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1. IOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma yde6Horo npeamera «I'eomeTpus» pazpaboTaHa B COOTBETCTBHHU C
tpedboBanusmMu PI'OC OO0 (mpuka3z Munobpuayku Poccum ot 17.12.2010 Nel1897, ¢ u3m. ot
31.12.2015), ¢ yuerom IlpumepHoii OCHOBHOW 00pa30BaTENbHON MPOrpaMMBI OCHOBHOTO
obmero oOpa3oBanus (ogoOpeHa DeaepaqbHBIM Yy4eOHO-METOAUYECKHUM OOBEIUHEHHUEM I10
obmemMy oOpaszoBanuto, nmporokoa oT 08.04.2015 Nel/15), Ha ocHOBe aBTOpCKO# MpOrpaMmbl
B.®. byry3o0B. I'eomerpusi. Pabouas nporpamma k yueOnuky JI.C. AtanacsHa u apyrux. 7-9
kiaccsl. - M.: [IpocBenienue.

2. INTAHUPYEMBIE PE3YJIbTATBI U3YUYEHUS YYEBHOI'O ITIPEAMETA
«I'eomeTpusi»
[IporpaMMa  o0ecrieunBaeT  JOCTH)KEHHE  CIEAYIOLIUMX  PE3yJbTaTOB  OCBOEHUS
00pa3oBaTebHON IPOrpaMMbl OCHOBHOI'O OOIIIEr0 00pa30BaHMsL:
2.1. JIn4yHOCTHBIE Pe3yabTATHI OCBOCHUS BHINYCKHHKAMH OCHOBHOMH HIKOJIbI IIPOTPAMMbI
10 reOMeTPHH:
-(opMupoBaHNE OTBETCTBEHHOTO OTHOUICHHUS K YYCHHIO, TOTOBHOCTH M CITIOCOOHOCTH
00yyaroIuxcst K CaMOpa3BUTHIO U CaMOO0Pa30BaHUIO Ha OCHOBE MOTHUBAIIUM K O0YYEHUIO U
MO3HAHUIO, BBIOOPY NalbHENIIEr0 00pa3oBaHus Ha 6a3e OPUSHTUPOBKH B MUpe mpodeccuii u
npodecCHOHATIBHBIX MPEANOYTEHUH, 0CO3HAHHOMY IOCTPOECHUIO UHANBUAYaIbHON
00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIIbHBIX HHTEPECOB;
- (opMHpOBaHUE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOMN MPAaKTHKH;
- (opMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILEHHMM MU COTPYJHHUYECTBE CO
CBEPCTHHUKAaMHM, CTapIIMMH U MIIAJIIMMH B 00pa30BaTEIbHOM, OOLIECTBEHHO MOJIE3HON, yueOHO-
MCCJIEI0BATEIBCKOM, TBOPUECKOM U IPYTHX BUJAX JEATEIBHOCTH;
- YMEHHE SICHO, TOYHO, I'PaMOTHO M3J1araTh CBOM MBICIIM B YCTHOH M HUCBMEHHOW peuH,
MOHUMAaTh CMBIC] NIOCTaBJIEHHON 3a7ayM, BEICTPAUBATh apTyMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEDHI,
- KpPUTHYHOCTh MBIIIJICHHUS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa,
- KpEaTUBHOCTh MBIIUICHUS, HWHULUATUBY, HAaXOIYMBOCTb, AKTHBHOCTb IPH pELICHUU
FeOMETPUUECKUX 3ajay;
- YMEHHUE KOHTPOJIMPOBATh MPOLECC U Pe3ysIbTaT yueOHOH MaTeMaTH4ecKOi e TeIbHOCTH;
- CIIOCOOHOCTh K 3MOIMOHATIBHOMY BOCHPHUATHIO MAaTEMATUYECKUX OOBEKTOB, 33]1a4, PEIICHUH,
pacCyKIeHUN;
2.2MertanpeaMeTHbIe:
MertarnpeIMETHBIMH pe3yJibTaTaMU M3Y4YEHHUsl Kypca siBisercss (GopMUpOBaHHE YHUBEPCATbHBIX
yaeOnbIx nevicteuii (YY /).
PeryasituBubie YY/I:

-CaMOCTOATEIbHO OOHAPYXHUBaTh U (HOPMYIUPOBATh MPOOJIEMY B KJIIACCHOM W MHAWBHIYaJIbHOM
y4eOHOI e TeTbHOCTH;
-BBIJIBUTATh BEPCUU PEILLIEHUS TPOOJIEMbI, 0CO3HABaTh KOHEUHBIN pe3ynbTaT, BRIOMpaTh CpeacTBa
JOCTHKEHUS 1IENU U3 NIPEUI0KEHHBIX UM UX UCKAaTh CAMOCTOSTEIIBHO;
-COCTaBJIATH (MHAMBHUAYAIbHO WX B TPYIIIE) TUIaH pelieHus: IpoOieMbl (BBIMOIHEHHS IPOEKTA);
-11oI0MpaTh K KaXKJ0i nmpobiieMe (3a1aue) aJJleKBaTHYIO € TEOPETUYECKYIO0 MOJIENb;
-paboTasi MO MPEAJIOKEHHOMY WM CaMOCTOSTEIbHO COCTAaBIEHHOMY IUIaHY, MCIIOJIb30BaTh
Hapsily C OCHOBHBIMM U JOIOJHUTENIBHBIE CpEACTBa (CIpaBOYHAs JMUTEpaTypa, CIOXKHbBIE
MpUOOPHI, KOMIIBIOTEP);
-IIJITAHUPOBAThH CBOIO MHIMBUAYAIBbHYIO 00pa30BaTEbHYIO TPAEKTOPHIO;



-paboTaTh 1O CaMOCTOSITENIFHO COCTAaBICHHOMY IIJIaHy, CBEpPSAACh C HHUM U C LEJbI0
NEeSITeIbHOCTH, UCIPABIIsIs OLIMOKHU, UCTIONB3YSl CAMOCTOATENIBHO IOJ00paHHbIE CPEICTBA (B TOM
yucie u HTrepHer);
-CBOOO/IHO I0JIb30BaThCS BBIPAOOTAHHBIMH KPUTEPUSMH OLICHKH U CAMOOLIEHKH, UCXOJIs U3 LIeJN
U UMEIOLINXCS KPUTEPUEB, pa3inyasi pe3yabTaT U CIIoCOObI IeHCTBHIA;
-B XO/I€ IIPEJICTABJICHMSI IPOEKTA J1aBaTh OLIEHKY €ro pe3ysbTaTam;
-CaMOCTOATEIbHO OCO3HABaTh NPUYMHBI CBOEr0 YCI€Xa WJIM HEyCleXa U HaXOAUTb CIOCOOBI
BBIX0JIa U3 CUTYallUN HEYyCIIeXa;
-yMEeTb  OLIEHUTb CTENEHb YCIEUIHOCTH CBOEH  MHAMBHIyaJbHOM  0Opa3oBaTeabHOU
JeSITEIbHOCTH;
-J1aBaTh OLICHKY CBOMM JINYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KaKoB s»), ONPEAEIATh
HaIlpaBJIEHUs] CBOETO Pa3BUTHUS («KAKUM s XO4Y CTaTh», «4TO MHE AJIS 3TOTO HAJO0 CIIENAThy).
ITo3naBaTenbubie YY /I:
-aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 000011aTh (DaKThI U SIBICHMUS;
-OCYIIECTBIATh CPaBHEHHE, CEpPHALMI0 M KIAacCH(UKALNIO, CaMOCTOSATEIBHO BBHIOMpast
OCHOBAHHUS U KPUTEPUU JUI YKA3aHHBIX JIOTUYECKHUX ONepaluii; CTPOUTh KIACCUPHUKALIMIO IyTM
JUXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPUIIAHUS);
-CTPOUTH JIOTUYECKH OOOCHOBAaHHOE pacCyKIEHME, BKIIIOYAIOIEe YCTAHOBJICHHE NPHUYMHHO-
CIIEACTBCHHEIX CBS3CHi;
-C03/1aBaTh MaTeMaTHYECKue MOJIEIIH;
-COCTaBJIATh TE€3UCHI, PA3JIMYHbIE BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
-[IpeoOpazoBbIiBaTh MH(GOPMALUIO U3 OJHOTO BUAA B ApYyrod (Tabiuily B TEKCT, JUarpaMmy U
mp.);
-BBIYMTHIBATh BCE YPOBHH TEKCTOBOM MH(pOpMAIIHH.
-yMeTh ONpEJEISITh BO3MOXHBIE HMCTOYHHKH HEOOXOAMMBIX CBEIACHHMM, MPOU3BOIUTH IOHMCK
UH(pOPMalNH, aHATU3UPOBATh U OLICHUBATh € JJOCTOBEPHOCTb.
-[IOHUMAasi TO3MUIMI0 JAPYroro YejoBeKa, pa3janudaTh B €ro peur: MHEHuE (TOUKYy 3peHus),
JI0Ka3aTeIbCTBO (ApryMeHThl), (DaKkThl; TUIOTE3bl, AKCHOMBI, TEOPUH. [[J1s1 3TOro caMoCTOSTENBHO
UCIIOJIb30BaTh pa3iNyYHble BUIbl UTEHHUS (U3ydarollee, MPOCMOTPOBOE, O3HAKOMUTENIBHOE,
MIOMCKOBOE), IPUMBI CITYIIAHHUS.
-caMOMy CO3[1aBaTh MCTOYHUKM HH(GOpMalUU pPa3HOTO THUIA W U1 Pa3HbIX ayauTOpUH,
coOuro1aTh HH(OPMAIIMOHHYIO TUTHEHY U TpaBuiia UHPOPMALIMOHHOM 6€3011acHOCTH;
-YMETh UCIOJIb30BaTh KOMIIBIOTEPHbIE U KOMMYHUKALIMOHHBIE TEXHOJIOTMH KaK MHCTPYMEHT IS
JOCTIDKEHUS] CBOMX Lesned. YMeThb BbIOMpaTh aJeKBaTHbIE 3ajade HMHCTPYMEHTAJIbHbIE
IIPOrpaMMHO-aIlIIapaTHbIE CPEICTBA U CEPBUCHI.
Kommynukaruusbie YY/I:
-CaMOCTOSATEIbHO OpPraHU30BBIBATH y4yeOHOE B3aMMOJEHCTBHE B rpymme (Ompenensrb oOurue
LIEJIH, JOTOBAPUBATHCS APYT C IPYrOM U T.1.);
-OTCTauBasi CBOIO TOUKY 3pEHUs, IPUBOAUTH apTyMEHTBHI, MOATBEPXKAas X (aKkTamMu;
-B IUCKYCCUH YMETh BBIIBUHYTh KOHTPapryMEHTHI;
-YUUTbCS KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHUIO, C JIOCTOMHCTBOM NpHU3HABaTh OLIMOOYHOCTh
CBOETO MHEHHS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
-[IOHUMas TO3UIMIO JAPYroro, pa3auvarh B €ro pedyu: MHEHUE (TOUYKY 3pEeHHs), JOKa3aTelbCTBO
(aprymeHThl), (pakTbl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;
-YMETh B3MJISIHYTh Ha CUTYallUIO C MHOM MO3UILIUU U I0TOBAPUBATHCS C JHOAbMHI UHBIX MTO3UIUH.
2.3. IIpenmeTHbIe pe3ybTAaThbl OCBOCHHUS] BBIIYCKHHUKAMH OCHOBHOWM HIKOJIbI MPOIPaMMbI
no 'EOMETPUMN:

BbinyCKHUK Hay4YUTCH B noBcenHeBHON KU3HM | BhINYyCKHHUK MOJIyYUT
U NPUH M3YYEHHHU APYIHX | BO3MOKHOCTh HAYYHUTHCS
NpeIMeToB

I'eomerpuueckne purypnbl

OnepupoBaTh NOHATUSIMU \ HCMOJIb30BATh CBOMCTBA \ CB00OOHO OTIEPUPOBATH




reoMeTpuueckux puryp;
U3BJIEKATh, UHTEPIIPETUPOBATH
U peoOpa3oBbIBATh
UH(POPMALIUIO O
reoMeTpuYecKux (urypax,
IIPEJICTAaBICHHYIO Ha YEpTEXkKax;
IIPUMEHATHh FEOMETPUUECKHE
(axThl A peleHus 3a1a4, B
TOM YHCJIE, IPEAIOJIArAOIINX
HECKOJIBKO LIaroB PELICHUS;
(GopMynHupoBaTh B MpOCTEHIINX
ClIy4asix CBOMCTBA U IIPU3HAKU
buryp;

JI0Ka3bIBaTh FT€OMETPUUECKHE
YTBEPKACHUS

BIIQJIETh CTAaHAAPTHON
KJaccu(uKaluen miockux
¢uryp (TpeyroiabHUKOB U
YETBIPEXYTOJIbHUKOB).

T€OMETPUUYECKUX (HUTYP
JUISL pELICHUs 3a1a4
MPAKTUYECKOTO XapaKTepa
1 337124 U3 CMEXHBIX
JTMCIIUTUIAH

COCTAaBIIAATH C
WCIIOJIb30BAaHUEM CBOICTB
reOMeTpPHUECKUX HUryp
MaTeMaTHYECKUE MOJICITH
JUISL pELIeHUs 33124
MPAKTUYECKOTO XapaKTepa
1 337124 U3 CMEXHBIX
JTMCHUTUIAH, HCCIIEIOBATh
MOJTyYCHHBIE MOJICNIN U
WHTEPIPETHPOBATH
pe3yibTar

reOMETPHUUECKUMHU MOHITUAMU
IIpU PELICHUH 3a7a4 1
IPOBEIEHUN MaTEMATUYECKUX
pacCyKXIeHUH;

CaMOCTOSITEJILHO
(hopMyIIUpOBaTh ONIPEICIICHHUS
reoMeTpuuecKux Quryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOWCTBAxX M MpHU3HAKaX
reoMeTpuuecKkux puryp u
000CHOBBIBaTb UJIM OIPOBEPIaTh
X, 0000IIaTh UIN
KOHKPETU3UPOBATh PE3YJIbTATHI
Ha HOBBIE KJIacChl (puryp,
IPOBOJUTH B HECIOKHBIX
cirydasix kimaccuukanuio Gpuryp
10 PA3JIMYHBIM OCHOBAHMSM;
UCCIIEIOBATh YEPTEIKH, BKITIOYAS
KOMOMHaLUUU (QUryp, U3BIEKATh,
UHTEPIPETUPOBATH U
npeoOpa3oBHIBATH
UH(POPMALIUIO, IPE/ICTABIECHHYIO
Ha YepTexKax;

pelars 3ajauu
T€OMETPHUECKOTO COJICPIKAHMS,
B TOM UHCJIE B CUTyalUsAX, KOTa
ITOPUTM PELICHUS HE CIIEeTyeT
SIBHO M3 YCJIOBHS, BBIITOJIHATh
HE0OXOIMMBIE I PeIIeHUs
3aJa4u JIONIOJTHUTENIbHBIE
MOCTPOEHMSI, NCCIIETOBATh
BO3MOXHOCTb IPUMEHEHHSI
TeopeM 1 PopMyII ISl pelIeHUs
3ajau;

dhopmynupoBaTh U J10Ka3bIBATh
TeOMETPUUECKUE YTBEPHKICHUS.

OTHoIEeHUudA

OnepupoBaTh NOHATUSIMHU:
paBeHCTBO (UTYp, paBHBIE
(burypsl, paBeHCTBO
TPEYTOJILHUKOB,
napasiebHOCTh MPSAMBIX,
NEePIEHINKYIISIPHOCTD MPSIMBIX,
YTJIBI MEXKY TPSIMBIMH,
NepIeHINKYIISP, HAKITOHHAS,
npoeKIys, nogodue uryp,
mo00HbIe PUTYPHI, TOJTOOHBIC
TPEYrOJIbHUKH;

NpUMEHSTh TeopeMy Daseca u
TEOpEeMY O IPOMOPLHUOHATIBHBIX
OTpe3Kax IIpH pPEeLIeHNUH 3a/1a4;

HCIIOJIB30BAaTh OTHOILICHHS
JUTSL PEIICHUS 3a]1a4,
BO3ZHUKAIOIIUX B peaibHON
JKA3HU

HCIIOJIB30BAaTh OTHOIICHHS
JUTSI TIOCTPOCHHUS |
HCCIIEIOBAHUS
MaTeMaTHYECKUX MOJeIei
00BEKTOB peaIbHOM
JKU3HU

BnaneTts mOHATHEM OTHOIICHUS
KaK METaIrpeMETHBIM;
CBOOO/THO OIIEPUPOBATH
MTOHATHSIMH: PAaBEHCTBO (uryp,
paBHBIE (DUTYPBI, PABEHCTBO
TPEYTOJIHHUKOB,
MapaieIbHOCTh NPSMBIX,
MEePICHIUKYIISIPHOCTD MPSMBIX,
YIJIBI ME@XTY TIPSIMBIMH,
TIEPICHINKYIISP, HAKIIOHHAS,
poeKius, nmoxobue Guryp,
1mo00HbIe GUTYPHI, TOAOOHBIE
TPEYTOJIbHUKY;

HCIIOJIb30BaTh CBOMCTBA




XapaKTepU30BaTh B3aUMHOE
pacIoIOKEHUE IPSIMOU U
OKPYKHOCTH, JIBYX
OKPY’KHOCTEH.

moao0us U paBeHCTBA PUTYD
MIPH PEIICHUU 33]1ad.

I/I3MepeHI/I$l M BBIYUCJICHUSA

OnepupoBarhb
NPECTaBICHUSMH O JITUHE,
IUIOINAAH, 00BbEME KaK
BenuyrHaMu. [IpuMensTh
teopemy [Tudaropa, popmysl
iomaau, oobEmMa rnpu
pELICHHH MHOTOIIIATOBBIX
3aJa4, B KOTOPBIX HE BCE
JTAaHHBIC [TPEJICTABIICHBI SIBHO, a
TpeOYIOT BBIYUCIICHUH,
OIIepPUPOBATH OOJICE IIUPOKUM
KOJINYECTBOM (HhOpMYJI JITHHEI,
IO, 00bEMA, BEIYUCIIATh
XapaKTEPUCTHUKN KOMOMHAITUI
buryp (oxpyxHOCTEH U
MHOTOYTOJIbHUKOB) BEIYUCIISITH
paccTosiHUs MEXIY GUTrypamu,
MPUMCHSITh
TPUTOHOMETPHUYECKHUE
(OpMYITBI TSI BEIYMCIICHUH B
0oJee CIIOKHBIX CIydasX,
IIPOBOJIUTH BBIYMCIICHUS HA
OCHOBE PaBHOBEJIUKOCTH U
PaBHOCOCTaBJICHHOCTH;
HPOBOJUTH MTPOCTHIE
BBIYUCIICHHS HA 00BEMHBIX
Tenax;

dbopMyIUpOBaTh 3a7a4K HA
BBIYUCIICHHUE JUINH, MJIOLIaeH
1 00BEMOB U pemaTh ux. B
COZEP)KAHUU €CTh €IIE U
TEOpeMa CHHYCOB U KOCHHYCOB.
JInGo tam yoOpats . 1ub0 31€Ch
00aBUTH

MIPOBOUTH BHIYMCICHUS
Ha MECTHOCTH;
MPUMEHSITH (POPMYITBI TIpU
BBIYHCIICHUSIX B CMEKHBIX
y4eOHBIX TpeaMeTax, B
OKpYy>Karoleu
JIEACTBUTEILHOCTH
cBOOO/IHO ONEPUPOBATH
(dbopMyIIaMu TIpH pEIICHUN
3a/1a4 B IPYTUX y4eOHBIX
rpeaIMeTax u MpH
MIPOBECHUH
HEO0OXO0TMMBIX
BBIUHCIICHUI B peallbHOM
KU3HU

CB000OIHO ONIEpPUPOBATH
MOHATHSIMH JIJTMHA, TUIOIA/Ib,
00BEM, BeTMYMHA yTJIa KakK
BEITMYMHAMU, UCTIOJIB30BaTh
PaBHOBEIIUKOCTh U
PaBHOCOCTABJICHHOCTh TIPU
pElIeHNH 33/1a4 Ha BbIUKCIICHHE,
CaMOCTOSITEIILHO MOTY4aTh U
UCIIONIB30BaTh (OPMYIIBI [Tt
BEIUYHCJICHHUH ILIOIIANIEN U
00BEMOB uryp, cB000IHO
OTIEPUPOBATH IIUPOKUM
HabopoM dopMyI Ha
BBIUMCIICHHUE TIPH PEIICHUN
CJIOKHBIX 33/1a4, B TOM YHCTIE U
3a/1a4 Ha BBEIYHCIICHHC B
KOMOHMHAILIUAX OKPYKHOCTH U
TPEYTOIbHHUKA, OKPYKHOCTH U
YeThIPEXYTObHUKA, a TAKXKE C
MIPUMEHCHHEM TPUTOHOMETPHU;
CaMOCTOSITENTEHO
dhopmynupoBaTh TUIIOTE3HI U
POBEPATH X JOCTOBEPHOCTb.

I'eomeTpryecKHe NOCTPOCHUS

N300paxkaTh reoMeTpuIecKre
¢burypsl o TEKCTOBOMY U
CHUMBOJIbHOMY OIHCaHHIO;
CBOOOJHO OTIEPUPOBATH
4epTEKHBIMU HHCTPYMEHTAMHU
B HECJIOXKHBIX CIIy4asix,
BBITOJIHATH MIOCTPOCHUS
TPEYroJbHUKOB, IPUMEHSTh
OTJENIbHBIE METO/IBI
MIOCTPOEHUN LIUPKYJIEM U

BBIMIOJIHATH MPOCTEHIITNE
MTOCTPOSHUS Ha
MECTHOCTH, HEOOXOMMBIE
B pEAJIbHOM JKU3HH;
OLICHUBATbh pa3Mephl
peanbHBIX 00BEKTOB
OKPY>KaloIllero MUpa

OnepupoBath MOHATHEM Habopa
3JIEMEHTOB, OTPEACIISIOIINX
TeOMETPUUECKYIO QUTYDY,
BJIAJIETH HAOOPOM METOJIOB
IIOCTPOCHUM LIUPKYJIEM U
JIMHENKOI,

MPOBOJIUTH AHATIU3 U
peaTn30BBIBATh ATAIlbl PEIICHUS
3a/1a4 Ha IOCTPOEHHUE.




JIMHEWKOW Y MPOBOJIUTH
MPOCTEUILINE UCCIIEI0OBAHUS
4yycia pelieHu;

M300pakaTh TUIOBBIE TIJIOCKUE
(burypsl 1 00bEeMHBIC TEJIA C
IIOMOILBIO IIPOCTEHUIINX
KOMITbIOTEPHBIX
WHCTPYMEHTOB.

IIpeoGpasoBanusn

OnepupoBaTh NOHIATHEM
JBWDKEHUS M TPeoOpa3oBaHus
noao0us, BIaseTh NpuéMaMu
nocTpoeHus Guryp c
UCIOJIb30BaHUEM JIBIXKEHUH U
npeoOpa3oBaHuii mo00us,
HIPUMEHSTH [TOJTyYCHHbIE
3HAHUS | OIIBIT TOCTPOCHHI B
CMEXKHBIX IIPEeIMETaxX U B
peaTbHBIX CUTYAIHSIX
OKPY’KaIOIIEro MUpa;
CTpOUTH GUTYPY, TOTOOHYIO
JTAaHHOM, OJIb30BaThCs
CBOMCTBAMH MOI00US I
000CHOBaHUS CBOWCTB GUTYP;
IIPUMEHSATH CBOKWCTBA
JIBYDKEHUH JUTS TPOBEICHUS
MpoCTeUIINX 000CHOBAHUI
CBOWCTB Quryp.

MPUMEHSITh CBOMCTBA
JBU>)KEHUU U IPUMEHSTh
noao0ue /It MOCTPOCHHIA
¥ BBIYHCICHUIN

OmnepupoBatrh ABMKEHUSIMU U
peoOpa3oBaHUSIMH KaK
MeTalpeIMETHBIMU OHATUSIMY;
OTIEpPUPOBATH TIOHATHEM
JBYDKEHUS U IIpeoOpa3oBaHus
IIOJIO0US 111 0OOCHOBAHHIA,
CBOOOJHO BJIAJETh IPUEMAMHU
HOCTPOEHHUS (PUTYP C TOMOLIBIO
JIBYO)KEHUH U IpeoOpa3oBaHus
o100Ms, a TAK)Ke
KOMOUHAIMAMU JABH)KEHHH,
JIBYKEHUH 1 ipeoOpa3oBaHMii,
UCII0JIb30BaTh CBOMCTBA
JBYKEHUH 1 TIpeoOpa3oBaHmii
U1l IPOBE/IEHUs] 0OOCHOBAHUS U
JI0Ka3aTelIbCTBAa YTBEPKACHUH B
TE€OMETPHUH U APYIHX y4eOHBIX
npeaMerax;

H0JIb30BATHCS CBOMCTBAMU
JBUKEHUM U TpeoOpa3oBaHuit
IPU PELICHUH 3a/1a4.

BekTopbl 1 KOOPAHHATHI HA IVIOCKOCTH

OrnepupoBaTh MOHITHIMHU
BEKTOP, CyMMa, Pa3HOCTh
BEKTOPOB, IPOU3BE/ICHNE
BEKTOPA Ha YHCJIIO, YTOJI MEXIY
BEKTOPAaMHU, CKaJISIpHOE
IIPOU3BENIEHUE BEKTOPOB,
KOOpJMHATHI Ha MJIOCKOCTH,
KOOpAMHATHI BEKTOPA;
BBITNOJHATH IEHCTBUS HaJl
BEKTOpaMH (CIIOKEHHE,
BbIUWTaHUE, YMHOKEHHUE Ha
YHCJII0), BBIYUCIIATH CKAISIPHOE
IIPOU3BE/ICHUE, ONIPEIEATh B
IIPOCTEUIINX CIIy4asiX yroJl
MEX1y BEKTOPaMH, BBITTOJIHATD
pa3J0XKeHUE BEKTOpa Ha
COCTaBJISIIOLIUE, IPUMEHSITH
NOJIydEeHHBIC 3HAHUS B (pU3HKe,
MOJIB30BaThCA (hopmyItoit

HCIOJIb30BaTh MOHATHS
BEKTOPOB U KOOpJAUHAT
JUISL pellieHus 3aa4 o
¢usuke, reorpaduu 1

JIPYTUM y4eOHBIM
peaMeram

CB000OIHO OnIEpPUPOBATH
HOHSATHSAMH BEKTOP, CyMMa,
Pa3HOCTh BEKTOPOB,
MIPOU3BEJICHNE BEKTOpa Ha
YHCII0, CKATISIPHOE
MIPOU3BEICHNE BEKTOPOB,
KOOP/MHATHI Ha TUIOCKOCTH,
KOOP/AMHATHI BEKTOPA;
BrnaneTts BEKTOpHBIM U
KOOPAMHATHBIM METOJIOM Ha
TUTOCKOCTH JIJISL pEIICHUS 3a/1a9
Ha BBIYHCIICHUE U
JI0Ka3aTeNbCTBA;

BBIMOJIHATH C TOMOIIBIO
BEKTOPOB U KOOPJIUHAT
JI0Ka3aTeIbCTBO U3BECTHBIX EMY
reoOMeTpUUYEeCKHuX (PaKToB
(cBolicTBa CpeIHUX JIMHUM,
TEOpPEM O 3aMeyaTeNbHbIX




BBIYHUCIICHUSA PACCTOSAHHUA TOYKax " T.H.) H I10JIy4aThb

MEXTy TOYKAMU 110 U3BECTHBIM HOBBIC CBOICTBA M3BECTHBIX
KOOpJIMHATaM, UCIIOJIb30BaTh buryp;

ypaBHEHUs HUTYp IS WCIIOJIb30BaTh ypaBHEHUS QUTYD
pelIeHHS 3a/1a4; JUTSL pEeUICHUs 3a1a4 |
MPUMEHSITh BEKTOPBI U CaMOCTOSITEIIEHO COCTABIISITh
KOOPJAWHATHI JIJISl PEIICHHSI YPaBHEHHS OT/ICJIbHBIX IJIOCKUX
reOMETPUUYECKHX 3a/1a4 Ha ¢buryp.

BBIYHUCJIICHUC NJIWH, YIJIOB.

HcTopusi MaTeMaTHKH

[ToHnmaTh MaTeMaTUKy Kak
CTPOro OPraHU30BAHHYIO
CHUCTEMY Hay4YHBIX 3HAHUH, B
YaCTHOCTH BJIAJIETh
IPEJICTABICHUSIMEA 00
AKCMOMAaTUYECKOM MTOCTPOCHUHU
T€OMETPUU U TIEPBUYHBIMU
IIPEICTABICHUSIMU O
HEEBKJIMJIOBBIX T€OMETPHSIX;
paccMaTpuBaTh MaTeMAaTHUKY B
KOHTEKCTE UCTOPUH Pa3BUTHUSA
LIMBWJIN3A[UU U UCTOPUU
pa3BUTHS HAYKH, TIOHUMATh POJb
MaTeMaTUKH B pa3Butuu Poccun

3. COAEP) KXAHME YYEBHOI'O NIPEJMETA «'EOMETPHUS»

COJAEPKAHUE YYEBHOI'O MATEPHUAJIA
VIl knace

1. HauanbHble reoMeTpuYecKue CBeIeHUS.

IIpocreiiime reomerpuyeckue (GUIrypbl: mpsimas, TOYKa, OTPE3OK, Jyd, yroi. [loHsrue
paBeHCTBa reomeTpuyeckux ¢uryp. CpaBHEHHE OTPE3KOB U yriioB. M3mMepeHue oTpe3KoB, IMHA
orpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHble M BEPTUKAJIbHBIE YIUIBI, HX
cBoyicTBa. [lepnenquKynspHbIe IPSMBIE.

OcHOBHasi 1enp - CHCTEMaTUM3MpOBaTh 3HAHMS  y4allUXCs O  MPOCTEHIIMX
reoMeTpHUecKuX GUrypax M UX CBOMCTBAX; BBECTU MOHSITHE PaBeHCTBA GUTYP.
B JAHHOM TeME€ BBOJATCS OCHOBHBIE T€OMETPUYECKHE IIOHATHS U CBOWCTBA

MPOCTEHIINX TE€OMETPUUYECKUX (UTYp HAa OCHOBE HAIJITHBIX NMPEICTABICHUN ydalluxcs MyTeMm
0000111eHNsT OYEBHUIHBIX MJIM M3BECTHBIX U3 Kypca MaTeMaTHKH 5 - 6 KJIaCCOB T'€OMETPHUYECKUX
¢dakroB. [IpuHIUNNATIBHEIM MOMEHTOM JIaHHON TEMBbI SBIISETCS BBEICHHE IMOHSITHS PaBEHCTBA
reoOMEeTpUYECKUX (UTyp Ha OCHOBE HAIJIHOTO MOHATHUS HanoxxeHus. OnpeeneHHOe BHUMaHNe
JOJIKHO YIESATHCS MPAKTUYECKUM MPUIIOKEHUSIM T€OMETPUUECKUX MOHITUH.

2. TpeyrojnbHHMKH.

TpeyronpHuk. IIpu3Hakum paBeHCTBA TpPEYrOJAbHUKOB. llepneHaMKymsip K MpsSMOMN.
Menuanbl, OUCCEKTPUCHI W BBICOTHI TpEyrojbHHKA. PaBHOOEApPEHHBIN TPEYrONbHUK U €ro
CBOICTBA. 3a71a4l HA TOCTPOCHHUE C MOMOIIBIO UPKYJIS U TUHEUKH.

OcHOBHasl 11eJIb - BBECTH MOHSATHE TEOPEMBI; BRIpAOOTaTh YMEHUE JOKA3bIBAaTh PAaBEHCTBO
TPEYrOJIbHUKOB C IIOMOLIBI0 M3YYCHHBIX IIPU3HAKOB; BBECTH HOBBIM KJAcC 3ajad - Ha
IIOCTPOEHHUE C MIOMOILBIO LIUPKYJIS U JIMHEUKH.




[Ipu3Haku paBEeHCTBA TPEYTOJILHUKOB SBISIOTCS OCHOBHBIM pabOdYMM ammapaToM BCEro
Kypca reomeTpuu. JlokazaTenbcTBO OOJbIIEH YAaCTH TEOPEM Kypca U TaKkKe PelIeHue MHOTHX
3aa4 IPOBOJUTCS MO CIEIYIOIIEH CXeMe: MOMCK PaBHBIX TPEYrOJbHUKOB - 00OCHOBaHHE UX
paBEHCTBA C NIOMOIIBIO KAakOro-TO MpU3HAKa - CJIEACTBUS, BBITEKAIOIIME W3 PaBEHCTBA
TPEYrOJIbHUKOB.

3. llapasuiesibHBbIE IPSIMBbIE.

[Ipu3Haky mnapaaaesbHOCTH MpPSMBIX. AKCHOMa MapajuledbHbIX HOpsMbX. CBolicTBa
NapajyIeIbHbIX MPSMBIX.

OcHOBHasl 1IeJIb - BBECTH OJHO M3 BAXKHEHIIMX IOHATHM - NOHATHE MapaliesIbHbBIX
IpsIMBIX; JIaTh MEPBOE IMpe/ICTaBiIeHHe 00 akcMoMaX U aKCMOMaTUYeCKOM METOJIe B T€OMETPHH;
BBECTHU AKCUOMY [1apaJUICIIbHBIX IIPSIMBIX.

[Ipu3naku ¥ CBOMCTBa MapajuIeNbHBIX MPSAMBIX, CBSI3aHHBIE C yriamu, oOpa3oBaHHBIMU
OpU NEPECeYeHUM JBYX TMPSAMBIX CEKylled (HaKpecT JeKalluMH, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH),  IIMPOKO  HUCHONB3YIOTCS B  JallbHEHIIeM  TpU  HU3y4YECHUU
YETBIPEXYTOJIbHUKOB, TOAOOHBIX TpPEYrOJbHUKOB, NpPU pEIICHUH 3ahad, a TaKkkKe B Kypce
CTEPEOMETPUHU.

4. CooTHOLIECHNS Me KAy CTOPOHAMM M YIJIAMH TPeYroJIbHUKA.

CyMmMma yriioB TpeyroyibHuKa. COOTHOILLIEHUE MEXAY CTOPOHAMU U yriaMu
TpeyroiabHuka. HepaBeHcTBO TpeyroyibHuKa. [IpsaMoOyronapHbie TPEYroJbHUKH, UX CBOMCTBA U
MIPU3HAKU PABEHCTBA. PaccTosiHMEe OT TOUKHU 10 NpsAMOM. PaccTosiHue Mexay napauiebHbIMU
npsaMbIMU. [locTpoeHue TpeyroiapbHUKa 10 TPEM 3JIEMEHTAM.

OcHOBHas LIETb - pACCMOTPETh HOBBIE NHTEPECHBIE U BAXKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B nmaHHOI TeMe AOKa3bIBacTCs OAHA M3 BAXKHEUIIMX TEOPEM T€OMETPUHU - TEOpeMa O
CyMMe€ YIJIOB TpeyrojibHUKa. OHa MO3BOJIAET JaTh KJIACCU(DUKALMIO TPEYTOJbHUKOB IO yriam
(OCTpOYTONBHBIN, IPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIHN), @ TaK)KE€ YCTAHOBUTH HEKOTOPBIE CBOMCTBA
Y IIPU3HAKHU PABEHCTBA IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lonsATHEe paccTOSHMS MEXAy NapaJUIeIbHBIMM IPSMBIMH BBOJUTCS Ha OCHOBE
JIOKa3aHHOW MPEIBAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOUKHM KAKIOM U3 IBYX MapalICIIbHBIX
IPSIMBIX PABHOYJAJEHBI OT APYrol MpsAMON. JTO MOHSTHE UTPAET BaXKHYIO POJIb, B YACTHOCTHU
UCIIOJIB3YETCS B 3aJla4aX Ha IIOCTPOCHHUE.

[Ipn pemenun 3amad Ha NOCTpPOEHHME B 7 KIAcCe CIEAYET OTIPAHUYMUTHCS TOJIBKO
BBIITOJIHEHUEM U ONMCAaHHUEM IOCTPOCHHMsS HCKOMOW (urypel. B OTAENIbHBIX ClydasX MOXHO
IIPOBECTH YCTHO aHAIW3 MU JOKA3aTelIbCTBO, a 3JIEMEHTHI UCCIEAOBAHUS JOJKHBI IPUCYTCTBO-
BaTh JIMIIb TOTJA, KOTJa 3TO OTOBOPEHO YCIOBUEM 3aa4H.

5. IloBTopenue. Pemienue 3agay.

VIII kiaace

1. YeThIpexyrojJbHUKH.

MHOroyronpHuK, BBIIYKJIBIH MHOIOYIOJIBHUK, YETBIpEXYroibHUK. [lapamienorpamMMm, ero
cBoiictBa M mpusHaku. Tpamenus. [IpsmoyroiabHuk, poMO, KBajapar, ux cBoiictBa. OceBas u
LEHTpaJIbHAasi CHMMETPHH.

OcHoBHasi 1enb — U3YyYUTh HauOoJjiee BaXKHbIE BUABl UYETHIPEXYTOJbHUKOB -
napaujienorpaMM, IpsMOYTOJIbHUK, pOMO, KBaJparT, Tpareuuto; 1aTh MpeJcTaBIeHre o purypax,
00J1aat0IX OCEBOM MITH IIEHTPAIBHOW CUMMETPHEH.

JlokazarenbcTBa OOJNBIIMHCTBA TEOPEM JAHHOW TeMbl W pElIeHHs MHOTHX 3a7ay
MPOBOJATCS C TIOMOIIBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IMO3TOMY TMOJE3HO HX
IIOBTOPUTH B HAYAJIC U3YYCHUS TEMBI.

OceBas U LIeHTpajbHasi CHMMETPUU BBOJASTCS HE Kak NMpeoOpa3oBaHUE MJIOCKOCTH, a Kak
CBOWCTBAa T€OMETPUYECKHX (UTyp, B YAaCTHOCTH YETHIPEXYrOJbHUKOB. PaccMoTpeHmne 3THX
MOHATHUH KaK NIBIKEHUH INIOCKOCTH COCTOUTCS B 9 Kiiacce.

2. Ilmomane.

[TonsaTre miomanu MHOroyrojibHMkKa. Ilnomaau npsMoyronbHHKa, MapaiesorpaMmma,
TpeyroipHUKa, Tpanenun. Teopema Iludaropa.



OcHoOBHasl 1eJb - PACHIMPHUTh U YIIyOUTh MOJMyYEHHBIE B 5 - 6 KJlaccax MpeaCcTaBICHUS
yyanmxcs 00 U3MEpEeHUM U BBIUMCICHUM IUIOHIAJIeH; BbIBECTH (HOPMYINbI IUIoLaaen
IPSIMOYTOJIbHUKA, IapajljiesiorpaMmma, TPeyrojbHUKA, Tpaleluy; /10Ka3aTb OJHY W3 IJIaBHBIX
TeopeM reomeTpun - treopemy [ludaropa.

BeiBon dopmyn st BRIYHCICHUS IUIOMIAJEH MPSIMOYTOJbHUKA, MapauieorpaMma,
TPEYroJIbHUKA, TPAllelMd OCHOBBIBAETCA HA JIBYX OCHOBHBIX CBOMCTBax ILIOIIAJEH, KOTOPbIE
NPUHUMAIOTCSA UCXOMS U3 HaTrJISAHBIX MPEICTABICHHIA, a TaKKe Ha (popMylie TUIOIaan KBaipaTa,
000CHOBaHHE KOTOPOM HE SBJISETCS 00s13aTEIbHBIM TS yYaIIUXCS.

HerpaguumoHHo! Uil IKOJBHOTO Kypca sIBIsSIETCS TeopemMa 00 OTHOIIEHUHU ILIOMIAeH
TPEYrOJIbHUKOB, UMEIOIIMX MO paBHOMY yriy. OHa MO3BOJIAET B JaJbHEHIIEM AaTh IPOCTOE
JI0Ka3aTeNNbCTBO IPU3HAKOB I0J00USI TPEYTOJIbHUKOB. B 3TOM COCTOUT OHO U3 NMPEUMYILECTB,
00yCIIOBJIICHHBIX PAaHHUM BBEJICHUEM MOHATHUS TIOMIA/IH.

HokazatenbcTBo Teopembl [ludaropa OCHOBBIBAaeTCS Ha CBOWCTBAaX IUIOMIAACH H
dopmynax s MIOMAACH KBaapaTa W NpAMOYroibHUKA. JlOKa3bIBaeTCs Takke Teopema,
obpatHnas teopeme [Iudaropa.

3. IlonoOHBIE TPEYTOJIbHUKH.

[TomoGHbIe TpeyroasHUKH. [Ipu3HaKu mog00us TpeyroibHUKOB. [Ipumenenne nogoous x
JI0OKa3aTelIbCcTBY TEOpEM WU pemieHuto 3afad. CuHyc, KOCHMHYC M TaHI€HC OCTpOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHoBHasl 11e1b - BBECTU MOHATHE MOJOOHBIX TPEYroJIbHUKOB; PACCMOTPETh MPHU3HAKU
000U TPEYroJbHUKOB M WX NPHUMEHEHUS; CAENaTh MEPBBIA IIar B OCBOCHUU YYAIIMMUCS
TPUTOHOMETPUYECKOTO amiapaTra reoMeTpHuHu.

Ompenenenne MOJOOHBIX TPEYrOJIBHUKOB J1a€TCA HE HAa OCHOBE IpeoOpa3oBaHUs
no100usi, a yepe3 paBeHCTBO YIJIOB U MPOMOPIMOHATBLHOCTD CXOJCTBEHHBIX CTOPOH.

[Ipu3Haku mo100Us TPEYroJbHUKOB JOKA3BIBAIOTCS C TOMOUIBIO TEOPEMBI 00 OTHOIIIEHUH
IIoHIaiel TPEyroJIbHUKOB, UMEIOLINX IO PABHOMY YIIIy.

Ha ocHoBe nmpu3HakoB 101001 JOKa3bIBAETCSI TEOPEMA O CPEAHEN IMHUU TPEYroJIbHUKA,
YTBEPKACHUE O TOUYKE IIEPECEUYECHHs MEAMAH TPEYroJIbHMKA, a TaKKEe JIBa YTBEP)KIEHUS O
IPONMOPLMOHANIBHBIX OTPE3Kax B MPSMOYrOJIbHOM TpeyroibHHKe. JlaeTcs mpencraBieHHE O
MeTo/ie MoJ00MS B 3a/1auax Ha MOCTPOEHUE.

B 3akiroueHune TeMbl BBOJSATCS AJIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCUHYC U TaHT'€HC
OCTpOTO yrja MpsSIMOYTOJBHOTO TPEYrOJbHUKA.

4. OKpYKHOCTb.

B3aumHoe pacrnosiokeHHe NpsAMON M OKpY)KHOCTH. KacarenbHas K OKpPY)KHOCTH, €€
CBOMCTBO M mnpu3Hak. lleHTpanbHble W BHOHCaHHBIE YIbl. YeTbipe 3amedarerabHble TOUKH
TpeyrojabHUKa. BrimcanHast 1 onucaHHasi OKpyXHOCTH.

OcHoOBHasl 11e]lb - pacHIMPUTh CBEAEHUS 00 OKPYKHOCTH, MOJIYYEHHbIE yHalIUMHCS B 7
KJlacce; M3YYHUTh HOBBIE (DAaKThl, CBSI3aHHBIE C OKPY)KHOCTHIO; TO3HAKOMMTH YYaIIMXCS C
YEeTBIPbMSI 3aMeYaTeIbHBIMU TOUKAMHU TPEYTOJIbHUKA.

B naHHOM TemMe BBOOUTCS MHOIO HOBBIX IOHATHMM M PAaccMaTpUBAETCS MHOTO
YTBEPKACHUM, CBS3aHHBIX C OKPYXHOCThIO. [ MX YCBOEHHS CcleAyeT YAEIUTh OoJblIoe
BHHUMaHUE PELICHUIO 3a/1a4.

VYTBepKIeHUsI 0 TOYKE NepecedeHHs] OMCCEKTPHUC TPEYrolbHUKA M TOYKE IepeceueHust
CEpEIUHHBIX MEPIEHIUKYIAPOB K CTOPOHAM TpPEYrOJbHUKA BBIBOAATCS KaK CIEACTBHUA W3
TEOpPEM O CBOMCTBAX OMCCEKTPUCHI YIJIa U CEPEAMHHOIO MEePHEeHIuKYyIIspa K oTpe3ky. Teopema o
TOYKE NEPECEYCHUs] BBICOT TPEYTOJIbHUKA (MM UX MPOJOJIKEHUI) JOKa3bIBAETCS C MOMOIIBIO
YTBEPKACHUS O TOUKE TIEPECEUCHUsI CEPEeAMHHBIX MEPIIEHIUKYIISPOB.

Hapsiny ¢ Teopemamu 06 OKpY>XHOCTSIX, BIMCAHHON B TPEYrOJIbHUK M ONHCAHHON OKOJIO
HEro, paccMaTpUBAIOTC CBOMCTBO CTOPOH OMMCAHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

S.I1oBTOopenue. Pemienue 3agau.

IX knace



1. BexkTopsbl.

Ilonatue BekTopa. PaBeHcTBO BekTOpoB. CiOXKE€HME U BBIYMTAHUE BEKTOPOB.
YMHOKE€HHE BEKTOpa Ha 4ncio. PaznoskeHue BeKTopa 1o JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

OcHOBHast LeNb - HayuuTh YYAIIMXCS BBINOJHATH JAEHCTBUS HaJ BEKTOpaMHM Kak
HaNpaBJICHHBIMU OTPE3KaMHM, YTO BAXKHO JIJIsl IPUMEHEHUS BEKTOPOB B (PU3UKE.

Bekrop onpenensercs Kak HalpaBJIEHHbIM OTPE30K U JIEHCTBUS HaJl BEKTOPAMH BBOJATCS
TaK, KaKk 3TO HNPUHATO B (U3MKE, T. €. KaK JACHCTBUS C HAIPABICHHBIMH OTpe3kaMu. OCHOBHOE
BHUMAaHHE JOJDKHO OBITh YZEJIEHO BBIPAOOTKE YMEHUIl BBIIOJHATH ONEpalliy HaJl BEKTOpaMU
(cxyagplBaTh BEKTOPBI IO IIPaBWJIaM TPEYrojibHWKa U NapajulejiorpaMma, CTPOUTbh BEKTOP,
paBHbII PAa3HOCTH JABYX JAaHHBIX BEKTOPOB, a TAK)KE BEKTOP, paBHBIN MPOU3BEICHHUIO JAHHOTO
BEKTOpPA Ha JAHHOE YHUCJIO).

2. Metoa KOOpAHHAT.

Koopaunats! Bektopa. IIpocreiimmue 3anaun B KoopAuHATax. Y paBHEHUs OKPYKHOCTH U
npsmoil. [IpuMeHeHre BEeKTOPOB U KOOPIUHAT IPU PEIICHUH 3a/1a4.

OcHoOBHasl LI€Ib - IO3HAKOMUTh C MCIOJIb30BAaHUEM BEKTOPOB M METO/a KOOPJAMHAT IpPU
pELICHUH T€OMETPUUYECKUX 3a1ay.

Ha mnpumepax mnoka3blBaeTcsi, Kak BEKTOpPbl MOTYT IPUMEHATHCA K PEIICHUIO
reomeTpuueckux 3agad. JlemoHcTtpupyercss 3(G(GeKTUBHOCTb INpUMEHEHHs GopMyn Ais
KOOpJMHAT CEPEUHBI OTPE3Ka, PACCTOSIHUS MEKIY ABYMs TOUYKAMHU, YpaBHEHUIN OKPYKHOCTU U
OpsMOM B KOHKPETHBIX T€OMETPUYECKHMX 3aJayax, TeM CaMbIM JaeTcs IpeJCTaBiIeHHEe 00
U3Y4EHUH T€OMETPUUECKUX (PUTYP C TIOMOIIBIO METOJIOB alIreOpHl.

3. CooTHOLICHHS MEKAY CTOPOHAMM M YIJIaMH TpeyrojabHuka. CxansipHoe
Npou3Be/ieHue BEeKTOPOB.

Cunyc, KOCHMHYC M TaHIeHC Yyria. Teopembl CHHYCOB M KOCHHYCOB. PerieHue
TpPeyroiabHUKOB. CKalsipHOE NPOU3BEIEHUE BEKTOPOB U €r0 MPUMEHEHHE B I€OMETPHUYECKHX
3aayax.

OcHoBHasl 11eJb - Pa3BUTh YMEHUE YYalllUXCsl IPUMEHSATh TPUTOHOMETPUYECKHI annapar
IIPU PELICHNU T€OMETPUYECKUX 3a/1a4.

Cunyc u xocunyc jroboro yriaa ot 0° mo 180° BBOASATCS C MOMOIIBIO €IWHUYHOMN
MOJIyOKPY’KHOCTH, JOKAa3bIBAIOTCS TEOPEMBl CHHYCOB M KOCHHYCOB M BBIBOAMTCS €IIE OJHA
dbopMyIa IIOIIa I TPEYToJIbHUKA (ITOJIOBHHA IPOU3BEICHUS IBYX CTOPOH Ha CUHYC YIJla MEXY
HUMH). DTOT anmnapaT NPUMEHSETCs K peIIeHUIO TPEYTOJIbHUKOB.

CkansipHO€ TpOU3BEJIEHHWE BEKTOPOB BBOJAUTCA Kak B (u3uKe (MpOM3BENCHHUE UIMH
BEKTOPOB Ha KOCHHYC YyIjla MEXAy HHUMH). PaccMaTpuBaroTCs CBONCTBA CKAISPHOIO
MIPOU3BENICHUS U €r0 MPUMEHEHHE NPHU PELICHUH F€OMETPUYECKUX 3a/1a4.

OcHOBHOE BHUMaHME CIEAYyeT YAETUTh BBHIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHUU
TPUTOHOMETPHUECKOT'0 anmapara Ipy pelieHud TeOMETPUIECKHX 3a]1ay.

4. InnHa OKPYKHOCTH M IJIOIIA/Ib Kpyra.

[IpaBuibHblE MHOTOYrodbHUKH. OKpPY)KHOCTH, OINHCaHHAs OKOJO MPaBUJIBHOIO
MHOIOYrOJbHUKAa M BIMCaHHas B Hero. llocTpoeHue npaBUIIBHBIX MHOTOYTIOJIBHMKOB. JlMHA
okpyxHocTH. [Imomans kpyra.

OcHOBHasl 1IeNIb - PAaCHIMPUTh 3HAHME YYAIMXCSI O MHOTOYTIOJIbHHMKAX; PAcCMOTPETh
MOHSTHSL UTMHBI OKPYKHOCTH U IIJIOLIAAN Kpyra U GOPMYJIbI IS UX BBIYUCIICHUS.

B Hawame Tembl gaercsd  ONpEAENEHUE  NPABUIBHOTO  MHOIOYIOJbHHMKA H
paccMaTpUBaIOTCS TEOPEMBI 00 OKPYKHOCTSAX, OMUCAHHON OKOJIO MPAaBUILHOIO MHOTOYTOJIbHUKA
U BNHMCaHHON B Hero. C MOMOIIBIO ONHMCAHHOW OKPY)KHOCTH PELIAOTCS 3a/add O MOCTPOECHUU
MPAaBWJIBHOTO IIECTUYTOJbHUKA W TMPAaBUIBHOTO 2N-yrojbHUKA, €CIAM JaH MPaBHWIbHBIMA N-
YT OJIbHUK.

®opMyiibl, BeIpaXkarolliie CTOPOHY MPABUIBHOIO MHOTOYTOJIBHUKA U paJnyC BIMCAHHON
B HEro OKPYXHOCTH 4YE€pe3 paauyCc ONUCAHHOW OKPYXHOCTH, HCIOJB3YIOTCS IIPH BBIBOJE
(bopMyn ATUHBI OKPYKHOCTH M IJIOLIAIU Kpyra. BelBoa onupaercs Ha MHTYUTUBHOE MPEACTaB-
JEHUEe O IIpeAene: IpU HEOIPAaHWYEHHOM YBEJIMYEHMM YHCIa CTOPOH IPaBUIIBHOIO



MHOTOYTOJIbHUKA, BIUCAHHOTO B OKPYXHOCTb, €r0 MEPUMETP CTPEMUTCA K JUIMHE 3TOU
OKPY’KHOCTH, a IJIONIA/Ib - K IUIOMIAIN KPYra, OTPaHUYEHHOI'O OKPYKHOCTBIO.

5. /IBH2KEeHHUS.

OTtoOpakenue miockoctu Ha cedd. [Tonstue nuxenus. OceBas U IeHTpaIbHAs
cummetpuu. [lapannensHbii nepenoc. [loBopot. HanoxxeHust u 1BUXEHUS.

OcHOBHas LI - TO3HAKOMUTh yYalIUXCsl C MOHSATHEM JABUKEHHUS U €ro CBOWCTBAMH, C
OCHOBHBIMM BHJAMHU JIBUKECHHH, CO B3aUMOOTHOIICHUSMH HAJIOKEHUM U JABUKCHHIM.

JIBU>KeHHE TUIOCKOCTH BBOJUTCS KaK OTOOpa)KeHHE IMJIOCKOCTH Ha : ce0d, COXpaHsrolee
paccrosiHue Mexay Toukamu. [Ipy paccMOTpeHHMM BHJIOB JBMKEHMH OCHOBHOE BHHUMaHHE
ylemnsieTcsl MOCTPOEHUI0 00pa3oB TOUEK, IMPSIMBIX, OTPE3KOB, TPEYTOJIBLHUKOB MPU OCEBOU U
LEHTPAJIbHOW CUMMETPHSIX, MapajuielbHOM IepeHoce, nmoBopore. Ha sddexTHhIx mpumepax
MIOKa3bIBAECTCS IPUMEHEHUE ABUKEHUMN IIPU PELICHUU T€OMETPUUYECKUX 3a1ad.

[lonsiTHe HaNOXKEHUS OTHOCUTCS B JAHHOM Kypc€ K 4YHMCIY OCHOBHBIX IIOHSTHIL.
Jloka3pIBaeTcs, UTO TOHATHUS HAJOKEHUS U JIBIKEHUS SBISIOTCS SKBUBAJCHTHBIMU: JH000E
HAJIO)KEHHUE SIBJISIETCS JIBUKEHHMEM IUIOCKOCTM M 00partHO. l3yueHue pgoka3aTelbCcTBa HeE
ABIISETCS O00sI3aTENIbHBIM, OJHAKO CJEIYyeT pacCMOTPETh CBSA3b MOHATUN HAJNOXKEHUS U
JIBIDKCHHSL.

6. O0 akcuoMax reomeTpHu.

Becena 06 akcmomax reoMeTpHH.

OcHoBHas 1171 - JaTh OoJiee MIyOOKOe MPEICTaBICHUE O CUCTEME aKCUOM TIAHUMETPUU
Y AKCHOMaTHYECKOM METOJE.

B nanHOIl TeMe paccka3blBaeTCs O pa3IMYHBIX CHUCTEMax aKCUOM T€OMETpUHU, B
YaCTHOCTH O Pa3IMYHBIX CIIOCOOAX BBEIECHUS IMOHITHS PaBEHCTBA Guryp.

7. HauaabHbIe CBeICHUS U3 CTEPEOMETPHUMH.

IIpenmer crepeomerpun. ['eomerpuyeckue Tena U MOBEPXHOCTH. MHOTIOTpaHHHKH:
npu3Ma, MapajjieNienunea, NupaMuaa, (QopMyabl IS BBYHUCICHHS HMX 00BbeMmoB. Tema u
MOBEPXHOCTU BPALEHUS: IUIUHAP, KOHYC, cdepa, map, GopMysl A1 BIYUCIECHUS UX IUIOIIA-
Jieil MOBEpXHOCTEH U 00BEMOB.

OcHoBHasl 1eNb - JaTh HayaJdbHOE MPEACTABIEHHWE O Telax U IOBEPXHOCTSIX B
MPOCTPAHCTBE; MO3HAKOMUTD YYAIIUXCS ¢ OCHOBHBIMU (hOpMYJIaMU JIJIsl BBHIYUCICHUS TIIOIaAen
MOBEpXHOCTEN U 0OHEMOB TEll.

PaccmoTpenue mpocTelmx MHOTOTPaHHUKOB (IPU3MBI, TapajuieNenune1a, MupaMuibl),
a TakXe TeJl U MOBEpXHOCTel BpalleHus (IMIMHIpPA, KOHyca, cdepsl, 11apa) IpOBOAUTCS Ha
OCHOBE HATJSAHBIX MPEACTaBICHUM, 0€3 MPUBICYEHUS aKCHUOM cTepeoMeTpuu. DopMynbl s
BBIUMCJIEHHUS] 00BEMOB YKa3aHHBIX TeJl BBIBOJAATCS Ha OCHOBe mpuHIMna KaBanbepu, Gopmyiibl
JUTSL BBIYHMCIICHUS TUIOMIAAeHi OOKOBBIX MOBEPXHOCTEH LUIMHApPA M KOHYca MOJydYarTcs C Mo-
MOIIbI0 Pa3BEPTOK ATHX MOBEpXHOCTEH, ¢opmyna Iuiomanu cdepbl MOPUBOIUTCS Oe3
000CHOBaHMS.

7. lloBTopenue. Pemenue 3agau



4. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEMETA «I'EOMETPUS»

7 KJIIACC

Pasnen u Tembl

OcCHOBHBIE BUABI ACATCIBHOCTU

KommuectBo
qacoB

Havaanubie
reoMeTpuyecKue
CBeJleHus

OOBSICHSITH, YTO TAKOE OTPE30K, Ty, YTOJI,
KaKOW yroJl Ha3bIBaeTCsl pa3BEPHYTHIM;
000CHOBBIBATh B3aMMHOE PACIIOJIOKEHUE BYX
MPSIMBIX HA MJIOCKOCTH; OOBICHITH, YTO TAaKOE
OTPE30K, JIy4Y, YroJI, KAKOW YroJl Ha3bIBAE€TCS
pa3BepHYTHIM; POPMYIUPOBATH U
000CHOBBIBATh PABEHCTBO OTPE3KOB U YTIIOB;
OOBSACHSATH, KAK U3MEPSIOTCS OTPE3KH U YIJIbI,
YTO TaKoe Irpajyc M rpagaycHast Mepa yria,
KaKOM yroJl Ha3bIBaeTCsl MPSMBIM, OCTPBIM,
TYIIBIM;

dbopMynupoBaTh 1 00OCHOBBIBATH CIy4au, KOTJaa
TOYKa JICJIUT OTPE30K HA JIBa OTPE3Ka U KOraa
Jy4 JIeJHUT YTOJ Ha JBa YIJia; OOBACHATh, KaKue
YIJIbl HA3bIBAOTCA CMCIKHBIMUA U
BEPTHUKAIBbHBIMU; (POPMYIUPOBATH U
000CHOBBIBaTh YTBEPKJIEHUSI O CBOMCTBAX
CMEXHBIX U BEPTHUKAIBHBIX YTJIOB; OOBSICHSTD,
KaKue IMPAMbBIC HA3bIBAIOTCA
NEePIEeHIUKYIIPHBIMU; (HOPMYITHPOBATH U
000CHOBBIBaTh YTBEP:KJIEHUE O CBOICTBE JIBYX
MPSIMBIX, IEPICHANKYISIPHBIX K TPEThEH;
n300pakaTh M paclio3HaBaTh yKa3aHHbBIC
npocTeiiimme GUrypsl Ha 4epTekax; penarb
3aJla4d, CBSI3aHHBIC C STUMHU TPOCTCHITNMHU

burypamu.

10 g

TpeyroabHuku

OOBsICHSTD, Kakas GUTypa Ha3bIBACTCS
TPEYTrOJbHUKOM, YTO TAKOE€ BEPIIMHBI, CTOPOHHBI,
YTJIbI ¥ IEPUMETP TPEYrOJIbHUKA, KaKUe
TPEYTrOJbHUKH Ha3bIBAKOTCS PABHBIMU;
M300paxkaTh U Paclio3HaBaTh HA YePTEKaAX
TPEYTOJIBHUKU U UX DJIEMEHTHI; (hOpPMYITUPOBATH
U JJOKa3bIBATh NMPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB;

pelarh 3aa4u, CBA3aHHbIE C IPU3HAKAMU
PaBEHCTBA TPEYTOJIBHUKOB; COITOCTABIIATh
MOJIYYECHHBIN PE3yJIbTAT C YCIOBUEM 3a/1a4H;
AHAIM3UPOBATH BO3MOXKHBIE CIIydau. OOBSACHSATH,
YTO HA3bIBAECTCS MEPIECHAUKYIISIPOM,
MPOBEJICHHBIM U3 IAHHOW TOYKH K TAHHOU
IIPSIMOM;

(bopMynupoBaTh U AOKA3bIBATH TEOPEMY O
NEPIEHIUKYIIAPE K NPSIMON. OOBSICHSTH, KAKOU
TPEYroJbHUK HA3bIBAETCSI pABHOOEIPEHHBIM U
KaKoi paBHOCTOPOHHHM; OOBSCHATD, KaKHe
OTPE3KH HA3BIBAIOTCS MEIMAHON, OMCCEKTPHUCON
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U BBICOTOM TPEyrojbHUKA; (POPMYIUPOBATH
OIIPEECIIEHUE OKPYKHOCTH;

OOBSICHATB, UTO TAKOE LICHTP, PaIuycC, TUaMeTp
U XOpZa OKPY’KHOCTH; pelaTh IPOCTEHIINe
3aJjaud Ha OCTPOEHUE (IOCTPOEHUE YIIIa,
PaBHOTO TaHHOMY, TIOCTPOCHUE OUCCEKTPUCHI
yria, IOCTPOCHHE NEPIEHANKYIISIPHBIX MPSIMBIX,
IIOCTPOEHHE CEpeIMHbI OTpe3Ka) U Oojee
CJIOKHBIE 3a]a4H, UCIOJIb3YIOIINE YKA3aHHBIC
IIPOCTEUILIHNE;

COIIOCTABJISATH ITOJY4EHHBIN Pe3yNbTaT ¢
YCJIOBHEM 33J]a4M; AHAIIU3UPOBATh BO3ZMOXKHBIE
cily4au

IMapanyieabHbie
npsiMmble

DopMyIHpoBaTh OINpeieTICHIE MapaljieIbHbIX
MIPSIMBIX; OOBSICHATD C TIOMOIIBIO PUCYHKA,
KaKue yribl, 00pa3oBaHHee MPH MepeceueHrun
JIBYX IPSIMBIX CEKYILEH, Ha3bIBAIOTCA HAKPECT
JIeKAIIUMH, KAKHE OJJHOCTOPOHHUMH M KaKHe
COOTBCTCTBCHHBIMMU,

bopMynupoBaTh U AOKA3bIBATH TEOPEMBI,
BBIPKAIOIINE MPU3HAKH MMAPAIETbHOCTH ABYX
npsmbix; DopMynupoBaTh aKCHOMY
HapaﬂneanHx HpHMI)IX 1 BBIBOAUTH CJIICACTBUS
u3 HeE;

(bopMyIUpPOBATh U JIOKA3BIBATH TEOPEMBI O
CBOIICTBax, OOpaTHBIE TEOpEMaM O MPU3HAKAX
napajuieIbHOCTH, CBSI3aHHBIX C HAKPECT
JIEKAIIMMHM, COOTBETCTBEHHBIMH U
OI[HOCTOpOHHI/IMI/I er'IaMI/I, B CBA3U C OTUM
O00BSCHSATH, UTO TAKOE YCIIOBHE U 3aKJIIOUEHUE
TEOpEeMBI, KaKas TeopeMa Ha3bIBaeTCsi 00paTHOM
110 OTHOUIEHUIO K JIAHHON TEOpeME;

OOBSICHSITE, B YEM 3aKJIFOUYAETCS METO/I
JI0OKa3aTellbCTBa OT MIPOTUBHOIO;

MPUBOAUTH MPUMEPHI UCIOJIB30BaHUS 3TOTO
METO/1a;

pemath 3aJja4i Ha BBIYUCIICHUE,
JIOKa3aTeJIbCTBO U MOCTPOCHUE, CBSI3aHHBIE C
MapajieIbHBIMU IPSIMBIMH.

13 4

CooTHoOIIEHHS
MeEKIy CTOPOHAMM
U yriiaMu
TPeyrojibHUKa

DopMyIMpOBaTh U JOKA3bIBaTh TEOPEMY O
CyMME yTJIOB TPEYrOJIbHUKA U €€ CIIeICTBUE O
BHEIIHEM YTJIE TPEYTOJIbHUKA; IPOBOIUTH
KJIACCU(UKALIUIO TPEYTOJIBHUKOB 110 yIJIaM;
pelaTh 3aa4y Ha BBIUYMCIIEHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C TEOPEMOM O
CYMME YTJIOB TPEYTOJIbHUKA;

COIIOCTABJIATH MOJYYEHHBIH Pe3ysbTar C
YCIIOBUEM 33aJjauil; aHAIU3UPOBATh BO3MOKHBIE
cilyyau.

DopMyIMpOBaTh U JOKA3bIBaTh TEOPEMY O
COOTHOILEHUSIX MEXY CTOPOHAMHU U YIIaMH
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TpeyroJibHUKA (TIpsMOe B 00paTHOE
YTBEPKACHUS) U CIIEJCTBUS U3 HEE, TEOPEMY O
HEPaBEHCTBE TPEYrOJbHHKA,;

pemaTh 3aJa4u Ha BHIYMCIICHUE,
JI0Ka3aTeIbCTBO M TOCTPOCHHE, CBSI3aHHBIE C
COOTHOIIECHUSIMH MEXJly CTOPOHAMH U yTJIaMU
TPEYroJIbHUKA, IPH HEOOXOAUMOCTH TIPOBOUTH
0 XOAY PEIICHUS TOTIOJHUTEIIbHBIC
MIOCTPOCHHS;

COIIOCTABJISITH MOJIYYCHHBIH PE3YIbTAT C
YCIIOBHEM 33/1a4H; aHAIM3HPOBATH BO3MOKHBIC
ciydau. opMyIHpoOBaTh U TOKA3bIBATh
TEOPEMBI O CBOMCTBAX MPSAMOYTOJIbHBIX
TPEYTOJIHHUKOB (MPSIMOYTOJIBHBIA TPEYTOITBHUK
C YIJIOM 30°; (dhopMynupoBaTh ONpeaeIeHUs
PacCTOSIHUS OT TOYKH JI0 MPSIMOI, pacCTOSHUS
MEX/y apaJlIeIbHBIMHU TPSMBIMHU;

pemaTh 3aa4i Ha BEIYMCIICHUE, CBSI3aHHBIC C
TEOpEeMaMH O CBOWCTBAX MPSIMOYTOJIBHBIX
TPEYrOJLHUKOB, C PACCTOSTHUEM MEXTY
MapauIeIbHBIMA MTPSMBIMU;

COIIOCTABJISITH MOJYYCHHBIH PE3YJIbTAT C
YCIIOBHEM 33/1a4H; aHAIM3UPOBATH BO3MOKHEIE
cirydad. popMyIupoBaTh U JOKa3bIBATh
TEOPEMBI O TIPU3HAKAX PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB; PellaTh
3aJ]auu Ha IOCTPOCHHE TPEYTOJIbHHUKA 110 TPEM
CTOpPOHaM, IPU HEOOXOIUMOCTH MPOBOAUTH 110
XOJTy pPeICHUs JTOTIOTHUTEbHBIC TIOCTPOCHHUS;
COTIOCTABJISITh MOJTYYEHHBIN Pe3ynbTar ¢
YCIIOBHEM 33/1a4H; HCCIIEJIOBATH BO3MOKHBIE
CITy4au.

IloBTOpEHME.
Pemnenue 3agau

(dbopMHpOBaTh HABBIKK aHATN3A H
CaMOKOHTPOJIsI, yCTOMUMBOM MOTHUBAIIUH K
3aKpEIJICHUIO.

YMETh HaXOJIUTh B TEKCTE WHPOPMAIIHIO,
HEO0XO0AUMYIO ISl PelLIeHUs 3a/ad,
(dbopMUpPOBATH HABBIKK Y4EOHOTO
COTPYAHHUYECTBA

CaMOCTOSITENTLHO BBIJIENATh U (JOPMYIIUPOBATH
MI03HABATENBHYIO 11€J1b, OOHAPYKUBATh U
dbopMynupoBath yueOHyI0 pooiaemy,
COCTABJIATH TJIAH BBITIOJIHEHUS pabOTHI
YMETh YCTaHABIIMBATH 3aKOHOMEPHOCTH,
OCYIIECTBIISITh CPAaBHEHHE U KJIACCH(PHUKAIMIO
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UTOro

709

8 KVIACC

YeTblpexyroJabHUKH

OOBSICHSTH, YTO TAKOE MHOTOYTOJBHUK, €T0
BEPIINHBI, CMEKHBIE CTOPOHBI, JUArOHAJH,
n300pakaTh YETHIPEXYTOJIBHUKH HA YEPTEKAX;
n300paxaTh U paclo3HaBaTh MHOTOYTOJbHUKU
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Ha yepTekax. [loka3piBaTh 3IeMEHTHI
MHOTOYTOJIbHUKA, €r0 BHYTPSHHIOIO U
BHEIIIHIOW 00Js1acTh; (hopmMyIupoBaTh
OTIpe/IeNICHUE BBITYKIOTO0 MHOTOYTOJIbHUKA;
n300paxxaTh U Paclio3HaBaTh BHIMYKIIbIEC U
HEBBIMTYKIIBIE MHOTOYTOJIbHUKH.
dopMyIHpOBaTh U I0KA3bIBATh YTBEPKIIEHUE O
CyMME€ YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
OOBSCHATH, KAKKWE CTOPOHBI(BEPILINHBI)
HA3BIBAIOTCS] IPOTHUBOMOIOKHBIMHU.
dopMyIHpoBaTh ONpeIeICHU
napajuiesiorpaMma, Tparenuu, paBHOOSIPEHHON
U TIPSIMOYTOJILHOM Tpamnenuii, mpsiMOyroJibHUKa,
pomba, KBajgpaTa; pacro3HaBaTh U H300paxarb
3TH YEThIPEXYTroJIbHUKU. DOPMYyIHUpOBATh U
JTIOKA3bIBaTh YTBEPKICHUS O CBOMCTBAX U
MPHU3HAKAX YKA3aHHBIX YETHIPEXYTOJIbHUKOB.
Pemarp 3a1aun Ha BEIYHCIICHUE,
JI0Ka3aTeIbCTBO M MTOCTPOCHHE, CBSI3aHHBIE C
STUMH BUIaMHU YETHIPEXyTrOJIbHUKOB.
OOBsCHATH, KaKW€ JIBE TOUKH HA3BIBAIOTCS
CUMMETPUYHBIMUA OTHOCUTEIILHO
PSIMOM(TOYKH), B KAKOM cliydae Gurypa
HA3bIBACTCS] CHMMETPUYHON OTHOCUTEIBHO
HPSIMON(TOYKH) M YTO TaKOE OCh(IIEHTP)
cummeTpuu ¢urypsl. [IpuBoauTs npumMepsl
¢buryp, o0ragaronUX 0CeBON(IIEHTPATHHOM )
CUMMETpUEH, a TaK)Ke IPUBOJUTH IPUMEPHI
OCEBOM U LICHTPAJIILHON CUMMETPHUH B
OKpYXKaroliei Hac 00CTaHOBKE.

Inomann

OOBACHATH, KaK IPOU3BOUTCS U3MEPEHHE
ioniaied MHOrOYroJIbHUKOB; (OPMYIHUPOBATH
OCHOBHBIE CBOMCTBA IUIOLIAAeH. BpIBOIUTH
(dbopMyIibl MJIOIIAAEH MapaieniorpaMmma,
TPEyroJbHUKA, TPANeLuH, C TOMOLIbI0 GOpMyII
IJIOLIAJEH IPSIMOYTOJIbHUKA U KBaJpaTa.
dopMyIHpoBaTh U JI0Ka3bIBaTh TEOPEMY 00
OTHOLLIEHUH IIJIOIIAIEH TPEYTOJIbHUKOB,
MMEOIINX IO paBHOMY yriy. opMyIupoBaTh U
NoKa3bIiBaTh Teopemy Iludaropa u odpatHyio
eit. Bersoguts popmyny ['epona mist mtomaam
TpeyroyibHUKa. Pemare 3a/1a4i Ha BBIUUCIICHUE,
JI0OKa3aTeNIbCTBO U IMIOCTPOEHHUE, CBA3AaHHBIE C
bopmymnamu momaaei u reopemoit [udaropa.
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IlonooukBIE
TPEYroJbHUKH

OOBSICHITH MOHATHE MPONOPLIUOHATIBEHOCTH
oTpe3koB. PopMyTUPOBATH ONPEACTICHUS
MOJA00HBIX TPEYTOJLHUKOB U KO3 HUIIMEHTA
noo6ust. DopMynupoOBaTh U JT0KA3bIBATH
TEOPEMBI: 00 OTHOIIICHUH TUIOIIAICH MO JOOHBIX
TPEYroJbHUKOB, O MPU3HAKAX MOA00US
TPEYTOJILHUKOB, O CPETHEH JIMHUN
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TPEYroJIbHUKA, O IEPECCUCHUH METUaH
TPEYTrOJIbHUKA, O TPOMOPIIMOHATBHBIX OTPE3KaAX
B IIPSIMOYTOJIBHOM TpeyroyibHUKE. OOBICHSTH,
YTO TAKOE METO/I IT000Ms B 3a7a4axX Ha
MOCTPOCHHUE, ¥ IPUBOJIUTH IPUMEPBI ITOTO
MeToga. OOBICHITE, KAK MOXKHO HCIIOIb30BaTh
CBOMCTBA MOJAO0OHBIX TPEYTOJLHUKOB B
HU3MEPUTENIbHBIX Pab0Tax Ha MECTHOCTH.
OOBACHATH, KAaK BBECTH IOHATHE ITO00MS ISt
POU3BOJIBHBIX (puryp. @opMynnupoBaTh
OTpe/IeNICHUs U WIUTFOCTPUPOBATH MTOHSTHS
CUHYCa, KOCHHYCa ¥ TAHI'€HCa OCTPOTO YIJia
PSIMOYTOJIBHOTO TPEYTOJIbHUKA. BRIBOAUTH
OCHOBHOE TPUTOHOMETPUIECKOE TOKIACCTBO U
3HAYCHUs CHHYCa, KOCHHYCa, TAHT€HCa YTJIOB
300,450,600. Pemars 3amaum.

Oxkpy:KHOCTH

HccenenoBaTh B3aMMHOE PACIIOIOKEHUE TTPSIMOI
U OKpYKHOCTH. POpMyIIUpOBATh ONPEIEICHNE
KacaTeJIbHOU K OKpYXKHOCTU. DOpMYIUPOBATH U
JIOKa3bIBATh TEOPEMBI: O CBOMCTBE KacaTEJIbHOM,
00 oTpe3Kax KacaTeNlbHbIX, IPOBEICHHBIX U3
oiHOU TOYKU. DOpMyIMpOBaTh NOHATHUSA
LEHTPAIBHOIO YIJIa U TPAlyCHOM MEpbI 1yT'1
okpyxHocTU. DopMynupoBaTh U JOKa3bIBaTh
TEOPEMBI: O BIMCAaHHOM YTJIE, O IPOU3BEACHUU
OTpE3KOB XopA,. PopMyIUpOBaTh U J10Ka3bIBATh
TEOPEMBI, CBA3aHHBIE C 3aMeUYaTEIbHBIMU
TOYKaMM TPEYTroJbHUKA: O OMCCEKTpUCE yIJia H,
KaK CJIEJICTBHE, O IIepeceueHrH OMCCEKTPHC
TPEYTroJIbHUKA; O CEPEIMHHOM MEPIEHANKYIISIpE
K OTPE3KY U, KaK CJIEICTBUE, O IEPECEUECHUHN
CEpEeIUHHBIX MEPIEHANKYIAPAX K CTOPOHAM
TPEYrOJIbHHUKA; O IEPECEUEHUH BBICOT
TpeyroiabHuka. @opmynupoBaTh OnpeeneHus
OKPYKHOCTEH, BIMCAHHON B MHOT'OYTOJIBHUK H
ONMCAHHOM OKOJIO MHOTOYT OJIbHHKA.
dopMyaHpoBaTh U TOKA3bIBaTh TEOPEMBI: 00
OKPYKHOCTH, BIIUCAaHHOH B TPEYrOJbHUK, 00
OKPYXKHOCTH, OITMCAaHHOW OKOJIO TPEYTOJIbHUKA,
00 OKpY>KHOCTH, OTIMCAHHOH OKOJIO
TPEYTOJIbHUKA, O CBOMCTBE CTOPOH OIHCAHHOTO
YeThIPEXYTOJIbHUKA, O CBOMCTBE YIJIOB
BIIMCAHHOTO YEThIpeXyroybHUKa. Pemars
3aJla4uM Ha BBIUMCIIEHHE, JOKA3aTEIbCTBO,
[IOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMCAHHBIMU U ONIMCAHHBIMU TPEYTOJIbHUKAMU
1 YEThIPEXYyTroJbHUKaMHU

17 a

IToBTOpEHME.
Pemenne 3apau

(GhopMHUpPOBaTH HABBIKU aHAIU3A U
CaMOKOHTPOJISA, YCTOMYMBOW MOTHBALIUH K
3aKpEIUICHUIO.

YMETh HaXOJIUTh B TEKCTE HH(POPMAIIHIO,
HEOOXOAMMYIO JIJIsl PEIICHHS 33714,

8u




(hopMHUPOBATH HABBIKK yU4EOHOTO
COTPYAHHUYECTBA

CaMOCTOSITENILHO BBIICNATH U (hOPMYIUPOBATH
[103HABATEJIbHYIO 1I€J1b, O0HAPYKUBATh U
dbopmyIupoBaTh Y4eOHYIO TPOOIEMY,
COCTABJIATH TJIAH BBITIOJIHEHUS paOOTHI

YMETh YCTaHABJIUBATh 3aKOHOMEPHOCTH,
OCYIIECTBIISATH CPAaBHEHHE U KJIACCH(PHUKAIUIO

UTOro

T2y

9 KJIACC

BekTopsl

dopMyIHpoBaTh ONPeIEICHUS U
WJUTIOCTPUPOBATH MOHATHUS BEKTOPA, €TI0 JJIUHBI,
KOJUJIMHEAPHBIX U PABHBIX BEKTOPOB. BHIMOMHATH
[IOCTPOEHUE BEKTOPA, PABHOI'O CYMME U
Pa3HOCTH JIBYX BEKTOPOB, UCMOJIB3YsI IPU 3TOM
IIpaBUJIa TPEYToJIbHUKA U MapajuiesiorpaMmma.
[TpuMeHsITh MpaBUIIO MHOTOYTOJIBHUKA TIPU
HAXO0X/EHUU CYyMMbI HECKOJIbKUX BEKTOPOB.
BEINOTHATE IOCTpOEHUE BEKTOPA, PABHOTO
IIPOM3BE/ICHUIO BEKTOpa Ha uKcio. [IpumeHsTh
BEKTOPBI U JIEUCTBUS HAJl HUMU IIPU PEIICHUU
reOMEeTPUYECKUX 3a/a4.

MeTtox koOpaAMHAT

OOBACHATH U WIIIIOCTPUPOBATH OHATHUS
IPSIMOYTOJIBHOM CHCTEMBI KOOPJIMHAT,
KOOpAMHAT TOYKH U KOOPAWHAT BEKTOPA.
BbIBOINTE M UCTIOIB30BATh NPU PELICHUH 3a]1a4
(bopMyIbI KOOPIMHAT CEPEANHBI OTPE3Ka,
JUIMHBI BEKTOPA, PACCTOSHUS MEXIY IBYMS
TOYKAMHM, YPABHEHUS OKPY>KHOCTH U NPSAMOIA.
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CooTHOmIEHUS
MeXKIYy CTOPOHAMM
U yIJiamMu
TPeyroJbLHUKA.
CxagnsipHoe
Npou3BeeHne
BEKTOpPOB

®opMyIHpOBaTh U UILUTKOCTPUPOBATH
OTpeIeTICHUsI CHHYCa, KOCUHYCa U TaHT€HCa
yrioB ot 0 10 1800. BeiBonuTh OCHOBHOE
TPUTOHOMETPUUECKOE TOKACCTBO U (POPMYJIIBI
npuBeaeHuss. PopMyIHpOBaTh U JOKA3bIBATh
TEOPEMBI CHHYCOB M KOCHHYCOB, IPUMEHSTh HX
[IPH PEIICHUHN TPEYTroJIbHUKOB. OOBSICHITH KaK
HCIIOJTB3YIOTCSI TPUTOHOMETPHYECKUE (hOPMYITBI
B U3MEPUTENLHBIX Pab0Tax HA MECTHOCTH.
dopMynHpoOBaTh ONIPENCICHUS YTIIa MEXIY
BEKTOPAMHU U CKAJISIPHOTO MTPOU3BE/ICHUS
BEKTOPOB. BEIBOANTE (hOpMYITy CKaISIPHOTO
MIPOU3BE/ICHUS BEKTOPOB YePE3 KOOPINHATHI
BEKTOpOB. DOpMyIMpoOBaTh U 0OOCHOBHIBATH
YTBEPKJIEHHE O CBOMCTBAX CKAJISIPHOTO
npousBeneHus. Mcrnonp30BaTh CKaISIpHOE
MIPOU3BEJICHUE MTPU PEIICHUH 3a/1a4
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Jlnuna
OKPYKHOCTH "
II0IAIb KPyra

DopMyIMpPOBaTh ONPEAEICHUE IPABUIBHOIO
MHOroyrosiabHuka. @opmyaupoBaTs U
JIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX,
OIIMCAaHHOM OKOJIO IPAaBUJIBHOTO
MHOTI'OYI'OJIbHUKA ¥ BIMCAHHOM B HETO.
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BeIBoauTh U MCn0N1b30BaTh (YOPMYIIBI AJIS
BBIYMCIICHUS IUIOIAH IIPABUIIBHOTIO
MHOTI'OYI'OJIbHUKA, PaJuyca BIIUCAHHOW 1
OIIMCAaHHOM OKpYyxkHOCTeH. Pemars 3anaun Ha
IIOCTPOCHHE IPABUIIBHBIX MHOTOYTI'OJIbHUKOB.
OOBACHATH MOHATHUS AJTHMHBI OKPY)KHOCTU U
oAy Kpyra. BeiBoguts Gopmyisl ams
BBIYMCIICHUS JUIMHBI OKPY>KHOCTH U JUIMHBI yTU
OKPYKHOCTH, IUIOINAAU KPyra U IUIOLIaIn
KPYTOBBIX CEKTOpA U cerMeHTa. IIpumensaTs stu
(G opMyIIbI TP pEeIICHUH 3a]1ay.

JABukenust

OOBSICHSTH, UYTO TAKOE OTOOPAKEHHUE TIOCKOCTH
Ha ce0s1, U B KAKOM Cllydyae OHO Ha3bIBaeTCs
JBKEHUEM IIOCKOCTU. OOBSACHATH, 9TO TAKOE
OceBasi CHMMETPHSI, LICHTpaJIbHAs CUMMETPUS,
napajuIeNIbHBINA IEPEHOC U MTIOBOPOT.
OOG0CHOBBIBATh, YTO 3TH OTOOPAKEHUS
TUTIOCKOCTH HA Ce0sI SIBJISTFOTCSI IBHYKSHUSIMHU.
OOBSICHSTH, KAKOBA CBSI3b MK JBUKCHHUSIMH
1 HATOKCHUSIMH. VIUTIOCTpUpPOBATH OCHOBHBIC
BU/JIbI IBUKCHUI, B TOM YHCIIE C TIOMOIIIBIO
KOMITBIOTEPHBIX IPOTPAMM.
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00 akcuomax
reoMeTpuu

Havaabubie
CBeJIeHHS U3
cTepeoMeTpHH

OOBSICHSTD, YTO TAKOE MHOTOTPAaHHUK, €TO
rpanu, pedpa, BepIIuHbI, quaronanu. Kakoii
MHOT'OIPaHHUK Ha3bIBAE€TCS BBIMYKIIBI. YTO
TaKO€ N- yrojibHas Mpu3Ma, €€ OCHOBAHU,
OokoBbIe rpaHu U O0KOBbIe pedpa. Kakas
MpU3Ma Ha3bIBACTCS TIPSIMOM, U KaKas
HAKJIOHHOM, YTO TaKO€ BbICOTA IIPU3MBbI, KaKast
MIpU3Ma Ha3bIBACTCS MapAJIJICIICIUIICIOM U
KaKO# mapasuiesienure ] Ha3blBaeTcst
MPSIMOYTOJIbHBIM. DOPMYITHPOBATH U
000CHOBBIBATh YTBEPKJICHUS O CBOHCTBE
JIMaroHaliel mapajuieJienure/a u KBajapare
JIMaroHalld MPsIMOYTOJIBHOTO MapasulesenuIeia.
OOBSACHATH, YTO TaKOE 00HEM MHOTOTPAHHHUKA.
BoiBoguTh( ¢ momoisio npunnuna Kasansepn)
dbopmyny oObemMa IPSIMOYTOILHOTO
napamenenunena. OopacHaTh. Kakoit
MHOTOTPaHHUK Ha3bIBACTCS] TUPAMHION, YTO
Takoe OCHOBaHHE, BEPIINHA, OOKOBbIE TPaHU,
OoKoBBIEC pedpa, U BbicoTa MupaMu/ibl. Kakas
nyMpamMuia Ha3bIBaeTCs MPAaBUILHOM, UTO TaKOE
arodeMa MpaBUILHON MTUPaMHIbl. 3HATH
dbopmyny oobema nupamuibl. OOBSICHITH, KaKoe
TEJI0 HAa3bIBACTCS IIUIMHAPOM. 3HATh, YTO TAKOE
€ro OCh, BBICOTa, OCHOBAHHUS, PaJInyc, OOKOBas
MMOBEPXHOCTh, 00pasyroiue, pa3BepTka O0KOBOH
noBepxHocTH. Kakumu hopmyiiamMu BeIpakaeTcst
00beM U I01Ia1b OOKOBOI MOBEPXHOCTH
uuauHApa. OOBACHATH, KAKOE TEJIO Ha3bIBAETCS
KOHYCOM. 3HaTh, YTO TaKOE €ro OCh, BHICOTA,
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OCHOBaHUe, paanyc, 00KOBasi IOBEPXHOCTH,
oOpasyroiue, pa3BepTka O0KOBOW MOBEPXHOCTH.
Kakumu Gpopmynamu Beipakaercsi 00beM U
IUIOIIAAb OOKOBOH MOBEPXHOCTH KOHYCA
OOBACHATD, KaKasi IOBEPXHOCTh HAa3bIBACTCS
chepoil 1 Kakoe TeJo Ha3bIBaeTcs mapom. Yo
Takoe paauyc u quametp chepsi(imapa). Kakumu
(dopMysiaMu BbIpaXkaroTcsi 00bEeM 11apa U
wiomaab chepsl. M300paxars 1 pacrno3HaBarh
Ha PUCYHKaX MPHU3MY, apaJuIeIeUuNeI,
MUpaMUTy, HWIMH]IP, KOHYC, 1Iap.

8. IloBTOpeEHue. (opMHUpPOBATh HABBIKU aHAJIN3A U 10 4.
Pemenue 3anau CaMOKOHTPOJISI, YCTOMYMBOM MOTHBALIMH K
3aKPETUICHUIO.

YMETh HaXOJIUTh B TEKCTE UH(OPMAIIHIO,
HEOOXOIUMYIO TSI pEIICHHS 3a/1a4,
(hopMHUPOBATh HABBIKK yU4EOHOTO
COTPYIHUYECTBA

CaMOCTOSITEIILHO BBIIENATh U JOPMYIUPOBATH
MMO3HABATEIIBHYIO 11eJ1b, 0OHAPYKUBATH U
dbopmyaupoBaTh Y4eOHYIO IPOOIEMY,
COCTABIISATh TUIAH BBHITIOJTHEHHS PAOOTHI

YMETh YCTaHABIUBATh 3aKOHOMEPHOCTH,
OCYIICCTBIISITH CPABHCHHE U KIACCH(DHUKAITUIO

UTOro 704

HHPUJIIOXKEHHUE
Kpurepun u HOpMbI OLICHKH 3HAHUH y4aluxcs

Pexomenpauun
110 OLCHKE 3HAHUN M YMEHHMH YYAIIHUXCH 10 MATEeMaTHKe

Onupasch Ha peKOMEHJAINK, YUUTENIb OLICHUBAECT 3HAHUSI U YMEHUS YYalUXCS C Y4ETOM
UX UH/IUBUIYAIBHBIX 0COOEHHOCTEH.

Copepxanne 1 00beM MaTepuaia, MOJJIeKalIero MpoBepKe, OMpeaesieTcss TPOrpaMMOi.
[Ipu mpoBepke ycBOeHHs MaTepHaja HEOOXOAMMO BBIABIATH MOJHOTY, NMPOYHOCTH YCBOCHUS
yYalIUMHCS TEOPUU M YMEHHUS NPUMEHATh €€ Ha MpPaKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYalLUsX.

Lenbto KOHTPOJIS JOJIKHBI OBITH HE TOJIBKO M HE CTOJIKO BBISIBJICHHE YMEHUH ydalluxcs
pelaTb T€ WM UHBIE KOHKPETHbIE YpaBHEHUsS, HEPABEHCTBA M T.I., HO U BBISBICHHE YPOBHS
c(OpMHUPOBAHHOCTH 001IeyYeOHBIX (HAAMPEIMETHBIX ) YMEHUH.

OcHOBHBIMU (OpMaMM MPOBEPKH 3HAHUN M YMEHHMH ydaluxcs Ha YpPOKax MaTeMaTHKU
ABIISIOTCS MHUCbMEHHBIE Pa0OTHI U YCTHBIN OMpOC.

Crnenyer uMeTh BBHUAY, YTO NHCbMEHHBIE pPaOOThl MO3BOJSIOT B OCHOBHOM BBISBHUTH
YpOBEHb NMPEAMETHBIX 3HAaHUH ydaluxcs, B TO BpeMsl, KaK YCTHBII OMPOC U «CHCTEMa 3a4ETOB
JlaeT BO3MOKHOCTh B 0OJIbILIEH CTENEHH BBIABUTH YPOBEHb HAAMPEIMETHBIX y4EOHBIX yMEHUIl.
Ortcroa BbITEKaeT HEOOXOAMMOCTh COATAaHCUPOBAHHOCTH YKa3aHHBIX (DOPM MPOBEPKU yUEOHBIX
JOCTHKCHUM ydalluXxcs.

[Ipouenypa KOHTpOJISI 3HAHUW W YMEHHM y4alllUXCs CBA3aHA C OLEHKOM W OTMETKOM.
Crnenyet pa3nu4arh 3TH MOHATUS.




Ounenka — 310 nporecc, AeHCTBUE (I€ATENbHOCTD) OLIEHUBAHUS, KOTOPOE OCYILECTBIISAETCS
YEJI0OBEKOM.

OrMeTKka BBICTYIIAET KaK pe3yJbTaT 3TOro Impolecca (pe3ysibTar IEHCTBUS), KaK €ro
YCJIOBHO (hopMaibHOE (YUCIIOBOE) BEIPAKECHHE.

Heo0xoauMo MOMHHTB, YTO OTMETKAa - O3TO HE BUJ IOOUIPEHHUS WM HaKa3aHUs
y4amerocsi. 9to uHGopMaIus, BEIpaKEHHAas B YUCI0BOM (Hanboee yao0Hoi) ¢hopme 00 ypoBHE
3HAaHMM M yMEHMM NIKOJbHUKA 110 JAaHHOM TeMme (pa3feily) Ha MOMEHT IIPOBEPKHU
(ocymecTBieHuss KOHTpoussg). OTMETKa BBICTABISETCA HE 3a «paboTy» Ha ypOKe, MOCKOJIBKY
OLICHMBAETCS HE «AKTUBHOCTB)» Y4YaIIErocsi BO BpeMs pabOThl, a YPOBEHb 3HAHHM, KOTOpPbIE
IoKa3aJl yyaluiics B pouecce 3Toi paboTsl. be3ycioBHO, NPosBIEHUE aKTUBHOCTH Y4alllerocs,
NOMBITKM ¥ CTPEMJIGHHE Yy4YacTBOBaTh B paboTe [OJDKHBI BCAYECKH TMOOWIPSTHCA U
CTUMYJIUPOBATHCS, HO JJISl 3TOTO CYLIECTBYIOT IpYIHe Nelarornyeckre NpUeMsl.

Hckaxennas (HeBepHas) uHpopMaiys 00 ypoBHE 3HAHUHN HE MO3BOJMT ydareMmycs (4 ero
POIMTENSIM) ceNlaTh HEOOXOIUMbIE BBIBOJIBI U B KOHEYHOM HUTOr€ HAHOCHUT 3HAUUTENIbHBINA Bpea
MIKOJIbHHKY.

CylecTBYIOT pa3iMyHble CIOCOOBl OLIEHUBAaHMS B 3aBUCUMOCTH OT TOTO, C 4YeM
MPOU3BOAUTCS CPAaBHEHHUE JIECWCTBUIM YYEHUKA MPH OLEHKE. ECiIM CpaBHUBAKOTCS JEHUCTBUA,
IPOM3BOIUMbIEC YUEHUKOM B HACTOSIIEM, C AHAJIOTUYHBIMU ACHCTBUSAMH, IPOU3BEAEHHBIMU 3TUM
K€ YYEHHKOM B TPOIUIOM, TO Mbl UMEEM JIMYHOCTHBIN crioco0 oneHuBaHus. Eciam cpaBHeHHE
IPOMCXOJUT C YCTaHOBJIEHHONH HOpMOH (00pa3lioM) BBINOJIHEHHs JEHCTBHI, TO oOpalmaemcs K
HOpMaTUBHOMY crocoOy. B ciydae comocTaBUTENbHOIO crioco0a OLEHUBAHUS IMPOUCXOIUT
CpaBHEHHE JEHCTBUH yyeHHKAa C aHAJIOTMYHBIMHM JEHCTBUSAMHU JPYTrUX y4eHHUKOB. B Tekymeit
yueOHOI paboTe yuuTesb, Kak MPaBUJIO, MUCIHOJIb3YET JIMYHOCTHBIA CIIOCOO OLIEHMBAHUS; NpPU
IOJBE/ICHUU UTOTOB U3Y4YEHUS TEMBbI, HTOT'OB YETBEPTH U T.JI. — HOPMATUBHBIM.

[Ipu oleHKE NMUCHPMEHHBIX M YCTHBIX OTBETOB YYHUTEIh B IEPBYIO OUEPEh YUUTHIBAET
NOKa3aHHbIE YYalIUMUCA 3HaHUSA U yMeHHs. OLEHKa 3aBUCUT TAaKKe OT HAJIMYUSA U XapakTepa
MOTPEIIHOCTEN, JOMYIIEHHBIX yYalllUMHUCS.

Cpenu norpemHocteil BBIAETSAIOTCS OIUOKH U HEJIOUYETHI.

Ommbdka — 3TO MOTPENIHOCTh, CBUIETENBCTBYIOLIAs O TOM, YTO YYEHHUK HE OBJIAJEN TEMHU
3HaHUSIMM M YMEHHMSMM (CBA3aHHBIMU C KOHTPOJHPYEMBIM pa3zesioM, TeMOM), KOTOphIe
orpezeNieHbl MPOrpaMMOl IO MaTEMaTHUKE JIJIsl CPEAHEN HIKOJIbI.

K ommOkaM OTHOCATCS MOTPEUIHOCTH, KOTOpble OOHAPYXHUBAIOT HE3HAHHME YYalUMMCS
(dbopMy1, IpaBWJI, OCHOBHBIX CBOWCTB M @JITOPUTMOB, HEYMEHHE MX MPUMEHSATH; NOTEPS KOPHS
WIA COXPaHEHHE IOCTOPOHHErO KOPHS B OTBETE, HEYMEHHME CTPOMTb M YHUTaTh TIpaduKu
¢GbyHKIMI B 00beMe IPOrpaMMHBIX TpeOOBaHUI U T.I1.; @ TAK)KE BBIUMCIUTEIbHBIE OMIMOKH, €CIIH
OHM HE SIBJISIOTCS ONMUCKAMM M TPHUBEIM K HMCKAKEHHIO WIN CYHIECTBEHHOMY YIPOIIEHUIO
3aJ1auH.

HenpoyeroM cuMTaloT MOTPENIHOCTb, YKa3bIBAIOLIYI0 JMOO Ha HEAOCTaTOYHO IOJHOE,
IIPOYHOE YCBOEHHE OCHOBHBIX 3HAaHMM W yMEHUH, JIMOO Ha OTCYTCTBHE 3HAHUM, KOTOpPbHIE
IIPOrpPaMMOil HE OTHOCATCSI K OCHOBHBIM.

K Henmoueram OTHOCATCS ONMCKH, HEIOCTATOYHOCTh WJIM OTCYTCTBHE HEOOXOJMMBIX
NOSCHEHMH, HeOpe)XHOe BBINMOJIHEHHE uepTexa (ecau YepTex SBISeTCd HEOOXOIUMBIM
AJIEMEHTOM peIIeHHs 3aaaudn), opdorpaduueckue OMMOKKA TPH HAMKMCAHUM MaTEMaTUYECKHUX
TEPMUHOB U T.II.

B ToXe Bpems ciemyeT MMETh BBHJY, YTO BCTpedaroliuecs B paboTe 3auepKUBaHUS U
VCIIPABIICHUS, CBHUJAETEIBbCTBYIOIIUE O IIOMCKE YYalIMMCS BEPHOTO PpEUIEHMs] HE JOJDKHBI
CUMTAThCS HEI0YE€TaMU U BECTH K CHHIKEHHMIO OTMETKH, PABHO KaK U «HEYJadHOE», 10 MHEHUIO
yUUTENs, PACHOJIOKEHUE 3alUCe U YepTeKed MpU BBIMOJIHEHUH TOTO WM WHOTO 3amaHus. K
HeJloueTaM He OTHOCHUTCS TAK)K€ U HEPAaLMOHAIbHBIM CIOCOO pelIeHHs TeX WIM MHBIX 3ajad,
€CIIM OTCYTCTBYIOT CIIEIMalIbHbIC YKa3aHUs (TpeOOBaHUs) O TOM, KaKUM 00pa3oM MM CIIOcOO0M
JIOJDKHO OBITh BBIIIOJHEHO 3TO 33JaHHE.



I'panuna Mexay omMOKaMU U HEJOYETAMU SIBIISIETCS B HEKOTOPOW CTEMEHU YCIOBHOM.
[Tpu ogHUX OOCTOATENBCTBAX JAOMYUICHHAS YYalUUMHUCS MOTPEUTHOCTh MOXKET pacCMaTpuBaThCs
yUUTENEeM Kak OMIMOKa, B IPYroe BpeMsl ¥ IPU APYTHX OOCTOSATENLCTBAX — KaK HEIOYeT.

3amaHus Uil YCTHOTO U IMUCBMEHHOTO OIPOCa YYalIUXCsl COCTOST U3 TEOPETUYECKUX

BOIIPOCOB U 3a]1a4.

OTBeT Ha TEOPETUUECKHUI BOIPOC CUUTAETCS Oe3yMpeyHbIM, €CIH M0 CBOEMY COJAEPIKAHHIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COAEPXKUT BCE HEOOXOIUMBIE TEOpETHUYECKHE (DaKThl U
000CHOBaHHbIE BBIBOIbI, @ €r0 M3JI0KEHHE U MHUChMEHHAs 3aliCh MaTeMaTH4YeCKU IPaMOTHBI U
OTJIMYAIOTCSI TOCJIEN0BATEIBLHOCTHIO U aKKYPaTHOCTBIO.

Pemenne 3amaun cuurtaercs Oe3ympeyHbIM, €ClIM MPaBWIBHO BhIOpaH crnoco0 pelieHus,
caMo pelIeHHe COMPOBOXKIAAETCS HEOOXOAMMBIMH OOBSICHEHUSIMH, BEPHO BBHIIIOJHEHBI HYXXHBIC
BBIUMCJICHUSI W  TIpeoOpa3oBaHus, IMOJY4YeH BEpHBIH OTBET, IOCIEIOBATEIbHO  3alHCaHO
peleHue.

OneHka oTBeTa yd4amllerocss Mpd YCTHOM U NHUCBMEHHOM OINPOCE MPOBOIAUTCS IO
nATUOaUIbHOW CHCTEME, T. €. 3a OTBET BBICTaBJISETCS OAHA U3 OTMETOK: | (mioxo), 2
(HEeyIOBIETBOPUTENBHO), 3 (yIOBIETBOPUTENHHO), 4 (XOpoII0), 5 (OTIMYHO).

VYyurenr MOXKET IMOBBICUTH OTMETKY 3a OpUIMHAJbHBIH OTBET HAa BOIPOC WIIU
OpUTHHAIILHOE pEIIeHHEe 3aJauyd, KOTOpbIe CBUICTEIBCTBYIOT O BBICOKOM MaTEeMaTHYEeCKOM
Pa3BUTHH YYaIIErocs; 3a pelieHue OoJiee CIOXKHOW 3a/Ja4d WM OTBET Ha 0oJiee CIIOXKHBIHI
BOIPOC, MPEATIOKEHHBIE yUalleMycs JOMOJIHUTEIbHO MOCIE BBIIIOJIHEHUS UM 3aJaHHH.

[Ipn BBICTABIEHUMH YETBEPTHOM, IIOJYrOAOBOW, TPUMECTPOBOM OTMETKH Yy4allerocs
YUUTBHIBAETCS €r0 YCIENIHOCTh Ha MPOTSHKEHUH BCEro Mepruoja mojyiekamniero arrectrauuu. [lpu
BBICTABJICHUU TOJOBOM OTMETKHM YUMTBHIBAIOTCS JOCTHMIKEHMS YYalllerocs 3a BECh IEPUOJ
aTTectaluu. B Toxxe BpeMs cielyeT UMeTh B BUAY, YTO UTOrOBasi OTMETKA [0 MaTeMaTHUKe He
BBIBOJIUTCSl KAaK CpeHee apu(pMeTnyeckoe MONYUYEHHBIX yYalluMCs OTMETOK 3a BECh IMEPHOJ
oOyuenus. Ilpexae Bcero, oHa OTpa)kKaeT CTENEHb MPOJABMKEHHUS IIKOJIbHHKA B paMKax
y4eOHOro MpeAMeTa U OTBEYAET Ha BOIPOC: COOTBETCTBYIOT JIM UTOTOBBIE 3HAHMSI YUaIllErocs Mo
naHHOU Teme (paszzmeny) oTMeTke «5» («4»; «3»)? Hanmuume Tekyiiell HEyAOBIETBOPUTEILHON
OTMETKH HE SIBJISIETCS MPUYMHOM, MPENsATCTBYIONIEH BHICTABICHUIO UTOTOBOM OTMETKH «5», €Cliu
Y YUHUTENS €CTh OCHOBaHHME CUMTATh, YTO JaHHAs TeMa (pa3zel) MOJTHOCTHIO0 YCBOCHBI YUaIUMCS.

Ouyenka ycmuoix omeemos yuauuxcsa no mamemamuke

OTBeT OLIEHUBAETCS OMMemKOoUl «5», €CIIN yUCHUK:

v/ [OJIHO PacKphLI COJIEPIKaHUE MaTepUaiia B 00beMe, TPETYCMOTPEHHOM ITPOrPaMMOi;

v’ M3II0XKHIJI MaTepual TPAMOTHBIM S3bIKOM B OIPEICICHHOMN JIOTHYECKOM MMOCIIEI0BATEIBHOCTH,
TOYHO HMCTIOJIb3ysSd MaTeMaTHUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

v/ IpaBUIILHO BHITIOJHUI PUCYHKH, YEPTEKH, TPAPHUKH, COTYTCTBYIOIINE OTBETY.

v/ TOKa3ajg yMEHHE WJUTIOCTPUPOBATH TEOPETHYECKHE TOJIOKEHUSI KOHKPETHBIMH MPUMEPAMH,
MPUMEHSATH UX B HOBOM CUTYallMU MIPHU BHIMOJHEHUH NMPAKTUUECKOTO 3aJaHus;

v/ IPOZIEMOHCTPUPOBAI ~ YCBOCHHE  paHEe  M3YYCHHBIX  COIMYTCTBYIOIIMX  BOIPOCOB,
c(OPMHUPOBAHHOCTH M YCTOWYMBOCTD UCTIONB3YEMBIX IIPU OTPAOOTKE YMEHHUH U HABBIKOB;

v/ OTBEYal CaMOCTOSTENbHO O€3 HaBOJSIIMX BOMPOCOB yUHWTENs. BO3MOKHBI OIHA - JIBE
HETOYHOCTH IMPU OCBEIIEHUU BTOPOCTENICHHBIX BOIMPOCOB WJIU B BBIKJIA/IKaX, KOTOPbIE YUEHUK
JIETKO UCIPABUJI IO 3aMEYaHUIO YUUTEs.

OTBeT OLICHUBACTCS OMMemKoul «4», €Ci OH YJOBJIETBOPSET B OCHOBHOM TpeOOBaHMAM  Ha
OLICHKY «5», HO MPU ATOM UMEET OJMH U3 HEJIOCTATKOB:

v/ B U3JIOKEHHWH JIOMYIICHBI HEOOJbIINE MPOOENbl, HE WCKA3WBIIHE MAaTEeMaTHYECKOE
coJiep’KaHue OTBETA;

v/ JONyIIEHbl OJMH — JBAa HEIOYETa IPHU OCBEIICHUM OCHOBHOTO COJEPKAHHS OTBETA,
HCIIPABIICHHBIE 10 3aMEYaHUIO YUUTES;

v/ IOTyIIeHbI OIHOKa Wik 6ojiee IBYX HEI0UYETOB IPH OCBEIIEHHH BTOPOCTEIIEHHBIX BOIPOCOB
WIH B BBIKJIAIKaX, JIETKO HCIIPABJICHHbIE 10 3aMEUaHHUIO YUUTETIS.

Ommemka «3» CTaBUTCS B CIEAYIOLIUX CIyYasaX:



v/ HENOJIHO WJIM HETOCJIEN0BATENBHO PACKPBITO COIEP)KAHUE MaTepuaa, HO IMOKa3aHo o0iiee
MMOHUMaHWE BONPOCAa W MPOJEMOHCTPHPOBAHBI YMEHHUsI, JOCTAaTOYHBIC IS JAJIbHEHUIIEro
YCBOGHHUS TpOrpaMMHOro Mmatepuana (ompeaencHHbIe «TpeOOoBaHMSAMH K MaTEeMaTHYECKON
MOATOTOBKE YUAIIUXCS»);

v MMEIUCh 3aTPyJHEHHs WM JOMYLIEHBl OIIMOKU B ONPEICICHUM HOHATUM, MCIOJIL30BAHUU
MaTeMaTUYeCKOW TEPMUHOJIOTHH, YEPTEKax, BBIKIIAKaX, UCIPABICHHBIC MOCIIC HECKOJIBKUX
HABOJISIIUX BOIIPOCOB YUUTEIIS;

v/ YYEHUK HE CIOPaBUIICA C NPUMEHEHHEM TEOPMH B HOBOM CHUTyallMd IPH BBIIOJIHEHUU
MPAKTUYECKOTO 3aJaHusl, HO BBITIONHIII 3aJaHusl OO0SI3aTEIILHOTO YPOBHS CIIOKHOCTH I10
JTaHHOH TeMe;

v/ 1Ip¥ H3JI0KEHUU TEOPETHYECKOIO MaTepHaja BbIABJIECHA HEI0CTaTOYHAs c(HOPMUPOBAHHOCTH
OCHOBHBIX YMCHHUI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIyYasX:

v/ He pacKphITO OCHOBHOE COJIEP)KaHNE y4eOHOrO MaTepHaa;

v/ 00Hapy)KeHO HE3HAHHME WM HEMOHUMAHUE YYEHUKOM OOJbIIEH WM Haubojiee BAKHOM YacTH
yueOHOro MaTepuana;

v/ onyiieHsl OMMOKA B ONpPEACIECHUU IIOHATHH, IIPH HCIOIb30BAHUM MATEMATHUYECKOM
TEPMHHOJIOTHHM, B PHUCYHKaX, dYepTexkax WIM rpadukax, B BBIKJIAIKaX, KOTOpbIE HE
WCIIPaBJIEHBI MOCJIE HECKOIBKUX HABOISIINX BOIIPOCOB YUUTEIIA.

Ommemka «1» cTaBUTCS, €CIIH:
YYEHHK OOHApYKWJI MMOJHOE HE3HAHWE W HEMOHMMAaHWE M3y4aeMOro yd4eOHOTro Marepuana WId
HE CMOT' OTBETUTh HH Ha OJIMH U3 TIOCTABJICHHBIX BOIPOCOB MO U3y4aeMOMY MaTepHany.
OuyeHKa NUCbMEHHBIX PAdOm YUauuxca no Mamemamuke
Ommemka «5» CTaBUTCS, €CIIU:

v/ pabora BBINOJIHEHA BEPHO U MOJHOCTHIO;

v’ B JIOTHYECKHMX PACCYXICHUAX M 000CHOBAHHMH PENIEHHS HET MPOOEIOB M OMIMOOK;

v/ pellleHde He COAEPKHUT HEBEPHBIX MATEMATUUECKHMX YTBEPXKICHUM (BO3MOXKHA OJHA HETOY-
HOCTb, ONHUCKAa, HE SBISIONIASCS CIEICTBUEM HE3HAHHUS WM HEMOHUMAaHHs y4eOHOTO
MaTepuana).

Ommemka «4» CTaBUTCS, €CIIU:

v/ paboTra BBHIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHHUS IIArOB PELIEHHUS HEIOCTATOYHBI (eCiIu
yMeHHE 000CHOBBIBATh PACCYKICHHUS HE SBJSUIOCH CIIEIUATBbHBIM 00bEKTOM MPOBEPKH);

v/ jomyiieHa oxHa omMOKa MM IBa-TPU HEJOYETa B BBIKIAIKAX, PUCYHKAX, YepTekax WU
rpadukax (eciy 3TH BHJIbI paOOTHI HE SBJSUIUCH CIEIIUATBHBIM 00BbEKTOM IIPOBEPKH );

v/ BBINOJIIHEHO 0€3 HEOYETOB HE MEHEE V4 3aJaHUM.

Ommemka «3» CTaBUTCS, €CIIH:

v’ nomyiieHs! 6ojiee OJHON OMMOKK WM OoJiee TpeX HEAOYETOB B BHIKIAIKAX, YEPTEKAX HITH
rpadukax, HO yyamuiics BlajeeT 00sS3aTeIbHBIMH YMEHHSIMH TIO MPOBEpsIeMOil Teme; 0e3
HEJI0OYETOB BHITIOJIHEHO HE MEHEE TIOJIOBUHBI PaOOTHI.

Ommemka «2» CTaBUTCS, €CIIH:

v’ JIONyIIEHBI  CYIIECTBEHHBIE OIMMOKM, IIOKa3aBIIME, YTO yYallMACA HE  BJaJeer
00s13aTeNbHBIMA YMEHHSIMHU 110 JIAaHHOHM TeMe B TIOJTHOHM Mepe;

v/ IpaBUIILHO BBIIIOJIHEHO MEHEE IOJIOBUHBI PAOOTHI

Ommemka «1» cTaBUTCS, €CIIH:
paboTa TOKa3ajia MOJIHOE OTCYTCTBHE y YYAIIErocs 00S3aTeNbHBIX 3HAHUH M YMEHUU TIO
MPOBEPSEMON TEME WM 3HAYUTENbHASL YacTh Pa0OTHI BHIMOTHEHA HE CAMOCTOSITENILHO.



