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HOACHUTEJIBHAA 3AIIMCKA

I'eoMeTpus Kak OQUH U3 OCHOBHBIX Pa3[€iI0OB IIKOJIBHON MATEMAaTUKU, UMEIOIIUN CBOEH
1Eebl0 00€CTeUnTh M3YYEHHE CBOMCTB M pa3MepoB (UIYp, MX OTHOLIEHHMH U B3aHMMHOE
PAcCIIOJIOKEHHE, ONMPAETCS Ha JIOTMYECKYH0, JOKa3aTENbHYIO JIMHUIO. [[eHHOCTh M3ydeHus
r€OMETPUM Ha YPOBHE OCHOBHOTO 00I11ero oOpa3oBaHHs 3aKIIOYaeTCs B TOM, YTO
oOy4Jaromuiicss y4YUTCS MNPOBOAMTH JOKA3aTENbHbIE PACCYKIECHHUS, CTPOUTH JIOTHYECKUE
YMO3aKJIFOUEHHS, JOKa3blBaTh HWCTUHHBIC YTBEPKIACHUS W CTPOUTh KOHTPHPUMEPHI K
JIO’KHBIM, MPOBOJUTH PACCYX IEHUSA «OT NPOTHBHOIO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB,
(dbopMynupoBaTh OOpaTHBIE YTBEPKIACHUSI.

Bropoil nienpro u3ydeHusi reOMETpUH SBIISIETCS WCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
NPy PELICHUM KaK MaTEeMAaTHYECKUX, TaK M NPAKTUYECKUX 3aJlady, BCTPEYAIOIIMXCS B
peanbHOM >ku3HU. OOydaromIMiicss MNOKEH HAyYUThCAd ONPENEIUTh T'€OMETPUYECKYIO
¢burypy, omucaTh CJIOBAMH JaHHBIA YepTEX WIM PUCYHOK, HAWTH IUIOMIAJL 3€MEJbHOTO
y4acTKa, paccyuTaTh HEOOXOAMMYIO JIMHY ONTOBOJOKOHHOTO Kabenss uiau TpeOyembie
pa3Mepsl rapaxa Uisi aBTOMOOMIIsl. DTOMY COOTBETCTBYET BTOPasi, BHIYMCIUTEIbHAS TUHUS B
U3y4eHUH TreoMeTpuu. llpu pemeHun 3a7ad4 MPAKTHYECKOTO XapakTepa oO0ydaromuics
YUYUTCA CTPOUTHh MATEMaTUUYECKHE MOJEIU PEANbHBIX >KU3HEHHBIX CHUTYyalldid, MPOBOIUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJbTarta.

Kpaiine BaxHO MOAYEPKUBATH CBSI3U T€OMETPHUH C APYTMMH YYEOHBIMU MpPEIMETaMH,
MOTHBUPOBATh HCIIOJI30BaTh OMNpEIEICHUS TeOMETpUYeCKHX (Uryp U  TOHSATHIA,
JEMOHCTPUPOBATh MPUMEHEHUE IMOJYYEHHBIX YMEHUN B (U3MKE U TEXHUKE. IJTU CBS3U
HaumbOonee fApKO BHUAHBI B Temax «Bekrope», «TpuroHomerpuueckue COOTHOIICHUS,
«Meton koopaunaT» u «Teopema ITudaropay.

VYueOnbiit kypc «['eomeTpus» BKITIOYAET CIEAYIONIME OCHOBHBIE Pa3/IeNbl CONECPKAHUS:
«l'eomerpuueckne (GUrypel M HX CBOHCTBa», «VI3MepeHHE TCOMETPHUCCKUX BEITUYHHY,
«/lekapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «Bektopbl», «/IBUKEHUS ILTOCKOCTH,
«IIpeobpazoBaHust MOJOOM.

Ha usyuenue yuebGHoro kypca «['eomerpusi» otBomutcs 204 uaca: B 7 kiacce — 68
yacoB (2 yaca B HeZielni0), B 8 kinacce — 68 yacoB (2 daca B Heento), B 9 kiacce — 68 vacos (2
yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

HavanpHbie noHsTHs reoMerpun. Touka, mpsiMas, OTPE30K, Jyd. Yroiyl. Buuasl
yrioB. BeprukaneHble U CcMexHble yrabl. buccexktpuca yria. JlomaHas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa OoceBoi cummeTpuu. [Iprumepbl
CUMMETPHH B OKPYKAKOIIEM MHUPE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBIKD LHUPKYJIS W JIMHEWKH. TpeyrojapHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHUM  TpeyrojibHUKH.  HepaBeHcTBO
TPEyroJIbHUKA.

CBolicTBa M MpU3HAKU PABHOOENPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKKU NapaJJIEIbHBIX NpsMbIX. CymMMa yrioB TPEYrojbHUKA.
BHemHune yriael TpeyrojibHUKA.

[IpsMoyronbHbIld  TpeyroibHUK. CBONCTBO  MEAUAHbl  MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsSMOYTOnbHBINA TPEYTOJIBHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJBbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOM, Teopema o OousiplieM yrie U OoJbllled CTOPOHE TPEyroJibHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©W - CepeAUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTb U KpyT, XOpJia U AMaMETP, UX CBOMCTBA. B3auMHOE pacIosoxkeHue
OKpYXHOCTH W mnpsamoin. KacarenpHas M cekymas K OKpYXHOCTH. OKpYy>KHOCTB,
BIIMCAaHHAsA B yroJl. BnucanHas ¥ onvcaHHas OKPYKHOCTH TPEYTOJIbHHUKA.

8 KUIACC

Yereipéxyronpauku. llapamienorpamMm, ero npusHaku W CBOWCTBA. YacTHbIe
Clly4aW TapajieJorpaMMoB (TIPSIMOYTOJIBHUK, pPOMO, KBaapaT), WX NpPHU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA U IPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss mMenuanbl. lleHTpanbHas cumMmerpus. Teopema @Paneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[logoOue TtpeyronbHUKOB, KodpduimeHt mnoxgodOus. IlpuszHaku mog0OUs
TPEyroiabHUKOB. [[puMeHnenune nogo0us npu peleHny NPakTUYECKUX 3a1ad.



CaoiicTBa momanet reomerpudyeckux Guryp. Dopmynbl i UIOHIAAU
TpEyrojbHUKa, Mapajuienorpamma, pomba u Ttpaneuuu. OTHOIIEHUE IUIONIaAeH
NMoJ00HBIX GUryp.

Beruuciienue 1uiomaned TPEYroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu permeHun
MPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOTO yrila MNPsSIMOYTOJIBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHEe (PYHKIIUU yTIIOB
B 30, 45 u 60°.

Brincannbie ¥ LIEHTpAIBHBIEC YTJIBI, YTOJ MEXIY KaCaTeJIbHOU U XOPAOU. YTIIbI
MEXIY XOpJaMH M CEKylIMMU. BHHCaHHbIE W ONWCAHHBIE YETBIPEXYTOJIbHUKH.
B3anmuoe pacnonoxenue AByX OKpyxkHocTed. Kacanue oxpyxkHocrteir. OOmiue
KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJ1eCTBO. DOPMYIbI IPUBEICHHUS.

Pemennie TpeyronpHukoB. TeopeMa KOCHHYCOB U T€OpeMa CHUHYCOB. PemieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 MPOU3BEAEHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3ZBEAECHUN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, gnmumHa  (MOAysnb) — BEKTOpa,  COHANPaBICHHBIE  BEKTOPHI,
IPOTUBOMOJIOAKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIEpallil HaJ BEKTOpaMu. Pa3lioxkeHue BEKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOE€ MNpPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa IUIOCKOCTU. YPAaBHEHUS NPSMOU U OKPYKHOCTH B
KOOpJMHATaX, IEPECECYCHUE OKPYKHOCTEH M HpsAMBIX. MeTon KOOpAWMHAT U €ro
IIPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKU. [[JIMHA OKpY»KHOCTH. ['pamycHas u paguaHHas
Mepa yria, BBIYMCIECHHE JUJIMH Jyr OKpyxHocTeil. Ilnomaae Kkpyra, cekropa,
CerMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CHMMETpUH (GuUryp (9jaeMeHTapHbIe
npeactasnenus). [lapannensHeiili nepeHoc. [loBopor.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yJibTaThl OCBOCHUA HIpPOrpaMMmbl  y4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM
MAaTE€MAaTHYECKOM MIKOJbI, K UCIIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYIMX HayKax W
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KIaHUHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIICHUH, TMpOIEAYyp TPaKJaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXJCHHIO OSTHYECKUX MpPOoOIeM, CBA3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTWKEHUM HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM HA AaKTUBHOE YYaCTHE B PEUICHWU NPAKTUYECKUX 3aaad
MaT€MaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BAXXHOCTM MAaTE€MAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM [IJIs YCHEIIHOW Mpo¢eCCHOHATBHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBHUAYATBLHOM TPACKTOPUH OOpa30BaHUS U >KMU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pELICHUH, PpacCyX JACHUH, YMEHHIO BHUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHEHTAlME B  JACATEIBHOCTH HAa COBPEMEHHYK0 CHCTEMY Hay4YHBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAHMEM MaTeMaTUYECKOM HayKH Kak c@epbl YeloBeuecKOn
NEATEIIbHOCTH, JTalnoB €€ Pa3BUTUSA M 3HAYMMOCTHM I Pa3BUTHsS LIMBUIM3ALNM,
OBJIAJICHUEM S3BIKOM MAaT€MaTUKM M MaTEMaTHYECKOW KYyJIbTYpOM KaK CpEICTBOM
IIO3HAHUS MHpPA, OBJAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIENOBATEIBCKOU
NEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMUpOBaHHE KYJbTYPBI 310POBbS H
IMOLMOHATBHOIO 0JIArONOJyYHs:



TFOTOBHOCTBIO TMPHUMEHSITh MAaT€MAaTHYECKHE 3HaHUS B HHTEpPEcax CBOEro
3l0pOBbs,  BEJEHUA  30poBOro  oOpaza  Xu3HU  (3J0pOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUA W OTAbIXa, peryisipHas (Qusnyeckas
aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HABbIKA pe(JICKCHUU, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalueld Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU I pEeIIeHMs 3a]ay B
00JIaCTH COXPaHHOCTU OKPYXaIOUIeH cpefibl, MIIAHUPOBAHUS MOCTYIKOB U OLEHKU HX
BO3MOXXHBIX TIOCHEACTBUN MJisi OKpYXaroled cpelbl, OCO3HAHUEM TJI00ATIBHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTamms K M3MeHSIIOIIMMCS YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEONPEAENEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JESTeNIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpHUOOpeTaTh B COBMECTHOM JEATEILHOCTH HOBbBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyNnHpoBaTh HIE€HU, TIOHATHS, THUIOTE3bl 00 OOBEKTAX U SBICHUSX, B TOM YHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAe(QUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEpP, KOPPEKTUPOBATH IMPUHUMAEMBIC
pelieHuss U JAeWcTBUSA, (QOPMYIUPOBaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble 1ornueckue 1ecTBUA:

e BBISIBISITh W XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MATEMaTHYECKUX
O0OBEKTOB, TIOHATH, OTHOIICHUN MEXIy TMOHATUSAMHU, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHATWUW,  yCTaHABIMBATh  CYIIECTBEHHBIM  MpHU3HAK
KIaccu(UKaIMi, OCHOBaHUS Il OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN34;

e BOCIIPMHHMMATh, dbopmynupoBaTh W OpeoOpa3oBBIBATh  CYKJCHHUS:
yTBEPAUTEIbHbIE W OTpUIATEIbHbIE, E€IMHUYHbIC, YAaCTHbIE U OOIIHUE,
YCJIIOBHBIE;

e BBISBIIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U IPOTUBOPEUHS B
dakTax, TaHHBIX, HAOJIIOACHUSAX U YTBEPXKACHUSAX, peajiaraTb KpUTEPUU st
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;



e JIeNaTh BBIBOJBI C HCIOIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e pa3buparh J0Ka3aTelIbCTBA MAaTEMaTHYECKUX YTBEPKACHUH (MpsAMbIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENIbHO HECJIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BRICTPAMBATh apTyMEHTAIIUIO, IPUBOUTH ITPUMEPHI
U KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpaTh CHoco0 pemieHUs ydeOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOUpaATh HauboJiee TMOAXOAANUMUA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK HCCJIEA0BATEIbCKUM HMHCTPYMEHT I1O3HAHMS,
dopMynupoBaTh BOMNPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEYHE, NpodIEeMy,
CaMOCTOSATEIIbHO YCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMUPOBAThH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e MPOBOJUTH IO CAMOCTOSITEIBHO  COCTABICHHOMY IUJIaHY  HECJIOXHBIH
AKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE IO YCTAHOBJICHHMIO OCOOEHHOCTEU
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;

e CaMOCTOATENHHO (HOPMYIMPOBATh OOOOIIEHUS M BBIBOJLI MO pe3yibTaTam
NPOBENEHHOTO HAOIIOJEHUs, KCCIEIOBAaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIEHHU;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbBIABUTATH
IPEIOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBIBISITH HEJOCTATOYHOCTh M M30BITOYHOCTH HWHMOpPMAIMHM, JTAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BBIOWpATh, AaHAIM3UPOBATH, CHUCTEMATU3UPOBATh U  HHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM MpeICTaBICHNUS,

e BBIOWpaATH popmy mpeacTaBiIeHUS HHGOPMAIIUN U WILTIOCTPUPOBATH PEIIacMbIe
3a/lauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 UX KOMOUHAIUSIMU;

e OIICHUBATh HAASKHOCTH HH(POPMAIMK TI0 KPUTEPUSM, TMPEIIOKEHHBIM
yduTesIeM Wik chOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

e BOCIPUHUMATH U (HOPMYJIHPOBATH CYKICHUS B COOTBETCTBHM C YCIOBUSIMH U
HEeISIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOUKY 3PEHUS B
YCTHBIX W THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAYy pEIIeHUs
3a/1a4l, KOMMEHTHUPOBATh MMOJYUEHHBIN pe3yJIbTaT;

e B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI 0 CYLIECTBY OOCYXIAAa€MOW TEMBI,
npoOJieMbl, periaeMoi 3ajayu, BbICKA3bIBaTh HWJEH, HAllCJICHHbIE HA IOMCK
pElIeHNUs, COMOCTaBIISITh CBOM CYXACHUS C CYKJICHUSIMU JPYTUX YYaCTHUKOB



nuanora, OOHapyXuBaTh pa3liUuyMe U CXOJCTBO TMO3UIIMH, B KOPPEKTHOM
dbopme hopmMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e MPEJCTABIATH PE3yJbTaThl PEIICHUS 3aJauM, SKCIEPUMEHTA, HCCIICIOBAHMUS,
MPOEKTa, CAMOCTOSITEJILHO BBIOMPATH opMaT BBICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPUH;

e TOHUMATh W WCIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBHIYaTbHOU
paboTHI MPHU pPElICHUU YIEOHBIX MATEMATHUYECKUX 3a/1a4;

e MPUHUMATH I1I€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPraHU3AIIUI0
COBMECTHOM pabOThI, pacrpeeisTh BUAbI padoT, 10rOBapUBATHCS, O0CYXKIATh
MpoILIeCcC U Pe3ysbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e YYacTBOBATh B IPYNMOBBIX GopMax padoThl (00CYykAeHUS, OOMEH MHEHUSMHU,
MO3rOBBIC IITYPMBI ¥ JIPyrue), BBINOJHATH CBOK 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBHUS C JPYTMMH WICHAMH KOMaHIbI, OIICHUBATH
KauecTBO CBOETO BKJIaja B  OOMMUA MNPOAYKT TIO  KPUTEPHSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aUMOCHCTBHUSI.

PeryasiTUBHbIC YHHBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

e CAMOCTOATENIBHO COCTAaBJSATH IUJIAH, QJITOPUTM pELIECHUs 3afadu (WU €ero
4acTh), BbIOMpaATh CMOCOO pemieHus ¢ Y4ETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHnii ¢ y4éToM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

e BIAACTh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa
peleHns MaTeMaTUYECKOM 3a1a4u;

e MPEIBHUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH IPU PEUICHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJCHHBIX OMMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHUMBATh COOTBETCTBUE PE3YJbTAaTa JESITEIBHOCTU IOCTABICHHOW LEIH U
YCIOBUSM, OOBSCHSATh NPUYMHBI JIOCTHMIKEHUS WM HEJIOCTHKCHUS IIeiH,
HAXOJUTh OLIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydenus B 7 KJjacce OOy4YarOUIUUCS TONYYHUT CJECAYIOIIHE
MpeIMETHBIE PE3YIbTAThI:

Pacno3naBaTh M3ydeHHBIE TEOMETPHUCCKHUE (PUTYPHI, ONPEACIATh KX B3aUMHOC
pacmojioKeHne, HU300pakaTb TE€OMETPUUYECKHE (DUTYPHI, BBIMOJHIATH YEPTEXKHU IO
YCIOBUIO 3a7aud. M3MepsaTh JMHEWHBbIE W YIJIOBbIE BEIMYMHBL. PermaTe 3amaud Ha
BBIYMCIICHUE JIJTMH OTPE3KOB M BEJIMUMH YTJIOB.



Jenatb rpy0Oyro OLIEHKY JIMHEMHBIX U YTJIOBBIX BEIMYUH IPEIMETOB B pPEabHOU
KU3HU, Pa3MEpPOB NMPUPOIHBIX 00BEKTOB. Paznuuare pazMepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1aYaM.

[lonp30BaTbCs  NpPU3HAKAMH DPABEHCTBA  TPEYIOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PELIEHUH 3a/1a4.

[IpoBOAUTE JIOTHYECKUE PACCYXKIAEHUA C HCHOJb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCs NPU3HAKAMH PABEHCTBA IMPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMaHBbI, MPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pPELIEHNN FEOMETPUYECKUX 3a/1a4.

OnpenensaTe NapajuiebHOCTh MPSAMBIX C MOMOILBIO YTIIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymad. Onpenensatb MapauieIbHOCTh MPSMBIX C IOMOLIBIO PAaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MpsMOi.

PemaTh 3aaun Ha KieTyaToi Oymare.

[TpoBOANTEL BBHIYUCIICHUS U HAXOJUTh YHCIOBbIC U OYKBEHHBIC 3HAUCHUSI YTIIOB
B T€OMETPUYECKHX 3a/layaX C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBONCTB yIJIOB, OOpa30BaHHBIX TMpU MEPECEYCHUH JBYX
NapajuIebHbIX NPSMBIX CEKylled. Pemars npakThyeckue 3ajJadyd HAa HAXOXKIECHUE
YTJIOB.

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEaeIsaTh
OMCCEeKTPHUCY yIJia U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3Ky KaK IeOMETPUYECKUE
MecTa TOYEK.

@opmMynUpOBaTh ONPEACICHUS OKPYKHOCTM U Kpyra, XOopAbl U JHaMeTpa
OKPYKHOCTH, IOJIb30BATHCA UX CBOMCTBAMHU. YMETh IIPUMEHSATH 3TU CBOWCTBA IIpU
pELICHUH 3a1ay.

Bianetp mNOHATMEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lonmb3oBaTbes (akTamMd O TOM, 4YTO OHCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCA B OJHOW TOYKE, M O TOM, YTO CEPECIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.

Bianetp moHsATHEM KacaTeNbHOW K OKPYXKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOU U paguyca, POBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCs NPOCTENIIMMU T€OMETPUIECKUMH HEPABEHCTBAMU, [IOHUMATh UX
MMPAKTUYECKAN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHUSA C MOMOIIBIO LHUPKYJIS U
JIMHEVKH.

K xoHmy oOydenus B 8 KkJjacce oOy4yarOUMiCs TONYYHUT CJIECAYIOIIHE
MIPEIMETHBIE PE3YIbTATHI:

PacnoznaBath  OCHOBHBIE BHJABI  YETBHIPEXYTOJBHUKOB, HUX  DJIEMEHTHI,
MOJIb30BAThCSI KX CBOMCTBAMU MPU PELICHUH T'€OMETPUUECKHUX 3a]1a4.



[IpuMeHsATH CBOICTBA TOYKM INEPECEUEHUs MEIUaH TPEYrojibHUKa (LIEHTpa
Macc) B PEIICHUH 3a/1ay.

Brnaners nmoHsiTHeM cpeaHEN JUHUU TPEYrOJIbHUKA U TPaNeluu, IPUMEHSATh UX
CBOWCTBA IIPU peLICHUU reomerpuueckux 3anad. [lons3oBarscsa teopemoit daneca u
TEOPEMON O TNPOMOPLHUOHAIBHBIX OTpe3KaxX, MNPUMEHITb UX I pelleHus
MPaKTUYECKUX 3a]1a4.

[IpyMeHsATh MPU3HAKU MOAO0OUSI TPEYTrOJbHUKOB B PEUICHUH T'€OMETPUUYECKUX
3azay.

[lonb3oBaThcst Teopemoi Iludaropa s pelieHUs TEOMETPUUYECKUX U
npakTHyeckux 3ajady. CTpOUTh MaTeMaTHYECKYI0 MOJIETb B MPAKTHUYECKUX 3a/1auax,
CaMOCTOSTEILHO JIeNIaTh YEPTEXK U HAXOJAUTH COOTBETCTBYIOUIUE JJIUHBI.

BnageTrs mMOHATHMSMM CHUHYCa, KOCHMHYCa M TaHre€Hca OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [101b30BaThCsl ATUMHU TMOHATUSMU JJIsi PEIICHUS
NPAaKTUYECKUX 3a]a4.

Boruncnars (pa3nuyHbIMU crioco0aMu) IUIOMIAAb TPEYroJbHUKA M ILJIOLIATU
MHOTOYTOJIbHBIX (PUryp (MOJB3yACh, I/I€ HEOOXOIUMO, KaIbKyIATOpoM). [IpuMeHsTh
MOJIYYEHHbIE YMEHHSI B IPAKTUUYECKUX 3aadax.

BnageTs NOHATHSMM BOUCAaHHOTO M IEHTPAJIbHOTO YIJIa, MCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriaxX, yriax MexIy XOopAaMmH (CEKYUIUMHU) U YIIe MEXIy
KacaTeJIbHOUM U XOp0i MpHU PEeIIeHUH FT€OMETPUUECKUX 3a/1a4.

BnageTs mnoHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsAT, TOTyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENU /IS 3a]1a4 PeaNbHON KH3HU M MPOBOJIUTH COOTBETCTBYIONINE BBHIYMCICHUS C
NpUMEHEHHEM TOJ00US U TPUTOHOMETpHHM  (MOJB3YSACh, TIE HEO0OXOIUMO,
KUIBKYJIATOPOM).

K konmy oOyueHus B 9 kiacce oOyJaromUNCS TMOJYYUT CIETYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YTIIOB, HAXOJAUTH C UX MOMOIIBIO
Pa3JIMYHBIE 3JIEMEHTBI MPSIMOYTOJIBHOTO TPEYrOJbHUKA («PELICHUE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). Haxonuts (C MOMOILIBIO KalIbKyJIsTOpa) JIMHBI U YIJIBL IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMylnamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJECTBOM JUII HAXOXJACHHS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISl HAXOXKACHUS Pa3IHMYHbIX
AJIEMEHTOB TPEYroJbHHUKA («PEIIeHUE TPEYTrOJbHUKOBY»), MPUMEHSTh UX MpHU
pELICHNH F€OMETPUYECKHX 3a]1ay.

BnageTte noHsATHsMH npeoOpa3oBaHUsl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nofgoOubix ¢uryp. Ilonp3oBaThCs CBOMCTBaMHM TOA00MS MPOU3BOJIBHBIX (QUryp,



YMETh BBIYUCIATH UIMHBI M HAXOAUTh YIJIbI y MOAOOHBIX (uryp. IIpuMeHATH
CBOICTBA MOI00US B MPAKTUYECKUX 3a/1a4yaxX. Y METh PUBOJUTH MPUMEPHI MTOJO0HBIX
(Guryp B oOKpyXxaroemM MUpe.

ITonp30BaTbCsa TEOpEMaMU O IIPOU3BEACHUU OTPE3KOB XOpZ, O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaAPaTe KacaTeIbHOM.

[lonb30BaThCs BEKTOpaMHU, MOHUMATh HX TEOMETPUYECKUN U (pu3nyeckuit
CMBIC]I, TPHUMEHSITh KX B PEHIEHUH TEeOMETPUYECKUX M (PHU3MYECKUX 3aaad.
IIprMeHATH CKasIpHOE NIPOU3BEICHUE BEKTOPOB Ul HAXOKIEHUS UIMH U YIJIOB.

ITonp30BaTbCsd METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PELICHUU
F€OMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

Bianets NOHATHMAMU IPAaBUIBHOIO MHOTOYIOJIBHUKA, [UIMHBI OKPY’KHOCTH,
JUIMHBl OyTW OKPYKHOCTM WU PaJMaHHOM MEpbl yIJIa, YMETb BBIYUCIATH ILIOLIA]b
Kpyra u ero yacreu. [IpyuMeHsTh 1oay4eHHble YMEHU B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (MaM UEHTPBI) CUMMETPUU (QUTYp, NPUMEHSTh JIBUXKEHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

IIpyMeHATh TOJIyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTHYeCKue
MOJENM JUIS 3a/1a4 PeajlbHOW KU3HU U MPOBOJAUTH COOTBETCTBYIOIUE BBIYMCIICHUS C
OpUMEHEHHUEM TOoJ00MsI W TPUTOHOMETpUUYECKUX (yHKUM (MONb3ysch, T
HE00X0AMMO, KaIbKYyJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koau4yecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue
Kontpoas | Ilpaktu (uudposrbie)
Ne i/ pa3iesioB U TeM
Bcero HbIE yecKHe o0pa3oBaTe/ibHbIE OcHoBHbBIEe BU/bI eI TeJIbHOCTH
NPorpamMmbl
padoTbI padoThI pecypcsl
[Ipocreitmme
reOMETPUUYECKUE .
N3yyenne npocrermmx
burypsl u ux

1 o 14 bubmuoreka [JOK F€OMETPUYECKUX PUTYp U UX

CBOIICTBa. .
https://m.edsoo.ru/7f415e2e CBOICTB, a TAKXKE U3MEPEHUIO
N3mepenue
F€OMETPUYECKUX BEJINYUH
TreOMETPUYECKUX
BEJINYUH
N3ydenue knaccuukaun
bu6mmoreka [JOK
2 TpeyrosbHUKN 22 1 TPEYroJbHUKOB, TOCTpOEHUE (HUTYD
https://m.edsoo.ru/7f415e2e
U pelleHue 3a1a4
N3yyeHue CBOWCTB MapalieNbHbIX
MPSMBIX.
N3yyeHue TeopeMsbl O CyMME YIJI0B
[TapannensHbie TPEYroJbHUKA.

3 psiIMbIE, CyMMa 14 1 bubnmnoreka HOK N3yyeHnue TeopeMbl O BHEITHEM
YIJI0B https://m.edsoo.ru/7f415e2e yIJI€ TPEYroJibHUKA.
TpPEYroJbHUKA Pewenue 3aiau ¢ napajiienbHbIMUA

MPSMBIMHU.
Pemrenue 3agau Ha cyMMy yriioB
TPEYroJbHUKA.

4 OKpy»XHOCTb U 14 1 bubnmnoreka [JOK N3yuenue

KpYT. https://m.edsoo.ru/7f415e2e OIIPENIEIICHUS,OTIEMEHTOB, CBOVCTB



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

['eomerpuueckue OKPY>KHOCTH, OTIPEJICIICHUS Kpyra.

MOCTPOCHUS [TocTpoeHue OKpyKHOCTHU ¢
[IOMOLIBIO LUPKYJIA.
PaboTa c ma6ionom
Nsmepenue paanyca u
JMaMeTpa OKPYXKHOCTH U Kpyra.
Breruucnenune nuamertpa (paaunyca)
OKPY>KHOCTH U Kpyra II0 UX
3aJJaHHOMY pajuycy (IuameTpy)
Pazbuenue kpyra Ha paBHbIE YacTH
becena.

[ToBTOpEHME, Pemenue 3agau.

00o001IeHNe 4 Bubmmorexa [IOK Pabora B rpynmnax.

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

3HAHUU JII/IJIaKTI/IquKI/Ie HI'PBI.

ITonBeneHue UTOTOB.
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue
Kontposns | Ilpakru | (undpossbie)
Nen/m | pa3nenoB u Tem OcHOBHBIE BHBI
Bcero | Hble YyecKue oOpa3oBaTe/bHbIE
NPorpamMmbl NeATeIbHOCTH
padoThI padorel | Ppecypcehbl
N3yyenune onpeneneHui
YETHIPEXYTOJILHUKOB U UX BUJIOB
N3ydenne cBOMCTB
YETBIPEXYTOJIBHUKOB.
Pemenne 3amay Ha HaXOXKICHNE
YIJIOB, CTOPOH U CBOMCTB
. bubnuoteka [JOK YETBIPEXYTOJILHUKOB.
YeTbIpEXyrolbHUKN 12 1 1 pexyT
https://m.edsoo.ru/7f417e18 PucoBanue pa3HbIX BUJIOB

YETHIPEXYTOJILHUKOB C
IIOMOIIBIO JTJUHEUKU U
KapaHjaria
Ornpenenenne, K KAKOMY BULY
OTHOCHUTCS] HApHUCOBAaHHBIN
YeThIPEXYTOJIbHUK

Teopema daneca u

TeopeMa o
Wzydenue (GHopMyIupoBOK,

MIPOTIOPIMOHATBHBIX bubnmnoreka HOK

15 1 JI0Ka3aTeJIbCTB U MIPU3HAKOB

OTpE3Kax, https://m.edsoo.ru/7f417e18
10100Us TPEYTOJILHUKOB.

no100HbBIE

TPEYroJbHUKU

IImomane. Wzydenue dhopmyn s

bubnumorexa [IOK
Haxoxnenne 14 1 BBIYMCIIEHUS TUIOIIAIH
. https://m.edsoo.ru/7f417e18
JIomaaen TPEeYroJbHUKA.



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

TPEYroJILHUKOB U
MHOTOYT'OJIBHBIX

¢uryp. [Tnomaam
o100HBIX pUryp

Pemienue 3ama4 Ha HAX0XKICHUE
TJIOIIA I TPEYTOJIbHUKA,
Nzyuenue dhopmyn as
BBIUMCJICHUS TIJIOMIAIeH
MHOTOYTOJIbHBIX (PUTYp
Pemrenne 3amad Ha HAX0XKICHHUE
TJIOIIA I MHOTOYTOJIbHUKA
N3yyenune Teopemsl 0 TUIOLIAIIX
101I00HBIX (uUryp

Pemrenne 3amad Ha HaX0XKICHHUE
TIJIOIIATU TI0T00HOM (PUTyphI

Teopema [Tudaropa

bubmmoreka [IOK

Penrenue 3aga4 Ha HaXOKICHHUE
JUTUHBI OJJHOM CTOPOHBI
MPSAMOYTOJIBHOTO TPEYTrOJIbHHKA,
€CJIM U3BECTHBI JIJTUHBI ABYX

1 Hayaya 10 IPYTHUX CTOPOH.
https://m.edsoo.ru/7f417e18 YT P
TPUTOHOMETPUU N3yuenne
JI0KA3aTeIbCTB TEOPEMBbI
[IpumeneHne TeopemMsbl B
CTPOUTENbCTBE
VYriel B
OKPY>KHOCTH.
Brncannsie u T
3y4€HUE YIII0B B OKPYKHOCTH
OIUCaHHBIE 1 4 PyX ’
bubnmnoreka HOK BIIMCAaHHBIX U OIIMCHBIX
YEeThIPEXYrOJIbHUKH. 13
https://m.edsoo.ru/7f417e18 YEThIPEXYTOJIbHUKOB,
KacarenbHble k
KacaTeJbHbIX K OKPYKHOCTH
OKPYXHOCTH.
Kacanue
OKPYKHOCTEH
[ToBTOpEHuUE, 4 bubnunorexa LIOK VeTHBIR ompoc.



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

000011IeHNE 3HAHUN

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

PaboTa B rpynnax.
CamocTosrenbHas padboTa.
ITpakTrueckas padoTa.
CaMOKOHTPOJIb.
Camoanainus u pediekcus.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68
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9 KUIIACC

KoaundyecTBO YacoB DJIeKTPOHHbIE
HauMeHoBaHHe
Kontpouas | Ilpaktu (undposbie)
Ne i/ pa3aeyioB M TeM
Bcero HBIE yecKue 06pa30BaTe.m>m>1e OcHoBHBIE BHUABI A€ATCJIBbHOCTH
NPorpamMmbl
padoThI padoTbI pecypcbl
Tpuronomerpus.
Teopemsl
N3yuenne (opMyInpoBOK U
KOCHUHYCOB U bubmuoreka [JOK
16 1 JI0KA3aTeJIbCTB TEOPEM, a TAKKE
CHUHYCOB. https://m.edsoo.ru/7f41al2c
pelieHue 3a1a4 Ha UX IpUMEHEHHE.
Pemenne
TPEYroJIbHUKOB
N3yuenue nousTus nmpeoOpazoBaHms
moJ100us ,CBOMCTB MpeoOpazoBaHMs
moxoous
Pemenue 3amau Ha mogodue duryp.
HN3yuenne NOHIATHHA OTPE3KOB
[IpeobpazoBanme 4 P
KacaTeJIbHBIX K OKPY>KHOCTH,
nonoous. . .
bubnunorexa [JOK IIPOBEIEHHBIX U3 OJTHOU TOYKH, U
Merpudeckue 10 1 B
https://m.edsoo.ru/7f41al2c | Apyrux CBOMCTB
COOTHOIIIEHHUS B
N3ydenue TeopemM 0 IpoU3BEACHUN
OKPY>KHOCTH
OTPE3KOB XOP/I, O MPOU3BEACHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe
KacaTelIbHOM.
Pemienue 3aga4 Ha METpUYECKUE
COOTHOIIIEHHUS B OKPY>KHOCTH
W3y4YEHUE TTOHATHUM, OTIepaLuil Hal
Bbu6nuoreka 1HOK BEKTOPAaMH, PEIICHUE 3a1a4 U
Bekropst 12 1 4 PAMIL, P

https://m.edsoo.ru/7f41al2c

IIPUMEHEHHE BEKTOPOB B Pa3IMUHBIX
o0nacTax.



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

JlexapToBBI
KOOpAWHATLI HA

bubmnoreka IIOK
https://m.edsoo.ru/7f41al2c

PaccmoTtpeHne npsiMOyroJibHOM
JIEKapTOBOM CUCTEMBI KOOPAUHAT HA
IJIOCKOCTH, OIIPEENICHUE KOOPAUHAT
TOYCK U UX NPUMCHCHUC IJId PCIICHUA

IIJIOCKOCTH r€OMETPUYECKUX 3a]1a4
Pemenue 3agau npeanosaraer
MPUMEHEHNE METO/1a KOOP/IMHAT,
N3ydeHne TeopeTnyecKux 3HaHui O
MMPpaBHUJIbHBIX MHOT'OYI'OJIbHUKAX,
[IpaBunbHbIE dbopmyrnax /sl BEIYUCICHUS YTIIOB,
MHOTI'OYI'OJIbHUKH. JJIMHBI OKPY>KHOCTH, IJIOIIAAN Kpyra
Jnuna W KPYTOBOTO CEKTOpA.

OKPY>KHOCTH U
IIJIOIIAJIb KpyTa.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

Pemenue 3aga4 Ha npUMEHEHUE
M3YYEHHBIX (POPMYIL.

Brruncienue BrinonHeHE KOHTPOJIBHBIX PabOT 110
IO aae i TeMe, KOTOPBIC TTPOBEPSIIOT 3HAHUS U
YMEHUS YYaIIuXCH.
N3yuyeHue onpeneiacHus IBUKEHUS U
CBOWCTB JIBM)KEHUN
N3ydeHune CBOMCTB JBUKEHUS
JBrkeHust bubnuorexa [JOK
Pemenue 3a1a4, CBSI3aHHBIX C
IIOCKOCTH https://m.edsoo.ru/7f41al2c
JIBIDKEHUSMU.
[TocTpoenue ¢uryp ¢
HCIIOJIb30BAHUEM JIBIKEHUIN
AKTyanu3anus OOPHbBIX 3HAHUN U UX
[ToBTOpEHuUe,
KOPPEKLHUSL.
0000111eHME, bubnuoreka [IOK
OTtpaboTKa MPaKTUYECKUX HABBIKOB
cucTeMaTu3alusl https://m.edsoo.ru/7f41al2c
. CamocTtosarenpHas paboTa ¢
3HaHUI

CaMOIIPOBEPKOI



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://урок.рф/library/kontrolnaya_rabota_pravilnie_mnogougolniki_dli_213117.html
https://урок.рф/library/kontrolnaya_rabota_pravilnie_mnogougolniki_dli_213117.html
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https://m.edsoo.ru/7f41a12c
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC
Koxa .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
6 I'eomerpus
Pacnio3naBath u3ydeHHBIE T€OMETpUUYECKHE (PUTYpBI, ONMPENCNITh UX B3aUMHOE
6.1 pacrosioKeHue, n300pakarb reoOMeTpUIeCcKie (DUTYPHI, BBITIOIHATH YEPTEXKH TIO0
YCJIOBUIO 33/1a4d. VI3MepsITh TUHEWHBIEC U YTIIOBbIE BETUYMHBIL. Pemars 3a1aun Ha
BBIYUCIICHUE JJTHH OTPE3KOB U BEJTUYHH YTJIOB
Jenath rpyOyr0 OICHKY JUHEHWHBIX U YIJIOBBIX BEIMYUH MPEAMETOB B peaTbHOU
6.2 YKU3HH, Pa3MEPOB MPUPOTHBIX 00BEKTOB. PasnmuuaTs pasMepsl 3TUX 0OBEKTOB IO
TTOPSIIKY BEJIMYHNHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a]1a4am
6.4 [Tonb3oBaTbCs MpU3HAKAMU PABEHCTBA TPEYrOJLHUKOB, UCIIOJIB30BAaTh MPU3HAKU
U CBOICTBa paBHOOEIPEHHBIX TPEYTrOJIHHUKOB MPU PEIICHUH 3a]1a4
65 [IpoBoauTH JOTMYECKHE PACCYKIEHUS C HCIOJIb30BAHMEM T'€OMETPHUYECKUX
TeopeM
[Tonb3oBaThcsi MNpU3HAKAMU  PAaBEHCTBA MPSAMOYTOJbHBIX  TPEYTrOJIbHHUKOB,
6.6 CBOMCTBOM  MEJHMaHbl, MPOBEIEHHONM K THUIOTEHY3€ MPSAMOYTOJIBHOTO
TPEeYroJbHUKA, B PELICHIUH F€OMETPUUECKUX 3314
Onpenensars mapaieNbHOCTh IPSIMBIX C MMOMOUIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
6.7 HUMU cekymas. OnpenensaTh napauielbHOCTh MPSMBIX C MOMOIIBI0 PABEHCTBA
paccTOSIHUN OT TOYEK OJIHOM MPSAMOM JI0 TOUeK APYroi mpsiMoin
6.8 Pemats 3a1auun Ha KiieT4aroii Oymare
[TpoBOIUTH BHIUKCICHHS U HAXOAUTh YHCIOBbIE U OyKBEHHbIC 3HAUECHHUS YTJIOB B
F€OMETPUUECKHUX 337auyaX C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
6.9 MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPH MEPECEUCHUU JBYX
napajyieIbHbIX HpsAMBIX ceKyuled. Pemare mnpakThueckue 3agadyd  Ha
HaXOKJIEHUE YTIJI0B
6.10 Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOUYEK. YMETh OIpeaeNsTh

OUCCeKTpUCY yIJla M  CEepPeIUHHBIM TMEepHeHAMKYIsAp K OTpe3Ky Kak




TCOMETPHUUICCKUC MECTA TOUYCK

@OopMyIMpOBATh ONPEICICHUS OKPY)KHOCTH M Kpyra, XOpIAbl U JHaMeTpa

6.11 OKPY>KHOCTH, IOJb30BaThCSI UX CBOMCTBAMHU. YMETh NPUMEHATH 3T CBOMCTBA
IIPY PELICHUN 3a/1a4
Biagete noHATMEM ONMCAHHOM OKOJIO TPEYTrOJbHHUKA OKPY/KHOCTH, YMETb
6.1 HaxomuTh €€ meHtp. [lomp3oBaTbes (pakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB
' TPEYroJIbHUKA IIEPECEKAIOTCsI B OJHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIE
MIEPIEHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAOTCS B OJJTHOM TOUKE
6.13 Biamete moHsATHMEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BAaTbCS TEOPEMOU O
' MIEpIEHIUKYISIPHOCTH KacaTeJIbHOW U paJnyca, IPOBENEHHOTO K TOUKE KaCaHUs
6.1 [Tonb30BaTbcst MPOCTEUIIUMU T€OMETPUUECKUMU HEPaBEHCTBAMU, TIOHUMATh UX
' MPAKTHYECKHUI CMBICIT
6.15 [IpoBOANTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOECHHSI C MOMOIIBIO LUPKYIS H
- JMHEWKH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsIeMoOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
6.1 Pacno3sHaBatb  OCHOBHbIE  BHUJABl  YETBIPEXYrOJIBHUKOB, HMX  3JIEMEHTHI,
' M0JIb30BaThCS UX CBOMCTBAMU IIPU PELICHUH F€OMETPUUYECKUX 3a]a4
6.9 [IpuMeHsTh CBOMCTBA TOUKH MEpeceUeHrs MEANaH TPEyrojibHUKA (LIEHTpa Macc)
' B pELICHUH 3a]a4
Bnagete noHsTHEM CcpeHEl JMHUU TPEYroJbHUKA W TpalelUuu, IPUMEHITh UX
6.3 CBOWCTBA IIpU peEUIEHUM TreomeTpuueckux 3anad. l[lomp3oBaThecsi Teopemoit
' Qdaneca U TEOPEMOW O MPONOPUUOHAIBHBIX OTPE3KaX, MPUMEHATh HX HJd
pELICHUS] TPAKTUYECKUX 3aa4
6.4 [IpuMeHsTh MpPU3HAKK MOAOOUS TPEYroJbHUKOB B PEIICHUH T'€OMETPUUYECKUX
. 3a1a4
[Tone3oBatbes  Teopemoi IIudaropa mnst  pemieHus TreoOMETPUYECKHX U
6.5 npakTuueckux 3agad. CTpOUTh MaTEMaTUYECKYI0 MOJIEIb B MNPAKTUYECKUX

3agadax, CaMOCTOATCIIBHO ACJIaTh ‘-ICpTé)K " HaXOJUTh COOTBCTCTBYIOMIUC JJIMHbBI




6.6

Biagete nmoHATMSAMM  CHHYCA, KOCHHYCa M TaHI€HCa OCTPOro  yria
IIPSIMOYT'OJIBHOTO TPEYroJIbHUKA. [10/1630BaThCA 3STUMU NOHATUAMH U1 PELLICHUS

MMPAKTUYCCKUX 3ada4

6.7

Boruucnsate (paznuyHbIiMH cioco0aMu) IUIOMIA[L TPEYroJIbHUKA W TUIOMIAAH
MHOTOYTOJBHBIX  GUryp (MOJIB3YSICh, TIE HEOOXOIUMO, KAIBKYIATOPOM).

[IpuMeHATH NOTy4EeHHBIE YMEHHUS B IPAKTUYECKUX 3aa4ax

6.8

BitageTe NOHATHAMU BIMCAaHHOTO Y LIEHTPAJIBHOTO yIJjla, UCIIOIb30BATh TEOPEMBI
O BIIMCaHHBIX Yyrjax, Yrjax MexXay XopAaMH (CeKyLIUMH) U YIJe MEeXIy

KacaTeJIbHOW U XOpJOH NPU PEIICHUH N'eOMETPHUYECKUX 3a1a4

6.9

Biagete NOHATHEM ONMCAaHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA

OITMCAHHOT O I-IGTI)IpéX}’l"OJ'H)HI/IK’c’t IIpU pCUICHNU 3aaa4

6.10

HpI/IMeHﬂTI) IMOJIYYCHHBIC 3HaHWA Ha IMPAKTHKE — CTPOHUTH MATCMATHUYCCKUEC
Moa€In I 3aJad peaJ'II)HOI\/'I KU3HU W TNPOBOJUTH COOTBETCTBYIOIIHC
BBIYUCIICHHUA C TIPUMCHCHUEM 1'[021061/15[ U TPpUTOHOMETPHUU (HOJ'[I)SYXCI), rac

HE00X0IMMO, KaJIbKYJISITOPOM)

9 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

6

I'eomerpust

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX IMOMOIIBIO
pa3IUYHbIE  JJIEMEHThl  MPSAMOYIOJBHOTO  TPEYrojbHUKa  («pelieHue
HOPSIMOYTOJIBHBIX TPEYrOJBHUKOBY»). HaxomuTh (¢ MOMOIIBIO KabKYISITOPA)

JJIAHBI U YTJIbIL JJIST HETAOIMYHBIX 3HAYECHUH

6.2

ITonw3oBaThCs (l)OpMy.]'IaMI/I MNpUBCACHUA W OCHOBHBIM TPUI'OHOMCTPHUUCCKUM
TOXICCTBOM [JId HAXOXICHUA COOTHOIIICHUM MCKAY TPHUTOHOMCTPUUCCKUMU

BCINYHNHaAMUN

6.3

Hcnonp3oBaTh TCOPEMBbI CHMHYCOB H KOCHUHYCOB JISI HAXOXKIACHUA PA3JINYHBIX
QJICMCHTOB TpPCYIrOJIbHUKA («pemeHHe TpeyTOJ'ILHI/IKOB»), INPpUMCHATH HUX IIPHU

pCHICHUN T'COMCTPUYICCKHUX 3a/iaYd

6.4

Bnagers moHsTHAMU Hp606pa30BaHI/I$I HOI[O6I/I$I, COOTBCTCTBCHHBIX 3JICMCHTOB

no1o0HbIX (uryp. Ilonb3oBaThcsi cBOMCTBaMHU MOJOOMS MPOU3BOJIBHBIX (UTYP,




YMETh BBIYMCIATH JUIMHBI U HAaXOJUTh YIIbl Y MOJNOOHBIX ¢uryp. IIpumensars
CBOMcTBa MOJOOMS B MPAKTHUECKUX 3aJadyax. YMETh MPHBOAMUTH IMPHUMEPHI

101I00HBIX (PUTYp B OKPY’KAIOIIEM MUDPE

ITonp30BaThCs TCOpEMaMH O IMPOU3BCACHUN OTPEC3KOB XOpJ, O MNPOU3IBCACHHU

o OTPE3KOB CEKYILHX, O KBaJIpaTe KacaTeJIbHOU
[Tonb30BaThCs BEKTOPAMH, TOHUMATh UX TEOMETPHUECKUH U (PU3UUECKHIA CMBICIT,
6.6 NPUMEHATh UX B PEIICHHH T€OMETPHUYECKHX M (U3NYECKUX 3amad. [IpumeHsTsh
CKaJISIpHOE IIPOU3BEICHIE BEKTOPOB /ISl HAX0XK/IEHUS JJIUH U YTJIOB
6.7 [Tonb30BaThbcst METOJOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTHh €r0 B PELICHUH
' F€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4
Bnagerp mNOHATHSAMU NPaBUIBHOIO MHOTOYIOJbHUKA, JJIUHBI OKPYKHOCTH,
6.8 JUIMHBI TyTH OKPYXHOCTHU M PaJMaHHOMN Mepbl YIila, yMETb BBIYUCIATH IJIOLIAAb
Kpyra u ero yacteil. [[puMeHsATh NOoTy4eHHbIE YMEHUS B IPAKTHUECKUX 3aa4ax
6.9 Haxomuth ocu wnM UEHTpHl CUMMETpUM GUryp, NPUMEHSTh JABMXKEHUS
- IIJIOCKOCTH B IPOCTEHUIINX CITydasx
[IpuMeHATh NOTY4YCHHBIE 3HAHHWA HA IPAKTUKE — CTPOUTb MaTEMATHYECKUE
6.10 MOJENN I 3aJad peaJbHOM JKW3HM U IPOBOAWUTH COOTBETCTBYIOLIUE
' BBIUMCJIEHUS C TPUMEHEHHUEM IMO0JO0US U TPUTOHOMETPHUECKUX (QYHKIUH
(TmoNB3ysCh, e HEOOX0IUMO, KATBKYIISITOPOM)
INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 I'eomerpus
HavanpHble noHATHsa reomMmerpun. Touka, npsmas, OTpe30K, JIyd. Yroi. Buasl yrios.
6.1 Beprtukanbasle U cMexHble yribl. buccexkrpuca yria. JlomaHasi, MHOTOYrOJIbHHK.
[TapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX
6.9 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBAa OceBOM cummerpuu. Ilpumepsl
' CUMMETPHUHU B OKPY)KAIOIIEM MUPE
6.3 OcCHOBHBIE MOCTPOEHUS C MOMOIIBIO LIUPKYJISA M JUHEWKU. TpeyronbHUK. BeicoTa,

MECIHaHa, 6I/ICCCKTpI/IC3, HUX CBOMCTBa




6.4

PaBHOOeIpeHHBIN 1 PaBHOCTOPOHHUH TPEYroJbHUKU. HepaBeHCTBO TpeyrojipHUKA

CBoiicTBa M MNPU3HAKU PAaBHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBA

6.5
TPEYTr0JIbHUKOB
6.6 CpoiicTBa M MpHU3HAKW MapaieNbHbIX HpsiMbiX. CymMma YIJIOB TpEyroJibHHKA.
' Buemnue yriel TpeyrojibHuKa
[IpsAMOYronpHBI  TPEYIrOJIBHUK. CBoiicTBO MEIHUaHbl  NPAMOYIOJIBHOIO
6.7 TPEYrojbHUKa, IPOBEAEHHON K runorenyse. llpusHaku paBeHCTBa MPSIMOYTOJIbHBIX
TPEeYTroJabHUKOB. [IpIMOYTroIbHBINA TPEYTrONbHUK C yIiioM B 30°
HepaBeHcTBa B reomMeTpuu: HEPAaBEHCTBO TPEYroJibHMKA, HEPAaBEHCTBO O [UIMHE
6.8 JOMaHOW, TeopemMa o OoiplieM yriie © OONbIIeHl CTOPOHE TPEYroJIbHUKA.
[lepnieniukynsp 1 HAKJIOHHAs
6.9 I'eomeTrpuueckoe mecto Touek. buccekrpuca yria U cepeIMHHBIN NTEPIEHIUKYISAP K
' OTpe3Ky Kak FreOMETpUYECKHE MECTa TOUEK
6.10 OKpYyXHOCTh U KpYT, XOpJa U JIMAMETP, UX CBOMCTBA. B3amMHOE pacmoJioKeHHue
' OKPY)KHOCTH U NpsaMoii. KacarenbHast U cexyias K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIHCaHHas1 B Yroj. BrnucaHHas © ONMCAaHHas OKPYKHOCTHU
' TPEYTrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
6 I'eomerpus
6.1 YerbipéxyronpHuku. [lapamienorpamm, ero npu3sHaky U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX IPU3HAKHU U CBOMCTBA
s Tpaneuus, paBHOOOKkas Tpameuusi, e€ cBoiictBa M mnpusHaku. [IpsmoyrosibHas
' Tparneuus
6.4 Meton ynBoenus menuansl. LlentpanbHas cummerpus. Teopema @aneca u TeopeMa
' 0 NPONOPLMOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 Ilonobue  TpeyronpHHKOB, KO3 ¢unueHt mnoaodus. IlpusHaku nono6UA
' TpeyroJibHUKOB. [IprMeHeHre noJo0us MpH pelieHnH MPaKTUYECKUX 3a/1a4
6.7 @dopMynsl JUIs TUIOIIAAN TPEYroJbHUKA, apajiesorpaMma, poMm0a 1 Tpaneniuu
6.8 CaoiicTBa miomaneil reomerpudyeckux ¢uryp. OTHOLIEHHE IMIIOMIAAeH MOA0OHBIX




¢uryp

6.9 Boruncnenue miomaaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemeHun
' MIPaKTUYECKUX 3a7a4
CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIJla IPSIMOYTOJIbHOTO TpeyrojabHuka. OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOXKACCTBO. TpuroHomeTpruieckue GyHKuu yriioB B 30°, 45°
u 60°
6.12 BnucanHble M LEHTpalbHbBIE YIJIBI, YTOJ MEXIy KacaTeIbHOM M XOpJOW. YTIibl
' MEXAY XOpJaMH U CEeKYITUMU
6.13 BrnicanHble 1 ONMCaHHBIE YETHIPEXYTOIbHUKI
6.14 B3aumHoe pacnosnoxeHue aByX okpyxkHocred. Kacanuwe okpyxknocteil. OOmiue
' KacaTeJbHbIE K IBYyM OKPYXHOCTSAM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 I'eomeTpust
6.1 Cunyc, xocuHyc, TaHreHc yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCTBO. DOPMYJIIBI TPUBEICHHUS
6.9 Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PerieHue
' IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CUHYCOB
6.3 [IpeobpazoBanue nomoowms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mnpou3BeNEHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEJICHUHM OTPE3KOB
' CEeKYIIMX, TeopeMa O KBajipaTe KacaTeIbHON
Bekrop, mnuHa (MOAyab) BEKTOpPA, COHAIPABICHHBIE BEKTOPBI, MPOTHUBOIMOJIOXKHO
6.5 HalpaBJeHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUU
HaJ BekTopamu. Pa3noskeHue BekTopa 1o JIByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopmunatsl Bekropa. CKaylsipHOE TPOU3BEINEHHE BEKTOPOB, IPUMEHEHHE UL
' HaXO0KJICHUS JUIUH U YIJIOB
JlekapTOBbl KOOpJAMHATBl Ha IUIOCKOCTH. YPaBHEHHUS INPSAMOM M OKPY)KHOCTH B
6.7 KOOpJMHATaX, IEPECEUECHUE OKPYKHOCTEM M MpsMBIX. MeToa KOOpIUHAT U €ro
IIPUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI




6.9 JnuHa oxpyxHocTu. I'pamycHas ¥ paavaHHas Mepa yria, BBIYUCIEHUE JUIMH Iyr
' OKPYKHOCTEH

6.10 [Tnomanp kpyra, CeKTOpa, CerMEHTa

6.11 JIBMKeHHUS IJIOCKOCTH ¥ BHYTPEHHUE CHMMETpUU  Guryp (dJIEMEHTAapHBIC
' npencrasienus). [lapamnenshsiil nepenoc. IloBopor

MPOBEPSEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TpeOOBaHUSA K NIPEAMETHBIM pe3y/JbTaTam
NpoBepPsIeMoOro OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM POrpPaMMbl OCHOBHOI'0
TpeboBaHMs o0miero oopaszopanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOJMHOYXECTBO,
omepanuy HaJ MHOXKECTBAMHU; YMEHHME OIEepUPOBATh MOHSITHIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh WX TMPU PELIEHUH
3a/1a4; yMEHHE UCMOJIb30BaTh rpauueckoe MmpeacTaBieHe MHOKECTB
JUIsl OTIMCAHUsl PEAVIbHBIX IPOLIECCOB U SBJICHUM, MPU PELICHUU 3a]1a4

U3 IpYTUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUSIMH: OTpEJeNIeHHE, akcCuoMa, TeopeMa,
J0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HUCTHUHHBIE U  JIOKHBIE
BBICKA3bIBaHUSl, NPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATUAMU: HATYpaJbHOE YHMCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JEMMOCTH, 1I€JI0€ YHUCIO, MOIYlbh 4YHCa, OOBIKHOBEHHAas Ipo0b U
necsiTuuHasi IpoOb, CTAHAAPTHBINM BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
3 UPPAIMOHATIFHOE YHUCIO, apu(METHYECKUil KBaJpaTHBIH KOPEHb;
YMEHUE  BBINOJNHATH JEMCTBUA C  4YHCIaMHM, CpPaBHHUBaTh W
yIOPSIOYUBATh YHUCIA, MPEACTABIATh YHUCIA HAa KOOPAMHATHOU
OpsSMOM, OKpYIJIATh 4YHCIa, yMEHHUE JeiaTh NPUKUAKY M OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHAMM: CTEIEHb C LEJNBIM IIOKa3aTeleM,
4 apu(pMeTHYECKU KBaJpaTHBI KOpPEeHb, MHOTOWIEH, ajredpanydeckas

)Ip06b, TOXKIACCTBO; 3HAKOMCTBO C KOPHCM HaTypaHBHOﬁ CTCIICHHU




Ooybllle €IMHUIBI; YMEHHE BBIMOJHATH pPacd€Thl 1O (opMmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHSIMHM, Pa3jI0KEHHE MHOTOYJIEHA HAa MHOXUTENH, B
TOM 4YHUCJIE C HCIOJIb30BaHHEM (OpPMYJI pa3HOCTH KBaJApaToB U

KBaagpaTa CYMMBI U pa3HOCTHU

YMeHue onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHHE C
OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE DPELIATh JIMHEMHBIE W KBAJpaTHbIE YPaBHEHHS,
IpOOHO-pallMOHATFHBIE YPaBHEHUSI C OJHOW TEPEMEHHOH, CHUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE U JIpOOHO-pallMOHANbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPH PELICHUH 33]1a4 U3 IPYrux IIPEAMETOB
W TpPaKTUYECKHUX 3a7a4; YMEHHE HCHOJIb30BaTh KOOPAMHATHYIO
NPSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pakKeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: GYHKLUA, TpaduK QyHKINUU, HYIH
¢byHKLUY, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKU
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEE 3HAYCHUs
GbyHKLIUY; yMeHue OTepUpOBaTh HOHATHSIMHU: npsmMas
MPONOPLMOHAIBHOCTh, JMHEHHAs (YHKIUS, KBaJpaTU4YHas (QyHKIMS,
oOpaTHas NIPONOPLUOHAIBHOCTb, Mapabojia, rumnepoosna; ymeHue
CTPOUTH I'papuK (GYHKIUHI, UCIIOIb30BaTh rPaUKU AJIS ONpeIeIICHUS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a/ad U3 JAPYTUX
y4EOHBIX MpPEIMETOB U PpEIbHOW JKU3HM; YMEHHME BBIPAXKaTh

(bOpMy.]'IaMI/I 3aBUCHUMOCTHU MEXKAY BEIIMUYMHAMU

YMeHue OIICPHUPOBATDH INOHATHUAMU: IO CJICA0OBATCIBbHOCTD,
apI/I(l)MeTI/I‘IeCKaSI n reoMCTpUYICCKas IIpOrpecCuu; YMEHUC
HCIIOJb30BaTh CBOMCTBA HOCHCHOB&T@HBHOCTCﬁ, (1)0pMYJ'ILI CYMMBI U
0611[61"0 WICHA MpH PCHICHUH 3aJia4, B TOM YHCIC 3ada4 U3 APYTUX

y‘IC6HLIX npeaMEeTOB U peaanoﬁ KHU3HHU

YMmenue peuiaTthk 3aAa4u pa3HbIX TUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
J0JIM M 4YaCTu, ABUIKCHHUC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTDb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U 13 obOactu YIIPpAaBJICHUS JINYHBIMU U
CeMENHBIMU (bPIHchaMH); YMCHUC COCTaBJIATH BBIPAKCHUA,

YpaBHCHHA, HCEPABCHCTBA W CHUCTCMbI II0 YCJIIOBHIO 3a/1a4H,




HCCIICA0BAaTh IMOJIYYCHHOC PCUHICHUC W OLCHHUBATH HpaBI[OHOI[O6HOCTb

MOJYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (HUTypa, TOUYKA, OTPE30K, MpsMasd,
7y, JOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyroJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYIOJBHBIM TPEyroyibHUK,
MenuaHa, OMCCeKTpUCa M BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIBHUK,
napajjienorpaMM, pomO, TNPSAMOYrOJbHHK, KBAJApaT, Tparemus;
OKPY>KHOCTb, KpYI, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemaTh 3aJauyd, B TOM 4YMCJIE€ M3 MOBCEIHEBHOMN
KU3HH, Ha HAXO0XKJIEHWE TeOMETPUYECKHX BEIMYMH C MPUMEHEHUEM

W3Y4YEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHne omnepupoBaTh TOHITHSMHU: PABEHCTBO (UTYyp, pPaBEHCTBO
TPEYroJIbHUKOB; IMAPaUICIbHOCTh W TMEPHEHIUKYIIPHOCTh MPSAMBIX,
YroJd MEXIy TMPSIMBIMHA, TEPICHIUKYISAp, HAKIOHHAs, MPOEKITUs,
nogobue ¢uryp, moaoOHbIE TPEYrOJIbHUKHA, CHMMETPHSI OTHOCHTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
noao6ue ¢uryp, napamielbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX B

OKpYIKaroIeM MUpe
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YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuuHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YyMEHHE MPUMEHATh GOpMyabl MEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAQAM Kpyra, oObema
OPSIMOYTOJIBHOTO Tapajulefienue/1a; YMEHHE NPUMEHSITh HpPU3HAKU
pPaBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHHS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TLIOIIaIeH
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YMmenue wu300paxaTh IUIOCKME QUIYpl W WX KOMOMHAIWH,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C TMOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIMCAHUTO
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YMmenue ONICprUpoOBaTH IOHATHAMMUN MpAMOYT'OJIbHAA cucreMma
KOOpAUHAT, KOOpPAUHATHI TOYKH, BEKTOD, CymMMa BCKTOPOB,
IPpOU3BCACHUC BCKTOPA HA YUCII0, CKAJIIPHOC NPOU3BCACHUC BCKTOPOB;

YMCHHEC HCIOJIB30BATb BCKTOPbBI W KOOPAWHATHI AJId MNPCACTABJICHUA




JaHHBIX W PpCHICHHUA 3aJa4, B TOM 4YHCIIC U3 JPYIrux yT-Ie6HBIX

NIPEAMETOB U PEATBbHOM KU3HU
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YMeHue omepupoBaTh IMOHATUSMHU: CTOJIOMKOBBIE U  KPYTOBBIE
IMarpaMMBbl,  TaONWIBL, cpenHee  apudmMeTHueckoe, MenuaHa,
HauOosbllee ¥ HAWMEHbIIEE 3HAYCHUS, pa3Max 4HCIOBOro Habopa;
YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  IpeoOpa3oBHIBATH
UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaOMUIaX W Ha JUarpaMmax,
OTPaKAIOIIYI0 CBOWMCTBA M XapaKTEPUCTHKH PEATbHBIX HPOIECCOB U
SBIICHUI;, yYMEHHE pACIO3HAaBaTh HM3MCHUYMBBHIC BEIMYMHBI B

OKpYKaIoIlleM MUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CIIy4alHbII
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTapHbI HCXOJ)
CIIyJaifHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
IIpaBUJIa YMHOXKCHHS; YMEHHUE OLIEHHUBAThb BEPOSITHOCTH PEAIBHBIX
COOBITUH M SIBJIEHUI, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPY)XKaloLleM MHUPE U B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEJI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX
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YMeHune BbIOMpaTh MOAXOMSANIMNA W3YYCHHBIM METOJ I PEIICHHS
3a/1a4d, TMPHUBOJUTH MPUMEPhl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE M JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B
HUCKYCCTBE, OIUCHIBATh OTICIBbHBIC BBIJAIOIIUECS  PE3YyJIbTaThI,
MOJIyYeHHbIE B XOJ€ Pa3BUTHUA MaTEMaTHUKU KaK HAyKH, MPUBOJIUTH
pUMEPhl MATEMATUYECKUX OTKPBITHH M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYKUCICHUS

1.1 Harypanbsublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OOBbIKHOBEHHBIE M JAECATUYHbIE JpOOM, TMPOLEHTH, OECKOHEYHbIE
' MePUOANYECKUE APOOH

13 PanmonaneHupie uyncna. ApudMeTHUECKHE ONEpaluu ¢ PaluOHATBHBIMHU
' YUCIaMH

14 JelictButenbHpie uncna. ApupMeTHYECKUe OTEPANH C JCHCTBUTEILHBIMHU
' YUCIIaMH

Le [TpubmmxE€HHBIC BBHIYMCIICHHS, TPABHJIa OKPYIJICHUS, TMPUKUIKA U OIEHKA
. pe3ynbTaTa BIUMCICHUN
2 AnreOpandeckue BbIpaXKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM nokazateneM. CTeneHb C pallMOHAIBHBIM TOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HATypallbHOW  cTemeHu.  JleWcTBus  C
. apuMeTHYeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 YucnoBble OCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH




Apudpmernueckass U reomerpuueckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crmocoObl 3amanus ¢(yaknuu. [padux  ¢dyHKuu. OO6nacTh
OTpeNeNieHnusT W MHOXECTBO 3HaueHud ¢(ynkmmu. Hymu  yaxmum.
5.1. [TpoMexxyTKH 3HAKOTIOCTOSIHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (DYyHKIIWH.
MakcumymMbl W MHHUMYMBI QyHKOuH. Haubonbimee w HawMeHbIIee
3Ha4YeHHEe (PYHKIIUU HA TPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKux BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




