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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJHMH W3 OCHOBHBIX pa3/IeJiOB IIKOJBHOM MaTEMaTUKH,
UMEIOIIUI CBOEH IIeNIbl0 00eCTIeUnTh M3YyYeHHE CBOMCTB M pa3MepoB QUTyp, HX
OTHOIIEHWH M B3aMMHOE pAacCIOJOKEHUE, ONMPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTEeNbHYIO JUHHIO. L[eHHOCTh M3y4YeHHs NeOMETPUU Ha YPOBHE OCHOBHOTO
o0miero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOMIMICS YUUTCS MPOBOAUTH
JIOKA3aTeIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUECHHS, JJOKA3bIBATh
UCTUHHBIE YTBEPKJIEHUS U CTPOUTh KOHTPHPUMEPBI K JIOKHBIM, IPOBOJUTH
pacCyXJeHHs «OT TPOTUBHOIO», OTJIWYaTb CBOMCTBA OT  IPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPKICHUS.

BTopoil 1enp0 H3ydeHUs TEOMETPUM SBISIETCA MCIIOJIb30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUH KaK MaTeMaTUYeCKHX, TaK W IMPAKTUYECKUX 3aj1ad,
BCTpEYAIOIMXCS B peanbHON ku3HU. OOydyaromuics JOJDKEH Hay4dUuThCs
OIpEeEIUTh T€OMETPUUECKYI0 (UTYpY, ONUCATh CIOBaAaMH JaHHBIA 4EpPTEX WIN
PUCYHOK, HAalTH IUIOIIA/b 3€MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOAUMYIO IJIUHY
ONTOBOJIOKOHHOTO KabOeysi Wiau TpeOyemble pa3Mepbl rapaxa JJjsi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHASA JUHUSA B U3YyYEHUU T'€OMETPHUHU.
[Ipu pemieHur 3amad MPaKTUYECKOIO XapakTepa OOy4YaroIIMICS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJIUTH
BBIYMCIICHNS U OLIEHUBATh aJI€KBaTHOCTD MTOJIYYEHHOI'O pe3yJIbTaTa.

KpaitHe BaxxHO NOAUEPKMBATH CBSI3U TEOMETPUM C JPYTMMU Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECICHUS T€OMETPUUECKUX PUryp
U TIOHSTUH, JTEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUW B (PU3UKE U
TEXHUKE. DTU CBA3M HauOosiee ApKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHolIeHUs», «Merong koopauHary u «Teopema
[Tudaropar.

VYyeoOnslii Kypc «l'eomMeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue @Urypsl U HMX CBOMCTBa», «l3mepenue
r€OMETPUUYECKUX BEIMYMHY», «JleKapTOBbI KOOPAMHATHI HA IJIOCKOCTHY,
«Bektopsy, «/[Brxkenus miockoctny, «[IpeodpazoBanust mogo0us».

Ha uszyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce
— 68 4vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Hejeln0), B 9
KJacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbele nousTus reomerpun. Touka, npsiMast, OTPE30K, Jyd. YTroia. Buasl
yriioB. BepTukanbHble M cMexHble yIUIBl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapajuienbHOCTD U EPIIEHANKYIISIPHOCTD IPSIMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
IIpuMepsl CHMMETPUU B OKPYXKAIOILEM MHUPE.

OCHOBHBIE IOCTPOEHUSI € MOMOIIBIO LUPKYJIA U JIMHEWKU. TpeyrojabHUK.
Bricora, Menuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE W  PaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKK PABHOOEAPEHHOrO TpeyrojpHuKa. IlpusHaku
PABEHCTBA TPEYTOJIBHUKOB.

CBOMCTBA ¥ IPU3HAKYU MMAPAITIENBHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Brennue yriel TpeyroJibHHKA.

[IpsmoyrosbHblid  TpeyroapHUK. (CBOWCTBO MEAMAaHbl MPSMOYTOJBHOTO
TPEYrOJbHUKA,  IPOBEAEHHOM K  TUNOTeHy3e.  [IpusHaku paBEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTrONbHBIN TPEYTrONBbHUK € yTiIOM B 30°.

HepaBencTtsa B reomMerpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yrijie ¥ OoJibLIel CTOpOHE TPeyrojbHHUKA.
[leprieHIUKYISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOuUeK. buccekTpuca yriia U CEpEeIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa MW JAuameTp, HX CBOWCTBA. B3auMmHoe
pPAacmoJIOKEHUE OKPY>KHOCTH W mpsiMor. KacarenbHas M CeKyllas K OKPY>KHOCTH.
OkpyXHOCTb, BHOHCAaHHass B yroji. BrucaHHas H ONKCaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTBa. YacTHbie
cilyyau MapajijieiorpaMMOB (IIPSMOYTOJIBHUK, pOMO, KBajaparT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpamenusi, €€ CBOWCTBA M IPU3HAKU.
[IpssmoyrosibHas Tpaneuus.

Meton ynBoenus menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMa O IPOMOPLUMOHAIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue TtpeyroabHUKOB, Kod(pduuueHT momodus. Ilpusnaku mnogoOus
TpeyroiabHUKOB. [I[pumMeHeHne mogo0us Npu peuieHNH MPaKTUHIECKUX 3aad.



CpoiicTBa miomazel reoMmerpuueckux ¢uryp. Dopmynbl s IJIOMIAAN
TPEeyrojbHHKa, HapamienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IJIOLAAeH
Oo00HBIX (UTYP.

Brrancienne miomaae TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
IPAKTUYECKUX 3a7a4.

CHHYC, KOCHHYC, TAHI'€HC OCTPOIO yIJla MPSAMOYTOJIBHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuroHomerpuueckue (HyHKIUU
yrioB B 30, 45 u 60°.

BrnmcanHble W LEHTPAIBHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOW U XOPJIOM.
Yriel  MexIy ~ XopJaMM M CEeKylIMMHU. BrnucaHHele W ONKMCaHHbBIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmoyioKeHHe ABYX OKpyxkHocTer. Kacanwme
okpyxHocTeil. O0uiue KacareabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHrenc yriaoB ot 0 nmo 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenne TpeyronpHUKoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKMX 3a7ad C MCHOJIB30BAHMEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanue noaoous. [logoOre cOOTBETCTBEHHBIX JJIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOpEMa O KBaIpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO  HAINPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINl€palMy HaJ BEKTOpaMmH. Pa3iokeHue BEKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopaunaTel BekTopa. CKalsipHOE MNPOU3BENICHUE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKJEHUS JUIMH U YTIIOB.

JIlekapTOBbI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHHUS MPSMOUN U OKPYKHOCTH
B KOOPJMHATAX, IEPECEUCHUE OKPYKHOCTEW M MPSAMBIX. METOI KOOPAMHAT U €ro
IIPUMEHEHUE.

IIpaBuibHBIE MHOTOYroNbHUKM. [[nmmHa oOkpyxHOoctH. I'pamycHas wu
paauaHHasi Mepa yria, BBIYMCIEHUE NJUH Oyr OKpyxkHocTed. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBM>KeHUs TUIOCKOCTH M BHYTPEHHUE CHUMMETpHUH (Guryp (3JeMeHTapHbIe
npeacraiienus). [lapamiensusiii nepenoc. [ToBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJIbTaThl OCBOEHHS MPOrpaMMbl y4yeOHOTO Kypca
«I"eomeTpus» XapaKTepUu3yrTCs:

1) naTpuoTHYeCKOE BOCIINTAHNE:

IIPOSIBJICHUEM HHTEpeca K NPOLLIOMY M HACTOSIIEMY POCCHUUCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHSM  POCCHICKUX
MAaTEMaTUKOB M POCCHUMCKOM MAaTEMaTUYECKOM IIKOJIBI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
MpaB, NPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TPaXIaHCKOro o0IiecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUHM NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HaMpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTeMaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH JKM3HU JUIsl YCHEUWIHOW MpodeccroHanbHOU
JESTeIbHOCTY U Pa3BUTUEM HEOOXOJMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY HW  3CTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTHUeCKUX OOBEKTOB, 3afay, PELICHUM, pacCyKICHHH, YMEHHIO BUIETbH
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTallMeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOAbI U
oOuiecTBa, MOHMMAaHHUEM MaTEMaTHYECKOW HAayKd Kak CQepbl YelIOBEYECKOU
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUSA W 3HAUYMMOCTHU AJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEeMAaTHYE€CKOW KyJIbTYpOW Kak CPeJCTBOM
MIO3HAHHUS MHpA, OBJIAJCHHEM MPOCTEHIIMMH HAaBBIKAMU HCCIEI0BATEIbCKON
NEeATENbHOCTH;



6) ¢u3nueckoe BocnuTaHue, (PopMHPOBAHHE KYJBTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TFOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHMS B MHTEpEcax CBOETO
3I0pOBbS, BEIEHUS  370pPOBOro  oOpa3a KH3HM  (30pOBOE  IIUTaHMUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH U OTABIXA, pETyJIsapHas Qu3ndecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MpPU3HAHHEM CBOETO
[paBa Ha OIIMOKY U TAaKOTO K€ IIpaBa JIPyroro YeI0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTalMel Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHMM JUJISl pelIeHus 3a/1a4
B OOJJACTM COXPAaHHOCTH OKpY>KAaroUIedl cpeipl, IUIAHWUPOBAaHUS MOCTYNKOB H
OLICHKM WX BO3MOXXHBIX TMOCIEACTBUN JUIsl OKpYKaroLed Cpelbl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTeH UX PEILICHUs;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTBCA y IPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW ESTEbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA JPYIHX;

HEOOXOAUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHW, B TOM YHCIE
(bopMynMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUA W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHUus U JeHCTBUSA, (OPMYIMPOBATH W OLIEHUBATh PUCKH U
HOCEeACTBUS, (POPMHUPOBATH ONBIT.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

ba3zoBble j1ornyeckue qeicTBus:

e BBIBJSITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MaTEMaTUYECKHUX
00BEKTOB, TIOHATHHA, OTHOIICHUN MEXIy HOHITHAMH, (HOpMYyIUpPOBaAThH
ompeneicHUsT  TOHATHH, YCTaHABIMBATh  CYIIECTBCHHBIM  IMPHU3HAK
Kinaccupukanyuu, OCHOBAaHMS Il OOOOIIEHWS W CpPaBHEHUS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIUPOBATH U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE ¥ OTpPHIIATENbHBIE, €IWHWYHBIC, YacCTHbIE U OOIIHe,
YCIIOBHBIE;



BBIABJISITH ~ MareMaTU4YeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JJAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;
JeJaTh BBIBOJABI C HUCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHATIOTHH;

pazouparh J0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKICHUM (MIpsSMbIE U OT
IPOTHUBHOIO), MPOBOJIUTH CAMOCTOATEIBHO HECIOXKHBIE JOKA3aTelbCTBA
MaTeMaTU4ecKux (hakTOB, BBICTpAUBATh APrYMEHTALMIO, MPUBOJUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,
BBIOMPATh CIOCO0 pereHus ydeOHOW 3amadd (CpaBHUBATH HECKOJBKO
BApPUAHTOB pEIlCHMs, BBIOMpaTh Haubojee NOAXOAANUNA C Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelHCTBHA.

MCIIOJIb30BaTh BOMPOCH KaK HCCIIENIOBATENbCKUM WHCTPYMEHT IO3HAHUS,
(opMynIHpOBaTH BOIPOCH, (PUKCHPYIOUIUME MPOTUBOpEUHE, NpoOIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

OPOBOJUTh IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOI;
CaMOCTOSTENbHO (OPMYJIMPOBaTh 000OIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOJCHNS, HWCCIEIOBAHMs, OIICHWBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
IPEINOJI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W HM30BITOYHOCTh HWH(MOpPMAIUH, JaHHBIX,
HEO0OXOJAMMBIX JJIsl PEIICHMS 3a]auH;

BbIOMpATh, AHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
UH(GOPMAIUIO Pa3IUYHBIX BUAOB U (POPM Ipe/ICTaBIICHHUS;

BbIOMpaTh (GopMy TMpeACTaBiICHUS HMHPOPMAUUU U HUIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXE€MaMH, JadarpaMmamMu, HHOW TrpaduKol U UX
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTh HHPOpPMAIMHM IO KPUTEPHUSM, MPEIIOKECHHBIM
yuuTeneM Uil CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:

BOCIIPUHUMATH U (I)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUHN C YCIIOBUAMU
Hu nc/siMHu 06I_HGHI/I$I, sSICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHHS
3a/1a4yu, KOMMEHTHUPOBATh MOJYUYEHHBIN Pe3yJIbTaT;

e B X0J€ 00CYXJECHHUS 33a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOM TEMBI,
npo0OJieMbl, pelraeMoi 3ajaun, BbICKA3bIBaTh MJIECH, HAICJIEHHBIE HA MOMCK
pElIeHUs, COIMOCTaBISATh CBOM CYXKIEHHUS C CYXKACHHSAMHU APYrHX
YYaCTHUKOB JHAJIOra, OOHApYKUBaTh paziu4yUe M CXOACTBO MO3UIUH, B
KOPpEeKTHOU popme hopMyTUpOBaTh pa3HOIIACHS, CBOM BO3PAKEHUS,

e TIPENCTaBIATH  PE3yNbTaThl  pEIICHUS  3aJaud, AKCIIEPUMEHTA,
HCCIIEIOBAHMUsI, TIPOEKTAa, CAMOCTOSITENIbHO BEIOMpATh (hOpMAT BBHICTYTLIICHUS
C y4€TOM 3a7a4 Mpe3eHTAIlMH U OCOOCHHOCTEN ayIUTOPHH;

e IIOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW Y MHAMBUAYAIbHON
paboThI IPU PEIICHUU yUYeOHBIX MAaTEMAaTUUYECKHUX 3a/1a4;

e TMPUHUMATH 1I€JIb COBMECTHOM NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AINIO
COBMECTHON paboThl, pacnpenensTb BUIbl pPadOT, JOroBapUBaTHCA,
00Cy>XIaTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

e yYacTBOBaTh B TPYNIOBBIX QopMax paboTel (0OCyXaeHus, OOMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIOIHITH CBOIO YacTh PabOTHI
U KOOPJMHHPOBATh CBOM JEWUCTBUSA C JPYTMMH YJICHAMH KOMAH/IBI,
OLICHHMBATh KaueCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PeryiasiTuBHBIC YHUBEpCAJIbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

e CaAMOCTOSITENIBHO COCTAaBJISATH IUIAH, AJTOPUTM PEIICHHs 3aqadyd (WA €ro
4acTh), BBIOMpATh CHOCOO pEIICHHS] C YYETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ Y4ETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MPOLecca U pe3yibTaTa
pelIeHns MaTEMaTUIECKOM 3a1a4u;

e TMPEABUAETH TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIILHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IIOCTABICHHOMN LIENH U
YCIIOBUSAM, OOBSCHATH MPUYUHBI JTOCTHXKCHHS] WM HEIOCTHKEHUS UENH,
HaXOAMTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

IHPEIMETHBIE PE3YJIBTATDBI



K xoHiy oOydeHuss B 7 KJjacce OOYYalONIMICA MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh H3y4Y€HHBIE T€OMETpUYECKUE (UTYPBI, ONPEACNiITh UX
B3aMMHOE PaCIoOJIOKEHUE, H300pakaTh TreoMeTpuueckue (GUryphl, BBIOJIHATDH
YEPTEXKHU 10 YCIOBUIO 3adauu. M3mepsATh JIMHENMHBIE W YIJIOBBIE BEJIWYWHBL.
PemaTe 3a1aum Ha BEIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyl0 OLEHKY JMHEHMHBIX M YIJOBBIX BEIUYUH MPEAMETOB B
peanbHOM KU3HM, Pa3MEpPOB MNPUPOJHBIX OOBEKTOB. PaznuyaTh pazMepbl 3THX
00BEKTOB I10 TOPSJIKY BEIMYUHBI.

CTpouTh 4EPTEKN K TECOMETPUUECKUM 3a]1a4aM.

[Tomp30oBaThCd NOpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIOJIb30BATh
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUSA C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOpEM.

[Tonmp30BaTeCs NpU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYTOJBbHUKOB,
CBOVMCTBOM  MEAMAHbI, MNPOBEAEHHOM K THUIIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

Onpenenars napamuieabHOCTh IPSIMBIX C TTIOMOIIBIO YTIIOB, KOTOpbIe 00paszyeT
¢ HUMU cekymasd. OnpenensiTe napauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSAMOM O TOYEK NPYTOU MPSAMOM.

Pemrats 3a1aun Ha kaeT4aToi Oymare.

[IpoBOAUTH BBHIYUCICHUS W HAXOJWUTh YHWCIOBbIE M OYKBEHHbBIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKHX 3a/layaX C MCIOJb30BAHUEM CYMMBbI  YIJIOB
TPEYTrOJLHUKOB M MHOTI'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MU
IIEPECEUCHUH [JBYX IapajUICIbHBIX IMPAMBIX CeKyuleh. Pemare mnpakTthueckue
3a7]a4M Ha HaXOKJICHUE YTJIOB.

Bnagete mnoHsITHEM TE€OMETPUUECKOrO MeECTa TOYEK. YMETh OINPEACsTh
OMCCEKTPUCY yIJIa U CEPEIMHHBINA MEPNEHANKYISP K OTPE3KY KaK T€OMETPUUECKUE
MeCTa TOYEK.

DopMyIUpOBaATH OMPEACICHHUSI OKPYKHOCTH WU Kpyra, XOpIbl M AUaMETpa
OKPYKHOCTH, T0JIb30BATHCA UX CBOWCTBAMU. Y METh NPUMEHATH 3TH CBOKWCTBA MPU
pellieHnu 3a1ad.

Bnagete moHsATHEM OINKMCAHHOM OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1meHTp. [lomp3oBaThbest (akTamMu O TOM, YTO OMCCEKTPHCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
NEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners noHsATHEM KacaTeabHOU K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU O
MEPIEHAUKYIJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCaHHUSI.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, [TOHUMATh
UX PAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE TIOCTPOCHHS C MTOMOIIBIO LIUPKYJIS U
JINHENKU.

K koHny oOyueHus B 8 Kjacce 0OydYaroIMiiCsl MOMYYHUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX DIJIEMEHTHI,
MOJIb30BAThCS MX CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IE€PECEUEHUS] MEAHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIIEHUH 3ajau.

Bnagets noHATHeM cpelHEW JIMHUM TPEYTrOJbHUKA U Tpameuuu, NPUMEHSThH
X CBOMCTBAa IPU PEIICHHM TreoMeTpruyecKkux 3anad. llomb3oBarbecs Teopemoit
Qajieca 1 TEOPEMON O MPONIOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS
IPAKTUYECKUX 3a7a4.

[IpuMeHsATh npu3HaKK MOJ00US TPEYTOJIBHUKOB B PEIIEHUH F€OMETPUYECKHUX
3az1ay.

[lonb3oBaTbea Teopemoit Iludaropa mis pemieHuss TeOMETPUYECKHX U
npakThuyeckux 3agad. CTpoUTh MaTEMaTUYECKYI0 MOJEeNb B MPAKTUYECKHX
3a/1ayax, CaMOCTOSITENIBHO JAENIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JIJIUHBI.

Bragete DOHATHUSAMH CHHYyCA, KOCMHYyCa M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrosibHUKa. [101630BaThCsl STUMU MOHATHAMM JUISI PELLICHHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOMIAAN
MHOTOYTOJBHBIX  (GuUryp (MOJB3ySCh, Tl€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATh MOy4EHHBbIE YMEHHUS B IPAKTHYECKUX 3a/1a4ax.

Bragete NOHATUSAMU BIHMCAHHOTO M LIEHTPAJIbHOIO YIVIA, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriaxX MeXAy XOpAaMH (CEKYyIIMMU) U Y€ MEXIY
KacaTeJIbHOM M XOPAOM NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

Bnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSTh CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEILIEHUH 3a/1a4.

[IpuMeHATh MOJNy4YEHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIU JIJIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TNpUMEHEHUEM TMOoAOOWsS M TPUTOHOMETpPUHU (TOJB3YyACh, TJ€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kiacce oOydyaromuiicss MOMYYHT CIEAYIOLINE
MIPEAMETHBIE PE3YJIbTATHIL:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
IIOMOIIbIO PA3JIMYHbIE 3JEMEHTHI MPSAMOYIOJIbHOTO TPEYTrOJbHHUKA («pELICHHUE



MPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YIJIbI 17151 HETaOJIMYHbIX 3HAYEHU.

[Tonb30BaTbesa GopmyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM U1 HaXOXJACHUS COOTHOUIEHUH MEXIYy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMM.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOXKICHHSI Pa3IMIHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pPELIEHUE TPEYroJbHUKOB»), MPUMEHATh HX IpU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp moHsTMsAMM  mpeoOpa3oBaHMs  MOAOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (uryp. [loap30BaThCs CBOMCTBAMHU MOA0OMS POU3BOJIBHBIX
(Guryp, ymeTb BBIUHCIATH JJIMHBI W HAaXOAUTh YIUVIBI Yy MOJOOHBIX (UTYP.
[IpumeHsTh CBOWCTBAa MOAOOMS B NPAKTHUECKHUX 3aJadyax. YMETb MPUBOAMTH
IpUMEpPBI NOTOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb30BaThCA TEOPEMAMU O MPOU3BEIECHUH OTPE3KOB XOPH, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOM.

[lonb30BaTbCAd BEKTOpaMH, MOHMMAaTh UX TFEOMETPUYECKUN W (pu3nyeckuid
CMBICJI, NPUMEHATh UX B PELUICHUM TE€OMETPUYECKMX U (PU3MUECKHX 3a1ad.
[IpuMeHATh CKAIIPHOE NPOU3BEIECHUE BEKTOPOB JJII HAXOKAEHUS JJIMH U YTJIOB.

[lonb30BaTbcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, MHPUMEHSATH €ro B
pPELIEHNH T€OMETPUUECKUX U MPAKTUYECKUX 33]1a4.

Bragete NOHATHSAMU NPaBUJIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTH WM PaJMaHHON MEphI yria, YMETh BBIUUCIATH IUIOLIAIb
Kpyra u ero yactei. [[puMeHsTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a49ax.

Haxonuth ocu (MM LEHTPBI) CUMMETPUU (UTYP, NPUMEHATH IBUKEHUS
IJIOCKOCTH B IPOCTEUIIMNX CITydasiX.

[IpuMeHATh MONy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIN JUIS 3a/1a4 PEaJIbHOW JKU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUUECKUX (YHKIUN (MOJIB3YACH, TIIE
HEO00XO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4yectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM undposbIie
Ne n/m P Konrpoasusie | IIpakrudeckue (witcpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsbl
[Tpocreiimue reomeTpuyeckue GUrypsl 1
1 I/I)I() cBoiicTBa. M3me erime FGOMeq; Hz;lzcxnx 14 Bubmmorexa LIOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYNH
bubmuoreka [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yIJI0B 14 1 bubnuoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyrT. ['eomeTpuueckue 14 1 bubnuoreka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 IT i 4 1
OBTOpCHHE, 0000UICHHE 3HaHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

8 KJIACC

KosnuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnmoreka [JOK
1 4 12 1
CTPIPEXYTOTIHHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPOIIOPIIMOHAIBHBIX OTPE3KaX, IIOJ00HEIE 15 1 bubnnorexa LIOK
POTIOP P ’ https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJi[I)HI/IKOB 51 f/IHOFO OJITHEIX ¢ur 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomanu nomoOHBIX GUTYD
4 Teopema [Iudaropa u Hauana 10 1 bu6muoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpY>KHOCTH. BrincaHHble u
5 OINMCAHHBIE YETHIPEX YT OIbHUKH. 13 1 bu6muoreka [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bu6nunorexa [JOK
6 II 6006 i 4 1
OBTOPCHILE, ODODIICHIE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P KourpoJububie | IIpakTuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnmoreka [JOK
CHUHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue momodus. Merpuaeckue 10 1 bu6nuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
3 B 12 1
PITOPRL https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
4 9 1
JlexapToBbI KOOPAUHATHI Ha MIOCKOCTH httns://m.edsoo.ru/7fA1a12¢
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5 01? YKHOCTH | TIIIO y; b Kpyra g 8 bubmmorexa LHOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Briancnenune mioniaaeit
bu6nuorexa [IOK
6 6
JBIKEHIS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH 7 9 bu6nunoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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