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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|EeHHOCTh M3ydeHus reoMeTpur Ha YpPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLICHUBATH aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T'€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «lIpeodpazoBanust mogo0ous».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
- 68 yacoB (2 4aca B HeJIellI0), B 8 kiacce - 68 yacoB (2 yaca B He/IelNi0), B 9 Kjacce
- 68 yacoB (2 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTrOJIBHBII TPEYTOIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHenne noaoOus npu peleHny NPakTHYEeCKUX 3a/1a4.



CpoiicTBa miomaaeil reomerpuueckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnricanHble ¥ LIEHTPaJIbHBIE YTIIbI, YTOJ MEXKly KacaTelIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU M CEKyUIMMHU. BNHCaHHbIE U ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [lonoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. Pa3nokeHwe BeKTOopa 10 JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS PSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, NMEPECEUCHUE OKPYXKHOCTEH M MpsAMbIX. METo] KOOpAHWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrIja, BBIYMCICHUE UIMH Ayl OKpyxkHOocTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTyp (dJIeMEeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHANBUAYAIbHON TPAaeKTOPUMU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHUIO BHUJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKd Kak c@epbl 4YeIoBeuecKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe Bocnutranme, GopMHpPOBAHHE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas ¢dusndeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH Cpelibl, IUIAHUPOBAHUS MOCTYIIKOB U OIEHKHU
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMIO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBEISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTebCTBA MaTEeMATHUECKUX YTBEPKICHUHN (MIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEIICHUs, BbIOUpPATh HauOoNee MNOAXOMSAMMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI MO XOJYy PEILICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXWUBaTh Pa3U4We W CXOJCTBO IMO3UIUNA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U pe3yabTaT paboThl, 0000aTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAu€CTBO CBOEro0 BKJaJa B OOIIMHA MPOAYKT MO KPHUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsT MaTEMaTUYECKOH 3a1a4u;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS 1IEJIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TC€OMETPUYECKHUE (UTYpPBI, OINPEACIATh HUX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JJIUH OTPE3KOB Y BEJIMYUH YTJIOB.

Henate TpyOyr0 OIICHKY JMHEHHBIX U YIJOBBIX BEJIMYMH MPEIMETOB B
pealbHOM >KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MIPHU PEIICHUH 33]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUYECKUX 3a/1a4.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOUTH YUCIIOBBIC M OYKBEHHBIC 3HAUCHHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TNEPECEYECHUU JBYX
MapaJyIeIbHBIX MPAMBIX CEKYIIeW. Pemars npakTHyecKre 3a1auyd Ha HaXOXICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTHU M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh IMPUMEHSTH 3TU CBOMCTBA MPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIWHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEHIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMHU, TOHUMATh
WX IIPAKTHYECKUN CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnageTs noHsATHEM CpeHEN TMHUU TPEYTOJIbHUKA U TPAIIELIMH, IPUMEHSTh UX
CBOMCTBA IIPU PEUICHUU reoMeTpuyeckux 3agad. I[lomp3oBaTecsa Teopemoit Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. [10J1b30BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSMU BIHUCAHHOTO W UEHTPAJIBHOIO YIJIA, HCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJMy4YEeHHbIE 3HAHUS Ha MPAKTUKE - CTPOUTh MaTEeMaTUYECKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoAuTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHHI.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXO0XK/ICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJAbHUKOBY»), NPUMEHITh HUX MpHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnanets nonsTusMu npeodpa3oBaHus oA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NMPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI M HAXOAWUTH YIJbl y MOA00HBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJO0MS B MPAKTUYECKHX 3ajJadax. YMETb MPUBOJUTH MPHUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPHUUECKUN U (U3HUYECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKJICHHUS IJTUH U YIJIOB.

[Tos1b30BaTECA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

BnaneTe NOHATHSIMM MPABUIBHOTO MHOTOYI'OJIbHHMKA, JIJIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauth ocu (MM LEHTPbI) CUMMETpUM (GUTYp, NMPUMEHSTH JABHXKECHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJMyYEeHHbIE 3HAHUS Ha MPAKTUKE - CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (QYHKUMH (TOJB3YSCh, TIe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 12 1 Bu6mmoteka [JOK
CUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 7 1 bubnnorexa [JOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 Bexropst 8 https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
4 JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH 11 1 https://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 0119 HOCTH U TUIO y': b Kpyra 8 12 1 brbmmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bu6nmnorexa LIOK
6 JlBuKeHus II0CKOCTH ! 1 https://m.edsoo.ru/7f41al2c
5 [ToBTOpenue, 06061IeHNE, 9 1 bu6nmorexa LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 66 6 0

I[TPOTPAMME
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HOYPOYHOE IIVIAHUPOBAHUE

9 KIIACC
N Koan4yecTBO 4acoB Nara DJ1eKTPOHHbIE
. Tema ypoka Konrpoabusie Ilpakruueckue uudposbie
n/n Bceero U3YYeHUs
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypcbl
1 ITonarue Bexropa. Pasencrso 1 01.09.2025 bubmorexa [IOK
BEKTOPOB. https://m.edso0.ru/8a144960
2 Ilonsarue BeKTOpa.uOTKHaIH)IBaHI/Ie 1 02.09.2025
BEKTOpPA OT JIaHHOM TOYKH.
CymMma aByX BEKTOPOB. 3aKOHBI
3 Cﬂycl)\;lKeHﬁﬂy]:(eKTO 011; IIpaBumno 1 Bubmzorexa HOK
POB. 1P 08.09.2025 ' nttps://m.edsoo.ru/8al44a8c
napajuiesiorpaMmma.
4 CyMMa HECKONBKHMX 1 09.09.2025 bubmuorexa LIOK
BEKTOPOB.BbIuNTaHNE BEKTOPOB. https://m.edsoo.ru/8a144d52
5 CyMMa HECKOJIbKUX BEKTOPOB. 1 15.09.2025 bubmnorexa IIOK
BslunTanue BEKTOPOB. https://m.edsoo.ru/8al44c3a
16.09.2025 bubamnoreka IIOK
6 Y MHOKCHHE BEKTOPA Ha YHCIIO. 1 https://m.edsoo.ru/8a1458c4
7 HpI/IMeHeHI/Ie BCKTOPOB K PCIICHUA 1 22.09.2025
3a/1a4 ¥ JI0Ka3aTeIbCTBY TEOPEM.
bubnmorexa LIOK
8 " " 23.09.2025
Pemenne 3a1a7 110 TeME "BEKTOPEL 1 https://m.edsoo.ru/8a145b08
9 Pasnoxenne BekTopa 1o 18ym 1 29.09.2025
HEKOJUTMHEAPHBIM BEKTOpaM
bubnmorexa LIOK
1 30.09.2025
0 Koopamnarst sekropa 1 https://m.edsoo.ru/8al44fbe
CBs13b MEXTy KOOpJUHATAMU
11 BEKTOpa U KOOpJAUHATAMH €TI0 1 06.10.2025

Hayajia ¥ KOHIIA.



https://m.edsoo.ru/8a144960
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07.10.2025

12 [Ipocreiimume 3a1aun B KOOpAMHATAX
13 [Ipocreitmune 3agaun B KOOpAMHATaX 13.10.2025
MeTo KOOpAMHAT IPU PELICHUU
14 reOMETPUYECKUX 3a/1a4, 14.10.2025
MPAKTUYECKHX 3ajau
15 VYpaBHEHHE TMHUU HA IIIOCKOCTH. 20.10.2025  buobmmoreka IIOK
YpaBHEHHE OKPYKHOCTH. https://m.edsoo.ru/8a145c48
21.10.2025 bubnmoreka HOK
16 ¥PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
17 VYpaBHeHue npsAMon 10.11.2025
11.11.2025 bubnuoreka HOK
18 Pewenne sanay. https://m.edso00.ru/8a146620
19 KonTponbnas padota Nel mo teme 17.11.2025 bubmmorexa IIOK
"Bekropsl. MeTon koopaunar." https://m.edsoo.ru/8al46e0e
Omnpenenenre TPUTOHOMETPUUECKUX
20 q)yHKHI/H\/JI YIJjoB OT 0° a0 180°. 18.11.2025 EI/I6J'H/IOTCK3. HOK
DOpMYITHI PHBEICHHS Ll https://m.edsoo.ru/8al424bc
@opMyIibl AJ1 BBIYUCIEHUS
21 KOOpJUHAT TOYKH. YTJIOBOM 24.11.2025 BH@?HOTeKa HOK
B — Ll https://m.edso0o.ru/8a14336¢
22 Teopema o mIomagy TpeyrojbHUKA. 25.11.2025
01.12.2025 bubmuorexa [IOK
23 Teopema cHHyCOB. https://m.edsoo.ru/8al42e8a
02.12.2025 bubmmorexka HOK
24 Teopema kocuHycos https://m.edsoo.ru/8al42d5e
08.12.2025 bubnuoteka HOK
25 Petnenue peyrosbHukos https://m.edsoo.ru/8al42ac0
26 Pemenue TpeyroabHUKOB. 09.12.2025 ~ bubmnorexa [JOK

https://m.edsoo0.ru/8a1430b0



https://m.edsoo.ru/8a145c48
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[IpakTHueckoe NIpUMEHEHHUE TEOPEM

bubnunoreka LIOK

27 15.12.2025
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
28 Yroxn MCKAY BECKTOpaAMHU. CKaJIﬂpHOC 16.12.2025
MIPOU3BEICHNE BEKTOPOB.
CkanspHoe mpou3Be/ieHuE B
29 koopauHaTax. CBOIMCTBa CKAIIPHOTO 22.12.2025 BH@HOTeKa HOK
HpOU3BEICHNS L2 https://m.edso0o.ru/8a14539c
23.12.2025 bubmmoreka HOK
30 Pemenue sanay. https://m.edsoo.ru/8al42ac0
KonTponbnas padora Ne2 o teme
31 "CooTHOLIEHHE MEXLY CTOPOHAMU U Bbu6moreka [IOK
yriamu TpeyrojibHuka. CkanspHoe 29.12.2025  https://m.edsoo.ru/8al4392a
MPOU3BEICHUE BEKTOPOB"
30 [IpaBUnbHBIE MHOTOYTOJIBHUKH, 30.12.2025 buobmmorexa IIOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
33 HpaBI/IHI)HI)Ie MHOI'OYIrOJIbHUKHU U 12.01.2026
BBIYHCIICHHE UX 3JIEMEHTOB
34 HpaBHHbHLIe MHOI'OYIrOJIbHUKHU U 13.01.2026
BBIYMCIICHHE UX 3JIEMEHTOB
35 [IpaBunbHBIE MHOTOYTOJIBHUKU U 19.01.2026
BBIYUCIICHUE UX JJIEMEHTOB
20.01.2026 bubnuorexa HOK
36 Hucxno . Jlmmna okpykHocTH https://m.edsoo.ru/8a1472c8
26.01.2026  bubnuoreka IIOK
37 Pajuansas uepa yria https://m.edsoo.ru/8al14714c
27.01.2026  bubnuoreka IIOK
38 Hnomans kpyra, cexropa, cermenta https://m.eds00.ru/8a147426
02.02.2026 bubnuoteka HOK
39 Inomans kpyra, cexropa, cerMenTa https://m.eds00.ru/8a147750
40 Pemenue 3amau 03.02.2026
41 Pemenne 3anau 09.02.2026 ~ buomaorexa LIOK

https://m.edso0.ru/8a14714c
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10.02.2026 bubnuoreka HOK
42 Pemerue sanaq https://m.edsoo.ru/8al147750
Kontposbnas pabora Ne3 mo remam
43 "[IpaBusIbHBIE MHOTOYTOJIbHUKHU.
JlyivHa OKPY>KHOCTH U ILJIOLIAb 16.02.2026
prraVV
17.02.2026 bubnuoreka HOK
44 lloHsTHE O IBMKEHIH IIOCKOCTH https://m.edsoo.ru/8al47c82
. 02.03.2026 bubmmoreka HOK
45 Hapaienbapiit nepetoc, nosopot https://m.edsoo.ru/8a147f16
o 03.03.2026 bubnuoreka HOK
46 HapanenbHeri neperoc, nosopot https://m.edso0o.ru/8a147f16
[TonsTue cummerpun Guryp.
47 [IpakTHueckue npuMeHeHus 16.03.2026
CUMMETPUH.
48 [IpuMeHeHue NBUKEHU ITPU 17.03.2026 EI/I6J'II/IOTeKa HOK
pELIECHNH 3a/1a4 https://m.edso0.ru/8a1480e2
49 Pemenue 3anay. 23.03.2026
KonTponbnas padora Ne4 o teme
50 "ITpeoOpa3oBaHus MIOCKOCTH. 24.03.2026
JBrxenus."
[IpeacraBnenus o mogoOHBIX
51 (pﬁrIl ax HO,Z[O6HBIGH bubmoreia HOK
ypax. 06.04.2026 ' https://m.edsoo.ru/8a143ab0
MHOTOYTOJIbHUKH.
Teopemsl 0 mepumeTpax u
52 nnoElans[x HOIE)O6HI>I)1:() bubanorexa LIOK
07.04.2026 ' https://m.edsoo.ru/8a143ded
MHOTOYTOJTbHUKOB.
53 I'omotetus u ee csoiicta. [Togooue 13.04.2026
MPOU3BOJIBHBIX (UTYP.
Teopema 0 mpoU3BEICHUU OTPE3KOB
p P A P but6mmoreka [IOK
54 XOp/, TEOpEMaA O MPOU3BEIECHUU 14.04.2026

OTPE3KOB CCKYIIUX.

https://m.edsoo.ru/8a14406e



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e

55 Teopema o kBagpaTe KacaTeIbHOU 20.04.2026 ﬁg&?ﬁ;fg;gﬁg 144134
KonrtponsHas padora Ne5 o reme

57 "[IpeobpazoBanue moH00UsI. bubmmoreka [JOK
Mertpudeckue COOTHOLICHUS B 27.04.2026  https://m.edsoo.ru/8al447a8
OKpy>XHOCTH"

[ToBTOpeHME, 0600MIIEHNE, Bubmorexa [IOK

58 CHCTEMATH3ATTHA 28.04.2026  https://m.edsoo.ru/8a148524
3HaHUN. TpeyroNbHUKH.

[ToBTOpeHME, 0606HI€HIE€, Bubmorexa LIOK

59 CHCTOMATHIAII SHAHIH. 04.05.2026  nttps://m.edsoo.ru/8a143f06
TpeyroabpHUKH.

[ToBTOpenHue, 06001IEHNE,

60 CUCTEMaTHU3AIUs 3HAHUH 110 TEME
«HeThIpexyroibHUKY, 05.05.2026
MHOT'OYTOJIbHUKH"

[ToBTOpEHwUe, 06o6meHIfe, Bubmmorexa [IOK

61 cucreMaTru3anus 3HaHUuU I10 TEME 11.05.2026 httpS://m.EdSOO.rU/8al443fC
"YeTplpexyroJpHUKH"

[ToBTOpEHuUE, 06o6meHIfe, Bubnmorexa [IOK

62 CHCTEeMAaTH3alus 3HaHui o TemMe 12.05.2026  https://m.edsoo.ru/8al44578
"ITogoGHBIE PUryps!"

63 HroroBas koHTpoNbHas paboTa 18.05.2026 ﬁg&nﬁgﬁﬁ)gﬁa}; 148920
[ToBTOpenue, o6o0IIEHNE,

64 CHCTEMATHU3alNs 3HAHWUH. but6mmoreka [IOK
[TapannensHbie U 19.05.202¢  https://m.edsoo.ru/8a148650
MIEePICHIUKYIISIPHBIC TIPSIMbIE
[ToBTOpenue, 06001IeHNE,

65 cHCTEMaTH3aInsI 3HAaHUH. 21.05.2026

OKpy’>KHOCTb U KpYT.



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148650

I'eomeTpuueckue nmocTpoeHus. Y bl
B OKPY>KHOCTHU

[ToBTOpeHme, 06001EeHNE,
CUCTEeMAaTH3alusl 3HAaHHH.

66 1
Brmcannsle 1 onucaHHbIE 25.05.2026
OKPY>XHOCTHU MHOI'OYT'OJIbHUKOB
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

6

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

I'eomerpus

6.1

6.2

6.3

6.4

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOJIUTH C X
MOMOIIbIO  PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO  TPEYroJbHUKA
(«petieHue MPSMOYTOJIBHBIX TPEYrOJIbHUKOBY»). HaxonuTs (C moMoIibio
KaJIbKYJISATOPA) JJIMHBI U YTIIBI JJTs1 HETAOJMUYHBIX 3HAYCHU I

[Tonw3oBatbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXJIECTBOM JUJIsl HAXOXKIEHUS COOTHOLUEHUM
MEK]1Yy TPUTOHOMETPUUECKUMU BEIMUUHAMU

Hcmonn3oBaTh TCOPEMbI CHMHYCOB M KOCHMHYCOB [JIsI HaXOXIACHHA
Pa3JIMdHbIX JSJIEMCHTOB TPCYIrOJIbHHUKA («pemeHne TpeerJIBHI/IKOB»),
MMPUMCHATH UX IIPU PCIICHUHN TCOMECTPHUICCKUX 3a1a4

Bnagers nonatusamMu npeoOpa3zoBaHUs MMOA00MS, COOTBETCTBEHHbIX
ayieMeHTOB MoA0OHBIX (uryp. Ilonb3oBaTbecsi CBONCTBaAMHM IMOA0OHS
MPOU3BOJBHBIX (DUTYp, YMETh BBIYHUCIATH JUTMHBI U HAXOAWTH YIJIBI Y
nonobubix ¢Guryp. I[lpumeHsTh cBoOWCTBa MOA00MS B MPAKTHYECKHX
3ajadax. YMeTh NPUBOIUTH IPUMEPHI TOAOOHBIX (PUTYP B OKPYKAIOIIEM
MUpe

6.5

[lonb3oBaTbes TeopemMamMu O IPOU3BEAECHUU OTPE3KOB XOpJ, O
MIPOMU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJbHOU

6.6

6.7

ITonp30BaThCA BCKTOpaMH, IIOHUMAaTb HX FeOMeTpI/I‘leCKI/Iﬁ )51
(1)I/I3I/III€CKI/Iﬁ CMELICJI, TIPUMCHATHL HUX B PCHICHUU TCOMETPHUYCCKUX U
(I)I/BI/I‘ICCKI/IX 3aaad. HpI/IMeHHTB CKaJIIpHOC MMPOU3BEACHNUEC BEKTOPOB AJIsA
HaXOXIACHUA OJIMH U YyI'J1I0B

ITons30BaThCA MCTOAOM KOOPAHWHAT Ha IJIOCKOCTHU, IPUMCHATH €TO B
PCIICHUU T'COMECTPUUCCKUX U ITPAKTUYCCKUX 3aJa4

6.8

6.9

Biagere DNOHATHUSAMH IIPaBUIBHOTO  MHOIOYI'OJIBHHMKA, JUIUHBI
OKPY’KHOCTH, JUIMHBI YT OKPYKHOCTH U PaJlaHHON MEPHI YIJIa, YMETh
BBIYUCIIATH IUIOLIAAbL Kpyra M €ro 4yacrei. IIpuMeHsTh mnoirydeHHbIE
YMEHUS B IPAKTUYECKUX 3a7a4ax

HaxoauTh ocu uimu HeHTpbl CUMMETPUH (UTYD, TPUMEHSTD IBUKEHUS
IIJIOCKOCTH B IIPOCTEHIINX CIydasx

6.10

[IpuMeHsATh TONYYEHHBIE 3HAHHUA Ha TMpaKTHKe - CTPOUTh
MaTeMaTHYeCKUe MOJCNH JUId 3a7ad pealbHOW JKU3HW M TPOBOJIUTH
COOTBETCTBYIOIIIME  BHIUMCIICHUS C TNPUMEHEHHEM TOA00Ws |
TPUTOHOMETPUUYECKUX  (QYHKUMH  (MONB3ysch, THA€  HEOOXOAMMO,
KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. DOPMYIIBI IPUBEACHUS
Pewmenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
6.2 MPAKTUYECKUX 337a4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpon3BeACHNUN OTPE3KOB XOPJI, TEOPEMBI O IPOM3BEICHUN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBajipaTe KacaTeIbHOM
Bekrop, amuHa  (MOAyJb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
6.5 MIPOTHBOIIOJIOKHO HANpaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEPALIMU HAJI BEKTOpaMu. Pa3inoxkeHune BekTopa 1o JByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe IPOU3BEICHUE BEKTOPOB, TPUMEHEHUE IS
' HAXOXKJICHHS JUTMH U yTIIOB
JlexkapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOpJUHATaX, IepeceueHre OKPYKHOCTEH U MPSAMbIX. MeTo KOOpIAUHAT U €T
MIPUMEHEHUE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa oKpyXHOCTU. I'pagycHas u pajuaHHas Mepa yria, BIYUCICHHUE IJIUH
' JYT OKPYKHOCTEH
6.10 [Inomanp kpyra, ceKTOpa, CErMeHTa
6.11 JIBIOKEHMs TIJIOCKOCTH M BHYTPEHHHE CHMMETpUU QUryp (dIeMeHTapHbIE
' npencrasienus). [lapamnensHeiil nepenoc. I[loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATHUSMHU: MHOMXECTBO, MOJMHOKECTBO,
orepaly HajJl MHO>KECTBAMHU; YMEHUE OIEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIM Tpad, OepeBO, IUKJ, MPUMEHSATh UX IMPU PEIICHUU 3a]ady;
YMEHHME HCIOJIb30BaTh IpaUyecKoe IPEICTAaBICHUE MHOXKECTB IS
ONMCAaHUs pealbHbIX IPOLECCOB W SBJICHUM, MpU pEIICHUU 33had U3
JPYTUX y4eOHBIX MPEAMETOB

YMeHHe OmepUpOBaThb IMOHATUAMU: OINpPEHCIICHHE, aKCHOMa,
TEOpEMa, JOKa3aTelIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U JIOKHBIE
BBICKA3bIBAHUSA, IPHUBOJUTH IPHUMEPbl W KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKAa3bIBAHUI

YMeHHE OnepUpOBaTh MOHATUAMU: HATYypaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LeJIOE YMCIIO0, MOJYJb YHMCIA, OOBIKHOBEHHas JIpoOb U
necaTu4Has ApoOb, CTaHAAPTHBIM BHJ YMCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAIBHOE YHCJIO0, apU(PMETHUECKUH KBAJApPAaTHBIM KOPEHB;
YMEHUE BBIIOJIHATH JIEUCTBHS C YUCIaMH, CPABHUBATh U YIIOPSA0YMBATh
4YHuCla, MPEACTaBIATh YUCIA HA KOOPAWMHATHOW MPSAMOW, OKPYIVISATh
YHUCIIa; YMEHUE Je1aTh IPUKUIKY U OLIEHKY pe3ybTaTa BBIUUCICHUN

YMeHue onepupoBaTh MOHITUSAMU: CTENEHD C LEIbIM IMOKa3aTeNeM,
apudMeTUYECKUl KBaJIpaTHBIA KOpPEHb, MHOTOUJIEH, alreOpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTETECHU
OOJbIlIe €IUHUIIBI, YMEHHE BBINOIHATH Pacu€Thl MO QopMyam,
npeoOpa3oBaHus IENbIX, JPOOHO-PAIIMOHANBHBIX  BBIPAXKEHUH U
BBIPAYKEHUM C KOPHAMU, Pa3JI0KEHUE MHOTOUJIEHA HA MHOKUTEIIH, B TOM
YHClie C MCIOJNb30BaHHEM (POpPMyYJT pa3sHOCTH KBaJpaTOB M KBajpara
CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHIATHSIMU: YHCIOBOE PAaBEHCTBO, YpaBHEHUE
C OJHOM IIEPEMEHHOH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHHE pEllaTh JIMHEWHBIE U KBaJpaTHBIE ypaBHEHUS,
IpoOHO-palliOHATIbHbBIE YPABHEHUS C OJTHON TEpEeMEHHOMN, CHCTEMBI IBYX
JUHENHBIX YpaBHEHMMH, JIMHEHHbIE HEPABEHCTBA U MX CHCTEMBI,
KBaJlpaTHblE U  JPOOHO-pallMOHAIbHbIE HEPAaBEHCTBA C  OJHOMN
MIEPEMEHHOH, B TOM YHCJIE MIPU PEUIeHUH 334a4 U3 IPYTUX MPEIMETOB U
MPaKTUYECKHX 3a/1a4; YMEHHE HCII0Ib30BaTh KOOPAUHATHYIO MPSAMYIO U




KOOP/JMHATHYIO IUIOCKOCTh JIi M300paKeHUsl pelIeHUil ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Tpaduk QyHKIUH,
HyTM (QYHKIOUH, TIPOMEXKYTKHM 3HAKOMOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHUS, HauWOOJNbIIEe W HAMMEHBIIEE 3HAYCHUS
GbyHKIMNT; yMeHUue OIIEPUPOBATH HOHSATHSMH: npsiMast
MPONOPIMOHATIBHOCT, JMHEHHAs (YHKIUS, KBaJgpaTH4YHAs (QYHKIHS,
oOpaTHasi NIPONOPIHOHATIBHOCTh, TNapaboia, TuIepOona; yMeHHe
CTPOUTH Tpaduku (YHKIHHA, HCIOIH30BaTh ITpaduKu A ONpeeCHHs
CBOMCTB MPOLIECCOB U 3aBHCUMOCTEH, Ul PEIICHHs 33734 U3 JIPYTrux
y4eOHBIX MTPEIMETOB U PeaIbHON KU3HH; YMEHHE BBIPAXKaTh (POPMYIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMHU

YMeHue ~— onepupoBarb  NOHATHUSAMU:  IIOCJIEIOBATEIbHOCTD,
apudmeTryeckas U reoMeTpruiecKasi Iporpeccuy; yMeHHUe UCII0Ib30BaTh
CBOICTBA MOCIIEI0BATENBHOCTEH, (DOPMYIIBI CyMMBI U OOIIIETO YeHa IpH
pelIeHnH 3aJa4, B TOM YHUCIIE 33]a4 U3 JPYruX yuyeOHBIX MPEAMETOB U
peanbHON KU3HU

VYMeHue pemars 3aja4un pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLIEHTHI,
JI0JIM U 4acTH, ABUXKEHHE, paboTy, LIEeHY TOBAPOB U CTOMMOCTb MOKYIIOK
U YCIyr, HaloOId, 3aJaud M3 O00JacTW YHpPaBICHUS JIMYHBIMH U
ceMeHHBIMU (DMHAHCAMH); YMEHHUE COCTABIISTH BBIPAKEHUS, YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33JJa4H, UCCIIEJ0BATh ITOJIy4YEHHOE
pellIeHre ¥ OLEHUBATh IPaBIONOJ00HOCTD MOJYyYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh MOHATUSAMH: (UTypa, TOUYKa, OTPE30K,
npsiMas, JIyd, JIOMaHas, YyrojJ, MHOIOYIOJIbHUK, TpPEYroOJIbHUK,
paBHOOEPEHHBIN U PaBHOCTOPOHHUMN TPEYrOJIbHUKHU, MPSMOYTOIbHBIN
TPEYroJbHUK, MeAMaHa, OHCCeKTpHUca U BbICOTA TPEYTrOJbHHKA,
YeThIPEXYTOJIbHUK, MapajijiesiorpaMmm, poMO, IpsIMOYTOJIBHUK, KBajpar,
Tpaneuus; OKPYXHOCTb, Kpyr, KacaTelbHas; 3HAaKOMCTBO C
MIPOCTPAHCTBEHHBIMU (UTypaMM; YMEHHE pelaTh 3ajauyd, B TOM YHUCIIe
U3 IOBCEIHEBHOW JKU3HU, HA HAXO0XKICHUE N€OMETPUUECKUX BEIIMYUH C
MIPUMEHEHHEM U3yYCHHBIX CBOMCTB QUTYp U (pakTOB

10

11

YMeHue onepupoBaTh MOHATHUSMHU: PAaBEHCTBO (pUTyp, paBEHCTBO
TPEYTrOJIbHUKOB; NapaJUIEIbHOCTD U EPIEHANKYIIPHOCTD IPSIMBIX, YTOJI
MEXIy TNPSAMBIMH, TMEPHEHIUKYISAP, HAKJIOHHAs, MPOEKIHs, Moxol0ue
¢uryp, nomoOHble TPEYroJbHUKH, CHMMETPUs OTHOCUTEIBHO TOYKH U
NpsIMOil; yMeHHe pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U Iojaobue
¢buryp, mnapajuIeNbHOCTh M NEPHEeHAMKYISAPHOCTh TNPSAMBIX B
OKpY’KaroIleM MHUpe

YMeHue omnepupoBaTh MOHATHSAMM: JJIMHA, PACCTOSHUE, YIroJl
(BemMuUMHA yTJa, CHHYC M KOCHMHYC yIJla TPEYrojbHMKA), IUIOIIAIb;
YMEHHUE OIICHHWBATh pa3Mepbl MPEIMETOB U O0BEKTOB B OKPYXKArOIIEM
MHUpE; YMEHHME MPUMEHATh (QOpMyJIbI TepuMeTpa U  IJIOLIAIU




12

MHOTOYTOJIbHUKOB, JUTMHBI OKPYXXKHOCTH M IUIOMIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO MapalljiesieNuIeia; yMEHUE MPUMEHSITh PU3HAKU
paBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOILEHUS IS
BBIYMCIICHUS IJTMH, PACCTOSHUH, ITOIIAAeH

YMmenue wu300paxarb IUIOCKHE (GUIYpHl W HX KOMOHMHALWW,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M  JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY HJIU
CHUMBOJIbHOMY OIMCaHMIO

13

14

15

16

YMeHue omnepupoBaTh MOHATHUSAMH: NPSIMOYTOJbHAs CHCTEMa
KOOpJAMHAT, KOOPJIMHATHI  TOYKH, BEKTOp, CyMMa BEKTOpPOB,
MIPOU3BEICHNE BEKTOpa Ha YUCIIO, CKAIIPHOE MPOU3BE/IEHNE BEKTOPOB;
YMEHHE HCIOIb30BaTh BEKTOPbl U KOOPAMHATHI NSl MPEACTaBICHUS
JAHHBIX U PEIICHUS 3a/1a4, B TOM YUCJE U3 APYTUX YUeOHBIX MPEIMETOB
U peajibHOU JKU3HU

YMeHne omnepupoBaTh IOHATUSAMHU: CTOJOWKOBBIE U KPYrOBBHIE
auarpaMMmbl, — TaOnuubl, cpeAaHee  apudMeTHYecKoe,  MeIuaHa,
HauOoJiplllee M HaMMEHbIIEee 3HAYEHMs, pa3Max 4YHUCIOBOro Habopa;
YMEHUE  U3BJEKaTb, HMHTEPIPETUPOBATH U  NPeoOpa30OBbIBATH
uHpOpMalMIO, MPEJCTaBICHHYI0 B Tal0iMLIax M Ha JuarpaMmmax,
OTPaXXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pEajbHBIX IPOLECCOB U
SBJICHUH; yMEHME  paclo3HaBaTb M3MEHYMBBIE  BEJIMYHUHBI B
OKpY’KaloIlleM MUpe

YMeHue onepupoBarh MOHATUSAMU: CIyYalHBIA OIBIT (CIydalHbINA
9KCHEPUMEHT), D3JEMEHTapHOe CcOObITHE (3JIEMEHTapHBIH  HCXOM)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOSTHOCTU CIYYalHBIX COOBITUH B OIBITax C
PaBHOBO3MOXKHBIMHM 3JIEMEHTApPHBIMU COOBITUSMHU; YMEHHME pellaTh
3a/ladyl METOJIOM OpPraHM30BaHHOrO Iepedopa M C HUCIOJIb30BAaHUEM
IIpaBUjla YMHOXCHHS; YMEHHME OLICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITHI M sIBJIEHUH, NMOHMMATh POJIb NPAKTUYECKU JOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHI B OKpPY’KaIOIIEM MUPE U B dKU3HHU; 3HAKOMCTBO
C MOHATHEM HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX
YHUCEN U €r0 POJIBI0 B MACCOBBIX SBJICHUX

YMeHue BbIOUMpaTh MOAXOISAIIUN U3YYSHHBIH METOM Ul peIieHUs
3a/1a4d, MIPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HHU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MATEMAaTUKU B
HUCKYCCTBE, ONMCBIBATH  OTACIBHBIC  BBIJAIOIIMECS  PE3YJIBTATHI,
IIOJIy4YEHHbIE B XOJ€ Pa3BUTUA MaTEMaTUKH KaK HayKH, MPUBOIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUN U UX ABTOPOB B OTEYECTBEHHOUN U
BCEMHUPHON UCTOPUH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS

1 Yucna v BBIYKCICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel

12 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEUYHbIE
' NepUOANYECKHE IPooH

13 PanmonaneHpie umcna. ApudMeTHuecKkue Omnepalud ¢ paldoOHAIbHBIMU
' YUCIaMHU

14 HelicTButenbHble ynucia. Apu(pMETHYECKUE ONEPANU C JEHCTBUTEIbHBIMU
' YUCIAMHU

L5 [IpubnmxEHHbIE BBHIYUCICHMS, TMPAaBHIIAa OKPYIJICHUS, MPUKUIKA W OICHKA
' pe3ynbTaTa BIUMCICHUN
2 AnreOpanyecKue BhIPaKCHUS

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C TIEPEMEHHBIMH )

29 Crenenb c menbiM mokaszareneM. CTeneHb C pallMOHAIBHBIM IOKAa3aTeJIeM.
' CBoiicTBa cTenEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

”E Apudmernueckuif  KOpeHb  HaTypaldbHOM  cremeHu.  [leilctBus ¢
' apuQMeTHIYECKUMU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHHS 1 HEpABEHCTBA

31 ensie uw npoOHO-pamnvioHanbHBIE ypaBHEHUsA. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUU

39 enbie 1 apobHO-panmoHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 YucioBbie NOCIE0BATENBLHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN

42 Apudmerndeckass W TeoMeTpuyeckas mnporpeccuu. Dopmyrna  CIOKHBIX
' MIPOIICHTOB




DyHKIMHU

OyHKIMs, Crnoco0bl 3amaHusi  (YHKIUH.

I'papux  ynkuuu. OOmacTb

OTIpeNieNIeHUs] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynxmun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl U
MUHMMYMb! QyHKuMd. HaunOosbliee u HauMeHbllee 3HaYeHUE (QYHKLIMU Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa

7.2 TpeyronbHUK

7.3 MHOTroyrojapHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4eckux BeIMYUH

7.6 BekTopsl Ha II0CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padur




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. OcHOBHOM yueOHUK:
- Artanacsan JI. C., byry3os B. ®@., Kagomiues C. b., Ilo3nsik 3. I'.,
Onauna 1. U. I'eomerpuss. 7-9 knaccel: ydeOHUK JJIs 00I1e00pa30BaTEIbHBIX
opranuzanui. - M.: IIpocsemenue, 2023

2. JlonosHUTENbHbBIE Y4eOHbIE TOCOOUS:
- I'mazkoB 1O. A., Kamae II. M. PaGouas terpans nmo reomerpuu. 9
kiacc. - M.: Ok3ameHn, 2022.
- Mumenko T. M., biunkoB A. /1. ['eomerpus. TemaTtnueckue TeCThI. 9
kinacc. - M.: [Ipocemenue, 2022.
- 3uB b. I'. /Ilupaktnueckue Marepuaisl 1o reoMeTpuu s 9 kimacca. -
M.: IIpoceemenue, 2021.

3. COOpHMKH 3a/1a4 U KOHTPOJIBHBIX PaboOT:

- EpmoBa A.Il., Tonob6oponsko B.B., Kpwmwkanosckuit A. .
CamocrosiTenbHbIe U KOHTPOJIbHBIE pabOTHI 10 TeoMeTpuu Juist 9 kinacca. - M.:
NIJIEKCA, 2022.

- @apkoB A. B. Tectsl mo reomerpuu. 9 kiacc: k yueonuky JI. C.
AtanacsiHa u 1p. - M.: Dk3amen, 2022.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MeTtoauueckue MaTepuabl sl yUUTeNs
1. IIporpaMMHO-METOIUYECKOE COMPOBOXKICHHE:
- OcHoBHas o0Opa3oBarenpHasi MporpaMmMa OCHOBHOTO OOIIEro
o0pa3oBaHUs
- ABTOpCKas mporpamma mno reomerpuu At 7-9 knaccoB (coct. T. A.
Bypmuctposa). - M.: [Ipocsenienue, 2022.
- Pabouas nporpamma no reomerpuu. 9 knacc / coct. H. @. I'aBpusiona.
- M.: BAKO, 2022.

2. MeToanueckue nmocoous:
- Aranacsn JI. C., byry3os B. @., I'nazkos 1O. A. M3yuenue reomerpun
B 7-9 knaccax: meroanueckue pekomenganuu. - M.: IIpocsemenue, 2021.
- TI'aBpunoBa H. ®. [Toypounsie pa3paboTku 1mo reomeTpuu. 9 kiace. -
M.: BAKO, 2023.

3. KonTponbHO-u3MepuTeabHble MaTepuasbl:



- PazanoBckuii A. P., MyxuHn /l. I'. 'eometrpus. 9 knacc. KontposnbHbie
U3MEpUTEINbHBIE MaTepualbl. - M.: Dk3ameH, 2022.

- 3aganus u3 oTkpeiToro 6anmka OI'D mo wmarematuke (pasmen
«I"eomeTpusi») Ha caiite OUIIN.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

1. UaTepakTuBHBIE TIAT(HOPMBI M MTPUITOKECHUS:

- «Pemy OI'D» (math-oge.sdamgia.ru) - TPEeHUPOBOYHBIC 3aJaHUS T10
T€OMETPHUH C aBTOMATHUECKOU MTPOBEPKON 1 pa3dopoM pelieHuil.

- «SfKnace» (yaklass.ru) - HMHTEpaKTHBHBIC YIIPXKHCHHUS MO TEMaM:
BEKTOPBI, METO]] KOOPIUHAT, COOTHOIICHUS B TPEYTOJIbHUKE, JITUHA OKPYKHOCTH
W TUTOMIA/b KPyTa U JIp.

- «Yuu.py» - aJanTHBHBbIC 33JaHUS W BU3YaJbHBIC MOJCIH IIO
reomeTpuu s 9 knacca.

- GeoGebra - umHTepakTHBHAS reOMeTpHUECKas Cpea I TOCTPOCHHSI
YepTeKeH, IEMOHCTPAIH TEOPEM U PEIICHHUS 3aj1ad.

2. DIEKTPOHHbIE YYEOHUKHU U KYpPCHI:

- OnextpoHHass ¢opma yuyeOHuka «l'eomerpus. 7-9 KiIacceD»
(m3matenbcTBO «lIpocBemienney») - poctynmHa yepe3 UGPOBYIO IUIATPOpMY
«IIpocsemienue».

- OunaiiH-Kypchl TO TeoMeTpuu Ha miargopmax «MockoBcKas
anekTponHas mkoaay (MOII) u «Poccutickas snekrponHas mkosay (POIL).

HUHTEPHET

-  ®enepanbHblii MHCTUTYT menarorudeckux wuzmepenuit (OUIIN):
(https://ffipi.ru) - nmemoBepcun, komudukaropel u creuudpukamuun OI'D 1o
MareMmaTuke (pasaein «I'eoMeTpusi»).

- OrtkpeiThiil 0ank 3aganuit OI'9:(https://oge.fipi.ru)

- Poccuiickas anexrponnas mkona: (https://resh.edu.ru) - Buacoypokwu
Y MHTEPAKTUBHBIC 33JJaHHsI [0 BCEM TeMaM T'eOMeTpHH 9 Kiacca.



