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HHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust Kak OJMH W3 OCHOBHBIX Pa3/IeioOB IIKOJBHOW MaTeMaTHUKH, UMEIOIUN CBOEH
[EeNbI0 00ECTeYnTh HM3YYCHHE CBOMCTB W pa3MepoB (HTyp, MX OTHONIEHWH W B3aMMHOE
pacroyio)keHue, OMHMpAeTCs Ha JIOTHUYECKYI0, JI0Ka3aTelIbHYI0 JHHMIO. L{eHHOCTh H3yueHHs
reOMEeTPHUH Ha YPOBHE OCHOBHOI'O OOILIEro 00pa30BaHuUs 3aKII0YAETCs B TOM, YTO 00ydaromuics
YUUTCSI TPOBOJUTH JIOKA3aTeNIbHbIE pAaCCYXJIEHHs, CTPOUTHh JIOITMYECKHE YMO3aKIIOUeHHUs,
JIOKa3bIBaTh WCTHUHHBIC YTBEPKIEHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOIUTH
paccyXJIeHHs «OT MPOTHBHOT0», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPIKIICHHSL.

Bropoii 1ienpio u3yueHus: reOMeTpun SBISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTa IpHU
pelIeHNH KaK MaTeMaTH4YeCKMX, TaK W TPAKTHUYECKUX 3a/1ad, BCTPEYAIONINXCS B pPEATBHOU
Ku3HU. OOydaromuiicss MOHKEH HAy4YMThCS OIPENeIUTh T'€OMETPHUYECKYI0 (Urypy, omucarhb
CIIOBAaMH JAaHHBIA YepTEK WM PUCYHOK, HANTH IUIOIAAb 3€MEIBHOTO YYacTKa, paccuyuTaTh
HEOOXOMMYIO JJIMHY OINTOBOJIOKOHHOrO Kalens WM Tpedyemble pa3Mmepbl Trapaxka s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYHCIHUTEIbHAS JIMHUS B W3yUYECHUH T'€OMETPHH.
IIpu pemenun 3amad  NPAKTUUYECKOTO  XapakTepa OOydaloOUIMiCs  Y4YMTCS  CTPOHUTH
MaTeMaTHYECKUEe MOJIENIM pPEalTbHBIX JKU3HCHHBIX CHUTYallWid, MPOBOIUTH BBIYHCICHUS U
OLIEHUBATh AJICKBATHOCTb MOJYYECHHOTO pe3yJIbTara.

KpaitHe Ba)XHO MOTYEPKUBATH CBSI3U TEOMETPHU C APYTUMH YYEOHBIMH TIpEIMETaMH,
MOTUBUpPOBaTb  MCIIOJb30BaTh  ONpEACICHHUS  TIEOMETPUYECKUX  (QUryp U MOHSATHIA,
JIEMOHCTPUPOBATH TPUMEHEHHE TIOJTYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. DTH CBSI3U HanboJee
SPKO BUJHBI B TeMax «Bektopby, « Tpuronomerpuyeckue COOTHOIEHUs», «MeTo KOOpIuHAT
u «Teopema ITudaropay.

VYueOHblil Kypc «I'eoMeTpus» BKIIOUACT CIEAYIOIIME OCHOBHBIE Pa3/eNbl COJEpPKAHUA:
«l'eomerpuueckne Gurypsl W WX CBOWCTBay, «lI3MepeHHEe TEOMETPHYECKHX BEITHUHHY,
«/lekapToBBl ~ KOOpPAMHATBI HAa  IUIOCKOCTH», «BekTopbl», «/IBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus mog00US.

Ha n3yuenue yuebHoro kypca «I'eomerpust» orBoaurcs 204 yaca: B 7 kiiacce — 68 yacoB
(2 gaca B Heneno), B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Hauanpubie noHsTus reomerpud. Todyka, IpsiMas, OTPE30K, Jyd. Yros. Buasl yrios.
BeprukansHele u cMexHbIE yIuIBl.  buccekTpuca yrina. JlomaHas, MHOIOYTOJBHUK.
[TapaienbHOCTE ¥ NEPIEHAUKYIISPHOCTD IIPSIMBIX.

Cummerpuunblie Gurypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuu. [IpumMepsl cummeTpun
B OKPY’KaIOIIEM MUDE.

OcHOBHbIE TIOCTPOEHHS C IOMOIIbIO IUPKYJIs M JuHedku. TpeyronbHuk. Bricora,
MenuaHa, OMCCEeKTpUca, UX CBOICTBA.

PaBHOOe1peHHBIN 1 pABHOCTOPOHHUH TpeyroyibHUKKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa M TpHU3HAKM pPaBHOOEAPEHHOro TpeyronbHuka. [Ipu3HaKuM paBeHCTBA
TPEYTOJIBHUKOB.

CpolicTBa M NpHU3HAKU MapajuieNbHbIX NpsiMbIXx. CyMMa yIiloB TpeyrojpHUKa. BHemHune
YTJIBI TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyroiapHuK. CBOMCTBO MeauaHbl INPSMOYIOJIBHOTO TPEYTOJIbHUKA,
IPOBEAEHHOW K TIuNOTeHy3e. IIpu3Haku paBeHCTBa MPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMmOyroabpHBIN TPEYTOIBHUK C YoM B 30°.

HepaBeHncTBa B reomeTpun: HEpaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJbIIeM yriie U O0NblIel CTOpOHE TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomerprueckoe MecTo TOYeK. buccekTpuca yrila M CEpeIMHHBIA NEPIEHIUKYIApP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTa TOUEK.

OxkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBoiicTBa. B3amMHoe pacroyioxeHue
OKpyXHOCTH M npsiMoil. KacarenbHast U cekymas K OKpy>KHOCTH. OKpYy>KHOCTb, BIIUCAHHas B
yroi. BrimcanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHHKA.

8 KVIACC

YereipéxyronsHuku. IlapamnenorpamMm, €ro npu3Hakd MU CBOMCTBA. YacTHbIE Cilydau
napajuiesIorpaMMoB (MIPSAMOYTOJIBHUK, POMO, KBaJparT), UX NpU3HAKU U cBOMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBONCTBa U Mpu3Haku. [IpsMoyTonbHas Tpanenms.

Merton ynBoenuss menuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
MPOMOPIMOHAIBHBIX OTPE3KaxX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tomobue TpeyronabHUKOB, KO3 dunmeHT noaodbus. [IpuzHaku momoOus TPeyroabHUKOB.
[Ipumenenue momodust MpH peIeHUH MPAKTUUECKHX 3ajau.

CaoiicTBa miomaaeil reomerpudeckux Quryp. GopMynbl A MIOMAAN TPEYroJbHUKA,
napasuiesiorpaMma, pom6Oa u tpanenun. OTHOIICHHUE IUIOMAACH MOT00HBIX (Quryp.

Brruncnenue miuomazeil TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsr Iludaropa mpu pemeHUN NPAKTUIECKUX
3a/1au.

CuHyc, KOCHHYC, TaHI'€HC OCTPOIO yrjia MNpsSMOYIOJbHOTO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. TpuroHoMmerpuueckue GyHkiuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJbHBIEC YIUIBI, YTOJI MEXKIY KACATEIBHOM M XOPIOH. YTIIBI MEXAY
XOpJaMHd U CEeKylIIMMHU. BriucaHHble M ONKCaHHbIE YETHIPEXYTOJbHUKH. B3anmHoe
pacrioyioxxeHue IByX OkKpyxkHoctei. Kacanume oxpyxknocted. OOmme KacaTeldbHbIE K ABYM

OKPY’KHOCTSIM.
9 KJIACC

Cunyc, xocunyc, TaHreic yrioB or 0 po 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYJIBI IPUBEICHUSI.



Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB ¥ TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [logobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 MpOU3BEIEHNN OTPE3KOB XOPJI, TEOPEMBI O IMTPOU3BEICHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrtop, nnmmHa (MOAyNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOIMOIOXKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaldy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTopa Mo IBYM HEKOJUIMHEapHbIM BeKTopaM. KoopamHaTel BEKTOpA.
CkassipHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHHUE JIJIsl HAX0XKIEHUS AJIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI Ha IIOCKOCTH. YPAaBHEHUS TMPSMOM M OKPYXKHOCTH B
KOOpPJMHATAX, [IEPECEUCHUE OKPYKHOCTEN U IIPAMBIX. MeToa KOOpAUHAT U €0 IIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JTMHA OKpYKHOCTH. ['pagycHas u pangnaHHas Mepa yria,
BBIYMCIICHUE JUIMH YT OKpykHOcTel. [limomans kpyra, CeKTopa, CerMeHTa.

JIBuKeHMsI IJIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (371eMEeHTapHbIe NPEACTaBICHUS).
[TapamiensHbii neperoc. I10BopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MpOrpaMMmbl yueOHOro Kypca «['eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHHE:

NpOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MAaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTE€MaTUYECKOW MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alid ero Ipas,
NPEJCTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3NIUYHBIX CTPYKTYP,
SBJIEHUH, MPOLENYp TPakJIaHCKOTo oOIiecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUMN
HAyKH, 0CO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHITUIIOB B AEATEIHLHOCTH YIEHOTO;

3) TpyA0OBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PEHICHUH NPAKTUYCCKUX 3a/ad MaTEeMaTHYECKOU
HAPaBIEHHOCTH, OCO3HAHMEM BaKHOCTU MAaTEeMAaTHUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
YKU3HM JIJIS1 YCTICTTHOM MPOo(heCCHOHATBHOM IeITeIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMECHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPACKTOPHUH OOpa3oBaHUA U
YKU3HCHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyK/IEHUH, YMEHUIO BUJETh MaTEeMaTUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUS:

OpUEHTAIIMEeN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNOBEKa, MPHUPOABI W O0OIIECTBAa, MOHUMAaHHUEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH JeSITeTbHOCTH, JITAaloOB €€ pa3BUTHSA U
3HAUMMOCTHU JJIs1 pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMAaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHHWS MHUPA, OBJAJCHUEM TMPOCTEUIIMMHU HaBBIKAMU
HCCJIEI0BATENbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJbTYPbl  310POBbSl W
IMOLMOHAJIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHATH MaTEMaTHYECKUE 3HAHMUS B HMHTEPECaX CBOETO 3/J0POBBS,
BEJICHUs 37J0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryyispHas Qu3uveckas aKTHBHOCThH), CHOPMHUPOBAHHOCTBHIO HaBBIKA pediekcuu,
MpU3HAHKEM CBOETO MpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa JIPYroro 4eJIoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHME:

OpHEHTAIlMe Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM IS pellieHus 3ajad B o0iacTu
COXPAHHOCTH OKpY>Karolleil cpejpl, TIAHUPOBAHUS TOCTYNKOB U OILICHKH HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPY>KaIOILIEH cpefbl, OCO3HAHUEM TI00aNTbHOIO XapaKTepa SKOJOTHYECKHX
po0JIeM U TyTeH UX PEIICHUS;

8) ajanTanus K U3MEHAIIUMCS YCJIOBUAM COUMATbHOM M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHUSX HEOMNPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y JAPYTHUX
JIOJICH, MPUOOPETaTh B COBMECTHOM JESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OMbITA JPYTHUX;



HE0OXOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHH, B TOM 4ucie (GOpMYIUPOBATH UECH,
MOHSTHSI, TUIOTE3bI 00 0OBEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
NeQUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYalMI0, BOCIHPUHUMATb CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYyIOIIMH KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMble DELICHUS U
neicTBus, pOpMyIMPOBATH U OLEHUBATh PUCKU U TIOCTEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Io3HaBaTebHBIC YHHBEPCAJIbHbIC YUeOHbIe 1eHCTBHS

Ba3oBble oruyeckue geiicTBus:
® BBIBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEeMaTHUYECKUX OOBEKTOB,
MOHSTHM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (OPMYJIUPOBATH OINpEAESCHUs MOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALMU, OCHOBAHUS /7151 0000ILEHUS U
CPaBHEHHUS, KpUTEPUU TPOBOAMMOI0 aHAIIN3A;
® BOCIpPUHUMATbh, (OPMYJIHPOBATH U TNPEOOPA3OBBIBATH CYXKIEHHS: YTBEpAHUTEIbHbIE U
OTpHUILaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,
® BBIBIATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (akTax,
NaHHBIX, HAONIOACHUAX U YTBEPKACHUAX, NpeularaTb KPUTEPUU JJIsi BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;
® JenaTh BBIBOJABI C KCIOJb30BAHHUEM 3aKOHOB JIOTMKU, NEAYKTHBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
® pa3dupaTh JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUH (MpsMbIe U OT MPOTUBHOTIO),
MIPOBOJIUTh CAMOCTOSITEJIbHO HECJIOXKHBIE J0Ka3aTelbCTBA MaTeMaTHUeCKuX (PaKTos,
BBICTPauBaTh apryMEeHTAallMI0, NMPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;
® BpIOMpaTh crnoco0 pemeHus y4yeOHOM 3ajaud (CpaBHMBAaTh HECKOJIBKO BapHUaHTOB
peleHusi, BEIOUpaTh Hanbosee MOAXOMAUIMNA C Y4ETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KpUTEPUEB).
ba3oBble ucciienoBare/bCKue 1eHCTBHUA:
® UCHOJB30BaTh  BONPOCHl KAk  HCCIIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS,
(hopMyaHpOBaTh BOMPOCHI, (PUKCHpPYIOLIME TPOTUBOPEUYHE, MPOOIeMy, CaMOCTOSATEILHO
YCTaHABJIMBATh MCKOMOE U JaHHOE, (JOpMUPOBATh TUIIOTE3Y, apryMEHTHPOBATh CBOIO
MIO3ULUIO, MHEHHUE;
® [POBOAUTH IO CaMOCTOSITENIbHO COCTABJIIEHHOMY IUIAHY HECJIOXHBIH SKCIEPUMEHT,
HeOoJIbIIIoe  HCCIEeIOBaHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOTro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
® CcaMOCTOSTENbHO  (OPMYJIMpPOBaTh  OOOOINEHMS U BBIBOABI IO  pe3yJbTaTaM
MIPOBEEHHOTO HAOJIIOJIEHUS, UCCIEN0BAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI];
® [IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIIBUraTh MPEATOIOKEHHS
0 €ro pa3BUTUU B HOBBIX yCIIOBUSX.
Pa6ora ¢ undopmanmeii:
®  BBIABIATH HEAOCTATOUHOCTh U U30BITOYHOCTh MH(POPMALIUH, JTAaHHBIX, HEOOXOJUMBIX IS
pelleHus 3a/1auu;
® BBHIOMpaTh, AHATU3UPOBATh, CHUCTEMATU3MPOBATH M HHTEPIPETHPOBATH HH(POPMALUIO
Pa3NUYHBIX BUAOB U (POPM IpEICTABICHHUS;
* BpIOMpaTh (POpPMY MpeAcTaBICHUS UHPOPMALUU M WIUIIOCTPUPOBATH PELIaeMble 3a1aun
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMAMU;



OLIEHUBATh HAAEKHOCTh MHOOPMAIMH MO0 KPUTEPHUSIM, MPEUIOKEHHBIM YYUTEIEM WM
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe 1eHCTBHUA:

BOCIIpUHUMATb U (bOpMy.]'H/IpOBaTI) CYXKICHUA B COOTBETCTBUH C YCIOBHAMHU U LECIAMU
OOIIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3pPCHHS B YCTHBIX H
IMUCbMCHHBIX TCKCTAaX, JaBaThb IMOJACHCHHUA IO XOAYy PCUICHUA 3aJa4l, KOMMCHTHUPOBATH
MOJTYYCHHBIH Pe3yJIbTaT;

B X0JIe 00CYXXJIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoi 3a/1auu, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA MOMCK PEUICHHUS, COTIOCTABIIAThH
CBOM CYXICHHA C CYXKICHUAMU APYIrUuX Y4aCTHHKOB AUajiora, O6HaPY)KI/IBaTB pasianuue
U CXOJICTBO IMO3MUIMHA, B KOPPEKTHOH (opme (HOpMYyTHUpOBATh pa3HOTIACHS, CBOH
BO3paKCHHUS,

MPEICTABIATh PE3yJIbTAThl PEIICHUS 3a]aud, SKCIICPUMEHTA, MCCIICIOBaHUS, MPOCKTa,
CaMOCTOSTCIIBHO BBI6I/IpaTB (1)opMaT BBICTYIIJICHUSA C y‘IéTOM 3aaa4 MOpe3CcHTauuu M
0COOEHHOCTEH ay TUTOPHH;

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHAMBUAYAIbHON pabOTHI IPU
pellieHNH yUYeOHbIX MaTEMaTHYECKUX 3a71ay;

IIpUHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IUIAHUPOBATH OpTraHHU3allUIO COBMECTHOU
paboThI, pactpeesaTh BUIbI pabOT, JOrOBapUBATHCS, 0OCYkKIATh MPOIECC M PE3YIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B IPYMIOBBIX hopMax paboThl (00Cy)aeHMsI, 0OMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YacTh PAOOTHI M KOOPAMHUPOBATH CBOM JCHCTBUSA
C IPYrMMHU 4JICHAMH KOMaHIbl, OLICHMBATh KaYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KpUTEpUsIM, CHOPMYITHUPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBHUS.

PerHﬂTI/IBHLIe YHUBEpPCAJIIbHBIC yqeﬁm)le JeHCTBUA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, alTOPUTM pelleHus 3agadd (WIM ero 4Yacth),
BBIOMpATh CHOCOO peleHuss ¢ Y4YETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEHM, apryMEHTHpPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOH MH(OpMAIIH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ylibTaTa pelieHUs
MaTeMaTUYECKOH 3a7auu;

MpEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PEIICHUU 3aJla4M, BHOCUTH
KOPPEKTHBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, HaMJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa JNEATEIBHOCTH NOCTABICHHOW LIEJIM U YCIOBUSAM,
OOBSICHATH MPUYNHBI JOCTIKEHHSI HJTM HEJOCTHKCHHUS 1IEJIH, HAaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce oOy4aromuiicss MOJIYYUT CIEAYIOIIHME MpPEeIMETHBIC

pE3yJIbTATHI:

Pacno3naBath HU3YYCHHBIC T'C€COMCTPHUYCCKUC (1)I/Il"prI, onpeaciIATb HMX B3dUMHOC

pacrosio)keHue, H300pakaTb TeoMETpUYecKue (UTYpBI, BBITOIHATH YEPTEKH IO YCIOBHIO
3amayu. M3MepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemarh 3ajayd Ha BBIYMCICHHME IJIMH
OTPE3KOB U BEJIMYHUH YIJIOB.



Henatb rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIWYHMH MPEIMETOB B PEAbHOM KMU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznnuare pasmepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouth 4epTekM K FT€OMETPUUECKHUM 3a/1ayaM.

[Tonp30BaTbcsl MpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh IPU3HAKK U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOANTB JTOTHYECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUIECKUX TEOPEM.

[lonb30BaTbcsd NpHU3HAKAMU PABEHCTBA IPSAMOYIOJbHBIX TPEYIOJbHUKOB, CBONCTBOM
MEJIMaHbl, MPOBEACHHOW K THUIIOTEHY3€ NPSIMOYIOJBHOIO TpPEYrOJbHHKA, B PEIICHHUH
T€OMETPUYECKUX 3a/a4.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTh NapauleIbHOCTh MPSIMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTOM IPSIMOM.

Pemats 3a1aun Ha kiieT4aroit Oymare.

[IpoBoaUTH BBIYMCIIEHUS W HAXOAWTb YHUCIOBbIE U OYKBEHHbIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKUX  3aJadyax C  HUCIOJIb30BAaHUEM CYMMBl  YIJIOB  TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IpPH MEPECEYCHHUU IBYX MapauiebHbIX
IpsSIMBIX ceKylIel. PemaTs npakTnyeckue 3a1aun Ha HAXOKJIEHHUE YIJIOB.

Bnagets noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPENENIATh OUCCEKTPUCY yIria
Y CEpEVHHbIN NEPIEHANKYJIISAP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOYEK.

@opMyIMpPOBATH ONPEACIICHUSI OKPYKHOCTH M KpYyra, XOpAbl M JHaMeTpa OKPY>KHOCTH,
II0JIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHATH 9TH CBOMCTBA IIPU PEILIEHUU 3a7au.

Biianets moHsATHEM OINMCAaHHOM OKOJIO TPEYTOJIBHMKA OKPYKHOCTH, YMETh HaXOJIUTh €€
nentp. Ilonap3oBarecs GpakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MIEpECeKatoTCs B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MNEPIECHIUKYJSAPBl K CTOPOHAM TpPEYrOJIbHUKA
IIEPECEKAIOTCS B OJIHOM TOUKE.

Biamerp noOHATHMEM KacaTeabHOM K  OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOM O
NEPIEHUKYJIAPHOCTH KacaTelbHON U paauyca, IPOBEAEHHOTO K TOUKE KaCaHusl.

[lonb30BaTbcss OPOCTEHIIMMU —T€OMETPUYECKUMH HEPaBEHCTBAMH, IOHMMATh UX
IPAKTUYECKUHA CMBICIL.

[IpoBOAUTHE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MTOMOIIBIO [IUPKYJIS U JIUHEHKH.

K koHmy oOydenuss B 8 kJiacce oOydarolMiics MOMYyYUT CIEAYIOIIME NpeAMETHBIE
pe3yJbTaThI:

PacriozHaBaTh OCHOBHBIE BHJBI UYETBIPEXYTONBHUKOB, MX JJIEMEHTHI, MOJIb30BaThCS X
CBOMCTBAMM IIPU PEIICHUU N'€OMETPUUECKUX 3a1ad.

[IpuMeHsATH CBOWMCTBA TOUKM IEpECEUeHUs MEOUaH TPEeYrojbHMKA (LIEHTpa Macc) B
penieHuu 3a1ad.

Bragets noHsTHEM CpeHEN JUMHUM TPEYTOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMCTBA
IIpM pELICHHH reomerpudeckux 3anad. llomp3oBatecss Teopemon dameca M Teopemoil o
IIPONOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS MPAKTUYECKUX 3a/1ad.

[IpumeHsTh pU3HAKK 110A00MS TPEYTOJBHUKOB B PELLIEHUU T'€OMETPUUYECKUX 3a]1a4.

[Tonp3oBatbes Teopemoil Iludaropa s pelieHus reoMETpUYECKUX U MPAKTHYECKUX
3ana4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/ayax, CaMOCTOSITENIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLIUE JITMHBI.

Bianers moHATHAMHM CHMHYyCa, KOCMHYyCa W TaHI€HCAa OCTPOrO yIyla NPSAMOYIOJIbHOTO
TpeyrojabHuKa. [1071p30BaThCS 3TUMHU NOHATUAMH U1 PEILIEHUS IPAKTUYECKUX 3a1ad.

Beruucnsate  (paznuyHbIMH - criocoOaMu) — IJIOIMIAAb  TPEYTrOJbHUKA W ILJIOMIAIU
MHOTOYTOJIbHBIX ~ (uryp (monb3ysch, TIA€ HEOOXOIUMMO, KaJIbKyIiaTopoMm). I[IpuMeHATH
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BIMCAHHOIO M LIEHTPAJIBHOIO yIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJaX, YIJIax MEXAy XOopJAaMu (CEeKyIIMMHU) U YIJIe MEXIY KacaTeIbHOW U XOpAou
IIPU PEILICHUU T€OMETPUYECKUX 3a/1ay.



Biagerp MOHATHEM ONHCAHHOIO YETBIPEXYTOJbHHUKA, IPUMEHATH CBOMCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA MTPH PEIICHUH 3a]1a4.

[IpuMeHATh MOJydYEeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IS
3a/1a4 peajbHOM JKU3HHU U MPOBOAUTH COOTBETCTBYIOLIME BHIYMCIEHUS C MPUMEHEHHEM MOJ00us
U TPUTOHOMETPHH (TI0JIB3YACH, I HE00X0AUMO, KATbKYJISTOPOM).

K konmy oOyuenus B 9 kJacce OOyYarONIMICS TOMYYUT CIEAYIOIIHE TPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTrOHOMETpHUYECKHE (QYHKIUU OCTPBIX VYTJIOB, HAXOJUThb C HUX IOMOIIBIO
pa3UyHbIe  DJIEMEHTHl  NPSMOYTOJBHOIO  TPEYroJIbHUKA  («peleHHe MPsIMOYTOJbHBIX
TPEeyrojabHUKOBY). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISATOpa) AJIUMHBI U YTJIbI JUIsl HETAOIMYHBIX
3HA4YCHUI.

[Tonb3oBatbes popMynaMu IpUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUISL HAXOXKAECHHS COOTHOILIEHUH MEXly TPUTOHOMETPUYECKUMH BETUNYHHAMHU.

Hcnonb30BaTh T€OpEMbI CHHYCOB M KOCHHYCOB JIJISl HAXOX/ICHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYToJIbHUKA («pEIICHUEe TPEYTrOJIbHUKOBY), NMPUMEHATh MX IMPH PEIICHHUH T'€OMETPHUYECKUX
3a/1a4.

Brnaners noHATHSAMEU ITpeoOpa3oBaHUs MOA0OUS, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. [lonp30BaThcs cBOWCTBAMHU MOAOOUS MPOU3BOJBHBIX (PUTYp, YMETh BHIYUCIATh JUIMHBI U
HAXOJUTh YIJIbl y NMOAOOHBIX Guryp. IlpumeHsars cBoiicTBa MOAOOMS B MPAKTHUYECKUX 3ajayax.
YMeTh NpUBOAUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE.

[lonb30BaTbesd TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB
CEeKYILHX, O KBaJpaTe KacaTeJIbHOM.

[lonp30BaThcs BEKTOpaMM, MOHMUMATh HMX TIEOMETPUYECKMA M (DU3UYECKHH CMBICI,
OPUMEHATh UX B PEHICHUH TeoMeTpudeckux U (usmueckux 3anad. [IpumeHsTh cKansipHOe
IIPOM3BE/ICHUE BEKTOPOB JJIsl HAX0XK/IEHUS JJIMH U YIJIOB.

[losnb30BaTbcst METONOM KOOpJAMHAT HA IJIOCKOCTH, MPUMEHSATh €ro B PEUICHUH
TFE€OMETPUUYECKUX U NPAKTUYECKUX 3a]1a4.

Bragers MOHATHSAMHM NMPaBUIBLHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI JYyTH
OKPYXKHOCTM M DPaJMAaHHOW MEpHI yIJa, YMETh BBIYMCIATH IUIOIIAJb Kpyra M €ro 4YacTem.
[IpuMeHsTH noMy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.

HaxoauTe ocu (MM LEHTpBI) CUMMETPUU (PUTYp, NPUMEHSATH JABMKEHMS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHTh MOJTydYEeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTh MATEMAaTHYECKHE MOJEIH IS
3a/1a4 peaJbHOM JKU3HU U IIPOBOAMTH COOTBETCTBYIOLIME BHIYMCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUYECKUX (PYHKIMH (TIOJIB3YSACh, I71€ HEOOXOIUMO, KAJIBKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJumnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanmue
Ne (uudpossbie)
n/n | PA3ACTIOB HTEM Beero Konrtpoasnsie | IIpakTnuyeckue 06pazoBaTeIbHbIe
NporpamMmsbl padoTbI padoThI pecypebi
[Ipocreitmnme
reOMeTpHUYECKUe
1 Gurypsl U X 14 bubmuoreka LIOK
cBoiicTBa. 3mepeHue https://m.edsoo.ru/7f415e2e
TCOMETPHYCCKUX
BEJIMYUH
bu6mmoreka [JOK
2 TpeyrobHuku 22 ! https://m.edsoo.ru/7f415¢e2e
3 E;ﬁfi;ﬁ;fa YIJIOB 14 1 bubmorexa TIOK
’ https://m.edsoo.ru/7f415¢e2e
TpPEeyroJbHUKA
4| Tomerpmenae 14 | Bufmorexa LIOK
https://m.edsoo.ru/7f415¢e2e
MOCTPOCHUS
5 IToBTOpEHwME, 4 1 bubmuoreka [JOK
0000111eHIe 3HaHUH https://m.edsoo.ru/7f415¢e2e
OBILEE KOJIMYECTBO 68 4 0

YACOB II10 ITPOTPAMME




8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3uesion (ungposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero Kontpoaenie | Tpakruieckue o0pa3oBaTebHbIC
padoThI padoThI pecype
N bubmorexa [JOK
! HeTbIpEXyroTbHHKN 12 I https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema
) 0 TPOMOPIHUOHATIBHBIX 15 1 bubmmoreka [JOK
OTpe3Kax, MOJ00HBIC https://m.edsoo.ru/7f417e18
TPEeYroJbHUKU
ITmontans. Haxoxnenue
3 IJIOIIAIEN TPEYTOJIbHUKOB 14 1 bu6mmoreka [IOK
¥ MHOTOYTOJIBHBIX (DUTYP. https://m.edsoo.ru/7f417e18
[Tnomaau mogo6HBIX huUryp
4 Teopema IIudaropa u 10 1 bub6mmoreka [IOK
Hayajia TPUTOHOMETPUH https://m.edsoo.ru/7f417¢18
VYTIbl B OKpYKHOCTH.
Brucannble u onricaHHbIE
5 YETBIPEXYTOJIbHUKU. 13 1 bubanorexka [HOK
Kacarenbnbie k https://m.edsoo.ru/7f417e18
okpyxkHocTu. Kacanue
OKPYKHOCTEHU
6 [ToBTOpEeHME, 0000IIEHNE 4 1 bu6nuoreka [JOK
3HaHUMI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOTPAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (uu¢possbIe)
o/ | PA3AC]I0B M TeM Beero Kourpoasbnsie | IlpakTuyeckue 06PA30BATEIBLHBIE
NporpamMmabl padoThI padoThI pecype
Tpuronomerpusi.

1 TeopeMbl KOCHHYCOB 1 16 1 bubnuorexa [JOK
cuHycoB. Pemienue https://m.edsoo.ru/7f41al2c¢
TPEYTOJIbHUKOB
[IpeobpazoBanue

) nogoous. MeTtpudeckue 10 1 bu6nmoreka [JOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bubmmorekxa [JOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
, | o \ 1 B LOK
https://m.edsoo.ru/7f41al2c
MJIOCKOCTH
[IpaBunbHbBIE
;| oo B 10K
https://m.edsoo.ru/7f41al2c
TJIOMIAh KpyTa.
Brruucnienue miomaaen
bubmuoreka [JOK

6 JBIDKCHUS ILI0CKOCTH 6 https://m.edsoo.ru/7{41al2c
IToBTOpEHME,

7 0000111eHNE, 7 ) bu6nmoreka [JOK
CUCTEMAaTH3AIIHS https://m.edsoo.ru/7f41al2c
3HAHUU

OBUIEE KOJIMYECTBO 63 6 0
YACOB I10 [TPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUE

7 KJIIACC
N KoanuecTBo yacos Nara DJIeKTPOHHBIE I (POBLIE
lI/-l'l Tema ypoxa Beero Kontposbhbie | IIpakTHyeckue D — o0pasoBaTejbHbIe
padoThI padoTbI pecypchl
[Ipocreitmue
1 T€OMETPUUECKHUE 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 i/([)};(;I:;{FOJIBHI/IK, 1 https://m.edsoo.ru/7c44aba4
3 ggg;ﬁ:;i:me o 1 https://m.edsoo.ru/6abb5328
4 S;g;ﬁg;igme b 1 https://m.edsoo.ru/5bafbef6
5 gggﬁggﬁ:}ﬂe YIB! 1 https://m.edsoo.ru/c4a576d8
6 ng}iﬁg;’;igme Vb 1 https://m.edsoo.ru/59f32be7
7 g;iﬁi;igme yIBl 1 https://m.edsoo.ru/b25ad662
8 gx)iﬁ::;igme o 1 https://m.edsoo.ru/7efd9{79
W3mepeHune TMHEHHBIX 1
9 ZZE{?;’;;}?;?;?E:;KOB u 1 https://m.edsoo.ru/31ef35ab
YTJIOB
H3mepenne TMHENHBIX U
10 zii{(;f;;é}?;gzjﬁgéxm u 1 https://m.edsoo.ru/d3138al15
YIJIOB
11 H3mepenue TMHEHHBIX U 1 https://m.edsoo.ru/7228de75




YTJIOBBIX BEJIMYHH,
BBIUHCJICHUE OTPE3KOB U
yIJI0B

12

H3mepenne TMHENHBIX U
YTJIOBBIX BEIUYHH,
BBIYHCIICHUE OTPE3KOB U
YIJIOB

https://m.edso0.ru/26388283

13

[TepumeTp 1 ruTomanbs
¢uryp, cCocTaBIeHHBIX U3
pSIMOYTOJILHUKOB

https://m.edsoo.ru/313f3af6

14

[TepumeTp ¥ mIOIIAIb
¢Guryp, cocTaBIeHHBIX U3
IpSIMOYTOJILHUKOB

https://m.edsoo.ru/68567544

15

[TonsTHE O paBHBIX
TPEYroJbHUKAX U
HEpPBUYHBIE
IIPEJICTaBICHUS O
paBHBIX Gurypax

https://m.edso0.ru/6543{8e6

16

Tpu npr3Haka paBeHCTBA
TPEYTrOJIbHUKOB

https://m.edsoo.ru/662{4758

17

Tpu npuzHaka paBeHCTBa
TPEYroJbHUKOB

https://m.edsoo.ru/a56dafee

18

Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB

https://m.edsoo.ru/8c898d59

19

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/d7bafal2

20

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

https://m.edso00.ru/2a9887a8

21

Tpu npr3Haka paBeHCTBA
TPEYTrOJIbHUKOB

https://m.edsoo.ru/9bb24429

22

[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX

https://m.edsoo.ru/a8978b7e




TPEYTrOJbHUKOB

23

[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

https://m.eds00.ru/6838bd37

24

CBOHCTBO MeTMAHBI
MPSMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM K
THUIIOTEHY3€e

https://m.edsoo.ru/feba2371

25

CBONCTBO MeqHUaHbBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM K
THIIOTCHY3E

https://m.edsoo.ru/e77e5f76

26

PaBHOOe1peHHBIC U
PaBHOCTOPOHHHE
TPEYrOJbHUKU

https://m.edsoo.ru/64cb4ade

27

[Ipu3Haku u cBOMCTBA
PaBHOOEAPEHHOTO
TPEYroJbHUKA

https://m.edsoo.ru/daf99266

28

[Ipu3Haku u cBOlCTBa
paBHOOCIPEHHOTO
TPEYroJbHUKA

https://m.edsoo.ru/3c498aal

29

[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TpeyrojJbHUKa

https://m.edsoo.ru/4a4597ba

30

HepaBeHncrtsa B
reoOMeTpun

https://m.edsoo.ru/5¢23¢39d

31

Hepasencrtsa B
r€OMETPUH

https://m.edso00.ru/61bb5b&7

32

Hepasencrtna B
r€OMETPUU

https://m.edsoo.ru/77¢15319




33

Hepasencrtna B
reOMETPUU

https://m.edsoo.ru/2a12d145

34

[IpsimoyronbHbII
TPEYTOJIbHUK C YTJIOM B
30°

https://m.edsoo.ru/cba738df

35

[IpsaMoyronbHBII
TPEYTOJILHUK C YTIIOM B
30°

https://m.edsoo0.ru/79577¢87

36

KoHnTtposnbHas paboTta mo
teme "TpeyrospHuxu"

https://m.eds00.ru/985d6b47

37

[TapamenbHble IPSIMBIE,
UX CBOMCTBA

https://m.edsoo.ru/e7alac2d

38

[LsaTe1it mocTynar
EBxmuna

https://m.edso0.ru/82915793

39

Hakpecr nexamue,
COOTBETCTBEHHBIC 1
OJIHOCTOPOHHUE YTJIHI,
o0Opa3oBaHHbIE TPU
nepeceyeHn
napauieIbHBIX MPSMBIX
CEKYIIEeH

https://m.edsoo.ru/f8a72ef6

40

Hakpect nexarue,
COOTBETCTBEHHBIC H
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU
MePECCUCHUH
napauIeTbHBIX TPSIMBIX
CeKyIei

https://m.edsoo.ru/fd45766f

41

Hakpect nexanue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE TPU
MIEPECCUCHUH

https://m.edsoo.ru/9bfba414




napajaCIbHbIX MPAMBIX
CEeKYyIIEeH

42

HakpecT nexamue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIHI,
o0Opa3oBaHHbIE IPU
MIEPECCUCHUH
napauieIbHbIX MPSMBIX
CEeKyIIeH

https://m.edsoo.ru/dcf58e2¢

43

HaxkpecT nexaue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIHI,
o0Opa3oBaHHbIE IPU
nepeceyeHu
napaiebHBIX MPSIMBIX
CeKyIIei

https://m.edsoo.ru/2a5b246¢

44

[TpusHak
MapajuiebHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PacCTOSTHUMI
OT TOYEK OJHOUN MpPsIMOM
JI0 BTOPOM IpsIMOM

https://m.eds00.ru/6942{486

45

[Ipusnaxk
NapajuIeIbHOCTH
IIPSIMBIX Yepe3
PaBEHCTBO PacCTOSHUI
OT TOYEK OJHOU IIPAMOI
JI0 BTOPOM NpsIMOU

https://m.eds00.ru/929568fa

46

Cymma yrioB
TPEYToJIbHUKA

https://m.edsoo.ru/caa59a87

47

Cymma yrios
TPEyToJIbHUKA

https://m.edsoo.ru/f71b17d3

48

BHemnue yrisl

https://m.edsoo.ru/b9223191




TPEYrOJbHUKA

Bremnue yrisl

49 https://m.edsoo.ru/99eb2824
TPEYroJbHUKA
KonTponbHas padoTa 1mo

50 Teme "Tlapanienshbie https://m.edsoo.ru/9917da72
npsIMBIE, CYMMa YTJIOB
TpeyrojbHuKa"

51 OKpyKHOCTS, XOI}HH 1 https://m.edsoo.ru/64e76d1c
JIMaMETP, MX CBOMCTBA

52 Kacarembnas K https://m.edsoo.ru/b7ee8e8a
OKPYKHOCTHU

53 OKpYKHOCTE, BIMCAHHAA https://m.edsoo.ru/ffcac611
B YrOJI

54 | OKPYXKHOCTh, BruCaHHAS https://m.edsoo.ru/98bbdffd
B yroi

55 Housue o IMT, https://m.edsoo.ru/7aef28db
NpUMEHCHHE B 3a/1a4ax

56 Honsue o IMT, https://m.edsoo.ru/1cal8372
IPUMEHEHHUE B 337a9ax
buccekrpuca u
CEepEIVHHBIN

57 MEePIEHANKYIISIP Kak https://m.edsoo.ru/ef76e82b
rCOMETPUYCCKUE MECTa
TOYEK

58 OKpy>KHOCTE, ONUCAHHAs https://m.edsoo.ru/564t6fce
OKOJIO TPEYTOJbHUKA

59 OKpy>KHOCTS, OnHCaHHas https://m.eds00.ru/99523196
OKOJIO TPEYTOJIbHHUKA

60 OKpy>KHOCTE, BIHCAHHAs https://m.edsoo.ru/3351964c¢
B TPEYTOJIbHHUK

61 OKPpY>KHOCT, BIMCAHHA https://m.edsoo.ru/76e866¢c4

B TPEYTOJIbHUK




62

[Ipocreiimume 3amaun Ha
MIOCTPOCHUE

https://m.edsoo.ru/263dba7c

63

[Ipocreiimme 3axaun Ha
MIOCTPOCHUE

https://m.edsoo.ru/f21fcctb

64

KonTponsHas padora no
teme "OKpyKHOCTb U
Kpyr. I'eomerpruueckue
nocTpoeHus"

https://m.edsoo.ru/le2edcl5

65

[ToBTOpEHME U
000011IeHNe 3HAHUI
OCHOBHBIX ITOHSTHH B
METOJIOB Kypca 7 Kiiacca

https://m.edsoo.ru/ec47a89¢

66

Hrorosast KOHTpOIbHASA
pabota

https://m.edsoo0.ru/594ee3{8

67

[ToBTOpEeHUE N
000011IeHNE 3HAHUT
OCHOBHBIX MMOHATHH U
METOJIOB Kypca 7 Kjiacca

https://m.edsoo.ru/86b3725a

68

[ToBTOpenue u
00o01IeHne 3HaHU |
OCHOBHBIX ITOHATHH U
METOJOB Kypca 7 Kiacca

https://m.edsoo.ru/49aed132

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68




8 KJIACC

Koan4yecTBOo 4acoB

DJIeKTpOHHbIe U poBbIE

Ne Tema ypoka KoHT Aara 00
w/n Beero poabHbie | IIpakTu4yeckue —— pa3oBaTejIbHbIC
padoThl padoThI pecypcbl

1 HapaJ‘IJ‘IeJ‘[OFpaME/I > €19 1 https://m.edso00.ru/f95299d8
NPU3HAKH U CBOMCTBA

2 Hapaseorp aM, ero 1 https://m.edsoo.ru/dddcdd25
IpU3HAKU U CBOWCTBA

3 Hapannezorpan, ero 1 https://m.edsoo.ru/77fd6d1d
NPU3HAKU U CBOMCTBA
YacTtHble ciyyan
napaieIorpaMMOB

4 (IpsAIMOYTOJILHUK, pOMO, 1 https://m.eds00.ru/94c¢93461
KBaJpar), X MpU3HAKU U
CBOMCTBA
YacTHble caydan
napaieorpaMMOB

5 (IpAMOYTONBLHUK, POMO, 1 https://m.eds00.ru/51911786
KBaJlpar), X MpU3HAKU U
CBOMCTBA
YacTtHele cyyan
napauieorpaMMOB

6 (TIpsIMOYTOJIEHUK, pOMO, 1 https://m.edso0.ru/27256434
KBaJlpaT), UX MPU3HAKU U
CBOMCTBa

7 Tpanemus 1 https://m.edsoo.ru/8ef16498

8 Pasroboxas u mpamoyropias 1 https://m.edsoo.ru/1b7b3eal
Tpamnenuu

9 PasroGoKas u mpsamoyronbias 1 https://m.edsoo.ru/be3cc4de
Tpamneniu

10 MeTto/1 yIBO€HUS] MEIUaHBI 1 https://m.edsoo.ru/987cb6e8




11 LlenTpanpHasi CUMMETpUS 1 https://m.edsoo.ru/9fb2aace
12 ,ISOHTP OJILHAA P a60Ta"n0 reme 1 https://m.edsoo.ru/144684¢5
YeThIpEXyroJbHUKU

13 Teopema Daineca u Teopema 0 1 https://m.edsoo.ru/1f164baa
MIPOMOPITMOHATILHBIX OTPE3Kax

14 CpenHsisi THHUS TPEYTOJILHUKA 1 https://m.edsoo.ru/5caaS51b

15 CpenHsisi THHUS TPEYTOJILHUKA 1 https://m.edso0.ru/27335f97

16 Tpanerus, €€ cpeHss JUHUS 1 https://m.edsoo.ru/e4935643

17 Tpaneuus, e€ cpeaHsis JUHUS 1 https://m.edsoo.ru/43¢7b651

18 [IponopiinoHaIbHBIC OTPE3KH 1 https://m.eds00.1ru/4d3¢cd568

19 [TponopiinoHaIbHBIC OTPE3KH 1 https://m.eds00.1u/537¢cf2b8

20 LleHTp Macc B TPEYTOJbHHUKE 1 https://m.edsoo.ru/5¢cfd32c4

21 [TogoGHBIC TPEYTOIBHUKH 1 https://m.edsoo.ru/de9d4f1f

22 Tpu npusnaia nonoous 1 https://m.edsoo.ru/3d9d8817
TPEYTOJIbHUKOB

23 Tpu npusnaxa noxo6us 1 https://m.edsoo.ru/65d233dd
TPEYTOJIHLHUKOB

24 Tpu npusnaia nonoous 1 https://m.edsoo.ru/2ab3b872
TPEYTOJILHUKOB

25 Tpu npusnaia nonoous 1 https://m.edsoo.ru/a872872
TPEYTOJLHUKOB

26 Ipuvenerne nonodus npu 1 https://m.edsoo.ru/4a8cbfdf
pEIIeHUH MTPAKTHYECKHX 33184

27 ,I,<OHTp OTLHAA paboTa 1o Te,l,we 1 https://m.edsoo.ru/f5573351

[To00HBIE TPEYTOIBHUKH

28 CBoiicTsa niomajei 1 https://m.edsoo.ru/dcecSb8c
FeOMETPUUECKUX PUTYD
DopmyIibl J1s TIOIIAAN

29 TPEyroJbHHKA, 1 https://m.edsoo.ru/b91{44ea
napajuiesiorpaMma

30 DopMyJIBI JUISI TUIOIIAIH 1 https://m.edsoo.ru/d58d8422




TPEYTOJIbHUKA,
napajuiejaorpamma

DopMyITBI TS IOIAAN

31 TPEYTOJIbHUKA, https://m.edsoo.ru/d1c6cf5b
napajuieJorpaMma
DopMyJIBI TS TIOMIATH

32 TPEYTOJIbHUKA, https://m.edsoo.ru/958e8498
napajuieJiorpaMma
DopMyJTBI TS TIOMIAIH

33 TPEYTOJIbHUKA, https://m.edsoo.ru/2e5a5e9d
napajuieJiorpaMma

34 Brrancnenue nomazei https://m.edsoo.ru/c19ff29c¢
CIIOXKHBIX QUryp

35 Hnomanuv(bnryp Ha https://m.edsoo.ru/c67fd599
KJIeT4aTou Oymare

36 [Tnomaayn momoOHBIX Guryp https://m.edsoo.ru/dclel 62f

37 [Tnomaayn momoOHBIX Guryp https://m.edsoo.ru/1b83b7d3

38 3ajiasy ¢ IpAKTHHECKIM https://m.edsoo.ru/7ababeed
COJICpP)KaHUEM

39 3anasm ¢ MpaKTHICCKAM https://m.edsoo.ru/elfab379
coJIepKaHuEM
Pemenne 3a1a4 ¢ TOMOIIBIO

40 METOa BCIIOMOTIaTeILHOM https://m.edsoo.ru/f8fbc711
[JIOLIAIU

41 FOHTPOHBIT,M paora no Tee https://m.edsoo.ru/4247ccd7

ITmomans

42 Teopema Iudaropa v e¢ https://m.edsoo.ru/1de9988f
PUMEHEHHUE

43 Teopema Ilugaropa u e8 https://m.edsoo.ru/e8c9529b
PUMEHEHHUE

44 Teopema IIngaropa u e https://m.edsoo.ru/da7{91dc

IpUMEHEHHE




45

Teopema ITudaropa u e€
NpUMEHEHUE

https://m.edsoo.ru/6a4fd62b

46

Teopema [Tudaropa u eé
IIPUMEHEHNE

https://m.edsoo0.ru/398e21a6

47

Ornpenenenue
TPUTOHOMETPUIECKUX
¢GyHKIMI OcTpOro yria
IPSIMOYTOJBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUYECKHUE
COOTHOILICHUS B
IPSMOYTOJTBHOM
TPEYTOJILHUKE

https://m.edsoo.ru/5f57859b

48

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO

https://m.edsoo.ru/3a89df6a

49

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKJIECTBO

https://m.edsoo.ru/12127fc1

50

OcHoBHOE
TPUTOHOMETPHUSCKOE
TOXJIECTBO

https://m.edsoo.ru/15d3c665

51

KonTponbHas pabota mo Teme
"Teopema IIudaropa n Havana
TpUroHomeTpuu"

https://m.edsoo.ru/22adb816

52

BrmcanHbie 1 IEHTpaIbHBIC
YTJIBI, YTOJl MEXIY
KacaTeJIbHOW U XOpJIo1

https://m.edsoo.ru/83f3el14d

53

Brrcanubie 1 IeHTpaIbHBIC
YIJIBI, YTOJI MEXIY
KacaTeJIbHOU U XOpJIoH

https://m.edsoo.ru/49a5642¢

54

BnucanHble U IEHTpaIbHBIE
YIJIBL, YTOJI MEXKIY

https://m.edsoo.ru/bec6aabe




KacaTeJIbHOM U XOpAOH

Vsl MeXay XopJaaMu U

55 https://m.edsoo.ru/d25ba946
CEKYIIUMHU

56 YIJIbI MEKILY XOpAaMH 1 https://m.edso0o0.ru/85bb&bbe
CEKYIIHUMH
BnmcanHble 1 onFICaHHBIE

57 YETHIPEXYTONIBHUKH, UX https://m.edsoo.ru/72d2d56¢
IIPU3HAKHU U CBOMCTBA
BrrcanHble u onvicaHHbIE

58 YETHIPEXYTONBHUKH, UX https://m.edsoo.ru/5d95fale
IIPU3HAKU U CBOMCTBA
BrrcanHble U onEicaHHbIE

59 YEeTBHIPEXYTOIBHUKH, UX https://m.edsoo.ru/857¢578b
pU3HAKU U CBOWCTBA
[IpuMeHeHue CBOWCTB
BITMCAHHBIX M OMTUCAHHBIX

60 YEeTBHIPEXYTOJILHUKOB MPU https://m.edsoo.ru/c753c21a
PEIICHUN TEOMETPHUECKUX
3a/1a4y
[IpumeHeHue CBOMCTB
BITMCAHHBIX ¥ OMUCAHHBIX

61 YETHIPEXYTOJIBHUKOB TIPH https://m.edsoo.ru/77caflad
PEIICHUN TEOMETPHUECKUX
3a/1a4y
B3anmuHoe pacnosoxxenue

62 JIBYX OKPYHOCTEH, 0011I1e https://m.edsoo.ru/22357ffa
KacaTeJbHbIe

63 Kacanue okpy)HOCTEH https://m.edso00.ru/9ddff952
KonTponbhas pabota no teme

64 "YIJIbL B OKPYIKHOCTH. https://m.edsoo.ru/f319755d

Bnucannbie u onvcanHbpIe
YEeThIPEXYTOJIbHUKN"




65

[ToBTOpEHNE OCHOBHBIX
MOHSATUN U METOJIOB KYpCOB 7
U 8 KJIaccoB, 00001IEHHE
3HAHUM

https://m.edsoo.ru/2359¢e41e

66

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJOB KypCOB 7
1 8 Kj1accoB, 000011IeHNE
3HAHHH

https://m.edsoo.ru/73d61{d9

67

Hrtorosast KOHTpoOJIbHAS
pabora

https://m.edsoo.ru/7482fa88

68

[ToBTOpEHKME OCHOBHBIX
MOHATHI U METOZOB KYpCOB 7
1 8 KjaccoB, 00001IeHNE
3HAHUU

https://m.edsoo.ru/e464967b

OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

68




9 KJIACC

Koan4yecTBOo 4acoB

DJIeKTpOHHbIe U poBbIE

Ne Tema ypoka Konrposubhubie | IlpakTuueckue Aara oOpa3oBaTe/IbHbIe
n/n Bceero U3yYeHUs
padoThl padoThI pecypcbl
Onpenenenre
1 TPUTOHOMETPUUECKUX 1 https://m.edsoo.ru/b3c64e7c
dbynkumii yrios ot 0° 1o 180°
2 ®DopMyJIbl IPUBEICHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KOCHHYCOB 1 https://m.edso00.ru/69¢32eb3
5 Teopema KOCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHYCOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHYCOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema CHHYCOB 1 https://m.edsoo.ru/67e612¢c1
Haxoxaenue mMH CTOpOH U
9 BEJIMYUH YTJIOB 1 https://m.edsoo.ru/8bcf3969
TPEYrOJbHUKOB
10 Pelienue TpeyronbHUKOB 1 https://m.eds00.1u/2f985b58
11 PemieHne TpeyrobHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyroJbHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyroJbHUKOB 1 https://m.eds00.1ru/9557249d
14 HpaxTieckoe npumenenue 1 https://m.edsoo.ru/bdc72cbl
TEOpEM CUHYCOB M KOCHHYCOB
15 HpaxTirieckoe npuMeHenHe 1 https://m.eds00.ru/7197tb99
TEOpEM CHHYCOB ¥ KOCHHYCOB
16 FI?:HTIE gﬁgi?eg :SE:E;I?OT;Me 1 1 https://m.edsoo.ru/e784c943
17 Howsrue o npeodpasosanun 1 https://m.edsoo.ru/ebf9323e
noo0ust
18 CoOOTBETCTBEHHBIC YJICMEHTHI 1 https://m.edsoo.ru/b6c9917d




10J100HBIX (QUryp

19

COOTBETCTBEHHBIE DJIIEMEHTHI
oI00HBIX Hryp

https://m.edsoo.ru/15a8fba3

20

Teopema o mpousBeIeHUN
OTPE3KOB XOpJI, TEOPEMA O
MIPOU3BEJICHUN OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJIbHOM

https://m.edsoo.ru/e4ed2d8e

21

Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O
MIPOU3BENIEHUU OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJbHON

https://m.edsoo.ru/f22{5b5f

22

Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O
IIPOU3BEJICHNUN OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJbHOU

https://m.edso00.ru/834b9462

23

[Ipumenenue Teopem B
PELICHUU T€OMETPUYECKUX
3a1a4

https://m.edsoo.ru/1¢13d2d7

24

[Ipumenenue Teopem B
PELIEHUN T€OMETPUIECKUX
3a1a4

https://m.edsoo.ru/17b7b4d4

25

[Ipumenenue Teopem B
PELIEHNN T€OMETPUIECKUX
3a1a4

https://m.edsoo.ru/af72d448

26

KonrtponsHas pabora o Teme
"IIpeobpazoBanue mo00wMs.
Metpuueckre COOTHOLIEHHUS B
OKpYX)HOCTH"

https://m.edsoo.ru/da5138ee

27

OnpeneneHre BEKTOPOB.
Du3nuecKuil u

https://m.edsoo.ru/53a4c485




F€OMETPUUYECKUN CMBICIT
BEKTOPOB

28

CrnosxeHue 1 BBIYMTAHHUE
BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha 4YKCIIO

https://m.edsoo.ru/d5c7dc9e

29

CrnoxeHue 1 BIYUTaHHUE
BEKTOPOB, YMHO)KEHHE
BEKTOpa Ha YUCIIO0

https://m.edsoo.ru/5fc8e3ef

30

CrnoxeHue 1 BIYUTaHHUE
BEKTOPOB, YMHO)KEHHE
BEKTOpa Ha YUCIIO0

https://m.edsoo.ru/b66195d4

31

Pa3znoxxeHue BeKTopa o ABymM
HEKOJUIMHEAPHBIM BEKTOpaM

https://m.edsoo.ru/d57fedf3

32

KOOpI[I/IHaTBI BCKTOpa

https://m.eds00.ru/393e5532

33

CkansipHo€ pou3BeICHNUE
BEKTOPOB, €r0 IPUMEHEHNE
I HaXOKAEHHS JUIMH U
YIJIOB

https://m.edsoo.ru/4c2c7ae3

34

CkansipHO€ NMPOU3BEICHNE
BEKTOPOB, €r0 MPUMEHEHHE
JUJIS1 HAXOXACHUA NJINH U
yTJIOB

https://m.edsoo.ru/6e5f3e8d

35

Pemrenue 3a1a4 ¢ TOMOIIBIO
BEKTOPOB

https://m.edso00.ru/7788ed68

36

Pemenue 3a1au ¢ mOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/b1d59d28

37

[IpumeHeHne BEKTOPOB 1S
perieHus 3a1a4 GU3HKU

https://m.edsoo.ru/8facee39

38

KonTtponbHas pabora o teme
"BexTops!"

https://m.edso0o0.ru/181256¢cb

39

JlexapToBbI KOOPAUHATEI
TOYEK Ha IJIOCKOCTU

https://m.edsoo.ru/6adcbbba




40 YpaBHeHHEe npsMoin 1 https://m.edsoo.ru/cd67f435
41 YpaBHeHue npsiMoit 1 https://m.edsoo.ru/c2723581
42 YpaBHEHHE OKPYKHOCTH 1 https://m.edsoo.ru/d858d33e
Koopannarsl Touek
43 MepPECeYCHHS OKPY)KHOCTH U 1 https://m.edsoo.ru/76b1be7d
psIMOU
Metox KOOpAUHAT NpU
44 pelIeHUH TEOMETPUIECKUX 1 https://m.edsoo.ru/2fc365¢c5
3a/1a4, MPaKTUIECKHX 337124
MeTto1 KOOpAWHAT TIPH
45 pelIeHNH TEOMETPUIECKUX 1 https://m.edsoo.ru/el2ca595
3a/1a4, MPaKTUIECKHX 33724
MeTto KOOpAUHAT TIPH
46 pelIEHUN TEOMETPUIECKUX 1 https://m.edsoo.ru/cdca5a96
3a/1a4, MPaKTUIECKHX 33724
KonTponbHas pabota no teme
47 " JlekapTOBBI KOOPAMHATHI HA 1 https://m.edsoo.ru/e254efft4
MJIOCKOCTH"
[IpaBuibHBIE
48 MHOTOYTOJIbHUKH, 1 https://m.edso0.ru/5733b612
BBIUHCJICHHE UX 3JIEMEHTOB
49 Ywcio . JImiHa OKPYKHOCTH 1 https://m.edsoo.ru/e4371{68
50 Uucno w. JInrHa oKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JliMHa Ayru OKpY’>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Panuannas mepa yria 1 https://m.edsoo.ru/d885149f
53 Inomans kpyra, cexropa, 1 https://m.eds00.1u/984c824c
CerMeHTa
54 [lnomans kpyra, cexropa, 1 https://m.edsoo.ru/729f9dda
CErMEHTa
55 Ilnowans kpyra, cexropa, 1 https://m.edsoo.ru/f76de8ab

CCTMCHTA




56

TlonsaTue o ABMKEHUN
IJIOCKOCTH

https://m.edsoo.ru/376d67dd

57

[TapannensHbli IEpEHOC,
OBOPOT

https://m.edsoo.ru/5e85661a

58

[TapamiensHbIM IEPEHOC,
IOBOPOT

https://m.eds00.ru/94431449

59

[TapannensHbIN NIEpEHOC,
IOBOPOT

https://m.edsoo.ru/2balc265

60

[TapasienbHbIN IEPEHOC,
OBOPOT

https://m.edsoo.ru/af48c48¢e

61

[IprMeHeHne NBUKEHUI NTpU
pELICHUH 33134

https://m.edsoo.ru/ff7d8897

62

KonTponbHas pabota no
temaMm "[IpaBuibHbIe
MHOTOYTOJbHUKH.
OKpyXHOCTb. [IBI>KEeHMS
MJI0CKOCTH"

https://m.edsoo.ru/ele8aela

63

[ToBTOpEeHHE, 0000IICHUE,
CHCTeMaTH3alus 3HaHUMA.
H3mepenHne reoMeTpruIecKux
BeJWYrH. TpeyroabHUKH

https://m.edsoo.ru/72edal 63

64

[ToBTOpenue, 06001ICHNE,
cHCTEMaTH3aIMs 3HAHHIA.
[TapannensHble 1
NEPIICHIUKYJISIPHBIC TTPSIMbIC

https://m.eds00.ru/92569f1 e

65

[ToBTOpenme, 0600IIECHNE,
CHUCTEMAaTH3aLIMS 3HAHUH.
OKpY>KHOCTb U KpYT.
['eomeTpuueckue mocTpoeHuUs.
Yrabl B OKpY>KHOCTH

https://m.edsoo.ru/f15718de

66

[ToBTOpenue, o6obIIEeHNE,
CHCTEMAaTH3aLMs 3HAHUIA.

https://m.edsoo.ru/5b4988db




Bnucannsie u onvcanHbpie
OKPY’KHOCTH
MHOTOYTOJbHUKOB

67

Hrtorosast KOHTpOJIbHAS
pabora

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpeHmE, 0000IICHNE,
CHCTeMaTH3aIis 3HaHUU

https://m.edsoo.ru/2346d284
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon

MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3naBaTe M3yueHHBIE T€OMETPUYECKHE (PUTYPBHI, ONMpPENENATh UX
B3aMMHOE PpACIOJIOKEeHHE, H300pakaTh TeOMeTpudecKue Qurypsl,
BBITIOJIHATE YCPTCIKU IO YCJIOBHUIO 3aJayvu. I/I3Mep$ITL JINHEHHEBIE U
YTJIOBbIC BEJMYMHBL. Penare 3a1aun Ha BEIYMCIICHUE JUTUH OTPE3KOB H
BCJIMYHMH YTJIOB

6.2

Jenate TpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIIMYUH MPEAMETOB B
peanpbHON JKWU3HH, pa3MepoB TMPHUPOAHBIX O0O0BEKTOB. Paznmuarh
pa3Mepbl ITHUX O0OBHEKTOB MO MOPSAKY BETUIHHBI

6.3

CTpOI/ITL YCPTCIKH K TCOMETPUICCKHM 3aada49aM

6.4

ITonb30oBaTbes NMpU3HAKAMK PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BATh
NPU3HAKK U CBOMCTBA PAaBHOOCIPEHHBIX TPEYTOJIBHUKOB NIPU PEIICHUN
3a1a4

6.5

HpOBOI[I/ITB JJOTMYCCKHUC PacCyKICHUS C HUCIIOJB30BaHHECM
T'COMCTPHUUCCKHUX TCOPEM

6.6

[Tonw3oBatbCst MpU3HAKaMu paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIHMAHbI, MPOBEIEHHON K THIIOTEHY3€
MPsIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4

6.7

OnpenensaTs NapauleIbHOCTh MPSMBIX C MOMOILBIO YIJIOB, KOTOpPbIE
oOpaszyer ¢ HUMHU cekyuias. OnpenensaTs NapaielIbHOCTh MPSIMBIX C
IIOMOILBIO PAaBEHCTBA PACCTOSAHUM OT TOYEK OJHOM IPSMOM 10 TOYEK
JIPYroi npssMon

6.8

Pemiatp 3a/1aun Ha KjIeT4aTOM Oymare

6.9

[IpoBoauTh BBIYMCIEHUS M HAaXOAUTh YHUCIOBbIE U OYKBEHHbBIE
3HAQYCHHUS YIVIOB B TIEOMETPUYECKUX 3aJadax C MCIOJIb30BaHUEM
CyMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYT'OJIbBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUH JBYX NapajjieNIbHbIX MPSIMbIX
cekyllel. PemaTe npakTU4eCcKue 3a/1a4M Ha HAXOKIEHUE YIII0B

6.10

Bnanerp moHATHEM TEeOMETPHUYECKOTO MeECTa TOYEK. YMETh
onpeAensiaTh OWCCEeKTPUCY YIJIa M CEepPelIWHHBIM MNEpIeHIUKYIIp K
OTPE3KY KaK TeOMETPHUYECKHUE MECTa TOUEK

6.11

@opMyIMpOBATH ONPEAEICHUS OKPYXKHOCTM U Kpyra, XOpAsl H
JuaMeTpa OKPYKHOCTH, TIOJb30BATbCSl MX CBOWCTBAMHU. YMETh
IIPUMEHSTH 9TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bragerp NoHSATHEM ONKMCAaHHOM OKOJIO TPEYrOJbHHKA OKPYKHOCTH,
yMeTb HaxoauTh €€ ueHrp. lloab3oBarbcs (axkraMm O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHON TOUKE, U O
TOM, YTO CEpEeIMHHBbIE NEPIEeHIUKYJIAPhl K CTOPOHAM TPEYroJbHUKA




MIEPECEKAIOTCS B OJTHOM TOYKE

6.13

Brnagerp mnoHsATHEM KacaTenbHOM K OKPYKHOCTH, IOJIb30BaThCs
TEOpeMOll O MEepHeHIUKYJISIPHOCTH KacaTelbHOM H  pajuyca,
IPOBEAEHHOIO K TOUKE KaCaHUsI

6.14

ITonap30BaThCs HpOCTGﬁIHHMH TCOMECTPUICCKUMU HCPABCHCTBAMU,
INOHUMAaTh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE TI€OMETPUYECKUE IIOCTPOCHUS C IOMOILBIO
LUUPKYJISL U JIMTHEUKHU

8 KVIACC

Kon

MPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3naBath OCHOBHBIE BUIbI LIG!TMpéX}/FOJII)HI/IKOB, ux 3JICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMU IIpH PCHICHHUU I'COMCTPUYCCKHX 3aaa4

6.2

[TpuMeHSTh CBOMCTBA TOYKHM IIEPECEUCHHUS MEIHaH TpPEYroJbHHUKA
(1IeHTpa Macc) B pEIICHUH 33144

6.3

Bnaners noHsTHEM cpenHEH JIMHMM TPEYTOJIBHUKA M Tpaleluu,
IPUMEHATh WX CBOMCTBA IPH PEIIEHWH TI'E€OMETPUYECKHX 3a1ad.
ITons3oBatbest Teopemoit Paneca U TEOPEMOUM O MPONOPLIUOHATIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUS NPAKTUYECKUX 3a1a4

6.4

[IpuMeHsTh TNpU3HAKK MOAOOUS TPEYrOJbHUKOB B  PELIEHUU
reOMETPUYECKUX 3a/1a4

6.5

[Tonp3oBaTbesa Teopemoit IIudaropa 1 perieHuss reOMETPUUYECKUX U
npakTHueckux 3aaad. CrTpouTh MaTeMaTHUYeCKyl0 MOJENIb B
IIPAKTUYECKUX 3a/adax, CaMOCTOSTENIBHO J€JIaTh YEPTEX U HAXOIUTh
COOTBETCTBYIOIINE JJINHBI

6.6

BJ'I&[[GTB MOHATHUAMU CHHYCA, KOCHMHYCAa M TaHI'CHCAa OCTpPOTro Yyrja
IpAMOYTOJIBHOI'O TpPEYTOJIbHUKA. Ilonp30BaThCsl ATUMU IIOHATUSIMU
AJI pCHICHUSA IMPAKTUYCCKUX 3a1a4

6.7

Boeraucnars  (pa3nuyHBIME - CIIOCOOAaMH) TUIOIIAJL TPEYTOJIbHUKA H
IUIONIAId MHOTOYTOJBHBIX (Uryp (monp3ysich, TIe HEOOXOAMMO,
KaJIbKyJIATOpOM). IIpUMEHSATh MoJly4eHHbIE YMEHHUS B IPAKTHUECKUX
3a/1auax

6.8

Bnagers MOHATHAMY BIMCAHHOTO M LIEHTPAJIBHOTO YIUIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTrjaX, yriaX MeXAy XOpAaMH (CEeKyIIMMH) U
yTie MEXIy KacaTeIbHOW M XOPAOH NpU PEIIEHUH I€OMETPHUYECKHX
3a/1a4y

6.9

Brnaners mOHATHEM OINMCAHHOIO YETBIPEXYTOJIBHUKA, IIPUMEHATH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUU 33124

6.10

[IpuMeHATh DOJIydeHHBIE 3HAHMS HAa IPAKTUKE — CTPOUTH
MaTeMaTUYeCKUEe MOJCIN I 3a4a4 PEAJbHOM JKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C [PUMEHEHHMEM 1ojxo0us U
TPUTOHOMETPHUH (T10JIB3YSCh, I/I€ HEOOXOIMMO, KAJIbKYJISTOPOM)




9 KJIACC

Kon

NpPOBePSIEMOr0
pe3yJabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus

6

['eomeTpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAUTH C UX
MOMOILBIO  PA3JUYHbIE 3JIEMEHTHl MPSMOYTOJIBHOTO TPEYroJibHUKA
(«pelieHue  MPSMOYTOJBbHBIX  TPEyroibHHKOB»). Haxomuts  (c
MOMOIIBIO KATbKYJIATOPA) ATUHBI U YIJIBI 171l HETAOTMYHBIX 3HAYCHHIA

6.2

ITons3oBatbCs bopmynamu [IPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM Il HAXOXACHHUS COOTHOILICHUN
MEXY TPUTOHOMETPUYECKUMU BEJIMYUHAMU

6.3

Hcnonp30BaTh TEOpeMBbl CHHYCOB M KOCHHYCOB JJII HaXO)KICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («pEIIeHUuEe TPEYroJbHUKOBY),
IPUMEHATDH UX IIPU PEUIEHUH FEOMETPUYECKUX 3a1a4

6.4

Brnagerr monsiTUsiMH TIpeoOpazoBaHUs MOJO0HUS, COOTBETCTBEHHBIX
DJIEMEHTOB MOMO0OHBIX (uryp. Iloap30BaThCsS CBOWCTBAMHU IOAOOMS
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH AJIUHBI U HAXOAUTH YIJIbI Y
noto0HBIX (uryp. I[IpuMeHsATh CBOWCTBA MOAOOMS B TMPAKTHUECKUX
3ama4aXx. YMeTb NPHUBOJUTH MNPUMEPHl MOAOOHBIX (uryp B
OKpYXaroIleM MUpe

6.5

[Monp3oBaThcss TeOpeMaMH O TPOU3BEICHUH OTPE3KOB XOpHA, O
IPOM3BEICHUHU OTPE3KOB CEKYIIHX, O KBaApaTe KacaTelbHOU

6.6

[lonb30BaTbCcsd  BEKTOpPAMH, IOHUMATh HX T[EOMETPUYECKUH U
(GU3HYECKUN CMBICH, TPUMEHSATh MX B PEIICHUHM TEOMETPUYECCKUX U
¢usnyeckux 3amgad. [IpuMeHATH CKaJsipHOE MPOW3BEACHHUE BEKTOPOB
JUTSL HAXOXACHUS JJIMH U YTIIOB

6.7

ITonap30BaThCS MCTOOM KOOPpAWHAT Ha IIOCKOCTHU, IPHUMCHATH €ro B
PEIICHHUU IT'COMCTPHUYCCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Brnagerb mOHATHSIMM  TPAaBWJIBHOTO  MHOTOYTOJIBHUKA,  JITMHBI
OKPYXHOCTH, UIMHBI AYI'M OKPYXXHOCTM WU paJuaHHONM Mephl yIuIa,
YMETh BBIUUCIATH IUIOWAAb Kpyra M ero yacteil. IlpumeHnsats
II0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a]1a4ax

6.9

HaxonuTh ocu WM LEHTPHI CUMMETPUU (PUTYpP, TPUMEHSTH IBUKECHUS
IJIOCKOCTH B MMPOCTEHIINX CIydasx

6.10

[IpumeHsITh TONyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJENU I 33a1ad peallbHOW XU3HH M MPOBOIHUTH
COOTBETCTBYIOIIME BBIUYUCIICHUS C NPUMEHCHHEM Tono0us U
TPUTOHOMETPHYECKMX (QYHKIMHA (TONB3YsACh, TA€ HEO0OXOAUMO,
KQJIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC
Kona ITpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomerpus

Havansuele nousTus reomerpun. Touka, npsmasi, OTpPE30K, Jyd. YTrois. Buasl

6.1 yriioB. BepTukaibHbie W cMexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOToyrojsHUK. [lapamienbHOCTh U NEPHEHANKYISIPHOCTD MPSIMBIX

62 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOHCTBa OCEBOHl CHMMETPHH.
[TprMepbl CHMMETPHUH B OKPYKAIOLIEM MUPE

63 OCHOBHbBIE TOCTPOCHHS C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyronbHUK.
BricoTa, MeinaHa, OMcceKkTpHca, X CBOMCTBA

6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHHKU. HepaBeHCTBO
TPEYTOJIbHUKA

6.5 CpoiicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpu3Haku
pPaBEHCTBA TPEYTOJIbHUKOB

6.6 CBolicTBa U NPU3HAKY NMApaUIENIbHBIX NPSAMBIX. CymMMa yIiIOB TPEYTOJIbHUKA.
Breminue yriibl TpeyrojbHUKa
IIpsimoyronbHblii  TpeyroiapHuK. (CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO

6.7 TPEYroJibHUKA, TNPOBEIEHHOM K runoreHyse. llpusHaku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIbHBIN TPEYrOJbHUK C YTJIIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, TeopemMa o OonblieM yrie u Oonblieil CTOpoHE
TpeyroibHUKa. [lepnenauKyisp U HaKJIOHHAs

6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrma W cepeAVHHBINA
MEePHIEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTa TOUYEK
OkpyXHOCTb W Kpyr, XopJa M JuaMeTp, HuX cBoiicTBa. B3anmHoe

6.10 pacrmoyioKeHue OKpY>KHOCTH u mpsimoil. KacarenpHas u  cekymas K
OKPY>KHOCTHU

6.11 Okpy>XHOCTb, BIIMCAaHHAs B yroj. BrmucaHHas W ONMCaHHas OKPY>KHOCTHU
TPEYroJbHUKA

8 KUIIACC
Koa ITpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 ['eomeTpust

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3HaKyu U CBOMCTBA

6.2 [IpsiMoyTONBHUK, pOMO, KBaJIpaT, UX MPU3HAKHA U CBOMCTBA

63 Tpanenus, paBHOOOKast Tpareius, e€ cBoiicTBa u nmpu3Haku. [IpsMoyroabHas
Tpamneuus

6.4 Merton yaBoenusi menuanbl. LlenTpanbHas cumMmerpus. Teopema Paneca u




TEeopeMa O MPOMOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHUY TPEeyrojibHUKA U Tpanenuu. LlenTp Macc TpeyrosibHUKa
6.6 [TomoGue TpeyronbHUKOB, Kod(¢unueHt moxodus. I[Ipusnakum mnomoOHs
TpeyroabHUKOB. [I[puMeHeHue nogo0us mpu peleHud MPaKTUYECKUX 3a/1a4
6.7 @opmynbel AN IUIOIIAAU TPEYrojibHUKA, MapajieiorpamMma, pomba u
Tpaneuuu
6.8 CpoiictBa miomaneit reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIAJCH
moA00HBIX puryp
6.9 Boruncnenue muiomaaeit TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTOMN
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHUH
MIPAKTUYECKUX 3aja4
CuHyc, KOCHHYC, TaHF€HC OCTpPOrO yrjia HpSMOYTOJIbHOTO TpPEyIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO. | PUTOHOMETPUYECKHE
¢byskuuu yrios B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpalbHBIE YIJIBI, Yol MEXAY KacaTeabHOW U XOpAOH.
’ Yriabl MeXAY XOpIaMU U CEKYIIMMU
6.13 Brucannbie ¥ OnMcaHHbBIE YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacrnionoxkeHue IBYX OKpyx)HocTe. Kacanme OKpy HOCTEH.
) OOu1re KacaTeabHbIE K IBYM OKPYXHOCTSIM
9 KJIACC
Koa ITpoBepsieMblii 3JIEMEHT COACPKAHUS
6 ['eomeTpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. POPMYIIbI MPUBEICHHUS
Pemienue tpeyronsHukoB. Teopema KOCMHYCOB UM Te€OpemMa CHHYCOB. Pelienue
6.2 IIPAKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanne mogobus. [Togodue cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema o npou3BeEHUH OTPE3KOB XOpJ1, TEOPEMBI O MPOU3BE/ICHUH OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bektop, nmmmHa — (MOAynb) — BEKTOpa,  COHANpPaBlIEHHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO HANpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALIMM HAJl BEKTOpaMH. PasiioxkeHue BEKTopa 1o ABYM
HEKOJUJIMHEApHbIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkansipHOE NMPOU3BEACHUE BEKTOPOB, INPUMEHEHUE IS
HAaxO0KJICHHUs JIIMH U YTJIOB
JlekapTOBBl KOOPAMHATHI Ha IUIOCKOCTH. YPaBHEHUS MPSAMOU U OKPY>KHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPYKHOCTEN U MpsMBIX. MeTox KOOpAUHAT U €ro
MIPUMEHEHUE
6.8 [TpaBuiIbHBIE MHOTOYTOJIbHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BbIUUCICHUE JUIUH JyT

OKPYKHOCTEH




6.10

[Tnormanp Kpyra, CEKTOpa, CerMEeHTa

6.11

JIBWOKCHHST TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (Guryp (3JIeMeHTapHbBIE
npeacrasnenus). [lapamnensrsiii nepeHoc. [ToBopor




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM
NpoBepsieMoro OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
TpeOoOBaHUs o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXECTBO, IOJAMHOKECTBO,
Omepal HaJl MHOXXECTBAMH, YMEHHE OIEePUPOBATh MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBo, MUK, MPUMEHITh MX HPU PEIICHUU
3a/1a4; yMEHHE UCIOJIb30BaTh rpapuueckoe MpeiCTaBIeHHEe MHOKECTB
JUISl ONMCAaHUsl PeAIbHBIX NPOLIECCOB U SIBJICHUH, IPHU PELIEHUU 3a/a4
U3 JPYTHX YYEOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENCICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUSA, IPUBOJUTH IIPUMEPBl U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHATHSAMU: HATypPaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JEIUMOCTH, 1IEJI0€ YHUCIO, MOIYJb YHclia, OObIKHOBEHHasl IpoOb U
JIecATUYHAs TpoOb, CTAHIAPTHBIN BUJ YHCIA, PAallMOHAIBLHOE YHUCIO,
UPPALMOHATIBHOE 4YHUCJIO, apU(METUYECKHIl KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JIEWCTBUS C  YUCIaMH, CpaBHUBaTh U
YHOpAIOYMBATh YHWCIA, MPEACTABIATH 4YHUCIA HAa KOOPAWHATHOU
OpsIMOM, OKpYTIJIATH YHUCIA;, YMEHUE JeNaTh MPUKUIKY U OLICHKY
pe3yJipTaTa BEIYMCICHHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOWICH, ajaredpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HaTypajibHOW CTENEHU
Oonbllle €AMHUIBI; YMEHHE BBIIOIHATH PACUYETBI MO (opMysaM,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAalMOHATIBHBIX BBIPAXKEHUN U
BBIPAXECHUI C KOPHSMM, PA3JIOKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4YHCIIE C HCIOJb30BaHHEM (OpMYJ Ppa3HOCTH KBaJApaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUIMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOI; YMEHUE penlaTh JUHEHHbIE M KBAJApPAaTHBIE ypaBHEHUS,
JIPOOHO-PAMOHANILHEIC YPaBHEHHUS C OJHOW MMEPEMEHHOW, CUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANILHBIC HEPAaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJE MPU PELICHUHU 3aJ1a4 U3 IPYTUX MPEeIMETOB
M TPAKTUYECKHX 3a7a4y; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O ¥ KOOPAMHATHYIO IUIOCKOCTh ISl M300pa)KeHHsl pelieHuit
YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIMA, Tpauk GyHKIUH, HYIH

byHKIIH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHus, YyObIBaHUS, HaWOOJbIIee W HAMMCHbBIEE 3HAYCHUS
byHKIUY; yMEHHe OTIepUPOBATH MOHSTUSAMU: npsimast

MPONOPIIMOHAIILHOCTD, JUHEHHAs (PYHKIMS, KBaJpaTHUHAs (DYHKIHUS,




oOpaTHass TPOMOPIMOHATLHOCTh, Mapaboiyia, TUrepoosia; yMEHHE
cTpouTh rpaduku GpyHKIUN, UCTIOTB30BATh TPpadUKH IS OTIPEACTICHUS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUIsl PEIICHUS 3a1ad U3 APYTHUX
y4eOHBIX TPEIMETOB U pEalbHOM JKU3HU; YMEHHE BBIPAXKATh
dbopMyIaMu 3aBUCUMOCTH MEXTy BETUIHMHAMHU

YMmenue OIIepUpOBaTh MOHSTUSIMU: MIOCJIEZIOBATEIbHOCTb,
apupMeTHyeckass M TeoMeTpUYecKas  MPOrpeccHuH;  yMEHHE
UCTIOJIB30BaTh CBOMCTBA TOCIIEAOBATENLHOCTEH, (OPMYIBI CYMMBI U
o0I1ero 4jieHa MpH pelleHUuM 3aj4ad, B TOM YHUCIEe 3a7ad U3 APYTux
y4eOHBIX MPEIMETOB U PEATILHOM KU3ZHU

YMeHue pemiath 3a7aud pa3HbIX TUIOB (B TOM YHCJE HA MPOLEHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB H CTOMMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPABJICHUS JIMYHBIMU U
ceMeiiHbIMU  (MHAHCAMH); YMEHHE  COCTaBJISTh  BBIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA W CHCTEMBI 10 YCJIOBUIO 33J1ayH,
UCCJIEIOBATh MOJMYUYEHHOE PELICHHE U OLEHUBATh MPaBAONOI00HOCTh
MIOJIYYECHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUAMU: UTYpPA, TOYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHHK, TPEYTOJIbHHUK, PABHOOESIPCHHBIH
U PaBHOCTOPOHHUW TPEYTOJbHUKH, TPSIMOYTOJBHBIN TPEYroJbHUK,
Me/nnaHa, OMCCEKTpUca M BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJIBHUK,
napajuieiorpaMMm, pomM0O, TPSIMOYTOJNBHUK, KBajapar, Tpamelrus;
OKPYKHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemaTh 3a7add, B TOM YHCJIE M3 MOBCEIHEBHOMI
KM3HH, Ha HAXOXJICHUE T'C€OMETPHUYECKUX BEIMYHH C MPUMEHECHHEM
M3YYCHHBIX CBOUCTB UTYp U (HaKTOB
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YMeHue omnepupoBaTh IMOHATHAMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh M MEPHEHAUKYISIPHOCTh MPSAMBIX,
yroJl MEXAYy HpsAMBIMH, NEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nonobue Guryp, nogo0HbIE TPEYTOJIbHUKH, CUMMETPHUSI OTHOCUTEIBHO
TOYKM U TPAMOM; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTh NPSMBIX B
OKpYy’arolleM MUpe
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YMeHue onepupoBaTh IOHATHAMM: JJIMHA, PAcCTOSHUE, YIoll
(BeMMYMHA yTila, CUHYC U KOCHUHYC yIja TPeyrojbHHKA), IJIOLIa/b;
YMEHHE OLIEHUBATh pa3Mephl NMPeIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHUpPE; yMEHHE MpUMEHATh (QOpMyJbl MEpUMETpa U  IUIOIIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJN Kpyra, o0Obema
IIPSIMOYTOJIBHOTO MapaJuIeNICIIAIE1a; YMEHHE NPUMEHITh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYIOJIbHUKA,
teopemy Iludaropa, TpPUTrOHOMETPUUECKHE COOTHOLIEHMS  AJIs
BBIUMCJICHYSI JUIMH, PACCTOSIHUY, IIOLIAACH
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YMmenne wu3o0paxkarb IUIOCKME (UIyphl U WX KOMOHMHAIIWH,
NPOCTPAaHCTBEHHBIE (UTYPHl OT pPYyKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY ONMCAHUIO
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YMeHue onepupoBaTb IMOHATHSAMH:  INPSMOYIOJbHAs  CHCTEMA
KOOpAMHAT;, KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTODOB,
IIPOU3BEICHUE BEKTOPA HA YUCJIO, CKAIIPHOE MPOU3BEACHUE BEKTOPOB;




YMEHHUE HCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI I MPEICTABICHUSA
JaHHBIX W pEIIeHUs 3aJad, B TOM YHUCIE U3 JPYruX Y4eOHBIX
MIPEAMETOB M pEAJIbHOM JKU3HU
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YMeHue OomnepupoBaTh IMOHSITHUSMHU: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOmuIBl, cpeaHee — apudmMeTHdyeckoe, MeHaHa,
HauOoblllee M HAUMEHbLIEE 3HAYEHHUS, pa3Max YHCIOBOrO0 Habopa;
yMEHHE  U3BI€KaTh, HMHTEPIPETUPOBATb M  MPeoOpa3OBHIBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAaX M Ha JUarpaMmax,
OTPaXKaIOIIYI0 CBOMCTBA M XapaKTEPUCTHUKU pPEaJbHBIX MPOLIECCOB U
ABJICHUN; yMEHME paclo3HaBaTb HM3MEHYMBBIE BEJIUYMHBI B
OKPY’KaIOIIEM MHUPE
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YMeHue onepupoBaTh TMOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIN  HCXOJ)
CIIy4ailHOrO OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIWTh BEPOSATHOCTH CIIYYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Tepedopa M ¢ HCIOJIb30BaHUEM
IpaBUJia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peajbHBIX
COOBITHIA W SBJICHHI, MMOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpYXAalOIleM MHpPEe U B KHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEJI U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX
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VYMeHnne BBIOMpaTh TOIXOMAIIANA W3YYEHHBIH METON IS peIIeHUs
3a/1aud, TPUBOJAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIHUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJbTAThl,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MAaTEMaTHKH KaK HayKH, MPUBOIUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOM
Y BCEMUPHOH UCTOPUU




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA
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Yucna 1 BEIYUCIIEHUSA

1.1

Harypanbnbie u nensie yncina. [Ipu3sHaku AETMMOCTH LEIbIX YUCEIT

OObIKHOBEHHBIE W JECATHYHBIE  JApOOHM,  TPOIEHTH, OECKOHEUHBIE

1.2 MIEPUOIUUECKHE IPOoOH
13 Panmonaneupie uucia. ApudMeruyeckue onepanud ¢  paluoHAIbHBIMU
YUCIaMHU
1.4 JeiictButenpHpie yncna. ApudMETHYECKHE ONepaluu ¢ JACHCTBUTEIHHBIMU
YyHCIIaMU
15 [Tpubmmxénnnie BHIMMCIICHWA, NpaBWIa OKPYIVICHHMS, MPUKMIKA M OleHKa
pe3ylbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUS
2.1 bykBeHHBIE BhIpa)KEeHHUS (BBIPAKCHUS C TIEPEMEHHBIMH)
29 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesieM.
] CaoiicTBa cTeneHu
23 MHorouieHsl
2.4 AnreGpanueckas qpoob
25 Apudmerraeckuit KOpPEHB HaTypajabHOU CTETICHU. JencTBus c
apupMeTUYECKUMU KOPHSIMH HaTypajlbHON CTENEHU
3 YpaBHEHUs 1 HEpABEHCTBA
31 Hensie n NpoOHO-panMoHaIbHbIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
ypaBHEHUU
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33 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble OCIEA0BATEIHLHOCTH
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IIPOLIEHTOB
5 DyHKIMU
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6.1 KoopaunatHas npsiMast
6.2 JlekapToBbI KOOPAMHATHI HAa TJIOCKOCTH
7 ['eomeTpus
7.1 ["'eomerpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyrospHHUK
7.3 MHOroyrojapsHUKU




7.4

OKpY’>KHOCTb U KPYyT

7.5 H3mepenne reoMeTpu4ecKux BEINYHUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCT M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
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8.4 MHoxecTBa
8.5 I'padsr
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