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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yuebHoro mpenmera «l'eomerpus. 7-9 Kiacchl» cOCTaBlieHa B
COOTBETCTBUU C HOPMATHUBHBIMHU JOKYMEHTAMMU:

1. @enepanbubiii 3akon ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

2. depnepanbHBId TOCYJApPCTBEHHBI 00pa3oBaTeNbHBIA CTaHJAPT OCHOBHOTO  OOIIEro
o0pa3oBaHMs, YTBEPXKIEHHOTO MpukKazoM MuHHCTepcTBA 00pa3oBaHUS W HAyKH
Poccuiickoit @eneparnu ot 17.12.2010 Ne 1897 (manee — ®I'OC ocHOBHOrO 001IETO
o0OpazoBaHmus);

3. OcHoBHas oOpa3zoBaTelbHAss MporpaMma OCHOBHOro obOmero obpasoBanus ['BOY
PecniyOnuku Mapuit On «['ymanutapHas rumHasus «CuHsag nrtuua» um. WmTpuxoBoi
T.B.»;

4. VYyeOnniit ian I'BOY Pecniybnuku Mapuit On «I'ymanutapHas rumHazus «CUHSS OTHLAY
uM. Mmrpuxosoit T.B.»;

5. Tlonoxenue o paboueit mporpamme ['BOY Pecnybnuku Mapuit On «['ymaHuTapHas
ruMHasus «Cunsisa nruna» uMm. Umrpukosoit T.B.y»;

6. ABropckas nporpamma kK yaeouuky JI.C. Aranacsia, B.®. Byry3osa. u p. 7-9 Kiaccel.

7. depepanbHas paboyas mHporpamMma BOCIHUTAHHUA W KOHLENLIMU TNpernojaBaHus
yuebHoro kypca «l'eomerpusi» B 00pa3oBaTelbHBIX opranu3aiusx Poccuiickoii
Oenepanuu, pearnu3yronX OCHOBHbIE 00pa30BaTelbHbIE IPOTPAMMBI.

Ilenn o0yyenus reomeTpum:

® OBJIAJICHHE CHCTEMOM INeOMETPUYECKHX 3HAHUW U YMEHUH, HEOOXOOUMBIX Al HPUMEHEHHUS B
MPAKTUYECKON AESITETbHOCTH, U3yUYEHUS! CMEKHBIX JUCLMILUINH, IPOI0JKEHUS 00pa30BaHMUs;

e MHTEJUICKTYaJIbHOE Pa3BUTHE, (POPMUPOBAaHHE KAaYEeCTB JIMYHOCTHU, HEOOXOIUMBIX YEIOBEKY JUIs
MOJTHOLIEHHOHM JKM3HU B COBPEMEHHOM OOLIECTBE: SICHOCTb M TOYHOCTb MBICIH, KPUTUYHOCTH
MBIIUICHAST W WHTYWULHH, JIOTUYECKOE MBIIUICHHE, JJIEMEHTHl AJTOPUTMHYECKOW KYJIbTYpHI,
IPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIIOCOOHOCTH K MPEOJ0JIEHUIO TPYIHOCTEH;

e (opMHpOBaHME IPEJICTaBICHUNM 00 UAESIX M METO/JaX MATEMaTUKU KaK YHUBEPCAJIbHOTO S3bIKA
HayKU U TEXHUKH; CPEJCTBA MOJIEINPOBAHUS SBJICHUN U ITPOILIECCOB;

® BOCHHUTAaHUE KYJbTYPbl JUYHOCTH, OTHOIIEHUS K MaTeMaTHKe KaK K YacTH OOIIeuesoBeUecKOM
KYJbTYpBbl, IOHUMAaHMS 3HAYUMOCTH MaTEMAaTUKH JUIsl HAYYHO-TEXHUYECKOT0 Mporpecca.

OO0mas xapakrepucTuKa y4eOHOro npeamera (Kypca)
OBnazieHWe YydYalUMHUCS CHUCTEMOM TEOMETPUUECKMX 3HAaHHMH H YMEHHH HEOOXOAuMO B
MTOBCEHEBHOM JKU3HHM JIJIS1 U3YUYCHUSI CMEKHBIX TUCIUTUIMH U TTPOIOJDKEHUS 00pa30BaHUsI.

[TpakTHdeckas 3HAYUMOCTH MHIKOJILHOTO Kypca T€OMETpUU OOyCIOBJIEHA TeM, 4TO €€ OOBEeKTOM
SBIISIIOTCS TIPOCTPAHCTBEHHBIE (DOPMBI W KOJMYECTBEHHBIE OTHOIICHUS JICHUCTBUTEIHLHOTO MHUDA.
['eomeTprueckasi MOArOTOBKa HEOOXomuma Uil TOHWUMAHHWS TPUHIUIIOB YCTPOMCTBA M HWCIOJIB30BAHMS
COBPEMEHHOM TEXHHUKH, BOCHPHUATHS HAYYHBIX W TEXHUYECKHUX IMOHATHUN W Hled. Martemarthka sBISETCS
SA3bIKOM Haykh MU TeXHUKH. C €€ MNOMOIIBI0 MOACIHUPYIOTCS W M3Y4YarOTCs SBICHHUS W TPOLECCHI,
MIPOUCXOJISIINE B IPUPOJIE.

['eoMeTpust SIBIISICTCS OJJHUM W3 OMOPHBIX MPEIMETOB OCHOBHOM INKOJBI: OHAa OOECIIEYMBACT M3Y4YCHUE
Jpyrux IWCUMIUIMH. B TiepByr0 oyepenp 3TO OTHOCUTCSA K MPEAMETAM E€CTECTBEHHOHAYYHOI'O IMKJA, B
YaCTHOCTH K ¢u3uke. Pa3BuUTHE IOTHYECKOTO MBIIUICHUS YYalIUMXCs Npd OOYyYCHHH TE€OMETPHUU
CIOCOOCTBYET TAaKK€ YCBOCHHIO IMPEIMETOB TyMaHUTApHOTro Iukia. [IpakThyeckue yMEHUS M HABBIKU
TEOMETPUIECKOTO XapakTepa HEOOXOAUMBI [T TPYAOBOU NEATETHLHOCTH U MPO(eCCHOHATFHON MOIrOTOBKU
IIKOJIbHUKOB.



Pa3BuTHe y ydammxcsi mpaBWIbHBIX MPEACTABICHUN O CYLIHOCTU U MPOUCXOMXKIAECHUH I€OMETPHUUECKUX
a0CTpaKiii, COOTHOLICHUH PEAIbHOTO U HACATbHOTO, XapaKTepe OTPaKeHUs MAaTEMaTHYECKOM HayKou
SBJICHUA U MPOLECCOB PEATBHOIO MHUpA, MECTE I'€OMETPUU B CHCTEME HAyK M pOJIA MAaTEMaTHYECKOIO
MOJICIMPOBaHHUSA B HAyYHOM IIO3HaHUM M B TMPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHMIO HAY4YHOTO
MHUPOBO33PEHUS yUaIlIUXCsl, a TaKkKe (OPMUPOBAHUIO KAUECTB MBIIIICHHUS, HEOOXOAMMBIX JJISl alanTalluu B
COBPEMEHHOM MH(POPMAIIMOHHOM OOIIIECTBE.

TpeOys OT ydammxcs YMCTBEHHBIX W BOJIEBBIX YCHWIMH, KOHIIEHTpAllMd BHUMAHHUS, AKTHUBHOCTHU
Pa3sBUTOrO BOOOPaXKEHHS, TEOMETPUSl Pa3BUBAET HPABCTBEHHBIE YEPThl JUYHOCTH (HACTOWYMBOCTD,
LEJIEYCTPEMIIEHHOCTh, TBOPUYECKYIO AKTHBHOCTb, CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTb, TpYI0JIOOUE,
JUCUUIUIMHY ¥ KPUTUYHOCTh MBIIUICHHUS) U yMEHHE apryMEHTHPOBAHO OTCTaMBaTh CBOM B3IUISIABI U
yOeXIeHHs, a TaKXKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSTENIbHBIC PEILICHHS.

['eomeTpusl CyIIECTBEHHO paCIIMpPSIET KPyro3op YYalluxcsi, 3HAKOMsI UX C MHAYKUMEH U JIEeOyKLHEH,
0000IIeHHeM M KOHKpETHU3allMed, aHalIM30M M CHUHTE30M, Kilaccuukaiueil u cucremaTH3aluei,
abcTparupoBaHueM, aHAJIOTHEW. AKTHBHOE HCIIONB30BaHUE 33/1a4 HAa BCEX JTalmax y4eOHOro mporecca
pa3BHUBAET TBOPUYECKHE CITIOCOOHOCTH IIKOJIHHUKOB.

[Tpu oOydeHMM TeoMeTpuu (POPMUPYIOTCSI YMEHUS M HAaBBIKM YMCTBEHHOTO TpyJa — IUIAHHUPOBAHHUE
CBOEH palOThI, MOUCK paIMOHAIBHBIX IyTed €€ BBIMOJIHEHUS, KPUTHUYECKash OIICHKAa pe3yiapTaToB. B
nporecce OOyYCHHS] TEOMETPHUM IIKOJBHUKU JOJDKHBI HAYYUTHCS HW3JIaraTb CBOM MBICITH SICHO H
MCYEPNBIBAIOIE, JIAKOHUYHO HU EMKO, MPHOOPECTH HABBIKM YETKOrO, aKKypaTHOIO M T'PaMOTHOIO
BBITTOJIHCHUS] MATEMATUYECKHUX 3aITUCEM.

Baxueiienn 3amadell MKOJIBHOIO Kypca TEOMETPUM SIBISIETCA PA3BUTHE JIOTUYECKOIO MBILIICHUS
yuanmxcsi. CaMmu 0OBEKTHl TEOMETPUUYECKUX YMO3AKIIOUCHUN U MPHUHATHIE B T€OMETPHUHU IMpaBUIa UX
KOHCTPYHUPOBAHUS CHOCOOCTBYIOT (OPMUPOBAHUIO YMEHUN OOOCHOBBIBATH W JIOKA3bIBATH CYXKICHUA,
MPUBOJUTHh YETKUE OIPENEICHUS, PA3BUBAIOT JIOTMUYECKYI0 MHTYMIMIO, KPATKO W HArjiIHO BCKPBIBAIOT
MEXaHU3M JIOTUYECKHUX IMOCTPOEHUM U ydaT UX MPUMEHEHUIO. TeM caMbIM reOMETpHsI 3aHUMAaET BEyILEe
MecTo B (POPMUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIIIEHUS MIKOJIHHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHIO MareMaTukd, (opMUpYsS TOHHMAaHHE KpacoThl M M3SIIECTBA
MaTeMaTU4eCKUX PaCcCY>KICHUH, CIIOCOOCTBYS BOCHPHUSATHIO T€OMETPHUYECKHX (DOpM, YCBOCHHIO TOHSTHUS
CUMMETPHH, TEOMETPUSI BHOCUT 3HAYMTENBHBIN BKJIAJ B 3CTETUUECKOE BOCIIMTaHUE ydaluxcs. E€ nuzyuenue
pa3BUBAeT BOOOpaKEHHE IIKOJBHUKOB, CYIIECTBEHHO OOOTalfaeT M pa3BUBACT MX MPOCTPAHCTBEHHBIE
MIpEJICTaBIICHUS

B kypce yCIOBHO MOXXHO BBIIENIUTH CIEAYIOIIME ColepKareibHble JUHUM: «HarmsnHas reomerpus»,
«"eomeTpuueckue Gurype», «V3MepeHne reoMeTpudecKux BeTHUUH», « €OMETpHs B HCTOPUYECKOM pas-
BUTHI.

Conepxanue paszaenoB «l eomerpudeckue ¢Guryps» U «/3MepeHHe TEOMETPUYECKUX BEIUYHHY
HAlIEJIEHO Ha MOTyYeHHe KOHKPETHBIX 3HaHUI 0 reOMeTpUIecKoil purype kak BaskHeHIell MaTeMaTHuecKoi
MOJIENN ISl OTIMCAHMsI OKpYysKaromero Mupa. CucTreMaTu4eckoe U3y4eHne CBOWCTB T€OMETPHUECKUX (QUTYp
MO3BOJIUT PA3BUTH JIOTUYECKOE MBIIUICHHE M MOKa3aTh NMPUMEHEHHE 3TUX CBOMCTB MPHU PEHICHUM 3a7ad
BBIYUCIIUTEITLHOTO U KOHCTPYKTUBHOTO XapakTepa, a TAKKe MPU PEIICHUN MPAKTUYECKUX 3a]1a4.

Jluaus «['eomeTpusi B MCTOPUYECKOM PAa3BUTUIY TpeHA3HAueHa sl (POPMHUPOBAHUS TIPEICTABICHUN O
TEOMETPUM KaK YacTH YEJIOBEUECKOH KYJIbTYPBHI, MJISI OOIIEro pPa3BUTHS IIKOJLHUKOB, ISl CO3IAHHS
KYJIBTYPHO-UCTOPHUYECKON CPEIbI 00 YICHHUS.

MecTo y4eOHOro npeamera (Kypca) B y4eOHOM IIaHe
VYueOnsii kypc «l'eoMeTpus» BKIIOUAET CIEIYIONIME OCHOBHBIC Pa3fCibl  COICPIKAHUS:
«"eomeTrpuueckne (GUTYpbl B HX CBOWCTBay, «lI3MepeHHE TreoOMETpPHUYECKUX BEIUYUH», «JlekapToBbI
KOOPJMHATHI Ha IIOCKOCTHY, «BeKTopbI», «/[BmkeHus tiockocTi», «[IpeodpasoBanus mogo0us».

OOmiee YHMCIO YaCoB, UIe  u3ydeHus ydeOHoro Kypca «leomerpus», — 204 vaca: B 7



KiIacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 vacoB (2 waca B Hezeno), B 9 Kitacce —
68 yacoB (2 uaca B HeJEIO).

IInanupyembie pe3yJabTaThl OCBOCHUS IPOrPAMMBbI ITPOMKMCAHBI Jajiee B paboueit
Iporpamme.

HEPUOJUYHOCTD U ®OPMbI TEKYIIEI'O KOHTPOJIA

OmeHka # CaMOOIICHKAa JIOCTWKCHHH yd4alluxcs B Tpolecce OO0y4eHHs CrnocoOCTBYyeT
(GOpMUPOBAHMIO YYBCTBAa YCIHEIIHOCTH, MOBBIIICHHUIO MOTHBAIMM K H3YUYEHUIO MaTeMaTUKH,
Pa3BUTHIO CTPEMJICHUS JEMOHCTPUPOBATH CBOU CIIOCOOHOCTH.

Bunbt konTpos:

1. TecTpoBaHue MO WHAUBHUIYAILHBIM TECTaM.

2.TecTupoBaHUE MO OJTHOMY BapHAHTY.

3.KontponbHas paboTa mo BapuaHTaM.

4.3auér-O6ecena mo MaTepuagam Kypca.

5.YcTHBIM onpoc.

6.0mpoc ¢ momomisto [IK (TecT ¢ BEIOOpOM 0TBETA).

7.HccnenoBaTenbcKas MM MPOEKTHAs padoTa.

8. TBopueckoe 3amaHue.

9.CMOTp 3HAHUH: KOHKYPC, UTPa, OJIMMIINA/Ia, BUKTOPUHA.
C 1uenpl0 MOHUTOPUHTA OOYYEHHOCTH MPOBOASTCS KOHTPOJIbHBIE PAaOOTHI IMOCIE HU3YUYCHHs KaxAOon

TJIaBBI, UTOTOBAsi KOHTPOJIbHAS paboTa 3a roJl.

AHAJIN3 OTPAKEHUS TPOI'PAMMBI BOCITUTAHUA

Pabouas nmporpamMma BoCIMTaHUsI THMHA3UU PEANU3YETCS B TOM YHUCIIE U YEPE3 UCIIOJIb30BaHHE
BOCIIUTATEILHOTO MOTEHIMalla YPOKOB TIeOoMeTpuu. DTa paboTa OCYLIECTBISETCS B CIEAYIOIIMX
¢dopmax: elloOyxaeHue oOydaromuxcs cOOMIOAATh HA YPOKE OOILENPHUHSATHIE HOPMBI TOBEIEHUS,
npaBwia  OOIIEHUS CO  cTapliuMU  (NMEAarornyecKMMu  pabOOTHUKAMH) W CBEPCTHUKAMU
(oOy4aroMucs), TPUHLIMIBl Y4eOHONW NUCIUILUIMHBI U CaMOOPIraHU3alluy; MPHUBJICYEHUE BHUMAHUS
oOyuaromuxcsi K IEHHOCTHOMY acIeKTy M3y4aeMbIX Ha ypoKaxX MpPeIMETOB, SIBICHUN, COOBITHI Yepes:
oOpalieHne BHUMaHUS HA HPABCTBEHHBIE ACTIEKThl HAYYHBIX OTKPBITUHA, KOTOPBIE U3Yy4alOTCsl B TaHHBIH
MOMEHT Ha ypOKe; Ha MPECTaBUTENECH YUEHBIX, CBSI3aHHBIX C U3y4YaeMbIMU B JaHHBI MOMEHT TEMaMH,
Ha TOT BKJIaJ, KOTOPBIM OHM BHECIU B Pa3BUTHE HALIEH CTpaHbl U MHUPA, HA JOCTOMHBIE NOJpa)KaHU
MpUMEphl X JKU3HHU, HA MOTHBBI MX MOCTYIKOB; ® lcronb30BaHHE BOCIUTATENbHBIX BO3MOXKHOCTEN
cojiepKaHusl y4eOHOro mpeaMera it (GOpMHUPOBAHUS Y OOYUAIOUIMXCS POCCHUHCKUX TPaJuIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX IIEHHOCTEH depe3 moJ00p COOTBETCTBYIOIIMX 3a]ayu s
peuieHust, MpoOJEMHBIX CUTYalMi Uit oOCyXIeHHs B Kiacce e BkiloyeHHe B YpOK HIPOBBIX
IpoIelyp, KOTOphIE IMOMOTalT MOAJAepkKaTh MOTHUBALUIO OOyYarOMIMXCS K MOJYYCHHIO 3HAaHUH,
HaJTAKMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHMH B KJacce, IMOMOTalOT YCTaHOBJICHUIO
n00poskenaTeibHOM atMochepsl BO BpeMsi ypoka. e [IpuMeHeHHe Ha ypoKe MHTEPAKTUBHBIX (hopM
paboThl, CTUMYJIUPYIOIIUX MO3HABATEIbHYIO MOTHBALIMIO oOydaromuxcs. ® [IpuMmeHeHue TpynmnoBoi
paboThl WK paboThl B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO HABHIKOB KOMAaHIHOW pabOTHI U
B3aMMOJICHCTBHIO C JAPYIMMH OOydarouMMucs. ® BbIOOp M HCIONb30BaHME HAa YPOKaxX METOJOB,
METOJIMK, TEXHOJIOTH, OKa3bIBAIOIINX BOCIHUTATEIbHOE BO3/JCHCTBIE HA JTUYHOCTh B COOTBETCTBUU C
BOCIIMTATEIbHBIM MJ€AJOM, LENbI0 M 33JayaMy BOCHUTaHM. e VHMIMMpOBaHME M IOAJEPIKKA
UCCIIEIOBATENIbCKOW  JIEATEIbHOCTH IIKOJBHUKOB B (OpME BKIIOYEHHS B YPOK PA3IUYHBIX
UCCIIEIOBATENbCKUX 33aJaHUN U 3a/a4, 4TO JJAeT BO3MOKHOCTb OOYYArOIMMCS NMPHOOPECTH HaBBIKU
CaMOCTOSITENTLHOTO PELICHUS TEOPETUYECKOM MPOOIeMbl, TeHEPUPOBAaHUSI M 0(OPMIIEHUSI COOCTBEHHBIX
TUIIOTE3,  YBAXKWUTEIBHOTO  OTHOIIEHMS K  YYXHUM  HA€AM, [yOJIMYHOrO  BBICTYIUIEHHS,
apryMEHTUPOBAHHUS W OTCTaUBaHUS CBOEH TOYKM 3pEHUS. © YCTAaHOBJICHUE YBAaKUTEIBHBIX,



JIOBEPUTENIbHBIX, HEPOPMAIBHBIX OTHOIICHUH MEXIy YYUTEIEeM U YUCHHKaMH, CO3JaHHe Ha YpOKax
HMOIMOHATBHO-KOM(OPTHOMN CpeIbl.

COAEPXAHUE YHEBHOIO MPEAMETA

7 KNACC

Havaneubie monsitus reomerpun. Touka, mpsimasi, OTpe30K, Jiyd. YToi. Buasl yrios.
BeprukanpHble U cMexHBIC YIibl. buccekTpuca yria. JlIomanas, MHOrOyroyibHUK. [lapauienbHOCTD |
NEePIEHINKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypbl. OCHOBHbIE CBOIlcTBa oceBOll cummerpuu. IIpumepsl cummeTrpuu B
OKpY’KaloieM MUpe.

OcCHOBHbBIE TOCTPOEHHUS C IOMOLIBIO LUPKYJAs U JuHeHku. TpeyronbHuk. Bbicota, Menuana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEHHBIN 1 pAaBHOCTOPOHHHI TPEYroJdbHUKN. HepaBeHCTBO TpeyroiabpHUKA.

CBoiicTBa ¥ MpU3HAKK paBHOOEAPEHHOTO TPEYTrobHUKA. [Ipu3HaKku paBeHCTBA TPEYTOJILHUKOB.

CpoiicTBa U NpHU3HAKU MapajuledbHbIX HOpsAMbIX. CyMMa YIVIOB TpEyrojbHHKA.
BHemrnue yrisl TpeyrojabHUKa.

[IpsimoyronbHbIi TpeyroiabHUK. CBOWCTBO MeIUaHbl IPSIMOYTOJIBHOTOTPEYrOJbHHUKA, POBEAEHHOM K
runoteHy3e. [Ipu3sHaku paBeHCTBa MPSAMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpSIMOYTOIBHBIH TPEYTrOJbHUK C
yriaom B 30°.

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa o
OosbLIeM yrie 1 0oJblleit CTOpOHE TpeyrojabHUKa. [leprneHanKynspyu HakJIOHHas.

I'eomerprueckoe MecTo To4eK. bruccekTpuca yriia U CepeIMHHBIA MEPIEHAUKYISAP K OTPE3KY Kak
TreOMETPHUYECKHE MECTa TOYEK.

OKpy)XHOCTb M KpYyT, XOpJla U JUaMeTp, UX CBOWCTBA. B3amMHOE pacroyio’keHHe OKPYKHOCTH U
npsamoil. KacarenbHas u cekymas K OkpyXHOCTH. OKpYy>KHOCTb, BIIMCaHHas B yroj. BrucaHHas u
OTHCaHHAasl OKPY)KHOCTHU TPEYrOJIbHHKA.

8 KNIACC

UYerpipéxyronbHuku. [lapamnenorpamMM, ero mnOpu3Haku U cBoWcTBa. YacTHble ciydyau
napajjieiorpaMMoB (TIPSIMOYTOJTBHUK, POMO, KBaJpar), X MPU3HAKU B CBOMCTBA. Tpamnerus, paBHOOOKas
Tpanenus, e€ CBOMCTBa U npu3Haku. [IpsMoyronpHas Tpanenus.

Merton ynBoenuss wmeauanbl. lLlenTpanbHas cummerpusi. Teopema @aneca u  Teopema o
MPONOPIUOHAIBHBIX OTPE3KaX.

CpenHue IMHUM TpEyroJibHUKA U Tpanenuu. LleHTp macc TpeyronbHuKa.

[Togobue TpeyronbHUKOB, Kod(pduiment mnomodus. [lpusHaku mom00UST  TPEYTrOIHLHUKOB.
[Ipumenenne mogooust NP PEIICHUH MTPAKTUIECKUX 3a7ad.

CpoiictBa muomaneil reoMmerpuueckux ¢uryp. Dopmynasl And  IUIOMIATM  TPEYroJibHUKA,
napajuiesorpamma, pomoa u Tpanenu. OTHOIEHHE TIoMAAeH To100HBIX GUTyp.

Brruncnenue miomazaei TpeyroibHUKOB 1 MHOTOYTOJIFHIKOB Ha KJIeTYaTol Oymare.



Teopema I[Tudaropa. [Ilpumenenue Teopemsl [Tudaropa nmpu pemeHnn NpakTUISCKUX 3a7ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIjia HpsIMOYTOJIBHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJECTBO. TpuroHomerpuueckue (yHkiuu yriaoss 30°,45° u 60°.

Bnucannble ¥ IEeHTpasbHBIE YIJIBI, Yol MEXAY KacaTelbHOW M XOpAOH. YTIBl MEXITY
XOp/AaMH U CeKyIIMMH. BrimcanHble 1 ONMcaHHbIe YeTHIPEXYTroIbHUKH. B3anMHOepaconoxenme
IBYyX oKpyxHOcTel. Kacanue okpyxHocteit. O01ie kacaTenbHble K ABYM OKPY>KHOCTSIM.

9 KJTACC

Cunyc, kocunyc, Tanreuc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
MPaKTUYECKHX 33]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pazoBanue nogodus. [logo6ue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 Mpou3BENEHUH OTPE3KOB XOPH, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYIHUX,
Teopema O KBaJIpaTe KacaTeJbHOM.

Bektop, mnmuHa (MOIynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPBI, MPOTHUBOIMOIOKHO
HaIlpaBJIECHHbIE BEKTOPbI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPALMH HAJ
BEeKTOpaMU. PasyokeHne BeKkTopa IO JIByM HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTsl
BekTOopa. CKalspHOE MPOU3BEIECHUE BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUS JIJIUH U
YTJIOB.

JlekapToBbl KOOpAMHATHl HA IUJIOCKOCTH. YpaBHEHUS MPSAMOHM U OKPYKHOCTH B
KOOpJIMHATAaX, [IEpEeCeUeHNEe OKPYKHOCTEH U NpsAMBIX. MeTOo KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTrOJBHUKHU. J[JTMHA OKpyKHOCTU. ['pagycHasi u paauaHHasi mepa yria,
BBIUMCJIEHHE JUIMH AYT OKpy>kHOCTel. [lnomanes kpyra, cekTopa, CerMeHTa.

JIBUM>KeHUsI TUIOCKOCTH U BHYTPEHHHE CUMMETPHUHU (Uryp (dIeMeHTapHbIe MPEACTaBICHUS).
[TapannensHbii nepenoc. [ToBopoT.

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

[Iporpamma oOecmeduBaeT JIOCTHIXKCHHE  CICAYIOIIMX  pPE3yJbTaTOB  OCBOCHHS
0o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O 001IeT0 00pa30oBaHUS:
JAUYHOCMHDbIE:

1) dopMupoBaHHE OTBETCTBEHHOrO OTHONICHUS K Y4YCHHIO, TOTOBHOCTH U
CMOCOOHOCTH OO0OYydYamIMUXCS K CaMOpPa3BHUTHIO W CaMOOOpa3oOBaHHUI0O HAa OCHOBE
MOTHUBAIIMU K O0OYYECHHUIO U 1O 3HAHUIO, BEIOOPY AaibHelIero oopaszoBanus Ha 0a3e
OPUCHTHPOBKH B MHpe Tnpodeccuit ® TpodecCHOHATBHBIX MPEAMOYTCHUMH,
OCO3HAaHHOMY MOCTPOCHUIO WHAMBUIYATbHOW 00pa3oBaTEIbHON TPACKTOPHUHU C YUETOM
YCTOWYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

2) ¢hopMuUpOBaHUE IIEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OONICCTBEHHOW MPAKTHKH,

3) bopmupoBaHME KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIICHHH U COTPYIHHYECCTBE
CO CBEPCTHHUKAMH, CTapIIMMH W MJIQJIIUMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIe3HOM, y4eOHO-UCCIeNOBATENbCKOM, TBOPYECKOM W JAPYrUX BHUAAX JEATENb-
HOCTH;

4) yMeHHEe SCHO, TOYHO, TPAMOTHO HW3JaraTh CBOM MBICIIM B YCTHOW M MHUCHbMEHHOM
pedyu, MOHUMAaTh CMBICI TMOCTaBJIEHHOM 3aJauyd, BHICTpPaWBaTh AapryMeHTAlHUIo,



5)
6)
7)

8)

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

HNPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI;

KPUTUYHOCTh  MBIIJIEHUS, yYMEHHE  PAcCIO3HaBaTh JIOTHYECKH HEKOPPEKTHHIE
BBICKA3bIBaHUS, OTIMYATh THIIOTE3Y OT (PaKTa;

KpPEaTUBHOCTb MBIIIJICHHUSA, WHULMATHUBA, HAXOJYUBOCTb, AKTMBHOCTb IIPU DPELICHUHU
reoMeTpUYEeCcKUX 3ajay;

yMEHHE KOHTPOJMPOBATH IpOLlECC M  pe3yabTaT ydyeOHOW MaTeMaTH4ecKOH
JESATEIbHOCTH;

CIIOCOOHOCTh K AMOLIMOHAJIBHOMY BOCHPHUATHIO MaTe€MaTHYE€CKUX OOBEKTOB, 3ajad,
pEeUIeHHU I, pacCyKICHUM;

Memanpeomemmuole:

YMEHHE CaMOCTOATEIbHO MJIAHUPOBATh AJIbTECPHATUBHBIE IIYTH JOCTHKEHMS LEJICH,
OCO3HAHHO BBIOMpaTh Haumbojee d>GGEKTUBHBIE CMOCOOBI penieHus Yy4eOHBIX U
II03HABATEJIbHBIX 3a/a4;

YMEHHE OCYUIECTBJIATh KOHTPOJb IO Pe3yJbTaTy U MO crnocoly AeicTBUS HAa YpOBHE
HPOU3BOJBHOIO BHUMAHUS U BHOCUTh HEOOXOJUMbIE KOPPEKTUBBI;

yMEHHE aJeKBaTHO OLEHHUBATh MPAaBUJIBHOCTb MJIM OIIMOOUYHOCTH BBIIOJHEHUS
yueOHOl 3amaum, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&
pelieHus;

OCO3HAHHO€  BJIAJICHUE JIOTUYECKUMM  JEHCTBUSIMU  ONpENCICHUA  IOHATHH,
0000mIeHus, YCTaHOBJICHUS aHaJIOTH, KJIacCCUPUKAIIUH Ha OCHOBE
CaMOCTOSITeILHOTO BbIOOpAa OCHOBAHUM M KPUTEPUEB, YCTAHOBIECHUS POJAOBUIOBBIX
CBsI3CH;

YMEHHME YCTaHABIMBATh IPUYMHHO-CIEJCTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE
paccyX/JeHHe, yMO3aKJIIOUYEHHE HMHAYKTUBHOE, JAEJYKTHBHOE U IO aHAJOrUH) U
BBIBOJIbI;

yMEHHUE CO037aBaTh, MPUMEHATh M MpPeoOpPa3oBbIBATh 3HAKOBO-CUMBOJHUYECKHE
CpelICTBa, MOJIENIM U CXEMBbI JJIs pelIeHUs] Y4eOHbIX U MO3HABAaTEIbHbBIX 33a/1a4;
YyMEHHE OPraHU30BBIBATH YUeOHOE COTPYAHHUUYECTBO U COBMECTHYIO JESITEIbHOCTH C
y4UTENEeM U CBEPCTHUKAMHU: OMNpENeNsATh LEeNH, pacnpeneisiTb (YHKIUU U POJIHU
Y4aCTHUKOB, 001ue cnocoObl paboThl; yMeHHE paboTaTh B rpyIne: HAX0IUTh obIIee
pelieHre M pas3pemaTb KOH(QJIHMKTH Ha OCHOBE COTIJACOBAaHMS MO3MIUN U yuéTa
MHTEPECOB; ClylaTh NapTHEpPA; (QOpPMYIUpPOBaTh, apryMEHTUPOBATh M OTCTauUBaTh
CBOE MHEHHE;

dbopMupoBaHUE U pa3BUTHE Y4eOHOW M 0OLIENOIB30BATENHCKON KOMIETEHTHOCTH B
00J1aCTH HCTMOJIb30BAaHUS MH()OPMALIMOHHO-KOMMYHUKAUMOHHBIX TexHojoruit (MKT-
KOMIIETEHTHOCTH);

nepBOHAYajJbHble MpeACTaBIeHUs 00 HAesX M O MeTojJaX MaTeMaTUKH Kak o0
YHUBEPCAJIbHOM SI3bIK€ HAYKM U TEXHUKH, O CPEJICTBE MOJIEIMPOBAHUS ABICHUU U
IIPOLECCOB;

yMeHHE BUAETh MaTeMaTHUYECKYI0 3aJauy B KOHTEKCTE€ NpOoOJeMHOW CUTyalluu B
JpYruX AUCUUILINHAX, B OKPYXKAIOLIEH KU3HH;

yMEHHE HaXOJWUTh B PAa3IMUHBIX MCTOYHHUKAX HHPOpPMALHI0, HEOOXOAUMYIO A
penieHuss ~ MaTeMaTH4ecKHX  MpoOsieM, W MpencTaBlIsATh €€ B MOHATHOH ¢opMme;
NpUHUMATh pelieHue
B YCJIOBUSAX HEIMOJHOW U N30BITOYHOM, TOUHOW U BEPOSITHOCTHON MHQOpMALIHH;
YyMEHHME TOHMMAaTb M HCIOJb30BAaTh MaTE€MaTHYECKHUE CpPEACTBAa HArJIAAHOCTHU
(pucyHKH, YEpTeX U, CXEeMbl U [Jp.) MJIs HWUIIOCTpPAlluU, WHTEepIpeTanuH,
apryMeHTaluu;

YMEHHUE BBIIBUTATh TUIOTE3bl IPU PEIICHUHN y4eOHBIX 3a7a4 U MOHUMATh
HEOOXOJUMOCTh UX MPOBEPKH;

yMEHHE NPUMEHATh MHAYKTUBHBIE U JEeAYKTHBHBIE CHOCOOBI PAaCCyXIE€HHUH, BUIETH
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pa3sIMyYHBIE CTPATETMU PELICHHS 3alad; NOHMMAHHUE CYHIHOCTH  aJIrOPUTMHUYECKHUX
OPEANUCAaHUM U yMEHHE JeHCTBOBATH B COOTBETCTBUH C IPEUIOKEHHBIM aJIrO PUTMOM;

15) yMeHHe caMOCTOSTEIbHO CTAaBUTh II€JIH, BHIOMpPATh W CO3JaBaTh alTOPUTMBI IS
pelieHuss y4eOHbIX MaTeMaTH4YeCKUX Impoliem;

16) ymeHue TIUIaHUPOBATh W  OCYIICCTBIATH JCSATENBHOCTh,  HANPABICHHYK  Ha
pelleHue 3axad  UCCIeJOBaTEIbCKOTO XapaKTepa;

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3ynbTaThl OCBOCHUS MPOrPaMMbl Y4eOHOTO Kypca K KOHIy oOydeHus B 7
KJj1acce:

Pacnio3HaBaTh M3yuyeHHbIE TE€OMETpPUYECKHE (UIYpbl, ONpeNeNiaTh HX B3aUMHOE
pacroyio’)keHue,  M300pakaTh ~ T€OMETpUYECKHe  (UTypbl,  BBIIOJIHATH  YEPTEXKH IO
YCIOBUIO 3anaud. [3mepATs JMHEWHBIE W YIVIOBbIE BeIWYMHBL. Pemars 3amauu Ha
BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIUYMH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX M YIVIOBBIX BEIMYUH NPEJIMETOB B peaibHOM JKH3HH,
pasMepoB NPUPOAHBIX O00BEKTOB. PasmuuaTe pasmepsl 3THX OOBEKTOB MO MOPSAKY
BEJIMYUHBI.

Crpouth 4epTeKH K FEOMETPUUECKHUM 3aJa4aM.

Ilosnp30BaTbCs NpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIB30BATh IPU3HAKU U CBOKCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPH PELLICHUU 3aj1au.

IIpoBOAUTB JIOTUYECKUE PACCYKIEHUS C UCIIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[lonp30BaTbCsl NpPU3HAKAMU PABEHCTBA IPSMOYTOJBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEAEHHONW K TUIIOTEHY3€ MPAMOYIOJbHOIO TpPEYTOJIbHUKA, B PELICHUU
FeOMETPUYECKHX 3a/au.

Onpenensitb NapauieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTs NapajjieIbHOCTh MPSIMBIX C TOMOLIBIO PABEHCTBA PACCTOSHUM OT TOUYEK
OJIHOM MPSIMOM 70 TOYEK JAPYTOM IPsIMOiA.

Pemare 3a1aun Ha KieT4aTol Oymare.

[IpoBOoUTH BBIYMCICHMS M HAXOOUTh YUCIOBbIE W OyKBEHHbIE 3HAUYEHUS YIJIOB B

FEOMETPUYECKUX  3aJa4aX C  HCIOJB30BAHUEM CYMMBI  YIJIOB  TPEYTOJIbHUKOB U

MHOTI'OYT'OJIbHHUKOB, CBOICTB YTJIO0B, O6pa30BaHHLIX npu nepeceuCHnn ABYX
NnapajiCJIbHbIX HPSAMBIX ceKyIueﬁ. Pemate MPAKTUYCCKUC 3ala4l Ha HaAXOXIACHUC YTIIOB.
Braanets INOHATHECM reoMCTpHUICCKOIo MCCTa TOYCK. YMmeTh

OTpeAeNsaTh OUCCEKTPHUCY YINa U CEPeAHHHBIN MEePIEeHAUKYISIP K OTPE3Ky Kak

reOMETPUUYECKUE MECTA
TOYEK.

@opMynHpOBaTh OMNPEAEICHUSI OKPY)KHOCTH W Kpyra, XOpAbl M JUaMeTpa OKPY>KHOCTH,
MOJIB30BaThCS WX CBOMCTBAMHM. YMETh NPUMEHSITh 3TH CBOMCTBA IIPHU PEIICHUHU 3a]a4.

Bragets noHsITHEM ONMKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAaXOUThEE LEHTP.
[Tonb30BaTbes GakTaMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYrOJIbHUKA MIEPECEKAOTCsl B OAHON
TOYKE, U O TOM, YTO CEPEANHHBIE NEPIIEHIUKYJIIAPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE.

Brnagers moHATHEM ~— KacaTenbHOM K OKPYXHOCTH, MOJIB30BaTbCA  TEOPEMOM O
MEePIECHINKYJISIPHOCTH KacaTeIbHOW U paJinyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.

[lonp30BaTbcst  OPOCTEHIIMMU  TEOMETPUYECKMMHM  HEPABEHCTBAMH, IOHHUMATh  HX
MPAKTUYECKHUI CMBICIT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHHUS C MTOMOIIBIO HUPKYIIS ¥ JIMHEUKHU.



IIpenmeTHsbIe pe3yiabTaTel  OCBOCHHS  IPOrpaMMBI yuyebHOTO  Kypca K
KOHITyoOy4eHus B 8 KJiacce:

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10JIb30BAaThCANUX
CBOMCTBAaMH IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHsTH CBOMCTBA TOUKU IE€PECEUEHUS] MEAMAaH TPEyrojbHUKA (LIEHTpa Macc)B
peLIeHuN 3a1a4.

Biagers noHsTHEM CpenHEH JIMHMM TPEYrOJbHHMKA W Tpaleluu, INPUMEHSITbh MXCBOMCTBA
IIPY pEIIEHUU reomeTpudeckux 3anad. [lonp3oBarbesa Teopemoit Paneca

U TEOPEMOH O MNPOMNOPLHUOHAIBHBIX OTPE3KaX, NPUMEHATh UX Ui PELICHUS NPAKTUYECKUX
3aja4.

[TpuMeHsATHh MPU3HAKH 110100 TPEYTOJIHHUKOB B PELICHUN T€OMETPUUYECKUX 3ajad.

ITonwp3oBatbes Teopemoii Iludaropa i perieHuss reOMeTpUYECKUX U MPAKTUUECKUX 3ajad.
Crpouth MaTeMaTU4YECKYyI0 MOJIENb B MIPAKTUYECKUX 3a7a4ax, CAMOCTOSTEIIBHO JENIaTh YEPTEK
U HAXOJUTh COOTBETCTBYIOIUE JJIMHBI.

Bnagerp noHATHAMH CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOro yrjia MpsMOYTOJIBHOTIO
TpeyrojabHuKa. [101p30BaThCSl 3STUMHU NOHATUSMU U1 PELLIEHUS IPAKTUYECKUX 3a/1ad.

Bbruuciare (pa3ianyHbIMU cioco0amu) IUIOIIAb TPEYTOIbHUKA U IUIOIIA MHOTOYTOJIBHBIX
¢uryp (monp3ysch, Te HEOOXOIUMO, KalIbKylIsITOpoM). [IpuMeHsATh MOJydeHHbIE yMEHHs B
IIPAKTUYECKUX 3a7a4ax.

Bnaners NOHATHSAMM BIHCAaHHOIO M LEHTPAIbHOTO YIJIA, MCIOJIB30BaThb TEOPEMBI O
BIIMCAHHBIX yrjax, yrilax MeXJy XOpAaMHU (CEeKYLUIMMH) U yIile MEX]y KacaTelbHOH U XOpJI0H
IpU PELIEHUH TeOMETPUYECKHX 3a/1a4.

Bnagers NMOHATHEM ONUCAaHHOIO YETHIPEXYTOJBHUKA, MPUMEHSATH CBOMCTBA OINHCAHHOTO
YeTBHIPEXYTOJIbHUKA NPU PELICHUH 33/1a4.

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTHYEeCKHE MOJAETH JUIs
3a7a4  peaJbHOM  KM3HM U IPOBOJUTH COOTBETCTBYIOIIME BBIUHCJIEHUS C
PUMEHEHHUEM N0J1I00Us U TPUTOHOMETPUH (IIOJIB3YSCh, IIe HEOOXO0AUMO, KAIbKYISITOPOM).

Hpe,[[MeTHLIC PE3YIbTAaTbl OCBOCHUS MPOIrpaAMMBIL yqe6Hor0 KypCa K KOHLIY O6y‘leHI/I${ B 9
KJacce.

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C UX TIOMOIIBIO Pa3IUYHbIE
AJIEMEHTHI MPSIMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHHEe NPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
Haxomute (Cc moMoOuIpl0 KalbKYJISATOpa) JUIMHBL W YIJIbI JUISl HETAOJIMYHBIX 3HAUEHUH.

[Tonb3oBaTbes (popmynamMu MPUBENEHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM
JUISl HAXOKIEHHSI COOTHOIIEHUH MEX/1y TPUTOHOMETPUYECKUMH BEITMUMHAMM.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HAXOXJICHUS DPA3JIMYHBIX 3JIEMEHTOB
TPEYrojbHUKa («peIIeHUEe TPEYTrOJIbHUKOBY), MPUMEHATh MX MPH PEIICHUH T€OMETPUYECKHX
3aj1ad.

Brnaners nmoHsTHSAMH mpeoOpazoBaHMs MOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJIOOHBIX
¢uryp. Ilonb30BaThCst CBOMICTBaMU MOAO0MS TPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIIATH JIHMHBI U
HaXOJUTh YIIbl y MoaoOHBIX ¢uryp. [IpuMeHsTs cBoiicTBa momodus B IPAKTUYECKUX
3aJadyax. YMeTb NPUBOJAUTH TPUMEpPHl TMOAOOHBIX (DUTYPB OKPY)KAIOLIEM MHUPE.

[Tonb30BaTbcs TeOpeMaMH O TMPOU3BEIACHHM OTPE3KOB XOpJ, O MPOU3BEACHUM OTPE3KOB
CEeKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, IOHHUMATh HUX T'COMETPUYECKUNH U (U3NUYECKUN CMBICI,
NPUMEHATh UX B PEIICHUH T€OMETPUYECKUX U (U3MYECKUX 3ajnad. [IpuMeHATh CKalsipHOe
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NPOM3BEACHUE BEKTOPOB ISl HAXOXKICHHS UTHH U YTJIOB.

[Tonb30BaTbcsi METOMOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHITh €ro B PEIICHUU
TEOMETPHUYECKUX W MPAKTUICCKUX 3a]1ad.

Brnagers MOHATHSMU MPaBUIHBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPYKHOCTH, JUTHHBI JYTH
OKPY)KHOCTH ¥ paJIMaHHOW MEphlI yIJia, YMETh BBIYHCIATH IUIONIAh KPyra W €ro 4YacTew.
[TpuMeHSTh MMOTYYCHHBIC YMEHUS B IPAKTHYECKHUX 3a1a4ax.

Haxomute ocu (WIu TEHTPHI) CUMMETpuUd (UTYp, TPUMEHSATH IBUKCHHS IUIOCKOCTH B
NPOCTEUIIHNX CITyJasX.

[TpuMeHsTh MONyYCHHBIE 3HAHHMS HA MPAKTHUKE — CTPOUTh MAaTEMAaTUYECKHE MOJICIHU JUIs
3aa4 = peampbHOM  JKM3HM W TPOBOJHTH COOTBETCTBYIOIIIHE BBIYHCIICHUS C
NPUMEHEHHEM TIOJO00Ms W TPUTOHOMETPUYECKUX (DYHKIHMH (MOJIB3ysACh, TIe HEO0OXOAMMO,
KaJIbKYJIITOPOM).

Opranusanust NPOEKTHON W Yy4eOHO-UCC/IeJ0BATEIbCKOM NeATeJILHOCTH

ydauuxcst

B mnpomecce ocBoenusi kypca (OpMHPYIOTCS YMEHHS W HaBBIKM CAaMOCTOSITEIILHOM
HCCIIEIOBATENILCKOM  AESITeNbHOCTH; YMEHHS (OpMyIHMpoBaTh MpoOJIeMy HCCIeI0BaHUS,
BBIIBUTATh THUIOTE3Y; HABBIKA OBNAJCHUS METOIMKON cOopa M oQpOopMIIEHHS HalIEHHOTO
MaTepuaina; HaBbIKM OBJAQJICHUS HAayYHBIMM TEPMHUHAMH B TOH 0O0JacTU 3HAHUS, B KOTOPOH
MIPOBOJUTHCSI MCCIICIOBAHUE; HABBIKM OBJIAJCHUS TEOPETUUYECKUMHU 3HAHMSMU IO TEME CBOEH
paboThl U mupe; yMeHus: opOpMIIATh JOKIIA[, UCCIEI0BATENbCKYIO paboTy.

Bo3moskHbBIE pe3ynbTaThl IPOSKTHOM 1€ATEIbHOCTH yYAIUXCSL:

JUYHOCTHO WM OOIIECTBEHHO 3HAYMMBIA MPOJYKT: MAaKeT MaTeMaTH4eCKOro OOBEeKTa,

pedepar, Tpe3eHTalMs, HaArIsAgHOE TMOocoOMe, raszera, JKypHal, BUACO(DUIBM,

doroanbO0M, BBICTaBKa, KOJIEKIIHS, BUKTOpPUHA, KOMIUIEKCHas pabota u T.4. [Ipogykr

MPOEKTa, MOJDKEH OBITh 3HAYMMBIM HE TOJBKO JIA co3jJareneidl u pa3paboT4HMKOB

MPOEKTa, HO U Ui IPYTUX JIUI, Yel uHTepec OyAeT KaKuM-TO 00pa3oM COMPHUKACATHCS C

TEMOH IIPOEKTAa.

Cucrema OleHKH JOCTHKEHHMSI IUIAHUPYeMbIX Ppe3yJbTaTOB OCBOEHUSI Kypca
reoMeTpuu o0yyawmmMucs 7-9 KiaccosB.

CucreMa OLIEHKH BKJIIOYAET MPOLEAypbl BHYTPEHHEN U BHEUTHEN OIICHKU.

BHyTpeHHss OLleHKA BKJIIOYAET:

- CTapTOBYIO IMarHOCTHUKY,

- TEKYIIYIO U TEMaTUYECKYIO OLIEHKY,

- nopT¢oIHo,

- BHYTPU-IIKOJIbHBII MOHUTOPUHT 00pa30BaTeNIbHbIX JOCTHKEHUH,

- IPOMEKYTOUYHYIO U UTOTOBYIO aTTECTAIMIO 00YJaOLIHXCS.

10



TEMATHUYECKOE N/TAHUPOBAHUE

depepanbHana paboyas nporpamma | MatemaTuka. 5-9 Knaccbl (6a3oBbii

7 KNACC

HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIbI IEITEILHOCTH 00yUYaIOIIMUXCS

(Tembl) Kypca 4acoB COJZIEpXKaHUE
[Ipocreimue 14 IIpocrenmue DopMyJIUPOBATH OCHOBHBIC IIOHATHS U OIIPEIECIICHUS.
reoMeTpuyeckue GUrypsl u r€OMETPUYECKHUE Pacno3naBaTth H3y4eHHbIE TEOMETPUUECKUE (DUTYPHI,
WX cBoMcTBa. M3mepenue OOBEKTHI. OIpeAeJATh UX B3aNMHOE PACIIOJIOKEHNUE, BHIMOJIHATH
FEOMETPUYECKUX BEJIUUNH MHOroyroJjapHuK, 4epTEXK MO YCIOBHUIO 3a1a4U.
JIOMaHasl. IIpoBoaUTH NPOCTEUIIINE MOCTPOCHUS C TIOMOILBIO TUPKYJIS

CMmexHbIe U
BEPTHUKAJIbHBIC YTIIH.
Pabora

C IPOCTEUIITUMHU
yepTeKaMHu.
N3mepenune TMHEeMHbBIX
1 YTJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATh TUHEWHBIC U YTIIOBbIE BETUYUHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha ria3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAUTH IPyOyI0 OIIEHKY UX Pa3MEPOB.

PemaTh 3a1aun Ha BBIUKCIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

Pemarts 3a/1aun Ha B3aMMHOE PacIOJIOKEHHE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIacCUPUKALIMIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBBIC BEJIMUUHBI, IPOBOAUTH
HE0OXOIMMbIE 10Ka3aTeNbHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHS T€OMETPUN

11
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TpeyroybHUKN

22

IToHsTHE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3naBaTth napbl paBHbIX TPEYTrOJIbHUKOB HA TOTOBBIX
yeprexkax (C yKka3aHUEM IPU3HAKOB).

12
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOoOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoIBoAUTH clieACTBUS (PAaBEHCTB COOTBETCTBYIOITUX
AJICMCHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPHCHI, BBICOTHI,
MeUaHbl TPEYTOHbHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; MepuMeTpa TPEyroIbHUKA.

dopMyJIHPOBaTh CBOMCTBA U ITPU3HAKHA PABHOOSIPEHHOTO
TPEYTOJIbHHKA.

CTpouThb 4epTEKH, peliaTh 3242491 C IIOMOIILIO
HAXOXKJEHHUS PaBHBIX TPEYTOJHHHUKOB.

IIpuMeHATH TPU3HAKY PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoab3oBaTh UGPOBBIC pECYPCHI IS HCCIeI0BAHUSA
CBOMCTB M3y4aeMbIX uUryp.

3HAKOMUTBCSI ¢ UCTOPHEN Pa3BUTHS T€OMETPUHU

13
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[lapannensHble NpsIMBIE, 14 [TapannensbHbie ®opMyJIHPOBATH NOHATHE [TAPATUICIIBHBIX IPSAMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHbBIE U rapasuleNIbHbIX IPSAMBIX cekyuieil. [IpoBoauts
OJHOCTOPOHHUE YIJIBI, | J0KAa3aTelbCTBA NapAJUIEIbHOCTH ABYX MPSMBIX C IIOMOILIBIO
oOpa3oBaHHbIE YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpU [IEPECCYCHUN TPETbEU MPSIMOA.
IapajuIeNIbHBIX BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIIEH). HaxoauTh yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB
[Ipu3Hak B TEOMETPUYECKHX 33/1a4axX C UCIOJIb30BAHUEM TEOPEM
M1apajuIeIbBHOCTH 0 CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
PSAMOM.
Cymma yrioB
TPEYTOJIbHHUKA.
Bremnue yriibsl
TPEYTOJIbHUKA
OKpYX HOCTb U KPYT. 14 OKpyX HOCTb, XopJila 1 | DOpMYJIUPOBATH ONpPeaeIeHNsI: OKPY>KHOCTH, XOP/IbI,
['eomerpruueckue JUaMETp UX CBOMCTBA. | JHAMETpa U KacaTelabHOM K OKpyx)HOCTH. M3yuaTh nx
TTOCTPOEHHUS KacarenbHas CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBathb, B TOM YKCIIE HCHIOJIB3YH HH(POBLIE
OKpyX HOCTb, pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP

BIIMCaHHas B yIoOJI.

OKPYHOCTH, BIIMCAHHOW B yT'0JI; PABEHCTBO OTPE3KOB

14
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTB,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIIMICAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars metoa ' MT 111 qokaszarenbcTBa TEOpEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIECHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemiaTtb OCHOBHBIE 32/1a4M HA OCTPOEHHE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
IIPSAMOU, MTPOXOIAIIEH YEPE3 TaHHYIO TOUKY U
MIePIICHIUKYJIIPHON JaHHOH MPsIMOI; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHbBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE 1 PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUN 0000ITIeHe OCHOBHBIX | MEXIY pa3IMYHbIMU YacTSIMH Kypca

MOHATUU U METOZIOB

Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68

YACOB I1IO ITPOT'PAMME

15
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8 KNNIACC
HanmenoBanue paznena | KoamuecTtso OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYaIOIIMUXCS
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOJIbHUKN 12 [Tapamnienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
IIPU3HAKHA U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONPeEAEJIeHHs: TapalIeIOrpaMma,
HapajiyIeIorpaMMoB OpsIMOYTOJIbHUKA, poM0Oa, KBaJipaTa, Tpaneuu, paBHOOOKOH
(IpAMOYTOIBHUK, TpaIeuny, NPSIMOYTOJIbHOU TPAELUN.
poMO, KBaapar), ux Jloka3bIBATh M UCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NAapajlIeIOrpaMma,
Tpanenns. IpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOM
PaBHOOOKas 1 Tpaneuuu, NpsAMOYTOJIbHOUN TpaIleluH.
PSIMOYTOJIbHAs IIpuMeHsAThL MeTOA YBOCHUS MENAHbI TPEYTOJIbHUKA.
Tpareuuu. Hcnoan3oBath 1upoBbIe pecypehl A UCCAEAOBAHUS
Meron yasoeHus CBOMCTB U3y4aeMbIX QUTYP.
MEINaHBbI. 3HAKOMUTBCS C MCTOPHMEN Pa3BUTHSI TE€OMETPHUH
[enTpanbHas
CUMMETPUS

Teopema Daineca u TeopemMa 15 Teopema Paneca u IIpoBoaUTH MOCTPOCHUS C TOMOUIBIO IUPKYJIA U JTUHEUKN

0 IPONOPIUOHATBHBIX
OTpe3Kax, MoJJ00HBIC
TPEYTOJIbHUKHU

TeopemMa

O TIPOTIOPIIUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

¢ ucnonb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE30K.

IIpoBoauTh 10KA3aTENBCTBO TOT'O, YTO MEAUAHBI
TPEYTroJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE, U HAXOAUTh

16
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Tpanenus, e€ cpenHss
JIVHUS.
[IponopuroHanbHbIE
OTPE3KH.

IlenTp macc

B TPEYTOJILHUKE.
[TonoOHbIe
TPEYTOIbHUKH. Tpu
MpU3HaKa noo0us
TPEYTOJILHUKOB.
[IpumeHnenue
moaoous

MIPU PEIICHUU
MIPAKTUYECKUX 3a7a4

CBSI3b C IICHTPOM Macc, HAX0AMTh OTHOILIEHUE, B KOTOPOM
MEMAHbI IEJSATCS TOUKOU WX MepeceueHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBLHUKHN HA TOTOBBIX YePTEkKaxX
C YKa3aHHEM COOTBETCTBYIOIINX MIPU3HAKOB MOAOOHS.
Pemats 3aga4u Ha MOOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
0TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU IpHU3HAKA 10A00MUS TPEYTOJbHUKOB.
IIpuMeHSITH OTyYEeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUYECKUX U MPAKTUUECKUX 3a/au.

3HAKOMMTBCS C HCTOPHeEN pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TUTIOMIA U
TPEYTOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NMPEACTABICHUAMH 00 0011eH
TEOPUH ILJIOIAIU (MEpHI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIM CMBICIL.

BeiBoauTh GOpMYIIBI IUIONIAIM MTapaIeIorpaMMma,
TPEYroJIbHUKA, TPareuuu U3 GopMyJibl TUIOIIAAH
IPsIMOYTOJIbHUKA (KBaJparta).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUArOoHa N U YIoJl MEX1y HUMH.
Haxoauts miomaan Guryp, n300pakEHHBIX Ha KIIETYaTOU
Oymare, HCIoJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
J0CTpanBaHHUE.

17
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp’KaHHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCIIOJIE30BaHMUS BCTIOMOTaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUECKIX 3a/1a4.
HaxoauTtsb muiomaay nogoOHbIX QUryp.

BoruucjasaTs iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.

Pemarnb 3alavdi Ha IU10aab € IMPAaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa u
Havalia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMCHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B ITPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTHPOBATH ONIPEACICHUS TPUTOHOMETPUUECKUX
(GYHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHHS MEXIY CTOPOHAMU B
PSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yrilaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyJsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO IS HAXOXKICHUSA
COOTHOIICHHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHsITH TOTyYEHHBIE 3HAHUS U YMEHUS ITPU PEILIEHUU
PAKTUYECKUX 3a/1a4.

3HAKOMHMTBCH ¢ HCTOPUEH Pa3BUTUSA T€OMETPUN

18
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YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

Yrael Mexay
XOpJlaMu U
CEKYIIIMMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOIBHUKH,
UX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PACIIOJIOAKEHUE JIBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMCaHHBIE YIJIbl, ONUPAIOIINAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTB UX CBOWCTBA U MPU3HAKHU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y

19
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMH YaCTSIMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KNACC
HaumenoBanue pazaena | KoimuectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUaAIOIINXCSI
(TempI) Kypca 4acoB coJIepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJIUPOBATH ONpeeTeHUsI TPUTOHOMETPUUECKUX

KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX U MPSIMBIX YIJIOB.

Penienue TpeyroibHUKOB ¢byHukiuit yriaos ot 0° | BBIBOAUTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmys (c paguycoM ONUMCAaHHOW OKPYHOCTH).
NpUBEIEHUS. BoiBoauTH GOPMYJIBI 1151 BBIYUCJICHUSA TUIOMIAAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJIa
TeopeMa CHHYCOB. IJIONIAU TPEYTroJIbHUKA YEPE3 IBE€ CTOPOHBI U YTOJI MEXKTY
Pemienme HUMH, (popMyJia TIIOMIAIN YeTHIPEXYTOJIBHIKA Yepe3 ero
TPEyrOJIbHUKOB. JIMArOHAJIM M YTOJI MEXKAY HUMHU ).
IIpakTuuecKoe Pemiath TpeyroabHUKH.
IpUMEHeHNe PemaThb npakTUdeckue 3aj1aun, CBOASAIINECS
JIOKa3aHHBIX TEOPEM K HaXOKICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA

[TpeoOpa3zoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHATHE PEOOPA30BAHUS TOI00OUS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 rIpeoOpa3oBaHUU
10JTO0HS.
COOTBETCTBECHHBIC
DJIEMEHTHI MOJOOHBIX
duryp.

Teopema

0 MIPOM3BEIACHUHN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBath OTHOIIEHHE TUHEHHBIX JIEMEHTOB (DUTYP
py npeoOpa3oBaHUU OI00MS.

Haxoautp nnpumepsl 1o1001s B OKpyKaromien
JNEUCTBUTEIBLHOCTH.

BbIBOAUTH METPUYECKHUE COOTHOLIEHUSI MEXK Y OTpE3KaMu
XOpJ, CEKYIHUX U KacaTeJIbHbIX C UCIOJIb30BAHUEM
BITMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.

PemaTh reomeTpuyeckue 3a1auu M 3a7a4d U3 peanbHOU
’KU3HU C UCIIOJIb30BAHUEM MOJIOOHBIX TPEYTOJIbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
reOMETPUUYECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeneeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCII0, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONIEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 10 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BopI4uCasiTh CyMMY, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHNE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUIs PELLICHUS 3a1a4
bu3uKu

I[eKapTOBBI KOOpANHATLI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meton kooparHAT
IIPY PELICHUU
F€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaTh NOHSTHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHUE NIPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LEHTpa U pajguyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBIO METO/1a KOOPAMHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSMOI
IIPYU PELIEHUU 337124, JJIs1 ONPEIEIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEILIEHUU T€OMETPUUYECKUX U
PAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MAaTEMaTUYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICIOBAHUN
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
ITo1b30BaTHCSI TOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJsATh
YUCJIO T, JUIMHY IyTH U paUaHHYIO0 MEpY yria.
IIpoBoauTH MEpexo OT pauaHHON MEPHI yria

K FPalyCHON 1 HA00OPOT.

OnpenensiTh IIOMAAb KpyTa.

BoiBoguth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasats mionany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTs 11o1aam B 3a1a4ax peajabHON )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Ipumenenue

IIPU PEIIECHUH 3a7a4

Pa30upaTs npuMepsl, WILTIOCTPUPYIOIINAE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONIPEIEIICHUS NTApAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTp 1IeHTpHI U OCH CUMMETPUI TTpOCTEHIINX (uryp.
IIpuMeHATH apaeNbHbli NEPEHOC U CHMMETPHIO MPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupath MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 0000IICHNE,
cCUCTEMAaTH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: HUTYpa, TOUKA, TIPsIMAs, YTOJI,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METO0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
npsiMBbIE.
OKpy»XHOCTb U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
ONIMCaHHbIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Briucanusie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue uryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY NPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TIJIOIIAAN KpyTa,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3JIMYHBIMU YaCTSMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCETHEBHOM KU3HU
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U ONHMCAaHHbIC
YETHIPEX YT OJbHUKHU.
Teopema ITudaropa u
HayaJia
TPUTOHOMETPHUH.
Pemenue o6mux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JBmxenus. [logooOue.
Cummerpus.
[Inomans.
Brruucnenue
romanen. [ lnomann
NoI00HBIX QUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBIIEE KOJIMYECTBO
JACOB IIO ITPOI PAMME
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KaneHgapHo-TemaTuueckoe n/iaHMpoOBaHue
no reometpun 7 Knacc Ha 2023-2024 yyebHblii rog,
Kon-Bo uacos (roa) 68
MNeparor: Muxannosa O.B.
Mporpamma: J1.C. AtaHacsaH, B.®. byty3os

[Hara [Hata XapaKTepUCTUKA OCHOBHBIX BUJOB
KomnuectBo
Ne ypoka Conep:xkaHue MaTepuaia aco o o JIEATEITLHOCTH YUCHHUKA
4acoB N .
wiany | ¢akry (Ha ypoBHE y4eOHBIX ICHCTBUIA)
['napa |. HauajbHbie reoMeTputieckue coe1eHust 13 OOBSICHATD, UTO TAKOE OTPE3OK, JIyY, yroil, KaKhue (GUrypbl Ha3bIBAIOTCSl PABHBIMH, KaK
IIpamas u otpesok. JIyd u yrom 2 CpPaBHHMBAIOTCSA U M3MEPSIOTCS OTPE3KH U YTIIBI, YTO TAKOE ITpadyC M TpaayCHas Mepa yria,
CpaBHEeHHE OTPE3KOB U YTIIOB 2 KaKOW yroJ1 Ha3bIBaeTCs NPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE CepeIiHa
VI3MepeHne OTpesKoB 2 OTpe3Ka M OMCCEeKTpHCa yIila, KaKHe YIIIbl Ha3bIBAIOTCS! CMEKHBIMH M KaKHE BEPTHKAIIbHBIC;
(dbopMyIHpoBaTh U 0OOCHOBBIBATH YTBEPHKICHUS O CBOMCTBAX CMEKHBIX U BEPTHKATIbHBIX
N3mepenue yrinos 2
m 5 YIJIOB; OOBSICHSTD, KAKHE MPSIMbIe HA3bIBAIOTCS TEPIEHINKYIISIPHBIMU; (GOpMYIHpOBaTh 1
CPUCHAMKYIISPHBIC HPIMBIC 00OCHOBBIBATh YTBEPIKJCHHUS O CBOWCTBE JIBYX MPSIMBIX, IEPIICHANKYJSIPHBIX K TPEThEH;
Perienue 3anayu 2 n300paXkaTh U pacro3HaBaTh yKa3aHHbBIE IPOCTEHIINE GUTYPHI HA YepTEXax; pemaTh 3a1aun,
CBSI3aHHBIE C TUMH NPOCTEUIINMH HUTYpaAMU
Kontponbshas pabora Ne 1 1
«HauanbHble reoMeTpUYECKHE
CBEICHUA»
I'naga 1. TpeyroisHuku 14

O6’I>$ICH$ITB, KaKkas (bnrypa Ha3bIBACTCS TPCYT'OJIbHUKOM, YTO TAKOC BEPIIIMHA, CTOPOHBI, YI'JIbI

IlepBrIii mpHU3HAK paBEHCTBA
TPEYrOJIbHUKOB

MenuaHbl, OUCCEKTPUCHI U BEICOTHI
TpEyroJbHUKA

Bropoii u TpeTuii npusHaKu
paBEHCTBA TPEYTOJIHLHUKOB

3amaum Ha OOCTPOCHHUC

3 Y TIEpUMETp TPEYTOJbHUKA, KAKOH TPEYroJIbHUK HA3bIBAETCSl PABHOOCIPEHHBIM M KaKOH
PaBHOCTOPOHHUM, KaKHe TPEYTOJbHUKH HAa3bIBAIOTCS PAaBHBIMU, U300paXkaTh M PaCiO3HABATH
Ha YepTekax TPEYTroJbHUKH U UX DJIEMEHTHI; (OPMYyIHUPOBAThH U I0KA3bIBATH TEOPEMBI O

3 MpU3HAKax paBEHCTBA TPEYTOJBHUKOB; OOBSICHATD, UYTO Ha3bIBACTCS MEPIICHIUKYIISPOM,
MPOBEIEHHBIM W3 TaHHOW TOYKU K JaHHOW MPSIMOM; OOBSICHATh, KAKAE OTPE3KH HA3BIBAIOTCS
MeAnaHO!, OMCCEKTPHCO U BBICOTOH TPEeyroabHUKA; (POpPMyTHpOBATh U TOKA3bIBATh
TEOPEMBI O CBOUCTBAaX PaBHOOCIPEHHOI'O TPEYTOJIbHHKA, PEIIaTh 3a/1a49H, CBI3aHHEIC C

3 MpU3HAKAMU PABCHCTBA TPEYTOJIBHUKOB M CBOMCTBAMH PAaBHOOCIPEHHOTO TPEYTOIbHUKA;
(hopMyITHPOBaTh ONPEACICHUE OKPYKHOCTH; O0BSICHATH, YTO TAKOE IICHTP, PATUYC, XOpJa H
JIAaMEeTp OKPY>KHOCTH; peIIaTh 3aJa4i Ha IOCTPOEHUE
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Pemenue 3agau 2
Konrtponbnas padora Ne 2 1
«TpeyronbHUKM»
T'napa I11. MapaniennHple Npsivibie 10 .DOpMYTHPOBATH OTpe/IeIeHNE MAPAJIIENBEHBIX MPAMBIX; OOBSICHATH C TIOMOIIBIO PHCYHKA,
[Tpu3Haky mapayuieTbHOCTH IBYX 3 KAaKHe YIIIbl HA3bIBAIOTCS HAKPECT JIEKAIIUMHE, KAKHE OJJHOCTOPOHHUMH M KaKHe
TIPSIMBIX COOTBETCTBEHHBIMU; (POPMYIIUPOBATH U JJOKA3bIBATH TEOPEMBI, BEIPAKAIOIIKME IPU3HAKH
NnapalyiCIbHOCTU JABYX NPAMBIX; (I)OpMyJII/IpOBaTL AKCHOMY NapaUICJIbHBIX NPSAMBIX;
(OPMyIUPOBATEL U IOKA3BIBATH TEOPEMBI O CBOMCTBAX MAapalIEIbHBIX IPIMBIX
AKCHOMa apasuIeNbHbIX MPSIMBIX 4
Pemenue 3anau 2
Kontponbshas pabora Ne 3 1
«TapannenbHbIE IPSIMBIE)»
I'naga IV. CooTHoWeHAA MEXKY CTOPOHAMH H 17 ®opMyIHMPOBATH H JIOKA3bIBATE TEOPEMY O CYMME YTJIOB TPEYTOJILHUKA U €€
yI/1amu TpeyroabHuKa CJIEJICTBHS O BHEIIIHEM YTJIE TPEYTOJBHUKA, TEOPEMY O HEPABEHCTBE TPEYTOJILHUKA;
Cymma yritoB TpeyronbHuKa 2 (GOpMyYIHMpPOBATE M JOKA3bIBATh TEOPEMBI O CBOKCTBAX NPSAMOYTOIBHBIX
TPEYTOJNBHUKOB; PEIATh 3a/[a4 Ha BHIYMCIIEHHE, JIOKA3aTENCTBO M IOCTPOEHHE,
CootHomIeHns MEKTY CTOPOHAMA U 3 CBA3aHHBIE C COOTHONIEHUSIMU MEXKYy CTOPOHAMHU U YIJIAMHU TPEYTOJIbHUKA U
yritaMu TpeyrobHiIKa PacCTOSHUEM MEXKLY NapajlIeTbHBIMK PSIMBIMH
Kontponbnas padora Ne 4 «Cymma 1
YIJIOB TPEYTOJIbHUKA
[IpsAMOYTONbHBIE TPEYTOJILHUKH 4
ITocTpoeHune TPEYTONBHUKA MO TPEM
3JIEMEHTaM 3
Pemenne 3amaa 3
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Kontponbnas padora Ne5 1

«IIpsiIMOYTONbHBIE TPEYTOJIbHUKI

Oxpy:kHOCTH 7
HToroBoe noBTropenune 4
HroroBasi koHTpOJbHAsI padoTa 1
Peseps 2
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KaneHpgapHo-TemaTuyeckoe nnaHMpoBaHue
no reometpum 8 Knacc Ha 2023-2024 yyebHblii rog,
Kon-Bo uacos (roa) 68

MNeparor: Muxannosa O.B.

Mporpamma: J1.C. AtaHacsaH, B.®. byty3os

[Hara [Hata XapaKTepUCTUKA OCHOBHBIX BUJIOB
No Conep:xkaHue MaTepuaia Kommieetso o o JIEATEITLHOCTH YUCHHUKA
Hacos wiany | ¢akry (Ha ypoBHE y4eOHBIX ICHCTBUIA)
Broanoe noBTopenue 2
I'naBa 5. YeTbIpexyroJbHUKH 14 3namy: onpeaereHle MHOITOYTOJIbHUKA, BBITYKIOIO MHOTOYTOJIBHUKA,
YETBIPEXYTOJIbHUKA KaK YACTHOI'O BHUJIA BBIIIYKIIOI'O YETBIPEXYTOJIbHUKA; TEOPEMBI O
MHoroyronsHuK. 2 CYMME€ YTJIOB BBIITYKJIOI'O MHOI'OYT'OJIbHUKA, YETBIPEXYTOJIbHUKA C
JTOKa3aTeNIbCTBAMU; OIPEEIICHUE TapalJIeIorpaMMa, Er0 CBOMCTBA C
Mapazienorpamm u Tpaneius 6 JI0OKa3aTeJIbCTBAMM; PU3HAKY TapajulesiorpaMMa C 1I0Ka3aTesIbCTBAMU; ONPEACIICHUS
; ;
Tpareliy ¥ ee 3JIEMEHTOB, PaBHOOCIPEHHOH 1 IPSMOYTOJIbHOM Tpanenuii; cBOHCTBa
paBHOOEPEHHO TpaIelny ¢ JJ0Ka3aTeIbCTBAMHU;
OIpeJIETICHUE IPSIMOYTOIBHUKA U €r0 CBOMCTBA C JI0KA3aTEIbCTBAMM; OIIPENEICHUS,
CBOWCTBA 1 PU3HAKH poMba 1 KBajpata; Teopemy Paneca.
HpsiMOyroIbHEK, POMO, KBaJpaT. 4 Vmemu: pemiateb 3a1a4u 10 TEMe.
Pemenne 3anau 1
KonTponbHas pabora Ne 1
«HeTbIpeXyroJbHUKN
I'nasa 6. Ilaomann 14 3Hams: TIOHSATHE TUTOIIAH; OCHOBHBIE CBOMCTBA ILIOMIAIeH; (OPMYJIIBI IS
IMnomanas MHOTOYTOJILHUKA. 2 BBIYMCIIEHHS IIJIOIIAAU KBaApaTa, MpsAMOYTrOJIbHUKA, TPEYTOJIbHUKA, TPAIlELUH,
pom0a; Teopemy [Iudaropa u Teopemy odpatHyto Teopeme [Indaropa.
[lomaze mapasienorpaMma 2 Ymemsw: pemats 3a1aun 1mo teme
IInomanp TpeyroapHUKa 2
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Hnomam, Tpaneuun 2
Teopema ITudaropa 3
Pewenue 3anau

2
Kontponbhas padota No 2 L
«IImomaney»

I'masa 7. ITomoOue 19 3nams: onpeaeneHne MOAOOHBIX TPEYTOIFHUKOB; TIOHSATHE MTPOMTOPIIHOHATHHBIX
Ormpenenenne HOI0OHBIX 2 OTPE3KOB; CBOMCTBO OMCCEKTPHCHI YTIIa; MPU3HAKU MOJO0US TPEYTrOIHLHUKOB;
TPEYroJIbHMKOB TeopeMy 00 OTHOIICHWH TLIOMIa/Iel TOJJOOHBIX TPEYTOJIHHUKOB.

N 5 3namo: onpenereHne CpelHel JIMHUN TPEYTOJIbHUKA; TEOPEMY O CpEeIHEHN JIMHUH

PU3HAKH TIOOOMS TPEYTOJIILHUKOB 5 TpeyrojbHUKA; CBOMCTBO MEUaH TPEYroJIbHUKA; OMpEJIEJICHUE CPEAHETO
MPOTMOPIIHOHABHOTO (CPETHETO TEOMETPHUYECKOTO0) IBYX OTPE3KOB; TEOPEMY O
NpOoNOPUHOHAIBHBIX OTPE3KAX B IPAMOYT'OJIbHOM TPCYTOJIbHUKE, CBOMCTBO BBICOTHI
MIpAMOYTOJIbHOI'O TPEYIrOJIbHUKA, HpOBG,HeHHOfI W3 BCPIIMHBI NIPSAMOTO YIJia; MOHATHUE CUHYCA,
KOCHHYCA U TaHI'€HCA OCTPOro yria npaMOyrojJbHOro TpeyroJbHUKa; OCHOBHBIC
. 0. 0.
KOHTpOIII)Haﬂ pa60Ta Ne 3 ((HOJIO6HBI€ 1 TPUTOHOMETPUYCCKHUE TOKACCTBA; 3HAUCHUS CUHYCA, KOCHUHYCAa U TAHI'CHCA YTJIOB B 30 y 45 ,
(o}

TPEYrOJbHUKU» 60°.

Hp HMCHCHHC noxoous K 7 VYmemu: pemats 3a1auu 1o TEME.

JI0Ka3aTeNIbCTBY TEOPEM M PELICHUIO

3a/1a4

COOTHONICHHUST MEXIYy CTOPOHAMH | 3

yIJIaMH OPSIMOYTOJIEHOTO TPEYToJIbHUKA

Kontponsnas padota Ne 4
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«CooTHOIICHUS MECKAY CTOpOHAMH U

yIJIaMH TIPSMOYTOJIBHOTO 1

TPEYTOIbHUKa»

I'nasa 8. Oxpy:xHOCTB 17 3nams: onpeneneHne KacaTeabHOM, TOUKH KacaHHs, OTPE3KOB KacaTENbHBIX,
KacarenbHas K OKpY>KHOCTH 3 IPOBEJCHHBIX U3 OHON TOYKH, LICHTPAILHOTO U BIUCAHHOT'O YIJIOB, CEPEAHHHOTO

MEPIEeHINKYJISIPa, BIUCAHHOW U ONTMCAaHHOW OKPYKHOCTEHN; CBOMCTBO KacaTeJIbHOW U
€€ IIPU3HAK; CBOMCTBO OTPE3KOB KAaCATENbHBIX, IPOBEIACHHBIX U3 OJHOM TOUKH,
IleHTpasIbHBIE M BIUCAHHBIE YTJIbI 4 TEOpeMy O BIIHCAHHOM YTJIE U €€ CIEeACTBUS; TeOpeMy 00 OTpe3Kax
MEPECEKAININXCS XOP/I; CBOMCTBO OMCCEKTPHCH YTIIa; TEOPEMY O CEPETHHHOM
MIEPIICHINKYJIISIPE; TEOPEMY 00 OKPYKHOCTSIX: BIIMCAHHOW B TPEYTOJIBHUK U
ONUCAaHHOM OKOJIO TPEYrOJIbHUKA; CBOMCTBA OMMCAHHOIO ¥ BIUCAHHOTO

UeTsIpe 3aMeyaTeNIbHbIE TOUKU 3 YCTRIPEXYT'OJBHUKOB

TpEYTOIbHHUKA Ymems. pematp 3amaun o TeMe.

Brucannas u onucanHast

OKPYKHOCTH 4
Pemenne 3amau 2
Konrponbnas pa6ora Ne5 1
«OKPYKHOCTB

Pe3eps 2
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KaneHgapHo-TemaTuueckoe n/iaHMpoOBaHue
no reometpum 9 Knacc Ha 2023-2024 yyebHblii rog,
Kon-Bo uacos (roa) 68
MNeparor: Muxannosa O.B.
Mporpamma: J1.C. AtaHacsaH, B.®. byty3os

Hata [Hara XapaKTepUCTUKA OCHOBHBIX BUJIOB
Howmep KonuuecTso
Copepxanue MaTepuaia o o JIEATEITLHOCTH YUCHHUKA
ITyHKTa 4acoB N N
wiany | Qakry (Ha ypoBHE y4eOHBIX IeHCTBUI)
BBoanoe nosTopenue 2
Tnasa 9. Bextopsr 9 N300pakaroT 1 0003HAYAOT BEKTOPHI, HAXOIST PaBHbIC BEKTOPHI. OTKIAABIBAIOT OT JIF000M
TOYKH TUTOCKOCTH BEKTOP, PaBHEIN JaHHOMY. CTPOSAT CyMMY U pa3HOCTh IBYX H OoJee
HOHHTI/Ie BeKTOpa 2 BEKTOPOB, MMOJb3YHOTCS NPABUIIOM TPCYTrOJIbHUKA, TapajljiejiorpaMMa, MHOTOYT'OJIbHHKA.
CTposT CyMMy | Pa3HOCTB JBYX U 00Jiee BEKTOPOB, IMOIB3YIOTCS MPAaBUIOM TPEYTOJIbHUKA,
C 2 napajjiejiorpaMmmMa, MHOTOYIroJIbHHUKaA. 3HaIOT CBOMCTBA YMHOKCHU BEKTOpPA Ha YUCJIO,
JOKCHHIC " BBIMMTAHNC YMEIOT pelaTh 33/1a4i Ha YMHOXKEHUE BEKTOpa Ha YUCIO. 3HAIOT, KAKOH OTPE30K HA3bIBAETCS
BCKTOPOB cpenHeii miHueil Tpanenuu; GOPMyIUPYIOT U JOKA3hIBAIOT TEOPEMY O CpeNHEH IMHUK
YMHOkKEHNE BEKTOpa Ha YHUCIIO. Tpamneumm.
IIpumeHeHrEe BEKTOPOB K  PELICHHIO 4
3aa4u
KounTtposabHas padora Ne 1 «BekTopbi» 1
I'nasa 10. Meroa koopauHat 10 OnpeaensroT KOOPAUHATH TOYKH MJIOCKOCTH; TPOBOIAT OTIEPAIlny HaJl BEKTOPAMH,
KoopuHaThl BEKTOpa 2 BBIYUCIIAIOT AJIMHY U KOOPJIMHATHI BEKTOPA, YTOJl MEXAY BEeKTOpamMu. BeiBonsar
(hopMyJTBI KOOPAMHAT BEKTOPA Yepe3 KOOPIUHATHI €r0 KOHIA U Havaja KOOpuHAT
cepeAnHbI OTPE3Ka, IIIMHBI BEKTOPA U PACCTOSHUS MEX, ByMs ToukaMu. Permraror
Pemenue 3amau 1 pea p > A panp Ay nBY
3aJ]a4¥ C TTOMOIILI0 (hOPMYJT KOOPAUHAT BEKTOPA, KOOPAMHAT CEPEANHEI OTPE3Ka,
TpocTeiiiye 331291 B 2 JUTMHBI BEKTOPA M PACCTOSHUS MEXKIY ABYMsI TOUKAMHU. 3alFCHIBAIOT YPaBHEHUS
KOOpAMHATAX MPSAMBIX U OKPY>KHOCTEH, UCTIOJIb3YIOT YPaBHEHHUS TIPU PEILICHUH 3a]1a4, CTPOAT
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YpaBHEHHE OKPYKHOCTHU U 2 OKPYKHOCTH Y IIPSIMBIE, 33JaHHbIE YPaBHEHUAMU. [ [pUMEHSIOT OTy4YEeHHbIE
psAMOii TEOPETUYECKUE 3HAHUS Ha MTPAKTUKE.
Pemenue 3amau 2
KonTtposabHas pagora Ne 2 1
«MeToa KOOPAUHAT
I'naBa 11. CooTHOUIEHUsT MEKITY 16 BBIUMCIIAIOT CHHYC, KOCHHYC, TaHreHc yriioB oT 0 10 180, JoKa3bIBaIOT OCHOBHOE
CTOPOHAMH M YIJIaMHU TPE€YIroJIbHUKA. TPUTOHOMETPUYECKOE TOXKIECTBO, 3HAIOT (POPMYITY JUISl BBIYNCICHNS KOOPANHAT TOUKH.
CKaJIsipHOE NPOH3BEIeHNe BEKTOPOB [IpUMEHSIOT TEOPEMBI CHHYCOB M KOCHHYCOB IIPH PELICHUH 3a1a4. PemmaroT 3a1a4u, CTposiT
C 3 YTIIBL, BEIMHUCISIIOT KOOPAWHATBI TOYKH C IOMOLIBIO CHHYCA, KOCHHYCa M TaHI'€HCca yIiia,
UHYC, KOCHHYC M TAHI'CHC yTJIa BBIYHCIIIIOT [UIOIIA (b TPEYTOJIbHUKA II0 ABYM CTOPOHAM H YLy MEIKIY HHUMH, PEIIAI0T
TPEYTOJIBHUKH; OOBICHSIOT, YTO TAKOE YTOJl MEXKIY BEKTOPaMHU. 3HAIOT OMpe/ieeHIe
CKaJSIPHOTO MPOU3BEICHHUSI BEKTOPOB, YCIOBHE TIEPIICHANKYIIIPHOCTH BEKTOPOB, BBIPAKAIOT
CKaJSIPHOE MPOM3BE/ICHNE B KOOPIMHATAX, 3HAIOT €r0 CBOWCTBA. [IpHMEHSIIOT MOTyYeHHbIC
TEOPETHUCCKUE 3HAHHS Ha MPaKTHKE.
CoOTHOIIIEHUS MEXKTy CTOPOHAMH 6
U yTJIaMH TPEYTOJIbHUKA
CkansipHoe pou3BeJICHUE 3
BEKTOPOB
Pemrenue 3agau 3
KonTpoabHas padora Ne 3
«CooTHOLIEHHE MEKTY 1
CTOPOHAMH M yIJIaMH
TPEYTroJIbHUKA
I'naBa 12. I1nHa OKPY:KHOCTH M IIOWIAIDL 11 3HAIOT OUDEIEICHHE MDABUIBLHOTO MHOTOVIQIBHUKA. 3HAIOT (hODMVITBI 1St
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prra BBIYUCJICHHUA yTJIa, IUIOAaAU U CTOPOHLI IMTPABUJIIBHOTO MHOI'OYT'OJIbHUKA U paJjuyca

I[IpaBUIILHEIE MHOTOYTOJIbHUKH 3 BIIMCAHHON B HEr'O OKPY>KHOCTH, BBIBOAAT UX U NIPUMEHSIIOT IIPH PEIICHUH 3a/1a4.
[TpumenstoT GOpMYINbI JUIMHBI OKPYKHOCTU M AYTH OKPYKHOCTU M (YOPMYJIBI
IJIOIIAU Kpyra ¥ KpyroBOro CEKTOpa IIPH PELLICHHUH 3a1a4

JInvHa OKpY>KHOCTH U ILJIOIIA/Ib

Kpyra 3

Pewenue 3amau 4

KonTtpouabnas paéora Ne 4

«JlMuHA OKPYKHOCTH U 1

IUI0IIAIb KPYTa)

I'nasa 13. [IBuskennst 6 OOBSICHSIIOT, YTO TAKOE OTOOPaKEHHE TIOCKOCTH Ha Ce0sl, 3HAIOT OINpPeeIeHHE
[MoHSATHE TBUKCHUS 1 JIBUOKEHUA ITOCKOCTH. [I[pUMEHSI0T CBOMCTBA IBUXKEHUI HA MTPAKTHUKE; IOKA3bIBAIOT,
HapaJIJIeJILHHﬁ HepeHOC " 3 YTO OoCceBad U HeHTpE}'HBHaH CI/IMMeTpI/IH SABJIAOTCA ABUXKXCHUSAMU. O6’b$ICH$II(1T, qTo
HOBOpOT TAaKOC MMapaJiuICJIbHbIU IEPEHOC U TIOBOPOT, AOKA3bIBAIOT, YTO IMAPAJIJICIIbHBIN

MEPEHOC U MOBOPOT ABJISKOTCS ABUKXCHUSIMUA IIJIOCKOCTH.
Pemenne 3agau 1
KonTtpouabnas pabora Ne 5 1
«JIBHKEHUSD)

HroroBoe noBropenmue. 10

HUTorosasi KOHTpPoOJIbHAsA padoTa 3a roa 2

Pe3eps 2
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