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IHHOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o reoMeTpun cOCTaBIeHa Ha OCHOBE TPEOOBAaHU K pe3yabraraM
ocoeHusi OOII OOO, mnpeacraBnenHsix B ®T'OC OO0, a Takxke Ha OCHOBE
XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB JYXOBHO-HPABCTBEHHOTO Pa3BUTHS,
BOCITUTAHUSI W COITMATM3AINHA OOYyJarONTUXCs, MPEACTABICHHONH B (enepaibHON
paboueil mporpaMme BOCIUTAHUS U MOJICKUT HEMOCPEICTBEHHOMY MPUMEHEHHUIO
pyu peanu3anuu 00s3aTeNbHON YacTH 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO
oO1ero o6pa3zoBaHuUs.

IIporpamma otpakaeT ocHoBHbIe TpeOoBaHusgs PI'OC OOO Kk JIUYHOCTHBIM,
METaNpeIMETHBIM M TIPSAMETHBIM pe3yJIbTaTaM OCBOCHHS 00pa30BaTeIbHBIX
IIPOrPaMM.

[Iporpamma ma€t mpeacTaBieHHE O IEIAX OOy4YEHHs, BOCIUTAHUS U Pa3BUTHS
oOy4aromuxcsi CpeACTBAaMU Y4eOHOTO IMpEeIMEeTa, yCTaHABIMBAET O0s3aTeIbHOE
MPEIMETHOE COZEp)KaHUE, MPEAyCMaTpPUBAET pacipelesieHue ero mo KiaccaM |
CTPYKTypHUpPOBAHHUE €T0 0 pa3jiesiaM U TeMaM Kypca, TaéT pacrpeneiieHne yueOHbIX
4acoB MO TEMAaTHMYECKUM pazjenaM Kypca U IMOCJIeI0BaTeIbHOCTh UX U3YyUEHHUS C
y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4EOHOTO
Iporecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYarOIIMXCS; OMPEAesieT BOZMOKHOCTH
mpenMeTa JUIs peanu3aniu TpeOOBaHWUN K pe3yabTaraM OCBOCHHS MPOTPaMMBI
OCHOBHOTO 00miero oOpa3oBaHusi, TpeOOBaHUU K pe3yabraraM OOy4YeHUs
MaTEMaTHKH, a TAK)KE OCHOBHBIX BHOB JICATCILHOCTH 00yJarOIIIXCSI.

HEJIM U3YYEHUS YYEBHOI'O TIPEAMETA «'EOMETPUS»

I'eomeTpusi KaKk OIWH M3 OCHOBHBIX pa3/€jOB IIKOJBHOM MAaT€MaTUKH,
UMEIOIINIA CBOEU 1EJIbI0 00€CIIEUnTh M3YYEHUE CBOKMCTB U pa3MepoB (puryp, ux
OTHOLIEHUM M B3aUMHOE  pACIIOJIOKEHHE, ONHMpPAeTCsd Ha  JIOTMYECKYIO,
JOKa3aTeIbHYIO JINHUIO.

Bropoil 1enpr0 HM3y4eHUsT T€OMETPUHU SIBISIETCS HCIIOJIB30BAaHHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUHU KaK MaTeMaTUYeCKuX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIOMIMXCSA B peanbHOM ku3HU. OOydyaromuiics JOJKEH HayYHThCs
ONpPEACIUTh TEOMETPUUYECKYIO (UTYpY, ONMHCATh CIOBAaMHU JAHHBIA YEPTEK WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO Y4YacTKa, pacCUYUTaTh HEOOXOAUMYIO JTUHY
ONTOBOJIOKOHHOTO Kabels uiau TpeOyemble pa3Mepbl Tapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BEIUMCIUTEIbHAS JIUHUS B U3YYEHUH T€OMETPUU.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

LleHHOCTH U3y4YeHHSI TEOMETPHUU HAa YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
3aKJII0YaeTcsl B TOM, YTO OOYYaIOLIMHCS YYUTCS NPOBOAUTH JI0Ka3aTeIbHbIE
paccyXAeHusl, CTPOUTh JIOTMYECKHE YMO3AKIIOYEHUs, IOKAa3bIBaTb HCTHHHBIC
YTBEPKIAEHUSA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOIUTH PACCYKICHUS «OT



MPOTHUBHOTO», OTIMYaTh CBOMCTBAa OT MPU3HAKOB, (POPMYIUpPOBATH OOpaTHHIC
YTBEPKICHUS.

[Ipu pemeHun 3amad MPAKTUYECKOTO XapakTepa OOYyUYaIOIMIUNUCS YUUTCS
CTPOUTh MaTEMaTUYECKUE MOJEIHN pPealbHbIX >KU3HEHHBIX CUTyallUd, MPOBOAUTH
BBIYUCJICHUS U OLICHUBATh aJI€KBAaTHOCTh MOJYYEHHOTO PE3yJbTaTa.

KpaitHe BakHO MOAYEPKUBATH CBSI3M TEOMETPUU C JPYTUMH Y4eOHBIMHU
peIMeTaMu, MOTUBUPOBATH UCTIONH30BATh OTIPECIICHIS TEOMETPUICCKUX PUTYD U
MOHATUM, JEMOHCTPHUPOBAThH IPUMEHECHHE TOJYyYCHHBIX YMEHUM B (QU3NKE U
TEXHHKE. OTH CBSI3M Hambojee SApko BHUAHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue COOTHOIICHUs», «Meton koopauHaty u  «Teopema
[Tudaropay.

VYuebHbIit kypc «l'eoMeTpus» BKIIOUACT CIEAYIOUIME OCHOBHBIC pa3ieiibl
comepxkanus: «leomerpuueckue Qurypel M uX CBoOWcTBa», «l3MmepeHue
TEOMETPUYECKUX BEIUUUHY, «J]eKapTOBbI KOOPAUHATHI HA TNIOCKOCTH, « BEKTOPBI»,
«JIBMKEeHMS TIOCKOCTHY, «IIpeobpazoBanus moao0us.

MECTO YYEBHOI'O IPEIMETA «'EOMETPUS» B YYHEBHOM IIVIAHE

Ha usyuenue yue6Horo kypca «l'eometpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 1aca B HefleNi0), B 8 kitacce — 68 yacoB (2 4yaca B HeZIeNi0), B 9 kitacce
— 68 yacoB (2 4aca B HEJIENIO).

COAEPKXAHUE OBYYEHUA

7 KIIACC

Havanbsubie nonsatus reomerpun. Touka, npsimasi, OTpE30K, JIyd. Yroi. Buasl
yroB. BeprukanbHble W CMeXHBIE YNIBl. buccekrpuca yma. Jlomanas,
MHOTOYTOJIbHUK. [[apaninensHOCTh U MEpIEeHANKYISIPHOCTD NMPSAMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOICTBAa OCEBOM CHMMETPUH.
[IpuMepbl CUMMETPHUU B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE MOCTPOEHUS C MOMOLIBIO LUPKYJIS U JIMHEUKU. TpeyronbHUK.
Bricora, Mennana, OMCcCeKTpHuca, UX CBOMCTBA.

PaBHOOeApeHHBIE U  PABHOCTOPOHHHWM  TpeyroiabHuUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TPHU3HAKKM PpaBHOOENPEHHOTO TpeyronbHuKa. [IpusHaku
PABEHCTBA TPEYTOJILHUKOB.

CBoiiCTBa ¥ NTPU3HAKU NMAPAJIIETBHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BHentHue ymisl TpeyrojibHUKA.

[IpsmoyronbHbIi  TpeyroJpHUK. (CBONCTBO MeNHMaHbl NPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, MPOBEAEHHOM K TUIIOTEHY3€. [[pu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB. [ IpAMOYTONIbHBIN TPEYTOIBHUK C yIIoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbIlIeM yrie U OOJbIIel CTOPOHE TPEYrOJIbHUKA.
IleprieHIUKYIAp U HAKJIOHHAS.



['eomeTpuueckoe MecTo TOueK. buHccekTpuca ymia W CEepeOUuHHBIN
IIEPIICHINKYISP K OTPE3KY KaK FTEOMETPUYECKHUE MECTA TOUEK.

OkpyXHOCTb M KpyI, XOpAa M JAHAMETp, HX CBOMcTBa. B3amMHoe
PacCIoONIOKEHNE OKPYKHOCTH W Npsimoi. KacarenbHast u cekymias K OKPYXHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yyrojl. BnucanHas u onucaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyronbHuku. [lapamnenorpamMmm, €ro npu3HaKu U CBOMCTBA. YacTHbIE
cllyyau TapajijiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaApaT), UX MPU3HAKU U
cBorictBa. Tpamenus, paBHOOOKass Tpameuusi, €€ CBOWCTBA W TNPU3HAKH.
[IpsiMoyrosibHAs Tpaneuus.

Meron ynBoenus menuansbl. LlenTpanbHas cumMmerpus. Teopema Paneca u
TEOpPEMA O MPOMOPIUMUOHAIBHBIX OTPE3KaX.

CpenHune nuHAM TPEYTONbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[lonobue TpeyronbHUKOB, Ko3(hdumment nomodus. IlpusHaku nogoOus
TPEYroJbHUKOB. [[puMeHeHne nogo0us Mpyu peleHur IPAKTUYECKUX 3a]1a4.

CpoiicTBa miomaneid reoMerpuyeckux Guryp. Dopmynbl A IIOMIAIN
TPEYrojbHUKa, MapaiesorpamMmma, pomOa U Tpaneuud. OTHOILIEHHUE IUIOMIAIEH
NOIOOHBIX UTYD.

Brruncnienne miomanei TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl [ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

CHHyC, KOCHMHYC, TaHI€HC OCTPOrO yIila IMPSIMOYTIOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpuYecKre (QyHKIMH
yrioB B 30, 45 u 60°.

BnimcaHHbI€ ¥ IEHTpaJIbHBIE YITIBL, YTOJI MEXIY KaCATENbHOU U XOPIOM. YIIIbI
MEXKIy XOpAAMU WU CEKyUIMMH. BrrcaHHblE M ONMCAHHBIE YETBIPEXYTOJbHUKHU.
B3aumHoe pacnonioxeHue ABYX OKpykHocTed. Kacanue okpyxuocrtei. OOmiue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc ymioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEAECHUA.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienue
MPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U T€OPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O MNpPOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, gmmMHa  (MOAYNb)  BEKTOpa, COHAIpPaBICHHBbIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAIlPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HAJ BEKTOpaMH. PasiokeHue BeKTopa IO JBYM



HEKOJUIMHEApHbIM BekropaM. KoopauHatel BekTOopa. CKAISIpHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JIJIMH U YTJIOB.

JlexkapTOBbI KOOPAWHATHI HA TIJIOCKOCTH. YPABHEHUS MTPAMOMN U OKPY>KHOCTH B
KOOPJIMHATAX, MEPECCUCHUE OKPYKHOCTEM M NpsIMbIX. MeTon KOOpAMHAT U €ro
IIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTrONBHUKK. JlnmHa OKpyxkHOCTH. IpamycHas wu
paaraHHas mepa ymia, BBIYMCIEHUE JJIMH Iyr OKpyxkHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUSI TUIOCKOCTM M BHYTPEHHUE CUMMETpUU (GUryp (dJIeMEHTapHbIe
npeactasienus). [TapannensHblit nepenoc. [ToBopor.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3SOBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  Ppe3yJbTaThl OCBOCHUA NPOrpaMMbl  y4eOHOro Kypca
«l'eoMeTpus» XxapaKkTepU3yIOTCS:

1) marpuoTHYecKkoe BOCIUTAHUE:

OpOSIBJICHUEM MHTEpeca K TMPONUIOMY M HACTOAILIEMY POCCHUHCKON
MaTE€MaTWKH, [€HHOCTHBIM  OTHOLIEHHWEM K  JOCTHUXEHUAM  POCCHMCKHUX
MaTEMAaTUKOB M POCCUICKONM MaTe€MaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THX
JOCTHKEHHM B IPYTUX HAyKax M MPUKIATHBIX cepax;

2) rpaxkIaHCKoe M TyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOTHEHUIO O0S3aHHOCTEH Tpa)KTaHUHA U PEATTM3aINH €TO
npaB, TMPEJICTABICHUEM O MareMaTU4eCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp TPakIaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUUYECKUM TPUMEHEHUEM JOCTIKEHHM HayKd, OCO3HAaHUEM BaKHOCTHU
MOPaIbHO-3TUYECKUX MPUHIIMIOB B AEATEIHOCTH YUEHOTO;

3) TpyaoBoe BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTEeMaTUYECKOW HaNpaBI€HHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOIO
oOpa3oBaHusl Ha TPOTSHKEHUM BCEU KU3HMU JUIsl YCIEUTHOW MpodecCruoHaIbHOM
NESATETLHOCTH U PA3BUTHEM HEOOXONMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAUBUAYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCTIMTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M ACTETUYECKOMY BOCHPUSITHIO
MaTeMaTuueckux OOBEKTOB, 3a/Jay, PEIICHUN, paCCYKIECHUN, YMEHHUIO BUJIETh
MaTeMaTH4eCKue 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTallUe B JEATEIBHOCTH HA COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPE/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U



oOliecTBa, MOHUMAaHUEM MaTEeMaTHYECKOM HayKh Kak cdepbl dYeIoBeUeCKOM
NESATENbHOCTH, JTANlOB €€ Pa3BUTHS WM 3HAYMMOCTH ISl Pa3BUTHS LUBUJIU3ALNH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTUKU M MaTeMaTU4eCKOW KYJBTypPOU KaK CpPEICTBOM
MO3HAHHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEAOBATEIbCKOU
JICATEIILHOCTH;

6) pusnueckoe BocnuTaHHMe, (GOpPMHpPOBAHHUE KYJILTYPbl 310POBbS H
IMOIUOHATBHOTO 0JIATONOIYYHS:

TOTOBHOCTBIO TPHUMEHSTh MAaTe€MaTUYE€CKUE 3HAHUS B HMHTEpPECax CBOETO
3I0POBBS, BEICHHS  3JI0pOBOoro  oOpaza JKU3HM  (340pOBOE  IHUTaHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH M OTHbIXa, peryiaspHas ¢u3ndeckas
aKTUBHOCTBH ), COPMHUPOBAHHOCTHIO HaBbIKa pe(ieKCHu, IPpU3HAaHWEM CBOETO IIpaBa
Ha OIIMOKY M TAaKOTO K€ MpaBa IPyTroro 4eIOBEeKa;

7) 3K0JIOTH4YeCKO€e BOCIIUTAHME:

OpUEHTAIMEN HA MPUMEHEHUE MATEMAaTHYECKNUX 3HAHUM JJISI PEIICHUS 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIECH Cpe/ibl, INIAHUPOBAHUS TTOCTYITKOB U OLICHKU
UX BO3MOXKHBIX MOCJEICTBUH NI OKPYXKAIOIIEH Cpejibl, OCO3HAHUEM TNI00ATHLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJieM U MyTeW X pelieHus;

8) apanranus K U3MEHAIOMIUMCS YCJIOBUAM COLHUAJIBbHON U NMPHUPOIHON
cpeanbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCJIE
YMEHHUE YUYUTBCS Yy JPYTHX JrofeH, mpuoOperarh B COBMECTHOM ACATEILHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIUHU U3 OIbITA APYTHX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHMH, B TOM YHCJE
dbopMyIupoBaTh WU, OHATHUS, TUIIOTE3bI 00 0OBEKTaX U SBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCMHUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TJTAHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYK) CHUTYalMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEILICHUS W JACUCTBUS, (POPMYIHpPOBaTH W OIEHUBATh PUCKU U
MOCJENCTBUS, POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3VYJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJbHbIC YUeOHbIE el CTBUSA

ba3oBble joruyeckue 1eMcTBUA:

e BBIBIIATh U XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaT€MaTUYECKHX
OOBEKTOB, TOHATUN, OTHOLIEHUH MEXIy TMOHATUSAMH, (HOPMYIHPOBAThH
ONpEAENCHNUs]  TMOHATUW, YCTAHABIMBATH  CYIIECTBEHHBIA  MPHU3HAK
KJaccu(ukanuu, OCHOBAHMS Jii OOOOIIEHUS W CpaBHEHUS, KpPUTEPUU
MPOBOAMMOTO aHAJIN3A;

¢ BOCIPUHUMATH, (OPMYJIHUPOBaTb W  NIPEOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHbIE M OTpPULATENIbHbIE, E€IMHUYHBIE, YacTHbIE U O0OIIue,
YCIJIOBHBIE;



BBISIBJISITh MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEYUHS
B (paxkTax, MaHHBIX, HAOMIONEHUSIX M YTBEP)KIEHUSX, MPEAJIaraTb KpUTEpUu
JUISL BBISIBIICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUNI;

Jenarb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIFOUEHUI IO AaHAJIOTHH;

pa3dupaTh J0Ka3aTelbCcTBA MATEMAaTHUYECKUX YTBEPXKACHUU (IPSIMbIE U OT
IPOTUBHOIO), TMPOBOJUTH CAMOCTOATEIBHO HECIOKHBIE JOKa3aTelbCTBa
MaTeMaTuueckux (akToB, BBICTpAMBAaTh APTYMEHTAIMIO, TPUBOJUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CHoco0 penieHus y4eOHOM 3ajgauu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIlCHUs, BbIOMpaTh HauOoJiee TMOAXOMAIIMI C  y4ETOM
CaMOCTOATENIbHO BBIIENICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkye 1eMCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCJIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
(GbopMyIHMpOBaTh BONPOCHI, (PUKCHUPYIOIIME MPOTUBOPEUUE, MPOOIIEMY,
CaMOCTOATENIbHO YCTaHABIMBATh HCKOMOE U IAHHOE, (POPMUPOBATH THIIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3ULINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE MCCIIEIOBAHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTH4eCKOro 00bEeKTa, 3aBUCUMOCTEN O0OBEKTOB MEXTYy COOO0M;
CaMOCTOSITENbHO (HOPMYIUPOBaTh OOOOILIEHUS M BBIBOJBI IO pe3yJbTaraM
IPOBEAEHHOTO HAOJIONEHUS, MCCIENOBaHUs, OLICHUBATH JIOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IIPOIECCA, a TaKXKe BBIJIBUIaTh
IIPEATIONIOKEHHS O €r0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ ungopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh M  HM30BITOUHOCTh WH(MOPMALMM, JaHHBIX,
HEOOXOIUMBIX JIJISl PEILIECHUS 3a/1a4H;

BBIOMpATh, aHAJU3UPOBaTh, CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMALIMIO Pa3IMYHbIX BUAOB U (POPM MpeACTaBICHUS;

BbIOMpaTh (popMy mpeAcTaBlieHHs HHPOPMAIMU W  WUIIOCTPUPOBATH
pemiaemMple  3aJayd  CX€MaMHM, JUarpaMMamH, HWHOW rpapukol ©u HX
KOMOMHAITUSMU,

OIICHMBATh HAJEKHOCTh HMH(POPMAIMU TI0O KPUTEPHUSM, NPEITIOKECHHBIM
yUUTEIEM UM CPOPMYIIHNPOBAHHBIM CAMOCTOSTEILHO.

KomMMmyHMKaTHBHBbIE YHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSIMU U
HeIsIMA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX WU TMHUCbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS IO XOJy PEIICHHS
3aJlaui, KOMMEHTHUPOBATh MOJYUYEHHbBIN pE3yNbTar;

B XOJIe 00CYXJIEHHMsI 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBbI,
npoOyieMbl, pemaeMoil 3a1a4u, BbICKAa3bIBATh WU, HallEJIEHHbIE HA TMOUCK
pelIeHus], COMOCTABIIATh CBOU CYXKIEHUS C CYKACHUSIMHU APYTUX YYACTHUKOB
Jyanora, OOHapy»XUBaTh pasziMuyue U CXOJCTBO TMO3UIIMK, B KOPPEKTHOM
dbopme hopmyaupoBaTh pa3HOIIACHs, CBOU BO3PAKECHUS;



MPENICTABIATh PE3YAbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIeI0BaHUs,
MIPOEKTa, CAMOCTOSTEIBHO BBIOUpATh (popMar BBICTYIUICHUS C YIETOM 3a7a4
MIPE3CHTAIMHA U OCOOCHHOCTEN ayIuTOPUH;

MOHUMATh M WCITOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBUIYaTbHOMN
paboThI IPU PEIICHUH YICOHBIX MAaTEMaTHICCKUX 3a]1ad;

MPUHUMATh I1€JTb COBMECTHOM NEATEeILHOCTH, IUIAHWPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pachnpeneisiTh BUIbI pabdoT, JOroBapuBaThCH,
o0CyXJIaTh TPOLIECC U pe3yabTar padoThl, 0000IaTh MHEHUS HECKOJIBKUX
JIFOJICH;

y4aCTBOBAaTb B IPYIIIOBBIX (opMax paboThl (00CYKIeHUs, 0OMEH MHEHUSIMH,
MO3rOBbIE IITYPMbl M JPYTHE), BBIIOJIHATH CBOIO YacThb pabOThl U
KOOPJAMHHUPOBATh CBOU JEHCTBUS C APYTMMH YJC€HAMU KOMaH[bl, OIICHUBATh
KaueCTBO CBOEro BKJaga B OOWMHA TPOAYKT TIO  KPUTEPUSIM,
c(hOpMYIMPOBAaHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSI.

PeI‘yJIHTI/IBHLIe YHUBEPCAJbHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJITOPUTM pEIICHHs 3aJadd (WU €ro
4acTh), BBIOMpATh CIOCOO pPEIICHHS C Y4YETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U  KOPPEKTHPOBATh
BapHAHThI PEIICHUN ¢ Y4ETOM HOBOIM MH(POPMALIUH.

CaMOKOHTPOJIb, SJMOLIMOHAIbHBIN HHTEJVIEKT:

BJIAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
penIeHuss MaTeMaTHYECKOM 3a/1a4uu;

IPENBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3aauH,
BHOCUTHh KOPPEKTHUBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBJICHHBIX TPYIAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJbTara AESTEIbHOCTU MOCTABICHHOW LIENIU U
YCIOBHSIM, OOBSCHATh NPUYMUHBI JTOCTUKEHUS WM HEIOCTHKEHUS LIEIH,
HAXOIUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xonIty oOydyenust B 7 kjacce oOy4yaromuics MOIyYUT CIASAYIONINE MTPEIMETHbBIE
pEe3yJbTaThI:

Pacrio3naBarh W3yueHHBIE TEOMETPUUECKUE (DUTYPHI, ONMPEACTATh UX B3aUMHOE
pacrnoJyiokeHne, U300pakarb reoMeTpuuecKue (PUTypbl, BBHIIOIHITH YEPTEKHU TI0
YCIJIOBUIO 3aJ1a4u. M3MepsTh JIMHEWHBbIE U YIJIOBBIE BEIWYUHBI. Pemare 3amadun Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIMYMH YIIIOB.

Jlenate TpyOyr0 OIIEHKY JIMHEHHBIX W VYIJIOBBIX BEJIWYUH MPEIMETOB B

peanbHOl JKM3HHM, pa3MepoB MPUPOIHBIX OOBEKTOB. Paznuuyarh pasmepbl 3THX
00BEKTOB MO MOPSIIKY BETNUNHBI.

CTpouTb 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.



[Tonp30BaTbCcsi TpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAThH
IPU3HAKU M CBOMCTBA pPaBHOOEIPEHHBIX TPEYTOJbHUKOB MIPH PEIICHUHN 33/1au.

[IpoBOmHTH TOTMYECKHE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPHUUECKHUX
TEOPEM.

Ilonp30BaTbCsl NMpU3HAKAMM DPABEHCTBA IPAMOYTOJIBHBIX TpPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHOM K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIECHNH I€OMETPUYECKUX 3aad.

OnpenensiTe NapaJIeIbHOCTD MPSMBIX C IIOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymasa. OnpeaensaTe NapauieIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUHM OT TOYEK OJIHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemats 3a1aun Ha KieT4aroit Oymare.

[IpoBOIUTH BBIYMCIICHHUS M HAXOAUTh YUCIOBbIE M OYKBEHHbIC 3HAUCHUS
YITIOB B TEOMETPUUYECKHUX 3a/1a4axX C UCIOIb30BAHUEM CYMMBbI YITIOB TPEYTOJIbHUKOB
U MHOIOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH NEPECEYCHHH JABYX
IapajuleNIbHBIX MPSAMBIX CEKyIlled. Pemars nmpakThueckne 3aa4d Ha HaXOXKIACHUE
YIJIOB.

Brnaners mOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETH OINPENENATh
OHMCCEKTPUCY yIVIa U CEPEAUHHBIN NEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

@opMynHpOBATH ONPENEIICHUS OKPYXKHOCTH M KpyTd, XOpAbl U JHameTrpa
OKPY>KHOCTH, II0JIb30BaTbCs UX CBOMCTBAMU. YMETh IIPUMEHATH 3T CBOMCTBA IIPU
pELIECHNUH 3aay.

Biianers NmoHATHEM OIMCAHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMEThb
HaxoquTh €€ ueHTp. [lomb3oBarbes (akTamMu O TOM, 4TO OHCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEIUHHBIC
IIEPIICHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCSA B OJHOM TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BaThCsl TEOPEMOM O
MIEPIICHINKYJISIPHOCTU KAacaTeJIbHOW U paauyca, MPOBEAEHHOTO K TOUKE KACAHUS.

ITonb30BaTbCs MPOCTEUIIMMHU T€OMETPUYECKMMHU HEPABEHCTBAMM, IOHUMATh
WX TIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUYECKUE TOCTPOEHUS C TOMOILIBIO HUPKYIIS U
JIMHENKH.

K xonmy oOyuyeHuss B 8 Kkiacce oOyvaromuics TOMYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Pacnio3HaBarb OCHOBHBIE BHJABI YETBIPEXYIOJBHHUKOB, WX DJIEMEHTBHI,
IIOJIB30BaThC UX CBOMCTBAMH IIPY PELIEHUH IEOMETPUYECKUX 3aau.

[IpuMeHATh CBOWCTBA TOYKHM IEPECEUECHMsS] MEAMAaH TPEyroJIbHHKa (LIEHTpa
Macc) B PEILICHUHU 3a/1a4.

Brnaners noHsiTHEM CpeAHEN JMHUU TPEYTOJbHHUKA U Tpaneuuu, TPUMEHSITh
MX CBOMCTBA IPU pELICHUM IreomeTpuueckux 3anad. I[lonmp3oBarbes TeopeMon
daneca 1 TEOPEMOM O IPONOPLUHUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JJI PEIICHHUS
MPAKTUYECKUX 3a/1a4.



[TpuMeHsTh pU3HAKK OA00US TPEYTOIBHUKOB B PELIEHUH F€OMETPUUECKUX
3a/1a4.

[Tonmp3oBaThest Teopemoii Iludaropa st pemeHUS TEOMETPUUYECKUX U
paKkTUYeCKUX 3a1ad. CTpOUTh MaTEMATHUECKYIO MOJEIb B TPAKTUYECKUX 33]1a4ax,
CaMOCTOATEIIBHO JIeJIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIINE JITTUHBI.

BrnageTte mNOHATHAMH CUHYCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
PSIMOYTOJIBHOTO TpeyroiibHUKA. 110b30BaThCA 3TUMU MOHATUSAMU TSI PELICHUS
IIPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3auuHbIMH crioco0aMu) IJIOMAAb TPEYTOJIbHUKA U TUIOIIAIH
MHOTOYTOJIBbHBIX (PUTYP (IOJIB3YSICh, I11€ HEOOXOAUMO, KaJIbKyIsTOpOoM). IIpuMensaTs
IIOJIyYCHHBIC YMEHMS B IPAKTUYECKUX 3aa4ax.

Biagers NMOHATHAMM BIHMCAHHOTO M LEHTPAJIBHOIO YIVIA, HCIIOJIB30BaTh
TEOpPEMBI O BIMCAHHBIX yIIaX, YIIaX MEXAy XOpAaMHu (CEKYLIUMH) U YIJIE MEXIY
KacaTeJIbHOW U XOpAOM IPU PELICHUHN T€OMETPUUYECKUX 3a/1a4.

Bragere NOHATHEM ONMHCAHHOIO YETBHIPEXYTOJIbHUKA, PUMEHATh CBOWCTBA
ONMHMCAHHOTO YETHIPEXYTOIIbHUKA MPU PEIICHUH 3aa4.

[IpuMeHATh MOJTyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MATeMaTUYECKHUE
MOJIENU JIsl 3a/1a4 PeayibHOW KM3HU U IPOBOJUTH COOTBETCTBYIOLIME BHIYUCICHUS
C MpPUMEHEHHWEM NoA00HMs W TPUTOHOMETPHUM (IOJB3YACh, IN€ HEOOXOIUMO,
KaJIbKYJIITOPOM ).

K xoniry oOyuyeHuss B 9 Kkiacce oOyvaromuics TOMYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMHU OCTpPHIX YIJIOB, HAaXOAUTh C HUX
IOMOIIBIO PA3JIMYHBIE JIEMEHTHI IPSAMOYTOJBHOTO TPEYrOJIbHUKA («pELIeHne
IPSIMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxonuTh (C MOMOLIBIO KalbKYJIATOPA) AJIUHBI
Y YIJIbI 17151 HETaOJIMYHBIX 3HAYEHU .

[Tonb3oBarbest popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM TSI HAXOXIEHUS COOTHOLIEHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcnonp30Barh TEOpEMBI CUHYCOB U KOCUHYCOB ISl HAXOXKIAEHUS PA3IUIHBIX
AIIEMEHTOB TPEYTOJIbHUKA («pPEUIEHUE TPEYTOJbHUKOBY), MPUMEHSTh HUX MpH
pELIEHUU TEOMETPUYECKUX 3a1ay.

Bnagerp moHsTHsAMM  npeoOpa3zoBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3NIeMeHTOB NoA0OHbIX ¢uryp. Ilonas3zoBarbes cBolicTBaMU OO0 TPOU3BOJIBHBIX
buryp, yMeTb BBIYUCIATH JIMHBI U HAXOAUTh YIIIbl y TOAOOHBIX (uryp. [IpumensTs
CBOMCTBa MOJOOMS B TMPAKTUYECKUX 3a7adaX. YMETb MPHUBOAUTH IMPUMEPHI
OIOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BarbCs TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPJI, O POU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJpare KacareJbHOM.

[Tonb3oBaTbcsi BEKTOpaMH, MOHMMATh MX T€OMETPUYECKUN M (PU3NYECKHit
CMBICII, MPUMEHATh HMX B PEUIEHUHM TEOMETPUUYECKHX M (PU3NYECKUX 3ajad.
[IpuMeHATh CKanspHOE NPOU3BEICHUE BEKTOPOB JJI HAXOXKICHUS UIMH U YIJIOB.



[Tonmp30BaThCs METOAOM KOOPAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro B
PEIICHUH TE€OMETPUUYECKUX U MTPAKTUYECKUX 3a/1a4.

Brnangets mMOHATHSMU NMPaBUILHOTO MHOTOYTOJIBHHUKA, JTUHBI OKPY>KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH M PAJIMaHHOW MEpPHI YIJIa, YMETh BBIUYUCIIATH IUIONIATb
KpyTa 1 ero yacteid. [[puMeHsTh mory4YeHHbIC YMEHUS B IPAKTUICCKUX 3a]auax.

Haxomuth ocw (MW TEHTPBI) CUMMETpUU (PUTYp, PUMEHSATH JBHIKCHUS
MJIOCKOCTH B MPOCTEHIIINX CTydasx.

[TpuMeHsITh TOTyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJIEIIH JIJIS 3a/1a4 peajbHOU JKU3HHU M TIPOBOIUTH COOTBETCTBYIONINE BHIYMCICHUS
C TPUMEHEHUEM TOAO0US W TPUTOHOMETPUYECCKUX (QYHKIUN (TIOIB3YysACh, TIC
HEO0OXO0IMMO, KaJIbKYJISITOPOM ).



TemaTn4yeckoe MIIAHUPOBAHME
7 KIIACC

Ne HanmMenoBaHue pa3nenoB u TeM KonuuectBo yacos OnexTpoHHbIe (ITUGPOBHIEC)
n/m IPOrpaMMBbl o0Opa3oBaTesbHbIE PECYPCHI
Bcero | Kontponshsie | [Ipaktruueckue
paboThI paboThI
1 |IIpocreiime reomerpuyeckue GUrypsl u 14 https://m.edsoo0.rt/SCDUTTDX
ux cBoicTBa. MI3MepeHue L
re€OMETPUYECKUX BEITUUYHH
2 | TpeyronbHUKH 22 1 https://m.edsoo.ru/LUWH113V3
3 |IlapamnenbHble MpsIMbIE, CyMMa YIJIOB 14 1 https://m.edsoo.ru/C3QIURDVS
TPEYToJbHUKA
4 |OxkpyxHOCTb U KpyT. [ eomeTpuueckue 14 1 https://m.edsoo.ru/ZCZQS49CU
MTOCTPOCHUS
5 |IloBropenue, 06001IeHNE 3HAHUN 4 | https://m.edsoo.ru/RJJI3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOT'PAMME
8 KUIACC
No HaunmeHnoBaHue pa3ienoB v TeM KonnuectBo yacos DnekrpoHHbIe (1TU(POBHIC)
n/m pOrpaMMbl o0Opa3oBaTebHbIC PECYPCHI
Bcero | KonTponbasle | [Ipaktnueckue
paboThI paboThI
1 |YeThIpEXyronbHUKU 12 1 https://m.edsoo.ru/ZL.R35406D



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2
https://m.edsoo.ru/ZLR3S4O6D

Ne HanMeHoBaHue pa3zenoB U TeM KonuuectBo yacos OnexTpoHHble (LTUGPOBHIEC)
n/m POTPaMMBI o0Opa3oBaTesbHbIE PECYPCHI
Bcero | KonTponbhasle | [Ipaktnueckue
paboThI paboThI
2 |Teopema @aneca u TeopeMa o 15 1 https://m.eds00.ru/F805Z09Y8
MTPOTTOPITMOHATEHBIX OTpe3Kax,
oI0OHBIE TPEYTONHHUKA
3 [Inomans. Haxoxnenue muioniaaeu 14 1 https://m.edsoo.rt/QLJTQDOEP
TPEYTOJLHUKOB W MHOTOYTOJIBHBIX
¢buryp. [nonaau nonoOHBIX GUryp
4 Teopema  Iludaropa u  Hauana 10 | https://m.edsoo.ru/4ZHRPYMEW
TPUTOHOMETPUHU
5 Yoiel B OKpyx’HOCTU. BrniucanHeie u 13 | https://m.eds00.ru/J2JOK38GT
OTMCaHHBIC YEeTHIPEXYTOJIbHUKH.
Kacarensubie k okpykHoctu. Kacanue
OKPYKHOCTEM
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 https://m.edso0.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI' PAMME



https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

9 KJITIACC

No HanMeHnoBaHue pa3zienoB U TeM KonuuectBo yacos OnextpoHHble  (LIUGPOBHIEC)
n/m IPOTrpaMMBI o0OpazoBarenbHbIE PECYPChI
Bcero | Kontponwsubie| IIpaktuueckue
paboThI paboThI
1 | Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 https://m.edsoo.ru/5172BY40V
CHHYCOB. Pelienue TpeyroJpHUKOB
2 |IIpeobpa3zoBanue noo0usl. 10 1 https://m.eds00.ru/TS8CWSWSF
Metpuueckue COOTHOILLIEHUS B
OKPY>KHOCTH
3 |Bekrtopsl 12 1 https://m.edsoo.ru/X4JFWORCL
4 | JlekapTOBbI KOOPAWHATHI HA INIOCKOCTH 9 1 https://m.edso0o.ru/ISQMGSAFT
5 |IlpaBunbHBIE MHOTOYTOJBHUKH. [[nuHa 8 https://m.edsoo.ru/BMBZSAEUS
OKPY)KHOCTH W  IUIOMAAb  Kpyra.
Brruucnenue nomanen
6 |JIBMXEHUS IIOCKOCTH 6 https://m.edsoo.ru/SBHUMOCSCI
7 |IloBTOpenue, o600IICHNHE, 7 2 https://m.edsoo.ru/VYL6CQRSEP
cUCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO 68 6 0

YACOB IIO TTPOI' PAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT' PAMMBI

7 KIIACC
Kox IIpoBepsieMmble mpeaMeTHbIE Pe3yabTaThl 0CBOCHUS
MPoOBEPSAEMOro OCHOBHOM 00pa30BaTeILHOM MPOTrPaAMMbI
pe3yJabTara OCHOBHOI'0 00111€r0 00pa3oBaHMs
6 I'eomerpus

Pacrio3naBaTh M3y4eHHbIE TE€OMETPUUECKUE (PUTYPBI, OMPENEIITH
UX B3aHMHOE DACIOJIOKEHUE, H300pakaTb TeOMETPHUYECKHE
6.1 (Gurypnl, BBIOIHATH YEPTEKU MO YCIOBUIO 3amadd. M3MepsTsb
JIMHEWHBIEC U YITIOBBIE BEJIMUMHBL. Pemars 3a1a4u Ha BEIYMCIIEHUE
JUIMH OTPE3KOB Y BEJINYHH YITIOB

HCH&TB Fp}I6y}O OLOCHKY JIMHEUHBIX H YITIOBBIX  BCJIMYHUH

6.2 OPEIMETOB B peanbHOM KM3HHU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB.
Pa3nuyare pazmepbl 3TUX 0OBEKTOB 110 NOPSAKY BETUUHHBI
6.3 CTpOouTh YEPTEIKHU K TCOMETPUYECCKUM 3a7a4aM
[lonb3oBarbCcsi ~ MpU3HAKAMU ~ PABEHCTBA  TPEYTrOJIBHHUKOB,
6.4 UCIIOJIb30BaTh  MPU3HAKW W CBOMCTBA  PaBHOOEIPEHHBIX

TPCYTI'OJILHUKOB IIPpHY PCIICHHUHN 3a1a4

HpOBO,Z[I/ITB JOTMYCCKUC PpPaACCYXKICHHUA C  HCIIOJIb30BAHHUCM

6.5 T€OMETPUYECKUX TEOPEM
Ilonp30BaTbcsi  NMPU3HAKAMHM  PABEHCTBA  NPSIMOYTOJIBHBIX
6.6 TPEYTOJIBHUKOB, CBOMCTBOM MEINAHBI, POBEAEHHON K TUTIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTrOJbHUKA, B PEIIEHUH T€OMETPUYECKUX
3a/1a4
OnpenensaTe NapawieIbHOCTh NPSAMBIX € IOMOIIBIO  YIVIOB,
6.7 KOTOpBIE 00pa3yeT ¢ HUMU cekyuiast. Onpenensrs napauieabHOCThb

INPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU
PSIMOM 0 TOYEK APYTOW NPsIMOU

6.8 Pemiate 3a1aun Ha KjeTyaToi Oymare

[IpoBOAUTE BBHIYUCICHUS W HAXOAWTh YHUCJIOBBIE W OyKBEHHBIC
3HAQUEHUS YIJIOB B F€OMETPUYECKUX 3a7adyax C HMCIOJIb30BAHUEM
6.9 CYMMBI YIJIOB TPEYTOJbHUKOB 1 MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU TMEPECEUCHUU JBYX MapaslIeTbHBIX MPSIMBIX
cekyuie. Pemars npaktuueckue 3a1a4u Ha HaXOXK/ICHUE YITIOB

Brnagets TOHSATHEM TE€OMETPUUECKOTO MECTa TOYEeK. YMETh
6.10 OTIPEENSITh OMCCEKTPUCY yINIa U CEPEIMHHBIN NEPIEHAUKYISIP K
OTPE3Ky KaK TEOMETPUUYECKHIE MECTA TOYCK

@opMyNnHpOBATH OINPEAECIEHUS OKPY>KHOCTH M Kpyra, XOpIbl U
6.11 IUaMETpa OKPY>KHOCTH, MOJIb30BaTbCA HX CBOMCTBAMHU. YMETh
OPUMEHSTh 3T CBOMCTBA NPU PEIIEHNUHN 3a1a4




Kon
NMPOBEPAEMOro
pe3yJjbTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThl 0CBOEHUS
OCHOBHOH 00pa30BaTeILHOM MPOrPaMMbI
OCHOBHOI'0 00111€r0 00pa3oBaHMsl

BJI&I[CTL MOHSITHUEM OIIMCAHHOM OKOJIO TPCYTrOJIbHUKA OKPYKHOCTH,
YMCTb HaXOOUTb e€ LCHTP. ITonp30BaThCs (1)aKTaMI/I O TOM, 4YTO

6.12 OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA MEPECEKAIOTCA B OTHOM TOUKE,
U O TOM, YTO CEpPEIMHHBICE NEPHEHIUKYISIPHl K CTOPOHAM
TPEYTOJIbHUKA MTEPECEKAIOTCS B OHOM TOUKE
Bragete NMOHATHEM KacaTeabHOM K OKPYKHOCTH, IOJIb30BaThCS

6.13 TEOPEMON O MNEPNEHIUKYIAPHOCTH KacarelIbHOM W paauyca,
IIPOBEIEHHOIO K TOYKE KACAHHMSI

6.14 [Tonb30BarbCs npOCTeﬁmme reOMETPUUYECKUMH HEPABEHCTBAMM,
NOHUMATh WX NPAKTUYECKUN CMBICIT

6.15 IIpoBoauTh OCHOBHbIE [€OMETPHYECKUE I0CTPOCHNS € MOMOLLBIO
UUPKYJIA U JINHEUKU

8 KUIIACC
Kon [IpoBepsiemble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHSA
NPoOBEPAEMOro OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI
pe3yJabTara OCHOBHOIO 00111€r0 00pa30BaHMs

6 I'eomerpus
Pacnio3HaBarh  OCHOBHBIE  BHIbBl  YETBHIPEXYTOJbHHUKOB, HX

6.1 DJIIEMEHTHI, IMOJb30BATHCSI KX CBOMCTBAMU MPHU PELICHUU
reOMETPUYECKUX 3a]1a4

6.2 [IpuMeHsTh CBOKCTBA TOUKU MEPECEUCHUS] MEAUAH TPEYTOJbHUKA

' (1IeHTpa Macc) B peIICHUH 3a71a4
Brnaners nmoHsiTuEM cpeqHEW JMHUM TPEYTrOJbHUKA U Tpareluu,
IPUMEHSTh UX CBOMCTBA MPH PEIICHUU T€OMETPUYECKHX 3aiad.

6.3 Ilons30Barbcst  Teopemoit ~ @ameca M TEOpEMOU O
MPOMOPIUOHAIBHBIX OTpPE3KaxX, MPUMEHATb HMX MJIs pEelIeHUs
MPAKTUYECKUX 3a]1a4

6.4 [IpuMeHsTh TpU3HAKU TOAO00US TPEYTroJbHUKOB B PEIICHUU
reOMETPUYECKUX 3a]1a4
[Tonp30BarbCs TEOPEMOU [Mudaropa JUIA peleHus
reOMETPUYECKHUX U MPAKTUYECKUX 3ajad. Crpouthb

6.5 MaTeMaTUYeCcKyl0  MOJEIb B  MPAKTUYECKUX  3a/layax,
CaMOCTOSATENIBHO JIEJIaTh YEepTEX M HAXOAUTh COOTBETCTBYIOLIUE
JUTUHBI
Bnanets mOHATUSAMM CHHYCA, KOCUHYCA U TaHT€HCA OCTPOro yIia

6.6 MPSIMOYTOJILHOTO TPeyrojbHUKA. [1071630BaThCS STUMU MOHSITUAMUA

I pEIICHUS NPAKTUYCCKUX 3ada4




Kon
NMPOBEPAEMOro
pe3yJjbTara

[IpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHUSA
OCHOBHOH 00pa30BaTeILHOM MPOrPaMMbI
OCHOBHOI'0 00111€r0 00pa3oBaHMsl

BoruucisaTs (pa3audHbIMUA cioco0aMu) IJI0IIAlb TPEYToJIbHUKA U
IUIOLIAAN MHOTOYTOJIbHBIX (GUTYp (MOJB3YSCh, TIAE HE0OXOIUMO,

6.7 KanpKynsaiTopoM).  [IpuMeHATh  MONy4YeHHBIE  yYMEHHS B
NPAKTUYECKUX 3a]jauax
Brnanerh NOHATUAMM BIOHCAHHOTO W LEHTPAIBHOTO YT,
6.8 WCIIOIb30BaTh TEOPEMBI O BIHUCAHHBIX yIVaX, ymiaxX MeEXIy
' XOpJaMH (CEeKyIIMMH) U yIiie MEXAY KacaTreabHOU U XOpJAOoi Mpu
pEUIEHUH TEOMETPUYECKUX 3aa4
6.9 Bnauz[eTb [OHATHEM OIICAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATh
CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJbHUKA MPU PEIICHUU 3a/1a4
[IpyMeHATh TONY4YEHHbIE 3HAHUA HA TMPAKTUKE — CTPOUTH
6.10 MaTeMaTUYeCKUEe MOJEH IS 3a7a4 peaJIbHOW )KU3HH U IPOBOJIUTH
COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHEHHUEM IMO100Us
Y TPUTOHOMETPHUH (TTOJIB3YSICh, TJI€ HEOOXOAMMO, KaJbKYIISITOPOM)
9 KJIACC
Kox [IpoBepsiemble MpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUS
NPoOBEPAEMOro OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI
pe3yJbrara OCHOBHOI0 00111€r0 00pa3oBaHMsI
6 I'eomeTpus
3HaTh TPUTOHOMETPUUYECKHE (PYHKIIUHM OCTPBIX YIJIOB, HAXOJIUTH C
UX  TIOMOIIBIO  Pa3IMYHBIE  DJIEMEHThl  MPSIMOYTOJBLHOIO
6.1 TPEYTOJIbHUKA («PEIICHHE TMPSMOYTOJIBHBIX TPEYTOJHLHUKOBY).
Haxomuth (C MOMOIIBI0 KaNBKYJISATOpAa) UIMHBI W YIIBI  JIJIS
HETAOJIMYHBIX 3HAYCHU I
[Tonb3oBarbest  opmynamMu  NpUBENEHUS W OCHOBHBIM
6.2 TPUTOHOMETPUUECKUM TOXIECTBOM 1S HaX0XKICHUS
COOTHOIIEHUM MEXTY TPUTOHOMETPUUECKUMH BETUUYNHAMHU
Hcnons3oBarh TEOPEMbI CUHYCOB U KOCHHYCOB IS HAXOXKJICHUS
6.3 Pa3JIMYHbBIX AIIEMEHTORB TpeyroJIbHUKa («pereHue
' TPEYTOJIbHUKOBY ), TPUMEHSTh X MPHU PEIICHUU TE€OMETPUUECKUX
3a1a4
Bnanerts MOHSATUSIMU npeoOpa3zoBaHus noao0us,
COOTBETCTBEHHBIX AJIEMEHTOB MOMOOHBIX (uryp. [lomp3oBarbes
6.4 CBOMCTBAMHU TMOAOOUS MPOU3BONBHBIX (DUTYP, YMETh BBIUUCISATH

JUIMHBl U HaXOOuTh yIIbl Yy MNOA0OHBIX Quryp. IlpumeHsTh
CBOMCTBa MOA00MS B MPAKTUYECKUX 3a/layaX. YMETh MPUBOIUTH
npUMeEpPbl NOJOOHBIX PUTYP B OKPYKAIOIIEM MUPE




Kon

[IpoBepsiemble MpeaMeTHBbIE Pe3yJbTAThI 0CBOEHUS

NpoBePsAEeMOro OCHOBHOH 00pa30BaTeILHOM MPOrPaMMbI

pe3yJibTara

6.5

OCHOBHOTI'0 00111er0 00pa30BaHUA

[Toap30BaThCs TCOPCMaMH O IIPOU3BCACHHUHN OTPC3KOB XOpHAa, O
IMPONU3BCACHNHN OTPC3KOB CCKYIINX, O KBAAPATC KacaTeJIbHOU

6.6

ITonb30BaTbCcst BEKTOpaMH, IIOHMMAarb HMX TE€OMETPUYECKUU U
(u3nyeckuil CMBICI, IPUMEHATh UX B PELIEHUN I€OMETPUUECKUX
u ¢usnueckux 3anad. [IpuMeHsTh cKangpHOE NPOU3BEACHHE
BEKTOPOB ISl HAXOKACHUS JUIMH U YIVIOB

6.7

IToap30BaThCs MCTOAOM KOOPpAWHAT Ha INIOCKOCTH, IIPUMCHATD €TO
B PCHICHHUH I'COMCTPHUICCKHUX M IPAKTHUYCCKUX 3aa4

6.8

Brnagets MOHATHAMM TPABUIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI
OKPYXHOCTH, JUIMHBI yTU OKPY>KHOCTH M PaJIUaHHON MEpHI yIIia,
YMETh BBIYUCITH IUIOMIAJL Kpyra M ero 4vacteil. I[lpumeHsTh
MOJIYYCHHbIC YMEHHMSI B IPAKTHYECKUX 3a7a4ax

6.9

Haxomuth oOcM WM LEHTPbl CUMMETPUM (GUTYp, TPUMEHSTh
JBHKEHMS] TUIOCKOCTH B MPOCTEUIINX CITY4astX

6.10

[IpuMeHSTh TONyYEeHHBIC 3HAHWS Ha TMPAKTUKE — CTPOUTH
MaTeMaTHIeCKUe MOJICIN [Tl 3314 PeaIbHOM )KM3HU U ITPOBOIUTH
COOTBETCTBYIOIIIE BBIYUCICHUS C TNPUMEHCHHEM IMOI00us
U TPUTOHOMETPUYECKUX (PYyHKITUH (TOJB3YSICh, TI€ HEOOXOIUMO,
KaJIbKYJISITOPOM)

HNPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
Havanenabie monsTHs reomerpuu. Touka, mpsmas, OTPE30K, JIyY.
6.1 VYron. Buael yrmos. BeprukanbHble 1 cMexXHBIE yITIbl. bruccekrpuca
' yria. Jlomanas, MHOTOYTOJIbHUK. [TapannensHOCTH u
MEPIEHAUKYISIPHOCTD MPSMBIX
6.2 CummMmetrpuunbie Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETPUHU.
) IIpriMepbl CUMMETPUH B OKPYKAOIIEM MUPE
6.3 OCHOBHBIE MOCTPOEHUS C€ TOMOIUBIO LHUPKYJId W JIMHEHKH.
Tpeyronpauk. Beicora, Mennana, OMCCEKTpHCa, X CBOMCTBA
6.4 PaBHOOeApEeHHBIN 1 PAaBHOCTOPOHHUMN TpeyronbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA
6.5 CBoiicTBa ¥ NpHU3HAKU PAaBHOOEIPEHHOTO TpeyronbHuKa. [Ipu3Haku
pPaBEHCTBA TPEYTOJILHUKOB
6.6 CBoiicTBa M MNpPU3HAKU MapajuleNbHBIX MNpsAMbIX. CyMma YIJIOB
TpEyrojbHHKA. BHEIIHNE yITIbl TPEYTOJIbHUKA




IIpoBepsieMbIi 3JIEMEHT COAEPKAHUA

Kox

IIpssMOyTONBHBIM TPEYTrOJIbHUK. CBolicTBO MEIHaHbl

6.7 OPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, IPOBEAEHHOM K THUIIOTEHY3E.
[Ipu3Haku pPaBEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
IIpsiMOYyTOJIBHBIN TPEYTOIBHUK C yITIOM B 30°
HepaBenctBa B reoMeTpuM:  HEPABEHCTBO  TPEYrOJbHHUKA,

6.8 HEPaBEHCTBO O JMHE JIOMAaHOW, TeopemMa O OoibllleM yriie |
OosbliIel CTopoHe TpeyroiabHuKa. [lepneHIuKynsp u HakJIOHHAs

6.9 I'eomeTpuueckoe mMecTto TOueK. buccekrpuca yrma M CepeIvHHBIN
NEPIEHANKYISIP K OTPE3KY KaK FeOMETPUYECKHAE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpJla U JUaMeTp, UX CBOKCTBa. B3anmuoe

6.10 PaCIIONOXKEHNE OKPYKHOCTU U mpsimMoil. KacarenbHas u cexymias K
OKPYKHOCTH

6.11 OkpyXHOCTb, BHHCaHHasi B yroi. BnucanHas u onucaHHas
OKPYXHOCTH TPEYToJIbHUKA

8 KUIIACC

Kon IIpoBepsieMbIil 3JI€MEHT COAEPKAHUA

6 ['eomeTrpust

6.1 UYeteipéxyronbHuku. [lapammenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTOIBHUK, POMO, KBapaT, UX MPU3HAKK U CBONCTBA

6.3 Tpanemnusi, paBHOOOKast Tpamenusi, €€ CBOWCTBA M TIPU3HAKH.
IIpsimoyrosibHasi Tpanenus

6.4 Meron ynBoeHuss menuassl. LleHTpanmbHas cummerpus. Teopema

' daseca 1 TeopeMa 0 MPONOPLMOHATIBHBIX OTPE3KAX

6.5 CpenHne nuHHMM TpeyrojbHUKAa W Tpaneuuu. LleHTp Macc
TPEYroJIbHUKA
[Tonobue TpeyroabHUKOB, KOdpduimeHtT moxaodus. I[lpusHaku

6.6 nofo0usi TpeyroibHUKOB. [IpuMeHeHne mnomoOust NpHU peLIeHUH
NPAKTUYECKUX 33124

6.7 @opMybl IS IJIOIIAIM TPEYTOJIbHUKA, [Tapajuieorpamma, pomoa u
Tpanenuu

6.8 CpoiictBa miomianeil reomerpuueckux ¢uryp. OTHoIIEHHE
I0maaei Nogo0HbIX huryp

6.9 Beluucnenue miomanei TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha
KJIETYaTON Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu
pEHIeHNH NPAKTHYECKUX 3a7a4




Kon IIpoBepsieMbIil 3JIEMEHT COAEPKAHUSA
CuHyCc, KOCHHYC, TaHI€HC OCTpPOTr0 YyIia MPsSIMOYTOJbHOTO
6.11 TpeyrodpHuka. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO.
Tpuronomerpuueckue GyHkimu yriaoB B 30°, 45° u 60°
6.12 BrniucanHble W LEHTpaldbHBIE YIJIbI, YIOJ MEXIYy KacarelbHOW M
' XOPJIOW. YTJIbI MEXKIY XOPJIAMU U CEKYITUMU
6.13 BrniucaHHble U ONMCAHHBIE YETHIPEXYTOIBHUKHI
6.14 B3zaumHoe  pacnonoxkeHwe ~ AByX  OKpykHocTed. Kacanue
OKpy>kHOCTei. O0IIMe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM
9 KIIACC
Kon IIpoBepsieMbIii 3J1eMEHT COAEPKAHUSA
6 ['eomeTrpust
6.1 Cunyc, xocuHyc, Tanreic ynioB or 0 po 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYJIIbI TPUBEICHUS
Pemrenne TtpeyronbHUKOB. TeopeMa KOCMHYCOB M TEOPEMA CHHYCOB.
6.2 |PemieHue mNpakTUYECKUX 3a/a4 C HCMIOJb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 |IIpeoOpazoBanue momo6us. Ilomo6rue COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 NpOU3BEAECHUN OTPEZKOB XOPJ, TEOPEMBI 0 NpOU3BEACHHN
OTPE3KOB CEKYIIHX, TEOpEMa O KBaJIpaTe KacaTreJIbHOU
Bektop, mnuHa (MOmysb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI,
6.5 |TPOTHBOTOJIONHO — HANPABJICHHBIE  BEKTOPbI,  KOJIMHEAPHOCTH
BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpallid HaJ BEKTOpPaAMH.
Pa3noxxeHre BEKTOpa Mo JByM HEKOJUJTMHEAPHBIM BEKTOPAM
6.6 Koopnunatet  Bektopa. CkalgpHOE€ TMPOU3BENACHUE  BEKTOPOB,
MIPUMEHEHUE JIJISI HAXOXKJICHUSI JIJIMH U YIJIOB
JlexkapToBbl KOOpIMHATHI HA IUIOCKOCTU. YPaBHEHUS MPAMOM U
6.7 |OKpPYXHOCTU B KOOpPAHMHATaX, MEPECECUCHUE OKPYKHOCTEU U MPAMBIX.
MeTo1 KOOpJIMHAT U €r0 IPUMEHEHUE
6.8 |IIpaBuibHBIE MHOTOYTOJIBHUKH
6.9 JImuHa OKPY>KHOCTH. F]gv)az[yCHa;{ U paiiaHHasi Mepa y1Jia, BHIYUCIICHUE
JUTUH OYT OKPY>KHOCTEH
6.10 |I1momanp Kpyra, CEKTopa, CeTMEHTA
6.11 JIBKeHUsT TUIOCKOCTM W BHYTPEHHHE CHUMMETpuu  (uryp

(anemenTapusbie npeacrasnenus). [lapamiensusiii nepenoc. [ToBopot

IPOBEPSIEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIET'O OBPA3BOBAHUS




Kon
NPoOBEPSIEMOT0
TpeOOBaHUA

IIpoBepsieMble TpeOOBaHMS K MPEIMETHBIM pe3yjbTaTam
0CBOEHMSI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMblI
OCHOBHOT0 00111er0 00pa3oBanus HA ocHOBe ®I'OC

YMeHHue onepupoBaTh MOHATHUSAMU: MHOXKECTBO, MOAMHOXKECTBO,
Omepaluy HaJl MHOXECTBAMU; YMEHHE ONEPUPOBATH MOHATUSIMU:
rpad, cBs3HBIN rpad, AEpeBO, HUKII, IPUMEHSITh UX TPU PELICHUU
3a/la4; yMEHUE UCIONb30BaTh Tpaduueckoe Mpe/CTaBICHUE
MHOECTB JJISI OMCAaHUS PEAJIbHBIX MPOLECCOB U SIBICHUM, MIPU
pEIICHUH 3a7a4 U3 IPYTUX YICOHBIX MPEAMETOB

YMeHue OmnepupoBarb NOHATUAMH: OIPENCIICHUE, aKCHOMAa,
TeopeMa, JOKa3arelbCTBO, YMEHUE pAacClO3HAaBaTb WUCTUHHBIE U
JIO’KHBIC BBICKA3bIBAaHUS, MPUBOIUTH NPUMEPHI U KOHTPIPHUMEDBHIL,
CTPOUTH BBICKA3bIBAHKS M OTPULIAHUS BBICKA3bIBAHUM

YMeHue onepupoBarh INOHATUAMU: HATyPAJIBHOE YUCIIO0, IPOCTOE U
COCTAaBHOE YHCJIO, JACIIMMOCTb HATYpPAJIbHBIX YHUCEJ, NPU3HAKU
JEJIMMOCTH, LI€JI0€ YUCIIO, MOAYJb YHCIa, OOBIKHOBEHHAs ApO0Ob U
JecsiTUYHasg ApoOb, CTaHAAPTHBIA BHJ YMCIA, palMOHAJIbHOE
YHUCJIO, UPPAUMOHAIBHOE YHUCIO, apu(PMETHUYECKUN KBaJIpaTHBIN
KOPEHb; YMEHUWE BBIITOJHATh ACHUCTBHUS C YWCIAMH, CPAaBHUBATh
Y yIOPSIAOYMBATh YHCIIA, MPEACTABIATh YNCIA HA KOOPAWHATHON
MPSIMOU, OKPYIVIATh YHCJIA; YMEHUE JeNarh NMPUKUAKY U OLICHKY
pe3yJibTara BHIYUCICHUN

YMeHue onepupoBaTh MOHATUSIMHU: CTENIEHD C IIEJIBIM [TOKa3aTesieM,
apu(pMeTHIECKUMA KBaJpaTHbIN KOpEHBb, MHOTOYJIEH,
anreOpanydeckass JApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HATypaJbHOW CTEMEHU OOJbIIE EIUHUIIBI; YMEHHE BBIMOIHAThH
pacu€tel 1o (QopmynaMm, mpeoOpa3oBaHUS IENbIX, JIPOOHO-
palMOHANBHBIX ~ BBIPAKCHWH W BBIPAXKCHUH  C KOPHSIMH,
pasokKeHWe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C
MCITOJIb30BaHNEM (POPMYIT pa3HOCTH KBaJIpaToB M KBapaTa CyMMBbI
Y Pa3HOCTH

YMeHHE ONepupoBaTh IMOHATHUSIMHU: YHUCIOBOE  PABEHCTBO,
YPaBHEHHUE C OIHOM IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO C I[IEPEMEHHOW; YMEHHME pelarb JIMHEWHbIE W
KBaJI[paTHbIE ypaBHEHUS, APOOHO-paLlMOHAJIbHBIE YpPaBHEHUS C
OJHOM TEPEMEHHOM, CHCTEMBI JBYX JIMHEHWHBIX YpPaBHEHUH,
JMHEMHbIE HEPaBEHCTBA U HX CHCTEMBI, KBaJpaTHbIe U APOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHUCIIE
[P PELLICHUH 3a1a4 U3 IPYTUX MPEAMETOB U MPAKTUYECKUX 3a/1a4;
YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPAMHATHYO
IUIOCKOCTD ISl M300paKeHUsl PEIIeHU ypaBHEHU, HEPABEHCTB U
CUCTEM




Kon
NMPOBEPAEMOro
TpeOOBaAHUSA

IIpoBepsieMble TpeOOBaHMS K MPEIMETHBIM pe3yjbTaTam
0CBOEHMSI OCHOBHOI1 00pa30BaTe/ILHON MPOrpaMMblI
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: QyHKIMS, Tpaduk (YHKIUH,
HyTH (QYHKIHH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HAHMOOJNbIIIEE U HAaMMEHBIIIEe 3HAYCHUS
GyHKIMHA;  yMEHHWE  ONEpUPOBaTh  MOHATHSAMH:  IpsSMas
IPOMOPIIMOHANILHOCTh,  JIMHEHHAsT ~ (QYyHKIHUSA, KBaapaTUIHAS
dbyHKIMS, 00paTHAs MPOMOPIIMOHATILHOCTD, TapadoJia, rurnepoona;
YMEHHE CTPOUTH rpa@uKu (YHKIIHA, UCTIONH30BaTh TpaduKu IS
OTIPEJICIICHHS] CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, JIJIST PEIICHUS
3a/1a4 U3 JPyTruX y4eOHbIX IPEIMETOB M pealibHOM KU3HU; YMEHUE
BBIpaXKaTh (HOpMyIamMu 3aBUCUMOCTH MEKy BEJIMUNHAMUA

VYMenue OIICPUPOBATH IIOHATHUAMM. IIOCICAOBATCIBbHOCTD,
apI/I(i)MCTI/I‘-ICCKaH U TCOMCTPpHYCCKAA IIPOIrpCCCHU; YMCHHC
HCII0JIb30BaTh CBOMCTBA HOCHCHOB&TGHBHOCTGﬁ, (bOpMYJILI CYMMBGI
)51 O6IHCFO YICHA IIpHU pCIICHUHU 3a1a49, B TOM YHMCJIC 3a1a4 U3 JPYTUX
y‘le6HBIX MpcaAMCTOB 1 pCaHLHOﬁ KN3HHU

YMeHue pemaTh 3a/1a41 pa3HbIX TUIOB (B TOM YUCJIE HA MPOIIEHTHI,
IO U 4YacTu, BHXKEHHUE, padoTy, LIEHYy TOBAapOB U CTOMMOCTh
NOKYIIOK M YCIyI, HaJOIM, 3aJadud M3 o0JIacTH YIpaBJICHUS
JUYHBIMA M CEMEWHbIMH (MHAHCAMH); YMEHHUE COCTaBIATH
BBIPAKEHUS, YPABHEHNsI, HEPABEHCTBA M CHCTEMBI II0 YCIOBHIO
3aa4y, WHCCIEHNOBATh IIOJIy4YEHHOE pEIIEHWEe U OLEHUBATh
MPaBAONOI00HOCTh NOTYUYEHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHAMH: (urypa, TOUYKa, OTPE3OK,
npsiMasi, Jiyd, JIOMaHasi, Yroj, MHOTOYIOJIbHHMK, TpPEYIOJIbHUK,
paBHOOEIPEHHBIN 151 PaBHOCTOPOHHUM TPEYTOJILHUKY,
OpSIMOYTOJIbHBIN TPEYTOJIbHUK, MeauaHa, OMCCEKTpUca U BBICOTA
TPEYroJibHUKA, YETBIPEXYTOJIbHUK, MapajuiesiorpaMM, poMo,
NPSAMOYTOJIbHUK,  KBaApaT, Tpameuus; OKPY>KHOCTb, KpYT,
KacarejgbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYypamu;
YMEHHE peIIaTh 3a/1a41, B TOM YHCJIE U3 OBCEAHEBHON KU3HU, HA
HaXOXXJICHUE TEOMETPUYECKHX BEJIMYUH C NPUMEHEHUEM
M3YYEHHBIX CBOMCTB (UTYp U (haKTOB
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YMeHue onepupoBarh MOHATUSMU: PABEHCTBO (PUTyp, PaBEHCTBO
TPEYTOJbHUKOB;  MapajulebHOCTh U MEPHEHAUKYISIPHOCTD
IOPSIMBIX, YTOJ MEXIY NPSIMbIMHU, NEPIECHIUKYISP, HAKIOHHAS,
MPOEKITHs, TTof00ue GUTyp, MOAOOHBIE TPEYTOIHHUKNA, CAMMETPHS
OTHOCHUTEJIbHO TOUKH U MPSAMOI; yMEHHE pacliO3HaBaTh PaBEHCTBO,
CUMMETPHUIO U Tono0ue Quryp, mapamiellbHOCTb U MepIeH-
JTVKYSIPHOCTH MPSIMBIX B OKPY)KAIOIIEM MUPE
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YMeHue onepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHUE, YIOJ
(BeIMYMHA yITIa, CHHYC M KOCUHYC yIJIa TPEYTOJIbHUKA), TIJI0IIA b,




Kon
NMPOBEPAEMOro
TpeOOBaAHUSA

IIpoBepsieMble TpeOOBaHMS K MPEIMETHBIM pe3yjbTaTam
0CBOEHMSI OCHOBHOI1 00pa30BaTe/ILHON MPOrpaMMblI
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

YMEHHE OIICHUBaTh pa3Mepbl MPEIMETOB M OOBEKTOB B
OKpYXalolleM MHUpPE; YMEHHE NPHUMEHSTh (OPMYIbI IepuMeTpa
Y TJIONIAJId MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN
Kpyra, oObeMa IMPsSMOYTOJIBHOTO MapajlieJeNumena; yMEHUE
NPUMEHATh IPU3HAKKA PABEHCTBA TPEYIOJbHUKOB, TEOPEMY O
CyMMe YIJIOB TpeyroibHUKa, Teopemy Iludaropa, TpuroHo-
METPUYECKHUE COOTHOIIECHHUS ISl BBIYMCIICHUS IJTMH, PACCTOSHUM,
[IoIa e

12

YMmenue wuzo0pakaTh IUIOCKHE (UTYPBl U WX KOMOWHAIUH,
MPOCTPAHCTBEHHBIE (PUTYpPHI OT PyKH, C TMOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIU
CUMBOJIBHOMY OIHCAHHIO
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YMeHne onepupoBarbh IMOHATHSMH: IPSIMOYIOJIbHAs CUCTEMA
KOOpJIMHAT; KOOPAWMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEIACHUE BEKTOpPAa HA YHUCIO, CKAJISIPHOE IIPOU3BEIACHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPHl U KOOPAWUHATHI IS
IIPEACTABJICHHUS TAHHBIX U PELICHUS 3a/]1a4, B TOM YHCIIE U3 APYTUX
y4eOHBIX MPEAMETOB U PEabHON KU3HU
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YMeHue ornepupoBaTh MOHSATUSMH: CTOJOMKOBBIE M KpPYTrOBbBIC
auarpaMMbl, TaONMIbIL, cpeaHee apu(METHUYEeCKoe, MEIHUaHa,
HanOOoJIbIIEE U HAUMEHBLIEE 3HAYEHUS, pa3Max YHCIOBOTr0 Habopa;
YMEHHE W3BJIEKAaTh, WHTEPIPETUPOBATL M MPeoOpa3OBHIBATH
uH($OPMAIIHIO, MPEJCTABICHHYIO B TAaOMWIIaX W HA JUarpaMmax,
OTPAKAIOUILYIO0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX MPOLIECCOB
U SBJICHHWI; yMEHUE paclo3HaBaTh W3MEHUYMBHIC BEJIMYMHBI
B OKpY>KalollleM MUPE

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHbIN ONBIT (CTy4alHbIN
AKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIN HCXOM)
CIIy4aifHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOITHOCTh COOBITHS;
YMEHUE HaXOJUTh BEPOSITHOCTH CIyYalHBIX COOBITUM B OMbBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE PEIIaTh
3a/1a4¥ METOJIOM OPraHU30BaHHOTO Nepedopa U C UCTIOIb30BaHUEM
IpaBUJIa YMHOXKEHHSI; YMEHHE OLIEHUBATh BEPOSITHOCTH PEATIBHBIX
COOBITU U SIBJICHU, MOHUMATh POJIb NPAKTUYECKH JOCTOBEPHBIX
Y MQJIOBEPOSITHBIX COOBITHM B OKPY’KalOLIeM MHUpPE U B KU3HU;
3HaKOMCTBO C TOHSITHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YUCEJN U €r0 POJIBbI0 B MACCOBBIX SIBJICHHUSX
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YMmeHue BbIOMpaTh MOAXOAAIINA N3YUYEHHBIA METOJ JIsl PeIICHUs
3aJ1a4¥, IPUBOJAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN
B TMPUPONE U IKU3HU, PACIO3HABATH IMPOSBICHUE 3aKOHOB
MAaTEMAaTUKU B HMCKYCCTBE, ONKCBHIBATH OTJCJIbHBIC BBIIAKOIINECS




Kon IIpoBepsieMble TPeOOBaHNS K MPEIMETHBIM pe3yJbTaTaM
NpoBePsIeMOro OCBOEHUsI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
TpeOOBaHUA OCHOBHOT0 00111er0 00pa3oBanus Ha ocHOBe ®I'OC

pe3yNbTarhl, IIOJYYEHHBIE B XOJA€ PA3BUTUS MAaTEMaTUKH Kak
HayK{, IPUBOAMTH IPUMEPHl MATEMaTHYECKUX OTKPBITUA U HX
aBTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPUU
IHEPEYEHDB 2JIEMEHTOB COIEPKAHMUS, IITPOBEPJAEMbBIX HA
OI' 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

1 Yucia ¥ BBIYUCIIEHUS
1.1 [Harypanbnsbie u niensie ynciua. [Ipu3Haku 1eJIMMOCTH HEbIX YUCET
OOBIKHOBEHHBIE M JIECATHYHBIC JPOOM, IMPOIECHTHI, OCCKOHECUHBIC

1.2 MIEPUOIMUECKUE IPOOH

13 PaunonanpHpie  uncna. ApudMmeTndyeckue —onepaugud ¢ pa-
LIOHAJIbHBIMH YW CIIAMH

1.4 I[eﬁSTBHTeHBHLIe YHCIIA. Apudpmernueckue onepanuu
C ICVCTBUTEJILHBIMU YU CIIAMU

15 [TpuOnu>xk€HHbIE BBIYMCIEHUS, MpaBUia OKPYIJIEHUS, NPUKUAKA U

OILICHKA PE3YJITATa BbIYHUCICHUI

2 AJreOpanyecKkue BhIPAKECHUS

2.1 |bykBeHHbIE BbhIpaxeHus (BbIpaKEHUS C IEPEMEHHBIMU)

29 Crenenp ¢ 1uenbiM mnokazareneM. CTeneHb ¢ paluOHaJIbHBIM
" |mokazareneM. CBOICTBA CTENIEHU

2.3 |MHorouieHsl

2.4 | Anrebpanyeckas 1poOb

Apudmernueckuii KOpeHb HaTypaldbHOW creneHu. JledcTBus c

2:3 apu(pMETHISCKUMH KOPHSIMU HATYpPaJIbHOU CTENEHU

3 YpaBHEHUSI U HEPABEHCTBRA

31 Lenpie w I[pO6HO-p211.[HOHElJ‘IBHBIC ypaBHeHusi.  CHUCTEMBI
Y COBOKYITHOCTH YPABHEHUH

39 Ileapie u  ApOOHO-pallMOHANIbHBIE  HepaBeHCTBA.  CHUCTeMbI

Y COBOKYITHOCTH HEPABEHCTB
3.3 |Penrenue TEKCTOBBIX 3a7a4

4 UucaoBble NOCJIEI0BATEILHOCTH

4.1 |[ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS MOCICA0BATEILHOCTEN

49 Apudmernueckass W reomerpudeckas mnporpeccuu. Dopmyna
CJIOXKHBIX MPOIIEHTOB

S DyHKIMU

51 ®Oyukus, cnocobwl 3amanus Gyukuun. [paduk dyakiuu. O61acTh
' |onpenenenuss 1 MHOXKeCTBO 3HaueHW (ynkumu. Hymm dyskumm.




Kon

IIpoBepsieMbIil 3JIEMEHT COAEPKAHUSA

[IpomMexyTKH  3HAKONOCTOSIHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH
¢byakiuu. MakcuMymbl U MUHUMYMBI QyHKuud. HawmOombiiee u
HauMeHbIee 3HaueHne (DYHKIIMHA Ha IPOMEXKYTKE

6 KoopauHatel Ha IpsIMOM M TIIIOCKOCTH
6.1 |KoopaunartHas npsiMast

6.2 |JlexapTOBBI KOOPJIMHATHI HA MIJIOCKOCTHU
7 ['eomerpust

7.1 |T'eomerpuueckue GUTyphbl U UX CBOMCTBA
7.2 |TpeyronbHUK

7.3 | MHOroyroJibHuKu

7.4 |OKpY>KHOCTb U KPYT

7.5 [W3MepeHune reoMeTpudeCKUX BEJINYNH
7.6 |BekTopbl Ha IIOCKOCTH

8 BepossiTHOCTB M cTaTUCTHKA

8.1 |OnwucarenpHasi CTATUCTHKA

8.2 |BeposTHOCTH

8.3 |KomOuHaTopuka

8.4 |MHoxecTBa

8.5 [I'padsl




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eomerpust. 7 - 9 knaccel: yueb. mis obmieo6azoBar. OpraHu3anuii ¢ IPUIL. Ha AJICKTPOH.
Hocutene /JI.C. Aranacsn u np. . — M.: Ilpocsemenue, 2014

Pabouast TeTpanp o reoMeTpun

METOANYECKHUE MATEPUAJIbI VIS YUUTEJIS

[Toypounsie pa3paboTku mo reomerpun: 7 kinacc/ I'aBpunosa H.®. — M.: BAKO, 2009
[Toypounsie pa3paboTku o reomerpun: 8 kinacce/ I'apunosa H.®. — M.: BAKO, 2009
[Toypounsie pa3paboTku mo reomerpun: 9 kinacce/ 'apunosa H.®. — M.: BAKO, 2009
Maremarnueckuil CioBapb

[{udpoBble MaTepHalbl K ypokaM ¢ - http://edsoo.ru

KomIuiekT caMoCTOATENbHBIX U KOHTPOJIBHBIX padoT o reomMerpuu 7, 8, 9 kinaccos

Marematuka. OCHOBHO# rOCyIapCTBEHHBIN SK3aMeH. [ OTOBUMCS K MTOTOBOM aTTECTAIUH
[yuebHOe mocobue] / mon pen. U.B. Smenko; MockoBckuii LleHTp HenpepbIBHOTO
MareMmarudeckoro oopasosanus. — M.: «Muremnexr-Lientpy», 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
- http://edsoo.ru

- http://vaklass.ru

- http://resh.edu/ru

https://math-oge.sdamgia.ru/ lemoBepcuu padot BIIP, OI'3 no maremaruke

https://infourok.ru/

https://www.desmos.com/ I'padmueckuii KaabKyasTOp

WHTEPAKTUBHAS JOCKA, POEKTOP
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