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MNOACHUTEJIbHAS 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJIO’)KEHUE, OINUPAETCSI Ha JIOTMYECKYH0, JOKa3aTeNbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O O0ILIEr0o 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11en1pt0 U3ydyeHus reOMETPUH SIBIISIETCSA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydarolmuics TOJDKEH HAayYMTbCS OIPENENUTh T'€OMETPUYECKYI0 (Urypy, Ommcarb
CIIOBAaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccuUTaTh
HEOOXOMMYIO JUTMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIUTENIbHASA JIMHUS B U3yYEHUU T'C€OMETPHM.
[Ipn pemenun 3amad  MPaKTHYECKOTO  XapakTepa OOydYaloUIuiics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHid, IPOBOJUTH BBIYHCICHHUS U
OIICHHUBATh aJIeKBaTHOCTb MOJIyYEHHOTO pe3yJbTaTa.

KpaiiHe BaxHO MOIUEPKUBATH CBS3U TEOMETPUH C JIPYTMMH YYCOHBIMHU IpeIMeTaMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENCICHHUS  TEOMETPUYCCKUX (QUTryp ©  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYSHHbIX YMEHUH B QU3MKE U TEXHUKE. DTH CBS3U Hanboliee
SIPKO BUJIHBI B TeMax «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3JeNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBM)KEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

HavanpHbple moHATus reoMmerpuu. Touka, mpsiMasi, OTPE30K, Jiyd. YTojda. Buasl yrios.
Beprukanbaele UM CMexHBIE yribl. buccekrpuca yrima.  JlomaHas, MHOTOYrOJIbHHK.
[TapannenbHOCTb U NEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPYKAOIIEM MUPE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs U JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOE/IpeHHBIN 1 PABHOCTOPOHHUH TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W TMNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyromnpHbIii  TpeyroapHUK. CBOMCTBO MEQMAHbBl MPSMOYTOJIBHOTO TPEYroJbHUKA,
MpOBENEHHOW K rumoTeHy3e. llpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHasL.

['eomeTpruueckoe MecTto ToYeK. buccekTpruca yria M CEpeQUHHBIA NEPIEHIUKYISAp K
OTPE3KY KaKk F€OMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsmoil. KacarenbHast U cekyiiass K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroi. BnimcanHas n onucaHHas OKPYKHOCTH TPEYTOJIbHHKA.

8 KVIACC

Yetbipéxyronbuuku. [lapamnenorpamMm, €ro mnpus3Haku W CBoilcTBa. YacTHble cllydan
napajuiesIorpaMMoB (IpSMOYTOJIBHUK, pOoMO, KBaJpaT), UX HPU3HAKU U cBoiicTBa. Tpamerms,
paBHOOOKas Tpamenus, e€ cBoiicTBa u npusHaku. [IpsaMoyronbHas Tpanenus.

Meton ynBoeHus menuansbl. LleHtpanbHas cummerpus. Teopema Daseca u TeopeMa o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue nMHUM TPEYrOJbHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKA.

[Togobue TpeyroJbHUKOB, KO3 duueHT noaodus. [lpu3naku mogoOus TPEyroJbHUKOB.
[TpumeneHue no00us pH pelIeHUH IPAKTUYECKUX 3a/1ay.

CpoiictBa miomanaeil reomerpuyeckux ¢uryp. @opmyisl Ui IUIOLMAAN TPEyroJbHHUKa,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE IUI0IIa e NoJ0OHBIX (GuUryp.

Beruucnenue miomnazieit TpeyroJbHUKOB M MHOIOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHUd MPAKTUYECKUX
3az1ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yIJla MpsIMOYTOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrycaHHbBIE M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXIY KacaTeJbHOM M XOPIAOW. YTIIBI MEXIy
XOpJAaMH U CEKyIUIMMM. BruncaHHele ¥ ONMCAaHHBIE YETBIPEXYrOJBHUKHU. B3aumHoe
pacrioynio)kxeHue JByX OKpyxHocTed. Kacanue okpyxnocreid. OOmue KacarenbHble K JBYM
OKPYKHOCTSIM.

9 KVIACC



Cunyc, xocunyc, Ttanrec yriaoB or 0 1go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOKJeCTBO. POpPMYyIIbl IPUBEACHUS.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. Pemienue
IIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMMd HaJ
BeKTOpamu. Pa3iiojkeHue BEeKTOpa 1o JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEeKTOpa.
CkansipHO€ MMPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YTIJIOB.

JlexapTOBBl KOOPJAMHATBI HA IIOCKOCTH. YPaBHEHUS IMPSIMOM M OKPYXKHOCTH B
KOOpJMHATaX, [IepeceuyeHne OKPYKHOCTEN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYXKHOCTHU. ['pajiycHas u paaraHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKHOCTeH. [Imomans kpyra, CeKTopa, CerMeHTa.

JIBuKEeHUs MJIOCKOCTU U BHYTPEHHHUE CUMMETPHUH (PUTYp (37I€eMEHTapHBIE MPEICTABICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCIIOJIH30BAHUIO ITHX JOCTHKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3allid €ro Ipas.,
MPEACTaBICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPakITAHCKOTO o0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEHICHUU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHOW Tpo(decCOHaTbHOM NEeATeIFHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAJILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33124, PEUICHUH, PaCCYKICHHUI, YMEHHUIO BUJETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeloBeKa, MHPHUPOAbl M OOIIecTBa, NOHMMAaHHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM ACSITENIBHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/0POBbS,
BEJICHUS 3[J0pPOBOr0 00pasa >KW3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHWM U pelieHus 3ajad B 00IacTH
COXPAaHHOCTH OKpYKAIOIIEeH cpenpl, IUIAHUPOBAHUS TNOCTYINKOB M OLEHKHM HX BO3MOXHBIX
TIOCJIEJICTBUH ISl OKpY>KalolIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0eM U MyTel X peuieHus;

8) ajanTanmus K M3MEHAIUMCS YCI0BUSIM COMAJIbHOW M NPUPOAHOM Cpeabl



TFOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUYECKYIO JEeATeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y JPYTUX
JOJICH, MPUOOPETaTh B COBMECTHOW JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTECHITUHN W3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B ()OPMUPOBAHNY HOBBIX 3HAHHM, B TOM 4YHCIIC POPMYITHPOBATH UJCH,
MOHATHUSA, TUNIOTE3bl 00 O0BEKTAaX M SIBJICHUSAX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATh
NePUIMTH COOCTBEHHBIX 3HAHUI W KOMITIETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHCE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOMIMII KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHUS M
JNCUCTBUS, POPMYITHPOBATEH M OIICHUBATH PUCKH U TIOCIIEACTBHS, (GOPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Bba3oBble jornueckue aecTBus:

® BBISBISATh U XAPaKTEPU30BATH CYIECTBEHHBIC MPU3HAKK MAaTEMaTHUUYECKHX OOBEKTOB,
TOHSATUM, OTHOIIEHUH MEXIY TOHATUIMH, (OPMYIUPOBATH OMPEACTCHUS TOHSATUMH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINKA, OCHOBAHUS JJIs1 0000IIECHHS 1
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

® BOCHPHHUMATh, (GOPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIHHBIC H
OTpHIIaTeNbHbBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

® BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHUBOPEUUs B (paKTax,
JMAHHBIX, HAOMIOMEHUSAX W YTBEPKACHHSIX, Npeiaratb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBHIBOJBI C HCIOJB30BAaHHUEM 3aKOHOB JIOTUKH, AECIYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

e pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (IIpSIMbIE U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeabCTBA MaTeMaTHYeCKUX (aKToB,
BBICTPaMBaTh apryMEHTALIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cHoco0 pemieHus y4yeOHOW 3amaud (CpaBHHBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOUpaTh HauboJiee MOIXOASIIUNA C YIETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOMPOCHI, (PUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIeMy, CaMOCTOATEIbHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIbHO COCTaBICHHOMY IUIAaHY HECJIOXHBIA JKCIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE TI0 YCTAaHOBIEHHIO OCOOCHHOCTEH MaTeMaTU4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOM;

e caMocToATenbHO (opmynupoBaTh 00O0OIIEHMS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUs, OIEHUBATh JTOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHUII;

® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTUE MPOLIECCA, & TAKXKE BBIBUTATh MPEANOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanueii:



BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3MPOBATH, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIHIO
Pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpencTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALUM 110 KPUTEPUSAM, MPENTIOKEHHBIM YUUTEIIEM WIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUs 3aJa4l, KOMMEHTHPOBATH
MIOJTY4EHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOTPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIEMEI,
perraeMo¥ 3a1a4u, BRICKAa3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJICHHS C CY)KJICHHUSAMH JIPYTUX YYACTHUKOB JHAJIOTa, 0OHAPYKUBATh Pa3INIHe
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3PAKCHHS,;

MIPEJICTABIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, WCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITSIIFHO BBIOMpATh (opMaT BBICTYIUICHUS C y4ETOM 3ajad TMPE3CHTAlUd |
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCMHOJIb30BaTh MPEUMYILECTBA KOMaHIHON M MHAUBHUIYaIbHOU pabOThHI mpH
pelieHny yueOHbIX MaTeMaTHUeCKHX 3aay;

MPUHUMATD IIeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboTHI, pactipeAeNaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (00Cyk1eHrs,, 0OMEH MHEHHUSMH, MO3TOBBIE
LITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh PabOThl U KOOPJIMHUPOBATH CBOU JIEUCTBUS
C IPYrUMU YEHAMU KOMaHJIbl, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT
10 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryiasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABJISITh IUJIaH, AITOPUTM peHIeHHs 3aJayd (WM €ero 4YacTh),
BBHIOMpATh CIOCOO peleHusT ¢ Y4ETOM HMEIOLIUXCA PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJISI MpOLEecca W pe3yibTaTa pelieHHs
MaTeMaTH4ECKOH 3a7auu;

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IPH PEIIEHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJbTaTa ACSITEIbHOCTH IOCTABICHHON LIETU U YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTUIKEHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydarOUIMICA TOJYYUT CIEAYIOIIUE HPEIMETHBIC
pE3yIbTaThI:

Pacnio3naBate M3ydeHHBIE TeOMETpUYECKHE (UTYpPBI, OIpPENeNATh WX B3aUMHOE
pacroyiokeHue, M300pakaTh TeOMETpUYEcKrne (UTYpHI, BBINOJIHATH UYEPTEKH IO YCIOBHUIO
3amaun. M3MepsaThs JIMHEWHBIE W YIVIOBbIE BEIWYMHBI. Pemare 3amadynM Ha BBIYMCICHHE [UIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B PEAIbHOMN JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMepsl 3TUX 0OBEKTOB IO MOPAIKY BEINYUHBI.

Crpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4am.

[Tonp30BaTbCsl NpHU3HAKAMU PABEHCTBA TPEYrOJBHHMKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPU PEIICHUH 3a/1au.

[IpoBOAUTE JIOTHYECKHUE PACCYKICHHUS C UCIIOJIb30BAHMEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcsl NpU3HAKAMH DPABEHCTBA MPSAMOYIOJIBHBIX TPEYrOJIBHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEACHHOW K THUIIOTEHY3€ MPAMOYTOJBHOTO TPEYrOJbHUKA, B PpEUICHUU
F€OMETPUUYECKHX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pazyeT ¢ HUMHU
cexymas. Onpeaenars NapauIeIbHOCTh NPSIMBIX C IMOMOIIBK) PAaBEHCTBA PACCTOSHUNA OT TOYEK
OJIHOM IIPSAIMOM /10 TOYEK JPYroi mpsiMOM.

Pemate 3agaun Ha kiner4aroi Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUThb YHUCIOBblE M OYyKBEHHbIE 3HAYEHHUS YIJIOB B
TCOMETPUYECKUX  3a7adax C  MWCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX IpPU NEPECEUCHUM [BYX MapajuleIbHbIX
IPSIMBIX CeKyllel. PemaTts npakTuyecKue 3a1auu Ha HaX0KICHHUE YITIOB.

Brnaners noHATHEM F€OMETPUYECKOTO0 MECTa TOUEK. Y METh ONpPENeNaTh OMCCEKTPUCY Yria
U CEPEIUHHBIN NEPIICHIUKYIAP K OTPE3KY KaK FTEOMETPUYECKHAE MECTa TOYCK.

DopMyIMpOBaTh ONPEACICHUS OKPYKHOCTH M KpYyra, XOpIAbl M JUaMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPH PELLIECHUH 3a1a4.

Bnagers moHsATHEM ONHCAHHOW OKOJIO TPEYrOJIBHUKA OKPYXKHOCTH, YMEThb HaxXOIWTh €€
ueHtp. [lonp3oBarbes akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojbHUKA IIEpeceKkaroTcs B
ONIHOM TOYKE, M O TOM, YTO CEPEIMHHBIC IEPIECHIUKYISAPbl K CTOPOHAaM TpPEyroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp nOHATHEM KacaTeIbHOM K  OKDYKHOCTH, IIOJb30BaTbCsi TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeIbHOU U paguyca, IPOBEJEHHOIO K TOUKE KAaCAHHUS.

Ilonb3oBaTbcss NPOCTEHMIIMMU TE€OMETPUYECKUMHM HEpPaBEHCTBAMM, IIOHMMATb MX
IIPAKTUYECKUNA CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C IIOMOIIBIO HUPKYJIS U JIMHEHKU.

K xonmy oOyueHuss B 8 kiiacce oOyyaromuiics MOJYYUT CJEIyIOIUME HpeIMETHBIE
pe3ynbTaThl:

Pacno3nHaBaTe OCHOBHBIE BHIBI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTBI, IOJIb30BATHCSI UX
CBOMCTBAMM IIPU PEILIECHUM I€OMETPUUECKUX 3a1ay.

[IpuMeHsATH CBOWMCTBA TOUKM IE€PECEUECHUs MEIMaH TPEYrolbHUKA (LEHTpa Macc) B
pelIeHuu 3a1ay.

Biagets moHsTHEM CpeaHEN JIMHUM TPEYTrOJIbHUKA U TpPAIlleLlUU, IPUMEHATh UX CBOMCTBA
IIpU pELICHUM reoMeTrpudeckux 3angad. llosb3oBarecs Teopemoit daseca U TeopemMoil O
[IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELIECHUs TPAKTUYECKUX 3a1a4.



[IpuMeHsTh MpU3HAKK OO0 TPEYTOJILHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/au.

[Tonp3oBarbest Teopemoii [ludaropa mist pemieHUss TEOMETPUYECKHX M MPAKTHYCCKHX
3ama4. CTpouTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKUX 3ajauyax, CaMOCTOATEIbHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Bnagerp moHATHMSMU CUHYCa, KOCMHYCAa M TaHI€HCAa OCTPOTO yrjla MpsIMOYTOJbHOIO
TpeyroibHuKa. [1071630BaThCs 3STUMU MOHATUSIMH JIJIST PEIICHUS PAKTUYECKUX 3a/1a4.

Boruucnsate  (paznuyHbIMH - criocoOaMu) — IJIOMIAAL  TPEYroJbHUKA M IUJIOLIATH
MHOTOYTOJIbHBIX ~ GUryp (MONB3ysACh, THE HEOOXOMUMO, KaIbKyIATOpOM). I[IpuMeHsTh
MOJTyYCHHBIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Bnagerp MNOHATUSIMM BIOMCAHHOTO M ILIEHTPAJIBHOIO yIJia, HMCIOJb30BaTh TEOPEMBI O
BIMCAHHBIX yIJax, yrilax MeXay XopJaMu (CEeKyIIMMHU) U yrile MEXIy KacaTelbHOW U XOpAoi
MIPU PEIICHUH TEOMETPUUECKHX 3a/1a4.

Branets moHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH CBONCTBAa OMHUCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PELICHUHU 3a/1a4.

[IpuMeHsTh MOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYECKHUE MOJETH NS
3a/1a4 peabHOM KU3HHU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C PUMEHEHHUEM TI0100Us
Y TPUTOHOMETPHUH (TIOJIB3YSICh, II€ HE0OOX0IUMO, KaJIbKYIATOPOM).

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAaXOJUTh C WX TIOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJILHOTO  TPEYroJbHUKA  («pEHIeHHE  MPSMOYTrOJIbHBIX
TPEYroabHUKOB»). HaxomuTh (C MOMONIBIO KAJIBKYISATOPA) JJIWHBI W YIJIbI JJI1 HETAOJUYHBIX
3HA4YEHMII.

[Tonb3oBatbest hopMynaMu IpUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUYECKUMU BETMUYUHAMHU.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKJIEHUSI PA3IUYHBIX JIEMEHTOB
TPEYroJibHUKA («peIlIeHHuEe TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELUICHUU T€OMETPUUYECKHX
3azad.

Brnagets noHsaTHsAMH MpeoOpa3oBaHus NOJ00HUS, COOTBETCTBEHHBIX 3JI€MEHTOB MOJ00HBIX
¢uryp. [lonp30BaThcs cBOKWCTBaMU MOJOOUS MPOU3BOJBHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTh YIIbl Y MoA00HBIX (uryp. IIpuMensaTs cBoiicTBa MO00MS B MPAKTUUYECKUX 3aJaydax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb3oBaThbcst TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcsi BEKTOpamH, MOHMMATh HUX T'E€OMETPUYECKUH U (PUIUYECKUI CMBICI,
MPUMEHSITh UX B PEUICHUH T€OMETpUYECKUX U (u3nmdeckux 3amad. [IpumeHsTh cKalnsipHOE
MIPOM3BEICHNE BEKTOPOB I HAX0XK/IEHUS JUIMH U YTJIOB.

[Tonb3oBaTbcsi METOJOM KOOPAWHAT HA IUIOCKOCTH, MPUMEHSATh €ro B PpEIICHUU
r€OMETPUYECKUX M MPAKTUYECKUX 33]1ad.

Brnagers moHATHSAMU MPaBUIHLHOTO MHOTOYTOJBHHKA, JIHMHBI OKPY>KHOCTH, JUIMHBI TyT'U
OKPY)KHOCTH W pPaJMaHHOW Mephl yria, YyMeTb BBIYHMCIATH IUIOMAJb Kpyra M €ro 4acreil.
[IpuMeHSTh MOTy4YeHHbIE YMEHUS B TPAKTHUECKUX 3aauax.

Haxomuth ocu (wnu IEHTPBI) CUMMETPUH (DUTYp, MPUMEHSTH ABM)KEHHS TUIOCKOCTH B
MPOCTEHIINX CITydasx.



[IpuMeHsTH MONy4YEeHHBIC 3HAHUA HA MPAKTHUKE — CTPOUTHh MAaTEMaTHYECKHE MOJENH IS
3a7a4u peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOUINE BBIYMCICHHUS C IPUMEHEHUEM TTOI00HS
U TPUTOHOMETPUYECKUX (DYHKIUH (TI0JTB3YSChH, I71€ HEOOXOUMO, KAIBKYISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mncpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHII/I reoMeTpuyeckue purypsr u Butmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nonodus. Metpruueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* ['eomerpus, 7-9 knaccel/ Atanacsa JI.C., bByry3os B.®., Kagomues C.b. u apyrue,

AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET



