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l'eoMeTpust Kak OJTUH U3 OCHOBHBIX Pa3/eNIOB IKOJBHOM MaTeMaTHKH, UMEIOIINI CBOEH IeNbI0 00eCTIeUYUTh
M3yYeHHE CBOWCTB M pPa3MepoB (UIYp, MX OTHOLICHHA M B3aUMHOE PAaCIOJOXKEHHE, OMUPACTCs Ha
JIOTUYECKYI0, JIOKAa3aTebHYI0 JIMHUIO. LIeHHOCTh M3ydyeHHMs TeOMETpHUHM Ha YPOBHE OCHOBHOTO OOILEro
0o0pa3oBaHMs 3aKJIIOYAETCA B TOM, YTO OOYYalOUIMICS YYUTCS HMPOBOAWUTH IOKA3aTEIbHBIE PACCYKICHUS,
CTPOUTH JIOTUYECKUE YMO3AKJIIOUCHHS, TOKA3bIBATh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPIPHUMEPHI K
JIOKHBIM, TIPOBOJIUTH PACCYKACHUSI «OT MPOTUBHOTO», OTIMYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
oOpaTHbIE YTBEPIKICHHS.

Bropoili nenbo u3ydyeHUs T€OMETPUM SIBISIETCSI MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpPU PELIEHUH Kak
MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOLIUXCS B peaIbHOM KU3HU. OOyuaromuiics JomKeH
HAYYUTHCSI ONPEACTUTh T€OMETPUUYECKYIO (GHUTYpy, ONMCATh CIOBAaMH JAAHHBIA YEePTEX WM PUCYHOK, HAWTH
TUTOIIA/Ih 3€MENTFHOTO Y9acTKa, PACCUYUTATh HEOOXOMMMYIO JUTUMHY OTITOBOJIOKOHHOTO Kalensi Min TpedyeMble
pa3Mepbl rapaxa s aBTOMOOWJISI. DTOMY COOTBETCTBYET BTODAsi, BBIUMCIMUTEIbHAS JUHUS B H3YyYEHUU
reomerpun. [lpum pemeHun 3aga4  NPAaKTUYECKOTO XapakTepa OOydalolIUCs YYUTCS CTPOMTH
MaTeMaTH4YeCKUe MOJEIN PEANTbHBIX >KU3HEHHBIX CHUTYyallUi, TMPOBOJUTH BBIYMCICHHS U OLIEHWBATH
a/IeKBaTHOCTh MOJYYEHHOIO Pe3yJbTara.

Kpaiine BaxxHO TOMYEPKUBATH CBSI3W TEOMETPUM C JAPYTUMH Y4YEOHBIMH MpEAMETaMH, MOTHBHUPOBATH
UCIOJIb30BaTh OIpPENENICHUsT TEeOMETPUUYECKUX (UIyp U TOHITHH, JE€MOHCTPUPOBaTb NPUMEHEHHE
MOJIyYEHHBIX YMEHMH B (PU3UKE W TEXHUKE. OTHU CBSI3U Hambojee SpKO BUJHBI B Temax «Bekropbi»,
«TpuroHomerpuueckre COOTHOIICHUs», «Metoa koopauHat» u «Teopema [Tudaropay.

VYueobnniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC pasfesbl conepkanus: «leomerpuyeckue
¢burypsl M ux cBoicTBay, «V3MepeHHe TreoMEeTpUUYECKUX BEIUYHH», «JleKkapToBbl KOOpAUHATHI Ha
IJI0CKOCTUY, «BekTopsl», «/IBrkeHus miockocT», «IIpeobpazoBanus moao0us».

Ha uzyuenue yue6Horo kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 4aca B HEZIENI0),
B 8 kiacce — 68 yacoB (2 daca B Heneno), B 9 kimacce — 68 yacoB (2 yaca B HEZCIIO).

COAEP/KAHUE OBYYEHUA

7 KJIIACC

HavanpHbie moHsTusi reomeTpuu. Touka, mnpsmMas, OTpe30K, Jyd. Yroia. Buael yrmo. BeprukanbHble u
cMexHble yribl. buccekrpuca yria. JlomaHasi, MHOTOyrojasHUK. [lapanienbHOCTh M NMEPHEHIUKYISIPHOCTD
npsambix. Cummerpuunbsie gurypsl. OCHOBHBIE CBOMCTBa OceBOil cumMmerpuu. [Ipumepbl cummerpuu B
oKpyxkatomeM Mmupe. OCHOBHBIE TOCTPOCHHSI C MOMOIIbIO LUPKYIA U JuHelku. TpeyroiabHUK. Bricora,
MeauaHa, OuccekTpuca, ux cBoiicTBa. PaBHOOenpeHHBI U PaBHOCTOPOHHMI TpeyroiabHUKU. HepaBeHCcTBO
TpeyrosibHuka. CBoilcTBa ¥ MpU3HAKM PaBHOOEAPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TpeyroibHUKOB. CBOMCTBa M NpPU3HAKU NapauieabHBIX NpsMblx. CymMma yIIOB TpeyrojbHuKa. BHeminue
yIIibl TpeyroibHUkKa. [IpsaMoyronbHbiil TpeyroibHuK. CBOMCTBO MeIUaHbl MPSIMOYTOJIBHOTO TPEYroJbHUKA,
MpoBeAEHHONW K TumoreHyse. llpu3Haku paBeHCTBAa MPSMOYIOJbHBIX TPEYroJbHUKOB. [IpsMOyronabHBIiM
TpeyrosubHuK ¢ yriioM B 30°. HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM#, TeopeMa o OoJibllleM yIiie U OOJbIIeH CTOpOHE TpeyrosibHUKa. [leprneHAuKynsp U HaKIOHHAs.
I'eomerpruueckoe MecTo Touek. buccekrpuca yria W CepeAMHHBIN MEPHEHIUKYISIP K OTPE3Ky Kak
reoMerpuyeckue Mecra ToueK. OKpyXKHOCTh M KpyrL, XOopla M JAuameTp, HX cBoiicTBa. B3aumHoe
pacrnoioKeHne OKpYKHOCTH U npsaMoid. KacarenbHas u cexyiias K OKpyx HOCTU. OKpYy>KHOCTb, BIUCAHHAs B
yroj. Bnimcannas u onrcaHHasi OKpY>KHOCTHU TPEYToJIbHUKA.

8 KVIACC

YetsipéxyronpHuku. [lapamnenorpamm, ero npu3Hakd M cBOMCTBa. YacTHbIe cilyyau MHapajielorpaMMoB
(mpsiMOYTOJIBHUK, poMO, KBaJIpar), UX MPU3HAKU U cBoiicTBa. Tpamerus, paBHOOOKas Tpanenus, e€¢ CBOHCTBa
n npusHaku. IIpsmoyronbHas Tpaneuus. Meton ynBoeHust Meauanbl. LlenTpanbHas cummMerpus. Teopema
Qasieca U TeopeMa O MPONOPLUHOHAIBHBIX OTpe3kax. CpeqHue JIMHUM TpeyroibHUKa U Tpanenuu. LleHTp
Macc TpeyrojbHuKa. [logobue TpeyronbHuKoB, kKoadduuuent nogodus. [IpusHaku mogo06Hs TPEyroabHUKOB.
[Ipumenenne moaoOMs MPH pEeIIeHUH NMpakTUdeckuX 3aja4y. CBOWCTBA IJIOMIAeH reoMeTpudecKux Guryp.
@opMynbl A TUIOIIAAM TPEYroJibHUKA, MapajuienorpaMma, pomOa u Tparneuuu. OTHOLIEHHE IJIOMIaaeH
noJO00HBIX (uryp. BorunciaeHue miomiasell TpeyroibHUKOB M MHOTOYrOJbHMKOB Ha KJIETHYaTOM Oymare.
Teopema Iludaropa. Ilpumenenune teopems! Iludaropa npu pemenun npakTHueckux 3aaad. CuHyc,
KOCHUHYC, TaHI€HC OCTpOro yIja MpsIMOYrOJbHOTO TpeyroibHUKa. (OCHOBHOE TPUTOHOMETPUUYECKOE



ToXaecTBO. Tpuronomerpuueckue pynkmuu yrimos B 30, 45 u 60°. BrimcanHble U IEHTPATBHBIC YIIIBI, YTOJ
MEXKIy KacarelbHOM M XOpHAOHW. VYIIBI MEXAYy XOpAaMM M CEeKyllMMHU. BrucaHHble M ONMCaHHbIE
4eTHIPEXYTOJILHUKY. B3anMHOe pacrnonokeHue IByX OKpyxkHocred. Kacanume okpyxkHocteid. OOmime
KacaTeJIbHbIE K JIByM OKPY)KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. DOpPMYyIb
npuseneHus. Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TE€OpEMa CHHYCOB. PenieHue npakTU4ecKux
3a7a4 C MCIIOJIb30BAaHHEM TEOPEMBI KOCHHYCOB M TeopeMbl cuHYcOB. [IpeoOpa3oBanue mogobwus. [lomobue
COOTBETCTBEHHBIX JJIEMEHTOB. TeopemMa O TPOM3BEICHHUU OTPE3KOB XOPI, TEOPEMBI O TPOU3BEICHUU
OTPE3KOB CEKYIUX, TeOpeMa O KBaJpare KacaTelbHOW. BekTop, AmmHa (MOIyib) BEKTOpa, COHAIIPABIICHHBIE
BCKTOPbI, INPOTHUBOIIOJIOKHO HAIPAaBJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTHL BCKTOPOB, PABCHCTBO BECKTOPOB,
orepanuy HaJ BeKTopamH. PasznokeHHWe BEKTOpa IO JBYM HEKOJUTMHEapHBIM BeKTOpaM. KoopauHarsl
BekTopa. CKansipHO€ TPOU3BEACHUE BEKTOPOB, MPUMEHEHUE I HAXOXJICHUS JITMH U YIIIOB. JleKapTOBBI
KOOPJMHATHI HA INIOCKOCTH. YPAaBHEHUS MPSIMOM U OKPYKHOCTH B KOOPJIMHATAX, [IEPECECUCHUE OKPYKHOCTEH
U MOpsAMBIX. MCTOI[ KOOpAWHAT U €ro IMPUMCHCHHUEC. HpaBI/IJ'IBHBIG MHOTOYT'OJIbHUKH. I[J'II/IHa OKPYXHOCTH.
I'pagycHas u pamuaHHass Mepa yIiia, BBIYHCIEHHE JUIMH JYyr OKpyxkHocTreil. [lnomans kpyra, cekropa,
cerMeHTa. J[BW)KEHUs IUIOCKOCTHM W BHYTPEHHUE CHUMMETpUU Guryp (dJaeMeHTapHble INpEeICTaBICHHUS).
[TapannensHbIi epeHoc. [ToBopoT.

IINIAHUPYEMBIE PE3VIIBTATBI OCBOEHUS ITPOI'PAMMBI VYYEBHOI'O KYPCA
«'’EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3VYJIBTATBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS TPOrpaMMbl yueOHOTO Kypca «l eoMeTpus» XapaKTepu3yloTCs:

1) marpuoTHYeckoe BOCHHMTAHME: TMPOSBICHUEM HHTEpeca K MNPOILUIOMY W HACTOSIIIEMY POCCUNCKOU
MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHUSM POCCHUICKHX MAaTeMaTHUKOB U POCCHUHCKOM
MaTeMaTUYeCKOM IIKOJIbI, K HCIOJIb30BAaHUIO ATUX JIOCTUKEHUH B JPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaxkiaHcKkoe M JYXOBHO-HPAaBCTBeHHOE BOCIUTAHHE: FOTOBHOCTHIO K BBHIMOJIHEHUIO OOSI3aHHOCTEH
rpaXJIaHWHA U pealu3aliy €ro Mpas, NPEACTaBICHUEM O MAaTeMaTHMYeCKUX OCHOBaX (yHKIIMOHHWPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHM, MpOIENyp TIpakJIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUUYECKUM IPUMEHEHHEM IO CTHKEHUI
HayK{, 0CO3HAHHEM BaXHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

3) TpyioBoe BOCHUTAHHE: YCTAaHOBKOW Ha AaKTHMBHOE Y4YacTHE B PELICHUU NPAKTUYECKUX 33134
MaTeMaTU4YeCKOM HaIlpaBIEHHOCTH, 0CO3HAHUEM BaYKHOCTH MAaTEMaTHYeCcKOro o0pa3oBaHus Ha MPOTSKEHUU
BCEH KHM3HU JUIsI YCHEIIHON NpoQecCHOHANbHON NeATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM HHIMBUTyaTIbHOM TPACKTOPHH 00pa30BaHUs U )KU3HEHHBIX TUIAHOB C
y4€TOM JIMUHBIX UHTEPECOB M 00IIECTBEHHBIX TOTPEOHOCTEI;

4) 3creTHYecKoe BOCHUTAHHE: CIOCOOHOCTHIO K OMOLMOHAILHOMY M 3CTETHYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajay, pEIIeHUN, pacCy)KICHHI, YMEHHI0O BHJETh MaTeMaTUYeCKue
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) neHHOCTH HAYYHOIrO MO3HAHUS: OPUEHTAIMEH B AEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
MIPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOb U OOIIECTBa, TOHUMAHUEM
MaTeMaTU4YeCKOM HayKu Kak c(epbl YeIOBEYECKON AESITENbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYUMOCTH IS
pPa3BUTHUS UMBUIIU3ALMH, OBIAJICHUEM SI3bIKOM MATEMAaTUKU U MareMaTHUYeCKOM KYIbTypOW Kak CpelICTBOM
MO3HAHUS MUPA, OBJIaJICHUEM MPOCTEUIIMMU HAaBBIKAMU UCCIIEA0BATENbCKOM IEATENbHOCTH;

6) puznueckoe BocnuTanue, (OpMUPOBAHME KYJIbTYPbI 310POBbSl M IMOLMOHAJBHOIO 0JIATONOIyYHsI:
TOTOBHOCTBIO MPUMEHITh MareMaruyecKUe 3HAHWS B HMHTEpPECcaxX CBOErO 3/I0POBbs, BEACHHS 30POBOTO
oOpas3a )XH3HH (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXHUM 3aHITHIA U OTIbIXA, pEryaspHas Qu3ndecKas
AKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIekcuu, MPU3HAHUEM CBOETO IIPaBa Ha OLIUOKY U TaKOTO XKe
rpaBa Jpyroro 4eioBeKa;

7) 3KoJIOrMYeCcKOe BOCIHHUTAHME: OPUEHTALMEN Ha MPUMEHEHHUE MaTEeMaTHYEeCKUX 3HAHWUM I perieHus
3a/1ad B 00NACTH COXPAHHOCTHU OKPYKAOIIEH Cpellbl, MIIaHUPOBAHUS TIOCTYIIKOB U OIEHKU UX BO3MOXKHBIX
MOCIECTBUH ISl OKpYKaIoIIeH cpenbl, 0CO3HAHMEM MOOATBHOTO XapakTepa SKOJIOTHUYECKHX MPoOeM U
MyTe UX pelIeHMUS;



8) ajganTanus K M3MEHSIOIUMMCSl YCJOBHSM CONHMAJIBHOH M NPUPOAHON Cpeabl: TOTOBHOCTBIO K
JICUCTBUSM B YCIOBUSAX HEONPEIACAEHHOCTH, TIOBBIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO JIESITeIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTUX JIoneH, mpruoOpeTaTth B COBMECTHOM
JEeATeIbHOCTH HOBBIE 3HAHMSA, HABBIKM W KOMIIETEHIIMM U3 OMNbITa JPYTUX; HEOOXOIUMOCTBIO B
(opMHPOBAaHUN HOBBIX 3HAHUH, B TOM uuciie (GOPMYIHPOBATH MICH, TOHATHUS, THIIOTE3bl 00 00BEKTax U
ABJICHUAX, B TOM YHCJE paHee HEH3BECTHBIX, OCO3HaBaTh JC(PHUIUTH COOCTBEHHBIX 3HAHUUA U
KOMIIETCHTHOCTEH, IUIAHUPOBaTh CBOE Pa3BUTHE; CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYAIMIO,
BOCIPUHUMATBH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOMNN KOHTPMED, KOPPEKTHPOBATh MIPUHUMAEMBbIE
pereHus u AeUCTBUS, (GOPMYTUPOBATH U OLIEHUBATH PUCKHU U TOCIEICTBHS, (HOPMHPOBATH OIIBIT.

METANPE/METHBIE PE3YJIBTATBI

IMo3naBaTebHbIe yHHBePCAJIbHbIE YUeOHbIe JeiicTBUSA

Ba3zoBble Jiormueckue JIeCTBUSA: BBIBIATE M XapaKTepU30BaTh  CYIIECTBEHHBIE  TMPU3HAKU
MaTeMaTU4eCKNX OOBEKTOB, TMOHATHH, OTHOUICHUH MEXIy MOHATHIMHU, (OPMYIHPOBATH OTPENEICHUS
MOHATUH, YCTaHABIMBATh CYIIECTBEHHBI TPH3HAK KIacCU(PUKAIMH, OCHOBAaHUS Uil OOOOIIEHHS W
CpaBHEHHs, KPHUTEPHUU TIPOBOJUMOTO aHAIM3a; BOCIHPUHUMATH, (OPMYIHPOBATH M IMPEOOpPa30BBHIBATH
CYKJICHHS: YTBEpAWUTEIbHBIE W OTPHUIIATENbHBIC, SIUHUYHBIC, YaCTHBIE W OOINWE, YCIOBHBIC; BBISBIATH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOPEYHS B (aKTax, MAHHBIX, HAOMIONCHHSIX H
YTBEPXKIICHHSIX, TIpe/IaraTb KPUTEPUH JUTS BBISBIICHUS] 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIL; I€TaTh BBIBOIBI
C WCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX M MHIYKTHBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHUN 11O
aHAJIOTUH; pa3OMpaTh JIOKA3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKACHUH (MpsSMBbIe M OT MPOTHUBHOTO),
MPOBOJUTH CaMOCTOSITENIGHO HECIOXKHBIE JIOKa3aTelIbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTPAaWBaTh
apryMEHTAaIMIO, TPHBOAUTH TMPHUMEPHl M KOHTPHIPUMEpPHI, OOOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CHOCOO pelieHust ydyeOHOW 3ajadu (CpaBHUBATh HECKOJBKO BapUaHTOB pELICHHs, BbIOMPATH
Haubosee MOAXOAAIIMI C Y4ETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCcKkue AeiicTBUSA. HCIOIb30BaTh BOMPOCH KaK MCCIENIOBATEIbCKUNH HHCTPYMEHT
Mo3HaHus, (OPMYIMPOBATH BOIMPOCH], (PHUKCHUpYIOIIUE MPOTUBOpPEUHE, MPoOIEeMy, CaMOCTOSTEIBHO
yCTaHaBIMBaTh UCKOMOE M JlaHHO€, (JOpPMHpOBATh TMIIOTE3Yy, apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHHE;
MPOBOAUTH IO CAMOCTOATEIbHO COCTABICHHOMY TIUIaHY HECJOXKHBIM SKCHEPUMEHT, HeOOoJbIIoe
UCCIIEJIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MareMaTH4ecKoro OoObeKTa, 3aBHUCHUMOCTEH OOBEKTOB
Mexay co0oi; caMoCToATeIbHO (POpPMYIHpPOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yIbTaTaM IMPOBEAEHHOTO
HaOJIONIEH NS, UCCIIEOBAHNU S, OLICHUBATh JI0CTOBEPHOCTD MOJIYYEHHBIX PE3yJIbTaToOB, BRIBOJAOB U 0000IICHHUIA;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TAKKe BBIABUIaTh MPEINOJIOXKEHHUS O €r0 Pa3BUTHHU B
HOBBIX YCJIOBHSIX.

Pabdora c¢ wuHdopmanueii: BbBIABIATH HENOCTaTOYHOCTh U M30BITOYHOCTH HMHGOpPMAINM, JaHHBIX,
HEOOXOUMBIX JJISl pelIeHHUs 3a7a4u; BIOUPATh, AaHATU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATD
nHG(OPMAIMIO PAa3IUYHBIX BUJIOB M ()OPM MPEACTaBICHUS; BEIOUpATh (OpMY MpEACTaBICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJa4d CXeMaMu, JuarpaMMaMiy, MHOW Trpagukol W UX KOMOWHAIMSIMU;
OIICHUBATh HAJIEKHOCTh UH(GOPMAIIMH TIO0 KPUTEPUAM, TPEUIOKEHHBIM YUUTENEM MK C(HOPMYITHPOBAHHBIM
CaMOCTOSITEJIBHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIE y4eOHbIe TelCTBUSA: BOCIPUHUMATH U (OPMYITUPOBAThH CYKJICHUS B
COOTBETCTBUM C YCIIOBUSMU U IIENIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M THUCHBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHS IO XOAY pEIIeHUs 3a7add, KOMMEHTHpOBAaThb
MOJIyYeHHBIH pe3yabTaT; B Xoje OOCYXKJEHMs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl,
npoOaeMbl, perraeMoil 3ajaun, BBICKa3bIBaTh WIEH, HAICJIEHHBIE HA MOMCK PELICHHUS, COTOCTABIATh CBOM
CYKJEHHS C CYXKACHUSMHU APYTHX YYaCTHUKOB JIMaliora, OOHAPY)KUBATh Pa3iMyuUe M CXOJCTBO MO3UIIMIA, B
KOppeKTHOU (opMme (HopMyaHpoBaTh pa3HOINACHUS, CBOM BO3PAXKEHUS; MPEACTABIATh PE3YIbTaThl PELICHUS
3aJa4M, SKCIEPUMEHTa, MCCIEAO0BaHUs, IPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (hOpMar BBICTYIUIEHUS C
y4€TOM 3a/au NpPEe3eHTAlMM U OCOOEHHOCTEH ayuTOpHHU; MOHUMATh M HCHOJb30BaTh IMPEUMYIIECTBA
KOMaH/IHOM W MHIUBHUAYaIbHON pabOTHI MPHU pelIeHNH y4eOHBIX MaTeMaTH4YeCKUX 3a/ay; MPUHUMATh Lelb
COBMECTHOHU JesTEeIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paloOThl, paclpenensTh BUIbI paldoT,
JIOTOBapUBaThCs, OOCYXKIaTh Mpollecc M pe3ylabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIOAEH;
y4acTBOBAaTh B IPYIIOBBIX (popmax paboTel (00CYx1eHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE),
BBITMIOJIHATE CBOIO YacTh pabOThl M KOOPAMHMPOBATH CBOM JEMCTBUS C JPYTUMH YJICHAMH KOMaHJBbI,



OILICHUBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUsM, CHOPMYTUPOBAHHBIM YUaCTHHKAMU
B3aUMOJCHUCTBUS.

PerynsiTuBHBIC yHUBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranmsanusi: cCaMOCTOATEIbHO COCTABJIATH IUIAH, ITOPUTM pELIEHUs 3aJayd (WIM €ro 4acTb),
BBIOMpATh CHOCOO pemeHUuss ¢ YY4ETOM UMEIOIIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELUICHUN C YUETOM HOBOM MH(POPMAITUH.

CaMOKOHTPO/Ib, 3MOIMOHAJIBbHBIA MHTEJVIEKT: BIAJETh CHOCOOAMHM CAMOIIPOBEPKU, CAMOKOHTPOJIS
Imporecca M pe3yjabTara pelIeHUs MAaTeMaTU4yeCKOW 3aJadu; NPEABUIETh TPYAHOCTH, KOTOPBIE MOIYT
BO3HUKHYTb IIPU PELIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B AE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSI TEIBLCTB,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH; OLIEHUBATh COOTBETCTBHE pe3ylbTaTa JAEATEIbHOCTH
MIOCTABJICHHOMN LENU U YCIOBUSAM, OOBSICHATh NPUUYUHBI JOCTHIKEHUS WM HEAOCTHKEHMS LIENIH, HAXOJIUTh
OmMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OITBITY.

MHNPEAMETHBIE PE3VJIBTATbBI

K xoHnmy oOyuenus B 7 kJacce oOydaromMiics TMOJYYUT CJEAYIOIIHUE MPEIMETHBIE pe3yIbTaThl:
Pacnio3naBaTh M3ydeHHbIE TEOMETPUUECKHE (PUTYPBI, ONPENENITh UX B3aUMHOE PaclojIokKeHHne, n300paxarb
reOMCTPHUICCKUC (1)I/IprI)I, BBIITOJIHATE YCPTCIKU IO YCIOBHIO 3ada4yu. I/I3Mep$ITI) JIMHEHWHBIE U YIJIOBBIC
BEeNMYMHBI. Pemarhs 3a7aun Ha BBIYMCICHWE JJIMH OTPE3KOB M BEJIMYMH YIJIOB. JlemaTh rpyOyro OIICHKY
JUHENHBIX U YITIOBBIX BEJIMYUH MPEIMETOB B peaJbHON KU3HU, pa3MEPOB MPUPOIHBIX 00beKTOB. Pasnuyars
pasMEPbl  OTUX 00BEKTOB IIO MOopAAKY BCEJIIMYUHBI. CTpOI/ITI) YEPTCIKNU K TCOMCTPUUCCKHUM 3aJaadaM.
ITomp30BarkCs IIpU3HAKaMU1 PaBC€HCTBa TPEYroJIbHUKOB, HUCIIOJIB30BaTh IMPpU3HAKN u CBOMCTBA
paBHOOENIPEHHBIX TPEYrOJbHUKOB TIPU peIIeHUuW 3aaa4. [IpoBOAWTH JIOTHYECKHWE PACCYXIEHUS C
UCIIOJIb30BAaHUEM TeoMeTpuueckux TeopeM. Ilonb3oBaTbCs NpU3HAKAMHU DPABEHCTBA MPSIMOYTOJIbHBIX
TPEYIrOJIbHUKOB, CBOMCTBOM MCAUaHBbI, HpOBe)IéHHOI)’I K THUIOTCHY3C IPAMOYIOJBHOI'O TPEYTrOJIbHHUKA, B
pelIeHny reoMeTpuyeckux 3afad. OmnpenensiTs MapajuieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yeT ¢ HUMH cekymias. OnpeaensaTs napajuieIbHOCTh IPSIMBIX C MOMOIIIBIO PAaBEHCTBA PACCTOSIHUMA OT
TOYEK OJHOW MpsSMON 10 TOYEeK Apyrod mpsmoiu. Pemarpe 3amaum Ha kieruatoi Oymare. [IpoBoauTh
BBIYMCIICHUS W HAaXOAWTh YHUCJIOBble M OyKBEHHbIE 3HAUYEHHS YIJIOB B TEOMETPUYECKUX 3aJadax C
HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB MU MHOTOYTOJBHUKOB, CBOMCTB YIVIOB, OOpa30BaHHBIX MpPH
MepeceyeHn  AByX NapauleIbHbIX NPSAMBIX CeKylllel. Perate mpakTuyeckue 3aaqi Ha HaX0XKICHUE YIIIOB.
Bnagerp nmoHATHEM reOMETPUUYECKOTO0 MECTa TOYEK. YMEThb OINpeNeNsiTh OMCCEKTPUCY YITIa M CepEeIUuHHBIH
MEePIEeHIUKYISIP K OTPE3KY Kak reOMeTpuyeckrue Mecta Touek. opMynupoBarh OnpeAeaeHUs] OKPY>KHOCTH U
Kpyra, XOplsl U JAUaMeTpa OKPYKHOCTH, MOJIb30BaThCSl X CBOWCTBAMHU. YMETh MPUMEHSTH 3TH CBOMCTBa
IIpH peuIeHuH 3a1a4. BiageTh NoHsATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€
ueHtp. Ilonmp3oBarbest pakramMu O TOM, YTO OMCCEKTPHUCHI YIIOB TPEYroJIbHHWKA MEPEeCceKaroTcsl B OJIHOM
TOYKE, U O TOM, YTO CEpEeIUHHbIC MEPHEHAUKYISPHl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCsS B OJIHOM
Touke. Brazets moHsTHEM KacaTeabHOW K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOIl O MEPIEeHAUKYISIPHOCTH
KacaTelIbHOM M paanyca, IpOBEAEHHOTO K Touke KacaHus. [1onb30BaThCsl MPOCTEUIIMME T€OMETPUUECKUMU
HEpaBEHCTBAMM, TOHUMATh UX MPAKTUYECKUN CMBICI. [[pOBOIUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOCHUS C
MTOMOIIBIO ITUPKYIIS U IMHEHKH.

K xonmy oOyuenuss B 8 kiiacce oOydaromuiics TMONYYUT CJCAYIOIIHUE MPEIMETHBIE pPe3yIbTaThl:
PacrioznaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJB30BaThCSl MX CBOMCTBaMHU IpH
pElIeHUH TreoMeTpUYecKuX 3aaa4. [I[puMeHsTh CBOKCTBA TOUKU NIEPECEUCHHS MeIuaH TPEyrojibHuKa (LleHTpa
Macc) B pellleHuH 3ajad. BraneTb MoHATHEM cpefHed JIMHUM TPEYroJIbHUKA M Tpameluu, NMPUMEHSATh UX
CBOMCTBA MpHU pEIIEHUU TreomeTpuueckux 3anad. Ilomp3oBarbest Teopemoint Paneca u TeopemMo o
IIPONOPLMOHAIBHBIX OTPE3Kax, IPUMEHATh MX JUISl PEIICHUs NPAaKTUYECKUX 3ajad. [IpumeHsaTs npu3Haku
NoJJ00Msl TPEYroJbHUKOB B PELICHMH TreoMmeTpuuyeckux 3anad. Ilomb3oBarbes Teopemoit Iludaropa mis
pELIEHNs T€OMETPUYECKUX U NMPaKTU4YeCKuX 3afad. CTpOUTh MATEMaTHUYECKyH0 MOJENb B NPAKTUYECKUX
3a/ja4yax, CaMOCTOSATENIBbHO JAeNaTh 4YEpTEX M HAXOAUTh COOTBETCTBYIOIIWE JUIMHBL. BraneTes NOHATHAMU
CHUHYCa, KOCHHyCa W TaHIE€HCAa OCTPOrO YyIvIa MPSAMOYrOJBHOTO TpeyrojapHuka. Ilosnb3oBaTbcs 3TUMU
MOHATUSAMHM JJISl pEIHICHUs TNPAKTHUECKUX 3a4ad. Bpuuciare (pa3ivyHBIME CrOcO0aMM) IUIOIIAMIb
TPEYroJbHUKAa M IUIOLIAJAM MHOTOYTOJNBbHBIX (Uryp (mosib3ysach, I7le HEOOXOAUMO, KaJbKYISITOPOM).
[IpuMeHATh NOTY4YEHHBIE YMEHUS B MPAKTUYECKUX 3aha4ax. Braners MNOHATHUSAMHU BIMCAHHOTO H
LEHTPAIBHOTO YIVIa, MCIOJIB30BaTh TEOPEMbl O BIMCAHHBIX yIvaX, YIJIaX MEXIY XOpAaMH (CEKyLIUMH) U
ymiie MeXAy KacaTelbHOW U XOpI0H IIPH pELIeHUH N'eOMETPUYECKUX 3a/1a4. BiiageTs moHATHEM ONMCAHHOIO



YETBIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA ONIMCAHHOIO YETHIPEXYTOJIbHUKA IIPU pelleHuH 3a1ad. [Ipumensats
IIOJIyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMaTHMUYECKHE MOJENM Ul 3aJad peajbHOW KHU3HU U
MIPOBOJUTH COOTBETCTBYIOIIME BBIYHMCICHUS C MPUMEHEHHUEM I0J00US M TPUTOHOMETPHUH (TIOJIB3YACH, TIe
HE00X0TMMO, KaTbKYIIATOPOM).

K konmy oOydenuss B 9 kJjacce oOydarouuiics MOJYYUT CIEAYIOIIME TPEIMETHBIC Pe3yIbTaThl: 3HATh
TPUTOHOMETpUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOMUTh C HUX I[OMOIIBIO PA3JIUYHBIC 3IIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUE MPSIMOYTOJbHBIX TPEYrojJbHUKOB»). Haxoauth (C moMoIbio
KaJbKYyJISITOpa) JUIMHBI U yIVIbl U1 HeTaOnuuHbIX 3HaueHuil. [losnb3oBaThcs GopmyiniaMu IpPUBENCHUS U
OCHOBHBIM  TPUIOHOMETPUYECKHMM  TOXJIECTBOM  JUISI ~ HAXOXKJEHUS  COOTHOUIEHHM — MEeXAy
TPUTOHOMETPUUECKUMU BeJIMYMHAMU. VIcrosib30BaTh TEOPEMBbl CMHYCOB M KOCHHYCOB JJISi HAXOXACHHUS
pPa3IMYHBIX JJIEMEHTOB TPEYTOJIbHUKA («pEIIEHUE TPEYroJbHUKOB»), MPUMEHATh HX IPU PpPELICHUU
reOMETPUUECKUX 3a/1ad. Bragers MOHATHAMHU IMpeoOpa3oBaHUsl MOJNOOHS, COOTBETCTBEHHBIX JJIEMEHTOB
1o/100HbIX ¢uryp. ITonp3oBarbest cBOMCTBAMH MMOJ00MS MPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U
HaxXoJUTh yIibl y MOA0OHBIX Quryp. IlpuMeHsaTs cBoiicTBa momoOMsi B NMPAKTUYECKUX 3ajjadyax. YMEThb
MIPUBOJIUTH MPUMEPHI NMOJ0OHBIX GUTYp B OKpyKaromeM Mupe. [lonp3oBarbest TeopeMaMu O MPOU3BEIECHUN
OTPE3KOB XOPJ, O MPOU3BEIEHUU OTPE3KOB CEKYIUX, O KBajpare KacaTelbHOU. [loibp3oBaTbes BEKTOpamH,
MMOHUMATh WX TEOMETPUYECKHN M (U3NYECKUN CMBICH, NPUMEHATh WX B PELIEHUU T€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHSATH CKaJdsipHOE IMPOU3BENEHUE BEKTOPOB ISl HAXOXKIEHMS [UIMH M YIVIOB.
[Tonb30BaThCsi METOJIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATh €r0 B PEHIEHHH T'€OMETPUYECKUX U
MPaKTUYECKUX 33/Ja4. BianeTs MOHATUSMHU MPaBUWIBHOTO MHOTOYIOJbHUKA, UIMHBI OKPY>KHOCTH, IUIMHBI
YT OKPYXHOCTH M paJiMaHHOM Mephl yrila, yMETh BBIUUCIATH IUIOIIAAL Kpyra U ero yacte. [IpumeHsTs
MOJIyYeHHbIE YMEHHSA B MPAKTUYECKUX 3adadyax. Haxoauth ocu (WM LEHTPbI) CUMMETpPUH (QUTYP,
MIPUMEHSTH ABM)KEHUS MJIOCKOCTH B NMPOCTeNIIUX ciaydasxX. [[puMeHsTh mosydeHHbIe 3HAaHUS Ha MTPAKTUKE —
CTPOUTh MaTeMaTHYECKUE MOJENM s 3aJad peajbHOM JKW3HU U TPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHUSI C TIPUMEHEHHEM IOJ00MS U TPUTOHOMETPUYCCKUX (PYHKIMHA (TIONB3YSICh, TlIe HEOOXOAMMO,
KaJIbKYJIATOPOM ).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuyectBo 4acoB OnNeKTPOHHbIE
Ne HanmeHoBaHve pa3genos 1 TeM NporpaMmbl (Uncoposeie)
n/n pasa porp Bcero KoHTponbHbI|[pakTnyecku obpasoBaTenbHbie
€ pabortbl € pabortbl pecypchl

1 MpocTtenwne reomeTpuydeckme urypbl 1 nx CBOMCTBA. 14 0 0 https://m.edsoo.ru/7f415e

I3mepeHne reoMeTpmyeckux BenmYmH 2e
2 TpeyronbHMKM 22 1 0 ggps:/lm.edsoo.ru/7f415e
3 [MapannenbHble NpsMble, CyMMa YITOB TpeyrorbHUKa 14 1 0 ggps:/lm.edsoo.ru/7f415e
4 |OKpyXHOCTb U Kpyr. [eomeTpuyeckne nocTpoeHns 14 1 0 ggps:/lm.edsoo.ru/7f415e
5 [loBTOpeHue, 0606LWEHNE 3HAHUN 4 1 0 ggps:/lm.edsoo.ru/7f415e
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 4 0
8 KJIACC

KonnyectBo 4acos OneKTpOHHbIE
Ne HanmeHoBaHve pa3genos 1 TeM NporpamMmbl (uncoposeie)
n/n pasg porp. Bcero KoHTposbHbI [[1pakTnyecku obpasoBaTenbHbie
€ pabortbl e pabortbl pecypeei

1 MeTbIp&XyronbHIKH 12 1 0 2t8tps://m.edsoo.ru/7f417e
2 Teopema daneca n TeopemMa 0 NPONOPLIMOHAIbHbIX 15 1 0 https://m.edsoo.ru/7f417e

OTpe3kax, NogobHbIe TPeYronbHUKN 18

Mnowanp. HaxoxgeHne nnoLwiagen TpeyronbHNKOB U https://m.edsoo.ru/7f417e
3 14 1 0

MHOroyronbHbIX douryp. lNnowagm nogobHbIx uryp 18
4  Teopema lNudaropa n Hayana TPUroHOMETpPUN 10 1 0 Tgps;/lm.edsoo.ru/7f4l7e
5  |Yrmbl B OKpyXHOCTU. BnncaHHble 1 onucaHHble 13 1 0 https://m.edsoo.ru/7f417e
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KonuuectBo yacos OneKTPOHHbIEe
Ne HaunmeHoBaHWe pa3genoB 1 TeEM MporpamMmbl (uncoposeie)
n/n pasn porp Bcero KOHTpgﬂbel I'IpalegquKM o6pasoBaTenbHbie
e paboTbl e paboTbl pecypchl

YeTbIpexyrofnbHUKK. KacatenbHble K OKPY>KHOCTMU. 18

KacaHue okpyxHocTen
6 |lMoBTOpEHNE, 06OOLLEHME 3HAHWIA 4 1 0 Egps:/lm.edsoo.ruﬂml?e
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 6 0
9 KJIACC

Konuyectso 4acos OneKTpOHHbIe
Ne HanmeHoBaHWe pa3fgenoB U TeEM NporpaMmbi (undoposbie)
n/n pasa porp Bcero KOHTpganb' I'Ipamgqecm obpasoBarenbHble
e paboTbl e paboTbl pecypchl

1 TpuroHomeTpus. TeopeMbl KOCUHYCOB 1 CUHYCOB. 16 1 0 https://m.edsoo.ru/7f41al

PeLueHne TpeyronbHUKoB 2c
5 MpeobpasoBaHne nogobus. MeTpudeckue 10 1 0 https://m.edsoo.ru/7f41al

COOTHOLLIEHUS B OKPY>XHOCTH 2c
3 BexTopsi 12 1 0 g'::tps://m.edsoo.ru/7f41a1
4  [NekapTOBbl KOOPOUHATLI HA NIOCKOCTU 9 1 0 g'::tps://m.edsoo.ru/7f41a1
5 MpaBunbHbIE MHOMOYroNbHUKK. [InMHa OKPYXHOCTU n 8 0 0 https://m.edsoo.ru/7f41al

nnowaap kpyra. BeraucneHve nnowagen 2C
6 [IBWKEHAS NNIOCKOCTH 6 0 0 g'::tps://m.edsoo.ru/7f41a1
7 [NoBTOpeHue, 0600 EHNE, CMCTEMATU3ALUNS 3HAHWU 7 2 0 ggps:/lm.edsoo.ru/7f41a1
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 6 0
IMPOBEPSAEMBIE TPEBOBAHUA K PE3VJIBTATAM OCBOEHMA OCHOBHOMN

OBPA3OBATEJIbHOM ITPOT'PAMMBI 7 KJIACC

Kog, IPOBEPAEMOI0 l'[pOBepﬂeMue NpeaAMETHBIC PE3YyJbTAaTbl OCBOCHUS OCHOBHOM 06pa30BaTeJ’le0ﬁ nporpaMmMbl OCHOBHOI'O

pe3yJbrara o01iero oopazoBaHusi
6 Teomerpust
PacriozHaBaTh H3ydeHHbIE reOMeTpHUYeCKHe (DUTYPHI, ONPENENATh UX B3aUMHOE PAcIIONoKeHne, H300paxaTh
6.1 reoMeTpuyecKue (GUryphl, BEITOMHATL YEPTEKH 10 YCIOBHIO 3a1a4u. VI3MepsTh THMHEHHbIE U YIJIOBBIE BETUYHHBI.
Pemate 3aaunt Ha BBIYMCIIEHHE JUTMH OTPE3KOB U BEJIMYKH YITIOB
6.2 Jenate rpyOyro OLEHKY JTMHEHHBIX U YIJIOBBIX BEJIMYMH NPEAMETOB B pEaIbHOM KU3HH, pa3MEPOB MPUPOTHBIX
‘ 00beKTOB. Paznmuare pasMephl 3THX OOBEKTOB 110 MOPSIAKY BEIIMIHHBI
6.3 CTpouTh YepTEKHU K FEOMETPHUESCKUM 3a/1auaM
6.4 [onp30BaThesl MPU3HAKAME PABEHCTBA TPEYTOIBHUKOB, UCIIONB30BaTh MMPU3HAKU M CBOWCTBA PaBHOOEIPEHHBIX
' TPEYroNbHHUKOB IIPH PEIICHUH 33134
6.5 [IpoBoguTE MTOTHYECKHE PACCYKICHHUS C UCIIONB30BAHUEM T€OMETPUIECKUX TEOPEM
6.6 ITonp30BaThCs NpU3HAKAMH PABEHCTBA MPSMOYTONbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHON K
' THITOTEHY3€ MPSMOYTOINBHOTO TPEYrONbHIKA, B PELIEHUN T€OMETPUIECKHUX 3a/1a4
6.7 OmnpenensiTe MapauIeNbHOCTD IPSIMBIX C MTOMOINBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU cekymias. Onpenensts
‘ NapajuieNbHOCTh NPSMBIX € TOMOILBIO PABEHCTBA PACCTOSHUM OT TOUEK OTHOM MPSIMOM 10 TOYEK APYrod NpsiMon
6.8 Pemats 3a1aunt Ha KaeT4aTol Oymare
[IpoBOOWTE BHIYMCICHNS U HAXOAUTH YUCIOBBIE M OYKBEHHBIEC 3HAYCHHS YITIOB B TEOMETPHUIECKUX 3aa4ax C
6.9 HCTIONB30BAaHNEM CYMMBI YIVIOB TPEYrOJIbHUKOB M MHOTOYrOJIbHUKOB, CBOMCTB YITIOB, 00pa30BaHHbIX MPH
TIepecedeHNH ABYX MapajuIeIbHbIX MPSIMBIX CEKyIeH. PemaTs mpakTudeckne 3a/1adu Ha HaX0XKICHHE YITIOB
6.10 Branets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh OIPENENIATh OMCCEKTPHCY yIiia ¥ CepeIMHHBIN
' TIEPIEHANKYISAP K OTPE3KY KaK T€OMETPHIECKHE MECTa TOUEeK
6.11 DopMyIHpOBaTh ONPEENCHNsT OKPYKHOCTH M KPyTra, XOpAbl ¥ JHaMeTpa OKPYKHOCTH, TIOJIb30BaTHCS NX
' CBOMCTBaMH. YMETh IPHUMEHSTH 3TH CBOMCTBA IIPU PEIICHNH 3a/1ad
Branets moHATHEM ONMCAHHOW OKOJIO TPEYrodbHUKA OKPYKHOCTH, YMETh HaXOMUTh €€ meHTp. [lonp3oBarses
6.12

NEPHCHAUKYIISIPBI K CTOPOHAM TPEYT'OJIbHUKA IEPECCKAKOTCA B OHHOfI TOYKEC

q)aKTaMI/I O TOM, 4YTO 6I/ICC€KTpI/ICI>I YITIOB TPCYTrOJIbHHUKA MEPECCKAIOTCA B OL[HOI>'I TOYKC, U O TOM, YTO CCPCAUHHLBIC
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Kon nposepsiemoro IIpoBepsiemble peaMeTHBbIE Pe3yJIbTAaThl OCBOCHHUS OCHOBHOMH 00pa30BaTe/bHOIl MPOrpaMMBbl OCHOBHOTO

pe3yJbrara
6.13

6.14
6.15

8 KJIACC

Kon nposepsiemoro
pe3yJbTara

6
6.1
6.2

6.3
6.4

6.5

6.6
6.7
6.8

6.9

6.10

9 KJIACC

Kon nposepsiemoro
pe3yJbraTta

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

o011ero oopazoBaHust
BJ'IaI[CTL MOHATHEM KacaTeILHOU K OKPYKHOCTH, TOJIB30BATHCA TeOpeMOfI 0 NCPHCHAUKYIISIPHOCTH KacaTeIbHOH 1
paauyca, HpOBeZ[éHHOFO K TOYKE KaCaHHuA
TTonp30BaThCs HpOCTeﬁmnMH IreOMCTPUICCKMMHU HEPABCHCTBAMHU, TIOHUMATDh UX HpaI(TI/I‘{eCKI/Iﬁ CMBICII
HpOBOI[I/ITB OCHOBHBIC TCOMETPHUICCKUC MMOCTPOCHUS C TIOMOILIBIO HUPKYIIS U JIMHEUKH

IIpoBepsiemble NpeMeTHBIE Pe3YJIBTATHI OCBOCHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOTO
o01iero oopazoBaHusi

T'eomerpus

Pacrio3HaBaTth OCHOBHEIE BUbI ‘IeTI)IpéXyl"OJ'H)HI/IKOB, UX DJICMCHTHI, ITI0JIb30BAThCA UX CBOMCTBaMU Ipy pCIICHUN
TCOMCTPUICCKHUX 3aaa4

HpI/IMeHHTB CBOMCTBA TOUKH nepeccyCHuss MEIMaH TPCYrojibHUKa (L[eHTpa MaCC) B pCIICHNU 3aJ1a4

Bnaners nonstuem cpe;[Hef/'I JIMHUU TPEYTOJIbHUKA U Tpaln€unuu, MpUMEHATb UX CBOMCTBA Ipyu pCIICHU N
TCOMCTPUICCKHUX 3aaa4. ITonb3oBaThCs TeopeMoﬁ ®daneca u TeopeMoﬁ 0 MPONOPHIHUOHAJIBHBIX OTPE3KaAX,
MPUMCEHATH UX UIA PCIICHUA NPAKTUICCKUX 3a/iaqd

HpI/IMeHHTB MMpU3HAKN HOZ[OGI/IH TPEYT'OJIbHUKOB B PCIICHUU T'€OMETPHUUCCKUX 3a/ a4

Tlonw3oBaThCs TeOPEMOﬁ Hn(baropa JJI pCHICHUA TCOMETPUYCCKUX U MTPAKTUYCCKUX 3a7a4d. CTpOI/ITB
MaTeMaTUICCKyI0 MOJCIIb B IIPAKTUYCCKUX 3a1a4aX, CaMOCTOATCIIBHO ACIaTh qepTén( " HAXOOUTb
COOTBCTCTBYIOIIUEC NJIMHBI

BJ'IalleTb TMOHATUSAMHA CUHYCA, KOCUHYCAa U TaHI'€HCA OCTPOro yrjia npsAMOYIoJIbHOI'O TPEYTrOJIbHUKA. ITonp30BaThCS
OTUMU NOHATUAMU UIA PCIICHUA NPAKTUYCCKUX 3ajJ1aq

BbraucisaTh (pa3indHbIME CIOCO0AaMU) TUIOIIA b TPEYTONbHUKA U IJIONMA MHOTOYTOJIbHBIX (QUTYp (ITONB3YSCh,
I7Ie HEOOXOAMMO, KaJIbKYISATOPOM). [IpHMEHSITh MoydeHHbIe YMEHUsI B PAKTUYECKUX 3a7[a4ax

BraneTs NOHATUSMM BIIMCAHHOTO U LIEHTPAIBHOTO YIIa, UCIIOMB30BATh TEOPEMBI O BIIMCAHHBIX yINax, yIiax
MEXKAY XOopJaMHU (CEKyIIUMH) U yITIe MEeX1y KacaTeIbHOH U XOpIOH TIPH PEIIeHUH TeOMETPUIECKUX 3a1a4

BiageTs noHATHEM ONMHMCAHHOIO YETHIPEXYTONBHIKA, TPUMEHATh CBOMCTBA OIMMCAHHOTO YEThIPEXYTONBHIKA PU
peLIeHUH 3a1a4

[IpuMeHATh MONy4YCHHBIE 3HAHUSI HA IPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJEIH IS 3a/1ad peabHON JKU3HU U
HPOBOIUTH COOTBETCTBYIOLIME BEIYUCICHUS ¢ IPUMEHEHHEM MOJ00us
¥ TPUTOHOMETPHH (TI0JIB3YACh, [1€ HEOOXOIMMO, KaIbKYISATOPOM )

IIpoBepsiemMble NMpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 06pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTO
o01iero oopazoBaHusi

T'eomerpus

3HaTh TPUTOHOMETPHUYECKHE (PYHKIMU OCTPHIX YIVIOB, HAXOMHUTH C HX HOMOIIBIO PA3JIMYHBIC HIEMEHTHI
MIPSMOYTOIBHOIO TPEYrOJIbHUKA («pEIIEHUE MPSMOYTOIbHBIX TPEYTONbHUKOBY). Haxonuts (¢ momornsko
KaJIbKYJIATOpPA) JUIMHBI U YITIBI JUT HETAONMWYHBIX 3HAUYCHUH

Ilons3oBaThCs (i)OpMyJIaMI/I TNIPUBEACHUSA 1 OCHOBHBIM TPUTOHOMETPHUYICCKHUM TOXKIACCTBOM JI HAXOXKACHUA
COOTHOIIICHUH MEXKAY TPUTOHOMETPHUICCKUMHU BEIIMINHAMUA

Hcnionp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUTS HAXOXKICHHS PAa3IMYHBIX IIEMEHTOB TPEYTOIbHUKA
(«pereHne TPEYroIbHUKOBY ), IIPUMEHATh UX MIPU PELICHHN T€OMETPUIECKUX 337

Brnangers moHATHAME IpeoOpa30BaHuUs MOTO0HS, COOTBETCTBEHHBIX 3JIEMEHTOB OH00HBIX uryp. [lomp3oBaTbes
CBOMCTBaMH TIOAOOMS POU3BONBHBIX (DUTYpP, YMETh BBIYMCIATH JUTUHBI M HAXOAUTD YIIIBI Y OZOOHBIX (GHUTYD.
[TpumenATH cBOICTBA MOZOOUS B MPAKTHIECKNX 3aa4aX. YMETh IPUBONUTH MPUMEPHI TIOAOOHBIX (GUTyp B
OKpYKaromeM Mupe

[None30BaThest TEOPEMaMU O IPOM3BEICHUH OTPE3KOB XOPJI, O MPOM3BEACHUH OTPE3KOB CEKYIINX, O KBapaTe
KacaTeIbHOI

[onp30BaThCsl BEKTOPaMH, TOHIMATh UX TEOMETPHUECKIH M (PU3NUECKUIA CMBICH, IPUMEHSTh MX B PELICHUN
TEOMETPHUYECKHX 1 PU3UIECKUX 3a1ad. [IpIMEHATh CKaIsipHOE TPOM3BEICHNE BEKTOPOB [UIS HAXOKJICHUS JUTHH U
YIJIOB

[Tonp30BaThCsT METOIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSTH €T0 B PEIICHHH TeOMETPUIECKUX U MPAKTHIECKUX
3a1aq

BJ'Ia,I[CTL TNOHATHUAMU MPABUIIBHOTO MHOI'OYT'OJIbHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI IYT'U OKPYKHOCTH U
pa,IlI/IaHHOﬁ MCPBHI yITid, YMETb BBIUYUCIIATD IUVIOIIAAb KpyTra U €ro qacTeH. HpI/IMeHﬂTL NOTYYCHHBIC YMCHUSA B
MPAKTUYICCKUX 3aJa4ax

HaXO,I[I/ITL OCH WJIN LHCHTPbI CUMMETPUN (1)I/Il“yp, MNPUMCHATH JABHUKCHHSA INIOCKOCTU B HpOCTefIIIIHX ClIyvdasx



Kon nposepsiemoro  IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbI OCHOBHOI'O
pesyiabrara o011ero oopazoBaHusi

IIpyMeHATh OoMy4YeHHbIE 3HAHUS HA IIPAKTHKE — CTPOUTH MareMaTH4eCcKue MOAENIH IS 3a7a4 PeaIbHOM JKU3HU U
6.10 TIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TIPIMEHEHNEM 01001 s
Y TPUTOHOMETPUYECKUX (QYHKIUH (TTOIB3YsICh, TIe HEOOXOIMMO, KaJIbKYJISITOPOM)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA 7 KJIACC

Kon IIpoBepsieMBblii 31eMeHT cofep:KaHUSs
6 Teomerpus

Hauanensie nonstusa reomerpuu. Touka, mpsimasi, OTpe30K, Jdyd. Yron. Bunsl ymios. BepTukanbHele ¥ CMEXHBIE YIVIBL.
Buccexrpuca yrna. Jlomanast, MHOroyroasHuK. IlapaniensHOCTh U NEpIEHIUKYIIPHOCTD IPSIMBIX

6.2 Cummerpuunsie Gurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHMMETPHH. [IprMephl CHMMETPHHU B OKPYKaIOIEM MUpE

6.3 OcHOBHBIE IOCTPOEHHS C TOMOIIBIO IIUPKY/S U TnHEHKH. TpeyronbHuK. Beicora, Menuana, OMcceKTprca, UX CBOMCTBA
6.4 PaBHOOenpeHHBIN 1 PAaBHOCTOPOHHUI TpeyronbHUKH. HepaBeHCTBO TpeyronpHUKa

6.5 CgaoiicTBa M MPU3HAKK PAaBHOOEIPEHHOrO TPEYronbHUKA. [I[pH3HaKK paBEeHCTBA TPEYTOILHUKOB

6.6 CpoiicTBa M IMPU3HAKK NApaIUIENbHBIX IpsAMBIX. CyMMa yITIOB TpeyrojibHUKa. BHEIIHNE yIIbl TpeyroibHUKa

[IpsimoyromnbHbIi TpeyronbHUK. CBOMCTBO MeIUaHbI MPSMOYTOIBHOTO TPEYTONbHUKA, IPOBEAEHHOM K runorenyse. [Ipusnaku
paBeHCTBa NPSAMOYTOIBHBIX TPEYTOIBHUKOB. [IpsMOyronbsHeI TpeyroabHuK ¢ yriioMm B 30°

HepaBeHcTBa B reoMeTpin: HEPABEHCTBO TPEYTOIBHIKA, HEPABEHCTBO O JIIIMHE JIOMAaHOM, TeopeMa O OOJIbIIEM yIiie M OONbIIeH
CTOpPOHE TpeYroinbHUKa. [lepneHauKynsp u HaKJIOHHas

6.9 Teomerpuueckoe MecTo To4dek. bruccekTpuca yria u cepeHHbII NePIeHANKYISIP K OTPE3KY KaK reOMETPUIECKUE MECTa TOUEK

OKpy>XKHOCTB U KpPYT, XOp/ia U THaMeTp, UX CBOWCTBA. B3anMHoe pacnonokeHre OKpyXKHOCTH U nipsMoi. KacarenbHas U cexymiast K
OKPY>KHOCTH

6.10

6.11 OkpyXHOCTb, BIMCaHHAs B yroi. BrircaHHas u onmcaHHasi OKPY>KHOCTH TPEyrolbHUKA

8 KJIACC

Kon IIpoBepsieMblii 31eMeHT COAePKAHUS

6 T'eomerpust

6.1 UYersipéxyronpHuku. [lapamienorpamMmm, ero mpu3HaKK U CBOWCTBA

6.2 IIpsMoyronbHHUK, poMO, KBaIpaT, UX MPU3HAKK M CBOICTBA

6.3 Tpaneuws, paBHOOOKas Tparelws, e€ CBoiCTBa U npu3Haku. [IpsMoyronbHas Tpanenust

6.4 Meron ynBoenus: menuansbl. Llentpanbhast cummerpust. Teopema dareca u TeopeMa 0 IPOMOPIMOHATBHBIX OTPE3Kax
6.5 Cpennue TMHUM TPEYroidbHUKA U Tparenud. LlenTp Mace TpeyronpHuKa

[TonoGue TpeyronbHUKOB, kKoddduieHT nonoous. [IpuzHaku mogodus TpeyroisHUKOB. [IpuMeHeHe Nono0Hs PU PEICHUH
MPAKTUYECKUX 3a]a4d

6.6

6.7 ®opmynsl A1 IWIOMAM TPEYrolbHIUKA, apauieNiorpaMmma, pomba U Tpanenuu

6.8 CsoiicTBa miomaeit reomerpuueckux Gpuryp. OTHOILICHUE IUIOMAIEH TOTO0HBIX HUTYp
6.9 Beruncienue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare

6.10 Teopema [Tudaropa. [lpumenenue Teopemsl [ndaropa npu peleHNN MPAKTHYSCKUX 3a/1a4

CuHyc, KOCHHYC, TAHTCHC OCTPOr'0 YIVIa MPSMOYTOIBHOIO TpeyroabHUKa. OCHOBHOE TPUTOHOMETPHIECKOE TOXKIECTBO.

6.11
Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°

6.12 BrmcaHHble U HEHTpaJIbHBIE YIVIBI, YIOM MEXy KacaTelbHOM U XOpAoi. YIIIBI MeXIy XOpAaMH U CEeKYLIUMH

6.13 BnwucaHHbIC U OITUCAHHBIE YETHIPEXYTONBHUKA

6.14 BszaumHOe pacrojoKeHue IByX OKpy:kHocTel. Kacanue okpyxHocrel. O0Ipe KacaTenbHble K JBYM OKPY)KHOCTSM

9 KJIACC

Kon IIpoBepsiemMblii 21eMeHT COepPKaHUS
6 Teomerpust
6.1 Cunyc, kocunyc, Tanrerc yrio ot 0 10 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOKACCTBO. DOPMYITbI IPUBEICHHUS

Pemenue TPCYTOJIbHHUKOB. TeopeMa KOCHHYCOB 1 TCOpEMa CUHYCOB. Pemenue MPAKTUICCKUX 3a14a4 C UCTIOJIb30BAHUEM TCOPEMBbI
KOCHHYCOB U TCOPEMbI CUHYCOB

6.2

6.3 IIpeobpasoBanne mogodus. [logoOue COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 MPOU3BEAECHUH OTPE3KOB XOP/, TEOPEMBI O MIPOU3BEACHIH OTPE3KOB CEKYIIHX, TEOpEMa O KBaJ[pare KacaTelbHOH

BGKTOP, JJIMHa (MO)IyJ'IL) BCKTOpPA, COHAIIPABJICHHBIC BEKTOPbI, IPOTUBOIIOJI0KHO HAIIPABJIICHHBIC BEKTOPLI, KOJIJIMHCAPHOCTDb

6.5
BCKTOPOB, PaBEHCTBO BEKTOPOB, OINICpAlH HAA BEKTOPAMHU. Paznoxxenne BCKTOpa MO ABYM HECKOJUIMHCAPHBIM BEKTOpaM

6.6 KOOpI[I/IHaTI)I BCKTOpa. CKaJ’IHpHOC MPOU3BCACHUC BCKTOPOB, IPUMCHCHUC JI HAXOXKACHUA JJIMH U YITIOB



Kon
6.7

IIpoBepsieMblii 21eMeHT colePKaHUS

Z[eKapTOBI)I KOOpAWHATBI Ha TUIOCKOCTH. ypaBHeHI/ISI HpHMOﬁ 1 OKPY)XHOCTH B KOOpAHWHATaXx, NEpeCccUCHUC Opr)KHOCTeﬁ n

IpAMBIX. MGTOI[ KOOpAUHAT 1 €T0 IIPUMCHCHUC

6.8 IIpaBuibHBIE MHOTOYTOJIBHUKH

6.9 muna okpyxsocTu. [pagycHas v pagnaHHas Mepa yIriia, BEIMUACICHNE UTUH IYT OKPY>KHOCTE!

6.10 Ilmomians Kkpyra, ceKTopa, CerMeHTa

6.11 JIBmKeHHs IUNIOCKOCTH U BHYTPEHHHE CUMMeETpHHU QUTyp (3NieMeHTapHbIe npercraienus). [lapamienshsiit nepenoc. [ToBopor

MMPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMbBI OCHOBHOI'O OBIIETO OBPA3OBAHUSI

Kon npoBepsiemoro IlpoBepsieMble TpeGoBaHUs K NMPeAMETHBIM Pe3yJIbTATaAM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOTrpaMMBbl

TpebOoOBaHus

10

11

OCHOBHOTI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

‘YMeHue oneprupoBaTh NOHATHSIMU: MHOXXECTBO, IOIMHOKECTBO, ONEPALMU HaJl MHOXXECTBAMHU; YMEHUE
OINEpUPOBATh NOHATUSIMU: Tpad, CBA3HBIN rpad, AepeBo, UK, TPUMEHATh UX MPHU PEIICHUH 3a]1a4; yMEHHE
UCIIONB30BaTh rpadMyecKkoe NpeCTaBIeHHe MHOXKECTB JUIsl OMHCaHHs PEabHBIX MPOLECCOB U SIBICHUH, IPU
pELIeHUH 3aa4 U3 IpyruxX y4eOHbIX MPEIMETOB

VYmMmenue ONCPUPOBATH MOHATUAMU: OIPECACIICHNUE, aKCUOMa, TCOPpEMA, NOKA3aTCIIbCTBO, YMCHHE paClio3HaBaTh
HNCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUA, IIPUBOAUTL MPHUMCEPHLI U KOHTPIPHUMEPBI, CTPOUTH BbICKA3bIBAHUA U OTPULIAHUSA
BBICKA3bIBAHMMI

‘YMeHue onepupoBarh NOHATHAMU: HATYPaJIbHOE YUCIIO0, IIPOCTOE U COCTABHOE YMUCIIO0, NENUMOCTh HATYpPaIbHbIX
Yucell, IPU3HAKHU JISTUMOCTH, [eJI0€ YUCII0, MOIY/Ib YHCIIa, OOBIKHOBEHHAs IpOOb U IECATUYHAS PO0b,
CTaHJapTHBIA BUJI YMCIIa, PALMOHAIBHOE YUCIIO, MPPAIMOHAILHOE YHCIO, apu()METHUECKUI KBaJPATHBINA KOPEHB;
YMEHME BBIIOIHATH JEUCTBUS C YACIAMU, CPABHUBATh U YIIOPSI0YMBATH YUCIIA, IPEACTABIIATE YKCIa Ha
KOOPJAMHATHOM NPSIMOM, OKPYIVISITh YUCIIA; YMEHHUE [EJIaTh IPUKUIKY U OLEHKY PE3ybTaTa BEIYUCICHUN

YMeHue onepupoBaTh NOHATUSIMHU: CTEIIEHb C IIENbIM MoKa3areseM, apupMeTHIECKH KBaJPaTHBIA KOPEHb,
MHOTOUJIEH, ajredpanyeckas Apo0b, THOKACCTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTeNeH! O0JIblle eMUHUIIbBI;
yYMEHHE BBIITOIHATE pacuéThl 10 GopMynamM, Ipeodpa3oBaHUs LENbIX, JPOOHO-PALOHAIBHBIX BEIPAXKEHUH U
BBIPKCHUH C KOPHAMH, Pa3sIOKeHHE MHOTOWIEHa Ha MHOKUTEIH, B TOM YUCJIE C UCIOIb30BaHHEM (HOpMYII
Pa3HOCTHU KBaJpaTOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh HOHATUSIMU: YHUCIIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM MEpEMEHHOM, YHNCIIOBOE HEPABEHCTBO,
HEpaBEHCTBO C IIEPEMEHHON; YMEHHE pellaTh JMHEeHHbIe U KBaApaTHbIC YpaBHEHHUS, IPOOHO-palliOHAIbHbIE
YPaBHEHUS C OJHOU NIEPEMEHHOM, CUCTEMBI JBYX JIMHEMHBIX YPABHEHUM, IMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBa/IpaTHbIE U JPOOHO-pAaLlMOHAIbHBIE HEPABEHCTBA C OIHOM MEPEMEHHOM, B TOM YHCIIE IIPU PEILICHUH 3a/1a4 U3
JPYTUX MPEeIMETOB U MPAKTUUECKUX 3a/1a4; YMEHUE UCTIONb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAWHATHYIO
IUIOCKOCTH [UIS M300paKeHHs! pelIeHn i ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUSAMU: (GYHKUUS, rpaduk QYHKIUH, HYTH QYHKIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,
MPOMEIKYTKH BO3pACTaHHs1, yOBIBAHMS, HAUOOMbIIIEE M HANMCHbIIICE 3HAYCHUS HYHKIMH; YMEHUE OIEPHPOBAThH
MOHATHAMHE: TIPSMasi IPOMOPLUHOHATBHOCTb, JIMHEHHAS DYHKIMS, KBaApaTHIHAst (yHKIHsI, oOpaTHast
MIPOIOPIIMOHANBHOCTD, apadona, Tuepoona; yMeHHe CTPOUTh Tpaduku GpyHKIMH, UCTIOIb30BaTh TpaduKu s
OIPEIEIICHHs CBOMCTB MPOLIECCOB M 3aBHCHMOCTEH, TSl PEIlCHNMS 3a1a4 U3 APYTUX YIeOHBIX MPEAMETOB U
peanbHOI YKU3HU, yMEHUE BBHIPAXKATh (DOPMYIaMH 3aBUCUMOCTH MEKIY BETHINHAMU

YMeHHe oneprpoBaTh HOHATHAMH: ITOCIIEN0BaTeIbHOCTD, apu(MeTHIEeCKast 1 TeOMeTprdecKast IPOrpecCrui; YMEHHE
HCIIONB30BAThH CBOMCTBA ITOCIIEA0BATEILHOCTEH, (POPMYIIBI CyMMBI M OOIIETO WieHa IIPH PEIeHHH 3a1a4, B TOM
YHCIIe 33/1a4 U3 APYTUX y4€OHBIX MPEAMETOB U PEaIbHOM KU3HU

YMeHue pemmaTh 3a7a4n pa3HbIX TUIOB (B TOM YHCIIE HA MIPOLEHTHI, TONH U YaCTH, ABW)KEHUE, PaboTy, IEHY TOBApOB
1 CTOMMOCTB TIOKYIIOK M YCIIYT, HaJIOTH, 33Ja41 U3 00JacTH yIPaBICHH JINIHBIMU U CEMEIHBIMU (PrHAHCAMN);
YMEHHE COCTaBIISATh BHIPAKCHUS, YPABHEHHSI, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 33Ja4H, HCCIEA0BATh
MOTY4EHHOE PEIICHNUE W OLICHUBATh MPAaBIONOJ00HOCTh MOMYyIEHHBIX PE3YIIETaTOB

YMeH#He OoneprpoBaTh HOHATHAMHU: (QHUTIYpa, TOUKA, OTPE30K, IPsMAasi, JIyd, JIOMaHasi, yroJ, MHOTOYTOJIbHHK,
TPEYTONBHUK, paBHOOSIPEHHBI U PABHOCTOPOHHHHN TPEYTrOIEHHUKH, IPSMOYTONBHBIA TPEYroNbHHUK, MEINaHa,
OUCCEeKTpHCa U BBICOTA TPEYrONbHHUKA, YSTHIPEXYrONbHIK, IapajieliorpaMM, poMO, IpSIMOYrolbHHK, KBapar,
Tpanewus; OKPYKHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DUT'YpaMH; YMEHHUE PEeIlaTh
3aJ1a4y, B TOM YHCIIE U3 TIOBCEIHEBHOM )KMU3HHU, HA HAXOKACHHE FEOMETPHYESCKUX BEJIMYMH C IPUMEHEHUEM
M3YYCHHBIX CBOHCTB QUTYp U (HaKTOB

YMeHue oneprupoBaTh NOHATHSIMU: PaBEHCTBO (UTYp, paBEHCTBO TPEYTONBHHUKOB; MapaieIbHOCTh U
TIePIEHANKYIIPHOCTD MPSIMBIX, YTOJ MEXTy PSIMBIMH, TIEPIICHANKYIISP, HAKJIIOHHAS, TIPOEKINs, mogodue uryp,
0100HbIE TPEYTONbHUKH, CHMMETPHSI OTHOCHTEIIFHO TOYKH U NTPSIMON; YMEHHE PacIio3HaBaTh PaBEHCTBO,
CUMMETPHIO U 1ofodue (GUryp, napauienbHOCTh U MEPIeHIUKYISIPHOCTD MPSMBIX B OKPY)KAIOIIEM MUpE

YMeHue onepupoBaTh NOHATHSIMH: JJIMHA, PACCTOSHNE, YroJl (BEIMYHHA YIVIa, CHHYC M KOCHHYC yIiia
TPEYroibHUKa), IIOMA/1b; YMEHHE OLIEHUBATH pa3Mephl IPEIMETOB U 00bEKTOB B OKPY)KAIOIIEM MHPE; YMEHHE
TIPUMEHATH (POPMYITBI TIEPUMETPA | TUIOIIA M MHOTOYTOIEHUKOB, JUTHHBI OKPY>KHOCTH 1 TIIOIIAIN Kpyra, oobeMa
MIPSIMOYTOIBHOTO MapajuIeeNuIeaa; YMEHUE IPUMEHSITh IPU3HAKI PABEHCTBA TPEYTOIBHUKOB, TEOPEMY O CyMME



Kon nposepsiemoro IIposepsieMmble TpeGOBaHMSA K MPeIMETHBIM pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
TpeOoBaHUs OCHOBHOr0 0011ero 00pa3zoBanust Ha ocHoBe PI'OC

VIJIOB TPEYrolbHUKA, TeopeMy [Indaropa, TpUTOHOMETPUIECKIE COOTHOIICHUS JJIs1 BEIYUCIICHUS JUIHH,
paccTosiHUM, moaaen

VMmenne I/I306pa)KaTB IIJIOCKHUEC (l)I/IprBI n ux KOM6I/IHaIII/II/I, MMPOCTPAHCTBCHHLIC (bl/Il"ypI)I OT PYKH, C IOMOIIbBIO

12 N
YCPTCIKHBIX HTHCTPYMCHTOB U DJICKTPOHHBIX CPEACTB 11O TCKCTOBOMY HJIM CUMBOJIBHOMY OIMMCAHUIO
Vmenne ONICPpHUPOBATH MMOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPANHAT, KOOPAUHATBI TOYKHU, BEKTOpP, CyMMa
13 BCEKTOPOB, IMPOU3BCACHUC BEKTOPA HA YUCJIO, CKAJIAPHOC MMPOU3BCACHNEC BEKTOPOB; YMCHHE UCIIOJIB30BAaTh BEKTOPLI U

KOOPMHATHI JIJISl IPEICTABICHUS JaHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIC U3 JAPYTUX YUCOHBIX TPESIMETOB U
peanbHOM KU3HU

YMeHue onepupoBaTh NOHATUSIMHU: CTOIOMKOBEIE M KPYTOBBIE JHArpaMMBbl, TAOIHIBL, CpeHee aprudMeTniecKoe,
Me/uaHa, HauOoJbllee 1 HauMeHbIIIee 3Ha4eHNs, pa3Max YHcIoBOro Habopa; yMeHue U3BIICKaTh,

14 MHTEPIPETHPOBATH M IPE0OPa30BBIBATH HH(POPMAIINIO, TPEICTABICHHYIO B TA0IHIaX ¥ Ha JJMarpaMMmax,
OTPa’KaIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pealbHbIX IPOLIECCOB U SIBJICHUH; yMEHHE PAcIIO3HABaTh U3MEHUUBEIE
BEIMYMHBI B OKPYKAIOIIEM MHUpE

YMeHue onepupoBaTh NOHATHSIMHU: CITy4aliHbIH OITBIT (CITy4aifHBIN SKCIIEPUMEHT), JIEMEHTAapHOE COOBITHE
(meMeHTapHbII NCXOM) CITy4allHOTO ONbITA, Cly4aiiHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOIUTh
BEPOSITHOCTH CITy4alHBIX COOBITHH B OIBITaX C PABHOBO3MO)KHBIMH SJIEMEHTAPHBIMU COOBITHSIMH; YMEHUE PELIaTh

15 3aJla4M METOJIOM OPraHM30BaHHOTO Iepedopa 1 ¢ UCIIONb30BaHUEM NPaBUIIa YMHOXKEHUS]; YMEHHE OLIEHUBATh
BEPOSITHOCTH pEeaSIbHBIX COOBITHI U SIBIIEHUH, IIOHUMATh POJIb MPAKTHYECKH JJOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKPY’KAIOIIeM MHUPE U B KM3HU; 3HAKOMCTBO C MOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEI M €r0 POJIBI0 B MACCOBBIX SIBICHHUIX

YMeHue BHIOMpATh MOAXOASIIMN U3Y4EHHBIH METOJ JUTsl PEIICHHs 33/1a4H, IPUBOANTD IPUMEPBI MATEMaTHIECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE U KU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB MATEMAaTUKHU B UCKYCCTBE, OIIUCHIBATh
OTZEJIbHBIC BBIIAIOLIMECS PE3YIIbTAThl, IOyYEHHbIE B XO/I€ Pa3BUTHS MaTEMATUKU KaK HAyKH, IPUBOIUTH IIPUMEPHI
MaTeMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOW M BCEMUPHON UCTOPUU
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HEPEYEHD JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA OI'D 110 MATEMATHUKE

Kon
1
11
1.2
1.3
14
15
2
2.1
2.2
2.3
2.4
2.5
3
3.1
3.2
3.3
4
4.1
4.2
5

5.1

6.1
6.2

7.1
7.2

IIpoBepsieMblii 31eMeHT COAePKAHUS
Yucna 1 BEIYUCICHUS
HarypasbHsle u nesble uncna. I[Ipu3Haky 1eTUMOCTH LENBIX YHCEl
OOBIKHOBEHHBIE U IeCATHYHBIE APOOH, NPOLIEHTHI, OECKOHEUHBIE IIEPUOIIYECKHE APOOH
PanmonansHbie unciaa. ApuMeTHIECKHE ONlepaliy C PAlMOHATBHBIMH YHCIAMHU
JetictBuTenbHble Yncia. ApuMEeTHIECKHE Ollepanuy ¢ JeHCTBUTEIbHBIMH YUCTIaAMHU
[TpuGnrKEHHBIE BEIYHUCIICHUS, IPABIIA OKPYIVICHHS, IPUKHUAKA M OLIEHKA Pe3y/IbTaTa BEIYHUCICHUN
Anrebpandeckue BbIpaXeHHs
bykBeHHBIE BBIpasKeHHs (BBIPAXKEHHS C IEPEMEHHBIMH)
CreneHs ¢ 1enbM nokasateneM. CTeneHb ¢ palMoHaIbHBIM MoKa3aTeneM. CBONWCTBA CTEIIEHU
MHorouieHsl
AnreGpandeckas Ipoob
Apudmernueckuii KOpeHb HATYPAIbHOMN creneHu. JlecTBusI ¢ apuMeTHISCKUMH KOPHSIMH HATYPaJIbHON CTETICHH
VYpaBHEHUS U HEPABEHCTBA
Lensie u npoOHO-panoHaNbHBIE yYpaBHEHHA. CHCTEMBI M COBOKYITHOCTH YPaBHEHHUH
Lensle n ApoOHO-paMOHANBHBIE HepaBEeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
Pemenne TekcToBBIX 3a0a4
UncnoBble OCIEN0BATETHBHOCTH
ITocnenoBareabLHOCTH, CITIOCOOBI 3aJaHUS TIOCIEA0BATEILHOCTEH
Apundmernueckas 1 reomeTprueckas nporpeccur. @opmyrna CI0KHBIX TPOIIEHTOB
O yHKIMH

OynK1ws, cnocodsr 3ananus Gyakmun. [paduk dysakmm. O61acTs onpeaeneHns 1 MHOXKECTBO 3HaUeHIH Qpyakmmu. Hymn QpyHkmmm.
IIpomMexxyTKH 3HAKOIOCTOSHCTBA. [IpoMeKYTKH MOHOTOHHOCTH (pyHKIIMH. MaKCUMyMBbl 1 MUHIMYMBI QyHKIMH. HanGons niee n
HavMeHblIIee 3HaYeHNEe (QYHKIUH Ha TPOMEKYTKE

KoopnuHats! Ha psiMOH 1 TNIOCKOCTH
Koopnunarnast mpsamas

JlexapTOBBI KOOPJMHATHI HA TNIOCKOCTH
T'eomerpus

leomerprueckue GUrypbl 1 MX CBOWCTBA
TpeyronsHHUK



Kon IIpoBepsieMBblii 31eMEHT cOiep:KAHUS
7.3 MHOroyronsHUKH

7.4  OKpYXHOCTb U Kpyr

7.5 V3MepeHHe reoMeTpUIECKUX BEJIMYMH
7.6 BekTopbl Ha IMIOCKOCTH

8  BeposATHOCTB M CTaTHCTHKA

8.1 OrmmucarenbHast CTaTUCTUKA

8.2 BeposTHOCTBH

8.3 Kombunaropuka

8.4 MHoxecTBa

8.5 Ipadm

YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O IMTPOIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA
METOJANYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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