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[losicHuTEeNnbHAA 3alIMCKa

PabGouass mporpamma 1o waremaTuke (reomMeTpuu) s 7-9 KiaccoB
pa3zpabotaHa Ha ocHOBe aBTOpckoi mporpammbl T. A. Bypmuctposa (I'eomeTpus.
COopHHK pabouux mporpamMM. 7-9 Kiracchel: mocooue s yauTeel oomneo0pa3oBar.
opranm3anuii / [coctaBuTtenb T.A. bypmwuctpoBal. - 2-e¢ usm., mopab. - M.:
[Ipocsemenne, 2014. - 95 c¢.) B cooTBeTcTBUU C TpeboBaHusaMH DenepanbHOTO
rocyapCTBEHHOT0 00pa30BaTeIbHOTO CTaH1apTa OCHOBHOT'O OOIIEro 00pa3oBaHus.

Heau ocHoBHOro 00IIEro 00pa3oBaHHs C YYETOM CHEUU(UKH Y4eOHOTO
npeaMera MaTeMaTuKa (TeoMeTpus):

1. B HanpaBJIEHUU JIUYHOCMHO20 PA3GUNLUSL.

- Pa3BuTHe JIOTHYECKOT0 U KPUTHYECKOTO MBILIJIECHUS, KYJbTYphl peUH,
CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

- dbopMHUpOBaHUE Y YYaIUXCS HWHTEUIEKTYaJbHOM UYECTHOCTU U
OOBEKTUBHOCTH, CIOCOOHOCTH K TIPEOJOJICHUIO MBICIUTENIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIIUX U3 OOBIJICHHOTO OTBITA;

- BOCIIUTaHUE KA4eCcTB JUYHOCTH, O00eCTIeUnBaIONIUX

COIIMAIBHYI0O MOOWJIBHOCTb, CIOCOOHOCTh MPUHUMATH CaMOCTOSITEIIbHbBIC
pelieHus;

- dbopMUpOBaHUS KAYECTB MBIIIUICHUSI, HEOOXOIUMBIX JIJIsl aJanTaluy B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIIECTBE;

- pa3BUTHE  HWHTEpeca K  MareMaTH4eCKOMYy  TBOPUYECTBY U
MaTEMaTUYECKUX CIIOCOOHOCTEM.

2. B memanpeomemnom nanpagnenuu:

- dopMUpOBaHUE TMPEACTABICHUA O MaTeMaTUKE Kak  4acTu
0O0I1IeueIOBEYECKON  KYJIbTYpbl, O 3HAYMMOCTH MATEMaTUKU B Pa3BUTHUH
IIUBUJIM3AIIMN U COBPEMEHHOTO 00IIECTBA;

- pa3BUTHE TPEJCTABICHUNA O MaTeMaTHKe Kak (opMe ONMUCAaHUS U
METOJIe TO3HAHUS JIEUCTBUTEIBLHOCTH, CO3JaHHWE YCJIOBUW MJI MPUOOpETEHUS
MePBOHAYAJILHOTO OIbITA MATEMATHYECKOT'O MOJICTUPOBAHUS,;

- dbopmupoBaHre OOIMIMX CIOCOOOB MHTEIICKTyaJIbHOU JESTEIHHOCTH,
XapakTepHBIX JJIi MaTE€MaTUKH U SIBJISIONIMXCS OCHOBOM TMO3HABaTEIbHOU
KYJBTYPbI, 3HAUMMOU JJIs pa3IM4HbIX c(hep ueT0BEYECKOU IeITeIIbHOCTH.

3. B npeomemnom nanpaenenuu:

- OBnajgeHne  MaTeMaTHYECKUMHU  3HAHUSIMH U yYMEHUSMH,
HEOOXOJMMBIMM JJISl TPOJOJDKEHHUS OOyYeHHsT B CTapIlied IIKOJe WM HWHBIX
00111e00pa30BaTENIbHBIX  YUPESKACHUSAX, HU3YYEHUS] CMEXKHBIX  JUCLUIUINH,
MPUMEHEHUS B IOBCETHEBHOMN KU3HMU;



- CO3JaHHC q)YHI[aMGHTa JJIs1 MaTEMaTHYCCKOI'O pa3BUTHA,
q)OpMI/IpOBaHI/I}I MCXAHHU3MOB MBIINUICHHA, XaPAaKTCPHBIX JJIA MaTE€MaTHYECKOMN
JACATCIBbHOCTH.

Ha IMPOTSOKCHHUN HM3YUYCHHUA MaTCpuajida IIPCAIIOJIaracrcda 3aKpCIUICHHC U
OTpa6OTKa OCHOBHBIX YMCHI/Iﬁ N HaBBIKOB, HX COBCPIICHCTBOBAHHUC, a TaKIKC
CUCTEMATU3alMA ITOJIYYCHHBIX PAHCC 3HAHUU.

3agaum o0ydyeHus:

- BBEJCHUE TEPMUHOJOTHUM U OTpabOTKa yMEHHS ee

IrPaMOTHOTO
VICIIOJIB30BAHUS;

- pa3BUTHE HABBIKOB HW300pKEHUS IUIAHUMETPUYECKUX (GUTYp U
NPOCTEUIINX T€OMETPUYECKUX KOH(DUTypaLIHif;

- COBEPLICHCTBOBAHUE HABBIKOB IIPUMEHEHHs CBOMCTB T€OMETPUUECKUX
(Guryp Kak ornopsl pu peLICHUN 33]1ay;

- dopMupoBaHHE  yMEHMsS  JIOKa3blBaTh  PAaBEHCTBO  JIaHHBIX
TPEYTOJILHUKOB;

- OTpabOTKa HABBIKOB PEIIEHHUS NPOCTEHIINX 3a7a4 Ha MOCTPOCHHE C
ITOMOIIBIO LIMPKYJISA U JINHEVKH;

- (dbopMUpOBaHHE YMEHHUS JI0Ka3blBaTh MAPAJUIEIbHOCTh TMPSAMBIX C
WCIIOJIb30BaHUEM COOTBETCTBYIOIIMX ITPU3HAKOB, HAXOAUTH PAaBHBIC YTJIBI IPHU
MapajuIeNIbHBIX MIPSAMBIX, YTO HAXOAUT IUPOKOE MPUMEHEHUE B TAJbHEUIIIEM KypCe
TrEOMETPUH; - PACIIUPEHUE 3HAHUM YYAIIUXCS O TPEYTOJIbHUKAX.

Juis peanu3anun padoveil IporpaMMbl UCIIOJIb3YeTCH YUeOHNK:

I'eomeTpust. 7-9 knaccel: yueOHUK 1711 o01eoopazonar. opranuzanuii / [JI.C.
Atanacsn, B.®. byry3o, C.b. KamomneB u ap.]. — 6-e¢ uszm. - M.:
[Tpoceemenne, 2016. — 383 c.

Cpoxu peanu3anum nNporpaMmmel — 3 roja.

VY4eOHbIN TJIaH OCHOBHOTO 00IIIET0 00pa30oBaHUs IIKOJIBI MTPEIyCMaTPUBACT
00s13aTeIbHOE M3YYEHHE MaTeMaTHKU (T€OMETPUH) Ha 3Tareé OCHOBHOIO OOLIEro
oOpazoBaHnus B o0beMe 204 4, B Tom unciie: B 7 kiacce - 68 4, B 8 kjacce - 68 4, B 9
Kiacce - 68 4. KonuecTBo yacoB B aBTOpPCKOi nporpamme 186, B ToM yucie: B 7
kiacce - 50 u, B 8 knacce - 68 4, B 9 kiacce - 68 4., m03TOMY B pabouyto IporpamMmmy
BHECEHbl M3MEHEHHUSI COIJJACHO METOJUYECKMM PEKOMEHIALMSM [0 T'€OMETPHUU:
['eomerpusi. Meroaudeckue peKOMeHIanuu. 7 Kimacc. Ydel. mocoOue s



obmeo6pazosar. opranuzanuii / [JI.C. Atanacan, B.®. byry3os, FO.A. I'na3koB u

1p.]. - M.: IIpocemienue, 2015. - 95 c.
KonunyecrBo | Kouaunuecrso
Ne 4acoB B 4acoB B
HaumeHoBaHue pa3iaesioB, TeM . i
n/n aBTOPCKOI paboueit
nporpamme nporpamme
I'nasa I. HauanbHble reoMeTpuyYecKue CBeIeHHsI 7 10
1 | Ilpsamas u orpe3ok. Jlyd u yron 1 2
2 | CpaBHEHHE OTPE3KOB U YIJIOB 1 1
3 | U3mepenue oTpe3koB. M3mepeHue yriioB 2 3
4 | IleprieHIUKYJSPHBIC IPSMbBIC 1 2
5 | Pewenue 3amau 1 1
6 | KonTposnbhas pabora Ne 1 1 1
I'nasa II. Tpeyroabuuku 14 17
7 | [lepBblil mpu3HaK paBEHCTBA TPEYTOIHLHUKOB 3 3
8 | MenuaHnbl, GMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA 3 3
9 | Bropoii u TpeTHuit IIPU3HAKU 3 4
pPaBEHCTBA TPEYTOJIHLHUKOB
10 | 3amauym Ha MOCTPOCHHUE 2 3
11 | Pemenue 3anau 2 3
12 | KonTtponbHas padota Ne 2 1 1
I'nasa III. IlapanieabHbie npsiMble 9 13
13 | Ilpu3Haky mapauieTbHOCTH JBYX MPSMBIX 3 4
14 | Akcuoma napajienbHbIX MPSMBIX 3 3)
15 | Pemenne 3amau 2 3
16 | KonTponbHas padorta Ne 3 1 1
I'maBa IV. CooTHOIIEHHS MEKAY CTOPOHAMM M YIJIAMH 16 18
TPeyroJbHUKa
17 | Cymma yrioB TpeyroibHHKa 2 2
18 | CooTHOmIEHUST MEXIy CTOPOHAMH U  YIJaMH 3 3
TpEyroJibHUKa
19 | KourponbHas pabota Ne 4 1 1
20 | IIpssMOyTONBHBIE TPEYTOIBLHUKH 4 4
21 | IlocTpoeHue TpeyroiabHUKA MO TPEM dIIEMEHTaM 2 4
22 | Pemenne 3amau 3 3
23 | KonrponbHas pabota Ne 5 1 1
IToBTOpenue. Pemenue 3agau 4 10
24 | Pemenne 3amau 4 10




Ilnanupyembie pe3yabTaThl 0CBOEHHUS Y4€OHOI0 MpeIMeTa

[IporpamMma obecrieunBaeT JOCTHKEHUE CIEAYIOMINX PE3yIbTaTOB OCBOCHHUS
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUs:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJabTaThl OCBOCHUS  MPOrpaMMbl  y4yeOHOro  Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) maTpuoTHyeckoe BOCIUTAHHUE:

MPOSIBIICHHEM MHTEpECaA K MPOLIJIOMY M HACTOSIIIEMY POCCUMCKON MAaTEMATUKH,
LHEHHOCTHBIM OTHOIIEHHUEM K JIOCTHOKEHUSIM POCCHUICKHX MAaT€MAaTHKOB U
POCCUICKOM MAaTeMaTU4eCKOM WIKOJIBI, K HCIIOJIB30BAHHUIO 3THUX JOCTH)KCHHH B
JIpYTrUX HayKax U MPUKIaJHbIX cepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEW IpakJaHUHA U peallu3alliy ero
npaB, TPEJCTABICHUEM O MaTeMaTHYEeCKUX OCHOBAaX (DYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIyp I'pa)AaHCKOro oO0IliecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HA aKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HAMpaBIEHHOCTH, OCO3HAaHUEM BAXXHOCTH MaTEMaTUYECKOTO
o0pa30oBaHUsI Ha MPOTSHKEHUHM BCEH KU3HM JJIA YCHEIIHON NpodeccCHOHATbHON
NESTEIbBHOCTY U PAa3BUTHEM HEOOXOJMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHJIMBUIYaJTbHOU TPaeKTOpUMU 0Opa30BaHMsI U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHNE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY U  3CTETHYECKOMY  BOCHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, pELIEeHUM, pacCyXJIEeHUH, YMEHUIO BHUJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTalUMel B JEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpeACTaBIeHU! 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIbI U
oOlIecTBa, MOHMMAHUEM MATEMAaTUYECKOM HAyKh Kak c@epbl 4YeloBEeYeCKOn
NeSATEIbHOCTH, 3TANoB €€ Pa3BUTHA M 3HAYMMOCTH JUIsl PA3BUTHSA IIMBUIIM3ALINU,
OBJIAJICHUEM SI3IKOM MAaTEMaTHKH W MaTEMaTUYECKOM KYyJIbTYpOW KaK CPEICTBOM
NO3HAHUSA MUpa, OBJAJECHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) puzuueckoe BocnuTaHWe, (POPMHUPOBAHHE KYJLTYPhI 3[0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TNPHUMEHSITh MAaT€MAaTHUYECKHE 3HAaHHUS B HMHTEpPECax CBOETO
3I0pOBBS,  BEACHMsI  3A0pOBOro  oOpa3za  KH3HM  (340pOBOE  NHUTAaHHE,
cOQJIaHCUPOBAaHHBIM PEXKUM 3aHATHM M OTHAbIXa, peryjsipHas (Quznyeckas



aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA PEQIIEKCUN, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM IS pellIeHus 3a/1a4 B
00acTh COXPaHHOCTH OKPY>KAIOIIEH Cpenbl, TUIAHUPOBAHUS MOCTYIMKOB U OIICHKU
UX BO3MOXXHBIX MOCIEACTBHUM I OKPYKAIOIIEH CpeJibl, 0CO3HAHUEM TI00aTbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEelICHUS;

8) axanTanusa K U3MEHSIIOMIMMCS YCJIOBHSAM COLUMAJIBHOW M NPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCJIOBHUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEU KOMIETEHTHOCTH YE€pe3 MPAKTUUECKYIO JAEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y IPYTUX JItOJIeH, TPUOOpETaTh B COBMECTHOM 1€ATEILHOCTH HOBBIE
3HAHMS], HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOJUMOCTBIO B  (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM UHUCIE
(dbopMynupoBaTh UAEU, MOHATHUS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee  HEM3BECTHBIX, OCO3HaBaTh JeDUUUTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYKD  CHUTYyallMl0, BOCIPHUHHMMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOLIUMNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbI€ pELIEeHUsT W JEUCTBUA, (HOPMYIUPOBaTh M OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATDI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS

ba3oBble 1oruueckue AecTBU:

BBISIBIIATH W XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKA MaTEMaTHUYECKHX
00BEKTOB, IOHITHI, OTHOIIEHUHN MEXTy TOHATUAMHU, (POPMYITHUPOBATH OTPEICICHUS
MOHSTUH, YCTAaHABIUBATD CYIIECTBEHHBIN MPU3HAK KIIACCU(PUKAIIMHA, OCHOBAHHUS JIJIs
000011IeHNs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U TIPEOOPA30BLIBATH CYXKJCHUS: YTBEPAUTEIbHbIE
W OTpUIIaTeIbHBIC, SAUNHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATD MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U WM TPOTHBOPEYHUS B
dakTax, JaHHBIX, HAONIOACHUSAX W YTBEPKICHUSAX, TpEIIaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JIeNaTh BBIBOJIBI C MCTIOJb30BAaHUEM 3aKOHOB JIOTHKH, IS TyKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHUA (MpsIMbIE W OT
MPOTUBHOTO),  MPOBOAWTH  CAMOCTOSITEIbBHO  HECIIOKHBIC  JIOKa3aTeIhCTBA
MaTeMaTH4ecKknx (hakToOB, BHICTpaWBATh APTYMEHTAIIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;

BBIOMpATH CIOCO0 pemieHus yaeOHOW 3amadn (CpaBHHUBATh HECKOJIBKO BAPUAHTOB
perieHusi, BBIOMpaTh HaWbOOJee TMOAXOMANMHA C Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBnle uccienoBareabcKkye 1eMCTBUSA.



UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATENIbCKUN  HMHCTPYMEHT TO3HAHUS,
dbopMmynupoBaTh  BONPOCH,  (UKCUPYIOIIME  NOPOTUBOpeYHe,  Mpodsiemy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh KMCKOMOE M JaHHOE, (OPMHpPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH TI0 CAMOCTOSITEIIFHO COCTABJICHHOMY IIJIAaHY HECIIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEAOBAHUE IO YCTAHOBIEHHWIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOATENFHO  (hopMyIupoBaTh OOOOIEHUST W BBIBOJABI 10 pe3yibTaTam
MPOBENCHHOTO  HAOMIONEHWS,  WCCICAOBAHMUS,  OIICHMBATH  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIJBUTATH
MPEANOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmueii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIINH, JAHHBIX, HEOOXOUMBIX
JUTSL peLIeHUs 3a/1a4u;

BBIOMPAThH, AHAIIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPECTABICHUS;

BBIOMpATh (OpMy MpEeACTaBICHUS HWH(DOpPMAUUU U HWILIIOCTPUPOBATH pPEIIAEMbIE
3aJ1la4u CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITASMH,

OIICHWBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPHUSIM, MPEIIOKEHHBIM yUUTEIEM
WM COPMYITMPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHMKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE HelCTBUS:

BOCIIPUHUMAThL M (POPMYyIHPOBATH CYXIACHUS B COOTBETCTBHH C YCJIOBUSMU U
HeIIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh TMIOSCHEHUS TI0 XOJy PEIICHHs 3a/1aud,
KOMMEHTHUPOBATH MOJIYYCHHBINA PE3YJIbTAT;

B X0/€ OOCYXJeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMON TEMBbI,
po0JIeMBbI, peraeMoii 3a/1a4u, BHICKa3bIBaTh U/, HAIIEJICHHBIC Ha TTOMCK PelIeHUS,
COTOCTAaBIISATh CBOM CYXKJEHUS C CYXKICHUSIMH JPYyTUX Y4YaCTHUKOB JIMAJIora,
OOHapyXUBaTh pas3duyde MW CXOJACTBO IIO3WIMH, B KOPPEKTHOU dopme
(bopMyIpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yAbTaThl PEIICHHS 3a7add, OJKCIICPUMEHTA, WCCICIOBAHNSA,
MPOEKTa, CAMOCTOSITEIPHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YYE€TOM 3a]a4
MIPE3EHTAINN U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh U MCITOJIB30BaTh MMPEUMYIIECTBA KOMaHIHOW W HHIUBHUIYATBbHOW pabOTHI
IIPY PEIICHUHN YU4SOHBIX MaTEMAaTHUYCCKUX 3a]1a4;

NpPUHUMATh 11€Jb COBMECTHOM JIEATETHLHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboOThl, pacrpeaeysaTh BHABI padOT, TOTOBAPUBATHCS, OOCYX IATh
MPOIIECC U PE3YNIBTAT PAOOTHI, 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (0OCYXIeHUS, OOMEH MHEHUSMU,
MO3TOBBIE IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJI€HAMU KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa
B OOmMI TPOAYKT MO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBUSL.



PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBHS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH, aJITOPUTM pElIeHUs 3a7auyu (WM €ro 4acTh),
BBEIOMPATH CIOCOO pemIeHUs C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C YUETOM
HOBOW MH(pOpMaLU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh CHOCOOaMHM CaMOIPOBEPKH, CAMOKOHTpPOJIS Mpoliecca U pe3yibTara
pelieHrs MaTeMaTUYeCKOoM 3a1auu;

MPEABUJICTh TPYIHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IPU PEIICHUH 3a/1a41, BHOCUTD
KOPPEKTHBBI B JICSITCIHPHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB, HaMJICHHBIX
OIMOO0K, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JESITEIbHOCTH TIOCTABJICHHOMW LIEIH W
YCIIOBUSIM, OOBSCHITh IPUYMHBI TOCTHXKEHUS WUIM HEJTOCTIKCHUS 11U, HAXOIUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K koHiy oOydenuss B 7 KJjacce oOydarOUuics TMOJIYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh n3ydeHHbIE TeoMeTpruueckue (GUrypbl, OnpeaeisiTh UX B3aUMHOE
PacCIOJIOKEHUE, M300pakaTh reoMeTpuueckue (Urypbl, BBITIOIHATH YEPTEXKHU IO
YCIOBUIO 3aJiaud. V3MepaATh TUHENHBIE U YIJIOBbIE BEJWUMHBI. Pemars 3anaun Ha
BBIUHCIIEHUE JIUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyt0 OLICHKY JTMHEHHBIX U YTJIOBBIX BEIMYMH MTPEAMETOB B peabHOM
KU3HH, Pa3MEpPOB MPUPOJHBIX 00bEKTOB. Paznuuarh pazMepsl 3TUX OOBEKTOB IO
MOPSIIKY BEJINYUHBI.

CTpouThb 4yepTek U K T€OMETPUUYECKUM 3a/1a4aM.

[Tonp30BaTbCd NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOIUTH JOTMYECKHE PACCYXKIACHHS C HCMOJB30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

[Tonb30BaThCAd MpPU3HAKAMU PABEHCTBA IMPAMOYTOJbHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHUKA,
B PEIICHUN F'€OMETPUYECKUX 3a]1a4.

OnpenensaTs NapaIeIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMHU cekymias. OnpenensiTe napamuieibHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM MPSMOU J0 TOUEK APYTrOr MPSIMOM.

Pemate 3amaun Ha KjeT4aTon Oymare.

[TpoBOIUTH BHIYUCIICHHS M HAXOAUTH YUCIOBbIC 1 OYKBEHHBIC 3HAUCHHSI YTJIOB
B T€OMETPUUYECKHUX 3a/Ja4ax C HUCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPU TEPECEUCHUU JIBYX
NapajuleNIbHbIX MPSMBIX CeKylled. PemaTe nmpakTuyeckue 3aaud Ha HAXOXKIACHUE
YTJIOB.



Brnagete mnOHSATHEM T'€OMETPUYECKOTO MeCTa TOYEK. YMETh OINPEAesTh
OMCCEKTPUCY yIila U CePeIMHHBINA NEPIEHIUKYIISAP K OTPE3KY KaK reOMeTPUUYECKUe
MeCTa TOYEK.

DopMyIMpPOBATh OMNPEACICHUS OKPYKHOCTH W Kpyra, XopJbl W JuUaMmeTpa
OKPYKHOCTH, IMMOJIb30BAThCA UX CBOMCTBAMHU. ¥ METh IPUMEHSTH 3TU CBOMCTBA MPHU
pEIICHUY 3a1a4.

Brnagete moHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYXXHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA TMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bianers moHsATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BAaTHCS TEOPEMOU O
MEePICHAUKYJISIPHOCTH KacaTeJIbHON 1 pajuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tosb30BaThCS MPOCTEUIIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMH, IMOHUMATh
UX NMPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUS C MOMOIIBIO LIUPKYJIA U
JIMHEUMKHU.

K koniy oOydenuss B 8 KJjacce oOydaronuics TMOJIYyYUT CIEAYIOUIUE
MpeAMETHBIE PE3YIbTATHI:

PacnosHaBaTh OCHOBHBIE BHJABI YETBIPEXYIOJBHUKOB, WX JJEMEHTBHI,
IIOJIb30BATHCS X CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOYKM IEPECEYEHHUS] MEJIMaH TPEyrojbHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Branets noHsITHEM CpeHEN TUHUU TPEYTOJIbHHUKA U TPANelUn, IPUMEHSTh UX
CBOWCTBA IPH PELICHUU reoMeTpruuecKux 3aaad. [lons3oBarbcs Teopemon daneca u
TEOPEMOM O TMPONOPUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX [ PELICHUs
MIPAKTUYECKUX 3a/a4.

[TpuMeHsTh MPU3HAKU 0100 TPEYTOJbHUKOB B PEIICHUN T€OMETPUUECKHUX
3a1ad.

[Tonb3oBaTbes Teopemoi Iludaropa s pemieHUss TEOMETPUYECKUX U
MPAaKTUYECKUX 3a1a4. CTpPOUTh MATEMATHYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITENIbHO JENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp mNOHATMSMH CHHYyCa, KOCHMHYCAa W TaHIE€HCA OCTpPOro yrjia
MPSIMOYTOJIBHOTO TPeyroJibHUKA. [10Jb30BaThCS 3TUMU MOHATUIMU ISl PELICHUS
MMPAKTUYECKUX 3a7a4.

BoraucisaTs (pa3nuuHbIMU CITOCOOAMHM) TIIOMIAb TPEYTOJIbHUKA U TUIONIAIN
MHOTOYTOJBHBIX (PUTYp (TTOTB3YSCH, T/I€ HEOOX0IUMO, KaTbKYIITOpOoM). [IpruMeHsITh
MOJIyYEHHBIC YMEHUS B IPAKTUYECKUX 3a7adax.

Brnagetp NOHATMAMM BOMCAHHOTO W LEHTPAJIbHOIO YIJja, HCMIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX YIjaX, yrilaX MEXIy XOpJAaMu (CEKYIIHUMH) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branerp MOHATHEM OINMCAHHOTO YETHIPEXYTOJIbBHUKA, MPUMEHATh CBOWMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.



[TpuMeHsTh TOMy4YeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTHh MAaTeMaTHYECKHUE
MOJICJIH JUTS 33]1a4 PeaIbHOM KU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BEIYHCIICHHS C
NPUMEHCHHEM TOJ00uS ¥ TpHUTrOHOMETpuH (TIOJB3YysCh, TI/€ HEOOXOIUMO,
KIBKYJISITOPOM).

K koHiy oOydenuss B 9 KJjacce oOydaronuics TMOJIYYUT CIEAYIOUIUE
MPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C UX
NOMOILBIO Pa3JIUYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYroJbHUKA («pelieHue
NPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTs (C MOMOILBIO KAJIBKYJIATOPA) AJIUHbI
Y YIJIBI JI1s1 HETAOJIMYHBIX 3HAYEHUH.

[Tonb3oBatbes (hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISl HAaXOXJACHUS COOTHOLICHWH MEXJIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUISl HaXOKJEHUS Pa3IMYHBIX
HJIEMEHTOB TPEYTrOJbHUKA ((PEUICHHE TPEYTrOJbHUKOB»), MPUMEHSITh HUX NpHU
pELIeHNH T€OMETPUYECKHX 3a/1ay.

Bnanets noHsATUSAMHU 1peoOpa3oBaHMsl 0I00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIX Quryp. Ilonb3oBaThcsi cBoiicTBaMU MOAOOMSA MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATh JUIMHBI UM HAXOAWUTHh YIJbl Yy NOA0OHBIX (uryp. IIpumeHsTs
CBOMCTBa IMMOAOOMS B MPAKTUYECKUX 3a7adyax. YMEThb MPUBOAUTH MPHUMEPHI
NOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb3oBaThCA TEOpEMaMHu O MPOU3BEIECHUHU OTPE3KOB XOp[, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpAMU, MOHUMATh MX TECOMETPUUYECKHM U (DU3NUYECKUIA
CMBICJI, TPUMEHATh MX B PELICHUH TEOMETPUYECKUX U (U3MUecKHX 3aaad.
[IpuMeHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKICHHUS IJTUH U YTJIOB.

[Tosnp30BaTHCA METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €0 B PEILICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanets MOHATUSAMHM MPaBUIBHOTO MHOTOYTOJIbHUKA, UIMHBI OKPYKHOCTH,
JUIMHBI AYTH OKPYXHOCTH U PaJMaHHOW MEpbl yria, yMETh BBIYMCIATH IUIOIIA]b
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (MM UEHTPbI) CUMMETPUU (PUTYp, MPUMEHSTH JABHKECHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHsATh MOJMyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIEJIN IS 33/1a4 PeajbHOM )KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BEIYMCIIEHHUS C
OPUMEHEHHEM IM0A00MsI W TPUTOHOMETpUYeCKUX GYHKIUN (MOJIb3ysCh, TIe
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



Conep:kanue y4eOHOI0 npeamera

Harnsanas reomerpus. HarmsgHele npeactaBieHus 0 IpOCTPAaHCTBEHHBIX
burypax: Ky0, mapajsienenune, npu3Ma, MupaMua, map, cgepa, KoHyC, TATHHP.
N3o06paxkenne npocTpancTBeHHBIX Guryp. [Ilpumepsr ceuenuii.

Muororpannuku. I[lpaBunbHble  MHOrOrpaHHUKd. [Ipumepsl Pa3BEPTOK
MHOT'OTPAaHHHUKOB, IUJIMHIPA U KOHYCA.

[Tonsatue o0beMa; eauHunbl  oO0bemMa. OOBEM  MPSIMOYTOJIHHOTO
napajuienenumneaa, kyoa.

I'eomerpuueckue ¢purypsl. [Ipsvbie n yrabel. Touka, npsmasi, IIOCKOCTb.
Otpe30k, ayd. Yroa. Bunel yrios. BepTukaneHble U CMeXHBIE YIUIbl. brccekTpuca
yTia.

[TapannensHple U nepecekaronmecs npsmele. [leprneHauKyIsipHbIe TPsIMBIE.
Teopemsl 0 MapauIeIbHOCTH U NEPIEHANKYIIPHOCTH IPSIMBIX.

[lepnenaukyssip U HaKJIOHHAs K NpsAMod. CepeauHHBIA MEPIEHIUKYISP K
OTPE3KY.

['eomeTrpuueckoe mecto Touek. CBOKWCTBAa OMCCEKTPUCHI YIJIa U CEPEUHHOTO
NEPIEHANKYIIAPA K OTPE3KY.

TpeyronpHuk. Beicota, MenumaHa, OuccekTpuca, CpeaHss  JUHHUS
TpeyrojibHUKa. PaBHOOEApEHHbIE U PAaBHOCTOPOHHUE TPEYTOJIbHUKU; CBOWMCTBA U
IpU3HAKU PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPEYTrOJbHUKOB.
HepaBeHcTtBo TpeyrosibHuKa. COOTHOLIEHWST MEXKIYy CTOPOHAMM U yrjamMu
TPEYTOJIbHUKA.

CyMma yrioB TpeyrojbpHHKA. BHemHue yriel TpeyronbHuka. Teopema
daneca. [Togodue TpeyronbHuKoB. [Ipu3Haku momodust TpeyroabHUKOB. Teopema
[Mugaropa. Cunyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC OCTPOrO yria MpsIMOYTOJIBHOTO
TpeyroiapHuka U yriioB or 0 mo 180°; mpuBenenuwe k octpomy yriy. Pemienue
NPSAMOYTOJIBHBIX TPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyJibl, CBSA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJTHOTO U TOTO K€
yria. PemeHne TpeyroJbHUKOB: TEOpEMa KOCHHYCOB M TEOpPEMa CHHYCOB.
3ameydaresbHbIE TOYKH TPEYTOJIbHUKA.

YerpipexyronpHuk. Ilapamiemorpamm, ero CcBOHCTBA W IPU3HAKH.
[IpssiMOyroJIbHUK, KBaJpaT, poM0O, X CBOMCTBA W Npu3HaKku. Tparmeuus, cpeaHss
JIMHUS TPATICLIUH.

MHoroyronsHuK. Beinmykible MHOroyrojibHUKH. CyMMa yTIiOB BBITYKIIOTO
MHOTOYTOJbHUKA. [[paBuIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocth U Kpyr. [yra, xopna. Cekrop, cerMeHT. LleHTpasibHbINA yTOI,
BIIMCAHHBIN YI0JI, BETMYMHA BIINCAHHOTO yIuia. B3anmMHoe pacnonoxeHue npsmou u



OKPYKHOCTH, NIBYX OKpYykHOCTeil. KacarenbHass W ceKyllas K OKPYKHOCTH, HX
CBONMCTBA. BriricaHHbIE U ONTMCAaHHBIE MHOTOYTOJIbHUKU. OKPYKHOCTh, BIMCAHHAS B
TPEYrOJIbHUK, U OKPYXXHOCTb, OIKMCAHHAs OKOJIO TPEYroJibHMKAa. BrimcaHHele u
ONMCAHHBIE OKPYKHOCTH MPABUIBHOTO MHOTOYTOJIbHHUKA.

['eomerpuyeckue npeodpazoBanus. [lonsitue o paBenctse ¢uryp. [lonstue o
JBM>KCHUU: OCEBasi U LIEHTPaJIbHAsI CHMMETPHUH, MTAPaJUIENbHBIN TEPEHOC, TTOBOPOT.
[TonsiTue o mogoOuu GUTyp ¥ TOMOTETHH.

[TocTpoeHuss ¢ NOMOIIBID LUPKYJIs W JUHEHKH. OCHOBHBIE 3aJayd Ha
MIOCTPOCHUE: AEJIEHUE OTPE3Ka IOINOoJaM; MOCTPOCHUE YIia, PABHOTO JAHHOMY;
MIOCTPOCHUE TPEYTOJbHHUKA MO TPEM CTOPOHAM; MOCTPOCHHE MEPIEHIUKYJIApa K
NPSIMOM; MOCTPOEHUE OMCCEKTPUCHI YIJIa; ICJICHUE OTPE3Ka HA 7 PABHBIX YacTEH.

Pemienne 3amayu Ha BBIYMCICHHME, JI0KA3aTEIbCTBO U IOCTPOCHUE C
UCITIOJIb30BAaHUEM CBOMCTB M3YUYEHHBIX (DUTYD.

N3mepenne reomerpudeckux BeJudmH. /iinHa otpeska. Paccrosaue ot
TOYKHA 10 NpsAMOW. PaccTossHue Mexay mapajyiedbHbIMU OpsiMbIMU. [lepumerp
MHOTOYT'OJIbHUKA.

JInmuHa OKPY>KHOCTH, YUCIIO T; JJIMHA IyTH OKPY>KHOCTH.

I'panycHast Mepa yriia, COOTBETCTBUE MEXAY BEIMUMHOMN LEHTPAIBLHOTO yIJia
U JUIMHOM IyTH OKPY>KHOCTH.

[TonsTre muomaau miockux ¢Guryp. PaBHOCOCTaBIECHHBIE U PaBHOBEJIUKHUE
dburypsl. [Inomans npsmoyronpauka. [1nomanu mapamienorpamma, TpeyroJibHUKA
u Tpaneuuu. [lmomans MHOroyronbHuka. Ilnomans kpyra u mionmaiab CEKTOpA.
CooTHoOIIICHHE MEXKTy TUIOMIAISIMH TI0I00HBIX PUTyp.

Pemienne 3amau Ha BBIYMCICHHE M JIOKA3aTEIbCTBO C HCHOJIb30BAaHUEM
U3Y4YEHHBIX (HOPMYII.

Koopaunarel. YpaBHeHue npsamoin. KoopauHaTel cepeauHbl OTpE3Ka.
dopmyna pacCTOSTHUAS MEXKAY ABYMSI TOUKAMU MIJIOCKOCTHU. Y PaBHEHHUE OKPYKHOCTH.

Bekrtopsl. /InuHa (Moayiib) BekTopa. PaBeHcTBO BekTOpoB. KosmHeapHbie
BEKTOpbl. KoopinHATBEI BEKTOpa. YMHOXKEHUE BEKTOPA HA YHCIIO, CYMMa BEKTOPOB,
pa3jIoKEeHWEe BEKTOpa MO JBYM HEKOJUIMHEApHbIM BekTtopaMm. CKaiasipHOe
MPOM3BEICHUE BEKTOPOB.

TeopeTnko-MHOKECTBEHHbIE NOHATUSL. MHOXKECTBO, SJIEMEHT MHOXKECTBA.
3agaHue MHOKECTB MEPEUNCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBOKWCTBOM.
[TogMuoOxkecTBO. OOBEMHEHHE U TIEPECCUCHUE MHOKECTB.

JJIeMEeHTBI JOTHKH. Onpenenenue. AKCHOMBI u TEOPEMBI.
JlokazarenbcTBO. Jloka3aTeabCTBO OT MPOTUBHOTO. Teopema, 0OpaTHast TaHHOM.

[Ipumep u KoHTpIIPUMED.

[TonsiTHe 0 PaBHOCWIIBHOCTH, CJIEI0BAHHH, YITOTPEOIECHUE TOTHIECKUX CBSI30K
eciu ..., mo ..., 8 MoM U MOJAbKO 8 MOM Clyyae, TOTUIECKUE CBSA3KH U, UTU.



I'eomeTrpuss B ucropuyeckom pasBuTuu. OT 3eMieMepusi K T€OMETPHH.
[ludparop wu ero mkona. Danec. Apxumen. IloctpoeHune mpaBUIBHBIX
MHOTOYTOIBHUKOB. Tpucekius yria. KBagparypa kpyra. Y nBoenne ky6a. Mctopus
ymcna n. 3omotoe ceuenue. «Hauana» Epxnmna. JI. Ditnep. H. U. Jlo6aueBckwuii.
Hcropus maToro nocrysara.

N3o00perenne  Merodga  KOOPJAWMHAT,  IO3BOJSIOIIETO  TEPEBOJUTH
reoMeTpudeckre oObeKThI Ha sI3bIK anreopsl. P. [lekapt u I1. depma.

[Ipumepsl pa3nTUYHBIX CUCTEM KOOPJUHAT Ha MIOCKOCTH.



TemaTHuyeckoe NVIAHUPOBAHUE

7 kaacce
Ne Kou-Bo
o/ HaumeHoBaHue TeMbI 4aCOB XapakTepuCcTHKA OCHOBHBIX BUJOB /IATEJIbHOCTH Y4alIUXCs
1. HayaiabHble reomerpuyeckue cseaenus (10 4.)
1 [Ipsimast u oTpe3ok. JIyu u yroiu 2 OOBSACHATB, YTO TAKOE OTPE30K, JIYY, IO, Kakue (PUTyphl HA3bIBAIOTCS
2 CpaBHEHHE OTPE3KOB U YIJIOB 1 PaBHBIMHU, KaK CpPaBHUBAIOTCS M HU3MEPSIOTCA OTPE3KU M YIJIbI, YTO
3 H3Mepenne oTpe3koB. M3Mepenue yrioB 3 Takoe TpaayC W TpaaycHas Mepa yria, KakoW Yrojl Ha3bIBAeTCA
4 TlepreH MKy IIAPHbIE IPAMbIE 2 MPSIMBIM, TYIIBIM, OCTPBIM, PA3BEPHYTHIM, UTO TAKOE CEpEIMHA OTPE3Ka
5 Perenue 3anaq 1 1 OMCCeKTpuca yriia, Kakue YIJibl Ha3bIBAIOTCS CMEKHBIMU U KaKHe
6 Kontponsras pabora Ne 1 1 BepEI/IKaJII)HI)IMI/I; dbopmynupoBaTh U OOOCHOBBIBATH YTBEPHKICHHS O
CBOICTBaX CMEXHBIX U BEPTUKAJIBHBIX YIJIOB, OOBICHATH, KaKHe
NpsIMble  HA3bIBAIOTCS MEPIEHIAUKYISIPHBIMU; (HOPMYIHUpPOBATh U
00OCHOBBIBATh ~ YTBEPXKACHHE O  CBOMCTBE  JABYX  NPSMBIX,
NEPIeHIUKYIAPHBIX K TpeTheil; u300pakaTh M  PAClO3HaBATh
yYKa3aHHbIE TpocTeliue (GUrypbl Ha uepTekax; peuiarh 3aaayd,
CBSI3aHHBIE C STUMU MPOCTEUITUMU PUTYPaAMHU.
2. Tpeyronbuuku (17 4.)
7 [lepBbIil TpU3HAK paBEeHCTBA TPEYTOJIbHUKOB 3 OOBbsACHATH, Kakas (Qurypa Ha3bIBae€TCS TPEYTOJIBHUKOM, YTO TaKoOe
8 Menuanbsl,  GHCCEKTPUCHI H BBICOTBI 3 BEpPUIMHBI, CTOPOHBI, YIJbl M TEPUMETP TPEYroJbHUKA, KaKoOu
TpEeyroJbHUKA TPEYTOJIbHUK Ha3bIBACTCS paBHOOEIPEHHBIM u KaKoH
9 Bropoit " TpeTHit TIPH3HAKH 4 PaBHOCTOPOHHUM, KAaKHE€ TPEYrOJbHUKH HAa3bIBAIOTCS PaBHBIMU;
PaBEHCTBA TPEYrOIbHHKOB n300paxkaTh M paclo3HaBaTh Ha YEpPTEKaxX TPEYTONbHUKH U UX
10 3aauu Ha IOCTPOEHHE 3 AJIEMEHTHI;, (POPMYIMPOBATH M JOKA3bIBaTh TEOPEMBI O MpPHU3HAKAX
11 Perenue 3anaq 3 paBEHCTBAa  TPEYTOJILHUKOB; OOBSCHSTD, 4TO Ha3bIBACTCS
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NEPIEHIUKYIIPOM, IPOBEACHHBIM U3 IaHHOW TOUYKH K JAHHOUN PSIMOI;
(bopMyIHpOBaTh U TOKA3bIBATh TEOPEMY O IEPICHAUKYIISPE K MPSMOIA;
OOBSICHATH, KaKHE OTPE3KH HA3bIBAIOTCS MEIUAHOM, OMCCEKTPUCOU H
BBICOTOH TpEyrojbHHKA; (OPMYIUPOBATH M JOKA3bIBaTh TEOPEMBI O
CBOWCTBAaX paBHOOEIPEHHOTO0 TPEYroJbHUKA; pelIaTh  3aJaudu,
CBSI3aHHBIC C IIPU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB M CBOMCTBAMHU
PaBHOOEIPEHHOIO TPEYTrOJIbHUKA; (OPMYJIHMPOBATh OINpE/eIeHue
OKPY)KHOCTH; OOBSCHATH, YTO TAKOE LIEHTP, PAIHLYC,

Xopaa MU AUaMCTP OKPYKHOCTHU; PCHIATb HpOCTGﬁIHHG 3aJa4dud Ha
IIOCTPOCHHUEC (HOCTpOGHI/Ie yriia, paBHOI'0O JaHHOMY, IIOCTPOCHUC
6I/ICCCKTpI/ICLI yriia, IOCTPOCHHUC  ICPINCHAUKYIAPHBIX  HPSAMBIX,
INIOCTPOCHHUEC CCPCAMNHLI OTpGSKa) u 0Oojee CIOXKHBIE 3aJa4u,
HCITIOJIB3YIOIIUC YKA3aHHBIC HpOCTeI;'IHII/Ie; COIIOCTAaBJIATH HOJ'Iy‘IeHHHﬁ
pe3yibTaT € YCIIOBUCM 3aJ1a4; AHAJIM3UPOBATH BO3MOKHBIC CITydaH.

3.11a

pasiejabHbie npsimbie (13 4.)

13  [[Ipu3HaKu mapayuieTbHOCTH ABYX MPSIMBIX 4
14 |Axcrnoma nmapansenbHbIX MPSMbIX 5
15 Pemrenue 3amau 3

dopMynHpoBaTh OMpEETCHUE MapaUICIbHBIX MPSMBIX; OOBICHATH C
TTOMOIIIBIO PUCYHKA, KAKUE YTJIbI, 00pa30BaHHBIC TPH MTEPECCUCHUH ABYX
MPSIMBIX ~ CEKYIIEeW, Ha3bIBAIOTCA HAKPECT JISKAIIUMH, KaKue
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OJTHOCTOPOHHUMH H KaKHW€ COOTBETCTBEHHBIMH; (OPMYJIHPOBATh M
JIOKa3bIBaTh TEOPEMBI, BRIPAYKAIONIUE MPU3HAKK MMapPAJICIIBHOCTH JIBYX
IPSIMBIX; OOBSICHATH, YTO TAKOE AKCHOMBI TCOMETPHH U KAKUE aKCHOMBI
YK€ UCIOJIb30BAIKNCH paHee; (GOpMyITHpOBaTh aKCHOMY MapalIeIbHbIX
MPSIMBIX ¥ BBIBOJUTH CIIEACTBHS U3 HEE; POPMYTHUPOBAThH U JTOKA3BIBAThH
TEOPEMBI O CBOMCTBAX MapaUIeIbHBIX NPSIMBIX, OOpaTHBIE TeOpeMaM O
MpU3HAKAX TMApaUICTbHOCTH, CBS3aHHBIX C HAKPECT JICKAIIUMH,
COOTBETCTBEHHBIMH M OJHOCTOPOHHHUMH VIJIAMH, B CBS3U C OTUM
OOBSICHSITh, YTO TAKOE YCIIOBHE U 3aKITIOUCHHIE TEOPEMBI, KaKkasi TeopeMa
Ha3bIBACTCsI 0OpATHOMN 10 OTHOIICHHUIO K JJAHHOH TeopeMe; OOBICHSITH, B
9éM  3aKII0YaeTcs  METOJl  JIOKa3aTelbCTBAa OT  MPOTHBHOIO:
(dbopMyJIMpOBaTh M JTOKA3bIBaTh TEOPEMBI 00 YTJIaX ¢ COOTBETCTBEHHO
napauIeTbHBIMA ¥ TEPICHAUKYISIPHBIMH  CTOPOHAMH; IPUBOJIUTH
IpUMEpPhl  UCIOJB30BAaHUS JTOTO METOJa; peIarh 3aJa4d  Ha
BBIUMCIICHHE, JIOKA3aTeJIhCTBO W  IOCTPOCHHE, CBSI3aHHBIE C
napauieTbHBIMU MPSIMBIMU.

1. CooTHOMIEHUSI MeKTY CTOPOHAMM M YIJIaMM TpeyroJibHuka (18 4.)

17 |Cymma yrnoB TpeyrojibHUKa 2

18  |CooTHomEeHHs MEXTy CTOPOHAMH U yTrilaMu 3
TPEyroJbHUKa

19  [KontponbHas pabota Ne 4 1

20  |[[IpsMOyTOIBHBIE TPEYTOIBHUKA 4

21  |[locTpoeHue TPEeyrojibHUKA MO TPEM dJIEMEHTaM 4

22 Perenue 3anau 3

®opMyIUpOBaTh U TOKA3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA

U e¢ CIEICTBUE O BHEUIHEM YIJIe TPEyroibHUKA, MPOBOAUTH
KJIacCCU(UKALIMIO TPEYroJbHUKOB MO yriaM; (opMynupoBarb U
JI0Ka3bIBaTh TEOPEMY O COOTHOILIEHHUSX MEXAY CTOPOHAMHU U YrilaMu
TpeyroibHHKa (MpsiMOe U 00paTHOE YTBEPKAEHHUS) U CIEACTBUS U3 HEE,
TEOpEMY O HEPaBEHCTBE TPEYTOJIbHUKA; (hOPMYJIUPOBATh U J10Ka3bIBAThH
TEOpPEMBI O CBOMCTBAX MPSMOYTOJIbHBIX TPEYTOJILHUKOB
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(IpsIMOYTOJIBHBIN TpPEyroibHUK ¢ yrioMm 30°, mpu3HaKud paBEHCTBA
OPSIMOYTOJIBHBIX ~ TPEYroJbHUKOB); (HOPMYIUPOBATh  OIpPEAETICHUS
PacCTOSIHUS OT TOUKH JI0 MPSMOIL, paCCTOSHUS MEX/Ty MMapalIeIbHBIMU
OpsIMBIMHU; pelIaTh 3aJayd Ha BBIYMCICHUS, JI0KA3aTeIbCTBO U
MOCTPOCHUE, CBSI3aHHBIE C COOTHOILICHUSIMH MEXIYy CTOpPOHAMHU U
yriaMd TPEYroJibHUKA M PACCTOSHUEM MEXIy MapalieIbHbIMU
NpSAMBIMU, TPU HEOOXOJUMOCTH TMPOBOJIUTH IO XOJy PEUICHHS
JOTIOJTHUTEIBHBIE TIOCTPOCHHUSI, COMTOCTABIIATH MOJYYCHHBIA PE3yIbTaT
C YCIOBMEM 3aJauyd, B 3aJayax Ha IIOCTPOEHUE HCCIIE0BATh
BO3MO>KHBIE CITy4yau.

IToBTOopenue. Pemenue 3axay (10 4.)

24

Pemenue 3amau

10




8 kiacc

HanmeHnoBaHMe TeMbI

KoJ-Bo
4acoB

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJIbHOCTH yYalllUXCH

1. YerbipéxyronbHuku (14 4.)

MHOroyrojibHUKH

2

[TapannenorpamMm u Tpanenus

[TpsmoyronbHUK, poMO, KBagpaT

Pemenue 3amau

KonTponbnas padora Ne 1

OOBACHATb, YTO TaKO€ JIOMaHasi, MHOTOYTOJIbHUK, €ro BEpLIMHBI,
CMEXHbIE CTOPOHBI, JMAroHaNM, U300pakaTb M paclo3HaBaTh
MHOIOYrOJIbHUKMA Ha 4EpTekKax; I10Ka3blBaTh D3JIEMEHTHl MHOIO
YTOJIbHUKA, €r0 BHYTPEHHIOK M BHEIIHIOW 001acTH; GopMyIupoBaTh
ONlpe/ieJIEHuEe  BBIIYKJIONO  MHOTOYIOJIBHHMKA;  HM300paxkaTb U
pacno3HaBaTb  BBINYKJIbIE UM HEBBIIYKJIbIE  MHOT'OYTOJIBHUKH;
(dbopMyIHpOBaTH W JIOKa3bIBaTh YTBEPXKICHHS O CyMME YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA U CyMME €0 BHEITHUX YTJIOB; OOBACHSTH,
KaKhMe€ CTOpPOHBl  (BEpIUMHBI) YETHIPEXYroJbHUKA  Ha3bIBAIOTCA
MIPOTUBOIOJIOKHBIMH; dbopMynupoBaTh onpezaeneHus
napajieJiorpaMma, Tparnenuy, paBHOOCIPEHHONW W MPSMOYTOJIbHOU
Tpameuui, NpsMOYrojibHUKa, pomOa, KBajpara; H300pakaTb H
pacrno3HaBaTh 3TU YEThIPEXYrOJIbHUKHU; (HOPMYJINPOBATh U JJOKA3bIBaTh
yTBepXkAeHUsI 00 MX CBOWCTBAaX W MpU3HAKax; peniarb 3aJadyd Ha
BBIUMCIICHUE, JO0Ka3aTeIbCTBO M IOCTPOEHME, CBSA3AHHBIE C ATHUMH
BUJAMU  YETBIPEXYIOJIbHUKOB; OOBSICHATh, KakUe [JBE TOYKH
Ha3bIBAIOTCS CHUMMETPUYHBIMH OTHOCHTEIBHO TPSAMOU (TOYKH), B
KakoM ciyyae (urypa Ha3bIBaeTCsi CHUMMETPUYHONH OTHOCHUTEIBHO
npsiMOil (TOYKHM) M YTO Takoe OCh (LIEHTP) CUMMETPUM (UTYDBI;
NPUBOAMUTH TpHUMEPHl (UTyp, 00JaJaloUIMX OCeBOM (LIEHTPabHON)
CUMMETpHEH, a TAKXKE IIPUMEPBI OCEBOM U LIEHTPAIILHON CUMMETPHM B
OKpy>KaroIiel Hac 00CTaHOBKE.

2. Ilnomanp (14 4.)




6 [1no1aae MHOTOYTOIBHUKA 2 OOBICHATD, KakK MIPOU3BOIUTCS U3MEpPEHUE ILIOIIaAEH
MHOTOYTOJILHUKOB, KaKue MHOTOYTOJBHUKHU Ha3bIBAIOTCS
7 [lnomasm mapanienorpamMma, TpeyroabHuKa 1 6 PaBHOBEIMKMMHU M KaKHE€ PaBHOCOCTABICHHBIMU; (OPMYIHPOBATH
Tpamncnuu OCHOBHBIEC CBOWCTBA ILJIOMIA/ICH U BBIBOAUTH C UX MOMOIIBIO (hOPMYITBI
8 Teopema Iludaropa 3 IJIOIIAIEH IIPSAMOYTOJIBHUKA, IIapAJJIEIIOrpaMMa, TPEYTroIbHUKA,
9 Pemenue 3amau 2
10  |[KontponbHas pabota Ne 2 1 Tpaneuuu; (GopMyIHUpOBaTh U JIOKA3bIBaTh TEOpPEMY OO0 OTHOIICHUU
IUIOMIAa/Ied  TPEYroJbHUKOB, HUMEIOHNIMX IO  PaBHOMY YTy,
dbopMynupoBaTh U J0Ka3biBaTh Teopemy l[ludaropa u obpaTHyro eif;
BbIBOIUTH Gopmyny ['epoHa s miomagy TpeyrojibHUKA; pelaTh
3a/la4yil Ha BBIYMCIICHHE U JI0KA3aTelIbCTBO, CBSA3aHHBIE C (OpMyllaMu
wiomazaei u reopemoit [udaropa.
3. ITonooubie Tpeyroabuuku (19 4.)
11 Oripesenienne moJoOHBIX TPEYTOIHLHUKOB 2 OOBACHATH TOHATHE MPOTOPIIUOHATHLHOCTH OTPE3KOB; HOPMYITUPOBATH
12 [Tpu3Haky mo100Us TPEYTOIHHUKOB 5 ompeiesieHusl MOJOOHBIX TPEYTOJbHUKOB U KOd(h(dUIMEHTa TOA00uS;
13 KonTtposbHas padota Ne 3 1 dbopmynupoBaTh M JOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUH ILUIOIIAIEH
14  |[Ipumenenue nono6us k 0Ka3aTEIbCTBY TEOPEM H 7 MOJAOOHBIX TPEYTrOJILHUKOB, O MPU3HAKAX MOJ00US TPEYrOoJbHUKOB, O
PELLICHHIO 3a1aU CpPeIHEeH JTMHUU TPEYTroJIbHUKA, O TIEPECECUCHUN MEUaH TPEyroIbHUKA,
15  |CoOTHOMEHNS MEkIy CTODOHAMH M yriiami 3 0 TIPOTOPIIMOHATBHBIX OTPE3KaX B MPSMOYTOJIBHOM TPEYrOJIbHUKE;

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

OOBSACHSITH, YTO TaKOE€ METOJ MOAOOWS B 3ajladax Ha MOCTPOEHUE, W
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IPHUBOJIUTh TPHUMEPHI NMPUMEHEHHUS 3TOr0 METO/Aa; OOBICHATH, Kak
MOJKHO  HCIIOJIb30BaTh CBOMCTBA IOJOOHBIX TPEYTOJIBHHUKOB B
U3MEPUTEIIbHBIX padoTaX Ha MECTHOCTH; OOBSICHATh, KaK BBECTH
MOHATHE TOMO0Ms i1 TPOM3BONBHBIX (UTYyp; (hopMyIHpoBaTh
OmpejeliecHue ¥ WLIIOCTPUPOBATH TOHSATUS CHUHYCa, KOCHHYCa U
TaHI'CHCAa OCTpOI‘O yrﬂa HpS'IMO}/TOJILHOFO Tpeyr OJIbHHUKA, BBIBOIUTH
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO W 3HAUCHUS CHHYCA,
KOCMHyca W TaHreHca nans yrioB 30°, 45° 60°; pemars 3amgaud,
CBsA3aHHBIC C HOZ[O6I/I€M TpeerJH)HI/IKOB, IJIA BBIYUCICHUA 3Ha‘~IeHI/II71
TPUTOHOMETPUUECKUX  (YHKLIUH  HCIOJB30BaTh  KOMIIBIOTEPHBIE
IIpOrpaMMBEI.

4. OxpyxHoctsb (17 4.)

17

KacaTenpHast K OKPY’KHOCTHU

3

18

HCHTpaJIBHI)IG W BIIMCAHHBIC YTI'JIbI

19

quHpe 3aMCUATCIIbHBIC TOYKU TPECYTr'OJIbHUKA

20

BrivcanHas u onMcaHHas OKPYKHOCTH

21

Perrenue 3agag

22

KontpomnbHas pabota Ne 5

RIN|B[wW

HccnenoBaTh B3aMMHOE pACIONOXKEHUE MPSMONM M OKPYKHOCTH;
(GbopMyIMpOBaTh  ONpeleNieHHMe  KacaTedbHOM K  OKPY)KHOCTH;
(dopMyaMpoBaTh M JOKa3blBaTh TEOPEMBI: O CBOMCTBE 8
KacaTeJIbHOM, O TpHU3HAKe KacaTelbHOH, 00 oTpe3kax
KacaTeJIbHbIX, IIPOBEJl HHbIX U3 OAHOM TOYKH; (GOPMYINPOBATH MOHATHS
LHEHTPaJbHOIO yIJIa M TPagyCHOM Mepbl AYIM OKPYXXHOCTH;
(¢opMyIMpOBaTh U JOKa3bIBaTh TEOPEMBI: O BIIMCAHHOM YIiEe, O
IPOM3BEACHUU OTPE3KOB IEPECEKAIOUINXCS XOopa; (OpMYIUpPOBaTh U
JIOKa3bIBaTh TEOPEMBI,




CBSI3aHHBIE C 3aMeyaTeIbHBIMU TOUKAMH TPEYrOJIbHUKA: O OUCCEKTpHUCe
yIila ¥, KaK CIE/ICTBUE, O MEePECeYeHUN OUCCEKTPUC TPEYTONbHUKA; O
CEpPEIMHHOM NEPIEHIUKYIApE K OTPE3Ky M, Kak CIEICTBUE, O
IIEPECEYCHUM  CEPEIMHHBIX  INEPHECHIUKYIAPOB K  CTOPOHAM
TPEYroJbHUKA; O MIEPECEYCHNUHN BBICOT TPEYrOJIbHUKA; (OPMYINPOBATH
ONPEACIICHUS OKPYKHOCTEW, BIMCAHHOM B MHOIOYTOJBHHUK U
OINHCAaHHOH OKOJI0O MHOTOYTOJIbHHKA; (POpPMYyIUpOBaTh U JJOKA3bIBAThH
TEOpeMBbl: 00 OKPYXHOCTH, BIIMCAHHOM B TpPEYTrOJbHUK; 00
OKPY>KHOCTH, OINKMCAaHHOM OKOJIO TPEYrOJIbHUKA; O CBOWCTBE CTOPOH
ONMCAHHOTO YETBIPEXYTOJIbHUKA; O CBOWCTBE YIVIOB BIMCAHHOI'O
YEeTBIPEXYroJIbHUKA; PEIlaTh 33aud Ha BbIUMCIIEHUE, J10Ka3aTeIbCTBO
U TOCTPOCHHME, CBA3AHHBIE C OKPYXHOCTBbIO, BIMCAaHHBIMU H
ONMCAHHBIMU TPEYTrOJIbHUKAMH U YEThIPEXYTrOJIbHUKAMU; UCCIIEI0BATh
CBOWCTBa KOH(HTypamuid, CBA3aHHBIX C OKPYXHOCTHIO, C ITOMOIIBIO

KOMITBIOTEPHBIX IIPOrPaMM

IHoBT)penue. Pemenue 3agau (4 4.)
23 Pemenne 3amau 4
9 kaacc

Ne Kou-Bo

/ HanmeHoBaHMe TeMbI 4ACOR XapakTepucTHKA OCHOBHBIX BU/I0B J1eSIT€IbHOCTH YUAIIIUXCSH
n/n

1. BexTopsl (8 4.)
1 [TonsiTre BekTOpa 2 dopMyIHpoOBaTH OMPECIICHUS U WILTIOCTPUPOBATH TIOHATHS BEKTOPA,
2 CloKeHHE U BBIYUTAHUE BEKTOPOB 3 €ro JUIMHBI, KOJUIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTHBUPOBATH




BEKTOPOB K PEILEHUIO 3a/1a4

YMHO)XeHue BeKkTopa Ha uucio. IIpumenenue 3

BBEJCHUE MOHSATUA W  JICMCTBHUI, CBA3aHHBIX C BEKTOpPaMH,
COOTBETCTBYIOIIIUMHU TMPUMEPAMHU, OTHOCAIIMMUCI K (PU3UIeCKHM
BEKTOPHBIM BEJIMYMHAM; NPUMEHATh BEKTOPBl U JEHUCTBUS HAJ HUMHU
IIpY PELIEHUH F'€OMETPUYECKHUX 3a]ady.

2. Metoa koopaunar (10 4.)

4 Koopaunats! BekTopa 2 OOBSACHATh M WILTIOCTPHUPOBATH MOHSATHS MPSMOYTOJIBHOW CHCTEMBI

5 [Ipocreiimume 3ajaun B KOOpAUHATAX 2 KOOpAMHAT, KOOPAWHAT TOYKHM M KOOPAMHAT BEKTOpA; BBIBOAUTL U

6 VpaBHEHHs OKPYKHOCTH H TIPSIMOI 3 UCTIOJIB30BaTh TPU PEHICHUH 33134 (OPMYIIBI KOOPAMHAT CEPEAUHBI

7 Pemenne 3anau 2 OTpe3Ka, JUIMHBI BEKTOpa, pPACCTOSHUS MEXIy JBYMS TOUYKAMH,

3 KonTponbHas pabora Ne 1 1 YPaBHEHHUS OKPYXHOCTHU U MPSIMOM.

3. CooTHOLIEHHSI MEeKAY CTOPOHAMM M yIiIaMH TpeyrojbHuka. CkajisipHoe npousBeieHue BekTopos (11 4.)
9 CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC yTIja 3 ®opMyIMpoBaTh U WIUTIOCTPUPOBATH OINPENEICHUS CHHYCA, KOCUHYCA,
10 CooTHOIEHNS MEXKly CTOPOHAMH U YTJIaMHU 4 TaHreHca M koraHreHca yrioB oT 0 no 180°; BBIBOOUTH OCHOBHOE
TPEYroJbHUKA TPUTOHOMETPUYECKOE  TOXKIECTBO M (OpMYyJIbI  NPUBEACHUS;

11 CkansipHOe POM3BEICHNE BEKTOPOB 2 dbopMynupoBaTh M JOKa3blBaTb TEOPEMbl CHHYCOB M KOCHHYCOB,

12 Pemienne 3anau 1 NPUMEHSTh MX TpPU PEIIEHUH TPEYroJbHUKOB; OOBICHATH, Kak

13 KoHTponbHas pabota Ne 2 1 UCIOJIb3YIOTCS. TPUTOHOMETpUYECKHE (OPMYNIBI B HU3MEPUTEIbHBIX
paboTax Ha MECTHOCTH; (OPMYJIHMPOBATH OIpPENEICHUS yIriia MEXIY
BEKTOPAaMHM U CKaJPHOTO IPOU3BEJIEHUS BEKTOPOB; BBIBOAMTH
bopMyily CKaJIIpHOTO IMPOU3BEACHMS 4Yepe3 KOOPAWHATHl BEKTOPOB;
dopmynupoBath U OOOCHOBBIBATH YTBEPXKICHHE O CBOWMCTBaX
CKaJIIPHOTO IIPOM3BENIECHUS; UCIIOJIb30BaTh CKASIPHOE NPOU3BEICHHE
BEKTOPOB TP PEIICHUH 33]1a4.

4. InuHAa OKPYKHOCTH M IJIOIAabL kpyra (12 4.)

14 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI 4 ®opmynupoBaTh  ONpeAeNieHue MPaBUIBHOTO  MHOTIOYTOJIbHHKA;

15 JlmuHa OKPY)KHOCTH | ILIOIIAIb Kpyra 4 (GbopMyIUpOBATh U AOKA3bIBATH TEOPEMBI 00 OKPYKHOCTSX,

16 |PemeHHe 3amay 3
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OIMCAaHHOM OKOJIO IPAaBUJILHOTO MHOTOYT'OJIbHUKA U BIIMCAHHOW B HETO;
BBIBOJUTh W HCIIONB30BaTh (HOPMYJBl ISl BBIYMCICHHUS IUIOIIAIH
MIPaBWJIBHOI'O MHOT'OYI'OJIbHUKA, €r0 CTOPOHBI M pajnyca BIUCAHHOU
OKPY)KHOCTH;  pelaTb 3aJaud Ha IIOCTPOEHHME IPABHJIBHBIX
MHOTOYTOJIbHUKOB; OOBSCHATH MOHATUS JUIMHBI OKPY)KHOCTH H
IUIOIIAN KpYra; BBIBOAUTH (OPMYJBl Ui BBIYMCICHUS JUTMHBI
OKPY’KHOCTH M JJIMHBI AYTW, IUIOMAAW KpPyra ¥ IUIOLIAAu KpPyroBOI'O
CEKTOpa; MPUMEHATDH 3TH (POPMYJIBbI IPU PEIICHUH 3a]au.

5. IBH:xeH

u (8 4.)

18

[loHsTHE OBUKEHUS

3

O6’bHCH${TB, 4YTO Tako€ OTO6pa)KeHI/Ie IUIOCKOCTH Ha ce0g M B KaKOM

19

[TapaienbHbI IEPEHOC U TTOBOPOT

CJIyda€ OHO HAa3bIBACTCA NBUIKCHUCM IIJIOCKOCTU; O6’LHCH5{TB, YTO TaKO€C

20

Pemenne 3agau

0CCBas CUMMCTPHU:A, HCHTpAJIbHAasA CUMMCTpPUSI, HapaJ'IJ'IeJ'ILHHﬁ IMEPCHOC

21

KonTtposibHast padota Ne 4

3
1
1

H IMOBOPOT; O6OCHOBLIBaTb, YTO 3TH 0TO6p8.)K€HI/IH IUIOCKOCTH Ha cebs
SABJIAIOTCA IBHXKXCHUAMMU, O6T>$ICH$ITB, KaKOBa CBA3b MCKAY IBUKCHUAMUA
H HAJIOXCHUAMU, UIIJIIOCTPUPOBATH OCHOBHBIC BH/JIbI ,Z[BI/I)I(CHI/Iﬁ, B TOM

YUCJIC C TIOMOIIBIO KOMIIBFOTCPHBIX IIPOrpaMM.

6. HauaibHble cBeleHns U3 crepeomeTpuu (8 4.)

22

|MHOFOFpaHHI/IKI/I

4
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Tena ¥ MOBEpXHOCTH BPALLECHUS

4 OOBACHATH, YTO TaKOE MHOTOTPAHHUK, €r0 TpaHu, peOpa, BEPIIMHBI,
JIMaroHaJIN, KaKOW MHOTOTPaHHUK HA3bIBAETCSI BBIMYKJIBIM, YTO TaKkoe N-
yroJibHas mpu3Ma, e¢ OCHOBaHUs, OOKOBbIC TpaHU M OOKOBBIC pEOpa,
Kakas MpHU3Ma Ha3bIBaeTCS MPSIMON M Kakas HAKJIOHHOM, YTO TakKoe
BBICOTa MpPHU3MBI, Kakas IpH3Ma HA3bIBACTCS MapauICICNUIEAOM H
KaKOH MapaJuiesenuIie ] Ha3bIBaeTCs MPSAMOYTOJIbHBIM; (DOPMYIHPOBAThH
U  00OCHOBBIBAaTH  YTBEPXACHHUS O  CBOMCTBE  JUaroHajien
napajuiefienunena W O KBajpaTe JAMArOHANU MPSIMOYTOJIBLHOTO
napasuiefienumnena; OOBACHATh, YTO Takoe OObEM MHOTOTPaHHHKA;
BBIBOJIUTH (C moMolublo mpuHinuna Kapameepu) dopmyny oObema
IPSIMOYTOJIBHOTO Mapajiesienumnesia; 00bICHATh, KAKOM MHOTOTPaHHHUK
Ha3bIBACTCSl MUPAMUAON, UYTO TaKOE€ OCHOBAaHWE, BEpILIMHA, OOKOBBIC
rpanu, OOKOBble peOpa W BBICOTA MNHUPAMUMAbI, Kakas MUpaMuIa
Ha3bIBACTCS MPABUIIBHOI, UTO Takoe anodema MpaBUIbHON MHUPaMUIbL,
npuBOIUTH (GopMmyiny oO0BEMa MUPAMHIIBI; OOBACHATH, KaKOE TEJo
Ha3bIBaeTCS MHWIWHAPOM, YTO TaKO€ €ro OCh, BBICOTA, OCHOBAHUS,
paauyc, 60KOBasi MOBEPXHOCTh, 00pa3yroIue,

pa3BepTKa OOKOBOW MOBEPXHOCTH, KAaKUMHU (POPMYyIaMH BBIpaKarOTCs
00BEM U TJT0111a]Th OOKOBOW MOBEPXHOCTH IIUIUHAPA; OOBACHSTH, KAKOE
TEJIO Ha3bIBae€TCid KOHYCOM, UYTO TaKO€ €ro OCh, BHICOTA, OCHOBAHUE,
OOKOBasi ~ TMOBEPXHOCTh,  OOpasyromue, pa3BepTka  OOKOBOM
MOBEPXHOCTH, KaKUMHU (OpMyJaMH BBIpAXKAIOTCA O00BbEM KOHYyca H
IJI0MIaas OOKOBOM TOBEPXHOCTH; OOBICHATH, Kakas IMOBEPXHOCTH
HasbIBaeTCsl cPepoll M KaKoe TeJIO0 Ha3bIBaeTcs IIapoM, YTO TaKoe
paauyc u nuametp chepsl (mapa), KaKUMH GopMyIaMu BBIPAXKAIOTCS
00beM mrapa u TwiomaAbL cheprl; n3oOpaxkaTh W paclio3HaBaTh Ha
PUCYHKAaX NpuU3My, MHapajlielenune], Nupamuay, LUIUHAP, KOHYC,
miap.

7. O6 akcuoMax miIaHumMeTpum (2 4.)

24

00 akcroMax TUTAHUMETPUH

2




IHoBTOpenue. Pemenne 3agau (9 4.)

25

Penrenue 3amau

9




