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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpuss Kak OJWH U3 OCHOBHBIX pPa3JeiOB IIKOJbHOM MaTEMaTHKH,
UMEIOILINNA CBOEH 1IeJIbI0 00eCeunTh U3Yy4eHHE CBOMCTB U pa3MepoB (uUryp, ux
OTHOIIEHW W B3aMMHOE paCHOJIOKEHUE, ONUpPAETCi Ha JIOTUYECKYIO,
JOKa3aTeJIbHYIO JUHUI0. LIeHHOCTh U3y4EHHsI TEOMETPUH HAa YPOBHE OCHOBHOT'O
oOuiero o0pa3oBaHusl 3aKJIIOYAeTCss B TOM, YTO OOYyYarolIUMWCA Y4YUTCA
IPOBOJIUTH J0Ka3aTesIbHbIE paccyxaeHus, CTPOUTH JIOTUYECKHUE
YMO3aKJIKYEHUs, JOKa3blBaTh  MCTUHHBIE  YTBEPXKIECHHS M  CTPOUTH
KOHTPIPUMEPBl K JIOKHBIM, MPOBOJAMTH PACCYKIEHUS «OT TPOTUBHOIOM,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH OOpPATHBIE YTBEPXKICHHUS.

Bropoii nenpio nM3ydeHuss T€OMETPUU SIBJIAETCA HCIIOJIb30BAaHHUE €€ Kak
WHCTPYMEHTA NPU PELICHUM KaK MAaTEMATHYECKUX, TAK U MPAKTUYECKUX 3a7]ad,
BCTPEUAIOIIUXCA B peabHOM Ku3HH. OOydaromuidcss TOKEH Hay4YUThCs
OIIpPENIEeINTh TEOMETPHUECKYIO (QUTYpPY, ONUCATh CIOBAMH JTAaHHBIA YEPTEXK WU
PUCYHOK, HAWTH IJIOWIAAb 3€MEJIbHOTO y4acTKa, PacCuuTarb HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenss wik TpeOyeMble pa3Mepbl rapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpas, BBIYMCIHMTENbHAs JIMHHAS B
U3y4yeHUH TeoMeTpud. Ilpu pemieHun 3amgad  OPaKTUYECKOro XapakTepa
OOyyaroluiicss y4uTCid CTPOMTh MaTEeMaTHMUECKUE MOJEIM  pPeajbHBIX
KU3HEHHBIX CHUTYal[ui, MPOBOAUTH BBIUYMCIEHUS W OLICHUBATh aJEKBATHOCTH
IIOJIyYEHHOI'O PE3YJIbTATA.

Kpaitne BaXHO MOAYEPKUBATH CBSI3U T€OMETPUHU C JIPYITMMH y4eOHBIMU
OpeIMeTaMH, MOTUBUPOBATH HCIIONb30BaTh OINPEICICHHUS] T€OMETPUUYECKUX
buryp M MOHATHUNA, JAEMOHCTPUPOBATH NMPUMEHEHHUE IOJYYCHHBIX YMEHUU B
(¢u3uke U TexHUKE. DTU CBSI3M Haubosee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuuecke COOTHOIICHUs», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «I'eoMeTpus» BKIIOUYAET CIEAYIOIINE OCHOBHBIC Pa3eibl
comepxkanus: «l'eomerpuueckue Qurypsl M HUX CBOHCTBa», «M3Mepenue
T€OMETPUUECKUX BEIMYUHY», «JleKapTOBbl KOOpPAMHATHI Ha IJIOCKOCTHY,
«BexkTops», «JIBruxkeHus miockoctny, «IIpeodpasoBaHust mogo0ous.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» orBoautcs 204 uvaca: B 7
Kinacce — 68 yacoB (2 yaca B Heaeno), B 8 kiacce — 68 uvacoB (2 yaca B
Henenmwo), B 9 kimacce — 68 dyacoB (2 4Waca B HEIEIIO).



COJEP) KXAHUE OBYUYEHUA
7 KIIACC

Havanbubie moHaTtuss reomerpuu. Touka, npsmas, OTPE30OK, Jyd. YTOJ.
Bunaer yrnos. Beprukanbasle u cMexHbIe yribl. buccekrpuca yria. Jlomanas,
MHOI'OYTroJIbHHUK. IlapasuiennbHOCTh M NEPIEHAUKYIAPHOCTD IIPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOIIIEM MHUPE.

OCHOBHBIE MOCTPOEHUS C MOMOIIBIO LIUPKYJS U JIMHEUKU. TpeyroyibHUK.
Bricora, Mennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOEApEHHBII W PABHOCTOPOHHMM TpeyroibHUKU. HepaBeHCTBO
TPEYr OJIbHUKA.

CpoiicTBa M NpU3HAKU DPaBHOOEAPEHHOro TpeyronbHUKa. IIpusHaku
pPaBEHCTBA TPEYTOJIbHUKOB.

CpolicTBa W TpHU3HAKM MapaulelibHbIX mOpsAMbIX. CymMma  yrioB
TpEeyroibHUKa. BHEIIHNWE YIUIbI TPEYrOJIbHUKA.

[IpsiMOyrosibHBI TpeyrodbHUK. CBONMCTBO MEIMAHbl IPSIMOYTOJBHOTO
TPEYroJbHUKA, NPOBEIEHHOW K  TrunoreHyse. Ilpu3Haku  paBeHCTBa
g[gélMOYFOJILHLIX TPEYroiabHUKOB. [IpAMOYIrOJIbHBIM TPEYrOJIbHUK C YIJIOM B

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJIbLIEM YyIJie U OOJbIIEN CTOPOHE TPEYr OJIbHUKA.
IleprieHIUKYIIAp ¥ HAKIIOHHAS.

['eomeTprueckoe MeCTO TOYEK. buccekTpuca yriia W CEepeaUuHHBIN
NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb W KpYI, XOpJa M JHAMETpP, HX CBoWcTBa. B3anmmHoe
pacIloJIOKEHHE OKPYKHOCTH U npsamoil. KacarenmpHas u  cekymas K
OKpYXHOCTH. OKpYXHOCTb, BIIMCaHHas B yroji. BrnucaHHas W onucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

8 KNIACC

Yerpipéxyronpuuku. [lapamnenorpamm, ero mpu3HAKM U CBOWCTBA.
YactHble ciayyau MapajuiesiorpaMMoB (IIPSIMOYTOJIbHUK, poMO, KBaapar), UX
NPU3HAKU U CBoiicTBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA WU
npu3Haku. [IpsmoyronbHas Tpanenus.

Meron yasoenusa menuansl. LleHTpanbsHas cummerpus. Teopema Daeca u
TE€OpeMa O MPONOPLHUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYroJbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHUKA.

[TogoOue TpeyroibHUKOB, KoddduimeHT nmomaodus. IlpusHaku momodus
TpeyrojibHUKOB. [IpuMeHeHne mogo0us Mpu pelIeHUN MPAKTUYECKUX 3a/a4.

CpoiicTBa 1uiomaneit reomerpuueckux (uryp. @opMynsl AJis TUIOMIATU
TPEyroJibHHKa, NapajuiesiorpaMmma, pom6a u tpaneuuu. OTHOLICHUE IIOLIAAeH
oA0OHBIX GUTYP.

Boluucnenne miomanedl  TPEYroJbHHUKOB M MHOTOYrOJbHUKOB Ha
KJIeTYaTou Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl [ludaropa mpu pemeHun
NPAKTUYECKUX 3a]a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOrO YIjla IPsIMOYrOJIbBHOI'O TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMEeTprueckue (PyHKIIUU
yriioB B 30, 45 u 60°.



BnucanHble M HEHTPAJIBHBIE YIJIBI, YIOJI MEXKIY KacaTeJbHOM M XOPIOW.
Yrmel  Mexay XopaamMM M CeKyIIMMH. BrnucaHHble ¢ ONUCaHHBIE
YETBIPEXYTOJIbHUKU. B3auMHOE pacnosiokeHne IBYyX OKpyxkHocren. Kacanume
oKpyxkHOCTel. O01I1e KacarenbHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreic yriaoB ot 0 pgo 180°. OcHoBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. DOPMYITBI MPUBEICHHUS.

Pemenue TpeyroapHukoB. TeopemMa KOCHHYCOB W TeOopeMa CHHYCOB.
Pemenne mnpakTuueckux 3amad C MCHOJIb30BAHWEM TEOPEMbI KOCHHYCOB M
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nogodus. [Tomodue coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o0 mpouw3BeneHUH OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOpEMa O KBajpare KacaTeJIbHOM.

Bektop, amuHa (MOAynb) BEKTOpa, COHAINpaBIECHHBIE  BEKTOPHI,
MPOTHUBOMOJIOKHO ~ HANPABJIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpalMK HaJ BeKTOopamu. PasioxkeHune BeKTopa 1o AByM
HEKOJUTMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalisipHOE MPOU3BECHNE
BEKTOPOB, MPUMEHEHHUE JIsl HAXOXKICHUS JIJTMH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTU. YpaBHEHUS MPSIMOA U
OKPYKHOCTH B KOOpAMHATaX, MepeceyeHre OKPYKHOCTEH W mpsambix. Meton
KOOPJMHAT ¥ €T0 IPUMCHCHHE.

[IpaBuibHBIE MHOTOYroJibHUKK. JlmnHa oOKpyxHOcTU. ['pamycHas u
pajriaHHas Mepa yrJia, BBIYUCICHHUE JIUTMH Ayr okpyxHocTed. [lnomans kpyra,
CEKTOpa, CerMEHTA.

JIB>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (QUTYp (dJIEMEHTapHbIC
NPEACTABICHUSA). [TapannenpHbIii IIEPEHOC. IToBoOpoT.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIndHOCTHBIE pe3yabTaTbl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca
«"eomeTpusD XapaKTepU3yrTCs:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOALIEMY POCCHUCKOU
MAaTE€MaTUKH, L[IEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHMSIM POCCUMCKUX
MaTE€MaTUKOB U POCCUICKON MaTeMaTUYEeCKOW IIKOJIbI, K UCIOJb30BAHUIO 3THX
JOCTHKEHHUH B IPYTrUX HayKax U MPHUKJIAIHbIX chepax;

2) rpaskIaHCKoOe 1 JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHUIO O0S3aHHOCTEH TpakJaHWHA U peau3aluu
€ro mpas, MPEICTaBICHUEM O MAaTeMaTHYECKHMX OCHOBaxX ()YHKLIMOHHPOBAHUS
pasNUyHBIX  CTPYKTYp, SBJIECHUH, NpOLEAYyp TIpPakIaHCKOro oOliecTBa
(HarpuMep, BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO 3THUYECKUX
npo0JieM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUWA HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-3TUYECKUX MPUHLHIIOB B JCATEIBHOCTH
y4€HOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKON HaIIpaBJICHHOCTH, OCO3HAHWEM Ba)KHOCTH MAaTEMAaTHYECKOIO
o0pa30oBaHUs Ha MPOTSKEHUH BCEH JKU3HU I YCHEUTHOW MpodeccuoHanbHOU
NESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
[OCTPOEHUEM HWHIAMBUAYAJIbHONH TpPAaeKTOPUM OOPa30BaHUA M HKU3HECHHBIX
IUTAHOB C YY4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTN4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K OSMOIMOHAJBLHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a]ay, pEeUICHUH, pacCyX JACHUI, YMEHUIO BUIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI' O O3HAHMSA:

OpUEHTAaIMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS YEJIOBEKA, IPUPOJIBI
U 00IecTBa, MOHUMAHUEM MaTeMaTHUYeCKON HayKH Kak c(epbl d4eIoBeYecKOn
NEATENBHOCTH, 3TAIIOB €€ pa3BUTHUS U 3HAYMMOCTH JUIS Pa3BUTHs LUBWIN3ALNH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM MW MaTEeMaTUYECKOM KyJbTYpoWl Kak
CPEICTBOM  TIO3HAaHUS MHUpPA, OBJIAJECHUEM NPOCTEHIIMMU  HaBbIKAMHU
UCCIIEIOBATENbCKOM ACSATEIBHOCTH;

6) ¢pusnueckoe BocnMTaHWe, GOpMHUPOBAHUE KYJIbTYPbI 310POBbS U
3MOLHMOHAIBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MaTE€MaTU4YECKHE 3HAHUS B HMHTEpPECAX CBOETO
3I0pOBbsl, BEIEHUS 3J40pOBOro o0pa3a KW3HU (310pOBOE MHUTAaHHE,
cOQJIaHCUPOBAHHBIA PEKUM 3aHATUM M OTAbIXa, peryiaspHas (usnueckas
aKTUBHOCTb), C()OPMHUPOBAHHOCTHIO HAaBbIKA pe(IEKCUHU, TPU3HAHUEM CBOETO
paBa Ha OMIMOKY M TaKOTo K€ MpaBa APYroro YeaoBeKa;

7) 3K0JIOTMYeCKO€e BOCIIUTAHME:

OpUEHTAlMENd Ha INPUMEHEHHE MAaTEeMaTU4YeCKUX 3HAHUW Ul pEUICHUS
3a/1a4 B 00JIACTU COXPAHHOCTH OKPY’KAIOIIEH Cpefibl, IJIAHUPOBAHUS MMOCTYIKOB



Y OLICHKU MX BO3MOKHBIX ITOCIEACTBUN JJIS1 OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
I00aJIbHOTO XapaKTepa SKOJOTMUECKUX MTPOOJIeM U MyTel WX peIIeHus;

8) amanTammss K M3MEHAKINMMCH YCJIOBUSIM COLMAJIBHOM U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEONPEACTEHHOCTH, MOBBIIICHUIO
YPOBHSA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IEATENbHOCTh, B TOM
YUCJIE YMEHUE YYUThCA y JPYrux JoJied, NpuoOpeTatb B COBMECTHOM
NeSATeTbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOAUMOCTHIO B (OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4YHCIE
dbopMynHpoOBaTh HUIICU, TOHATUS, THUMOTE3bI 00 OOBEKTaX W SBJICHUSAX, B TOM
YUCJIe paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlUI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIC pelIeHUs] U JeHCTBHS, (OPMYJIUPOBATh U OLIEHUBATh PUCKU U
MOCIICAICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3naBare/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jioruueckue JeicTBUs:

e BBIIBIATH U XapaKTepU30BaTh CYLIECTBEHHbBIE HIpU3HAKU
MaTEeMaTUYECKUX OOBEKTOB, MOHATUN, OTHOILIEHUN MEXIy MOHSATHSIMU,
dbopmMynupoBaTh ONMpene’IeHus NOHATUN, YCTaHABIMBATD CYIECTBEHHBIN
MPU3HAK KJacCU(HKAIMK, OCHOBAHMS JJIi OOOOIICHWS M CpaBHCHHS,
KPUTEPUU IMPOBOUMOr0 aHAIN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U TPEeOOPA3OBBIBATH CYKIACHHUS:
YTBEpAMUTENbHbIE M OTpHUIATEIbHbIC, €AMHUYHbBIC, YAaCTHbIE M OOIIHE,
YCIIOBHBIE;

e BBIBIATH MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTuBopeursi B (hakTax, JAHHBIX, HAONIOJEHUAX U YTBEPKICHUSIX,
npeiaraTb  KpUTEpUU [Tl BBISIBJICHHMS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEYNA;

e JeNaTh BBIBOJbI C HCIOJb30BAHWEM 3aKOHOB JIOTMKHU, NEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

e pa3duparh 10KA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUU (IpsSMbIE U
OT  MPOTHBHOIO),  MPOBOAUTH  CAMOCTOSITENIbBHO  HECJIOXKHbBIC
J0Ka3aTebCTBA MaTeMaTHUeCKUX (DaKTOB, BHICTPAWBATh apryMEHTAIIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPBI, OOOCHOBBIBaThH COOCTBEHHBIE
paccyXIeHus;

e BbBIOHMpaTh cHocoO pemieHUs yueOHOH 3amayu (CpaBHHBATh HECKOJBKO
BapUaHTOB pEILIEHUS, BbIOMpaTh HaubOoNee MOAXOMAUINN C y4ETOM
CaMOCTOSITETILHO BBIIETICHHBIX KPUTEPHUEB).

ba3oBble ucciieaoBaTe/ibCcKue 1eiicTBUA:

e HCIOJb30BaTh BOMPOCH! KaK UCCIEN0BATEIbCKUI HHCTPYMEHT MTO3HAHUS,
(bopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOLIUME MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHABIMBATh HMCKOMOE U JaHHOE, (OPMUPOBATH
TUIIOTE3Y, apr'yMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

e TMPOBOJIUTH IO CAMOCTOSTENBHO COCTABICHHOMY IUTaHY HECIIOKHBIHN
OKCIIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHWE IO  yCTaHOBJICHUIO



OCOOCHHOCTEW MAaTeMaTUYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]1y COOO0M;

CaMOCTOSITEILHO ~ (pOpPMYIUpPOBAaTH  OOOOIIEHUS] U BBIBOABI IO
pe3ysbTaraM MPOBEAEHHOTO HAOJIIOIECHUSI, HCCIIEOBaHUs, OIICHUBATh
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OOIICHUI;
MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIecca, a TaK¥KE BBIJBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmei:

BBISBJISITh HEIOCTATOYHOCTh W HM30BITOYHOCTH WH(MOpMAIWMH, TaHHBIX,
HEOOXOIMMBIX JIJISl peUICHUS 3a]1a4u;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh W HHTEPIPETHPOBATH
nH(OPMAITHIO Pa3IMYHBIX BUAOB M ()OPM IPEICTABIICHNUS,

BbIOWpaTh (opMy TmpencraBieHus WHGOPMAIUU W WJUTIOCTPUPOBATH
pemaemMbie 3a7add CXeMaMH, JuarpaMMamMu, WHOW Tpapukoil U uX
KOMOHWHAIIUSMUY,

OIICHMBATh HAA&KHOCTh MHPOPMAIMH IO KPUTEPHSIM, MPEITIOKECHHBIM
YUUTENIEM UK CPOPMYTHUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIpUHUMATh U (POPMYJIHpPOBATh CYXACHHS B COOTBETCTBHHU C
YCIOBUSMU U TETISIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO
TOUYKY 3pPCHHsSI B YCTHBIX U TUCHbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 10
X0y pelieHus 3a7a4i, KOMMEHTUPOBATh MOTYICHHBIN Pe3yNbTar;

B XoJe OOCYKIEHHUsS 3aJaBaTh BOIPOCHI MO CYILECTBY O00CYXIaeMOii
TEMBbI, MPOOJIEMBbI, perIacMoi 3a/lauu, BHICKA3bIBATh WJIEH, HAIICJICHHbIE
Ha TIOMCK PEILICHHS, COMOCTABIATH CBOU CYXIEHHUS C CYXKICHHUSIMH
JIPYrUX YYaCTHUKOB Juajora, OOHAPYKHUBaTh pa3IMyue U CXOJICTBO
MO3UIMNA, B KOPPEKTHON (opme ¢GOpMyIHpoOBaTh pa3HOTIJIACHs, CBOU
BO3PAKEHUS;

MPEICTaBIIATh  PE3yJbTaThl  pEIICHUs  3aJ]add,  OKCIEPUMEHTA,
UCCIICIOBAHUs, TPOEKTa, CaMOCTOATEIBHO  BBIOMpaTh  (hopmat
BBICTYIUIGHHS C Yy4€TOM 3aJad MPE3CHTAllMd W  OCOOCHHOCTEH
ayJIUTOPHUH;

MOHUMATh W  HUCIOJNIb30BaTh  MPEUMYIIECTBA  KOMAHJAHOW U
WHIUBUYaTbHOM pabOThl TMPHU PEHICHUH YYEOHBIX MaTeMaTHYCCKUX
3ajauy;

NpUHUMAThL  IIeIb  COBMECTHOM  NIEATENbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM palOTHI, pacmpenensiTh BHABI padoT,
JIOTOBApUBATHCS, OOCYXAaTh MPOLECC M Pe3ydabTaT paboThl, 0000IATH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYyNMHOBBIX (opMax padboTel (00CyXkaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI W APYTHE), BBIMOJHATH CBOIO YacTh
pabOTBl M KOOPAWHUPOBATH CBOU JCUCTBHUS C JAPYTUMHU YIIEHAMU
KOMaH/Ibl, OIICHMBaTh KAaYECTBO CBOETrO BKJaJa B OOLIUMH MPOIYKT IO
KpUTEpHsIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranmzanmus:

CaMOCTOSITEIbHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUS 3a7auu (MU €ro
4acTh), BBIOUPATh CIOCOO pelIeHUs] ¢ Y4ETOM HMEIOIINXCS PECYPCOB U



COOCTBEHHBIX BO3MO)XKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHThI PELICHHI C y4ETOM HOBOW MH(POPMALIUH.
CaMOKOHTP0/1b, IMOLHMOHAIBLHBIA MHTE/VICKT:

e BJAIETh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTpOJIL Mpolecca U
pe3yabpTaTa peuieHus MaTEMaTHIECKOMN 3a1a4u;

e TMPEIBUAECTb TPYAHOCTH, KOTOPHIE MOI'YT BO3HHKHYTH IIpU PEIICHUU
3a/1a4d, BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTH HA OCHOBE HOBBIX
0OCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3YJIbTATA AESITEILHOCTH IMOCTABICHHON LETN
U YCJIOBUSAM, OOBSACHATH MPUUYMHBI JOCTHKEHHUS WJIM HEAOCTUKCHUS
€1, HAXOJIUTh OMIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 kjacce oOy4arOUIMICS TMOMYYUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

PacriozHaBath W3y4yeHHbIE T'€OMETpUYECKUE (UTYpBI, OMPENEsaTh HX
B3aMMHOE PaCIOJIOKEHHE, U300paxkaTh T€OMETpUUYECKUEe (DUTYpPBI, BBITOIHATH
YEPTEXKU MO YCIOBUIO 3a1add. M3MepsATh JIMHEHWHBIE W YTJIOBBIE BEJIMYMHBI.
Pemarp 3a1a4m Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyi0 OILICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH IPEIMETOB B
peaibHOM KM3HU, Pa3MEpPOB MPUPOJIHBIX O0BEKTOB. Paznmuuarh pasmepbl 3TUX
O00BEKTOB MO MOPSIKY BEITUYUHBI.

CTpouTh 4epTEXHU K T€OMETPUUECKUM 33]1a4aM.

[Tonp30BaThCsl MpU3HAKAMHU PABEHCTBA TPEYrOJBHUKOB, HCIIOIb30BATh
PU3HAKKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a71a4.

IIpoBoauTh JIOTUYECKUE paccyx1eHus c HCIIOJIb30BAaHUEM
F€OMETPUUECKUX TEOPEM.

ITonp30BaTbCs MpU3HAKaAMU PABEHCTBA IMPSAMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOWMCTBOM MEIHMaHbl, IPOBEAEHHOM K THUIOTEHY3€ MPSIMOYIOJIBHOT O
TPEYTroJIbHUKA, B PEIICHUU F€OMETPUUECKUX 3a1a4.

OnpenensTe MapauIEAbHOCTh MPSAMBIX C TOMOIIBIO YIJOB, KOTOPbIE
oOpa3yeT ¢ HUMU cekymas. OnpenensaTh mapamiedbHOCTh MPSIMBIX ¢ TTOMOIIBIO
PaBEHCTBA PACCTOSHUM OT TOYEK OJHOU MPSIMOM 10 TOYEK APYrOM MPSMOM.

Pemats 3amaum Ha KeT4aroi Oymare.

[IpoBOaUTH BHIUMCICHUS U HAXOAWTHh YWCIIOBBIE M OYKBEHHBIE 3HAYEHUS
YyIJIOB B TIEOMETPUYECKUX 3aJadyax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOIOYTOJIbHUKOB, CBOWICTB YIJVIOB, OOpa30OBaHHBIX IMpHU
MEPECEUCHUN ABYX MapajUIeNIbHbIX MPSAMBIX CEKylled. Pemrate mpaktuyeckue
3a/1a4¥ Ha HaAXOXKJICHUE YTJIOB.

Brnanets moHATHEM T€OMETPUUYECKOTO MECTAa TOYEK. YMETh OINPEACISAThH
OMCCEKTpPHCY yIJla W CEPEeIWHHBIA TMEpPIEeHIUKYSp K OTPE3Ky Kak
FeOMETPUYECKHUE MECTA TOUEK.

DopMyIHPOBaTh ONMPEACIEHUS OKPY>KHOCTH M KPyra, XOpAbl U IHUaAMETpa
OKPY>KHOCTH, TOJb30BaTHCS UX CBOMCTBAMHU. ¥ METh NMPUMEHATH 3TH CBOMCTBA
IIPU PELICHUU 33/1a4.

BrnaneTts noHATHEM ONMMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonp3oBarhesi (pakTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA IEPECEKAIOTCSI B OOHOM TOYKE, U O TOM, YTO CEpPEAWHHBIE
MEPIICHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OAHOW TOUKE.



BiageTs MOHATHEM KacaTelbHOM K OKPYKHOCTH, I10JIb30BaThCS TEOPEMOM
0 TEPNEeHIUKYISIPHOCTH KAacaTeIbHOM M paauyca, MNPOBEAEHHOTO K TOYKE
KAaCcaHHUs.

[Tosnp30BaThCsl  MPOCTEHIIMMU ~ T€OMETPHUYECKMMH  HEPAaBEHCTBAMM,
MMOHUMATh UX MPAKTHYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOCHHSI C TIOMOUIBIO [IUPKYJIS
Y JIMHEVKHU.

K koniy oOydyenus B 8 kjacce oOydarolIUiCs TMOJYYUT CIETYIOLINE
IPEIMETHBIE PE3YyIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHABI YETHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
MOJIb30BAThCSI UX CBOMCTBAMH NP PEIICHUH FEOMETPUUYECKUX 3a/1a4.

[IprmeHsTh CBOMCTBA TOUKHU MEPECEUEHUs] MEIUAaH TPEeyroiabHUKa (LEeHTpa
Macc) B peUICHUH 3aad.

Brnanerp moHsATHEM cCcpeqHENW JIMHUM TPEYroJbHHKAa U  TpaIlCLHH,
IPUMEHSTh WX CBOMCTBA IPHU PELICHUM reoMeTpuueckux 3anad. [lonb3oBaThes
Teopemon Paneca U TEOPEMOU O MPONOPLUHUOHAIBHBIX OTPE3KAX, IPUMEHATh UX
JUISL PELLICHHS] TPAKTUYECKUX 3a/1a4.

[IpumeHsaTh  TpU3HAKU  TMOAOOMST  TPEYrOJIbHUKOB B PEIICHUU
Tr€OMETPUYECKHUX 3a/1a4.

[Tonb3oBaTthesi TeopeMoit [ludaropa ans penieHUs T€OMETPUUYECKUX H
IpaKkTHYeCKuX 3aaad. CTpOUTh MaTEMAaTHYECKYH0 MOJEIb B IMPAKTUYECKUX
3ajla4yax, CaMOCTOSTENIbHO JeNlaTh YepTEéX M HAXOAUTh COOTBETCTBYIOIIME
JUTVHBI.

Bragets NOHATHSAMH CHHyCa, KOCHMHYyCa M TaHIE€HCA OCTPOro yria
MPSMOYTOJBHOTO TpeyrojbHUKa. [lonb30BaThCs ASTUMU TMOHATUAMHU IS
PELICHHS IPAKTUYECKUX 3a/1a4.

Boruncnsate  (pa3nuuHBIME - CIOCOOAMM) —IJIOUIa/lb  TPEYrOJdbHUKA U
IJIONIAIM  MHOTOYrOJIbHBIX  ¢uryp  (mosib3ydach, TIl€  HEOOXOAUMO,
KaJIbKYIATOPOM). [IpUMEHATh NOTy4YEHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bragets MOHATHAMM BIMCAaHHOTO W LEHTPAJIBHOIO Yrja, MCIOJIb30BaTh
TEOPEMbI O BIHMCAHHBIX YrjaX, yriax MEXIy XOpAaMH (CEeKyIIMMH) U YIiie
MEXKy KacaTeJIbHOW M XOPJOW MPH PEUICHUNA T€OMETPUUECKUX 3a/1a4.

Brnagetp NOHATHEM  ONHMCAHHOIO  YETHIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA ONMHMCAHHOI'O YETHIPEXYTOJIbHUKA MPU PEILICHUU 3a]1a4.

[IpuMeHATh MoNMy4eHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMaTH4YECKUE
MOAENM JUId 3a7ad pealbHOW JKU3HM M MPOBOAUTH COOTBETCTBYIOIIHE
BBIUMCIICHUSI C MPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUU (MOJb3YSCh, T
HEO00XOJIUMO, KAJIbKYJISITOPOM).

K koniy oOyyeHuss B 9 kjacce oOydarollUiiCsl MOJYYUT CIETYIOLIUE
IIPEAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C HX
MIOMOILBIO PA3IUYHBIE AJIEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEIICHHE
OPSAMOYTOJBHBIX TPEYTroJAbHUKOB»). HaxonuTe (C MOMOIIBIO KaNbKYJISATOpPA)
JUTMHBI ¥ YTJIbI U1 HETAOJIMYHbBIX 3HAYEHHM.

[Tonp30BaTbCs dbopmynamu MIPUBEACHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXAECTBOM JUISI HAXOXKJACHHUS COOTHOILIEHHH MEXIy
TPUTOHOMETPUYECKUMU BEITUYUHAMH.

Hcnonb30oBaTh TEOpPEMBbl CHHYCOB M KOCHUHYCOB JUJIS HaXOXICHUS
pa3UYHBIX  3JIEMEHTOB  TPEYrojbHUKAa  («pELIEHUE  TPEYrOJbHUKOBY),
OPUMEHSTH UX MPU PEIICHUH FT€OMETPUUYECKUX 3a/ad.



Bnaners mnoHsTHMsMH npeoOpa3oBaHHUs OA00MS, COOTBETCTBEHHBIX
ajeMeHTOB  mofoOHbiXx  ¢uryp. Ilomp3oBaTbest  CBOMCTBaMU — MOAOOUS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI K HAXOAUTH YIJIbl Y TOJIOOHBIX
¢uryp. IlpumeHsaTh cBoOicTBa MOmOOMS B MPaKTHUYECKHX 3ajayax. YMETb
MPUBOJIUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MUDE.

[lonb3oBaThcsi TEOpeMaMU O TMPOM3BENCHUM OTPE3KOB  XOpA, O
IIPOU3BEIEHUH OTPE3KOB CEKYILUX, O KBaJAPaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpAMU, TOHUMATh UX T€OMETPUUYECKUA U (PU3NUECKUI
CMBICJI, IPUMEHATh MX B PELIEHUU TEOMETPUYECKUX U (PU3MUECKHX 3ajaad.
[IpuMeHATh CKaJIApHOE NPOU3BEACHUE BEKTOPOB ISl HAXOXKIEHUSA [UJIMH M
YTJIOB.

[Tonb30BaThCsi METOIOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSTH €ro B
PELIEHUH F€OMETPUYECKHUX U MTPAKTUYECKUX 3aa4.

Biagets NOHATUAMU NIPaBUIBHOTO MHOTOYT'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJUaHHOW MEPBI yIiia, YMETh BBIYMCIIATH TUIOIIAIb
Kpyra u ero vacred. I[IpUMeHSTh NOJNydEeHHbIE YMEHUS B HPAKTHYECKUX
3aj1a4yax.

Haxonuth ocu (MM LIEHTPBI) CUMMETPUU (PUTYp, IPUMEHSATh JABHKEHUS
IJIOCKOCTH B IMPOCTENIINX CITyYasiX.

[IpuMeHsATh MOoNy4eHHBIEC 3HAHUS HA IIPAKTUKE — CTPOUTH MAaTEMaTHYECKUE
MOJEIM JUIA 3a4ad pPEAIbHOW JKWU3HM M IPOBOAMTH COOTBETCTBYIOILINE
BBIUMCIICHUSI C OPUMEHEHUEM IMOA0OUS W TPUTOHOMETPUUYECKUX (HYHKUIUN
(OB3YACH, rae HE00XO0IUMO, KaJIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHoBanue
Ne (uugposbie)
pas3iesioB U TeM Konrpouabnbie IIpakTHyeckue
n/n Bceero oOpa3oBaTe/bHbIE
MpOrpamMMbl padoThI padoThbI
pecypchbl
IIpocrenmmue
reOMETPUIECKUE
burypsI 1 ux bu6moteka [IOK
1 CBOMCTBa. 13 1 https://m.edsoo.ru/7f41
H3mepenue Se2e
r€OMETPUYECKUX
BEITUYNH
but6moreka [JOK
2 TpeyroiabHUKH 23 2 https://m.edsoo.ru/7f41
Se2e
[TapannenpHbIe bubmmorexa [{OK
3 MpsMBIC, CyMMa 14 1 https://m.edsoo.ru/7f41
YTJIOB TPEYT OJIbHUKA 5e2e
OKpy>XHOCTb U KpYT. bu6mmoteka [IOK
4 I'eomerpuueckue 14 1 https://m.edsoo.ru/7f41
IMOCTPOCHUSA 5e2e
bu6moreka [JOK
IToBTOpEHueE,
5 . 4 1 https://m.edsoo.ru/7f41
000011IeHNE 3HAHU T
Se2e
OBIIEE KOJIMYECTBO
68 6 0

YACOB I10 ITPOT'PAMME
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8 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaunmeHoBanue
Ne (uudposbie)
pa3iesioB U TeEM KonrpoJibHbie IIpakTH4eckue
n/n Bcero oOpa3oBare/ibHbIE
NMporpamMmabl padoThbI padoThbI
pecypcsbl
bubmioreka [IOK
1 YeTpIpEXyroIbHUKU 12 1 https://m.edsoo.ru/7f41
7el8
Teopema Paneca u
Teopema o bubmmorexa [IOK
2 PO OPLIMOHATIBHBIX 15 1 https://m.edsoo.ru/7f41
OTpe3Kax, MoJ00HbIE 7¢e18
TPEYTrOJIbHUKHU
[Tnomans.
Haxoxnenue
IIomazaen bubmoreka ITOK
3 TPEYrOJIbHUKOB H 14 1 https://m.edsoo.ru/7f41
MHOTOYTOJIbHBIX 7e18
¢buryp. [Inomanu
MoI00HBIX (HUTYP
Teopema [Mudaropa u bubmotexa [JOK
4 Hayasa 10 1 https://m.edsoo.ru/7f41
TPUTOHOMETPHUU 7el8
VYTIIbI B OKPYKHOCTH.
Brnimcannbie n
ONMCaHHBIC bu6mmoreka [JOK
5 YEThIPEXYT OJIbHUKH. 13 1 https://m.edsoo.ru/7f41
KacarenbHble K 7e18
okpyxHocTH. Kacanue
OKPYXHOCTEN
bubmioreka [IOK
[ToBTOpeHue,
6 . 4 1 https://m.edsoo.ru/7f41
0000111eHNE 3HAHUN
7el8
OBUIEE KOJIMYECTBO
68 6 0

YACOB IIO ITPOTPAMME
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9 KJIACC

Ne DIeKTPOHHbIE
| H
;Hl:;];zza::; Beero Kontpoabubie | IIpakTuyeckne (undposbie)
o/ E OHF - paGoThI paGoTHI o0pa3oBaTebHbIE
n porp pecypchbl
1 Tpuronomerpus.
Teopembl KOCUHYCOB U bubmotexa [JOK
CHHYCOB. Pemnrenue 16 1 httDS://m.edSOO.I’U/7f41
TPEYTrOJIbHUKOB al2c
[Ipeobpa3oBanue
mogoous. bubmioreka [IOK
2 MeTtpuueckue 10 1 https://m.edsoo.ru/7f41
COOTHOIIICHHS B al2c
OKPY>KHOCTH
bu6mmoreka [JOK
3 BekTopsr 13 1 https://m.edsoo.ru/7f41
al2c
JexkapToBbI bu6mmoreka [JOK
4 KOOPAMHATHI Ha 9 1 https://m.edsoo.ru/7f41
IJIOCKOCTH al2c
IIpaBuibHBIE
MHOTOYTOJIbHUKH.
bubmioreka [IOK
JnvHa OKpyKHOCTU U
5} 8 1 https://m.edsoo.ru/7f41
JIom@AAb Kpyra. A12¢
Brruncnenue
IO IeN
bubmioreka [IOK
6 JIBMKEeHUS TIIOCKOCTH 7 1 https://m.edsoo.ru/7f41
al2c
[ToBTOpEHUE,
oGobIIeHIe bu6nmunoreka [JOK
7 ’ 5 1 https://m.edsoo.ru/7f41
CHUCTEMaTH3aIIH
. al2c
3HaHUI
OBUIEE KOJIMYECTBO
YACOB I10 68 6 1

[NPOTPAMME
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