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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[elOB IIKOJbHOM MaTeMaTHKH,
UMEIOIINNA CBOEH 1eNbl0 00€CTIeUnTh M3YyYeHUE CBOMCTB M pa3sMepoB QUryp, ux
OTHOLIEHWM W B3aMMHOE  PpACMOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUH Ha YPOBHE OCHOBHOI'O
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YYUTCS IPOBOJAUTD
JI0KA3aTEIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NpPU PEUICHWH KAK MaTEMaTUYECKUX, TaK W MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCS B peajbHOM Jku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolUHCsS YYHUTCS CTPOUTHh
MaT€MaTUYeCKHEe MOJENM  pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYMCIICHHS U OLICHUBATD aJICKBaTHOCTH ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHUH B (DU3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuuecknue cooTHOWEHUs», «Merox koopauHaty u  «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckre Qurypsl M UX CBoOicTBa», «l3mepenue
F€OMETPUYECKUX  BEIWYUH», «JleKapTOBBI KOOpAMHATBI HA  IUIOCKOCTW,
«Bektops», «JIBrkenus miockoctiy, «IIpeodpazoBanus mo100us».

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



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTus reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yrioB. BepTukanbHble U CMexXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [lapajiyieIbHOCTh U MEPIEHIUKYIISIPHOCTD IPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

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

PaBHOOC/IpeHHBIM W PaBHOCTOPOHHHMM  TpPEyroJbHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEyroapHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYTrOJbHHUKA, MNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosbllieM yriie U OOoJbLIeH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YeK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH M mpsiMour. KacaTenbHas u cexkymas K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBOMCTBa. YacTHeie
cllydad MapajijieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajparT), UX TMPU3HAKUA U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

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

CpenHue TMHUM TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuUKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt mnomodus. [lpuzHaku momoous
TpeyroJbHUKOB. [IpuMeHenune noqo0ust npu peleHny NpakTUYEeCKUX 3a/1a4.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapamienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IJIOMaaAeH
noI0OHBIX (QUTyp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yrIjla IpPsIMOYTOJIBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKHe (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKCaHHbIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnojiokeHue IByX OKpyxkHocte. Kacanune
OKpy>xHOCTel. O01IMe KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCcKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Tpeo6pa3zoBanue nogodus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIlPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. Pa3nokeHue BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHAa OKpyxkHOCTH. I'pamycHas u
paauaHHasi Mepa yriia, BBIYMCIEHUE IJUH Iyr oKpyxkHocTeil. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJIeMeHTapHbIE
npeactasienus). [lapannensueiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl yuyeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTMIKCHHUSM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAJAHBIX chepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U pealu3aluu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTHIKEHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU MJis YCHEIHOM NpodeccHoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTEMAaTHYECKOW KyJbTYpOW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHMS B HHTEpPECax CBOEIrO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3K0I0TNYECKOe BOCIIUTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEACTBUI JIsl OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PEIICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIbHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYIHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (OPMYIHPOBATH M OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1ecTBUA:

e BBIBILTh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUIMH, (QOPMYIHPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpOBaTH U  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULATENbHbIE, €AMHUYHBbIC, YacTHbIE M OOUIHeE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JenaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHbBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUsI, HCCIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTH HMH(POpPMAIUM, [aHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU UM WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamMu, WHOW Tpapukoil U UX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H neJsiM1 O6IH€HI/I$I, SACHO, TOYHO, I'PAMOTHO BbIPAKATh CBOXO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoO0JIeMBbl, perraeMoi 3aJauu, BbICKa3bIBaTh WU, HAIEJICHHbIC Ha MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATD PE3YNbTAThHI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BEIOUPATHh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOMN AESATEIBHOCTH, IUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, paclpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pPe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHATH CBOIO YaCcTh paOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTp()JIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibraTta
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PELICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEJAOCTIKCHUS LEJH,
HaXO0JUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



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

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKHUE (UTYpPBI, OIPEAeITh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKHU MO YCIOBHIO 3adauu. M3mepsATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a71a4M Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHOM >KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTe U K T€OMETPUUECKUM 3a/1auaM.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensTe NapayieibHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh MapayieIbHOCTh NPSMBIX C MTOMOIIBI0 PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM IO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBIYMCIICHUS W HAXOJIWUTh YHCJIOBbIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  VYTJIOB
TPEYTOJbHUKOB M MHOTI'OYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEepEeCeYCHUN JIBYX MapaJJIebHBIX TMPAMBIX CeKylled. Pemare mnpakThueckue
3a7]a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK TeOMETPUUECKUE
MECTa TOYEK.

dopMyIMpOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JIHaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEIICHUY 3a7a4.

BrnageTe MoOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHTp. [lomp3oBaThes akTaMu O TOM, YTO OWMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHOM K OKPY>KHOCTH, I10JIB30BATHCA TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHON U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

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

K koniy oOyudeHus B 8 KJjacce oOydaroumuiics MOJYYUT CIEIYIOUTUE
NPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
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 INPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbess TeopeMmon
dajieca 1 TEOPEMON O IPOIOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJISl PELICHUS
MPAKTUYECKUX 33/1a4.

[IpumeHsATh npu3HaKu NMOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTH4Yeckux 3agad. CTpOUTh MaTEMaTUYECKYH0 MOJEIb B MPAKTHYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete DOHATHSIMHM CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. [101630BaThCsl 3TUMH MOHSTHIMU ISl PELICHUS
MPAKTUYECKUX 33/1a4.

BoraucisaTs (pa3audHbIMU CIOCOO0AMM) TUIOMIAAL TPEYTOJIbHUKA U TUIOMIAIH
MHOTOYTOJNBHBIX  Guryp (Moab3ysich, TJ€ HEOOXOIUMO, KAJIbKYJISATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W UEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriaX MEXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJAOU MPU PEIIEHUH T€OMETPUUYECKUX 3a1a4.

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

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHiy oOyueHuss B 9 kJiacce OOyYaroIIMICS TMOJIYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
IOMOILBIO PAa3JIMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («pELICHUE



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

[Tomp3oBaThCs hopMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKAECTBOM IS HAXOXICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

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

Brnanets moHsTHSMH  npeoOpa3oBaHHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HbBIX Guryp. [lonb30BaThCcsi CBONCTBaMU MOJ00MS MPOU3BOIBHBIX
buryp, ymMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJBI y TMOAOOHBIX (GUTYP.
[IpumeHsATh CBOWMCTBA TOMOOWS B MPAKTHUYECKUX 3a7avax. YMETh MPUBOIUTH
PUMEPBI TTOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O ITPOU3BEIECHUU OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3aj1ad.
[IpuMeHATh CKanIsIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKICHUS JUIMH U YIJIOB.

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

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpHI yIJa, YMETh BBIYUCIATH IUJIOIIA/Ib
Kpyra u ero yacteu. [ I[puMeHsTh noryyeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHXKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpUMEHATh TOTYy4YEHHBIC 3HAHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIN IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, TE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungpoBbie
Ne o/m P Kounrpouabusie IIpakTuueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipocreitmume reomeTpuueckue GUTypsl U
1 Hf cBoiicTBa. M3me epHI/Ie reOMj; I/I}‘,IpeCKI/IX 14 1 1 bubmmorexa [OK
) p p https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6mmoreka [IOK
2 T 22 1 2
PEYTOIBHIIH https://m.edsoo.ru/7f415e2e
3 [TapamtensHble psiMBbIE, CyMMa YIJI0B 14 | | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢2e
4 OxpyxkHocTb U Kpyr. ['eomerpuueckue 14 | | bubnuoreka [IOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 IToBTOpenue, 00001IEeHNE 3HAHUN 4 1 0 hitps://m.cdsoo.rw/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 5




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM nupposbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (1uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
1 q 12 1 1
CTRIPEXYTOABHHRA https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHANIBHBIX OTPE3Kax, MOA0OHBIE 15 1 2 Bubnrotexa LIOK
ponopn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 2 bubmorexa HOK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 | | bub6nuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | ) bub6nuorexa [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
I 7 4 1
6 OBTOpEHHE, 0000MeHHE HaHHI 0 https:/m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 8




9 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | ) Bbu6moteka [JOK
CHUHYCOB. Pelienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | | bubanorexa [JOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 BexkTopsl 12 1 1 bubmmorera [JOK
https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
4 9 1 1
JlexapTOoBBI KOOPAMHATHI HA TJIOCKOCTH hitps//m.cdsoo.ru/Tf4 1al 2
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 05 HOCTH | TIJIO yel; b Kpyra 8 8 0 1 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momiaaeit
bu6nunorexa LIOK
6 6 0 1
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 06001IeHNE, CUCTEeMaTH3aIlUs 7 ) 0 bubnunorexa LIOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 7




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos
Ne HMara DJIeKTpOHHbIe N (poBbIE
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
| [Ipocreiiine reomeTpuyecKue 1 0 0 bubnuorexa [HOK
00BEKTHI https://m.edsoo.ru/8866b724
b K
2 MHOroyroiabHuK, JoMaHas 1 0 0 uonuorexa [10
https://m.edso00.ru/8866cbba
3 CMexHbIE U BEPTUKAJIbHbIE 1 0 0 bubnuorexa [HOK
YTJIbL https://m.eds00.1ru/8866¢5¢c0
4 CMexHbIe U BEpTUKAJIbHBIE | 0 0 bubnuoreka [JOK
YIJIBI https://m.edsoo.ru/8866c7be
5 CMexHbIE U BEpPTUKAIIBHBIE 1 0 0 bubmuoreka [JOK
YIJIBI https://m.edsoo.ru/8866¢7be
6 CMexHbIE U BEpTUKAJIBHBIE 1 0 0 bubnmnorexka HOK
YTJIbI https://m.eds00.ru/8866¢7be
7 CMexHbIe U BEpTUKAJIbHBIE 1 0 0 bubnuoreka [JOK
YIJIBI https://m.edsoo.ru/8866c7be
g CMexHbIE U BEpTUKAJIbHBIE ] 0 0 bubmmoreka [JOK
YIJIBI https://m.edsoo.ru/8866¢7be
N3MepeHne IMHERHBIX 1
9 JIOBBIX BEJINYUH 1 0 1 bubnrorexa LHOK
yr ’ https://m.edsoo.ru/8866¢3ea
BBIUHCJIEHHE OTPE3KOB U yIJIOB
N3Mepenne TMHEHHBIX 1
10 JIOBBIX BEJINYUH 1 0 0 Bubmmorexa [IOK
IE ’ https://m.edsoo.ru/8866¢3ea
BBIYHCJICHUE OTPE3KOB U YIJIOB




N3Mepenne IMHEHHBIX 1

11 JIOBBIX BEJIMYMH bubmmorexa [TOK
I ’ https://m.edso0.ru/8866¢3ea
BBIUHCIIEHUE OTPE3KOB U YIJIOB
N3Mepenne IMHEHHBIX 1 BuG 110K
n0JINOTEKA
12 e
YIIOBBIX BRIt https://m.edsoo.ru/8866c3ea
BBIYHCJICHUE OTPE3KOB U YIJIOB
[lepumerp u miomans Guryp, BuGmiorexa LOK
13 COCTABIICHHBIX 113 https://m.edsoo.ru/8866cS5ea
IIPSIMOYTOJIBHUKOB
[lepumerp u miomans Guryp, BuGmiorexa LOK
14
COCTABJICHHBIX 13 https://m.edsoo.ru/8866cS5ea
MPSIMOYTOJIbHUKOB
[TonsATHE 0 paBHBIX
15 TPEYroJbHUKAX U IEPBUYHbIE bubmuoreka [JOK
IIPEICTaBJIEHNS O PAaBHBIX https://m.edso0o.ru/8866ce80
¢burypax
16 Tpu npusHaka paBeHCTBa bubnuoreka [JOK
TPEYTrOJIBHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA bubnmnorexka [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubmmoreka [JOK
TPEYTrOJIBHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa bubmmoreka [JOK
TPEYTOJIBLHUKOB https://m.edsoo.ru/8866e01e
20 Tpu npusHaka paBeHCTBa bu6muoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
)1 Tpu npu3Haka paBeHCTBA bubnmoreka [JOK

TPEYroJIbHUKOB

https://m.edsoo.ru/8866e88e




[Ipu3naku paBeHCTBa

2 ovro bubnuortexa
TIPSIM: JbHBIX
PAMOYT IIOK2https://m.edsoo.ru/8866e02¢e
TPEYrOJIbHUKOB
[Ipu3Haku paBeHCTBa
bu6nmoreka [IOK
23 MPSAMOYTOJIbHBIX
https://m.eds00.ru/8866¢e02¢e
TPEYroJIbHUKOB
CBONICTBO MeIHAHBI
24 MPSIMOYTOJIBHOTO bubnnorexka HOK
TpEeyroJbHUKA, TPOBEAEHHOM K https://m.edsoo.ru/8866e9ec
TUIIOTEHY3€
CBOKCTBO MeIHAHBI
25 IPSIMOYTOJIbHOT'O bubnnorexka HOK
TpEyroJbHUKA, TPOBEAEHHON K https://m.edsoo.ru/8866e9ec
TUIIOTEHY3€
PaBHOGeipeHHbBIE U
26 ABHOCTOPOHHHUE bubmorera [OK
P P https://m.eds00.ru/8866d6fa
TPEYrOJIbHUKH
[Ipu3Haku u cBOMCTBA
27 aBHOOEIPEHHOTO bubmmorexa [TOK
p P https://m.eds00.ru/8866d880
TpEyroJIbHUKA
[Ipu3Haku u cBONCTBA
28 aBHOOEPEHHOTO bubmmorexa [IOK
p P https://m.edsoo.ru/8866d880
TPEyroJIbHUKA
ITpu3Haku u cBOMCTBA
29 £3H06e €HHOTO brbmmorexa [TOK
p s https://m.edsoo.ru/8866e26¢
TpEeyroJbHUKA
30 HepaBencrtBa B reomerpuun https://m.edsoo.ru/8866e3a2
31 HepasencrBa B reomerpuu bubmuoteka [JOK




https://m.edsoo.ru/8866e3a2

32 HepaBencrtBa B reomerpuu https://m.edsoo.ru/8866e3a2
33 HepasenctBa B reomerpuu https://m.edsoo.ru/8866e3a2
34 IIpsAMOYTONBHBIN TPEYTrOIBHUK bubnumoreka [JOK
¢ yriom B 30° https://m.edsoo.ru/8866eb22
35 HpamoyroIbHbIii TpeyrobiiK https://m.edsoo.ru/8866e3a27
¢ yriom B 30°
36 KonTponbhas padota no teme bubnnorexka HOK
"TpeyronbHuku" https://m.edsoo.ru/8866ecbc
37 [TapannenvHbIC TPsIMBIE, UX bubnmnoreka [HOK
CBOICTBA https://m.edso0o.ru/8866ef64
38 [Iarslit noctynat EBkinga https://m.edsoo.ru/8866e3a9
Hakpecr nexamue,
COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHHUE YTJIBI, bubnuotexa [JOK
00pa3oBaHHbIC NTPH https://m.eds00.ru/8866f086
NIEPECEYEHUH MTapaJIIIENbHBIX
MPSAMBIX CEKYIIEn
Hakpecr nexamue,
COOTBETCTBEHHbIE U
40 OJHOCTOPOHHHUE YTIJIBI, bubmmoteka [JOK
o0pa3oBaHHbIE IPH https://m.eds00.ru/8866f086
NIEPECEUEHUH MTapaJIIEIbHbIX
MPSAIMBIX CEKYIIEN
Hakpecr nexamue,
41 COOTBETCTBEHHBIE U bubmmorexa [JOK

OJJTHOCTOPOHHHE YTJIHI,
o0pa3oBaHHbBIE IPH

https://m.edsoo.ru/8866f086




MePECCUCHUH MapalICIIbHBIX
IPSIMBIX CEKyIIEn

Hakpect nexanue,
COOTBETCTBEHHBIE H
OJIHOCTOPOHHHUE YTJIbI,

bu6nmmoreka [IOK

42 o0pa3oBaHHBIC TTPU https://m.eds00.ru/8866f086
IepeCeYCHUH MapajIeIbHbIX
MPSAMBIX CEKyIIEn
Hakpect nexamue,
COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHHUE YTJIbI, bubnuoreka [JOK
o0Opa3oBaHHbBIC TIPU https://m.edsoo0.ru/88663b0
IepeCeYCHUH MapajieIbHbIX
MPSIMBIX CEKyIIEn
[Ipu3Hak napamieabHOCTH
44 IIPSIMBIX YEPE3 PABEHCTBO bubmuoreka [JOK
pacCcTOSIHUM OT TOYEK OAHOMN https://m.edso00.ru/8866f088
MIPSIMOM 10 BTOPOU MPSAMOM
[Ipu3Hak napamieabHOCTH
45 IIPSIMBIX YEPE3 PABEHCTBO bubmuoreka [JOK
pacCTOSHUM OT TOUYEK OJHOMN https://m.edsoo.ru/8866f088
MPSIMOM 10 BTOPOU MPSIMOM
46 CymMma yriioB TpeyrojibHUKa bubmmorexa LOK
https://m.eds00.ru/8866f630
47 CyMMa yriioB TpeyroJibHUKa bubmmorexa LOK
https://m.eds00.ru/8866f630
48 Buemnue yribl TpeyrojibHUKA bubmmorexa [IOK
https://m.edsoo.ru/8866faSe
49 Buemnue yribl TpeyrojabHUKA but6mmoreka [IOK




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

KonTponbnas pabora no teme

50 "[lapanienbHble MpsMBbIE,
CyMMa yIJIOB TpEeyrojbHUKa"
51 OKpY>XHOCTb, XOPJIbI U bubnmoreka [JOK
JIMaMeTp, UX CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenbHas Kk OKpyKHOCTH brbmmorexa LTOK
https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIMICaHHAs B bubnuorexa [HOK
yroi https://m.edsoo.ru/8866f8ba
54 OKpy>XHOCTb, BIIHICAaHHAs B bubnmnoreka [HOK
yromu https://m.edsoo.ru/8866f8ba
55 [Tonstue o 'MT, npumeHeHHE bubnmnoreka [HOK
B 3aJ1a4ax https://m.edsoo.ru/8867013¢e
56 [Tonstre o I'MT, npumeneHue bubnmnorexka [HOK
B 3aJa4ax https://m.edsoo.ru/88670508
buccekTtpuca u cepeIMHHBIN
57 HepHeH)III)/IKYHSIp KZK bubmmorexa LOK
https://m.edsoo.ru/8866febe
reOMEeTPUYECKUE MECTA TOUEK
53 OKpy>XHOCTb, OITUCAHHASA bubnmoreka [JOK
OKOJIO TPEYrOJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHASA bubmmorexa [JOK
OKOJIO TPEYroJIbHHUKA https://m.edso00.ru/88670a62
60 OKpy>XHOCTb, BIIHICAaHHAS B bubnmoreka [JOK
TPEYTOJIbHUK https://m.edso00.ru/8867103e
61 OKpy>XHOCTb, BIIMICAaHHAs B bubnmoreka [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
62 [Ipocreiimue 3anaun Ha bubmuoteka [JOK




IIOCTPOCHUC

[Ipocreiimne 3axaun Ha

https://m.edsoo.ru/88671188
Bbu6nuoreka [JOK

63 1
IIOCTPOEHHUE https://m.edsoo.ru/886712d2
KonrponsHas pabora o teme
64 "OKpy>KHOCTb U K 1 bubmmorexa [TOK
by YT ) https://m.edso0.ru/88671462
I'eomeTprueckue nocTpoeHUs
[ToBTOpEeHME M 000OIIEHNE
65 3HAHUHA OCHOBHBIX ITOHSTUI U 1 Bubmaorexa ITOK
https://m.edso00.ru/886715b6
METOJIOB Kypca 7 Kiacca
66 HroroBast koHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edso00.ru/886716ec
[ToBTOpEeHME M 0000IIEHNE
. . bubmuorexa [JOK
67 3HAHUHU OCHOBHBIX ITOHSATHI U 1
https://m.edsoo.ru/886719bc
METOJIOB Kypca 7 Kiacca
IToBTOpenue u 0600IIIEHIE
68 3HaHI/HTII) OCHOBHBIX HI:H}ITI/II‘/’I 51 1 bubmorexa LOK
https://m.edsoo.ru/886719bc
METOJOB Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
| [Tapanmnenorpamm, ero npu3Haku u | 0 0 Bbu6moteka [JOK
CBOICTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, €ero Npu3HaKku 1 | 0 0 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3HaKku u | 0 0 Bbu6mmoteka [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTtHble cayyau napauienorpaMMoB
4 (IpsAMOYTOJILHUK, POMO, KBa/ipar) 1 0 0 brbmmorexa [TOK
pAMOYT ’ pv > KBAIpaT), https://m.edsoo.ru/8867 1dea
WX IPU3HAKHU U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB
5 (mpsimo OJ'IE:—III/IK (I))M6 KBa, - arT) 1 0 0 bubmmorexa LIOK
PAMOYT » POMO, KBaZIpat), https://m.edsoo.ru/8867 120
WX TIPU3HAKH U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onﬁmc (I))M6 KBQ, l:)aT) 1 0 0 bubmmorexa [TOK
pAMOYE ’ pv ’ Apat), https://m.eds00.ru/8867209¢
WX TIPU3HAKH M CBOMCTBA
7 Tpaners | 0 1 bubmuoreka [JOK
https://m.edsoo.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS | 0 0 bu6muoreka [JOK
Tpamneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsAIMOYTOJIbHAS | 0 0 bu6muoreka [JOK
Tpanenuu https://m.edso0o.ru/88672858
10 Meton yaABOEHUsI MEAUAHbI 1 0 0 but6mmoreka [IOK




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

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o reme bubnuoreka [JOK
"YeTbIpEXyroapHUKN" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u TeopeMa o bubnmnoreka HOK
MIPONIOPLIMOHAIIBLHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 Cpenusiga nuHus TPEyroJibHUKA bubmmorexa [IOK
https://m.edso00.ru/88672e0c

15 Cpenusiga nuHus TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUS bubnuorexa [IOK
https://m.edso00.ru/88673064

18 [IponoprmoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponoprnoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.eds00.ru/88673794

20 IlenTp Macc B TpEYroJbHUKE bubnworexa LOK
https://m.edsoo.ru/886738fc

bu6muoreka [JOK
21 Tonobueie TpeyrobHmKH https://m.edsogru/88673a78

” Tpu npuznaka nogodus bubmuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

7 Tpu npusnaka nonoOus bubmuorexa [JOK
TPEYTOJIBLHUKOB https://m.edso00.ru/88673d52

24 Tpu npuznaka nogoous bu6muotexa [JOK




TPEYTrOJIbHUKOB https://m.edso00.ru/8867400e
’5 Tpu npuznaka nogoous Bbu6mmotexa [JOK
TPEYTOJIbHUKOB https://m.edso0.ru/88673d52
26 [TpumeneHne MoI00HsI IPU PEIICHUH bubnmnoreka HOK
IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/88673d53
7 KontposbHas pabota mo teme bubnmnoreka HOK
"I[lono6HbIE TPEYroNbHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaach bubnunoreka LIOK
TreOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAAN bubnuorexa [IOK
TpPEyrojbHUKA, NapajuieorpaMma https://m.eds00.ru/88674860
30 Dopmyisl AJ1s IoLann Bbu6motreka [JOK
TpEYrojbHUKa, ITapajljieiorpaMma https://m.edsoo.ru/88674a22
31 @opMyIIbI IS IUIOLIAH bubnmnoreka HOK
TpeYyrojabHHUKa, ITapajljieIorpaMma https://m.edsoo.ru/88674a22
1 dopmyIsl A1 10N bubmuoreka [IOK
TPEYroJILHUKA, ITapajuieIorpaMma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN bubmmnoreka HOK
TPEYTroJbHUKA, apajuIeIorpaMmMa https://m.edsoo.ru/8867542¢
34 Brruncnenune mromaneil CioKHBIX but6mmorekxa [IOK
buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuotexa [JOK
Oymare https://m.edsoo.ru/8867473¢
bubnunorexa LIOK
36 [Tnomaau mogo6HBIX dur
tman A Puryp https://m.eds00.ru/88673d76
bubnunoreka LIOK
37 [Tnoma, 01100
JOLAZH TIOA00HEIX Uryp https://m.eds00.ru/88673d576
38 3ajaud ¢ MPaKTUYECKUM bubnmoreka [JOK




CoJiepKaHUuEM https://m.edsoo.ru/88675558
39 3ajaud ¢ IpaKTUYECKUM bubmmoreka [JOK
COoJiepKaHUuEM https://m.edsoo.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIp0 MeToAa bubmuorexa [JOK
BCIIOMOTATEJIbHOM TJIOLLAIH https://m.eds00.ru/88674{90
41 KontposbHas pabota mo teme bubnmnoreka HOK
"ITnomans" https://m.edsoo.ru/8867579¢
4 Teopema [Tudaropa u eé bubnmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema I[Tudaropa u eé bubmuoreka [IOK
MIPUMEHEHHE https://m.edsoo.ru/88675abc
46 Teopema [Iudaropa u eé bubmuoreka [IOK
IIpUMEHEHNE https://m.edsoo.ru/88675abc
OrnpezneneHne TPUroHOMETPUIECKUX
KIU{A OCTPOTO yriia
47 f Y:ME OJ'IBHI())TO Tyz OJIbHUKA bubmmorexa [IOK
PAMOYE peyr ’ https://m.edsoo.ru/88675d32
TPUTOHOMETPUIECKHE COOTHOIICHUS
B MPSIMOYTOJIbHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuoteka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
50 OCHOBHOE TPUTOHOMETPUYECKOE bubnmoreka [JOK

TOXIECTBO

https://m.edsoo.ru/88675f44




51

52

KonTponbnas pabora no teme
"Teopema IIudaropa n Havana
TPUTOHOMETpUH"

Bnucannble U ieHTpagbHbIE YTIIbI,
YIoJl MEXy KacaTeIbHOU U XOPA0U

bu6nmoreka [IOK
https://m.edsoo.ru/8a1407e8

bubnunoreka LIOK
https://m.edsoo.ru/8al1415b2

53

BrucanHble U IEHTpaIbHBIC YIJIbI,
YIoJI MEXKIY KacaTeIbHOW U XOPAOU

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

54

55

56

BnucanHnble U IEHTpaIbHBIE YIJIbI,
YIoJI MEXIY KacaTeIbHOW U XOPAOU

Vrasl MCKAY XOpAaMH U CCKYILITUMU

Vb MCXKAY XOopAaMH U CCKYILINMMU

bubnuoreka [IOK
https://m.edsoo.ru/8al41b34

bubmuoreka [{OK
https://m.edsoo.ru/8al41b54

bubmuoreka [{OK
https://m.edsoo.ru/8al41b54

57

58

59

Brmcannblie 1 onyMcaHHEIS
YETBIPEXYTOJIBHUKY, UX IIPU3HAKU U
CBOMCTBA

Brmcannblie 1 onyMcaHHEIS
YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U
CBOMCTBA

BrnmcanHblie 1 onmMcaHHEIE

YETHIPEXYTOJIbHUKH, UX IIPU3HAKU U
CBOMCTBA

bu6nunorexa LIOK
https://m.edsoo.ru/8a140f86

bu6nunorexa LIOK
https://m.edsoo.ru/8al416d4

but6mmoreka [IOK
https://m.edsoo.ru/8al416d4

60

[IpuMeHeHne CBOWCTB BIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIbHUKOB
IIPU PELIEHUH F€OMETPUYECKUX
3a1a4

but6mmoreka [IOK
https://m.edsoo.ru/8al41b73

61

[IpumeneHne CBOMCTB BIIMCAHHBIX U
OIMCAHHBIX YEThIPEXYTOJIbHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/8al141b94




IIpH pCIICHUN I'€COMETPUUCCKHUX

3aga4
& B3anMHoOe pacnionoxxeHue 1Byx | bubmmoreka [JOK
OKPY)KHOCTEH, 00III1e KacaTeabHbIC https://m.edsoo.ru/8a1410a8
bubnunorexa LIOK
63 K € e 1
ACAHMIC OKPYIRHOCTCH https://m.edsoo.ru/8al410a8
KonTponbhas padota no teme
64 "VTIiBl B OKPY)KHOCTH. BricanHble U 1 Bubmiorexa HOK
Py ’ | https://m.edsoo.ru/8a141c88
ONMCaHHBIE YEThIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
65 METOIOB KypPCOB 7 U 8 KJIAaCCOB 1 bubnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHUH U
66 METOIOB KYPCOB 7 M 8 KJIACCOB 1 bubnuorexa [IOK
A yp . ’ https://m.edsoo.ru/8al4lefe
0000111eHNE 3HAHUNA
bu6nunorexa LIOK
67 n o 1
TOroBas KOHTPOIbHAA paboTa https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHI U
68 METOJOB KypcoB 7 U 8 KJIacCOB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




9 KUIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne arTa
Tema ypoka Konrpoabnbie IIpakTnyeckue a o0pa3oBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoThI padoThI pecypcbl
Onpenenenue
. bubmuorexa [JOK
1 TPUTOHOMETPUYECKHUX (YHKITHI 1 0 0
https://m.edsoo.ru/8al424bc
yraoB ot 0° qo 180°
bubnnoreka IIOK
2 ) 1 0 0
OPMYJIBT HPHBEACHHA https://m.edsoo.ru/8al424ay
3 TeopeMa KOCUHYCOB 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/8al14336¢
bubmuorexa [JOK
4 T 1
COpeMa KOCHITyCoB 0 0 https://m.edsoo.ru/8a14336¢
bu6nunoreka [IOK
T 1 1
> COpeMa KOCHITYCOB 0 https://m.edsoo.ru/8al142d5e
bu6nuoreka [IOK
T 1
6 copema CHHycoB 0 0 https://m.edsoo.ru/8al42e8a
bubmmorexka [IOK
7 T 1 0 0
copema CHHycoB https://m.edsoo.ru/8al1424pc
bu6mmoreka [IOK
T 1
8 copeMa CHiycon 0 0 https://m.edsoo.ru/8al1424pc
9 Haxoxnenue mjivH CTOpOH U 1 0 0 bu6mmoreka [IOK
BEJIUYUH YIJI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
10 P 1 0 0
CUICHHAE TPEYTOILHUKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroiabHIUKOB 1 0 0 bubamorexa LOK

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




bu6nmoreka [IOK

12 Peuutertie Tpeyronbiiion https://m.edsoo.ru/8a142ac0
13 Pemenue TpeyroiabHUKOB bubmmorexa LOK
https://m.edsoo.ru/8a142ac0

14 [IpakTHyeckoe NPUMEHEHHUE TEOPEM bubnnoreka HOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c

15 [IpakTyeckoe MpUMEHEHUE TEOPEM bubnmnoreka [HOK
CHHYCOB 1 KOCHHYCOB https://m.edsoo.ru/8al142c3c

16 KonTponbHas pabora no teme bubnuorexa [HOK
"Pewienue TpeyronbHUKOB" https://m.edsoo.ru/8a14392a

17 [TonsTHe 0 MpeodpazoBaHUU bubnmnoreka [HOK
noxoous https://m.edsoo.ru/8al43ab0

13 COOTBETCTBEHHBIE JIEMEHTBI bubnmnoreka [HOK
oJI00HBIX pUryp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIE JIEMEHTHI bubmuotexa [JOK
oJI00HBIX pUryp https://m.edsoo.ru/8al43de4
Teopema o npon3BeIeHUN OTPE3KOB

20 XOpI, TEOpEMA O NPOU3BEICHUN bubnmnorexka [HOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJbHOU
Teopema 0 mpoU3BEICHUN OTPEZKOB

21 XO0p, TeopeMa O IPOU3BEIEHUN bubmmoreka [JOK
OTPE3KOB CEKYLIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o npon3BeIEHUN OTPE3KOB

” XOp, TeoOpeMa O IPOU3BEICHUU bubmuoreka [JOK

OTPE3KOB CEKYIINX, TeOpeMa O
KBaJlpaTe KacaTeIbHOU

https://m.edsoo.ru/8al442da




[IpumeneHue TeopeM B pelIeHUH

bu6nmmoreka [IOK

23
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al143f06
24 [IpuMeHeHue TeopeM B peleHnn bubnmoreka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc
)5 [Ipumenenne TeopeM B peLIEHUN bubnnoreka HOK
reoOMEeTPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbHas pabora no teme
26 "ITpeoOpa3oBanue mMogoousI. bubnuoreka [JOK
Mertpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpY>XHOCTH"
OrnpenenieHre BEKTOPOB.
P . P . bubmuorexa [JOK
27 DOuU3nveCcKuil U TeOMETPUUECKUAN
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CnoxeHue ¥ BBIUUTAaHUE BEKTOPOB, bubmuotexa [JOK
YMHOXKEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
79 CrnokeHue ¥ BEIUUTAHUE BEKTOPOB, bubnmnoreka [JOK
YMHOKEHHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnmnoreka [JOK
YMHOKEHHE BEKTOPa Ha YHCIIO https://m.edsoo.ru/8a144d52
PasnoxeHue BekTopa 1o 1ByM bu6muoreka [JOK
31
HEKOJIJIMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8a144d52
but6mmoreka [IOK
32 Koopaunartsl BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkanspHoe mpou3BeIeHNE
33 BEKTOPOB, €r0 MPUMEHEHUE ISt brbmorexa [OK
POB, P s https://m.edsoo.ru/8a14539¢
Hax0>KJIeHUs JIJTUH U YTJIOB
34 CkanspHoe Mpou3BeICHNE bubnmoreka [JOK

BCKTOPOB, €ro IpUMCHCHHUE IJIA

https://m.edsoo.ru/8al14550e




HaXOXICHUA IJIMH U YI'JIOB

Pemenue 3a71ay ¢ 1OMOIBIO

bu6nuoreka [IOK

35 BEKTOPOB https://m.edsoo.ru/8al44c3a

36 Pemenue 3a1a4 ¢ moMoIibI0 bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4

37 [IpumeneHnue BEKTOPOB ISt bubnmnoreka HOK
perieHus 3a1a4d GU3NKU https://m.edsoo.ru/8al1458c4
K 0

38 OHTPOJILHAS PaboTa MO TeMe bubnuotekhttps://m.edsoo.ru/
"BekTopsr"

39 JlexapToBBI KOOPAMHATHI TOUYEK Ha bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/8a1458c9

40 v . bu6nuoreka [IOK

PaBHCHUC NpAMOU https://m.edsoo.ru/8al45c48
41 YpaBHeHHE MpAMON
42 v bubmmoteka [IOK
PABHCHHUE OKPYAHOCTH https://m.edsoo.ru/8al4635a

KoopaunaTsl TOuEK niepecedeHus bubnmnorexka HOK

43 .
OKPYHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
MeTto1 KOOpAWHAT NMPU PEMICHUHN

44 ; Hq:cHKI/IX 3a I2)111 ’ Bubmmorexa [IOK

T

FeOMETP AL https://m.edsoo.ru/8a145b08
MPaKTHYECKUX 3a/1a4
MeTto1 KOOpMHAT MPH PELIICHUN

45 AL KOOPA pup bubmuorexa [JOK
TCOMCTPHHICCKHX 3ajad, https://m.edsoo.ru/8al145b08
MPaKTHYECKUX 3a/1a4
Meroa koopAUHAT NpU PELICHUN

46 g qu HKHX a Ia)m P bubmuorexa [JOK
reoMeTpriec 3anad, https://m.edsoo.ru/8a145b08
MPAaKTUYECKUX 3a/1a4

47 KonrponsHas pabora no teme




" JlekapTOBBI KOOPAMHATHI Ha
miockocty"

HpaBI/IJ'IBHLIe MHOTI'OYT'OJIbHUKH,

bubnuoreka LIOK

48 BBIYUCIICHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexa [IOK
4 Hueio . JLIHHA OKpY>KHOCTH https://m.edsogru/8a147208
bu6mmoreka [IOK
>0 Hueno m. Jlamia okpykHOCTH https://m.edsogru/8a14714c
51 JlnvHa 1yru OKpy»KHOCTH
bu6mmoreka [IOK
32 Panmansas Mepa yra https://m.edsogru/8a14714c
53 [Inomane kpyra, ceKTopa, CErMeHTa bubmorexa LOK
https://m.edsoo.ru/8a147426
54 [Inomanes kpyra, CeKTOpa, CErMEHTa bubamorexa LOK
https://m.edsoo.ru/8a147750
55 [Inomanp kpyra, ceKTOpa, CErMeHTa bubmmorexa LHOK
https://m.edsoo.ru/8al147750
56 ITonsaTHE O ABMIKEHUH INIOCKOCTH bubnnorexa LIOK
https://m.edsoo.ru/8al147c82
57 [TapannensHbIN TEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8al47f16
58 [TapannensHbIN TEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
59 [TapannensHbIN TEpEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
60 [TapaiensHbIN IEPEHOC, TOBOPOT bubamorexa LOK
https://m.edsoo.ru/8a147f16
61 IIpuMeHeHne NBUKEHUN ITPU bubmmorexa LOK

https://m.edsoo.ru/8al1480e2
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PEIICHUHU 3aJa4

Konrponsnas pabora mo remam

"[IpaBunbHBIE MHOTOYTOJILHUKH.

OKpyXKHOCTb. JIBHXKEHUS
IJIOCKOCTH"

63

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
H3MepeHne reoMeTpruiecKux
BeJMYUH. TpeyroabHUKN

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

64

[ToBTOpeHue, 06006IeHNE,
CHCTEMAaTH3aINsI 3HAHUH.
[TapannensHble U
MepIEHIUKYISIPHbIE TPSIMbIE

bubnnoreka IIOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 0600IIEHNE,
CHCTEMaTH3aINsI 3HAHWH.
OKpYy>KHOCTb U KpYT.
['eomeTpuyeckne MOCTPOEHHUS.
VYTIIBl B OKPYKHOCTH

bubmmoteka [IOK
https://m.edsoo.ru/8a148650
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[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAaHWH.
Brnucannsie 1 onucaHHbIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

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

67

WroroBas koHTpoJsibHAs paboTa

but6mmoreka [IOK
https://m.edsoo.ru/8a148920
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[ToBTOpenue, 0600MIEeHNE,
CUCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM

00pa3zoBaTebHON MPOTrpaMMBI (5 Ki1acc)

Kon nposepsiemoro

[IpoBepsieMbie MTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM

pe3yJiprara 00pa3oBaTebHON IPOTPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs
1 Hucna v BBIYMCIICHUS
11 [loHnMaTh ¥ TPABWIBHO YIOTPEONSATH TEPMUHBI, CBSI3aHHBIE C
HATYpaJIbHBIMH YMCIAMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU
12 CpaBHUBaTh M yINOPSAOYMBATh HATypaJbHBIE 4YHCIIA, CPaBHUBATh B
MPOCTEHUIINX CIy4asiX OOBIKHOBEHHBIE TPOOH, IECITUYHBIE IpoOH
COOTHOCHTh TOYKY Ha KOOPAWMHATHOW (YMUCIOBOM) TpsAMOM ¢
1.3 COOTBETCTBYIOIIUM €M YHCIOM U H300pakaTb HaATypajbHBIE YHCIA
TOYKaMH Ha KOOPAWMHATHOU (YMCIIOBOM) TIPSIMOM
14 BoinonHATe apuMeTHuecKue IEHCTBUS C HATYpaJbHBIMH YHCIAMH, C
0OBIKHOBEHHBIMU APOOSIMHU B POCTEHIINX CITydasx
1.5 BbIOTHATE TPOBEPKY, NPUKUAKY PE3yIbTaTa BHIYUCICHUN
1.6 OKpyrJiTh HaTypaJlbHbIE YUCIIA
2 PerreHne TEKCTOBBIX 33144
71 Pemath TEKCTOBBIE 3a7aud apUPMETHUECKUM CIIOCOOOM U € MOMOUIBIO
OpPraHM30BaHHOI'0 KOHEYHOT0 Iepedopa BCeX BO3MOKHBIX BapHAHTOB
29 Pemarh 3amaun, copepiKaliue 3aBUCUMOCTH, CBSA3BIBAIOILINE BETUUYHMHBIL:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh
73 lcnonp30BaTh KpaTKUE 3alUCH, CXEMBI, TAaONHWIbI, OOO3HAYCHHS MpPU
[pelIeHny 3a1a4
[lonb30BaTbcsi OCHOBHBIMH €IMHUIIAMU HM3MEPEHHUS: LIEHBbI, MaccChl,
24 [PACCTOSIHUS, BPEMEHH, CKOPOCTH, BBIpaXKaTh OJIHU EAMHHIIBI BEIHMYHHBI
uepes Ipyrue
l13BneKaTh, aHAIM3UPOBATh, OLIEHUBATh MH(OPMAIIHIO, TPEICTaBICHHYIO
2.5 B Tabmuie, Ha cTojOyaroil  AmMarpamme, — MHTEPIPETHPOBATH
[Tpe/ICTaBICHHBIE TaHHBIE, NCII0Jb30BATh JAHHBIE IPU PELIECHUH 3a4a4
3 Harmnsiinas reomerpus
31 [losb30BaTbCcs T€OMETPUYECKMMHM TOHATUSAMU: TOUYKA, IpsiMasi, OTPE3OK,
UTy4, Yroj, MHOTOYTOJIbHUK, OKPYKHOCTB, KPYT'
39 [IpyBOIUTE PUMEPHI OOBEKTOB OKPY’KAIOLIEr0 MUPA, UMEIOLIUX (OopMYj
3Y4EHHBIX T€OMETPUUECKUX QUTYp
cronb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIIMHA CTOPOHA;
33 C MHOIOYroJIbHHKaMH: yroJl, BepUIMHA, CTOPOHA, JWaroHajib; C
OKPY’KHOCTBIO: pajInyC, TUaMeTp, LIEHTP
34 300paxaTh M3y4eHHbIE T€OMETpUUYECKUE (UTYpbl Ha HEIMHOBAHHOW U
KJIeT4aToil Oymare ¢ OMOIIbIO IUPKYIISL U TMHEUKHU
HaxomuTh UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEpPEHUEM C
3.5 [MOMOIIbIO JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO paauyca
36 cnionb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHHKA, KBaJpaTa AJis
MX IIOCTPOEHMS], BBIYMCIEHUS TUIOIIAU U IEPUMETPA
37 BbIuuciATe MepuMeTp W IUIOIIAAbL KBajpaTa, MpsSMOYTroibHUKA, (Uryp,

COCTaBJICHHBIX nus3 IPpSAMOYT'OJILHUKOB, B TOM quCJIC (I)I/Il“yp,




11300pa’keHHBIX HA KJIETYATON Oymare

[lonmp30BaTbcsi OCHOBHBIMM ~METPHYECKUMH CIUHHIIAMH  HU3MEPEHHUS
JUTMHBI, TUIONIA/IM; BBIPAXKATh OJHU €IMHUIIBI BETMYMHBI Yepe3 Ipyrue
Pacrio3HaBaTh mapajulelenunes, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
39 BeplIMHA, pedpo, TIpaHb, H3MEPEHUS; HAXOAUTb  HU3MEPEHUs
nmapajiesienunesna, Kyoa

Borauciate 00beM KyOa, mapajuienenunesa no 3aJaHHbIM H3MEPEHHSIM,

3.8

3.10
[10JIb30BaThCS €AMHUIIAMH U3MEPEHUst 00beMa
311 PemaTe HeCIOXXHBIC 337a4ll Ha M3MEPEHUE T'€OMETPUYECKHX BEIHYHH B
' PAaKTHYECKUX CUTYaIHsIX
Tabmauma 2
ITpoBepsieMble JIEMEHTHI coiepkanus (5 Kitacc)
Ko [TpoBepsieMblii SJIEMEHT COJIepIKaHHSI

1 |HarypayibHble UnciIa U HYJIb

11 HatypansHoe uucio. Psn Hatypansabix umcen. Yucno 0. M300paxkeHue HaTypambHBIX
yKcesl TOYKaMU Ha KOOPAMHATHOM (4MCII0BON) IpsAMOI

[lo3unnoHHass cucreMa cuucieHusd. PumMckas Hymepauus. JlecsaTudHas cHUCTEMA)
CUMCIICHUS

CpaBHEHUE HaTypalbHBIX YUCEJ, CPABHEHUE HATypalbHbIX yHucel ¢ HyJleM. OKpyriieHne
HATypaJIbHbIX YUCEl

CnoxeHue, BIYUTAHUE, YMHOXKEHUE U JEJIEHUE HaTypajbHbIX yuces. CBONCTBO HYJs
[IpU CJIOKEHUM, CBOWCTBA HYJS M €IMHHULBI NpU yMHOXEHUU. [lepemectutenbHOe U
COUeTaTeJIbHOE CBOMCTBA (3aKOHBI) CIOKEHHUS M YMHOXEHHS, paclpeaeIuTeIbHOE
CBOICTBO (3aKOH) YMHOKEHUS

licnionb3oBanue OyKB Al 0003HAYEHUSI HEM3BECTHOI'O KOMITOHEHTAa M 3alliCU CBOICTB
aprudMeTHUeCKUX NelcTBUI

JlennTeny ¥ KpaTHbIE YKCIIa, Pa3JIoKEHHE Ha MHOXUTENU. [IpocTeie n cocTaBHbIE UnCIa.
[ Ipu3naku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkom

CreneHb ¢ HaTypaJbHBIM IIOKAa3aTEJIEM. 3alMCh YUCIA B BUAE CYMMBI pa3psaHBIX
CI1aracMbIX

UucnoBoe BblpakeHHE. DBpluMclieHME 3HAYEHUN YHUCIIOBBIX BBIPAXKECHUH, IOPSIO0K
BBITIOJTHEHUS JeWCTBUN. [cronb30BaHME INpU BBIUUCICHHUSX IEPEMECTUTENBHOIO U
COYETaTEeNIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXXEHUS, paclpeleUTeNIbHOro
CBOMCTBA YMHOKEHUS

2 |Ipobu

[IpencraBnenue o qpodu Kak croco0e 3anucy yactu BeTuIuHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBuiibHBIE M HeMpaBUIbHBIE OpoOu. CMemanHas Ipo0b, MPEICTaBIEHNUE CMEIIAaHHOMN
TpoOU B BHJI€ HEMPABWIIBHOM ApOOU U BBIJIETICHHE LI€TI0NW YacTH YKCIia U3 HeMpaBUIbHON
ipobu. M3o0paskenne npodert TouKkaMu Ha YHCIIOBON TTPSIMOiL

OcHoBHOe cBolcTBO apodu. Cokpamenue napo6eil. IlpuBenenue npoOu K HOBOMY
sHameHaTeno. CpaBHEeHHE Ipodei

CnoxeHue U BbIUMTaHUE ApoOei. YMHOXKEHHE U JieleHne apo0el, B3auMHO-00paTHBIE
ipo6u. HaxoxaeHne yacTu 1esoro U IeJIOT0 MO €ro 4acTH

2.4 |[lecatuynas 3anuchk qpodeit. IlpencraBnenue necaTHUHON qpoOU B BUJE OOBIKHOBEHHOM.

1.2

1.3

1.4

1.5

1.6

1.7

1.8

2.1

2.2

2.3




300pakeHre JEeCATUYHBIX JpoOell ToukamMu Ha 4YHCcIoBOM mpsimoi. CpaBHeHHE
MECATUYHBIX qpo0eii

Apudmernueckue NOEHCTBUA C JCCATUYHBIMH JApoOsMH. OKpyrieHHe AeCATUYHBIX

25 po0eit

3 |[PewieHue TEKCTOBBIX 3a1a4

3.1 [PemieHne TEKCTOBBIX 33724 apu(PMETHUECKUM CIIOCOOOM

32 Pernrenne mormdeckux 3aaay. Pemrenne 3aJa4 nepe6op0M BCE€X BO3MOXKHEIX BApHaHTOB.
" Mcronp3oBanue IIpy pCIICHNH 3a1a4 Ta6J'II/II_[ H CXEM

Penrenne 3aaa4, COACpKaAIIMNX 3aBUCUMOCTH, CBA3BIBAOINHNE BCIWYHUHBI: CKOPOCTH,
BpPEMA, pPaACCTOAHUEC, LECHY, KOJINYECTBO, CTOUMOCTD. EI[I/IHI/IHBI HU3MCPCHHA: MACCHI,
06’LeMa, LECHBI, paCCTOAHUA, BPEMCHH, CKOPOCTH. CBs13b MCXKAY CIUHUIAMU HU3MCPCHHA
KaX(HOﬁ BCIIMYHHBI

33

3.4 [PemieHre OCHOBHBIX 3a/1a4 Ha APOOH

3.5 [[IpeacraBieHue JaHHBIX B BUJE TAOJIUII, CTOJIOYATHIX AHArpaMMm

4 |HarnsgHast reoMeTpust

Harnsnnele npeacrasieHus o ¢urypax Ha IUIOCKOCTH: TOYKA, IpsiMasi, OTPE3OK, JIyd,
4.1 |yron, momaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoii, ocTpeIi, Tymoi u
[Pa3BEPHYTHIN YIUIbI

J/[nuHa OTpe3ka, METPUYECKHE €IMHULbl JUIMHBL JlJIMHA JIOMaHOW, NEepUMET)

4.2
MHOroyrosjabHuka. Mi3Mepenne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA

HaFJIﬂ[[HBIC MMpeaACTaBJICHUA O (bI/II“yan Ha IJIOCKOCTU: MHOI'OYI'OJIbHHUK, IIPAMOYT'OJIbHUK,

4.3
KBaJpaT, TPEYTOJBHUK; O PAaBEHCTBE pUryp

300paxkenue ¢uryp, B ToM uucie Ha kierdaroil Oymare. Iloctpoenue koHpurypammii
443 dacTeid TpPSAMOI, OKPYXHOCTM Ha HEJIMHOBAaHHOM W KJeT4aroil Oymare.
licrionb30BaHuE CBOMCTB CTOPOH M YIJIOB NPSMOYTOJIbHUKA, KBaJpaTa

[11omans IpsAMOYT'OJIbHHKAa U MHOT'OYT'OJIbHUKOB, COCTAaBJICHHBIX U3 MPSAMOYT'OJIbHUKOB, B|

4.5 o
TOM YHCJIC (bnryp, H306pa)KeHHLIX Ha KJICTYaTOMu 6yMare. Enununnel HU3MCPCHUA TLI0IIA/IH|

Harmsiiaple  mpencTaBieHUsl O  MPOCTPAHCTBEHHBIX — (Urypax: MpsIMOYTOJIbHBIH
napanienenunes, Kyo, MHOrorpaHHUKH. M300pakeHre mpoCTeHIINX MHOTOTPaHHUKOB.
Pa3zBepTku KyOa u napamienenunena. Co3ganue Mojeneid MHOrOrpaHHUKOB (M3 Oymard,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MaTEPUaJIOB)

4.6

4.7|00beM npsiIMOYToJIbHOTO Napajuienenunesna, kyoa. Enquaniel n3mMepenus oobema

Tabnuma 3
[IpoBepsieMbie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTenbHON MporpamMMel (6 Kitacc)
Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHus
pe3ynbTara
1 Uricna v BBIYMCIICHUS

3HATh U MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3NUYHBIMU BHJIAMHU YHCEN U

1.1 Crioco0aMu X 3aMUCH, IEPEXOAUTH (€CIIU ATO BOZMOXKHO) OT OJTHOU (hOpMBI
Bamucy 4rcia K Apyrou

1.2 CpaBHI/IBaTI) u YIopAA04YMBaATH ICJIbIC qucia, OOBIKHOBEHHBIE 41
JICCATUYHBIC I[pO6I/I, CpaBHHMBATH YKCJIa OJHOI'O U Pa3HBIX 3HAKOB

1.3 BbInonHATh, coderass YCTHbIE M NUCbMEHHBIE NPHEMBI, apu(pMeTHUYECKHE




,Zlel\/'ICTBI/DI C HaTypaJbHbBIMU W LOCJIBIMU YHCJIIAMU, OOBLIKHOBEHHBIMH U
JICCATUYHBIMUA ,Z[pO6SIMI/I, TOJIOKUTCIIBHBIMU W OTPHULATCIIbHBIMU YU CJIAMU

1.4

BbIUNCIIATE 3HAYEHUS YUCIIOBBIX BBIPAKEHHUM, BBIIOJIHATH IPUKUAKY U
OLIEHKY pe3yJbTaTa BBHIYMCICHUH, BBIOIHATH MPEOOpPa3OBaHMs YHCIOBBIX
BbIpa)KEHUI HA OCHOBE CBOMCTB apu()METHUECKUX ACHCTBUI

1.5

OprrJ'ISITb OeJabIC 4ucjda U ACCATUYHBIC Z[pO6I/I, Haxo4JUuThb HpI/I6J'II/I)KeHI/ISI
I CCJI

1.6

COOTHOCUTH TOYKY Ha KOOPAMHATHOW HPSIMOW C COOTBETCTBYIOILIUM €M
YHCIOM M H300pakaTh YWCIIAa TOYKAMH Ha KOOPIMHATHOM MpPSIMOIA,
HaXOJUTh MOJYJIb YUCIIA

1.7

COOTHOCHTH TOUKY B IIPSIMOYTOJIbHOW CHCTEME KOOPJAMHAT C KOOpAMHATAMH
STOU TOUKU

1.8

OprrJ'IHTB OeJIbIC YHUCiIa U ACCATUYHBIC I[pO6I/I, HaxXoauTb HpI/I6J'II/I}K€HI/IH
YN CCJI

UrcaoBwie U 6YKB€HHBI€ BBIPpAXKCHUA

2.1

[lonumarts u ynOTpe6J'I${TL TCPMHUHBI, CBA3AHHBIC C 3aIIMChIO CTCIICHN YUClIA,
HAXOJUTb KBaApaTr H KY6 4YucCila, BbIYUCIATH 3HAYCHHUA YHCIOBBIX
Bpra)KeHHﬁ, COoACPIKAIMX CTCIICHU

22

Tlonp30BaThCA IMpU3HaKaMH AOCJIUMOCTH, PpPaACKIAaAblBATh HATYyPaJIbHBIC
4rCiia Ha ITPOCTHIC MHOXUTCIIN

2.3

[Tonmp30BaThest MacTaboOM, COCTABIISATH MPOTIOPIIUHN M OTHOIICHHSI

24

Mcnonb30Bare  OyKBBI  JUIsi  OOO3HAYCHHWS  YHWCENl [PU  3alkCH
MaTEMaTHYECKUX BBIPAKCHHUH, COCTABJISITh OYKBEHHBIC BBIPAKCHHUS H
(hOpMyJIbI, HAXOUTH 3HAYCHUS OYKBEHHBIX BBIPAKCHUN

2.5

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA

PenieHne TEKCTOBBIX 3aJ1a4

3.1

Pemiaths MHOTOILIArOBBIE TEKCTOBEIC 3a7a4H apI/I(I)MCTI/I‘ICCKI/IM crmocodbom

32

Pemrate 3aa4yu, CBA3aHHBIE C OTHOLICHUCM, MPOINOPIHUOHAIBHOCTBIO
BCJINYNH, I[IPOUOCHTAMHU, pPCIIATb TPHU OCHOBHBIC 3ada4YU Ha I[pO6I/I 151
ITPOLICHTHI

33

PerraTte 3aa4yu, COACpKale 3aBUCHUMOCTH, CBA3ZBIBAIOIINC BCIWNYHHBI:
CKOPOCTBD, BpewMms, paccTosiHue, ILICHY, KOJIMYECTBO, CTOUMOCTD,
IIPONU3BOJUTCIIBHOCTL, BPCMH, 00BeM pa6OTBI, HCIIOJIb3YA apI/I(I)MeTI/ILIeCKI/IC
I[eﬁCTBHH, OLCHKY, MPUKUAKY; IOJB30BATHCA CAWHHULIAMU HN3MCPCHUS
COOTBCTCTBYIOINNX BCIIMYNH

34

COCTaB/IATh 6yKB€HHI>I€ BBIPAXXCHUA 110 YCJIOBUIO 3aJ1a4n

3.5

3Bnekary wHGOpMAIMIO, MPEACTaBICHHYI0 B TaOJWIax, Ha JWHEWHOM,
cTonOuyaTOn 1581171 KpPYroBOMt JarpaMmmax, WHTEPIPETUPOBATH
[pEICTABICHHBIE JaHHBIE, UCIIOJIb30BATh JAHHBIC NPU PEIICHUH 3a]1a4

3.6

[IpencraBiasTh HHPOPMALIUIO C TOMOUILIO TAOJIUL], TMHEHHON U CTOIOYATOM
arpamm

Harnsaas reomerpust

4.1

[IpuBOAUTH MpUMEPHI OOBEKTOB OKPYXKAIOIIEro MHUPA, UMEIOMHX (HopMy
M3YYEHHBIX TE€OMETPHUYECKHX IUIOCKMX W MPOCTPAHCTBEHHBIX (uryp,
[pUMeEpHI paBHBIX U CUMMETPUYHBIX (QUTYD

4.2

300pakaTh C TOMOIIBIO LUPKYJSA, JIMHEHKH, TpaHCIOPTHpAa Ha

HEJIMHOBAHHON M KJIETYaTOM 6yMare HN3YUYCHHBIC IIJIOCKUC T'COMECTPHUYCCKHUC




(burypsl 1 KOHQUTYpaluu, CHMMETPUYHBIEC (DUTYPHI

[lonmp30BaTbcsl  rEOMETPUYECKHMMM — TOHSTHSMU:  paBEHCTBO  uryp,
4.3 CUMMETPUSL; UCII0JIb30BATh TEPMUHOJIOTHUIO, CBA3AHHYIO C CHMMETPHEN: OCh
CHMMETpPHH, IICHTP CUMMETPHUHU

HaxoauTh BEIWYMHBI YIVIOB H3MEPEHMEM C IIOMOINBIO TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33JJaHHOM BEJIMYMHBI, I10OJI30BAThCS IIPU PEIIEHUU 3ajad
rpagyCHOW MEPOW YIrioB, PACllO3HABATh HA YEPTEXKAX OCTPbIA, MPIMO,
[Pa3BEPHYTHIN U TYIION YIJIbI

BbluuciasaTh AJUHY JOMaHOM, NMEPUMETP MHOTIOYTOJIbHHMKA, I10JIb30BaThCA
4.5 CIMHUIIAMA W3MEPEHMS [UIMHBI, BBIPAXAaTh OJHU EAMHUIBI HW3MEPEHUs
JUIMHBI Yepe3 Apyrue

HaxoanuTh, HCHONB3ys 4YEPTEXKHBIE HMHCTPYMEHTBI, PACCTOSHMS: MEX.IY
NIBYMsI TOYKaMM, OT TOUYKH J10 IPSIMOM, JUIMHY IYTH Ha KBaJPaTHON CETKe
Bbruuciare miaomans  (Uryp, COCTaBIEHHBIX M3 IMPAMOYTOJIBHUKOB,
MCII0JIb30BaTh pa30MeHue Ha MPSMOYrOJbHMKH, Ha paBHblE (QUIYpHI,
4.7 TOCTpauBaHKe 10 MPSIMOYTIOJbHHKA, [10JIb30BaThC OCHOBHBIMHU €IMHULIAMU
3MEpeHusl IUIOIAAM, BBIpaKaTb OJHM E€AMHUIBI H3MEPEHUs IUIOLIAan
yepes pyrue

Pacrio3HaBaTh Ha MOJIENIAX M M300paKEHUSAX MUPAMUAY, KOHYC, LIHIUHJD,

4.4

4.6

4.8 MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pebpo, TIpaHb, OCHOBAHUE,
a3BepTKa
4.9 300paxkaTh Ha KJIeT4aTol Oymare NpsiIMOYTOJIbHBIN Mapaienenumne]]
410 Boeruuciate 00beM  NPSAMOYTOJABHOTO  Mapajuienenumnena,  Kyoa,
' [10JIb30BaThCsl OCHOBHBIMH €IMHUIIAMH U3MEPEHHUs: 00beMa
411 Perrate HECIOXKHBIE 33JaUud Ha HAXOXKIACHUE T€OMETPUYECKHUX BEJIHYUH B
' [MPAKTHUYECKUX CHTYaLUsX
Tabnuna 4
[TpoBepsiemble 351eMeHTHI cojiepxkaHus (6 Ki1acc)
Kon [IpoBepsieMbIil 2JIEMEHT COAEepKAHUS

1 [HatypanbHble yncia

Apudmernueckue NEHCTBHS ¢ MHOTO3HAYHBIMH HATypaJIbHBIMU 4MCIaMU. YuUCIIOBBIE

BBIDR)KEHUS, MOPSAOK JEHCTBMH, MHCIONb30BaHHE CKOOOK. Mcmonb3oBaHue mpH

BBIYHCIICHUSX IEPEMECTUTEIBLHOIO U COYETATEIBLHOIO CBOMCTB CIIOXKEHHSI U1 YMHOXKECHMS,
aCIPEJENINTENBHOIO CBONCTBA YMHOKEHUS

1.2 |[OxpyrieHue HaTypajabHbIX YHCEI

13 JlenuTeny W KpaTHbIE 4YMCiIa, HauOOJbIIMI OOLIMH JenuTeNnh U HauMEHbIlee ollee

KpaTHOE. JleTMMOCTh CyMMBI ¥ IPOU3BEACHUS

1.1

1.4 |/Ilennenne ¢ ocTaTKOM

2 |dpobu

71 OOBIKHOBEHHAsE IpoOb, OCHOBHOE CBOMCTBO ApOoOH, CokpalieHue apobeit. CpaBHEHHE U]
" lyrmopsoYMBaHue Apooei

Pemenue 3ama4 Ha HAXOXKJIEHHWE YACTH OT IIE€JIOTO W IIEJIOTO MO ero 4dactu. J[poOHoe
YUCIIO KaK Pe3yJbTaT JeICHUS

2.2

2.3 [[IpencraBnenne JECATHYHON IpoOM B BUIE OOBIKHOBEHHOW ApOOM W BO3MOXHOCTH




pecTaBiaeHus OOBIKHOBEHHOHN IPOOH B BUJIE NECATUYHOM
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JlecaiTUUHBIE IpOOM W MeTpUYecKas cucremMa Mep. Apudmerndeckue IeHCTBHS U
UHCIIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMHU M IECSITUYHBIMH TPOOSIMHU

2.5

OtHomenue. Jlenenue B gaHHOM oOTHoumleHnd. MacmTal, mponopuus. IIpumenenue
[TPONOPLMI IPU PELIEHUU 3a]1a4

2.6

[lonsTHe npoueHTa. Belyucienue npoueHTa OT BEIMYUHBI U BEJIMYHHBI 110 €€ IPOLEHTY.
Bbipa)keHne MPOLEHTOB JECATHYHBIMU JIpoOsiMu. PemieHne 3agady Ha TPOLIEHTHI
BrIpaxeHne OTHOIEHUS BEJIMYUH B IPOLICHTAX

[lonoxuTeIbHEBIC B OTPULATCIIBHBIC YK CJIa

3.1

[lonoxkutenbHble ¥ OTpuuaTelbHble uyucna. llenasle uucma. Mopayns  yucina,
reoMeTpuuecKas MHTepIpeTanus Moayis uncia. M3o0paxenue yncen Ha KOOPAUHATHOM
psimoii. YucnoBbie mpomMexyTku. CpaBHEHUE YUCEN

3.2

ApI/I(bMeTI/I‘ICCKI/Ie I[GﬁCTBHH C IMOJIOXKUTEJIIBHBIMU U OTPUIATCIIBHBIMUA YK CJIaMH

3.3

[IpsiMoyronbHasi cucTeMa KOOpJAMHAT Ha MmiaockocTu. KoopauHaThl TOUKM Ha MIIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GUryp Ha KOOpAUHATHOM MIIOCKOCTH

byKBEHHBIE BBIPAKEHUS

4.1

[IpumeHeHne OyKB /JIs 3alIMCU MAaTEMaTUYECKUX BBIPAXKEHUN U npeioxkeHuil. CBONCTBA|
apu(MeTHUECKUX JeicTBUN. DByKBEHHBIE BBIPOKEHHS M YHCIOBBIC IOJCTAHOBKH.
byKBEHHBIE pAaBEHCTBA, HAXO0KJECHUE HEU3BECTHOIO KOMIIOHEHTA

4.2

Dopmynel, (GopMynel TEepuUMeTpa M IUIOMIATU NPSIMOYTOJIbHUKA, KBajpaTa, oObema
apajuienenunena u Kkyoa

PerieHre TEKCTOBBIX 3a/1a4

5.1

PenieHne TEKCTOBBIX 3a1a4 apI/I(bMCTI/I‘IeCKI/IM crocooom

5.2

Pemenue norndyeckux 3agad. Penienue 3agau nepe6op0M BCCX BO3MOJXHBIX BAPHAHTOB

5.3

Pemenue 3a1a4, COACPIKAIIUX 3aBUCHMOCTH, CBA3BIBAIOIIUX BCJIMYHMHBI: CKOPOCTbD,
BpCM:A, PAaCCTOAHUC, LICHA, KOJIMYCCTBO, CTOUMOCTD, IIPOHU3BOAUTCIIbHOCTDb, BPCMA, 00BeM
pa6OTBI. Enununiel HU3MCPCHUA: MACCbhbl, CTOMMOCTHU, PACCTOAHHA, BPEMCHH, CKOPOCTH.
CBs3b MCKAY CAMHNIAMU NU3MCPCHUS Ka)XJIOM BEJIMYHUHBI
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Permenne 3aaa4, CBA3aHHBIX C€ OTHOHICHUEM, HNPOHOPHHUOHAIIBHOCTHLKO BCJIIMYHH,
IIPOLCHTAMU; PCIICHNUEC OCHOBHLIX 3aJ1a4 Ha ,Z[pO6I/I 1 ITPOLCHTHI

5.5

OrieHKa ¥ MPUKUIKA, OKpyTiaeHue pesyibrata. CocTaBiieHne OYKBEHHBIX BBIPAKEHUM TIO
[YCJIIOBHIO 3a/1a4Hu.

5.6

[IpencraBieHre JaHHBIX C MOMOINBIO TaOmui W auarpamm. Ctojduarbie JUarpaMMbl.
UTteHune KpyroBuIX quarpaMm

Harmsinaas reomerpus

6.1

Touka, mpsmMas, OTPE30K, Jyd, YroJ, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYIOJbHHUK,
TPEYTOJIBHUK, OKPYKHOCTb, KPYT

BzanmHoe pacloJIOKCHHUE MOBYX IMPAMBIX Ha TIINIOCKOCTHU, IMAPAJUICIIBHBIC IIPAMBIC,

62 epreH UKy pHbIE MPsIMbIe

63 3mepenne paCCTOﬂHHﬁvz MEXIy JBYMs TOYKAMH, OT TOYKHM JO MPSIMOH, JIJIHHA
MapuipyTa Ha KBaJIpaTHOW CeTKe

6.4 [I3mepenue ¥ NOCTPOSHHE YIIIOB C MOMOIIBIO TPAHCIOPTHPA

6.5 Buasl  TpeyroibHHKOB:  OCTPOYTOJIBHBIM,  MHPSMOYTOJIbHBIA,  TYHNOYTOJIBHBIH,

aBHOOEIPEHHBIH, pPAaBHOCTOPOHHUI

6.6

UeTsipexyroapHuK. [IpAMOYrosbHHK, KBaApaT: MCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB,
muaroHaieun

6.7

N300pakeHne reoMeTpuueckux (uryp Ha HEIWHOBAHHOW OyMare C HCIOJb30BaHUEM|




[IUPKYIIS, JIMHEHKY, YroJbHUKA, TpaHcnopTupa. [loctpoeHus Ha kier4aroit Oymare

6.8 [[leppumeTp MHOTOYTOJIbHUKA

6.9 [TonsaTue muomanu GUrypsl, eTMHULB H3MepeHus riomaan. [Ipubnnxennoe namMepenue
rutomaay GUryp, B TOM YUCIIe Ha KBaPAaTHOU CETKe

6.10[[TpubamxkeHHOE H3MEPEHUE JJIMHBI OKPY)KHOCTH, TUIOIIAIN Kpyra

6.11|Cummerpus: ieHTpanbHasi, oceBas U 3epKaibHast. [locTpoeHre cuMMETpHYHBIX QUTYD
Harmsiiaele npencTaBieHHst O MPOCTPAHCTBEHHBIX (Urypax: MNapajuienenunen, Kyo,
[IpyU3Ma, TUpaMUia, KOHyC, LMIMHIp, Wap u cpepa. M3o0pakeHre nNpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BepTOK MHOTOTPaHHUKOB, LIMIUHJpA U KoHyca. Co3aaHue Moaenel
[IPOCTPAHCTBEHHBIX (pUryp (13 Oymaru, IpoBOJIOKH, IUIACTWINHA U APYTHX MaTEpPHAIIOB)
[lonatue oObeMa, enuHMLBl H3MepeHHs oO0bema. OOBEM  NPSAMOYTOJBHOIOQ

6.12

6.13
napajuienenunena, kyoa
Tabmuua 5
[IpoBepsiemble TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0OpazoBaTelIbHON MporpamMmsl (7 Ki1acc)
Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNbHON MPOTPAaMMbI OCHOBHOT'O OOIIET0 00pa30BaHMS
pe3ynbpTarta
1 Uricna 1 BIYMCIICHUS
11 BbIMOMHATE, coveTas YCTHbIE M MHUCHMEHHBIE NMPUEMBI, apuPMEeTHUECKUe

NeCTBHS ¢ palliOHAIBHBIMU YHUCIAMHU

HaxoauTh 3Hau€HUs YKUCIOBBIX BBIPAXKEHUH, MPUMEHITh PazHOOOpa3HbIC
1.2 CIIOCOOBI M TIPUEMbI BBIYMCICHUS 3HAYCHHH JPOOHBIX BBIPAKCHUMH,
coJiep>KaliiX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH

[lepexonuTh OT OAHOM (OPMBI 3alMCH YHUCEN K APYroil (mpeodpa3oBhIBATH

1.3 NECSITUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO IPOOh)
1.4 CpaBHUBATh U YNOPSJOYMBATh PAllMOHAJIbHbIE YUCIIA
1.5 OKpyTJISITh YUCIIa
BbINOMHAT, NPUKUAKY W OLEHKY pe3ysibTaTra BbIUMCICHHUH, OLIEHKY
1.6 3HAQYECHWI YHCIIOBBIX BBIPAKECHHI. BBINOIHATH NEHCTBHUS CO CTEHEHSAMH C

HATYpPaJIbHBIMU IMOKA3aTCIISIMU
HpI/IMeHHTB IMPpU3HAKH JACIINMOCTH, Pa3JI0KCHUC Ha MHOXKHUTCIIH

1.7

HATYPAJIbHBIX YN CCJI

PemraTte IMMPAKTUKO-OPUCHTHPOBAHHBIC 3aJa4M, CBA3aHHBLIC C OTHOLICHUCM
1.8 BCJINYMH, MpOoNnopuruOHAJIIBHOCTBIO BCJIMYMH, IMPOLCHTAMU,

MHTEPIPETUPOBATh PE3YJIBTAThl PELICHHUS 3alad C Y4ETOM OIpaHWYECHHH,
CBsI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB

2 IAnirebpanyecKue BhIPAKEHHS

cnonb30BaTh anredpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH

21 e B mpolecce OCBOSHHs y4eOHOTro MaTepHasa

29 HaxoauTs 3HaueHUs OYKBEHHBIX BBIPAKEHHH MPH 3aJaHHBIX 3HAYCHHSIX
[epEMEHHBIX

53 BbIMONMHATE  IPeo0pa3oBaHUsl  IEJIOTO  BBIPAKEHHS B MHOTOWIEH

IMPHUBCICHHUEM HOHO6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK




BBEITTOJTHATE YMHOXCHUC OJHOYWICHA HAa MHOIOWICH W MHOTOWICHA HA4

24 MHOTOWIEH, MPUMEHATh (POPMYJIBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OCyILIECTBIATh Pa3JI0KEHUE MHOTOWIEHOB HAa MHOXKUTEIM C IOMOIIBIO
2.5 BbIHECEHHSI 32 CKOOKHM OOILIero MHOXXHTEINS, TPYNIUPOBKU ClaracMblX,
puMeHeHHst GOPMYIT COKPAIICHHOTO YMHOKEHUS
26 [TprMeHsATh TpeoOpa30BaHUsI MHOTOUYJICHOB IS PeIICHNA pA3sTITIHEIX 337124
113 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 pEaJIbHOM NPAKTUKH
27 crosib30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMHM IIOKA3aTEIAMHU JUIS
peoOpa3oBaHUs BEIPAKEHUI
3 Y paBHEHUS U HEPAaBEHCTBA
Pemiate nuHEHHBbIE YpaBHEHUSI ¢ OJHON MEPEMEHHOM, MPUMEHsS MpaBUia
3.1 [epexofa OT MCXOIHOIO YpaBHEHHs K paBHOCWIBHOMY emy. [IpoBepsrs,
SIBJIICTCS JIM YMCII0 KOPHEM YPaBHEHMSI
39 [IpuMeHsATh Tpaduueckue METO/bl MPU PELICHUN JUHEHHBIX YpaBHEHUH U
X CUCTEM
33 [lonOGupars npuMepsl Nap 4YHUCEN, SIBISIOLIMXCS PELICHUEM JIMHEHHOro
ypaBHEHMsI C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO YpPaBHEHUS C
34 NByMsI [IEpEMEHHBIMHU; IOJIb3YACh TIpaUKOM, MPUBOJIUTH IPUMEPHI
[pelIeHNs] ypaBHEHUS
35 Pemrate cucreMsbl JBYX JIMHEWHBIX YPaBHEHHU C JIByMs IIEPEMEHHBIMH, B
TOM YHcIie rpadudecKu
CocTaBidTh M peuiarb JIMHEHHOE YPABHEHHME WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCJIOBUIO 3aJauyM, MUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJY4YEHHbIN pe3ysbTar
4 Koopaunats! u rpaduku. OyHKIun
300pakaTh Ha KOOPIAMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpAMHAaTaM, JIy4d, OTpPE3KH, WHTEpBaIbl, 3alKChIBATh
Y1 CIIOBbIE MPOMEKYTKH Ha aJire0pandeckoM s3bIKe
4.2 OTMeyYaTh B KOOPAMHATHOMN INIOCKOCTH TOUYKH IO 3a/1aHHBIM KOOPJIMHATaM
4.3 Ctponth rpaduku TuHeHHbIX QyHKIwHA. CTpouTh rpaduk GyHKIWH y = [X|
OnuceiBaTh € MOMOIIBIO (YHKUIUH HW3BECTHbIE 3aBUCHMOCTH MEXIY|
4.4 BEIMYMHAMU:  CKOPOCTb, BpEMs, DPACCTOSHUE, LEHY, KOJINYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTh, BpeMsl, 00beM PabOTHI
4.5 HaxoauTh 3HaueHne QyHKIUH 110 3HAYEHHIO €€ apryMeHTa
[lonnmarh rpaguyeckuii crnoco0 MpencTaBiIeHUs] U aHalu3a UH(OpMaluu,
4.6 M3BJIEKaTh W MHTEPIPETHPOBATh MHGOpPMalMI0 U3 TpadUKOB peabHBIX
[POLIECCOB M 3aBUCUMOCTEMN
5 BeposITHOCTh M CTaTUCTHKA
Uutate uHOpManmio, NpeAcTaBIeHHYIO B TabiuIax, Ha auarpammax,
5.1 MPEACTABIAThH JaHHBIC B BUJE TAOJUII, CTPOUTH AUArpaMMBbI (CTOJIOUKOBBIC
(cTonmbuartpie) U KPYroBBI€) 110 MACCUBAM 3HAYCHHI
59 OnucelBaTb W MHTEPIPETUPOBATh  pEAJIBHBIE  UYHUCIIOBBIE  JAHHBIE,
peCcTaBIeHHbIE B TAOJIMIIAX, HA UarpaMMax, rpadukax
cnonb30BaTh AJ11 ONKCAHUS JAHHBIX CTaTHCTUYECKUE XaPAKTEPUCTHKU:
53 cpeaHee apudMeTHyecKoe, MeJMaHa, HauOoJblllee W HauMEHbIIee

BHAYCHUA, pa3Max
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lIMeTb IIpencTaBIICHHE O CIIy4allHOM W3MEHYMBOCTH Ha IIpUMeEpax ILEH,
(U3NYEeCKUX ~ BEJIMYMH, AHTPOIIOMETPUYECKUX  JIaHHBIX,  HMETh
[IPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['comerpus

6.1

Pacrio3HaBaTh H3y4eHHBIE T'€OMETpUYECKHE (UTYpPBI, OIpPENeNATh HX
B3aMMHOE  paclOJIOKEHHE, H300pakaTb TE€OMETPHUECKUE  (UTYPHI,
BBITIOJHATH YEPTEKH 10 YCIOBHIO 3a/1a4M. MI3MepsITh TMHENHbIE U YIIIOBbIE
BEIMYMHBI. PemiaTe 3ajaud Ha BBIYMCICHUE JJIMH OTPE3KOB U BEIMYMH
YTJI0B

6.2

Jlenatb rpyOyi0 OLIEHKY JMHEHWHBIX W YIJIOBBIX BEJIMYHUH MPEAMETOB B
[pEATbHOM JKHU3HH, Pa3MepOB MPHPOJIHBIX OOBEKTOB. Pa3nmuarh pasmepsl
PTHX 00BEKTOB MO MOPSIKY BEININHBI

6.3

CTpOI/ITB YCPTECIKU K TCOMCTPUICCKHUM 3a/jladaM

6.4

[lonb30BaTbcs NpHU3HAKAMH PaBEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BAThH
[PU3HAKK U CBOWMCTBAa PAaBHOOECAPEHHBIX TPEYroJbHUKOB MpPHU PEIIEHUU
Baaqy

6.5

[IpoBOANTH JTOTHYECKHUE PACCYKACHHS C UCIIOJIb30BAHUEM I€OMETPHUECKHUX
reopeM

6.6

[Tonp3oBaThCs [MpU3HaKaMH DPABCHCTBA IMPAMOYT'OJIbHBIX TPCYTrOJIbHUKOB,
CBOMCTBOM MCIUAHBI, HpOBG,Z[CHHOfI K THUIOTCHY3C NPAMOYT'OJIbHOT'O
TPCYT'OJIbHUKA, B PCHICHUH I'COMCTPUICCKUX 3aJ1a4

6.7

OnpenensiTb MNapasIebHOCTh NPSMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HuMHU cekymas. Onpenenarbs NapayieIbHOCTh MNPSMBIX C
[IOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MNPAMOM 1O TOYEK
IPYrou NpsiMOu

6.8

Pemiate 3a1aun Ha KieTyaToi Oymare

6.9

[[poBOAUTH BBHIYMCIICHHS W HAXOJIUTh YMCIOBbIE M OYKBEHHBIC 3HAYCHUS
[YIJIOB B TE€OMETPUYECKHX 3a/Ja4aX C HCIOJb30BAHHEM CYMMBbI YIJIOB
TPEYrOJIbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IPH
[IEpECEUCHUU  JBYX  MapajulesibHbIX  NOpsMBIX  cekymenh. Pemarp
[MPaKTUYECKUE 3a/1a4 HAa HAXOKJICHUE YTII0B

6.10

BiiageTe NMOHATHEM TIE€OMETPUYECKOrO0 MECTa TOYEK. YMETh OINpPEAEIAThH
OMCCEKTpUCY yIJa M CEpPEeIMHHBIM MEpPHeHIUKYIIp K OTpPe3Ky Kak
FEOMETPUYECKHE MECTA TOYEK

6.11

q)OpMy.]'II/IpOBaTL OIIPCACIICHUA OKPYXHOCTU M Kpyra, XOpAbl U AUaAMCTpPQA
OKPY’KHOCTH, IIOJIb30BATHCA UX CBOMCTBaMH. ¥YMETh MNPpUMCHATH OTH
CBOMCTBa IIpU pCHICHUH 3aJ1a4

6.12

Braners NOHATHEM ONKMCAHHON OKOJIO TPEYrOJIbHHMKA OKPYKHOCTH, YMETH
HaxoquTh ee IeHTp. [lonmb3oBaTbes (akTamMu O TOM, YTO OUCCEKTPHUCHI
[YIJIOB TpEYroJIbHUKAa IIEpECEKAlOTCd B OJHOW TOYKE, MU O TOM, YTO
CEepEAMHHBIC TIEPIICHINKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA NIEPECEKAIOTCS B
OJTHOM TOUKE

6.13

BianeTh MOHATHEM KacaTelIbHOM K OKPY’KHOCTH, ITOJIb30BATHCA TCOpCMOﬁ 0
TMCPIICHAUKYIIAPHOCTHU KacaTellbHOM U paanyca, MPOBCACHHOI'0 K TOYKC
KaCaHUA

6.14

Tlonp30BaTHCA HpOCTCﬁH.IHMPI TCOMECTPUICCKUMU HCpPaBCHCTBAMU,
ITOHHMMAaTh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITB OCHOBHBIC T'COMETPHUYCCKUC MOCTPOCHUA C IMOMOIINBIO TUPKYJIIA




Y JIMHENUKH |

Tab6mnuna 6

[TpoBepsiembie Ay1eMEHTHI coepkanus (7 Kiacc)

Konx IIpoBepsieMbIil JIEMEHT COACPKAHUS

1 [Uucna u BEIYHUCICHUSA
/[poOu OOBIKHOBEHHBIE U ACCATHUYHBIC, TEPEX0a OT OJHOW (OpPMBI 3aluch APOOCH K
1.1 |npyroii. IloHsTHE palMOHAJILHOIO 4YHCIA, 3allUCh, CPAaBHCHHE, YIIOPSIOYHBAHHE
[pallMOHAJIBHBIX YHCEIT
ApudmMeTHdecKue JACHCTBUS C pallMOHAIBHBIMU YUCIaMH. PereHue 3amad u3 peanbHOM

1.2 [MPaKTUKU Ha YacTH, Ha APOOH

13 CTeneHb ¢ HATypaJbHBIM ITOKa3aTeJIeM: ONpeeieHue, MpeoOpa30BaHUe BhIPAXKEHUN HA|
OCHOBE OIPEACIICHHUSI, 3aITUCh OOJIBIITUX YHCETT

14 [Ipo1ieHTHI, 3aIKCh TPOLIEHTOB B BUJIE IPOoOU U IPOOH B BHJIE MPOIEHTOB. TpH OCHOBHBIC

3a/1a4¥ Ha IPOLEHTHI, PEUICHNE 3a/1a4 U3 PeabHON IPAKTHKU
1.5 [[TpumeHeHne NPU3HAKOB JIEITUMOCTH, Pa3JI0KEeHNE HA MHOXHUTEIH HATYPAIbHBIX YHCEI
1.6 [PeasibHBIC 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi 1 0OpaTHasi IpOIOPUHOHATBHOCTH

2 |AnreOpanyeckuie BEIpaKCHUS
[lepeMeHHBIE, YUCIOBOE 3HAYEHHUE BBIPAKECHUS C MEPEMEHHOW. JlomycTUMbIE 3HAYEHUS
[IEPEMEHHBIX
[IpencraBineHue 3aBUCUMOCTH MEXAY BEIMUMHAMU B BHJE (HOopMysbl. BerumcieHus 1o
bopmynam
2.3 [[IpeoOpa3oBanne OyKBEHHBIX BHIPAKCHHUH, TOXK/IECTBEHHO PaBHbBIC BEIPAKEHHS
2.4 |CBoiicTBa CTENEHH C HATYypaJIbHbIM [TOKa3aTeIeM
75 OpHowieHbl 1 MHOrouIeHbl. CteneHb MHOrowieHa. CiokeHue, BBIUNTaHUE, YMHOKEHHE
MHOT'O4YJICHOB

DOopMyIIBI COKPAIIEHHOTO YMHOXKEHHU: KBaJIpaT CyMMbl U KBajpar pasHocTH. Popmyia)
[pa3HOCTH KBaApaToB. Pa3iokeHne MHOrOWIEHOB HA MHOKHUTENH

3 |YpaBHEeHHS
31 YpaBHeHHve, KOpEHb ypaBHEHUS, MTpaBuiia MpeoOpa3oBaHus YpaBHEHUS, PABHOCUIBHOCTb
ypaBHEHHH
UInHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOpPHEH JMHEHHOTO ypaBHEHMS,
[pelIeHNE JIMHENHBIX YPAaBHEHUN

CocTaBiieHHE ypaBHEHUH IO YCIIOBHUIO 3a/laud. PeleHne TEKCTOBBIX 3a7ad C IOMOIIBIO
ypaBHEHUH
3.4 /TuneiiHoe ypaBHEHUE C IByMs IEPEMEHHBIMU H €r0 rpaduk
Cucrema JAByX JIMHEHHBIX YpPaBHEHUH C JByMs IepeMEHHBIMU. PemieHue cucrem
3.5 lypaBHEeHUH cIOCOOOM MOZACTaHOBKH. [IprMepsl perieHust TEKCTOBBIX 3a/1a4 ¢ TTOMOIIBIO
CUCTEM YpaBHEHUI

4 [Koopaunatsl 1 rpadpuku. yHKIUK
4.1 [KoopanHaTa TOYKM HA IPSIMOM
4.2 [YucnoBsle mpoMexyTKH. PaccTostHEE MEXIY IBYMS TOUKAMH KOOPJIWHATHOM MPSIMOI
43 HpﬂMoyronLHftﬂ cucrema koopaunat, ocu Ox u Oy. AOcuucca U opJuHaTa TOYKU HA)
KOOPJIMHATHON MJIOCKOCTH
4.4 [Ipumepsl  rpadukoB, 3agaHHbIX Gopmynamu. YUreHWe rpa@UKOB  peaNbHBIX

2.1

2.2

2.6

3.2
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3aBUCUMOCTEN
4.5 [[Tonsarue Gpynkiuu. I'padux pynknun. CroicTBa QyHKIHIMA
4.6 Uluneiinas ¢pyukuus, ee rpadux. I'paduk dyukimu y = |x|
4.7 l'paduueckoe penieHne JIMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHM
5 |BeposiTHOCTh M CTaTUCTHKA
[IpencraBieHure AaHHBIX B BHJAE TaOJMIl, AUarpamM, rpaduxoB. 3amoiHEHHE TaOJHIl,
YTCHUE M TIOCTPOCHHUE auarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) W KPYroBbIX). UTeHHE

5.1
rpaduKOB peasbHBIX TpolieccoB. V3BneueHue mHboOpManuu U3 aUarpaMM M TaOJIHIL,
CII0JIb30BaHNE Y MHTEPIPETAIs TaHHbIX

59 OnucarenpHasi CTAaTUCTHUKA: cpefHee apudMeTHIeckoe, Meinana, pa3max, Haubosbliee u

HauMeHbIIee 3HaYeHUs] Ha0opa YMCIIOBBIX JaHHBIX. [IpuMepsl cinydyaiiHONH H3MEHYHBOCTH
CryqaifHbIl SKCIIEPUMEHT (OIBIT) M CIydaliHOe coObITHE. BeposTHOCTh M yacToTa. Poib
5.3 [MaJIOBEpOATHBIX W TPAKTUYECKH OCTOBEPHBIX COOBITHH B TNpHUpOJIE W B OOIIECTBE.
MomneTta u urpajibHas KOCTb B TEOPHH BEPOSITHOCTEH

['pad, Bepmmua, pebpo. CremeHb BepmmHBL. Yucio pedep w cyMMapHas CTEIICHb
BepmmH. [IpencraBnenue o cBszHocTH Tpada. Llenu m mukiel. Iyt B rpadax. O6xox
rpada (ditnepoB myTs). [lpeacraBienne 06 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢
[MOMOIIBIO TpadoB

6 [Ceomerpus
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HavansHple noHATUSA reoMerpuu. Touka, mpsMas, OTPe3OK, Jyd. Yros. Buubl yrios.
6.1 BeptukanpHble W CMEXHBIE yribl. buccekrpuca yrima. JlomaHas, MHOTOYTOJIEHUK.
[lapajuIenbHOCTh ¥ NEPIEHIUKYISIPHOCTD NPSIMBIX

Cuvmerpuunbie  Gurypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpUH. [Ipumepsl
CUMMETPUU B OKPYKAIOIIEM MUPE

OCHOBHBIE TIOCTPOEHHS C IOMOILIBIO LMPKYJIsS M JIMHEHWKH. TpeyronbHUK. Beicora,
MeraHa, OMCcCeKTpHca, X CBOMCTBA

6.4 |PaBHOOEIpEHHBII ¥ PABHOCTOPOHHUI TpeyroJbHUKU. HepaBeHCTBO TpeyroipHIKa

6.5 CBoiicTBa M TpPU3HAKM PpPaBHOOEAPEHHOIO TpeyrojpHUKa. [Ipu3HaKu paBeHCTBA
TPEYrOJIbHUKOB

CBolicTBa M NMPU3HAKK NMapauIeIbHbIX NpsMbIX. CyMMa yIJIOB TpeyroibHMKa. BHemHne
YTJIbI TPEYTOJIbHUKA

[IpssMmoyronbHbI TpeyroiabHUK. CBONCTBO MeIWaHbl MPSAMOYIOJBHOTO TPEYroJIbHUKA,
6.7 mpoBeneHHOW K rumoTreHy3e. [IpH3HAKM paBEHCTBAa MPSMOYTOJBHBIX TPEYrOJIHHHKOB.
[IpsiMmOyronbHBIN TPEYroJibHUK ¢ yrioM B 30°

HepaBeHcTBa B TeOMETpUU: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
6.8 reopema o OosbmeM yriae W OoNbIIed CTOpOHE TpeyronbHuKa. [lepneHnukynsp u

6.2

6.3

6.6

HAaKJIOHHAas

6.9 ['eomerprnueckoe MecTo ToueK. buccekTpuca yria M CEpeIMHHBIA NEPHNEHAUKYIAP K
OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK

5 1 OOKp}I)KHOCTB U Kpyr, XOopJa WU JUaMeTp, UX CBOMCTBa. B3amMHOe pacnosiokeHue

OKpYXKHOCTH U nipsiMoil. KacarenbHas v cekyIiasi K OKpy>KHOCTH
6.11|0OkpyXHOCTB, BIUCaHHas B yroJl. BincanHas u onmucanHasi OKPYKHOCTH TPEYTOJIbHHUKA

Tabmauua 7

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON IPOTrpaMMBI § Kilacca



Kon
MIPOBEPSIEMOTO
pe3yibrata

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs

1

Urcaa v BEIUMCIICHUS

1.1

M cnonn30BaTh HaYaJIbHBIE IpeaACTaBJICHUA O MHOXKECTBE ,HCP'ICTBHTGJIBHBIX
UUCCl A CpaBHCHHUA, OKPYIJICHUA U BBI‘{I/ICJ'ICHI/II‘/'I, I/I306pa)I(aTB
ﬂCﬁCTBHTGHBHBIe YqHucjia TOYKaMu Ha KOOp,I[HHﬁTHOfI HpﬂMOﬁ

1.2

[IpuMeHsTh MOHATHE apUPMETHYECKOTO KBAIPATHOIO KOPHS, HAXOAWUTh
KBaJipaTHbIE KOPHH, WCIIOJBb3YsSd MpPH HEOOXOAUMOCTH KaJbKyIATOp,
BHITIONHATE MpeoOpa3oBaHUsl BBIPAKEHUM, COJEp)KAlINX KBaJpaTHBIC
KOpHH, KCII0JIb3YSl CBOMCTBA KOPHEI

1.3

11cro1p30BaTh 3aMCH OOIBIINX U MAIbIX YKCEI C IIOMOIIIBIO JCCATUYHBIX
poOeit u crenenert uncina 10

IAnireOpanuecKre BbIpaKEHUs

2.1

[[puMEHATh TOHATHE CTENEHU C UEIbIM IIOKA3aTeJIEM, BBIINOJIHATh
MpeoOpa3oBaHUs  BBIPAKCHHMA, COACPXKAIMUX  CTEHNCHH C  [EJIBIM
[TOKa3aTeemM

2.2

BEITOTHATE TOKIASCTBEHHBIE TPE0OPa30BaHus PAIMOHAIBLHBIX BBIPAKCHUN
Ha OCHOBE MpaBWJI JCHCTBUH HaJ MHOTOWICHAMH M alre0pandecKuMu
po0siMU

2.3

PacknanpiBaTh KBaI[paTHbIﬁ TPCXYWICH Ha MHOXHNTCIIN

24

[IpuMeHsTh TpeoOpa3oBaHUs BhIPAKCHHUM Ui PEIICHUS Pa3IHMYHbIX 3a7a4
13 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEAIbHOM MPAKTUKH

ypaBHeHI/ISI W HCPABCHCTBA

3.1

Pemarn J'II/IHCI‘/'IHBIG, KBaApAaTHBIC YPABHCHUA U PALIMOHAJIBHBIC YPABHCHUA,
CBOAAINECCA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYMs IICPECMCHHBIMU

3.2

[IpoBOANUTH MPOCTEMNIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM ypaBHEHMI,
B TOM 4Wcie C TNpPUMEHEHHWEM TIpadUyecKux MpeacTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CHCTEMa YpaBHEHH pelieHus,
€CIIM IMEET, TO CKOJIBKO, U TIPOUEe)

33

[lepexoauTh OT CIIOBECHOM (POPMYIHMPOBKH 3a/laud K €€ alredpandecKkou
MOJIEJIM C ITOMOIIBI0 COCTABIICHHSI YPAaBHEHHsI WM CHUCTEMbl YPaBHECHHU,
MHTCPIPECTUPOBATE B COOTBETCTBUM C KOHTCKCTOM 3aJadu HOHY‘IGHHBIﬁ
[pe3ybpTar

34

[IpyuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLECHKH,
[pelIaTh JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI,
maBaTh rpa@UYECKYI0 WJUTFOCTPAIIMI0 MHOXKECTBA PEIIEHUN HEPaBEHCTBA,
CHCTEMbl HEPABEHCTB

DyHKIIUU

4.1

[loHrMaTh ¥ UCTOIB30BaTh (DYHKIIMOHAIBHBIE MOHATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUeHMsI), ONpEAENsATh 3HAaYeHHe (QYHKUUHU 10
3HAYEHUIO apryMEHTa, ONPEeJIeNIATh CBOMCTBA (PYHKIIUH 110 ee TpaduKy

4.2

CTpouTh rpaduKH SIeMEHTapHBIX QYHKIHI BHAA: , y = X°, y = X°, ¥ = |X|,
OIMCBIBATh CBOMCTBA YMCIOBON (PYHKIIMH 110 €€ IrpaduKy

BepOHTHOCTL " CTaTUCTHUKA

5.1

I3B1eKaTh U HpCO6pa30BLIBaTB I/IH(I)OpMaI_II/IIO, OpCACTAaBJICHHYIO B BUIC
Ta6JII/II_I, Auarpamm, Fpa(l)I/IKOB, MNPCACTABJIATH NAHHBLIC B BHUJC Ta6J'II/II_[,




rarpamm, rpaukoB

5.2

OnuceiBaTh TaHHBIE C TIOMOIIBID CTATHCTUYECKUX TOKa3aTeNlel: CPeIHUX
BHAUCHUN W Mep paccewBaHHs (pa3Mmax, IUCHEpCHUS W CTaHAAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4aCTOTHI YHUCIOBBIX 3HAYEHHNI U YaCTOTHI COOBITHI, B TOM YKCIIE
[0 pe3yJibTaTaM U3MEPEHUI 1 HaOJII0IeHUI

54

HaxoauTe BEpOATHOCTH  CIy4YalHBIX COOBITMH B  OMBITax, 3Has
BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHI, B TOM YHCJIE€ B ONBITAX C
[PAaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMU COOBITHSMU

5.5

cnionb30Bath rpaduyeckue MOJIEIH: JIEPEBO CIYy4YailHOro SKCIIEPUMEHTA,
muarpamMmbl Diiiepa, 4ucaoBast npsiMas

5.6

OHepI/IpOBaTB INOHATHUAMHU. MHOXCECTBO, ITIOJMHOX>XECTBO, BBbIIIOJHATH
OII€palilii HaJl MHOXKXCCTBAMM: 06’BGI[I/IH€HI/IC, MNEPECCYCHUC, NOIOJIHCHUC,
MCPCUHUCIIATH 3JICMCHTBI MHOXKECTB, IPUMCHATH CBOMCTBa MHOKECTB

5.7

crmons30BaTh rpaq)nqecxoe MMpEaACTaBJICHUE MHOXECTB U CBsA3CH MCKIY
HAMUW IJI1 OIMMCAHUA ITPOLECCCOB U HBHeHHﬁ, B TOM YHCJIC IIpU PCHICHUU
3a1a4 U3 IPpyrux y‘I€6HBIX IpeAMETOB U KYpCOB

['eomeTpus

6.1

Pacio3HaBaTh OCHOBHBIC BUJbl YCTBIPCXYI'OJIbHUKOB, HX JJICMCHTHI,
MMOJIL30BATHCS MX CBOMCTBAMH IIpH pCHICHUN I'COMCTPUUCCKHX 3aa4

6.2

[[puMeHATh CBOMCTBA TOYKU MEPECEUCHUS] MEIMAH TPEYroJibHUKA (IIEHTPA|
Macc) B pellIeHNH 3aa4

6.3

Bilagete DNOHATHEM CpeIHEH JIMHUM TPEYroJbHUKA W TPAICLHH,
[IPUMEHATh KX CBOMCTBA NPU pEUICHUM TE€OMETPUYECKHUX 3aj]ad.
[lons3oBaTbest Teopemoit Paneca M TEOPEMOM O NPONOPLMOHAIBHBIX
OTPC3KaxX, MPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1a4

6.4

[IpumeHsITh  NpU3HAKU  [OJNOOMS  TPEYrOJIbHUKOB B PEIICHUU
FEOMETPUYECKHX 3a/1a4

6.5

[Tonp3oBaTbes Teopemoil [ludaropa s pemieHus reoMeTpUYECKUX U
[TpaKTUYECKUX 3aaad. CTPOUTh MAaTEMATUYECKYIO MOJEID B IPAKTHUYECKUX
3a/1a4ax, CaMOCTOSITENIHO JA€aTh YEPTEK U HAXOIUTh COOTBETCTBYIOILNE
TUTHHBI

6.6

BrnageTb NOHATHSAMU CHUHYCa, KOCHHYCa U TaHI'CHCA OCTpPOro yrja
MMPsAMOYT'OJIBHOTO TpPEYTOJIbHUKA. Ilonp30BaThCd ATUMH MNOHIATHIMM IS
CIICHUS MMPAKTUYCCKUX 3a1aY

6.7

Bbruuciare  (pa3iUUHBIMU - CIIOCOOAMHU)  IUIONIA/Ab TPEYrOJIbHUKA U
[UIOINA  MHOTOYTOJbHBIX  (QUryp (MOJNB3ysACh, TJA€ HEOOXOIUMO,
KaJIbKyIITOpoM). IlpuMeHSATh moOJydeHHble yMEHHUs B IPaKTHUECKUX
3agayvax

6.8

BnaneTs MOHATUAMU BIOMCAHHOTO W IIEHTPAJIbHOIO YIJa, HMCHOJIb30BATh
TEOpEeMbI O BIMCAHHBIX YITIaX, YriaX MEeXAY XOpJaaMH (CeKyIIMMHU) U yrie
MEX 1y KacaTeJIbHON M XOpAON U PEIIEHUU T€OMETPUUECKHX 3314

6.9

BitageTs MOHATHEM ONKMCAHHOTIO YETHIPEXYTOJIbHUKA, IPUMEHSITh CBONCTBY]
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a7a4

6.10

[TprMeHsTh IOTYYCHHBIC 3HAHUS Ha MPAKTHKE - CTPOUTh MaTEMAaTUIECKHE
MONIeN NIl 3a]a4 PeaNbHOM KM3HH W IPOBOJIUTH COOTBETCTBYIOIINE
BEIYMCIICHUS C TPUMEHEHNEM TO00HS M TPUTOHOMETPUH (TIOJIB3YACh, T/Ie
HE00X0IMMO, KaJIbKYJISITOPOM)




Tabmuma 8

ITpoBepsieMble iIEeMEHTHI coepkaHusl (8 Kiacc)

Konx IIpoBepsieMbIil JIEMEHT COACPKAHUS
1 [Yucna u BeIYMCICHUS

KBanpatHblii kopeHb u3 uucna. Ilonstue o0 uppanuoHambHOM uymcie. JlecATHUHBIC
[PUOIKCHUS UPPAITMOHATBHBIX YHCEI
CBoiicTBa apu(hMEeTHICCKUX KBAJAPATHBIX KOPHEH UM MX NMPUMEHEHHUE K MpeoOpa3oBaHUIO
YMCIIOBBIX BBIPAXKEHUI U BBIYHUCICHUAM. /[eiCTBUTENbHBIC YHCIIa
1.3 |CteneHb ¢ 1eNIbIM MOKa3aTesieM U ee cBoiicTBa. CTaHaapTHAs 3alKCh YUCIIa
2 |AnreOpandyecKre BhIPAKCHHUS
2.1 [KBazmpaTHBIN TpeXwWIeH, pa3IoKEHWEe KBAAPATHOTO TPeXUuIeHa HA MHOKUTEITH
2.2 |Anrebpanueckas 1pods. OCHOBHOE CBOWCTBO ajireOpandeckoil 1poou
2.3 |Crio>keHre, BEIYUTAHNE, YMHOXKCHHE, JCIICHUE allreOpandeckux apooei
2.4 [ParioHasIbHBIC BBIPAKEHHSI U MX TIPpeoOpa3oBaHue
3 |YpaBHeHHS U HEpaBEHCTBA
3.1 [KBagpaTHOe ypaBHeHue, (hopMyia KOpHEH KBajpaTHoOro ypaBaenus. Teopema Buera
3.2 |Penienue ypaBHEHHIA, CBOJSIINXCS K JIMHEHHBIM M KBaJIPATHBIM
3.3 [[Ipocreiiue 1poOHO-paIMOHAIBHBIC YPABHEHUS
[ pacduyeckas uHTEpHpeTalus YpaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
3.4 ypaBHeHUH ¢ [JByMs TEpeMEHHbIMH. [IpuMepsl pelIeHHus CHUCTEM HEIHMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 |PerieHre TEKCTOBBIX 3a/1a4 alre0OpandecKuM crocooom

1.1

1.2

3.6 [HucoBble HEpaBEHCTBA M X CBOICTBA
3.7 [HepaBeHCTBO C OJTHOM MEPEMEHHON
3.8 [PaBHOCHIIBHOCTH HEPABEHCTB
3.9 UluneiiHple HEpaBEHCTBA C OJTHOW MEPEMEHHOM
3.10|CrcTeMbl IMHEWHBIX HEPABEHCTB C OAHON NEepPEMEHHON
4 |Oynknuu
41 [Tonarue ¢pynkuuu. O6macTh onpeaeneHuss 1 MHOXeCTBO 3HaueHuH GyHKuuu. CrnocoOsl
BaaHus QyHKIMN
4.2 'padux ¢pynkuuu. UreHre cBOMCTB GYHKINU MO ee rpaduKy
4.3 [[Tpumepsl rpadukoB GYHKINH, OTPAKAIONINX PeaTbHbBIE TPOIECCHI
44 @DyHKITUH, ONUCHIBAIOIINE MPSIMYIO0 U OOpaTHYIO TPONOPIHMOHATIBHBIE 3aBUCHIMOCTH, HX
rpaduxu
4.5y y = x%, y = X°
4.6 |dyHKIMY , ¥ = [X|
4.7 ['paduueckoe penieHne ypaBHEHUH 1 CUCTEM YpaBHEHUI
5 [BeposSTHOCTb U CTAaTUCTHKA
5.1 [[IpencraBnennie JaHHBIX B BUE TAOIUIl, IUarpaMM, TpaduKkoB
59 MHOXECTBO, 3JIEMEHT MHOKECTBa, MOJAMHOXecTBO. Omepanyu HajJg MHOXKECTBAMHU:
00bEeTMHEHNE, TTEpeceUeHUe, TOTIOJIHEHHE
CBoiicTBa omepanuii HaJ MHOXXECTBAMHU: IIE€PEMECTHTEIbHOE, COYETaTeNbHOE,
[pacripeIeNnTeNbHOE, BKIIOYCHUS
5.4 [Mcrionp30Banne TpaduyecKoro TPEICTABICHUS MHOXKECTB ISl ONMHMCAHUS pPEaTbHBIX

5.3




[IPOLIECCOB U SIBJICHUI, IPU PEILICHUH 3a4a4.
3mepeHne paccerBaHus NaHHBIX. JlUcCHepcHs UM CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBBIX

55

HaOopos. /lnarpamma paccenBaHus

JeMeHTapHble COOBITHS ciy4aiiHoro ombita. Ciyyaiiable coObITHS. BepostHOCTH]
56 coObITHI. OMNBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITUSIMH. ClrydailHbIH

BbI0Op. CBsI3b MEXKIYy MAJIOBEPOSITHBIMU M MPAKTUYECKH JOCTOBEPHBIMHU COOBITHSIMH B
[pupose, oOLIECTBE U HAyKe
JlepeBo. (CBoiicTBa J€peBbEB: €IMHCTBEHHOCTb IIyTH, CYLIECTBOBaHUE BHCSYEH
5.7 [BepuIMHBI, CBSI3b MEXAY YHCIOM BEpUIMH M 4uciaoM pebep. IlpaBuino ymHOXKeHHS.
Pemienue 3a1a4 ¢ momouibio rpagos
[IpoTuBOmONOXKHBIE COOBITHSA. [[narpamma Oitepa. OObeauHEHHE U TEpPECECUCHHUE
coObITuii. HecoBmecTHbIe coObITHS. DOpMyIia Cl10KeHHsI BEPOATHOCTEH
5.9 [VcnoBHas BeposTHOCTB. [IpaBuiio ymHOxeHus. HezaBrucuMbie COOBITHS
[IpencraBieHue sSKCHepuUMEHTa B BHJE JepeBa. PemieHue 3agad Ha HAXO0XKICHHE
BEPOSITHOCTEN C MOMOIIBIO JIEPEBa CIIy4ailHOr0 SKCIIEPUMEHTA, Auarpamm Jilsiepa

6 |[[eomeTpus
6.1 [Uersipexyronpauku. [lapamienorpaMm, ero npu3Haku U CBOHCTBA
6.2 [[IpsMoyronbHUK, poMO, KBaApaT, UX MPU3HAKH U CBOHCTBA
6.3 [Tpamenus, paBHOOOKAs TpameIys, €e CBOMCTBA U pu3HaKku. [IpsMoyroyibHas Tparmenus
6.4 Meton yaBoenuss meauanbl. LlentpanbHas cummerpus. Teopema daneca u Teopema o
[IPONOPLIMOHAJIBHBIX OTPE3Kax
6.5 |(Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. [leHTp macc TpeyroipHuKa
6.6 [lonobue TpeyronbHUKOB, KoddduumeHT noaodus. [Ipusznaku nogoOus TpeyroabHUKOB.
[Iprmenenne monooust py perIeHnH MPAKTHUECKUX 3aa4

6.7 |GopMy1bl 1S TTOMIAAM TPEYTOJIbHUKA, TapajuieorpaMMa, poM0Oa U Tpaneuuu

6.8 |CBoiicTBa ronianei reometpudeckux guryp. OTHOIIeHHE TIonaaen NoJo0HbIX QUTYp
6.9 [Beruncnenne miomazei TpeyroJbHIKOB 1 MHOTOYTOJIPHUKOB Ha KJIETJ4aTON Oymare
6 1 OTeopeMa [Tugaropa. [lpumenenne teopemsl Iludaropa npu permeHUH NpPaKTHUECKUX
3aaqy
CHHYyC, KOCHHYC, TaHI'€HC OCTPOrO yrja HpsIMOYTOJIbHOTO TpeyroibHHKa. OCHOBHOE
6.11frpuronoMerprueckoe TOXIECTBO. TpuroHomerpudeckue GyHkimu yrioB B 30°, 45° u
60°
BricanHble M LEHTPAIBHBIE YIUIBI, YTOJI MEXKIY KacaTelIbHOW M XOPJAOM. YTIIBI MEXIY|
XOpAAMHU U CEKYIIUMU
6.13|Brincannble M ONMMCAHHBIE YETHIPEXYTOJILHUKH
6 1 4BBaI/IMH06 pacrioyio)keHue JByX OKpyxkHocTteil. Kacanume okpyxkHocteil. OOmue
KacaTeIbHbIE K ABYM OKPYKHOCTSIM

5.8

5.10

6.12

Tabauua 9

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenpHON porpaMMsl (9 kiacce)

Kon [IpoBepsiemblie MpeAMETHBIE PE3YIBTAThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNnbHON MPOrpaMMBbl OCHOBHOTO 0011Iero 00pa3oBaHus
pe3yJibrara
1 Uucna u BBIYMCIEHUS




1.1

CpaBHUBATH U YIOPSAI0YMBATH PAllMOHAIBHBIE U HPPALMOHAJIBHBIE YHCIIA

1.2

BbIMONHATE  apuMeTHdeckue NEHCTBHS C palMOHAIbHBIMH YHCIAMH,
coueTass YCTHBIE M IIMCBMEHHBIC IIPUEMBI, BBIIIOJIHATH BBIYMCIICHHS C
MPPALMOHAILHBIMU YU CIIAMH

1.3

HaxonuTe 3HaueHHs CTENEHEHM C LEJIbIMH TIOKa3aTeas MU W KOPHEW,
BBHIYMCIISATh 3HAYCHUS] YUCIIOBBIX BBIPAKCHUN

1.4

OKpyrisiTh JEHCTBUTENBHBIE YHCIIA, BBIIOJHATH MPUKHUIKY PpeE3ylbTaTa
BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKECHUN

YpaBHEHUs 1 HEpaBEHCTBA

2.1

Pemarh nuHEHBbIE U KBaJpaTHbIE ypaBHEHUS, YpaBHEHHs, CBOISIIHUECS K
HUM, IPOCTENIINE TPOOHO-PAllMOHAIbHBIE YPABHEHHUS

2.2

Pemate crcTeMbl IBYX JUHEHHBIX YPaBHCHHH C JBYMSI IEPEMEHHBIMU H
CHUCTEMBbI JIBYX YypPaBHCHHH, B KOTOPBIX OJHO YpPaBHCHHE HE SBIIICTCS
ITMHEHBIM

2.3

Pemrate TEKCTOBEBIC 3aJa4dn anre6pa1/mec1<I/IM crmocoboMm ¢ IIOMOIIIBIO
COCTABJICHHUA YpPAaBHCHHUA WM CHCTCMbI JBYX ypaBHCHI/Iﬁ C IOBYyMA
IMICPCMCHHBIMU
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[IpoBOINUTH MPOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCIIE C MPUMEHEHHEeM TrpadUvecKuX NpeACTaBICHU (Hampumep,
yCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHHUU pEIICHMS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrate JMHEHHbIE HEPAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pELICHUE HEPABEHCTB HA YHUCIOBOM MpPSAMOM, 3allMCHIBATH PEUICHUE C
[TOMOILBI0 CUMBOJIOB

2.6

PemraTs CUCTCMBI JIMHEHHBIX HCPABCHCTB, CUCTCMBI HCPaBCHCTB,
BKJIIOHAIONIUE KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTI) PEIICHUC CUCTCMBbI
HCPAaBCHCTB Ha YHCI0BOM Hp?[MOfI, 3alMuCbIBaTh PCHICHUC C IMOMOLIBIO
CHMBOJIOB

2.7

lcrionb30BaTh HEPABEHCTBA IIPY PEIICHUH PA3JIMYHBIX 3a/1a4

DyHKIMU

3.1

PacriozHaBaTh (PyHKIMM H3y4eHHBIX BHUIOB. Iloka3bIBaTh CXeMaTHYECKU
[pacrioyio’keHre Ha KOOPAMHATHOM MI0CKOCTH IpaduKoB PYHKIUM BUJA: Y =
kx, y =kx + b, , y = ax’ + bX + C B 3aBHCHMOCTH OT 3HAUCHHWIA

K03 PHIIMEHTOB, ONUCHIBATh CBOICTBA (DYHKIIMH

3.2

[Toka3bpiBaTh CXEMaTMYECKH PACHOJI0KEHHE Ha KOOPIMHATHOM IMJIOCKOCTH
rpadukoB GYHKIMI BUAA , Y = |X| 1 ONMHCHIBATH CBOWCTBA (QYHKIIHIA
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CTpouTh M M300pakaTh CXeMaTHUYECKH Tpa(uKHu KBaJApaTUYHBIX (DYHKIIHH,
ONKCBHIBATH CBOMCTBA KBAIPAaTUYHBIX (DYHKIMH 1O UX rpadukam
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Pacrio3HaBaTh KBaJIpaTUYHYIO QYHKIHIO O (hopMyIie, IPUBOIUTEH IPUMEPHI
KBaJpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUN

ApudmeTnueckasi 1 reOMeTpUyYecKas Iporpeccuu

4.1

Pacrio3HaBaTh apU(PMETHUECKYI0 U TE€OMETPUYECKYI0 MPOTPECCHH MpU
[Pa3HBIX crioco0ax 3agaHus

4.2

BBINOMHATE BBIUMCIEHHMS C HCIONb30BaHHEM (GOpMYT n-ro ujieHa)
ApuQMETHUYECKOl U TEeOMETPUYECKOW MPOrpeccHii, CyMMbI MEpPBBIX N
YWICHOB

4.3

I/I306pa)l(aTB YJIICHBI IIOCJICAOBATCIBHOCTH TOYKAMHM Ha I(OOp,Z[HHElTHOfI




IIJIOCKOCTH

4.4

Pemiate 3a1aun, CBS3aHHBIE C YMCIOBBIMHU IOCIIEI0BATEIBHOCTSIMH, B TOM
UuCcIe 3aauyd W3 PEaJbHOM JKU3HU (C HCIOJIB30BAHHMEM KaJbKYJIATOPA,
[ (POBBIX TEXHOJIOTHIN)

BeposaTHOCTD M CTaTHCTUKA

5.1

l3BnekaTh © MpeoOpa3oBbIBaTh HHGPOPMALIMIO, MPEJCTABICHHYIO B
Pa3NIMYHBIX HMCTOYHUKAX B BHJIE TaOMWI, JAUarpamm, TpadHKoB,
pEeCTaBIATh JaHHbIC B BUJE TAOJHII, AUarpamm, rpaukoB

5.2

PemraTs 3a/ladd OpPraHHU30BaHHbBIM nepe60p0M BAapHaHTOB, a TaAKXE€ C
M CIIOJIb30BaAaHHEM KOM6I/IHaTOpHBIX IMpaBuJI 1 MCTOJIOB

5.3

lcrop30BaTh ONHCATENNbHBIE XapaKTEPUCTUKU JIA MAaCCHBOB YMCIIOBBIX
JIAHHBIX, B TOM YHUCJIC CPCAHNUEC 3HAYCHUA U MEPHI paCCCUBAHMNA
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HaxoauTh 4acTOThl 3HAUEHUH U YaCTOThI COOBITHS, B TOM YHCJIE MOJIb3YAChH
[pe3yJibTaTaMy MPOBEJICHHBIX U3MEPEHUI 1 HA0JII0IeHU

5.5

HaXOI[I/ITB BEPOATHOCTH CHy‘I&ﬁHHX COOBITHH B HN3Yy4YCHHBIX OIIbITaX, B TOM|
UKUCJIC B OIIbITaX € PABHOBO3MOYKHBIMH 3JICMCHTAPHBIMH CO6BITI/IHMI/I, B
CCPUAX HUCIIBITAaHHU I J0 TICPBOT'0 YCII€Xa, B CCPUAX HUCIIBITAaHHUI EepHy.]'IJ'II/I

5.6

IMeTh IIpeACTAaBICHHE O CIy4allHOM BEJIMYMHE M O PaCHpEicIICHUH
BEPOSTHOCTEMN

5.7

MMeTn MNpeaACTaBJICHUEC O 3aKOHC OOJIBIINX YHCENI Kak O IMPOABJICHUHA
3AaKOHOMEPHOCTH B CIy4alHOW M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX
4rices B IPUPOJIE U 00IEeCTBE

I 'eomerpus

6.1

3HATh TPUTOHOMETPUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOAMTh C HX
[OMOIIbI0  pPA3JIUYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOIO  TPEYrojJbHUKA
("pewieHue NPSIMOYTOJIbHBIX TpeyrojapHUKOB"). HaxonuTe (¢ momouibro
KaJIbKYJISITOPA) JJIMHBI U YIJIbl JJ1s1 HeTaOJMYHbIX 3HAYEHUN

6.2

[lonp30BaThCs (bOpMy.TI&MH NIPpUBCACHUA u OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKIACCTBOM JJISI HAXOXKIACHUA COOTHOIIECHUM MCKOY]
[TPUTOHOMCTPUYICCKUMH BCINYHNHAMU

6.3

lcnonb30BaTh  TEOPEMBI CHHYCOB M KOCHMHYCOB JUISI  HAaXOXACHUS
Pa3IMYHBIX DJIEMEHTOB TpeyroipHUKa ("pemeHue TpeyrojabHUKOB"),
[IPUMEHSTH UX NIPU PENIEHUH F€OMETPUYECKUX 3aaad

6.4

Branetrr MOHATHSAMH TpeoOpa30BaHUs  TOAOOHS, COOTBETCTBEHHBIX
DIIEMEHTOB MOAO0OHBIX ¢uryp. [lonb30BaThCcsi CBOWMCTBAMH  1MOJ00Ms
[IPOM3BOJILHBIX (PUTYp, yMETh BBIYMCIATH [UIMHBI W HAXOIUTh YIJIBI Y
noqo0HBIX (Guryp. [IpuMeHsATh CcBoOiCTBa MOAOOHMS B TMPAKTHUECKUX
3ajavax. YMeTh MPUBOJUTH NMPUMEPHI MOJOOHBIX (UTYpP B OKpYKaIOIIEM
Mupe

6.5

[lonp30BaThCS TCOpEMaMu 0 MPOU3BCACHUN OTPEC3KOB XopAa, 0|
IMPON3BCACHUN OTPC3KOB CCKYIIUX, O KBAApaTC KacaTellbHOM

6.6

[Tonb30BaThCs BEKTOpaMH, MOHUMATh WX F€OMETPUYECKU U (pU3nUecKuii
CMBICJI, IPUMEHATh UX B PEIICHUU F€OMETPHUUECKHX U (PU3MUECKHX 3a/ad.
[[puMEHATh CKAIIPHOE ITPOU3BEJICHNE BEKTOPOB JUISI HAXOKJEHUS JJINH U
yTJIOB

6.7

[lonn30BaThCS MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, IMPUMCHATH €ro B
[PCIICHUN TCOMETPUUCCKHX U MPAKTUYCCKUX 3aa4




BiiageTs NOHATUAMH IIPABUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBl IYT'M OKPYKHOCTM M PaJMaHHOM MEpbl yIja, YMETb BBIYUCIIATH
[JI0OIaAb Kpyra M ero dacred. I[IpuMeHATH IIOJdydYeHHbIE YMEHHs B
[IPAKTHYECKUX 3a/1a4ax

6.8

HaxonuTe ocM WM LEHTPHl CUMMETPUM (PUTYp, TPUMEHSTH BHKCHHUS
[JIOCKOCTH B IIPOCTEHIINX CIIydasx

6.9

[IpyMEHSTH MONY4YEHHbIE 3HAHUS HA IPAKTUKE - CTPOUTH MaTeMaTHYECKHE
MoJenu Ui 3a7ad peaJbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIINE
BHIUUCIICHHUS C TIPUMEHEHHUEM I000UsS U TPUTOHOMETPHUECKUX (DYHKIIMNA
(1oB3ysICh, I71€ HE0OX0IMMO, KAJIbKYJISITOPOM)

6.10

[TpoBepsiembie Ay1eMEHTHI coepkanus (9 kiacc)

Kon

[IpoBepsieMblIil AJIEMEHT COJIEPKAHUS

Uncnna u BeIYUCICHUS

1.1

PanroHabHbIC YHCIIa, HPPAIMOHAIbHBIC YMCIIa, KOHEUHbIC U OCCKOHEUHBIC JIECATUYHBIC
poou

1.2

MHOKECTBO HeﬁCTBHTCHBHBIX YHuCClII, JEUCTBUTENILHBIE 4YHCIAa Kak OECKOHEYHBIE
JICCATUYHBIC I[pO6I/I. B3aumMHO o0OpHO3HAYHOE COOTBETCTBHE MCKAY MHOXCECTBOM
ﬂeﬁCTBHTCHbHBIX YHUCCII U KOOpHHHaTHOﬁ HpHMOﬁ. CpaBHeHI/IC JEUCTBUTEIIBHBIX YK CEII

1.3

Apudmernaeckue NeHCTBHS C IEHCTBUTEIHHBIMH YHCIAMU

1.4

3mepenusi, npuOIMKEHUs, OIeHKU. Pa3Mepsl OOBEKTOB OKPYKAIOIIETO MHPA,
TUTUTEIIBHOCTD MPOIIECCOB B OKpYsKaromiemM mupe. [IpubnnkeHHoe 3HauYe€HHUE BEIIUMYUHBI,
TOYHOCTh mnpuOmmkeHus. Oxpyrienue uyucen. [Ipukuaka W OIEHKA pe3yIbTaTOB
BHIYMCIICHUI

YpaBHEHHsI M HEpABEHCTBA

2.1

YpaBHEHHUsI C OJHOM NEPEMEHHON

2.2

UInHeliHoe ypaBHeHMe. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM

2.3

KBanpaTHoe ypaBHeHuE. PelieHne ypaBHEHHH, CBOASIIMXCSI K KBaPAaTHBIM
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bukBanpatHoe ypaBHeHHE. IIpumepsl pelieHuss ypaBHEHHUM TpPETbeM U YETBEPTOU
CTENEHEN Pa3I0’KEHUEM Ha MHOXKUTEIN

2.5

Perienue 1poOHO-palOHAJIBHBIX YpaBHEHUI

2.6

CrcreMbl ypaBHEHUN

2.7

YpaBHeHMe ¢ IBYMs IEPEMEHHBIMH U €ro rpaduk

2.8

PemeHne cucreM NBYX JTMHEWHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMU

2.9

Pemienue cucrteM AByX ypaBHEHHM, OJHO W3 KOTOPBIX JIMHEHHOE, a APYroe - BTOPOM
CTEIICHU

2.10

['padrueckast MHTEpIIpETAUs CUCTEMbl YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU

2.11

PelieHre TEKCTOBBIX 3a7a4 anre6pa1/1qec1<I/IM CII0CO0OM

2.12

UrcaoBbie HCPABCHCTBA U UX CBOMCTBaA

2.13

Perienne MTMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOMN

2.14

PemreHne crcreM JTMHEHHBIX HEPABEHCTB C OHOW IMEPEMEHHON

2.15

KBagparHble HEpaBEeHCTBA

2.16

Fpa(bnquKaﬂ HHTEpINpETAsl HCPABECHCTB U CUCTEM HEPABCHCTB C ABYMA ICPEMCHHBIMHA

DyHKIIUU

3.1

KBagpatuunas ¢yHkuus, ee rpaguxk u cBoiicta. [lapaGona, KOOpAMHATHI BEPUIMHBIL




apaboJIbl, 0Ch CHMMETPHUH 1apadoJIbl

3.2

['pacduku Gynkuumii y = kx, y = kx + b u ux cpoiicrsa

3.3

['padmky GyHKIMI , y = X° 1 HX CBOJCTBA

3.4

['paduku Gynkiwmii , y = [x| 1 ux cBoiicTBa

UrcaoBbie IOoCJIICJ0OBATCIbHOCTH

4.1

Onpenenenue U CrHocoObl 33JaHUS  UYMCIOBBIX IOCJENOBaTeNIbHOCTEH. 3anaHue
[1OCIIeI0BATEIHHOCTH PEKYPPEHTHOM popmynoit u popMyIoil n-ro ugeHa

4.2

Apudmernueckas nporpeccus. PopMylbl n-ro wieHa apuPMETHUECKOH HpOorpeccuw,
CYMMBI MIEPBBIX N YJICHOB

4.3

['eomeTrpuueckass mnporpeccus. PopMylbl N-ro 4YjaeHa T'€OMETPUUYECKON MPOTrpPECcCHH,
CYMMBI IIEPBBIX N YJICHOB

4.4

300paskeHre YJICHOB apU(PMETUYECKOH M TeOMETPUYECKOH MPOrpeccHii TOYKaMu Ha
KOOPAMHATHON IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAJIbHBIA POCT

4.5

C1105KHBIE TPOLIEHTHI

BeposTHOCTB 1 cTaTUCTUKA

5.1

[IpencraBnenne qaHHBIX B BHJIE TaOJHII, JHarpaMm, rpauKoB, MHTEPIpETAns JaHHBIX.
UreHue u noctpoeHue Tabiull, quarpamMmm, rpa@uKoB 110 peabHbIM JaHHBIM

5.2

[lepectanoBku U (akTopHan

5.3

CoueTaHusa ¥ YUCJIO COUSTaHUH

5.4

TPCYFOJ'IBHI/IK ITackans. Pemenue 3aga4 ¢ MCIIOJIb30BaHUEM KOM6I/IHaTOpI/IKI/I

5.5

["'eomeTpuueckasi BeposATHOCTh. Ciy4yailHbI BBIOOp TOYKU M3 (UTYpPHI HA TUIOCKOCTH, U3
0Tpe3Ka U U3 IYT'Hl OKPY>KHOCTH

5.6

cnpiTanue. Yenex u Heynaya. Cepust HCIIBITAaHUM /10 IEPBOTO ycrexa

5.7

Cepus ucnbiTannii beprymum. BepositHocTr coObITHI B cepuu ucnibiTanuii beprysm

5.8

CriyyaiiHasi BeJIMUMHA U paclpesiesieHue BEpOsTHOCTEN
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MaTemMaTuuecKoe OKHNJaHHUEC U OAUCIICPCHUs. HpI/IMepLI MAaTEMAaTHYCCKOIro OXXKHMAAaHUS KaK
TCOPCTUYCCKOTIO CPCAHETO 3HAUCHU A BCIIMINHBI

5.10

MaTtemaTHuecKOe OXHAAHUE U IUCIEPCUS CIYy4alHOM BEIMYMHBI '"YHMCIO YCIIEXOB B
cepuu ucnsltanuii bepuymm"

5.11

[ToHsiTHE O 3aKOHE OOJIBIIIMX YHCEIL. I/I3MepeHHe BCpOHTHOCTeﬁ C IOMOIIIBIO YacTOT. Pojib
1 3HAUCHHE 3aKOHA OOJIBIINX YHCENI B pupoac u O6H.ICCTBC

['comerpus

6.1

Cunyc, xocuHyc, TaHreHc yriaoB or 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
T0X1eCTBO. DOPMYJIBI IPUBEACHHUS

6.2

Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHUHYCOB. PerieHue
[TpaKTUYECKHX 3aJ1ay C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB

6.3

[TpeoOpazoBanue mogobus. [1ogo01e cCOOTBETCTBEHHBIX 2JIEMEHTOB

6.4

Teopema O TPOM3BEACHHWH OTPE3KOB XOPH, TEOPEMBI O TPOHM3BEACHUU OTPE3KOB
CEKYIIHNX, TEOpEMa O KBaJIpaTe KacaTeIbHON

6.5

BekTtop, nnuHa (MOAYNb) BEKTOpa, COHANpPAaBICHHBbIE BEKTOPHI, MPOTHBOIOIOKHO
HaIpaBJICHHbBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALNH
HaJ| BeKTopaMu. Pa3jioxeHue BeKTopa 1o JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.6

KOOleI/IHaTBI BCKTOpA. CI(aJBIpHOe MMPOU3BCACHUC BCKTOPOB, IMNPHUMCHCHUC IJIA
HAXOXXJICHUA IJIMH U YI'JIOB

6.7

I[eKapTOBLI KOOpAWHATBl Ha IIJIOCKOCTH. YPaBHCHI/IH HpﬂMOfI U OKPYXHOCTHU B
[KOOpAHWHATaX, ICPECCCUYCHUC Opr>KHOCTCI71 n TpSAMBIX. Merton KOOpAUHAT U Cro

IIPUMCHCHUC




[IpaBUIIbHBIE MHOTOYTOJIbHUKH

J/lnuHa okpykHOCTH. I'pagycHas M paauaHHas Mepa yIja, BBIYMCICHHE JIMH YT

[1510111a16 Kpyra, CEKTOpa, CerMeHTa

npencrasienust). [lapamiensHelii nepenoc. [loBopot

IUIOCKOCTH Y BHYTPEHHHE CUMMETpuUM  Quryp (3reMeHTapHbIe

[Tposepsiembie Ha OI'D Mo MaTeMaTuke TpeOOBaHUS

K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMBbl

OCHOBHOT0 00111eT0 00pa30BaHMs

[IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHON TPOrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHus
Ha ocHOBe ®I'OC

'YMeHHe OnepupoBaTh IMOHATHSIMHU: MHOKECTBO, IIOJMHOKECTBO, OIlepalun
Ha/J MHOXXECTBAMH; YMEHHE OIEpPUPOBATh IOHITUAMHU: Tpad, CBI3HBIN
rpad, IepeBo, NHKI, NPUMEHATh WX MPH PEIICHUH 337ady; YMCHHUE
MCTIOJIB30BaTh TpaUuecKoe IMPEICTaBICHHE MHOECTB JJIsl OIMCAHHUS
[pEaJIbHBIX MPOLIECCOB U SIBJICHUM, MPU PEIICHUH 33/1a4 U3 APYTUX Y4EeOHBIX
[IPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMHU: OIPCACICHUEC, aAKCHOMaA, TCOpCMa,
MTOKa3aTCJIbCTBO, YMCHHC PpacCiio3HaBaTb HCTHUHHBIC n JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAWTL IIPUMEPbBI MW KOHTPIIPHUMCPLBI, CTPOUTH
BLICKA3bIBAHUA U OTPUIIAHU S BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATHSMHU: HaTypallbHOE YHUCIO, MPOCTOE H
COCTaBHOE YMCJIO, JAEIMMOCTb HATypaJlbHBIX YHCEIl, IPU3HAKU JEIUMOCTH,
[1€JI0€ YUCII0, MOAYJIb YUCIIA, OOBIKHOBEHHAs poOb M JecsTUYHas Apo0b,
CTaHJApTHBIA BHJI YMCIIA, pAllMOHAIBHOE YUCIIO, UPPAlMOHAIBLHOE YHUCIIO,
apr(MeTHUeCKUil KBaJpaTHBIM KOpPEHb; YMEHHUE BBIMOJIHATh ACUCTBUS C
YKCIaMU, CPaBHHUBATh M YIOPAJOYMBATh YMCIA, MPEJCTABIATh YMCIA HA
KOOP/IMHATHON MpsIMOM, OKPYIJIATh 4KCa, YMEHHME JAenaTb NMPUKHUIKY U
OILICHKY pe3yJIbTaTa BBIYUCICHUN

YMeHue OIICpHUPOBATh IMMOHATHAMU: CTCICHb C MCJIbIM I10KA3aTCJICM,
apI/I(l)MeTI/I‘leCKI/Iﬁ KBaZ[paTHLIﬁ KOpCeHb, MHOI'OYJICH, anre6pa1/1qecxaﬂ
I[p06b, TOXIACCTBO, 3HAKOMCTBO C KOPHEM HaTypaHBHOﬁ CTEIIEHU OOJIbIIIe
CAUHUIBI, YMCHUC BBIIIOJHATL PACUCTHI IO (I)OpMyJIaM, npeo6pa30BaHI/I;1
ICJIBIX, ,Z[pO6H0-paI_II/IOHaJ'IBHBIX BLIpa)I(CHI/II}'I n BLIpa)KeHI/Iﬁ C KOPHAMH,
Pa3JIOKCHUC MHOTOYWICHA HA MHOKHUTCIIU, B TOM YHUCJIC C UCIIOJIB30BAHUECM
(l)OpMy.]'I Pa3HOCTU KBAaAPATOB U KBaJApaTa CYMMBI U Pa3HOCTH

6.8
6.9 .
OKPY>KHOCTEHN
6.10
611 /IBro>KEeHUS
Kon
MIPOBEPSIEMOrO
TpeOOBaHMs
1
2
3
4
5

'YMeHue OIICpHUPOBATH IMOHATHAMU: YHUCIOBOC PABCHCTBO, YPAaBHCHUC C
OJTHOI HepeMCHHOﬁ, YUCIOBOC HEPABCHCTBO, HCPABCHCTBO C HCpCMCHHOﬁ;
YMCHHUC  pCHIATh JIMHENHBIE U KBaApPATHLIC  YPABHCHUA, ,Z[pO6HO—
[pallnOHAJIBHBIC YPABHCHUA C OJIHOM HCpCMCHHOﬁ, CHUCTCMBI IBYX JIMHENHBIX
ypaBHeHPIfI, JIMHEHBIE HCPABCHCTBA U UX CUCTCMbI, KBAIpaTHBIC 1 IIpO6HO-
[PpallMOHAJIBHBIC HEPABCHCTBA C OIHOM HepeMCHHOﬁ, B TOM 4YHUCIIC IIpH|
[PCICHUN 3aJlad U3 APYrux npeaMETOB U MNPAKTHYCCKUX 3aJdad; YMCHHUC

MCII0JIb30BATH KOOPAWHATHYHO IPAMYIO U KOOPAWHATHYIO INIOCKOCTH JJIf|




M300pakeHNsI pelliCHUH YpaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, Tpapuk (YHKIHMH, HYIH
(yHKLINU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, HPOMEXYTKH BO3pPACTaHUS,
yObIBaHMsA, HaWOOJbIIEE M HAMMEHbIIEEe 3HAUYCHUS (QYHKUUHU; YMEHHE
ONEepHPOBATH MOHATUSAMH: TpsAMas MPONOPIHOHAIBHOCT, JIMHEHHAS
(byHkuus, kBaapatuyHas QyHKOWA, OOpaTHAas NPONOPLUOHAIBHOCTB,
napabosna, runep0oia; yMEeHHe CTPOUTh rpaduku (GyHKUIUH, UCIOIB30BaTh
rpaduKyd A7 ONpPENENICHUS] CBOMCTB IPOLECCOB M 3aBUCHMOCTEH, IS
pelieHus 3a1a4 M3 JPYTHX Y4eOHBIX NPEAMETOB M pealbHOU KHU3HH,
YMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXAY BETHUUHAMHU

'YMeHue oneprupoBaTh MOHATUSAME: MOCIEI0BATEIBHOCTD, apupMeTHYecKast
M reoMeTpudeckass IpPOTPECCHM; YMEHHME HCIIOJIb30BATh  CBOICTBA
[ocjae0BaTeNbHOCTEH, (OPMYITBI CYMMBI M OOILIETO WiIEHA MPH PEIICHUU
3ajgad, B TOM YHUCIIE 3a]a4 M3 APYIHX Y4eOHBIX NMPEIMETOB U peabHOU
PKU3HU

'YMeHue pelaTh 3aa4M pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOIU U
JacTH, JBUKEHHE, paboTy, LIEHY TOBAapOB U CTOMMOCTb MOKYIOK U YCIIYT,
HaJIOr¥, 3aJaud U3 o00JacTH YIpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaAMM); YMEHHE COCTAaBJISITh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA |
CHUCTEMBI II0 YCIOBHIO 3alayM, HCCIECAOBATh IIOJIyYEHHOE DECIICHUE H
OLICHUBATh MIPaBAOIN0100HOCTh MOJTYYEHHbIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUrypa, TOUKA, OTPE30K, Mpsmasi, JIyd,
lTOMaHasi, YroJl, MHOTOYTOJbHUK, TPEYTOJBHUK, PpaBHOOCAPCHHBIA U
[PABHOCTOPOHHHI TPEYTOJBHHUKH, TPSMOYTOJIBHBINA TPEYTroJIbHUK, MEINaHa,
OuccekTpuca u BBICOTA TPEyroJbHUKA, YeTHIPEXYTOJIbHHUK,
napajuieiorpaMM, — poM0O,  NPSMOYTOJIBHHMK,  KBajapaT,  Tparerus;
OKPYXXHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
(burypamu; yMeHue perarh 3aJaud, B TOM YUCIIE U3 MOBCETHEBHON KU3HM,
Ha HAXOX/IEHHUE TeOMETPUYECKHX BEJIMYMH C NPUMEHEHHEM H3yYeHHBIX
CBOMCTB GUryp 1 pakToB

10

VYMeHue onepupoBaTh TOHSATHSAMM: PaBEHCTBO  (Uryp, PpaBEHCTBO
TPEYroJbHUKOB; MapajyIeIbHOCTh U MEPHEHIUKYISPHOCTh MPSMBIX, YOI
MEXTy IPSIMBIMU, IEPIEHANKYJIISAP, HAKJIOHHAs, MPOEKIMs, moo0ue Guryp,
MOJ00HBIE TPEYTrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH M MPSMON;
YMEHHE paclo3HaBaTh pAaBEHCTBO, CUMMETPUI0 U mojobue ¢uryp,
[apaJuIeJIbHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX B OKPYKAIOLIIEM MHUpE

11

YMeHue onepupoBaTh MOHATHSAMH: JUIMHA, PACCTOSHHUE, Yroll (BEIWYMHA
yraa, CHHYC U KOCHHYC yTJla TPeyroJbHUKa), TUIOIIA/(b; YMEHUE OIICHUBATh
pa3Mepbl TMPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE
MPUMEHSITh (POPMYIBI MEPUMETPa U TUIOIMIATU MHOTOYTOJIBHUKOB, IJIMHBI
OKPYKHOCTH u IO U Kpyra, o0beMa MPSMOYTOJIBHOTO
[apasulesienuIe1a; YMEHHE NIPUMEHSTH MIPU3HAKU PaBEHCTBY|
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJOB TPEYTrOJIbHUKA, TEOPEMY)
[Tudaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS ISl BBIUMCICHUS JIJIUH,
aCCTOSIHUH, MIoajci

12

Ymenue — u3oOpaxkaTb  IUIOCKMEe  (UTYpbl M MX  KOMOHMHAaLuWW,
[IPOCTPAaHCTBEHHBbIE (PUIYpHl OT PYKH, C TOMOIIBIO YEPTEHHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJCTB 10 TEKCTOBOMY MJIM CUMBOJIBHOMY|




ONMCAHUIO
13 'YMeHue onepupoBaTh MOHATHSAMM: MPSIMOYTOJIbHAsE CUCTEMAa KOOpJMHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpPa HA|
UKMCII0, CKAJIIPHOE IIPOM3BEJCHUE BEKTOPOB; YMEHHUE MHCIIOJIb30BaTh
BEKTOPbl U KOOPAMHATHI JJIs [IPEICTABICHMSI IaHHBIX U PELEHUs 3a1ad, B
TOM YHCJI€ U3 JPYTrUX y4EOHBIX MPEAMETOB U PEIbHOM KU3HH

14 'YMeHue onepupoBaTh MOHATUSAMU: CTOJIOMKOBBIE U KPYI'OBBIE IHarpaMMBl,
TaOiuIbl, cpenHee  apudmerwyeckoe, MeIAWaHa, HauOOJbIIee U
HalMEHbIIIEe 3HAYCHHUsS, pa3Max YHCIOBOro Habopa; yMEHHE H3BIICKAaTh,
MHTEPIPETHPOBATH M MPE0OPa30BhIBATh MH(POPMAIIHIO, TIPEACTABICHHYIO B
TabyMuax ¥ Ha JuarpaMmax, OTPakarolllyl0 CBOMCTBA U XapaKTEPUCTHKU
[pEAIbHBIX NPOLIECCOB M SIBJICHMM; yMEHHE paclo3HaBaThb H3MEHUUBBIE
BEJIMYMHBI B OKPYKAIOLIEM MHUPE

15 YMeHHe OomnepupoBaTh MOHSTHSAMHU: CIy4YalHbI ONBIT  (CIy4alHBINA
DKCIIEPUMEHT),  JJIEMEHTApPHOE  COOBITHE  (3JEMEHTapHBIA  HCXOJ)
CIIy4ailHOTO OIbITa, CIy4alHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HAaXOJUTh  BEPOSITHOCTU  CIlydallHbIX  COOBITMM B ONBITaX C
[PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHME pElIaTh 3aJa4u
METOJIOM OpraHM30BaHHOIO Iepedopa M C HCIOJIb30BAHUEM IPABUIIA
YMHOXKEHUS; YMEHHE OIICHWBAaTh BEPOSTHOCTH pEATBHBIX COOBITHH |
SIBJICHUM, NOHMMATh POJIb NMPAKTUYECKU IOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITUI B OKpY)KaloLEM MHpPE M B KM3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YMCET U €ro
[POJIBIO B MACCOBBIX SIBJICHUSIX

16 YMeHue BhIOUpATh MOAXOIANINI U3yUYeHHBI METOJ Ui PEIICHUs 3a/lauH,
[PUBOJIUTH IMPUMEPbl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MHpUpOlEe H
PKU3HU, PAclO3HaBaTh IMPOSBIIEHHE 3aKOHOB MaTEeMAaTUKH B HCKYCCTBE,
ONKCHIBATh OTAEIBHBIE BBIJAIOLIMECS PE3YJIbTaThl, MOIYYEHHBIE B XOIE
Pa3sBUTH MaTeMaTHKH KaK HAyKH, IPUBOJAUTH MPUMEPbl MaTeMaTHYECKUX
OTKPBITHI U X aBTOPOB B OTEUYECTBEHHOW U BCEMUPHON UCTOPHUH

Tabauua 2

[lepeueHs 351eMEHTOB cojepKaHusl, TpoBepsieMbix Ha OI'D
10 MaTeMaTHKE

Ko [IpoBepsieMbIil 2JIEMEHT COEepKAHUS
1 [Uwucina v BEIYKMCIIEHHS
1.1 HarypanbHbie u 1ienbie uncia. [[pu3Haku T1eTMMOCTH TISITBIX YUCET
1.2 |O6BIKHOBEHHBIE U IECATHYHBIE IPOOH, MPOIEHTHI, 0ECKOHEYHBIE TIEPHOTUYECKUE APOOH
1.3 |PanimoHanbHBIC Unciia. ApU(pMETHISCKHIE ONIEPALIUHU C PAIIMOHATHLHBIMH YUCIAMH
1.4 [lefictBurenbHbIe ynciaa. ApudMeTHUECKUE ONIepaIiK C ICHCTBUTEIIBHBIMHA YHCIIAMU
1.5 [IpubnmKkeHHbIe BBHIYMCICHUS, TIPAaBUIa OKPYIJICHHUS, MPUKHIKA W OIEHKAa pe3yJabTara
BEIUHICIIEHUH
2 |AnreOpandecKie BRIPAKCHUS
2.1 |bykBeHHBIC BBIpaXKEHUS (BBIPAKECHUS C IEPEMEHHBIMH)
2.2|Crenens ¢ mensiM mokasatenieM. CTENeHb C paluOHaIbHBIM MoKa3aTeneMm. CBoicTBa
CTeneHU




2.3

MHOTrO4YJIEHEI

2.4 |Anrebpanueckas Apo0b
2.5 |Apudmernueckuii KOpeHb HaTypajbHOW cremeHH. JIeWcTBHS ¢ apUpMETHYECKHUMH
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 |YpaBHEHuUs 1 HEpaBEHCTBA
3.1 [[lexnbie u ApoOHO-panoHabHbIC YpaBHEeHHs. CHCTEMbI U COBOKYITHOCTH YPaBHEHUIA
3.2 [llexnbie 1 ApoOHO-palMOHAIbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 [PenieHue TEKCTOBBIX 32124
4 [YucnoBble NOCIEI0BATEIEHOCTH
4.1 [[TocneroBaTeNbHOCTH, CHOCOOBI 33/IaHNUS ITOCIIEA0BATEIbHOCTEN
4.2 |Apudmernyeckas u reoMmeTpuyeckas nporpeccun. opmyia CI0KHBIX MPOIICHTOB

DyHKIMK

5.1.

DyHKIuMs, crnocoObl 3amanus ¢yHkuuu. ['padpuk ¢ynkmuu. O6rmacTe onpenesneHus H
MHOXecTBO 3HaueHW QyHkiuu. Hymn ¢ysxmun. [IpomMexxyTku 3HaKOMOCTOSIHCTBA.
[IpoMe)XyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MHHAMYMBI (DYHKIHH.
HaunGombliee 1 HauMeHblllee 3Ha4eHUe QYHKIMN Ha IPOMEKYTKE

KOOpI[I/IHaTBI Ha HpﬂMOﬁ H IIJIOCKOCTH

6.1

KoopaunatHas npsimast

6.2

I[eKapTOBBI KOOPpAMWHATBI Ha IIJIOCKOCTH

['eomeTpus

7.1

["'eomeTpuueckune GUTYpHI H UX CBOICTBA

7.2

TpeyroabHuUK

7.3

MHOrOyrojapHUKH

7.4

OKpY>KHOCTb U KpYyT

7.5

I/I3MepeHHe TCOMCTPUYICCKHX BCIIMINH

7.6

BGKTOpH Ha IIJIOCKOCTHU

BepOHTHOCTB KU CTaTHUCTHUKA

8.1

OmnucarenabHas CTaTUCTHKA

8.2

BeposiTHOCTB

8.3

KomOuHaropuka

8.4

MHuo)ecTBa

8.5

['padbt




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» 'eometpus, 7 knacc/ Mep3nsik A.I'., [lononckuii B.b., SIxkup M.C.; non
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkuroHepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

* ['eometpus, 7 kinacc/ Mep3nsk A.L'., [TonskoB B.M.; nox penaxiueit
[Toponbckoro B.E., O0mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

* 'eometpus, 7-9 knaccel/ Atanacsu JI.C., byty3oB B.®., Kagomiuies C.b. u

npyrue, AkunonepHoe obmectBo «M3natensctBo «IIpocsemnienue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Hupaktuueckue Marepuaisl o reomerpun? kiace /3uB b.I'., Mockaa:
[Ipocsemenune -2000

Jlunaktudeckue Matepuaibl 1o reometpun 7 kiacc / 3uB b.I'., Meitnep B.M.-
Mockaa, [Tpocsemenue, 1991 rog;

Hunaktudeckue Marepuanbli-reomerpus 9 kimace/Mepamsik A.T'. [Tonouckwuii B.b
u ap.-Mocksa, U3narensckuii neatp "Benrana ['pad" ,2018 rox

Hupaktuyeckue Matepuanbl-reoMerpus 8 kinacc/Mepansik A.I'. [Tononckuit B.b



u ap.-Mocksa, U3narensckuii neatp "Benrana ['pad" ,2018 rox

UJAKTHYECKUE MaTepranbl-reomeTpus 7kinacc/Mep3isk A.I'. [Tononckuii B.b u
np.-Mocksa, M3narensckuii ientp "Benrana I'pad" ,2018 rox
Tector"T'eomerpus 7-9 /AnteiHoB I1.1.-yueOHO-MeTOIMUECKOE
nocobue;Mocka- M3garenbckuit nom "Jlpoda" 1998 rox

['eometpus 7 -moypovHOE MIaHUPOBaHKE s yuutens ;/Mepsnsak AT

[Tomouckwuit B.b u ap.-Mocksa, U3natenbckuii nieHTp "Benrana ['pad" ,2018 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [{OK https://m.edsoo.ru
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