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INOACHUTEJBHAS 3AIINCKA

[eomeTpusi Kak OOWUH M3 OCHOBHBIX pA3AEJOB IIKOJBHOW MaTEMaTUKH,
UMEIOIINIA CBOEW LIETbI0 00€CIeUnTh U3YyYEHUE CBOMCTB U pa3MepoB QUryp, ux
OTHOIIEHW M B3aUMHOE  pACIIOJIOKEHHE, ONHpPAETCd Ha  JIOTMYECKYIO,
JI0Ka3aTeNibHy0 JIMHHUIO. [[eHHOCTh M3y4eHUsi TeOMETPUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYAECTCS B TOM, YTO OOyYaIOIIUICS YYUTCS TMPOBOAUTH
JI0Ka3aTeNIbHbIE PACCyKJACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIFOUCHHUS, T0KA3bIBaTh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXJIeHUs «OT IPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYITHUPOBATH
oOpaTHbIE YTBEPKICHUS.

BTopoil 1uenpi0 M3ydeHUsT TEOMETPUU SBISIETCA KCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHUH KAK MaTeMarM4eCKHX, TaK M NPAKTUYECKUX 3ajad,
BCTPEUAIOMIMXCS B peanbHOM ku3HU. OOydyaromuics JTOKEH HayYUThCS
OMPENIEIUTh TEOMETPUYECKYIO (DUTypy, OMHCATh CIOBAMU JIaHHBIA YEPTEXK WU
PUCYHOK, HAalTH IJIOIIA/Ib 3€MEJIbHOTO YYacTKa, pacCUUTaTh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOTO KabOens win TpeOyemble pa3Mmepbl rapaxa Jyisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPUHU.
[Ipu pemeHun 3ama4 MPAKTUUECKOTO XapakTepa OOydaroUIuics YUUTCS CTPOUTH
MaTeMaTUYeCKUe MOJCIHM peaibHbIX JKU3HEHHBIX CHUTyallud, MPOBOIUTH
BBIYUCJICHUS U OLICHUBATh aJI€KBAaTHOCTh MOJYYEHHOTO pPe3yJbTaTa.

Kpaiine BakHO TOMYEPKUBATH CBSI3U TEOMETPHHM C JPYTUMU Yy4EeOHBIMH
peIMEeTaMH, MOTUBUPOBATh UCTIONH30BATh OTIPEICIICHHS TEOMETPUIECKUX GUTYp U
MOHSATUM, JEMOHCTPUPOBATH MPUMEHEHHE TOJYYEHHBIX YMEHHU B (QuU3UKEe U
TEXHUKE. OTH CBSI3M Haubojee SpkO BUAHBI B TeMmax «BekTopb»,
«Tpuronomerpuueckue COOTHOLICHUs», «Meton koopauHat» U «Teopema
[Tudaropay.

VYuebnsiii kypc «leoMeTpus» BKIIIOYAET CIEAYIONIME OCHOBHBIC pPa3eibl
conepkanusi: «leomerpuueckne @urypsl U uX cBoWcTBa», «M3mepenue
reOMETPUUECKUX BETMUUHY, «J[eKapTOBBI KOOPIMHATHI HA TNIOCKOCTHY, « BEeKTOpHI»,
«/IBmwxenuns mmockoctmy, «lIpeodpazoBanus mogo0us».

Ha u3yuenue yuebnoro kypca «l'eomerpusi» orBogutcs 204 gaca: B 7 kmacce
— 68 yacoB (2 yaca B He/ielni0), B 8 kJ1acce — 68 yacoB (2 yaca B Hefielno), B 9 kiacce
— 68 yacoB (2 "yaca B HEJIEIO).

COAEPXAHUE OBYYEHMUA

7 KIIACC



HavansHpie noHsTus reomerpun. Touka, npsimasi, OTPE30K, JIyd. Yrou. Bumsl
yroB. BeprukanbHble W cMexHbIE YyNIbl. buccektpuca yrma. JlomaHas,
MHOTOYTOJIbHUK. [[apaninenbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX.

Cummerpuunsbie purypbl. OCHOBHBIE CBOMCTBA 0CE€BOM cummeTpuu. [Ipumepsl
CUMMETPHH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHUSA C TOMOIIBIO LUPKYJAS M JIMHEWKU. TpeyrosibHUK.
Bricora, Mennana, 6GuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIE W PaBHOCTOPOHHHMHM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa M MPU3HAKU PAaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbBHUKOB.

CBolicTBa M NMPU3HAKY MMAPAJUIEIBHBIX NPsMBIX. CyMMa yIJIOB TPEYTOJbHHUKA.
BHentHue ymisl TpeyrojibHUKA.

[IpssMOyTONBHBIM ~ TPEYrodbHUK. (CBOMCTBO MEAMAHBI  IMPSAMOYTOJBHOTO
TPEYTOJIbHUKA, POBEAEHHOM K TUIOTEHY3€. [ [pu3Haky paBeHCTBa MPAMOYTOJIBHBIX
TPEYTOJAbHUKOB. [IpSAMOYTOJIBHBIN TPEYTOJBHUK C YITIOM B 30°.

HepaBeHcTBa B reOMETPUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOHM, TeopemMa O OoyblIieM yIie W OoJiblIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYSAP U HAKIIOHHAS.

['eomerpuueckoe MecTo TOYEK. buHccekTpuca ymia U CEepeAUHHBIN
IIEPIICHIUKYIISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy:XKHOCTb U KpyI, XOpAa H JHAMETpP, HX CBOWCTBa. B3auMmHOe
PaCIIOJIOKEHNE OKPYXKHOCTH M mpsimoil. KacarenbHas m cexymas K OKpPyKHOCTH.
OKpyXHOCTb, BIHMCaHHAas B Yyrojd. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronbHuku. [lapamienorpaMm, €ero npu3Haku U cBouicTsa. HacTHble
Clly4au TapaJijieiorpaMMoB (MPSMOYTOJIBHUK, POMO, KBaapaT), WX NPHU3HAKH H
cBoiicTBa. Tpamerusi, paBHOOOKas Tpamerus, €€ CBOWCTBA U TPHU3HAKHU.
[IpsiMoyTrosibHAs Tpaneuus.

Meton ynsoenust Mmenuansl. LlenTpanbsHas cummerpus. Teopema Daneca u
TeOpeEMa O MPOMOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHNAN TPEYroidbHUKA U Tpaneuuu. LleHTp Macc TpeyroibHHKA.

[Tomobue TpeyronbHUKOB, KO3 duueHT mnomxodus. [lpuzHakum momOOUS
TPEYrojabHUKOB. [[puMeHeHne nogo0us Mpyu peleHuy NPaKTUYECKUX 3a]1au.

CpoiicTBa momanaeil reomerpuueckux ¢uryp. Dopmynbl s TUIOLIAAU
TpPEyroJibHUKa, Mapaienorpamma, pom6a u Tpaneuuu. OTHOIIEHHE IJIOLIAAEH
NOJOOHBIX UTYD.



Brruncnenne miomane TpeyroJibHUKOB U MHOTOYTOJIBHHUKOB Ha KIJIETYaTOU
Oymare.

Teopema Ilucdaropa. I[Ipumenenune teopemsl Iludaropa mnpu permeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOro YyIiia MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUTOHOMETpUYECKUE (YHKIIMU
yroB B 30, 45 u 60°.

BrnivcanHble U LIEHTPAJIbHBIE YIJIbI, YTOJI MEXIY KacaTeIbHOW U XOPAOU. YIJIbI
MEXIY XOpJAaMU M CEKyUIMMH. BriMcaHHBbIE M ONKMCAHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacnonokeHue AByX OKpykHocTed. Kacanue okpyxkHocted. OOmiue
KACaTEJIbHBIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic ymoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYJIIBI TPUBEACHUS.

Pemrenne TpeyronpHUKOB. TeopeMa KOCHHYCOB M TEOpeMa CUHYCOB. Penienne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nopobus. [lonodue coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 MPOU3BENEHUHN OTPEZKOB XOPJI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYILHUX, TEOpEMA O KBaJpaTe KacaTeabHOM.

Bekrop, aimHa  (MOmylb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPBHI,
IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OI€paluyd HaJx Bekropamu. PasmokeHue Bekropa 10 JIByM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTopa. CKaISIpHOE INPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXO0XKICHUS JJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NIPSMOU U OKPYKHOCTH B
KOOpAMHATAaX, MEepEeceYeHrue OKPY)KHOCTEW M IPAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTH. I pagycHas u pagraHHas
Mepa yIila, BBIYMCICHUE JUIMH AYyr OKpyHocrteu. Ilnmomane kpyra, cexkropa,
CErMEHTA.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTYp (dIeMEHTapHbIE
npencrasienus). [lapannensusiii nepenoc. IoBopor.

IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA  ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JInuyHOCTHBIE pe3yJbTAaThl OCBOCHHSA MPOrpaMMbl yueOHOro Kypca
«I'eomeTpus» XapaKTepU3yIOTCS:

1) narpuoTu4eckoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpeca K NPOLUIOMY M  HACTOAIIEMY POCCHICKOM
MaTE€MaTWKH, [EHHOCTHBIM OTHOLICHHEM K  JOCTHUXKEHUSM  POCCHMCKUX
MAaT€MaTUKOB M POCCHMCKOM MaTeéMaTW4YECKOM MIKOJIbI, K HMCIOJb30BAHUIO ATHX
JOCTHXKEHHI B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEW I'PpaKJaHWHA U pealh3alluu €ro
npaB, TNPEJICTaBICHUEM O MaTEeMaTHUYEeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SIBIEHUH, NPOUEAYp TPa)kIaHCKOro oOuiecTsa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTWIKECHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyaoBO€ BOCIIUTAHUE:

YCTAHOBKOM HA AaKTUBHOE Y4YaCTHE€ B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTHYECKOM HaIlpaBIC€HHOCTH, OCO3HAHUEM Ba)XHOCTU MaTEMaTHYECKOIrO
o0pa30BaHUs Ha MNPOTSKEHUM BCEW MKU3HU Ml yCIEMHOW Npo¢eCcCHOHATBHOU
JESATEIIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHEM MHAMBUAYAJIbHON TPAEKTOPUHU 00pPa30BaHUs U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAJbHOMY U  3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajJlad, pEIIEeHUH, pacCyKIEHUH, YMEHHUIO BHUJIEThH
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTaUMEd B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOABI U
oOlIecTra, MOHMMAHUEM MaTeMAaTUYeCKON HayKh Kak cdepbl YelIOBEYECKOM
NeSATEIbHOCTH, 3TANoOB €€ Pa3BUTHUA U 3HAYUMOCTHU IS PA3BUTHS ITUBUIIM3ALINU,
OBJIaJICHUEM $I3bIKOM MATEMaTUKU U MaTeMaTHueCKOM KyJIbTYpOil KaK CPEICTBOM
NO3HAaHMA MHpA, OBJIAJCHHEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHPOBAHHME KYJbTYPbl 310pPOBbS H
IMOLUMOHAJIBLHOIO 0JIATONOTYYHsI:

TOTOBHOCTBIKO MPHUMEHITh MATEMaTUYECKHE 3HAHMS B MHTEPECAX CBOETO
37I0pOBBS,  BEICHHUS  3I0poBOro oOpa3a JKWM3HM (3A0pPOBOE  IHTAHUE,
cOAMaHCUPOBAaHHBIA PEXUM 3aHATUH M OTABIXa, peryaspHas (Qusnueckas
aKTUBHOCTD), CPOPMUPOBAHHOCTHIO HaBbIKA PeGUICKCHH, IPU3HAHUEM CBOETO MTpaBa
Ha OIIMOKY M TaKoro e MpaBa JPyroro 4eJlioBeKa;

7) 3K0JI0TH4YeCKOe BOCTIUTAHME:



OpUEHTalMENl Ha TPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JIJIS1 peIeHUs 3a/1a4 B
00JIaCTU COXPAaHHOCTU OKPYKAIOIEH Cpefibl, TNIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX MOCJIEACTBUI I OKpPY>KaIOIIEH Cpelibl, 0CO3HaHNWEM I100aIbHOTO
XapakTepa SKOJIOTMUECKUX MPOOIeM U IMMyTeH UX peLeHMS;

8) aganTanus K M3MEHAIMIUMCH YCJOBUSIM COLMAJIBHONW U NPUPOAHOM
cpenbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTbCA y JPYIHX JIOAEH, MpUOOpeTarh B COBMECTHOH NEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 OIIBITA APYTHX;

HEOOXOIMMOCThIO B  (OPMHUPOBAHMUM HOBBIX 3HAaHUH, B TOM YHUCJIE
bopMynupoBaTh UAEH, TOHITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEQUUUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, IIJIaHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HABaThb  CTPECCOBYID  CHUTYal[Ml0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIE pEHIeHUS U JEeUCTBHS, (POPMYIMPOBAaTH M OLEHUBATH PUCKU U
HOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEMETHBIE PE3VJIBTATBI
Ilo3HaBaTe/ibHbIC YHMBEPCAJIbHbIE YUeOHbIE HeiiCTBUSA

ba3oBble joruyeckue 1eMcTBUA:

e BBISABILITH U XAPAKTEPU30BATH CYIIECTBEHHbIC MPU3HAKU MaTeMaTUYECKHUX
OOBEKTOB, TOHATHUM, OTHOIICHUN MEXIy MOHATUSAMHU, (OPMYIUPOBATH
ONpENENICHNs]  INOHATHM, YCTaHABIMBATh  CYLIECTBEHHBIM  NPHU3HAK
Kiaccudukanuu, OCHOBaHUA i OOOOIICHHWS W CPaBHEHUS, KpPUTEPUU
IIPOBOMMOI0 AaHAJIN3A;

e BOCIpUHUMATh, (OPMYIUPOBATH H  MPEOOPA30BBHIBATH  CYXKICHUS:
yTBEPAUTENbHbIE W OTpULATENbHbIC, €IUHUYHBbIE, YacTHbIE U OOUIHeE,
YCIIOBHBIE;

e  BBISBILITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOIIONEHUSX U YTBEPKIACHUSIX, MPEAJiaraTh KPUTEPUU
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

e JIJaThb BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JE€AyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHHH 10 aHAJIOTUH;

e pa3duparh J0KA3aTEIhCTBA MATEMATUYCCKUX YTBEPKIACHUU (MpPSMbBIC U OT
IPOTUBHOIO), TIPOBOAHUTH CAMOCTOSATEIBHO HECJOXKHBIE JOKAa3aTebCTBA
MaTeMaruueckux (hakToB, BBICTPAWBATh APTYMEHTAIMIO, MPUBOIUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;



BbIOMpaTh crnoco0 pemieHus y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEUICHUs, BBIOMpPATh HauOOJEe MNOAXOMAIMNA C Y4YETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejbcKkHue 1eHCTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KaK HCCIIEI0OBATEIbCKUNA HMHCTPYMEHT I103HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOLIUME MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO ~ YCTaHaBIMBAaTh HKCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTh [0 CaMOCTOSITENBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIIE0BAHUE 110 YCTAHOBIECHUIO OCOOEHHOCTEM
MaTeMaTH4eCKOro 00bEeKTa, 3aBUCUMOCTEN OOBEKTOB MEXTYy COOOM;
CaMOCTOSITENIbHO (popMyNUpoBaTh 0OOOIIEHHST U BBIBOJBI MO pe3yjbraram
NPOBEAEHHOTO HAONIOACHMSI, HCCIIEJOBAHUS, OLICHUBATh JIOCTOBEPHOCTD
NOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 0000ILIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MIPOIECCa, a TaKXKe BBIIBHTaTh
MPEIIOIOKESHHSI O €TO Pa3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ ungopmanuei:

BBISIBIISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HMHGOpPMAIIUU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOWPATh, aHAM3UPOBATh, CHCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
UH(OPMAIIMIO PA3IMYHBIX BUIOB U (POPM MpeACTaBICHUS;

BbIOMpaTh GopMy MpeAcTaBiIeHUS WHGOPMALMU U  HILTIOCTPUPOBATH
pelaemMpie  3aa4d  CXeMaMH, JIuarpaMMamH, WHOW Tpadukod © UX
KOMOMHAIUSIMU;

OIICHMBATh HAAEKHOCTh HHPOPMAIIUU IO KPUTEPHUSAM, MPEITOKESHHBIM
YUHTEIIeM WU CHOPMYIHPOBAHHBIM CaAMOCTOSTEHHO.

KomMMyHMKAaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBHS:

BOCIIPUHUMATH U (OPMYIUPOBATH CY>KJECHUS B COOTBETCTBUU C YCIOBUSIMU U
HEesIMHU OOIIICHUS, SICHO, TOYHO, FPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PECHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS] MO XOAY PEUICHUS
3a7a4l, KOMMEHTHPOBATh MTOJTYUYECHHBIN PE3yJIbTAT;

B XO7i€ OOCYXKJICHUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI,
npoOJIeMbl, pelraeMon 3a7auu, BHICKA3bIBaTh WUJICU, HAIlCJIEHHBIE HAa MOUCK
pelIeHUs, COMOCTABIATH CBOU CYXKJICHUS C CYXKJICHUSMU IPYTUX YYaCTHUKOB
nyanora, oOHApYKHBaTh Pa3IMude€ M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOM
dbopme popmynrpoBaTH pa3HOTIIACHS, CBOM BO3PAKCHMUS;

MPEACTABIATh PE3YJIBTAThl PEMICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIEA0BAHMS,
MIPOEKTa, CAMOCTOATEIHLHO BEIOMPATh (DOPMAT BHICTYIUICHHSI C yUETOM 3aj1a4
MPE3EHTALUU U OCOOCHHOCTEN ayIuTOPUU;

IIOHUMATh Y KCIOJIB30BATh MPEUMYILECTBA KOMAaHIHON U MHIUBUYaJIbHOU
paboThI P pelIeHNH YIeOHBIX MAaTEMAaTHIECKUX 3a]1ad;



e TPUHUMATH II€JIb COBMECTHOW MESITEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pacmpeneisaTh BUIbI padOT, JAOTOBApUBATHCA,
o0CyXJIaTh MPOIECC M pe3yabTar paboThl, 00001MAaTs MHEHUS HECKOJIbKHX
JIFOJICH

e y4acCTBOBaTh B I'PYIIIOBBIX (popMax padoThI (00CYKIeHUs, 0OMEH MHCHUSIMU,
MO3TOBBIC IITYpPMbI W JPYTHE), BBIMOIHATH CBOIO YacTh palbOThl U
KOOPJAMHHUPOBATH CBOU JICUCTBUS C IPYTMMH WICHAMHA KOMaHIbI, OIICHUBATh
KaueCTBO CBOEro BKJIaJa B OOHMMHA TOPOAYKT TO  KPUTEPHUSM,
c(hopMyJIUPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PerJISITl/IBHI)Ie YHUBEPCAJIBbHbLIC yqeﬁﬂme IlCﬁCTBPIﬂ

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, JITOPUTM pEIIEHUs 3a1add (WU €ro
4acTh), BBIOMpaTh CHOCOO PEIICHHS] C YYETOM HMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHUpOBaTb U  KOPPEKTUPOBATbH
BapHUAaHThI pEIICHUN ¢ YYETOM HOBOI MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJUIEKT:

e BJAJETh CNOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS MPOLIECCa U pe3ysbTaTa
pelIeHusl MaTeMaTHYeCKOM 3aaun;

e NPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBJICHHBIX TPYIAHOCTEH;

e OILICHUBATh COOTBETCTBUE pe3yJbTara JEATEebHOCTU MOCTABIEHHOMN 1eJH U
YCIIOBUSIM, OOBSICHSTH NMPUYMHBI JTOCTH)KEHUS WM HEJOCTHXKEHUS IIelH,
HAXOJUTh OIIMOKY, 1aBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyeHus B 7 KJjacce OOyYarOIIMICS TMOIYUYUT CICIYIOIINE
MPEIMETHBIE PE3YIIBTATHI:

Pacrio3naBarh W3yYeHHBIE TEOMETPUYECKHE (UTYpPBI, OMPENesiTh HX
B3aMMHOE PACIIOJIOKECHHE, H300pakaTh TE€OMETPUYECKUE (DUTYpHI, BBIMOIHATH
YEPTEKHU IO YCIOBUIO 3a1a4n. MI3MEpSTh JIMHENHBIEC U YITIOBBIE BEIUYHHBI. Pemmare
3a71a4M HA BBIYHUCJIEHUE JJIMH OTPE3KOB U BEIIMYUH YIJIOB.

Henath TpyOyr0 OIIEHKY JIMHEWHBIX W VYIJIOBBIX BEJIMYMH TMPEIMETOB B
peanbHON KU3HHU, pa3MEpPOB NPHUPOAHBIX O00BEKTOB. Pasnmnuars pa3smMepsl 3THX
O0OBEKTOB TIO TIOPSIIKY BETUIMHBI.

CTpouTh 4ePTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tomp30BaTbCsi TPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
MIPU3HAKHN ¥ CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIHHUKOB MPY PEIICHUH 3a/1a4.



[IpoBOINTH JIOTMYECKUE PACCYKICHUS C HCIOIB30BAHUEM TIE€OMETPUYECKUX
TEOPEM.

[lonb30BaTbCsi MpU3HAKAMM PABEHCTBA MPSIMOYTIOJBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHOM K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
B PELICHUH F€OMETPUUECKUX 3a7au.

OnpenensaTe napamuieabHOCTh NPSAMBIX C IOMOIIBIO YITIOB, KOTOpPbIE 00Opa3yeT
Cc HUMH cekymas. OnpeaensaTh napauieIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUHN OT TOYEK OJIHOM MPSIMOU 10 TOYEK IPYTOU MPSMOM.

Pemars 3agauun Ha KieTdaToit Oymare.

[TpoBOANTH BBIYMCICHUS M HAXOAUTH YMCIOBbIE U OYKBEHHbIC 3HAYECHHUSI YIJIOB
B T'€OMETPUUYECKUX 3a7a4ax C HMCIHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpPH MEPECEUCHUH JBYX
MapaJuIeIIbHBIX NPSIMBIX CEKyller. Pemare npaktudeckue 3aauv Ha HaXOXKICHUE
YIJIOB.

Brnanerp NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEIEIAThH
OHMCCEKTPUCY yIJIa U CEePEAUHHBIN NEPIEHIUKYISIP K OTPE3KY KaK F€OMETPUUYECKHE
MECTa TOYEK.

@opmynUpOBaTh ONPEACIEHUS] OKPYKHOCTH W Kpyra, XOpIAbl U JuameTpa
OKPY>KHOCTH, IOJIb30BaThCSI UX CBOMCTBAMU. YMETh IPUMEHSTh 3TU CBOWCTBA IpU
pEelIeHNH 3aa4.

Bianerp NMOHATMEM ONKMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
Haxonuth e€ ueHtp. [lomp3oBarhcsi (pakTamMu O TOM, YTO OHCCEKTPHUCHI YTIIOB
TPEYTOJIbHUKA IIEPECEKAOTCd B OAHOM TOYKE, U O TOM, 4YTO CEpPEIMHHBIC
MEPIIEHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAKOTCS B OHOM TOUKE.

Bianets moHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaThCA TEOPEMOU O
MEPIIEHINKYIISIPHOCTH KacaTeJIbHOW U paanyca, MPOBEAEHHOTO K TOUKE KaCAHMUS.

[Tonp30BaTbCsi MPOCTEUIIUMU T€OMETPUUECKMMU HEPABEHCTBAMH, [IOHUMATH
UX ITPAKTUYECKUU CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHUS C TOMOILBIO UPKYJIA U
JINHEUKH.

K xoniy oOydyenus B 8 kJjacce oOydYaromuiicsi TMOJIYYUT CICAYIOIIUE
MIPEAMETHBIE PE3YJIBTATHI:

Pacnio3zHaBatb OCHOBHBIE BHIbl YETBHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMH MPU PEUIEHUHA FEOMETPUYECKUX 3aau.

[IpuMeHsATh CBOMCTBAa TOYKM MEPECEUEHHs] MEIHMaH TPEYrojbHUKa (LeHTpa
Macc) B pELICHUH 3a/ay.

Bnanets noHsATHEM CpeqHEN JIMHUU TPEYTOJIbHUKA U TPANCLINU, IPUMEHSITh UX
CBOMCTBA IIpU PELICHUHU reomerpuyeckux 3anad. [lomp3oBarecsa Teopemont daneca
U TEOPEMOM O MPONOPUUOHAIBHBIX OTpPE3KaX, NPUMEHATb HX ISl PELICHUS
MPAKTUYECKUX 3a/1a4.



[TpuMeHsaTh npU3HAKY OJ00MS TPEYTOJLHUKOB B PEIIEHUH T€OMETPHUECKHIX
3a/1ad4.

[Tons3oBaThest Teopemoit Iludaropa st permieHuss TEOMETPHUUECKHX U
IpaKTHYeCKUX 3aaa4. CTpOUTh MaTeMaTHUECKYIO MOJIENb B IPAKTUYECKUX 33/1a4aX,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JJIUHBI.

Brnagete NOHATUSMU CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTpOro yrja
IPSIMOYTOJIBHOTO TpeyroibHUKA. 110b30BaThCA 3TUMU NMOHATHUAMU TSI pPELICHUS
IPAKTUYECKUX 3a]1au.

Bbruncnsate (pa3nuuHbIMH COCOOAMM) IUIOIIAJb TPEYTOJIbHUKA U IUIOLIAIN
MHOTOYTOJIbHBIX (PUTYP (IOJIB3YSICh, I11€ HEOOXOAUMO, KaJIbKyIsTOpoM). [TpumensTh
MOJIyYCHHbIE YMEHUS B IPAKTUUECKUX 3a/]auax.

Brnagete MOHATUSMU BOMCAHHOIO M ILEHTPAJIBHOIO YINa, HCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yIaX, yIJIaX MEXAy XOpAaMu (CEKYLUIUMH) U YIJIE MEXIY
KacaTeJabHON U XOPIOM IIPU PELIEHUU T€OMETPUYECKUX 3aay.

BnaneTe MOHSATHEM OINMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOIIbHUKA IIPU PEIICHUH 3aa4.

[IpuMeHATh MONyYeHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTeMaTHYECKue
MOJIETH JUIS 3a/1a4 PeaJIbHOW KM3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHUS
C NPUMEHEHHEM IMOA0OMs W TPUTOHOMETPUU (IIOJIB3YSICh, TAE€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xoniy oOydyeHus B 9 kJjacce o0OydYarolmUiiCs TMOIYYUT CIICIYIOIIHE
IIPEIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpUUECKHE (YHKIMM OCTpPHIX YIJOB, HAXOOUTh C HX
IOMOIIbIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYrojbHUKA («pElLIeHHE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxonuTh (C MOMOLIBIO KalbKYJIATOPA) AJIUHBI
Y YIIIbI 1711 HETaOJIMYHBIX 3HAYEHU .

[Tonp30BaThest opMynamMH MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJAECTBOM JUISl HAXOXKIECHUS COOTHOLUEHUH MEXIYy TPUTOHOMETPUYECKUMU
BEJTUYMHAMM.

Hcnonb30Barh T€OPEMbl CHHYCOB U KOCMHYCOB JIJISl HAXOXKICHUS Pa3INYHbIX
AIIEMEHTOB TPEYTOJIbHUKA («pPEUIEHUE TPEYTroJbHUKOBY»), MNPUMEHATh HUX MpHU
pELICHNH F€OMETPUYECKHUX 3a/1ad.

Brnaznets noustusMu npeoOpa3zoBaHus NOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBarbecsi CBOMCTBAMHU MONOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAUTh YIVIbl Yy MOAOOHBIX Quryp. IlpumeHsTs
CBOMCTBa MNOAOOMS B TNPAKTHMYECKHUX 3a7adax. YMETb MPUBOJUTH MPUMEPHI
OIOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCsl TEOpEMAMH O MPOU3BENECHUN OTPE3KOB XOPJ, O IPOU3BEACHUH
OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHOM.



[Tonp30BaThCsl BEKTOpaMH, MOHMMATh UX TEOMETPHUUECKHN M (U3MYECKU
CMBICJI, TPUMEHATh MX B PEHICHUH TEOMETPUUECKMX U (U3MUECKHX 3ajad.
[IprMEHATH CKAISIPHOE MPOU3BEAECHUE BEKTOPOB JIJIS1 HAXOKIACHUS IJIMH U YIJIOB.

[Tosp30BaThCsI METOIOM KOOPJAMHAT HA IJIOCKOCTH, IPUMEHSATH €0 B PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Bianere MOHATHSMU NMPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PaJMaHHOW MEPBI YIJIa, YMETh BBIYUCIATH ILIOIIAIb
Kpyra 1 ero yactei. [[puMeHsTh 1osly4eHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

HaxomuTe ocu (MM UEHTPbI) CUMMETpUM (UTYp, NPUMEHSATH ABMXKECHUS
IUIOCKOCTH B IPOCTEUIINX CITy4asiX.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUe
MOJIEIIH ISl 3a4a4 PEAIbHOW KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C TIPUMEHEHUEM TNOAOOUS M TPUTOHOMETPUYECKUX (PyHKUUH (MONb3YACh, TAE
HEO0OXO0IUMO, KaJIbKYJISITOPOM ).

TEMATHUYECKOE IIVTAHUPOBAHHUE
7 KIIACC

HaunumenoBan KoaunuyecTBo 4acoB

Ne
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IHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIBHOM ITPOT' PAMMOBI

7 KJIACC
Kon .
IIpoBepsieMble MpeAMeTHBIE Pe3yJabTAThI OCBOCHHUSI OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJIbHOM MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yiabTara
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6.1

I'eomerpus

Pacrnio3naBaTh M3y4eHHBIE T€OMETPUYECKHE (PUTYPBI, ONPENENATh UX
B3aUMHOE DACHOJIOXKEHUE, H300pakaTb IeoOMeTpUUYecKue (QUrypsl,
BBIIIOJHATL YCPTCKU IO YCJIOBHUIO 3aJa4du. HSMCpHTb JIMHEWHBIC H
YIJIOBBIE BEJIMYMHBL. PemaTh 3a1aui Ha BBIYUCIIEHUE JUIMH OTPE3KOB U

BCJIMYMH YITIOB

6.2

6.3

Henathb rpyOyro OIIEHKY JIMHEHHBIX U YITIOBBIX BEJIMUYMH MPEAMETOB B
peanbHON JKW3HH, pa3MEpoOB NPHUPOTHBIX OO0BEKTOB. Pazmmuarh
pa3Mepbl ATUX OOBEKTOB IO MOPSJIKY BEJIUYMHBI

CTpOI/ITI) YCPTECIKU K TCOMETPUUCCKUM 3a/la4aM

6.4

6.5

6.6

ITonb30oBaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh
MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB IPU PELICHUH
3a1a4

[IpoBOOMTE  JOTMYECKHE  PACCYKIEHHS C  HCIOJIb30BAHUEM
T€OMETPUYECKHUX TEOPEM

[Tonb3oBaTbCs IIPU3HAKaAMHU paBeHCTBa IIPSAMOYTOJIBHBIX
TPEYTOJIHUKOB, CBOWCTBOM MEIUaHbl, IIPOBEACHHON K THIIOTEHY3€

MMpsAMOYTOJIBHOTO TPCYTOJIbHHKA, B PCIICHUN IT'COMCTPHUICCKUX 3aaaqd

6.7

Onpenenars napaijielbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
oOpasyeT ¢ HUMHU cekyIras. OnpenensiTe mapauieTbHOCTh MPSIMBIX C
MIOMOIIbIO0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSAMOU 10 TOUEK

JApYroi mpsiMoit

6.8

6.9

Pematsp 3aJa4u Ha KJeT4aToi 6yMare

HpOBOI[I/ITI) BBIYHMCIICHHUA W HaAXOJHUTh YHCJIIOBBIE U 6YKB€HHI>I€
SHAUCHUA YIIJIOB B TCOMCTPHUYCCKUX 3a/la4aX C UCIIOJIb30BAHUCM CYMMBI
YIJIoB  TPEYIrOJIbHUKOB W MHOI'OYI'OJIbHHUKOB, CBONCTB YIJIOB,
O6paSOBaHHLIX npu TMCpeCCUCHUN MNOBYX MapaJlUICIbHBIX JIIPAMBIX

ceKymeﬁ. Pemars MPAKTUYCCKHUE 3a/Jla41 Ha HAXOXKACHHUEC YIJIOB

6.10

6.11

Biiaets noHATHEM F€OMETPUYECKOTO MECTA TOUEK. YMETh ONPEACIIATh
OHMCCEeKTpUCY yIvIa M CEpEeIUHHBIA MEPHEeHIUKYISIp K OTPEe3Ky Kak
TEOMETPUYECKHUE MECTA TOYEK

@opMynupoBaTh OINpPEAEIEHUs OKPY)KHOCTH H Kpyra, XOpAbl U
JuaMeTpa OKPYKHOCTH, II0Jb30BaTbCi MX CBOMCTBAMU. YMETh

IIPUMEHATH 3TU CBOMCTBA TP PEILIEHUN 3a]1a4

6.12

Bragerp MOHATHEM ONMCAHHOW OKOJIO TPEYrojJbHUKA OKPYKHOCTH,
yMmeTb HaxoauTh €€ ueHtp. [lomp3oBathecsi (akTamMu O TOM, YTO

OHMICCEKTPHUCHI YITIOB TPEYTroJbHUKA MEPECEKAIOTCS B OHON TOYKE, U O




TOM, YTO CEPEIUHHBIC NEPHEHAUKYISAPBl K CTOPOHAM TPEYrOJIbHUKA

[IEPECEKAIOTCA B OJTHOM TOUKE

6.13

6.14

6.15

Bnaners mnoHATHEM KacaTeIbHOM K OKPYXKHOCTH, I10JIb30BaThCs
TEOPEMOl O TNEPHNEHIUKYISIPHOCTH KacaTelbHOM M pajuyca,
IIPOBEIEHHOIO K TOUKE KaCaHUs

[lonp30BaThCsl MPOCTEHIIMMM T'€OMETPUYECKUMU HEPABEHCTBAMH,
MIOHUMATh UX NPAKTUYECKUIA CMBICII

[IpoBOANUTHE OCHOBHBIE TI'€OMETPUUYECKHUE IOCTPOEHHUS C IOMOILBIO

LHUPKYJIS U TUHEHKU

8 KUIIACC

Kon
MPoOBePsIeMOro
pe3yjabrara

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOI1
06p330BaTeJ'ILHOﬁ nporpaMmmsl OCHOBHOTO 001ero 06p3303a}ma

6

6.1

6.2

6.3

T'eometpus

Pacno3znaBaTte OCHOBHBIE BHJIbI YETBHIPEXYTOJbHUKOB, MX JJIEMEHTHI,
MOJIB30BaThCSl UX CBOMCTBAMU IPU PEIICHUHU T€OMETPUUYECKUX 3a/1a4
[IpumeHATh CBOWMCTBA TOYKH MEPECEUEHUS MEJIHUAH TPEYTrOJbHUKA
(meHTpa mMacc) B peuieH!H 3a/1a4

Bnagets moHsATHEM CcpenHEW JIMHUM TPEYTrOJIbHUKA W Tpareluw,
NPUMEHATh HMX CBOWCTBA IIPU PELICHUM TEOMETPUYECKUX 3aj]ad.
[Tone3oBarbecs Teopemon dasieca U TEOPEMON O MPOMOPLUUOHAIBHBIX

OTpPE3Kax, MPUMCHATH UX JJIA PCHICHUA ITPAKTUYCCKUX 3a1a4

6.4

[IpuMeHsATh TOpU3HAKK MOJOOMS TPEYrOJIBHUKOB B  PELICHUH

TCOMCTPHUYCCKUX 3aaaqd

6.5

Ionw3oBarbest TeopemMoii [Indaropa u1st pereHns reoMeTpuuecKux u
npakTHueckux 3agad. CTpouTh MaTeMaTHMYecKyl0 MoJelb B
MIPaKTUYECKUX 3aJadaxX, CAaMOCTOSTENIBHO JI€]1aTh YEPTEK U HAXOAUTH

COOTBETCTBYIOIIUC TJTUHBL

6.6

6.7

Brnaners moHATHSMH CUHYCa, KOCMHYCAa M TaHT€HCA OCTPOro yIiia
MPSIMOYTOJIBHOTO TpeyronbHUKA. [1071530BaThCSI STUMH TOHSATUSIMHA JJIS
pelIeHust MpaKTUYECKHUX 3a]1a4

Beraucnsate (pa3audHbIMA CIOCO0aMH) TUIOMIAL TPEYTOJbHUKA H
IJIOMIAM  MHOTOYTOJBHBIX (uryp (momb3ysick, TAe HEOOXOIUMO,
KalnbpKyJasiTOpoM). [IpUMEHSTh MolydeHHbIE YMEHHS B MPAKTUYECKUX

3agadyax




6.8

Bragets NOHATHAMY BOMCAHHOTO U LIEHTPAJIBHOTI'O yIJIa, UCII0JIb30BaTh
TEOPEMBI O BIMCAHHBIX yIJIaX, yIJlax MEXAY XOopAaMH (CEKyIIHMHU) U
yIjie MeXAy KacaTelabHOW M XOpAOW NP PEIIEHUH F€OMETPUYECKHUX

3aaa4d

6.9

BJ'Ia,I[eTB IIOHATUEM OIIMCAaHHOI'O quBIpéXYFOJIBHI/IKa, IIPUMCHATH

CBOMCTBa OIIMCAaHHOI'O ‘IeTpréXYI‘OJIBHI/IKa IIpu pCUHICHUH 3aaa4

6.10

9 KJIACC

HpI/IMeHHTB IIOJIYUYCHHBIC 3HaHHWA Ha IIPAKTHUKEC —  CTPOUTH
MaATEMAaTUYCCKHUEC MOJICIIN AJIA 3aaad peaHBHOﬁ JKU3HHU U OPOBOAMTH
COOTBCTCTBYIOIIME  BBIYHUCICHHUA C IIPHUMCHCHUEM HO,Z[O6I/I$I u

TPUTOHOMETPUH (ITOJIB3YSACh, T HEOOXOIUMO, KaJIbKYISITOPOM)

Kon
NPoOBEPsSIEMOro

pe3yJabTara
6

6.1

6.2

IIpoBepsieMble npeMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

I'eomerpus

3HaTh TPUTOHOMETPHUYECKUE (QYHKIIUMA OCTPHIX YIJIOB, HAXOJIUTH C MX
MOMOILIbIO Pa3JIMYHBIE BJIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHHUKA
(«pemieHue  TPSAMOYTOJNBHBIX — TPEYTONBHUKOBY). Haxoguts (¢
TTOMOIIBIO KaJbKYJIATOPA) JUTMHBI U YTIIBI U HETaOJIMYHBIX 3HAYEHUN
[Tonwp3oBarbCs dbopmyamu MIPUBEICHUS " OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM I HAXOXKJEHHUS COOTHOIICHUA

MCKAY TPUTOHOMETPUUICCKUMHU BCIINUNHAMUA

6.3

Hcnonbs3oBaTh TEOPEMBI CHUHYCOB M KOCHHYCOB I HaXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYroJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUH TCOMCTPHUICCKUX 3aaaq

6.4

6.5

Brnagerp moHATHSIMH TIpeoOpa3oBaHUsl TMOAOOMS, COOTBETCTBEHHBIX
aneMeHTOB MonoOHbIX (uryp. Ilomp3oBaThest cBOWCTBAMU TOAOOMS
MIPOU3BOIBHBIX (UTYP, YMETh BBIYUCIISTH JUIMHBI M HAXOIUTH YTIIBI Y
nonoOHeIX Guryp. [IpumMeHsATh CBOICTBA MOAOOMS B MPAKTUUYECKHUX
3aauaXx. YMeTb TPUBOAUTH MPUMEPHl TOJOOHBIX Quryp B
OKpPYKaIOIlleM MUPE

[lonb30BaThCcsi TEOpeMaMu O TMPOU3BEACHUU OTPE3KOB XOpH, O

MIPOU3BEIEHNHU OTPE3KOB CEKYIINX, O KBaIpaTe KacaTelIbHON




6.6

ITonb30oBaTbCst  BEKTOpaMHU, IIOHUMAaTb HUX TE€OMETPUYECKUUA W
(GU3NYECKUl CMBICH, TPUMEHITh UX B PEHICHUH T€OMETPUYECKHUX H
¢usnveckux 3anad. [IpuMeHSATH CKaJIpHOE MPOU3BEICHHUE BEKTOPOB

AJI HAaXOXKACHUA OJIWH U YITIOB

6.7

6.8

6.9

[Tonb30BaThCs METOIOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
pELIEHNN T€OMETPUYECKUX U NTPAKTUUECKUX 3a/1a4

Brnagerb NOHATHSAMHM — NPaBUIBHOIO  MHOTOYIOJIbHMKA,  JUIMHBI
OKPYKHOCTH, JUIMHBI JYI'M OKPY>KHOCTHM WM paJuaHHON Mepbl yIia,
YMETh BBIYMCIIATH IUIOWAAL Kpyra u ero uacred. IlpumeHars
[IOJIy4YE€HHbIE YMEHMSI B IPAKTUUECKUX 3a/1a4uax

HaxoauTthk ocu wim EHTPBI CHMMETPUH (PUTYD, TPUMEHSITH TBHKECHUS

IINIIOCKOCTHU B HpOCTCﬁMHX clIydasx

6.10

[IpuMeHATh MONyYeHHbIE 3HAHWA HA TMPaKTUKE — CTPOUTH
MaTeMaTH4YeCKUE MOJCIU JUIs 3a7ad peajbHOM KU3HU M MPOBOAUTH
COOTBETCTBYIOIIUE BBIYUCICHUS C TPUMEHEHHWEM TMOA00us U
TPUTOHOMETPUYECKUX (PYyHKUMN (MONB3YSCh, TIAE HEOOXOIUMO,

KaJIbKYJIATOPOM)

HPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
6 I'eomerpust
Havanbnsle nouaTus reomerpuu. Touka, npsimasi, OTPE30K, Jdyd. Yroi. Buuasl
6.1 ymioB. BeprukansHele M cMmexHble ymibl. buccekrpuca yrma. Jlomanas,
MHOTOyrojabHUK. [IapamienbHOCTh U EPIEHIUKYIAPHOCTD IIPSIMBIX
6.2 Cummerpuunable  Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [IpuMepsl cuMMETpHUM B OKPYXKAIOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHMSI C MOMOULIBIO LMPKYJISl W JIMHEWKU. TpeyrojpHUK.
' Bricora, Mmenuana, OuccekTpuca, X CBOMCTBA
o PaBHOOeApeHHBIH W  PaBHOCTOPOHHMIA  TPEyrodbHUKH. HepaBeHCTBO
' TpPEYroJbHUKA




6.5 CpoiicTBa M TmpHU3HAKKM pPaBHOOEAPEHHOrO TpeyroibHUKa. I[Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa ¥ IPU3HAKY NapajuIeNbHbIX NPAMBIX. CyMMa yIIIOB TPEYTOJbHUKA.
' Bueunue yrisl TpeyrojibHuKa
[IpsamoyronbHbld  TpeyrodbHUK. (CBOMCTBO MeAWaHbl MPSIMOYTOJIBHOIO
67 TPEYrojbHUKA, MPOBEAEHHOM K rumnoreHys3e. IIpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpsIMOYrOnbHBIN TPEYTONBHUK C YITIOM B
30°
HepaBeHcTBa B TreOMETpUHU: HEPABEHCTBO TPEYIOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa O OojplieM yriae W OONbIIEH CTOpOHE
TpeyroyibHUKA. [leprneHauKymnsap u HakJIOHHas
6.9 I'eomerprueckoe Mecto TOYEeK. buccekrpuca ymia M CEpEeaUHHBIN
' NEPIEHIUKYIIAP K OTPE3Ky KaK FT€OMETPUUECKHE MECTA TOUEK
OkpyXHOCTb M KpyI, XopJa M JHaMeTp, HUX cBOMcTBa. Bzaumuoe
6.10 pacnoyIOKeHHE OKpYKHOCTH U npsmoil. KacarenbHas u cekymas K
OKpPYKHOCTHU
611 OKpy’KHOCTb, BIIMCAHHAs B yrojl. BrmcaHHas M ONUCaHHAs OKPYKHOCTH
' TpEyroJIbHUKA
8 KUIACC
Kon IIpoBepsieMbIii 3JIEMEHT COACPKAHUA
6 I'eomerpus
6.1 YersipéxyronbHuku. [lapamienorpamm, ero npu3Haku U CBOKWCTBA
6.2 [TpsmoyronapHUK, poMO, KBa/Ipart, X MPU3HAKU U CBOMCTBA
63 Tpaneuusi, paBHoOOKas Tpamnenusi, e€ cBoMCcTBa U npu3Haku. [IpsmoyroabHas
' Tpaneuus
6.4 Meron ynBoenuss Meauanbl. [leHTpanbHas cummerpusi. Teopema Paneca u
' TEOpeMa O IIPOIOPLHUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TPEYroJIbHUKA U Tparennu. L{eHTp Macce TpeyroiabHuKa
6.6 [Tono6ue TtpeyronpHUKOB, KodpduuueHt mnomodus. Ilpusnaku mnomoOus
' TpeyroibHUKOB. [IpuMeHeHue no1oous Mpy peleHny NPakKTUIeCKUX 3a1a4
6.7 @opMyibl AN TUIOIIAAM TPEYrojbHHKA, MapajienorpaMMa, pomba u
' Tpaneuuu
6.8 CpoiicTBa mromaaeil reomerpuueckux @uryp. OTHOIIEHHE IUIomanei
' MOI0OHBIX (HUTYDP




6.9 Brruucnenue miuomaaei TpeyrojbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. IIpumenenme Teopemsl Iludaropa npu pemeHun
' IIPAKTHUYECKUX 3a]a4
CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIja NPsIMOYTOJIBHOTO TpPEYroJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO.  |pUIrOHOMETpUYECKUE
¢dbynknuu yrnos B 30°, 45° u 60°
612 Bnucansble U IEHTpaIbHbIE YIVIBI, YTOJI MEX]Y KacaTeIbHON U XOpAOH. YIIb
' MEXY XOpIaMH U CEeKyLIUMHU
6.13 Bnucansble 1 onucaHHbIE YETHIPEXYTOIbHUKN
6.14 B3anmHoe pacrnonokeHue JBYX OKpyxXHocTel. KacaHue oKpyXHOCTEH.
' OO01ue KacaTelbHbIE K IByM OKPYXHOCTSIM
9 KITACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
6 I'eomeTpust
61 Cunyc, kocunyc, Taurerc ymioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUIECKOE
' TOXAECTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHuKoB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. Pemienue
6.2 IIPAKTHUYECKUX 3aJad C MCIOJIb30BAHHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue mogoous. [lomodue cOOTBETCTBEHHBIX 2JIEMEHTOB
64 Teopema o npou3BeACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEKyILIUX, TEOpEMa O KBaJlpaTe KacaTeIbHON
BexTop, nirHa (MO1ysb) BEKTOpA, COHAIIPaBIIEHHBIE BEKTOPBI, TPOTUBOMOI0KHO
6.5 HaIpaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepanuy Haja BeKTopamH. PazioxkeHue BEKTOpa MO JBYM HEKOJUITMHEApHBIM
BEKTOpaM
6.6 Koopnunats! Bekropa. CkanspHoe NpOU3BeeHHE BEKTOPOB, MPUMEHEHUE IS
' HaXOXKICHMS JUIMH U yIJIOB
JlekapTOBBI KOOPJIMHATHI Ha IUIOCKOCTH. YPAaBHEHMS IPSAMOM M OKpPYKHOCTH B
6.7 KOOpJIMHATax, IePECEeYCHNEe OKPYKHOCTEW U MpsAMBIX. MeToa KOOpIAMUHAT U €ro
pUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKHT
6.9 Jlnuna okpyskHOcTu. ['pagycHas u paguaHHas Mepa yria, BBIYMCICHUE JUITHH AyT
' OKpYKHOCTEU




6.10 [Inomanp kpyra, cekTopa, CerMmeHTa

JIBUKEHHSI TIJIOCKOCTH W BHYTPEHHHE CHUMMETpuUd Guryp (drIeMeHTapHbIE

6.11

npenacrasienus). [lapamnensubrii nepenoc. [ToBopot

IPOBEPSIEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOMN
ITPOTPAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOGOBaHUS K MPEeAMETHBIM pe3yJibTaTaM
NpoBepsieMoro OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
TpeOoBaHMsI o0miero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHITHSIMH: MHOXECTBO, ITOJMHOXECTBO,
OTIepaliy HaJl MHOXKECTBAMH; YMEHHE ONIEPUPOBATh MOHIATUAMU: Tpad,
CBSI3HBIN Tpad, AepeBO, LUK, MPUMEHSTh UX IPU PEIICHUU 3aj1ad;
YMEHME MCIIONIb30BaTh Ipa)UyecKoe MPEACTABICHUE MHOMXKECTB IS
OMMCAHUS peajbHBIX MPOIECCOB M SBICHUM, NMPU PELICHUH 3a7a4 U3

JPYTUX YYEOHBIX MPEIMETOB

YMenue OIICpHUPOBATH MMOHATHUAMU: OIPCACIICHUEC, aKCUOMA, TEOpPECMaA,
A0Ka3arCJIbCTBO;, YMCHHUC pPACIIO3HABATbL HWCTUHHBIC W  JIOXKHBIC
BBICKA3bIBAHUSA, IMPUBOAWUTL IMPUMEPBI W KOHTPIIPUMEPHBI, CTPOUTH

BBICKA3bIBAHUSA U OTPULIAHUA BBICKA3BIBAHUH

YMeHue onepupoBarh MOHATHAMM: HATypaJbHOE YMCIIO, MPOCTOE U
COCTaBHO€ YHUCIJIO, JACIMMOCTb HAaTypajbHBIX 4YHCEJN, MpHU3HAKU
JeTUMOCTH, 1IeJI0€ YMCIIO, MOAYJb 4Hcia, OOBIKHOBEHHAas Jpo0b U
NecsATU4HAs ApoOb, CTaHIAPTHBIA BUJ 4YMCIa, PallMOHAIBHOE YHCIIO,
3 UppalMoOHAIILHOE YMCJIO0, apU(PMETHYECKU KBaJIpaTHBIA KOPEHb;
yMEHHE BBINOJHATH JAEWCTBUS C 4YHCIAMHU, CpaBHUBAaTb U
yHOPSAOYMBATE YHCHA, NPEACTABIATH YHUCIA HAa KOOPAMHATHOU
NpsIMON, OKPYIVISATh 4YMCIA; YMEHHE JelaTh MPUKUAKY U OLEHKY
pe3yabTara BEIUMCICHUN

YMeHue onepupoBaTh MOHSTHUSIMH: CTENEHb C IIEJIBIM TOKa3aTeseM,
apu(pMeTHUECKU KBaJpaTHBI KOpEHb, MHOTOWIEH, anreOpandeckast
npoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajdbHOW CTEHEHHU
Oosbllle €MHULBI, YMEHHE BBINOMHATH pacyérTel MO (dopmyam,
npeoOpa3oBaHusl IENbIX, JIPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U

BBIpa)KeHI/Iﬁ C KOpHSAMHU, PA3JIOKCHHUC MHOI'OYJICHA HAa MHOYKHUTCIIU, B




TOM YHCJIE€ C UCMOJb30BaHHEM (OpMYN pa3sHOCTH KBAApPaToOB H

KBaJpara CyMMBI U PA3HOCTH

YMeHue onepupoBaTh MOHATUSMH: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHEHHbIE U KBaJApaTHbIC YPaBHEHMS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUS! C OAHOM MEPEMEHHOM, CHUCTEMbI
JIByX JIMHEWHBIX YpPaBHEHUMU, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIpOOHO-palMOHATbHBIE HEPAaBEHCTBA C  OJIHOM
[IEPEMEHHOM, B TOM YMCJIE€ PU PELICHUH 33/1a4 U3 IPYTUX [IPEIMETOB
U TPaKTUYECKHX 3aJa4; YMEHHUE MCII0JIb30BATh KOOPAUHATHYIO
NpSMYI0 U KOOPJIMHATHYIO TUIOCKOCTH ISl M300Pa)KEHUS pPEelICHH

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QyHKIUS, rpaduk QyHKIUU, HYIH
byHKIHH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, IIPOMEXYTKU
BO3pacTaHusl, YObIBaHMs, HAWOOJbIIEE W HAMMEHBIIECE 3HAYCHUS
GbyHKINY; yMEHHE OIIEpUPOBATH MIOHATUSAMU: npsMast
MPONOPIMOHAILHOCTD, JIMHEHHAsT (YHKIIWs, KBaJApaTu4Has (QyHKIU,
oOparHass TMPOMOPIMOHAIBHOCTh, Mapaboyia, THUIepOOoia; yMEHHE
CTpouTh rpaduku GyHKIUN, UCTIOTB30BaTh TPAMUKH AJIs OTIPEICTICHHIS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JIUISl PEIICHUS 3a]1ad U3 JPYTUX
y4eOHBIX TPEIMETOB M pealbHOM JKU3HM, YMEHHUE BBIpaXaTb

(hopmyiamMu 3aBUCUMOCTH MEX]Ty BETUUMHAMHU

YMmenue OIIEpUpPOBAThH MOHSTHSMM: IIOCJIEZI0BATENIHOCTD,
apudmernyeckas U TIeoMeTpUYEcKass  MPOrpecCcUur;  yMEHHE
UCIOJIb30BaTh CBOMCTBA MocienoBaTeNbHOCTEH, (GOPMYIBI CyMMBI U
oOmiero wieHa NpU pelIeHUH 337a4, B TOM YHCIE 33Ja4 U3 JIPYTHX
yU4eOHBIX TPEAMETOB U peaTbHOM KU3HU

YMeHue pemarth 3aJjaud pa3HbIX TUIIOB (B TOM 4YKCIIE Ha MPOLEHTHI,
JI0JIM U YaCTH, IBUKEHUE, paboTYy, IIEHy TOBApPOB U CTOUMOCTH ITOKYIIOK
W YCIyT, Hajoru, 3aJa4d U3 00JacTU yNpaBiIeHHUs JIUYHBIMH H
CeMEWHbIMH  (HUHAHCAMH); YMEHHME COCTABIISITh  BBIPAXKEHUS,
YpaBHEHHUSI, HEpAaBEHCTBA M CUCTEMBI 10 YCIIOBHIO 33]1a4H, UCCIIE0BATh
MOJIyYeHHOE PElLlIeHHEe U OLIEHUBATh MPaBI0NOI00HOCTb MOTYYEHHBIX

pe3yabTaToB

YMeHue onepupoBaTh MOHATHAMU: (QUTYpPaA, TOUKA, OTPE30K, IpsMasi,
Jyd, JIOMaHasl, yroijl, MHOTOyTOJIbHHK, TPEYTOJIbHUK, PABHOOEIPEHHBII

U PAaBHOCTOPOHHUN TPEYTOJBHUKHU, IPSAMOYIOJIbHBIA TPEYrOJbHUK,




MenuaHa, OMCCEKTpHCa M BBICOTA TPEYTOJbHHKA, YETHIPEXYTOIbHHUK,
napajiesiorpamMM, poMmO, TNPSAMOYIOJIBHHUK, KBajapar, Tpareuus;
OKPY>KHOCTB, KPYyI, KacaTeJbHasi; 3HAKOMCTBO C IIPOCTPAHCTBECHHBIMU
¢burypamu; yMeHue pemarb 3a7ayd, B TOM YHUCIIE U3 MOBCETHEBHOMN
JKU3HU, Ha HAXOXKJIECHUE N'€OMETPUYECKUX BEIUYMH C NPUMEHEHHEM

M3yYEHHBIX CBOMCTB GUTYp U (PAaKTOB

10

11

YMeHue onepupoBaTh IMOHATUSMH: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJbHUKOB; IapaUICIbHOCTh U IEPIECHIUKYIIPHOCTh MPSMBIX,
Yyrojl MEXAY MpSMBIMH, INEPIEHAMKYIApP, HAKIOHHAsA, IPOCKIUS,
nofo6ue puryp, mogoOHbIe TPEYTOJILHUKH, CHMMETPHSI OTHOCHTEIHHO
TOYKM U NPSMOW; YMEHHE pPaclO3HaBaTb PABEHCTBO, CUMMETPHUIO H
nofo6ue Guryp, mapaieabHOCTh M MEPIEHANKYISIPHOCTD MPSIMBIX B
OKpY>Ka0ILEM MUPE

YMeHune onepupoBarb IOHATHUSAMHU: JUIMHA, PACCTOSHHE, YTIOJ
(BemMuMHA yIia, CUHYC M KOCHHYC YIVIa TPEyrojbHMKA), IUIOIIAIb;
YMEHHUE OIICHUBATh Pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; yMEHUE NPUMEHATh (OpMynbl NepuUMeTpa M IJIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAAH Kpyra, oObema
IPSIMOYTOJIBHOTO TapaJljIeNICIUIIENA; YMEHUE NPHUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHMKA,
teopeMmy Iludaropa, TpUrOHOMETpUYECKHE COOTHOIIEHUS IS

BBIYMCIICHUS JUIMH, PACCTOSHUM, TJIOIIAAEH

12

YMeHue wu3o0paxarb IUIOCKME (UIYpbl MW HMX KOMOWHAIMH,
MIPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C IIOMOIIBIO HYEPTEKHBIX
UHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAaHUIO

13

YMmenue OICpHUPOBATH IIOHATHUAMMN: npsAMOYyTOJIbHas cucrema
KOOpAHHAT, KOOPAWHATHI TOYKH, BCKTOp, CcymmMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCJIO0, CKAJISIPHOC ITPOU3BCACHUC BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BCKTOPBI MU KOOPAWHATHI JJIA MPCACTABICHUA
JAaHHBIX U pCHICHUS 3a1a4, B TOM YUCJIC U3 APYTUX y‘Ie6HBIX npeamMeToB

U peaIbHOM JKU3HU

14

YMeHue omnepupoBaTh MOHATUSMHU: CTOJOWKOBBIE W  KPYrOBBIE
IMarpaMMBbl,  TaOMWIBI, cpemHee apudmMeTHdeckoe, MeIHaHa,
HauOosbIlIee W HAaMMEHBIIEEe 3HAYEHUs, pa3Max YHCIOBOro Habopa;
YMEHHME  W3BJEKaTh, HHTEPIPETUPOBATH UM  NPEoOpa3OBHIBATH

nHpOpPMALIMIO, TPEJICTABICHHYI0 B Ta0IMIIAX M Ha AMarpammax,




15

OTPaXKAIOIIyI0 CBOIMCTBAa M XapaKTEPUCTHUKU PEATBHBIX MPOIECCOB H
SABJICHWI; YMEHHE pAaClO3HaBaTh HM3MEHUYMBBIC BEJIWYMHBI B
OKpY’KaloIlleM MHUpe

YMeHue onepupoBaTh NOHATHUAMU: CIy4dalHbBIA ONBIT (CilydalHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DIIEMEHTApHBIA HCXO.)
CIly4aifHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAaxXOIUTh BEPOSTHOCTH CIy4YalHBIX COOBITUH B OMNBITAX C
PaBHOBO3MO)KHBIMH DJIEMEHTAapHBIMU COOBITHSIMU; YMEHHE pelIaTh
3a/laid METOJIOM OPIraHHW30BaHHOTO mepedopa U C UCHOJIb30BaHHEM
MpaBUja yYMHOXXCHUS;, YMEHHE OLEHHBATh BEPOSTHOCTH PEabHBIX
COOBITU U SIBICHUH, MOHUMATh POJIb MPAKTHUYECKH TOCTOBEPHBIX U
MAJIOBEPOSTHBIX COOBITHH B OKPYKAIOIIEM MHPE W B IKU3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCET U €r0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOIXOMSAIIMM W3yYEHHBIM METOA MMl peIHICHUS
3a/1a4¥, TPUBOJUTH MPUMEPHl MATEeMATUUECKUX 3aKOHOMEPHOCTEH B
MPUPOJI€ U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTeMaTUKH B
HCKYCCTBE, OIMCHIBATh OTHCJIbHBIC BBIIAIONIUECS  PE3YJIbTaThI,
MOJIyYEHHBbIE B XOJI€ PAa3BUTHUS MAaTE€MaTHUKU KaK HayKH, MPUBOAUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITHI M UX aBTOPOB B OT€UECTBEHHOM

U BCEMUPHOM UCTOPHUHU

HEPEYEHD JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
Yucnna 1 BIYUCICHUS

HaTypaJ'IBHBIe n OCJIbIC YUCiia. HpI/ISHaKI/I JACIINMMOCTH IEJIBbIX YHUCET

OOBIKHOBEHHEIE n JACCATUYHBIC I[pO6I/I, IMPOLCHTHI, OCCKOHEUHBIC

12 MIEPHOANYECKHIE TPOOH

13 Pannonaneuple uncna. Apudmernyeckue oOmepalud € paluOHAIbHBIMU
. qucijiaMu

4 JlelicTBuTeNnbHBIC YuCla. Apu]MeTHYEeCKHe Omepanuu C JIeHCTBUTEIbHBIMU
. qucijiaMu

s [MpubnuxEHHBIC BBIYMCICHUS, NpPaBUJIA OKPYIICHHUS, TPUKUIKA M OICHKA

pe3yibTara BEIYUCICHUN




Anrebpanueckre BhIPaKCHHS

2.1 BykBeHHbIE BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMU)
55 Crenenb ¢ unenbiM nokaszareneM. CreneHb C palMOHAJIbHBIM I10KA3aTEJIEM.
. CaoiicTBa cTeneHn
23 MHoro4ieHsl
24 Anrebpanueckas 1poob
5 s Apudmerndecknii  KOpeHb  HarypanbHOM  cremenu.  [leiictBusa ¢
. apu(pMEeTUYECKUMU KOPHSAMH HaTypajabHOH CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Llensie u apoOHO-panMoHaNIbHBIE YypaBHEHUs. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHUU
35 Llenbie u apoOHO-panMoOHaNIbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
. HEpPaBEHCTB
33 Perienne TekcToBBIX 3a/1a4
4 YucnoBble OCIEA0BAaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEILHOCTEN
42 Apudmernueckass M reomerpuueckas mporpeccud. DopMmyna  CIOKHBIX
' IIPOLIEHTOB
5 OyHKINH
@Oynkiuusa, cnocodbl 3anaHus  QyHkouu. Ipadux  pynkmum.  Obnacth
OIpeJeNIeHUs] 1 MHOXKECTBO 3HaueHul ¢yHkumu. Hymu ¢pynkuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (QYHKIMU. MakCUMyMbl U
MUHUMYMbl (yHKuH. Hanbomnbiniee u HauMeHblliee 3HaueHUE (YHKIUM Ha
IIPOMEXKYTKE
6 KoopanHats! Ha psIMOil U MJIOCKOCTH
6.1 Koopaunartnas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA IIIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl U KX CBOHCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKH
7.4 OKpy»XHOCTb U KpYyT
7.5 N3mepeHnne reoMeTpUYeCKUX BEITMYHH
7.6 Bekropsl Ha mI0CKOCTH
8 BeposarHocTh U cTatucTrka




8.1 OmnucareinbHas CTaTUCTAKA

8.2 BeposarHocTh

8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmr

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIST VUEHUKA

METOANUYECKHUE MATEPHUAJIBI IVISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



