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HOACHUTEJBHASA 3AIINCKA

I'eomeTpuss Kak OJMH W3 OCHOBHBIX pAa3/ENIOB IIKOJBHOW MaTEMATHKH,
UMEIOIINUNA CBOEH 1eNIbI0 00ECleYuTh U3yUeHHE CBOMCTB M pa3MepoB GUTYp, UX
OTHOIIIEHWI W  B3aUMHOE PACHOJIOKEHUE, ONUpPAETCsl Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYI0 JUHUIO. [[eHHOCTh M3ydeHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO
o0miero o6pa3oBaHus 3aKIIOYAeTCS B TOM, YTO OOYYAIOIIMHCS YUUTCS TPOBOAUTH
JIOKa3aTEJIbHbBIE PACCYKICHUS, CTPOUTH JOTUUECKUE YMO3AKIIOUEHHUS, 10Ka3bIBATh
VCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPHPHUMEPBI K JIOKHBIM, MPOBOJIUTH
paccyXIeHus «OT MPOTHUBHOIO», OTJIMYAaTh CBOMCTBA OT  TMPU3HAKOB,
dbopMyIHpOBaTh OOPATHBIE YTBEPKIACHUS.

BTopoii wnenbr0 W3ydeHHS TEOMETPUM SIBJISIETCS HCHOJIB30BAaHHE €€ Kak
MHCTPYMEHTA IPU PELICHHM KaK MAaTEMaTUYECKUX, TaK M IMPAKTUYECKHX 3a/]ad,
BCTPEYAIONIMXCS B pealbHOW >KkU3HU. OOyuwaromuics JOKEH HayYUuThCs
ONPENICNIUTh TE€OMETPUUECKYI0 (PUTYypy, omucaTh CIOBAMM JaHHBIM UYEPTEK WIH
PUCYHOK, HAaWTHU TIJIOIIA/Ib 3€MEJILHOIO y4acTKa, pacCUYUTaTh HEOOXOIUMYIO JIJTUHY
ONTOBOJIOKOHHOTO Kalessi Wiu TpeOdyemble pa3Mepbl rapaxa Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BBIYMCIHUTEIIbHAS JIMHHUS B U3YYEHUH T€OMETPUH.
[Ipu pelieHnu 3ajad NPaKTUUECKOTO XapakTepa OOYUYaroIIMHCS YUUTCS CTPOUTh
MaTeMaTUYECKUE MOJCIM  pEabHbIX JKU3HEHHBIX CHUTyallMii, MPOBOJUTH
BBIYMCIICHHUS Y OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3yIbTarTa.

Kpaiine BaxHO MOAYEPKHUBATH CBSI3M TEOMETPUU C JPYTUMHU YUEOHBIMH
IpeIMeTaMu, MOTUBUPOBATH UCIIOJIH30BATh ONPEACIICHUSI TEOMETPUUYECKUX PUTYp U
MOHATHUM, JIEMOHCTPUPOBATH NPUMEHEHHE TIOJYYEHHBIX YMEHUH B (QU3UKE W
TEXHUKE. OTHU CBsI3M Haubojee SpPKO BUJIHBI B TeMax «BekTopbl»,
«Tpuronomerpuueckue COOTHOWIECHUs», «Merton xoopauHat» u «Teopema
[Tudaropar.

VYuebnbiit kypc «l'eomMeTpus» BKIIOYACT CICAYIOIIHME OCHOBHBIC pa3iciibl
conepxkanusi: «l'eomerpuueckue (¢GuUrypel M HUX CcBoWcTBay, «l3mepeHue
reOMETPUYECKUX BETUIUHY, «J[eKapTOBbI KOOPAUHATHI HA TIOCKOCTHY, «BEeKTOpbI»,
«JIBmxenust mockoctuy, «IIpeodpazoBanus mogo0ous».

Ha u3ydenne yuebHOTro Kypca «I'eomerpusi» orBogutcs 204 daca: B 7 kiacce
— 68 yacoB (2 yaca B Hezel0), B 8 Ki1acce — 68 yacoB (2 yaca B HefleNt0), B 9 kiacce
— 68 yacoB (2 yaca B HEJEINIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbnbele nonsatusa reometpun. Touka, npsimasi, OTPE30K, JIyd. YToJ. Buabl
yIJIoB. BeprTukanbHple W CMeEXHbIE YyIUIbl. buccexkrtpuca yruma. Jlomanas,
MHOTOYTOJIbHUK. [IapaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

Cummerpuunsble purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cuMMeTpuH. [Ipumepsl
CUMMETPHUU B OKPYIKAIOILIEM MHpE.

OCHOBHBIE TIOCTPOEHUSI C IMOMOIIBIO LUPKYJIS WU JIMHEWKU. TpeyroyibHHK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTBA.

PaBHOOeApeHHBII M PaBHOCTOPOHHUM  TPEyrojJbHUKW. HepaBeHCTBO
TPEYTOJbHUKA.

CBoiicTBa 1 MPU3HAKK PaBHOOEAPEHHOTO TpeyToiabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBbHUKOB.

CBOMCTBA M MPU3HAKH MMAPAIIIENBHBIX IPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Bremnue yrisl TpeyrosbHuKa.

[IpsmMoyrosbHbIli  TpeyrodpHUK. CBOMCTBO MEIHWAaHBl MPSIMOYIOJBHOTO
TPEYTOJbHUKA, TPOBEAEHHOM K TUIIOTEHY3€E. [[pu3HaKku paBeHCTBA NPSIMOYTOIbHBIX
TPEYTOJIBHUKOB. [[pAMOYTOJIBHBIN TPEYTOIBHUK C YTioM B 30°.

HepasencTsa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE
JIOMaHOH, Teopema O OoJblIeM yIjie W OOJbIIEH CTOPOHE TPEyTroJbHUKA.
IleprieH MKy ISP ¥ HAKIIOHHAS.

I'eomeTpuueckoe Mecto TO4YeK. buccekTpuca yrima ©W  CEpEeaUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpy»XKHOCTb W Kpyr, XOopJa U JuaMeTp, HuX CcBoiicTBa. B3anmHoe
PacCIIONIOKEHUE OKPY)KHOCTH U mpsiMoi. KacarenbHas U cekyiias K OKpPYKHOCTH.
OKpy»XHOCTb, BIIMCaHHas B yroj. BrncaHHas W ONMCaHHAs OKPYXHOCTH

TPEYTOJIbHUKA.
8 KJIACC

Yetpipéxyronpauku. [lapamnenorpamm, ero nmpu3Haku U CBOMcTBa. YacTHbIE
Cllyyau TapajuieorpaMmoB (TIpSIMOYTOJBHUK, pOMO, KBajpaT), UX TMPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBONCTBA U MPU3HAKHU.
[IpssmoyrosibHas Tpanenus.

Meron ynBoenuss menuanbl. LleHTpanbHas cumMmerpusa. Teopema daneca u
TEOpEMa O MPOMOPUUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Mmacc TpeyroiabHuKa.

[TogoGue TpeyroapHukoB, Kod(duiment mnomodbus. [lpusHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenne noao0us npu peleHuy NpakTUYECKUX 3a/1ay.



CpoiicTBa miomaneil reomerpuueckux ¢uryp. Popmynsl Ui IIIOLIAAUA
TpPEyrojbHHKa, NapajuieJorpaMma, pomda u Tpaneuuu. OTHOLIEHHE IUIomanen
OJ00HBIX (UTYP.

Boruncnenue miomanei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenune Teopemsr Iludaropa mnpu permeHun
NPAaKTHYECKUX 3a/ad.

CuHyC, KOCHHYC, TAHT'€HC OCTPOrO yrIjla MpsIMOYTOJbHOI'O TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpHUroOHOMETpUUYecKue (yHKIUU
yrioB B 30, 45 u 60°.

BrucanHble M HEHTPATIBHBIE YIJIbI, YTOJI MEXAY KacaTeJIbHON U XOpAOU. Y TIIbl
MEXJy XOpIaMU U CEeKyUIMMH. BrucaHHble M ONMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnosnoxeHue AByX OKpykHocTeil. Kacanue okpyxkHoctell. OOmiune
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHnreHnc yrimoB or 0 gmo 180°. OcnHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pewenne tpeyronbHukoB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
IPAKTUYECKUX 33]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MPOU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O POU3BEICHUH OTPE3KOB
CEKyLIUX, TEOpPEMa O KBAIpaTe KacaTeIbHOM.

Bektop, gnmmMHa  (MOAyJb)  BEKTOpA,  COHANpPABIEHHBIE  BEKTOPBI,
IIPOTHBOITIOJIOKHO HANPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallMd HAJA BeEKTOpaMu. PasznokeHuWe BEKTOpa MO JBYM
HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BekTtOpa. CKalnsipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHHE JJIs1 HAXO0XICHMS IJTUH U YTJIOB.

JlekapTOBBI KOOPIMHATHI HA IUNIOCKOCTU. Y PABHEHUS NPSIMOM U OKPY>KHOCTH B
KOOpDAMHATAX, MEPECEUCHUE OKPYKHOCTEW M NPSAMBIX. MeToJ KOOpIWHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. J[JTMHA OKpYKHOCTH. ['pagycHas u paanaHHas
Mepa yria, BbIUHCIEHUE [UIMH AYr OKpYy)KHOcTed. Ilnomans Kpyra, cekropa,
CErMeHTa.

JIBUKEHUsl TUIOCKOCTH W BHYTPEHHUE CUMMETpUU (QUTYyp (3JeMEHTapHbIe
npeacrasiienus). [lapamnensubliii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMsS ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yabTaTbl OCBOCHHSA IporpaMmbl  y4eOHOro Kypca
«'eomeTpus» XapaKTEpHU3yHOTCS:

1) maTpuoTHYecKkoe BOCIIMTAHNE:

MIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M  HACTOALIEMY POCCHMCKON
MaTE€MAaTHUKH, IEHHOCTHBIM OTHOIIIEHHEM K IOCTHKEHHUSIM POCCHUICKUX MaTEMAaTHUKOB
U POCCUHCKONW MaTeMaTHYECKOW IIKOJIBI, K MCIIOJIB30BAHUIO 3TUX JTOCTUKCHUN B
ApYTUX HayKax U MPUKJIaJHbIX cepax;

2) IpakKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEN IPAKJAHWHA U PeaIU3alUuu €ro
npaB, TMpEACTaBICHUEM O MATEeMAaTHYECKUX OCHOBAX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHM, MPOUEAYp TPakJaHCKOTro o0miecTBa (Hampumep,
BBIOOPBI, OIPOCHI), FOTOBHOCTBIO K 00CYKIEHUIO ITUUECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBoe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEIICHUM NPAKTUYECKUX 3a1ad
MaTEMaTU4YECKOM HaIIPaBIECHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha NPOTSIKEHUWU BCEW >KM3HU ISl YCHEIIHOM MpOoQecCHOHATBHON
NEeSATEIbHOCTY W PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
HOCTPOECHUEM UHIUBUAYaJIbHONU TPACKTOPUU 0Opa30BaHUs U JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PELIEHUN, PaCCyKICHUW, YMEHHMIO BHJETbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalUMel B JCSATENbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJOBEKA, MPUPOIBI U
oOuiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM Haykd Kak cdepbsl dYeroBedecKon
NEeSATEIbHOCTH, 3TAloOB €€ pa3sBUTUS W 3HAUMMOCTH I Pa3BUTHS LMBWIM3ALMUHU,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH U MAaTEMaTHYECKON KyJbTYypOH Kak CpelICTBOM
NO3HAHUS MHPA, OBJAJEHUEM TMPOCTEHIIMMH HABBIKAMH HCCIEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (OPMHUPOBAHHE KYJILTYPbI 310POBbS M
3MOLMOHAJIBHOIO 0/1arONOJyYHUs:

TOTOBHOCTBIO IIPUMEHATh MAaTE€MATHYECKHE 3HAHUSA B HMHTEpecax CBOEro
3I0pOBbsl, BEACHMS  3J0pOBOro  oOpa3a JKHM3HM  (3J0pOBOE  IUTAaHHUE,
cOAMaHCUPOBAHHBIA PEXHUM 3aHATHM M OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HAaBbIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

OpUEHTAalMEN Ha MPUMEHEHNE MAaTEMAaTUYECKNUX 3HAHUW JUIsl peLIEeHUs 3a/1a4 B
00J1aCTU COXPAHHOCTH OKPY>KaroUIEH Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLICHKU
UX BO3MOXKHBIX TIOCTIEICTBUMN /JIsi OKPY’KaIOIIEH Cpeibl, OCO3HAHUEM TII00aTbHOTO
XapakTepa 3KOJOTHYECKHUX IPoOJIeM U IMyTeH UX peLIeHus;

8) amanTanmusi K M3MEHSIIOIIMMCS YCJIOBHAM COIHUAJIBHON M NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBUSX HEONPENETEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€ KOMIIETEHTHOCTH 4€pe3 NMPAKTHYECKYIO EATEIBHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y APYTHX JIOEH, MpuoOpeTaTh B COBMECTHOM A€ATEIbHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHHMA, B TOM YHUCIE
(opMyIMpOBATHh UAEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUIX, B TOM YHCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBATh  CTPECCOBYID  CUTyall0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAllMI0 KaK BbI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMBbIE peIIeHUs W ACUCTBUA, (OPMYIUPOBATh U OLEHUBATH PUCKH U
nocneAcTBUs, (GOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATDI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble 1ornueckue aeicTBU:

* BBIIBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHUYCCKHX
OOBEKTOB, TIOHATHH, OTHONICHWUH MEXIy TMOHATHSIMH, (HOPMYIUPOBATH
OTIpEJICTICHUS] ~ TIOHSATHUW,  YCTAaHABIWBATh  CYIIECTBEHHBIM  TMPHU3HAK
KIaccu(ukanyu, OCHOBAaHHS HJisi OOOOIICHWS W CpPaBHEHHsS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

* BOCHPHHMMATh, (OPMYJIUPOBATh H  IMPEOOpPa3OBBIBATH  CYXKICHUS:

YTBCPAUTCIIbHBIC W OTPHULOATCIIBHBIC, CIAWHHWUYHBLIC, YaCTHLBIC U O6HH/IC,



BBISIBJIITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTHBOPEUUS
B (haKTax, NaHHBIX, HAOIIOACHUIX U YTBEPXKICHUSX, IIpearatb KpuTepun
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JieN1aTh BBIBOABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIACHHUH (IpSIMBbIE U OT
IPOTUBHOI0), MPOBOAMTH CAaMOCTOSITEIBHO HECIIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTPAUBAaTh apPryMEHTALUIO, TPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CHOCOO pelieHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUS, BHIOMpaTh HaWOOJee TOMXOMAMUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUNA WMHCTPYMEHT MO3HAHUS,
(dbopMyIupoBaTh BOMNPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHE, MpolIeEMYy,
CaMOCTOSITEJIbHO ~yCTaHaBIMBaThb MCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHHUE;

IPOBOJUTE IO CAMOCTOSITENBHO COCTaBICHHOMY IUIAHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEOBAHNUE IO YCTAHOBJICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITENIHO (POPMYIHpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3ysbTaTaM
IPOBEAEHHOIO HAOIOJEHUS, HCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

POTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpollecca, a TaKKE BBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh WHGOPMAIUHU, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a49H;

BBEIOWPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUJOB U ()OPM MPEACTABICHHUS;

BBIOMpATh (OopMy TIpEACTaBICHHS WHPOPMAMU W WUIIOCTPUPOBATH
pelaemMbpie  3a/ladyd  CXeMaMH, JuarpaMMaMH, HWHOM rpadukod U HX
KOMOHMHAILMSIMHU;

OIICHMBATh HAJAE&KHOCTh HWHEGOPMAIIMU TI0 KPUTEPHUSAM, MPEIIOKCHHBIM
yUHUTENIeM Wi CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

BOCIIPUHUMATDL U (I)OpMy.TII/IpOBaTB CYXXICHUA B COOTBETCTBHHU C YCIOBUAMHA U
OeIsIMu OGIHCHI/IH, SICHO, TOYHO, I'PAMOTHO BbIPA’KaTb CBOIO TOYKY 3PCHUA



* YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JABaTh MMOSICHEHHS IO XOIY PCIICHHS
3aJ1a4, KOMMEHTHUPOBATH TIOJyYEHHBIA Pe3yJIbTaT;

B X0ji¢ OOCYK/ICHHUS 3a71aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMBI,
poOJIeMbI, pEIIaeMoii 3a/1a4M, BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA MOMCK
pEILICHUS, COMTOCTABIISATh CBOU CYXKICHHS C CY)KIACHUAMH JIPYTUX YYACTHUKOB
nuanora, OOHApy)KMBaTh Pa3IMUMe M CXOJICTBO IO3UIUI, B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

NPEJCTABIATh PE3yJIbTaThl PEIICHUS 33/1a4, SKCIICPUMEHTA, HCCIICIOBAHN,
IIPOEKTa, CAMOCTOSTEIILHO BBIOMPATh (JopMaT BBICTYIUICHHUS C yIETOM 3a1ad
NPE3CHTAIIMNA U 0COOCHHOCTEH ayIUTOPHH;

IIOHUMATb U HCIIOJIb30BATH IIPCHUMYIICCTBA KOMaHHHOi’I )41 HH,Z[HBH,Z[Y&JIBHOIZ

paboThI MPU PEIICHNH YYEOHBIX MaTEMaTUYECKUX 3a/aY;

MPUHUMATh 11€JIb COBMECTHOM JEATENbHOCTH, IJIAaHUPOBATh OPraHU3AIUIO
COBMECTHOM paboThl, pacmpeieisTh BHUIbl pPadOT, JOTrOBApUBATHCA,
0o0Cy>XIaTh MPOIIECC U Pe3yabTaT pabOThl, 0000IATh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4aCTBOBATh B TPYIIOBHIX (hopMax paboThI (00CYkACHUSI, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbl U JAPYTUE), BBINOJIHATH CBOIO 4YacThb pPabOTHl H
KOOPAUHUPOBATH CBOM JEHUCTBUS C IPYTMMHU YJIE€HAMH KOMAaH/Ibl, OLICHUBATh
KauecTBO CBOEro BKJajga B OOMMIA MPOAYKT TIO  KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATH IUIaH, AJITOPUTM PELICHUs 3aAadd (MU €ro
4acTh), BBIOMpATh CHOCOO peIIeHHs ¢ YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJIaACThb crocodoaMu CaMOITPOBCPKH, CAMOKOHTPOJIA IIpoHeCCa U PE3yJibTaTa
peuicHusA MaTeMaTHU4YEeCKOM 3aJda4n,

npeaABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH IIPpHW PCIICHUMN 3a/lavuu,
BHOCHUTb KOPPCKTHUBLI B JACATCIBbHOCTL Ha OCHOBC HOBLIX O6CTO$IT€J'IBCTB,

HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

HPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 kJacce OOydarONIUMHCA TMOJYYUT CIEIYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

Pacno3HnaBaTh U3y4eHHBIE TEOMETPUUECKUE PUTYPHI, ONIPEACIISITh UX B3aUMHOE
PacIoIOKeHUE, M300pakaTh reoMeTpuueckue (UTypbl, BBITOJHITH YEPTEKU I10
YCIIOBHIO 3aJ1aud. M3MepATh TUHENHBIE U YIJIOBbIE BEIWYMHBL. Pemarh 3am1aun Ha
BBIUKCJIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOylO0 OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYMH IIPEAMETOB B
peaJbHOM JKU3HHU, Pa3MEpOB MPUPOJHBIX OOBEKTOB. PaznmyaTh pa3Mepbl ATHUX
0OBEKTOB I10 TOPSIAKY BEJTUYHHEI.

CTpouThb YyepTeKHU K TEOMETPUUECKUM 3a/1adyaM.

[Tomp30BaThCd TpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
IPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOIUTE JIOTHUYECKUE PACCYKACHUS C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

[Tonp30BaThC TpPU3HAKAMH PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJIMAHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA,
B PEIICHUU F'€OMETPUUECKUX 3a7aY.

OnpenensaTh napajiieIbHOCTh MPSIMBIX ¢ IOMOIIBIO YIJIOB, KOTOPBIE 00pa3yer
¢ HAMU cekymasa. OnpeaensiT napauieibHOCTh MPSIMBIX C MTOMOIIBID PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOU.

Pemrars 3amaun Ha KiieTyaTtoi Oymare.

[TIpoBOAUTH BEIYMCIICHUS M HAXOUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHUS yTJIOB
B T€OMETPUUYECKHUX 3aJ[a4axX C MCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEUEHUU JBYX
MapaJUICIIbHBIX NPSIMBIX CEKyIIei. Pemars npakTuyeckue 3aJadyd Ha HaXO0XKICHUE
YIJIOB.

Bnamers moHATMEM T'E€OMETPUUECKOTO MECTa TOYEK. YMETh OIPEICNIATh
OMCCEKTPUCY yTila U CePEIUHHBIA NEPIEHIUKYJIIAP K OTPE3KY KaK FreOMETPUUYECKUE
MecTa TOYCK.

DopMyIUpPOBATH OMNPEIACICHUSI OKPY>KHOCTA W Kpyra, XOpAbl M JHAMETpa
OKPY>KHOCTH, MOJIb30BATHCSI UX CBOMCTBAMH. Y METh NMPUMEHSATH 3TH CBOMCTBA IPU
pEILIEHNH 3aay.

Bnagete nmoHATHEM ONMMCAaHHOW OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs (akTamMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCI B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagere moHATHEM KacaTeIbHOM K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOM O
MEPIEHAUKYJISIPHOCTH KacaTeIbHOM U paanuyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonb30BaThCAd NPOCTEUIIMMU F€OMETPHUUYECKUMU HEPABEHCTBAMH, TIOHUMATh
UX NPAKTUYECKUI CMBICIL.

IIpoBOINTHE OCHOBHBIE T€OMETPUYECKHUE ITOCTPOCHHUS C ITOMOIIBIO LIUPKYJIS U
JINHENKU.

K koniy oOyuenus B 8 kiiacce o0OyyarOmIMiiCSs MOJYYUT CIEAYIOLINE
MIPEAMETHBIE PE3YNIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBl YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
[I0JI30BAThCS UX CBOMCTBAMU IPH PELICHUM F'€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM NEPECEUYECHHUsS] MEIHWAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIICHNUH 3a/1ay.

BniageTs noHATHEM CpeIHEN JIMHUK TPEYTOJIbHUKA U TPANECLIMH, TPUMEHSITh UX
CBOMCTBA IIPH PEIICHUH reoMeTprudecKux 3aaad. [lonp3oBarscs Teopemoint Paneca u
TEOPEMON O MPONOPLUHUOHAIBHBIX OTpPE3KaxX, IMPUMEHATb WX Ul PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh NpHU3HAKHU NTO00MS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a/1ay.

[Tonb3oBatbes TeopeMoil Iludaropa s pemeHUsT T€OMETPUYECKUX U
IpaKkTUYeCKUX 3a1a4. CTpOUTh MaTEMAaTUYECKYIO MOJEIIb B IIPAKTUYECKUX 3aJa4ax,
CaMOCTOSTEINIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHNE JITTUHBI.

Brnagere mNOHATHMSAMHM CHHYCa, KOCHHYCa W TaHI€HCAa OCTPOro yIJa
IPSIMOYTOJIBHOTO TpeyroJjibHUKa. [1071b30BaThCs 3TUMU MOHATUSAMHU IS PELICHUS
NPAKTUYECKUX 3a/]a4.

Beruucnars (pa3iuuHbIMUA CIIOCOOAMU) TUIOIIAIb TPEYTOJIbHUKA U TUIOLIATU
MHOTOYTOJBHBIX  (uryp (monb3ysich, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MOoyYEeHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

Biagere MOHATHMSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, HUCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIAaX, YIVIAX MEXIY XOpAaMH (CEKyLIUMH) U yTIe MEXIY
KacaTeJIbHOM M XOPJO0M NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

Bragete NMOHATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELICHUY 3a/1a4.

[IpuMeHATh MOJTYyYEHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTE€MaTHYECKHE
MOJIEJIU IS 3a]1a4 PEAIbHOM KM3HU U ITPOBOJIUTH COOTBETCTBYIOIINE BEIYMCIICHUS C
MPUMEHEHUEM T0J00MSI M TPUTOHOMETpUM (TOJIB3YSICh, TIA€ HEOOXOAUMO,
KQJIBKYJISITOPOM).

K xonumy oOyuenus B 9 kiacce 0Oyd4arOIIMHCA TOJYYHUT CIEAYIOLIUE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUMU OCTPBIX YIJIOB, HAXOJUTh C HUX
ITOMOILBIO Pa3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJbHUKA («pELICHNE



MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXxoauTh (C MOMOIIBIO KaNbKYJISATOPA) AJTUHBI
U YIJIbI 17151 HETAOIMYHBIX 3HAYEHUH.

[Tosnb30BaTbesa (opMyslaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM Il HaXOXKJEHUS COOTHOUIEHHM MEXAy TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMHU.

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JJIsSI HAXOXKJICHUS PA3IUYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («PELIEHHE TPEYTrOJbHUKOBY»), NPUMEHATh HUX IpHU
pELIEHNN T€OMETPUYECKUX 3a/1ay.

Brnagets nonstusamu npeodpazoBaHus Mog00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB
noooubIx ¢uryp. [lonbp3oBaTtbest cBoOMCTBaMU MOAOOMS MPOM3BOJBHBIX (UTYD,
YMETh BBIUUCIATH JJIMHBI M HAXOAWTh YIIIBI y TOA00HBIX (uryp. [IpumeHsTSH
CBOMCTBa MOAOOMS B MpPAKTUYECKUX 3ajadaX. YMETb IPUBOJUTH IPUMEPHI
N0JOOHBIX (PUTYP B OKPY’KaOILIEM MUPE.

[Tonb30BaThCA TEOpEMaMH O MPOU3BEICHUN OTPE3KOB XOP, O MIPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.

[Tonb30BaThCs BEKTOpaMHU, MOHMMATh MX TIE€OMETPUUECKUA M (U3NUYECKUI
CMBICI, NPUMEHATh HMX B PELICHUH TIE€OMETPUYECKUX U (U3MUECKHUX 3a/ad.
[TpuMeHsTH CKaIIpHOE IPOU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JAJIUH U YTJIOB.

[Tonb30BaThCA METOOM KOOPAMHAT HA MIIOCKOCTH, TPUMEHSATD €T0 B PEIICHUU
TE€OMETPUUYECKUX U MPAKTUYECKHUX 3a71ad.

Bnagerp MOHATHSAMHM NPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI JYTH OKPY’KHOCTH M PAJMAHHON MEphl yIia, YMETh BBIUUCIATH IJIOLIA/Ib
Kpyra u ero yacteil. [[puMeHsITh moTy4eHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM UEHTPbI) CUMMETPUH (PUTYp, NMPUMEHATHh JBHKECHUS
TJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHsTh MOJTy4YEHHBbIE 3HAHMSI Ha MPAKTUKE - CTPOUTh MaTeMaTHUECKHE
MOJIEJH I 3a1a4 PeaJIbHON )KM3HU U IPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCICHUS C
MPUMEHEHUEM MOJ00Us W TPUTOHOMETPUUYECKUX (QYHKUMN (MOIB3YSACh, THE
HEO0OXO0IUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koaun4ecTBO 4acoB DJIEKTPOHHbIE
(undposbie)
HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/ Koutpoabusie | IpakTuyeckme | 00pasoBaTe/bHble
NPOrpamMMbl Bcero
padoThbI padoThI pecypcbl
[Ipocreiimme reomerpuyeckue GUrypsl U . oK
. bubmmotexka 1]
WX CBOMCTBA. lI3MepeHne reoMmeTpuuecKux 14 https://m.edsoo.ru/7f415e2e
BEJINYUH
Tpeyronbuukn 22 1 bubmorexa [IOK
https://m.edsoo.ru/7f415e2e
[TapamtensHble npsiMBbIE, CyMMa YIJI0B 14 1 Bu6morexa [JOK
TPEYroJIbHNKa https://m.edsoo.ru/7f415e2e
Oxpy>KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 Bu6morexa [JOK
OCTPOCHHUA https://m.edsoo.ru/7f415e2e
[ToBTOpenue, 0000IICHNE 3HAHUI 4 1 Bubmmoreka [IOK
https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'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 KVIACC

KosanuecTBo yacoB JJIeKTPOHHBIE
(uudgposbie)
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Kontpoabnbie | IpakTuyeckue | 00pa3oBaTejbHbie
NnporpaMmmbl Bcero
padoThI padoThI pecypceel
YeThIpEXyTroabHUKH 12 1 Bubmmoreka IIOK
https://m.edsoo.ru/7f417e18
Teopema Darneca u Teopema o
MIPOIMTOPIIMOHAIBHBIX OTPE3Kax, MOJ00HbIC 15 1 bubmnorexa LIOK
potioptt p » TIOA https://m.edsoo.ru/7f417e18
TPEYTOIbHUKH
IImomans. Haxoxnenue miomanen
TPEYTOJIbHUKOB U MHOTOYTOJBHBIX (hpyr 14 1 bubmnorexa LIOK
pey M yP- https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX puryp
Teopema [Tudaropa u Hauana 10 1 Bu6morexa LIOK
TPUTOHOMETPUH https://m.eds00.ru/7f417e18
Vbl B OKpyKHOCTU. Brincanusie u
OMMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 Bbu6nuoteka LIOK
Kacarenbnsle k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
[ToBTOpenue, 0000IICHNE 3HAHUI 4 1 bubimnorexa [LIOK
https://m.eds00.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'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 KVIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
(uudposrbie)
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m Kontpoabnsbie | IpakTuyeckue | 00pa3oBaTebHbIe
nmporpaMmmbl Bcero
padoThI padoThI pecypceel
Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 Bubmorexa [IOK
CHHYCOB. Pemenne TpeyroibH1KoB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue noaodus. Merpuueckue 10 1 Bu6mmorexa [IOK
COOTHOLICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
BekTopbl 12 1 bubmnoreka LIOK
https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPAMHATHI HA TIOCKOCTH 9 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
[IpaBunbpHBIE MHOTOYTOJIBHUKU. JlTMHA . o
bubnuoreka [JOK
OKPYHHOCTI 1 Hﬂomaﬂvb Kpyra. 8 https://m.edsoo.ru/7f41al2c
Brraucnenne miomanei
JIBMDKEHUS TIFIOCKOCTH 6 but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS ; 5 Bu6nnoreka LIOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. ['eomerpus: 7 - 9-e kitacchl: 6a30BbIN YPOBEHB: yUeOHUK; 14-¢
u3Jianue, nepepadoranHoe, 7-9 kinacc/ Aranacsu JI.C., byty3os B.®., Kagomiie

C.b. u np., AkimmonepHoe o6miectBo «M3marenpcTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






