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PACCMOTPEHO COI'JTACOBAHO YTBEPXIALO
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PyxoBoautens MO
Kapmnoga E.1O.

PABOYAJ ITPOTPAMMA
o peamety «I'eomeTpus»
Ha YPOBEHb OCHOBHOT'O O0IIEro 0Opa3oBaHUs
1 7-9 Ki1accoB

Ypa



HHOACHUTEJBbHASA 3AIIMCKA

['eomeTpusi kak OJMH W3 OCHOBHBIX pAa3JEJIOB IIKOJbHOW MAaTEMAaTHKHU,
UMEIOIIUNA CBOEH 1ebl0 00€CIeUnTh M3YyYEHUE CBOMCTB U pazMepoB GUTyp, HX
OTHOLIEHW M B3aUMHOE PACHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKa3aTEJIbHYIO JIMHUIO. [IeHHOCTh M3ydYeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
o0mero 006pa3oBaHms 3aKIIOYACTCS B TOM, YTO OOYYArONTUICS YUUTCS MPOBOIUTH
JIOKA3aTENbHBIC PACCYXKICHHS, CTPOUTH JIOTHUECKUE YMO3aKIIOUECHUs, JOKA3bIBATh
VCTUHHBIE YTBEPKJCHHS W CTPOUTh KOHTPIPUMEPHI K JOKHBIM, IPOBOJIUTH
pacCcyk IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPKICHUSI.

BTopoii 1enbi0 H3ydeHUs TEOMETPUH SBIIIETCA MCIIOJIb30BAHUE €€ Kak
MHCTPYMEHTA TIPU PEUICHUH KaK MaTEeMaTUYeCKUX, TaK U MPaKTHUUYECKUX 3ajad,
BCTpPEYAIOMIMXCS B peanbHOM >ku3HU. OOydaromuiicss AOJKEH HayYUThCS
OTIPENICUTh TEOMETPUUECKYI0 (PUTYpy, OMHCaTh CIOBAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAWTH IUIONIAb 3€MEJIbHOTO Y4acTKa, paCCUUTaTh HEOOXOAUMYIO JITTUHY
ONITOBOJIOKOHHOTO KabOessl uiu TpeOyemble pa3Mepbl rapaxa jisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIMHUS B M3YYECHHH T'€OMETPHUH.
[Ipu pemieHun 3amad MPAKTUUECKOrO XapakTepa OOYYarOIIMICS YYUTCS CTPOUTH
MaTeMaTUYeCKHE MOJEIN pEANbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYHCIICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUU C JPYTUMHU y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh HUCIIOJIB30BaTh OMPEACICHUSI TEOMETPUUECKUX (QUTYD
U TIOHSTHH, TEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHU B (U3HKE U
TEXHUKE. OTH CBsI3W Hanbojee SpKo BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpruueckue COOTHOLIEHUA», «Meron koopauHaT» U «Teopema
[Tudaropay.

VYueOubit kypc «l'eomeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE Ppa3feibl
conepxkanusi: «l'eomerpuueckue Qurypsl M uUX CBoOMcTBa», «V3Mmepenue
F€OMETPUYECKUX BEIIUYUHY», «JleKapTOBbl KOOPJAWMHATHI HA IUIOCKOCTWY,
«Bektopsy, «JIBukeHUs IIIOCKOCTHY, «IIpeobpasoBanus mogo0us».

Ha usyuenue yuebHnoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce
— 68 4JacoB (2 yaca B Henent), B 8 kiacce — 68 yacoB (2 vaca B Henmelnw), B 9
Kj1acce — 68 4yacoB (2 4aca B HEJIEINIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, npsMasi, OTpPE30K, JIyd. Yo Buibl
yriioB. BepTukanbHble H cMexHBIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

CumMmetrpuunbie ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHH.
IIpuMepsl CHMMETPUU B OKPYKAIOIEM MUPE.

OCHOBHBIE NOCTPOCHMSI C NOMOIIBIO LUPKYJISA U JIMHEHKHU. TpEyrojbHUK.
BricoTta, Meninana, OuccekTpuca, UX CBOMCTBA.

PaBHOOepEeHHBIE M PAaBHOCTOPOHHUI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ PU3HAKHU MTAPAJVIEIBHBIX NPAMBIX. CymMMa yIJI0B TPEYroJIbHHKA.
BHemHue yribl TpEyrojJbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTO
TPEYTrOJIbHUKA,  INPOBENEHHOW K  rumoreHyse. Ilpu3Hakum  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TpEyroJbHUK C yriioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibLIeM yriie U OOoJblIel CTOpOHE TPEYroJbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

['eomerpuueckoe Mecto TOuyeK. buccekrpuca yriaa W CEpeaUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaKk T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH U IpsAMou. KacarenbHas M ceKylnas K OKPYKHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yyroi. BrnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yeroeipéxyronpauku. [lapamnenorpamm, ero npusHaku U cBoucTBa. YacTHble
Cllydad MapajijiejorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamemnusi, €€ CBOMCTBA M MPU3HAKH.
[IpsimoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpEMa O MPONOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TUHUU TPEYroiabHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHUKa.

[Togobue TtpeyronpbHUKOB, KodpdunueHnt mnomodus. I[lpusHaku momoOus
TpeyroJibHUKOB. [IpruMeHenue nogo0us Mpu peleHny NPaKTUYECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. @opMynbl A IUIOLWIAAU
TPEyTroJibHUKA, MapajuiesorpaMma, poMOa u Tpaneruu. OTHOIICHHE IUIOIIAeH
noI00HBIX uryp.

Brruncnenne niuomanaen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHUn
NPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrIJia MPsIMOYTOJIBHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUUECKUE (YHKIIUU
yriioB B 30, 45 u 60°.

BrnivcanHble M LEHTpalbHBIE YIJIbI, YIOJI MEXJY KAacaTeJIbHOM U XOPIOM.
Yrael  Mexay XopaaMH M CeKylIMMH. BrmucaHHble UM ONMCAaHHBIE
YEeThIPEXYTOJBbHUKU. B3auMHOe pacnosioxkeHue AByX OKpykHoctei. Kacanue
OKpykHOCTeH. OOI1IMe KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIBI IPUBENCHUS.

Pemenne TpeyronbHukoB. TeopeMa KOCMHYCOB W TEOpeEMa CHHYCOB.
Pemienne mnpakTU4eCKUX 3a7ad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogodus. [1ogo0me COOTBETCTBEHHBIX AJICMEHTOB.

Teopema O NIPOU3BENECHUM OTPE3KOB XOpA, TEOPEMBI O IIPOU3BENCHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAaAPaTE KacaTeIbHOM.

Bektop, miuHa  (MOOyidh)  BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPHI,
IIPOTMBOIOJIO)KHO  HANPAaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTbH  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINlEpallMM HAJ BEKTOpaMH. PasyioxkeHue BEKTOpa IO IBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatsl BekTopa. CKalIpHOE IPOU3BEAECHUE
BEKTOPOB, IPUMEHEHUE JIs1 HAXOKICHHS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEU M NMPAMBIX. MeTo KOOpAUHAT U €T0
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKU. JlmnHa OKpyxkHOCTHM. I'pamycHas wu
paauaHHas Mepa yrya, BBIUHCICHHE IUIMH AYr OKpyxkHocteil. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBKEHUs TUIOCKOCTM M BHYTPEHHUE CUMMETpuu GuUryp (djIeMeHTapHbIC
npencrasiienns). [lapamensubiii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHMs IPOrpaMMbl Y4eOHOIo Kypca
«I'eomeTpus» XapaKTepU3yIOTCSL:

1) naTpuoTHYECKOE BOCIIMTAHME:

IOpOSIBIEHUEM HMHTEpeca K MPOUIOMY M  HACTOSIIEMY POCCHHCKON
MaTeMaTUKH, I1IEHHOCTHBIM OTHOLIEHHWEM K  JIOCTH)KEHUSIM  POCCHUHCKHUX
MAaTEMAaTUKOB M POCCHUHCKONM MaTEeMaTHYECKOM IIKOJIBI, K HMCIOJIB30BAHUIO ITHUX
JOCTH)KEHUW B IPYTUX HAYKaX W MPUKIAAHBIX chepax;

2) rpa;kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O00S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
OpaB, IMpPEJICTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUN, NPOUEAYp TPakJIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKHh, OCO3HAHHMEM Ba)XHOCTHU
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCcTHE€ B PpEIICHWHM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HaANpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHMM BCEHM JKU3HU MJIs YCHEIIHOW MpodeccHOHaIbHOM
JESTeIbHOCT M PAa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOECHUEM MHAMBHUAYAIBHON TPAaEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXICHUN, YMEHUIO BHUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 O3HAHMSI:

OpUEHTaUMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YENOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak cQepbl 4YeloBeYeCKOn
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINM,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MAaTeMaTHYE€CKOW KyJIbTYpOHl Kak CpeICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HAaBBIKAMHU UCCIEI0BATEIbCKON
NESTEIbHOCTH;



6) ¢usuueckoe BocnuTaHuHe, (POpMUPOBAHHE KYJIbTYPbI 30POBbSI H
IMOIMOHAJIBHOIO 0J1ATONOTYyYHs:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHWS B HHTEpPECax CBOEIrO
3I0pOBbsl, BEACHHMS  3J40POBOr0  oOpa3a JKM3HM  (3J0pOBOE  IHTAHHE,
cOQIaHCUPOBAHHBIN pEXUM 3aHATUH U OTAbIXa, peryispHas (dunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O K€ MpaBa JIPyroro 4ea0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpUEHTalUMENd HAa NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JJIA PEIICHUs 3a]1ad
B 00JacTH COXPaHHOCTH OKpY>Kalolled cpeipl, IUJIAHUPOBAaHUS TOCTYNKOB U
OLICHKM HUX BO3MOXKHBIX IIOCIEACTBUI I OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJI00aJIbHOTO XapaKkTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) apanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATBHOW M NMPHPOIHOI
cpenbl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JAEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS Yy APYrHX JIOJEH, MPUOOpEeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HaHUSI, HABBIKU U KOMIIETEHIIUU U3 OTbITA JIPYTHUX;

HEOOXOJAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
bopMyIHpOBaTh MU, TIOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CUTYallMI0 KakK BbI30B, TPEOYIOLIUI KOHTpMEpP, KOPPEKTHPOBATH
NpPUHUMAEMbIe PEIICHHUS U JACHCTBUS, (OPMYIHPOBATH U OIEHUBATh PUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

ba3oBble jornyeckue 1eicTBUA:

e BBIBILITh M XapaKTE€PU30BaTh CYILECTBEHHBIE MPU3HAKK MATEMaTUYECKHUX
OOBEKTOB, MOHSATUHN, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  TOHSTHM, YCTAaHABJIMBATh  CYUIECTBEHHBIM  MIpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMyIHpOBaTH M  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHbIE M OTpULIATEIbHBbIE, E€AUHUYHbIE, YacTHblE W OOUIMeE,
YCIIOBHBIE;



BBISIBJISAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJABI C HWCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

paz0OupaTh J10Ka3aTENbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHHUM (IIpsiMbIe U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTENIHO HECJIOXKHBIE OKa3aTelIbCTBa
MaTeMaTU4eCcKnX (PaKTOB, BHICTpaWBaTh AaPTYMEHTAIIMI0, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHuss ydeOHOM 3ajgaud (CpaBHMBATh HECKOJIBKO
BAPDUAHTOB pEIICHUs, BbIOUpATh HauOoNee MNOAXOMAINMNA C Yy4ETOM
CaMOCTOATENILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabCcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT ITO3HAHMS,
(GopMyIMpOBaTh BOIPOCHl, (UKCHUPYIOIIME MPOTUBOpPEUHE, MpoldIeMy,
CaMOCTOATENIbHO YCTaHABJIMBaTh HMCKOMOE U JlaHHOEe, (OpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSATEIHLHO COCTABICHHOMY IUIAaHY HECIIOXKHBIN
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOATENEHO (POPMYIUPOBATH O0OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIONCHUSI, UCCIIEIOBAHUsSI, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIMH, AaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

BBIOWPATh, AaHAM3WPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMy TpencTaBieHus WHGOPMAIMM U WLIIOCTPUPOBATh
perraemMbie 3a7add  CXeMaMH, JIuMarpaMmamMu, WHOW rpaduKod W UX
KOMOWHAIUSIMU;

OIICHMBATh HAACKHOCTh HH(POpPMAIMKA IO KPUTEPHSAM, TNPEII0KESHHBIM
YYHUTENIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUSAMU
H neisiMu O6HICHI/I$I, sSICHO, TOYHO, I'PAaMOTHO BBIpaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pelIeHUs
3aJa4i, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIIbTAT;

B X0JIe 00CYXJI€HHsI 3a]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoil 3a7a4n, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXKICHHUSIMH JAPYTHX
YYaCTHUKOB JAMANIOra, OOHApYKHUBATh Pa3iMuuMe M CXOJCTBO IO3WIIUN, B
KOpPEKTHOM opme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  PE3yJNbTaTbl  pEIICHUS  3a/layw, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATENBLHO BHIOMPATH (hOpPMAT BHICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAIMU U OCOOCHHOCTEH ayAuTOpUH;

MOHUMATh W UCIOJIH30BaTh MPEUMYIIICCTBA KOMAaHAHOW ¥ WHINBHIYATHHOU
paboThI IPU PEIICHUH YYECOHBIX MAaTEMAaTUYECKUX 3a]1aY;

MPUHUMATh 11€Jb COBMECTHOM NESITENbHOCTH, TUIAHHUPOBATH OPTraHU3AIUIo
COBMECTHOM pabOThl, pachpenensTh BHIbBI padOT, OTOBApUBATHCH,
o0CyXaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyHNoOBBIX ¢Gopmax paboTel (0OCykaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPJAWHHPOBATH CBOW JCUCTBHS C JPYTUMH YJICHAMH KOMAaH/IbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryiasiTuBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ACHCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, ajJrOPUTM pEIICHUs 3aJaud (WA €ro
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLUOHATbHBIA HHTEJVICKT:

BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PEIICHUU 33/1a4H,
BHOCHTH KOPPEKTHBBHI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBLCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa ACATEIbHOCTH MOCTABJICHHOW LEIU U
YCJIOBUSIM, OOBSCHATH NMPUUYUHBI JOCTHKEHUS WJIM HEIOCTH)KCHUS IICJIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIbTATBI



K koniy oOyuenus B 7 Kjacce O0OydYarolUIuiCs TMOMYYUT CIEAYIOLIUE
PEAMETHBIE PE3YIIBTATHI:

Pacno3naBaTh U3ydeHHbIE Te€OMETpUYECKHE (UTYPBI, ONPEACNATh UuX
B3aMMHOE PpAaCIOJIOKEHUE, H300pakaTh TCOMETPUYECKHE (UTYPHI, BBIOJHATDH
YEpPTEKU MO YCIOBUIO 3adaud. V3MepsATh JUHEWHBIE W YIJIOBBIE BEIWYHUHBI.
Pemrars 3a1aun Ha BBIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHUH YTJIOB.

Henatb rpyOyl0 OLEHKY JHMHEHHBIX M YIJIOBBIX BEIMYUH IPEIMETOB B
peanbHOM >KU3HH, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3TUX
O0OBEKTOB 110 OPAJIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1adam.

[Tosnp30BaTbCAd NPHU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, HCIIOIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PEILICHUN 3a/1a4.

[IpoBOIUTE JOTMYECKHUE PACCYKIEHUS C HCIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonbp30BaThCAd NPHU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIHaHbl, MPOBEAEHHOW K  TUIOTEHY3€  IPSIMOYIOJBHOIO
TPEYrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3aa4.

Onpenensats napamieabHOCTh IPSIMBIX C TOMOILBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMH cekymasa. OnpenensaTs napajuiebHOCTh MPSMBIX C ITIOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOU.

PemaTe 3aaun Ha kjeTyaTon Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAWUTHh YHUCIOBbIE M OYKBEHHbBIE 3HAUCHUS
YIJIOB B TEOMETPUYECKHX 3aJa4ax C HCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEUCHNH JABYX NapaJUICNIbHBIX MpPsAMBIX CeKyled. Pemars npakTtuyeckne
3a/1a4v Ha HaXOXJCHHE YIJIOB.

Brnagete NOHATHEM TIe€OMETPHUYECKOTO MECTa TOYEK. YMETh OIpPENessaTh
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN MEPIEHANKYIIAP K OTPE3KY KaK r€OMETPUUECKUE
MECTa TOYEK.

DopMyJIMPOBATh ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IMPUMEHATH 3TH CBOMCTBA IMPU
peleHny 3aaa4.

Bianerb MOHATHEM OIKMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaThcs (pakTaMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA [EPECEKaloTCd B OJHOM TOYKE, M O TOM, YTO CEpEAVHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAIOTCA B OHOM TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
NEPNEHINKYJIIPHOCTH KacaTEIbHOM U paJnyca, MPOBEIEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHEWKH.

K xoHiy oOyuenuss B 8 kJjacce oOOyYarolIMiicsi MOJYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YJIBTATHIL:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUYECHHs] MEIHWAH TPEYroJibHHKa (LIEHTpa
Macc) B PEIICHNUH 3a/1ay.

Bnanets noHsATHEM CpeqHEN JIMHUU TPEYTOJIbHUKA U Tpamneluu, TPUMEHSITh
X CBOMCTBA NPH pELICHHH reoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
Qajieca 1 TEOPEMOI O MPONOPLIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUISl PEIICHUS
IPAKTUYECKUX 3a/]a4.

[IpuMeHsTh NpU3HaKK MOA0OUS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a/1a4.

[Tonb3oBaTbes Teopemoil Iludaropa g pemieHuss TEeOMETPUUYECKHX U
npakTudeckux 3aaad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
MPSMOYTOJIBHOTO TpeyrojbHuKa. [101b30BaThCS 3TUMH MOHATUSAMHU ISl pPEUICHUS
NPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbMUA crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJIbHBIX ~ (Uryp (MOJNB3YysICh, TJ€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHATh MOoy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Brnanets NOHATHSMU BIHCAHHOTO W LEHTPAJIBHOIO YIJa, HMCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIWIaX, YIVIAX MEXIY XOpJAaMHU (CEKYIIMMH) U yIJIe MEXIY
KacaTeJIbHOM M XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKHUX 3a1aY.

Bnanete moHATHEM OMMCAHHOTO YETHIPEXYTrOJbHUKA, MTPUMEHSATH CBOMCTBA
OMKHCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN IS 337a4 PeajbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHHUS
C TpUMEHEHHEM ToA0o0Hs U TPUTOHOMETpHUM (IMOJIB3YSACh, TJe HEO0OXOIUMO,
KaJIbKYJIATOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromMiics TMOJYyYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (GYHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
IIOMOILBIO Pa3JIUYHbIE AIEMEHTBI IPSIMOYTOJBHOTIO TPEYIOJIbHUKA («pELICHHUE



IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxonauTh (C MOMOILBIO KAbKYJISATOPA) AJIUHBI
Y YTJIBI 17151 HeTaOJIMYHBIX 3HAYCHHH.

[Tonp30Batbes popmynamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKIECTBOM ISl HAXOXJEHUS COOTHOIIEHHH MEXIY TPUTOHOMETPUYECKHUMHU
BEITMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JIJISl HAXOKJCHUS Pa3IMuHbIX
AIIEMEHTOB TPEYrOJIbHUKA («pELICHHE TPEYrOJbHUKOBY»), NPUMEHATh HUX MpHU
pEILIEHNN T€OMETPUUYECKUX 3a/1ay.

Bnagerp noHsTMsMM  mpeoOpa3oBaHMs  MOJOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB T0100HBIX (puryp. [lomp30BaThCs CBOMCTBaMH OO0 TPOU3BOIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI M HAXOAWUTh YIIIBI y TOAOOHBIX QUTYD.
[IpumeHsTh CBOWCTBAa MOAOOMS B NPAKTHUECKUX 3aJadyax. YMETb MPUBOAMUTH
IpUMeEpBI TOJTOOHBIX (PUTYP B OKPY’KAIOLIEM MUPE.

[Tonb30BaThCs TEOPEMaMHU O NMPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX T€OMETPHUYECKUI U (U3UUECKUi
CMBICJI, NPUMEHATh UX B PEUICHHMH TIE€OMETPUYECKHX U (PU3MUECKUX 3aj]ad.
[TpuMeHsITh CKaJIIpHOE IPOM3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
PEIICHNY TEOMETPUUIECKUX U TPAKTHUECKUX 3a7ad.

Bnagers MOHATHAMM TPAaBHJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYKHOCTH,
JUITMHBI AYTH OKPY’KHOCTH U paJUaHHOM MEphl YIJla, YMETh BBIYHUCIATH IJIOLIA/Ib
Kpyra u ero yacteid. [I[puMeHsTh mosiydeHHble YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHKECHHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpruMeHsTh MOJydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTH MATeMaTUYECKUE
MOJIEJH AJIS 3a/1a4 PeajbHOU JKU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C TPUMCHCHUEM II0J00MS W TPUTOHOMETPHUCCKUX (YHKIUN (MOJIB3YACH, TIIC
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrpoanusie | IIpakTtuueckue (ucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
[Ipocreiimme reomeTprudeckue GUrypsl 1
1 I/I)I: cBoiicTBa. M3me elzme reOMe(i) I/Izzcm/lx 14 bubmorexa LIOK
' P p https://m.edsoo.ru/7f415e2e
BEJIMYHH
bubnnorexa [JOK
2 Tpeyrombici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapajienpHble IPsIMBIE, CYMMa yIJI0B 14 1 bubnnorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb 1 KpyT. [ 'eomeTpuyeckue 14 1 bubnnorexa [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
IT 4 1
> OBTOpEHHE, 0000LICHHE SHAHHH https://m.edsoo.ru/7f415e2e
OBIIEE 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

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne i/ P Kourpoubueie | IIpakrnuyeckue (mucpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
N bubnuoreka [JOK
! HerbipExyrombitici 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u reopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3KaXx, MOJ00HbIE 15 1 bromiorexa LIOK
poriopht P e https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Inomane. Haxoxaenue miomanei
3 Tpe HIOJJ:I)HI/IKOB 51 lfl/[HOFO OJIIIIjHilIX ¢bur 14 1 bubmorexa LIOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanau moxoOHBIX GUryp
4 Teopema IIudaropa u Hauana 10 1 bubnuorexa [LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpy>KHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuoreka [LIOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEN
bu6nunoreka [IOK
6 IT i 4 1
OBTOPCHHE, 0000MeHHE SHAHHIL https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne i/ P Konrpoabnbsie | IIpakrnueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmuorexa [JOK
CUHYCOB. Pelienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpaszoBanue nogooust. MeTpudeckue 10 1 bubnuoreka LIOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. JITHHA
5 of HOCTH U TUIO y: b Kpyra 8 8 brommorexa LIOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6nmmoreka [IOK
6 6
Jlpukerus II0CKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IICHNEe, CUCTEMATH3AITHS 7 2 Bbu6nmuoreka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 6 0
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