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MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OAWH W3 OCHOBHBIX pAa3/ENIOB IIKOJBHOW MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1eIbI0 00ECTeUnTh M3YyYEHUE CBOMCTB M pa3MepoB GUTYp, UX
OTHOIIEHWM W B3aWMHOE PACIOJIOKECHHUE, ONUPAETCS HA  JIOTUYECKYIO,
JIOKA3aTEeNbHYI0 JUHHIO. [[EeHHOCTh M3y4YEHHs T€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYAIOUIUICS YYUTCS MPOBOJUTH
JI0KA3aTEIbHBIEC PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPKICHUS W CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, MNPOBOJUTH
pacCyXJIeHuss «OT TMPOTHUBHOTO», OTIMYATh CBOMCTBA OT IPU3HAKOB,
dbopmyIMpoBaTh OOpPATHBIE YTBEPKIACHUS.

BTopoli 1enp0 M3y4yeHUs TE€OMETPUU SIBISIETCS MCIOJIb30BAHHE €€ Kak
WHCTPYMEHTA IpPHU PEUICHWH KAaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aady,
BCTpEYAIOUIMXCSI B pealbHOM ku3HU. OOydvaromuics JOJDKEH Hay4dUuThCA
ONPENICIUTh T€OMETPUUYECKYI0 (UTYpPY, OMHUCATh CIOBAMM JIaHHBIM YEPTEXK WU
PUCYHOK, HAWTH IUIONIaJh 3€MEJIbHOTO yYacTKa, paCCUUTATh HEOOXOIUMYIO JTUHY
ONITOBOJIOKOHHOTO KaOeyst win TpeOyemble pa3sMepbl rapaxka JJjisi aBTOMOOWIIAL.
DTOMY COOTBETCTBYET BTOpAasi, BEIYMCIMUTENbHAS JINHUS B W3YyUYCHUH T'E€OMETPHUHU.
[Ipu pemenuu 3aa4 NPaKTUUECKOTO XapakTepa OOydYaroluics YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM PEAIbHBIX O KU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCJIEHUS U OLICHUBATH aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

Kpaiine BaxHO TOMYEPKMBATH CBS3U TEOMETPUMU C JPYTUMHU YICOHBIMH
peIMEeTaMHi, MOTUBUPOBATH MCIOJIb30BAaTh ONPEACIICHUS] TECOMETPUUECKUX (DUTYD
U TIOHSTHUH, JIEMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX yMEHUH B (U3UKE U
TEXHUKE. DTU CBSI3U HauboJiee SIPKO BUAHBI B TeMmax «BekTopbi»,
«Tpuronomerpuueckne CcooTHOWEHUsD», «Merton koopauHar» u «Teopema
[Tucdaropay.

VYuebnbiit Kypc «l'eoMeTpus» BKJIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeiibl
conepxkanusi:  «['eomerpuueckne Gurypel W UX CBOWcTBay, «M3mepeHue
F€OMETPUUECKUX BEIUYMHY», «JleKapTOBbI KOOPAWMHATHI HAa IUIOCKOCTH,
«BekTops», «/IBrmkeHus miockocty, «IIpeodpasoBanust mogo0us».

Ha uzyuenune yuebHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kjacce
— 68 yacoB (2 yaca B Heziel0), B 8 kiacce — 68 yacoB (2 yaca B Hezielto0), B 9 kimacce
— 68 yacoB (2 Jaca B HEe/IEIIO).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

HauanbHble noHsTUs reometpun. Touka, npsiMasi, OTpe30K, Jiyd. Yros. Bubl
yrioB. BepTukanbHble U CMEXHbIE yIUbl. buccekrpuca yriua. JlomaHas,
MHOTrOYroyibHUK. [lapainenpsHOCTh U IEPIEHIUKYIISIPHOCTD NPSIMBIX.

CummMmetpuunsblie purypbl. OCHOBHBIE CBOICTBA 0CeBOM cuMMeTpuu. [IpumMepbl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHHUSI C MOMOIIBIO IUPKYJSI U JUHEUKU. TpPEeyrojibHUK.
Bricora, Mmenuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpHU3HAKU PABHOOEAPEHHOTO TpeyrojibHUKa. llpusHaku
pPaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPHU3HAKY MapaJUIENbHBIX MPAMBIX. CyMMa yrioB TPEYroJIbHUKA.
BHentHue yriasl TpeyroibHUKA.

[IpsamoyrosibHbI  TpEyroapHUK. (CBOWCTBO MEAMAaHbl MPSAMOYTOJBHOTO
TPEYIrOJIbHUKA, IIPOBENEHHOM K runorenyse. [[puzHaku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBeHncTtBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

'eomerpuueckoe MecTo TOYeK. buccektpuca yria W CEepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JUaMeTp, HUX CBoicTBa. B3ammHoe
PaCIIOJIOKEHUE OKPYKHOCTU M NpsiMou. KacarenbHas U cexyllas K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B YroJ. BnucaHHas W oOnMCaHHAs OKPYXKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. [lapannenorpamm, ero npusHaku U cBoucrsa. HacTHbie
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron yaBoeHnuss meauansl. LlenTtpansHas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUY TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyrogbHUKOB, Kod(pduuueHt mogodus. IlpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne moao0us Mpu pelieHnH MPaKTUIECKUX 3a/ad.



CpoiicTBa miomazeil reomerpuueckux ¢uryp. DopMmynbl Ui IOLIAAN
TpEeyroJibHUKa, Napajuiesorpamma, pomOa u Tpanenuu. OTHOIIEHHE IIIONIAIeH
oA0OHBIX GUTYP.

Borluucnenue momniaae TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO YIJia MPSIMOYTOJBHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpPUTOHOMETpPUYECKUE (PYHKIIUU
yriaoB B 30, 45 u 60°.

BnucanHnble M HEHTPATIBHBIE YIUIBI, YTOJ MEXIY KacaTeIbHON U XOPAOU. YTIIbI
MEXIY XOpJaMU W CEeKylIMMHU. BrucaHHbIE U ONUCAHHBIE YETHIPEXYTOJbHUKU.
B3aumHoe pacnonoxxeHue AByX okpyxkHocte. Kacanuwe oxpyxkHocteit. OOmiue
KaCaTeJIbHBIE K JBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOpMYIIbI IPUBEACHUS.

Pemenune tpeyroasHUKOB. Teopema KOCHHYCOB U TEOpeMa CUHYcOB. Pemienne
MPaKTUYECKUX 33724 C UCTIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nogodus. [ogo61e COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O mNOpPOU3BEACHHM OTPE3KOB XOpPJI, TEOPEMBbl O MPOU3BEACHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, mimmHa  (MOAynbh)  BEKTOpa,  COHANPABJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAMPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HAJ BEKTOpaMu. Pa3nokeHne BeKTopa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MNPOU3BENIECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YIJIOB.

JIlekapTOBBI KOOPJIUHATHI HA INIOCKOCTU. Y PABHEHUS PSAMOM U OKPYKHOCTH B
KOOpJIMHATaX, MEPECEUCHUE OKPYXKHOCTeH M MpsAMbIX. MeToJ KOOpIMHAT U €ro
MIpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA OKpYKXHOCTU. [ pagycHas u paguanHas
Mepa yriia, BBIUMCICHHE JJIMH Oyr OKpykHOcTeil. [lnomane kpyra, cekrtopa,
CErMEHTA.

JIBVMOKEHUST TUIOCKOCTH W BHYTPEHHHE CHMMETpuUu Guryp (dieMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS TNPOrpaMMbl y4eOHOTO Kypca
«l'eomeTpus XapaKTepU3yrOTCA:

1) naTpuoTHYECKOe BOCTIMTAHHE:

IIPOSIBJICHUEM MHTEpeca K IMPOUNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MAaTEMATUKH, [€HHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) TpaskIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITMIOJHEHUIO 005I3aHHOCTEN Tpa)KAaHMHA M pealn3aluu ero
npaB, TMPEJICTABICHUEM O MaTEeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, TIPOLEAYP TPaX)TaHCKOTO OOIIeCTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ATHUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHH HAyKH, OCO3HAHHMEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B ICATEIHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTUE€ B PEIICHUH TMPAKTUYECKUX 3a]ad
MAaTEMAaTUYECKOW HAaIIPAaBJIECHHOCTH, OCO3HAHMEM BAXXHOCTU MAaTEMaTHUYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUHM BCEHM JKM3HU I YCHEIIHOW MpodecCHOHATBHON
JEATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKO€E BOCTIMTAHNE:

CIIOCOOHOCTBIO K JMOIIMOHAIFHOMY U  OCTETHUYECKOMY BOCHIPUSTHIO
MaTeMaTHYECKNX OOBEKTOB, 3a/iayu, PEUICHUM, pacCYXIEHUM, YMEHHUIO BHUIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TO3HAHUS:

OpPUEHTALIME B JIESITEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOlllecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak cQepbl 4YeIoBEYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JJISI Pa3BUTHUSL LIUBUIIU3ALINH,
OBJIJICHUEM SI3BIKOM MAaTE€MAaTHUKH M MAaTEeMaTUYECKOW KyJIbTYpOW KakK CpPEeACTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHMIIMMH HABBIKAMU HMCCIEA0BATENBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (PopMHPOBAHHE KYJBTYPbI 30POBbSI H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TFOTOBHOCTBIO NIPHUMEHATh MaTeMAaTUYECKUE 3HAHUs B HMHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOrO0  oOOpa3a  KHU3HU  (3I0pOBOE  IUTAaHHE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas ¢uznyecKas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBBIKA peIEeKCHH, TPU3HAHIEM CBOETO paBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

OpUEHTalMEN Ha IPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH JIJIs pelIeHUs 3a/1a4 B
00J1acT COXPAaHHOCTH OKpPYXKarolle cpejibl, IUNIAHUPOBAHUS MOCTYIIKOB U OLICHKH
UX BO3MOXHBIX IMOCJIEACTBUI ISl OKPYXKAIOLIEH Cpelbl, 0CO3HAHUEM IJ100abHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) amanTanusi K U3MEHSIOIHUMCS YCJIOBHSAM COLMAJIBbHON M MPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM JEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHLIUH U3 OIIbITA IPYTUX;

HEOOXOAUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHUCIE
bopMyaMpoBaTh UAECH, TOHITHS, TUIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUA H
KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEelIeHUs] U ACHCTBUSA, (GOPMYIMPOBATh M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

ba3zoBble JJornueckune aAelcTBUA:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POPMYyIHpPOBATH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanyy, OCHOBaHUA i OOOOIICHWS W CpaBHEHUS, KPUTEPUHU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OPMYJIHPOBATbH U  MPeOOpPa30BBIBATH  CYXKJICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;



BBEISIBIIATH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpoTUBOpeYHsl B (aKkTaxX, MaHHBIX, HAONIONCHUSAX U YTBEPKICHUSIX,
npejiaraTh KPUTEPUH JIJIsl BBISIBJIICHUST 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA,
JIeNnaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30upaTh OKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUHN (MPSMBIE B OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIC OKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTYMEHTAIUIO, MPHUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pemieHus: y4eOHOM 3agaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaATh Haubonee MOAXOAANMA C YIETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBnle ucciaenoBarTebCKue 1eMCTBYA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT IIO3HAHMS,
dbopMyaupoBaTh BOIPOCH, (UKCHUPYIOUIUE MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (opMHpOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
NPOBEAEHHOTO HAOMIOACHUSI, HMCCIEAOBAHUSA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaK¥KEe BBIJIBUTaTh
MPENATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBJIAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;

BbIOMpaTh (GOpMy MpeacTaBieHUs HHPOPMALMK U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMu, JIUarpaMmaMy, HMHOW rpaduko U HUX
KOMOWHAITUSMU,

OLICHMBATh HAAEKHOCTh HH(OpPMALMHU MO KPUTEPHUSM, MPEATOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC YYeOHbIe AeiicCTBUS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
¥ 1eNIIMU OOLIeHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS MO XOAYy PELICHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XO7ie 00CYX/IeHHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npo0JieMbl, perraeMoil 3a7auu, BbICKa3bIBaTh MIEU, HAICJICHHBIE HA MOMCK
pelIeHus1, CONOCTABIISITH CBOU CYXKACHUS C CYKIECHUSMU APYTUX YHACTHUKOB
nuanora, oOHapyuBaTh pazlIMYMEe M CXOJCTBO IMO3UIIMMA, B KOPPEKTHOM
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOM BO3PAKECHHUS;

IPENCTABIATh PE3YJIbTAThl PELICHUS 3a]a4H, SKCIIEPUMEHTA, UCCIIET0BAHMS,
POEKTa, CAMOCTOSITENILHO BBIOUPATh (hOpPMAT BBICTYIUICHHS C YIETOM 3aau
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUH;

MMOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U UHAUBUYaTIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

IPUHUMATh LEJIb COBMECTHOHN JAESITENbHOCTH, MJIAHUPOBATH OPraHU3aLNI0
COBMECTHOM paboOThl, pacnpenensarh BHABI padOT, JI0roBapuUBaThCH,
o0CyKIaTh IpPOLECC U Pe3yiabTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TIpPyHnmnoBbIX (opmax paboTel (0OCYykJIeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U IPYTHUE), BBIOIHATH CBOIO YacTh PaOOTHI
U KOODJIWHHUPOBATH CBOM JACHCTBHS C JPYTMMHU YJE€HAMH KOMaHbI,
OLICHMBAaTh KAaueCTBO CBOETO BKJaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, aJTOPUTM PEIICHHS 3adaud (WM ero
4acTh), BBIOMpATh CIIOCOO PEIICHUS C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATh
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIecca U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIpU PELICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHOM LIEIU U
YCIOBUSIM, OOBSCHATh MPUYUHBI AOCTHXKCHHUS WM HEIOCTHXKEHUS LENH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJacce OOYy4YarOUIMHCA TOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIBbTATHI:

Pacno3naBaTh M3ydeHHBIE T'e€OMETPUYECKHE (PUTYPBI, ONpPEAeNiaTh HUX
B3aMMHOE PAacCIlOJIOKECHHE, H300pakaTh TreoMeTpuueckue (UTypbl, BBITTOIHATH
YEPTEKH MO YCIOBUIO 3a/1aul. M3mMepsATh JIMHENHBIC U YTJIOBbIC BEIMYUHBL. PemaTh
3a71a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate TpyOyl0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TIPEIMETOB B
pealbHOM >KU3HHM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4ePTEXKHN K TEOMETPUUECKUM 3a7a4aM.

[Tonb30BaThCsl TpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOANTE JTOTHYECKUE PACCYKICHUS C MCIIOJIBb30BAHUEM T€OMETPUYECKUX
TEOPEM.

[Tonb30BaThCsl TpU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM MEJUAHBI, MPOBEAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU F'€OMETPUYECKUX 3a]1a4.

OnpenensaTh mapajieTbHOCT MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymas. OnpeaensTh MapajyieIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemrats 3aaumn Ha kieTyaToil Oymare.

[TpoBOUTH BEIYUCIICHUS M HAXOAUTH YUCIIOBbIC M OYKBEHHBIE 3HAUEHUS YTIIOB
B T€OMETPUYECKHUX 33Ja4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH TIEPECEUYCHUU JBYX
MapaJJICTbHBIX MPSAMBIX CEKYIIEH. Pemars mpakTHYecKre 3aa4yd Ha HaXOXKICHUE
YTJIOB.

Bnagete moHSATHEM TEOMETPUUECKOTO MECTAa TOUEK. YMETh OIpPEaeaTh
OMCCEKTPUCY yIJia U CEPEIUHHBIN NEPICHAUKYJIISP K OTPE3KY KaK TEOMETPUUECKUE
MECTa TOYEK.

DopMynUpOBaATH OMPEACICHUSI OKPYKHOCTH M Kpyra, XOpiAbl M JuUaMmeTpa
OKPY>KHOCTH, T10JIb30BAThCSA UX CBOMCTBAMH. Y METh IPUMEHATH 3TU CBOMCTBA MPHU
pEIIEHUH 3a1a4.

Brnagere moHsTHEM OINKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomb3oBaThcs (pakTamMu O TOM, YTO OWMCCEKTPUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagete nonAaTreM KacaTeabHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonb30BaThCAd NPOCTENIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHS C MTOMOIIBIO LIUPKYJIS U
JIMHEWKHU.

K koHmy oOyuyeHuss B 8 Kiacce OOyyarouIuiicss MOMYYHUT CJEAYIOLINE
IpEeIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJbBl YETBHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PEIIEHUH F'€OMETPUYECKUX 3a1a4.

[IpuMeHsTh CBOICTBA TOUKM NEPECEUEHHs] MEIUaH TPEYrojbHUKA (LEHTpa
Macc) B pEIICHUH 3ajay.

BitaneTs noHsATHEM CpelHEN JINHUH TPEYTOJbHUKA U TPAlCLUHU, IPUMEHATH UX
CBOMCTBA MPH PELICHNN TreoMeTpruueckux 3anad. [lonp3oBarbes Teopemont Daeca
U TEOPEMON O NPONMOPLHOHAIBHBIX OTpPE3KaX, MPUMEHATh WX IS pEeleHUs
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKY 000U TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKHUX
3a1a4.

[Tonb3oBatbes Teopemoil Iludaropa g pelieHHs TIE€OMETPUUECKUX U
pakTUYeCKuX 3aga4. CTpOUTh MaTEMATUYECKYIO MOJIEIIb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOATENBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

Bragete DNOHATHSAMH CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTPOrO yrjia
IPSIMOYTOJIBHOTO TPEyTroiabHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3nuuHbiMUA criocob0amu) IUIONIaAb TPEYroJbHUKA U TUIOMIATN
MHOTOYTOJBHBIX ~ (GUryp (MONB3YysCh, TI€ HEOOXOIUMO, KaJIbKYJISATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biagere NOHATHSAMU BIHMCAHHOIO W LEHTPAJIBHOIO YIJIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMH (CEKyLIUMU) U YIiie MEXKIY
KacaTeJIbHOM U XOPJAOU IPH PEIICHUH T€OMETPUUYECKUX 3a1a4.

BrageTe noHATHEM ONMCAHHOTO YETBHIPEXYTOJbHHKA, NIPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3a]a4.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJIENIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMEHEHUEM MOA0OMS MU TPUTOHOMETpPUM (TMOJB3YyACh, TIAe HEOOXOAUMO,
KAJIbKYJISITOPOM).

K koHmy oOydyeHuss B 9 kiacce oOyyarouiuiicss MOMYYHUT CJEAyIOIIHNE
MpPEeIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETpUYECKHE (YHKIMH OCTPhIX YIJIOB, HAXOJUTh C UX
NOMOUIbIO Pa3JMYHBIE DJIEMEHTHl MNPSMOYIOJBHOIO TPEYTrOJbHHUKA («pEIICHUE



IPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY). HaxoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JIHHBI
Y YTJIBI U1l HETaOIMYHBIX 3HAUEHUH.

[Tonb30BaTbesa GopmyraamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JIJII HAXOXKJICHHUSI COOTHOIICHHM MEXAY TPUTOHOMETPUYECKUMU
BEIIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsl HAXOXKJIEHUS Pa3IMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), MPUMEHITh WX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnanets nonatusimu npeoOpa3oBaHus Mo100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaTbest cBOWCTBaMU NOA00MS IPOU3BOJIBHBIX (GUTYP,
YMEThb BBIYUCIATH JUIMHBI U HAXOAWUThb YIJbl y NOM0OHBIX ¢(uryp. Ilpumensars
CBOMCTBa MOJMOOMS B MPAaKTHYECKHX 3ajJayax. YMETb NPUBOJIUTH IPHUMEPHI
NOJI00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BENCHUH OTPE3KOB XOPJ, O IPOU3BEACHUHU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHUMAaTh MX TE€OMETPUUECKUA U (DU3UUECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DPHU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUSI ITTUH U YTJIOB.

ITonp30BaThCA METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSTH €T0 B PEILICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagete NOHATHSAMHM NPAaBUJIBHOIO MHOTOYT'OJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEphlI yria, YMETh BBIYUCIATH ILIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh moJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxomute ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JBUKECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaT€MAaTHYECKHE
MOJIENIU JIJIS 3a/1a4 peajbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM NOM00US M TPUTOHOMETPUYECKUX (GYHKUUN (MOJIb3YSICh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HanmMeHoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IIpakTuyeckue (g )
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
[Ipocreitmme reome ecKue
p TUI/IHII/I reoMeTpudeckue GUrypsl u BuGmorexa LOK
1 UX CBOMCTBA. MI3MepeHne reoMeTpuuecKux 14
https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [JOK
2 T 22 1
PEYTOIBHHIH https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsMble, CyMMa YIJIOB 14 1 bubmuorexa [LIOK
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpruueckue 14 1 bubmuorexa [IOK
[IOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6nmmorexka [IOK
5 I1 7 4 1
OBTOpEHHE, 0000MICHNE SHAHNI https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB IIO 68 4 0
[TPOTPAMME



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 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM nu@poBbIe
Ne i/ P Konrposbubie | Ilpakruueckue (tucpp )
NMPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTsbI padoTsbI
pecypchbl
n bubmuorexa [JOK
1 Bt 12 1
CTRIPEXYTOBHIIH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MPOTMOPIUOHAIBHBIX OTPE3KaX, MOJA00HBIE 15 1 bubmorexa HOK
’ https://m.edso0.ru/7f417e18
TPEYTOJIbHUKU
[Inomane. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u fmoro OJITHEIX ¢bur 14 1 bubmmorexa [IOK
eyt 4 P https://m.edsoo.ru/7f417e18
[Tnomanu nogo6HbIX GUryp
4 Teopema I[Tudaropa un Hauana 10 1 bu6nuoreka LIOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTIubl B OKpY>KHOCTU. Brincanusie u
5 ONMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1 bubnnorexa [HOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHN
bu6nmuoreka [JOK
6 IT i 4 1
OBTOpCHIE, 0000UIeHHE SHaHHii https://m.edsoo.ru/7f417e18
OBIIEE 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

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3aesioB U TeM undpoBbIie
Ne /i P Konrpoasnsie | IIpakruyeckue (upp )
NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnoreka [IOK
CUHYCOB. PelnieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [Tpeobpa3zoBanue nogoous. Metpuieckue 10 1 bubnuoreka [IOK
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmanoreka LIOK
3 Bexropet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPJIMHATHI HA TJIOCKOCTH 9 1 bubmmorexa [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunBHBIE MHOTOYTOIBHUKH. J{ITMHA
5 P y; . KOVEa A 8 bubmuoreka [IOK
OKPYRHOCTH H IO ﬂu pyra. https://m.edsoo.ru/7f41al2c
Briancnenune miomanei
bu6mmoreka [JOK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06o0ITICHHE, 7 5 Bbu6nmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOBIIO 68 6 0

ITPOTPAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NPOBEPSIEMOr0 .
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabrara
6 I'eomerpus
Pacrio3naBath M3y4eHHbBIE T€OMETpUUYECKUE (DUTYPBI, ONPEILNITh UX
B3aMMHOE PacMoJOXKeHUe, M300pakaTb reoMeTpudeckue (QuUrypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1aud. M3MepsaTh JMHEHHbIE U
yIJI0BbIE BENMYUHBL. PemaTh 3a71aun Ha BEIYUCIICHHUE JITTMH OTPE3KOB
U BEJIMYUH YIJIOB
Jlenath rpy0yIo OLIEHKY JTMHEHHBIX U YTIIOBBIX BEJIMYUH MTPEIMETOB B
6.2 pealbHOM KHU3HU, DPa3MEpPOB MPHUPOAHBIX OOBEKTOB. Pazmuuarh
pas3Mepsl 3TUX 00BEKTOB 110 MOPSAKY BEIINIHHBI
6.3 CTpouTh 4epTEXU K TEOMETPUUYECKUM 3a/1a4aM
Ilonp30Batbes IIPU3HAKAMU paBeHCTBa TPEYrOJIbHUKOB,
6.4 UCMOJIb30BaTh  MpPHU3HAKW M CBOMCTBa  PaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IPH PEIICHUH 3a/1a4
65 IIpoBomuTh  JIOTMYECKHE  PACCYXAEHUS C  HCIOJIb30BAHUEM
' TreOMETPUUYECKUX TEOPEM
[Tonp30Barbes MpU3HAKaMu paBeHCTBa MPSIMOYTOJTbHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEHHON K THIIOTEHY3€
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELIEHNH F€OMETPUUECKUX 3314
OnpenensTh napajjieIbHOCTh MPSIMBIX C MTOMOUIBIO YIJIOB, KOTOPbHIE
6.7 oOpa3yeTr ¢ HUMH cekyias. OnpeaensiTs NapayiebHOCTh MPSIMBIX C
' IIOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OJHOM MPSAMOIL 10 TOUEK
JPYrou MpsiMon
6.8 Pemrate 3aaun Ha KiIeT9aTON Oymare
- [IpoBOIUTH BBIUMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHBIC
' 3HAUEHUSl YIJIOB B T€OMETPUYECKUX 3a/JadaX C HCMHOJIb30BAHUEM




CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPU TEPECEYCHUH IBYX MAPAUICIBHBIX MPIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a1a4Yi Ha HAXOXACHUEC YI'JIOB

6.10

Bnaners TmOHATHEM TeOMETPUYECKOTO MecTa TOYeK. YMeTh
OTpeeNsATh OUCCEeKTPUCY YIJla M CEepPEelIMHHBIN MepPHeHIUKYIsIp K

OTPE3KY KaK reOMETPUUECKHE MECTa TOUEK

6.11

DopMyIUpOBaTh OMpPENETICHHUs] OKPYKHOCTH M Kpyra, XOpIbl
IUaMeTpa OKPYXXHOCTH, II0JIb30BAThCsl WX CBONCTBAMHU. YMETb

IIPUMEHATH OTU CBOMCTBaA IIpU pCUICHUH 3aJa4

6.12

Bnagers moHsiTHEM ONMHUCAHHOW OKOJIO TPEYTOJIbHHKA OKPYXHOCTH,
yMmeTb HaxoauTh €€ ueHTp. [lonb3oBaThes (hakTamMu O TOM, YTO
OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHON TOUKE, U
0 TOM, YTO C€pPEIUHHBIEC IEPIICHIUKYIIAPBI K CTOPOHAM TPEYroJIbHUKA

MEPECEKAIOTCS B OJHOM TOUKE

6.13

Bnagerp mnoHsiTHEM KacaTEJbHONM K OKPYKHOCTH, IIOJb30BATHCS
TEOPEMOM O MEPHEHIUKYISIPHOCTH KacaTeIbHOM U  pajauyca,

HpOBeIIéHHOFO K TOYKC KaCaHHA

6.14

ITons30BaThCA HpOCTGfIHIPIMH rCOMCTPUYCCKUMHU HCPABCHCTBAMM,

IIOHMMATh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC T'COMCTPUYUCCKHUE IMOCTPOCHHUA C IMOMOIIBIO

LUPKYIIS U JIMHEWKH

8 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJabTrara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIEC BH/IBI I-IGTLIpéxyl"OJ'IIJHI/II(OB, X 3JICMCHTHEI,

MOJIL30BAaTHCS UX CBOMCTBAMU IIpH pCHICHUH TCOMETPUICCKUX 3a/1a4

6.2

HpI/IMCHHTB CBOMCTBA TOYKHU nepeccucHuss MEaAraH TPCYTroJbHHUKA

(meHTpa mMacc) B pelieHUH 3a1a4

6.3

Biagers moHATHEM CpenHEH JIMHUM TPEYroJIbHUKA U Tpaleluu,

MPUMEHITh WX CBOWCTBA MPHU PEUICHHMH TI'€OMETPUUECKHUX 3a/ad.




[Tonb3oBaTbcs Teopemoit Paneca U TEOPEMOI O MPOMOPLIMOHATIBHBIX

OTPEC3KaX, NPUMCHATD UX IJIA PCIICHUS NPAKTUICCKUX 3ala4

6.4

[lpumeHAT, TpHU3HAKK TONOOMS TPEYrOJILHUKOB B  PELICHUH

TCOMCTPHUYCCKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [Tudaropa 1 perieHus: reoMeTpUUECKUX U
mpakTU4Yeckux 3aaad. CTpouTh MaTeMaTHUYECKyl0 MOJENIb B
MPAKTUYECKHUX 3a]]a4aX, CaMOCTOSATEIbHO JIeJaTh YepPTEX U HAXOAUTh

COOTBETCTBYIOIIHUE NJIMHBI

6.6

Bnagers MOHATHAMM CHHYCA, KOCMHYCa M TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroibHUKa. [101b30BaTbCsl 3TUMH MOHATUAMHU

AJIA pCHICHUS NPAKTUYICCKUX 3a1a4

6.7

Boruncnsate (pa3audHbIME CIIOCOOAMU) IUIOLMIAAb TPEYrojdbHUKA U
IUTOIIA MHOTOYTONBHBIX (uryp (MOmb3ysch, rae HEOOXOIUMO,
KaNbKYIITOpOM). [IpuMeHsTh moydeHHbIe YMEHUS B IPAKTUYECKUX

3aJadyax

6.8

Bnagerp MOHATHSMM  BIOMCAaHHOIO W LEHTPAJbHOrO  yrija,
HCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIax MEXAy XOpJaMu
(cekymuMu) M yrie MexJy KacaTelbHOM M XOpAoH MpH perieHuH

TCOMCTPHUICCKUX 3a1a4

6.9

Bnagerp MOHATHEM OIHCAaHHOIO IleT]’:;I]Z)éXYl“OJ'H:HI/IKa, IIPUMCHATD

CBOMCTBA OIIMCAaHHOI'O IIEET]E;II)éXer.]'H:HI/II(El IIpU pCUICHUH 3a1a4

6.10

HpI/IMeHHTB IMMOJIYYCHHBIC 3HaHHA Ha IIPAKTHKE — CTPOUTH
MaAaTEMAaTUYCCKUEC MOJACIN JJId 3aaa4d peanLHoﬁ JKM3HU U MPOBOAWUTH
COOTBCTCTBYHOIIIMEC BBIYHCIICHHA C [PUMCHCHUCM l'IOI[O6I/IH n

TPUTOHOMCTPUHU (HOJ'ILSYHCB, rac HCO6XOI[I/IMO, KaJ'IBKyJ'ISITOpOM)

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€er0 00pa3oBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMH OCTPBIX YIIIOB, HAXOIUTh C UX

NOMOIIBIO PA3JIMYHBIC 3JICMCHTBHI MNPAMOYTOJBHOI'0 TPCYroJIbHUKA




(«pemieHHEe TPSAMOYTOJIBHBIX — TPEyroiabHUKOB»). Haxomuts (c
MIOMOIIBIO  KAJIbKYJISITOpA) JUIMHBI M YIJIbl Ul HETaOJMYHBIX

3HAUYEHUH

6.2

Ilonw3oBarbes (l)OpMy.]'IaMI/I IIPUBEACHUA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKIACCTBOM JJI1 HAXOKIACHUA COOTHOIIICHUM

MCKAY TPUTOHOMETPUUCCKUMHU BEIIMYNHAMMA

6.3

Hcnonws3oBath TeOpemMbl CUHYCOB M KOCHHYCOB JUISI HaXOXKJICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJIbHUKOBY),

MPUMCHATH UX ITPU PCIICHUHN TCOMECTPHUICCKUX 3a1a4

6.4

Brnagers mousTusMU mpeoOpazoBaHUsl MOJ00US, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCsl CBOWCTBAMU MOAOOUS
MIPOU3BOJBHBIX (UTYP, YMETH BBIYUCIIATH JUIMHBI U HAXOJUTH YIJIbI Y
nono6ubix ¢uryp. [IpumeHsaTh cBOICTBa MOA00MS B MPAKTHUECKUX
3ama4ax. YMeTh MPHBOJUTH TIPUMEPBl TOJOOHBIX (QUTYP B

OKpY’KaoIlleM MHpe

6.5

ITonp3oBaThes TCOPpEMaMH O IIPOU3BCIACHHH OTPEC3KOB XOpAd, O

MPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOMN

6.6

ITonp30BaTbCcsl BEKTOpPAMM, IIOHUMATb WX TIE€OMETPUYECKUM H
(¢u3nuecKkuil CMbICI, IPUMEHATh UX B PELIEHUH T'€OMETPUUYECKUX U
¢usnueckux 3anad. [IpuMeHsTh cKalsspHOE MPOU3BEACHHUE BEKTOPOB

I HAXOXKACHU UIMH U YTIJIOB

6.7

ITons30BaThCA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTH, IPUMCHSATH €TI0 B

PpCeHICHUU I'COMETPUUCCKUX U MPAKTUYCCKUX 3adaY

6.8

Bnagerp MOHATHUSMU TOPaBUIBHOTO MHOTOYTOJIBHUKA, JITMHBI
OKPY>KHOCTH, JUIMHBI TYI'M OKPY)KHOCTU M PaJMaHHOW MEphl yria,
yYMETh BBIYMCIATH IUIOMIAJL Kpyra M ero uactei. IlpumeHsaTts

IMOJIYUYCHHBIC YMCHUA B IMIPAKTUYCCKUX 3aa4dax

6.9

Haxomute ocu winm UEHTpbl CHUMMETpUd GUryp, MNPUMEHSTh

JABHMXKCHUSA ITIJIOCKOCTHU B HpOCTCﬁMHX ClIydasax

6.10

[IpuMeHsSITH, TOJMlyYeHHBIE 3HAHUSA HA TMPAKTHKE — CTPOUTH
MaTeMaTUYECKUEe MOJENH JJIsl 3a[1a4 PEAIbHOM KU3HU U MPOBOAUTH

COOTBCTCTBYIOIUC  BBIYUCJICHHA C TPUMCHCHHUCM HOI[O6I/ISI n




TPUTOHOMETPUYECKUX (DYHKUIUH (MOTB3YSACH,

KaJIbKYJISITOPOM)

rie HeoOXOIHUMO,




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpust

6.1

HauanbHble nonatus reomerpun. Touka, mpsiMasi, OTpe30K, JIyd. YToil. Bunbl
yrioB. BepTukanbHble M cMexHbIE yribl. buccekrpuca yrmna. Jlomanas,

MHOT'OyTOJIbHUK. [lapajuiebHOCTh ¥ NEPIEHANKYIIAPHOCTD IPSAMBIX

6.2

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOH CHMMETpPHH.

IIpuMepsl CUMMETPHUH B OKPYXKAIOIEM MUPE

6.3

OcCHOBHBIE ITOCTPOEHUSI C MOMOUIbI0 LUPKYJIS U JUHEHKU. TpeyronbHUK.

BricoTa, MennaHna, OMcceKkTpHrca, MX CBOMCTBA

6.4

PaBHOOenpeHHBII ¥ pPaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO

TPEyroJbHUKA

6.5

CBolicTBa W TpPHU3HAKM PABHOOEOPEHHOrO TpeyroibHUKa. [Ipu3Haku

PpaBCHCTBA TPCYT'OJIbHUKOB

6.6

CpoiicTBa M TpU3HAKU MapauienbHbIX  mOpaMbelx. CyMma  yrioB

TPEYroJIbHUKA. BHemninue YTJIBI TPCYTOJIBHHUKA

6.7

[TpsimoyronbHbI  TpeyronbHUK. CBONCTBO MeIWaHbl MPSIMOYTOJIbHOTO
TPEYroJIbHUKA, NPOBEAEHHOW K TunoreHyse. Ilpu3Hakm paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTOIbHUKOB. IIpAMOYToIbHBIN TPEYTOJBHUK C YIJIOM B
30°

6.8

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopemMa o OonblieM yriie W OonblIeld CTOpOHE

TpeyrojbHuKa. [lepnenanKynsp 1 HaKJIOHHAs

6.9

I'eomerpuueckoe MecTo TOYeK. buccekrprca yrma U CEpeAMHHBIN

NEPHNCHAUKYIIAP K OTPE3KY KaK TCOMCTPUICCKHUEC MECTA TOUCK

6.10

OkpyXHOCTb M KpyI, XopJa M JuMaMeTp, HX CBoiicTBa. B3ammuoe
pacrojoKeHUe OKpPYXHOCTH M mpsimoi. KacarenbHass M cekymas K

OKPYXHOCTHU




6.11 OKpy»XHOCTb, BIMCaHHasl B yroyl. BrnucaHHas W ONHCAaHHAs OKPYKHOCTH

' TPEYroJIbHUKA
8 KVIACC
Kon IIpoBepsieMblii 31eMeHT COePKAHMS

6 I'eomerpust

6.1 UYersipéxyronpauku. [lapannenorpamMm, ero npu3Haky U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas  Tpameuusi, €€ CBOWCTBAa U  IPHU3HAKU.
' [IpsiMoyronbHas Tpanenus

64 Meron ynBoenus meauansl. LlentpansHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUU TpeyrojibHUKA U Tpanenuu. LleHTp Macc TpeyrosibHuKa

66 [Tonobue TpeyronbHUKOB, Kodduuuent momodus. [Ipusnaku mnomoOus
' TpeyroiabHUKOB. [IpumMeHenne noaqo0us npu pemeHuH MPaKTHYEeCKUX 33134

67 @opmynbl A MJOMAAM TPEYroidbHUKA, MapasuieorpaMMa, pomba H
' Tpaneuuu

68 CaoiicTBa momaaei reomeTpudeckux ¢uryp. OTHoOIIEHUE IIIoIaaei
' o100HBIX (Uryp

6.9 Brrunciienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemieHun
' MPaKTUYECKUX 3374

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja MPsIMOYTOJbHOIO TPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. TpHUTrOHOMETPUYECKHE
¢ynkuuu yrnos B 30°, 45° u 60°

6.12 Bnucannbie v LEeHTpanbHBIE YIJIBI, YrOJl MEXIY KacaTeJIbHOW M XOPIOW.
' VYTel MeXAy XOpJaMu U CEKYIIUMHU

6.13 BrnivcaHHbIE U ONMCaHHBIE YETBIPEXYTOJIBHUKI

6.14 B3anmHoe pacnosiokeHue ABYX OKpyKHOCTell. KacaHue OKpyXHOCTEM.
' OO01mmue kacaTenbHbIE K IBYM OKPYKHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHMS
6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUIECKOE
' TOXJECTBO. POPMYJIbI IPUBEICHUS
Pemenne tpeyroasHUKOB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pemienue
6.2 NPAaKTUYECKUX 33/1a4 C MCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [TpeoOpaszoBanue moaooust. [logodue COOTBETCTBEHHBIX IIEMEHTOB
" Teopema o mpou3BeICHNUH OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEICHUN OTPE3KOB
' CEeKYILUX, TEOpeMa O KBaJipaTe KacaTeJIbHOU
Bektop, mnamHa < (MOAYNb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
65 IPOTHBOIOJIOXHO HANpaBlICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, OIEpalu Haj BekTopamu. PasznoxeHue BeKkTopa IO
JIByM HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunats! BekTopa. CKasipHOE MPON3BEACHNE BEKTOPOB, IPUMEHEHUE JITS
' HaXOXKJCHUS JJIUH U YIITIOB
JlexkapTOBbI KOOPJMHATHI HA MJIOCKOCTH. Y paBHEHUS IPSIMOM U OKPYXHOCTH B
6.7 KOOP/MHATAX, TIEPECEUCHNE OKPYKHOCTEH 1 PSAMBIX. MEeTO1 KOOPIMHAT U €T0
pUMEHEHHE
6.8 ITpaBHIIbHBIE MHOTOYTOJIBHUKH
69 Jnuna okpyxHocTu. ['pagycHas u paauaHHas Mepa yria, BEIYUCICHHE JJIHH
' JIyT OKPYKHOCTEN
6.10 [Tnomane kpyra, cCeKTOpa, CerMeHTa
611 JIBIKEHUS TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (uryp (dJIeMeHTapHbIC
' npencrasienust). [lapannensusiit nepenoc. Ilosopot




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJIbTATAM
0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue OonepupoBarh MOHATUAMHU: MHOXECTBO, ITOJMHOXKECTBO,
OIepallM¥ HaJ MHOXECTBAMHU; YMEHHE OICPUPOBATH MOHATUAMMU:
rpad, CBs3HBIN rpad, OepeBo, LUK, MPUMEHATh UX MPH PEIICHUN
3aa4; yMEHUE MCIOJIb30BaTh TIpauueckoe MpeCTaBICHUE
MHOXECTB JUIsl ONMCAHUSA PEAIbHBIX IPOLIECCOB M SBICHUM, IIPH

pelIeHnH 3a7]a4 U3 APYruxX y4eOHBIX IPEAMETOB

YMeHHe onepupoBaTh MOHATUAMMU: OIIPEAEIICHUE, AKCUOMA, TEOpEMa,
JIOKa3aTelIbCTBO; YMEHUE pAaCIO3HaBaTh MWCTUHHBIC M JIOJKHBIC
BBICKA3bIBAHUA, NPUBOAUTH IIPUMEPHI U KOHTPIPUMEDPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPHUILIAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHATUSIMH: HATYpaTbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypaJbHBIX YHCEIN, MPU3HAKU
JETUMOCTH, 1€JI0€ YUCJIO, MOJYJIb YMCia, OOBIKHOBEHHAs APOOb U
JecsITHYHas Ipo0b, CTAaHAAPTHBIM BUJ YHCIA, pAlMOHATHLHOE YUCIIO,
HppalMOHATILHOE YMCIIO0, apu(METUYECKUN KBaJpaTHBIH KOPEHB;
YMEHUE BBINOJHATH JCHCTBUA C YWCIAMHU, CpPaBHUBaTbh U
yIOpSAIOYMBATh YHUCIA, TPEICTaBIATh YHCIIa HAa KOOPIWHATHOMN
NpsIMOM, OKPYIJIATH YHCIA; YMEHHE JeNlaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYUCICHUM

Kon
NpoBEPSIEMOro
TpeOOBaHUs

1
2
3
4

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LENbIM MOKa3aTeleM,
apu(pMeTHYECKUI KBaIpaTHBIM KOPEHb, MHOTOUWIEH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTEneH!
Oosbllle €IUHMIIBI; YMEHHME BBINOJHATH pacuéTsl Mo (opmyram,
peoOpa3oBaHus LENbIX, APOOHO-PAlMOHAIBHBIX BBIPAXKEHUH U
BBIPAKEHUI C KOPHAMH, Pa3JIoKEHUE MHOTOWIEHA HA MHOXKUTEIH, B
TOM 4YHUCII€ C HUCIOJb30BaHHWEM (OPMYN Pa3HOCTH KBaJgpaToB U

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHON; YMEHHE PEIIATh JIMHEMHbIE U KBAJPATHBIC YPAaBHEHHUS,
IPpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHOM MEePEeMEHHOM, CUCTEMBI
JBYX JINHEWHBIX YPaBHCHUH, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BATh KOOPAHMHATHYIO
NOPSIMYI0 ¥ KOOPAMHATHYIO TUIOCKOCTH Il U300paKEHUsS! peLIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYHKIUS, TpapuK (QYHKIHH,
HyIM (QYHKUIUHM, TNPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE M HAUMEHBIIEEC 3HAYCHUS
GbyHKLIMH; yMeHue OIIEepUPOBAThH HOHATHAMMU: npsimMas
MPONIOPIIMOHATILHOCTb, JINHEHHAS QYHKIUS, KBaApaTHIHas (QyHKIHS,
oOpaTHasi MPOIOPLHOHAIBHOCT, Mapaboja, runep0oya; yMEHHE
ctpouth rpaduku  QYHKIUH, WUCIONB30BaTh TpaduKu IS
OIIpEZCIICHUSI CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, Ul PELICHUS
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB U peaIbHOM JKU3HH; YMEHHE

BBIpaXKaTh GOpPMyJIaMH 3aBUCUMOCTH MEX1y BETMUNHAMU

YMeHue  onepupoBaTb  IOHATHSAMH: IIOCJIEI0BATENBHOCTD,
apudmernyeckass U  TeOMeTpuYecKass IMpPOTPECcCCHH;  YMEHHUE
HCIOJIb30BATh CBOMCTBA MOCIIENOBATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0I11ero 4jaeHa Mpu peleHUH 3aad, B TOM YUCIIE 3a7ad U3 APYrux

Y4eOHBIX MIPEIMETOB U PEATTbHOMN KU3HH

YMeHue pemaTh 3aJjaud pa3HbIX THIOB (B TOM YHCJIE€ Ha MPOIECHTHI,
O WM 4YacTu, JIBWXKEHHE, paldoTy, LIEHy TOBapoB M CTOMMOCTh
MOKYIIOK U YCIIYT, HaJIOTH, 337[a4l U3 00J1aCTH YIpPaBJICHUS JINYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJISATh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3aJauH,
UCCIIEI0BATh MOJTY4YEHHOE PEIIEHHE U OL€HUBATh IIPABONOJ00HOCTh

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMHU: (PUTYpa, TOUKA, OTPE3OK, IpsMas,
Iy, JIOMaHas, yrod, MHOT'OYT OJIbHUK, TPEYTrOJbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUU TPEYTOJIbHUKH,




MPSIMOYTOJIbHBIN TPEYroJbHUK, MeJIuaHa, OMCCEKTpHuca M BbICOTA
TPEYrOJbHHUKA,  YETHIPEXYrOJbHUK,  Iapajjiesorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacarenbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH;
YMEHHE pellaTh 3a/ayd, B TOM YHCIIE€ U3 ITOBCEIHEBHOM JKM3HM, Ha
HaXO0XJICHUE TEOMETPUUYECKUX BEJIMYUH C MPUMEHEHUEM H3yYEHHBIX

CBOWCTB (puryp u paxkToB

10

YMeHHe OmnepupoBaTh MOHATHSIMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MAapaJUICILHOCTh M MEPICHIUKYISIPHOCTD MPSIMBIX,
yroJl MEXIy NPSIMBIMH, TEPICHIUKYISAP, HAKIOHHAS, MPOCKITHUS,
nonpobue  ¢uryp, NOAOOHBIE  TPEYTOJbHUKH,  CHUMMETPHS
OTHOCHUTEIILHO TOYKH W MPSMOM;, YMEHUE PacIiO3HABaTh PaBEHCTBO,
CUMMETpPHUIO W mojobue  ¢Guryp,  NapauieIbHOCTh U

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSHUE, YIroj
(BemuuMHA yIJia, CUHYC U KOCHUHYC yIJla TPEYyTrOJIbHUKA), IJIOLIA/Ib;
YMEHHE OLICHUBATh Pa3Mepbl IPEAMETOB U 0ObEKTOB B OKPYKAIOILEM
MHUpE; YMEHUE TPUMEHATH (OpMynBl MepUMeTpa U IUIOIAAU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAU Kpyra, o0bema
MIPSIMOYTOJIBHOTO TapajuleNIeNANea; YMEHNE IPUMEHATh NPU3HAKU
paBEHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMmy Iludaropa, TpuroHoMeTpudeckue COOTHOILICHMS IS

BBIYMCIICHMS IINH, PACCTOSTHUMN, TUIOIIAIEN

12

YMeHue wu300paxarh IJIOCKME (QUIYypbl M HMX KOMOHMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C IOMOIIbI UYEPTEKHBIX
MHCTPYMEHTOB U DJEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHune omnepupoBaTh IOHATHSAMH: MPSMOYTOJbHAs CHCTEMaA
KOOpAMHAT, KOOPAWHATBl TOYKH, BEKTOpP, CyMMa BEKTODOB,
IIPOU3BENCHNE BEKTOpAa HAa YHCIO, CKALIPHOE TIPOU3BEICHHUE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPBI M KOOPAMHATHI JUIS
MPEACTABICHUS JAHHBIX U PELICHU 3a4a4, B TOM YHCIIE U3 JIPYrHX

y‘-Ie6HBIX npeaMeToOB U peaHLHOﬁ KHU3HU

14

YMmenue OINCpHUpPOBATh TOHATUAMMU: CTOJIOMKOBBIE U KPYI'OBBIC

nUarpamMMbl, TaONWIBI, CpeaHee apuMETHUecKoe, MeIuaHa,




HauOoJIbIlIee ¥ HAaMMEHBIIIEE 3HAUYCHMsI, pa3Max YHCIOBOTO HaOODpa;
YMEHUE W3BJIEKAaTh, WHTEPIPETUPOBATh U  MPEOOPa3OBBHIBATH
nHPOpPMAIINIO, TPEACTABICHHYI0O B Ta0iMIaXx M Ha JUarpaMmax,
OTPaKAIOIIYIO CBOMCTBA M XapaKTEPUCTHKH PEabHBIX MPOIIECCOB U
HBHCHHﬁ; YMCHHUC pacClioO3HAaBaThb U3MCHYUBBIC BCIIMYHUHBI B

OKpY>KaroIlleM MHpe

15

YMeHue onepupoBaTh MOHATUSIMU: CIYYalHBIA OMNBIT (CIy4alHBII
IKCIIEPUMEHT), J3JEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA WCXOJ)
CIIy4alflHOTO OIIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HAXOJUTh BEPOSATHOCTU CIyYalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE pPeIlaTh
3a/la4yd METOJOM OPraHM30BAaHHOIO mepedopa M C UCHOJIb30BAaHUEM
MpaBUjia YMHOKEHUS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUH U SIBICHUW, TOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKpPYXKAIOIIEM MHpPE U B JKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €TI0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMN M3YUYEHHBIM METOA Ul peLIeHHs
3a/1a4u, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTUKHU
B HCKYCCTBE, OIIMCBIBATH OTJEJBHBIE BBIJAIOIINECS PE3yJIbTaThI,
MIOJIyYEHHBIE B XOJ€E PA3BUTHS MATEMATUKU KaK HayKH, IPUBOAUTH
IIpUMEpPbl  MAaTEMATHYECKUX OTKPBITUM W WX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHON UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT coIepKAHUSA

1 Yucna v BEIYMCIICHUS

11 Hatypanbnble u nensie yncina. [Ipu3Haky 1e1MMOCTH LENTbIX YHCell

L OObIKHOBEHHbIE M JeCATHYHbIE  JpoOu, TMPOLEHTHl, OECKOHEYHbIE
' MIEPHOINIECKHE IPOOH

13 Panmonaneubpie uucna. ApuMeTHUecKHe OMNepaluud C PaluOHATbHBIMU
- YHCIIaMU

14 [eiictButenpuple uncia. ApudmeTnyeckue omepanuu ¢ AeHCTBUTEIbHBIMU
- YHCIIaMA

15 [TpuOnkE€HHBIE BBIYMCICHUS, MpPaBUa OKPYIJICHUS, MPUKUIKA U OLIEHKa
- pe3ynbTaTa BIYUCICHUN

2 Anrebpanyeckue BEIpKESHUS

2.1 bykBeHHbIE BbIpayke€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU)

20 Cremnenb ¢ 1enbiM nokaszareneMm. CTeneHb C palloHaIbHBIM TOKa3aTelieM.
. CBoiicTBa cTerneHu

2.3 MHorouseHbl

2.4 Anrebpanueckas 1poob

”E Apudmernueckuil  KopeHb ~ HarypaibHOM  cremeHu.  [leiictBus ¢
' apuQMETHIECCKUMHU KOPHSIMH HATYPALHOU CTETICHN

3 YpaBHEHUS 1 HEPAaBEHCTBA

31 Llenmsie W npoOHO-paloHANBEHBIE ypaBHeHHS. CHCTEMBI M COBOKYITHOCTH
- YPaBHEHU

30 Llensie m apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
- HEpPaBECHCTB

3.3 Pemrenne TeKCTOBBIX 3a7a4

4 YucioBbIe TOCIEN0BATEIIEHOCTH

41 ITocnenoBaTenbHOCTH, CITOCOOKI 3aJaHNs ITOCIIEN0BATEILHOCTEH




Apudpmernyeckass M TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX

4.2
HPOLIEHTOB
5 OyHKIUU
Oyuknust, crnocoObl 3amanus QyHkoun. [paduk  dynkuuun. Obnacth
OIpe/ieNIeHNs] 1 MHOXKecTBO 3HaueHuH ¢pyHkuuu. Hymu gynkunu. [IpomexyTku
5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMHU. MakCUMyMBbl U
MUHUMYMBbI (QyHKIMU. Hanbonpiiee n HauMeHblIee 3HAUeHUE (QYHKIUH Ha
HPOMEXKYTKE
6 KoopanHaTsl Ha IpsAMO# U MIJIOCKOCTH
6.1 Koopaunataas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTYphI U UX CBOIMCTBA
7.2 TpeyroabHUK
7.3 MHOroyroabsHUKH
74 OKpy’KHOCTb U KpYT
75 H3mepeHne reoMeTpuuecKuX BEIMYUH
7.6 BekTopsl Ha miockocTu
8 BeposTHOCTh 1 CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCT
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINUYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET



