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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro mnpeamera «l'eoMeTpus» COCTaBiI€HAa B COOTBETCTBUHU C
TpeboBaHusAMH DenepatbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOIIETO
oOpa3oBaHUs, YTBEPKIECHHOTO MpPHKa3oM MUHHUCTEpCTBA O0pa3oBaHUs W Hayku Poccuiickoin
®enepauun ot 07.12.2010 Ne 1897 (B neiicTByroLIel peakun);

C y4EeTOM:

- IPUMEPHOM OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBaHus ( OT
08.04.2015r N 1/15 B peiicTByrommeH peaaKinnm);
-- erepanbHOI 00pa30BaTEIHLHON MPOTPAMMON OCHOBHOTO OOIIIEr0 00pa30BaHMs, yTBEPKIACHHOM
npukazoM Munucrepctsa npocseuieHust Poccuiickoit ®denepanuu ot 18.05.2023 Ne 370 «O6
yTBepKAeHUH (eaepaabHON 00pa30BaTeIbHON TPOrpPaMMBbl OCHOBHOTO OOIIEr0 00pa30BaHUs.

VY4eOHblIi peAMEeT BXOIUT NPEeIMETHYI0 001acTh «MaremMaTtuka u nH(GOpPMATHUKa»
W3yueHnne reoMeTpuu B 00pa3oBaTENbHBIX YUPESKIACHUSAX OCHOBHOTO OOMIETO 0O0pa3oBaHUA

HaIpaBJIEHO Ha JIOCTHYKEHUE CIICTYIONINX IETIeH:

® OBJIAQJICHUE CUCTEMON r€OMETPUUECKUX 3HAaHUN U YMEHUMN, HeOOXOJUMBIX JJIsl MPUMEHEHHUS B
MPAKTUYECKON JEATEIIEHOCTH, H3YUEHHUS! CMEXKHBIX JUCIUTUIAH, TPOJODKEHUS 00pa3oBaHMS,
® UHTEIUIEKTyaJbHOE pa3BHTHE, (POPMUPOBaHHWE KAYECTB JMYHOCTH, HEOOXOJUMBIX UEIOBEKY
JUIsSL  TIOJTHOTICHHOW J>KW3HW B COBPEMEHHOM OOIIEeCTBE: SICHOCTh M TOYHOCTh MBICIIH,
KPUTHUYHOCTh MBIIIJIEHUS U UHTYULIUH, JIOTHYECKOE MBIIIJICHUE, JIEMEHTBI aITOPUTMUYECKON
KYJIBTYpBl, IPOCTPAHCTBEHHBIX MIPEJCTABICHUN, CIIOCOOHOCTD K IIPEOI0JIEHUIO TPYAHOCTEH;
e (opMupoBaHHE NPEACTABIECHUIN 00 HJIESIX U METOJJaX MAaTEMAaTUKU KaK YHUBEPCAIBHOIO S3bIKa
HayK{ U TEXHUKH; CPECTBA MOJICIIMPOBAHUS SIBIEHUH U IIPOLIECCOB;
® BOCIHTaHHE KyJIbTYpPbI INYHOCTH, OTHOLIEHUS K MaTEMaTHKE KaK K 4aCTH 00Ie4YeI0BeYeCKOn
KYJIBTYpbl, IOHUMAHUS 3HAYUMOCTH MaTeMaTUKH JJIs1 HAYYHO-TEXHUUYECKOIO IIporpecca;
[Ipennonaraercs peajn3oBaTh KOMIIETEHTHOCTHBIN, TMYHOCTHO-OPUEHTUPOBAHHBIH, 1€ TEIbHOCTHBIN
MOJIXO/bI, KOTOPBIE OIPEACIAIOT 32424l 00y4YEHUs:
e npuoOpeTeHUe 3HAHMH M YMEHUH IJI HMCIOJIb30BAaHHUS B INPAKTHUUECKOW AEATENbHOCTH U
MIOBCETHEBHOM JKU3HU;
e OBIaJEHUE  croco0aMM  MO3HABaTEeIbHOH,  MH(POPMALMOHHO-KOMMYHUKAaTHUBHOM U
pedIeKCUBHOM NeSITEIbHOCTH
® OCBOGHHME I[I03HABaTEIbHOH, HH(MOPMAIMOHHOM, KOMMYHUKAaTHUBHOH, pe(IeKCUBHOM
KOMIETEHIUSMM;
® OCBOGHHME OOUIEKYIbTYpPHOW, NPAKTUYECKOH MaTeMaTU4ecKOM, COLHaIbHO-TUYHOCTHON
KOMIETEHIUSAMH, YTO MPEJI0JIaraer:
B cooTBeTcTBHU ¢ y4eOHBIM IIJIAHOM HAa H3YYEHHUS T€OMETPUH OCHOBHOTIO 0O0IIero oOpa3oBaHus
otBoauTca 210 gaca, B TOM 4YHCIIE,
B 7 kiacce /0 y4eOHBIX yacoB U3 pacyera 2 ydeOHBIX yaca B HEAEIIO,
B 8 kiacce 72 y4eOHBIX YacoB U3 pacyera 2 yueOHBIX yaca B HEJIEINIO,
B 9 kiacce 68 y4yeOHBIX YacoB U3 pacyera 2 yueOHBIX Yaca B HEJIEIIO.
dopma npoBeieH!s FOJI0OBOM MPOMEXYTOUHOM aTTecTallil — UTOrOBasi KOHTPOJIbHAs paboTa.
Pabouas mporpamMMa opreHTUpOBaHa Ha ucnob3oBaHue Y MK:
JI.C. Atanacs, B.®. byry3os, C.b. Kagomies, O.I'. [To3usik, 1.1. FOnuna. ['eomeTtpus 7-9: yueOHHK
115t o01eoOpa3oBaTeNbHbIX yupexaenuit /— M: Ilpocsemienue, 2013.



Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI0 peaAMeTa

Crannmapt ycraHaBiIMBaeT TpeOOBaHMS K pe3ylIbTaTaM OCBOCHHS OOYYalOUIMMHCS OCHOBHOM
00pa3oBaTebHON IPOTrPaMMbI OCHOBHOTO O0IIIEro 0Opa3oBaHMS:

J JMYHOCTHBIM, BKJIFOUAIOIIMM TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCSI K CAMOPA3BUTHIO U
JUYHOCTHOMY  CaMOONPEACICHHI0, C(POPMHPOBAHHOCTh HMX MOTHBAIMM K OOYY4EHHIO W
I[[EJICHATPABICHHOW TMO3HABATENbHOM  JIEATENBHOCTH, CHCTEMBI 3HAYMUMBIX COIMAJIBHBIX U
MEKIMYHOCTHBIX OTHOIIEHHWH, IIEHHOCTHO-CMBICTIOBBIX YCTAaHOBOK, OTPAKAIOMIMX JIMYHOCTHBIE H
IpaXIaHCKHE TMO3UIHMU B JEATEIbHOCTH, COLUAIbHbIE KOMIETEHIINH, TPaBOCO3HAHUE, CIIOCOOHOCTD
CTaBHTH IEJIM ¥ CTPOUTH KU3HEHHBIE TUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKON HICHTUIHOCTH
B MOJIUKYJIBTYPHOM COLIMYME;

. METanpeMETHBIM, BKIIOYAIOIIUM OCBOCHHBIE OOYYAIOIIUMHUCS MEKIIPEIMETHBIC MOHATUS U

YHUBEpCaJbHBIC Yy4YeOHBIC JEeHCTBHS (pETyasTUBHBIC, IIO3HABATEIbHBIC, KOMMYHUKATHBHBIE),
CIOCOOHOCTh HMX UCIOJIb30BAaHUSA B Yy4EOHOW, TO3HABATENILHOW W COIMAJIBLHOW TPaKTHKE,
CaMOCTOSITEIPHOCTh TUTAHUPOBAHUSI W OCYIIECTBIICHHUS] y4e€OHOUW JeATEIPHOCTH W OpraHu3allid
y4eOHOTO COTPYIHHWYECTBA C TM€aroraMd ¥ CBEPCTHUKAMHU, TIOCTPOCHHE WHIWBHUIyATHHOU
00pa3oBaTeIbHON TPACKTOPHH,

. MpPEeIMETHBIM, BKJIIOYAIOIIUM OCBOCHHBIE OOYyYarOImIMMHCS B XOJ€ H3y4eHHs] Y4eOHOTO
npeaMera yMeHus, crenuduyeckue A AaHHOM NpeaMeTHOM o0iacTd, BUABI JESITEILHOCTH IO
MOJIy4YE€HHUIO HOBOTO 3HaHHS B paMKax yueOHOTro MpeaMeTra, ero npeoOpa3oBaHUIO U MPUMEHEHHIO B
y4eOHBIX, Y4€OHO-TIPOCKTHBIX U COLUAIBHO-TIPOEKTHBIX CUTYalUsAX, ((OpMUPOBAHUE HAYYHOTO THIIA
MBIIILJICHHS], HAYYHBIX MPEICTaBICHUI O KIIFOUEBBIX TEOPUSIX, TUIIAX U BUJAX OTHOUICHUM, BIaJIcHUE
HayYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH, METOIaMU U IIPUEMaMHU.

JIMYHOCTHBIE Pe3yJbTATHI OCBOEHHMSI OCHOBHOW 00pa3oBaTeIbHOW NPOrpaMMbl OCHOBHOIO
0011ero 00pa3oBaHuA 10IKHbI OTPAKATD:

1) BocmUTaHUE POCCUUCKON TPaKIAHCKOM MISHTUYHOCTU: TMATPUOTU3MA, YBAXKEHUA K
OtedecTBY, NpPOIUIOE U HACTOSIIEE MHOTOHAIMOHANBHOTO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKON MPUHAAJTICIKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA, KyJIbTYpbl CBOEr0 Hapoja, CBOEro Kpasd,
OCHOB KyJIbTYpHOTO Hacjenus HapoAoB Poccum u uenoBedyecTBa; YCBOCHHE T'yMaHHCTHYECKUX,
JEMOKPAaTUYECKMX M TPAJAULMOHHBIX I[IEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHICKOTO OOIIECTBa;
BOCIIUTAHKME YyBCTBA OTBETCTBEHHOCTH U JoJjra nepea PoauHoi;

2) ¢dopmupoBaHHe OTBETCTBEHHOTO OTHOIIEHHS K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
oOyyaronuxcs K CaMOpPa3BUTHIO M CamMoO0Opa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JaibHEHIIeld HHAWBUIYATbHOW TpPaeKTOPHH
oOpa3oBaHus Ha 06a3e OPUEHTUPOBKH B MuUpe mpodeccuii u mpodeCCHOHATBHBIX MPEANOYTEHUH, C
y4E€TOM YCTOMYMBBIX TIO3HABaTENbHBIX MHTEPECOB, a TaKkKe Ha OCHOBE (hopMHpOBaHUS
YBAXXUTEIBHOTO OTHOLIEHUS K TPYy, Pa3BUTHUS OTIBITA YU4ACTUSI B COLIMAIILHO 3HAYUMOM TPY/E;

3) dbopMupoBaHHE LIETOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAyKH M OOIECTBEHHOM MPAKTUKH, YIYUTHIBAIOIIETO COIHAILHOE, KYIbTYPHOE, SI3bIKOBOE,
JTYyXOBHOE MHOT000Opa3ye COBPEMEHHOTO MUPA;

4) hopMHupOBaHHE 0CO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKENATEIILHOTO OTHOILIIEHUS K IPYTOMY



4eII0BEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYpE, S3BIKY, BEPE, TPaK1aHCKOW TIO3HIINH, K HCTOPHUH,
KYJIBTYpPE, PEJIUTUU, TPAJAULIUSIM, S3bIKaM, IIEHHOCTSM HapoJ0B Poccuu u Hapo 0B MUPA; TOTOBHOCTH
Y CIOCOOHOCTH BECTH JUAJIOT C APYTHUMHU JIFOJIbMU U JIOCTHTaTh B HEM B3aUMOIIOHUMAHMS;

5) OCBOCHHE COIMAIBHBIX HOPM, MPaBUJ TMOBEICHUS, pojieid M (OopM COLUATHHOU XKU3HU B
rpynnax u cooOIIecTBax, BKJIKOYasl B3pOCIbIE U COLMAJIbHBIE COOOLIECTBA; y4acTHE B IIKOJBHOM
CaMOYTIpaBJIiCHUM H OOIICCTBCHHOW »W3HM B TMPEleiaX BO3PACTHBIX KOMIIETCHIIMH C YY4€TOM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIIMATBLHBIX M SKOHOMHUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAILHOIO CO3HAHHUS W KOMIICTCHTHOCTH B PEIICHUH MOPAIbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (POpMUPOBAHKE HPABCTBCHHBIX YYBCTB U HPABCTBEHHOTO MOBEICHMSI,
OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM ITOCTYITKAM;

7) dbopmupoBaHWEe KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOINEHWU W COTPYJAHHYECTBE CO
CBEPCTHHUKAMM, IE€TbMU CTapILIEro U MIAJALIEro BO3pacTa, B3pOCIbIMU B IIpoliecce 00pa3oBaTeIbHOM,
OOLIECTBEHHO MOJIE3HOH, yueOHO-HUCCIe10BaTENbCKON, TBOPUECKON U APYIUX BUJOB AEATEIbHOCTH;

8) dopmupoBaHME IEHHOCTH 3I0POBOTO M 0O€30MacHOro o0pa3a >KW3HHU; YCBOCHHE NPaBUII
WHIVUBUAYATBHOTO W KOJUICKTHBHOTO OE€30TAaCHOTO TIOBEJICHUS B YPE3BBIYAMHBIX CHUTYAIUAX,
YTPOKAIOIINX KU3HU U 37J0POBbIO JII0/IEH, MPABUJI TOBEJCHMS Ha TPAHCIIOPTE U Ha JIOPOrax;

9) dopmupoBaHuE OCHOB KOJIOTUYECKON KYIbTYPhl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBIIIICHHSI, pa3BUTHE OTIBITa IKOJIOTHYECKU OpPUEHTUPOBAHHOM
pedIIeKCHBHO-OIIEHOYHOW 1 IPAKTHYECKOM JIEATEITPHOCTH B )KU3HCHHBIX CUTYAIUX;

10) oco3HaHue 3HAUYEHUsI CEMbH B JKU3HM YeJIOBEKa U 00I11eCTBa, IPUHATHE LICHHOCTH CeMeitHON
KU3HH, YBAKUTEIHLHOE U 3200 TIMBOE OTHOIICHUE K YWICHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YE€pPE3 OCBOEHUE XYJ0KECTBEHHOTO HACJEANs HApOJOB
Poccun u Mupa, TBOpUECKO 1eATEIHHOCTH 3CTETHUECKOTO XapaKTepa.

MertanpeamMeTHble pe3yJbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOM NMPOrpaMMbl OCHOBHOTI'O
0011ero 00pa3oBaHuA 10IKHbI OTPAKATD:

1) yMeHue caMOCTOSITETTFHO ONPEAETATh LIeJIH CBOEro 00y4eHus, CTaBUTh U POPMYIUPOBATH IS
ce0s HOBBIE 33/1a4M B yueOe U MO3HABATEILHOM e TeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH
M03HABATEIbHON AEATEIbHOCTH;

2) yMeHHE CaMOCTOSTENIbHO IUIAHUPOBATh IyTH JOCTHXKEHHS Ilelield, B TOM YHCIE
albTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HamOoJiee >PPEKTHBHBIE CHOCOOBI pEIICHUS YYEOHBIX H
M03HABaTENbHBIX 33/1a4;

3) yMeHHE COOTHOCHTH CBOM JEWCTBUA C IUIAHUPYEMBIMH pPE3ylIbTaTaMU, OCYLIECTBISTH
KOHTPOJIb CBOEH JEATEIHLHOCTH B IIPOIECCE TOCTHKEHHS pe3ylibTaTa, ONpeNeisTh CIIOCOObI IeHCTBHIMA
B paMKax MPeAoKeHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBUU C
W3MEHSIIOIIeHCS CUTyaluei;

4) yMeHHE OIIEHHBATh NPABHJIHHOCTb BBIMOJHEHUS Y4eOHOW 3amaud, COOCTBEHHbIC
BO3MOYHOCTH €€ PEILICHUS;

5) BHazeHWe OCHOBAMHU CAaMOKOHTPOJIS, CAMOOIIEHKH, TMPUHATUS PEIICHU M OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM M MO3HABATEIHHON JAESITENLHOCTH;

6) yMeHue OmpeaeisaTh TMOHATHSA, CO3/aBaTh OOOOIICHHs, YCTAaHABIMUBATH AHAIOTHH,
KIIaCCHU(UIIMPOBATh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS M KPUTEPUU [UIsl KIacCH(HKAINH,
yCTaHABIUBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PACCYKICHHIE, YMO3AKIIOUEHUE
(MHIYKTUBHOE, TEAYKTUBHOE U [0 aHAJIOTUU) U JIENaTh BHIBOJIBI;

7) yMeHHe co3/aBaTh, MPUMEHSATH U MPeoOpa30BhIBATh 3HAKU M CHMBOJIBI, MOJICTH M CXEMBI IS
pelieHus yueOHbBIX U M03HABATEIbHBIX 33/1aY;

8) CMBICIIOBOE UTEHUE;

9) ymeHHe OpraHU30BBIBATh y4€OHOE COTPYTHUYECTBO M COBMECTHYIO JCSITENLHOCTD C YUUTEIIEM
U CBEpCTHUKAMU; padOTaTh WHIUBUIYAIIbHO W B TPYIIE: HAXOIUTh OOIee pEeIIeHue W pa3periarh
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KOH(DIUKTEI HAa OCHOBE COIJIACOBAHUS TO3WIMA H yd4eTa HMHTEPEecOB; (QOPMYIHPOBATH,
apryMEHTHUPOBAaTh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHMEe OCO3HaHHO HCIOJIB30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajayeit
KOMMYHUKAIIUU IS BBIPAXKEHUST CBOMX UYBCTB, MBICICH M MOTPEOHOCTEW; IJIAHUPOBAHUS U
peryJisiiud CBOEH JEATENIbHOCTH; BIAJEHUE YCTHOM M NMCBMEHHOM PEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOM PEYbIO;

11)  dopmmpoBanwie ¥  pa3BUTHE KOMIETCHTHOCTH B  OOJAacTH  WMCIOJB30BaHUS
MH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruid (masiee WKT — kommereHiwu); pa3BHTHE
MOTHUBAIIMH K OBJIAJICHUIO KYJIHTYpOH aKTUBHOTO IMOJIH30BAHUS CIOBAPSIMHU U JIPYTUMHU MTOMCKOBBIMU
CUCTEMaMU;

12) ¢opmMupoBaHue U pa3BUTHE SKOJOTUUYECKOTO MBIIIJICHUS, YMEHHE MPUMEHATh €ro B
MI03HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAILHON MPaKTUKE U MPOPECCUOHATBHON OPUEHTALIHH.

IIpenmeTHbIE pe3yJbTaThl

BbinmyckHUK Hay4yuTcs B 7-9 kiaccax (/151 MCNOJIb30BAHKUS B IOBCEAHEBHOM KU3HU U
olecreyeHNs] BO3MOKHOCTH YCIIEIIHOTO MPOJ0/KeHusl 00pa3oBaHusi Ha 6230BOM YPOBHe)
JJIeMeHTbI TEOPHH MHOKECTB M MATEeMATH4Y€CKOM JTOTUKH
e omepupoBaTh Ha 0a30BOM YpPOBHE TOHITHIMU: OTpEIEICHUE, aKCHOMa, Teopema,

JIOKa3aTeIbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIsI TIOATBEPKHEHUS CBOUX BBICKA3bIBAaHHI.
B noBceHeBHOM KNU3HU U NMIPU U3YYE€HUM APYTUX MPeIMeTOB:

® UCIIOJB30BaTh Tpaduueckoe MPEACTABICHUE MHOXXECTB ISl OIMHCAHUS PEaTbHBIX

MIPOIICCCOB | SIBJICHUH, PU PEIICHHUH 3a7a49 IPYTUX YIeOHBIX MPEIMETOB.

I'eomerpuueckne purypsl
e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATUSIMU T€OMETPUUECKUX DUTYD;

e U3BJEKaTh MH(OPMALIUIO O TEOMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexkax
B SIBHOM BUJIE;

® T[pPUMEHATH JJS pelIeHHus 3aJady TeoMeTpudeckue (akTbl, €ClAu YCIOBUS HX
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopMme;

¢ DpCIlaTb 3aJadd Ha HAXO0XIACHUC TI'COMCTPHYCCKHUX BCIWYHMH IIO o6pa3uaM nin
aJIropurMam.

B noBcegHeBHOIM KU3HM U NPH U3YUYEHUH APYTUX MPeIMETOB:
® JCMOJBh30BaTh CBOMCTBA T'€OMETPHUYECKUX (UTYp JUIsl pelIeHUs TUIOBBIX 3ajad,
BO3ZHMKAIOIIMX B CHUTYaIUsIX MOBCEAHEBHOM KM3HH, 3a/1a4 MPAKTUYECKOTO COAECP KAHMUSL.

OTHoumeHus
e OmnepupoBarh Ha 06a30BOM YpOBHE MOHSATHUSMHU: PABEHCTBO (pUTYp, paBHBIE (UTYPHI,
PaBEHCTBO TPEYroJbHUKOB, MapauIeNbHOCTh MPSIMBIX, MEPHEHANKYISIPHOCTh MPSIMBIX, YIJIbI
MEXIY MPSIMBIMU, IEPICHANKYISIP, HAKJIOHHAS, TIPOEKITHSI.

B noBceHeBHOM KM3HM M NIPU M3YYEHUH APYTUX MPEAMETOB:
® JCIOJIb30BaTh OTHOLUEHUS [UIS PELIEHUS IPOCTEHMIIMX 3a]ay, BO3HHUKAIOUIUX B
peanbHOM KU3HH.
HN3mepeHus U BHIYHCTICHUSA
e BpmonHATE U3MEPEHUE UIMH, pPACCTOSIHUM, BEJIWYMH YIVIOB, C TMOMOILIBIO
WHCTPYMEHTOB ISl UBMEPEHUMN JIUIUH U YIJIOB;



® TpUMEHATH (OPMYIbl TMEPUMETpa, IUIOMAAM U O00BhEMa, IUIOMIAAM TOBEPXHOCTH
OTAEJNBHBIX MHOTOIPAHHUKOB IPU BBIYMCIICHUX, KOT/1a BCE JaHHBIE UMEIOTCS B YCIIOBUU;

e TpuMeHATh Teopemy lludaropa, 6a30BbIe TPUTOHOMETPUYECKHE COOTHOIICHUS JUIS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, IUTOIMIAACH B MPOCTENIINX CIIydasX.

B noBceaHeBHOM KU3HHM U NIPU U3YYEHHUH APYIUX NIPeAMETOB:
® BBIYUCILITH PACCTOSHUSA HAa MECTHOCTH B CTaHIAPTHBIX CUTyalusX, IUIOIIAANA B
MPOCTENIINX CIIydasiX, IPUMEHATh GOPMYIIbl B IPOCTEHIINX CUTYALUSIX B TOBCEIHEBHOM JKU3HH.

I'eomeTpruyeckue NoCTpoeHus
e U3oOpaxarh THUIOBBIE IJIOCKHWE (PUTYPHI W (GUTYPHI B MPOCTPAHCTBE OT PYKH U C
ITOMOIIIBI0 HUHCTPYMEHTOB.

B HOBce)IHeBHOﬁ KU3HU M IIPH U3YYCHUH JIPYTHUX IIPEAMETOB:
®  BbINIOJHATH HpOCTCfIIHPIC MOCTPOCHUA Ha MECTHOCTH, HCO6XOHI/IMBIC B peaﬂBHOﬁ
KH3HHU.

I'eomerpuyeckne npeodpazoBanus
e Ctpouts Gpurypy, CHMMETPHUYHYIO JaHHOH (UType OTHOCUTENBHO OCH U TOUKH.

B noBceaHeBHOM KU3HM U NIPH U3YYEHHHU APYTHX NPEIMETOB:
® pacno3HaBaTh JABIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

® pacrno3HaBaTh CUMMETPUYHBIE GUTYPHI B OKPYXKAIOIEM MUDE.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
e OmnepupoBatb Ha 6a30BOM YpPOBHE MOHATUSIMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHNE
BEKTOpa Ha YHMCII0,KOOPANHATHI Ha MJIOCKOCTH;

e OmnpeAensaTh NPUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKeHUIO Ha KOOPAMHATHON
MJIOCKOCTH.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeETOB:
® JCMOJBH30BaTh BEKTOPHI JJIsl peUICHHs] MPOCTEHUIINX 3a]jau Ha ONpEeesIeHue CKOPOCTH
OTHOCHUTEIILHOTO JIBHKEHUS.

HcTropust MaTeMaTUKH
e OnuchiBaTh OTAENIbHBIE BBIJAIOLINECS PE3Yy/IbTaThl, MOJYYEHHBIE B XOJ€ Pa3BUTUSA
MaTeMaTHKU KaK HAyKH;

® 3HATh IPUMEPhI MATEMATUUYECKUX OTKPBITHI U X aBTOPOB, B CBSA3H C OTEUECTBEHHOU U
BCEMUPHOU UCTOPHUEN;

® J[IOHMMATb pOJIb MAaTCMATHUKH B PaA3BUTUHU Poccun.

Metoabl MATEMATHKH
e BpiOuparh TNOIXOASAIMIMNA HM3YYEHHBIH METOJA Ui pEHICHHH W3yYEHHBIX THUIIOB
MaTeMaTUYECKHUX 3aJ1a4;

° HpI/IBO,[[I/ITb IMPpUMEPLL MaTeMaTU4YCCKUX SaKOHOMepHOCTeﬁ B oxpyxcammeﬁ
JIENCTBUTEIILHOCTU U MMPOU3BCACHUAX UCKYCCTBA.

BpInyCKHHUK MOJIy4YHT BO3MOKHOCTh HAYYHMThCS B 7-9 Ki1accax Ui o0ecniedyeHUs1 BO3MOKHOCTH
YCHELIHOIr0 MPOJ0JIKeHHs 00pa3oBaHus HA 0230BOM M YIiIy0J1éHHOM YPOBHSIX
DJIEeMEeHTBI TEOPHMH MHOKECTB 1 MATEMaTH4eCKOM JIOTUKHU



®  Onepuposamv NOHAMUIMU: BbICKA3bIGAHUE, UCMUHHOCMb U JIONCHOCb BbICKA3bIBAHUS,
ompuyaHue BblCKA3bIBAHUL, ONepayuu Hao BbICKA3bIBAHUAMU. U, UIU, He, YCIIOBHblE B8blCKA3bIBANUSL
(umnauxayuu);
®  Ccmpoums 8bICKA3bIBAHUS, OMPUYAHUS BLICKA3BIGAHULL.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
®  CMpOoUmsb YenouKy YMO3AaAKIIOUeHUll HA OCHO8E UCNONb308AHUSL NPABUT TIOSUKU,

®  UCnoOb306amb  MHOJNCecmed, onepayuu C MHOdHCecmeamu, UX ZPCZCZ)M’{@CKOG
npedcmaeﬂeHue 0751 ONUCAHUSL PEANBbHBIX nNpoyeccos u S6/IeHUl.

I'eomeTpuueckue purypoi
o Onepuposamv NOHAMUAMU 2OMEMPULECKUX Pueyp;
® u3BIEKAmMb,  UHMEPNpemuposamv U  Npeoopazosvleamsv — UHGOpMAyuo o
2eomMempuyeckux pueypax, npeoCmagieHHyI0 Ha Yepmedrtcax,
® npuMeHsmb 2eomMempuyeckue (axkmovl 0Nl peuleHus 3a0ay, 8 MOM YUCIe,
Npeononazanuux HeCKOJIbKO WA208 peuleHus;
* hopmynuposams 8 npOCMeNUUX CIYHAAX CEOUCMBA U NPUSHAKU Queyp;
®  00Ka3bI6AMb 2EOMEeMPUYECKUE YINBEPHCOCHUSL,
® grademv CMAHOAPMHOU Klaccugukayuer nioCKux @ueyp (mpeyeoibHuKos u
YemuvlpEXY20bHUKOB).
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:
®  UCNONBL306AMb CEOLICMBA 2eOMEMPULECKUX (DUSYp O peuleHUs 3a0ay NPAKMuU4ecKo2o
xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHOomeHust
o Onepuposamsv NOHAMUAMU: PABEHCMBO dueyp, pasHvle @dueypvl, PABEHCME0
Mpey2oIbHUKO8, NAPANLIETbHOCHb  NPAMbLX, NEPREeHOUKVIAPHOCMb NPSAMBIX, Yelbl MeHcoy
NPAMbIMU, NEPNEHOUKVIAD, HAKIOHHAS, NPoeKyus, nooooue gueyp, nooodHvle pucypul, no0ooOHbIe
mpey2oIbHUKU
o npumenamo meopemy Paneca u meopemy O NPONOPYUOHANbHBIX OMPeE3KAxX npu
peuieHuu 3a0au;
® Xapaxkmepu3o6ams 83AUMHOE DACHOJIONCeHUe NPAMOU U  OKPYICHOCMU, O08YX
OKPYHCHOCMEL.
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeETOB:
®  UCNONIB3068AMb OMHOULEHUS OISl peUuleHUsl 3A0aY, B03HUKAIOWUX 8 PeabHOU HCUSHU.
N3mepenust u BbIYMCICHUS
e  Onepuposamv npeocmasieHusMuU 0 ONuUHe, NIOWAoU, 00vbéMe KaK BelUUUHAMU.
Ipumenamo meopemy Illugazopa, gopmynsl niowaou, o6véma npu peuleHuu MHOSOULA208bIX
3a0a4, 8 KOMOPbLIX He 8ce OaHHble NPedCmasleHbl A6HO, a mpedyIom GbIYUCTEHUL, ONepupo8ams
bonee WUPOKUM KOIUUECN8OM (hOPMYI ONIUHbL, NIOWAOU, 00BEMA, BbIYUCTAMb XAPAKMEPUCTNIUKY
KomMOuHayuti ¢uayp (OKpysCcHocmeli U MHO20Y2ONbHUKOB) BbIYUCIAMb PACCMOAHUSL MeHCOY
Queypamu, npumeHams mpueoHoMempudeckue opmynvl O GblUUCIEHUUl 8 0oNee CIONCHLIX
CIYYAsX, NPOBOOUMDb BbIYUCTIEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCU;
®  1POBOOUMb NPOCIbIE BLIYUCTCHUS HA 0OLEMHBIX Melax;
®  opmyruposams 3a0ayu Ha 8bIYUCIEHUE OUH, NIOWAOEL U 00BEMO8 U Peliamsb UX.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

®  11POBOOUMb BLIYUCTCHUS HA MECIHOCTIU,
® NpuMeHsmb OPMYIbL NPU  GLIYUCIEHUSAX 6 CMENCHBIX YUeOHbIX NpeoMemax, 6
OKpYHCcaroueri 0eticmeumenbHOCmu.
I'eomeTpuyeckue nocTpoeHus
e U300pasxcame ceomempuyecKue Guaypvl noO MeKCmos8oMy U CUMBOTbHOMY ONUCAHUIO,
®  C680000HO ONEPUPOBAMY YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONHCHBIX CLYYASX,
®  GLINOHAMb NOCMPOEHUs  MPEY2ONbHUKOS,  NPUMEHAMb  OmOeNbHble  Memoobl
nOCMpOoeHUti YUpKyiem u TUHeUKoU U npogooums npocmeriuiue UcCie008aHUs. YUCLA PeuleHull;



® u300padcamv munogvle NI0CKue ueypvl u 06veMHble meaa ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMOB.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
®  GLINOIHAMb NpOCmeliuiue NOCMPOeHUs HA MECMHOCMU, HeoOXooumble 6 peanbHOl
HCUBHU,
®  OYeHUuBamv pasmepsl PeanrbHbIX 00BEKMOB8 OKPYHCAIOUE20 MUPA.
IIpeoGpazoBanus
o Onepupogamuv noHAmMuUeM 0BUNCEHUS U NPeodPA308aHUs NOO0OUS, 81A0emb NPUEMAMU
nocmpoenus ueyp ¢ UCNOIb308aHUEM OBUNCEHULl U Npeodpa3z08anuli N000OUs, NPUMEHAMb
NOJYYEHHble 3HAHUSL U ONbIM NOCMPOCHUL 8 CMENCHbIX NPeOMemax U 6 PeaibHblX CUMYayusx
OKpYHcaloue2o mupa,

e cmpoumsv @ueypy, NOOOOHYIO OAHHOU, NOIL30BAMBCA CEOUCMBAMU NOO0OUSL O
000CHOBAHUSL C8OUICME huyp;

®  NPUMEHAMb CBOUCMBA OBUNCEHULL OISl NPOBEOEHUs NPOCMEUUX 0O0CHOBAHULL CBOLICNE
Queyp.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:
®  NpUMEHAMb CBOUCMBA OBUNCEHUL U HNPUMEHAMb nooodue OJisi NOCMPOeHUl U
8bIYUCTICHULL.

BekTOopbl 1 KOOPAUHATHI HA MJIOCKOCTH
o  Onepuposamv NOHAMUAMU BEKMOP, CYMMA, DPA3HOCMb BEKMOPOS, NPOU3BEOeHUe
BEKMOPA HA YUCTO, Y20l MeNCOY BeKMOPaAMU, CKAISPHOE NPOU3eedeHue 6eKmopos, KOOPOUHanbvl
Ha NIOCKOCMU, KOOPOUHAMbI 8eKMOPA,
®  GLINOHAMb OelCmBUsl HAO BGeKMOPAMU (CLOJdCEeHUe, GbIYUMAHUE, YMHOMCeHUe Ha
YUCT0), BBIMUCTAMb CKATAPHOE NPOU3BeOeHUe, ONPedeisimb 8 NPOCMEUUUX CLYYAsX Y20l MelCOy
BEKMOPAMU, BbINONHAMb DA3NONCEHUE BEKMOPA HA COCMABIAIOUUE, NPUMEHAMb NOLYYEeHHbLE
3HAHUSL 8 u3uUKe, NOAb308AMbC (QOPMYIOU GIYUCIEHUS DACCMOAHUSL MeHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUs (hucyp OlIsi peuleHus 3a0ad;
® NPUMEHSMb BEKMOpPbL U KOOPOUHAmMbl OJisl PEUeHUsi 2eoMempudeckux 3a0ad Ha
8blyUCIeHUe ONIUH, Vel08.
B noBceqHeBHO¥ )KM3HH M TPH U3YyYEHHUU IPYTUX MPEAMETOB:
®  UCNONBL306AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM Olsl peuwleHusi 3a0a4 no @usuxe,
eeoepaguu u Opyeum y4eOHvIM npeoMema.
Hcropust MmaTeMaTuKku
o  Xapaxmepuzosamb 6K1AO BbIOAIWUXCI MAMEMAMUKOE 8 PA3GUMUEe MAMEMAMUKU U
UHBIX HAYYHBIX oOnacmell;
®  NOHUMAMb POIb Mamemamuxu 8 pazeumuu Poccuu.
MeTtoabsl MaTeMaTHKH
o Ucnonwv3ysi uzyuenHole Memoovl, NPOBOOUMb  OOKA3AMENbCMBO,  GbINOJHAMb
onpogepoiceHue;
®  GbIOUPaAMDb U3YUEHHbIe MemOoObl U UX KOMOUHAYUU ONsl PeuleHuss MamemamudecKux
3a0ay;
®  UCNONBL306AMb Mamemamudeckue 3HaHus Ol ONUCAHUSL 3AKOHOMEPHOCMEU 6
OKpYJicarouetl OeucmeumelbHOCMU U NPOU36E0CHUSIX UCKYCCMEA,
®  NpuUMeHsImb npocmetiuiue npocpammmubie cpedcmea u
INEeKMPOHHO-KOMMYHUKAYUOHHBIE CUCTNeMbL NPU PelleHUU MaAMeMamuieckux 3a0au.

Conep:kaHmne y4eOHOTro nmpeamera

7 kaacce, 70 yacoB



I'eomerpuueckue ¢purypsl. 10 yacos

@urypsl B reoMeTpPHH H B OKPY:Kal01eM MHUpe

I'eomerpuueckas ¢urypa. dopmupoBaHue NPEACTABICHUNH O METANpPeIMETHOM TOHITHU
«purypay.

Touka, TMHUSA, OTPE3OK, MpsiMasd, JIyd, JJOMaHasi, INIOCKOCTh, YroJ, OMCCeKTpHca yria u eé
CBOICTBa, BU/Ibl YIJI0B, MHOTOYI'OJIbHUKH, KPYT.
Konumponvnas paboma Ne 1 no meme: «Hauanvnvie ceomempuyeckue ceeoeHus».

MHoroyroabHuku. 17 yacos

TpeyronbHuku. BeicoTa, Meauana, OHCCEKTpuca, CpeAHsisl JIMHUSA  TPEYroJbHHKA.
PaBHOOE/IpEHHBI TPEYroJbHUK, €ro CBOWCTBA M NPHU3HAKA. PaBHOCTOPOHHUI TPEYroJIbHUK.
[IpsAMOYrOIBHBIN, OCTPOYTOJIBHBIM, TYNOYIOJIBHBIA TPEYrOJIbHUKHA. BHEMIHME YIIIbl TPEyroJbHHUKA.
HepaseHncTBO TpeyronbHuka.

OtHowenns. 20 yacos

PagencrBo puryp

CpoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HAKN paBEHCTBA TPEYrOJbHUKOB.
Konumponsnan paboma Ne 2 no meme: «Tpeyzonvnurkuy

MapajsenbHocTh NpsiMBIX. 13 yacos

[Ipu3Haky u cBOMCTBA MapaJUIENbHBIX NPAMbIX. AKkcuoma napannenvnocmu Eexiuoa. Teopema
Daneca.
Koumponvnasa paooma Ne 3 no meme: «llapannenvnvie npamoie»

IlepneHauKyIsIpHbIE NPAMBIE
[Ipsmoit  yrosn. Ilepnenmukymsap k npsMmod. Haknonnas, mnpoekuus. CepennHHBIN
NEePIEHANKYISp K 0Tpe3Ky. Ceolicmea u npusHaxu nepneHoOUKyIapHOCmU.

HN3mepeHus U BbIYHMCIEHUS

Beanuunbl

[Tonsitue Benuuunsbl. JyimnHa. M3mepenue nnuubl. EnquHuinbel u3amepeHus IiuHbl. BennunHa
yria. ['pagycHas Mmepa yria.

HN3mepeHus U BbIYHMCIEHUSA

WHcTpyMeHTBl At M3MEpPEeHHH U TMOCTPOCHHM; HM3MEepEeHHUE U BBIUMCICHHE YIJIOB, JJIUH
(paccrosHmMiA),

Paccrossnus

Paccrosinne mexnay Ttoukamu. PaccrosHue OT TOUkM A0 OpsMOM. Paccmosmnue medwcoy
Queypamu.
Koumponvnaa paooma Ne 4 no meme: «Coomuowienus mexicoy CMOpOHAMU U yenamu
mpey2onbHUKay.

I'eomeTpuyeckre MOCTPOECHUSA

I'eomeTpuyeckre MOCTPOCHUS ISl WILTIOCTPAIIMH CBOMCTB T€OMETPUYECKUX QUTYP.

WNHCTpyMEeHTBI JIsl TOCTPOCHUI: LUPKYIIb, JIMHEHKA, YrOJIbHUK. [Ipocmetiuue nocmpoeHust
YUPKYIEM U JUHEUKOU. NOCMPOeHUe OUCCEKMPUCHL Yeld, NepneHOUKYIapa K npsamou, yeid, pasHo2o
OaHHOMY,

TIlocmpoenue mpeyeonbHUKO8 NO MPEM CMOPOHAM, O8YM CHIOPOHAM U Yely Melcoy HUMU,
CMOPOHE U 08YM NPUNEHCAWUM K Hell YeIaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

Hcmopust mamemamuxu

Bosnuxnosenue mamemamuxu kax Hayku, smanvl eé pazeumus. OCHO8Hble paszoenvl
Mamemamuxu. Beidaowuecs mamemamuxy u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv muooxcecmea npocmeix yucen. Hucna u onunvl ompeskos. Payuonanvhvie
yucna. [lompebnocmo 6 uppayuonanvuuix yuciax. Llxona Iughazopa

Acmponomus u ceomempus. Ymo u xax yswanu Awaxcaeop, Ipamocgen u Apucmapx o
pasmepax Jhymoi, 3emau u Coanya. Paccmosnus om 3emnu oo Jlywer u Connya. Hzmepernue
paccmosinus om 3emau 0o Mapca.



Ponv  poccutickux  yuéuvix 6 pazeumuu mamemamuxu: JI.Dunep. H.U.Jlobauesckuii,
11.J1.Yebviues, C. Kosanesckas, A.H.Konimocopos.
Mamemamuxa 6 paseumuu Poccuu: Ilemp I, wikona mamemamuyueckux u HagUayKux Hayk,
paszsumue poccutickoeo paoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenoviut.
HoBTOpenue. 10 4.

Conep:kanmne y4eOHOIro nmpeamera

8 kiacc, 72 yacoB

I'eomerpuueckue purypsl. 14 yacon

Durypsl B reoOMeTpHHU U B OKPY:KAIOLLIEM MUpe.

OceBast cummMmeTrpusi reoMmerpudeckux ¢uryp. LleHTpanbHas CUMMETpUs T€OMETPUUECKHUX
¢buryp.

MHOroyroJbHuK#I

MHOroyroipHHMK, €ro OJJEMEHTbl M €ro CBOHcTBa. Pacrmo3HaBaHHWE  HEKOTOPBIX
MHOTOYTOJIbHUKOB. Bvinykivie u Hegvinykivle MHO20y20abHuKu. 1IpaBUIIbHbIE MHOTOYTOJIbHUKH.

UYetpipéxyronpanku. [lapamnenorpamm, pomO, TPSMOYTOJBHHK, KBajpaT, Tpamemus,
paBHOOeapeHHast Tparenus. CBOWCTBA M MPU3HAKU TMapajuieorpaMma, poM0a, MpsIMOYTOJbHHUKA,
KBaJipaTa.

Konumponvnasa paooma Nel no meme « HemuipexyzoibHuku)

OKpyX HOCTB, KpPyr. 12 yacoB
OKpyXHOCTb, KPYI', UX 3JIEMEHThl U CBOWCTBA; LEHTpaIbHbIC M BOMCaHHbIE yribl. KacatenbHas u
cekyuas K OKpYXHOCTH, ux cgoticmea. BnyicaHHbIE U OMUCAHHbIE OKPYXHOCTHU JJISl TPEYTOJIbHUKOB,
Uemvlpéxy20/IbHUKO8, NPABUNbHBIX MHO20)20/IbHUKOS.
Koumponvnasa paooma Ne3 no meme « OKpyscnocmsv)

Ilooobue.14 yacos
IIponopyuornanvrvie ompesku, nooodue gueyp. Ilooobnvie mpeyeonvruxu. Ilpuznaxu noooous.
Koumponvnan paooma Ne4d no meme «llpumenenue noooous K peuwienuro 3a0au»

B3aumHoe pacnosioxkeHue IPSIMOA U OKPY)KHOCTH, 08YX OKPYICHOCHELL.

HN3Mmepenus u Bbruncjenus. 14 yacos

[Tonatue o momany miocko urypel u e€ cBoiicTBax. M3mepenue turomaaei. EauHuIb!
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne o6 oO0béMe M ero cBoicTBax. M3mepenue oObéma. EmuHuUIEI M3MepeHUs
00BEMOB.

NHcTpymMeHTBl Uisi U3MEpPEHUH U MOCTPOCHHMI; M3MEpPEHHWE M BBIUMCIEHUE YIJIOB, JUIMH
(paccrosiamii), minomaneil. Tpuronomerpuyeckue QYHKIUU OCTPOTO yria B MPSIMOYTOJIHLHOM
TpeyroilbHuke Tpuconomempuueckue  @yHKyuu  myno2o yerqa. BplunucieHwe — 3IE€MEHTOB
TPEYTrOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIEHUH. DopMynbl MIIOMAAH
TpPEYroJbHUKA, MapajjieiorpaMMa U €r0 YaCTHBIX BUJIOB, (DOPMYIBI JUIMHBI OKPYKHOCTU M TUIOIIAIN
kpyra. CpaBHeHue U BbruncieHue miomiaaei. Teopema [Mudaropa.

Konmponvnasa paboma Ne 2 «Ilnowyaov»

BekTopsl. 9 yacoB

[TonsiTne BekTOpa, NEHCTBUS HAJ BEKTOpaMH, HCIOJIb30BaHHE BEKTOPOB B (U3HKE,
PasnodiceHue 6eKmopa Ha cocmasisaoujue, CKAIApHoe npouzeeodenue.

Hcropust MaTeMaTHKHU

Ilosgnenue memooa KOopouHam, NO3601A10UWeE20 NEPesoOUMb 2eomMempuieckue 00beKmol Ha
a3vIK aneeopwl. Ilosenenue epaguros pynxyuii. P. Jlexapm, 11. @epma. I[pumepsl paznuunwvix cucmem
KOOpOUHam.
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Om 3emnedenuss k eceomempuu. Ilugpazop u eco wkona. Panec, Apxumed. Ilnamon u
Apucmomens. Ilocmpoenue npagunvrvix mMuo2oy2onvbHukos. Tpuccexyus yena. Keaopamypa xpyea.
Yosoenue «yboa. Hcmopus wuwucna wn 3onomoe ceuenue. «Hauana» Eexiuoa. JI  Dinep,
H.W.Jlobauesckuti. Hcmopus namozo nocmynama.leomempus u ucxkyccmeo. I eomempuueckue
3AKOHOMEPHOCMU OKPYHCAIOU|€20 MUPA.

IHoBTOpeHue. 9 yacos.

Conep:kanmne y4eOHOro nmpeamera

9 kuacc, 68 yacoB

@urypsl B reoMeTpHU U B OKpYy:kawuiem mupe. 12 yacos

[IpaBunbHBIE MHOTOYTOJIBHUKH.

OKpyKHOCTB, KPYT.

BrnucanHble W ONHMCaHHBIE OKPY)KHOCTH JUI TPEYTOJIbHUKOB, YemulpEXy20ibHUKOS,
NPABUNBHBIX MHO20Y20IbHUKOS.

Konumponvnasa paboma Ne 3 no meme: «/[nuna okpyscnocmu u niouwiads Kpy2a»

I'eomeTrpuueckue purypsl B npocrpancTse (00bEMHbBIE TeJa)

MHnozoepannuk u e2o snemenmol. Hazeanus mno2o0epaHHUKo8 ¢ pazHbiM NOLONCEHUEM U
Konuwecmeom epareti. IlepBUuHbIE MPEACTAaBIEHUS O IMpaMue, Napajuiejenunene, npusmMe, chepe,
mape, HAINHIPE, KOHYCE, UX DJIEMEHTaxX U MPOCTEUIINX CBOMCTBAX.

[IpencraBnenne 06 o6béMe u ero cpoiicTBax. M3mepenue oO0béma. Enunuiel nsmepeHus
00BEMOB.

HN3mepenus u Bpruncijenus. 11 yacos

Bobrunicnenue 97€MEHTOB  TPEYroJbHUKOB C  HUCHOJb30BAHUEM TPUTOHOMETPHUUECKUX
cooTHOIEeHUH. DOopMynbl IIOMAAN TPEYrojbHHUKA, MapajulejiorpaMMa M €ro YacTHBIX BHJIOB,
(dbopMyIbl ATUHBI OKPYKHOCTH U IUIomanu kpyra. CpaBHEHUE U BbIUMCIICHHE TuIomaneil. Teopema
cunycos. Teopema KOCUHYCO8.

I'eomerpuueckne npeodpa3oBanus. 18 yacon

IIpeoOpa3zoBanust

[Tonsitne npeoOpaszosanus. [IpencraBieHre o MeTanpeAMETHOM MOHATUHU «IIPEOOPA30BAHHE).
Ilooobue.

JIBHKeHUS.

OceBasi M IEHTpalbHAas CHUMMETPHUS, NOBOpOmM U Napaiienvhsii neperoc. Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUCMEA.

Konmponvnasa paboma Ne 4 no meme «/[eusicenus»

BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH. 18 yacoB

BekTopnI

[lonsiTne BekTOpa, [EHCTBUS HAJ BEKTOpaMH, HCIOJIb30BaHWE BEKTOPOB B (HU3HUKE,
PA30J4CeHUe 8eKMOpa Ha COCMagsaiowue, CKAIapHoe npouzgedeHue.

Koopannarsi

OCHOBHBIE TIOHATHUS, KOOPOUHAMbL 8EKMOPA, PACCMOsiHUe medcoy mouxkamu. Koopounamol
cepedunsvl ompeska. Ypasuenus guzyp.

Ipumenenue 6exkmopog u KOOpOUHaAm 05 peueHus: NPOCMeUUX 2eOMeMPUYecKUx 3a0ay.
Konmponvnaa paooma Ne2 no meme: «Coomuouwienus meixicoy CMOPOHAMU U Yenamu
mpeyzonvhuka. Ckanapuoe npouszeéedenue 6eKmopoey»

Konmponvnas paboma Ne 1 no meme «Memoo koopounam)

IloBTOpenue. 9 yacos
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TemaTu4yeckoe IIIAHUPOBAHUE

I'eomerpus, 7 kiacc

Nor/nt

OcHoBHOE
coJiepKaHue 110
TCMaM

Koi-Bo
JacOB

XapakTeprucTUKa OCHOBHBIX BUJIOB JICSTEILHOCTH YICHUKA (HA|
YPOBHE yUEOHBIX JCHCTBHIA)

I"'eomeTpuueckue
(urypsr.

HN3mepenus
1 BbIYHCJICHUS

10

OOBACHATH, YTO TAKOE OTPE30K, Jy4, Yroj, Kakue (Urypsl
HA3BIBAIOTCS PAaBHBIMHM, KAaK CPAaBHUBAIOTCS W H3MEPSIOTCS
OTPE3KU W YIJIbI, YTO TAKOE I'pajyc M TpaaycHas Mepa yria,
KaKOW YroJl Ha3bIBACTCSA TPSMBIM, TYIBIM, OCTPBIM, pas3-
BEPHYTHIM, YTO TAKOE CEpEMHA OTpEe3Ka U OMCCEeKTpuca yria,

KAKUE VIVl HA3bIBAIOTCS CMEKHBIMA W KAKHE BEPTH-
KaJIbHBIMU;, OPMYIHPOBATH U1 OOOCHOBBIBATh YTBEPKICHUS O
CBOMCTBaX CMEXHBIX U BEPTUKAJIbHBIX YIJIOB; OOBSCHSATH,
KaKhe MpsIMble HAa3bIBAIOTCS NEPIEHIUKYISIPHBIMU; (OpMY-
TMpoBaTh U OOOCHOBBIBATh YTBEPXKJAECHHE O CBOWCTBE ABYX
MpSIMBIX, TEPIEHIUKYIIPHBIX K TpeTbed; u300pakaTh H
pacro3HaBaTh YKa3aHHbIE pocTeiine GUryphbl Ha yepTexax;
€lIaTh 33JIa4M, CBSI3aHHBIE C 3TUMHU MPOCTEUITUMH (PUrypamu

MHOroyroJibHuKH.
I'eomerpuueckue
MOCTPOEHUS

17

OOBACHATD, Kakasi pUrypa Ha3bIBA€TCs TPEYrOJbHUKOM, YTO
TaKO€ BEPIINHBL, CTOPOHBI, YTJIbI U IEPUMETP TPEYTOJIbHHKA,
KaKoW TpeyroJIbHUK Ha3bIBAaeTCsl paBHOOEAPEHHBIM U KaKOM
PaBHOCTOPOHHUM, Kakue€ TPEYrOJbHUKHA  Ha3bIBAIOTCS
paBHBIMHU; H300pakaTh M PpaclO3HaBaTh Ha depTexax
TPEYrOJIbBHUKA M WX DJIEMEHThl; (OpMYyIHUpOBaTh MU

JIOKa3bLIBaTh TEOPEMBI 0 MpU3HaKaXx  pPaBEHCTBA
TPEYTOJIbHUKOB; OOBACHATD, YTO Ha3bIBaCTC
NEPIEHANKYISAPOM, TMPOBEAEHHBIM W3 JaHHOW TOYKH K
JAHHOM MPSMOM; GOpMYIUPOBATh U JOKA3bIBaTh TECOPEMY O
NEPHEHANKYIAPE K MPsAMOH; OOBICHATh, KaKHE OTPE3KU
Ha3bIBAIOTCA  MCAWAHOM, OWCCEKTPUCOM HM  BBICOTOM
TPEyroJbHUKa; (GOpMyIUpOBaTh U JOKA3bIBATh TEOPEMBI O
CBOMCTBaX paBHOOEIPESHHOIO TPEYroJbHUKA; pEIIaTh 3a-
Jla4¥, CBSI3AHHBIC C TIPU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB
1 CBOMCTBAMH PaBHOOEIPEHHOTO TPEYroJbHUKA; (HOPMYIIH-
pOBaTh ONpeaeiieHHe OKPY)KHOCTH; OOBSCHITh, YTO TAKOE
LIEHTP, paguyc, XOpJa W AHaMeTp OKPYKHOCTH, pelIaTh
MPOCTEHIINE 3a7aud HAa TOCTPOCHHE (IIOCTPOCHUE YTIIA,
pPaBHOTO JITAHHOMY, IIOCTPOCHHME OHMCCEKTPHCHI  yrIJa,
MOCTPOCHHE TEPICHAUKYISAPHBIX TPSIMBIX, IOCTPOCHHE
CepeauHBl  OTpe3ka) H  Oojee  CJIOXKHBIC  3a7ayM,
UCIIOJB3YIONINE YKa3aHHbIE MPOCTEHIINE; COMOCTABIISAThH
MOJYYEHHBIA PE3YJIbTAT C YCIOBUEM 33J]a4H; aHAJTU3UPOBATH
BO3MOJKHBIE CITy4aH.

IlapaiieJbHOCTD
MPSAMBIX.
IlepneHauKyJIsipH
bl¢ NIPsAIMbIE

13

(DopMy.TII/IpOBaTL ONPCACIICHUEC MAPAJUICIBbHBIX  IMPAMBIX;
OOBSACHSTH C INOMOIIBIO PUCYHKA, KAKHUC YTJIBI, 06p830BaHHLIC
[MpU TMCPECCUCHUU BYX [MPAMBIX ceKymeﬁ, Ha3bIBAIOTCsA

HAKPECT JICKAIIWUMH, KaKHUC OJHOCTOPOHHHMMU H KAKHUC

12




COOTBETCTBEHHBIMH; (HOPMYITUPOBATH U JJOKAa3bIBATh TEOPEMBI,
BLIpancannme HpI/ISHaKI/I HapaJIJIG.HBHOCTI/I ABYX HpSIMBIX;
00BSCHATH, YTO TAKOE AKCHOMBI T€OMETPUHU U KaKHE aKCHOMB]
V)K€ UCIOJB30BaINCh paHee;, (HOpPMYyIHpPOBATH aAKCHOMY)
HapaJIJIGJIBHBIX HpSIMLIX MU BBIBOAUTH CJICACTBUA U3 Heé;
dbopMynupoBaTh ¥ JOKa3bIBaThb TEOPEMBI O CBOMCTBAx
HapaHHeJIBHBIX HpﬁMI)IX, O6paTHI)I€ TGOpeMaM 0 an3HaKax
[MapajuIeIbHOCTH,  CBSA3AHHBIX C  HAKpPECT  JICKAIIUMU,
COOTBCTCTBCHHBIMU U OI[HOCTOpOHHI/IMI/I yFJIaMI/I, B CBsSI3U C|
ATUM OOBACHSTH, YTO TAKOE YCIOBUE U 3aKIIOYCHUE TEOPEMBI,
Kakasi TeopeMa Ha3bIBaeTCs OOpaTHOW MO OTHOIICHHIO K
TaHHOW TeopeMe; OOBACHITh, B UEM 3aKIIOYACTCS METO]
oKa3aTelbcTBa OT  MPOTHBHOTO:  (HOpPMyIUpoOBaTh U
oKa3piBaTh TeOpeMbl 00 yrjaax ¢  COOTBETCTBEHHO
HapaﬂﬂeﬂbHHMI/I 158 HepHeHHI/IKYJU[pHBIMI/I CTOpOHaMI/I;
HpI/IBOI[I/ITI) npnMepH HUCIIOJIBb30BaHUA 3TOro METOo/Ja, pGHIaTI)
3aa4l Ha BBIYKMCIICHUE, JI0KA3aTeIbCTBO W TOCTPOCHHUE,
CBSI3AHHBIC C HapaJ'[J'[eJ'II)HI)IMI/I HpSIMI)IMI/I

OTHOLIEHU A

20

DopMynHpoBaTh M JO0KAa3bIBaTh TEOPEMY O CyMME YIJIOB

TPEYrojbHUKa M €€ CIEJICTBUE O BHEUIHEM yIJje
TPEYroJbHUKA, TPOBOJUTH KJIACCU(UKALIUIO TPEYTOJIbHUKOB
no yriaMm; (opMylIupoBaTh U JIOKa3bIBaTb TEOPEMY O
COOTHOILIEHUSAX MEXITy CTOPOHAMHU M YIJIaMU TPEYroJIbHUKA
(mpsiMoe M oOpaTHOE YTBEP)KJIEHUS) U CIEACTBUS U3 HeEE,
TEOpEMY O HEPAaBEHCTBE TPEYroJibHHKA; (POPMYIHPOBATH U
TOKa3bIBaTh TEOPEMBbl O CBOWCTBAX MPAMOYTOJIbHBIX
TPEYrOJHbHUKOB (MPSMOYTOIBHBIA TPEYTOJIBHUK € yTIIoM 30°,
MPU3HAKA PAaBEHCTBA MPSAMOYTOJbHBIX TPEYTOJIbHUKOB);
bopMynupoBaTh OMpPENENCHUS PACCTOSHUS OT TOYKH [0
MPSIMOM, PACCTOSIHUSI MEXAY MapajlieIbHBIMU TPSMBIMH;
pemiath 3aJayd  Ha BBIYUCIICHHUS, JOKa3aTelbCTBO U
[OCTPOCHHE, CBS3aHHBIE C COOTHOLICHUSIMH  MEXKIY
CTOPOHAMHU U yIJIAMH TPEYTOJIbHUKA, U PACCTOSIHUEM MEXIY
napajuienbHeIMH  mpsMbiMUA.  [Ipy  HeoOxomumocTu
MPOBOAUTH IO  XOJIy  pEIIeHUs  JOIMOJIHUTEJIbHbIC
MOCTPOCHHUS, CONOCTaBISATh IIOJYUYEHHBIH pE3ylbTaT C
YCIIOBUEM 3a/1ayM, B 3aJlauax Ha MOCTPOEHHUE HCCIIEeN0BaTh
BO3MOYKHBIE CIIyYau.

IloBTOpEHUe.

10

Bcero

70

I'eomerpus, 8 kiacc

Ne o/

OcHoBHOE
coJiep’KaHue o
TEMaM

Koia-Bo
4acoB

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH YUCHHKA (Ha
yYpOBHE y4eOHBIX ACHCTBUIA)

I'eomeTpuueck
ue
¢purypsr.Muor
OYrOJIbHUKH.

14

OOBSICHATH, YTO TaKo€ JOMaHas, MHOIOYI'OJBbHUK, €ro BEPIIUHBI,
CMEXHBIE CTOPOHBI, JAWAaroHand, H300pakaTb W Paclo3HaBaTh
MHOTOYTOJIBHMKM Ha 4epTeXax; IOKa3blBaTh DJIJIEMEHTHI MHOIO
YrOJIbHHUKA, €r0 BHYTPEHHIOIO U BHEIIHIOK 00nacTH; GOopMyIupoBaTh
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OIpeNENeHrEe BBIMTYKIOr0 MHOTIOYTOJbHUKA; n300paxarb u
pacmo3HaBaTh  BBINIYKJIbIE W HEBBINYKIbIE MHOTOYTOJbHHKH;
¢bopMmynmupoBaTh M JIOKa3bIBaTh YTBEPXKIEHHS O CyMME YIJIOB
BBIYKJIOTO MHOTIOYrOJbHUKA M CYMME €ro BHEIIHUX YIJIOB;
OOBSACHATH, KaKHe CTOPOHBI  (BEpPIIMHBI)  YETBHIPEXYTOJbHHKA
Ha3bIBAIOTCSI MPOTHBOMONOKHBIMU; (OPMYIUPOBATH ONpeeTeHHUs
napajuesorpaMMa, Tpareluy, paBHOOCAPEHHOW W MPSIMOYTONBHON
Tpamenuii, NpsIMOYroibHUKa, pomba, KBaapaTa; H300pakaThb U
pacmo3HaBaTh  3TH  YETBIPEXYTOJILHUKH;  (QOpMyIHpOBaTh H
JIOKa3bIBaTh YTBEPXKACHUS 00 MX CBOWCTBAaX M NMPHU3HAKAX; PEUIATh
3aJlauM Ha BBIYMCIIEHUE, JOKa3aTeIbCTBO U MOCTPOEHUE, CBSA3aHHBIE C
STUMH BHUJAMH YETHIPEXYTONBHUKOB; OOBSCHATH, KAaKUE JBE TOYKU
Ha3bIBAIOTCSl CHUMMETPUYHBIMU OTHOCUTEIBHO TMpAMOU (TOYKH),B
KakoM clydae (Qurypa Ha3bIBaeTCs CHMMETPUYHOW OTHOCHTEIBHO
npsMol (TOYKH) M YTO Takoe ochb (IEHTP) CHMMETPUHU (QHTYPBHI;
MPUBOJUTh TIPUMEPHI (QUTYp, 00JIAJAIOIIUX OCEBOM (ILIEHTPAILHOMN)
CUMMETPHEN, a TAKIKE IPUMEPBI OCEBOM U LIEHTPAILHOW CUMMETPUI B
OKpY’KaloIel Hac 00CTaHOBKE

OOBsCHATh, KaK TMPOM3BOAUTCS  HM3MEpPEHUE  IIIOIaen
MHOTOYTOJIbHUKOB, Kakh€ MHOTOYTOJbHUKH  Ha3bIBAOTCS
PaBHOBEIIMKUMU 71 KaKue PaBHOCOCTABJICHHBIMU,
dbopMyITHpOBaTh OCHOBHBIE CBOMCTBA IUIONIA/ICH U BBHIBOJIUTH C
WX TIOMOIIBI0  (GOpMyNBl  TUIOMIANAEH  MPSIMOYTOJBHHUKA,
rapajieorpaMMa, TPeYroJIbHUKa, Tparnenun; GopMyIupoBaTh
U JOKa3plBaTh TeOpeMy 00  OTHONIICHWH  ILJIOIIaei
TPEYroJbHUKOB, UMEIOLIUX [0 PaBHOMY YyIi1y; (popMyaupoBaTh
U Joka3biBaTh Teopemy Iludaropa u obpaTHyro €ii; BEIBOJIUTH
dopmyny ['epona /i muomagy TpeyrojabHUKA; penaTh 3a1a4u
Ha BBIYMCJIICHHE M J0Ka3aTeIbCTBO, CBSI3aHHBIE C (OpPMYIaMH
riomasei u reopemoit Iudaropa

OOBACHATD  TMOHSATHE  MPOMOPLHOHATBHOCTH  OTPE3KOB;
dbopMynupoBaTh omnpeAeNneHuss MOJOOHBIX TPEYrOJbHUKOB H
koo dunuenta momobus; GopMyIMpOBaTh U JIOKa3bIBaTh
TEOpeMbI: 00 OTHOIIEHUH IIOMAAEH OJOOHBIX TPEYTOJILHUKOB,
0 TpU3HAKaX NOA0OMS TPEYroJbHUKOB, O CpEIHEH JHMHUU
TPEYrojbHUKa, O TEPEeceYeHUH MEIHaH TPeyroiabHUKA, O
IPONOPLHUOHAIBHBIX OTpe3Kax B PSIMOYTOJIBHOM
TPEeYroJbHUKE; O0BSICHATH, YTO TAKOE METO/1 01001 B 3a/1a4ax
Ha TOCTPOCHHE, W MPUBOJUTH NPUMEPHl MPUMEHEHHS 3TOTO
MeTO/a; OOBICHITh, KaK MOYHO HCIIOJNb30BaTh CBOMCTBA
NOJOOHBIX TPEYTrOJIbHUKOB B M3MEPUTENBbHBIX paboTax Ha
MECTHOCTH; OOBSCHATh, KaK BBECTU IOHATHE MOAOOUS IS
OPOU3BONBHBIX  GuUryp; QopmyiaupoBaTh oOmpeaeiceHHe U
WUTIOCTPUPOBATh TIOHATHUS CHHYCa, KOCHHyca M TaHTeHca
OCTpOTO yria MpsSMOYTOJBHOTO TPEYroJbHUKA; BBIBOJIUTH
OCHOBHOE TPUTOHOMETPHUECKOE TOK/IECTBO U 3HAYCHHUs CUHYCA,
KOCHHYca U TaHreHca Juist yriaoB 30°, 45°, 60°; pemars 3anauu,
CBSA3aHHBIE C TMOJAOOMEM TpPEYrOJbHUKOB, JUISI BBIUMCICHUS
3HAUEHUN TPUTOHOMETPUUYECKUX (YHKIHMA  HCIOIB30BATh
KOMITBIOTEPHBIE TPOTPaAMMBI

HN3mepenuss wu | 14

BbIYHCJICHHS.
IlonoGHbIE 14

OxkpyxHOCTBD,

KpYyr. 12

HccnenoBaThk B3auMHOE PpacCIoJIOKCHHUE HpHMOﬁ " OKPYKHOCTH,
(I)OpMy.l'II/IpOBaTL OIMPECACIICHUC KacaTelbHON K OKPYKHOCTH,
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dopmMynupoBaTh M  JI0Ka3blBaTh TEOPEMBL: O CBOMCTBE
KacaTeJIbHOM, O IIpU3HAKe KacaTelIbHOM, 00 OTpe3Kkax
KacaTeJIbHbBIX, POBEAEHHBIX U3 OJHOW TOUKH; (POPMYIHPOBATH
HNOHATHUSI LEHTPAJIbHOIO YIrja M TPaayCHOM Mepbl Iy
OKpPYXXHOCTH; (OPMYNIHPOBATh M JIOKa3bIBaTh TEOPEMBI: O
BIIMCAHHOM YTJI€, O IIPOM3BEJICHUU OTPE3KOB MEPECEKAIOLIUXCS
Xopa; (GOpMyIHpOBaTh M JIOKA3bIBaTh TEOPEMBI, CBSI3aHHBIC C
3aMeuaTesIbHbIMU TOUKaMH TPEYTOJbHHUKA: O OUCCEKTpHUCE yria
U, KaK CJIEJICTBUE, O NIEPECEUEHUN OMCCEKTPUC TPEYTOIbHUKA; O
CEpEIMHHOM NEPIEHIUKYIAPE K OTPE3KY M, KaK CIEICTBHUE, O
NEPECEUEHUH CEPEIUHHBIX MEPHEHIUKYIIPOB K CTOpPOHAM
TPEYrOJbHUKA; O  IEPECEUYEHUU BBICOT  TPEYrOJIbHHKA;
dbopMynHpoBaTh OMpPEAETeHUs OKPYKHOCTEH, BIHCAHHOW B
MHOTOYIOJIbHUK ¥  ONHUCAaHHOW OKOJO MHOTI'OYTOJIbHHKA;
dbopmynupoBaTh M JOKa3bIBaThb TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOM B TPEYTrOJIbHUK; 00 OKPYKHOCTH, OIIMCAHHON OKOJIO
TPEYTrOJbHUKA; 0 CBOICTBE CTOpOH OIMCAHHOTO
YeThIPEXYTOJIbHUKA; O CBOMCTBE YIJOB BIUCAHHOTO YETBIPEX
YroJIbHHKA; pelIaTh 3aauid Ha BBIUMCIIEHHE, I0KA3aTeIbCTBO U
MIOCTPOCHHE, CBS3aHHBIE C OKPY)KHOCTbIO, BIIMCAaHHBIMH U
OTIMCAHHBIMH TPEYrOJbHUKAMHU U YETHIPEXYTOJIbHUKAMU;
HCCIeI0BaTh CBOMCTBA KOH(MUTYpalluid, CBA3aHHBIX C
OKPY>KHOCTBIO, C TIOMOIIIbIO KOMITBIOTEPHBIX IPOTpaMM

5. BekTopbl. 9 DopMyITHPOBATH OTIPEACTCHUS ¥ HIUTFOCTPUPOBATH TIOHSTHS
BEKTOPa, €ro JJTUHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB;
MOTHUBHUPOBATH BBEJICHUE MOHATHUN U IEUCTBUM, CBI3aHHBIX
C BEKTOPaMH, COOTBETCTBYIOITUMH IIPUMEPAMH, OTHOCSIITAMHUCS
K (DM3MYECKUM BEKTOPHBIM BEJTUYMHAM; IPUMEHSTH BEKTOPHI U
JCHCTBUS HAJl HUMU IPU PEIICHUH TeOMETPHYCCKUX 3a1a4
6. IloBTOpEHUe. 9
Bcero 72
I'eomeTpus, 9 kiaacc
OcnoBHoe | Kon-Bo | XapakTeprcTHka OCHOBHBIX BUJIOB JICSITEIBHOCTH YYCHUKA (HA
n/m | comepxaHue 4acoB ypOBHE y4eOHBIX ACHCTBUIA)
10 TEMaM
1. BekTopsl 18 @opMyaHpoBaTh OMpeAeNeHUusT U WUTIOCTPUPOBATh TOHATUS
KOOPIAMHATHI BEKTOPA, €ro JJUHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB;

Ha IIJIOCKOCTH

MOTHBHPOBATh BBE/ICHHE NOHATUH U AEUCTBUI, CBA3aHHBIX

C BEKTOpaMH, COOTBETCTBYIOIMMH ITPUMEPAMH, OTHOCALIMMUCS
K (pu3MUecKMM BEKTOPHBIM BEIMYMHAM; MPUMEHSITh BEKTOPbI U
JEMCTBUS Ha/l HUMU NIPU PELIEHUH F€OMETPUYECKHX 3a7a4
OOBSCHAT W WIUIIOCTPUPOBATH TOHATHS NPSAMOYTOJIBHOM
CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKH U KOOPAUHAT BEKTOPA;
BBIBOJMTH U MCIIOJIB30BATh MIPU PELICHUH 33134 (POpMYIIbI
KOOpJMHAT CEPENNHBI OTPE3KA, IJIUHBI BEKTOPA, PACCTOSHUS
MEXy ABYMS TOUKaMH, YPaBHEHUS OKPYKHOCTH U MIPSIMOi
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HU3mepenus u

11

@opMynMpoBaTh M HIUIKOCTPUPOBATH OIPEAEICHUS CUHYCA,
KOCHHYyCa, TaHreHca M KortaHreHca yrioB ot 0 nmo 180°%

BbIYMCJICHHS.
BBI-BOJWTH OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKIECTBO U
¢dopmyIbl puBeneHus; GOPMYIHPOBATH U TOKA3bIBATH TEOPEMBI
CUHYCOB M KOCHUHYCOB, IPUMEHATh MX I[pPU PELICHUU
TPEYrOJIbHUKOB; OOBSICHATB, KaK UCIIOJIb3YIOTCS
TPUTOHOMETPHUUYECKHE (POPMYIBI B M3MEPUTENBHBIX paboTax Ha
MECTHOCTH; (OpPMYyJIUpOBaTh ONpPENEICHUS] yria MEXIy
BEKTOPAMH M CKAJSIPHOTO IPOU3BEIECHUS BEKTOPOB; BBIBOJUTH
GopMylly CKaISpHOTO TPOM3BEACHUS Yepe3 KOOPIHMHATHI
BEKTOPOB; (OPMYIUPOBAaTH U OOOCHOBHIBATH YTBEPXKICHUE O
CBOMCTBAX CKAJISIPHOI'O IIPOU3BEACHUS; UCII0JIB30BATh CKAJSIPHOE
IIPOU3BE/ICHNE BEKTOPOB ITPU PEIICHUU 33]1a4
durypsl B 12 DopMyIHpOBaTh ONPEAEICHNE NPABUIBHOTO MHOI'OYI'OJIBHHKA;
reoMeTpuu 1 dopMynupoBaTh U JOKa3blBaThb TEOPEMBI 00 OKPYKHOCTSX,
B OIIMCAaHHOM OKOJIO IIPABUJIBHOTO MHOTOYTOJIbHUKA W BIIMCAaHHOU
OKpY KaleM B HETO; BBIBOJUTH M MCIIOJIb30BaTh (POPMYIIbI JUIsl BEIUMCICHUS
Mupe IUIOIIAM IPAaBWJIBHOIO MHOTOYI'OJIBHMKA, €r0 CTOPOHBI U
OKpy:KHOCTH, paguyca BIIMCaHHOM OKPYKHOCTH; pemaTh 3aJadyd  Ha
Kpyra [OCTPOCHHUE  TPABUJIBHBIX  MHOTOYTOJBHUKOB;  OOBSCHSTH
NOHATUSA JUIMHBI OKPYXKHOCTM MW IUIOIIAAU KpPYra; BBIBOJIWUTH
(opMyIIbl 711 BBIYUCIIEHUS JUTMHBI OKPYKHOCTU U JJIMHBI AYTH,
IUIOIIAU Kpyra U IUIOIAau KPYrOBOTO CEKTOpa; IPUMEHSThH 3TH
(bopMyIIBI IPU pELICHUH 3a]1a4
I'eomerpuuec | 18 OOBACHATH, YTO TAaKOE OTOOpakeHHE TJIOCKOCTH Ha ceOsl U B
KHe KakOM CJIy4ae OHO Ha3bIBAa€TCS JBWKEHUEM IUIOCKOCTH;
npeodpa3oBaH OOBSICHATh, 4YTO TaKo€ OCeBas CUMMETPHs, LIEHTpalbHas
Ul CUMMETpHs], TapaJlIeIbHbII IEPEHOC U TOBOPOT; 0OOCHOBHIBATS,
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9TO OTH OTOOpPaXEHUsS IUIOCKOCTH Ha ce0sl  SBISIOTCS
JBUKCHUSAMH; OOBSICHITH, KAaKOBa CBSI3b MEXKJY JIBIDKCHUSMHU U
HAJIOKCHUSIMU; UJUTFOCTPUPOBATH OCHOBHBIC BUBI JABWKCHUM, B
TOM YHCJIE C IOMOIIBI0 KOMITBIOTEPHBIX IPOTPAMM.

OOBACHATD, YTO TAKOE MHOTOTPaHHUK, €ro IpaHu, pEopa,
BEPIIIHMHBI, TUArOHAIN, KaKOH MHOTOTPAHHHUK HA3bIBACTCS
BBIITYKJIBIM, YTO TAKOE€ N-YrOJIbHAs MPU3Ma, €€ OCHOBaHUS,
O0oKOBBIC TpaHH U OOKOBBIE pEOpa, Kakas mpru3Ma Ha3bIBACTCS
IpsSMO¥ M Kakasi HAaKIIOHHOH, YTO TaKOe BBICOTA MPU3MBI, KaKas
NpU3Ma Ha3bIBACTCS MMapauICIICIUIIEIOM 1 KaKOH
napaieNienuIe ] Ha3bIBaeTCs MPSIMOYTOJILHBIM; (GOPMYIHPOBATH
1 00OCHOBBIBaTh YTBEPKJICHUSI O CBOMCTBE MaroHaien
napaieNienuea 1 0 KBaipare AUaroHaly mpsiMoyrojIbHOTO
napaieNenuena; 0ObsICHITh, YTO TAKOE 00BEM
MHOTOTPaHHHKA; BBIBOIUTH (C TIOMOIIIBIO TpuHIUIA KaBansepn)
dbopmyiny 00bEMa IPSIMOYTOJIBHOTO TTapajUieTIenuIe a;
O0OBSCHATH, KAKOH MHOTOTPAHHUK HA3bIBACTCS MTUPAMUION, UTO
TaKo€ OCHOBaHWE, BEPIINHA, OOKOBHIE T'paHu, OOKOBBIE pEOpa U
BBICOTA MUPaMU/IbI, KaKasi IMpaMu/Ia Ha3bIBACTCS IPABUIIBHOM,
YTO Takoe arnog)eMa MPaBHILHOW MHPAMHUIBI, TPHBOJIATH
bopMyny 06bEMa mupamMuibl; OObIICHITH, KAKOE TEJIO0
Ha3bIBACTCS MJIMHAPOM, YTO TAKOE €r0 OCh, BEICOTA, OCHOBAHUS,
pamnyc, 00KOBasi MOBEPXHOCTh, 0Opa3yrolne, pa3BEpTKa
OOKOBOM MOBEPXHOCTH, KAKUMU (OPMYTIaMH BBIPAKAIOTCS
00BEM U TUIOIIAIb OOKOBOM MOBEPXHOCTH MIMJIMHIIPA; OOBSICHATS,
KaKO€ TEJIO Ha3bIBaeTCs KOHYCOM, YTO TaKOE€ €ro OCh, BBICOTA,
OCHOBaHUE, OOKOBasi IOBEPXHOCTh, 00Opa3yloIIue, pa3BEPTKA
OOKOBOM MOBEPXHOCTH, KAKUMHU (POPMYJIaMH BBIPAKAIOTCSI
00bEM KOHYCA U TUIOMIAh OOKOBOM MOBEPXHOCTH; OOBSICHATD,
KaKasi IOBEPXHOCTh Ha3bIBaeTCs chepoit U Kakoe TejIo
Ha3bIBACTCS [IAPOM, YTO TAKOE PAIAUYC U TUaMETp cepsl (1apa),
KakKUMH (OpMYJIaMH BBIPAXKAIOTCS 00BEM 1Iapa U II0Ialb
cdepbl; 1300paxaTh U paclo3HaBaTh Ha PUCYHKAX MPU3MY,
napasuieJienune 1, TupaMuay, HUIHHIP, KOHYC, 1ap

IToBTOpEHHE.
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