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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pAa3/eNOB IIKOJBHOM MaTeMAaTHKH,
MMEIOIUNA CBOEW 1LIeJblI0 00ECIEeYUTh M3YYEHUE CBOMCTB M pa3sMepoB (QUIYp, HX
OTHOIIIEHUH M B3aMMHOE PACIOJIOKEHUE, OMUPAETCS Ha JJOTHUECKYIO, JOKa3aTeIbHYIO
nuHu0. L{eHHOCTh N3yUyeHusi FEOMETPUU Ha YPOBHE OCHOBHOT'O 00111€T0 00pa3oBaHus
3aKJIIOYaeTCS B TOM, YTO OOYYAlONIMICS YYUTCS MPOBOAMUTH JIOKa3aTeIbHBIC
paccyXIeHusi, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUsS, [TOKa3bIBaTh HWCTHUHHBIC
YTBEPXKIEHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, ITPOBOJIUTH PACCYKICHUS «OT
NPOTHUBHOTO», OTIWYAaTh CBOWCTBA OT TPU3HAKOB, (QOPMYIUPOBaTH OOpaTHBIE
YTBEPKICHUS.

Bropoii menpi0 u3ydeHUsT TEOMETpUU SIBISETCS HCIIONIb30BaHHME €€ Kak
MHCTPYMEHTA TPU PEUICHHWH KaK MaTeMaTH4eCKHX, TaK W TPAKTHUECKUX 3ajad,
BCTPEYAIOMINXCS B peasibHOM sku3HH. OO0yUdaronuiicss JOKEeH HAyUYUThCS OTPEACITUTh
reOMEeTPpUYECKyI0 (PUTypy, ONMUcaTh CIOBAMH JAaHHBIA YepPTEX WIN PUCYHOK, HAUTH
TUTOIIA b 36MENIbHOTO YYacTKa, paCCUUTaTh HEOOXOIUMYIO UTHHY ONTOBOJIOKOHHOTO
Kabenss uiau Tpedyemble pa3Mephl Tapaxa JUisi aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIIUTENbHAS JUHHUS B HM3y4YCHUU TeoMmeTpuu. llpum pemeHun 3amad
NPaKTUUYECKOTO XapaKTepa 00yJarolHiics yIUTCS CTPOUTh MAaTeMaTHYCCKUE MOICIH
pCaNbHBIX  JKM3HEHHBIX CHUTyalldd, TIPOBOJAUTH BBIYMCICHUS W  OICHUBATH
aJICKBAaTHOCTH TIOJTYYEHHOTO Pe3ybTaTa.

KpaiiHe BakHO MOMUEPKUBATH CBS3M TEOMETPUU C JPYTUMH y4eOHBIMHU
npeaMeTaMH, MOTHBHPOBAThH MCIIOIH30BATh OINPEICIICHUSI TEOMETPUISCKUX PUryp u
NOHATHH, TEMOHCTPUPOBATH IPUMEHEHHUE TTOTyYEHHBIX YMEHUH B (DU3HKE M TEXHUKE.
OTH cBA3W Hambosee SpKo BUAHBI B Temax «Bektopb», «TpuroHomeTpuueckue
COOTHOIICHHS», «MeTton koopauHat» u «Teopema [Tudaropay.

B cocraBe kiaccoB Hapsiy ¢ HOPMOTHIIUYHBIMHU JIETBMU OOydYalOTCS JCTH C
OB3 (3I1P). Jns ynoBiaeTBOpPEHHUS OCOOBIX 00pa3oBaTEIbHBIX IMOTPEOHOCTEN
oOyuarommxcs ¢ OB3  tpebyercs co3manue CIEUUANIbHBIX  YCJIOBUH,
obecrieunBarOIMMUX Ka4eCTBO X 00pa30BaHUS:

- opraHm3anms 00pa30BaTENBHOTO Ipollecca Ha HATJSIHO-ICHCTBCHHON
OCHOBE C COOJIOJICHHEM OCHOBHBIX JAUJAKTUYECKHX MPUHUIUIOB (JOCTYMHOCTH,
HATJISTHOCTH, TIPOYHOCTH, CBS3H TEOPUH C MPAKTUKOMN );

- OpraHu3anys Ha YpoKax MpeAMETHO-TTPAKTUYECKON e TETbHOCTH;

- HCIIOJIb30BaHUE JAPOOHOTr0, MOATAIMHOTO MPENOoAaBaHus yueOHOro MaTepuasa
U aHAJIMTUKO-CUHTETHYECKHM CIIOCO0 ero 1nokasa;

- OTOpa Ha paHee YCBOSHHBIN MaTeprall U MPAKTHICCKUH OTBIT yJalluXxcs;

- (ukcamusi BHUMAHWS Ha BBIABICHUM TPHUYMHHO-CIICICTBCHHBIX CBSI3CH M
3aKOHOMEPHOCTEN;

- aKIEHT Ha IIaBHOM MIpu (HOpMyIUPOBAHWYU TIPABUII U BHIBOJIOB;

- JIOCTaTOYHOE KOJHMYECTBO MPAKTUYECKUX YHOPAKHEHUH i1 YCBOCHHS
y4e0HOTO MaTepHaa;

- BKJTIOYEHUE U3Y9aeMOro MaTepraia B pa3IMdHbIC BUABI YIPAKHCHHUI;



- oOecrnievyeHre HArIsAHOCTH B MPOIIECCE YCBOCHUS 3HAHMIA;

- TIpUBJICUCHHE JCTEH K YyYaCTHUIO B OOIICHIKOJBHBIX MEPOIPHUSATHAX U
BHEYPOYHOM JIEATCTLHOCTH 10 TIPEIMETY.

OO0s3aTenpHOE TPEIMETHOE COJepkaHue 1o ['eoMeTpuu IS MIKOJLHUKOB
obyyaromuxcsa mo AOOII (3I1P) monHOCTBIO conocTaBuMO ¢ conepxanuem OOIL

O6yuaronuiica ¢ OB3  (3IIP) mnomywaer oOpa3oBaHue, MOJHOCTHIO
COOTBETCTBYIOIIEE, TT0 UTOTOBBIM JOCTIIKCHHSIM K MOMEHTY 3aBEPIICHHS O0yUYCHUS,
00pa30BaHUIO CBEPCTHUKOB 0€3 OIpaHUYCHHI MO BO3MOXKHOCTSIM 3JI0POBbS, B T€ K€
Cpoku 00yueHUs (SBJISIETCS LIEH30BbIM).

VY4eOubiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3Ieiibl
comepxkanus: «['eomerpuyeckue GUTypel W HX CBOWcTBay, «l3mepeHue
TCOMETPUYCCKUX BEIIMUMHY, «JleKapTOBBI KOOPJAMHATHI Ha TUIOCKOCTH», «BekTOpbI»,
«/IBmwxkenus miockocTr», «IIpeodbpasoBanus mMog00usD».

Ha usyuenue yuebHOro Kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiiacce —
68 gacoB (2 Jaca B HeJel0), B 8 Kiracce — 68 yacoB (2 yaca B HeAei0), B 9 Kinacce —
68 yacoB (2 yaca B HEJICJIIO).

COAEPKXAHUE OBYUEHUASA
7 KIIACC

Havanenbie nmonsiTust reomerpuun. Touka, mpsmasi, OTpE30K, JIyd. YToJ. Bumsl
yriaoB. BepTukanbHble U CMEXHble YIUbl. buccektpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIIPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa 0oceBoM cummeTpun. [Ipumepsl
CUMMETPHUH B OKPY’KAIOIIEM MHUPE.

OCHOBHbBIE TIOCTPOEHHSI C TIOMOIIBIO LIHUPKYJS W JIMHEHKUA. TpeyroyibHUK.
BricoTta, Mennana, OucceKTpuca, UX CBOMCTBA.

PaBHoOenpeHHBI W PaBHOCTOPOHHUN  TpeyrojdbHMKH.  HepaBeHCTBO
TPEYroJbHUKA.

CBolicTBa U MIPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MpU3HAKK NapaJyiedbHbIX NpsMbIX. CyMMa yIiiOB TPEYroJIbHHKA.
Bremnue yribl TpeyrojibHUKA.

[IpsMoyronbHblld  TpeyroibHUK. CBOMCTBO MeAMaHbl MPSAMOYTOJIBHOIO
TPEYroJIbHUKa, IPOBEAEHHOW K TMNOTEHY3€. [Ipu3Haku paBeHCTBa MPAMOYTOJIbHBIX
TPEYroibHUKOB. [IpsIMOYTOIBHBIN TPEeYroJibHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOHM, TeopeMa O OoJjbllleM Yyriie H OOJbllIe CTOPOHE TPEYroJbHUKA.
[leprieHAUKYIISIp U HAKJIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekTpuca yrima UM CEpeAUWHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.



OKpyXHOCTP M KpYI, XOpAa W JAuaMmMerp, HX CBOMcCTBAa. B3amMHoe
PacCIIONIOKEHHE OKPYKHOCTH M mnpsMmou. KacarenpHasd M cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAHHAs1 B yroj. DBnucaHHas W ONMCaHHAass OKPYKHOCTH
TPEyroJIbHUKA.

8 KUIACC

YetbipéxyronbHuky. Ilapamnenorpamm, ero Nnpu3sHakd U CBOWCTBA. YacTHbIE
Cllyyad TapauieiorpaMMoB (MPSAMOYTOJbHUK, POMO, KBajpaT), WX MPU3HAKU U
cBoiictBa. Tpanmenusi, paBHOOOKass Tpameuus, €€ CBOWCTBA U  IPU3HAKHU.
[IpssMOyTOJNIbHAS Tpanenus.

Meron ynBoenuss Menuassl. LleHTpanbHas cummetpus. Teopema Daneca u
TeOpeMa O MPOMOPLUOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[lonobue TpeyroabHUKOB, Ko3(pduuueHt mnoaodus. [lpuszHaku nogoOUs
TpeyrojbHUKOB. [IpruMeHeHne nogo0us Mpu peleHrny NPakTUYeCKUX 3a/1a4.

CpoiictBa momanaeid reomerpudeckux ¢uryp. Dopmynsl s IUIOUIAAH
TpPEeYrojibHUKA, MapauiesorpamMma, pomba u Ttpamneuuu. OTHOIIEHHE IUIOIAen
NOJIOOHBIX PUTYD.

Breluncnenve miomaaeid TpeyroJlbHUKOB U MHOTOYTOJIBHHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu perieHun
[IPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yrja HpsIMOYTOJIbHOTO TPEYTroOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMeTpruuecKkrue GyHKIIUU YTI0B
B 30, 45 u 60°.

Brnimcannble ¥ LeHTpabHbBIE YIIIbI, YTOJI MEXAY KacaTeIbHOU U XOPIOU. YTIJIbI
MEXKJYy XOpJaMu M CEKyIIMMH. BrucaHHbIE W ONMCAaHHBIE YETBHIPEXYTOJBbHUKH.
Bzaumuoe pacrnonoxeHue nByx OkpyxkHoctei. Kacanme okpyxknHocteit. OOmiue
KacaTeJIbHbIE K JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yriaoB or 0 mo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO. POPMYITbI TPUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue moaoous. [Togqodre cCOOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 IpoOU3BEICHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BECHUH OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpaTe KacaTelbHOM.

Bektop, anumHa  (MOAylib)  BEKTOpA,  COHAIpPAaBIEHHBIE  BEKTOPHI,
MIPOTUBOMOJIOKHO HAIMPABICHHBIE BEKTOPHI, KOJJIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd HaJ BeKTopaMu. Pa3jioxeHue BeKTopa MO JBYM



HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel BekTopa. CKaasipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE 11 HAXO0XKACHUS JUIUH U YIJIOB.

JlekapToBbI KOOPAUHATHI HA IUIOCKOCTU. Y PaBHEHUS IIPAMOU U OKPYKHOCTH B
KOOpAMHATAaX, IEPECEUYCHUE OKPYKHOCTEH U IpsAMBIX. MeTox KOOpAWHAT U €ro
IIPUMECHEHHUE.

IIpaBunbHBIE MHOTOYIOJIBHUKU. JIJIMHA OKPYKHOCTU. ['pajycHas U paauaHHas
Mepa yIjla, BBIYKMCIEHUE JUIMH Ayl OKpyHocreu. I[lmomans kpyra, cekropa,
CEerMEHTa.

JIBUKEHUST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH (QUryp (3j€MEeHTapHbIe
npeactasnenus). [lapannensHbiii nepeHoc. [loBopor.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSsI» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS TMPOTPaMMbl  y4eOHOro Kypca
«I"eomeTpus» XxapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NpOSIBJICHUEM HMHTEpeca K TMPONUIOMY M HACTOSAIMIEMY POCCHUCKOU
MaTE€MAaTHKH, HEHHOCTHBIM OTHOILIEHUEM K JTOCTUKEHUSAM POCCUUCKHX MAaTEMATHKOB
U POCCUIICKOM MAaTEMaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHKCHUN B
IpYyTUX HAyKax M MPUKIAIHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakllaHWHA W peallu3allii ero
IpaB, IPEICTABIICHUEM O MAaTEeMATUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3INYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKJAHCKOro oOIIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXICHHIO OSTHYECKUX MPOOJIEeM, CBA3AHHBIX C
OpPaKTUYECKUM TPUMEHEHUEM JOCTH)KEHUN HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Yy4YacTHE B PEHICHUUM NPAKTUYECKUX 3ajad
MaTeMaTU4eCKOM HAIMpaBJI€HHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHMsA Ha MPOTSHDKCHWH BCEW JKU3HU I YCIEIIHON MpOoQecCHOHATBHON
JESTENHbHOCTA W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHAMBUAYAIbHON TPACKTOPUM OOpa30BaHUS W >KHU3HEHHBIX TUIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTPIO K  OMOIMOHAIBHOMY W  OCTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/lad, pPEUICHUN, pacCyXJACHUM, YMEHUIO BHUJIEThH
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:



OpUEHTauuel B JIESITEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeacTaBlIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKA, MPUPOIBI U
oOlIecTBa, IMOHMMAaHUEM MAaTEMaTHYECKOM Haykh Kak c¢epbl 4YelI0BEYECKON
NEeSATENbHOCTH, 3TAanoB €€ pPAa3BUTUSA M 3HAYMMOCTH JUIsl Pa3BUTUS LUBUIIU3ALINH,
OBJIaJICHUEM $I3BIKOM MATEMATHKH M MaTeMaTHYECKOW KyJIbTypOM KakK CpelCTBOM
MO3HAHUSA MHpaA, OBJAJACHUEM MPOCTEUIIMMHU HaBBIKAMH HUCCIEI0BATEIbCKOM
NS TENbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpoOBaHHE KYJAbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHsl:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKHWE 3HAaHMS B HHTEpEcax CBOErO
3I0pOBbs,  BEJIEHHUA  30poBOro  oOpaza  *u3HU  (3J0pOBOE  MHUTAHHE,
cOQJIaHCUPOBaHHBIM  PEXHUM 3aHATUH W OTAbIXa, peryjspHas (¢usndeckas
aKTUBHOCTB), COOPMHUPOBAHHOCTHIO HAaBbIKA pe(JIeKCUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKoro e MpaBa Apyroro 4yejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM JJIs PellleHus 3a/1ay B
00JIaCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, INTAHUPOBAHMS TOCTYIIKOB U OIIEHKU MX
BO3MOXXHBIX TIOCHEACTBUN MJIsi OKpYXalolleid Cpelbl, OCO3HAHWEM TJI0O0AIBHOTO
XapakTepa IKOJIOTHYECKUX POOJIEM U ITyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHSIIOIMMCH YCJOBHSAM COLUMAJBLHOW W NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEWCTBUAM B YCJIOBMSIX HEONPEICIEHHOCTH, MOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH UY€pe3 IPAKTUYECKYIO AESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Y JPYTUX JIOEH, TPUOOPETaTh B COBMECTHOM 1€ATEIBHOCTH HOBBIE
3HaHUs, HaBBIKK U KOMIETEHIIUU U3 OIbITA APYTUX;

HEOOXOAMMOCTBIO B  (POPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIIE
(GopMynupoBaTh WIEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  Je(PUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TpeOYIOUIMH KOHTPMEp, KOPPEKTHUPOBATH
OpPUHUMaeMble pelIeHus U JAeicTBUd, (HOPMYIHpPOBATh U OICHUBATh PUCKH U
nocieACTBUSA, (HOPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJornyeckue JelcTBUA:

. BBISIBIATH u XapaKTepHU30BaTh CYIIECTBEHHBIC NpU3HAKHU
MaTeMaTH4YeCKUX  OOBEKTOB, TOHATHH, OTHOIIEHUM  MEXIy  MOHSITHUIMH,
dbopMyITHpOBATh ONPEACIICHHUS IMOHATHH, YCTAaHABIMBATh CYIICCTBEHHBIH MPH3HAK



KJ1accu(UKauu, OCHOBaHUSA sl 0000UIEHUS] U CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOTO
aHaIN3a;

. BOCHPUHHMMATh, (QOPMYIHpPOBAaTh U MPEeOOpPa3OBbIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUILIATENIbHBIE, €AMHUYHbIE, YACTHBIE U O0IIUE, YCIOBHBIE;
. BBISIBIAITH ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M W

MpPOTUBOpEUMsl B (paKTax, JTaHHbIX, HAONIOACHUSAX U YTBEPKICHUAX, Mpeajararb
KPUTEPUH JUJIS BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUHIA;

. JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIFOUEHUHN IO AHAJIOTUU;
. pa30upaTh J10Ka3aTelbcTBA MaTEeMaTHUYECKUX YTBEPXKICHUU (IpsIMble U

OT TPOTHBHOTO), TMPOBOAUTH CAMOCTOSITEIILHO HECJIOXHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4eCKuX (PaKTOB, BHICTpaWBaTh ApPryMEHTAIlMI0, MPHUBOIAUTH MPUMEPHI H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

. BbIOMpaTh croco0 pernieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEIICHUs, BEIOMpATh HAMOOJIEe TMOIXOMSIUNA ¢ YIETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeabcKue AeiicTBHA:

. UCTIOJIh30BaTh BOMPOCH! KaK MCCIIEA0BATEIILCKIUI HHCTPYMEHT MTO3HAHUS,
GopMynupoBaTE  BOMIPOCHI, dukcupyoomme  TpPOTHBOpPEUHE, npobiemy,
CaMOCTOSITETTFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (QOpPMHUpPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHECHUE;

. NPOBOJIUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECIIOKHBIN
OKCIIEPUMEHT, HEOOJBIIOe HCCICNOBAaHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;

. CaMOCTOSITETFHO ~ (OPMYITUPOBaTh  OOOOIICHWS W  BBIBOJBI  TI0
pe3yabTaTaM MPOBEAEHHOTO HAOIIOACHHMS, UCCIICIOBaHMS, OIICHUBATh IOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB M OO0OIIICHUI;

. POTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IMPOIECCa, a TAKXKE BBIIIBUTATh
IPEIIONI0KEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumei:

. BBISIBIIATH HEJIOCTATOYHOCTh M W30BITOYHOCTh HH(OpPMAIMH, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

. BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh U WHTEPIPETUPOBATH
UHMOPMAITNIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

. BbIOMpaTh (GopMy TpeacTaBieHUsT WHGOPMAIMKM U WIUTIOCTPUPOBATH
pelraemMbie 3a/1auu CXeMaMu, TuarpaMmMaMu, HHOU TpaduKoil 1 nX KOMOMHAIUSIMU;

. OIICHUBATh HAAEKHOCTh MHPOPMAIMH TIO0 KPUTEPUAM, TPEITI0KEHHBIM

yUUTENEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEBHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

. BOCIIPUHUMAThL H (OPMYJIHPOBATh CYXKIEHUS B COOTBETCTBHH C
YCJIOBUSIMH M LIEJISIMU OOILEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOI TOYKY



3peHUsl B YCTHBIX M NMUCBMEHHBIX TEKCTaX, NaBaTh IOSCHEHUs [0 XOAY PELICHUSA
3a71a4i, KOMMEHTUPOBATH [10JIYYECHHBIN PE3YJIbTaT;

. B X0J€ OOCYXKIEHMs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOii
TEMbI, MPOOJIEMBbI, pelIaeMOl 3aJaud, BbICKa3bIBaTh HJIEH, HALEJICHHbIE HAa IOUCK
pELIEeHUsA, COIIOCTABJIATH CBOU CYXKICHUS C CYXICHUAMHM JPYIMX YYAaCTHUKOB
auanora, OOHapyKMBaTh pa3jIMyue M CXOJICTBO MO3UIUH, B KOPPEKTHOU (dopme
(opMynupoBaTh pa3HOIJIACUs, CBOU BO3PAKEHHUS;

. IPEACTABIIATh  pe3yJbTaTbl  pPELICHUs  3aJayd,  OKCIEPUMEHTA,
UCCJIEeI0BaHUS, MPOEKTA, CAMOCTOSTENIbHO BEIOMPATh (POPMAT BBICTYIIEHUS C YYETOM
3aJa4 NPE3EHTAlMM U OCOOCHHOCTEN ayAUTOPUH;

o ITIOHUMAaThb n HCIIOJIB30BATDH npeuMymcCTBa KOMaHHHOﬁ Hu
HHI[I/IBI/IIIyaHBHOﬁ pa6OTBI IIpu pCUICHUA y‘{€6HBIX MAaTEMAaTHYCCKUX 3aJda4,
° IMPUHHUMATDH o cJib COBMECTHOM ACATCIBbHOCTH, IJIAHUPOBATH

OpraHu3alyi0 COBMECTHOW paboThl, pacmpenesnsiTh BHUIbI paboT, JOroBapUBaThCH,
00CyXIaTh MPOIIECC U Pe3yabTaT PaboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTHOJICH;

. y4acTBOBAaTh B TIPYNMHOBBIX ¢opMax paboTsl (0OCykaeHusi, OOMEeH
MHEHHSIMH, MO3TOBBIE IITYPMBI W JpPYTHE), BBINOJHATH CBOIO YacTh pabOTHI H
KOODJMHUPOBATh CBOW JCHCTBHSI C JAPYTUMHU 4WICHAMH KOMAaHJbI, OIICEHWBATh
Ka4ecTBO CBOETO BKJIaJa B OOIIMUK TMPOAYKT MO KPHUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

. CaMOCTOSATEIILHO COCTABJISTH IUIaH, AITOPUTM PEIIEHUs 3a7a4u (UK €ro
4acTh), BRIOUPATh CIIOCOO PEIICHHS ¢ YYETOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOU MH(MOpPMAaIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

. BJIQJIETh CHOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJS TMpoliecca U
pe3yibpTaTa peuieHrus MaTeMaTUYECKOW 3aa4u;
. OpEeABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPU PEIICHUU

3a/lauyd, BHOCHTHh KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AESITEILHOCTH IOCTABICHHON LIETIU
U YCIIOBUSIM, OOBACHATh IPUYMHBI JOCTUKEHUS UM HEJOCTHKEHUS LETU, HAXOUTh
omunOKy, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 kJacce oOOydYaloOlMiiCd TOJMYYUT CJETYIOIINE
MpeIMETHBIE PE3YIbTAThI:



Pacno3HaBaTh n3y4eHHbIE T€OMETPUUYECKHE (QUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacnoyiokeHre, H300paxaTb TE€OMETPUYECKUE (QUTYpbl, BBIIOJHATH YEPTEXKH IO
YCIIOBUIO 3a1aud. MI3MepsATh JMHEWHBIE U YIJIOBBIE BEJIWYMHBI. Pemiars 3agauv Ha
BBIYMCIIEHUE JJINH OTPE3KOB U BEJIUYHH YTJIOB.

Henate TpyOyr0 OLIEHKY JMHEHHBIX M YIJOBBIX BEJIWYMH MPEIMETOB B
peanbHON JKU3HHM, Pa3MEPOB MPHUPOJHBIX OO0BEKTOB. PasznuuaTe pa3Mepbl 3THX
00BEKTOB MO MOPSAKY BETUUHUHBI.

CTpouTh 4epTEKHU K FTEOMETPUUECKHUM 3a1a4aM.

[lonp30BaTbCs NpPU3HAKAMH PABEHCTBA TPEYTOJBHHUKOB, MCIOJIB30BATh
MPU3HAKKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTMYECKHE PACCYKIECHHS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonb30BaTbCs NPU3HAKAMH PABEHCTBA MPSIMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHBbI, MPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHNN TEOMETPUUECKUX 3a/1a4.

Onpenenste NapajieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekymas. Onpenensatb MapajyiedbHOCTh MPSMBIX C MOMOIIBID PAaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSMOU 10 TOUYEK APYroM MPSMOM.

Pemath 3agaun Ha kieTyaToit Oymare.

[TpoBOANTE BHIUKCIICHUS U HAXOJIUThH YHUCIIOBBIE U OYKBEHHBIC 3HAUCHHUS YTIIOB
B T€OMETPUUYECKMX 3aJadyaX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX TMpPU MEPECEYeHUH JBYX
NapaJuIeIbHBIX NPSMBIX CEKylled. Pemarh NpakTUYecKHe 3aJadyd HAa HAXOXKICHUE
YTJIOB.

Bianerp mnoHATHEM TEOMETPUUYECKOrO MeCTa TOYEK. YMETh OIPEACAThH
OMCCEeKTpHCY yIJla U CEPEIUHHBIN MEPIEHIUKYISP K OTPE3KYy KaKk IreOMETPUYECKUE
MecTa TOYEK.

@opmMynUpOBaTh ONPEACIEHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IOJIb30BATBCA UX CBOMCTBAMH. YMETh INPUMEHSTh 3TU CBOMCTBA IPHU
peLICHUH 3a7ay.

Bianerp noHATHEM ONKMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomb3oBaThcsi (akTaMu O TOM, YTO OWCCEKTPHCHl YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCd B OJHOW TOYKE, M O TOM, YTO CEPECIUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOU TOYKE.

Bianetp noHsATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOIO K TOUKE KACAHUS.

[Tonp30BaThCAd MPOCTEMIIMMHU T'€OMETPUUYECKHUMHU HEPABEHCTBAMH, MOHHMATh
UX MPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LHUPKYJIA U
JIMHEVKH.

K koniy oOydenus B 8 kiacce oOydYaromMiics TOJYYUT CJETYIOIINUE
MPEIMETHBIE PE3YIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHUJBl  YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
M0JI30BAThCS UX CBOWCTBAMM MPHU PEIICHUH F'€OMETPUUECKHX 3a/1ay.

[IpyMeHsATh CBOMCTBAa TOUKHM MEPECEUEHUsT MEIUaH TpPEyrojabHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnagetrs noHsTHEM cpeaHeil TMHUM TPEYTOJbHUKA U TPANELHUH, IPUMEHITh UX
CBOMCTBA IIPU pPELICHUU I'eoMeTpuuecKux 3anay. Ilons3zoBaTbes Teopemon Pasneca u
TEOPEMON O NPOMOPLUOHANBHBIX OTpe3KaxX, MNPUMEHITb WX I pelleHus
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh NpU3HAKKU MOJ00MS TPEYTOJbHUKOB B PEIICHUH T'€OMETPUYECKUX
3a/ay.

[lonb3oBaThest Teopemoinn Iludaropa st pelieHUs TEOMETPUYECKUX H
npakTHyeckux 3agady. CTpOUTh MaTeMaTUYECKYI0 MOJIETb B MPAKTHUYECKUX 3a/auax,
CaMOCTOSTEIBLHO JIeNIaTh YEPTEXK U HAXOJAUTH COOTBETCTBYIOUIUE JJIUHBI.

Bnagetrs TDOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [l07p30BaThCsl ATUMHU TMOHATUSMU JJIsi pELIEHUs
NPAKTUYECKUX 3aa4.

Boruucnars (pa3auuHbIMUA crioco0amu) IUIONMIA b TPEYrojdbHUKA W IUIOUIAAH
MHOTOYTOJIbHBIX (PUryp (MOJB3YACH, T/I€ HEOOXOIUMO, KaNbKYIsITOpoM). [IpumeHnsTh
MOJIYYEHHbIE YMEHHS B IPAKTUUYECKUX 3aa4ax.

Brnagets TNOHATHSMU BNMCAHHOTO M IIEHTPAJBHOTO yria, HCIOJIb30BATh
TEOPEMBbI O BIMCAHHBIX yriax, yriax MexIy XOopAamH (CEeKYUIUMHU) U YIIe MEXIy
KacaTeJIbHOM U XOp0i MpHU PEeIIeHUH FTeOMETPUUYECKUX 3a/1aY.

BnageTs NOHSATHEM OINHUCAHHOTO YETBHIPEXYTOJbHUKA, NMPUMEHATH CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsATh, TOJIy4eHHBIC 3HAHMSI HA TMPAKTUKE — CTPOUTH MAaTeMaTHYECKHE
MOJIENIU /IS 3a]1a4 peaNbHON KM3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYHCIICHHUS C
NpUMEHEHHEM TOJ00US U TPUTOHOMETPHH  (MOJB3YSACh, TJ€ HEO0OX0IUMO,
KUIBKYJIATOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOOydYarOIIMICSA TOJYYHUT CICAYIOIIHE
IIPEIMETHBIE PE3yTbTATHI:

3HaTh TpUTOHOMETpUYEeCKHe (YHKIMUU OCTPHIX YIVIOB, HAXOAUTh C WX
IIOMOILBIO PA3JIMYHBIE AJIEMEHTHl MPSAMOYIOJBHOIO TPEYTrOJbHUKA («pELICHHE
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJdbKyJIATOPA) JUIMHBI U
VTIIBI J7151 HETaOJMMYIHBIX 3HAUYCHUH.

[Tonp3oBaTbess GopmMyaaMu MPUBEACHUS U OCHOBHBIM TPUT'OHOMETPUYECKUM
TOXKJECTBOM JUII HAXOXJACHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEITUIMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHMHYCOB JUISl HAXOXKJIEHUS PA3TMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA ((PELIEHUE TPEYrOJbHUKOB»), MPUMEHATh UX IpHU
pELIEHNH F€OMETPUYECKHX 3a]1ay.

Bnanets nonatusiMu npeoOpa3zoBaHusl MOA00HUSI, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOHbix ¢uryp. Ilonp3oBaThes CBOMCTBaMHM TOA00OMS MPOU3BOJIBHBIX (PUTYD,



YMETh BBIYUCIATH UIMHBI M HAXOAUTh YIJIbI y MOAOOHBIX Quryp. I[lpumeHsTsh
CBOICTBA MOI00MS B MPAKTUYECKUX 3a/1a4yaxX. Y METh PUBOJUTH MIPUMEPHI MOJ00HBIX
(Guryp B oOKpyXxaroiemM MUpe.

ITonp30BaTeCsa TEOpEMamMu O NMPOU3BEICHUU OTPE3KOB XOpJI, O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeJlIbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHI
CMBIC]I, TPUMEHSITh KX B PEHICHUH TEOMETPUYECKUX U (PU3MYEeCKUX 3aaad.
IIpuMeHATh CKasIpHOE NPOU3BEIECHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT HA INIOCKOCTU, IPUMEHSATDH €r0 B PEILICHUN
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Brnagers nOHATHSAMH TPAaBWIBHOIO MHOIOYT'OJIBHUKA, JIMHBI OKPYXXHOCTH,
JUIMHBl OyTW OKPYKHOCTM WU PaJMaHHOM MEpbl yIJIa, YMETb BBIYHCIATH ILIOLIA]b
Kpyra u ero yacreu. [IpyuMeHsTh 1oay4eHHble YMEHU B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUH (QUIYp, TPUMEHSATH ABUKEHUS
IJIOCKOCTH B IPOCTEUIIMNX CIIydasiX.

[IprMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTeMaTUYECKUE
MOJENM JUIs 3a/1a4 PeajlbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIUE BBIYMCIICHUS C
NpUMEHEHHUEeM TOoJ00MsI W TPUTOHOMETPUUECKUX (yHKIMM (MONb3ysch, TIe
HE00XO0AUMO, KAJIbKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo 4yacoB DJIeKTPOHHBbIE
HaunmeHnoBanme
Ne a3/1eJ10B U TeM K I (pposIe)
/i ﬁ OI; - Beero Ongpo.Hbele pﬁaKTl/l‘IECKHe 06pazoBaTebHbIE
porp PaooThI padoThI pecypebt
[Ipocreitmme
r€OMETPUYECKHE
UTYpBI U UX
1 S)BO ngBa 14 1 bu6mmoreka [IOK
) https://m.edsoo.ru/7f415¢e2e
N3mepenne
F€OMETPUUECKHUX
BEJINYUH
bubmuoreka [JOK
2 TpeyronbHuiu 22 ! https://m.edsoo.ru/7f415e2e
[TapannensHbie
3 [psAIMBIE, CyMMa 14 1 bubnuorexa LIOK
yIJIOB https://m.edsoo.ru/7f415e2e
TPEYroJabHUKA
OxpyXHOCTb U
4 KpYT. 14 1 bubnuoreka [IOK
I'eomerpuueckue https://m.edsoo.ru/7f415e2e
MIOCTPOEHUS
5 [ToBTOpEHME, 4 2 bubnmoreka [JOK




‘ 00o01enue 3HaHui

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

OBIIEE KOJIMYECTBO
YACOB I10 68 6 0
ITPOI'PAMME
8 KVIIACC
KosmuecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBanue
Ne a3/1eJIOB U TeEM K 1| (ungposkre)
n/a E 021 - Beero Oé{TPOJII)HLIe pﬁaKaneCKne 00pazoBaTebHbIe
porp PaooTHI PadooTHI pecypesI
N bu6moreka [IOK
I HeTBIpExyrobHUKH 12 I https://m.edsoo.ru/7f417e18
Teopema Paneca u
2 Ee(;ieoMa I(/)IOHaJ'II)HI)IX 15 1 bubmuorexa LHOK
P pH https://m.edsoo.ru/7f417e18
OTpe3Kax, MOoI00HbIE
TPEYTrOJTbHUKH
IImomane.
Haxoxnenue
3 :H: ngl'IIeBII/—III/IKOB u 14 1 bubmmorexa LIOK
peyr https://m.edsoo.ru/7f417¢18
MHOTOYTOJIbHBIX
¢duryp. [Tnomamn
Mo0OHBIX huryp
T IT
4 H?ﬁgﬁz Hparopa 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPUH
VrIie B
OKPY>KHOCTH.
Broucanuesie u
5 2gfb(ialézmeoﬂbHHKI/I 13 1 bubnnorexa LIOK
pexyT ’ https://m.edsoo.ru/7f417e18
KacarenpHrble K
OKPYXHOCTH.
Kacanue
OKPY)KHOCTEHN
6 [ToBTOpEHME, 4 1 bu6mmoreka [JOK
000011eHNE 3HAHUI https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO
YACOB I10 68 6 0
ITPOT'PAMME
9 KJIACC
Ne | HaumenoBaunue KoanuecTBo 4acos DJIeKTPOHHbIE
n/n | pa3sjaeaoB u TeM Bcero | Kontpoabnbie | IlpakTudeckue | (1H(poBbIe)
IIporpamMmalI padoThI padoThI o0pa3oBaTe/bHbIE




pecypchbl

Tpuronomerpus.
T
1 K:;)I/II)EM;)CI)B i 16 Bubmmorexa HOK
Y https://m.edsoo.ru/7f41al2c¢
cuHycOB. Pemenue
TPEYTrOJIbHUKOB
[IpeobpazoBanue
o 00us.
bu6mmoreka [IOK

2 Merpuueckue 10 https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY>KHOCTH

bu6moreka [IOK
3 Bexroper 12 https://m.edsoo.ru/7f41al2c
4 f:cl)( ap;?{l:;lm Ha 9 bubmorexa LJOK
pa https://m.edsoo.ru/7f41al2¢
IUIOCKOCTH
[IpaBunbHBIE
MHOTOYT OJIbHUKH.

5 JnuHa OKpyXHOCTH 3 bubnuotexa [JOK
U IJI01Iaab Kpyra. https://m.edsoo.ru/7f41al2c
Brranciaenue
Iomaaein

6 JIBroKeHUS 6 bubnuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

7 00001IeHME, 7 bubnuorexa [JOK
CUCTEMATHU3AIUSA https://m.edsoo.ru/7f41al2c
3HaHUHI

OBIIEE KOJIMYECTBO

YACOB IIO 68

ITPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

6

I'eomerpus

6.1

Pacno3naBate W3y4eHHBIE TeOMETpUYECKHE (UTYpBI, ONPEACTATh WX
B3aMMHO€  pAacloJIOKeHHe, H300pakaTb reoMeTpuueckue (QUrypsl,
BBIINIOJIHATD YEPTCIKU MO YCIIOBHIO 3aJla4u. I/I3Mep$ITI) JIMHEWHBIE U YIJIOBBIC
BenMunHBL. Permarth 3aaa4i Ha BBIYUCICHUC JIIMH OTPE3KOB W BCIMYHH
YTJI0B

6.2

Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX WU YIJIOBBIX BEJIWYHMH NPEIMETOB B
peaJIbHON JKU3HM, pa3MepoB MPHUPOJIHBIX 00BEKTOB. Paznuuate pazMepsl
9THX 00BEKTOB MO MOPSAIKY BEIUUNHBI

6.3

CTpOI/ITB YCPTECIKU K TCOMCTPUICCKHUM 3a/ladaM

6.4

[Tonp30BaTbCcsi TpPU3HAKAMM PABEHCTBA TPEYrOJBHUKOB, HCIIOIb30BATH
MPU3HAKU M CBOICTBa paBHOOEAPEHHBIX TPEYrOJIbHUKOB IPH PEIICHUU
3a/1a4

6.5

[TpoBOANTE TOTHYECKUE PACCYKICHHS C UCTIOIH30BAHUEM I'€OMETPUICCKUX
TEOpeM

6.6

[Tonb3oBaThcsl MpU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MEAMaHbl, NPOBEAEHHOW K THUIOTEHY3€ MPSMOYTIOJIbLHOTO
TPEYroJbHUKA, B pEHICHIUH F€OMETPUUECKUX 33134

6.7

Onpenenars NapajuIeNbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE
obpa3zyer ¢ HuMH cekymas. Omnpenensarts MNapamieIbHOCTh MPSAMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUII OT TOYEK OJHOM MPsAMOMl 0 TOYEK
JPyrou npsiMoit

6.8

Pemrate 3agaun Ha kieT4yaToi Oymare

6.9

HpOBOI[I/ITB BBIYHCIICHHUA WM HaXOAUTh YUCIOBBIE U 6YKB6HHBIG 3HAa4YCHUA
YrJIOB B TCOMCTPHUYCCKHUX 3aJavdaX C HCIIOJb30BAHUEM CYMMBLBI YIJIOB
TPEYrOJIbHUKOB U MHOI'OYT'OJIbLHHUKOB, CBOICTB YI'J10B, O6p830BaHHBIX IIpu
MEpECCUCHU U ABYX mapaJyiCJIbHbIX IIPsAMBIX ceKymeﬁ. Pemars
IMPAKTHUYCCKUC 3a1a91 Ha HAXOXKIACHUC YI'JIOB

6.10

Bnagerr moustuem IreOMCTPHUUCCKOIo MCECTa TOYCK. YMeTh OIIpCACIIATh
6I/ICCCKTpI/Icy yriia u CepeI[I/IHHHﬁ NEPHNCHAUKYIIAP K OTPE3KY Kak
TCOMETPHUUYCCKUC MECTA TOYCK

6.11

(DOpMy.]'II/IpOBaTI) OIIPEACIICHUSA OKPYXXHOCTH W Kpyra, XOpAbl U JUAMETpA
OKPY’XHOCTH, IIOJIB30BATHCA HUX CBOMCTBAMH. YMETh MNPpUMCHATb OSTH
CBOMMCTBA IIpy pCUHICHUU 3a1a4

6.12

Brnaners MoHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHTp. [lomb3oBarbest pakTaMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYroJbHUKA IMEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO
CEepEAUHHbIEC NIEPIICHIUKYJIISPBI K CTOPOHAM TPEYTroJIbHUKA NIEPECEKAIOTCS B
OJTHOM TOUKE




6.13

Bnagers noHATHeM KacaTeNbHOW K OKPYKHOCTH, I10JIb30BaThCsl TEOPEMOM
0 INEpHEHIUKYJIIPHOCTH KacaTeIbHOM U paauyca, MPOBEAEHHOIO K TOYKE
KacaHus

6.14

Ilonp30BaThCs HpOCTCﬁIHHMPI reoMCTpUIYCCKNUMU HCPpaBCHCTBAMU,
IIOHUMAaTh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MMOCTPOEHUS C MOMOLIBIO [IUPKYJIS
U JIMHEUKHA

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

Pacno3naBaTte OCHOBHEIC BHbI quI)IpéxyFOHI)HI/IKOB, X JJIEMCHTHI,
MOJIL30BaThCS UX CBOMCTBAMM IIpU pCHICHUH r’COMCTPHUICCKUX 3ada4d

6.2

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUS MEIUAH TPEYroJbHHUKA (IEHTpa
Macc) B pelIeHUH 3a]1au

6.3

BuiageTs nonATHEM CpeHEN TMHUYU TPEYTOJbHUKA U TPANECLUH, IPUMEHSITh
WX CBOMCTBAa MpU peUIeHHH TeoMeTpuyeckux 3anad. Ilosb3oBatbes
Teopemoir @aneca W TEOpEeMOHM O NPONOPUHOHAIBHBIX OTPE3KaX,
IPUMEHSATh UX JUI PeLICHHs] MPAKTUYECKUX 3a]1a4

6.4

[IpumensTs  npu3HakKd  1OAOOMS  TPEYrOJbHUKOB B PEIICHUU
TreOMETPUUECKUX 3a/1a4

6.5

[Tons3oBarbest Teopemoit Iludaropa mns pemieHuss TEOMETPUUECKUX H
MpakTH4eckux 3agad. CTpOUTh MaTEMaTUYECKYIO MOJIENb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOATENbHO JeiaTh YepTEX M HAXOIUTh COOTBETCTBYIOLIUE
JUIMHBI

6.6

BJ'Ia,Z[eTB IIOHATUAMH CHHYCaA, KOCHMHYCa M TaHIreHca oOCTpOoro yria
IMPAMOYT'OJIBHOI'O TPCYroJbHHKA. Ilonp30oBaThbCa 3TUMU ITOHATHAMU JUIA
PEIICHMS IMPAKTUYCCKUX 3aJa4

6.7

Bbrauciare (pa3auuHbIME CIIOCOOaMU) IIJIOMIAb TPEYTOJIBHUKA U ILIOIIAIN
MHOTOYTOJBHBIX (GUryp (TOJB3YSICh, TJ€ HEOOXOAUMO, KaIbKYISATOPOM).
[TpuMeHsTh MOJydeHHBIC YMEHUS B TPAKTUYCCKUX 3a/1a4ax

6.8

Bnagers moHATHSMH BIHMCAHHOTO U HOCHTPAJIBHOI'O YyTJIda, HUCIIOJIB30BATb
TCOPCMbBI O BIIMCAHHBIX YyIJIaX, YIrjlaX MCEXKAY XOpAaMUu (CeKYH_II/IMI/I) " yrijie
MCKAY KacaTeJbHOU U XOpI[Oﬁ IIpH PCHICHUHU I'COMCTPHUUCCKUX 3aJJav

6.9

Bnagers noHsAaTHEM ONKUCAHHOTO ‘leTLIpéXYFOHBHI/IKa, IIPUMCHTH CBOMCTBA
OITMCAHHOTO LIeTI:IpéX}’l‘OJ’HyHI/IKa IpU pCHICHNU 3a0a4

6.10

ITpuMeHsATh MOMy4YEeHHBIE 3HAHUS HA NMPAKTHKE — CTPOUTh MaTeMaTHYeCcKHe
MOJIeNIM A 33734 peaibHOM KM3HM U IPOBOAUTH COOTBETCTBYIOLIME
BBIUUCIICHUS ¢ IPUMEHEHUEM 110100Us1 M TPUTOHOMETPUH (IIOJIB3YSCh, Te
HE00X0IMMO, KAJIbKYJIITOPOM)

9 KIIACC

‘ Kon

‘ IIpoBepsiemble NpeAMETHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI




NpoOBePsIEMOro
pe3yJabTaTa

06pa30BaTeJ’IBHOI7I nporpaMmmMmsbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPHIX YTJIOB, HAXOAUTh C HX
IOMOUIBI0  Pa3JIMYHBIE  AJIEMEHTHl  MPSAMOYTOJIBHOIO  TPEYrOJbHHUKA
(«pelreHue MPSAMOYTOJbHBIX TPEYroJbHUKOB»). Haxoauth (c momoribro
KaJIbKYJSTOPA) AJMHBI U YIJIbI JJ1s1 HETAaOJIMYHbIX 3HAYEHUN

6.2

[Tonp3oBatbCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKJAECTBOM JUISI HAXOXKJICHHUS COOTHOLIECHHM
MEK1y TPUTOHOMETPUYECKUMU BEJIMYMHAMU

6.3

Hcnonp3oBarh TEOpEMBI CHHYCOB W KOCHMHYCOB JUIl  HAaXOXKJICHHS
Pa3IUYHBIX JJIEMEHTOB TPEYroJbHUKA («pElIeHUuEe TPEyroJbHUKOBY),
MIPUMEHSTh UX IPU PEIIEHUH F€OMETPUYECKUX 3a]1a4

6.4

Brnanets moHsATHAMH npeoOpa3oBaHUsT TOM00US, COOTBETCTBEHHBIX
aneMeHToB mon0o0HBIX ¢uryp. I[lomp3oBaTthesi cBoMCTBaMU  TO00MS
MPOU3BOJBHBIX (DUTYpP, YMETh BBIUUCIATH JUIMHBI W HAXOJIUTh YIJIBl Y
nmonoOHbIX ¢uryp. I[IpuMeHsTH CBOWCTBa MOJAOOMS B MPAKTUUYECKUX
3a/1auax. YMETh MPUBOJIUTH MPUMEPHI MOJAOO0HBIX (QUTYP B OKPYXKaIOIIEM
MHpE

6.5

[lonb3oBaThcst TeopemMamMu O TPOM3BEACHUM OTPE3KOB  XOpH, O
MIPOM3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[Tonp30BaThCcsi BEKTOpaMH, MTOHUMATh UX TEOMETPUUYCCKUN U (PU3MUECKHI
CMBICHI, IPUMEHSATh UX B PEIICHUU T€OMETPUUYECKUX U (PU3HUECKUX 3a7ay.
[IpumeHsTh CKansipHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKIEHUS JIMH U
yTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT HAa IIJIOCKOCTH, IPHUMCHATH €ro B
PEIICHHUU TrCOMECTPHUICCKUX U MPAKTUYCCKUX 3a1a4

6.8

Bnagers moHATHAMH NMPaBUIBHOTO MHOTOYTOJIbHHUKA, [UIMHBI OKPYXHOCTH,
JUIMHBI JyTM OKPY)KHOCTH W DPaJuaHHOW Mepbl yIiia, YMETb BBIYUCIATH
Iomaab Kpyra W ero vacteil. IlpuMeHsATh MOJyueHHBIE yMEHUS B
MPAKTHYECKUX 3a7auax

6.9

Haxomuth ocu WM LEHTPbl CUMMETpUU (QUTYp, MPUMEHSTH ABMKEHUS
IUIOCKOCTH B MMPOCTEUIIUX CITydasx

6.10

[TpuMeHsTh NOJyYeHHBIC 3HAHHS HA MPAKTHKE — CTPOUTh MaTeMaTHUECKUE
MOJICJIA JIUISl 3a7a4 PEaJIbHOW KU3HHM WU TPOBOJUTH COOTBETCTBYIOIIUE
BBIUUCIICHUS C NMMPUMEHEHHEM I0JI00UsS ¥ TPUTOHOMETPHUCCKUX (DYHKITHIA
(momB3ysICh, e HE0OOX0IUMO, KAIbKYJIITOPOM)




IHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KITIACC
Kox IIpoBepsieMblii 3J1IeMEHT COePKAHUS
6 I'eomerpus

Havanbnple nmonATHs reomerpuu. Todka, mpsiMas, OTPE30K, JIyd. YToJ. Buusel

6.1 yriaoB. BeprukanbHble M CMexHbIE Yribl. buccekrpuca yrina. Jlomanas,
MHOTOYrojbpHUK. [lapauiebHOCTh ¥ NEPIEHIUKYISIPHOCTD IPSIMBIX

62 Cummerpuunbie (urypsl. OCHOBHBIE CBOWCTBa OCeBOi cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOIIEM MUPE

63 OcHOBHBIE TOCTPOEHUSI C TIOMOILBIO IIUPKYJIS U JUHEeNKH. TpeyronbHuk. BricoTa,
MeJaHa, OMCCeKTprca, X CBOICTBA

6.4 PaBHOOe/peHHBIE W PaBHOCTOPOHHUN  TpPEYrOJIbHHUKHU. Hepasenctso
TPEYrOJIbHUKA

65 CpoiicTBa M IpHU3HAKU PaBHOOEAPEHHOTO TpeyrojibHuKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6 CBoiiCTBa M MNpPU3HAKK MapajuUIeIbHbIX NpsMbIX. CymMMa yYIJIOB TpPEyroJbHHUKA.
BHemHue yriiel TpeyroJibHAKa
[IpsmoyronpHelii  TpeyroJbHUK. CBOWCTBO  MeQUaHbl  MPSMOYIOJIBHOIO

6.7 TPEYroJbHUKA,  NPOBENEHHOM K  rumoreHy3e. [Ipu3Hakum  paBeHcTBa
MPSMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsSAMOYrobHBIN TPEYroabHUK ¢ yriioM B 30°
HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYrOJIBHHKA, HEPABEHCTBO O JJIMHE

6.8 JIOMaHOM, TeopeMa O OoJblIeM yriie W OOJbIIEH CTOPOHE TPEYroJbHUKA.
[lepneHIMKYIJIAp M HAKJIOHHAS

6.9 I'eomerpuueckoe mecto Todyek. buccekTpuica yria U cepeIMHHBIN TEPIICHANKYIIAP
K OTPE3KYy KaK FT€OMETPUYECKHE MECTA TOUEK

6.10 OKpyXHOCTb M KpyT, XOpJla U AMAMETpP, UX CBOMCTBA. B3auMmHOE pacnonoxeHue
OKpYKHOCTH U npsiMoii. KacarenbHast ¥ ceKylas K OKpyKHOCTH

6.11 OxkpyXHOCTb, BIHMCaHHAas B yroJ. BmnucaHHas W oONHcaHHas OKPYKHOCTU
TPEYTrOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
6 I'eomerpust

6.1 YeTeipéxyrosbHukU. [lapajuiesorpamm, ero npu3Haku U CBOWCTBA

6.2 [IpsiMOyroJbHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA

63 Tpaneuus, paBHoOokas Tpameuusi, e€ cBoiicTBa M mnpusHaku. [IpsmoyronbHas
Tpanenus

6.4 Meron yasoenus Menuanbl. lLlentpambHas cummerpusa. Teopema @Paneca u
TeopeMa O MPONOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHMM TPEYTrOJbHUKA U Tpanenuu. LleHTp Macc TpeyroJibHUKa

6.6 [lonobue TpeyronpHUKOB, KO3 ¢unueHt mnoaodus. Ilpusnaku mnomodus
TpeyroJibHUKOB. [IprMeneHue nojo0us py pelieHnH MPaKTUYECKUX 3a/1au

6.7 DopMynbl IS TUIOIIAAM TPEYroJbHUKA, apajuienorpaMma, pom0Oa 1 Tpaneniuu




6.8 CoiicTBa momajeit reomeTpudeckux Guryp. OTHOIICHHE TUIOMIACH 10T00HBIX
¢uryp
6.9 Brluncnenue mioniaae TPEyroJbHUKOB M MHOTOYIOJIBHMKOB Ha KIIETYaTOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenume teopemsl Iludaropa mnpu pemeHun
IPAKTHYECKUX 3a1a4
CuHyCc, KOCHMHYC, TaHI'€HC OCTpPOro yIja HpsIMOYTOJbHOIO TPEYroJibHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. TPUTOHOMETpUYECKHE (YHKIHH
yrioB B 30°, 45° u 60°
6.12 BnucanHble M LEHTpaJbHBIE YIJIBI, YTOJ MEXIY KacaTeJbHOW M XOPJAOH. YTIibl
MEXAY XOpJIaMH U CEeKYITUMU
6.13 BrnncaHnHble ¥ ONMCAHHBIE YEThIPEXYTOIbHUKI
6.14 B3aumHoe pacnosiokeHue AByx okpyxkHocteil. Kacanue oxpyxknocteil. OOmiue
KacaTeJbHbIE K IBYM OKPYXHOCTSIM
9 KITIACC
Kon ITpoBepsieMblii 3JIEMEHT COJePKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, TanreHc yriioB or 0 mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXJIeCTBO. DOPMYJIbI TPUBEACHUS
6.2 Pemienne tpeyronpHukoB. Teopema KOCHHYCOB W TeOopemMa CHHYCOB. PemieHue
IIPAKTUYECKUX 33134 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 ITpeob6pazoBanue nomoo6us. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 mpou3BENCHUM OTPE3KOB XOpJ, TEOPEMBI O HPOU3BEACHHN OTPE3KOB
CEKYyIMX, TEOPEMa O KBaJApaTe KacaTeJIbHOU
Bekrop, nnuHa (MOAysb) BEKTOpA, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
65 HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
omnepauuy Haj BEKTOpaMH. Pa3noxkeHue BEKTOpa IO [BYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopmunatsel BekTtopa. CKalspHOE NPOU3BEIECHUE BEKTOPOB, INPUMEHEHHE [UIA
HAaXO0XJICHU JUIMH U YIIIOB
JlexkapTOBbl KOOpPAMHATBl HAa IUIOCKOCTH. YPABHEHHs IPSAMOM M OKPY)KHOCTH B
6.7 KOOpJMHATaX, MEPECEUEHUE OKPY)KHOCTEH U MNpsAMBIX. METOJ KOOpIUHAT U €ro
IIPUMEHEHHE
6.8 [IpaBusIbHBIE MHOTOYTOJIbHUKH
6.9 JlinHa OKPYXKHOCTH. I'pagycHast u paguaHHas Mepa yria, BbIYHUCICHHE JUIMH JIyT
OKPY’KHOCTEMN
6.10 | Ilnomanp kpyra, CEKTOpa, CErMEHTa
6.11 JIBIOKEHUSI TIJIOCKOCTH M BHYTPEHHHE CUMMeETpuM (Guryp (s1eMeHTapHble
npencrasienus). [lapamnensuslit nepenoc. [loBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsiEMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh NOHATUAMU: MHOKECTBO, IIOJIMHOXKECTBO, ONIEPALIUH
HaJl MHOXKECTBAMH; yMEHHE ONEPUPOBATH IMOHATUSMHU: Tpad, CBSI3HBIN
rpad, OepeBo, IMKI, MPUMEHATh WX TPU pEIICHHH 33134, yMEHHUE
HCIIOJIb30BaTh IpaduuecKkoe MNpeACTaBIEHUE MHOXECTB Uil OMHCAHUS
peaJIbHBIX MPOIIECCOB U SIBICHUMN, TP PEUICHUH 33734 U3 APYTUX y4eOHbIX
NIPEAMETOB

YMeHHne omnepupoBaTh IOHATHSIMM: OIPEICIICHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO;  YMEHWE  pPACIO3HAaBaThb  HUCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUs, NPHUBOJWUTH TNPUMEPBl M  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHNS M OTPUIIAHUS BBICKA3bIBAaHUI

YMeHHne onepupoBaTh MNOHATHAMHU: HATYpPAIbHOE YHCIO, IPOCTOE U
COCTaBHOE YHCJIO, IETUMOCTh HaTypaJIbHbIX YUCEJ, IPU3HAKH JIETUMOCTH,
L[eJIO€ YUCII0, MOAYJIb YHCIA, OOBIKHOBEHHAs Ipo0b U JeCSATUYHAsA JpOOb,
CTAaHJAPTHBINA BUJ YMCJA, PAMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apudmeTHyecKuil KBaJIpaTHBI KOpPEHb; YMEHHUE BBINOJHATH JEUCTBUSA C
YHUCIIAMHU, CPABHUBATh U YNOPSINOYMBATh YHCIA, NPEACTABIATh YUCIIA HA
KOOPJIMHATHON NPAMOM, OKPYIVIATH YMCJIA; YMEHHUE [eNaTh NPUKUAKY M
OILICHKY Pe3y/IbTaTa BBIYMCICHUN

YMeHue omnepupoBaTh MOHITUSAMM: CTENEHb C LEJNbIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHU OOJIblie
€IMHULIbI; YMEHHUE BBINOJHATH PacuéTsl Mo Qopmynam, mpeodbpazoBaHUs
HENbIX, JPOOHO-PAIMOHATIBHBIX BBIPAXKEHUI U BBIPAKEHUH C KOPHSIMH,
pa3ioKeHne MHOTOYJIEHA Ha MHOKUTENH, B TOM YHUCIIE C HCIOIb30BAaHHEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbl M Pa3HOCTH

VYmenune OIICpHUpOBaTh IOHATHAMHU: YHCIIOBOC PABCHCTBO, YPaBHCHHE C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC PpCUIATb JIMHEWHBIE U KBaJApaTHBIC  YpaBHCHU, ,Z[pO6HO-
padluOHAJIBHBIC YpaBHCHUA C O,I[HOI71 nepeMeHHoﬁ, CUCTECMbI IBYX
JIMHEUHBIX ypaBHCHI/II‘/'I, JIMHEHHBIE HCpAaBCHCTBA W HUX CHUCTCMBbI,
KBaJIpaTHBIC U I[pO6HO—paI_II/IOHaJ'IBHBIC HCPABCHCTBA C OJIHOM nepeMeHHoﬁ,
B TOM YHUCIIC IIPHU PCHICHUU 3aJa4 U3 APYTUuX MNpeaAMCETOB U IMMPAKTHUYCCKUX
3ala4; YMCHHC HUCIIOJIb30BATH KOOPAHWHATHYIO IMPAMYIO U KOOPAWUHATHYRO
IJIOCKOCTD JJIsA I/I306pa)KeHI/IH peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U CUCTCM

YMeHue omnepupoBaTh MOHATUAMHU: (GYHKIUSA, Tpaduk (GYHKIUH, HYIU
(GYHKLIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUS,
yObIBaHUs, HamOoJblllee W HaUMEHbIIEe 3HAUYEHUs (QYHKIUH;, yMEHHUE
ONEpHpPOBATh MOHATHAMM: MpsMas MPONOPLHMOHAIBHOCTb, JMHEHHas
¢byHkuus, KBajgpaTtuuHas (yHKOMS, oOpaTHas MPOMOPIUOHAIBHOCTS,
napabosa, runep0osa; yMeH’ue CTpOUTh rpaduKku (QyHKIMHA, UCTIONb30BaTh
rpaduKu Ul OTNpEeAETCHUsT CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, s
pemieHusl 3aja4 M3 JPYrux y4eOHBIX NPEAMETOB M peabHOM >KU3HU;




YMEHHE BBIpaKaTh (OpMYyJIaMU 3aBHCUMOCTH MEXKAY BEIMUYUHAMU

YMeHue onepupoBaTh MOHATUAMH: TOCIEI0BATEIbHOCTD, apu(MeTHIecKas
U TeoMeTpuYecKas IpOrpecCuu; YMEHHE HCIOJIb30BaTh  CBOWCTBA
MOCIIEIOBATEIBLHOCTEH, (POPMYIIBI CYMMBI M OOIIEro WieHa MPH PELICHUN
3a/1a4, B TOM YMCJIE 3aJad U3 JPYrux y4eOHbIX IPEIMETOB U pPEabHOU
KHU3HU

YMeHue pemaTh 3a7jauu pa3HbIX TUIOB (B TOM YKCIIE HA MPOLIEHTHI, 10JIU U
9acTH, JABIKEHHE, padoTy, IEHYy TOBAapOB M CTOMMOCTbH MOKYIOK M YCIIYT,
HQJIOTHM, 33Jayd M3 0O0JacTu YOpaBJIEHUS JIMYHBIMU M CEMEHHBIMU
(uHaHCAMH); YMEHUE COCTABIISATh BHIPAKCHHUS, YPaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIIOBHIO 3aJa4yd, HCCIEN0BaTh IOJyYCHHOE pELICHHE U
OIICHMBATh MPaBAOIO0I00HOCTh MOITYYEHHBIX PE3YyJIbTAaTOB

YMeHnue onepupoBaTh NOHATUSAMU: (PUTrypa, TOUKa, OTPE30K, MpsMasi, JIyd,
JOMaHas, Yyroj, MHOTOYIOJbHUK, TpPEYTOJbHUK, paBHOOEAPEHHBIN U
PaBHOCTOPOHHUHN TPEYroJbHUKH, IPSIMOYIOJbHBIM TPEYroJbHUK, MEIaHa,
Ouccekrpuca u BBICOTA TPEYroJbHUKA, YeTbIPEXYTOJIbHUK,
napajuieniorpamMyMm, — poM0,  MPSAMOYrOJIbHMK,  KBajapar,  Tparenus;
OKPY)KHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; ymMeHue peaTth 3a/1a4i, B TOM YUCIIE€ U3 TIOBCETHEBHON JKU3HH,
Ha HaXO0XJIE€HHE T€OMETPUYECKHX BEJIUYMH C MPUMEHEHHEM H3YUYEHHBIX
CBOMCTB GUryp u GpaxTon

10

YMeHune omnepupoBaTh TMOHSATHUSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaJlIeIbHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX, Yrol
MEXAYy TMpSMBIMH, TNEpPIEHAUKYISIp, HAKIOHHAs, MPOEKIus, Moaodue
¢uryp, nogoOHble TpPEYroJbHUKH, CHUMMETPHUSI OTHOCUTEIBHO TOYKU U
MPsIMOIi; YMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHIO U oJo0ue Guryp,
NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHUpe

11

YMeHne omnepupoBaTh MOHATHSMHU: JUIMHA, PACCTOSHUE, YroJ (BEIUYMHA
yrila, CHHYC U KOCHHYC yIJIa TPEYTrOJIbHHUKA), TUIOIIA/Ib; YMEHHE OIECHUBATH
pasMepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE;, YMCHHE
NPUMEHATh (POPMYJIBI TIEpUMETpa W ILIOMATH MHOTOYTOJIbHUKOB, JJTUHBI
OKPY>KHOCTH u IUIOTIA TN Kpyra, o0BeMa MPSIMOYTOJILHOTO
napasuiesIenuIne/a; YMEHHE MPUMEHSATH MIpU3HAKU paBeHCTBA
TPEYTrOJbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYrojbHUKA, TEOpEMY
[Tudaropa, TPUrOHOMETPUUYECKUE COOTHOIICHHUS JJISI BBIYMCIICHHS JIJIUH,
pacCTOSIHUH, TUIOIIA/ICH

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il"ypBI nu nux KOM6I/IHaHI/II/I,
IMPOCTPAaHCTBCHHLIC (bHprbI OT PpPyKH, C IIOMOLIBIO IIepTé)I(HLIX
HHCTPYMCHTOB U JJICKTPOHHBIX CPEACTB 10 TECKCTOBOMY HMJIM CUMBOJIBHOMY
OITMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT;
KOOpJMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, NIPOU3BEACHHUE BEKTOpPA Ha
YHCIIO, CKaJspHOE IIPOM3BEACHHE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JUIs MPECTABICHUS JAHHBIX M pELICHMs 3ajad, B
TOM YHCJIE U3 JPYrUX y4eOHBIX MPEIMETOB U PealbHOM KU3HU

14

YMeHue onepupoBaTh NOHATHAMU: CTOJIOMKOBBIE U KPYIOBbIE JHArpaMMBbl,
Tabnauubl, cpeaHee apudmeruueckoe, MeauaHa, HauOoJbllee U
HauMEHbIIIee 3HAUYEHHUs, pa3Max YHUCIOBOrOo Habopa; yMEHHE H3BIEKaTb,
WHTEpIPETUPOBATh M NpeoOpa3oBbIBaTh MH(OpPMAIIHIO, PEACTABICHHYIO B




TabJMIIaX U Ha JAUarpamMmax, OTPaKaIOUIyI0 CBOWCTBA U XapaKTEPUCTHKH
peaJIbHBIX MPOILIECCOB U SIBJICHUN; YMEHME paclo3HaBaTh W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATHUSMH: CIy4allHBIM ONBIT  (CITydailHBIMA
OKCIIEPUMEHT),  JIEMEHTapHO€  CcOObITHE  (3JIEMEHTapHbI  HCXO0J)
CIIyJaifHOTO ONBITA, CIIy4aiiHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HaXOJMTb  BEPOSITHOCTH  CIy4alHbIX  COOBITUH B  ONBITaXx C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE pellaTh 3a/1a4yu
METOJIOM OpraHHW30BAHHOTO Iiepedopa W C HCHOJB30BAaHHWEM IIpaBHIIA
YMHOXXCHHUS; yYMEHHE OIICHHBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH U
SBJICHUHM, TIOHUMAaTh POJb MPAKTUYECKU IOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpYXalOIleM MHpE U B KM3HU; 3HAKOMCTBO C MOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHMCET U €ro
POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMenue BpIOMpaTh MOAXOSAIMIMM U3YYEHHBII METO JUlsl pellieHus 3a1auu,
MIPUBOJUTH TPUMEPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE H
JKU3HHU, PACIIO3HABATh NPOSBICHHE 3aKOHOB MAaTE€MATHKHM B HCKYCCTBE,
ONIMCBIBAaTh OT/ACJIBbHBIEC BBIJAIOIINAECS PE3YJIbTaThl, MOJYYEHHBIE B XOJ€
pa3BUTUS MaTEeMaTUKH KaK HAayKH, IPUBOJUTH MPUMEPBI MATEMATUYECKUX
OTKPBITHI U UX aBTOPOB B OT€YECTBEHHON Y BCEMUPHOU HCTOPUH

HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kox IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Harypanbublie u nensie yncna. [Ipu3Haku 1eIMMOCTH HEIBIX YUCET
10 OOBIKHOBEHHBIE U JECATUYHBbIC JPOOHU, MPOLEHTHI, OECKOHEYHBIE MEPUOAUYECKUE
npoou
1.3 PanmonanpHelie yncna. ApudmMerndeckue onepanyy ¢ palMoOHAIbHBIMU YUCIIaMU
1.4 JlefictBuTenbHbIE Yncia. ApugMETHISCKHE OTIEPAIH C ICHCTBUTEIIBHBIMUA YUCIIAMHU
15 [TpubnmxEnnbie BBIMMCIICHMA, [PABMIA  OKPYIUCHUS, HPUKMIKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 AnreOpandecKkue BhIpaXKEHUS
2.1 bykBeHHbIe BbIpaXeHUs (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ nebiM nokasareiaeMm. CTeneHb ¢ pallMOHANBHBIM MOKa3aTeneM. CBolcTBa
CTETIeHU
2.3 MHoOro4IeHbI
2.4 | AnreOpanyeckas JpoOb
25 Apudmernueckuit KOpeH HATypanbHOH cTemnenu. JlelicTBUsA ¢ apupMETHUECKUMU
KOpPHSIMHM HATYPAJIbHOW CTENEHU
3 YpaBHEHHUs 1 HEPAaBEHCTBA
3.1 Ienple U ApoOHO-paIoHanbHbIe ypaBHEeHH. CUCTEMBI M COBOKYITHOCTH YpaBHEHUM
39 Lensle u napoOHO-palnMioHANbHBIE HepaBeHCTBAa. CHCTEMBI H  COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenne TekCTOBBIX 3a1a4




YwucaoBkI€ MOCISI0BATEILHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs OCIEN0BATEILHOCTEMH
4.2 Apudmernueckas 1 reoMmeTpudeckas nporpeccur. Popmyiia ClI0KHBIX IPOLEHTOB
5 DyHKIMU
Oynkus, cnocoOs! 3aaanus Gyaknun. I'paduk dpyakiuu. O6macTh onpenesneHus u
51 MHO>KeCTBO 3HaueHui Qynkuuu. Hymn ¢yakmum. [TpomMexxyTkn 3HaKONOCTOSIHCTBA.
" | [IpoMexXyTKM MOHOTOHHOCTH (YHKIUMU. MaKCUMyMbl M MHUHHUMYMBI (YHKIIMH.
Haunboupiee n Hanmenbliee 3HaYeHUE (QYHKIIUU HA TPOMEKYTKE
6 KoopaunaTs! Ha psIMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 | JlekapTOBBI KOOPJAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX cBOiCTBa
7.2 | TpeyronbHHUK
7.3 MHOTOyroJapHUKN
7.4 OKpY>XHOCTb M KPYI'
7.5 W3mepenne reoMeTpu4eCcKux BEINYHH
7.6 BekTops! Ha II0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHoCcTh
8.3 Kombunatopuka
8.4 | MHOoXxecTBa
8.5 I'padmr




YYEBHO-METOJINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

VYuebnuk «l'eomerpusi» s COOTBeTCTByomiero kinacca (7/8/9) /
A. T'. Mep3nsk, B. b. [Tononckuii, M. C. fxup.

YepréxHble MHCTPYMEHTHI: JUHEHKa, yroidpHUK (c yriaamu 30°/60° u
45°/45°), TpaHCIOPTHUP, LIUPKYIIb.

Terpanp B kieTky (He MeHee 48 TUCTOB).

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

VYuebnuk «l'eomerpus» s CcoOTBeTCTByomiero kiacca (7/8/9) /
A. T'. Mep3nsk, B. b. [Tononckuii, M. C. fdxup.

YepTéxHbIe HHCTPYMCHTHI.

[Toypounbie pa3pabOTKH.

COOpHHK JIEMOHCTPAIMOHHBIX MAaTCPHUAJIOB.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET

Poccuiickas snexTponHas mkona (resh.edu.ru).

AKnacc (yaklass.ru/p/geometria/7-klass).

Online Test Pad (onlinetestpad.com/ru/tests/geometry/7class)
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