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ITpunosxeHue

K OCHOBHOH 00mc00pa30BaTCIbHOM MPoTpaMMe
OCHOBHOTO 001IeTo 00pa30BaHUA

MKOY «Pano¢punankosckas OOLD»

Padouas nporpamma
10 reoMeTpHH

(7-9 knacc)
OBnageHne ydalmuMuUCs CUCTEMOH T€OMETPUYECKUX 3HAHWA M YMEHUH HEOoOXOAMMO B
MIOBCEIHEBHON JKU3HU TSI N3YUEHHUSI CMEXHBIX JUCLUIUIMH U MPOAOJDKEHUsT 00pa30oBaHus.

[IpakTHueckasi 3HAUUMOCTh INKOJBHOTO Kypca TeOMETPUH OOYCJIOBJIEHA TEM, 4YTO €€
OOBEKTOM  SIBIISIFOTCSL  MPOCTPAHCTBEHHBIE  (POPMBI M KOJHMYECTBEHHBIE  OTHOLICHUS
IEeHCTBUTENBHOTO MUpa. | eoMeTpudeckas MmoaAroToBka HeoOXoauMa 11l MOHUMaHHSI PHHLIUIIOB
YCTPOMCTBA U HCIOJB30BAHMSI COBPEMEHHON TEXHUKH, BOCHPHUATHS HAYYHBIX U TEXHUYECKUX
NOHATUM M upaed. MaremaTuka sIBISeTCS SA3BIKOM Hayku M TexHUKU. C e€ NOMOUIbIO
MOAENUPYIOTCSA U U3YHAKOTCs SIBJICHUS U IIPOLIECCHI, IPOUCXOAALINE B IPUPOLE.

I'eomerpust siBIsI€TCST OMHUM U3 OMOPHBIX MPEIMETOB OCHOBHOH IIKOJIBI: OHA OOECTIEYHBAET
WU3y4eHUe Jpyrux AuUCLHUIUIMH. B mnepByro odepenbp 53TO OTHOCUTCS K IpeaMeTaM
€CTeCTBEHHOHAYYHOIO IIMKJIA, B YaCTHOCTH K (m3mke. Pa3BuTHE JOrMYECKOro MBIIIJICHHUS
yUalMXcsi MpH  OOY4eHMH TIeOMETPUH CIOCOOCTBYET TaKXKe YCBOCHHIO IPEAMETOB
FYMaHUTapHOro uukia. lIpakTuueckne yMeHHUsS M HAaBBIKM TIE€OMETPUYECKOTO XapakTepa
HEOOXOIUMBI AJIs1 TPYZAOBOH EATENIbHOCTH U MPOPECCUOHATBHON TOATOTOBKH IKOJIbHUKOB.

Paseutne y ydamuxcs MPaBUIBHBIX MNPEACTABICHUH O CYLIHOCTM M MPOUCXOKIECHUU
reOMETPUUYECKUX aOCTpaKIUil, COOTHOIIEHUN PEabHOrO U UACATBHOIO, XapaKkTepe OTPaKeHUs
MaTE€MaTUYeCKONW HAayKOH SIBJIEHUH U MPOLIECCOB PEANBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJM MAaTeMaTU4ECKOr0 MOAEIUPOBAHMS B HAyYHOM IIO3HAHUM U B IPAKTHKE
crocoOcTByeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YHAIIUXCS, & TaKKe (POPMHPOBAHUIO
Ka4eCTB MBILIUIEHHS, HEOOXOOUMBIX U aJanTallid B COBPEMEHHOM HH(OPMALIMOHHOM
oOmecTse.

Tpebyst oOT ydvamuxcs YMCTBEHHBIX W BOJIEBBIX YCHJIMH, KOHIEHTPALWH BHUMAHUS,
AKTUBHOCTH PAa3BUTOrO BOOOPAXKEHUS, TE€OMETPHs Pa3BUBAET HPABCTBEHHBIC YEPTHI JINYHOCTU
(HaCTOWYMBOCTb, LENEYCTPEMIIEHHOCTb, TBOPUYECKYIO aKTHBHOCTb, CaMOCTOSITEJIBHOCTD,
OTBETCTBEHHOCTb, TPYAOJIOOME, MOUCHMIUIMHY W KPUTHYHOCTb MBIIJICHUS) U YMEHHE
apryMEHTHPOBAHO OTCTaMBATh CBOM B3IJISIBI M YOEKACHHS, a TaKKe CIIOCOOHOCTh NMPUHUMATH
CaMOCTOSITENIbHBIE PELICHUS.

I'eomeTpust CyLIECTBEHHO pacIIUPsieT KPyro3op ydalluxcsi, 3HAKOMs HX C UHAYKLUUEH U
AenyKiue, oO0oOINeHneM W KOHKpPETH3alLMel, aHaJM30M U CHHTE30M, KilaccCHpUuKaimend u
cucreMaruzanuel, abcTparupoBaHreM, aHajlorueld. AKTUBHOE HCIIONB30BAaHUE 33/1a4 Ha BCEX
sTamnax y4eOHOro mnporecca pa3BuBaeT TBOPUECKHE CIIOCOOHOCTH IIKOJIBHUKOB.

IIpn obydenun reomerpuu (HOPMHUPYIOTCS YMEHHS M HABBIKM YMCTBEHHOTO TpyAa —
IUTAHUPOBaHUE CBOEH pabOThl, MOMCK PALMOHANBHBIX MYyTeH €€ BBIMOJHEHHs, KPUTHUYECKAs
OLIGHKa pe3yJbTaToB. B mpomecce oOydeHHMs TeOMETPUH IIKOJbHHMKH JIOJKHBI HAy4YHUTHCS
u3jaraTb CBOM MBICJIH SICHO W HCYEPNBIBAIOIIE, JIAKOHUYHO U EMKO, MPHOOPECTH HABBIKU
4ETKOr0, aKKyPaTHOrO U FPAMOTHOIO BBITIOJIHEHUS] MATEMAaTHYECKHX 3aITUCEH.

Baxneiimen 3amadedl IMKOJBHOIO Kypca T€OMETPUU SBIISIETCS PAa3BUTHE JIOTHYECKOTO
MBIIUIeHUsT ydamuxcs. Camu OOBEKTBI T€OMETPHUUECKHUX YMO3AKIIOUEHUH U TPHUHATHIC B
reOMETPUH TMpaBWJa UX KOHCTPYHUPOBAHHS  CIOCOOCTBYIOT  (OPMHUPOBAHHMIO  yYMEHHUH
00OCHOBBIBATP U JIOKa3bIBaTh CY)KICHHs, MPHUBOAWTh YETKHE OMNPEAENCHUS, Pa3BUBAIOT
JIOTHYECKYIO0 MHTYHULHUIO, KPATKO U HATJSIAHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOCHUN U
y4aT UX NPUMEHEHHI0. TeM caMblM reoMeTpusl 3aHMMAaeT Benyllee MecTO B (OPMHUPOBAHUU
HAy4HO-TEOPETUYECKOrO MBILUICHHUS! IIKOJIBHUKOB.



PackpriBasi BHYTPEHHIOIO TapMOHHIO MAareMaTuKd, (GopMHPysh TOHUMAaHHE KPacoTbl H
U3SILIECTBA MATEMATHUECKUX PACCYKACHUH, CTOCOOCTBYSI BOCIIPUSTHIO T€OMETPUIECKHX (POpM,
YCBOCHHUIO TOHATHS CHUMMETPHM, I€OMETpPUS BHOCUT 3HAYUTENbHBIM BKJIAJ B 3CTETHYECKOE
BOCIIUTaHUE ydamuxcsi. E€ m3ydyeHue pasBuBaeT BOOOpaKE€HHE IIKOJBHUKOB, CYIIECTBEHHO
oforammaer 1 pa3BUBAaET UX MPOCTPAHCTBEHHBIE MPEICTABICHHS.

Konuenuusi nporpamMmmasl.

I'maBHOW wnenbr0 oOpa3oBaHUsl SABISETCS pa3sBUTHE peOEHKAa KaK KOMIIETEHTHOW JIMYHOCTH
NyTEM BKJIIOUEHHsS €r0 B Pa3JInYHbIE BHAbI LIEHHOCTHOH YEJIOBEYECKOH NEesTeNbHOCTH: yueba,
MO3HAHUS, KOMMYHHUKaLUs, MPOdeCcCHOHAIBHO-TPYIOBOH BBIOOpP, JHMYHOCTHOE CaMOPa3BUTHE,
LIEHHOCTHbIE OPHEHTALMH, MOHWCK CMBICIOB JKHU3HedesaTeapbHOCTH. C 3THUX mo3uiuil oOydeHne
paccMaTpUBaeTCsl Kak IMPOLECC OBJAJAEHUA HE TOJBKO ONPENEIEHHON CyMMOW 3HaHUH U
CUCTEMOH COOTBETCTBYIOIIMX YMEHHM M HABBIKOB, HO W Kak MpPOLECC OBJANEHUs
KOMITETEHLIUSIMU.

Pabouass mporpamma yuebHoro mnpeamera «l'eomerpusi. 7-9 kjmacc» CoOCTaBieHa Ha
OCHOBAHHMH CIIEAYIOIINUX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:
1. ®enepanbHOrO TOCYAaPCTBEHHOTO 00pa30BaTEIBHOIO CTAHAAPTa OCHOBHOTO O0IIEro
obpaszoBanusi / MunncrepcTBo odpasosanus u Hayku P@. — M.: [Ipoceemmenue, 2011
(Crangaptel BTOporo nokosienus ). [Ipukas Munucrepcrsa oOpasoBanus 1 Hayku P® ot
17.12.2010 Ne 1897.
2. dyHIaMEeHTANBHOTO siipa conepkanusi obmero odpasosanus /Ilox pen. B.B. Koznosa, A.M.
Konnakosa. M.: IIpoceemenue, 2011.
3. ®@enepanpHOro 3akona P® "O06 obpasosanuu B Poccutickoit @enepauun” Ne 273-D3.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHO 00pa3oBaTENIbHON MPOrpaMMBbl OCHOBHOT'O 001ero obpasosanust ot 28.08.2015.
6.Paboueit mporpammer xk yuebumky JI.C. Artanacsna, B.®. byryzoBa. u ap. 7-9 kmaccer
yaeOHoe mocobue st obimeodpasoBatenbHbIx oprannszaunii/B.®@ byry3zos. M.: Ilpocsemenue,
2016.
7. Paboueit mporpammbl 1o reometpun kK YMK JI.C. Atanacsina, B.®. byty3osa. 7-9 xiaccel
/CocraBurens I'. M. Macnakosa. M.: Bako, 2014.
8. Paboune mporpammsl o yueOHukam JI.C. Atanacsira, B.®@. byry3oBa. u ap. 7-9 knacchl. -
Boanrorpaa: Yuutens, 2012

OOpa3oBaHne B COBPEMEHHBIX YCJIOBHUSX MPU3BAHO O0ecneYnTh (YHKIMOHAIBHYIO

IPaMOTHOCT M COLMAJBHYIO aJanTaluio OOydYaroIIMXCS Ha OCHOBE NPHOOPETEHHs HMH
KOMIIETEHTHOCTHOTI'O OTbITA B cpepe ydeHHs1, Mo3HaHUsA, MPOdeCCHOHAIBHO-TPYAOBOTO BBIOOPA,
JMYHOCTHOT'O Pa3BHUTHs, LIEHHOCTHBIX OPHEHTALH U CMBICIOTBOPYECTBA. JTO MPEIONPEnesieT
HATPABJIEHHOCTh LieNiel o0y4yeHus: Ha (popMHUpPOBAHUE KOMIIETEHTHOW JIMYHOCTH, CIIOCOOHON K
JKU3HENEATEIbHOCTH M CaMOOIIPENENIeHHI0 B HMH(GOPMAILIOHHOM  OOImecTBe,  SICHO
NPEACTABISIOIEH CBOM MOTEHIMAJbHBIE BO3MOXHOCTH, PECYpChl M CHOCOOBI pealn3auuu
BbIOPAHHOTO KU3HEHHOTO MyTH.
Ilenu o0yyeHus reomeTpum:

e OBJIAJICHUE CHCTEMOW r€OMETPUUYECKUX 3HAHUI M YMEHUH, HEOOX OTUMBIX
IUIA TIPUMEHEHHUS B IPAKTHUECKOH AeSITeIbHOCTH, N3YUeHHSI CME)KHBIX TUCLUILINH,
NPOIOIDKEHHUsT 00Pa30BaHUS;

e HHTEJUIEKTYAJIbHOE Pa3BUTHE, (POPMHUPOBAHNE KAUECTB JMUYHOCTH, HEOOXOTMMBIX
YEJIOBEKY /JIS TIOJTHOLICHHOM JKU3HH B COBPEMEHHOM O0IIIeCTBE: SICHOCTh U TOYHOCTh
MBICJIH, KpUTUYHOCTb MBILIUIEHUS! H MHTYULINH, JIOTHYECKOE MBIIIJICHHUE, 3JI€MEHThI
aNTOPUTMUYECKOHN KYJIBTYPBIL, MPOCTPAHCTBEHHBIX MPENCTABIECHUH, CIOCOOHOCTD K
MIPEOOICHUIO TPYAHOCTEH,

e (opMupOBaHUE MPENCTABICHUH 00 UIEAX U METOIaX MAaTEMATUKH KaK YHHUBEPCAIBHOTO
sI3bIKa HAYKU U TEXHHUKH, CPEICTBA MOJEITUPOBAHUS SIBICHUI 1 IIPOLIECCOB;



e  BOCHHTAHHUE KYJBTYPhI JMYHOCTH, OTHOIIEHUS K MATEMATHKE KaK K 4YaCTH
o01Ie4uenoBeuecKol KyIbTyphl, TOHUMaHUsI 3HAYUMOCTH MaTEMATUKH IJIsI HAYYHO-
TEXHHYECKOTO TIPOrpecca,

[Ipenmonaraercs peann3oBaTh KOMIETEHTHOCTHBIH, TMYHOCTHO-OPHEHTHPOBAHHBIH,
IeSITeIbHOCTHBIN IMOAXObI, KOTOPBIE ONPENEISIOT 3aAa4YH00yUeHHS:

e mpuoOpeTeHne 3HAHUHA U YMEHUHN IS HCIIOJIb30BAHMS B TPAKTUYECKON IEATENbHOCTH U
MOBCETHEBHOM KU3HHU,

e OBJIAZICHHE CIIOCO0AMHM MO3HABATEIBHOHN, HH(OPMAITMOHHO-KOMMYHHUKATUBHON U
pedIeKCUBHON NesITENbHOCTH

e  OCBOGHHE IMO3HABATEIbHOH, MHPOPMAIIMOHHOH, KOMMYHUKATUBHOH, pe(IeKCHBHOM
KOMITETEHIIHSIMY,

e  OCBOEHHE OOIEKYJIBTYPHOU, MPAKTHUECKON MaTeMaTUIECKOU, COIMAIbHO-TMYHOCTHON
KOMIIETEHLIMSIMH, YTO MPEIIOJaraer:

o 00wexynsmypuyto komnemenmuocms ((oOpMHUPOBaHUE MPEACTABICHUH 00 NAESX U
METOAaX MAaTEMAaTHUKH, O MATEMATHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE
MOJIEIMPOBAHUS SIBIIEHUH U MPOLIECCOB; (POPMUPOBAHUE TIOHUMAHHS, YTO
reoMeTpuyecKue GOpMBI SBISIOTCS HASATN3UPOBAHHBIMU 00pa3aMu peasibHbIX
0OBEKTOB);

o NPAKMUYECKYIO MAMEMAMUYECKYIO KOoMPnemenmnocms (OBIAACHNE SI3bIKOM T€OMETPHH B
YCTHOH U MUCBMEHHOM (popMe, TEOMETPHUUECKUMH 3HAHUAMHU H YMEHUSIMH,
HEOOXOIUMBIMH JUJIs1 U3YYEHHUS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JTUCIMILIHH;
OBJIQICHUS IPAKTUIECKUMH HaBBIKAMH HCIIOJIB30BAHUS F€OMETPHUECKUX HHCTPYMEHTOB
i1 u300paskeHust GUryp, HaXOKIASHUS UX Pa3MEpOB),

*  COYUANBHO-TUYHOCIIHYIO KOMHEMeHmMHOCHb (PA3BUTHE JIOTHYECKOTO MBIIUICHUS,
aNTOPUTMUYECKOHN KYJIBTYPBIL, MPOCTPAHCTBEHHOTO BOOOPAKEHHUS, HHTYHLINH, KOTOPBIE
HEOOXOIUMBI AJIs1 IPOIOJKEHUST 00pa30BaHMs U IJIs1 CAMOCTOSTEIIbHOMN IEATEIbHOCTH,
(dbopMupoBaHHE YMEHHS MPOBOANTDH APTYMEHTALIMIO CBOETO BBIOOPA MIIM XOA PELICHUS
3a/1a4M; BOCIIUTAHUE CPECTBAMU MAaTEMATHKH KYJIbTYPbI JMUHOCTH Y€pe3 3HAKOMCTBO C
UCTOpUEH TeOMETPHH, SBOOLUEH reéOMETPUIECKHUX HeHt).

Komnemenmnocmnstit.  no0xo0 onpenenser CIenyloIue OCOOEHHOCTH  NPENbsBICHUS
comepKaHusi OOpa3OBaHMs: OHO TIPEACTABICHO B BHIE TPEX TEMATHYECKUX OJIOKOB,
obecreunBaromnx  (GopmupoBaHue KommereHIuH. B mepBoM  0JOKe  TIpeACTaBIEHBI
IUAKTUYECKHE €AMHHLBI, 00eCNeunBaIOIINe COBEPLUICHCTBOBAHUE ME€OMETPHUECKUX HAaBBIKOB.
Bo BTOpOM - mMUmaKkTHUYECKHE €AMHMLIBI, KOTOPBIE CONEPIKAT CBEAEHHUS U3 MCTOPHH F€OMETPHUHU.
OT10 copmepkaHne OOydeHUs sBisAeTCsl 0a30i Ui Pa3BUTHS KOMMYHHUKATUBHOW KOMITETEHIIMU
ydammxcsi. B TperbeM Onoke TPEACTaBIECHbl AMNAKTUYECKUE €IUHHLBL, OTPAKAIOLINE
WH(POPMALMOHHYIO KOMITETEHIIMI0 M OOECIIeUHBAIOIIUE Pa3BUTHE y4eOHO-TIO3HABATEIBHON U
pedIeKCUBHOW KOMITETEHITHA.

[Ipuruuner orOopa comep’kaHHWs CBSI3aHBI C TNPEEMCTBEHHOCTBIO Ileniell oOpa3oBaHUs Ha
PAa3NUYHBIX CTYIEHSAX W YPOBHIX OOYYEHHs, JIOTHKOW BHYTPUIIPEIAMETHBIX CBS3CH, a TaKXKe C
BO3PACTHBIMU OCOOCHHOCTSIMH PAa3BUTHS YHAIUX CSL.

JTuunocmuan opuenmayua 06pa3oOBATEIHHOTO MPOLIECCA BHISIBIISET MPUOPUTET
BOCIIUTATENbHBIX U Pa3BUBAOLINX Liesiel oOyueHust. CIoCOOHOCTh yYaIUXCsi TOHUMATh
NPUYUHBI U JIOTHKY PA3BUTHS MATEMAaTHYECKIX MPOLIECCOB OTKPHIBAET BO3MOXKHOCTbD IS
OCMBICJIEHHOT'O BOCIIPUSATHS BCETO Pa3HOOOPa3Hsi MUPOBO33PEHYECKHX, COLIMOKYJIBTYPHBIX
CHCTEM, CYIIECTBYIOLINX B COBpeMeHHOM Mupe. CrcreMa yueOHBIX 3aHATHH NMPHU3BaHA
cnocoOCTBOBATh PA3BUTHIO JIMYHOCTHON CaMOMIEHTU()UKALIMH, TYMAHUTAPHOHN KYJIBTYPHI
IIKOJIbHUKOB, X MPHUOOIIEHUIO K €CTECTBEHHO-MAaTEMAaTHYECKOH KyJIbTYpe, MOTHBALIMU K
COLMAJIBHOMY TIO3HAHHUIO M TBOPYECTBY, BOCIIUTAHHIO JIMYHOCTHO U OOIECTBEHHO
BOCTPEOOBAHHBIX KAYECTB, B TOM YHCJIE MPAKIaHCTBEHHOCTH, TOJEPAHTHOCTH.
Jeamenbrnocmuslii nOOX00 OTPAKAET CTPATETHUIO0 COBPEMEHHOM 00pa30BaTENIbHON MOJUTHKH:
HEOOXOIMMOCTh BOCITUTAHMUS YEJIOBEKA U IPa’KIaHUHA, HHTETPUPOBAHHOTO B COBPEMEHHOE €My



o0I1ecTBO, HALIEJICHHOTO Ha COBEPIICHCTBOBAaHME 3TOro obmecrsa. Cuctema

YPOKOB COPHEHTHPOBAHA HE CTOJIBKO Ha Mepenady «rOTOBBIX 3HAHUIT, CKOJBKO Ha
(dbopMHpoBaHIe aKTHBHOW JTMYHOCTU, MOTUBHPOBAHHON K CaMO0OOpa3oBaHuUi0, obanaromei
IOCTATOYHBIMU HABBIKAMHU H IICHXOJOTHYECKUMHE Y'CHIAHOBKAMH K CAMOCTOSITEIbHOMY TIOMCKY,
0TOOpY, aHAJIHM3Y U UCTIOJNB30BAHUIO MHPOPMALIH. ITO MOMOKET BbIMYCKHUKY aalTHPOBATHCS
B MHpe, Tie 00beM HHPOPMALIUH PACTET B FEOMETPUYECKOI MPOTrPecCHH, Iie COLHaIbHAS U
npodeccroHabHAS YCIELIHOCTD HAMPSMYIO 3aBUCST OT MO3UTUBHOTO OTHOIICHUS K HOBALIUSIM,
CaMOCTOSATEIbHOCTH MBIIIJICHUS] M HHULMATUBHOCTH, OT FOTOBHOCTH MPOSIBJISITH TBOPYECKUI
MOAXO[ K JIeJly, HCKaTh HECTAaHIAPTHbBIE CIIOCOOBI pelleHUs IPOOIIEM, OT KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS C JIFOJbMHU.

JunakTudeckas MOAeNb OOY4YeHUs U MeJarornieckrue CPEACTBA OTPAXKAIOT MOJIEPHU3ALIHIO
OCHOB y4€0HOI0 IpoILecca, X NMEPEOPUEHTALINIO Ha JOCTH)KEHHE KOHKPETHBIX Pe3yJIbTaTOB B
BUE COPMHUPOBAHHBIX YMEHUI U HABBIKOB YYaIUXCs, 0000INEHHBIX CIIOCOOOB AESITEIbHOCTH.
dopMupOBaHUE LIENOCTHBIX MPEACTABICHUI O reoMeTpun OyIeT OCYLIECTBIATHCS B XO/Ie
TBOPHYECKOMW ESITEbHOCTH YUAIINXCsl HA OCHOBE JINUHOCTHOTO OCMBICJIEHHSI F€OMETPHUYECKHX
(bakTOB U sIBJCHUI. 0CO00E BHUMAHUE YIEIAETCS MO3HABATEIbHON AKTHBHOCTH YUALHXCSI, X
MOTHBHUPOBAHHOCTH K CAMOCTOSITEIbHON y4eOHOH pabore. DTO mpeamnoiaraeT Bce Oojee
IIMPOKOE MCIOIb30BaHHE HETPAAULIUOHHBIX (POPM YPOKOB, BTOM YHUCIIE METOAUKHU EIOBBIX
POJIEBBIX UTP, MPOOJIEMHBIX AUCKYCCHI, MEKIPEIMETHBIX MHTETPUPOBAHHBIX YPOKOB UT.[.

[Tnanupyercst UCTIONB30BaHUE CIEAYIOIINX TEXHOIOTHI B MPENOAaBaHUU MpeIMeTa;

e  TEXHOJIOTMH MOJHOI'0 YCBOCHHUS,
e TEXHOJOruu OOy4YeHHUs] Ha OCHOBE PELICHNUS 3a/1ad,;
e TEXHOJOruu OOy4YeHHUs] Ha OCHOBE CXeMaTHYECKHX U HOBBIX 3HAKOBBIX MOAEJIEH.

J1J1s1 €CTECTBEHHO-MATEMAaTUYeCKOTO 00pa30BaHusI IPUOPUTETHBIM MOKHO CYMTATh Pa3BUTHE
YMEHHI1 CAMOCTOSITEIbHO U MOTUBHUPOBAHHO OPTraHU30BbIBAThH CBOIO MO3HABATENBHYIO,
HCIIOJIb30BATh 3JIEMEHThI IPUYUHHO-CISACTBEHHOTO U CTPYKTYPHO- (PYHKIIHOHAIBHOTO aHAJIH3a,
OMpeessiTh CYIIeCTBEHHbIE XapaKTePUCTHKH U3y4aeMOro 00beKTa, CAMOCTOSITEIbHO BbIOHPATh
KPUTEPUH JIs1 CPABHEHHSI, COMIOCTABJICHUS], OLIEHKH U KJIacCH(PUKALMKU OOBEKTOB - B IPOrpamMme
3TO SIBJISIETCS] OCHOBOM /IS IIEJIETIONAraHusl.

H3yuenne reomerpun B 7-9 kjaccax HANPaBJICHO HA AOCTHXKEHHE CIEAYIOIIUX LEIeH:

Hamnpasnenue Komnerenuun
pa3BUTHS

o paSBI/ITI/Ie JJIOTUYECCKOTO U KpI/ITI/ILIeCKOFO MBIIJICHUA, Ky.]'IbTypr
peuw;,

[ BOCIIUTAHHUE Ka4d€CTB JIMYHOCTH, O6eCl'Ie"II/IBaI'OH_[I/IXj YBa}KeHI/Ie K
HNCTUHC U KpI/ITI/ILIeCKOFO OTHOIIICHUA K CO6CTB€HHbIM " 9yKUM Cy}KI[eHI/IﬂM;

e  (dopMHupOBaHUE VY YYAIIUXCS HWHTEIUICKTYaJbHOW YECTHOCTH W
.HI/ILIHOCTHOG O6”I:>€KTI/IBHOCTI/Ij CHOCO6HOCTI/I K HpeOI[OJ'IeHI/II'O MBICJIIUTCIIBHBIX CTepeOTI/IHOB,
BBITCKAKOIIINX U3 O6bII[eHHOFO OIlbITa

[ q)OpMI/IpOBaHI/Ie Ka4yeCTB MbIIIJICHHA, HeO6XOI[I/IMbIX IS agarTainun
B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE;

[ paSBI/ITI/Ie I/IHTepeca K MaTeMaTI/ILIeCKOMy TBOpLIeCTBy nu
MaTEMATHYECKHAX CIIOCOOHOCTEH

e  ®dopMupoBaHHME TPEACTaBICHHA 00 HAeIX W O MeToJax
MaTEeMaTHKH Kak 00 yHUBEpPCaJbHOM SI3bIKE HAYKHM W TEXHUKH, 4YacTh
o01Ie4uenoBeuecKon KyJIbTypH,

e  VYMeHHE BHUIETh MAaTEMATHYECKYIO 33/ady B OKPYKAIOIIEeM MUpE,
UCIOJIb30BATh MAaTEMAaTHYECKHE CPENCTBA HATIIHOCTH (PUCYHKH, YEPTEKH,
CXeMBbl) JIJIsl WILTFOCTPALlAN, HHTePIPETALINH, apTyMEHTAIIH,

e OspnageHne yMeHHEM JIOTUYECKH OOOCHOBBIBATH TO, YTO MHOTHE
3aBUCUMOCTH, OOHApPYKEHHbIE MyTeM PACCMOTPEHMsI OTHEJIbHBIX YaCTHBIX

MeranpeameTHoe




cillydaeB, HMMEIOT oO0Ilee 3HaYeHHEe W PACIPOCTPAHSIOTCS Ha Bce (QUrypsi
OTIPEAENIEHHOTO BHJIA, U, KPOME TOTO, BbIPa0AThIBATh MOTPEOHOCTH B JIOTHYECKOM
000CHOBAaHUHU 3aBUCUMOCTEN

e  BbiABIeHHE MPAKTUYECKOH 3HAYUMOCTH HAyKH, €€ MHOTO0Opa3HbBIX
MIPUJIOKEHUN B CMEKHBIX TUCLUIUIMHAX U [OBCEIHEBHOMN NEATENBHOCTH JIIOACH,

[IpenmeTtHoe e Cosmanve ¢QyHmameHTa NI MaTEMaTHYeCKOrO  Pa3BUTHS,

(I)OpMI/IpOBaHI/Iﬂ MCXaHU3MOB MBIINUJICHUA, XaPaKTEPHBIX JIA MaTeMaTH4IeCKO
JCATCJIIBHOCTH.

Ha ypoBHe ocHOBHOTO 0011ero oOpa3oBaHus 3a1a4n YIYeOHBIX 3aHITHIA OTPEIEIICHbI KaK
3aKpeTJICHHE YMEHHH Pa3ielsiTh MPOLIECChl HA STAIbl, 3BE€HbsI, BBIIEISATH XaPAKTEPHbIE
NPUIUHHO-CIIEICTBEHHBIE CBS3H, ONPENENATh CTPYKTYPY OOBbeKTa MMO3HAHUS, 3HAYNMBbIE
(yHKIMOHAJIbHBIE CBSI3U M OTHOIIEHHSI MEX/Ty YaCTSMU 1IeJIOT0, CPABHUBATh, COTTOCTABIISTH,
KJIaCCU(UIIUPOBATh, PAHXKUPOBATH OOBEKTHI [0 OAHOMY HIIN HECKOJIBKHM MPEIIOKEHHBIM
OCHOBaHMAM, KpurepusiM. [I[puHIMIIHANBbHOE 3HAYEHNE B paMKaxX Kypca MpuodpeTaeT yMeHne
pa3nu4ath (akThl, MHEHUS, TOKA3aTENbCTBA, THITOTE3bI, aKCHOMBI

IIpu BEINOJTHEHNU TBOPUYECKUX PadoOT (GOPMHPYETCS] YMEHHE OTPENEeNATh aIeKBaTHBIC
cnocoOrl pereHust yueOHOH 3a1a4M Ha OCHOBE 3a/1aHHBIX aJITOPUTMOB, KOMOMHHPOBATH
U3BECTHBIE AITOPUTMBI IEATENBHOCTH B CHTYaLIUsX, HE MPEAIOJATal0IINX CTAHAAPTHOTO
NPUMEHEHHsI OTHOTO U3 HUX, MOTHBHPOBAHHO OTKA3bIBATHCS OT 00pasLa e TeIbHOCTH, UCKATh
OPUTHHAJIbHBIE PELICHHUS.

Yyaruecs JOJDKHBI IPUOOPECTH YMEHHS 110 (POPMHUPOBAHHIO COOCTBEHHOTO alrOpUTMa
peleHst MO3HABATEIbHBIX, (POPMYIHPOBATE MPOOIEMyY U LIeNTH CBOEH padoThl, ONpeaesaTh
aJIeKBaTHbIE CIIOCOOBI M METO/IbI PEIEHHS 3a/1a4H, IIPOTHO3UPOBATh OXKHUIAEMBII Pe3yJIbTaT U
COTIOCTABIISITh €r0 C COOCTBEHHBIMH M€OMETPUUECKUMH 3HAHUAMU. Y Yaluecst JOJKHBI
HAYYHUTHCS PEACTABIATH PE3YJIbTAThl MHIUBHAYAJIbHOHN U IPYIIIOBOH MO3HABATEIBHON
AeSITeNbHOCTH B (POpMax KOHCIEKTa, pedepara, peleH3nu.

Ha ypokax yuammecs Moryt Ooniee YBEPEeHHO OBJIQIETh MOHOJOTHUECKOH W
IUAJIOTHYECKON peublo, YMEHHEM BCTYIaTb B pedeBOe OOINEHHE, y4acTBOBATb B HAJIOTE
(moHUMaTh TOYKY 3peHus coOeceqHHKa, MPHU3HABATH MPABO HA HHOE MHEHHE), MPUBOAWTH
NPUMEpBI, MONONPaTh apryMeHThl, nepedpasupoBarb MbICIb (OOBSICHATE «UHBIMH CIIOBAMIY),
dbopMynrpoBath BBIBOABL Il pelleHHs IO3HABATENbHBIX M KOMMYHUKATHUBHBIX 3a7a4
yUALIIMCS TPENJIaraercs HCIONb30BaTh pPA3JIUYHble HMCTOYHUKK HH(POPMALMH, BKIOYAs
SHIUMKJIONEINH, CIIOBAPH, WHTEPHET-PecypChl M Apyrue 0as3bl MAaHHBIX, B COOTBETCTBUH C
KOMMYHHKATUBHOUW 3amaveir, cdepoii u curyauued oOImEHHs OCO3HAHHO BBIOMPATH
BBIPA3UTENIbHBIE CPEACTBA sI3bIKa W 3HAKOBBIE CHUCTeMbl (TeKcT, Tabiuma, cxema,
ayIMOBU3YAJIbHBINA P U IP.).

AKUEHTHPOBAHHOE BHHMMAaHHE K NPOAYKTHBHBIM (opMaM yueOHOH AesTeIbHOCTH
NPEATOoaraeT akTyaTu3aLH0 UHOOPMAYUOHNOI KOMPemeHmuocmuy yuaujuxcs: popMupoBaHue
NPOCTEHIINX HABBIKOB PabOTHI C HCTOYHUKAMH, MaTePHUATIAMH.

Bonpmyro 3HauMMOCTb OOpa30OBaHHUA  COXPAHSET UHDOPMAYUOHHO-KOMMYHUKAMUBHAS
O0esimenbHOCHb YUaujuxcs, B paMKax KOTOPOH pa3BUBAIOTCS YMEHUS U HABBIKU IOUCKA HY)KHOU
uHpOpPMALUY 110 33JaHHOM TeMe B MCTOYHMKAX PA3JIMYHOTrO THUMA, M3BJICYEHUs HEOOXOIUMOM
UH(POPMAUN U3 UCTOYHHUKOB, CO3/IaHHBIX B PA3JIMUHBIX 3HAKOBBIX CHCTeMax (Tekct, Tabiuua,
rpaduK, TuarpaMma, ayJIMOBU3yaJIbHBIN Ps U 1p.), IepeBona nHpopMaum U3 OMHON 3HAKOBOH
CHUCTEMBI B APYrylo (U3 TeKCTa B TaOJHWIy, M3 ayIMOBH3YaJbHOIO psiia B TEKCT U IIp.), BbIOOpa
3HAKOBBIX CHCTEM aJ€KBATHO ITO3HABATENIbHOW M KOMMYHHUKATUBHOW CHUTYAallUH, OTACICHHS
OCHOBHOH HWH(OPMALIMK OT BTOPOCTENEHHOH, KPUTHYECKOrO OLICHHMBAHUS JOCTOBEPHOCTH
NOJYYeHHOH WH(pOpMauuy, Nepenadd Comep’kaHus WHPOpMAIMU aneKBaTHO IOCTAaBJIEHHOMN
1enu (CXKato, TMOJHO, BBIOOPOYHO). Ydalmuecs MOJDKHBI YMEThb Pa3sBEpPHYTO OOOCHOBBIBATH
CY>K/ICHUSI, TaBaTh ONPENENCHHs, MPUBOAUTH JOKA3aTeJbCTBA (B TOM HHCIE OT MPOTUBHOIO),
OOBSICHATD U3yUEHHBIE MTOJIOKEHUS] HA CAMOCTOSITENIbHO NMOJOOPaHHBIX KOHKPETHBIX MPUMEpax,
BJIaJIETh OCHOBHBIMHU BUAAMHU MyOJUYHBIX BBICTYIUIEHHH (BBICKA3bIBAHHS, MOHOJIOT, TUCKYCCHS,




NOJIEMHKA), CJEeNOBaTh JTHYECKUM HOPMAaM U TpaBWIaM BEOCHHA IHaora, AUCITYTa.
[Ipenmonaraercs yBepeHHOE HCIONb30BAHUE YYAIIUMUCS MYJIbTUMEIUNHHBIX PECypCoB U
KOMITBIOTEPHBIX TEXHOJIOTHH i1 O0paboTKH, Mepenaydd, CUCTeMaTH3aluu WHGPOpMAINY,
co3naHusi 0a3 [aHHBIX, MPE3EHTALUH pPE3yJbTaTOB IMO3HABATENLHOW U  IMPAKTUYECKOH
TesTeTbHOCTH.

CraHnapTt OpHMEeHTHPOBAaH Ha BOCIHTAHWE IIKOJbHUKA-TPAKAaHWHA W maTpuota Poccuwy,
Pa3sBUTHE AYXOBHO-HPABCTBEHHOT'O MHpPA LIKOJbHHUKA, €r0 HALIMOHAJIBHOTO CAMOCO3HAHMA. DTH
MOJIOKEHHsI HALIUTH OTPaXCHHE B COIEP’KaHUH YPOKOB. B mpouecce oOydeHHs HOKHO ObITh
chopMHUpOBaHO yMeHHE (HOPMYJTUPOBATH CBOM MUPOBO33PEHUECKUE B3TJISIBI U HA 3TOH OCHOBE -
BOCIIUTAHUSI IPAXKIAHCTBEHHOCTH H MATPHOTHU3MA.

Cpoxku peaau3auuy NporpamMmbli:
IIporpamma paccunrana Ha 3 roga (2018-2019, 2019-2020 u 2020-2021 y4eOHbIe rOnbI).



O0mas xapakTepucTHKa Kypca reomeTrpuu B 7-9 Kiaccax

B kypce ycroBHO MOXXHO BBIAEIUTH CIEAYIOLIUE cofepkaresbHble JuHuU: «Harmsanas
reomerpus», «leomerpuueckue urypery, «l3MepeHHe T'€OMETPUYECKHUX  BEIUYHHY,
«Koopounater», «Bekropel», «Jlornka u MHOXecTBa», «l'eoMeTpuss B HCTOPUUYECKOM
Pa3BUTUN.

Marepuan, orHocsmmiics K JuHUM «HarmsgHas reomerpusiy (SJEMEHTBI HarjsIHON
CTEpEOMETPHUH), CIOCOOCTBYET PA3BUTHIO TNMPOCTPAHCTBEHHBIX IPEACTABICHUN yYaIIUXCS B
pamKax U3y4eHUsl [IaHUMETPUU.

Conepxanne paznenoB «l'eomerpuueckue ¢Gurypsl» u «l3MepeHue reoMeTpUvecKuX
BEIMYMH» HALEJICHO HA IOJYYeHHE KOHKPETHBIX 3HAHUH O TI'€OMETPUYECKOr (urype Kak
BOKHEHIIEH MAaTEeMaTUYECKOH MOJNENU IJis OMHCAHMS OKpykaromero mupa. CucreMaTuieckoe
U3yYeHHE CBOWCTB T'€OMETPHUUECKHUX (UTYp TO3BOJUT PAa3BUTh JIOTUYECKOE MBILUIEHHE |
MOKa3aTh [PUMEHEHHE JTUX CBOHCTB INpU pelleHud 3a7ad  BBIUHUCIUTEIBHOTO W
KOHCTPYKTHBHOI'O XapakTepa, a TAKKe MU pelIeHUH MTPaKTUUEeCKUX 3aay.

Marepuan, OTHOCALIUNCA K COAepkaTeabHbIM JUHUAM «KoopaunaTey m «BekTopsl», B
3HAYUTENbHON CTENEHH HECET B ce0e MEXKNpenMeTHbIE 3HAHUS, KOTOPbIE HAXOIAT MPUMEHEHHE
KaK B Pa3JINYHBIX MATEMAaTUUYECKUX JUCLMIUIMHAX, TAK U B CMEXKHBIX IIPEeIMETax.

Ocobennoctbio nMHUM «JIOTMKAa U MHOJKECTBa» SIBIISIETCSI TO, UYTO IPEICTABICHHBIN 371€Ch
MaTepuan MNPEeUMYIIECTBEHHO H3y4aeTcss NPU PacCMOTPEHMM pa3JIMYHbIX BOIPOCOB Kypca.
CootBercTByIOLIMIT  MaTepuaj HaleJeH Ha  MaTeMaTHYecKoe pa3BUTHE  ydalluXcs,
dbopMupoBaHHE Y HUX YMEHHsI TOYHO, CXKAaTO U SICHO M3JIaraTh MBICIU B YCTHOW M NMUCHMEHHOM
peun.

Jluans «['eoMeTpusi B HMCTOPUYECKOM pPAa3BUTHH» MpeNHa3Ha4yeHa s (PopMHpPOBaHUS
NPEACTABICHUNH O TEOMETPHM KaK YacTH YeJIOBEYECKOW KyJbTYpbhl, IJsl OOIIEero pasBUTHUS
IIKOJIbHUKOB, IJIs1 CO3JaHUS KYJIbTYPHO-HCTOPHUIECKOH Cpeibl O0yUEeHHS.

ABTOpCKHE NPOrpaMMbl, HA 0CHOBE KOTOPbIX pa3padoTaHa padouasi mporpaMmma.
1.PaGouas nporpamma kx yuebnuky JL.C. AtanacsHa, B.®@. Byrysosa. u ap. 7-9 knmaccel: yueOHoe
nocodue st obmeodpaszoBaTenbHbIX opranuzauuii/B.@ byry3os. M.: [Ipocsemenue, 2016.
2. Pabouas nporpamma o reometpun k YMK JI.C. ArtanacsiHa, B.®@. byry3osa. 7-9 kiaccel
/CoctaBurens I'. 1. MacnakoBa. M.: Bako, 2014.
3 .Paboune nporpammbl o yueOHukam JI.C. ArtanacsnHa, B.®@. ByrysoBa. u mp. 7-9 kmacchl. -
Boanrorpaa: Yuutens, 2012
Onucanue mecta yue0HOro npeaMeTa B y4eOHOM IJIaHe.

YueOHbiil npeamer «I'eomerpust. 7-9 Kiacc» OTHOCUTCS K 0Opa3oBaTeIbHOI obmactu
«MaremMaTtukay.

B yuebnom mmane MBOY CIII Ne 43 Ha m3ydeHue reoMeTpuu B 7-9 kjaccax OTBOIUTCS 08
4acoB M3 pacueTa 2 4 B HEJEJI0 B TeUEHHE KaXXI0ro roja ooyuenus, Bcero 204 vaca.

Onucanue HeHHOCTHBIX OPHEHTHPOB COAEPKAHUSA YueOHOro npeaMera.

MHOruMm nroAsiM B CBOEH JKM3HHU NPUXOAUTCS BBIMIOJIHATH JOCTATOYHO CJIOXKHbBIE PaCUeThl,
MIOJIb30BATHCS O0IIEYTIOTPEOUTENBHON BEIUUCIUTENBHON TEXHUKOW, HAXOIUTD B CIIPABOYHUKAX
U TIPUMEHATD HYXKHbIE (DOPMYJIbI, HCTIONBb30BATh MPAKTUIECKHE TIPHEMBI T€OMETPUIECKUX
U3MEPEeHUH 1 MOCTPOSHHH, YNTATh HHPOPMALIHIO, TIPEACTABICHHYIO B BUE TaOJIUL, AHarpaMm,
rpadpuKoB, MOHUMATh BEPOATHOCTHBIN XapaKkTep CAyYalHbIX COOBITHIA, COCTABIISATh HECIOXKHBIE
aJITOPUTMBI U Jp.

be3 koHKpeTHBIX MaTeMaTHUEeCKUX 3HaHUHN 3aTpyAHEHO MOHMMAaHNUEe MIPUHLIUIIOB YCTPONCTBA U
HCIIOJIb30BaHUs] COBPEMEHHOHN TEXHUKH, BOCTIPUSTHE HAYUHbIX 3HAHUH, BOCIPUSTHE U
UHTEpIpeTays pa3sHo00pa3HOl COMaIbHON, YKOHOMUYECKOH, MOJUTHYECKOH HH(pOpMaLUHL.
Taxum 0Opa3om, mpakTUUECKas MOJE3HOCTh MaTEMATUKU O0YCIIOBJIEHA TEM, UTO €€ IPEAMETOM
SBJIIIOTCS] (PyHIaMEHTAJIbHBIE CTPYKTYPbI PEaIbHOTO MHUPA: MPOCTPAHCTBEHHBIE (POPMBI U



KOJINYECTBEHHBIE OTHOLICHHUS - OT MPOCTEHIINX, YCBAMBAEMBIX B HETTOCPEICTBEHHOM OITbITE
JFOCH, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JJISI Pa3BUTHS HAYYHBIX U TEXHOJIOTHYECKHX
unen.

be3 6a30Bo# MaTeMaTHUECKON MOATOTOBKH HEBO3MOXKHO TOCTHYb BBICOKOTO YPOBHS
o0pa3oBaHusl, Tak Kak BCe OOJbIIE CIIELUATBHOCTEH CBSI3aHO C HETIOCPEICTBEHHBIM
NMPUMEHEHHEM MaTEMATHKU (3KOHOMUKA, Ou3Hec, PUHAHCHI, (PU3UKA, XUMHUSI, TEXHHUKA,
uHpopMaTrKa, OUOJIOTHS, TICUXOJIOTHST U MHOTHE Apyrue). CienoBarenbHO, PacINpseTCs] KPyT
IIKOJIbHUKOB, JIJIs1 KOTOPBIX MaTEMATHKA CTAHOBUTCS MPOECCHOHAIBHO 3HAYHMBbIM MPEIMETOM.

B coBpemeHHOM 001IIECTBE BaXKHBIM SIBIISIETCS] (POPMUPOBAHIE MATEMATHIECKOTO CTHJIS
MBILUIEHUS], TPOSBISIFOINETOCS B ONPEICTICHHBIX YMCTBEHHBIX HABBIKAX.

B mporecce MmaTreMaTHUECKOH AESITETPHOCTH B apCEHA IPUEMOB U METOJIOB YEJIOBEUECKOTO
MBILUIEHHUS] €CTECTBEHHBIM 00pa30M BKJIIOYAOTCS HHAYKUUS U IeAYKLHs, 00o0menne u
KOHKPETH3aLMsl, aHAJIU3 U CHHTE3, KJIaCCU(PHUKALM U CHCTEMAaTHU3aLs, a0CTparupoBaHue U
anayorusi. C moMompio 0OBEKTOB MATEMATHUYECKUX YMO3AKIFOUEHHH 1 MTPaBHII HX
KOHCTPYHPOBAHHSI BCKPBIBAETCS] MEXAHU3M JIOTHUECKUX TTOCTPOSHHH, BBIPA0ATHIBAIOTCS YMEHUS
¢dbopMyIHpoBaTh, 0OOCHOBBIBATH U IOKA3bIBATh CYKACHUS, TEM CAMBIM Pa3BUBAETCS JIOTMIECKOE
MBILUIEHHE. MaTeMaTHKe MPUHAJIEKHUT BEAYIas poJib B JOPMHUPOBAHUHN AJITOPUTMHUYECKOTO
MBILIUIEHHS], BOCTIUTAHIUH YMEHHS NeHCTBOBATH 110 33/1aHHBIM AJITOPUTMaM B KOHCTPYHPOBATh
HOBBIE.

B xone pemenust 3ama4 OCHOBHOH y4eOHOMH IeATENbHOCTH Ha yPOKax
MaTeMaTHKH Pa3BUBAIOTCS TBOPYECKAs U MPHUKJIIAIHAS CTOPOHBI MbIIUIeHUs. crob30BaHNE B
MaTeMaTHKe Hapsly C €CTECTBEHHBIM HECKOJIBKIX MaTEMATHYECKUX SI3bIKOB aeT BO3MOXKHOCTb
Pa3BUBATh y YUALINXCS TOUHYIO, 5KOHOMHYIO U HH)OPMATHBHYIO YCTHYIO U IHCBMEHHYIO Peb,
yMeHHe oTONpaTh Hanbosee MOAXOAIINE SI3bIKOBbIE (B YACTHOCTH, CHMBOJIHYECKHIE U
rpaduyeckne) CpeacTaa.

Martematudeckoe 0Opa3oBaHNEe BHOCUT CBOH BKIIaz B GOpMUpOBaHHE 0OLIeH KyJIbTYPhI
yenoseka. E€ HeoOXOaMMbIM KOMIIOHEHTOM SIBJISIETCS 001[ee 3HAKOMCTBO C METOaMH MTO3HAHUS
IEHCTBUTENBHOCTH, YTO BKJIIOYAET MOHIMAaHUE TUANEKTHYECKOI B3aMOCBSI31 MAaTEMaTHKH U
IEeHCTBUTENBHOCTH, MPENCTABJIEHHE O MPEIMETE U METOMIE MATEMATHKH, €r0 OTJIMYHSAX OT
METO/IOB €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSX MPUMEHEHHSI MATEMAaTHUKH JUJIS
peIIeHHsI HAYYHBIX U MPUKJIAIHBIX 3a/1a4.

UzydeHne MaTeMaTuku CrocoOCTBYET 3CTETHYECKOMY BOCIIMTAHHUIO YEJIOBEKA, TOHMMAHHUIO
KPacoThI M U3SIIIECTBA MATEMATHUECKUX PACCYKICHHUH, BOCIPHATHIO T€OMETPUIECKHIX (HOpM,
YCBOGHUIO Uien cMMMeTpuu. M3ydeHne MaTeMaTUKH pa3BUBAaeT BOOOpakeHHE,
NPOCTPAHCTBEHHBIE MPEICTABICHUS.

HcTopust pa3BUTHSI MaTEMAaTHUECKOTO 3HAHUS AT BO3MOXKHOCTD IOTIOJIHUTb 3a11ac
UCTOPUKO-HAYYHBIX 3HAHUHN IIKOJbHUKOB, CHOPMUPOBATH Y HUX MPENCTABIECHHUS O MATEMATHUKE
KaK 4acTH 00IIeYeIOBEYeCKON KyJbTYpbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHYECKIMH BEXaMHU
BO3HUKHOBEHHS U Pa3BUTHsI MATEMAaTUUYECKON HAYKH,
cyap0aMu BEIMKUX OTKPBITHH, IMEHAMH JIFOA€H, TBOPUBIIUX HAYKY, JOJDKHO BOHTH B
MHTEIUIEKTylIbHBIN Oarax KakKIoro KyJbTYpPHOTO YEIOBEKa.

JIn4HOCTHBIE, MeTanpeAMEeTHbIE U NPeAMETHbIE Pe3yJILTATHI 0CBOCHHS COAEPKAHUS Kypca

IIporpamma  obecrmieumBaeT  JOCTIKEHHE  CIENYIOIIUX  PE3YJITATOB  OCBOCHHUS
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHusI:

JUYHOCMHbIE:

1. ¢opmupoBaHHE OTBETCTBEHHOTO OTHOLICHUS K YIEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aromuxcsi K CaMOPa3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU K OOYYEHHUIO U
10 3HAHUIO, BEIOOPY JanbHEHIIero oopasoBanus Ha 0a3e OPUEHTHPOBKU B MHpPeE PO eccHit
U Ipo(peCCHOHATIBHBIX TPEATIOUTEHHH, OCO3HAHHOMY ITOCTPOCHUIO WHIUBUAYAIBbHOM
00pa3oBaTENbHON TPAEKTOPUH C YUETOM YCTOHUMBBIX MMO3HABATEIBHBIX HHTEPECOB;

2. ¢opMupoBaHHE LETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHSI HAYKH U OOINECTBEHHOHN MPAKTHUKHY;
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10.

11.

12.

13.

¢bopMupoBaHHEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYAHHYECTBE CO
CBEPCTHHKAMH, CTAPIIUMHU U MIAAIIUMHU B 00pa30BaTeNIbHOM, OOIECTBEHHO MOJIe3HOH,
y4e0HO-UCCNeIOBATEIbCKOH, TBOPYECKOM M APYTHX BUAAX OEATEIBHOCTH,
yMEHHeE SICHO, TOYHO, TPAaMOTHO M3J1araTb CBOU MBICIH B YCTHOM U MUCBbMEHHOM peuH,
MOHMMATb CMBICJI IOCTABJIEHHON 3a/1aul, BLICTPAUBATh ApIyMEHTALMIO, TPUBOAUTD
IIPUMepbI U KOHTPIPUMEDHI,
KPUTHUYHOCTb MBILIIEHUS, YMEHHE PacllO3HaBaTh JJOTUYECKH HEKOPPEKTHbIE
BBICKa3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;
KpPEaTUBHOCTb MBIIIJIEHUS], HHUL[UATHBA, HAXOJUMBOCTb, aKTUBHOCTb IIPH pPELIeHNUN
reoMeTpUYEeCcKUX 3a/ad;
yMEHHE KOHTPOJIHPOBATD MPOLIECC U PE3YJIbTaT YUeOHOM MaTeMaTHIECKOH NesITETbHOCTH,
cnocOOHOCTh K SMOLIMOHAJIIEHOMY BOCTIPUSITHIO MaTEMAaTHYECKHX OOBEKTOB, 33/ad,
PELIEHUH, pacCyKICHUM,
Memanpeomemuvle.
yMEHHE CaMOCTOSTEJIbHO IUIAHUPOBAaTh aJbTEPHATUBHbIE IyTH JOCTHXKEHHUS LeJsel,
OCO3HaHHO BbIOMpaTh Hambonee >(dexTrBHBIE CHOCOOBI pelIeHusT y4eOHBIX U
MO3HABATENbHbIX 337124,
YMEHHE OCYIIECTBISITh KOHTPOJIb MO PE3YJIBTATy U IO CIOCO0Y NEHCTBHS Ha YPOBHE
MPOM3BOJILHOTO BHUMAHHUS U BHOCUTb HEOOX OTUMbIE KOPPEKTHUBBI,
YMEHHE a/IeKBATHO OLICHWBATh MPABIWJILHOCTD WIIH OIIMOOYHOCTD BBITIOJHEHUS Y4eOHOH
3a1a4d, €€ OOBEKTHUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PELICHHUS,
OCO3HAHHOE BJIAJICHNE JIOTHIECKUMU JIEHCTBUSIMH OIpeNeNICHUs TIOHITHIA, 00001 eHns,
YCTAHOBJICHUS aHAJIOTHH, KITACCU(UKAIINN HA OCHOBE CAMOCTOSITEIIbHOTO BBIOOPA
OCHOBaHUI U KPUTEPUEB, YCTAHOBJIEHUS POAOBUIOBBIX CBsI3EH;
yMEHHE yCTaHaBJINBAaTh IPUYMHHO-CIIEACTBEHHbIE CBSA3U, CTPOUTD JIOTHYECKOE
paccykaeHne, yMO3aKIoueHne (HHIYKTUBHOE,
IeNyKTHBHOE M 10 aHAJIOTHUH) U BBIBOABI,
yMEHHE CO31aBaTh, IPUMEHATh U PEOOPa30BbIBATh 3HAKOBO-CUMBOINUECKHE
CPeICTBa, MOJAENH W CXEMbI JUIsl peLIeHHs] yueOHbIX U TO3HABATEIbHBIX 337144,
YMEHHE OPraHU30BBIBATH yUeOHOE COTPYAHMYECTBO M COBMECTHYIO NIESITEIBHOCTD C
YUUTENIEM H CBEPCTHUKAMHU: OMPEIEIIATh LEJH, PaCcpenaesaTh PyHKIIUU U POJIU YHaCTHHUKOB,
obmmme crocoOrl paboTel;, yMeHHe paboTaTh B IPYIINE: HAXOAUTH 00IIee pelIeHne 1
paspematb KOH(QJIMKTHI HA OCHOBE COTJIACOBAHMS IMO3ULMIA 1 Y4€Ta HHTEPECOB; CIYLIATh
napTHépa, GopMynupoBaTh, apryMEHTHPOBATH M OTCTAMBATH CBOE
MHEHHUE,
¢dbopmupoBaHue U pa3BuTHE yUeOHOH 1 00IIENONB30BATEIECKON KOMIIETEHTHOCTH B
o0JacTu UCIONb30BaHU HH(POPMAIIMOHHO-KOMMYHUKaMOHHBIX TexHoiorui (MKT-
KOMIIETEHTHOCTH);
NepBOHAYANIbHBIE IPEACTABICHNS 00 UIEAX U O METOAAaX MaTEMAaTUKH Kak 00
YHHUBEPCAJIbHOM sI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOAECIUPOBAHUS ABJIEHUN U
IPOLIECCOB,
yMEHHE BUIETh MATEMATHUECKYIO 3a/1ady B KOHTEKCTe NMPOOIEMHON CUTYalluU B IPYTUX
OUCLUILIMHAX, B OKPY Karollel KU3HU;
YMEHHE HaXOIUTh B PA3INYHBIX HCTOYHUKAX HH(OPMALIHIO,
HEOOXOIMMYIO [UIsI PELICHHs MaTeMaTH4YeCKHX MpodJieM, U MPENCTaBIATh €€ B
TIOHATHOMH (OpMe; MPUHUMATH PeIeHUE
B YCJIOBUSIX HETMOJHON M N30BITOYHOMN, TOYHOHW U BEPOATHOCTHOM MH(pOpPMAaLIUHY,
yMEHHE IOHUMAThb U MCTIOJIb30BaTh MATEMATUIECKIE CPECTBA HATJISITHOCTH (PUCYHKH,
YEePTEIKU, CXEMBI B JIP.) IUIs WILTFOCTPALMH, HHTEPIPETALNH, APTyMEHTALHY,
YMEHHE BBIIBUTATh TUIOTE3bI MPH PEIIEHUH YIeOHBIX 33/1a4 U MOHUMaTh HEOOXOAMMOCTb UX
MIPOBEPKHU;



14.

15.

16.

w

yMEHHE IPUMEHSTh HHAYKTUBHBIE U JeNyKTHBHBIE CIIOCOOBI pacCy KIeHUH, BUNETh
pa3NUYHBIE CTPATErUU PELICHUS 3a1aY,
NOHMMAaHHE CYIIHOCTH aJITOPUTMHYECKHX MPEANHCAHUN U yMEeHHe IeHCTBOBATh B
COOTBETCTBHUH C MPEIIOKEHHBIM aJITOPUTMOM,;
YMEHHE CAMOCTOSITENIbHO CTABHUTD LIEJIN, BBIOUPATh U
CO311aBaTh AJTOPUTMBI U peIleHHs] y4eOHbIX MaTeMaTHYECKUX MPooeM,
yMEHUE IUIAHUPOBATh M OCYLIECTBISITH AEATENbHOCTb, HANPABICHHYIO Ha peEIIeHUE 3
azad HCCIIEOBATENLCKOTO XapaKTepa;
npeomemuvle:
oByaicHue 0a30BBIM NMOHSITUIHBIM aINapaTOM IO OCHOBHBIM pa3ziesiaM COAEPIKaHMUS,
NpeACTaBIeHNE 00 OCHOBHBIX U3yYaeMbIX MOHATHUSX (YUCIIO, TeoMeTpuyeckas purypa) Kkak
BKHEHIIINX MaTEMATHYECKHX MOIEJISIX, TO3BOJISIIOINNX OMUCHIBATh U U3YYaTh PeasIbHbIC
NPOLIECCHI U SIBJICHUS,
yMeHHe padoTaTh C TEOMETPHUYECKUM TEKCTOM (aHAIM3UPOBATh, H3BJIEKATH HEOOXOTUMYIO
UH(POPMAIIHIO), TOYHO U TPAMOTHO BBIPA’KATh CBOM MBICIH B YCTHOM U MICbMEHHON pedH
C MPUMEHEHHUEM MAaTEeMAaTUIECKON TEPMHUHOJIOTUH U CUMBOJIMKH, UCTIOIb30BATh PA3JIMUHBIC
SI3BIKM MaT€MAaTHKH, MPOBOIUTH KITACCU(PHUKALINH, JIOTHIECKHE OOOCHOBAHUS,
IOKa3aTeNbCTBA
MaTeMaTHYECKUX yYTBEP KICHHIA;
OBJIQICHNE HABBIKAMH YCTHBIX, TNCbMEHHBIX, HHCTPYMEHTAJIbHBIX BbIYUCIEHHIA,
OBJIQICHNE T€OMETPUIECKIM SI3bIKOM, YMEHHUE HCIIONB30BATh €r0 JUIsl ONHCAHUS MPEIMETOB
OKPY’KaIOIIEero MUpPa, pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN 1 N300pa3UTEIbHBIX
yMEHUH, TPUOOPETEHNE HABBIKOB T€OMETPHUYECKUX MTOCTPOSHHI,
YCBOGHHE CUCTEMATUYECKHUX 3HAHUHN O TUIOCKUX (PUTypax U UX CBOWCTBAX, a TAKXKE HA
HATJSITHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJIaX, YMEHHE IPUMEHSTh
CHUCTEMATHUYECKHE 3HAHUS O HUX JJISI PELICHUS] TEOMETPHIECKIX U MPAKTHIECKUX 3a7ad,
yMEHHE U3MEPATH NJIMHBI OTPE3KOB, BEIMYHHBI YTIIOB, HCIIOJIb30BaTh (POPMYIIBI AJIst
HAXO)KJEHHS IEPUMETPOB, TUIOIaaeld 1 00bEMOB reOMEeTPHUECKUX QUTYD;
yMEHHE NPUMEHSTh U3yUYE€HHbIE TIOHATHSI, PE3YJIbTAThl, METOBI IIsl PELICHUS 3a1a4
MPAaKTUYECKOTO XapaKTepa U 3aa4 U3 CMEXKHBIX AUCLUIUINH C UCTIOIB30BAHUEM IIPH
HEOOXOIMMOCTH CIIPaBOYHBIX MATEPHAIIOB, KaJbKYJISITOPA, KOMITBIOTEPA.

Ilnanupyemole pe3yiomamol U3y4eHus Kypca 2eomempuu 6 7-9

Kiaccax.
Harnsinnas reomerpust

BhInyCKHUK HAYYUTCH:



6.

Pacro3HaBaTh Ha YePTEeXKaxX, PUCYHKAX, MOAENSIX U B OKPY>KAIOLIEM MUpPE IIOCKHUE U
NPOCTPAHCTBEHHBIE T€OMETPHUECKUE (PUTypBI,
pacro3HaBaTh Pa3BEPTKU KyOa, IPSMOYTOJIBHOTO NMapauleenunena, IpaBuiIbHOMN
MUPaMUBL, LIAJUHAPA U KOHYCA,
OTIPENENATh MO JUHEHHBIM pa3MepaM pasBEPTKU PUrypsl INHEHHBIE pa3Mepbl CaMON
¢buryps! u Ha0O60POT;
4. BBYHUCIATH OOBEM MPSMOYTOJNLHOTO MapajuIeIeUIesa.
Buinyckunuk nonyyum 603MOHCHOCHb!
BLINUCTAML  O0BEMBI  HPOCHPAHCMBEHHBIX  2EOMEMPUYECKUX
Queyp, cocmasieHHvIx U3 HPAMOY20NbHBIX NAPANIEIENUNEe006;
yenyoums u pazeuns npeocmasieniist 0 HPOCMPAHCMEEHHBIX 2e0OMEMPUYECKUX (Pueypax;

NpuMeHAMs NOHAMUE PA3GEPMEKU OISt GLINOIHEHUS, NPAKMUYECKUX PACYEMOB.

10.

11.

12.

13.

14.

15.

16.

17.

I'eomeTpuueckue purypsol

BrImycKkHUK HAy4UTCA:
MIOJIb30BATHCS SI3BIKOM T€OMETPHH ISl OTIMCAHMS MTPEIMETOB OKPYIKAIOIIEro MUpa M UX
B3aUMHOTO PACIOJIOKEHHS
pacro3HaBaTh U U300paXkaTh Ha YEPTEXkKAX U PHUCYHKAX T€OMETpHUYECKHe GUTYphl U UX
KOH(pUTYpaLHH;
HAXOMIUTh 3HAUEHUs! [UTHH JINHEHHBIX 3JIEMEHTOB (DUTyp U UX OTHOIIEHUS, TPAyCHYIO MEPY
yrsoB ot 0 go 180°, mpuMeHss onpeneeHus], CBOMCTBA U MPU3HAKU PUTYP U UX 3JIEMEHTOB,
oTHOIEHHs GuUryp (paBeHCTBO, MOA0ONE, CHMMETPUH, TIOBOPOT, MaPaJUIeIbHBIN IEPEHOC);
OTIepHPOBATh Ha 0A30BOM YPOBHE MOHITHSIMH I'€OMETPHUECKUX (PUTYD;
OTIEPHPOBATh C HAYAJIbHBIMH TOHATHSMH TPUTOHOMETPHH
U BBINOJNHATH 3JEMEHTApHBIE Omeparuu Haja (PYHKUUIMH YIIIOB;
pelarh 3a1a4u Ha JJOKa3aTeIbCTBO, OMHMPAsCh HA M3YUYEHHbIE CBOMCTBA PUryp U
OTHOIIEHUH MEXIy HUMH U PUMEHSISI U3YUYE€HHBIE METO/IbI TOKA3aTEbCTB;
pelaTh HEeCJIOXKHBIE 331a41 Ha TOCTPOSHHE, TPUMEHSIsI OCHOBHBIE AJITOPUTMBI TIOCTPOCHUS
C TIOMOLIBIO UPKYJISl M JTMHEHKY,
pelarh IIAHUMETPUIECKHUE 331a4l Ha HAXOKACHNE T€OMETPUIECKIX BEINYHH IO
ofpasnaM WM anropuTMaMm, peuaTb NPOCTeNHIINe IUIAHUMETPUIECKUE 3a/1a4H B
NIPOCTPAHCTBE.
U3BJIEKaTh HH(OPMALIHIO O TEOMETPUIECKUX (PUrypax, MPEACTABICHHYIO HA YepTeXkKax B
SIBHOM BUIE;
NPUMEHSTH U PELISHUS 3a7]a4 reOMeTpHUYeCKre (DaKThI, €CITU YCIOBHUS UX PUMEHEHUS
3a/laHbl B SIBHOH (opme;
Buvinycknuk nonyuum 603mModiucHOCHIb!
061a0ems MemoOaMy peutenus 3a0ay HA 8bIYUCTEHUSL U OOKA3AMENbCMEA: MEMOOOM ON
HPOMUBHO20, MEMOOOM NOOODUS, MEMOOOM nepebopa 6apPUAHMOE U MEMOOOM
2eOMEMPUYECKUX MECH MOYEK;
npuobpecmu onvim NPUMeHenUsl aneebpaniecko2o U mpueOHOMemMmpU4ecKo20 annapamda u
uoeii OBUNCEHUSL NPU PeUteHUU 2eOMEMPUYECKUX 3A0aY,;
061a0ems MPAOUYUOHHOT CXeMOTL Peutetsl 3a0ay HA NOCMPOEHIe C NOMOUBIO YUPKYIA U
JUHENKU: ananu3, ROCMpoenue, OOKA3ameIbCmeo U UcCie006anie;
HAYYUMbCSL PEULams 3a0ayi HA NOCMPOEHUE MEMOOOM 2e0OMEeMPUIECKO20 MECIA MOYEK U
Memooom ROOOOUA,
npuobpecmu onvim UccaeO06aHUs CEONUCME NIAHUMEMPUYECKUX USYP ¢ NOMOUJbIO
KOMRbIOMEPHBIX NPOSPAMM,
npuobpecmu onvim GbLINOIHEHUA NPOEKMO8 N memam: «I'eomempuueckue npeobpazosanus
na nrockocmuy, «llocmpoenue ompesrkos no ghopmyne»,
HAYYHUTHCS UCIOJIB30BATh CBOMCTBA FE€OMETPHUUECKUX (UTYP AJS PELICHHs THUIIOBBIX 3a1ad,
BO3HUKAIOIINX B CUTYALUsIX TOBCEAHEBHON JKU3HU, 3371a4 MPAKTUIECKOTO COIePIKAHUSI.

OTHowmeHnust



BrImycKHUK HAy4UTCA:

1)onepupoBath Ha 0A30BOM YPOBHE MOHITHAMHU: PABEHCTBO (PHUTryp, paBHbIE GHUTYPHI, PABEHCTBO

TPEYTOJIbHUKOB, TMapaJUICIbHOCTh TNPSMBIX, TMEPNEHANKYSIPHOCTD MPSMBIX, YIJIBI  MEXIY

NPSMBIMH, IEPIICHIUKYJISAP, HAKIOHHAS, TIPOEKIIHS.

Buvinycknuk nonyuum 603mMoxACHOCHIb!

2)ACTIONB30BaTh OTHOIICHUS Ui PEIIEHHs] NMPOCTEHINNX 3a4ad, BO3HUKAIOIIUX B PEaJbHOM

JKU3HHL.

I'eomeTpuyeckue nocTpoeHust
BrImycKHUK HAyuUTCA:

1)uzobpakaTe TUNOBBIE TUIOCKHE (UTYPbI U (PUIYPBI B IPOCTPAHCTBE OT PYKHU U C MOMOIIBIO

UHCTPYMEHTOB.

Buvinycknuk nonyuum 603mMouCHOCHIb!

2)BBINIOIHATD MPOCTEHIINE IOCTPOSHUSI HA MECTHOCTH, HEOOXOTUMBIE B PEAIbHOM KHI3HH.

I'eomeTpuyeckne npeodpazoBaHus
BrImycKHUK HAyuUTCA:

1)cTponts GuUrypy, CHMMETPUUHYIO JaHHOH (pUrype OTHOCHTEIBHO OCH U TOUYKH.

Buvinycknuk nonyuum 603mMoiuCHOCHIb!
2)pacrio3HaBaTh JBIKEHHE OOBEKTOB B OKPYXKAOIIEM MHpE, CHUMMETPUYHbIE (QUIYpPBHI B
OKpY’KaroIeM MHUpe.
N3mepenne reoMeTpuuecKuX BeJTHYHH
BrIMycKHUK HAyUUTCA:

1. umcnoaBp30BaTh CBOWCTBA M3MEPEHHUS AJIUH, TUIOINAACH U YIJIOB MPH PELICHUH 3a1a4 Ha
HAXO)KJCHHE JUTMHBI OTPE3Ka, JJINHBI OKPY>KHOCTH, JUIMHBI IyTH OKPY>KHOCTH, TPaayCHON
MepHbI yIia;

2. BBIUUCIATH JJIUHBI JJMHEHHBIX 3JIEMEHTOB (PUIYp U UX YIJIbL, UCTIONB3Ys (POPMYJIbI IITUHBI
OKPY’KHOCTH U JUITMHBI AYTH OKPY’KHOCTH, (popMyIibl rtomaneit puryp;

3. BBIUUCIATH IUIOIAAN TPEYTOJIbHUKOB, PSMOYTOJIbHUKOB, NapajuIeIOrpaMMOB, Tpareui,
KPYT'OB U CEKTOPOB,

4. BBIYHCISITH JUIMHY OKPY>KHOCTH, UIMHY OYTH OKPYKHOCTH,

5. pemarh 3a1a4M HAa TOKA3aTEJIbCTBO C UCIIOIB30BAHUEM (POPMYIT IUTHHBI OKPYKHOCTH H
IUTMHBI AYTH OKPYKHOCTH, (popmy rutomanei puryp;

6. pelarh NPaKTHYECKHE 337a4H, CBS3aHHbIE C HAXOXKACHUEM I€OMETPUUECKUX BETNIHH
(ncronb3yst mpu HEOOXOAMMOCTH CIIPABOYHUKHU M TEXHUYECKHUE CPEICTBA);

7. BBINOJHATH U3MEPEHHUE JUTMH, PACCTOSIHHN, BEJIMYHH YIJIOB, C TIOMOLIBI0 HHCTPYMEHTOB IS
U3MEPEHUH JIMH U YTJIOB;

8. MpUMEHATh POPMYJIbI IEPUMETPA, TUIOIAN U 00beMa, TUIOIAAH TOBEPXHOCTU OTAEIbHBIX
MHOTOT'PAaHHHUKOB IPH BBIMUCIEHHSIX, KOT/Ia BCE JTAHHBIE MMEIOTCS B YCIIOBHH;

9. mnpumeHsTh Teopemy lludaropa, 6a30BbIe TPUTOHOMETPHUUECKUE COOTHOLIEHHUS AJISI
BBIYMCJICHNS] UIUH, PACCTOSIHUH, IUIOIIAAEH B IPOCTEUIINX CIy4asix.

Buvinycknuk nonyuum 603mModicHOCHIb!

10)svruucsims niowaou uayp, cocmasieHnsix u3 08yx uiu 60jee NpsAMoy201bHUKOG,

NapanienoepamMmos, mpey2oibHUKo8, Kpy2a i CeKmopa,

1 1)gvruucisims niowyaou MHO2OY20bHUKOG, UCHONb3YSL OMHOWEHUS PABHOBETUKOCTI U

PABHOCOCMABNIEHHOCTU,

12)npuodpecmu onvim npumenenus aneedpaniecko2o U mpueOHOMempu4ecKo2o annapama u

uoeti O8UNCEHUS NPU PeuteHUl 3000y HA GbIYUCTIEHIE NIOWAOeTH MHO20Y20IbHUKOG.

13)svruucasims paccmosanus Ha MECHHOCIU 6 CIAHOAPMUBIX CUNTYAYUsIX, NIOWAOU 8

npocmeiiux Cydasx, NPUMeHsmMs QOpMyisl 8 HPOCMEUUIUX CUMYAYUAX 8 NOBCEOHEGHOT

HCU3HU.

Koopaunarsi
BrimyckHUK HAyuuTCA:



1. BBIUUCIATH IJIMHY OTPE3Ka MO KOOPAMHATAM €r0 KOHLIOB, BBIYHCISITh KOOPAUHATBI CEPEIUHBI
OTpe3Ka;

2. HWCHOJB30BAaTh KOOPAWHATHBIN METO [T H3yUEHHs CBOMCTB MPSIMBIX U OKPYKHOCTEHH,

3. ompenemnsTh NPUOIMKEHHO KOOPAMHATHI TOYKH 10 €€ N300pKEHHIO HA KOOPIUHATHOM
IIOCKOCTH
Bumnycknuk nonyuum 603mMoicHoCmb!

4.  061a0emv KOOPOUHAMHBIM MEMOOOM PEULeHUs 3000 HA bIYUCACHUE U

OOKA30MeNbCmeo;

5. npuobpecmu onvim UCHONb306AHUS KOMHBIOMEPHLIX NPOSPAMM 015 AHANU3A YACHIHBIX
Cyuaes G3auUMHO0 PACNOIONCE HUS OKPYHCHOCMET U NPAMBIX,

6. npuobpecmit ONBIM GLINOIHEHUS NPOEKMO8 HA meMy « [Ipumenenue KOOPOUHAMHO20 MEMOOA
NpU peueHuU 3a0ay HA 8bIYUCAEHIE U OOKA3AMENbCMBO ).

Bexrops!
BrImycKHUK HAyUUTCA:

1. omepupoBaTh C BEKTOPAMHU: HAXOAUTH CYMMY H Pa3HOCTh JIByX BEKTOPOB,
3aJaHHBIX T'€OMETPHUYECKH, HAXOAUTb BEKTOP, PABHBII MPOU3BEACHHIO 3aJAHHOT'O BEKTOPA
Ha 9HCJIO;

2. HAXOAWTH AJISI BEKTOPOB, 3alaHHBIX KOOPAWHATAMH: JJIMHY BEKTOPA, KOOPAHHATHI CYMMBI U
Pa3HOCTH [IBYX M 0OJiee BEKTOPOB, KOOPIAMHATHI MPOU3BEIEHHUS BEKTOPA HA YUCIIO, IPUMEHSISI
U HEOOXOIUMOCTH COUETATEIbHBIHN, IEPEMECTHTEIbHBIN U PACTIPEACTUTEIbHbII 3aKOHBL,

3. BBIUUCIATH CKAISIPHOE MPOU3BENIEHNE BEKTOPOB, HAXOAUTD YIOJI MEXIY BEKTOPaMH,
yCTaHABJIMBATH MEPIIEHANKYISPHOCTD MPSIMBIX.

Buinycxknux nonyuum 603moxcnocms:

4. o061a0emv 8eKMOPHLIM MEMOOOM OJisl peuieHUsl 3044 HA 8bINUCTEHIE U OOKA3AMETbCIGO;

5. npuobpecmu onvim 6uInoAHEHUA NPOEKMOE HA memy « [Ipumenenue 6eKmMopHo20 Memooda npu
Peuierul 3a0ay Ha GbIYUCIEHUE U OOKA3AMETbCMEOY.

TpeGoBaHusl K YPOBHIO NOATOTOBKH Y4Yalluxcsi 7 Kjacca

Honoicnsl 3namv/nonumams: onpeneneHue TOUKH, IPSIMON. OTpe3Ka, JIy4da, YIiia, equHHULBI
U3MEPEHUs OTPEe3Ka, yIIia, ONpeesieHHe BEPTHKAIBHBIX M CMEKHBIX YIJIOB, UX CBOWCTBA,
pripeneneHre nepneHIuKYJSIPHBIX IPSMBIX; ONPEe/IEHHE TPEYTOJbHUKA, BUIbI
TPEyTOJIbHUKOB, MPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, CBOHCTBA PAaBHOOEIPEHHOTO
TPEyTOJIbHUKA, OTpeieNIeHIe MeINaHbl, OUCCEKTPUCHI, BBICOTHL, ONPEIETICHNUE MapalIeIbHbIX
NPSIMBIX, UX CBOHCTBA U MPU3HAKH, COOTHOIIEHHE MEXKY CTOPOHAMH U YIJIAMHU TPEYTOJIbHUKA,
TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, ONPEeIeHNe MPSIMOYTOJIbHOIO TPEYTOJbHIKA, €r0
CBOICTBA U MPU3HAKU.

Honoicnst ymemsp: 0003HaUaTh TOUKU, OTPE3KH U MPSMBIE HA PUCYHKE, CPABHUBATb OTPE3KU U

YTJIBI, C MOMOIIBIO TPAHCIIOPTHPA MTPOBOAUTE OUCCEKTPHCY YIIIa, H300pa)kaTh MPSIMOM, OCTPBIH,

TYTOH M Pa3BEPHYTHIH yTIiIbl, H300paXKaTh TPEYTrOJbHUKH U HAXOIUTh UX MEPUMETD; CTPOHUTH

OHCCeKTPHCY, BBICOTY U MEAMAHY TPEYTOJIbHUKA, 1OKA3bIBATh MPU3HAKH PABEHCTBA

TPEYTOJIbHUKOB; TIOKa3bIBATh HA PUCYHKE Mapbl HAKPECT JIEXKALIHNX, COOTBETCTBEHHBIX,

OJTHOCTOPOHHUX YTJIOB, JOKAa3bIBATh MPHU3HAKU MAPAJIIENIBHOCTH JIBYX MPSIMBIX;, TOKA3bIBAThH

TEOpeMy O CYMME YIJIOB TPEYTOJIbHUKA; 3HATh , KAKOH yroJl Ha3bIBA€TCsI BHELITHUM YTJIOM

TPEYTOJIbHUKA; MPUMEHSTh MPU3HAKH MPSIMOYTOJIBHBIX TPEYTOJbHUKOB K PEIIEHHIO 3a/1aY;

CTPOHTD TPEYTOJBHUKH I10 TPEM SJIEMEHTaM.

Honoicnst 61a0emp KomMnemenyuamu: O3HABATENIbHOW, KOMMYHHUKAaTHUBHOM, HH(POPMAaLMOHHOM

U pedIIeKCUBHOIA.

Cnocobwt peuramsp ciredyromjue JHcu3HeHHO-NPAKMUYEeCKUe 3a0a4u; CaMOCTOATEIBHO

npuoOpeTaTh U MPUMEHSITh 3HAHUS B PA3JIMUHBIX CUTYALUsIX, padOTaTh B IPyIax,

apryMEHTHPOBATh U OTCTAWBATh CBOKO TOYKY 3PEHHUS, YMETh CIYIIATh APYTHX, H3BJICKAThH
yueOHy0 HH(POPMALNIO HA OCHOBE COMOCTABUTEIBHOIO aHaJ3a OOBEKTOB, TOJB30BATHCS

NPEAMETHBIM yKa3aTeleM, SHIUKIONe Ul U CIIPABOYHUKOM JIJIsl HAXOKIEHUs] HHPOpPMALHH,



CaMOCTOSITENBHO AEHCTBOBATh B CUTYALUsAX HEONPENEIECHHOCTH NPHU PELICHUH aAKTyalbHBIX AJIs
HUX NpobieM.

TpeGoBanusi K yPOBHIO NOATOTOBKHM y4yaluxcs 8 kiacca
Honorcnvt 3nams/nonumams:
HauvanbHble NOHATHUS U TEOPEMBI T€OMETPHH.
MHOroyroJbHUKH. OKPY>KHOCTb U Kpyr. HarnsnHbele npencTaBieHns O IPOCTPAHCTBEHHBIX
Tenax: Kyoe, mapajuienenunene, npusMe, nupaMuse, mape, chepe, konyce, mumsape. [Ipumepsr
cedenuil. [Ipumepsl pa3BepTok.
Tpeyronpauk. Teopema Paneca. [logobue TpeyronbHUKOB; kodd duumeHt nogodus. [lpusHaku
noJ00us TPEYTONIbHUKOB.
Teopema [Iudaropa. IlpusHaku paBeHCTBA MPSIMOYTOJBHBIX TPEYyTroJbHUKOB. CHHYC, KOCHHYC,
TAHI'€HC U KOTAHT'€HC OCTPOrO yIija NPsIMOYTOJIbHOTO TPEYTOJIbHUKA U YIJIOB OT 0" no 180°;
MPUBEJEHUE K OCTPOMY YIJIy.
3ameuaTesbHble TOUKH TPEYTOJIbHUKA: TOUKH NIepeceueHtsl CepeIUHHbIX NEPIEHANKYIAPOB,
OUCCEeKTpHC, METUaH.
Yereipexyronbauk. [lapannenorpamm, ero cBONCTBa U Npu3Haku. IIpsiMOyronsHuK, KBaapar,
poMO, UX CBOMCTBA M MpHU3HAKH. Tpanernys, paBHOOEAPEHHAS TPATIELIHSL.
MHoroyronbHUKH. Beinykible MHOTOyTroibHUKH. CyMMa yIJIOB BBIMTYKJIOIO MHOTOYTOJIbHUKA.
BrnncanHble 1 OnMMCaHHBIE MHOTOYTOJIBHUKU. [IpaBunbHbIE MHOTOYTOJIBHUKU.
Oxpy>kHocTb U KpyT. Llentp, paguyc, nuametp. Jlyra, xopaa. LleHTpanbHbIi, BIMCAHHBIN yTrod,;
BEJINYMHA BIIMCAHHOIO yIula. B3auMHOE pacnosoxeHne NpsiMOi U OKPY>KHOCTH, IBYX
OokpyskHOcTel. KacaTenbHas U ceKylas K OKpy»KHOCTH, PABEHCTBO KaCaTeNbHBIX, IPOBEICHHBIX
13 OJHOM TOYKH. MeTpuieckrue COOTHOLIEHUS B OKPY>KHOCTHU: CBOMCTBA CEKYIIUX, KACATEIbHbIX
XOpI.
OKpY>KHOCTb, BIUCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, OMIUCAHHAS OKOJIO TPEYTrOJIbHUKA.
BricanHble 1 ONMCAaHHBIE YETBIPEXYTONBHUKN. BIMCaHHBIE H OMUCAHHBIE OKPYKHOCTH
MPaBUIBHOIO MHOTOYTOJIbHUKA.
H3mepenue reoMeTpuyecKuxX BeJUYUH. JITMHa TOMaHOH, EPUMETP NPSIMOYTOJIbHUKA.
[TonsiTre o rutomaay mWIOCKuX (uUryp. PaBHOCOCTaBIEHHBIE U PAaBHOBEIHKHE (DUTYPBI.
IInomane npsamoyronpHuka. [lnomans napamnenorpaMma, TpEyroJibHUKA U TPANELUH.
CBsi3b MeXKY TUIOMIASIMU TOMOOHBIX QUTY.
I'eomerpuueckue npeodpaszoBanust. Cummerpust uryp. OceBast 1 LEHTPaIbHAS CHMMETPUH.
Honorcnvt ymems: 0JIb30BATHCS TEOMETPUUECKUM SI3IKOM JJIs1 OMUCAHUS IPEAMETOB
OKPY’KaIOIIEero MUpa; paclo3HaBaTh reOMeTpHUECKUe PUTypbl, pa3inyaTh UX B3aMMHOE
pacrmoniokeHne; n300pakaTb reOMETPUIECKHE (PUTYPBI, BBIOIHATD YEPTEKH 10 YCIOBHIO
3a/1a4M; OCYIIECTBIATH MpeoOpa3oBaHust puryp. BMUCTATE 3HAUEHUS] TEOMETPUIECKUX
BEJIMYUH (JIJTMH, YTJIOB, IUIOLIA/IEH ),B TOM YUCJIE IS YIJIOB OT 0° no 1800; ONpPEeNeNATh 3HAUYCHUS
TPUTOHOMETPUUECKUX (PYHKIMIA MO 3aJaHHBIM 3HAYEHUSIM YTJIOB, HAXOAUTb CTOPOHBI, YIJIbI U
MJIOINAU TPEYrOJbHUKOB, UIMHBI JIOMAHBIX, YT OKPY>KHOCTH, TUIOLIANAE€H OCHOBHBIX
reoMeTpuyecKkux GUryp u Guryp, COCTaBJICHHBIX U3 HHX.
Pewars reomerpuueckue 3a1a4um, ONMUPasich Ha N3Y4YEHHBbIE CBONWCTBA (PUTYp M OTHOIIEHHI
MEXKIY HUMH, IPUMEHsIS] TOTIOJIHUTEJIbHBIE TIOCTPOCHUS, alredpandecKuii anmapar,
coobpaskeHust cuMMeTpun. [IpoBOIUTE MOKa3aTeNbHBIE PACCYKACHUS IIPH PELICHUH 3aad,
WCIIOJIB3Ysl U3BECTHBIE TEOPEeMBL. PemaTte npocreinne niaHuMeTpU4YeCcKre 3a1a4u B
MIPOCTPAHCTBE.

Honoicnst 61a0emsp komnemenyuamu: yieOHO-1I03HABATEIBHOH, IEHHOCTHO-
OPUEHTUPOBAHHOM, pedIeKCHBHOM, KOMMYHUKATHBHON, HH(POPMAITMOHHOH, COLMATbHO-
TPYIOBOMH.

Hcnonv3osams npuodpemennvie 3HAHUA U YMEHUSA 8 NPAKMUYECKOU OeAMETbHOCHIU U
HOBCEOHEBHOIL JCU3HU: 1JIS1 OTIMCAHMS PEATIbHBIX CUTYALMH Ha SI3bIKE T€OMETPHH, PacUeTOB,
BKJIFOYAIOIUX MPOCTEHIINE TPUTOHOMETPUIECKHE (POPMYIIBI, pEIIEHUS] TEOMETPUIECKHX 3a/1a4 C
HCIIOJIB30BAHUEM TPUTOHOMETPUH. Pelienns MpakTH4eCcKnx 3aad, CBI3aHHBIX C HAXOKIAECHUEM
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reOMETPUYECKUX BEJIMYUH, TOCTPOCHUI reOMEeTPHUECKUMHI HHCTPYMEHTaMU (JIMHEeHKa,
YTOJIbHUK, UPKYJIb, TPAHCIIOPTHP).
TpeGoBanusi K yPOBHIO NOATOTOBKH y4Yaluxcs 9 kiacca

Honorcnvt 3nams/nonumams:

Crnenyrolue NOHATHSA | BEKTOP, CyMMa U Pa3HOCTb BEKTOPOB; IPOU3BEACHIE BEKTOPA Ha
YHUCJI0, CKAJIAPHOE NPOU3BENEHUE BEKTOPOB, CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, TEOpeEMaA
CHHYCOB U KOCHHYCOB; PELIE€HHE TPEYrOJIbHUKOB, COOTHOLIEHUE MEXAY CTOPOHAMH U yIilaMU
TpeyrosbHuka. OnpeneaeHne MHOTOyTrOJIbHHUKA;, (POPMYJIbI ITMHBI OKPY>KHOCTH, TIIOIIAIH
KpyTra;, CBOWCTBA BIIUCAHHOW U OMUCAHHON OKPY>KHOCTH OKOJIO PABWJIBHOIO MHOTIOYTOJIbHUKA,
MOHATHE ABWKEHUS HA MJIOCKOCTH: CUMMETPHS], apaJUIeNIbHbIN IEPEHOC, TOBOPOT.

Honorcrvt ymems: OIb30BATHCS NTE€OMETPUUECKUM SI3BIKOM JJIs1 OMUCAHUS IPEIMETOB
OKPY’KaIOIIEro MUpPa; pacro3HaBaTh reOMeTpHUECKUe (PUTYpPBI, pa3inyaTh UX B3aMMHOE
pacroiokeHue; n300pakaTb T€OMETPUIECKHE (PUTYPBI; BBHITIOIHITD YEPTEIKHU 110 YCIOBHIO
3a/1a4M; OCYIIECTBIISATh peoOpa3oBanus Guryp. Pacno3HaBaTe Ha depTekax, MOJEINAX U B
OKpY’Karomiei 0OCTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE TeJa, H300pakaTh UX, B MPOCTEHIINX
Clly4asix CTPOUTbH CEYEHUs U Pa3BEPTKU NPOCTPAHCTBEHHBIX Tel. [IpoBoauTe onepanun Hazg
BEKTOPaMH, BBIUUCIISATD AJIMHY U KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOpaMU. BbranuciasaTe
3HAUEHHs FTEOMETPUUECKUX BEJUYMH (IJIMH, YIJIOB, IUomanel, o0beMOB); B TOM YHUCIE: IS
yIJOB OT 0° no 180° OTIPEeNeNATh 3HAYEHUSI TPUTOHOMETPHUECKUX (DYHKIHMIA 1O 3HAYSHUIO OTHON
U3 HUX, HAXOJUTb CTOPOHBI, YTJIbl U TUIOIIAAN TPEYTrOJbHUKOB, AJUHBI IOMAHbIX, YT
OKPY’KHOCTH, TIOLIA1eli OCHOBHBIX T€OMETPUIECKUX PUryp u GUryp, COCTaBJICHHBIX U3 HUX.
pelmarb reOMeTPUIECKUe 3a/1a4H, ONMMUPAsiCh HA M3Y4YEHHBIE CBOWCTBA (PUTYp M OTHOIICHHI
MEXKIY HUMH, IPUMEHsIs] TOTIOJIHUTEJIbHBIE TIOCTPOCHUS, alreOpandecKuii u
TPUTOHOMETPUYECKHIN anmapar, CAMMETpUI0. 1IpoBOoaUTE nOKa3aTeNbHbIE PACCYKACHUS IPU
peLIeHNH 3a/1a4, UCIOJIb3Ysl U3BECTHBIE TEOPEMBIL, PEIIATh NPOCTEHUIINE INIAHUMETPUYECKUE
3a7a44 B IPOCTPAHCTBE.

Honoicnsl 61a0emb KOMneMEHYUAMU:

e HHPOPMALMOHHOWH,

¢ KOMMYHUKAaTHUBHOW,

e MaTE€MaTU4YECKOMH, MOAPA3yMEBAIOILIEH, YTO yUallHecs YMEIT HCIOIb30BaTh
MaTeMaTHYeCKHe 3HAHMs, apupMeTHIeCKuil, anredpandecKuii anmapaT st OIIUCAHUS U
pewmenwust mpobyieM peabHON JKU3HH, TPAMOTHO BBITIOJHSTH AJITOPUTMHUYECKHE
MPEANUCAHUS U HHCTPYKLMU HA MATEMAaTUYECKOM MaTepHale, olb30BaThCA
MaTeMaTHYeCKUMU (popMyaMu , IPUMEHSITh IPHOOPETEHHBIE anreOpandeckue
npeoOpa3oBaHus U QyHKIHMOHAILHO-rpaUUEeCKHe PEACTABICHHUS ISl ONMCAHUS U aHAJIN32
3aKOHOMEPHOCTEM, CYLIECTBYIOIINX B OKPYXKAKOLIEM MUPE U B CMEXKHBIX NPEAMETAx,

e  COLMAJBHO-TMYHOCTHOMU, NOAPA3YMEBAKOLIEH, UTO YYalIUeCs BIAACIOT CTUIEM MBILIJICHUS,
XapaKTEePHBIM JUISI MATEMATHKH, €ro abCTPaKTHOCTBIO, TOKA3aTEIbHOCTBIO, CTPOTOCTBIO,
YMEIOT MPUBOANTH APTYMEHTHPOBAHHBIC PACCYKICHUS, 1EATh JIOTHIECKHe OOOCHOBAHHBIE
BBIBOZBI, POBOAUTH OOOOIIEHHS M OTKPBIBATH 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MIPUMEPOB, SKCIIEPUMEHTA, BbIABUTaTh T'MITOTE3BI, ICHO U TOUHO BBIPA)KaTh CBOU MBICJIH B
YCTHOH M MUCBMEHHOU PEUH;

e OOWEKYJBTYPHOMH, MOAPa3yMEBAIOIIEH, UTO yHaI[HUeCs TOHUMAIOT 3HAYUMOCTb MaTEMaTHKH
KaK HEOTHEMJIEMOH 4acTH O0IIeYeIOBEYeCKON KYJIbTYPhI, BO3ACHCTBYIOIICH Ha Apyrue
00JacTu KyJIbTYpPbL, MOHUMAIOT, YTO (POPMAJIbHBIA MaTEMAaTUYECKHH anmapaT CO3AaH U
Pa3BUBAETCA C LEJBI PACCUIMPEHHS] BOSMOXKHOCTEN €ro NPUMEHEHUS K PELICHHIO 3a71a4,
BO3HHUKAIOIINX B TEOPUM U NMPAKTHKE, YMEIOT YMECTHO UCIMOJIb30BAaTh MATEMATHYECKYIO
CHUMBOJIHKY;

¢ IIPEAMETHO-MHUPOBO33PEHUECKON, MOAPA3YMEBAOIIEH, YTO YUaLUEeCs TOHUMAIOT
YHHUBEPCAJIbHBIN XapakTep 3aKOHOB MaTeMaTHYECKOM JIOTUKH, TPUMEHUMBIX BOBCEX
00J1acTsAX 4eNOBEUeCKON AEATENbHOCTH, BIAACIOT IPUEMaMH ITOCTPOSHUSI U HICCIIEIOBAHMUS
MaTE€MaTUYeCKUX MOZEJEH NPU PeLIeHUH NPUKIAJHbIX 3a4a4.



Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHUSA 8 NPAKMUYECKOU OeAMETbHOCHIU U
HOBCEOHEBHOIL JCU3HU: 1Tl OTINCAHMS PEATbHBIX CUTYAIMH Ha SI3bIKE TEOMETPHH, ISl PACYETOB,
BKJIFOYAIOIIUX MPOCTEHIINE TPUTOHOMETPpUIECKHE (POPMYJIbI, IPH PELICHUU T€OMETPUIECKHX
3a4a4 C UCMOJIb30BAHUEM TPUTOHOMETPHUH, [JIs1 PELIEHUS] IPAKTUYECKUX 3a/1a4, CBA3aHHBIX C
HAXO)KJICHHEM T€OMETPUIECKIX BEIUYHH (MCIIONB3Ysl MPU HEOOXOAMMOCTH CIIPABOYHHUKH H
TEXHHYECKHE CPEACTBA), MPU NMOCTPOCHUN T€OMETPUIECKIMH HHCTPYMEHTaMH (JINHEHKa,
YTOJIbHUK, UPKYJIb, TPAHCIIOPTHP).

Cooepircanue Kypca 2eomempuu ¢ 7—9 Kiaccax
BekTOpBI H KOOPAUHATHI HA MJIOCKOCTH
BekTopsl
HOHSITI/IG BeKTopa, I[efICTBPIﬂ Haxng BeKTOpaMI/I, HCITOJIBb30BAHUE BeKTOpOB B
(I)I/ISI/IKG, pa3ﬂ09fceﬂue eekmopa Ha cocmaesiiAomfue, CKlelﬂpHOe npou%e@eﬂue.
Koopaunarsi




OCHOBHBIE  TIOHSTHUS, KOOPOUHAMBI ~ 6EKMOPA,  PACCMOANUE — MEINCOY — MOUYKAMU.
Koopounamer cepeounst ompesxa. Ypaeuenus ghueyp.

Ilpumenenue 6exmopoe u KoOOpOunam OJisi peulenlss NPOCMeNuux 2eoMempuyecKux
3a0au.

HcTtopusa MaTeMaTHKH. I'eomeTprueckne purypbl

®Durypsl B reoMeTpHH H B OKPYKaloleM MHpe

I'eomerpuueckas gurypa. PopmMupoBaHHUE MPEACTABICHUI O METAPEAMETHOM OHATHH
«purypay.

Touxka, TUHMS, OTPE3OK, MPsIMas, JIyd, JIOMaHasl, TNIOCKOCTb, YroJl, OUCCEKTpHUCa yIia U ee
CBOICTBA, BUJIbI YTJIOB, MHOTOYTOJILHUKH, KPYT.

OceBast cummeTpust reoMeTpudecknx puryp. LieHTpanpHas CHMMETpHsT T€OMETPHIECKIX
¢buryp.

MHOroyroJibHUKH

MHOroyrojibHMK, €ro B3JE€MEHTbI M €ro CBoHcTBa. PacnosHaBaHne HEKOTOPBIX
MHOTOYTOJIbHUKOB. BuInykiivie u He6bInyKivlie MHO20Y20 b HUKY . 1IpaBUIIbHBIE MHOTOYTOJIbHUKH.

Tpeyrompauku. Beicota, MenmaHa, OWCCEKTpHCa, CpeOHssl JMHUS TPEYTrOJbHUKA.
PaBHOOEpEHHBIN TPEYroJbHHUK, €r0 CBOWCTBA W NPU3HAKU. PaBHOCTOPOHHHI TpPeyroibHUK.
IIpsAMOyronbHBIN,  OCTPOYIOJBHBIN, TYyNOYIOJBHBIM  TPEYrOJbHHKH. BHemHue  yribl
TpeyrojpHuka. HepaBeHCTBO TpeyronbHUKa.

UerbipexyronpHuku. IlapannenorpamM, pomMO, NPsSMOYTOJBHUK, KBaapar, Tparenus,
paBHOOenpeHHas Tpaneuus. CBOWCTBA M MPU3HAKH MapajuieorpaMma, pomda, mpsiMOyroJibHUKA,
KBajpara.

OxpyxKHOCTb, KPyT

OKpYy’>KHOCTb, KpPyI, HUX D3JIEMEHTbl U CBOICTBA, LEHTPAJbHble U BIMCAHHBIE YIJIBL
KacarenbHas u cexywjas x OKpY>KHOCTH, Ux ceolicmeq. BnincaHHble U ONMHUCAHHBIE OKPYKHOCTH
111 TPEYTOJIbHUKOB, YeMbIPEXy20IbHUKOS, HPABUIbHBIX MHO20Y20NbHUKOS.

I'eomeTpuyeckue purypsl B npocTpascTse (00beMHbBIE TeJa)

Mnocoepannux u eco snemenmuol. Hazeanus MHOCOCPAHHUKOS C PA3HLIM NOJNONCEHUEM U
Konuyecmeom cpaweil. IlepBuuHble NpPEACTaBIeHUs O NMUpaMUje, Mapajulesienunene, npusMe,
cdepe, mape, MIIMHAPE, KOHYCE, UX 3JIEMEHTAX U MPOCTEHIINX CBONWCTBAX.

OTHowenus

PasencrBo Qpuryp

CBaolicTBa paBHBIX TPEYroJbHUKOB. IIpu3HaKy paBeHCTBA TPEYTOJIbHUKOB.

IMapanjenbpHOCTE NPSIMBIX

IIpusHaku W  CBOMCTBa  MapaJsIeNbHBIX  NPSIMBIX. AKCUOMA — NAPAIIeNbHOCHIU
Eexnuoa. Teopema Daneca.

Ilepnenauky.asipHbie npsiMbie

IIpssmoit yron. Ilepnennuxynsap k mnpsmoi. Haknonnas, npoekmus. CepeauHHBIN
NEePIEHUKY ISP K O0Tpe3Ky. C8oiicmea u npusHaKu NePneHOUKYIAPHOCHI.

Ilooobue

IIponopyuonanvusie ompe3sku, nooobue ¢uayp. llooobnvie mpeyeonvnuxu. Ilpusnaxu
noooous.

B3aumHoe pacnoJsioxkeHHe IPSIMOI U OKPYIKHOCTH, O8YX OKPYAHCHOCEI].

N3mepennus u BbIYHCJICHHUS

Beanuunbi

Ilonsatue Beauuunbl. [nuna. H3Mepenune nauHbl. EAMHWULBL WU3MEpPEHUs] JIUHBL
Benuuuna yrna. I'pagycHas mepa yria.

ITonsiTue o muomaan TUIOCKOH (QUrypel M ee cBoiicTBax. M3mepeHue mIiomaneii.
EnunHunbl usmMepeHus miomany.

IIpencraBnenne o0 odveme u ero ceoiictBax. M3mepenne od0vema. EnuHuier nsmepeHust
00BEMOB.

N3mepenns u BoIYHCJICHHS



WHCTpyMEHTHI AJIs1 U3MEPEHUH U MOCTPOEHUIA;, U3MEpEHHe U BBIUMCIEHUE YIJIOB, JJIHH
(paccrostHmit), momaned. TpuroHomerpudeckrue (QYHKIUH OCTPOro yrjia B MPSMOYTOJIbBHOM
TpeyrosbHuKe Ipuconomempuyveckue  Qyukyuu  myno2o  yenda. BelMUCIeHHe  3JIEMEHTOB
TPEYTOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPHUECKUX COOTHOIICHUH. DOpMyJibl MIoMmanu
TPEYTrOJIbHUKA, MapajuieiorpaMMa M €ro HYacTHBIX BHUIOB, (OPMYJbI IJIMHBI OKPYKHOCTH H
wiomaan kpyra. CpaBHeHue u Beruncienue miomaneil. Teopema Iudaropa. 7eopema cunycoe.
Teopema xocunycos.

Paccrosinus

Paccrosinne mexxay Toukamu. PaccTtossHue OT TOYKM 10 TpsIMON. Paccmosnue medcoy
Queypamu.

I'eomeTpuyeckue nocTpoeHust

I'eomerpudeckre NOCTPOCHUS AJIST IUUTFOCTPALMU CBOHCTB reOMETPUIECKUX (Quryp.

HUHCTpyMeHTBI A5 THOCTPOEHUI: LUPKYyJb, JIMHEHKa, YroJbHUK. [[pocmeiiuiue
HOCMpOeHUst YupKyieM U JUHEHKOH: nocmpoenue OucCekmpucst yend, NepreHOUKyIapa K
NPAMOIl, Yend, pagHo2o OAHHOMY,

locmpoenue mpey2onbHUKOE RO Mpem CMOPOHAM, O8YM CHIOPOHAM U YTy MelCcOy HUMU,
CMOpPOHe U O8YM NPUNEICAUUM K Hell Yenam.

Jenenue ompeska 6 oannom omuouienuu.

I'eomeTpuyeckne npeodpazoBaHus

IIpeobpa3oBanus

ITonsstue  mpeoOpasosanusi.  IlpencraBneHne O METanpeIMETHOM  INOHSATHUH
«mpeobpazoBanue». Ilooodue.

JABUKeHHust

OceBast U LEHTpaJIbHASI CUMMETPHSL, HOGOPOM U napaniensusili nepenoc. Komounayuu
O6uUdICeHUT HA NIOCKOCIIU U UX CEOUCMEA.

Bosnuknosenue mamemamuxu kaxk Hayku, smanet ee paseumus. (OCHOGHbIE pazOenivl
mamemamury. Beioarowguecs mamemamuxy u ux 6K1a0 6 paseumue HayKu.

Dbeckoneunocms mnodicecmea npocmeix uucen. Yucna u onunvt ompesros. Payuonanvisie
yucaa. llompeonocme 6 uppayuonansuvix yucaax. Llllxona Hugpazopa

3apoorcoenue aneebpvr 6 neopax apughmemuru. An-Xopesmu. Pooicoenue 0Oykeennoi
cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hemopus éonpoca o naxoocoenuu ¢hopmyn kopueii
ancebpauveckux ypaeneHuii cmeneneti, oonsuiux yemoipex. H. Tapmanes, J[xc. Kapoano, H.X.
Abens, 3. L'anya.

Hosgnenue memooa KOOpOUHAM, NO3BONAIOULECO NEPEBOOUMb 2eOMeMpUYecKUue 0O0beKnbl
Ha a3wik aneebpol. losenenue epagpuxos yuxyuii. P. /lexapm, I1. @epma. Ilpumepsr paznuunuvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Huzanckoeo (Qubonauyu) o kpoauxax, yucia Pubonauyu. 3adaua o
waxmamnoii 0ocke. CXOOUMOCHb 2e0MeMPUYECKOT NPOSPECCU.

Hemorku meopuu  eeposimuocmeii:  cmpaxosoe oeno, azapmusie uepuvl. 1. Depua,
b lackans, A. Bepuynnu, A.H.Konmozopos.

Om 3emnedenus xk ceomempuu. Ilugpacop u eco wxona. Panec, Apxumeo. Ilnamon u
Apucmomens. [locmpoenue npasuivnvix MHO20Y20MbHUKOS. Tpuccexkyus yena. Keaopamypa
kpyea. Yoeoenue xyba. Hcmopus yucia w. 3onomoe cevenue. «Hauanay Fexnuoa. JI Diinep,
H.H.Jlobauesckuii. Hcmopus namozo nocmyaama.

LTeomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIIU OKPYACAIOULE20 MUPAL.

Acmponomus u ceomempusn. Umo u xak ysnanu Anaxcaeop, Spamocgen u Apucmapx o
pasmepax Jlyner, 3emnu u Connya. Paccmosmus om 3emnu oo Jlyner u Coanya. Hzmepenue
paccmosnus om 3emau 0o Mapca.

Pons poccuiickux yuenvix 6 paseumuu mamemamuku: JI. Dinep. HH. Jlobauesckuii,
11.J1. Hebwvrues, C. Kosanesckas, A.H. Konmoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wixora mamemamuyeckux u HAGUSAYKUX
Hayk, pazeumue poccuiickozo gaoma, A.H. Kpeinos. Kocmuueckas npoepamvma u M.B. Kenowiui.



OnucaHue MaTepPUATBHO-TEXHHYECKOro o0ecrneveHusi 00pa3oBaTeIbHOIrO mpouecca.
Jlnst peanuzauuu Leseil v 3a1a4 o0y4eHus] MaTeMaTHKe M0 JAHHOH MpOorpaMme UCTIOJb3yeTCsl
YMK :
1. l'eometpust. COopruK pabodmnx mporpamm. 7 — 9 KJacchl: MOcoOWe Jist yUUTETIeH
obmmeobpa3oBaTeIbHBIX OpraHu3alwii / aBrop-coctaButens T.A. Bypmuctposa. — M.
IIpoceewmenue, 2013



2. Yuebnuk. ['eomerpust: 7 — 9 k. / JI. C. Aranacsig, B. @. byrysos, C. b. Kagomies u np. —
M.: IIpocsemenue, 2014.

3. Pabouas Terpanp no reomerpun: 7 knacc: k yauebuuky JI.C. AtanacsHa u np. «I eomerpust
7 — 9 knaccel» / FO.A. I'nazkos, ILM. Kamaes. — M.: M3natenscTBO «OK3amen», 2014

4. KontponpHble paboTs! o reomerpun: 7 kiacce: k yuebnuky JI.C. AtaHacsiHa u 1ip.
«Teomerpust 7 — 9 knacce» / HB. MenbankoBa. — M.: M3natenbctBo «Jk3amen», 2014

5. Tectel mo reomerpuu: 7 knacc: k yueOHuky JI.C. AtanacsiHa u np. «['eomerpus 7 — 9
knacce / A .B. @apkos. — M.: U3narensctBo «Dk3amen», 2014

6. JlunakTrdeckne MaTepuabl Mo reomerpun: 7 kiacc: k yuedbnuky JI.C. AtaHacsiHa U 1.
«I"eometpus 7 — 9 knaccer» / Hb. MenbHukoBa, I'.A. 3axaposa. — M.: M3narenscTBO
«Dx3amen», 2014

7. Pabouas Terpanp no reomerpun:8 kinacc: k yaeOHuky JI.C. AranacsiHa u np. «I'eomerpus 7
— 9 knacce / FO.A. I'nazkos, ILM. KamaeB. — M.: M3natenbcTBo «OK3ameny, 2015

8. KonTtpobHblie padoTsl o reomeTpun: 8 kiace: k yueOHuky JI.C. AtanacsHa u ap.
«T'eomerpust 7 — 9 knacce»y / HB. MenbpaukoBa. — M.: U3natensctBo «Ok3amen», 2015

9. Tectel mo reomerpun: 8 kiacc: k yaueOHUKy JI.C. AtanacsHa u np. «I'eomerpus 7 — 9
kyacce / A .B. @apkos. — M.: znatenbcTBo «Jk3ameny, 2015

10. lnnaktuueckue MaTepuabl o reometpuu: 8 kinace: k yueOHuky JI.C. AtanacsiHa u ap.
«I"'eomerpus 7 — 9 knaccer» / Hb. MenbHukoBa, I'.A. 3axaposa. — M.: M3narenscTBO
«Dx3amen», 2015

11. . Pabouas TeTpans no reomerpun: 9 kinace: k yueOHuky JL.C. AtanacsiHa u ap.
«T'eomerpust 7 — 9 knacce» / FO.A. I'maskos, [L.M. Kamaes. — M.: U3narenpcTBo «DK3aMen»,
2016

12. KonTponbHbie padoTel 1o reomerpun: 9 xinacc: k yueOHuky JI.C. AtanacsiHa u ap.
«T'eomerpust 7 — 9 knacce» / HBb. MenbankoBa. — M.: M3natenbcTBo «Jkx3amen», 2016

13. Tectsl mo reomerpun: 9 knacc: k yuebuuky JI.C. Atanacsina u np. «I'eomerpust 7 — 9
knacce / A .B. @apkos. — M.: U3narenbpctBo «Dk3amen», 2016

14. lupaktuueckre MaTepuabl o reometpun: 9 kinace: k yueOnuky JI.C. AtanacsiHa u ap.
«I'eomerpus 7 — 9 knaccer» / Hb. MenbuukoBa, I'.A. 3axaposa. — M.: M3narenscTBO
«Dx3amen», 2016
15. Pabouass mporpamma k yueOHuky JI.C. Atanacsna, B.®@. Byry3oBa. u ap. 7-9 kmaccer

yuebHoe mocobme s oOmeoOpasoBaTenbHbIX  opraHm3anuii/B.® byty3zos. M.:

IIpoceemenue, 2016.

16. Pabouas mporpamma no reomerpun k YMK JL.C. ATtanacsna, B.®. Byry3osa. 7-9 knaccel

/CoctaBurens I'. 1. MacnakoBa. M.: Baxko, 2014.

17. Paboune nporpammel 1o yueOHnkam JI.C. Aranacsaa, B.®@. byrysoBa. u ap. 7-9 xnaccel. -

Bonrorpaa: Yuutens, 2012
18. Pabunosuu E. M. I'eomerpust Ha ToTOBBIX ueptekax. 7-11 xmaccrl/ IIpocsemenue, 2013,
Jlns peanuzaunu 1eneit u 3agad oOy4eHHs MAaTEeMaTHKE 10 TaHHOH MPOrpaMM TaK e MOTYT
MIPUMEHSTBCS] MEUAPeCy PChl 0 OCHOBHBIM TeMaM IporpaMmsl. [1pu peanusanmu nporpaMmbl
MPUMEHSFOTCS TaK e MeIarorniecKie TEXHOJIOTHH: TEXHOIOorus udhepeHnanbHOro
oOyueHwsl, TMYHOCTHO-OpHeHTHUpoBaHHas TexHojorus, MKT.

K Texanuecknm cpeacTsaM oOy4deHuUs, KOTOpbie MOTYT 3(pPEeKTHBHO MCIIONB30BATHCS HA
ypOKax MaTeMaTHKH, OTHOCSTCS KOMIBIOTEP, NN POBOii (poToanmapar, MHTEPaKTUBHAS TOCKA U
zp.

[Tepeuens padoT MpH UCTIONB30BAHUH KOMITBEOTEPA:

—TIOWCK AONOJHUTENBbHON nHpopMannu B MHTEpHETE,

— CO3/laHHe TeKCTa JIOKJIaja,;

— 00paboTKa NaHHBIX MPOBEACHHBIX MATEMATUYECKIX HCCIEIOBAHUH;

— CO3JJaHNe MYJIBbTHMEANHHBIX TPe3eHTalui (TEKCTOB ¢ pUCYHKaMu, poTorpadusiMu u T.11.), B
TOM UYHCJIE JJIs IPEACTABJICHUS PE3YJIbTaTOB UCCIIEN0BATENbCKON U IPOEKTHOM e TENbHOCTH.



IIpu ucnonap30BaHNM KOMIIBIOTEPA YHaIUeCs IPUMEHSIIOT MOJy4YeHHbIE Ha YPOKax
UH(POPMATUKHA HHCTPYMEHTAJIbHBIC 3HAHUS (HarIpuMep, yMEHUs paboTaTh C TEKCTOBBIMH,
rpapUuecKUMHU PEAAKTOPaMH H T.JI.), TEM CaMbIM Y HUX (POPMHUPYETCS TOTOBHOCTD M ITPUBBIYKA
K MPAKTHIECKOMY PUMEHEHHIO HOBBIX MH(OPMAITMOHHBIX TEXHOJOTHA. TeXHHUECKue CpencTaa
HA yPOKaxX reOMETPUH [IHPOKO MPUBJIEKAKOTCS TAKXKE ITPH MOATOTOBKE MPOEKTOB (KOMITBIOTED).

Y4eOHbIX mocoOus 115 YUALHUXCSI:

1. I'eomerpus 7-9 Yuebuuk mist obmeodpasoBaTenbhbix yupeskaenuit/ JI.C. AtanacsH u ap. M.
IIpoceemenue, 2013.
2. 3uB b.I'. I'eomerpust Aunakruaeckue marepuansl. 7 kiacc / b.I'. 3us, B.M. Meiinep. M.
IIpoceewmenne, 2013
3. 3uB b.I'. I'eomerpus Aunakrinueckue marepuansl. 7 knacc / b.I'. 3us, B.M. Meiinep. M.
IIpoceewmenne, 2013
4. Mumenko T.M.. I'eometpus. Tematrueckue Tectsl. 7 knacc/ T.M. Muinenko, A.Jl. biuHkos.
M.: IIpocsemenue, 2013.
5. Pabunosmu E. M. I'eomeTrpust Ha rotoBeIx uepTekax. 7-11 xmaccel/ Ilpocsemenne, 2013.
3usb.I.
6. 'eomerpust unaktiueckue matepualibl. 8 knacc / b.I'. 3us, B.M. Meiinep. M. [Ipocseinenue,
2013
7. 3uB b.I'. 'eomerpus Aunakrinueckue matepuansl. 8 knacc / b.I'. 3us, B.M. Meiinep. M.
IIpoceewmenne, 2013
8. Mumenko T.M.. I'eomerpusi. Tematuueckue tectol. 8 kinace/ T.M. Murenko, A.J[. BauakoB.
M.: Ilpocsemenue, 2013.
9 I'eometpust Junaktudeckue matepuansl. 9 kinace / b.I'. 3us, B.M. Meiinep. M. Ilpocserienne,
2013
10. 3uB B.I'. I'eomerpus Iunakrudeckue Marepuainsl. 9 knacc / B.I'. 3us, B.M. Meiinep. M.
IIpoceewmenue, 2013
11. Mumenko T.M.. I'eomerpusa. Tematrueckue Tectsl. 9 xinacc/ T.M. Mumenko, A.J1.
baunkos. M.: IIpocsemenne, 2013.
12. Pabouas tetpanp no reomerpun: 7 kiacc: k yuebuuky JL.C. Atanacsna u np. «I'eomerpus 7
— 9 knacce» / FO.A. T'naskos, ITLM. Kamaes. — M.: M3narenbcTBO «DK3aMeny, 2014

13. KonTponbHbie paboTel 1o reomerpun: 7 kinacc: k yueOHuky JI.C. AtanacsiHa u ap.
«I'eomerpus 7 — 9 knaccer» / H.b. Menbuukosa. — M.: M3patenscTBo «Kk3ameny, 2014

14. Tectsl o reomerpun: 7 knacc: k yuebnuky JI.C. Aranacsina u np. «I'eomerpust 7 — 9
kyaccey / A.B. @apkos. — M.: U3narenscTBo «DK3amen», 2014

15. Jlnpaktuueckre MaTepuabl o reoMetpuun: 7 kinace: kK yueOnuky JI.C. AtanacsiHa u ap.
«I'eomerpus 7 — 9 knaccer» / Hb. MenbuukoBa, I'.A. 3axaposa. — M.: M3narenscTBO
«Dx3amen», 2014

16. Pabouas tetpans no reomerpun:8 kiacc: k yuebruky JI.C. Atanacsaa u np. «I'eomerpust
7 — 9 knacce» / FO.A. I'nazkos, IL.M. Kamaer. — M.: M3natenbctBo «DK3aMen», 2015

17. KonTponbHble padoTel 1o reomerpun: 8 xinacc: k yueOHuky JI.C. AtanacsiHa u ap.
«I'eomerpus 7 — 9 knaccery / H.b. MenbaukoBa. — M.: M3natenscTBo «Jx3amen», 2015

18. Tectsl mo reomerpun: 8 knacc: k yuebnuky JI.C. Atanacsina u np. «I'eomerpust 7 — 9
kiaccey / A.B. @apkos. — M.: U3narenbcTBo «DKk3ameny», 2015

19. lunaktuueckre MaTepuabl o reoMetpuu: 8 kinace: k yueOHuky JI.C. AtaHacsiHa u ap.
«I"'eomerpus 7 — 9 knaccer» / H.b. MenbHukoBa, I'.A. 3axaposa. — M.: M3narenscTBO
«Dx3amen», 2015

20 . Pabouas terpanpb mo reomerpur: 9 knacc: k yuedbunky JI.C. ATaHacsiHa U TIp.
«T'eomerpus 7 — 9 knaccer» / FO.A. I'naskos, [1. M. Kamaes. — M.: M3natenbcTBO « DK3aMEH»,
2016

21. KonrponbHble padoTsl 1o reomerpur: 9 kiacc: k yueOHuky JI.C. AtanacsiHa u ap.
«I'eomerpus 7 — 9 knaccer» / Hb. MenbaukoBa. — M.: M3patenscTBo «Kk3amen», 2016



22. TecTbl NO reomeTpun: 9 Knacc: K y4ebHuKy J/1.C. ATaHacaHa u ap. «eometpus 7 - 9
Knaccol» / A.B. ®apkoB. - M.: N30aTensCcTBo «3k3ameH», 2016
23. AnpakTnyeckue matepuasibl Mo reoMeTpum: 9 Knacc: K yuebHuky J1.C. AtaHacsaHa v ap.
«l"eometpua 7 - 9 knaccobi» / H.6. MenbHukoBa, I".A. 3axaposa. - M.: 134aTenbCcTBO
«3K3aMeH», 2016
MepeyeHb MHTepPHET pecypcoB, LMGPoBble 06pasoBaTe/ibHbIX PECYPCOB U APYTNX
3NEKTPOHHbIX MHPOPMALMOHHBIX UCTOYHUKOB:

1.Lindhposble o6paszoBaTensHble pecypebl (LLOP) K yuyebHMKam mn3gatensctea "“"MHemMo3mHa"
npegcTas/eHbl Ha caiiTe http://school-collection.edu.ru/

2. www.math.ru. IHTepHeT - nofAepXKa yunTeneit MaTemMaTnky, MaTepuasbl 415 YPOKOB,
othmupaibHble JOKYMeHTbl MrHUCTEpCTBa 06pa30BaHus U HayKu, He06XoauMble B paboTe.
3. www.it-n.ru. CeTb TBOPYECKUX YUUTENE.

4. www.etudes.ru. MaTematunyeckue aTogbl. Ha caiite npefcrasneHbl 3THOAbl, BbINOIHEHHbIE C
1CNOMb30BaHNEM COBPEMEHHO KOMMNbIOTEPHOW 3D-rpadmku, yBnekare/ibHo U MHTePeCHO
pacckasblBatoLme 0 MaTeMaTUKe U ee MPUNOXEHUAX.

5. www.problems.ru. ba3sa fjaHHbIX 3a4a4 Mo BCeM TeMaM LLKO/IbHON MaTeMaTuky. 3afaun
pas3buTbl N0 pybprKam 1 CTENEHN CIOXHOCTW. Ko BCceM 3aadamM NpuBefeHbl peLleHus.

6. www.golovolomka.hobby.ru. F010BoNOMKM ANs YMHbIX NOAENA. Ha calite MOXHO HaiiTu
MHOrO 3afay (IorMyeckmx, Ha B3BeLUMBaHUA 1 [p.), Bapuaummn Ha TeMy Kybuka Py6uka,
3NEKTPOHHbIE Bepcum KHUT P. CmannunaHa, M. MapaHepa, J1. Kapponna, BeeHWs 3aHATUNA,
npuemax paboTbl Ha YpOKax.

7. www.college.ru/mathematics. MaTemaTnka Ha nopTane «OTKPbITbIA KOMNempK ». MOXHO
HalTK y4ebHbI MaTepman No pasnnyHbIM pasaenam MaTeMaTUKN.

8. www.int-edu.ru. VIHCTUTYT HOBbIX TEXHOMOMMIA. Ha cailTe MOXXHO 03HaKOMUTLCA C
npoAyKumeit, npegsiaraemMoin IHCTUTYTOM, Hanpumep, nporpammamm «KmBas CTaTUCTUKa»,
«ABTOl path», pas3BuBatoLLe-06yUatoLLE HACTONbHOM Urpoit «lonn 1 apobu» u ap.

9. school-collection.edu. EgmHas Konnekums LnhpoBbIX 06pazoBaTe/ibHbIX PECYPCOB.

10. http://www.prosv.ru. CaiT nsgatenscrea «pocseLleHne» (pybpuka «MaTeMaTrKa»)
11. http:/www.drofa.ru. CainT nsgarenscrea poda (pybprka «MartemaTnka)

12. http://lwww.center.fio.ru/som. MeTognyeckne pekoMeHAaUNN yYUTeNo- NPeaMeTHUKY
(npepacTasneHbl BCe LLKO/bHbIE NpeaMeTbl). MaTepuasbl 418 CaMOCTOATE/IbHON pa3paboTKu
NPOgUIbHLIX NPO6 1 aKTUBM3aLMK NpoLiecca 06y4eHNs B CTapLUel LLKOse.

13. http://www.edu.ru. LieHTpanbHbIil 06pa3oBaTe/bHbIA NOpTas, COAEPXKUT HOPMaTUBHbIE
LOKYMeHTbl MUHUCTEPCTBA, CTaHAapThl, MH(OPMALMIO 0 NPOBefeHNe IKCNePUMEHTa, Cepaep
NHHOPMaLNOHHON NoAAEPXKKN EAMHOrO rocyjapCTBEHHOr0 3K3ameHa.

14. http://www.legion.ru. CainT nsgatenbcrea «J1ermoH».

15. http://www.intellectcentre.ru. Cait nsgatensctsa «HTeNNeKT-LIeHTp», rae MOXHO HailTu
y4e6HO-TPEHNPOBOYHbIE MaTepuasibl, 4EMOHCTPALMOHHbIE BEPCUMN, GAHK TPEHNPOBOYHBIX
3aflaHnin c oTBETaMW, METOAMYECKNE PEKOMEHAALUN 1 06pa3Libl peLLeHWIA.

MepeyeHb nNeyaTHbIX Nocobuii(Tabnumu):
*  OCHOBHble CBOICTBAa N3MEPEHUS YT/IOB.
* OCHOBHble CBOWCTBA OTK/1aAblBaHWsi OTPE3KOB W YI/I0B.
* BepTtuKanbHble yribl. CMeXHbIe YITibl.
* [epneHgukynsapHble 1 napannefbHble NPAMbIE.
*  PaBeHCTBO TPeYro/bHMKOB.
» [lpu3HaKy paBeHCTBA TPEYro/IbHNKOB.
» BbIcoTa, MeanaHa, buccekTpuca TpeyrosibHuKa.
*  OKpYy>XHOCTb.
*  OCHOBHOE CBOWCTBO NapainesibHbIX NPsAMbIX.
*  YI/ibl NpY NepeceveHnm ABYX NPAMbIX TPETLEN.
*  YI/bl, BNUCAHHbIE B OKPY>XXHOCTb.
*  Bwupapl yrnos.


http://school-collection.edu.ru/
http://www.math.ru
http://www.it-n.ru
http://www.etudes.ru
http://www.problems.ru
http://www.golovolomka.hobby.ru
http://www.college.ru/mathematics
http://www.int-edu.ru
http://www.prosv.ru
http://www.drofa.ru
http://www.center.fio.ru/som
http://www.edu.ru
http://www.legion.ru
http://www.intellectcentre.ru

e OcHOBHbIE CBONCTBA MPHUHA/JIEKHOCTH TOUEK U MPSIMBIX.

o PaBHOOenpeHHBIN TPEYTOJIBHHUK.
o IIpsAMOYronbHEBIN TPEYTrONBbHUK.
e Teopema cunycoB.

o Teopema KOCHHYCOB.

e Teopema ITugaropa.

o IlonoOHbIE TPEYTOIBHUKH.
TemaTuyeckoe NIaHUPOBaAHUeE.
OcoOeHHOCTBIO TEMAaTUYECKOrO IJIAHUPOBAHUS SIBJISIETCSI TO, YTO B HEM COIEPIKUTCS

OIMHUCAaHUuEC

COOTBETCTBYHOLIETO COACPIKAHUS,

BO3MOXKHBIX BU0OB

JCATCIIbHOCTHU
HalpaBJICHHBIX Ha AJOCTHXCHUE IIOCTABJICHHBIX Lleﬂefl

y4aIuxcs

B mpouecce

YCBOGHUSA

oOyueHHs. DTO OPUEHTHPYET YUUTENs Ha YCHIEHUE AEATEIbHOCTHOTO TIOAXO0Aa B OOy4eHNH, Ha
OpraHU3aLHI0 Pa3HOOOPa3HOH y4eOHOH NesITeTbHOCTH, OTBEYArOIel COBPEMEHHBIM IICUXOJIOTO-
MEJAaroru4ecKuM BO33PEHUSIM, HA UCTIONb30BAHUE COBPEMEHHBIX TEXHOJIOTHH.

B ocHoBHOE nmporpaMMHOE cofiepKaHue BKIIOYAI0TCs JONOIHUTENbHbIE BOIIPOCH,
CNOCOOCTBYIOIIHNE PA3BUTHIO MATEMATHIECKOTO KPyro30pa, OCBOSHHIO OoJiee MPOABHHYTOIO
MaTEeMaTHYECKOTO aInapaTa, MaTeMaTHIeCKuX criocoOHocTel. Pacimpenne coneprkanus
reoMeTPUYECKOro 00pa30BaHus B 3TOM CIydae 1aéT BO3MOKHOCTb CYIIIECTBEHHO O0OraTUTh
KPYT pelraeMbIx 3aaad.

7 KJjace
Howmep Conepsxkanue marepuana Konunuectso XapakTepucTUKa
naparpada 4acoB OCHOBHBIX
BUJIOB
NesATeNbHOCTH
y4eHHuKa (Ha
ypOBHE
y4eOHbIX
neiCcTBHI)
I'nasa I. HauanbHble reomMeTpuyecKue 10 OOBACHATD, YTO TAKOE OTPE30K, JIyY
CBeJeHHsl yroJi, Kakue QUrypsl Ha3bIBAIOTCS
1,2 IIpsmas u otpesok. Jlya u yron 2 PaBHBIMH, KaK CDABHUBAIOTCS U
3 CpaBHeHue OTPEe3KOB U YIJIOB 1 U3MEpPSIOTCS OTPE3KU U YTJIbL, UTO
4,5 H3mepenue orpeskos. U3Mepenue 3 TaKOe rpanyc u rpagycHas Mepa
6 yIJIOB 1 yIJla, KaKOM yroJl Ha3bIBAETCs
7 CMesxHbIe U BEpTHKAJIbHbIE YIJIbI 1 NPSAMBIM, TYIIBIM, OCTPBIM,
[leprieHnUKyNIAPHBIE PSMbBIC 1 Pa3BEPHYTHIM, YTO TAKOE CEpEeaMHA
Peenue 3anau 1 OTpe3Ka 1 OUCCEeKTpHCa yIiia, KaKkue
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yTJIbl HA3BIBAKOTCS] CMEXKHBIMH U
KaKHe BEPTHUKAJIbHBIMI,
(dbopmMyupoBaTh 1 0OOCHOBBIBATH
YTBEPIKAEHHS O CBOHCTBAX CMEXKHBI
U BEPTHKAJIbHBIX YIJIOB;

OOBSICHATD, KaKHE MpsIMbIE
HA3bIBAIOTCS TIEPIICHIUKYJSIPHBIMH,
(dbopMyupoBaTh 1 0OOCHOBBIBATH
YTBEPKIACHUE O CBONCTBE ABYX
NPSIMBIX, TEPIIEHINKYISIPHBIX K
TpeTbel, n300paxarb U
pacrio3HaBaTh yKa3aHHbIE
npocreimme GUrypel Ha YepTexKax,
pewarhb 3a7a4u, CBSI3aHHbIE C STHMH
npocTedmmMu pUrypamu




Taasall. T

PEeYroJIbHUKHU

—_
~

I ON N Ry N —

Tpeyronbauk

IlepBelii IpU3HAK PABEHCTBA
TPEYroJbHUKOB
Ilepnennuxynsp

npsiMoit MenuaHel, OUCCEKTPUCH U
BBICOTBI TPEYTOJIbHUKA
CaoiicTBa paBHOOEIPEHHOTO
TPEeyrojbHUKa

BTopoii u Tpetnii npusHaKu
paBeHCTBA TPEYTOJIbHUKOB
OKpyKHOCTB

3ajaqyu Ha OCTPOEHUE
Pemenue 3ana4
KonTponbHas pabora
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OOmbscHsTD, Kakas purypa
HA3bIBAETCS TPEYTOJIbHUKOM, YTO
TaKO€ BEPIIHUHBI, CTOPOHBI, YTJIbI 1
NEPUMETP TPEYTOIBbHUKA, KAKOH
TPEYTOJIbHUK Ha3bIBACTCS
paBHOOEIPEHHBIM U KaKOH
PaBHOCTOPOHHHM, KaKHe
TPEYTOJIbHUKU Ha3bIBAIOTCS
pPaBHBIMH, U300paxkaTh U
pacrio3HaBaTh Ha YepTekKaX
TPEYTOJIbHUKU U UX 3JIEMEHTHI,
(bopMyJTUPOBATH U JOKA3LIBATH
TEOPEMBI O TIPU3HAKAX PABEHCTBA
TPEYTOJIbHUKOB, OOBSICHATD, YTO
HA3bIBACTCSI MIEPIICHANKYJISIPOM,
NPOBENEHHBIM M3 TaHHON TOYKH K
TaHHOH MpsIMOH; (OPMYyIUPOBATH I
JOKa3bIBATh TEOPEMY O
NEePIEHINKYJIISIPE K MPSIMOL;
OOBSICHATD, KAKUE OTPE3KU
Ha3bIBAIOTCS MEIUAHOM,
OUCCEKTPHUCON U BBICOTOM
TPEyTroJIbHUKA;, (POPMYJIHPOBATH W
JOKa3bIBATh TEOPEMBI O CBOMCTBAX
paBHOOEIPEHHOTO TPEYTOJNbHUKA,
pelarhb 3a7a4u, CBA3aHHbIE C
NpPU3HAKAMU PAaBEHCTBA
TPEYTOJIbHUKOB M CBOMCTBAMU
paBHOOEIPEHHOTO TPEYTOJNbHUKA,
bopMyIHpOBaThH ONpeneIeHNE
OKPY’KHOCTH, OOBSCHSTD, YTO TAKO
LEHTP, PaIuycC, XOpAa U IUAMETP
OKPY’KHOCTH, pelIaTh MpoCTeHInne
3a/la4M Ha TIOCTPOEHHUE (MTOCTPOESHH
yria, PaBHOTO JaHHOMY,
NOCTPOEHHE OMCCEKTPHCH YIIIa,
MIOCTPOCHHE MEPIIEHIUKYISIPHBIX
NPSIMBIX, IOCTPOEHUE CEPEIIHBI
oTpe3ka) u Oosee CIOKHBIC 3aa9H,
UCTIONB3YIOIINE YKa3aHHbIE
MPOCTEHIINE;, COTIOCTABJIATD
MOJIYYEHHBIN pe3yNbTaT C YCJIOBHEN
3a/1a4M; aHAJIU3UPOBATH BO3MOJKHE
ciydau

Taasa I11. 1T

APAJLICJIbHBIC IPAMbBIC

1
2
3

[TapannenbHbie

npsimble [IpusHaku napannenbHOCTH

IBYX MPSIMBIX

AKCI/IOMa napajiiCJIbHBIX MPAMbBIX
Pemenue 3amau
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DopMyMpOBATH ONPEACIICHNE
NapaIeNIbHBIX MPSIMBIX; OOBSICHSITI
C MOMOIIBIO PUCYHKA, KAKHUE YTJIBL,
00pa3oBaHHbBIE ITPU TIEPECEUECHUN
IBYX NMPSIMBIX CEKYILEH,
Ha3bIBAIOTCSI HAKPECTIIEKALUMH,
KaK1e ONHOCTOPOHHUMH U KaKUe




COOTBETCTBEHHBIMH;
(bopMyJTUPOBATH U JOKA3LIBATH
TEOPEMbl, BbIPAKAIOIINE MPU3HAKH
napasieIbHOCTH JBYX MPSIMBIX;
OOBSICHATD, YTO TAKOE AKCHOMBI
reOMeTPHUH U KaKHe aKCHOMBI YiKe
HCIIOJIb30BAJIHCH PaHee;
(bOopMyJIUPOBATH AKCHOMY
napaieIbHbIX MPSIMbIX U BBIBOIUT
CIencTBUs U3 He€, POPMYJIHPOBATE
U TOKa3bIBATb TEOPEMBI O
CBOWCTBAX MapajlieIbHbIX TPSMBIX
oOpaTHBIE TEOpeMaM O MPU3HAKAX
NapauIeIbHOCTH, CBSI3HHBIX C
HaKpECT JIeKAIIUMH,
COOTBETCTBEHHBIMH U
OTHOCTOPOHHUMH YTJIAMHU, B CBS3H
3THM OOBSCHSITh, YTO TAKOE
YCJIOBUE U 3aKJII0OYEHUE TEOPEMBI,
Kakasi TeoOpeMa Ha3bIBaeTCsI
00paTHOM N0 OTHOIIEHHIO K TAHHOI
TeopeMe, OOBSICHITh, B UM
3aKJII0YAETCS METON
JI0Ka3aTeJbCTBA OT MPOTUBHOIO!
(bopMyTUPOBATh U JOKA3LIBATH
TeopeMbl 00 yriax ¢
COOTBETCTBEHHO MapajlIeIbHBIMHU
NEePIEHINKYITPHBIMH CTOPOHAMH,
NPUBOAUTH MPUMEPHI
HCIOJIb30BAHUS STOrO METO/A,;
pelIaTh 3aa44 Ha BBIYHCIICHHE,
JIOKa3aTeIbCTBO U MOCTPOCHUE,
CBsI3aHHBIE C MapaJIeIbHbBIMU
PSIMBIMU

I'naBa IV. CooTHomeHUs1 MeKAY CTOPOHAMM H 18
YIJIAMH TPEYroJbHUKA
12 CyMMa yIiioB TpeyroibHHUKa 2
3 CooTHouIeHNs MeXy CTOPOHAMHU U 3
4 yIJaMU TPEYrOJbHUKA 14
KonTponbHas pabora Ne 4 43
IIpsimoyronbpHbIE TPEYTOJBHUKHT 1

IlocTtpoenne TpeyroibHUkKa IO
TPEM dJIEMEHTAM

Pewenue 3anau

KonTponpHas pabora Ne 5

DopMyMpoBaTh U AOKA3BIBATH
TEOpPEMY O CYMME YTIJIOB
TPEYTrOJIbHUKA U €€ CIIEACTBUE O
BHEIIIHEM YTJIE TPEYTOJIbHUKA,
MPOBOJUTH KJIACCU()HUKALNIO
TPEYTOJIbHUKOB T10 YIJIaMm,
(bopMyTUPOBATh U JOKA3LIBATH
TEOPEMY O COOTHOIIEHUSIX MEXKIY
CTOPOHAMH U YIJIaMH TPEYTOJIbHUK?
(npsimoe u oOpaTHOE yTBEPKICHHS])
U CIIEACTBUA U3 HEE, TEOPEMY O
HEPaBEHCTBE

TPEyroJbHUKa; (OpPMyIHUpOBaTh U
JOKa3bIBATh TEOPEMBI O CBOMCTBAX
NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
(IPSIMOYTONBHBIN TPEYTOJIBHUK C
yrioMm 30°, MpU3HaKU paBEHCTBA
NPSIMOYTOJIbHBIX TPEYTOJbHUKOB),




(bopMyJTUPOBATH OTIPEIEICHIUS
PacCTOSIHUSL OT TOYKHU 710 MPSIMOH,
PACCTOSIHUSI MEXKY MapaslieIbHBIMI
MPSIMBIMU, PeIlaTh 3aa41 Ha
BBIYHCJICHHUE, JOKA3aTEIbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C
COOTHOUIEHUSIMUA MEXKIY CTOPOHAME
U yIJIaMU TPEYrOJbHUKA U
PacCTOSTHUEM MEXKAY
napajieIbHbIMU TIPSIMBIMH, TTPH
HEOOXOIMMOCTH TPOBOIAMTD IO XOJT
PELICHUs TOTIOTHUTENbHbBIC
MOCTPOEHHUS], COTIOCTABJIATD
MOJYYEHHBIN pe3yNbTaT C YCIOBUEM
3a/1a4y, B 3a/1a4ax Ha MOCTPOEHUE
HCCJIEZIOBATh BO3MOXKHbIE ClIydan

IHoBTopenue. Pemenue 3agau 12
8 kyacc
Howmep Conepxanue Konnuectso XapakTepucTUKa
naparpada MaTepuasa 4acoB OCHOBHBIX BHJIOB
NesATENbHOCTH YUSHHKA
(Ha ypoBHE yueOHBIX
NeHCTBHI)
I'nasa V. UeTbIpéxyroJibHUKH 14 OOBACHATD, YTO TAKOE JIOMAHAs,
12 MHOroyrojsbHUKH 26 MHOTOYT'OJIbHUK, €rO BEPIINHEL,
3 [Tapannenorpamm u 4 CMEKHBIE CTOPOHBI, TUATOHAJIH,
Tpanenus 11 n300pakaTh M PaciO3HABATH
HpﬂMOYFOJ'IbHI/IK, MHOT'OYT'OJIbHUKH Ha YEPTEKAX,

pom0, KBampat
Pemenue 3anau
KonTponbHas pabora
Ne 1

MOKa3bIBATh
3JIEMEHTbl MHOTOYTOJIbHUKA, €ro
BHYTPEHHIOIO U BHELIHIOI 00JacTH,;
(bopMyTHPOBATH ONpe/ieIeHue
BBIMYKJIOTO MHOTOYTOJIbHUKA,;
n300pakaTh M Pacro3HaBaTh
BBIMYKJIbIE U HEBBIMYKJIbIE
MHOTOYTOJIbHUKH; (POPMYJTUPOBATH U
JIOKa3bIBATh YTBEPIKACHUS O CyMMe
YIJIOB BBIMYKJIOTO MHOTOYTOJIbHUKA
U CyMM€ €ro BHEIIHHUX YTJIOB;
OOBSCHSITH, KAKHE CTOPOHBI
(BepIIMHBI) YETHIPEXYTOIbHIKA
Ha3bIBAIOTCS MPOTHUBOIOJIOKHBIMHY;
(bopMyTUPOBATH OTPEIETICHIS
napauiesiorpaMma, TpanewuH,
paBHOOEIPEHHON U MPSIMOYTOJBHON
Tpamneuui, NpsiMoyroJbHUKa, poMOa,
KBazpaTa; u300pakaTh U
pacno3HaBaTh 3TH
YETBIPEXYTONbHUKH;
(bopMyTUPOBATh U JOKA3LIBATH
yTBepsKAeHHUs 00 UX CBOIMCTBAX U
NpU3HAKAX, peluaTh 3a4a41 Ha




BBIUHCIICHHE, T0KA3aTENbCTBO U
MIOCTPOEHHE, CBSI3AHHBIE C STUMHU
BU/IAMHU YETHIPEXYTOJIbHUKOB;
OOBSICHATD, KAKUE JIBE TOUKH
HA3bIBAIOTCS CHMMETPUIHBIMH
OTHOCHTEJIBHO MPSIMOH (TOYKH), B
KaKOM cily4dae (purypa Ha3bplBaeTcs
CUMMETPUYHOU

I'nasa VI. Iliomann 14 OOBACHSTH, KaK MPOU3BOIUTCS
12 ITnomanp 2 U3MEpPEeHHE IIOLAneH
3 MHOTOYT'OJIbHHKA 6 MHOT'OYTI'OJIbHUKOB, KaKHE
ITnomanu 321 MHOTOYTOJIbHUKH HA3bIBAIOTCS
rnapasiiejiorpamMmma, PaBHOBCIUKHMU U KAKUEC
TPEYTroJIbHUKA U PaBHOCOCTABJIEHHBIMU,
Tpanenuu (bopMyIHpPOBAaTH OCHOBHBIE CBOICTBA
Teopema [Tudaropa IUIOINAAEH U BBIBOIUTH C UX
Pemrenue 3amau MOMOIIBEO (POPMYJIBI TIOMIAACH
KontponbHast pabora Ne IPsIMOYTOJIbHHKA,
2 napajuieiorpaMMa, TPEyTroJIbHHKA,
Tpaneuuy; GopMyIupoBaTh U
TOKa3bIBaTh TEOPEMY 00 OTHOLIEHUH
TJIOIIAAEH TPEYTOJIbHUKOB,
UMEIOIIUX 10 PABHOMY YTV,
(bopMyIUPOBATH U JOKA3LIBATH
teopemy [Iudaropa u oOparnyro eii;
BBIBOAHTD (popMmydy I'epoHa st
TUTOINAAH TPEYTOJbHUKA, PEIIaTh
3a/la4M Ha BBIYHUCIICHUE U
I0Ka3aTeIbCTBO, CBS3aHHBIE C
dbopMysaMu TIOIIaNeH U TeOpeMOi
IMugaropa
I'nasa VII Ilogo6Hble TpeyroibHHKH 19
1 Omnpenesnenne monoOHBIX 2 OOBACHATD MMOHSITHE
2 TPEYrOJIbHUKOB 5 MIPONOPLIUOHATIBHOCTU OTPE3KOB;
3 IIpusHaku nonobus 1 (bopMyIHpPOBAThH ONPENETCHUS
4 TPEYrOJIbHUKOB 7 NOJOOHBIX TPEYTOJBHUKOB U
KonTponbHas pabora Ne 3 k03 (ppunmenra nogodus;
3 IIpumenenue mopodusi 1 (bopMyTUPOBATh U JOKA3LIBATH

K JOKA3aTeJIbCTBY TEOPEM
U PELICHUIO 3a7a4
CooTHOIIEHHST MEXKITY
CTOPOHAMH U

yIJaMH HNPSMOYTOJIbHOT
O TPEYyroJibHUKA
KonTponbHas pabora Ne
4

TeOpeMbl: 00 OTHOIIEHUH TLIOIIAIeH
noNOOHBIX TPEYTONBHUKOB, O
MpU3HAKAX MOAOOHS TPEYrOJbHUKOB,
O CpenHel JIMHUU TPEYTrOJbHUKA, O
MepPECeUCHN MEINaH TPEYTONbHUKA,
O MPOMOPLIMOHATIBHBIX OTPE3Kax B
MPSIMOYTOJIBHOM TPEYTOIbHUKE;
OOBSCHSITh, UTO TAKOE METON
nonobwust B 3a1a4axX Ha TMOCTPOEHUE,
U TIPUBOAUTH MPUMEPLI MPUMEHEHUS
3TOr0 MeToAa; OOBSICHATD, KaK
MOJKHO MCTIOJIb30BaTh CBOHCTBA
NMONOOHBIX TPEYTOJIBHUKOB B
H3MEPHUTENBbHBIX paboTax Ha




MECTHOCTHU, OOBSCHSTD, KAK BBECTH
TIOHSITHE TTOO0WS JIst
NPOM3BOJIbHBIX (PUTYD;
(bopMyJIUPOBATH ONPEIICTICHHS U
WLTFOCTPUPOBATH MOHATHUS CHHYCA,
KOCHHYCa U TAHT'€HCA OCTPOTro yriia
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJUTH OCHOBHO®
TPUTOHOMETPHUECKOE TOXKAECTBO U
3HaYEHHsI CHHYCa, KOCHHYyCa U
TaHrenca a1s1 yrios 30°, 45°, 60°;
pelarhb 3a7a4u, CBA3aHHbIE C
noJ00HEeM TPEYTOJIbHUKOB, IS
BBIYHCIICHUSI 3HAYCHH
TPUTOHOMETPHUECKUX (YHKIIHI
HCIOJIb30BATh KOMIBIOTEPHBIE
POrpaMMBbl

I'naa VIII. OkpyKHOCTH 17
12 KacarenpHas k 34 HccnenosaTe B3aMMHOE
3 OKPY2KHOCTHU 3 PacnoyIoKEeHUE NPSIMON U
4 LlenTpansHele n 4 OKPY’KHOCTH;, (POPMYyJIHPOBAThH
BIMCAHHBIE YTJIbI 2 ONpeaeIeHNe KacaTeIbHON K
YeTtripe 3aMeuaTenbHbIE 1 OKPY’KHOCTH;, POPMYJIHPOBATh U

TOUYKH TPEYTrOJIbHUKA
Brmcannas u omucanHast
OKPY>XKHOCTH

Pemenue 3amau

KonTponbHas pabora Ne
5

TIOKa3bIBATh TEOPEMBI. O CBOHCTBE
KacaTeJbHOU, O MPU3HAKE
KacaTeJbHOH, 00 oTpeskax
KacaTeJIbHbIX, IPOBEIEHHBIX U3
OJHOH TOuKH; (popMyIHpOBATDH
MOHSITHS LICHTPAJIBbHOTO yIia U
IpagyCHOI Mepbl AyTU OKPYKHOCTH,
(bopMyTUPOBATH U JOKA3LIBATH
TEOpEMbIL. O BIIMCAHHOM YTJIE, O
NPOU3BECHUH OTPE3KOB
NePECEeKArOIINXCSI XOP;
(bopMyTUPOBATH U JOKA3LIBATH
TEOPEMbl, CBSI3aHHBIE C
3aMe4aTesIbHbIMH TOYKAMHU
TPEyTOoJIbHUKA: O OMCCEeKTpHCe yriia
U, KaK CJICICTBHE, O MEPEeCeUCHUN
OMCCEKTPUC TPEYTONbHUKA, O
CepeIMHHOM MEePIEeHANKYJISPE K
OTPE3KY U, KaK CJIEACTBUE, O
nepecevyeHH CepeIuHHbBIX
NEePIeHANKYJISIPOB K CTOPOHAM
TPEYroJbHUKA, O TIePeCeueHHH
BBICOT TPEYTOJIbHUKA;
(bopMyJTUPOBATH OTIPEIETICHIS
OKPY>KHOCTEH, BIMCAHHOM B
MHOT'OYTOJIbHUK U OMTUCAHHOH OKOJIO
MHOT'OYTOJIbHHKA; (POPMYJIUPOBATH U
JOKa3bIBaTh TEOPEMBI. 00
OKPY>KHOCTH, BIMCAHHOM B




TPEYTOJIbHUK; 00 OKPY>KHOCTH,
ONMCAaHHOH OKOJIO TPEYroJbHUKA; O
CBOICTBE CTOPOH OMUCAHHOTO
YeTbIPEXYTOJNbHUKA, O CBOMCTBE
yTJIOB BIMCAHHOTO
4eTbIPEXYTOJNbHUKA;, pelIaTh 3a1a4uu
Ha BBIUUCIIEHHE, 10Ka3aTeJbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C
OKPY>KHOCTBIO, BIIMCAHHBIMU U
OMMCAaHHBIMU TPEYTOJbHUKAMU U
YeTbIPEXYTONbHUKAMMU, UCCIIEN0BATh
CBOWCTBA KOH(UTYpaLHUii,
CBSI3aHHBIX C OKPYKHOCTBIO, C
MOMOLIBE0 KOMITBFOTEPHBIX

porpaMmm
IlosTOpenue. Pemenue 3agau 4
9 kJjace
Howmep Conepsxkanue marepuana KonuuectBo XapakTepucTuka
naparpada 4acoB OCHOBHBIX BHJIOB
NesATeNbHOCTH
yueHHKa (Ha
yPOBHE yueOHBIX
neCcTBUI)
IlosTOpeHue xypca reomerpun 8 Kyacca 2
I'nasa IX. BekTopsl 12 DopMyIUpPOBATH ONPEAEIECHUS U

123 ITonaTne BexTOpa
CnosxeHue U BEIYUTAHUE

BEKTOPOB

IIpuMmenenune BEKTOPOB K
pELIeHHIO 3a/1a4
KonTponbhas pabora Ne 1

YMHOKEHHE BEKTOpPA Ha YUCJIO.

— N

WJUTIOCTPUPOBATD MOHATHS BEKTOPA,
€ro JJINHBI, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB, MOTUBHUPOBATH BBEICHHUE
MOHSITUI U JENCTBUH, CBS3AHHBIX C
BEKTOPaMHU, COOTBETCTBYIOILIUMU
MIPUMEPAMH, OTHOCSLIIUMHUCS K
(U3MUEeCKUM BEKTOPHBIM BEJIMUHNHAM,
MIPUMEHSATH BEKTOPBI U AEHCTBUS HAJ
HUMHU IIPU PELIEHUN I€OMETPUUECKUX
3a71a4

I'nasa X. Metoa KoopauHaT

OOBACHATD M WILTFOCTPUPOBATD

12 Koopaunate! BekTopa

3 [Ipocreitine 3anaun B
KOOpAMHATax
YpaBHEHUS OKPYKHOCTH U
psIMOI

Pemenue 3amau
KonTponbhas pabora Ne 2

MOHATHUS NPSIMOYTOJIBHOW CHCTEMBI
KOOPAHMHAT, KOOPIAMHAT TOYKHU U
KOOPAMHAT BEKTOPA;, BBIBOAUTD U
WCIIOJIB30BATh NPU PELICHUH 3a1a4
(bOopMyJIBI KOOPIUHAT CEPEANHBI
OTpe3Ka, AJIUHBI BEKTOPA, PACCTOSIHUSA
MEXAY ABYMsl TOUKAMH, YPaBHEHUS
OKPY>KHOCTH U IIPSIMOI

I'naBa XI. CooTHomIeHHsI MeKAY CTOPOHAMH

U yIJaMH TpeyrojbHuka. CkajasipHoe
Npou3BeAeHHE BEKTOPOB

DOopMyNIHPOBATE U UITIOCTPUPOBATH
ONpeneNeHnsl CHHYCa, KOCUHYCA,
TaHI'€HCa U KOTaHreHca yryos ot 0 1o

1 CuHyc, KOCUHYC, TAHT€HC,
2 KOTaHI'€HC yTIJa
CoOoTHOIIEHHST MEXKITY
CTOPOHAMH U YIJIaMH

— L) O\ W

180°; BRIBOIUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO U
(hOopMyJIBI IPUBEIECHUS,
(bopMyIHpOBATh U TOKA3bIBATH




TpeyrosibH1Ka 1
CkangpHoe npou3ssefeHue

BEKTOpPOB

PelleHwne 3agauy

KoHTponbHas pabota Ne 3

"naBa XlI. nHa OKpY>KHOCTU U nioLaab 12
Kpyra
12 MpaBrnbHbIE MHOTOYTO/IbHUKM 4
[ONnHa OKPY>KHOCTU W NoLwlagb 4
Kpyra 31

PelueHwne 3agay
KoHTponbHas paboTa Ne 4

"naBa XII1. ABmxeHus 6
12 lNoHATNe ABMXeHUA 2
MapannenbHbIin NepeHoc K 2

noBopoT 2

1

PelleHue 3agau

I"naBa XIV. HavanbHble cBeieHMA U3 4
CTepeoMeTpUn

TeopemMbl CUHYCOB MU KOCUHYCOB,
MPUMEHATb UX NPU peLLeHnm
TPeyronbHUKOB; 00BACHATb, Kak
MCNONb3YHTCA TPUTOHOMETPUYECKIME
(hopMy/ibl B M3MepUTENbHBIX paboTax
Ha MeCTHOCTY; (hOpMynnpoBaThb
onpeseneHns yrnia Mexxay BeKTopamu
N CKaNgpHOro npov3BeAeHNs
BEKTOPOB; BbIBOAUTL OpMYny
CKa/IAPHOro Npov3BeAeHNs Yepes
KOOPAMHATbI BEKTOPOB;
(hopmynmMpoBaTb U 060CHOBbLIBATb
YTBEPX/eHWe O CBOMCTBAX CKa/IAPHOIO
MPOU3BELEHS; UCMO/b30BaTb
CKa/IApPHOE NPOV3BEEHNE BEKTOPOB
npwv peLleHny 3agau

dopmynunpoBaTtb ornpeseneHue
MpPaBUIbHOTO0 MHOMOYrO/IbHUKE,;
(hopMynmMpoBaTh 1 LOKa3bIBaTb
TeopeMbl 06 OKPY>KHOCTSX, OMUCaHHOM
OKO/10 MPaBu/IbHOr0 MHOTOYTo/IbHUKa
1 BMUCAHHOW B HEro; BbIBOAUTH U
1CNob30BaTh POPMY/Ibl AN
BbIYMCNEHMA NOLLAAM NPaBUILHOTO
MHOrOYro/IbHUKa, ero CTOPOHbI U
pazmyca BN1caHHOW OKPYXXHOCTMW,
peLaTh 3a4ayn Ha NoCTPoeHue
MpaBU/IbHbIX MHOIOYT0/IbHUKOB;
0OBACHATL NOHATUA [/INHbI -
OKPY>KHOCTW W MAOLLaAN Kpyra,
BbIBOANTL (hOPMY/bl 4191 BBIYNCIEHNS
LJIHbI OKPY>XXHOCTU U A/INHbBI ByTW,
naowaamn Kpyra v niowaam Kpyrosoro
CeKTopa; NPUMEHATb 3TN POPMY bl
npu peLueHnn 3agay

OO6BACHATL, UTO TaKOE OTOOpPaKEHME
NNOCKOCTU Ha cebsl U B KaKOM Cryyae
OHO Ha3bIBAETCA [ABUKEHVEM
NMIOCKOCTU; 0OBSCHATL, YTO TaKoe
0ceBasi CUMMETPUS, LiEHTPasIbHas
CUMMETPUS, NapannefbHbIin NepeHoc v
NMOBOPOT; 060CHOBbIBATb, YTO 3TU
0TOBOpaXKEeHMS MNOCKOCTU Ha cebs
SBNAOTCS

[BWKEHUAMMN; OOBACHATb, KakoBa
CBSI3b MEXAY ABVKEHUAMU U
HaIOXXEHUAMU; UNNKOCTPUPOBATb
OCHOBHbIE BU/bl ABVXXEHWIA, B TOM
yuncrne C NOMOLLbH KOMMbHOTEPHbIX
nporpamm

OO6BACHATb, YTO TaKOE MHOMOrpaHHUK,
ero rpaHu, péépa, BepLUMHbI,



MHororpaHHUKH
Tena u noBepxHOCTH
BpallleHus

[\

[\®)

JUaroHaJIH, KAKOM MHOTOTPaHHUK
Ha3bIBACTCS BBIMYKJIbIM, YTO TAKOE N-
yTrOJIbHAS IPU3Ma, €€ OCHOBAHUA,
OOKOBBIE TPaHU 1 OOKOBBIE PEOPA,
Kakasi Mpr3Ma Ha3bIBAeTCs MPSIMOi 1
KaKasi HAKJIOHHOH, YTO TaKO€ BBICOTA
MPU3MBI, KaKasi PU3Ma Ha3bIBAETCS
napaijieJenune oM U Kakoil
napaJiiesenune;] Ha3bIBaeTCs
NPSIMOYTOJILHBIM; (POPMYJIUPOBATH U
00OCHOBBIBAThH YTBEPKACHUS O
CBONCTBE JUaroHajen
napaJuiesiendnesa u o KBaapare
IMArOHAN MPSMOYTOJIbHOTO
napaJienenunena; oObsICHITh, 4TO
Takoe 00bEM MHOTOTPaHHHUKA,
OOBSICHSITh, KAKOW MHOTOIPAaHHUK
Ha3bIBACTCS MUPAMH/IOMN, YTO TAKOE
OCHOBaHUE, BEpIITNHA, OOKOBBIC TPaHH,
OoKOBBIE pEOpa U BBICOTA MTUPAMUJIBI,
Kakasi MUpaMuia Ha3bIBAETCSI
NPaBUIIBHOH, YTO Takoe arnodema
NpPaBUJIbHON MUPAMHIbL, OO BSICHSATD,
KaKO€ TeJIO Ha3bIBAETCS LIMJIMHAPOM,
YTO TAKOE€ €ro OCh, BBICOTA,
OCHOBAHMS, paaNyc, OOKOBast
MOBEPXHOCTb, 00pa3yIoIIHe, Pa3BEPTK:
OOKOBOI MOBEPXHOCTH, KAKIMH
(dopMyiamMi BbIpaKatOTCsl 00BEM U
IoIaab OOKOBOH MOBEPXHOCTH
UWINHIPA, OOBSICHSTH, KAKOE TEJIO
Ha3bIBAETCS] KOHYCOM, YTO TAKOE €ro
OCb, BBICOTa, OCHOBaHHE, OOKOBast
MOBEPXHOCTb, 00pa3yIoIIHe, Pa3BEPTK:
OOKOBOI MOBEPXHOCTH, KAKUMH
(dbopMyTaMu BBIPAKAIOTCST OOBEM
KOHYCa U TUIOMaab OOKOBOH
MOBEPXHOCTHU, OOBSCHSITh, KaKast
MOBEPXHOCTDb Ha3bIBaeTCs chepoi u
KaKO€ TeJIO Ha3bIBAETCS [APOM, YTO
TaKOe Paanyc U auaMetp chepsl
(1rapa), pacrio3HaBaTh HA PUCYHKAX
NpU3MY, MapajuieNienuea, MUpaMuny,
LIJTHHIP, KOHYC, L1ap

IloBTOopenue. Pemenue 3agau. O6 akcuomMax njiaHUMeTpPHH

Urorosas koHTponbHast padora Ne 5
8

Temamuuyeckoe njaHupoeanue.



7 Kjaace

Ne i/t Tema Kon-Bo
4aCOB
1 HauanbHble reOMeTpUYeCKUEe CBEICHUS 10
2 TpeyronbHuku 17
3 IlapannenbHble NTpsiMbIe 13
4 CooTHOUIeHHs] MeXly CTOPOHAMHU U YIJIaMHU TPEYroJbHUKA 18
5 ITosTropenue. Pemenue 3anau. UITOrosbiil TecCT. 10
nToro 68
8 knacc
1 YeTbIpexyroJbHUKN 14
2 Ilnomane 14
3 ITonoOHbIE TPEYTOJbHUKH 19
4 OKpY>KHOCTb 17
5 IlosTOpeHue 4
nToro 68
9 knace
1 ITosTOpeHnue kypca 8 kiacca 2
2 Bexrops! 12
3 MeTon KOOpaAUHAT 10
4 CoOTHOUIEHNE MEXy CTOPOHAMU U YIJIaMH TPEYTroJIbHUKA 14
5 JInuHa OKPy»KHOCTH M ILUIOIIAJAb Kpyra 12
6 JIBrokeHue 6
7 HauanbHble CBeAEHUS U3 CTEPEOMETPUN 4
8 IloeTopenue. Pemenue 3anau. Akcuomsbl mmanuMerpuu. Mitorosas k.p. 8
nToro 68

KTTI nyst 7-9 knaccoB B OTAENBHBIX (haiiiax.




[Tpunoxenue k nporpamme.
HopMmbl OLieHKH 3HAHHI, YMEHHH U HABBLIKOB YYAIIUXCS 10 MATEMATHKE.

1. QOuenka nUCbMEHHBIX KOHMPOILbHBIX PAOOM 00YHAIOWIUXCA RO MAMEMAMUKe.
OTBeT OLIEHNBAETCSI OTMETKOU «5», €ClIu:

paboTa BBIMOJHEHA TTOJTHOCTHIO,

B JIOTHYECKHUX PACCYKISHUSIX 1 OOOCHOBAHUH PEIIEHUS] HET MPOOEJIOB U OMHUOOK;
B PEIIEHUH HET MATEMaTHYEeCKUX OIMMOOK (BO3MOKHA OTHA HETOYHOCTD, OMUCKA,
KOTOpAasi He SIBJISIETCS CIIEICTBUEM HE3HAHUS WM HEMOHUMAaHUs yueOHOTrO
MaTepuana).

OTmeTKa «4» CTaBUTCS B CIEAYIOIUX CIyYasX:

paboTa BBIMOJIHEHA MTOJTHOCTHI0, HO OOOCHOBAHUS LIIATOB PEIIEHHSI HEAOCTATOUHBI
(ecnu ymeHre 0OOCHOBBIBATD PACCYKICHUS HE SIBJSUIOCH CIIELIUATbHBIM OOBEKTOM
MIPOBEPKH);

JOMYIIEeHBI OHA OITHOKA MITH €CTh JIBA — TPU HEOYETA B BHIKJIATKAX, PUCYHKAX,
yeprexax wid rpadukax (ecnm 3Ta BUIBI padOT HE SIBJSUTUCH CIIEIIHAIbHBIM 00beKTOM
MIPOBEPKH).

OtmeTtka «3» CTaBUTCS, €CJIU:

nomnyineHo doyee omHOM omMOKY win Ooiee ABYX — TPEX HEIOYETOB B BBIKJIAIKAX,
yepTexax win rpadukax, Ho obydaromuiics odaanaeT o0s3aTeTbHBIMUA YMEHHUSIMH 110
MIPOBEPSIEMON TEME.

OTMmeTKa «2» CTaBUTCS, €CIIH:

JOTYILIEHbI CYIIEeCTBEHHBIE OINOKH, MOKa3aBILINe, YTO O0yJaroIuiics He o0aamaer
00s1- 3aTeIbHBIMA YMEHUAMU IO I[aHHOfI TeMe B TTOJIHOM MEpE.

Y4uTeNb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha BONPOC UM OPUTHHAIBHOE
peleHne 3aJa4, KOTOPbIE CBHIETENLCTBYIOT O BHICOKOM MaTeMAaTHY€CKOM Pa3BUTHHU
oOy4aro1merocs; 3a pemenne 0oJjiee CIOKHOM 3a1a4 WK OTBET Ha 00JjIee CII0XKHBIN BOMPOC,
NPeIJIOKEHHBIE 00YYaI0IEMYCs TOTIOTHUTENBHO MTOCIIE BBITIOTHEHUST UM KaKUX-JTH00 APYTHX
3a4aHUN.

2. Quenka ycmmupix omeemos 00y4auuxcs no Mamemamuxe.
OTBeT oLleHNBaeTCsl OTMETKOH «5», €ClIN YUEHHK:

IIOJTHO PAacKPBUI COAEPKaHNe MaTepuaa B 00beMe, MPeayCMOTPEHHOM IIPOrPaMMO U
y4eOHHUKOM,;

U3JIOKHJT MaTE€PHaJ IPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YsI MATEMATHIECKYFO
TEPMHHOJIOTHIO M CUMBOJIHKY, B OIIPEEIEHHON JIOTHYECKOH MOCIE0BATENIbHOCTH,
NPABUIIBHO BBIMTOJHWI PUCYHKH, YEPTEXKH, TPAPHKH, COMyTCTBYIOIINUE OTBETY;
NOKa3aJl YMEHHE WIUTIOCTPUPOBATh TEOPUIO KOHKPETHBIMH MTPUMEPaMHU, IPUMEHSATD €€
B HOBOH CHUTYallMH MPH BBITOJIHEHNUH MPAKTHUECKOTO 3aaHMs;

MPOIEMOHCTPHUPOBAJ 3HAHUE TEOPUH PaHEe N3YUYEHHBIX COMYTCTBYIOIIHX TEM,
c(OPMHUPOBAHHOCTb U YCTOHYHUBOCTb UCTIOIB3YEMBIX IPH OTBETE YMEHHH U HABBIKOB,
OTBEYAJI CAMOCTOATENBHO, O€3 HABOSIINX BONIPOCOB YUUTEIIS,

BO3MOJKHBI OJTHA — JIBE€ HETOUHOCTH TPH OCBEIIEHHE BTOPOCTENEHHBIX BOIPOCOB UM B
BBIKJIAZIKaX, KOTOPbIE YUEHHK JIETKO UCTIPABIII TTOCIIE 3aMEYaHUs YIUTEJIS.

OTBeT OLIEHNBAETCSI OTMETKOU «4», €CIIu:

yAOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSM Ha OLIEHKY «5», HO MPHU 3TOM UMEET OJIUH
U3 HEOCTATKOB. B M3JIOKEHUH JOMYLIEHBI HEOObINNE POOEIbl, He HCKAa3HBLIEe
MaTE€MaTU4YeCKOe COAEePKAHNE OTBETA, AOMYLIEHbl ONUH — 1BA HE0YeTa NpU
OCBELICHUH OCHOBHOT'O COAEP>KaHMsI OTBETA, UCIPABJICHHBIE TIOCJIE 3aMEYaHUs
YUUTEJIS,

JOMyILIeHb! OmMOKa win OoJee IByX HEIOUETOB MPH OCBELIEHUH BTOPOCTETIEHHBIX BO-
MIPOCOB WJIN B BBIKJIAJKAX, JIETKO UCIPABJIECHHBIE MIOCJIE 3aMEUAHUS] YUUTES.

OtMeTka «3» CTaBUTCS B CIAEAYIOIUX CIAy4asix:



e HEMOJIHO PACKPBITO COAEpPKAHNUE MaTepHaa (CoaepKaHue U3JI0KeHO pparMeHTapHo,
HE BCEr7la MOCIIEN0BATENBHO), HO TIOKA3aHOo o01ee MOHMMaHUE BOIPOca U
MIPOEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE [JIs1 YCBOCHHs IPOrPaMMHOTO
MaTepuaia (onpeneneHbl « [peOOBaHUSAME K MATEMAaTUYECKOM MONTOTOBKE
YYALIUXCs» B HACTOSIIEH MporpaMme 1o MaTeMaTHKe);

e  HMEJHCh 3aTPyIHEHHS WM JOMYIIEHBI OIIMOKH B ONPEeIEHIH MaTeMaTHIeCKOH
TEPMHUHOJIOTHH, YePTEkKaX, BbIKJIAAKaX, HCIPABICHHBIE MIOCJIE HECKOJIBKUX
HABOJSALIUX BONPOCOB Y4U TEJI,

e YUYEHHK HE CIPaBUJICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYallMU NPU BBITOJIHEHUN
MPAaKTUYECKOTO 33JaHHUs1, HO BBIOJIHUII 33/1aHUs 00SI3aTEIIbHOTO YPOBHS CIIOKHOCTH
10 JAHHOH TEME;

e IIPU AOCTATOYHOM 3HAHUHU TEOPETUYECKOrO MaTepHalia BbIIBJICHA HENOCTATOYHAS
c(OPMHUPOBAHHOCTb OCHOBHBIX YMEHHUH 1 HABBIKOB.

OTmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIyYasX:

e HE PacKpbITO OCHOBHOE COiep KaHUe yueOHOro MaTepHana;

e OOHapyKeHO He3HAHUE YYSHUKOM OOoJbIIe wiu Hanboiee BAXKHON 4acTH y4eOHOTro
MaTrepuaa,

e  JIOMYIIEHBI OUTHOKH B ONPENEICHUH MOHITHH, TPH UCTIONB30BAHUN MaTEMaTHUECKON
TEPMHHOJIOTHH, B PUCYHKAX, UePTEKaX MM rpadukax, B BBIKJIAAKAX, KOTOPbIE HE
WCIIPABJIEHBI 10CJIE HECKOJIBKUX HABOASALINX BONPOCOB YUUTES.

3.0bwan kraccuukayus omubox.

IIpu onieHke 3HAHWH, YMEHUH M HABBIKOB YHAIIUXCS CIEAYET YUUTHIBATH BCE OIINOKU
(rpyObie u HerpyOble) U HETOYETHI.

3.1. I'pyOpIMu cunTaroTCst OIMOKK: HE3HAHUE ONPENeIeHNs] OCHOBHBIX OHATHH, 3aKOHOB,
NPaBUJI, OCHOBHBIX IOJIOKEHHH TEOPHH, HE3HAHUE (POpMYJI, OOIENPUHSATEIX CUMBOJIOB
0003HaUEHHNH BEJIMYUH, EANHUL] UX H3MEPEHHS, HE3HAHHE HAMMEHOBAHHIN €INHHII
WU3MEPEHUs, HEYMEHHUE BBIIEIUTh B OTBETE [NIABHOE, HEYMEHNE NPUMEHSTh 3HAHHUS,
aNTOPUTMBI [T PELISHHS 3a7a4; HEYMEHHE AeJIaTh BEIBOABI U 000OIEHNsI, HEYyMEHUE YUTATh
U CTPOUTH rpauKH; HEYMEHHE OJIb30BATHCS MIEPBOMCTOUHUKAMH, YUEOHUKOM H
CIPAaBOYHUKAMHU, TIOTEPsI KOPHsI HJIM COXPaHEHHE ITOCTOPOHHETO KOpHSI, oTOpackiBaHue Oe3
0OBsICHEHNH OAHOTO M3 HUX; 60 paBHO3HAYHBIE UM OIINOKU;, BBIMUCIUTEIbHbBIE OIIHOKH, €CITH
OHHU HE SIBJISIIOTCSI OMUCKOM; Jlorudeckue omuoOku. 3.2. K HerpyOpiM omubkaMm cienyer
OTHECTH. HETOYHOCTh (HOPMYJIUPOBOK, ONPEACIICHUMN, TOHATUN, TEOPHIA, BbI3BAHHAS
HEIMOJHOTON OXBaTa OCHOBHBIX NPU3HAKOB OMPEAEIIEMOr0 NOHATHS WU 3aMEHOH OJTHOTO -
IBYX U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU; HETOUHOCTD TpadyiKa; HepalMOHAJIBHBIN METO
peleHws 3a1a4y MIIM HEIOCTATOYHO MPOIYyMaHHbBIN TUIaH OTBeTa (HapyLIeHNE JIOTHUKH,
NOJIMEHA OTIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH); HEPALIOHAJIbHBIE METOIbI
paboThI CO CITPABOYHON M APYrOH JIUTEPATYPOH;, HEYMEHHE PeLIaTh 3a7a49H, BBITOIHSTD
3amaHus B 00LIeM BUE.

3.3. Hemoueramu sSIBISIFOTCS: HEPALMOHAIBHBIE PHEMBI BBIUHCIICHUH 1 peoOpa3oBaHuii,
HeOPEIKHOE BBIMOJIHEHUE 3aITUCEH, YePTeXkKeH, cxeM, rpadukoB.



