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1. I.T. bezenuyk, 2022
MOSICHUTEJIBHAS 3ATINCKA

OBLIASA XAPAKTEPUCTHKA YYEBHOI'O KYPCA «<MATEMATHUKA»

IIpeamer «I'eomeTpus» sBIsI€TCS pa3ZieioM Kypca «MaremMaTuka.

PaGouast mporpamma 1o npeamerty «l'eomeTpusi» it oOydaromuxcs 9 kiaccoB
pa3paborana Ha ocHoBe DenepasbHOrO TOCYAApPCTBEHHOIO 0Opa30BaTEIbLHOIO
CcTaHJapTa OCHOBHOIO OO0OIIero oOpa3oBaHUs € Y4YETOM U COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUN, TPEABIBISIEMBIX K MaTEeMaTUYECKOMY OOpa30BaHUIO, W TpPaTULIUN
poccuiickoro oOpa3oBaHUsI, KOTOpble OOECIEeUYMBAIOT OBJIAJICHUE KJIIOYEBBIMH
KOMIETECHIIUSIMHM, COCTABJISIIOIIIMMHA OCHOBY JJIsI HEOPEpPBIBHOTO OOpa3oBaHUs H
caMOpa3BUTHUSI, a TaKXe [EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JHUYHOCTHOTO H
MMO3HABaTEIbHOIO0 pa3BUTHUs oOydaromuxcs. B paboueli mporpamme ydTeHbI HUJEU U
nonoxxenuss KoHuenumum pasBUTHs MaTeMaTU4YecKoro obpaszoBanusi B Poccuiickoit
denepanuu. B snoxy 1mdpoBoit TpaHchopmammu Bcex cdep UYeaoBeYECKOU
JISSITEIbHOCTU HEBO3MOYKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 6e€3
0a30BOM MaTeMaTHYECKOM MOJATOTOBKU. YK€ B MIKOJE MaTeMaTHUKa CIY>XXUT
ONOPHBIM MPEAMETOM JJIsI U3YUEHUSI CMEXHBIXAUCIUIUINH, a TTOCJI€ IIKOJIbI pealbHON
HEOOXOJMMOCTBIO  CTAHOBHUTCS  HEMNpPEepbIBHOE  oOpa3oBaHHWE, dYTO  Tpeldyer
MOJIHOIIEHHOW 0a30Bo#l 00mIieo0pa3zoBaTeIbHONW TMOATOTOBKH, B TOM YHCJIE U
MaTeMaTudeckoil. ODTo o0OycCJOBJIEHO TEeM, 4YTO B HAIIM JHU pacTeéT YHCIO
npodeccuii, CBSI3aHHBIX C HEIOCPEJACTBEHHBIM HNPUMEHEHHUEM MAaTEMaTHUKH: U B
chepe HPKOHOMUKH, U B OH3HECE, M B TEXHOJOTHUYECKUX OOIACTIX, U JaXKe B
rymMaHuTapHbIX cdepax. Takum o0Opa3oM, Kpyr MIKOJIbHUKOB, HJsI KOTOPBIX
MaTeMaTUKa MOXET CTaTh 3HA4YUMBbIM ITPEAMETOM, PACILIUPSIETCS.

[IpakTHueckasi MOJIE3HOCTh MaTE€MaTHUKH OOYCJIOBJIE€Ha TEM, 4TO €€ MpeIMETOM
SIBJISIIOTCST (DyHIAaMEHTAIbHBIE CTPYKTYPhI HAIlIEro MUpa: MPOCTPAHCTBEHHBIE (POPMBI
U KOJIMYECTBEHHBIC OTHOILEHUS OT MPOCTEHUIINX, YCBAUBAEMbIX B HENOCPEACTBEHHOM
OmbITe, JIO JOCTAaTOYHO CJIOKHBIX, HEOOXOIMMBIX JJIsI Pa3BUTHUsI HAyYHBIX U
OpUKIAAHBIX WJeh. be3 KOHKpEeTHBhIX MaTeMaTHYECKHUX 3HAaHUW 3aTpyAHEHO
IIOHUMAaHUE IPUHLMUIIOB YCTPOMCTBA W HCHOJb30BAHUSI COBPEMEHHON TEXHUKH,
BOCIIPUSAATHE ¢ HHTEPIIPETAlUs Pa3zHOOOpa3HOW COIUAIBHOW, HSKOHOMHYECKOH,
MOJIUTHYECKONH  uHpoOpManuu, mMaiaod(p@ekTuBHa ITTOBCEAHEBHAs IIPAaKTHYECKAas
JesiTebHOCTh. KaxkqoMy 4denoBeKy B CBOEH YKHU3HHU IPUXOAUTCS BBIMOJHITH PACUETHI
U COCTaBIISITh  QJTOPUTMBI, HAXOAWUTh W TPUMEHITH (GOPMYJBI, BIIAACTh
MNPAaKTUYECKUMHU NOpuéMaMH T€OMETPUUECKUX H3MEPEHUNl U IIOCTPOCHHUM, 4YHUTaTh
nH(OpPMAIIUIO, TIPEJICTABIICHHYIO B BHIE TaOnull, AuarpaMmM MU rpauKoB, >XUTh B
YCJIOBUSIX HEONPENEIEHHOCTH W MOHUMATh BEPOSATHOCTHBIM XapakTep CllydailHbIX
COOBITHIA.

OnmHOBpeMEHHO ¢ pacmupeHueM cdep TPUMEHEHHUST MaTeMaTHKHd B
COBPEMEHHOM 0OmIecTBe BcE OoJiee Ba)KHBIM CTAaHOBHUTCS MaTEeMaTHYECKHI CTHITh
MBIIIUICHUS, TIPOSIBIISIIOIIUKNCS B OINPEJACIEHHBIX YMCTBEHHBIX HaBBbIKax. B
poliecce MN3y4YCHHsI MAaTEeMaTHKH B apCeHaJ NMPHUEMOB M METOJIOB MBIIIICHUS
9eJIOBEeKa EeCTECTBEHHBIM OOpa3oM BKJIIOYAIOTCS WHIYKOWS W JOSIyKIHs,
00001eHne W KOHKpE TH3allvus, aHalu3 W CHHTE3, Kilaccupukanus U
cuctemarnsanusi, abcTparmpoBanne u aHajgorusa. OOBEKTHI MaTEeMaTHUYECKHX
yMoO3a KIIOYCHHI, NpaBuila WX KOHCTPYHUPOBAHHS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX NOCTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE YMEHHUs (HOPMYIITHPOBATH,



OO0OCHOBBIBAaTh M JIOKA3bIBATh CYXXJAEHHS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE
MbIIIUIeHUE. Benymias poipr OpUHAJICKUAT MaTeMaTuke U B (POPpMHPOBAHUU
AJITOPUTMHUYECKON KOMITOHCHTHI MBIIIUICHUSI 1 BOCITUTAHUU YMEHHUH JTEeHCTBOBAThH
00 3aJlaHHBIM aJrOpUTMaM, COBEPIICHCTBOBATh HU3BECTHBIE U KOHCTPYHUPOBAaTh

HOBBIEC. B mporiecce penieHus 3aj1ad — OCHOBOM y4eOHOM NEsATEIIPHOCTH Ha YpOKax
MaTeMaTUKU — Pa3BUBAIOTCS TakK>KE€ TBOpUECKasi UM IMpUKJIagHasi CTOPOHBI
MBIILIICHUSI.

OOyuenne w™MareMaTHKe AaéT BO3MOXXHOCTH pa3BHBATh Yy OOyYaIOMIUXCS
TOYHYIO, paIlMOHAJIbHYIO U WHMOPMATHUBHYIO pe€Yb, YMEHHE OTOHMpaATh HauOojee
MOJXOSIIINE SI3BIKOBBIE, CHMBOJIMYECKHE, rpadhuecKUe CpeaCcTBa IJIsI BBIPAXKCHUS
CY’KJICHUI Y HATJISITHOTO UXITPEICTABIICHHUSI.

HeoOXoauMbIM KOMITOHEHTOM OOIIEeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHHUU
SIBJSIETCsT  OoOlee 3HAKOMCTBO €  METOJaMU  IIO3HAHUS  JEeHCTBUTEJIBHOCTH,
MpEeACTaBIICHUE O TIPSAMETE U METOJAaX MaTeMaTHKH, UX OTIHYHU OT METOJIOB APYTHUX
€CTECTBEHHBIX M TYMaHHUTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MaTEeMaTHUKU
JUISL peIICHUs] HAyYHBIX W TPUKIATHBIX 3a7lad. Takum oOpa3oM, MaTeMaTH4YeCKOe
oOpa3oBaHHE BHOCUT CBOH BKJaJ B ()OPMUPOBAHHUE OOIIEHKYJIBTYPhI YEIOBEKA.

N3yyeHne maTremMaTHKH TaKXE CHOCOOCTBYET SCTETHUECKOMY BOCHHUTAHHUIO
4eJiOBeKa, IMOHUMAaHUIO KpacoThl M U3SIIECTBA MAaTEMaTUYECKHX PaCCY’KJICHUM,
BOCIIPUSITHIO T€EOMETPUUECKUX (POPM, YCBOCHUIO UJIEU CUMMETPHH.

HOEJIN U3YYEHHUSA YHEBHOI'O KYPCA «I'EOMETPUS»

«MaremMaTuKy y’Ke€ 3aT€M Y4YMTh HAJ0, 4TO OHA YM B HNOPSIAOK NPUBOIUT», —
Ucajl BEJIIMKUNW pyCcCKUMW ydeHbld Muxaun BacunbeBuu JlomoHocoB. M1 B 3TOM
COCTOUT OJIHA U3 JIBYX IIeJIel O0y4YeHHUsI T€OMETPUN KaK COCTaBHOM 4acTH MaTE€MaTHUKHU
B LIKOJIE. DTON €U COOTBETCTBYET JOKAa3aTesbHAasl JUHUS MPENoiaBaHNUsI T€OMETPUH.
Cnenyss mpeacTaBJICHHOW padodeirl TIporpaMMme, HaduWHasi C CEAbMOTO KJjlacca Ha
YpOKax reoMeTpHUM OOYyYalOIIUICsl YYUTCsl MPOBOJAUTH JOKA3aTEJIbHBIE PAacCyXIACHHUS,
CTPOUTh JIOTUYECKHE YMO3AKIIOYEHUs, [OKAa3bIBaTh HWCTHHHBIC YTBEP)KICHUSA U
CTPOUTH KOHTPIIPUMEPHI K JOKHBIM, HPOBOJUTH PACCYXIAEHHUSI OT «IIPOTHUBHOTO»,
OTJINYaTh CBOMCTBA OT NIPU3HAKOB, (POPMYyIUPOBATH OOPATHBIE YTBEPKACHUS. Y UCHUK,
OBJIQZICBIIMM HMCKYCCTBOM pacCyXJaTh, OyJeT IPHUMEHSTh €ro U B OKpYy’Karolieu
JKA3HHU.

Kak mnmcan reomerp u neparor Hrops Penoposuu lllapeirus, <«JI1roapmu,
NOHUMAIOIIUMHM, YTO TaKOE€ J0Ka3aTeJbCTBO, TPYAHO M JaXX€ HEBO3MOXKHO
MaHUNYJIUpoBaTh». M1 B 3TOM COCTOUT Ba)KHOE BOCIIMTATEIBbHOE 3HAUYECHUE HU3yUYEHUS
T€OMETPUHU, TPUCYIIIEE UMEHHO OTCYECTBEHHOW MaTeMaTH4ecKOW MikoJe. Bmecre ¢
TEM aBTOPbI MPOTPAMMBI IMPEIOCTEPETraloT YUYHUTEJsI OT H3JHUIIHEro ¢opMaau3ma,
OCOOCHHO B OTHONICHWH HAa4daJl U OCHOBaHHWU TeomeTpuu. DpaHIly3CKHH MaTeMaTHUK
JKan JlpenoHHE 110 3TOMY MHOBOAY BbICKa3ajcs Tak: «YTo Kkacaercsi OEJIMKaTHOMU
npoOJieMbl BBEACHHUS «AaKCHOM», TO MHE KaXXETCsl, YTO Ha MEepPBBIX MOpax HYKHO
BOOOIIIe M30eratb NPOU3HOCUTH caMO 3TO cia0BO. C Apyroi e CTOPOHBI, HE CJIEAYEeT
YIIyCKaTb HHU OJHOW BO3MOYKHOCTH JaBaTh HOPUMEPHI JIOTMYECKUX 3aKJIIOUYCHUM,
KOTOpbIE KyJa B OojbllIeld Mepe, 4YeM HJesd aKCHUOM, SIBISIIOTCSI HCTHHHBIMH U
€IUHCTBECHHBIMU ABUTaTESIMU MAaTEMAaTUYECKOTI'O MBIIIJICHUSD).

Bropoii wmenpr0 HU3ydYEeHMsI TE€OMETPUM SBJISAETCS HCIOJb30BaHHE €€ Kak
MHCTPYMEHTA MpPH PEUICHUM KAaK MaTEeMaTHUYECKHX, TaK W IMPAKTHUYECKHUX 3ajad,
BCTPEYAIOIIUXCS B peajdbHON >KU3HU. OKOHUUBIIUNA KYypC T€OMETPUU IIKOJIbHUK
JIOJDKEH OBITh B COCTOSTHHUM OIPEIEIIUTh T€OMETPUUYECKYIO (PUTYpY, ONUCATh CIOBaAMH



JAHHBIM 4YepTEX MM PUCYHOK, HAWTH IUIOIIAJAL 3€MEJIBHOI'O y4YacTKa, paccuuTaThb
HEOOXO0AUMYIO JUIMHY ONTOBOJIOKOHHOIO Kabelsl M TpeOyeMble pa3Mephl rapa)a Jis
aBTOMOOWJIsI. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIMUTENIbHAS JIMHUS B H3YUYCHUU
reoMeTpuH B LIKoJIe. /laHHas mpakTU4ecKas JIMHUs SIBJISACTCS HE MEHEE Ba)KHOU, 4YeM
nepBas. Eme IlmaTton mpennuceiBan, 4ToObl «rpakaane IIpekpacHoOro ropoja HH B
KOEM ClIyda€ HE OCTaBJSUUIM TI'€OMETPUIO, BE€b HEMAJIOBAXXHO Ja)Ke II000YHOE eé&
IIPUMEHEHUE — B BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAyKax — JUIA JIYy4IIEro Uux
YCBOEHMsSI: MBI Be€Ib 3HAaeM, Kakas OECKOHEYHasl pa3HHUIa CYLIECTBYET MEXIYy
4EJIOBEKOM IIPUYACTHBIM K TI'€OMETPUHM M HENPUYACTHBIM». JJI1 3TOro y4YuTEIro
pEeKOMEeHayeTCs NMoA0UpaTh 3aJa4d NMPAKTUYECKOro XapakTepa Ul paccMaTpHUBaeMbIX
TEM, Y4YUTb JE€TE€H CTPOUTh MAaTEMATUYECKUE MOJCINU peaJIbHBIX >KU3HEHHBIX
CUTyallui, IPOBOAMTH BBIYUCICHUA W OLECHUBATh AaJCKBATHOCTh IIOJYYECHHOI'O
pe3yabTata. KpaliHe BaXHO ITOJAYEPKUBATh CBSI3U '€OMETPUHU C APYTUMHU IIpPEeIMETaMHU,
MOTHUBHUPOBATh HCHOJIL30BATh ONPEACICHUS TIe€OMETPUUYECKUX (UIYyp U NOHATHH,
JIEMOHCTPHUPOBAThH IIPUMEHEHHE MOJIyYeHHBIX YMEHUIN B (PU3UKE U TEXHHUKE. DTH CBSI3U
HauoOoJiee sIpKO BUJHBI B TeMax «Bektopb», « TpUrOHOMETPUYECKHE COOTHOILECHUS,
«Metoa koopauHat» U «Teopema ITudaropa.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHOMY miaHy B 9 kiacce m3ydaercss yueOHbIH Kypc «I'eoMeTpusi», KOTOPBI
BKJIIOYAET CJIEAYIOLIME OCHOBHBIE paslenbl cofepkaHus: «leomerpuyeckue QGUIypsl U HX
CBOMCTBa», «lM3MepeHHre TeOMETPpUYECKUX BEIMYMH», a Takke «JleKapToBbl KOOPAMHATHI Ha
IUIOCKOCTHY, «Bektopel», «JIBuxkenus miockoctu» u «IIpeodpasoBanus nogoous».

VY4eOHbIil TUIaH IpeaycMaTpuBaeT U3y4eHHE TeOMEeTpHH Ha 0a30BOM YpOBHE, UCXOAS U3 68
y4eOHBIX YacOB B Y4€OHOM TOJTy.

COJAEP)KAHUE YYEBHOI'O KYPCA «'EOMETPUS»

Cunyc, kocunyc, Tanreic yrioB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenue tpeyronbHukoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. PerneHne nmpakTH4ecKux
3ala4 € UCIIOJIb30BAHUCM TCOPEMBI KOCUHYCOB U TCOPCMbI CUHYCOB.

[IpeobpazoBanue momoodus. [lomodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOM3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, mnmHa (MOAyNb) BEKTOpA, COHAMNpPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJ
BeKTOpaMHu. Pas3noxeHue BEKTOpa IO JABYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopanmHaTel BEKTOpa.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHHUE JJIsl HaX0XACHUS JUIMH U YTJIOB.

JlekapToBBl KOOPAMHATHI HA IUIOCKOCTU. Y PAaBHEHUS MPSIMOU U OKPYKHOCTH B KOOpAMHATAX,
NIEPECEYCHUE OKPYKHOCTEH U NPSMBIX. MeTOl KOOPAMHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. JUIMHA OKPYKHOCTH. I'pamycHas u paauaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpykHOCTeH. Ilnomanp kpyra, cektopa, cerMeHTa.

JIBIDKEHHS! TJIOCKOCTH U BHYTPEHHUE CUMMETpPUU (GUTYp (SIeMEHTapHbIe MPEICTaBICHUSA).
[TapannensHbIi epenoc. [1oBopoT.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO npeamMeTa «I'eoMeTpus» TOIKHO 00eCIeYnBaTh JOCTHKEHHUE Ha YPOBHE
OCHOBHOTO 00IIeT0 00pa30BaHuUs CIACAYIOMINX JIUIHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pE3ynbTaThl OCBOCHUsS TMporpamMmbl yueOHoro mpeamera «[ EOMETPUS»
XapaKTEepU3YIOTCS:

HanI/lOTI/I‘leCKOC BOCIIMTAHMEC:

IIPOSIBJIEHUEM HMHTEpPECca K MPOLUIOMY M HACTOAIEMY POCCUMCKOM MaTEMAaTHKH, LICHHOCTHBIM
OTHOILLIEHHUEM K JTOCTHKCHUSAM POCCHUMCKUX MATEMaTUKOB U POCCUMCKOM MAaTEMAaTHUYECKOM ILIKOJIBI,
K UCIOJIb30BAHUIO 3TUX JOCTH)KEHUH B IPYTUX HayKax M MPUKIAAHBIX cepax.

I'paxxnaHckoe U JyXOBHO-HPAaBCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEW TIpakJaHMHA M pealiu3alliil ero Ipas,
IPE/ICTaBICHNEM O MaTeMaTHYECKUX OCHOBAaX (QYHKIIMOHWPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHHH,
IpoIelyp TPAXKAAHCKOT0 001IecTBa (BBIOOPHI, OIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXICHHMIO OSTHYECKHX MpOOJeM, CBS3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JIOCTHKEHUH HayKH, OCO3HAHMEM BaKHOCTH MOPAIbHO-3THUECKUX HPUHIUIIOB B
JIESITETBHOCTHA YYEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOWM Ha AaKTHMBHOE YYacCTHE€ B PEIICHUHM IPAKTHYECKUX 3a7a4 MaTeMaTHYeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTHYeCKOro OOpa3oBaHHsA Ha MPOTSKEHHH BCeil
KHU3HU ISl YCHEITHOW MpOo(ecCHOHATBHONW NESATEIbHOCTH M pa3BUTHEM HEOOXOIMMBIX YMEHUH;
OCO3HAHHBIM BBHIOOPOM U MOCTPOCHUEM MHAMBHIYaTbHON TPAaeKTOPUH 00pa30BaHUsS U KU3HEHHBIX
IUTAaHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHA.

IcTeTHYeCKOEe BOCIUTAHUE:

CrocoOHOCTBIO K 53MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKUX
00BEKTOB, 33Ja4, PELICHUN, PacCyKACHUN; YMEHUIO BHJIETh MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

HeHHOCTI/I HAYYHOI'O IMMO3HAHUA:

OpHEHTAIell B JAEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX IpeICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS 4EJOBEKa, MPUPOAbI M OOIIecTBa, IMOHMMaHUEM
MaTeMaTHYECKOM HayKu Kak c¢epbl 4YeIOBEYECKOM JesTeIbHOCTH, 3TarnoB €€ pa3BUTHSI U
3HAYUMOCTH I Pa3BUTHUS LMBUWIM3ALMH; OBJIAJCHUEM S3BIKOM MATEMAaTUKH M MaTEMaTHYECKON
KYJIbTypOM KakK CpEACTBOM IIO3HAHHWS MHpA; OBJIAJCHHEM IPOCTEHIIMMHU  HABBIKAMHU
HCCIIE0BATEIBCKON NEATEIbHOCTH.

dusnyeckoe BocnuTanue, GopMUpPOBaAHUE KYJIbTYPbI 310POBbSI 1 SMOIIHOHAJIBHOIO
OJ1aronmoJryyms:

TOTOBHOCTBIO NIPUMEHATh MaTeMaTUYeCKUE 3HAHUS B MHTEPECAX CBOETO 3/J0POBbs, BEACHUS
3I0pOBOTO 00pasa >KM3HH (30pOBOE MHUTAaHUE, COANIAHCHPOBAHHBIN PEXUM 3aHSATUU U OTABIXA,



perynsipHasi (uznyeckas aKTHBHOCTH); C(HOPMHUPOBAHHOCTBIO HAaBBIKA pPe(ICKCHM, MPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAaKOTO ke MpaBa APYroro 4eJoBeKa.

JKOJOrHYeCKOe BOCIUTAHUE:

OpI/IeHTaHI/Ieﬁ Ha MPUMCHCHUC MATCMATHYCCKUX 3HAHUU AJId pCHICHUSA 3a4a4 B O6HaCTI/I
COXPaHHOCTH OKpPYXAaIOWIeH Ccpeapl, IUIAHUPOBAHUS TIOCTYIKOB M OIEGHKH HMX BO3MOXKHBIX
MOCTIEACTBUIA JJII OKPYXKAIOIIEH Cpeibl; OCO3HAHUEM TIIIOOATLHOTO XapaKTepa SKOJIOTHYECKHX
po0JIeM U TyTeH UX PEIICHHUS.

JInuHOCTHBIE pe3yJbTaThl, 00eceYnBAOIINE AJaANTALNIO 00y4YaoLerocs K
H3MEHAIIMMCS YCJI0BUAM COLMAJIBLHON M NPUPOAHON cpeabl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHUSX HEOINPENEIEHHOCTH, IOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 JEATEIbHOCTb, B TOM YHCIIE YMEHHE YYUTHCS y OPYIHX
Jroed, npuoOperaTh B COBMECTHOM ESTEIbHOCTH HOBBIC 3HAHUS, HABBIKUM KOMIIETCHIIMU U3
OTIbITA IPYTHX;

HEO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWUU, B TOM 4Hcle (HOpPMyTHUpOBaTh HJEH,
HOHATHS, TMIOTE3bl 00 OOBEKTaX WU SIBJIECHUSX, B TOM 4YHCIE paHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUIWN KOMIIETEHTHOCTEH, IIITAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIlMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BbI30B, TpPEOYIOUIMA KOHTpMEp, KOPPEKTUPOBaTh NPUHMMAaeMble pELICHUs U JeHCTBUA,
(dbopMynUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOSHHUS MPOrpamMMbl y4eOHOTo mpeaMera «MaTemaTHkay
XapaKTePU3YIOTCS OBJIAJIEHUEM VHUBEPCATIbHbIMU nO3HAGAMENIbHBIMU Oeticmsusamiu,
VHUBEPCAIbHLIMU ~ KOMMYHUKAMUBHOIMU  OCUCMBUIMU U  VHUBEPCATbHLIMU PE2YIAMUGCHbBIMU
oeticmsusamu.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmeus 00ecneuusarom @GopmMuposanue
0a306bIX KOCHUMUBHBIX NPOYECCO8 00YHAIOuUxcs (0C80eHUe Memo008 NO3HAHUSL OKPYIHCAIOWE20
MUpa;  NPUMEHEHUe  JIOSUYECKUX, UCCIe008aMeNbCKUX Oonepayutl, ymenui pabomams ¢
unghopmayueti).

ba3oBble Jornyeckne AeHCTBUS:
— BBIBJSITh W XapaKTEPHU30BaTh CYIICCTBEHHbIE TPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB,
MOHATUH, OTHOLLIEHUH MEXKly IOHATHIMU;

— (opmynmupoBaTh  OmpeAeNCHUS  MOHATHH; YCTaHABIMBATh  CYIIECTBEHHBIH  IPHU3HAK
KJ1accu(UKauu, OCHOBAHUS [t 000OIICHUS M CPAaBHEHUS, KPUTEPUH ITPOBOAMMOTO aHAIIN3A;

— BOCHIpPUHUMATh, (GOPMYIHUPOBATh U MNPEoOpa3oBBIBATh CYKICHUS: YTBEpAUTENbHbIE WU
OTpUIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIITHE;

— YCJIOBHBIC; BBISBIIATh MaTEeMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M IPOTHBOPCYHS B
(dakTax, TaHHBIX, HAOTIOJICHUIX U YTBEPKICHUSIX;

— mpejiaraTh KpUTEPUU AJIS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEYUIA;

— JACJaTb BBIBOAbI C HCIOJB30BAHUCM 3daKOHOB JIOTHKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU W, YMO3AKITIOUCHUH 110 aHAJIOTHH;



— pa3bupaTh O0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKIACHUU (IIpsIMbIE W OT TMPOTUBHOIO),
IPOBOJUTh CaMOCTOSITEIbHO HECTOXHBIE JI0OKa3aTEeIbCTBA MAaTEeMAaTUYECKUX  (PaKTOB,
BBICTPaMBaTh apryMEHTALMIO, IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEDSIL;

— 00OCHOBBIBaTh COOCTBEHHBIC PACCYKIICHUS; BBHIOMpPATh CIOCOO pEIICHHUs Y4eOHOW 3amadyu
(cpaBHMBAaTH HECKOJBKO BApHAHTOB pEIICHHs, BHIOMpPATh Hanbojee MOIXOMSAMNN ¢ y4EToM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUERB).

Ba3oBble ucciaenoBarejahLCcKue AeiicTBUA:
— HCIIOJIB30BaTh BOHpOCBI KaK I/ICC.HGI[OBaTG.HBCKI/Iﬁ I/IHCTPYMCHT IIO3HAaHUA,

— (opMynmupoBaTh BOMPOCH, (PUKCHPYIOUIHE MPOTHBOpEUYHE, MpoOIeMy, CaMOCTOATEIHLHO
YCTaHABIIMBATh UCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y,

— apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

— HpOBOI[I/ITb I10 CaAMOCTOATCIILHO COCTaBJIeHHOMy HJIaHy HCCHO)I(Hblﬁ BKCHepI/IMeHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBHCHMOCTEN 00OBEKTOB MEXIY COOO0I;

— caMocCTOosTeNbHO (OpMYIHpOBaTh OOOOLIEHUS M BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO
HaAOII0ICHUsI, UCCIIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTH MOMYUYEHHBIX PE3yJIbTATOB, BHIBOJOB
u 00001IeHnI; TPOrHO3WPOBATh BO3MOXHOE pPAa3BUTHE IpoIlecca, a TaKXKe BBIIBUTAThH
MPEATNONI0KEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ undopmanmeii:
— BBIABJATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(DOPMALMH, JAHHBIX, HEOOXOIMUMBIX IS
pelIeHns 3a/1a4H;

— BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HMHTEPHIPETUPOBATH HHOOPMALIHIO
pa3NUYHBIX BUIOB U (POPM MPEICTABICHHUS;

— BbIOUpaTh (opMmy mnpeacTaBieHus HHGOPMAMU U WUIIOCTPUPOBATh peEIlaeMble 3aJauu
CXeMaMHu, IuarpaMMaMu, HHOU rpadukol U MX KOMOMHAIMSIMH,

— OILIGHMBAaTh HAAEKHOCTh HHPOPMAIMU [0 KPUTEPUAM, MPEIJIOKCHHBIM YUUTEIEM WIH
chOpMyITUPOBAHHBIM CAMOCTOSITETTHLHO.

2) Yuusepcanvnoie KOMMYHUKAMUGHbIE Oelicmeus obecneuusarom
ChoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 0OVUAIOUWUXCSL.

O01menue:
— Bocnpunumate U (HOpMYyIHpPOBATH CYXKAECHUS B COOTBETCTBHH C YCIOBUAMU U IEISMH
OOILIEHHS;

— SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaXx,
JaBaTh MOSCHEHUS 0 XOAYy PEIICHUs 3aadd, KOMMEHTHPOBATh MOJIYYEHHBIN pe3ylbTar; B
Xo7ie OOCYXIECHMs 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYKIaeMOHl TeMbl, MpOOJIEMBI,
pemraemMoii 3a/1a4u, BEICKA3bIBATh MJICH, HALIGIIEHHbBIC HAa TONCK PEIICHHUS;

— CONOCTABJIATH CBOM CYXJEHHUS C CYXICHUSAMH APYTHMX YYaCTHHKOB JUAJOra, oOHapy>KUBATh
pa3auydne U CXOACTBO MO3ULIMN;

— B KOppEeKTHOH (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

— MNPEACTABIIATH PE3YJbTAaThl PECIICHUA 3aaa4l, SOKCIICPUMEHTA, UCCIICAOBaHU A, ITPOCKTA,



— CaMOCTOSITETIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3a/Jad NpPE3CHTAllMd H
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:
— MNOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW W WMHIUBUIYaJbHOW pabOThl MpH
peICHUN y‘-I€6HI>IX MAaTEMATUYCCKUX 3aJa4,

— MPHUHUMATh IelIb COBMECTHOW JICATENFHOCTH, IUIAHHMPOBAaTh OPTaHM3AI[MI0O COBMECTHOM
paboThl, pacmpenensiTh BUIbI paboT, JOTOBapUBATHCS, OOCYXIaTh IMpOLECC M pe3ysbTar
paboTHI;

— 00001maTh MHEHHs HECKOJbKMX JIIOJIEH; YYacTBOBAaTh B TPYNIOBBIX (opMax padoThI
(oOcyxnenust , 0OOMEH MHEHUSIMH, MO3TOBBIC IITYPMEBI U JIP.);

— BBITMIOJHATH CBOIO YacTh pa0OTHl U KOOPAMHHUPOBATH CBOM JCHCTBHUS C JAPYTUMHU UJICHAMHU
KOMaH/IbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIJA B OOIIMN MPOJIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM
YY4aCTHUKAMH B3aUMOJECHCTBHUS.

3) Yuueepcanouvie  pezynamuenvie Oeticmsus  obecneuusarom — opmuposanue
CMBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranmu3anus:

— CaMOCTOSTENBHO COCTABIATH IUIAH, AITOPUTM pEIICHHs 3a1add (MM €ro 4acTb),
BBIOMPATh CIOCOO peIIeHUS C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:
— BJAAETh Cmoco0aMu CaMOMPOBEPKU, CAMOKOHTPOJIS TIpoIlecca W pe3ylibTara pEHICHUS
MaTeMaTHUEeCKOH 3a1auH;

— IpeABUJETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTh IIPU pELICHHHM 3a4a4d, BHOCHUTHb
KOPPEKTHBBl B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HAaMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJAHOCTEH;

— OILIGHMBAaTh COOTBETCTBHE pe3yJibTaTa JAEATEIbHOCTH IIOCTABIEHHOM MLIETM U YCIOBUSIM,
OOBSICHSIT TPUYUHBI JOCTHKCHHSI WIM HEIOCTHIKCHUS IIeNM, HAXOIUTh OIIMOKY, aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenune yueOHoOro kypca «l'eomerpusi» Ha ypoBHe 9 Kkjlacca JOJKHO
obecneynBaTh  JOCTHXKEHHUE CIEAYIOLIUX OpEeIMETHBIX oOpa3oBaTeIbHBIX
pe3yJIbTaTOB:

— 3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX ITOMOUIBIO
pa3iau4dHbIC SJIEMEHTBI psIMOYTOJILHOTO TpEyTOJIbHUKA («pemrenue
OpPSIMOYTOJbHBIX TPEYroJbHUKOB»). HaxoauTs (¢ mOMOIIBIO KaJbKyJIATOpa)
JUTUHBI U yTJIbI JJIs1 HETAaOJIUYHBIX 3HAUCHUM.



— Ilonp3oBaThest GopMysaMu TPUBEICHUST U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXXJAECTBOM JJIsI HAXOXKJAECHHUS COOTHOIIECHUN MEXIAYy TPUTOHOMETPUYECKUMHU
BE€JIMYUHAMU.

— Hcnonp30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB ISl HAaXOXXJICHUS Pa3IUdYHbIX
BJIEMEHTOB TPEYrojbHUKA («pElIeHHEe TPEeyroJbHUKOB)»), MNPUMEHATh HUX NOpHU
pElLIeHUN TE€OMETPUUYECKUX 3a1ad.

— Buiagers NOHATUAMH TpPeoOpa3OBaHHUS MOJOOUS, COOTBETCTBEHHBIX 3JIE€MEHTOB
nono6HbIX (uryp. ITonp3oBaTbcs cBOMCTBaMH IMOAOOUSI MPOU3BOIBHBIX (QUTYD,
YMETh BBIYHUCIATH JJIWHBI U HAXOJWUTH YTJIBl y MOMOOHBIX ¢uryp. IlpumensTs
CBOMCTBa mOMOOWST B MPAKTUYECKUX 3ajladyax. YMETh IPUBOJIUTH IPUMEPHI
MOJI00HBIX (PUTYP B OKPY’KAIOIIEM MHpE.

— Ilonp30BaTbCcsi TeopeMaMu O MOPOU3BEJICHHUM OTPE3KOB XOpHA, O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeJIbHOM.

— Ilonp30BaTbCcs BEKTOPAMH, IIOHUMATh UX T€OMETPUYECKUN U (PU3UUECKUUN CMBICI,
MNPUMEHATh UX B PEIICHUM I'€OMETpUYECKUX U (pu3ndeckux 3anad. I[Ipumensts
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB Ul HaXOXKICHHUSA JUIMH U yIJIOB.

— Ilomp30BaTbCcs METOJAOM KOOPpAHWHAT HA INNIOCKOCTHU, MPHUMCHATH €0 B PCIHICHUHN
TCOMCTPHUYCCKUX U MPAKTHUYCCKUX 3ada4.

— Bnanerp NDOHATHSAMH HOPAaBUIBHOIO MHOIOYIOJIBbHHMKA, UIMHBI OKPY>KHOCTH,
JUIMHBI AYTHU OKPY’KHOCTH M PaJUaHHOW MEpHI yIjia, YMETh BBIYUCIATH ILIOLIAAb
Kpyra u ero yactei. IIpuMeHATs moy4eHHbIE YMEHUS B IIPAKTUYECKUX 3aJa4ax.

— Haxomute ocu (MM LOEHTPBI) CHUMMETPUU (PUTYp, TIPUMEHSTH JIBUKECHUS
IJIOCKOCTH B IPOCTEUIINX CITydasiX.

— IlpuMeHsATh NOJIydyeHHBIC 3HAHHUS Ha IPAKTUKE — CTPOUTHh MaTeMaTHYECKHE
MOJICITM s 3aJad peallbHOW JKHU3HHM ¢ TPOBOJIUTH COOTBETCTBYIOIIHE
BBIYMCJICHUSI C TIPUMEHEHHUEM MOJIOOMsS U TPUTOHOMETPHUYECKHUX (PYHKIIUN
(monB3ysICh, TJIE HEOOXOAUMO, KAIbKYyJIITOpOM). Pacmo3HaBaTh OCHOBHBIEC BHUBI
YeThIPEXYTOJTBHUKOB, UX 3JIEMEHTHI, ITOJIb30BAThCS UX CBOWCTBAMHU MPHU PEIICHUU
reOMETPUYECKUX 3aj1a4.



TEMATHYECKOE INTAHUPOBAHUE

Tema IIporpammuoe OcHOBHBIE BU/IbI 1eSITEJIbHOCTH JIeKTPOHHbIE
pasaeJa, coJep:KaHue y4Yaluuxcs (undpossbie)
Kypca oOpa3oBaTe/ibHbIE
pecypchl
Tpurono | OnpeneneHue DopMyJHPOBATH ONpeeeHUsI https://resh.edu.ru/
MeTpHusl. | TPUTOHOMETPHUYECK | TPUTOHOMETPHYECKHUX (PYHKITHI
Teopembl | X TYIBIX U IPSIMBIX YIJIOB. https://www.vaklass.r
KOCHHYCO | QYHKUIMH yriioB oT | BBIBOAMTH TeopeMy KOCHHYCOB U u/
B H 0° mo 180°. TEOpEMY CHHYCOB
cunycoB. | Kocunyc u cuHyc (c pagnycoM OmHCaHHOU http://www.bymath.n
Peunrenne | ompsiMOTO U TYIOT'O OKPY>XHOCTH). et/
TpeyroJib | yria. Teopema Pemiatb TpeyroJbHUKH. o
HUKOB KOCHHYCOB. PemaTh npakTuyeckue 3amadd, http://school-
(16 u) (O6o00mEnHaN) CBOJAIIIHECS K Ha- collection.edu.tu
TeopeMa CUHYCOB XOKJICHUIO PA3JINYHBIX DJICMEHTOB
(¢ pamu- TpEeyTOJIbHHUKA.
yCOM ONUCAHHOM
OKpy>XHOcTH). Ha-
XOXKJICHUE NJIUH
CTOPOH U BEJIIUYNH
YTJIOB
TPEYTrOJIbHHUKOB.
dopmyna
TUTOIIAIHN
TPEYTOJIbHHUKA
gepe3 JBE CTOPOHBI
U YTOJI MEXIY
HuMHu. opmyna
IO
YEeTBhIPEXYTOJIbHUKA
yepes ero
JMaroHalin
U YTOJI MEXy
HUMH.
IIpakTnueckoe
MNPUMEHEHHUE
JIOKa3aHHBIX
TEOpEM.
IIpeo6pa | [Torstue o OcBanBaTh NOHATHE https://resh.edu.ru/
30BaHMe | IIpeoOpa3oBaHUH peoOpa3oBaHusl MOA00HS.
nogodus. | mMoao- HccaenoBarbs OTHOIIEHUE https://www.vaklass.r
MeTpuue | Oust. JIMHEWHBIX 3JIEMEHTOB u/
CKHe CoOTBETCTBEHHBIE ¢uryp npu npeoOpazoBaHUU
COOTHOMII | DJIEMEHTHI nogo6usi. Haxoaurts http://www.bymath.n
eHHS NnoA0OHBIX PUTYP. | IPUMEPHI MOAOOUSI B OKpPYXKAIOIIEH | et/
B Teopema o JIEUCTBUTEIILHOCTH. o
OKPYKHO | IIPOU3BEICHUU BeIBOAMTH MeTpHUYECKHUE http://school-
CTH OTPE3KOB COOTHOIICHUS MEXIY OT- collection.edu.ru
(10 v) XOopJ, TEOpEMaA O pe3KaMu XopJ, CEKyUINX U




MPOU3BEICHUH
OTPE3KOB CEKYIIIHNX,
Teopema O KBaJipare

KacaTCJIbHBIX C MCIIOJIB30BAHUCM
BITMCAHHBIX YI'JIOB U HO,Z[O6HBIX
TPCYIrOJIbHUKOB.

KacaTeJIbHOM. PemaTth reoMeTpuyecKue 3a1aUd U
ITpumeHnenue B 3aa4M U3 peajlbHOU XKU3HU C
pemeHun HUCTIOJIb30BAaHUEM ITOJIOOHBIX
TeOMETPUUECKUX TPEyrOJIbHUKOB.
3aJ1ad.
BexkTopsl | Omnipenenenue Hcnoab30BaTh BEKTOPHI KaK https://resh.edu.ru/
(12 v) BEKTOPOB, HarpaBJIEHHbIE OTPE3KU, HCCJIEI0BATH
CJIOJKCHHE U reoOMeTpUYCCKH (IIepeMeIIeHUe) U https://www.vaklass.r
pPa3sHOCTh BEKTOPOB, | pu3mIecKuii (CUIa) CMBICIBI u/
YMHOKEHHEBEKTOpa | BEKTOPOB.
Ha YUCIIO. 3HaTh onpeaeeHUus CYMMBI U http://www.bymath.n
duznyeckui u Pa3HOCTH BEKTOPOB, YMHOKECHUSI et/
T€OMETPUUIECKUN BEKTOpa Ha YHCJIO, MCCJe0BaATh o
CMBICJI BEKTOPOB. T€OMETPUYCCKUU U (PU3UICSCKUN http://school-
Paznosxxenue CMBICJIBI 3TUX ONEpaIluii. collection.edu.ru
BEKTOpa 10 ABYM PemaTh reoMeTpuyecKue 3a4a9u C
HEKOJUTUHCAPHBIM HWCIOJIb30BaHUEM BEKTOPOB.
BEKTOpaM. PackiaaapiBaTh BEKTOp MO JIByM
Koopannatst HEKOJUTMHEapHBIM BEKTOpPaM.
BEKTOpA. Hcnoab30BaTh CKaJISIpHOE
CkansspHoe MPOU3BECHNE BEKTOPOB, BHIBOJIUTH
MpOu3BEaCHNE €r0 OCHOBHBIEC CBOWCTBA.
BEKTOPOB, €ro BbIyucaAATH CyMMY, pa3HOCTDb U
OpUMEHEHUES sl CKaJISIPHOE MPOU3BEACHNE BEKTOPOB
HaXOXJCHUs JUTUH | B KOOpJIMHATAaX.
U yTJIOB. IIpuMeHATH cKaJIsIpHOE
Pemrenne 3amau ¢ MPOU3BECHUE ISl HAXOXKIACHHUS JJITUH
MMOMOIIBIO U yTJIOB.
BEKTOPOB.
ITpumenenue
BEKTOPOB JJIst
pemieHus 3aaa4
KUHEMaTHUKU A
MEXaHUKH.
lexapro | JlekapTOBBI OcBauBaTh NOHATHE NIPSIMOYToIbHOU | https://resh.edu.ru/
BBI KOOPAWHATHI TOYEK | CUCTEMBI KOOPIMHAT, AJEKaPTOBBIX
KOOPAMH | HA INIOCKOCTH. KOOpAuHAaT TOYKH. https://www.vaklass.r
aThl Ha YpaBHeHHE BuIBOANTE ypaBHEHHUE MIPSIMOU U u/
TUIOCKOCT | IPSIMOM. YTJIOBOU OKpY>XHOCTH. BbIIeasITh NOJTHBIN
U KO3 (] puUITNeHT, KBaJIpaT JUII HaXOXXACHUS IICHTPan http://www.bymath.n
9 v TaHTCHC yTJjia panuyca OKpYy»XKHOCTH TI0 €& et/
HaKJIOHA, YpaBHEHHUIO. o
napajJienbHbIE U PemaTh 3a1aum Ha HAXO0XKICHHUE http://school-
NEePIICHANKYISIPHBI | TOUEK MePECeUCHUS MPSIMBIX U collection.edu.tu
€ OpsIMbIE. OKPY>XHOCTEH € ITOMOIIBI0 METO1a
YpaBHeHUue KOOpAUHAT.
OKPY>KHOCTH. Hcnoab3oBaTh CBOMCTBA YIJIOBOTO
Haxoxnaenue ko3 (pdunmenHTa MpsAMon Mpu perieHu U
KOOPIUHAT TOYEK 3aj1a4, JJIsl OTIPSACIICHUS
nepecedeHUs pacIIOIOKEeHUS TTPSIMOM.
OKPY>KHOCTH U IIpuMeHATH KOOPAUHATHI IPU
OpsIMOMU. pEIICHUN TEOMETPUISCKUX U

MeTton koopauHaT
OpU penIeHUuH

IMPaKTUYCCKUX 3aaa4, AJIsL
ITOCTPOCHUA MATEMATUICCKUX




TEOMETPUICCKUX
3ajad.
HMcnoas3oBanue
METOJiIa KOOpAUHAT
B MIPAKTHUYCCKUX
3aja4dax.

MoOJIeJICH peaibHBIX 3aJ1ad («MEeTO
KOOPJUHAT).

IMoab30BaThCH JUIS TIOCTPOCHUS U
HUCCIIeIOBaHUN TN POBBIMU
pecypcamMu.

3HAKOMUTHLCS ¢ MCTOpPHeEll pa3BUTH
T€OMETPHUH.

MpaBun | IIpaBuibHBIC DopmMyaupoBaTh ONpPEJICICHUE https://resh.edu.ru/

bHbIE MHOTOYTOJIb | TIPaBUIBHBIX MHOTOYTOJIBHUKOB,

MHOIOyIr | HUKH, HAXO0AUTh UX DJICMCHTHI. https://www.vaklass.r

OJIbHHKH | BBIYUCIJICHUC UX IMoab30BaTHCHA MMOHATHEM JJIUHBI u/

. 2JIEMEHTOB. UHCIO | OKPY’>KHOCTH,

Jdauna T W QJINHA BBEJIEHHBIM C MOMOIIBLIO ITPABUJILHBIX | hitp://www.bymath.n

OKPYKHO | OKPY>KHOCTH. MHOT'OYTOJTHUKOB, OMPeAeaATh et/

CTH H Jnuna nyru 9HUCJIIO T, AJINHY IYyTH U PaJHaHHYIO o

0L | OKPY>XHOCTH. Mepy yria. http://school-

Kpyra. Panuannas mepa ITpoBoauTH MEPEX0a OT PAIMAHHON | oollection.edu.ru

Beruncie | yria. MEpHI yriia K

HHUe ITnomane kpyra u TpamyCHONM U HA0OOPOT.

IUIOIA/Ie | €rO JIEMEHTOB OmnpeneasaTs TUIONIAb KPyTa.

i (cexTopa u BeiBoauts ¢dopmyiibl (B rpagyCcHOMU

8 v) CEerMeHTa). U paauaHHOU
Brpruucienue Mepe) IS JJIAH OyT, TUIoImanaei
mwioniaae GUuryp, | CEKTOPOB U CETrMCHTOB.

BKJTFOYATOIITAX Bobruucaars 1wiomagu Guryp,
AJIEMEHTHI KpyTa. BKJTIOYAFOIIAX 3JIe-
MEHTBI OKPY>XHOCTH (KpyTra).
HaxoauTp 1uromaay B 3agadax
peanbHOU KU3HMU.

JBukenn | [Tousatue o Pa3ouparts npumepsl, https://resh.edu.ru/

s JOBVKCHUU WLTFOCTPUPYIOIIUE TTIOHSTUS

IJIOCKOCT | IIJIOCKOCTH. JBUKEHUSI, LIGHTPOB U OCel https://www.yaklass.r

" ITapannenbHbIi CUMMETPHHU. u/

(6 9) MEePEHOC, MOBOPOT U | DOPMYJTHPOBATH OTIPEACIICHHUS
cuMmMmeTpusi. OCH U | MapajIeabHOro MEPEH0ca, OBOPOTa U | http://www.bymath.n
LIEHTPBI oceBOM cuMMeTpun. BBIBOAUTH UX et/

CUMMETPHUU. CBOMCTBA, HAXOAUThH HEMOJIBIKHBIE |
IIpocTreiimme TOYKHU. http://school-
OpHUMEHEHUS B HaxoauTh HEHTPBI U OCH CHMMETPHH | oollection.edu.ru
peleHnn 3a1ad. MpOCTEeHIITUX PUTYDP.

IIpumeHsATH MapayIeIbHBIN IEPEHOC

U CUMMETPHUIO IPU PEIICHUN

reoMeTpHUICCKUX 3amad (pa3oupaThb

PUMEPHI).

Hcnmoab3oBaTh IS TOCTPOCHUS U

nccieIoBaHnt MM(POBBIE PECYPCHI.

[oBTope | IToBTOpEeHUE OnepupoBaTh NOHATHUAMU: QUTYPA, https://resh.edu.ru/

HHe, OCHOBHBIX TIOHSITHH | TOYKa, IIpsiMasi, yroJl,

00001IeH | UMETOAOB KYpCOB MHOTOYTOJBHUK, PABHOOCAPCHHBIN https://www.yaklass.r

ue, 7—9 krnaccos, U PAaBHOCTOPOHHUHN TPEYTOJIbHUKU, w/

cucreMar | 0000IIeHHE U OPSIMOYTOJIBHBIN TPEYTOJIbHUK,

u3anus CUCTEMaTHU3AITHUS MeauaHa, OMCCeKTpHca U BhICOTa http://www.bymath.n

3HAHUH 3HAHUM. TPEyTroJIbHUKA, TTapajuieJIorpamMM, et/

(7 9) IIpocreiimue poMO, IpIMOYTOJIBHHUK, KBaJIpar, o
TCOMETPUICCKHE Tparieius; OKpPy>XHOCTb, http://school-
burypsr n ux KacareJibHast; PABEHCTBO U MOJI00UE | (gllection.edu.ru
CBOWCTBA. ¢uryp, TpeyronbHHUKOB;




N3mepenue
TEOMETPHUIECKHUX
BCJIUYUH.
TpeyroabHUKH.
ITapannenbHbie U
NEePIICHANKYISIPHBI
€ TIpsIMbIC.
OKpy>KHOCTb U
KpPYT.
I'eomerpuueckue
HNOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucannsie u
OTIMICaHHBIC
OKPY>XKHOCTHU
MHOTOYTOJIBHHUKOB.
Ilpsimast u
OKPY>KHOCTb.
YeThIpEXYTOIBHUK
u. Briucannele u
OTIMICaHHBIC
YEeTBIPEXyTOIIbHUK
H.

Teopewma [Tudaropa
W Haygasa
TPUTOHOMETPHH.
Pemmenue o0Omux
TPEyrOJIbHUKOB.
ITpaBusbHBIC
MHOTOYTOJBHUKHU.
TIpeoOpazoBanHus
TJIOCKOCTH.
JIBU>KEHMSI.
ITomoOue.
CummMmeTpusl.
ITnomane.
Brraucnenue
mionaaeu.
ITnomanu
MOAOOHBIX (UTYP.
JexapToBbI
KOOpAWHATHI HA
TJIOCKOCTH.
BexkTops! Ha
TIJIOCKOCTH.

napajieabHOCTb U
NEePHEHAUKYJIISIPHOCTD IIPSIMBbIX,
YTroJI MEXKJ1y TIPSIMBIMHU, CUMMETPHUS
OTHOCHUTEJILHO TOYKH U NIPSIMOU;
JUIMHA, PacCTOsSIHUE, BEJIMUHHA yIJia,
IOk, IIEPUMETP.
HUcnoab3oBaTth GopmMyJbl: IepuMeTpa
U IUIOIIAA MHOI'OYTOJIbHUKOB,
JUIMHBI OKPY>KHOCTH M IUIOIIAAU
Kpyra, ooséMa nNpsMOyToJILHOTO
napajuiesenunena.

OnepupoBaTthb NOHATUSIMM:
MNpsIMOYTOJIbHAsI CUCTEMA KOOPAUHAT,
BEKTOpP; HCIMOJIB30BATh 3TU MOHSITHUS
JUIS TIPEJICTABIICHUs] TaHHbBIX U
pelleHus 3a7a4, B TOM 4YHCie U3
IpYyTrux y4eOHBIX MPEIAMETOB.
Pemiath 3a1a4M Ha IIOBTOPEHUE
OCHOBHBIX ITOHSITUH, HIUIIOCTPALIUIO
CBsI3€U MEXy pa3IMUHBIMU YacTIMHU
Kypca. BeiOMpaTs MeTO 11
peuieHus 3agadu.Pemare 3apaun us
MMOBCEJHEBHOM KU3HU.

Bcero 3a rog
(68 1)

A1)\

C=RU, O=I'BOY COLWW
Nel n.r.1. BeseHuyk,
CN=3HrosatoB Oner
AnekcaHgpoBuy,
E=bez-sl@yandex.ru
00be73e31d5ad857ad
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