PaccmoTrpena

Ha MO yuureeii-
npeIMETHHKOB
npoTokoa Ne 1

ot «29» aBrvera 2025r.

P

Ipussita 2a HMC ¥ . YTBepXKIaI0
npoToxo1 Nel /}a emop VIBO& Yduueu Nol»
ot «29» aBrycra 2025 . H: 10 Kacumosa

- 10¥vonr . - BPHKa3 Ne 266
y(or % asryera 2025 1.

TR ¢ _:,‘,

PABOYAS ITPOT'PAMMA

yueOHoro kypca «I'eomerpus»

1u1st oOyyarommmxcst 7-9 KjiaccoB

CocraBureib:
Kyspmuna T.A.., yuutenab MaTeMaTUKH

r. Hagpunck 2025



MOSCHUTEJIBHASA 3AIINCKA
Pabouast mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarouxcs 7 —9 KJ1accoB COCTaB/lieHa B COOTBETCTBUU

e npukazoM MunHucrepcTBa npocsemeHus Poccuiickoit deaepanyu ot 9
okTsi0pst 2024 roga Ne 704 «O BHeceHUHM M3MEHEHHM B HEKOTOpPHIE
npukazbl MuHuctepcTtBa TnpocBemeHus Poccuiickon ®epepanuu,
Kacaronuecs: (penepanbHbBIX 00pa30BaTENIbHBIX MPOTrPaMM HayalabHOTO
oO1ero o0pa3oBaHusi, OCHOBHOTO OOIIEro 0Opa3oBaHUSI U CPEIHETO
obmiero oOpa3zoBaHus» (3apeructpupoBaHo B MuHniocte Poccun
11.02.2025 Ne 812200), xoTOpbIii BHEC MU3MEHEHHs B (enepaibHbIe
OCHOBHBIE 00111€00pa3oBaTEIbHbIE MPOrPAMMBbI, BCTYMAIOIINUE B CUITY C
1 cenTs6ps 2025 roxa,

e @enepanbHON paboueld mTporpaMmbl MO  YYEOHOMY MpPEIMETY
«I"eomeTpust 6a30BbIN ypoBeHb)» Ha ypoBHE OO0

['eoMeTpusi Kak OJIMH W3 OCHOBHBIX PAa3/EJIOB IIKOJIHLHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH IEIbI0 00ECTIeUnTh M3YUYEHUE CBOMCTB U pa3MEpoB PUTYp, UX
OTHOIIEHWH W B3aWMHOE pACIOJIOKCHHE, OMUPAETCAs Ha  JIOTUYECKYIO,
JOKa3aTeNbHYI0 JMHUO. [[eHHOCTh M3yYeHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS IPOBOJAUTD
JIOKa3aTeNIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUSI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHUs «OT TPOTHBHOTO», OTIMYATh CBOWCTBA OT TPHU3HAKOB,
dbopMyIUPOBaTh OOPATHBIE YTBEPIKIACHUS.

Bropoii 1enpi0 M3yueHUs TEOMETPUHU SIBISIETCA WCIONb30BaHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIONIUXCSI B peadbHOM KkM3HM. OOydYaronmuiics JODKEH HayYUThCS
OTIPEJICTNTh TEOMETPUUYECKYI0 (DHUTYpy, ONMHCaTh CIOBAMH JAHHBIH UYEpPTEX WM
PUCYHOK, HAaHTH TIJIOMIAh 36MEIBHOTO YUacTKa, paCCUYUTaTh HEOOXOAUMYIO JUTHHY
ONTOBOJIOKOHHOTO KaOenst win TpeOdyemble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemeHnuy 3amad MPAKTHYCCKOTO XapaKTepa OOYYarOIIUHCS YYHUTCS CTPOUTH
MaTeMaTHYeCKHEe MOJICTH  PEalbHBIX JKU3HCHHBIX CHUTyalldii, IPOBOJIUTH
BBIYHCIICHUS M OIIEHUBAThH aJIEKBATHOCThH IMOJTYUYEHHOTO Pe3yJibTara.

KpaiiHe BakHO TOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUCOHBIMH
peMEeTaMH, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS T€OMETPUICCKUX (PUTYP
U TIOHSATUH, NEMOHCTPUPOBATH TMPUMEHEHHUE IMOITYYCHHBIX YMEHHHA B (DU3UKE |



TeXHUKE. OTH CBA3W Haumboyiee SPKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Merton koopauHat»y U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE DPa3feiibl
comepxkanusi: «l'eomeTpuueckue Qurypel U uUxX CcBoicTBay, «M3mepenue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbI KOOpPJAMHATHI HA  IUJIOCKOCTHY,
«BekTops», «JIBrxkenus miaockoctu, «lIpeodbpasoBaHust mog00us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 gacoB (2 4Jaca B Henen0), B 8 kilacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA

7 KUIIACC

HavanpHble noHsTusa reomMerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriioB. BepTukanbHble M CMexXHbIE yIUIBl. buccektpuca yrima. Jlomanas,
MHOTOYTOJIBbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS WU JIMHEWKU. TpeyrojpHUK.
Bricora, Menuana, OucceKTpuca, uX CBOMCTBA.

PaBHOOepeHHBIE M PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. Ilpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBOICTBA U IPU3HAKU NApaJUIECIBHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yribsl TpeyroyibHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MEAMAHBI MPAMOYTOJIBHOTO
TPEYTrOJbHHKA,  MPOBEAEHHOM K  rumoreHyse. Ilpu3Hakum  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTONBHUKOB. [IpsIMOYTONBHBIN TPEYroNbHUK € yriioM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoubllieM yriie U OOJsbllIeH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKY ISP ¥ HAKIIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CepeIMHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoWcTBa. B3aumMmHoe
pacCIIOIO)KEHUE OKPYKHOCTH M mpsiMoi. KacarenbHas u cexyiias K OKPY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yerbipéxyronbauku. [lapamnenorpamMm, ero npusHaku U cBocTBa. HacTHbie
Cllydad MapajjiesorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsimoyroJibHast Tpaneuus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
T€opeMa O NPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuKa.

[Tongobue TpeyrodbHUKOB, Kod(dunueHnt mnoaodus. I[lpuszHaku mnomoOus
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust mpy peleHn: MPaAaKTHIECKUX 3a/1a4.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE TIUIIoMmaaAen
oA00HBIX GUTYD.

Boruncienue miomnanei TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT'€HC OCTpPOTO yrIJjia MPSMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTrOHOMETpUUYECKHEe (OYHKIIUU
yrioB B 30, 45 u 60°.

BrrcanHbie W LEHTpaTbHBIE YIJIBI, YIOJd MEXKIY KacaTelbHOM M XOPJIOM.
Yriael  MeXIy ~XOoplaMH U CEeKyIIUMHU. BrucaHHele U ONUCaHHbBIE
4eThIPEXYToJbHUKUA. B3aumHOe pacnojokeHue AByX OKpyxHocTed. Kacanue
OKpykHOCTEH. OOI1IMe KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienne mnpaxkTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, amuHa  (MOIydb)  BEKTOpA,  COHAMPABIECHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIPABJIECHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IMJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBuwibHBIE MHOTOYIrOJBHMKU. JlnmmHa okpyxHOCcTH. I'panmycHas w
paauaHHas Mepa yIJyia, BBIYMCIEHUE JJIMH OYyr OKpy:kHocTeu. Ilmomaas kpyra,
CEKTOpa, CErMEeHTA.

JIBWKEHUS TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU GuUryp (snemMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yd4eOHOro Kypca
«I"eoMeTpus XapaKkTepU3yrOTCA:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPaKJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM JIJIS YCIENMIHON MpodeccruoHaTIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aj7ad, PEIICHUH, PacCyX ICHHN, YMEHUIO BUJCTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAluEe B JIESATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEHYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KyJIbTYpOH KakK CPeJICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (POpMHPOBAHUE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoy4Yms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qu3uueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ IIpaBa JIpyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHUYECKUX 3HAHUU U PEIICHUS 3a7ad
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH Cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIJIEM U IyTEH X PELCHUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM CONMAJIbHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSX HEOINPEAECIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IAPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HaHUS, HaBBIKU U KOMIICTECHLIUH U3 OIBITA IPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIupOoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATH
IpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
HOCHEACTBUS, (POPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aefcTBus:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUWA, OTHOIICHUW MEXIy MOHATUSAMHU, (POPMYIHUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHAaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTPULATENIbHBIE, €IMHUYHBIC, YacTHbIE U 00IIue,
YCIIOBHBIE;



BBISIBIISAITH ~ MATEMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYHsT B (paKTaxX, JaHHBIX, HAOMIOJEHUSX U YTBEPKIACHUSAX,
npejiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMIL;
JieNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JAECTYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHUH (MpsAMBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHUYECKUX (aKkTOB, BBICTPAUBATH APryMEHTALMI0, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOcO0 pelieHuss y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pEUICHUS, BbIOMpaTh HauOoJiee NOIXOIAIIUMNA C y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLcKue 1eHCTBUA:

WCITOJI30BaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT ITO3HAHUSA,
(bopMynIupOoBaTh BOINPOCHl, (UKCUPYIOLIME MPOTUBOpPEUHE, MPOoOIeEMYy,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;
CaMOCTOATENHEHO (POpMYyIUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3ybTaTaM
MPOBENEHHOTO HAOJIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTD
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMU, JTAHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a49H;

BBIOMpPATh, aHAJIM3UPOBATH, CHUCTEMATH3MPOBATh W HHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpATh (GOpMy TpeACTaBICHUS HWHPOPMANMA U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIMSIMU;

OIICHMBATh HAACKHOCTh HWH(POpPMAIMKA IO KPUTEPHSAM, TNPEII0KESHHBIM
yUHUTENIEeM U CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBLHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBHUAMU
" OeIAMn O6HI€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO XOAY PELICHHS
3aJa4i, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIIbTAaT;

B XOJIe 00CY>XJIeHUsI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK/1aeMON TEMBI,
npoOIeMbl, perraeMoi 3aJaun, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pellleHusl, COMOCTaBISATh CBOU CYXICHHS C CYXACHUAMH APYTUX
YYaCTHUKOB JMaNora, OOHApyKUBAaTh pa3iMyue M CXOJCTBO IMO3ULIMUH, B
KOpPpeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  PE3YJNbTaThl  PELICHUs 3aJ1auu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BBICTYIICHUS
c y4€ToM 3aj1a4 mpe3eHTAlMd U OCOOCHHOCTEH ayAUTOPUH;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBHTY JIbHOM
paboTHI IIPU PEIICHNUN YYEOHBIX MaTEMaTHUECKHX 3a/1a4;

IPUHUMATH L€1b COBMECTHOM JEATENBbHOCTH, MJIAHUPOBATh OPraHU3ALIMIO
COBMECTHOM paloThl, pacnpenensTb BUIbl pabOT, JOroBapUBaTHCA,
o0Cy»XIaTh MpPOLIECC U Pe3yJbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPynmoBbIX ¢dopmax paboTel (0OCykaeHusi, OoOMeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJHATH CBOIO YacTh pabOTHI
U KOODAMHHPOBATh CBOMU JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OILICHWBATh KAauyeCTBO CBOEr0 BKJaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATENILHO COCTABJIAThH IJIaH, aIrOPUTM pEIICHUs 3aJadyu (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEIIeHUS C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapUaAHTHI PEIICHUN C y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPoOLIecca U pe3yJibTaTa
pelIeHusT MaTEMAaTUYECKOH 3a/1a4H;

IPEABUAETH TPYIHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTU [OCTABICHHOM L€ U
YCIIOBUSIM, OOBSICHATH NPUYUHBI JOCTHXKEHHS] WM HEIOCTHDKCHHS LENH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHmy oOydenuss B 7 kJjacce OOyYaromMICS TMOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3YJILTATHI:

PacriosnaBaTh W3y4deHHBIE TEOMETpPHUYECKHE (HUTYpBI, OMNpPEAeisITh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOITHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepATh JMHEHWHBIE W YIJIOBBIC BEIIMYHUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE JIJIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyrO0 OIICHKY JHMHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3mepbl 3THX
O0OBEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCd NpPU3HAKAMU PABCHCTBA TPEYTOJbHUKOB, HCIIOJIb30BAThH
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCd NPU3HAKAMUA PABEHCTBA IPSIMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€¢  MOPSAMOYTOJBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OnpenensiTe nNapayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymas. OnpeaensiTh MapaieIbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BHIYUCICHUS U HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYTOJIbBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHUN JIBYX NApALICIBHBIX MPSIMBIX CEKylled. Pemarh mnpakThdeckue
3a71a4i Ha HAXO0XKJIECHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPIICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMyIUpPOBaTh ONPEAECIECHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TT0JIb30BAThCSA UX CBOWCTBAMH. ¥ METh IPUMEHATH 3TH CBOKWCTBA MPU
pElIEHNH 3a1a4.

Brnagere MoHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThes akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.



[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, ITIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJISA U
JIMHEUKHU.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIECAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHATH CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TpeyroybHHUKa (LEHTpa
Macc) B PELICHUH 3a/1ay.

BnaneTs noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluu, PUMEHATh
UX CBOWCTBA IIpU PELICHWH T€OMETPUYECKUX 3anad. Ilosb3oBaTecs TEOpeMoOM
dajieca 1 TEOPEMON O IPOIMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HaKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3aj1ay.

[Tonb3oBatbess Teopemoit [ludaropa ans pelieHUss TEOMETPUUYECKUX U
pakTU4YecKux 3anad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIUE JITTUHBI.

Brnanets DOHATHSMUM CHUHYCa, KOCHMHYcCa M TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEyroJbHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bobruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U ITUIOLIAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysiCh, TIA€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO YTIJa, MCHOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yrilax MeXay XopAaMmH (CEeKyIUMU) U yIiie MEeXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBOWCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh MOJy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MATEMaTUYECKHE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C TPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YACh, I€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
IPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
IOMOUIBIO PAa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelIeHue



IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIMHbI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHU.

[Tonb30Batbes hopmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUI HAXOXJIECHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), IPUMEHATh HUX IpHU
pELIEHUU TEOMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonp3oBaThCst CBOWCTBAMU MOI00MS TPOU3BOIBHBIX
buryp, yMeTb BBIUKCIATH [JWHBI W HAXOAUTh YIJIbI y MOAOOHBIX QUryp.
[TpumeHsTh cBOMCTBAa MONOOMS B NPAKTUYECKUX 3a7adax. YMETh MPUBOJIUTH
IpUMEpPBI OJ0OHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb30BaThCs TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBICJI, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAX0XKICHUS IJIUH U YTJIOB.

[Tonb30BaTbCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHSATH €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

BraneTe NOHATHSAMHM NPAaBUIBHOIO MHOIOYT'OJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJMaHHON MEphl yIia, YMETh BBIYMCIATH ILIOIIAJb
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasiX.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM MNOoJ00HMsI M TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YsACh, T/e
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ieioB U TeM Komrpomusre | MpaxTmseckie (undgposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
[Tpocreiimue reomeTpuyeckue GUrypsl u
1 UX CBOWCTBA. MI3MepeHne reomeTpudecKkux 10 1
BEJINYHH
2 TpeyrosbHUKH 17 1
3 [TapannensHbie IpsiMbIC 12 1
4 CyMMa yriioB TpeyroJibHHKa 11 1
5 Oxkpy’XKHOCTb U KpyT. ['eomeTpuueckue 14 |
MOCTPOCHUS
6 [ToBTOpenue, o6o0IIeHNE 3HAHUI 4 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0




8 KUIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Korrrpomsnsie  TpaxTiseckie (undgposbie)
NPOrpaMMblI Bcero o0pasoBarTe/bHbIC
padoThI padoTsbI pecypen
1 UYerbipéxyronpHuku. Teopema Daneca 15 1
[Imomane. Haxoxaenue momanei
2 TPEYTOJILHUKOB U MHOTOYTOIBHBIX (hUryp. 15 1
Teopema ITudaropa
3 [Tomo6HbBIe Tpeyronbauky. [Tnomanm 20 )
noao0HbIX uryp. Hauama Tpuronomerpun
Kacarenbnsle k okpyxHOocTH. Kacanue
4 OKPY’KHOCTEH. YTIIbI B OKPYXKHOCTH. 14 1
BnucanHble U onvicaHHbIE
YEThIPEXYTOJIbHUKH
5 [ToBTOpenue, o6o0IIeHNE 3HAHNI 4 1
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[NPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomusre | MpaxTmseckie (undposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 Bexkrops! 11 1
2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH 10 1
3 Tpuronomerpusi. Teopembl KOCUHYCOB U 15 |
CUHYCOB. Penienne TpeyroiabHUKOB
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
4 OKPY’KHOCTH M IUIOLIa/1b KpyTa. 11 1
Brruucnenune mnomanein
5 JIBH>KEHUS TUNIOCKOCTH 5
6 [Ipeobpa3zoBanue nonodus. Merpuueckue 2 |
COOTHOIIEHUS B OKPY>KHOCTH
7 HOBTOPGHHG, 0000111eHHe, CHCTEMATH3aIIUs 2 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchbl

HadvanbHbie IOHITHSA reoMeTpun

Jlomanasi, MHOTOYTOJIBHUK

Touka, npsimMasi, OTPE30K

JIyud. Yron

BHcceKTpHca yria

Bunae! yrinos

Bunae! yrinos

BepTI/IKaJ'IBHHe N CMCIKHBIC YTJIbL

O (0| N | DN |h W (N |—

[TepnieHAUKYISIPHOCTH MPSIMBIX

bt | | | | | k| k| k| e

KonTposbnass padora Ne 1 mo teme:
«IIpocreiiimme reoMeTpH4YecKue
¢purypsl U ux cpoiicrBa. U3mepenue
reoOMeTpHYeCKNX BeJTHYMH»

11

TpeyroabHuUK

12

[Ipu3Haku paBeHCTBA TPEYTOJIHHUKOB

13

IIpu3Haky paBeHCTBA TPEYTOJIBHUKOB

14

IIpu3Haky paBeHCTBA TPEYTOJIBHUKOB

SR S RS R —

15

BricoTa, menunana, OuccekTpuca, ux
CBOMCTBA

16

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUI
TPEYTrOJAbHUKHU




CBoiicTBa U MPU3HAKU PAaBHOOEIPEHHOTO

17 1
TPEYroJbHUKA

18 CBoiicTBa U MPU3HAKU PAaBHOOEIPEHHOTO 1
TPEYroJbHUKA

19 [Ipu3Haku paBeHCTBA TPEYTOJbHUKOB 1

20 [Ipu3Haky paBeHCTBA TPEYTOIBHUKOB 1

21 [Ipu3Haky paBeHCTBA TPEYTOIBHUKOB 1

22 [Ipu3Haky paBeHCTBA TPEYTOIBHUKOB 1

23 [Ipu3Haky paBeHCTBA TPEYTOIBHUKOB 1

24 OCHOBHBIE IOCTPOEHUS C TOMOILIBIO 1
LHUPKYJIS U JIMHEHKU

)5 OcCHOBHBIE IOCTPOEHUS C TOMOIIIBIO |
LHUPKYJIS U JIMHEHKU

26 OcCHOBHBIE IOCTPOEHUS C TOMOIIIBIO |
LUPKYJIS ¥ JINHENKN

27 KonTposbHasi padora Ne 2 mo Teme: 1
«TpeyroabHukm»

28 [TapamienbHOCTD IPAMBIX 1

29 IIpu3Haky nmapajuieabHbIX MPSMBIX 1

30 [Ipu3Haky napayienbHbIX TPSIMBIX 1

31 [Ipu3Haky napayienbHbIX TPSIMBIX 1

32 [Ipu3Haky napayienbHbIX TPSIMBIX 1

33 CBoiicTBa NapaJJIENIbHBIX MPSIMBIX 1

34 CBolicTBa mapauieIbHbIX MPSAMBIX 1

35 CBolicTBa mapauieIbHbIX MPSAMBIX 1

36 CBolicTBa mapajuieIbHbIX MPSAMBIX 1




37

CaolicTBa napauieabHbIX NPSIMbIX

38 CBolicTBa napauieabHbIX NPSIMbIX

39 KonTposbnass padora Ne 3 mo Teme:
«ITapannenbHble NPSIMbIE)

40 CyMMa yIIIoB TpeyroibHHUKa

41 BHemHue yrisl TpeyrojibHUKA

47 CymMmMa yriioB TpeyroibHuKa. BHemnue
YTJIbl TPEYTOJIbHUKA

43 HepasenctBo TpeyronbHuka
HepaBeHncTBa B reomeTpun: HEPAaBEHCTBO

44 TPEYrojJbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOM, TeopeMa O OoiblIeM yrie U
OoJIbIIIel CTOPOHE TPEYTrOJIbHUKA
HepaBeHnctBa B reomeTpun: HEPaBEHCTBO

45 TPEYrojbHUKa, HEPABEHCTBO O JUJIMHE
JOMaHOH, TeopeMa o OoiblIeM YIie U
00JIbIIEH CTOPOHE TPEYTOIbHUKA
IIpssMOYTOJIBHBIN TPEYTOJILHUK.

46 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30°
CBONCTBO MeaMaHbl IPSAMOYTOJIBHOTO

47 TPEyroJIbHUKA, MPOBEIEHHOMN K
TUIIOTEHY3€

43 [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX
TPEYroJIbHUKOB

49 [Ipu3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

50 KonTposabnasi pab6ora Ne 4 mo Tteme




«CyMMa YIJVIOB TPEYIOJIbHUKA)

51 [IepnieHAUKyYIISp ¥ HAKIIOHHAS

52 [IepnieHAUKyYIISp ¥ HAKIIOHHAS

53 OcHOBHBIE IOCTPOEHUS C IIOMOILIBIO
LUPKYJIS U JINHEUKU

54 OCHOBHBIE IOCTPOEHUS C TOMOILIBIO
LUPKYJIS U JINHEUKU
I'eomeTrpuueckoe MECTO TOYEK.

55 buccexktpuca yria W CepeIUHHBIN
NEPHEHIUKYJIIp K OTPe3Ky  Kak
F€OMETPUUECKHUE MECTa TOUEK
I'eomeTrpuueckoe MECTO TOYEK.

56 buccekTtpuca yrma W CepeIUHHBIN
NEPIEHIUKYJIIp K OTpe3Ky  Kak
TFEOMETPUUECKHE MECTA TOUEK

57 Opr)Kj—IOCTI) U Kpyr, XopJa U Juamerp,
UX CBOMCTBa

58 B3anMHOE pacnosioxkeHue OKpYyKHOCTH U
IpSAMOi

59 KacarenbHas u cexymiast K OKpy>KHOCTH

60 OKpyXHOCTb, BHUCAHHAsI B YTOJI

61 Bnucannas u onrcanHas OKpY>XKHOCTH
TpeyrojbHUKa
Cummerpuusnblie Gurypbl. OCHOBHBIE

62 cBoiicTBa oceBoil cumMmeTrpui. [Iprumepsl
CUMMETPUHU B OKPYKAIOIIEM MUPE

63 Cummerpuunbie  ¢urypel. OCHOBHBIE

CBOMCTBA 0CeBOM cumMeTpuu. lIpumepst




CUMMETPUU B OKPYKAIOIIEM MUPE

KonTposbnasi padora Ne 5 mo teme
64 «OKpyKHOCTH " Kpyr.
I'eomeTpryeckne NoCTpoOeHUs»

IToBTOpEeHME M 000OIIICHUE 3HAHUM,
65 OCHOBHBIX MTOHATHI U METOAO0B Kypca 7
KJlacca

[ToBTOpEHKE M 0000IICHUE 3HAHUMA,

66 OCHOBHBIX ITOHSITUM U METOJIOB Kypca 7
Kjacca

67 I'onoBasi kouTpoJIBHas padoTa (Ne 6)
[ToBTOpEHME M 0000IICHUE 3HAHUMA,

68 OCHOBHBIX ITOHSATUH U METOJIOB Kypca 7
Kjacca

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME




8 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne i/m Tema ypoka Konrpoabnbie | IlpakTuyeckue Aata uudpoBbIe
Bcero U3YYEeHUS
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
YeTbIpexyroJpHUKH 1
2 YeTblpexyroJbHUKU 1
3 [TapamienorpaMM, €ro NIpHU3HAKU U 1
CBOICTBa
4 [TapamienorpamM, €ro NpHU3HAKK U 1
CBOICTBa
5 [TapamienorpamM, €ro NpHU3HAKM U |
CBOICTBa
6 Tpanenus. IIpssmoyroneHas Tpanenus 1
7 PaBHOOOKast Tpamenusi, ee CBOWcTBa H |
MpU3HAKU
8 Teopema daneca 1
9 Cpeanve  OMHMM ~ TPEYrojJbHUKA U i
Tpaneuuu
YacTtHple cioyyau — mapauieJorpaMMOB
10 (MIpAMOYTOJIBHUK, POMO, KBaapaT), HUX 1
IIPU3HAKU U CBOMCTBA
YacTtHple cioyyau — mapajuieJorpaMMOB
11 (MIpAMOYTOJIBHUK, POMO, KBaapaT), HUX 1
MPU3HAKU U CBOMCTBA
12 YactHple  cioyyan — mapasuieIorpaMMoOB 1

(MpsIMOYTONBHUK, pPOMO, KBajpaT), HX




IIPU3HAKU U CBOMCTBA

13 LenTpanpHas cuMmmeTpus
14 Meton yaBOECHHS MEIUAHbI
15 KonTtpoubHnas padora Nel mo teme
«YeTbIpEXyroibHUKI
16 CaolicTBa 1I0111a/1el TEOMETPUUECKUX
¢buryp
17 CaolicTBa II0111a/1el TEOMETPUUECKUX
¢buryp
18 @opmyabl A IUIOIIAAU TPEYrobHUKA,
napaujenorpaMma, poMoa u Tpanenuu
19 DopMyJIbl IS IO TPEYTOJIbHUKA,
napaujenorpaMma, poMoa 1 Tpanenuu
20 DopMyJIbl IS IIOIAAHN TPEYTOJIbHHKA,
napaiujenorpaMma, poMoa 1 Tpanenuu
)1 DopMyJIbl IS IIOIAAHN TPEYTOJIbHUKA,
napaijenorpaMma, poMoa 1 Tpanenuu
” DopMyJIbl IS IIOIAAN TPEYTOJIbHUKA,
napaujenorpaMma, pomoa 1 Tpanenuu
” @opMyJIbl IS 10N TPEYTOJIbHHKA,
napaijenorpaMma, pomoa 1 Tpanenuu
24 Brruncnenue miomazneil TpeyroJbHUKOB U
MHOTOYT'OJIbHUKOB Ha KjieT4aToil Oymare
25 Teopema [Iudaropa
26 Teopema ITudaropa
27 [Ipumenenne Teopemsl Iludaropa mnpu

PEIICHUHU ITPAKTUYCCKUX 3a7a4




[Ipumenenne Teopemsl Iludaropa mpu

28 pELICHUH IPAKTUYECKUX 3a/1a4 1
29 [Ipumenenue Tteopembr [ludaropa mnpu 1
pELICHUH IPAKTUYECKUX 3a/1a4

KonTposbnasi pabdora Ne 2 mo Teme

30 «Ilnomaas. Haxo:xxaenue miIomagen 1
TPeYroOJIbHUKOB W  MHOIOYIOJIbHBIX
¢puryp. Teopema Ilndaropa»

31 [MomoOue  TpeyrompHUKOB, KOA(PHHUIHESHT 1

nmonoous

32 OTHoleHUE MIT0MmaeH MOA0OHBIX PUTYD 1

33 [Tpu3naku mo100Us TPEYroIbHIUKOB 1

34 [Tpu3Haku no00us TPEYTroJIbHUKOB 1

35 [Tpu3Haku o100 TPEYTroJIbHUKOB 1

36 [Ipu3Haku nogo6ust TPEYroJbHUKOB 1

37 TeopeMa 0 IPOMOPITMOHATIBHBIX OTPE3KaxX 1
KonTposbHas pabora Ne 3 mo teme

38 «Ilogo0nbIe Tpeyronbuuku. Inomaan 1
nofo0HbIX puryp»
[Ipumenenre mOAOOMS TPU  PpEIICHUHU

39 mpakTHYeckux  3agad.  LleHtp  macc 1
TpPEYroJbHUKA

40 [Ipumenenre mOAOOMS TPU  PpEIICHUHU 1
IIPAKTUYECKUX 3a7a4

41 [lpumenenne mOAOOMS TPU  PpEIICHUU
IIPAKTUYECKUX 3a7a4

42 [lpumenenne mOAOOMS TPU  PpEIICHUU 1




MMPAKTUYCCKUX 3aaa4

[lpumenenne mOAOOHMS TPU  PpEIICHUH

43 MPaKTUYECKUX 3a/1a4

44 [Ipumenenne momoOWs TPU  pPEIICHUH
MPAKTUYECKUX 3a7a4

45 [Ipumenenue monoOUs TpPH  pEIICHUU
MPAKTHYECKUX 3a7a4

46 CuHyc, KOCHHYC, TaHIE€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

47 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

48 Tpuronomerpuyeckue (GyHKIHMA YTIIOB B
30°, 45° u 60°

49 Tpuronomerpuuecke (QyHKIIUU YIJIIOB B
30°, 45° u 60°

50 KonTtposbnas padora Ne 4 mo teme
«Hauana TpuroHomMeTpum»

51 B3aumnoe pacrosoxeHue JIBYX
OKPYXHOCTEU

5 B3aumnoe pacroyioxeHue JIBYX
OKPYXHOCTEU

53 Bzaumnoe pacroyioxeHue JIBYX
OKPYXHOCTEU

54 Kacanune OKPY>KHOCTEH, obmue
KacaTeJIbHBIE K IBYM OKPY>KHOCTSIM

55 Kacanue okpyxHoCTeH, 0011I11€E
KacaTeJbHbIE K IBYM OKPYXHOCTSAM

56 Brniucannsie v LIEHTpaibHBIE YTJIbI, YTOJ




MEXy KacaTeJIbHOW U XOpAOoH

Bnucanusie un HCHTPAJIbHBIC YTJIbI, YT'OJI

> MEK/]ly KacaTeJIbHOW U XOPAOU !
58 Vsl MeXAy XOpJAaMU U CEKyLIUMU 1
59 Vsl MeXAy XOpJAaMU U CEKyLIUMU 1
60 Bnucannbie u OTIMCaHHBIE 1
YETBIPEXYTOJILHUKU
61 Bnucannbie u onvcanHbie |
YEeThIPEXYTOIBHUKH
6 Bnucanneie u onucanHbie 1
YEeThIPEXYTONbHUKH
63 BnucanHuble u onrucaHHble 1
YETBIPEXYTOJIbHUKHU
Kontpoabsnas padora Ne 5 mo Teme
«KacarenbHble k okpy:kHocTH. Kacanue
64 OKPYKHOCTEH. YTIJbl B OKPY/KHOCTH. 1
Bnucanubie " ONHMCAHHBbIE
4YeTbIPeXyroJbHUKN
[loBTOpeHHE  OCHOBHBIX TOHATHH H
65 METOJIOB KypcoB 7 ®W 8 KIaccos, 1
000011IeH1Ee 3HAHWI
[loBTOpeHHE  OCHOBHBIX TOHATHA H
66 METOJIOB KypcoB 7 ®W 8 KIaccos, 1
000011IeH1Ee 3HAHWI
67 I'opoBasi koHTpOJILHAsE padoTa (Ne 6) 1
68 O0001eHre 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB 110 68




[NPOT'PAMME




9 KITIACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acoB

Bcer

KonTpoabu
ble padoThbI

IIpakTuyeck
ue padoThbl

Jlara
H3Y4YeHH
|

210

Onpenenenue
BEKTOPOB.
duznyeckuii u
reOMETPUYECKUI
CMBICJI BEKTOPOB

Cnoxenue u
BBIUUTAHUC
BEKTOPOB,
YMHOXKEHHUE
BEKTOpa Ha YKCIIO

Cnoxxenue u
BBIYMTAHHUE
BEKTOPOB,
YMHOKCHHE
BEKTOpa Ha YHCIIO

Crnoxenue u
BBIUUTAHUC
BEKTOPOB,
YMHOXXEHUE
BEKTOpa Ha YHCIIO

Crnoxxenue u
BBLIYMTAHHUE
BEKTOPOB,
YMHOXXEHUE
BEKTOpa Ha YHCIIO

CioxxeHre "
BBIYUTAHUC
BEKTOPOB,
YMHOXEHHE
BEKTOpa Ha YHCIIO

CioxxeHre "
BBIYUTAHHE
BEKTOPOB,
YMHOXEHHE
BEKTOpa Ha YHCIIO

Pemmenue 3agau c
IIOMOIIBIO




BEKTOPOB

Pemenue 3agau c
IIOMOIIBIO
BEKTOPOB

10

Pemrenue 3agau ¢
IIOMOILIBIO
BEKTOPOB

11

KonTposabHas
padora Ne 1 mo
Teme: «BekTopb»

12

Paznoxenue
BEKTOpa IO JABYM
HEKOJUIMHEAPHBIM
BEKTOpaM

13

Koopaunats!
BEKTOpa

14

JlexapToBBI
KOOpAUHATBI TOUCK
Ha MJIOCKOCTH

15

YpaBHeHHE NPAMON

16

YpaBHeHue
OKPY’KHOCTH

17

Koopaunats! Touek
IepeceYeHust
OKPY>KHOCTH U
psAMON

18

Meroa koopauHaT
IIPY pELICHUN
reOMEeTPUYECKUX
3ajad,
MPaKTUYECKUX
3aja4

19

Meton KoopauHaT
MIPU PEIICHUH
F€OMETPUUYECKHUX
3ajay,
MPaKTUYECKUX
3a1aq

20

Meroa koopauHaT
IIPU pELICHUN
reOMETPHUECKUX
3ajad,




MPAKTUYECKUX
3a1a4y

21

KonTpoabHas
padora Ne 2 o
TeMe «/lekapToBbI
KOOPAUHATHI HA
IUVIOCKOCTH)

22

Onpenenenue
TPUTOHOMETPHUECK
uX (QyHKIHIA yTII0B
ot 0° mo 180°

23

DopMyisl
IIPUBEICHUS

24

Teopema
KOCHHYCOB

25

Teopema cuHycoB

26

Haxoxnenune miia
CTOPOH M BEIUYUH
YTJIOB
TPEYTrOJIbHUKOB

27

Pemenue
TPEyroJIbHUKOB

28

Pemenue
TPEyroJIbHUKOB

29

Pemenue
TPEYroJIbHUKOB

30

IIpaxTueckoe
IIPUMEHEHHE
TEOPEM CUHYCOB H
KOCHHYCOB

31

KoHnTpoubHasn
padora Ne 3 o
TeMe «Pemenue
TPEYroJbHUKOB)

32

[IpakTnueckoe
IIPUMEHEHHE
TEOPEM CUHYCOB U
KOCHUHYCOB

33

CkansipHoe
IIPOU3BEACHUE
BEKTOPOB, €r0




MIPUMEHEHUE ISt
HAXO0X/ICHUS UTUH
U YTJIOB

34

CxanapHoe
MIPOU3BEICHNE
BEKTOPOB, €r0
MIPUMEHEHHE IS
HaXOXJICHUS JIJTUH
U yTJI0B

35

Pemenue 3agau c
IIOMOIIBIO
BEKTOPOB

36

IIpumeneHue
BEKTOPOB IS
pelieHus 3a1ad
(107637041

37

Ipasunvuvle
MHO20Y20/IbHUKU,
8bIYUCTICHUE UX
91eMeHMo8

38

Yucno n. /Inuna
OKPY>KHOCTH

39

Yucno n. nuna
OKPYKHOCTH

40

JlnuHa nyru
OKPYHOCTH

41

Pannannas mepa
yria

42

[momane kpyra,
CEKTOpa, CErMeHTa

43

[lmomane kpyra,
CEKTOpa, CerMEeHTa

44

[lmomane kpyra,
CEKTOpa, CerMEeHTa

45

[lmomane kpyra,
CEKTOpa, CETMEHTa

46

[Inomans kpyra,
CEKTOpa, CErMEHTa

47

KonTtpouabnas
padora Ne 4 o
TeMe «/liiuHa




OKPY’KHOCTH U
IUIOIIAAb KPyra»

48

Ilonsarue o
JIBUKCHUU
IJIOCKOCTU

49

[TapannenbHbIi
MEPEHOC, TOBOPOT

50

[TapannenbHbIi
MIEPEHOC, TOBOPOT

51

[TapannenbHbIi
MEPEHOC, TIOBOPOT

52

IIpumenenne
JIBU>KEHUU MPU
pelieHuu 3a1a4y

53

ITonsaTue o
peoOpa3oBaHuU
noxoous

54

CoOTBEeTCTBCHHEIE
9JIEMEHTHI
noT00HBIX Uryp

55

CooTBETCTBEHHBIE
3JIEMEHTBI
noJI00HBIX uUryp

56

Teopema o
MIPOU3BEICHUN
OTPE3KOB XOp/,
Teopema o
IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
Teopema O KBajpare
KacaTeJIbHOU

57

Teopema o
MPOU3BEICHUN
OTPE3KOB XOpI,
Teopema o
MPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
Teopema o KBajpare
KacaTeJIbHOU

58

[IpumeHenne
TEOPEM B PELICHUU
TE€OMETPHYECKUX




3aaa4

59

IIpumeHeHue
TEOPEM B PELLICHUH
TFE€OMETPUYECKUX
3a1a4

60

KonTposabHas
padora Ne 5 o
TeMme «/|BHoKeHUs
IIOCKOCTH.
IIpeodpa3oBanue
noaoous.
Metpuueckue
COOTHOIIIEHUA B
OKPY:KHOCTH»

61

IToBTOpEHME,
000011IeHNE,
CUCTeMAaTH3alHs
3HaHui. 3mepenue
TCOMETPHUYECKUX
BEJIMYHH.
TpeyroabHuKN

62

[ToBTOpEHUE,
00o01Ienue,
cucTeMaTu3anus
3HAHUU.
[TapamiensHble U
MEPIEHIUKYIISIPHBIC
MpsIMbIE

63

[ToBTOpEHME,
00o01Ienue,
cUcTeMaTu3anus
3HAHUM.
OKpyXHOCTb H
KpYT.
I'eomerpuueckue
IOCTPOEHUS. YTJIbI
B OKPY’KHOCTH

64

[ToBTOpEHME,
0000111EHNE,
CHUCTEMATHU3aLA
3HAHWH.
Bnucannnie i
OITMCAaHHBIC




OKPY>KHOCTH
MHOTOYTOJIbHUKOB

65

Hrorosas
KOHTPOJIbHAS
padora (Ne 6)

66

[ToBTOpEHME,
000011IeHNE,
cHUCTeMaTH3aIus
3HAHUHI

67

[ToBTOpEHME,
000011IEHNE,
cUCTEeMaTH3aIus
3HAHUU

68

[ToBTOpEHME,
000011IEHNE,
cucTeMaTu3anus

3HAHUHU

OBILEE
KOJUYECTBO
YACOB 110
IMPOTPAMME

68 6 0

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM NPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NnpoBepsaeMoro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
6 I'eomeTpus
Pacnio3naBaTh n3y4eHHbIE T€OMETPUYECKHE PUTYPBI, ONIPENESITh UX
B3aMMHOE pPAacIoJIOKEHHE, M300pakaTh TeoMeTpuyeckre (QUrypsl,
6.1 BBIITOJIHATh YEPTEKHU MO YCIOBHIO 3a1auu. M3MepsATh NHMHENHbIE U
YTJIOBBIE BEJIMYMHBI. PemaTs 3a1au Ha BBIYMCIEHUE JJIMH OTPE3KOB
1 BEJIMYUH YTJIOB
Jlenate rpyOyIo OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMUYHH MPEIMETOB
6.2 B peaJbHOM >KMU3HM, Pa3MEpPOB MPHUPOIHBIX O0OBEKTOB. Paznuuarth

pa3Mepsl AITUX 00BEKTOB MO MOPSAIKY BEIUYHMHBI




6.3

CTpouth 4epTekH K F€OMETPUUECKUM 3a/1a4aM

6.4

ITonb30BaTbCs [IPU3HAKaMU paBeHCTBa TPEYrOJIbHUKOB,
UCTOJB30BaTh  MpPU3HAKM U CBOMCTBA  PaBHOOEIPEHHBIX

TPEYTrOJIbHUKOB IIpX PCIICHUHU 3aJa4

6.5

HpOBOIII/ITB JIOTHYCCKUC pacCyxaCHu-d C HUCIIOJIB30BAHHNEM

TCOMETPHUICCKUX TCOPEM

6.6

ITonb30BatbCs IIPU3HAKAMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEJUaHbI, IPOBEAEHHON K THIIOTEHY3€

IpAMOYT'OJIBHOI'O TPEYIrOJIbHHUKA, B PpCIICHUU I'COMCTPUICCKUX 3ada4

6.7

Ornpenenars napamuieaIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
oOpa3zyer ¢ HUMH cekymasi. OnpenensiTh napayuieIbHOCTh MPSMBIX C
IMOMOIIBIO PABEHCTBA PACCTOSHUIN OT TOUYEK OJHON NMPSAMOM 10 TOUEK

JIpYroi npsmMoun

6.8

Pemars 3agauu Ha KJIeT4aTon 6yMare

6.9

[IpoBOIUTH BBHIYMCICHUS M HAXOAWTh YHCIOBBIE U OyKBEHHBIE
3HAQYECHMS YIVIOB B I'COMETPUYECKHUX 3aJayaX C MCIOJb30BaHUEM
CYMMBI yTJIOB TPEYIOJbHUKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX NpPU TEPECEUCHUU [BYX MapauIeIbHBIX IMPSAMBIX

ceKymeﬁ. Pemrats MPAKTUYCCKUC 3a/1a41 HAa HAXOKACHUEC YTIJIOB

6.10

Binagers MOHATHEM T'€OMETPUYECKOIO MeECTa TOYEK. YMEThb
OTpeAensaTh OMCCEKTPUCY yIia U CEPEeIUHHBIM NEPNEeHIUKYISp K

OTPE3KY KaK recOMCTPUICCKHUEC MECTA TOYCK

6.11

@opMyIMpOBaTh ONPENEICHUS OKPY>KHOCTH M Kpyra, XOpIbl H
JMaMeTpa OKPYKHOCTH, IOJIb30BATbCS WX CBOMCTBaAaMHU. YMETh

NPUMCHATH 5THU CBOMCTBaA IIpU pCHICHUH 3aJ1a4

6.12

Biamere moHATHEM ONMCAHHON OKOJIO TPEYroOJbHUKA OKPY>KHOCTH,
yMeTb HaxoauTh e€ 1eHTtp. [losb3oBaThesl (akTamMu O TOM, UTO
OHMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJIHOM TOUKe, U
O TOM, UYTO CEpEeAVHHBIE MEPHNEHAUKYISPl K  CTOpPOHaM

TPEYTOJbHUKA MEPECEKAIOTCA B OJTHOM TOUKE

6.13

Brnagers mNoHATHEM KacaTeNbHOM K OKpPY)KHOCTH, ITIOJIb30BaThCS
TEOPEMOl O MNEepHEeHAUKYISIPHOCTH KacaTeIpHOW M pajuyca,

HpOBCI[éHHOFO K TOYKC KaCaHHUA

6.14

ITonp30BaTbCsl IPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU,




IIOHHUMATh UX HpaKTI/ILIeCKI/If/'I CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TI'€COMCTPHYECCKHUEC IMOCTPOCHUSA C IIOMOLIBIO

LUPKYJIS U JIMHEVKU

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'O 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3HaBaTth OCHOBHBIC BUIbI ‘-ICTI)IpéXyFOJII)HI/IKOB, X 5JICMCHTHI,
MOJL30BaTbCA HMX CBOMCTBaMH npu pCeCHUNU TICOMCTPHUUCCKUX

3aaa4

6.2

HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHusl MCuaH TPEYTOJIbHUKaA

(eHTpa Macc) B pelIeHUH 3a1a4

6.3

Bragers moHATHEM CpelHEN JIMHUM TPEYTrOJbHMKA W TpaleluH,
IIPUMEHATh UX CBOWCTBA IIPU PELICHUMH TI€OMETPUYECKHUX 3a]ad.
ITonb3oBatbcs TEOPEMOU Qaieca 151 TEOpEMOU 0
MNPOMOPIHUOHATIBHBIX OTPE3KaAX, MNPUMCHATbL HUX A PCIICHHUA

MPaKTUYCCKUX 3a1a4d

6.4

[IpuMeHsATH TpU3HAKK MMOJ00US TPEYrOJILHUKOB B  pEIIECHUH

TCOMCTPHUYICCKUX 3aaa4

6.5

ITonp3oBatbes Teopemoit [Iudaropa 11 pemeHuss reoMeTpruuecKux
U mpakTHdeckux 3anad. CTpouTh MaTeMAaTUYECKyl0 MOJEIb B
MIPaKTUYECKUX 3a/JadaX, CaMOCTOSATENbHO [JeNaTh YepTEX U

HaXOJUThb COOTBETCTBYIOIIHE JJJIMHBI

6.6

Bianers moHATUSAMM CHHYCA, KOCUHYCAa M TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10Ip30BaThCsl STUMH MOHATHUSAMU

IJId pECIICHUS IMPAKTUYCCKUX 3aaa4d

6.7

Boruucnare (pa3nuuHbIMU crioco0amMu) IJIOUIAb TPEyrojbHHKA H
IUIOUIAIM MHOTOYTOJIBHBIX (QUTYp (MONB3YsCh, Te HEOOXOAMMO,
KanpKylsTopoM).  [IpumeHAT  NONy4YeHHbIE  yMEHHS B

IMPAKTUYCCKHUX 3ajadax

6.8

BJIaI[eTI: IIOHATUAMU BIIMCAaHHOI'O u LHCHTPAJIbHOT' O yria,

HCIIOJIB30BaTb TEOPEMBI O BIIMCAHHBIX VyIJlaX, YrjaaXx MCXIY




XOpAaMHu (CEKyIIMMH) U YIUIE MEXIy KacaTelbHOW M XOpAOW Npu

pPEIICHNHY I'€COMCTPHUYCCKHUX 3a1a4

6.9

BJIaI[eTB IIOHATUEM OIIMCAHHOI'O ‘-IGTBIpéXYI‘OJIBHI/IKa, MNPUMCHATDH

CBOMCTBA OIMCAHHOTO I'ICTBIpéXyl"OJ'IbHI/IKa IIpy pCUICHUH 3aaa4

6.10

IIpuMeHATh TOJNy4EHHBIE 3HAHMWS Ha IIPAKTUKE — CTPOUTH
MaTEeMaTHYECKHE MOJEIIH IS 3a/1a4 PEAIbHOM KU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIIME BBIYMCICHUS C MPUMEHEHHEM NOJ00HS U

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAIBbKYJISTOPOM)

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOECHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'O 00111€r0
o0pa3zoBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKIUHU OCTPBIX YIJIOB, HAXOIUTH C
UX  IOMOLIbKO  pa3JM4YHblE  DJIEMEHTHl  MPSIMOYIOJIBHOIO
TPEYrojbHUKA («pEIIeHWEe TMPAMOYTOJIBHBIX TPEYTOJIbHUKOBY).
Haxomuts (c mOMOILIBIO KaNbKyJISATOpa) AJUHBI U YIJIBL JJIA

HeTA0JINYHBIX 3HAYCHUN

6.2

ITonp30BaThCA (I)OpMy.TIaMI/I IMPUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKIACCTBOM JJIA HaXO0XICHUA

COOTHOIIICHUM MCKAY TPUTOHOMECTPUUICCKUMU BCINYNHAMU

6.3

Hcnons30BaTe TEOpPEMBI CHHYCOB M KOCHUHYCOB I HaXOXICHUS
Pa3INYHBIX JJIEMEHTOB TpPEYTrOoJIbHUKA («pemenue
TPEYrOJIbHUKOBY), IPUMEHATh UX NPU PEIIEHUU T€OMETPUUYECKUX

3aaad

6.4

Brnaners noHsTHAMHU TpeoOpazoBaHUs MO100Ms, COOTBETCTBEHHBIX
a7eMeHTOB MO00HBIX (uryp. [Tonp3oBaThCs CBOMCTBAMHU TTOI00US
MPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH [UTHHBI M HAXOJUTH YTIIBI
y mnoaobHbix ¢uryp. IIpumeHsaTs cBoiicTBa 1OAO0MS B
MPAaKTUYECKUX 3a7ayaX. YMETh HPUBOJAUTH NMPUMEPHI MOJTOOHBIX

(dburyp B OKpyKaromemM Mupe

6.5

[Tonmp30BaThcss TeopeMamMu O TPOU3BEICHHH OTPE3KOB XOpHA, O




MMPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBaApaTe KacaTelbHOMU

6.6

Ilons30BaTbCcst BEKTOpPaMH, IIOHMMATb HMX TE€OMETPUYECKUH U
(bu3n4eckuil CMbICI, IPUMEHSTh X B PELICHUU F€OMETPUUECKUX U
¢usnueckux 3amad. IIpuMeHATH CKaIApHOE NPOM3BEACHUE

BCKTOPOB IJId HAXOXKACHUA JJIMH U YIJIOB

6.7

Ilonp30BaThCA MCTOJOM KOOPpAWHAT Ha IMJIOCKOCTH, IIPUMCHATH €TI0

B PCIICHUHU I'€COMCTPUYCCKUX U ITPAKTHYCCKUX 3ada4

6.8

Brnagers NOHATHAMH TNPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI
OKPYXHOCTH, JJIMHBI IyTH OKPY>KHOCTH M PaJIMaHHOM MEpHI YIJIa,
YMETh BBIUMCIATH IUIONIAAb Kpyra M ero dacreu. IIpumensarts

IMOJIYUCHHBIC YMCHUS B IIPAKTHYCCKUX 3adadax

6.9

HaxomuTe ocM WM UEHTPBI CUMMETPUH (QHUTYp, TPUMEHSATH

ABMIKCHUA ITIJIOCKOCTH B HpOCTCﬁHIHX ClIyvasax

6.10

[IpuMeHATH MOJSyYyeHHblE 3HAHUS Ha TNPAKTUKE — CTPOUTH
MaTeMaTH4eCKHue MOJEINHN Ui 3a/1a4 peabHON KHU3HU U IPOBOAUTH
COOTBETCTBYIOILIME BBIYMCICHUS C TPUMEHEHUEM IM0A00MS U
TPUTOHOMETPUUECKUX (DYyHKIMH (MONb3ysiCh, TJ€ HEOOXOIUMO,

KaJIbKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eomeTpus
Havanbuble monatus reomerpuu. Touka, npsMas, OTpPE30K, Jyd. YTOJL.
6.1 Bunel yrimos. BeprukanbHble W CMEXKHbIE YIiibl. buccekrpuca yria.
' Jlomanasi, mHoroyrosibHMK. IlapaymuienbHOCTP W NEPHEHIUKYISPHOCTH
MPSIMBIX
62 Cummerpuunbie  (urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHH.
' [IpuMepsl CHMMETPUHU B OKpPYKarOLIEM MUPE
63 OcHOBHbBIE MOCTPOEHUSI C MOMOLIBI0 IUPKYJIS U JUHEUKH. TpeyroibHUK.
' Bricora, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOE/IpeHHBII W pPaBHOCTOPOHHWI TpeyroiabHUKH. HepaBeHCTBO
' TpEYroJbHUKA
6.5 CBoiicTBa M TpU3HAKH pPaBHOOEAPEHHOTO TpeyroibHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa W NpU3HAKW NapauIedbHBIX nOpAMbIX. CyMMa  yrjos
' TpeyrojbHUKa. BHENIHNE yTIibl TPEyTrobHHUKA
[TpsimoyronbHbI  TpeyroapHUK. CBONCTBO MeAUaHbl MPSAMOYTOJBHOTO
6.7 TPEYroJIbHUKA, MPOBEAEHHOM K TuUNoTeHy3e. IIpu3Haku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOYTrOIbHBINA TPEYTOJBHUK C YIJIOM
B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OombleM yrie U OombIlIei CTOpoHe
TpeyrojbHuKa. [lepreHaAuKysp U HaKJIOHHAS
6.9 I'eomeTpruueckoe MecTo TO4YeK. buccekTpuca yria M CEepelIMHHBIN
' MEPHEHIUKYIISP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
OKpyXHOCTb M KpyT, XOpJa MW JuaMeTp, HUX CBoOWCTBa. B3aumHoe
6.10 pacrojokeHUue OKpYXHOcTH M npsmol. KacarenpHas M cekymas K
OKPYXHOCTHU
611 OKpy’XKHOCTb, BIMCaHHAas B yroyl. BrnimcanHas M onucaHHas OKPY>KHOCTH

TpeyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMoyTonpHUK, pOMO, KBaApAaT, UX MPU3HAKA U CBOHWCTBA
63 Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA U  MPU3HAKU.
' [IpsimoyronbHas Tpanenus
. Merton yasoenus Menuansl. Llentpanshas cummetpusi. Teopema ®Daneca u
. TE€opeMa O IPONOPLHUOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUN TpEYrojbHUKA U Tpaneuuu. LIeHTp macc TpeyrojibHUKa
[Tonobue TpeyronpHUKOB, KodpdunueHt mnoaodus. Ilpusnaku momobus
6.6 TpeyroipHUKOB. [IprMeHeHHe mMOMO0Us TpPH pEIICHUH MPAKTHYECKUX
3a1a4y
6.7 @opmyabl A IUIOIIAAM TPEYrojbHHUKA, IapajuiesiorpaMma, pombda u
' Tpanenuu
63 CpoiicTBa muromazeii reomerpuueckux ¢uryp. OTHOLIeHHE TIUTOIIAACH
' noJI00HBIX puUryp
6.9 Beluncnienne 1uiomanedl  TPEyroJIbHUKOB M MHOTOYTOJIBHUKOB — Ha
' KJIeT4aToi Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Tteopems! I[Iudaropa npu permenuun
' MPaKTUYECKUX 3aja4
CuHycC, KOCUHYC, TAHT€HC OCTPOrO YIJa MPsIMOYTrOJIbHOIO TPEYTOJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE TOXKAECTBO. |PUTrOHOMETpPUUYECKHE
¢ynkuu yrios B 30°, 45° u 60°
610 BnucaHHbIE U LIEHTpaJIbHBIE YTJIbl, YIOJ MEXAY KacaTeJIbHOM M XOpIOH.
' VYTibl MeXAY XOpJlaMu U CEKYLTUMU
6.13 BriucaHHbIe ¥ ONIMCAHHBIE YETBIPEXYTOJIbHUKHU
6.14 B3aumHOe pacnosokeHue IByX OKpykHocTel. KacaHume OKpy>KHOCTEH.
' OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSAM
9 KJTACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS




6 I'eometpus
. Cunyc, kocuHyc, TaHreHc ymioB or O go 180°. OcHoBHOE
. TPUTOHOMETPUUECKOE TOXK1ECTBO. POPMYJIbI IPUBEICHUS
Pewenne TpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
6.2 Pemenue mpakTuueckux 3agad C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB
6.3 [IpeobpazoBanue moaodus. [logodre cCOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpoU3BENEHHH OTPE3KOB XOpJ, TEOPEMBbI O IPOU3BEACHUU
' OTPE3KOB CEKYLIUX, TEOpEMa O KBaJpare KacaTeJlIbHOU
Bektop, oanmuHa  (MOZynb)  BEKTOpA,  COHAIPABJIICHHBIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOKHO HAIPaBJIIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
. PaBEHCTBO BEKTOPOB, ONEpalUM HaJ BeKTopamu. PasziokeHue BekTopa 1o
JIByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalsipHO€ NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE
' JUTSL HAXOXKACHUS JJIMH U yTIIOB
JlexapToBbl KOOPAMHATHI HA TUIOCKOCTU. Y PABHEHUS MPSAMOM U OKPY>KHOCTHU
6.7 B KOOPJMHATAaX, IEPECEUCHUE OKPYKHOCTEN U NMPAMBIX. MeTo1 KoOpauHaT 1
€ro IIPUMEHEHNE
6.8 IIpaBUIIBHBIE MHOTOYTOJIBHUKH
6.9 JlivHa okpykHOCTU. ['pagycHas U pajuaHHas Mepa yria, BBIYUCIEHUE JUIMH
. YT OKPY>KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa

6.11

JIBOKEHUS TUIOCKOCTH U BHYTPEHHHE CHUMMETpuH Guryp (d1eMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON NPOrPaAMMbl OCHOBHOI'O
o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHHe onepupoBaTh IMOHSATHSMHU: MHOXECTBO, ITOJMHOXECTBO,
ornepanuy HaJ MHOXXECTBAMU; YMEHHE OIEpPUPOBATh IOHATHSIMMU:
rpad, cBs3HBIM rpad, IepeBO, LUK, MPUMEHSATh UX IMPH PEIICHUU
3aJa4; yMEHHE MHCIIONb30BaThb rpauueckoe  IpeACcTaBICHUE
MHOKECTB JUISl OMUCAHHS peajbHBIX MPOIECCOB U SBICHUH, NpHU

pEeIleHnH 3a1a4 U3 IPYrux Y4eOHbIX MIPEIMETOB

YMeHue OIICPHUPOBATH MOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOPEMaA,
JA0Ka3aTcjIbCTBO, YMCHHUC pacClio3HaBaTb HCTHHHBIC W JIOKHBIC
BBICKA3bIBAHUA, IPUBOAWUTL IIPHUMCPBI W KOHTPHIPUMCPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATUSIMHU: HATypPaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JACIUMOCTh HATypaJbHBIX YHCEN, MPHU3HAKU
JETUMOCTH, 1€JI0€ YHCIIO, MOIYJIb YHCJIa, OOBIKHOBEHHAsl Ipo0b U
JecsTHYHAas ApoOb, CTaHAAPTHBIM BUJ YHUCIA, pAlMOHATIBLHOE YUCIIO,
UpPpALMOHATILHOE YHCIIO, apU(pMETHUYECKU KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATh JEHCTBUS C YWUCIAMU, CpPaBHUBAaTh U
YHOPSIIOYMBATh YHCIA, MPEACTaBIATh YWCIAa Ha KOOPJIWHATHOMN
NpsIMOM, OKPYIJISATh YHCIIA; YMEHHE JeNaTh MPUKHUAKY M OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATUSMHU: CTEIEHb C LEIBIM IOKAa3aTeleM,
apu@MeTHuecKuil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEeHU
Oosbllle €AWHMIIBI; YMEHHE BBINOJIHATH pPACYETHl MO (popMmyiam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAIlMOHABHBIX BBIPAKEHUNA U
BBIPAKEHHUI C KOPHSAMH, Pa3iIOKECHUE MHOTOWICHA HAa MHOXXWTEIH, B
TOM 4YHCJ€ C HCHOJb30BaHUEM (OPMYNI PA3HOCTH KBAJIpaToB H

KBaJpaTa CyMMBbI U pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMHU: YHCIOBOE PABEHCTBO, YpaBHEHHUE

C OJHOW IIEPEMEHHOM, YHUCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHHE PEIlaTh JMHEHHBIE U KBAaJIpaTHbIC YPaBHECHMUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW MEPEMEHHOM, CHCTEMBI
JIBYX JINHEWHBIX YPaBHCHUH, JIMHEWHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJgpaTHble U JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM 4MCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX [IPEAMETOB
U TPAaKTUYECKUX 3aJa4; YMEHHME HCIOJIb30BaTh KOOPAHHATHYIO
OpSAMYI0 U KOOPIMHATHYIO TUIOCKOCTh JUIS M300paXeHHS pPEHICHUI

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIUSA, TpapuK GYHKINHU, HYJIHA
byHKIMH, POMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHus, yObIBaHWS, HauOoOJbIIee W HAUMEHbIIEE 3HAYCHUS
byHKIMH; yMEHHE OIIepUpPOBATH HOHATUSAMHU: npsimast
IPONOPIMOHATIBHOCTD, JTHHEHHAsT (PYHKIUS, KBaApaTUIHAs (OyHKIIHS,
oOpaTHasi NPONOPLHOHATBHOCT, Mapadona, rumnepOoia; yMeHHUe
ctpouth rpaduku  QYHKOMHA, HWCHOIB30BAaTh  Trpadukm s
OIIpEJICTICHNs] CBOWCTB IIPOLECCOB M 3aBUCHUMOCTEH, Uil PEUICHUS
3a7a4 M3 JIPYrHX Y4eOHBIX MPEIMETOB M PEATbHOHN KU3HH, YMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKY BCIINYNHAMU

Ymenue OIlIEpUpPOBaTh MOHSTHSMM: II0CJIEI0BATENBHOCTD,
apugmernueckas M TeOMETpUYecKass  IPOrpeccuu;  yMEHHUE
UCIMOJIb30BaTh CBOMCTBA MOCJEN0BaTENbHOCTEN, (POPMYIIBI CYMMBI U
oOuiero wieHa mpH pelieHud 3a/ady, B TOM YHCIe 3a7ad U3 APYTux

y‘le6HLIX npeaIMETOB U peaﬂBHOﬁ KHU3HU

YMeHue pemath 3a7a4ud pa3HbIX TUIOB (B TOM YHCJIE HAa TPOLIECHTHI,
IO W YacTH, JABIKEHUE, paboTy, ILleHy TOBapOB U CTOMMOCTh
MOKYIIOK M yCIJIYT, HAJIOTH, 3a/1a4l U3 00JaCTH yIPaBJICHUS JTUIHBIMU
U CEeMEWHbIMH (HHAHCAMH); YMEHHUE COCTABISITH BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOJIYYEHHOE PEIIeHNEe W OIICHUBATh MPaBAONOI00HOCTh

MOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsiMasd,
ayd, JOMaHas, yro, MHOTOYTOJIbHHUK, TPEYroJbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
OPSMOYTOJBHBIM TpPEyroJbHUK, MeAHaHa, OMCCEKTpuca M BBICOTA

TPEYroJbHUKA,  YETBHIPEXYTOJbHUK,  MapajuieJorpaMM,  pomoO,




IpSAMOYIOJIBHUK,  KBaapar,  Tpameuus;  OKPYXKHOCTb,  KpYT,
KacaTeJbHasl; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU (DPUTYypaMU; yMEHUE
pemiatb 3aJa4d, B TOM YHCJIE U3 IIOBCEJHEBHOW JKU3HM, Ha
HAaXO0XX/JE€HUE I'€OMETPUYECKUX BEIUYUH C IIPUMEHCHUEM H3YYEHHBIX

CBOWCTB Guryp u pakroB

10

VMeHHEe ONepHpoBaTh MOHITHSIMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaUICIbHOCTh U TEPHEHIUKYISIPHOCTD MPSIMBIX,
yroJl MEXIy HpSMbIMH, HEPICHAUKYISAP, HAKIOHHAs, IPOCKIIHS,
nogodue  guryp,  MOAOOHbIE  TPEYrOJIbHUKH,  CHMMETpPUs
OTHOCHUTEJIBHO TOYKHM M MPSIMOM; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpHIO  ©  mnomobue  duryp,  mapaienbHOCTh U

NEPNCHAUKYIIIPHOCTD IMIPAMBIX B OKPYKarOIeM MHUPCE

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PACCTOSIHUE, YIoOJ
(BeMIMYMHA YIJIa, CUHYC M KOCHHYC yTIJja TpeyroJIbHHMKa), IJIOLIa/b;
YMEHHUE OLICHHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKPYIKAIOIIEM
MHUpE; YMEHUE MPUMEHSATb (OPMYJIbI NEpUMETpa U  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IIJIOLIATU Kpyra, oobema
IPSIMOYTOJIBHOTO TapauleJienuIea; YMEHUE NPUMEHSATh NPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIBHUKA,
teopemy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHMS ISt

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMenue wuzo0OpakaTh IUIOCKME QUIypbl U WX KOMOMHAILUH,
IPOCTPAHCTBEHHbIE (UTYpPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HIIU

CUMBOJIbHOMY OITMCAaHUIO

13

VYMeHne omnepupoBaTh MOHATHSAMHU:  IPSAMOYTOJIbHAsE  CUCTEMA
KOOPJMHAT, KOOPJAMHATBI TOYKH, BEKTOP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa Ha 4YHUCIO, CKAIPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHUE HCIIOIb30BATh BEKTOPHl W KOOPAMHATHI JJIA
MIPEACTABJICHNS JTaHHBIX W PELICHMs 3a/ad, B TOM 4YHCIIE U3 JAPYTUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

14

YMeHue onepupoBaTh TMOHSATHSIMU: CTOJOMKOBBIE M KPYrOBBIE
IarpaMMBbl, TaOJIMIBI, CcpenHee apudmMeTHdeckoe, MeIuaHa,
HauOoJpIlIee M HaMMEHbIIEE 3HAUYEHUS, pa3Max YHCIOBOro Habopa;

yMEHHE U3BIIEKaTh, HMHTEPIPETUPOBATH M  MPeoOpa3OBHIBATh




uHpOpPMaLIMIO, TPEACTABICHHYI0O B Ta0iuIax M Ha Juarpammax,
OTPaXKaroOIy}0 CBOMCTBA M XAapaKTEPUCTUKH PEAIBHBIX IPOLECCOB U
ABJICHUM; YMEHHE pACIIO3HaBaTh M3MCHUYUBBIC BEJIMYHMHBI B

OKpYXarolieM MUpe

15

YMeHne onepupoBaTh MOHSATUSMU: CIyYalHBIA OMNBIT (CIydalHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIM HMCXO)
CIIy4aifHOTO OIBITA, CIydyallHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSATHOCTU CIy4YallHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHE peIlaTh
3aJjaud METOJOM OpPraHM30BAaHHOTO mepedopa M C HCIOIb30BAaHUEM
MpaBWJia YMHOXKCHHUS, YMCHHE OIICHUBATh BEPOSTHOCTU pPeaTbHBIX
COOBITHI W SIBJICHUI, TTOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKpYXKAIONIEeM MHPE W B JKH3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €TO POJIBIO B MAaCCOBBIX SAABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMN W3YYEHHBIM METOH MJsl pELeHUs
3aJa4y, IPUBOJUTH MPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MATEMATHKH B
UCKYCCTBE, OIHCHIBATh OTHEIbHBIE BBIJAIOIIMECS PE3YJILTATHI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTUSA MATEMATHKM KaK HAyKH, IPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B OT€UYECTBEHHOU

Y BCEMUPHOHN UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [IpusHaky qenumMocTy HeabIX YUCe
12 OOBIKHOBEHHBIE UM JIECATHYHBIE JApOOM, IPOLEHTHI, OECKOHEYHbIE
. MePHOINIECKHE TPOoOH
3 Panmonanbhpie ymncna. ApuQMeTHYecKHe OIepaluyd C PaluOHATBHBIMU
' quclaMu
14 JleicTBuTenbHbIC yucia. Apu(METHUECKUE ONepaluu ¢ ACHCTBUTEIHHBIMU
. YyKCIIaMu
s [TpubnuxEHHbBIE BBIUMCIICHUS, MIPaBUIa OKPYIJICHUs], IPUKUIKA U OIICHKa
. pe3yJibTara BEIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUS
2.1 BykBeHHbIe BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
55 Crenenb ¢ nenbiM nokaszareneM. CTeneHb ¢ paloHaIbHBIM [TOKa3aTesIeM.
' CBolicTBa CTENEHU
23 MHorouneHsl
24 Anrebpanueckas 1poOb
5 s Apudmernueckuii  KOpeHb  HaTypalbHOM  cremeHu. JleHcTBUS ¢
. apu(pMeTHYECKUMH KOPHIMHU HAaTypalbHOM CTeNeHn
3 VYpaBHEHMSI U HEPABEHCTBA
- Hensle u npoOHO-panMoHanbHble ypaBHEHHs. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHHU
35 ensie 1 aApoOHO-parMmoHaTbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPAaBEHCTB
33 Pemenne TekcToOBBIX 3aa4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIE0OBATEILHOCTEH
4.2 Apudmernueckass U reomerpuyeckas mporpeccuu. Dopmyna CIOKHBIX




MPOLIEHTOB

5 DyHKIHUH
Oynaknusa, cnocodbl 3amaHus (GyHkiuu. ['padux  ¢ynkmuun. OO6nacTh
ompeieNeHuss M MHOXKECTBO 3HadeHuil Qynkuuu. Hynu ¢yHkmm.

5.1. [TpomMexxyTKH 3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITUH.
MakcumMymMbl M MHHUMYMBI ¢yHKuuu. HamOonbplnee u HauMeHblee
3HaYeHUE (PYHKIIMH Ha IPOMEXKYTKE

6 Koopaunatsl Ha psiMO#l ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH

7 I'eomeTpus

7.1 I'eomeTrpuueckue Gurypsl u uX CBOICTBa

7.2 TpeyronpHuk

7.3 MHOroyrojapHUKU

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpu4ecKux BEIUYNH

7.6 BexkTops! Ha TII0CKOCTH

8 BeposiTHOCTB U cTaTHCTHKA

8.1 OmnucarenpHas CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



