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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/1€JI0B MIKOJIbHO MaTEMaTHUKH,
UMCIOIMK CBOCH IENbI0 00ECTICUNTh H3yYE€HHE CBOWMCTB W pPa3MEpOB
buryp, WX OTHOIICHWH W B3aMMHOE pACIMOJIOKEHUE, OMUPACTCS Ha
JIOTHYECKYIO0, JOKa3aTeNIbHYIO JIUHHIO. [IeHHOCTh M3y4eHUs: T€OMETPUM Ha
YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHS 3aKIOYacTCs B TOM, YTO
0OyJaroIMiACs YIUTCS MPOBOIUTH IOKa3aTeNbHBIE PACC YKICHUS, CTPOUTH
JIOTUYECKHAE YMO3AKIIOUYEHUS, J10Ka3blBaTh WCTUHHBIE YTBEPKICHUS U
CTPOUTb KOHTPIPUMEPBI K JIOKHBIM, HPOBOIUTH PACCYXKIACHUA «OT
OPOTUBHOTO», OTIMYaThb CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH
oOpaTHbIe YTBEPKICHHUS.

Bropoli ienbro u3ydeHusi TeOMETPUH SIBIIETCS UCTI0JIb30BaHUE €€ KaK
WHCTPYMEHTA TPU PEIICHUU KaK MaTeMaTUYeCKUX, TaK U MPaAKTUYECKUX
3a/1a4, BCTPEYAIOUMXCS B peaIbHOW XW3HU. OOydarommiics 10JDKEH
HAYYHUTHCS ONPENEIUTh TeOMETPUYECKYI0 (UTYpY, OINUCATh CJIOBaMU
JIAHHBIM 4YEepTEX WIA PUCYHOK, HAWTH IUIOIIAAbL 3E€MEIBHOIO Yy4YacTKa,
paccyuTath HEOOXOAMMYIO JUIMHY OITOBOJIOKOHHOTO Kalens wiu
TpeOyeMble pa3Mepbl rapaxka JJjisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIMTENIbHASA JIMHUSA B U3y4eHUM reomerpuu. [Ipu pemenun
3a7a4  MPAKTUYECKOTO XapakTepa OOydYarolMiCA YYUTCA CTPOUTH
MaTeMaTU4YECKUE MOJEIN PEANbHBIX XU3HEHHBIX CUTyalWd, NPOBOIUTH
BBIUHCJICHUS U OLICHUBATh aJI€KBAaTHOCTH IOJy4EHHOT'O PE3yJIbTaTa.

KpaitHe BaXHO TNOAYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMH
y4€OHbIMU TPEIMETaMH, MOTHUBUPOBATh HCIOJIb30BaTh OMPEIECICHUS
F€OMETPUYECKUX (Uryp W TOHATUH, JEMOHCTPUPOBATH NPHUMEHEHUE
MOJIyYUCHHBIX YMEHUIl B (PU3HKE U TEXHUKE. DTU CBSI3M HamOoJee SIPKO
BUJIHBI B Temax «BekTopel», «TpHUrOHOMETPUUYECKUE COOTHOLICHUSD,
«Meton koopaunat» u « Teopema Iudaropay.

VYueOnniii kypc «l'eoMerpus» BKIIOYAET CJEAYIOIIME OCHOBHBIC
pazzaensl coaepxkanus: «l'eomerpuueckue GUIYypbl U UX CBOMCTBa»,
«3mepenne reoMeTpuYecKuX BEIMYMH», «/[ekapTOBBI KOOpJIHMHATHI HA
IIOCKOCTUY, «BekTopbl», «JIBmxeHus miockoct», «lIpeoOpazoBanus
noA00us.



Ha u3yuenune yuedHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7
Kjacce — 68 yacoB (2 yaca B Heel0), B 8 kiacce — 68 dacoB (2 yaca B
HeJe0), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBbYYEHUA
7 KJIACC

HavanbHble noHATHA reoMerpuu. Todka, NpsiMas, OTPE30K, JIyY.
Yroiu. Buasl yriioB. BepTukaibHble U1 CMEXHBIE YIUIbl. bUCcCceKkTpuca yria.
Jlomanas, MHOroyrojpHuk. llapasmenbHOCTE W NEPHEHAUKYIAPHOCTH
IPSMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBO CUMMETPHUHU.
[IpuMepbl CHMMETPHUH B OKPYXAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBIK) LHMPKYJd U JIMHEHKU.
Tpeyronbauk. BeicoTa, MequaHna, OucceKkTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PaBHOCTOPOHHUHN TpeyroJibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa U MpHU3HAKU PAaBHOOEAPEHHOTO TpeyroJjibHuKa. [IpusHaku
paBEHCTBA TPEYT OJIbHUKOB.

CBolicTBA M TPU3HAKK MApalIENbHBIX MNpsMbiX. CyMmma yrioB
TPEYroJIbHUKA. BHEIHUE yTIIbl TPEYTOJIbHUKA.

[IpsiMOYTroJIbHBIN TPEYTOJIbHUK. CBOWCTBO MEAUAHBI PSIMO YT OJILHOTO
TPEYIrOJIbHUKA, NPOBEAEHHOM K TuUnoTeHy3e. llpusHaku paBeHCTBA
MPSMOYTOJbHBIX TPEYTOJIbHUKOB. [IpsSIMOYTOJIbHBIN TPEYTOJIBHUK C YIJIOM
B 30°.

HepaBenctBa B reoMeTpuu:  HEPABEHCTBO  TPEYTOJIbHUKA,
HEPaBEHCTBO O JUIMHE JIOMAaHOW, TeopeMa O OOJbIIeM yriie U OOJbIIeH
CTOpPOHE TPEYroJbHUKA. [IeprneHIuKysap 1 HaKIOHHAs.

['eomeTpuueckoe MeCTO TOYEK. bHCcekTpuca yria U CepeavHHBIN
MIEPIICHINKYJAP K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOYEK.

OKpyXHOCTh W KpYyI, XOpJa U JAuUaMeTp, UX CBoOWcTBa. B3anmHoe
pacroJIOKEHUE OKPYKHOCTH W TmpsaMou. KacarenbHas u cekymas K
OKpY>XHOCTH. OKpY>KHOCTh, BIUMCAaHHAsA B yroj. BrnucaHnHas u onuvcaHHas

OKPY>KHOCTH TPEYroJIbHUKA.
8 KJIACC

Yetpipéxyronpauku. [lapamnenorpamMmm, ero nmpu3Haku U CBOMCTBA.
YacTHble ciydyad napauienorpamMmmoB (MpsIMOYTOJIbHUK, poMO, KBajapar),



UX MPU3HAKKU U cBOMcTBA. Tpanenus, paBHOOOKas Tparnenusi, e€ CBOMCTBA U
npusHaky. [IpsamoyronpHas Tpaneuus.

Meron yaBoeHuss Menuanel. LleHTpanmpHas cummerpus. Teopema
dareca U TeOpeMa O MPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue 7nMHUM TpeyrojibHMKa W Tpameuuu. LleHTp Macc
TPEYroJIbHUKA.

[lonoOue TtpeyronbHUKOB, Ko3(hduuueHt mnogodus. IlpusHaku
noao0ust TpeyrojbHUKOB. [IpumMeHeHne mnomoOus TMpU  pELICHUU
IIPAKTUYECKUX 3a/a4.

CaoiicTBa 1wIOmaAei reomeTpudeckux Quryp. Dopmynbl s
IUIOLIAIM  TPEYroJibHUKA, MapaiejorpamMmma, pombda U Tpareluu.
OTHOIIEHHE TUIOTIAIeH OI00HBIX GUryp.

Berunciienue 1miomanei TpEeyrojibHUKOB W MHOTOYTOJBHUKOB Ha
KJIeT4aTo Oymare.

Teopemalludaropa. [lpumenenue Teopemsl [ludaropa npu pemenuu
MIPaKTUYECKUX 3a/a4.

CuHyc, KOCHMHYC, TAaHIE€HC OCTPOTO yrjlda MOpPsIMOYTOJIbHOTO
TPEYroJabHUKA. OcHoBHOE TPUTOHOMETPUYECKOE TOXIECTBO.
Tpuronomerpuyeckue pyHkiuu yrios B 30, 45 u 60°.

BrivcanHble M UEHTpaJIbHBIE YIJIBI, YTOJ MEXIY KacareabHOW H
XOPJION. YTIIBI MEXY XOpJAaMH M CEKYIIUMU. BNHCaHHBIE U OMIMCAHHBIC
YEThIPEXYTOJbHUKU. B3auMHOE pacrnoioKeHHe JBYX OKPYKHOCTEM.

Kacanue okpyxxHocteid. OO11e KacaTeIbHbIE K IBYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TanreHc yrioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO. DPOPMYJIbI IPUBEICHUS.

Pemmenue TpeyronbHUKOB. TeopeMa KOCHHYCOB U T€OpEMa CHHYCOB.
Pemenue npakTuyeckux 3aa4 ¢ UCIMOJIL30BAHHEM TEOPEMbI KOCUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogo6wusi. [logo01ne COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mpou3BeIeHUHN OTPEIKOB XOP/I, TEOPEMBI O TTPOU3BEICHUU
OTPE3KOB CEKYIIHX, TeOpeMa O KBajpare KacaTeIbHOM!.

Bektop, namuHa (MOIySb) BEKTOpa, COHAIMPABIICHHBIE BEKTOPHI,
NPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEPALlMU HAJ BEKTOpamu. Pa3noskeHne BeKTopa 1o



JIByM HEKOJUIMHEapHbIM BekTopaM. Koopaunartel Bektopa. CkasipHOE
MIPOU3BEACHUE BEKTOPOB, MPUMEHEHUE JIJIS1 HAXOXKJCHUS JJIMH U YTJIOB.

JlekapTOBBl KOOPJIHMHATBl HA IUIOCKOCTH. YPaBHEHUS NPAMOUA U
OKPYXXKHOCTH B KOOPJHMHATaX, IMEPECECUECHUE OKPYKHOCTEH M MPSIMBIX.
Meton KOOpAUHAT U €r0 TPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[muHa OKpyxHOCTH. ['pamycHas u
paauaHHas Mepa yrila, BBIYMCIICHHE JUIMH AYr OKpy:XHOcTeH. llmomans
Kpyra, CEKTOpa, CETMEHTA.

JIBro>keHUsT  TUIOCKOCTM W BHYTPEHHHME CUMMETpuM  (uryp
(anemenTapHsble nipeacTaBienus). [lapamnensueiit nepenoc. [IoBopoT.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA  YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTAThl OCBOCHUS MPOrpaMMbl y4eOHOTO Kypca
«I'eomeTpus» XapakTepU3yrOTCS:

1) maTpuoTHYecKOe BOCIIUTAHUE:

IIPOSIBJIECHUEM HMHTEpECAa K IPOLUIOMY M HACTOSIUEMY POCCUMCKOMU
MAaTe€MaTUK{, LEHHOCTHBIM OTHOLIEHUEM K JOCTMKEHUSM POCCUUCKUX
MAaTeéMaTUKOB U POCCUMCKOW MATEMaTUYECKOM LIKOJIbI, K UCII0JIb30BaHUIO
ATHUX JOCTHXKEHUHN B IPYTUX HAyKaxX U MPUKIIAIHBIX cdepax;

2) rpasKIaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTHIO K BBINOJHEHUIO OOS3aHHOCTEW TpaxaaHWHA W
peanu3audd €ro npas, MPEACTABICHUEM O MaTeMAaTHUYECKUX OCHOBax
(YHKIMOHUPOBAHUSA  PA3JIMYHBIX  CTPYKTYp, SBICHHM, MPOLEAYp
IpakKJaHCKOTO 0O01ecTBa (HampuMep, BbIOOPHI, ONPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUI0 OJTHYECKUX MpOOJeM, CBS3AaHHBIX C MPaKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-
ATUYECKHUX IPUHLHUIIOB B JEATEIbHOCTH YUEHOTO;

3) TpyaoBO€ BOCIIMTAHHE:

YCTAHOBKOI Ha aKTUBHOE Y4YacTHE B PEIICHUHU MPAKTHYECKHUX 3a/1a4
MaTeMATUYECKOU HaIpaBJICHHOCTH, OCO3HaHHEM BAXHOCTH
MaTeMaTUYeCcKOro oOpa30oBaHUSl HAa TNPOTSHKEHWHM BCEU JKU3HU IS
yCHeuHo npogeccuoHaIbHOM AesITENbHOCTH U pa3BUTHEM HEOOXOIUMBbIX
YMEHUI, OCO3HAHHBIM BBIOOPOM M TIOCTPOEHHEM HHJUBUIYaTbHOU
TpaeKTOpUM OOpa30BaHMA U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTHIO K AMOLIMOHAIILHOMY U 3CTETUYECKOMY BOCTIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/1ad, pPELICHUH, pacCyXJEHUH, YMEHHIO
BHJIETh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpHUEHTAlMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
npeacTaBieHUl 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSL YEIOBEKA,



OpHUPOJBI U OOIIECTBA, MOHUMAHUEM MaTeMaTUYecKON HayKu Kak cQepsl
YENIOBEUECKOU JEeATeTbHOCTH, JTAllOB €€ Pa3BUTUS W 3HAYUMOCTH JIJIS
pa3BUTUSA  [MBWIM3AlMH, OBJAJACHUEM  SI3BIKOM  MATEMaTUKU |
MaTeMaTU4eCKOU KyJIbTypOi KaK CPEJICTBOM MO3HAHUS MHUPA, OBJIAJICHUEM
NPOCTEUIIIMMU HaBBIKAMU UCCIIEI0BATENHLCKON eI TeHbHOCTH;

6) pusnueckoe Bocnuranue, opMHUPOBAHUE KYJIbTYPbl 310POBbS
¥ SMOLMOHAJIBHOTO 0JIATOMOJTYYHA:

TOTOBHOCTHIO TPUMEHATh MaTeMaTHYeCKHe 3HaHWs B HMHTEpecax
CBOET0 3/I0POBbS, BEACHUSI 3I0POBOr0 00pa3a »Ku3HH (340pOBOE MUTAHUE,
cOATaHCHPOBAHHBIN PEXKHUM 3aHATHA U OTABIXA, peryisipHas (uzndeckas
aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBbIKAa pedueKcuu, NPU3HAHUEM
CBOEr0 MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa APYroro 4eiaoBeKa;

7) IKOJIOTHYEeCKOEe BOCIIMTAHUE:

OpHEHTAllMe Ha MPUMEHEHUE MAaTEMATUIECKUX 3HAHUH JIJIST PEIIeHUs
3alady B 00JIACTM COXPAHHOCTHU OKpYXarolled Cpeabl, IUIaHUPOBAHUS
MOCTYIIKOB ¥ OIIGHKM WX BO3MOJKHBIX TIOCIICACTBHMA JJISI OKPYKaroIIeh
cpe/bl, OCO3HAHUEM IJI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U
IyTEW UX PEILICHNUS;

8) amantanusa K W3MEHSAIONMMCH YCJIOBHSAM COUMAJBHOW M
NPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBUSX HEOMPEACIEHHOCTH,
MOBBIMICHAIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeSITeTbHOCTh, B TOM YHCIIE YMEHHE YYUTBCS Y JPYrUX JIFOJCH,
nproOpeTaTh B COBMECTHOH JEATETHbHOCTH HOBBIC 3HAHHS, HABBIKU U
KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTHI0O B (DOPMUPOBAHUU HOBBIX 3HAHWUW, B TOM UHCIIE
bopMyIMpOBaTh UICH, IIOHITHUS, TUITOTE3BI 00 00BEKTAX M SIBJICHHUSX, B TOM
YUCJIe paHee HEM3BECTHBIX, 0CO3HABATh JEe(UIIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUITAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllUIO, BOCIIPUHUMATH
CTPECCOBYIO  CHUTyallUl0  KaK  BbI30B, TpeOyloUMid  KOHTpMED,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIIeHUs U JIEUCTBUS, POPMYIUPOBATh U
OLICHUBATh PUCKH U MOCIEACTBUSA, POPMUPOBATDH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHBIE NeliCTBUSA

Bba3oBble Jornueckue JecTBUA:

BBISIBISITH M XapakTepu3OBaTh  CYLIECTBEHHBbIE  MPU3HAKU
MaTeMaTU4eCKUX OOBEKTOB, TMOHATUHM, OTHOLICHUH MEXIy
HOHSTUAMH, dbopmynupoBaTh OTIpEeIICHHS HOHSITHH,
yCTaHABJIMBaTh  CYILECTBEHHBIM  MpU3HAaK  KiIaccH(UKaLUY,
OCHOBaHMS JIJ1s1 0000IIEHUS M CPAaBHEHUS, KPUTEPUU TIPOBOIUMOTO
aHaJM3a;

BOCIIPUHUMAThH, (POPMYIUPOBATh M NMPEOoOpPa3OBBIBATH CYXKICHHUS:
YTBEPIAUTEILHBIE W OTPULIATENIbHBIE, €AWHUYHBIC, YACTHBIE U
001111e, YCIOBHBIE,

BBISIBISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3U U
npoTuBOpeuns B (aKTax, JaHHbBIX, HAOIIOJACHUSAX U YTBEPKICHUSAX,
Openjiaratb KpUTEpPUM [JJIs1  BBISBICHHS 3aKOHOMEPHOCTEW U
IPOTUBOPEY NI,

JIeNaTh BBIBOJbI C UCMOJb30BAaHUEM 3AKOHOB JIOTUKH, JEAYKTUBHBIX
Y UHAYKTUBHBIX YMO3aK/IIOUE€HUM, YMO3aKIOYEHUI 10 aHAIOTUH;
pa30uparb q0Ka3aTe/IbCTBa MAaTEMaTUIECKUX YTBEPKICHUH (TIpsiMbIe
U OT NPOTHBHOTO), NPOBOAUTH CaMOCTOSITEIBHO HECIIOXKHbBIE
J0Ka3aTelbCTBA  MaTEMAaTUYECKUX  (PaKTOB, BBICTPauBaTh
apryMEHTaluo0, TOPUBOAUTH HPUMEPBl U KOHTPIPUMEPHIL,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKJICHUS;

BbIOMpaTh croco® pemieHUs y4eOHOM 3amaud  (CpaBHHUBATh
HECKOJILKO BAPUAHTOB PEIICHNS, BHIOUPaTh HanOOoJIee MO AX0ASIINH
C YUETOM CaMOCTOATEIbHO BbIJCICHHBIX KPUTEPUEB).

ba3oBbie uccieg0BaTEIbLCKHE I[eﬁCTBPIﬂ :

WCIIOJIH30BaTh BOIMPOCHI KaK HCCICAOBATSIILCKUN HWHCTPYMEHT
[TO3HAHUA, dbopmympoBaTh BOITPOCHI, bukcupyromnme
NpOTHBOpPEUYHE, TMPOOJIEMy, CaMOCTOSATEIHHO  YCTaHABJIMBATH
UCKOMOE U JlaHHOe, (hOopMHpOBATH THUIOTE3Yy, APTyMEHTHPOBATH
CBOIO MMO3HIIMIO, MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSITEIILHO COCTABIICHHOMY TIIaHy HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBINOE WCCJCIOBAaHUE 110 YCTAaHOBJICHHUIO
0COOEHHOCTEN MaTEMATUYECKOT0 00BEKTA, 3aBUCUMOCTEN 0O BEKTOB
MeXIy co00¥;



e caMoOCTOATENbHO (GOpMyIUpOBaTh OO0OOIIEHUS W BBIBOJBI 10
pe3yiabTataM  MOpPOBEAEHHOTO  HAOJIOJEHUS,  MCCIICAOBaHUS,
OIIEHUBATH JIOCTOBEPHOCTh IMOJYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001ICHHI;

e IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe
BBIJIBUTATh MPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

e BBISBIISITh HEAOCTATOYHOCTh M HU30BITOUHOCTH HWH(MOPMAIINH,

JIaHHBIX, HEOOXOAUMBIX JIJISl PEIICHUS 3a/1a4H;

e BHIOUpATH, AHAIIM3UPOBATH, CUCTEMATU3UPOBATH 151
UHTEPIPETUPOBATh HMHPOPMALMIO Pa3IMYHbIX BHUAOB U (opM
IIPEACTABJICHUS

e BBIOHMpaTh Popmy mpeAcTaBieHUS HHPOPMAITUN U WILTIOCTPUPOBAThH
peliaeMbie 3aa4yid CXeMaMH, JuarpaMmamMu, UHOW TpapuKoi U Ux

KOMOMHAITUSIMU;

e OIICHHMBATH HaJIEKHOCTD uHQOpMaKE ~ TI0  KPUTEPUSM,
IPEJI0KEHHBIM YUUTEIEM WA chopmynupoBaHHBIM
CaMOCTOSITEIBHO.

KoMMyHUKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1€l CTBUS:

e BOCIPUHHMATHL W (OPMYJIMPOBATH CYKICHHS B COOTBETCTBUH C
YCJIOBUSIMU U LIETSIMU OOTIEHUS, ICHO, TOYHO, TPAMOTHO BbIpaXaThb
CBOIO TOYKY 3PCHHS B YCTHBIX W TIHMCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI MO0 XOJly pelIeHWs 3aJa4yd, KOMMEHTHPOBAaTh
IIOJIy4YEHHBIN PE3YJIbTaT;

e B X0Ji¢ 00CYKICHHUS 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIaeMOit
TEMbI, TPOOJEMbI, pEIaeMol 3aJadu, BBICKA3bIBATh HJICH,
HAaIleJICHHbIE HA TIOMCK PEIICHUs, COTOCTABISITh CBOM CYXKIEHUS C
CYKIEHUSIMA JIPYTMX YYAaCTHUKOB JMajora, OOHapy>XWBaTh
paziMyue W CXOJCTBO TO3MIMHA, B KOPPEKTHOW (Qopme
dbopMyHpOBaTh pa3HOTIIACHS, CBOW BO3PAKEHNUS,

e TIPEACTABJATH pE3YJAbTAThl pPEIICHUS 3a/a4yd, OKCIIEPUMEHTA,
WCCIICIOBAHMS, TMPOEKTa, CAMOCTOSTEIBHO BHIOMpaATh (Gopmar
BBICTYIUICHHSI C Yy4€TOM 3ajad Tpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH;



e TNOHMMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOU W
VHIMBHTYaJIbHOUM pabOThI MPU PEIICHUN Y4eOHBIX MaTeMaTUIECKUX
3a1ay;

e NPUHUMATHh I€Jb COBMECTHOW JESATEIHHOCTH, IUIAHUPOBATH
OpTaHU3AIMI0 COBMECTHOW pabOThl, paclpeAesiTh BHIbI padoT,
JOTOBapUBaTbCA, OOCYXIaTh NPOLECC M Pe3ynbTaT padOThI,
000011aTh MHEHHSI HECKOJILKHUX JIFOJICH;

e y4acTBOBaTh B IPyMNNOBBIX (opmax padboThl (0OCyXkaeHUs, 0OMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BBITIOJHATH CBOIO YaCTh
paboThl U KOOPJAMHHUPOBATH CBOM JIEUCTBUS C APYTUMHU UJICHAMU
KOMaH/Ibl, OLICHUBATh KAa4€CTBO CBOET0 BKJIa/1a B OOIIMI MPOYKT IO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM Y4AaCTHUKAMU B3aUMOACHCTBUSI.

PeryasiTuBHbIe YHUBepPcAJIbHbIe YUeOHbIEe 1eiicTBUS

Camoopranu3zanus:

e CaMOCTOATEIbHO COCTABIATH IUIAH, AITOPUTM PEIICHUs 3a1auu (WK
€ro 4acThb), BbHIOMpaTh CHOCOO pelieHUs ¢ y4€TOM HMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh  BAPHUAHTBI  PEHIEHMM €  y4ETOM  HOBOU
uHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBII HHTEJJIEKT:

e BIAQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpollecca U
pe3yibTara pemeHs] MaTEMAaTHYECKOW 3a/1a4H;

e TPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEUICHUN
3a/1a4yd, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWACHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJbTaTa ACSITEIbHOCTU ITOCTABICHHON
HeTM W YCIOBUSIM, OOBSCHATh NPUYMUHBI JOCTHXKEHUS WM
HEIOCTM)KEHUSI  LeNIM, HAaXOOuUTh OINMOKY, JaBaTb OILCHKY
IPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATBI

K konIity oOydenus B 7 kjiacce 0OyJaromuUics MOJTYIUT CICTYIONIINE
NpEIMETHBIE PE3YJIbTaThI:



Pacnio3HaBaTh u3y4eHHbIE T€OMETpUUYECKUE PUTYPBI, ONIPEACIISATh UX
B3aMMHOE€ PAaCIOJIOKEHHE, H300pakarb TreoOMeTpUuYeckue (Urypsbl,
BBITIOJIHSITh YEPTEKHU I10 YCJIOBUIO 3a7a4d. VI3MEpATh JIMHEWHBIE U YTIIOBBIC
BEJIMYMHBI. Pemare 3a7a4yd Ha BBIYMCICHHE JJIMH OTPE3KOB M BEIUYUH
YIJIOB.

JHenars rpyOyr0 OIIEHKY JIMHEHHBIX U YTJIOBBIX BETUYUH MIPEAMETOB B
peabHOM KU3HU, Pa3MEpPOB NMPUPOJIHBIX 00BbEKTOB. Paznmuuars pazmepsl
ATUX 0OBEKTOR TI0 TTOPSIKY BEIUYUHBI.

CTpouTh 4EpTEXKHU K TEOMETPUUECKUM 3a/1a4am.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATH
MPU3HAKA U CBOWCTBA PABHOOENPEHHBIX TPEYTrOJHLHUKOB MPH PEIICHUU
3a71ad4.

[IpoBOAWTE  JIOTUYECKHE PACCYXKIEHUSI C  HCIOJb30BaHUEM
F€OMETPUYECKUX TEOPEM.

[Tonw3oBaThCs MpU3HAKAMHU paBEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIUAHbI, MPOBEAEHHON K THUIOTEHY3€
MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUA T€OMETPUUYECKUX 3a/1a4.

OnpenenaTs NapauieIbHOCTh OPSIMBIX C MMOMOIIBIO YIJIOB, KOTOPBIE
obpasyer ¢ HuUMH cekymas. OmnpeneniaTh MapauieIbHOCTb MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOM O TOYEK
IPYrou NpsiMOM.

Pemate 3agaum Ha KjeTyaToi Oymare.

[IpoBOWUTh BBIUYKMCICHUS W HAXOJIWUTh YHUCJIOBBIC W OYKBCHHBIC
3HAYEHHUS YIJIOB B T'€OMETPUUYECKUX 3a/layaX C MCMOJIb30BAHUEM CYMMBbI
YIJI0B TPEYT'OJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yII0B, 00pa30BaHHBIX
IIPU TEPECEYEHUN JBYX NapaUIENbHbIX MPSAMBIX CceKylen. Pemars
IIPAKTUYECKUE 3a7a41 HA HAXOKICHUE YTJIOB.

Brmagerp MOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
OTIPENCIIATh OMCCEKTPUCY yTJIa U CEPEIUHHBIA NEPTICHIUKYIISP K OTPE3KY
KAaK TE€OMETPUYECKHUE MECTA TOUEK.

QopMyIMpOBaTh ONPEAENECHHUS OKPYKHOCTA W KpPyra, XOpIbl H
JTHAMETPa OKPYKHOCTH, MOJIb30BAaTHCS UX CBOMCTBAMU. Y METh ITPUMEHSATH
ATU CBOWCTBA IPU PEUICHUM 3a/1a4.

Brmagers MoHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh Haxoauth e 1eHTp. I[lomp3oBareest QakTaMum O TOM, YTO



OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O TOM,
YTO CEpPEAUHHBbIE MEPHEHAMKYJSIPBl K CTOpPOHaM  TPEyroJbHUKA
IIEPECEKAOTCS B OJHOU TOUKE.

Bnanerp moHATHEM KacaTebHOW K OKPYXHOCTH, IOJIb30BATHCS
TEOPEMOU O MEPIEHANUKYISIPHOCTH KacaTeJIbHOW U paauyca, IpOBEAEHHOTO
K TOYKE KaCaHUs.

[lonb30BaTbCsi NPOCTEMIIMMU T€OMETPUYECKHUMHU HEPABEHCTBAMH,
MNOHMMATh UX MTPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPHYECKHUE IMOCTPOCHHSI C MOMOIIBIO
LUPKYJISA U JINHEUKU.

K xonity oOydyenust B 8 kiiacce 0OyJaromuiics moJyqIuT CISTYIONIINe
IIPEAMETHBIE PE3YJILTATHI:

Pacnio3zHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM MPH PEIICHUN F€OMETPUUECKHX 3a/1a4.

IIpyMeHATh CBOMCTBA TOUYKU IIEPECEUEHUS MEAUAH TPEYyroJbHUKA
(IleHTpa Macc) B peIieHnH 3aj1ad.

Bnanerp moOHSATHMEM CpEOHEW JMHUM TPEYrOoJbHUKA WM TPAICLHH,
IPUMEHATh HMX CBOWCTBA MPH PEUICHHWH T[E€OMETPUYECKUX 3a/]ad.
Ilons3oBarecst Teopemon daneca U TEOPEMOUW O MPONOPLUMOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX IS PEIICHUS MPAKTHYECKUX 3a]1a4.

[lpumensITh TpU3HAKKM TOAOOUS TPEYrOJHbHUKOB B  PEIICHUH
F€OMETPUYECKHX 3a/1a4.

[Tonp3oBaThes Teopemoit [Iudaropa nys pereHnst TeOMETPHIECKUX U
MpaKkTryecKkux 3a1a4. CTpOUTh MATEMAaTUYECKYIO MOJENb B MMPAKTHYECKUX
3a/1a4ax, CaMOCTOATENBLHO JeNaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIME
JUJIVHBI.

Bnaners NOHATUAMU CHHYCA, KOCHMHYCAa W TaHI'€HCA OCTPOrO yrjia
IIPSIMOYT'OJIBHOTO TPEyrojibHUKA. I10nb30BaThCsl 3TUMM NOHATHAMU JUIA
pELIEHHs TPAKTUYECKUX 3a/1a4.

Beruncnsate (pa3nuuHbIMU crioco0aMu) MJIOIAAL TPEYroJbHUKA U
IUIOIIAAN  MHOTOYTOJbHBIX (uryp (monb3ysicb, rae HEo0X0auMo,
KaIbKyJIATOPOM). I[IpUMEHSATH MOJy4YEHHBIE YMEHHMS B NPAKTHYECKUX
3aja4ax.

Bnagerp DNOHATHAMM  BIMCAaHHOTO M UEHTPAIBHOIO  YIUIA,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, yriaxX MEXAY XOpAaMH



(cekymmMH) W yrie MeXAy KacareJbHOW UM XOpJAOM MpU pElICHUU
r€OMETPUYECKHX 3a/1a4.

Bnanerb MNOHSATHEM ONMUCAHHOTO YETBIPEXYTOJbHUKA, MPUMEHSTh
CBOICTBA ONMKUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a]1a4.

[IpuMeHsATh TMOJIydCHHbIC 3HAHMS Ha TMPAKTUKE — CTPOUTH
MaTeMaTU4YEeCKUEe MOJENU I 3ajad peaJbHOW >KU3HU U TPOBOJUTH
COOTBETCTBYIOIIMEC  BBIYUCJICHUS C  IPUMEHEHHEM TMOJa00us
TPUTOHOMETPHUH (TIOJIb3YSCh, 1€ HEOOXOIUMO, KaIbKYJISITOPOM).

K koHiry o0ydyeHust B 9 kyacce 00y4yaroLMiics MOTYYUT CIEAYIOIINE
MIPEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIUU OCTPHIX YIJIOB, HAXOUTh C UX
MOMOIIBIO  PA3JIMYHBIC AJIEMEHTHI MPSMOYTOJIbHOTO  TPEyrojbHUKA
(«perieHue MpsSMOYTOJIBHBIX TPEYroJabHUKOBY»). HaxoauTs (C momomipio
KaJIbKYJISITOpA) JJIMHBL ¥ YIJIbI JIJI1 HETAOJIMYHBIX 3HAYCHUM.

[losnb30BaTbCs dbopMynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJICCTBOM JJII HAXOXIEHUS COOTHOIICHUHN
MEXIy TPUTOHOMETPUYECKUMH BEITMYUHAMH.

Hcnonp30BaTh TEOpEeMbl CMHYCOB W KOCHHYCOB I HAXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY),
MPUMEHATH UX MPH PEIICHUU TEOMETPHUUECKUX 3a/1a4.

Bnaners moHsTHsIMU TIpeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX
AIEMEHTOB TOoJA00HBIX (uryp. Ilomp3oBaThesi CBOWCTBAMHU IOJ00US
MPOM3BOJILHBIX (UTYP, YMETh BBIUHCISITH JJIUHBI M HAXOIWUTh YIJIBI Y
nogo0HbIX (uryp. IlpuMeHATh CcBOWMCTBAa MOMOOHMS B TPAKTUUECKUX
3a/1a4ax. YMeTh MPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYP B OKPYXKAIOIIEM
MUpE.

[lonp30BaTbCsi TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpI, O
MPOM3BEJICHNN OTPE3KOB CEKYIIMUX, O KBaJIpare KacaTeIbHOM.

ITomp30BarbCcsi BEKTOpaMH, IIOHUMATh WX TEOMETPHUYECKAN U
bu3nUecKuil CMBIC, MPUMEHSATh WX B PEIICHUU TEOMETPUUYECKUX U
dbusnueckux 3amad. [[puMeHATh CKaIsIpHOE MPOU3BEIECHUE BEKTOPOB IS
HAXOKJI€HUS IJIMH U YTJIOB.

[Tonb30BaTHCSI METOAOM KOOPAUHAT HA IJIOCKOCTH, TPUMEHSTH €r0 B
pPELIEHUHN T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.



Bnagerp MNOHATHSMU  TNPAaBUIBHOTO MHOTIOYIOJIbHHMKA, JUJTUHBI
OKPY>KHOCTH, JJIMHBI JYTU OKPYXHOCTH M PaJMAHHOW MEpHI YIJa, YMETb
BBIYUCIIATh IUIONIAJb Kpyra W ero uacteid. [IpuMeHSATH mogydeHHbIE
YMEHHUS B IPAKTUUECKUX 3a7adax.

Haxoauth ocu (WM UEHTPHI) CUMMETpUM (Uryp, NPUMEHATH
JBUKEHUS TUIOCKOCTHU B MPOCTEHIINX CIIydasX.

[IpuMeHsIT MOJMy4YEHHbIE 3HAHUS Ha TNPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU MJisl 3a/ady peabHOW >KM3HU M TPOBOIUTH
COOTBETCTBYIOIIME  BBIYUCJICHHS C NOPUMEHEHHEM M1ojaoldus u
TPUTOHOMETPUYECKUX  (GYHKIMA  (MOJB3YyACh, TJI€  HEOOXOJIHUMO,
KaJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

Ne n/m

HaumeHoBaHMe pa3iesioB U TeM
NPOrpaMMbl

[Ipocreiinme reomerpuueckue QUIypbl
U ux cBoiictBa. Ismepenue
reOMETPUYECKUX BEIUYNH

TpeyrosbHUKH

[lapannenbHble IPsMBIE, CYMMa YITIOB
TPEYroJIbHUKA

OkpyxHOCTb U Kpyr. ['eomeTpryeckue
MMOCTPOCHUS

[ToBTOpeHue, 0000IIcHNE 3HAHUT

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

KosunyecTBo yacoB
KonTposbHubie
Bcero

padoThI

14

22 1

14 1

14 1

4 1

68 4

IIpakTnueckue
padoThI

DJIeKTPOHHBbIE
(¢ poBbIe)
oOpa3zoBareJibHbIE

pecypchbl

bubmuoreka [IIOK
https://m.edso0o.ru/7f415e2e

bubmuoreka IIOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

bubmuoreka [IOK
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
https://m.edsoo.ru/7f415e2e

8 KUIACC

Ne
n/u

HanmeHoBaHue pa3iesioB U TeM
NporpaMmabl

YeTbIpEXYroJIbBHUKI

Teopema @aneca u Teopema o
MIPOTOPIIMOHATBHBIX OTPE3KaX, MOI00HbBIE
TPEYroJIbHUKA

IInomans. HaxoxkneHue miormauaei
TPEYroJIbHUKOB U MHOTOYTOJBHBIX (UTYP.
[Tnomaan moaoOHBIX GuTyp

Teopema IIucaropa u Hauana
TPUTOHOMETPUU

VY1iibl B OKpY’KHOCTH. Brincanusie u
OIMCAHHBIC YETHIPEXYTOJIBHUKU.
Kacarenbnble k okpyxHoCcTH. Kacanue
OKpYKHOCTEH

[ToBTOpenue, 06001EeHNE 3HAHU I

KoanyecTBo 4acoB

Bcero

12

15

14

10

13

KonTpoabHubie
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBbIE
(uud poBbIEe)
o0pa3oBareJjibHbIE

pecypenl

Bu6nunoreka [JOK
https://m.edsoo.ru/7f417e18

bu6nmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6nmoreka [JOK
https://m.edsoo.ru/7f417e18

bubmnorexa [IOK
https://m.edsoo.ru/7f417e18

Bu6nunoreka [JOK
https://m.edsoo.ru/7f417e18

Bu6nunoreka [JOK
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
https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB IIO
[NIPOTPAMME

68



9 KUIACC

HanMeHoBaHue pa3ieioB U TeM
NporpaMmabl

Tpuronomerpus. TeopeMbl KOCHHYCOB
CUHYCOB. PerieHue TpeyroabHUKOB

[IpeoGpazoBanue moaoowusl.
Merprueckre COOTHOILCHHUS B

OKpYKHOCTH

Bexropsl

IICKapTOBBI KOOpJZIMHATHI Ha ITJIOCKOCTHU

[IpaBuibHBIE MHOTOYIOJIBHUKH. JlJIMHA

OKpPYKHOCTHU U IUIOLA/Ib KpyTa.
Beruncnenue nuomaaen

JIBM>KEeHUSI TIITIOCKOCTH

[ToBTOpenue, 06001eHME,
cucTeMaTu3alus 3HaHuu

Koau4yecTBo yacos
Beero KonrpoabHbie

padoThI

16 1

10 1

12 1

9 1

8

6

7 2

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE
(uud poBbIEe)
o0pa3oBareJibHbIE

pecypebl

Bu6nunoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

Bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41al2c



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

OBIIEE KOJIMYECTBO YACOB IIO
[NIPOTPAMME

68






