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IHOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX pa3/eNiOB IIKOJbHONM MaTeMaTHKW, UMEIOUIUH
CBOEH LIeNbl0 00ECneunTh HM3yYeHUE CBOWCTB W pa3MepoB (Uryp, MX OTHOUIEHUH H
B3aMMHO€ paCIIOJIOKEHUE, OMUPAETCS Ha JIOTMUECKYIO, JI0Ka3aTeNIbHYI0 JIMHUI0. [{eHHOCTh
W3Yy4YEeHUS T€OMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI 3aKJIIOYAETCS B TOM, YTO
OOy4Yaronuiicss y4UTCS MPOBOJUTH JOKa3aTeIbHbIE PACCYXKJEHHUSA, CTPOUThH JIOTMYECKHE
YMO3aKJIIOUCHHS, JI0Ka3bIBaTh MCTUHHBIE YTBEPXKACHUS W CTPOUTH KOHTPIPUMEPHI K
JI0KHBIM, MPOBOJIUTH PACCYXIEHUS «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB,
(dbopMyIUpPOBaTh OOPATHBIE YTBEPKICHUS.

BTopo#l nenpto u3ydeHusi TEOMETPUM SIBIIAETCS MCIOJIB30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUM KaK MaTeMaTUYeCKUX, TaK M MPAKTUYECKUX 3a/a4y, BCTPEYAIOIIMXCS B
peanbHOM >ku3HU. OOy4YarOUmIMICS JOJDKEH HAYYUThCS OIPEACIUTh T'€OMETPUUYECKYIO
¢urypy, onucaTh CJIOBAMM JIaHHBIA 4YEpPTEXK WM PHUCYHOK, HAWTU IUIOUIAJb 3€MEIBHOrO
y4acTKa, PaccuyuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOTO KaOels Wid TpeOyeMble
pa3Mepsl rapaxa JJig aBTOMOOWISl. ITOMY COOTBETCTBYET BTOPAsi, BRIYUCIUTENIbHAS JIMHUS B
u3ydeHun reometrpuu. [lpu permeHun 3amayd MNPaKTHUUECKOro XapakTepa OO0ydaroluiics
YYUTCS CTPOUTh MATEMaTUYECKHE MOJCIH PEAbHBIX YXU3HEHHBIX CUTYyallui, MPOBOAUTH
BBIYMCIIEHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJYUYEHHOI'O PE3YJIbTATA.

Kpaiine BaxHO MOMUEPKUBATH CBSI3U T'€OMETPHUH C JIPYTUMH YYEOHBIMU MpEIMETaMHU,
MOTHBUPOBATh HCIIOJB30BATh  OMNPEICICHUS TIECOMETpUYECKHX GUTYp ¢ TOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TMOJYYEHHBIX yYMEHUU B (PU3MKE M TEXHUKE. DTU CBS3U
HauOosee SpPKO BUIHBI B Temax «BekTopbl», «TpUroOHOMETpHUYECKHE COOTHOIICHUSY,
«Meton koopauHat» u «Teopema ITudaropar.

VY4ebnniii kKypc «['eoMeTpus» BKIIIOYAET CIEMYIONINE OCHOBHBIC Pa3eiibl COACPIKAHNUS:
«I'eomeTtpuueckre GUTypbl U UX CBOWCTBay, «l3MepeHHEe TeoMEeTpHUYeCKUX BEIHYUHY,
«JlexkapToBbl KOOpAMHATBHL Ha IUIOCKOCTH», «BeKTopsl», «/IBHKEHUS TIIIIOCKOCTH»,
«IIpeobpa3oBaHust OAOOUN.

Ha u3yudenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJENI0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeno), B 9 kinacce — 68 yacoB
(2 yaca B HeJIEIIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hauanbneie nousatus reomerpun. Touka, Ipsmasi, OTpE30K, Jayd. YToi. Buasl
yriioB. BepTtukaneHble uW CcMexHbIe yriabl. buccektpuca yrna. JlomaHnas,
MHOT'OyTOJIbHUK. [lapannensHOCTh U epIEeHAUKYIISIPHOCTD MPAMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHUH.
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE.

OCHOBHbBIE TOCTPOEHHSI C MOMOILIBIO LUPKYJS W JIMHEHKHU. TpeyroibHUK.
Bricora, Mennana, OMCCeKTprca, UX CBOMCTBA.

PaBHOOeIpeHHBI W  PaBHOCTOPOHHMM  TpeyrojbHUKUA. HepaBeHCTBO
TPEYTrOJIbHUKA.

CpolicTBa ¥ TpPU3HAKA PABHOOCAPEHHOTO TpeyrojibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbBHUKOB.

CBoiicTBa ¥ MPU3HAKU HapaJUIeIbHbIX NpsAMbIX. CyMMa yIIIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojibHUKA.

[IpssMOyTOJIbHBIA  TpPEYroabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJBHOTO
TPEYroJibHUKA,  MPOBEAEHHOM K  TunoreHys3e.  [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB. [IpsIMOYTOIBHBIN TPEYTrONabHUK C yrioM B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOJbIIeM yriie U OOoJblIeH CTOPOHE TPEyTrOoJIbHUKA.
[lepnieHauKyIsIp ¥ HAKJIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccekrpuca yria W CEpeaUHHBIN
MEPIIEHAUKYJISIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMHoe
PaCIIOJIOKEHUE OKPYKHOCTU M npsiMou. KacatenpHas u cekymas K OKPY>KHOCTH.
OKpy>XHOCTb, BIIMCaHHasT B Yroj. BrnucanHas © onucaHHas OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBoucTBa. YacTHbie
cllyyad MapajiesorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpsiMoyroJibHast Tpaneuus.

Meton ynBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O MPOMOPLUOHATBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyrodbHUKOB, Kod(pdunueHt momoous. Ilpusznaku momoOus
TPEyTroabHUKOB. [[puMeHeHue moao0ust mpu penieHun MPaKTHYECKUX 3aj1ad.



CpoiicTBa 1uomagel reomerpuueckux ¢uryp. Dopmynbl A IUIOUIAAH
TPEYroJIbHHUKA, NapajuienorpaMma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
MOI00HBIX GUTYP.

Brluncnenue miomaaeld TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1aY.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOTO yrIJila MPSMOYTOJIbHOIO TPEYroOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHoMmeTrpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

Bnucannble W LIEHTpajdbHbIE YIJbl, YroJd MEXIY KacaTelbHOM M XOPAOH.
VYriael  Mexay ~XopaamMu M CEeKylMMHU. BrnucaHHele W ONHCAaHHbBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue HByX OKpykHocTed. KacaHue
okpy>kHOCTei. OOlIMe KacaTeabHbIe K IBYM OKPYKHOCTSM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. POPMYIIBI IPUBEACHUS.

Pemienue TtpeyronbHukoB. TeopemMa KOCHUHYCOB UM TEOpeMa CHUHYCOB.
Pemienne npakTHMYeCKHMX 3a4ad C MUCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

ITpeoOpazoBanue nogodus. [lo1o0ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMa O KBaIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIynb)  BEKTOpA,  COHAINpPAaBIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlEpallMM HAJ BeKTOpaMu. PasnmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTtopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHNE VISl HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUs NPSIMON U OKPYKHOCTH
B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPAMBIX. METO KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlnmMHa OKpyxkHOCTHM. IpamgycHas wu
paguaHHas Mepa yIya, BBIUYMCICHHE JJIMH AYr OKpyxkHocTte. [lmomanes xpyra,
CEKTOpa, CErMEHTA.

JIBM>KeHHS TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH GUryp (dJIeMEHTapHBIC
npeactasienus). [lapannensHbiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOrO Kypca
«I"eoMeTpus» XxapakTepu3yrTCA:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJb30BAaHUIO ITHUX
JIOCTUKEHUN B IPYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (hyHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SBJICHUH, MPOIEAYp TPakKIaHCKOro 0OIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAaHHWEM Ba)KHOCTHU
MOPaJIbHO-3THUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE YyYacTME B PEIICHUM NPAKTHYECKUX 3a7a4
MaTeMaTU4YECKOW HaMpaBJIC€HHOCTH, OCO3HAaHWEM BAXXHOCTH MaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TMPOTSHKCHWHM BCEH JKU3HU I yCHENHOW MpodeccCHoHambHOM
JESATENPHOCT U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIyaTbHOM TPAEKTOPUU 00pa30BaHMS U )KM3HEHHBIX MJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  OSMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, PEUICHUN, PaCCYyKIEHUW, YMEHHUIO BUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

OpUCHTaIlMel B JCSATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YelIOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cdepbl 4YelToBEeYECKON
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS WM 3HAYMMOCTH JISI Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOW Kak CPEeJICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMU HaBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POpMHPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOJyYHus:

TOTOBHOCTBIO NPHUMEHATH MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pPOBbsl, BEJIEHHUS  3J0pOBOro  oOpa3a KM3HM  (30pOBOE  MHUTAHUE,
cOAIAaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEePIEKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpUEHTalMell HA TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUMI I PELICHUS 3a7ay
B 00JIaCTH COXPAHHOCTH OKpY>Karolled cpe/bl, IMJIAaHUPOBAHUS TOCTYIIKOB H
OLICHKM WX BO3MOJKHBIX IOCJIEACTBUU MJisi OKPY’KaIOIIEeW Cpeabl, OCO3HAHHEM
r100aIbHOr0 XapakTepa 3KOJOTHUYECKUX MPOoOJieM U MyTel UX peleHus;

8) aganTanus K M3MEHSAIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYWUThCS y APYIHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JAESATEIBHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMM U3 OTbITA APYTHX;

HEOOXOJUMOCTBI0O B (OPMUPOBAHUM HOBBIX 3HAHMH, B TOM YHUCIE
bopMyupOBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSNX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYallMI0O KaK BbI3OB, TPEOYIOIIMNA KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAEMbIE pEelIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCNeACTBHS, (GOPMHPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATbDI
Ilo3naBaTeqbHbIe YHUBEPCATbHBIE YUeOHbIe 1elicTBUSA

ba3oBble JJornueckue JeMCTBHUA:

e BBIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAY MOHATUAMHU, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHaBIMBATh  CYLIECTBEHHBI  NPHU3HAK
KJaccu(uKanuu, OCHOBaHUSA Mg OOOOIIEHHS W CpaBHEHUS, KpUTEpUU
IPOBOJMMOTI0 aHAJIN3a;

e BOCHpUHUMATh, (GOPMYIHpPOBaTH M  NPEOOPa3OBbIBATh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpPULATENIbHbIC, €IMHUYHBbIC, YacTHbIE U O0O0IIue,
YCJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npeajaraTb KPUTEPUU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTHUBOPEUHH;
JIeNIaTh BBIBOJBI C HCIOJIh30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3oupaTh MTOKa3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKICHUU (TMPSIMBIC M OT
MIPOTUBHOTO), TPOBOIUTH CaMOCTOSATEIHLHO HECIOXHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKux (DakTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus y4eOHOM 3anaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOAAIMUNA C YYETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbcKkye AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN MHCTPYMEHT IO3HAHUSA,
(GopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUUE, NpodseMy,
CaMOCTOSITENIbHO YCTAaHABJIMBAaTh KMCKOMOE U JIaHHOE, (OpMHUPOBATh
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUSI, HWCCIICIOBAHMSI, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH  HEJJOCTaTOUYHOCTh M H30BITOYHOCTh HH(GOpPMAllMHU, JIaHHBIX,
HEOOXOUMBIX JUJISl pELIEHMs 3a/1a4U;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
UH(OPMAIMIO Pa3IMYHbIX BUAOB U (POPM IIpEICTaBIICHHUS;

BbIOMpaTh (GopMy MpPEACTaBICHUS HHPOPMALMH U WUIUTIOCTPUPOBATH
pemiaeMble 3aJaud  CXeMaMH, JuarpaMMamMH, WHOM Tpapukod H HUX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMHQPOpPMAIMM 10 KPUTEPUSAM, MPEUI0KEHHBIM
yUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIIPHUHUMATh U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOIy pPEHICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B XOJIe 0OCY>XJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
poOJIeMbl, pelraeMoi 3a7auu, BICKa3bIBaTh HMJICH, HAIlCJICHHBIC HA TTOMCK
pEIICHUS, COIOCTABIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PA3JIMYME U CXOJCTBO IO3UIIHHA, B
KOppeKTHOU popme hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
IIPEICTABIIATh pe3ynbTaThl  PEIICHUS 3a/1auw, IKCIIEPUMEHTA,
WCCJIeIOBAHUSI, TIPOEKTA, CAMOCTOSATEIHLHO BHIOMPATh (hOpMAT BHICTYILIICHUS
¢ yu€ToM 3a7a4 Mpe3eHTAIH U 0COOCHHOCTEH ay TUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHHONW ¥ WHIUBUTYy TbHON
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATHICCKUX 3a71a4;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHON pabOTHI, pacmpeaensiTh BHUIbI padOT, JIOrOBapUBATHCA,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUSI HECKOJBbKUX
JIIOICH;

y4acTBOBaTh B TPYyNMHoBBIX (¢Gopmax paboTel (0OCyKaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh paOOTHI
U KOOPJAWHHUPOBATH CBOU JICUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMMH TPOAYKT IO KPUTECPHSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJTOPUTM pEUIeHMs 3afadd (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHPOBATH
BapUaHThI pEUIEHUI ¢ y4ETOM HOBOM MH(pOpMAaIUK.

CﬂMOKOHTpOJIb, IMOIHUOHAJIbHBbIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIpoliecca U pe3yibTara
peLIeHNs] MaTEMAaTHYECKOM 3a/1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTh KOPPEKTHUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEINBCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3YJIbTATA NIEATEIBHOCTH MOCTABIEHHON LEIU U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WM HEAOCTHXKCHUS LIEJIH,
HAXOJUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI



K konmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJILTATHI:

Pacno3sHaBaTh UM3yY€HHbIE TIE€OMETPUYECKHE (QUIYpPBI, OINPEAEHATh UX
B3aMMHOE€ pacIoJIoKeHUe, H300pakaTb TeOMETpUUYECKHe (QUIypbl, BBINOJIHATH
YepTeX U MO YCIOBUIO 3a1ayd. M3MepsaTh JIMHEWHbIE W YIJOBBbIE BEJIUYMHBIL.
PemaTe 3a1aun Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Henate rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peaNibHOW >KM3HHU, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasmepsl 3THX
OOBEKTOB 10 MOPSAJIKY BETUUUHBI.

CTpouTb YepTEXH K TEOMETPUUECKUM 33]1a4aMm.

[Tonb30BaThCA NpPHU3HAKAMHM PABEHCTBA TPEYTrOJbHUKOB, HCIOJb30BaTh
IPU3HAKU ¥ CBOWCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.

[IpoBOIUTH JOTHYECKUE PACCYKIEHUSI C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCA NpPHU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEJWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUHA F€OMETPUYECKHX 3a]1a4.

OnpenensiTe NapawieIbHOCTh NPSAMbBIX C IOMOUIBIO YTIIOB, KOTOPBIE 00pa3yeT
Cc HUMH cekymas. OnpenensaTh napamuieabHOCTh MPSAMBIX C MOMOIIbIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM IPSAMOU 0 TOUYEK APYTOU MPSIMOM.

Pemars 3a1aun Ha kieTdaroit Oymare.

[IpoBOIUTH BBIUMCIEHUS W HAXOAUTb YHUCIOBbIE M OYKBEHHbIE 3HAUCHUS
yIJIOB B TE€OMETPUYECKUX 3aJadax C HCIOIb30BAHHEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYI'OJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEUCHUH JABYX NapaJUIeNbHBIX MNPSAMBIX cekyuleil. Pemares npakTuueckue
3aJ1a4d Ha HAXO0XKJICHHUE YIJIOB.

Bianete NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh ONpEIeisaTh
OHMCCEKTPUCY yIJIa U CEepEAUHHBIN NEPIEeHIUKYJIISAP K OTPE3KY KaK r€OMETPUYECKHE
MECTa TOYEK.

DopMyIMpPOBaTh OMNPEIEIEHUS OKPYKHOCTUM M Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, II0JIb30BAaThCSl UX CBOMCTBAMH. Y METh IIPUMEHSThH 3TH CBOMCTBA IIPU
pELIeHUH 3a]ay.

Bnanete MOHATHEM ONKUCAHHOM OKOJIO TPEYrOJbHUKA OKPY)XKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaTbed (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TEPECEeKaloTcsd B OJHOM TOYKE, M O TOM, UYTO CEpEAUHHBIC
NEPHEHANKYJISIPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAOTCS B OJHOU TOUYKE.

BianeTs NOHATHEM KacaTelIbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOH O
NEPHEHANKYISIPHOCTH KacaTeabHON U pajuyca, MPOBEAEHHOIO K TOUKE KacaHUsl.



[Tonp30BaThCs MPOCTEUIIUMHU TEOMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATh
WX IPAKTUYECKUN CMBICTT.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOEHHUS C MIOMOUIBIO LIUPKYJISI U
JIMHENKHU.

K xoHiy oOydenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CJICAYIOIINE
MpeAMETHBIE PE3YIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IMPHU PEIICHUU FEOMETPUUYECKUX 3a/1au.

[IpuMeHSATh CBOMCTBA TOYKHM IEPECEUCHUS] MEAUAH TPEYrojbHUKa (LIEHTpa
Macc) B PEIIeHUH 3a/1a4.

Bnanetrs noHsiTueM cpejHed JIMHUM TPEYTOJbHUKA U Tpamneluu, IPUMEHSTh
UX CBOMCTBAa MpU peUIeHUH reoMerpuyeckux 3agad. [lomp3oBaThesi TeopeMoit
daneca U TEOPEMOI O IPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JUISl PEIICHUS
MIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh pU3HAKHU MTOJ00US TPEYTOILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/1ad.

[Tonp3oBaTecsi Teopemoii [ludaropa mns permieHUsT TEOMETPUUYECKUX U
npakTH4eckux 3agad. CTpoOUTh MaTEMaTHYECKYI0 MOJENb B IMPAKTUYECKHUX
3a/1ladyax, CaMOCTOSITENIbHO JieaTh YEPTEXK U HAXOJUTh COOTBETCTBYIOIIUE JITUHBI.

Bianerp NOHATHMAMM CHHYycCa, KOCHMHYyCa U TaHI€HCAa OCTPOrO yrja
MPSIMOYTOJILHOTO TpeyroibHUKa. [10J1b30BaThCsl STUMH TOHATUSIMU JIJISI PEIICHUS
MPAKTUYECKUX 3a/1a4.

Boeraucnsath (pa3nudHbIMUA CIOCOOaMU) TUIOMIAL TPEYTONbHUKA M TIIOMIA N
MHOTOYTOJBHBIX  (QuUryp (moab3ysicb, TJI€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHSTh MOTyUYEeHHbIC YMEHHUS B IPAKTUUYECKUX 3a/1auax.

Brnanerp MNOHATUSMHM BIHMCAHHOTO W LEHTPAJbHOIO Yrja, HCIHOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YTIJIaX, YIJIaX MEXIY XOpJaMH (CEKYIIUMH) U YIie MEXIY
KacaTeJIbHOM M XOPAO0i NpH PELICHUH T€OMETPUUECKUX 3a]1ay.

Bnaners moHATHEM OINUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBONCTBA
OMMUCAHHOI'0 YEThIPEXYTOJIbHUKA MPU PEIICHUHU 3a/a4.

[IpuMeHATh TONyYEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH IS 3a/1a4 PEeAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHUEM TMOJ00US W TPUTOHOMETPHH (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI TMPSIMOYTOJIBLHOTO TPEYTOJIbHUKA («pelieHue



MPSIMOYTOJIHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJIATOPA) AJIUHBI
Y YTJIBI JTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMysiamu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM IS HAXO0XJIECHUS COOTHOUIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JJISI HAXOKICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pElIeHWE TPEYroJbHUKOBY), MPUMEHSITh WX MpU
pPELICHUU TEOMETPUUECKHUX 3a]1a4.

Brnagets moHsTHMSMH — mpeoOpa3oBaHHs  TOIO0OMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HBIX Guryp. [lonb30BaThesi CBOMCTBaMHU 1MOJ00MS MPOU3BOIBHBIX
buryp, ymeTh BBIYUCIATH JJIMHBI W HAXOJIUTh YIVIbI Yy TMOJOOHBIX (QUTYP.
[IpuMeHsTh CBOICTBA MOAOOMS B MPAKTUYECKHX 3ajayax. YMETb HPUBOIUTH
MpUMEPHI TOTOOHBIX QUTYP B OKPYIKAIOIIEM MHPE.

[Tonp30BaThCs TEOpEMAaMU O MPOU3BEICHUHN OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaAPaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX IE€OMETPUYECKHH M (PU3HUECKUUI
CMBICII, TIPUMEHSATh WX B PEIICHUUW TEOMETPUUYECKUX W (PU3NYECKUX 3ajad.
[IpUMEHATH CKAISIPHOE MPOU3BEACHUE BEKTOPOB JJIsI HAXOKICHUS IJIMH U YIJIOB.

[Tonp30BaTbCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
PELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a7aY.

Brnagete NMOHATUAMU TPAaBWIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPY>KHOCTH M PAJWAaHHON MEPHI yIja, YMETh BBIYUCIATH IUIOIIA]Ib
Kpyra u ero yactei. [[puMeHsTh 1oTyuYeHHbIE YMEHHS B TPAKTUUECKUX 33/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETPUH (DUTYp, TPUMEHSTH JABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIydasix.

[IpUMEHATH MOMYyYEHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIEIIN JUISL 33724 PEAIbHOM KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHHEM TMOJI00Ms M TPUTOHOMETPUYECKUX (GYHKUUN (MOJIb3YSCh, TIE
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Konun4yectBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Konrpoabubsie IIpakTnyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiinine reoMeTpuuecKre PUrypsl u
I/If cBoiictBa. M3me epHHe FCOME(}")F I/I}:II;CKI/IX 14 bubmmorexa TIOK
) P p https://m.edsoo.ru/7f415e2e
BEIIMYNH
TpeyroabHUKN 22 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415¢e2e
[TapainenpHble psAMBIE, CYMMa yTJI0B 14 | bu6muoreka [{IOK
TPEYTroJIbHUKA https://m.edsoo.ru/7f415¢e2e
OKpyXHOCTh U KpyT. ['eoMeTpruueckue 14 | bu6muoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
b K
[ToBTOpEeHME, 0600IICHNE 3HAHUMA 4 1 nomotexa LO
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 0



8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM undposbie
Ne i/m P Kontpoabnsie IIpakTnyeckue (mup )
NPorpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
bu6nmoreka [{OK
4 & 12 1
CTRIPEXYTOJIbHIKH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
MIPOMOPLIMOHATIEHBIX OTPE3KaX, MOJOOHBIE 15 1 Bubmrorexa LIOK
porioph p » TIOX https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
[Inomane. Haxoxaenue mionanen
Tpe TOJ?LHI/IKOB u f\[dHOFO O;:Hﬁlx ¢bur 14 1 bubnmorexa LIOK
pey yr M https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
Teopema [Tudaropa u nayana 10 | bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpYKHOCTU. Bricanusle u
ONMCAHHbIEC YEThIPEXYTOJIbHUKU. 13 1 bubnmnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bubmmorexa [IOK
I1 600 i 4 1
OBTOPEHHE, ODODIIEHHC SHARHM https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3e/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTuyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Tpuronometpusi. TeopemMbl KOCHHYCOB U bu6muoreka [{IOK
cuHycoB. Pelienne TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pazoBanue nonodus. Merpuueckue 10 1 bubnmorexa [JOK
COOTHOILEHUS B OKPYKHOCTU https://m.edsoo.ru/7f41al2c
bubnmoreka [JOK
Bekropsl 12 1 nommoreka L
https://m.edsoo.ru/7f41al2c
bubmnoreka [JOK
JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKHU. JlJTMHA
05 YKHOCTH U IJIO y; b Kpyra g 8 bubmmorexa HOK
Py B 'HV pyra. https://m.edsoo.ru/7f41al2¢c
Brruucnenue mnomazaeit
bubmuoreka [JOK
JIBYOKCHUS TNTOCKOCTH 6
https://m.edsoo.ru/7f41al2¢
[ToBTOpenue, 06061IeHNE, CUCTEeMaTH3aLUs 7 ) bubnmorexa [JOK
3HAHUH https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
[
Jrj;_n Tema ypoxa Bcero Kontpobivie  Ipaxririeckie fl[:;:eﬂnﬂ :;I[()l;l;zi:feﬂbnme
padoTsbI padoTsbI pecypesI
1 [Ipocreiiiiie reoMeTpUIECKUe | bu6muoteka [IOK
OOBEKTHI https://m.edsoo.ru/8866b724
but6mmoreka [JOK
2 MoroyrostbHuK, nomatas ! https://m.eds00.ru/8866cbba
3 CMeHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubamorexa LHOK
https://m.edso0o.ru/8866c5c0
4 CMeXHbIE U BEpPTUKAJIbHBIE YTJIbI 1 bubmmorexa LHOK
https://m.edsoo.ru/8866c7be
5 CMeKHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMeXHbIE U BEPTUKAJIbHBIC YIJIbI 1
7 CMeXHbIE U BEpPTUKAJIbHBIE YTJIbI 1
8 CMeXHbIE U BEpTUKAJIbHBIC YIJIbI 1
W3mepenue MMHENRHBIX U YTITIOBBIX
9 BEJIMYHH, BEIYUCIICHUE OTPE3KOB U 1
YTJIOB
N3mepenue TMHENRHBIX U YITIOBBIX
10 BEJINYMH, BBIYUCIIEHUE OTPE3KOB U 1 bubmmorexa LHOK
https://m.edsoo.ru/8866c3ea
YTJI0B
N3mepenue JIMHEWHBIX U YIJIOBBIX
11 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1

yIJI0B



W3mepenue IMHEWHBIX U YTJIOBBIX

12 BEJIMYMH, BBIYUCIICHAE OTPE3KOB U
YTJIOB
[epumeTp u miomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[epumeTp u miomags Guryp,
14 COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB
[TonsiTHe 0 paBHBIX TPEYTOJIBHUKAX
15 Y IIEPBUYHBIC [IPEACTABICHUS O Bubnmorexa LIOK
https://m.edsoo0.ru/8866ce80
paBHBIX (UTypax
16 Tpu npuszHaka paBeHCTBa bubnuotexa [JOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bu6nuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
13 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB
20 Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB
)1 Tpu npusHaka paBeHCTBa bubnuorexa [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
” [Ipu3Haku paBeHCcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
73 [Ipu3Haku paBeHcTBA

IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



CBOIICTBO MEINAHEBI

24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, bubmorexa [IOK
. . https://m.edsoo.ru/8866e9¢ec
IPOBEIEHHON K THIIOTEHY3€
CBolicTBO MeIMaHbI
25 IPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA,
IIPOBEIEHHOM K THIIOTEHY3€
26 PaBHOOGenpeHHBIC U bubnmoreka [IOK
PaBHOCTOPOHHUE TPEYTOIBHUKHU https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u cBONCTBA bubmuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.eds00.ru/8866d880
)3 [Ipu3naku u cBoiicTBa bubmuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJbHHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubmuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJILHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpun
31 HepaBeHncrtBa B reomeTpun bubmorexa [TOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reometpuu
33 HepasenctBa B reometpun
34 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C bubnmnorexa [[OK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTOJIBHUK C
yriaom B 30°
36 KonrtponbHas pabora o Teme bu6nuoreka IIOK
"TpeyronbHuKH" https://m.edsoo.ru/8866ecbc
37 [TapamienpHble NpsMbIE, UX bubnuotexa [JOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Tarsiit noctynat EBkinnaa



39

40

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUECHUU
NapaJuleIbHBIX MIPSAMBIX CEKYIEn

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
NapajleIbHbIX MPAMBIX CEKYIIEH

but6mmoreka [IOK
https://m.edsoo.ru/8866f086

41

42

43

Hakpect nexanue,
COOTBETCTBEHHbLIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE MPU NIEPECCUCHUH
NapaJuIeIbHBIX MIPSAMBIX CEKYILEH

Hakpecr nexammue,
COOTBETCTBCHHBIE U
OJHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUECHUN
NapaJuleIbHBIX MIPSAMBIX CEKYIIEn

Haxkpect nexarniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NEPECCUCHU U
napajieNbHbIX MPSIMBIX CEKYIIEH

bu6mmoreka [JOK
https://m.edso00.ru/886613b0

44

[Tpu3Hak napayuieaTbHOCTH IPSIMBIX

4epe3 paBEeHCTBO PACCTOSHUN OT
TOYEK OJTHOM IIPSIMOM 10 BTOPOU
IpsIMOI



[Ipu3Hak napayieabHOCTH IPSIMBIX
4yepe3 paBEHCTBO PACCTOSHUM OT

45 TOYEK OJTHOM MPSMOM 10 BTOPOil
MPSMON
46 CymMa yriioB TpeyroyJbHHUKa Bubmmorexa [IOK
https://m.eds00.ru/8866f630
47 CymMa yriioB TpeyrosibHUKa Bubnmorexa LIOK
https://m.edsoo0.ru/8866f8ba
48 Bremnue yribsl TpeyrojbHHUKa Bubnmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Bremnue yribsl TpeyrojibHHUKa
KonTponbhas pabota no teme
50 "Ha;EHHeHBHBII)e NpsMbIEe, CyMMa bubmorexa [IOK
" https://m.edso0.ru/8866febe
YTJIOB TPEYTrOJIbHUKA
51 OKpyXHOCTb, XOPJIbI M TUAMETP, UX bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/88670800
bu6muoreka [IOK
52 Kacatenbiias k Okpy#HOCTH https://m.edsocl)l.ru/88670e9a
53 OKpy’>KHOCTb, BIIUCAHHAS B yTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B yToOJl
55 [Tonsarue o 'MT, npumeHeHue B bu6muoreka [{IOK
3aj1a4ax https://m.edsoo.ru/8867013e
56 [Tonsitue o 'MT, npumeneHue B bu6muoreka [IOK
3a/1a4ax https://m.edsoo.ru/88670508
buccekTpuca u cepeuHHbBIN
57 NEPHEHANKYIISIP KakK
F€OMETPUUYECKHE MECTA TOUEK
58 OKpyXHOCTbH, OITUCAHHAS OKOJIO bubnuorexa [JOK



TpEyroJIbHUKA https://m.edsoo.ru/88670a62
59 OKpyXHOCTb, OITUCAHHASI OKOJIO |
TPEYroJIbHUKA
60 OKpy’>XKHOCTb, BIIUCAHHAS B | bu6muoreka [IOK
TPEYTrOAbHUK https://m.edsoo.ru/8867103¢
61 OKpyXHOCTb, BOMCaHHAs B 1
TPEYTrOJIbHUK
2 IIpocreiue 3anaun Ha | bubnuoreka IIOK
IIOCTPOECHUE https://m.edso0.ru/88671188
63 [Ipocreiimume 3a1aun Ha | bubnuorexa [JOK
IIOCTPOCHUE https://m.edsoo0.ru/886712d2
KoHnTtposnbHas pabora 1o teme
" but6mmoreka [{OK
64 OKpYy>XHOCTb U KPYT. 1
" https://m.eds00.ru/88671462
['eomeTpuyeckre NOCTPOCHUS
[ToBTOpenue u 0600IIeHNE 3HAHUI
. bubnmoreka [JOK
65 OCHOBHLIX ITOHITHI U METOIOB 1
https://m.eds00.ru/886715b6
Kypca 7 kiiacca
66 Hrorosas KoHTpOsIbHAs paboTa 1 bubmorexa [IOK
https://m.edsoo.ru/886716ec
[ToBTOpeHue u 06001IeHNE 3HAHUI
67 OCHOBHBIX TTOHITHI 1 METOJIOB 1
Kypca 7 kiiacca
[ToBTOpeHue u 06001IeHNE 3HAHUI
. bubmuoreka [JOK
68 OCHOBHLIX ITOHITHI U METOIOB 1
https://m.eds00.ru/886719bc
Kypca 7 Kiiacca
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



8 KUIACC

Ne
n/n

10

Tema ypoxka

[Tapannenorpamm, ero Npu3HaKku U
CBOMCTBA

[Tapannenorpamm, ero nNpu3HaKku U
CBOMCTBA

[MapannenorpamMm, ero NpuU3HaKu U
CBOMCTBA

YacTHble caydyau napauiesorpaMMoB
(MpsAMOYTOJIBHUK, pOMO, KBaJpar), Ux
IIPU3HAKHU U CBOMCTBA

YacTHble ciydyan mapauiesiorpaMMoB
(TIpsIMOYTOJTLHUK, pOMO, KBaJIpaT), X
NpPU3HAKU U CBOMCTBA

YacTHble cyyau napaauiesorpaMMoB
(IpsAMOYTOJILHUK, POMO, KBaApaT), UX
NPU3HAKU U CBOICTBA

Tpaneuus

PaBHOOOKas U IPSIMOYTOJIbHAS
Tpaneuuu

PaBHOOOKAs 1 IPSAMOYTOJIbHAS
Tpanenuu

Merton YABOCHUA MCJIUAHBI

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsbI

Jara

H3yYCHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcebl

but6mmoreka [{OK
https://m.edsoo.ru/88671af2

bubmuoreka [JOK
https://m.edsoo.ru/88671cal

bubnunorexa LIOK
https://m.edsoo.ru/88671cal

but6mmoreka [{JOK
https://m.edsoo.ru/88671dea

bubmuoreka [JOK
https://m.eds00.ru/88671120

but6mmoreka [IOK
https://m.edsoo.ru/8867209¢

bu6mmoreka [JOK
https://m.edsoo.ru/88672358

bubnunoreka [JOK
https://m.edsoo.ru/8867252¢

bubmoreka [JOK
https://m.edso0o0.ru/88672858

bubnunoreka [JOK




https://m.edsoo.ru/88672b14

11 LenTpanbHas cuMMeTpuUs bubmorexa [IOK
https://m.edsoo.ru/88672b14

12 KonTponbnas pabota no teme bubnmoreka [JOK
"UeThIpE€XYyroJbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u Teopema o bu6mmoreka [IOK
NPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsist TMHUS TPEyroJIbHUKA Brbmmorexa LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsist TMHUS TPEyroJIbHUKA bubmmorexa OK
https://m.edsoo.ru/88672f38

16 Tpaneuus, e€ cpenHss TUHUA Bubamorexa [IOK
https://m.edsoo.ru/88672358

17 Tpaneuus, €€ cpeaHss JUHUS bubmmorexa TIOK
https://m.edsoo.ru/88673064

18 [IponopumoHanbHbIE OTPE3KU Bubnmorexa LIOK
https://m.eds00.ru/88673794

19 [IponoprnoHanbHbIE OTPE3KH Bubmmorexa LIOK
https://m.eds00.ru/88673794

bubnmnorexa [JOK
20 Hentp mace & Tpeyromerike https://m.edsocl)l.ru/886738fc

bubnmnorexa [JOK
21 HMozobiere Tpeyrombict https://m.edsogru/88673a78

2 Tpu npusHaka noaoodus bubmuoreka [IOK
TPEYTrOJILHUKOB https://m.edsoo.ru/88673bae

7 Tpu npuznaka nogoous bubnuorexa [IOK
TPEYrOJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npusHaka noxobus bu6muoreka [{IOK



TPEYroJIbHUKOB

Tpu npuzHaka nmogoous

https://m.edsoo.ru/8867400e

25
TPEYrOJIbHUKOB
26 [Ipumenenue mogo6ust MpU pelIeHUH
MPAaKTHYECKUX 3aja4
7 KonrtponsHas padora o Teme Bubmuoreka [IOK
"ITonoOHbIE TPEYTOIBHUKN" https://m.edsoo.ru/8867445a
73 CaolicTBa muiomaae bubnuorexa [JOK
TreOMEeTPHUECKUX HUTyp https://m.edsoo.ru/886745fe
79 @opMyIbl IS IUIOIIAIH bubnuorexa [JOK
TpeYyroabHUKa, apajieaorpaMma https://m.eds00.ru/88674860
30 @opMyIbl IS IUIOIIAIH bubnmnorexa [JOK
TPEYroJbHUKA, IapajlyieiorpaMma https://m.edsoo.ru/88674a22
31 ®opMmyisl Ui I0LAAN bu6muoreka [IOK
TPEYroJIbHUKA, ITapajuIeIorpaMma https://m.edsoo.ru/88674a22
3 @opMyIIbl IS IUIOIIAN bubnuorexa [JOK
TpEeyroJibHUKA, ITapajiieiorpaMma https://m.eds00.ru/88675288
13 DopMyIIBI TS TUTOIIAIN bubnunoreka [JOK
TpEYroJbHUKA, apajlieiorpaMma https://m.eds00.ru/8867542c¢
34 Brraucienue mioniaaei CIoKHbIX bubmmoreka [JOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aTou bubnuorexa [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau nonoOHbIX puryp
37 [Tnomaau nomoOHBIX Guryp
18 3amaun ¢ IPaKTUIECKUM bubmmoreka [JOK

coJIepKaHUuEM

https://m.eds00.ru/88675558




39 3amauu ¢ IPaKTUIECKUM bubnmoreka [JOK
COoJIepKaHuEM https://m.edsoo.ru/88675684
40 Pemienue 3a1a4u ¢ moOMOINIBI0 METO/IA bubmmoreka [JOK
BCIIOMOTATEJIbHOW MIIOIIAN https://m.edso00.ru/88674f90
41 KonrtponbHas pabora o teme bubmuoreka [IOK
"ITnomans" https://m.eds00.1ru/8867579¢
4 Teopema [Tudaropa u eé bubnmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
IIPUMEHEHNE https://m.edso0o.ru/88675918
44 Teopema [Tudaropa u eé bubnmoreka [JOK
NPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
IIPUMEHEHHE
46 Teopema [Tudaropa u eé
MIPUMEHEHNE
OrnpeneneHne TPUrOHOMETPUUECKUX
HKIIUH OCTPOTO yria
47 ggﬂMoyronLHr())ro TEGYFOHBHI/IKEI, bubmorexa [JOK
https://m.edsoo.ru/88675d32
TPUTOHOMETPUUECKUE COOTHOIICHHUS
B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPHUUECKOE bu6nuoreka [IOK
TOXKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO
51 KonTponbaas pabota mo Teme bubnmnorexa [JOK




"Teopema [Iudaropa n Hayana
TpUroHomeTpuun"

https://m.edsoo.ru/8a1407e8

57 BriucanHble U LIEHTpaAIbHBIE YIIBI, bubnuoreka [IOK
YTOJI MEK1y KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al1415b2
53 BrnucanHble U LIEHTpaAIbHBIE YIIBI, bubmuoreka [IOK
YTOJl MKy KacaTeIbHOM U XOpI0M https://m.edsoo.ru/8a141940
54 Bnucannble U ieHTpaIbHBIE YTIIbI, bu6mmoreka [IOK
YTOJI MEKly KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8al141b34
55 VYTIibl MEXAY XOpIaMU U CEKYLTUMU
56 VYriael MeXIy XOpAaMu U CEKYIIMMU
Bnucanusie u onucanHbie
57 YEeTBIPEXYTOJIBHUKH, UX MPU3HAKU U bubmmorexa HOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBOIiCTBa
Bnucanusie u onucanHbie
58 YETHIPEXYTOJILHUKHU, UX MIPU3HAKU U bubmorexa HOK
IPEXYT > HX TP https://m.edsoo.ru/8a1416d4
CBOIICTBa
Bnucannbie u onrcaHHbIe
59 YEThIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmorexa [OK
PIPERY P https://m.edsoo.ru/8a1416d4
CBOMCTBa
[IpumeHeHne CBOMCTB BIIUCAHHBIX U
60 OIMMCAHHBIX YETHIPEXYTOILHUKOB MIPH
peIlIeHUU TeOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OINMCAHHBIX YETHIPEXYTOILHUKOB MIPU
PELICHUH T€OMETPUUECKUX 3a7au
2 B3aumHoe pacnionoxeHue JByx Bubmuoreka [IOK
OKPY>KHOCTEH, O0III1E KacaTeIbHbIC https://m.edsoo.ru/8al1410a8
63 Kacanue oxpyxHocTeit bubnmnorexa [JOK




KonTponbHas padota o Teme "YTisl
64 B OKpY’KHOCTH. Brincanusie u
ONMCaHHbIEC YEThIPEXYTrOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METO/IOB KypCOB 7 U 8 KIIaCCOB,
000011eHNE 3HAHUHT

[ToBTOpEHNE OCHOBHBIX NOHATUN U
66 METOJI0B KypcOB 7 U 8 KJIaccoB,
0000111eH1E 3HAaHUH

67 Hrorosast KOHTpoOsIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX NOHATUN U
68 METOJ0B KypcOB 7 U 8 KJIaCCOB,
00o0mIeHue 3HaHU|

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/8al410a8

bubmuoreka [JOK
https://m.edsoo.ru/8al41c88

bubnmoreka [JOK
https://m.edsoo.ru/8al41ddc

bubnunoreka [JOK
https://m.edsoo.ru/8al41efe

bubmuoreka [JOK
https://m.edsoo.ru/8a142368

bubnunoreka [JOK
https://m.edsoo.ru/8al420ac




9 KUIIACC

KosmuecTBo yacos JIEKTPOHHbBIE
Ne Mara nupposbie
TeMma ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yueHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
| OnpenenieHre TPUTOHOMETPUUECKUX | bubnnorexa [JOK
¢ynkuunit yrinos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 DopMyJIbl TPUBEICHUS 1
bu6nmoreka [JOK
T 1
3 COpEMa ROCHIYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
bu6mmoreka [JOK
T 1
> eOpeMa ROCHITYCoB https://m.edsoo.ru/8al42d5e
bubmuoreka [JOK
T 1
6 eOpEMa CHIyCOB https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cuHyCcOB 1
9 Haxosxienue JyiMH CTOPOH U | bubmmorexa [JOK
BEJIMYUH YTIIOB TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
1 P 1
0 CHICHHE TPEYTOIBIHIOB https://m.edsoo.ru/8al42ac0
11 Pemienune TpeyroabHUKOB 1 bubmmorexa [TOK
Racd https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 P 1
CHICHHE TPEYTOIBHHIKOB https://m.edsoo.ru/8al42ac0
b K
13 Pemenne TpeyroibHUKOB 1 nommorexa 11O

https://m.edsoo.ru/8al42acO




IIpakTHueckoe MPUMEHEHNE TEOPEM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHUeckoe NPUMEHEHUE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KonrponbHas pabora no reme bubnnorexa [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTue o mpeoOpa3zoBaHUM MOAOOHS brbmmorexa [TOK
https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHBIE JIIEMEHTHI bubnuorexa [JOK
MoA00HBIX uryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
noJ00HBIX uUryp
Teopema 0 Ipon3BEIEHUN OTPE3KOB
20 XOpA, TeopeMa O MPOU3BEICHUH bu6nuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 pon3BEIEHUN OTPE3KOB
)1 XO0p/l, TeOpeMa O MPOU3BEACHUU bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 pon3BEIEHUN OTPE3KOB
” XO0p/l, TeOpeMa O MPOU3BEACHUU bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
3 [IprumeneHre TeopeM B peIIeHUH bubnnorexa [HOK
Fe€OMETPUYECKUX 32724 https://m.edsoo.ru/8a143f06
24 IIpumMeHeHne TeopeM B pelIeHUN bubnmorexa [JOK

reoOMCTPUYCCKUX 3aJa4

https://m.edsoo.ru/8al443fc




25

26

27

28

29

30

31

32

33

34

35

36

IIpuMeHeHne TeopeM B peleHUun
reOMETPUYECKUX 3a/1a4

Konrponbnas pabora no reme
"IIpeoOpa3oBanue mMogoousl.
Metpuueckre COOTHOIIEHHUS B
OKpY>KHOCTH"

OmnpeneneHne BEKTOPOB.
@U3HYECKUN U T€OMETPUIECKUI
CMBICIT BEKTOPOB

CrnoxeHue ¥ BBIUNTaHUE BEKTOPOB,
YMHOXKEHHUE BEKTOpA Ha YUCIIO
CrnoxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>XEHHUE BEKTOpa Ha YKCIIO
CrnosxeHue v BBIYMTaHUE BEKTOPOB,

YMHOKXCHHE BCKTOpPA HA YUCIIO

Paznoxenue BCKTOpa I10 IBYM
HCKOJUIMHCAPHBIM BCKTOPaM

Koopaunatel BekTopa

CKaJ’IprHOG IMPOU3BCIACHUC BECKTOPOB,
Cro NpuUMCEHCHUC IJISI HAXOKIACHU A
JJIMH U YTI'JIOB

CkansipHOoe IPOU3BEECHNUE BEKTOPOB,
€ro NPpUMEHEHUE AJI1 HaAXO0XKICHUS
JUTMH U YTJIOB

Pemenne 3amad ¢ mOMOIIBIO
BEKTOPOB

Pemenue 3aga4 ¢ moMOIIBIO

bubnnorexa [IOK
https://m.edsoo.ru/8a144578

bu6mmorexa [JOK
https://m.edsoo.ru/8al447a8

bubmuoreka [JOK
https://m.edsoo.ru/8a144960

bu6mmorekxa [JOK
https://m.edsoo.ru/8al44a8c

bubmnoreka [IOK
https://m.edsoo.ru/8al144d52

bu6mmorekxa [JOK
https://m.edsoo.ru/8al44fbe

bu6mmoreka [JOK
https://m.edsoo.ru/8a14539¢

bu6mmoreka [{OK
https://m.edsoo.ru/8a14550e

bubmnoreka [IOK
https://m.edsoo.ru/8al44c3a

bubmuoreka [{OK




BEKTOPOB

IIpuMeHeHne BEKTOPOB JUIsl pEeLICHUS

https://m.edsoo.ru/8al1458c4

37
3a71a4 PU3UKU
18 KonTtponbHas pabora 1mo Teme bubnnorexa [HOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOUEK Ha
IJIOCKOCTH
. bubmuoreka [JOK
40 ¥ paBHettie IpAMoit https://m.edsoo.ru/8al145c48
41 YpaBHeHue NpsIMOUT
42 YpaBHEHUE OKPYKHOCTH bubmorexa HOK
https://m.edsoo.ru/8al4635a
43 Koopaunatsl To4Yek niepeceyeHus bubanorexa [HOK
OKPY>KHOCTH U TIPSIMOi https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT NPU PELICHUN
44 r€OMETPUYECKHX 3a/1a4,
IIPAKTUYECKUX 3a7a4
Meron KOOpAMHAT NIPU PELLICHUN
45 T€OMETPUYECKUX 3a/1a4,
MPaKTUYECKUX 3a/1a4
MeTtoa KOOpAMHAT NpU PELLIEHUN
46 r€OMETPUYECKHX 3a/1a4,
MPaKTUYECKUX 3a/1a4
KonTponbnas pabota no teme
47 "JlekapTOBbI KOOPANHATHI HA bubnmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
43 IIpaBuIBEHBIE MHOTOYT'OJIBHUKH, bubnuorexa [JOK

BBIYMCJICHUC UX 3JICMCHTOB

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




bu6mmoreka [{OK

49 Hucno 7. Jlmna okpyxHoCTH https://m.edsoo.ru/8al1472c8
bubnnorexa [IOK
>0 Huczo . Jlmuka okpyxHoCTH https://m.edsogru/8a14714c
51 JnmuHa 1yru OKpY>KHOCTH
32 Panuannas Mepa yria E:]SSJ:I/I;IICI)::;:)EEE/I;MHM
53 [Imomane kpyra, cEKTOpa, CErMEHTa bubmorexa HOK
https://m.edsoo.ru/8a147426
54 IInomans Kkpyra, ceKTOopa, CETMEHTa bubnrorexa LIOK
https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, ceKTopa, CErMeHTa bubnmorexa LIOK
https://m.edsoo.ru/8a147750
56 ITousTHE O ABMKEHUH IUIOCKOCTHU buGnnorexa [IOK
https://m.edsoo.ru/8al147c82
57 [TapannenpHbIi IEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIN IEpEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8al147f16
59 [TapannenbHbli IepeHoc, TOBOPOT
60 ITapaienpHbIN IEPEHOC, IOBOPOT
61 [IpumeHneHne ABM>KEHUN TPpU bubmmorexa [IOK
peueHnu 3anaq https://m.edsoo.ru/8al1480e2
KonTponbhas paboTa no temam
62 "IIpaBunbHBIE MHOTOYTOJIbHUKH.
OkpyXHOCTb. [[BI>KEeHMS TITIOCKOCTH"
63 [ToBTOpenwue, 06001IIeHNE, bu6mmorexa [JOK

cucreMarusanus 3HaHui. Msmepenue

https://m.edsoo.ru/8a148524




64

65

66

67

68

T€OMETPUYECKUX BEITUUMH.
TpeyroabHUKH

[ToBTOpenwue, 06001IIeHNE,
CUCTEeMAaTH3aINsI 3HAHUH.
[TapamiensHbie W IEPIICHIUKYIISIPHBIC
npsiMbIe

[ToBTOpenwue, 06001IICHNE,
CUCTEeMAaTH3aINsI 3HAHUH.
OKpyXHOCTb U KPYT.
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBI

7 KIIACC

Kox
NpoBepsieMOro
pe3yJbTara

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbI OCHOBHOTI0 00111er0 00pa3oBaHus

['eomeTpus

Pacnio3HaBaTh M3y4eHHBIE TE€OMETPUYECKHE (UTYpbI, ONpEeneNiaTh HX
B3alMHOE  pacCIOJIOKEHHE, M300pakaTb TE€OMETpUYECKHEe  (QUryphl,
BBINOJIHATH YEPTEKU 110 YCIOBUIO 3a7auu. M3MepsTh TuHEWHbIe U yTIIOBbIE
BemunHbl. Pemarn 3ala4yi Ha BBIYUCIICHHUC JIMH OTPC3KOB W BCIWYHH

yTJIOB

6.2

6.3

Jenate TpyOyio OLEHKY JUHEHHBIX M YIJIOBBIX BEIUYMH MPEIMETOB B
peanbHOM JKHM3HH, pa3MepoB HPUPOAHBIX OOBEKTOB. PazimnuaTh pa3zmepsl

9THX 00OBEKTOB 110 NMOpAAKY BCIININHBL

CTpouTh 4epTeKU K TEOMETPUUECKHUM 3a/1adam

6.4

6.5

6.6

6.7

[Tonb30BaThcs NpHU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
NPU3HAKU U CBOWCTBA pPaBHOOEAPEHHBIX TPEYTOJbHUKOB IPH PEIICHUH
3aja4

[TpoBOIUTH JTOrHUYECKHE PACCYkAECHUSA C UCIIOJIB30BAHUEM I'€OMETPHUECKUX

TeopeM

[lonb30oBaTbcs MpU3HAKAMHM PABEHCTBA MPSAMOYTOJIbHBIX TPEYrOJbHHUKOB,
CBOWMCTBOM MEJIHAHBI, IPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTOJIbHOTO

TPEeYrojbHHUKa, B PEIICHUH F€OMETPUUECKUX 3a7au

OnpenensiTh NapauIeTbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE
obpazyer ¢ HUMH cekymas. OmnpenensTs MapauieNbHOCTh MPSMBIX C
MOMOIIIFI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHON MPsSMOW JO TOYEK

JIPYrou npsaMou

6.8

6.9

Pematp 3amaun Ha kieT4aroit Oymare

[TpoBOIUTH BBIUMCIEHUS M HAXOAWTh YHUCIOBBbIE U OyKBEHHBIE 3HAYEHHUS
YyIJIOB B TEOMETPUYECKHMX 3aJadax C MCIOIb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYTOJILHUKOB, CBOICTB YIJIOB, OOpa30BaHHBIX IPH
IIEPECEYCHUM  [BYX  NApAUICIBHBIX  NPAMBIX  cekymed. Pemars

MPAKTUYCCKUC 3ala41 Ha HAXOKACHUC YTI'JIOB



6.10

6.11

Brnaners NoOHSATHEM TE€OMETPHUECKOIO MECTa TOYEK. YMETh OIPEICIsATh
OMCCEKTPUCY yIJIa M CEPEAMHHBIA TEPIEeHIUKYIAP K OTPE3Ky Kak

Ir€OMETPUYECKHE MECTA TOUEK
@opMyIHpOBaTh ONPEACIICHUsS] OKPYKHOCTH M KpyTa, XOpIbl U JUameTpa
OKPY>KHOCTH, IIOJIb30BaTbCd HUX CBOMCTBAMH. YMETb IIPUMEHATH OTH

CBOMCTBA IIPU PEIICHUHU 3a/1a4

6.12

6.13

Brnaners noHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxonuTh €€ meHtp. [lomb3oBaThCsi akTamMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA IEPECEKAOTCS B OJHOW TOYKE, U O TOM, 4YTO
CepeIMHHbIC NMEPIEHANKYIISIPbI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE

Brnaners noHATHEM KacaTebHOM K OKPYHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIECHINKYISIPHOCTH KacaTelbHOW W paauyca, NPOBEAEHHOTO K TOYKE

KaCaHusAa

6.14

ITons30BaThCs HpOCTCI;’IHIHMI/I reoOMETPpUICCKUMU HCPaBCHCTBAMH,

IIOHUMAaThb UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

8 KVIACC

HpOBO}II/ITI) OCHOBHBIC IT'€COMCTPUYCCKHUEC MMOCTPOCHUA C ITOMOLIBIO LMUPKYIIA

U JIMHEUKN

Kox
MPOBEPsAEMOro
pe3yJabrarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM
o0pa3oBaTe/IbHOI POrpaMMbl OCHOBHOI0 00111€r0 00pa30BaHus

6

6.1

6.2

I'eomerpus

Pacno3naBath OCHOBHBIE BUbI IICTBIpéX}’l"OJ’II)HI/IKOB, nxX SJIEMCHTHI,

IIOJIb30BaThCS UX CBOMCTBAMU Ipu pCHICHUN T'COMETPUUCCKHUX 3aJaY4

[TpuMeHATH CBOWCTBA TOYKU NEPECEUCHUs MEIUAaH TPEYrojbHUKA (LIEHTpa

Macc) B pelICHNH 3a/]1a4

6.3

6.4

Bitagers NOHATHEM CpPEAHEN JTUHUU TPEYTrOJIbHUKA U Tpaleluu, IPUMEHSTh
UX CBOWCTBAa TMpH pELIEHUH TeoMmMeTpuyeckux 3agad. Ilonb3oBarbes
teopemor daseca U TEOPEMON O NMPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATH

HUX I pCIICHUSA IIPAKTUYCCKUX 3aaa4

[IpumensiTb  mpu3HAaKU  NOAOOMS  TPEYrOJbHUKOB B pELICHUU



reoOMCTPHUYCCKUX 3a1avd

6.5

6.6

[Tons3oBatbest Teopemoit Iludaropa nnst pemeHUs TeOMETPUYECKHUX U
IIPAKTUYECKHUX 3a1ad. CTpOUTh MAaTeMaTHYECKYI0 MOJENb B IMPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIBHO JEJIaTh YepTEX M HaXOOUTh COOTBETCTBYIOLIUE
JUTMHBI

Bnagers NOHATHAMHM CHHyCa, KOCHHYCa M TaHI€HCA OCTPOro YyIia
IIPSIMOYT'OJIBHOTO TPEYrojbHUKA. [lonb30BaThCst 3THUMM IMOHATUAMU UL

pPEICHUA NPAaKTHYCCKUX 3a1a4

6.7

6.8

6.9

6.10

BreruucisaTs (paznudHbIME CIIOCOOAMHU) TUIONIAAb TPEYTOJIBHUKA U TIIOMIATN
MHOTOYTONBHBIX (GUTyp (MOJB3YysCh, IIe HEOOXOIMMO, KaIbKYJISITOPOM).

[TprMeHsITh MoTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax

BJ'Ia)ICTI) MOHATHUAMU BIHMCAHHOIO MW LICHTPAJBHOIO Yyrija, HCIIOJIb30BaThb
TCOPEMbI O BIIMCAHHBIX YIJIAX, YIJIaX MCKAY XOpAaMU (CCKYIJ_II/IMI/I) " yrie

MEXy KacaTeJIbHOW U XOpJOH IpU PEIICHUH I'€OMETPUUECKHUX 3a1a4

Brnagers moHsATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA

OIIMCAaHHOT'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3314

HpI/IMCHHTB MOJIYYCHHBIC 3HAHHUA Ha MPAKTUKEC — CTPOUTH MATCMATUYCCKUC
MOACIN AJA 3aJad peaJIBHOﬁ JKU3HHU W HOPOBOAUTH COOTBCTCTBYIOHIUC
BBIYHCJICHUA C IPUMCHCHHUEM HO,Z[O6I/IH U TPUT'OHOMCTPUU (HOJ'IBSYHCB, rac

HE0OXOAMMO, KATBKYJIATOPOM )

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

6

6.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (QYHKIMU OCTPHIX YIJIOB, HAaXOIUTh C HX
MOMOUIbI0  pPa3JIMYHbIE  DJIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYroJIbHHUKA
(«pemieHue TPSIMOYTOJBHBIX TPEYroJbHUKOBY). Haxoauts (¢ momoluisio

KaJ'ILKy.TIHTOpa) JJIMHBI U YIJIbL JJIA HETaOJMYHBIX 3HAYCHUI

6.2

ITons30BaThCs (bOpMYJ'IaMI/I IMPUBCACHUA U OCHOBHBIM TPUTI'OHOMETPHUYCCKUM
TOXIACCTBOM HJIA HaXOXICHUA COOTHOIICHUM MCKAY

TPUTOHOMCTPUUICCKUMU BCINYNHAMU



6.3

6.4

Hcnonp3oBaTb TEOpPEMBI CHHYCOB M KOCHUHYCOB Ul HaXOXIACHUSA
Pa3IMYHBIX 3JEMEHTOB TPEYrOJbHUKA (PEIICHHUE TPEyroJbHUKOBY),

MPUMCHATH UX IIPU PCIICHHUU 'COMCTPHYCCKUX 3a1a4

Bnagers moHsATHsSMH —mpeoOpa3oBaHUS — MOJOOHS, COOTBETCTBEHHBIX
aleMeHTOB ToA00HBIX ¢uryp. I[lonbp3oBaTbes CBoOMCTBaMU — TOOOMS
MIPOU3BOJIBHBIX (GUTYP, YMETh BBIUMCIATH AJIUHBI U HAXOOUTh YIJIBI Yy
no00HbIX uryp. [IpuMeHsaTs CBOMCTBAa MOAOOMS B MPAKTHYECKUX 3a4a4ax.

YMeTh NPUBOAUTE MPUMEPHI TOTOOHBIX (PUTYP B OKPY’KAIOLIIEM MUDE

6.5

ITonp30BaThCs TCOPpEMaMHU (¢} IIPpOU3BCACHUU OTPEC3KOB xXopa, 0

MMPOU3BCACHUUN OTPE3KOB CCKYIIHX, O KBaApaTe KacaTelIbHOU

6.6

6.7

6.8

ITons30BaThCsA BCKTOpaMH, IIOHHUMATb HUX FCOMeTpI/I‘{eCKI/Iﬁ u (bI/ISI/I‘leCKI/Iﬁ
CMBICJI, IPUMCHATh UX B PCHICHUN T'COMETPUUYCCKUX U (I)I/IBI/ILICCKI/IX 3aaad.
HpI/IMeHSITB CKaJIIpHOC MPOU3BCACHUC BCKTOPOB [JIs1 HAXOXIACHUA IJIMH U

yIJIOB

ITons30BaThCs MCTOIOM KOOpJAWHAT Ha IUIOCKOCTH, HNPUMCHATHL €Tr0 B

PEIICHUN TCOMETPUUCCKUX U IIPAKTUICCKUX 3a1a4

Bragers mOHATHSIMU MPAaBUJIBHOTO MHOTOYTOJIBHUKA, JTUHBI OKPY>KHOCTH,
JUTMHBL JTYTH OKPY)KHOCTH W paJMaHHOM MEphl yIjia, YMETh BBIYUCIISITH
wiomaab Kpyra u ero dyacrted. IIpuMeHATh, NOTydyeHHbIE yMEHHUS B

MPAKTUYICCKUX 3adadax

6.9

6.10

Haxoauth ocu WM LEHTPBl CUMMETPUU (QUTYp, NPUMEHSATH IBUKCHUS

IIJIOCKOCTHU B HpOCTCfII.HPIX Cirydasax

IIpuMeHATh MOTy4YEHHBIE 3HAaHHUS HA MPAKTHKE — CTPOUTh MAaTEMATHYECKHUE
MOZCIHA U1 3aJad PEealbHON JKU3HU M IPOBOJUTH COOTBETCTBYIOLIUE
BBIUUCIICHUS ¢ MPUMEHEHHEM MOJ00US M TPUTOHOMETPUUYECKUX (DYHKIMHA

(MONB3yACh, IIe HEOOXO0IUMO, KaTbKYJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
6

6.1

6.2

IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

I'eomerpus

Hauanbnsie nonsatus reomerpun. Touka, npsimasi, OTpe30K, Jyd. Yrou. Buasl
yrioB. BeprukansHble UM cMexHblEe yribl. buccekrpuca yria. Jlomanas,

MHOT'OYT'OJIbHHUK. HapaHHeHBHOCTB 1 NEPHCHAUKYIIAPHOCTD TPAMBIX

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHHU.

IIpuMepsl CHMMETPUH B OKPYKAIOLIEM MUPE

6.3

6.4

OcHoBHBIC MNOCTPOCHUA C TIOMOIIBKO HHUPKYIIA U JIMHEWKH. TpeyFOHBHI/IK.

BricoTa, Mmeunana, OuccekTpuca, Ux CBOMCTBA

PaBHOOepeHHBII W  pPAaBHOCTOPOHHWUU  TpeyrojdbHUKH. HepaBeHCTBO

TPEYroJIbHUKA

6.5

CBoiifcTBa W TpH3HAKM PaBHOOEAPEHHOro TpeyroibHUKa. [Ipu3HaKH

pPaBEHCTBA TPEYTOJIbHUKOB

6.6

6.7

6.8

6.9

6.10

6.11

CpolicTBa U NMPU3HAKU NMapaJIeNbHBIX NpAMbIX. CyMMa YIJIOB TPEYTrOJIbHHKA.

BuemHue yrisl TpeyrojibHUKa

IIpsmoyronbublii  TpeyroapHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, TNPOBEAEHHOM K runoreHyse. lIpusHaku paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpSIMOYTOJIBHBIN TPEYrOabHUK C YIJIOM B
30°

HepaBencTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa o OouplieM yrie M OoJsiblied CTOpOHE
TpeyroibHUKa. [leprneHquKynsap U HaKJIOHHAs

I'eomerpuueckoe Mecto TodeK. buccexkrpuca yriia UM CEepeIMHHBIN
MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK

OkpyXHOCTb M Kpyr, XOpAa M JuaMeTrp, HuX cBoilcTBa. Bzaumuoe
pacroyoKeHue OKpY:KHOCTH U npsMou. KacarenbHas W cexkymas K
OKPY>KHOCTH

Oxpy>KHOCTb, BOUCaHHass B yroj. BmmcanHas W omnMcaHHas OKPYKHOCTH

TPEyroJibHUKa




8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS

6 I'eomerpus

6.1 YeteipéxyronpHuki. [lapanienorpamm, ero npu3Hakyd U CBOMCTBA

6.2 [IpssiMmoyronpHUK, pOMO, KBaJpaT, X MPU3HAKK U CBOHCTBA

63 Tpanenus, paBHOOOKas Tparnenus, €€ cBONCTBa U nmpusHaku. [IpsMoyroiabHas
' Tpaneuus

. Meton ynsoenust menuansl. LlenTpansHas cummerpus. Teopema Daneca u
' TeopeMa O IMPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUY TpeyroibHUKA U Tpaneuuu. L{enTp Macc TpeyroyibHuKa

6.6 [Tomobue TpeyroabHUKOB, Kod(¢unueHt moxodbus. IlpusHakum mnomoOus
' TpeyrojabHUKOB. [IpruMeHeHne nogo0us npy peleH: NPakTUYeCKuX 3a/1a4
6.7 @opmynel AN IUIOIIAAM TpPEyrojbHHKa, MapajuiesorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOINAACH
' oA00HBIX uUryp

69 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MIPAKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yrjia HpSIMOYTOJbHOTO TPEYrOoJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETPUYECKHUE
¢bynkuum yrinos B 30°, 45° u 60°

6.12 Brnucanneie W 1EHTpadbHBIE YIUIBI, YIOJ MEXKIY KacaTelbHOW W XOPAOW.
. VYTibl MEXAY XOpIaMU U CEKYLTUMU

6.13 Bnucannble 1 onucaHHbIE YETBIPEXYTOIbHUKH

6.14 B3anmHoe pacnonoxeHue JByX OKpyKHocTe. Kacanue OKpyHOCTEH.

OOm1re KacaTeabHbIE K IBYM OKPYKHOCTSIM



9 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenue tpeyronpHuUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PeleHue
6.2 MPAKTUYECKUX 3a/ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nonobus. [logodre COOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 Mpou3BEAECHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOU
Bexkrop, JuiMHa  (MOJYJIb) BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
6.5 IIPOTUBOINOJIOXKHO  HANpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
. PaBEHCTBO BEKTOPOB, ONEPALMM HAJ BEKTOpaMH. PasiioxkeHue BEKTOpa Mo ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsr Bektopa. CkajlsipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
' HaXO0X/I€HUs JJINH U YTJIOB
JlekapToBbl KOOPAMHATHI HA ITUIOCKOCTH. YPAaBHEHMS INPSMON M OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPY>KHOCTEN U MpPSAMBIX. MeToA KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTH. ['pagycHas U paniuaHHas Mepa yria, BBIYMCIECHUE JUIMH IyT
' OKPYXHOCTEMN
6.10 [Imomaae kpyra, ceKTopa, CErMeHTa
611 JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (Guryp (3seMeHTapHbIe

npencrasienust). [lapamnensHelii nepenoc. IloBopor



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 Tpe0OBaHUA

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'0 001I1ero
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHHe OonepUpoBaTh MOHATUAMU: MHOKECTBO, IIOJMHOXECTBO, OIEpaluu
HaJl MHOXXECTBaMH; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIA rpag,
JepeBO, LIMKJ, NPUMEHATh UX IIPU PELICHUM 3aJad, YMEHHME HCIIOJIb30BaTh
rpaduueckoe MpeacTaBIeHue MHOKECTB Ul OMMCAHUS PEaTbHbIX MPOLECCOB

U SIBJICHU, IPU PEIICHUH 3a/]a4 U3 JPYTUX y4EOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHSTHSIMH: OIpEICIIEHHE, aKCHOMa, Teopema,
JI0KA3aTeNIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHMS,
NPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U

OTpULIAHUA BBICKa3bIBaHUM

YMeHue onepupoBaTh TMOHATHUSAMHU: HATypalbHOE YHCIO, MPOCTOE U
COCTAaBHOC YHCIIO, JCIMMOCTh HATypalbHBIX YHCEJ, NMPU3HAKH JCIUMOCTH,
[[eJI0€ YHUCII0, MOJYJIb YUCIIa, OOBIKHOBEHHAs NIPOOL U JECATUYHAS JPOOb,
CTaHJIAPTHBIA BHUJ 4YHCJA, PAlMOHAIBLHOEC YHCJIO, UPPAMMOHAIBLHOE YHCIIO,
apudmeTnyecKkuil KBaApaTHBIM KOPEHb, yYMEHHE BBIMOJHATH JCUCTBUS C
qUClIaMd, CpPaBHUBATh WM YIOPSAOYMBATH YHUCIIA, MPEACTABIATh YHCIA Ha
KOOPJIMHATHOM MPSAMOW, OKPYIJIATh 4YHCJIA, YMCHHE JellaTh NPUKUAKY U

OLIEHKY pe3yJIbTaTa BHIYHCICHHI

YMenue onepupoBaTh MOHSATHSMH: CTENEHb C LEJIbIM [OKa3aTeleM,
apupMeTHYECKHI KBaJpaTHBI KOpEHb, MHOTOWIEH, anredpanyeckasi Apoos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENEHU OO0JIbIIE €TUHULIBL;
YMEHHE BBINOJHATh pacuéTel Mo (opMmynam, NpeodOpazoBaHMs LENbIX,
IpOOHO-PALMOHAIBHBIX BBIPAXXEHUH U BBIPAXKEHUI C KOPHSIMU, pa3iokKeHUe
MHOTOYJIEHA HAa MHOXXUTENIM, B TOM YHCJE C HCIOJIb30BaHHEM (HOpMyI

Pa3HOCTHU KBaApPaTOB U KBaJApaTa CyYMMBI U Pa3HOCTU

YMeHHe onepupoBaTh MOHATUSMHU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJTHON
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHE
pemiaTh JMHEWHBIE M KBaJpaTHBIE YPaBHEHUS, JPOOHO-pAIlOHAIIBHBIC

YPaBHEHUS C OJHOW INEPEMEHHOW, CHUCTEMBI NIBYX JIMHEWHBIX YpaBHEHHH,



JUHEHHbIE HEpaBeHCTBA M WX CHCTEMbl, KBaJpaTHble M JApPOOHO-
palMOHaIbHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOW, B TOM 4YHUCIE IIPU
peuieHuu 3aJad U3 APYruxX INPeaMETOB U IPAKTUYECKUX 3a]ad; yMEHHUE
UCIIOJIB30BaTh KOOPAMHATHYIO MPSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS

1300pakeH!sl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (yHKIUSA, Tpaduk GYHKIWAH, HYIU
(GYHKLIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus,
yObIBaHUSI, HaWOOJbIIEe ¥ HAUMEHbIIEe 3HAYCHUS (QYHKIUH, YMCHHE
ONEPUPOBaTh IMOHATUSAMH: HpsMas I[PONOPLUUOHAIBHOCTb, JIMHEHHas
GbyHKIUSA, KBagpaTuyHas (QYHKIOMsS, oOpaTHas NPONOPLUUOHATIBHOCTb,
napabosna, runep0osia; yMeHue CTpOUTh Irpaduku (yHKUUH, UCIOJIBb30BaTh
rpaduKu A ONpPENENICHUS] CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, IS
peleHus 3a7a4d U3 APYrux y4eOHbIX IPEAMETOB U pealbHOW JKU3HU; YMEHHE

BBIpAXaTh (OPMYJIAMHU 3aBUCMOCTH MEX]y BETUUYMHAMU

YMenue ONCprUpOBaATh NOHATUAMMU: MMOCIICAOBATCIBHOCTD, apI/I(l)MeTI/I‘IeCKaSI u
reoMeTpuyeckas  IpPOrpeccui; YMEHHE  HCHOJIb30BaTh CBOICTBa
MOCIIEI0BATEIHHOCTEH, (POPMYIBI CYMMBI M OOINEr0 WICHA MPH PEHICHUH

3aJa4, B TOM YHUCJIE 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHON KU3HU

10

VYMenue pemath 3a1ayd pa3HbIX TUIIOB (B TOM YHCI€ Ha MPOLEHTHI, 10JIU U
YacTH, JBWXEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb MOKYIOK M YCIYT,
HQJIOTH, 3aJa4d M3 O00JacTH YIpaBJIEHHs JHMYHBIMH M CEeMEHHBIMU
¢uHaHCAMM); YMEHHE COCTABISATh BBIPAXKECHUS, YPaBHEHHUS, HEPABEHCTBA U
CUCTEMBbI II0 YCJIOBHMIO 3a1a4d, HCCIENOBATh IIOJYyYEHHOE DEIICHUE W

OLCHMBATH HpaBI[OHOI[O6HOCTL IMMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHSAMU: (puUrypa, TOUka, OTPE30K, HpsmMas, JIyd,
JIOMaHas, YroJ, MHOTOYTOJIbHUK, TPEYroJbHUK, pPaBHOOCAPEHHBIH WU
PaBHOCTOPOHHUI TPEYrOJIbHUKH, INPSMOYIOJbHBIM TPEYroJbHUK, MEIuaHa,
OucceKTpuca U BHICOTA TPEYTOJIbHHUKA, YETHIPEXYTOIbHUK, Mapaie]orpaMM,
pOoMO, IPSIMOYTOJILHUK, KBAAPAT, TPAMEIUs; OKPYKHOCTh, KPYT, KacaTelbHas,
3HaKOMCTBO C IMPOCTPAHCTBEHHbIMHU (UTypamMH; YMEHHUE pellaTh 3aJayu, B
TOM 4HCJII€ W3 IOBCEIHEBHOM HW3HU, HAa HAXOXJACHHE TIE€OMETPUUECKHUX
BEJIMYMH C MPUMEHEHUEM H3yUEHHBIX CBOMCTB (hUTyp U (PaKToB

YMeHue omnepupoBaTh  MOHSATUSIMU:  PAaBEHCTBO  (UTyp, pPaBEHCTBO
TPEYrOJIbHUKOB; MNapajljIebHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX, YTOJ

MEXIy MPSMBIMH, TIEPICHINKYIISAP, HAKJIOHHAs, MPOSKIUs, ogo0ue Guryp,
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12

MOJIOOHBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCHUTEILHO TOYKH W TPSIMOM;
yMEHHE pacro3HaBaTb paBEHCTBO, CHUMMETpUI0O U Tmonodbue ¢uryp,

[IapaJUIEIbHOCTD U IEPIICHIUKYIIAPHOCTD MIPSMBIX B OKPYXKAIOIIEM MHUpeE

YMeHue onepupoBaTh MOHITUSIMM: JAJIUHA, PACCTOSHHUE, Yroyl (BEJITUYMHA
yIria, CHHYyC M KOCHHYC YIJla TPEeyrojbHUKa), IJIOLIa/(b; YMEHHE OILEHUBATh
pa3Mepsl IPeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE MPUMEHSTh
dbopMyIbl IepuMETpa U IUIOMIAI MHOTOYTOJILHUKOB, IJIHMHBI OKPYKHOCTH U
IIOIAAN Kpyra, oObemMa NpSIMOYTOJBHOTO NapajieNienunena; yMEHUe
IIPUMEHSATh NPU3HAKA PABEHCTBA TPEYIOJBHHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuKa, TeopeMy Iludaropa, TpuroHomMeTpudeckiue COOTHOLLIEHUS IS

BBIYUCIICHHS IJTUH, PACCTOSTHUM, TII0IIAIeH

YMenue  u3o0pakarb  IJIOCKMEe  (GUTYpHl HW WX  KOMOHWHAIWH,
IPOCTPAaHCTBEHHBbIE  (UTYpBl OT pPYyKH, C IOMOIIBIO  YEPTEKHBIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CPCIACTB IO TEKCTOBOMY HJIM CHUMBOJIBHOMY

OIIMCaHHUIO

13
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YMeHue omnepupoBaTh TMOHATUSIMH: TPSAMOYTOJbHAsE CHCTEMa KOOPAMHAT,
KOOpPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOpPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCJIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHUE UCIOJIb30BATh BEKTOPHI
¥ KOOPJWHATHI ISl TIPEJICTABIICHUS TaHHBIX M PEIICHUS 3a7a4, B TOM YHCIIE

U3 Ipyrux y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE M KPYrOBBIE JHarpamMMbl,
TaOuIBl, cpeaHee apudMeTHIecKoe, MeIana, HauOoJblllee U HauMEHBIIIEE
3HAYEHUs, pa3Max YHCIOBOTO HaOOpa; yMEHUE U3BJIeKaTh, HHTEPIPETUPOBATh
u 1npeoOpa3oBbIBaTh HHGOpPMAIUIO, MPEACTABIEHHYI0 B TaOIuIaXx U Ha
auarpaMmax, OTPaKalolyld CBONCTBA M  XapaKTEPUCTUKH peallbHBIX
MPOLIECCOB U SIBJICHMIA; yMEHHE pAacClO3HaBaTh H3MEHYMBBIC BEIMYUHBI B

OKpY’KaloIIeM MUpPE

YMeHue omnepupoBaTh MOHATUSAMH:  CIIy4yalHbI  ONBIT  (CIydalHBIN
AKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM MCXOJ) CIIYy4ailHOTO
OMBITa, CIy4yailHOe COOBbITHE, BEPOATHOCTh COOBITHS, YMEHHE HaXOIUTh
BEPOSATHOCTH CIIy4alHBIX COOBITUII B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMH  COOBITHSIMM; ~ YMEHHE  pellaTh  3aJjauyd  METOAOM
OpPraHM30BAHHOTO Nepedopa W C HUCIOJB30BaHHWEM IIPaBHJIa YMHOXEHHUS;
YMEHHUE OLIEHUBATh BEPOATHOCTH PEANbHBIX COOBITUH M SIBICHUH, TOHUMATh

pOJIb  MPAKTUYCCKH  JIOCTOBEPHBIX W  MAJIOBEPOSATHBIX  COOBITHH B
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OKpyXaromeM MHUpPEC U B KHU3HHU; 3HAKOMCTBO C IMOHATHEM HE3aBHUCHUMBIX
CO6BITI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCENT U €TI0 POJIbIO B MAaCCOBBIX

SIBJICHUAX

YMeHue BoIOMpATh MOIXOSAIINN W3YyUYEHHBIH METOJ JUISl PEIICHUs 3a]layH,
[IPUBOJIUTH IIPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE U
JKW3HU, PACNO3HABATh MPOSABJICHUE 3aKOHOB MAaTEMAaTHKA B MCKYCCTBE,
ONUCHIBATh OT/CJIbHBIE BBIJAIONIMECS PpE3yJbTaThl, MOJYYEHHBIE B XOJI€
pa3BUTHS MaTeMaTUKU KaK HAyKH, MPUBOJIUTH IPUMEPbl MATEMATUYECKUX

OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUH



HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS

1.1 Hatypanbnbie u nensie uncina. [Ipu3Haku qenuMOCTH LETIbIX YHUCeT

- OOBIKHOBEHHBIE M JIECATUYHBIC TPOOH, TIPOIIEHTHI, O0ECKOHEUHBIC MMEPUOANICCKUE
. Ipodu

1.3 Pannonanehblie yncia. Apudmernyeckue onepanuy ¢ palioOHaIbHBIMU YHUCIAMU
14 JeiictButensHbie uucia. ApuMeTHUecKHe Omepanuud C JAeWCTBUTEIHHBIMU
. YUCTaMHU

L [TpuOmk€HHBIE BBIYKCICHHS, TpaBUia OKPYIJICHWs, TPUKUIKA M OIIEHKA
. pe3yJibTaTa BBIYMCIECHUN

2 Anrebpanueckue BbIpaKEHUs

2.1 bykBeHHbIe BhIpaKeHUs (BBIPAKECHHSI C TIEPEMEHHBIMU )

55 Crenenb ¢ 1ensiM mokaszatesneM. CTENeHb C PAIMOHAIBHBIM IMOKa3aTeJIeM.
' CBoiicTBa CTENIEHU

2.3 MHorouneHsl

24 Anrebpanueckas 1pooOb

5 s ApudmeTndeckuii KOpeHb HATypaJdbHOU cTeneHu. JlecTBus ¢ apuMeTHIeCKUMHU
. KOPHSIMH HaTypaJbHON CTETIEHU

3 YpaBHEHHs 1 HEPABEHCTBA

31 ensie u apoOHO-panMoHanbHBIE ypaBHEHHs. CHUCTEeMBI U COBOKYIHOCTH
. ypaBHEHUH

1s [lenpie u ApoOHO-pallMOHANBHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemienue TekCTOBBIX 33724

4 YucnoBble OCTIEI0BATEIHbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aIaHUs TTOCIIEA0BATEILHOCTEN

42 ApudmeTrndeckas © reoMmerpuueckas nporpeccun. DopMmyna  CIOXKHBIX

MPOLIEHTOB



DyHKIUU
@yHk1Ms, cnocoOsl 3aaanust GyHkuuu. ['padux pynknuu. O6macTh onpeaeneHus

U MHOXecTBO 3HaueHMd  Qynkuuu. Hymu  ¢ynkumun.  IIpomexyTku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl H
MUHUMYMbI (QyHkuuu. HaunOonbliee M HavMeHblllee 3Hau€HHWE (YHKIMM Ha
POMEXKYTKE

6 Koopaunats! Ha IPsIMOM U INIOCKOCTH

6.1 Koopaunatnas npsmas

6.2 JlekapTOBBI KOOPIMHATHI HAa TUIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GuUrypsl 1 UX cBOMCTBa

7.2 TpeyroapHUK

7.3 MHOroyrojapsHUKN

7.4 OKpy’KHOCTb U KpyT

7.5 N3MepeHne reoMeTpuueCKUX BEJIMUUH

7.6 BexTops! Ha IIIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'pacsr
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