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INOACHUTEJIBHASA 3AIINCKA

['eoMerpusi Kak OIMH M3 OCHOBHBIX Pa3/I€JIOB IIKOJIHHOW MAaTEMAaTUKU, UMEIOIIUNA CBOEH
Lenbl0 00ecneunTh M3yueHHE CBOWCTB M pa3MepoB (UIyp, UX OTHOLICHWH U B3aUMHOE
pacronoXeHne, OMUpaeTcs Ha JIOTHYECKYyl0, JOKa3zaTeldbHYl JuHUIO. LleHHOCTh u3yueHus
reOMEeTpUHU Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3zoBaHus 3aKI0YaeTCsl B TOM, YTO O0yJaroLuiics
YUUTCS TIPOBOAMUTH JOKa3aTENbHbIE PACCYXKIEHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOUEeHMUS,
JIOKa3bIBaTh WCTUHHBIC YTBEPXKACHUS M CTPOMTHh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOAMTH
paccyX/IeHusl «OT MPOTUBHOT0», OTINYATh CBOMCTBA OT MPU3HAKOB, (GOPMYIHUPOBATH OOpaTHBIE
YTBEP)KJICHUS.

Bropoil 1enbo u3ydeHns reoMeTpun SIBJISIETCSl UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTa IpU
pElICHNH KaK MaTeMaTHYeCKHUX, TaK M MPAKTUYECKHX 3a]ad, BCTPEUAIOIINXCS B peajbHOU
#u3HU. OOydaroIuics JODKEH HAyuduThCs ONPENENIUTh I'€OMETpUUYEcKylo (urypy, ommcarb
CIIOBAMHU JIaHHBIA 4YepTEX WM PUCYHOK, HAaWTH IJIOMIAJb 3€MENbHOr0 y4acTKa, pacCuyUTaTb
HEOOXOJMMYIO JUIMHY OITOBOJIOKOHHOI'O Kabens MM Tpedyemble pa3Mepbl rapaxa it
aBTOMOOMJII. DTOMY COOTBETCTBYET BTOpAsl, BBIUMCIUTENbHAS JIMHUS B U3yYEHUH I€OMETPHH.
IIpu pemeHuM 3amay  MPAKTUYECKOTO  XapakTepa OOydaloLMiica y4uTCs  CTPOUTH
MaTeMaTUYeCKHEe MOJEIN PpEeAJbHbIX JKU3HEHHBIX CUTYyallud, IPOBOJUTH BBIYUCICHUA U
OLICHMBATH a/IEKBATHOCTH IOJIy4EHHOI'O pe3yJsbTaTa.

Kpaiine Ba)kHO MONYEPKMUBATH CBSI3U T'€OMETPUU C APYTUMH YUEOHBIMHU IpeIMETaMHu,
MOTHBHUPOBATh  HCHOJB30BATH  ONpENEICHUS TEeOMETpUYecCKUX (uryp W  HOHATHI,
JIEMOHCTPUPOBATH IIPUMEHEHUE TTOJIy4E€HHBIX YMEHUH B (DM3UKE U TEXHUKE. DTU CBSI3U Hanboee
SpKO BUIHBI B TeMax «Bektopb», « TpuronomeTpudeckre COOTHOLIEHU», «MeToll KOOpIUHAT
u «Teopema [Tucdaropar.

VYuebHblit kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3leiibl COJEepP)KAHMS:
«['eomerpuueckue ¢GUrypsl W HX CBOWCTBa», «lI3MepeHHEe TeOMETPUUYECKUX BEIUYUHY,
«/lexkapToBbl ~KOOpAMHATHI Ha  IUIOCKOCTH», «BekTopbl», «/IBH)KEHUS  IIIOCKOCTH,
«[IpeobpazoBanus MOIOOUSI.

Ha usyuenue yuebHoro kypca «I'eometpus» orBoautcs 204 yaca: B 7 kinacce — 68 yacos
(2 waca B Henemo), B 8 kmacce — 68 wacoB (2 yaca B Hezen0), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEITIO).



COIEP KXAHUE OBYYEHUA
7 KJIACC

HavanwHble moHATHA TeomeTpud. Touka, mpsimMasi, OTPe30K, Jyd. Yrona. Buubl yrios.
BeprukanbHele u  cMexHble yriael. buccekrtpuca yrma. JlomMaHas, MHOTIOYI'OJIBHHK.
[TapamienbHOCTh M IEPIEHANKYISIPHOCTD MIPSAMBIX.

Cummetpuunble ¢purypsl. OCHOBHbBIE CBOMCTBA oceBoi cummeTpuu. [IpuMepsl cummerpun
B OKPY’KalOIIeM MHpE.

OCHOBHBIE TMOCTPOEHMSI C TIOMOIIBIO IUPKYJIsd M JuHEWkH. TpeyroiasHuk. Beicorta,
MenMaHa, OUCCeKTprca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PaBHOCTOPOHHMM TpeyroiabHUKU. HepaBeH CTBO TpeyrojabHHKa.

CpoiicTBa M TpHU3HAKUM PpaBHOOEIPEHHOro TpeyronpHuka. IlpusHaku paBeHcTBa
TPEYTOJIbHUKOB.

CpoiicTBa M IpHU3HAKU MapajiesbHbIX NpsAMbIX. CyMMa YIjoB TpeyrojibHHUKa. BHemHue
YIJIBI TPEYT OJIbHUKA.

IIpsimoyronbHblil  TpeyroiabHUK. CBOWCTBO MEAMaHBI MPSIMOYIOJBHOIO TPEYIrOJbHUKA,
MPOBENEHHONM K runoreHyse. [Ipu3Haku paBeHCTBA IPSIMOYIOJIBHBIX TPEYTrOJBbHHUKOB.
[IpsiMoyT 0JIBHBIN TPEYroabHUK C yriom B 30°.

HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 00JbIIEM yIJie U OOoJblIeH CTOpOHE TpeyrojabHUKa. [leprneHuKyasp U HaKJIOHHAas.

I'eomerpuueckoe MecTo Touek. buccekTpuca yriia MU CEpeAUHHBIN TMEPIEHIUKYISP K
OTpE3Ky KaK r€éOMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb U Kpyr, XOpAa M JUaMeTp, UX CBOWCTBAa. B3anMHOE pacnosokeHue
OKpYXHOCTH M mIpsMoi. KacatenpHasd n cekymas K OKpYXHOCTH. OKpYXHOCTb, BIIUCAHHAs B
yroi. BnmcanHast u onvcaHHas OKPY»KHOCTH TPEyTOJIbHHKA.

8 KJIACC

Yertbipéxyronpuuku. [lapamuienorpamMmM, ero npusHaku M cBoMcTBa. YacTHbIE ciaydan
NapajuIesIorpaMMoB (IIPSIMOYTOJIbHUK, POMO, KBaJpaT), UX NPU3HAKU U cBoiicTBa. Tpamerus,
paBHOOOKas Tpanenus, €€ cBoicTBa U mpu3Haku. [IpsMoyrospHas Tpamnenus.

Meton ynBoenust meauanbl. LleHTpanbHas cummetpus. Teopema Paneca u Teopema o
IPOMOPIIMOHATIBHBIX OTPE3KaX.

Cpennue ITMHUYU TPEYroNbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHHKa.

[Tonobue TpeyronbHuKoB, Kodddumuent mogodus. [IpuzHaku nmomoOus TpeyroabHUKOB.
[TpumeHenue mogo0us Mpy PEIICHUH MPAKTUISCKUX 3a1a4.

CpoiicTBa miomaneii reomerpudeckux ¢uryp. @opMysbl Ui MIOMAIN TPEYTroJIbHUKA,
napajuienorpamMma, pomoa u tpaneuuu. OTHOIIEHU e TIJIoMIa1eil ToJ00HBIX QUTYD.

Brruncnenue niomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue teopembl I[ludaropa mpu pemieHHH HPAKTUYECKUX
3ajad.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro Yyrjla MpsIMOYTOJbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIeCTBO. TpuroHomerpudeckue GyHkiuu yrios B 30, 45 u 60°.



BriucanHble U IeHTpaJbHBIE YIJIbl, YTOJ MEXAY KacaTelIbHOHW W XOpHOH. YTJIbI MEKIY
XopaaMu u CCKYUIIMMHU. Brucannnie u OIIMCAaHHBIC T-IGT]&vIpéXerJ'II)HI/IKI/I. Bzanmnoe
pacnoniokeHue AByX OKpyxkHoctedl. Kacanue okpyxknocten. OOmme KacaTelnbHbIE K JABYM
OKPYXKHOCTSM.

9 KJIACC

Cunyc, kocunyc, TtanreHc yrioB or O go 180°. OcCHOBHOE TpPUTOHOMETPUUYECKOE
TOXAecTBO. DOPMYIIBI TPUBEIEHUS.

Pemenue TpeyronbHMKOB. TeopeMa KOCHMHYCOB M TeopemMa CHHYCOB. PemieHue
MPaKTUYECKUX 3374 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue momodust. [Tomodme cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYLIUX,
TEOpeMa O KBaJipaTe KacaTeJlbHOM.

Bektop, ammHa (MOAynb) BEKTOpa, COHAINpPABJICHHbIE BEKTOPBI, IMPOTUBOMOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEPAaLlMM Hal
BEKTOpaMH. Pa3nokeHne BEKTOpa M0 IBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatel BeKkTopa.
CkanspHoe Npou3BeeHUE BEKTOPOB, IPUMEHEHUE JJIs HAXO0XKIEHUS JJIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPaBHEHHs MPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, I€PECEYEHUE OKPYKHOCTEN U MPAMBIX. MeToJ KOOpAMHAT U €ro IpUMEHEHHE.

[IpaBuiibHBIE MHOTOYT OJIbHUKU. J[JIMHA OKPYKHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYUCIICHUE JUIUH IYT OKpykHOCcTe. [1nomans kpyra, cektopa, CerMeHTa.

JIBM KEHHMSI TITIOCKOCTH ¥ BHYTPEHHUE CHMMETPUH GUTYD (37I€MEHTapHbIE TPEACTaBICHUS).
[TapannensHelil nepeHoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE PpPe3yabTaTbl OCBOCHHS MporpaMMmbl ydueOHOro Kypca «I['eomerpus»
XapaKTePU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHHEM MHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCHICKOH MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHUEM K JOCTWKCHHUSIM POCCUUCKHMX MaTEMaTHKOB M POCCHUCKON
MaTeMaTUYECKON MIKOJIbI, K HCIIOJIB30BAHUIO ATUX TOCTHKEHUHN B IPYTUX HAyKaX W MPUKIIATHBIX
chepax;

2) rpaxIaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEHW TpaxKAaHWHA M peaju3aldd €ro Ipas,
MPEICTABJICHHEM O MAaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUW, TIPOLIEIYP TPaKIaHCKOTO OO0IIeCTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJICHHIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHKEHUN
HayK{, OCO3HAHUEM BaXKHOCTH MOPATbHO-3TUUECKUX MTPUHIIUTIOB B JEATEILHOCTH YUEHOTO;

3) TpyaA0BOE BOCIIUTAHHE:

YCTaHOBKOH HAa aKTMBHOE y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a/]ad MAaTeMaTHYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYE€CKOTO 0Opa3oBaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIS1 YCIEIHON npodeccCuoHanbHOM NesSTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HHAMBUIYAIBbHOH TPAaeKTOpPUH OOpa3oBaHUA H
YKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCT €

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY W 3CTETUYECKOMY BOCIPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHUI, YMEHUIO BUJETh MATEMAaTHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHEeHTallel B JEeATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX MpelCcTaBJIeHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUs 4YEIOBEKa, MPUPOALI W OOIIECTBA, MOHUMAHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl 4YelOBEUECKOH AesSTEeIbHOCTHU, 3TAoB €€ pPa3BUTUA U
3HAYMMOCTH ISl Pa3BUTHUS LIMBUJIM3ALMU, OBJIAJICHUEM SI3bIKOM MATEeMATHUKU U MaTeMaTUYECKOM
KyJIbTypOM Kak CpEICTBOM TIO3HAHHUS MHpaA, OBJAJACHHEM TNPOCTEUIIUMU HABBIKAMH
HCCIIEIOBATENHCKON e TeIbHOCTH,

6) ¢usnueckoe Bocnutanue, GopMHPOBAHHE  KYJBTYPbl  310pPOBbSI H
IMOLMOHAJIBHOTO 0J1aroNOJTyYHusi:

TOTOBHOCTHIO MPHUMEHITh MaTEeMAaTUYECKHE 3HaHUS B HMHTEPECax CBOErO 3/10POBB,
BEJICHHS 3/I0pPOBOTr0 00pa3a *KHU3HU (3A0POBOE MUTAHHE, COANAHCUPOBAHHBIN PEXUM 3aHITHI H
OTIbIXa, peryisipHas (u3uyeckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pediiekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOT0 e MpaBa APYTroro 4YeIoBeKa;

7) 3K0JI0THYECKOe BOCIIMTAHME:

OpHEHTAllMe Ha MPUMEHEHUE MATEeMAaTHYECKUX 3HAHWUU I pEeIIeHHs 3a]ad B 00JacTh
COXPaHHOCTH OKpYXalolleld Cpeabl, TMJIAHUPOBAHUS IOCTYIIKOB M OIIEHKM HUX BO3MOXHBIX
MOCJICICTBUMA ISl OKPYXKAIOIIEH Cpebl, OCOZHAHUEM TJIO0ATBHOTO XapaKTepa SKOJOTHMUECKHX
MPOOJIEM | ITyTeH UX PelICHUS;



8) ananTauus kK UZMEHSIOIIMMCS YCJIOBHAM COUMATBHON U PUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTHUYECKYIO ACSATEIbHOCTh, B TOM YUCIE YMEHUE YUYUTHCS y APYTUX
JoIel, TprHoOpeTaTh B COBMECTHOM JESTEIHbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETCHIIUU U3
OMbITa JIPYTHX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUHN HOBBIX 3HAHHI, B TOM 4ucie GOPMYIUPOBATH UJICH,
MOHSTHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUHA U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCHPHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIMIA KOHTpPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIE pEUICHUS U
neicTBUs, (HOPMYIHPOBATH U OIICHUBATH PHCKU H MOCIEICTBUS, (OPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJbTATBI
Ilo3HaBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUS

ba3oBrblie 1ornueckue 1eicTBUA:

® BBIBIATh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX OOBHEKTOB,
MOHATUM, OTHOILIEHUN MEXAY HOHATHAMH, (HOpPMYIMpPOBATH ONPEEICHUS MOHITHUH,
yCTaHaBJIMBAaTh CYLIECTBEHHBIN MPU3HAK KJIaCCH(UKALMU, OCHOBAHUS /I 0000I1EeHUs U
CpaBHEHUs, KPUTEPUH MPOBOIMMOr0 aHAIN3a;

e BOCHPUHHMMATH, (OPMYJIMPOBATh U IMPEOOPA3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHbIE U
OTpHIIaTeNbHBIC, EANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

® BBIIBISTH MATEMATHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUYUs B (aKTax,
JAHHBIX, HAOMIOAEHUSX W YTBEPXKIEHUSX, MpeAiaraTb KPUTEPUU [UJIsl BBISBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

e JlenaTh BBIBOJBI C HCIOIH30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX UM HHIYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIOUeHNUH 110 aHaJIOTUH;

e pa30upaTh 0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEP)KIEHUI (IpsMbIe U OT MPOTUBHOTO),
IIPOBOJIUTh CAMOCTOSITEIbHO HECIOXKHbBIE J0Ka3aTebCTBA MaTEMaTHYECKUX (DaKTOB,
BBICTpaUBaTh apryMEHTAllUIO0, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATDH
COOCTBEHHBIE PACCYKEHUS;

e BpIOMpaTh crnoco0 pemieHuss ydyeOHOM 3agauu (CpaBHMBAThb HECKOJIbKO BapHaHTOB
pelieHus, BRIOUpaTh Hambosee MOAXOASANIMNA ¢ y4ETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KpUTEPUEB).

Bba3oBrblie ucciaegoBare/ibCKie AeHCTBUA:

® CIOJIb30BAaTh  BONPOCHI  KaK  HCCIEIOBATENbCKMM  MHCTPYMEHT  IO3HAHMS,
(bopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEILHO
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (OPMHPOBATh T'MIIOTE3Yy, APryMEHTHPOBATH CBOIO
MO3UIINI0, MHEHHE;

® [POBOAUTH MO CAMOCTOATENBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIM 3KCIIEPUMEHT,
HEOONBIIOE MCCIENOBAaHUE II0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BeKTa, 3aBUCHMOCTEH 00HEKTOB MEXIY CO00i;



CaMoOCTOSITENIFHO  (OPMYJIUPOBaTh  O0OOLIEHHS ¥  BBIBOABI MO  pe3yibTaTraM
MPOBENEHHOIO HAOIOACHUS, MCCIIEOBAHUS, OICHUBATH JOCTOBEPHOCTh MOIYUYEHHBIX
PE3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

IMPOIrHO3UPOBATHE BO3MOKHOC Pa3BUTUEC IPOLCCCA, a TAKIKEC BbIABUIaTh IMPECAIIOIOXKCHUA
O €TI0 pa3BUTUHU B HOBLIX YCJIOBHIX.

Pabora ¢ unpopmanueii:

BBISBIISITH HEAOCTATOUHOCTh M M30BITOUHOCTh HH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX IS
pELIeHUs 3a1a4H;

BbIOMpATh, aHANM3HPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HHGOPMAIIIO
Pa3IUYHBIX BUJIOB U (hOPM MpEICTABIICHHS;

BBIOMpATh (GOpPMY MpeAcTaBICHUS HHPOPMAIIUN M WIUTIOCTPUPOBATH peIIaeMble 3a1a4u
cXeMaMHu, MarpaMMaMu, MHOM TpadMKoil U MX KOMOMHAIUAMY;

OLIEHMBATh HAAEKHOCTb MH(OPMALMU 1O KPUTEPUSIM, NPENJIOKEHHBIM YUUTEIEM WU
c(OpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHHKﬁTI/IBHLIe YHuBEpcCajJbHbIC y‘leﬁl—[hle JeHCTBUA:

BOCIIPHHUMATh U (HOPMYJIMPOBATh CYXIACHHUS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMHU
OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3pPEHHS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 10 XOIY PEHICHHs 3aJa4, KOMMEHTHPOBATh
IIOJIYYEHHBIN PE3YNIbTAT;

B XO7I¢ OOCYXKJCHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOi TEMBI, TPOOJIEMEI,
pelraeMon 3a/1auu, BhICKa3bIBaTh UJICH, HAIICJCHHbBIC HAa ITOUCK PEIICHHUS, COMIOCTABIIATh
CBOM CYXJICHHS C CYXIACHUSAMHU APYTMX YYaCTHHKOB JHAJIOra, OOHAPY)KMBATh Pa3jIMuKe
U CXOACTBO IIO3MIIMH, B KOPPEKTHOW ¢opMe (HOpMyJIUpoBaTh pa3HOIJIACHS, CBOH
BO3paKEHUS;

MPEJCTABIATh PE3yJIbTaThl PEIICHUS 3a7a4d, YKCIEPUMEHTA, UCCIICAOBAHHMS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMPaTh (OpPMAT BBICTYIUICHUS C YYETOM 3ajJad MPE3CHTAMH U
0COOEHHOCTEN ayIuTOPUH;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAaHIHONW W MHIUBHUIYAIbHOW paOOTHI MPU
pelIeHNH y4eOHbIX MATEeMAaTHUECKUX 3a/1a4;

MPUHUMATH [1eJIb COBMECTHOU NIEATEIbHOCTH, TIJIAHHPOBATh OPTaHHU3AIMIO0 COBMECTHOMN
paboThI, pacpenensaTh BUIbI pabOT, T0rOBapuBaThCs, 00CYKIATh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMMOBBIX (hopmax paboThl (00CY)acHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIMOJIHITH CBOKO 9acTh pabOThI M KOOPAUHUPOBATH CBOU JICHCTBUS
C IPYTUMU YJICHAMH KOMaHJIbI, OIICHHBATh KA4€CTBO CBOET'O BKJIAJa B OOMIMIA MPOTYKT
0 KPUTEPUSIM, CHOPMYJIMPOBAHHBIM YIaCTHUKAMHU B3aMMOJICH CTBHSI.

PerynsiTuBHBIC YHHBeEpPCAIbHbIC y4eOHbIe 1eiiCTBUSA

Camoopranu3anus:

CaMOCTOSITENIbHO COCTaBIIATh IUJIaH, aJTOPUTM pEIIeHus 3ajauu (WIM ero 4YacTb),
BbIOMpaTh CrHoco0 pemieHusT ¢ y4€TOM HMMEIOIIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUNU C Yy4ETOM
HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATbHBIN HHTEJJIEKT:
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e BIAJeTh coco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA Ipoliecca U pe3yiabTaTa PelieHus
MaTeMaTHYCCKOM 3aJauM;

® MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTb IPU PEIIEHUHU 3aJa4yH, BHOCHTH
KOPPEKTUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, HANJAEHHBIX OIIMOOK,
BBISIBJIICHHBIX TPYAHOCTEH;

® OICHMBAaTh COOTBETCTBUE PE3YJIbTaTa JAEATEIBHOCTH IOCTABIECHHON L€ U YCIOBMSIM,
OOBSICHATH IPUYUHBI TOCTHIKEHUS UM HEAOCTIDKEHUS 11eJIU, HAaXOAUTh OLINOKY, TaBaTh
OLIEHKY MTPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATDI

K xonmy oOydenwss B 7 KJjacce OOy4YalOIUKUCS TOJYYHT CIEIYIOMUE TPEIMETHBIE
pe3yabTaThl:

Pacnio3HaBaTh U3y4eHHbIE TeoMeTpuueckue GUTypbl, ONpPEAeNiaTh UX B3aUMHOE
pacronoxeHne, H300pakaTh IeoMeTpUYeckre (GUTYpbl, BBIIOIHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MepsATh nMHEHHbIE W YIIOBbIE BEJIWYMHBI. Pemiars 3agaud Ha BBIYUCICHUE AJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Henats rpy0Oyr0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEATbHON JKH3HU,
pa3MepoB IPUPOIHBIX 00BEKTOB. Pa3znnuate pazmMepsl 3THX 00BEKTOB 1O MOPSJIKY BEITUIHHBIL.

CTpouTh YEepTEXKHU K TECOMETPUUECKUM 3aJaUaM.

[Tonp30BaThCd NpPU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HMCHOJb30BaTh MPU3HAKH U
CBOMCTBa PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3aa4.

[IpoBOANTE TOrHUECKUE PACCYKIEHUS C HCIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonp30BaThCs NpHU3HAKAMH PABEHCTBA IPSMOYTOJBHBIX TPEYTrOJBHUKOB, CBOMCTBOM
MEIMaHbl, NPOBEAEHHON K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYTrOJbHUKA, B PEIICHUU
reoOMEeTPUYECKHX 3aay.

OrnpenensaiTe NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphlE 00pa3yeT C HUMHU
cekymas. Onpenensite NapajjieIbHOCTh MPSMBIX C TOMOIIBIO PaBEHCTBA PACCTOSIHUI OT TOYEK
OJTHOM NMPAMOU 1O TOYEK APYrOH MPSMOM.

Pemate 3amaun Ha kiaeTyaToi Oymare.

[IpoBOANUTH BBIUMCICHHS M HAXOJUTh YHCIOBbIE M OyKBEHHbIE 3HAUYEHUS YIJOB B
F€OMETPUYECKUX  3a/Jadyax C  HCIOJb30BAHMEM  CYMMBbI  yIJOB  TPEYIOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOICTB YIJIOB, O0pa3oBaHHBIX MPU MEPECEUEHHM [BYX MapailelIbHBIX
OpsIMBIX ceKyliel. Pemare npakTuueckue 3aaui Ha HaX0XKJIEHUE YTJIOB.

Brnanets moHsATHEM F€OMETPHUECKOI0 MECTa TOYEK. YMETh OMpPENensTh OMCCEKTPHUCY yria
Y CEpEAUHHBIN MEPHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTa TOYEK.

@opMyJIMpPOBATh ONPEIEICHUSI OKPY>KHOCTH U Kpyra, XOpAbl U JHaMETpa OKPYKHOCTH,
MOJIb30BAaThCS UX CBOMCTBAMH. YMETh IPUMEHSTH 3TU CBONCTBA MPU PELICHUU 3a/1a4.

Branerb MOHATHEM OMMCAaHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh HaXOOUTh €€
uentp. [lonp3oBaTecst pakTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OIHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC MEPINEeHAMKYJSPbl K CTOPOHAM TpPEYrojbHUKA
IIEPECEKAOTCS B OAHOM TOUKE.

Brnanerp moHATMEM KacaTeIbHOW K  OKPY>KHOCTH, IIOJb30BaTbCi TEOPEMOM O
MEPIEHIUKYJISIPHOCTH KacaTeabHOM U panyca, NPOBEAEHHOIO K TOUKE KaCaHHUs.



ITonp30BaTbCs MPOCTEHIIMMM TIE€OMETPUUECKUMHU HEPAaBEHCTBAMH, IIOHUMaTb HX
MIPAKTUYECKUNA CMBICIL.

IIpoBOIUTE OCHOBHBIE F€OMETPUYECKHE TOCTPOCHHUS C IIOMOUIBIO HUPKYJISL U JINHEUKH.

K xonny oOyuenuss B 8 kiacce oOydaromuiics MOJIYYHUT CIEAYIOLIME HpeIMEeTHbIE
pe3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, MX JJIEMEHTHI, MOJB30BAaThCA MX
CBOMCTBaMU IIPH PELICHUN F'€OMETPUYECKUX 3aa4.

ITpuMeHATH CBOMCTBA TOYKM IIEPECEUEHUsT MEIMAaH TPEyrojlibHUKa (LIEHTpa Macc) B
peLIeHUH 3a1a4.

Brnanets noHATHEM CpeqHEl JIMHUU TPEYroJIbHUKA U Tpaleluy, IPUMEHITh UX CBOWCTBA
IIpM pEIIEHUH TreoMeTpuueckux 3amad. Ilomp3oBatbess Teopemont @aneca UM TEOpEeMOM O
MIPONOPLIMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX JUISl PELICHUs IPAKTUUECKUX 3a1ad.

[TpuMeHATh NpU3HAKYU OO0 TPEYTrOJIBHUKOB B PEIIEHUU T'€OMETPUUECKUX 3aay.

[Tonp3oBatbest Teopemoit [ludaropa nast peuieHus TreoMeTpPUYECKHX M MPaKTHUECKHX
3ana4. CTpOUTh MAaTEMaTUYECKYI0 MOZENb B IPAKTHYECKHUX 3a/adax, CaMOCTOSTEIILHO J€NaTh
4epTEX U HAXOAUTh COOTBETCTBYIOLIUE JJIMHBI.

Bnanere NOHATHSAMM CHHYCAa, KOCHHYCAa M TaHI€HCa OCTPOrO yrja MpsSMOYIOJbHOIO
TpeyroibHUKa. [Tonb30BaThCa STUMM MOHATUAMU [UUIS PELICHUS NPAKTUYECKUX 3aJa4.

Bbruuciate  (pa3iMuHbBIMH - croco0amMH) — IUIOIAAb  TPEYroJibHMKAa M IJIOIIAJH
MHOTOYTOJBHBIX  (uryp (TOJB3ysch, Tae HEOOXOAMMO, KaJbKyJsTopoMm). [lpumeHsTh
ITOJIy4E€HHBIE YMEHUS B IPAKTUYECKHUX 3a/1a4ax.

Bragete NOHATHMAMM BIMCAHHOIO M LEHTPAJbHOIO YIJIA, MCIOJIb30BATH TEOPEMBI O
BIMCAHHBIX YIJax, YIilax MEKIY XOpJAaMH (CEeKyLIMMH) U yrie MEXKIy KacaTeJIbHOM M XOpIoii
IIPU PELICHNN F€OMETPUYECKUX 3a1a4.

Bragetes NOHATHEM ONMCAaHHOIO YETBIPEXYTOJbHHUKA, IIPUMEHATh CBOMCTBA OINHMCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PEIIECHUU 3aau.

ITpuMeHATh MOJTy4YeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJEIH IS
3aJ1a4 peajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOILIME BBIUMCIEHNS C IPUMEHEHUEM 10J100Us
Y TPUTOHOMETPHUH (TIOJIB3YSCh, T7I€ HEOOXOIUMO, KaJIbKYJISATOPOM).

K xonny oOyuenus B 9 kiacce oOydaromuiics IMOJIYYMT CIEAYIOLME IpeIMETHbIE
pe3yabTaThl:

3HaTh TPUIOHOMETpUYECKHE (QYHKIHMHU OCTPHIX YIJIOB, HAaXOAUTh C MX IOMOIIBIO
pasIMuHble  3JEMEHThl  MPSAMOYIOJbHOTO  TPEYrojbHUKA  («pelleHHe  MPSMOYTOJIbHBIX
TpeyroJbHUKOB»). HaxonuTh (¢ MOMOILBIO KaJbKYJISATOPA) AJMHBI M YIJIbI JUIsL HETAOIMYHBIX
3HAYEHUU.

[Tonp3oBaThCcs popMysiaMu MPUBEIEHHUS U OCHOBHBIM TPUI'OHOMETPUUYECKUM TOXIECTBOM
JUIsl HAX0XKJI€HUSI COOTHOILIEHUI MEKY TPUTOHOMETPUUECKUMU BEIUUMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsl HAXOKJIEHUS PA3INUHBIX 3JIEMEHTOB
TPEyrojbHUKa («pELIEHHE TPEYroJbHUKOBY), MPUMEHATh UX IPU PEIIEHUH TI'e€OMEeTPUUECKUX
3a1ad4.

Brnanets nonstusiMu npeoOpa3oBaHUs 1MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOO00HBIX
¢buryp. [Tonap3oBaThCs cBOMCTBaMH MOJ00US MPOU3BOJIBHBIX GUTYDP, YMETh BBIYUCISATH AJIUHBI U
HAXOAWUTh YIiibl y MOoA00HBIX ¢uryp. IIpumeHsTs cBoiicTBa MOA00MS B MPAKTHUECKUX 3aJayax.
YMeTh NpUBOAUTE MPUMEPBI NOJOOHBIX (PUTYP B OKPYKAIOILEM MUPE.

ITonp30BaTECA TEOPEMAMHU O NMPOU3BEICHUM OTPE3KOB XOPH, O IPOU3BEACHUHU OTPE3KOB
CEKyLIMX, O KBaJpaTe KacaTeIbHOMU.



[Tonp30BaThCs BEKTOpPaMH, MOHUMAaThb HX TEOMETPHUUYECKUH U (U3MUECKUl CMBbICI,
IPUMEHATh UX B PEIICEHUU IEOMETPUUECKUX U (HU3MYecKuX 3agad. [IpuMeHsATh CKalspHoe
MIPOU3BEIeHNE BEKTOPOB /Il HAXOXK/EHUS IIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUJIOCKOCTH, NPUMEHSATh €ro B pELICHUU
reOMEeTPUYECKUX U MPAKTHUECKUX 3a/1a4.

Bnanetrs mOHATHAMU NPaBUJIBHOTO MHOT'OYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI TYTH
OKPY)KHOCTH W paJuaHHOW Mepbl yria, yMeTb BBIUUCIATH IUIOLIAAb Kpyra M €ro yactei.
[IpuMeHTh OJIy4eHHBIE YMEHHS B IPAKTUUECKUX 3a/1adyax.

Haxomute ocu (WM LIEHTPBI) CUMMETPHH (UTYpP, TPUMEHATh ABMIKEHHS IUIOCKOCTH B
MPOCTEHIINX CIIydasiX.

[TpuMeHATh MOJTy4YeHHbIEC 3HAHMS HA MPAKTHUKE — CTPOMTh MaTEMaTHUYECKUE MOJEIH I
3aJ1a4 peajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIEHUS C IPUMEHEHUEM TI0J00uUs
U TPUTOHOMETPUUECKHUX (PYHKIUH (I10JIb3YACh, TJIe HEOOXO0AUMO, KaIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne n/mn P Konrpoabnsie | IlpakTnueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
IIpocrelimue reomeTpudeckue GpUrypsl u
P N P buryp bu6mmoreka [JOK
1 ux cBoiicTBa. MI3MepeHue reoMeTpuyecKkux 14 1
https://m.edsoo.ru/7f415e2e
BEJIMYHH
Bbub6morexa IIOK
2 T 22 1
PEYTOIBHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenbHbie NpsMbIE, CYMMa YTJIOB 14 9 bu6morexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyXHOCTb U KpyT. ['eomerpuueckue 14 1 bu6moteka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [JOK
5 I1 6006 i 4 1
ORTSPEREES, GRODTIEES St https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e

8 KIIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudposbie
Ne i/ P KonrTpouabnbie | IIpakTHyeckue (mucpp )
NPOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThbI padoThI
pecypcsl
.. bu6moreka [JOK
1 Bt 12 1
STHpEXyroTbHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IPOMOPIMOHATBHBIX OTpe3Kax, MoJ00HbIE 15 1 bubmmorexa [IOK
POTIOPH P > 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[Inomans. Haxoxnenue niomanei
3 T 2: I:OJf:HI/IKO); u f/[HIt)IioH:OJEHI;I: ¢bur 14 1 bubmioreia LIOK
pey 4 P https://m.edsoo.ru/7f417e18
[Mnomanu nogoOHBIX GUTyp
4 Teopema [Iudaropa u Hagana 10 1 bubmmorexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTiBl B OKpYKHOCTH. BrimcanHbie u
5 OIMCAHHBIC YETHIPEXYT OJIBHUKU. 13 1 bubmmoreka LIOK
KacarenbHble k OkpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEMN
bu6mnoreka [JOK
6 I1 6006 i 4 1
OBTOPCHLE, ODODIICHEL SHARH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne n/m Kontpoiasbnsbie | IlpakTHyeckue
NPOrpaMMmbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubmuotexa [JOK
CHUHYCOB. PenieHue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) ITpeoOpazoBanue nopodus. Merpuueckue 10 1 bubmuorexa LIOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mnoreka [JOK
1
3 Bextopet 12 https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
4 1
JlexapToBBI KOOPIMHATHI Ha IUIOCKOCTU 9 https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJILHUKH. [[TiHA
5 OIF YKHOCTHU U TLJIO y: b Kpyra 8 8 1 bubmorexa [JOK
by Haah KpyTe: https:/m.edsoo.ru/7f41a12c
Brruncienune nnomanei
bubmioreka [IOK
6 JlpwiKeHHs I10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0000IIEeHNE, CHCTEMATU3AIIHS 7 5 bubmmorexa [IOK
3HaHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0
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