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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo reomerpuu JUIs 8 Kjacca ¢ YriyOJICHHBIM HM3Y4YEHHEM COCTaBlieHa B
COOTBETCTBUM ¢ TpeboBaHusiMu DenepasbHOr0 TOCYIAPCTBEHHOIO 0O0pa30BaTEIbHOIO CTaHJApTa
OCHOBHOTO 0o0miero obpa3zoBanus (mpuka3 MunucrepcrBa npocsenieHus Poccutickoit denepanuu ot 31
Mmast 2021 roma Ne 287), Ha ocHoBe DenepaibHON paboyel MporpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHUs
0 MaTeMaTHUKe, OCHOBHOW 00Opa30BaTENBHOW MpOTpaMMbl OCHOBHOTO o0rmiero oOpasoanus MBOY
«Ikona-nmuueit Ne 2». B nporpaMMe 1o MareMaTuke y4TeHbI UJIeU U nojoxeHus KoHuenuuu pa3BuTus
mMareMaTHueckoro obpasosanus B Poccuiickoit denepanuu.

PaGouass mporpamMma OpHEHTHpOBaHa Ha II€JIEBbIE IPHOPHUTETH JIYXOBHO-HPABCTBEHHOT'O
pa3BUTHS, BOCHHTAHUS M COLMATIHM3AIMU YydYalluxcs, c(hOpMyJIHpOBaHHbIE B pabouell mporpamMme
Bocrmutadnusa MBOYVY «Ikoma-munei Ne 2.

I'eomeTpusi Kak OAMH M3 OCHOBHBIX PAa3/CiIOB IIKOJIBHOM MAaTEMAaTUKH, UMEIOIIHUA CBOCH LIEIIBIO
o0ecrieunTh HM3y4YeHUE CBOMCTB W pa3MepoB (Uryp, WX OTHOIIEHUH M B3aWMHOE DPACIOJIOKEHHE,
ONMHpAETCs] Ha JIOTUYECKYI0, JOKAa3aTEeNIbHYIO JIMHUIO. lIeHHOCTh W3y4yeHHs TeOMETpUM Ha YpOBHE
OCHOBHOTO o00miero oOpa3oBaHMsI 3aKJIIOYAeTCsl B TOM, YTO OOYyYarOUIMiicsl YYUTCS NIPOBOJIUTH
JIOKa3aTeNbHbIE PACCY)KJIEHHUS, CTPOUTH JIOTMYECKHUE YMO3AKIIIOUEHHUs, JOKa3blBaTb MCTHUHHBIE
YTBEPKACHHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHHUS «OT MPOTUBHOTOY,
OTIIMYaTh CBOWMCTBA OT MPHU3HAKOB, (opmynupoBaTh oOpaTHble yTBepxkAeHHs. Ocoboe 3HaueHUE
JI0Ka3aTeIbHas JIMHUS UMEET JUIS YTITyOJIEHHOTO N3yUeHHs] MaTeMAaTHKH.

[lenbto U3yueHUsi TEOMETPUHN SIBIISIETCSI MCIIONIb30BaHUE €€ KaK MHCTPYMEHTA MpU PELIECHUH Kak
MaTeMaTHYECKUX, TaK M TMPAKTHUYECKUX 3a]ad, BCTPEUAIOMIMXCS B peaibHOM Xu3HH. OOydaromruiics
JOJKEH HAYYUTHCS OMPEAeNATh T€OMETPUUECKYI0 (UTYPY, OMUCHIBATH CIIOBAMH YEepPTEX WIH PUCYHOK,
HAlTH IJIOLIAAb 3€MEJIbHOTO Y4YacTKa, PACCUUTHIBATh HEOOXOAMMYIO UIMHY OINTOBOJOKOHHOTO Kabens
wi TpeOyeMble pa3Mepsl rapaxa JUisi aBTOMOOWIs. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTEIbHAs
JUHUS B U3y4eHUM reomerpuu. Ilpu perieHun 3aaay mpakTHUECKOrO XapakTepa oOydaroIuiics yuyuTcs
CTPOUTh MaTEMaTHUYECKHE MOJIENH pEaJbHBbIX JKU3HEHHBIX CUTYyallUid, MPOBOJIUTH BBIYMCICHUS U
OILICHUBATh aJIEKBATHOCTb MOJYYEHHOTO Pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriayOJEHHOTO U3Y4YEHUS TE€OMETPUU COCTOUT B TOM, YTO
oOyyaronuecss He MPOCTO 3HAKOMSTCS C ONpEeAEeNEHHBIMU MOHSATUSIMHU, @ YBEPEHHO OBJA/JIE€BAIOT HMH.
Cy1ecTBylolIe TeMbl IPOrpaMMbl 6a30BOT0 Kypca reOMeTpuu U3ydaroTcs Ha Oosiee ryOOKOM YpOBHE,
a oOyyJarommuecs IpuoOpPETAIOT YMEHHS, TOMOTAIOIINEe UM YBEPEHHO NMPUMEHITh CBOM 3HAHUS HE TOJIBKO
B MareMaTHMKe, HO M B CMEXHBIX NpeaMeTax, Mpexae Bcero ¢usmke M HMHOpPMATHKE, a TaKxKe
MOJIH30BATHCSA MOTYYEHHBIMHU 3HAHUSIMU TIPU PEIICHUH MPAKTUYECKUX 3a]1a4.

CornacHo yueOHOMY miany B 7-9 kiaccax u3ydaercs yriayOn€HHbIN yueOHbI Kype «'eomeTpus»,
KOTOPbI  BKJIIOYAET CIEAYIOUIME OCHOBHBIE pasznensl  coaepxkaHusa: «Hawama reomerpumny,
«TpeyronpHukn», «OKpyKHOCTbY», «YeTblpéXxyroabHUKn», «Ilomobue», «I1eMeHTbl TPUTOHOMETPUNY,
«ITnomaany», a Takke «Meton kKoopauHaty», «Bekrops», «[IpeodpazoBaHus TIIOCKOCTH.

Ha n3yuenue yue6Horo kypca «I'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Hezeno), B 8 kinacce — 102 gaca (3 yaca B Henenio), B 9 kinacce — 102 vaca (3 yaca B Hefiento).

COJAEPKAHUE OBYYEHUA



[TapannenorpaMM, ero MpU3HAKU U CBOMCTBA. [IpsMOyTronbHUK, poMO, KBaapaT, UX NMPU3HAKU U
cBoicTBa. Tpanenus. PaBHoOeapeHHas Tpamenus, e€ CBOMCTBA W Mpu3HaKku. [IpsMoyroasHas Tpamnerusi.
Cpenansist TUHUS Tparnenuu.

Cpenssis nMHUA TpeyrojipHUKa. MeTol yABOEHUS MeQuaHbl TpeyrojbHuKa. Teopema o
NEPECEYEHUH MEIMaH TPEYToJbHUKA.

Teopema @arneca, TeopemMa O TMPOMOPIHMOHANBHBIX OTpe3kax. Teopema Bapunbona s
MIPOU3BOJILHOTO YETHIPEXYTOJILHUKA.

LleHTpabHO-CUMMETPUYHBIC (PUTYPHI.

[Tonobue TpeyrodbHUKOB, KOdQuIimeHT noaodus. [Ipu3Haku MOAOOMS TPEYTOJBHHUKOB.
[TpumeneHue no100Us MU PEIICHUH T€OMETPUYECKUX U MTPAKTUYECKHX 3a/au.

[Tonsitue o tomaau. CpoiicTBa TuIoNIaAe reomerpudeckux ¢uryp. [Ipocreimme Gopmynsl 1
IUIOINAAM TPEYroJIbHUKA, TapajuieorpamMmma, pomba u Tpaneuuu. Ilmomanu mnogoOHBIX Quryp.
OTHoleHNEe 0N TPEYrOJIbHUKOB.

Teopema [Tudaropa. Ilpumenenue Teopemsl [ludaropa npu perieHnn NpakTHIECKUX 3a/1ad.

CuHyCc, KOCHMHYC, TAaHT€HC M KOTAHIE€HC OCTpPOro yria MpsSIMOYTrOJIbHOTO TPEYroJbHUKA.
Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45° u 60°. [IponopunoHanbHble OTPE3KU B MPSMOYTOJIbHOM
TPEYIroJbHUKE.

BrircanHble U LIeHTpalIbHbIE YTIIbl, YTOJI MEXKIAY KacaTelbHON U XOpPAOW. YTIIBI MEXKIY XOpJIaMu U
CeKyluMHU. BrrcaHHble U ONHMCAHHBIE OKPY>KHOCTH TPEYrOJIbHUKA M UYEThIPEXYTroibHUKH. CBOICTBA U
IpPU3HAKU BIMCAHHOI'O YETHIPEXYroJibHUKA. B3anMHoOe pacnonoxeHue AByX OKpyxkHocrell. Kacanue
oKpy>kHOCTel. O01IMe KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

IIJTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJbTAThl OCBOCHHS IIPOrPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY MU HACTOSIIEMY POCCHUCKOM MaTeMaTHWKH, IEHHOCTHBIM
OTHONIIEHUEM K JOCTHKEHUSM POCCHICKMX MAaTEMAaTHUKOB U POCCUUCKOM MAaTeMaTHYECKOW IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpaKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBINMOJTHEHUIO OOS3aHHOCTEH TpakJlaHWHA W peaju3allil  ero TIpas.,
MPEACTABICHHEM O MaTEeMaTUYeCKHX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
IpoLEeAyp TPa)xJAaHCKOro o0IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIIEHHUIO
ITUYECKHX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKEHHH HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJTbHO-3THUECKHUX MPUHIIUATIOB B JIEATEILHOCTH YUYEHOTO;

3) TPy/10BOI0 BOCIIUTAHMS:

YCTAaHOBKOW Ha aKTHUBHOE YYacTU€ B pEUICHUU NPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HATPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTHUYeCKOTO oOpa3oBaHUS Ha MPOTSHKEHUU BCEH KU3ZHU
JUISl YCTIEITHOW MPOodeCCHOHATBHOW JESITEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3ZHAHHBIM
BBIOOPOM U MOCTPOCHUEM HHAWBHUIYAJTBHON TPAaCKTOPHH OOpa30BaHMs M KU3HEHHBIX IUIAHOB C yU4ETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEI;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

CITOCOOHOCTBIO K OMOIIMOHATBHOMY M ACTETUYECKOMY BOCHPHSTHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCyKICHNUN, YMEHHUIO BUIETh MaTEeMAaTHUYECKHE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) neHHOCTEH HAYYHOr0 MO3HAHUSA:
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OpHUEHTAIMEH B JAEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MPUPO/BI U 00IIECTBA, TOHUMAaHUEM MaTeMaTHUYEeCKONH HAyKU Kak
cdepbl UeIOBEYECKOM NEesATeNbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUS IMBWIM3ALINU,
OBJIAACHHUEM A3BIKOM MATEMATUKU U MaTeMaTUYEeCKOHU KyJIBTypOfI KakKk CpCACTBOM IIO3HAHUA MHUpPaA,
OBJIaJICHUEM HaBbIKaMU HCCHGHOB&TCHLCKOﬁ ACATCIIbHOCTH,

6) ¢usuuyeckoro BocnUTAHUSA, (POPMHUPOBAHHUS KYJbTYPbI 3J10POBbS M 3MOLHUOHAIBHOIO
OJ1aronoJryymsi:

TOTOBHOCTHIO HNPHUMCHATHL MATCMATHYCCKUC 3HAHWA B HHTCPCCAX CBOCTO 3J0pPOBbsA, BCACHHA
3I0pOBOTO 00pasza JKM3HHM (3J0pOBOE TNHTAaHHWE, COAIAHCHPOBAHHBIM PEKUM 3aHSATUH U OTABIXA,
perynspHas ¢puznyecKas aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TAaKOr'o K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JIOTHYE€CKOTr0 BOCTIUTAHUA:

OpUEHTAllMel Ha MPUMEHEHME MaTeMaTHYEeCKMX 3HAHMW Uil pelleHus 3ajad B oljacTu
COXPAHHOCTH OKpYXKarollel cpeibl, IUITAHUPOBAHUS MOCTYNKOB U OLEHKU UX BO3MOXKHBIX MOCJIEICTBUN
JUISL OKPY>KaloIIel cpesibl, OCO3HAHUEM TJI00AIILHOTO XapakTepa AKOJIOTUYECKUX MpoOiIeM U MyTed uX
pelieHus;

8) ajanTanum K U3MEHSIIOIIMMCS YCJIOBUSM COLUAIBLHOI U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESITeIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y OPYTHX JHOICH,
HpI/IO6peTaTI) B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 OIIbITA APYTHUX;

HEOO0XOIMMOCTBIO B (POPMUPOBAHIH HOBBIX 3HAHHUMU, (DOPMYIHPOBATH UICH, TOHSATHUS, TUTIOTE3BI 00
00BEKTaAxX U SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH IIG(i)I/IHI/ITBI COOCTBEHHBIX 3HAHUHI U
KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIC PEIICHHS U JeHCTBUSA, (OPMYIHPOBATH U
OLCHUBATb PUCKHU U ITOCICACTBUA, q)OpMI/IpOBaTL OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOoeHUs IPOrpaMMBbl 10 MaTEMAaTUKE Ha YPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus y
oOyuaromierocss OyayT cGOpMUPOBAaHBI MeTalpeIMeTHbIe Ppe3yJbTaThl, XapaKTepU3YyIOIIHecs
OBJI4/ICHUEM YHHUBEpPCAJIbHBIMU MIO3HABATENIbHBIMU JEHCTBUSMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JeMCTBUSAMU M YHUBEPCATIbHBIMH PETYIATUBHBIMH JEHCTBUSMHU.

Ilo3naBaTeibHbIE YHUBeEPCcAJIbHbIE YUeOHbIE e CTBUS
ba3oBble Jornmyeckune 1eMCTBUSA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKH MaTEMaTHYEeCKHX OOBEKTOB, MOHSTHH,
OTHOIIEHUN MEXy TTOHATHSIMU, (POPMYIIUPOBATH ONIPEICTICHUS MOHATUM, YCTAaHABIUBATh CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKAIIMU, OCHOBAHMS 71 00OOIICHHS ¥ CpaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3a;

BOCTIIPUHUMATh, (OPMYITUPOBaTH W  NPEeOOpPa3OBBIBATh  CYXKICHHUS: yTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, EANHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpeUns B (hakTaxX, JAHHBIX,
HAONIOZICHUSAX W YTBEPXKICHUAX, TMpeiaraTh KPUTEPUU [JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JIeNaTh  BBIBOJABI C  MCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKIIOYeHU N, YMO3AKITIOUEHHI M0 aHAJIOTUH;



pa3duparh J0Ka3aTelbCTBA MAaTEMATHMUYCCKHX YTBEPKICHUU (TMPsIMbIE W OT MPOTHBHOIO),
MPOBOJIMTH CaMOCTOSITENIEHO JIOKA3aTebCTBA MaTEeMaTHYCCKUX (PAKTOB, BBICTPAUBATh apryMEHTAITHIO,
HMPUBOUTH MPUMEPBI U KOHTPIPUMEPHI, IPUMEHITh METOJ MaTeMaTHYeCKOW WHAYKIIMH, 00OCHOBBIBATH
COOCTBEHHBIC PACCYIKIACHUS;

BbIOUpATh CcHoco0 pemieHuss y4eOHOW 3amaun (CpaBHHBATh HECKOJbKO BAapUAHTOB pEIICHUS,
BBIOMpaTh HaHOOJIee TOIXOASIINN C Y4ETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3zoBrbIe uccienoBareLCKUe AeiiCTBHA.

UCIIOJIb30BaTh BOIPOCHl KAk HCCICIOBATCIbCKUI HMHCTPYMEHT TMO3HaHUs, (OPMYIHPOBATH
BOMPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, CaMOCTOSTEIbHO YyCTaHABIMBaTh HMCKOMOE U
JTaHHOe, (POPMHUPOBATH THITIOTE3Y, APTYMESHTHPOBATh CBOIO ITO3UIINIO, MHEHHE,

MPOBOAMTh [0 CAMOCTOSTEIIBHO COCTABICHHOMY IUIAHY SKCIIEPUMEHT, HCCJICIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHUECKOT0 00BEKTa, 3aBUCUMOCTEH 00OBEKTOB MEKIY COOO0M;

CaMOCTOSITENILHO  (POPMYJIMPOBATh OOOOIICHUS W BBIBOJBI 0 pe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, HMCCIICAOBAHUS, JKCIICPUMEHTa, OIICHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OILEHNI;

NPOTHO3UPOBATh BO3MOYKHOE DPa3BHTHE MPOIECCA, a TAKXKE BBIJIBUTATh IMPEIIMOJIOKEHHSI O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUH, JTaHHBIX, HCOOXOAMMBIX IS PEIICHUS
3a/1a4u;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HWHTEPIPETHPOBATH WHGOPMAIIUIO Pa3THIHBIX
BUIOB U (pOPM IIPEICTABICHHUS;

BBIOUpAaTh (OopMy MpelcTaBlieHHs] HHOOPMAIMK U WLTIOCTPUPOBATh PEIIaeMble 3aJaud CXEMaMH,
JUarpaMMaMH, HHOM rpauKoi U UX KOMOHUHAIUSMH;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUK MO0 KPUTEPUSIM, MPEUIOKEHHBIM WM CHOPMYITHPOBAHHBIM
CaMOCTOSITEILHO.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CYXKICHUS B COOTBETCTBUU C YCJIOBHUSIMHU U IEISIMU OOIICHMUS,
SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX W TMHUCBMEHHBIX TEKCTaX, JIaBaTh
MOSICHEHHUS T10 XO/1y PeIIeHUs 3a/1a4l, KOMMEHTHPOBATh MOJYYEHHBIN pe3yNbTaT;

B X07ie 00CYyXJIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYkX/1aeMOil TeMbl, TPOOIEMBI, PeIIaeMOi
3a/1aud, BBICKA3bIBAaTh WJIEW, HAIIEJICHHbIE HAa TIOMCK PEIICHHS, COIMOCTaBISATh CBOM CYXICHUS C
CY)KJIGHUSIMH JIPYTHMX YYaCTHHUKOB JHaliora, OOHApY>KHMBaTh pa3ju4Yhe U CXOJICTBO TMO3WIMH, B
KOPPEKTHOI opme popMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,

NPEJCTaBISITh  Pe3ydbTaThl pEIIeHHs 3a7aud, OJKCIEPUMEHTa, WCCIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPaTh (OpMaT BBICTYIUICHUS C YYETOM 3a7ad MPE3EHTAllMd W OCOOCHHOCTEH
ayIUTOPUH;

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUYaTbHOU PabOTHI MPU pEIIeHUN
y4eOHBIX MaTeMaTHYeCKHX 3a7ad, MPUHUMATh I[elb COBMECTHON JeSATENbHOCTH, IUTAHUPOBATH
OpraHM3aII0 COBMECTHOM padOThI, pacipeensaTh BUIbl paboT, J0roBapuBaThCs, 00CykAaTh MPOLECC U
pe3yabpTaT paboTel, 0000IaTh MHEHHUS HECKOJIBKHX JTFOJIEH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CyKaeHUS, OOMEH MHEHHIA, «MO3TOBBIEC IITYPMBI» U
WHBIC); BBIMONHITH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOU ACHCTBHS C JPYTMMH YICHAMHU
KOMaH/bl, OIIEHMBaTh KAaueCTBO pe3yJibTaTa M KayecTBO CBOEr0 BKJIaJa B OOLIMH pe3ynbTar Io
KpUTepusM, cHopMyIHPOBAaHHBIM YYACTHUKAMH B3aHMMOICHCTBHSI.



PeryasiTuBHBIe yHUBepcaJlbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranuszanms:

BBISBIIATh IIPOOJIEMBI Ui PEIEHHs] B KU3HEHHBIX U y4EOHBIX CHUTYyalUsAX, OPUEHTUPOBATHCS B
Pa3IUYHBIX [TOAX01aX NPUHATHS pelleHUH (MHANBUyaJIbHOE, IPYIIIOBOE);

CaMOCTOSITENIFHO COCTABIIATH TUIAaH, aJITOPUTM PELICHHUs 3a/1aui (WK €ro 4acTh), BEIOUPATh CIIOCO0
pelieHuss ¢ Y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(pOpPMALIUY.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:

BIAJETh CHOCOOAMH CaMONpPOBEPKH, CAMOKOHTPOJSL TpoIlecca M pe3ysibTaTa pelIeHHs
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U pe(IICKCUH;

NpPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NP PELICHUH 3a]la4l, BHOCUTh KOPPEKTUBBI
B JICATEIILHOCTh HA OCHOBE HOBBIX 00OCTOSITENHbCTB, HAWCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JAESATEIHHOCTH MOCTABICHHOM LEIN U YCIOBHUSIM, OOBSICHATH
IPUYMHBI JTOCTUXEHUS WIM HEAOCTHIKEHUS 1IeJIU, HAXOQUTh OIIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY;

BBIPA)KaTh SMOIIMHU TPU M3YYCHUH MATEMATHYECKHX OOBEKTOB M (PaKTOB, aBaTh SMOIMOHAIHHYIO
OLICHKY pEIlEHUs 3aJauu.

INPEAMETHBIE PE3YJIbTATbDI

K xonity o6yuenus B 8 ki1acce 00y4aromuics MOIyYUT CIACAYIOIMINUE TPEMETHBIC PE3yIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BUIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BaThCSI UX CBOMCTBaAMU
IpHU pEelIeHUHd TeOMETPUUYECKUX 3ajad. Pasnuyarh mpu3Hakv M CBOWCTBA MapajuieorpaMma, pomOa u
IPSIMOYTOJIbHUKA, TOKA3bIBaTh UX M YBEPEHHO MPUMEHSATH MIPH PEIICHUU T€OMETPUIECKUX 3a/1ay.

Hcnonp30BaTh CBOMCTBA TOYKU IMEPECEUEHHUS] MEAMAH TPEYrojbHUKA (LEHTpa Macc) B pPELICHUU
3azad.

Bnagers monsiTueM cpeqHeill TUHUHM TPEYroJbHUKA M Tpaleluuu, MPUMEHSTh MX CBOWCTBA MpHU
pELIEHNN reoMeTpuUecKux 3anad. Mcmonb3oBath Teopemy dajneca M TeOpeMy O HMPONOPLHOHAIBHBIX
OTpe3Kax, NPUMEHATh UX JUIS PELICHUs MPAKTUUYECKUX 3a1au.

PacriozHaBath 1LIEHTpabHO-CUMMETPUYHbBIE (DUTYpPBHI U HUCIIOJIB30BaTh UX CBOMCTBA MpPU PELICHUU
3azad.

Brnaners mNOHATUSMH TOJOOMS TpPEyrolbHUKOB, Ko3(p(uIMeHTa Moao0us, COOTBETCTBEHHBIX
JJIEMEHTOB TOJOOHBIX TPEYTroJbHUKOB. MMeTh mpencTaBieHHe O NpeoOpa3oBaHUM MMOA00US U O
nonoOHbIx  ¢urypax. [lomb3oBarbcsi mpU3HAKaMu MOAOOMS  TPEYrOJbHUKOB IpPU  pEIICHUU
reoMeTpUUecKUX 3a7ad. Jloka3piBaTh U MPUMEHSATh OTHOIIEHUS IPOTIOPIMOHAIBHOCTH B IPSIMOYTOJIBHBIX
TpeyroiabHuKax. [[pumMeHsTh mogo0ue B MpakTUYECKUX 3a/1a4ax.

BeiBomuTh W ucmonb3oBaTh  mpocTeiimme  GopMynbl Uil TUIOHIAAM  TPEYTOJIbHHKA,
napasuiesorpaMma, pomoa u Tpanenuu. Beraucnare (pa3inyHbIMU CIOCOOAMM) TUIOMIA/Ib TPEYTOJIbHUKA U
TJIONIAIM MHOTOYTOJIbHBIX (Uryp (TMOJB3YACh, TJI€ HEOOXOIMMO, KAJIBKYJIATOPOM). 3HATh OTHOIIEHUE
wiomaaeld MmoJaoOHbIX (GUTYp W MPUMEHSATh NPU pElIeHUur 3anad. [I[puMeHSTh MONyuYeHHBIE YMEHUS B
MPaKTUYECKHX 3a/1ayax.

[Tonb3oBatbes Teopemoil Iludaropa nns pemieHuss reoMEeTpUUECKUX U MPAKTHUECKHUX 3aj]ad.
Ctpouth MaTeMaTH4ecKyl0 MOJeJb B TMPAKTUYECKUX 3aJadyax, CaMOCTOSATENbHO JielaTh 4YepTEX H
HaXOAWUTh COOTBETCTBYIOLINE JUIMHBI.

Bnaners moHsTHEM BIHMCAaHHOTO M UEHTPAJIBHOIO YIJIA, YIJla MEXAy KacaTelbHOM M XOpAOH,
ONMCAHHON M BIHCAHHOM OKPYXXHOCTH TPEYTOJIbHMKA M YEThIPEXYTOJbHHUKA, MPUMEHSATh UX CBOMCTBA
IIPU pEIIeHUH 3ajay.



[IpuMeHsSTh TIONyYeHHBIC 3HAHHUS Ha MPAKTUKE — CTPOUTHh MATEeMAaTUYECKHUE MOMAENH ISl 3a1ad
peaIbHON JKM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOA00HUS H
TPUTOHOMETPHH (IOJIB3YSCH, IJIe HEOOXOAUMO, KAIBKYIISTOPOM).



TEMATHYECKOE INTAHUPOBAHUE

HaumenoBaHue pa3jaesa Koa-Bo | KoJs-Bo OcHoOBHOe co/iep:KaHue OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS
(TembI) Kypca 4acoB | KOHTP.
padoT
YeTbIpEXyroJbHUKH 22 2 [Tapannenorpamm, ero npusHaku U cBoiictBa. | M300paxkaTh U HaXOJUTh HA YEPTEXKAX
[IpsmoyronbHUK,  pomMO,  KBajgpar, HUX | YETHIPEXYTOJIbHUKHU PA3HBIX BUJIOB U MX 3JIEMEHTHI.
npusHaku W cBoiictBa. CpenHss auHMs | POpMyJIMPOBATH ONPEICIICHUS TapauIeIorpaMma,
TpeyroiabHuka. Tpanenus. PaBHoOenpeHHas | mpsAMOyrojibHUKa, poM0Oa, KBajpaTa, Tparneluuu,
Tpamenus, €€ CBOWCTBa M  IMPHU3HAKHU. | paBHOOOKOW Tpamenuu, IpsiMOyTroJIbHON Tpareiuu.
[IpssmoyronbHas Tpaneuusa. Cpeanssi nuHus | Jloka3bIlBaTh U UCIIOJIB30BATh IIPHU PELLIEHUN 3a/1a4
Tpaneuuu. Teopema @aneca. Teopema o0 | NPU3HAKU U CBOKCTBA MapajuiesiorpaMmma,
MPOMOPLUUOHANBHBIX OTpe3kax. LleHTp Macc | mpsMoyroibHUKa, poMOa, KBajapaTa, Tparneluuu,
TpeyrojbHuka. lleHTpalbHO-CUMMETPUYHBIE | PaBHOOOKOM Tpareuuu, NpsMOyTrojbHOU Tpareuuu.
burypsl Joka3pIBaTh 1 HCIOJIb30BaTh PU PEIICHUH 3a]a4
TeopeMsl Daneca U 0 TPONOPLUOHAIBHBIX
otpe3kax. DopmyupoBaTh U JOKa3bIBaTh CBOKMCTBA
TOUKH [I€PECEUEHUS] MEIUAH TPEYTOJIbHUKA;
NI0JTy4aTh NPEJICTABJICHUS O METO/IE MAacCC, O CBSI3H C
¢dbusukoi. ®OpMyJIHPOBATH ONPECICHUE U
JIOKa3bIBaTh CBOMCTBA LICHTPAIbHOCUMMETPUYHBIX
¢uryp. PemiaTs 3a1a4m Cc UCNIOIb30BaHUEM
CBOMCTB U IIPU3HAKOB NapajuIeIOrpaMMma.
[IpoBoauTh eneHne oTpe3ka Ha paBHbIE YaCTH C
NIOMOUIBIO LIUPKYJIS U JUHENKHU. Mcrionb30BaTh
uu(dpoBbIE pECYPCHI [Tl HCCIIE0BAaHUs CBOMCTB
u3ydaeMbIX (GUryp u KoHpurypauuit
HOP/20P https://resh.edu.ru
https://www.yaklass.ru
https://m.edsoo.ru/
http://www.fipi.ru/
ITonoGue 16 1 [Tono6ue  TpeyroabHUKOB, KO3 dummeHt | Haxoauts nogo0HbIE TPEYTONBHUKHA Ha TOTOBBIX
noo0ous. [Tpuznaxu moo0us | yepTexkax, yKa3blBaTh COOTBETCTBYIOIIUE IPU3HAKT

TPCYTOJIbHUKOB. HpI/IMCHCHI/Ie HO,Z[06I/IH pu

no1o0usi. OnpeaessiTh Mapbl Mo00HBIX



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18

pelIeHNH NPaKTUYeCKUX 3anady. Baenenue
HOHATHA  mpeoOpa3oBaHus  MOAOOMS U
noJ00HBIX pUryp

TPEYTOJIHbHUKOB B TEOMETPUICCKIX
KoHurypanusx. Pemarsb 3a1a4n Ha Mog00HbIC
TPEYTOJIBHUKHU C TIOMOIIBIO CAMOCTOSATEIHHOTO
MOCTPOCHHUSI YSPTEIKEH M HAXOXKICHUS TTOJOOHBIX
TPEYTOJIBHUKOB, C YKa3aHUEM MTPU3HAKOB TO00MSI.
IIpoBoauTh 10KA3aTENHCTBA C UCIIOIH30BAHUEM
Mpu3HAKOB 10100us. [IpuMeHATH OTydYeHHBIC
3HAHUS TP PEIICHUH TEOMETPUICCKUX U
MPAKTUYECKHUX 3371a4. SHAKOMHUTBCS C TIOHATUSIMU
npeoOpazoBaHus MOI00MS ¥ TOJJOOHBIX GUTYDP

HHOP/20P https://resh.edu.ru
https://www.yaklass.ru
https://m.edsoo.ru/
http://www fipi.ru/

[Tnomwane 16

ITonstne mmmomanu. CBoOWCTBa IUIOMIANEH
FeOMETPUYECKUX dburyp. [Ipocreiimne
dbopMynbl IS TUIOUIAAM  TPEYTOJIbHUKA,
napajuieorpaMma, pomba U Tpamenuu.
[Tnomanu nopo6HbIX GUryp

®opMyJIMPOBaTh CBOWMCTBA IJIOLIA/AH, BBISICHATH
WX HaNSIHBIA CMBICI. BbIBOAUTH  (QoOpMyIIBI
WIOMaAM  TMapajienorpaMma,  TPEyrojbHHKA,
Tparnenuu U3 GOpMYJIbI IIOMAAHN MPSIMOYTOIbHHIKA
(xBagpara). Haxoants IUIOIA N duryp,
N300paKEeHHBIX Ha KJIETYaTOU Oymare,
WCIIONIb30BaTh pa3OuMeHue Ha YacTH U JOCTPOCHHUE.
Haxoautb 1011 MOI00HBIX dburyp.
BoIuncasTh mIomaan pa3TuaHbIX MHOTOYTOJBHBIX
¢uryp. Pemars 3amaum  Ha MIOmAgL C
MIPAKTUICCKUM COACPKAHUEM

HHOP/20P https://resh.edu.ru
https://www.yaklass.ru
https://m.edsoo.ru/
http://www.fipi.ru/

Teopema [Tudaropa u Havana 18
TPUTOHOMETPHHU

Teopema Iludaropa. [lpumenenue Teopemsl
[Tucaropa mnpu pemieHUH MPAKTUYECKUX
3aaa4. [IponopuuoHanbHbIe OTPE3KU

B TMPSMOYTOJbHOM TpeyroibpHuke. CHHYC,
KOCHUHYC, TAHT€HC U KOTAaHT€HC OCTPOTO yTia
PSIMOYTOJIBHOTO TPEeYroJbHUKA.

3HakoMuTBhCsl ¢ uctopueir teopemsl Iludaropa.
HokasbiBaTh Teopemy Iludaropa. JlokaspiBaTh
COOTHOUIEHUS MEXIYy  NPONOPLHOHAIBHBIMHU
OTpe3KaMH B IIPSIMOYIOJBHOM TPEYIOJIbHUKE U
MIPUMEHATh MX MPH PEUIEHUHM TEOMETPUUYECKHUX
3amad. Pemarb 3a1aud Ha NPUMEHEHHE TEOPEMBbI



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
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TpuronomeTrpuyeckue GyHKIHH
yriioB B 30°, 45° u 60°

[Mugparopa, B TOM HUHCIEe C MNPAKTHUYECKUM
COJIEP/KaHUEM. Onpenensats OCHOBHBIE
TPUTOHOMETPUYECKHE (YHKLIUHU YyIiia C MOMOIIBIO
IIPSIMOYTOJIBHOIO  TPEYrOJbHUKA,  COCTaBJIATh
TaOJIHMIy 3HAYCHUH TPUTOHOMETPUUYECKUX (PYHKIUIA
JUIs OCHOBHBIX YIJIOB. IIpMMeHATH mOydeHHBIE
3HaHUS M YMCEHMSA IIPpU PEUICHUU IPAKTUYECKUX
3a7a4. 3HAKOMHUTBCH C MHCTOpDHUEH pa3BUTUSA
TPUTOHOMETPUHU

HHOP/20P https://resh.edu.ru

https://www.yaklass.ru

https://m.edsoo.ru/
http://www.fipi.ru/

VYIIIBI M 4ETBIPEXYTOJIbHUKY,
CBA3aHHBIC C OKPYKHOCTBIO

20

Bnoucanneie u LOCHTPAJIBHBIC YIJIBI, YI'OJI
MEXJly KacaTeJIbHOM U XOpAOH. YIJIBI MEKIY
XopagaMu u CCKYLIUMMU. Broncanaeie wu
OIMCAHHBIE YETBIPEXYroJbHUKU. CBONCTBA U
MMPU3HAKHW BIIMCAHHOI'O YCTBIPCXYT'OJIbHHKA.
B3aumnoe pacrosoKeHue JBYX
OKpykHOocTerd.  KacaHme  OKpy»XKHOCTEM.
OO0u1ue kacaTelbHbIE K ABYM OKPY>KHOCTSIM

®opmy.IupoBaTH OCHOBHBIE OTpeIesIeHUs,
CBSI3aHHBIE C YIJIaMH B Kpyre (BIIMCAHHBIA yrod,
LEHTPAJILHBINA yTO).

HaxoauTs BmucaHHBIC YIJIBI, OMHPAIOLIMECS Ha
OMHY JYTY, BBIYMCJIATH YIJIBI C TOMOMIBIO
TEOpeMbl O BIHMCAHHBIX YIJaX, TEOPEMBl O
BIIMCAHHOM  YETHIPEXYTOJIBHUKE, TEOPEMBI O
LEHTPAJIILHOM YTJI€.

HccaenoBarhb, B TOM 4HcCie ¢ HOMOIIBIO IUPPOBBIX
pecypcos, BITMCAHHBIC " OTIMCaHHbIE
YeThIpEXYTrOJbHUKY, BBIBOAMTH MX CBOWCTBA U
TIPU3HAKH.

Hcnoab3oBaTe 3TH CBOICTBA M NPU3HAKU TIPH
peleHnH 3a1a4

HHOP/20P https://resh.edu.ru

https://www.yaklass.ru

https://m.edsoo.ru/
http://www.fipi.ru/

[ToBTOpEHuUe, 000011IeHIe

3HAHUH

10

[ToBTOpEHHE OCHOBHBIX MOHATHI W METOJIOB
KypcoB 7 u 8 Ki1accoB, 0000IIeHne 3HAHUI

Pemartnb 3aaum Ha MMOBTOPEHHE,
WUTIOCTPUPYIOIIUE  CBSI3M  MEXKIY PasIMYHBIMHU
4acTAMH Kypca

IHOP/90P https://resh.edu.ru



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/
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https://www.yaklass.ru

https://m.edsoo.ru/
http://www.fipi.ru/

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102



https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

8 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa30BaTeILHON MPOrPaMMbI OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJabTarta
6 I'eomerpus
6.1 Pacrnio3HaBaTh OCHOBHBIE BUIbI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, MOJIb30BaThCA
' UX CBOWCTBaMM IIPU PELICHUH T'€OMETPUUECKUX 3a1a4
6.2 [IpumeHsTh CBOICTBA TOUKM IEPECEUEHUs] MEAMAH TPEyroyibHUKa (LIEHTpa Macc) B
' pelIeHIH 3a1a4
Brnaners noHsTHeM cpeiHEN JMHHUU TPEYTroJbHUKA W TpaleluH, NMPUMEHATh HUX
6.3 CBOWCTBA IIPU pelIeHUH reoMeTpuueckux 3a1ad. [lonb3oBatees Teopemoit daneca u
' TEOpEeMOl O MPONOPLMOHAIBHBIX OTpPE3KaX, MPUMEHATh UX I peLIeHUs
IIPAKTUYECKUX 3a7a4
6.4 [IpumeHsTh NpU3HaKK 110100Ms TPEYTOJBHUKOB B PELLIEHUU T€OMETPUUECKHUX 3a]1a4
[Tonws3oBatbes Teopemoit [Iudaropa s perieHust reOMETpUYECKUX U MPAKTHUECKUX
6.5 3agady. CTpouTh  MaTeMaTHYECKyH0 MOJAEIb B  IPAKTHYECKUX  3ajayax,
CaMOCTOSITENILHO JIe1aTh YEPTEXK U HAXOUTh COOTBETCTBYIOLIUE JITTUHBI
6.6 Bragerh moHATUSAMU CHHYCA, KOCUHYCA M TaHI€HCA OCTPOTO YIJja MpsSMOYTrOJIbHOTO
' TpeyrojabHuKa. [101630BaThCS 3TUMHU MOHIATUAMM Ul PEILICHUS IPAKTUYECKUX 3a7a4
Boruncnate  (pa3nuyHbBIME - COCOOAaMHU) IUIOIIAAL TPEYTrOJIbHMKA M IJIOLIAAU
6.7 MHOTOYTOJIBHBIX (DUTYp (MOIB3YSCh, TJIe HEOOX0UMO, KaIbKYISTOpOM). IIpuMenaTs
MOJTy4YE€HHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax
Bnagers MOHATUSAMHM BIIMCAHHOTO M LIEHTPAIBHOIO yTJja, MCIOIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX yIJIaX, YIVIaX MEXAY XOopAaMH (CEKyIIMMHU) U YIJIe MEXy KacaTelbHON
Y XOPJIOM NPH PELIEHUH T€OMETPUUYECKUX 3a/1a4
6.9 Brnagerb mMOHATHEM ONHUCAHHOTO YETHIPEXYTOJNIbHHMKA, IPUMEHSATh CBOWCTBA
' ONMCAHHOT'O YEThIPEXYTOJIbHUKA IIPU PEILICHUH 3a1a4
[TpyuMeHATh MONy4YEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIIN
6.10 JUISL 3aJad PEaJbHOM JKM3HM M IPOBOIAUTH COOTBETCTBYIOLIME BBIYMCIIEHHS C

NpUMEHEHHEM TOAO00MS W TPUTOHOMETpUH (TONB3YysiCh, TAe HE00X0IUMO,
KaJIbKYJISTOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpus

6.1 Yeteipéxyronpuuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOeApeHHas Tpameuusi, €€ cBoiictBa W mnpusHaku. IIpsamoyronbHas
Tpanenus

6.4 Meron ynBoenusi meauanbl. LlenTpansHas cummerpus. Teopema Paneca u teopema o
IIPOIOPLIMOHANIBHBIX OTPE3KAX

6.5 Cpennue TMHUU TpeYrojbHUKA U Tpaneuuu. LlenTp Macc TpeyroiabHuKa

6.6 [Tomobue TpeyrompHUKOB, K03hdunment nogodus. [Ipuznaku momgodus TpeyroiabHUKOB.
[Ipumenenue no1ooUst pH pelIeHUH IPAKTUUECKUX 3aau

6.7 ®opmyJibl Ui IUIOINAAM TPEYToJbHUKA, apajiesorpaMMa, poM0a U Tpaneuu

6.8 CoiicTBa muomaaen reomerpuueckux ¢puryp. OTHOMIEHHE TUIOIMAAeH TOJOOHBIX GUryp

6.9 Brruucnenue niomaaeit TpeyroJbHUKOB U MHOT'OYTOJIbHUKOB Ha KjleT4aTol Oymare

6.10 Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa mpu pemieHHH MPAKTHYECKUX
3aj1a4

6.11 CuHyc, KOCHHYC, TaHI'€HC OCTPOro yrja MpsMOYIOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°

6.12 BrnmcanHble M LEHTPAJIBHBIE YTIJIbL, YIOJd MEXAY KacaTeJbHOM M XOPAOH. YTIIBI MEXAY
XOp/aMHU U CeKyIIUMU

6.13 BrnvicanHbIE M ONMCAHHBIE YETHIPEXYTOIBHUKN

6.14 B3aumHoe pacnonoxxeHue AByX OkKpyxkHocted. Kacanue okpyxkHocteil. OOmiue

KacaTeJIbHbIE K IBYM OKPY’KHOCTSIM
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kona
NMPoBePSIeMOro
TpeOoBaHUs

HpOBepﬂeMbIe Tp660BaHHH K IPEIMETHBIM pe3yJjibTaTaM 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0]7[ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ Ha OCHOB¢
P1rocC

VYMeHue onepupoBaTh NOHATHAMH: MHOXECTBO, IOJMHOXKECTBO, OIEpallMM Hal
MHOXECTBaMH; YMEHHE OIEepUpOBaTh IMOHATUSAMU: rpad, CBA3HBIA rpad, Iepeso,
IUKJI, TPUMEHSATh MX TMPH PEIICHUH 3a/ady; YMEHHE HCIOJb30BaTh Tpaduueckoe
IIPEJICTAaBICHUE MHOXKECTB JJIl ONKCAaHUSl PEaJbHBIX MPOLECCOB M SIBICHUN, NpU
pELIeHNH 3a]1a4 U3 IPYTUX yU4eOHbIX NPEAMETOB

YMeHue OIICPUPOBATH INOHATHUAMMU: OIIpCACIICHUC, aKCHoma, TCOpECMa,
A0Ka34aTejIbCTBO, YMCHHUC PaCIlO3HABaThb HCTHHHBIC U JIOKHBIC BbICKAa3blBAHUA,
MNPpUBOJAUTL IMPHUMCPBI W KOHTPHPUMCEPBLI, CTPOUTL BbLICKA3BIBAHUA W OTPHIIAHHA
BBICKa3bIBaHUM

YMeHHe OmnepHpOBaTh MOHATHAMHU: HATYpPajJbHOE YMCIIO, IIPOCTOE M COCTaBHOE
YUCIIO0, JEIMMOCTh HAaTypaJbHBIX 4YHUCEN, INPU3HAKUA JEIMMOCTH, LEJI0E YHCIIO,
MOJyJb YHCIa, OOBIKHOBEHHast IpoOb M JeCATUYHAs ApOOb, CTAaHIAPTHBIA BHI
YyHUClla, PpAlUOHAIBHOE YMCIO, HPpAlMOHAIbHOE YHUCIO, apU(PMETHUYECKUM
KBaJPAaTHBI KOPEHb;, YMEHHE BBIIIOJHATh JCHCTBUSA C YWCIaMHU, CPABHUBATH U
YIOPSAI0YMBATh YUCIIA, MPEACTABIATh YMCIa HA KOOPJAWHATHON IPSIMOM, OKPYIJIATH
4yuCla; YMEHHE JIeJaTh IPUKUAJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue  omnepupoBaTh  MOHSATHSAMM:  CTENEHb C  LEJNbIM  IOKa3aTeleM,
apudMeTHUeCKUil KBaJIpaTHBIH KOpPEHb, MHOIOWIEH, ajiredpanyeckas JIpoob,
TOXIACCTBO, 3HAKOMCTBO C KOpHEM HaTypaJ'II)HOI\/JI CTEIEeHU OOJIbIIIE CAWHUIBI, YMCHHUC
BBIMOJHATh  pacy€rbl 1o  (opmynaMm, MpeoOpa3oBaHUsl  LEIBIX, JPOOHO-
panuoOHaJIbHBIX BI)Ipa)KeHl/If/'I n BI)Ipa)KCHI/II\/’I C KOPpHAMH, PA3JIOKCHUEC MHOTOYJICHA HA
MHOXHTEIH, B TOM 4YHCJIE C HCIOJIb30BaHHEM (OpPMYJ Pa3sHOCTH KBaJIpaToOB W
KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue omnepupoBarh MOHATUAMHU: YHMCIOBOE pPABEHCTBO, YPAaBHEHHE C OIHOU
MIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE PEIIaTh
JUHEWHbIE M KBaJpaTHbIE YpaBHEHUs, APOOHO-pAllMOHAIBHBIE YPaBHEHHS C OIHOMN
MIEPEMEHHOM, CUCTEMBI ABYX JMHEHHBIX YpaBHCHUH, JIMHEHHBIE HEPABEHCTBA U X
CHCTEMBI, KBaJJpaTHbIE U IPOOHO-pAIIOHAIbHBIE HEPABEHCTBA C OJJHON MEPEMEHHOI,
B TOM 4YHCJIE IIpU PELICHUM 3aJay U3 APYTUX MPEeIMETOB U IMPAKTHYECKUX 3a1ad;
YMEHHUE HCIOJb30BaTh KOOPAMHATHYIO IPAMYI0 U KOOPAMHATHYIO IUIOCKOCTH IS
M300paKeHNsl pelIeHUid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMU: GYHKIUS, rpaduk (YHKIMH, HYJIU (QYHKIHUH,
OPOMEXYTKH  3HAKOMOCTOSHCTBA,  INPOMEXYTKM  BO3pacTaHMs,  yOBIBaHMUS,
HauOoJbIlIee U HaUMEHblIIee 3HaueHUs! (YHKIMU; YMEHHUE ONepUpPOBATh MOHATHIMU:
npsMasi  PONOPLUUOHANBHOCTh, JHUHEWHas (yHKIMSA, KBajgpaTHuHAs (QyHKIMS,
oOpaTHas MPONOPILHMOHATILHOCTh, Napabosa, runepoosa; yMeHue CTpOUTh rpaduku
(GYHKUMH, WMCMIONB30BaTh TpapuKH I OINpENeIeHUs] CBOWCTB IMPOIECCOB U
3aBHCUMOCTEH, JUIsl pelIeHus 3ajad U3 JIPYrux Y4eOHBIX MPEAMETOB M pPEalbHOM
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KHU3HHU; YMEHHE BBIpaKaTh (pOpMyJiaMH 3aBUCUMOCTH MEKAY BEIMUMHAMHU

YMeHue onepupoBaTh IMOHSATHSAMHU: TIOCJIEI0BAaTEIbHOCTb, apuMeTHdecKas Hu
reoMeTpHuyecKas IPOrPECCUu; yMEHHE UCIIOJIb30BATh CBOIiCTBa
nocieA0BaTeIbHOCTEH, (POPMYIIBI CyMMBI M OOIIEro 4ieHa MpU PeUIeHUH 3ajad, B
TOM YHCIIE 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHOU KU3HU

10

YMeHue pemiath 3a7a4u pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLEHTHI, 10JIM U YacTH,
JBIDKEHUE, padoTy, IIEHY TOBApPOB M CTOMMOCTb MOKYIIOK M YCIIYT, HAJIOTH, 33/1a4H U3
00J1acCTH yNpaBJICHUS JIMYHBIMH M CEMEHHbIMH (PMHAHCAMH); YMEHHUE COCTaBIATH
BBIPAKECHMSI, YPABHEHM S, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJa4M, UCCIIEI0OBATh
IIOJIyYE€HHOE PEIICHNE U OLIEHUBATh MPaBI0N0J00HOCTb MIOJyUYEHHBIX PE3YIbTATOB

YMeHne onepupoBath NOHATUAMU: PUTYpPA, TOUKA, OTPE3OK, MpsAMas, Jyd, JOMaHas,
yIoJ, MHOTOYTOJbHHUK, TpPEYTrOJbHUK, PaBHOOEAPEHHBIH U PaBHOCTOPOHHMIA
TPEYrOJbHUKHU, MPSIMOYTOJIbHBIA TPEYroJbHHUK, MeIuaHa, OUCCEKTpHCa M BBICOTA
TPEYroJbHUKA, YETBHIPEXYTONBHUK, MapauieiorpaMM, pomO, MPSIMOYTOJIbHUK,
KBaJpar, Tpameuus; OKPYKHOCTb, KpyI, KacarelbHas; 3HAaKOMCTBO C
IPOCTPAHCTBEHHbIMH (UI'YypaMH; YMEHHE pelaTh 3ajJadyd, B TOM YHCIE U3
MIOBCE/IHEBHOM KU3HHU, HA HAXO0XJIEHUE F€OMETPUUYECKUX BEJIIMYMH C MIPUMEHEHHUEM
U3yYEHHBIX CBOMCTB GUTYp U (pakToB

YMeHue onepupoBaTh MOHATUAMU: PABEHCTBO (UIyp, PaBEHCTBO TPEYrOJbHUKOB;
[NapajyIeIbHOCTh U MEPHEHIUKYJISIPHOCTh MPSMBIX, YIOJ MEXAy MpsMbIMHU,
NEepIEHINKYJIAp, HAKIOHHAsA, TPOeKLus, ojjo0ue ¢puryp, Nogo0HbIe TPEYTroJbHUKY,
CUMMETpPUs OTHOCUTEIIBHO TOYKM W TPsIMOM; YMEHHME paclo3HaBaTb PABEHCTBO,
CUMMETPHUIO U 1ojodue puryp, napaiaeabHOCTh U MEPIEHIUKYIAPHOCTD MPSMBIX B
OKpY>XKarolleM MUpeE

11

YMeHue onepupoBaTh NOHITUSIMHU: JITMHA, PACCTOSIHUE, YToJl (BeJIMYMHA YIJIa, CUHYC
U KOCHHYC yIJla TPEYToJIbHUKA), IJIOa/lb; YMEHHE OLICHUBATh pa3Mepbl NMPEIMETOB
U OOBEKTOB B OKPY’KAIOLEM MHpE; YMEHHE NPUMEHSATHh (hOpMyssl IepuMerpa u
IUIONIald MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTHM M IUIOLIaJAM Kpyra, oObema
IIPSAMOYTOJIBHOTO MApaJUIENICNIAIIEIa; YMEHUE IIPUMEHATh IPU3HAKH PaBEHCTBA
TPEYTOJILHUKOB, TEOpPEMy O CyMME YIJOB TpeyrojbHHKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOLLIEHUS JIs1 BBIUMCIICHUS JUIMH, PACCTOSIHUM, TIoLanen

12

13

YMenue u3o0paxarb IMJIOCKHE (QUIYpbl M HMX KOMOMHALIMM, HPOCTPAHCTBEHHBIE
Gurypsl oOT pykH, ¢ OMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY WJIM CHMBOJIBHOMY OITUCaHHIO

YMenue OIICPpHUPOBATH INOHATUAMU: npsAMOYToJibHasA CHUCTEMA KOOpAWHAT,
KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, MPOU3BCACHUC BCKTOpPAa Ha YUCIIO,
CKaJIAPpHOC MPOU3BCACHUC BCKTOPOB; YMCHHUEC HUCII0JIb30BATh BEKTOPBI U KOOPANHATHI
AJid MPEACTABJICHUA JAHHBIX M PCHICHUA 3ada4, B TOM YHCJIC U3 APYTHUX y‘-IC6HBIX
MNpeaAMETOB U peaﬂLHOﬁ JKHN3HHU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE M KPYTOBBIE THAarpaMMbl, TaOJIULIbI,
cpenHee apudmernyeckoe, MelMaHa, HauOoblee U HauMeHbIlIee 3HAUeHUs, pa3Max
YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATh U NpeoOpa3oBBIBATH
uH(pOpMallMIO, MPEICTaBICHHYI0 B Ta0lMLax M Ha JuarpaMmax, OTPa)Karollyro
CBOMCTBA M XapaKTePUCTHKU pealbHBIX TMPOLIECCOB U  SBICHUN; yMEHHE
pacrno3HaBaTh U3MEHYMBBIC BEIMYMHBI B OKPYKAIOIIEM MUDPE

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM OMNBIT (CIy4yallHbIA 3KCIEPUMEHT),
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16

3JIEMEHTApPHOE COOBITHE (3JEMEHTApHBIA MCXOM) CIY4YailHOTO OIbITa, CIIy4aiiHOe
COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAXOAWUTh BEPOSTHOCTH CIIyYalHBIX
COOBITHI B ONBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMU COOBITHUSIMH;, YMEHHE
pelIaTh 3a1a4y METOI0OM OPraHNU30BAHHOIO Iepedopa U C UCHOIb30BAaHUEM IIpaBHIIa
YMHOXXEHUS; YMEHHUE OICHMBATH BEPOSTHOCTH pEabHBIX COOBITUH W SIBICHUM,
[IOHMMATh POJb IPAKTUYECKH JIOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHI B
OKpY’KalOIIeM MHpPE M B JKU3HHU; 3HAKOMCTBO C MOHATHEM HE3aBUCHMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €T0 POJIBIO B MACCOBBIX SIBICHUSX

VYMeHue BbIOMpaTh NOAXOAALIMM H3yYEHHBIH MeETOJ JUId pELIeHHs 3aJayM,
IIPUBOJUTH INPUMEPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEM B IPHUPOAE U JKU3HH,
pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMaTHMKH B HCKYCCTBE, OIIMCBIBATH
OTJEIIbHBIE BBIJAIOIIHAECS PE3YJIbTAaThl, IIOJYYCHHBIE B XOJAE Pa3BUTUS MAaTEMaTUKH
KAaK HayKd, IPHUBOJWUTH IIPUMEPbl MAaTEMAaTHYECKUX OTKPBITMM M KX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHOU HCTOPHUH
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HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
1 Yucna u BIYMCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE TEPUOANIECKHIE APOOH
1.3 Parmonanbheie yncia. ApudpMeTHuecKue onepayy ¢ parioHAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YUCla. APH(PMETHIECKHUE ONIEPALIUH C JCHCTBUTEILHBIMU YUCIAMH
15 HpI/IGJII/I)Ké}iHBIe BBIYMCIICHHSI, TpPaBHJa OKPYIJICHUS, NPUKUIKA M OLEHKa pe3yibraTa
BBIUUCIICHUH
2 Anrebpandeckue BoIpaKEHUS
2.1 bykBeHHbIE BbIpakKeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
2.2 Crenenb c 1enbiM nokasareneM. CTeneHs ¢ palldoOHaIbHBIM noka3aresaeM. CBOMCTBA CTENIEHU
2.3 MHorousneHsl
24 Anrebpaunyeckas 1po0b
o5 ApI/I(l)MeTI/I‘-I?CKI/If/'I KOpEHb HaTypajbHOH creneHu. JlelcTBUS ¢ apupMETUIECKUMU KOPHIMHU
HaTypaJbHOM CTENEHU
3 YpaBHEHUs U HEpPAaBEHCTBA
3.1 Lenbie u 1poOHO-paIoHAIbHBIC ypaBHeHHA. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenple u 1poOHO-panoHaTbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABCHCTB
3.3 Pemrenune TeKCcTOBBIX 33124
4 UmcaoBbIie MOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus [IOCIEA0BATEILHOCTEN
4.2 Apudmernueckas u reomeTpruaecKkasi mporpeccur. @opMyiia CI0KHBIX MPOLIEHTOB
5 OyHKIUH
OyHkimsA, crnocodbl 3amanus ¢GyHkuumu. I'padux ¢yHkumu. OO6nacTe onpenencHus Hu
51 MHOXeCTBO 3HaueHWd ¢yakimun. Hymu ¢yHkmmn. [IpomMexyTkum 3HAKOIOCTOSIHCTBA.
[TpomexyTKH MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMbI (pyHKIMH. Haunbosnbiiee
Y HaMeHbIIee 3HaueHne (YHKIIMH Ha TPOMEXKYTKE
6 KoopanHatsl Ha psiMO#l ¥ IJIOCKOCTH
6.1 Koopaunarnas
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojapHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpudeckix BEeIMYUH
7.6 BexTopsl Ha TIIOCKOCTH
8 BeposITHOCTh M CTaTUCTHKA
8.1 OmnwucarenpHasi CTATUCTHKA
8.2 BepositTHOCTB
8.3 KombunaTopuka
8.4 MHosxecTBa
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