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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[elOB IIKOJbHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHMM M B3aWMMHOE PpACMOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [IEeHHOCTh M3ydeHUss reOMETpUH Ha YPOBHE OCHOBHOI'O
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJeHuss «OT TMPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IMPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM Jku3HU. OOydaromuics JOJDKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIIMTEIbHAS JMHUSA B W3YyYECHUU I'€OMETPUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolIUNCA YYHUTCS CTPOUTHh
MaTEMaTUYECKHE MOJIETM  pEalbHBIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO NOTYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne CcooTHOWEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBOWcCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/leKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bektops», «JIBrkenus miaockocTuy, «lIpeodpazoBanust mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 ydaca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavaneHble nonstus reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yrioB. BepTukanbHble U CMEXHbIE yIWbl. buccekrpuca yriua. JlomaHas,
MHOTrOYyroyibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojapHUK.
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa W MNpU3HAKA PABHOOEAPEHHOTO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsbllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrima W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHAas B YroJl. BrucaHHas © ONHCaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoMcTBa. YacTHeie
Clly4au MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKU H
cBoiictBa. Tpamemnmsi, paBHOOOKasi Tpamenus, €€ CBOWCTBA M MPHU3HAKH.
IIpssmoyrosnbHas Tparenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

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

[Togobue TtpeyronbHUKOB, Ko3QdunueHnt mnomodus. [lpusHaku momoOUs
TpeyroJbHUKOB. [IpuMeHeHne noqo0ust npy peleHny NPakTHYEeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
oTI0OHBIX (QUryp.

Brruncnenune miomazaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKCaHHBIE
YeTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocTed. Kacanue
OKpy>xHOcTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3oBanue nogodus. [logodre coOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIynb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. PasznokeHue BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PABHEHHUS MPSIMON U OKPYKHOCTHU
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPpAMBIX. METO KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlnmuHa OKpyxXkHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JJIMH Iyr OKpyxkHocTeil. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpHH (Guryp (daeMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHHUS INPOrpaMMbl yuyeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO ITHUX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP IPaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccruoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHUIO BHUJIETb
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKd Kak cdepbl 4eIoBeuecKoi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTHAbIXa, peryisapHas Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMW IS PEIICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIel cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKPYXaIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLUMAJIHLHOM M NMPHPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JEATEeIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS Yy JIPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
OMpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA MJid OOOOIIEHUS M CpaBHEHUS, KpPUTEpUU
MPOBOJIMMOI0 aHAJIN3a;

e BOCHOPUHUMATH, (OpPMYIHpOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENbHbIE, €IMHUYHBbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, MJaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0KAa3aTeIhCTBA
MaTeMaTU4YecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAMMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpOBaTh BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpEUHE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATH HCKOMOE U JaHHOE, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yjbTaTaM
IPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpoOIlecca, a TaKkKe BbIABUIaTh
MPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIMIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

BbIOMpATh (GOpMy MpEACTaBICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

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



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOJIy PEILICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JAHMAJIOra, OOHApYKUBaTh Pa3jiu4Me€ M CXOJCTBO IO3WLIHWA, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATD PE3YNbTAThHI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BEIOUPATHh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U WHIWBUIyaIbHON
paboTHI MPHU PENICHUN YUEOHBIX MaTEMaTUYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOMN JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pacmpeneisTh BuAbl padOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (00CyxkaeHusi, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPAWHHUPOBATH CBOW JICUCTBUS C JPYTMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pElIeHMs 3afaud (WM ero
4acTh), BBIOMpATh CHOCOO PEIICHHsS] C YYETOM HMMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTta
pEILICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIH U
YCJIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEJH,
HaXO0JUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xonmy oOyduenus B 7 KJjacce OOy4alOUUHCS TMONYYUT CIICTYIONTHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TC€OMETPUYECKUE (UTYpPBI, OINPENeIsiTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a71a4M Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JHMHEHHBIX M YIJOBBIX BEJIMYHMH IPEIMETOB B
peabHOM >KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTe KU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3a7a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd TNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensTe NapayieibHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha KileTyaToi Oymare.

[IpoBOANTE BBIYMCICHUS W HAXOJWUTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MepEeCCYCHUN JIBYX IMapaJICIbHBIX TMPAMBIX CEKylleld. Pemares mnpakThudeckue
3a7a4u Ha HaXOXKJICHUE YIJIOB.

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

DopMyIMpPOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpAbl W JUaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh IIPUMEHATH 3TH CBOWCTBA MPU
pellIeHuu 3a7ay.

BrnageTre MOHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomb3oBaThcs (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OOHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHOM K OKPY)KHOCTH, II0JIB30BATHCS TEOPEMOU O
MEePICHAUKYJISIPHOCTH KacaTeJIbHOM U pajanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKUMHA HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

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

K koniy oOyudeHus B 8 KJjacce o0Oydaroumuiics MOJMYYUT CIEIYIOUTUE
NPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

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

BnaneTe MoHATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHATh
X CBOMCTBA INPU pEUICHHHM reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dajieca 1 TEOPEMON O IPOIOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOAO0US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTbes Teopemoir Iludaropa ansg penmieHUss TEOMETPUUYECKHX U
npakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnagets DOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKa. [101b30BaThCS 3TUMHU MOHATUSAMU JJIs PELUEHUS
IIPaKTUYECKUX 3a/]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIalb TPEYroJbHUKA U ITUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TJE HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIbHOIO YIJIa, HUCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLUMU) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSITH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA TP PEILICHUH 3a/1a4.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YSCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHiy oOyueHuss B 9 kJiacce OOyYaroIIMICS TMOJTYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pEeleHue



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO0 KATbKYIATOPA) AJIMHbI
Y YTJIBI JUTsl HeTAOJTUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXJECTBOM IS HAXOXICHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJI1 HAXOKJICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEHIEHUE TPEYroJbHUKOB»), MPUMEHATh HUX MpHU
PELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSMH — npeoOpa3oBaHHS — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, ymMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJBI y TMOAOOHBIX (GUTYP.
[IpumeHsATh CBOWMCTBA TOMOOWS B MPAKTHUYECKUX 3a7avax. YMETh MPUBOIUTH
pUMEPHI TO0OHBIX GUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O IPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICJI, TPUMEHATh WX B PEIICHUH TE€OMETPUYECKUX M (U3NYECKUX 3aj]1ad.
[IpuMeHATh CKalIsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B
PEILICHUN TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATHAMU TPAaBUIBHOIO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIAThH IUIOLIA/b
Kpyra u ero yacreu. [I[puMeHsTh noryyeHHbIE YMEHHUS B PAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpUMEHSATH TIOTYyYEHHBIE 3HAHUSI HA MPAKTHKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIH ISl 33724 PEAIbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
[Ipocreiimue reomerpuueckue GUTypsl U
1 ux cBoiicTBa. I3mepenue 14 https://m.edsoo.ru/X7RIN7Z5U
TE€OMETPUUYECKUX BEIUYUH
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/M7X3J1090
IT
3 APAJLICIILHDIC HPAMBIC, CyMMa YIIIOB 14 1 https://m.edsoo.ru/B6L1F3M6X
TPEYroJbHUKA
O I
4 KPYHHOCTE HKPYT. & COMCTPHACCKHC 14 1 https://m.edsoo.ru/B5P5X5U5X
MOCTPOCHUS
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/L8I4D5SKIW
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 YeThIpEXyroJIbHUKU 12 1 https://m.edsoo.ru/V1P3M2J0I
Teopema Paneca u reopema o
2 MPONOPIIMOHATILHBIX OTPe3KaX, NOJO00HBIE 15 1 https://m.edsoo.ru/HOJENENSZ
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomanei
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (DUTYD. 14 1 https://m.edsoo.ru/U3V4T3PSV
[Tnomaau moxoOHBIX Guryp
4 Teopema Iuaropa i nasana 10 1 https://m.edsoo.ru/H3K4L.7USA
TPUTOHOMETPUH
VYTl B OKpY)KHOCTH. Brincanusie u
5 OUVICATHBIC HCTRIPEX YTOMBHIIH. 13 1 https://m.edso0.ru/Y5D7S0S20
Kacarenbnsle k okpyxHOocTH. Kacanue
OKPY>KHOCTEHN
6 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/FII2UOATN
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

[NPOT'PAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Konrtpoannbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 TpuroomeTpii. TeopeMst KOCHIYCOE i 16 1 https://m.edsoo.r/NSCIFOYSQ
CUHYCOB. Pelienue TpeyroibHUKOB
[IpeobpazoBanue moao0wus.
2 Metpuyeckrue COOTHOIIEHUS B 10 1 https://m.edsoo.ru/Y1C1H2L7A
OKPYKHOCTH
3 Bekrtopsr 12 1 https://m.eds00.ru/G9G1S414Q
4 JlekapToBBbI KOOPAMHATHI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/D7D4T0S9Z
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY’KHOCTH H IUIOLIAJAb Kpyra. 8 https://m.edsoo.ru/Q3YSWOH3L
Brruucnenue momanein
6 JIBU>KEeHUS TIIIOCKOCTH 6 https://m.edsoo.ru/G6D6ESE9]
7 Hostoperiite, obodmerie, 7 2 https://m.edsoo.r/A7C2G3N3P
CUCTEeMAaTH3aIusl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacoB
Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
[Ipocreiinine reoMeTpuyecKue
1 1 https://m.edsoo.ru/E6S5C6P5P
00BEKTHI
2 MHOroyroiasHHUK, JOMaHas 1 https://m.edsoo.ru/M4V9J3F6C
CMexHbIE U BEPTUKAIIbHBIE
3 1 https://m.edso0.ru/X6F8T0S3D
yTIIbl
CMexHbIE U BEPTUKAIIbHBIE
4 1 https://m.edsoo.ru/Y3E9K8B4W
YTJIbI
CMmexxHbIe U BEpTUKAIIbHBIE
5 1 https://m.edsoo.ru/HSM5V409M
yTJIIbI
CMexHbIe U BEPTUKAIIbHBIE
6 p 1 https://m.edsoo.ru/Q2G6M60O3E
yTJIIbI
CMexxHbIE U BEpTUKAIIbHBIE
7 P 1 https://m.edsoo.ru/U6KST4Y 61
YTJIbI
CMexxHbIe U BEpTUKAIIbHBIE
8 1 https://m.eds00.ru/S400X4W6W
YTJIIbI
H3smepenue TMHENHBIX U
9 YIJIOBBIX BEJIMYUH, BEIYUCIICHUE 1 https://m.edsoo.ru/D8V2M4A0B
OTPE3KOB U YTJIOB
H3smepenue TMHENHBIX U
10 YIJIOBBIX BEJIMYUH, BEIYUCIICHUE 1 https://m.edsoo.ru/P8S471A9H
OTPE3KOB U YIJIOB
11 N3MmepeHne TMHEHHBIX 1 1 https://m.edsoo.ru/Z2F0O3N2F




12

YIJIOBBIX BEJIMYHMH, BHIYUCIICHHUE
OTPE3KOB U YIJIOB

N3MmepeHne TMHEHHBIX 1
YIJIOBBIX BEJIMYHMH, BHIYUCIICHHUE
OTPE3KOB U yIJIOB

https://m.edsoo.ru/Z0DOR8W8H

13

[epumerp u momans Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB

https://m.edsoo.ru/N1Q1W6S8U

14

15

16

17

[epumeTp u mnomans guryp,
COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB

[ToHsiTHE O paBHBIX
TPEYroJbHUKAX U IEPBUYUHBIE
IIPEJICTaBICHUS O PaBHBIX
¢durypax

Tpu nmpusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJILHUKOB

https://m.edso0o0.ru/M8Q6POK7F

https://m.edsoo.ru/R27Z37Z7C4A

https://m.edsoo.ru/O0F3Z2U1X

https://m.edsoo.ru/W6I1F1H40Q

18

19

20

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB
Tpu npusHaka paBeHCTBA
TPEYrOJILHUKOB
Tpu npr3Haka paBeHCTBA
TPEYrOJILHUKOB

https://m.edsoo.ru/W9L8Y6Q3P

https://m.edsoo.ru/M3D6D7P1Z

https://m.edsoo.ru/R8FIOV40Q51

21

22

Tpu npr3Haka paBeHCTBA
TPEYTOJIbHUKOB

IIpu3snaku paBeHCTBA

https://m.edsoo.ru/M2Y0Q4A0S

https://m.edsoo.ru/JSYSEOM8&B




IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Ipu3naku paBeHCTBa

23 1 https://m.edsoo.ru/EODERONSD
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
CBoOliCTBO MeIMaHBI

24 IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, 1 https://m.edsoo.ru/D3L6Y3011
IIPOBEIEHHON K TUIIOTEHY3€
CBOHCTBO MeqUAaHBI

25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/M4U9REXIM
IIPOBEIEHHON K TUIIOTEHY3€

26 Pasiobenpentie i 1 https://m.edsoo.ru/L414W6L5V
PaBHOCTOPOHHUE TPEYTOJIbHUKH
[Ipu3naku u cBoMcTBa

27 paBHOOCIPEHHOTO 1 https://m.edsoo.ru/O7Q7R3S9V
TPEYroJabHUKa
[Ipu3nHaku u cBoMicTBa

28 paBHOOEPEHHOTO 1 https://m.edsoo.ru/S4J3N9L6B
TpeyrojbHUKa
IIpu3Haku u cBOMCTBA

29 pPaBHOOEPEHHOTO 1 https://m.edsoo.ru/A6D8S4H4U
TpeyrojbHUKa

30 HepagenctBa B reomerpuu 1 https://m.edsoo.ru/YOD9X4A 1N

31 HepagenctBa B reomeTpun 1 https://m.edsoo.ru/V3P6Z5G4]

32 HepasenctBa B reomerpun 1 https://m.edsoo0.ru/DOSST8QOF

33 HepaBeHnctBa B reomeTpun 1 https://m.eds0o0.ru/O3G7R2Q1D

34 IIpsvOyrOBHELiT TpeyroNbHiK ¢ 1 https://m.edsoo.ru/S1F2F8S7X
yriaom B 30°

35 N 1 https:/m.edsoo.ru/SSV3NSY6]

yraom B 30°




36

37

KontponbsHas paboTa no reme
"TpeyronbHuku"

[TapanenbHbIC IPSMBIC, UX
CBOMCTBA

https://m.edsoo.ru/U2A3C9H8Y

https://m.edsoo.ru/L2K9T27Z1Y

38

39

40

[Iarsiii noctynar EBkinaa

Hakpect nexariue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE IPU
NEepPEeCeYCHUH MapalIesIbHbIX
IPSIMBIX CEKYILEn

Haxkpecr nexarue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TPU
NEePEeCeUeHUH MapajuIeIbHbIX
IPSAMBIX CEKyLIEH

https://m.edsoo.ru/S7S4F2F57

https://m.edsoo0.ru/M6ISE7N4T

https://m.edso00.ru/C3S7ASM2G

41

Hakpect nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
nepeceyeH  MapauieIbHbIX
IPSIMBIX CEKYLIEN

https://m.edsoo.ru/J2R8EWI1G7N

42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIHI,
o0pa3oBaHHbIE PU
nepeceyeH  MapauieIbHbIX
IPSIMBIX CEKYLIEH

https://m.edsoo.ru/GEN8S50Q6L




Hakpect nexarniue,
COOTBETCTBEHHEIE U
OJIHOCTOPOHHHUE YTJIbI,

43 1 https://m.edsoo.ru/BSRSS9AGE
o0pa3oBaHHbIE IPU
nepeceueHNH MapauieIbHbIX
MPSAMBIX CEKYILEH
[Ipu3Hak napajuienbHOCTH
44 HIPAVIBIX HEPE3 PABEHETEO 1 https://m.eds00.ru/I6]902Z3S
pPacCTOSIHUN OT TOYEK OTHOM
IIPSIMOM 10 BTOPOU MPSIMOM
[Tpu3Hak napamieaTbHOCTH
45 HPAMBIX qu ©3 PABCHCTBO . 1 https://m.edsoo.ru/R2S4N1P81
paccTOSIHUN OT TOYEK OIHOM
IIPSIMOM 10 BTOPOU MPSIMOM
46 CymMa yriioB TpeyroJbHHKa 1 https://m.edsoo.ru/Z5V7Q2D5H
47 CyMMa yTJIoB TPEyroJIbHHKA 1 https://m.edsoo.ru/D7P7P6C3Q
48 Bremnue yribl TpeyrojibHHUKa 1 https://m.edsoo.ru/Y4C4J5Y6K
49 BuemHue yrisl TpeyrojibHUKA 1 https://m.edsoo.ru/F306MOK6U
Konrponbnas pabora no reme
50 "ITapanienbHble NpsIMbIE, CyMMa 1 https://m.edsoo.ru/C6D2HSJS1
YTJIOB TPEYroJIbHUKA"
51 Opr)Kf{ OCTb, XOP/Ib H IMAMETD, 1 https://m.edsoo.ru/O5SEOK1X1R
UX CBOMCTBA
52 KacaTtenpHast Kk OKpyHOCTH 1 https://m.edsoo.ru/ESL4VED2K
53 OKpyXHOCTb, BOUCaHHAsl B yTOJI 1 https://m.edsoo.ru/Y8U1C1Q0B
54 OKpyXHOCTH, BIUCaHHAs B YTOJI 1 https://m.edsoo.ru/DON9O2A6N
55 Homsrue o IMT, npmvererie & 1 https:/m.eds00.ru/W4S2Z018Y

3aJadax




[Tousitue o 'MT, npumenenue B

56 https://m.edsoo.ru/G2L118X4F
3ajadyax
buccekTpuca u cepeIuHHbIN

57 MEePIECHANKYIISIP KaK https://m.edsoo.ru/D3S7X8U2V
r€OMETPUUYECKHE MECTA TOUYEK
OKpy’>KHOCTb, OIIMCAHHAsI OKOJIO

58 https://m.edsoo.ru/H4H9Z0K7E
TPEYroJIbHUKA
OKpYKHOCTD, OIICAaHHAs OKOJIO

59 Py https://m.edsoo.ru/T2I9N211H
TPEYroJIbHUKA
OKpy>KHOCTb, BIUCAHHAS B

60 https://m.edsoo.ru/P2B2U4U5V
TPEYTOJIbHHUK
OKpyXHOCTh, BIUCAHHAS B

61 https://m.eds00.1u/O7Z7A2Y9A
TPEYTrOJIbHUK
IIpocreiimue 3agauu Ha

62 p a https://m.edsoo.ru/A8Q4J4HSE
MOCTPOEHNE
IIpocreiimue 3agauu Ha

63 P A https://m.eds00.ru/ISU9J9Y8O
MOCTPOEHUE
KonTponbHas pabora no teme

64 "OKpYXHOCTb U KPYT. https://m.edsoo.ru/E2D2L5SHSH
I'eomeTrprueckue noctpoeHus"
[ToBTOpeHue u 0600IIEHNE

65 3HAHWA OCHOBHBIX ITOHATHI U https://m.edsoo.ru/H3E4T6Z3G
METOJIOB Kypca 7 Kiiacca

66 Wrorosast KoHTpoJbHAS paboTa https://m.edsoo0.ru/S2B2J8B2Q
[ToBTOpeHue u 0600IIeHNE

67 3HAaHUN OCHOBHBIX IIOHSTHUH U https://m.edsoo.ru/V4V6POB6N
METO/IOB Kypca 7 Kjiacca

68 [ToBTOpeHue u 0600IIEHNE https://m.eds0o.ru/T4Y8G8K1G




3HAHUH OCHOBHEIX ITOHITUU U
METOJIOB Kypca 7 Kiiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



8 KUIACC

Ne
n/n

Tema ypoka

[Tapamenorpamm, ero Npu3HaKu
U CBOICTBA

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E1X0I306P

[Tapannenorpamm, ero npu3HaKu
Y CBOICTBa

[Tapannenorpamm, ero nNpu3HaKu
U CBOUCTBA

YacTHble ciaydyan
napajuIeJIorpaMMoOB
(MpsIMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBA

YacrHble cnyyau
napajuIeIorpaMMOB
(MpsIMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBa

Yacrusle cnyyau
napajuieaorpaMmmoB
(MpsIMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBa

Tpaneuus

https://m.edsoo.ru/L5G1B1K3V

https://m.edsoo.ru/VOE2V6E2U

https://m.edsoo.ru/X7B6VORSP

https://m.edsoo.ru/C8FOM6UOH

https://m.edsoo.ru/L1E70O9B2N

https://m.edsoo.ru/T4G1G0G6J

PaBHOOOKAs 1 IPSIMOYTOJIbHAS

https://m.edsoo.ru/VIF8G70Q00Q




Tpancuuu

PaBHOOOKAst ¥ IPSIMOYTOJIbHAS

9 1 https://m.edsoo.ru/P8V4I3NTM
Tpaneuuu
10 Merton yaBOeHUSI MEIUAHBI 1 https://m.edsoo.ru/M6VIHI1K9A
11 LenTpanbHas cuMMETpus 1 https://m.edsoo.ru/U1Q6X6GO0I
K 0
12 " OHTpOiIBHaﬂ pa OTa"HO reme 1 https://m.edsoo.ru/L7K275X4K
YeTpIpEXyroNbHUKH
T O
13 copeMd ToAIEta 1 Teopema 0 1 https://m.edsoo.ru/U6W8Y2R 1D
MIPOMOPLUUOHAIIBHBIX OTPE3Kax
14 Cpenusis TuHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/X3SOH9Z7Z
15 CpenHsist TMHUS TPEYroJbHUKA 1 https://m.edsoo.ru/GTH106X2W
16 Tpaneuus, e€ cpeaHss JUHUS 1 https://m.eds00.ru/V8S708D00
17 Tpaneuus, e€ cpeaHssa JINHUSA 1 https://m.edsoo.ru/S3NSFS8D6T
18 IIponopuuoHanbHbIE OTPE3KU 1 https://m.eds0o.ru/CO9U309YOK
19 [IponopunoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/HOIOJ6K8Z
20 LleHTp Macc B TpeyroJbHUKE 1 https://m.edsoo.ru/L2T9COH10
21 [TonoOHbIE TPEYTOTBLHUKHI 1 https://m.edsoo.rut/W7Q5SW8X0G
Tpu npusHaka noa00
22 PP AODIA 1 https://m.edsoo.ru/U1D2F9U70
TPEYTOJIbHUKOB
T 3HaKa 1noaoo
23 PR TIPHSHAKS HOAOOHS 1 https://m.edsoo.ru/U1CIFIR2Z
TPEYTOJIbHUKOB
T 3HaKa 1noaoo
24 PH IpHSHAKa HONOOHA 1 https:/m.edso0.ru/F9QISEI9B
TPEYTOJIbHUKOB
Tpu npuzHaka moxoous
25 prup A 1 https://m.edsoo.ru/H3Y508J87
TPEYTOJIbHUKOB
[Tpumenenue nom06
26 PUMEHCHHE HOROBILL ipH 1 https://m.edsoo.ru/K9X4I0R7F

PCHICHUHU IMMPAKTUYICCKUX 3a1a1




KonTponbhas pabota no teme

27 " | https://m.edsoo.ru/F2A3POW2P
[TooOHBIE TPEYTOTBLHUKH
CBoiicTBa IUIoMIAIEH

28 tad https://m.edsoo.ru/D8F7P5Z1Y
reoOMeTpUUYECKuX (HuUryp
DopMynsl 11g IUIOMIAIT

29 PMYJIBLAL tai https://m.edso0.ru/I6B9T7B5S
TPEYroJIbHUKA, Tapajiejorpamma
DopmyIitel Aj1d III0Iaanu

30 PMYJIBL L tai https://m.edsoo.ru/I2P9V4B0J
TPEYroJIbHUKA, TTapajiejorpaMmma
DopmyIitel Aj1d III0Iaanu

31 PMYIIBLA ta https://m.edsoo.ru/R7ESM4Z1Y
TpeyrojbHHUKa, MapajienorpaMmma
DopMyIsl 1A IUIOMIAIT

32 PMYTIBL A Haa hitps://m.eds00.r/O1ESG3Z4S
TPEYroJIbHUKA, TTapajiejorpaMmma
DopmyIitel Aj1d III0Iaanu

33 PMYJIBL L tai https://m.edsoo.ru/ESW7T7E30
TpeyrojbHHUKa, mapaiierorpaMma
Braucinenne mmiomaaen

34 fad https://m.edsoo.ru/A5YSW7M4H
CJIO’KHBIX (UTYp
ITnomamu ¢puryp Ha KieTdaTon

35 mam uryp https://m.edsoo0.ru/K5U5G102S
Oymare

36 [Tnomanu nonobHbIX puryp https://m.edsoo.ru/Z9P3Z0A3A

37 [Tnomanu mogoOHBIX GUryp https://m.edsoo.ru/T3K7DSF80
3amaun ¢ MPaKTHIECKUM

38 https://m.edsoo.ru/G2M8Y 1EOK
coJiepKaHUuEM
3agauu ¢ NpaKTUYECKUM

39 a p https://m.edsoo.ru/S7THIR4LSE
coJlep:KaHueM
Pemenue 3aga4 ¢ moOMOIIBIO

40 METOJIa BCIIOMOTaTeILHOMI https://m.edsoo.ru/C6P1X5N3T
IUIOIIA AN

41 KontponsHas pabora o Teme https://m.edsoo.ru/U6S2Z6A2B




42

"Inomans"
Teopema [Tudaropa u e
NpUMEHEHHE

https://m.edsoo.ru/B4A7B2W5Y

43

44

45

Teopema [Tudaropa u e
IpUMEHCHHE
Teopema [Tudaropa u eé
pPUMEHCHHE
Teopema [Tudaropa u e
NpUMEHCHHE

https://m.edsoo.ru/SOO1V7AQY

https://m.edsoo.ru/ROMOY7H60

https://m.edsoo0.ru/X408G6C6T

46

47

Teopema [Tudaropa u eé
[IPUMEHEHUE

Onpenenenue
TPUTOHOMETPHUUECKUX (PYHKIIHIA
OCTPOTO yriia IpsIMOYTOJIbHOTO
TPEYTOJIbHHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIIEHUS B MIPSMOYTOJIbHOM
TPEYTrOJIbHUKE

https://m.edsoo.ru/X5G9A6F9X

https://m.edsoo.ru/B9POO9USH

48

49

OcHoBHOE TPUTOHOMECTPUUICCKOC
TOXIACCTBO

OcHoBHOE TPUTOHOMCTPUUICCKOC
TOXIACCTBO

https://m.edsoo.ru/M5F47Z80Q1D

https://m.edsoo.ru/YOO9OWS5C2Q

50

OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO

https://m.edsoo.ru/R1Y4D7M4E

51

52

KonTtponbHas pabora o Teme
"Teopema [Iudaropa u Hauana
TpUroHOMeTpHuu"

Bnucannbie n HCHTPAJIbHBIC

https://m.edso0o0.ru/F9O7J0T2C

https://m.edsoo.ru/R1T9FOP7F




53

YTJIbI, YTOJI MEXAY KacaTeIbHOW 1
Xopaou

BrircanHbie 1 IeHTpaIbHBIC
YTJIbI, YTOJI MEXAY KacaTeIbHOW 1
Xopaou

https://m.edsoo.ru/X8D1T8USK

54

Bnucanunslie u ieHTpaIbHBIC
YTJIbI, YTOJI MEXAY KacaTelIbHOU U
Xopaou

https://m.edsoo.ru/E2Z8G7C6P

55

56

57

Vsl MeXAy XOpJaMu U
CEeKyLIUMU

Yrisl MeXAy XOpAaMu U
CEeKyLIUMU

Bnucannele u onucaHHbIe

YETBIPEXYTOJIHUKY, UX IIPU3HAKU
U CBOMCTBA

https://m.edsoo.ru/L9OSNI9J5R

https://m.edsoo.ru/Y9P6PSW5Q

https://m.eds00.ru/JOC8Q102G

58

Brucanusle v onucaHHbIe
YETBIPEXYTOJIbHUKY, UX MPU3HAKA
U CBOWCTBA

https://m.edsoo.ru/T1D4G4C5]

59

60

61

Brmcannnle n onrcaHHble
YETBIPEXYTOJIbHUKY, UX MPU3HAKA
U CBOMCTBA

[IpumeHeHre CBOMCTB BIIMCAHHBIX
U OIMCAHHBIX
YETBIPEXYTOJILHUKOB TTPH
pELIEHNU TEOMETPUUYECKHUX 3a7a4
[IprmeHeHne CBOMCTB BIIMCAHHBIX
U OIMCAHHBIX
YETBIPEXYTOJILHUKOB MIPU

https://m.edsoo.ru/Q8L3M91.47Z

https://m.edsoo.ru/AOX6AINIU

https://m.edsoo.ru/T6Z8L7B 1N




62

PEHICHUH I'€COMETPUUCCKUX 3aa4d

B3anMHOe pacnonoxeHue 1Byx
OKPY>KHOCTEH, o01ue
KacaTeJIbHbIC

https://m.edsoo.ru/K1V6N3IMOJ

63

64

65

66

Kacanue okpyxxHocTen

KonrponbHas padora no reme
"VTIIBl B OKPY’KHOCTH.
Bnucannble u onycaHHbIe
YETBIPEXYTOJIbHUKH"

[ToBTOpEHHE OCHOBHBIX ITOHATHI
U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeHrEe 3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI

U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeH1E 3HAHUI

https://m.edsoo.ru/M4Y9Q8VIR

https://m.edsoo.ru/Y2J1T2D8T

https://m.edsoo.ru/V9VO0J7D5]J

https://m.edsoo.ru/I4V3U4D1K

67

68

Wrorosas koHTposibHasA paboTa
[ToBTOpEHNE OCHOBHBIX MOHATUI

U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeH1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/P5ST1K6K3M

https://m.edsoo.ru/E7S1D4V6W




9 KUIIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOHHbIe N (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
Onpenenenue
1 TPUTOHOMETPHUECKUX (PYHKIIHIA 1 https://m.edsoo.ru/N4U9IN8S5B
yraoB ot 0° o 180°
2 DopmyJibl IPUBEACHUS 1 https://m.edsoo.ru/M4T1M2C61
3 Teopema KOCUHYCOB 1 https://m.edsoo.ru/X6D4TSESR
4 Teopema KOCUHYCOB 1 https://m.edsoo.ru/G2USMSV2S
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/P6X1X8VOY
6 Teopema cuHycoB 1 https://m.edsoo.ru/X7SOL2FSL
7 Teopema cuHyCcOB 1 https://m.edsoo.ru/T3CO9O0K4T
8 Teopema cuHycOB 1 https://m.edsoo.ru/U3Z3DIG7Y
Haxo
9 XOAVICHHEC JUTHI CTOPOT 1 1 https://m.edsoo.ru/CSKOP7U6A
BEJIUYUH YIJIOB TPEYTOJIHLHUKOB
10 Pemienue TpeyroibHUKOB 1 https://m.edsoo.ru/HOD7N7H1X
11 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/USA4NIB4X
12 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/B2Z3A3G5D
13 Pemenue TpeyroibHIUKOB 1 https://m.edsoo.ru/T4B3L.90O9N
[IpakTrueckoe npuMeHeHue
14 1 https://m.eds00.ru/X00814D8O
TEOPEM CHHYCOB U KOCHHYCOB
[IpakTrueckoe npuMeHeHne
15 P P 1 https://m.edsoo.ru/H4L7L1VIE
TEOpPEM CUHYCOB U KOCHHYCOB
KonTponbhas pabota no teme
16 1 1 https://m.edsoo.ru/N8G3R1VOB

"Pemienue TpeyroJbHMKOB"




17

18

[TonsiTHE O TpEOOpazoOBaHUH
noa00us

CoOTBETCTBEHHBIE 3JICMECHTHI
MoA00HBIX (puryp

https://m.edsoo.ru/M7B4Q1A0U

https://m.edsoo.ru/S400S7A9]

19

20

21

22

COOTBETCTBEHHBIE DJIEMEHTEI
noJ00HBIX (pUryp

Teopema o mpou3BeeHUU
OTPE3KOB XOp/I, TEOPEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIIHX, TEOpEMA O KBaJpaTe
KacaTeJabHOM

Teopema o mpousBeeHUU
OTPE3KOB XOp/I, TEOPEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIIIHNX, TEOpEMA O KBaJpaTe
KacaTeJabHOMN

TeopeMa o mpousBeeHUN
OTPE3KOB XOpJ, TEOpemMa 0O
IIPOU3BEIEHUN OTPE3KOB
CEeKYILHX, TEOpEeMa O KBajapaTe
KacaTeJIbHON

https://m.edsoo.ru/E7USF313Q

https://m.edsoo.ru/L7X7SOV7N

https://m.edsoo.ru/Y8V3IM5Q7U

https://m.edsoo.ru/I5Y4U2J8K

23

24

HpI/IMeHeHI/IC TCOPEM B PCLICHUU
TCOMETPHUICCKUX 3aaayd
HpI/IMeHeHI/IC TCOPEM B PCLICHUU
TCOMCTPHUICCKUX 3aaayd

https://m.edsoo.ru/AOP8I303X

https://m.edsoo.ru/P7V2E1D5B

25

26

IIpumeHeHne TeopeM B pelIeHUN
F€OMETPHUYECKHX 3a/1a4

KonTtponsHas pabora o Teme

https://m.edsoo.ru/U6P7K9X6F

https://m.edsoo.ru/G4N306Q7B




27

28

"IIpeobpazoBanue mo00wus.
MeTtpuueckre COOTHOLIEHHUS B
OKpy>kHOCTH"

Omnpenenenre BEKTOPOB.
DuU3NYECKUN U TE€OMETPUUYECKUI
CMBICJI BEKTOPOB

Clo)XeHU€e U BEIYUTAHUE

BCKTOPOB, YMHOKCHHEC BECKTOPA
Ha 9YuCJI0

https://m.edsoo.ru/W5U3B7V4A

https://m.edsoo.ru/Q47Z2G9U6P

29

Clo)XKeHUE U BEIYUTAHUE
BEKTOPOB, YMHO)KCHHE BEKTOPA
Ha YUCJIO

https://m.edsoo.ru/S6W1WOE9T

30

31

32

CrnokeHue U BEIYUTaHHUE
BEKTOPOB, YMHO)KCHHE BEKTOPA
Ha YHCJIO

Paznoxxenue BekTopa mno 18ym
HEKOJUTUHEAPHBIM BEKTOpaM

Koopnunats! BekTopa

https://m.edsoo.ru/C3FOF2A0QL

https://m.edsoo.ru/YOMOS4Y7L

https://m.edsoo.ru/B2X2F606L

33

34

35

CkansipHO€E ITPOU3BENCHUE
BCKTOPOB, €ro IpUMCHCHUEC JJI1
HaXOXICHUA OJIUH U YyIT1I0B
CkansgpHOe MPOU3BENECHNE
BEKTOPOB, €70 IPUMEHEHUE JUIS
HaXOXICHUA OJIUH U YyI'T10B
Pemenue 3a1au ¢ noMoupro
BEKTOPOB

https://m.edsoo.ru/JO0G8C1A4M

https://m.edsoo.ru/ESY6L1K8G

https://m.edsoo.ru/JSUOE1A20

36

Pemenue 3aga4 ¢ moOMOIILIO
BEKTOPOB

https://m.edsoo.ru/V3A4R9S5N




[IpumeHeHre BEKTOPOB Jis

37 https://m.edsoo.ru/Y6L2Q5W4B
pereHus 3a1a4 GU3NKU
KonTponbhas pabota no teme
38 " " https://m.edsoo.ru/B8Z7R7TR3V
Bexropsl
€KapTOBbI KOOPJUHATHI TOUYEK
39 Hlexap PA https://m.edsoo.ru/P7I3P8NSI
Ha MJIOCKOCTH
40 YpaBHeHue npsmMoit https://m.edsoo.ru/C3CISILIT
41 YpaBHeHUE NpIMOit https://m.edsoo0.ru/Q4C4RIP7V
42 YpaBHEHHE OKPYKHOCTH https://m.eds00.ru/M80O400P6T
Koopaunatsl Touek nepeceueHus
43 . https://m.edsoo.ru/WIL3G6KSD
OKPYKHOCTH U MPSAMOI
Meroza KOOpAUHAT IPH PELICHUN
44 reOMETPUYECKUX 3a/1a4, https://m.edso0o.ru/J8F3V8V0X
MPaKTUYECKHUX 3a/1a4
Meroa koopAuHAT OpU PELIEHUH
45 F€OMETPUUYECKHX 3a/1ad, https://m.edsoo.ru/U2P9F4Y IR
MPaKTUYECKHUX 3a/1a4
Meroa koopAuHAT OpU PELIEHUH
46 F€OMETPUYECKHX 3a/1ad, https://m.edsoo.ru/COE1B7WS5E
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 "JlexkapTOBbI KOOPINHATHI HA https://m.edsoo.ru/F6Q7C405E
MJI0CKOCTH"
[IpaBuIBHBIE MHOTOYTOJIBHUKH,
48 https://m.edsoo.ru/DSM7C4B3B
BBIYHCIICHHE UX DJIEMEHTOB
49 Yucno n. J[nHa okpykHOCTH https://m.edsoo.ru/S2DOA8IOG
50 Yucno n. [nuHa OKpyKHOCTH https://m.edsoo.ru/H7E4B7J1N
51 JnvHa 1yru OKpyKHOCTH https://m.edsoo.ru/I6G2X5SM8B




52

Panuannas mepa yria

ILnomane kpyra, cekropa,

https://m.edsoo.ru/A2X3T6K0Y

53 https://m.edsoo0.ru/J2Q4S3WIR
cerMeHTa
ITnmomane kpyra, cexkropa

54 JotaL> KpyTa, cexropa, hitps://m.eds00.ru/S IF4AB9QTC
CerMeHTa
I1 e

55 TOMaL> KpyTa, CeRTopd, https:/m.eds00.ru/C9SOMOWIC
cerMeHra

56 TloHaTHE O NBUKEHUU TIIIOCKOCTU https://m.edsoo.ru/Q9L.20519L
n o

57 APAJIICIILHBIH TIEPEHOC, https://m.edsoo.ru/P8SY9BIL3H
MOBOPOT
n o

58 APAILICIEHRIH HEPEHOT, https://m.edsoo.ru/N7G212Y2T
MIOBOPOT
ITapanme 1 TIEpEeHOC,

59 PALICHBHBIH HEpeH https://m.edsoo.ru/T8D4B6J 1R
MOBOPOT
ITapamnensHBIN IEPpEHOC

60 p p ’ https://m.edsoo.ru/K8G3MIM7M
MOBOPOT
I o

61 PHMCHCHHE ABIDKCHIH U https://m.edsoo.ru/Z4X4N5SH6X
pelIeHnu 3a1a4
KonTponbHnas pabora no remam
"TIpaBUJIbHBIE MHOTOYTOJIBHUKH.

62 p T hitps://m.eds00.ru/BINSPEDIG
OKpyXHOCTb. [[Br>KEeHMSI
II0CKOoCTH"
[ToBTOpeHme, 0600IIEHNE,
cUCTEeMaTH3alus 3SHaHUH.

63 H https://m.edsoo.ru/W4D9F7T2]
N3mepeHne reomeTpuIecKux
Benn4uH. TpeyroapsHUKN
IToBTOpEHME, 0000IIEHNE

64 BTOPEHAE, HICHHE, https://m.edsoo.ru/L6TOVOMIM

cCUCTEMaTH3alys 3HaHUH.




[TapannenbHble U
NEePHEHANKYIISIPHBIE TIPSIMbIC

[ToBTOpEeHme, 0600IICHNE,
CHUCTEMAaTU3aIUs 3HAHHH.

65 OKpY>KHOCTb U KPYT. 1 https://m.edsoo.ru/SSWOE7WA4E
['eomeTpryeckue NoCTpoOeHUsI.
VYIbl B OKpYKHOCTH
[ToBTOpEHHE, 0000IICHUE,
CUCTEeMaTH3aIlHsl 3HAaHHH.

66 1 https://m.edsoo.ru/HAW1WS5T30
Brnucannble u onricaHHbIe
OKPYXKHOCTH MHOTOYTOJIbHHKOB

67 Hroroas xonTpoapHas pabora 1 https://m.edsoo.ru/I408WOC10
IT 600

68 OBTOpeiHe, 000 meHIfe’ 1 https://m.edsoo.ru/B8SIR3L2N
cuUcTeMaTu3aIus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yabTara
6 I'eomeTpust
Pacnio3naBaTe M3y4eHHBIE TeOMETpUYEecKHe (DUTYPBHI, ONpPEAeNsaTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepsATs JIMHEHHBIE U
YIJIOBbIE BEIMYMHBL. Permars 3a1aun Ha BBIUKUCIEHUE JITUH OTPE3KOB U
BEJINYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JTMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 pealbHOM JKU3HH, pa3MEpoOB NPHUPOJIHBIX OO0BEKTOB. Pasznuyarh
pa3Mepbl ATUX 00BEKTOB MO NOPSAIKY BETUUNHbI
6.3 CTpouTh 4epTek U K FTEOMETPUUECKHUM 3a]a4am
[Tonp30BaTbCsl MPU3HAKAMK PAaBEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BaTh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4
6.5 [IpoBoauTh  JOrMYECKHME  PaCCYXKIAEHHUST €  HUCIOJIb30BAaHUEM
' T€OMETPUYECKHUX TEOPEM
[Tonw30Barbcs IIPU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJbHUKOB, CBOWCTBOM MEIWaHbl, NPOBEAEHHOW K THIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEHIEHUN T€OMETPUUYECKUX 3a1a4
Onpenensitb NapauieIbHOCTh NMPSMBIX C MOMOILBIO YIJIOB, KOTOPbIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensiTh NapaijaelbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSMOW J0 TOYEK
JAPYrou NpsiMoun
6.8 Pematp 3a1aun Ha kiieT4aroit Oymare
6.9 [IpoBOANTH BBIYHCICHUS ¥ HAXOJUTh YHUCIOBbIE W OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3agadax C MCIIOJIb30BAHUEM




CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHUU JIBYX MAPAJUICIBHBIX HPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4i Ha HAXOXACHUEC YI'JIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECKOI'O MeCTa  TOHYCK. VYmeTs

6.10 OTIpeNeNIATh OUCCEKTPUCY yIia M CEPeAMHHBIA MEPHEeHIANKYISIp K
OTPE3KY KaKk FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPEICIICHUsS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSITh 3TU CBOWMCTBA MIPU PEIICHUH 3324
Bnagers moHsiTUeM OINMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxomauTh e€ meHtp. [lomp3oBarbest (hakTamMu O TOM, HTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAt0TCs B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIC MEPICHAMKYJSPHI K CTOPOHAM TPEYTrOJbHUKA
MepPeCceKaroTCs B OJJHOU TOUKE
Brnanets moHsATHEM KacaTebHOW K OKPYKHOCTH, II0JIb30BaThCS
6.13 TEOpPEMO O MEepPHEeHIUKYISIPHOCTH KacaTelbHOM M paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbcsl MPOCTEHIIMMHU TEOMETPUUYECKMUMU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICI
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPHUYECKHE ITOCTPOEHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJBHUKOB, WX JIJIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMHU TMPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpuMeHATh CBOWCTBA TOYKH TIEPECEUCHMs] MEAWaH TpPEYyroJbHUKA
' (meHTpa mMacc) B pelieHu  3aaa4
63 Brnagers moHsATHEM CpenHed JHHWM TPEYroJibHUKAa W TpaIleluu,

NPpUMCHATH HX CBOMCTBaA npu pemeHuu TCOMCTPUYCCKUX 3aJady.




6.4

[Tonb3oBatbes Teopemoit danieca U TeopeMoOr 0 MPOMOPLIHUOHATIBHBIX
OTpEC3Kax, MIPUMCHATH UX IJIA PCIUICHUSA NPAKTUICCKUX 3a1a4
[IpumeHsaTh NpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIECHUU

TCOMETPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Iudaropa aisa pemieHus reoMeTpUuecKux 1
npakTuueckux 3anad. CTpoUTh MaTeMaTHUYECKyld MOJEelb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HaXOIUTh

COOTBCTCTBYIOIIHE TJIMHBI

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa MW TaHICHCA OCTpOro yria
IpsAMOYI'OJIBHOTO TPECYIroJIbHHKA. Ilonp30BaThCs 3THUMH TOHATHSIMU

AJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  clIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
IUIOM[AAM  MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B MPAKTHUECKUX

3agadax

BitageTs MOHATHUAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yIJjla, UCIIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIaX, YIJaxX MEXIY XOpJaMH (CEeKyLIUMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJOM NpPU PELICHUMH T'€OMETPUYECKUX

3a1a4

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagers mNOHATHEM ONMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a7a4

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHUYeCKUE MOJCIH I 3a]a4 PEaJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIIEHUS C MPUMEHEHHEeM 1oao0us U

TPUTOHOMCTPpHUU (HOJ'IB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBI(y.]'IHTOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

NOMOIIBIKO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTOJIbHUKA




(«pemieHne  TPSAMOYTOJBHBIX  TPEYTrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBatTbcs dbopmynamu MIPUBEAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIl HAXOXKJIECHHSI COOTHOIICHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYNHAMHA

Hcnons3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXJICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJbHUKOBY),

IIPHUMCEHATH UX ITPU PCIICHUH I'€COMETPUUICCKUX 3aaa4d

Bnagers mnonstusmu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEeHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOA0OHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJIUThH YIJIBI Y
monoOHbIX Quryp. IIpuMeHsATh CBOICTBa MOAOOUS B TPAKTHUECKHX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O IMPOU3BEAECHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPEC3KOB CCKYIHUX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMCTpI/ILIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IMPUMCHATbL HUX B PCHICHHUHU I'COMCTPUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIApHOC TIPOU3BCACHUC BCKTOPOB

AJI1 HAXOKACHHWA NJIMH U YT'JIOB

Ilonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU T€COMCTPUYCCKUX U IPAKTHICCKUX 3a1avd

Biagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIia,
YMEThb BBIYMCIIATH ILIOMIAAb Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxoauTh ocu iy LIEHTPBl CUMMETPHUH (UTYp, TPUMEHSTH JABHKEHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC  3HAHHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTEMAaTUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TPUMCHCHUCM 1'[0)1061/151 n

TPUTOHOMETPUYECKHX (GYHKUUN (TONB3YsCh, TI/A€ HEOOXOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eometpus
Hauanbnsie nonsarus reomerpuu. Touka, npsamasi, OTpe3oK, Jy4d. YToi. Buabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yrina. Jlomanas,
MHOTOyrojsHUK. [lapamiensHoCTh U NepreHIUKYISIPHOCTD MPSIMBIX
62 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOIICTBa OCEBOHl CHMMETPHH.
' [IpuMepsl cUMMETpUM B OKPYKAIOIIEM MUPE
63 OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWMCTBa
64 PaBHoOenpeHHbId W PaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHCTBO
' TPEeYrojabHUKa
6.5 CBolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CaolicTBa 1 NPU3HAKU MapayieNbHbIX NpAMbIX. CyMMa YIJIOB TPEyTroJIbHHKA.
' Breminue yribl TpeyrojibHUKa
[IpssMoyronbHBId  TpeyroibHUK. CBONHCTBO MeAHMAaHBl MPSIMOYTOJBHOIO
67 TpPEeyrojbHUKa, MpOBEeAEHHOW K runoreHyse. [Ipu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTOIbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonblieil  CcTOpoHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 l'eomerprnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEPIEHIUKYIIAP K OTPE3KY KaKk FT€OMETPUYECKHE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpJa U JuaMeTp, HUX cBoiicTBa. B3aumuoe
6.10 pacroyioKEeHUe OKPYKHOCTH H Tmpsmoi. KacarenpHas wu cekymas K
OKpPY>KHOCTH
611 OxkpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPYXKHOCTH

TPEyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHCTBA

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronabHas
' Tparneuus

6.4 Meron yaBoenus menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeOopeMa O MPONOPLMOHATIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeyroibHUKA U Tpaneuuu. LleHTp Mace TpeyroibHuKa

6.6 [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogodus
' TpeyroabHUKOB. [IpuMeHeHre noqo0us MPH pelIeHNH TPAKTUIECKUX 3a/1a4
6.7 @opmynel AN TUIOMIATM  TPEYrojbHHKA, NapajuieorpamMmma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE TUIOIIAAeH
' o00HBIX Uryp

6.9 Brruucnenue miomaneit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
. MPAKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  [pUTOHOMETpUYECKHE
¢ynkuun yrios B 30°, 45° u 60°

6.12 BrincanHble M LEHTpalbHbIE YIJIBI, YrOJ MEXAy KacaTelbHOM M XOpaoil.
. VYTibl MeXAY XOpIaMU U CEKYLTUMH

6.13 BrucanHble U ONIMCAaHHBIE YETHIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPAaKTUYECKUX 3a7ad C MCIOJIb30BAHUEM TEOPEMBbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodue cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeCHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeabHOU
Bexktop, nmnmHa  (MOAyNb) — BEKTOpa,  COHAmNpaBlI€HHbIE  BEKTOPHI,
65 IIPOTUBOIOJIOKHO  HANpaBJIE€HHbIE BEKTOPBI, KOJUJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMeEpalluu HaJ BeKTOopamu. PaznoskeHue BeKTopa mo JAByM
HEKOJUJIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IIPUMEHEHUE IS
' HAXOXIACHUS JUIMH U yIJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEN U MPsAMbIX. METOJI KOOPJAUHAT U €ro
MIPUMEHEHNE
6.8 IIpaBuIBHBIE MHOTOYTOJIBHUKH
69 Jlnuna okpyxHOCTH. ['panycHas u paguaHHas Mepa yria, BEIUUCICHHUE JUIUH TyT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, ceKTOopa, CETMEHTa
611 JIBM>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnenshsiil neperoc. IloBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

YMeHHe OmnepupoBaTh MOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MmpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, DU PELICHUH 33]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTDL IIPUMCPLI W KOHTPIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJ0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsiTUYHasl OpoOb, CTaHJAPTHBIN BUJ 4YMCIa, PallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apU(QMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOUIEH, ajnreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlle €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPAKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHONb30BaHUEM (OpMYyT pa3HOCTH KBAaApaToB U

KBaapaTa CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJAPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTH Uil M300pakKeHUs peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIUsA, rpaduk QyHKIMH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXYTKU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBAThH [IOHATUSAMU: npsMast
MPONOPIMOHAILHOCTD, JTMHEWHAs (QYHKIUS, KBaJpaTudHas ()yHKIIHS,
oOpaTHass TPOMOPIMOHATBHOCTh, Mapaboia, runepbosia; yMeHUe
CTpOUTH TpapUKU YHKIIUH, HCIIOTB30BATh IPAQUKH ISl ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, IS PEHICHHS 3a7ad U3 JAPYTrUX
y4eOHBIX TPEJAMETOB U pEAlbHOW JKM3HMU;, YMEHHE BBIPAXKaTh

(dhopMyllaMy 3aBHCHMOCTH MEXKIy BETMUINHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 IPYTux

Y4eOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBl [0 YCIOBHUIO 3aJayH,
HCCIIEIOBaTh MOJIyYEHHOE PEIlIeHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aJaud, B TOM 4YHCJIE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsAMbIMH, M[EPIEHIUKYISAp, HAKJIOHHAs, IPOEKUUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaiebHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromeM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpYXKAroIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOUIagu Kpyra, oObema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3o0pakaTh IUIOCKME (UIYppl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMU:  NPSAMOYTOJbHAas  CHCTEMa
KOOpDJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YNCIIO, CKAIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSITHSMH: CTOJOMKOBBIE H KpPYTOBBIE
auarpamMmbl,  TaOnuWIBl, cpeaHee  apuMETHYEeCKoe, MeIuaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATH n HpCO6pa3OBBIBaTL




15

16

nH(popMalMIo, MPEACTABIEHHYIO B TaliWIlax M Ha JAUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
SBJIIGHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy4allHOTO OIbITa, CiIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOAWTb BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peliaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO mepedopa U C HUCHOJIb30BAHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI ¥ SIBJICHW, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINN W3YUYEHHBIH METON ISl PEIICHHS
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAyKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haku JeIMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Panmonaneupie uucna. ApudMeTHdecKkue OIepaluu C PaldoHAIbHBIMU
' YyHUCllaMu

14 JeiictButensHbie uncna. ApupMETHUECKHE OINEepaluu C JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenb ¢ uenbiM nokaszaresieM. CTENeHb C PAlMOHAIBHBIM IOKA3aTEJIEM.
. CBoiicTBa CTENEHH

2.3 MHorouneHsl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHH. HevictBus c
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHUU

1s Lenble u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHUE (YHKIMMA Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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