MUHUCTEPCTBO MIPOCBEIHIEHUS POCCUICKON ®EJEPALIMA

MuHHCcTEepCcTBO 00pasoBanus OMCKOM 00J1acTH

JenapramenT o0pa3oBaHusi AiMUHUCTpanus ropoga Omcka

BOY r. Omcka "Cpennsis o0meo0pa3oBareabHas mkosa Ne 3"

PACCMOTPEHO

Ha 1€ Jarort4€CKoOM
COBCTC

(mporokois Ne 10 ot
29.08.2023 r.)

COI'JTACOBAHO YTBEPXIEHO
3amecTUTeNb JUpeKTopa  JMpekTop KOk

Axnmosa H.IO. .. Ky3oBkoBa JLA.

PABOYAS ITPOT'PAMMA
yueOHOro Kypca «I'eomerpus»

Ut oOy4Jaromuxcs 7-9 KiaccoB



r. Omck, 2023



IHOACHUTEJIBHASA 3AIIMCKA

['eomeTpust kKaK OJMH M3 OCHOBHBIX Pa3/eiiOB LIKOJbHOW MAaTEMAaTUKH, UMEIOIIUN CBOEH LEIBIO
o0ecreunTh M3y4EHHE CBOWCTB M pa3MepoB (UIyp, MX OTHOLIEHUI M B3aUMHOE PaCIOJIOKEHUE,
ONMUPAETCS. Ha JIOTMYECKYIO, JOKA3aTeNIbHYIO JIMHHUIO. L[eHHOCTh W3y4yeHusi reoMeTpuH Ha YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHMs 3aKIIOYaeTCSI B TOM, YTO OOYYAIOIIMKICS YYUTCS IPOBOIUTH
JIOKa3aTelIbHble PACCyKJIEHHUS, CTPOUTHh JIOTMYECKHUE YMO3AKIIIOUEHHMsS], JIOKAa3bIlBaTh WCTUHHBIE
YTBEPKICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, NMPOBOAMTH PACCYKIEHUS «OT MPOTUBHOIOM,
OTJIIMYaTh CBOICTBA OT MPU3HAKOB, (DOPMYITHPOBATH OOpATHBIC YTBEPKACHUSI.

Bropoil Lenpr0 HM3ydeHUs TE€OMETPUM SBIISICTCS MCIOJIb30BaHME €€ KaK WHCTPYMEHTa IIpU
pEIIEHNH KaK MaTeMaTHMYeCKUX, TaK W MPAKTUYECKUX 3a/ay, BCTPEYAIOUIMXCS B PEajbHOU >KU3HU.
OOyuaronuiicst TOMHKEH HAYYUTHCS ONPEACTUTh T€OMETPUIECKYIO (pUTYpy, OTMCaTh CIIOBAMU JTAHHBIH
4epT&X WIM PUCYHOK, HAaWTH IUIONIA[b 3€MENIbHOTO Y4YacTKa, PAacCYUTaThb HEOOXOJUMYIO [UTHHY
ONITOBOJIOKOHHOTO Ka0elsi Uiu TpeOyemble pa3Mephl rapaxka Ajsi aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpasi, BbIUUCIUTENbHAS JUHUS B HM3yuyeHUM reomerpuu. llpu pemeHunm 3amad MnpakTUUECKOIrO
XapakTepa OOydYaroIlIMiics YYUTCS CTPOUTh MaTeMaTHYeCKHe MOJETH pealbHbIX IKU3HEHHBIX
CUTYalUH, IPOBOJUTH BBIUMCIIEHUS U OLICHUBAThH aJI€KBaTHOCTD IIOJIyUEHHOT'O pPE3ybTaTa.

KpaitHe BaxHO TOMYEPKUBATH CBSI3M TEOMETPUU C JPYTHUMH y4eOHBIMU MPEAMETaMH,
MOTHUBHPOBATh HCIOJIb30BaTh OMNPEIEIICHUS F€OMETPUUECKUX (DUTYp W MOHSITHH, 1EMOHCTPHUPOBATH
IIPUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3MKE U TEXHHUKE. DTH CBSI3U HamOoJjee SPKO BUIHBI B TEMax
«Bexkrope», «TpuroHoMerpuueckre COOTHOLEHU», «Metoa koopauHat» u « Teopema Iludaropar.

VYueOnplii kypc «['eoMeTpus»» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/elibl COJEpPKAHUS:
«"eomeTpuueckue (GUTYpbl U UX CBOMCTBa», «/3MepeHHe TeoMeTpUYeCKUX BEIHUUH», «JlekapToBbI
KOOPAMHATHI Ha MIOCKOCTH», «BekTopb», «/[BmkeHus mnockoctn», «IIpeodbpazoBanus momnoous».

Ha uzyuenue yuebnoro kypca «I'eomerpusi» orBoaurcs 204 gaca: B 7 kinacce — 68 yacos (2 vaca
B HEJIEI0), B 8 Kiacce — 68 yacoB (2 yaca B Heflenio), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO) |

COJEPKAHUE OBYYEHUA
7 KUIIACC

Havanpupie mnoHsTHs TeomeTpuu. Touka, mnpsMas, OTpPe30K, Jyd. Yroia. Buasl yrios.
Beprukansnble 1 cMexHble Yribl. buccektpuca yria. Jlomanas, MHOroyroiasHuk. [lapannensHocTs u
NEPIECHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunblie (urypsl. OCHOBHBIE CBOWCTBa oceBoW cummerpuu. [IpumMepbl cuMMeTpuu B
OKPY’KaIOILIEM MUDE.

OcCHOBHBIE NTOCTPOEHMS C NMOMOIIbIO LUPKYJIS U JMHEHKU. TpeyronbHUK. BbicoTa, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIIN 1 paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa U NPU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKY MapajUIeIbHBIX NpsAMBIX. CyMMa yrioB TpeyrojbHHKa. BHeIHue yrisl
TPEYTrOJIbHUKA.

[TpssmoyronbHbIl  TpeyroiabHUK. (CBOMCTBO MeIMaHbl NPSMOYTOJBHOTO  TPEYrOJIbHUKA,
IIPOBEAEHHOM K runorenyse. Ilpu3Haku paBeHCTBa NPAMOYIOIbHBIX TPEYTOJbHUKOB. [IpsMoyronbHbIi
TPEYTroJbHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpUHM: HEPABEHCTBO TPEYrOJIBHMKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
TeopeMa 0 OOJIbIIEeM yriie U OOoJbIIel CTOpoHe TpeyrojabHUKa. [leprneHauKysp 1 HaKJIOHHASL.

I'eomeTpuyeckoe MecTo TOYEK. bruccekTpuca yriia U CepeIMHHBIA NEPHEHAMKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTa TOYEK.



OKpy>KHOCTb M KPYT, XOp/ia U IUaMeTp, UX CBOMCTBA. B3anMHOe pacrnosoxkeHne OKpYy>KHOCTH U
npsimoi. KacarenbHasg M cekyimias K OKpyXKHOCTH. OKpYyKHOCThb, BOMCaHHasi B yroy. BrnucaHHas u

OIMCaHHAas OKPYKHOCTU TPEYIOJIbHUKA.
8 KUIACC

YerslpéxyronpHuku. IlapamnenorpamM, ero Ipu3HakKM U CBOMCTBA. YacTHbIE cilydau
napajuieJIorpaMmMoB  (MPSMOYTOIBHUK, pOMO, KBaapaT), WX MpPU3HAKA W CBOMcTBA. Tpamenus,
paBHOOOKas Tpanenwus, €€ cBoiicTBa U npu3Haky. [IpsiMoyronbpHas Tpanemus.

Merton ynBoenuss meauanbl. lleHTpansHas cummerpusa. Teopema Daneca W TeopeMa o
IIPONOPLOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Tonobue TpeyronbHUKOB, Ko3(pduumeHnt mnomodbus. [Ipu3zHaku MOAOOHS TPEYrOIHLHUKOB.
[TpumeHneHne o100Us PU PEICHUN TPAKTUYECKUX 3aj1au.

CpoiicTBa Tmuiomane reomerpuueckux ¢uryp. Dopmynsl i IUIOMAAM TPEYroJbHUKA,
napajuiesorpamma, pomoa u Tpaneuun. OTHOIIEHUE TUIOMIAACH MO00HBIX GUTYP.

Brruncnenue miomaaei TpeyroabHUKOB M MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema IIudaropa. [Tpumenenne Teopemsl [Iudaropa npu permeHnn NpakTUYECKUX 3a1ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIjia MpsIMOYTOJIBHOIO TpeyrosbHuKa. (OCHOBHOE
TPUTOHOMETpUYECKOe TOX1eCTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrircanHble ¥ IEHTpPaAIbHBIE YIJIBI, YTOJI MEXKIY KAacaTeJIbHOM U XOpAOH. YTIIbl MEXKIY XOpJaMu
U CEeKyIIMMH. BIIMCaHHBIE M OIMCAaHHBIE YETBIPEXYIOJBHMKU. B3aMHOE pacrosioXeHue [BYX
okpykHoctell. Kacanue okpyxnocteit. O0mmue KacaTenbHbIe K TBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHredc yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenne TpeyronbHukoB. TeopemMa KOCHMHYCOB M TE€OpEMa CHHYCOB. PelieHHe MpakTH4eCKHX
3a/1ay ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[TpeobpaszoBanue nonodbus. [loodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NPOU3BENEHUH OTPE3KOB XOPJI, TEOPEMBI O NPOU3BEACHUM OTPE3KOB CEKYLIUX,
TeopeMa O KBajipaTe KacaTeJIbHOM.

Bextop, amuHa (MOIynb) BEKTOpa, COHAIPABJIEHHBIE  BEKTOPbI, IPOTHUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAJl BEKTOPAMH.
Pa3noxenue BekTOpa MO JBYM HEKOJUIMHEAapHbIM BekTopaM. Koopaunatsl BekTopa. CkaisspHOE
IIPOU3BEICHUE BEKTOPOB, IIPUMEHEHUE JUUISl HAXO0KIEHUS JIJIUH U YIJIOB.

JlekapToBbl KOOpAMHATHI HA IIOCKOCTH. YPAaBHEHUS MPSAMOM M OKPYKHOCTH B KOOpJWHATaX,
[EpPECEUCHNE OKPYKHOCTEN U NPAMbIX. METO] KOOpIMHAT U €ro IPUMEHEHHUE.

IIpaBunbHBIE MHOIOYrOJBHHUKH. J[nuMHA OKpyxHOCTH. I'pagycHas W paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AyT OKpYyXHOcTel. [Iimomane kpyra, ceKTopa, CErMeHTa.

JIBIKEHUsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (uryp (dJIe€MEHTapHBIC TPEACTABICHUS).
[TapannensHbiii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA
«T"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTAThl OCBOCHUSA IporpaMMbl  yuyeOHOro Kypca «leomerpus»
XapaKTepU3yIOTCS:

1) narpuoTHYeCcKOe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTeMAaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCUMCKUX MATEMATUKOB M POCCUHCKOM MAaTEeMaTHYECKOM IIKOJbI, K
WCITOJIb30BAHUIO 3TUX JOCTIKEHUHN B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpa:kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEW TpaKIaHWHA U pealu3alud ero Ipas,
MPEJICTABICHUEM O MAaTeMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBJICHUM,
MpOLEAYp TPaKIAHCKOTO OOIecTBa (HAMpHUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATHYECKUX TPOOJIeM, CBSA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTIKEHUH HAyKH, OCO3HAHUEM
BKHOCTH MOPAJTbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B PEIICHWH TPAKTHYECKUX 3a/lad MaTeMaTH4eCKOU
HaIpaBJICHHOCTH, OCO3HAHHUEM BAXHOCTH MAaTEMaTHYECKOTO OOpa30BaHUS HA MPOTSKEHUU BCEH
JKU3HU Ui YCIEUHOW NpOoQecCHOHANBHON MAEATeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHIA,
OCO3HAaHHBIM BHIOOPOM U TMOCTPOCHHEM HHIUBUAYATbHOW TPACKTOPUM OOpa30BaHHs U KUIHEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIOCOOHOCTBIO K AMOIIMOHATILHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIeHUN, YMEHHUIO BUJIETh MATEMATUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpPHUEHTAllME B JCATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJOBEKa, TMPHUPOAbI M  O0IIecTBa, MOHUMAaHHUEM
MaTeMaTUYeCKON HayKu Kak cepbl YeTOBEUECKON IeATEIbHOCTH, ATAOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISl pa3BUTHUSL LIMBWIM3AIMHU, OBJIAJICHUEM SI3BIKOM MaTe€MaTHUKH U MaTEMaTUYECKOM KyJIbTYpOH Kak
CpPEACTBOM TIO3HAHUSI MHpa, OBJAJACHUEM NPOCTEUIIMMU  HaBBIKAMU  HCCIEAOBATENIbCKOM
JIeATEeTbHOCTH;

6) ¢usmueckoe BocnuTaHue, (POPMHPOBAHUE KYJILTYPbI 30POBbSi U 3MOLMOHAJIBLHOIO
Os1aronosyyusi:

TOTOBHOCTBIO TIPUMEHSITh MaTEeMaTHYECKHWE 3HAHUS B WHTEPECax CBOETO 3J0POBBS, BEICHUS
3I0pOBOr0 00pa3za >KU3HHM (30pOBOE MHUTaHWE, COATAaHCHPOBAHHBIA PEXHUM 3aHITHA M OTAbIXA,
perynsapHas ¢puznyecKas akTUBHOCTh), C(hOPMUPOBAHHOCTHIO HAaBbIKA peuieKCHH, TPU3HAHIEM CBOETO
MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTAllMe Ha TPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUW JUIsl pEeHIeHWs 3a7ad B 00JiacTu
COXPaHHOCTH OKpYKaIoILel Cpe/ibl, INITAHUPOBAHUS MIOCTYIIKOB U OIICHKU UX BO3MOXHBIX MOCJIE/ICTBUMA
JUISL OKPYIKAFOIIEH Cpesibl, OCO3HAHUEM TII00aJThHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM U MyTeH Ux
peIIeHUS;

8) aganTanus K U3MEHAIOIMMCS YCJIOBUSAM CONUAILHOM U IPUPOTHOI Cpeabl:

TFOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHUSIX HEOIPEAEIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO I€ATENIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCS Y IPYTUX JIOACH,
npuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBbIC 3HAHMS, HABBIKM U KOMITIETEHIIUHU U3 OIbITa IPYTHX;



HEOOXOIMMOCThIO B (POPMHUPOBAHUHM HOBBIX 3HAaHHWH, B TOM 4YHucle (GOPMYIHPOBATH HIEH,
MOHATHS, TUMOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABAThH
JneuIUTHl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KaK
BbI30B, TpPEOYIOIIUNA KOHTPMEpP, KOPPEKTHpPOBaTh MPHUHMMAeMble pElIeHUs U  JIeHCTBUS,
dbopMynUpOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI
ITo3naBaTebHbIE YHMBePCAJIbHBbIC YUeOHbIe NeliCTBUS

Bba3zoBble Jloruyeckue AeiicTBUA:

e BBUIBIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHYeCKHUX OOBEKTOB,
HNOHATHM, OTHOIIEHWH MeXIy MOHATUAMH, (OPMYJIHUPOBATH OIpPECIICHUs] IOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiaccU(UKALMU, OCHOBaHMA i OOOOIIEHHS W
CPaBHEHHUs, KpPUTEPUHU IIPOBOAMMOIO aHAJIN3A;

e BOCIPHUHHMMATh, (QOPMYIHUPOBaTH M TNPEOOPA3OBBIBATH CYXKJACHUS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IIKE, YCIOBHEIC,

e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TPOTHUBOpeuus B (pakTax,
JTAHHBIX, HAONIONEHUSAX U YTBEPXKACHUAX, MpeAjiaraTb KpPUTEPUU Ui  BbISBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

e JleNaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3duparh JOKA3aTENLCTBA MAaTEMATUYECKUX YTBEpXKAEHHUH (IpsAMble U OT MPOTUBHOIO),
IPOBOANTH CAMOCTOSTEIBHO HECIIOKHBIE JIOKa3aTeIbCTBA MaTeMaTH4YeCKUX (aKToB,
BBICTPAaWBaTh apryMEHTALMIO, MPHUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyKJICHUS;

e BbIOMpaTh criocoO pemieHUs yueOHOH 3ahayu (CpaBHUBATh HECKOJIbKO BapUAaHTOB PEIICHUS,
BbIOMpAaTh HanboIee NOAXOAALIMNA C Y4ETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBaresibcKkue AeiiCTBHUA:

* HCMOJB30BaTh BOMPOCHI KaK MCCIEIOBATENICKUNA WHCTPYMEHT MO3HaHUs, (OPMYJIHPOBATH
BOINPOCH], (PUKCHUpYIOLIME NPOTUBOpEYHe, NpoOIeMy, CaMOCTOSTEIbHO YCTAHABIUBATh
MCKOMOE U JIaHHO€, (POPMHUPOBATH TMIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

® TIPOBOJUTH [0 CAMOCTOATEIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIN 3KCIIEPUMEHT, HEOOIIbIIOe
HCCIIEIOBaHUE 10 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OO0beKTa, 3aBUCHUMOCTEM
00BEKTOB MEXY COOOM;

e  CaMOCTOATENIHO (OPMYIHPOBaTh OOOOIIEHUS M BBIBOJBI MO pPE3yJibTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs, UCCIIEI0BaHNs, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3Yy/IbTaTOB, BBIBOIOB
1 000O0IIIEHHI;

e IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCA, a TAKKE BBIJBUrATh MIPEAIIOJIOKEHNS O €r0
Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Paborta ¢ unopmanmeii:

® BBIABIATH HEIOCTATOUYHOCTh U HM30BITOUHOCTh WH(OPMALIMU, NAHHBIX, HEOOXOIUMBIX ISt
pelIeHus 3a/1a4H;

e BbIOMpATh, AHAIM3MPOBATH, CHUCTEMATU3UPOBATh M HHTEPHPETHPOBATH HHPOPMALHUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABICHNUS;

e BbIOUpaTh QoOpMy MpeiacTaBieHHs HHGOPMAIMKM M WIUIIOCTPUPOBATh pELIaeMble 3aJauu
cXeMaMH, AuarpaMMaMy, HHOH rpadukoil 1 uX KOMOUHALUAMUY;



OLICHMBATh HAAEKHOCTh HH(POPMALMU IO KPUTEPHUSM, IPEAJOKEHHBIM YUYUTEIEM WIH
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMU M ULEISIMH
o0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaxX, JaBaTh IOSICHEHUS IO XOJAy PpELIeHUs 3aJauyd, KOMMEHTHUpPOBAaTh IOJTY4YE€HHBIN
pe3yJbTarT;

B X0/€ OOCYXJEHHs 3a/aBaThb BONPOCHI IO CYILECTBY OOCYXIaeMOW TeMbl, MpOOJIEMBl,
peraeMoil 3a1auu, BbICKA3bIBATh UJEH, HAIEJIEHHBbIE HA MOUCK PELIEHUS, CONOCTABIATh CBOU
CYXJIEHUS C CYXKJIECHUSIMH JIPYTHX YYaCTHUKOB JHAJora, 0OHAPYKUBATh Pa3InYMe U CXOJCTBO
MO3UIMH, B KOPPEKTHOHN (hopMe HOpMyIHPOBaTh pa3HOTIACHsI, CBOU BO3PAXKEHHUS;
HOPEJICTaBISITh PE3YyJabTaThl PELICHHUsS 3aJauyd, OSKCIEpUMEHTa, HCCIEJOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BHICTYIUICHMST € Y4Y€TOM 3aJad Ipe3eHTaluu |
0COOEHHOCTEH ayTUTOPUH;

INOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHAWBUAYAJIBHOM pabOTHl MpHU
peleHny y4eOHbIX MaTeMaTUYeCKUX 3a7ay;

OPUHUMATh 1€JIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBAaTh OPTraHMU3alMI0 COBMECTHOM
paboThl, pacrpenensits BHIBI paldoT, IOTOBApUBATHCA, OOCYXKIATh MpPOIECC U pe3ysbTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIpYyNINOBbIX ¢GopMax paldoThl (00CYXIeHUS, OOMEH MHEHMSIMH, MO3TOBBIE
IITYpMBl U JIpyTHe€), BBIMNOJHATh CBOI YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4WIEHaMH KOMaHJIbl, OLIEHUBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMH HPOAYKT IO
KPUTEPUAM, CHOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOACHCTBUSL.

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe JeHCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, aITOPUTM pEeUIeHMs 3a/ad (WIM €ro 4acTb), BhIOMpPATh
crnoco0 pemeHus ¢ Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAILMH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHbII HHTEJIEKT:

BJIQJIETh CHOCOOaMU CaMOIPOBEPKH, CAaMOKOHTPOJS TMpolecca W pe3ylbTaTa perieHUs
MaTeMaTHYECKOM 3aJauH;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PELIEHUWM 3a/1a4d, BHOCHTH
KOPPEKTUBBl B JESATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJIEHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYJHOCTEN;

OIIEHUBATh COOTBETCTBHE pe3yJibTaTa JESITEJIbHOCTH TIOCTAaBJICHHOW 1€MW W YCJIOBHUSIM,
OOBSCHITh TMPUYUHBI JOCTHDKCHHS WJIM HEJOCTIKCHHS II€JM, HAaXOIUTh OIIUMOKY, /1aBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0y4yenus B 7 kjiacce 00yJarouiics MOTYIUT CICIYIONTHE TPEIMETHBIC PE3YJIbTATHI:
Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKUE (PUTYPBI, ONIPEAETATh UX B3aUMHOE PACIIONIOKEHHE,

n300paxkarb reoMeTpuyeckue (Urypbl, BBIMIOIHATH YEPTEXKU IO YCIOBUIO 3anadyu. M3mepsTh
JIMHENHBIE U YTIIOBbIE BETUYHMHBL. PelaTe 3a/1auu Ha BBIYUCIEHUE JUIMH OTPE3KOB M BEJIMUKH YTJIOB.

ﬂeHaTB Fp}/'6y10 OLICHKY JIMHEMHBIX U YTJIOBBIX BCJIMYUH HNPCIMETOB B peaHLHOﬁ JKH3HH,

pa3MepoB MPUPOAHBIX 00BEKTOB. PazianuaTe pasmMepbl 3TUX 0OBEKTOB 110 MOPSJIKY BEIUUHHBL.



CTpouTh 4epTekKHU K TCOMETPUUECKUM 3a7a4aM.

[Tonb3oBaTbcs MpHU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MCIOJIL30BAaTh MPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUN 3a/1a4.

[IpoBOAUTH TOTUYECKHUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPHUIECKUX TEOPEM.

[Tonb30oBaTbcs MpU3HAKAMHM PAaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEAUAHbI,
MIPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aay.

OnpenensTh NapauieIbHOCTh MPSMBIX C MIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMU CEKyIasl.
Onpenendars NapajyieNbHOCTh HPSIMBIX C MOMOIIBI PABEHCTBA PACCTOSIHUNM OT TOYEK OAHOW MpSIMOi
JI0 TOYEK JPYrou MPsSMOH.

Pemartp 3amaun Ha kieT4aroit Oymare.

[IpoBOMUTH BBIYMCICHUS W HAXOJUTh YHWCJIOBbIE M OyKBEHHBIC 3HAYCHHUS YIJIOB B
TEOMETPUUYECKUX 3a/adax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJBHUKOB,
CBOICTB YIJIOB, 00pa30BaHHBIX MpPH MEPECEUCHUU IBYX MapallIeNIbHbIX MPSMBIX cekyiled. Pemartsb
MIPaKTUYECKHE 3a7a4H Ha HAXO0XKJICHUE YTJIOB.

Brnagers moHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OMpeeNsiaTh OMCCEKTpUCY yria U
CEpEeIMHHBIN NMEePINEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUYEK.

DopMyTHpPOBATh OMNPEJCICHUS] OKPYKHOCTH M Kpyra, XOpJbl W JMaMeTpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOMCTBA IIPU PEILICHUU 3a]a4.

BraneTs moHsATHEM OMUCAHHON OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh HaXOAUTh €€ IICHTP.
[Tonp3oBatbes akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHOM TOUKE,
1 O TOM, 4YTO CE€PEIUHHBIE IEPIIEHANKYJISPHI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS B OJTHOM TOUKE.

Brnagete  moHATHEM ~— KacaTelbHOM K OKPY)KHOCTH,  IOJb30BaTbCsl  TEOPEMOU O
NEePHEHANKYIISIPHOCTH KacaTelIbHOM U pajinyca, IPOBEIEHHOIO K TOUKE KacaHHs.

[Tonb30oBaTbcs MPOCTEHIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMU, MIOHUMATh UX MPAKTUYECKUN
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO IIUPKYJISL U TUHEHKH.

K xoniy o0y4yenus B 8 kiacce 00yJaronuiics MOTYIUT CICTYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Pacro3naBaTh OCHOBHBIE BHBI UYETHIPEXYTOJBHUKOB, WX OJJIEMEHTHI, IIOJIB30BAThCA HX
CBOMCTBAMM MPU PEIICHUH F'€OMETPUUECKUX 3aad.

[IpyMeHsTh CBOMCTBA TOYKU IEpeceyeHUs] MEAMaH TPeyroibHHKa (LIEHTpa Macc) B PEIICHUU
3a/1au.

Bnagets noHaTHeM CpelHEW JMHUM TPEYroJibHUKA U TpaneluuH, NPUMEHSITh UX CBOWMCTBA NMPHU
pemieHMM  reomerpudeckux  3amad. llomp3oBatecs  Teopemon  dameca u TeopemMo O
MPOMOPIIMOHANIBHBIX OTPE3KaX, MPUMEHATh UX ISl pEHICHUS] TPAKTUYECKUX 3a]1ay.

[IpuMeHsATh MPU3HAKY TTOI00MS TPEYTOJLHUKOB B PEIICHUH TEOMETPUUECKHX 3a/1a4.

[Tonp3oBatbes Teopemoit Iludaropa myis pemeHuss reOMETPUUECKUX W MPAKTHYECKUX 3aj1ad.
CTrpouTh MaTE€MaTHYECKYI0 MOJIEIb B MPAKTUYECKHX 3a/1adyaxX, CAMOCTOSTEIbHO JeNaTh 4YEepTEX U
HAaXOJIUTh COOTBETCTBYIOIINE JIJTUHBI.

Brnagets NOHATHSMH CHHYCA, KOCHMHYCa UM TaHIE€HCAa OCTPOTO yrjla MpsIMOYTOJBHOTO
TpeyroyibHUKA. [101b30BaThCS STUMU MOHATUSMU IS PELLIEHUS IPAKTUYECKUX 3a/1a4.

Brruucasate (paznuyHbMH CrIOcO0aMU) IJIOMIAb TPEYTrOJIbHUKA M TUIOLIAM MHOTOYTOJIBHBIX
¢buryp (monp3ysch, TAe HEOOXOMUMO, KaIbKynasTopom). [IpuMEHSTh TONydYeHHBIE YMEHUS B
MPaKTUYECKUX 3a/1adax.

BrageTs NOHATHSAMHU BIIMCAHHOTO W IIEHTPAJIBHOTO yTila, UCTOIB30BaTh TEOPEMbI O BIIUCAHHBIX
yriax, yriax Mexay XopJaMu (CEeKyIIMMH) W yrie MexXAy KacaTelbHOW U XOpAOW NMpHU pelIeHUU
reOMETPUYECKUX 3a]1a4.

Brnagets mNOHATHEM ONUCAHHOTO YETHIPEXYTONbHUKA, NPUMEHSATh CBOMCTBA OINKUCAHHOTO
YEeTHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.



[TpyMeHATh MONMYy4YEeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTHUECKHE MOJENHU Ul 3a/1a4y
peanbHOM KH3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C NPUMEHEHHEM MOJ00US U
TPUTOHOMETPUHU (IIOJIB3YSICH, IJIe HEOOXOIUMO, KAJIbKYIISITOPOM).

K xoniy o0y4yenus B 9 kiacce 00yJaronuiics MOTYIUT CICIYIONTHE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIMHU OCTPHIX YIJIOB, HAXOAWUTh C UX MOMOIIbIO Pa3lIUYHbIC
AJIEMEHTHI IPSIMOYTOJILHOTO TPEYTrOJbHUKA («PELICHHE MPSIMOYTOJIBHBIX TPEYroJbHUKOBY). HaxoauTs
(c MOMOIIBIO KaNbKYJIATOPA) JUTMHBI U YTIIBI JUIl HETAOJIMYHbBIX 3HAUEHUH.

[Tonp3oBatbest GpopMynaMu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM ISt
HaXO0X/I€HUSI COOTHOLIEHUI MEXKy TPUTOHOMETPUUYECKUMHU BEIUUNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB /Il HAaxXOXKICHMsI Pa3IMUHBIX 3JIEMEHTOB
TPEYroibHHUKA («pelIeHue TPEyroJbHUKOBY ), IPUMEHSTh UX MPU PEIICHUH T€OMETPUUECKHX 3a/1au.

Bnagers mnonstusiMu mnpeoOpa3oBaHMsl MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJOOHBIX
¢uryp. Ilonmp3oBaThcsi cBOMCTBaMH TON00MS MPOU3BOJBHBIX (PUTYp, YMETh BBIUUCISTH JJIUHBI U
HAXOAMTh YIIIbl y TOJ00HBIX uryp. [IpumeHsTh cBoicTBa MOJO0US B MPAKTUYECKUX 3aJadax. Y METhb
NPUBOJIUTH MPUMEPHI OJOOHBIX (PUTYP B OKpPY’KAIOIIEM MUpE.

ITonp30BaTbes TeOpeMaMH O IIPOM3BENEHUU OTPE3KOB XOpH, O IMPOM3BENEHUM OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOPAMHU, IOHUMATh UX T€OMETPHUECKUH U (PU3NIECKUNA CMBICI, IPUMEHSTh UX
B pPELICHUH T€OMETPUYECKUX M (u3nyeckux 3ajaad. [IpuMeHsTh cKalsipHOE NMPOU3BEACHHUE BEKTOPOB
JUISL HAXOXKACHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METOOM KOOPJMHAT HA MJIOCKOCTH, MPUMEHSTh €r0 B PELIEHUU F€OMETPUUECKHUX
Y IIPaKTUYECKUX 3a]1a4.

Bnagerp NOHATHUSMH TPaBUIBHOTO MHOIOYIOJBHHMKA, JUIMHBI OKPYXHOCTH, IJIMHBI JyTU
OKPY>KHOCTH M PaJMaHHON MEpHhI yria, yMETh BBIUMCIIATH IIOLIAAb Kpyra u ero yacteil. [Ipumensrs
MOJTy4YE€HHBIE YMEHHUS B IPAKTUYECKHUX 33]1a4ax.

Haxomuth ocu (WM ULEHTPBI) CUMMETPHUHM (QUTYp, TPUMEHATH JBUKCHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTHUECKUE MOJENHU JUId 3a/1a4
peaslbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM TMOoA00usS U
TPUTOHOMETPUUYECKUX (PYHKIHH (MTOJIB3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC

HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI

[Ipocreiimue reomerpuyueckre GUrypbl U UX CBOMCTBA.
N3mepenne reoMeTpu4eCKUX BEIUYUH

TpeyronbHUKH

[TapamiensHbIE IpsIMBIE, CyMMa YTIJIOB TPEYTOJIbHUKA

OKpyXKHOCTh U Kpyr. [ 'eomMeTpruyecKkre mocTpoeHust

[ToBTOpEeHME, 0000IIIEHNE 3HAHMI

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

HaumeHoBaHMe pa3/iesioB M TeM

Ne
NPOrpamMMmbl
1 YeThIpEXYyTroJbHUKI
Teopema daneca u Teopema o
2 MPOTMOPIMOHATIBHBIX OTPE3KaXx,

110JI00HBIE TPEYTOJIBbHUKU
ITmomans. Haxoxaenue miomanei
3 TPEYrOJIbHUKOB U MHOTOYTOJIHBIX
¢uryp. [Tnomaan nogoOHBIX GUTyp
Teopema ITudaropa u Hauana
TPUTOHOMETPHH
5 VYrisl B OKpyKHOCTU. BriicanHsie u
OTHMCaHHBIE YEThIPEXYTOJIbHUKH.
KacarenbHbIe K OKPYKHOCTH.

Bcero

11

15

28

10

68

Bcero

14

15

14

10
13

KoaunuyecTBo yacoB

KonTtpoabHhbie
padoThI

1

1 1

KoandecTBO 9acoB

KontposbHbie IIpakTH4ec
padoTbI KHe padoThI
1 1
1
1 1
1

IIpakTHyeckne padot

JyieKTpoHHbIE (LM poOBbIE)
Olﬁ)Pa30BaTe.]'ILHLIe pecypchl

bubnuorexa [JOK
https://m.edsoo.ru/7f41

5e2e
https://m.edsoo.ru/7f41

5e2e
https://m.edsoo.ru/7f41

Se2e
https://m.edsoo.ru/7f41
Se2e
https://m.edsoo.ru/7f41
Se2e

8 KUIACC

DJIeKTpOHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChl

bu6mmoreka [JOK

https://m.edsoo.ru/7f417e18

https://m.edsoo.ru/7f417e18

https://m.edsoo.ru/7f417¢18

https://m.edsoo.ru/7f417e18

https://m.edsoo.ru/7f417¢18
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6
OBILEE
KOJHUYECTBO
YACOB 110
ITPOTPAMME

Kacanue okpyxHOCTEN
[ToBTOpEeHME, 0000IIICHNE 3HAHUIA

68

https://m.edsoo.ru/7f417¢18
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6

7

9 KJIACC

HaumenoBaHmue pa3aesioB U TEM IPOorpaMmMbI

Tpuronomerpus. TeopeMbl KOCUHYCOB U CHHYCOB.
Pewenne TpeyrojibHUKOB

[IpeoOpasoBanue nopodus. Merpuyeckre COOTHOIICHUS
B OKPY’KHOCTH

Bekrtopsl

JlekapToBbI KOOPAMHATHI Ha IIIOCKOCTH
[IpaBuIbHBIE MHOTOYTOJIBHUKU. J[IIMHA OKPYXHOCTH U
IJI0IIAAb Kpyra. Beraucienue miomanen

I[BI/I)KCHI/UI IINTOCKOCTH

[ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN

OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME

Bcero

13

10

10

68

KoanuecTBo 4acoB

KonTtpoibHbIe
padoThI

1

1

IIpakTHyeckue paf)oo

DJIeKTpPOHHBIe (HH(ppPOBHIE)
61[})21130B3T6JI]>HI>IB pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41

al2c
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