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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX pAa3/elOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeUNTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[€eHHOCTh M3y4YeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
o01ero 0opa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUICS YIUTCS IPOBOIUTH
JTIOKa3aTeJIbHbIE PACCYKECHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIEC YTBEPIKICHUS.

Btopoil 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENEIUTh FEOMETPUUECKYIO0 (UIYpy, ONHUCATh CIOBAaMH JaHHBIA UYEpTEXK WU
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabeniss win TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHun 3agad MPaKTHYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYHCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOJYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
peIMEeTaMu, MOTUBUPOBATh MUCIOJIb30BaTh OMPEACIICHNUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke u
TEXHUKE. OTH CBSI3W Hambojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl u UX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtopsl», «JIBrxkenus miockoctn», «IIpeodpasoBaHus Ho100Ms».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenwo), B 8 kiacce — 68 yacoB (2 vaca B Henelno), B 9
KJiacce — 68 4acoB (2 yaca B HEJIEITI0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble noHATHA TeoMeTpuu. Touka, npsiMasi, OTpPE30K, Jyd. Yroi. Buusl
yrioB. BeprukanbHble M cMexHbIE yIubl. buccekrpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaiinenpsHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHUS C NOMOUIBIO LMPKYJISA MU JIMHEUKU. TpPEeyroJIbHUK.
Bricota, Menuana, OucceKkTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKH NApaJUIEIBbHBIX MPSAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BrentHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHbIN  TpeyroibHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. Ilpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONIBHBIN TPEYrOJIBHUK C yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyroJIbHUKA.
[lepnenaAuKyIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MEPIEHINKYJIAP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexyiias K OKPY»KHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHass OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTBa. YacTHble
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema dPaneca u
TEOpEMa O IPOIOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHAM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyronbHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne mogoous Mpu pelieHnH MPaKTHIECKUX 3a/ad.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. P@opmynbl A IUIOLIAAM
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenne nmiuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnicanHble M LEHTpaJbHBIE YIVIBI, YTOJI MEXIY KacaTeJbHOW U XOPIOW.
Yrapl  Mexay  XopaaMd M CeKyllMMHU. BrimcaHHble U ONMCAHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokKeHne AByX OKpykHocTel. Kacanue

OKpykHOCTel. OOI1I1e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3alad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noo6us. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPZA, TEOPEMBI O MPOU3BEACHUH
OTPE3KOB CEKYILIMX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, amuHa  (MOAayslb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAMpaBJCHHbIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HAJA BEKTOpaMu. PaznokeHue BeKTOpa Mo JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTopa. CKalIspHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbI KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHNE OKPYKHOCTEH M NpsIMbIX. MeTo1 KOOpJMHAT U €ro
IpUMEHEHUE.

IIpaBrwibHBIE MHOTOYTrOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE [UIMH Iyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (aremMeHTapHbIe
IIPE/ICTABIICHUS ). [TapasutenbHbI IIEPEHOC. IToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHyeckoe BOCIMTAHUE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [EHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKECHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00S3aHHOCTEH IrpaklaHWHA U peasu3allii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUU HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha AaKTUBHOE YyYacTH€ B PEHICHUUM MPaKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM ISl YCTENMIHON MpodeccruoHaIbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMEe B JEATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl 4elloBeueCcKoin
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHE KYJbTYPbl 310POBbSl H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQICKCHH, NPU3HAHHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIe cpenbl, IUIaHUPOBAHUS TIOCTYIIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC y4eOHbIe 1eiCTBUA

ba3oBble 1ornueckue aAefcTBU:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMH, (POPMYyIHpPOBATH
OTIpEJICICHHUs] ~ TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKJICHHUS:
yTBEpIUTEIIbHbIE W OTpPHUIATENbHbIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUIX,
npejiaraTe KpUTEPUU J1JIs BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCOO pemlieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BApMAaHTOB pElICHUs, BBHIOUpATh Haubosiee MOAXOAAIUMH C Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaupoBaTh BONPOCH], (UKCUPYIOIIME NPOTUBOpPEYHE, MpoOIemMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh KMCKOMOE€ U JIaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIETOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Ty COOOMH;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIIBHTATH
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHAIU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOWpaTh GOpMy TpeACTaBiIeHUS HWHPOPMANMA U UIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JMarpaMmamu, HWHOM Trpapukod H uX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXICHHUS B COOTBCTCTBUHU C YCIOBUAMU
H nejisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY pPELICHMS
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3YJIbTaT;

B X0Ji€ 00CYKJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMyue M CXOJCTBO IO3ULUH, B
KOPPEKTHOI Gopme GpopMyaupoBaTh pa3HOIJIACUsl, CBOU BO3PAKEHHUS;
IOPEACTAaBIATh  PE3YJNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEN ayAuTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a]1ay;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAaHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>XIaTh MPOILECC U pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh paOOThI
U KOOPIMHHMpPOBAaThH CBOU JIEUCTBHS C JAPYIMMH WICHAMH KOMAaHJbI,
OLIEHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

MPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHXKCHUS WM HEJOCTHXKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHmy oOydenuss B 7 kJjacce OOyYaloOmMICSA TOJYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Pacmo3naBaTh W3y4deHHBIE TEOMETPUYECKHE (DHUTYpBI, ONpPENeNiaTh WX
B3aMMHOE PAacCIlOJIOKCHHE, HM300pakaTh TreoMeTpuueckue (UTypbl, BBITTOIHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIC BEIIMYUHBL.
PemaTe 3a1aun Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYWH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd TNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbBHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a]1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJBb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJIBHUKOB,
CBOWCTBOM  MEJWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUNA T€OMETPUUYECKHUX 3a/1a4.

OnpenensaTh napauieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1auun Ha KileTyaTon Oymare.

[IpoBOANTH BBIYHMCICHUS M HAXOJWUTh YHUCJIOBbIE MU OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJadyaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECEYEHNN JIBYX MApAJUICIbHBIX MPAMBIX CeKyuled. Pemare mnpakThueckue
3a71a4d Ha HAXOKJAEHUE YIJIOB.

Brnagers TNOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPHCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MECTa TOYEK.

DOopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JUAMETpa
OKPYKHOCTH, TI0JIb30BaThCA UX CBOWCTBAMU. ¥ METh IPUMEHSTH 3TU CBOMCTBA IIPU
pEIICHUN 3a/a4.

Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. llonb3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TIEPECEKAOTCA B OJHOM TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OHOM TOUKE.

Brnaaere noHsATHEM KacaTelNbHOU K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOUYKE KaCaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX TIPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPH PELIEHUH T€OMETPUUECKUX 3a4au.

[IpuMeHSTh CBOMCTBA TOYKHM IEPECEUCHHS MEUaH TPEYrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

BiageTs noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA U TPAIllClUH, IPUMEHATH
UX CBOWCTBA IIpUM PELICHUHM T'€OMETPUYECKUX 3anad. Ilosb3oBaTeCs Teopemon
dasieca ¥ TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKHUX
3aj1ay.

[Tone3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTUYeckux 3aaad. CTpPOUTh MaTEMaTHYECKYI0 MOJIETb B MPAKTUYECKHUX
3a/layax, CaMOCTOSITENIBHO J€NIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

BrmageTts DOHATHMSAMM CcHUHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  (GUryp (Mmoab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHSATh MOyYeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaX MEeXIy XOpJaMHu (CEeKYIIMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU NPH PEIICHUH T€OMETPUUYECKUX 3a1a4.

BraneTe moHsATHEM ONMCAHHOIO YETHIPEXYTIOJbHUKA, IPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS
C NpPUMEHEHUEM TMOA00US W TPUTOHOMETPUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce oOydYaronIuiics MONYYHUT CICTYIOIINE
MpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YIJIBI JIJ1s1 HETAOIMYHBIX 3HAYEHUH.

[Tonp30BaTbes (popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JIJIl HAXOXJICHUSA COOTHOIICHUH MEXKAY TPUTOHOMETPHUECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOKJICHUS Pa3IM4HbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), NPUMEHATh WX IpHU
peIlIeHNU TeOMETPUIECKUX 3a]1a4.

Bnagerp moHsATHSMH  npeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCcs CBOMCTBAMHU MOAOOMS MPOU3BOIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TNOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOAOOMS B NPAKTHUUECKUX 3ajadyax. YMETb NPUBOJAUTH
IpUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJlpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX TI'€OMETPUUECKUHA U (PU3UUECKUM
CMBICJ, TNPUMEHSATh HMX B PEHICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[TpuMeHsTH CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
peIIeHNU TEOMETPUUYECKUX U IPAKTUYECKUX 3a/a4.

Bnaners NMOHATHSAMU MNPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXKHOCTH,
JUTMHBI IYTH OKPYXKHOCTH U PaMaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacteid. [[puMeHsTh morydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH IBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasX.

[TpuMeHsTh MOJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJICJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXOIUMO, KJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB M TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne n/m Kontpoabnubie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
[Ipocreiimume reomerpuueckue GUrypbl U
1 uX cBOMCTBA. I3mMepeHue 14 https://m.edsoo.ru/X7RIN7Z5U
TCOMETPHUCCKUX BEIIMUUH
2 TpeyroasHUKN 22 1 https://m.edsoo.ru/M7X3J1090
ITapannensHBIC IPSIMBIC, C a 4]
3 P P yMMa YIIOoB 14 1 https://m.edsoo.ru/B6L1F3M6X
TpEeyroJbHUKa
OKpy>KHOCTb .I'eome €CKHE
4 Py YT METpHHECEH 14 1 https://m.edsoo.ru/B5SP5X5U5X
MMOCTPOCHHUS
5 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/L8I4DSKOW
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /it Konrtpoabnbie | Ilpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 YeThIpEXyroIbHUKN 12 1 https://m.edsoo.ru/V1P3M2J0I
Teopema Paneca u Teopema o

2 MPOMOPIMOHAIBHBIX OTPE3KaX, MOA0OHbIE 15 1 https://m.edsoo.ru/HOJENSNSZ
TPEYroJIbHUKU
[Inomans. Haxoxaenue miomanein

3 TPEYroJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14 1 https://m.edsoo.ru/U3V4T3P5V
[Tnomaau nopo6HbIX GUryp
Teopema IIndaropa u Hauana

4 pevia Iludaropa i tax 10 1 https://m.edsoo.r/H3KALTUSA
TPUTOHOMETPHUU
VY1l B OKpyKHOCTU. Brincanusie u
OTHMCaHHBIE YETHIPEXYTO .

5 ACTRIPEXYTOMRHIIH 13 1 https://m.edsoo.ru/Y SD7S0S20
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPY>KHOCTEHN

6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/FII2UOATN

OBUIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne m/m NMPOrpamMMbl Bcero Kontpoapueie | Ipaxkruueckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | hitps://m.cdsoo.r/NSCIFOYSO
CUHYCOB. PelieHne TpeyrojabHUKOB
[IpeoOpazoBanue moa00wms.
2 Metpuueckue COOTHOIICHHUS B 10 1 https://m.edsoo.ru/Y1C1H2L.7A
OKPY’KHOCTH
Bekrtopsl 12 1 https://m.eds00.ru/G9G1S5414Q
4 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 9 1 https://m.edsoo0.ru/D7D4T0S9Z
[IpaBunbpHBIE MHOTOYTOJIBHUKU. JlTHA
5 OKPY’KHOCTH M INIOLIAJb Kpyra. 8 https://m.edsoo.ru/Q3YSWOH3L
Brluncnenue miomaaen
6 JIBU>KEeHUS TIIIOCKOCTH 6 https://m.edsoo.ru/G6D6ESE9J
7 Hosropernre, 0606memfe’ 7 2 https://m.edsoo.ru/A7C2G3N3P
cHUCTeMaTu3aIus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPO'PAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHusA
pe3yJbTara
6 I'eomerpus
Pacnio3naBaTh M3y4eHHBIE TeOMETpUYECKHE (DUTYPBI, ONpPENeNsiTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBINIOJIHATh YEPTEKU MO YCIOBHIO 3aaa4yd. V3MepsTh JTUHEHHbIE U
YIJIOBbIE BETMYUHBI. Pemiare 3aauu Ha BBIYMCICHUE AJIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peaIbHOM JKW3HU, pa3MEpoB NPUPOIHBIX OO0BEKTOB. Pasznmuuarth
pa3Mephl STHX 0OBEKTOB T10 TIOPSIKY BETHIUHBI
6.3 CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7a4am
[Tonmp30BaThbcs MpHU3HAKAMHU PAaBEHCTBA TPEYTOJBLHUKOB, UCTIOIH30BATH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3a1a4
65 [IpoBomuTh  JOTWYECKHE  pAcCY)KICHHS C  HCIIOJIBb30BaHUEM
' TreOMETPUUECKUX TEOPEM
[Tonp3oBatbes HpU3HAKaMHU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHaHbl, NPOBEAEHHOW K TUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4
OmnpenensaTs MapajieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpa3zyeTr ¢ HUMHU cekymias. Onpenenirs NapajenbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou NpsiMon
6.8 Pemrate 3a1aun Ha Ki1eT4aToi Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OYKBEHHBIE

3HAYCHHA YIJIOB B TICOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYrOJIbHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
0o0pa30BaHHBIX MpPU MEPECEUCHUU JIBYX MapajuleIbHbIX IPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1auu Ha HaXO0KJICHUE YIII0B

BH&I[GTB IIOHATHUCM TCOMETPHUICCKOIO MECTa TOYCK. YMeTh

6.10 onpeAesnsiTh OUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEPIEeHIUKYISAp K
OTPE3KY KaK Fr€OMETPUUYECKHUE MECTa TOUEK
@opMyIHpOBaTh OINPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
6.11 JIMaMeTpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMU. YMETh
MIPUMEHATH 3T CBOMCTBA MPU PEILICHUHU 3a/1a4
Brnagers moHsTHEM ONHUCAHHOW OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH,
yMeTb HaxoiuTh e€ meHtp. I[lomb3oBartbes (akraMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O
TOM, YTO CEpEeIWHHBbIC MEePIEHIANKYISAPHl K CTOPOHAM TpPEYTrOoJbHHKA
MEPECEKAIOTCA B OJTHOM TOUKE
Brnanets mnoHsATHEM KacaTeIbHOW K OKPYKHOCTH, TIOJIb30BAaThCs
6.13 TEOPEeMOW O MEpHEeHAUKYISIPHOCTH KacaTeJpbHOM U  paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbCcsl MPOCTEHIIMMU TEOMETPUYECKHMU HEPABEHCTBaMH,
' MMOHUMATh UX MPAKTUYECKUNA CMBICI
615 [IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE IOCTPOEHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KJIACC
Kon o
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTebHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eometpus
61 Pacmio3naBaTh OCHOBHBIE BUBI UYETHIPEXYTOJIHHUKOB, UX DJIEMEHTHI,
' MOJIb30BATHCS UX CBOMCTBAMH IPU PEIICHUH F'€OMETPUUECKUX 3a71ad
62 [IpuMeHATh CBOICTBA TOUKM MEPECEUECHMs] MEAHaH TPEeyroJbHUKA
' (TIeHTpa Macc) B pelIeHU  3a1a4
63 Brnagers moHsATHEM CpenHEW JHMHWHM TPEYroJIbHMUKA MW Tpareluu,

MPUMEHITh WX CBOICTBa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




ITonws3oBatbest Teopemont Paneca U TEOPEMON O NMPONOPLUOHAIBHBIX

OTpE3Kax, IPUMEHATH UX IJIA PCIICHUSA IIPAKTHYCCKUX 3aJa4

6.4

[IpumeHsATh NOpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PELICHUU

TCOMCTPHUYICCKUX 3aaa4d

6.5

[Tonws3oBatbes Teopemoit [ludaropa st pemieHns reoMeTprUuecKux 1
IpakTU4ecKuX 3anad. CTpouTh MaTEeMAaTHYECKYH0 MOJECIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAaXOAUThb

COOTBETCTBYIOIIHME JJIMHBI

6.6

Bnagers noHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3TUMH INOHATHIMHU

JJI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

Bbruucnare (pasnuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUIOUIaIM  MHOTOYroJbHBIX (uryp (Iosib3ysch, IJ€ HEOO0XOAUMO,
KaJIbKyIATOpOM). [IpMMEHATh MOJy4YeHHblE YMEHHS B NMPAKTHUECKUX

3agadax

6.8

Bitagers NOHATHAMM BOIMCAaHHOTO M LICHTPAJIBHOIO yIJja, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXKAY XOpAaMH (CEKyLIMMH) U
yrile MEXIy KacaTelbHOM M XOPJOH IPHU PELIEHUU I'€OMETPUUYECKHUX

3aaaq

6.9

Bnagers moHATHEM ONHCAHHOIO ‘leTBIpéXYFOJIBHI/IKa, IMPUMCHATDH

CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a1a4

6.10

[IpuMeHATh TONy4YeHHBbIE 3HAHUS HAa IPAKTHKE —  CTPOUTH
MaTeMaTHUYECKUE MOJCIH I 3a1ad PEaJlbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C T[PUMEHEHHEM TNoao0us U

TPUTOHOMCTPUU (HOHBSy}ICB, rac HCO6XOI[I/IMO, KaJ'IBKy.]'ISITOpOM)

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOUIBIO0 PA3JIMYHBIE AJIEMEHTHI MPSIMOYTOJIBHOIO TpPEYTrOJIbHHUKA




(«pemieHne  TPSAMOYTOJBHBIX — TPEYrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

[Tonb3oBatTbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKIEHHS COOTHOLIECHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYMHAMHA

6.3

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB MJISi HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOoJbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUH TCOMECTPHUICCKUX 3ada1

6.4

Bnagers monstusmMu npeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. [lomb30BaThes CBOWCTBaMHU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
nonobubix Quryp. IlpuMeHsaTs cBoiicTBa MOAOOMS B MPAKTHUECKUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaloIlleM MUpe

6.5

ITonp3oBathes TCOPpEMaMH O IIPOU3BCACHHU OTpPE3KOB XOpa, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTelIbHON

6.6

[lTonp30BaTbCcst BEKTOpamu, IIOHUMaTb HX TEOMETPUYECKHM U
(bU3UYECKUN CMBICI, MPUMEHSITh MX B PEIICHUH T€OMETPUUYECKUX H
¢dbuznveckux 3amad. [I[pUMeHsTh CKaJIpHOE MPOU3BEICHHUE BEKTOPOB

IJI HAXOKACHUA UINH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, IPHUMCHATHL €ro B

PCHICHUU I'COMCTPUICCKUX U ITPAKTHYICCKUX 3a1a1

6.8

BJ'IaIleTI) IOHATUAMH IMMPaBUJIBHOT'O MHOTI'OYroJIbHHKa, JJINHBI
OKPY’KHOCTH, MJIMHBI AOYTH OKPYKHOCTU U paﬂHaHHOP’I MCpPBI yTJIa,
YMCTb BBIYHUCIIATH IUJIOMIAAbL Kpyra MW €ro YacTeu. HpI/IMeHSITL

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

6.9

HaxoauTe ocu MM LIEHTPBl CUMMETPUH (QUTYpP, TPUMEHSTh IBUKECHUS

IIJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMCH}ITB MOJIYYCHHBIC 3HaHUA Ha  NPaKTUKC —  CTPOUTH
MaTEeMaTU4YCCKUE MOJACIN TJId 3aaad peanBHoﬁ KHU3HHU W IIPOBOJUTH
COOTBECTCTBYIOIIME  BBIYUCICHUA C TPUMCHCHUCM HO)IO6I/I$[ n

TPUTOHOMETPUYECKHX (YHKUUH (MONIB3YsCh, TI/€ HEOOXOIUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomeTpus
Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroi. Buasl
6.1 yriaoB. BeprukaneHble M cMmexHble yribl. buccexkrpuca yrma. Jlomanas,
MHOTOYyrojibHUK. [lapamienbHoCcTh U NepreHUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUM B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHbBIE IIOCTPOCHMSI C IIOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyrosibHUK.
' BricoTa, Mmenana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOepeHHBII W pPaBHOCTOPOHHUI  TpeyroibHUKU. HepaBeHcTBO
' TPEYTrOJIbHUKA
6.5 CpoiicTBa ¥ TpH3HAKKM pPaBHOOEIPEHHOro TpeyrojbHHKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJbHUKOB
6.6 CaolicTBa 1 NpPU3HAKY MapaieNbHbIX NpAMbIX. CyMMa YIJIOB TPEYyTrOJIbHHKA.
' BHemnue yriel TpeyrojapHuKa
[IpssmoyronbHblii  TpeyroapHukK. CBOMCTBO MeIUaHbl MPSAMOYTOJBHOTO
6.7 TpPEYrojbHHKa, MpOBEeAEHHOW K runoreHyse. [lpu3Haku paBeHcTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPAaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OonplieM yrie ©  OOJbIIeH CTOpPOHE
TpeyroibHUKa. [lepnenauKynsap u HakJIOHHAs
6.9 I'eomeTpruueckoe Mmecto Touek. buccekTpuca yrima u  CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK T€OMETPHUUECKHE MECTa TOUEK
OKpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CcBoilcTBa. B3ammHoe
6.10 pacrlojoKEHUE OKpY)KHOCTH U 1npsmor. KacarenbHas u cexkymias K
OKPYXKHOCTH
6.11 OKpyXHOCThb, BINUCaHHasi B yroji. BrucaHHas W omucaHHash OKPYKHOCTH




TPEYroJabHUKa

8 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

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

63 Tpanenus, paBHoOOKas Tparenus, e€ cBoiicTBa U mpusHaku. [IpsmoyronpHas
' Tpanenus

6.4 Meron yaBoenus meauansl. LlenTpanbsHas cumMmerpus. Teopema Paneca u
' TEOpeMa O IPOMOPIUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa

6.6 [Tonobue TtpeyronbaukKoB, KoddduiueHt moaodbus. IIpusHaku mogobus
' TpeyroasbHUKOB. [IpuMeHeHne nogo0us Py pelieHNH TPAKTUIECKUX 3a/1a4

67 @opmynel AN TUIOMIATM  TPEYrojbHHUKA, NapajuieorpamMmma, pomba u
' Tpanenuu

6.8 CpoiicTBa mmomaneit reomerpuueckux ¢uryp. OTHoIIeHHe TUIOIIAAeH
' o100HBIX pUryp

69 Brrunciienune mionmanend TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
' MPaKTUYECKHX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MNPSMOYTOJbHOTO TpPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO. |pUrOHOMETPUYECKUE
¢bynkun yrinos B 30°, 45° u 60°

612 Brucannble M IeHTpanbHBIE YIJIBI, Yol MEXAY KacaTeabHOW MU XOpAOH.
' VYribl MeXAy XOpJaMu U CEKYITUMU

6.13 BrucanHble U ONIUCAaHHBIE YETHIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS

6 I'eomeTpus
61 Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPAKTUYECKUX 33/7a4 C MCIOJIb30BAaHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeA€HUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYILIUX, TEOpEeMa O KBajipaTe KacaTeabHOU
Bexrop, mHa  (MOIyNib) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBI,
65 MIPOTUBOMOJOKHO  HANpaBlIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOpamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopnunatsl BekTopa. CkansipHOe MPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJACHUS JUIUH U yTJIOB
JlexapTOBBl KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaxX, IEPECEUEHNE OKPY)KHOCTEW U MPSIMBIX. METOA KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBusibHBIE MHOTOYTOJIBHUKHU
69 JlnvHa okpyxHOCTH. ['pagycHas u paguaHHast Mepa yriia, BbIYUCICHUE JUIUH TyT
' OKPY>KHOCTEMN
6.10 [Inomane kpyra, ceKTOopa, CErMEHTa

6.11

Z[BI/I)KGHI/IH IUIOCKOCTU W BHYTPCHHHUC CHUMMCTPUU (I)I/Il"yp (SJ'ICMGHTapHI)Ie

npencrasienus). [lapamnensusiil neperoc. [loBopot




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

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHose PI'OC

YMeHHe OmnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH;, YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBINH rpad, AEpeBO, MUK, MPUMEHITh UX MPH PEIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHue MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IIPOLECCOB U SBJIICHUM, IIPU PELICHUU 3a]1a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKQ3bIBAaHU M

YMeHune ornepupoBaTh MOHSTHSAMHU: HATypadbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIa, OOBIKHOBEHHAs ApOoOb M
necsTuuHas apoOb, CTaHIAPTHBIN BUJ YHCTA, PAllMOHAIBHOE YHUCIIO,
UppalMOHATILHOE YHUCJO, apu(METHUYECKUIl KBaJpaTHBIM KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATb U
yIOpSAIOYMBATh YHUCHA, TNPEICTaBIATh YHCIa HAa KOOPAWHATHOMN
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAcuy€Thl MO (Qopmylam,
peoOpa3oBaHus IENbIX, JAPOOHO-pallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMHM, Pa3JIOKEHHE MHOTOUYJIEHA HA MHOXHUTENHU, B
TOM 4HCJI€ C UCIHOJb30BaHHWEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH




YMeHue onepupoBaTh MOHATUSAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OIHOM NEPEMEHHOM, 4YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpPAaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHHUS C OJHOM IEpPEeMEHHOMN, CHCTEMbI
JIBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYruxX MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUui

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduk QYHKIMU, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMM: npsMast
MPOMOPIHOHATBHOCTD, JTHHEHHAs (YHKIHs, KBaJApaTuIHas (QYyHKIIHS,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHUE
CTPOUThH rpaduKy QYHKINH, UCIOIB30BATh TPAQUKHU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrPeccCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a/1ad U3 JIPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3aaud pa3HbIX TUMOB (B TOM YHCJIE Ha MPOIICHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IIEHy TOBAapOB H CTOMMOCTH
TOKYIIOK W yCITyT, HAJIOTH, 33aJ1a4i U3 00JIaCTH YIPABJICHUSI TUYHBIMHU U
ceMeHbIMU  (UHAHCAMH);, YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO 3aJIauH,
WCCIIEIOBATh TMOJIYUEHHOE PEIIeHUE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMmas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIH

U PaBHOCTOPOHHUN TPEYroJbHUKH, HPSIMOYTOJbHBII TPEYroibHUK,




MearaHa, OMCCEeKTpUCa W BBICOTA TPEYTOJIbHHKA, YETHIPEXYTOIbHUK,
napajuieiorpaMMm, pomMO, HOpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY’KHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKUX BEJIMYMH C IPUMEHEHUEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, NPOEKIUs,
nonobue ¢puryp, moo0HbIEe TPEYTOJILHUKN, CAMMETPHUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPAaClO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSAMBIX B

OKpYyZKaromemM MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; yYMEHHE NpPUMEHATh (OpMyaBl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TIOMOLIBIO YEPTENKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WU

CHUMBOJIbHOMY OITUCAHUTIO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUSA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee — apudMeTHUYecKoe, MeauaHa,

HauOoJiplllee M HAaUMEHbIIIEe 3HAYCHHUs, pa3Max YHUCIOBOTO Habopa;




YMEHUE  U3BJEKaTb, HHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH
uHbOpMalMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue omnepupoBaTh MOHSTHSIMU: CIy4alHBIA OIBIT (CIy4yalHbIN
IKCIIEPUMEHT), JJEMEHTApHOE€ COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9alHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIYy4alHBIX COOBITUNA B OIBITaX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peIIaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCIHOIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

16

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui PELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBJIICHNE 3aKOHOB MAaTEMATHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




HEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA
OI'D 1O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucina ¥ BEIUUCIIEHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky qenMMoCTH HEIbIX YUCell

. OOBIKHOBEHHBIE W JICCATHYHBIE JIpOOU, TPOIEHTHI, OCCKOHEYHBIC
' MEPHOINYECKHE IPOoOH

13 PanmonaneHbie ymncna. ApudMETHYECKHE OINepalud C paldoHAIbHBIMU
' YHCIIaMA

14 JlelficTBuTEnbHBIE Yncaa. ApuMETHYECKHE ONEepalui C JCHCTBUTEIbHBIMH
' YHCIIaMU

s [TpubnmxEHHbIE BBIYUCICHUS, MpPaBUIa OKPYIJICHHs, MPUKUIKA M OIEHKa
' pe3yJibTaTa BEIYMCIEHUN

2 AnreOpandecKkue BoIpaKEHUS

2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ 1enbiM nokazateneM. CTeneHb C palMOHAIBHBIM TTOKa3aTelIeM.
. CBoliCTBa CTEIIEHU

2.3 MHoOro4IeHb!

24 Anrebpanyeckas 1poOb

. Apudmernueckuii  KopeHb ~ HaTypaibHOM  cremeHu.  [ledictBus ¢
. apru(pMETHYECKUMH KOPHSIMH HAaTYpaJIbHOU CTETICHH

3 VYpaBHEHUs U HEPABEHCTBA

31 Lenble u npoOHO-palioHanbHbIe ypaBHEHHS. CHCTEMBI M COBOKYITHOCTHU
' YpaBHEHUH

1n [enple U ApoOHO-panmoHaNbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB

3.3 Perienue TeKCTOBBIX 3a1a4

4 YucaoBbIe ITOCIEIOBATEILHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH




Apudmernueckass u TeomeTrpuueckas mnporpeccud. Dopmyna CIOXHBIX

4.2
MIPOIICHTOB
5 OyHKIMH
OyHKIUA, crnocoObl 3amanus  GyHkuuu. ['paduk dyakumm. OO6macTh
ONpeNieJIeHUs W MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu  yHkmum.
5.1. [TpomexxyTku 3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH ()YHKIIHU.
Makcumymbl u  MuHUMYMBbl (yHkiuu. HawGonbliee M HauMeHbIlee
3Ha4YeHHEe (PYHKLUU HA IPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy»KHOCTb U KpyT
7.5 W3MepeHune reoMeTpudeckix BEJIMYUH
7.6 BexkTops! Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHosxecTBa
8.5 I'padsr
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