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MNOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamMma Ho MareMaTuke JJsi 00y4aroIIMXCsl C 3aJepiKKOH ICUXUYECKOro
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOT'O 00IIIero 0Opa3oBaHus MOJATOTOBJICHA HA OCHOBE
@denepalbHOr0  rOCYAApCTBEHHOrO0  00pa3oBaTENIbHOTO  CTaHAApTa OCHOBHOIO  OOWIEro
obpazoBanmsi, DenepanbHONl aJaNnTUPOBAHHOW OCHOBHOW 00pa30BaTENLHOW MPOrpPaMMBbI
OCHOBHOr0 00miero o0pa3oBaHusi OOydYalOIIMXCS C 3a7Ep>KKOM TCHUXWYECKOro pa3BUTHSA,
[IpumepHoii pabouelt mporpaMmbl OCHOBHOIO 00I1Iero oOpa3oBaHUSI 1O TpEAMETY
«MatemaTtukay, B paboueil mporpamMme yuTeHbl ujed H ToJjiokeHuss KoHmenuuu pa3BUTHSA
MaTeMaTHueckoro oopasoBanus B Poccuiickoii denepanuu.

O0mas xapakTepucTuka yueOHoro npeamera «MaremaTtuka»

VYuebubiii mpenmer «MaTemaTHKa» BXOIUT B MpeIMETHYIO obOnacTte «MaremaTuka U
uHpopmaTuka». OH CHOCOOCTBYET pa3BUTUIO BBIYUCIUTEIBHOW KYJIbTYpbl M JIOTMYECKOTO
MBILIEHUS, (POPMUPOBAHUIO YMEHMsI IIOJIb30BATHCA AJNTOPUTMAMH, a TaKXKe MNPUOOPETEHHIO
MIPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B IOBCEJHEBHOW >ku3HM oOywarommxcs c¢ 3IIP.
VY4eOHbIi IpeIMET pa3BUBAET MBIILIEHUE, IPOCTPAHCTBEHHOE BOOOpaXkeHn e, (PYyHKIIMOHAIBHYIO
IPaMOTHOCTb, YMEHHMS BOCHPUHHMMATh M KPUTUYECKH aHAJIM3UPOBATh HH(OPMAIHIO,
IPEACTABICHHYIO B Pa3IMYHBIX (opMax.

OOyuenune MaTemMaTHKe AaéT BOBMOXHOCTH pa3BuBaTh y oOyuatomuxcs ¢ 3[1P Ttounyro,
paloHaNbHYI0 U UHPOPMATUBHYIO peub, YMEHHE OTOMpaTh HanboJiee MOAXOISIINE S3bIKOBbIE,
CUMBOJIMYECKHE, TIpaduyecKkue CpeicTBa s BBIPAXKEHHUS CYXIEHUH U HarsIHOIO MX
MIPECTaBIICHHUS.

HeoOxoaumbIM KOMIIOHEHTOM OOLIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUM SIBIISETCS
o0Iee 3HaKOMCTBO C METOJAMM TO3HAHUS JEHCTBUTENBHOCTH, MPEJCTABICHUE O MpPEAMETe U
METO0/1aX MaTEMATUKH, UX OTIUYHI OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX TPUMEHEHHUSI MaTEeMAaTUKH JIJIsl PElIeHHUs] HAyYHbIX U MPHUKIaAHbIX 3a7a4. Takum
o0pa3oM, MaTeMaTHYECKOe 00pa30oBaHNe BHOCUT CBOW BKJIaJ B (popMUpoBaHUE OOIIEH KYIbTYPHhI
YeJI0BeKa.

N3ydyenne MaTteMaTHKU TakKe CIHOCOOCTBYET ICTETUYECKOMY BOCHUTAHHIO YEJIOBEKa,
MIOHMMAaHHUIO KpacoTbl M  H3SIIECTBA MAaTEMaTUYECKMX  pAacCCyXACHHUH, BOCIHPUATHIO
reoMeTpudeckux GopM, yCBOCHHUIO UJI€H CUMMETPHH.

[IporpamMmma oTpaxkaeT cojaepkaHue oOOy4deHHsI MpenMeTy «MaremaTHKa» € Y4eToM
0CcOo0BIX OOpa3oBaTeNbHBIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3I[IP. OnnameHue y4ueOHBIM
npeaMeTom «MartemaThuka» MpencTaBIIseT ONpelesIeHHYO CI0XKHOCTh i ydyamumxces ¢ 3[1P. Y
oOyuarormuxcs ¢ 3[IP nambonee BbIpakeHBI OTCTABAHHUS B PA3BUTHUU CIIOBECHO-JIOTHUECKHX
(opM MBIIIIEHUS, TO3TOMY a0CTPAaKTHBIE U OTBJIEUEHHBIE KATETOPUH UM TPYAHOAOCTYNHbI. B
TOXE€ BpeMsl IpH CHEUUATbHOM OO0Y4YeHHM OOydarolMecsi MOTYT BBIIOJHSTH 3aJaHus IO
anroput™y. OHM BOCHPHUMMYMBBI K IHOMOINM, MOT'YT BBIIOJHHUTH IEPEHOC HA AHAJTOTMYHOE
3a/laHle€ YCBOEGHHOro crocoba pemieHus. CHUKEHHE Pa3BUTUSI MBICIUTEIbHBIX OIepalui u
3aMe/IJIEHHOE CTAHOBJIEHUE JIOTMUYECKUX AEHCTBUNA MPUBOIAT K HEAOCTATOYHOM OCMBICIIEHHOCTH
COBEpIIAEMbIX Yy4EOHBIX JeHcTBUH. Y 00ydaromuxcsi 3aTpPyAHEHbl CUETHbIE BBIYMCIICHMUS,
MPOM3BOJMMbIE B yMe. B NHCPMEHHBIX BBIYMCIEHUSX OHU MOI'YT HPONYCKaThb OAMH W3
MPOMEXKYTOUHBIX maroB. [1pu pabote ¢ UNCIOBBIMH BBIPAXKEHUSIMH, BEIYUCICHUEM WX 3HAYCHUS
MOTYT HE YAepKHBaTh MPABWIBHBINA MOpsnok nedctBuid. [lpu ymporneHun, mpeodpa3zoBaHUU
BolpakeHU yuammecs ¢ 3[IP He MOryr camMoCTOATENbHO TIPUHSATH pEIIEHHE O



I10CJIEI0BATEIbHOCTH BBINOJIHEHUS JeiicTBUI. KOHKPETHOCTh MBIIIJICHUSI OCTIOXKHSET YCBOSHUS
HaBblKa pEUICHUS ypPAaBHEHUM, HEPAaBEHCTB, CUCTEeMbl YypaBHeHHMH. M MmanozocTynmHo
COBEpILIEHHUE OOPATUMBIX OIEpaIui.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKHX OIEPAIMii, HEIOCTaTOYHAs OOOOIICHHOCTD
MBIIUJICHHUS 3aTPYAHSIOT M3ydeHHe TeMbl «DYHKIUW»: MpU onpeneiaeHuH (PyHKIHOHAIBHOM
3aBUCUMOCTH, TIpU OMNHCaHUM TpadUyecKod CHUTyallMd, HCIOIb3ysl T'€OMETPUUYECKUH,
anreOpanveckuif, QyHKIMOHAIBHBIA s3bIKH. Hepenko ydammecs He BUAST Pa3sHULIBI MEXIY
00J1acThIO ompeneneHus GyHKIIMU U 00J1aCThIO0 3HAYCHHI.

Pemenne 3amad compspKeHO C TPYAHOCTAMU OQOPMIICHUS KPaTKOW 3amUCH, TPOBEICHUS
aHaJM3a yCJOBMs 3a/aud, BblAeNeHus: cyiectBeHHoro. OOyuatonmecs ¢ 3IIP 3arpyansiorcs
ClleJaTh YMO3AKJIIOYEHHE OT OOIIEero K 4YacTHOMY, HEPEAKO BBIOMpAIOT HEpPALMOHAIbHBIC
CrocoObl penieHs, HHOT/Ia OTPaHNYUBAIOTCS MAHUITYIALUAMU C YACTAMH.

[Ipu u3ydeHun reomerpuueckoro marepuana oOydarommuecs ¢ 3IIP crankuBaroTcs ¢
TPYAHOCTBIO JIeJaTh JIOTMYECKHUE BBIBOJAbI, CTPOUTH IOCJIEJOBATEIbHBIE PACCYXKICHUS.
Hempounble 3HaHUS OCHOBHBIX TEOpPEM T€OMETPUM MPUBOJUT K OMMUOKAM B pELIEHUU
reoMeTpudeckux 3anad. OOydaronpecs MOTyT MOJIMEHHUTh (OPMYITy, HEMPABHILHO MPUMEHUTh
teopemy. K cepbe3HplM ommOkaM B pelIeHHMH 3aJad NPUBOIAT HEIOCTATOYHO pa3BUThIE
IPOCTPAHCTBEHHBIEC TMpEACTaBJICHUS. VM CIIOKHO BBINOJHUTH YEPTEXK K YCIOBHUIO, B
NUCbMEHHBIX Pab0TaX OHH HE MOT'YT MIPUBECTH OOBSCHEHUE K UEPTEKY .

ToyHOCTh 3amOMHMHAHMS W BOCIPOU3BEACHUS YUEeOHOrO0 MaTrepualia CHIDKEHBI 0
npUYrHEe C1a00CTH MHECTUYECKOW JESITeNbHOCTH, CY>)KeHHsI o0bema mamsitu. O0ydarommmcs ¢
3I1P tpebyeTcst Oonbliie BpeMEHU Ha 3aKpeIlyieHue MaTepruaia, akTyalu3aius 3HaHUH| 10 ormope
IIPU BOCIIPOU3BEICHHH.

Jnst mpeomosieHuss TPYIHOCTEH B M3ydeHHMH Y4yeOHOro mpeaMera «MareMaTukay
HeoOXoaMMa afanTanus oO0beMa M XapakTepa y4eOHOro Marepuaia K I[03HaBaTEJbHBIM
Bo3MOKHOCTsIM yuanmxcs ¢ 3[IP. Cnenyer y4eOHBIM MaTepuan MPernoJHOCUTH HeOOIbIINMU
MOPIUSMH, YCIIOXKHSS €ro MOCTENEeHHO, U3bICKMBATh CHOCOOBI afalTallii TPYJHBIX 3aJlaHUH,
HEKOTOpble€ TEMBbl JaBaTb KaK O3HAKOMHUTENbHBIC; MCKIOYaTh OTIEJIbHbIE TpPYAHbIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUN MaTepHasl PEKOMEHAYETCsS U3ydaTh B MIPOLECCE MPAKTUYECK OU
JESITENbHOCTU IO pelleHuIo 3anad. OpraHu4eckoe €IUHCTBO INMPAKTUYECKOW M YMCTBEHHOM
NESITEIbHOCTH yYaIlIUXCSl Ha YpOKaxX MaTEeMaTHKU CHOCOOCTBYIOT MPOYHOMY M CO3HATEILHOMY
YCBOEHUIO 0a3MCHBIX MAaTEMAaTUYECKUX 3HAHUN U YMEHUH.

enu u 3a1a4yu u3yvyeHusi yaedHoro npeamera «MareMaTuka»
[TpuopureTHsIMU yenamu 00ydeHUs: MaTeMaTUKe B 5—9 Kiiaccax sBIIOTCS:

= ¢dopMUpOBaHHWE IEHTPAJBbHBIX MAaTEeMaTHYECKUX TMOHATHH  (YUCIIO, BEIMYHHA,
reomerpuueckas (¢urypa, MepeMeHHasl, BEPOSTHOCTb, (YHKIHS), 00EeCIeUnBAOIINX
MIPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa3oBaHUsl 00YyJaIOMUXCsl C
3I1P;

* noxasenenue oOywatomuxcs c¢ 3[IP Ha mocTymHOM Afis HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTHKU M OKPY)KaIOIIET0 MUpPa, MOHWMaHWE MAaTeMaTHKHU KaK 4acTd
o0111e#t KyJbTYphl UEJIOBEUYECTBA;

" pa3BUTHE HMHTEIUIEKTYaJbHBIX W TBOpPYECKHX crocobHoctel obOyuaromuxcs ¢ 3I1P,
MO3HABATEIILHON AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUM, KPUTHYHOCTH MBIILICHUS,
MHTepeca K U3y4ECHUIO0 MAaTEMATHKHY;

* popmupoBaHUe PYHKIHOHAIBHON MaTEMAaTHIECKOW IPAMOTHOCTH: YMEHHSI paCIIO3HABATh
MPOSIBJICHUSI MAaTEMAaTHUYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEaJIbHBIX
KU3HCHHBIX CUTYalMsX W TPH W3YYEHUU JPYTUX Y4EOHBIX IMPEAMETOB, TMPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYJIMpOBaTh WX Ha S3bIKE MaTEMaTUKH U
co371aBaTh MaTeMAaTUYECKHE MOJIETH, TPUMEHITh OCBOCHHBIA MaTeMaTHUYECKUI armapaT



JUIs pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3ajlady, HMHTEPHIPETUPOBATh U OLIEHUBATH

IIOJIYYECHHBIE PE3YJIbTATHI.

JocTuxkeHune 3TUX Lesieil 00ecrieynBaeTcsl peIeHUEeM CIEeAYIOIINX 3a0ay.:

* QopmupoBath y obyvarommxcsi ¢ 3[1P HaBbIkM y4eOHO-TTO3HABATENHLHON JIEATEILHOCTH:
IUIAaHUPOBAaHUE padOThI, IOUCK PALIMOHAJBHBIX IYTEH €€ BBINOJIHEHMS], OCYILECTBICHUS
CaMOKOHTPOJIS;

® CIoCOOCTBOBATh MHTEIUIEKTYAIbHOMY Pa3BUTHIO, (POPMUPOBATH KaueCcTBa, HEOOXOUMBIE
YeJI0OBeKy JJI1 TOJIHOLIEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE
MaTEMaTUYECKOM  JEATENBHOCTH: SICHOCTH M TOYHOCTM  MBICIH, HMHTYHIHH,
IIPOCTPAHCTBEHHBIX MPEACTABIEHU, CIOCOOHOCTH K IPEOAOICHHUIO TPYIHOCTEH;

* (GopMHPOBATH KJIOUEBBIE KOMIIETEHIIMHM YYalIUXCS B paMKax HpeAMETHOW olnacTu
«MaTtemaTuka U HH(popMaTHKaY;

® pa3BUBATH MOHATHITHOE MbILTIEHUS o0yyatonmxcs ¢ 3[1P;

" OCYIIECTBJIATH KOPPEKLHUIO IO3HaBaTeNbHBIX IHporeccoB oOyuatonmxcs c¢  3IIP,
HEOOXOAMMBIX JUIsl OCBOSHMSI IPOIPAMMHOI0 MaTepuaa o yueOHOMY IpEIMETY;

" [pelycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAllUW 00pa3oBaTEeNbHBIX JeQULUTOB B
OCBOEHMM NPEIUIECTBYIOLIErO IPOrpaMMHOro Mmartepuana y oOywaroumxcs c¢ 3IIP u
HEIOCTaTKOB B UX MAaTEMaTU4YECKOM Pa3BUTHUU;

* cdopMupOBaTh YCTOMUUBBIA MHTEPEC YUALIMXCS K IIPEIMETY;

" BBIABJIATH M Pa3BUBATh MATEMaTUYECKUE U TBOPUYECKHE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COAEpKaHUS Kypca MareMaTuku B 5-9 kiaccax: «Yucna u
BBIUMCIICHUS», «AnreOpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHHUS U HEPABEHCTBAY),
«Dyukiuny, «leomerpus» («'eomerpuyeckne ¢urypsl U ux cBoiictBay, «M3mepenue
IrE€OMETPUYECKUX BEIUUYUH»), «BeposTHOCTs M craTucTHKa». [laHHBIE JIMHUM pPa3BUBAIOTCS
napajiesibHO, KaX/ias B COOTBETCTBUH C COOCTBEHHOMH JIOTUKOM, OIHAKO HE HE3aBUCHUMO OJIHA OT
Jpyroil, a B TECHOM KOHTAaKTe M B3amMojeicTBUH. Kpome 3TOro, ux oObequHsIET JorudecKas
COCTaBJAIONIAs, TPAAULMOHHO IIPUCYLIasl MaTeMaTUKE U IIPOHU3BIBAIOIIAs BCE MAaTEMaTHUYECKUE
Kypchl U copaepxatenbHble JUHUUA. CdopmynupoBanHoe B dDenepaqbHOM ToCylapCTBEHHOM
00pa3oBaTEeIbHOM  CTaHAApTEe OCHOBHOro oOmero oOpa3oBaHHs TpeOOBaHUHE «YMETh
OIEpUPOBATh IOHATUSMHU: OIPEIECICHHUE, AaAKCHOMa, TEOpEeMa, [0Ka3aTelbCTBO; YMEHHE
pacrio3HaBaTh MCTUHHBIE M JIO)KHBIE BBICKA3bIBAHUS, NPUBOAUTH HMPUMEPHl U KOHTPIPUMEPHI,
CTPOMTH BBICKA3bIBAHUS M OTPULIAHMS BBICKA3bIBAaHUI» OTHOCHTCSI KO BCEM KypcaM, a
(dbopMUpOBaHUE JIOTMYECKUX YMEHUH pachpenessieTcs Mo BCeM rojgaM OOydeHHs Ha ypOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHusl.

ConepxaHue 00pa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHHS
[IpumepHoii paboueil mporpaMMsbl, paclpeneléHHbIM M0 rojaM o0y4deHHs, CTPYKTYPUpPOBAHO
TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOIpPOCaM OOyYaroluecs
obpalanuch HEOJHOKPAaTHO, YTOOBI OBJIAJIEHME MAaTEMaTUYECKHMMM IOHSATHUSMH M HaBBIKAMU
OCYLIECTBIISUIOCh ~ IOCIEJOBATENbHO W  IOCTYHAaTeIbHO, C  COOJIOJCHHEM IpUHLUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHMUSA BKIIOYAJIMCh B OOLIYI0 CHUCTEMY MaTEeMaTHYECKUX
npencraBieHuit  obywatomuxcs ¢ 3IIP, pacmmpss u  yronyOmsst e€, oOpa3ys NpouyHble
MHOKECTBEHHbIE CBsizu. OOmme nemu wu3ydyeHuss ydyeOHoro mnpeamera «Martematuka»
npezncranieHsl B [IpumepHoit paboyeil mporpaMMe OCHOBHOI'O 0OIIEro 00pa30BaHus.

OcoGenHocty 0TOOpa U aIanTauy y4eOHOro MaTepuana o MaTeMaTuke

OOyuenue yueOHOMY mpenMery «MaTeMaTHKay CTPOUTCS HA CO3aHUU ONTHMAJIbHBIX
YCIIOBHI U1 YCBOGHHS TPOrpaMMHOro Matepuaina odydaronmmucs ¢ 3I1P. bonbimoe BHUMaHue
ynensiercss oroopy y4dyeOHOro maTepuana B COOTBETCTBMM C MPUHIMIIOM JOCTYIHOCTH MpHU
COXpaHEHHH 00mIero 6a3o0BOro YpOBHS, KOTOPBIH JODKEH MO COACPKAHUIO M 00beMy OBITh
aJanTUpOBaHHBIM 11 o0ydaromuxcs ¢ 3[IP B cooTBeTcTBUU ¢ X 0COOBIMU 00pa30BaTEILHBIMHU
norpedbHoctsamu. Crnenyer oOJerduTh OBIAJEHUE MaTepuaioM oOywaroummucs ¢ 3[IP



MOCPEICTBOM €ro JICTaJbHOrO0 OOBSICHEHUS C CHCTEMATHYECKAM IOBTOPOM, MHOTOKPAaTHOH
TPEHUPOBKH B TIPUMCHCHUU 3HAHWM, HCIIOJIB3Ys IPUEMbl aKTyaJM3aluu (BU3yalbHAs OMopa,
MaMsTKa).

[IpumepHass mporpaMMa IpeIyCMaTPUBAET BHECEHHWE HEKOTOPBIX  H3MEHEHHI:
yYMCHBIIIEHHE 00beMa TEOPETUYCCKUX CBEACHMM, BBIHECEHHE OTACIbHBIX TEM MJIMA IIEIbIX
pas3zelioB B MaTepualbl JIjIsi 0030pHOT0, 03HAKOMHUTEIBHOTO H3YyUCHUS.

H3menenus: nporpammsel B /-9 Kjaccax

T'eomempus

CnenyeT OCHOBHOE BHUMAHHUE YIEIUTh MPAKTUUYECKON HANPaBJIEHHOCTH Kypca, UCKITIOUYUB
U yOpPOCTUB HamOoJiee CIOKHBIA IS BOCHPHATHS TEOpETHUECKHMil Mmartepuan. Ha ypokax
T€OMETPUU HEOOXOAMMO MaKCHUMAJIbHO MCIOJIB30BATh HATJISTHBIC CPEACTBA 00y4deHUs, OOJIbIe
MIPOBOJUTH MPAKTUUECKUX pabOT C ydammmucs, pemars 3agaur. CTpoUTh pelieHue 3aaad npu
MMOCTOSTHHOM OOpaIlleHUH K HATTSIAHOCTA — PUCYHKAM U YepTExaM.

O3HAaKOMHTENBHO JaTh TeMbL: « T€opeMbl U J0Ka3aTeIbCTBO. AKCHOMBI», «/|OKa3aTeanCcTBO
OT IPOTUBHOr0o», «CylIeCTBOBaHUE U €IMHCTBEHHOCTh MEPHEHAUKYIApa K IpaMon», «Merox
reOMETpUYEeCKUX MmecT», «Meton ynBoeHus menuanbl», «Teopema @aneca U Teopema o
IPONOPLUOHAIBHBIX OTpE3Kax», «entp Mmacc TPEYrOJIbHUKAY, «3menenune
TPUTOHOMETPUUYECKUX (PYHKIIUNA MPU BO3PACTAHUH yriay, «DOpMyIibl 1 painyCOB BIIMCAHHBIX
U ONUCAaHHBIX OKPYKHOCTEH MPABUIBHBIX MHOIOYT'OJIBHUKOBY», «YpaBHEHUE MPSIMOI»,
«/IBmxkenue», «CBoMcTBa ABMXKEHU», «Teopema o MpOU3BENCHUN OTPE3KOB XOPII, TEOPEMBI O
MIPOU3BENECHUHU OTPE3KOB CEKYLIHX, TEOPEMa O KBAaJpaTe KacaTeIbHOIN».

CrnenyeT yMEeHBIINTH KOJMYECTBO 4YacOB Ha u3ydeHHe TeM: «CHMMeTpuuHbIe (UTYpHL.
OcHOBHBIE CBOWMCTBAa OCEBOM cuMMmeTpumn», «lleHTpanbHas cumMmetpus», «llapamieabHbIi
neperocy, «IloBopor», «IIpeobpazoBanne momodus. [lomodre cOOTBETCTBEHHBIX AJIEMEHTOBY,
«OCHOBHBIE 33aJa4d Ha IIOCTPOECHHE C TIOMOIIBIO IUPKYJIS M JUHEHKW», «JlekapToBsI
KOOpPJMHATHI Ha TUNTIOCKOCTHY, «Pemenne TpeyroisHukoBy, «[lomodue purypy.

BricB0oOOIMBIIIMECS YAChl HCIIOB30BATh HA PEIICHUE 3aa4 U IOBTOPEHUE.

Buabl  nesteabHocTH  oOyuarommuxess ¢ 3IIP, oOyciaoBiaeHHble 0cO0BIMU
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMM W o0ecleYMBalOlHe OCMBICIEHHOE OCBOEHHeE
coJep:kaHuu 00pa3oBaHus MO npeaMety «MareMaTuka»

Conepxanue BUAOB jAesTenbHocTH oOydaronmxcs ¢ 3IIP ompenensercs ux ocoObIMH
oOpa3oBaTeabHbIMU TOTpeOHOCTAMU. [ToMuMmo mmpoko ucnonb3dyembix B OOIT OO0 of0mux as
BCEX OOYUYaIOMIMXCS BUIOB JEATEILHOCTH CIEAYET YCHIUTh BUABI ACITEIbHOCTU Clieu(pUIHbIe
JUId JaHHOM KaTeropuu Jeredl, OOECleunBaloIue OCMBICIEHHOE OCBOCHUE COJIEp)KAHUS
00pa3oBaHMsl 1O MPEAMETY: YCUIIEHHUE TPEAMETHO-TIPAKTUUECKON NEeATeIbHOCTH C aKTUBHU3AIIUEH
CEHCOPHBIX CHUCTEM; YEpEeJOBaHUE BUJOB JCATEIbHOCTU, 3aJCHCTBYIOIIUMX pa3JIMYHbIE
CEHCOPHBIE CUCTEMBbI; OCBOCHHE MaTepHaa ¢ ONOPOM Ha aAJITOPUTM; «IIOIIATOBOCThY B U3yUYE€HUHU
MaTepuaa; UCIOJIb30BaHHUE JOMOJHUTENBHON BU3yaIbHON OMOpPHI (CXEeMBbI, MIaOIOHBI, OMIOPHBIE
Ta0JIMIIBI); PEYEBOM OTYET O MPOIECCe U Pe3yibTaTe NEATEeIbHOCTH; BBIMOJHEHUE CIIEIIHATbHBIX
3a/laHui, 00ecneurBarOIUX KOPPEKIUIO PEryJSul y4eOHO-I03HABATENbHON JIEATEIbHOCTH U
KOHTPOJIb COOCTBEHHOI' O pe3yJbTata.

TemaTuueckas u TepMUHOTIOTHYecKas Jekcuka coorBetcTByeT OOIT OOO.

s obyuatomxesi ¢ 3IIP cyniecTBeHHBIM SIBJISIIOTCST TIPHEMBI PabOTHI C JIEKCHYECKUM
MaTtepuaioM Mo mnpeamery. lIpoBomutcs crmenmanbHas paboTa MO BBEICHUIO B AKTUBHBIN
CJIOBaph OOYYaIOIIMXCs COOTBETCTBYIOIIEH TEPMHUHOJOTUH. M3ydaeMble TEPMUHBI BBOAATCS HA
MOJIMCEHCOPHOM OCHOBe, 00s3aTelnbHAa BHU3yalbHas TMOAJIEPKKA, AaJITOPUTMBI PpabOTHl C
OTIPE/ICIICHUEM, OTTOPHBIE CXEMBI JUISl aKTyaJIN3alliid TEPMUHOJIOTHH.



PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KIIACCBI

Hean u3yyenus: yaedHOro Kypca

O6mme nenu mu3yudeHus: yaeoHoro kypca «l'eomerpus» npeacrasiensl B [IOOIT OOO.
OHU 3aKTI0YaloTCs, MPEXIE BCEr0 B TOM, YTO HA yPOKaxX T'€OMETPUU OOYYAIOIIMICS yUUTCS
IMPOBOAWTL JOKA3aTCIbHBIC PACCYXKIACHUA, CTPOUTH JIOTUYECKHUE YMO3AKIIOUCHHA, NTOKa3bIBaThb
HCTUHHBIE YTBEPXKIEHHUS U CTPOUTH KOHTPIPUMEPEL K JOXKHBIM, IIPOBOIUTE PACCYKIECHUSA «OT
MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIMPOBATH OOpaTHBIE yTBEpKaeHHs. B
O6y‘-IeHI/II/I YMCHHIO DPACCYXJAAaTb COCTOUT BaXHOC BOCHUTATCIBHOC 3HAYCHUC HN3YUCHUSA
reoOMCTpHUHU, MPpUCYIICC UMCHHO OTEUECTBCHHOM MaTEeMaTHUUYECKOM IIKOJIE.

Bropoii 11e1p10 N3ydeHns reOMEeTPHH SBJISETCs UCIOIb30BaHue €€ KaK MHCTPYMEHTa Mpu
pellleHuH KaK MaTeMaTHYeCKHX, TaK W MPAaKTHUYECKUX 3a]ady, BCTPEUYAIOIUXCS B peajbHOU
KHU3HU. 3TOMy COOTBCTCTBYCT BTOpPAsA, BBIYUCIUTCIbHAA JIMHUA B HU3YUYCHHU TCOMCTPUU B
mkose. JIjast 3Toro yuuTeno peKkoMeHAyeTcsl moadupaTh 3a/lau MPaKTUYECKOro xXapakTepa s
paccMaTpuBaCMbIX TEM, YUHUTH o6yqa}onmxc;1 CTPOUTb MATECMATUYCCKUE MOACIU PCaJIbHBIX
KU3HEHHBIX CUTYyallMii, MPOBOJUTH BBIUUCICHUS U OIEHHBATh aJE€KBATHOCTb IOJIYYEHHOTO
pesynbTaTa. KpailiHe BaXHO MOMYEPKUBATH CBS3M TEOMETPHH C JPYTHMH IpEIMETaMu,
MOTUBUPOBATh  HCIOJb30BaTh  ONpEAENIEHUS TIeOMETpHUYecKuX (GuUryp W  TMOHSTHI,
JIEMOHCTPUPOBATh MPUMEHEHNE MOJYYCHHBIX YMEHHUH B (U3MKE U TEXHUKE. DTH CBSI3U Haubosee
SIpKO BUIHBI B TeMax «BekTopel», « TpuroHomerpruyeckue cOOTHomEHU», «MeToa KOOpAuHAT
u «Teopema [Tucdaropar.

MecTto y4e0HOro Kypca B yaeOHOM ILIaHe

CornacHo yueOHOMY TIaHy B 7—9 kjaccax m3ydaercss ydeOHbIH Kypc «I eomeTrpusi»,
KOTOpPBIN BKJIIOYAET CIEAYIOLINE OCHOBHBIE pa3fielibl cojepxanus: «'eomeTpruueckue GUrypsl u
UX CBOWCTBay», «/3MepeHrne reoMeTpuYecKiX BEIUYUHY, a Takxke «JlekapToBbI -KOOPAMHATHI Ha
IJIOCKOCTHY, «BekTopbl», «/IBrkeHns miockoctu» U «IIpeodpasoBanus noaoous».

VYueOHBIi TJIaH MpelycMaTprUBaeT U3yUeHHE TeOMETpUU Ha 0a30BOM ypOBHE, UCXOAS U3
He MeHee 68 y4eOHbBIX 4acoB B y4eOHOM rony, BCEro 3a Tpu roga oOydyeHus — He MeHee 204
4acoB.

COJIEP’KAHUE YYEBHOT'O KYPCA (ITO TOJAM OBYUYEHUSI)

7 KIIACC

HauanbHble noHsTHs reomerpuu. Touka, mpsmMas, OTpe3OK, Jyd. Yroj. Buael yrios.
Beprukanbuble u  cMexHble yrael. buccektpuca yrna. JlomaHas, MHOrOYrOJIbHUK.
[TapanyienbHOCTh U NEPHEHAUKYIISIPHOCTD MPSAMBIX.

Cummempuunvie Queypol. Ocnoenvie ceoticméa oceeoi cummempuu®. TIpumepst
CUMMETPHH B OKPYXKAIOIIEM MHUPE.

OcHosHble nocmpoenus ¢ NOMOWbIO YUPKYIA U TUHEUKU.

TpeyronpHuk. BwicoTa, MenumaHa, OMCCEKTpuca, MX CBOMCTBA. PaBHOOEIAPEHHBIN M
PaBHOCTOPOHHUU TPEyTroJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa W TpU3HAKH PABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3Haku paBEeHCTBA
TPEYTrOJIbHUKOB.

1 3)160]) " 1aJI€€ KYpCUBOM 0603Ha‘leHbI TEMbI, U3YUCHHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTCIIbHOM IIJIaHE.
[Tearor caMOCTOSATEIBHO OMpeessieT 00beM H3ydaeMoro MaTeprana.



CBolicTBa M NPU3HAKK MapajuIeIbHbIX NpsAMbIX. CymMMa yrioB TpeyrojibHHKa. BHemHue
YTJIbl TPEYT OJIbHUKA.

[IpssmoyronbHblil TpeyroabHUK. CBOMCTBO MeAMaHbl IPSMOYIOJIBHOIO TPEYrOJIbHHKA,
NpOBEAEHHON K TruUNoTeHy3e. IIpu3Haku paBeHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB.
[IpsiMoyT0JIBHBIN TPEYTroJbHUK C YIiioM B 30°.

HepaBeHcTBa B TE€OMETpUU: HEPABEHCMBO Mpey20lbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa o OonblieM yrie u Oofbllel CTOpoHe TpeyrojbHuKa. [lepnenaukynsp u
HaKJIOHHasl.

I'eomempuueckoe mecmo mouex. buccekTpuca yria U CepeqUHHBIA NEPNEHIUKYIAP K
OTpe3Ky KaK Fr€OMETPUYECKHE MECTA TOYEK.

OxpyXHOCTb M Kpyr, Xopla W JAHaMeTp, MX CBOHcCTBAa. B3auMHOe pacrnojoxeHue
OKpYXHOCTH U mnpsMoi. KacatenpHas u cekymas K OKpyXHOCTH. OKpYKHOCTb, BIIUCAHHAs B
yroi. BnimcanHast 1 onvcaHHasi OKPY»KHOCTH TPEyrOJIbHHUKA.

8 KJIACC

UYersipéxyronpHuku. Ilapamnenorpamm, ero mpusHaku M cBocrBa. YacTHble citydan
napasuieJorpaMMoB (IIpSIMOYTOJILHUK, poMO, KBaapaT), UX NMpPU3HAKK U CBoiicTBa. Tpamernus,
paBHOOOKas Tpamerus, e€ cBoicTBa U mpu3Haku. [IpsMoyronpHas Tpamemus.

Memoo yosoenus meouanwl. [lenmpanvuas cummempusl.

Teopema @aneca u meopema o nponopyuonatvhvix ompeskax. CpenHue JIUHUU
TpeyrojbHUKA U Tpaneuuu. Llenmp macc mpey2onvHuxa.

Ilooobue mpeyzonvrurkos, koaghpuyuenm nodoous. Ilpuznaku noodoouss mpeyeoibHUKos.
[IpumeHenue mogoOus Mpyu pelIeHNH MPAKTHUECKUX 3a/1a4.

CaoiicTBa 1UIOIIaACH reoMeTpudeckux ¢Guryp. @opMysisl AJIs TUIOMAAN TPEYroJbHUKA,
napajuienorpamMmma, pom6a u tparnenun. OTHOIIEHHE TIoMaAel moJo0HbIX Guryp.

Beruucnienne miomaneii TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Ilucdaropa. IIpumenenune teopemsl [ludaropa mpu pemeHUH NPaKTHUECKUX
3ajay.

CuHnyc, KOCHMHYC, TaHT'€HC OCTpPOrO yria MNpsSMOYroJbHOrO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuueckue ¢pyHkiun yriaos B 30°, 45° i 60°.

BrnucanHble U LIEHTpaJIbHBIE YIUIBI, YTOJ MEXKAY KacaTeJIbHOW U XOPAOH. YTIbl MEXAY
XOpJaMM M CEKyUMMHU. BrucaHHble M ONUCAHHbIE YETHIPEXYTOJNbHUKH. B3ammnoe
pacrionoxeHue IByX OKpyxkHocrell. Kacanue okpyxHoctell. OOme kacaTeabHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yrjoB or 0° nmo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. DOpPMYIIBI TPUBEICHUSI.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB W TeopeMa CHUHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazosanue nodobus. Ilooobue coomeemcmeeHHbIX INEMEHMO8.

Teopema o npousgedenuu OmMpe3Ko8 XOpO, MeopeMbl O NPOU3BEOCHUU OMPE3KO8
CeKyuux, meopema o Kkeaopame KacamenibHOll.

BekTop, nnumHa (MOZyNb) BEKTOpPA, COHAIMPABICHHBIE BEKTOPHI, IPOTHUBOIMOIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPALUU HaJ
BeKTOpaMHu. Pa3noxeHne BeKTopa 0 JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BeKTopa.
CkanspHoe npon3BeeHNe BEKTOPOB, IPUMEHEHHE JJIsl HAXO0XKACHUS JJIMH U YIJIOB.

JlekapToBbl KOOpPAMHATBHI Ha IUIOCKOCTH. YpasHenus npsamoiu W OKPYXHOCTH B
KOOp/MHATAaX, IEPECEUEHUE OKPYKHOCTEN U NPAMBIX. MeToJ] KOOpAMHAT U €ro NpUMEHEHNUE.

IIpaBunbHBIE MHOrOyrojpHuku. JlImHa OKpyXHOCTH. I'panycHas M paauaHHas Mepa
yriia, BEIUKUCIEHUE JJIMH AYT OKpykHOcTel. [lnomans kpyra, cektopa, cerMeHTa.



Heuoicenus  nnockocmu  u  6HympeHnnue — cummempuu  Queyp  (21emenmapHvie
npeocmaenenus). Ilapannenvnolii nepenoc. Iloeopom.

KoHTpo1bHO-N3MepHuTeIbHbIE MATEPUHAIBI

[IpoBeneHre OIEHKH IOCTIKEHUU NJIAaHUPYEMBIX PE3YIbTaTOB OCBOCHHS Y4EOHOTO
mpenMeTa MPOBOAUTCA B (popMme TeKymero u pyOeKHOro KOHTPOJISI B BHJIC: KOHTPOJBHBIC
paboThl, CamMOCTOATENbHbIE pPaOOThI, 3a4YEThl, MATEMATHUYECKHE AUKTAHTHI, MMPAKTHYCCKUEC
paboThl, MMCbMEHHBIA OTBET MO MHAUBUIYAJIbHBIM KapTOUKaM-3a/1aHUSIM, TECTUPOBAHHUE.

Hna obOyuaronmxcss ¢ 3[IP Bo3MOxHO wu3MeHeHHe (OPMYITMPOBKHA 3aJaHUN Ha
«TIOUIATOBYIO», @JaNTallMi0 MpeIjlaraéMoro oO0ydamlieMycs TEeCTOBOTO (KOHTPOJIbHO-
OIICHOYHOT'0) MaTepHaJia: MCIOJb30BAHUE YCTHBIX W MHUCBMEHHBIX WHCTPYKIIUW, YIPOIICHHE
JUTMHHBIX CJIOHBIX (OPMYIMPOBOK MHCTPYKIIUN, PEIICHHE C OMOPOM Ha alropuTM, o0pasell,
WCIOJIb30BAaHUE CIIPABOYHON MH(MOpPMAITUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OFHIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOGHHUS  MporpaMMmbl  yuyeOHOro  Kypca  «Anredpa»
XapaKTepU3yHOTCS:

1) naTrpuoTnyecKoe BOCIIUTAHHE:

IPOSIBJICHMEM HHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, 1[€HHOCTHBIM
OTHOILIEHHEM K JOCTH)KEHUSM POCCHUUCKMX MAaTEMATHKOB M POCCHUHCKOW MaTE€MaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JIOCTUKEHUHN B IPYTUX HAYKaX U MPUKJIAJIHBIX cepax;

2) rpaskaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBINIOJIHEHUIO OO0S3aHHOCTEW TpakJaHWHA M pealu3aluud ero Ipas,
MPE/ICTABJICHHEM O MAaTEMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUMH,
MPOIEAYyp TPa)KTaHCKOrO OO0IIecTBa (HAIpUMEpP, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHUIO
STUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHHI HayKH, OCO3HAHHEM
BAXKHOCTH MOPAJTbHO-3TUYECKUX MIPUHIUIIOB B AEATEIbHOCTH YUYEHOT0;

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B PEIICHUM TMPAKTHUYECKUX 3aJady MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MAaTEMaTHYECKOrO 00pa3oBaHUs HA MPOTSKEHUU BCEH KU3HU
Ul yCHeIHOoM mpodeccuoHaIbHON NeATEeIbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3ZHAHHBIM
BBIOOPOM U MOCTPOEHHEM MHAWBHAYAIbHON TpaeKTOPHUH 00pa30BaHUS U KU3HEHHBIX IIAHOB C YUETOM
JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peueHui, paccy X 1eH1i, YMEHUIO BUETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTO O3HAHMSA:

OpHEHTallUel B I€ATEIbHOCTU HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS 4YEIOBEKa, MPUPOJbl U OOIIECTBa, MOHUMAHUEM MaTeMaTHYeCKONl Hayku
Kak cdepbl YeloBEUYECKOM JEsTeNIbHOCTH, 3TanoB €€ pa3BUTHS W 3HAYUMOCTH IS pa3BUTHUS
[UBWIA3AIMY, OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKH M MaTEMaTHYeCKOW KYJIbTYpOH Kak CpPeICTBOM
MMO3HaHUS MUpa, OBJIAIEHUEM ITPOCTEHIINMHU HaBbIKaMH HCCIIEI0BATENbCKOMN NesITEbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHHME KYJILTYPbl 310POBbSi M 3MOIUOHAILHOIO
0s1aronosy4us:

TOTOBHOCTHIO MPHUMEHSTh MaTEMaTUYECKUE 3HAHUS B HMHTEPECax CBOErO 3/0POBbs, BEIEHUS
310pOBOr0 00pa3za >KU3HU (340pOBOE NUTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATUH U OTHAbIXA,
perynspHas (pu3nyecKas akTUBHOCTb), C)OPMUPOBAHHOCTBIO HaBbIKa pe(ICKCUH, IPU3HAHUEM CBOETO



IpaBa Ha OMIMOKY M TaKOTO ke MpaBa APYroro 4eaoBeKa;

7) 3Kko0rMYecKOoe BOCIIUTAHHUE:

OpHEHTallMell Ha INPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM JJIs pelleHus 3agad B 00JacTu
COXpPaHHOCTH OKPY)KaIOHIeﬁ CpCabl, IMJIaHUPOBAaHUS ITOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCHCZ{CTBI/Iﬁ
JUI OKpYXarolleil cpebl, OCO3HaHHWEM IJI00aTbHOr0 XapakTepa dKOJOrMYeCcKHX Mpo0sieM M ImyTel ux
pelIeHHS;

8) aganTanus K U3MEHSIIOIMMMCS YCJIOBUAM COLMAJIbHOW U NPUPOIHON Ccpeabl:

TOTOBHOCTBHO K I[Gf/iCTBHS[M B YCIOBUAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTHU Y€PE3 MPAKTHUYCCKYIO NCATCIbHOCTb, B TOM YHUCIIC YMCHUC YUUTHCA Y APYTrUX JIIOIIGI\/JI,
HpI/IO6peTaTL B COBMECTHOU ACATCIbHOCTU HOBBIC 3HAHU S, HABBIKM U KOMIICTCHIIUU U3 OIbITa APYTHUX;

HEOOXOTUMOCThIO B (OPMHPOBAHWM HOBBIX 3HAHW, B TOM 4Hcie (OPMYIHPOBATH HICH,
IIOHATHA, THIIOTE3bI 00 00BEKTaxX U SABJICHUAX, B TOM YHUCIIC paHCC HCU3BCCTHBIX, OCO3HABATDh He(l)I/IL[I/ITBI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CHTYalMIO Kak
BBI30B, TPEOYIONINII KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U JeHCcTBUs, (HOpMYyIUPOBAThH
Y OLIEHUBATh PUCKU U TOCeCTBUSA, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelcTBUS

Ba3oBble Jornyeckue 1elcTBUA:

e BBIBIATh W XapaKTepU30BaTh CYIICCTBEHHBIC TPH3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHHN, OTHOIIEHUH MEXIy TMOHATUAMU, (OPMYJIHPOBATh OMPEACICHHUS TOHSATUH,
YCTaHABIMBATh CYIICCTBEHHBIM MPU3HAK KiIacCH(UKAIIMU, OCHOBAaHMS Ui OOOOIICHHS H
CpPaBHEHUS, KpUTEPUH MPOBOJAMMOrO aHAJIN3a;

e BOCIPUHHMATh, (HOPMYTUPOBATH M TMPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULIATEIbHbIE, €TUHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHbIE;

e BBIABIATH MaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTUBOpeUHsl B (akTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUSAX, Mpejararb KpPUTEPUU IS  BBISBJICHUSA
3aKOHOMEPHOCTEN U POTUBOPEUYUIL;

e JleNIaTh BBIBOABI C MCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W WHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIFOYEHUI 110 aHAJIOTUH;

e pa3dMpaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUU (MpsSMbIE W OT MPOTUBHOIO),
MPOBOJUTh  CAMOCTOSATENILHO HECIOKHBIC J0Ka3aTeJhCTBA MaTEMaTHYeCKUX  (HaKToB,
BBICTpAaWBaTh apryMEHTAIIMIO, IPUBOJUTh IPUMEPBI M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS,

e BBIOMpaATH CcHOCOO pelleHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIbKO BAPUAHTOB DPEIICHUS,
BBIOMPATh HaWOo0JIee MOAXOAAIIMHI C YIETOM CAMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3zoBble ucciie0BaTeIbCKUE 1eHCTBHS !

e WCMOJIb30BaTh BOIPOCHl KaK HMCCIENOBATEILCKHI HWHCTPYMEHT IO3HaHHS, (POpPMYIHMPOBATH
BOIIPOCHI, (PHUKCHUPYIOIIME TPOTHBOPEUYHE, TMPOOJIEMYy, CaMOCTOSTEIHHO YCTaHABIMBAThH
HMCKOMOE€ U JTaHHOE, (POPMUPOBATH TUIIOTE3Y, apT'YMEHTUPOBAThH CBOIO MTO3UIINIO, MHCHHE;

e TIPOBOAUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IJIAHY HECIOXKHBIA 3KCIEPUMEHT, HEOOIBIIIOE
WCCJIEIOBAHNUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEX1y CO00iA;

e  CaMOCTOATENHHO (POopMyNIHpOBaTH O00O0OIIEHHS M BBIBOJBI MO pe3yJbTaTaM IPOBEIEHHOTO
HAOIIOICHYSI, KCCIICIOBAHMSI, OLIEHUBATH IOCTOBEPHOCTH MOJYYCHHBIX PE3yIbTATOB, BEIBOJIOB
1 0000IIIEHMI;



IMPOrHO3UpPOBATh BO3BMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKC BbIJIBUI'aTh IMPCAIIOJIOKCHUA O €TI0
Pa3sBUTUHU B HOBBLIX YCJIOBUAX.

Pa6ora ¢ undgopmanueii:

BBISIBJIATh HEIOCTATOYHOCTh M H30BITOYHOCTh HMH(OpMAIMM, AaHHBIX, HEOOXOAMMBIX IS
peleHus 3aauu;

BbIOMpaTh, aHAJM3UPOBATh, CHCTEMAaTH3UPOBATh M HHTEPIPETUPOBATh HH(OPMALIHIO
Pa3IUYHBIX BUAOB U (HOPM IPEICTABICHNUS;

BbIOMpaTh (opMy mpeiacTaBieHus HHGOpPMaUMU M WIUTIOCTPUPOBATH pelIaeMble 3aJauyu
CXEMaMH, AuarpaMMaMHy, HHOW IrpaMKoi U X KOMOMHALIUSAMU;

OLICHMBATh HAA&KHOCTh HMH(OpPMAIMM MO KPUTEPUSM, MPEIIOKEHHBIM YUUTENEM WIH
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHKAaTHBHBIC YHMBeEpPCAJbHbIE Yy4eOHbIe 1eiCTBHUS:

BOCIIpUHUMATh U (OPMYJIMPOBATH CYKIEHUS B COOTBETCTBHUM C YCJIOBUSMHM MU LEISIMU
00I11eHHUs, SICHO, TOYHO, TPAMOTHO BBbIpakaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMHMCBMEHHBIX
TEKCTax, J1aBaTh IOSCHEHUS IO XOJy peIIeHUs 3aJauyd, KOMMEHTHPOBAaTh I10JIy4YEHHBbII
pe3yJibTarT;

B Xo0Je OOCYXIeHMs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXJIaeMOHl TeMbl, IpoOJEeMBbI,
pelaeMoii 3a7auu, BbICKa3bIBaTh MJIEH, HAIEJICHHbIE HA MMOUCK PELICHHUs, COMOCTABIISATh CBOU
CY)KJIEHHsI C CYXIECHUSAMH JIPYTUX yYaCTHUKOB JHMajora, OOHapyKMBaTh Pa3Inyue U CXOACTBO
MO3ULIUH, B KOPPEKTHOH popMe HopMyIMpOBaTh pa3HOIIACUs, CBOM BO3PAKECHUS;
IpPEACTaBIATh PEe3yJbTaThl pELICHUs 3aJauyd, SKCIHEPUMEHTa, HCCIEeOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BHICTYIUIEHUS C Y4YETOM 3a7ad Mpe3eHTalud U
0COOEHHOCTEN ayIuTOPUH;

MOHMMAaTh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAMBUAYAJIbHON paboThl Npu
peleHuH yueOHbIX MaTeMaTHUECKUX 3a/1a4;

IPUHUMATh IIeJIb COBMECTHON JEATEIbHOCTH, IJIAHMPOBAaTh OPraHMU3alMI0 COBMECTHOMN
paboTel, pacHpenensTh BHUIbl PabOT, JOrOBApUBATHCS, OOCYKAATh MPOLECC M Pe3ybTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYHNOBBIX (opmax paboTsl (0OCYyxaeHUs, OOMEH MHEHHSMH, MO3TOBHIE
LITYPMbI M JPYTHE), BBINOJHITh CBOIO 4acTb pabOThl U KOOPAMHHPOBATb CBOM JIEHCTBUS C
JpYTMMHU 4YJIEHAMU KOMaHJbl, OI€HMBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NMPOLYKT IO
KPUTEPUAM, CPOPMYJIUPOBAHHBIM Y4aCTHUKAMU B3aUMOIECHCTBUSL.

PeryasiTuBHbIEe YHUBeEpcalbHbIe yueOHbIE 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIFHO COCTABJIATH IJIaH, aJTOPUTM PEHICHUS 33Jadyu (UM ero 4acTh), BHIOMpaTh
cnoco® pemeHHs € Y4€TOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHPOBATh BApUAHTHI PEIICHUI C y4ETOM HOBOM HHPOPMAIIHH.

CaMOKOHTpOJII), IMOLMOHAJIbHbII HHTEJLJIEKT:

BJAJETh CMOCOO0AMU CAaMOIPOBEPKH, CAMOKOHTPOJA IIpollecca M pe3ysibTaTa peIeHUs
MaTeMaTHYCCKOM 3aJauM;

NpEeABUACTh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HUKHYTh IMpU pEIHIeHWU 3a/Jadd, BHOCUTH
KOPPEKTUBbl B JCATENPHOCTh HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HAWJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEIH;

OLIGHMBAaTh COOTBETCTBHE pe3yjibTaTa JEATEIbHOCTH IIOCTaBJICHHON WEIM U YCIOBHSM,
OOBSICHATH MPUYMHBI JOCTH)KEHHUSI WIM HENOCTH)KEHUS IIeJIM, HAaXOIUTh OMIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
Pesynprathl ocBOeHHMst y4yeOHoro mpenmera «MaTtemaTuka (BKIIOYas —anreodpy,

IE€OMETPUI0, BEPOATHOCTb M CTATUCTHKY)», pacOpeAcieHHble 10 TrojaM o0OydeHHs,



GOpMYIUPYIOTCS TIO TPUHIUIY J00aBJICHHS HOBBIX pPE3yJbTaTOB OT TOAa K TOMYy, YKe
Ha3BaHHBIC B TMPEIBIIYIINX ToJaxX IMO3WIUH, KaK IPaBUIIO, JOCIOBHO HE IMOBTOPSAIOTCS, HO
YUUTHIBAIOTCA (PEe3yJbTaThl OYEPENHOr0 ToJa MO YMOJTYAHHIO BKIIOYAIOT PE3yJIbTaThl
MPEbITYIIUX JIET).
IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEMN
MNPOI'PAMMDBI KYPCA «I'EOMETPUSI» (ITO T'OJJAM OBYUEHU )
OcBoenue yueOHOrO Kypca «['eomerpusi» Ha ypoBHE OCHOBHOI'O OOIIET0 0Opa3oOBaHMs
JOJDKHO 00€CTIEYNBATh JTOCTHKEHHE CICAYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

7 KJIIACC

PacriozHaBaTh H3ydeHHBIE TEOMETPHUYECKHE (UTYpPBI, ONpPEIENsATh HUX B3aWMHOE
pacronoxeHne, n300pakaTb T'€OMETPHUYECKHE (DUTYpBI; BBINONHATH YEPTEKH MO YCIOBUIO
3a1aun. M3MepsATh JNMHEWHbIE W YIJIOBbIE BEIUYMHBI. Pemate 3a1aud Ha BBIYMCIEHUE JIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMUUH NPEAMETOB B peasibHOU JKU3HU,
pa3sMepoB MPUPOJHBIX 00BEKTOB. Pa3inyars pazMepbl ITUX OOBEKTOB 110 MOPSAAKY BETUYHHBI.

CTtpouTh 4epTexkH K T€OMETPUUECKUM 3a/1a4aM (C MCIOJIb30BAHUEM CMBICIOBOM OMOPSI:
HaBOJISAIIME BOIPOCH! U/UJIH aIrOpUTMa Y4eOHBIX e CTBU).

ITonp30BaTbCsl MpHU3HAKAMU DPABEHCTBA TPEYTOJIbHHUKOB, HCIOJIB30BAaTh IPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB NIPH PELLICHUHU 3aa4.

IIpoBOIUTE 1OKA3aTEIBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

[Tonp30BaTbCA NMpPHU3HAKAMM PAaBEHCTBA IMPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEIUaHbl, MPOBEAEHHOM K THUIOTEHY3€ IMPAMOYTOJIbHOIO TPEYrOJIbHUKA, B PEUICHUU
reOMEeTPUYECKUX 3a/1ad (C HUCIOJIb30BAHUEM 3PUTEIBbHON HArJIsIAHOCTH W/WIM BepOasbHON
OTIOPBI).

OmnpenensTs napajuieIbHOCTh IPSIMBIX C IIOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU
cexymasi. OnpeaensaTs napajuieIbHOCTh IPSMBIX C TIOMOIIBIO PaBEHCTBA PACCTOSIHUI OT TOYEK
OJTHOM MPSMOU 10 TOYEK APYrOil MPSIMOM.

Pemrate 3aaun Ha Ki1eT4aToi Oymare.

[TpoBOAUTH BBIYMCICHHUS M HAXOAWUTh YHCIOBBIC W OyKBEHHbIC 3HAYCHHS YIJIOB B
r€OMETPUYECKUX  3aJadyax C MCIOJIb30BAHUEM CYMMBI yIJIOB  TPEYrOJBHUKOB H
MHOT'OYTI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPHU IMEPECEUEHUU JBYX MapaljaeiabHbIX
MpsMBIX CeKylIell. PemaTh npakTHYeCKue 3a1a4i Ha HAXOXAECHHUE YIJIOB.

HmeTs npencTaBiaeHue O MOHATHE FE€OMETPUUECKOI0 MECTa TOYEK.

DopMyIMpOBaTh ONPENEIIEHUS OKPYKHOCTH M KPYyTra, XOpAbl U TUaMeTpa OKPYKHOCTH,
IIOJIB30BAThCs UX CBOMCTBAMU. YMETh IPUMEHSATDH 9TH CBONCTBA IIPU PEIICHUU 3a1ad.

OpueHTUpOBaThCS B MOHATHSAX: ONHMCAHHAs OKOJO TPEYrOJbHHKA OKPYXHOCTb, LIEHTP
oInucaHHOU OKpyxHocTU. OnepupoBaTh Ha 6230BOM YPOBHE (PaKTaMH O TOM, UTO OMCCEKTPUCHI
YIJI0OB TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEpPEAMHHBIC
NEPIEHANKYJIIPbl K CTOPOHAM TPEYT OJIbHUKA IIEPECEKAIOTCS B OJHOM TOUYKE.

OpueHTHpOBaThCS B MOHATUAX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPYKHOCTH, T€OpeMa O IEepHEHAUKYISPHOCTU KacaTelIbHOW WM paanyca, IPOBEIEHHOIO K
TOYKE KaCaHUsl.

NMeTs npencraBieHne O NPOCTEHIINX T€OMETPUYECKUX HEPABEHCTB, UX IPAKTUIECKOM
CMBICIIE.

ITpoBOANTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS C TOMOLIBIO LIUPKYJIS M JIMHEHKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTBHI, II0JIb30BAaThCA UX
CBOMCTBaMU IIPU PELICHUN I€OMETPUYECKHUX 3a/1a4.

OpueHTUpOBaTLCS B MOHSATHM — TOYKU NEPECEUEHUs] MEAMAH TPEyroJIbHHKa (LIEHTpa
Macc) B pellieHUH 3aau.

Brnagetp mnoHsATMEM cpegHEHl JMHUM TPEYroJibHUKAa M TpPaleUuH, MPUMEHITh HX
CBOMCTBA IIPU PEIICHUM IPOCTEUIINX TEOMETPUYECKUX 3anad. MMmere mpencraBieHUE O



teopeme daneca U TeopemMe O MPONOPLHOHAIBHBIX OTpE3Kax, MPUMEHATh UX JJId pelIeHus
MPAKTUYECKUX 33724 (C OMOPOH Ha 3PUTEIBHYIO HATIISTHOCTD ).

[IpumeHsATs TpU3HAKK TOAO0OHWS  TPEYrOJbHUKOB B  PEIICHUH  HECIOXKHBIX
r€OMETPUYECKUX 3a]1a4.

[Tonb3oBaThess Teopemoid Iludaropa s pemieHuss reoMETPUYECKUX M MPAKTHYECKUX
3az1ad.

Brnagets mMOHATHUAMM CHHYCAa, KOCHHYyCa W TaHTE€HCA OCTPOro yria HpSMOYTOJbHOI'O
TpeyroyibHUKa. [loyib30BaThbCs ATUMH TOHATHSAMHU JJISI PELIEHUs MPaKTUUECKUX 3aaad (mpu
HEO0OXOJMMOCTH C OIOPOH Ha aJITOPUTM TIPABUIIA).

Beraucnsate (pa3nmuuHbIME crioco0amMu) (C Omopol Ha CHPaBOYHYIO HHGOPMAIIHIO)
IJIOMIAb TPEYTOJIbHUKA W TIJIOMAAM MHOTOYTOJBHBIX (GUTYp (MOJB3YsCh, TAe HEOOXOIUMO,
KaJIbKYIATOpOM). [IpMeHsITh oJTydeHHbIE YMEHUS B TPAKTUY €CKUX 3a/1auax.

Brnagets MOHATUSMH BHOUCAHHOTO M LEHTPAJIBHOTO YIja, HCIOJIb30BAaTh TEOPEMBI O

BIIMCAHHBIX yIiax, yriax MeXIy XopaaMu (CEeKyIIMMHU) U YIiie MeXIy KacaTelabHOH U XOpaon
IpU pelIeHNH MPOCTEHIINX T€OMETPUIECKUX 3a1ay.

Branets moHsATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATH CBOMCTBA OMKUCAHHOTO
YEeTHIPEXYTOJIbHUKA MPU PEUICHUH MPOCTEHIINX 3a1a4.

[IpumeHsATh MOTydYeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHUYECKHE MOJEIHU ISt
3a/a4 peasbHOW JKU3HU U TPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHUEM
o001 M TPUTOHOMETPHH (IIOJIb3YACh, TJIe HEOOXOAUMO, KaIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKLIMHU OCTPBIX YIJIOB, HAaXOJUThb C HX MOMOUIbIO
pa3iIUyHBlE 3JEMEHTbl IPAMOYIOJIBHOTO TPEYTrOJbHHUKA («pEIIEHHE IPAMOYIOJIBHBIX
TPEYTrOJLHUKOBY). HaXxoauTh (C MOMOIIBIO KAJBKYJIATOPA) JJIMHBI U YTJIbI JIJI1 HETAOIMYHBIX
3HA4YCHUM.

[lonp3oBaTbcss  (QopMyIamMH NpPUBEIEHHS M  OCHOBHBIM  TPUTOHOMETPHUECKUM
TOXJ/ECTBOM JIJISl HAXOXJICHUS COOTHOUIEHUN MEXIY TPUTOHOMETPUUYECKHMMH BEIMYMHAMU (C
OTOPOY Ha CIIPABOYHYIO MH(OPMAIIHIO).

Hcnonp3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUII HAaxXOXKIEHUS pa3IM4HbIX
JJIEMEHTOB TPEYroJbHUKA («PEIIEHUE TPEYroJbHUKOB»), MPUMEHSTh MX MpPH PpELICHUU
MPOCTEUIINX TEOMETPUUECKUX 3a4a4.

Bnanerr moOHATHSMH TpeoOpa3oBaHUS MOAO0US, COOTBETCTBEHHBIX JJEMEHTOB
nofo0HeIX ¢uryp. Ilonb3oBaThecst cBOMCTBAMM MOJOOMS IPOM3BOJIBHBIX (GUIYp, YMETb
BBIYUCIIITH JUIMHBI M HAXOIUTh YIJIbI y MOAOOHBIX (uryp (o anroputMy y4eOHbIX JeHCTBUIA).
[IpumensaTh cBOMcTBa MOAOOMS B MNPAKTUYECKUX 3ajJadaX. YMETb IPUBOAUTH IPUMEPHI
OJIOOHBIX (PUTYP B OKPYKAIOILEM MUDE.

[Tonb30BaThecst TeopeMamu (110 BU3yaJIbHOM OIOpE) O MPOU3BENEHUU OTPE3KOB XOPI, O
IIPOU3BEJCHUH OTPE3KOB CEKYIMX, O KBaJpaTe KacaTeIbHOM.

ITonp3oBaThCs BEKTOpaMM, NOHUMATh HUX TEOMETPUYECKUN M (U3UYECKUH CMBICI,
IPUMEHATh UX B PEIIEHUM I'€OMETPUUYECKMX M (U3MYecKuX 3agad. [IpuMeHATh cKalspHOe
MIPOU3BE/IEHNE BEKTOPOB /Il HAXOXK/EHUS JIIUH U YTJIOB.

[Tonb30BaTbCs METOJOM KOOpPAMHAT Ha IIJIOCKOCTH, HPUMEHATh €ro B pPELICHUU
reOMEeTPUYECKUX U MPAKTHUECKUX 3a/1a4.

Bnanets NOHATUAMM IPaBUJIBHOIO MHOIOYTOJIbHMKA, NIMHBI OKPYKHOCTH, [UIMHBI YT
OKPY)KHOCTH M paJiMaHHON Mepbl yIja, yMETh BBIYMCIATH IJIOLIAJb Kpyra M €ro 4acten (c
OIOpOM Ha CIpaBOYHYIO HH(popManuio). IIpuMeHsITs MoslyueHHbIE YMEHUS B MPaKTHUYECKUX
3a/jauax.

Haxomauth ocu (MM LEHTPB) CUMMETPUN (DUTYp, TPUMEHATh JBHUKEHHS IMJIOCKOCTH B
MPOCTENIIUX CIIyYasX.

[IpuMeHTh MONTy4YEeHHbIE 3HaHUS Ha MIPAKTUKE — CTPOUTH MaTEMaTUUYECKUE MOJEIN 1JIs
3aa4 peaJbHOW JKM3HM U IPOBOAUTH COOTBETCTBYIOIIME BBIUHUCIEHHS C IPHUMEHEHUEM
110100l U TPUTOHOMETPUUECKUX (PyHKIUH (ITONB3YSICh, T/I€ HEOOXOAUMO, KaJIbKYJIITOPOM).



TEMATHYECKOE INIAHUPOBAHHUE

7 KIIACC
Koinyecrso yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM u@poBbIie
Ne n/m P Konrpoabnbie | IlpakTnueckue (1upp )
NMPOrpaMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
IIpocrelimue reome €CcKHe
1 i emotcrs. Howeponse reomerpmoee | 14 : o | BubmorealOK
' P P https://m.edsoo.ru/7f415e2e
BEIIMYHH
bub6moreka IIOK
2 T 22 1 0
PEyTOIbHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenbHbIE TPsIMBIE, CyMMa YTJI0B 14 1 0 bubmmorexa [IOK
TpPEeyrojJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb 1 KpyT. ['eomerpruueckne 14 1 0 bu6mmotexa LIOK
MIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmunoreka [IOK
5 I1 000 4 1 0
OBTOPEIHE, 0DODIEHHE SHatH https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieJioB U TeM uuppoBbie
Ne n/m P Kourpoasnsie | IIpakruueckue (upp )
NMPOrpamMmblI Bcero oOpa3zoBare/jibHbIEe
padoThI padoThI
pecypcbl
.. bu6moreka [JOK
1 Bt 12 1 0
STHPeXYTOMRHIIH https://m.edsoo.ru/7f417e18
Teopema Parneca u TeopeMa o
2 MPONOPIMOHAIIBHBIX OTPE3KaX, MOJ00HbIE 15 1 0 bubmorexa [IOK
POTIOPH P > HOA https://m.edsoo.ru/7f417e18
TPEYTrOJAbHUKHU
IInomans. Haxoxaenue nomaaei
3 Tpe I:o;[bHI/IKOB u ff[Horo FOHI:HSIX ¢bur 14 1 0 bubmmorexa [IOK
pey s P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUTYp
Teopema [Tudaropa u Hauana bubmotexa [IOK
4 10 1 0
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYTIIBl B OKpYKHOCTH. BriicanHble 1
5 OIMCAHHBIC YETHIPEXYT OJIBHUKU. 13 1 0 bubmmoreka [IOK
KacarenbHblie k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEMN
bu6moreka [JOK
6 I1 6006 7 4 1 0
OSTOPEHLES, ORODIICHIG SEaRe https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoasueie | Ilpakruyeckue
NPOrpamMmbl Bcero oOpa3oBare/jibHbIEe
padoThI padoThI
pecypcesl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 0 bubmmoreka [IOK
cuHycoB. PenieHue TpeyroabsHUKOB https://m.edsoo.ru/7f41al2c
5 [TpeoOpazoBanue nogodus. Merpuueckue 10 1 0 bu6immoreka LIOK
COOTHOIICHMS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmioreka [IOK
B 12 1 0
3 CKTOPE! https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH 9 1 0 Et?[?s?;;?:;i;.lﬁlljﬂlal 2
IIpa € MHOI'OYT'O KH. a
5 oxpymoon n o e 5 0 o | BubmoreiaLIOK
py H Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue minomaaei
bu6mmoreka [JOK
0
0 HBmiKeris mI0cKoCTH 0 0 https://m.edsoo.ru/7f41al2c
[ToBTOpEHue, 06001IeHNE, CUCTEMATH3AITUS bubmioreka [IOK
v t 7 2 0
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHUYECKOE INTAHUPOBAHUE YYUEBHOI'O KYPCA «'EOMETPUS» (I1IO 'OAAM OBYYEHUA)

7 knace (He MeHee 68 )

Ha3panue
pasaeJia (Tembl)

OcHoBHOE coaepxanue

OcHoOBHbIE BU/BI 1eSATEJIbHOCTH Oﬁy‘lalO]J.lHXCH

IIpocreiimmue
reoMeTrpuyecKue
durypsi

U UX CBOJCTBA.
HN3mepenne
reoMeTpuYecKUX
BeJIMYUH

(14 9)

[Ipocreiimme reomeTpudeckre 0ObEKThI: TOUKHU, IPSAMBIE, JTy4d
U YIJIbl, MHOT' OYT OJIbHUK, JIOMaHasl.

CMeXHbIe U BEpTUKAJIbHBIE YIJIbI.

PaGota c npocTelimmMu 4epTerKaMu.

W3mepeHne JTMHEWHBIX W YIJIOBBIX BEJIMYUH, BBIUHUCICHHE
OTPE3KOB U YIJIOB.
Ilepumerp wu
MPSIMOYT'OJIbHUKOB.

COCTaBJICHHBIX us3

mwionanp  Guryp,

@ opMyTHPOBATH OCHOBHBIE MTOHSATHUS U ONPEICTICHHUS.
Pacno3naBarb  U3y4YeHHbIE  TeOMETpUUECKUE  (UTYPBHI,
ompefeJsATh MX B3aMMHOE pACHOJOXKEHUE, BBINOJHATH
4epTEX MO YCIOBUIO 337aud (C MCIOJIB30BAHMEM CMBICIOBOM
OTIOPBI: HABOJSIIME BOMPOCHl W/UIM aIrOpUTMa y4eOHBIX
JICHCTBUI ).

IIpoBOAUTH NPOCTEUIITINE TOCTPOEHHUS C TTOMOIIBIO IIUPKYJIISL U
JMHEUKHU.

H3mepsTh THHEHHBIE U YTIIOBBIE BETMYMHBI T€OMETPHUECKUX U
MPAKTUYECKUX OOBEKTOB.

Omnpenensitb «Ha TIa3» pa3Mepbl peajbHBIX OOBEKTOB,

NPOBOJIMTH IPyOYIO OLIEHKY UX Pa3MEPOB.




PemaTp 3agauu Ha BBIUMCIEHUE JJIUH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTh 3a1a41 Ha B3aMMHOE PACIOJIOKEHUE TEOMETPUYECKUX
duryp.

IIpoBoanTs KNaccuUKaMIO YIIIOB, BBIYMCISTD JIMHEHHbBIE U
YIJI0BbIE€ BEJIMUYUHBI, NPOBOAUTH HECJIO0KHbIEe HEOO0XOIUMBIE
JI0Ka3aTEJIbHBIE PACCYKACHNUS.

3HAKOMUTBCS C UCTOPUEN pa3BUTHS FeOMeTPHH.

Tpeyroabunku
(22 )

[lonsiTue 0  paBHBIX  TPEYrOJIbHUKAX U IEpPBUYHBIE
MIPEJCTaBICHNUS O PaBHBIX (KOHIPY3HTHBIX) Qurypax. Tpu
IIpU3HaKa paBEHCTBA TPEYTrOJIbHUKOB.

[IpusHaku  paBeHCTBA  HPSIMOYIOJbHBIX  TPEYrOJbHUKOB.
CBOMCTBO MeMaHbI IPSIMOYT OJIBHOTI'O TPEYT OJIbHHKA.
PaBHOOEpEeHHbBIE U PaBHOCTOPOHHUE TpeyTroidbHUKH. [Tpu3Haku
U CBOMCTBA paBHOOEIPEHHOI'O TPEYroJIbHUKA.

[IpoTuB Gomnpliell CTOPOHBI TPEYroJbHUKA JIEKHUT OOJBIINN

yToJL.

Pacno3HaBaTh napel paBHBIX TPEYI'OJbHUKOB Ha TOTOBBIX
yepTexax (C ykasaHHEM NPU3HAKOB) NMPU HEOOXOIUMOCTH C
BU3yaJIbHOM OIIOPOM.

BoiBoauth  crenctBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PAaBEHCTB TPEYT OJIbHUKOB.

®opmyaupoBaThH OIIpeICNICHNUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYT OJIBHOTO, PaBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEIUaHBbI TPEYTOJIbHUKA, CEPCOANHHOTO NEPICHANKYIIApa

IIpocreiime HepaBeHCTBA B TIeoMeTpHU. Hepagencmeo
mpeyzonvHuka. Hepasencmeo nomanoi.
[TpssMmoyT ONBHBINA TPEYroabHUK ¢ yriioM B 30°.

HepBBIC MOHATHA O JOKA3aTCJIIbCTBAX B TCOMECTPHUU.

OTpe3Ka; TepHUMeTpa TPEYroJbHUKAa HpHU HEOOXOIMMOCTH C
OIIOPOM Ha aITrOPUTM IIPaBUIIA.

®opmMyaHpoBaTh CBOWCTBA M INPU3HAKU PaBHOOEIPEHHOIO
TPEyroJbHHKA.

CTpouThb 4epTeKH, pemarh 3a4a4H C IOMOUIbIO HaXOXKACHUS
PaBHBIX TPEYrOJILHUKOB.

IIpumensaTn HIpU3HAKU paBeHCTBa MPSIMOYT OJIbHBIX
TPEYTroJIbHUKOB B 3a7adax (C HCHOJIb30BAHUEM CMBICIOBON
OIOpPbI: HABOASINME BOIPOCHl W/WIM aIropuTMa ydeOHBIX
JEHCTBUM ).

Hcnoab3oBarh 1H(PPOBBIE peECypCH
CBOMCTB U3y4aeMbIX (puryp.
3HAKOMHUTBCS € MCTOPHEH pa3BUTHS T€OMETPUU.

AJId  HUCCICI0BaAaHUA




MapansienbHble [TapamiensHble npsiMble, uUX cBoicTBa. Hakpect nexamue,  @opMyJupoBaTh MNOHSITHE  MMAaPAJUICIBHBIX  MPSMBIX,
npsiMble, cyMMa COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YTJIbl (00pa30oBaHHbIE IIPU | HAXOAUTD IIPAKTHYECKUE IPHUMEPHI.
YIJIOB TePECEUYCHUH MapasuIeIbHBIX IPSIMBIX CEKYIIIEH). N3yuarh cBoiicTBa yrioB, 0Opa30BaHHBIX MPHU MEPECEUCHUH
TPeYroJbHUKA [lpu3HaKk  mapajuleNbHOCTH  MPSMBIX ~ 4Yepe3  PaBEHCTBO | TaPAJUICIBHBIX MPAMBIX CEKyLIEH
(14 4) PacCTOSTHUM OT TOUEK OJTHOW MPSIMOM 10 BTOPOM MPSIMOIL. IMpoBoauTs a0Ka3arenbcTBa. POPMYJIHPOBATHL Teopemy
CymMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA. MapauieIbHOCTH  JABYX MPSIMBIX € TOMOIIBI  YTJIOB,
BHemHue yriasl TpeyrojapbHIKa 00pa30BaHHBIX TIPH TIEPECCUCHHH OTHUX TNPSIMBIX TpETher
MIPSIMOM.
Bb1uucasaTh cymMMy yIiioB TPEYrOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauts uncnoBele U OyKBEHHBbIE 3HAUYEHUSI YIJIOB B
reOMETPUYECKUX 3aJ1a4ax ¢ UCIOJIb30BAHUEM TEOPEM O CYMME
YIJI0B TPEYTOJbHUKA U MHOT' OYT OJIbHUKA.
3HAKOMHUTBHCH C HCTOPHEH Pa3BUTHS TE€OMETPHH.
OKpY:KHOCTH OKpy»XHOCTb, XOpJbl U JUAMETPHI, UX cBoicTBa. KacarenbHas k| @OpMyJIHPOBAThL  ONpedeJeHUsl:  OKPYXKHOCTH,  XOpJBI,
U KpYT. OKpYXHOCTH. OKpY>KHOCTb, BIMCaHHasi B yroyl. [lowamue o|nuamerpa W KacaTelIbHOW K OKpyxHocTH. HM3ydarh ux
I'eomerpuueckue |I'MT, npumenenue 6 3aodauax. buccexmpuca u cepeounHblil | CBOICTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
NMOCTPOEHUsI nepneHOUKyJIAp KaKk 2eomempuiecKue Mecma moyex. HccaenoBarb, B TOM 4KClie HCNOJIb3YS HH(POBbIE pecypChl:

(14 )

OKpy>XHOCTb, OIIMCAaHHAs OKOJIO TPEYyroJibHUKa. BrnvcanHas B

OKPYXHOCTb, BIIMCAHHYIO B yrOJ; LIEHTP OKPY>KHOCTH,




TPEYTOJIbHUK OKPYKHOCTb.
Ilpocmeiiwue 3a0auu Ha nocmpoenue.

BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ona ooxazamenvcmea meopem o
nepeceueHuyu OUCCEKMPUC Y2108 MPey2oIbHUKA U CePeOUHHBIX
nepneHOUKyIApo8 K CMOPOHAM MPEY2OIbHUKA C HOMOUbIO
I'MT.

OBilageBar,  NOHATHUSIMM  BIMCAaHHONM U
OKPY>KHOCTEH  TpeyrojbHUKa, HAXOAUTh
OKPYKHOCTEH C OIIOPOM HA allTOPUTM IIPABUIIA.
PemiaTe OCHOBHBIC 3a]a4M HA MOCTPOEHME: yria, PaBHOTO
JAHHOMY; CEpPEMHHOr0 MEpIEeHIUKYJIsipa JAHHOTO OTPE3Ka;
OpsIMOM,  MPOXOAsIIEH yepe3 JAHHYI0O  TOYKy U
nepreHANKYIIPHON JaHHON MPSAMOii; OMCCEKTPUCHl TaHHOTO
yria; TPEeYrojibHUKOB [0 pAa3IMYHBIM  3JEMEHTaM IIpu
HEOOXOJMMOCTH C HAITPABISIONIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEi pa3BUTUS T€OMETPHH.

ONMCAaHHOU
LEHTPBl  3TUX

IMoBTOpEHue,
00001meHne
3HAHUH

(49)

[ToBTOpenue n 0000IIEHNE OCHOBHBIX MOHSTUH W METOJIOB
Kypca 7 Kiacca.

PemiaTh 3a1aun Ha NOBTOPEHHUE, WIUIIOCTPUPYIOILIHME CBSI3H
MEX]ly Pa3InYHbIMU YacTIMU Kypca.

8 kiacc (He MeHee 68 )

Ha3zBanue
pa3nena (TeMbl)
OcHoBHOE coepKaHue OcHoOBHBIE BU/IBI 1eSITEJIbHOCTH 00y al0IMXCs
Kypca (4uciio
4acoB)
Yeroipéxyroanuuk | [lapannenorpamm, ero npusnaku u csoiicrsa. Yacruele ciiydyan | M300paskaTh M HAXOAMTh HA YEPTEKAX YETHIPEXYTOJILHUKI

u

MapajuleiorpaMMoB  (TIpIMOYTOJIBHUK, poMO, KBajapar),

nx

Ppa3HbIX BUAOB U UX DJICMCHTEI.




(12 u)

npu3Haku u coiicta. Tpaneuus. PaBHoOOKas v npsiMOyroJibHas
TpaNeLyy.
Yosoenue meouanwvi. Llenmpanvrasn cummempus

®opmyaupoBarb ompeeseHus: napajuienorpamma,
IpSMOYTOJIbHUKA, poM0Oa, KBaJpaTa, Tpaleluuu, paBHOOOKOM
Tparneuuu, NpsMOYTroJbHON TparemnuH.

Hcnonb3oBarh mnpH  pelleHUM NPOCTedIuMX  3aaay
IIPU3HAKU U CBOMCTBA: MapajuleorpaMMa, MpsiMOyT OJIbHHKA,
pomOa, KBaapaTa, TpameluH, pPaBHOOOKOW TpamlemnuH,
MPSIMOYTOJIHOM Tparmenuu.

IIpuMeHATHL MeTOA YyIBOEHUS MEAMaHbl TPEYrojbHUKA C
OIIOPOl Ha aJITOPUTM IIPAaBUIIA.

Hcnonb3oBares 1u(ppoBbie pecypchl s UCCIEI0BaHUS
CBOMCTB U3Yy4aeMbIX QUTYP.

3HAKOMUTBCS C UCTOPHEH Pa3BUTHA IeOMETPHH.

Teopema daseca
U TeopeMa 0
NPONOPIHOHATBH
bIX OTpe3Kax,
nox00HbIEC
TPEYroJbHUKHU
(15 4)

Teopema @aneca u meopema o nponoOPYUOHAILHLIX OMPE3KAX .
Cpennsist iMHUS TpeyrojbHuKa. Tpanenus, €€ CpenHsst JIMHUS.
Ilponopyuonanvuvie  ompesKu, NOCMpOEHUe  4emeeEPMmMoco
NPONOPYUOHATLHO20 OMpe3Kd.

Ceoticmea yenmpa macc 6 mpey201bHuKe.
Ilo0o6Hble  mpeyeonbHUKU. Tpu npu3HaKa
mpeyzonvrukos. IlpakTnaeckoe NpruMeHEeHNUe.

nooobus

IIpoBOoaAMTH MOCTPOEHMSA C IIOMOIIBIO LIUPKYJIA U JUHEUKH C
ucnosib3oBaHue  teopembl  @Paneca M TEOpeMBl O
IIPOIIOPLMOHAIBHBIX  OTPE3Kax, CTPOMTh  YETBEPTHIU
MPOIMOPLUHUOHAIBHBIA OTPE30K € ONOPOM Ha 3PUTEIBHYIO
HarJIsJHOCTb.

HaxoanTp nogo0HbIe TPEYrOJbHUKN HA TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOUIMX IPU3HAKOB TNoA0o0us Mpu
HEOOXOAMMOCTH C BU3yaJIbHOW OIMOPOH.

Pemarp 3amaum Ha MoOAOOHBIE TPEYrOJBHUKU C MOMOIIBIO
CaMOCTOSATEJIBHOTO ITOCTPOEHUSI 4YEPTEKEH M HaXOXKACHUS
NOJOOHBIX  TPEYroJbHUKOB  IPpM  HEOOXOAMMOCTH  C
HaIpaBJISAIOMEN TTOMOIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIOJb30BaHUEM IIPU3HAKOB
no700Ms HECIOXKHBIX T'€OMETPUYECKUX 3a/Jad C OIOpoil Ha
aJTOPUTM Y4E€OHBIX JICH CTBHIA.

IlpumMeHsiTh ~ IOJNydYEHHbIE  3HAHMS  0IPU  PELICHUU
reoMeTPUYECKUX U MPaKTUUECKUX 3a]1a4 MpH HEOOX0JUMMOCTU
C HAIPABJISIFOLIEH TOMOLIBIO.

3HAKOMUTBCSH € HCTOPHE Pa3BUTHS T€OMETPHH.




Inomans.
Haxosxnenue
mJIomaaen
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILinomwaau
NOA0OHBIX (puryp
(14 4)

[Tonsitne 06 oOmIeit Teopuy TIIOMIAIN.

@dopmynbl U IUIOM@JAH TPEYTOJbHHUKA, MapajuiesiorpamMmma.
OmHowenue niowaoeii. mpey2oibHUK08 ¢ 0OWUM OCHOBAHUEM
unu obuetl 6blCOMOI.

Buiuucnenue nnowadeti croxcuvix ¢ueyp uepes pazouenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha Kjier4aToit Oymare.

[Tnomanu mogoOHBIX Guryp. Beraucnenue miomasaei. 3agadu ¢
MPaKTUYECKUM cofiepkaHueM. Pewenue 3adau ¢ nomowwbio
Memooa 8CnoMo2amebHOU NI0WAOU.

OsiafeBaTh NEePBUYHBIMHM MpeaCTaBJIeHUsIMH 00 oOmieit

Teopuu Iiomaau  (Mepsl), ¢GopMyJIMpPOBATH CBOWCTBA
IUIOIIA T, BBICHATh UX HATJISHBINA CMBICIL.

[Tpumenars  ¢opMynbl  MJIOMAAM  Mapajuiesorpamma,
TPEYrojbHMKA, Tpaleluuu C OHNOpOil Ha CIPaBOYHYIO
MH(pOpMaLHIO.

IIpumeHsaTH bopmysl TJIOIAIN BBIMTYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 TUArOHalId U Yoyl MeXIy HHUMH C
OTIOPOi Ha CIIPaBOYHYIO HH(OPMAIIHIO.

Haxomutes miomanu ¢uryp, n300pakE€HHbIX Ha KJIETYaTON
Oymare, HCNOJIB30BATH Pa30MEHNE HA YACTH U JOCTPOCHUE.
Pa30uparps npuMepbl UCIIOIb30BAHMS BCIIOMOTATEIBHOM
TUTOIIAIU JJIsl PELICHHS TeOMETPHUECKHX 3a1ay.

Haxoaurs mmomaan momoOHBIX ¢uUryp C OMNOpoll Ha
CIPaBOYHYIO HH(POpMALIUIO.

BbruncasTh 1I0Maay pa3IndHbIX MHOTOYT OJIBHBIX QUTYD.
Pemarp 3aga4u Ha MI0IIAAb C IPAKTUUECKUM COJEP/KAHUEM
MOCJIe COBMECTHOT'O aHaJIM3a.

Teopema
IIudgaropa n
HayYaJja
TPUTOHOMETPHHU
(10 v)

Teopema Ilucdaropa, e€ mokazaTenbCTBO U IMPUMEHEHUE.
Oopatnas Teopema [Tudaropa.

Omnpenenenne TPUTOHOMETPHUUECKHX (YHKIUI OCTpPOro yria,
TPUTOHOMETPUYECKHME  COOTHOLIEHHS B IPAMOYTOJIBHOM
TpeyrojabHUKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTrHomieHuss  MEX1Yy CTOPOHAaMH B INPSMOYTOJbHBIX
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmymmpoBaThk Teopemy lludaropa, mcmoab3zoBarh e B
MPAKTUYECKUX BBIYHUCIICHUSX.

BrageTs mMOHSITUSIME TPUTOHOMETPUUYECKUX (DYHKIIMA OCTPOTO
yria, MpoBepATh UX KOPPEKTHOCTD.

BbIBOAMTH  TPUTOHOMETPUYECKHE COOTHOLIEHUS B
IPSIMOYI'OJIBHOM TPEYTrOJIbHUKE C ONOpPOM Ha CHPaBOYHYIO
UH(pOpMaLHIO.

HccaenoBars  COOTHOLIEHUS  MEXKIY  CTOPOHAMH B

IPSIMOYT OJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HampapstoIIel TOMOIIBIO.

Hcnoab3oBath  (HOpMyIbl  NPUBENEHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO JJIsl HAXOXKCHUS
COOTHOILIEHUH MEXKIy TPUTOHOMETPUYECKUMH (DYHKIHUIMU
pa3IUYHBIX OCTPBIX YIJOB C OMNOpPOHl Ha CHPaBOYHYIO

OCHOBHOC




uH(pOpMaLHIO.

IIpuMeHATH MOTy4YEHHbIE 3HAHUS U YMEHMs NPU PEIICHUU
NPaKTHYECKUX 3a1ad (IpU HEOoOXOAMMOCTH C OHOpOH Ha
aJrOpUTM MpPaBUIIA).

3HAKOMUTBCH C MCTOPHEN Pa3BUTHSI T€OMETPHHU.

Yriasbl B BrivcanHble ¥ 1IEHTpaJbHBIE YTIJIbl, YTOJI MEXIY KacaTenbHOU U | POpMYJIMPOBATh OCHOBHBIC OIpEIENEHUs, CBA3aHHBIE C

OKPY’KHOCTH. XOPIOH. yriaamMu B Kpyre (BIUCAHHBIN YT o, IEeHTPaJIbHBIN yTrodm).

Bnucannbie VYTibl MEXYy XOpJaMHU U CEKYyLIUMHU. HaxoauTh BIMCaHHBIE YIUIBI, ONUpAIOLIMECS HA OAHY IYTY,

U ONMCAHHbIE Bnucannsie u onucaHHbIE YETBIPEXYTOJBHUKHU, UX MPU3HAKUA U | BBIYMCJIATH YTIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTriiax,

YeThIPEeXyroJbHUK |cBOMCTBAa. IIpuMeHeHMe 3TMX  CBOWCTB MNpU  PELICHUHU | TEOPEMBI O BIHCAHHOM YETBHIPEXYTOJIBHUKE, TEOPEMBI O

178 F€OMETPUYECKUX 3a7a4. LEHTPAJIbHOM YIJI€ NpU HEOOXOAUMOCTH C BHU3yaJbHOM

KacareabHble B3anmHoe pacnonoxkeHue ABYX  OKpyxkHocTei. Kacanue | onopoii.

K OKPY’KHOCTH. OKPYKHOCTEH. HccnenoBarsb, B TOM 4K CIIE C TOMOLIBIO HU(PPOBBIX PECYPCOB,

Kacanmune BIMICAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOJAUTD UX

OKPY:KHOCTE CBOMCTBA M MPU3HAKH MTOCIIE COBMECTHOI'O aHAJIM3A.

(13 9) Hcnonb3oBaTh 5T CBOWMCTBA W NPU3HAKU HpPU PEIICHUU
3a/ay.

IloBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHSTUH M METONOB KypcoB 7 u 8 |Pemars 3a1auMm Ha MOBTOpPEHHUE, WIUTIOCTPUPYIOLINE CBS3U

00001eHHe KJIacCOB, 000011IeHNE 3HAHUH. MEXY Pa3InIHBIMU YaCTAMU Kypca.

3HAHM I

(4 4)

9 kmacc (He MeHee 68 u)

Hazpanmue
pa3aena (TeMbl)
Kypca (4ucJio
4acoB)

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4al0IIMXCS




Tpuronomerpusi. | OnpesniesieHne TPUrOHOMETPHUYECKUX (QYHKUMA yrioB oT 0° no|®opMyaupoBaTh  OnpelejeHHs  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cuHyc mnpsmMoro u Tymoro yria. Teopema|(yHKIHMI TyHobIX M HPSMBIX YIJOB C BU3YaJbHOM ONOPOM.
KOCHHYCOB U kocuHycoB. (O000ménHass) Teopema cuUHYCOB (¢ pamuycom | DopMysnpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMHUCAHHOU OKPYXKHOCTH). HaXoaeHHe IJIMH CTOPOH M BEJIHYKH | PAJNYCOM OIKMCAaHHOM OKPYXHOCTH).
Pemenue YTJIOB TPEYT OJIbHUKOB. PemiaTh TpEyrolbHHKM C ONOPOH Ha aJrOPUTM Y4eOHBIX
TPeyroJibHHKOB dopmyna MmIOMAIN TPEYTOJILHUKA Yepe3 JBE CTOPOHBI U YroJ | AEHCTBHHM.
(16 1) Mexay HUMU. Popmyna Mo YeThIpEXYToIbHUKA uepe3 ero | Pemars,  nmpakTuyeckue  3agadd, CcBOAsilUecsl K
JaroHaJIM M YTOJ1 MEXAY HUMH. HAXO0KIEHHUIO PA3JINYHBIX JIEMEHTOB TPeYroJbLHHUKA.
[IpakTHueckoe MpUMEHEHHE 10Ka3aHHBIX TEOPEM.
IpeobpazoBanue |[lonamue o  npeobpasosanuu  noO0OUA. OcBauBarb MOHSITHE npeoOpa3oBaHuUs nozo006us.
noaoous. Coomeemcmeennvie 31emMeHmovl NOOOOHbIX huyp. HccnenoBarb OTHOLIEHHE JTUHEHHBIX 3JEMEHTOB QUTYp MPH
Metpuueckue Teopema o npouszgedenuu ompe3Kos xopd, meopema o |npeoOpazoBaHuu nopoodus. Haxoaurs npumepsl nogodus B
COOTHOILECHHUS B npousseoeHul OmpesKo8 CeKywjux, meopema o Keaopame |OKpPYKarollel 1ei CTBUTEIbHOCTH.
OKPY>KHOCTH Kkacamenvholl. [lpumenenue 6 pewienuu 2eomempuyeckux 3aoay. | Beleooums vempuyeckue coomunowenus mexncoy ompesKamu
(10 v) X0pO, CeKyuux u KacameabHblx ¢ UCHONb30BAHUEM BNUCAHHBIX
Yeno8 u n0OOOHLIX MPey20IbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu u3 peanrbHOU
JHCUZHU C UCNONILI0BAHUEM NOOOOHBIX MPEY2OIbHUKOS.
BexTopbl Omnpenenenne BEKTOPOB, CI0KEHUE U Pa3HOCTb BEKTOPOB, Mcnoab30BaTh BEKTOPbl Kak HalNpaBJiICHHBIE OTPE3KH,
(12 9) YMHO)KEHHE BEKTOPA Ha YHCJIIO. ucceJe10BarThb reOMETPUYECKHI (nepemerenue) u

@u3HYECKHl U T€OMETPUIECKUI CMBICI BEKTOPOB.
PasnoykeHue BeKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkalsipHO€ NPOM3BENEHUE BEKTOPOB, €0 IMPUMEHEHUE IS
HAaxO0XEHUs JJIMH U YTJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpumeHeHnEe BEKTOPOB [JIsl PELIEHUs 3aad KUHEMATUKH U
MEXaHUKHU.

¢busnueckuii  (cuma)
BOIIPOCHBIN IUIAH.
3HaTh ompenesieHHsi CyMMbBl W DPa3sHOCTH BEKTODPOB,
YMHOXKEHHUSI BEKTOpa Ha 4HCIIO, HCCJIeI0BaTh
reOMETPUYECKUH U PU3MUECKUI CMBICIIBI 3TUX OMEpaLUi.
Pemare reoMmeTrpuueckue 3ajauyd  C  HUCIOJb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoabp3oBars  CKaJsIPHOE  INIPOM3BEIEHHE  BEKTOPOB,
BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.

BbruncasTe cyMMy, pasHOCTb U CKaJSIpHOE ITPOM3BEICHUE

CMBICIIBI BEKTOPOB C OIOPOM Ha




BEKTOPOB B KOOPJIMHATAX.
IIpumMeHSITH CKaJISIPHOE MPOU3BEACHHUE JJI HAXOXICHUS
JUTMH U yTJIOB.

JexapToBbI JlekapTOBBI KOOPAMHATHI TOYEK HA IIIOCKOCTH. OcBauBaTh MOHSITHE NIPSIMOYTOJIBHOW CHCTEMBI KOOPAMHAT,
KOOPAMHATBI Ha | Vpasnenue npsamou. YTIOBOH KOd(PQPUIMEHT, TAHTEHC YIia |JAEKapTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HAKJIOHA, [TapaJlyIeNIbHbIE U IEPIEH IUKYIISIPHBIE TIPSMBIE. HccnenoBars ypaBHEHME NPSAMOM M OKPY>KHOCTH € OTTIOPOM Ha
(CR')) VYpaBHeHHEe OKpy:KHOCTH. HaxoxkaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IUIAH.
NIEpECEYEHUs] OKPY>KHOCTH U NPSMOM. HaxonuTs HeHTp U painyCc OKPYKHOCTH 110 €€ ypaBHEHHUIO.
MeTon KoOpAuHAT P PELLIEHUU F€OMETPUYECKUX 3aa4. Pemarp 3a1a4n Ha HaAXOXKICHNUE TOUYEK IIEPECEU CHUS NIPSIMBIX
Hcnonp3oBaHue MeTo1a KOOPAUHAT B IPAKTHYECKUX 3a7a4ax 1 OKPY’KHOCTEH C IIOMOILBIO METO/1a KOOPJUHAT.
Hcnonb3oBarh cBOiCTBA YIIIOBOro KO3 QUIMEHTa MPSMON
DU pEUICHUH 3aJad, I ONpPENEICHUsS PpacClOJIOKEHUS
IIPSIMOM.
IIpuMeHATH KOOPAMHATHI IPU PELIEHUU €OMETPUUYECKUX U
IIPAKTUYECKUX 3a7ad, Ul IIOCTPOCHMS MaTeMaTHYECKHX
MoJieNnel peajibHbIX 3a/1a4 («METO/ KOOPAUHATY).
IToan3oBarbca JUIL  TIOCTPOECHUS U  HCCcIedoBaHUHU
1M (POBBIMH peCypcamMH.
3HAKOMUTBCS € HCTOPHeEl Pa3BUTHSI FEOMETPUI
IIpaBuibHBIE IIpaBuibHBIE MHOIOYTOJIBHMKH, BBIYHMCIEHHE HX 3JIEMEHTOB. | ®OpMYyJIHPOBATH olnpenieneHne MIPaBUIIHHBIX
MHOTOYTrOJIbHUKH. |Yuciio m W JJIMHAa OKpYXHOCTU. J[IMHA AYrM OKPYKHOCTH.| MHOTOYT'OJIbHUKOB, HAXOAHUTh HX DJICMCHTHI.
Jiuna Pagnannas mepa yria. ITosib30BaTBCA MOHATHEM JUIMHBI OKPYXHOCTH, BBEIEHHBIM C

OKPYKHOCTH U
IUIOIIAAb KPyTa.
Boruucienue
IJIomaae

(84)

[Inomane kpyra W €ro 3JIeMEHTOB (CEKTOpa U CEerMeHTa).
Boruncnenue miomazeit Gpuryp, BKIHOYAIOMINX 3JIEMEHThI Kpyra.

MIOMOUIbIO NPABUJIBHBIX MHOI'OYT'OJIbHUKOB, OINpeaesiTh
YUCIIO 7T, IJIMHY AYTH U palMaHHYI0 MEpY YyIJIa 1o o0pasiry.
IIpoBoauTh Mepexox OT paJIMaHHON MEPHI yTIIa K Ipajly CHOMI
¥ HA00OPOT MO BU3YyaJbHOMU OIOpe.

OnpeneasiTe MJI0IIa1b KpyTa.

BoiBoauth (popmyJibl (B IpalyCHOM U paiaHHON Mepe) s
JUIMH JyT, TUIONAJIEd CEKTOPOB U CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IIJIaH.

Boruucasare momanu  Quryp, BKIIOYAIONUX — AJIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIopoi Ha CpaBOYH YO WH(OpMAIIHIO.
HaxoauTts 1Jiomain B 3ajia4ax peajibHOW KU3HMU.

JBu:KeHUs Tonsamue o 0sudiceHuuU NIOCKOCMU. Paz0uparp  npumepbl,  WUIIOCTPUPYIOLIME  MOHSTHS
ILUIOCKOCTH THapannenvrviii neperoc, nogopom u cummempus. Ocu u yenmpol | JBUKCHHUS, IIEHTPOB U OCEH CHMMETPHH.
(6 9) cumMmempuu. ®opmyaupoBaTh OINPEAECICHUS MNapaJUIebHOr0 IEpeHoca,
IIpocmetiwiue npumenenus 6 peutenuu 3a0au. MIOBOpPOTAa M OCEBOM CHMMETPUU C BHU3yaJbHOW OIOPOM.
HaxoauTh HEmoABUKHBIE TOUKH IO 00pas3iLy.
HaxoauTp LEHTPB! U OCH CUMMETPHI NpoCcTeRIINX (PUTYp IO
oOpasiy.
Ilpumenamoy napainenvHbli. NEPeHoc U CUMMEmpPUIo npu
peuleHuY 2eoMempuyeckux 3a0a4 (pazoupams npumepbul).
Hcnonvzoeams 0151 nocmpoenus u uccie0o8anutl yughposwle
pecypcbi.
IToBTOpEHME, [loBTOpeHHE OCHOBHBIX MOHATUH U MeTOJOB KypcoB /—9 |OmepupoBaTrhb MOHATHAMM: (urypa, Touka, npsmas, yrodi,
00001eHHe, KJIaCCOB, 0000IIIEHNE U CUCTEMATH3allls 3HAHUH. MHOT'OYTOJIbHUK,  paBHOOEIPEHHbI ¥  PaBHOCTOPOHHUI
cucTeMaTu3anus [Ipocreiie reomerpuueckue (QUTYpPl U WX CBOWCTBA. | TPEYTONBHUKH, TPSIMOYTONBHBIA TPEYTOJLHUK, MEIUaHa,
SHARMIZ W3mepeHne reoMeTpuyecKiuX BEIUYUH. OHMCCEeKTpHCa W BBICOTA TPEYrOJbHHUKA, MapaljelorpaMm,
(7 u) TpeyronbHUKH. poMO, MPSIMOYTOJIbHUK, KBAApaT, Tpamemnus; OKpy>KHOCTb,

[TapannenbHbIe U IEPICHAUKYIISIPHBIE IPSMBIE.
OxkpyxHOCTb U Kpyr. ['eomerpuyeckue MOCTpoOeHUs. YTIbI B

OKPYKHOCTH.  BrnmcaHHble W ONUCAaHHBIE  OKPYXHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.

YeThIpEXYrONbHUKH. Bnucannslie u OITMCAaHHEIC
YEThIPEXYTOJIbHUKH.

Teopema ITudaropa n Hayana Tpuronomerpun. Pemenne oomumx
TPEYrOJIbHUKOB.

[IpaBuBEHBIE MHOTOYTOJILHUKH.

[Ipeo6pazoBanus miockoctH. [Bmwxkenus. [lonodbue. Cummerpusi.
[Tnomane. Beraucnenue miomaneii. [Lnomany nonoOHeIX Guryp.
JlexapTOBBI KOOPAMHATHI Ha IMJIOCKOCTH.

KacaTelbHas; paBEHCTBO U M0100Me (PUTyp, TPEYrOJIbHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh HPSMBIX, Yo
MEXAYy NpAMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKH U
OpsSMOM; JUIMHA, pacCTOSIHME, BEJIMYMHA YIua, IJIO0Iajib,
HEepUMETP.

Hcnoab3oBarh  GopmyJabl: mepuMeTpa M IUIOIIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYXHOCTH M IJIOLIATU Kpyra,
00bEMa IPSMOYTOJIbHOI O NapaslIeIenunesa.

OnepupoBarb NOHATHAMM: [PSIMOYIOjJbHAasE  CHUCTEMA
KOODJIMHAT, BEKTOp; MCHOJAb30BaTh OSTU IOHATUSA JUIS
IPEACTABJICHUS JaHHBIX U PELIeHUs 3aJad, B TOM YHUCIE U3
JpPYruX y4eOHBIX MIPEAMETOB.

Pemarn 3aJavuYd Ha TIOBTOPCHHUE OCHOBHBIX HOHSITI/Iﬁ,




BekTops! Ha MJI0CKOCTH.

WJUTFOCTPALMIO CBA3EH MEXKIY Pa3IMYHBIMU YacTIMH Kypca.
Bei0upaTs MeTOA U pELICHUS 3a4a49H.
Pemarth 3apa4m U3 IOBCETHEBHOM )KU3HU.
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