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COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buel
yrioB. BeprukanbHble H CMEXHBIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOyroyibHUK. [lapaninenbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IOMOIIBIO LIHUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricora, Menuana, OucceKkTpurca, UX CBOMCTRBA.

PaBHOOEApeHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHuUkH. HepaBeHCTBO
TPEYTrOJIbHHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHukKa. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA U IPU3HAKU NApaJUIEIBHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Bneninue yriel TpeyroibHUKa.

[IpssMOyTONIbHBIA ~ TPEyroabHUK. (CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOJbllIel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HUX CBOMCTBA. B3anmmHoe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMou. KacarenbHas u cexyiias K OKpY»KHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroi. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.



8 KUIACC

YerpipéxyronpHuku. llapamnenorpamm, ero npusHaku U cBoucTBa. YacTHele
cllydau MapajuieiorpaMMOB (IIPSIMOYTOJIBHUK, poMO, KBaApar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpssmoyroJsibHAs Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Togobue TtpeyronbHUKOB, Ko3pduuueHnt nomoodus. I[lpuzHaku nogoOus
TpEeYroJIbHUKOB. [ [puMeHenne noqooust mpu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa miomaaeid reoMerpudeckux ¢uryp. P@opMynbl A IUIOLIAAM
TPEYroJIbHHKA, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
NMo00HBIX GUTYP.

Brruncnenne miuonaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 33/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOrO yIJIa MPSAMOYTOJIBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 n 60°.

BrnincanHble M LEHTpAIbHBIE YIVIBL, YTOJl MEXIY KacaTeJIbHOM U XOPJOW.
Yrael  Mexay ~XopgaMM M CeKylUMMH. BrnucaHHble W ONUCaHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue HIByX OKpyxkHocted. Kacanue
OoKpykHOCTel. OO11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.



9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYeCcKMX 3aad C HUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. [lonoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NPOM3BEACHUM OTPE3KOB XOpPI, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJAPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTOpaMu. PasnolkeHue BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalspHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHNE JIJI1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHUE.

[IpaBunbHbIE MHOTOYrOJbHUKHU. JlnmmHa OKpyxkHOCTH. I'panycHas wu
paguaHHas Mepa yrIyia, BBIYMCIEHUE JUIMH Oyr OKpyXHocrted. Ilnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUTYp (dJIeMEHTapHbIE
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"'eoMeTpus XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOEe BOCIMTAHME:

MpOSIBICHUEM MWHTEpeca K TMPONUIOMY H© HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peallu3alliu €ro
npaB, TMpPEJCTaBICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPEHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTH€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHOM MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAluEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, PUPOJIbI U
oOIIeCTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOM
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIS Pa3BUTHUS LUBUIN3ALINH,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTH4YECKUE 3HAHWUS B HHTEPECaxX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3II0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJI OKPYXaIOIIeH cpeabl, OCO3ZHAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpoOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 OOBEKTaX U SBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue JaeiicTBuA:
® BBUIBJISATh U XAPAKTEPHU30BaTh CYLIECTBCHHBIE NMPU3HAKKM MATEMAaTHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy TOHSATHSIMHU, (DOPMYyITHUPOBATH
ONpEAECICHUs]  TOHSITUW, YCTAHABIMBATHL  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MMPOBOJIUMOT0 aHAJIN3A;



® BOCIpPUHUMATh, (QOPMYIHpPOBATH ©  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;

® BBISBIATh  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U W
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeiaraTh KPUTEPUH JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUHIA,

e JieNaTh BBIBOJBI C WCIOJB30BAaHHEM 3aKOHOB JIOTHKH, EAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e pa30dupaTh JOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHUHU (IIPSMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCKuX (DaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

® BBIOMpPATH CMOCOO pernieHus y4dyeOHOW 3agauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCKHe 1€ CTBUS:

® HCITOJIH30BaTh BOIMPOCH KaK HMCCIICIOBATEIHCKANA WHCTPYMEHT ITO3HAHWS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME NPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOATENIFHO YCTAaHABIMBaTh KMCKOMOE M JIlaHHOE, (HPOPMUPOBATH
TUIO0TE3Y, apTyMEHTHUPOBATh CBOIO TIO3UIMIO0, MHEHHE;

® TMPOBOJUTH TIO CAMOCTOSATEIHLHO COCTaBJICHHOMY TUIAaHY HECIIOKHBINA
DKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAaHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

® CaMOCTOSITENIbHO (hOPMYIHPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOCHHS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3WMPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

® BBISBIATh HEIOCTATOYHOCTh W W3OBITOYHOCTH WH(MOPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa4H;

® BHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATH U HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

e BEIOMpaTh GOpMy TpEICTaBICHHUS HWHPOPMAIMM U HWILTIOCTPUPOBATH
pelraeMble 3amayd  CXeMaMH, JuarpaMMaM#, HWHOW Trpadukoil u HX
KOMOHMHAIUSIMU,

® OIICHWBAaTh HAAEKHOCTH HMH(DOPMAIMHM IO KPHUTEPHUSIM, TNPEATOKEHHBIM
yauTesneM uin chOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.
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KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C yCIOBUSIMHU
U LEISAMU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPELICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYeHHBIN Pe3yJIbTaT;

B XOJIe 00CYKJIeHUsI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYKIaeMOM TEMBlI,
npoOeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh pa3IMuue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
MPEACTABIATh pe3yabTaThl pelieHus 3a/1a4H, AKCIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHON
paboThI MpU PEIICHNUN YYEOHBIX MaTEMAaTUYECKUX 3a]1ay;

NPUHUMATh LEJIb COBMECTHOM JAESITENIbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, JI0roBapuUBaTHCH,
0o0CyXIaTh MPOIIECC M Pe3yabTaT padOThl, 0000IIaTh MHCHUS HECKOJIbKHUX
JIIOJICH;

y4yacTBOBaTh B TpynmoBbIX (opmax paboTel (0OCyxaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCcTh pabOThI
U KOOPIMHHMPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEro BKJIajga B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

CaMOCTOATEJIBHO COCTABJIAThH IJIAH, QITOPUTM PELICHHs 3aJadyu (WIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHUs C YYETOM HMMEIOIINXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

BJIAJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIiecca M pe3yibTaTa
pellIeHnsT MaTeMaTHYECKOH 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUH 3a/1a4H,
BHOCHTHh KOPPEKTUBBHI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIMIMNOOK, BBISIBICHHBIX TPYIHOCTEH;



® OLEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LIENN U
YCIIOBUSIM, OOBSCHATH MPUUYUHBI JTOCTHOKCHUS WJIM HEIOCTHKEHUS LENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh H3ydeHHBIE TCOMETPHYECKHE (UTYpPBI, OIPEACIITh HX
B3aMMHOE PAacCIIOJIOKECHUE, H300pakaTh TreoMeTpuueckue (UTypbl, BBHITTOIHATH
YEpPTEKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3aa4n Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHON >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB IO MOPSIAKY BETUYUHEI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MpHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3a1a4.

[IpoBOAUTE JTOTMYECKHUE PACCYKIACHUS C MCMHOJB30BAHUEM T€OMETPHUUYECKUX
TEOpEM.

[Tonp30BaThCAd TNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYrOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensaTh napamuieIbHOCTh IPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyeT
¢ HUMH cekymada. OnpeaensiTb NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KjeT4aToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJadyax C HCIIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH [IBYX MAapAJUICIbHBIX TMPAMBIX CeKylled. Pemare mnpakThueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOIO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MeCTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh ITPUMEHATH 3TH CBOWMCTBA IMIPHU
pEIICHUY 3a1a4.
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Brnagete MoHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh e€¢ meHtp. [lomp3oBaThes (pakTamMum O TOM, YTO OMCCEKTPHCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEePIEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHOW K OKPY>XKHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATh
UX MIPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHUSI C TOMOIIBIO ITUPKYJIS U
JIMHEMKH.
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K xoHiy oOyuenus B 8 kjacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
I0JIb30BAThCS UX CBOMCTBAMU NP PELIEHUH T€OMETPUUECKHX 3a/au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEIUaH TPEyroyibHHKa (LEeHTpa
Macc) B PEIICHNH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpalleluy, PUMEHSTh
UX CBOICTBa IpH pPEIICHUU TeoMEeTpudeckux 3anad. llomp3oBaThCcsi TEOpemoi
daneca 1 TEOPEMOH O MPOMOPLIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUJISl PELICHMUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOIBLHUKOB B PEIIEHUH T€OMETPUUECKUX
3ajay.

[Tonb3oBatbes Teopemoit Iludaropa ans pelieHuss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3a/layax, CaMOCTOSITENIbHO JENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagete DOHATHSMU CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbIMU crIocoOaMu) IUIOLIA/b TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  (GUryp (MOdb3ysCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MOoy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyIMMHU) U YIJIe MEXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATH CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIE BBIYMCICHUS
C TPUMEHEHUEM TMOAO00OUS W TPUTOHOMETPUM (MOJB3YACh, I€ HEOOXOIUMO,
KJIBKYJISITOPOM).
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K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
HOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
U YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHU.

[Tonp30Batbes (hopmynamMu MPUBEAEHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUI HAXOXJICHHMsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB IS HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHUH N'€OMETPUYECKUX 3a1ay.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonbp30BaTHCS CBOMCTBAMHU MOI00MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMETh MPUBOJIUTH
PUMEPBI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUI
CMBICJI, TMPUMEHSATh HMX B PEHICHHMH TIeOMETPUUECKUX MU (U3NYECKUX 3a/ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI IJTMH U YIJIOB.

[Tonp30BaTbCd METOJOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U MMPAKTUYECKHUX 3a7a4.

Bnanets NOHATHSMHM NMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1yTM OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IJIOCKOCTH B IMPOCTENIIUX CIydasx.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS

C TPUMEHEHHEM TOM00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, TE
HCO6XOI{I/IMO, KaHBKy.]'ISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Nen/m HaumeHoBaHHe pa3iesioB U TeM KounyecTBO 4acoB JJIeKTPOHHbIE
nporpaMmMmsbl Bcero Kontpoububie IIpaktuyeckune (UMdpoBbIe)
PadoThI padoThI oOpa3oBaTe/ibHbIE
pecypchbl
1 [Ipocreiimme reomerpuueckue Gurypst u ux 11 1 bubmumoreka [IOK
cBoiicTBa. Mi3MepeHne reoMeTpHYECKIX https://m.edsoo.ru/7f415e2e
BEJIMYUH
2 TpeyronbHUKH 15 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsMbIe, CyMMa yTJIOB 28 2 1 bubnuoreka [IOK
TpeyroJbHUKA https://m.edsoo0.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 10 1 bubnuorexa [JOK
[IOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 IToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 68 5 2
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8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nupposbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1
1 HerpipExyronbHiin 14 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 16 1 bubnuorexa LIOK
pOTIopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJ?I:HI/IKOB u Jlt\l/[HOI‘O OJiIIjHHI)IX ¢bur 9 1 1 bubmorexa LHOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 11 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHeie 1
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 14 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
6 IT i 4 1
OBTOpeHHE, 060bmeHHe 3HanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KJIACC

Nen/m  HamMmeHOBaHHe pa3iaesioB M TeM KoJunyecTBO 4acoB DJIeKTPOHHbIE
nporpaMmmsbl Bcero Kontpoabupie Ilpaktuueckue (UH(ppOBEIe)
paGoThI paGoThI oOpa3oBaTe/ibHbIE
pecypchbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 13 1 Bu6muotexa [JOK
CHHYCOB. PellicHre TpeyrojibsHHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanne mogodus. Merpuueckue 8 1 bubmuorexa [IOK
COOTHOILICHHS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 Bexropst 9 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubanoreka [JOK
https://m.edsoo.ru/7f41al2c
5 [IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha 10 1 1 bubnuoreka [IOK
OKPYKHOCTH H IUIOIIAIb Kpyra. Beraucienue https://m.edsoo.ru/7f41al2c
mIoaaei
6 JIBMOKCHUS INIOCKOCTH 10 1 bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 9 1 bubmmoteka IIOK
3HAHHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 5 3
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