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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJUH W3 OCHOBHBIX PAa3/IeNIOB IIKOJHHOW MaTEMAaTHUKH, UMEIOLIUN
CBOEH I1IeJIbI0 00eceunTh W3y4YeHUE CBOWCTB W pa3MepoB (GUryp, UX OTHOIICHHH U
B3aMMHO€ PACHOJIOKEHHE, ONMPAETCS Ha JIOTHYECKYIO, 10Ka3aTeNbHY0 JUHUI0. LIeHHOCTh
U3YyYEHUS TE€OMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHUs 3aKIIOYAETCS B TOM,
4YTO OOYy4YalolMWCAd YYUTCS MPOBOJUTH JOKA3aTENIbHbIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIIOUECHMsSI, JIOKAa3blBaTh WCTUHHBIE YTBEPXKACHUS U  CTPOUTH
KOHTPHPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYXIECHUS «OT MPOTUBHOIOY», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKICHUS.

Brtopoii nienbio u3ydyeHnus TeOMETPUU SBISIETCS UCTIOIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PEIICHUH KaK MAaTEMAaTHYECKHUX, TaK M MPAKTHYECKHUX 3a7ay, BCTPEUYAIOIINXCS B
peanbHOM xKu3HU. OOyUaromUNCS JOJKEH HAYYUTHCS OINPEACIUTh T€OMETPUUYECKYIO
¢burypy, onucaTh CIOBaMU AAHHBIA YEPTEXK WA PUCYHOK, HANTH IUIOIIAIb 3€MEJIbHOTO
y4acTKa, pacCUuTaTb HEOOXOAUMYIO JIJIMHY ONTOBOJOKOHHOrO Kalens win TpeOyemble
pa3Mepbl rapaxka s aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIIbHAS
JUHUAS B W3y4yeHUHU reoMmerpun. lIpum pemeHun 3amady MNpPaKTUYECKOTO XapakTepa
0oOydJaroumiicss y4uTCsl CTPOUTH MaTeMaTHYECKHUE MOJCIHU PpPeaJbHbIX >KU3HEHHBIX
CUTYaIil, MPOBOJUTH BHIYUCIICHUS U OLIEHUBATh a/IECKBATHOCTh MOJYYEHHOI'O Pe3ybTara.

KpaitHe BakHO MOTYEPKUBATH CBSI3U TEOMETPHUU C IPYTUMHU YUEOHBIMU TTPEAMETAMU,
MOTHUBUPOBATh HCMOJB30BATh OMPEACNICHUS TEOMETPUYECKUX GUTYP U TMOHATHUI,
JEMOHCTPUPOBATh MPUMEHEHUE TOJNYYCHHBIX YMEHHM B (DU3UKE W TEXHUKE. DTH CBS3U
HamOoJiee SPKO BHUIHBI B Temax «Bektopsl», «TpuroHomMerpudeckue COOTHOIICHHS,
«Meton koopauHat» U «Teopema ITudaropar.

Y4yeOubii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3felibl
conepxanusi: «l'eomerpuueckue GUTYPHl U UX CBOMCTBaY, «3MepeHne reoMmeTpudecKux
BEJIIMUUHY», «JleKkapTOBbl KOOpIHWHATBI Ha IUIOCKOCTW», «Bektope», «J/IBuxkeHus
mIockocTy, «IIpeodpazoBanus mogo0us».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJen0), B 8 kitacce — 68 "yacoB (2 yaca B HeJIel0), B 9 kiacce — 68 yacos
(2 yaca B HezeIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHATHSA TeOMeTpuM. TouKa, npsmasi, OTPE30K, Jyd. YToJ. Buasl yrios.
BeprtukaibHble U CMeXHBIE yIUIbl. buccekrpuca yria. JlomaHas, MHOTIOYTOJbHHK.
[TapayuienbHOCTH U NIEPIEHIUKYISPHOCTD IIPSMBIX.

CummMmerpuunble Qurypbl. OCHOBHBIE CBOWCTBa OCEBOW cuMMeTpuu. IIpumepsr
CUMMETPHUH B OKPYKAIOLEM MHPE.

OCHOBHBIE NIOCTPOEHUS C MOMOIIBK LIUPKYJA U JIMHEHMKH. TpeyroisbHUK. Bricora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKHU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M TpPHU3HAKKM PABHOOEIPEHHOrO TpeyroiabHukKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiiCTBA M NPU3HAKA MapaJUIEAbHBIX NOpsAMbIX. CyMMa YTIIIOB TpEyroJIbHHKA.
Bremnue yrisl TpeyrojabHuKa.

[IpsAMOYTrOJIBHBIA ~ TPEYIOJIbHUK. CaoiicTBO MEIUaHbl  MPSAMOYI'OJIBHOTO
TPEYTOJbHHKA, INPOBEAEHHOW K runoreHyse. lIpu3Hakm paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHcTBa B TeOMETpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, TeopemMa 0 OoJibllieM yTJiie U O0JbIlel CTOpOHE TpeyroyibHuKa. [leprnenaukysp
Y HaKJIOHHAs.

['eomeTpuueckoe mecTo ToYeK. buccekTprca yrna u cepequHHbBIN NEPIEHIUKYISP K
OTpPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpyI, XOpAa W JHAaMeTp, UX cBoWcTBa. B3amMHOe pacronoxeHue
OKpPY’)KHOCTM W mnpsMon. KacarenpHas © cekymas K OKpPYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroJj. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUVIACC

YeteipéxyronpHuku. [TapamienorpaMm, ero npu3Haku U cBoucTsa. YacTHble ciryyau
napajjielorpaMMoB  (MPSMOYTOJIBHUK, pPOMO, KBaApar), MX TMPU3HAKK U CBOMCTBA.
Tpanenwus, paBHOOOKasi Tpamerusi, €€ CBOMCTBa U Mpu3HaKU. [IpsiMmoyrosibHas Tpanemusi.

Merton yaBoenust meauansl. LlenTpansHas cummerpusa. Teopema Paneca u teopema
0 IPONOPUMOHAIBHBIX OTPE3KaX.

CpenHue JTMHUM TPEyroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue  TpeyrodpHUKOB, Kodhduuument mnogodbus. IlpusHaku  momoOus
TpeyroJabHUKOB. [IpumeHeHne mogooust Mpu perieHnH MPaKTHIECKUX 3a/1ad.



CpoiicTBa Tmiomanel reomerpuyeckux uryp. Dopmynbl IS [DIOMIATU
TpeyrojbHHUKa, apajuieaorpaMmma, pomoa u tpanernuu. OTHOIICHKE IO MOA0OHBIX
buryp.

Boruncnenue mionaieid TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToOl Oymare.

Teopema Iludaropa. [Ipumenenue teopems! [ludaropa npu pemeHnn npakTUYECKUX
3aj1ay.

CuHyC, KOCHHYC, TAHI'€HC OCTPOr'0 yIJIa IPSIMOYTOJILHOTO TPEyrojabHUuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIeCTBO. TpuroHomerpudeckue GyHkuuu yrioB B 30, 45 u 60°.

BrnucaHHble M LEHTPAJIBHBIE YTIIbI, YrOJd MEXAY KAacaTeNIbHOM WU XOpAOM. YTIibl
MEXKJy XOpJAaMu U CEKylIIMMU. BMCaHHbIE U ONHMCAHHBIE YETHIPEXYTOJIbHUKH. B3anmHoe
pacrojoxxXeHue IByx okpyxHocTel. Kacanue okpyxHocTel. OO1ue KacaTeiabHbIe K IBYM
OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanreHc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYJIbI IPUBEACHUS.

Pemienne TtpeyrosbHUKOB. Teopema KOCHHYCOB M Teopema CHUHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NpPOU3BEIEHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYILMX, TeopeMa O KBaJpaTe KacaTeIbHOM.

Bektop, mimMHa (MOIysb) BEKTOpA, COHANpPABICHHBIE BEKTOPbI, MPOTUBOIOJIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALINK HA
BEKTOpamu. Pa3iokeHne BEKTOpa MO JBYM HEKOJUIMHEApPHBIM BeKTOopaM. KoopamHatbl
BeKTOpa. CKaJIpHOE NPOU3BENCHHE BEKTOPOB, NPUMEHEHHUE I HAXOXACHUS JUIMH W
YIJIOB.

JlexkapToBbl KOOpPAMHATBHI HAa IUIOCKOCTH. YPaBHEHUs IPSMOU U OKPYKHOCTU B
KOOpDAMHATaX, IIEPECEUCHUE OKPYKHOCTEH MW NpsAMbIX. MeToI KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOIBHUKHU. [[MHA OKpyXHOCTHU. ['pagycHas u paauaHHas mepa
yIJIa, BBIYMCICHNE JUIMH AYT OKpyKHOCTEH. I1nomans kpyra, cekropa, CerMeHra.

JIBW>KEHUs TUIOCKOCTH W BHYTPEHHUE CUMMETpUM (uryp (dIeMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBLI YYEBHOI'O
KYPCA «(I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBHIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpPOrpaMMbl ydeOHOro kKypca «l'eomeTpusi»
XapaKTEePU3YIOTCA:

1) narpuoTHYecKoe BOCIIMTAHME:

IIPOSIBICHUEM MHTEpECa K IPOLUIOMY M HACTOSIIEMY POCCHHWCKONM MaTEMATHKH,
LICHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUAM POCCUMCKUX MATEMaTHKOB U POCCHMCKOUN
MaTeMaTUYECKOW IIKOJbI, K HMCIOJB30BAHUIO 3THUX JOCTHXKEHUN B APYTrMX HayKax M
NPUKJIAJHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO OOSI3aHHOCTEHN TpaklaHWHA U pealu3alyd €ro IMpas,
MPEICTABICHUEM O MaTEeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYP,
SBJIICHUM, TIPOLIEyp TPaKJAHCKOTO oOmecTBa (HampuMep, BBIOOPHI,  OMPOCHI),
TOTOBHOCTBIO K OOCYKJIEHUIO STUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAHMEM BAXKHOCTH MOPAIBHO-ITHYECKHUX
IIPUHIIUIIOB B AEATEIILHOCTU YYEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTaHOBKOI Ha aKTUBHOE YYaCTUE B PEUIEHUHU NMPAKTUYECKUX 3a/1a4 MATEMATUYECKOM
HaIpaBJIEHHOCTHU, OCO3HAHUEM BA)KHOCTH MAaTEMATUYECKOT0 00pa30BaHUs Ha MPOTKEHUU
BCE OKM3HM JUIA YCHEIIHOW MNpodecCUOHANbHOW JEATEIbHOCTH M pPa3BUTHUEM
HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHIUBUIYATbHON
TPaeKTOpUH OOpa30BaHWA M JKU3HEHHBIX IUJITAHOB C Y4Y€TOM JIMYHBIX HHTEPECOB U
0OI1IECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K IMOLIMOHATILHOMY M 3CTETHUECKOMY BOCIPHUSATHUIO MATEMATUYECKUX
00BEKTOB, 3ajad, pEIICHUN, PACCYXKIEHUN, YMEHHIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHUEHTAlMeEN B JCATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOBI U OOIIECTBA, TOHUMAHUEM
MaTEMaTUYECKON HAayKU KakK c(hepbl 4eTOBEYECKOM JCSITEIBHOCTH, ITANOB €€ pa3BUTHA U
3HAYUMOCTH JUIl PA3BUTUS LMBWIM3ALMKA, OBJAJACHUEM S3bIKOM MATEMAaTHKH U
MaTeMaTUYECKOW KyJIbTypOU KaK CPEICTBOM IMO3HAHUSA MUPA, OBJIAICHUEM MPOCTEUILINMU
HAaBBbIKAMHU HUCCIIEI0BATENILCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaAHUE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTY YU



TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHUSA B MHTEPECAX CBOErO 370POBBA,
BEJICHUS 3]I0pOBOro oOpas3a >KHM3HM (30pOBOE NHTaHUE, COANAHCHUPOBAHHBIM pEXUM
3aHATHI U OTABIXA, pEryJisipHas (pU3MUecKas aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBBIKA
pedexcun, MpU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TaKOI'o Xke MpaBa APYroro 4eaoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTalUWEeld Ha NMPUMEHEHHWE MAaTEMaTUYECKHX 3HAHWM [Jis pelleHHs] 3a1ad B
0o0JacTl COXpPaHHOCTU OKpY)KAroIIeW Cpelbl, MIAaHUPOBAHUS TOCTYNKOB M OLEHKU HUX
BO3MO>KHBIX ITOCJIEICTBUI JIs1 OKPYXKAIOLIEH cpeibl, 0CO3HAaHUEM II100aIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) ajanTanusa K H3MEHSIOIMMCSH YCJIOBHAM COLUATBHON U PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEMCTBHUSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JI€ATEeIIbHOCTh, B TOM 4YHUCJIE YMEHHUE
YUUTBCA Y JAPYTUX JIOACH, MpuoOpeTaTb B COBMECTHOH JEATENbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HaHWI, B TOM 4ucie (POpMYyIHpPOBATH
UJeH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAX W SABJICHHSX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYI CHUTYAlMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS U
nercTBUs, (GOpMyJIMPOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUSA

ba3oBble Jlornueckue aeiicTBUA:

e BBUBJSATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXKIYy TMOHATUSIMH, (HOPMYIUPOBATH
OTIpe/ICICHHS] TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINHU,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, POPMYIHUPOBATH U MPEOOPA30OBLIBATH CYXKICHUS: YTBEPIUTEIIbHbBIC
U OTpUIIaTeIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

e BBISBJISATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IMPOTHUBOPEYHUS B
dakTax, JaHHBIX, HAOMIOJACHUSX W YTBEPXKICHUSX, MpeajaraTb KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

e J€NaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIOUYECHUH 110 aHAJIOTUH;

e pa3bupaTh JO0Ka3aTEeIbCTBA MATEMATHYCCKUX YTBEPXKICHUU (MpsSMbIE U OT
MPOTUBHOI0),  MPOBOJUTH  CAMOCTOSATEIIBHO  HECJOXXHBIE  JOKa3aTeIbCTBA



MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBAaTh apryMEHTAlLMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMPATh CIOCOO pelleHrs yd4eOHOM 3adaud (CpaBHUBATh HECKOJIbKO BapHAaHTOB
pelieHus, BbBIOMpaTh HaubOonee NOAXOMAMMA C  y4ETOM  CaMOCTOSTEIbHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe JeiCTBUS:

UCIIONb30BAaTh  BOIPOCHI KAaK HCCIENOBATENbCKUI WHCTPYMEHT MO3HAHUS,
(¢opMyIMpoBaTh  BOIPOCHI,  (PUKCHUpyIOIIME  NPOTUBOpEUYUE,  MHpodiIeMy,
CaMOCTOSITEJIPHO YCTaHaBIMBaTh HCKOMOE W JaHHOE, (hOpMHUpOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

MPOBOJUTDH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIEIOBAaHUE MO YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTH4YeCKOTrO
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOiA;

CaMOCTOSITENILHO ~ (pOPMYJIUPOBaTh 00OOILEHUST W BBIBOJABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOJEHUS, HCCICNOBaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BBIIBUTATDH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH ~ HEJOCTATOYHOCTh W HM30BITOYHOCTH,  WH(OpPMAIuu, JTaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

BBIOMpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (OpMy TMpEACTaBICHHUS WH(OOPMAIMU W WUIJUTIOCTPUPOBATH pelIaeMble
3aJlayu CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITUSIMH,

OIICHMBATh HAAEKHOCTh WH(MOPMAITUU TI0 KPUTEPHUSM, TPEIITOKCHHBIM YUHTEIIEM
WM COPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXIACHUS B COOTBETCTBUU C YCJIOBHUSIMU H
HeIsIMU OOLIEHUSs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHMS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJy peIIeHUs 3aJauH,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3YJIbTAT;

B XOJ€ OOCYXXIEeHMs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl,
npoOiemMbl, pelraeMol 3aJayd, BbICKA3bIBaTh W€, HAlECJICHHbIE Ha TMOUCK
pelIeHus, CONOCTABIATh CBOM CYXKJIEHUS C CYXICHUSMH JPYTHX YYAaCTHUKOB
nuanora, oOHapy>KHMBaTh pa3M4yMe U CXOJCTBO MO3MUIIMI, B KOPPEKTHOH (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;



e TPEICTaBIATH pE3yJbTaThl PELICHHUs 3aJadyd, 3KCIEPUMEHTa, HWCCIeI0BaHUS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (opMarT BBICTYIUIGHHS C YYETOM 3ajad
NPE3eHTALUU U 0COOCHHOCTEN ayIUTOPHUH;

e TIOHMMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON M MHINBUTYaJIbHOW PabOTHI
IIPU PEIICHUH YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

e TMPUHUMATH I€Jb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOI paboThl, pacmpeneisTh BHIbI padOT, AOTOBapUBATHCS, OOCYXIATh
MPOIIECC B PE3YJIbTAT pabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

e YYacTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXJIeHHS, OOMEH MHEHHSIMHU,
MO3TOBBIE HITYPMBI U APYTHE), BBIMOIHITH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTUMHU YWICHAMU KOMaH/bl, OIICHUBATh KA4eCTBO CBOETO BKJIa/1a
B 00mUil TPOAYKT TO KpUTEPHsM, CHOPMYITUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJECHCTBHUSL.

PerJISlTI/IBHl)Ie YHuBEpPCaAJIbHbIC yqeﬁnble )IBﬁCTBPIﬂ

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, aJTOPUTM pEIICHUA 3aJaud (WM €ro 4acth),
BBIOMPATh CHOCOO pemeHusi ¢ y4€TOM HMMEIOIIUXCS PECypcOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBaTb M KOPPEKTUPOBATh BAPHUAHTHl PELICHUN C
y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

e BIIQJIETh cHOco0aMU CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M pe3yjbTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

e IMpPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IIpHM PEIICHHUH 3a/ayH,
BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yjibTaTa JEATEIbHOCTH IOCTABICHHOW ILENH U
YCJIOBUSIM, OOBSICHATh MPUYMHBI TOCTUKEHUS WM HEJOCTHKEHUSI LIeNTH, HAXOAUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEJAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 kjacce oOy4arONIMIICS MOITYYUT CIEAYIOIINE MPEAMETHBIC
pe3yIbTaThI:

Pacno3sHaBaTh H3y4yeHHbIE T€OMETPUYECKHE (UTYPBI, ONPEIEISITh UX B3aMMHOE
pacnosoxeHue, n300paxkaTb reOMETpUUECKHe (GUTYPBI, BHIIOIHATH YEPTEXKH MO YCIOBHIO
3a1auu. M3MepsATh TUHENHBIE U YIVIOBBIE BEJIMYMHBL. PemaTe 3a1aui Ha BBIYUCIEHUE JJIUH
OTPE3KOB U BEJIUYHH YIJIOB.



Henate rpyOyl0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEIUYUH NPEIAMETOB B pEATbHOU
YKU3HU, PA3MEPOB MPUPOJIHBIX 00BEKTOB. Paznnuars pazMepbl 3TUX 00BEKTOB IO MOPSAKY
BEJIMYHHBI.

CTpouTh 4epTEXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIOJI30BaTh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a1a4.

[IpoBONUTE TOTHUYECKHE PACCYAKIACHHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCA MPU3HAKAMHU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJILHUKOB, CBOMCTBOM
MEIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ IPAMOYTOJbHOTO TPEYrOJbHHKA, B PEUICHUU
F€OMETPHUUECKUX 3aay.

OnpenensTe MapajiieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yeT ¢
HUMU cekymad. Onpenenars MNapayiedbHOCTh TMPAMBIX C TIOMOIIBI0 PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM IO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KieTyaToi Oymare.

[IpoBOANTH BBIUMCICHHUS U HAXOJUTh YUCJIOBbIE U OYKBEHHBIC 3HAUCHHS YIJIOB B
FEOMETPUYECKUX 33Ja4yax C HKCHOJb30BAHHEM CYMMBI VTJIOB TPEYTOJIbHHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUH JABYX MapajlieIbHbIX
MPSIMBIX CEKyIIeH. Pemars mpakTHyecKre 3a1aui Ha HaXO0XKJICHUE YTJIOB.

Bianers moHATHEM reOMEeTPUYECKOr0 MeCTa TOUEK. Y METh ONPEACIIATh OMCCEKTPHUCY
yIJjia ¥ CEpEIMHHBIN NEPIICHANKYJIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

@opMynUpOBaTh OMNPEACICHUS OKPYKHOCTM W Kpyra, XOpIbl M JAuUaMeTpa
OKPY>KHOCTH, TOJb30BaThCS WX CBOWCTBAMHU. YMETh MPUMEHATH 3TH CBOWCTBA NPHU
pEeIIEeHNH 3a/a4.

Brnaners nmoHsITHEM ONMHUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
e€¢ wneHrp. Ilomp3oBarbcsi (akTaMu O TOM, 4YTO OHMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA
MEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, UTO CEPEAMHHBIC MEPIECHANKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA MIEPECEKAIOTCS B OJTHOU TOUKE.

Brnagetp mnoHATHEM KacaTelabHOW K OKPYXHOCTH, IOJIb30BaTbCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCd MOPOCTEHIIMMU TE€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh HUX
IIPAKTUYECKUU CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHHS C TIOMOLIBIKD LHUPKYJIS U
JTIAHEWKH.

K konity obyuenust B 8 kjacce oOydaronuics MOMYYUT CICAYIONIUE MPEIMETHBIC
pe3yJbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHUJIBI YETBHIPEXYTOJIBHUKOB, X 3JIEMEHTBI, MOJb30BATHCS
MX CBOMCTBAMU IPU PEIICHUU F'€OMETPUUECKUX 3a]1a4.

[IpuMeHsATh CBOMCTBA TOUYKH MEPECEUCHUS] MEIUAH TPEyrojbHUKa (LIEHTpa Macc) B
pelleHuu 3a1ay.



Brnanete moHATHEM CpEAHEN JMHUM TPEyTrOJdbHUKA W TpalelUud, NPUMEHITh HX
CBOWCTBA NPHU pELIEHWH TeoMeTpudecKux 3anad. llomb3oBarbes teopemon Paneca u
TEOPEMON O MPONOPLUHUOHAIBHBIX OTPE3KaX, MPUMEHSTh WX JUIsl PELICHHS MPAKTHYECKHX
3ajad.

[TpuMeHsTh IpU3HAKU 0100US TPEYTOJIBHUKOB B PELIEHUH F€OMETPUUECKUX 3a]a4.

[Tonb3oBatbest TeopeMoit [Tudaropa nms pemeHnss TeOMETPUUECKUX U MPAKTHUECKUX
3amay. CTpOUTh MATEMAaTHYECKYI0 MOJIEJb B MPAKTUYECKHX 3a]1a4aX, CaMOCTOSITEIBHO
JIeJ1aTh 4YepTEX U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bnaners NOHATHAMHM CHHYCa, KOCUHYCa M TaHT€HCa OCTPOro yria HpsSMOYTOJIEHOTO
TpEYroJbHUKA. 110J1630BaThCS ITUMHU NOHATHIMU JUUIS PELLICHMS] IPAKTUYECKUX 3a1a4.

Boruucnate  (pa3nuuHbIMU - criocoOaMu) IUIOMIAJb TPEYroJbHUKA W IJIOMIAIU
MHOTOYTOJIbHBIX (GuUryp (mosib3ysich, Tlle HEOOXOAUMO, KalabKyJsaTOpoMm). IIpuMeHsTh
IOJIyYCHHBIC YMEHUS B IPAKTUYECKUX 3aJadax.

BiageTe NMOHATHAMM BIHCAaHHOIO M LEHTPAJIBHOIO YIJia, UCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yIriax MeXay XopJaMu (CEeKyUIMMH) M YyIje MEXAy KacaTellbHOW U
XOpJOM MPH PEIICHNN T€OMETPUUYECKUX 3a/a4.

BrnageTte MOHATMEM OINKMCAHHOTO YETHIPEXYTOJNbHUKA, IPUMEHATh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA [TPU PEILIEHUH 33/1a4.

[IpuMeHSATh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJACIIN
JUISL  3alad  pealibHOW JKU3HU U TPOBOJAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C
OpUMEHEHUEM  MOA0OMS W TPUTOHOMETpUHM  (MONB3YSACh, TlI€  HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kjacce oOydaromuiics MOIYYUT CIEIYIOIIME MPEIMETHbIE
pe3ybTaThI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAXOJUTh C MX IMOMOIIbIO
pa3MyHbIE BJEMEHTHl MPSMOYTOJBHOTO TPEYTOJIbHUKA («pPELIEHUuE MPSIMOYTOJIbHBIX
TPEYyTrOJbHUKOBY»). HaxoauTh (C NOMOIIBIO KaldbKyJsTOpa) JUIMHBI W YIVIBl 7St
HETaOJMYHBIX 3HAYEHUI.

[Tonb3oBaThcs (opmMysiaMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIl  HAXOXXJEHUS  COOTHOLIEHWH  MEXKIYy  TPUTOHOMETPUYECKUMU
BEJTMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUII HAXOXACHUS pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY»), MPUMEHATh UX IPU PEIUIECHUU
reOMETPUYECKUX 3a/1ay.

Bnaners mnonsTusiMu 1npeoOpa3oBaHMsl IMOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOubIX ¢uryp. Ilonp3oBaThecsi cBOWCTBaMU MON00US MPOU3BOJBHBIX (UTYDP, YMEThH
BBIUUCIIATH JUIMHBI U HAXOIUTh YTIbl Y MOA0O0HBIX (uryp. [IpumeHsTh cBOMCTBA MOA00US
B NMPAKTUYECKUX 3a7adaX. YMETh MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYDP B OKPYKAIOIIEM
MUDE.



[Tonb3oBaTbCsd TeOpeMaMu O MPOU3BEAEHUU OTPE3KOB XOpH, O NPOU3BEAECHUU
OTPE3KOB CEKyLIUX, O KBaIpaTe KacaTeIbHOMU.

[Tonb30BaTbcs BEKTOpaMHU, MOHMMATh MX T€OMETPHUUECKHM M (U3MYECKUN CMBICI,
NPUMEHATh UX B PEILICHUU F€OMETPUUECKUX U Pu3nueckux 3aaad. [IpumensTs ckaasipHoe
IIPOU3BEICHUE BEKTOPOB JUJISl HAXOXKICHUS JJIMH U YTIIOB.

[Tonb30BaTbCA METOIOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSATh €r0 B PEUICHUHU
F€OMETPUYECKUX U MPAKTUYECKUX 3a7au.

BiageTs MOHATUSAMH NMPAaBWIBHOIO MHOTOYT'OJIBHHMKA, JJIMHBI OKPY’KHOCTH, IJIMHBI
NYyTH OKPY>KHOCTH M PaJWaHHOM MeEphl YIUVIa, YMETh BBIUHCIATH IUIOIIAJAb Kpyra M €ro
gactell. [[puMeHsATh OJTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aa49ax.

Haxonuth ocu (M1 HEHTPBI) CAMMETPHUH (PUTYP, TPUMEHATH IBHKEHHUSI INIOCKOCTH B
MPOCTENIINX CITyYasix.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJCIIN
JUISL 3aJad  pEaIbHOW JKW3HU U TPOBOJHUTH COOTBETCTBYIOIIHME BBIUYHCIEHUS C
IPUMEHEHUEM NOJI00US U TPUTOHOMETPUYECKUX (PYHKIUH (MOJIb3YACh, TI€ HEOOXOAUMO,
KAJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuectBo yacos
DJIEeKTPOHHBIE
HaumeHoBaHue Ipak €1oco0 oleHKH
Ne (mudposeie) CHHCOK HTOrOBBIX ILIAHHPYEMBIX
pa3aeyioB U TeM Kontpoa | Tnuec HUTOTrOBBIX
n/n Bcero o0pasoBaTejbHbIe Pe3yJbTaToB € YKa3aHUEM ITaNoB
IporpamMmmal b HbIE KHe IIAHHUPYEMbIX
pecypchl uX (popMHUpPOBAHUA
padoThI pato pe3yJbTaToB
ThI
pacrno3HaBaTh U3yYEHHbIE
reoMeTpuyeckue GUrypsl, OrpeaesaTh
UX B3aUMHOE PACIIOJIOKEHHE,
M300paxkaTh Fr€OMETPUIECKHE
CamocrosiTenbHast
(bUTYpHI, BBITOJIHATH YEPTEXKHU 1O
pabora,
N ycloBuIo 3a1aun. 3mMepsaTh
[Ipocreiimue . IpOBEpOYHas
JMHEWHBIC U YTIIOBbIC BETMYNHBI.
TreOMETPHUYCCKUE pabora,
Pemarts 3a1aun Ha BBIYMCIICHUE ATTUH .
burypsl 1 ux bubmmoreka [JOK MaTeMaTUYeCKUI
1 . 14 OTPE3KOB U BEJIMYUH YIJIOB
cBoiictBa. M3mepenue https://m.edsoo.ru/7f415e2e JOUKTaHT,
IPOBOJUTH MPUKHJIKY U OLIEHKY
reOMETPHUECKUX o TEPMUHOJIOTHUYECK
JMHEWHBIX U YTIIOBBIX BETMYNH .
BEJIMYNH . Wi JIUKTAHT,
IIPEMETOB B peasibHON )KU3HH, .
3a4eT, YCTHBIN
pa3MepoB MPUPOAHBIX OOBEKTOB orBeT
pas3InyaTh pa3Mepbl 3TUX 00BEKTOB O
MOPSAKY BETTMYMHBI
CTPOUTH YEPTEXKH K F€OMETPUUECKUM
3a/1a4am
M0JIb30BaThCs MPU3HAKaMH PaBEeHCTBA KonTtponbHas
TPEYroJbHUKOB, UCIIOIb30BaTh pabora,
MPU3HAKH U CBOHCTBA CaMOCTOSITETIbHAs
aBHOOEPEHHBIX TPEYTOJIbHUKOB MPU abota
2 TpeyroapHUKH 22 1 bubmiorexa HOK P b emeHni zal;:[aq P I (I))Be 0‘{;-13.}1
pey https://m.edsoo.ru/7f415e2e p POBEp
MIPOBOJUTDH JIOTUYECKUE PACCYKIACHUS pabora,
C UCIIOJIb30BaHUEM T€OMETPUUYECKUX | MaTeMaTHYeCKUi
TeopeM JMKTAHT,
M10JIb30BAThCS PU3HAKAMH PAaBEHCTBA | TEPMHUHOJIOTUYECK



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

Wi TUKTAHT,

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEJIMAHbI, MPOBEIEHHOM K

3a4eT, YCTHBIN

TUIIOTEHY3€ MPSIMOYTOJIBHOTO OTBET
TPEYroJbHHUKA, B PELICHUH
T€OMETPUYECKUX 3a]1a4
OINPEACIIATh NapaUIEIbHOCTD MIPSIMBIX
C TIOMOUIBIO YTJIOB, KOTOPbIE 00pa3yeT
¢ HUMHU cekymas. OnpenensaTh
[apaJUIEIbHOCTD IPSIMBIX C IIOMOLIBIO
paBeHCTBA PACCTOSHUN OT TOUEK
OJIHOM ITPSIMOM 0 TOYEK APyTron
IpsIMON
P . Kontponbnas
pelaTth 3aa4u Ha KJIeTyaTo Oymare AGoTa
IIPOBOAMTDH BHIYMCIIEHUS U HAXOIUTh P ’
CaMOCTOATEIIbHAS
YHCIJIOBBIE U OYKBEHHbIE 3HAUCHUS AGoTa
YTJI0OB B FTEOMETPUYECKHX 3aJa4ax C P ’
IIPOBEPOYHAs
[TapatenpHbIE UCIIOJIb30BAHUEM CYMMBI YIJIOB
psIMbIE, CyMMa YIJIOB 14 brGmotexa HOK TPEYrOJbHUKOB U MHOI'OYTOJIBHUKOB padora,
p &y y https:/m.edsoo.ru/7f415e2e | "L Y > | MaTeMaTU4YEeCKHUU
TPEYTOJIbHUKA CBOICTB yIJI0B, 00pa30BaHHbIX IIPU
JTUKTaHT,
[IEPECCUCHNH IBYX IapaAIICIIbHBIX
. TEPMHUHOJIOTUYECK
IPSAMBIX CeKylen. Pemare o
U IUKTAHT,
IIPAKTUYECKUE 3aa4X Ha HAXOXKIECHUE .
3a4eT, YCTHBIN
YIJIOB, BIAJETh IOHITUEM
OTBET
«T€OMETPUYECKOE MECTO TOUEK)
(manee - 'MT). Onpenensite
OMCCEKTPUCY yTia U CepeIMHHBIN
MEepIEHIUKYJIAP K oTpe3Ky kak [MT.
ITons3oBarbes nouaruem I'MT npu
JIOKa3aTeJIbCTBE T€OMETPUIECKUX
YTBEPKACHUM U IIPU PELLICHUU 3314
OKDYIKHOCTE 1 KOVT (dhopMynHupoBaTh ONpeIeIeHUS KontponbHas
24 26 bub6nuorexa [IOK OKpYKHOCTHU U KpyTa, XOpAbI U pa0ora,
I'eomerpuueckue 14
https://m.edsoo.ru/7f415¢e2e JaMeTpa OKPYKHOCTH, YBEPEHHO CaMOCTOATENbHAS
BJIAJICTh UX CBOMCTBAMU. Y METh pa0ora,

MOCTPOEHUS



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

JIOKa3bIBaTh U IIPUMEHATH 3TH
CBOICTBA IIPH PELICHUH 33]a4
BJIAJICTh ITIOHATUEM OIIMCAHHOU OKOJIO
TPEYTroJIbHUKA OKPY>KHOCTH, YMETb
HaxoJIUThb €€ LEeHTp. Jloka3pIBaTh U
UCIOJIb30BaTh (PaKThl O TOM, YTO
OUCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA
IIEPECEKAIOTCS B OJHOU TOUYKE, U O
TOM, 4TO CEPEIUHHbIC
NEPIIEHUKYJIAPBI K CTOPOHAM
TpEyroJIbHUKa MEPECEKAIOTCS B OAHOMN
TOUKE
BJIAJICTh IIOHATHEM KacaTEIbHOM K
OKPYHOCTH, I10JIb30BaThCSI TEOPEMOI
0 MEPIECHINKYJIIPHOCTH KacaTeIbHOU
U paguyca, IpOBEAEHHOIO K TOUKE
KacaHus. Jloka3pIBaTh PABEHCTBO
OTPE3KOB KacaTeJIbHbIX K
OKPY>KHOCTH, IIPOBEIEHHBIX U3 OJTHON
TOYKH, ¥ IPUMEHSATH 3TO B PEIICHUHN
T€OMETPUYECKUX 3a]1a4
JIOKa3bIBaTh U IPUMEHSTh
[IPOCTEUIIINE TEOMETPUYECKUE
HEPaBEHCTBA, IOHUMATh UX
IIPAKTUYECKUHA CMBICI
IIPOBOJIUTH OCHOBHBIE
F€OMETPUYECKHE ITIOCTPOCHHUS C
ITOMOIIBIO IUPKYJISI U IMHEHKHU

MIpOBEpOYHAs
pabora,
MaTeMaTUYeCKHit
JTUKTaHT,
TEPMHUHOJIOTUYECK
Wil TUKTAHT,
3a4eT, YCTHBIN
OTBET

5 IToBTOpEHME,
000011IeHNe 3HAHUH

but6mmorexa [JOK
https://m.edsoo.ru/7f415e2e

KontponbHas
pabota

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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8 KUIIACC

KoaudecTBo 4acoB

DJIEeKTPOHHbIE
N HanmenoBanue Mpak P CII0CO0 OIIEHKH
0 e —— Kontoon | tuaec (uudposrbie) CIMCOK HTOTOBBIX IUIAHHPYEMBbIX HTOrOBLIX
n/n Bcero P o0pa3oBare/bHbIC pe3yJIbTAaTOB ¢ YKa3aHUEM ITaNoB
NPOrpaMmblI b HbIE KHe IUIAHUPYeMBbIX
pecypcol UX (popMHUpOBAHUA
padoThI pato pe3yabTaToB
ThI
Konrtposnbnas
pacrno3HaBaTh OCHOBHBIE BU/IbI pabora,
YETHIPEXYTOJILHUKOB, UX DJIEMEHTHI, CaMOCTOSITENIbHAs
MOJIb30BATHCS UX CBOMCTBAMU MpHU pabora,
Bu6morexa LIOK peLIEHNH T€OMETPUUYECKUX 3aa4. IPOBEpPOYHAst
1 YeThIpEXyroJIbHUKU 12 1 Paznuuath npu3Haky U CBOMCTBA pabora,
https://m.edsoo.ru/7f417¢18 .
napasuiesorpaMma, pomoa u MaTeMaTU4eCKui
MPSIMOYTOJIbHUKA, IOKA3bIBaTh UX U JTVKTaHT,
YBEPEHHO MPUMEHSTH TIPU PEIICHUN TEPMHUHOJIOTHYEC-
TeOMETPUUYECKUX 3a/1a4 KW TUKTAHT, 3a4€T,
YCTHBIW OTBET
HCII0JIb30BaTh CBOWCTBA TOYKU
NepeceyeHmsi MeJIaH TPeyroJibHUKa
(meHTpa mMacc) B peleHu  3aaa4
. KoHnTponbHas
BIIAJICTh TIOHATHEM CPEIHEN TUHUU aGota
TpPEeyroJbHUKA U TPaTeIuH, P ’
< CaMOCTOATENbHAS
MPUMEHSTh UX CBOWCTBA IIPH
Teopema daneca u pabora,
PELICHUN T€OMETPUYECKUX 3a/1a4.
TeopeMa o MIpOBEpOYHAs
) 15 1 bubnmnoreka [JOK Hcnonb3oBars Teopemy Daneca u 6
HPOTIOPIHOHATHHIX https://m.edsoo.ru/7f417¢18 TEO pabota,
//m. . peEMY O NPONOPLHOHAIBHBIX .
OTpe3Kax, NoJOOHbIE MaTeMaTHYECKUN
OTpe3Kax, MPUMEHSTh UX IS
TPEYTOJIBHUKH JTUKTaHT,
pelIeHUs TPAKTUYECKHX 3a71a4
TEPMUHOJIOTHYEC-

pacro3HaBaTh HEHTPAIBHO-
CUMMETpUYHBIE (PUTYPBI U
HCIIOb30BATh UX CBOMCTBA IPU
peLIeHuy 3a1a4
BJI3/IETh MOHITUSIMU MOA00MS

KWl TUKTAHT, 3a49€T,
YCTHBIM OTBET



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

TPEYTOJILHUKOB, KOA(pPHUIIHEHTA
1o100Ms1, COOTBETCTBEHHBIX
AJIEMEHTOB MOA0OHBIX
TPEyTroJILHUKOB. IMeTh
MpeCTaBIeHUE O TpeoOpa3oBaHUN
moA00us U 0 MOJIOOHBIX (PUTYypax.
[Tonp30BaTbcs MpU3HAKAMU TTOAOOHS
TPEYTOJILHUKOB IPHU PEIICHUH
reoMeTpuyecKux 3aaad. Jloka3piBaTh
Y IPUMEHSTH OTHOLICHHUS
MPOMTOPIIMOHAIEHOCTH B
IPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX.
[IpumensITh MOA00HE B MPAKTUICCKUX
3ajauax

BBIBOJUTH U UCIIOJIb30BATh

npocteimue GopMyIIbl A7 TIOIIA TN KonTponbHas
TPEYroJIbHUKA, TTapajiesorpaMmma, pabora,
[Inomans. pomba 1 Tpanenuu. Berauciars CaMOCTOSITEIIbHAS
Haxoxnenue (pa3nuuHBIMU crIOCOOAMU) TUTOIIAH pabora,
IJIOIIAIeH TPEYrojbHUKA U IIOIIAIHN MIPOBEPOYHAS
TPEYTOIbHUKOB H 14 bubmorexa HOK MHorop F}(;J'II)HI)IX ¢uryp (mosp3ysichb P a61:())Ta
pey https://m.edsoo.ru/7f417¢18 y YP YACD, P >,
MHOT'OYTOJIbHBIX r7ie He00X0UMO, KaTbKYJISITOPOM). MaTeMaTHYeCKHI
¢buryp. [Tnomaan 3HaTH OTHOIIEHHE IUIOMIAIEN JTUKTAaHT,
Mo00HBIX QUryp MOI0OHBIX (PUTYp U PUMEHSTH TPU TEPMUHOJIOTHYEC-
petennu 3aaad. [IlpumensaTsh KW JUKTAHT, 3a49€T,
MOJIyYEHHbIE YMEHHUS B IPAKTUUECKUX YCTHBIN OTBET
3ajJiauax
moJib3oBaThes Teopemoii [udaropa Konrtponbhas
JUTSL pEIIEHUsI TEOMETPUUYECKHUX U pabora,
Teopema [Tudaropa u BuGmiorexa LIOK npakTuyeckux 3aaad. CTpouTh CaMOCTOSITEIIbHAS
HayJana 10 MaTeMaTHYECKYI0 MOJIC]Ib B aborta
https://m.edsoo.ru/7f417¢18 y & P ’
TPUTOHOMETPHU MPAKTUYSCKUX 3a7adax MIPOBEPOYHAs
9
CaMOCTOSTEIILHO TTPOBOIUTh YEPTEK U pabora,
HaxXO0JIUTh COOTBETCTBYIOLINE JJIMHBI MaTeMaTHYCCKHI



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

JIUKTaHT,
TEPMUHOJIOTHYEC-
KW TUKTAHT, 3a4eT,
YCTHBIA OTBET

Konrtposnbnas
pabora,
VYTIi1bl B OKPY>KHOCTH. BJIQJICTh TOHSATHUEM BIIMCAHHOTO U CaMOCTOATENbHAS
Bnucanueie u LEHTPAIBHOIO YIJIa, YIJIa MEXIY pabora,
ONUCaHHbIE KacaTeJIbHOW U XOpA0i, OITMCAaHHOU U MIpOBEpOYHAs
5 YEThIPEXYTOJIbHUKU. 13 bubmmorexa HOK BIIMCAHHOU Iz)pr’)KHOCTI/I ppa6r())Ta
https://m.edsoo.ru/7f417¢18 . ’ .
Kacarenbnbie k TPEYTOJIbHUKA U YETHIPEXYTOJIbHHKA, MaTeMaTU4eCKui
okpyxxHocTu. Kacanue IPUMEHSTh UX CBOICTBA IPU JIUKTaHT,
OKpY>KHOCTEH pelIeHu  3a1a4 TEPMHUHOJIOTHYEC-
KU IUKTaHT, 3a4€T,
YCTHBIA OTBET
6 [ToBTOpEHueE, 4 bubnuorexa [JOK Konrtponbnas
000011IeHNE 3HAHUI https://m.edsoo.ru/7f417¢18 paborta.
OBIIEE KOJIMYECTBO 68
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9 KUIIACC

KoaudecTBo 4acoB

DJIEeKTPOHHbIE
HanmMmenoBanue Mpak CII0CO0 OIEHKH
No (ma¢pposbie) CHHCOK HTOTOBBIX MJIAHHPYEMbIX
pa3icjioB 1 TEM Koutpoa | Tnuec MTOrOBbIX
n/n Bcero o0pa3oBare/bHbIC pe3yJIbTAaTOB ¢ YKa3aHUEM ITaNoB
NPOrpamMMbl b Hble KHe IUVIAHUPYEMbIX
pecypcol uX (popMHUpOBAHUA
padoThI pato pe3yJibTaToB
ThI
3HATh TPUTOHOMETPUYECKUE (PYHKIUU
OCTPBIX YIJIOB, YMETh HAXOJUTh C UX
HOMOIIbIO PA3JINYHbIE JIEMEHTBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«perieHue NpsMOYyTroJbHbIX
TpeyroJbHUKOBY). Haxoauts (c
MIOMOUIBIO KaJbKYJIATOPA) AJIUHBI U
YTIIBI [T HETAOJMMYHBIX 3HAUCHU N
10JIb30BaThCs (hOpMyIaMu
(popmy Kontponbnas
MPUBEJEHUS U OCHOBHBIM aGoTa
TPUTOHOMETPUUECKUM TOKIECTBOM p ’
. CaMOCTOSITENIbHAs
JUIsl HAXOKIEHHSI COOTHOILIEHU I
Tpuronomerpus. paborta, mpoBepovHas
MEX/1y TPUTOHOMETPUIECKUMU
TeopeMbl KOCHHYCOB U bubmuotexa [JOK pabora,
1 16 1 BEJINYMHAMU .
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c MaTEMaTHYECKUU
JIOKa3bIBaTh TEOPEMY CUHYCOB U
TPEYroJbHUKOB JTUKTAHT,

TEOpEMY KOCHHYCOB, IPUMEHATh UX
JUTSL HAXOKICHUS pa3INYHbIX
2JIEMEHTOB TPEYTOJIbHUKA («PELICHHE
TPEYrOJIbHUKOBY ), IPU PELLICHUN
reoMeTpUYECKUX 3a1ad. [IpumensaTs
MOJTy4Y€HHbIE 3HAHUS [P PEIICHUN
IIPAKTUYECKUX 3a7a4
MIPUMEHSITh TPUTOHOMETPHIO B
3aJja4ax Ha HaxOXKICHHE IIJIOLAIH,
BBIBOJIUTH U BIIAJIETh
TPUTOHOMETPUYECKUMHU (hOopMyTaMu
JUTSI TIJIOIAAM TPEYTOJIbHHKA,

TEPMUHOJIOTUYEC-KUU
JUKTAHT, 3a4€T,
YCTHBII OTBET



https://m.edsoo.ru/7f41a12c

napajuiesiorpaMma, poMoa, TpamneruH,
BBIBOJMTH U PUMEHSATH (POpMYITy
I'epona u hopmyny st TIIOMAAN
BBIITYKJIOTO YETHIPEXYTOJIbHHUKA

KoHntposbHas
MCIIOJIb30BATh TEOPEMBI O BIIMCAHHBIX aGoTa
yriax, yriiax Mexay XopaaMu P ’
CaMOCTOATENbHAS
IIpeoOpazoBanue (CeKyImMMu) U yIIIe MKy
. N pabota, npoBepoyHas
no1o0wms. KacaTeJIbHOW U XOPJ0i NP PEIICHUH
MeTtpuueckue 10 bubnnorexa LIOK reoMeTpUYeCKHX 3ajad. J{oka3piBaTh pabora,
p https://m.edsoo.ru/7f41al2c P ) MaTeMaTUYeCKHUIl
COOTHOIIICHUS B U TIPUMEHSATH TEOPEMBI O JE—
OKPYKHOCTHU MPOU3BEIEHUU OTPE3KOB XOPI, O ’ .
TEPMHUHOJIOTHYEC-KUH
MPOU3BEJICHUU OTPE3KOB CEKYIIUX, O
2 JTUKTAHT, 3a4€T,
KBaJlpaTe KacaTeabHOU .
YCTHBIN OTBET
BJIAJICTh TIOHSTHEM BEKTOpa. ¥ METh
KonTponbhas
CKJIa/IbIBATh U BBIYUTATH BEKTOPHI, aGoTa
YMHOaTh Ha YUCIIO0, BIIAJIETh P ’
CaMOCTOSITeNIbHAs
IpaBUJIaMU TPEYTOJbHUKA U
pabora, mpoBepoYHas
napasienorpamma. Bragets
BekTtophl 12 Bubmaorexa HOK OpaKTUYECKUMHU UHTEpOPETAUIMU pabora,
p https://m.edsoo.ru/7f41al2c p prip MaTeMaTUYECKUI
BEKTOPOB. YBEPEHHO MOJIb30BAThCS HKTAHT
KOOpJMHATaMH BekTopa. Bianers ’ .
TEPMUHOJIOTHYEC-KUN
CJIO’)KEHUEM U BBIYUTAHUEM BEKTOPOB,
JUKTAHT, 3a4€T,
YMHO>KEHHEM BEKTOpa Ha YUCJIO B .
YCTHBIN OTBET
KOOPJIMHATAX
BJIAJIETh OHATHEM KOOPJAUHAT Ha Kontponbnas
IJIOCKOCTH, paboTaTh C ypaBHEHUEM pabora,
NpsIMOM Ha TI0CKoCcTU. BraneTs CaMOCTOATENbHAS
JlexapToBbI Bu6miorexa [IOK MOHATUSIMH yTiI0BOro Koddunrenta | pabora, mpoBepoyHas
HOIMOTEK
KOOP/JAMHATHI Ha 9 1 cBOOOHOTO WiieHa, TOHUMATh UX abora
pA https://m.edsoo.ru/7f41al2c A N p > .
TIJIOCKOCTH TEOMETPUUYECKHI CMBICT U CBSI3h MaTeMaTUYeCKHUil
YIJI0BOro Kod(UIMEeHTa ¢ JUKTaHT,

BO3pacTaHWeM U yObIBaHHEM
JTUHEHHON GYHKIMH. YMETh peliaTh

TEPMHHOJIOTUYEC-KUI
JIMKTaHT, 3a4€T,



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

METO/IOM KOOPJAMHAT 3aJauu,
CBSI3aHHBIE C MMAPAUICIBHOCTHIO U

YCTHBIN OTBET,
penieHue NpaKkTUKo-

NEPIEHIUKYISIPHOCTBIO MPSMBIX, OpPUEHTUPOBAHHBIX
IIEPECEYCHUEM IIPSIMBIX, 3a1a4
HAXO0XJICHUEM TOUYEK IIepeCceUCHUs]
BJIA/ICTh NOHATUSMHU NIPAaBUIBHOIO CamocTrosTenbHas
MHOT'OYT'OJIbHUKA, JJIMHBI pabota, mpoBepoyHast
OKPYXKHOCTH, IJIUHBI JYyTH abota
[IpaBunbHBIE 197 > A oy P S
OKPYXHOCTHU M paJMaHHON MEpBI MaTeMaTUYECKUI
MHOTOYTOIILHHKH. IJ1a, BBIYUCIIATH IJIOIAAb Kpyra u JUKTaHT
JInuHa OKpy»KHOCTHU U bubmuorexa [JOK yIIia, Bhrs 24 ’ o
5 8 ero yacrteil. [loHnmars cMbIC UMciia | TEPMUHOJIOTUYECKHAN
Iouaab Kpyra. https://m.edsoo.ru/7f41al2c
K. [IpuMeHATh NOTyUYEHHBIE YMEHUS JUKTAHT, 3a4€eT,
Brruucnenue =
. IIPU pELICHUN TPAKTUYECKUX 3ajau. YCTHBIN OTBET,
ionanen
3HaTh UCTOPUYECKUE CBEJICHHS 00 pelieHue IpaKkTUKo-
U3MEPEHUH JUTUHBI OKPY>KHOCTH U OpPUEHTHUPOBAHHBIX
IUIOLIAIU Kpyra 3aja4
CamocTosTenbHas
paborta, npoBepoYHas
UMETh NPEJCTABICHUE O aGoTa
npeoOpa3oBaHUU MIOCKOCTH, O P S
MaTeMaTUYECKUI
JnBrKeHUsX. Haxoauts ocH, eHTpbI
JUKTaHT,
bubnnorexka HOK CUMMETPUHU (HUTYp, LIEHTPbI .
6 | JIBMXEeHMS INIOCKOCTH 6 TEPMHHOJIOTMYECKHUI
https://m.edsoo.ru/7f41al2c [MOBOPOTA, HAXOAUTH KOMITIO3ULINU
. M JTUKTaHT, 3a4eT,
IPOCTEUIINX MPEoOpa3OBaHUM. .
YCTHBIN OTBET,
[TpuMeHsTh IBUKEHUS TIIOCKOCTH
pelieHne IpaKkTUKO-
IIPY PELICHNN T€OMETPUYECKUX 3a/1a4
OPUEHTHUPOBAHHBIX
3aja4
IToBTOpEHME,
00o01IeHne bubmmoreka [IOK
7 Hl ’ 7 1 KonrtponsHas pabora
CHCTEMAaTU3aLHL https://m.edsoo.ru/7f41al2¢c
3HAHWUMI
OBIIEE KOJIMYECTBO 63
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kounrpoabusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThbI
pecypcsl
1 [Ipocreiine reomeTpuyeckue 1 bubmmoreka [JOK
OOBEKTHI https://m.edso00.ru/8866b724
bu6mmoteka [JOK
2 MHOroyrojpHUK, JIOMaHas 1 1
https://m.edso0o.ru/8866cbba
bubnunoreka LIOK
3 CMexHbIEe U BEPTUKAJIBHBIC YIIbI 1
https://m.edsoo.ru/8866¢5c0
4 CMexHbIE U BEPTUKAIBbHBIE YIJIbI 1 bubmmorexa [IOK
P y https://m.edsoo.ru/8866c7be
5 CMexHbIEe U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIEe U BEPTUKAJIBHBIE YTIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIICHUE OTPE3KOB U 1
YIJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1 bubnrorexa LHOK
’ P https://m.edsoo.ru/8866c3ea
yTJIOB
1 W3mepenue MTMHERHBIX U YTIIOBBIX |
BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U



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

yIJIOB

N3Mepenne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPEZKOB U
YIJIOB
[lepumerp u maomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[lepumerp u miaomags Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTrOJIbHUKAX BuGmiorexa LIOK
15 Y TIEPBUYHBIE [TPE/ICTABICHUS O
https://m.edso00.ru/8866ce80
paBHBIX (Urypax
16 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TpEyroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYTOJILHUKOB https://m.edsoo0.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bu6muoreka [JOK
TPEYTOJILHUKOB https://m.edso0.ru/8866e88e
) IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
23 IIpu3Haku paBeHCTBa



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

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBOIiCTBO MeIHaHbI

24 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, bubamorexa LOK
. . https://m.edsoo.ru/8866e€9¢ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
IIPOBEEHHON K THIIOTEHY3€
26 PaBHoGenpeHHbIC U bubmmoreka [JOK
PaBHOCTOPOHHUE TPEYTOIBHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
)3 [Ipu3Haku u cBoicTBa bubnnorexa [JOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bu6mmoteka [JOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.edso00.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomMetrpuu
33 HepasenctBa B reometrpuu
14 IIpssMOyTONBHBIN TPEYTOJIBHUK C bubmuoteka [IOK
yriom B 30° https://m.eds00.ru/8866eb22
35 IIpsAMOYTONIBHBIN TPEYTOJIBHUK C
yraom B 30°
36 KonTponbhas pabota no teme bubnuorexa [IOK
"TpeyroiabHuKu" https://m.edsoo.ru/8866ecbe
37 [TapannenpHble psMbIE, UX bubmuoteka [IOK

CBOMCTBA

https://m.edso00.ru/8866ef64



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
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38

[Iareiit nocrynar EBkinna

39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKyIIeH

bub6nmoreka [IOK
https://m.edsoo0.ru/88661086

40

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MPH TTEPECEUCHUN
NapajuIeIbHBIX MPSMBIX CEKYyIIeH

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
00pa3oBaHHBIE MIPH TTEPECEUCHUN
MapaJuIeIbHBIX NPSMBIX CEKYIIEeH

42

Haxkpecrt nexaniue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapaJuIeIbHBIX NPSMBIX CEKYIEeH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
MapajuIeIbHbIX NPSMBIX CEKYIEeH

bubnunorexa LIOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak napayeabHOCTH MPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJTHOW MPSIMOM 10 BTOPOH



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

IpsAMON

[Ipu3Hak napayienbHOCTH NPSMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

45 TOYEK OJIHOU MPAMOM 10 BTOPOH
psiMoi
46 CyMmMa yriioB TpeyrojibHUKa bubamorexa LOK
https://m.edsoo.ru/88661630
47 CyMmMa yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edso0o.ru/8866{8ba
48 Bremnue yrisl TpeyrojbHHAKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Bremnue yrisl TpeyrojbHHAKa
KonTponbhas pabota mo teme
50 "[TapamienbHble IpsIMbIE, CyMMa bubmorexa HOK
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYToJIbHUKA
51 OKpy’KHOCTb, XOPZBI U TUAMETP, UX bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenbHast K OKpy>KHOCTH bubamorexa LOK
https://m.eds00.ru/88670e9a
53 OKpy»XHOCTbH, BOHCaHHAs B yTOJI
54 OKpyXHOCTb, BOMCaHHas B yTOJI
55 [Tonsatne o I'MT, npumenenue B bubmmnoreka HOK
3a71a4yax https://m.edsoo.ru/8867013¢
56 [Tonstue o 'MT, mpumeHeHue B bubnunorexa LIOK
3aJ1a4ax https://m.eds00.ru/88670508
buccektpuca u cepeilMHHBII
57 MEPIEHIUKYIIAP KaK

reoOMETPHUICCKUEC MECTA TOUCK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
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58 OKpy»XHOCTb, ONTUCAHHASL OKOJIO | bubmmoreka [JOK
TPEYroJabHUKA https://m.eds00.ru/88670a62
59 OKpy»KHOCTb, ONTUCAHHASL OKOJIO |
TpeyrobHUKA
60 OKpy»XHOCTbH, BIMICAaHHAs B | bubmmoreka [JOK
TPEYTOJIbHUK https://m.edso00.ru/8867103¢
61 OKpyXHOCTb, BOUCaHHAas B |
TPEYTOJIbHUK
6 [Ipocreiimne 3axaun Ha | bubnuoreka [IOK
IIOCTPOECHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3axaun Ha 1 bubmmoreka [JOK
IIOCTPOECHUE https://m.edso00.ru/886712d2
KonTponbhas padbota no teme
64 "OKpyKHOCTb U KPYT 1 bubmorexa OK
by pyT: ) https://m.edsoo.ru/88671462
I'eomeTpuueckue nocTpoeHus
[ToBTOpenue u 0600IIeHNE 3HAHUI
. bubnuoreka [{OK
65 OCHOBHBIX TTOHSITHIT 1 METOJIOB 1
https://m.eds00.ru/886715b6
Kypca 7 Kiacca
66 WroroBas koHTpoJsibHas paboTa 1 bubmmorexa LIOK
https://m.eds00.ru/886716¢ec
[ToBTOpenue u 0600IIeHNE 3HAHUI
67 OCHOBHBIX TTOHSITHIT 1 METOJIOB 1
Kypca 7 Kiacca
[ToBTOpeHMe U 06001IIeHNE 3HAHUI
68 OCHOBHBIX ITOHSITUH U METOJIOB 1 bubmorexa [IOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabusbie IlpakTnueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
| [Tapannenorpamm, ero Npu3Haku 1 1 bubnmnoreka HOK
CBOMICTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero npu3Haku U I Bbu6moteka [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, €ero Npu3Haku U | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/88671cal
YacTtHble cayyau napauienorpaMMoB
4 (IpsIMOYTOJILHUK, pOMO, KBaIpar), ux 1 bubmorexa HOK
pAMOY L POMD, KBazpat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHble cydad napamieaorpaMMoB
5 (mpsimo l“OJIzHI/IK (I))M6 KBa, 1:)aT) 170'¢ 1 brbmmorexa [TOK
PAMOY L p » KBAIPAT), https://m.eds00.ru/88671£20
MIPU3HAKU U CBOMCTBA
YacTHbIe cydau nmapauieorpaMMoB
6 (IpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 brbmmorexa [TOK
P y D P ’ Apat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
bubmmoteka IIOK
7 Tpamne 1
panei https://m.eds00.ru/88672358
g PaBHOOOKas U IpsIMOYTOJIbHAS | bubmuoreka [IOK
Tpaneuuu https://m.eds00.ru/8867252¢
9 PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubmuoreka [IOK
Tpaneuuu https://m.edsoo.ru/88672858
10 Merton yaABOEHHUS MEAUAHbI 1 bubnmnorexa [JOK



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

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

11 LenTpanibHas cuMMeTpus bubmmorexa [IOK
https://m.edsoo.ru/88672b14

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

13 Teopema ®aneca u Teopema o Bu6muoteka [JOK
MPONOPLUOHAIIBHEIX OTPE3Kax https://m.edsoo.ru/8867337a

14 CpenHsist TMHUS TPEyToJIbHUKA bubmmorexa LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsist TMHUS TPEyToJIbHUKA bubmorexa LIOK
https://m.edso00.ru/8867238

16 Tpaneuus, e€ cpeaHssa TUHUS buGnuorexa [IOK
https://m.edso0.ru/88672358

17 Tpanenust, e€ cpeiHsA JTUHUS buGnuorexa [IOK
https://m.eds00.ru/88673064

18 [IponoprimonanbHbIE OTPE3KH bubamorexa LOK
https://m.edsoo.ru/88673794

19 [IponoprimonanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edsoo.ru/88673794

bubmuoreka [IOK
20 Herp mace B TpeyroneHhie https://m.edsogru/886738fc

bubmuoreka [IOK
21 Tono6uie TpeyrobuicH https://m.edSO(]fm/ 88673a78

) Tpu npusnaka nogoOus bubmuoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/88673bae

o Tpu npuznaka nogodus bu6muoreka [JOK
TpEyroJIbHUKOB https://m.edsoo.ru/88673d52

24 Tpu npusnaka nogoOus bu6muoreka [JOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYroJIbHUKOB

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

Tpu npusnaka nogoOus

25
TPEYrOJbHUKOB
26 [Ipumenenue nogo0us Npu pereHUH
IIPAKTUYECKHX 3a/1a4
7 KonrponsHas pabora o teme Bu6muotexa [JOK
"ITomoOHBIE TPEYTOIBHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa miomaaen bubmuoreka [IOK
reOMETPHUECKUX QUTYp https://m.edsoo.ru/886745fe
29 DopmyJsl U1 II0IAAH bu6mmoteka [JOK
TPEYTrojbHUKA, ITapaJlIesIorpaMma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOIIAIH bubnuoreka [IOK
TpEyrojabHUKA, NapajuieaorpaMma https://m.edsoo.ru/88674a22
31 @opMyIIbl IS IUIOMIAN bubnuoreka [IOK
TPEYTOJIbHUKA, MTAPAILICIIOTPaMMa https://m.edsoo.ru/88674a22
1 @opMyIbl IS ILUIOIIAAN bubmmnoreka HOK
TPEYrojbHUKa, ITapajliIeIorpaMMa https://m.edso0.ru/88675288
13 DopMyJIbl U1 0N bubmuoreka [IOK
TpEyrojabHUKA, NapajuieorpaMma https://m.edso00.ru/8867542¢c
34 Brranciienue miomaaei CiIoKHbIX bubnuoreka [{OK
dburyp https://m.eds00.ru/88674¢78
15 [Tnomanau ¢uryp Ha KiaeT4aToi bubmmnoreka HOK
Oymare https://m.edso0o.ru/8867473¢
36 [Tnomanu nonobHbIX puryp
37 [Tnomaau notoOHBIX GuUryp
18 3ajaun ¢ MPaKTUYECKUM bubnuorexa [JOK

coZiepKaHUEM

https://m.edsoo.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajaud ¢ MpaKTUYECKUM bubmmoreka [JOK
CoJiepKaHUuEM https://m.edsoo.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIIbI0 METO/1a bubmuorexa [JOK
BCIIOMOTATEJIbHOM TUJIOIIAIH https://m.eds00.ru/88674190
A1 KonTponbhas pabota no teme bubmmoreka [JOK
"ITnomans" https://m.edso0.ru/8867579¢
4 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e bubnuoreka [IOK
IIPUMEHEHHUE https://m.edsoo.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
MPUMEHEHHE https://m.edsoo.ru/88675abe
45 Teopema [Tudaropa u eé
MIPUMEHEHHE
46 Teopema [Tudaropa u eé
MIPUMEHEHHE
OrnpezneneHne TPUroHOMETPUIECKUX
HKIIMI OCTpPOro yria
47 l('II)gHMoyFOJILHI())FO T}l;eyroanHKa, bubmmorexa [TOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B MPSIMOYTOJILHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuoreka [IOK
TOXKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO
51 KonTponbHas pabota mo Teme bubnmnorexa [JOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema Iludaropa u Hauana

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

TpUroHomeTpuu"
5) BrnircanHnblie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIroJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 BnucanHuble U LeHTpaIbHBIE YTJIbI, bubmmoreka [JOK
YIroJl MeXy KacaTeJIbHOU U XOPAOoU https://m.edsoo.ru/8a141940
54 BnucanHble U IEHTpaIbHBIE YIIIbI, Bu6muotexa [JOK
YTOJ MEX]ly KacaTeJIbHON U XOpA0oH https://m.edsoo.ru/8al41b34
55 YIubl MEXAY XOpJAaMU U CEKYLIUMU
56 VYriael MEXAY XOpPAaMU U CEKYLLIMMU
Brnucannble U onvcaHHbIe
N bubnuoreka [{OK
57 YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannble u onucanHble
N bubnuoreka [{OK
58 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
. https://m.edsoo.ru/8al1416d4
CBOICTBa
Bnucannble u onucaHHble
" bubmuoreka [JOK
59 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U
. https://m.edsoo.ru/8al416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OMMCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pELIEHNN T€OMETPUYECKUX 3a/1a4
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
61 OIMCAaHHBIX YETBIPEXYTOJIbHUKOB IIPU
pEIlIeHNN TeOMETPUYECKUX 3a/1a4
6 B3aumHoe pacnionoxenue aByx bubmuoteka [IOK
OKPY>KHOCTEH, 00IIHe KacaTeabHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocTeit bubnmnorexa [JOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

KonTponbHas padota mo Teme "Yriisl

https://m.edsoo.ru/8al1410a8

bu6nunorexa LIOK

64 .B 1
B OKPY/KHOCTH. BIHCAHDIC 1 " https://m.edsoo.ru/8al141c88
OTHMCAHHBIC YETHIPEXYTOJIbHUKN
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
65 METOJ0B KypcoB 7 U 8 KJIaCCOB 1 buGnuorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
66 METOI0B KypcoOB 7 U 8 KJIaCCOB 1 bubnmorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/8al41lefe
000011IeHNEe 3HAHUI
bubnuoreka [{OK
67 u 3] 1
ToroBas KOHTpoIIbHAs pabota https://m.edsoo.ru/8a142368
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
68 METOI0B KypCcoOB 7 U 8 KJIaCCOB 1 bubnmorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/8a1420ac
000011IeHNEe 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| OnpeneneHre TPUrOHOMETPUUECKUX 1 bubnunoreka [HOK
¢dbynkumii yrios ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
2 DopMyJIbl IPUBEIECHUS 1
bubmuorexa [JOK
3 T 1
COpEMa ROCHIYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
bubmuorexa [JOK
5 T 1
COPEME KOCHITycOB https://m.edsoo.ru/8al142d5e
bubmuorexa [JOK
6 T 1
cOpeMa CHIycoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
9 Haxosxnenue 1j1uH CTOPOH | | bubnmnorexa [JOK
BEJIMYMH YIJIOB TPEYTOJIBbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
10 P 1
CHICHHE TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyrojbHUKOB 1 bubmmorexa [TOK
R https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
12 P 1
CILICHHAC TPEYTO/ILHHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyronbHUKOB 1 bubmmorexa [OK

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



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTnyeckoe NpUMEHEHUE TEOPEM

bubmuorexa [JOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTyeckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
bubmuorexa [JOK
17 [TonsiTue o mpeoOpa3oBaHUU TOI00MS https://m.odsoo.rw/Sal43ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [HOK
no100HbIX puryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJ00HBIX pUryp
Teopema o mpou3BeIeHUU OTPE3KOB
20 XOp, TeopeMa O IPOU3BEICHUN bubnnoreka [JOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o Ipon3BeIEHNN OTPE3KOB
)1 XO0pA, TeoOpeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o Ipon3BeIEHNN OTPE3KOB
” XO0pJA, TeOpeMa 0 IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJ[paTe KacaTelbHOM
3 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
TeOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a143106
24 [IpuMmeHeHre TeOpeM B pelIeHUH bub6nuorexa [IOK

TCOMETPHUICCKUX 3aaa4d

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpuMeHeHne TeopeM B pELLICHUH

bubmuorexa [JOK

25
T€OMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KontponbHast pabora o Teme
26 "IIpeoOpa3oBanue mogoous. bubnuoreka [IOK
Mertpuyeckrue COOTHOLIEHUS B https://m.edsoo.ru/8al447a8
OKpy>kHOCTH"
OnpeneneHre BEKTOPOB.
27 DU3NYECKUI U TEOMETPUUECKHI bubmorexa HOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [JOK
YMHOKEHHE BEKTOpPA Ha YHUCIIO https://m.edsoo.ru/8al44a8c
79 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHUE BEKTOpPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BRIUMTAHUE BEKTOPOB,
YMHOXCHHE BEKTOpa Ha YUCIIO
31 Pa3znosxenue BekTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunatsl BekTOpa
pA P https://m.edsoo.ru/8al44ftbe
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
33 ero I EIMCHCII;)I/IC I HaXO)KI[eHI/Ile bubmmorera [TOK
p https://m.edsoo.ru/8al14539¢
JUTMH U YTJIOB
CxkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 ero IIpUMeHEHMeE T HaX0KICHUS bubmmorera [TOK
p https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
35 Pemenne 3amay ¢ TOMOIIBIO bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ moMoIbio bubmuorexa [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8a1458c4

[TpriMeHeHre BEeKTOPOB Jis PelIeHus

37
3a1a4 GU3NKU
18 KonTponbhas pabota no teme bubnmoreka [JOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOUEK Ha
IJIOCKOCTH
. bubmuorexa [JOK
40 ¥ paBHeiie MpAMOit https://m.edsoo.ru/8al45c48
41 YpaBHeHHE NPAMON
bubmuorexa [JOK
42 ¥ PaBHEHHE OKpYHHOCTH https://m.edsoo.ru/8a14635a
43 KoopauHatsl Todek nepeceueHus bubnnoreka [JOK
OKPY>KHOCTHU U IIPSMO https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IPH PELICHUN
44 reOMETPUYECKUX 3a/1aY,
IIPAKTUYECKUX 3a7a4
Meroa KOOpAUHAT NPH PELIEHUHN
45 r€OMETPUYECKHX 3a/1a4,
MPAKTUYECKUX 3a7a4
MeTto KOOpAMHAT IIPU PELLIEHUN
46 r€OMETPUYECKHX 3a/1a4,
MPAKTUYECKUX 3a7a4
KonTtponbHas pabora o Teme
47 "JlexkapTOBbI KOOPINHATHI HA Bubmmorexa LIOK
" https://m.edsoo.ru/8a146e0e
IJIOCKOCTH
43 [IpaBuiIbHBIE MHOTOYTOJIBHUKY, bubnnorexa [JOK

BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmuorexa [JOK

49 Hueno . Jlnia Okpy KHOCTH https://m.edsoo.ru/8a1472c8
bubmuorexa [JOK
50 Huciio m. Jlmina okpyskHocTH https://m.edsogru/8314714c
51 JnuHa 1yru oKpy>KHOCTH
bubnmoreka [JOK
52 Panuannas Mepa yria https://m.edsogru/8a14714c
53 [1nomane kpyra, ceKTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147426
54 [Inomane kpyra, ceKTopa, CerMEeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750
55 IImomane xpyra, CEKTOpa, CErMeHTa Bubmorexa ITOK
https://m.edsoo.ru/8a147750
56 [TonsaTHe 0 ABMKEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8a147c82
57 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8al47f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8al47f16
59 [TapamienbHBIN IEPEHOC, TOBOPOT
60 [TapajienapHbIil IEPEHOC, TIOBOPOT
61 [IpuMeHeHne NBUKEHUI ITpU bubnnoreka [JOK
peueHuu 3aaad https://m.edsoo.ru/8a1480e2
KonTponbhas pabota no remam
62 "[IpaBHIIBHBIE MHOTOYTOJIBHUKH.
OKpyX)HOCTb. J|BH>KEHHS TUIOCKOCTH"
63 [ToBTOpeHnue, 060061IeHNE, bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. I/I3MepeHI/Ie

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



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroapHUKH
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[ToBTOpeHnue, 06001ICHNE,
cUCTEeMaTH3aIs 3HaHUM.
[TapamienbHble U NEPIICHAUKYIISIPHBIE
npsiMble

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650
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[ToBTOpEHME, 0600IIECHUE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue mocTpoeHus. YTJbl
B OKPY>KHOCTH

66

67

[ToBTOpEeHmE, 0000IICHNE,
cucTeMaTu3anus 3HaHui. Broycanasie
Y OIHCAaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

Wrorosas koHTposibHasA paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920
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[ToBTOpenue, o6odIIEHKE,
cUcTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
Pacno3HaBaTh H3ydeHHBbIE TeOMETpUYecKHe (UIyphl, ONpeAeisaTh UX
61 B3aMMHOE PaCIIOJIOKEHUE, H300paXaTh TeOMETPUIECKHE (PUTYPHI, BBITIOIHATh
' YepTeXKHU 0 YCIOBHIO 3a/aud. VI3MepsATh JUHEHHbIE U YIJIOBbIE BEJIUYUHBI.
Pemats 3a1aun Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB
Henate TpyOyr0 OIEHKY JIMHEHHBIX M YIJOBBIX BEJIMYMH IPEIMETOB B
6.2 peasbHOM KU3HH, pa3MepOB MPUPOJIHBIX 00BEKTOB. Pa3nuyaTre pasmepsl 3TUX
00BEKTOB TIO TIOPSI/IKY BEIIUIHHBI
6.3 CTpouTh 4epTek U K FTEOMETPUUECKHUM 3a7a4am
64 [Tonb30BaThcs TNpU3HAKAMHU PABEHCTBA TPEYrOJIbHUKOB, HCIIOIb30BATh
' NPU3HAKU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJILHUKOB IIPH PELLICHUU 3a71a4
65 [IpoBOAMTH JIOrMUYECKHE PACCYXKIECHHSI C HCIIOJIB30BAHHEM T'€OMETPUUYECKUX
' TEOpeM
[Tonp3oBaTbcss MpPU3HAKAMU PABEHCTBA IMPSAMOYTOJIBHBIX TpPEYTrOJbHUKOB,
6.6 CBOMCTBOM MeJuaHbl, MPOBEIEHHOM K THUIOTEHY3€ MPSIMOYTOJbLHOTO
TPEYTOJIbHUKA, B PEILICHUH T€OMETPHUECKUX 3aa4
OnpeaensaTs NapaieNbHOCTh MPSIMBIX C IIOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
6.7 ¢ HuMHU cekymas. Onpenensitb NapalieIbHOCTh MPSAMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OAHOU MPSMOM 110 TOYEK APYTrOu MpsMON
6.8 Pemrate 3agaun Ha Ki1eT4aroil Oymare
[TpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YUCIOBbIE M OYKBEHHbIE 3HAYECHUS
YyIJIOB B TEOMETPHUYECKUX 337ayaX C MCIOJIb30BAaHHMEM CyMMBI YIJIOB
6.9 TPEYTOJILHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH

NepecedeHny JIByX MapalljieNIbHbIX MPSMBIX ceKylleil. Pemars mpakTuieckue

3al1a41 Ha HAXOXKACHUC YTJIOB




BJIal[eTB MOHATHUEM TCOMCTPUUCCKOTO MECTAa TOYCK. YMmeTh OIPCACIIATH

6.10 OMCCEeKTpUCY yIJla H CEpPeAWMHHBIA TEPHEHAMKYJSIp K OTPE3Ky Kak
FE€OMETPUUECKHUE MECTA TOUEK
@opMyIUpOBaTh OIPENEIECHUS OKPYXKHOCTH W Kpyra, XOpAbl M JAUaMeTpa
6.11 OKPYHOCTH, MOJIb30BAaThCSI X CBOMCTBAMHU. Y METh IIPUMEHSATh 3TH CBOMCTBA
IIPU pELICHUH 3a1a4
Bragerp noHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb
612 HaxoAuTh €€ ueHTp. [lomp3oBaThcs akTaMu O TOM, YTO OMCCEKTPHUCH YTJIOB
. TPEYrojbHUKA IEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEpEIUHHBIE
NEPIEHIUKYISPBI K CTOPOHAM TPEYTOJbHUKA MIEPECEKAIOTCS B OJHON TOUKE
Brnagers moHsiTHeM KacaTeNbHON K OKPY>KHOCTH, MOJb30BATHCS TEOPEMOM O
6.13 NEPIEHIUKYJISIPHOCTA KacaTeJIbHOM UM pajauyca, HpPOBEAEHHOIO K TOUKE
KacaHus
614 [Tonb30Barbesl MpoCcTEHIIMMM T€OMETPUUYECKMMH HEPaBEHCTBAMM, [TOHUMATh
. WX MPAKTUYECKUI CMBICIT
6.15 ITpoBOANTHE OCHOBHBIE T€OMETPUUECKNE TOCTPOCHUSI C MOMOILBIO LIUPKYJIS U
' JIMHEVKH
8 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
6.1 PacniodHaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOIBHUKOB, UX 3BJIEMEHTHI,
' M0JIb30BATHCS UX CBOMCTBAMH MPU PELIEHUH T'€OMETPUUECKHX 3a]a4
62 [IpuMeHsTh CBOWCTBAa TOUKHM IEpPECEUEHUs MEIuaH TpeyroyibHHKa (LIEHTpa
' Macc) B PEIICHNH 33/]1a4
Bnaners nmoHsiTueM cpeiHEW JTMHUU TPEYroJibHUKA M Tpareluuu, TPUMEHSThH
63 MX CBOMCTBA MU PEIICHUH IeOMEeTpHUECKuX 3aaad. [lomp30BaThCcs TeOpeMoi
' Qajieca ¥ TEOPEMOM O MPONOPLUOHAIBHBIX OTpEe3KaX, MPUMEHATh UX IS
peleHus: MPaKTUUECKUX 3a7a4
64 [IpuMeHsTh PU3HAKK MO00US] TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKUX

3a1a4




6.5

6.6

6.7

6.8

6.9

6.10

9 KJIACC

[Tone3oBatbest Teopemoit [ludaropa s pemieHUss TEOMETPUYECKUX H
npakThyeckux 3aaad. CTpouTh MaTEMaTUYECKYI0 MOJENIb B MHPAKTUYECKUX
3a/1a4ax, CaMOCTOSTENbHO JENaThb YEPTEK U HAXOAUTh COOTBETCTBYIOILHE

JUIMHBI

BJ'IaI[eTB IIOHATHUAMU CHHYCA, KOCHMHYCa H TaHI'CHCa OCTpOoro yrijia
NpAMOYIOJIbHOTO TpPCYyroJIbHUKA. Ilonp30BaTbCsd HSTUMHU MOHITUSIMH JIA

pEIICHUA NPAaKTUYCCKUX 3ada4

Berancaste (pa3nuuHbIME CHOCO0AMH) TUIOMIA/b TPEYTOJbHUKA M ILIOIIAAN
MHOTOYTONBHBIX (GUryp (TONB3YsACh, TIAE HEOOXOIUMO, KaJbKYJIATOPOM).

HpI/IMeHHTb IMOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

BJ'IaI[eTB IMOHATHUAMU BIHUCAHHOI'O MW LCHTPAJIBHOIO YIJia, HCIOJb30BATb
TCOPCMbI O BIIMCAHHBIX YTJIaX, yrjiax MCXKAY XOopAaaMu (CGKYHII/IMI/I) H yrije

MCKIAY KacaTeJIbHOHM 1 XOpI[Oﬁ IIpHu PCHICHHUH I'COMCTPUYICCKUX 3aaa4

Bnaners moHATHEM ONKMCAHHOIO YETHIPEXYTOJIbHUKA, NPHUMEHSITh CBOMCTBA

OIMKMCaHHOT O IleT]i»I]f)éX}’FOJ’I]&»HI/IKa IIpHu pCIICHHUH 3a1a4

HpI/IMeHHTB IMOJIYUCHHBIC 3HAHUS HA IMPAKTUKEC — CTPOUTH MATCMATUYCCKHC
MoACIM I 3a7ad pCaJIBHOfI JKM3HM MW TPOBOAUTH COOTBETCTBYIOIIUC
BBIUYUCJICHUA C NPHUMCHCHUCM HOI[O6I/I$I U TPUTOHOMCTPHUU (HOJ'II;SYSICB, rac

HE00X0IUMO, KaJIbKYJISTOPOM)

Kon
NpoBepsieMoOro
pe3yabTara

6

6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

I'eomerpus

3HaTh TPUTOHOMETpHUUYECKHME (YHKIMM OCTPbIX YIJOB, HAXOAWTh C UX
MIOMOUIBIO PA3JIMYHBIE DJIEMEHTHI NIPSMOYTOJIBHOTO TPEYTOJIbHUKA ((PELICHHE
IPSAMOYTOJIBHBIX TPEYroJIbHUKOB»). HaxomuTh (¢ MOMOLIbIO KaJbKYJISTOPA)

JUITMHBI ¥ YTJIBI JUISl HETAOJMMYHbBIX 3HAUEHU N
[Tonp30BaTbesa GopMyIaMu HMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM

TOXKACCTBOM IS HAXOXIACHUSA COOTHOIICHUM MCKAY TPUTOHOMETPUUCCKHUMU

BCIIMYNHaAMU

6.3

Hcmons30BaTh TEOPEMBI CHHYCOB U KOCHMHYCOB I HAXOXKXACHUA PA3JINYHBIX




AJIEMEHTOB TPEYIOJbHUKA ((PELIEHUE TPEYTOJbHUKOBY), IPUMEHITh UX IPU

PEHICHUH I'€COMETPUUCCKUX 3a1a4

6.4

Bnagers  momATusMu  mpeoOpa3oBaHUS  MOJOOMS,  COOTBETCTBEHHBIX
97eMeHTOB  mojoOHbIX ¢uryp. Ilomp3oBaThcsi cBoicTBaMH  MOAOOMS
MPOU3BOJBHBIX (UTYP, YMETh BBIYHMCIATH [UIMHBI M HAXOAWTb YIJIBI Y
nogo0HbIX uryp. Ilpumenars cBoiicTBa momo0usi B MPaKTHYECKUX 3a]auax.

YMeTh NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPYKAIOILIEM MUDPE

6.5

6.6

ITonp30BaThCs TCOPpEMaMH O IMPOU3BCIACHUN OTPC3KOB XOpAd, O IIPOU3BCACHUHU

OTPE3KOB CEKYIIHUX, O KBaJ[paTe KacaTelbHOI

ITonp3oBaThCs BCKTOpaMH, IIOHHUMATb HX FeOMeTpI/I‘leCKI/Iﬁ u (I)I/ISI/ILIGCKI/Iﬁ
CMBICJI, IIPUMCHATH HMX B PCHICHUHU TI'COMCTPUYCCKUX H (bI/ISI/I‘-IeCKI/IX 3aaad.
HpI/IMGHﬂTB CKaJIIpHOC MNPOU3ZBECACHHUEC BCKTOPOB IJId HAXOXACHHA JIMH WU

yIJI0B

6.7

ITonp30BaThCs MCTOAOM KOOpAMHAT Ha INUIOCKOCTH, HIPHUMCHATH C€ro B

PEIICHHUU IT'COMECTPUYCCKUX U MMPAKTUYCCKUX 3ada4

6.8

6.9

6.10

BJ'I&I[GTI) MOHATHUAMMU IIPABHUIIBHOI'O MHOI'OYI'OJIbHWKA, JJIMHBI OKPY’KHOCTH,
OJIMHBI OYTrd OKPYKHOCTH U pa)maHHoﬁ MCpPbI yIjia, YMCTb BBIYHUCIIATH
miomaas Kpyra H €ro yacTeu. HpI/IMeHHTB IMNOJIYYCHHBIC YMCHUSA B

MPAKTUYCCKUX 3adavdax

HaxomuTh oCHM WM LEHTPhl CUMMETpHUHM (UTYp, NPUMEHATh JBUKECHUS

IIJIOCKOCTH B HpOCTeI\/'IH_II/IX clrydasax

HpI/IMeHSITI) IMOJIYUCHHBIC 3HAHUS Ha IMPAKTUKEC — CTPOUTHh MATCMATHUYCCKHC
MOACIM [Jd 3adad peaHBHOﬁ JKU3HU U HTOPOBOAUTH COOTBCTCTBYIOIIUC
BBIUYUCJICHUA C TPUMCHCHUCM HO,Z[O6I/I$I U TPUTOHOMETPUUYCCKUX (I)yHKI_II/Iﬁ

(moNnb3ysich, i€ HEOOXOIUMO, KAJIbKYISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 ['eomeTpus
HavanbHble nousTus reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yroi. Bussl yrios.
6.1 Beprukanbuble U CMEXHbIE YIUIbl. buccekrpuca yria. JlomaHas, MHOTOYrOJIbHUK.
[TapannenbHOCTb U EPIEHIUKYISIPHOCTD MPSMBIX
62 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOH cuMMmeTpud. l[Ipumeps
' CUMMETPUU B OKPYKAIOIIEM MUDPE
63 OcHOBHBIE NTOCTPOEHUS C IOMOIIBIO LUPKYJIA M JUHEWKU. TpeyronbHuk. Beicora,
' MeuaHa, OMCCeKTpHUca, UX CBOMCTBA
6.4 PaBHOOEApEHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibpHUKA
65 CBolicTBa M TNpPU3HAKM PaBHOOEIPEHHOIrO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
' TPEYroJIbHUKOB
6.6 CBolicTBa M MpH3HAaKU MapaielbHbIX MNpsAMBIX. CyMMa YIJIOB TpeyroJibHHKA.
' BHemnue yrisl TpeyrojpHUKa
[TpsimoyronbHbIE ~ TpeyrosbHMK.  CBOMCTBO ~ MeQuaHbl  IPSIMOYTOJIBHOIO
6.7 TpeyrojbHUKa, MPOBEAEHHON K TunoTeHyse. [Ipu3Haku paBeHCTBA MPSIMOYTOIbHBIX
TPEYroJabHUKOB. [IpIMOYTroIbHBIN TPEYrOabHUK C yIiIoM B 30°
HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTrOJIbHHKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHO#, TeopemMa O OojblIeM yrie W Oonblllell CTOPOHE TPEyroJibHUKA.
[lepnenaukymnsp u HaKJIOHHAs
6.9 I'eomeTpuueckoe MecTo Touek. buccekTpuca yriia U cepeiMHHbIN NEPIEHANKYIISP K
' OTpE3Ky KaK reOMEeTpUYEeCKHEe MECTa TOUEK
6.10 OKpY>KHOCTh U KpYyT, XOpAa W JAHAMETP, UX CBOMCTBA. B3anMHOE pacnoyiokeHHe
' OKpYXHOCTH U npsiMoiil. KacarenpHast 1 cekyIasi K OKpy>KHOCTH
611 OKpyXHOCTb, BIIHCaHHas B Yroj. DBrnucaHHas # ONMCAaHHAas OKPYXXKHOCTHU

TPEYroJIbHUKA

8 KUIACC



Kon

IIpoBepsieMblii 3J1IEMEHT COJAEPKAHUS

6 I'eomeTpus
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronbHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA
63 Tpaneuus, paBHOOOKas Tpameuusi, e€ cBoiicTBa W mnpusHaku. [IpsmMoyroibpHas
' Tpanenus
64 Meron ynBoenust meauansbl. LlentpansHas cummerpus. Teopema daneca u teopema
' O MPOTMOPLHUOHANBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LlenTp macc TpeyronbpHHuKa
6.6 [Tomobue TpeyroiapbHUKOB, Kod(hduuuent mnoxobus. [lpuznaku mnomodus
' TpeyroibHUKOB. [IprMeHeHre mojo0us Py peleHNH TPAKTUIECKUX 3a/1a4
6.7 dopMyIIbl IS TUIOIAAN TPEYTOJIbHUKA, TTapalljieiorpaMma, pomoa 1 Tpaneinuu
6.3 CpoiicTBa 1uIomazneil reomerpudeckux ¢Guryp. OTHOIIEHHE IIIOMIaaeii MOA0OHBIX
' uryp
6.9 Boruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pemeHun
‘ IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TAHT€HC OCTPOr0 yIJa MPSIMOYTOJIBHOIO TPEYroapHuKa. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45°
u 60°
612 BnucaHHbIE M LIEHTpaJIbHBIE YIUIBI, YrOJ MEXKIy KacaTeJIbHOM M XOpAOW. YTIIbl
‘ MEXy XOpJaMH U CeKyLIUMHI
6.13 BrniucanHuble 1 OnMcaHHBIE YETBIPEXYTOIbHUKHI
6.14 B3anmHoe pacronokeHne ABYX OKpyxHocTed. Kacanue okpyxkHocTeil. OOmue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrerc yriioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE

TOXJECTBO. POPMYJIBI IPUBEACHUS




Pemienne tpeyronbHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB. Peienue

02 IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
. Teopema 0 NpoOHU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEICHUM OTPE3KOB
. CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bexrtop, miuHa (MOIyJib) BEKTOpPA, COHAIPABIEHHBIE BEKTOPHI, MPOTUBOIIOJIOXKHO
6.5 HaIpPAaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluu
HaJ BekTopamu. Pa3noxkeHue BEKTOpa 10 IByM HEKOJIJIMHEAPHBIM BEKTOpam
6.6 Koopaunatel Bektopa. CkansipHOE TNpPOU3BEIACHHE BEKTOPOB, INPUMEHEHHE IS
' HaXO0XJICHUs JUIMH U YTJIOB
JlexapToBbl KOOpPAMHATBl HA IUIOCKOCTH. YPaBHEHUs NPSIMOM M OKPYKHOCTH B
6.7 KOOpAMHATaX, IEPECEUECHUE OKPYKHOCTEHM M HIpsMbIX. MeTox KOoOpauHAT U €ro
IPUMEHEHNE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 JlninHa okpykHOCTH. ['pagycHas W panuvaHHas Mepa yria, BbIUMCICHHME IJIUH JyT
' OKpY’KHOCTEN
6.10 IInomans kpyra, ceKTopa, CETMEHTa

6.11

I[BI/I)KCHI/ISI IMIIOCKOCTH u BHYTPCHHUC CUMMCTpUHA (I)I/Il"yp (BHGMeHTapHBIe

npencrasienus). [lapamiensaelii nepenoc. [ToBopot



IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 001IIETr0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSAMHU: MHOXECTBO, MOJIMHOXECTBO, OIEpaluu
HaJ MHOXKECTBAMH; YMECHHE OIEPUPOBAThH MOHATHIMHE: Tpad, CBI3HBINA rpad,
JIEpeBO, LMKJ, MPUMEHATh UMX NPU PELICHHUM 3a7a4; YMEHUE HCIIOIb30BaTh
rpaduyueckoe MpeacTaBICHHEe MHOXKECTB JIJIsl OMMCAHUS PEATBHBIX MPOIIECCOB

U SIBJICHU, IPU PEIICHUH 3a7a4 U3 JPYTUX YYEOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMHU: OIPCACICHUC, aKCHOMa, TCOpEMa,
A0Ka3aTCJIbCTBO, YMCHHEC pacCliOo3HaBaTb UCTUHHLIC W JIOKHBIC BBICKA3bIBAHM,
IMPUBOJAUTDL IPUMEPLI U KOHTPIIPHUMEPLI, CTPOUTDb BbICKA3bIBAHUA W OTPHUIIAHWA

BBICKA3bIBaHUU

YMeHue onepupoBaTh NOHATUSMU: HATYPAIbHOE YUCIIO, IPOCTOE U COCTABHOE
YUCJIO, ACIMMOCTh HATYypaJbHBIX YUCEN, TPU3HAKU JEITUMOCTH, IIeJI0€ YUCTIO,
MOJIyJIb YKCIIa, OOBIKHOBEHHAs APOOb U eCATUUHAS IpOOb, CTAHJAPTHBIN BU
YHClla, PAlMOHAIBHOE YMCIIO, HMPPALMOHAIBHOE YHCIO, apU(pMETHUYECKUIl
KBaJIpaTHBIN KOPEHb; YMEHUE BBITIONHATH JCHCTBHS C YUCIaMH, CPABHUBATDH U
YHOOPSIOYMBATh YHCIIA, TPEJICTABIATh YHCIAa HAa KOOPIAUHATHOW TMIPSIMOM,
OKpYTIIATh YHWCJIA; YyMEHHE JeNaTh MPUKUAKY U OIEHKY pe3yJbTaTa

BBIYUCIICHUN

YMeHue omnepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM II0Ka3aTeleM,
apu(pMeTHUECKUIl KBaJpaTHBIH KOpeHb, MHOTOWIEH, anreOpanyeckas IpoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOWU CTENEeHH OOJbIle €IUHULIBI;
YMEHHUE BBIOIHATH pacy€Thl 1o Gpopmyiiam, npeodpazoBaHus LENIbIX, TPOOHO-
palMOHAIbHBIX BBIPAXKEHUH W BBIPAXEHUM € KOpHSIMH, pa3joKEeHUE
MHOTOWJIEHa Ha MHOXHTEIM, B TOM YHCIE C MCIOJIb30BaHHEM (opmMyll

pPa3HOCTU KBaJIPaTOB U KBaJlpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh NOHITUSIMU: YHCIOBOE PABEHCTBO, YPaBHEHUE C OJIHOM
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM; yMEHME
pemiaTte JIMHEHHbIE M KBaJpaTHbIE YpPaBHEHUS, JIPOOHO-pallMOHAJIbHBIE

yYpaBHEHUs C OJHOM IEPEMEHHOM, CUCTEMBI IBYX JIMHEMHBIX YpPaBHECHMIA,




JIMHEHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U IPOOHO-pAllMOHAIbHBIE
HEPABEHCTBA C OAHOM NEPEMEHHOW, B TOM YHUCIIE IIPH PEIICHUM 3anad U3
IpPYTrMX IpPEeIMETOB M INPAKTUYECKUX 3aJad; YMEHUE HCIOJIb30BaTh
KOOPJIMHATHYI0 HNPAMYI0 M KOOPAMHATHYIO IUIOCKOCTh JUISI M300pa)KeHus

pELIEHNUI YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (QYHKOMSA, Tpapuk (YHKIUH, HYIH
(GYHKIMH, OPOMEKYTKM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3pAaCTaHHUS,
yObIBaHMs, HauWOoOJbIIee W HaWMEHbIIEE 3HAYCHUA (QYHKIHUU; YMEHHE
ONEpUPOBATh  HOHATUSAMM: MpsiMas  MPONOPLUUOHAIBHOCTh, JIMHEHHas
GyHKIMS, KBaapaTHuHas (QYHKOUS, o0OpaTHass MPONOPLUOHAIBHOCTD,
napabosna, runep6oia; yMeHue CTpOUTh I'paduKu (YHKLUUH, MCHOIb30BaTh
rpaduKd JUISL OINPENENICEHUS] CBOWCTB TPOLIECCOB M 3aBUCUMOCTEH, JUIA
peleHus 3a1a4d U3 JAPYrux y4eOHBIX MPEIMETOB M PeabHON JKU3HU; YMEHHE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/Y BETHUYMHAMU

YMeHue OIICPHUPOBATH IMOHATHAMU: IMOCICAOBATCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaFI n
reoMeTpHuyecKas IPOrPecCcui; yMEHHE UCIOJIb30BATh CBOIiCTBa
MOCJIEIOBATEILHOCTEH, (HOPMYJIBI CyMMBI W OOIIETO YjieHa IMPU PEUIeHUU

3ala4, B TOM YUCJIC 3a/1a4 U3 JPYTUX y‘Ie6HLIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHue pemath 3a/la4d pa3HbIX TUIIOB (B TOM YHMCIJIE€ HA MPOLEHTHI, JOIH U
4yacTH, JBM)KEHHUE, paboTy, IIEHy TOBAapOB M CTOMMOCTbH MOKYIOK M YCIYT,
HAJIOTH, 3aJa4d W3 00JacTu YNpaBlieHUs JUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); YMEHHE COCTaBIISATh BBIPAXKCHHS, YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJaud, WCCIENOBaTh IIOJYYEHHOE pEIICHUE U

OLICHUBATh HpaB)IOHO}IO6HOCTB MMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUSAMHU: (Urypa, TOUKa, OTPE30K, MpsMasi, Jyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYrOJIbHUK, pPAaBHOOEAPEHHBIH WU
PaBHOCTOPOHHUI TPEYrOJbHUKH, NPSIMOYTOJIbHBIM TPEYrOJbHUK, MEINaHa,
OHCcceKTpuca U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, Mapajljiesorpamm,
pOMO, MPSAMOYTOJIBHUK, KBapaT, TPaelys; OKpPY>KHOCTh, KPYT, KacaTelbHas;
3HAaKOMCTBO C IPOCTPAaHCTBEHHBIMU (UTypamMH; yMEHHE pellaTh 3aJadd, B
TOM 4YHUCJIE U3 IOBCEIHEBHOM JKMU3HH, HAa HAXOXKACHHE TI'€OMETPUUYECKUX

BEJIMYMH C MPUMEHEHHEM U3yUEHHBIX CBOUCTB (DUTYp U (PaKTOB

10

YMeHue  omnepupoBaTh  MOHATHUAMHU:  pPaBEHCTBO  (Uryp, PAaBEHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh M MEPHEHAUKYISPHOCTh MPSAMBIX, YIOJ

MEXy MPSAMBIMH, NEPIEHIUKYISIP, HAKIOHHAs, MPOEKIHs, noxodue ¢uryp,




MOMOOHBIE TPEYTOJIBHUKH, CHUMMETPHUS OTHOCHTEILHO TOYKHM U MPSIMON;
yMEHHE pacrno3HaBaTh pPAaBEHCTBO, CUMMETpUIO M nonobue ¢uryp,

[IapaJUIEIIbHOCTD U IEPIEHIUKYIIAPHOCTD NPAMBIX B OKPYKAIOIIEM MUpE

11

12

13

14

YMeHue onepupoBath MNOHATHAMU: AJIMHA, PACCTOSIHUE, Yroi (BEJIUYMHA YITIa,
CHHYC W KOCHHYC YIJIa TpPEyrojbHHKA), IUIOUIa/lb; YMEHHE OICHUBATh
pa3Mepbl IPEIMETOB M OOBEKTOB B OKPY)KAIOIIEM MHUPE; YMEHUE MPUMCHSThH
dbopMyIibl IepUMeTpa U IUIOUIAJAd MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTHU U
IUIOINAAN Kpyra, oObeMa MpsSIMOYTOJbHOTO TNapajUleNienuIe/a; yMEHHE
MPUMEHATh NPU3HAKM PABEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YTIJIOB
TpeyroJibHuKa, Teopemy lludaropa, TpUroHOMEeTpUYECKHE COOTHOIICHUS IS

BBIYMCIICHHS IJTUH, PACCTOSTHHUM, TIJIOIIa 1eH

YMmenue  u3o0Opaxkarth  Iuiockue  GUIYypel W HX  KOMOMHAIIWH,
IPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

U DJICKTPOHHBIX CPECACTB I10 TCKCTOBOMY HJIM CUMBOJIbHOMY OIIMCAHUIO

YMeHue ONICpUPOBATh IMOHATHAMU: IIPAMOYIOJIbHass CHUCTEMa KOOPAUHAT,
KOOpAWHATbl TOYKH, BCKTOP, CyMMa BCKTOpPOB, IMPOU3BCACHHUC BCKTOPA Ha
YHCJIO, CKAIIAPHOC MPOU3BECACHUEC BEKTOPOB; YMCHHEC UCITOJIB30BATh BCKTOPHI U
KOOpAUWHATHI I NPEACTABICHUSA NJAaHHBIX W PCIICHHA 3aaa4, B TOM YHCJIC U3

JPyTuX y4eOHbIX IPEAMETOB U PEANbHOM KU3HU

YMeHue onepupoBaTh MOHSITHSIMH: CTOJOMKOBBIE M KpPYTOBbIE AHarpammbl,
TabIUIIBI, CpeaHee apupMeTndyeckoe, MeuaHa, HanOoJjbllee U HauMeHbLIee
3HauEHUs, pa3Max YMCIOBOr0 HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
U TNpeoOpazoBbIBaTh HMH(OPMAIMIO, TPEJICTaBIEHHYI0 B TalOlMLIAX U Ha
quarpamMmax, OTpaXkalollyl0 CBOMCTBA U XapaKTEPUCTUKH  peabHBIX
IIPOLIECCOB M SBJICHUH; YMEHHE DAclO3HABaThb W3MEHUUBBLIE BEJINYMHBI B

OKpYXaroIleM MUpe
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YMeHue omnepupoBaTh MOHATUSAMHU:  CIy4YalHBIA  ONBIT  (CIy4aiHbII
HKCIEPUMEHT), HJIEMEHTAPHOE COOBITHE (3NIEMEHTAPHBIM MUCXO0J) CIIy4aifHOro
OMbITa, CIIy4alHOE COOBITHE, BEPOSTHOCTH COOBITUS; YMEHUE HaXOIUTh
BEPOSTHOCTH CIy4YalHBIX COOBITHMM B ONBITAX C PAaBHOBO3MO>KHBIMU
JJIEMEHTApHBIMU ~ COOBITMSIMHM;,  YMEHUE  pelmaTh  3aJjaud  METOJIOM
OpPraHM30BaHHOTO Mepedopa M C HCIOJIB30BaHUEM IPAaBUIIa YMHOXKCHHUS;
YMEHHUE OLICHUBATh BEPOSTHOCTH PEalbHBIX COOBITMH W SIBIECHUH, IOHUMATh
POJIb MIPAKTHYECKH TOCTOBEPHBIX U MAJIIOBEPOSITHBIX COOBITHI B OKPY>KaIoIIeM

MHUPE M B JKHU3HHU, 3HAKOMCTBO C IIOHATHUEM HE3aBHUCHUMBIX CO6BITHﬁ;




3HAKOMCTBO C 3aKOHOM OOJIBIIHX YHCEN U €TI0 POJIbIO B MAaCCOBBIX SBJICHUAX
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YMeHue BbHIOMpATh MOAXOMSANIMNA H3YYCHHBIM METOJ JUIsl PELICHHs 3a/auH,
IIPUBOJIUTH IIPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE H
JKU3HHM, pAaCIIO3HABaTh IIPOSIBICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE,
ONMCBHIBATh OTHAEIbHBIC BBIAAIOIIMECA PpE3YJbTAThI, IOJYYEHHBIE B XOZE
pa3BUTUA MAaTEMaTUKM KaK HAayKH, IPUBOJWUTH IIPUMEPHI MATEMAaTHYECKUX

OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOM U BCEMUPHON UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA OI'D 11O
MATEMATHKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna v BEIUMCIICHUS

1.1

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 OOBIKHOBEHHBIE U ACCATUYHBIEC APOOU, TPOLEHTHI, 0ECKOHEUHbIE MIEPUOINIECKUE IPOOH
1.3 Panmonanesheie yncna. Apudmernyeckue onepamnuy ¢ pairuoHaIbHBIMHU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCla. APH(PMETHIECKHE OTIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
s [TpuOnmxEHHBIE BBIYMCICHUS, TMpPaBUiIa OKPYIJICHUS, MPUKUAKA U OIEHKA pe3ylibTaTa
. BBIYMCIICHU I
2 AnreOpandecKkue BoIpaKEHUS
2.1 bykBeHHbIe BbIpaXeHHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ nenbiM nokasareneMm. CTeneHb ¢ palMOHAJbHBIM Ioka3areneM. (CBoiicTBa
' CTETeHU
2.3 MHorousieHsl
24 Anrebpanueckast 1poOb
5 s ApudmeTrnueckuii KopeHb HaTypalbHON cTeneHu. JleiicTBus ¢ apudmernyecKumMu
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
3 VYpaBHEHUSs 1 HEPABEHCTBA
3.1 Lenbie u 1poOHO-paoHaNbHbBIe ypaBHeHHUA. CHCTEMBI U COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie u 1poOHO-paIoHANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPaBEHCTB
33 Pemenue TeKCTOBBIX 3a1a4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOIIEHTOB
5 OyHKIUU
Oynknus, crnocodsl 3amanus QyHkiuu. ['padux dysakmum. O6macte ompeneneHus u
51 MHOXKeCTBO 3HadeHwi (yHkumu. Hymu dyskuuu. TIpomMexxyTKu 3HAKOIIOCTOSIHCTBA.

[IpomMexxyTk MOHOTOHHOCTH (yHKIMH. MakCUMyMbl M MHHUMYMBI (YHKIHH.

Haubonbiiee u HanMeHbllee 3HaueHHEe (GYHKUIUU Ha IPOMEKYTKE




Koopaunats! Ha IPsIMO U INIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HAa TIIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 TpeyroiapHuk

7.3 MHOroyrojapsHUKu

7.4 OKpy>KHOCTb U KpYyT

7.5 H3mepeHne reoMeTpu4eCcKruX BETUYHH

7.6 Bekropsl Ha m10CKOCTH
8 BeposiTHOCTh M cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padbr




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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