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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX PAa3JeiOB IIKOJIbHON MaTEMaTHKH,
MMEIOIIUNA CBOEH I1eNIbI0 00€CTeUnTh U3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWW W B3aUMHOE PACIOJOKEHHUE, ONMUPAETCs Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JUHHIO. [[€HHOCTh M3y4YeHHs T€OMETPUM HA YPOBHE OCHOBHOIO
oOrmiero oOpa3oBaHusl 3aKITIOYAETCS B TOM, YTO OOYUYAIOMIUNUCS YIUTCS TPOBOIAUTH
JIOKa3aTEJIbHBIE PACCYKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKAa3bIBATh
WCTUHHBIC YTBEPXKJCHUSI M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccy X JeHuss «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IMPU3HAKOB,
(dbopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Btopoil 1uenpt0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTa TNpPH PEIICHUH KaK MaTeMaTUYeCKUX, TaK W MPaKTUYECKUX 3ajiad,
BCTPEYAIOIIMXCA B peanbHOM Ku3HH. OOydaroImMiicsl JTOJDKEH Hay4HUThCS
OTIPEJICIUTh TEOMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIM YEPTEX WIH
PUCYHOK, HANTH TUIOMIAh 3€MEJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephbl Tapaka s aBTOMOOWIIS.
DTOMy COOTBETCTBYET BTOpasi, BBIUUCIUTENbHAS JIMHUS B MU3yYCHUU T'C€OMETPUM.
[Ipu pemienuun 3aaad MPaKTUYECKOTO XapakTepa OOyYarolIUICs YUYHUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIM  pEeajbHbIX JKA3HEHHBIX CHUTyallWil, MPOBOAUTH
BBIUHCIICHUS U OLICHUBATh aJICKBATHOCTH MOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxkHO TOAYEPKUBATH CBSI3U TEOMETPUH C JPYTUMHU YUEOHBIMU
peIMEeTaMH, MOTUBUPOBATh MCIOIB30BATh OMPEICICHUS TEOMETPUICCKUX PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYYEHHBIX YMEHHUU B (PU3UKE U
TeXHUKE. OTH CBsI3M Haubojee spKO BUAHBI B TeMmax «Bektopsiy,
«Tpuronomerpuueckne COOTHOLICHUs», «Meroa koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3Ieiibl
comepkanusi: «l'eomerpuueckue ¢GuUrypel U UX CBOWMCTBa», «l3MepeHue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpPAMHATHI HA  IJIOCKOCTUY,
«Bektopsi», «JIBrxkenus miockoctny, «I[IpeodpazoBanus mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcsi 204 yaca: B 7 kiiacce
— 68 4vacoB (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, npsiMas, OTpE30K, Jyd. YToa. Buasl
yrioB. BeprtukanbHble u cMmexHble yribl. buccekrpuca yrima. Jlomanas,
MHOTI'OYTOJIbHUK. [lapaniensHOCTh U IEPIIEHAUKYIIIPHOCTD IIPSMBIX.

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

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS WU JIMHEWKH. TpeyrojpHUK.
BricoTa, Meninana, GuccekTpuca, iX CBOMCTBA.

PaBHOOEApEeHHBIN M PAaBHOCTOPOHHMUI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIBHUKA.

CBoiicTBa ¥ TPU3HAKK pPaBHOOEIPEHHOr0 TpeyroibHuka. lIpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoOIICTBa ¥ TPU3HAKU NMAPAIIIENBHBIX NPSIMbIX. CyMMa YTJI0B TPEYTOJIbHHUKA.
BHenrHue yriel TpeyroybHUKA.

[IpssMOyrosibHBIA ~ TpeyroabHUK. (CBONCTBO MeEIHUAHBI MPSMOYTOJIBLHOIO
TPEyroJIbHUKa,  IPOBEAEHHOM K  rumnoreHyse. lIpusHaku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reoMETpUM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllIeM yriie ¥ OOJblIe CTOpOHE TPEeyrojJbHUKA.
IlepnieHAUKYJISp U HAKIIOHHAS.

I'eomerpruueckoe Mecto TOYeK. buccexkrpuca yrima U CEpeAUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XOopAa M JuaMeTp, HUX CBOWcTBa. BzaumHoe
pacCIIONIOKEHUE OKPYKHOCTH U mpsiMoil. KacaTenbHas u cexymasi K OKpyHOCTH.
OKpyXHOCTb, BHOHMCaHHas B yroj. BnucaHHas W ONMCaHHAsE OKPYKHOCTH
TPEYTOJIBHUKA.

8 KUIACC

YetpipéxyronpHuku. llapamienorpamm, ero npu3Haku U cBoOMcTBa. YacTHbie
cllydad TapajuieJorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaapaT), UX MpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBA U NIPU3HAKH.
[IpsimoyrosibHast Tpaneuus.

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

Cpennue JIMHAK TPEYTOJIBHUKA U Tpaneuuy. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHUKOB, Koddduiment mnoxodus. I[lpusnaku nomoOus
TpeyroiabHUKOB. [I[pumMeHeHue mogo0us Py pereHnH MPAKTHIECKUX 3a/ad.



CpolicTBa momaneit reomerpuueckux ¢uryp. Dopmynbl s MUIIOMIAAA
TPEyTroJbHUKA, TapajuiesiorpamMmMa, pomOa u Tpaneruu. OTHOIIEHUE TUIOMaaen
No00HBIX GUryp.

Brruncnenve miomanaed TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenuu
MPAKTUYECKUX 3a/a4.

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

BrniucanHble ¥ UEHTPAIBbHBIE YIJIbI, YTOJd MEXAY KacaTeJlbHOM WU XOpIOH.
Yrael  Mexay ~XOopJAaMu U CEKyIIMMHU. DBrnucanHele U OINKMCAHHBIC
YeTBIPEXYTOJbHUKHU. B3auMHOe pacnosoxeHne IByX OKpyxkHocter. Kacanue

okpyx)HocTei. O01IMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

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

[IpeobpazoBanue nonoousi. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BENECHHM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KACaTEIbHOM.

Bektop, anuHa  (MOIylb)  BEKTOpa, COHAIpaBiCHHbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAalPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJX BeKTOpaMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUTMHeapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. Y PAaBHEHUS NMPAMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEU U NMpsAMBIX. MeTos KOOpAMHAT U €ro
MIPUMEHEHHUE.

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

JIBUKeHUsl TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GuUryp (dreMeHTapHbIe
npexacrasienus). [lapannensusiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus XxapaKkTepu3yrOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MPOSIBJICHUEM HHTEPECAa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCUUCKHUX
MaTEMaTUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JIOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpaKJaHWHA U peaju3allii ero
npaB, MPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKUMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTHMIKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B I€ITEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a]ad
MAaT€MaTU4YEeCKOW HAIIPAaBJICHHOCTH, OCO3HAHMEM BaXHOCTHU MaTEMAaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHMM BCEHM JKMU3HU JJIsl yCHEIHOM NpodeccroHaIbHOM
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUyATBHON TPACKTOPHUH 00Pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHWUH, YMEHUIO BUICThH
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHUEHTAIlMEd B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPE/ICTABIICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSI YETOBEKA, MPUPOJLI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKH Kak cQepbl YeIOBEUYEeCKOM
JIEATEIIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAYUMOCTH Ui Pa3BUTHA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMATHYECKOM KYJBTYPOU KAaK CPEICTBOM
MO3HAHHUS MHPA, OBJIALECHHEM MPOCTEUIIMMH HABBIKAMHM HCCIIEIOBATEIbCKON
JIEATEIbHOCTH;



6) ¢usmyeckoe BocnuTanme, (GpopmMHupoBaHHE KYJbTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJyunsi:

IOTOBHOCTBIO IIPHUMCHATH MATCMATHUUYCCKUC 3HAHWA B HHTCPECAX CBOCTO
3I0pPOBbsl, BEICHHUS  3J0pPOBOrO  O0Opa3a KM3HM  (37I0pOBOE  TUTAHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryJspHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTr0 K€ MpaBa JPYroro 4eIOBEKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpI/IeHTaHI/Ieﬁ Ha IIPUMCHCHUC MATCMAaTHYCCKUX 3HAaHUU AJI pCIICHUA 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH Ccpenpl, IUIAaHUPOBAHUS TOCTYIIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAOIIEH Cpenbl, OCO3HAHHEM
rJI00ATBHOTO XapaKTepa KOJIOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMIMMCS YCJIOBUAM COIMAJIBLHOM M NMPHPOIHOM
cpeabl:

TOTOBHOCTBHO K I[CﬁCTBHSIM B YCJIOBHAX HCOHpeI[CJ'IéHHOCTI/I, ITIOBBIIIICHU KO
YPOBH:A CBOEH KOMIICTEHTHOCTH qcpe3 MPAKTUICCKYI0 ACATCIIbHOCTb, B TOM YUCIJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPHOOpEeTaTh B COBMECTHOM JESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
CI)OpMy.]'II/IpOBaTI) nacu, NMMOHATHA, TUIIOTE3bI 06 O6T>€KTaX " SABJICHUAX, B TOM YHUCJIIC
paHeC HEHU3BCCTHBIX, OCO3HaBaTh I[e(l)I/IHI/ITI)I CO6CTB€HHI>IX 3HAaHUU u
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUS U JACUCTBUS, (OPMYIHPOBATH M OIECHUBATH PHUCKU H
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

ba3oBble JJoruueckue 1eMcTBUS:

e BBUBIISTH M XapaKTEPHU30BaTh CYIIECCTBEHHBbIC MPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSTHH, OTHOIICHUH MEXIy TMOHITUSAMH, (OPMYIUPOBATH
ONpENCNICHUs]  TIOHSATUM, YCTaHABIWBATh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCHU(PHUKAIIMN, OCHOBAaHUS Il OOOOIIEHUS W CpPAaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (opMyaupoBaTh U  NIPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpJAUTEIbHbIE W OTpHUIATENIbHbIC, C€AMHUYHBIC, YacCTHbIE W OO0IIue,
YCJIOBHBIE;



BBISIBIISITh ~ MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (aKTaX, JaHHBIX, HAOJIOJCHHUSIX W YTBEPKICHHUSX,
npeaiaraTh KPUTEPUHN JUTsI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3bupaTth 10Ka3aTeahbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TPSMBIC U OT
MPOTHUBHOTO), TPOBOIAUTH CAMOCTOSTEIHLHO HECIOXKHBIE JI0KAa3aTeIhCTBA
MaTeMaTU4eCKux (HaKTOB, BBICTpAaWBATh APTYMEHTAIUI0, TMPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelleHus ydeOHOW 3adauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HauWOoJiee TOAXOMANUH ¢ y4ETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
(bopMyaMpOBaTH BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpEUUE, NpodieMy,
CaMOCTOSITENIFHO ~YCTaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0O0OBEKTOB MEXKIY COOOI;
CaMOCTOATENHHO (POPMYyIHUPOBATH 000OIIEHUS U BBIBOJBI M0 pe3yjIbTaTaM
NPOBENEHHOIO HAOJIIOICHUSI, HUCCIEIOBAHUS, OILIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, a TaKXKE BBIIBUIaTh
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMM, JAHHBIX,
HEOOXOIMMBIX JIJISl PELICHUS 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HWHTEPIPETHPOBATH
uH(OPMAIUIO Pa3IUYHBIX BUAOB U OPM MPEICTABICHNUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUS HHPOPMAUMU M WUIIOCTPUPOBATH
pemnraeMple 3a7a4d CXeMaMH, JuarpaMMaM#, HWHOW Tpadukol U ux
KOMOWHAIIMSIMHU;

OLICHUBATh HAAEKHOCTh HMHMOPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIEC YHHBeEpPCAJIbHbIE YYeOHbIe 1eHCTBHSA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEISIMU OOILEeHHUS], SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B XOJIe OOCY)KJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI,
poO0IeMBbI, PEIaeMoi 3a/1au, BHICKAa3bIBaTh UCH, HAIICIICHHBIE HA TIOWCK
pEelIeHHs, COIMOCTAaBISATh CBOM CYXKICHUS C CYXXICHUSMU JPYTHX
YYaCTHUKOB JHajora, OOHApYKWBAaTh Pa3IMYUE W CXOJCTBO IO3WIIUH, B
KOPpeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  PE3yNbTaThl  PEIICHUS 3a/1a4u, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (pOpMAT BHICTYILIICHUS
C y4€TOM 3a7a4 PE3CHTAIUN U OCOOCHHOCTEH ayIUTOPHH;

MOHUMAaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIY ATbHON
paboThI P pelIeHNH YICOHBIX MATEMAaTHYECKUX 3a/1a4;

NPUHUMATh 1€Ib COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOH paboThl, pachpeneisTh BUAB pabOT, JTOroBapUBaThCH,
00CYKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOCH;

y4acTBOBaTh B TPYyHMHoBBIX ¢dopmax padboTel (0OCyXkIaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIMTOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBAThH CBOW JEHCTBHS C JAPYTMMH 4WICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMMN MPOAYKT MO KPUTEPHUSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBHA

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIITH IUIaH, QJITOPUTM PELIEHUs 3aJauyd (WM €ro
4acTh), BBIOMpPATh CHOCOO pelIeHHs C y4ETOM HMMEIOLIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUpPOBaTh U KOPPEKTUPOBATh
BapUaAHTHI PELIEHUI ¢ Y4ETOM HOBOM MH(MOpPMALIHH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJIETh CIIOCO0AMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJibraTa
pellIeHus MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPHU PEUICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OIMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATA JIESITEIbHOCTH MOCTABICHHOM LIEJIH U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKEHHS 1IETH,
HAXOJUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenuss B 7 kJjacce oOOydYarolmuiics TMOIYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3sHaBaTh UM3yd€HHbIE TI'€OMETPUYECKHE (QUIYpbI, ONpEeneisaTh HX
B3aMMHOE pPAacCIoJIOKEHHE, H300pakaTb TeoMeTpuyecKue (UTypbl, BBIOJIHATD
YEPTEKU IO YCIOBHIO 3anaud. M3MepsaTe JMHENHBIE W YIJIOBBIE BEJIWYWHBI.
Pemrats 3aa4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIWYMH HPEIMETOB B
peaNbHOW >KM3HHU, pa3MEepOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
OOBEKTOB M0 NOPSAAKY BETUUYHHBI.

CTpouTh UepTEXH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCsd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BAThH
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MTPHU PELICHUU 3a/1a4.

[IpoBOANTE JOTHYECKUE PACCYKIECHUS C UCIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCsAd IPU3HAKAMM PAaBEHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJBHUKA, B PEIEHUN FEOMETPUUYECKUX 3a7a4.

Omnpenenars napauieabHOCTb MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pazyeT
¢ HUMH cexyuas. Onpenenars napajienbHOCTh IPSIMBIX C IOMOIIBIO PaBEHCTBA
PAcCTOSIHUN OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTOU MPSIMOM.

PemaTe 3aaun Ha Ki1eT4aTol Oymare.

[IpoBOAUTH BBIYMCIEHHUS M HAXOAWTh YHUCIOBbIE U OYKBEHHbBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOIOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPHU
IIEPECEUEHNH JBYX IAPAJUIENbHBIX NPSAMBIX CeKyulled. Pemare npakTtuyeckue
3a/1a4M Ha HAXOXKJAEHUE YIJIOB.

Biiagerp INOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpeneisaTh
OHMCCEeKTPHCY yIJla U CepEIUHHBIN MEePIEHIUKYISP K OTPE3KY KaK FeOMETPUUYECKUE
MECTa TOYEK.

@opMyIMpOBaTh ONpPENAEICHUs OKPYXKHOCTH M Kpyra, XOpIbl M JuaMerpa
OKPY’KHOCTH, I10JIb30BAThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU
peleHny 3aaa4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, yMETh
HaxoauTh €€ wueHTtp. [lomb3oBaTtbes akTamMu O TOM, YTO OUCCEKTPHUCH YTJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOUKE.

Biazerp noHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BaThCS TEOPEMOU O
MIEPIICHINKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, [TIOHUMATh
WX TIPAKTUYECKUN CMBIC]T.

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

K xoniy oOyuenus B 8 Kkiacce OOydYarOMIMICS TOMYYHUT CIEAYIOIIHNE
MPEeIMETHBIE PE3YJIbTATHI:

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

[IpumeHsATh CBOMCTBA TOYKHM TMEPECEUCHMs] MEJIMaH TPEyrojbHUKa (LIEHTpa
Macc) B PEILIEHUH 3a/1ay.

Bnanetrs noHsiTUeM cpeAHEN JIMHUM TPEYTrOJbHUKA U Tpareluu, NPUMEHSTh
UX CBOMCTBA MpU PEUICHUU TeoMEeTpUYecKux 3anad. [lomb3oBaThecs Teopemoit
daneca U TEOPEMOI1 O MPOMOPIUOHATBHBIX OTPE3KAX, IPUMEHATh UX JJIs1 PELICHUS
MPaKTUYECKUX 3a]1a4.

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

[Tonb3oBaThcsi Teopemoit [ludaropa npns pemieHUsT TEOMETPUYECKUX H
npakTuYeckux 3aaad. CTpouTh MaTeMaTHYECKYH0 MOJENb B MPAKTUYECKUX
3a/1adyax, CaMOCTOSITEIILHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

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

Boruncnsarh (pazauyHbIMU cIOCOOAMHM) TUJIOIIA/Ib TPEYTOJbHUKA U TUIOIIAIN
MHOTOYTONBHBIX  (Guryp (MONB3ysCh, TAE HEOOXOAUMO, KAIBKYJISITOPOM).
[IpuMEHSATh MONTYyYEHHbIE YMEHHUS B IPAKTUUECKUX 3a/1auax.

Bnanets NOHATHSAMU BIMCAHHOTO W IIEHTPAJIBHOIO Yrja, MCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YTjaX, yIriax MEXAy XopJAaMu (CEKYLUIMMU) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

Branerb MOHATHEM OINKCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATh CBOMCTBA
OMKMCAHHOI'O YETHIPEXYTONIbHUKA MIPU PELICHUU 3a]1a4.

[IpuMeHATh MOyYEHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHUYECKHUE
MOJIEJH ISl 3a/1a4 PEeAIbHOW JKU3HU U MTPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHHUS
C TpPUMEHEHUEM TMOAO00US W TPUTOHOMETpHUH (MOJB3YSACh, TJI€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHuy oOyuenus B 9 kjacce oOydYaromuiicsi TMOJYYUT CIIEIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPpUYECKHE (YHKIIMH OCTPHIX YIJOB, HAXOIUTh C UX
MOMOILBIO PA3JIMYHBIE BJEMEHTHI MPSMOYTOJIBHOIO TPEYTrOoJNbHUKA («pEIIeHHe



MPSIMOYTOJIBHBIX TPEYTOIHLHUKOBY). HaxoauTh (¢ MOMOIIbIO KadbKyJIsSTOPa) AJIUHBI
U yTJIbI 111 HeTAOJIMYHBIX 3HAYCHUM.

[Tonws3oBaThes GpopMyiaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUISI HAXOXKJICHUA COOTHOLICHHM MEXIAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB ISl HAXOXKIACHUS Pa3INYHbIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEIICHUE TPEYTrOJbHUKOBY»), MPUMEHSITh HUX TMpHU
PELICHUU TEOMETPUUECKHX 3a]1a4.

Brnanets moHsTHSMH  npeoOpa3oBaHMs  TOIOOMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HbIX Quryp. Iloas30BaTbest cBOMCTBAMU OO0 TPOU3BOJIBHBIX
buryp, ymeTb BBIYUCIATH JUIMHBI M HAXOJUTh YIJbl Yy MOJOOHBIX (Uryp.
[IpuMeHSATh CBOWMCTBA MOMOOMS B MPAKTHYCCKHX 3ajadaX. YMETh HPHBOIAUTH
MPUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCs TEOPEMAMU O MPOU3BEAECHUN OTPE3KOB XOpJ, O MPOU3BEAECHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tomp30BaThCS BEKTOpAMH, MOHUMATh WX TC€OMETPUUYCCKUN U (PU3UUECKUMA
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYECKUX W (PU3MYECKUX 3ajad.
[IpuMEHATH CKAJISIPHOE MPOU3BEAEHNUE BEKTOPOB JJIsI HAXOXKIAEHUS JIJIUH U YTJIOB.

[Tonp30BaThCd METOAOM KOOpPJIMHAT HA IUIOCKOCTH, IPHUMEHSITH €ro B
PELICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Branerp MOHATHSAMU MPaBUWIBHOTO MHOTOYTOJbHUKA, JIWHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PAaJMAHHOW MEpHI yIJId, YMETh BBIYHUCIATH ILIOMIA]b
Kpyra u ero yacteul. [[puMeHsITh moJTydeHHbIE YMEHHS B MPAKTUYECKHUX 3a]1a4ax.

Haxomute ocu (wim TEHTPHI) CUMMETpur (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIIUX CIy4dasix.

[IpyMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHUE
MOJIENN IS 3a7a4 PEAJTbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TMOA00MUs W TPUTOHOMETPHUUECKUX (DYHKIUI (MOIB3YsACh, TIE
HE00XO0IUMO, KAIBKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauvecTBo yacoB JIeKTPOHHbIE
HaunmMeHoBaHue pa3/iesioB U TeM undposbie
Ne i/m P Konrpoabusl | IIpakTudyecku (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThI
pecypcsl
[Ipocreiimume reomeTpudeckue GUTrypsl 1
1 I/If cBoiictBa. M3me :Hne FGOMS; I/I}:II;CKI/IX 14 brbamorexa [TOK
' p P https://m.edsoo.ru/7f415¢e2¢
BEITNYUH
bubmnoreka [IOK
2 T 22 1
DEYTOILHIIH https://m.edsoo.ru/7f415¢e2e
3 [TapanienpHble MpsiMbIE, CYMMa YTJIOB 14 | bubmuorexa [IOK
TPEYTroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxkpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 | bubnuorexa [IOK
MIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6nmnorexa [JOK
I1 7 4 1
> oBTOpeHue, 060bmeHne sHaHil https://m.edsoo.ru/7f415¢2e
OBULIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 4 0




8 KUIACC

KoanuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3ienoB u TeM nu(ppoBbIe
Ne i/m P Koutpoabn IIpakTHyeck (achp )
NPOrpamMMblI Bcero o0pa3oBaTebHbIC
ble padoThI ue padoTbl
pecypchl
N bu6mmoreka [{JOK
! HeTspexyrombHuKH 12 ! https://m.edsoo.ru/7f417¢e18
Teopema daneca u Teopema o
2 IPONOPLHUOHAIBHBIX OTPE3KaX, NOJOOHBIE 15 1 bubmorexa LIOK
porioph P > 1104 https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKA
ITnomans. HaxoxneHue miomanen
3 e III"IOJ)';[BHI/IKOB 51 iHoro FOJ'?ITH)II)IX ¢bur 14 1 bubmmorexa LIOK
pey Y P https:/m.edsoo.ru/7f417¢18
[Tnomanu nonoOHbIX huUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuoreka IIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpy:KHOCTU. Bricannsie u
5 OIIMCAHHBIEC YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka IIOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
bubnuoreka [JOK
11 7 4 1
6 OBTOpeHHE, 0000MmeHHE sHamHil https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuyectBo yacos DJICKTPOHHBIE
HaumenoBaHue pa3iesioB U TeM (uu¢posBbIe)
Ne ni/mm Kontpoubnsl | IIpakTnyeckn
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThl
pecypcsl
1 TpuronomeTtpusi. Teopembl KOCUHYCOB U 16 | bubnuoreka [IOK
CHUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuyeckue 10 | bubnuoreka [IOK
COOTHOLLIEHUs B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
4 9 1 bubmuoreka [JOK
JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH hitps://m.cdsoo.rw/7f41al 2
IIpa € MHOTOYTO KH. a
. paBWIbHBIE MHOTOYTONBHUKH. [ITHH . BuGmiorexa LIOK
OKPYHHOCTH H Hnomaﬂf Kpyra. https://m.edsoo.ru/7f41al2c¢c
Brruncnenue nmiomanei
Bbu6munoreka [JOK
6 JIBHOKCHHSL ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001eHNE, 7 ) bu6nmoreka [JOK
crucTeMaTu3alrs 3HaHUI https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KonuuyecTBo yacos 1 JIEeKTPOHHbBIE
ara
KonTpoan uudgposbie
Ne i/ Tema ypoka IpakTHuec U3y4eH
Bcero HbIE o0pa3oBaTebHbIE
KHue padorpl | HA
padoThI PeECYpPChI
1 [Ipocreitmne reomeTpudeckre 00BHEKTHI 1 bubmmorexa [JOK
P P https://m.eds00.ny/8866b724
2 MHOroyroiasHUK, JJOMaHas | bubmorexa HOK
Y ’ https://m.eds00.ru/8866¢cb6a
3 CMexXHbIE U BEPTUKAIIbHbBIC YIJIbI 1 bubmorexa HOK
P Y https://m.edso00.ru/8866¢5c0
4 CMexHbIE U BEpTUKAJIbHbBIC YIJIbI 1 bubmorexa OK
P y https://m.eds00.ru/8866¢7be
5 CMexxHbIE U BEPTUKAIIbHBIE YTJIbI |
6 CMeXHbIE U BEPTUKAJIbHBIC YIJIbI 1
7 CMeKHbIE U BEPTUKAJIbHBIE YIJIbI 1
8 CMeKXHbIE U BEPTUKAJIBHBIE YTJIbI 1
9 N3mepenne JIMHENHBIX U YTIIOBBIX 1
BEJINYMH, BBIUNUCIICHUE OTPE3KOB U YIJIOB
10 W3mepeHre TMHEWHBIX U YTJIOBBIX | bubnuorexa [JOK
BEJIMYUH, BEIYUCIIEHUE OTPE3KOB U YIVIOB https://m.edsoo.ru/8866¢c3ea
1 N3mepenre TMHEWHBIX U YTIIOBBIX )
BEJIMYMH, BRIUMCIICHHUE OTPE3KOB U yTIIOB
12 W3mepenue JIMHEUHBIX U YIJIOBBIX 1

BCJIMYHMH, BEIYUCIICHUC OTPE3KOB U YIJIOB




[MepumeTp u rromans Guryp,

13
COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB
14 [lepumetp u miomaap Guryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB
[ToHsTHE O paBHBIX TPEYTOJbHUKAX U
15 IIEPBUYHBIE IPEACTABICHUS O PABHBIX bubmorexa LOK
p pea p https://m.edso00.ru/8866¢ce80
durypax
16 Tpu mpu3HaKa paBeHCTBA TPEYTOJILHUKOB bubmorexa LOK
PHIP p pey https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB Bubmorexa OK
puip p pey https://m.edso0.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa TPEYTOJILHUKOB Bubmorexa OK
pu 1p p pey https://m.edsoo.ru/8866¢e01e
19 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB
20 Tpu npusHaka paBeHCTBa TPEYTrOJIbLHUKOB
21 Tpu mpu3HaKa paBeHCTBA TPEYTOJILHUKOB bubmorexa LOK
PHIP p pey https://m.edso00.ru/8866e88¢
” [Ipr3Haku paBeHCTBA MPSMOYTOJbHBIX
TPEYTroJIbHUKOB
3 [Ipu3Haku paBeHCTBA MIPSMOYTOJIBHBIX
TPEYTroJIbHUKOB
CBOICTBO M€IMAaHBI IPSIMOYTOJILHOTO
24 €yTOJILHUKA, IPOBEIEHHON K buGnuorexa [IOK
Tpey » IPOBCAL https://m.edsoo.ru/8866e9ec
TUTIOTEHY3€
CBOICTBO MeIMaHBI TPSIMOYTOJILHOTO
25 TPEYTOJIbHUKA, IIPOBENEHHON K
TUTIOTEHY3€
26 PaBHOOEIpeHHBIC 1 PABHOCTOPOHHHUE bubmuoreka [JOK




TPEYTrOJIbHUKU https://m.edsoo.ru/8866d6fa
7 [Tpu3Haku U CBOMCTBA paBHOOEPEHHOTO bubnumorexa [IOK
TpEyrojbHuKa https://m.eds00.ru/8866d880
)3 [Tpu3Haku u cBoOWCTBa paBHOOEAPEHHOTO bubnuorexa [JOK
TPEYrOJIbHUKA https://m.edso00.ru/8866d880
29 [Ipu3Haku u CBOMCTBA paBHOOEIPEHHOTO bubnuorexa [JOK
TPEYroJabHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reometpuu
31 HepasencTBa B reometpun Bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reometpuu
33 HepasencrBa B reomerpuu
34 [IpssMOYTOJIbHBIN TPEYTOJIBHUK C YIJIOM B bubnuorexa [JOK
30° https://m.edsoo.ru/8866eb22
35 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30°
36 KonTponbHas padbota no teme bubnuorexa [IOK
"TpeyronbHUKU" https://m.edsoo.ru/8866ecbc
37 [TapannenbHble psiMbIE, UX CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/8866ef64
38 [Tareiii noctynar EBkinuaa
Hakpect nexaiuue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC MIPU bubnnorexa [JOK
IEpPECEUECHUH TapAILIENIbHBIX IIPAMBIX https://m.edso0.ru/88661086
CEKyIlen
40 HaxkpecT nexaiue, COOTBETCTBEHHBIE U

OIHOCTOPOHHUC YTJIBI, O6paSOBaHHLIe 1pu




NEPECCUCHUU MApAJIIICIbHBIX ITPAMBIX
CEKyIleil

Hakpect nexaiune, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIEC IPU

H MEePECCUCHUH MapaIeNIbHBIX IPSIMBIX
ceKyuien
Hakpecrt nexaine, COOTBETCTBEHHBIE U
4 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC IPU
MEePECCUCHNH MapaIeNIbHBIX IPSIMBIX
CEKyIlen
Hakpecr nexaiine, COOTBETCTBEHHBIE U
13 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC MIPU bubnuorexa [JOK
[EPECEYECHUN NAPAIUIETBHBIX TPAMBIX https://m.edsoo.ru/886613b0
CEKyIlen
[Ipu3HaK napayIeNbHOCTH MPSIMBIX YEpe3
44 PABEHCTBO PACCTOSHUI OT TOYEK OJTHOU
MPSIMOM J10 BTOPOIl TPSIMOM
[Ipu3Hak mapaineabHOCTH MPSMBIX Yepe3
45 PaBEHCTBO PACCTOSHUM OT TOYEK OJHOU
IIPSIMOM 10 BTOPOM IPSIMOi
46 CyMmMa yrII0B TpeyroJibHUKa bubamorexa [OK
https://m.edso00.ru/88661630
47 Cymma yTJIoB TpeyroJibHUKa bubmorexa HOK
https://m.edsoo.ru/8866f8ba
48 Buenrnue yriibl TpeyrojibHUKA bubmorexa IOK
https://m.edsoo.ru/8866fasSe
49 Bueninue yribl TpeyrojibHUKA
50 KoHTponbHas paboTa 1o teme bubnmnoreka LIOK




"ITapanienpHble MpsIMbIE, CYMMa YTJIOB

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

TpeyrojbHuKa"
51 OKpyXHOCTb, XOPJIbl U TUAMETP, X bubnnoreka [IOK
CBOMCTBA https://m.edso00.ru/88670800
52 KacarenbHast K OKpY>KHOCTH bubmmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B yIoJl
54 OKpY’>KHOCTb, BIIUCAHHAS B YTOJ
bubnuorexa [JOK
55 [Tonstue o 'MT, npumenenue B 3aavax hitps://m.c dsoi_.[ru 18867013¢
bubnnoreka [IOK
56 [Tonstue o 'MT, npumenenue B 3aj1auax hitps://m.c dsogru 188670508
buccekTpuca u cepeIMHHbBIN
57 MEePIEHANKYIISIP KaK TEOMETPUUYECKHE
MecCTa TOYEK
58 OKpY’>KHOCTb, OIIMCAHHASI OKOJIO bubnuorexa [JOK
TpeyrojbHuKa https://m.edso0o.ru/88670a62
59 OKpy»XHOCTb, ONTUCAHHAS OKOJIO
TPEYroJIbHUKA
60 OKpyXHOCTb, BIMCaHHAs B TPEYTOJIbHUK bubmorexa HOK
https://m.edsoo.ru/8867103¢
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
62 IIpocreiimme 3a1a4yn Ha MOCTPOEHUE bubmoreia HOK
https://m.edso00.ru/88671188
63 [Ipocreiimue 3a1aun Ha TOCTPOEHUE bubmorexa HOK
https://m.edso0.1u/886712d2
64 KonTponbhas pabota no teme bubnnorexa [JOK

"OKpYy>KHOCTb U KpyT. I'eomeTpuueckue

https://m.edso00.ru/88671462




noctpoeHus"

[ToBTOpeHue u 00001IeHIE 3HAHHIA

65 OCHOBHBIX HOHATHUI U METOA0B Kypca 7 1 bubnmorexa [IOK
A yp https://m.eds00.ru/886715b6
KJacca
bu6mmoreka [JOK
66 Hrorosas koHTpoabLHas paboTa 1
p p https://m.eds00.ru/886716ec
[ToBTOpeHue u 0000IIIeHIE 3HAHHIA
67 OCHOBHBIX IIOHSTUH U METOJIOB Kypca 7 1
KJacca
[ToBTOpEeHME M 0O0OIICHUE 3HAHUA
. bu6mmoreka [IOK
68 OCHOBHBIX TTOHSATHN U METOAOB Kypca 7 1

KJj1acca

https://m.eds00.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




8 KUIACC

KoangecTBo yacoB 1 JIeKTPOHHbIE
aTa
Ne T Konrtpoun uugposbie
€Ma ypoka HpaKanec H3y4YeH
n/n Bcero HBIE o0pa3oBaTe/bHbIE
KHe padorpl | M
paﬁoTbI pecypcehbl
1 ITapamnenorpaMM, ero Ipu3HakKyd U CBOMCTBA 1 buGnuorexa [IOK
p p > p https://m.edsoo.ru/88671af2
2 ITapamienorpaMM, ero Npu3Haku U CBOMCTBA 1 bubmorexa HOK
p P ’ p https://m.edsoo.ru/88671cal
3 ITapanmenorpamm, ero npu3Haky U CBOMCTBA 1 bubnmorera [TOK
p p ? p https://m.edsoo.ru/88671cal
YacTHble ci1ydan napajuieJorpaMmMoB
4 (MpAMOYTOJBLHUK, pOMO, KBaJpaT), UX 1 bubmorexa HOK
pAMOY u,p » KBAZpAT), https://m.edsoo.ru/88671dea
MIPU3HAKHU U CBOMCTBA
YacTHble c1yyau napauieorpaMMoB
5 (MpsAAMOYTOJILHUK, pOMO, KBaJIpar), UX 1 bubmmorexa [TOK
pAMOY <, POMD, KBaJpat), https://m.eds00.ru/88671£20
MIPU3HAKHU U CBOMCTBA
YacTHble cyyad napauieJorpaMMoB
6 (MpsIMOYTONBHUK, POMO, KBaJpaT), UX 1 bubmmorexa LIOK
pAMOY v,p - KBAZIpAL), https://m.eds00.ru/8867209c¢
MIPU3HAKHU U CBOICTBA
bu6nmuoreka [JOK
7 T 1
pariets https://m.edsoo.ru/88672358
8 PaBHOOOKAS ¥ IIPSIMOYTOJIBHASA TPAIECIIAH 1 bubmorexa LHOK
p y pariel https://m.eds00.ru/8867252¢
9 PaBHOOOKAsI 1 IPSIMOYTOJILHAS TPAIIEIINU 1 bubmmorera [TOK
p y panel https://m.eds00.ru/88672858




Bbu6nuoreka [JOK

10 Meron yasocHus Mewanb! https://m.eds00.ru/88672b14

11 [enTpanbHasi cMMMETpUs bubmmoreia LIOK
p p https://m.edsoo0.ru/88672b14

12 KonTponbhas pabota no teme bubnnorexa [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bub6nuorexa [IOK
MPOMOPLHUOHAIIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenuss JUHUS TPEYTOJIbHHUKA bubmorera [IOK
pex pey https://m.edsoo.ru/88672¢e0c

15 Cpenuss JUHUS TPEYTOJIbHUKA bubmorexa HOK
pea pey hitps:/m.eds0o.ru/88672138

16 Tpamenus, €€ cpeaHas JIUHUA bubmorexa [JOK
panenns, pea https://m.edsoo.ru/88672358

17 Tpamenus, e€ cpeadsas TUHAA bubmorera [IOK
patietis, pea https://m.edso00.ru/88673064

18 IIpomoprinoHanbHBIE OTPE3KU bubmorexa HOK
p ph p https://m.eds00.ru/88673794

19 ITpomoprinoHanbHBIE OTPE3KU bubmotera [JOK
p P p https://m.edsoo0.ru/88673794

20 LlenTp Macc B TpeyrojibHUKE Bubmorexa LIOK
p pey https://m.edsoo.ru/886738fc

bubmnoreka [IOK

21 I1

OZOOHKIE TPEYTOTEHHKH https://m.edsoo0.ru/88673a78

22 Tpu npusHaKa 1og00Us TPEYTOJILHUKOB bubmorexa [JOK
pr 1ip a pey https://m.edsoo.ru/88673bae

23 Tpu npuszHaKa Mog00Us TPEYTrOTHbHUKOB Bubnmorexa LIOK

https://m.edso00.ru/88673d52




Bbu6nuoreka [JOK

24 T
PH MPH3HAKA NOAO0US TPEYTOMBHIKOR https://m.eds00.ru/8867400e
25 Tpu npusHaka noo0ust TpeyroJIbHUKOB
2% [TpumeHneHne NoA00Hs PU PEeLICHUN
IIPAKTUYECKUX 3a7a4
7 KoHnTtponbHas padora o teme "I[logoOHbIe bubnuoreka [IOK
TPEYroJbHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa TIIONIa1€1 F€OMETPUUECKUX bubnuorexa [JOK
buryp https://m.edsoo.ru/886745fe
79 dopmyJbl 1)1 IUIOLIAN TPEYTOJIbHHKA, bubmmorexa [IOK
rnapajuiejiorpamma https://m.edso00.ru/88674860
@opmyIbl 4J1s IUIOLIAAN TPEYTOJIbHUKA, bubnuorexa [IOK
30
napajuiesiorpaMmma https://m.edsoo.ru/88674a22
31 @opMyIbl I ILIOIIANA TPEYTOJILHUKA, bubnuoreka [IOK
napajuiesorpaMmma https://m.edsoo.ru/88674a22
1 DopMyJIbl [T TUIOIIAIHA TPEYTOJIbHUKA, bubmuotexa [JOK
rnapajuiesiorpaMmma https://m.edso0o.ru/88675288
1 @opMyIibl 1)1 ILIOIIAN TPEYTOJIBHHKA, bubnuorexa [JOK
rnapajsesorpamma https://m.edso0o.ru/8867542¢
34 Brruucnenue miomnanei CaoxxHbIX QUr bubmorexa HOK
ta P https://m.edsoo.ru/88674e78
bu6mmoreka [IOK
35 IT i 0
JTotam (bHryp Ha [JICTHATOM Dymare https://m.edsoo.ru/8867473e
36 [Tnomaay momoOHBIX GUryp
37 [Tnomanu nonoOHbIX GuUryp
bubmnorexa [IOK
38 3ana4yu ¢ NPaKTUUECKUM COJIEP)KaHUEM

https://m.eds00.ru/88675558




Bbu6nuoreka [JOK

39 3ana4yu ¢ MPaKTUUECKUM COJIEP)KaHUEM https:/m.cdsoo.ru/88675684
40 Pemenwe 3aa4 ¢ IIOMOIIBIO METOIA bu6nmoreka [JOK
BCIIOMOTATEJIbHOM MIIOIIAIN https://m.edsoo.ru/8867490
bu6nunoreka [JOK
41 K 0 "1 "
ORTPOIBHAN pabOTa IO TEME TLUIOMALS https://m.edsoo.ru/8867579¢
N bu6mmoreka [{OK
42 T IT
copema [Tudaropa u ¢€ npumenciie https://m.eds00.ru/88675918
N bubnuorexa [JOK
43 T IT
copema [Tudaropa u € npumencrie https://m.edso0o.ru/88675918
N bu6nmmoreka [IOK
44 T IT
copema [Tudaropa u ¢€ npuvenciie https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u e€ npuMeHeHne
46 Teopema [Iudaropa u e€ npumeHeHue
OrnipesiesieHre TPUTOHOMETPUIECKUX
HKUMA OCTPOTO yIJIa NPSIMOYTOJIBHOIO
47 ? }; FOJ‘II)HI/IKEII) T I/I}II“OHOMI;T I/II}IIGCKI/IG bubmorexa OK
pey P P https:/m.edso0.ru/88675d32
COOTHOIIICHUS B MIPSIMOYTOJIBHOM
TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmorexa [JOK
P P A https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO
51 KoHnTtponbHas pabora mo teme "Teopema bubnuoreka [IOK
[Tudaropa u Havana TpUroHoMeTpun" https://m.edsoo.ru/8a1407¢e8
57 BnucanHnble U IEHTpaIbHBIE YIJIBI, YTOJI bubnuorexa [JOK
MEXK]ly KacaTeJIbHOM U XOpI01 https://m.edsoo.ru/8al415b2
53 Brniucannbie v LIEHTpaIbHBIE YTIJIbI, YTOJ bubmuorexa [JOK




MEXy KacaTeJIbHOU U XOpAOU

https://m.edsoo.ru/8a141940

Bnucannbie u HCHTPAJIbHBIC YTJIbI, YT'OJI

bu6nmmoreka [IOK

54 N .
MEXy KacaTeJIbHOU U XOpAou https://m.edsoo.ru/8al41b34
55 VYTl MEXTYy XOp/IaMHu U CEKYILIUMH
56 Vsl MeXIy XOpJaMHU U CEKYLIUMU
BrucanHbele ¥ omMcaHHbIE
57 YeThIPEXYTOJBHUKHN, UX IPU3HAKU U buGnnorexa [IOK
. pexy ’ p https://m.edsoo.ru/8a140f86
CBOMCTBA
Broucanuble u onmMcaHHEIE
58 YETBIPEXYTOJIbHUKY, UX IPU3HAKUA U bubnnorexa [IOK
o pexy ’ P https://m.edsoo.ru/8al416d4
CBOMCTBa
Broucanubsle n oncaHHEIE
59 YeTBhIPEXYTOJIbHUKH, UX IPU3HAKU U bubnmnorexa [IOK
. pexy ’ p https://m.edsoo.ru/8al1416d4
CBOMCTBa
[IprMmeHeHre CBOMCTB BOMCAHHBIX U
60 OINMCAHHBIX YETHIPEXYTOJIHLHUKOB IIPU
pELICHUH T€OMETPUUECKUX 3a/1a4
IIpuMeHeHne CBOKCTB BIUMCAHHBIX U
61 OINMCAHHBIX YETHIPEXYTOJIBHUKOB IIPU
pELICHUH T€OMETPUUECKUX 3a/1a4
6 B3aumHoe pacnonoxenue aByx bubmumorexa [IOK
OKPY>KHOCTEH, 00IlIHe KacaTeIbHbIE https://m.edsoo.ru/8al410a8
63 Kacanue okpyskHOCTEH bubmorexa HOK
Py https://m.edsoo.ru/8al410a8
Kontposnbnas pabota no teme "Yrisl B
Bbu6nuoreka [JOK
64 OKpYXHOCTHU. BriucaHHbIE U ONTHUCAHHBIE

YEeTBIPEXYTOJIbHUKH"

https://m.edsoo.ru/8al141c88




65 IToBTOpEHNE OCHOBHBIX NTOHATHI U MGTO,Z[f)B 1 bubnuoreka [IOK
KypcoB 7 1 8 KJIacCOB, 0000IIEHIE 3HAHUA https://m.edsoo.ru/8al41ddc
66 IloBTOpEHNE OCHOBHBIX IIOHATUN U METOZ0OB 1 bubnmorexa [IOK
KypcoB 7 U 8 KJIacCOB, 00001IEHHE 3HAHU https://m.edsoo.ru/8al41efe
67 HToroBas KOHTpOJIbHAs paboTa 1 ngg;;fg;gﬁga 142368
68 IToBTOpEHNE OCHOBHBIX IIOHATHNA U METOZ0OB 1 bubnumorexa LIOK
KypcoB 7 U 8 KJIacCOB, 000011IeHIE 3HAHUH https://m.edsoo.ru/8al420ac
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmnuecTBo yacos 1 DJIeKTPOHHBbIE
ara
Ne T Kontpoan uugposbie
€Ma ypoka HpaKTuqec H3Yy4YeH
n/n Bcero HbIE o0pa3oBaTe/bHbIE
KHe padorTnl | HA
padoThbI PECYpPChI
1 OrnpeneneHrue TPUrOHOMETPUUECKUX | bu6nuoreka [JOK
¢yukuuit yrinos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 ®opMyIibl TPUBEAECHUS 1
3 TeopeMa KOCUHYCOB 1 bubmorexa [OK
P Y https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 bromorexa [TOK
P Y https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 T 1
copemMa CHHyCcoB https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
Teopema cuHycoB 1
Haxosxnenue 1yiiH CTOPOH U BEJIMYUH YTII0B bubnmoreka [JOK
9 1
TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
Bbu6mmorexa [JOK
1 P 1
0 CHICHHIE TPEYTOILHHKOB https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyroabHUKOB 1 bubmmorexa [IOK
pey https://m.edsoo.ru/8al42acO
bubmnoreka LJOK
12 P 1
CUICHIE TPEYTOILHHKOB https://m.edsoo.ru/8al42ac0
13 Pemienue TpeyroapHUKOB 1 bubnuorexa [JOK




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

[IpakTHueckoe NpUMEHEHUE TEOPEM

bu6mmoreka [IOK

14
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB 1 KOCHHYCOB
Kontponbhas pabota no teme "Pemienue bubnuorexa [JOK
16 "
TPEYTOJIBbHUKOB https://m.edsoo.ru/8al14392a
bubmnoreka LJOK
0 0
17 [TonsiTe o mpeoOpazoBaHUU MO00US hitps://m.edsoo.ru/8al 43ab0
18 CoOOTBETCTBEHHBIE DJIEMEHTHI TTOT00HBIX bu6mmoreka [IOK
buryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI TTOT00HBIX
¢uryp
Teopema o npou3BeACHUN OTPE3KOB XOP/I,
20 €0 pe ao pOI/I3B€ I[eHI/II/I oT pe31<013 . bubmoreia HOK
T Ma O I
p p a p . https://m.edsoo.ru/8a14406¢
CEKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOU
Teopema o npou3BeACHUN OTPE3KOB XOP/I,
21 g a g 3BE I[GHI/II/I OT pe31<013 . bubmorexa [OK
TeopeMa o HpOH3BE P . https://m.edsoo.ru/8al441a4
CEKYIIUX, TeOpeMa O KBaJpare KacaTeIbHOU
Teopema o mpou3BEIEHUN OTPE3KOB XOP/,
22 T g Ma np W3B ) HUU Tpe3KOB . bubmorexa TIOK
cOpeMa © TIPOM3BEAC 1P . https://m.edsoo.ru/8al442da
CEKyIIUX, TeOpeMa O KBaJpare KacaTeIbHOU
[IpumeHeHne TeopeM B pelIeHUun bubnuorexa [JOK
23
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143106
24 [IpumeHeHue TeOpeM B pelIeHUH bubmuorexa [IOK
reoOMEeTpPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc
)5 [IpumeHneHue TeOpeM B pelIEHUH bubnuorexa LIOK

reoOMCTPHUYCCKUX 3a71a4

https://m.edsoo.ru/8a144578




Konrponbnas padora o reme

bu6mmoreka [JOK

26 "IIpeoOpazoBanue mMoI00MS. I:/IGTpI/I‘-IeCKI/Ie hitps://m.cdsoo.ru/8al447a8
COOTHOULIEHUS B OKPY>KHOCTH
7 Omnpenenenue BeKTOpoB. OU3HUECKUN U bubnuoreka [IOK
T€OMETPUYECKHUI CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
)3 CroxeHne 1 BBIYMTaHHUE BEKTOPOB, bubmnoreka LJOK
YMHOEHUE BEKTOpPA HA YUCIIO https://m.edsoo.ru/8al44a8c
79 CrnoxxeHue 1 BBIYUTaHUE BEKTOPOB, bubnmoreka [JOK
YMHOXKEHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CnosxeHue 1 BBIYMTAaHHUE BEKTOPOB,
YMHO’KE€HHUE BEKTOpa Ha YUCIIO
31 Pasnoxenue BekTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM
bubnmoreka [JOK
32 Koopantatet BekTopa https://m.edSO(I)_.Iru/SSal44fbe
3 CkansipHoe pou3BeJIeHUE BEKTOPOB, €T0 bubnuoreka [IOK
MIPUMEHEHUE I HaXO0XIECHUA IJIUH U yIIIOB https://m.edsoo.ru/8a14539¢
14 CkansipHO€ IPOM3BEIEHUE BEKTOPOB, €TO bub6numorexa LIOK
MIPUMEHEHUE U1 HaXO0XKICHUS [UIMH U YTJIOB https://m.edsoo.ru/8al14550e
35 Pemrenne 3aayu ¢ TOMOLIBIO BEKTOPOB Bubmmorexa [JOK
https://m.edsoo.ru/8al44c3a
36 Pemenue 3aayu ¢ TOMOILIBI0 BEKTOPOB Bubmmorexa [JOK
https://m.edsoo.ru/8al458c4
37 IIpMeHeHne BEKTOPOB I PELLIEHUS 3a7a4
bu3uKu
38 Konrponsnas padora no reme "Bekropsr” E:fi;j;fg;gﬁga 145608
39 JlexapToBBbI KOOPAUHATHI TOUYEK Ha




IIJIOCKOCTH

40 YpaBHeHHE IPAMOI bubmmorexa LOK
https://m.edsoo.ru/8al45¢c48
41 YpaBHeHUE IPAMOI
bubnuoreka [IOK
42 Y PABHEHHE OKPYKHOCTH htms://m.edSO(])_.Iru/8a14635a
43 Koopaunats! TOYeK niepecedeHus bubnuorexa LIOK
OKPY>KHOCTH U IPSAMOU https://m.edsoo.ru/8a146620
Metoa KoopAMHAT MPU PELIEHUN
44 reOMEeTPUUECKUX 3aj1ay, IPaAKTHUECKUX
3a1a4
Metoa KoOopAMHAT MIPU PELIEHUN
45 FeOMETPUYECKUX 3a]1a4, TPAKTHUYECKUX
3aj1a4
Meroa KOOpAVHAT NPU PELIEHUN
46 Tr€OMETPUYECKHX 3a]1a4, IPAKTHIECKUX
3a1a4
47 KonTponbnas padota mo Teme "JlekapToBsI bubnmoreka [JOK
KOOPJMHATHI HA TUIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 IIpaBunBHBIE MHOTOYT'OJIBHUKH, BEIYUCIICHUE bu6nuorexa [IOK
HX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnuoreka [IOK
49 Hueno 7. Jlnia OkpysKHOCTH https://m.edSO(])_.[ru/8a147208
bubnuorexa LIOK
30 Hucro . JLnHHa OkpysKHOCTH https://m.edsog)_.[ru/8a14714c
51 JMHA TyT¥ OKPYKHOCTH
52 Pannannag mepa yria Bubmmorexa LIOK

https://m.edsoo.ru/8al4714c




Bbu6mmorexa [JOK

53 ILnomane kpyra, ceKTopa, CErMeHTa
Al Xpy P https:/m.edsoo.ru/8a147426
bubmnoreka LIOK
54 [TImomane kpyra, cekTopa, CErMeHTa
https://m.edsoo.ru/8a147750
bubmnoreka LJOK
55 [Imomane kpyra, cekTopa, CerMeHTa
https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 IlonsaTHE O ABMKEHNUHU TVIOCKOCTH
https://m.edsoo.ru/8al47c¢82
57 IIapamnensHbIi IEPEHOC, ITIOBOPOT bu6morexa TIOK
P p ’ p https://m.edsoo.ru/8al47f16
58 [TapannenbHBIM IEPEHOC, HOBOPOT bubmorera [JOK
P P ’ p https://m.edsoo.ru/8a147f16
59 [TapamienpHbIN IEPEHOC, TIOBOPOT
60 [TapaniensHbIi IEPEHOC, TIOBOPOT
61 [IpuMeHeHne NBUKEHNI MTPU PEIEHNUN bubnuorexa [JOK
3a/1a4 https://m.edsoo.ru/8a1480e2
KonTponbhas pabota no temam
62 "[IpaBrsIbHBIE MHOTOYTOJIBHUKH.
OKpy>XKHOCTb. JIBHKEHHUS MIIOCKOCTH"
[ToBTOpeHme, 06001IIEeHNE, CHCTEMAaTH3aIUS
. bubmuoreka [JOK
63 3HaHUU. MI3MepeHne reoMeTpuuecKkux
https://m.edsoo.ru/8a148524
BeNMMYUH. TpeyroabHuKH
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS
. bubmuoreka [JOK
64 3HaHui. [lapamiensHble n
https://m.edso0o0.ru/8a148650
MEePHEHANKYIISIPHBIC TIPSIMBIC
[ToBTOpeHnue, 060061IeHNE, CCTEeMaTH3aIUs
65 3HaHUi. OKPY>KHOCTb U KPYT.

FCOMCTpH‘-IeCKI/IC IOCTPOCHUA. Vrinl B




OKPY>KHOCTH

[ToBTOpenue, 06001IeHNE, CCTEeMaTH3aIUs

66 3HaHUM. BrincaHHble U ONTMCAHHBIE 1
OKPY>KHOCTH MHOTOYTOJIbHUKOB
67 HToroBast KOHTpOJIbHAsA paboTa 1 ngg;ﬁf;;gﬁga 148920
68 HOBTOPGHHC, 000011IeHIe, CUCTEMATH3AIIS 1
3HAHUI
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbI

7 KJIIACC
Kon
nposepsie .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
Moro 00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTart
a
6 I'eomerpus
Pacrio3naBaTh u3y4eHHbIE TeOMETpUYecKUEe (GUTYPBI, OMNPEAENATh HUX
B3aMMHOE  paCHOJOXKEHUEe, Uu300pakaTh TEeOMETpHUYECKUe  (UTYpBI,
6.1 BBITIOJIHATH YEPTEXKH MO YCIOBUIO 3a/1aun. I3MepsITh TMHEWHBIE U YTIIOBbIE
BEJIMYUHBL. Pemiate 3aauyu Ha BBIYMCICHUE MJIMH OTPE3KOB U BEIMYUH
YIJIOB
Jlenate TrpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
6.2 peanbHON KHU3HH, pa3MepoB MPUPOJHBIX 00BEKTOB. Paznnuarth pazMepbl
3THX O0BEKTOB MO NOPSAIKY BEIUUNHBI
6.3 CTpouTh 4epTEKHU K TCOMETPUUECKUM 3a7a4am
[Tonb30BaThcs MpHU3HAKAMU pPABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BATh
6.4 MpPU3HAKA U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJBHUKOB TPU PEIICHUH
3aj1a4
6.5 [IpoBoAUTH TOTUYECKHE PACCYKACHUSI C UCIIOJIBb30BAHUEM T€OMETPUUYECKUX
' TeopeM
[lonb30BaTbcs MpU3HAKAMHM PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB,
6.6 CBOMCTBOM MeJMaHbl, MPOBEAEHHON K THIOTEHY3€ MPSIMOYIrOJIbHOIO
TPEeYroJbHUKA, B PEIICHUH F€OMETPHUUECKUX 3a7a4
Omnpenensats mNapauIeNbHOCTh NPSIMBIX C TMOMOIIBIO YIJOB, KOTOpBIE
6.7 obpazyer ¢ HuUMH cekymas. OmnpenensiTb NapauIeTbHOCTh HPSAMBIX C
' MOMOIUIbI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPsAMOMl O TOYeK
OPYrou NpsMou
6.8 Pemars 3aaun Ha kieT4aroil Oymare
6.9 [TpoBOIUTH BBHIYMCICHUS M HAXOJUTh YHCIOBHIE M OYKBEHHBIC 3HAYCHHUS




YIJIOB B TE€OMETPUYECKUX 3aJladax C HCIOJb30BAHHUEM CYMMBI YTJIOB
TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU
MEPECEUCHUN  JIByX TMapajulesibHbIX  MpsAMBIX  cekywenh. Pemars

IMPAKTUYCCKUEC 3a/1a4i Ha HAXO0XACHUEC YIJIOB

BJ'Ia,Z[eTB MNOHATHUEM T'COMETPUYCCKOI'O0O MECTAa TOYCK. YMeThb OIIpCACIIATD

6.10 OMCCEeKTpUCY yIJIa M CEPEeIUHHBIM TEPHEHAMKYISp K OTPEe3Ky Kak
F€OMETPUYECKHE MECTA TOUEK
@opMynHpoOBaTh ONPEAEICHUS OKPYKHOCTH M KpYra, XOpIbl U JAHUAMETPA
6.11 OKpPY>KHOCTH, TIOJIb30BATbCA KX CBOWCTBAMHU. YMETh MPUMEHATH OTHU
CBOMCTBA TP PEILICHNH 3a/1a4
Bragers noHsATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomb3oBatbes (akTamMu O TOM, YTO OHCCEKTPHUCHI
6.12 YIJIOB TPEYTOJbHHKA MEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO
CepeIUHHbIE TEPIEHIUKYISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B
OJIHOM TOYKE
Braners nonsiTueM KacaTelbHOW K OKPY>KHOCTH, TMOJIb30BATHCSA TEOPEMOM
6.13 0 MEPHEHAUKYISIPHOCTU KacaTeIbHON U pajnyca, MPOBEIEHHOIO K TOYKE
KacaHus
6.14 [Tonp30oBaTbcst  MPOCTEMIIMMHM ~ TE€OMETPUYECKMMH  HEPABEHCTBaMH,
' [MOHUMATh UX MPAKTUYECKUN CMBICII
615 [IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE MTOCTPOEHUS C IIOMOLIBIO ITUPKYJIS
' Y JIMHEWUKHU
8 KJIACC
Kon
nposepse .
IIpoBepsiemble mpeaMeTHbIE Pe3yJbTATHI 0CBOCHHUSI OCHOBHOM
Moro o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0O 00111er0 00pa30BaHUs
pe3yJibTa
Ta
6 I'eomeTpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBHIPEXYTOJbHUKOB, WX JJIEMEHTBHI,
. MIOJI30BAThCS X CBOMCTBAMH IIPU PEIICHUH F€OMETPUUYECKUX 3a/1a4
62 [TpuMeHsTh CBOWCTBA TOUKH MEpPECEUEHUs] MEIUaH TPEyroJibHUKa (LEHTpa

Macc) B PElICHUH 3a7a4




BirageTs nmonsTHeM cpeqHe IMHUM TPEYTroJbHUKA U TPAIEIMH, IPUMEHSTh

UX CBOICTBa Inpun pPeHICHUHU TI'COMCTPUYCCKHUX 3aaad. ITonp30oBaThCs

63 teopemor Paneca M TEOPEMOHW O MPONOPLUUOHAIBHBIX OTpE3Kax,
MIPUMEHSATD UX IS PELICHUS IPAKTUYECKUX 3a]1a4
64 [IpumensTh  mpu3HAaKM  TOAOOWS  TPEYrOJbHUKOB B pEUICHHUH
' reOMETPUUYECKUX 3a/1a4
[Tons3oBatbest Teopemoit [ludaropa s pemeHHs TEOMETPHUYECKHX U
65 MpakTU4YecKuX 3a1ad. CTpOUTh MAaTEMAaTUYECKYIO MOJENb B IPAKTUYECKUX
' 3aJa4ax, CaMOCTOSTENbHO JIelaTh YePTEX U HAXOIUTh COOTBETCTBYIOLIME
JUTUHBI
Brnagete noOHATHMSAME CHUHYCa, KOCHHYCa UM TaHIE€HCAa OCTPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyroibHUKA. [loap30BaThCS 3TUMH MOHSITHAMM JUIS
pelIeHus] IPaKTUYECKUX 3a1a4
BrraucisaTs (pa3nuuHbIMU CTTIOCOOAMHM) TIIOMIAIh TPEYTOIBHUKA U TIIOMIA TN
6.7 MHOTOYTOJIBHBIX (puryp (mosim3ysch, rie HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpyMeHsITh MOJIy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax
Bnagerp MOHATUSMU BIMCAHHOTO W LIEHTPAJIBHOIO YIJa, MCIOJIb30BATh
6.8 TEOPEMBI O BIIMCAHHBIX YIJIaX, yriaaX MEXIy XopAamH (CEKyIIUMHU) U yTie
MEX/ly KacaTeJIbHOM U XOpA0H NpHU PEeLIEeHUN F'€OMETPUUECKHUX 3a1au
6.9 Bnanerp noHsTHEM ONHMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
' ONMCAHHOTO YETHIPEXYTOJbHUKA MPU PEIICHUH 33724
[IpuMeHATh NOJy4eHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTh MATEMAaTHUYECKUE
6.10 MOJIETN JJs 3aJad peajbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOLIHE
' BBIUUCJICHUS C IPUMEHEHUEM M0J100Us U TPUTOHOMETPUU (TIOJIB3YSCh, Te
HE00XO0IMMO, KaJIbKYJIATOPOM)
9 KIIACC
Kon
nposepse .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
Moro 0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA
pe3yabTat
a
6 ['eomerpus




6.1

3HaTh TPUTOHOMETpHUUYECKHE (YHKLUMU OCTPBIX YIJIOB, HAaXOAUTh C HX
IIOMOLIBIO  PAa3JIMYHbIE  DJIEMEHTHl  IPSIMOYTOJIBHOIO  TPEyTOJIbHHKA
(«perieHne OPSAMOYTOJBHBIX TPEYTrOJBLHUKOB»). Haxomuth (C MOMOILBIO

KaJIBKyJISITOpa) JJIMHBI 1 YTJIbL U HETA0IMYHBIX 3HAUYCHUH

6.2

[Tonp3oBaThCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM JJISi HAXOXJACHUS COOTHOIICHUMN

MCKAY TPUTOHOMECTPUUCCKUMU BCIMYNHAMU

6.3

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISl HAaXOXKICHHS
Pa3IUYHBIX JJIEMEHTOB TPEYrOJbHUKA («pElIEHHE TPEYrOJbHUKOBY),

MMPUMCHATH UX IIPHU PCHICHUU I'COMCTPUUCCKUX 3a1aY

6.4

Brnagerp moHsTHSAMH ~TIpeoOpazoBaHUs TOJOOHUS, COOTBETCTBEHHBIX
2JIEMEHTOB TMOMOOHBIX ¢uryp. Ilomp30BaThCs CBOWCTBAMHU IMMOJAOOMS
MPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH AJUHBI M HAaXOOUTh YIJIBL Yy
nonoOHex Quryp. I[lpumeHsTs cBoiicTBa mNOA00MS B MHPAKTHUYECKUX
3aa4ax. YMeTh NPUBOJUTH MPUMEPHI MOJOOHBIX (UTYP B OKPYXKAIOUIEM

MHUpE

6.5

[Tonp3oBaThcss TeOpeMaMu O MPOU3BEACHUU OTPE3KOB  XOpA, O

IMPOU3BCACHUN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTelbHOMU

6.6

[Tonp30BaThcs BEKTOpaMHU, MOHUMATh MX F€OMETPUUECKUN U (PU3HUECKUIt
CMBICJI, IPUMEHSTh UX B PEUICHUU T€OMETPUYECKUX M (PU3MUYECKUX 3aiad.
[TpuMeHATH CKaIpHOE ITPOU3BENECHUE BEKTOPOB Ul HaXOXKICHUS JUIMH U

yIJIOB

6.7

ITonp30BaThCA MCTOAOM KOOpAWHAT Ha INUIOCKOCTHU, IMPUMCHATL €ro B

PEIICHHUU IT'€COMCTPUYCCKUX U IPAKTHYCCKUX 3a71a4

6.8

Bnaners NOHATHAMH NPABUJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH M PaJUaHHOM MEpbI yIia, YMETb BBIUUCIATH
IUIOIAAL Kpyra M ero d4acred. lIpumeHsATs NOJydYeHHbIE YMEHHs B

IMMPAKTUYCCKUX 3aaadax

6.9

Haxoauth ocu WM LEHTPhl CUMMETPUM (GUTYpP, MPUMEHSTH IBUKCHUS

IIJIOCKOCTHU B HpOCTCﬁMHX clIydasx

6.10

HpI/IMCHSITB IOJIYUCHHBIC 3HAHUA Ha IMPAKTUKEC — CTPOUTb MATCMATHYCCKUC
MOACIM JId 3anad peaﬂBHOfI KHU3HHU U IPOBOAUTL COOTBCTCTBYIOHIUC

BbIYHCJICHHA C IIPUMCHCHUCM HOI[O6I/I${ U TPUTOHOMCTPHUUYCCKUX (bYHKI_II/Iﬁ




(MOMB3YACH, TA€ HEOOXOIUMO, KATBKYISITOPOM)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
6 I'eomerpus
HauanbsHele nousTus reomerpun. Todka, psiMas, OTPE30K, JIyd. YTou. Buael
6.1 yrioB. BeprukanbHble M cMmexHbIe yIubl. buccekrpuca yrma. Jlomanas,
MHOTrOyroJjibHUuK. [lapamiensHoCTh U IEpIEHANKYIIIPHOCTD IPSIMBIX
6.2 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOICTBa OCEBOW CHMMETpUHU.
' [IpuMepsl cHMMETPHH B OKpPYXKaIOIEM MUPE
63 OcHOBHbBIE TIOCTPOEHHUS C TMOMOIIBIO LMPKYJISI U JIMHEHKU. TpeyroiabHUK.
' BricoTa, MenaHna, OMcceKkTprca, X CBOMCTBA
64 PaBHOOepeHHBII W PaBHOCTOPOHHUN  TpeyroibHUKH. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CpoiicTBa W TpU3HAKU paBHOOEAPEHHOro TpeyrojabHuKa. [IpusHaku
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 IPU3HAKU NapaJlJIeNbHbIX NpsAMBIX. CymMMa YIJIOB TPEYTOJbHUKA.
' Bremnue yrisl TpeyrojibHUKa
[IpssMoyTOnbHBIM  TpeyroJbHUK. (CBOMCTBO MEIWAHBl MPSAMOYTOJIBHOTO
67 TPEYrOJIbHUKA, MPOBEAEHHOM K rumnoreHy3e. IlpusHaku paBeHCTBa
' MIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsMOYTrOIbHBIN TPEYTONBHUK C YTJIOM B
30°
HepaBeHcTBa B reoMeTpuU: HEPABEHCTBO TPEYTrOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJNbIleM yrie u OOJbIIeld CTOpPOHE
TpeyrojabHUKa. [leprenauKyssap U HaKJIIOHHAs
6.9 I'eomerpuueckoe Mecto TOYeK. buccexkrpuca yriia W CepeIUHHBIN
' NEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OxkpyXHOCTb M KpYyr, XOpJa U JuaMeTp, HX CBoiicTBa. BzaumHoe
6.10 pacroyioKeHUe OKpYKHOCTM W mpsimol. KacarenbHass u  cekymas K
OKPY’KHOCTH
6.11

OKpy>KHOCTb, BIHMCAHHas B yroi. BrucaHHas W ONHMCaHHAs OKPYXHOCTH




TPEYrOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

6 I'eometpus

6.1 UYeteipéxyronbHuki. [lapamienorpamm, ero npu3Haky U CBOKMCTBA

6.2 [TpsiMoyTroibHUK, POMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanenus, paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronbHast
' Tpaneuus

64 Meron yasoenuss mMeauansbl. LlenrpanbHas cummMmerpusa. Teopema Paneca u
' TeopeMa O IMPONOPUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUU TpeyroibHUKA U Tpaneuuu. LlenTp mMacc TpeyrosibHuKa

pp [Tonobue TpeyronbHUKOB, KO3pduient nonodus. IlpuzHaku mnomodus
' TpeyroyibHUKOB. [IpuMeHeHre noqooust Npy peleHnH MPaKTUIECKHUX 3a/1a4

6.7 @opmynbl A7 IUIOINAAM TPEYrojbHMKA, Mapajuieiorpamma, pomba u
' Tpaneuuu

68 CpoiicTBa miomaaeil reomerpuyeckux ¢uryp. OTHoleHHe IUIoUlaaen
' mo100HBIX (hUryp

6.9 Boruncnenue miomaneil TpeyroJlbHUKOB U MHOIOYTOJIBHUKOB Ha KJIE€TYaTOU
' Oymare

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

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YIJIa INPSMOYIOJBHOIO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPHUYECKUE
¢bynkun yrinos B 30°, 45° u 60°

6.12 BrnncaHHble M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXIy KacaTeIbHOM M XOpPIOM.
' VYTIibel MeXAY XOp/laMU U CEKYIIUMU

6.13 BrnncanHble 1 onMcaHHbIE YETHIPEXYTONBHUKI

6.14 B3anmHoe pacrnonoxxkenue IByX OKpyxkHocTed. KacaHwe OKpyKHOCTEH.

OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSM

9 KUIIACC




Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

6 I'eometpus
61 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenne TpeyronbHukoB. Teopema KOCHHYCOB UM TeopeMa CHHYCOB. Perienue
6.2 MIPAKTUYECKUX 3a/Jad C MHCIIOJIIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [Togqodue cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o mpousBeeHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bektop, mimHa  (MOAysnb)  BEKTOpa,  COHAINPABJIECHHBIE  BEKTOPHI,
65 MIPOTUBOMOJIOKHO  HANpaBJICHHBbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpALMU HaJ BEKTOpaMHU. Pa3noxeHue BeKTopa 1o JByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOe MPOU3BEACHHUE BEKTOPOB, MPUMEHEHHUE IS
' HAaxO0JICHUS JIIUH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMON U OKPYXKHOCTHU B
6.7 KOOpJMHATAX, NIEPECEUCHUE OKPYKHOCTEN M MPSAMbIX. MeTOoJ KOOPAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpykHOCTH. ['pagycHast u paauiaHHash Mepa yriia, BBIYMCICHHE JJIUH
' JIyT OKPY>KHOCTEM
6.10 [Inomane kpyra, cekTopa, CerMeHTa

6.11

JIBUKeHHsS IUIOCKOCTM M BHYTpEHHUE cUMMeTpuu ¢uryp (dIeMeHTapHbIe

npeactasienus). [lapamnensusiit neperoc. [loBopot




IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
nposepst
eMOoro
TpeOOBaH
usi

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00IIIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHune onepupoBaTh MOHITHSIMH: MHOXECTBO, IMOJAMHOXKECTBO, ONEpalluu
Ha/l MHOKECTBAMHU; YMEHHUE ONEPUPOBATh NOHATHAMMU: rpad, CBA3HBIN rpad,
JIepeBO, LUKJ, IPUMEHATh MX NPU PEIICHUU 3a/lay; YMEHHE HCIOJIb30BaTh
rpaguuecKkoe MpeiCTaBIEHHE MHOXECTB JJI  ONUCAHMUsS  peallbHBbIX

MPOIIECCOB U SIBJICHUH, IPH PEILICHUHM 3aJa4 U3 IPYTHX YUeOHBIX MTPEIMETOB

YMeHHne onepupoBaTb IMOHATUAMU: OIPEIECICHUE, aKCUOMa, TEOpeMa,
JOKA3aTeIbCTBO;  YMEHHME  pAaclO3HAaBaTh  HUCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, IMPUBOAUTH IPUMEPHI U  KOHTPIPHUMEPHL, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHATHUSAMU: HATYPAIbHOE YHCJIO, IPOCTOE H
COCTaBHOE YHCJIO, IEJIMMOCTh HATYPAJbHBIX YMCEN, NMPU3HAKU JIEIUMOCTH,
L[eJI0€ YUCIIO0, MOAYJb YHClia, OOBIKHOBEHHAs! Ipo0Ob U AeCSITUYHas JIpoOb,
CTaHAAPTHBIA BHJ YKCJA, PALIMOHAIBHOE YHUCIO, UPPALMOHAIIBHOE YUCIO,
apuMeTnyecKuil KBaJpaTHBIM KOPEHb, YMEHHE BBINOJHATH JCUCTBUS C
YUCJIAMM, CPAaBHHMBATh W YIOPSAOYMBATH YHUCIA, MPEJACTABIATh YHMCIIA Ha
KOOPAMHATHOW NPSAMOW, OKPYIJIATH YHUCJA; YMEHUE JENaTh NPUKUIAKY M

OIIEHKY pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENbIM I0Ka3aTeleM,
apu(pMeTHYECKHI KBaJpaTHbIM KOPEHb, MHOTOUJICH, ainredpanyeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJbHOM CTENeHUu Oosblie
€IMHUIIBI; YMEHHE BBINOJHATH PAacdy€Thl 1Mo (GopmylsiaMm, MpeodpazoBaHMs
LENBIX, JPOOHO-PAIIMOHAFHBIX BBIPAKEHUH W BBIPAXKEHUH C KOPHSIMH,
pa3I0KEHUE MHOIOWICHAa Ha MHOXKHUTENIH, B TOM YHCJIE C UCIOJIb30BAHUEM

(dbopMys pa3HOCTH KBaJIpaTOB U KBaApaTa CyMMbI H Pa3HOCTH

YMeHune onepupoBaTh MOHSATUSMHU: YHCIOBOE PaBEHCTBO, YpPaBHEHHE C




OJIHOM NEPEMEHHOW, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTh JIMHEeWHblE W KBaJpaTHbIE YpaBHEHHS, JIpOOHO-
palMOHAIBHBIE YPABHEHUS C OJHOM MEPEMEHHOM, CUCTEMBI JBYX JIMHEMHBIX
YpaBHEHUI, TUHEIHbIC HEPABEHCTBA U UX CHUCTEMBbI, KBaJIpaTHBIE U IPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW, B TOM YMCIE IMpHU
pelICHNH 3aJa4 M3 JAPYrUX MPEIMETOB M MPAKTUYECKUX 3a/1a4; YMEHUE
KCIIOJIb30BAaTh KOOPAMHATHYIO NPSAMYIO MU KOOPAMHATHYHO IUIOCKOCTH JUIS

1300paKeHMsl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMmeHue onepupoBaTh MOHATHAMHM: (QYHKUMS, TIpaduk QYHKUMH, HYJIU
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKHM BO3pacTaHus,
yObIBaHMs, HaWOOJIbIIEE W HAaWMEHbIee 3HaueHUs (YHKIHUU; yMEHUE
ONEpPUPOBATh TMOHATHSMU: MpsMas HPONOPLUOHAIBHOCTb, JIMHEHHAs
¢byHKuMs, KBagpaTHuHas (yHKIMA, oOpaTHas MPONOPILHMOHAIBHOCTD,
napalona, runepoosua; ymMeHue CTpouTh rpaduku GyHKIUH, UCIOIb30BaTh
rpaduKu Ui ONpEAETCHUs CBOICTB MPOLIECCOB U 3aBHUCUMOCTEH, s
peleHus 3aa49 U3 APYruX y4eOHBIX MPEIMETOB U PeaIbHOW KU3HH;, YMEHUE

BbIpaXXaTb (bOpMy.]'IaMI/I 3daBUCUMOCTHU MCIKAY BCIIMIYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEJOBATEIBHOCTh, apu(pMeTHYECKas
U TeoMeTpuueckas MpOrpeccuH; YMEHHE HCIOJb30BaTh  CBOMCTBA
H0CJIe10BaTeNbHOCTEN, (OPMYJBI CyMMBbl U OOIIErO WieHa NpHU pPELIeHUU
3aja4, B TOM 4YHCIE 3aJad M3 JPYTruX Y4eOHBIX MPEIMETOB U PEalbHOU

KHU3HU

YMenue pemaTth 3a/1la4i pa3HbIX TUHOB (B TOM YMCJIE HA MPOLIEHTHI, 10U U
4acTH, IBIKEHUE, paboTy, EHy TOBApPOB M CTOMMOCTH MOKYIOK U YCHYT,
HAJOTH, 3aJadyd W3 OOJacCTH YMPABICHHUS JIMYHBIMH W CEMEHHBIMU
(¢buHaHCaMM); YMEHUE COCTABIISATH BBIPAKCHHSI, YPaBHEHUS, HEPABCHCTBA U
CHUCTEMBbl IO YCIIOBUIO 3aJlayM, HCCJIEN0BaTh IIOJYYEHHOE pEIIEHUuEe |

OLICHMBATH HpaBI[OHOIIO6HOCTB IMOJIYyYCHHBIX PE3YyJIbTaTOB

YMeHune onepupoBarh MOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JloMaHasi, yroj, MHOTOYIOJIbHUK, TpPEYrOJbHUK, PaBHOOCAPEHHBIA U
PAaBHOCTOPOHHUI TPEYrOJbHUKH, MPSAMOYTOJIbHBIN TPEYTrONbHUK, MEAUaHa,
ouccekTpuca " BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napajuiesiorpaMmm, poMO, IpsIMOYTOJIbHUK, KBaApaT, TpaNeus; OKpyKHOCTb,
KpYT, KacaTeJabHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMU; YMEHUE
pelmars 3ajayd, B TOM 4YHCIE€ W3 MOBCEIHEBHOM >KM3HH, Ha HaXO0XXJIECHUE

TreOMETPUUYECKUX BEJIMYUH C NPUMEHEHHEM H3YYEHHBIX CBOWCTB (UTYp U




(dhakToB
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YMeHue omnepupoBaTh MOHATHSIMH: PaBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MApPaJUICIbBHOCTh U IEPIEHIUKYISAPHOCTD MPSIMBIX, YIOJI
MEX1y MPSIMBbIMU, IEPIEHIUKYIISIP, HAKJIOHHAs, IPOEKIMs, ogooue ¢uryp,
NoJ00HBIE TPEYrOJIbHUKH, CUMMETPHUsl OTHOCHTEIBHO TOUYKH M HPSIMOIi;
YMEHHE paclo3HaBaThb pPABEHCTBO, CHMMETPUIO H Tojodue ¢uryp,

MapajuIebHOCTh U NEePIEHANKYISIPHOCTh IPSIMBIX B OKPY>KAIOLIEM MHUpE

11

YMeHue omnepupoBaTh MOHATHUAMHU: JUIMHA, PACCTOSHUE, Yrojl (BelIUYMHA
yriia, CHHYC U KOCHHYC YyIJja TPeyrojbHUKa), TUIONIa/lb; YMEHHUE OLIEHUBATH
pa3Mepbl IPeIMETOB U 0OOBEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE PUMEHSTh
(dbopMyIIbI IEpUMETpPa U MJIOLIAJAH MHOTOYTOJILHUKOB, JUIMHBI OKPY>KHOCTH H
wiomaad Kpyra, o0beMa NpSIMOYTOJBHOTO Napajulejenunesia; yMEHUe
MIPUMEHSATH MPU3HAKA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroipHuka, teopemy Ilugaropa, TpUroOHOMETPHUYECKHE COOTHOIICHUS

JUISl BBIYMCIICHUSI IJIUH, PACCTOSIHUH, TIOIIAAeH

12

YMeHue  u3zo0pakarb  IUIOCKME  (GUTYpRl W HMX  KOMOWHAIIWH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PpPyKH, C TOMOIIBI0  YEPTEKHBIX
WHCTPYMEHTOB W 3JIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY HMJIM CHMBOJHLHOMY

OIIMCaHHUIO

13

YMmenue ONCprUpOBaTh IOHATHAMU: MNPAMOYTOJIbHASA CUCTEMA KOOPAWHAT,
KOOpJAWHAThl TOYKH, BEKTOP, CyMMa BCKTOPOB, IPOU3BCACHHUEC BCKTOpPA Ha
YHUCJIO, CKAJIPHOC ITPOU3BCACHUC BEKTOPOB;, YMCHHEC UCIIOJIB30BATH BEKTOPbI
1 KOOpAWHATHI AJId ONPCACTABJICHUA NAHHBIX U PCIICHHUA 3aa4, B TOM YUCIIC

U3 JPYTrUX YYEOHBIX MIPEIMETOB U PEaIbHOM JKU3HU

14

VYMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE M KPYTOBBIE AMArpaMMBbl,
TabIuIIbI, cpeiHee apupMeTHyecKoe, MeIuana, HanOobIIee U HauMeHbIIee
3HA4YeHUs,  pa3Max  YUCIOBOro  HaOopa;  yMEHHE  M3BJIEKaTh,
MHTEPIPETHPOBATh U MPEeoOpa3oBbIBaTh MH(POPMALIUIO, PEACTABICHHYIO B
TabJMIax ¥ Ha JuarpamMmax, OTPa)arollyl0 CBOWCTBAa U XapaKTEPUCTUKU
peanbHBIX MHPOLECCOB U SIBICHUH; YMEHME pacloO3HaBaTh H3MEHUYMBBIC

BCJIMYMHBI B OKPYKAIOIEM MHUPE

15

YMeHue omnepupoBaTh MOHSTUAMM: CIyYallHBIM ONBIT  (CIy4ailHbIN
HKCIIEPUMEHT), FJIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN UCXO1) CIyYaitHOTO
OIBITA, CIy4yailHOe COOBITHE, BEPOATHOCTh COOBITHSA;, YMEHHE HAXOIHUTb

BEPOSTHOCTH CIY4YailHbIX COOBITHII B ONBITaX C PAaBHOBO3MOXHBIMU




SJICMCHTAapHBIMU CO6I)ITI/I$IMI/I; YMCHUEC peuaTtb 3aJa4uu METOJO0M
OpraHM30BaHHOTO Tiepebopa W C HCIOJNB30BAHUEM IIPaBUIIa YMHOKEHUS,
YMCHHUC OLCHUBATHL BEPOATHOCTU PCAJIbHBIX COOBITHH U HBHGHHﬁ, IIOHUMATh
pONb  MPAaKTUYECKH JIOCTOBEPHBIX M  MAJIOBEPOSTHBIX COOBITHH B
OKpYyKaromeM MUPC U B KHU3HH, 3HAKOMCTBO C IMOHATHCM HC3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YHCEN U €r0 POJIbI0 B MACCOBBIX

SIBJICHUAX

16

YMmenue BBI6I/IpaTB HO,I[XOI[?IH_II/Iﬁ H3y‘-ICHHBIfI MCeTOA JIs1 pCHICHUA 3ada4H,
IMPUBOJUTE IMPUMCPbBI MAaTEMATHYCCKUX SaKOHOMepHOCTefI B IpUpoOJAC U
JKU3HU, PACIIO3HABATb MPOABJICHUC 3dKOHOB MATEMATUKHU B MHCKYCCTBC,
OIMUCBIBATH OTACJIBHBIC BBIAAIOIIHUECA PE3YyJIbTAaThbl, NOJYYCHHBIC B XO/€
Pa3BUTHA MAaTEMaTHKKU KaK HAayKH, IIPUBOJUTH IMPHUMEPBI MAaTEMATUUYCCKHUX

OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON Y BCEMUPHOU HCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kox

HpOBepHeMBIﬁ 3JIEMEHT COACPKAHUA

Yucna u BRIYMCIICHUS

1.1 HatypanbHble u nienble ynciia. [Ipu3Haku 1eIMMOCTH LENbIX YHCEell

1 OOBIKHOBEHHbIE M JECATUYHBbIE  JOpOOH,  MPOLEHTHI, OEeCKOHEUHbIE
. nepUoOANUECcKHe Jpoou

13 Panmonaneupie uncna. ApudMeTHYecKHe Omepalud C  PalMOHAIbHBIMU
' qucIaMu

14 HevictBurenbHble unciaa. ApudMeTHUYECKHE ONepaluu ¢ ACHCTBUTEILHBIMHU
. YyHrCcIaMu

s [TpuOmmkE€HHBIE BBIUMCICHHS, TMpaBUiIa OKPYTJIEHUS, MPHUKUAKA W OICHKA
. pe3yibTaTa BEIYACICHUN

2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIe BbIpaKeHUS (BBIPAKECHHSI C IEPEMEHHBIMHU )

55 Crenenb ¢ uenbiM nokasareneM. CTENEeHb C palUMOHAJIBHBIM I10Ka3aTeJieM.
. CBoiicTBa CTeTICHU

2.3 MHorouieHsl

24 Anrebpanueckas 1poob

)5 ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOM  CTENEHH. HevictBuss ¢
. apu(MeTHYeCcKUMHU KOPHSIMHU HaTypaJIbHOM CTereHu
3 VYpaBHEHUs U HEPAaBEHCTBA

31 Llenpie m npoOHO-panMioOHANbHBIE YypaBHEHUS. CHCTEMBI U COBOKYITHOCTHU
. ypaBHEHUN

35 Llenbie u apoOHO-paloHaibHBbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

33 Pemenne TekcToBBIX 3a71a4

4 YucoBble OCIEI0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs TTOCTIEA0BATEIHHOCTEN




Apudmernueckass U TreomeTpuyeckas nporpeccun. Dopmyna  CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMHU
@Oynkus, crnocoObl  3amanus  QyHkuuH. [paduk  Qynkumm.  OOmacth
onpezeNeHuss 1 MHOKecTBO 3HaueHuil pynkunu. Hynmu ¢pynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (GYHKIMH. MakcUMyMbl U
MUHUMYMBl (QyHKIMH. HaunGombiee W HauMmeHblllee 3HaYeHUE (QYHKIMM Ha
IIPOMEXKYTKE
6 Koopaunatsl Ha npsAMoil U TJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToOBBI KOOpAUHATEI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl u UX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHoOroyrojasHuKu
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuuecKuX BEIIMYUH
7.6 BexTops! Ha mI10CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




