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HHOACHUTEJBbHAA 3AIIUCKA

['eomeTpust Kak OAWH M3 OCHOBHBIX Pa3JEjOB LIKOJIBHOW MAaTEMAaTHUKH, UMEIOIIUNA CBOEH
Leibl0 00ecrneunTh H3Y4YeHHE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHHH M B3aHMHOE
pacroJIO)KEHUE, OMMPAETCSl Ha JIOTMYECKYIO, JOKa3aTelbHYIO JIMHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHuUs 3aKIH0YAETCs B TOM, YTO O0ydaroluiics
YUUTCS TPOBOJUTH JIOKA3aTeIbHBbIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccy’kKIeHHs «OT MPOTUBHOIO», OTIUYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoii 1enpio n3ydeHusi reOMETpUH SIBISETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTA Mpu
pelIeHNH KaK MaTeMaTHMYeCKHUX, TaK M MPaKTHYECKHUX 3a/ay, BCTPEUaIolIUXCs B peajbHOU
K13HU. OOydYaromuiicss MOHKEH HAY4YHTHCS OIPENSIUTh T€OMETPUYECKYylo (urypy, ommcarb
CJIOBaMHU JaHHBIA UYepTEX WIM PUCYHOK, HAMTH IUIOIIAJb 3€MEJBHOI0 y4acTKa, paccuuTaTh
HEOOXOIMMYIO [UIMHY OITOBOJOKOHHOTO Kalenss wuiau TpeOyemble pa3Mepbl Tapaxa A
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpasi, BHIYUCIMTENIbHAS JIMHUS B U3yUYCHHHU T'€OMETPHU.
[Ipn pemennn 3agad  MPAKTHYECKOrO  XapakTepa OOydYaloIIMHCS  yYUTCS  CTPOUTH
MaTeMaTHYeCKHEe MOJEIH pealbHbIX JKU3HEHHBIX CHUTYyalllii, MPOBOJIUTH BBIYUCICHUS U
OLIEHMBATh aJI€KBaTHOCTD [IOJIyYEHHOI'0 pe3yibTaTa.

Kpaiine BaxHO MOAYEPKMBATH CBA3H T€OMETPUU C OPYTMMH Y4YEOHBIMH MpeaMEeTaMH,
MOTHBUPOBATh  MCIIOJIB30BaTh  ONpEIENICHUs TeOMETpUYEeCKHMX GUryp W IOHSATHH,
JEMOHCTPUPOBATh IPUMEHEHHUE MOTYYEHHBIX YMEHHUM B (U3UKE U TEXHUKE. DTU CBA3M Hauboliee
SIPKO BUJHBI B TeMaX «BekTtops», « TpuroHoMeTpruueckue COOTHOMICHUS», «MeTo1 KOOpIuHAT
u «Teopema [Tudaropay.

VYuebusiii kypc «l'eomeTpus» BKIIOYAET CICAYIONIME OCHOBHBIC PA3Eibl COACPKAHUS:
«I'eomerpuueckne ¢Gurypsl M UuX CBOMCTBay, «l3MepeHue TreoMEeTpHUUECKHX BEITUYHHY,
«/lekapToBBl = KOOpAMHATBl HA  IIOCKOCTH», «BekTopbl», «J/IBMXKEHHS  IUIOCKOCTWY,
«IIpeoOpazoBanus mog00UN.

Ha usyuenue yueOHOro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kitacce — 68 4acoB
(2 gaca B Heneno), B 8 Kiacce — 68 yacoB (2 yaca B HejielN0), B 9 kinacce — 68 vacos (2 yaca B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHbple moHsATHSA reoMerpuu. Touka, mpsiMasi, OTPE30K, Jiyd. Yroi. Buasl yrios.
BeprukansHele u  CMeXHBIE yIUIBl.  buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapaynenbHOCTh U NEPIEHIUKYIISIPHOCTD IIPSIMBIX.

CummeTtpuunsle ¢purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpur. [IpuMepsl cuMMeTpun
B OKpYaroIeM MUpeE.

OcCHOBHBIE TIOCTPOEHHUSI € IOMOLIBIO LMPKYIsl M JuHEeHku. TpeyronbHuk. Beicora,
MeJuaHa, OMCCeKTpuca, X CBOICTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUI TPEYTOJILHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M TpPU3HAKA pABHOOEAPEHHOTO TpeyroibHuKa. IIpu3Haku paBeHCTBa
TPEYTroJIbHUKOB.

CBolicTBa M NPU3HAKY NMapaJIeNbHBIX NpAMbIX. CymMMa yrioB TpeyrojbHHKa. BHelHue
YTJIbl TPEYTOJIbHUKA.

[IpsimoyromnpHbIil  TpeyroabHUK. CBOWCTBO MeIWaHbl MPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
POBENEHHOW K rumnoreHy3e. IIpu3Hakm paBeHCTBa MNPSAMOYIOJBHBIX TPEYTOJIBHUKOB.
[IpsimoyrosbpHbIN TPEeyroibHUK ¢ yrioM B 30°.

HepaseHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJBbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0OJIbIlIeM yIiie M OONbIIel CTOpoHe TpeyroibHUKa. [leprneHIuKysp 1 HaKJIIOHHAS.

I'eomeTprueckoe mMecTo TOYEK. buccekrprca yria M CEpEeIUHHBIM NMEPHEHIUKYISAP K
OTPE3KY KaK NreOMETPUUECKHE MECTa TOYEK.

Oxkpy’KHOCTb M Kpyr, XopJa M JAWaMeTp, HMX CBOICTBa. B3anMHOE pacnoyiokeHue
OKpyXHOCTH U mnpsimoil. KacarenbHast u cekymas K OKpyKHOCTH. OKpY>KHOCTb, BIIMCAaHHasi B
yroi. BninmcanHas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHHKA.

8 KUIACC

YereipéxyronpHuku. llapamienorpammM, €ro npusHakd M CBOWCTBA. YacTHbIE cCilydan
napasuieIorpaMMoB (TIpSIMOYTOJIBHUK, poMO, KBaJpar), MX NMPU3HAKU W CBoicTBa. Tpamerws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npusHaku. [IpsMoyronabHas Tpanemus.

Meron ynsoenuss Menuasbl. LleHtpanbHas cummerpus. Teopema Qaneca u teopema o
MIPOMOPLIMOHANIBHBIX OTpPE3Kax.

Cpennve TMHUM TPEYroJbHUKA U Tpaneuuu. L{eHTp Macc TpeyronbHuKa.

[Tonobue TpeyroiapbHUKOB, KO3 duimeHT noaodus. [IpuzHaku mogoOus TPEyroIbHUKOB.
[Ipumenenue moo6ust MpyU pelIeHUH MPAKTUUECKUX 3aad.

CpoifcTBa 1iomaneit reomerpudeckux ¢uryp. @opMmyinbl 1 IUIOMEAAM TPEYTroJbHHKA,
napasuienorpaMma, pomOa u tpaneruu. OTHOIIEHHE TUIOIAAeH MoJ00HBIX QUTYD.

Brruucnenue niomiaieit TpeyrojlbHUKOB U MHOIOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue Teopemsl Iludaropa npu pemeHUH MPAKTUUYECKUX
3aj1a4.

CuHyC, KOCHHYC, TQHI'€HC OCTPOTO YIJIa MNPSMOYIOJBHOTO TpeyrojapHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrnmcanHbple W HEHTpaJbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHONM U XOpPAOW. YTIBl MEXIY
XOpAaMM UM CEeKyllMMH. BnucaHHele M ONMCAaHHBIE YETBHIPEXYTOJNBHHUKH. B3aumnoe



pacrnojio’)keHue JByX OKpykHocTel. Kacanue okpykHocteil. OOmue KacaTelbHblE K JBYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, xocunHyc, TaHreHc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOeCTBO. POPMYJIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. PemieHue
MIPaKTUYECKUX 3a]a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[Ipeobpazoanue nomoous. [logodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema o mpousBeeHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BENCHUN OTPE3KOB CEKYIIHX,
TEeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, namuHa (MOAyJdb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, IPOTHBOIOJIOXKHO
HaIIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpamHu. PaznokeHue BeKTopa 1o JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BEKTOpA.
CkassipHO€E NTPOU3BENECHNUE BEKTOPOB, IPUMEHEHNUE JJI1 HAX0XKICHUS AJIUH U YIJIOB.

JlekapToBbl KOOpAMHATHI HAa IIJIOCKOCTH. YPAaBHEHUSA MPAMOM M OKPYKHOCTH B
KOOpJMHATaX, epecedeHne OKPYKHOCTEH U NMPsIMBIX. MeTo1 KOOpMHAT U €ro NPUMEHEHHE.

IIpaBunbHBIE MHOTOYrOJBHUKHA. [IMHA OKpY>KHOCTH. ['panycHas u panuaHHas mMepa yria,
BBIYMCIICHUE JUIMH OYT OKpYKHOCTeH. Inomans kpyra, ceKkTopa, CerMeHTa.

JIBMOKEHMSI IJIOCKOCTH M BHYTPEHHHE CUMMETPUH (PUTYD (3JIeMEHTAapHbIE IPE/ICTABICHUS).
[TapamnensHbii nepenoc. I1oBoporT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHHMS NpOrpaMMbl yueOHOro kypca «l'eomerpusi»
XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIIMTAHME:

MPOSIBIEGHUEM HMHTEpeca K TMpOLUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTuKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHIXKEHMSM POCCUHCKHX MAaTeMaTMKOB U POCCUHCKON
MaTeMaTHYECKOM IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HayKaX U IMPUKIIATHBIX
chepax;

2) rpakaaHCcKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakKJaHWMHA M peajn3allid ero Ipas,
IpPEJCTaBICHUEM O MaTeMaTHUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SABJICHUM, MPOLEAYP I'Pa)IaHCKOro oO0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO 3TUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUU
HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-ITUUECKHUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTIO;

3) TpyAoBOe BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTUE B PELICHUM IPAKTUYECKUX 3a]a4 MaTeMaTU4eCKOU
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MaTEMaTUYECKOro 0O0pa30BaHUs HA MPOTSKEHUU BCel
XKHU3HU JJIs1 YCIIEITHON NPO(ECCHOHAIbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U IIOCTPOCHHUEM HHAMBHUIYaJbHOH TPAEKTOpUU O0Opa3oBaHUA U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTEMAaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKIECHUH, YMEHUIO BHIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HneHHOCTH HAYYHOIO MO3HAHUS:

OpHUEHTallel B JIE€ATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsA 4YeNOBEKa, MNPHUPOJAbl M OOLIecTBa, IMNOHUMaHHEM
MaTeMaTH4YeCKOH HayKd Kak cgepbl YelOBEUECKOM EesITeIbHOCTH, ATANoOB €€ pa3BUTHUA U
3HAYMMOCTH JUJISl Pa3BUTHUS LIMBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU U MaTeMaTHUECKON
KyJIbTypOH Kak CpEICTBOM IIO3HAHUS MHUPA, OBJIAICHUEM MPOCTEHINIMMHU HaBbIKAMHU
HCCIIEI0BATENIbCKON AESATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, dGopmMHpoBaHMe  KYJAbLTYPbl  310pOBbSI M
3MOLMOHAJIBHOIO 0JIArONMONyYHs:

TFOTOBHOCTBIO TPUMEHATH MaTEeMaTHUYECKHE 3HAHUS B MHTEpPeEcax CBOEro 310pOBbS,
BEJICHUS 3[I0pPOBOT0 00pasa >KHU3HHU (340pOBOE NMUTAHUE, cOANTaHCUPOBAHHBIM PEXUM 3aHATHH U
OT/bIXa, peryisipHas (QHU3UUEcKass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOI'O K€ IpaBa JAPYyroro 4yeioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTaIel Ha MPUMEHEHHe MaTeMaTHYeCKHX 3HAHWN NI peleHHs 3a7ad B 00JacTH
COXPAHHOCTH OKpY’KaloIlel cpefbl, IJIaHUPOBAHUS MOCTYINKOB W OLEHKH WX BO3MOXKHBIX
HOCJECTBUNA AJI OKpY’KaroIleld cpejbl, 0CO3HAaHHEM TJI00aJbHOIO XapaKTepa 3KOJIOTHYEeCKHX
pobIeM U MyTel UX pelIeHus;



8) ajanTanmus K U3MEHSIOUMCS YCJIOBHSIM COUAIBbHOM ¥ MPUPOJTHOM Cpe/bl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO NESATEIbHOCTb, B TOM UHCJIE YMEHUE YUUTHCS Y APYIHX
Jro/ied, MpuodpeTaTh B COBMECTHON AEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIbITA IPYTHX;

HEOOXOAMMOCTHIO B (HOPMUPOBAHUH HOBBIX 3HAHWH, B TOM YHCie (HOPMYyITUPOBATH UICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM UHUCIIE paHee HEU3BECTHBIX, OCO3HABATh
Je(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMlO, BOCIHPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOyrOIIMH KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMBbIE PpEIIECHUS U
JecTBUs, POPMYIHPOBATH U OLIEHUBATH PUCKH U TIOCIEICTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUS

Ba3oBble 1oruveckue aeicTBUA:

® BBIIBISITh M XapaKTepU30BaTh CYLICCTBEHHBIC NMPU3HAKKM MaTEMaTHYECKHMX OOBEKTOB,
TIOHSATHI, OTHOIICHWHA MEXIY NOHATHAMH, (OPMYIHPOBATH OMpPEICIICHUS MOHATHH,
yCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KJIACCH(HUKAIIMU, OCHOBAHUS JJIsi 000OIICHUS U
CpaBHEHUsI, KPUTEPHUH ITPOBOIMMOTO aHAJIH3a;

® BOCIPUHHMATh, (POPMYyIUPOBaTh W TPEOOPA30BBIBATH CYXKICHUS: YTBEPIUTCIbHBIC U
OTpHILIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHBIE,

® BBISIBIISATh MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUns B (pakrax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKICHUSAX, Npesiaratb KPUTEPUU JJISl BBIIBICHHSA
3aKOHOMEPHOCTEHN ¥ TPOTUBOPEUHIA;

e JeraTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUCHUH TI0 aHAJIOTHH;

e pa3duparh JOKa3aTEIHCTBA MATEMATUYECKUX YTBEPKACHUH (IPSIMBIE U OT IPOTHBHOTO),
NPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHBIE JIOKA3aTeIbCTBA MAaTEeMaTHYECKHX (DaKTOB,
BBICTPAaWBaTh apryMEHTALMIO, IPUBOIUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE pacCyKIACHMS;

e BpIOMpaTh crocoO pemeHuss y4eOHOH 3anaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pemeHusi, BEIOMpaTh HanOoJee MOAXOMAIINNA C YIETOM CaMOCTOSITEIEHO BBIJICIEHHBIX
KpUTEPHUEB).

ba3oBble ncciegoBaTe/bCKue AeHCTBHA:

® UCIOJB30BaTh  BOMPOCHI  KaK  HWCCIEAOBATCIILCKUH  MHCTPYMEHT  TIO3HAHWUSI,
(dbopMyIHpoOBaTH BONPOCHL, (PUKCUPYIOIINE TPOTHUBOPEUHE, MPOOIEMYy, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UILIMIO, MHEHUE;

® [POBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIA 3KCIIEPHMEHT,
HEOOJIBIIIOE  HMCCIICIOBAHUE T1I0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MKy COOOM;

e camocToATeNnbHO  (opMynupoBaTh 00OOLIEHHMS ¥  BBIBOJABI IO  pe3ysbTaTam
NPOBEIEHHOTO HAOIIONEHUsI, UCCIENOBaHUs, OICHUBATh JOCTOBEPHOCTH IMONYyYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA,



IMPOTHO3UPOBATH BO3MOXKHOC PA3BUTHUC IPOLICCCA, a4 TAKIKC BBIABUTATH IMPCAIIOJIOKCHUA
0 €0 pa3BUTHUHN B HOBLIX YCJIOBUSAX.

PabGora ¢ undpopmaunmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a/1a4u;

BbIOMpaTh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HH(OPMALUIO
pas3IUYHBIX BUAOB U (POPM IpECTaBICHMUS;

BbIOMpaTh (OopMy MpEACTABICHUS WH(OPMALMU U WUIIOCTPUPOBATH PELIAEMbIe 33a4u
CXeMaMH, AuarpaMMaMu, HHOM rpauKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIMH N0 KPUTEPHSIM, NPEUIOKEHHBIM YYHUTEIEM HWIIN
c(OpMYIMPOBAHHBIM CAMOCTOSATENBHO.

KoMMmyHuKaTHBHBIC yHUBepCaIbHbIe y4eOHbIC JCHCTBHUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXICHHUS B COOTBETCTBUM C YCIOBUSMHU M IEISIMHU
oOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXAaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10 XOJy PEIICHHS 3aJa4d, KOMMEHTHPOBATH
MOJTyYEHHBIN Pe3ybTaT;

B XOJIe OOCYXKIEHUS 3a7[aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIAeMOU TEMBI, TTPOOIEMBI,
pelaeMoi 3a/1auu, BbICKA3bIBaTh UJIEH, HAIICJICHHbIC HA MOUCK PELIEHUS, COMOCTABISTh
CBOM CYXKIICHUS C CYXKICHHUSMHU JPYTUX YYaCTHUKOB JHMATIOTa, 00OHAPYKUBATH Pa3INIMeC
U CXOJICTBO IIO3MIIMH, B KOPPEeKTHOH (opme (opmyarpoBaTh pa3HOTIACHs, CBOH
BO3PaKEHUS;

MPEJICTABIIATh Pe3yJIbTaThl PELICHUsS 3ajaud, YKCIEPUMEHTa, UCCIEOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (PopMaT BBICTYIUIGHHS C Y4€TOM 3aJad MpPE3eHTALUU |
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh U MCIIOIH30BATh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBUYaIbHON pabOTHI IIpH
peIIeHnH y9eOHBIX MAaTEeMAaTUICCKUX 33]1aY;

MPUHUMATH 1€ COBMECTHOW AESITeNbHOCTH, IJIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM
paboThI, pacrpenesaTh BUIbI PabOT, JOroBapUBaThCs, 00CYKIATh MPOIECC U Pe3yIbTaT
paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JTFOJICH;

y4acTBOBATh B TPYNNOBBIX (popmax paboThl (00CykaeHMUs, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBIIOIHATH CBOIO YacTh paOOThI U KOOPAMHUPOBATH CBOM JICHCTBUA
C APYTHMHU YJIGHAMU KOMAaHJbI, OIEHUBATh KAYECTBO CBOETO BKJIAaJa B OOIIUNA MPOIYKT
0 KpUTEPUSIM, CHOPMYITHUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHUS.

PerJIHTI/IBHI)Ie YHUBEpPCAJbHBIC y‘leﬁﬂble JeHCTBUSA

Camoopranu3anus:

CaMOCTOSITEIIFHO COCTABJIATh IUIaH, alTOPUTM pEIIeHHs 3aqadd (WM €ro 4YacTh),
BBIOMpaTh CHOCOO pemeHUus ¢ Y4ETOM HUMEIONUXCS PEecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAapUAHThl PELICHUH C YYETOM
HOBOM MH(pOpPMAITIH.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJIbHBINA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJ1auM;



® MpeABUAETb TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PEILICHMH 3a/ayl, BHOCUTH
KOPPEKTHUBHI B JICSTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLEHUBAThb COOTBETCTBUE pe3ysbTaTa JEATEIbHOCTU MOCTABICHHOMN LENH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHKEHUS WM HEJOCTHKEHUS LIEIH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonumy oOyuenus B 7 Kjacce oOyyaromuiicss MOIYYUT CIEAYIOIIME MpeIMETHBIE
pe3yIbTaThl:

PacrioznaBath W3yueHHBIE TEOMETPUYECKUE (HUTYpBI, ONpEAeNsTh WX B3aUMHOE
pacrosiokeHrue, M300pakaTh TEOMETPUYECKUE (QUTYPHI, BBIMOJIHATH YEPTEKH IO YCIOBHUIO
3aiaun. M3MepsTh JIMHEWHbIE M YIJIOBbIE BEIWYMHBL. PemaTh 3a7auyd Ha BBIYUCIEHUE JIWMH
OTPE3KOB U BEJINYMH YIJIOB.

Jenath TpyOyI0 OIICHKY JMHEHHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B PEATHbHON JKHU3HH,
pa3MepoB MPUPOIHBIX 0OBEKTOB. Paznuyars pasMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHYUHBI.

CTpouTh 4epTEKH K TECOMETPUUECKHUM 3a]a4aM.

[lonb30BaTbcsl MNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIONb30BaTh MPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB TP PEILICHUH 3a/1a4.

[TpoBOIUTH TOTMYECKHUE PACCYKACHUS C UCTIOIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonb30BaTbcsl MpU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEJMaHbl, IMPOBEAEHHONM K THUIOTEHY3€ NPSAMOYIOJbHOIO TPEYroJIbHUKA, B PELICHUU
reOMETPUUYECKHUX 3a]1ay.

OmnpenensTh nmapauieNbHOCTh MPSMBIX C TMOMOIIBIO YTJIOB, KOTOPbIE 00pasyeT ¢ HUMU
cekymas. OnpenensT NapalieIbHOCTh MPSIMBIX C MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK
OJTHOM MPSIMOM JI0 TOYEK APYroi MpsSIMOM.

Pematp 3amaun Ha KieT4aToit Oymare.

[IpoBOINUTh BBIUMCICHUS W HAXOAUTh YHCIOBbIE W OYKBEHHBIC 3HAYCHHS YIJIOB B
FeOMETPUUYECKUX  3aJjadyaX C  HCIOJb30BAaHUEM CYMMBI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MPU NEPECEYCHHUU IBYX MapauIeIbHBIX
NpAMBIX CeKylIeH. Pemath npakTuyecKre 3aa4i Ha HaX0KICHUE YTJIOB.

BrnaneTs moHsATHEM TE€OMETPUYECKOTO MECTa TOUEK. Y METh OMpPeAesAiTh OMCCEKTPUCY YIIia
U CEpEIVHHBIN NEPIEHAUKYJIAP K OTPE3KY KaK FT€OMETPUUECKHUE MECTA TOUEK.

DopMyJIMPOBATH OMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U AUaMETpa OKPY>KHOCTH,
I0JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKMCTBA IIPU PELIEHUH 3a1a4.

Brnagete moHATHEM ONMUCAHHON OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
uentp. [lonap3oBaThes PakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE NEPHNEHIUKYJSIPbl K CTOPOHAM TPEYroJIbHUKA
MEePECEKAOTCA B OJTHOM TOUKE.

Brnanerp mnoHATMEM KacaTeabHOM K  OKPYXXHOCTH, IOJB30BAThCSl TEOPEMOM O
MEPIIEHANKYISPHOCTH KaCaTEJIbHOW U pajinyca, MPOBEIEHHOIO K TOYKE KaCaHUS.

[Tonp30BaTbCs MPOCTEHIIMMH T'€OMETPUYECKMMH  HEpPABEHCTBAMH, [OHUMAaTh UX
MPAKTUYECKHUI CMBICIL.

[IpoBOINTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHUS C TOMOUIBIO [IUPKYJIS U TUHEUKHU.



K koHiy oOyuenuss B 8 kJacce oOydaroluiics IOJYy4YUT CIEAYIOIINME IpPeAMETHbIE
pe3yJbTaThI:

Pacrio3HaBaTh OCHOBHBIE BUJABI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI, IOJIb30BATHCS MX
CBOMCTBAMM IIPH PELICHUH F€OMETPUYECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKM II€PECEUEHMs] MEIuaH TPEYyrojbHHKa (LIEHTpa Macc) B
pelIeHNH 3a]1ay.

BrageTs nmonsTHEM CpeAHEN JMHUM TPEYrOJbHUKA U Tpallelu, IPUMEHATh UX CBOMCTBA
IIpU pPEIICHUM TeoMeTpudeckux 3anad. llomb3oBatecsi Teopemoit dameca U TeopemMou o0
MPOMOPLUOHANIBHBIX OTPE3KaX, MPUMEHSATh UX JJI PEIICHUS TPAKTHUYECKUX 3aau.

[IpuMeHATH PU3HAKY 11010011 TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUYECKHX 3a/1a4.

[lonb3oBatbess Teopemoil Iludaropa s pelieHuss reoOMETPUYECKUX M IMPAKTUUYECKUX
3ama4. CTpOUTh MaTeMaTHYECKYyI0 MOJEIb B NPAKTUYECKUX 3a1adaX, CAMOCTOSTEIBHO JIENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JIMHBI.

Brnagets MOHATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOrO YIJa MPsIMOYTIOJBHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMU NOHATUAMH UI PEILICHUS IPAKTUYECKUX 3aad.

Bobuucnare  (pa3auyHBIME - cIIOCOOaMHM) — IUIOMIAAL  TPEYTOJNbHUKA W IUIOLIAJU
MHOTOYTOJIbHBIX ~ Quryp (Tonb3ysiCh, T/€ HEOOXOAWMO, KalbKyJsaTopoM). [IpumeHsTs
IIOJIyYE€HHBIE YMEHUS B IIPAKTHYECKUX 3a7a4ax.

Brnagets NOHATHAMM BIMCAHHOIO M LIEHTPAJIBHOIO yTIJa, HCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX YIVIaX, YIJIaxX MEXKAY XOpJIaMH (CEeKyLIMMM) U YIJle MEeXAY KacaTeJIbHOH M XOpAoH
IIPYU PELICHUN T€OMETPUUECKUX 3a/1au.

BrageTs moHSATHEM ONUCAHHOTO YETHIPEXYTOJIbHHUKA, NPUMEHSATh CBOMCTBA ONMUCAHHOIO
YEeTBIPEXYTOJIBHUKA [IPU PELICHUH 3a/1a4.

[IpuMeHTh NOyYEHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTh MATEMATUYECKUE MOAETH IS
3a/1a4 peasibHOM KU3HU U MIPOBOJAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHHEM TO100Us
U TPUTOHOMETPUH (IIOJIB3YSICh, TJ1€ HEOOXOAMMO, KAJIBKYJISATOPOM).

K konmy oOyuenus B 9 kjacce oOydaroumuiics MOMYyYUT CIEAyIOIIME MpPEAMETHBIC
pe3yJIbTaThI:

3HaTh TPUIOHOMETpPUUYECKHE (YHKIMHU OCTPHIX YIJIOB, HAaXOAUTh C MX IOMOUIbIO
pa3IuyYHbIE  AJEMEHThl  IPSIMOYTOJIBHOTO  TPEYrojbHUKA  («pEUIeHHE  MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTe (¢ MOMOIIBIO KaJIBKYJIATOpPA) JUIMHBI U YIVIBI 7Sl HETAOJIMYHBIX
3HA4YCHUM.

[Tonb3oBatbes hopMysiaMy IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKHUM TOXKAECTBOM
JUIsL HAXOXKICHHS COOTHOILIEHNUI MEXy TPUTOHOMETPUYECKUMH BEJTUYHHAMH.

Hcnonb30BaTh TEOPEMBbI CUHYCOB U KOCHHYCOB JUUISl HAaXOX/IE€HUS PA3IUYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUuEe TPEYroJIbHUKOBY»), MPUMEHATh UX IPU PEUIEHHMH TI'€OMETPHUYECKHX
3az1ad.

Brnanets noHsTHsAMEU NpeoOpa3zoBaHUs MOA00HS, COOTBETCTBEHHBIX JIIEMEHTOB MO00HBIX
¢uryp. [lonp30BaThcs CBOMCTBAMHU 11000MS MPOU3BONIBHBIX (DUTYDP, YMETh BBIYMCIATH AJIUHBI U
HaXOJUTh YIJIbl y NMOA00HBIX Guryp. IlpumeHsTs cBoiicTBa MOJ00MS B MPAKTHUECKUX 3a]adax.
YMeTph NpUBOAUTH IPUMEPHI TOAOOHBIX PUTYp B OKPYXAIOIEM MUPE.

Ilosnp30BaTbCA TeOpeMaMu O MPOU3BEACHHH OTPE3KOB XOpZ, O NMPOU3BEIECHUU OTPE3KOB
CEKYIIHX, O KBapaTe KacaTelIbHOM.

[lonb30BaThbcs BEKTOpaMH, MOHMMATh HX TEOMETPUYECKHMM U (U3UYECKUH CMBICIH,
IPUMEHATh UX B PELIEHMH TeOMETpUYeCKUX H (usnueckux 3anad. [IpuMeHATH cKalspHOe
IIPOU3BEIEHUE BEKTOPOB ISl HAXOXAECHUS JUIMH U YTJIOB.



[Tonp3oBaTbcss METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PELICHUH
TF€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Bragets MOHATUSAMU NMPaBUIBLHOIO MHOTOYT'OJIBHUKA, JJIUHBI OKPYXHOCTH, JUIMHBI JYyTH
OKPY’KHOCTH M pPaJMaHHOM Mepbl yIJla, YMETh BBIUMCIATH IUIONIAJAb Kpyra M €ro 4acTem.
[IpMeHSTh Oy4EHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Haxomute ocu (wnM UEHTPBI) CUMMETPUHM (UTYp, NMPUMEHSITHh ABU)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITyYasix.

[IpuMeHTh NOSyYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJAETH IS
3a/1a4 peasibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIUE BHIYUCICHUS C MPUMEHEHHEM NO00Us
Y TPUTOHOMETPUYECKUX (PyHKIUHN (TONB3YSICh, II€ HEOOXOIUMO, KabKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posbie)
Ne n/m Konrpoabubie | IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
1 Haua e reome €CKHUe CBEIC 12 1 bubmmorexa LIOK
YHaJIbHBIC I'€OM HYCCKHU B HUA
g P A https://m.edsoo.ru/7f415e2e
but6mmorekxa [IOK
2 TpeyromeHiici 13 L https://m.edsoo.ru/7f415e2e
3 Manare . . 9 1 bubmuorexa [JOK
JIJICJIBHBIC TIPSAMBI
P P https://m.edsoo.ru/7f415e2e
CooTHOUIIEHUS MEXKy CTOPOHAMU U bubnuorexa [JOK
4 13 1
yIJIaMH TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
['eomeTpuueckue MecTa TOUEK.
) 13 1
CumMeTpuuHbie GUTYPBI
but6mmorekxa [IOK
6 IT 8 1
OBToperte https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOTPAMME



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 KUIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposrbie)
Ne i/mt Koutpoabubie | IIpakTHyeckue
NPOrpamMmblI Bcero o0pa3oBaTebHbIE
padoTbI padoThI
pecypcebl
" bubmmoreka [JOK
1 HeTbIpEXyroBHITKL 12 1 https://m.edsoo.ru/7f417e18
bu6nmoreka [IOK
2 IT . 1 1
Hotaiy 0 https://m.edsoo.ru/7f417e18
bubmuoreka [JOK
3 Honobuie TpeyronbHuin 22 2 https://m.edsoo0.ru/7f417e18
bu6nmoreka [JOK
4 OxpysiocTs 14 L https://m.edsoo.ru/7f417e18
. bubmmoreka [IOK
> HosToperne, 0boduieHne sHannil 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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 KUIACC

KosmnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/mt Konrpoabubie | IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
CooTHollIeHHE MEXKIy CTOPOHAMH U bu6nmoreka [JOK
1 12 1
yIJ1aMy TPeyroJbHUKa https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
2 B 1 1
CITOPH 0 https://m.edsoo.ru/7f41al2c
bu6moreka [JOK
3 Meton xoopzumat 14 1 https://m.edsoo.ru/7f41al2c
4 I E— AE KDV 10 1 but6mmoreka [IOK
FHHHE ORPYIHOCTI H HIOMAAL KPYE https://m.edsoo.ru/7f41al2c
bu6 OK
5 [IpeobpazoBanue mIOCKOCTH. JIBUKECHUS 8 1 hgp::I;I/?nT.e;ji(])f).ru 17§41a12¢
6 [IpeobpazoBanue nogodus. [logodue 8 1 but6mmoreka [IOK
buryp https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 5 1 bu6moreka [JOK
CUCTeMAaTH3aIHs 3HAHHHA https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 7 0

I[TPOTPAMME



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-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* 'eomerpus, 7-9 knaccwl/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue,

AxrmmmonepHoe obmectBo «M3narensctBo «IIpocBemnienue)

METOAUYECKHUE MATEPHUAJIBI JIUISI YUUTEJISA
I'eomeTpust: nunakTruueckue matepuansl ais 7 knacca / b.I'. 3us, B.M. Meiinep. — M.:
[Ipocsemenue, 2011.

['eomeTpus: numakTuyeckue MaTepuaisl s 7 kiacca. / B.A. I'yces, A.W1. Measiauk. — M.
[Ipocsemenue, 2008.

N3ydenue reomerpuu B 7, 8, 9 Kiaccax: METOJUYECKUE PEKOMEHAAIIMN: KHUATA JIJISl YUUTEIISt
/ [JI.C. Atanacsn, B.®. byry3os, FO.A. ['ma3koB u ap.].— M.: [Ipocsemenue, 2008.
Pa3HoypoBHEBbIE 3a1aHUs 111 TEMATHUECKUX M UTOTOBBIX KOHTPOJIbHBIX PadOT 1o
reometpud. 7-9 kiaccel. / JI.S. demuenko. — [1.,2004.

COOpHUK 3a/TaHUK 111 TEMATHYSCKUX M UTOTOBBIX aTTECTAIlUi 110 reoMeTpuH. 7- 9 kimacc. /

JL.A.®emuenko. — /1.,2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://urok.apkpro.ru/
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