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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTprs Kak OOUH M3 OCHOBHBIX Pa3[€oOB IIKOJbHONM MAaTE€MaTHUKH, UMEIOIIHIA
CBOEH IeNbI0 00ECHeYnTh HM3y4yEeHUE CBOMCTB U pa3MEPOB (PUryp, UX OTHOILIEHUU WU
B3alMHOE PacIOIOKEHUE, OIMPAETCS HA JOTMYECKYI0, JOKa3aTeNbHYI0 JUHUIO. LleHHOCTh
U3YYCHHs] TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIEero 0O0pa3oBaHUs 3aKIIOYAETCS B TOM,
YTO O0OyYaroUMiicsi Y4YWTCA TMPOBOJIUTH JOKA3aTEJIbHbIE pACCYKJEHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIOYEHHs, JOKa3blBaThb MCTHUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPIPUMEPBl K JIOKHBIM, IMPOBOAUTH PACCYXACHUS «OT IMPOTUBHOIO», OTINYATh
CBOICTBA OT MPU3HAKOB, (HOPMYITHPOBATH OOpATHBIC YTBEPKICHUS.

BTopoii 1enpro n3ydeHus: reOMETpUN SIBISIETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PEIIEHUH KAaK MaTeMaTHMYeCKHX, TaK M MPAaKTHUYECKHUX 3ajay, BCTPEUAIOIIUXCS B
peasibHON ku3HU. OOyyaromuics AOHKEH HAYYUTHCS OMPENEIUTh T€OMETPUUYECKYIO
¢urypy, onucarb CIOBaMU JaHHBIA YEPTEXK WIM PUCYHOK, HAWTU IJIOLIAAb 3€MEIbHOTO
y4acTKa, paccuuTaTh HEOOXOJUMYIO JJIUHY ONTOBOJOKOHHOIO Kalens Wiu Tpedyemble
pa3Mepsl Tapaxa Ui aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIHUTEIbHAS
JUHUA B U3yyeHUU reomeTpuu. [lpum pemieHnn 3amgad NPaKTUUECKOTO XapaKTepa
oOydJalImuicsd Y4YUTCS CTPOUTH MaTeMaTHUYECKHE MOJEIU pEalbHbIX KU3HEHHBIX
CUTYallU, MPOBOJIUTH BBIYMCIICHHS U OLIEHUBATH aJIEKBATHOCTD IMOJIYyYEHHOT'O PE3yJIbTaTa.

Kpaiine BaykHO OTYEPKUBATH CBSI3U TEOMETPHUU C IPYTUMU YI€OHBIMH IIPEIMETAMHU,
MOTHBHPOBATh HCIOJI30BaTh OMNpPEAEICHUS TE€OMETPUYECKUX (UIyp U TIOHATHH,
JEMOHCTPUPOBATH MPUMEHEHHUE MOJYyYEHHBIX YMEHUN B (DU3MKE U TEXHUKE. DTU CBS3U
HauOosiee spKO BUAHBI B TeMax «Bekrtopsl», «TpuroHoMerpuyeckue COOTHOLICHHS,
«Metox xoopaunat» u «Teopema I[Tudaropay.

VYueOHbiii Kypc «l'eomMeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jieibl
conepxkanus: «I'eomerpudeckue GUrypsl 1 UX cBOMCTBa», «M3MepeHre reoMeTpuyecKux
BEIIMUYMH», «JleKapTOBbI KOOpAMHATHI Ha IUIOCKOCTW», «BekTope», «/lBHKEeHUs
miockocTuy, «IIpeobpazoBanus mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 vaca: B 7 kinacce — 68
yacoB (2 Jaca B HeJleno), B 8 kilacce — 68 yacoB (2 yaca B HeJleNt0), B 9 knacce — 68 yacoB
(2 yaca B HeneNIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Havanpupie nonaTus reomerpun. Touka, mpsiMasi, OTpE30K, JIyd. Yros. Buasl yrios.
BeprukanpHele M cMexHblEe yribl. buccektpuca yria. JlomaHas, MHOIOYIrOJbHUK.
[TapannenbHOCT U EPIIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie purypel. OCHOBHBIE CBONCTBA OCeBOW cumMMeTpuu. [Ipumepsl
CUMMETPHH B OKPYXKAIOIIEM MUDE.

OcCHOBHBIE NTOCTPOEHUS € MOMOIIBI0 LUPKYJISA U JMHEWKHU. TpeyronbHUK. Beicora,
MearaHa, OucceKkTpuca, X CBOICTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M MNpHU3HAKU paBHOOEAPEHHOIrO TpeyrojbHHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M TpU3HAKM NapAJUIEIbHBIX NpAMBIX. CyMma yriaoB TpEyroJbHUKA.
BHemHue yrisl TpeyroabHUKA.

[TpssmoyroneHelii  TpeyrosbHUK.  CBOHCTBO ~ MeAuaHbl  NPSAMOYTOJBHOTO
TPEYroJIbHUKA, MPOBEAEHHOM K rumnoreHy3e. lIpu3Hakum paBeHCTBa NPSIMOYTOJIBHBIX
TPEYroNbHUKOB. [IpAMOYTrOJIBHBIN TPEYTONBHUK € yIJIOM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O MJIMHE
JIOMaHOH, TeopemMa 0 OOJbIIeM yTiie U O0JbIlel CTOpOHE TPeyroyibHUKA. [leprieHuKysap
Y HAaKJIOHHAs.

['eomeTprueckoe MecTo TOUEK. bruccekTpuca yria u cepeJuHHbIN NEPIEHAUKYISAP K
OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpAa U JUaMETp, UX CBOWCTBA. B3amMHOe pacmnosoxeHue
OKpYKHOCTH 1 IpsiMoi. KacaTtenbHas u cexymnias K OKpyKHOCTH. OKpPYKHOCTb, BIUCAHHAS
B yroJj. Brincannas u onucaHHas OKpyKHOCTH TPEYTOJIbHHUKA.

8 KITIACC

YersipéxyronbHuki. [lapanmenorpamMm, ero npu3Haku U CBOMCTBA. HacTHbIE Cllydan
napajuiesiorpaMMoB  (IPSIMOYTOJIbHUK, pPOMO, KBajapaT), MX IPU3HAKK U CBOMCTBA.
Tpanenus, papHOOOKast Tpamenus, e€ cBoiicTBa U nmpu3Haku. [IpsiMoyronbHas Tpanemus.

Meron ynBoenusa menuansl. LlentpansHas cummetpus. Teopema Paneca u Teopema
0 MPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYrobHUKA U Tpaneuuu. LIeHTp macc TpeyroibHHKa.

[Tonobue TpeyrosbHUKOB, Ko3(ppuiuent mnogodusa. I[lpusznaku mnopoOus
TpeyrojdbHUKOB. [IpMeHeHne moo0us Mpy perieHu: NPaKTUYECKUX 3a/au.

CpoiictBa 1miomaneii reomerpuueckux ¢uryp. Dopmynsl ans  miIomaau
TPEyTOJIbHUKA, apajijiesiorpaMma, pomOa u Tpanernun. OTHOIIEHUE MIomaiei mo100HbIX
duryp.

Brruncnenne miomniaieit TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr Iludaropa mnpu pemeHUH
IIPAKTUYECKUX 3a/1ad.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yTIJila IPSIMOYTOJIBHOIO TpeyroiabHUuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpuueckue ¢pynkmuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaNbHBIE YIVIBI, YTOJ MEXKIY KacaTeIbHOM M XOPAOH. YTIIbI
MEXIY XOpJAaMH U CEKYIMMU. BIIMCaHHBIE U ONKMCAaHHBIE YETBIPEXYTOJIBHUKH. B3anMHoOe



pacroioxeHue AByX okpyxkHocteil. Kacanue okpyxxHocteit. O0uue kacarelnbHble K JBYM
OKPYXHOCTSIM.
9 KUJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXK1eCTBO. DOPMYIIBI IPUBEACHHUS.

Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TeOpemMa CHHYCOB. Pemenue
NPAKTUYECKUX 3a/1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

ITpeobpazoBanue nonodus. Ilogodue cooTBETCTBEHHBIX IIE€MEHTOB.

Teopema 0 NMpOU3BENEHUU OTPE3KOB XOP[I, TEOPEMBI O NPOU3BEICHUU OTPE3KOB
CEeKYIIHX, TEOPEMA O KBapaTe KacaTeIbHOM.

BekTop, miuHa (MOAYJb) BEKTOpPA, COHAINPABIECHHBIE BEKTOPHI, POTHUBOIOJIOKHO
HaIPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpalluy HaJl
BeKTopamu. Pa3znoxeHue BeKTOpa MO JABYM HEKOJIMHEApHbIM BekTopam. KoopauHatbl
BekTopa. CKalsipHOE NMPOU3BENECHUE BEKTOPOB, MPUMEHEHUE JUIsl HaXOXKACHUS NIJIUH U
YTJIOB.

JlexapToBbl KOOpJIMHATBI HAa IUIOCKOCTH. YPaBHEHMsI NPSAMONH M OKPYKHOCTH B
KOOpJMHAaTaX, IE€PECeUECHUE OKPYKHOCTEHW U NpsMbIX. MeToj KOOpAMHAT U €ro
PUMEHEHHUE.

ITpaBuiibHBIE MHOTOYT'OJIBHUKH. JlJIMHA OKpYKHOCTHU. I'panycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHUE JUIMH IyT OKpyXHOCTeH. [lnomane kpyra, ceKTopa, CErMeHTa.

JIBUKEeHUsT IUIOCKOCTM M BHYTPEHHHE CcUMMeTpuu Quryp (3/€eMeHTapHble
npeactasieHus). [lapannensusiii nepenoc. IloBopor.



INVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «(TEOMETPUSA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoOCTHBIE pe3yJIbTaThl OCBOCHMS IIPOrpaMMbl yueOHOro Kypca «['eomeTrpusi»
XapaKTEPU3YIOTCSA:

1) naTpuoTHYEeCKOe BOCTIUTAHHUE:

MPOSIBJIEHUEM HMHTEpEeca K MPOLIJIOMY M HACTOSLIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHUCKOU
MaTeMaTUYECKOM IIKOJbI, K HMCHOJB30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax W
MPUKIAIHBIX chepax;

2) rpaskIaHCKoOe M JyYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBHITIOJIHEHUIO 00SI3aHHOCTEN TpakJlaHWHA U PeaIM3alliy €ro Mpas,
MpEACTaBICHUEM O MATEMAaTHIECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP,
SBIIGHUW, TPOIEAYp TpakIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO DJTHUUYECKUX TMPOOJEM, CBS3aHHBIX C MPaAKTHUYECKUM
MPUMEHEHUEM JIOCTH)KEHWM HAyKH, OCO3HAHHUEM BAXXHOCTH MOPATbHO-3TUYECKUX
MPUHLUIIOB B JIEATEIBHOCTUA YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW HAa AaKTUBHOE Yy4YacTUE€ B PEHICHUM MNPAKTHYECKHX  3a7ad
MaTeMaTUYE€CKOM  HAIMPABICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTUYECKOIO
oOpa3oBaHusi Ha TPOTSHKEHUU BCEH OJKM3HU IS YCHEIHON TNpodecCHOHAIBHON
NEATeTbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUAYATbHON TPAaeKTOPUU OOpa30BaHUS U IKU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajad, peIICHUM, PacCyXJACHUH, YMEHHUIO BHJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAIIMEN B ACSATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMAHUEM
MaTEeMaTHYECKOW HAyKU Kak chepbl YeIOBEUECKOM e TEIBHOCTH, ITANIOB €€ Pa3BUTHS U
3HAYUMOCTH JUISl Pa3BUTUSL IMBWIM3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU H
MaTeMaTUYECKOM KYJbTYpOH Kak CPEICTBOM MO3HAHUS MUPA, OBJIQJICHUEM NPOCTEHIITUMHU
HaBbIKAMU UCCJIEA0BATEIbCKON JEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, G(opMUpPOBaAHUE KYJIbTYPbl 310POBbS H
IMOIMOHAJIBHOTO 0JIATOMOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MATEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbS,
BEJICHUSI 370pOBOro 00pasza KU3HU (30pOBOE MHTAHHWE, COATAHCUPOBAHHBIN PEKUM
3aHATHIM M OTIBIXA, pEeryiisipHas (Gu3nveckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBbIKA
pedraexcuu, NpU3HaHUEM CBOETO MpaBa Ha OIMOKY M TAaKOT'O K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JI0THYECKOoe BOCTIMTAHHE:

OpUEHTAIlME!l Ha MPUMEHEHUE MAaTeMAaTUYEeCKUX 3HAHUM Uil PELIeHHs 3a1ad B
00JaCTH COXPaHHOCTU OKPY’KaIOIIEW Cpefibl, IIAHUPOBAHMS MOCTYMKOB M OLIEHKU HX



BO3MOKHBIX [TOCJIEJCTBUH JUIsl OKPYKAIOLIEH Cpeibl, 0OCO3HAHUEM TT100aJIbHOr0 XapakTepa
HKOJIOTMUECKHUX TTPOOJIEM U MyTeH UX pelIeHus;

8) amanTanus K H3MEHAIIUMCS YCJIOBUSAM COLHAJIBLHON M NPUPOAHOI CpeAbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MpPaKTUUECKYH AEATEIbHOCTh, B TOM YHUCJIE yMEHHUE
YUUTbCA Y APYTHX JIOJeHd, MpuoOperaTh B COBMECTHOM NEATETbHOCTH HOBBIC 3HAHUA,
HABBIKM ¥ KOMIIETEHIIMHU U3 ONBITA IPYTHUX;

HEO0OXOIMMOCTBIO B ()OPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHciie (OPMYIHPOBATH
UJIeH, TMOHATHUS, TUTIOTE3bl 00 O0BEKTaX M SBICHUSX, B TOM UHCJIE PaHEE€ HEU3BECTHBIX,
0CO3HaBaTh ACPUUUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30OB, TPEOYIONIUN KOHTPMED, KOPPEKTUPOBATh MIPUHUMAEMbIE PEIICHUS
U AeicTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YueOHbIe 1eiicTBUS

ba3zoBble Joruyeckue JeHCTBUA:

® BBISABIATh M XAPaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEeMaTHYECKHUX
OOBEKTOB, TOHSATUH, OTHOIIEHUN MEXKIYy TNOHATUSIMH, (HOPMYyITUPOBATH
ompeieNieHUs MOHATUM, YCTaHABIUBATH CYIIIECTBEHHBIN MPU3HAK KIIaCCUPUKALINH,
OCHOBaHUS JjIs1 0000IICHUS U CPAaBHEHUSI, KPUTEPHUH MPOBOJUMOI0 aHAIN34;

® BOCIIPHUHHUMATH, HOPMYIMPOBATH U TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIHHBIC
U OTpUIIATeNIbHbIE, €TUHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC,

® BBIABIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TMPOTHUBOPEUHUS B
dakTax, MaHHBIX, HAOMIOJCHHUSIX M YTBEPXKICHUSX, MpeIjiaraTb KpPUTCPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

e JlefaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUYCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTUH;

e pa3duparh JOKa3aTelbCTBA MAaTEMaTUUYECKUX YTBEpXKIEHUU (MpsMble U OT
MPOTUBHOTO), TMPOBOAUTH CAMOCTOATENIIBHO  HECJIOXKHBIE J10Ka3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BHICTPAUBATh apTyMEHTAIUIO, TIPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIACHUS;

e BBIOMpaTH crioco0 pemeHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIHKO BaPHAHTOB
pelieHus, BBIOMpATh HAWOOJEe MOAXONAMMUNA C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareibCKue 1eiCTBUSA !

® CMOJIb30BaTh BOMPOCHI KAK HCCIEIOBATENbCKUI HWHCTPYMEHT [O3HAHUA,
dopmynrpoBaTh  BOMPOCH,  (UKCHpYIOIME  TPOTHBOpEUYHE,  MPOoOIEeMy,
CaMOCTOSITEIPHO YCTaHABJIMBATh MCKOMOE WM JlaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3ULIMIO, MHEHUE;

® MPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIAHY HECJIOKHBIN KCIIEPUMEHT,
HEOOJIbIIOE HCCIIEI0BAHUE 10 YCTAHOBJIEHHID OCOOEHHOCTEW MaTeMaTU4YeCKOIo
00BeKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKTY COOOIA;



CaMOCTOSTENBHO (hopMynupOBaTh OOOOIIEHHMS W BBIBOJBI 10 pe3yJbTaTam
NpOBENEHHOTO  HAONMIOJIEHUs, UCCIIEIOBAaHUs, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIEHUH;
MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpollecca, a TakXKe BBIIBUTAThH
MPEANOII0KEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSIX.

Pabora c undopmanmeii:

BBISIBJISITh  HEJOCTaTOYHOCTh W M30BITOYHOCTH  WH(MOPMALMM,  JIaHHBIX,
HEOOXOIMMBIX JUISl pELIeHMS 3aa4u;

BbIOMpATh,  aHAJIU3UpOBAaTh, CUCTEMATHU3UPOBaTb U  HHTEPIPETHPOBATH
UH(OPMALINIO Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh GopMy MpencTaBiIeHUS MHGOPMAIUA U WLTIOCTPUPOBATH PEIIaeMble
3a/la4yd CXeMaMu, AuarpaMmmamMu, MHOM rpaduKoi U uX KOMOUHALIUAMY;
OLICHMBATh HAJEKHOCTh MHPOPMALIUU IO KPUTEPUAM, IPEIOKEHHBIM YUUTETIEM
Wi cpOpMYyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCAJIbHBIC y‘leﬁHble }IeﬁCTBHHZ

BOCIIPUHUMATH M (DOPMYJIMPOBATH CYKIEHHUS B COOTBETCTBHU C YCIOBHSIMH U
HeasiIMM OOLIEHHS], SICHO, TOYHO, IPAMOTHO BBIpaXKaThb CBOK TOUYKY 3pEHHUS B
YCTHBIX U MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PELICHUs 3aJadH,
KOMMEHTHUPOBATH MOJIYYCHHBIN Pe3yIbTaT;

B X0Jle OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMBI,
npoOyieMbl, peliaeMoi 3ajayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOUCK
pelLIeHHs], COMOCTaBIATh CBOM CYXJIEHHUS C CYXACHUSMHU APYTUX YYaCTHUKOB
nuanora, oOHapyXKMBaTh pa3u4yMe M CXOJACTBO IMO3UIUH, B KOPPEKTHOI (hopme
bopMynUpoBaTh pa3HOTIACHS, CBOM BO3PAXKECHMUS;

NPEJICTAaBIATh PE3YJIbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTa, HCCIEeI0BaHUsA,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajaay
NPE3eHTAllUN U OCOOCHHOCTEN ayIuTOPHH;

NMOHMMAaTh W WCIOJB30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboTHI TP PEIICHUH YUYeOHBIX MATEMAaTHYECKUX 3a]1ay;

OpUHUMATh IeJb COBMECTHOM JIEATENbHOCTH, IIJIAHUPOBATH OPraHU3aIHI0
COBMECTHOM paboThI, pachpeAensiTh BUIbI pabOT, AOrOBapHBATHCA, 0OCYXKIATh
MPOIIeCC U pe3yJbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00CyxkaeHHs, 0OOMEH MHEHHUSMH,
MO3TOBBIE IITYPMBI U APYTHUE), BHITIOTHATH CBOIO YacTh pabOThI M KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTUMH WICHAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJIa
B OOmUH TPOMYKT MO KPUTEPUSAM, COOPMYIHPOBAHHBIM YYaCTHUKAMU
B3aUMOJIEUCTBUS.

PeryiasitTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIE 1eHCTBUSA

CaMoopraﬂmaunﬂ:

CaMOCTOSITENBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUS 3a/1ayu (MM €ro 4acTb),
BbIOMpATh CIOCO0 pEelIeHUsI C Yy4ETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATb M KOPPEKTHPOBAaTb BAPUAHTBHI PELICHUH C
y4€TOM HOBOM MH(OpMAIIHIH.

CaMOKOHTpOJ'II), 3MOIHUOHAIbHBIN HHTEJLJIEKT:



® BJIAJETh CHOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJISA IpoLecca M pe3ysbraTa
pelIeHusl MaTeMaTUIeCcKol 3a1a4u;

® [pPEIBUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU pELICHUM 3aJauu,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

® OIICHUBaTh COOTBETCTBHE pe3yJbTaTa JEATEIBHOCTH IIOCTABJICHHON IeNU U
YCIIOBUSIM, OOBSICHSTh IPUYMHBI TOCTHKEHUSI WM HETOCTHKEHUS L€, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoHuy o0y4yenus B 7 kJjacce oOydaroluiics MOMYUUT CIAEAYIOIINE PEIMETHbIE
pE3yNbTaTHL:

Pacnio3HaBaTh M3y4eHHbIE T'€OMETPUYECKHE (QUTYpBl, ONPEICNIATh UX B3aUMHOE
pacroyiokeHue, n300paxarb reoMeTpuiecKkre (GUrypbl, BEIIOIHIATD YEPTEKU 110 YCIOBUIO
3aaa4d. M3MepATs TUHENHBIE U YTIIOBbIE BEJIMYHUHBL. Pemars 3a1a4n Ha BEIYUCICHNAE JJIMH
OTPE3KOB U BEJINYMH YIJIOB.

JlenaTh rpyOyl0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B peasbHOM
KHU3HHU, Pa3MEPOB NMPUPOJHBIX 00BEKTOB. PaznuuaTh pa3mepbl 3TUX 00BEKTOB MO HOPSAKY
BEJINYUHBI.

CTpouTh 4epTekHu K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaThCs MPU3HAKaMU PABEHCTBA TPEYIOJbHUKOB, UCIOJIb30BaTh IPU3HAKUA U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEUICHUH 33a4.

[IpoBOANTH TOTUYECKHUE PACCYXKIAECHUS C UCIIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tosp30BaThCs NPU3HAKAMH PABEHCTBA IPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJMaHbl, NPOBEAEHHON K TMUIIOTEHY3€ IPAMOYIOJBHOIO TPEYrOJbHUKA, B PEIICHUU
F€OMETPUYECKHUX 3a]a4.

Onpenensate MapauieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT C
HUMHU cekymasd. Onpeaensarts NapayIeIbHOCTh NPSIMBIX C I[OMOIIBK pPaBEHCTBA
PacCTOSHAN OT TOYEK OJTHOM MPSIMOM A0 TOYEK APYTOil MPsIMOIA.

Pemate 3a1aun Ha KiieT4yaToi Oymare.

[TpoBOAUTH BBIYMCIIEHHUS M HAaXOJUTh YMCIOBBIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX 3a7ad4aX C MWCIOJb30BAaHUEM CYMMBI YIVIOB TPEYIrOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB yTJI0B, 00pa30BaHHBIX MIPU MIEPECEUEHUH JBYX MapaieIbHbIX
IPSAMBIX CeKyllen. Pemars npakTuyeckue 3aauu Ha HaXO0XKIEHUE YTIIOB.

Biagers NOHATMEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMETb OIPEACATbH
OMCCEKTPUCY YIJia U CepeANHHBINA MEPIEHIUKYISAP K OTPE3KY KaK reOMEeTpUYeCcKrue MecTa
TOYEK.

@opMynupoBaTh OMNPENEIEHUS OKPY)KHOCTH M Kpyra, XOopAbl W JHaMeTpa
OKPY)KHOCTH, IOJIb30BAThCSI MX CBOMCTBaMHM. YMEThb NPHUMEHSATH 3TH CBOWCTBA IIPHU
pELICHUH 3a/1ay.

Bnazers nmonsATHEM ONMCAHHON OKOJIO TPEYTIOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ mentp. [lomp3oBaThCcsi dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHHUKA
IIEPECEKAIOTCS B OJJHOM TOUYKE, U O TOM, UYTO CEPEAMHHBIE NIEPIEHANKYJIAPEl K CTOPOHAM
TPEYTOJbHUKA IIEPECEKAIOTCS B OJHON TOUKE.



Brnanets mnoHATHEM KacaTeNbHOM K OKPYKHOCTH, I10JIb30BaThCS TEOPEMOMl O
HEepPIEeHANKYISIPHOCTH KacaTeJIbHOM 1 paauyca, IpPOBeIEHHOTO K TOUKE KacaHusl.

[Tonp30BaThCcsl MPOCTEUIIMMHU TE€OMETPUUYECKMMU HEPABEHCTBAMM, MOHHUMATh HX
IIPaKTUYECKUN CMBICIL.

[TpoBOUTE OCHOBHBIE TE€OMETPHUUECKHUE IOCTPOCHUS C IOMOILBIO IUPKYIS U
JIMHEVKH.

K koHny o0yuenus B 8 kijiacce oOydaromuics MOJYYHUT CIEAYIOLUIUE MPEIMETHBIE
pe3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
UX CBOMCTBAMH IIPHU PEUIEHUH T€OMETPUUYECKUX 3aau.

[TpyMeHTh CBOKMCTBA TOUKH MEPECEUECHUS MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B
peLIeHUH 3a]1ay.

Brnanere moHsTHEM CpeqHel JMHUM TPEYrojbHUKA W TpANelMH, NMPUMEHITh UX
CBONMCTBA NPHU pEUlIEHWH reomeTpudeckux 3anad. llomp3oBatbesa teopemon Paneca u
TEOPEMO O MPONOPILMOHAIBHBIX OTpPEe3KaX, MIPUMEHATh UX JUJIs PEIICHUs MPaKTUYECKUX
3ajiay.

[TpyMeHTh IPU3HAKH TOA00MS TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUECKUX 3aau.

[Tonb3oBarbest Teopemoit [udaropa asis perieHus reOMETpUUECKUX U MPAKTUYECKUX
3aja4. CTpOUTh MAaTeMaTHYECKYI0 MOJEIb B MPAKTHMUYECKUX 3a/ayax, CaMOCTOSTEIbHO
JieNIaTh YepTEX U HAXOAUTh COOTBETCTBYIOILINE JUIUHBI.

Bnagers NOHATUSAMH CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO YIJIa MPSMOYTOJIbHOTO
TpeyrosbHUKa. [107630BaTHCS STUMH MOHATHSIMHU JUIS PELICHUS MPAKTUYECKUX 3a/1a4.

Boruncasate  (pa3nuyHBIME - cIOCOOaMM) IUIOIIAJL TPEYroJbHUKA M IUIOLIAU
MHOTOYTOJIbHBIX (uryp (monb3ysich, Tie HEOOXOAMMO, KaIbKyasTopoM). [IpumeHsTH
MOJIyYE€HHbIE YMEHHUS B MPAKTUYECKUX 3a7auax.

BrianeTs NOHATUSAMU BOMCAaHHOTO M LIEHTPAJIBHOIO YIUIA, UCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXAY XOpAaMu (CEeKyIIMMH) U YIie MeXay KacaTeJbHOH U
XOpAOH MPH pelIeHUH Te€OMETPUYECKUX 3a]au.

Brnagets mNOHATHEM ONMCAHHOIO YETBHIPEXYTOJIbHUKA, NPUMEHSTh CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IPHU PEIICHUH 3a/1a4.

[TprMeHsTh OyYEeHHbIE 3HaHUS HAa MPAKTHKE — CTPOUTh MaTeMaTUYeCKUe MOJENN
JUTsl 33124 peaibHOU )KU3HU U MTPOBOJUTH COOTBETCTBYIOIIME BHIYMCIICHUS C TPUMEHEHUEM
o100t M TPUTOHOMETPUH (TI0JIB3YACH, T1ie HEOOXOIUMO, KAIbKYISITOPOM).

K xonmy o0y4yenus B 9 kjacce oOydarouIuiics MOMYUUT CIASAYIOMINE TPEIMETHbIC
pe3yNbTAThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTHh C UX MOMOIIBIO
pa3IM4YHbIE 3JEMEHTHI MPSMOYIOJBHOTO TPEYTrOJIbHUKA («PEIIEHHE MPSMOYIOJbHBIX
TPEYroJbHUKOB»). HaxoauTh (C MOMOIIbIO KaJbKyNIATOpa) IJIMHBI M YIJbl M
HETaOJMYHBIX 3HAYCHHI.

[Tonp30oBaThest GopMynaMu TPUBEACHHS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  JJII  HaxOXXIEHUS  COOTHOIIEHHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBbl CHHYCOB M KOCHMHYCOB JJII HAaXOXJIEHUS PAa3IMYHBIX
AJIEMEHTOB TPEYIrOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY), IPUMEHITh MX MPH PELICHUU
reOMEeTPUYECKHX 3a/1a4.

Bnaneres mnonstusMH npeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. [lomb30BaTbesi cBOCTBaMH MOAOOHS MPOU3BOIBHBIX (UTYD, YMETbH



BBIYMCIIATH JJIMHBI 1 HAXOAUTH YIIIbl y TO00HBIX ¢uryp. [IpuMensaTs cBoiicTBa momo0us
B IIPAKTUYECKHX 3a7adax. Y METb IPUBOAUTH IPUMEPHI MOAOOHBIX (GUTYP B OKpYXKAIOIIEM
MUDE.

[Tonb30BaThcsl TEOpEMaMU O NPOU3BENECHHUU OTPE3KOB XOpI, O IPOU3BENECHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpAaMU, IOHUMAaTh UX F€OMETPUUECKUN U (PU3UUECKUN CMBICI,
IPUMEHSTh UX B PEILIEHUN T€OMETPUUECKHUX U (pu3nuecKux 3a1ad. [IpumeHsaTs ckaaspHoe
IPOU3BEJCHUE BEKTOPOB JJIs1 HAXOXKACHUS JUIMH U YIJIOB.

[Tonp30BaThCsl METOJOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHSTH €ro B PEIIEeHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Branets NOHATHSMHM NPaBUJIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH, JIJTMHBI
YT OKPYKHOCTH W paJUaHHON Mepbl YIjla, YMETh BBIUUCIATH IUIOIIAAh Kpyra M €ro
yacreil. [I[puMeHaTh nosyyeHHbIe YMEHHS B IPAKTHYECKUX 3a/1a4ax.

HaxomuTh ocu (MM LIEHTPBI) CHMMETPUH QUTYD, IPUMEHATH IBUKEHUS MII0CKOCTU
B IIPOCTEUIINX CIIydasiX.

[TpuMeHATh NOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOEIU
JUIsl 33124 peaibHOU )KU3HU U IPOBOJUTH COOTBETCTBYIOIME BHIYUCIIEHUS C IPUMEHEHUEM
nofooust W TPUTOHOMETpUYecKUX  (yHKUMHA  (MONB3ysiCh, TIl€ HEOOXOAMMO,
KaJIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiine reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHI/Ie FGOMSF I/I}‘]-II;CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomerpruueckue 14 1 bubmmoreka [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



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

8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
! Herbipexyronpiiii 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 1 bubmmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuoteka [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe 3HanHil https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHIUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{THA
5 05 HOCTH U TIO y; b Kpyra g 8 buomiorexa LIOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOT'PAMME



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




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KVIIACC
Kon . .
npoBepseMoro IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTebHOMI
pesyabrata NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUA
6 ['eomerpus
Pacrnio3HaBaTh HM3y4deHHbIE I'€OMETpUYECKUE (UIYphl, ONPENENsITh UX B3aHUMHOE
6.1 pacroyio’keHne, U300pakaTh T€OMETPHUECKUE (DUTYPBI, BBIIOJIHATH YEPTEXKH II0
yCIIOBUIO 3a1a4yu. VI3MepsATh IMHEWHBIE U YIJIOBbIE BelIMYnHbL. PemaTts 3agaum Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJIUYMH YIJIOB
Jenate rpyOyr0 OLIEHKY JHMHEWHBIX W YTJIOBBIX BEIUYMH NPEIMETOB B peaibHON
6.2 XKHU3HHU, pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pasmepsl 3TUX OOBEKTOB IO
HIOPSIIKY BEJIMYMHBI
6.3 CtpouTh 4epTeKM K F€OMETPUUECKHUM 3a/1a4am
6.4 ITosp30BaThCs NMpU3HAKAMK PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BATh IPU3HAKHU U
' CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4
6.5 [IpoBOANTH JIOTHYECKHUE PACCYKICHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM
[lonp30BaTbCcsi  NpU3HAKAMM  PAaBEHCTBA  IIPSAMOYIOJIBHBIX  TPEYIOJIBHHUKOB,
6.6 CBOMCTBOM MEIUaHbI, IPOBEACHHON K THIIOTEHY3€ IPSIMOYTIOJIBHOIO TPEYrOJIbHUKA,
B PEIICHUHU T'€OMETPUYECKUX 3a7a4
OnpenensaTh napamienbHOCTh MPSIMBIX C IOMOILBIO YIJIOB, KOTOpbIE 00pa3yer c
6.7 HUMHU cekymas. Onpenenars NnapajielIbHOCTh NPSAMBIX C IOMOIIBK) pPaBEHCTBA
pacCTOSTHUI OT TOYEK OAHOU MPSMOM 0 TOYEK APYrod npsiMoin
6.8 Pernats 3aaun Ha KieT4aToit Oymare
[TpoBOIUTH BBIYMCIEHUS U HAXOJUTh YUCIOBBIC U OYKBEHHBbIE 3HAUECHHUS YIJIOB B
F€OMETPUUYECKUX 33JladyaX C MCIOJb30BAHUEM CYMMBI YIVIOB TPEYIOJBHHUKOB H
6.9 MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX IpH IEPECEUCHUU JBYX
NapaJUIeIbHBIX NMPSMBIX CEKyIlle. Pemars npakTudeckue 3a1a4y Ha HAXOXKJICHHE
YIJI0B
Binamers 1oOHATHEM TI'E€OMETPUYECKOIO MeCTa TOYEK. YMEThb OIpEAcIATh
6.10 OMCCEKTpUCY yIJia U CEepeANHHBINA MEPHIEHAUKYISP K OTPE3Ky KaK reOMeTpHYeCcKHe
MeCTa TOUYEK
DopMynMpOBaTh OMNpPENEICHUS OKPYKHOCTM M Kpyra, XOpAbl M Juamerpa
6.11 OKPY’KHOCTH, ITOJIb30BATHCS UX CBOWCTBAMM. ¥ METh IPUMEHSATH 3TH CBOMCTBA MPH
pELICHUH 3a1a4
Bitaiets NoHATHEM ONUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
6.12 €€ LEHTp. HOJ‘IBSOB&TBCVSI ¢dakTaMu 0 TOM, 4TO OHUCCEKTPHUCHI YTIOB TPEYrOJIbHUKA
IIEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC INMEPHNEHIUKYIISAPHI K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OHOM TOUYKE
6.13 Buagers mnonsitueM KacaTenLHoﬁv K OKPYXHOCTH, IIOJb30BATBCS TEOPEMOU O
NEPIECHIUKYIIPHOCTU KacaTeJIbHON U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs
6.14 HonbsoBaTbcg IIPOCTEHIIMMH TE€OMETPUYECKHUMH HEPABEHCTBAMM, IOHUMAaTh HMX
IIPAKTUYECKUM CMBICT




6.15 HpOBE)I[I/ITB OCHOBHBIE T€OMETPHUYECKHE IIOCTPOEHUS C IOMOIIBIO LUPKYIS H
JMHENKU
8 KUIACC
Kon . .
npoBepsieMoro IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHON 00pa3oBaTeJbLHOM
pesybTaTa NMPOrpaMMBbl OCHOBHOI0 0011ero 00pa3oBaHust
6 ['eomerpus
6.1 PacnioznaBate OCHOBHbIC  BHJIbI YEeThIPEXYTOJBbHUKOB, HUX  3JIEMEHTHI,
I10JIb30BATHCS UX CBOMCTBAMHU IIPU PEIIEHUHU F'€OMETPUUECKUX 3a]a4
6.2 [IpumeHsTH CBOMCTBA TOUKHU IIEpeceUeHUs MEANAaH TPEYroIbHUKA (LIEHTpa Macc)
B PELIEHUH 3a7a4
Bragers noHsTHEM CpelHEN JIMHUU TPEYroJbHUKA U Tpaleluu, IPUMEHATh UX
63 CBOMCTBAa IIPH pELICHUM TE€OMETPUYECKHX 3anad. Ilosb3oBaTbes TeopeMon
Qajieca M TEOPEMON O NPONOPLUOHAIBHBIX OTPE3KAX, NPUMEHATH UX UL
pelIeHUs TPaKTUYECKUX 3a]a4
6.4 [IpuMeHsATh MPU3HAKK TOAOOHS TPEYTOJIBHUKOB B PEHICHUH T€OMETPUYECKUX
3az1a4y
[Tons3oBatbess Teopemort Iludaropa ans  pemieHUss TIeOMETPUUECKUX U
6.5 npakTHueckux 3anad. CTpouTh MaTeMaTUYECKyl0 MOJENIb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSTENBHO JIENATh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JJIMHBI
Brnagers noHATHAMM CHHYCa, KOCHMHYca M TaHIEHCa OCTpOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojbHuKa. [101b30BaThCst STUMU MOHATHAMU IS PEIICHUS
IIPAKTUYECKUX 3a7a4
Bbraucnare (pa3nuuHbMH croco0amMu) IJIOLIaJb TPEYrojbHUKA M IUIOLIAAN
6.7 MHOTOYTOJIbHBIX GUryp (mosib3ysich, TIJi€é HEOOXOAUMO, KaJbKyJIATOPOM).
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 33/1a4ax
Bnagers nOHATHSIMY BIIMCAHHOTO U LIEHTPAJIBLHOTO yTJIa, UCTIOIb30BaTh TEOPEMBI
6.8 0 BIIMCAaHHBIX YIJIAX, YyIJIax MEXIy XOpJaMHu (CEeKyIMMH) U YIie MEexay
KacaTeJIbHOM U XOPAOHW MPHU PEIICHHH T€OMETPUUECKHUX 3a/1a4
6.9 Brnagerp moHSATHEM OMNMCAHHOTO YETHIPEXYTOJIbHMKA, MPUMEHSTHh CBOMICTBa
' ONMCAHHOTO YEThIPEXYTOIbHUKA IPY PELLIEHUH 3a/1a4
[IpumeHATh NOMydyEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTUYECKUE
6.10 MOJEIN s 3ajad peaJbHOM JKM3HM U MPOBOAMTH COOTBETCTBYIOLIHE
BBIYUCIICHUS] C TPUMEHEHHEeM NOJ00Ms W TPUTOHOMETpPHM (TIOJIB3YACh, TJie
HE00X0IUMO, KaJIbKYJIATOPOM)
9 KIIACC
Kon I .
HpOBEpSIEMOro poBepsieMble NIPeAMETHbIE Pe3YJILTAThI 0CBOEHHSA OCHOBHOH
pesybTaTa 00pa30BaTeJIbHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
6 I'eomerpust




6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YTJIOB, HAXOJIUTH C UX MOMOIIBIO
pa3aUyYHbIE  DJIEMEHTHl  NPSMOYIOJBHOTO  TPEYrojibHMKa  («pelieHue
MPSIMOYTOJIBHBIX TPEYroJIbHUKOB»). HaxonuTe (C MOMOLIBIO KaJIbKYIATOPA)
JUTMHBI ¥ YTJIBI JJ11 HETAOJMUYHBIX 3HAYCHUI

[Tonb3oBaTbest (opMylaMyd TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM
TOXJECTBOM Il HAaXOXKJEHUS COOTHOLIEHHUH MEXIAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU

Hcnonbs3oBath T€OpeMbl CHUHYCOB M KOCHUHYCOB JJISI HAXOXKJEHUS Pa3IUUHBIX
AJIEMEHTOB TPEYroJIbHUKa («pEeUIeHHe TPEYroJbHUKOBY»), MPUMEHITh HX MpH
pEIICHUU T€OMETPUYECKUX 3a/1au

Brnanets moHATHSMEU MpeoOpa3oBaHusl MOA0OUS, COOTBETCTBEHHBIX JJIEMEHTOB
no1o0HbIX (uryp. IToap3zoBarbes cBoCTBaMM 0100MS MPOU3BOJIBHBIX QUTYD,
YMETh BBIYHCIATH UIMHBI M HAXOAWTH YIIbl y NMOA00HBIX (uryp. [Ipumensars
CBOWCTBa IMOJOOMs B MPAKTUUYECKUX 3aJavyax. YMETb NPUBOJIUTH IMPUMEpPHI
oI0OHBIX (PUTYp B OKpY’KAIOIIEM MHUpE

Ilons30BaThCA TCOpEMaMH O MPOU3ZBCACHHUU OTPE3KOB XOpA, O IMPOU3BCACHUU
OTPE3KOB CCKYILINUX, O KBAAPATEC KacaTeJIbHOU

6.6

6.7

[Tonmp30BaThbCs BEKTOPAMH, HOHUMATh HX T€OMETPHUECKUI M (PU3NIECKUIN CMBICII,
IPUMEHATh MX B PELICHUU T'€OMETpUUYECKUX U (u3ndeckux 3aaad. IIpumensrs
CKAJIPHOE MPOU3BEACHUE BEKTOPOB JUUISl HAXOKIEHUS JUIMH U YIIIOB

Ilons30BaThCA MCTOJOM KOOpJAMHAT Ha IJIOCKOCTU, NPUMCHATH €TI0 B PCIHICHUHA
TCOMCTPHUICCKUX W TPAKTUUCCKHUX 3aJiaYq

6.8

Bragers NOHATHAMH TIPABUIBHOTO MHOIOYIOJIBHUKA, [UIMHBI OKPYKHOCTH,
JUIMHBI TYTH OKPY>KHOCTH M PaJIMaHHON MEpPHI YIJId, YMETh BBIYUCIIATH IIJIOIIA/b
Kpyra 4 ero yacrei. [IpuMeHsTh oay4yeHHbIe YMEHMs B IPAKTUYECKUX 3a1a4ax

6.9

6.10

HaxonauTe ocu WM LEHTPBl CUMMETPUM (QUryp, NPUMEHATh JBMKEHUS
IJIOCKOCTH B IPOCTEUIINX CIIydasx

[TpuMeHSTh TONYYEHHBIC 3HAHHWA HA TPAKTHKE — CTPOUTH MAaTEeMaTHYECKHE
MOJeNM AN 337ad  peallbHOW KM3HM U MPOBOJUTH COOTBETCTBYIOIUE
BBIUUCIICHUSI C TPHUMEHEHHEM NOJO0MS M TPUTOHOMETPUYECKHX (YHKIUH
(moJIB3YSCh, I'/Ie HEOOXOIUMO, KAJIBKYJIITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepP/KAHUA
6 I'eomerpus

HavanpHble nonsatus reomerpuu. Touka, npsimasi, OTpe30K, Jyd. Yrou. Buasl yrios.

6.1 Beprukanpable U cMexHblEe yribl. buccexkrpuca yrna. JlomaHas, MHOTOYrOJbHUK.
[TapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX

6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWcTBa oOceBOM cuMMeTpud. [Ipumepsl
CUMMETPHUU B OKPYKAIOILEM MUPE

6.3 OCHOBHBIE TIOCTPOEHUS C IOMOINBIO LMPKYNIs U JuHelku. TpeyronpHuk. Beicora,
MeraHa, OMCCEeKTpHCa, X CBOMCTBA

6.4 PaBHOOe1peHHBII U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyrosibHUKa

6.5 CpoiicTBa W mNpuU3HAKU paBHOOEAPEHHOIro TpeyronbHUKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6 CaoiicTBa ¥ MpU3HAKHU MapalIeNbHbIX MPsMbIX. CyMMa yIiloB TpeyrojibHuKa. BHemnue
YIJIbl TPEYTOJIbHUKA
[IpssmoyronbHblil TpeyronbHUK. CBONCTBO MEIMaHBl NMPSMOYIOJIBHOTO TPEYrOJIbHUKA,

6.7 NpOoBEAEHHON K runoteHyse. IIpusHaku paBeHCTBa MPSAMOYTOJIbHBIX TPEYrOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTroNbHUK € YoM B 30°
HepaBeHcTBa B TreOMETpUU: HEPABEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JUIMHE

6.8 JOMaHOW, TeopemMa O OonplmieM yriae © OOJbIIeH CTOPOHE TpPEyroJbHHKA.
IlepnieHIUKYISIp ¥ HAKIIOHHAS

6.9 I'eomerpuueckoe mecto Todek. buccekrpuca yrna U cepeMHHBIN NEPIEHIUKYISAP K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOUEK

6.10 OxpyXHOCTb M Kpyr, XOpJa M AMAMETP, MX CBOWCTBA. B3ammHOE pacroyiokeHne
OKPYKHOCTH U npsimoii. KacaTenbHas 1 cexyIasi K OKpy>KHOCTH

6.11 OKpy>KHOCTb, BIIMCAaHHAs B yroj. BrimcanHas u onyrcaHHas OKPYKHOCTH TPEYTroJIbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 I'eomerpust

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpaneuus, e€ cBOMCTBa U npu3Haku. [IpsMoyronbHas Tpanenus

6.4 Meton yasoenus meauansl. LlenTpaneHas cummerpus. Teopema Paneca u TeopeMa o
MIPOIMOPLIMOHANIBHBIX OTPE3KaxX

6.5 Cpennue 1MHMM TpEeyroiabHHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Togobue  TpeyrombHUKOB, ko3(pdunment mnoxodusa. [lpuzHaku  momoOms
TpeyroidbHUKOB. [IpuMeHeHrne noJo0us PH PelICHUH PAKTUYECKUX 3a/1a4

6.7 @opmyIibl U151 TUIOIIAAN TPEYTOJIbHHKA, apajieiorpaMMa, poMOa U Tpaneuu

6.8 CpoiictBa muiomazaei reomerpuueckux ¢uryp. OTHOIIEHHE IJIOMIAAeH MOXOOHBIX

¢uryp




6.9 Brruncnenue miomazei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KIIeT4aToi Oymare
6.10 Teopema Iludaropa. [Ipumenenne teopemsl [Iudaropa nmpu pemeHun MPakKTHUIESCKUX
3a1a4
CuHycC, KOCUHYC, TAHT€HC OCTPOTO YIJla MPSMOYTOJBbHOTO TpeyrojpHuka. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIeCTBO. TpuroHoMerpudeckne GyHkuuu yrios B 30°, 45° u
60°
6.12 BrucanHble U HEHTPAIBHBIE YIUIBI, YTOJI MEXAY KACATEIbHON U XOPAOU. YTIbI MEXKIY
XOpJAAaMHU U CEKYIIUMU
6.13 Brimcanubie u onrMcaHHbIE YETHIPEX YTONbHUKH
6.14 B3aumuoe pacnonoxenue nByX OKpyxkHocTeil. Kacanume okpyxHOocTeid. OOmue
KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpus
6.1 Cunyc, xocunyc, tanreHc yrioB or 0 go 180°. OcHOBHOE TPUTrOHOMETPHYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U Teopema CHHYCOB. Pemienue
MPaKTUYECKHX 3aJ1a4 C UCMOIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpaszoBanue momodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NpoM3BENEHUH OTPE3KOB XOpJl, TEOPEMBI O NPOM3BEACHHHM OTPE3KOB
CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeJIbHOU
Bekrop, mimHa (MOJyib) BEKTOpa, COHANpABJICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJUVIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluu
HaJ BekTopamu. PaznoxkeHne BeKTopa 1o JIByM HEKOJIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl Bektopa. CkalsipHOE€ IPOU3BEACHHE BEKTOPOB, IPUMEHEHUE IS
HaXO0XJACHUS JUIMH U YIJIOB
JlexapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. YPAaBHEHHUS NPSIMOM M OKPYKHOCTH B
6.7 KOOpJAMHATaX, IEPECEYeHUE OKPYXKHOCTEH M MNpsAMbIX. MeTox KOOpAWUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBUNbHBIE MHOTOYTOJIBHUKH
6.9 HnuHa OKPYKHOCTH. I'panycHas v paguaHHas Mepa yria, BBIYMCIEHUE JUIMH JIyT
OKpPYKHOCTEHN
6.10 [Tnomanpk kpyra, ceKTopa, CerMeHTa
6.11 JIBUKeHMsI TJIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uryp (dieMeHTapHbIe

npencrasienus). [TapamiensHslii nepenoc. [ToBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kox
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEIMETHBLIM Pe3yJbTATAM OCBOECHHSI OCHOBHOI
o0pa3oBaTeIbHO MPOrPaMMBbI OCHOBHOI0 001ero oopa3oBaHus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSMH: MHOXECTBO, IIOJIMHOKECTBO, ONIEPALIUU HAL
MHO’KECTBAaMU; YMEHHE OIEpUPOBAThH MOHATUSAMU: Tpad, CBI3HBINA rpad, AepeBo,
UK, TPUMEHATh MX MPH PEeIICHUH 3ajad; YMEHHE HCIIOJIb30BaTh rpaduieckoe
MIPEACTABICHUE MHOXKECTB JIJIsl ONMCAHMS PEaIbHBIX MPOLECCOB U SIBJICHUH, NPU
pEIIeHUH 3a/1a4 U3 APYTHX YYeOHBIX MPEIMETOB

VYMeHue onepupoBaTh IOHATHUSAMM:  ONpEACIICHHE, aKCHUOMa, TeopeMa,
JI0KA3aTeJIbCTBO; YMEHHUE paclO3HAaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBaHUA,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUSA
BBICKa3bIBaHUH

YMeHHe onepupoBaTh MOHATUAMM: HATYPAIBHOE YMCIIO, IPOCTOE U COCTABHOE
YKCII0, NEIMMOCTh HATypaJIbHBIX YHCEN, NPU3HAKHU JEIMMOCTH, LEJI0E YHCIIO,
MOJyJIb YHCIIa, OOBIKHOBEHHAs! Jpo0b M JecsATHYHas ApoOb, CTAHIAPTHBINA BUI
YuCcia, PAUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO, apu(MeTHdecKuit
KBaJIpaTHbI KOPEHb; YMEHHUE BBIIOJHATH JEHCTBUS C YHMCIAMH, CpPaBHUBATh U
yHOPSAOYMBATh 4YKCJA, MPEACTaBIATh 4YHCIA Ha KOOPAMHATHOW MpPSMOI,
OKPYIJIATh YMCIIA; YMEHHUE JENaTh IPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh TMOHATHUSMHU: CTENEHb C LEJIbIM  IOKa3aTeseM,
apudMeTHUeCKUil KBaJpaTHbI KOpPEeHb, MHOTOWIEH, airedpandeckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOW CTENEHM OOJbIle €IWHULIBI,
YMEHHUE BBINOIHATE pacy€Tsl Mo GopmyliaM, npeoOpa3oBaHus LENbIX, JPOOHO-
PalMOHATILHBIX BBIPAXKEHUI U BBIPAKEHUI C KOPHAMHU, Pa3sIoKEHUE MHOTOUJIEHA
Ha MHOXXMTEJIH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DOPMYJT Pa3HOCTH KBaJpaToB U
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MOHATHUAMM: YHMCIOBOE PAaBEHCTBO, YPABHEHHUE C OIJHOU
[IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHUE
peliaTh JTUHEHbIE U KBaJpaTHbIE ypaBHEHUS, APOOHO-palliOHAIbHBIE YpaBHEHUS
C OJHOM IEPEMEHHOW, CHUCTEMBbI [BYX JIMHEWHBIX YPAaBHCHUH, JIMHEWHbIE
HEPAaBEHCTBA U UX CUCTEMBI, KBa/IpaTHbIE U APOOHO-pAllMOHANIbHBIE HEPABEHCTBA
C OJIHOM IEPEMEHHOM, B TOM YKCJIE IIPU PELICHUH 3a7a4 U3 APYIUX IPEIMETOB U
MPaKTUYECKUX 3a/ad; YMEHHE MCIOJb30BaTh KOOPJAMHATHYIO MPSAMYH0 U
KOOPJIMHATHYIO TUIOCKOCTh JUIsl U300paKeHUs PEeLIeHUH ypaBHEHH, HEPABEHCTB
U CUCTEM

YMeHue onepupoBaTh NOHITUIMU: QYHKIHS, rpapuK QYHKIUU, HYIH QYHKIHIH,
NPOMEXYTKH 3HAKOMOCTOSIHCTBA, TPOMEXKYTKHM BO3pacTaHus, yObIBaHUS,
HanOoJpIllee ¥ HAMMEHbIIEe 3HA4YeHUS (YHKIUH, YMEHHE OIEepUpOBAThH
MOHATUAMHU: MpsIMasi IPOIMOPLUOHATIBHOCTD, JIMHEHHAA (QYHKIMS, KBaApaTHYHAas
¢ynkuus, oOpaTHas NPONMOPLUOHATIBHOCTh, Mapadona, rumepobosa; yMmeHue
CTpOUTh rpaduku HYHKIHHI, UCIIOIH30BATh TPpaQUKU I OMPEIEICHUS CBOMCTB
IPOIIECCOB U 3aBUCUMOCTEH, JUIs PEIICHUs 3a/1a4 U3 IPYTHX YUeOHBIX IPEIMETOB
U pealbHOW JKU3HU; YMEHME BBIpakaTb (OpMysaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU




YMeHue omnepupoBaTh MOHATUSIMH: TOCIENOBATENbHOCTb, apupMeTHdecKas U
reoMeTpuyecKas IIPOrPECcCui; yMEHHE UCII0JIb30BATh CBOMCTBa
nocieA0BaTeIbHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YjieHa MPH PELICHUH 3a/ad,
B TOM YHMCJIE 3324 U3 IPYTUX YUEOHBIX IPEIMETOB U PEaTbHOM )KU3HU

YMeHue peaTh 3a/1a41 pa3HbIX TUIIOB (B TOM YKCJIE HA IPOLEHTHI, JOJIU U YacTH,
JBYDKEHUE, paboTy, IIEHY TOBAPOB U CTOMMOCTb IIOKYIIOK U YCIIyT, HAJIOTH, 3a7jaui
U3 OO0JIaCTH yINpaBJIEHUS JUYHBIMA M CEeMEHHbIMH (UHAHCAMH); yMEHHE
COCTABIIAATh BBIPAKEHHUs, YPABHEHUs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBUIO
3aJjauk, UCCIEN0BaTh IOJIyYCHHOE PELICHHE M OLIEHUBATh IPaBAONOA00HOCTDH
MIOJIYYEHHBIX PE3YJIbTATOB

10

YMeHue onepupoBaTh NOHATUSAMM: (GHUrypa, TOYKa, OTPE30K, MpsMas, Jyd,
JOMaHas, yroj, MHOIOYIOJIbHUK, TPEYrOJIbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKHU, IPSAMOYTOJIBHBI TPEYrOJbHUK, MEIUaHa,
OuccekTpruca M BbICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK, NapajuIeIorpaMM,
poMO, MpPsIMOYTOJBHUK, KBaJApaT, Tpameuus; OKpY>KHOCTb, KPYI, KacaTellbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTypaMH; YMEHHUE pEelIaTh 33Ja4d, B TOM
4uCciie U3 MOBCEJHEBHOM JKU3HU, HA HAXOXKICHUE I'€OMETPUUYECKUX BEINYMH C
NPUMEHEHHEM M3yUYCHHBIX CBOUCTB (QHUTYp U (HaKTOB

YMeHue ~ omepupoBaTh  MOHSATHSIMH:  PaBEHCTBO  (GUTYp,  PaBEHCTBO
TPEYroJbHUKOB; MapaJlIeIbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX, YTOJI MEXKAY
NPSMBIMH, TIEPICHIUKYISP, HAKIOHHAS, TPOEKIH, ogooue ¢uryp, nogooHbIe
TPEYroJbHUKH, CHMMETPUSl OTHOCUTEIbHO TOYKM M HPAMOM; yMeHue
pacrno3HaBaTh PaBEHCTBO, CUMMETPHIO U mojobue ¢uryp, nmapamuieabHOCTb U
NEPIEHUKYJIIPHOCTD MPSIMBIX B OKPY’KAOLLEM MUPE

11

YMeHne onepupoBaTh MOHATUSIMH: JJIMHA, PACCTOSHUE, yroJl (BeTUYHHA YTJIa,
CUHYC U KOCHHYC yIJla TPEyroJIbHHKA), MJIOa/lb;, YMEHUE OLIEHUBATh pa3Mepbl
MPEAMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHUE MPUMEHSATH (POPMYIIbI
MEpUMETPA U IUIOLIAAM MHOTOYTOJBHHMKOB, JUIMHBI OKPYKHOCTH W IUIOLIAIU
Kpyra, oObeMa MpPsSMOYTrOJILHOTO TMapajuleNieluIeia; yMEHUE MPUMEHSTh
MPU3HAKU PABEHCTBA TPEYIOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHMKA,
teopemy [ludaropa, TpuroHOMETpUYECKHUE COOTHOIICHHUS JJTsI BBIYUCIICHHUS JTHH,
PAcCTOSHUH, IO

12

YMenue nzo0paxarh IIOCKue GUrypbl U UX KOMOHMHAIIMU, IPOCTPAHCTBEHHBIE
GUTypel OT PYKH, C TOMOIIBI0O YEPTEKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX
CPEACTB 10 TEKCTOBOMY MJIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHue onepupoBaTh NOHATHUSAMU: IPSAMOYTOJbHAas CHCTEMa KOOpJMHAT;
KOOpJMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IPOU3BEACHNE BEKTOPa HA YHCIIO,
CKaJsIPHOE IIPOM3BEIECHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh BEKTOPbl U
KOOpJMHATHI JJIsl NPEICTaBICHUs JaHHBIX U PElIeHUs 3ajad, B TOM 4YHCIEe U3
JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMeHue omepupoBaTh MOHSATUSMHU: CTOJIOMKOBBIE M KPYrOBBIE JHUArpaMMBI,
TaONMUIBI, CpelHee apudMeTHUecKoe, MeanaHa, HauOoJblllee M HauMEHBIIee
3HAa4YeHHUs, pa3Max YUCIIOBOrO HabOpa; yMEHHE U3BJIEKaThb, HHTEPIPETUPOBATh U
npeoOpa3oBbBaTh MHGOPMAINHMIO, TPEACTABICHHYIO B TaOauIax W Ha
JUarpamMmax, OTPaKarollyto CBOMCTBA U XapaKTEPUCTUKU PEaTbHBIX TPOIIECCOB U
SIBIICHHIA; yMEHUE PAcliO3HABaTh N3MEHYHBHIC BEJTMUNHBI B OKPYXKAFOIIEM MHPE

15

YMeH#ne onepupoBaTh MOHATUSIMH: CTy4alHbIN ONBIT (CITyYaiHBINA SKCIIEPUMEHT),
AIIEMEHTApPHOE COOBITHE (3JEMEHTAPHBIA UCXOM) CIIYy4ailHOTO OIBITA, CydyailHOE
cOOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOJIUTh BEPOSITHOCTH CIY4alHBIX




COOBITHH B OIBITAX C PaBHOBO3MOXHBIMHA 3JICMCHTAPHBIMU CO6I>ITI/I${MI/I; YMCHHC
peiiathk 3aaa4u MCETOJOM OpPraHW30BAHHOIO Hepe60pa n C HCIIOJb30BaHHUECM
IIpaBujia YMHOXCHHA, YMCHUC OLICHUBATH BCPOATHOCTH PCAIbHBIX COOBITHH U
HBHCHHﬁ, MMOHUMATb POJIb MPAKTHUYCCKU JOCTOBCPHBIX U MAJIOBCPOATHBIX
COOBITHH B OKpyXaromeM MHUpPE U B IXKHU3HM, 3HAKOMCTBO C IIOHATHUEM
HC3aBUCHMbIX COGBITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX YKCENI U €0 POJIBIO B
MAacCCOBBIX SABJICHUAX
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VYMeHue BbIOMpaTh MOAXOMALIMHA H3YyYEHHBIH METOX MJId peLIeHHs 3a/ladd,
IIPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U KU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKW B MCKYCCTBE, OIMCBHIBATH
OTZCIBHBIC BBIJAIOIIMECS PE3YNbTaThl, IIOJY4YCHHBIE B XOJE pa3BUTUA
MaTEMaTUKHU KaK HAayKH, IPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX OTKPBITHHA U UX
aBTOPOB B OT€YECTBEHHOM U BCEMHPHON UCTOPUU




IHHEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMbIX HA OI'D
1O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Koxa
1 Yucna v BIYKCICHUS
11 Harypanbsble u niensle yncna. [lpu3Haku AeIMMOCTH LEINbIX Yucell
19 OOBIKHOBEHHBIE U JECATHYHBIE APOOM, NMPOLEHTHI, OECKOHEUYHbIE MEPUOAUUYECKHUE
npodu
13 Parnmonanbhbie yncia. ApudMeTHuecKUe onepalyy ¢ paliOHAIbHBIMU YUCIIAMHU
1.4 JleiicTBuTenpHbIC Yncia. ApupMETHIECKHE ONEePALUHU C JEHCTBUTEILHBIMU YHUCIaAMHU
15 HpI/I6Jm>KéHuHLIe BBIYUCIICHHSI, ITPaBHUJIa OKPYTJICHHS, TPUKHUJIKA U OLEHKA pe3yJibTaTa
BBIYUCIICHUH
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMM )
29 Crenenb ¢ 1enbiM nokasareneMm. CTeneHb ¢ palluoHaIbHBIM Noka3aTesneM. CBolicTBa
CTENEeHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernueckuit KOpeH? HaTypaJbHOM cTeneHu. JeHcTBUs ¢ apupMeTHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUs U HEpPAaBEHCTBA
3.1 Llenble U 1poOHO-palioHaNIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YpaBHEHU
39 Ilensle u fApoOHO-panMoOHaNbHblE HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTH
HEPaBEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 UmcaoBbIe OCIEeI0BATEIBHOCTH
4.1 ITocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN
4.2 Apudmernudeckas 1 reomeTpuueckas mporpeccur. Popmyia CI0KHBIX MPOLIEHTOB
5 OYHKINH
OyHK1us, crocoosl 3ananust Gyakuuu. I'papux Gyrknuu. ObaacTe onpeneneHus u
51 MHOKeCTBO 3HaueHuM ¢yHkiuu. Hynn ¢yaxuuu. IIpomMexxyTku 3HaKOIOCTOSIHCTBA.
[TpoMeXyTKM MOHOTOHHOCTH (YHKUUU. MaKCUMyMbl M MHUHUMYMBI (DYHKIUH.
HauGonrpiiee n HaumeHblllee 3Ha4eHHE (PYHKIIMU HA IPOMEXKYTKE
6 KoopaunaTsl Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue Gpurypsl 1 UX cBoicTBa
7.2 TpeyronbHuK
7.3 MHOroyrojapsH1UKu
7.4 OKpy’KHOCTb U KpyT
7.5 H3mepeHne reoMeTpuueckiuX BeITUUYUH




7.6

BekTopsl Ha II0CKOCTH

8 BeposTHOCTh M cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 ['padsr




