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MHHOACHUTEJIBHASA 3AIIUCKA

['eomeTpus Kak OIMH W3 OCHOBHBIX Pa3/IeNIOB MIKOJILHON MaTEMAaTHUKH, UMEIOIIUNA CBOEH I1eJIbI0 00ECTICUNTh NU3YYEHUE CBOMCTB M Pa3MepOB
¢buryp, Ux OTHOLICHHI M B3aUMHOE PACIOJIOKEHHUE, OMUPAETCS Ha JIOTUYECKYI0, JOKa3aTelbHYIO JIMHUIO. LleHHOCTh M3yueHus reoMeTpun Ha
YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs 3aKIIIOYAETCS B TOM, YTO OOYYAIOUIMHCS YUYUTCS MPOBOIUTH JOKAa3aTENbHBIE PACCYXKICHHS, CTPOUTHh
JIOTUYECKHE YMO3aKJIIOUEHHUSI, JOKa3bIBaThb HCTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKIEHUS «OT
MIPOTHBHOT0», OTJINYATh CBOICTBA OT MPHU3HAKOB, (popMynpoBaTh 00paTHbIe yTBepkaeHUsA. Ocoboe 3HaYeHHE ToKa3aTebHAasl JIMHUS UMEET IS
yrayOnE€HHOTO N3yUYeHUs MaTEMaTHKH.

Lenpto U3yueHUs] TEOMETPUU SIBJIIETCSI UCIOJIb30BAHME €€ KaK MHCTPYMEHTa IPHU PEUICHUH KaK MAaTeMAaTHYECKUX, TaK U MPAKTUYECKUX
3aa4, BCTPEYAIOUINXCS B peanbHOM ku3HU. OOydaromuiicss JTOIDKEH HayYUThCS ONPEACTSATh T€OMETPUYECKYIO0 (UTYpYy, ONHCHIBATH CIOBAMHU
4epTéX WM PUCYHOK, HaWTH IUIOMIAb 3€MEJIbHOTO Y4acTKa, PaCCUUTHIBATh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO KaOenst Wiu TpeOyemble
pa3Mepsl rapaxa sl aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIMHUA B HM3y4eHHH reomeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOTO XapaKkTepa 00yUYaroIuiicsi YYUTCsI CTPOUTh MaTEMAaTHUECKUE MOJIETH pPealbHbBIX )KU3HEHHBIX CUTYallUi, TPOBOJAUTH BEIYUCICHUS U
OLIEHMBATb aJIEKBaTHOCTD MTOJIyYEHHOT'0O pe3ybTara.

OcoOeHHOCTh y4eOHOro Kypca YIiIyOJIEHHOTO M3Y4YeHHS T€OMETPUH COCTOUT B TOM, 4YTO OOydarolluecss He MPOCTO 3HAKOMATCA C
onpeAenéHHBIMU MOHATHAME, a YBEPEHHO OBJIaJeBaloT UMHU. CyIIecTBYIOIINE TEMbI IPOrpaMMbl 0230BOTO Kypca reOMeTPHH U3y4aroTcsl Ha Oosee
riryOOKOM ypOBHE, a 00ydJaromuecst IpuoOpeTaoT yMEeHHUs1, TOMOTaloIIe UM YBEPEHHO MTPUMEHATh CBOM 3HAHHSI HE TOJBKO B MaTeMaTUKE, HO U B
CMEXHBIX TpeIMeTax, Mpexae Bcero (Gusnke u MHPOpPMATUKE, a TAKXKE MOJIB30BATHCS MONYYEHHBIMH 3HAHUSMH NPU PEIICHUH MPAKTUYECKUX
3ajau.

CornacHo yue6HOMYy miiaHy B 7-9 Kiaccax u3ydaeTcsl yriIyOnEHHbIA yueOHbIH Kypc «I'eoMeTpus», KOTOPBIA BKIIOYAET CIEAYIOIIUE
OCHOBHBIE pazzenbl coaepxanus: «Hauama reomerpumn», «TpeyroabHUKNY, «OKpYKHOCTH», «YUeThlpéxyronpHuku», «[lomodbue», «neMeHThI
TpUroHoMeTpumn», «Ilnomanny», a Takxke «MeTtox koopauHaT», «BekTops», «lIpeodpazoBaHus IIIOCKOCTH.

Ha uzyudenue yuebHoro kypca «I'eomerpusi» orBoaurcs 306 yacos: B 7 kiacce — 102 yaca (3 vaca B Hezento), B 8 kiacce — 102 yaca (3 gaca
B Henemo), B 9 kimacce — 102 vaca (3 4aca B HEZIeo).



COJAEP)KAHUE OBYUEHUA
7 KJIACC

Hayana reomerpun

HcTopus BOZHUKHOBEHUS M pa3BUTHs reoMeTpun. HauanbHble moHATHS TeoMeTpun. Touka, mpsiMasi, 0Tpe3ok, ayd. [lonsarue 06 akcuome,
TEOpeME, T0Ka3aTeIbCTBE, ONPEACICHUN.

B3anMHOe pacnosnoxeHue To4eK Ha NpsAMon. Mi3mepenne JUIMHBI 0TPE3Ka, PACCTOSTHUE MEKy TOUKaMHU.

[TonymmockocTs u yrois. Bunel yrinos. 3mepenue BenuunH yriioB. BepTukaibHble U cMexHBIE yIuIbl. [lapanienbHble U NepneHIuKyIIIpHbIe
npsimble. PaccTosiHME OT TOUKH 10 MpsiMO. buccexrpuca yria.

Jlomanas. Bunel nomansix. [lnuHa soMaHoi. MHoroyrossHuku. Ilepumerp MHOroyronpHuka. IIoHsATHE O BBINYKIIBIX M HEBBITYKIIBIX
MHOTOYTOJIbHUKAX.

[lepBUYHBIE TPEICTABICHHS O PABEHCTBE (PUTYD, MX PACTIONO0KEHUU, CHMMETPHH.

[Ipocreitmme noctpoenust. THCTpyMEHTHI 1711 U3MEPEHHUN U ITIOCTPOCHUM.

TpeyronsHuku

Buas! TpeyroabHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYNIOYTOJIbHbIE, PABHOOEPEHHbIE, pABHOCTOPOHHME. MenuaHa, OuccekTpuca u
BBICOTA TPEYTOJIbHUKA.

PaBeHnctBo TpeyrosnbHUKOB. [lepBbili U BTOPOIl NMpPU3HAKK PaBEHCTBA TPEYrOJIbHUKOB. PaBHOOEIpEeHHbIE TPEYTrOJIbHUKM U UX CBOWCTBA.
[Ipu3Hak paBHOOEAPEHHOr O TpeyroibHuKa. TpeTnil mpu3HaK paBeHCTBA TPEYTOJILHUKOB.

CooTHolIEeHNs MEX/ly CTOPOHAMM U YIJIaMU TpeyrosbHUKa. HepaBeHCTBO TpeyronbHuka. HepaBeHCTBO 0 JIMHE JIOMaHOM.

Cummetpuunbie purypbsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUU. [IprMepsl CHMMETPUHN B OKPYIKAIOIIIEM MHUPE.

[MapanuienbHbie npsvMbie. CyMMa YIjI0B MHOTOYT0JIbHUKA

[TapanenbHOCTh NPSMBIX, HCTOPUUECKHE CBeeHUs 0 TocTynare EBkinuaa u o ponu JIobaueBCKOro B OTKPHITUN HEEBKIINIOBON T€OMETPUH.
CpolicTBa M NpU3HAKU NapauienbHbIX NpAMbIX. CyMMa yIVIOB TpeyrojpHuka. BHemnue yrasl TpeyroapHuka. CyMMa BHYTPEHHHX YTJIOB
MHOT'OYT'OJIbHUKA U CYMMa BHEUIHHMX YTJIOB BBIIYKJIOIO MHOTOYTOJIbHHKA.

IIpsimoyroJibHbIe TPEYrOJIbHUKHU

[IpusHaku paBeHCTBA NPSAMOYIOJbHBIX TpEyroibHUKOB. llepneHnukynsap u HakioHHas. CBOHCTBO MeauaHbl MPSMOYTOJIBHOTO
TPEYTroJIbHUKA, MPOBEAEHHOMN K TUIIOTEHY3€E. [IpsAMOYTOIbHBIN TPEeyroJbHUK C yriioMm B 30°.

OKpy:KHOCTH



IToHATHS OKPYKHOCTH M Kpyra. DJIEMEHTBI OKPYKHOCTU U Kpyra: LIEHTp, paguyc, IMaMeTp, XOpAa, UX CBOMcTBa. B3anMHoe pacrosoxeHne
OKpyXHOCTH U mnpsiMoil. KacatenbHasg M cekymias K OKpYKHOCTH. OKpyXHOCTb, BNHcaHHas B yroi. [Ipocrelinime mocTpoeHHs C NOMOIIbIO
LUPKYJIS U JIMHEVKN.

I'eomeTpuyeckune MecTa TOYEK

[IonsATHEe O TeOMeTpUYeCKOM MecTe TOdeK. IIpuMeprl r€OMETpUYECKHX MECT TOYEK Ha IUIOCKOCTH. buccekTpuca yria U CEpeIMHHBIN
MEPIEHIUKYIISIP K OTPE3KY Kak reoMeTpuueckue Mecta Touek. OnucaHHasi OKpY>KHOCTb TPEYTrojbHHKA, €€ HEHTP. MeToa reoOMeTpUUECKUX MECT
TOYEK IIPHU PELIEHUU T€OMETPUYECKUX 3a1a4.

ITocTpoeHust ¢ MOMOIIBIO HUPKYJIA U JJMHEHKH

Hctopuueckue ceneHus. OOOCHOBaHMS NPOCTEHIIMX MOCTPOEHHUH, 3Tambl 3aJaud Ha IOCTPOEHUS, pPELICHHE 3aJady Ha IOCTPOEHHE
LUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeThIpéxyroJbHUKHU

[Tapannenorpamm, ero npusHaku u cBoictBa. [IpsmMoyroiabHuK, poMO, KBaapaT, UX MpHU3HAKU U cBoiicTBa. Tpamenus. PaBHoOenpeHHas
Tpamnenus, e€ cBolicTsa u npusHaku. [IpamoyronpHas Tpanenus. CpeHss JIMHAS TPANECLHN.

CpenHsist TMHUS TpEYroJdbHUKA. MeTo/1 yIBOEHUS! MeIMaHbl TPEyroibHUKA. TeopeMa 0 epecedeHny MeIMaH TPEyTroIbHHKA.

Teopema daneca, Teopema 0 IPONOPLUUOHAIBHBIX OTpe3Kax. TeopeMa BapuHboHa 1)1 IPOU3BOIBHOTO YETHIPEXYTOJILHUKA.

LleHTpasibHO-CUMMETPUYHBIE (PUTYPBHI.

IMonooue

[TomobOue TpeyrombHUKOB, Kod(h¢umuent momodus. [IpusHakum mon00Hs TpeyroabHHKOB. [IpuMeHeHue mnoao0us IIpYU pELICHUU
T€OMETPUYECKUX U NMMPAKTUYECKUX 3a]a4.

ILnomann

IMorstne o mmomamu. CBolicTBa IUIoMIaneii reomerpudeckux ¢uryp. Ilpocteiimme GopMynsl A IUIOMAAM  TPEyroJbHUKA,
napasuiesiorpaMma, pom6a u tpanenuu. Ilnomann nogo6usix ¢puryp. OTHOIIEHHE III0IIAeH TPEyTroJbHUKOB.

Teopema IIngaropa

Teopewma [Iucgaropa. Ilpumenenue teopemsl [Indaropa npu perieHnu NpakTHYECKUX 3a/1a4.

JJIeMeHThI TPUTOHOMETPUH

CuHYyC, KOCHHYC, TAHT€HC U KOTAaHTE€HC OCTPOTO yTiia MPsIMOYTOJILHOTO TPEYToJIbHUKA. Tpuronomerpuueckue GyHkiuu yrioB B 30°, 45° u
60°. [IponopuMoOHaNBHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE.



YTl 1 4eThIPEXYT0JIbHUKH, CBA3AHHBIE C OKPYKHOCTBIO

BrnmcanHble ¥ LIEHTPAIBHBIE YT, YIOJI MEXAY KacaTeJIbHOW M XOPIOH. YTIIbI MEXIYy XOpAaMu U CEeKylIMMHU. BrrcaHHbIe W ONKCAaHHbIE
OKPY’KHOCTH TPEYTrOJbHHUKA M YEeThIPEXYTroJbHUKKA. CBOWCTBAa M INMPU3HAKM BIIMCAHHOIO YETBIPEXYTOJIbHMKA. B3anMMmHOE pacrosiokeHue AByX
okpysxHoctell. Kacanue okpyxxHoctell. O0mmue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemenne TpeyroJibHMKOB

Cunyc, xocunyc, TanreHc yrioB ot 0° nmo 180°. OcHoBHOe TpuroHomeTpuueckoe ToxaecTBO. Dopmyibl mnpuBeaeHusa. Pemienue
TPEYroJabHUKOB. TeopemMa KOCUHYCOB M T€OpeMa CHHYCOB. PelieHne NMpakTHUYECKUX 3aJad C MCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBbI
CUHYCOB. PelieHune 3aa4 reoMeTpuuecKoil ONTUKH.

Tpuronomerpuueckue (HOpMyJbl sl TUIOMIATUM TPEYroJbHUKA, IMapajuiesiorpaMma, pombOa, Tpamneruu. dopmyna ['epona. dopmyna
IJIOIIAIM BBIYKJIOTO YEThIPEXYTOIbHUKA.

IHonoOue TpeyroJibHMKOB

Xopapl U NOJ0OHBIE TPEYrOJIbHUKU B OKPY>KHOCTH. Teopema O MpPOU3BEIECHUH OTPE3KOB XOp[, TEOPEMbI O MPOU3BEICHUH OTPE3KOB
CEKyIlMX, TeopemMa O KBaApaTe KacarelbHOW. [IpuMeHeHue mpu pelieHur reoMeTpuueckux 3anad. Teopembl UeBsl u Menenas. Ilonstue o
TOMOTETHH.

MeTtoa KoOOpaAMHAT

YpaBHeHHE TPSAMOW HA TUIOCKOCTH. YTJIOBOW KOI(PGUIMEHT W CBOOOIHBIA UJIEH, WX TEOMETPUYECKHi cMbIci. [lapamiensHOCcTh U
MEPIEeHIUKYIISIPHOCTD NMPSAMBIX (4epe3 YIiIoBoi ko3 pUuimeHr).

VYpaBHeHue okpyxHocTH. HaxoxneHne nepeceueHnid OKpy>KHOCTEHW U MPAMBIX B KoopAnHaTax. PopMysa pacCTOAHMS OT TOUYKU O HPSIMOM.
[Mnomanp napamienorpaMMma B KOOpAWHATaX, MOHATHE OO0 OPHEHTUPOBAHHOW IMIom@aau. [IpuMeHeHHMEe MeTola KOOpIWHAT B TMPAKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1adax.

BekTopsl

Bexkropsl Ha mockocT. Cl0KEHHE U BBIYMUTAaHUE BEKTOPOB — MPABUIIA TPEYTOIbHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.
Koopaunatsl Bektopa. CrokeHHe W BBIYMTAHHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YMCIIO B KoopauHartax. [IprMeHeHHe BEKTOPOB B (hU3HKE,
LIEHTP Macc.

[Tonstue o 6a3uce (Ha miuockoctu). PasnoxkeHus BekTopoB mo Oasucy. CKalspHOE MPOU3BEACHHE BEKTOPOB, FTEOMETPUUECKUNA CMBICT U
BBIPOKEHUE B JCKAPTOBBIX KOOpAHWHATaX. JUCTpHOYTHBHOCTH CKAISIPHOTO MpousBeaeHusa. CKanspHOE MPOU3BEIACHHE U IMPOCLHUPOBAHMUE.



[IpumeHeHne CKaIsIpHOro IPOU3BEIEHUS BEKTOPOB I HAX0XKACHU JUIMH U YIVIOB. PelieHne reoMeTpuyeCcKrx 3a1au ¢ MOMOILBIO CKAJIIPHOIO
IIPOU3BEICHHUS.

JJInHA OKPY’KHOCTH M IJIOIIAAb KpPyra

[IpaBusbHBIE MHOTOYTONIBHUKH. JJIMHA OKpYKHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYACIECHUE JUIMH TIyT OKpy>kHOcTel. [1nomans
Kpyra, CeKTopa, cermeHTa. Mctopuueckue cBeieHus: 00 M3MEPEHHUH JUTMHBI OKPY>KHOCTH U TUIOIIAIN KpyTa.

JABuKeHHS TUIOCKOCTH

LentpansHas cummerpus. LlenTpanbHO-cuMMmeTpuuHbie Gurypsl. [ToBopot. OceBast cummeTpusi. DUrypsl, CHMMETPUYHBIC OTHOCUTEIEHO
HEKOoTOpou ocH. lapanmenbHbIi epeHoc.

[TonsTue nBwkeHuss u ero cBoiictBa. PaBeHcTBO ¢uryp. IIposBieHHs CUMMETpUU B TMPUPOJE, KUBOIUCH, CKYJIBITYPE, apXUTEKTYpeE.
Komnosunun nuxkenuil (mpocreiimue npuMepsl). [IpumeHeHre B reOMEeTpUUYECKUX 3a/1a4ax.



IJIAHUPYEMBIE PE3YJILbTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «TEOMETPUSI» HA YTJIYBJIEHHOM
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IIPOTPAMMBI IO MAaTEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) maTpMOTHY€eCKOr0 BOCIIMTAHMSA:

MPOSIBJICHWEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM OTHOLICHHEM K JOCTH)KEHHUSM POCCHHCKUX
MaTeMaTHUKOB M POCCUMCKON MaTeMaTHUYECKOM KO, K UCTIOJIb30BAHUIO 3TUX JOCTH)KEHUN B APYTUX HAyKax U MPUKIAAHBIX chepax;

2) rpakAaHCKOro U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peaHu3aldd ero IpaB, IMPEICTaBICHHEM O MaTeMaTHUYeCKHX OCHOBaxX
(GyHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, MpOIEeayp TIpa)kJaHCKOro oOliecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K
00CYX/IEHUIO ATUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUH HayKH, OCO3HAHWEM Ba)KHOCTU MOPAJIbHO-3TUYECKHX
MIPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCIIMTAHMS:

YCTAaHOBKOW Ha AaKTHBHOE Y4YacTHE B pEIICHHH MPAKTHYECKHX 3a7ad MaTeMaTHYECKOW HANpaBICHHOCTH, OCO3HAHHUEM Ba)KHOCTH
MaTeMaTHYEeCKOTO 0Opa30BaHMs Ha MPOTSHKCHWW BCEH KHU3HH JUIS YCIENIHON MPO()eCCHOHAIBHOW ACSTEIhHOCTH M Pa3BUTHEM HEOOXOIMMBIX
YMEHHM, OCO3HAHHBIM BEIOOPOM U MOCTPOCHUEM WHIUBUAYATHHON TPACKTOPUH 00Pa30BaHMS U KU3HEHHBIX IJIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB
1 OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCITUTAHMS:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3aJay, PEIICHUHN, pacCyKICHUH, YMEHHUIO
BUJICTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) ueHHOCTEH HAYYHOTO MO3HAHUSA:

OpHUEHTAIIMEH B JIEATEIHbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa,
MPUPOABI M 00IecTBa, TOHUMaHUEM MaTeMaTHYeCKON HayKH Kak cepbl 4eOBEeUeCKON AESITEeNbHOCTH, ITAOB €€ Pa3BUTHS M 3HAUUMOCTH IS
pa3BUTHs IUBWIN3ALMHN, OBJAJEHUEM S3bIKOM MaTeMaTHMKH M MaTeMaTH4eCKOH KyJNbTypoill Kak CpEeJCTBOM IIO3HAHUS MHUPA, OBJIAJCHHEM
HaBBIKAMH MCCIIEIOBATEIBCKON JICATEIbHOCTH;

6) puznyeckoro BocnuTanus, GOPpMHUPOBAHNS KYJIbTYPbI 310POBbSI H YMOLMOHAIBLHOIO 0JIarONOIyYHs:



TOTOBHOCTHIO MIPUMEHATh MaTeMAaTUYECKUE 3HAHMs B MHTEpECcax CBOETO 3/I0POBBS, BEICHUS 3JI0POBOT0 00pasa KH3HU (30pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXKHUM 3aHSATUH U OTIbIXA, PErylispHas (u3nyYecKas aKTHBHOCTH), COPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro 4ejoBeKa;

7) 3K0JI0TMYE€CKOT0 BOCIIUTAHUSA:

OpHUEHTAIMEH Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUN JIJIS PeIlIeHus 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKPYIXKAIOIIEH Cpe/bl, MIIaHUPOBAHUS
MMOCTYITKOB U OIIEHKH WX BO3MOKHBIX TIOCIIEACTBHMA JUISI OKPYKAIOIMIEH Cpefbl, 0OCO3HAHUEM TI00ATBHOTO XapaKTepa 3KOJOTHIECKUX MPodiieM U
IIyTEN UX PELICHUS;

8) ajanTannu K M3MEHSAIOMIUMCS YCJIOBUSIM COIUAIBHOI U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJOBHSIX HEOINPEAETEHHOCTH, IOBBIIMIEHUIO YpPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NEeSTeNIbHOCTh, B TOM YHCJI€ yYMEHHE YYHUThCA y JPYTUX JIOACH, MpHOOpeTaTh B COBMECTHOW [ESATEIBHOCTH HOBBIC 3HAHWS, HABBIKA U
KOMITETCHIINH U3 OTIBITA JPYTHX;

HE00XOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHWM, (OPMYITUPOBATH UJEHU, MOHATUS, TUMIOTE3bl 00 OOBEKTAX U SBICHUSX, B TOM YHCIIE
paHee HeU3BECTHBIX, OCO3HABATH JIS(UIIUTHI COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCIPHHHMATh CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPeOyIOMUNA KOHTpPMED,
KOPPEKTUPOBATh MPUHUMAEMbIE PELICHHS U JeHCTBUS, POPMYIUPOBAThH U OLEHUBATH PUCKH U TIOCIEACTBHS, (HOPMHUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbTaTte 0CBOGHUS MPOrpamMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO 00I1ero oopa3oBaHus y o0yyaromerocsi 0yayT chopMHUpOBaHbI
MeTanpeJAMeTHbIe Pe3yJbTaThl, XapaKTEPU3YIOIIHECsS OBJAJCHHUEM YHHBEPCAJIbHBIMH IT03HABATEIBHBIMH JCHCTBUSMHU, YHHBEPCAIHLHBIMHU
KOMMYHHKaTHBHBIMU JICHCTBUSIMH M YHUBEPCAIBHBIMH PETYIATUBHBIMH ACHCTBUAMM.

IHo3naBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUA
ba3oBble Joruueckue JeMcTBHUA:

BBISBJIATH W XapaKTePU30BaTh CYIICCTBEHHBIE TPU3HAKA MATEMaTUYECKHX OOBEKTOB, MOHSITHH, OTHOIICHWM MEXAY MOHATHSIMU,
(hopmyMpoBaTh ONpENCICHHUS TOHITHIN, YCTAaHABIWBATh CYIICCTBEHHBIN MPHU3HAK KJIACCH(PUKAIIMK, OCHOBAHUS JUIsI 00OOIIEHUS W CPaBHEHUS,
KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh M MPEOOPA3OBHIBATH CYXKICHHS: yYTBEPAUTEIbHBIC M OTPHUIATEIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIHE,
YCJIOBHBIE;



BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeUMs B (aKTax, NAHHBIX, HAOJIOAECHUSX U YTBEP)KICHUSX,
npeagaratb KpUTEpUU AJIs BbISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNI;

JIeN1aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aK/IIOUEHHUH 10 aHaJIOTUH;

pa3duparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKICHMH (MpsMbIE U OT MPOTHUBHOIO), IMPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeNIbCTBA
MaTeMaTU4eCKUX (aKTOB, BHICTPAMBATh apryMEHTAIMIO, IPUBOJUTH IPUMEPBl U KOHTPIPUMEPDI, IPUMEHATh METOJ] MaTEeMaTHUECKOW MHIYKIINY,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh croco0 peuieHus: yueOHOM 3a1a4yu (CpaBHHUBATh HECKOJIbKO BApUAHTOB pEIlIEHHUs, BHIOMpaATh Hanbosee MOAXOASIUN ¢ y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ucciieoBarebcKkue aeiicTBUSA:

WCIOJIb30BAaTh BOMPOCH KAaK HCCIEAOBATENbCKUI WHCTPYMEHT MO3HaHUS, (HOPMYJIHPOBATH BOIPOCH, (DPUKCHUPYIOIIHE MPOTUBOpPEUHE,
npobIeMy, CaMOCTOSITETIHHO YCTAHABIIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApPTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJIUTH 10 CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY SKCIIEPUMEHT, UCCIIEJOBAHUE 110 YCTAHOBJIEHUIO 0COOEHHOCTEH MaTeMaTHUECKOro
00BbeKTa, 3aBUCUMOCTENH 00BEKTOB MEXy COOOi;

CaMOCTOSTENILHO (OPMYJIMPOBATH 00OOIIEHHUS U BBIBOJBI MO PE3ysibTaTaM MPOBEAEHHOIO HAOIIOIEHUs, UCCIEA0BaHMs, SKCIIEPHUMEHTA,
OLIEHUBATh JJOCTOBEPHOCTb MOJyUYEHHBIX PE3YIbTAaTOB, BEIBOJAOB U 0000IICHUIA;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKXKE BbIBUTATh NIPEIOI0KEHHS O €r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanueii:

BBISIBIISATH HEJOCTATOYHOCTh U M30BITOYHOCT UH(POPMALIUH, TAHHBIX, HEOOXOAUMBIX JUISl PELLICHUS 3a1a4H;

BBIOMPATh, AaHAIN3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BUIOB U (OPM NPEACTABICHHUS;

BBIOMpaTh QOpMy NIpeacTaBieHUs WHGOPMALMU U WIUTIOCTPUPOBATH pellaeMble 33/a4d CXeMaMH, JuarpamMmmamu, WHOM rpadukoi M ux
KOMOWHALIUSIMY;

OLIEHUBATh HAIEKHOCTh MHPOPMALIUH 110 KPUTEPHSIM, TPEATIOKEHHBIM W CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbI€ 1eHCTBHUSA:
BOCIIPUHUMATH U (DOPMYJIHUPOBATH CYKJIEHUS B COOTBETCTBUM C YCJIOBHSIMHU U IEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOAY PelIeHHs 3aaul, KOMMEHTUPOBATh MMOJYYEHHBIH pe3ybTar;
B X0J1¢ 00CYKIEHUS 3a7]aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIaeMO TEMBbI, IPOOJIEMBI, pelIacMOi 3a/1a4d, BRICKAa3bIBATh UJICH, HAIICICHHBIE
Ha MTOMCK PEIICHHUS, COTIOCTABIISATh CBOU CYKICHHS C CY)KICHUSIMHU JIPYTUX YUYACTHUKOB IUAJIOTa, 0OHAPYKUBATh PA3IMIUE U CXOJCTBO MO3UIUH, B
KOppEeKTHOH opMme GopMyIHpOBATH Pa3HOTIACHS, CBOM BO3PAXKEHUS;



NPECTABIATh PE3YIbTAThl PEIICHUS 3a/laul, SKCIIEPUMEHTA, UCCIEeI0BAHNUS, IPOEKTa, CAMOCTOSATENILHO BBIOMpPATh (hOpMaT BHICTYIICHHS C
y4€TOM 3a/1a4 IPE3eHTaLNU U OCOOEHHOCTEN ayIUTOPUH;

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M HMHIWBUIYaJbHOW PaOOTHI MpU pelIeHHH y4eOHBIX MaTeMaTH4eCKUX 3ajad,
NPUHUMATh LeJIb COBMECTHOW AEATENbHOCTH, IJIAHMPOBATh OPraHU3aLlMI0 COBMECTHON paboThl, pacnpeaessaTh BUIbI palboT, TOroBapUBaThCA,
00CYX/1aTh MPOLIECC U PE3yIbTAT pabOTHI, 00001IIaTh MHEHHUS HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B TPYIIOBBIX opMax paboTel (00CYkIeHUs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» M HHBIC); BBIITOJHATH CBOIO YaCTh PaOOTHI
U KOOPAMHUPOBATH CBOM JEHUCTBUS C APYTMMH YJ€HAMH KOMAaH[bI, OLIEHMBAaTh KadecTBO pe3yjbTaTa M KAaueCTBO CBOErO BKJIaga B OOLIuil
pe3yNnbTatT no KpuTepusm, choOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryJsiTUBHBbIE YHHBePCAIbHbIE yUeOHBIE el CTBHUS
Camoopranu3anms:
BBISIBIISITH MIPOOJIEMBI JJTsl PEIIICHUS B )KU3HEHHBIX U YUCOHBIX CUTYaIUSIX, OPHCHTUPOBATHCS B PA3ITUYHBIX MOAXO0AaX MPUHATHS PEIICHHUHA
(MHIUBHUIYaEHOE, TPYTIIOBOE);
CaMOCTOSITEIILHO COCTABJIATH TUIAH, AJITOPUTM PEIICHUS 3ajadd (WK €ro 4YacTh), BEIOMpATh CIIOCOO pEHICHHS ¢ YYETOM UMEIOIINXCS
pecypcoB U cOOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ y4ETOM HOBOM MH(POPMAIIH.
CaMOKOHTPOJIb, SMOIIUOHATbHBIN UHTEJLIEKT:
BIIQJIETh CIOCOOaMU CaMOIPOBEPKU, CAMOKOHTPOJIA Tpollecca M pe3ylbTaTa pElIeHHs MaTeMaTH4ecKOW 3aJaud, CaMOMOTHBALUU H
peduiekcuy;
OpeABUACTL TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH IIPU PCHICHUHN 3adadd, BHOCUTHb KOPPCKTHUBBLI B ACATCIbHOCTH Ha OCHOBC HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX OITNOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHON WEIW W YCJIOBUSM, OOBSCHATH NMPHYUHBI JOCTIDKCHUS WA
HEJIOCTIKCHHUS 1IEJIU, HAXOUTh OIIHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BBIpAXaTb SMOIIMU TP U3YYCHUU MATCMATHYCCKUX 00BLEKTOB U q)aKTOB, JaBaTb SMOIIMOHAJIbBHYIO OICHKY PCIICHUS 3a1a4H.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy o0yudenus B 7 Kiaacce 00y4aronuiics NOTYYHUT CIICAYIONINE IPEAMETHbIC pe3yIbTaThl:
Pacnio3HaBaTh M3yuyeHHbIE TeOMETpUYEcKHe (PUTYpBI, ONpeneNsaTh UX B3aUMHOE PacIoJIOKEeHHe, N300pakaTh TeoMeTpuyecKue (GUrypsl,
BBIIIOJIHATH YEPTEKHU 110 YCIOBHIO 3a1a4i. MI3MepATh IMHEHHBIE U YIII0OBbIE BEJIMUMHBI. Pemars 3a1auu Ha BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYNH
YTJIOB.



JlenaTh NPUKHUIKY U OLEHKY JIMHEHHBIX M YTIOBBIX BEIMYMH MPEAMETOB B peaibHON XKH3HHU, pa3MEpPOB MPHUPOAHBIX 00BEKTOB. Pa3nnuath
pa3Mepsl ITUX O0BEKTOB M0 NOPSAAKY BETUUHHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 33]1a4aM.

[Tosnp30BaThcs MpHU3HAKaMU PAaBEHCTBA TPEYTOJILHUKOB, HCIOJIb30BaTh INMPU3HAKKM W CBOWCTBA DPABHOOEAPEHHBIX TPEYTOJbHUKOB MpU
peuieHuu 3a1ad.

[IpoBOAUTH TOTMUECKUE PACCYKIEHUS C UCIIOJIB30BAaHUEM IN€OMETPUUECKUX TEOPEM.

[lTonp30BaTbcsl NpU3HAKaMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJBHHKOB, CBOWCTBOM MEAMAHBI, MPOBEAEHHOM K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PELICHUU T€OMETPUYECKUX 3a]1a4.

OmnpenensaTs NapauieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3zyeT ¢ HUMHU ceKymias. Onpenenars napaieqbHOCTh NPSMBIX C
IIOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM IPSIMOU 10 TOYEK APYTOMl MPSIMOHU.

Pemiate 3aaun Ha KieT4aToi Oymare.

[IpoBOANTH BBHIYMCIEHUS M HAXOJUTh YMCIOBBIE M OyKBEHHBIC 3HAYEHHS YIJIOB B T€OMETPUYECKHX 3aJlayaX C HCIIOJIb30BAHHEM CYyMMBbI
YIJIOB TPEYrOJIbHUKOB U MHOTOYTOJIbBHUKOB, CBOMCTB yTIJIOB, 00pa30BaHHBIX IPU MEPECEUCHUN JIBYX MapajlIeNbHBIX MPSAMBIX cekyliei. PemaTts
MIPaKTUYECKHE 3a/1a4l Ha HAXOXJACHHUE YTJIOB.

Bianers nonstuem reomerpudeckoro mecta Touek (I'MT). Onpenenste OMCCEKTPUCY YIIa U CEPEIUHHBIN MEPIICHIUKYJIISAP K OTPE3KY Kak
reoMeTpuueckue Mecta Todek. [lomb3oBaThesi MoOHATHEM reomerpuueckoro Mmecta touek (I'MT) mpu gokazaTenbCcTBE T'€OMETPHUUECKUX
YTBEPKACHUM U IIPU PEILIEHUU 3a/au.

@®opMyIUpOBaTh ONPEIECICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH, YBEPEHHO BJaJETh HUX CBOHCTBAMHU. YMETb
JIOKa3bIBaTh M IPUMEHATh 3TH CBOKWCTBA MPU PEIICHUH 3a1a4.

Brnagetr moHATHEM OMUCAaHHOW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HaXOIUTh €€ eHTp. JJoKa3bIBaTh U UCMONb30BaTh (DAKTHI O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOIM TOYKE, M O TOM, YTO CEpeAMHHBIC MEPICHANKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAOTCS B OJTHOM TOUKE.

Bianers noHATHEM KacaTeIbHOM K OKPY’KHOCTH, MTOJI30BATHCS TEOPEMOM O NMEPNEHAUKYISIPHOCTH KacaTeIbHOU U paaunyca, IPOBEAEHHOTO
K TOYKe KacaHMs. JJoka3plBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>KHOCTH, IPOBEAEHHBIX M3 OJHOM TOYKH, U MIPUMEHATH 3TO B PELICHUU
re€OMETPUUECKUX 3a7au.

Jloka3pIBaTh U MPUMEHSTH [IPOCTEHIIINE FEOMETPUUECKHUE HEPABEHCTBA, TOHUMATh WX MPAKTUYECKUN CMBICI.

IIpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IOMOILBIO HUPKYJIS U JINHEHKH.

K xoHiry oOydenust B 8 kiacce 00ydJarOImuiics MOTYUUT CICAYIOMNUE TPEAMETHBIC PE3yIbTATHI:



PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, M10JIb30BATHCS UX CBOMCTBAMM IIPU PELICHUHM N€OMETPUUECKUX 3aad.
PaznuuaTh mpu3HAKM M CBOWCTBA NapajjiesnorpaMma, pomba M MPSMOYTOJbHUKA, JOKA3bIBaTh MX W YBEPEHHO NPUMEHATH IPH PEHICHUU
reOMEeTPUUECKUX 3ajau.

Hcnonb30BaTh CBOMCTBA TOUKH NEPECEUEHUS MEIMaH TPEYTOJIbHUKA (LIEHTPa Macc) B PELICHUH 3a/1ay.

Brnagerp noHsTHEM CpeaHEN JMHMM TPEYTrOJbHMKA W Tpamelud, IPUMEHATh UX CBOMCTBA NPU PELICHUMM I'E€OMETPUUYECKHUX 3ajad.
Wcnonb3oBatk Teopemy daneca u TeopeMy 0 NPONOPLHUOHAIBHBIX OTpe3KaX, IPUMEHATh UX Ui PELIEHUS MPAKTUYECKUX 3a/1a4.

PacnioznaBaTh LIeHTpaJIbHO-CUMMETPUYHbIE (PUTYPBI U UCTIOIB30BaTh UX CBOMCTBA MPU PEILICHUU 3a/1a4.

Brnaners nmoHATHSAMEU OO0 TPEYTOJbHUKOB, KO3 (dUIIMEeHTa 1101001, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MIMeTh
MpeJICTaBICHUEe O MpeoOpa3oBaHWM MOA0OMS W O MOMOOHBIX (urypax. Ilomp30BaThCs MpU3HAKAMHU TMOAOOUS TPEYTrOJLHUKOB TPH PEIICHUU
reoMeTpuueckux 3aaad. Jloka3plBaTh U MPUMEHATh OTHOIIEHUS MPONOPIMOHATBHOCTH B MIPSIMOYTOJIbHBIX TpeyroyibHUKax. [IpuMensaTs nogodue B
IIPAKTUYECKUX 3aJa4ax.

BbIBOIUTh M MCMONB30BaTh MpOCTeWIre (GopMyIbl Ui IJIOLIATU TPEyrojbHUKA, MapaienorpaMma, pomba U Tpamneuuu. Beruucisits
(pa3nMyHBIMU CTIIOCO0AMM) TUIOINAAb TPEYTOJIbHUKA W TUIOIAAM MHOTOYTOJNBHBIX (QUTYp (HOJB3YysACh, TJ€ HEOOXOIUMO, KAIbKYISATOPOM). 3HATh
OTHOIIIEHUE TUIONIa/Iel TOJOOHBIX GUTYp U MIPUMEHSTH NP pelieHuy 3a1ad. [IpuMeHsTh nony4eHHbIe YMEHUS B IPAKTHUECKUX 3aJauax.

[Tonp3oBatbes TeopeMoil Iludaropa it pelieHHs TIeOMETPUUYECKUX M IMpakTHYeckuX 3aaad. CTpouTb MaTeMaTHYECKyl MOJEIb B
MIPAKTUYECKUX 3aJ]a4ax, CAMOCTOSATEIBHO AEJIAaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JJINHBI.

Bianers moHATHMEM BIHCAaHHOIO M LEHTPAJIBHOIO yIila, yIVIa MEXKIYy KacaTeJIbHOW M XOPAOH, ONMCAHHOW M BIIMCAHHOM OKPYXKHOCTH
TPEYTrOJIbHUKA U YETBIPEXYTOIbHUKA, IPUMEHATh UX CBOMCTBA NP PELICHUHU 3a1a4.

[IpuMeHsTh MOJIy4EHHbIE 3HAHHUS Ha MPAKTUKE — CTPOUTh MATEMaTUYECKHUE MOJAENW Ul 3aJad peajbHOM JKU3HM U INPOBOJIUTH
COOTBETCTBYIOIIME BHIYHCIICHUS C MPUMEHEHHEM MOJO0MS U TPUTOHOMETPHUH (ITOJIB3YSICh, T1Ie HEOOXOIMMO, KAJIBKYIJISITOPOM).

K koniy oOydenus B 9 kiaacce o0y4arOmuics TOTYYUT CAEAYIOUTUE IPEAMETHbIE PE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJUTh C HMX TIOMOIIBIO Pa3JIMYHBIC JJIEMEHTHI MPSIMOYTOIBHOTO
TPEYTOJIbHUKA («PEHICHUE TMPSAMOYTOJIBHBIX TPEYTOJbHHUKOBY»). HaxomuTe (C MOMONIBIO KalbKYJATOpA) JJIMHBI M YIJIBI JJI1 HETAOJIUYHBIX
3HAYCHUH.

[Tonb3oBatbes GopMyliaMyd TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOKIECTBOM JJIsi HAXOXKICHHS COOTHOIICHUH MEXIY
TPUTOHOMETPUUECKUMU BETMYMHAMMU.

Jloka3pIBaTh TEOPEMY CHHYCOB UM TEOPEMY KOCHHYCOB, IPUMEHATh UX U1l HAXOXKICHUS Pa3IUYHBIX JJIEMEHTOB TPEYTOJbHUKA («pelIeHre
TPEYTOJIbHUKOBY ), IPU PEIICHUH T€OMETPUUECKHUX 3a1a4. [I[puMeHsTh oyyeHHbIe 3HAHUS [IPU PEIICHUH MPAKTUUECKUX 3a/1a4.



[IpuMeHATh TPUTOHOMETPHIO B 337a4aX Ha HAXOXIECHHUE IUIOLIAU, BBIBOAUTH U BIIAJETh TPUTOHOMETPUYECKUMHU (HhOpMyIaMH JUIs MJIO0IIA 1
TPEyrojibHUKa, MapajuielorpaMma, pomba, Tpameuud, BBHIBOIUTh U HpuUMeHATH (opmyny [epona u Qopmyny Ui IUIOMIATH BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HmeTs npeacTaBieHre 0 TOMOTETUH, IPUMEHATh B IPAKTUUECKUX CUTYaLHsIX.

Hcnonb3oBate TeopeMbl YeBbl 1 MeHenas npu pelieHny 3a/1a4.

Hcnonp30BaTh TEOPEMbl O BIHMCAHHBIX YIJIaX, yIiiax MEXAY XOpJIaMH (CeKyIIMMH) U yIjie MEXAy KacaTelbHOW W XOPIOW NMpH perIeHUuu
reOMEeTPUYECKUX 3a1ad. J[oKa3pIBaTh M MPUMEHATh TEOPEMBI O TIPOU3BEIECHHH OTPE3KOB XOP/, O MPOM3BEACHUHN OTPE3KOB CEKYIIHMX, O KBaJapare
KaCaTEJIbHOM.

Bnaners moHATHEM KOOpPAMHAT Ha IIOCKOCTH, padOTaTh € YpaBHEHHMEM MpPSIMOMl Ha IUIOCKOCTU. BnaneTh MOHATUSAMH YTJIOBOTO
Kod(QHIMeHTa ¥ CBOOOJHOTO YieHA, MOHUMATh UX F€OMETPUYECKUN CMBICT M CBSI3b YIJIIOBOro Ko3((UIMEeHTa ¢ BO3pacTaHHEM U yObIBaHHEM
TMHEHHONW (YHKIMH. YMETh pelaTh METOJO0M KOOPIWHAT 3a/laud, CBSA3aHHBIE C MApaIeNIbHOCTBIO W TMEPIEeHAMKYISIPHOCTBIO MPSIMBIX,
NepecevyeHUueM MPSIMbIX, HAXOXKAEHUEM TOUEK IIepeceueHHsl.

BbIBOIUTH U BaJIeTh ypaBHEHUEM OKPYKHOCTHU. Vcrionb30BaTh METOI KOOPAMHAT JUIS HAXOXKJICHUS MEpeceYeHUil OKPYKHOCTEH U MPSMBIX.
Brnaners gopmynaMu paccTOSHHUS OT TOYKM IO HPSMOM, IUIOMAAM MapajiesiorpaMMa B KOOPAMHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOU
wromazan. [Tomp30BaTbess METOAOM KOOPAUHAT HA IJIOCKOCTH, IPUMEHSITH €ro TPH PEHICHUH TeOMETPUIECKHIX U MPAKTHUECKUX 3a1ad. [[puMeHsTh
METOJ KOOPAMHAT B IPAKTHUKO-OPHUEHTUPOBAHHBIX T€OMETPHUECKUX 3ajjayax.

Brnaners moHsTHEM BeKTOpa. YMETh CKJIaIbIBaTh M BBIYMTATh BEKTOPHI, YMHOXATh Ha YHUCIO, BJIAJACTh IMpaBHJIAMH TPEYTOJbHUKA H
napajiesiorpaMMa. BrnaseTte MPaKTUYECKMMH HMHTEPIPETAIMSIMA BEKTOPOB. YBEPEHHO TIIOJIb30BaThCS KOOpAWHATaMU BeKTopa. Bnaners
CJIO’)KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA Ha YUCIIO B KOOPAUHATAX.

Wmets mnpencraBieHue o Oasuce (Ha Iwiockoctu). PackianpiBath BeKTOpbl 1o ©Oaszucy. PackianeiBaTe BEKTOpHl CHJI € MOMOILBIO
MPOCIMPOBAHUS U TPUTOHOMETPUYECKUX COOTHOIIEHHM. [[puMEeHSTh MOTydYeHHbIe 3HAaHUS B IPOCTEHITNX (PU3UUECKUX 3a]1auax.

Brnamers TOHSTHEM CKaJspHOTO IPOW3BEICHHUS BEKTOPOB, TOHHUMATh €r0 TEOMETPHUYECKHH CMBICT M YBEPEHHO IIOJIb30BaThCS €T0
BBIPQ)KEHUEM B JEKAPTOBBIX KOOpAMHATAaX. 3HATh AUCTPUOYTUBHOCTH CKAJISPHOIO MPOU3BEACHUS U €ro CBA3b C MpoenupoBaHueM. [IpumeHsTH
CKaJIIpHOE TMPOU3BEIEHNE BEKTOPOB JUIsl HAXO0XKJCHHS UIMH M YIJ0B. PemaTh reoMeTpuyeckre 3aa4i ¢ MOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS.
Hcnonp30BaTh CKaIPHOE MPOU3BEICHIE BEKTOPOB B alreOpandeckux U GU3NUECKUX 3aJauax.

BrnaseTs NOHATHUSAME TPAaBMIIBHOTO MHOTOYTOJIBHHKA, [UTMHBI OKPYXHOCTH, UTMHBI IyTH OKPY>KHOCTH W PalMaHHON MephI YTJia, BEIYUCISATH
wiomanas kpyra u ero yacred. I[loHumare cmbici yMciaa m. [IpUMEHATh NOJTy4YEHHbIE YMEHHUS NPU PELICHWH NPAKTUYECKUX 3a1ad. 3HATh
UCTOpHUYECKHE CBEACHUS 00 U3MEPEHHUHU JJTMHBI OKPY>KHOCTH U TUIOILAAN KpyTa.

Wwmetp mpexpcraBieHne 0 MpeoOpa3oBaHUM IUIOCKOCTH, O ABIDKEHHsIX. HaxomuTh ocu, HEHTPH CUMMETpUHM (GUTyp, LIEHTPHI MMOBOPOTA,
HaXOJUTh KOMITO3UIIMU POCTEHIINX MpeoOpa3zoBaHuil. [[pUMEHATH IBMKEHHS TUIOCKOCTH TPH PEIICHUH T€OMETPUIECKUX 3a]1ad.



[IpuMeHATH MONMy4YEHHBbIE 3HAHUSA HAa INPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJENM Ul 3a7a4 PEaJbHOW KU3HU U IPOBOIUTH
COOTBETCTBYIOIIUE BHIYHCIICHUS C MPUMEHEHHEM NOJO0HS U TPUTOHOMETPUIECKUX (PYHKIUH (IOIB3YsICh, TJIe HEOOXOAUMO, KaJbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoaunuecTBo 4yacos DJIEeKTPOHHBbIE
HauMeHnoBaHue pa3iaesioB M TEM nuppoBbIE
Ne n/m P Konrpoabsubie | IIpakruyeckue (ubp )
NMPOrpaMMbI Beero odpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocreiiime
| . )% | but6mmoreka [{IOK
reoMeTpuyeckre GUrypbl ¥ UX CBOMCTBA. https:/m.edsoo.ru/78¢146¢4
H3mepenne reoMeTpuiecKiX BeIMIuH
but6mmoreka [{JOK
2 T 19 1
PEYTOIBHHIH https://m.edsoo.ru/78c146¢c4
3 [Tapannensnocts. CymMMa yriioB 15 1 bubnuorexa [JOK
MHOT'OYT'OJIbHUKA https://m.edsoo.ru/78c146c4
4 IIpsiMOyTOJILHEIE TPEYTOIbHUKU 7 bubmorexa ITOK
pAMOY peyr https://m.edsoo.ru/78c146¢c4
5 I'eoMeTpuyeckue HepaBeHCTBA 5 1 bubmmorexa LOK
P P https://m.edsoo.ru/78c146¢4
’ ot Hoemocmn e oo sy 18 1 BuGnuorera LIOK
. p HIPIO HHPEKY https://m.edsoo.ru/78¢c146¢4
1 JINHEHUKHN
7 [ToBTOpenue, o600IICHNE, 10 1 but6mmoreka [{OK
cucTeMaTh3anus 3HaHuil https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I1O 100 6 0

I[TPOTPAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KJIACC

KoinyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne /i Konrtpoabsnbie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 YeThIpEXyroNbHUKU 22 1 bubmorexa HOK
https://m.edsoo.ru/a5cb98eb
bu6mmorekxa [IOK
2 [Tomo6 16 1
oAoDHe https://m.edsoo.ru/a5cb98eb
bu6mmoreka [{OK
3 I1 16 1
HOMaA® https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 18 1 bubnmoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/a5cb98eb
5 VYTIIIBl ¥ 4ETBIPEXYTOJIBHUKH, CBS3aHHBIE C 20 1 bubnunorexa [JOK
OKPYHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpEeHMEe, 0000IICHNE, CUCTEMATH3AIUS 10 1 bu6mmnoreka [JOK
3HAHHUH https://m.edsoo.ru/a5cb98eb
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KosmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB H TeM (uudposbie)
Ne /i Kontpoabsubie | Ilpakrnuyeckue
NMPOrpaMMbI Bcero odpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 Pemienue TpeyroibHUKOB 22 1 bubmorexa HOK
https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 ITo00 12 1
OAODHE TPEYTOIRHIIOB https://m.edsoo.ru/dddde230
bub6munoreka [IOK
3 M 10 1
CTOA KOOpAHHaT https://m.edsoo.ru/dddde230
4 Bexrops! 20 1 bubmuoreka [JOK
https://m.edsoo.ru/dddde230
bub6muoreka [IOK
5 16 1
Jlniita OKpYAKHOCTI H ILTOIIAAD KpyTa https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 10
JlpIierus IIOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpeHmE, 0000IICHNE, 12 1 bu6mmoreka [JOK
CHUCTEMATHU3AIN 3HAHUHI https://m.edsoo.ru/dddde230
OBLIEE KOJIMYECTBO YACOB IIO 100 6 0
I[TPOT'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

MPOBEPSAEMbBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJBbHOM MPOT'PAMMBI

7 KJIIACC
Kon . .
IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThI OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOI'O 00111eTr0
nmposepsiemoro SO
pe3yJibTara
6 I'eomerpust
Pacrio3HaBaTh UM3y4YEeHHBIE TEOMETPHUYECKHE (UIYpbl, ONpENeNsATh WX B3aUMHOE pPACHOJIOXKEHHE, H300paxaTh
6.1 reoMeTpruecKue (PUTYpBI, BHIMOIHATH YEPTEKH IO YCIOBHIO 3a1aud. V3MepsTh JTMHEHHBIC U YTIJIOBBIC BEINYHHBI.
Pemate 3a1aun Ha BBIYKMCIIEHHUE JIMH OTPE3KOB U BEJIMYHH YIJIOB
62 JlenaTs rpyOyro OLEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYMH NMPEAMETOB B PEaIbHOM KU3HHU, Pa3MEPOB MPUPOTHBIX 00BEKTOB.
' PaznmuaTh pazmepsl STHX 00BEKTOB I10 MOPSAIKY BETHUNHBI
6.3 CTpouTh YepTEKU K TEOMETPUUECKUM 3a7a4am
6.4 [Tonp30oBaTbcss NMpU3HAKAMHM PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh NPU3HAKKM U CBOMCTBA pPaBHOOEAPEHHBIX
) TPEYrOJbHUKOB IIPU PELLICHUU 3a1a4
6.5 IIpoBOAUTE JTOTUYECKUE PACCYKIAEHUS C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM
6.6 [Tonb30BaTbCsl MpPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEAMaHbl, IMPOBEAEHHON K
TUIIOTEHY3€ NPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELIEHMH FEOMETPUUECKUX 3a1a4
6.7 OnpenensTh NapajuleIbHOCTh MHPSMBIX C IMOMOLIBIO YIVIOB, KOTOpble o0Opa3zyeT ¢ HUMHU cekymas. Onpenensith
' MapaJUIEIbHOCTD MPSMBIX C IIOMOLIBIO PABEHCTBA PACCTOSHUNA OT TOYEK OAHOU MPSMOM 0 TOYEK APYTrOr IMPsMOi
6.8 Pemate 3aaun Ha KieT4aTol Oymare
[TpoBOIUTH BBIYUCICHHUS W HAXOAWUTh YHCIOBbIe M OYKBEHHBIC 3HAUCHHsS YIJIOB B T€OMETPUYECKHX 3a/Jadyax C
6.9 UCTIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJILHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pPa30BaHHBIX NPU MEPECCUCHUN

JIByX ITapajuIeIIbHBIX NIPSMBIX CEKyIlEeH. PemaTe npakTudeckue 3a1a4u Ha HaX0XKACHHUE YIJIOB




6.10 Bnanerp mMOHATHEM TEOMETPHUYECKOTO MeCTa TOYeK. YMETh ONpeNeNsiTh OHCCEKTPUCY YIla W CepelNMHHBIN
NEPIEHANKYJISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
6.11 @opMyIMPOBATH ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpJAbl U JIUaMeTpa OKPY>KHOCTH, MOJIb30BaThCS UX CBOMCTBaMHU.
YMeTh MPUMEHSATH 3T CBOMCTBA IPU PELICHUH 3a]1a4
BrnaseTs mOHSATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh HaXOIUTh €€ neHTp. Ilonp3oBaTecs dakrtamu o
6.12 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOUYKE, U O TOM, UTO CEpeIUHHbIE MEePIEHINKYISPbI
K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJHOU TOYKE
6.13 Bnaners moHsATHEM KacaTeIbHOM K OKPYKHOCTH, IOJb30BATHCS TEOPEMON O NEPHEHAMKYJISIPHOCTU KAacaTEIbHOU U
' panuyca, IPOBEAEHHOTO K TOUYKE KaCAHMs
6.14 [Tonp30BaTbCs MPOCTENIIMMU F€OMETPUUECKUMU HEPABEHCTBAMH, IOHUMATh UX IPAKTHYECKUI CMBICIT
6.15 [IpoBOIUTHE OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHUS C TOMONIBIO LIUPKYJIS U JIMHEHKH
8 KVIACC
Kon . .
IIpoBepsiemble nMpeMeTHBIE Pe3yJbTATHI OCBOEHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 00111eT0
IpPOBEPSAEMOro .
pe3yJibTara
6 ['eomeTpust
6.1 Pacno3HaBaTe OCHOBHBIE BH/bBl YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, I0Jb30BATbCS WX CBOMCTBAMM IIPH PELICHUU
' reoMEeTPUYECKHX 33124
6.2 [TpuMeHsTh CBOIICTBA TOUKH MEpeceueHus] MeIaH TPeyroibHUKa (LIEHTPa Macc) B PEeLICHUH 3a/1a4
Biagete nonsiTHeM cpeqHEN JUHUM TPEYTOJIBHUKA W Tpalelyy, MPUMEHATh UX CBOWCTBA IPH PELICHUH I€OMETPUYECKUX
6.3 3amad. Ilonb3oBaTbea Teopemoil Paneca M TEOpPEeMOM O MPOMOPLHUOHAIBHBIX OTPE3KaxX, NPUMEHATh UX Ul PELICHUS
MPaKTUYECKUX 3a/1a4
6.4 [TpuMeHATHh NpU3HAKK TOA00MS TPEYTrOJbHUKOB B PEIICHUH FEOMETPUUECKUX 3a1a4




[Tonmp3oBatbest Teopemoii [ludaropa st pemieHus: TeOMETPUIECKAX U MPAKTHUECKUX 3aaad. CTPOUTh MaTeMaTHYECKYIO

6.5 MOJIETb B TIPAKTHUYECKUX 3a/1a4aX, CAMOCTOSTEIIEHO JIeaTh YEPTEK M HAXOIUTh COOTBETCTBYIOIIUE ITTUHBI
6.6 Bragets moHATHSAME CHHYCa, KOCHHYCA U TAHT€HCA OCTPOTO yrila MPSMOYTOJIILHOTO TpeyroibHuKa. [101p30BaThCs 3TUMU
' MOHSTHSIMH ISl pEIICHUS TPAKTUICCKUX 3319
6.7 BeraucnsaTe (pa3IudHBIME CIIOCOOAMU) TIIONIAb TPEYTOJIbHUKA W TUIONIAJA MHOTOYTOJIBHBIX (Guryp (Monb3ysch, T
' HE00XO0IUMO, KaIBbKYJISATOPOM). [IpUMEHSITh IOJTy4eHHBIE YMEHUS B MPAKTHUECKUX 3aauax
6.8 Brnageth MOHATHSMH BNHCAHHOTO U IEHTPAIHHOTO yIia, UCHOIB30BAaTh TEOPEMBI O BIUCAHHBIX yTaX, YIJax MEXKIY
XOpIamMH (CEKYIMMH) M YTIIe MEXKy KacaTeIbHOW U XOPAOH MPH PEIICHHH T€OMETPHUUCCKUX 33124
6.9 Brnazmets moHsATHEM OMMMCAHHOTO YETHIPEXYTONBHUKA, IPUMEHSATH CBOWCTBA OMMCAHHOTO YE€THIPEXYTOIFHUKA MPH PEIICHUH
' 3a71a4
[IpuMeHsITh TONyYEeHHBIE 3HAHWS HAa MPAKTHUKE — CTPOUTh MATEMAaTUYECKHUE MOJENW Ui 3a/ad peallbHOM KU3HU H
6.10 MIPOBOJNTH COOTBETCTBYIOIINE BBIYUCIICHUS C MPUMEHEHUEM IOJ00WSIH TPUTOHOMETPUHU (ITOJIB3YSCh, TIe HEO0OXOIUMO,
KaJIbKYJISITOPOM)
9 KJIACC
Kon . .
IIpoBepsieMmble MpeIMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0OCHOBHOT'O 00IIIET0
NPOBEPSIEMOT0
o0pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
3HaTh TPUTOHOMETpHUYECKHE (YYHKITUU OCTPHIX YIIJIOB, HAXOJHUTH C MX MTOMOIIBIO PA3IMIHBIC DJIEMEHTHI TTPSIMOYTOIBHOTO
6.1 TPEYTONbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxomuTh (C MOMOIIBIO KadbKYJsATOpPA) JJIMHBI M YTIIBI IS
HETAaOJIMYHBIX 3HAYCHU I
62 [Tosb30BaThCs (hOpMyITaMH IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYCCKHM TOXKICCTBOM JUIsl HAXOXKCHHS COOTHOIIICHUN
' MEX]y TPUTOHOMETPUICCKHUMHU BEIIMIHMHAMU
6.3 Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB IS HAXOXKICHHS PAa3IMYHBIX JJIEMEHTOB TPEYTOJbHUKA («pEIICHUE




TprrOJIBHI/IKOB»), IMPUMCHATDH UX PHU PCHICHUN IT'COMETPUUYCCKUX 3a0a1

Bnagets mnonsaTusMu Hp606paSOBaHI/I${ HO,HOGI/IH, COOTBCTCTBCHHBIX JOJICMCHTOB HO,HO6HLIX (1)I/Il"yp ITonp3oBaThes

6.4 CBOWCTBaMH MOJ00HS IPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIIATH JUIMHBI U HAXOJUTDH YIJIbl Y M0100HBIX ¢uryp. [IpumensaTs
CBOWCTBA MMOI00MS B TIPAKTUIECKUX 3a/1a4ax. YMETh MPUBOAUTH IIPUMEPHI TOJOOHBIX (DUTYDP B OKPY’KAIOLIEM MUPE

6.5 [Tonb30BaTbes TEOpEMAMH O IPOU3BEIEHUH OTPE3KOB XOp/, O IPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHON

6.6 [lonp30BaTbcs BEKTOpaMHM, MOHMMATh HMX TEOMETPUYECKMA M (U3UYECKUN CMBICT, MPUMEHSTh MX B PELICHUU
reOMEeTPUUECKUX U pu3nueckux 3aaad. [[puMeHsTh ckalsipHOE IPOU3BEIEHNE BEKTOPOB AJIsl HAX0XK/IEHUS JJIMH U YIJIOB

6.7 ITosnp30BaTbca METOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUH T€OMETPUUECKUX U ITPAKTUYECKUX 3a1a4

6.8 Bragets NOHATUAMY NPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI JYTH OKPY>KHOCTH U PaIuaHHON MEpBI
yria, yMETh BBIYUCIIATH IUIOLIA/Ib Kpyra U ero yacteil. [I[puMeHsTh nony4eHHble YMEHUS B IPAKTUUECKUX 3a7auax

6.9 HaxoauTp ocu Win EHTPbI CUMMETPHUH (UTYD, TPUMEHSTh IBHKEHUS TUNIOCKOCTH B IPOCTEUIINX CITydasx
[IpuMeHsTh NOMy4YEeHHBbIE 3HAHUS HaA IMPAKTUKE — CTPOUTh MAaTEMaTUYECKHUE MOJENTH Ui 3aJad pealbHOM XU3HU U

6.10 IIPOBOJIUTh COOTBETCTBYIOLME BBIYMCICHUS C MPUMEHEHHEM I0J00UAN TPUTOHOMETPpUUYECKHX (DYHKIMH (IIOJB3YsCh, I/1e

HE00X0IMMO, KAJIbKYJISITOPOM)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS

6 I'eomeTpust

6.1 HavanbHble noHsTUs reoMerpuun. Touka, mpsimasi, OTPE30K, Jyd. Yros. Buael yrioB. BepTukanbHble U CMEKHBIE YIJIbL.
' buccekrpuca yria. Jlomanas,, MEOroyroiasHuk. IlapaminensHocTs U IEpIEHIUKYISIPHOCTD IPSIMBIX

6.2 Cummerpuunsie urypsl. OCHOBHBIE CBOICTBA 0CeBOM cUMMeETpHHU. [IpuMepsl CUMMETPHUN B OKPYXKAIOILEM MUpPE

6.3 OcHOBHBIE IOCTPOEHUS C MOMOUIBIO IIUPKYJIS U TMHEWKH. TpeyronbHUK. BricoTa, MeanaHa, OuccekTpuca, UX CBOMCTBa

6.4 PaBHOOE/IpeHHBIN 1 pAaBHOCTOPOHHMI TPEYTOJIbHUKH. HepaBeHCTBO TpeyroiabHUKA

6.5 CBoiicTBa 1 IPU3HAKU PaBHOOEIPEHHOTO TpeyTroiabHuKa. [I[pu3HaKu paBeHCTBA TPEYTOJIHHUKOB

6.6 CBoiicTBa U MPU3HAKYU MapajuIeNIbHbIX MPpsAMbIX. CyMMa YIJIOB TPEYroibHUKA. BHENIHNE yTibl TPEYTroJbHUKA

6.7 [IpssiMmoyronbHblid TpeyrojibHUK. CBONCTBO MeAMAaHbl NPSIMOYTOJIBHOIO TPEYrOJIbHHKA, MPOBEAEHHON K TUIIOTEHY3E.
' ITpu3Haky paBeHCTBA IPSMOYTOJIbHBIX TPEYTOJbHUKOB. IIpsMOYyTroyIbHBII TpEyroapHuK ¢ yriom B 30°

6.8 HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa o OOJbIlleM yrie u

Oosbllel CTOPOHE TpeyroibHUKaA. [lepneHauKysp 1 HaKJIOHHAs

6.9 I'eomerpuueckoe mecto Touek. buccekTpuca yria v cepeIuHHbIN NEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUUYECKHUE MeCTa
' TOYEK

6.10 OKpyY>KHOCTh M KpYT, XOpJla U THAaMETP, UX CBOWCTBA. B3anmHOE pacronokeHue OKpyKHOCTU U mpsimoil. KacarenbHas u

CEeKyIIas K OKPY>KHOCTH

6.11

OKPY)KHOCTB, BIIMCaHHAd B yroJl. Bnomcannas u ormmcanHas OKPY>KHOCTHU TPEYroJIbHUKA

8 KVIACC




Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUS

6 ['eomeTpust

6.1 Yetsipéxyroapauku. [lapamienorpamMm, ero npu3Haky U CBOMCTBA

6.2 [TpstmoyTronbHUK, pOMO, KBaJpaT, MX MPU3HAKU U CBOICTBA

6.3 Tpamnenus, paBHOOOKas Tparnenus, e€ CBONCTBa U Mpu3Haku. [IpsaMoyronbHas Tpanemus

6.4 Meron ynBoenus meauansl. LlenTpansnas cummerpusd. Teopema Darneca u TeopeMa 0 TPONOPLUHOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TPEYTOJIbHUKA U Tparneuuu. L{eHTp macc TpeyrojibHuKa

6.6 [Tonobue TpeyronbHUKOB, KOdQduimeHnt nomodus. [Ipusnaku momobust TpeyroiabHUKOB. [IpuMmeHeHune momoOus mpu
pEIIeHUH MPAKTUYECKUX 3a]a4

6.7 ®opmyJbl AJ1s IUIOIIAIU TPEYToJIbHUKA, TapajuiesorpaMma, poMoa U Tpanenuu

6.8 CpoiicTBa miomniaiel reomerpudeckux ¢puryp. OTHOIICHHE TI0MAeH TOT00HBIX GUTYP

6.9 Brruucnenue miomazei TpeyroJbHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare

6.10 Teopema ITudaropa. [Ipumenenne Teopemsl Iludaropa npu pemeHnn MpakTUYECKUX 3a1a9

6.11 CuHyc, KOCUHYC, TAaHT€HC OCTPOTO YIJia IPSAMOYTOJIbHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
Tpuronomerpuyeckue ¢pyHkiuu yrios B 30°, 45° u 60°

6.12 BnucanHubie U IEHTpalIbHbIE YTJIbl, YTOJ MEXAY KacaTeIbHON U XOpJOM. YTIIbl MEXAY XOPAAMH U CEKYLIUMHU

6.13 BrucanHble U OMCaHHBIE YETHIPEXYTOJIBHUKU

6.14 B3anMHoe pacrnionokenue aByx okpykHocTel. Kacanne okpykHocteid. O0mue kacaTenbHbIC K IBYM OKPYKHOCTSIM

9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS

6 I'eomerpus




6.1

Cunyc, kocunyc, TaureHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYJIbI MPUBEICHUS

Pemenue TpeyronpbHuKoB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. Pernienne npakTHUecKHuX 3ajiayd ¢ UCIOJIb30BaHUEM T€OPEMBbI

6.2 KOCHHYCOB U TEOPEMBI CHHYCOB

6.3 [TpeobpazoBanue mogodus. [Togodue COOTBETCTBEHHBIX JIEMEHTOB

6.4 Teopema 0 mpou3BeACHUN OTPEZKOB XOPJI, TEOPEMBI O IPOU3BENECHUN OTPE3KOB CEKYILIUX, TEOPEMA O KBapaTe KacaTeJIbHON

6.5 BexTop, nnmHa (MOIynb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MTPOTUBOMOJIOKHO HAIMpPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh

BEKTOPOB, PABEHCTBO BEKTOPOB, ONIE€paIMK HaJl BEKTOpaMU. Pa3ioxeHne BEKTopa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.6 Koopaunarsl Bekropa. CkansipHOe MPOU3BEI€HUE BEKTOPOB, MPUMEHEHHE 11 HAXOXKJACHUS JITUH U YTJIOB

6.7 JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHMS IPSIMOM U OKPYKHOCTH B KOOpPJAMHATAX, IEPECEUCHUE OKPYKHOCTEH H
’ npsiMbIX. MeTo KOOpAUHAT U €r0 IPUMEHEHUE

6.8 IIpaBuiibHBIE MHOTOYTOJIbHUKH

6.9 JnmuHa okpy>kHOCTH. ['pajtycHasi 1 paJuaHHasi Mepa yIJia, BBIYUCICHUE JJIUH IyT OKPYKHOCTEN

6.10 [nomane kpyra, ceKTopa, CerMeHTa

6.11 JIBYDKEHMSI TUIOCKOCTH U BHYTPEHHHE CUMMETpHH GUTryp (3r1eMeHTapHbIe npencTasinenust). [lapamiensusiii nepenoc. [loBopot




MPOBEPSAEMBIE HA OI'D IO MATEMATHUKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUA

Kon
NMpoBEpPsIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBAHMSA K IPEAMETHBIM Pe3yJibTATAM OCBOCHHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMmMbl
OCHOBHOTI0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBarTh MOHSATHSIMH: MHOXECTBO, MOJMHOKECTBO, ONEpalliM HaJl MHOXKECTBAMH; YMEHHE OINEPUPOBATH
MOHITUSIMH: Tpad, CBA3HBIN rpad, 1epeBo, UKII, MPUMEHITh UX MPHU PEIICHUH 3a/1a4y; YMEHHE HCIOIb30BaTh rpadudecKoe
MPEJICTABJICHHE MHOKECTB JJISl OMKCAHUSI PealbHBIX MPOILIECCOB WM SBICHUH, MPH PEIIeHUHU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB

YMenune ONCpHUPOBATH NOHATUAMMU: OIIPCACIICHNUEC, aKCUOMA, TCOpEMa, 10Ka3aTCJIbCTBO, YMCHUC PACIIO3HABATL HCTUHHBIC U
JIOKHBIC BBICKA3bIBaAHUA, IPUBOAUTE IPUMEPHLI U KOHTPIIPUMEPHI, CTPOUTH BEICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBAaHUH

YMeHue onepupoBarh MOHATHAMM: HATypajlbHOE YMCIIO, IPOCTOE U COCTABHOE YHUCIIO, IEIMMOCTh HATYPAIBHBIX YHCEN,
IPU3HAKU JICIIUMOCTH, 1IeJI0€ YUCII0, MO/YJIb YKCiIa, OOBIKHOBEHHAs OOk U JeCSITUYHAS IpoOb, CTAaHAAPTHBIA B YHCIa,
palMoOHAIbHOE YHUCIO, UPPALMOHAIBHOE YHCIO, apu(PMEeTHUECKU KBaJpaTHBI KOPEHb, YMEHHUE BBINOJIHATH IEHCTBUSA C
YUCJIAMH, CPAaBHUBATh U YIIOPSAA0YUBATH YUCIIA, IPEACTABIATh YUCIIA HA KOOPAUHATHOU IIPSIMOM, OKPYTJIATh YUCIA; YMEHUE
JlenaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSAMHU: CTENEHBb C IEIBIM IMMOKa3aTeneM, apuMEeTHIeCKUil KBaIpaTHBIH KOPEHb, MHOTOYJICH,
anrebpaudeckas 1poOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM cTereHu OOoJbllle eIUHHUIbI; YMEHUE BBITOJIHATh
pacuétel 1o Qopmynam, MpeoOpa3oBaHUS UENbIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUNW U BBIPAKEHUU C KOPHSIMH,
pa3joKeHue MHOTOYJIeHa Ha MHOXHUTENIH, B TOM YHCIE C HCIOJIb30BaHHEM (OpMYN Pa3HOCTH KBaJgpaToOB W KBajapara
CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHSMH: YHCIOBOE PAaBEHCTBO, yYpaBHEHUE C OJHOM IEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C MEPEMEHHOM; YMEHUE peniaTh JUHEIHbIC U KBaApaTHbIC YpaBHEHHUsI, TPOOHO-pAllMOHAIbHBIE YPaBHEHHUS C
OJIHOI TIepeMEHHOM, CUCTEMBI IBYX JTUHEHHBIX YpaBHEHU, THHEITHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U APOOHO-
palMoOHalIbHbIE HEPAaBEHCTBA C OJHOW IMEPEMEHHOH, B TOM YHUCJE MPU PEUICHUM 33a7ad U3 JPYyTUX NpeIMETOB U

MPAKTUYECKHUX 3a/lady; YMEHHE HCIOIb30BaTh KOOPAMHATHYIO MPSAMYI0 U KOOPAWHATHYIO TUIOCKOCTH JJIsi M300pakeHUs




pellIeHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYHKUUS, Tpaduk (yHKIUH, HyIW (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
POMEXYTKH BO3pacTaHus, yObIBaHUs, HANOOJIbIIEe 1 HAMMEHBIIIee 3HaUeHUS (PYHKIIUHN;, YMEHHE OTIEPHPOBATH TOHATHIMU:
npsiMasi TIPOTIOPIIMOHANBHOCTD, JIMHEWHAsT QYHKIWs, KBaApaTndHast (yHKIHS, 0OpaTHasi MPONOPIHMOHAIFHOCTE, Mapadoia,
runepboia; yMmMeHue CTpOouTh Trpaduku (QYHKIUNA, HCIMOIB30BATh TpapUKH 71 OMPEIETCHUS CBOWCTB MPOIECCOB U
3aBUCHMOCTEH, ISl peLIeHUs 3a1a4d U3 JPYTHX YYeOHBIX NMPEIMETOB U peabHOM KHU3HU; YMEHHE BBIpAXaTh (HOpMyIaMu
3aBUCHMOCTH MEX/Y BETHIMHAMU

YMeHue onepupoBaTh HNOHATHUSAMU: IOCIEAOBATENbHOCTh, apU(PMETHUECKass U T€OMETpPUYECKasl MPOrpecCHuu; YMEHUe
UCIIOJIb30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEH, GOPMYJIBI CyMMBbl U OOIIEr0 WIEHAa IpPU PEIICHUHU 3a7ad, B TOM 4YHCIe
3a/1a4 U3 JPYTrux y4eOHbIX IPEIMETOB U PEeaIbHON KU3HU

YMeHue pemarh 3a/1aui pa3HbIX TUIOB (B TOM YHCIE HA MPOLEHTHI, JOJIM M 4YacTH, ABMXKEHHE, padoTy, LIEeHY TOBAPOB U
CTOMMOCTh TOKYIIOK M YCIIYT, HaJOTH, 33aJadyd M3 OOJaCTH YIpaBJICHUs JTUYHBIMH M CEMEHHBIMH (pUHAHCAMH); YMEHHE
COCTaBJISATh BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33J1a4¥, MCCIIEI0BATh MOJyYEHHOE PELICHHUE U
OLICHUBATh IIPAB/IONOJ00HOCTH MOMYUYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (DUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd, JOMaHasi, yroji, MHOIOYTOJbHHK, TPEYTOJIbHHUK,
paBHOOEIPEHHBI U PAaBHOCTOPOHHHMN TPEYTOJIbHUKH, MPSMOYTOJBHBIA TPEYTrOJIbHUK, MeluaHa, OMCCEKTpHCa U BHICOTA
TPEYroJbHUKA, YETHIPEXYTOJBHUK, MapajjiesorpaMM, poMO, MpSAMOYToOJIbHUK, KBaJpaT, Tpaneuus; OKpPYKHOCTb, KpPYT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypaMy; YMEHHUE pellaTh 3a/Jayd, B TOM YHCII€ U3 MOBCEIHEBHOM
KHU3HH, HA HAXOXKJCHUE TeOMETPUUYECKUX BEJIMYHMH C TPUMEHEHHEM U3yYSHHBIX CBOUCTB (UTryp U (aKToB
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YMeHue  omepupoBaTh  MOHATHUSMHU:  PABEHCTBO  (UIyp, paBEHCTBO  TPEYroJbHHUKOB;  MapajuleIbHOCTh U
NEePIEHIUKYJISIPHOCTh MPSIMBIX, YIOJ MEXIy MpSIMbIMH, NEPHEHIUKYISAp, HAKIOHHAs, MNPOCKIMs, mojodue ¢uryp,
10JI00HbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIBLHO TOYKH M MPSIMON; YMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHIO U
nojobue Gpuryp, napajuieabHOCTh U NEPIEHANKYISIPHOCTD IPSIMBIX B OKPYKarOIIeM MUpe
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YMeHue onepupoBaTh NMOHATHSIMM: JJIUHA, PACCTOSHUE, yrosl (BEIWYMHA yIJla, CUHYC M KOCHMHYC yIJIa TPEyrOoJbHHKA),
IUIOINA/Ab; YMEHHE OIICHMBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHUpPE; YMEHHE NPHUMEHSATH (HOPMYJIIbI
nepuMerpa W IUIO@AAM MHOTOYTIOJbHHUKOB, JJIMHBI OKPY)KHOCTH U IUIOAAM Kpyra, oObemMa MpsIMOYTOJbHOIO
napajuiejenunea; yMeHHe NMPUMEHATh NPU3HAKNA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIVIOB TPEYTOJIbHHUKA,
teopeMy ITudaropa, TpuroHomeTpuyeckie COOTHOIIEHUS Il BBIYUCIIEHUS JUINH, PACCTOSHUH, IUIOIaei
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YMmenue n3o0paxarhb IIOCKUE GUIYpBl M KX KOMOMHAIINH, IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO0 TEKCTOBOMY HMJIM CHMBOJILHOMY OTIHCAHUIO
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YMmenue OINCPHUPOBATHL NMOHATUAMU: MMPAMOYIOJIbHAA CUCTEMA KOOpAMWHAT, KOOpPAWHATHI TOYKH, BEKTOpP, CyMMa BCKTOPOB,
IMMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BEKTOPOB, YMCHHUC HUCIIOJIB30BATh BEKTOPHLI U KOOPJAWHATHI IJId
NpCACTAaBJICHUA JAHHBIX U PCIICHUA 3a1d4, B TOM YHCJIC U3 JPYTUX y‘le6HBIX npecaAMCTOB U peaﬂLHOﬁ JKHN3HHU
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YMeHue onepupoBaTh MOHATUAMU: CTOJOUKOBBIE U KPYroBbI€ AUAarpaMMbl, TaOIHILIbI, cpeiHee apupMeTHIeCKoe, MeiuaHa,
HauOoJbIlleeé W HAUMEHbLIee 3HAUeHMs, pa3Max YHUCIOBOIO HabOpa; yMEHHE MW3BIIEKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HH(GOpPMAIMIO, NPEACTABICHHYI0 B TaliMIax W Ha JAMarpaMmax, OTpPaXKalollyl0 CBOICTBa U
XapaKTEPUCTUKU PEAJIBHBIX IIPOLECCOB U SIBJICHUI; YMEHHUE PACIIO3HABATh U3MEHUYMBBIC BEJIMYMHBI B OKPYIKAIOIIEM MUPE
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YMeH#ne orneprupoBaTh MOHATUSAMHU: CIIYyYalHBIN OMBIT (CITyYailHBINA SKCIIEPUMEHT), dJIEMEHTapHOE COObITHE (DIIEMEHTapHBIN
UCXOM) CIy4YailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOAUTh BEPOSTHOCTHU CIIyYalHBIX
COOBITHII B OMNBITAX C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMH COOBITUSIMH; YMEHHE pelaTh 3aJadyd  METOJOM
OpPraHM30BAHHOTO Tepebopa M C HUCMOJIB30BAaHHWEM IMpaBWJIa YMHOXKEHUS; YMEHHE OIEHHUBATh BEPOATHOCTH PEANbHBIX
COOBITHH U SBJICHUH, TOHUMATh POJIb MPAKTUUYECKUA JOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITUI B OKpYXKAlOIEM MHpE U B
JKU3HU; 3HAKOMCTBO C IOHATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCENT M €r0 POJII0 B
MAaCCOBBIX ABJICHUAX
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YMeHue BbIOUMpATh MOAXOAALIMM M3Y4YEHHBIH METOJ A PpELICHUs 3aJaud, NPUBOIUTH NPUMEPhl MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE, OIIUCHIBATH
OTJEIIbHBIE BBIJAIOIIMECS PE3YyJIbTAThl, IOJYyYECHHbIE B XOJ€ Pa3BUTUS MATEMaTUKU KaK HAayKH, IPUBOIUTH IIPUMEpPHI
MaTE€MaTHYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOUN HCTOPUU




HEPEYEHbB 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHMS

1 Uucna 1 BBIYMCIIEHUS

1.1 Harypanbnsle u nensie yncina. [Ipu3sHaku 1e1MMOCTH HEbIX YUCEI

1.2 OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLICHTHI, 0ECKOHEUHbIE IEPUOANUYECKUE APOOH

1.3 ParmonanbHeie uncia. Apu@MeTnyeckrue onepaiy ¢ paloHAIbHBIMU YUCIaMU

1.4 JleficTBUTENbHBIC YnCcIa. ApudMeTHIeCKue onepaluy ¢ IeHCTBUTSIBHBIMUA YUCIIaMU

1.5 [TpubnmxEHHBIE BRIYUCICHHS, TIPABUIIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH
2 AnrebpanyecKkue BbIPAKEHHUSI

2.1 BbykBeHHbIe BbIpakeHU (BBIPAXKEHUS C TIEPEMEHHBIMH)

2.2 Crenens ¢ nenpiM nokazarenem. CTeneHb ¢ pallMOHaIbHbIM NoKa3zareneM. CBOMCTBa CTENIEHU

23 MHuorousneHsl

24 Anrebpanyeckas 1pooOb

25 Apudmernueckuii KOpeHb HaTypaJIbHON cTeneHu. J(eHcTBHs ¢ apupMEeTHUeCKUMHU KOPHIMU HATypaIbHOM CTENCHN
3 YpaBHEHUS 1 HEPABEHCTBA

3.1 Lensie u ApoOHO-parmoHaNIbHBIC ypaBHEeHUA. CHCTEMBI M COBOKYITHOCTH YpaBHEHUN

32 Henvie u gpoOHO-pamoHaibHbIe HepaBeHCTBA. CHUCTEMBI U COBOKYTHOCTH HEPABEHCTB

33 Perttenuie TeKCTOBBIX 327124
4 YucnoBsle OCIEN0BATENBHOCTU

4.1 [TocnenoBaTreabHOCTH, CIIOCOOBI 3a/1aHUS [TOCIIEI0BATEILHOCTEH

4.2 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyJia CI0KHbBIX IPOLIEHTOB
5 OyHKIMH

51 OynK1UA, cnocoOsl 3aganus ¢yHkuun. ['padux dyrakummn. O6nacTh onpeAeieHns U MHOXKECTBO 3HadeHUN ¢GyHKuuu. Hymm

¢bynkiuu. [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMeXyTKHM MOHOTOHHOCTH (DYHKUIHMH. MaKCUMyMbl U MUHUMYMBI (DYHKIIHUH.




Haubonbiiee n HanMeHblIee 3HaueHne QYHKIIMH Ha IPOMEXKYTKE

6 Koopannatsl Ha IpsIMON U TUIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha IJIOCKOCTU
7 I'eomerpus
7.1 ['eomeTpuueckue GuUrypsl 1 ux cBoiicTa
7.2 TpeyronsHuK
7.3 MHOroyrojibHUK!
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reomeTpudecKux BeJINYUH
7.6 Bekrops! Ha ruiockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 KomMOunaTopuka
8.4 MHoxecTBa
8.5 I'padnr







