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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ecleYuTh H3y4YE€HUE CBOWCTB U pa3MepoB (UIyp, UX OTHOLICHMH M B3aUMHOE
pacrojoKeHUe, ONUPACTCd Ha JIOTMYECKYlO, NOKa3aTeNIbHYI JIMHUIO. LleHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0ILEr0 00pa30BaHMs 3aKII0YACTCS B TOM, YTO 0OydJaroNIHiics
YUUTCS TIPOBOJUTH JIOKA3aTEJbHBIE PACCY)KJIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUECHMUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJMTH
paccyKIeHHs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT MPHU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro u3y4eHus: TeOMETPUU SBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IIpU
pEIIEHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUUECKHUX 3a/ad, BCTPEUAIOIUXCA B pealbHOU
xu3HU. OOydaroluiicss TOHKEH HAy4dMThCS OIPENeNIUTh T'€OMETpUYecKyro (urypy, omucarb
CJIIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAMTHU IUIOLIa/[b 3EMEJIbHOIO Y4YacTKa, paccuuTaTrh
HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOrO KaOenst uiau TpeOyemble pa3Mepbl rapaxa ajs
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B U3YYEHUH I'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOydYarooIIUiics y4YyuTCcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaXHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH YYEOHBIMM IpeIMEeTaMHu,
MOTHUBUPOBaTh  MCIIOJB30BaTh  ONpEACICHHUS  TIeOMETpUYEeCKUX (QUryp ¥ IHOHATH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIYyYEHHBIX YMEHUH B (PU3MKE U TEXHUKE. DTH CBsI3U Haubosee
ApKO BUJHBI B TeMaX «Bektopb», « TpuroHoMerpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema [Iudaropay.

VYueOHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIC PA3/ENbl COJCPHKAHUSA:
«'eomerpuueckue ¢Gurypsl M uX CBOWcTBa», «l3MepeHHe TIeoMeTpUYeCKUX BEITUYHUHY,
«/lekapToBBl ~ KOOpAMHATBI HA IJIOCKOCTW», «BekTopbl», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeobpazoBaHus OIO0US.

Ha uzydenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kilacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kinacce — 68 vacoB (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHele nmonsTus reomerpun. Touka, npsmas, OTpe3OK, Jyd. Yros. Bunabel yrios.
BeprukaneHple UM CMEXHBIE yIUIBl.  buccekrpuca yria. JlomaHas, MHOIOYIOJIbHHK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMmmMeTpun
B OKpPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO ILMPKYJIs M JuHeiiku. TpeyronbHuk. Bbicora,
MeauaHa, OMCcCEeKTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NpHU3HAKM DPABHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajlieNbHbIX NpsiMbix. CymMMa yriioB TpeyrojbHuKa. BHemHue
YTIIBbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYIOJIBHOIO TPEYTOJBHUKA,
npoBeNEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMoyTONBHBIN TPEYTOJIbHUK € yTaoM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIeM yrie U 60iblIeH cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIN INEPHEHIUKYISAP K
OTpE3KYy KaK reOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa ¥ JAMaMeTp, HMX CBOMCTBa. B3anMHoe pacnosoxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpYKHOCTH. OKpYHOCTb, BIIMCaHHas B
yroi. BnincanHas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronbauku. [lapammenorpamm, €ro Ipu3HAKM W CBOMCTBA. YacTHbIE ciydau
napajuieJIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton yasoenus menuansbl. LleHTpanbHas cummerpus. Teopema Paneca U Teopema o
MPOMOPLMOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaoous. [IpusHaku mogo0ust TPEyroibHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUUYECKUX 3a]1a4.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. @opmMyinbl As MIIOMIAAN TPEYTrolbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAACH MOJ0O0HBIX QUTYp.

Brruncnenue miomianeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucdaropa. IIpumenenue teopemsl Iludaropa mpu permeHur NTPaKTUIECKUX
3a1ad.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJa IpPsMOYTOJBHOIO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHble W LEHTpaJIbHBIEC YIUIBI, YTOJI MEXKJY KAacaTelIbHOM U XOPIOU. YTIbl MEXIY
XOpAaMH M CEeKylluMHM. BrnmcaHHble W ONHMCaHHBIE YETBIPEXYTOJIBHUKU. B3ammHoe



pacmoyiokeHue AByX OKpykHocTed. Kacanme okpyxHocteit. OOmme kacartelbHbIE K JIBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TaHrec yrioB or 0 nmo 180°. OCHOBHOE TPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. Pemienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nomobus. [1ogo6ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEAECHNUN OTPE3KOB CEKYIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTel BEKTOpA.
CkanspHoe Mpou3BeIeHHEe BEKTOPOB, IPUMEHEHHUE ISl HaX0XKJIeHUs AJIMH U YTIIOB.

JlekapToBbl KOOpAMHATHI HA IJIOCKOCTU. YpaBHEHUS TMPSIMOW U OKPYXKHOCTU B
KOOpJMHATAaX, [IEPECEUCHUE OKPYKHOCTEHN U psIMbIX. MeTo1 KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPYKHOCTHU. ['pajiycHas U paaraHHas Mepa yria,
BBIUKCJICHHE JUIUH OYT OKpYykHOCTel. [Inomanpb kpyra, cektopa, cerMeHTa.

JIBUKEeHMsI TNTIOCKOCTH U BHYTPEHHHE CUMMETpHH QUryp (3IeMEeHTapHbIe MPEACTABICHUS).
[TapannensHbId iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS NpOorpaMMmbl y4eOHOro Kypca «l'eomerpusi»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPaKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICTIHON MPOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIWBHAYAJIbHOM TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHPOABI M O0OIIecTBa, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTHU JJIs1 Pa3BUTHUS [IUBUIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEN0BATENLCKOM JEeITCILHOCTH,

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIieKCcHH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpYyKarouleil cpefpl, TMIAHUPOBAHUS MOCTYNKOB U OLIGHKH HMX BO3MOXHBIX
MOCIEACTBUIA ISl OKPY’KAIOMIEH Cpeibl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUYUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIMH KOHTPMEP, KOPPEKTHPOBATb IPUHUMAEMBbIE DPELIEHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3zoBrble Jloru4eckue AeiicTBus:

® BBIBIATH M XapaKTEpU30BaTh CYIECTBEHHbIE NPU3HAKU MATEMATUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAYy MNOHATHIMH, (OPMYJIMPOBATH ONpEAETICHUS IOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKaUU, OCHOBAHUS ISl 0000IIEHUS 1
CpaBHEHUs1, KPUTEPUHU IIPOBOMMOIO aHAJIU3A;

® BOCIPUHHMMATH, (POpPMYyIUpPOBaTH M MPeoOpa3OBHIBATh CYXKIACHUS: YTBEPIUTENbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

e BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIOJEHUSAX M YTBEPXKACHUSAX, NpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JleNaTh BBIBOJBI C UCIOJIB30BAHUEM 33aKOHOB JIOTMKH, ACAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KJIEHUHN (IpsSIMbIE U OT IPOTUBHOTO),
IPOBOAMTH CAMOCTOSATEIBHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX (HaKTOB,
BBICTpauBaTh apryMEHTallI0, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh CrHoOCO0 pemeHus y4eOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C YYETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucc/ie0BaTeILCKHE AeHCTBHS

® CMOJNB30BaTh  BOMPOCHI  Kak  HMCCIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS,
(GhopMyJIMPOBATh BOIIPOCHI, (PHKCUPYIONTHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBAaTh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MHO3UIUI0, MHCHHUE;

® [POBOJUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUTAHY HECJOXKHBIA DKCIECPHMEHT,
HEOOJBIIOE UCCIICIOBAHNE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;



CaMOCTOSTENIbHO  (opMynHpoBaTh O0OOIIEHWST W  BBIBOABI IO  pe3yJbTaTraM
NPOBEIEHHOTO HAONIOJICHUS, UCCICIOBAaHUS, OICHHBATH JIOCTOBEPHOCThH IOJYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIIBUTATH MPEANOIOKCHUS
0 €ro pa3sBUTUHA B HOBBIX YCJIOBUAX.

PabGora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
peLIeHMs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HUHTEPIPETUPOBATh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTABICHHUS,

BBIOMpATh (OpMY MpEACTaBICHUS WH(GOPMAIMHA U WIIIOCTPUPOBATH pellacMble 3a/1a4n
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALUKU 10 KPUTEPUSAM, NPEIOKEHHBIM YUUTEIIEM WIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁﬂme JeCcTBUA:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXJICHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOK TOYKY 3pPEHHsSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PEUICHHS 3a]la4i, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 0OCYXKJIeHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOU TEMBI, MPOOIEMBI,
perraeMoii 3a/1auu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXXJICHUS C CYXJECHHUSMHU JPYTUX YIaCTHUKOB JIMAOra, OOHAPYKUBATH Pa3lININe
U CXOJICTBO TMO3UIMH, B KOPpeKTHON Qopme dopMmynrpoBaTh pa3HOTIACHs, CBOH
BO3PaKEHUS;

MIPEJICTABIISITh PE3yIbTaThl PEIICHUS 3aJja4M, SKCIIEPUMEHTA, WCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (POopMaT BBICTYIUICEHHS C y4€TOM 3ajad MpPE3eHTAlUd U
0COOEHHOCTEHN ayAUTOPHH;

MOHWMATh M MCIIOJIH30BaTh MIPEHMYIIIECTBA KOMAHTHOW ¥ WHIUBHUIyTLHON PaOOTHI TIpH
peIIeHNN y4eOHBIX MaTeMaTHYCCKHX 3a71ad;

MPUHUMATH TIeJIb COBMECTHOW JCSITEILHOCTH, IIAHUPOBATH OPTraHU3aIIUI0 COBMECTHOM
paboTHI, pactpeIeNITh BUILI PadOT, JOrOBAPUBATHCS, 00CYKIATh MPOIIECC M PEe3yIbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboTsl (00CykIeHus1, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JACHCTBUS
C IPYTUMU YJIEHAMU KOMAaHJIbI, OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ja B OOIIUN MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranusamnus:

CaMOCTOSITENIFHO COCTABIIATh IUIAH, alTOPUTM pEIIeHHs 3agadd (WIK €ro 4acTb),
BBIOMpPATh CIMOCOO pemIeHus ¢ YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX



BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBAaTh BAapHUAHTHI PEHICHUH C yd4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

® BJAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3ysbTaTa PEIIeHUs
MaTeMaTHYeCKOM 3a1auH;

® TpPEIBHUAETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH IPHU PEIICHUM 337a4d, BHOCUTD
KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB, HAHIACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBHE pe3ysibTaTa JAEATEIbHOCTH MMOCTABICHHOMN LIEU U YCIOBHSIM,
OOBSCHATH MPUYUHBI JTOCTUKEHUS WIIA HEJIOCTUIKEHUS 1IeJIU, HAXOAUTh OIIMOKY, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJacce oOydaroUmMiics MHOJYYUT CIEIyIOIIUE NpeIMETHbIE
pE3yJIbTaThI:

Pacno3naBate W3y4eHHBIE TE€OMETPHYECKHE (UTYpPBI, ONPEeNsATh UX B3aUMHOE
pacrnojiokeHue, u300pakaTb T'€OMETpUYECKUE (UTYpBI, BBIIOJHATH YEPTEKU 110 YCIOBUIO
3anau. V3MepsATh JIMHEHHBIE W YIVIOBBIE BEIWYMHBI. PeliaTe 3aj1auu Ha BBIYMCICHHME JIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B peaslbHOM >KHU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pasmMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BETHUHHBI.

Ctpouts 4epTeKM K F€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsd NpU3HAKAMU pPABEHCTBA TPEYTOJIBHUKOB, MWCIIONB30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

IIpoBONTE JTOTHUYECKHE PACCYKICHHS C HCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCs NpU3HAKAMHM DPABEHCTBA IPSIMOYTOJbHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEAEHHOM K TUIIOTEHY3€ MPSAMOYIOJBHOTO TpPEYTrOJbHUKA, B PEIIEHUU
T€OMETPUYECKHX 3a/1a4.

OnpenensaTh NapauieIbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK APYTrOoM IMPsIMOM.

Pemars 3amaun Ha kiieT4aroii Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOAUTh YHCIOBbIE W OYKBEHHBbIE 3HAYEHHS YIJIOB B
FEOMETPUUYECKUX  3aJa4ax C  MCIOJIb30BAHUEM CYMMBbI  YIVIOB  TPEYIOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPU IMEPECEYCHUU MABYX MapauleIbHbBIX
NPSIMBIX CEKyIel. PemaTe mpakTnyeckue 3a1a4y Ha HaXO0K/ICHHUE YTIIOB.

Brnaznets nmoHsATHEM reOMETPUYECKOT0 MECTA TOUEK. Y METh ONpPeAesaTh OMCCEKTPUCY yriia
U CEpEAVHHBIN NEPIEHANKYIISAP K OTPE3KY KaKk FT€OMETPUUECKUE MECTA TOUEK.

@opMyIUpPOBaTh ONPEAEIICHUSI OKPYXHOCTU U Kpyra, XOpAbl U JAHaMeTpa OKPY>KHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PEIICHUH 3a]1a4.

Bnaners NMOHATHMEM ONUCAHHOM OKOJIO TPEYTOJBHUKA OKPYXKHOCTH, YMEThb HaXOIUTh €€
neHtp. [lonp3oBarbest pakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIepeCceKaroTcs B



OIHOM TOYKE, W O TOM, YTO CEPEIMHHBIC MEPHEHAUKYJSAPBl K CTOPOHAM TpPEyTOJIbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagerp noHsTHEM KacaTelbHOM K  OKpPY)KHOCTHM, IIOJb30BaTbCsl TEOPEMOM O
NEPIEHIUKYJIAPHOCTH KacaTEIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tosmp30BaTbecsd  NPOCTEUIIMMU  TE€OMETPUYECKMMM  HEPABEHCTBAMM, IIOHMMAaThb HX
IIPAaKTUYECKUM CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koniy oOyuenus B 8 kjacce oOyuaromuiics MOJYYHUT CIELyIOIIUE MpEeIMETHbIE
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETBHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaTbCS HMX
CBOICTBaMM IIpU PELIEHUH F€OMETPUUECKUX 3ajau.

[IpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAaH TpeyrojbHUKA (LIEHTpa Macc) B
pellIeHny 3a1ay.

Bragetp nonstHeM cpeaHel JTUHUM TPEYroJbHUKA M TpaleluH, MPUMEHITh UX CBOWCTBA
IIpH pPELICHHH reomerpudeckux 3anad. llomp3oBartees Teopemoinn Pameca M TEOpPEMOH O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELLIEHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHATH MpU3HAKK OO0 TPEYTOJIbHUKOB B PEILIEHUH F€OMETPUUECKUX 3a/1au.

[Tonb3oBatbes Teopemoi Iludaropa myis pemeHUss reoOMETPUYECKMX M MPAKTHUYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSTEIbHO JeJaTh
4epTEX U HAXOAUTh COOTBETCTBYIOLINE JUIMHBI.

Bnagers NmoOHATHSAMU CHHYCa, KOCHMHYCAa M TaHIE€HCa OCTPOro yrjla HpsIMOYTOJIBHOIO
TpeyrojabHuKa. [1071630BaThCS 3TUMHU MOHITUSIMH IS PEIIEHUS TPAKTUUECKUX 3ajau.

Boruncnate  (pa3nuyHbIMEH - crocobaMmM)  IUIOLIAAb  TPEYrojibHUKA W IJIOLIAAH
MHOTOYTONBHBIX  (uryp (monp3ysich, TJe HEO0XOAWMO, KalbKyJsaTopoMm). IIpumeHsaTh
IIOJTyYE€HHbIE YMEHMS B IPAKTUYECKUX 3a/1adax.

Brnagerb NOHATHAMM BOMCAHHOTO U ILIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJax, yIJax MEeXIy XOopJaMH (CeKyLIIMMHU) U YIJIe MeXAy KacaTelbHOW U XOpAoi
IIPY PELICHNU T€OMETPUUYECKUX 3a/1a4.

Bnaners MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHHMKA, NPUMEHATh CBOMCTBA ONMCAHHOIO
YeTBHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpyMeHsTh MONyuyeHHbIe 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH IJis
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOINE BBIYMCICHUS C IPUMEHEHUEM MOA00HS
U TPUTOHOMETPHH (II0JB3YACH, IIe HEOOX0AUMO, KAIbKYJIISATOPOM).

K xoniy obOydyeHuss B 9 kJjacce OOydYarOMMICS TMOJYYUT CICAYIOMNE TMPEIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAWUTh C HUX TIOMOIIbIO
pa3jMyYHbIE  DJIEMEHTHl  NPSMOYTOJBHOTO  TPEYTrOJbHHKA  (PEHIEHHE MPSMOYTOJBHBIX
TPEYroJbHUKOBY). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) IIMHBI U YTJIbl JUIsl HETaOIMYHBIX
3HAYEHHM.

[Tonp3oBaTbest GopMyIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHHSI COOTHOIIEHUN MEX/1y TPUTOHOMETPUYECKMMH BETNYMHAMM.

Hcnonp30BaTh TEOpPEMBbI CUHYCOB U KOCHHYCOB JUISl HAXOXKICHUS Pa3IUYHBIX JIEMECHTOB
TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY), MPUMEHATh MX INPH PELICHUH TI'€OMETPHUYECKUX
3az1ad.

Brnaners noHsATHAMEU MTpeoOpa3zoBaHus MOAOOUS, COOTBETCTBEHHBIX 3JE€MEHTOB MOJO0HBIX
¢uryp. Ilonp30BaThbes cBOMCTBAMU 110100Us MPOU3BOJIBHBIX (DUTYDP, YMETh BBIYMCIIATH JAJIUHBI U



HaXOJUTh YIJIbl y MOAOOHBIX ¢uryp. IlpumensaTs cBoiicTBa MoA0OMs B MPAKTUYECKHUX 3aJayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKpPY’KAIOLIEM MUpE.

ITonb30oBaTbes TEOpEMaMU O IIPOU3BEICHUU OTPE3KOB XOp[, O IPOU3BEICHUM OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMHM, IMOHMMATh MX T€OMETPUYECKUH M (U3NYECKUH CMBICI,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3MYecKux 3ajad. [IpuMeHsATH CKanspHOe
IIPOU3BEICHUE BEKTOPOB VISl HAXO0XKACHUS JJIMH U YIJIOB.

[Tosmp30BaTbcs METOOOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €r0 B PEIICHUU
TFEOMETPUYECKUX U NPAKTUYECKUX 3a/1a4.

Bnazers NoHATUAMM NPABUIBHOIO MHOIOYIOJBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JTYI'H
OKPY’KHOCTM M PaJuaHHOM MeEpbl YIUVIA, YMETb BBIUMCIATH ILIOMIAAb KpPyra U €ro 4acTew.
[TpyMEHATH NOJy4EHHBIE YMEHUS B IPAKTUUYECKUX 3a/1adax.

Haxonuth ocu (WM LEHTpHI) CUMMETpUU (DUTYp, MPUMEHSTH JBHKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

IIpuMeHATh IOJIy4eHHBIE 3HAHMS HA IPAKTUKE — CTPOMTh MATEMaTU4ECKHUE MOJEIU IS
3ajlay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHHEM MO100us
U TPUTOHOMETPHUYECKUX (PYHKIMH (TOJIb3YSACH, I71e HEOOXOIUMO, KAJIbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
No 11/ HaumeHoBaHue pa3/iesioB U TeM KosmmuecTBo yacos JuaekTpoHHbIe (HU(POBHIE)
) NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
[Ipocreiimume reoMmeTpudecKue GUrypsl
1 U MX CBOMcCTBa. M3Mepenue 14 bu6mmoreka LITOK https://m.edsoo.ru/7f415e2e
TEOMETPHUCCKHUX BEIIMUUH
2 TpeyronpHUKH 22 bubmuoreka LIOK https://m.edsoo.ru/7f415e2e
IT
3 APALIICIIHEIC TIPAMPIC, CyMMa YIIIoD 14 bubnmorexa LIOK https://m.edsoo.ru/7f415e2e
TPEYroJbHUKA
O I
4 KDYHHOCTE I KPYT. & COMCTpHHECHe 14 bu6muoreka LITOK https://m.edsoo.ru/7f415e2e
MOCTPOCHHUS
5 [ToBTOpeHue, 0000IICHUE 3HAHMIA 4 bubmmoreka LIOK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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8 KVIACC

Ne i/ HaunmeHnoBaHue pa3ie/ioB U TeM KoumnuectBo yacos DiexTponnbie (LU(pPOBbIE)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
. bub6nmoreka IIOK
1 HeTbIpEXyrob Itk 12 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 HpOEOpHI/IOH&U‘IbHHX OTI;)GSKaX moA00HbIE 15 bubmmorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
Inomanes. Haxoxnenue miomanen
3 TpeyTOJ);[LHHKOB u ilfmoroyroiﬂix 14 brbmmorexa LIOK
https://m.edsoo.ru/7f417e18
¢uryp. [Inomanu nogoOHBIX GUTyp
Teopema [Iudaropa u Havana bubnnoreka [JOK
4 10
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTU. Biucanuslie u
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 bubnmnorexa [JOK
KacarenpHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
6 [ToBTOpenue, 006001IeHNE 3HAHUI 4 bubmorexa HHOK
’ https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HaumeHoBaHue pa3iesioB U TeM

Koan4yecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/mm
NpPOrpamMmblI Bcero odpa3oBaTe/IbHbIE PecypChbl
1 Tpuronomerpis. Teopembl KOCHHYCOB 16 bubanoreka IIOK https://m.edsoo.ru/7f41al2c
U CUHYCOB. PelieHne TpeyrojibHUKOB
[IpeoOpazoBanue momo0us.
2 MeTtpudeckue COOTHOIICHHS B 10 bubnuorexa LIOK https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
3 Bekropsr 12 bu6mmoreka I{OK https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH 9 bubnuorexa [IOK https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[TMHA
5 OKPY>KHOCTH M IUIOIIA/Ih KPyTa. 8 bubmmoreka I{OK https://m.edsoo.ru/7f41al2c
Brruucnenue mnomanein
6 JIBMIKEHHS IIJIOCKOCTH 6 bubaunoreka I{OK https://m.edsoo.ru/7f41al2c
7 Hosroperme, 0606meHIfe’ 7 Bbubnnoreka IIOK https://m.edsoo.ru/7f41al2c
CHCTeMaTH3allnsl 3HAHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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