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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYyp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KEHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUM Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enp0 n3y4yeHus reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pELIeHNH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3aJjay, BCTPEUYAIOIINXCS B pealbHOMN JKU3HHU.
OOyyaromuiics JT0JKEH HAy4dUThCsl ONpPEAETUTh M€OMETPUYECKYIO (pUrypy, omucaTh CIOBaMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IIONIA/lb 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0IUMYIO
JUIMHY OINTOBOJIOKOHHOTO KabOelns winu TpeOyeMble pa3Mephbl Tapaxka Jyuisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JUHUS B M3ydeHUH reomerpuu. [lpu pemenun 3agau
MIPaKTUYECKOr0 XapakTepa 00yJaroluiics YIUTCsS CTPOUTh MaTeMAaTUYECKUE MOJIENIN peaslbHBIX
KU3HEHHBIX CHUTyallld, TPOBOIHWTH BHIUUCIICHUS W OICHWBATH AaJICKBATHOCTH IIOJYYEHHOTO
pe3ynbrarta.

KpaifHe Ba)XHO TMOTYEPKUBATH CBSI3U TEOMETPUH C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BAaTh  OMpPENEICHHUS TEeOMETPUYECKUX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», « TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeOMeTpUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha n3yuenue yuebHoro kypca «I'eomerpus» orBoautcst 136 yacoB: B 7 kitacce — 68 1acoB
(2 gaca B Hezem0), B 8 Kiacce — 68 yacoB (2 yaca B HEJIEITIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnabie monarus reomerpuu. Touka, mpsiMasi, OTpE30K, Jiyd. Yroj. Buael yrios.
Beprukanbaele M cMexHbIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHMS C TOMOIIBIO LIUPKYJIA U TuHEHKu. TpeyronbHuK. BeicoTa, Menuana,
OucceKTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUN TPeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOTO TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajienbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHuKa. BHeminue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIi TpeyroJbHUK. CBOMCTBO MEIUAHBl IPSAMOYIOJBHOIO TpPEYTrOJIbHUKA,
MpOBEACHHOW K rumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
Teopema 0 OOJIbIlIEM YIiie U 00JblIei CTOpOHE TpeyronbHUKA. [leprneHIuKyIsp 1 HaKJIOHHAS.

I'eometrpuueckoe mecto Touek. buccekTpuca yria W CEpeIMHHBIA NEPHEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBa. B3zauMHOe pacmoJiokeHue
OKpyKHOCTH U npsiMo. KacarenpHas u cexymas K OKpy>kHOCTH. OKpYyKHOCTb, BIIUCAHHAS B YTOJI.
BrnircanHas u onrcaHHas OKPYKHOCTH TPEYrOJIbHUKA.

8 KVIACC

Yerpipéxyronpuuku. [lapamienorpamm, ero npu3HaKH W CBOWCTBA. YacTHBIE Ciydau
napaiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaapaT), MX NPU3HAKH M CBOMCTBA. Tpamerms,
paBHOOOKas Tparernus, e€ CBOcTBa U Mpu3HaKu. [IpsMoyrosibpHas Tpanemus.

Mertona ynBoenus: meauanbl. LleHTpanbhas cummerpus. Teopema daneca u teopema o
MPONOPIIMOHABHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJdbHUKA U Tpanenuu. L{eHTp Mace TpeyrojabHHKa.

[Togo6ue TpeyroiabHUKOB, KO3 duueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[TpumMeHeHue MoI00uS MPH PEIICHUH MTPAKTUICCKUX 3a/1a4.

CpoiicTBa muomaaei reomerpudeckux (uryp. @opmymnsl Uisl TUIOMIAAA TPEYrOJbHUKA,
napasienorpamma, pomOa u Tpanenuu. OTHOIIEHHE IUIoMaAel mo00HBIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [udaropa mpu penreHuu NpakKTHUECKUX 3aad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIjia MPSMOYTOJBHOTO TpeyroidbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMerpudeckue GyHkiuu yriaos B 30, 45 u 60°.



BrnucanHble M LEHTpaJbHBIC YIJIbI, YrOJI MEXKJY KacaTelIbHOM U XOPAOWU. YTIJIBI MEXKIY
XOpJaMU U CeKyIIMMHU. BrircaHHbIe ¥ ONMCAaHHBIE YEThIPEXYTONIbHUKHA. B3auMHOE pacronoxenue
IBYX OKpyxHocTel. Kacanue okpyxnocteil. O0ume kacaTeabHbIe K IBYM OKPYKHOCTSIM.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMBl ydeOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alid ero IMpas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOXKHOCTU MOPAIBHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KHU3HU JJIS1 YCHEIHON Mpo¢deCcCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUAYaAJIbHON TpaekTopuu oOpa3oBaHUs H
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIlel B JESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpEJICTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEACTBOM TIIO3HAaHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOI O
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHSATh MAaTEMATUUECKHUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbs, BECHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (u3nueckas aKTHBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rNYeCcKoe BOCIIUTAHHE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH JUIs pelieHus 3amad B 001acTu
COXPAaHHOCTH OKPYKAIOIIEW Ccpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX



HOCJICAACTBUI IJIsI OKPY)KAroLlel cpeabl, 0OCO3HAHUEM IJI00AJBHOTO XapaKTepa AKOJIOTHYECKUX
npoOsieM U MyTel UX peleHHs;

8) amanTanus K H3MEHSIOIMMCH YCJIOBHSAM COIMAIBLHON M MPUPOAHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4epe3 MPaKTHYCCKYIO JSSITEIbHOCTh, B TOM YHCIE YMEHHE YYUTBHCS Y IPYTUX
JrOJIeH, mpruoOpeTaTh B COBMECTHOM JIESITENbHOCTH HOBBIC 3HAHHMS, HABBIKM U KOMIICTCHIIUU W3
OTIBITA JIPYTHX;

HEOOXO0JMMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHHIA, B TOM 4HCIIC (OPMYIHPOBATH HIICH,
MOHATHS, TUIMOTE3bl 00 0OBEKTAaX W SIBICHUSAX, B TOM YHCJIC paHEe HEM3BECTHBIX, OCO3HABAThH
neUIHUTBI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHE;

CII0COOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPHHIMATH CTPECCOBYIO CHUTYAITHIO
Kak BbI30B, TPEOYIOLIMIA KOHTPMEp, KOPPEKTHPOBATh MPUHAMAECMbIC PEUICHUS W JCHCTBUS,
(bopMyIHpOBATh M OLIEHUBATH PUCKU M MOCIIEACTBHS, (POPMHPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble joruveckue a1eicTBUsA:

® BBISBIATh W XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKK MaTEMaTHUYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUHA MEXIy TOHATUSAMHU, (OPMYIHPOBATH OMpENENICHUS MOHATUH,
yCTaHaBIUBAaTh CYIECTBEHHBIN MPU3HAK KiIacCU(UKALUKU, OCHOBAHUSA JUIsl 000OIIEHHS U
CpaBHEHMSI, KpUTEPUU ITPOBOAUMOIO aHANIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTEIbHBIE U
OTpuLaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUAX M YTBEPXKICHUSX, MpeAjaratb KPUTEPUU JJIsi BbISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHUECKUX (PaKToB,
BBICTPAaUWBATh apTyMEHTAIIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOcOO pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® JCIOJIb30BaTh  BONPOCHl  KaK  HCCIEAOBATENIbCKUM  MHCTPYMEHT  IO3HaHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINIO, MHEHUE;



MPOBOJIUTh IO CAMOCTOSTCIILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH DKCIICPHUMEHT,
HEOOJIBIIIOE UCCIIE0BAHNE TI0 YCTAHOBIICHHUIO 0COOCHHOCTEH MaTEMaTHIECKOTO OOBEKTA,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

CaMOCTOSATENILHO (hOPMYIIUPOBATH OOOOIIEHHS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, HCCIICOBAHUSA, OICHMBATH JIOCTOBEPHOCTh IMOJYYECHHBIX PE3yJIbTAaTOB,
BBIBOJIOB U 000O0IICHHIA;

MIPOrHO3UPOBATH BO3MOYKHOE PA3BUTHUE MTPOIIECCA, & TAKIKE BBIABUTATH MPEIIOJIOXKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALINMH, TaHHBIX, HEO0XO0 TUMBIX JIJIs
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBAThb W HHTEPIPETUPOBATh HH(POPMALUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (HOpMY INpescTaBleHUss HHGOPMALMK U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMH, HHOU rpadukoil 1 X KOMOMHALIUAMY;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBHSMHU H IEIISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX W
MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUsS MO XOJIy PEUICHHS 3a/1a4d, KOMMECHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X07i¢ 0OCYXKJIEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI, TPOOJIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh WJICH, HAICJICHHBIC HA MOWCK PEUICHHS, COTIOCTABIISATh
CBOM CY)XJICHHSI C CY)KJICHUSMU JIPYTHX YYACTHUKOB JHMAJora, 0OHapy)KHBATh Pa3Inune U
CXOJICTBO TIO3MIIMH, B KOPPEKTHOH (opme GOopMyIHpoBaTh pa3HOTIIACUS, CBOHU
BO3PAKCHHS,

MPEICTaBIATh PE3yIbTAaThl PEIICHUS 3a7a4yM, SKCIIEPUMEHTA, HCCICIOBAaHUs, TPOCKTa,
CaMOCTOSITEJIEHO BBIOMpATh (hopMaT BBICTYIUICHUS C YYETOM 3a/a4 TMPE3CHTAUU U
0COOCHHOCTEH ayTUTOPHH;

MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHYAILHOW pabOThI MIPH
peleHNH y4eOHBIX MAaTEMATHUECKUX 3a/1a4;

MPUHUMATPH 1IeJIb COBMECTHOW JIEATEILHOCTH, TUNIAHMPOBATh OPraHU3aIUI0 COBMECTHOM
paboThI, pacnpeesaTh BUIbl pabOT, TOrOBapUBaThCS, 0OCYKIATh MPOIECC U PE3yJbTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBAThH B I'PYIIOBBIX popMax paboThl (00CykaeHUs, 0OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JIPYTHE), BBIOJIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH CBOM JIEHCTBUSA
C IPYTUMH WIeHaMH KOMaH/[Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIa/1a B OOIIMIA MPOIYKT 1O
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



® CaMOCTOATEIbHO COCTaBIATh IUIAH, aNTOPUTM pEUICHUs 3aAaud (WM €ro 4acTh),
BBIOMpaTh Ccroco0® pemeHust C Y4ETOM MMEIOMIMXCS PECcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHHUH C y4ETOM
HOBOH MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJVIEKT:

® BIAAETh crioco0aMM CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca M Pe3yiabTaTa pelIeHUs
MaTeMaTUYECKOM 3a1a9H;

® [peABHUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEIICHUU 33]a4d, BHOCUTH
KOPPEKTUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABIEHHOM 1€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

K koHmy oOydeHuss B 7 kJjacce OOydJarOMMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThI:

Pacmo3naBate wW3ydYeHHBIE Te€OMETpPHYECKHE (QUTYpBI, OMpenensITh HUX B3aUMHOE
pacrosioKeHue, n300paxaTh TeOMeTpruUYecKre GUTYPHI, BBITIOIHATH YEPTEXKH MO YCIOBHUIO 3a/1a4H.
W3mepsaATh IMHENHbIE U YIJIOBbIE BEJMYHMHBI. PemaTth 3aJaun Ha BHIYMCIEHHE JUTMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyio OIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEabHON JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTre pa3mMepsl 3TUX 0OBEKTOB MO MOPSAIKY BEIUYNHBI.

Crtpoutb 4epTeKH K TeOMETPUUECKUM 33/1a4aM.

[lonb3oBaThbcsi MpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOIB30BaTh MPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1a4.

[IpoBOIUTH IOTHYECKHE PACCYXKACHHUS C UCTIOJIL30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi MpHU3HAKaMU PaBEHCTBA MPSMOYTOJbHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJIBHOTO TpPEYroJbHHKA, B pEIICHUU
reOMEeTPHYECKUX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. Onpeaensars NapajuIebHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOU IIPSIMOM /10 TOYEK APYroil mpsiMOM.

Pemats 3agaun Ha kiieTyaroit Oymare.

[IpoBOIUTH BBIYUCICHHUS W HAXOAWUTh YHUCIOBbIE M OYyKBEHHBbIE 3HAYCHHUS YIIIOB B
F€OMETPUUECKHX 3a]]a4aX C UCMOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTO YT OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX MIPU MEPECEUCHHH IBYX MapaslieIbHBIX MPSIMbBIX ceKyiei. Permars
MPaKTUYECKHE 3a7]a4l Ha HAXOKICHHE YTJIOB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpPEAeNsTh OMCCEKTPUCY yriia
Y CepEeMHHBIN NMEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPHUUECKHE MECTA TOUEK.

@opMynHpOBATH ONpPEACIICHUS] OKPY>KHOCTH M Kpyra, XOpJAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCS] UX CBOMCTBAMH. Y METh MPUMEHSITh 3T CBOMCTBA MPHU PEIICHUH 3aau.



Brnaners moHATHEM ONHUCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
ueHtp. [lonp3oBarbes akTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MEPHEHIUKYIAPbl K CTOPOHAM TpPEYroJbHUKa
IIEPECEKAIOTCS B OHON TOUKE.

Biagetp noHATMEM KacaTeapHOM K  OKPYKHOCTH, IIOJIb30BAaTbCs TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHOU U pajuyca, IPOBEAEHHOTO K TOUKE KacaHUs.

[lonb3oBaTbcsi NOPOCTEHIIMMU TE€OMETPUYECKUMH HEpPaBEHCTBAaMH, IIOHMMATh MX
MIPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C IIOMOIIBIO HUPKYIISI U JIMHEHKU.

K konmy oOydyenuss B 8 kiacce oOydaroImMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yabTaThl:

PacriozHaBaTh OCHOBHBIE BU[bI YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI, IOJIb30BAThCS HX
CBOMCTBaMHM NPU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKHM IE€pPECEYEHHUs] MEIUaH TpPeyrojbHUKa (LEHTpa Macc) B
pelIeHNH 3a1ay.

Brnanery moHsTHEM CcpefHEN JTMHUM TPEYroJbHUKA U Tpareluuu, MPUMEHSITh UX CBOMCTBA
IIpYU pElIeHUuM reoMeTrpudeckux 3anad. llosb3oBarecs Teopemoit daseca m TeopemMoil o
MIPOMOPLIMOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ui PEIeHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKY 000U TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonb3oBarbest Teopemoit [Iudaropa s pereHus reoMeTpUYeCKUX U MPaKTUYECKUX 3aad.
Crpouth MaTeMaTHYECKYI0 MOJEIb B MPAKTUUYECKUX 3a[auax, CAMOCTOSITENIFHO JIENIaTh YePTEXK U
HaXOJHUTh COOTBETCTBYIOIINE JITMHBI.

Bnagerp moHATHSMH CUHYCa, KOCHMHYCa W TaHIE€HCa OCTPOrO yria MIpsSMOYTrOJIbHOTO
TpeyrojapHuKa. [101p30BaThCS ITUMU MOHITUSIMU JUIS PEILICHUS TPAKTHUECKUX 3a/1a4.

Beruucnsate  (pazsnuyHBIME - crIOcOOaMM) — IJIOMIAAL  TPEYroJbHUKA MW TJIOMIATH
MHOTOYTOJIbHBIX  Guryp (moip3ysich, TlIe HeoOXoauMo, KalbKymstopom). Ilpumensars
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aa4ax.

Bnagerp MOHATUSIMM BIOHCAHHOTO M ILIEHTPAJIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX Yriax, yriax Mexy XopJaMu (CeKyILIMMHU) U YTIIe MeX Ay KacaTeJIbHOU U XOpJI0H Npu
pElIeHUH TeOMETPUUECKUX 3a1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYTOJbHUKA [P PEIICHUU 33]1a4.

[IpuMeHSTh MoJlydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTUYECKUE MOJACTH IS
3a/1a4 peajsbHOU KU3HU U MPOBOAUTH COOTBETCTBYIOUINE BHIYUCICHHS C IPUMEHEHUEM TO100Us
Y TPUTOHOMETPUH (TIOJIB3YACh, IIe HE0OX0IUMO, KaJbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmnuecTBo 4acos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontposbmbie | TIpakTiueckne (ungpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
L | e e g | B 0K
‘ p https://m.edsoo.ru/7f415e2e
T€OMETPUUECKUX BEITUINH
bubmmoreka [IOK
2 TpeyroibHiicn 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NPSIMBIE, CyMMa YTJIOB 14 1 bubmuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyxHOCTB U Kpyr. ['eomeTpudeckue 14 1 bubnuoreka [IOK
MTOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 [ToBTOpEeHue, 0000IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
. bubnuoreka [JOK
! HerbipExyromeHHKH 12 ! https://m.edsoo.ru/7f417e18
2 ponoprmonaI orpesk noosime 15 ) ubmiorera LIOK
porioph p - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
3 S 14 ) Bubmorera LIOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuorexa [JOK
KacarenbHbie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 [ToBTOpEeHue, 0000IICHNE 3HAHUI 4 1 https://m.eds0o.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

IHOYPOYHOE IINTAHUPOBAHHUE

7 KVIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl
1 [Ipocreiinume reomerpuyeckme 1 bubnnorexa [JOK
00OBEKTHI https://m.edso0.ru/88660b724
2 MHOTroyrojpHUK, JJoMaHast 1 bubmorexa LHOK
’ https://m.edso0.ru/8866ch6a
3 CMexHBIE U BEpTUKAJIBHBIE 1 bubnuoreka [JOK
YIJIBI https://m.edso0.ru/8866c5c0
4 CMexHBIE U BEpTUKAIIBHBIE 1 bubnuoreka [IOK
YIJIBI https://m.edso0.ru/8866c7be
5 CMexHbIe U BepTUKAIbHbIE 1
yTIIbl
6 CMmexHbIe U BepTUKAJIbHbIE 1
yTIIbl
7 CMmexHbIe U BepTUKAJIbHbIE 1
YTJIbI
8 CMexHbIe U BepTUKAJIbHbIE 1
YTJIbI
N3Mepenne TMHEHHBIX 1
9 YIJI0OBBIX BEJIMYUH, BEIYUCIICHHUE 1
OTPE3KOB U YIIIOB
W3mepeHue IMHEHHBIX U Bubnorexa [IOK
10 YIJI0OBBIX BEJIIMYUH, BEIYUCIICHHUE 1 https://m.eds00.ru/8866c3ea
OTPE3KOB U YIIIOB
W3mepeHne TMHEHHBIX U
11 YIJI0OBBIX BEJINYUH, BEIYUCICHUE 1

OTPE3KOB U YI'JIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

12

N3Mepenne TMHERHBIX U

YIJIOBBIX BCJIMYWH, BBIYUCIICHUC

OTPE3KOB U YIIIOB

13

[epumeTp u momans Gpuryp,
COCTaBJICHHBIX W3
MPSIMOYT OJIbHUKOB

14

[lepumerp u momangs Guryp,
COCTaBJIEHHBIX U3
MPSIMOYT OJIbHUKOB

15

[TonsATHE O paBHBIX
TPEyroJabHUKaX U NIEPBUYHBIC
MIPEACTABJIEHUS O PABHBIX

¢burypax

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

16

Tpu nprsHaka paBeHCTBA
TPEYrOJIbHUKOB

bu6moreka [IOK
https://m.edso0.ru/8866d1fa

17

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [IOK
https://m.edso0.ru/8866d34e

18

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [IOK
https://m.edso0.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBA
TPEYTrOJIHbHUKOB

bubmuoreka [JOK
https://m.edso0.ru/8866e88e

22

[Ipu3naku paBeHCTBa

NIPpAMOYT'OJIbHBIX TPEYTI'OJIbBHUKOB

23

[Ipu3Haku paBeHcTBa

IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB

24

CBOJCTBO MEINAHEI

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

MIPOBEACHHON K TMIIOTEHY3€

bu6mmoreka [JOK
https://m.edso0.ru/8866e9ec



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

CBOJICTBO MEINAHEBI

25 IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, 1
IIPOBEACHHON K THIIOTEHY3€
26 PaBHOOenpenHbIC U 1 bubnuorexa [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKH https://m.edsoo0.ru/8866d6fa
TpeyrombHIKa https://m.edso0.ru/8866d880
TpeyrombHIKa https://m.edso0.ru/8866d880
https://m.edsoo0.ru/8866e26¢
TPEYroJIbHUKA
30 HepaBencTBa B reomeTpuu 1
bubnuoreka [IOK
31 Hepaserctaa B reomerpin . https://m.edsg).ru/8866e3a2
32 HepaBenctBa B reomerpun 1
33 HepaBenctBa B reomerpun 1
34 [IpsiMOYrOBHBIN TPEYTOJIBHUK C 1 bubmuoreka [JOK
yriiom B 30° https://m.edsoo.ru/8866eb22
[IpsiMOYrOBHBIN TPEYTOJIBHUK C
35 yriiom B 30° 1
36 KonTtponbHas padoTa o teme 1 bubnunoreka [JOK
"TpeyronbpHuku" https://m.edsoo.ru/8866echbc
37 ITapannenvHbIe IPAMBIE, UX 1 bubnunoreka [JOK
CBOMCTBa https://m.edsoo.ru/8866ef64
38 [Tare1ii noctynat EBkinuaa 1
Hakpect nexaiue,
39 COOTBETCTBEHHBIE U 1 bubmuoreka [JOK

OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbIE MPH

https://m.edso0.ru/8866f086



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

IIEPECEUCHUH MapaIEIbHBIX
NPSIMBIX CEKyLIen

40

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE TIPH
MepecedeHnH MmapauIeIbHbBIX
IPSIMBIX CEKyLIEN

41

Hakpecr nexamue,
COOTBETCTBEHHBIE H
OJTHOCTOPOHHHE YTJIBI,
o0Opa3oBaHHbIE ITPU
MepeceueHN N MmapauIeIbHBIX
MPSIMBIX CEKYyLIEN

42

Hakpecr nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIC MTPU
MepeceyeHn  napaieabHbIX
MPAMBIX CEKYILIEH

43

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTIJIBI,
o0pa3oBaHHbIE NPH
NepeceyeHn ! NnapauieabHbIX
MPSIMBIX CEKYIIEH

bu6mmoreka [JOK
https://m.edso0.ru/8866f3b0

44

[Ipu3zHak napamienbHOCTH
MPSAMBIX YEPE3 PAaBEHCTBO
pacCcTOsIHUN OT TOYEK OJHOMN
IIPSIMOM JI0 BTOPOM MPSIMOM

45

[Ipu3Hak napamienbHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO



https://m.edsoo.ru/8866f3b0

paccTOsIHUKA OT TOYEK OJHOU
IIPSIMOM JIO BTOPOU MPSIMOM

46 CyMmMa yriioB TpeyrojabHHUKa 1 BH6H_HOTeKa LOK
https://m.edso0.ru/8866f630
bubnuorexa [JOK

41 CymMa yr10B TpeyroabHHKa 1 https://m.edsc]i).ru/8866f8ba

48 Bremnue yriiel TpeyrojbHHAKa 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/8866fase

49 Bremnue yriiel TpeyrojbHHAKa 1

0| apmemme mpmvie, oya | 1 ubmiotera LIOK

v https://m.edsoo.ru/8866fe6e
YTJIOB TPEYroJIbHUKA
51 OKpYXHOCTb, XOPJIbI U 1 bubmuorexa [JOK
JIMaMeTp, UX CBOMCTBA https://m.edso0.ru/88670800
bubnuoreka [IOK

52 Kacarenbhas Kk okpyxkHocth 1 https://m.edsg).ru/88670e9a

53 OKpY)XHOCTbh, BHUCAHHAS B yTOJI 1

54 OKpY)XHOCTbh, BHUCAHHAS B yTOJI 1

55 [Tonsitue o 'MT, npumeHenue B 1 bubmuoreka [JOK

3a/1a4ax https://m.edso0.ru/8867013e
56 [Tonsitue o 'MT, npumeHenue B 1 bubmuoreka [JOK

3a/1a4ax https://m.edso0.ru/88670508

buccekTpuca u cepelMHHBII

57 MEPIEeHIUKYIISP KaK 1

reOMEeTPUUECKHE MeCTa TOUEK
58 OKpyXHOCTb, OIIMCAHHAS OKOJIO 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edso0.ru/88670a62
59 OKpy»XHOCTb, ONIUCAHHAS OKOJIO 1
TPEYroJbHUKA
60 OKpyXHOCTb, BHUCAHHAS B 1 bubnunoreka [JOK

TPEYTOJIbHUK

https://m.edso0.ru/8867103e



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

OKpyXHOCTb, BIUCAHHAS B

61 1
TPEYTrOJIbHUK
62 [Ipocreiimme 3axaun Ha 1 bubnuorexa [JOK
MOCTPOCHUE https://m.edso0.ru/88671188
63 [Ipocreiimme 3axaun Ha 1 bubnuorexa [JOK
MOCTPOCHHE https://m.edso0.ru/886712d2
o | Komrpomiat paGota o tee . BuGuorera LIOK
Py pyT- " https://m.edso00.ru/88671462
['eomeTpHuueckre NOCTPOECHUS
65 mamnh ocrossmix nomi ) BuGmiorexa LIOK
https://m.edso0.ru/886715h6
METOJIOB Kypca 7 Kiacca
bu6moreka [IOK
66 Hrorosas KkonTponbHas padota . https://m.edso0.ru/886716ec
[ToBTOpeHUe 1 0000ImIEHNE
67 3HAHWM OCHOBHBIX MOHITHH U 1
METOJIOB Kypca 7 Kiacca
88| smrmnh ochosmax nowrmi ) Bubmorexa LIOK
https://m.edso0.ru/886719bc
METOJI0B Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
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8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero PoOJIbHBbIE PaKkTHYeCKue WayueHns paszoBareJ e
padoTsI padoThbI pecypchl
1 [Tapannenorpamm, ero npu3HaKu 1 bubnuorexa [JOK
U CBOWCTBa https://m.edsoo0.ru/88671af2
2 [Tapannenorpamm, ero npu3Haku 1 bubnuorexa [JOK
U CBOWCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, ero npu3HaKu 1 bubnuoreka [JOK
U CBOWCTBa https://m.edso0.ru/88671ca0
YacTHele cityuan
4 | (npavoyromm, povs ) Bubmiorera LLOK
’ ’ https://m.edso0.ru/88671dea
KBaJIpaT), X MPU3HAKU U
CBOMCTBA
YacTtHble citydan
5 | (upmoyrommic, po ) bubmorexa LIOK
’ ’ https://m.edso0.ru/88671f20
KBaJIpaT), UX MPU3HAKU U
CBOICTBa
YacTtHble ciiydan
6 | (mpamoyrommmx, po ) uGmiorexa LIOK
’ ’ https://m.edso0.ru/8867209¢c
KBaJIpaT), UX MPU3HAKU U
CBOMCTBA
bubnuoreka [JOK
! Tpaneus . https://m.edso0.ru/88672358
8 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edso0.ru/8867252e
9 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK

Tparcuunu

https://m.eds00.ru/88672858



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

bubmuoreka [JOK

10 MeTox yABOCHIST MeHaHEl https://m.edso0.ru/88672b14

11 [lenTpanbHas cuMMeTpus BH6H_HOTeKa LOK
https://m.edso0.ru/88672b14

12 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"UeTbIpEXyroiabHUKH" https://m.edso0.ru/88672c9a

13 Teopema daneca u TeopemMa o bubnnorexa [JOK
MPOMOPIIMOHATIBHBIX OTPE3KaxX https://m.edso0.ru/8867337a

14 CpenHsis TUHUS TPEyroJibHUKA BH6H_HOTeKa HOK
https://m.edso0.ru/88672e0c

15 Cpennsist TMHUSA TPEYrOJIbHUKA BH6H_HOTeKa LIOK
https://m.edso0.ru/88672f38

16 Tpaneuws, e€ cpeaHsist TUHAS BH6H_HOTeKa LOK
’ https://m.edso0.ru/88672358

17 Tpanerus, e€ cpenHss TUHUS BH6H_HOTeKa LOK
https://m.edso0.ru/88673064

18 [TponopumoHanbHBIE OTPE3KH BH6H_HOTeKa LIOK
https://m.edso0.ru/88673794

19 [IponopumoHanbHBIE OTPE3KH BH6H_HOTeKa LIOK
https://m.edso0.ru/88673794

20 LlenTp Macc B TpEYroJIbHUKE BH6H_HOTeKa LOK
https://m.edso0.ru/886738fc

bubnuoreka [JOK
21 Tonobubie TpeyrompimKy https://m.edscﬁ).ru/88673a78

29 Tpu npuszHaKa moaoous bubnunoreka [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673bae

23 Tpu npuszHaKa moaoous bubnunoreka [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673d52

24 Tpu npuznaka nogo6us bubnuoreka [IOK
TPEYroJbHUKOB https://m.edsoo.ru/8867400e

o5 Tpu npuznaka nogo6us

TPEYroJIbHUKOB
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[Tpumenenue moo0us npu

26 pEIICHUN TPAKTHYECKUX 3124 !
97 KonTtposnsHas paboTa o teme 1 bubnuorexa [JOK
"Iloj00HBIE TPEYTOJIbHUKH" https://m.edso0.ru/8867445a
28 CaoiicTBa oA ACH 1 bubnuorexa [JOK
reOMETPUUCCKUX (UTyp https://m.edso0.ru/886745fe
29 Dopmysbl i 0N 1 bubnnorexa [JOK
TPeyroJjbHUKA, MapajieJorpaMma https://m.edso0.ru/88674860
30 Dopmysbl i 0N 1 bubnnorexa [JOK
TPeyroJjbHUKA, MapajieorpaMma https://m.edsoo0.ru/88674a22
31 @opMyItbl I UTOMIAANA 1 bubnuoreka [IOK
TpEyroJibHUKA, apajuiesorpaMma https://m.edso0.ru/88674a22
30 @opMyItbl I UTOMIAANA 1 bubnuoreka [JOK
TpEeyroJibHUKA, apajuiesiorpaMma https://m.edso0.ru/88675288
33 DopmyJIbl I TIIOIIAAN 1 bu6mmoreka [IOK
TpEyroJibHUKA, apajuiesiorpaMma https://m.edso0.ru/8867542c
34 Brruncnenue miomnanaeii CIIoKHBIX 1 bu6mmoreka [IOK
dburyp https://m.edso0.ru/88674e78
35 [Tmomanu puryp Ha KIeT4aTOM 1 bubmuorexa [JOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau mogoOHBIX HUryp 1
37 [Tnomanu mogoOHBIX HUryp 1
38 3ajauM ¢ IPaKTUYECKUM 1 bu6mmoreka [JOK
COJICpKAHUEM https://m.eds00.ru/88675558
39 3afauM ¢ MPaKTUUYECKUM 1 bu6mmoreka [JOK
COJICpKAHUEM https://m.eds00.ru/88675684
o | mmemessmcroumn [ oo 10K
S https://m.edso0.ru/88674f90
a1 KonTposneHas paboTa o teme 1 bubnuoreka [IOK

"[Tnomans"

https://m.eds00.ru/8867579c
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Teopema [Tudaropa u eé

bubmuoreka [JOK

42 NPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e€ bubnuorexa [JOK
PUMECHEHUE https://m.edso0.ru/88675918
44 Teopema [Iudaropa u e€ bubnuorexa [JOK
PUMECHEHUE https://m.edsoo0.ru/88675abc
45 Teopema IIudaropa u e€
IIPUMEHEHNE
16 Teopema IIudaropa u e€
IIPUMEHEHNE
Omnpenenenue
TPUTOHOMETPUUYECKUX (PYHKUIMN
OCTPOTO yTJIa MPsIMOYTOJILHOTO Bubmiorexa [[OK
47| Tpeyroibiika, https://m.eds00.ru/8867532
TPUTOHOMETPUYECKUE
COOTHOIIEHUS B MPSIMOYTOJILHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE bubmuorexa [JOK
TOXJIECTBO https://m.edsoo0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
'I‘<0HTpOJ'ILHa$[ pabota 1o Teme Bubmiorexa LIOK
51 Teopema Hﬂ(baf opa 1 Hadana https://m.edso0.ru/8a1407e8
TPUTOHOMETPUHU
Bnucannble u ieHTpanbHbIe Bubnorexa [IOK
52 YIIIBL, YEOT MERLY KacaTelbHOMH 1 https://m.edsoo.ru/8a1415b2
XopJoi
Briucansble U ieHTpasibHbIE Bubnmorexa [IOK
53 YTJIBI, YTOJI MEX]y KacaTelbHOU 1

XOpJIoHu

https://m.edso0.ru/8a141940
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Bnucannsie n LHCHTPAJIbHBIC

o4 yIJIbl, YIOJl MEX]y KacaTelbHOU U bubmmorexa [IOK
> https://m.edsoo.ru/8a141b34
XOpI0i
55 Vel MeXIy XopAaamMu u
CEKYIINMU
56 VYrisl MeXIy XopaamMu U
CEKYIINMU
BrrcanHble U OITHCAaHHBIE
o7 YETBIPEXYTOJIBHUKH, UX NTPU3HAKU bubmorexa LHOK
. ’ https://m.edsoo.ru/8a140f86
H CBOMCTBA
BrrcanHble U OITHCAaHHBIE
58 YETBIPEXYTOJILHUKH, UX TPU3HAKA bubmorexa [TOK
. ’ https://m.edsoo.ru/8a1416d4
M CBOMCTBA
BrrcanHble U OITHCAaHHBIE
59 YETBIPEXYTOJIbHUKH, UX PU3HAKA bubmmorexa ITOK
9 ’ https://m.edsoo.ru/8a1416d4
1 CBOICTBA
[IpumeHeHre CBOMCTB BIIMCAHHBIX
60 1 OTIHCAHHBIX
YETBIPEXYTOJILHUKOB TIPU
pEIICHUN TEOMETPUUCCKUX 3a1a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX
61 U OIKMCAHHBIX
YETBIPEXYTOJIbHUKOB TIPU
pEIICHUN TEOMETPHUUCCKUX 3a1a4
B3anmHoOe pacroioxeHue a8
62 OprH(HOCTr;ﬁ oOmme o Bubmzorexa LIOK
’ https://m.edsoo.ru/8a1410a8
KacaTeJIbHbIC
63 Kacanune okpyxHocren bubmmorexa [IOK
https://m.edsoo.ru/8a1410a8
64 KonTposneHas paboTa o teme bubnuorexa [IOK

"YTIIBI B OKpY’KHOCTH.

https://m.edso0.ru/8a141c88
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BrnincanHble U onvicaHHbIE
YEThIPEXYTOJbHUKH"

[ToBTOpEHNE OCHOBHBIX NOHATUI

bubmmoreka [{OK

65 1 MCTOJI0B KypcoB U7 1 8 Kn1accos, 1 https://m.edsoo.ru/8al4lddc
000011IeHNE 3HAHUN
H -
66 | uwmeronon ypcon 7n § wraccon, | 1 BuGmitorexa LIOK
yp . ’ https://m.edso0.ru/8al4lefe
00001IeHNE 3HAHUNA
bubmmoreka [{OK
67 Hrorosas koHTposbHAs paboTa 1 https://m.edsoo.ru/8al42368
H -
68 | uweroqon xypeon 7 8 xnaccon, | 1 BuGmiorera [[OK
yp . ’ https://m.edso0.ru/8al420ac
00001IIeHNE 3HAHUNA
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00I111ero 00pa3oBaHus
pe3ynbrara
1 Yucna v BBIYKCICHUS
11 BEITIONIHATE, cOYeTasl YCTHBIE M MHUCBMEHHBIC MPHEMBI, apu(METUICCKIEC
' JENUCTBUS C pallMOHAIIBHBIMUA YUCIIAMHU
Haxonuth 3Ha4YeHUs YUCIIOBBIX BBIPAXKEHUH, MPUMEHSTh Pa3HOOOpa3HbIE
1.2 CrocoObl M MpPHEMBbl BBIYMCICHHS 3HAYEHHH JPOOHBIX BBbIPAXKEHUM,
CoJIepXKaniux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH
[lepexonuThk OT 01HOM (POPMBI 3alMCH YKMCEN K APYyroi (mpeoOpa3oBbIBATh
1.3 JECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC YHCTA
1.5 OKpyrisaTe yncna
BoInmonHATE TPUKUAKY U OLEHKY pe3yjbTaTa BbIUYHCICHHM, OICHKY
1.6 3HAYEHUM YUCJIOBBIX BBIPaKEHUW. BBITTOTHATH ACHCTBUS CO CTEMEHSIMU C
HaTypaJIbHBIMU TIOKa3aTeNIIMU
17 [IpumeHsTh TpU3HAKKM  JEIUMOCTH, pa3lioKEHHE HAa  MHOMKUTENH
' HaTypaJbHBIX YHCEIT
PemaTth mpakTUKO-OPHUEHTUPOBAHHBIE 33/1a4M, CBA3aHHBIE C OTHOILIEHUEM
18 BEJIMYUH, MIPOMOPLUOHATIBHOCTHIO BEJIMYUH, MPOLIEHTaMH,
' UHTEPIPETUPOBATh PE3yabTaThl PELICHUS 3a7ad C YU€TOM OrPAaHUYCHHIH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB
2 AnreOpandeckue BhIpaKEHUS
21 Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSITh
' ee B IIpoliecce OCBOCHUS yueOHOTr0 MaTepuana
29 Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKCHHM MPU 3aJaHHBIX 3HAUCHUSIX
' NePEMEHHBIX
23 BoimonuaTe  mpeoOpa3oBaHHsI  IEJIOTO  BBIPOKEHUS B MHOTOYIEH
' pUBEICHNEM MOJIOOHBIX ClIaraeéMbIX, PACKPBHITHEM CKOOOK
24 BbINONHATE YMHOKE€HHE OJHOWIEHA Ha MHOTOWIEH M MHOTOWJIeHa Ha
' MHOTOYJIEH, IPUMEHSITH (POPMYIIBI KBaapaTa CyMMBI U KBaJpaTa pa3HOCTH
o5 OcymecTBIATh pa3aoKEHUE MHOTOUIEHOB HAa MHOMKUTEIHM C IMOMOUIBIO

BBIHCCEHHS 3a CKOOKH 061].161" O MHOXKHUTCIIA, TPYHNIIUPOBKHU CJIAra€MbIX,




npuUMeHEeHHs (HOPMYIT COKPALICHHOTO YMHOKECHUS

HpI/IMeHSITB Hp606pa3OBaHI/ISI MHOT'OYJICHOB JIAA PCHICHUS Pa3/IMYHBIX 3a1a4

2.6 .
13 MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKU
27 Hcnonp30BaTe CBOMCTBA CTENEHEH C HATYPAJIBHBIMM IIOKA3aTEIAIMM UL
' peoOpa3oBaHUsl BEIPAKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate yMHENHbIE ypaBHEHUS C OJJHOM NEPEMEHHOW, IPUMEHsS IIpaBuia
3.1 nepexosia 0T UCXOJHOIO ypaBHEHHUS K paBHOCHWIbHOMY eMmy. [IpoBepsTh,
SIBJISIETCS JIM YUCIIO KOPHEM yYpaBHEHUS
32 [IpumensTs rpadguueckue METObl NPU PEUICHUH JTUHEHHBIX YPaBHEHUN U
' HUX CUCTEM
33 [TopOupars mpuMepsl map YUCEN, SBISIFOIIMXCS PEIIEHWEM JIMHEHHOTro
' yYpaBHEHUS C ABYMS IEPEMEHHBIMU
Crpouth B KOOPIMHATHOW MJIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHHS C
3.4 IBYMsI TE€pEMEHHBIMM; TMOJIb3YACh TIpadUKOM, MPHUBOJUTH MPUMEPHI
pelIeHns ypaBHEHUs
35 Pematp cuctemsl IByX JMHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU, B
' TOM YHCJIEe TPapUICCKU
CocTaBnaTh W peuarh JUHEWMHOE YpPAaBHEHHE WM CUCTEMY JIMHEUHBIX
3.6 YPaBHEHUHN IO YCJIOBHIO 3aJadd, MHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥ MOJIY4YCHHBIN PE3ybTaT
4 Koopaunatse! 1 rpaduku. OyHKIIIH
N300paxxaTp Ha KOOPIMHATHOW MNpPSAMONH TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpIMHATaM, JIy4d, OTPE3KHM, HWHTEpBajbl, 3alUCBIBATH
YHCIIOBbIE IPOMEXYTKH Ha alreOpandyeckoM si3blKe
4.2 Otmeydats B KOOPAMHATHOM INIOCKOCTH TOYKH 110 33JaHHBIM KOOPAMHATAM
4.3 Crpourts rpaduku nuHeitHbIX QyHKIUNA. CTpouTh rpaduk GyHKINHN y = [X|
OnuceiBaTh C HOMOLIBIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, LIEHY, KOJIHMYECTBO,
CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00beM paboThI
4.5 HaxonuTh 3HaueHne GpyHKIMN IO 3HAYEHHUIO €€ apryMeHTa
ITonumaTh rpaduueckuii cnocod MpeacTaBIeHUs U aHaIu3a HHPOPMaLUH,
4.6 U3BJIEKaThb U UHTEPHPETUPOBATH MHPOPMALUIO M3 TpapHUKOB peabHBIX
IIPOLECCOB U 3aBUCUMOCTEN
5 BeposTHOCTh M cTaTuCTHKA
5.1 YuraTh MHPOpPMALIMIO, MPEJCTABICHHYIO B TaOiMIIaX, HA JuarpamMmax,




MPEJICTaBIATh JAHHBIE B BUAC TAOJHUII, CTPOUTH JUATPAMMEI (CTOJIONKOBBIC
(cronbuaThie) ¥ KPYroOBBIC) IO MACCUBAM 3HAYCHHIN

5.2

OnuceiBaTh W HMHTEPIPETUPOBATH pEaJbHBIC YHCIOBHIE JAHHBIE,
npeCcTaBICHHbIEC B TaONMMIIaX, HA TUarpaMMax, rpaguxax

5.3

Hcnonws3oBarh U1 ONMMCAHUS JTaHHBIX CTATHCTUYECKUE XAPAKTEPUCTHUKU:
cpenHee apupMeTHUECKOe, MeIuaHa, HauOOoJbIllee ¥ HAaUMEHBIIEe
3HAYEHMs, pa3Max

5.4

HNmers mpencraBieHue O CIIy4alHOM HM3MEHYMBOCTH HA IIpUMeEpax IEH,
(¢u3NuecKux  BEJWYUH,  AHTPONOMETPUYECKUX  JAHHBIX,  HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOWYNBOCTH

I'eomerpus

6.1

PacrioznaBath u3yyeHHBIE T€OMETpPUUYECKHE (UTYpPBI, ONpPENENSITh HX
B3aUMHO€  pAacloJIO’K€HHE, M300pakaTb TeoMeTpUuYecKue (QUrypsl,
BBITIOJIHATH YCPTECKU 11O YCIIOBHIO 3a1a4u. I/I3Mepsm> JIMHENHBIE U YIJIOBBIC
BeMMuMHBL. Pemmath 3aaa4i Ha BBIYUCIICHUE JJIMH OTPE3KOB W BCIIMYHH
YTJIOB

6.2

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH INPEAMETOB B
peayIbHON KHU3HU, Pa3MEpPOB MPUPOJIHBIX O00BEKTOB. Paznuuare pasmepbl
9TUX 0OBEKTOB 0 MOPAIKY BETUUNHBI

6.3

CtpouThb yepTeKH K TeOMETPUUECKUM 3a7a4am

6.4

[Tonb3oBaThbcsi MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, MCIIOJIb30BaTh
MPU3HAKU U CBOMCTBAa PaBHOOEIPEHHBIX TPEYrOJbHUKOB IMPH pPELICHUH
3a1au

6.5

[IpoBOIUTH JOTHYECKHE PACCYNKIACHHS C UCTIOIb30BAHUEM T€OMETPUUYECKUX
TeopeM

6.6

Ilonp30BaThCs IIpru3HakaMu paBCHCTBa IMPAMOYI'OJIbBHBIX TPECYIrOJbHUKOB,
CBOMCTBOM MCAUAHBI, HpOBC,HCHHOfI K THUIIOTCHY3€ IPAMOYI'OJBHOI'O
TPEYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3a0a4

6.7

Onpenenars napajyieNbHOCTh MPSAMBIX C IOMOILBIO YIJIOB, KOTOpPBIE
obpa3zyer ¢ HUMH cekymas. OmnpenensiTb HapauIeIbHOCTh MPSAMBIX C
MOMOILIbI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOM JO TOYEK
JpYyrou Mnpsmou

6.8

Pemate 3agaun Ha KaeT4aTOM 6yMare

6.9

HpOBOI[I/ITL BBIYMCIICHHUA W HAaXOAUTb YHCIOBBIC U 6YKBeHHLIe 3HA4YCHUA
YrjIOB B TCOMCTPHUYCCKUX 3a/ja4yaX C HUCIHOJb30BAHUEM CYMMBI YIJIOB
TPEYIrOJIbHUKOB U MHOT'OYT'OJILHHUKOB, CBOICTB YIJI0B, O6pa30BaHHHX npu
IepeccUYCHNn ABYX napaJisiCJIbHBIX MMpAMBIX cexymeﬁ. Pematp
MPaKTUYCCKUC 3a/]a41 Ha HAXOKJACHUC YI'JIOB

6.10

Brnanets moHsTHEM réoMETpUICCKOI0 MECTa TOUYCK. YMmeTh OIPCACIIATH




OUCCeKTpUCY VyIJIa W CEePeAMHHBIM TEPIeHIMKYISApP K OTpe3Ky Kak
r€OMETPUUECKHUE MECTa TOUEK

DopMyIMpOBATH ONPEICICHUS OKPYKHOCTU U Kpyra, XOpAbl U AUameTpa

6.11 OKPYXXHOCTH, II0OJIb30BAaTbCI WX CBOUCTBaMU. YMETh MPUMEHSTH ITH
CBOMCTBA IIPU PELICHUHU 3a/1a4
Bnanets moHsTHEM OMMCAHHOM OKOJIO TPEYroJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh ee 1eHTp. [lonp3oBarbest akramMu O TOM, YTO OMCCEKTPHUCHI
6.12 YIJIOB TPEYroJibHUKA TEPEeCeKAloTcs B OJHOW TOYKE, W O TOM, HYTO
CepeIMHHbIC TTEPIEHIUKYIIAPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B
OJHOM TOUYKE
BitageTs noHsATHEM KacaTeNbHOU K OKPYKHOCTH, ITOJIB30BAaThCS TEOPEMOH O
6.13 MEePIEHIUKYIISIPHOCTA KacaTeJIbHOW M pajuyca, MPOBEJACHHOTO K TOYKE
KacaHus
6.14 [Tonp30BaThcsi  MPOCTEHITUMU ~ TEOMETPUUYECKUMU  HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUIECKUN CMBICIT
6.15 [IpoBOANTE OCHOBHBIE TEOMETPHUECKHUE TTOCTPOCHHUS C TTIOMOIIBIO ITUPKYJIS
' W JIMHEUKH
8 KVIACC
Kon [IpoBepsieMblie TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MpoBEpSIEM 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHuUs
oro
pe3ynbraTta
1 Uucna 1 BBIYUCICHUS
Hcnonb3oBath HauvaibHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
1.1 yyceNn Uil CpaBHEHMs, OKpYIJIEHHS W BBIYMCIEHUH, H300paxarhb
JECTBUTENBHBIC YKCIIa TOYKAaMU Ha KOOPAWHATHON MPsIMON
[IpumeHsaTh TOHATHE apUPMETUYECKOrOo KBAAPATHOTO KOPHS, HAXOIHUTh
19 KBaJIpaTHbIE KOPHH, UCTIONB3YS MPU HEOOXOAUMOCTH KaJbKYISATOP, BHIIOIHATh
' peoOpa3oBaHus BBIPAKEHUH, COJIEPKAIIMX KBAJpaTHbIE KOPHH, HCIOJIB3YS
CBOMCTBA KOPHEU
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCEN C MOMOIIBI0 JECITUYHBIX
' npobeii u creneneit yucna 10
2 AnrebpandecKkue BhIPAKCHHUS
21 [IpuMeHsATh TOHATHE CTENEHH C LedbIM  [OKa3aTeleM, BBIIOJHATh
' npeoOpa3oBaHMsl BEIPAKEHUH, COAEPIKAIIUX CTENIEHH C LIEIbIM MOKa3aTeIeM
29 BhITIONTHATE TOX/IECTBEHHBIE MPe0oOpa30BaHMs PAIIMOHAIBHBIX BBIPAKCHUN Ha

OCHOBC ITPpaBUJI JeNCTBHUI HAaJl MHOTOYJICHAMH U aJ'IFC6paI/I‘-ICCKI/IMI/I IlpO6$IMI/I




2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[TpumensTh npeoOpa30BaHUs BBIPAKEHUH JJIS PEUICHUS pa3IMYHBIX 337134 U3
MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOM IPAKTUKU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pewrates JMHENHBIE, KBaJpaTHBIE ypPaBHEHMS W PalUOHAIbHBIC YpPaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOoaUTH IpPOCTENIIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM
YHClie C IPUMEHEHHEM rpapMuecKuX MpeICTaBlIeHHH (yCTaHaBIUBaTh, UMEET JIN
YPaBHEHUE WJIM CHCTEMA YPAaBHEHMM pELICHUs, €CIM UMEET, TO CKOJIBKO, U
npoyee)

3.3

[lepexonuTe OT ciioBeCHOW (POPMYIHMPOBKU 3aJaud K ee airedpandeckoi
MOJIET C TIOMOIIBIO COCTABJICHUS YpPAaBHEHHS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJladydl TIOJy4EHHBIN
pe3ynbTaT

3.4

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH, PEIIATh
JIMHEMHBIE HEpPaBEHCTBA C OJHOW TNEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaduYecKyr0 HJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWN HEpPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB

OyHKIMU

4.1

[TornMaTh ¥ HCHONB30BaTh (PYHKIIMOHAIBHBIC TOHATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHMSI), OTIPECATh 3HaUeHNE (DYHKIIMH 110 3HAYCHHUIO
apryMeHTa, OTpeIesaTh CBOMCTBA (PyHKIIMH 110 ee Tpaduxy

4.2

CtpouTts rpaduiky JIeMEeHTapHBIX PyHKIUH Buga: Y = X y=x5,y=x3y=|x|,
OIHMCBIBATh CBOWCTBA YUCIOBON (QYHKIIMH IO €€ Tpaduky

BepOHTHOCTB U CTaTHUCTHUKA

5.1

W3Bnekarb u mpeoOpa3oBbBaTh HH(OpMALMIO, TMPEACTABICHHYIO B BHJE
Tabnui, auarpamMm, rpaduKoB, MPEACTABIATh JaHHbIE B BHAC TaOJIHII,
TuarpaMm, rpaduKkoB

5.2

OnuceiBaTh JaHHBIE C TMOMOIIBIO CTAaTUCTUYECKUX IOKa3aTellel: CpeaHHX
3HaYEHUH U Mep pacceuBaHus (pa3Max, AUCIEPCHs U CTaHJAPTHOE OTKIIOHEHHE)

5.3

HaxoauTh 4acTOThI YUCIOBBIX 3HAYCHHUH U YaCTOTHI COOBITHH, B TOM YHUCIIE TIO
pe3ynbTaTaM U3MepeHH 1 HaOI0JeHHI

5.4

Haxoaute BEPOATHOCTHU CHy‘l&fIHLIX COOBITHI B OIIBITAaX, 3HAasd BEPOATHOCTHU
QJICMCHTApPHBIX COGBITHﬁ, B TOM 4YHCJIC B OIbBITaX C PAaBHOBO3MOXHBIMHU
QJICMCHTAapHbIMU COOBITUSIMH

5.5

Hcnonp3oBath rpaduyeckue MOJENU: JEPEBO CIY4aifHOTO HKCIEPUMEHTa,
JMarpaMMel Disiepa, YuciaoBas mpsaMas




5.6

OHCpI/IpOBaTB MOHATUAMU: MHOXKECCTBO, ITIOAMHOKECTBO; BBIIIOJHATE OIICpallun
Haa MHOXCCTBaAMM: 06B€,HI/IH€HI/I€, MepeCcCUYCHUC, OOIIOJIHCHHUEC, NECPCUHUCIIATH
OJICMCHTBI MHOKCCTB, IIPUMCHATH CBOMCTBA MHOKECTB

5.7

Hcnonp3oBatk rpaduieckoe NpeacTaBICHUE MHOYKECTB U CBSI3€H MEXy HUMU
JUI ONMCAHUS IPOLIECCOB U SIBJICHHUI, B TOM YHWCIIE NPU PELICHUM 33734 U3
IPYruX y4eOHBIX MPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3uaBath OCHOBHBIC BH/JIbI YCTBIPEXYI'OJIbHUKOB, ux 3JICMCHTHI,
MM0JIH30BaThCS UX CBOMCTBAMH Ipu pCUHICHNU rCOMCTPUICCKUX 3a1a4d

6.2

[IpumeHsTH CBOICTBA TOUKH NTepeceueHus] MeJMaH TPeyroybHHKa (IIEHTpa Macc)
B pEIIECHUH 3aa4

6.3

BJ'IaI[eTI) IIOHATUEM CpC}lHCfI JIMHUYW TPCYTOJIbHHUKA U TpalCluuu, IPUMEHATH UX
CBOMCTBa MNpHU pELIEHUU TeomMeTpuyeckux 3anad. llomp3oBaThcsi Teopemoit
QPaneca U TEOPEMOM O NPONOPLHOHAIBHBIX OTPE3KaX, MPUMEHATh MX IS
PEIICHHUA MMPAKTUYCCKUX 3a1a4

6.4

[IpumeHsTh MpU3HAKK MOJO0US TPEYrOJbHUKOB B PEIIEHUU M€OMETPHUYECKHUX
3a1a4

6.5

[Tons3oBatbest Teopemoit Iludaropa pns penieHUs TEOMETPUUYECKUX U
MpakTH4eckux 3aaad. CTpOUTh MaTeMaTHYeCKyl0 MOJEIb B IMPaKTHYECKHX
3a/layaX, CaMOCTOSATENIbHO [eNaTh YEpTeK M HAaXOJUTh COOTBETCTBYIOIIKE
JUTAHBI

6.6

Bnagerp moHATHMSIMEM CHHYcCa, KOCHMHyca M TaHI€HCa OCTpOro yria
MPSIMOYTOJIbHOTO  TpeyrojibHuKa. [lonb30BaTbcs STUMU  MOHATHAMH IS
pelIeHUs MPAKTUYECKUX 3a7a4

6.7

Bbraucnare (pa3inyHbIME CIIOCOOAaMU) IUIOIIAh TPEYTrOJbHUKA M TUIOIIAIN
MHOTOYTOJIbHBIX GUryp (MOdb3ysCh, TJAE HEOOXOAMMO, KaJIbKYIATOPOM).
[TpuMeHsTh MOJTydeHHBIC YMEHUS B IPAKTUYCCKUX 3a/1a4ax

6.8

Bnagers mnoHATHSAMH BIHCAHHOTO MU HCHTPAJIBbHOI'O yIjia, HUCIIOJIb30BaATb
TCOPEMbI O BIIMCAHHBIX YIJIAX, yrjlax MCEXKAY XOopAdaMu (CGKYH_[I/IMI/I) Hu yrie
MCKIAY KacaTeJbHOU U XOpI[Oﬁ IIpH PCHICHUU I'COMCTPHUUCCKUX 3ala1

6.9

Bnagers moHsTHEM ONMCAHHOIO YCTBIPCXYT'OJIbHHUKA, HNPUMCHATH CBOMCTBaA
ONHNCAHHOT'O YCTBIPEXYI'OJIbHUKA ITPU PCIICHNUU 3a1aY

6.10

[IpuMeHsATh MONyYyEHHBbIE 3HAHUS Ha IMpPaKTHKE - CTPOUTh MaTeMaTU4yecKHe
MOJIENM JUIs 3a7ad pealbHOM JKU3HM M TPOBOAUTH COOTBETCTBYIOLIHE
BBIUMCIIEHUS! C TMPUMEHEHHEM TNOJ00MS U TPUTOHOMETPUU (TOJIB3YACH, TIE
HE00X0/IMMO, KaIbKYJISATOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
1 Yucna v BBIYKCICHUS

JlpoOu 0OBIKHOBEHHBIE U IECSTUYHBIE, IEPEX0] OT OJHOM (HOPMBI 3aITUCH APOOEit

1.1 K apyroy. IloHsTHe panroHaIbHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPAI0YMBAHUE
palOHaIbHBIX YUCEI

12 Apudmernueckue AEWCTBUS C pallMOHAIBHBIMHM yuciaMu. Pemienue 3amgau u3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpOOHU

13 CreneHbp C HaTypaJbHBIM TIOKa3aTelieM: OIpe/eieHne, Mpeodpa3oBaHue
' BBIPAKEHUI Ha OCHOBE ONPE/ENIEHUS, 3aIIUCh OOJIBIIUX YUCEN

14 [IpouieHThI, 3anMCh NPOIEHTOB B BUAE JIpoOH U poOu B BUAE MPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4 Ha MIPOLICHTHI, PEIICHNE 3a/1a4 U3 PEabHOM MPAKTUKN

15 [IpumeHeHne MPU3HAKOB JIEIMMOCTH, Pa3IO’)KEHUE Ha MHOXKUTEIH HAaTYpaJbHBIX
' YHCET

1.6 PeanbHble 3aBUCUMOCTH, B TOM UHKCIIE MIpsiMasi U 0OpaTHasi MPONOPIMOHATBHOCTH
2 AnreOpandeckue BhIpaKEHUs

21 [lepemeHHbIC, YMCIOBOE 3HAUYEHHE BBIPAKEHUA C TNEepeMeHHOU. JlomycTumeble
' 3HAYCHHS TIEPEMEHHBIX

29 [IpencraBneHue 3aBUCUMOCTH MEXJAy BeIMYMHAMM B BUAE (OPMYIBL.
' Breruucnenus mo ¢popmynam

2.3 IIpeoOpa3oBaHne OyKBEHHBIX BbIPa)KEHUI, TOXKAECTBEHHO PAaBHbIE BBIPAXKEHMSI

2.4 CBoliCTBa CTENEHU C HATYPAIBHBIM I10KA3aTeIEM

o5 Opnowiensl 1 MHorowieHsl. CreneHp MHorowieHa. CiokeHue, BBIYMTAHHE,
' YMHOKE€HUE MHOTOYJIEHOB

26 @opMysbl COKPaLIEHHOIO YMHOXEHMS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JI€HOB Ha MHOKHUTEIIN
3 VYpaBHeHus

31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, MpaBWia NpeoOpa3oBaHUS YypaBHEHMUS,
' PaBHOCHJIBHOCTb YpaBHEHUI

3.2 JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIO KOPHEH JIMHEHHOTO
' YPaBHEHUS, PELICHUE JINHENHBIX YPABHEHUN

33 CocraBieHHe ypaBHEHMI 1O YCIOBHUIO 3aJaud. PelieHue TEKCTOBBIX 3a1ad C

IIOMOIIIBIO YPABHEHUHN




3.4

JIuneiiHOE ypaBHEHUE C JBYMS MIEPEMEHHBIMH U €r0 TpaduK

Cucrema 1ByX JIMHEWHBIX YpaBHEHUH C IByMsl IEpEMEHHBbIMU. PelieHue cucrem

3.5 ypaBHEHHUH CHOCOOOM MOJCTaHOBKU. lIpumepsl pelneHuss TEKCTOBBIX 3a4ad C
IIOMOIIIBIO CUCTEM YPABHEHUI
4 Koopaunats! u rpadpuku. OyHKunu
4.1 Koopannara Touku Ha npsaMoi
42 Uucnossle npomexyrku. PaccrosHue Mmexay IByMsS TOYKAMHM KOOPAMHATHOMU
' psAIMOM
43 [IpsimoyronpHas cucrema koopauHart, ocu Ox u Oy. AGcuucca u opHAaTa TOYKU
' Ha KOOPAMHATHOU TJIOCKOCTH
44 [Ipumepsl rpadgukoB, 3agaHHbIX (opmynamu. UYreHue rpaduKoOB peasbHbBIX
’ 3aBUCUMOCTEN
4.5 [Tonstne pynkuuu. I'paduk pynkmun. CroiicTBa GpyHKIMI
4.6 Jluneitnast pynkuus, ee rpaguk. I'paduk pyHkumuu y = |X|
4.7 I'padmueckoe perieHne TMHEWHBIX YpaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN
5 BeposTHOCTB U cTaTUCTHKA
IIpencraBnenue NaHHBIX B BUAE TaOIMI, JuUarpaMM, rpaukoB. 3anoJHEHUE
51 TaONHI, YTCHUE U TIOCTPOCHHE auarpaMM (CTOJOMKOBBIX (CTOJOYATBIX) U
' KpyroBsix). Utenue rpadukoB peasibHBIX mpolieccoB. M3pneuenne nadpopmanuu
U3 JMarpaMM M TaOJIMLl, UCTIOIb30BaHUE U MHTEPIPETALUS TaHHBIX
OmnucarenpHasi CTAaTUCTUKA: CpelHee apu(MeTHdeckoe, MeauaHa, pa3Max,
5.2 HauOoJiblllee M HaUMEHbIIEee 3HaueHHs Habopa 4MCIOBBIX JAaHHBIX. [Ipumepsr
CIIy4aiiHOM U3MEHYUBOCTH
CrydaifHbIH KCTIEPUMEHT (OTIBIT) U clTydaiiHOe cOObITHE. BEposSTHOCTH M YacToTa.
5.3 Posb ManoBepoOsTHBIX M NPAKTUYECKHU JOCTOBEPHBIX COOBITUH B IPHUPOJE U B
oOmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPHH BEPOSTHOCTEH
I'pad, BepumHa, pebpo. Crenens BepmnHbl. Yncno pedep U cyMMapHas CTEHEHb
54 BepiiuH. [IpencraBnenue o cszHocTH rpada. Llenu u nuxnsl. Ilytu B rpadax.
' O6xox rpada (ditnepoB myth). llpencraBienue o0 opueHTHpOBaHHOM TIpade.
Pemenue 3a1a4 ¢ nomousio rpagon
6 I'eomerpus
HavanbpHele moHsATUA reoMerpuu. Touka, NpsMas, OTpPE3OK, Jiyd. Yroia. Bumasl
6.1 yriaoB. BepTukanbHble M CMeXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U NEpIEHNKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunblie (urypsl. OCHOBHBIE CBOMCTBa 0ceBoil cummeTpuu. IIpumepsi

CUMMCTPUH B OKPYKArOIIEM MHUPC




6.3 OcHOBHBIE IOCTPOEHUS C IOMOILBIO HUPKYJIS U JIuHEHKU. TpeyronbHuk. BeicoTa,
' MeauaHa, OMCCEKTpHCa, MX CBOWCTBA
6.4 PaBHOOepeHHBII ¥ paBHOCTOPOHHHM  TpeyroiibHuUKU.  HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBa M TpU3HAKK PaBHOOEAPEHHOTO TPEyroyibHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiiCTBa M TpPHU3HAKK MapaJUIETbHBIX NpAMbIX. CymMMa YIJIOB TPEYroJIbHUKA.
' BHemHue yriel TpeyroyibHUKA
[IpssmoyronpHblii  TpeyroibHUK.  CBOWCTBO  MenMaHbl  MPSIMOYTOJIBHOTO
6.7 TPEyrojibHUKa, TPOBENEHHOW K  rumoreHy3ze. [Ipw3Hakm  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpMOYTrobHBINA TPeYroiabHUK ¢ YyriioMm B 30°
HepaBeHcTBa B reomMeTpun: HEPaABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOW, TeopemMa o OosblieM yriie W OOJNbIIEl CTOPOHE TPEYTrOJbHUKA.
[NeprieHMKyISIp ¥ HAKITOHHAS
6.9 I'eoMeTpuueckoe MecTo To4YeK. bUccekTprca yriia u cCepeIMHHBIN NEPIEHIUKYISP
' K OTPE3Ky KaK r€OMETPHUYECKHE MECTa TOUEK
6.10 OKpyXHOCTbh M KPYI, XOpJa U TUaMETp, UX CBOMCTBA. B3auMHOE pacnoJiokeHue
' OKpYXHOCTH U npsiMoil. KacaTtenbHast 1 cexyas K OKpy>KHOCTH
6.11 OKpy)XHOCTb, BIHCAaHHas B yroj. BmucaHHas W omnucaHHas OKPYKHOCTU
' TPEYroJIbHUKA
8 KJIACC
Kon [IpoBepsieMbIil 37IEMEHT COJIEPKAHUS
1 Yucna 1 BEIYMCICHUSA
11 KBagpatHblii kopeHb u3 uuncna. [loHsarue o0 uHppanMOHAJIBHOM YHCIE.
' JlecaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEIl
CBoiicTBa apuU(METUYECKUX KBAJpPaTHbIX KOpPHEH M MX HPUMEHEHHE K
1.2 peoOpa30BaHUI0 YHCIOBBIX BBIPAKEHUH W BBIYMCICHUAM. JleWCTBUTEIbHBIE
qucia
1.3 CreneHs ¢ 1eIbIM NOKa3aTesieM U ee cBoiicTBa. CTaHIapTHAas 3alKch Yucia
2 AnreOpandeckue BbIpaXKeHUs
2.1 KBaapaTHblil TpexuiieH, pa3ioKeHUue KBaJIpaTHOTO TPEXWIeHa Ha MHOKUTEIN
2.2 AnreOpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoi Jpoou
2.3 CrnoxeHue, BBIYMTAaHHE, YMHOXKEHHE, JIeIeHUE alnredpandeckux apooeit
24 ParmonanbHble BRIpaXXEHUS U UX TpeoOpa3oBaHue




YpaBHEHHUs U HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (GopMylia KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema

3.1 Buera

3.2 Pemenue ypaBHeHM, CBOIAIINXCSA K JIMHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiinmme qpoOHO-PAIMOHAIBHEIC YPaBHCHUS
I'paduueckas mHTEpHpeTalysi ypaBHEHUH C JIBYyMs IEPEMEHHBIMH H CHCTEM

3.4 JUHEHHBIX YpaBHEHUN C JByMs nepeMeHHbIMHU. [IpuMepsl pemieHus cucrem
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMU

3.5 Pemenne TekcTOBBIX 3a7au aNredpandeckum crnocooom

3.6 UmncnoBble HEPaBEHCTBA U X CBOMCTBA

3.7 HepaBeHcTBO € 0/1HOM NTEpEMEHHOMN

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeiliHble HEpaBEHCTBA C OJJHOW EPEMEHHOM

3.10 |CucreMbl THHEHHBIX HEPABEHCTB C OJHOM MEPEeMEHHOMN

4 OyHKIUA

41 [Tonsarue pynkmuu. O6macTh onpeaeieHus] 1 MHOKECTBO 3HAYCHHUH (YHKITUU.
Crioco0wI 3aganust GyHKITUN

4.2 I'paduk dynkuun. Utenue cBoCTB GyHKIIMH 110 ee Tpaduxy

4.3 [Ipumepsl rpaduKkoB PYHKIHI, OTPaKAIONIUX peaTbHbIC TPOIECCHI

44 OyHKIMM, ONKCHIBAIOLUIUME TMPSAMYI0 M O00paTHYI MPONOPLUOHATIbHBIE
3aBUCHUMOCTH, UX TpaduKu

4.5 ®OyHKIHH Y = X%, Y = X3

46 | Oyaxuuun Y = X,y =X

4.7 I'padmyeckoe penieHre ypaBHEHUI U CUCTEM YpaBHEHUI

5 BeposTHOCTh U cTaTUCTHKA

5.1 [IpencraBneHne AaHHBIX B BUJIE TaOIUL, TUarpaMm, rpadukon

59 MHOX€eCTBO, 37IEMEHT MHOXKECTBA, TOJMHOKeCTBO. Onepauy HaJ MHOKECTBaMU:
oObeTMHEeHNE, TepecedeHune, JIONOJIHEHHE

53 CBoiicTBa omepanuii HaJl MHOXXECTBAMH: NEPEMECTUTENIbHOE, COoYeTaTelIbHOE,
pacrpeeuTeIbHOE, BKIIOYESHUS

54 Hcnonb3oBaHue rpaduueckoro MpeACTaBICHUS MHOXKECTB [UIl OMHCAaHUS

PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, IIpU pCUICHUU 3aaa4.




N3mepenue paccenBaHus JaHHBIX. Jlucnepcuss M CTaHIAPTHOE OTKIOHEHUE

9.5
YHCIO0BBIX HaOOpoB. JlnarpamMmma paccenBaHHs
DneMeHTapHbIe COOBITHS cydaifHOTO ombiTa. Ciydalineie coObITHs. BeposTHoCcTH
56 coObiTuii. OmBITBI ¢  PAaBHOBO3MOXKHBIMH ~ JJIEMEHTAPHBIMH  COOBITHUSIMHU.
' Cnyuaiinpiii  BpIOOp. CBSI3p MEXIY MAJOBEPOSTHBIMU M  NPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSMHU B IIPUPO/JIE, OOILIECTBE U HAYKE
HepeBo. CBoiicTBa AepeBbEB: €IUHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE BUCSYEH
o.7 BEPIIMHBI, CBSI3b MEX/Ly YHCIOM BEPILINH U YKciIoM pedep. [IpaBuio yMHOKEHHUSL.
Pemenue 3anau ¢ nomolusio rpagos
58 [TpoTuBomnonoxubie coObITHS. J{uarpamma Ditnepa. O0beIMHEHNE U TIEpeceueHne
' coObITil. HecoBmecTHbie coObITHS. DOpMyIia CII0KEHHSI BEPOSITHOCTEHN
5.9 VYcnoBHas BeposiTHOCTb. [IpaBuiio ymMHOkeHus. HezaBucrumbie coObITHS
510 [IpencraBienue skcriepuMeHTa B BUJE JiepeBa. PelleHue 3a1ad Ha HaXO0XACHUE
' BEPOSITHOCTEH C MOMOIIBIO IEPEBa CIIy4ailHOT0 SKCIEPUMEHTA, TharpaMm Jiliepa
6 I'eomerpus
6.1 UYersipexyrosbpauku. [Tapannenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpsiMoyroasHUK, poMO, KBaJpaT, UX MPU3HAKA U CBOMCTBA
6.3 Tpanemusi, paBHOOOKass Tpamerys, ee CBOWCTBa W mpu3Haku. [IpsMoyrompHas
) Tpanenus
6.4 Merton ynBoenus Menuanbl. lleHTpanbHas cummerpusa. Teopema daneca u
' TeopeMa O NMPONOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYrojbHUKA U Tpaneuuu. LlenTp Macce TpeyrojabHUKa
6.6 [Tonobue TpeyronbHUKOB, KO3(pduruent mnomodus. I[lpusHaku momA00US
' TpeyroJibHUKOB. [IpuMeHeHue noo0us TpH PEeLICHUN PAaKTUYECKUX 3a1a4
6.7 dopmyisl Ui IUIOIAAM TPEYToJIbHUKA, TapajuierorpaMmma, pomoa 1 Tpanenum
6.8 CaoiicTa miomaaen reomerpuueckux ¢puryp. OTHoLIEHHE TUIOMAAeN 0J00HbBIX
' uryp
6.9 Bbruncnenue miomaneil TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaToM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pernieHun
' MIPaKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TaHI€HC OCTPOTrO YyIjla MpsIMOYIOJBHOTO TPEYrOJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUTrOHOMETpUYECKHE (YHKIUU
yrios B 30°, 45° u 60°
6.12 BrivcaHHbIE M LIEHTpaJIbHBIE YIUIBI, YTOJI MEXY KacaTeIbHOW M XOpPAOW. YTJIbI

MCXKIAY XOpAaMH U CCKYILITUMHA




6.13

Bnoucanneie u onmMcaHHbIC YCTBIPCX YT OJIbHUKHN

6.14

B3aumHoe pacroniokeHue AByX OKpyxHoctel. Kacanme oxpyxnocteit. OOmue
KacaTelIbHBIE K IBYM OKPYXXHOCTSAM




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
e Maremaruka. ['eomerpus :7-9-¢ kiaccel: 0a30BbIi ypoBeHb: yueOnuk/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomies [u ap.]— 15-e uzz., crep.- Mocksa: [Ipocsemienune, 2024.

METOUYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
e Marematuka. ['eomerpus :7-9-e kimaccol: 6a30BbIi ypoBeHb: yueOnuk/ JI.C. AtanacsH,
B.®. byrysos, C.b. Kagomies [u ap.]— 15-e uzz., crep.- Mocksa: [Ipocsemenne, 2024.
e (CamocCTOSITeNIbHbIE U KOHTPOJIbHBIE PA0OTHI
e [loypouHble maHbl K y4eOHUKY
e Meroanyeckue nocoodus

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e DOP. I'eomerpusa , OO0 «AKnacce»
e T'eomerpus (6a30Bbiil ypoBeHb). OO0 «MobumbHOE DIIEKTPOHHOE 00pa30BaHUE)






