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7 Kj1acc reomeTpus
IInanupyemsle pe3yabTaThl

IIpeameTHbIe
OO0yuaromuiicss Hay4YuTCs:
Hcronp30BaTh NpU pelIEHNH MAaTEMaTHUECKHX 33/1a4, UX OOOCHOBAaHHMU W MPOBEPKE HaWJEHHOTO
peleHus 3HaHuEe 00 OCHOBHBIX T€OMETPUYECKUX MOHATHUSAX:
® TOYKa, IpsAMas, IIIOCKOCTh, JIyd, OTPE30K yroi, ONCCEKTpHCa YIia, CMEXKHBIE YIJIbl;
® CBOHCTBO CMEKHBIX YIJIOB;
® CBOMCTBO BEPTHKAJILHBIX YTJIOB;
® CEpEMHHOM IEPIEHANKYISAPE K OTPE3KYy KaK TeOMETPHUECKOM MECTE TOUEK;
® [1apaJUICIbHBIX MPSMBIX;
® [IPU3HAKAX M CBOMCTBAX MapaJuIeIbHbIX MPSIMBIX;
® OCHOBHBIX YEPTEKHBIX HWHCTPYMEHTaX M BBIOJHSAEMBIX C HUX TMOMOIIBIO MOCTPOCHHSX;
pPaBEHCTBE TreOMETPHUYECKHX (PUryp;
® DPaBEHCTBE reOMETPHUYECKHUX (puUryp;
® MpHU3HAKaX PaBEHCTBA TPEYTOJILHUKOB.
Obyuarowuiica noyyum 603MOHCHOCHb HAYYUMBCA:
— NpUMeHsAMb CBOMCTBA CMEKHBIX U BEPTUKAIBHBIX YIJIOB IIPU PEIICHUH 33/1a4;
— Hax0O0umv B KOHKPETHBIX CUTYaIlUsIX PaBHbBIC TPEYTOJbHUKHU M JJOKA3bIBATh X PABEHCTBO;
- ycmauasiugams NapajieIbHOCTh MPSMBIX H IPUMEHSATH CBOMCTBA MApAJUICIbHBIX MPSIMBIX;
— NpuUMeHAmMs TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA
— 8bINOIHAMb OCHOBHBIE TE€OMETPHUUECKHIE TIOCTPOCHHS;
— Hax0O0umdb PeIIeHNs! )KU3HEHHBIX 33/1a4, B KOTOPBIX UCTIOJIB3YIOTCS MAaTEMAaTUYECKHE CPEACTBA;
— c030a6amp NPONYKT (Pe3yabTaT MPOCKTHON AEATEIBHOCTH), Ul U3YYSHUS U ONMCAHUs KOTOPOTO
UCTIONB3YIOTCSl MATEMAaTHYECKHE CPECTBA.
-Ucnonb3oeams TPUOOPETCHHBIE 3HAHUS ¥ YMEHHS B TPAKTHYECKOW JEATENBHOCTH |
TIOBCEHEBHOM KU3HU IS
® OITMCAHUS PeaIbHBIX CUTYallUi Ha S3bIKE TEOMETPHH;
epelICHUs] TPAKTUYECKUX 3a7ad, CBS3aHHBIX C HAXOXKACHUEM T'€OMETPUYECKHX BEIUYUH
(Mcmonb3yst py HEOOXOAMMOCTH CIIPABOYHUKHU M TEXHUYECKUE CPEICTBA);
® [IOCTPOSHHI T€OMETPUIECKUMHU HHCTPYMEHTaMH (JIMHEHKA, YTOJIBHUK, IIUPKYIh, TPAHCTIOPTHUD).
® BEITIOJTHEHUS PacyeToOB 1O (popMyliam, COCTaBICHUS (POPMYJI, BRIPAKAIOIINX 3aBUCHIMOCTH MEXITY
peaTbHBIMU BEJTMYMHAMHE, HaX0XKICHHS HY>)KHOU ()OPMYJIBI B CIIPABOYHBIX MaTepHaliax;

MeTanpeAMeTHBIMH pe3yJbTaTaMu U3ydeHus ydeOHoro mpenmera «['eomerpusi» B 7 Kiacce
ABsieTcd (OPMHUpPOBAaHUE YHHUBEpCaTIbHBIX y4eOHbIX aedicTBuil (YY]I). B pesynbrate o0ydeHus
YUEHHUK HAYUUTCS:

PerynstuBubie YY/:

e 0CO3HABaTh CaMOTO Ce0sl, KaK JBIKYIIYIO CHIIy CBOETO HAYYEHHsI, CTIOCOOHOCTh K MOOMIH3AIIUN
CHUJI W DHEPruH, K BOJEBOMY YCHJIHMIO — BBHIOOPY B CHUTYyallM MOTHUBAIIMOHHOTO KOH(IHMKTA, K
MPEOAOJICHUIO MIPEIISITCTBUI;

e ONpENENsATh HOBBIN YPOBEHb OTHOIICHUS K CAMOMY ce0€ KaK CyOBEKTY eI TEIbHOCTH,

e OIICHUBATh YPOBEHb BIAJICHUS yYEOHBIM JIEHCTBUEM (OTBEUATh HA BOMPOC «UTO S HE 3HAIO W HE
YMEIO»);

e OIpPEIEIATh IOCIEI0BATEILHOCTD MTPOMEKYTOUHBIX LEJIEH C y4eTOM KOHEYHOIO PE3YJbTara;
COCTaBJIATH IUIAH MOCJICAOBATSIBHOCTH JICHCTBHIA;



e (opMHUPOBATH MTOCTAHOBKY Y4€OHOM 3a/laui HA OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO U
YCBOEHO yYaIlUMHUCS, ¥ TOTO, YTO €IlIe HEN3BECTHO;

e OMNpEACIATH IIETEBbIC YCTAHOBKUA Y4EOHOH IESITENbHOCTH, BBICTPAMBATH MOCIEIOBATEIHHOCTH
HEOOXOIMMBIX OTepalUi (aITOPUTM JICUCTBHU);

e CaMOCTOSITENILHO OOHApYXKMBaTh W (OPMYIUPOBATH YUEOHYIO MPOOJIEeMYy, ONPEISISITh IEhb
y4eOHOI eI TeTbHOCTH,

e BHOCHTh HEOOXOJHMMBIC IOIMOJHCHUS W KOPPEKTHUBHI B IUIAH M CIOCOO JEHCTBUS B ciydae
PaCXOXKJICHUS 3TAIOHA, PEATbHOTO JICHCTBHS U €T0 MPOAYKTa,

e TIPOTHO3HPOBATH PE3YJbTAT M YPOBEHBb YCBOCHUS;

e KOPPEKTHUPOBaTh JEATEIBHOCTh: BHOCHTH HW3MEHCHHsS B TIPOIECC C YYETOM BO3HHKIIUX
TPYAHOCTEH M OMIMOOK, HAMEUYaTh CIIOCOOBI MX YCTPAHCHHUS,

e TPOCKTUPOBATH TPACKTOPHH PA3BUTHS Yepe3 BKIOYCHHUE B HOBBIC BHUJIBI IEATCILHOCTH M (POPMEI
COTPYIHUYECTBA;

e TPOCKTUPOBATH MApPUIPYT MPEOJOJICHUS 3aTPyJHCHUN B OOYYCHUU Yepe3 BKIIOUEHHE B HOBBIC
BUJIbI COTPYTHUYECTBA.

O0y4yaromuiicss NOJYy4YUuT BO3MOKHOCTb HAYYUTHCS:

*  CaMOCMOAMENbHO NIAHUPOBAMb AlbMEPHAMUBHbIE NYMU O0CMUdNCEHUs yeael, OCO3ZHAHHO
eblOUpamov Hauboee d¢hpexmusnvle cnOcoOLI peuierus Y4eOHbIX U NO3HABAMENbHbIX 3A0aY;

* OCYWecmenams KOHMpOJb NO pe3yibmamy U no cnocody 0elcmeus Ha YpPOosHe NPOU3B0IbHO20
BHUMAHUS U BHOCUMb HEODX0OUMbLE KOPPEKMUBHL,

* A0eK8AMHO OYEeHUBAMb NPABUTLHOCHb ULU OWUOOYHOCMb BbINOJHEHUs Y4eOHOU 3a0adu, eé
00bEKMUBHYIO MPYOHOCHb U COOCMBEHHBLE BO3MOICHOCMU €€ PEUUEeHUsL,

e 81aA0emb JN02UHEeCKUMU OelcCmBUsIMU ONpedeleHUuss NOHAMUU, 0000weHus, YCMAaHO8IeHUs
aumanozull, Kiaccupukayuu Ha OCHOBe CAMOCMOSIMENbHO20 6bl00pA OCHOBAHULL U KPUMEpUes,
VCMAHOBAEHUsL POOOBUAOBBIX CEA3ElL,

e yMemb YCMAHABAUBAMb NPUUUHHO-CIEOCIBEHHbIE C8:3U, CIMPOUMb J0SUYECKOe PACCYHCOeHUe,
YMO3aKIoueHue (UHOYKMuUeHoe, 0e0YKmMUHoe U o aHaio2uul) u 6bl800bl;

e yMemb €030a8amb, NPUMEHAMb U NPeodPA306bI6AMb 3HAKOBO- CUMBOIUUECKUE CPeOCmad,
MoOenu u cxemul 018 peueHus: Y4eOHbIX U NO3HABAMENbHBIX 3a0ay,

e gUOemb MaAMeMamuyecKylo 3a0avy 6 KOHMmeKcme NpoOieMHOU cumyayuu 6 Opyeux
OUCYUNTUHAX, 8 OKPYIHCAIOUJELl HCUSHU,

e HAxoOumv 8 pA3IUYHLIX  UCMOYHUKAX — UHDOpMayui, HeobXooumyio Oisi  peuleHus
MamemMamuyeckux npoobiem, u npeocmasiimv €€ 8 NOHAMHOU ¢hopme;, NPUHUMAMb peuleHue 8
VCILOBUSIX HENOIHOU U U3OBIMOYHOL, MOYHOU U 8ePOSIMHOCMHOU UHGOPMAyUU,

o NOHUMAMb U UCHOIL30BAMb MameMamuieckue cpeocmed Ha2AaOHOCMU (PUCYHKU, YepmedicU,
cxemul u Op.) O WITIOCMPAYuLL, UHMEPRPemayuil, apeymMeHmayuu,

e gbI0BU2AMb 2UNOME3bl NPU peuleHuu Y4yeOHbIX 3a0ay U NOHUMAMb HeoOXO00UMOCmb UX
npoeepru,

o NOHUMAMb  CYWHOCMb  AICOPUMMUYECKUX NPEeOnUCaHuil U ymMemsv  O0elcmeosams 6
COOMBEMCMEUU € NPEOIONCEHHBIM AICOPUMMOM;

*  CaMOCMOAMENbHO CIABUMb Yell, 8blOUpams U co30a8amy AI20PUMMbL Ol peuleHUs Y4eOHbIX
Mamemamuyeckux npoonem;

o NMIAHUPOBAMb U  OCYWECMBIAMb  OesamelbHOCIb, HANPAGIEeHHYI0 HA  peuleHue 3a0ay
uccne008amenbCcKko2o xapakmepa.

IHo3naBareabubie YY/I:

®  yMEHHUE CaMOCTOSITEJIbHO IJIAHUPOBATh AJIbTEPHATUBHBIE TyTH JTOCTHKEHUS 1ieJiel, OCO3HAHHO
BbIOMpaTh Hanbosee 3PPEKTUBHBIE CITOCOOBI pelIeHUsI yUeOHBIX U NTO3HABATENIbHBIX 33/1a4;

* yMEHHE OCYHIECTBIATh KOHTPOJIb MO pe3ylbTaTy MW CIOCO0y JAeHcTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAaHUS U BHOCUTh HEOOXO0IUMbI€ KOPPEKTUBBI;

* yMEHHE aJIeKBaTHO OLEHMBATh NPABWIBHOCTh WU OIIMOOYHOCTH BBIMOJIHEHHS Y4eOHOM
3aJaui, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PEIlIECHUS;



* T[MOHMMAaHUE CYIIHOCTH aJTOPUTMUYECKUX TMPENNUCAHUNH U yMEHHE JCWCTBOBaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJTOPUTMOM;

*  YMEHHE CaMOCTOSATEIHHO CTaBUTh IIENH, BHIOMPATh U CO3[aBaTh AITOPUTMBI JJI PEIICHUS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIEeM;

* yYMEHHE IUIAHHPOBATh W OCYIICCTBISATH JEATEIHHOCTh, HANPABICHHYI Ha pEIICHHE 3aaad
UCCJIEIOBATENILCKOTO XapaKTepa;

® CpaBHHMBATH DPA3JIMYHBIC OOBEKTHI: BBIJCIATH M3 MHOXKECTBA OJWH I HECKOJIHKO OOBEKTOB,
UMEIOLINX 00II1e CBONUCTBA;

e BBIICHATH OOIIEe M YacTHOE, LEJNOe M 4acTh, o0lee M pa3IndHOE B M3y4aeMbIX OOBEKTax;
KJIACCU(PUITUPOBATH OOBHEKTHI;

e BBLINOJHATH yuyeOHbIE 33/JaYd, HE MMEIOIIME OJHO3HAYHOTO PEIICHUS; OPHUEHTHPOBATHCS Ha
pa3zHooOpasue crnocoOoB pelIeHHs 3a/1a4;

® TIPUBOJUTH MPUMEPHI B KAYECTBE JJOKA3aTEIbCTBA BBIBUTAEMBIX MOJIOKECHU;

® WCIOJbh30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEJCTBA, B TOM YHCIIC MOJIEIH U CXEMBI JJIs PEIICHUS
y4eOHBIX 3a7a4;

BJIa/IeTh OOIINM MPUEMOM PEIICHUs y4eOHBIX 3a/1a4;

CO3/1aBaTh U MPEOOPa30BHIBATH MOJIEIIN U CXEMBI JIJIS pELICHUS 3a/1a4;

OCYIIECTBIISATH IOMCK HEOOXOMMOM HH(DOPMAIIMH [T BHITIOJTHEHUST YICOHBIX 3a/IaHUM;

YMETh OCYIIECTBISITH BBIOOp HamOoiee 3(P(HEKTHBHBIX CIOCOOOB penicHus 00pa3oBaTEIbHBIX
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

® yMeTh BBIIETATh CYIIECTBEHHYIO HH(OPMAIIHIO U3 TEKCTOB;

® yMeTh YCTaHABIUBATh IPUYNHHO-CJIEICTBEHHBIE CBS3H;

KommyHukarusubie YY/I:

e TIOJJICPKUBATh MHUIIMATUBHOE COTPYAHUUECTBO B MOUCKE U cOope nHpopMaInu;

e (opMUpOBaTh HABBIKM Y4E€OHOIO COTPYAHMYECTBA B XOJ€ WHIUBUAYAIbHOW W TIpPYIMIOBOI
padoTHI;

e OpraHM30BBIBATH U INIAHUPOBATH Y4EOHOE COTPYJHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

e pa3BUBaTh YMEHHUE TOUYHO U I'PAMOTHO BBIPaXKaTh CBOU MBICJIM, OTCTAaUBATh CBOKO TOUKY 3PEHHUS B
IPOLIECCE TUCKYCCHH;

e BOCHPHUHUMATh TEKCT C YYETOM IIOCTaBJI€HHOM yueOHOM 3agauM, HaXOIUThb B TEKCTE
nH}OpMaIro, HEOOXOUMYIO IS PEIICHUS;

e 0OMEHHBATHCS 3HAHUSAMHU MEXAY OJHOKIACCHUKAMM Ul NPUHATHS 3((HEKTUBHBIX COBMECTHBIX
peueHui;

e ONpENeNATh LeNu U (YHKUHUU YYACTHHKOB, CIOCOOBI B3aMMOJEHCTBHSA; IUIAHUPOBATH OOIIME
crocoObl pabOThl; 0OMEHUBATHCS 3HAHUSAMHU MEX]y YUI€HAMU TPYIIBI 75 TPUHIATUS 3P PEKTUBHBIX
COBMECTHBIX PEIICHHUI;

e YIpPaBJIATh CBOUM IOBEIEHHUEM (KOHTPOJIb, CAMOKOPPEKIINSI, OLIEHKAa CBOET0 Pe3yJIbTaTa);

e Da3BUBaThb YMEHHE TOUHO U IPAMOTHO BBIPAYKaTh CBOM MBICIIH, OTCTauBATh CBOIO TOUKY 3pEHUS B
IPOLIECCE TUCKYCCHH;

e C JIOCTaTOYHOM IOJHOTOM M TOYHOCTBIO BBIPAKaThb CBOM MBICIM B COOTBETCTBUU C 3aJadyaMu U
YCIIOBUSIMU KOMMYHUKAIINH;

JIuunoctubie YVY/I:

Y obyuaromerocsi 0yayT c(popMHPOBaHbI:

e OTBETCTBEHHOE OTHOIIEHHWE K YUYEHHUIO, TOTOBHOCTh M CIOCOOHOCTh OOYydYaloIIUXCS K
CaMOpPa3BUTHIO U CaMOOOPa30BAaHHIO Ha OCHOBE MOTHUBALMU K OOYYEHHIO W TO3HAHUIO, BBHIOOpPY
JanbHeWIero oopasoBaHus Ha 0a3e OpPUEHTHUPOBKU B Mupe mpodeccuil u npodeccrnoHalbHbIX
NPEINOYTEHU, OCO3HAHHOMY IOCTPOEHUIO HMHIMBHYyaJbHOH 00pa3oBaTeNbHON TpaeKTOpUU ¢
Y4ETOM YCTOMYMBBIX O3HABATEIBLHBIX HHTEPECOB;

¢ [IEJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKU H
00LIEeCTBEHHON PAKTHKHY;



e KOMMYHUKAaTHBHBIE KOMIIETEHTHOCTH B OOIICHMM U COTPYAHUYECTBE CO CBEPCTHUKAMH,
CTapmIMMK W MJAQIIMMH, B  00pa30oBaTeiIbHOHN, OOIIECTBEHHO  IOJE3HOH, y4eOHO-
U CCJIEI0BATEIBCKOM, TBOPUECKON U IPYIUX BUJIAX JESATEIBHOCTH.

O0y4yaomuiics NoJy4uT BO3MOKHOCTD /1151 GOPMHUPOBAHUSA:

* YMeHUsl AICHO, MOYHO, 2PAMOMHO U3NA2AMb C80U MbICIU 8 YCMHOU U NUCbMEHHOU peyll, NOHUMAMb
CMbICI  NOCMABNIEHHOU 3a0a4l, BbICMpPAu8amsv apeyMeHmayuro, npusooums npumepsvl U
KOHMPHpUMeEpbl,

e Npe0CmasieHUus 0 MamemMamuyecKkol Hayke KaKk cgepe uenogeueckol 0eamenbHoCmuy, 0o amanax
eé pazeumusi, 0 eé 3HauUMOCmu OJisl PA38UMUA YUSUIUZAYUU,

o KPUMUYHOCIU MbIULIEHUs, YMEHUS pPACNO3HABAMb JN02UYECKU HEeKOPPEeKMmHble BblCKA3bl8aHUS,
omauyame 2unomesy om Qaxkma,

® KPeamusHOCMU  MbIULIEHUS, UHUYUAMUBLL, HAXOOYUBOCMU, AKMUBHOCMU NpU  peuleHuu
aneebpaudeckux 3a0ay;

* YMeHUss KOHMPOIUPOS8AmMs NPOYECC U pe3yibmam y4yeOHoU MamemMamuyecKol 0esimeabHOCmu,

* CHOCOOHOCIU K IMOYUOHANLHOMY B60CHPUAIMUIO MAMEMAMUYecKUx 00beKmos, 3a0au, peueHul,
paccysicoeruil.

ITo okoHuanum 7 kj1acca y4yauuiicsi HaAyYMTCs:

e BjaJeTh 0a30BbIM TOHATUWHBIM amnmapaToM IO OCHOBHBIM pa3feliaM TEeMbl, HMETh
IpeJICTaBIeHUEe 00 OCHOBHBIX M3y4aeMbIX IMOHATHSAX (TOYKA, MpsiMasi, Jyd, OTPE30K, Yroy) Kak
BOXHEHIINX MAaTEeMaTHYECKUX MOJIEISX, TIO3BOJISIONINX OMHUCHIBATH U N3Yy4aTh PEATbHBIC MTPOIECCHI
U SIBJICHUS,

® U3MEpsTh [UIMHBI OTPE3KOB, BEJTMYUHBI YTJIOB;

® CTPOUTH BEPTUKAIBHBIE U CMEKHBIC YTIIbI, IEPIICHIUKYISIPHBIE MIPSMBIE;

® TIPUMEHATH CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIJIOB IIPU PEIICHUU 3a]1a4;

® U3MEPATh U CTPOUTH YTIIbI C UCIIOJIb30BAHUEM TPAHCIIOPTHUPA;

YUEHUK ROJIYYUN 803MONCHOCHIb:

® 061a0emb HABLIKAMU YCMHBIX, NUCbMEHHBIX, UHCIMPYMEHMATbHbIX 8bIYUCTEHUL,

® o0gra0emb  2eoMempu4eckKuM  A3bIKOM, UCHONb3068aAMb €20 0N ONUCAHUA NpPeoMemos
OKpyJHCaujeco Mupa, pazeumue NpoCMpaHCmMEEeHHbIX NPeOCmasleHull U U300pa3umenbHvlx
VMeHuUll, npuobpemene HABbIKOG 2e0MemMPULeCcKUX NOCMPOEHULL;

® yceoums cucmemamuieckue 3HaAHUus O NIOCKUX Queypax u ux ceolcmea, yMeHue npumeHsmo
cucmemamuyecKue 3HaHUsl 0 HUX 0/ peuieHus 2eOMempudeckux U npaKmuyecKux 3a0ad;

® pabomamv ¢ 2eoMempudecKumM MeKCmoMm  (AHATU3UPOBAMb, U3BLEKAMb  HEe0OX0OUMYIO
ungopmayuro), MoOYHO U SPAMOMHO BbIPANCAMb CE0U MBICAU 6 YCMHOU U NUCLMEHHOU peyu ¢
NpUMeHeHUeM MamemMamuieckou mepMuHoI02UU U CUMBOIUKU, UCNOb308AMb PA3TUYHbBLE SA3bIKU
mMamemamuxku, Npo8oOUMs  Kiaccuguxayuy, Jno2uyeckue 00O0CHO8AHUS,  O0O0KA3AMENbCmea
Mamemamuyeckux ymeepircoeHul;

® NpPUMEHAMb U3YYEHHble NOHAMUS, pPe3YIbmamyl, Memoovl 015 peuleHus 3a0ad NPaKmuiecKko2o
xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH C UCHOTb308AHUEM NPU HEOOXOOUMOCMU CNPABOYHBIX
Mamepuanos, KauvKyaisimopd, KomMnviomepd.

TpeyroabHuKkHn

ITo oxoH4yanum 7 KJjacca y4yauuiics HayYnuTcs:

e BiafeTh 0a30BBIM TOHSATHHHBIM alapaToM IO OCHOBHBIM pa3ieiaM TEMBI, HMETh
npecTaBieHne 00 OCHOBHBIX HM3y4aeMbIX MOHATHSAX (TPEYrolbHUK, MEIUaHbl, OWCCEKTPHCHI,
BBICOTHI TPEYTOJIbHMKA M Jp.) KaK BaXHEHIINX MAaTeMaTHYEeCKHX MOJENSX, IMO3BOJISIONINX
OIHCHIBATH M M3YYaTh PEAbHBIC IPOIIECCHI U SIBICHUS;

® ICIIOJIB30BaTh (POPMYJIBI [JIsl HAXOKICHUS TIEPUMETPOB;

CTPOUTH TPEYTOJbHUKH PA3IHMYHBIX TUIIOB;

CTPOUTH MeJIMaHbl, OUCCEKTPHUCHI U BBHICOTHI B TPEYTOJIbHUKE;

(GbopMyITHpOBaTh M TOKA3bIBATh MPU3HAKU PABEHCTBA TPEYTOJIHHUKOB;

BBIMTOJTHATH TIOCTPOCHUS C TTIOMOIIBIO ITUPKYIIS, IMHEHKU U yrOJbHHKA,



® TMPUMEHSATH CBOWCTBA paBHOOEIPEHHOTO TPEYTrOJbHUKA MPU PEIICHUH 3a/1a4;

YUEHUK ROJIYYUm 603MONCHOCHIb:

® pabomamvb C 2eOMempUYecKUM MEeKCMOM (aHAIU3UpOBambd, U3BLEKAMb He0OX0OUMYIO
ungopmayuio), Mo4YHO U SPAMOMHO 6bIPAINCAMb CE0U MbICAU 8 YCMHOU U NUCOMEHHOU peuu ¢
npUMeHeHueM Mamemamuiecko MmepMuHoI02UU U CUMBOAUKU, UCNOTb306AMb PA3IUUHbIE A3bIKU
mMamemamuxy, nposooums  Kiaccugurayuu, aocuveckue 000CHOBAHUA,  OOKA3AMENbCMEa
MamemMamuyecKux yYmeeprcOeHull,;

® 061a0emb HABLIKAMU YCHHBIX, NUCbMEHHBIX, UHCIPYMEHMANbHBIX 8bIYUCTEHULL

® 0grademv 2eOMempuyecKuM SA3bIKOM, UCHONb306AMb €20 Ol  ONUCAHUA NPeoOMemos
OKpyJicarowje2o Mupa, paseumue npoCMpPAHCMEEHHLIX NPeoCcmasieHull U U300pa3umenbHbIx
YMeHul, npuobpemenue HagblK08 2e0MempUIeCcKUX NOCMpPOEHUl,

® yceoums cucmemamuyecKue 3HAHUA O NIOCKUX ueypax u ux ceoucmed, yMeHue npuMeHsmob
cucmemamuyeckue 3HaHus 0 HUX OJis peuleHUsl 2e0MeMpPUYeCcKUX U NPaKmu4ecKux 3a0ay;

® NpUMEHAMb U3YUeHHble NOHAMUS, pPe3yIbmamyl, Memoobl Olisl peulenus 3a0ai NPaKkmuyecKo2o
xapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH C UCHONIb30GAHUEM NPU HE0OXOOUMOCMU CNPABOYHBIX
Mamepuanog, KanoKyJaamopa, KomMnviomepda.

IMapanyienbHbIe PSIMBbIE

ITo oxoH4yaHuM 7 KJjacca y4alMics HAYYUTCH:

e BiafeTh 0a30BbIM IOHATHUMHBIM ammaparoM IO OCHOBHBIM pa3zeiaM TeMbl; HMETb
npecTaBiIeHne 00 OCHOBHBIX H3YYaeMbIX TMOHATHAX (MapajuleibHBIE TMPSMbBIE, TMPU3HAKU
HapajyIeIbHOCTH JIBYX IPAMBIX U 1Ip.);

® CTPOWTH MTAPAJUICIIBHBIE IIPSIMBIE;

e (GopMyJIHMPOBATh U AOKA3bIBATH IPU3HAKU NAPAJUIETBHOCTHU JABYX MPAMBIX;

e BJAJIETh IPAKTUUECKUMHU CIIOCOOAMHU ITOCTPOECHHUSI NTapaJIIeNIbHBIX IPSIMbIX;

e (GopMyJIHPOBATh U NPUMEHATH AKCUOMY NapaJUIEIbHbIX IPSIMbIX;

® [NCIIOJIb30BAaTh CBOMCTBA MAPAJUICIIBHBIX MPAMBIX IIPH PELICHUU T€OMETPUIECKUX 3a/1a4;

YUEHUK NOJIyYUM 603MONHCHOCHb:

® pabomamv C 2eoMempuUYecKUM MEeKCMOM (aHAIU3Upo8amv, U3GLEKAMb  HeoOX00UMYIO
ungopmayuro), MOYHO U 2PAMOMHO GbIPAdCAMb CE0U MBICAU 8 YCMHOU U NUCbMEHHOU pedu C
npUMeHeHUueM Mamemamuiecko MmepMuHoI02UU U CUMBOAUKU, UCNOTb306AMb PA3TUYHbIE A3bIKU
MamemMamuxu, npoeooums  Kiaccugukayuu, ao2udeckue 00O0CHOBAHUA,  O00KA3AMeNbCmea
MAmMemMamuyecKux ymeeprHcoeHull,

® o061a0emsv HABLIKAMU YCMHbIX, NUCbMEHHBIX, UHCIMPYMEHMANbHBIX 8bIYUCTEHUT,

® o6na0emv  2eOMempUYECKUM  A3bIKOM, UCHONb306AMb €20 0N ONUCAHUSL  NPeoMemos
OKpyJlcalowje2co  Mupa, passumue npoCMPAHCMEEHHbIX NPeOCMAsIeHull U U300pa3umenbHbix
YMeHull, npuobpemeHue Ha8biK08 2e0MemMpULeCKUX NOCMPOEHUN,

® yceoums cucmemamuieckue 3HaHus O NIOCKUX (Quaypax u ux ceoucmed, yMeHue NpuMeHsmb
cucmemMamuyeckue 3HAHUs 0 HUX 0Ji peuleHUs 2e0MempudecKux u npaKmu4eckux 3a0ay,

® NpUMEeHAMb U3YUeHHble NOHAMUS, pe3yIbmamyl, Memoobl Olisl peulenus 3a0ai NPaKmuyecKo2o
xapaxmepa u 3a0a4 U3 CMeNHCHbIX OUCYUNTIUH C UCHONIb30BAHUEM NPU HE0OXOOUMOCMU CNPABOYHBIX
Mamepuanos, KanoKyasamopa, KomMnvomepa.

CooTHOmIEeHUsI MeKIY CTOPOHAMH H YIJIAMH TPEYTroJbHUKA

ITo oxoH4yanum 7 KjIacca y4amumics HAYYUTCH:

e BiazeTh 0a30BbIM TOHATHMHBIM almapaToM IO OCHOBHBIM pa3ieigaM TeMbl; HMETb
npejcTaBieHre 00 OCHOBHBIX M3Y4aeMBIX MOHATHAX (COOTHOIIEHHS MEXIYy CTOPOHAMHU U yIJIaMHU
TPEYrOJIbHUKA, HEPABEHCTBO TPEYIOJbHUKA, TPSAMOYTOJIbHBIE TPEYTOIbHUKH, PACCTOSTHUE OT TOYKH
JI0 TIPSIMOM, PACCTOSTHUE MEXKIY NapajuIeIbHBIMU MIPSIMBIMU. );

e (GopMyIHpOBaTh, JOKA3BIBATh U IPUMEHSATH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

® NCIIOJIb30BAaTh COOTHOIIEHUS MEXY CTOPOHAMHU U YTJIAMHU TPEYTOJIbHUKA;

¢ (GopMynIHpOBaTh U UCIOIB30BATH CBOMCTBA MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA;



e (QopmynupoBaTh, JOKa3blBaTh W MNPUMEHATh NPU3HAKA PABEHCTBA  IMPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB;

® HaxXOAOWTh paCCTOAHHEC OT TOYKH OO HpSIMOfI, PaCCTOAHNEC MCIKAY MMapaJUICIIbHBIMU IIPSMBIMH,

® BBINOJIHATH TIOCTPOEHUE TPEYTOJIBHUKA 10 TPEM IJIIEMEHTAM;
YUEHUK NOJIyHUM 603MONHCHOCHb:

® pabomams C 2eOMempudecKuM MeKCMmoM (AHATU3UPOBAMb, U3BLEKAMb  He0OX0OUMYIO
ungopmayuro), MoOYHO U 2PAMOMHO BbIPANCAMb CEOU MBICAU 6 YCMHOU U NUCLMEHHOU peyu ¢
npUMeHeHUeM MamemMamuiyeckoi MmepMuHOI02UU U CUMBOTUKU, UCNOTIb3068AMb PA3IUYHbIE A3bIKU
mMamemamuxu, Hpo8OOUMb  Kidccuguxayuu, Jo2udeckue 0OO0CHO8aHUs,  O00KA3AMeNbCmea
MAmemMamuyecKux ymeepicoeHull;

® 081a0emb HABLIKAMU YCIHBIX, NUCbMEHHbIX, UHCIMPYMEHMAbHbIX 8bIYUCTEHUL,

® ogra0emv 2eoMempuyecKuM  SA3bIKOM, UCHONb306aMb €20 Old ONUCAHUA NpeoMemos
OKpyJtcarujeco  Mupa, pazeumue NpOCMpPAaHCHMBEEHHbIX NpPeOCmAasieHUull U U300pa3umenbHbix
YMeHull, npuobpemeHue Ha8biK08 2eOMeMpULeCKUX NOCMPOEHUL,

® ycgoums cucmemamuiecKue 3HaAHUus O NIOCKUX (ueypax u ux ceolicmeda, ymeHue npumeHsmo
cucmemamuyecKue 3HaHusl 0 HUX 0/ peueHusl 2e0Mempu4eckux U NPaKmudeckux 3a0ay;

® NPUMEHAMb U3YUEHHblE NOHAMUA, pe3)lbnanbl, Memoowl 0isl peuerHus 3a0ay npakmu4ecKkozco
xapakmepa u 3a0aY U3 CMEINCHBIX 0ucuunﬂuH C UCNOJIb30BAHUEM npU Heobxooumocmu Cnpaso4irHsvlx
Mamepuanos, KanoKyaamopa, KomMnvomepa.

IToBTOpEHue reomMmerpum 7 Kiaacca
YUEHUK NOJIyYUM 603MONHCHOCHb:

8100emb HAYATbHLIMU ceomempudecKumu CG@OQHM}ZMM,'

cmpoumsb mpey2oabHUKU pA3TUYHbIX MUNnoe, ux MeauaHbl, 6uCC€KmpMCbl u evlicomsl,

NPUMEHANTb NPUSHAKU paseHcmeda mpeycoslbHUKO6,

BbINOJIHANTL NOCMPOEHUS C NOMOULBIO LlepméJfCHblx UHCMPYMEHMOB,

NPUMEHAMb CBOUCMBA PABHOOEOPEHHO20 MPEY2ONbHUKA NPU PeUleHUU 3A0ay,

UCNONIL3068AMb NPUSHAKU U CEOUCMEA NAPAIENbHBIX NPAMBIX,

UCNONIBL3068AMb COOMHOUEHUS MENCOY CIMOPOHAMU U YeNaMU MPey20TbHUKA,
pewiams 3a0ayu N0 20MOBbIM YePMENCAM,

AHATIUBUPOBATNL 2EOMEMPULECKULL TNEKCM, U3BTIeKamb He0OX00UMYI0 UHDOpMAayUIO;

NPUMEHAMb MAMEMAMUYECKYI0 MEPMUHOI02UIO;

NPUMEHAMb U3YYEHHble NOHAMUS, Pe3VIbmamyl, Memoovl Ol peuleHus 3a0a4 NPaKmuiecKko2o
xapakmepa.



Conep:xanue yueOHOro npeamera

HayvaJjibHbIe reoMeTpu4ecKe CBeIeHUust
OOBsICHATH, 4YTO TaKo€ OTPe30K, Jy4, Yroy, Kakue (Urypsl Ha3bIBAlOTCA pPABHBIMHU, Kak
CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KU U YIUIBI, YTO TAKO€ IpadyCc U IrpaJyCHas Mepa yria, Kakou
YIroJ Ha3blBae€TCd MNPAMBIM, TYIbIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE CEpEIMHA OTpe3Ka M
OuccekTpuca yria, Kakue YIJIbl Ha3bIBAIOTCA CMEXKHBIMH W  Kakhe€ BEpPTUKAIbHBIMU,
dbopMynupoBaTh U 0OOOCHOBBIBATh YTBEP)KIEHHUS O CBOMCTBAX CMEXKHBIX M BEPTHKaJIbHBIX YTJIOB;
OOBSCHSTh, KAKHUE TPSMbIC HA3BIBAIOTCS MEPIEHANKYISIPHBIMU; (OPMYIUPOBATh U 0OOCHOBBIBATH
YTBEPKACHUE O CBOMCTBE ABYX NPSIMbBIX, MEPHEHAMUKYISPHBIX K TpeTbed; n3o0paxkaTth U pac-
MO3HABaTh yKa3aHHBIC MpocTelne QUrypbl Ha YepTekax; periarh 3aJadd, CBSA3aHHBIE C ITUMHU
npocteimuMu purypamu
TpeyroabHuKn
Tpeyronbuuk.  Bpicota, Menuana, OuccekTpuca TpeyroipHuUKa. PaBHOOeApeHHBIE U
PaBHOCTOPOHHUE TPEYTrOJbHUKH; CBOMCTBA H MPHU3HAKK PABHOOEAPEHHOTO TPEYroJIbHHUKA.
[Ipu3Haku paBeHCTBA TPEYroibHUKOB. OKpykHOCTb. [lyra, xopaa, paauyc, nuamerp. [loctpoenus ¢
MOMOUIbI0 LUPKYJIS U JuHEHKu. OCHOBHBIE 3a/1auydl HA MOCTPOCHME: JIEJIEHHE OTpe3Ka I0IoJIaMm;
MOCTPOCHHUE yIila, PaBHOMY JAaHHOMY; TIOCTPOGHHE OHCCEKTPHCHI yria; MOCTPOCHUE
MEPIECHANKYIISIPHBIX MPSIMBIX.
IMapanyienbHbIe IPSIMBbIE
[Tapannensubie mpsimpie. [lpu3Haku mapawieIbHOCTH ABYX MNpAMBIX. [IpakThueckue crocoOsl
MIOCTPOEHHUS MapajlIeIbHbIX MPSAMBIX. AKCHOMA MapajulesIbHbIX NpsMbIX. CBONCTBA MapaieIbHbIX
MPSAMBIX.
CoOTHOLIEHHUS MEeKIY CTOPOHAMH M YIJIAMH TPeyroJbHUKAa
CyMMma yriioB TpeyrosibHUKa. BHemHue yribl TpeyroiapbHuka. Bujsl TpeyronbHuKoB. Teopema o
COOTHOUICHUSX MEXIY CTOPOHAaMU U YIVIaMH TpeyrojibHUKa. HepaBeHCTBO TpeyroiabHUKA.
[IpsaMoyrosbHblE  TPEYrOJIbHUKH; CBOMCTBA W  IPU3HAKM  PABEHCTBA  NPSMOYTOJIbHBIX
TPEYroJbHUKOB. PaccTosiHre OT TOUKHU /10 psAAMOM. PaccTrosiHne Mex 1y napajuieIbHbIMU IPSMBIMHU.
[TocTpoeHus ¢ MOMOILBIO HUPKYJIA U JIMHEHKU. [loCTpOoeHNE TpeyroibHUKA IO TPEM DIIEMEHTAM.
IloBTOpEeHNEe reomerpuu 7 Kiiacca
Hauanpubeie reoMerpuueckue cBeieHus. TpeyronpHuku. [lapamienbusie npsmbie. COOTHOIICHHS
MEXKly CTOPOHAMU U yIJIaMH TPEYToJIbHUKA. PelieHne 3a1a4 1o roToBbIM YepTEkKaM.



TemaTn4eckoe IJIAHUPOBAHUE IO TEOMETPUH.

Ne Ha3Banue pa3nena Koa-Bo

n/n JacoB
I'naea |

1 HavanbHble reoMeTprUYecKie CBEICHUSI. | 9
I'napa Il

2 TpeyronbHUKN | 18
I'nasa Il

3 [TapanenbHbIe IPSIMbIC ‘ 13
I'naBa IV

5 COOTHOIIICHHE MEXTy CTOPOHAMH M YIJIaMHU TPEYroJIbHUKA 20

6 IToBTOpeHme 8
Htoro 68




8 kn1acc reomerpust
I[Inanupyemble pe3y/bTaThl.

IIpeamerHbIe:
OOyuyaromuiicss HAYyYUTCS:
® TI0JIb30BATHCS TEOMETPUUCCKUM S3BIKOM JIJISI OMTUCAHUS TIPEMETOB OKPYKAIOIIETO MHUPA;
* pacro3HaBaTh reoMeTpUUecKue (PUTyphl, pa3inyaTh UX B3aUMHOE PACIOJIO0KEHUE;
* U300pakaTb reOMETPUIECKHIE (PUTYPHI; BBITIOIHATH YEPTEIKHU 110 YCIOBHIO 33]]a4H; OCYIIECTBISATh
npeoOpa3zoBanus GUryp;
* pacmo3HaBaTh Ha UepTeXax, MOAEISIX U B OKPYXKAOMEH O0OCTaHOBKE OCHOBHBIC
IIPOCTPAHCTBEHHBIE TeJa, N300paXaTh UX;
* B IIPOCTEHINIMX CIIyYasX CTPOUTH CEUCHHS U PA3BEPTKHU MPOCTPAHCTBEHHBIX TEIT;
* IPOBOJAUTH OIEpAlMU HAJl BEKTOPAMH, BBIYUCISTH JAJIUHY U KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOPAMH;
* BBIYMCIATH 3HAYCHHS] F€OMETPUUECKUX BEJIWYUH (IUIMH, YIJIOB, IUIONIafei, 00beMOB); B TOM
yucie: g yrinoB or 0 mo 180° ompenenars 3HAYEHUS TPUTOHOMETPUYECKHUX (QYHKIHUH 110
3aJJaHHBIM 3HAYEHUSIM YTJIOB; HAXOJUTh 3HAUEHUS TPUTOHOMETPUUECKHX (YHKIMI MO 3HAYEHUIO
OJIHOM M3 HUX, HAXOAWTH CTOPOHBI, YIIIBI M BRIYUCIIATH ILIOMAAN TPEYTOIbHUKOB, JUTMHBI IOMAHBIX,
T OKPY>KHOCTH, IJIOIA/Ie OCHOBHBIX F€OMETPHUECKUX GUTYp U QUTYDP, COCTABICHHBIX U3 HUX;
* pelIaTh TEOMETPUUICCKUE 3a1a9H, ONMUPASCh HA N3YYCHHBIE CBOWCTBA (UTYP M OTHOIICHHMA

MEXIy  HHMH,  TPUMEHSS  JIONOJHUTCIbHBIC  IOCTPOCHHUS,  alnreOpamyuecKuid |
TPUTOHOMETPUYECKUI anmapar, mpaBuia CHMMETPUH;
* MPOBOJUTH JIOKA3aTEIbHBIC PACCYKIACHHS TP PEIICHUH 3a]1a4, UCTIOIb3Ys U3BECTHBIC TEOPEMBI,
oOHapyX1Basi BO3MOKHOCTH ISl UX HCIIOIb30BAHMUS;
* pemarh NPOCTEHIINE TUIAHUMETPHUECKHUE 3a/1a91 B IIPOCTPAHCTBE.
Obyuarouwuiica noayuum 603MOHCHOCHb HAYUUMbCA:
Hcnonvzoeamsv npuodpemenHnvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeabHOCmu U
NOGCEOHEBHOU HCUZHU ONA:
*  ONUCAHUSA PeaNbHbIX CUMYAYUL HA A3bIKE 2eOMempUuu;
* pacyemos, KIIOYAOWUX Npocmetiuiue mpucoHomempuyeckue hopmynvl;
*  peuienus 2eoMempuiecKux 3a0a4 ¢ UCNOIb308AHUEM MPUSOHOMEMPULL
. peuleHus NPaKkmudeckux 3a0ay, CEA3AHHbIX C HAXONCOEHUeM 2eoMempudecKux Geiuyut
(ucnonv3ys npu HeoOXoOUMOCMU CNPABOYHUKU U MEXHUYECKUe CPe0Cmaa),
* NOCMPOEHUll C NOMOWbIO 2e0MEMPUYECKUX UHCIPYMEHMO8 (TUHEUKA, Y20IbHUK, YUPKYIb,

MPancnopmup).

MeTanpeaMeTHBIMH pe3yJbTaTaMu U3ydeHHs ydeOHoro mpemmera «['eomerpus» B 8 Kiacce
ABsieTcd (OPMHUPOBAaHUE YHHUBEpCaJIbHBIX y4eOHbIX aedicTBuil (YY]I). B pesynbrate o0ydeHus
YUEHHUK HAYUUTCS:

PerynstuBubie YY/I:

® yMEHHE CaMOCTOATEIbHO TJIAHWPOBATh AbTEPHATUBHBIE MYTH NOCTHKEHUS IeNieii, 0CO3HAaHHO
BbIOHpaTh Hanboee 3PEeKTUBHBIE CIIOCOOBI PelIeHUs] yUeOHBIX U MTO3HABATENbHBIX 33/1aY;

* YMEHHE OCYIIECTBISATH KOHTPOJIb TI0 pe3ylbTaTy W CHOCO0y JICWCTBHS Ha YpPOBHE
MPOU3BOJIHLHOTO BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

* yYMEHHE aJIeKBaTHO OIICHWBATh MPABMILHOCTh MJIM OMTUOOYHOCTH BBITTOJIHEHUS YICOHOM 3a1a4u,
€€ 00BEKTUBHYIO TPYITHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEILICHUS;

* TIOHMMAaHWE CYIIHOCTH aJITOPUTMHYCCKHUX MPEIITUCAaHUN U YMEHUE JICHCTBOBATh B COOTBETCTBUH
C TIPE/VIOKEHHBIM allTOPUTMOM;

* YMEHHE CaMOCTOSTEIHHO CTAaBUTHh IIEJIM, BBIOMpATh W CO3[aBaTh AJTOPHTMBI JUISI PEIICHUS
yueOHBIX MAaTEeMaTUYECKUX MPOOIIeM;

* yYMEHHE IUIAaHHPOBATh W OCYIICCTBIATH JEATCIILHOCTh, HAMPABICHHYIO Ha pEIICHHWEe 3a]ad
HCCIIEIOBATEILCKOTO XapaKTepa;



ITo3znaBaTesbHble YYI:

OCO3HAHHOE BIIQJICHUE JIOTUYECKUMHU JICHCTBUSMHU ONPEICICHUS TOHITHH, OO0OOIICHHUS,
YCTaHOBJICHHS aHAJOTHH, KJIacCH(PUKAUU HAa OCHOBE CaMOCTOSTEIHHOI'O BbIOOpa OCHOBaHUM U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUAOBBIX CBS3EH;

* YMEHHUE YCTaHABIMBATh IMPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTMUECKOE PaCCyKIEHHUE,
YMO3aKJIIOueHHEe (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUU) U BBIBOJIbL;

* YMEHHE CO3/1aBaTh, IPUMEHSATH U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA, MOJEIIN U
CXEMBI JIJIsl pelIeHHs Y4eOHBIX U TTO3HABATEIbHBIX 33714,

* popmupoBanue U pa3BuTHE y4eOHON U OOLIEMOJIH30BATEIILCKOW KOMIIETEHTHOCTH B 00JacTu
UCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHomoruil (MKT-kommeTreHTHOCTH);

* popmupoBaHuEe MepBOHAUATIBHBIX MPEACTABICHUN 00 HAEIX M O METoJaX MaTeMaTHKU Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, CPEACTBE MOJEIUPOBAHHUS SIBJICHUHN U ITPOLIECCOB;

* yMEHHE BHJETh MaTEMaTHYECKYI0 3a/layy B KOHTEKCTE IMPOOJIEMHON CHUTyallud B JAPYTUX
JUCLUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

* yMEHHE HAaXOJUTh B PA3JIMYHBIX HCTOYHHMKAX HH(MOPMALMIO, HEOOXOJUMYIO [UIsl PpEIICHUS
MaTeMaTU4YeCKuX MpoOJieM, M MPEACTaBIATH €€ B MOHATHOW (opMme; NMPUHHMATh PEIICHUE B
YCIIOBUSIX HETIOJIHOM 1 N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(DOpMALINY;

* YMEHHE TTOHUMAaTh U UCIOJIb30BAaTh MAaTEMaTHUYECKUE CPECTBA HATIISTHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIs WLTIOCTPALMK, UHTEPIIPETAllUY, apTyMEHTAIUH;

* YMCHHEC BBIJIBUTATh THIIOTE3bI NPH PEIICHHH YYEOHBIX 3a7ad4 W TMOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKHU;

* YMEHUE MPUMEHATh WHJYKTUBHBIC W JCAYKTHBHBIE CIIOCOOBI PACCYXICHUMU, BUICTh PAa3IHMUHbBIC
CTpaTeruu pelieHus 3a/1a4;

KommynukaruBubie YY /I:

® yMEHHE OPraHU30BbIBaTh Y4EOHOE COTPYJHHUYECTBO U COBMECTHYIO AESTEIBHOCTh C YUUTEIEM U
CBEPCTHHKAMHM: OIPEIEISATh LEeNH, pacupeaeisaTh GYHKINU U PO YYaCTHHKOB, OOIIHE CIIOCOOBI
padoTHI;

e yMeHHE paboTaTh B IpyNIe: HAXOAUTh OOIlee pelieHHe W pa3peuiarb KOH(QIMKTHI Ha OCHOBE
COIIACOBAHUs MO3ULMI U yueTa UHTEPECOB;

e CIylIaTh MapTHEPa;

¢ hopmypoBaTh, ApryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHE.

JInunoctHbie YY/I:

¢ bopMHEpoBaHNE OTBETCTBEHHOI'O OTHOIICHHWS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO UM CaMOOOpa30BaHUI0O HAa OCHOBE MOTHBAIMM K OOYYECHHUIO U
MO3HAHUIO, BBIOOPY HalbHEWIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKM B MHUpe mnpodeccuil u
podecCHOHATBHBIX MPEIIOYTEHUH, OCO3HAHHOMY MTOCTPOCHHUIO WHINBUTYTBHON
00pa3oBaTeNbHON TPAEKTOPUH C YIETOM YCTOMUYUBBIX MTO3HABATENBHBIX HHTEPECOB;
e (OpMHPOBAHHE IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU W OOIIECTBEHHOM MTPAKTUKU;
e (GopMHUpPOBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH M OOIIEHUHM M COTPYIHUYECTBE CO
CBEpPCTHUKAMH, CTapIIMMH W MJIQJIIMMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IMOJIEe3HOM, yueOHO-
WCCIICIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BHJAX JICATCIHHOCTH,
® yMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIH B YCTHOW U MUCbMEHHOM pedH, MTOHUMATh
CMBICTT TOCTABJICHHON 3a/Jayd, BBICTPAaWBaTh AapryMEHTAIMIO, TPUBOAWTH MPHUMEPHl U
KOHTPIIPUMEDHI;
® KPUTHYHOCTh MBINUICHHUS, YMEHHE pACIO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUNIOTE3Y OT (aKTa;
® KPEaTHMBHOCTh MBIIIJICHUS,, WHULMATUBY, HAaXOMYMBOCTb, aKTUBHOCTh TIPU PEIICHUU
TEOMETPHUECKUX 3a7aY;



® yMEHHE KOHTPOJIHUPOBATH MPOIIECC U PE3YNbTAT yUeOHOW MAaTEMATHUECKOU IeATEIbHOCTH;
® CHOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCIPHUSTHIO MaTeMaTHUYECKHX OOBEKTOB, 3a/lay, pEIICHUI,
pacCyxIeHUi;

IlnanupyemMblie pe3ybTaThl 00y4eHUs reoMeTpuM B 8 Kiacce.

YeThIpexyroJbHUKH
IIo okoHyanuu 8 KIacca yyammicss HAyYUTCS:
® TI0JIb30BAThCS SI3BIKOM TEOMETPHH JIJIsi OMHCAHUS MPEAMETOB OKPYXAIOMIETO MHpa U HUX
B3aMMHOTO PACIIOJIOKECHHUS;
® pacro3HaBaTh W M300pakaTh Ha YEpPTEXKax M PUCYHKAX TIeOMETpUYecKne QUTYpbl U UX
KOH(pUTypamnuu;
e u300paxxaTh W 00O03HAuUaTh, pACIO3HABATh HA YEPTEX,axX BBHIMYKIbIE W HEBBITYKIIbIE
MHOTOYTOJTFHUKHU U MX 3JIEMEHTBI, BHEIITHUE YTIIbl MHOTOYTOJIbHUKA;
e (hopMyIHPOBATh U OOBSICHATH OINPEICIICHUS BBITYKIIBIX U HEBBITYKIBIX MHOTOYTOJIBHUKOB M HX
AJIEMEHTOB;
e (hopMynHMpoBaTh W JIOKAa3bIBATh YTBEPKICHHUS O CyYMME BHEIIHMX M BHYTPEHHUX YTJIOB
BBIITYKJIOT'O MHOTOYTOJIbHHKA,
e GopMyIHpOBAaTH  ONPEACICHUS  MapajuieiorpamMma,  Tpamelud,  NOPSIMOYTOJIbHOH |
paBHOOEIPEHHOM TPAIICIIH U €€ HIEMEHTOB, MPSMOYTOJIbHIKA, pOMOa, KBaapaTa;
e nu300pakaTh U 0003HAYATh, PACIIO3HABATH HA YEPTEIKAX MPSIMOYTOJIBHUK, POMO, KBaapaT
e (opMyYJIHPOBATH U JIOKA3bIBATh CBOWCTBA MapajuieIorpamMmm;
e (OopMYIIHPOBATH U JIOKA3bIBATh MPU3HAKY TTapalieorpamMmma;
e (hopMyIHpPOBAaTh W JIOKA3bIBaTh CBOWCTBA, IMPH3HAKH; MPSMOYTOJbHOW W pPaBHOOECAPCHHOM
Tparenuu, NpsMOyroJibHUKa, poM0a, KBaJIpara;
® CTPOUTH CHMMETPUYIHBIC TOUKH;
® pacro3HaBaTh GUTYPHI, 00JIATAIOIINE OCCBON M LICHTPAIBHON CHMMETPHEH.
YUEHUK ROJIYUUM 803MONCHOCHLb:
®- osnadems MemoOUuKoUu peuams 3a0auu, NPUMEHs CEOUCMBA U NPUSHAKU NAPALLeNoepamma,
mpaneyuu, NPAMOY20JIbHUKA, pomba, Keaopama,
Ilnomann
ITo okoHyaHum 8 KjIacca y4yanuiicss HAYyYUTCS:
® OMKCHIBATH CUTYAIUIO, N300paKEHHYIO Ha PUCYHKE, COOTHOCUTH YEPTEXkK U TEKCT;
® WUTIOCTPUPOBATh U OOBSICHATH OCHOBHBIE CBOMCTBA IUJIOMIA/JM, TIOHSATHE PABHOBEIUKOCTU
WLTIOCTPUPOBATH U JJOKA3bIBaTh TEOPEMY 00 OTHOIIEHUU IUIOHIa/Iel TPEYrOoJbHUKOB, UMEIOIINX 110
paBHOMY YTIIy;
® BBLIBOJIUTH (OPMYIIBI IJIOMIAAN KBAAPATa;
® TIPUMEHATH TMPU pEHICHWH 3aJad Ha BBIYUCICHUA M J0Ka3aTelIbCTBO OCHOBHBIE CBOMCTBA
TUTONIA I, TIOHATHS PABHOBEIUKOCTH U PABHOCOCTABIICHHOCTH, AJIreOpanvecKuii armapar;,
® BBIBOJUTH TUIONIAIU TPEYTOIbHUKA: TPAAULIMOHHYIO U hopmyny ['epoHa;
® J10Ka3bIBaTh (POPMYIIBI TUIONIA Il TapasieorpaMMa U TPEyrolbHUKA, Tpaneuuu, pomoa;
® BBIUUCIATh IUIOMAAM (QUTyp C TOMOIIBI0 HEMOCPEACTBEHHOTO HCIOJIb30BaHUS (PopMyI
TIoNIaiel mapasuieorpaMMa U TPeyroJibHUKa, Tpanenuu, pomoa;
® HaXOJUTh ILIOMAb MPIMOYTOIHHOTO TPEYTOJIbHUKA;
® WJUTIOCTPUPOBATH M JIOKa3bIBaTh Tepemy [udaropa
® HAaXOJUTh KAaTeT W THUIOTCHY3y B MPSAMOYTOJHHOM TPEYTOJBHUKE C ITOMOIIBI0 TEOPEMBI
[Tudaropa.
YUEHUK ROJIYYUM 603MONCHOCHLY'
® NPUMEHAMb U3YYEeHHbLE POPMYTIbL OJIsl HAXOHCOEHUS Nowaoell OJisi peueHUs 3a0ay;
® NPUMEHAMb NPU peueHuUu 3a0a4y Ha GblYUCIeHUe NIowaoell mMemoo Niowaoet, meopemy,
meopemy, obpammuyto meopeme llughazopa;
® NPUMEHAMb NPU PEUEHUU 3A0aY HA BbIYUCTIEHUs U OOKA3AMENbCIE0 Memo0 Niouaoell.



ITono0HBIE TPEYrOJIBHUKH

IIo okoHyanuu 8 KIacca ydammicss HAyYUTCH:

® OOBSICHAT, TOHATUS: TOAO0Ms, Kod(pUIMEeHTa TOA00Hs, MOJOOHBIX  TPEYrOJIbHUKOB,
IPONOPLHUOHATIBHBIX OTPE3KOB;

e u300pakatb M 0003Ha4YaTh, paclo3HaBaThb Ha 4YEPTEkKax IOJOOHBIE TPEYTONbHUKH, CPEIHUE
JMHAW TPEYTOJIbHUKOB, BBIACIATH B KOH(HUIypalud, JAaHHOM B YCIOBHHM 3a7aydl MOJOOHBIC
TPEYroJbHUKH, CPETHUE JTUHUU TPEYrOIbHUKOB,

¢ (OopMyYIHPOBATH U UILTIOCTPUPOBATH, JI0KA3BIBATH TEOPEMY 00 OTHOLICHUH IJIOMIACH MOAOOHBIX
TPEYTrOJIbHUKOB;

e (opMyIMPOBATH U UIUIIOCTPUPOBATH, OKA3bIBATh PU3HAKH 1101001 TPEYroJIbHUKOB;

e (opMyIMPOBATH U UIUTIOCTPUPOBATH, TOKAa3bIBATh TEOPEMY O CPEIHEN JIMHUU TPEYTOJIbHUKA;

¢ (opMyIMPOBATH U UIUIIOCTPUPOBATH MOHATHE IPONOPLUOHATIBHBIX OTPE3KOB,

¢ (opMyIMPOBATH U UIUIIOCTPUPOBATH CBOMCTBO OUCCEKTPUCHI yIJla TPEYrOJIbHHKA,

e (hopMYIHPOBATH W WILTIOCTPUPOBATh, JOKA3BIBATh TEOPEMY O IMPOMOPIUOHANBHBIX OTpPE3KaxX B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

e (hopMyIMpPOBAaTh M WJUIIOCTPUPOBATH, JOKA3bIBaTh TEOPEMY O TOUKE IIEPECEUCHMs MeIuaH
TPEyroJbHUKA,;

® O0OBSACHATH TPUTOHOMETPUYECKUE TEPMUHBI «CHHYC», «KOCHHYC», «TaHI'€HC», ONEpUpOBAaTh
HAYaIbHBIMHA MOHATUSMH TPUTOHOMETPHH;

® peulath NPSIMOYTOJIbHBIE TPEYTOJbHUKY;

® [IPUMEHSATH NPH PEIICHUH 337a4 Ha BBIYUCIICHUS: IPU3HAKH 10A00US TPEYTrOJIbHUKOB, TEOPEMY O
CpeAHEeH JIMHUM TpPEyrojbHUKA, TEOPEM O MPONOPLUUOHANBHBIX OTPE3Kax B MHPSIMOYIOJIBHOM
TPEYroJbHUKE (MIOHATUE CPEIHEr0 TE€OMETPUYECKOrO0 JBYX OTPE3KOB, CBOMCTBO BBICOTHI B
OPSMOYTOJIBHOM TpPEYroJIbHUKE, MPOBEICHHOM M3 BEpPUIMHBI MPSIMOIO yrja, CBOMCTBO KaTETOB
IPSIMOYTOJIBHOTO TPEYroJIbHUKA, ONPEAEICHUN TPUTOHOMETPUYECKUX (PYHKLMH OCTpOro yria B
IPSMOYTOJIBHOM TPEYTOJIbHUKE;

YUEHUK ROJIYYUm 603MONCHOCHIb:

® NPUMEHAMb NPUSHAKU NOO0OUSI MPEY2ONbHUKOS NPU peUuleHUul 3a0ay;

® NpuUMeHAmb N000OUE MPEY2ONbHUKOE 8 USMEPUMENbHBIX PAOOMAX HA MECIHOCIU,

® NPUMEHAMb MeopemMbl 0 NOOOOHBIX MPEY2ONbHUKAX NPU peulenu 3a0a4 Ha NOCMpPoeHue;

® NPUMEHAMb OCHOBHbLE MPULOHOMEMPUUECKUE MOXHCOECMBA 8 NpoYecce peulenus 3a0ay,

® NPUMEHAMb NPU PeueHuU 3a0ay Ha NOCMpoeHUe NOHAMUeE n000OUs

OxkpyxHOCTH

ITo okonyanum 8 ki1acca y4Jammics HAyYMTCA:

e 1300paxkaTh U 0003HAYaTh, paclO3HABaTh HAa YEpTEXkaxX BIHMCAHHBIE U ONMHCAHHbBIE OKPY)KHOCTH,
KacaTeJbHbIE K OKPY>KHOCTH, LIEHTPaJIbHbIE U BIIUCAHHBIE YTJIbI;

® BBIJIENIATh B KOHQUIypaluy BIIUCAHHBIE U ONMCaHHbIE OKPYKHOCTH, KacaTeJIbHbIE K OKPY>KHOCTH,
LEHTPaJIbHbIE U BIUCAHHbBIE YIJIbI;

e (hopMyIMpPOBATh U WJUIIOCTPUPOBATH ONPEAEICHUs BIHUCAHHBIX M OMUCAHHBIX OKPYKHOCTEH,
KacaTeJIbHON K OKPYXHOCTH, IEHTPAJIbHBIX U BITUCAHHBIX YIJIOB;

e (hopMynupoBaTh U WIUTFOCTPUPOBATH, TIOKA3bIBaTh TEOPEMY O IIPU3HAKE U CBOMCTBE KacaTebHON
K OKPYXXHOCTH;

e (hopMyIHpOBATh U WIUTIOCTPUPOBATH, JTOKA3bIBATH TEOPEMY O BIHCAHHOM YTJIe, CIEICTBUS W3
JTOU TEOPEMBI,

e hopMmynupoBaTh U WITIOCTPUPOBATH, JOKA3bIBATh TEOPEMY O CBOMCTBE OTPE3KOB KacaTeNIbHBIX,
MIPOBEJICHHBIX U3 OJIHOW TOYKH, O CBOMCTBE OTPE3KOB MEPECEKAOIIUXCS XOP/I;

e (hopMyIHMpOBATh U MJUIIOCTPUPOBATH, JOKA3bIBaTh TEOPEMY O BIIMCAHHBIX B TPEYTOJbHUK H
ONMCAHHBIX OKOJIO TPEYIOJIbHUKA OKPYKHOCTSIX U CIIEJICTBUS U3 HUX;

e hopMmynupoBaTh U WJUIIOCTPUPOBATH, JIOKA3bIBaTh TEOPEMY O CBOMCTBAX BIHMCAHHBIX B
OKPYKHOCTb ¥ OIMCAaHHBIX OKOJO OKPY>KHOCTH MHOT'OYTOJIbHUKAX;

® yCTaHaBIIMBAaTh B3aMMHOE PACIIOJIOKEHUE MPAMON U OKPYKHOCTH



® MIPUMEHSTH MMPU PEUICHUH 3a7a4 Ha BEIUMCICHUE U JJOKA3aTEIbCTBO: TEOPEMBI O BIIUCAHHOM YTJIE,
CJIEACTBHUS W3 ATOM TEOPEMbI, TEOPEMbI O CBOMCTBE KacaTEIbHOW K OKPYKHOCTH, O CBOMCTBE
OTPE3KOB KacaTelbHBIX, MPOBEICHHBIX U3 OAHON TOYKH, O CBOWCTBE OTPE3KOB IEPECEKAIOIINXCS
xopa

YUEHUK ROJIYUUN 803MONCHOCHIb:

® pewamov 3a0auu ¢ UCNONb308AHUEM 3AMEHAMENbHbIX MOYEK MPEY2OIbHUKA,

® pewams 3a0auu Ha HAX0NCOEHUE Vell08 8 OKPYICHOCTU;

® NPUMEHAMb MEMOO 2eOMEMPULECKO20 MeCMA MoYeK OJisl peueHus 3a0ay u 0 00KA3amelbCmad.
IloBTOpEHUE

ITo okoHuyaHum 8 KjIacca y4yanuiicss HAy4YUTCS:

® pelath IUIAHUMETPUYCSCKUE 3aa9n

YUEHUK ROJIYUUN 603MONCHOCHIb:

® cucmemamusupo8ams NOLYYeHHble 3HAHUS



Conep:xanue y4eOHOro npeamera
IloBTOpEHUE
[TapamnensHble npsambie. TpeyroabHUK. IIpu3Hakyu paBeHCTBAa TPEYTOJIbHUKOB.
YeThIpEXyroabHUKHA
MHOroyroiabpHuK, BBITYKJIBIA MHOIOYTOJIBHUK, YETBIPEXYTronbHUK. [lapamnenorpamm, ero
cBoicTBa W mpu3Haku. Tpanemus. [IpssmoyronsHuk, pom0, KBaapar, ux cBorcTBa. OceBas u
LIEHTpajbHasi CAMMETPHH.

Heab: u3yuuts HauOojiee BaXKHbIE BHJBI YETHIPEXYTOJBHUKOB — Mapajljiesiorpamm,
NpSMOYTOJIBHUK, pOMO, KBaJpaT, Tpareuuio; JaTh MpeacTaBieHue o (Gurypax, obragamommx oce-
BOW WJIM LICHTPAJIbHON CUMMETpPHEH.

JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JaHHOW TEMBI M PEIIEHUS] MHOTHX 3a/1a4 TPOBOISATCS
C NOMONIbI0 MPHU3HAKOB PAaBEHCTBA TPEYrOJbHUKOB, MOSTOMY IOJIE3HO UX MOBTOPUTH, B Hadaje
U3YYEHUS TEMBI.

OceBasi U LIEHTpaJIbHass CUMMETPUU BBOJSTCS HE Kak mpeoOpa3oBaHUE TUIOCKOCTH, a Kak
CBOWCTBA Fr€OMETPUYECKHX (PUTYpP, B YACTHOCTH YETHIPEXYTrOJbHUKOB. PaccMoTpeHme 3THX MOHATHIA
KaK JIBIYKEHUH IIIOCKOCTH COCTOUTCS B 9 Kiacce.

ILtomans

[TonsiTve 1uomaaM MHOrOyrojibHuka. [lnomanu npsMoyroiasHuUKa, napajuiesnorpamma,
TpeyrojibHuKa, Tpanenuu. Teopema [Iudaropa.

Henab: pacmpuTh U yrIyOUTh MOJYyYEHHBIE B 5—6 Kilaccax MpeacTaBiIeHUs] 00ydaronuxcs
00 M3MEpEeHWH M BBIYHMCICHHWH IUIOMIAJICH; BBHIBECTH (DOPMYIIBI IJIOMIAeH MPSIMOYTOJIbHUKA, Ta-
paiienorpamMma, TPeyrojibHUKA, Tpalleluu; J0Ka3aTh OJHY M3 TJaBHBIX TEOPEM TE€OMETPUU —
teopemy [ludaropa.

BoiBon Qopmyn ans  BbMMCICHHS IUIOMIAJAEH MpPSAMOYroiibHUKA, Mapajuierorpamma,
TPEYrojbHUKa, TpalelUuy OCHOBBIBAETCA Ha JABYX OCHOBHBIX CBOICTBax IUIOLIaEH, KOTOpbIE
MPUHUMAIOTCS. UCXOMSI U3 HATJISIIHBIX MPEACTABICHUN, a TakKe Ha QopMmyse IUIONIaId KBajpara,
000CHOBaHME KOTOPO HE SIBIISIETCS 003aTENBHBIM I 00yJarOIIAXCSL.

HeTtpamunmoHHolt A7is IIKOJBHOTO Kypca SIBIsSIeTCS TeopeMa 00 OTHOIICHWH —IUIOMIAei
TPEYrOJIbHUKOB, MMEIOLIMX O paBHOMY yriay. OHa NO3BOJIIET B JAJbHEHIIEM JaTh IPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB IMOJ00US TPEYroJbHUKOB. B 3TOM COCTOMT OIHO M3 MPEUMYIIECTB,
O0OyCIIOBJIICHHBIX pPaHHUM BBeJIEHHEM MOHATHs Iulomanu. JlokasatenbcTBO Teopemsl [ludaropa
OCHOBBIBAETCS Ha CBOMCTBaxX IuIomaaen u Gopmynax Juist miomaaei Kpajapara U IpsMOYTroJIbHUKA.
Jloka3piBaeTcs Takxke TeopemMa, oopaTHast Teopeme [Iudaropa

ITono0HBIE TPEYTOJIBHUKH

[Tono6ubie TpeyronbHuku. [Ipu3Haku momodust TpeyroabHUKOB. IIpuMenenue mogolus k
JI0Ka3aTeNbCTBY TEOpeM M pemieHuto 3anad. CuHyc, KOCHHYC M TaHI€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Heab: BBeCTM TMOHATHE NOJOOHBIX TPEYTOJIBHUKOB; pPAacCMOTPETh MpPHU3HAKK I0A00US
TPEYroJbHUKOB M MX NPUMEHEHHUs; CJelaTh NepBbIH IIar B OCBOEHUU YydYalllUMUCSH
TPUTOHOMETPHUUYECKOTO alapara reOMETPUU.

Omnpenenenue moJoOHBIX TPEYTOJLHUKOB Ja€TCsl HE Ha OCHOBE ITpeoOpa3zoBaHus Mo100us, a
4yepe3 paBeHCTBO YIJIOB U MIPONOPLUOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Ipu3naku nogo0usi TPEYroJbHUKOB J1I0Ka3bIBAIOTCSA C MOMOIIbIO TEOPEMbI 00 OTHOIIEHUU
IIonaiel TpeyroJIbHUKOB, UMEIOLINX 10 PABHOMY YTIIY.

Ha ocHoBe mpu3HaKoB 1moao0us JOKa3bIBaeTCs TEOPEMa O CPEIHEH JMHHUM TPeyroJibHUKa,
YTBEPXKACHUE O TOYKE IEPECEUEHUs MeEAUaH TPEYroJdbHUKA, a TaKKE JABa YTBEPKIEHHUS O
MPOMOPLUMOHANIBHBIX OTpe3Kax B MPSAMOYrOJIbHOM TpeyrojbHuke. Jlaercs mpeacraBieHHE O
MeToie OJ00HS B 3a/1a4ax Ha MOCTPOCHUE.

B 3akitoueHue TeMbl BBOJISTCS JIEMEHTHI TPUTOHOMETPUM — CHHYC, KOCUHYC M TaHT€HC
OCTpOTO yrja MpsIMOYTOJBHOTO TPEYrOJIbHUKA.

OxpyxHOCTH



B3aumHoe pacnonoxeHue npsMoll U OKpyxkHocTH. KacarenbHass K OKpYKHOCTH, €€
CBOMCTBO U mpu3Hak. lleHTpanpHple W BHHUCAHHBIE YIUBL. YeTelpe 3amedarelbHbIE TOYKHU
TpEeyroJibHUKa. BricanHas 1 onucaHHasi OKPYKHOCTH.

Hesab: pacmiupuTh CBeIeHUS 00 OKPY)KHOCTH, MOJYyYEHHbIE YYallMMHUCA B 7 Kilacce; U3y4uTb
HOBbIE (DAaKThI, CBSI3aHHBIC C OKPY)KHOCTHIO; MO3HAKOMHUTH OOYYAIOMIMXCSl C YETBIPbMS 3aMe-
YaTeJbHBIMU TOYKaMH TPEYTOJIbHUKA.

B nanHOM TEME BBOJUTCS MHOT'O HOBBIX IIOHATHM U PaCCMaTPUBAETCS MHOT'O YTBEPKIACHUH,

CBSI3aHHBIX C OKPYXHOCTbIO. JlJI1 MX YCBOEHUS cCJelyeT YAEIUTb OOJbIIOe BHUMAHUE PEIICHUIO
3az1a4.
VYTBep:KJIeHHs O TOUKE MepecedeHnss OMCCEKTPUC TPEYTroJbHUKA M TOUKE MEPECEUEHUs CePEeAMHHBIX
NEPIEHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA BBIBOAATCS KakK CIEICTBUS U3 TEOPEM O CBOMCTBAX
OMCCEeKTPUCH] yIJla U CEPEeIMHHOIO MEpPHEeHIUKYsIpa K oTpe3Ky. Teopema 0 TOUke IepeceueHus
BBICOT TPEYroJibHUKA (WIN MX IPOAODKEHUN) JTOKA3bIBAETCSl ¢ IIOMOLIbIO YTBEPHKIEHUS O TOUYKE
NIEPECEYCHMS] CEPEIMHHBIX NTEPIECHIUKYIISIPOB.

Hapsiny ¢ teopemamu 00 OKpPY>KHOCTSIX, BITUCAHHOW B TPEYroJbHUK M OMHCAHHOW OKOJIO
HEro, paccMaTpHUBAOTCS CBOMCTBO CTOPOH OIHMCAaHHOTO YETBIPEXYrOJIbHMKA M CBOMCTBO YIJIOB
BIIMCAHHOTO YETHIPEX YT OJIbHUKA.

IToBTOpEHHE

Yersipéxyronpauku. Ilnomaau mapasuiesorpaMMa, TPEYrojbHHMKA, Tpareuuu. Teopema
ITudaropa. [IpusHaku noxo0Oust TpeyronbHUKOB. OKPYKHOCTb.

Heanb: IloBTOopeHue, o0oOLIeHHME M CcUCTEMaTHU3alMsl 3HAHUM, YMEHUNH M HaBBIKOB 3a Kypc
reoMerpuu § Kiacca.



TemaTn4eckoe IJIAHUPOBAHHUE 110 TEOMETPHUH.

Ne /0 Ha3zBanue pa3aena Koa-Bo
4acoB

1 [ToBTOpEeHHE 2
I'naBa V

2 UeThIpEXYroJIbHUKY. ‘ 14
I'nasa VI

3 [Tmomans. ‘ 14
I'naBa VI |

4 [TogoOHbBIE TPEYTOJTBHUKH. ‘ 19
I'naBa VIII

9) OKpY>XHOCTb. 17

6 IToBTOpEeHNE 2
Uroro 68




I'eomerpus 9 kiaace.

IInanupyembie pe3ybTaThl.
IIpenmeTtHbIe:
OO0yuaromuiicss Hay4YuTCs:
® OIEpUPOBaTb C HAYaJIbHBIMU IOHATHSAMM TPUTOHOMETPUU U BBINOJIHATH OJIEMEHTapHbIE
orepanuu HaJ QYHKIUSIMH YIIIOB:
e pemiaTh 3a/aud Ha JOKA3aTesIbCTBO, ONUPAACh HAa M3YYEHHbIE CBOWCTBA (PUIYyp M OTHOILEHHM
MEXy HUIMH U IIPUMEHSI N3Y4EHHBIE METO/IbI IOKa3aTeIbCTB;
® BBHIUUCIIATH ILIOAAN KPYTOB U CEKTOPOB; JJIMHY OKPYKHOCTH, JJIMHY JYyT'H OKPY’KHOCTH;
e pemiaTth 3a7a4d Ha J0KA3aTeIbCTBO C MCIOJIb30BaHUEM (DOPMYN AJIMHBI OKPY>KHOCTH U JUTHHBI
JyTH OKPYKHOCTH, (hOpMYN TUIOIaneit puryp;
e pemarb IPaKTUYECKUE 3a7add, CBA3aHHBIE C HAXOXKACHUEM TIE€OMETPUYECKUX BEJIMYUH
(ucnomnb3ys NpU HEOOXOAMMOCTH CIPABOYHUKH U TEXHUUYECKUE CPEJICTBA).
® BBHIUUCIATH JJIMHY OTpE3Ka IO KOOPAMHATaM €ro KOHIIOB; BBIUUCISATH KOOPAMHATBHI CEPEIMHBI
OTpE3Ka;
® JCIOJb30BaTh KOOPAMHATHBIN METOJ AJI U3y4EHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH.
e ONepupoBaTb C BEKTOPaMHM: HAxXOAWUTh CYMMY M pa3HOCTb JIByX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOUTh BEKTOP, PABHBIN [TPOU3BEICHUIO 3a/laHHOT0 BEKTOPA HA YUCIIO;
® HAXOOUTh JJIs BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JJIMHY BEKTOpAa, KOOPAMHATBI CyMMBI M
pa3sHOCTH JIByX M 0oJjiee BEKTOPOB, KOOPAMHATHI IPOM3BEIEHUS BEKTOpa Ha YUCIIO, IPUMEHSS IpU
HE0OXOJMMOCTH COYETaTEIbHBIN, IEPEMECTUTENIBHBIN U pacipeeIuTeIbHbIN 3aKOHBI;
® BBUUCIITH CKaJSIPHOE IPOU3BENCHUE BEKTOPOB, HAXOAWThb YOI MEXKIY BEKTOpaMy,
YCTaHABJIMBATh EPIEHAUKYIAPHOCTD MPSIMBIX.
® BIAJECTh KOMIICTCHIMSMH: TI03HABATEIbHOM, KOMMYHUKAaTHBHOH, WH()OPMALIMOHHON W
pedeKCUBHOM;
e paboTarh B rpyniax, apryMeHTHUPOBaTh U OTCTAUBATh CBOIO TOUKY 3PEHUS;
® DACIO3HAaBaThb Ha YEPTEKaX, PHUCYHKaX, MOJEIAX M B OKPYXKAIOIIEM MHpE IUIOCKHE U
IPOCTPAaHCTBEHHBIC TEOMETPpUYECKUE (DUTYPBHI;
® pacro3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJBHOTO Mapajulesenurena, MpaBUIbHON MUpaMUbl,
LWIMH]PA U KOHYCAa,
e OMpeAensaTh M0 JUHEHHBIM pa3MepaM pa3BEPTKU QUTYphI JTUHEIHBIE pa3Mepbl caMoi QUTYpPBHI U
Hao000poT;
® BBIYUCIATH 00BEM MPSIMOYTOIBHOTO Mapasuieenunesa.

Oodyuarowguiica noayyum 03MOHCHOCHIb HAYUUMbCA:

® UCNONB308aMb KOOPOUHAMHBLU MemOO O/ U3YYeHUs. CEOUCME NPIAMBIX U OKPYIHCHOCTELL.

o guluUCIAMb  NAOWAOU  Queyp, COCMABIEHHLIX U3 08YX UIU 0Oolee NPAMOY2O0JIbHUKOS,
napanienocpammos, mpeyeorbHUuKo8, Kpy2a u cekmopda,

® npuobpecmu ONvIM NPUMEHEHUs aAN2eOpauiecko2o U mpu2oOHOMEempuyecKko2o0 annapama u uoet
08UIICEHUS NPU peuleHUy 3a0ay Ha 8bIYUCTIeHUE NI0WAOeli MHO20Y201bHUKOS.

® 081a0emb KOOPOUHAMHBIM MEMOOOM peuleHus 3a0ay Ha 8blYUCTeHUe U 00KA3AMelbCmeo,

® npuobpecmu onvim UCNONb308AHUSL KOMNbIOMEPHBIX NPOSPAMM Ol AHAIU3A YACMHBIX CTy4aes
83AUMHO20 PACNONIONCEHUSL OKPYIHCHOCMEU U NPAMbIX,

® pewiamv Mmamemamudeckue 3a0auyu U 3a0auu U3 CMENCHBIX NPEOMemos, GblNOIHAMb
npakmu4eckue pacuémol,

® GuLIYUCTAMb  00BEMbL  NPOCMPAHCIMBEHHLIX — 2e0MempUyecKux @uayp, CcocmasieHuvix U3
NPAMOY20NbHBIX NAPATLLEenUNeoos;

® yenyoums u passums npeocmasienus 0 NPOCMPAHCIEEHHbIX 2eOMEMPUIECKUX Pueypax;

® npumMeHAmsb NOHAMUE PA36EPMKU OJisl BbINOIHEHUSA NPAKMUYECKUX PACUEMO8.



MeTtanpeaMeTHbIMH pe3yJbTaTaMU U3ydeHUus ydeOHoro mpenmera «['eomerpus» B 8 Kiacce
saBisieTcs: (popMUpOBaHUE YHUBEpPCaTbHBIX yueOHbIX aeiicTBui (YVY/). B pesynpraTe oOyueHus
YUEHUK HAY4UTCS:

PeryastuBubie YY/I:

OO0yuyawuuiicss HAyYUTCs:

e [IeJIeTONIaraHyIo, BKIIOYasi MOCTAHOBKY HOBBIX LeJe, mMpeoOpa3oBaHue MPAKTHUYECKON 3a/1aun B
MO3HABATEIHHYIO;

® CaMOCTOSITENIbHO aHAJU3UPOBaTh YCIIOBUS JOCTHKEHMS L[E€IM HA OCHOBE Y4€Ta BBIJICICHHBIX
YUUTEJIEeM OPUEHTUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepuae;

TUTAHUPOBATH MYTH JOCTIKEHUS TIETICH;

Boinycknuk noiyuum 603mMoicHOCHb HAYYUMbCA:

CamocmosmenbHo Cmasums HOGble YueOnble Yeau u 3a0a4u,

HOCMPOEHUIO JHCUSHEHHBIX NAAHO8 80 8PEMEHHOL NePCNeKmuse;

npu NAAHUPOBAHUU OOCMUNCEHUS. YeNell CaMOCMOSMENbHO, NONHO U AOEeK8AMHO YUUmbléamb
VCA08USL U CPEOCmBa UX 0OCMUINCEHUSL,

® guloenamy  ANbMEPHAMuUGHble  CNoCcoObl  OOCMUdICEHUs  yeau U evloupams  Hauboiee
aghpexmuenwlli cnocood;

® ocHO8aAM camopezylAyuu 8 Y4eOHOU U NO3HABAMENbHOU OeamelbHOCmU 8 hopme OCO3HAHHO20
VAPABIeHUs. CBOUM NOBEOEHUEM U OesIMeNbHOCbIO, HANPABIeHHOU HA 00CUICeHUe NOCTNABLEHHbIX
yenet,

® ocyuecmenams NO3HABAMENbHYI0 PehieKCUio 8 OMHOUWEHUY OelUCMEULl N0 peuleHuio Y4eOHbIX U
NO3HABAMENbHBIX 3A0aY;

® Q0eKeamHO  OYeHUBAMb  O0bEeKMUBHYIO  MPYOHOCMb  KAK — Mepy  (akmuueckoeo — uiu
npeononazaemoz0 pacxooa pecypcog Ha peuienue 3a0auu; a0eK8amHO OYEHUBAMb CE0U
B03MOJICHOCIU ~ OOCMUMNCEHUs.  Yelu  ONpeodeNéHHOU  CIO0JCHOCMU 8  pasludHblX  cghepax
CamMocmosamenbHou 0esmenbHOCmU,

® 0CHOBAM CAMOpe2YIAYUU IMOYUOHATbHBIX COCMOAHUL

® npunazame Golegvle YCUNUL U NHPeodonesamv MpPYOHOCMU U NPensmcmeus Ha Nymu
docmudiceHus yenel.

ITo3naBareanbHbie YY/I:

OO0y4aromuiicsi HaAy4UTCH:

® (OCHOBaM pealM3ally MPOEKTHO-UCCIIEA0BATEIbCKON AESITENbHOCTH;

® TIPOBOJUTH HAOJIOJECHUE U SKCTIEPUMEHT IO PYKOBOJACTBOM YUHTEJIS;

® OCYIIECTBISTh PACHIMPEHHBIA MOUCK MHPOPMAIIUU C UCIIOIH30BAHUEM PECYPCOB OUONIHMOTEK U
WNHTrepHeTa;

® Co3/1aBaTh M MPEOOPA30BBIBATH MOJICTH M CXEMBI JIJISl PEIICHHs 3a/1a4;

® OCYIIECTBIATH BBHIOOp Hambosiee 3(GEeKTUBHBIX CIIOCOOOB PEIICHUS 3a]ad B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBU;

® J1aBaTh OMNPECIICHUE MIOHATUSIM;

® yCTaHABJIWBATh MPUUYUHHO-CJIC/ICTBEHHBIC CBS3H;

® OCYIIECTBIISATH JIOTUUECKYIO OINEpalMi0 YCTAHOBJICHHUS POJTOBUJIOBBIX OTHOUIEHUM, OTPAHUYEHUE
MOHSTHS;

e 0000mIaTh MOHATUS — OCYIIECTBISATH JOTHYECKYIO OTIEPAIMIO TIEPEX0/ia OT BUOBBIX MTPU3HAKOB
K POJIOBOMY TTOHSITHIO, OT MIOHSTHS C MEHBIIIMM 00hEMOM K MOHATHIO C OOIBIINM 00BEMOM;

® OCYIIECTBIATH CPAaBHEHUE, CEPUALIMIO U KIacCU(PUKAIINIO, CAMOCTOSTEILHO BBIOUPAst OCHOBaHUS
Y KpUTEPUU AJI YKA3aHHBIX JOTUYECKHUX OTEPALIMIA;

® CTPOWTH KJIACCU(DUKAINIO HA OCHOBE TUXOTOMHYECKOTO JEICHUS (Ha OCHOBE OTPHIIAHUS);

® CTPOWTH JIOTHYECKOE PAaCCYXJCHHUE, BKIIOYAIONIEE YCTAHOBICHHE MPUIMHHO-CIICICTBEHHBIX
CBsI3EH;

® OOBICHSATH SIBIICHUS, MPOIIECCHI, CBSI3U U OTHOIIEHHS, BBISIBIISIEMbIC B XOJIE MCCIIEIOBAHUS;



® OCHOBaM O03HAKOMHUTEIBHOTO, U3YYaIOIIEr0, YCBAUBAIOIIETO U MOMCKOBOTO YTCHHS;

® CTPYKTYpHpPOBATh TEKCTHI, BKJIIOYAs YMEHHE BBIACIATH INIAaBHOE M BTOPOCTEIIEHHOE, TNIaBHYIO
UJICI0 TEKCTA, BBICTPANBATh MOCIIEIOBATEIILHOCTD OMMUCHIBAEMBIX COOBITH;

e paborath ¢ wMeradopamMu — TIOHMMAaTh MEPEHOCHBIM CMBICT BBIPAKCHHUH, TOHUMATh |
yrInoTpeOIsiTh 00OpPOTHI PeUH, MOCTPOCHHBIE HA CKPBITOM YIOMOOJICHHUH, OOpa3HOM CONMKCHUU

CJIOB.

Boinycknuk noayuum 603mMo0xicHoCmb HAYYUMbCA:

OCHOBAM pe@IeKCUBHO20 UMEeHUs,

cmasumo npoodnemy, apeyMeHmuposams e€ akmyaibHOCmb,

CamMoCmosmenbHO NpoBOOUMb UCCIe008AHUE HA OCHOBE NPUMEHEHUs. Memo008 HAOMOOeHUsl U
9KCnepumenma.

KommyHnukarususie Y Y/I:
Oo0yyarommiicss HAyYUTCS:

a/ICKBaTHO OLIEHMBATH MPABWJILHOCTh WJIM OIIMOOYHOCTH BBHIOJIHEHHUs ydeOHOU 3amaun. Ee
00BEKTUBHYIO TPYAHOCTh i COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

yCTaHABIWBATh MPUYMHHO-CIEJACTBEHHBIE CBS3M; CTPOHUTH JIOTHYECKOE pacCyXJIeHue,
YMO3aKJIIOUYEHHE U BHIBOIBI;

CO3/1aBaTh, NPUMEHATHh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIHMUYECKUE cpeacTBa. Moxenu u
CXEMBI JIJISl peIIeHHs YIeOHbBIX U TI03HABATEIbHBIX 33/1a4;

OpraHU30BBIBATh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO ACSITENBLHOCTH C yYUTENIEM H
CBEPCTHUKAMHU: OMNpPEAETATh LM, paclpeneineHue QyHKUIUA H poyield YYacTHUKOB,
B3aUMOJICHCTBHE U 00IIMe CIOCOObI paboThI; YMEHHUE paboTaTh B IPYIIE: HaXOAUTh 00IIee
pelieHre U pa3peiarb KOHGIUKTHI Ha OCHOBE COTVIACOBAHUS MO3UIUI U yueTa HHTEPECOB;
ClIydarh napTHepa; GOpMyIHpPOBaTh, APTyMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;
c(hOopMUPOBAaHHOCTh Y4eOHOM U OOIIETOJIB30BATENbCKOM KOMIIETEHTHOCTH B 0O0JIaCTH
UCIIOJIb30BaHUS HHPOPMALIMOHHO- KOMMYHHUKAIIHOHHBIX TEXHOJIOTU;

NEepBOHAYAJbHBIE TMPEACTABICHUSA 00 HUACIX M O METoJaxX MaTeMaTHKH Kak 00
VHUBEPCATbHOM SI3bIKE HAayKd M TEXHHUKH, O CpPEIACTBE MOJCIUPOBAHMS SBICHHH U
MPOLIECCOB;

BUJETh MaTeMaTHYecKyl0 3ajadyy B KOHTEKCTE MpOOJIEMHON CHTyallul B JIPYTUX
JTUCITUIIINHAX, B OKPY)KAOIIeH KU3HU;

HaXOAWTh B PA3JMYHBIX HWCTOYHHKAX HWH(POPMAIUIO, HEOOXOMUMYIO JUISI pEIICHUs
MaTreMaTU4IeCcKuX MpoOJieM, M MPECTABIATh €€ B TOHATHON (popMe, MpUHUMATH pPEelIeHHE B
YCIIOBUSX HETOIHON U N30BITOUHOM, TOUHOW U BEPOSTHOCTHON MH(OPMALINY;

MOHMMAaTh M WCIIONB30BaTh MAaTEeMAaTHUECKHWE CPEACTBA HAIISAHOCTH JUIS WILTIOCTPAIHH,
UHTEpIpEeTaINN, apTyMEHTAIUH;

BBIIBUTaTh TUIOTE3bl MpPHU PEIICHWH Y4YeOHBIX 3a7a4 U TMOHHMATh HEOOXOAMMOCTh WX
MIPOBEPKU;

MOHMMATh CYIIHOCTh QJITOPUTMHUYECKHX TIPEANUCAHWA W YMEHHE JIeHCTBOBaTh B
COOTBETCTBHH C TPEIIOKEHHBIM aJITOPUTMOM;

CaMOCTOSITENIbHO CTaBUTH IIEJIH, BRIOUPATH M CO3/1aBaTh AITOPUTMEI JIJIsl PEIICHUS yUeOHBIX
MaTeMaTHYeCKUX MpooiieM;

apryMEHTHPOBaTh CBOIO TOYKY 3pEHHUsS, CIHOPHTh M OTCTaWBaTh CBOIO TO3HIHIO HE
BpaXKAE€OHBIM JIJIsl ONIIOHEHTOB 00pa3oM;

3aJaBaTh BONPOCHI, HEOOXOIWMEBIE Ui OpTaHU3alii COOCTBEHHOW JESTEIhbHOCTH U
COTPYIHUYECTBA C MAPTHEPOM;

OCYIIECTBIIATh B3aMMHBIA KOHTPOJb U OKa3blBaTh B COTPYOHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

aJICKBAaTHO MCIIOJIb30BaTh PEYb IS TUIAHUPOBAHUS M PETYIISIIAN CBOCH EATEIIbHOCTH;



aJIcKBaTHO HCII0JIb30BaTh PEYEBBIE CPEICTBA JUISl PELICHUS Pa3IMUHBIX KOMMYHUKAaTHBHBIX
3aJad; BIAJETh YCTHOW M IIMCBMEHHOM pEYbl0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE
BbICKa3bIBaHMUE;

OpPraHU30BBIBaTh U IUIAHUPOBATh y4eOHOE COTPYJHHUYECTBO C YYUTEIEM U CBEPCTHUKAMH,
OIpeNesIATh eJU U (PYHKIMU YYaCTHUKOB, CIOCOOBI B3aUMOAEHCTBUS; IUIAHUPOBATh 001I1e
cnocoObl paboThI;

OCYILECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JeHCTBUI MapTHEPA, yMeTh yOeXI1aTh;
paboTrarh B Ipylle — yCTaHaBIMBaTb paboyue OTHOLIEHMS, 3(P(HEKTUBHO COTpYAHHUYATH U
CHOCOOCTBOBATh MPOAYKTUBHOM KOOINEPALMU; UHTEIPUPOBATHCS B IPYIIy CBEPCTHUKOB U
CTPOUTH IPOIYKTUBHOE B3aUMOZEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

OCHOBaM KOMMYHUKaTHUBHOH peduiekcuy;

UCIIOJIb30BaTh aJI€KBaTHBIE A3BIKOBBIE CPEJCTBA JJIs1 OTOOPA)XKEHUsI CBOUX YYBCTB, MBICIEH,
MOTHUBOB U IIOTPEOHOCTEH;

0TOOpaxkaTh B peuM (onucaHue, OObSICHEHHUE) COAEPKAaHUE COBEpPLIAEMBIX ACHCTBUH Kak B
dbopmMe rpoMKOit

COLIMAJIM3UPOBAHHON peun, Tak U B pOpMe BHYTPEHHEN peuu.

Bbmycmmk nojiyuum 603MONCHOCHb HAYUUMbCAS

yuumoléams U KOOPOUHUPOBAMb OMIUYHbIE OM COOCMBEHHOU NO3UYUU Opyeux aoell 8
compyoHuyecmee,

Vuumvléams pazHvle MHeHUs U UHmMepecvl U 000CHOBbIBAMb COOCMEEHHYI0 NO3UYUIO,
NOHUMAMb OMHOCUMENbHOCIb MHEHUL U NOOX0008 K peuleHUI0 npooiemvl;

NPOOYKMUBHO paspeulams KOHGIUKMbL HA OCHOGe Y4EmMa UHmepeco8 u NO3UYULL 8Cex
VUACHUKOS8, NOUCKA U OYEHKU

ATLMEPHAMUBHBIX CNOCOD08 pa3peueruss KOKPIUKMO8, 00208APUBAMBCSL U NPUXOOUMb K
obwemy peuwenuio 8 cCOBMeCmHOU 0essmelbHOCMU, 8 MOM YUce 8 CUMYayuu CMoaKHOBEeHUs
uHmepecos;

bpamv Ha cebs UHUYUAMUBY 8 OPSAHUZAYUU COBMECTNHO20 OeUCmBUsl (0e1080e TUOepPCmeEo);
0Ka3b18amMsb NOOOEPHCKY U COOelcmeue mem, om K020 3a8UCUM OOCMUMICeHUe Yelu 8
COBMECMHOU 0esIMenIbHOCTU,

0CYUecmensams KOMMYHUKAMUBHYIO PeQIeKCUr0 KaK OCO3HAHUE OCHOBAHUL COOCMBEHHbIX
Oelicmsuti u Oelcmeuil NapmHépa;

8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008aAMENbHO U NOJHO Nepeoasamy
napmuépy HeobXo0uMyo uHpopmayuio Kaxk opuermup OJisi HOCMPOEHUs: OeUCmaEusl.

JInuHOCTHBIE:

UCMOJIb30BaHUE TPHOOPETEHHBIX 3HAHMW M YMEHMH B NPAKTUYECKOH NEeATETbHOCTH U
MOBCETHEBHON JKM3HM JUISI MOJEJIMPOBAHMS TNPAKTUYECKUX CUTYyallUd W HUCCIIECJOBAHMS
IOCTPOCHHBIX MOJIEINIEH ¢ UCTIOIb30BaHUEM allapaTa FeOMETPUH;

(dopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHMS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
00y4aroImuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTUBAIIMH K O0YYEHHUIO U
MO3HAHUIO, BEIOOPY JlanbHeHIIero oopa3oBanus Ha 0a3e OPUEHTUPOBKHU B MHUpE Mpodeccuii
U TNpo(heCCHOHAIBHBIX MPEANOYTEeHUH, OCO3HAHHOMY IOCTPOCHUIO HHIUBUAYATIbHON
00pa30BaTeNbHOI TPAEKTOPUH C YUETOM YCTOMUYMBBIX [TO3HABATEIBHBIX HHTEPECOB;
¢dopMHpOBaHUE 1IETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

(dopMHpoBaHHE KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOLIEHHHM M COTPYIHHYECTBE CO
CBEpCTHHKAMM, CTapUIMMHU W MIIAIIIMMH B 00pa30BaTENbHOM, OOLIECTBEHHO IOJIE3HOM,
yueOHO-UCCIIeI0BATEeNbCKON, TBOPUECKON U IPYIUX BUJAX JESATEIbHOCTH,

YMEHME SICHO, TOYHO, TPAaMOTHO H3JlaraTb CBOM MBICIM B YCTHOHW M INHCBMEHHOW peuw,
NOHMMATh CMBICI IIOCTaBJIEHHOM 3aJauyd, BBICTPAWBAaTh apryMEHTALUI0, IPUBOJUTH
PUMEPBI U KOHTPIIPUMEPHI;



KPUTUYHOCTH MBIILJICHUSI, YMEHHUE PACIIO3HABATh JOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYATh TUIOTE3Y OT (aKTa;

KpEaTUBHOCTb MBIIUICHUS, WHHUIMATHUBY, HAaXOAYMBOCTh, AKTUBHOCTb IPU PEIICHUH
reOMETPUUYECKHX 3a/1a4;

YMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOH 1eATeIbHOCTH;
CIOCOOHOCTh K OSMOIMOHAIBHOMY BOCHPHUSATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajad,
pEeUIEHU, pacCyKICHUM.

IlnanupyemMblie pe3yabTaTbl 00y4eHUs reoMeTpuM B 9 kiacce.
BekTopsl
IIpu u3y4yeHnu TeMbl yYAIIUICSH HAYYUTCH ©

0003HauaTh U N300paKaTb BEKTOPHI,

n300pakaTh BEKTOP, paBHBINA JAHHOMY,

CTPOUTH BEKTOpP, PaBHBI CyMME JBYX BEKTOpPOB, HUCIIOJIb3ys IIPaBWIa TPEYTrOJbHUKA,
napasuienorpamma, GopMyJIHpOBaTh 3aKOHBI CIIOKEHUS,

CTPOUTH CYMMY HCCKOJIBKUX BEKTOPOB, UCIIOJIB3Yd IMPABUJIIO MHOI'OYI'OJIbHHKA,

CTPOUTH BEKTOP, PaBHBIM Pa3HOCTH JBYX BEKTOPOB, ABYMS CIIOCOOAMH.

pemaTh reOMETPUYECKUE 3a/1a4i UCIIONIBb30BaHUE AITOPUTMA BBIPAKCHHS Yepe3 JTaHHBIE
BCKTOPbI, UCITIOJIB3Ys IIpaBuJia CJIIOKCHUA, BBIYNTAHNUA U YMHOXCHHUA BCKTOPA HA YUCIIO.
pemiate MPOCTEWIINE TeOMETPHYECKHE 3a/add, ONHMPascCh Ha W3y4YEHHBIE CBOICTBA
BEKTOPOB;

HaxXOJUThb CPCAHION0 JIMHUIO TPANICUHU 11O 3aJaHHBIM OCHOBAaHHAM.

Yltau(uﬁc;l noJiyuum 603MO)NCHOCMb HAYUYUMbCA

061a0emb 8eKMOPHLIM MEMOOOM OJisl peuletus 3a0ay Ha GblYUCTeHUe U 00KA3AMENbCIEO;
npubpecmu onvim 6blNOIHEHUS NPOEKMO8.

MeToa KOOPAUHAT
IIpu u3yvyeHun TeMbl yHalIMicsl HAYYUTCH :

orepupoBaTh Ha 0A30BOM YpOBHE MOHITUSIMH KOOPAUHATHI BEKTOPA, KOOPJIUHATHI CYMMBI U
Pa3HOCTH BEKTOPOB, TPOU3BEICHUS BEKTOPA HA YUCIIO

BBIYUCIIATH KOOPJAUHATHI BEKTOPA, KOOPAUHATBI CyMMBI U Pa3HOCTU BEKTOPOB, KOOPIAUHATHI
IIPOU3BEICHUs BEKTOPA HA YUCIIO,

BBIYMCIIATH YIOJ MEXIY BEKTOpaMHU,

BBIYHCIIATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB;

BBIYHCIIATH PACCTOSTHUE MEXAY TOYKaMH IO U3BECTHBIM KOOPJIMHATAM,

BBIYHCIIATh KOOPAUHATBI CEPEANHBI OTPE3Ka

COCTABJIAITh YPaBHEHUE OKPYXKHOCTH, 3Has KOOPAMHATBI LICHTPA U TOYKHU OKPYKHOCTH,
COCTABJIATh YPABHEHUE NPAMOU 10 KOOPAUHATAM JBYX €€ TOUYEK;

pemaThs IpoCTEeNUIINE 3a1a4M METOIOM KOOPINHAT

Yuamuﬁcg noJiyuum 603MOINCHOCHMb HAYUYUMBCA?

osénaoemns KOOpal/lHClWZHblM Memooom PpeULeHUA 3a0a4 Ha éblYUCAeHUe U do;cas*ameﬂbcmeo;
npu06pecmu onsinm UCNoJb306AHUSL KOMNbIOMEPHBLIX NpOocpamMm ONs aHaIu3ad Yacmuvix
crydaes

63AUMHO20 pACNOIOANCEHUA OprDfCHOCWleﬁ U npAmblx,

npuo6pecmu Onblm 6blNOJIHERUA NPOEKMOB.

CooTHOmIEHUsI MEKAY CTOPOHAMM M yIUIaMH TpeyroabHuka. CkajnsipHoe NpoM3BelecHHe
BEKTOPOB.
IIpu n3y4yeHuu TeMbl yYaluiics HAYYUTCA :

oTiepupoOBaTh Ha 6a30BOM YpOBHE MOHATUSIMH: CHHYCA, KOCUHYCA U TAaHTEHCA YIJIOB,
MPUMEHSATh OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO MPH PEHNIEHWH 33Jad  Ha
HaXO0ICHHE OTHOW TPUTOHOMETPUUYECKOH (PYHKITUU Yepe3 APYTYIO,



n300paXkaTh yroJl MeX,y BEKTOPaMHU, BBIYUCIATh CKAIAPHOE MPOU3BEICHHE BEKTOPOB,
HaXOAWTh YIJIbl MEXAY BEKTOpaMH, HCHONb3ys (OpPMYyNTy CKAISPHOIO MPOU3BEICHMS B
KOOpJMHATaX,

IPUMEHSTHh TEOPEMY CHHYCOB, TEOPEMY KOCUHYCOB,

lab sin &
IPUMEHATH GOPMYITY ILIOIIAAN TPEYroIbHAKA: S = 2 ,
pemiath MpOCTEHINME 3aJaud  Ha HAXOKICHWE CTOPOH M YIJIOB IPOU3BOJIBHOTO
TPEYrOJIbHUKA .

Yuamuﬁc;l noJiyuum 603MOXNCHOCHIb HAYYUMbCA:

8bIYUCAAMb NAOWA0U ¢hueyp, cocmassieHHbiX U3 08yx U bonee npPAMOY20/1bHUKOS,
napannenospaMmmos, mpey20sbHUKO8, Kpyad U cekmopa,

8bIYUCAAMb 710UWA0U MHO20Y20/1bHUKOB, UCMO/Ab3YA OMHOWEHUA PasHO8eauUKocMmU U
pasHococmassneHHocCmu;

npumeHAMob asnzebpaudeckuli U mpuzoHomempu4yeckuli Mamepuas npu peweHuu 3a0a4 Ha
sblyucaeHue riaouwadeli MHO20y20/1bHUKOS8;

npuobpecmu oneim MPUMeHeHUsA asn2ebpau4yecko2o U MPU2OHOMeMPUYECKOo20 annapama npu
peweHuU 2eo0Mempu4yeckux 3a0ady.

JITMHA OKPYKHOCTH W IJIOMIAAL KPyra

IIpu u3yyeHUn TeMbl yHAIIUHACS HAYYUTCH :

OIepUpOBATH Ha 6a30BOM YPOBHE MOHITUAMU NPABUIIBHOTO MHOT'OYTOJIbHUKA,

OpUMEHATHh (HOpMYITy AJIS BBIYMCICHUS yTJla IPAaBUIbHOIO N-YTOJIbHUKA.

OPUMEHATh (OPMYJbl IUIOIIAAM, CTOPOHBI IPaBHJIBHOTO MHOTOYIOJIBHHKA, pajauyca
BIINCAHHOW U ONMCAaHHOM OKPYKHOCTH,

OPUMEHATh  (OPMYJIbl JUIMHBI OKPY)KHOCTH, AYI'M OKpPY)KHOCTH, IUIOIIAAU  Kpyra H
KpPYTOBOT'O CEKTOPA.

UCIIOJIb30BaTh CBOMCTBA W3MEPEHHs [UIMH, YIVIOB IIPUM PELICHUM 3a/lad Ha HAXOXKICHHUE
JUIMHBI OTPE3Ka, IPALyCHOM MEPHI yIia;

BBIUNCIIATH IUIOIAAN TPEYTOJIbHUKOB, IPSIMOYIOJIbHUKOB, TPANELUil, KPYTOB U CEKTOPOB;
BBIYHCIIATH JJIMHY OKPYKHOCTH U JUIMHY JyTU OKPY>KHOCTH;

BBIYUCIIATh JJIMHBl JIMHEHHBIX 3JIEMEHTOB (UIYp W HUX YIJIbl, UCHOJIb3yd H3YyUYECHHBIE

bopMyIbI.

Yuamuﬁcg noOJIyuum 603MONHCHOCHIb HAYUUMbCA:

8b1800UMb POPMYLY O BLIYUCIEHUS Yeld NPABUTbHO20 N-Y2OTIbHUKA U NPUMEHAMb ee 8
npoyecce peuieHus 3a0ay,

nposooums 00KA3amenIbcmea meopem 0 popmyne niowaou, CMOpOHbl NPABUTLHOO
MHO20Y20IbHUKA, pAOUYCA 6NUCAHHOU U ONUCAHHOU OKPYICHOCIU U CIe0CMBULL U3 meopem
U NPUMEHAMb UX NPU peuteHuU 3a0ad,

pewams 3a0a4u HA OOKA3AMENbCMEO C UCNONb308AHUEM DOPMYI ONUHBL OKPYICHOCMU U
ONUHBL OyeU OKpYICHOCMU, hopmyn niaoujadeu ghuzyp.

JBuKeHust
IIpu n3y4yeHuu TemMbl yYaluiics HaAyYUuTCo :

oTmepupoBaTh Ha 0a30BOM YypPOBHE TMOHATUSIMH OTOOPaKEHUS IUIOCKOCTH Ha ce0s |
TIBUKCHUS,

ONepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMH OCEBOM M ILEHTPAJIbHON CHUMMETpUH,
napaJjuiesIbHOTO MepeHoca, IOBOPOTa,

pacro3HaBaTh BHUJIbI IBUKEHUH,

BBINIOJIHATh MOCTPOEHUE JIBYKEHUH C IOMOIIBI0 LUPKYJIS U JIMHEHKH, OCYIIECTBISATh
npeobpazoBanue Quryp,

pacro3HaBaTh M0 4YepTexkam, OCYLECTBISTh MpeodpazoBaHus (GUTYp C TTOMOIIbIO OCEBON
Y UEHTPaJIbHOM CUMMETPUH, MApAILIEIbHOTO IEPEHOCA U TIOBOPOTA.



yqau(uﬁc;l ROJIyduUm 603MONCHOCMb HAYHUUMbCA:

NPUMEHAMb CBOUCMBA OBUINCEHUS NPU PeuleHUU 3A0ay,
NPUMEHAMb NOHAMUSL: 0Ce8Asl U YEHMPANbHAS CUMMEMPUsl, NAPANLENbHbIL NEPeHoC U
nO8OPOM 0I5l peueHUU 3a0ay .

HauvanbHble cBeJleHUs U3 CTepeoMeTPUn
Yuanmiica:

MOJYYUT TPEACTABICHUS O TMPOCTEHIINX MHOTOTPaHHHKAX, TeJlax | MOBEPXHOCTIX B
MIPOCTPAHCTBE; 3HATh (HOPMYJIbI AJIsl BEIYUCICHHUS IUIOMIACH MOBEPXHOCTEH U 00BEMOB TeEIl.
MO3HAKOMUTCSI C OCHOBHBIMH aKCHOMaMHU TUTAHUMETPHUH, OYJIeT UMETh MPEICTaBICHUE 00
OCHOBHBIX 3Tarax pa3BUTUSI TEOMETPUH.

IloBTOpEeHue
Yyammiicst HAyYuTCs:

MPUMEHSATh TMPU PEIICHUH 3aJlad OCHOBHBIE COOTHOIICHHS MEXAY CTOPOHAMU W yriaMu
MPSMOYTOJIBHOTO ¥ IMTPOU3BOJIBHOTO TPEYTOJIbHUKA;

MPUMEHSITH (POPMYITBI TUIOIIAIN TPEYTOJIbHUKA.

peuaTh TPEYroJbHUKHU C IIOMOIIBI0 TEOPEM CUHYCOB U KOCUHYCOB,

MIPUMEHATH NIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB IIPU PELICHUN F€OMETPUUYECKHX 3a/1ad,
MPUMEHSTh IPU3HAKU MTOI00US TPEYTOIBHUKOB MPU PEIICHUH T€OMETPUIECKHX 3314,
ONpPENENATh BUJIbl YETBIPEXYTOJIbHUKOB U UX CBOMCTBA,

UCIONIb30BaTh (POPMYIIBI ILTOMIAACH QUTyp A HAXOXKIACHUST WX IJIOLIAIH,

BBIIIOJIHATh YEPTEXK [0 YCIOBUIO 3aJaud, pellaTh MPOCTEHIIME 3aJauyd IO TEeMe
«HeTpIpexyroibHUKI

WCIIOJIb30BaTh CBOMCTBO CTOPOH YETHIPEXYIOJbHHUKA, OMHUCAHHOTO OKOJIO OKPY)KHOCTH;
CBOMCTBO YIJIOB BIMCAHHOI'O YETHIPEXYTOJIbHUKA ITPU PELIEHUH 3a/1a4,



Conep:xanue y4eOHOro npeamera
IloBTOpeHue
IToBrOpenue marepuaia 8 kiacca.
BekTopsbl
OnpeneneHue BEKTOpa, HAyalo, KOHEL, HYJIEBOM BEKTOp, UIMHA BEKTOPA, KOJIMHEApPHBIE,
COHAIpaBJIECHHbIE, IPOTHBOIOJOKHO HANpPAaBICHHbIE, pPAaBHbIE BEKTOPbl. OO0O3HA4YeHHE U
n300paxeHue BeKTopoB. OTKIIaAbIBaHUE BEKTOPA OT JaHHON TOUYKH.
CnoxeHue ¥ BBIYMTAHHE BEKTOPOB. 3aKOHBl CIIOKEHHUS, ONPEIEICHHE CYMMBI, IIPaBUIIO
TpEeYrojbHHUKa, IPaBWiIoO Napauieaorpamma. [loctpoenue BekTopa, paBHOTO CyMME JIByX BEKTOPOB,
UCIOJb3Ys MpaBUiia TPEYrojbHUKA, apajjiesorpaMMa, MHOroyrojabHuKa. [loHsATHE pa3zHOCTH IBYX
BEKTOPOB, IIPOTUBOIOJIOXKHBIX BEKTOPOB.
OmnpezneneHue yMHOKEHHUS BEKTOPA Ha YUCIIO, cBOicTBa. [IpuMeHeHne BEKTOPOB K PELICHUIO 3a/1ay.
TEOPEMBI O CPEAHEN JTMHUM TPANELMK U QJITOPUTM PELIEHUs 3a/1a4 C IPUMEHEHUEM 3TOU TEOPEMBI.
OcHosHnaa yenb — HAYYNTH y4yalllUXCs BBINOIHATE JEMCTBUS HaJl BEKTOPaMHU KaK HaIlPaBJICHHBIMU
OTpe3KaMH, YTO BaKHO JUIA MPUMEHEHHS BEKTOPOB B (PHU3HKE; MO3HAKOMUTH C HCIOJIH30BAHUEM
BEKTOPOB IIPH PELICHUH T'€OMETPUUECKUX 3ajiau.
MeToa KOOPAUHAT
JlemMa O KOJUIMHEapHBIX BeKTOopax. Teopema O pa3jokKEeHHU BEKTOpa IO [BYM JaHHBIM
HEKOJJIMHEapHbIM BekTopaM. IloHsTHe KOOpAMHAT BEKTOpa, KOOPAMHAT CYMMBbl U Pa3HOCTH
BEKTOPOB, ITPOU3BECHUS BEKTOpa Ha yrcio. PopMyIibl KOOPAMHAT BEKTOpa Yyepe3 KOOPAUHATHI €ro
KOHIIa M Hayaya, KOOPJMWHAT CEpPEAMHbl OTpe3Ka, JJIMHBI BEKTOpPAa M PACCTOSIHUS MEXAY IBYMs
TOYKaMHU. YPaBHEHUE OKPY)KHOCTU M MNpsiMoi. V300paskeHne OKPY)KHOCTU M NpPSIMOH, 3aJaHHbBIX
YpaBHEHUSAMHU, IPOCTEHILINE 3a]]a4ul B KOOpJMHATAX.
CooTHOIIEHUSI MeXKIYy CTOPOHAMM W YIJaMu TpeyroiabHuka. CkajasipHoe NpoM3BeleHHUe
BEKTOPOB
Omnpenenenue cuHyca, KocuHyca U TaHreHca yriaoB ot 0° mo 180°, ¢opmysbl A BBIUMCIEHUS
KOOpJMHAT TOYKH, OCHOBHOE TpPUIOHOMETpUYECKoe ToxkaecTBo. dopmyna OCHOBHOTO
TPUTOHOMETPUUYECKOIO TOXJIECTBa, MpocTeimue (opmyasl npuBeneHus. dopmyna miomanu
TpeyrojibHuka. TeopeMbl CHHYCOB M KOCHHYCOB. MeTo/bl NpOBENEHUS H3MEPHUTENbHBIX pPa0OoT.
Teopema 0 CKalsIpHOM NPOU3BEIEHUM JIBYX BEKTOPOB U €€ CIEACTBHUS.
Ocnoenaa yenb — pa3BUTh YMEHME YYalllUXCsl MPUMEHATh TPUTOHOMETPUYECKUN ammapar Mpu
pELIEHNN TEOMETPUYECKUX 3a/1ay.
JITMHA OKPYKHOCTH M IJIOLIAb KpPyra
Omnpeznenenye NpaBUIILHOTO MHOTOYTOJbHMKA, (GOpMyJa Uil BBIYMCICHUS Yrila MPaBUILHOIO A -
yrojibHUKa. TeopeMbl 00 OKpPY)KHOCTSIX: ONUCAaHHOM OKOJIO TPaBUJIBHOIO MHOTOYIOJbHUKA W
BIINCAHHOW B IIPABWJIBHBIM MHOTOYTOJbHUK. DOpMyJbl AJI BBIUMCIIEHMS IIOMIAAU MPABUIBHOIO
MHOTOYIOJIbHUKA, €ro CTOpPOHbl M pajuyca BIHCAHHOM OKpYXHOCTH. ®Dopmynbl UIMHBI
OKPYXKHOCTM M JUIMHBI AYTM OKpYXHOCTH. POpMyibl IIOLIaAM Kpyra M KpPYroBOI'O CEKTOpa.

Ocnoénaa yenp — pPACIIUPUTh 3HAHUE YYaAIIUXCAd O MHOTOYTOJIbHMKAaX; PacCMOTPETh MOHSATHS
JUTMHBI OKPY>KHOCTH U TUTOMIAIN Kpyra v (GOpMyIIbl A UX BHIYHCICHUS.
JBuKeHust

[TonsTne oOTOOpakeHUs IUIOCKOCTH Ha cebds M ABwkeHus. CBoiicTBa JBM)KEHUH, OCEBOM U
HeHTpajabHOU cummeTpuu. [loHsTue nmapamenbHoro nepeHoca. OCHOBHBIE 3Tallbl JOKA3aTEIbCTBA,
4TO MapajuIeNbHbIA IEpeHOC €cTh ABMXKEeHHE. lIoHATHEe moBOpOTa. JOKAa3aTeNbCTBO TOTO, YTO
MOBOPOT €CTh JIBUJKEHUE.

OcHnogénasa wyenb — TIO3HAKOMUTH YYALIUMXCS C TOHATHEM [JBIKEHHMS M €ro CBOMCTBaMH, C
OCHOBHBIMH BHJIAMH JIBH)KEHUH, CO B3ANMOOTHOIICHUSIMHI HAJTOKCHUH U JIBIKECHUH.

HauanbHble cBeleHUs U3 CTepeoMeTpHH

MHororpanHuk, mpu3Ma, mNapajulefienunesn, o0beM Tela, CBOWCTBA  IPSIMOYTOJBLHOTO
napaiuenenunena, nupamuaa. Llumunap, konyc, chepa u map.



OcHnogéHaa ueny - 1aThb HaydaJIbHOE IPEACTABICHUE O TeJlaX U IMOBEPXHOCTSIX B NPOCTPAHCTBE;
MO3HAKOMUTH YYalllUXCsl C OCHOBHBIMU (POpPMYJIaMH JJIsl BBIUMCIICHUS IJIOMIAAEH MOBEPXHOCTEH U
00BEMOB Te.

O3HaKkOMJIEHUE C CHUCTEMOM aKCHUOM, TIIOJIO)KEHHBIX B OCHOBY H3Y4YEHHUs Kypca TIE€OMETpPHUH.
[IpencraBiaenne 06 OCHOBHBIX 3Tanax pPa3BUTUS T€OMETPUH.

IHoBTOpenue. Pemenne 3axaq

Havanbnbie reomerpuueckue cpeneHus. llapamiensubie npsimble. OKpyX(HOCTb. TpeyrojibHUKH.
UYetpipexyrobHUKU. MHOTOYTOJBHUKHU. BekTopbl. Meron koopauHart. J{BukeHue.



TemaTH4eckoe NJIAHUPOBAHHE N0 T€OMETPHH.

Ne n/m HasBanue pa3saena Koua-Bo
4acoB

1 [ToBTOpEHUE 2
I'nasa IX.

2 Bekropst | 8
I'nasa X.

3 MertoJ1 KOOpAUHAT | 10
I'nasa XI.

4 CooTHomieHns  Mexay  cropoHamu —u  ymiamu | 11
TpeyronbHUKa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
I'nasa XII.

S) Jl1MHa OKPY)KHOCTH M IIJIOLIA/Ab Kpyra | 12
I'aasa X111

6 JIBr>xeHue IE
I'aasa XIV

7 HauanbHbIe CBEJICHNS U3 CTEPEOMETPUHI 10

8 IToBTOpenue Pemenue 3anay. 7
Htoro 68
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