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HOACHUTEJIBHAA 3AIIUCKA

['eomeTpuss Kak OJMH M3 OCHOBHBIX pa3JelIOB IIKOJbHOM MAaTEMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M B3aUMHOE pACIOJOXKEHUE, ONUPAETCS Ha  JIOTUYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. [[EeHHOCTh M3ydeHHUs T€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOLIUNCS YYUTCS MPOBOJIUTD
JIOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
WCTUHHBIC YTBEPXKJECHHUSI W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TMPOBOIAUTH
paccyKIeHusi «OT MPOTUBHOIO», OTJIMYaThb CBOWCTBA OT  IPHU3HAKOB,
(dopMynHpoBaTh 0OpaTHBIE YTBEPKIACHUSI.

Bropoil 1nenpt0 M3y4eHUsT TE€OMETpPUU SABISIETCS MCIOJb30BAaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOM Ku3HU. OOydamomuiics AODKEH HayYUThCS
OTIPEJICIUTh TE€OMETPUYECKYI0 (UTYpy, OMHUCATH CIOBAMH JIAHHBIA 4YEepPTEXK WU
PUCYHOK, HANTH TUIOMIAb 3€MEJIBHOT'O y4acTKa, pacCUYUTaTh HEOOXOAUMYIO UTUHY
ONTOBOJIOKOHHOTO Kabens wiu Tpedyemble pa3sMepbl rapaxka ajsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENIbHAS JUHUSA B U3YYEHUU T€OMETPHUMU.
[Ipu pemieHuu 3amay MPAKTUYECKOTO XapakTepa OOYYarOlUMHCS YUUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJENM  peaJbHbIX JKM3HEHHBIX CHUTYalllil, TPOBOIUTH
BBIYHCIICHUS U OLIEHUBATh aJJ€KBATHOCTD MOJIYYEHHOI'O pe3yJibTaTa.

Kpaiine BakHO MNOMYEPKUBATH CBSA3M TE€OMETPUU C JAPYTMMH Y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATh UCIIOIB30BATh OMPEEICHUSI TEOMETPUUECKUX PUTYp
U TIOHATHH, NEMOHCTPUPOBATh MPUMEHEHUE TOJYYCHHBIX YMEHUH B (U3HKE U
TEXHUKE. JTU CBS3M HauOoisiee SIPKO BUIHBI B TeMax «BexTopbi»,
«TpuroHomerprudeckue CcooTHoOmIeHUsA», «Meron xkoopauHat» u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUIUE OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomeTpuueckue Qurypsl u uX CBoOicTBa», «lM3mepeHue
F€OMETPUYECKUX BEIUYUHY», «JleKapTOBbI KOOPAMHATHI HA IUIOCKOCTH,
«BexTopsi», «JIBuxkeHus wiockoctny, «[IpeodpazoBanus mogo0us.

Ha usyuenue yueOHoro kypca «I eomerpusi» orBoautcs: 204 gaca: B 7 kmacce
— 68 vacoB (2 yaca B Henen), B 8 kinacce — 68 yacoB (2 yaca B Hemelnwo), B 9
KJj1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA
7 KITIACC

HavanpHble nonaTus reomerpun. Touka, mpsiMas, OTpe30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMeEXHbIe YIribl. buccekrpuca yrima. Jlomanas,
MHOTI'OYT'OJIbHUK. [lapayinenpHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX.

Cummerpuunbie Qurypsl. (OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUS C TMOMOUIBIO IUPKYJIS WU JIMHEWKU. TpeyrojabHUK.
BricoTa, MeninaHa, OucceKTpuca, UX CBOWCTBA.

PaBHOOeApeHHBIE M pPaBHOCTOPOHHMM  TpeyrojpbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ MNpU3HAKU PABHOOEAPEHHOIrO TpeyrojibHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKY MapaJUIENbHBIX NPAMbIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BHemHue yriabl TpeyroiabHUKa.

[IpsMoyronbHbId  TpeyroabHUK. CBONCTBO MEIHWAHBl MPSAMOYTOJIBHOIO
TPEYroJibHUKa,  IPOBEAEHHOM K  rumoreHyse.  lIpusHaku paBeHCTBA
HPSMOYTOJIBHBIX TPEYroJIbHUKOB. [IpsMOyrosbHbIi TpeyronbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O OoJbIIeM yriie M OOJIbIIed CTOPOHE TPEyroJIbHUKA.
IlepnieHAUKyYJIAp U HAKIOHHAS.

['eomeTpuueckoe mecto Touek. buccekTpuca yriia W CEpeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUYEK.

OKpy)XHOCTh W Kpyr, XOopJla M JHaMeTp, HUX CBoHcTBa. B3aumHoe
PACIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHas B YroJ. BnucaHHas W omnMcaHHAs OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku u cBorcTBa. YacTHble
ClIly4au MapajuieorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKasi Tpamenus, €€ CBOWCTBA H MPHU3HAKH.
[IpssmoyronpHas Tpanemnusi.

Meton ynBoenuss meauansl. LlenTpanpHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYTOJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[logoOue TtpeyroabHUKOB, Ko3hduuueHt noxodus. Ilpusznaku nomoOus
TpEyroiabHUKOB. [IpuMenenune noaoOust Mpu pelIeHnH MPaKTUYECKUX 3a7ay.



CaoiicTBa miomanel reomerpuueckux @uryp. DopMysisl s IUIOIIAAH
TpEyrojbHUKa, Mapajuienorpamma, pomOa u Tpanenuu. OTHOIICHHE IJIOIIaIeH
NMOoJ00HBIX GUryp.

Brruuciienue romanen TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TAHI€HC OCTpPOTO yIJjia MPSAMOYTrOJIbHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHoMerpuueckue ¢GyHKIIUU
yrioB B 30, 45 u 60°.

Brincanneie U LEHTpaldbHBIE YIJIBL, YIrOJ MEXKAY KacaTelIbHOM W XOPAOM.
Yrael  Mexay — XoplaMH M CEKyIIMMHM. BrnucaHHble W ONHMCaHHBIE
YEeThIPEXYTOAbHUKH. B3aMMHOE pacnosio’)keHue ABYX OKpykHocTed. Kacanue
OKpykHOCTeH. OO1IHe KacaTelbHbIC K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanreic ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKECTBO. DOPMYIIbI TPUBEACHHUS.

Pemiennie TpeyronbHuKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienrie mnpakTUYECKUX 3aJad C MCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nonob6us. [logoOrue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MNpPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, mnuHa  (MOJynb)  BEKTOpA,  COHAIPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HAIPABJIECHHbIE  BEKTOPbL, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamu. Pa3noikeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunuHatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXO0XKACHUS JIJIUH U YTJIOB.

JIlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U OpSIMbIX. METOJI KOOPAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOTOYroJIbHUKM. JInmuHa oOKpyxkHOCcTH. I'pamycHas wu
paauaHHas Mepa yrja, BBIUMCICHHE MJIMH Iy OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBU)KEHHSI TUIOCKOCTH U BHYTPEHHHUE CUMMETPUU (QuUryp (dJeMeHTapHbIe
npeactaBnenus). [lapannensusiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUA NPOrpaMMbl  y4eOHOTO Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) maTpuoTHYECKOe BOCTINTAHUE:

NPOSIBJIEHUEM MHTEpPECA K MPOLLIOMY M  HACTOSIIEMY POCCHUHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHUEM K  JIOCTHXKEHUSM  POCCHUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOIb30BAHUIO ITHX
JTOCTHXKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIHMOHHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B I€SITEIBHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEW KU3HM JJIA YCHENTHOW MpodecCHOHaTbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIMTAHHE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUH, PACCYX IACHUH, YMEHHIO BHIIETbH
MaTeMaTUYeCKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpUEHTAIIME B JIESITEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MpPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, IPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEeMaTHYeCKOW HAayKH Kak cQepbl UYeT0BEUYECKOU
NEeATEeNIbHOCTH, ATANoOB €€ pa3BUTUA U 3HAYUMOCTHU JUIsl PA3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTHYECKON KyJIbTypOoill KaK CpelCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHUIIMMU HABBIKAMH HCCIIEA0BATEIbCKON
NEeATEeNIbHOCTH;



6) ¢usnmueckoe BocnuTanue, (GopMHpOBaHHE KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO TPUMEHSTh MaTEMAaTHUUYECKHUE 3HAHUS B HHTEpPECcax CBOETO
3I0pOBbs,  BEJEHHUA  3J0pOBOro  o0Opasa IKM3HM  (310pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBIM pPEXKUM 3aHATUM UM OTHObIXa, perysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPehIEKCUHU, MPU3ZHAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOTr0 K€ MpaBa IPyroro 4eioBeKa;

7) AKOIOTHYeCKOe BOCTIUTAHME:

OpUEHTAIMEN Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHUU ISl pelIeHus 3a7a4y
B 00JIaCTH COXPAHHOCTHU OKpYXKAlolIeld Cpejbl, IJIAaHUPOBAHUSA IOCTYNKOB U
OIICHKM MX BO3MOXHBIX TOCIEACTBUI JJIsI OKpYXKaroleh cpejbl, OCO3ZHaAHUEM
100aJIBFHOTO XapaKTepa SKOJOTMUYECKUX MPOOJIeM U IyTeH X pelieHus;

8) amanTamusi K M3MEHSIIOIIUMCS YCJIOBHSIM COIHAJILHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBHSIM B YCJIOBHUSIX HEOMNPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEeSITEIbHOCTh, B TOM YHCIIC
YMEHUE YYUThCA Yy JPYTUX JIOJIel, MpUoOpeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA IPYTUX;

HEOOXOUMOCThI0O B (OPMHPOBAHMM HOBBIX 3HAaHWUW, B TOM 4YHUCIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACQUIUTHI COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHUs] U ACHCTBUS, (POPMYJIHpPOBATH U OILEHWBATH PUCKU U
NOCIIEZICTBUS, OPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruuyeckue aeicTBusa:

e BBIIBIITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMaTHYECKUX
00OBEKTOB, TOHATHH, OTHOIICHUH MEXTY THOHATHAMH, (OPMYIHPOBATH
ONpEJICJICHAS]  NOHATUW, YCTaHABIMBATH  CYIICCTBCHHBIM  MPU3HAK
KJIacCH(UKAIIMU, OCHOBAHUSA JIi OOOOIICHUS W CpPaBHEHUS, KPUTCPHUHU
MPOBOJIMMOTO aHAJIN3a;

e BOCHpPHHUMATH, (HOPMYIUPOBaTH W  IPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, JAHHBIX, HAOMIOACHUSAX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU AJI BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;
JIeNaTh BBIBOJBI C HCIONB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECIOXKHbBIE J0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBaTh APryMEHTAlUIO, MPHUBOJUTH
IpUMEPbI U KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BbIOMpATh CMOCOO pelIeHusl Y4eOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIICHUs, BBHIOMpATh Haumboyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTejbCKHe JeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENICKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOUIME MPOTUBOpEUne, MpodIemy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBAaTh MCKOMOE U JaHHoe, (HOpPMHUPOBATH
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMI0, MHEHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IIJIJaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIHUPOBATH 0OOOIIEHUSI M BBIBOABI MO PE3YJIbTATAM
NPOBENEHHOTO HAOJIO/IEHNs, HUCCIIEeIOBaHUsA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BbIIBUIAThH
IPEATIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pa6ora ¢ undopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALMM, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a]1a4H;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
MHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM IIpE/ICTABICHUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS WHPOPMAMM U WIUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, auarpaMmamMu, HWHOW TrpaduKod U UX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HH(POpMANUKA IO KPUTEPHUSM, MPEIIOKCHHBIM
y4uTeIeM I CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOIIeHUS, ICHO, TOYHO, TPAMOTHO BbIPAXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

e B X0Ji¢ 00CYX/I€HHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSMH JIPYTUX
YYAaCTHUKOB JHAJIOTa, OOHApyKUBaTh pa3jiMuyve€ U CXOJICTBO MO3ULIUN, B
KOpPpPEKTHOU (hopme hopMynHpoBaTh Pa3HOIIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATH  pE3yJAbTaThl  pEUIeHUs  3a/aud, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh (pOpMaT BHICTYIUICHUS
¢ Y4€TOM 3aj]au NMPEe3eHTalUU U OCOOCHHOCTEN ayJUuTOpUN;

e TIOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHIHON U UHANBUAYATbHON
paboThl MpU PEeIICHUH YYEOHBIX MaTeMaTHUYECKUX 3a/1a4;

e TMPUHUMATh LEJIb COBMECTHOM NESITENbHOCTH, TUIAHUPOBATH OPTaHU3ALIMIO
COBMECTHOW palOThl, pacnpenensTb BHIbI padoOT, TOTOBApUBATHCA,
o0CyXJ1aTh MPOIECC U pe3ynbTaT pabOThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIO/IEH;

e y4YacTBOBAaTh B TpynmnoBbIX (opmax paboTel (0OCYXIeHUs, OOMEeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOpPAMHHUPOBATH CBOM JEHUCTBUSL C JPYTMMH WIEHaMHU KOMAaHJbl,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIe 1eiCTBUSA

Camoopranusanus:

e CAMOCTOSITEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM HMMEIOIIMXCA PECypCcoOB H
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJLJIEKT:

e BIJIAJIETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U Pe3ysbTaTa
pEeLICHUsI MaTEMAaTUYECKOU 3a/1a4H;

e INPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPY PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYJIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIOBUSAM, OOBSICHSATh MPUYMHBI JOCTIKCHHS WIIM HEIOCTIDKCHHS IIEIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOydenuss B 7/ kJjacce OOyYarolIUICS TMONYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpPUYECKUE (UTYpPBI, ONPENENsiTb UX
B3aMMHOE€ pacCIOJIOKEHHE, H300pakaTb TeOMETpUYECKHE (PUrypbl, BBIMOIHATH
YEpPTEXKU MO YCIOBHUIO 3aJaud. V3MepsTh JMHEWHBIE U YIJIOBBIE BEJIMYHUHBI.
PemiaTe 3a1aun Ha BBIYKMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyr0 OLIEHKY JIMHEHHBIX W YIJOBBIX BEJIMYUH TPEIMETOB B
peasbHOM JKM3HM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuath pasMmepbl ATUX
00BEKTOB TIO TIOPSAJIKY BETUYUHEI.

CTpouTh 4epTEXKU K TEOMETPUUYECKUM 3a7]a4aM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA TPEYTrOJbHUKOB, MCIOIb30BAThH
MPU3HAKU U CBOWCTBA PaBHOOECAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 3a]1ay.

[IpoBOIUTH JIOTUYECKUE PACCYXKIACHUSI C UCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHM PABEHCTBA NPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MeEIMaHbl, TMPOBEAEHHOW K THUIIOTEHY3€  MOPSIMOYIOJBHHOTO
TPEyroJibHUKa, B PEIICHUN T€OMETPUYECKHUX 3a]1a4.

Onpenensite NapaJIeIbHOCTD MPSMBIX C IOMOIIBIO YTJIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOW MPSIMOM.

PemaTh 3a1aun Ha KileTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHUS W HAXOAUTHh YHUCIIOBbIE M OyKBEHHBIE 3HAUCHUS
yIJIOB B TIEOMETPUYECKUX 3aJayaX C UCIOJb30BAHHUEM CYMMBI  YTIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEpPECEYEHNN JABYX IMapajUleNIbHBIX MPSAMBIX CeKylled. Pemare mmpakThudeckue
3a/1a4M Ha HAXOXIEHUE YIJIOB.

Brnanerp MNOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIATh
OMCCEKTPHCY yIJla U CepeUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUIECKUE
MECTa TOYEK.

@opMyIUpOBaTh OINPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI KX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pELICHUH 3a7a4.

Bianetp moHsATHEM ONMCAaHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaTbes ¢akTamMu O TOM, YTO OWCCEKTPHCHI YIJIOB
TPEYTrOJIbHUKA TNEPECEKAIOTCd B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS B OJJHOW TOYKE.

BiianeTe noHsiTHEM KacaTelbHOM K OKPY’KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTEeIbHOU U painyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.



[Tonp30BaThCs MPOCTEUIIUMHU TEOMETPUUECKUMHU HEPABEHCTBAMHU, TOHUMATh
UX IIPAKTUYECKUNA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHUS C MOMOIILIO LIUPKYJIIS U
JINHEWKMU.

K koHmy oOydenus B 8 kJjacce oOydYarolUiiCs TMOJYYUT CJICAYIOIIHE
MpeAMETHBIE PE3YIbTaTHhI:

Pacno3naBaTh OCHOBHBIE BHABl UYETHIPEXYTOJHHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU NP PEIICHUU T€OMETPUUYECKUX 3a1aU.

[IpuMeHsTh CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEYroyibHUKa (LIeHTpa
Macc) B pEILICHUH 3a/1ay.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJdbHUKA W Tpareluu, NPUMEHSITh
UX CBOMCTBAa MpU pEHIeHWU TreoMeTpuueckux 3aaad. [lomp3oBaThes TeopeMoi
daneca ¥ TEOPEMOIl O TPOMOPIIUMOHATBHBIX OTPE3KaX, MPUMEHSITh UX JJISI PEIICHUS
MPaKTUYECKUX 3aj1ay.

[TpuMeHsTh pU3HAKK TTOA00USI TPEYTOIBHUKOB B PEIICHUH F€OMETPUUECKHUX
3a/ay.

[Tons3oBatbest Teopemoit Iludaropa mist permieHus TEOMETPUUYECKUX M
npaktuueckux 3agad. CTpoUTh MaTEeMaTUYECKYH) MOJCNIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIBHO JIEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp DNOHATHMSAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMU [JISl PEIICHUS
NPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU CTIOCOOAMH) TUIOLIAAb TPEYroJbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ Quryp (mosib3ysich, TJ€ HEOO0XOAUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MOIYyYEHHbIE YMEHHUS B TPAKTUYECKUX 3a/1a4aXx.

Brnanerp MNOHATHUSIMH BIMCAaHHOTO W LEHTPAJIbHOIO YIJa, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, yIriax MEXAYy XOpAaMu (CEKYIIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F€OMETPUUECKHX 3a/1a4.

Brnanerp moHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHATH CBOWMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a]1a4.

[IpuMeHATh NMOJNYyYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJENN JJIs 3a7a4 PeaybHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYUCICHUS
C TPUMEHEHHUEM TMOAO00MS W TPUTOHOMETPHUH (TMOJB3YACh, TJe HEO0OXOIUMO,
KaJbKYJIATOPOM).

K xonmy oOyuenus B 9 Kjacce OOyYaromIuiicss MONYYUT CIEIYIONTUE
MpEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPHIX VYIJOB, HAXOAWTh C WX
MIOMOIIBIO PA3JIUYHBIEC AJEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJbHUKA («pEellIeHHE



MPSMOYTOJIHBIX TPEYTOJIBHUKOBY). HaXoMuTh (¢ MOMOIIBIO KaTbKYIISTOPA) JITHHBI
W Y61 JUTSI HETAOJMUYHBIX 3HAYCHU.

[Tonp3oBaThCs popMysaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUICCKUM
TOXKIIECTBOM JIII HAaXOXKJICHUS COOTHONICHHA MEXITY TPUTOHOMETPHICCKUMU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJbHUKOBY»), TNPUMEHATh HUX TpHU
pEIICHUH TeOMETPUUYSCKUX 3a]1a4.

Brnagets moHsATHSAMU  npeoOpa3oBaHHMS — MOJOOHSA,  COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOAO0US TPOU3BOIBHBIX
Guryp, ymeThb BBIYHCIIATH JJIMHBI W HAXOAWTh YIJbl Y TMOAOOHBIX QUTYP.
[IpuMeHATH CBOWMCTBA TOMOOMS B MPAKTHYECKUX 3ajadax. YMETb INPHUBOIUTH
IPUMEPHI TIOJIOOHBIX GUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaTHCS TEOPEMaMu O MIPOU3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTBCSA BEKTOpAMH, IMOHUMATh MX T'COMETPUUYCCKUA M (PU3HUYSCKHIM
CMBICII, TPUMEHATh HMX B PEHICHUU TI'COMETPUYCCKUX W (PU3NYSCKUX 3aJ]1ad.
[TpuMeHSATH CKaIsApHOE MPOM3BEICHUE BEKTOPOB JIUIST HAXOXKICHUS JUTHH U YTJIOB.

[Tonp30oBaThCS METOJOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH TeOMETPUYSCKHUX U MTPAKTUYSCKHUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJBHUKA, JUITMHBI OKPYXHOCTH,
JUIMHBI JTyTH OKPYXKHOCTH W paJdaHHOW MEphI YIJIa, YMETh BBIYHMCIATH ILIONIAIb
Kpyra u ero yacreid. [I[ppuMeHSATh OJyYeHHBIC YMEHHS B IPAKTHYECCKUX 3a1a9ax.

Haxomute ocu (WM TEHTPBI) CHMMETPHHM (UTyp, NPHMEHSTH JIBH)KCHHS
IUIOCKOCTH B MPOCTEHINNX CITydasX.

[TpyMeHATh TOJIYYCHHBIC 3HAHMS Ha MPAKTHKE — CTPOUTh MaTeMaTHYCCKUE
MOJICIIH IS 3a]1a4 PeaIbHOM JKU3HHM U MTPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C NIPUMCHCHHEM II0JI00MS W TPUTOHOMETPUYECCKHUX (YHKIMH (ITOJNB3YSICh, TJIC
HEO0OXO0UMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosnu4yectBo 4yacos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3je/ioB U TeM (uu¢poswIe)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
IIpocTteiimme reomeTpuyeckrue GUrypsl 1
1 I/I)I() CBZI;:I;P; Ir/Iznlv[e TeI:II/Ie reOMjT) I/If;cxnx 14 bubmorexa HOK
) P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmoreka [IOK
2 Tpeyroabmiit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NpSIMBbIE, CyMMa yIJIOB 14 1 bubnuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Tosropenne, obobwenne i 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KoanuecTBo yacon DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTBHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLIMOHAIBHBIX OTPE3KaX, ITOJ00HbIE 15 1 bubmorexa [TOK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe OJ'I)II)HI/IKOB u JI\I/IHOFO OJ'IHIjHJIfIX ¢bur 14 1 bubmorexa HOK
peyr a ¥P- https://m.edsoo.ru/7f417e18
[Tmomamau mogoOHBIX puryp
4 Teopema IIudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriabl B OKpY)KHOCTH. BriicanHbie u
OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. bubnuoreka [JOK
5 13 1
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEHN
. bubmuoreka [JOK
6 lostopenne, 0bo0mere snarnmuii 4 ! 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

KoauuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. Penienne TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue noo0us. Merpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuiabHBIE MHOTOYTOJIBHUKH. [[THa
5 OKPYXXHOCTH U TUIOIIAAb Kpyra 8 bubmorexa HOK
Py Hl Il“ pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomazei
bu6mmoreka [JOK
6 6
JlBIKCHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 7 5 bubnunoreka [JOK
3HaHUU 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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