUSI OTHOCHTEIILHO
TOYKM M TPSAMOH; yMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPUIO H
nojobue Guryp, mapaysielbHOCTh M TEPIECHINKYIISIPHOCTD TPSMBIX B

OKpY’KaroIleM MUpe
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YMeHue onepupoBartb IMOHATUSAMM: JJIMHA, PAacCTOSHUE, YIOJl
(BemuuMHa yria, CUHYC M KOCHHYC YIJIa TPEYroJIbHUKA), IUIOILAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEJAMETOB U 00OBEKTOB B OKPY KAIOLIEM
MHUpE; YMEHHE MpPUMEHATh (QOPMYJIbI MepUMeTpa M  IUIOIIAIM
MHOTOYTOJIbHUKOB, JJUHBI OKPYXXHOCTH M IUIOIIAAH Kpyra, oObema
IPSIMOYTOJIbHOIO TAapaJlIeJICNIUIEa; YMEHUE NPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUTOHOMETpUYECKHE COOTHOIICHUS  JUIS

BBIYMCJICHUA JJIMH, paCCTOHHHﬁ, 18 (11D ()7
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YMmenue un3zo0paxkaTb IUIOCKME (uUrypsl M HMX KOMOMHAIMH,
MIPOCTPAHCTBEHHbIE (UIYpBl OT PYyKH, C TIOMOLIBI UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OINHMCAHUIO
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YMeHue  onepupoBaTh  IMOHATUSIMHU:  NPSAMOYIOJbHas  CHCTEMa
KOOpAMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO0, CKAJISIPHOE MMPOU3BEICHNE BEKTOPOB;
YMEHHE HCIIOJB30BaTh BEKTOPHI M KOOPAWHATHI JJISI TPEICTABICHUS
JMAHHBIX W PpEUICHUs 3aJa4, B TOM UYHUCIIE W3 JPYruX Y4eOHBIX

MPEIMETOB U peAIbHOM KU3HU
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YmMmeHue ONCprupoBaTh IMNOHATHUAMM: CTOJI6I/IKOBBIG U KPYTOBLIC
auarpamMMmbl,  TaONMUIBl, cpenHee apudmMeThyeckoe, MeAHaHa,
HauOoJbIlIce W HAWMMEHBINIEE 3HAYCHHS, pa3Max YHUCJIIOBOTO Habopa;

YMEHHE  W3BJEKaTh, HMHTEPIPETHPOBATH W  NpeoOpa3oBHIBATH




UHPOPMAIMIO, TPEACTABICHHYI0 B TaOMMIIaX W Ha JAMarpammax,
OTPAKAIOILIYI0 CBOMCTBA M XAPAKTEPUCTUKH PEAIBHBIX IPOLIECCOB U
ABJICHUH; yMEHHE pacro3HaBaTh W3MEHYUBBIE BEJIWYMHBI B

OKpY’KaroIleM MUpe
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YMeHne omnepupoBaTh MOHATHAMM: CIyYalHBIA OMNBIT (CIy4aiHbIi
SKCIIEPUMEHT), JJIEMEHTapHOe COObITHE (IJIIEMEHTApHBI HUCXO.)
CIIy4aifHOTO OIbITa, CIy4yailHOe COObITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HAXOIUTh BEPOSATHOCTU CIYYalHBIX COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU COOBITHAMHU; YMEHHE peIIaTh
3a7a4d METOJOM OPIaHU30BAaHHOIO mepedopa U € HCIOIb30BAaHUEM
NpaBWJa YMHOMKEHUS; YMEHHUE OLICHHBATh BEPOSTHOCTH peabHBIX
COOBITHI ¥ SIBJICHWH, TIOHUMATh POJb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITMH B OKPYXAalOIlEeM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSITHUEM HE3aBUCHMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YUCEI U €ro POJIbIO B MACCOBBIX ABJICHUAX

16

YMeHue BbIOMpaTh MOIXOASIIMI H3YyYEHHBI METOJ Ul pELICHUs
3aJauu, MPUBOAUTH MPUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIE U KU3HH, PACIIO3HABATH MIPOSBIICHNE 3aKOHOB MATEMAaTUKU B
UCKYCCTBE, OIIMCBHIBaTb OTACIBHBIE BBINAIOIIMECS  PE3YJIbTaTHl,
IIOJlyYE€HHBIE B XOJE Pa3BUTUS MATEMaTHUKU KaK HAyKH, MPUBOJIUTH
MIPUMEPHI MAaTEMATUUYECKUX OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOW UCTOPHUH




HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1 Uucna v BeIUKUCIICHUS

11 Harypanbnsie u nensle uyncina. [Ipu3Hakyu 1eIUMOCTH LIEJIBIX YUCET

12 OObIKHOBEHHbIE W JECATUYHBIE  ApOoOM,  MPOLEHTH,  OECKOHEUHbIE
' MIePUOIUYECKHUE TPOOH

13 PanmonanbHple  uucna. ApudMmeTHyecKHe Omnepalud ¢ PalUuOHAIbHBIMU
' qHCcIaMU

14 JlelicTBuTenpHbIe uucia. Apu]MeTHUecKHe omnepanuu C JAeUCTBUTEIbHBIMHU
' qyycliaMu

Ls [IpuOmmxEHHBIE BBIYMCICHUS, TpPaBUIa OKPYTJICHHS, TNPUKUIKA M OICHKA
' pe3yibTara BEIYMCICHUN
2 AnrebpandyecKkue BhIpaKEHUS

2.1 BykBeHHbIe BbIpaXkeHUs! (BBIPAXKEHUS C TIEpEMEHHBIMH)

’5 Crenenp ¢ nenbiM mnokasareneM. CTeneHb € palMOHAJIBHBIM IOKa3aTeeM.
' CBolicTBa cTeneHU

2.3 MHorousneHsl

2.4 Anrebpanyeckas qpoob

25 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHHU. [HenicTBus c
' apru(pMeTUYECKUMHU KOPHSIMHU HaTypaJbHOM CTENIEHU
3 YpaBHEHUs 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUs. CHCTEMBl U COBOKYITHOCTH
' YPaBHCHUU

39 Henble n apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenue TekCcTOBBIX 33124

4 UYucnoBble 11OCIIEN0BATEIbLHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHU IIOCIEI0BATEILHOCTEH

4.2 Apudpmerndeckas U reoMmerpuueckas mporpeccuu. Popmyna  CIOXKHBIX




IIPOLCHTOB

5 OyHKIUN
OyHKIMA, CcnocoObl 3ajanus  QyHKWU. ['padpuk  dysknun.  OOmacTh
ompezesieHUs] ¥ MHOXKeCTBO 3HaueHui Gpynkuuu. Hymu ynkmuu. [TpomexyTku
5.1. 3HAKONOCTOAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U
MUHUMYMBI GyHKIMH. HaumOonbliee ¥ HauMeHbllee 3HaYCHHE (PYHKLIMH Ha
MIPOMEXYTKE
6 KoopauHatsl Ha NpsIMOH 1 TIIIOCKOCTH
6.1 KoopaunaTtHas mpsimast
6.2 JlexapTOBBI KOOPAMHATHI HA MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 uX cBONCTBa
7.2 TpeyroapHuk
7.3 MHOroyrojisHUKH
7.4 OKpy>XHOCTb U KpyT'
7.5 N3mepenne reoMeTpuIecKux BeTMYUH
7.6 BexkTops! Ha 10CcKOCTH
8 BeposiITHOCTB W cTaTHCTHKA
8.1 OmnwucarenbHas CTATUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAUJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






