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IHOACHUTEJIBHAA 3AIIMCKA

Jannas pabouass mporpamMma IpeaHasHadyeHa g ydamuxcs 5-9 kimaccoB MBOY
«BoouaeBckuii nurein» u paccuntana Ha 2023 — 2024 yueOHbIH TO.

1. depepanbHOr0O rOCyJapCTBEHHOIO 00pa30BaTEIBHOIO CTaHAAPTa OCHOBHOTO OOIIETO
oo6pazoBanus ([Ipukaz Munnpocsemnienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBad
MunuctepctBoM toctunuu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep — 64101)
(mamee — ®I'OC O00),

2. @epepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O6 obpa3oBanuu B Poccuiickoii
denepanumny;

3. Crparerun pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roxa,
yTBEpXJAeHHOU pacniopsikeHueM [IpaButenscTBa oT 29.05.2015 Ne 996-p;

4. Tlpuxaza MwunoOpaayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yTBepKaeHUU
(dbenepanbHOTO TOCYAAapPCTBEHHOTO OOpa30BaTEILHOTO CTaHAApPTa CPEIHETO OOIIeTo
obpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480)

5. Ilpukaza MunuctepcrBa mnpocsBemnieHuss Poccuiickoit Peneparum Ne 568 ot
18.07.2022 “O BHeceHMM U3MEHEHUN B (eiepalibHBIA TOCYIapCTBEHHBINH 00pa30BaTEeIbHBIN
CTaHAapT OCHOBHOTO o01iero obpa3zoBanus” (3apeructpupoBan 17.08.2022 Ne 69675)

6. Ilpukaza MunuctepcrBa npocBenieHus: Poccuiickoit @eaeparun ot 18.05.2023 Ne
370 “O6 ytBepxkaeHun (enaeparbHOM 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus’ (3apeructpuponan 12.07.2023)

7. OOpa3zoBaTelbHOM TPOTpaMMbl  OCHOBHOro obmero obpazoBanus MBOY
«BonouaeBckuil TUIIen»

8. [IlpumepHo¥ amanTUpOBAaHHONW OCHOBHOUW 00pa30BaTEIbHON MPOrpaMMBbl OCHOBHOTO
oOmero oOpa3oBaHUs OOYYAIOMIUXCA C 3aJCPKKOW TICHUXWYECKOTO DPa3BUTHS (Iajee —
ITAOOIT OO0 3I1P),

9. AnanTHpOBaHHOW OCHOBHOW 00pa3oBaTENbHON MpOrpaMMBI OCHOBHOT'O OOIIEro
obpa3zoBanus odyyaromuxcs MbOY «BomoyaeBckuit Tumein».

VYyebnsiii npeamer «MaremaTHka» BXOJIUT B MpeaMeTHYIO obnacte «Martematuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHUIO BBIYHCIUTENBHON KYIBTYphl U JIOTUYECKOTO
MBIIUICHUS, (POPMHPOBAHUIO YMEHHUS IMOJB30BAThCS AITOPHUTMAMH, a TaKkKe MPUOOPETEHUIO
MPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX B TOBCEIHEBHOM kn3HH o0ydaromuxcs ¢ 3[1P. YueOHsIit
MpeIMET pa3BUBAECT MBIIUIEHWE, MPOCTPAHCTBEHHOE BOOOpa)keHHE, (PYHKLIHOHAIbHYIO
IPaMOTHOCTh, YMEHHS BOCIPUHMMATh W KPUTHUYECKH aHAIM3UPOBaTh HH(MOpMaIuio,
MIPEJICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyyeHue MaTeMaTHKe JaET BO3MOXKHOCTh pa3BuBarh y oOywaromuxcs ¢ 3[1P Tounyro,
palMOHANIBHYIO U MH(POPMATUBHYIO peub, yMEHUE OTOMpPATh HauboJIee MOIXOMAIIUE S3bIKOBBIE,
CUMBONIMYECKHE, TpaduyecKue CpeacTBa /IS BBIPAXKCHHS CYXIECHUH U HADIAIHOTO WX
MIpe/ICTaBICHHUS.

Heo0xoqumMbpIM KOMIIOHEHTOM OOIIEl KyJAbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS
oOmiee 3HAKOMCTBO C METOAAMH TO3HAaHUS JEHCTBUTEIBLHOCTH, MPEICTABICHHE O NMPEAMETE U
MeTOoZaX MaTeMaTUKU, UX OTIMYUN OT METOIOB APYTUX €CTECTBCHHBIX U TYMaHUTAPHBIX HAYK, 00
O0COOCHHOCTSIX MPUMEHEHUSI MaTeMaTUKU JUIsl PEeLICHUs] HAyYHBIX M MPUKJIAIHBIX 3a/1ad. Takum
o0pa3om, MaTemMaTHueckoe o0pa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHpOBAaHUE OOIIEH KYIbTYPhI
YyeJIoBeKa.

M3yyeHne MaTeMaTHKH TaKXe CIOCOOCTBYET ICTETHUECKOMY BOCIMTAHMIO YEIOBEKa,
MOHMMAHMUIO KpPacoThl M  U3AIIECTBA MaTEeMAaTUYECKUX  PACCYXKACHUH, BOCIPUSITHIO
reOMETPUUECKUX (POPM, YCBOCHUIO HJIEU CUMMETPHUHU.

[Iporpamma oTpaxaet coaepkanue oOyueHus npeamery «MaTemaTHka ¢ y4eToM 0COObIX
oOpa3oBaTeNbHBIX MOTpeOHOCcTel oOywatonuxcs ¢ 3[IP. OnageHue ydeOHBIM MPEAMETOM
«MaremaTKay IpeACTaBIsIET ONPEACICHHYIO CII0KHOCTD 17151 yaamuxcs ¢ 3[1P. V obygaromuxcs
¢ 3P nanbonee BhIpa)KEHBI OTCTABAHUS B Pa3BUTHH CIOBECHO-TOIMYECKUX (HOPM MBIILICHHUS,



M03TOMY aOCTpaKTHbIE M OTBJICYEHHBbIE KaTETOPUU MM TPYJHOJOCTYHHBI. B Toxke Bpems mpu
CHEeHaIbHOM O00y4eHHH OOydaroIiyuecs MOTYT BBINOJHATh 3aJaHus 1Mo anmroputMmy. OHH
BOCIIPUMMYMBBI K ITOMOILIY, MOT'YT BBIIIOJIHUTH IIEPEHOC HA aHAJIOTMYHOE 3a/laHUE YCBOECHHOI'O
crioco0a pemieHust. CHUKEHUE pa3BUTHS MBICIUTEIbHBIX ONEPALUI U 3aMEIJICHHOE CTAaHOBJICHHUE
JOTMYECKUX JICHCTBUN MPHUBOAAT K HEIOCTATOYHOM OCMBICICHHOCTH COBEpPLIAEMBIX Y4EOHBIX
nedctBuil. Y oOyuaromuxcsi 3aTpyJHEHbl CUETHbIE BBIYUCIICHUS, MPOM3BOAMMBIE B yme. B
MIMCBMEHHBIX BBIYMCIIEHUSAX OHU MOTYT IPOIyCKaTb OAMH W3 IPOMEXYTOYHBIX waros. llpum
paboTe ¢ 4YMUCIOBBIMU BBIPR)KEHUSMH, BBIYMCIEHHEM MX 3HAUYEHUS MOTYT HE YIEp)KUBATh
MPaBUJIBHBIN MOPAIOK AelicTBuil. [Ipu yrporienuu, npeoOpa3oBaHUM BBIPAKEHUN ydalluecs ¢
3[IP He MOryr caMOCTOSATENBHO NPHUHATH PELICHHE O IIOCIEI0BATEIBHOCTH BBIIOIHEHHUS
nerctBuii. KOHKPETHOCTh MBIINIIEHUS OCJIOKHSAET YCBOCHMS HAaBbIKA PEIICHHsS YpPaBHECHMWI,
HEPaBEHCTB, CHCTEMbI YpaBHEHHH. MM Maio10CTYITHO COBEPIIIEHHE 0OPATHUMBIX OTIEpaITU.

Huskuii ypoBeHb pa3BUTHA JIOTMYECKHX OMNEpalyii, HeIocTaTOYHas OOOOIIEHHOCTH
MBILUIEHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DyHKIMM»: HpU ONpeneiaeHUH (YHKIHOHAIBHON
3aBUCUMOCTH, TIPH ONHCAHUU TpapUuecKoll CHUTyallMH, MHCIONb3ysd TIE€OMETPUUYECKHIA,
anreOpanyeckuil, (GyHKIMOHAIBHBIN A3bIKkM. Hepeako ywamumecss He BUIAT pa3HULBI MEXAY
00nacThio onpenencHust PyHKIUU U 00JIaCThIO 3HAUCHUH.

Pemienue 3ama4 conpsikeHO ¢ TPYJHOCTSIMH 0(GOPMIIEHUS] KPAaTKOM 3amMcH, NPOBEACHUS
aHalM3a YCJIOBHS 3a7aud, BblaeseHus cyuectBeHHoro. OOyuatomuecs ¢ 3IIP 3atpynHsiorces
CZIeTIaTh YMO3aKIII0YEHHE OT 00IEro K YaCTHOMY, HEPEKO BBIOMPAIOT HEPALMOHAIBHBIE CITOCOObI
peIIeHNs, MHOTJa OrPaHUYMBAOTCS MAHUITYJIILIUSAMHU C YUCTIaMU.

Ilpu wm3yueHum reoMerpuyeckoro marepuana ooOydatouguecs ¢ 3[IP crankuarorcs ¢
TPYAHOCTBIO JI€NaTh JIOTUYECKHE BBIBOJBI, CTPOMUTH IOCJIEJOBATEIbHBIE PACCYXKICHUS.
HenpouHble 3HaHMA OCHOBHBIX TEOpEM TI€OMETpUU MPHUBOAMT K OIIMOKAM B pELICHUH
reoMeTpudeckux 3amad. OOyJaromuecss MOTYT IOJMEHHUTH (OpMYITy, HETIPABHILHO PUMEHHUTD
teopeMmy. K cepbe3HbIM omMOKaM B pELICHUM 3a/Jad HPUBOAAT HEAOCTATOYHO pa3BUThIE
MIPOCTPAHCTBEHHBIE MpeACTaBIeHUS. VIM CI0KHO BBIIOIHUTH YEPTEXK K YCIOBUIO, B MUCbMEHHBIX
paboTax OHM HE MOT'YT IPUBECTH OOBACHEHHE K UEPTEXKY.

TouHOCTb 3aIIOMUHAHMS ¥ BOCIIPOU3BECHHS yUeOHOr0 MaTepHaa CHUKEHBI 110 IPUUNHE
cJ1a00CTH MHECTUYECKOM NesTeNbHOCTH, CyXeHus oObemMa mamsatu. OOydatomumes ¢ 3I1P
TpeOyeTcs OoJiblile BpEMEHU Ha 3aKpeIUIEHUE MaTepualla, akTyajlu3alus 3HaHUN MO OmNope Mpu
BOCIIPOM3BECHUM.

Jns npeononeHuss TpyAHOCTEH B wu3yueHuu ydeOHoro mpenmera «MaTemaTukay
HeoOXxoaMMa ajanTtalus oO0beMa M XapakTepa y4eOHOro Marepuana K IO3HaBaTEeJbHBIM
Bo3MOHOCTSIM yuanuxcs ¢ 3[IP. Cnegyer yueOHBIH MaTepuan MpenogHOCUTh HEOOIbIIUMU
MOPIMSIMH, YCTIOXKHSISI €ro MOCTENEHHO, M3BICKUBATh CHOCOOBI aJanTalud TPYIHBIX 3aJaHUH,
HEKOTOphlE TEMbl JaBaTh KaK O3HAKOMUTENbHBIE; HCKIIOYaTh OTHENbHBIE TpPYAHbIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTepral pEKOMEHAYETCS U3y4aTh B MPOLIECCE MPAKTUYECKON
NEeSATENBHOCTH MO pelIeHHIo 3afad. OpraHndyeckoe €IUHCTBO MPAKTUYECKOW M YMCTBEHHOM
JeSITETbHOCTH YYalIUXCsl HAa YPOKaX MaTEeMAaTUKU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIBHOMY
YCBOEHHIO 0a3MCHBIX MaTeMaTHYECKUX 3HAaHUM U YMEHUH.

OcHOBHBIE JIMHMM COAEpXaHUs Kypca MareMaTuku B 5-9 knaccax: «Yucna u
BBIYUCIICHUS», «Anredpa» («AnreOpandecKkue BBIPAXKCHHUS», «YPaBHEHUS W HEPABEHCTBAY),
«Dynkuun», «leomerpusi» («leomerpuueckue QuUrypsl M UX CBoOHcTBa», «l3MepeHue
IeOMETPUUECKUX BEIUYUH»), «BeposTHOCTh M cratncTuka». JlaHHblE JMHUM Pa3BUBAOTCA
napajuleibHO, KaXKast B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM, OTHAKO HE HE3aBUCHMO OJHA OT
JIpYroi, a B TECHOM KOHTaKTe M B3auMoOjaeHCcTBUU. Kpome 3Toro, nx oOBEAMHSIET JIOTHYECKas
COCTABJIAIOILAsA, TPAAUIIMOHHO IIPUCYILAs MAaTEMATUKE U IPOHU3BIBAIOIIASL BCE MAaTEMATUYECKUE
Kypcel U conepxarenbHble JuHUM. ChopmynupoBaHHoe B PenepallbHOM TroCyAapCTBEHHOM
00pa3oBaTeIbHOM CTaH/AapTE OCHOBHOTO 00IIero 00pa3oBaHus TpeOOBaHUE «yMETh ONIEPUPOBATH
MOHATHUAMM: ONPEICIICHNE, AKCHOMa, TEOpEMa, J0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh HCTUHHBIE
U JIO)KHBIE BBICKA3bIBaHMsI, IPUBOAUTH IIPUMEPHl U KOHTPIIPUMEPHI, CTPOUTH BBICKAa3bIBAHUS U



OTpUIIaHMs BBICKa3bIBAHHID OTHOCHUTCS KO BCEM KypcaM, a (OpMUPOBAHUE JTOTHICCKUX YMEHHI
pacrpeaensercs o BceM rojgaM o0ydeHus Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHwsI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylIbTaraM OCBOCHHS
[IpumepHoOit paboyeit TpOrpaMMbl, pacHpeneIEHHBIM MO0 ToAaM OOYyYeHHs, CTPYKTypHPOBAHO
TakuM 00pa3oM, YTOOBl KO BCEM OCHOBHBIM, MPHUHIMIHAIBGHBIM BOMpPOCaM OOyJaronmecs
oOpalaaiuch HEOAHOKpPATHO, YTOOBI OBJAJEHHME MaTeMaTHYeCKHUMM IOHSATUSMU U HaBBIKAMU
OCYILECTBIISIJIOCH ~ TOCTENOBATEIbHO W IMOCTYyHarejabHO, C  COOJIONEHHUEM  MpPUHIHIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUSA BKIIOYAJINCh B OOLIYI0 CHCTEMY MaTeMaTHYeCKHX
npencrapneHuii  odyuatormxcs ¢ 3I[IP, pacmmpsas u  yoyonss e€, oOpasys MpouHbIe
MHO>KECTBEHHbBIE CBSI3H.

Henn u3yyenus yue0HOro Kypca

O6mme nenu u3ydeHus ydeOHoro kypca «l'eomerpus» mpencrasiensl B [IOOIT OOO.
OHM 3aKiII0YaroTCs, MPEXKAEe BCEr0 B TOM, YTO HAa ypOKaxX I€OMETPUH OOYYaIOUIUICS YUUTCS
MIPOBOAMTH JIOKA3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHS, J10Ka3bIBaTh
WCTUHHBIE YTBEPKICHHUS U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MIPOTUBHOTO», OTJINYATh CBOMCTBA OT MPHU3HAKOB, (POpMYIHpOBaTH OOpaTHBIE yTBEpKAeHHs. B
O0y4eHHH YMEHHIO pacCyXIaTb COCTOMT Ba)KHOE BOCIHUTATEIbHOE 3HAYCHHE W3YUCHUS
TeOMETPHH, MPHUCYILIee UMEHHO OT€UECTBEHHOM MaTeMaTHUYECKON IIKOJIE.

Bropoil 1ienbio n3ydeHus reoMEeTpUH SABISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA MpU
pElIeHNH KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOUINXCS B pealbHOMN KU3HU.
DTOMY COOTBETCTBYET BTOpasi, BHIUUCIUTENbHAS JUHUS B U3YYEHUHU N€OMETpPUM B IIKoie. J{is
9TOrO0 YYMTEII0 PEKOMEHAyeTcs TMoAOupaTh 3aJaud MPAaKTHUECKOro Xapakrepa s
paccMaTpUBaeMbIX TE€M, YYUThb OOYYaIOUIMXCA CTPOUTh MaTEMAaTHUYECKHE MOJEIU pealbHbIX
KU3HEHHBIX CHUTYallUil, MPOBOJIWUTH BBIUMUCICHUS M OLIEHWBATh aJEKBATHOCTH IOJYYEHHOTO
pesynbrata. KpaiiHe BakHO MOAUYEPKUBATH CBSA3M TEOMETPUU C JAPYTUMH HpeaMeTami,
MOTHBHpPOBaTh  HWCIONB30BAaTh  ONpPENCICHHUS  TeOMETpUYecKuX (GUryp ©  TOHATHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE TIOJTYYCHHBIX YMEHHI B (PU3UKE U TEXHUKE. DTH CBSI3U Hanbosee
SIPKO BUIHBI B TeMaX «BekTopsl», « TpUroHoMeTprueckre COOTHOIICHUs», «MeToa KOOPAUHATY»
u «Teopema [Mudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4yaercs yueOHbIM Kypc «l'eomerpusy,
KOTOPBI BKJIIOYAET CIEAYIOIUE OCHOBHBIE pa3iensl coaepxkanus: «I eomerpuueckue GUrypsl u
UX CBOICTBay, «/3MepeHne reoMeTpUuecKuX BEIHMUNHY, a TaKke «/]ekapToBbI -KOOpAMHATHI Ha
IJI0CKOCTHY, «BexTops», «JBmkenus miockoctu» u «IIpeodpazoBaHus mogo0us».

VY4eOHblIil MIaH MpeaycMaTpuBaeT U3yuyeHUEe reOMETpUU Ha Oa30BOM ypOBHE, UCXOMS U3
He MeHee 68 yueOHBIX YacoB B yUeOHOM T'O/ly, BCETO 3a Tpu roja o0y4deHus — He MeHee 204 4acos.

Conep:xxanue y4eOHOro Kypca no rogam o0ydeHust
7 KUIIACC

Hauvanpuble nonsatus reomerpuu. Touka, mpsmas, oTpe3ok, Jdyd. Yrou. Buasl yrios.
Beprukanbuble ©  cMexHble yrael. buccektpuca yrna. JlomaHasi, MHOTOYTOJIbHHK.
[lapanienbHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX.

Cummempuunvie ¢hueypvi. OcHogHble ceolicmea ocegol cummempuu. Ilpumeps
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OcHog6Hble nocmpoenus ¢ NOMOWBIO YUPKYJIA U TUHEUKU.

TpeyronbHuk. Bricota, Menmuana, OuCCEKTpuca, WX CBOWCTBA. PaBHOOEApEHHBIM WH
PaBHOCTOPOHHUHN TPEYroJIbHUKU. HepaBeHCTBO TPEYroJIbHUKA.

CpoiicTBa W TIPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHUKA. [Ipu3HakuM paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKK MapauiesIbHBIX NpAMbIX. CymMMa YIJIOB TpeyroibHuKa. BHemHue
YTJIbI TPEYTOIbHUKA.

[IpsimoyronbHBIM TpeyrojibHUK. CBOWUCTBO MeIHMaHbl MPSAMOYIOJIBHOTO TPEYroJibHUKA,
NpOBEAEHHOM K runoreHyse. lIpu3sHaku paBeHCTBA MNPSMOYTOJBHBIX TPEYTOJIBHHUKOB.



[IpstMOyTroNIBHBIN TpEyroJapHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETpUUN: HEPABEeHCMB0 MpPey20bHUKA, HEPABEHCTBO O JITTMHE JIOMaHO,
Teopema o 0oJIbILIeM yriie U O0JbIIeH CTOpOHE TpeyronbHUKa. [leprneHIuKyasp u HaKJIOHHAS.

I'eomempuueckoe mecmo mouex. buccekTpuca yria U CepelWHHBIA MEPHEHIUKYISP K
OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

OKpyXKHOCTb W Kpyr, XOpJa W JAUaMeTp, UX CBOWCTBa. B3anmMHOE pacmosoXeHHE
OKpYXHOCTH U Ipsimoii. KacarenpHas u cexyias kK okpy’HocTd. OKpy>KHOCTb, BIIUCAHHAs B yTroJl.
Brnicannas u onvcanHas OKpY>KHOCTH TPEYToJIbHUKA.

8 KUIACC

UYeteipéxyronbauku. [lapamienorpamMm, ero mpu3Hakvd W CBOMCTBA. YacTHbIE cCiydau
napasuieorpaMMoB (TIpSIMOYTOJIBHUK, poMO, KBaJpar), MX NMPHU3HAKK M CBOMCTBa. Tpamenus,
paBHOOOKas Tpamenus, e€ cBocTBa U npu3Haku. [IpsMoyronbHas Tpanerus.

Memoo yosoenus meouansl. [lenmpanvuas cummempus.

Teopema @aneca u meopema o0 HpPONOPYUOHANbHLIX ompe3kax. CpeaHHue ITUHUU
TPEYTrOJbHUKA U Tpaneuuu. [{enmp macc mpey2oavHuKa.

Ilooobue mpeyzonvHukos, Ko3pguyuenm nooodus. Ilpusnaku nododus mpeyeoibHUKOS.
[IpumeHeHne NOA00HS IPH PEIICHUH MPAKTUIECKHUX 3a/1a4.

CpoiicTBa miomaaeit reomerpudeckux ¢uryp. @opmyssl As MIOMATU TPEYTOIbHHKA,
napaJiesiorpamma, pom6a u tpaneruu. OTHOIIEHUE U0 e TOJOOHBIX UTYP.

Brruncnenue minomazeil TpeyroJbHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa mpu pemieHHH NTPAKTUYECKHX
3a/ad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO yIjla MHpSAMOYIOJbHOTO TpeyrosibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpudeckue Gpyakmuu yriios B 30°, 45° u 60°.

BrvicanHble ¥ LEHTpPAJIbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOW M XOPIOW. YTIbl MEKIY
XOpAaMH U CeKYIIMMHU. BrincanHbIie U OMUCcaHHbIE YEeTHIPEXYTONbHUKH. B3auMHOe pacronoxeHnue
IBYyX okpyxHocTell. Kacanue okpyxkHocteld. OO1ue KkacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunHyc, TaHreHc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
TOXIeCTBO. POPMYITBI TPUBEICHUS.

Pemenue TtpeyronpHukoB. TeopemMa KOCHHYCOB U TEOpeMa CHHYCOB. PermieHue
MPAKTUYECKHX 3a]a4 C UCTIOJIb30BAHUEM TE€OPEMBbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. [looodbue coomsemcmeeHHbIX INEMEHMOB.

Teopema o npousgederuu ompesKos Xxopo, meopemvl 0 NPOU3EEOSHUU OMPE3KO8 CEKYUIUX,
meopema o Kkeaopame KacamenbHOLl.

Bekrop, nnuHa (MOAy/nb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpallHd HaJ
BeKTOpamH. PaznoskeHue BekTopa 1o JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BEKTOpA.
CkanipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHHUE JJIs1 HAaX0XKJICHUS JUIUH U YIJIOB.

JlexapToBbl KOOpIMHATBl Ha IUIOCKOCTU. VYpasnewus npamor W OKPYXHOCTH B
KOOpJUHATaX, epecedeHne OKPYKHOCTEH U MpsIMbIX. MeTo1 KOOpIMHAT U €ro IpUMEHEHHeE.

IIpaBunbpHBIE MHOIOYIOJIBHUKY. [[1MHaA OKpy)HOCTH. ['panycHas u paguanHas Mepa yria,
BBIUMCIICHHUE JITMH YT OKpykHOcTell. [Inomans kpyra, cekropa, cerMeHTa.

Heudcenuss  nnockocmu U @HympeHHue — cummempuu — Queyp  (1emenmaphbvie
npeocmasnenus). [lapannenvuwiii nepernoc. Illosopom.

ITnanupyemsie pe3yJbTaTbl 0OCBOCHHA YU4eOHOI0 MpeaMeTa

JIMYHOCTHBIE PE3YJIBTATHI

MOTUBAIMsl K OOyYeHMIO MaTeMaTHKe M LEJCHANpPaBICHHON I03HaBaTEIbHOM
NesITENIbHOCTH;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpe3 IPAKTHUYECKYIO JESTEIbHOCTb,
TpeOyIoIyI0 MaTeMaTHYECKUX 3HAHUHN, B TOM YUCJIE YMEHHE YUUTHCS Y IPYTHX JIIOICH;



CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYallMi0, OBITH TOTOBBIM JEHCTBOBATH B
OTCYTCTBHE rapaHTHH yCIIeXa;

cioco0HocTh oOyuvaromuxcsi ¢ 3[IP k oco3HaHuIO CBOMX AE€(DUIMTOB U TMPOSIBICHHUE
CTpEeMJICHHS K UX MIPEOA0ICHHIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHUE CTABUTH IOCTHKUMBIC LEIH;

YMEHHUE pa3inyaTh ydeOHbIe CUTYalllH, B KOTOPBIX MOKHO J€HCTBOBATh CAMOCTOSTEIBHO,
W CHUTyalldd, THA€ CIEeAyeT BOCIOIb30BAThCSA CHPABOYHOW HWHGOpMaNUEd WM JAPYTUMU
BCIIOMOTATEJIbHBIMU CPEACTBAMY;

CIIOCOOHOCTh IEPEHOCUTH MOJIyYEHHBIE B X0OZI€ 00YUeHUs 3HAHHS B aKTYaIbHYIO CUTYAIHIO
(TIpu pereHuy XUTEUCKUX 3a1a4, TPEOYIOIMX MaTeMaTHUECKIX 3HAHUH);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX M IIPABUIIAX MTPOBEACHUS TPOMEXKYTOUHOM
M UTOTOBOM aTTECTaIlUH,

OBJIa/ICHUE OCHOBaMHU (PMHAHCOBOM IPaMOTHOCTH.

METANPEAMETHBIE PE3YJIbTATbDI

Ognadenue ynugepcanvbHolMu yUeOHbIMU NOZHABAM ETIbHBIMU OCUCM EUAMU:

YCTaHABIMBATh MPUYUHHO-CIIEICTBEHHbBIE CBS3UM B XOJI€ YCBOCHHS MaTeMaTHYeCKOTrO
MaTepuana;

BBISIBJISTH e(QULIUT TaHHBIX, HEOOXOIUMBIX JIJIsl pEIIeHHsI IOCTABICHHOM 3a/1a4u;

C MOMOIIBIO YUUTENsI BEIOMPATh CIIOCOO PEIICHHs] MaTeMaTUYeCKOH 3a1aun (CpaBHUBATH
BO3MO>KHbIE BApUAHTHI PEIICHUS );

MPUMEHSTh U TIPEOOPa30BBIBATh 3HAKW W CHUMBOIIBI B XOJIC PEIICHUS MAaTEMATHUYECKHUX
3a/ay;

yCTaHaBJIMBATh HCKOMOE U JJAaHHOE TP PEIIeHUN MaTeMaTHIeCKOH 3a/1a4H;

MOHUMATh ¥ UHTEPIIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U (HOPM IIPECTABICHUS;

WILTIOCTPUPOBATH PEIIaeMble 3a/1a4H TpadHueCKUMH CXEMaMHU;

3¢ (HeKTUBHO 3alIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

NMOHMMAaTh M UCIOJNB30BaTh MAaTEeMAaTUYECKHE CpEACTBA HArMSAHOCTH (Tpadukwy,
JarpaMMbl, TaOIUIIbI, CXEMBI U Jp.) A7 WIUTIOCTPALUY, HHTEPIPETALUU, apTyMEHTAIIH.

Ognadenue yHugepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUICHBUAMU:

OpPraHU30BBIBATH YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO NIEATEIBHOCTh C YUUTEIEM U
CBEPCTHHKAMH B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/JICHCTBOBATh U HAXOUTh OOIIHNE CIIOCOOBI pabOThI; padOTaTh B TPYIINE: HAXOAUTH
of11ee pereHne 1 pa3peniaTth KOHPINKTH HA OCHOBE COTJIACOBAHUS MTO3UINN U YIETa HHTEPECOB;
CIIymath napTHépa; GopMyaupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

MIPOTHO3MPOBATh BO3HUKHOBEHUE KOH(MIUKTOB MPH HAIWYUHU PA3HBIX TOYCK 3PCHUS U
paspenath KOHQIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HIINI BCEX YYaCTHUKOB;

apryMEHTHPOBATh CBOIO IMO3UIMI0O W KOOPJMHHPOBATH €€ C TIO3HMIUSMHU MapTHEPOB B
COTPYZHUYECTBE MPH BHIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOM IeSTEIbHOCTH;

BBHIMIOJIHATH CBOKO  YacTh pa0OThI, JOCTHTaTh KAadeCTBEHHOTO pe3yibTaTa M
KOOPJIUHUPOBATH CBOU JCHCTBUS C IPYTHUMH YWICHAMH KOMaHJIbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OO TIPOIYKT.

Osnadenue ynugepcaibHbiMu y4eOHbBIMU PE2YTAMUBHBIMU OCHUCIBUAMU:

CTaBUTb LE€JIH, BbIOMpPaTh M CO37aBaTh AJNTOPUTMBI ISl peUIeHHs] y4eOHBIX
MaTeMaTU4YeCKUX MPo0IIeM;

IUIAHUPOBAaTh M OCYUIECTBIATH JI€ATEIbHOCTh, HANPABIECHHYIO Ha peIleHHe 3ajad
HCCIIEeIOBATENILCKOTO XapaKTepa.

dbopMynupoBaTh W yIepKuMBaTh  y4yeOHYI0  3ajady, COCTaBJATh IUIaH U
MOCJIeI0BaTEIbHOCTD JCHCTBUM;

OCYILECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOANUMbIE KOPPEKTUBBI,

KOHTPOJIMPOBATH MPOLIECC M Pe3yIbTaT y4eOHOM MaTeMaTHIECKOM NesITeTbHOCTH;

a/IeKBaTHO OLIEHUBATH MTPABHJIBHOCTH WJIM OLIMOOYHOCTH BBIMOJIHEHHS yueOHOM 3a/1a4u, e€
O00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pEeIICHUS;



CIIMYATh CIIOCO0 IEUCTBUS M €ro Pe3ybTaT ¢ 3aJaHHBIM ITAJIOHOM C LIEIbI0 OOHAPYKEHUS
OTKJIOHEHHUM M OTJIMYUI OT HTaJOHA.

MPEIBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IIPH PEIICHUN Y4eOHOH 3a1a4u;

MOHMMATh [PUYMHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyemblii pe3ynbTar
NEeSTEIBHOCTH, ONPECNATh MO3UTUBHBIC U3MEHEHUS U HANPaBJICHUsS, TpeOYIOIue AalbHEHIIIeH
paboTHI;

PETYIHUPOBATh CIIOCOO BBIPAXKECHUS IMOIIHIA.

NPEAMETHBIE PE3YJIbTATHI

7 KIIACC

Pacrio3naBaTh M3y4eHHBIE Te€OMETPUYECKUE (UTYpBl, ONpeAeNiaTh HUX B3aUMHOE
pacmoliokeHue, n300paxkaTh reoOMeTpUIecKre (PUTyphI; BHIMOTHITH YEPTEIKH MO YCIOBHIO 33/1a4H.
W3mepsTh NHHEHBIE U YITIOBBIE BEIMYUHBL. Pemars 3aaun Ha BBIYHUCICHUE JIJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatp rpy0yI0 OLEHKY JUHEHHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B pealbHOMN JKU3HH,
pa3MepoB MPUPOIAHBIX 0OBEKTOB. Paznmu4ars pa3Mepsl 3TUX 0OBEKTOB IO MOPSIAKY BETUIHHEI.

CTpouTh 4epTeKU K T€OMETPUUECKUM 3a/1ayaM (C MCIOJIB30BAHUEM CMBICIOBOM OIMOPBI:
HAaBOJISIIIIAE BOTIPOCHI /WA aITOPUTMA YUeOHBIX IEHCTBU).

[lonb30BaThCAd NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIONb30BAaTh IPU3HAKU H
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a/aY.

[IpoBOIUTH OKA3aTENbCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb30oBaThCs TMpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TpPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSIMOYTOJIbHOTO TPEYrOJdbHUKA, B PpELIECHUU
TeOMETPUYECKHX 3a/1ad (C WCIONh30BAHUEM 3PUTEIBHON HATISIHOCTH W/WIH BepOaabHOU
OTIOPBI).

Onpenenars mapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekyuas. OnpenensaTs nNapaieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroM MPsIMOM.

Pemats 3amaun Ha kieT4aTtoi Oymare.

[IpoBOIUTH BBIYMCICHUS W HAXOJIUTh YHUCIOBbIE W OYKBEHHBIC 3HAUCHUS YIJIOB B
F€OMETPUUECKHUX 3aJlayax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYT OJIbHUKOB,
CBOICTB yIJIOB, 00pa30BaHHBIX MTPH TIEPECECUCHIH JIBYX MapaUICIbHBIX IPSIMBIX CeKyIIel. Pemarts
MPaKTUYECKHUE 3a]]a4l Ha HAXO0XKJICHHUE YTJIOB.

Nmets npeacTaBieHre 0 MOHATHE TEOMETPUUECKOTO MECTA TOYCK.

@opMyIIUpOBaATH ONPEACICHUS OKPYKHOCTU M Kpyra, XOpJlbl U IUAMETPa OKPYKHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOKMCTBA MIPU PELIEHUH 3a7ay.

OpueHTHpPOBATHCS B TMOHATUSAX: OMHMCAHHAS OKOJIO TPEYrOJIbHUKA OKPY>KHOCTh, LICHTP
OTHMCaHHOW OKpyXHOCTH. OnepupoBaTh Ha 0a30BOM ypoBHE (haKTaMH O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA MTEPECEKAIOTCS B OAHON TOUKE, U O TOM, YTO CEPEANHHBIE MEPIIECHIUKYISIPbI
K CTOPOHAM TPEYroJibHUKA NEPECEKAIOTCS B OJHOM TOUKE.

OpueHTUpOBaThCS B TMOHATHUAX U ONEPUPOBATh Ha 0A30BOM YpOBHE: KacaTellbHas K
OKPY>KHOCTH, TEOpeMa O MEePHEHANKYIIPHOCTH KacaTeIbHON U paguyca, MPOBEAEHHOTO K TOUKE
KacaHwusl.

Nmets mpencraBieHne O NMPOCTEUIINX F€OMETPUYECKUX HEPABEHCTB, MX IPAKTHYECKOM
CMBICIIE.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE ITOCTPOEHHUS C TOMOILBIO IUPKYJIA U JTUHEHKH.

8 KIIACC

Pacno3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, IOJIb30BAaThCI UX
CBOMCTBaMH IMPU PEIICHUH T€OMETPUUECKUX 3a]a4.

OpueHTUPOBaTHCS B MOHATHH — TOUKU MIepeceyeHHs] MeJuaH TPEeyrobHUKa (IIeHTpa Macc)
B pEIICHUU 3aJ1ay.

Bnangers noHaTHeM cpeiHEN JIMHUM TPEYroJbHUKA U TPaIlelMy, IPUMEHITh UX CBOWCTBA
MIPU PEIICHUH MPOCTEUIINX TeOMEeTpUYeCKUX 3aaad. MimeTs npencrapnenue o teopeme daneca u



TEOpEME O NMPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PELICHMs IPAKTUUECKHX 3a1ad (C
OTOPOM Ha 3PUTENIbHYIO HaIJIITHOCTh).

[TpumeHsTh TpU3HAKK OJ00MS TPEYTOJbHUKOB B PEIICHUHU HECI0XKHBIX T€OMETPUYECKIX
3az1ad.

[Tonw3oBatbess Teopemoil [ludaropa ans pemieHuss reoOMETPUYECKHX M MPAKTHYECKHX
3az1ad.

Bnanerp MOHATHSAMHU CHHYCAa, KOCHMHYCa M TaHI€HCa OCTpPOro yIja IpSMOYTOJBbHOIO
TpeyrojapHuka. I[loap30BaTbcs 3TUMH NMOHATUSAMH JUId PELICHUs NPaKTHYECKUX 3anad (Ipu
HEOOXOAMMOCTH C OTIOPOI Ha aNTOPUTM NPABUIIA).

Beruucnsate  (pa3nuuHbIME  criocoOamu) (C OMOpOM Ha CHpPaBOYHYKO HH(OPMAIIHIO)
IUIOIIAJb TPEYTOJIbHUKA U TUIOLIAJAM MHOTOYTOJBHBIX (uryp (moim3ysch, e HEoOX0IuMo,
KaJIbKYyIATOpOoM). [IpuMeHsTh noaydeHHble YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Bnanerp NOHATHSAMM BIHCAaHHOTO M LEHTPAJIbHOIO YIJIA, UCIOJIL30BaTh TEOPEMBI O
BITMCAHHBIX YIJIaX, yrilaX MEXKAY XOpJaMH (CeKyIIUMU) U YIile MeXy KacaTelbHOM 1 XOpA0oH IpH
pELIEHNH IPOCTENIINX T€OMETPUIECKUX 3a/1a4.

Bnaners MOHATHEM ONHMCAHHOTO YETHIPEXYrOJbHUKA, IPUMEHATH CBOMCTBA OIMHCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PELICHUHN IIPOCTEHUINX 3a1a4.

IIpuMEHATH MOJIyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOMTh MATEMAaTUYECKUE MOJIENN IS
3a/1a4 peasibHOM KM3HU U MIPOBOJAUTH COOTBETCTBYIOLIUE BBHIYUCICHUS C IPUMEHEHUEM O100Us
U TPUTOHOMETPUH (IIOJIB3YACh, I1Ie HEOOXOAMMO, KAJIbKYIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETpUYECKHE (YHKLIHUU OCTPBIX YIJIOB, HAXOIUTh C HX TMOMOUIBIO
pa3zIUyYHbIE  AJEMEHThl  IPSIMOYTOJBHOTO  TPEYrOJbHHMKA  («pEHIeHHEe  MPSIMOYIOJbHBIX
TPeyrojapHUKOB»). HaxoauTe (¢ MOMOIIBIO KaJBKYJIATOpA) JUIMHBL U YIJIBI IS HETaOJIMYHBIX
3HA4YCHUM.

[Tonw3oBatbest GopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOKJEHUS! COOTHOLIEHUM MEXJTy TPUTOHOMETPUYECKHMMM BEJIWYMHAMH (C OMOpOW Ha
CIIPaBOYHYIO HH(OPMAILIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JJI HAX0XK/IEHUS Pa3JIMYHBIX JIEMEHTOB
TPEYrojbHUKa («pELUIeHHe TPEYrOoJbHUKOB»), NPUMEHATh UX MPH PELUICHUH MPOCTEHIINX
r€OMETPUYECKHX 3aj1au.

Brnaners nonatusimMu npeobpazoBaHus OO0, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX
¢uryp. Iloap3oBaThCs CBONWCTBAMU MMOAO0OMS MTPOU3BOJIBHBIX (DUTYP, YMETH BBIYUCIHSATH JAJIUHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (Uryp (1Mo aaroputMmy yueOHbIX aercTBuil). [IpuMeHsTh cBoMicTBa
nonobusi B MNPaKTHUECKUX 3aJadyax. YMETb MPUBOJIUTh MpPHUMEpPHl MOAOOHBIX GUTYp B
OKPY’KaOILIEM MUDE.

[Tonb30BaTbess TeopeMaMu (IO BU3YaJIbHOM OIOpE) O MPOU3BEACHUHM OTPE3KOB XOPI, O
IIPOU3BEICHUN OTPE3KOB CEKYILUX, O KBaJIpaTe KacaTeIbHOM.

[lonb30BaTbcs BEKTOpamMH, MOHUMAaTh HMX T'E€OMETPUYECKHM M (PU3MYECKHIl CMBICI,
NPUMEHATh UX B PELICHUHM TE€OMETPUYEeCKUX U (uznueckux 3anad. [IpuMeHsATH cKalspHOE
MIPOM3BEICHUE BEKTOPOB IS HAXO0XIECHUS JUIMH U YIJIOB.

Ilonp30BaTbCss METONOM KOOpPAMHAT HAa IUIOCKOCTH, IPUMEHSTh €ro B pELICHUU
TF€OMETPUYECKHUX U MPAKTUYCCKUX 3a1a4.

Bnaners MOHATUSAMU NPaBUJIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH, JUIMHBI AYTH
OKPYXKHOCTHU U paIlaHHOM MepBI yIila, yMETh BBIYUCIISTH IUIOIIAAb Kpyra U ero yactei (¢ onopoi
Ha crpaBo4Hyto HH(popMaiuio). [IpuMeHsITh MoTyYeHHbIE YMEHHUS B MPAKTHYECKUX 3a]1auax.

Haxonuth ocu (WM LEHTPbI) CUMMETPUU (QUIyp, MPUMEHATh JBUKEHUS IUIOCKOCTH B
MPOCTEUIINX CIIydasx.

IIpuMEHATH MOJIyYEHHBIC 3HAHUS Ha MPAKTUKE — CTPOMTh MAaTEMaTUYECKUE MOJICIHN IS
3aJ1a4 peaybHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCICHUS C TPUMEHEHUEM TOA00HS
Y TPUTOHOMETPHUYECKUX (PYHKITUH (MOJB3YACH, T HEOOXO0IUMO, KAIbKYJISITOPOM).



