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IHHOACHUTEJBHASA 3AIINCKA

['eoMeTpus kak OOWH M3 OCHOBHBIX PA3/ICIOB IIKOJIHbHOM MATEMATUKH, UMEIOLINN
CBOEH LIeNbI0 00ECIEeYUTh M3YyYEHHE CBOMCTB M pa3MepoB (Uryp, UX OTHOIICHHHA U
B3aMMHOE PAacCIOJIOKECHHUE, ONMUPAECTCS HA JIOTMYECKYI0, JOKAa3aTEJIbHYIO JIMHMIO.
[leHHOCTP W3Yy4YEeHHs] TE€OMETPUM Ha YPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs
3aKJII0YAETCS B TOM, 4YTO OOYy4YalIIMWACS YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIE
pacCyKJIeHUs, CTPOUTHh JIOTUYECKHE YMO3aKIIOUYEHHs, JI0Ka3blBaTh HWCTHUHHBIC
YTBEPXKJICHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKIEHUSA «OT
OPOTUBHOTO», OTIMYaTh CBOMCTBA OT TMPU3HAKOB, (OpMynIHpoBaTh OOpATHBIE
YTBEPKICHUS.

Bropoil 1nenbr0 u3ydeHUsT TEOMETPUM SIBJISIETCS HCHOJIb30BAaHHE €€ Kak
MHCTPYMEHTA NPH PEIIEHWHM KaK MaTeMaTHYEeCKUX, TaK W MPAKTHYECKUX 3ajad,
BCTPEUAIOUINXCSA B peaibHON ku3HU. OOydarommiics JOHKEH HAYyYUThCS ONPENEIUTh
reOMETPUUECKYI0 (UTYypy, ONHUCATh CIOBAaMHU JAHHBIM 4epTEX WM PUCYHOK, HaWTH
IUIOIIAb 3€MEJIbHOTO y4YacTKa, pacCUuTaTh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO
Kalenst win TpedyeMble pa3Mmepbl Tapaka A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMTEIbHASA JIMHUS B W3ydeHHH TreoMmeTrpuu. [lpum pemenun 3amau
IPAaKTUYECKOTO XapakTepa OOyYarolMicsl YYUTCS CTPOUTh MAaTEMaTHUYECKHE MOJIEIH
peanbHBIX )KM3HEHHBIX CUTYallUil, IPOBOANUTH BBIYMCIICHHS U OLICHUBATh aJ€KBATHOCTH
ITOJIyYE€HHOTO PE3yybTaTa.

Kpaitne BaxkHO TOMYEPKUBATH CBA3HM TEOMETPHUM C JPYTUMH y4EOHBIMHU
npeIMeTaMu, MOTUBHUPOBATH HCIOJB30BAaTh OMPEACICHUS TE€OMETPUUYECKUX (QUTyp U
HNOHATUN, TEMOHCTPUPOBATh MPUMEHEHUE MOITYYCHHBIX YMEHUN B (PU3UKE U TEXHHUKE.
OTu cBs3u Haubozee spkO BUAHBI B TeMax «Bektopsl», «TpuroHomerpuueckue
COOTHOILIECHUS», «MeTon koopauHat» U «Teopema ITudaropay.

VYyeoOnblii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3ZeIibl
cogepxkanusi:  «['eomerpuueckue ¢urypsl U HX  cBOMcCTBay, «lM3MmepeHue
Ir€OMETPUYECKUX BEIMYMH», «/[eKapTOBbI KOOpAMHATBHI Ha IUIOCKOCTW», «BeKTophI»,
«/IBrxkenus miockoctny, «IIpeobpa3oBanus nogoous.

Ha n3yuenune yuebHoro kypca «I'eomerpusi» orBonurcsa 204 gaca: B 7 kiacce — 68
yacoB (2 yaca B Hexenmo), B 8 kiacce — 68 gacoB (2 yaca B Heleln0), B 9 kiracce — 68
4acoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

HavanbHble noHATHSA reomeTpud. Touka, mpsiMas, OTPE3OK, Jiyd. YToia. Buubl
yrJIoB. BepTHukanbHbIe U CMEKHBIE YIibl. buccekrpuca yria. JIomanasi, MHOTOyTOJIbHHUK.
[TapannenbHOCTh M NEPIIEHANKYIIAPHOCTD MPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOWM cUMMeETpuu. l[Ipumeps
CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TOCTPOEHUSI C OMOULIBIO LIUPKYJISA U JIMHEWKU. TpeyrospHUK. BeicoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUI TpeyroiabHUKH. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M TpU3HAKU PaBHOOEIAPEHHOTO TpeyrojbHuKa. I[Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CpoiicTBa M NpU3HAKM MapauieapHbIX NpsAMbIX. CyMMa yYIVIOB TpEyroJjbHUKA.
Breninue yriel TpeyroiabHUKa.

IIpsamoyrosbHblii  TpeyroJbHUK.  CBOMCTBO  MEIMaHbl  NPSIMOYTOJIBHOTO
TPEYTOJbHMKA, MPOBEAEHHOM K TrunoreHyse. IIpu3Haku paBeHCTBA IPAMOYIOJBHBIX
TPEYTOJILHUKOB. I IpsIMOYTOJIBHBII TPEYTrOJIbHUK € yIiIoM B 30°.

HepaBencTtBa B reomerpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa ©O OojpumieM yrie W OONbIIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpuyeckoe MecTo To4YeK. buccekTpuca yria u CepeIuHHbIN NEPIEHIUKYIISP K
OTPE3KY KaKk Fr€OMETPUYECKUE MECTa TOYECK.

OKpy»XHOCTb U KpYT, XOpJa U JUAMETpP, UX CBOMCTBA. B3auMHOE pacIonoKeHUe
OKpPY’)KHOCTM M npsmou. KacarenmpHas M cexkymas K OKPYKHOCTH. OKpYyKHOCTB,
BIIMCaHHAas B yroJl. BnmcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronpauku. Ilapamnenorpamm, €ro mnpu3Haku M CBOWCTBA. YacTHbIE
ClIlydad MapajjieiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBAApaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpaneuus, €€ CBocTBa U npu3Haku. [IpsMoyronpHas Tpamnenus.

Meton ynBoenus menuansl. Llentpanbhas cummerpust. Teopema Paineca u Teopema
0 MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroibHUKA U Tpaneuu. LleHTp Macc TpeyrojibHHKA.

[TogoOue TpeyronpbHUKOB, Ko3pduimeHT moxodbus. IlpwsHakm mOmMOOUS
TPeYrojabHUKOB. [I[puMeHeHne nogo0us npyu pereHu NPakTHIECKUX 3a/1a4.

CpoiicTBa miom@aaed reomerpuueckux Quryp. DopMynbl i IUIOAIU
TpEYroJibHUKa, NapajuienorpaMma, pomoda u Tpaneuuud. OTHOIIEHHE IUIOIIAIeH
MOA0OHBIX (UTYP.



Brluncnienne muiomaneld TPEYroJbHUKOB M MHOTOYTIOJIBHUKOB Ha KJIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrjla MPSAMOYTrOJbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpHUYecKHe (HYHKIIMH YIJIOB B
30,45 u 60°.

BrincanHble W LIEHTpaNbHBIE YTJbI, YrOJ MEXAY KacaTeIbHOW M XOPAOH. YTJIbI
MEXAY XOpAaMH U CEKyIIMMH. BiucaHHbIe M ONMMCAHHBIE YETHIPEXYTOJbHUKHU. B3anmHoe
pacrojioxkeHue JByX OkpyxkHoctei. Kacanue oxpyxkHocteil. OOmiue kacaTelbHbIE K
IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, tanresc yrioB oT 0 no 180°. OCHOBHOE TPUIOHOMETPHUYECKOE
TOX1eCTBO. POPMYIIBI TPUBEACHUS.

Pemenne tpeyrospHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
NPAKTUYECKUX 3a7a4 C UCII0Ib30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanne mogoous. [lomoOue COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 MpOM3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYLINX, TEOPEMA O KBaIpaTe KacaTeIbHOM.

BekTop, nnmHa (MOAy/b) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
HaIlpaBJIE€HHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu
HaJl BeKTopaMu. Pa3noxeHue BeKTOpa 10 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bektopa. CKalipHOE MPOU3BEIECHWE BEKTOPOB, NPUMEHEHUE IS
HaXO0XJI€HUs JJIMH U YTJIOB.

JlekapTOBbl KOOPJAMHATBI HAa IUIOCKOCTH. YPaBHEHHs NPSIMOM M OKPYKHOCTH B
KOOpJIMHATAX, IMEPECeUYEHUE OKPYKHOCTEH U NpsSIMbIX. MeEToJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTONIBHUKH. [{1Ha oKkpyx’HOCTU. ['panycHas u paguaHHas Mepa
yrja, BBIYACIEHUE JJIMH OyT OKpYyKHOcTel. [imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHHs TIJIOCKOCTM W BHYTPEHHUE CUMMETpUu (uryp (31€MeHTapHbIe
npencrapienus). [lapaensusiii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «T'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUSI TTPOTpaMMBbl yueOHOTO Kypca «['eomeTpus»
XapaKTepU3yrTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IOPOSIBIECHUEM HMHTEpEca K IMPOIUIOMY M HACTOSIIEMY POCCHMCKONW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOILICHUEM K JIOCTHXKEHUSIM POCCUMCKHX MATEMAaTHKOB U POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K MCIOJIb30BAaHUIO ATUX JOCTHXKEHHMHI B JPYrux HayKax U
NPUKJIAJHBIX cepax;

2) rpaxaaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN Tpa)xKaHHA U pealli3alliu ero mnpas,
MPEJCTABIICHUEM O MATEeMaTUYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBIEHUW, TPOIEAYp TPaKIAHCKOTO oO0miecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OTHYECKUX MpOOJieM, CBSI3aHHBIX C
NPAKTUYECKUM MPUMEHEHUEM JOCTH)KECHUN HAyKH, OCO3HAHWEM BAXKHOCTH MOpPaJbHO-
ATUYECKUX MPUHITUIIOB B JICITEIIbBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEIICHUM NPaKTHUUYECKUX  3a/ad
MaTeMaTUYeCKOW  HAIPaBIICHHOCTH, OCO3HAHMEM  Ba)XHOCTU  MAaTEMAaTH4YECKOIO
oOpa3oBaHMsl Ha TPOTSHKEHUM BCEM JKM3HU JUIsl YCHEIMIHONW MpoQecCHOHATBLHON
NESATETPHOCTH W PAa3BUTHEM HEOOXOAUMBIX yMEHHWH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM WHIMBUIYATbHON TPACKTOPUM OOpa30BAHUS M KU3HEHHBIX ILJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  DMOIIMOHAIILHOMY M OACTETHYECKOMY  BOCHPUSITHIO
MaTeMaTHYeCKNX OOBEKTOB, 3aJad, PEIICHWH, pacCyKICHWW, YMEHHWIO BHJICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUMA:

OpUEHTaUMel B  JESATEIBHOCTH HA COBPEMEHHYK) CHUCTEMY  HAay4YHBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS 4YEJIOBEKa, MPUPOIBI U
oOmmecTBa, TMMOHMMAaHUEM MaTEMaTHYCCKOM Haykhn Kak cepbl 4YeTOBEYECKON
NEATEeIbHOCTH, HSTanoB €€ pa3BUTUS M 3HAYMMOCTU [JIs Pa3BUTUSA LIUBUJIN3ALINH,
OBJQJCHUEM SI3BIKOM MaTEMAaTHUKA W MaTEMaTHUYECKON KYyJIbTYpOHM Kak CpelCTBOM
NO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMU  HMCCJIEAOBATEIbCKOM
NEATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, GopMHupoBaHMEe KYJbTYPbl 310POBbS U
IMOUUOHAJILHOTO 0JIaronoJIyyus:

TOTOBHOCTBIO MIPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 37]0POBbBS,
BEJICHUS 3JI0POBOTO 00pa3a >KW3HU (3A0POBOC MHUTAHWE, COATAHCHPOBAHHBIN PEKAM
3aHATUI W OTAbIXa, peryispHas (u3anyeckas AakTHUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IpaBa Ha OIMOKY M TAKOTO KE IpaBa IPyroro
YEJI0BEKA;

7) 3K0JI0OrHYeCKOe BOCIIUTAHME:

OpPUEHTAIIMEW HA MPUMEHEHUE MATEMAaTHYECKMX 3HAHWM JJIsI PEIICHUs 3aJad B
00JIaCTH COXPAHHOCTH OKPY>KalOIIEH Cpelibl, TUIAHUPOBAHUS MOCTYNKOB U OIEHKU X
BO3MOXKHBIX TIOCJICICTBUM ISl OKPYXKAIOIIEH Cpelbl, OCO3HAaHWEM TIJI00abHOTO
XapakTepa dKOJOTHIYECKUX MPOOJIeM U IMMyTeH X pPEeIIeHuUS,

8) amanTanus K HM3MEHAKWINMMCH YCJAOBUSM COLMAJIBLHOM W TPHUPOJAHON
cpeasbl:

TOTOBHOCTBIO K JACHCTBUAM B YCJIOBHUSIX HEONMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYH ACITEIbHOCTh, B TOM YHCJIE YMEHHE
YUUTBCS Yy APYTUX JIIOJIEH, TpHOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHMS,
HaBBIKY U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOAMMOCTBIO B (JOPMHUPOBAHWUHY HOBBIX 3HAHUM, B TOM Yuciie (POPMyIUPOBAThH
UJIeH, TIOHATHUS, TUIIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JEPUIIUTHI COOCTBEHHBIX 3HAHMN U KOMIICTEHTHOCTEH, IIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIlMI0, BOCIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TPEOYIOIMII KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIC
pemieHuss W AeHCTBHSA, (OPMYIHpOBaTh W OICGHMBAaTh PHUCKH U TOCIEICTBHUS,
hopMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIE Y4eOHbIC 1eiCTBUA

ba3oBble Jiornueckue JeMCTBHA:

e BBIBISATH M XAapaKTEPU30BATH CYIIECCTBEHHBIC IPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHATUM, OTHOUIEHUM MEXAY MOHATUSIMU, (POPMYIUPOBATH
OIPEICIICHUS MMOHSTHH, YCTAHABJIUBATh CYLIECTBEHHBIN MIPU3HAK
KiaccuuKalii, OCHOBaHUA JUIi OOOOIIEHWS ¢ CpaBHEHUSA, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIPUHUMATD, bopMyIHUPOBATH u peoOpa3oBLIBATH CYXIECHUSL:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, SAUNHUIHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,



BBISIBJISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOPEUUS B
(dakTax, NaHHBIX, HAOJNIONECHUAX W YTBEPKICHUSX, MpeAjararb KpUTEpUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

JieNaTh BBIBOABI C HCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AaKIFOUEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

pa30uparh [OKa3aTeNbCTBA MaTEMATUYECKUX YTBEPXKAECHUH (IpsiMble U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbBHO  HECJIOXKHBIE JJOKa3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTPAUBATH ApTYMEHTAINIO, MPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHHUS,

BBIOMpaTh cIOCO0 pemieHns yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbBIOMpAaTh HauOOJee MOAXOMAUIMI ¢ Y4YETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarTebLCKHeE AeiiCTBUS:

HCTIOJB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUN HMHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEYHE, MpodIeMy,
CaMOCTOSTENIbHO YCTaHaBIMBAaTh MCKOMOE W JlaHHOE, (pOpMUPOBATH THIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

MPOBOAUTH IO  CAaMOCTOSITEILHO  COCTaBJIICHHOMY  IUIAHYy  HECJIOXKHBIN
AKCIIEPUMEHT, HEOONIBIIOE HCCIEAOBAaHWE MO YCTAHOBIECHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00BbEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKTY COOOI;
CaMOCTOSTENbHO (POopMyNIHpoBaTh OO0OOIIEHUST W BBIBOABI MO pe3yJbTaTaM
MPOBEEHHOTO  HAOIIOJICHUS, HWCCIEIOBaHUS, OIEHUBAaTh JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE TMpollecca, a TakKe BbIJBUTAThH
IPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nundpopmanueii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M W30BITOYHOCTH WH(GOpMalMW, JaHHBIX,
HEO0OXOJAMMBIX JJIs PELICHUS 3a]auH;

BbIOMpaTh, AaHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATH U  HMHTEPIPETUPOBATH
MH(POPMAIMIO PA3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (GOpMy HpEACTaBICHUS MHPOPMAIMU U WLTIOCTPUPOBATh pelllaeMble
3a/ja4M CXeMaMH, TuarpaMMaMu, WHOHM rpapuKoil 1 UX KOMOWHAIUSIMU;
OLICHMBATh HAAEKHOCTh HHPOPMAIIMH 110 KPUTEPHUSM, IPEIOKCHHBIM yUUTEIEM
WK c(HOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATL U CI)OpMYJII/IpOBaTB CYXKIACHUSI B COOTBCTCTBHMU C YCIIOBUSMH U
neisMun O6HI€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIpaXaThb CBOKO TOYKY 3pPCHHUA B
YCTHBIX W IMMCbMCHHBIX TCKCTAX, AaBaTbhb IMOACHCHUS 110 XOAY PCIICHUA 3aJa4u,
KOMMCHTHUPOBATH HOJ'IY‘-ICHHBIﬁ pe3yJIbTarT,



B X0/€ OOCYXXIEHHs 3a/aBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,

npoOJsieMbl, pelraeMol 3aJadyM, BBICKA3bIBATH MJIEH, HAICJICHHbIE Ha IIOUCK

pEIIEHNUs, CONOCTABIATh CBOU CYXKJAECHUS C CYXJIEHUSMHU JIPYIMX YYaCTHHKOB
auanora, oOHapyXUBaTh PA3IUYUE M CXOACTBO MO3UINI, B KOPPEKTHOU Qopme
dbopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e IIPEACTaBIATh PE3YJbTaThl PEIICHUs 33Jaud, SKCIEPUMEHTa, HCCIEeI0BaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajad
Mpe3eHTAIN U OCOOCHHOCTEN ayAuTOPUH;

e TMOHWMATh W HCIOJH30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHOM
paboThI TPH PEIICHNN YYCOHBIX MAaTEMAaTHIECKUX 33/1aY;

e IMPUHMMATh II€JIb COBMECTHOH JESATENbHOCTH, IUIAHUPOBATh OPTraHU3ALNIO
COBMECTHOH paboThl, paclpeaesTh BUAbl padoT, JOrOBAPUBATHCS, 0OCYXAATh
MIPOIIECC U PE3YNbTAT PadOTHI, 00001MIaTh MHEHUS HECKOJIBKUX JIIOJICH;

e y4YacTBOBATh B TPYMNMOBBIX (hopmax paboThl (0OCYXaeHUS, OOMEH MHEHUSIMH,

MO3TOBbl€ IUTYpMBl UM JpYru€), BBIIOJHATH CBOK YacTh paboThl U

KOOPAMHUPOBATh CBOM JEWUCTBUS C JPYTMMHU WIEHAMU KOMaHIbl, OLICHUBATH

Ka4yeCTBO CBOET0 BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM

y4aCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBeEpCaJIbHbIe y4eOHbIE JeiCTBUS

Camoopranusanus:

e CaMOCTOSITEILHO COCTABJISITH IJIaH, aJITOPUTM pElIeHUs 3a7auu (MJIM €ro 4acTh),
BBIOMpATh CMOCO0 peIlIeHUs ¢ YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTh W KOPPEKTHPOBATH BAapPUAHTHI PEIICHUN C
y49€TOM HOBOH MHGOpPMAITHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbIH HHTEJJIEKT:

e BIIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS Tpoliecca U pesyibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

e TPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TNPU PEIICHUH 3aJ1ayH,
BHOCHUTh KOPPEKTHBBI B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTAaBICHHON MENu U
YCIIOBHSIM, OOBSCHATH TPUYMHBI JOCTIKCHUS WU HEAOCTYIKEHUS IS,
HaxXOJIUTh OMHOKY, JaBaTh OIICHKY MIPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 kiaacce 00y4arouuics MoayyuT CIASAYIOIINE PeIMETHbBIE
pE3ybTaTHI:



Pacnio3HaBaTh HM3yuyeHHBIE T'€OMETPUUYECKUE (PUTYpBI, ONPENENATh UX B3aHUMHOE
pacrojoKeHue, H300pakaTh T€OMETpUYECKUE (UIYpPbl, BBIIOJHATH YEPTEXKHU IO
YCIIOBUIO 3anaudd. M3MmepsaTh JIMHEWHBIE M YIVIOBBIE BEJIMYMHBI. Pemars 3amauud Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe rpyOyI0 OLIEHKY JMHEWHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B pEaTbHOMN
KU3HU, Pa3MEPOB NPUPOJHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB 110
NOPSAKY BEJIUYUHBI.

CTpouThb 4yepTekKU K T€OMETPUUECKUM 3a/1a4aM.

ITonp30BaThCA MpU3HAKAaMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BATh PU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aau.

IIpoBOIUTE JIOTMYECKUE PACCYKIACHHUS C MCIHOIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCd  NPU3HAKAMM  PABEHCTBA  NPSAMOYTOJBHBIX  TPEYTOJBHHUKOB,
CBOWCTBOM MEAMAHBbI, MPOBEIEHHOW K THMIIOTEHY3€ NMPAMOYTOJIBHOTO TPEYrOJIbHUKA, B
pELIEHUH N'eOMETPUYECKUX 3a1ay.

Onpenenste NapajijieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yer C
HUMHU ceKymas. OnpenensaTs NapajUiebHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM IMPSAMOM O TOYEK APYTOU MPSMOM.

Pemate 3a1aun Ha keTyaToil Oymare.

[IpoBOAUTH BBIYMCIIEHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHbIC 3HAUEHUS YIJIOB B
FCOMETPUYECKUX 3a1adyax C MCIOJIb30BAHUEM CYMMBl YIJIOB TPEYIOJIBHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPH TEPECEUYCHUU JIBYX
[MapaJuIeNIbHBIX MNPSAMBIX CeKylied. Pemars mpakTudeckne 3aJayd HAa HAXOXKICHHE
YTIIOB.

Bianers INOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPEACIAThH
OMCCEKTpUCY yTila M CEPeAMHHBIN MNEPHEHAMKYJISApP K OTPE3Ky KaK IeOMETpUYECKHe
MECTa TOYEK.

@opMyIMpOBaTh ONPENEIICHUS OKPYKHOCTH M Kpyra, XOpIbl M JuaMeTrpa
OKPY’KHOCTH, IIOJIb30BATbCS HUX CBOMCTBAMHU. YMETh IPUMEHATb ITU CBOMCTBA IPHU
pelIeHnH 3a1a4.

Biianerp NOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomb3oBatbes (akTaMum O TOM, 4YTO OMCCEKTPHCH YTJIOB
TPEYTOJbHHUKA TEPECEKAIOTCA B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIE
NIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOYKE.

Bianers noHATHEM KacaTeIbHOW K OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMON O
MIEPIICHIUKYJISIPHOCTH KacaTeJIbHOW U paguyca, IPOBEAEHHOTO K TOYKE KaCAHMUS.

ITonp30BaThCA MPOCTEMIIMMH T€OMETPUYECKMMHU HEPABEHCTBAMH, ITOHUMATh MX
MPAKTUYECKAA CMBICIL.



IIpoBOINUTHE OCHOBHBIE T€OMETPUUYECKHE MOCTPOCHHUS C TOMOLIBIO LHUPKYJIS M
JIMHENKU.

K kxoHiy o0ydeHus B 8 kiacce oOydaroluiicss HOMYYUT CIIEIYIOIINE NPEIMETHBIE
pE3yJIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, II0JIb30BaThCS
UX CBOMCTBaMU IPH PELICHUU T€OMETPUYECKUX 3a1ad.

[IpuMeHsTH CBOWMCTBA TOUKH NEPECEUEHUsI MEIMaH TPEYrojbHUKa (LEHTpa Macc) B
pelIeHnu 3a1a4.

Bnaners moHsTHEM CpedHEN JMHUM TPEYroJbHUKA W Tpamneluu, TPUMEHSATh HUX
CBOWCTBA IIPU PELICHUH TeoMeTpuueckux 3aaad. llosnb3oBatecs Tteopemon Paneca u
TEOPEMOM O MIPOMOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUISl pEIEHUs MPAKTHYECKUX
3a/1ay.

[IpumeHsITh TpPU3HAKH TMOAOOMS TPEYrOJbHUKOB B PEHICHHH T'E€OMETPHUYECKHUX
3a1ad.

[Tonb3oBatbes  Teopemoirr  Iludaropa g pelieHuss TeOMETPUUYECKUX U
npakTUdecKkux 3agad. CTpOUTh MAaTEMAaTUYECKYH) MOJENIb B IPAKTUYECKHUX 3ajadax,
CaMOCTOSTEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JITIUHBI.

Brnagerp NOHATHAMM  CHUHYCAa, KOCHMHYca M TaHI€HCa OCTpOro  yria
MPSAMOYTOJIBHOTO TpeyrojabHukKa. llosb30BaTbCsi 3TUMU MOHATUAMM JJIS  PELUEHUS
NPAKTUYECKUX 3a/]a4.

Boruncnate (pa3inyHbIMU - CIIOCOOAMM) IUIOIIAAb TPEYroJbHUKA M IUIOIIAIU
MHOTOYTONBHBIX (PUTYp (MONIB3YACH, TA€ HEOOXOAUMO, KaNbKyIsTopoMm). [IpuMeHsTH
MOJIyYEHHbIE YMEHHUS B MPAKTHYECKUX 33/1a4ax.

BnageTs MOHATUSAMU BOIMCAHHOTO U LIEHTPAJIBHOTO yIia, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yIilaX MEXAY XOpAaMHU (CEKYILIMMHU) U YIiie MEXAy KacaTeJbHON U
XOpAOH IPY PEIICHNN F€OMETPUYECKUX 3a1a4.

Brnagere MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHSTh CBOICTBA
ONKMCAHHOTO YEThIPEXYTOJIbHUKA MIPU PEIICHUN 3a/1a4.

IIpuMeHATh IOJy4YEHHBbIE 3HAaHHUS Ha NPAKTUKE — CTPOUTH MAaTeMaTHYECKUE
MOJENN I 3aJa4 PEaJIbHOW KU3HHM MU MPOBOJUTH COOTBETCTBYIOLIUE BBIYHCICHUS C
OpUMEHEHUEM ToJ0o0us W  TPUTOHOMETpUU  (MOJB3YysCh, TIA€ HEOOXOIUMO,
KQJIBKYJIITOPOM).

K xoniry oOydenus B 9 kiaacce 00ydJaronuiicss MOTYyYUT CIIEIYIONINE TPEIMETHBIC
pE3yNbTATHI:

3HaTh TPUTOHOMETPUUECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3MYHbIE AJIEMEHTBHI NPSIMOYTOJBHOIO TPEYTrOJbHUKA («PELIEHUE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). Haxonuts (C NOMOUIBIO KaJIbKYJATOpa) JUIMHBI W YIUVIB IS
HETa0JIMYHBIX 3HAUECHHH.



[Tonb30BaTbes GopMylaMu TNPUBEAEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM  JUI1 HAXO0XICHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB JUISI HAXOXKICHHS PAa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PELICHUN
r€OMETPUYECKUX 3a/1au.

Bnagers moHsTHsMH NpeoOpa3oBaHUsS MOJO0WS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6ubIx ¢uryp. Iloap3oBaThCs cBOMCTBaAMHU MOI00US MPOU3BONBHBIX (UTYDP, YMETh
BBIUUCTIATh AJMUHBI U HAXOAUTHh YIIIbI y Ton0OHBIX ¢(uryp. Ilpumenars cBoiicTBa
noo0usi B MPaKTUUECKHUX 3a7adax. YMETh MPUBOAUTH MPHUMEPHI MOJAOOHBIX (PUryp B
OKpY’KaroILeM MUDE.

ITonp30BaTbCAd TEOpEMaMM O IIPOU3BEICHUM OTPE3KOB XOpH, O IPOU3BEIACHUU
OTPE3KOB CEKYILIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThbCA BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUN M (PU3UUIECKHUI CMBICI,
OPUMEHATh HMX B PELICHUU T€OMETPUUYECKUX U (u3nmdeckux 3anad. [IpumeHsTH
CKAJIIPHOE NPOU3BEACHUE BEKTOPOB ISl HAXOXKACHHUS JUIMH U YIJIOB.

ITonp30BaTbCA METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Braners moHATHAMYU NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH, JUJINHBI
YT OKPY>KHOCTU M PaJUaHHON MeEpBI yIJla, YMETh BBIYMCIATH IUIOIIAAL KPyTra U €ro
gacteil. [[puMeHsITh NoJydeHHbIE YMEHMS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTpPbI) CUMMETpUU (GUTYp, NPUMEHSTh JABUKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

IIprMeHATh NOJy4eHHBIE 3HAHUS HAa IPAKTHKE — CTPOMTH MaTEMaTHYECKHE
MOJENU Ul 3a7a4 PEaJIbHOW JKU3HU U NPOBOAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OPUMEHEHUEM TMOAO0O0US U TPUTOHOMETpUYEeCKUX (YHKUUN (MOJIB3YsACh, T
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Konrtpoasnbie IIpakTnueckue (1up )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Ipocreitmme reomeTpudeckue GUTypsl U
1 I/I)I() cporictBa. M3me 5Hne reOMS; I/I}‘]{I()ECKI/IX 14 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415¢e2¢
BEJIMYUH
bu6mmoreka [IOK
2 T 22 1
PEYTONBHHIH https://m.edsoo.ru/7f415¢e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yIII0B 14 | bubanorexa HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415¢2¢
4 OxpykHOCTb U KpyrT. [ 'eomeTpuueckue 14 | bubnuoreka [IOK
[IOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubmuorexa [JOK
5 II 600 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Konrpoabnbie IIpakruyeckue (1udpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubmuorexa [JOK
1 q 12
CTPIPEXYTOMBHHIH ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IPONOPLMOHATIBHBIX OTPEe3Kax, NOJ00HbIE 15 1 bubnnorexa LHOK
poTIOpH P - 11OA https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKU
ITnomanes. HaxoxneHue miomanen
3 Tpe OJ?BHI/IKOB Y MHOT'O OJijHLIx ¢bur 14 1 bubmmorexa [OK
peyr " P https://m.edsoo.ru/7f417¢18
[Tnomann mogoOHBIX puryp
4 Teopema IIudaropa u Hauana 10 | bubnuoreka [LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. Bricanusie u
5 OIMCAHHBIE YETHIPEX YT OJIbHUKH. 13 | bubnuoreka [LIOK
Kacarenbnsle k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
. bubmuorexa [JOK
6 I1 6006 4 1
OBTOPCHHE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 6 0




9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kourpoabubie IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCHHYCOB U 16 | bubnuoreka [IOK
CHUHYCOB. Penienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2¢c
) [IpeobpazoBanue nogobus. Merpuueckue 10 | bubnuotexa [JOK
COOTHOIIECHUS B OKPY)XHOCTH https://m.edsoo.ru/7f41al2c
bu6munoreka LIOK
3 B 12 1
CITOpRI https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 9 1 bubmmorexa [TOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOIBHUKH. [[1HA
5 OIF YKHOCTH H IO yar b Kpyra 8 8 bubmorexa [JOK
Py B JIV pyra. https://m.edsoo.ru/7f41al2c¢
Brruncnenune miomanei
bu6munoreka LIOK
6 JIBIKCHHA T10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeH e, cUCTeMaTH3aIUs 7 ) bu6mmnoreka LIOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 6 0




MMPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOU ITPOI'PAMMBbBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06pa3OBaTean0ﬁ nporpamMmbl OCHOBHOTI'O 001ero 06pa30BaHI/Iﬂ

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

I'eomerpus

Pacno3naBate UW3yueHHBIE TEOMETpPHUYECKHE (UTYpBI, ONpPEeNsiTh UX
B3aMMHOE  DPACIOJIOKEHHE, H300pakaTh TeoMeTpudeckue  (QUrypsl,
BBITNOJIHATh YEPTEKHU MO YCIOBHIO 3a7aud. MI3MepsTh TuHEHbIE U YITIOBbIE
BENIMYMHBL. PemaTe 3aaud Ha BBIYMCIEHUE [JIMH OTPE3KOB U BEIMYMH

yTJIOB

Henatb TpyOyr0 OLIEHKY JHWHEWHBIX M YIJIOBBIX BEIUYUH TPEIMETOB B
peabHOI KH3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuarh pazMepsl

3TUX O0OBEKTOB MO MOPSAIKY BETUUNHBI
CtpouTh 4epTeXH K F€OMETPUUECKHUM 3a/1a4am

[Tonp30BaThCcsi TpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BaTh
NpU3HAKA U CBOWCTBA PaBHOOEIPEHHBIX TPEYrOJbHUKOB TMPU pEIICHUU

3aaad

HpOBOI[I/ITB JIOTHUYCCKUEC PACCYKIACHUA C MUCIIOJIb30BAHUEM I'COMCTPUICCKHX

TeopeM

[Tonp30BaTbCst NMpU3HAKAMU PABEHCTBA IPSAMOYTOJIBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MEJIHaHbI, IPOBEIEHHOW K THUIIOTEHY3€ HPSIMOYTOJIBHOIO

TPEYroJIbHUKA, B pPCIICHUH TCOMETPUICCKUX 3aJ1ayq

OnpenensaTb NapajUIeNbHOCTh MPSIMBIX C IOMOILBIO YIJIOB, KOTOpPBIE
oOpasyer ¢ HHMMH cekymas. OmnpenensiTs MNapauIeIbHOCTh HPSAMBIX C
IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJAHOMU MPSMOM 10 TOYEK APYrou

pAMOM

6.8

PemnraTs 3aJa4d Ha KJIeT4aTon 6yMare

6.9

HpOBOI[I/ITB BBIYUCICHUA WM HaXOJAHWTb YMCIIOBBIC H 6YKBCHHI>Ie 3HA4YCHUA
YIJIOB B TCOMCTPHUYCCKUX 3adad4ax C HUCIHOJb30BAHUCM CYMMBI YIJIOB

TPCYIroJIbHUKOB W MHOT'OYI'OJIbHUKOB, CBOMCTB YTJIOB, O6paSOBaHHHX pu




MEPECEUYCHUU  JIByX  IapajuleNibHbIX  MNpAMBIX  ceKymen.  Pemats

MPAKTUYCCKUC 3a/1a91 Ha HAXOKACHUC YI'JIOB

BJ'Ia,I[eTL MNOHATHUECM T'COMETPHYCCKOIO0O MECTAa TOYCK. YMeThb OnpCacCiIATh

6.10 OHCCEeKTpUCy yIila M CEpeAVHHBIM MEpPHEeHIUKYIIp K OTpPe3Ky Kak
reoMeTpHUYeCcKre MecTa TOUEeK
dopMynIupoBaTh ONpENENeHUsT OKPY)KHOCTH U Kpyra, XOpAbl U JAHaMeTpa
6.11 OKPY>KHOCTH, TOJB30BaThCS HMX CBOHCTBaMHU. YMETh NPUMEHSTH 3TH
CBOWCTBA IPH pEIIEHUH 3a]1a4
Brnaners moHsATHEM ONHMCAaHHOM OKOJO TPEYrojbHHMKAa OKPYKHOCTH, YMETh
612 HaxoauTh e€ 1eHTp. [lonp30BaThCs GakTaMu 0 TOM, 4YTO OMCCEKTPUCHI YTIIOB
' TPEyrojibHUKA MEePeceKaroTcsl B OJHOW TOYKE, U O TOM, YTO CEpEeIMHHBIE
NEePIEHINKYIISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAI0TCsl B OJJHON TOUKe
Bitamers noHsATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIb30BaThCS TEOPEMOU O
6.13 NEPIEeHIUKYJIIPHOCTH KacaTeIbHOM M pajguyca, HNPOBEAEHHOIO K TOYKE
KacaHMs
6.14 [Tonp3oBaTbes MPOCTEHIIMMU T€OMETPHUUECKUMH HEPABEHCTBAMH, TIOHUMATh
' UX MPAKTUYECKUN CMBICII
615 [TpoBOIUTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHHS C TTOMOIIBIO IUPKYIIS U
. JIUHENKHU
8 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yIbTAThl 0CBOEHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
61 Pacnio3HaBaTe OCHOBHBIE BHUIBI UYETHIPEXYTOJIBHUKOB, WX 3JEMEHTHI,
' HOJIb30BATHCS X CBOMCTBAMM IIPU PELIEHUH T€OMETPUUECKUX 3a7a4
62 [TpuMeHATH CBOMCTBAa TOUKHM NEpeceYeHUs] MeIUaH TPEyrojbHUKa (LEeHTpa
' Macc) B PEIICHUH 3a1a4
Brnaners noHaTHEM cpeqHEH JNMHUU TPEYTroJbHUKA U TPaleluy, IPUMEHATh
63 UX CBOHCTBa TpPH pEUICHHH TeOMETpUYecKux 3amad. lloip3oBarbes

Teopemoit daneca U TeOpEeMOii 0 MPOMOPIHUOHATBHBIX OTPE3KaX, IPUMEHATh

HX IJI1 pCHICHUA MPAKTUYCCKUX 3a/1a4q




6.4

[lpumensiTh  mpU3HAKKM  MOAOOMS  TPEYrOJBHUKOB B PEIICHHU

TCOMCTPHUUCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoil I[ludaropa ans pemieHus TEOMETPUYECKHX U
npakTuyeckux 3ajnad. CTpOUTh MaTeMaTUYECKYI0 MOJIENb B MPAKTHUYECKUX
3a/1la4ax, CaMOCTOSITENIbHO JeNlaTh YepTEX W HaXOJUTh COOTBETCTBYIOIIWE

JJITMHBI

Bnageres noHATHAMU CHHYCa, KOCHHYCa W TaHI'CHCAa OCTpOro yrijia
MMpAMOYT'OJIBHOTO TpPCYroJbHUKA. ITonw30BaTbCA STHMH TMOHATHSIMH JJIA

PEIICHHUA MTPAKTUYCCKUX 3aaa4

Boruncnsate (pa3auyHbIME crioco0aMu) IJIOLIAAb TPEYTOIbHUKA U IIOLIaIN
MHOTOYTOJIBHBIX (Puryp (MONb3ysach, TE€ HEOOXOIUMO, KaJIbKYISTOPOM).

[IpuMeHATH MOJyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax
Bianers NMOHATHAMM BIMCAHHOTO M LEHTPAJIBHOIO YIUIA, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriaXx MeXIy XopJaMmH (CEeKyLUIMMH) U yIiie

MCKIY KacaTeJIbHOM U XOpI[OI71 IIpHu pCIICHUH I'COMETPUICCKHX 3a/la4

6.9

6.10

9 KJIACC

BJ'Ia,I[eTL IIOHATUCM OIIMCAHHOI'O tleTI:'IpéXyl"OJ'H:.HI/IKa, IMPUMCHATDb CBOMCTBaA

OIIMCAHHOI'O LIGTI)IpéX}’FOJ’H:HI/IKa Ipu pCUICHUU 3aJ1a4

HpI/IMeHSITB IMOJIYUYCHHBIC 3HAHUA Ha MPAKTUKEC — CTPOUTH MATCMATHYCCKUC
MOJCIN AJId 3aaad peaHLHOﬁ JKU3HU W TIPOBOAUTL COOTBCTCTBYIOIIUC
BBIYUCJICHUSA C NPUMCHCHHUEM HOI[O6I/I$I U TPUTOHOMCTPHUU (HOJIBSYSICB, rac

HE0O0XOMMO, KATBKYJIATOPOM)

Kon
NMpoBepPsIEMOro
pe3yJibTara

6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

I'eomeTpus

6.1

6.2

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C HX
MOMOILBIO  pa3JIMYHbIE  AJIEMEHThl  NPSIMOYTOJBHOIO  TPEYroJbHUKA
(«pelieHUEe MPSIMOYTOJNBHBIX TPEYTOJBHUKOBY). Haxoauts (c momoribio

KaHBKyHHTOpa) JJIMHBI 1 YTJIbL JJIA HEeTaOJIMYHBIX 3HAUYEHUH

ITonw3oBaThCA (bOpMy.]'IaMI/I MNPUBCACHNUA U OCHOBHBIM TPUTOHOMCTPHUUCCKUM

TOXACCTBOM 1A HaXO0XJICHUA COOTHOIIICHUM MCKOY




6.3

6.4

TPUTOHOMETPUICCKHUMHU BCIIMUUMHAMHA

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIsl HAXO0XKACHUS Pa3IMUHbIX
3JIEMEHTOB TPEYTOJIbHUKA («PEIIeHnEe TPEYTrOIbHUKOBY), IPUMEHATh UX TPU

PEIICHUU IT'COMCTPUYCCKUX 3a/1av

Bnaners moHATHMSAMH  IpeoOpa3oBaHHsS — MOAO0OHSA, COOTBETCTBEHHBIX
3JIeMEHTOB  1MoA00HBIX ¢uryp. Ilonmp3oBaTbecs CBOMCTBaMHM — 1MOA00OUsA
NPOM3BOJILHBIX (HUTYp, YMETh BBIYHCIATH JJIMHBI M HAXOIUTh YIJIBl Y
noo0HBIX Guryp. [IpuMeHaTs cBoiicTBa MoI00MS B MPAKTUYECKHUX 3a7adax.

YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE

6.5

[Monp3oBaThcsi  TeOpeMaMH O  TPOM3BEICHUU  OTPE3KOB  XOpA, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOHU

6.6

6.7

6.8

[Tonmp30BaThCcs BEKTOpaMH, MOHUMATh MX T'€OMETPHUECKUN U (U3NYECKHI
CMBICJI, IPUMEHATh UX B PEIIEHUH I'€OMETPHUECKUX U (PU3NYECKHUX 3ajad.
[TpuMeHATh CKaNIpHOE NMPOU3BEIECHUE BEKTOPOB IS HAXOXKICHUS IUIMH U

yTJIOB

ITonw30BaThCA MCTOAOM KOOPpAMHAT Ha IINIOCKOCTHU, IIPUMCHATH €TI0 B

PEIICHUN IT'COMCTPUUCCKUX U MMPAKTUUCCKUX 3a1aq

Bnaners NOHATHAMM IMPAaBUJIBHOTO MHOTIOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JTYyTH OKPYKHOCTHM W PaJAMaHHOM Mepbl YIJIa, YMETb BBIYMCIATH
IO Kpyra M ero vacred. lIpumeHsATh IOJydeHHBIE YyMEHHUS B

MPAKTUYCCKUX 3aavdax

6.9

6.10

HaxomuTh ocu wiM LEHTPbl CUMMETpUU (GUTYp, TPUMEHSTH ABHKEHUS

IJIOCKOCTH B IIPOCTEHIINX CIIydasx

[TpyuMeHATh MOTy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMAaTHYECKHE
MOJAEIN JUIsl 3a7a4 pealbHOM JKU3HU M INPOBOAUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS] C TIPUMEHEHHUEM TOJ00MS M TPUTOHOMETPHUYECKUX (PYHKIUI

(MOMB3ysCh, A€ HEOOXOIUMO, KATbKYISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHUSA
6 I'eomeTpus
Havanbuble nonstus reomerpun. Touka, npsmasi, OTpe30K, JIyd. YToa. Bunasl yrios.
6.1 BeprukanbHbele U cMexHbIe yribl. buccekrpuca yria. JlomaHas, MHOIOYrOJIbHUK.
[TapanienbHOCTh M NEPIEHAUKYISIPHOCT MPSIMBIX
62 Cummetpuunblie ¢urypbl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpHH. I[Ipumepbl
' CUMMETPHUH B OKPYKAIOIIEM MUDE
63 OcCHOBHBIE MOCTPOEHUS C MOMOLIBI0 IUPKYJIS U JauHeiku. TpeyroapHuk. Beicora,
' MeaunaHa, OMCcCeKTpuca, MX CBOMCTBa
6.4 PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUIN TPEYroJbHUKN. HepaBeHCTBO TpeyroibHUKA
65 CpolicTBa M TpHU3HAKU paBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3HaKM paBeHCTBa
' TPEYTrOJIbHUKOB
6.6 CBoiicTBa M MNpPU3HAKH MApaLIeNbHBIX NpsAMbIX. CymMMa yIrjoB TpeyrojbHHUKA.
' BHeurnue yriel TpeyrojabHUKa
IIpssMOyTONBHBIM TPEYTOJIbHUK. CaoiicTBO MEIHAHBI PSAMOYTOJIBHOTO
6.7 TPEyroJIbHUKA, MPOBEAEHHON K runoTtenyse. [lpu3Haku paBeHCTBa MPSAMOYTOIbHBIX
TPEYroJIbHUKOB. [IpIMOYTOBbHBIN TPEYroabHUK € YIiioM B 30°
HepaBeHcTBa B reoMeTpuM: HEpPABEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOMW, TeopemMa O OOJbIIeM Yyrie W OoJbIIed CTOPOHE TPEyroJbHUKA.
[lepneHiuKynsip ¥ HaKJIOHHAas
6.9 I'eomerpuueckoe MmecTo Touek. bruccekTpuca yria U CepeIMHHBIA NEPIEHANKYIIAP K
' OTPE3KY KaK Fr€OMETPUYECKHNE MECTa TOUEK
6.10 OKpyXHOCTh W KpYT, XOpAa U JMaMeTp, UX CBOWCTBa. B3amMmMHOe pacmoyioxeHue
. OKPY’KHOCTH U nipsimoii. KacaTenbHas u cexyias K OKpy>KHOCTH
611 OkpyXHOCTb, BIHMCaHHasg B yrojia. BnucanHas © ONHUCAaHHAs OKPYXHOCTH
' TpEYrojbHUKa
8 KUIACC
Kon ‘ ITpoBepsiemMblii 3JIeMEHT COIepPKAHUA

6 ‘ I'eomeTpus




6.1 UYersipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsMoyTronIbHUK, pOMO, KBaJpaT, X MPU3HAKH U CBOWCTBA
63 Tpaneuus, paBHOOOKas Tpamenus, e€ CBOWCTBA W mNpu3Haku. [IpsMoyroipHas
' Tpanenus
64 Meton yaBoenus menuansl. LlentpanbHas cummerpus. Teopema Darneca u Teopema
' O MPONOPLMOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Togobue  TpeyronmpbHUKOB, KodpdunueHt momobus. IlpusHakm  momoOus
' TpeyroibHUKOB. [IpMeHeHre mojo0us Py peleHNH MPAKTUIECKHUX 3a/1a9
6.7 @opMyITbl U151 TUIOIAAN TPEYTOJIbHUKA, apajlieorpaMMa, poMOa 1 Tparneuu
6.3 CaoiicTBa muomanaei reomerpudeckux ¢uryp. OTHOIICHHE TUTOMIAEH MOTOOHBIX
' uryp
6.9 Brruucnenue mioniaaei TpeyroibHUKOB U MHOTOYTOJILHUKOB Ha KJIETYaTON Oymare
6.10 Teopema I1udaropa. [Ipumenenue Teopemsl [Iudaropa npu pemeHnn TpakKTHUECKUX
. 3aja4
CuHyc, KOCUHYC, TAHT€HC OCTPOTO yria MpsIMOYTOJIBHOIO TpeyroibHuKa. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTprdeckne QyHKIH yriioB B 30°, 45°
u 60°
612 Bnucannble U IeHTpaibHBIE YIJBI, YrOJl MEXIY KacaTeabHOM M XOpAOH. YTIb
' MEXy XOpJIaMU U CEKYLIUMHU
6.13 BrnivcanHble ¥ ONMCAHHBIE YETHIPEXYTOIBHUKU
6.14 B3aumHoe pacnosnoxkeHue AByx okpyxHocTedl. Kacanue oxpyxsocteil. OOuiue
' KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune tpeyronpHukoB. Teopema KOCMHYCOB M Teopema CHUHYCOB. Pemenue
' MPAKTUYECKHX 3aJ1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue moaobus. [Togodne cOOTBETCTBEHHBIX 3JIEMEHTOB




Teopema 0 MPOU3BENEHUM OTPE3KOB XOpA, TEOPEMBI O IMPOU3BEACHHUU OTPE3KOB

04 CEeKYIIIUX, TeOpeMa 0 KBaJpaTe KacaTelbHOI
Bektop, nnuHa (MOAYJb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOIMOIOKHO
65 HaIpaBJE€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepanuu HaJ BeKTopaMmu. PasnmojkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel BekTtopa. CkansipHOE€ MPOU3BEICEHUE BEKTOPOB, MPUMEHEHHE IS
' HAXO0XJICHUS JUIUH U YTJIOB
JlexkapToBbl KOOpJAMHATHI Ha IUIOCKOCTU. YPaBHEHHUS MPSAMOM M OKPYKHOCTH B
6.7 KOOpAMHATAX, MEPECECUCHUE OKPYKHOCTEH U MpsSIMbIX. MeToa KOOpAHHAT U €ro
MpUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHoctu. ['pagycHas u paguaHHas Mepa yria, BBIYUCICHHE JUTUH JyT
' OKPYKHOCTEH
6.10 [1nomane kpyra, ceKTopa, CErMeHTa
611 JIBuKeHHsI TUIOCKOCTH UM BHYTPEHHHE CHMMETpuu ¢Guryp (dIeMeHTapHbIe

npexacrasienus). [lapamiensusiit nepenoc. [loBopot




HPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kona
npoBepsieMor
0 TpeOOBaHUA

HpOBepﬂeMble Tp660BaHI/Iﬂ K IIPEAMETHBIM pe3yjabTaTaM 0CBOCHUSA

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30oBaHus
Ha ocHOBe PI'OC

YMeHue oneprupoBaTh MOHATUSIMH: MHOXKECTBO, IOJIMHOXKECTBO, ONEPALlUH HaJl
MHO>KECTBAMH; yMEHHE OIEePUPOBATh TOHATUSAMU: Tpad, CBSA3HBIN Trpad,
JIEpEBO, LUKJI, IMPUMEHATh UX IpPU PELICHUM 3a/1a4; YMEHHME HCIIOJIb30BaTh
rpaduueckoe mpeCTaBICHUe MHOKECTB ISl OMTMCAHUS PEATTbHBIX MTPOIIECCOB H

SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMenune OIICPUPOBATL MOHATHAMH: OIPCACIICHUC, aKCHOMa, TCOopEema,
A0Ka3aTCjIbCTBO, YMCHHEC paCliO3HABATh MCTHHHBIC W JIOXKHBIC BBICKA3bIBAHMA,
MMPUBOAUTDL IIPUMEPLI U KOHTPIIPUMEPLI, CTPOUTL BbBICKA3bIBAHUA W OTPHULAHHA

BBICKA3bIBaHUU

YMeHne onepupoBaTh MOHATHSAMU: HaTYpaJIbHOE YHCIIO, IPOCTOE U COCTaBHOE
YUCJO, ACTMMOCTh HATypalbHBIX YMCEN, MPU3HAKUA JACIUMOCTH, IIEJI0€ YUCIIO,
MOJYJIb YHCJIa, OOBIKHOBEHHAs! APOOb M JECATHYHAS Ip0Ob, CTAHIAPTHBIA BU]I
YHClla, PalUOHAIBLHOE YHUCIIO, HPPANHOHAIBHOE YHCIO, apu(MEeTHIeCKUit
KBaJIPaTHBIH KOPEHb; YMEHHUE BBITIOIHATh JACHCTBUS C YHCIaMH, CPAaBHUBATh U
YIOpSAIOYMBATh YMCIA, MPEJCTABIATh YHCIA HAa KOOPJAUHATHOW TMPSIMOM,
OKPYIJIATh YHWCIA; YMEHHE JeNaTh TPUKUIKY | OIEHKY pe3yJjbTara

BBIYUCIICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LEIbIM IOKa3aTeleM,
apumMeTHuecKuil KBaJpaTHBIH KOPEHb, MHOTOWIEH, anreOpanyeckas IpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTEMEeHU OOJNbIIe €IHHUIIBI
YMEHHE BBITIOTHATH pacuy€Thl Mo Gopmyiam, Mpeodpa3oBaHus LEIbIX, JPOOHO-
pallMOHATBHBIX BBIPAXKEHUH W  BBIPAKEHUH C KOPHSAMHU, pPa3JIOKECHHE
MHOTOYJIeHa Ha MHOXUTENIHM, B TOM UYHCJIE€ C HCIHOJIb30BaHUEM (opmyin

PA3HOCTH KBAJAPATOB U KBaApaTa CYMMbBI U Pa3HOCTHU

YMeHHe onepupoBaTh MOHATUSAMU: YHCIOBOE PAaBEHCTBO, YPaBHEHUE C OAHOU
IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOMN; yMEHHE
pemiatb JMHEWHbIE W KBaJpaTHbIE ypaBHEHHUdA, JApOOHO-pallMOHaJIbHbIC

yYpaBHEHUS C OJHON TEPEeMEHHOH, CHUCTEMBbl JABYX JMHEHHBIX YpaBHEHUH,




JMHEWHBIC HEPABEHCTBA M UX CHCTEMBI, KBaIpaTHBIE U JIPOOHO-pAI[OHAIEHBIC
HEpaBEHCTBAa C OJHOW INEepeMEHHOW, B TOM 4YHCJe MpH PEHICeHUH 3a7ad u3
JpYTHUX HOpEeIMETOB M MPaKTUYECKMX 3aJady; YMEHHE HCIIO0JIb30BaTh
KOOP/IMHATHYIO TNPSAMYI0 M KOOPAMHATHYIO IUIOCKOCTb JUISI HM300pa)kKeHus

pELICHUI ypaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUSAMHU: (QYHKUUS, Tpaduk QyHKIUH, HYIH
(GYHKIMM, TPOMEKYTKHM 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH BO3pAaCTaHUS,
yObIBaHUs, HauWOOJbIIee W HaWMEHbIIEE 3HAYCHUS (QYHKUUHU; YMEHHE
OIIEpUPOBAThH TMOHIATUSAMH: TpsAMasi MPOIOPIHOHATIBHOCTD, JTUHEHHAS QYHKIIHA,
KBagpaTH4Has  (YHKOHS, OOpaTHAas TPOMOPIUOHAIBHOCTh, Mapadona,
runepOoIa; yMEeHHE CTPOUTH IpadKH (YHKIMHA, UCTIONB30BaTh TpapUKU IS
OIIpEJIeTICHNs] CBOWCTB IPOLIECCOB M 3aBUCHMOCTEH, JUIS pelleHHs 3a1ad U3
JIPYruX Y4eOHBIX TPEIMETOB W peaJbHOH JKU3HHM; yMEHHE BBIPAXKATh

dbopMysIaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHITHIMHE: TOCIEIOBATEIILHOCTD, apupMETHIEeCKas U
reoMeTpHuyecKas MIPOTPECCUU; yMEHHE UCIOJIb30BATh CBOICTBa
MOCIIEI0BATEIBbHOCTEH, (OPMYSIBI CYMMBI M OOIIEr0 wWieHa TPH PEIICHUH

3a/la4, B TOM YUCJIC 3a1a4 U3 IPYIUuXx y‘IG6HBIX npeaAMETOB U peanLHoﬁ KHN3HU
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YMeHue pemiathe 3a1a4M pa3HbIX THIOB (B TOM YHCIIE€ Ha MPOLEHTHI, TOIU U
YacTH, JBWXKEHHE, PadoOTy, IEHy TOBAPOB M CTOMMOCTb IOKYIOK M YCIYT,
HAJIOTH, 33/1a4M U3 00JIACTH YNPaBJICHUS JIUYHBIMU U CEMEHHBIMU (PMHAaHCAMH);
YMEHHUE COCTAaBIATH BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI IIO
YCIOBHIO  3aJa4yd, MCCIEI0BAaTh IIOJy4EHHOE pEIIEHHE U  OLEHUBATH

IPaBONI0I00HOCTD TOJTYYEHHBIX PE3yJIbTaTOB

YMeHue omnepupoBaTh MOHATHAMHU: (UTypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHas, Yrojl, MHOTOYIOJbHHK, TpPEYroJbHHUK, pPABHOOCIAPEHHBIH U
PAaBHOCTOPOHHHMH TPEYTOJBHHUKH, MPSMOYTONBHBIH TPEYTOJbHHUK, MeEINaHa,
OMccekTpruca W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJNBHUK, MapajuIeIorpamMM,
poMO, TPSIMOYTOJNBHUK, KBaaparT, Tpalenus; OKPYKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C TMPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHE PEIIaTh 3a/1a4i, B TOM
YHCIIe U3 TOBCEIHEBHOM JKU3HH, HA HAXOXKICHUE TEOMETPUYECKUX BEIHYHH C
PUMEHEHHEM M3yYeHHBIX CBOWCTB GUTYp U (HaKkTOB

YMeHue  onepupoBaTh  TOHSATHSMH:  PaBEHCTBO  (UTYp,  PaBEHCTBO

TPCYIrOJIBHHUKOB, IMApPaJUICJIBHOCTE MU MNCPICHAUKYIIAPHOCTL IIPAMBIX, YI'OJ

MEXy TPSMBIMHU, MEPIECHINKYISpP, HAKIOHHAS, MPOEKIus, mopodue ¢uryp,
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0I00HBIE TPEYTOJILHUKH, CHMMETPHSI OTHOCUTEIPHO TOUKH U TIPSIMO; YMCHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U MoJ00ue Quryp, mapamienbHOCTh U

NEPHEHAUKYIISIPHOCTD IIPSIMBIX B OKPYKAIOLIEM MUPE

YMeHue onepupoBaTh NOHITUSIMMU: JUIMHA, PACCTOSIHUE, YroJl (BeJIWYMHA YIJa,
CHUHYC M KOCHHYC YTJIa TPEyroJibHUKA), IJIONIab; YMEHHE OLIEHUBATH Pa3Mephbl
IPEMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE MPUMEHSTH (OPMYIIBI
nepuMeTpa M IUIONIaJAM MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH M ILIOIIAIN
Kpyra, o0beMa MpSAMOYrOJbHOTO MapajljielieNuIea; YMEHHE MHPUMEHSThH
MPU3HAKU PABEHCTBA TPEYrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuroHomMerpuyeckre COOTHOIICHUS JJISl BBIYHUCICHUS

JUTUH, PACCTOSIHUM, TUTOIAIeH

12

YMenue n3o0paxkats MmI0CKue PUTypsl U UX KOMOWHAIIUYU, TPOCTPAHCTBEHHBIE
GUrypel oT pykd, C MOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX

CpCaACTB 110 TCKCTOBOMY MJIM CHMBOJIbLHOMY OIIMCAHUIO

13

YMmenune OIICPHUPOBATL IIOHATHAMU: IIPAMOYrOJibHasA CHCTEMAa KOOPAHHAT,
KOOpAWHATbl TOYKH, BCKTOp, CyMMa BCKTOPOB, IMPOU3IBCIACHHUEC BCKTOpa Ha
YUCJIO, CKAJAPHOC MPOU3BCACHNEC BCKTOPOB; YMCHHUC HCIIOJIb30BATh BCKTOPLI U
KOOpAWHAThI MJIA NPCACTABICHUA OAHHBIX W PCIICHHA 3aJa4, B TOM YHCJIC U3

JIPYTUX y4EOHBIX MPEAMETOB U peanbHON KU3HU

14

15

YMeHue onepupoBaTh MOHATHUSMH: CTOJIOMKOBBIE W KpPYrOBBIE JTHATPAMMBL,
TaOIMIbI, CpeAHee apu(MeTndyeckoe, MeauaHa, HauOosblliee M HauMEHbIIee
3HauUEHUs, pa3Max YMCIOBOrO HabOpa; yMEHHE M3BJIEKaTh, MHTEPIPETUPOBATD
U 1peoOpa3oBbIBaTh HHGOpPMALMIO, TMPEACTaBIEHHYIO B Tabiuuax M Ha
JyarpaMmax, OTPaKarollyr0 CBOMCTBA U XapAKTEPUCTUKH PEaIbHBIX MIPOLIECCOB
U SIBJICHWH; YMEHHE DPACIIO3HABATH W3MEHUYMUBBIE BEIMYMHBI B OKPYXalOLIEM
Mupe

YMeHue omnepupoBaTh  HNOHATUSIMM:  CIy4allHBIM  ONBIT  (CIy4aiHbII
9KCHEPUMEHT), 3JIEMEHTapHOE COOBITHE (3JIEMEHTapHBIH HCXO0J) CIy4ailHOTro
OTbITa, CIIy9allHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOIUTh
BEPOSTHOCTH CIy4YalHBIX COOBITMM B ONBITAX C PaBHOBO3MOKHBIMU
DJIIEMEHTAapHBIMU  COOBITMSIMM;  yYMEHHUE  pellaTh  3aJadyd  METOJOM
OpPraHM30BaHHOIO Mepedopa M C UCIOJb30BAaHUEM IPaBUIIa YMHOXEHHUS;
YMEHME OLIEHHWBATh BEPOSITHOCTU PEAIbHBIX COOBITUN W SIBJICHWUH, MOHUMATh
pOJIb MPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHI B OKpYXKaroIleM

MHUPCE U B )KU3HU; 3BHAKOMCTBO C IMTOHATHUEM HE3aBUCUMBIX CO6I>ITI/II>1§ 3HaKOMCTBO
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C 3aKOHOM OOJIBIIINX YUCEII U €TO POJIBIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOISMIMN W3YYEHHBIH METOJ ISl PElIeHHs 3a/adH,
IPUBOJUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HHU,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, OIMCHIBATH
OTJIENbHBIE BBIJAIOLIMECS PE3YJIbTaThl, IOIYYEHHBIE B XOJE Ppa3BUTHSA
MaTE€MaTHUKHU KaK HayKH, IPUBOJUTH IPUMEPBl MATEMATUYECKUX OTKPBITUN U UX

AdBTOPOB B OTEUYECTBEHHOM 1 BceMHpHOﬁ HUCTOpUHU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucna v BEIUMCIICHUS

1.1 Harypanbnsle u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1 OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE TIEPUOTUUECKUE
' npodu

1.3 Parmonanbueie uncia. ApupMeTHuecKue onepanyy ¢ palioHAIbHBIMA YACIaMU

14 JleiicTButenbHble uuciaa. ApudMeTHdyeckue ormepanuud ¢ JIeHCTBUTEIbHBIMU
' qrclIaMu

s [TpuOnuxE€HHbIE BBHIYKMCICHUS, MpaBUia OKPYIVIEHHSA, NPUKHAKA U OLIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 AnreGpanueckre BbIpaXeHUs

2.1 bykBeHHbIE BbIpa)XKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp c¢ mnensiM mnokazateneM. CTemeHb C pPAalMOHANBHBIM ITOKa3aTeeM.
' CBoiicTBa CTENIEHU

2.3 MHorounexsl

24 AnrebGpanueckas qpo0b

) s ApudMeTnieckuii KOpeHb HaTypalbHOU creneHu. JlelicTBus ¢ apudMeTHIecKuMu
' KOPHSIMHU HAaTypaJbHOU CTENIEHU
3 VYpaBHEHUs 1 HEpABEHCTBA

. Lensle u apoOHO-panMoOHaNbHBIE ypaBHEHHA. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHUU

35 Ilensle u napoOHO-palioHanbHBIE HepaBeHCTBA. (CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

33 Pemenue TekcToBBIX 3a1a4
4 YucnoBsle OCIE10BATEIBHOCTH

4.1 ITocnegoBaTensHOCTH, CIIOCOORI 3aJaHUs HOCIEA0BATENLHOCTEH

4.2 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB




OyHKINUH

@ynkius, crnocoOs! 3ananus GpyHkuuu. ['paduk pynkmun. O6nacTs onpeaeneHus

U MHOXecTBO 3HaueHMH  ¢ynkuuu. Hymn  dynxoun.  IIpomexyTtku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXyTKHM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbI |
MUHUMYMBl QyHKIuMU. Hambonblnee W HauMeHbllee 3HaYeHHWE (QYHKIUH Ha
IIPOMEXKYTKE

6 Koopaunatel Ha npsiMO#t ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH

7 I'eomeTpus

7.1 I'eomeTpuueckue Gurypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyroiasHuKu

7.4 OKpy>XHOCTb U KPYyT'

7.5 N3mepenne reoMeTpudecKux BEIMYUH

7.6 BekTopsl Ha nIocKOCTH

8 BeposTHOCTB U cTaTHUCTHKA

8.1 OnwucarenpHasi CTAaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHosxecTBa

8.5 I'padmr
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