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HOACHUTEJBHASA 3AIINCKA

I'eomeTrpuss Kak OIMH M3 OCHOBHBIX pPAa3leiiOB  IIKOJIbHOM
MaTE€MAaTUKH, UMEIOIIUN CBOEU LIEJIbI0 00ECIIEYUTh N3YyYEHUE CBOWCTB U
pa3MepoB QUTYp, UX OTHOIICHUN U B3aUMHOE PACIIOJIOKEHUE, OTUPACTCS
Ha JIOTMYECKYIO0, JIOKAa3aTeIbHYH JUHUIO. LleHHOCTh U3ydeHHs
reOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS 3aKIIOYAETCS B
TOM, 4YTO OOyYarOUIMHCAd  YYUTCA NPOBOAUTH  JIOKa3aTeJIbHbIE
pacCyXJIeHHs, CTPOUTh JIOTHYECKHE YMO3aKIIIOUEHHUs, JOKa3bIBaTh
VUCTUHHBIE YTBEPXKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM,
MIPOBOJIUTh PACCYKIEHUS «OT MPOTUBHOIO», OTJIMYAaTh CBOMCTBA OT
MPU3HAKOB, (POPMYITUPOBATH OOPATHBIC YTBEPKICHUSI.

BTopo# nenpro U3ydeHuss TEOMETPUM SIBIISIETCS MCIOJIB30BAHHUE €€
KaK MHCTPYMEHTa NPU PEIIEHHWH KaK MaTEeMaTUYECKUX, TaK H
MPAaKTUYECKUX  337a4, BCTPEYAIOIIMXCS B  PEAJIbHOW  JKHU3HHU.
OOyuaromuiicss JOJDKEH HAyYUThCA ONPEIEINTh T€OMETPUYECKYIO
¢urypy, ommucaTh CJIOBaMHU JaHHBIA 4YEepTEX WIM PUCYHOK, HaWTU
IJIOMIAJb 3E€MEJNBHOIO0 YYacTKa, paccyuTaTbh HEOOXOIMMYIO JJIMHY
ONTOBOJOKOHHOIO KaOeinss wuium TpeOyeMble pa3Mmepbl rapaxa Uis
aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIIUTEIbHAS JIUHUS B
n3yuyeHun reometpuu. [lpu pemeHun 3amay MpakTUYECKOIO Xapakrepa
oOy4JarouMiicss y4yuTcs CTPOUTh MAaTEeMaTHYECKUE MOJIENIU pPEaIbHBIX
KU3HEHHBIX CHUTyallUid, MPOBOJAUTH BBIYMCICHHUS M  OLEHUBAThH
aJIeKBATHOCTD MTOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxxHO MNOJYEPKUBATH CBA3M TEOMETPHUH C JAPYTHMH
y4eOHbBIMU MpeaMeTaMH, MOTHMBHPOBATh MCHOJIb30BATh OMNPEIEICHUS
r€OMETPUYECKUX (UTYp M TMOHATHM, JEMOHCTPUPOBATH MNPHUMEHEHHE
MOJIyYEHHBIX YMEHHM B (PU3MKE M TEXHUKE. DTHU CBSI3U HamoOoJee SPKO
BUJIHBI B TeMax «Bektope», «TpuroHoMerpuuyeckue COOTHOUIECHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

VYyeoOnslii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE
pasnensl coaepxaHusi: «l'eomeTpuueckue QUIypbl MU HUX CBOWCTBAY,
«3MepeHne reoMeTpuUYecKux BEIMYMHY», «JleKapTOBbI KOOpAMHATHI HA
MI0CKOCTH», «BekTtoph», «/IBrkeHus miockoctu», «IIpeoOpazoBanus
MOJO0USY.

Ha u3yuenue yuebHoro kypca «I'eometpusi» orBoautcs 204 yaca: B
7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B
Henmeno), B 9 kimacce — 68 wacoB (2 waca B HEJENIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Hauaneubie nonstus reomerpuu. Touka, mpsiMasi, OTPE30K, JIyd.
VYrou. Buae! yrinos. BepTukanbHble U CMEXHBIE YTIIbl. brccekTpuca yria.
Jlomanasg, MHOroyrosbHuk. [lapamnenpbHOCTP WM NEPHEHIUKYISIPHOCTH
MPSMBIX.

Cummetpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH.
IIprMepbl CHMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TIOMOILIBIO LHUPKYJId W JIMHEHKH.
Tpeyronbuuk. BeicoTa, Meanana, buccekTpuca, X CBOMCTBA.

PaBHOOEpEeHHBIN U paBHOCTOPOHHUN TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa 1 IpHU3HAKH PaBHOOEIPEHHOrO TpeyroyubHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJbHUKOB.

CBOMCTBA M NPU3HAKK MAPAJUIENBHBIX NpAMBIX. CymMa yIJIOB
TPEYTOJbHUKA. BHEIIHUE YTJIbl TPEYTOJIbHUKA.

[IpsAMOyTOJIbHBIN TPEYTrOJIbHUK. CaoiucTBO M€eIUaHbl
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€e. [Ipu3Haku
PAaBEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJIBHUKOB. [IpsAMOyTOJIBHBIN
TPEYTOJBHUK C yrioMm B 30°.

HepaBenctBa B reomeTpuu:  HEPABEHCTBO  TPEYTOJIBHUKA,
HEPABEHCTBO O JIJIMHE JIOMaHOM, TeopeMa o OojbIIeM yrie u OoJblien
CTOPOHE TPEyTOoJIbHUKA. [IepreHIuKyIsp U HAKIIOHHAS.

I'eomeTpuueckoe mecTto TOuek. buccekrpuca yria v cepeauHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpy»XKHOCTb M Kpyr, XOpAa W IHAMETP, UX CBOMCTBAa. B3anmmHoe
pacmoJIO)KEHUE OKPYXKHOCTH M mnpsiMor. KacarenbHas M cekymas K
OKpYy>KkHOCTH. OKpY’KHOCTb, BIIMCaHHAsA B yroj. BnimcaHHas u onucaHHas

OKPY>KHOCTH TPEYT'OJIbHUKA.
8 KUIACC

Yetpipéxyronpauku. [lapammenorpamMm, ero npu3HaKd U CBOWCTBA.
YacTHble caydad napajijieorpaMMoB (MpsIMOYTOJIBHUK, pOMO, KBajpar),
MX IPU3HAKK U CBOMCTBA. Tpamenus, paBHOOOKas Tpamneuus, e€ cBoicTBa
u npu3Haku. [IpsmoyronbHas Tpanemus.

Meron yasoenuss memmanbl. LleHTpanbHas cummerpusa. Teopema
dasieca ¥ TeopeMa O IPOMOPLMOHATBHBIX OTPE3KaX.

CpenHue nMHHM TpeyrojpHMKa U Tpaneuuu. LleHTp Macc
TPEYTroJIbHUKA.

[Tonobue TpeyroabHUKOB, Kod3(dunueHT mnoaodus. I[IpuzHaku
nonoousi TpeyrojbHUKOB. IIprmMeHeHne moAoOMsT TMpU  PEHICHUH
NPaKTUYECKUX 3a]1a4.

CgoiictBa momaaeil reomerpuyeckux Guryp. Dopmynsl s
IUIOLAAN TPEYroJbHUKA, TMapamjierorpamMma, poMOa W Tpaneiuu.
OTHouIeHue wIomaaei Nog00HbIX QUTyYp.

Boluucnenue mioniaieil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha
KJIeT4aToun oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu
PELICHUH NPAKTUYECKUX 3a1ad.



CuHyC, KOCHMHYC, TaHI€HC OCTPOro yrja MHOpsSMOYTOJBHOIO
TPEyTOJIbHUKA. OcHoBHOE TPUTOHOMETPHUUECKOE TOKJECTBO.
Tpuronomerpudeckue Qpynkiuu yriaos B 30, 45 u 60°.

BrnucanHble M LEHTPAJIBHBIE YIJIbI, YTOJd MEXKIYy KacaTeJIbHOW M
XOpIOH. YTIIbI MEXAY XOpJaMH U CEKYIIMMH. BrincanHble U ONMCaHHbBIE
YETBIPEXYTOJIbHUKNA. DB3anMHOE pacnonoKeHue ABYX OKPYKHOCTEH.

Kacanue okpyxHocteid. O0mye kacaTelnbHbIE K IBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pemenune tpeyrosbHukoB. Teopema KOCUHYCOB U TEOpEMa CHHYCOB.
Pelenne mpakTHyecKHx 3a/1ay ¢ UCHOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nomnoous. [logodue COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 NOpPOU3BEACHUH OTPE3KOB  XOpHA, TEOPEMBI O
MIPOU3BEJICHUU OTPE3KOB CEKYLINX, TEOPEMA O KBaJIpaTe KacaTeabHOM.

Bekrop, nnuHa (MOayidb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI,
MIPOTHUBOIIOJIOKHO HANpPaBJICEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlepalliy HaJl BEKTOpamu. Pa3znokeHne BeKTopa 1o
JIBYM HEKOJUIMHEeapHbIM BekTopaM. KoopaunaTtsl BekTopa. CkaisipHOe
MIPOU3BEJICHUE BEKTOPOB, MPUMEHEHHE JJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBl KOOPJAWHATBHI HAa IUIOCKOCTH. YPAaBHEHHs NPSAMOU H
OKPY’KHOCTH B KOOPJMHATAX, MEPECEYEHUE OKPYNKHOCTEH U MPSIMBIX.
Metoa KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[nmMHA OKpyx)HOCTU. ['pagycHas u
paauaHHas Mepa yria, BIYMCIEHHE JUIMH Oyr OKpyxHocTel. ITnomans
KpyTa, CEKTOpa, CErMEHTA.

JIBUKEHUsT TUIOCKOCTM W BHYTPEHHHE CUMMETpPUU  (QUTYD
(anemenTapHbie mnpencraBieHusi). llapamnensupiii mepeHoc. IloBoporT.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI
YYEBHOI'O KYPCA «(@TEOMETPHUSA» HA  YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl Y4EOHOTO Kypca
«"eomeTpus» XapaKTEpHU3yIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpEca K IPOLLIOMY M HACTOSIIEMY POCCHUMCKOU
MaTE€MAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSM POCCHICKUX
MAaTEMaTUKOB U POCCUMCKONM MAaTEMAaTUYECKOM IIKOJIBI, K UCIIOJIb30BaHUIO
ATUX JTOCTHXKEHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpakaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHUHA W
peanu3aluy €ro mnpas, MPEACTaBICHUEM O MAaTEMaTUYECKHX OCHOBAX
(YHKUIMOHUPOBAHUS  PAa3jIUYHBIX  CTPYKTYp, SBIEHUH, MPOLEIyp
IPaKJAHCKOr0 00UIeCTBa (HapuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYX/IEHHIO 3THYECKMX MpOoOJEM, CBSI3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAyKW, OCO3HAHHEM Ba)KHOCTU MOPAJIBHO-
ATUYECKUX NPUHIINUIIOB B I€ATEIbHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAHOBKOM HAa aKTHMBHOE y4acTHE B PEUICHUU MPAKTHYECKHUX 3a]a4
MaTeMaTU4YeCKOn HaIpaBJIEHHOCTH, OCO3HaHUEM BaKHOCTH
MaTeMaTUYeCcKOro o0pa3oBaHUs HAa MPOTSKEHUU BCEH KU3HU IS
yCHEmIHOW  MpPO(PECCHOHANBbHOW  JEATENBbHOCTM M pPa3BUTUEM
HEOOXOAMMBIX yMEHHUH, OCO3HAaHHBIM BBIOOPOM H MOCTPOCHHUEM
WHJUBUyaIbHOM TPAeKTOPUH OOpa30BaHUSl U >KU3HEHHBIX ILJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEUICHUH, PacCyKIECHUH, YMEHHUIO
BUJIETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUEeN B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl 4YEJIOBEKa,
MPUPOBI U OOIIECTBA, TOHMMAHUEM MAaTEMaTUYECKOW HAyKU Kak chepsl
YeJI0BEUECKOU JESTENIbHOCTH, 3TaloB €€ pa3BUTUS M 3HAYMMOCTU IS
pa3BUTHS  LMBWIM3AIMU, OBJAJCHUEM  SI3IKOM MAaTEMaTUKH U
MaTEMaTUYECKOM  KyJIbTYpOM Kak CpelICTBOM IO3HAHHWS  MUDa,
OBJIaJICHUEM IPOCTEUIIUMU HaBbIKAMHU MCCIIEe10BATENBCKON
NEeSTENbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (POPMHMPOBAHHE KYJIbTYPHI
3/0POBbS U AIMOIMOHAJIBLHOTO 0JIATONIOJTYYHS:

TOTOBHOCTBIO TMPUMEHATh MaTeMAaTUYECKHE 3HAHUS B HHTEpecax
CBOETO0 3/I0pPOBbs, BEACHUS 3I0POBOr0 00pasa KU3HU (30pOBOE MUTAHUE,
cOaJIaHCUPOBAHHBIN PEXUM 3aHATUNA W OTIbIXA, peryJsipHas (pusndeckas
aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:



OpUEHTalMeld Ha MNPUMEHEHHE MATEeMaTUYECKUX 3HAHUU IS
peuieHuss 3ada4 B 00JIACTHM COXPAHHOCTH OKPYXalollel cpensl,
IJIAHUPOBAHMS TIOCTYNKOB M OIIEHKH MX BO3MOXHBIX MOCIEACTBUM st
OKpY)Kalomel  cpelapl,  OCO3HAaHWEeM  TJI00albHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeW UX PEIICHUS;

8) amanTanmus K W3MEHAIIMMCH YCJIOBUSIM COLUAJLHOH H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUAM B YCIOBUSIX HEOMPEACIEHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NEATEeNIbHOCTh, B TOM YHCIIE YMEHUE YYUThCSI Yy JAPYTUX JIOJCH,
nmpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOO0XOJIUMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHWM, B TOM YHCIIE
dbopMyIUpoBaTh UJIEU, TOHATHUSA, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B
TOM 4YHUCJIE€ paHEee HEU3BECTHBIX, OCO3HABaTh JACHUIMUTHI COOCTBEHHBIX
3HAHUUN U KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATD
CTPECCOBYIO  CHUTyalldl0 Kak  BbI30B, TpeOyIOIM  KOHTpMeEp,
KOPPEKTUPOBATh IPUHUMAEMBIEC PEIICHUS U JeUCTBUS, (POPMYIUpPOBATh U
OIICHUBATh PUCKHU U MOCIEACTBUS, POPMHUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBMs:

e BBIBISATH M  XapaKTepU30BaThb  CYLIECTBEHHbIE  MPHU3HAKU
MAaTeMaTUYeCKNX OOBEKTOB, TOHATHI, OTHOLICHUNA MEXIY
MOHSATUSIMH, (dbopMyIMpoBaTh onpeaeaeHus MOHSITUH,
YCTAaHABIMBATh  CYUIECTBEHHBI  NpHU3HAK  KJIaccU(UKaIH,
OCHOBaHMSI  JJia  00OOUIEHUST W CpPaBHEHHUSA, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYJIMPOBATH U MPEOOPA3ZOBBIBATH CYKICHUS:
YTBEPAMUTENIbHbIE M OTPULIATENbHBIE, €IUHUYHBIC, YaCTHBIE U
o01111€e, YCIOBHBIE;

e BBIBJISITH MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M
npoTuBopeursi B (akTax, JaHHBIX, HAOJIONEHUSIX U
YTBEPXKICHUSAX, Mpe[jaratb  KPUTEPUU  JJs1  BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUN;

e Jle7aTh  BBIBOJBI C  KCHOJB30BAHMEM  3aKOHOB  JIOTHKH,
JNEAYKTUBHBIX M UHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIOUEHUN
110 aHAJIOTUU;

e pazbupaTh JOKa3aTeIbCTBA MATEMAaTHUYECKUX  YTBEPKICHHM
(OpsiMble ¥ OT MPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIIEHO
HECJIOXKHBIE JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX (bakToB,
BBICTpaWBaTh  apryMEHTAIMI0, OPUBOJUTH  MPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaTH cHoco0 pemieHUuss Yy4uyeOHOM 3amauud  (CpaBHUBATH
HECKOJbKO  BapUMaHTOB  pelIeHus, BbIOMpaTh  HaumOoJiee
NOAXONSIIMA € y4€TOM  CaMOCTOSITENIbHO  BBIJEICHHBIX
KPUTEPHUER).



ba3oBble nucciieoBarTe/bCKHeE AeiiCTBUS.

MCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUM WHCTPYMEHT
MTO3HAHMS, dbopmynupoBath BOIIPOCHI, bukcupyromme
MPOTUBOpPEYHE, TMPOOJeMy, CaMOCTOSITENbHO YCTaHABJIUBATH
HMCKOMO€ U JaHHOe, (GOpMHUPOBATh TUIOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

OPOBOAWTH IO  CAMOCTOSITENIBHO  COCTABJICHHOMY  IUIaHy
HECJIOKHBIA  SKCIIEPUMEHT, HEOONBIIOE HUCCIEIOBaHHE IO
YCTAaHOBJICHUIO  OCOOCHHOCTEH  MaTeMaTU4YecKOro  OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSTEIIbHO (OPMYIMPOBAaTh OOOOIICHUS ¥ BBIBOJBI 10
pe3yinbTaTaM  MNpPOBEACHHOTO  HAOMIOJACHHS,  HCCIEIOBaHUS,
OILICHMBAThH JOCTOBEPHOCTH MOJyUYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
0000IIeHMI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIpolecca, a TaKKe
BBIJIBUTATh MIPETIOI0KCHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJAOCTATOYHOCTh M H30BITOYHOCTh HMH(POpPMALINH,
JAHHBIX, HEOOXOIUMBIX JIJISl PEILICHUS 3a/1a4K;

BBIOMPATB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HMH(YOPMALMIO PA3IUYHBIX BUIOB U  (popm
MIPEICTABJICHHUS;

BBIOMPATH bopmy IIPEACTABIICHUS uH(popmanuu 51
WUTIOCTPUPOBATh pEIIAeMble 3aJauyd CXEeMaMu, JAuarpaMMaMu,
MHOU rpauKoi U UX KOMOMHALIUSIMU;

OLICHMBATh  HAAEKHOCTh  MHGMOpPMAIMM 1O  KPUTEPUSIM,
MPEJIOKEHHBIM YUHUTEIEM WIH c(hopMyIUPOBaHHBIM
CaMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHHBEpPCaIbHbIC y4eOHbIE JeHCTBUS:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKIEHUS B COOTBETCTBUM C
YCIOBHSIMU M LEJIAMH OOIIEHMs, SICHO, TOYHO, TI'PaMOTHO
BBIPaXaTh CBOIO TOUYKY 3PCHUS B YCTHBIX M NMUCHbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHMS MO XOJy pPEIICHUs 3aJayl, KOMMEHTHPOBATh
MOJIyYeHHBI PE3yNIbTaT;

B XoJe oOOCyXJAeHHMs 3aJaBaTb BONPOCHI MO  CYILIECTBY
o0cyK1aeMoi TeMbI, TPOOJIEMBI, pellaeMom 3aJjauu, BbICKa3bIBaTh
UJEU, HalEJCHHbIE Ha TMOWCK PEIICHHs, COMOCTaBIATh CBOU
CY)KIIEHUS C CYXXIEHUSMU JAPYrMX YYacCTHUKOB JIMAJora,
OOHapy»XMBaTh Pa3IU4YUE U CXOJCTBO IO3UIUH, B KOPPEKTHOMN
dbopme hopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;
OPENCTaBIATh pEe3yJbTaThl pELICHUS 3a/Jayd, HKCIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTa, CAMOCTOSTENBHO BBIOMpATh QopMar
BBICTYIUIEHUSA C Y4€TOM 3aJau Mpe3eHTAlMu W OCOOEHHOCTEH

ayIUTOpUH;
NOHMMATh M MCHOJIb30BATh NPEUMMYIIECTBA KOMAHIHOM U
WHIVBHUYaJIbHON paboThI pu peLIeHnH y4eOHBIX

MaTeMaTHYECKHUX 3a/1a4;

NPUHUMATh IIeJIb COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATH
OpTaHU3aIMI0 COBMECTHOW pPabOThI, pacmpeneiisaTh BHIBI padoT,
JOTOBAapUBaThCA, OOCYXKJaTh TNPOLECC M pPe3ynbTar paldoThl,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;



e y4YacTBOBaTh B IPYIIOBBIX ¢opMax paboTsl (0OCYyKaeHHs, 0OMEH
MHEHUSIMH, MO3TOBBIE€ INTYPMBI M JPYTHE), BBIIOJIHATH CBOIO
yacTb pabOThl M KOOPAMHUPOBATH CBOM JCHCTBHUS C APYTUMHU
YJIeHaMU KOMAaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIa/Ja B OOIIUMN
OPOAYKT MO KPUTEPHUsM, CHOPMYIHMPOBAHHBIM yYaCTHUKAMU
B3aNMOJICHCTBUS.

PeI‘yJIﬂTI/IBHLIe YHUBEPCAJIBbHBLIC yqeﬁﬂble IleﬁCTBHH

Camoopranusanms:

e CAMOCTOSITENBHO COCTABIIATH IUIAH, AJITOPUTM PELICHUS 3aJa4d
(umm  ero dYacTh), BBIOMpPATh CMOCO0 pemieHus ¢ Y4ETOM
UMEIOIIMXCA  PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEW,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPUAHTHI PELICHUN C
y4ETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBbHBIN HHTEJJIEKT:

e BIAAETh CIHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipouecca U
pe3yibTaTa peleHus MaTEMaTUYECKOM 3a/1auu;

e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpHU
pElIeHUH 3a/1aud, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSATENBCTB, HAJICHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEM;

e OLICHUBATH COOTBETCTBHE pe3yibTaTa NesATENbHOCTH
MOCTaBJICHHOW WLEIM U  YCIOBUSAM, OOBACHATh HPUYHUHBI
JOCTH)KEHHUS I HETOCTYXKEHUSI LIEJH, HAXOAUTh OLIMOKY, AaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOydenus B 7 Kjaacce OOyyarolUMicad TMOIYYUT
CJIEYIOIUE IIPEIMETHBIE PE3YJIBTATHI:

Pacnio3HaBaTh H3y4Y€HHbBIE T'€OMETPUYECKHUE (UTYPBI, ONPEAENAThH
X B3aUMHOE pAaCIOJNOXKEHUE, H300pakaTb reoMeTpuYeckue (QUrypsl,
BBIIIOJIHATDh YEPTEXKU M0 YCIOBUIO 3amaud. M3MepsATb JIMHEMHBIE U
YIJIOBBIE BEJNWYMHBI. Pemars 3a7auu Ha BBIYMCIIECHUE JJIMH OTPE3KOB U
BEJINYVH YTJIOB.

Jlenats TpyOyI0 OLICHKY JTMHEHHBIX U YIJIOBBIX BETUYHUH MPEIMETOB
B pealbHOW >KU3HHM, pa3MEepoOB MPUPOJHBIX O0O0BEKTOB. Paznuuarhb
pa3Mepsbl 3TUX OOBEKTOB 0 MOPSAKY BETUUHHBI.

CTpouTh 4epTeXKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp3oBaThCs MIPU3HAKAMU paBEHCTBA TPEYTOJIBHUKOB,
UCIIOJIb30BaTh MPU3HAKKM U CBOMCTBAa PABHOOEAPEHHBIX TPEYrOJbHUKOB
IIPU PELICHUU 33/1a4.

[IpoBoguTh  JOTMYECKME  PACCYXACHUS C  HCIOJb30BAHHUEM
FEOMETPUYECKUX TEOPEM.

[Tonp3oBaThCA IPU3HAKAMH pPaBEHCTBA IPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJMaHbl, NIPOBEAEHHONM K THUIIOTEHY3€
IPSAMOYTOJBHOIO TPEYTOJIbHUKA, B PEIIEHUHA T'€OMETPUUYECKHX 3a1ay.

OnpenensaTe napajuieaIbHOCTh MPSMBIX ¢ IOMOILIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HuMH cekymas. Onpenenars napamiedbHOCTh IMPSAMBIX C



MOMOIIIBIO PABEHCTBA PACCTOSIHUA OT TOYEK OJHOM MPAMOM JO TOYEK
IPYTOoM IPSIMOM.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBOINTh BBIYMCIEHHS W HAxXOJIWTh YHUCIOBBIE U OyKBEHHbBIC
3HAYEHHUS YIJIOB B I€OMETPHUUYECKHUX 3aa4aX C MCIOJb30BAHUEM CYMMBI
YIJIOB  TPEYTrOJABHUKOB M  MHOTOYTOJBHUKOB, CBOWCTB  YTJIOB,
00pa30BaHHBIX MPHU MEPECCUEHUH JABYX NapaJLIEIbHBIX IPSIMBIX CEKYLIEH.
Pemate nmpakTUyecKue 3a1a4n Ha HAXOXKIECHUE YIJIOB.

Brnagere mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh
ONpeaeNsTh OMCCEKTPUCY yIJIa U CEPEAMHHBINA MEPIEHANKYIISIP K OTPE3KY
KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIHpOBaTh OINPEACICHHUS] OKPYKHOCTH W Kpyra, XOpAbl H
JUaMeTpa OKPYKHOCTH, TIOJIb30BaTbCsi WX CBOWCTBAMH. YMETh
MIPUMEHSTh 3TU CBOICTBA IPU PELICHUU 3a]1a4.

BrageTs MoHATHEM ONUCAHHOM OKOJIO TPEYTroJIbHUKAa OKPYKHOCTH,
yMeTh HaxoauTh €€ ueHTp. Ilomp3oBartbest (akTamMu O TOM, UTO
OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCs] B OJHOW TOYKE, U O
TOM, YTO CEpPEIMHHBIE MEPIEHIUKYISPbl K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJHOM TOUKE.

Brnagere moHATHEM KacaTelbHOM K OKPY>XHOCTH, I0JIb30BaThCS
TEOpEeMOM O  TNEpPIEeHIUKYJSIPHOCTH  KacaTeIbHOM H  paauyca,
MPOBEAEHHOTO K TOUKE KaCaHHsl.

[Tonb30BaThCAd MPOCTEUIIMMU T€OMETPUYECKUMH HEPABEHCTBAMM,
MMOHUMATh UX MPAKTHYECKHUI CMBICII.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOEHUSI C MOMOUIBIO
LUAPKYJIA U JINHEUKU.

K xoHmy oOyuenus B 8 KkJjacce 0Oydyaromuics MOIXYYUT
CJIeIyIOLIME TPEAMETHbBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPU PEUICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM MEPECEUECHHs] MEIUAH TPEyTrOJbHUKA
(1IeHTpa Macc) B pelieHuu 3a1ad.

Brnanete moHATHEM CpelHEW JMHUU TPEYroJbHUKA W Tpareruw,
MPUMEHATh WX CBOWCTBA IMPU PEUICHUU TEOMETPUYECKUX 3a/ad.
ITonp3oBaTeca Teopemon @aneca M TEOPEMOM O MPONMOPLUOHATBHBIX
OTpe3Kax, MPUMEHATh UX JJI PEUICHUS MPAKTUYECKUX 3a]ad.

[IpuMeHATh TpPU3HAKKM NOJO0OMS TPEYroJIbHUKOB B PEIICHUH
reOMETPUYECKUX 33]1aY.

[Tonb3oBaThes TeopeMoit [Iudaropa s pemieHus: reoMeTprUIecKuX
U npakThuyeckux 3agad. CTpouTb MaTEMaTUYECKyI0 MOJElIb B
NPAKTUYECKUX 3a/1a4aX, CaMOCTOATENbHO JeNaThb YepTEéX U HaXOAUTh
COOTBETCTBYIOIINE JITIMHBI.

Braners mOHATUSIMU CHUHYCAa, KOCUMHYCA M TaHI€HCa OCTPOro yria
OPsIMOYTOJILHOTO TpeyroyibHUKa. [101b30BaThCs 3TUMHM TOHSITHSIMU IS
pelIeHus IPAKTUYECKUX 3a/1ay.

Beruucnars (paziuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U
IUIOLAANM MHOTOYTONBHBIX Quryp (MOJb3ysAch, TJ€ HEOOXOIUMO,
KalbKyJsATOpoM). [IpUMEHATh TONy4YEeHHbIE yMEHUS B MPAKTUYECKUX
3a/iayax.

Brnagetp NOHATHSMU — BIMCAHHOTO W IEHTPAJIBHOTO  yrIJa,
UCIIOJI30BaTh TEOPEMBbl O BIIMCAHHBIX YIJaX, YIVIAX MEXKIY XOpAaMH



(cexymmmH) W yrjie MeXIy KacaTeIbHOM M XOpAOW NpH pEHICHUH
r€OMETPUYECKUX 3a]aY.

Bragere NOHATHEM ONKUCAHHOIO YETBIPEXYTOJIbHUKA, MPUMEHSThH
CBOMCTBA OMMCAHHOI'O YETHIPEXYTOIbHUKA ITPU PEILICHUH 33]1a4.

[IpuMeHATh TOJyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTUYECKHEe MOJEIN I 3aJad PEaJbHOW MKU3HU M MPOBOAMTH
COOTBETCTBYIOIIME BBIUMCICHHS C MPUMEHEHHEM [MOA00OHS U
TPUTOHOMETPHH (TIOJIB3YSCh, TJI€ HEOOXOAUMO, KATbKYJISATOPOM).

K koHmy oOyueHns B 9 Kkjacce OOyYarolIUUCA MOJXYYUT
CJIEIyIOIME IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTH C
UX TIOMOILIBIO PA3JIMYHBIE 3JIEMEHTHI MPSAMOYTOIBHOIO TPEYroJbHUKA
(«pemieHre MpPSAMOYTOIBHBIX TPEYroJbHUKOB»). HaxoauTs (¢ mMOMOIIBIO
KQJIBKYJIATOPA) JUIMHBI U YTJIbI JUIsI HETAOJUYHBIX 3HAYEHUH.

[Tonp30BaThCA dbopMynamMu  OpUBEACHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUIsI HAXOXACHHUS COOTHOIICHHIA
MEXIy TPUTOHOMETPUUECKUMU BEIUUUHAMH.

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUIsl HAXOXKICHHS
pPa3IMYHBIX D3JIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY),
MPUMEHSATH UX NPU PEIICHUH T€OMETPUYECKHX 3a/1ay.

Bnagets noHATHsIMH NTpeoOpa3oBaHUs MOAO0OUS, COOTBETCTBEHHBIX
AJE€MEHTOB MoJ00HBIX Quryp. I[lonmp3oBaThcs CcBOMCTBaMH TOA00UA
MPOU3BOJIBHBIX (PUTYp, YMETh BBIUHUCIATH JJIMHBI U HAaXOIWUTh YTIJbl y
nogoOHbIx (uryp. IIpumeHsTh cBoMcTBa MOAOOUS B MNPAKTUYECKUX
3aayax. YMeTh NPUBOJUTh IPUMEPHI MOAOOHBIX (PUTYp B OKpPYKAIOUIEM
MHUpe.

[lonb30oBaThcsd TeOpeMamMu O MPOU3BEACHHH OTPE3KOB XOpI, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[lonb30BaTbCAd BEKTOpaMH, NOHUMAaTh WX TE€OMETPUUYECKUN H
(U3MUECKUIl CMBICH, MPUMEHSTh WX B PEUICHUU TIE€OMETPUYECKHUX U
¢usnueckux 3anay. [[puMeHsTh CKaIsSIpHOE MPOU3BEICHUE BEKTOPOB AJIs
HaXOKJEHUs UIUH U YTIIOB.

[Tonb30BaThCAd METOAOM KOOPAMHAT Ha IUIOCKOCTH, TPUMEHSThH €ro
B PEILIEHUH T€OMETPUYECKHUX U IPAKTUYECKUX 3a/ay.

Brnagete MNOHATHSMU NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIUHBI
OKPY>KHOCTH, JUIMHBI YT OKPYKHOCTHU U PaJUaHHON MEpHhI yIia, YMETh
BBIUMCIIATh IUIOIIAJb Kpyra M ero 4acrei. [IpuMeHATh MoiayyeHHbIE
YMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM UEHTpbI) CUMMETpUHM (UTYp, TPUMEHSTH
JBUYKEHUS TJIOCKOCTH B MPOCTEHIINX CITyYasix.

[IpuMeHATh TOJSyYEHHbIE 3HAHUS Ha TMpPAKTUKE — CTPOUTh
MaTEMaTUYECKUE MOJENH IS 3a/lad PEeaIbHOM MU3HM WU TMPOBOAMTH
COOTBETCTBYIOIIME  BBIUMCICHUS C TNPUMEHEHHEM Moao0us
TPUTOHOMETPUUECKUX  (QYHKUMHA  (MONB3YysCh, TIA€  HEOOXOIUMO,
KQJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
duekTpoHHbIe (LM POBbLIE)
N HaumeHoBaHMe KoumnuectBo yacos oOpa3oBaTejibHbIe pecypchl
[1]
11/-11 Pa3aeioB U TeM
NporpamMmsbl KonTtpoJabHbie IpakTHyeckune
Bcero
padoThbI padoThbI
IIpoctrenmme
r€OMETPUUYECKHE
HUTYPbI U UX
1 ?BO;(I:)TBa 14 bubmuorexa [IOK
’ https://m.edsoo.ru/7f415e2e
N3mepenue
TreOMCTPHUICCKUX
BEJIMYUH
bu6anoreka LIOK
2 T
PEYTOTRHIIH 22 1 https://m.edsoo.ru/7f415e2e
[TapamiensHbIe
3 psIMBIE, CyMMa 14 1 bubmmoreia LTOK
P e https://m.edso0.ru/7f415e2e
yTJI0OB TPEYTOJIbHUKA
OKpYy>KHOCTB M KPYT.
4 Fecif[]eT quCKHepy 14 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 [ToBTOpEHME, 4 1 but6mmorexa [IOK
00001IeHNe 3HAHUHT https://m.edsoo.ru/7f415e2e



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

YACOB I10 68 4 0
I[TPOI'PAMME
8 KIIACC
DJIeKTpOHHbIe (LM (pPOoBbIE)
N HauMeHoOBaHHe KoumnuectBo yacos o0pa3oBaTe/ibHbIE PeCypChl
[1]
11/-11 PAa3aeIoB U TeM
nporpaMMsI KonTpoabHble IIpakTHyeckue
Bceero
padoThI padoThI
N bubmuorexa [JOK
4
CTRIPEXYTOTRHIIH 12 https://m.edsoo.ru/7f417e18
Teopema Paneca u
TeopeMa o
IPOIOPIIMOHAIBHBIX 15 bubmorexa HOK
ponoptt https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbBIE
TPEYTOIbHUKH
ITmomans. Haxoxnenue
Ioniaaen
TPEYTOIbHUKOB H 14 bubnnoreka [JOK
MHOTOYTOJIBHBIX (PUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX
duryp
Teopema [Iudaropa u 10 bubnnorexka [JOK
Hayvaja TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTiab1 B OKPY>KHOCTH. 13 bubnuotexa [JOK



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

Bnoucannsie n
OIMCaHHbIE
YEThIPEXYTOJIbHUKH.
KacarensHbIe K
okpyxHocTu. Kacanue

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

OKPYHOCTEH
[ToBTOpEHuUeE, 4 bubnuorexa [JOK
000011eHE 3HAHUNA https://m.edsoo.ru/7f417e18
OBILEE KOJIMYECTBO 68 0
YACOB I10 [IPOTPAMME
9 KIIACC
HaumenoBanue KosmmyecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3iejioB U TeEM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
IporpamMmel padoThI padoThbI
Tpuronomerpus.
Teopembl KOCUHYCOB 16 bubnnoreka [JOK
Y CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[Tpeobpa3zoBanue
og00us.
MeTpHaecKie 10 bu6mmorexa [IOK
P https://m.edsoo.ru/7f41al2c
COOTHOLLEHUS B
OKPYXHOCTHU
bu6mmorexa [IOK
Bexropet 12 https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

JexkapToBbl
4 KOOpJIMHATHI HA 9 bubmoreia OK
P https://m.edsoo.ru/7f41al2c
IIOCKOCTH
IIpaBunpHbBIE
MHOTOYTOJIbHUKH.

5 JliHa OKpYKHOCTH U 3 bubmumoreka [IOK
IJIOIIAJb KpyTa. https://m.edsoo.ru/7f41al2c
Brruucnenue
Iomanaeu

5 JBrxeHus 6 bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHME,

7 00001IcHHE, Z bubmuoreka [JOK
cUCTeMaTHu3aIus https://m.edsoo.ru/7f41al2c
3HAHUHU

OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOTPAMME
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