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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "MATEMATHKA"

[Ipenmer "I'eomerpus" sBiseTcs paznenom Kypea "Martematuka'. Pabodast mporpaMma 1o nmpeamery
"T'eomeTpus" mist oOydaromuxcst 8 Ki1accoB pa3padorana Ha ocHoBe DeepanbHOr0 rOCy1apCTBEHHOTO
00pa3oBaTEeNBLHOrO CTAaHAPTa OCHOBHOTO 00IIET0 00pa30BaHus ¢ yYETOM H COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, PEIBABIIEMBIX K MATEMAaTUYECKOMY 00pa30BaHUIO, H TPAJUIIMNA POCCUHCKOT0O 00pa3oBaHus,
KOTOpBIE 00€CIEUnBAIOT OBJIa/ICHHE KIFOYEBBIMH KOMIIETEHIIUSIMH, COCTABIISIOUIMMH OCHOBY JIJIs
HEMPEPHIBHOTO 00pa30BaHMsI U CAMOPA3BHUTHS, a TAKXKE [EJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U
MO03HABATEIBHOTO pa3BUTHs oOyuaromuxcs. B mporpamMe y4utensl uieu u nonokenus: Konuenmuuu pa3Butus
MaTeMaTH4eckoro obpasosanus B Poccuiickoit @enepanuu. B snoxy undposoii Tpanchopmanmm Becex chep
YeJIOBEYECKOH JIeATEIIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJI0BEKOM 0e3 6a30B0ii
MaTeMaTHYECKOM MOJTOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CITY)KUT OIMOPHBIM IPEAMETOM ISl H3yUCHHS
CMEXHBIX TUCIHIUIMH, a ITOCTIE IKOJIBI PeaTbHO HEOOXOAMMOCThIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHue,
910 TpeOyeT NOJHOIEHHOH 0a30B0H 00I1e00pa30BaTEIILHON TTIOJTOTOBKH, B TOM YHCJIC U MATEMaTHYECKOH.

310 00yCIOBICHO TE€M, YTO B HAIIU JTHU PACTET YUCIIO MPO(ECCHid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 001acTsAX, U TaXKe B
rymMaHuTapHbix cdepax. Takum oOpa3om, Kpyr MIKOJIBHUKOB, sl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM ITPEIMETOM, PACIIUPSIETCSL.

[IpakTuueckas nMojae3HOCTh MaTEMATUKU O0YCIIOBIJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIET0 MUPa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
MIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX JJIs
Pa3BUTHs HAYyYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUUECKUX 3HAHUH 3aTPYJHEHO IOHUMAaHNE
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIB30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALUs
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuu, ManodpekTuBHa
ITOBCETHEBHAS IPAKTHUYECKas AeATENbHOCTh. KaxX10My 4eloBEKy B CBOEH KU3HU IPUXOIUTCS BBIIOJIHATD
Pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU NPUEMaMHU
reOMEeTPUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh UH(OPMaIIMIO, TPEICTABICHHYIO B BUJI€ TaOJIHII,
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSATHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bcé Ooee
BaYKHBIM CTAHOBHUTCSA MAaTEMATHUUYECKUN CTUIJIb MBIIIJICHUS, IPOSIBIISIFOIIMNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKU B apceHall IPUEMOB U METOJIOB MBIIIIJICHUS YeI0BeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AENYKIUs, 0000IIeHNe U KOHKPETU3aIHs, aHaIU3 U
CUHTE3, KJ1accu(UKalms U cucTemMaTusaius, abctparupoBaHue U aHanorus. O0beKThl MaTEMaTHYECKUX
YMO3aKII0YeHNUH, TpaBUiia UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKHX TOCTPOEHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIIIeHHE. Benyias poinb npuHaanexuT MaTeMaTiKe U B JOPMUPOBAHUU
QITOPUTMHUYECKON KOMIOHEHTHI MBIIIJICHUS ¥ BOCIUTAHUHM YMEHHH JIeHCTBOBATH 110 33JaHHBIM aJlFOPUTMaM,
COBEPIIIEHCTBOBAThH U3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mpoliecce pereHus 3agad — OCHOBOW y4eOHOM
JeSITeIbHOCTH Ha ypoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAs U MPUKIIAIHASI CTOPOHBI

MBIIIJICHUA.

OO6y4eHnne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUYaIOLIMXCSl TOUHYIO, PAllMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXO0 ISAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CPEZICTBA JUISl BBIPAKEHHUSI CYKACHUN U HATJSIHOTO UX MPECTaBICHUS.

Heo0xonnMbIM KOMIIOHEHTOM 0O01IeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUHM SBJIETCS 00IIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI ICHCTBUTEILHOCTH, TIPECTABICHHIE O PEAMETE M METOAAaX MaTeMaTHKH, UX OTIMYHN
OT METO/IOB JIPYTHX €CTECTBEHHBIX M T'YMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUSI MATEMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHbIX 3a1a4. Takum o0pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHKE OOILEH KyIbTYphI YeJIOBEKa.

I/I3yquI/Ie MaTEMAaTHKHU TAaKXE CHOCO6CTByeT 9CTECTUYCCKOMY BOCIIUTAHUIO YCJIOBCKA, IOHUMAaHHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paCCyX(HCHHfI, BOCIIPHUATHUIO TCOMETPHUYCCKUX (bOpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTHKy yXe 3aTeM Y4YUTb HaJ0, YTO OHA YM B MOPSAJOK MPUBOIUTY, — MHCAIT BEIUKUI pyCCKUI
yaeHbli Muxaunn BacunseBud JIoMoHOCOB. M1 B 3TOM COCTOMT OJfHA M3 IBYX IIeJIeld 00yYCHHS TEOMETPHUHU KaK
COCTABHOM YaCcTH MaTEMAaTHUKH B IIKOJIE. DTOU LIEJIM COOTBETCTBYET JOKa3aTeNbHAsI IMHUS MPENoAaBaHus
reomerpun. Creays nIpeIcTaBICHHON paboueil mporpaMme, HaYMHAsI ¢ CEABMOTO KJlacca Ha ypoKax
TeOMETPHUH O0YJAIOIIUNACS YIUTCS TIPOBOIUTH JOKA3aTEIbHBIC PACCYXKICHHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEHUs, T0Ka3bIBaTh UCTUHHBIC YTBEP)KJICHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOIUTH
PacCyXJICHHS OT «IIPOTUBHOTOY, OTIIMYATh CBOMCTBA OT NMPU3HAKOB, (DOPMYIMPOBATH OOpaTHBIC
YTBEPKACHUS. Y YSHUK, OBJIAJIEBUINI HCKYCCTBOM PacCyKIaTh, OyIeT MPUMEHSTh €r0 U B OKpYKaromei
KU3HHU.

Kaxk nucan reomerp u nexaror Urops ®enoposud llapeiruy, «roasMu, TOHUMAKOIUMHU, YTO TaKOE
JI0Ka3aTeNIbCTBO, TPYJHO U JJa’Ke HEBO3MOKHO MAHUITYIIMPOBaTh». 1 B 3TOM COCTOUT BaxkHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YYCHUS T€OMETPUH, IIPUCYIIEE UMEHHO OTEYECTBEHHOM MaTEMaTUYECKON
mkoJje. BMecte ¢ TeM aBTOpBI MpOrpaMMsbl IPEJOCTEPETAIOT YUUTENS OT U3IHUIIHETr0 popMann3mMa, 0cOOEHHO
B OTHOILICHWH Hadaa U OCHOBaHMUU reomerpun. @pannysckuit maremaTuk JKaH /[pe10HHE IO STOMY ITOBOAY
BbICKa3aJics Tak: «UTo Kacaercs 1eIMKaTHOM MpoOIeMbl BBEIEHUS «aKCUOM», TO MHE Ka)KeTcsl, 4TO Ha
HEPBBIX MTOPax HYKHO BOOOIIE U30eraTh MPOU3HOCUTH caMo 3TO clioBO. C APYroif xe CTOPOHBL, HE CIIEAYET
yIyCKaTh HU OJJHOM BO3MO>KHOCTH J1aBaTh MPUMEPHI JJOTHYECKHX 3aKII0UEHHUH, KOTOpbIe KyAa B O0IbIICH
Mepe, 4eM HJIesl aKCUOM, SBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JABUTATEIIIMA MAaTEMaTH4YECKOTO

MBIIJIICHUA)).

Bropoii 1ienbro n3y4eHns: TeOMETPUU ABISETCS UCIIONb30BAHNUE €€ KAK HHCTPYMEHTA IIPU PELICHUH KaK
MaTeMaTHYeCKUX, TaK U MPaKTUUYECKUX 3ajjad, BCTPEUYAIOLINXCS B peaibHOM Ku3HU. OKOHUMBIIUHI KypC
Tr€OMETPUHU LIKOJIBHUK JTOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPUUECKYIO (PUTypy, OmHcaTh CIOBAMU
JaHHBINA 4epPTEX WIM PUCYHOK, HAMTH IIOLIa/Ib 36MEIBbHOTO Y4acTKa, PACCUUTATh HEOOXOAUMYIO JJIUHY
OINITOBOJIOKOHHOTO Ka0es WK TpedyeMble pa3Mepbl rapaxa Ajisi aBToMOOMI. DTOMY COOTBETCTBYET BTOpasl,
BBIYMCIIMTEIIbHAS JINHUS B U3yYEHUH T€OMETPHH B IIKOJIE. J[aHHAS MpaKTU4eCKas TMHUSA SIBIIIETCS HE MEHEE
BayKHOM, yeM rnepBasi. Emé IlnaTon npennuceiBan, 4todsl «rpaxaane [IpekpacHoro ropoja H1 B KOeM
Clly4ae He OCTaBJISJIM FEOMETPUIO, BEJlb HEMAJIOBAXHO J1aXke MOOOYHOE €€ IPUMEHEHHE — B BOEGHHOM JIETIe
7ia, BIIPOYEM, M BO BCEX HayKax — JUIsl JIUIIero UX YCBOEHUS: Mbl BEJlb 3HAaeM, Kakas OeCKOHEeUHasi pa3HHIla
CYILLIECTBYET MEXAY YEIOBEKOM IIPUYACTHBIM K T€OMETPHUH U HENTPUIACTHBIMY. J{J1s1 TOr0 yuuTento
peKoMeHayeTcs MoAOHpaTh 3a/1a4 MPAaKTUYECKOT0 XapaKkTepa AJis pacCMaTpUBAeMbIX TeM, YUUTh JIeTel
CTPOUTh MATEMATHYECKHE MOJIEIHN PEATIbHBIX JKU3HEHHBIX CUTYyallui, IPOBOAUTH BBIYUCICHUS U OLICHUBATH
aJIeKBATHOCTH MTOJIYYEHHOT0 pe3yiibTara. KpaliHe Ba)KHO OTUEPKUBATH CBSI3H T€OMETPHUH C IPYTUMHU
npeIMeTaMi, MOTUBHPOBATH UCIIOJIB30BATh ONPEAETICHHUS T€OMETPUUECKUX (DUTYpP U MOHATHH,
J€MOHCTPUPOBATh MPUMEHEHHE MOTYYEHHbIX YMEHHH B (PU3MKE U TEXHUKE. DTH CBSI3U Haubosee IpKo
BHUJIHBI B TeMax «BekTops», « TpuroHomeTpuueckue COOTHOMEHM», «Meto koopanHat» U «Teopema
[Tudaropax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CormacHo yueOHOMY IIaHy B 8 Ki1acce u3ydaercs yaeOHbli Kypc «I eoMeTpus», KOTOPBIN BKIIIOYAET
CIIeAYIOIINE OCHOBHBIE pa3ziesbl coaepkanus: «I'eomerpuueckue GUrypsl 1 ux cBoiictBay, «M3mepenue
TEOMETPUUYECKUX BEIIMYMHY, a TAKKe «/|ekapToBbI KOOPAMHATHI HA TIOCKOCTHY, «BeKTOph», «JIBHXKEeHMS
wiockoctu» U «lIpeoOpa3oBanust mogoous».

Y4eOHbIi M1aH MpeaycMaTpUBaeT U3YICHHUE T€OMETPUH Ha 6a30BOM YPOBHE, UCXOs M3 68 y4eOHBIX YacoB
B y4eOHOM TOfy.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Yerpipéxyronsauku. [lapamenorpamm, ero npu3Haku U CBOMCTBa. YacTHBIE Cciiydan MapauieIorpaMMoB
(IpsIMOYTOJILHUK, pOMO, KBaJpar), UX MpU3HAKKA U CBOMCTBA. Tpanerus, paBHOOOKas Tparenusi, €€ CBOWCTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Merton yaBoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u TeopeMa 0 MpONOPLHOHATIBHBIX
OTpE3Kax.

Cpennue TMHUM TPEYroabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[TogoGue TpeyrodbHUKOB, KO3 dunreHT moaoous. [IpuzHaku mogooust TpeyroabHuKkoB. [Ipumenenmne
o100UsI P PEHICHUH MPAKTUYECKUX 3a7ay.

CgoiicTBa miomazae reomerpuueckux ¢puryp. @opmyIsl s MIIOLIAIU TPEYTOIbHUKA, TapalljiesiorpaMmma,
pomba u Tpaneunu. OTHOLICHHE TUIONIAIeH TOA0OHBIX GUTYp.

Brruncnenue miomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHun NpaKTHYECKUX 3a71a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yIjla MPSMOYTOJbHOIO TPEYrojapHuKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIecTBO. Tpuronomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

BrnucanHble M IEHTPAIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPJAOU. YTUIBI MEXAY XOpJaMU U
CeKylIMMU. BrincanHble U ONMCaHHbIE YEThIPEXYTONIbHUKU. B3auMHOE pacmnonokeHne 1ByX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0mine kacatenbHbIe K ABYM OKPYKHOCTSIM.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenne yaeOHOro npeamera «I'eoMeTpus» JOMKHO 00eCeunBaTh JOCTHKEHIE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus CICAYIOMINX JIJMYHOCTHBIX, METAIIPEAMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHbIX
pe3yabTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOro nmpenmera «I'eoMeTpus» XapakTepu3yrTCs:

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEPEca K IMPOLUIOMY M HACTOAILIEMY POCCUMCKOM MaTeMaTUKU, IEHHOCTHBIM OTHOIIICHHEM
K TOCTHXKEHHUSIM POCCHICKIX MAaTEMAaTHUKOB M POCCUHUCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JOCTUKEHHM B IPYrHX HayKax U MPUKIAIHBIX cepax.

I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 0053aHHOCTEH TPaKIaHWHA M PEATM3alMU €T0 MPaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYP, SABJICHUMN, MPOLIEAYP TPAKIAHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STHYECKHUX TIPOOJIEM, CBI3aHHBIX C
MIPAKTUICCKUM IMPUMEHEHHEM JOCTHKECHUN HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIb- HO-dTHIECKHIX
MIPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

Tpynosoe BocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE y4acCTHE B PELICHUH MTPAKTUUYECKHUX 33]1a4 MaTeMaTHUYE€CKON HalpaBJIe€HHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTU4YeCKOro 00pa30BaHus Ha MPOTSHKEHUHU BCEH JKU3HM JUIsl YCHIEIIHON
po¢eCcCHOHATILHOM 1EATENIHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HaHHBIM BBIOOPOM U IIOCTPOCHUEM MHIUBUAYAIbHONU TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

IcTeTnYecKoe BOCIIUTAHHUE:!
CIOCOOHOCTBIO K OMOIIMOHATBHOMY U ACTETUYECKOMY BOCTIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a/1a4,
pelIeHu!, pacCyKICHHI; YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpHGHTaHHCﬁ B JACATCIBHOCTH Ha COBPCMCHHYIO CUCTEMY HAYYHBIX Hpe)lCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHUA YCJIOBCKA, IPUPOIAbI 1 O6HI€CTBa, IMOHUMAaHHUEM MaTeMaTHIeCKOM HAYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIlOB eé Pa3BUTHA U 3BHAYUMOCTH JJId Pa3BUTUS HUBUIIN3AIIUU;

OBJIaJICHHEM SI3BIKOM MaT€MaTHUKU M MaTeMaTHIECKOMN Ky.]'ILTypOfI KaK CpCACTBOM IMO3HAHUWA MUPA,

OBJIaICHUEM HpOCTGﬁHIPIMH HaBBIKAMH HCCJICOBATEIbLCKOM JESITCIIbHOCTH.

dusnyeckoe BocnuTaHue, popMupoBaHue KyJbTYPbI 310POBbSl H IMOIMOHAJIBHOI0 0JIarONOIy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbsI, BEAEHUS 30POBOTrO
oOpasa >KHU3HH (310pOBOE NMUTAaHUE, COATTAaHCUPOBAHHBIN PEXUM 3aHATHH U OTJbIXA, peryisipHas pu3nyeckas
aKTUBHOCT);

c(OPMHPOBAHHOCTHIO HaBBIKA peIeKCHH, TPU3HAHHUEM CBOETO IIPaBa Ha OMIMOKY U TaKOro )K€ IMpaBa
APYroro 4eJoBeKa.

IK0JI0THYeCcKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MAaTEMATHYCCKUX 3HaHI/II\/’I JJISA peHIeHI/IH 3a1a4 B O6.]'IaCTI/I COXpaHHOCTI/I
OKpY’KaroIen cpe/bl, IIIaHUPOBAHUS MTOCTYNKOB U OIIEHKH X BO3MO>KHBIX TTOCTIEACTBHIA IS OKPYKAIOIIeH
CpeIbl;

OCO3HAaHHEM TJI00aTBFHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U TIyTeH MX pemIeHUs.

JInYHOCTHBIE pe3y/IbTaThl, 00ecNeYHBAIOIIME AJANTALMI0 00YYAKOIIErocs K M3MEHAIOLUM CS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:



— TOTOBHOCTBIO K JIGHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IEATENbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JHOJCH,
puoOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIMHU U3 OIbITa IPYTUX;

— HEO0OXOJIUMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHUI, B TOM uncie GopMyIMpOBATh U1, TOHSTHU,
THIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHEee HE U3BECTHBIX, 0CO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U ACHCTBUS, (DOPMYIUPOBATDH
U OLICHUBAThH PUCKHU U MOCIEICTBU, (HOPMUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl y4eOHOIO MpeIMeTa

«FGOMeTpI/ISI))XapaKTepI/BYIOTCSI OBJIAACHUCM YHUBEPCA/IbHbIMU ROZHABAM EIbHbIMU Oeﬁcmeumu,

VHUBEPCAIbHBLIMU KOMMYHUKAMUGHBIMU OClCMBUSMU U YHUBEPCATIbHBIMU PeZyIAMUGHBIMU
oetcmeusamu.

1) VYnueepcanvnvie noznasamenvHule Oelicmeaus obecneuusarom Gopmuposanue 6a306blx KOCHUMUBHBIX

npoyeccoes O6yllaIOLl/ﬂ/DCC}Z (OC60€HM€ Memooo8 NO3HAHUA OKpyotcarouieco mupa, npuUMeHeHue j10c2uU4eCcKux,

ucc1e008amenbCKux onepayutl, yMeHut pabomams ¢ uHgopmayueti).

Ba3oBrle Jlornuyeckue aefcTBUA:

— BBIABIATH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU MAaTEMaTHYECKUX OObEKTOB, OHITUH,
OTHOILECHUN MEXy HOHATUAMHU; (OpMYyIUpPOBaTh ONpEIETICHUs IOHATHI; yCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIINH, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,;

— BOCIPUHHUMATh, GOPMYIUPOBATH U MPEOOPA30BHIBATH CY)KJIEHUS: YTBEPAUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

— BBIABIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUUs B (paKkTax, JTaHHBIX,
HAOJIIOJIEHUSX U YTBEPXKACHUAX; IIpeIaraTh KpUTEPUU /ISl BBISIBIICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUIL;

— JACJIaTb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMOSaKqueHHﬁ, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh A0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPsIMbIE 1 OT MPOTUBHOIO), POBOJIUTH
CaMOCTOSITENIbHO HECIIO’KHBIE OKa3aTeIbCTBAa MaTEMaTHUECKHUX (DaKTOB, BBICTpauBaTh apryMEHTAIHIO,
PUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

— BBIOMpATH CcII0CcO0 pelieHus yuyeOHoi 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOASAIIMHI ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicTBUA:

— HCIIOJIB30BaTh BOIPOCHI KaK MCCIIE0BATENbCKII HHCTPYMEHT MO3HaHUS; (POPMYIHPOBATH BOIIPOCHI,
bukcupyromume NpoTUBOpedne, IpodIeMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(dbopMuUpOBATH THIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

— TIPOBOJHTH IO CAMOCTOSATEIILHO COCTABJICHHOMY IIJIAHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOIIBIIIOE
UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHuIeCKOro 00beKTa, 3aBUCHMOCTEH 00bEKTOB
MEXy COOO0H;



— CaMOCTOSITEIILHO (POPMYITUPOBATH 000OIIECHUS M BBIBOABI 110 Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHNS, OLICHUBATh JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011eHNI];

— IMPOrHO3UpPOBATH BO3MOKHOC PAa3BUTHUC IMMPOLECCA, d TAKKC BbIIBUT'ATh MIPCAIIOJIIOKCHHUA O €TI0
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

— BBIBJIAITH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAITUH, JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
3a7a4u;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(YOPMAIUIO pa3IMUHbIX
BUOB U (pOPM IIPECTABICHHUS;

— BBIOMpaTh PopMy mpencTaBaeHus HHHOPMAIMK U WIUTFOCTPUPOBATH PEIIaeMble 3314l CXEMaMH,
qyarpaMMamu, HHOM rpaduKoi 1 nX KOMOMHAIUSAMU;

— OILIEHMBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHSM, NIPEATIOKEHHBIM YUUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUBHbLE Oelicmaus 0becnedusaom c@hopmupo8anHoCms COYUATILHBIX
HABbIKO8 00Y4AIOUWUXCAL.

Oo0urenue:

— BOCIIpUHHUMATL U q)OpMy.]'II/IPOBaTL CYKACHUA B COOTBCTCTBHUU C YCJIIOBUAMHU U LECIIAMU 06IJ_[CHI/I$I;
ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBaTh
MOSICHCHUA 110 X0y PpCIICHUA 3aJa4u, KOMMCHTUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yibTar;

— B X0JIe 00CYXICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMON TeMbl, IPOOIEMBI, PelIaeMoii
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHHUS; COTTOCTABIISTh CBOU CYXKICHUS C
CYXKJICHUSIMH JIPYTUX YUYaCTHUKOB JHAJIOra, OOHAPYKUBATh PA3IMYUE U CXOACTBO MO3UIIU; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

— MPEACTaBJIATh PE3YNbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C YYETOM 3a/1a4 MPE3eHTAMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHu4ecTBo:

— IMOHUMAThb U HUCIIOJIB30BaTh NPCUMYIICCTBA KOMaHI[HOfI n HHI[HBI/I]IYEU'IBHOIZ pa60Tr,1 IIpH pCUICHUHA
y‘~I€6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— TMPUHUMATH L[EJb COBMECTHOU AESITeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM padoOTHI,
pacrpenenatb BUABI paboT, JOrOBapUBaThCS, 00CYKIaTh MPOIIECC M pe3yabTaT paboThl; 00001mIaTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yy4acTBOBAaTh B IPYyMIOBBIX (hopmax paboThl (00CyXk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOK YaCTh pa6OTI)I 1 KOOPpANMHUPOBATHE CBOU )Iel\/'ICTBI/Iﬂ C APYTYMMH YICHaAMHU KOMaHbI;

— OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT 10 KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUS.

3) Vnuueepcanvhuvle pecynamuensie oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELICHHS 3aauu (UM €r0 YacTh), BBIOMpPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOIb:

— BJIAJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTaTa perieHus
MaTeMaTHYeCKOM 3a7auH;

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpU PCUHICHUH 3a1a4i, BHOCUTh KOPPCKTUBEI B
JCATCIIBHOCTh HAa OCHOBE HOBBIX 06CTO$IT€J'IBCTB, HafI,HGHHBIX OH_II/I6OK, BBIIBJICHHBIX pr,I[HOCTeﬁ;

— OLIGHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEILHOCTH IIOCTABICHHOM IIETH U YCIOBUSAM, OOBSCHSTH
MPUYUHBI JOCTHKCHUS WU HEIOCTHXKEHUS 11e]I, HAXOAUTh OIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

IHNPEAMETHBIE PE3YJBTATHBI
OcBoenne yuebHoro kypca «I'eomeTpusi» Ha ypoBHE 8 Ki1acca JODKHO 00ecreunBaTh JOCTUKEHNE

CICAYIOMIUX MPEAMETHBIX O6pa3OBaTeJ'II>HbIX PE3yIbTAaTOB:

— Pacmio3naBaTh OCHOBHBIE BHUbI I-IGTI)IpéXer.]'II)HI/IKOB, HUX 3JIECMCHTHI, I10Jb30BaThCA UX CBOMCTBaMH
IIpu pCHICHUH I'COMETPHUICCKUX 3aaaH.

— HpI/IMeHHTL CBOMCTBA TOUKH nepeceucHust MeInal TpCyroJibHUKa (ueHTpa MaCC) B PCHICHHHU 3a/1a4.

— Bunazgers nonsATHEM cpeqHEN JIMHUM TPEYTOJIbHUKA U TPAIlCLUN, IPUMEHATh UX CBOMCTBA IIPH
pelIeHNN TEOMETPUYECKUX 3a/1a4.

— Ilonw3oBarecs Teopemoit aneca u TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KaX, MPUMEHITh UX IS
peIIeHNs IPaKTUYECKUX 3a1a4.

— HpI/IMeHHTL IMPU3HAKN HO,I[O6I/ISI TPECYTrOJIbHUKOB B PCIICHUU I'COMCTPHUYICCKUX 3aiay.
— llonp3oBathes TeopeMoﬁ Hn(paropa JJI1 pCHICHUA TCOMCTPHICCKUX U MPAKTUYCCKUX 3aaa4.

— CTpOI/ITB MAaTEMaTUYCCKYIO MOJZICJIb B IPAKTHUYICCKUX 3aJavdaX, CAMOCTOATCIIbHO ACJIaTh qepTé>1< " Ha
XOOUTb COOTBETCTBYIOIUC JAJIMHBI.

— Bnagers noHATHAMU CHHYCa, KOCUHYCA U TAHTCHCA OCTPOTO yIjia MPAMOYTOJIBHOT'O TPEYTOJIbHUKA.
— llonp30BaThCs STUMM IIOHATHS MU IJIS peuICHUs NPAKTUYCCKUX 3a/1a4.

— BoruncnsaTe (pa3auuHbIME crioco0aMu) IIIOIIAlb TPEYToJbHUKA U TUIOIIA I MHOTOYTOJIbHBIX (UTYP
(TOJIB3YSCh, T7Ie HEOOXOUMO, KAIBKYIIATOPOM).

— HpI/IMeHHTL IMMOJIYYCHHBIC YMCHHUS B IPAKTUYCCKUX 3a/lavax.

— Brnazets NOHATHSAMEI BIMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yIiax, yriax Mexay XopAaMu (CeKyIIMMH) U YIile MeXAY KacaTelbHON U XOpI0oH NPy peIIeHun
FEOMETPUUECKUX 3ajau.

— Bnazners NoOHATHEM ONHMCAHHOTIO YETHIPEXYTOJIBHUKA, TPUMEHSATH CBOMCTBA ONTMCAHHOIO
YEeTBIPEXYTOJIbHUKA ITPU PELIEHUN 3a/1a4.

— IlpuMeHsTH MOTy4YeHHbIE 3HAHUS HA MTPAKTHKE — CTPOUTH MaTeMaTHYECKHEe MOACIH IS 33729
peanLHoﬁ KN3HU U TPOBOANTE COOTBETCTBYIOIIMEC BBIYUCIICHUSA C IPUMCHCHUEM HO)IO6I/I$[ u
TPUTOHOMETPHUH (TIOJB3YACH, T/I€ HEOOXOIUMO, KATBKYISITOPOM).






TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3iesioB M TeM MPOrPaMMBbI KosinuectBo yacoB Harta Bujibl AesITe/IbHOCTH Bupsl, DJIeKTPOHHbBIE
n/n H3y4YeHusl hopmsbr (mudpossbie)
BCEro | KOHTPOJbHbIE | IPAKTHYECKHE KOHTPO.Ist o6pasoBaTenbHbIe
padoTsl paboTbl pecypeb
Pa3gen 1. YeTbIpéxyroabHUKH
1.1. | [Mapamenorpamm, €ro MpU3HaKy U CBOMCTBA. 2 0 0 M300paxaTh ¥ HAXOJUTh HA YEPTEKAX YSTHIPEXYTONBHUKN PA3HBIX BUJOB M UX | YCTHBII https://infourok.ru/
3JIEMEHTBI; 0OIIpoc; https://resh.edu.ru/
IIuceMeHHbIH
KOHTPOJIb;
1.2. | YacrHble cityuan napauiesorpaMMoB (psiMOYTOIbHUK, 2 0 0 DOpMyIMPOBATH OIPE/IENICHHS: NIapaUIeIorpaMMa, MPSMOYToJIbHUKA, poMOa, VerHslit https://infourok.ru/
poMO, KBaJpar), uX MPU3HAKK U CBOHCTBA. KBajipara, TParewun, paBHOOOKOMH Tparewuu, MpsiMOYTOJIbHOI TpaleuH; orpoc;
TucpMenHsIi
KOHTPOJIb;
1.3. | Tpaneuwus. 2 0 0 Jloka3bIBaTh U UCIIOH30BATH [IPU PEIICHAH 3a/1a4 MPU3HAKH U CBOMCTBA: VeTHbrit https://infourok.ru/
apajienorpaMma, IpsiMoyroJibHIKa, poMOa, KBaapara, Tpalelyy, PaBHOOOKOH | orpoc; https://resh.edu.ru/
Tpaneuuu, IpsAMOYTolbHON Tpaneuuu; TucpMenHsIi
KOHTPOJIb;
1.4. | PaBHOOOKAS U IPSMOYTOJIbHASI TPATICIIUH. 2 0 0 TIpuMeHATH METOJT yIBOCHHS MEIMAHBI TPEYTOJIbHHKA; YcrHbiit https://infourok.ru/
oIpoc;
TTuceMeHHbIH
KOHTpOJIb;
1.5. | VaBoeuue memaHsl. 1 0 0 Hcnonb30Bath HH(POBbIE PECYPCHI ISk HCCIIEJ0BAHUS CBOMCTB M3y4aeMbIX YcrHbli https://infourok.ru/
¢uryp; orpoc; https://resh.edu.ru/
1.6. | LlenTtpansHas cuMMeTpus 3 1 0 3HaKOMHUTBCS ¢ HCTOPHUEHT Pa3BUTHSI TCOMETPHY; VeTHbIR https://infourok.ru/
orpoc;
TIuceMenHbIi
KOHTpOJIb;
KonrponsHnas
pabora;
Hroro no paszzeny 12
Paspen 2. Teopema ®aneca u TeopeMa 0 NPONOPLUHOHATBHBIX 0TPe3KaX, MO00HbIE TPEYr0JIbHUKH
2.1. | Teopema Daneca 1 TeopeMa O MPOMOPIUOHATBHBIX 2 0 0 TIpOBOAUTH MOCTPOECHHS C MOMOLIBIO HMPKYJIS M IMHEHKH C HCIIOJIB30BAHHE VerHbli https://infourok.ru/
OTpe3Kax. TeopeMsl Dajieca U TEOPEMBI O TIPONOPIHOHATBHBIX OTPE3KAX, CTPOUTH oIpoc;
4eTBEPTHIN MPOMOPLUOHANBHBIA OTPE30K; TTucsMenHsIit
KOHTpOJIb;
2.2. | Cpenusist TUHUS TPEYTOJIBHHUKA. 2 0 0 3HAKOMUTBCS C HCTOPHEH Pa3BUTHS [COMETPHH; VerHbrit https://infourok.ru/
0OIpoc;
IIucemennbIit
KOHTPOJIB;




2.3. | Tpanenysi, €€ CpEIHSIS THHHUSL. 1 0 0 [TprMeHATh IOTy4eHHBIC 3HAHHS IIPU PELICHHN T€OMETPUIESCKUX U Verusrit https://infourok.ru/
HPaKTHYECKHX 3a/1a4; ormpoc;
2.4. | TIpomopLuOHANbHbIE OTPE3KHU, IOCTPOEHUE YETBEPTOrO 2 0 0 TIpoBOANTH MOCTPOCHHUS C HOMOIIBIO LIUPKYJIS U JINHEHKH C HCIIONb30BaHIE VerHslit https://infourok.ru/
HPONOPLHOHATIBHOrO OTPE3Ka. Teopemsl Dasieca U TEOPEMbI 0 POTNOPLHOHATIBHBIX OTPE3KaX, CTPOUTD orpoc;
4eTBEPTHII IIPOIOPIMOHANIBHBIN OTPE30K; ITucbMenHsIit
KOHTPOJIb;
2.5.. | CoiicTBa LIEHTPa Macc B TPEYTOJILHHUKE. 2 0 0 IIpoBOAUTH I0KA3aTENBCTBO TOTO, YTO MEAMAHbI TPEYTOJIbHUKA NEPECEKAIOTCS B | Y CTHBII https://infourok.ru/
OJIHOH TOYKE, K HAXOAHUTH CBSI3b C LIEHTPOM Macc, HAXOAHTh OTHOLICHHE, B orpoc;
KOTOPOM Me/IMaHbI IEJIATCS TOYKON HX TIEpe CEYEHHST; TTuceMeHHBII
KOHTPOJIb;
2.6. | IlonoGHbIC TPEYTrOIBHHUKH. 1 0 0 Haxoautb moo0HbIe TPEYTroJIbHUKK Ha TOTOBBIX YEPTEXKAX C yKa3aHUEM VerHblid https://infourok.ru/
COOTBETCTBYIOLIHX IPH3HAKOB I10J00HS; orpoc;
2.7. | Tpu npusHaka mog00Hs TPEYroNbHUKOB. 3 0 0 PerwaTs 3a1a4u Ha 110/100HbBIE TPEYTOIBHAKHU C TOMOLIBIO CAMOCTOSITEIBHOTO VerHbli https://infourok.ru/
HOCTPOEHHS YEPTEKEH M HAXOIKIEHHS [IOMOOHBIX TPEYTOJIBHUKOB; oIpoc;
IIuceMeHHbIH
KOHTPOJIb;
2.8. | IlpakTuueckoe IpuMeHEHHE 2 1 0 IIpoBoaNTb JOKA3aTENBCTBA C HCIIOIB30BAHUEM PU3HAKOB OL00HS; VerHblid https://infourok.ru/
orpoc;
ITucbMenHsIi
KOHTPOJIb;
KonTtposbHas
pabora;
Hroro 1o paszaeny: 15
Pazpnen 3. [lnomans. Haxoxaenue niomajeii TpeyroibHUKOB M MHOIOYroJbHbIX ¢uryp. Ilnomanu noxodusix ¢puryp
3.1. | ounsarue 06 obmIeH TEOPUH MIOMIAH. 1 0 0 OgrnajieBath HEPBUYHBIME NPEACTABICHHUSIMA 06 0OIIIEH TeOpHH ILIOMaIH VerHblit https://infourok.ru/
(MepbI), HOpMyYIMPOBATH CBOHCTBA IUIOMIA/IH, BBISCHATD UX HATJISHBIA CMBICT; | OMPOC;
3.2. | ®opmyiIsl 1A TWIOMIAM TPEYTONBHIKA, TapajuiesiorpaMma | 2 0 0 BbIBoUTH (hOpMyIIBI ILIOMIAAN TApAILIeIOrpaMMa, TPEYToIbHIKA, TPANeun U3 | Y CTHBIN https://infourok.ru/
(opMyIIBI TLIOMIAHM NIPSIMOYTONbHUKA (KBA/paTa); 0oIpoc;
TTuceMeHHbIH
KOHTPOJIb;
3.3. | OTHOwIeHKE MTOIaIeli TPEYrOIbHHKOB ¢ 00IINM 2 0 0 BbIBOAUTE (hOPMyYIIBI ILIOMIAN BEITYKIOTO YETHIPEXYTONBHUKA Yepe3 VerHslit https://infourok.ru/
OCHOBaHHEM HIIH O0ILIEii BBICOTOIA. JMATOHAIM H YTOJl MEX1y HUMH; oIpoc; https://resh.edu.ru/
TTuceMeHHbIH
KOHTPOJIB;
3.4. | Berunciienue miomaiei cioxusix ¢puryp uepes pazouenne | 1 0 0 Haxozutb mouaam Gpuryp, n300paxEHHBIX Ha KIeTyaToif Gymare, VerHbli https://infourok.ru/
Ha YaCTH W JOCTPOCHHE. HCIOIB30BaTh pa30HeHNe HA YaCTH U IOCTPOCHHE; orpoc; https://resh.edu.ru/
IIuceMennbIit
KOHTPOJIb;
3.5. | Inomanu ¢uryp Ha KieTdatoil Oymare. 1 0 0 Haxonuts miomanu Gpuryp, u300pakEHHBIX Ha KJIETYaToi Oymare, VerHbli https://infourok.ru/
UCTIONB30BaTh pa30MEeHHE Ha YaCTH U JJOCTPOEHHE; orpoc;
3.6. | Ilnomaan nomo6HbIX HTYp. 2 0 0 Haxoaunts miomaan nogo6HsIx Guryp; VerHbli https://infourok.ru/
ompoc; https://resh.edu.ru/
IIucemennbIit

KOHTPOJIb;




3.7. | Boruncinenue miomaieit. 2 0 0 Pa36upats mpuMephl HCIOJIB30BAHKS BCIIOMOTATEIBHON ILUIOMIAIH UL PeIIeHUs. | Y CTHBINA https://infourok.ru/
reoMEeTPHYECKHX 33/1a4; OIpoc;
IIuceMeHHbIH
KOHTPOJIb;
3.8. | 3amauu ¢ NPAKTHYECKUM COAEPIKAHIEM. 1 0 0 PeraTh 3314y Ha IUIOLIA/b C TIPAKTHIECKUM CO JIEPIKaHHEM,; VerHblit https://infourok.ru/
orpoc;
ITucbMenHsIi
KOHTPOJIb;

3.9. | Pemenne 3a1a4 ¢ MOMOIIBIO METO/IA BCIIOMOTaTeIbHOM 2 1 0 Pemate 3aa4u Ha IUIOIA/b C IPAKTHYECKUM CO JICPIKAHUEM; VerHblit https://infourok.ru/

IOMIaH 0OIIpoc;
IIuceMeHHbIH
KOHTPOJIb;

Hroro no paszzeny: 14

Paspnen 4. Teopema IIndaropa u Haua a TPHrOHOMETPUH

4.1. | Teopema IIndaropa, e€ 10Ka3aTEIBCTBO U HPUMEHECHHUE. 2 0 0 JoxasbiBath Teopemy [ludaropa, HCIIONB30BATH €€ B IPAKTUIECKUX IMucemennsiii | https://infourok.ru/

BBIYHCIIEHHUSX; KOHTPOJTb; https://resh.edu.ru/

4.2. | Obparnas Teo pema [Tudaropa. 1 0 0 Joka3eiBatsk Teopemy [Indaropa, ncrnonbp3oBath €€ B MPaKTHIECKUX Ycrubii https://infourok.ru/

BBIYHCIICHHSX; orpoc;

4.3. | Onpenesnerne TPUIOHOMETPHYECKHX (PYHKIIHI OCTPOro 2 0 0 BBIBOAUTH TPUTOHOMETPHUYECKHE COOTHOLICHHS B IPSIMOYTOJIbHOM VeTHbrit https://infourok.ru/
yIIIa, TPUTOHOMETPHYECKHE COOTHOLICHHUS B IIPSIMO TPEYroJIbHHKE; oIpoc; https://resh.edu.ru
YTOJIBHOM TPEYyTOJNbHHUKE. TTiuchMeHHBII

KOHTpOJIb;
4.4. | OCHOBHOE TPHUTOHOMETPUYECKOE TOXKACCTBO. 2 0 0 Hcnonb30Bath GOpMyIIbI IPUBEIEHHS M OCHOBHOE TPUTOHOMETPHYECKOE VeTHbIR https://infourok.ru/
TOXIECTBO JUIsl HAXOXKICHHS COOTHOIIEHHI MEXK/y TPUTOHOMETPUYECKUMHI orpoc; https://resh.edu.ru/
(GYHKIMSME Pa3THIHBIX OCTPBIX YIJIOB; TTrcoMeHHBII
KOHTPOJIb;

4.5. | CoOTHOIICHNUST MEXK/y CTOPOHAMHU B HPSMOYTOJIBHBIX 3 1 0 HccnenoBaTh COOTHOIEHHS MEXTY CTOPOHAMH B TIPSIMOYTOJTBHBIX Vcrasiit https://infourok.ru/

TpeyrojibHUKax ¢ yrnamu B 45° u 45°; 30° u 60° TPeyrolbHUKaxX ¢ yriamu B 45° u 45°; 30° u 60°; ompoc;
TTpuMeHSITh MOy YeHHBIC 3HAHWS W YMEHHS IIPH PeLICHHN PAaKTHYECKHX 3a1a4; | [TnchMeHHbIi
3HAaKOMHUTBCSI ¢ HCTOPUEH Pa3BUTHSI TEOMETPHH; KOHTPOJIb;

KonrponsHnas
pabora;

Uroro no paszeny: 10

Pa3zaen 5. Vribl B okpy:kHocTH. Bnucannple u onucanuble YeTbipexyroisuuku. Kacareibble k okpyxHoctu. Kacanne okpyxnocTu.

5.1. | Brucanusie u EHTPATIBHBIC YTIIbL, 2 0 0 DopMyIUpOBaTh OCHOBHBIE ONPEIENICHNUS, CBA3aHHbIE C YIIaMH B KpyTe VeTHblit https://infourok.ru/
YTOJI MEX/Ty KacaTelbHOH U XOPJIOiL. (BIHMCAHHBIN YroJI, HEHTPaIbHBIN YToi); orpoc; https://resh.edu.ru/

TTuceMeHHbIH
KOHTPOJIB;
5.2. | Yruel MeXIy XOpIaMU U CEKYIIUMH. 2 0 0 HaxoauTh BIUCAHHBIE YIIIbI, OMMMPAIOIIMECS HA OJIHY YTy, BHIYMCIATD YIJIbI C VerHbli https://infourok.ru/
MOMOIIBIO TEOPEMbI O BIMCAHHBIX YIIIaX, TEOPEMBI O BIUCAHHOM ormpoc;
4eTBIPEXYTONIbHIKE, TEOPEMBI O LIEHTPAJIBHOM YIJIe; TTucbMeHHBII

KOHTPOJIb;




5.3. | Brucanubie ¥ OMICAHHBIC YETHIPEXYTONBHUKH, HX 2 HccnenoBaTs, B TOM YHCIE ¢ TOMOIIBIO MU(POBBIX PECYPCOB, BIHCAHHEIE U VeTHbli https://infourok.ru/
IPHU3HAKU U CBOICTBA. OIIMCAHHbIC YeTHIPEXYTONIHHUKH, BEIBOAUTH X CBOHCTBA U IPU3HAKH; orpoc; https://resh.edu.ru/
ITuceMennslit
KOHTPOJIb;
5.4. | IlpuMeHEHNE STHX CBOWCTB IPH PELICHUH FEOMETPHYCCKUX | 2 Vcnonp30BaTh 3TH CBOMCTBA U IPU3HAKY IIPU PEIICHHY 3a71ady; VeTHbli https://infourok.ru/
3a7ad. 0OIIpoc;
ITuceMennslit
KOHTPOJIb;
5.5. | B3auMHOE pacoIoKeHHe ABYX OKPY/KHOCTEIL. 2 Hcnonp3oBath 3TH CBOMCTBA U IPU3HAKYU NP PELLICHUH 33]1a4; VYcrubii https://infourok.ru/
orpoc;
ITucbMenHsIit
KOHTPOJIb;
5.6. | Kacanune okpyxHoCTEil. 3 Hccnenosarh, B TOM YKCIIE C TOMOLIBIO HH(POBBIX PECYPCOB, BIIMCAHHBIC U VerHslit https://infourok.ru/
OIHCAHHbIC YETHIPEXYTOIBHIKH, BBIBOAUTH HX CBOWCTBA M IPH3HAKH; orpoc; https://resh.edu.ru/
Vcronb30BaTh 9TH CBOWCTBA U IIPU3HAKY MIPH PELICHAHN 3a/1ad; [MucsMeHHbIi
KOHTPOJIb;
KonTtposbHas
pabora;
Uroro no paszaeny: 13
Paspen 6. IloBropenue, 06001 eHre 3HAHMA.
6.1. | IToBTOpEHHE OCHOBHBIX OHATHH H METOI0B KypcoB 7u 8 | 4 PerraTh 3a1a4y Ha MOBTOPEHUE, HILTFOCTPUPYIOLIHE CBSI3H MEX/LY Pa3IMuHbIMU | VCTHBII https://infourok.ru/
KJIacCOB, 0000IICHHE 3HAHHUIL. YacTsIMH Kypca; 0oIpoc; https://resh.edu.ru/
TTuceMenHsIit
KOHTpOJIb;
Hroro no pazzeny: 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Atanacsn JI.C., byry3os B.®., Kagomues C.b. u apyrue, ['eomerpus 7-9 kinacc, AKIIMOHEPHOE 00IIECTBO
"U3narensctBo "lIpocBemienue";
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
I'eometpus. CoopHuk pabounx mporpamm. 7-9 knaccer: yaeo. [Tocobue s obmeodpazosar. Opranuzanuii /
coct. T.A. Bypmucrposa. — 4-¢ uzj., nepepad. — M.: [Ipocsemenue, 2018.

[Tpumepnas pabovas mporpaMma OCHOBHOT'O 00111ero oOpa3zoBanusi MartemaTuka 0a30Bblid ypoBeHb (1ist 5-9
KJIaCCOB 00pa3oBaTelIbHBIX opraHu3anuii) Mocksa 2021.

Meroaunueckue pekomeHaanuu 8 kiacc: yuaed. [Tocodue mist o6meoopazosar. Opranusanuii / JI. C.
AranacsH, B. @. byry3oB. — M.: IIpocsemienue, 2016.

I'eomeTpus. CaMocTOsATEIBLHBIC U KOHTPOJIbHBIE pabOThI 7-9 Kiacchl: yueb.mocobue s o0eoopas3oBar.
opranuzanuit/M. A .Muenckas - 5-eusa. - M.:IIpocBemnienne,2018

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://infourok.ru/
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YUEBHOE OBOPYJ1OBAHHUE
Tabau1e!

OBOPYJAOBAHME VIS MTPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
NTEMOHCTPALIUN
MynbTUMEAUIHBINA POEKTOP, HOYTOYK, KOJTOHKH






