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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00eCIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE PACIOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3ydyeHUsi T€OMETPUHU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YYUTCS MPOBOJAUTD
JTIOKa3aTeJIbHbIE PACCYKJEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, HPOBOIAUTH
pacCyXJIeHHs «OT TIPOTUBHOTO», OTIMYaTh CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HayYUThCs
OIPENETUTh FEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaxka IJjis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIHUTENbHAS JIMHUSA B U3YUYEHUU T€OMETPHUH.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolUNCsS YYHUTCS CTPOUTh
MaT€MaTUYeCKHE MOJEIM PEaNbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3YyJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSA3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHMKE. OTH CBsI3W Haumbojee SIpKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
comepxkanusi: «l'eomerpuueckue ¢Gurypsl u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miuockoctu», «lIpeodpazoBanust mogoous».

Ha uzyudenne yudeOHoro kypca «l'eomerpusi» orBoautTcs B 9 kiacce — 68
4yacoB (2 Jaca B HEJICIIO).



COJEP)KXAHUE OBYUYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUECKOE TOXKIECTBO. DPOPMYIIbI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3oBanue nogodus. [logoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJPaTe KacaTeIbHOM.

Bektop, amuHa  (MOAaylb)  BEKTOpa, COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. Pa3nojkeHne BEKTOpa IO JIBYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopaunaTel BekTopa. CKamsipHOE NPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IIJIOCKOCTH. YPAaBHEHHUSI MPSAMON U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUEHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJNBHHUKU. JlnmuHa oOkpykHOCTH. I'panycHas u
paguaHHas Mepa yrIyia, BBIYMCIEHUE JUIMH Oyr OKpyXHocrted. Ilnmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUTYp (dJIeMEHTapHbIE
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUSA MporpaMMbl ydeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MpOSIBICHUEM UWHTEpeca K TMPONUIOMY H© HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHHWEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak CQepbl YeJI0BEYECKOM
JEATEIIBHOCTH, JTANOB €€ PAa3BUTUS M 3HAYMMOCTH I Pa3BUTHS LMBWIM3ALINH,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPedJICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIel cpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLCHKH WX BO3MOXHBIX TMOCJIEICTBUN I OKPYXKAIOWIIEH CpPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UEH, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpENeNeHUs]  TMOHSATHH, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS IJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOAMMOTIO aHAJIN3a;

e BOCIPHHHMMATh, (QOPMYIHPOBATH M  NPeoOPa3OBBIBATH  CYXKICHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBJISITH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pemieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pElICHUs, BBIOUpATh HauboJee MOAXOMAUMN C y4éTOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE€ U JlaHHOE, (OPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

NPOBOJAUTH 1O CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yjbTaTaM
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATHU3MPOBATH U HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh GopMy MpeacTaBieHUs WHPOPMAINMA U WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
YUUTEIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1elCTBHSA:

BOCIIpUHUMATDL U (l)OpMy.HI/IPOBaTB CYXXKICHUA B COOTBCTCTBUU C YCIOBUAMU
" OeiIAMn O6HI€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX U NHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0Ji€ 00CYX/IeHHUs 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIAae€MOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOU popme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

NOHMMATh U UCIOJIB30BaTh NMPEUMYLIECTBA KOMAHIHOW U MHAUBUAYAIbHON
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBINOJIHATH CBOIO YacTh pabOThI
U KOOPIAMHHMPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIajJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMMEIOIINXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPYU PELICHUM 334U,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IIOCTABICHHOMN LICIH U
YCIIOBUSIM, OOBSCHATH MPUUYHHBI JAOCTHDKCHUS WM HEJOCTHXKEHHUS LENH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koHmy oOydyenus B 9 kiacce oOydaromMiics IOJIYYUT CIETYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
IOMOUIBIO PAa3IMYHbIE SJIEMEHTHl MPSIMOYTOJILHOTO TPEYroJibHUKA («pelieHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) TMHbI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHUA.

[Tonp3oBatbes (hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUIA HAXOXKJICHUS COOTHOLIEHWNM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JII1 HAXO0XKACHUSA Pa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX (uryp. [lonb3zoBaThes cCBOWCTBAMHU MO100MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TNOJOOHBIX (uryp.
[IpumeHsATh cBoOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIEHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTelIbHOM.

[Tonb30BaThCS BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATH CKaISIPHOE MPOU3BEACHNE BEKTOPOB ISl HAXOKICHHUS JJIMH U YIJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pEeLIEHNN T'eOMETPUYECKUX U NPAKTUYECKUX 3a7a4.

Branerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PAJAMAaHHOM MEpBI YIJId, YMETh BBIYMCIATH IJIOLIA/b
Kpyra ¥ ero yacreu. [IpuMeHsaTh 1oaydYeHHbIE YMEHHMS B IPAKTUYECKUX 3a1a49aX.

Haxoguts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABMXKECHUS
IIJIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IpyMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM IMOA00MS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudposbIie
Ne ni/m P Konrpoabnsie  IIpakrHyeckue (1ubp )
NMPOrpamMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTsbI
pecypcsl
1 Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. Penienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpa3zoBanue nonodus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Berxcropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTOJILHUKH. [{HHa
5 05 YKHOCTH U TLJIO yel; b Kpyra g 8 bubmmorexa [OK
Py IlI Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bu6mmoreka [IOK
6 6
Jpmiketis I0CkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIUS 7 5 bubnnorexa [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bcero Kontpoan Hpakriyeck U3yYeHUS o0pa3oBaTe/ibHbIE
ble paboThI ue padboTsbl pecypebi
1 Omnpenenenne TPUTOHOMETPUIECKUX 1 01.09-05.09 bubnuoreka [IOK
¢bynkuuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al424bc

2 DopmyIbl TpUBEICHUS 1 01.09-05.09

3 Teopema KocHHyCoB 1 08.09-12.09 bubmuoreka [JOK
https://m.edsoo0.ru/8a14336¢

4 Teopema kocuHYCOB 1 08.09-12.09

5 Teopema KoCHIYCOB 1 15.09-19.09 bu6mmoreka [JOK
https://m.edsoo.ru/8al42d5e

6 Teopema cumycos 1 15.09-19.09 bubmuoreka [JOK
https://m.edsoo.ru/8al42e8a

7 Teopema cunycoB 22.09-26.09

8 Teopema cunycoB 22.09-26.09

9 HaxoxaeHue JUIMH CTOPOH U BETMYUH 1 29.09-03.10 bubmmoreka [JOK

YIJIOB TPEYTOJIbBHUKOB https://m.eds00.ru/8a1430b0

10 T —— 1 29.09-03.10 bubmuorexa [JOK
https://m.edsoo.ru/8al42ac0

11 T —— 1 06.10-10.10 bu6mmorexa [IOK
https://m.edsoo.ru/8al42ac0

12 PellIeHHIe TpeyroHHIKOB 1 06.10-10.10 bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
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13 PellieHHe TpeyrobHIKOB 13.10-17.10 bubnmoreka [JOK
https://m.edsoo.ru/8al42ac0
14 [IpakTH4eckoe MPUMEHEHHE TEOPEM 13.10-17.10 bubnmoreka [JOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTnueckoe NpUMEHEHNE TEOPEM 20.10-24.10
CHHYCOB ¥ KOCHHYCOB
16 KonTponbHas padoTa 1mo Teme 20.10-24.10 bubnroreka [JOK
"Pewienue TpeyronbHUKOB" https://m.edsoo0.ru/8al4392a
03.11-07.11 bubmuorexa [JOK
17 [TonsiTHE 0 MpeoOpa3zoBaHUU MTOAO0US httos://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI 03.11-07.11 bubmmoreka [IOK
mo00HbBIX pUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE JIEMEHTHI 10.11-14.11
oTI0OOHBIX pUryp
TeopeMa o Ipou3BeEHUU OTPE3KOB 10.11-14.11
20 XOpJ, TeopemMa O IPOU3BEICHUU bubnuorexa [IOK
OTPE3KOB CEKYIIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
TeopeMa o0 Ipou3BeEHUU OTPE3KOB 17.11-21.11
21 XOpJ, TeopeMa O IPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
TeopeMa o0 npou3BeEHUU OTPE3KOB 17.11-21.11
99 XOpA, TEOpEMA O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
93 [IpumeHeHHnEe TeOpeM B pelIeHUU 24.11-28.11 bubmmoreka [IOK

TreOMCTPHUYCCKUX 3aaa4

https://m.edso00.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
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24 [TpumeneHne TeopeM B pelIeHUN 24.11-28.11 bubmumoreka [IOK
reOMETPUYECKHUX 3a]1ay https://m.edsoo.ru/8al443fc
o5 [TpumeHeHne TeOpeM B pelIeHUU 01.12-05.12 bubmmoreka [IOK
reOMETPUYECKUX 3a]1a4 https://m.edso0o.ru/8a144578
KontposnbHas paboTa mo teme 01.12-05.12
26 "[IpeobpazoBanue moa00usI. bubnnoreka [HOK
Metpuueckrue COOTHOIIEHHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
97 Omnpenenenre BeKTOpoB. OU3NUECKHit 08.12-12.12 bubmmoreka [JOK
Y F€OMETPUUYECKUN CMBICI BEKTOPOB https://m.edso00.ru/8a144960
08 CrnoxeHne ¥ BEIYUTaHHE BEKTOPOB, 08.12-12.12 bubmmoreka [IOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, 15.12-19.12 bubaroreka [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue 1 BBIMUTAHUE BEKTOPOB, 15.12-19.12
YMHOXEHHE BEKTOpa Ha YHCIIO
31 Pasnoxxenue BekTopa 1o 1BymM 22.12-26.12
HEKOJUTHHEAPHBIM BEKTOpaM
39 KooD AT BeKTODa 22.12-26.12 bubmuorexa [JOK
PA P https://m.edsoo.ru/8al44fbe
CkansipHO€ TpOU3BEICHNE BEKTOPOB, 29.12-16.01
33 €ro MpUMEHEHUE JIJIS HaXOXKICHUS bubmorexa LOK
https://m.edso00.ru/8a14539c
JUTHH U yTJIOB
CkansipHoe MpoU3BeIEHUE BEKTOPOB, 29.12-16.01
34 €ro NpUMeHeEHNE I HaX 0K IEHUI bubnnorexa [IOK
P https://m.edso00.ru/8a14550e
JUTHH U yTJIOB
19.01-23.01 bubmuorexa [JOK
35 Pemrenue 3a1au ¢ TOMOILIBIO BEKTOPOB

https://m.edsoo.ru/8al44c3a
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19.01-23.01

bubmuorexa [JOK

36 Pemenue 3amad ¢ moOMOIIBI0 BEKTOPOB https://m.edsoo.ru/8al458¢4
37 [IpuMeHeHne BEKTOPOB ISl pEIICHUS 26.01-30.01
3a1a4 HU3UKH
38 KonrponsHas pabora o Teme 26.01-30.01 bubmmoreka [IOK
"BexTops!" https://m.edso00.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOUYEK Ha 02.02-06.02
TUIOCKOCTH
40 VpasHenue npavoii 02.02-06.02 bubmuorexa [JOK
https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsaMon 09.02-13.02
42 Y paBHeHIE OKpYKHOCTH 09.02-13.02 bubmuoreka [JOK
https://m.edso0.ru/8al4635a
43 KoopauHaTel TOYEK TIepeceYCHUS 16.02-20.02 bubmmoreka [JOK
OKPY>KHOCTH Y TIPSAMOM https://m.edso00.ru/8a146620
MeTto KOOpAMHAT IPU PELLICHUU 16.02-20.02
44 r€OMETPUYECKHX 3a/1a4,
MPAKTUIECKHX 337124
Meroa KoOpAMHAT NpH PELICHUN 23.02-27.02
45 r€OMETPUYECKUX 3a/1ay,
MPAKTUIECKHX 337124
Meroa koopAMHAT NpU PELICHUN 23.02-27.02
46 r€OMETPUYECKUX 3a/1ay,
MPAKTUYECKHX 3a7a4
KonrtpomnsHast pabora o Teme 02.03-06.03
47 " JlexkapTOBBI KOOPJAMHATHI HA bubmmorexa [OK
| https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
48 [TpaBWIIbHBIE MHOTOYTOJIBHHKH, 02.03-06.03 bubmmoreka [JOK



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
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BBIYHMCJICHHUE UX JJICMCHTOB

https://m.edsoo.ru/8al46fda

49 Yucno wt. JInmnHa OKpYKHOCTH 09.03-13.03 bubmorexa HOK
https://m.edsoo.ru/8a1472c8
09.03-13.03 bubnmoreka [JOK
50 Hueno m. JUHHa OKpYKHOCTH https://m.edsogru/8a14714c
51 JlnmuHa 1yru OKpY>KHOCTH 16.03-20.03
59 Pajanmas Mepa yria 16.03-20.03 bu6mmoreka [IOK
https://m.edsoo.ru/8al4714c
53 [Tnomanpe kpyra, ceKTOpa, cCerMeHTa 23.03-27.03 bubmmorexa [JOK
https://m.eds00.ru/8a147426
54 [Tnomanpe kpyra, ceKTOpa, CerMeHTa 23.03-27.03 bubmorexa HOK
https://m.eds00.ru/8a147750
55 [Tnomanp kpyra, cekTopa, CerMeHTa 06.04-10.04 bubnmorexa LOK
https://m.eds00.ru/8a147750
56 INousTre 0 ABMKEHUH INIOCKOCTH 06.04-10.04 bubmmorera [TOK
https://m.edsoo.ru/8a147c82
57 [MapannenbHBIN TIEPEHOC, TOBOPOT 13.04-17.04 bubmmorexa LIOK
https://m.edsoo.ru/8a147f16
58 [MapannenbHBIN IEPEHOC, TOBOPOT 13.04-17.04 bubmmorexa LIOK
https://m.edsoo.ru/8a147f16
59 [TapannensHbIN IEPEHOC, TOBOPOT 20.04-24.04
60 [TapamiensHbIi IepeHOC, TTOBOPOT 20.04-24.04
61 [IpumeHeHne IBUKESHUI TTPH 27.04-01.05 bubnmoreka [JOK
pelieHny 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas padboTa no temam 27.04-01.05
62 "IIpaBuiIbHBIE MHOTOYTOJIBHHUKH.

OxkpyxHOCTb. [[BUKEHUS IIOCKOCTH"
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63

[ToBTOpeHue, 06001EeHNE,
cucremaTusanus 3Hanui. Miamepenue
T€OMETPUUYECKHUX BEITUYHUH.
TpeyroabHUKH

04.05-08.05

bubmuoreka [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHue, 06001eHNE,
CHCTEMAaTH3aINsI 3HaHUH.
[TapannenbHbIe U IEPIICHANKYIISIPHBIE
MpsMbIE

04.05-08.05

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAaHUH.
OKpy’>KHOCTb U KpYT.
I'eomerprueckue MocTpoeHMs. YTIIbl
B OKPY>KHOCTHU

11.05-15.05

66

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alus 3Hannil. BriicanHele
Y OTIMCAHHBIE OKPY)KHOCTH
MHOT'OYTOJIbHUKOB

11.05-15.05

67

Wrorosas koHTpoJsibHas paboTa

18.05-22.05

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTHu3aIns 3HaHWI

18.05-22.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIJIOB, HAXOAUTH C UX
IIOMOLIBIO PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOJBHOIO TpPEYTroJIbHHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroJdbHUKOBY»). Haxomuth  (c

IIOMOIIBIO KaanynﬂTopa) JAJIMHBI U YTJIbI JJIA HETA0IMYHBIX 3HAYECHUH

[Tonb3oBaTbCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOKIECTBOM [UIsl HAXOXKJIEHUS COOTHOIICHUI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIINUNHAMHA

Hcnons3oBaTh TCOPEMbI CHHYCOB U KOCHUHYCOB IUJId HAXOXKIACHUA
PAa3JIMIHBIX JJIEMCHTOB TPCYIrOJIbHHUKA («pemeHne TPGYFOJ'ILHI/IKOB»),

MNPUMCHATH UX IMPU PCIICHUH TCOMETPHUICCKUX 3aaa1

Bnagers monsTusMu TipeoOpa3zoBaHUS MOAOOUS, COOTBETCTBEHHBIX
ANeMEHTOB MOA00OHBIX ¢uryp. Ilomp3oBaThes cBolicTBaMU MOAOOUS
MPOU3BOJIBLHBIX (PUTYpP, YMETh BBIYUCIATH JJIWHBI U HAXOJIUTh YTJIBI Y
nofao0HbIX ¢uryp. [IpuMeHsITH CBOWCTBAa MOAOOMS B MPAKTHYECKUX
3ala4ax. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaoIlleM MUpE

ITonp30BaThCA TeOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBaApaTE KacaTelbHOMU

[lons30BaTbcst BEKTOpaMH, IOHUMATh WX TEOMETPUUECKUH U
(bu3MYeCKUi CMBICH, MPUMEHSATh MX B PEIICHUHW TeOMETPUYECKHX U
¢usnueckux 3anad. [IpuMeHATH CKaIspHOE MPOU3BEACHHUE BEKTOPOB

JUTSI HAXOXICHUS JJIMH U yTJI0B

6.7

Ilonp30BaThCA MCTOAOM KOOpAMWHAT Ha IUIOCKOCTHU, TPHUMCHATHL €ro B

PEIICHUU T'€OMCTPUYCCKUX U ITPAKTHYCCKUX 3aJa4




6.8

6.9

6.10

Brnagerp NOHATHUSMH — TPaBUIBHOTO  MHOTOYTOJIbHMKA,  JIJIMHBI
OKPYXHOCTH, JJIMHBI JYTU OKPYKHOCTH W paJMaHHOM Mephbl yria,
yMETb BBIUMCIATH IUJIOL[aAb Kpyra W ero dacted. I[IpumeHsTh

MOJIYUYCHHBIC YMCHUA B IPAKTHYCCKUX 3adadax

HaxomuTh ocu Win LEHTPbl CUMMETPHUH (QUTYD, TPUMEHSTh JIBUKCHUS

IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

[lpuMeHATh MONydEHHBIC 3HAHUS HAa TPAKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENU ISl 337ad peajbHON JKU3HH U TPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM TOJ00MS U
TPUTOHOMETPUYECKHX (QYHKIUH (TMONB3YsICh, TI/€ HEOOXOAUMO,

KaJIbKYJISATOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXKeCcTBO. DOPMYITBI PUBEICHUS
Pemienue tpeyrompHuKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
6.2 MPAaKTUYECKUX 33Jad C HCIIOJb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [TpeobpazoBanue momodus. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o Mpou3BeeHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEACHUN OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJIpaTe KacaTeabHON
Bekrop, mmHa  (MOmynh)  BEKTOpA,  COHAIPABICHHBIC  BEKTODHI,
65 MIPOTHBOIOJIOKHO HANpPAaBICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMNepaly HaJl BeKTopaMu. Pa3noxeHue BeKTopa Mo JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
65 Koopaunats! BekTopa. CKalsipHOE TMPOU3BENICHHE BEKTOPOB, IPUMEHEHHUE IS
' HaXO0XKJCHUS JUIMH U YTIIOB
JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. YpPaBHEHUS MPSIMOM M OKPY>KHOCTH B
6.7 KOOp/IMHATAaX, MepeceueHrne OKPYKHOCTEH M MPSAMBIX. MeTol KOOpIUHAT U €ro
IpUMEHEHHE
6.8 [TpaBuUIHHBIE MHOTOYTOJIBHUKH
6.9 JlmuHa okpyXkHOCTH. ['pagycHas ¥ pajriaHHasi Mepa yria, BEIYUCICHUE [UTHH IyT
' OKPYKHOCTEMN
6.10 [Inomanp kpyra, cekTopa, cerMmeHTa
6.11 JIBIDKEHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (UTryp (dIeMeHTapHbIe

npencrasienus). [lapamnensueiii nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
Omepalvy HaJl MHOXXECTBAMM, YMEHHUE OIEpUPOBATH IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SBICHUI, MPU PEUICHUH 33134

U3 APYrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH NPHUMEPBl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKQ3bIBAaHU M

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypaJbHOE YHCIIO, TMPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATIBHOE YHUCJO, apu(METUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAMH, CpPaBHUBATH U
YHOPSIIOYMBATh YWCA, TMPEACTABISITh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJNbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJHATH pPAcdy€Thl MO (QopMylam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAXKEHUH WU
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIB30BaHUEM (OPMYJI Ppa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OnecpupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHHIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHMCJIE MPU PELICHUHU 33]1a4 U3 IPYTruX MPEeIMETOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJIAMHATHYIO
MNpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHATILHOCTD, JHHEWHas (YHKIUS, KBagpaTHuyHas (pyHKIIHS,
oOpaTHasi TPONMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEICTICHIS
CBOWCTB HPOILIECCOB M 3aBUCHUMOCTEH, JJIS PELIeHUs 3a]ad U3 JIPYTUux
Y4eOHBIX TPEAMETOB W pEATbHOW IKM3HH, YMEHHE BBIPAXKAaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKAY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPECCUU;  YMEHUE
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 IPYTHUx

y‘-IC6HBIX npeaMEeTOB U peaﬂLHOﬁ KHU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha TPOIEHTHI,
IO W 4YacTH, JBUXKEHHE, paboTy, IEHYy TOBAapOB H CTOMMOCTHh
TTOKYTIOK W yCITyT, HAJIOTH, 33aJ1a4d U3 00JIACTH YIPABJICHUS TUYHBIMHU U
ceMeHbIMU  (UHAHCAMH);, YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, MpsMmas,
Ty, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYTOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUHN TPEYTrOJbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK,

Me/raHa, OMCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajuiesiorpaMM, pomM0, HIpSIMOYTOJIbBHHMK, KBajJparT, Tpanenus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXOXKJIECHUE I€OMETPUYECKHX BEINYUH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIbBHUKOB; IapalIeIbHOCTh U IEPHCHAUKYIAPHOCTh IPIMBIX,
yroin MexAy IpsMBIMH, [EPICHIUKYIAP, HAKIOHHAs, IIPOCKLUS,
nojxobue ¢uryp, noJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M MNPAMOH; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napauienbHOCTh U NEPHEHIUKYIAPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIAU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAAU Kpyra, o0Obema
MPSMOYTOJIBHOTO MapaUICNICIIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, IIOMAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbLHOMY OIIMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOp, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHATHUSMH: CTOJOMKOBBIE M KPYTrOBBIE
IuarpaMMbl, TaOnWIBL, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMAIIMIO, TPEJICTABICHHYI0 B TaOIWIaX M Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIC BEIMYMHBI B

OKpY’KaroIlleM MUpe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIIEMEHTApHBIA HCXON)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHHA B ONBITax C
PaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pEellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEaTbHBIX
COOBITUH M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, TMPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MaT€MaTUKU KaK HAyKH, MPUBOIAUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHbB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MePUOIUYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
- YyHuClIaMu

14 JeiictButenpubie yncna. ApupMETHYECKHE OINepaluud ¢ JACHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C pPalMOHAIBHBIM IOKAa3aTeNEM.
. CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”E ApudmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HevictBuss ¢
- apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYMHOCTH
' ypaBHEHU I

39 Lenbie u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI UM COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTCH

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMBI H
MUHHUMYMBbI (yHKIIMH. Hambonbpimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

* Matemaruka. ['eomeTpus: 7 - 9-e kiaccol: 0a30BbI YPOBEHb: YUeOHUK; 14-¢
uznanue, nepepadoranHoe Aranacst JI.C., byryzos B.®., Kagomues C.b. u ap.

AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
* MaTtemaruka. ['eomeTpus: 7 - 9-e kiaccol: 0a30BbIM YPOBEHb: YUeOHUK; 14-¢
uznanue, nepepadoranHoe Aranacst JI.C., byryzos B.®., Kagomues C.b. u ap.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET






