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'eomeTpuss Kak OAWMH W3 OCHOBHBIX pAa3JeNIOB IIKOJbHOW MAaTEMaTHKH,
UMEIOIUNA CBOEH 1EeNbI0 00ECIEeUnTh M3YYEHUE CBOMCTB M pa3sMepoB (puryp, ux
OTHOLIEHWH M  B3aMMHOE PpACIOJIOKEHHE, ONUPAETCSd Ha  JIOTHYECKYIO,
JIOKa3aTeNbHYI0 JIMHHUIO. L[EHHOCTh HM3ydeHUs I€OMETpUH Ha YPOBHE OCHOBHOTIO
oOmero 00pa3oBaHUsl 3aKIIOYAETCS B TOM, YTO OOYYaIOLIUNCA YYUTCS MPOBOAMUTD
JIOKa3aTeNbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKJCHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIUTH
paccy:KIeHusT «OT MPOTUBHOrO», OTJIMYAThb CBOWCTBA OT  IPHU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil 1nenpt0 u3ydeHUss T€OMETPUM SIBISIETCS HCHOJb30BAaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpPEUAIOIIUXCA B peanbHOW Ku3HU. OOydaromuiicss JOMKEH HayYuThCs
OTNpEJINIUTh F€OMETPUUYECKYIO (UTYpYy, OMUCATh CIOBAMM JAHHBIM YEPTEK WIH
PUCYHOK, HAMTH TJIOLIAAb 3€MEJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabeys wiu Tpebdyemble pa3Mepbl rapaxka Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTEIbHAS JIMHUS B U3YUYCHUU T€OMETPUH.
[Ipu pemieHun 3amay MPAKTUYECKOTO XapakTepa OOYyYalOUIUMHCS YYUTCS CTPOUTH
MaTeMaTHUYEeCKUe MOJCIHM peajdbHbIX JKU3HEHHBIX CUTYallud, MPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJbTaTa.

KpaiiHe Ba)kHO MOJYEPKUBATH CBS3M T€OMETPUU C JAPYTHUMH Yy4eOHBIMH
npeIMeTaMHi, MOTUBUPOBATh MCIIOIB30BATh OMPENEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHH, EMOHCTPUPOBATh NPUMEHEHUE MOJYyYEHHBIX YMEHUW B (PU3UKE U
TEXHUKE. OTH CBs3M HauOosiee SpPKO BUAHBI B Temax «BekTopbi»,
«TpuroHomerpruueckue CoOOTHOIEHUsA», «Meron koopauHat» U «Teopema
[Tudaropay.

VYyeOnbiii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/Ieibl
comepkanmsi: «['eomerpuyeckue GUTyppl W WX CBOWMcCTBay, «l3Mmepenue
F€OMETPUUECKUX BEIUYHMH», «JleKapTOBbl KOOpPAMHATHI HAa IIJIOCKOCTH,
«BexTopsi», «/IBrmkenus miaockocTiy, «[IpeodpazoBanus mogoous».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1lacce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHHUE OBYUYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsimMas, OTpe30K, Jyd. Yrou. Buasl
yrioB. BeprukambHple U CMEXHbIe yIubl. buccexkrpuca yria. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHUHU.
IIpuMepbl CUMMETPHH B OKPYXKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHUSI C TMOMOILBK LHUPKYJId U JUHEHKH. TpPEyroyibHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHbIE W PaBHOCTOPOHHUW  TpeyrojbHuUkH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TMNpU3HAKA PaBHOOEAPEHHOTO TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U MPU3HAKH NapajuIebHbIX NpsAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BHemHue yribl TpEyroibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYrojbHHKAa,  IIPOBEICHHOM K  rumnoreHyse. llpu3Haku  paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTroNnbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMETpUM: HEPABEHCTBO TPEYrOJBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OOJbIIeH CTOPOHE TPEYroJIbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto TOYeK. buccekTtpuca yrinma © - CepeUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh W KpYr, XOpJa U JuUaMmMeTp, HX CBoicTBa. B3aumHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cexymiass K OKpYKHOCTH.
OkpyXHOCTb, BIHCaHHasg B YroJ. BrnucaHHas © onucaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YetsipexyronpHuku. [lapamnienorpamm, ero npu3Haku U cBoiicTBa. YacTHbie
ClIly4au TapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €¢ CBOHCTBA U MPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTpansHas cummerpus. Teopema daneca u
TeopeMa O MPOMOPIUOHATBHBIX OTPE3Kax.

CpenHue TuHUU TPEeyroibHUKa U Tpaneuuu. LleHTp macc TpeyrojabHuUKa.

[logoOue TpeyronbHukoB, kKoddduuuent mnogodus. Ilpusnaku nomodus
TpeyroiabHukoB. [IpuMeHeHue Mmoao0usi MpU pelIeHUH NPaKTUYECKUX 3aj/1ad.



CaoiicTBa miomanet reomerpuyeckux @uryp. DopMysibl s IUIOIMIAAH
TpEyrojbHUKa, Mapajuiesiorpamma, pom6a u Tpanenuu. OTHOIICHHE IUIOMIAIeH
NoJ00HBIX GUryp.

Brpruuciienue mionianen TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHIT€HC OCTpPOTO yrijia MPSIMOYTrOJIbHOTO TPEYrOoJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXIECTBO. TpuUroHOMETpUYecKre QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpAJIBHBIE YIUIBI, YIOJ MEXJY KacaTelIbHOM U XOpJIOM.
Yrael  Mexay — XopJamMh M CeKyIIMMHM. BriMcaHHele Y ONKCAHHBIE
YETBIPEXYTrOJAbHUKH. B3anMHOE pacnonoxeHne JByX OKpyxkHocTed. KacaHue
oKpykHOCTeH. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrmoB or O gmo 180°. OcHoBHOe
TPUTOHOMETpPUYECKOE TOXKIECTBO. DopMysbl mpuBeEHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYECKHMX 3aJad C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[IpeoGpazoBanue nogobus. [lomo6ue cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTEIbHOM.

Bektop, mimHa  (MOAyJdb) — BEKTOpa,  COHAMNpPABICHHBIE  BEKTOPHI,
OPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BekTopaMu. Pa3ziokeHue BEKTOopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. Y PaBHEHHS MPAMON U OKPYKHOCTH
B KOOpJMHATAX, MIEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeToJ KOOpAHHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJbHUKH. [[nmmHa oOkpyxHOCTH. I'pamycHas w
paauaHHas Mepa yIja, BBIUMCIEHUE JJIMH AYr OKpyxkHocted. I[lnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (GUryp (3JIeMEHTapHBIC
MpEACTaBICHUS ). [TapannenbHbIi IIEPEHOC. [ToBoporT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl ydyeOHOTO Kypca
«I"'eomeTpus» XapaKkTepU3yroTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

NPOSIBIEHUEM HMHTEpPECA K TMPONUIOMY M  HACTOSUIEMY POCCHUHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCUICKOM MaTeMaTHMYeCKOW IIKOJIbI, K MCIOIb30BAHUIO ATHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpakIaHCKOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEHN TpaXkJIaHUHA U PEaTU3alUU €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBaxX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEH XWU3HU JUIS YCIEIIHOW MpodecCHOHAIBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHAMBUIYaTbHON TPACKTOPUM 00PA30BaHUS U KU3ZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, pPACCYXKICHUW, YMEHHUIO BHJIEThH
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHNS:

OpUEHTAIlME B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS U€IOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HayKh Kak cQepbl YenoBedeCKOu
NEATENIbHOCTH, ATAllOB €€ pPa3BUTUS M 3HAYMMOCTU Uil Pa3BUTUSA LIUBUIIU3ALINHY,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MAaTeMAaTHYE€CKON KYyIbTYpOUl KaK CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEIO0BATEIbCKON
e TeIbHOCTH;



6) ¢usnmueckoe BocnmuTaHWe, (PopMHUpPOBAHHE KYJIbLTYPbI 310POBbsI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPEcax CBOETO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ MpaBa JPYyroro 4eaoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEHTAIMEN Ha NMPUMEHEHUE MaTeMAaTUYECKUX 3HAHUU JIJIs pEIIeHUs 3a7ad
B 00JIACTM COXPaHHOCTH OKpY)KAIOlIeW Cpenbl, IJIaHUPOBAHUS TOCTYIIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUM JJIsI OKPYXKAKOIIEH Cpeabl, OCO3ZHAHUEM
100aJIBLHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTel UX PEeIICHus;

8) amanTanmusi K M3MEHSIIOIUMCS YCJIOBHUSIM COIHAJILHOW W MPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOIPEIACICHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JACSATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOJeH, MPUOOpeTaTh B COBMECTHOM JESATEILHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOJMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIE
dbopMynHpoBaTh UJIEU, TIOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SABJICHUIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JCQUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOC Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEDP, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHUS W NEeUCTBUs, (OpPMYIUpPOBATH M OICHUBATH PHUCKU U
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUS

ba3oBble Jornueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE NMPU3HAKA MaTEeMAaTHUECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHWA MEXKIY TMOHATUSIMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccu(UKaIMi, OCHOBaHUS NJisi OOOOIIEHWS W CPAaBHECHHS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHPUHUMATh, (QOPMYIHPOBATH MW  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHBIC,



BBISBJISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTuBOpeurss B (aKkTaxX, [aHHBIX, HAONIOACHHUSIX U YTBEPKICHHUSAX,
npeajiaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsIMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEeMaTUYeCKUX (PaKTOB, BBICTpaUBaTh aAPryMEHTALMI0, TPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOUPATh HamOoJee TMOAXOJAUUMH C y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieaoBaTebCKHeE J€HCTBUSA .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BONPOCHI, (PUKCUPYIOIIME MPOTUBOpEUYHUE, MpodiemMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOEe, (HOPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATH CBOIO MO3UIMI0, MHCHHE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTamM
IPOBEICHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBUTaTh
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ unopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpMAIUHU, IJaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3WPOBAaTh, CHUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS WHPOPMAMA € WILIFOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, IUarpaMMmamMu, WHOW Tpadukod ©u UX
KOMOMHAILUSIMUY,

OIICHMBATh HAJACIKHOCTh WH(OOpPMAIMK TIO KPUTEPUSM, NPEITOKECHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE YUYeOHbIe 1eiiCTBHS:

BOCIIPUHUMATHh U ()OPMYIHPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEeJISIMU OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX UM NIUCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a71a4i, KOMMEHTUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B XOJIe 0OCYXKJIeHHsI 3a]laBaTh BOMIPOCHI MO CYIIECTBY OOCYXIa€MOU TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBAaTh UJI€H, HAIICJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATh CBOU CYXKICHUS C CYXKICHUAMU JPYyTUX
YYaCTHUKOB JHaJIora, OOHApYKUBATh PA3IUYUE U CXOJICTBO TMO3UIUU, B
KOpPpEeKTHOH (hopMe (popMyIupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS,
IIPEICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOUPATh (hOpMaT BBICTYILJICHUS
C yu€TOM 3aja4 MPe3eHTAIUU U OCOOEHHOCTEN ayIUTOPHUH;

ITIOHUMATh Y KUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOU U WHIMBUIYAJIbHON
paboOTHI MPHU PEIICHUN YIEOHBIX MATEMATHUYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOW JAEATEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pachnpenensiTh BUIBI paldoT, JOroBapHUBAThCA,
00CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyXIeHHs, O0OMEeH
MHEHMSIMU, MO3TOBBIC IITYPMBbI U JIPYTUE), BHITIOJHITH CBOIO YacTh PaOOTHI
U KOODIMHUPOBATh CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHUBAaTh KAaueCTBO CBOETO BKJAaJa B OOIIMK TPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHMOICHCTBHUS.

PeryasiTuBHbIe YHMBepcaibHbIe YieOHbIe JelCTBUSA

Camoopranmusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH, aJTOPUTM pELICHUs 3aJaud (WIH €ro
4acTh), BBIOMPATH CHOCOO pEelIeHUS C YYETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHpOBaTh M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOUMOHAJIbHbIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTrara
pelieHrns MaTeMaTUYeCKON 3aa4H;

IpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPU PELICHUU 33a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa JEATEIbHOCTH MOCTABICHHOW LIENH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTIOCTHXKEHUS WM HEJOCTUKEHUS LIEIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETCHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDI



K koHmy oOydenuss B 7 kjacce OOYyYaloOIIMICS TMOJIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath uW3ydeHHBIE TeOMETpUUEeCKUE (UTYpPBI, OMNPENETsTh UX
B3aMMHOE pPAacIoJIOKEHHE, H300paxaTh TeOMETpUYecKHe (Urypbl, BBINOJIHATH
YEpTEXKU 10 YCJIOBUIO 3adaud. M3MepsATh JMHEHHBICE W YIJIOBBIE BEJIWYWHBI.
PemaTe 3a7aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JHMHEHMHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peasbHOM JKM3HU, pPa3MEpOB MPHUPOJHBIX OOBEKTOB. PasznuuaTh pa3Mepbl ITHX
00BEKTOB IO MOPSJIKY BETUUUHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd TNpHU3HAKAMU PABEHCTBA TPEYTrOJBLHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 3a/1a4.

[TpoBOUTE JTOTHMYECKHE PACCYKICHHUSI C MCIOJIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, TMPOBEACHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenenste napaieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapaijaeabHOCTh NPSIMBIX C MOMOILIBI PAaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

PemaTe 3aaun Ha KieT4aTon Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJUTh YHMCIOBbIE M OYKBEHHBbIE 3HAUYCHMS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBbI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IMPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPsIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXO0XJACHUE YTJIOB.

Brnanerp MNOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIATh
OMCCEeKTPHCY yIJla U CEPEIMHHBIN MEPICHAUKYISP K OTPE3KY KaK T€OMETPUIECKUE
MECTa TOYEK.

@opMynUPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JAuUaMmeTrpa
OKPY>KHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA IIPU
pELICHUH 3a7a4.

BrnaneTp MmoHSATHEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh e¢ meHtp. I[lomp3oBaThcs (akTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYTrOJIbHUKA TNEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEePIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BianeTp noHsiTHEM KacaTelbHOM K OKPYKHOCTH, IOJB30BATHCA TEOPEMOU O
MEePIEHIUKYIAPHOCTA KacaTelIbHOW U pajuyca, MPOBEACHHOIO K TOYKE KaCaHWS.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPaBEHCTBAMU, NTOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJISA U
JINHEUKH.

K koHmy oOydenus B 8 kJjacce OOyYaroImMiiCS TMOJIYYUT CJECAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU MIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOYKHM TMEPECEUCHHS MEIUWaH TPEYroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJbHUKA U Tpamneluu, NPUMEHSTh
X CBOWCTBAa MPHU PEIICHUU TeOMETpUYECKUX 3anad. Ilonb3oBaTbesi TeopeMoid
daneca U TeOPEMOI O TPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSThH UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ad.

[TpuMeHsTh IPU3HAKK TTOA00USI TPEYTOJIBHUKOB B PEIICHUU F€OMETPUICCKHIX
3a/1ay.

[Tons3zoBathest Teopemoit Iludaropa miis pemieHUs TEeOMETPUYECKUX U
npakTuueckux 3agad. CTpOUTh MATEeMaTHYECKYH) MOJIeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TNOHATHMSIMM CUHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCS 3TUMHU MOHATHUSAMHU ISl PELICHUS
NpPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU croco0aMu) TUIOMAAb TPEYTOJIbHUKA U TUIOUIAJH
MHOTOYTOJIbHBIX ~ Quryp (monb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp MNOHATUSMH BIHCAHHOTO M LEHTPAJbHOIO YIJIa, HMCIOJIB30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIiax MEXKAY XOpAaMu (CEKYIIMMHU) U YIiIe MEXKIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F'€OMETPUUECKHX 3a/1ay.

Brnanerp moHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOWMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMAaTHYECKHE
MOJENH JJIs 33724 PeaibHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (IMOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koniy oOydenus B 9 kiacce o0Oy4yarOUIUNUCS TMOJYYUT CICAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIUA OCTPHIX YIJIOB, HAXOAUTh C WUX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHThl MPSIMOYTOJIBHOTO TPEYTroJibHUKA («pEelleHHE



HPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C MOMOIIBIO KANIBKYJIATOPA) ITHHBI
Y YIJIBI IS HeTAOTMYHBIX 3HAYCHH.

[Tonb3oBaTbess GopMynamMu MPUBEACHHUS ¥ OCHOBHBIM TPHUTOHOMETPHUCCKUM
TOXKICCTBOM JIII HAXOXJCHUS COOTHOIICHHH MEXAY TPUTOHOMETPHUCSCKUMU
BEJIUYMHAMH.

Hcnonap30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JIJIsi HAXOXKICHHS Pa3IMuHbIX
DJIEMEHTOB TPEYroJbHUKA («PEIICHUE TPEYrOJbHUKOBY), MPUMEHATh HX MPH
pCIICHUU TeOMETPUICCKHX 3a/au.

Bnagerp  moHATHSAMH — NpeoOpa3OBaHHS — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX Guryp. [Tonbp3oBaThCs CBOWCTBAMH MOI00MST POU3BOJIBHBIX
Guryp, ymeThb BBIYHCIATH JUIMHBI W HAxXOAUTh YIJIbl Y TMOAOOHBIX (uryp.
[TpuMeHATh CBOMCTBA MOA00MS B MPAKTUYCCKUX 3ajadax. YMEThb IPHUBOIMTH
IpUMeEpbI TOJ00HBIX QUTYP B OKPYIKAIOIIEM MHUDE.

[Tonp30BaThCs TEOpEMaMU O TIPOU3BEICHUN OTPE3KOB XOP/, O IMPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Tonp30BaThCss BEKTOpPaMH, TMOHUMATh HMX TCOMETPHUCCKHHA W (DU3HUUECKHI
CMBICJI, MPUMEHATH WX B PEIICHHH T'€OMETPHUYCCKUX M (U3NYCCKUX 3ajaad.
[TpuMeHSTh CKaJasIpPHOE MPOU3BEACHIE BEKTOPOB JIJISl HAXOKACHHS JIJTUH U YTIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPHMEHATh €ro B
pEIIeHNH T€OMETPUIECKUX U MPAKTHYECKUX 3a/1a4.

Bnagers MOHATHAMH MPAaBUILHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPY)KHOCTH,
JUIMHBI AYTH OKPY’KHOCTH W paJMaHHON MEpHI yIja, YMETh BBIYHCIATH ILIOIIAIb
Kpyra u ero yacteid. [IpuMeHsATh MOJyYeHHbIC YMEHHS B IPAKTHYECKUX 3a]auax.

Haxomuth ocu (Mad LEHTPHI) CHUMMETPHUH (GUTYDP, MPUMEHSITH IBUKCHHS
IUTOCKOCTH B MPOCTEHINNX CITydasXx.

[IprMeHATh TOMyYeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JIJIs1 38124 peaabHOM KU3HU U IMPOBOAUTH COOTBETCTBYIONINE BBIUHCIICHHMS
C NPUMEHCHHEM IOAOOHS M TPUTOHOMETPHUECKHMX (GYHKIHMH (IIOIB3YsACh, T/E
HEO00X0IMMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (uudgpossbie)
Ne n/nt Konrpoabnble | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
[Ipocrenmme reome ecKHe
1 iveaotcrse. Howeponmo recvenpmseos | 14 Eatmmorers HIOK
' p P https://m.edsoo.ru/7f415e2e
BEJIIMYUH
bu6mmoreka [JOK
2 TpeyrostbHitici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamenpHbIe IPsAMBIE, CyMMa yIJI0B 14 1 bubnuoreka [IOK
TPEYroJabHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTBH U KpyT. [ 'eoMeTprueckue bubnuoreka [IOK
4 14 1
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 6006 4 1
OBTOPEHHE, 000DIICHIE SHAtMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 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 yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakrnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
\ bubnuoteka [IOK
! HerbipexyroabHHK 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 MPOTIOPITUOHATBHBIX OTPE3KaX, MO00HBIE 15 1 brbmmorexa HOK
porioph P > TIOR https://m.edsoo.ru/7f417e18
TPEYrOJbHUKA
[nomane. Haxoxaenue miomaaen
3 Tpe HIOJ'I)II)HI/IKOB u IJ\I/IHOFO onH:HleIx ¢bur 14 1 brbmmorexa [TOK
peyr 4 YP- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema ITudaropa u Hauana 10 1 bubnnoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriabl B OKpYy>KHOCTH. BriicanHble u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEU
. bu6mmoreka [JOK
6 I1 600 4 1
OBTOPEHIE, ODODINEHHE SHATHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubnuoreka [IOK
CHUHYCOB. Penienre TpeyroJbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nogoous. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
B 12 1
3 CHTOPHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TNTIOCKOCTH 9 1 bubmorexa [OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJTLHUKH. JIJTHA
5 01? HOCTH U TIJIO y; b Kpyra . 8 brbmmorexa [HOK
PYx Hl H“ pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miommasnei
bu6mmoreka [JOK
6 6
JBIOKEHHS TWIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 7 5 bu6mmoreka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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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