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INOACHUTEJIBHASA 3AIINCKA

'eomeTpust kak OOWH M3 OCHOBHBIX PAa3JEJIOB IIKOJbHOM MAaTEMAaTHKH,
MMEIOIIUN CBOEH I1eNIbl0 00€CTeunuTh U3YyYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWM W B3aMMHOE  pACIOJOKEHUE, ONHUPAECTCS Ha  JIOTHYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEHHOCTh M3ydYeHUs reOMETpUH Ha YPOBHE OCHOBHOI'O
o01miero 0opazoBaHus 3aKIOYACTCS B TOM, YTO OOyYaOIIUICS YUYUTCS IPOBOIUTH
JIOKa3aTEJIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKa3bIBATh
WCTUHHBIC YTBEPXKIACHUS W CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MHPOBOIAUTH
pacCcyXIeHusT «OT IPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IIPU3HAKOB,
dbopMyIHpOBaTh OOPATHBIE YTBEPKICHUSI.

Btopoil uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA IPU PEUIEHWM KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3a]1ad,
BCTPEYAIOIIMXCS B peanbHOM Ku3HH. OOydaroIMiics JOJDKEH Hay4HUThCS
OTIPEJICINTh TEOMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIM YEPTEX WIH
PUCYHOK, HANTH TUIOMIAb 3€MEJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabeys win TpeOdyeMmble pa3Mephbl rapaxa ajis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYHUCIUTEIBHAS JIMHUSA B MU3yYEHUU T'€OMETPUM.
[Ipu pemieHuun 3aia4 MPaKTUYECKOTO XapakTepa OOyYarolIUCs YUYHUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIM pEeajbHbIX JKA3HEHHBIX CHUTyallWil, MPOBOAUTH
BBIYMCJIEHUS U OLICHUBATh aJIEKBATHOCTD MOJYYEHHOTO pPE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU Y4YEOHBIMH
peIMEeTaMH, MOTUBUPOBATh MCIOIB30BAaTh OMPENCIECHUS TEOMETPUICCKUX PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYYEHHBIX YMEHHUU B (PU3UKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpuueckne COOTHOLICHUs», «Meroa koopauHat» u  «Teopema
[Tudaropar.

VYuebusiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Ieiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel U UX CBOMCTBa», «M3mepenue
F€OMETPUYECKAX  BEIWYUH», «JlekapTOBBI KOOpPAMHATBI HAa  IJIOCKOCTHY,
«Bektopsi», «JIBmkenus miockoctny, «IIpeodpazoBanus momo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcsi 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Hejeno), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHaTHA reoMeTpun. Touka, mpsiMast, OTpe30K, Jyd. YToa. Buasl
yriioB. BeprtukanbHble u cMmexHble yribl. buccekrpuca yrma. Jlomanas,
MHOTI'OYTOJIbHUK. [lapanienbHOCTh U NEPIIEHAUKYIIIPHOCTD IIPSAMBIX.

Cummerpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBKO LHUPKYJIS WU JIMHEWKH. TpeyrojpHUK.
BricoTa, Mennana, GuccekTpuca, iX CBOMCTBA.

PaBHOOEApEeHHBIN M PAaBHOCTOPOHHMI  TpeyrojdpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ TPU3HAKK pPaBHOOEIPEHHOrO0 TpeyroibHUukKa. lIpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBOICTBa ¥ MPU3HAKU NMAPAIIIENBHBIX NPsIMbIX. CyMMa YTJI0B TPEYTOJIbHHUKA.
BuenrHue yriel TpeyroyJbHUKA.

[IpssMOyrosibHbIA  TpPEyroiabHUK. (CBONCTBO MEIHWAHBI MPSMOYTOJIBLHOIO
TPEyroJIbHUKa,  IPOBEAEHHOM K  rumnoreHyse.  lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibLIeM yriie ¥ OOJblIe CTOpOHE TPEeyroJbHHUKA.
IlepnieHAUKYJISp U HAKIIOHHAS.

I'eomerpruueckoe Mecto TOYeK. buccexkrpuca yrima U CEpeAUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XOopAa M JuaMeTp, HUX CBOWcTBa. BzaumHoe
PacCIIONIOKEHUE OKPYKHOCTH U mpsiMoil. KacaTenpHas u cexymiasi K OKpYyHOCTH.
OKpyXHOCTb, BIOHMCaHHas B yroj. BnucaHHas W ONHMCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YetpipéxyronpHuku. llapamienorpamm, ero npu3Haku U cBOMcCTBa. YacTHble
cllydad TapajuieJorpaMMoB (MPSMOYTOJBHUK, POMO, KBaapaT), UX MpPHU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBA U IPHU3HAKU.
[IpsimoyroJibHas Tpaneuus.

Meron ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema Paneca n
TEOpeMa O IPOMOPLMOHAIBHBIX OTPE3KAX.

Cpennue JIMHAK TPEYTOJIbHUKA U Tpanenuy. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHUKOB, Koddduiuent mnoxodus. I[lpusnaku nomoOus
TpeyroiabHUKOB. [I[pumeHeHne mogo0us Mpu pereHnH MPaKTHIECKUX 3a/ad.



CpoiicTBa momanaeit reomerpuueckux ¢uryp. Dopmynbl s MUIIOMIAAA
TpPEYroJibHUKa, NapajienorpaMma, pomoa u Tpaneuuu. OTHOLIEHUE IIoIanei
Nno100HBIX QUryp.

Brruncnenve miomaaend TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemnieHuu
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNpsIMOYTOJILHOTO TPEYTroJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTOHOMETpUUYECKHE (OYHKIIUH
yriioB B 30, 45 u 60°.

BrniucanHble ¥ UEHTPAIBbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOM U XOpIOH.
Yrael  Mexay ~XOopJAaMu MU CEKyIIMMHU. BrnucanHele W OIKMCAaHHBIC
YeThIPEXYTOJbHUKHU. B3auMHOe pacnosoxeHue IByX OKpyxHocter. Kacanue

okpyx)HocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOpMYIIBI MPUBEACHUS.

Pemienne TtpeyrosbHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB.
Pemienrie npakTHYECKUMX 3a/ad C MCIHOJIB30BAHHEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoousi. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BEIECHHM OTPE3KOB XOpPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KACaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpa, COHAIpaBiICHHbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HANPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpaMu. Pa3noskeHue BEKTOopa IO ABYM
HEKOJUTMHEeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MpPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PABHEHUS NMPAMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEU M NMpsAMBIX. MeTos KOOpAMHAT U €ro
MIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKHK. JlnuHa  OKpyXHOCTH. ['pamycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHWE JUIMH Iyr OKpyKHocTed. Ilmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKeHUsl TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (djeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus» XapaKkTepu3yrTCS:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MPOSIBJICHUEM HHTEPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHbIM  OTHOLIEHHEM K  JIOCTHXKEHUSM  POCCUUCKHUX
MAaTEMaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIBbI, K HMCIIOJb30BAHUIO 3TUX
JIOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH I'pakKJaHWHA U peau3allii €ro
npaB, MPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKUHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJAHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C IMPAKTUYECKUM IPUMEHEHUEM JOCTMIKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B I€ITEIBHOCTH YUEHOTO;

3) TpyAoOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3aJad
MAaTE€MaTU4YECKOW HAIIPAaBJIECHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHMHM BCEM JKM3HU MJIsl yCHEIHOM NpodeccruoHaIbHOM
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUYATBHON TPACKTOPHUH 00Pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXICHWU, YMEHUIO BUICThH
MAaTeMaTH4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTAlME B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSI YETIOBEKA, MPUPOJILI U
oOmIecTBa, MOHMMAaHUEM MATEMAaTUYECKONM HAayKH Kak cQepbl YeI0BEUYECKOU
JIEATEIIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMATHYECKOM KYJBTYPOM KAaK CPEICTBOM
[IO3HAHUS MHPA, OBJIAJECHHEM MPOCTEUIIMMH HABBIKAMHM HCCIIEIOBATEIbCKOU
JIEATEIBbHOCTH;



6) ¢usmyeckoe BocnuTanme, (GpopmMHupoBaHHEe KYJbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJy4ymsi:

IOTOBHOCTBIO IIPHUMCHATH MATCMATHUUYCCKUC 3HAHWA B HHTCPECAX CBOCTO
3I0pPOBBsl, BEICHHUS  3J0pPOBOrO  o00pa3a JKM3HM  (370pOBOE  TUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryspHas Qu3nyeckKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHGHTaHHCﬁ Ha IIPUMCHCHUC MATCMATHYCCKUX 3HAHUU AJI pCIICHUA 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH Cpenbl, IUIAaHUPOBAHUS TOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAOIIEH Cpenbl, OCO3HAHHEM
rJI00ATBHOTO XapaKTepa KOJIOTUUECKHUX MPOOJIeM U MyTeH UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMIMMCS YCJIOBUAM COIMAJIBLHOM M NMPHPOIHON
cpeabl:

TOTOBHOCTBHO K I[CﬁCTBHSIM B YCJIOBHAX HCOHpCI[CJ'IéHHOCTI/I, ITOBBIIIICHU KO
YPOBH:A CBOEH KOMIICTEHTHOCTH qcpe3 MPAKTUICCKYI0 ACATCIIbHOCTb, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIICTEHIIUU U3 OTBITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(bOpMy.]'II/IpOBaTI) nacu, NMMOHATHA, TUIIOTE3bI 06 O6T>€KTaX U SABJICHUAX, B TOM YHUCJIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUS U JACUCTBUS, (OPMYIHPOBATH M OIEHUBATH PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

ba3oBble JJoruueckue AeMcTBUS:

e BBIBJISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHUYECKHUX
OOBEKTOB, TOHSTHH, OTHOIICHUH MEXIy TMOHITUSAMH, (OPMYIUPOBATH
ONpENCIICHUs]  TOHSATUM, YCTaHABIMBATh  CYIIECTBEHHBI  IMPU3HAK
KJIacCHU(PHUKAIIMN, OCHOBAaHUS Il OOOOIIEHUS M CpPaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (opMynaupoBaTh U  NIPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpAUTEIbHbIE M OTpHUIIATENIbHbIC, C€AMHUYHBIC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpedrsi B (akTaxX, [aHHBIX, HAOMIOJCHUSIX U YTBEPXKICHUSAX,
npeaiaraTh KPUTEPUHU JUTsI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHU, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3buparh 0Ka3aTeabCTBA MAaTEMATHUECKUX YTBEPXKIACHHUU (TPSMBIC U OT
MPOTHUBHOTO), TPOBOIAUTH CAMOCTOSTEIHLHO HECIOXKHBIE JI0KAa3aTeIhCTBA
MaTeMaTU4eCcKux (haKTOB, BBICTpAaWBaTh aPTYMEHTAIUI0, TMPUBOJIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3adauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUSA, BBHIOMPATh HanWOoJiee TOIXOMANUH C y4ETOM
CaMOCTOSATEIHLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
(GopMyIMpOBaTH BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpEUUE, NpodieMy,
CaMOCTOSITENIFHO ~YCTaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHPOBATH
TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MTO3ULIUIO, MHEHHUE;

OPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECJIOXHBIN
IKCMIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKIY COOOM;
CaMOCTOATENHHO (POPMYyIHUPOBATH 00OOIIEHNS U BBIBOJBI MO pe3yjbTaTaM
NPOBENEHHOIO HAOJIOICHUsI, HUCCIIEIOBAHUS, OILIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOLIECCa, a TAaKKe BBIIBUTATDH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JUUISl pELICHUS 3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHNUS;

BbIOMpaTh (opMy MpeACTaBiIeHUS HHPOPMAUMU M WUIIOCTPUPOBATH
pemiaeMble 3aJauyd CXeMaMH, JAWarpaMMaMid, HWHOM Tpadukodl u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM [0 KPUTEPUSIM, MPEAJI0KEHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHbIEC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHSA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOILIEHHUS, SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4¥, KOMMEHTHUPOBATh TIOJYyUYEHHBINA PE3yJIbTaT;

B X0JIe OOCYKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOM TEMBI,
npo0IeMBbI, PENIaeMoi 3a/1aud, BHICKA3bIBaTh UJCH, HAICIICHHBIE HA TIOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXKICHUS C CYXXICHUSMU JPYTUX
YYaCTHUKOB JMajora, OOHApY>KHWBaTh Pa3IMYUE W CXOJCTBO IO3WIIUH, B
KOPpeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPENCTAaBIATh  PE3YNbTaThl  PEIICHUS 3a/1a4m, IKCIIEPUMEHTA,
WCCJIeIOBAHUSI, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (hOpMAaT BHICTYIUIICHUS
C y4€TOM 3a7a4 IPE3eHTAUN U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIY ATbHON
paboThI PHU pPeIIeHNH YICOHBIX MATEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1[€1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOH paboOThI, pachpeneisTh BUAB pabOT, JTOroBapUBaThCH,
00Cy>KJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOCH;

y4acTBOBaTh B TPYyHNHoBbIX ¢dopmax paboTel (0OCyXkIaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBAThH CBOW JEHUCTBHS C JAPYTUMH WICHAMH KOMAaHJIBI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMN MPOAYKT MO KPUTEPHUSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBUA

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIAITH IUIaH, QJITOPUTM PELIEHUs 3a7aud (WIN €ro
4acTbh), BBIOMpPATh CHOCOO pelIeHHs C y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBaTh U KOPPEKTUPOBATh
BapUaHTHI PEHIEHUI ¢ Y4ETOM HOBOM MH(MOpPMALIIH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATA JICSITEIbHOCTH MOCTABICHHOM LN U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHKECHHS eI,
HAXOJUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kjacce OOyYarOIIMHCA MOMYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TIe€OMETpPHUUYECKHE (DUTYpBI, OMNPEAENHsITh UX
B3aMMHOE€ pPAacCIOJIOKEHHE, H300pakaTb TI'€OMETpUYECKHUe (UTYphI, BBIOJIHATH
YepTeKU MO YCIOBUIO 3a1ayd. W3MepsaTh JUHEHHBIE W YIJIOBBIE BEJIMYHHBI.
PemaTe 3a1auu Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH TPEIMETOB B
peaNbHOW >KM3HHU, pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Pa3nmnuarh pasmepsl 3THX
O0O0BEKTOB 0 MOPSAKY BETUUHUHBI.

CTpouTh UepTEXH K TEOMETPUUECKUM 3a]1a4aM.

[lonp30BaThCs TPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BAThH
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIBbHUKOB MTPU PELICHUU 3a/1a4.

[IpoBOIUTE JOTrMYECKUE PACCYKIAEHUS C MCIHOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonb3oBaThCs NpHU3HAKAMHM PABEHCTBA MPSIMOYTOJIbHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PEIIEHNN T€OMETPUYECKUX 3aaY.

Omnpenenars napajuieabHOCTb MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pazyeT
¢ HUMU cekymas. OnpenensaTh MapayieNbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHAM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

Pemrats 3a7aun Ha KiieTyaToi Oymare.

[TpoBOAMTH BBIYMCIEHHS M HAXOAMTh YUCIOBbIE U OYyKBEHHbIE 3HAYCHUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C UCIIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB W MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
NIEPECEUCHUH JABYX MapajUIeNIbHBIX MpPSAMBIX CeKylled. Pemars mnpakTuueckue
3aJ1a4v Ha HaXOXJICHHE YIJIOB.

Bianerb NMOHATHEM TEOMETPHUYECKOTO MECTa TOYEK. YMETh OINPENesaTh
OHMCCEKTPUCY yIJla U CEpEIUHHBIN NEPIEHIUKYISAP K OTPE3KY KaK F€OMETPUUYECKUE
MeCTa TOYEK.

DopMyJIMpOBaTh OMNPEIEICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JAHAMETPa
OKPYHOCTH, TOJIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOMCTBA MpHU
peleHny 3aaad.

Branete NMOHATHEM OINKMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ wueHTp. [lomb3oBarbes gakTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCA B OOHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
MIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOUKE.

BraneTs moHATHEM KacaTeIbHOM K OKPYXHOCTH, IOJIb30BaThCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMH, TTIOHUMATh
WX MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUSI C TIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 Kkiacce OOydYarONIMICS TONYYHUT CIEAYIOIIHE
MPEeIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJbl UYETBHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsATh CBOMCTBA TOYKM TEPECEUCHMs] MEJIMaH TPEyrojbHUKa (LEHTpa
Macc) B pPEILICeHUH 3a/1ay.

Bnaners noHsiTueM cpefHed JIMHUM TPEYTrOJbHUKA U Tpaneluu, NPUMEHSTh
MX CBOMCTBAa MpU pEUICHUU TeoMeTpuYecKux 3anad. [lomb3oBaThcs Teopemoil
daneca U TEOPEMOI1 O MPOMOPIUOHATBHBIX OTPE3KAX, IPUMEHATD UX JJIs1 PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh pU3HAKKU MTOJ00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/1ay.

[Tonb3oBaTecst Teopemoit [ludaropa npns pemieHUs TEOMETPUYECKUX H
npakTuyeckux 3aaad. CTpouTh MaTeMaTHYECKyH0 MOJENb B IPAKTUYECKUX
3a/1auyax, CaMOCTOSITENILHO JeIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JAJIUHBI.

Brnanerp NOHATUAMM CHHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [10ap30BaThCAd ATUMU MOHATUAMU 11 PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnarh (pazauyHbIMU cIOCOOAMHM) TUJIOIIA/Ib TPEYTObHUKA U TUIOIIAIN
MHOTOYTONBHBIX  Guryp (MONb3ysCh, TAE HEOOXOAUMO, KaIbKYJISITOPOM).
[IpuMEHATh OTYyUYEHHbIE YMEHHUS B TPAKTUUECKUX 3a/1a4ax.

Bnanets NOHATHSMU BIHMCAHHOTO W IIEHTPAJIBHOTO yria, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YTiaX, yIriax MEXAY XopJAaMu (CEKYLUIMMU) U YIJIe MEXIY
KacaTeJIbHOM M XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branerb MOHATHEM OINKCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATH CBOMCTBA
OMKMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh MOyYEHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHUECKHUE
MOJIENH ISl 3a/1a4 pEeaIbHOW KU3HU U MTPOBOAUTH COOTBETCTBYIOIIME BHIUUCIICHHUS
C TpPUMEHEHUEM TMOJ00US W TPUTOHOMETPHUH (MOJB3YSACh, TJI€ HEOOXOIUMO,
KaJIBKYJISITOPOM).

K xoHuy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOMYYUT CIIEIYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIMH OCTPHIX YIJOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJIBHOIO TPEYTrOoJNbHUKA («pEIIeHUe



MPSIMOYTOJIBHBIX TPEYTOIHLHUKOBY). HaxoauTh (¢ MOMOIIbIO KaabKyJIsSTOPa) AJIUHBI
U YTJIbI JUTIsl HETAOJMYHBIX 3HAYEHUH.

[Tonws3oBaThecs GpopMyiaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUISI HAXOXKJACHUA COOTHOLICHHM MEXIAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKACHUS Pa3INYHbIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEIICHUE TPEYrOJbHUKOBY»), MPUMEHATh HUX TMpHU
PELICHUN TEOMETPUUECKHX 3a]1a4.

Brnagets moHsTHSMH — npeoOpa3oBaHMs  TOJOOMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HbIX Quryp. Iloap30BaTbes cBOMCTBAMU MOA00US TPOU3BOJIBHBIX
buryp, ymeTb BBIYUCIATH JUIMHBI M HAXOJUTh YIJbl Yy MOJO0OHBIX (Uryp.
[IpuMeHSATH CBOWMCTBA MOMOOMS B IPAKTHYCCKHX 3ajadaX. YMETh HPHBOAUTH
MPUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCsA TEOPEMAMU O MPOU3BEAECHUN OTPE3KOB XOpJ, O MPOU3BEAECHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tomp30BaTHCS BEKTOpAMH, MOHUMATh WX TC€OMETPUUYCCKUN U (PU3NUECKHIA
CMBICII, TIPUMEHSATh HUX B PEUICHUU TEOMETPUYECKUX W (PU3MYECKUX 3ajad.
[IpuMEHATH CKAJISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS JIJIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, MPHUMEHSTH €ro B
PELICHUU T€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnanerp MOHATUSMU MPaBUWIBHOTO MHOTOYTOJbHUKA, JIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PAaJMAHHOW MEpHI yIJId, YMETh BBIYHUCIATH ILIOMIA]b
Kpyra u ero yacreul. [[puMeHsITh moJTydeHHbIE YMEHHS B MPAKTUYECKHUX 3a]1a4ax.

Haxomute ocu (wim TEHTPHI) cUMMETpur (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTENIIUX CIydasix.

[IpyMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHUE
MOJIENN IS 3a7a4 PEATbHOM KU3HU U NMIPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TPUMEHEHHEM TMOM00UsI W TPUTOHOMETPHUECKUX (DYHKIMI (MOIB3YSACh, TIE
HEO0O0XO0IUMO, KAIBKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnsl | IlpakTHueckue (upp )
NMporpamMmbl Bcero o0pa3oBaTtejibHbIE
e padoThbI padoThI
pecypchbl
[Ipocreiiniue reomerpuueckue GUrypsl u
1 1/1)1(3 cBoiictBa. 3me epHI/Ie reOMj; I/I}:II;CKI/IX 14 bubmmorexa TIOK
' P P https://m.edsoo.ru/7f415¢e2¢
BEJIMYMH
but6mmoreka [{OK
2 Tpeyrobimiu 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble npsMble, CyMMa YIJIOB 14 1 bubnuotexa [JOK
TpEYyrojbHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomeTpruueckue 14 | bubnmoreka [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
5 [ToBTOpeHME, 0000IIIEHNE 3HAHHI 4 1 hitps://m.cdsoo.rw/ 7841 5e2¢
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoabnubie | TlpakTuueckn (upp )
NMporpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThbI e padoThbI
pecypcsbl
N bu6nmoreka [IOK
! HeTBIpEXyrobHUKH 12 1 https://m.edsoo.ru/7f417¢18
Teopema darneca u Teopema o
2 MIPOMOPIMOHANIBHBIX OTPE3KaX, MOJ00HBIE 15 1 bubmmorexa [TOK
poriopl p » TIOX https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomane. Haxoxaenue miomanein
3 Tpe rOJfLHHKOB u ffmoro ronLHHLIX ¢ur 14 1 bubmmorexa TIOK
pey y P https://m.edsoo.ru/7f417¢18
[Tnomanu mogoOHBIX huryp
4 Teopema [Iudaropa n nayana 10 | bubnnorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKpY)KHOCTH. Brincanusle u
5 OIHMCaHHBIE YETHIPEXYTOJIbHUKH. 13 ] bubnnorexa [JOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmoreka [{OK
m i 4 I
6 OBTOpeHHE, 0000MICHKE SHaHH i https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P Konrtpoabnsie | Ipakruueckue (ucpp )
NMPOrpamMMbl Bcero oOpa3oBaTte/ibHbIE
padoThbI padoThbI
pecypchl
| Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
cHuHycOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6pa3zoBanue nonodbus. Merpuyeckue 10 | bubnuorexa LIOK
COOTHOLLEHUS B OKPYIKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [JOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexkapTOBBI KOOPAUHATHI Ha MIOCKOCTH 9 1 bubmorexa TIOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JTMHA
5 OKPY’KHOCTH M IUIONIa/1b Kpyra 8 Bubmmorexa [JOK
py Hl 'Hu pyra. https://m.edsoo.ru/7f41al2¢
Brruucnenue mnomanei
bu6mmoreka [IOK
6 6
JBHOKEHIS TIA0CKOCTH https://m.edsoo.ru/7f41al2c
. [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS 7 5 bu6mmoreka [IOK
3HaAHUU https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Kontpoasnbie | IlpakTudecku
Bcero u3ydyeHusi | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypcsbl
| [Ipocreiimne reomeTpuyeckme 1 bubnuorexa [JOK
00BEKTHI https://m.edsoo.ru/8866b724
2 MHOroyrojapHUK, JOMaHas 1 Bubmmorexa [JOK
Y ’ https://m.edso0.ru/8866¢cbba
3 CMexHbIE U BEPTUKAIIbHBIE YTJIbI 1 Bubmmorexa [JOK
P y https://m.eds00.ru/8866¢5¢0
4 CMexHbIE U BEPTUKAIbHBIE YTJIbI 1 Bubmmorexa I[JOK
p M https://m.edsoo.ru/8866¢7be
5 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIE U BEpTUKAJIbHbBIC YIJIbI 1
7 CMexHbIE U BEpTUKAJIbHBIC YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEWHBIX U YIVIOBBIX
9 BEJINYUH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB
N3mepeHue JIMHEWHBIX U YIJIOBBIX
bu6mmoreka [IOK
10 BEJIMYMH, BBIUYUCIICHUE OTPE3KOB U 1

yTJIOB

https://m.edso00.ru/8866¢3ea




11

N3mepeHue JIMHEWHBIX U YIJIOBBIX
BEJIMYUH, BBIYUCIICHUE OTPE3KOB U
YTJIOB

12

H3mepenne TMHENHBIX U YTIOBBIX
BEJINYMH, BBIYUCIIEHUE OTPE3KOB U
YIJIOB

13

[Tepumetp u mnomans Guryp,
COCTaBIICHHBIX U3
IPSIMOYTOJILHUKOB

14

[lepumerp u mnomans Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJILHUKOB

15

[TonsiTHE O paBHBIX TPEYTrOJbBHUKAX
1 ICPBUYHBIC ITPCACTABJICHUA O
paBHBIX PuUTrypax

bu6mmoreka [{OK
https://m.eds00.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYTOJIBHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPEYTOJIBHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866d34e

18

Tpu npuzHaka paBeHCTBa
TPEYTroJIbHUKOB

but6mmoreka [JOK
https://m.edso0.ru/8866e01e

19

Tpu npusHaka paBeHCTBa
TPEYTroJIbHUKOB

20

Tpu npu3Haka paBeHCTBa
TPEYTOJIBHUKOB

21

Tpu npu3Haka paBeHCTBa
TPEYTOJIBHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866e88¢

22

[Ipu3naku paBeHCTBa




IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Ipu3Haku paBeHCTBa

23
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
CBOIiCTBO MeIHaHbI
24 IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA Bubnmorexa [IOK
p y N pey ’ https://m.eds00.ru/8866e9ec
IPOBENEHHON K TUIIOTEHY3€
CBOMCTBO MeIUaHBI
25 MPAMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3€
%6 PaBHoGenpeHHbBIE U bubnuoreka LIOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuorexa LIOK
paBHOOEPEHHOTO TPEYTOJILHUKA https://m.edso0o.ru/8866d880
73 [Ipu3Haku u cBOMCTBA bu6nuoreka LIOK
pPaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuorexa [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepagenctBa B reomerpun
31 HepaseHctBa B reomerpun bubmmorexa [JOK
p P https://m.edsoo.ru/8866e3a2
32 HepagenctBa B reomerpun
33 HepasenctBa B reomerpun
14 [IpssMOYyTONIBHBIN TPEYTOIBHUK C bu6nuoreka LIOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOyTOBHBIN TPEYTOJIBHUK C
yriioM B 30°
36 CocrositennbHast paboTa 1o TeMe Bbubaunoreka ITOK




"TpeyronbHUKH"

https://m.edsoo.ru/8866ecbc

37

[TapannensHble IpsMBIE, UX
CBOMCTBA

but6mmoreka [JOK
https://m.edsoo.ru/8866ef64

38

[TaTeiit noctynar EBkinna

39

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OOAHOCTOPOHHUCE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUU
MapaJUIeIIbHBIX IPAMBIX CEKyLIeH

bu6mmoreka [{OK
https://m.eds00.ru/88661086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUCE YTIJIBI,
o0Opa3oBaHHbIE MPU EPECCUECHUU
MapajuIeIbHbIX MPSMBIX CEKYIEeH

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YTIJIBI,
oOpa3oBaHHbIE MPU IEPECEUEHUU
MapaJuICIbHBIX MPSMBIX CEKYILEH

42

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OOIHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU EPECEUEHUU
HapaJyIeIbHBIX IPSAMBIX CEKYILEH

43

Haxpect nexamue,
COOTBETCTBCHHEIC U
OJHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbBIC MPU IEPECCUCHHUH

bu6moreka [JOK
https://m.eds00.1u/886613b0




NapaJuIeIbHBIX MPSMBIX CEKYILEH

[Ipu3Hak nmapaaienbHOCTH MPSIMBIX
yepe3 paBEHCTBO PACCTOSHUM OT

44
TOYEK OJTHOM IIPSIMOM 10 BTOPOU
psAMOI
[Tpu3Hak napamieIbHOCTH IPSMBIX
45 Yyepes paBEeHCTBO PACCTOSHUMN OT
TOYEK OJHOW MPSIMOU JI0 BTOPOM
IPsAMOI
46 CyMMa yIJIOB TPEYTroIbHUKA bubmmorexa TIOK
y y pey https://m.eds00.ru/88661630
47 CyMMa yIJIOB TPEYTroOJIbHUKA bubmmorexa TIOK
y y pey https://m.edsoo.ru/8866f8ba
48 Buemnue yriael TpeyrojibHUKa bubmmorexa TIOK
y pey https://m.edsoo.ru/8866fas5e
49 Bremnue yrisl TpeyrojibHUKa
TecroBas pabota mo Teme
50 "[TapayienbHble OIPsIMEBIE, CYMMa bubmmorexa TIOK
P p W y https://m.eds00.1ru/8866fc6e
YIJIOB TPEYrOJIbHUKA
51 OKpyXHOCTb, XOPJIbl U TUAMETP, UX bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenrHas x okpy>KHOCTH bubmmorexa TIOK
Py https://m.eds00.ru/88670e9a
53 OKpY’>XKHOCTb, BIIUCAHHAS B YTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B YTOJI
55 [Tonstue o 'MT, npumeHeHue B bu6mmoreka [JOK
3a/1auyax https://m.eds00.1u/8867013¢e
56 [Tonsitue o 'MT, npumenenue B bubmuorexa [JOK




3agadax

https://m.eds00.ru/88670508

buccekrpuca u cepeIMHHBIN

57 MEPIEHIUKYIIAP KaK
TFE€OMETPUUYECKHUE MECTA TOUEK
53 OKpY’>KHOCTb, ONMCaHHAsI OKOJIO bubnuorexa [JOK
TPEYyroJbHUKA https://m.edsoo.ru/88670a62
59 OKpyY>KHOCTb, OTIMCAHHAs OKOJIO
TPEeyrojbHHUKa
60 OKpyXHOCTb, BIIMICAaHHAs B bu6mmoreka [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpyXHOCTb, BIMCaHHAas B
TPEYTOJIbHUK
2 [Ipocreiiue 3anaun Ha bu6nuoreka IIOK
IIOCTPOECHUE https://m.edsoo.ru/88671188
63 [Ipocreitne 3amaun Ha bubnuorexa [JOK
MOCTPOCHUE https://m.edsoo0.ru/886712d2
[IpakTuueckas pabora no Teme
64 "OKpY>KHOCTb U KpyT bubmmorexa OK
24 PyT- " https://m.eds00.1u/88671462
I'eomeTpuueckue nocTpoeHus
[ToBTOpenue u 0600IIEHNE 3HAHUI
65 OCHOBHBIX TTOHSITUH U METOJIOB bubmorexa [OK
A https://m.eds00.n/886715b6
Kypca 7 Kkiacca
bubmmoreka [JOK
66 I'onoBast koHTpOIBHAS paboTa
AOBA KOHTPOIbHA pabot https://m.edsoo.ru/886716ec
[ToBTOpenue u 0600IIEHNE 3HAHUI
67 OCHOBHBIX TTOHSITHUH U METOJIOB

Kypca 7 Kkiacca




68

[ToBTOpeHuUe u 06001IeHNE 3HAHUI
OCHOBHBIX IOHATHH U MCTOO0B
Kypca 7 kiiacca

bu6mmoreka [JOK
https://m.eds00.1ru/886719bc

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uupposkie
Tema ypoka Konrtpoasnbie | IlpakTudecku
n/n Bceero u3ydeHus | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypchl
| [Tapamenorpamm, ero Nnpu3HaKku U 1 bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero npu3HaKku 1 i bubnuorexa LIOK
CBOICTBA https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero npusHaku u 1 bubnuoreka LIOK
CBOICTBA https://m.edsoo0.ru/88671ca0
YacTHble ciydau napauieorpaMMoB
4 (mpsimo FOJIzHI/IK (I))M6 KBa, paT) ux 1 Bubmmorera [JOK
pvoy Ny P ’ AP https://m.edsoo.ru/88671dea
MPU3HAKHU U CBOMCTBA
bu6mmoreka [JOK
B 1 1
> BOAHAs KOHTPOALHA] padoTa https://m.edso0.ru/88671{20
YacTHble ciydau napauieorpaMMoB
6 (mpsimo FOJIzHI/IK (I))M6 KBa, paT) ux 1 bubmorexa [TOK
pAMOY L POMD, KBapat), https://m.eds00.1u/8867209¢
MPU3HAKHU U CBOMCTBA
bu6mmoreka [JOK
T 1
7 patietit https://m.edsoo.1u/88672358
g PaBHOOOKAs ¥ IPSMOYTOJIbHAS | bu6nuorexa IIOK
Tpaneuuu https://m.edsoo0.ru/8867252¢
9 PaBHOOOKAS M IPSIMOYTOTbHAS | bu6numoreka IIOK
Tpaneuuu https://m.eds00.1ru/88672858
bu6nuoreka [JOK
10 Meroa yaBoeHUs: MEIUaHbI 1 nommotexa L

https://m.edso00.ru/88672b14




bubmmoreka [JOK

11
Hentpanbras cumverpus https://m.eds00.ru/88672b14
12 [IpakTuyeckas pabora 1o Teme bubnuoreka LIOK
"YeTplpEXyroabHUKN" https://m.edsoo.ru/88672c9a
13 Teopema daneca u reopema o bubnuorexa LIOK
MPOINOPLUUOHAIIBHBIX OTPE3Kax https://m.edso0o.ru/8867337a
14 Cpenusisg TUHUS TPEYTOJILHUKA bubmorexa TIOK
pel pey https://m.edso0o0.ru/88672e0c¢c
15 Cpenusist TUHUS TPEYTOJILHUKA bubmorexa TIOK
pel pey https://m.edsoo.ru/8867238
16 Tpamnenus, €€ cpequsist TUHAS buGmorexa ITOK
paieius, ¢e cpel https://m.eds00.ru/88672358
17 Tpanenus, e€ cpeaHsIss TUHAS bubmorexa TIOK
Parieius, ¢¢ cpel https://m.eds00.ru/88673064
18 ITponoprioHaIbHBIE OTPE3KU bubmorexa TIOK
p ph p https://m.edso0.ru/88673794
19 IIpomopuuoHanbHbIe OTPE3KU bu6morexa TIOK
P pH P https://m.eds00.ru/88673794
bu6mmoreka [JOK
2
0 Hentp macce B TpeyronbHike https://m.edsoo.ru/886738fc
bu6moreka [JOK
21 I1
O706HEIE TPEYTONHHKH https://m.eds00.1ru/88673a78
” Tpu npuznaka mogoodus bubnuorexa LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/88673bae
” Tpu npuzHaka nopoodus bu6nuoreka LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npusHaka moaoous bubnuorexa [JOK

TPECYTroJIbHUKOB

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




Tpu npuzHaka nmogoodus

25
TPEYTrOJIbHUKOB
2% [Ipumenenue mogooust MPU pelIeHUH
MPaKTUYECKUX 3a/1a4
7 CamocTosTenbHas paboTa 1o Teme bubnuorexa [JOK
"ITogoOHbIE TPEYTOJLHUKH" https://m.edsoo.ru/8867445a
)8 CsolicTBa miomaaeu bub6moreka [JOK
T€OMETPUUYECKHUX (HUTYp https://m.edsoo.ru/886745fe
29 ®opMyJibl Ui 10N bubnuoreka LIOK
TPEYrOoJbHUKA, TapaJljIeIorpaMma https://m.edsoo.ru/88674860
30 DopMyIbl IS IUIOIIAAN bubnuorexa LIOK
TPEYroJbHHUKA, TapajijIeIorpaMma https://m.edsoo.ru/88674a22
31 @opMyIIbl 1S TUIOLIAAN bu6nuoreka IIOK
TpeyroabHHUKa, 1apajjearorpaMma https://m.edsoo.ru/88674a22
1 @opMyabl 11 TUIOLIAAN bubnuorexa [JOK
TPEYTroJbHUKA, TapajliieiorpaMma https://m.eds00.ru/88675288
13 DopMyIIBI TS TUTOIIAAN bu6moreka [JOK
TPEYroJbHUKA, NTapajljieiorpaMma https://m.eds00.ru/8867542¢
34 Brrancnenue mionmaaeit CIoKHBIX bubmuoreka [JOK
buryp https://m.edsoo0.ru/88674¢78
15 [Tnomanu puryp Ha KiIeT4aToit bu6nuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau nonobHbIX hUryp
37 [Tnomaau nogoO6HBIX GUTyp
18 3amaun ¢ IPaKTUIECKUM bu6nmoreka [{JOK
COZIEp)KAHUEM https://m.edsoo.ru/88675558
39 3aiauu ¢ IPaKTUYECKUM bu6mmoreka [JOK




COJIEpKaHUEM https://m.eds00.ru/88675684
40 Pemenue 3aau ¢ moMons0 MeTo1a bubmuorexa [JOK
BCIIOMOTaTEJILHOM IIOIIAaaU https://m.edso0.ru/88674190
A1 CamocTosTenbHas paboTa 1o Teme bubnuorexa [JOK
"TTnomans" https://m.eds00.ru/8867579¢
, bubnuorexa [JOK
42 T I1
copema [uparopa u & npumenenne https://m.eds00.ru/88675918
N but6mmoreka [JOK
43 T I1
copema [uaropa u & npumenerie https://m.eds00.ru/88675918
bu6mmoreka [JOK
44 Teopema Iludaropa u e€ npumeHeHne
P (arop p https://m.edsoo.ru/88675abe
45 Teopema [Iudaropa u e€ npumeneHue
46 Teopema [Tudaropa u e€ npuMeHeHne
OrnpezesieHne TPUTOHOMETPUIECKUX
HKIUA OCTPOTO yTIJia
47 SYHMO FOJ'II)HI())FO Tye TOJIbHUKA bubnmorexa [JOK
pAMOY pey ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKUE COOTHOIICHUS
B [IPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bu6mmoreka [JOK
TOXKIAECTBO https://m.edsoo.ru/8867544
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO
CamocTosTenbHast paboTa 1o Teme
" bubnuorexa [JOK
51 Teopema IIudaropa n Havana

TpUroHomeTpun"

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




5) BrucanHble U IEHTpaIbHBIE YIIBI, bubnuorexa LIOK
YIOJI MEKly KacaTeIbHOM U XOpJIOH https://m.edsoo.ru/8a1415b2
53 BriucanHbie U LIEHTpaIbHBIC YIIBI, bu6nuorexa [IOK
YIOJI MEXy KacaTelIbHON U XOpAou https://m.edsoo.ru/8a141940
54 BrnucanHbie U IEHTpaIbHBIE YIIBI, bubnuorexa [JOK
yroJl MeKly KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8al41b34
55 VYrisl MeXAy XOpJaMU U CEKYLIUMU
56 VYrusl MeXAy XOpJAaMU U CEKyLIUMU
Bnucanubie u onucaHHbie
57 YETBIPEXYTOJILHUKH, UX TPU3HAKU U bubmorexa TIOK
o Pexy ’ P https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucanublie u onucaHHbIe
58 YeTBIPEXYTOJILHUKH, X TPU3HAKU U bubmorexa [TOK
. pexy ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
Bnucanneie u onucaHHbIe
59 YEThIPEXYTOJIBHUKHU, UX PU3HAKU U Bubnmorexa [IOK
_ pexy ’ p https://m.edsoo.ru/8al1416d4
CBOMCTBa
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
60 OINMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPU
pelIeHNN TEOMETPUUECKUX 3a7au
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OTIMCAaHHBIX YETHIPEXYTOJILHUKOB TIPH
pELIeHUH TeOMEeTPUYECKUX 3a/1a4
2 B3aumHoe pacnonoxenue JByx bubnuorexa LIOK
OKpPYKHOCTEH, 00IIIMe KacaTeIbHbBIE https://m.edsoo.ru/8al410a8
. bu6mmoreka [JOK
63 Kacanue oxpyxHocTteit 1

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




[IpakTuyeckas pabora o Teme

bu6mmoreka [JOK
64 Y% OKpYy>KHOCTH. Brinca € 1
[JIbL B OKPY/KHOCTH. BTl HH:)I " https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
65 METOHO0B KypCcoOB 7 U 8 KJIACCOB 1 bubmmorexa TIOK
7108 KYP . ’ https://m.edsoo.ru/8al41ddc
00001IeHe 3HAHUHA
IToBTOpEHNE OCHOBHBIX MTOHIATUN U
66 METOJIOB KYPCOB 7 U 8 KJI1aCCOB 1 Bnbmrorexa IIOK
A M . ’ https://m.edsoo.ru/8al41efe
000011IeHHE 3HAHUNA
but6mmoreka [JOK
67 T 3] 1
O/0BAA KOHTPOJIbHAA paboTa https://m.edsoo.ru/8a142368
IToBTOpEHNE OCHOBHBIX MTOHIATUN U
but6mmoreka [JOK
68 METO/I0B KYpCOB 7 U 8 KIIaCCOB, 1

000011IeHHE 3HAHUNA

https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Jlata
Ne nudposbie
Tema ypoxka Kontpoabnbie | IlpakTuuyeckne | H3y4eHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI A
pecypchl
| OrnpenesieHne TPUrOHOMETPUIECKUX 1 bubmuotexa [JOK
dbynkuumii yrimos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 ®opMyIIbI IPUBEICHUS 1
3 T 1 bubmnorexa [IOK
COpEMa ROCHIHYCOB https://m.edsoo.ru/8a14336¢
4 BBojanas koHTposibHas paboTa 1 1
5 T 1 bubmuoreka [JOK
COpEMa ROCHIHYCOB https://m.edsoo.ru/8al42d5e
6 T 1 bubnnoreka [IOK
COpEMa CHIHyCOB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
Teopema cuHyCcOB 1
9 Haxoxnenue 1ivH CTOpOH U BEJIMYKH 1 bubnuoreka [IOK
YIJI0B TPEYTrOJILHUKOB https://m.edsoo.ru/8a1430b0
10 P 1 bu6nuoreka [IOK
CHCHIE TPEYTONBHIKOB https://m.edsoo.ru/8al42ac0
1 P 1 bubmuoreka [JOK
CHICHHE TPEYTONBHHIOB https://m.edsoo.ru/8al42ac0
12 P 1 bubmuoreka [JOK
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8al42ac0
bubmnoreka [IOK
13 Pemenne TpeyroibHIUKOB 1

https://m.edsoo.ru/8al42ac0




[IpakTnueckoe NpUMEHEHNE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTnueckoe NpUMEHEHNE TEOPEM
CHUHYCOB Y KOCHHYCOB
16 [TpakTrueckas paboTa 1o Teme bubmuorexa [JOK
"Pemenue TpeyrojibHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsiTne o mpeodpa3oBaHUM TOTOOMS hitps://m.edsoo.r/8al 43ab0
13 COOTBETCTBEHHBIE 3JIEMEHTHI bu6mmoreka [{OK
Mo00HBIX (huUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DJIEMEHTHI
noJ100HBIX (pUryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpJ, TEOpeMa O IPOU3BEICHUU bubnuorexa [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHON
Teopema o Ipon3BEIEHUHN OTPE3KOB
71 X0pJA, TEOpEMaA O IPOU3BEICHUU bub6nuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJIbHOU
Teopema o pon3BEIEHUHN OTPE3KOB
2 XOpA, TeOpeMa O NPOU3BEICHUU bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpare KacaTeJIbHOU
3 IIpuMeHeHHEe TeopeM B pelleHUun bubnuorexa [IOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B peleHnun bubnuotexa [JOK

TCOMCTPUUCCKUX 3ada4

https://m.edsoo.ru/8al1443fc




IIpuMeHeHne TeopeM B peleHnun

bubmuoreka [JOK

25
T€OMETPUUECKHX 3a1a4 https://m.edsoo.ru/8a144578
CamocTtosTenbHast paboTa 1mo Teme
2% "TIpeoOpa3oBanue noxoous. bubnuorexa LIOK
Merpudeckrue COOTHOLICHUS B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"
7 Onpenenenne BeKTOpoB. Pu3HUeCcKUil bubmuoreka [JOK
Y TEOMETPUUECKHI CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
73 Cl10’)keHHE Y BBIYMTAHUE BEKTOPOB, bubmnoreka [IOK
YMHOXXEHHUE BEKTOPA HA YHUCIIO https://m.edsoo.ru/8al44a8c
29 CrnokeHue ¥ BRIUUTAHUE BEKTOPOB, bubmmorexa [JOK
YMHOKEHHME BEKTOpPA HA YHUCIIO https://m.edsoo.ru/8a144d52
30 CnoskeHue ¥ BRIUUTAHUE BEKTOPOB,
YMHO)XEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxenue BekTopa 1o AByMm
HEKOJUIMHEAPHBIM BEKTOpaM
bu6nuoreka [IOK
32 Koopaunatsl BekTopa
pa p https://m.edsoo.ru/8al44tbe
CkansipHoe MpOU3BEJICHUE BEKTOPOB,
33 ero n iMeHCEI/Ie JIs1 HAXO0XK eHI/Ile bubmmorexa [JOK
p a a https://m.edsoo.ru/8a14539¢
JUIMH U YTJIOB
CkansipHO€ MPOU3BEJICHNE BEKTOPOB,
34 €ro MPUMEHEHHE JJI1 HaXOXKJICHUS bubmorexa OK
P a g https://m.edsoo.ru/8a14550e
JUIVH U YTJIOB
35 Pemienne 3aga4 ¢ MOMOIIBIO bubmnoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3a1a4 ¢ TOMOIIBIO Bbu6mmorexa [JOK

BEKTOPOB

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




[IpuMeHeHne BEKTOPOB IS PELLECHUs

37
3a1a4 GU3NKU
18 [IpakTuueckas pabora Mo Teme bubmmorexa [JOK
"Bekrops!" https://m.edsoo.ru/8a145b08
19 JlexapToBbI KOOpAMHATHI TOUYEK Ha
IJIOCKOCTH
bu6mmoreka [IOK
40 YpaBHeHue npsmMoit
p p https://m.edsoo.ru/8al45¢48
41 VYpaBHeHue npsamoit
bu6mmoreka [IOK
42 YpaBHEHHE OKPYKHOCTH
P Py https://m.edsoo.ru/8al4635a
13 KoopanHatel TOuek nepeceyeHus bubnuotexa [JOK
OKPYKHOCTH U TIPSMOU https://m.edsoo.ru/8a146620
Meroa KoOpAMHAT NPH PELICHUN
44 reoOMEeTPUYECKUX 3aj1ad,
MPAKTUYECKHUX 3a/1a4
Meroa KOOpAMHAT NPU PELICHUN
45 F€OMETPUYECKHX 3a/1a4,
MPaKTUYECKUX 3a]1a4
Merona KOOpAMHAT IPU PELICHUN
46 reOMETPUUYECKUX 3a/a4,
MPaKTUYECKUX 3a/1a4
[IpakTuueckas pabota Mo Teme
47 "JlekapTOBBI KOOPAUHATHI Ha Bubmmorexa [JOK
P | P https://m.edsoo.ru/8al46¢e0e
MJI0CKOCTH
43 [IpaBunIBHBIE MHOTOYTOJIBHUKM, bubmuorexa [JOK
BBIYMCIIEHUE UX JJIIEMEHTOB https://m.edsoo.ru/8al46fda
49 Uwucno . JImmHa OKpYyKHOCTH bubnuorexa [JOK




https://m.edsoo.ru/8a1472c8

Bu6mmorexa [JOK

50 q .
Mo . JLTMHa OKpy KHOCTH https://m.edsoo.ru/8al4714c
51 JliiHa 1yru OKpy’>KHOCTH
bu6mmoreka [JOK
52 P
aflHatHas Mepa yria https://m.edsoo.ru/8al4714c
53 IImomane kpyra, cekTopa, cCerMeHTa buGnnorexa [IOK
tHab kpyra, pa; hitps:/m.edsoo.ru/8a147426
54 IInomane kpyra, ceKTopa, cerMeHTa bubnmorera [TOK
Hia/b Kpyra, pa, https://m.edsoo.ru/8a147750
55 IImomians kpyra, ceKTopa, cCErMeHTa bubmorexa LOK
Hiaib Kpyra, pa, https://m.edsoo.ru/8al147750
56 [lonsaTne 0 ABMKEHNHU TNIOCKOCTH Bubmrorexa ITOK
a https://m.edsoo.ru/8al147c82
57 ITapannenbHbIil mepeHoc, HOBOPOT bubnmorexa [IOK
p p ’ P https://m.edsoo.ru/8al47f16
58 TTapamienbHBIA IEPEHOC, IIOBOPOT buGnnorexa [IOK
p p ’ p https://m.edsoo.ru/8al147f16
59 [TapannenbHblil IepeHOC, TOBOPOT
60 [TapasienbHbIN IEPEHOC, TOBOPOT
61 [IpumeHeHne NBUKEHUI TPU bubmuorexa [JOK
pElIIEeHUH 3a1a4 https://m.edsoo.ru/8a1480e2
CamocrosiTenpHas paboTa mo TeMam
62 "IIpaBUIBHBIE MHOTOYTOJIbHUKH.
OKpyYKHOCTb. JIBUXKEHUS TIIOCKOCTH"
IToBTOpeHue, 0600IIEHNE,
BTOpeHH 5 HPvI bubmuoreka [JOK
63 cucTeMaTh3anus 3HaHui. M3mMepenue

TCOMETPHUICCKUX BCJIWYHH.

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




TpeyrosbHUKN

64

[ToBTOpenue, o6o0IeHNE,
cucTeMaTH3alys 3HaHHUH.
[TapannenbHble U NEPIEHIUKYIISIPHBIE
npsiMbIe

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEHME, 0000IICHHE,
CHUCTEMAaTH3al|sl 3HAHHH.
OKpY>KHOCTb U KPYT.
I'eomeTpuueckre mocTpoeHus. YTbl
B OKPYXHOCTH

66

[ToBTOpEeHME, 0600IICHHE,
cUcTeMaTH3allus 3HaHWH. Brncanubie
Y OIMCaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

67

HtoroBast KOHTpoJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920
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[ToBTOpEeHME, 0000IICHHE,
CHUCTEMAaTH3aIUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJBLHOM TPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTarta
6 I'eomerpus
Pacnio3HaBaTe M3yueHHbIE TeOMETpUYECKHe (DUTYpPBI, ONMpEenensiTh HX
B3aMMHOE paCIOJIOKEHHE, H300pakaTh T€OMETpUYecKue QUrypsl,
6.1 BBITNOJIHATh YEPTEKU 10 YCIOBHUIO 3aladyd. M3mepsars nuHElHblE U
YTJIOBBIE BETMYMHBI. Pemare 3a1auu Ha BBIYKUCIICHHUE IJIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jlenatb rpyOyro OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMUYUH MPEIMETOB B
6.2 peasbHOM JKM3HH, pa3MepoB MPHUPOAHBIX OO0BbEKTOB. Pasznuyars
pasMepsbl ITUX OOBEKTOB 110 MOPAIKY BETHUMHbI
6.3 CTpouUTh YEPTEKH K TECOMETPUUYECKUM 3a/1auam
[Tonp30BaThbcs MpU3HAKaMU PAaBEHCTBA TPEYTOJBHUKOB, UCIOIb30BATh
6.4 NPU3HAKK U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PELICHUN
3a1a4
65 [IpoBoauTh  JIOTMYECKHE  PACCYXKIEHHUS  C  HCIOJIb30BaHUEM
. TFE€OMETPUUECKUX TEOPEM
[Tonb3oBatbes pU3HaKaMu paBeHCTBa PSIMOYTOJIbHBIX
6.6 TPEYTroJbHUKOB, CBOMCTBOM MEJMAHbI, MPOBEAEHHOW K THIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensaTs napamieabHOCTh MPSIMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
67 oOpa3zyeT ¢ HUMHU cekymasd. Onpenenars NapaieIbHOCTh MPSIMBIX C
' IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM IIPSIMOM A0 TOYEK
JPYrou nmpssMon
6.8 Pemare 3a1aun Ha kjeT4aroit Oymare
6.9 [IpoBOaUTH BBIYUCIEHHS W HAaXOAMTb YHUCIOBbIE M OyKBEHHbBIE

S3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJaddaX C HCIOJb30BAHUCM




CyMMBI YTJIOB TPEYTOJIBHUKOB M MHOI'OYI'OJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPU MEPECEUCHUU JBYX MapajuleibHbIX MPSMBIX

CeKyllel. PemaTe npakTuyecKue 3a1a4i Ha HaXO0KJICHUE YIIIOB

6.10

Brnanerp moHsATHEM TEeOMETPHUYECKOTO MeCTa TO4YeK. YMETh
OnpeAeNsiaTh OWUCCEKTPHUCY YIJIa M CEpPEeIUWHHBIA MEePHeHANKYISAp K

OTPE3KYy KaK reOMETPHUUECKUE MECTa TOUEK

6.11

@opMyIupOBaTh ONPEIECIECHUS OKPY)KHOCTHM M Kpyra, XOpIabl U
MaMeTpa OKPYXKHOCTH, IIOJb30BAaThCS HX CBOMCTBaMHU. YMETb

IIPUMEHSATH 9TU CBOMCTBA IIPU PEILLECHUN 3a/1a4

6.12

Brnagers noHATHEM OINMCAaHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH,
yMeTb HaxoauTh €€ 1eHtp. [lomb3oBartbest (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJHOM TOUYKE, U O
TOM, YTO CEPEIWHHBbIE MEPHNEHAMKYJSPbl K CTOPOHAM TPEyroJIbHUKA

MEPECCKar0OTCA B OJIHOM TOUKE

6.13

Brnagerp mnoHsATHEM KacaTeabHOW K OKPYXXHOCTH, II0Jb30BaThCS
TEOPEMON O MNEpHEeHAUKYSIPHOCTHM  KacaTelbHOM U pajauyca,

HpOBCI[éHHOFO K TOYKC KaCaHUuA

6.14

ITonp3oBaThes HpOCTCﬁMHMH TCOMCTPUICCKMMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/IquKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHYCCKHUEC IMOCTPOCHHA C IIOMOUILIO

UPKYJIS ¥ TUHEHKN

8 KVIACC

Kon
NpoBepPsSieMOro
pe3yJbTarta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

6

['eomeTpus

6.1

Pacno3naBath OCHOBHEIE BHUbBI IIeTI)IpéX}’l"O.]'H:HI/IKOB, HUX JJIEMCHTHI,

MMOJIB30BaTLCSA UX CBOMCTBAMU pUu pCHICHUH I'COMETPUUCCKUX 3a1aYd

6.2

[IpuMeHATH CBOMCTBA TOYKM IIEPECEUECHHUsS MEAMAH TPEyrOJbHUKA

(eHTpa Macc) B pelieHu  3a1a4

6.3

Bnanerp mnousTHEM cpenHeW JMHUM TPEYrojbHUKAa U Tpamneluw,

INPUMCHSATH HX CBOMCTBA npu pCeliCcHUMU TCOMCTPHUYCCKUX 3aaad.




[Tonws3oBatbest Teopemont Paneca U TEOPEMON O MPOMOPLUUOHAIBHBIX

OTPE3Kax, IPUMCHATDL UX IJIA PCHICHUA ITPAKTHYCCKUX 3a/]a4

6.4

[IpuMeHsTh MNpHU3HAKK MOAO0OMS TPEYroJbHUKOB B  PELICHUU

TCOMCTPHUICCKUX 3aaa4

6.5

[Tonb3oBatbes Teopemoit Iludaropa st perieHns reoMeTpUYECKUX U
npakTHUeckux 3azad. CTpouTh MaTeMaTH4YecKyl0 MOJEIb B
MPAKTUYCCKUX 3adavdax, CaMOCTOATCIIBHO €JI1aThb qepTénc Hn HAaXO4UThb

COOTBETCTBYIOIINE NJIMHBI

6.6

BJ'IaI[eTL IOHATHAMUN CHHYCA, KOCHMHYCAa MW TaHI'CHCAa OCTPOro Yyrja
MpAMOYTOJIBHOI'O TPECYTOJIbHUKA. ITonp30BaTbCd ATUMHU MOHSITHIMH

AJId pECIICHUS IMPAKTUYCCKUX 3aaa4

6.7

Bbruucnate (pa3nuyHbIMM crioco0amu) IUIOLa[b TPEYroJdbHUKA U
IUIOIAAM MHOTOYTONBHBIX (uryp (Monb3ysch, A€ HEOOXOIUMO,
KaJbKyJIATOpOoM). IIprMeHsATh MoJlydeHHblE YMEHHUS B MPAaKTHUYECKUX

3agadax

6.8

Biiamers MOHATUSAMY BIIMCAHHOT'O U LICHTPAIBHOIO yTila, UCIIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX yIJaX, yriiax MeXay XopaaMu (CeKylUMHu) U
yrile MEXAY KacaTeJIbHOW U XOpJAOM NPU PELICHUH I'€OMETPUYECKUX

3aaad

6.9

BJ'IaI[eTI) IIOHATHUEM OIIMCAHHOI'O I-IGTI)IpéXerJ'II)HI/IKa, MMPUMCHATH

CBOMCTBA OIMMCAHHOTO tleTpréX}/'l"O.]'IbHI/IKa IIpHu pCIICHUH 3a1a4

6.10

HpI/IMeHHTB MNOJIYYCHHBIC  3HAaHHA Ha  IIPpaKTUKE —  CTPOUTH
MATEMAaTHYCCKUEC MOACIHU I 3a7dad peaJIBHOfI JKU3HHU U MIPOBOJUTH
COOTBETCTBYIOINMWE  BBIYUCIICHUA C TPUMCHCHUEM HO,Z[O6I/IH n

TPUTOHOMETPHUU (TI0JIB3YSCh, TJIe HEOOXOJMMO, KaJIbKYJISTOPOM)

9 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

6

I'eomerpus

6.1

3HaThb TPUT'OHOMETPUYICCKHC (by'HKI_II/II/I OCTPBIX YIJIOB, HAXOAUTH C HUX
IMOMOLIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYI'OJIBHOIO TPCYTOJIbHUKA

(«pelieHUe  MPSIMOYTOJbHBIX  TPEeyroibHHKOB»). Haxomuts  (c




IIOMOIIBIO KaJ'IBKy.]'IﬂTOpa) JJIMHBI U YTJIbI JJIsA HEeTaOJIMYHBIX 3HAYCHUI

6.2

ITonw30BaThCA (bOpMy.]'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUYICCKUM TOXKACCTBOM [JIA HAXOXICHUA COOTHOIIICHUM

MCKAY TPUTOHOMECTPUUCCKUMU BCINYHNHAMU

6.3

Hcnons3oBaTh TEOpEeMBbI CHHYCOB M KOCHHYCOB JUIsl HAaXOXKICHHS
Pa3IMYHBIX DJIEMEHTOB TPEYTrOJbHHKA («PELUICHHE TPEYTOJbHUKOBY),

IMPUMCHATDH UX IPHU PCIICHUU 'COMCTPUICCKUX 3aa4

6.4

Brnagerp moHsTHSAMH TIpeoOpa3oBaHUS IMOAOOMS, COOTBETCTBEHHBIX
3JeMeHTOB MOA00HBIX (uryp. Ilomb3oBaThCsi CBOMCTBAMHU TOI00MS
NPOU3BOJIBLHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOJIUTh YTIIBI Y
noo0HbIX (uryp. I[IpuMeHsATh CBOWMCTBA MOAOOMS B MPAKTUYECKUX
3ama4aXx. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX (uryp B

OKpY’KalolieM MUpe

6.5

ITonp3oBaThes TCOpEMaMH O IIPOU3BCACHUMU OTPC3KOB XOpHa, O

IMPOU3BCACHUHN OTPEC3KOB CCKYIIUX, O KBAApaTe KacaTelIbHOM

6.6

[Tonp30BaThcst  BEKTOpaMH, TMOHMMAThb WX TEOMETPUYECKUH U
¢bu3znyecKuil CMBICI, MPUMEHATh UX B PELICHUH T'€OMETPUUYECKUX U
busnyeckux 3amad. [IpuMeHSTH CKaJIspHOE MPOU3BEIECHUE BEKTOPOB

IJI1 HAXOXKACHUA JJIMH U YTJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpAWHAT Ha INNIOCKOCTH, IMPUMCHATH €0 B

PEIICHUN T€COMETPUUCCKUX U IIPAKTHICCKUX 3a7Ja4

6.8

Brnagers NOHATUSAMH  IPaBUIBHOTO  MHOIOYI'OJIBHHMKA,  JUJIMHBI
OKPY’KHOCTH, [UIMHBI JYI'M OKPY>KHOCTH M PaAUuaHHOW Mepsl yIUa,
yMEThb BBIUMCIATH IUIOMAAL Kpyra M ero yacted. IllpumeHsaTs

IMMOJIYYCHHBIC YMCHHA B ITPAKTHYCCKUX 3a/[adaXx

6.9

HaxoauTe ocu UM LHEHTPbl CUMMETPUN (PUTYD, TPUMEHSATh JBHKEHUS

IUIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

[IpumeHATh DNOJIydeHHBIE 3HAHHWS HA INPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENU IS 3a/ad peajbHOM XKU3HU U IPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM NOJ00Ms |
TPUTOHOMETPUYECKHX (QYHKIMH (TOJB3YSCh, TI/A€ HEOOXOAUMO,

KaJIbKYJIATOPOM)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
Hauanpueie nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jdyd. YTou. Buasl
6.1 yrioB. BeprukanbHele M CMeXHbIE yriabl. buccekrpuca yrna. JlomaHnas,
MHOTOyTojbHUK. [lapamienbHOCTh U NEPIEHIUKYIIIPHOCTD MPSAMBIX
6. Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOH CHMMETPHH.
' [IpuMepsl cHMMETPHH B OKPYKaIOIEM MUPE
63 OcCHOBHbBIE TTOCTPOEHMSI C TOMOIIbIO LUPKYJS U JUHEHKU. TpeyronbHUK.
' BricoTa, MeanaHna, OMcceKkTprca, X CBOHCTBA
64 PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyrosbHUKU. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CpolicTBa W TpU3HAKK PaBHOOEIPEHHOro TpeyronbHUKa. llpusHaku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa U NPU3HAKU MapaJUIENbHbIX NpAMbIX. CyMMa yIiIOB TPEyTrOJIbHHKA.
' Bremnue yrisl TpeyrojibHHAKa
[IpssMoyronbHBIM  TpeyrosbHUK. CBONHCTBO MEAMAHBI IPSIMOYTOJBHOIO
6.7 TPEYrOJIbHUKA, MPOBEAEHHOM K rumnoreHyse. llpusnaku paBeHcTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSIMOYroOIbHBIN TPEYTrOJIbHUK C YIVIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoyblieM yriie ¥ OOJNBIIEH CTOPOHE
TpeyroyibHUKA. [lepnenauKkynsp u HakJIOHHas
6.9 ['eomerpuyeckoe Mecto Touek. buccekrpuca yria H  CepeIUHHBIN
' HNEPHEHAUKYJISIP K OTPE3KY KaK FT€OMETPUUYECKHUE MECTA TOYEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX CBoiicTBa. B3anmHoe
6.10 pacrojoXeHue OKpYKHOCTM U mnpsaMou. KacartenpbHas u cexkymas K
OKPY>KHOCTH
6.11

Okpy>KHOCTb, BIOUCaHHas B yroj. BmmcaHHas u omnMcaHHas OKPY>KHOCTH




TPEYroJabHUKA

8 KUIACC
Kon ITpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomeTpus

6.1 YersIpéxyronpHuku. [lapamnenorpamm, ero npu3sHakyu U CBONCTBA

6.2 [TpstmoyronbHUK, poMO, KBaapaT, X MIPU3HAKU U CBOWCTBA

63 Tpamneuus, papHOOOKas Tparneuus, €€ cBoiicTBa U npusHaku. [IpsmoyroabHas
' Tpaneuus

6.4 Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema daneca u
' TEeopeMa O MPOIOPLHUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

pp [Tonobue TpeyronbHUKOB, KOdQduiueHt nonodus. Ilpusnaku mnomodust
' TpeyroibHUKOB. [IpuMeHeHre nogo0us MpH peleHH MPAaKTUYECKUX 3a/1a4

6.7 @opMynel A7 IUIOINAAM TPEYrojbHUKA, Mapajuieiorpamma, pomba U
' Tpaneuuu

63 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE TUIOIAnei
' no100HBIX (HUryp

6.9 Brruncnenue miomaneil TpeyrolbHUKOB M1 MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu peuieHun
' IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja MpsSMOYTOJBHOTO TpPEyTOJbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJECTBO.  [pUTOHOMETPUYECKHE
bynkun yrios B 30°, 45° u 60°

6.12 BrincaHHble M LIEHTpaJIbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOM M XOpAOH.
‘ VYTIIbl MEXAY XOpIaMHU U CEKYIIUMU

6.13 BrnincanHbie 1 onycaHHbIE YETHIPEXYTOJIBHUKH

-~ B3anmHoe pacnonoxkeHue IBYX OKpyxkHocTed. KacaHuwe OKpyXKHOCTEH.

OO011me kacaTelbHbIE K IBYM OKPYXHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 3J1€MEHT COACPKAHUSA
6 I'eomeTpus
61 Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB U Teopema CHUHYCOB. PemieHue
6.2 IIPAKTUYECKUX 3alad C HCIOJNB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue nonobus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema o0 pou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop,  mnmmHa  (MOXynb) — BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
65 IIPOTUBOINOJIOXKHO HANpaBICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii HaJ BEKTOpaMu. Pa3noxeHne BeKTopa 1no IByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunarts! BexkTopa. CKalsipHOE NPOU3BEACHHUE BEKTOPOB, NPUMEHEHHUE IS
' HaXO0X/I€HUS JUIMH U YTJIOB
JlexapToBbl KOOPIMHATHI HA IUIOCKOCTH. YPaBHEHUS NMPSMON M OKPYKHOCTH B
6.7 KOOpAMHATAaX, IEPECEUECHUE OKPY>KHOCTEN U NpsIMbIX. MeTon KOOpAUHAT U €0
IIpUMEHEHNE
6.8 IIpaBHUIBHBIE MHOTOYTOJIBHUKA
6.9 Jnuna okpyxHocTH. ['pagycHas u paguaHHas Mepa yriia, BbIUMCICHHUE JUIUH AyT
' OKpY>KHOCTEH
6.10 [Tnomanp kpyra, ceKTopa, CErMeHTa
611 JIBIKEHUS] TUIOCKOCTH W BHYTPEHHHE CUMMETpHH (QUTryp (dJIeMEHTapHbIE
' npencrasienus). [lapamiensusiii nepenoc. [loBopot




IHPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepseMoOro
TpeOOBaHUS

IIpoBepsiemble TPpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM NMPOrPaMMbI OCHOBHOIO
o0uiero odopazoBanust Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOXECTBO,
Omnepaly HaJl MHOXECTBAMH, yMEHHUE OIEePUPOBATH MOHATUIMHU:
rpad, cBa3HbI Tpad, AepeBO, LMK, NPUMEHATh WX MPU PELICHUH
3a/1a4; yMEHHE UCTOJIb30BaTh rpadpuueckoe mpeICTaBICHHEe MHOXKECTB
JUTSL OTIMCAHUST PEATBHBIX MPOIIECCOB U SBJICHHM, MPU PEIICHUU 3a]1a4

H3 Ipyrux y‘le6HI>IX npeamMETOB

YMenue ONCpUpOBATh MOHATHUAMU: OIPCACIICHUC, aKCHUOMA, TCOpPCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC W  JIOKHBIC
BbICKA3bIBAHUS, IIPUBOAWUTHL IIPHUMCPBI W KOHTPIIPUMCPBI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKQ3bIBaHUH

YMeHHe onepupoBarTh MOHATHAMHU: HAaTypaJIbHOE 4YHUCIIO, IIPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, LEeJI0e YHUCI0, MOIYJb YHCIA, OOBIKHOBEHHas ApoOb U
JecsiTUYHas IpoOb, CTAaHAAPTHBIM BUJ 4YKCIa, PAMOHAIBHOE YHUCIIO,
UppaLMOHATIBHOE YHUCIIO, apu(METHUECKU KBaJpaTHBIH KOpPEHb;
YMEHHE  BBIIOJHATH  JEHUCTBHS C  4YUCIAaMHM, CPAaBHUBATh U
yHOpSAOYMBATh YHCIA, MNPEACTABIATH 4YHCIA Ha KOOPAMHATHON
IPsIMOM, OKPYTIJIATH 4YMCIIA; YMEHUE JeNlaTh IPUKUIKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

VYMeHHe OonepupoBaTh MOHSATHAMH: CTENCHb C IEJBIM IOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOYICH, airedpanyeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOpHEM HATYypaJbHOH CTEIeHU
Oonbllle €AMHUIIBI; YMEHHME BBINOJIHATH PAacy€Thl MO (Qopmyliam,
npeoOpa3oBaHUsl IENBIX, JIPOOHO-PAIMOHATBHBIX BBIPAKECHUH U
BBIPDAKCHUH C KOPHSMH, Pa3loKeHHE MHOTOYICHAa Ha MHOXHTENH, B
TOM 4YHCIIE C HCIOIb30BaHUEM (OpMyNl pa3HOCTH KBAagpaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH




YMeHne onepupoBaTh NOHATUAMU: YACIOBOE PAaBEHCTBO, YPAaBHEHHE C
OHOM NEPEMEHHOH, 4YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE DPEIIaTh JIMHEWHBICE M KBaJpaTHbIC YpPaBHEHMS,
JNpOOHO-pAallMOHAbHBIE YPABHEHHUS C OJHOM INEPEeMEHHOM, CHCTEMbI
JByX JIMHEHHBbIX YpaBHCHHH, JTUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUU 3a1a4 U3 APYrUX IIPEIMETOB
U TNPAKTUYECKUX 3a4ad; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh AJISi M300pa’keHHsl perieHui

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKIUHU, HYITH
GyHKIMH, POMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, yOBbIBaHUsS, HauOosbllee W HauMEHbIEe 3HAUYCHUS
byHKINY; yMEHUE OTIepPUPOBATH TIOHSTHSIMH: npsiMast
NpPONOPLUOHATIBHOCTD, JUHEHHAsT (yHKIUS, KBaJpaTu4yHas (yHKIHSA,
oOpaTHasi TPOMOPIMOHATBHOCTh, TMapaboiyia, rumepoosia; yMeHHE
CTPOUTH rpaduKu QPyHKINH, NCTIONB30BaTh TPaGUKN IS OIPE/ICITICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, JJISI PEUICHUS 3a]ad U3 JIPYTHX
y4eOHBIX TIPEIMETOB W peajbHOW JKU3HH, YMEHHE BBIPAXKATh

(I)OpMyj'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMUYNHAMU

Ymenue OIepupOBaThH MOHSTHUSIMHU: I10CJIEI0BATEIBHOCTD,
apudmernyeckas U reoMeTpuyeckass  MPOrpecCUuu;  yMEHHe
UCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBLHOCTEH, (OPMYNIBI CYyMMBI U
oOuiero 4jaeHa MpU pELIeHUH 3a7ad, B TOM YHCIE 334ad U3 JPYrux

y4eOHBIX MPEAMETOB U peaTbHOU KUZHU

YMeHue pemiath 3a/laud pa3HbIX TUIOB (B TOM YHWCIIE€ HA MPOLEHTHI,
JOJAM W 4YacTH, JBWXKEHHE, paldoTy, IEHy TOBapOB M CTOMMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH yIpPaBJIECHUS JIMYHBIMU U
CeMEWHBIMU  (HMHAHCAMM); YMEHHME COCTaBIATH  BBIPAXKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA W CHUCTEMBbl IO YCJIOBHMIO 33J1a4H,
UCCIIEIOBaTh MOJTYYEHHOE pElIeHUE U OLIEHUBATh IPaBONO0I00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBath MOHATUSAMU: QUIypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN
U PAaBHOCTOPOHHMM TPEYTrOJIbHUKH, IPSIMOYIOJIBHBIA TpPEYrOJbHUK,

MearaHa, OMCCEKTPHCa M BHICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,




napajuieJiorpaMM, pomO, TNpPSMOYTOJbHUK, KBajpaT, Tpareuus;
OKPY’>KHOCTb, KpYyT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue peuiatb 3ajadd, B TOM YHCIE M3 TOBCEIHEBHOU
JKU3HHM, HAa HAXOXXICHUE TNEOMETPUYECKUX BEIMYMH C NPUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUryp U (pakToB

10

YMeHue omnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTOJbHUKOB; MapajuIebHOCTh M MEPNEeHAUKYJSIPHOCTh MPSIMBIX,
yroJl MEXAY HpsSMBbIMU, NEPIEHIUKYJIAp, HAKJIOHHAs, NPOEKIU,
nojobue Guryp, nogo0HbIE TPEYTOIbHUKH, CHMMETPHSI OTHOCUTEIBHO
TOYKHM M TPSAMON; YMEHHE pPaCHO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nojobue Guryp, napaieIbHOCTh U MEPIEeHANKYISIPHOCT MPSIMBIX B

OKpY KaroIieM MUpe

11

YMeHue onepupoBaTh INOHATHAMH: JUIMHA, PACCTOSHUE, YIoJ
(BesMuMHA yria, CUHYC U KOCHUHYC yIJla TPEYrojbHHMKA), IIOLIA/ib;
YMEHHUE OLEHHUBATh Pa3Mephl MIPEIMETOB U OOBEKTOB B OKPYXKArOILEM
MHUpe; YMEHHE NpUMEHATh (OpMyJbl TMEepUMETpa U  IJIOLIAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO NapaJuIeIEeNUNela; YMEHUE NPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopeMy Iludaropa, TpUroHOMeTpUUYECKHME COOTHOLICHHS IS

BBIYMCJICHHUS JJIMH, PACCTOSIHUM, TIOIIAACH

12

YMmenne wuzo0pakaTh IUIOCKHE (UIypsl W MX KOMOWHAIHH,
IPOCTPAHCTBEHHbIE (UTYpHl OT PYKH, C TOMOINBI0 YEPTEKHBIX
UHCTPYMEHTOB M DJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHune  omepupoBaTh  MOHATHSAMHU:  IPSIMOYTOJIBHAsE — CHCTEMa
KOOpJIMHAT; KOOpPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YNCIIO, CKAISIPHOE IIPOU3BEACHHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI HJIA IIPEACTABICHUS
JaHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrHUX Yy4eOHBIX

MPEAMETOB U PEAIbHOM JKM3HU

14

YMeHHe ONepupoBaTh IMOHATHSIMH: CTOJOMKOBBIE W KpPYTOBBIC
auarpamMmbl,  TaOmuUIBL, cpeaHee — apudMeTHYecKoe, MeAHaHa,
HauOoJbIlIee ¥ HAaWMEHBIICe 3HAUCHUS, pa3Max YHCIOBOTO Habopa;

YMCHUC N3BJICKATD, HHTCPIPCTUPOBATH )4 Hp606pa3OBLIBaTL




uH(OpMaIMIOo, TPEACTABICHHYI0O B TaOIMIIax W Ha JUarpammax,
OTPAXAIOLYI0 CBOWCTBA M XapAaKTEPUCTHUKU PEAIBHBIX IPOLIECCOB U
SABJICHUW; yMEHHE paClO3HAaBaTh HM3MECHYMBBIE BEJIWYUHBI B

OKpY KaroIieM MUpe

15

YMeHHne omnepupoBaTh TMOHATHIMHU: CIyYalHBIA OIBIT (CIydalHbIN
OKCIEPUMEHT), D3JIEMEHTApPHOE COOBITUE (2JIEMEHTAPHBIM HCXON)
CIIy4aifHOrO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYalHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOKHBIMHM DJIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pelllaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO Tepedopa M C UCHOIb30BAHUEM
IpaBWJa YMHOXKEHHUS; YMEHHUE OIICHMBAThb BEPOATHOCTH peajbHBIX
COOBITUI M SIBJICHW, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYKAIOIIEM MHpPE U B IKH3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YHCEI U €T0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BBIOMpaTh MOAXOAALIMA W3YyYEHHBIH METOJ Ui peIIeHUs
3a/1a4d, NPUBOJUTH INPUMEPBI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTCMAaTUKU B
UCKYCCTBE, OIIMCBIBATh OTACJIbHBIC  BBIJAIOIINAECS  PE3YJIbTaThl,
MOJIyYEHHBIE B XOJ€ Pa3BUTHA MATEMAaTUKU KAaK HAyKW, MPHUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

Y BCEMHPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUA

Yucna v BEIYUCICHUS

1.1 HarypanbHsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIl

1 OOBbIKHOBEHHBIE M JIeCATUYHbIE  ApOOM,  MPOLEHThl,  OECKOHEUHbIE
. NepUOINYECKUE IPOOH

13 Pamonanphple  yncna. Apu(QMETHYECKHE ONEpaldd C  PalUOHAIbHBIMU
' quclIaMu

14 JlelicTBuTenpHble unciaa. ApudmeTHdecKkue ornepanud ¢ JACHCTBUTEIBHBIMU
. quclIaMu

s [TpubnmxEHHBIE BBHIYMCICHUS, TPABWIIA OKPYIJICHHUS, NPUKHUIKA U OLIEHKa
' pe3yiapTaTa BEIYMCICHUN

2 Anrebpandeckue BbIpaKCHUS

2.1 BykBeHHbBIE BhIpaXKEeHHS (BBIPAKEHUSI C IEPEMEHHBIMHU)

55 Crenenp ¢ nenbiM nokazaresneM. CTeNneHb € palMOHAJIbHBIM ITOKA3aTEJIEM.
. CaoiicTBa cTeNIEHN

2.3 MHorousneHsl

24 Anrebpanueckas 1poob

) s Apudpmernueckuii KOpEHb HaTypaJIbHON CTEIICHU. JencTBus c
. apu(pMeTHYECKUMH KOPHSMU HAaTypaJIbHOW CTENIEHU
3 VYpaBHEHMsI U HEPABEHCTBA

31 Lenbie u npoOHO-panMoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHHU

15 Ilenble u npoOHO-panoHabHBIE HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemenue TekcToBBIX 3a7a4

4 YucnoBble IOCIEN0BATEILHOCTH

4.1 [TocnenoBatenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATENILHOCTEH




Apudmernueckas u reomerpuueckas mnporpeccud. dopmyna  CIOKHBIX

4.2
MIPOLIEHTOB
5 OyHKIMU
Oyuknust, crnocodbl 3amanus  pynkmuu. Ipadux  pysxkomm.  OOGmacte
orpezeNeHusl U MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [pomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (yHKUIMHU. MakcuMyMbl U
MUHUMYMBl (QyHKIMH. HanGomnbiee W HauMmeHblllee 3HaueHHE (YHKIMU Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha mpsMoOil ¥ TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojapHuKu
7.4 OKpY>XKHOCTb U KPyT
7.5 N3mepenne reoMeTpu4eCKUX BEIUYUH
7.6 BexTops! Ha MII0CKOCTH
8 BepositTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHoCT
8.3 Komb6unaropuxka
8.4 MHuoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA
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METOANYECKHE MATEPHUAJIBI 1JISA YUUTEJIA

I'eomerpus. MeTtonnueckue pekoMeHaanuu. 7-9 kiacce. Y4eb. mocobue mist o6eoOpa3oBar.
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