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HHOACHUTEJIBHASA 3AIINCKA

['eoMeTpusl Kak OJUH U3 OCHOBHBIX Pa3/IcioB MIKOJIBHOM MaTeMaTUKU, UMCIOIINI CBOCH IEIbI0 00CCIICUNTh N3yUCHHUE
CBOMCTB U pa3MepoB (GUTYp, UX OTHOIICHUN U B3aUMHOE PAaCIOIOKEHHE, ONTUPACTCs Ha JIOTHYECKYIO0, J0KA3aTCIBHYIO JIMHUIO.
L{eHHOCTb N3y4YEHUSI TEOMETPUHU HA YPOBHE OCHOBHOTO O0ILEr0 00pa30BaHUsl 3aKIKOYAETCS] B TOM, UTO OOYUAFOIINICS YUUTCS
MPOBOJIUTh JOKA3aTEIbHbBIE PACCYXKIACHHS, CTPOUTH JIOTHUECKHE YMO3AKIIOUEHUS, TOKA3bIBATh UCTUHHBIC YTBEPKICHHUS H
CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXACHHS «OT TPOTUBHOTO», OTJIMYATH CBOHCTBA OT IPHU3HAKOB,
(hopMyITUpOBaTh OOPATHBIC YTBCPKICHUS.

BTropoii 11e1p10 n3ydeHust TeOMeTPUH SBISETCS UCTIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPH PEIICHUH KaK MaTeMaTHYECKHX,
TaK W INPAKTUYECKUX 3aJlad, BCTPEUAIOIIUXCS B pealbHOM KU3HH. OOydalomuiicss JTODKEH Hay4YUThCA OTPEACITUTH
Te€OMETPUUECKYIO PUTYPY, ONTUCATh CIOBAMMU JIAHHBIM YepPTEXK UITH PUCYHOK, HAUTH TUIOIIA (b 3€MEJIBHOTO y4acTKa, pACCUUTATh
HEOOXOAUMYIO JITTHHY ONTOBOJIOKOHHOTO Ka0elsi Uiu TpedyeMmble pa3Mephl rapaxka JJisi aBTOMOOUIIA. DTOMY COOTBETCTBYET
BTOpasi, BHIYUCIUTENbHAS JTUHUS B M3y4YCHHH reoMmeTpud. [Ipu pemeHun 3a7ad MpakTHYECKOTO XapakTepa 00ydaronuics
VUUTCS CTPOWTH MATEMATHUECKHE MOJCIN PEATbHBIX JKW3HEHHBIX CHUTYaIlud, MPOBOAWTH BBIYUCICHHUS W OIICHHBATH
aJICKBaTHOCTD MOJIYYCHHOTO pe3yJIbTaTa.

Kpaiine BakHO MOTUYEPKUBATH CBSI3U T'COMETPUM C APYTHUMH y4YeOHBIMU TpeMETaMH, MOTHUBHPOBAThH HCIIOJIb30BATh
OTIPEIIEICHIS T€OMETPHUECKHUX (DUTYP U MTOHSATHH, TEMOHCTPHUPOBATH IPUMEHEHHUE TTOTYUYEHHBIX YMEHUH B (PH3VKE W TEXHHKE.
Oty cBs3u Hambosee sIPKO BUAHBI B Temax «Bekrtope», « TpuroHOMeTpHYeCKHe COOTHOMICHUD», «METoa KoopaAuHaT» u
«Teopema Iludaropa.

VYyebnsiit kypc «I'eoMeTpus» BKIIOYACT CIACAYIOIIME OCHOBHBIC pa3/ieiibl cojiep:kanust: «['eomeTpudeckue Gpurypsl u ux
CBOMCTBay, «M3MepeHrne reoMeTpUUeCKUX BEIUYMHY», «JIeKapTOBBl KOOPJAWHATHI HA ILTIOCKOCTH», «BekTopb», «/IBHKeHUS
mockocty, «IIpeoOpazoBanus moaoous .

Ha n3yuenue yueOHoro kypca «I'eometpus» otBoautcs 204 vaca: B 7 kitacce — 68 yacoB (2 yaca B HeZIeq0), B 8 Kiacce
— 68 yacoB (2 yaca B HeJIeN10), B 9 kilacce — 68 yacoB (2 yaca B HEJIEIIO).



COIJEPXAHUE OBYYEHUSA

9 KVIACC

Cunyc, KocuHyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI IPUBEACHUS.

Peienue tpeyronpHKoB. Teopema KOCHHYCOB U TEOpeMa CHHYCOB. PelieHre IpakTHYCCKUX 3a/1a4 C UCTIOIb30BAHUEM
TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanne noo0us. [logodue COOTBETCTBEHHBIX MJICMEHTOB.

Teopema O TPOU3BEAEHUM OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUM OTPE3KOB CEKYIIMX, TeOpeMa O KBajaparte
KacaTeJIbHOM.

Bektop, amuHa (MOAynb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, MPOTUBOMOJIOXKHO HAMpaBICHHBIE BEKTOPBHI,
KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HAJl BEKTOpamu. Pa3nokeHue BEeKTOpa Mo IBYM HEKOJIMHEAPHBIM
BekTopaM. KoopauHaTel BekTopa. CkansipHOE MPOU3BEEHUE BEKTOPOB, MPUMEHEHHE JUIsl HAXOXKASHUS JITTUH U YTJIOB.

JlexapToBBI KOOPJIMHATHI HA TNIOCKOCTH. Y paBHEHUS MPSIMON M OKPY>KHOCTH B KOOPJIMHATAX, TEPECEUCHHNE OKPY>KHOCTEN
U IpSIMBIX. MeTOo1 KOOpJMHAT U €r0 IPUMCHCHHE.

[IpaBunbHBIE MHOIOYI'OJBHUKH. [InvHa OKpyXHOCTH. ['pagycHas W pajMaHHas Mepa yria, BBIMUCICHHE JIUH IyT
okpyxHocTtel. [Imomane Kpyra, cekTopa, CerMeHTa.

JBUXKEHUS TUIOCKOCTH M BHYTPCHHUC CUMMETPUHU (QUTYp (d1eMeHTapHbIC mpeacTaBicHus). [lapamnenbHbiii mepeHoc.
IToBoporT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHHS IIPOTPAMMBI Y4E€OHOTO Kypca «I'coMeTpHs» XapaKTepH3YIOTCS:

1) maTpuoTHYecKoe BOCIUTAHUE:

IPOSBIICHUEM HHTEpeca K MNPOLUIOMY M HACTOSIIEMY POCCUMCKOM MAaTEMaTHKH, LIEHHOCTHBIM OTHOILICHHUEM K
JIOCTUKEHUSAM POCCUUCKUX MATEMATHUKOB U POCCHHUCKOW MAaTEMATHYECKOW IIKOJIBI, K UCIOJIb30BAHUIO DTUX JOCTHKEHUHN B
JIPYTUX HayKax W MPUKIIAJIHBIX chepax;

2) rpa:xkaaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOTHEHHIO 00S13aHHOCTEH rpakiaHWHA U peau3allii ero mpas, IPEeACTaBICHUEM O MAaTeMaTHYSCKHX
OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBJICHHH, MPOIEAYP TPAXKJIAHCKOTO OOIIeCTBa (HampuUMEpP, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO DTUUECKUX TIPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JIOCTHKEHUN HAYKH,
OCO3HAaHMEM BAXKHOCTH MOPAJIbHO-3TUUYECKUX MIPUHIMIIOB B JESITEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE y4aCTHE B PEHICHUM MNPAKTHUYECKUX 3a7a4 MAaTeMaTUYE€CKOW HAINPABIECHHOCTH, OCO3HAHHEM
BOKHOCTU MaTEMaTHUCCKOTO 00Opa30BaHus Ha NPOTSHKCHUHN BCCH *KU3HU JJISI YCIEITHOM mpodecCHOHATEHON IeITeIBHOCTH U
Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM M MMOCTPOCHHEM HHIUBHUAYAIBHOM TpaeKTopHU 0Opa3oBaHUS U
KU3HCHHBIX TIAHOB C YUETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYECKOe BOCIIMTAHUE:

CIIOCOOHOCTHIO K 3MOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTEeMaTHYECKUX OOBLEKTOB, 3ajad, PELICHU,
PACCYX ICHNUH, YMEHHIO BUJIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHMS:

OopueHTalueld B AEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAayUYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSI YeJIOBEKA, PUPOIbI U OOIIECTBA, TOHUMAHUEM MAaTEMAaTHUECKON HayKH Kak c(hephbl YETOBEUECKON AEATENbHOCTH,
ATAnoOB €€ PA3BUTHS W 3HAYUMOCTH JUIS PA3BUTHS LUBWIM3AIWH, OBIAJCHUEM SI3BIKOM MAaTE€MAaTHKM M MaTEMATHUYECKOU
KYJIbTYPOU KaK CPEACTBOM MMO3HAHWS MHUPA, OBJIAJICHUEM MPOCTEUIIIMMHU HAaBBIKAMH HUCCIE0BATEIbCKON AEATENbHOCTH;



6) puznueckoe BocnuTanue, GOPpMUPOBAHKE KYJIbTYPHI 3I0POBbSI M IMOLMOHAIBLHOIO 0JIATOTIOIYYMS:

TOTOBHOCTBIO IMPUMEHSATHh MaTEeMAaTHYECKUE 3HAHNS B MHTEPECAaX CBOETO 3/I0POBbs, BEJACHHS 30pOBOTO 00pa3a KU3HH
(3mopoBoe THMTaHWe, COATAHCHPOBAHHBIM PEXKUM 3aHSATHH ©  OTAbIXA, peryisgpHas (Qu3nyeckas aKTUBHOCTS),
c(hOpPMHPOBAHHOCTHIO HaBBIKA peIICKCHH, MPU3HAHKEM CBOCTO IIPaBa Ha OIMTHOKY M TAKOTO K€ MpaBa JAPYroro 4ejioBeKa;

7) 3K0JIOrH4ecKoe BOCIIMTAHHUE:

OpYICHTallel Ha MPUMCHCHHE MATeMAaTHUECKUX 3HAHWH IS pelleHus 3a1ad B 00JIACTH COXPAHHOCTH OKPYKAIOIICH
Cpenbl, TUIAHUPOBAHHWS TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TIOCIEICTBUNA I OKPYXKAIOMICH Cpeabl, OCO3HAHWEM
TJI00AJBHOTO XapaKkTepa KOJOTUYECKUX MPOOJIeM U TyTeH UX PEIICHUS;

8) ananTanus K U3MEHSIOUMIUMCS YCJIOBHSAM CONMUAIbHON M MPUPOJIHOI cpeabl:

TOTOBHOCTHIO K JICHCTBUSIM B YCJIOBHSX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepes3
MPAKTUYECKYIO JICATEILHOCTh, B TOM YHCJIE YMEHHUE YUUTHCSA y APYTHX JIIOJIeH, MPHOOPETaTh B COBMECTHOU JICATETLHOCTH
HOBBIC 3HAHUS, HABBIKM W KOMITETCHIINH U3 OIBITA JIPYTUX;

HEOOXOMMOCTHIO B (OPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCIIE€ (OPMYITHPOBATH UJICH, TOHSATHUS, THIIOTE3bI 00 00BEKTaX
U SBJICHHUSIX, B TOM YKCIE€ pPaHEC HEM3BECTHHIX, OCO3HABATh AEHUIUTHI COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPCCCOBYIO CHUTYAIIMIO, BOCIIPUHHMATh CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB, TPCOYIOIHIA
KOHTpPMEP, KOPPEKTUPOBATh MPUHUMACMBIC PEIICHUS W JIeHCTBUS, (GOPMYIUPOBATh U OLICHUBATh PUCKU W IMOCICICTBUI,
(hOpMHUPOBATH OTBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3naBare/bHbIE YHHBEPCAJIbHBbIE YUeOHbIC AeiiCTBUA

Bba3oBble Jiornueckue aeiicTBUA:
e BBISIBJIATh U XapaKTEPU30BATh CYLIECTBEHHbIC MPU3HAKU MATEMaTHYECKHUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXKTY
NOHATHAMH, (HOPMYJIHPOBATh ONPEACIICHUS IIOHSATHM, YCTaHABIMBAThH CYIICCTBEHHBIM NPH3HAK KIacCH(UKAIIIHU,
OCHOBAaHMUS JJIs1 000OIICHHS U CPAaBHECHHS, KPUTEPHUH IIPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (hOPMYIUPOBATH U MPEOOPa30BBIBATh CYXK/ICHUSA: YTBEPAUTEIbHBIC U OTPULIATCIBHBIC, CAMHUYHBIC,
YacTHBIE U 00111€, YCIOBHBIE;

BBISIBJIATh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpeuHsl B (pakTax, MaHHBIX, HAOIIOJCHUSX U
YTBEPIKJICHUSX, TIPEJIJIaraTh KPUTCPUH ISl BHISBJIICHHS 3aKOHOMCPHOCTCH U TPOTUBOPCUHIA;

JICaTh BBIBOJIBI C HCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, JICyKTUBHBIX M WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHAN
0 aHAJIOT U,

pa30upaTh T0Ka3aTeIbCTBA MaTEMATUUECKUX YTBEPKACHUH (IIPSMbIE U OT IPOTHUBHOTO), TPOBOJIUTH CAMOCTOSATEILHO
HECJIOXKHBIE JIOKA3aTeIhCTBA MaTeMaTHUECKHX (DAKTOB, BBICTpAWBATh apPTyMEHTAIUIO0, TMPUBOAUTL TIPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKACHUS,

BBIOMpATh CIOCOO pemeHns yd4eOHOW 3amadn (CpaBHHBATh HECKOJIBKO BAPHAHTOB PEIICHHWS, BHIOMpaTh HauOoIee
MOJTXO/IAIINAN ¢ yIETOM CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccaeaoBareabCKue JeHCTBHUSA:

HCIIONIh30BATh BOIIPOCHI KaK MCCIEAOBATEIILCKUN WHCTPYMEHT MO3HAHUA, (POpMyIUpOBaTH BOMPOCH], (PUKCHPYIOIINE
MPOTHBOpEYHE, MPOOIeMy, CaMOCTOSTEIBHO YCTAaHABIMBATH HWCKOMOE M JaHHOE, (PopMHUpOBATH THUMOTE3Y,
aApryMEHTHPOBATH CBOIO MO3ULIUIO0, MHEHHE;

MIPOBOJUTH II0 CAMOCTOSTEIIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBINM 3KCIEPUMEHT, HEOOJBIIOE HUCCICTOBAHUEC TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHUCCKOTO 0OBEKTA, 3aBUCUMOCTCH 00bEKTOB MEX Ty COOOIA;

CaMOCTOSATEITLHO (POPMYIHPOBATH 00OOIIIEHNS U BBIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO HAOIIOECHNS, HCCIICIOBAHUS,
OIIEHUBATh JOCTOBEPHOCTh MOJYUEHHBIX PE3YJIbTATOB, BHIBOJIOB U OO00IICHUI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIABUTATh NMPEIOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIOBUSIX.

Pa6ora ¢ nundopmanueii:

BBISIBJISITh HEJJOCTATOUHOCTh U U30BITOUHOCTH UH(MOPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JJIsl PEUICHUS 3a1a4H;

BBIOMpAaTh, AHAIU3UPOBATh, CUCTEMATH3UPOBATH U HHTEPHPETUPOBATH HHGOPMAIUIO pa3IMYHbIX BUIAOB U (OpM
npEeACTaBICHUS;

BEIOMpaTh opmy mpeacTaBiaeHUs HHGOPMAIIMH U WLUTFOCTPUPOBATH PEIIaeMble 3a/1a4i CXeMaMH, TarpaMMaMu, THON
rpahuKOl U X KOMOUHAIMAMU;



OLICHUBATh HAA&KHOCTh HHGOPMALIMM MO KPUTEPUSIM, MNPCIJIOKCHHBIM YyUUTEIEM WM CHOPMYIUPOBAHHBIM
CaMOCTOSTEIBHO.

KOMMyHHKaTI/IBHble YHUBEPCAJILHLIC yqeﬁnble HeﬁCTBHH:

BOCIIPHHUMATH U (POPMYITHUPOBATE CY>KJICHHUS B COOTBETCTBHH C YCIIOBHSAMH H LEJISIMH OOIICHHS, SICHO, TOYHO, TPAMOTHO
BBIpaXKaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX M NHUCHMCHHBIX TCKCTaX, JaBaTh IOSCHCHHUS 10 XOJy PEIICHHS 3aj1a4H,
KOMMEHTHPOBATH TOJTyYCHHBIH PE3YNbTAT;

B X071¢ 00CYKICHMS 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI, IPOOJIEMBI, pENTaeMON 3aa91, BLICKA3hIBATh
U7ICH, HalleJICHHbIE HA TIOUCK PEIICHUS, COMOCTABIATh CBOU CYXJCHUS C CYXKISCHUSAMHU JAPYTUX YUAaCTHUKOB JIHAJIOTA,
0oOHapyKMBaTh Pa3IN4HE U CXOJICTBO MO3UIIHI, B KOPPEKTHOH (popme popMyMpoBaTh pa3HOTIIACHS, CBOH BO3PAKEHUS;
MPEACTABIATh PE3YIbTATHl PEIICHUS 3a7a4M, HYKCIICPUMEHTA, UCCIEJOBaHUS, MPOEKTA, CaMOCTOSATEIHLHO BBHIOMPATH
¢dbopMaT BBICTYTUICHHS ¢ YUETOM 33/1au IPE3EHTAITUN U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh W HWCIMOIB30BATh TPEUMYIIECTBA KOMAHJHOH W WHJWBHIyalbHOW pabOThI TMPH PpPENIeHWH YUeOHBIX
MaTeMaTHYECKUX 3a]1a4;

MPUHUMATH 11€]1b COBMECTHOM NEATeIILHOCTH, TUIAHUPOBAThH OPTaHU3AIMI0 COBMECTHOM palbOThl, pacpeesiTh BUIAbI
paboT, JoroBapHUBaATKHCS, 00CYKAATh MPOIIECC M Pe3yIbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JTFO/ICH;
y4acTBOBaTh B TPYIIOBBIX ¢opMax paboThl (00CyKacHHsS, OOMEH MHEHHSIMH, MO3TOBBIC IITYpMBI U JApYyTHE),
BBITTOJIHATH CBOIO 9acTh paOO0THI 1 KOOPAMHHUPOBATH CBOU JICHCTBHUSA C IPYTHUMH WiCHAMH KOMaH/IbI, OIICHUBATh KAUYeCTBO
CBOETO BKJIaJIa B OOIINIY TTPOYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOCHCTBUA.

PeryasiTuBHbIe YHHBepPcaJbHbIe YueOHbIe JeiiCTBUSA

Camoopranuzanus:

CaMOCTOSITCIIEHO COCTaBIIATH IUIAH, AITOPUTM PCIICHUS 3a/1a4H (MJIK €rO 9acTh), BBIOUPATh CIIOCO0 PEUICHUS C y4ETOM
HUMCIOIIUXCSL PECYPCOB U COOCTBCHHBIX BO3MOXKHOCTCH, apIyMCHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PCIICHUMN C
y4ETOM HOBOUM MH(OPMAIIUH.

CaMOKOHTPOJIb, JMOIMOHAJIbHBIN HHTE/IEKT:

BJIA/IETh CIIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIECCa U PE3yJIbTaTa PEIICHUs] MATeMaTHIeCKOM 3a/1a49H;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELUICHUN 3a]]a4d, BHOCUTh KOPPEKTHUBEI B JICITEIBHOCTh HA
OCHOBE HOBBIX OOCTOSIT€NILCTB, HAUJEHHBIX OIIMOOK, BHISIBJCHHBLIX TPYAHOCTEMH;

e OILICHMBAaTh COOTBETCTBHE pe3yJbTaTa ACATEILHOCTH MMOCTABACHHON 1LIEIM M YCIOBUAM, OOBSCHATH MNPUYUHBI
JOCTHKCHUS WJIM HEJIOCTKCHHS 11€JIM, HAaXOIUTh OINOKY, JaBaTh OLICHKY IIPHUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIBTATHI

K koH1y oOyueHus B 9 kiacce 00yUarONIUICS MOTYUUT CIAETYIONIME NMPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPHUCCKHUC (PYHKITUU OCTPHIX YIJIOB, HAXOUTH C X IIOMOIIBIO PA3IMYHBIC SJIEMCHTHI IIPSMOYTOJIBHOTO
TPEYTOJbHUKA («PEILICHUE TPSMOYTOJIbHBIX TPEYTOIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KAbKYISTOPA) IJIMHbI U YIJIbl 1JI HE
TaOJIMYHBIX 3HAYCHHMI.

[Tons3oBaThes (opMyJiaMH TIPUBEJICHHS W OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJAECTBOM JUJII  HAXOXKJCHUS
COOTHOLLIEHUHN MEXAY TPUTOHOMETPUUECKUMU BETUUUHAMU.

Hcnonb30BaTh TEOPEMbl CUHYCOB M KOCHUHYCOB JUIsl HAXOXKACHHUS Pa3IMYHBIX SJIEMEHTOB TPEYTrOJbHHKA («pEelieHue
TPEYTrOJIbHUKOBY ), MPUMEHSTH UX MPHU PEIICHUH T€OMETPUUECKUX 3a/1a4.

Bnagets noHsATHAMH MpeoOpa3oBaHUsl MOAOOMSA, COOTBETCTBCHHBIX 3JIEMCHTOB Mom00HBIX ¢(uryp. Iloas3oBarbes
CBOMCTBaMHU MOAO0OUS MTPOU3BOIBHBIX (QUTYP, YMETh BBIUYUCIATH JJIMHB U HAXOAUTH YIUIB y NMON00HBIX ¢Guryp. IlpumeHsTs
CBOMCTBA MO00US B IPAKTUYECKHX 3a/jadaX. Y METh PUBOJAUTDH MPUMEPHI MOAOOHBIX (DUTYp B OKPYKAIOIIIEM MHUDE.

[Tonp30BaThes TEOpeMaMHU O MPOU3BEACHUU OTPE3KOB XOPA, O MPOU3BEAEHUU OTPE3KOB CEKYIIHMX, O KBajpare
KacaTeJIbHOM.

[Tonb3oBaThCad BEKTOpaMU, MOHUMAaTh HUX TEOMETPUYCCKUN U (PU3UUCCKUM CMBICH, NPUMCHSATH UX B PCIICHUU
TCOMETPUYCCKUX U PU3NUCCKUX 3a1a4. [[pUMEHSTh CKalsipHOE MPOU3BE/ICHUE BEKTOPOB JJIs HAXOKICHUS JIIMH U YTJIOB.

[Tonp30BaThCS METOJIOM KOOPAMHAT Ha MIIOCKOCTH, IPUMEHATH €T0 B PEIIEHUHU FEOMETPUYECKUX U MPAKTHUECKUX 3aJ1au.

Brnanetrs noHATHSMY NPaBUILHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, AJIMHBI AYTH OKPY>KHOCTH U paJUaHHOU MEPhI
yIJIa, YMETh BBIUUCIIATH IUIOMA/(b KPyra ¥ ero yactei. [[puMeHsTh 110J1y4eHHbIC YMEHHUS B IIPAKTUUECKHUX 3a/1a4aX.

Haxonuts ocu (Wiv HEHTPBI) CAMMETPUH QUTYP, IPUMEHSTh ABMXKCHHS TUIOCKOCTH B MTPOCTEUINNX CITyqasiX.

[IpyMeHsTh MOMyYeHHBbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKUe MOJENH JJIsS 3a/lad pealbHOM KU3HU U
MPOBOAUTE COOTBETCTBYIOIIUE BBIUMCIICHUS C MPUMEHEHHEM MOJI00Us U TPUTOHOMETPUUECKUX (HYHKIUU (TI0JIb3YSCh, THAE
HEOOXOJIUMO, KAJIBKYJISITOPOM).



TEMATUYECKOE IINTAHUPOBAHHUE

9 KUIIACC
Koan4ectBo vacoB 1eKTPOHHBIE
Ne '
/m HaunMeHoBaHHEe pa3xesioB 1 TeM NIPpOorpaMmmabl B KOHTpOJILHLIe HpaKaneCKne (III/I(l)pOBLIe)
cero padoThI padoThI o0pasoBaTeabHbIe
pecypcbl
1 IloBTOpEeHKe MaTepuala, U3y4EHHOIo B § Kiacce )
2 BxonHas koHTposbHas paboTa 1 1
3 TpuronoMmeTrpud. TeopeMbl KOCHHYCOB U 16 1 bubmmnoreka LJOK
CHUHYCOB. PellieHue TpeyrojibHIKOB https://m.edsoo.ru/7f41al2¢c
4 [IpeobpazoBanne nmogodus. Merpudeckue 10 ) bubmmnoreka LJOK
COOTHOILEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢c
buomnotexa [IJOK
5 B 12 1
SATGRE! https://m.edsoo.ru/7t41al2¢
6 JlexapToBBI KOOPAWHATEI HA IIOCKOCTH 9 1 Rrpioiexa O
P P https://m.edsoo.ru/7f41al2¢
[IpaBUIBEHBIE MHOTOYTOJIBHUKH. JJTHHA
7 OKPY>KHOCTH M IUIOLIaAb Kpyra. Berancienue 8 RFOTIOLEK HOK
Py _ Haab Kpyra. https://m.edsoo.ru/7f41al2¢
mJIomaaei
buomnotexa [JOK
8 JlBHKEHHA 1LI0CKOCTH 6 https://m.edsoo.ru/7f41al2¢c
9 IToBTOpEeHWE, 0000IIEHUE, CHCTEMATH3 AL 4 . buomnotexa [JOK
3HAHUI https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO HACOB T1O I[TPOTPAMME 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

IHOYPOYHOE INTAHUPOBAHHUE

9 KUIIACC
Koan4ectBo yacos Jlara JNeKTPOHHbIE
Ne o/ Tema ypoka IlpakTH4eckne uudgposbie
Bcero | KonTpoabHble H3y4eHus
GoTLI padoTsbl o0pa3oBaTelbHbIE
pa pecypcesbl
1 [loBTOpeHnue marepuana, )
H3YYEHHOI'O B 8 KJlacce
2 [loBTOpeHue marepuana, )
H3YYEHHOI'O B 8 KJlacce
3 Bxonnas koHTpoNbHas ) )
pabora
Onpenenenue
4 TPHUTOHOMETPHUECKUX 1 bubnmnoreka LJOK
¢dbyukumi yriros ot 0° 1o https://m.edsoo.ru/8al424bc
180°
5 MopMyIIBI TPUBEACHUS 1
6 TeopeMa KOCHHYCOB 1 bubmmorexa LIOK
P y https://m.edsoo.ru/8al4336¢
7 TeopeMa KOCHHYCOB 1
8 TeopeMa KOCHHYCOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42d5e
bu6mmorexa [JOK
9 T 1
SOPEke SPRYCSR bttps://m.edsoo.ru/8al42e8a
10 Teopema cunycoB 1

11

TeopeMa CUHYCOB



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a

HaxoxnaeHnue 1iMH cTOpoH

bub6mmorexa [JOK

12
1 BEITAIH yTIIOB https://m.edsoo.ru/8al430b0
TPEYroJIbHUKOB
13 Permrennie TpeyronbHUKOB bubnnorexa [IOK
pey https://m.edsoo.ru/Sal42ac0_
14 Permrennie TpeyronbHUKOB bubnnorexa [IOK
pey https://m.edsoo.ru/8al42ac(
15 Pemenne TpeyroIbHUKOB bubmorexa LOK
pey https://m.edsoo.ru/8al42ac0
16 Perrenyie TpeyronbHUKOB bubmorexa LIOK
pey https://m.edsoo.ru/8al42ac0
[IpakTyeckoe
17 OpPUMEHEHHE TEOPEM bubmorexa LIOK
P P https://m.edsoo.ru/8al42c3c
CHHYCOB M KOCHHYCOB
[IpakTyeckoe
18 NMpUMEHEHHE TeOpEM
CHHYCOB M KOCHHYCOB
KonTponsHas pabota o
" brubmotexa [TOK
19 TeMe "Pemrenne
" https://m.edsoo.ru/8al4392a
TPEYTOJIBHUKOB
20 ITonaTne o bubmnotexa [JOK
npeoOpa3oBaHUH TOAOOWS https://m.edsoo.ru/8al43ab0
CoOTBETCTBEHHBIE
bu6mmnorexa [JOK
21 SJIEMEHTHI MOA00HBIX
https://m.edsoo.ru/8al43ded
$uryp
CoOOTBETCTBEHHBIE
22 SJIEMEHTHI MOA00HBIX

¢uryp



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4

Teopema o0 NpoU3BEAECHUHU
OTPE3KOB XOpJ, TEOpEMa O

23 IIPOHU3BEeNEHHUH OTPE3KOB bubsmorexa LIOK
P A P https://m.edsoo.ru/8al14406¢
CEKYILIHX, TEOPEMA O
KBaJipaTe KacaTeJIbHOU
Teopema 0 NpoOU3BEAECHUHU
OTPE3KOB XOpJH, TeOpeEMa O
24 HTI())I/IBBC eHIEIi[ oT CIZ)’,KOB bubsmorexa LIOK
P A P https://m.edsoo.ru/8al441a4
CEKYILIHX, TEOPEMA O
KBaJipaTe KacaTeJIbHOU
Teopema 0 npoU3BEAECHUHU
OTPE3KOB XOpJH, TeOpeEMa O
25 HTI())I/IBBC CHIEIi[ oT CIZ)’:KOB bubumorexa LIOK
P A P https://m.edsoo.ru/8al442da
CEKYILHX, TEOpPEMA O
KBaJipaTe KacaTeIbHOU
[IpumeHeHue TeopeM B
26 eIlIEeHUH TeOMeTPHIECKUX bubmorexa [OK
P P https://m.edsoo.ru/8al43{06
3ajad
[TpuMeHeHNe TeopeM B
27 CIICHNH TEOMETPHUUECKNX bubmorexa LOK
P P https://m.edsoo.ru/8al443fc
3ajad
[TpuMeHeHMe TeopeM B
28 CIICHNH TEOMETPHUUECKNX bubmorexa LIOK
P P https://m.edsoo.ru/8a144578
33144
KonTponbhas pabora no
teme "[IpeobpazoBanue
bu6nnorexa [JOK
29 nmofobus. MeTpudeckne

COOTHOIIICHUA B
OKpY>KHOCTH"

https://m.edsoo.ru/8al1447a8



https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

OnpeneneHue BEKTOPOB.
Puznyueckuii u

bu6mmnorexa [JOK

30
TeOMeTPUHIECKUN CMBICTT https://m.edsoo.ru/8a144960
BEKTOPOB
CnoxxeHue 1 BbIMUTAHUE
bu6mmnorexa [JOK
31 BEKTOPOB, YMHOKEHHE
https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YHCIIO
CnoxxeHue 1 BbIMUTAHUE
bu6mmnorexa [JOK
32 BEKTOPOB, YMHOKEHHE
https://m.edsoo.ru/8al44d52
BEKTOpa Ha YHCIIO
CrnoxxeHne W BBIYUTaHUE
33 BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha YHCIIO
Pasnoxenne BekTopa o
34 JIBYM HEKOJUITMHEAPHBIM
BEKTOpaM
bubmorexa [TOK
35 Koopaunatsel BekTOpa 1
https://m.edsoo.ru/8al44tbe
CkanspHoe TpoH3BeIEHUE
36 BEKTOPOB, €I0 IPUMEHEHHUE brubmorexa [TOK
JUIS HaXOXJeHUA JUIMH U https://m.edsoo.ru/8a14539¢
YIJIOB
CkansipHoe nmpou3BeIeHUE
37 BEKTOPOB, €I'0 IPUMEHEHHE bu6nnorexa [JOK
JUIS1 HaXOXKJeHUS JUIMH U https://m.edsoo.ru/8al4550e
yIJIOB
13 Pemenue 3amau ¢ bubmorexa [TOK

IIOMOIBIO BEKTOPOB

https://m.edsoo.ru/8al44cla



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

Perenue 3azau ¢

bu6nmnorexa [JOK

39 MOMOII[BI0 BEKTOPOB https://m.edsoo.ru/8al458c4
40 IIpumeHeHue BEKTOPOB IS
pelieHus 3a1a4 Gu3uKu
A1 KoHTponbHas pabdoTta mo bubmmnoreka [JOK
Teme "BekToph!" https://m.edsoo.ru/8a145b08
47 JlekapTOBBI KOOPAMHATHI
TOUeK Ha TUIOCKOCTH
43 YpaBHeHHE NpAMOI bubmmorexa [IOK
https://m.edsoo.ru/8al45¢48
44 YpaBHeHue npsamoi
bu6mmnorexa [JOK
& YPABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
Koopaunats! Touek
46 [IEPECEYECHUS OKPYKHOCTH bubmmorexa [IOK
3 https://m.edsoo.ru/8a146620
W TIpAMOit
MeTo KoOpAHHAT TIpH
47 pEIlIeHNH TeOMEeTPUIECKUX
3a/la4, MpakTHUEeCKHUX 3a7a4
MeTona xoopAWHAT TPH
48 pELIEHUH Te€OMETPUUECKUX
3a/la4, TpakTHUEeCKHUX 3a71a4
MeTona xoopAWHAT TPH
49 pEUIEHUHN T€OMETPHUECKHUX
3a/lay, TpakTHUYeCKUX 3a1a4
KonTponsHas pabota o
50 Teme "JlexapToBBI bubmnoreka LJOK

KOOPJAWHATHI Ha
mockoctTn"

https://m.edsoo.ru/8al46e0e



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

[IpaBuibHBIE

51 MHOTOYTOJBbHUKH bubmorexa LLOK
y ’ https://m.edsoo.ru/8al46fda
BBIYHCIICHHE HX 3JIEMEHTOB
5) Uucno wn. Hnuna bubmnotexa [JOK
OKPYKHOCTH https://m.edsoo.ru/8al1472¢8
53 Uucno wn. JanHa bubmnotexa [JOK
OKPY>KHOCTH https://m.edsoo.ru/8al4714¢
54 JImuHa OyTH OKpY>KHOCTH
bu6nmnorexa [JOK
55 Pannannag mepa yria
https://m.edsoo.ru/8al4714c
56 [1nowank kpyra, cekropa, bubmmoreka LIOK
CErMeHTa https://m.edsoo.ru/8a147426
57 ILmomans kpyra, cexropa, bubmmnoreka LJOK
cerMeHTa https://m.edsoo.ru/8al147750
58 ILmomans kpyra, cexropa, bubmnoreka LJOK
CEerMeHTa https://m.edsoo.ru/8al47750
59 TTonstne o ABMXEHUHN bubmnotexa [JOK
TIOCKOCTH https://m.edsoo.ru/8al147¢82
60 [TapannensHBIN MepeHoC, bubmmnoreka LJOK
MTOBOPOT https://m.edsoo.ru/8a147f16
61 [TapannensHBIi NTEpeHOC, brubmorexa [TOK
MOBOPOT https://m.edsoo.ru/8al47{16
& [TapanneasHEIN TEpeHoC,
TTOBOPOT
63 [TapannensHblil nEpeHoC,
MOBOPOT
64 ITpuMeHeHne TBMKEHNH bu6nnorexa [JOK

IIPU PELLEHUH 3a/1a4

https://m.edsoo.ru/8al480e2



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

65

KonTponbhas pabota no
TemaM "[IpaBunbHBIE
MHOTOYTOJBHUKH.
Oxpy>KHOCTb. JIBUKEHUS
TIOCKOCTH"

66

[loBTOpenue, 0bobLIEHNE,
CHUCTEMaTH3allNs 3HAHUH.
N3zMepenne
TE€OMETPHUUECKHUX BETUUHH.
TpeyronsLHHAKH.
[TapannensHble u
MEePHEHAUKYIISIPHBIE
psiMble

bu6mmnorexka [JOK
https://m.edsoo.ru/8al 48524

67

68

[ToBTOpEHME, 0600IICHHE,
CHUCTeMAaTH3aIis 3HAHUH.
OXpY>KHOCTE W KPYT.
I'eoMeTpuueckue
TOCTPOCHUS. YTIIBI B
OKPYKHOCTH. BrincanHkie 1
ONHCaHHBbIE OKPY>KHOCTH
MHOTOYTONEHUKOB

HTororast KOHTpOIKHAS
pabora

bu6mmnorexa [JOK
https://m.edsoo.ru/8al148920

OBLLEE
KOJIMYECTBO
YACOB TIO
TTPOTPAMME

68

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148920

IPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIBTATAM OCBOEHHMS OCHOBHOI OBPA30OBATEJBHOM

INPOI'PAMMBbI
9 KUIIACC
Kox IIpoBepsiemble peaMeTHBIE pPe3yJabTATHI OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO o011ero o0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
3HaTh TpUTrOHOMETpHUeCKHe (QYHKIMU OCTPHIX YIJIOB, HAXOAUTh € WX IOMOIIBIO pa3IUYHBIE DIIEMEHTHI
6.1 MPSIMOYTOJILHOTO TPEeYroflbHUKa («pellieHne TMpSMOYTONbHBIX TpeYroJbHUKOB»). HaxomuTs (¢ moMolibio
KaJIbKyJISATOpa) JUIMHBI U YTIIBI A1 HeTaOMUYHBIX 3HAUCHUI
6o [Tonb3oBaThes GopMylTaMH TIPHUBENEHHS M OCHOBHBIM TPUTOHOMETPHUECKHM TOXISCTBOM [UISL HAXOXKIACHUS
' COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKUMHU BETHINHAMUI
63 Hcnonp30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JJIS HAXOKISHHS PA3IMYHBIX JIEMEHTOB TPEYroJbHUKa («pelieHHe
' TPEYTOJIBLHUKOBY ), IPUMEHSITh UX MPH PEIICHUH TeOMeTpHIeCcKUX 3a/1ad
Bnagets moHsTHSMEM NpeoOpa3oBaHMs MOAOOUS, COOTBETCTBEHHBIX AIIEMEHTOB MOJ0OHBIX ¢uryp. Ilomb3oBaThes
64 CBOMCTBaMH TMOAOOHS TMPOU3BOIBHBIX (UTYP, YMETh BBIUUCIATH JIMHBI U HAXOOUThH YINIBI Y MOJAOOHBIX QUTYP.
' [IpuMeHaTh cBoiicTBa MOAOOMS B MpakTHUEeCKMX 3afadax. YMeTh NPUBOAMTHL TpPHUMEPHl MOJOOHBIX (QUTYp B
OKpY>KarollleM MUpe
65 [Tonp30BaThes TeopeMaMH O TNPOUM3BEACHHHM OTPE3KOB XOpHA, O MPOU3BENEHHWH OTPE3KOB CEKYIIMX, O KBaJpaTe
. KacaTelbHON




ITonws30BaThCA BEKTOpaMH, IMOHUMATh HUX FCOMCTpI/ILICCKI/Iﬁ n (1)H3HLICCKI/H\/'I CMBICII, IPUMCHATL HMX B PCUICHUHN

6.6 reoMeTpHUECKUX U (PU3NUECKUX 3a1a4. [[puMeHATh cKalspHOe MPOM3BEACHNE BEKTOPOB A HaXOXACHUS AJTHH U
YIJIOB
Ilonp30BaThes METOAOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSTh €r0 B PEIICHHH I'eOMETPHUYECKHX M NMPaKTHUECKUX
6.7
3aj1a4
BrnaneTs NOHATHAMM MPaBHIBHOTO MHOTOYTOJBHUKA, [UTMHBI OKPY>KHOCTH, [UTMHBI IYTH OKPYXHOCTH M paJMaHHON
6.8 Mephl YIjla, YMETh BBIUMCIATH IUIOMIAAL Kpyra M ero dacTei. [I[pUMeHATh MoyueHHBle YMEHUS B NMPaKTHUYECKUX
3ajavax
6.9 HaxonuTe ocl MM LEHTPBl CHMMETPUHU (GUTYP, TPUMEHATD ABHKEHHS TUIOCKOCTH B MPOCTEHIIINX CITydasx
[IpuMeHATs MOMyUeHHBIE 3HAHUS Ha TPAaKTHKE — CTPOUTh MaTeMaTHUYeCKHe MOJENHN AJS 3a/lad peabHON JKU3HU U
6.10 MIPOBOUTH COOTBETCTBYIOIIHNE BEIYHCICHHUS C TPHUMEHEHHEM NMTOO0US M TPUTOHOMETPHUECKHX (PYHKIMH (TTOB3YsICh,

r7ie He0OXOAMMO, KaJbKyJIITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAJEP KAHUA

9 KVIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA

6 I'eomeTpus

6.1 Cunyc, kocunyc, TaureHc ynios ot 0 1o 180°. OcHoBHOE TpUrOHOMETpHYECKOE TOXKAeCTBO. DOpMyITBI IIPHBEIEHUS

62 Pemienne TpeyronbHukoB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. PellleHHMe NpakTHUECKHMX 3ajad C HCIOJIb30BaHHEM
' TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB

6.3 [IpeoGpazopanue monodud. [lonodue coOTBETCTBEHHBIX IIEMEHTOB

6.4 TeopeMa o ipou3BeIeHNH OTPE3KOB XOP/[, TEOPEMBI O TPOU3BEACHUH OTPE3KOB CEKYILMX, TEOpeMa O KBaJpaTe KacaTeIbHOU

65 Bexrop, annHa (MOAynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIOIOKHO HANPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMK HaJl BEKTOpaMHU. PaznoxeHne BeKTopa Mo JBYM HEKOJUTMHEapHBIM BEKTOpaM

6.6 Koopaunatse!l BekTopa. CKanspHOE IPON3BENEHNE BEKTOPOB, IIPUMEHEHHUE JUTSl HAXOKIEHUS ITHH U YTJIOB

67 JlekapToBBI KOOPIMHATHI Ha IUTOCKOCTH. Y paBHEHUS MPSAMOH M OKPYXHOCTH B KOOpIMHATaX, NMepecedeHue OKpyKHOcTeH U
' IpSAMBIX. MeToJ] KOOpAMHAT M €ro MpUMEHEHHE

6.8 IIpaBMIIBHBIE MHOTOYTOJIBHUKH

6.9 JltnHa okpyKXHOCTH. ['pagycHas U paguaHHas Mepa YIJia, BBIYUCIEHHE JUIHH AyT OKPYKHOCTEH

6.10 [Inomane kpyra, cekTopa, CErMeHTa

6.11 JIBI>KEHMS TTOCKOCTH M BHYTPEHHNE CHMMETPHH GUTYp (31eMeHTapHbIe TipeAcTaBieHus). [lapamnensHelil nepeHoc. [loBopoT




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM Pe3y/JIbTATAM O0CBOEHHsI OCHOBHOI1 00pa3oBaTeIbHOIl
NPOrpaMMbl OCHOBHOT'0 001ero oopasosanus Ha ocHoBe PT'OC

VMenne OIIEpHUPOBATH ITOHATHAMHU: MHOXKECTBO, ITIOAMHOXKECTBO, OIICPpALIMH HAl MHOXKCCTBAMU; YMCHHUE OIICPUPOBATH
IIOHATHUAMM: rpa(b, CBS3HBII rpa(b, ACPEBO, LHUKII, MPUMCEHATL HUX IIPU PEIICHHUHU 3aJa4; YMEHHUC HCIIOJIB30BATH
rpa(bnqecxoe MPECACTABJICHUC MHOXKCECTB IJIsI OIMUCAHUA PCAJIbHBIX ITPOLCCCOB U HBHCHHﬁ, IIpH pEIICHUH 3a4a4 U3

OPYTUX YUeOHBIX NPEIMETOB

VMenne OIICPHUPOBATHL TIOHATUAMMU: OIIPEHACICHUEC, AKCHUOMA, TEOpEMaA, MOKA3ATCIBCTBO; YMCHHE PACIIO3HABATH
HUCTHHHBIC U JIOKHBIC BBICKA3bIBAHUSA, IIPUBOANTE NPUMCEPBI U KOHTPIIPUMEPEIL, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUA

BBICKa3EIBAaHUH

VMenne OIICPUPOBATH TOHATHAMMU: HATYPAJIBHOC YHCIIO, ITPOCTOC U COCTABHOC YHUCIO, NCIUMOCTL HATYypaJlbHBIX
YHUCCI, IIPU3HAKHU ACITMMOCTH, LIEITOC YHUCIIO, MOOYJIb YHUCIIA, OOBIKHOBEHHAS ,Z[pO6B n JccaTUYHasA ,Z[pO6B, CTaH,Z[apTHHﬁ
BUIO HYHCIIA, PAllMOHAJIIBHOC YHCIIO, HpPPALHOHATIBHOC YHCIIO, apI/I(bMCTI/ILICCKI/H\/’I KBa,Z[paTHLIﬁ KOpCHb, YMCHHC
BBITIOJIHATH HCﬁCTBHH C YHCJIaMH, CpaBHHUBATH M YIOPANOYUHMBATL YHUCIA, NPCACTABIATH YHCIIA Ha KOOPHHHaTHOﬁ

MPSAMOH, OKPYTJIATh YHCIa; YMEHUE J1eNIaTh MPUKUAKY U OLEHKY Pe3yJIbTaTa BEIUNCICHUH

Kon
NpOBEPSIEMOro
TpebdoBaHUSA

1

2

3

4

VYMeHHe omnmepHpoBaTh MOHATHAMM: CTENEHb C LENBIM IOKa3aTeneM, apupMeTHUeCKHH KBaJpaTHBI KOPEHS,
MHOTO4JIEH, anredpanyeckas ApoOb, TOKAECTBO; 3HAKOMCTBO ¢ KOpPHEM HATYpalbHOW CTETEHH OOJbIIe €AMHUIIBL;
YMEHHE BBITIOTHATH PacuéThl MO (opMynaM, MpeoOpa3oBaHUS LENBIX, JPOOHO-PALMOHANBHBIX BBIPAKEHHH H
BBIpa)KEHUI ¢ KOPHAMMU, pa3oKeHNEe MHOTOMWIEHa Ha MHOXKUTEINH, B TOM YHCIIE C UCTIONb30BaHHEM (POPMYIT Pa3HOCTH

KBaaApaToOB U KBaJlpaTa CYMMBI U PA3HOCTH




VMenne OIIEPpHUPOBATH IMOHATHAMHU: YUCIIOBOC PABCHCTBO, YPABHEHHUC C OHHOﬁ HCpCMCHHOﬁ, YHUCJIOBOC HEPABCHCTBO,
HEPaBCHCTBO C HCpCMCHHOﬁ; YMEHHUC peIlaTh JIMHEHHBEIE H KBaApaTHBIC YpPAaBHCHUA, ,Z[pO6HO—paI_[I/IOHaJ'IBHLIC
YpaBHCHHUA C OHHOﬁ HCpCMCHHOﬁ, CHCTEMBI IBYX JIMHETHBIX ypaBHeHHfI, JIMHEITHBIE HEpPaBCHCTBA U UX CHUCTCEMBI,
KBaJApaTHBIC 1 ,Z[pO6HO—paI_[I/IOHaJ'IBHLIC HEpaBCHCTBA € OHHOﬁ HCpCMCHHOﬁ, B TOM HHCJIC IIPU PCUICHHUH 3ada4 U3
APYTUux mnpeaAMETOB M IMPAKTHYCCKUX 3aJav; YMCHHE HCIOJbB30BATL KOOPAMHATHYIO THPAMYIO W KOOPAWHATHYRO

IIJTIOCKOCTS AJIA I/I306pa)KCHI/I$I pCH_ICHI/Iﬁ ypaBHCHI/H\/'I, HEPAaBCHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATUAMU: (PYHKIUS, TpaduK GYHKUNH, HYTH (PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKH BO3pPAcTaHUs, yObIBaHMS, HaHOOJNbIIEe M HaWMEHbIlee 3HAYCHUS (PYHKLUMH; YMEHHE ONEepHpOBAThH
MOHATHAMM: TpsMas TPONOPLUMOHANBHOCTh, JHHEHHas (YHKUMSA, KBagpaTHUHas (yHKUMS, oOpaTHas
MPONOPLHOHATBHOCTD, Mapadona, Tunepoosa; yMeHHe CTPOUTh rpaduku (YHKIMH, MCMONb30BaTh IpadpuKu A
OTpeIeNIeHNs CBOMCTB MPOLIECCOB U 3aBUCHMOCTEH, TS pellieHHd 3a7ay U3 IPYTUX YUeOHBIX PEeAMETOB U peallbHON

KU3HHU; YMCHHC BhIpaXXaThb Q)opMynaMH 3aBUCUMOCTH MEKAY BEIIMUNHaAMHU

VMenne OIIEPHUPOBATH NOHATUAMMU: ITOCIICNOBATCIILHOCTD, apI/I(bMCTI/ILICCKaSI H TCOMETpHYICCKAA IPOTPECCHHN; YMCHHUEC
HCIIOIB30BATEL CBOMCTBA HOCHCHOBaTCHBHOCTCﬁ, (1)OpMy.]'ILI CYMMBI © O6H_[CFO WICHA IIpU pCUICHUH 3a1a4, B TOM YHUCJIC

3aja4 U3 IpYruX y4eOHBIX MPEIMETOB U peaTbHOMN KU3HU

VMenne pemiaTh 3ala4M pa3HbIX TUIIOB (B TOM YHCJIC Ha MPOUECHTHI, JOJIN U YaCTH, IBUKCHHUC, pa60Ty, LICHY TOBAapoOB
U CTOMMOCTH IIOKYIIOK M YCIYTI, HAJIOTH, 3ada4U M3 obacTH YIpaBJ€HUA JIUYHBIMH U ceMeHHBIMHU Q)HHchaMH);
YMEHHUC COCTABIATHL BBIPAXKCHUA, YpPaBHCHUA, HEPABCHCTBA MW CHCTCMBI IIO YCIOBHUIO 3aJavd, HCCIICOOBATH

TIOJTYUCHHOC PCUICHUC U OLICHHUBATL HpaB,Z[OHO,Z[O6HOCTB TIOJTYUCHHBIX PE3YIILTATOB

VYMeHHe omnepupoBaTh MOHATHUAMH: (PUTypa, TOUKa, OTPE3OK, NpsAMas, JIyd, JIOMaHas, yroi, MHOTOYTOJBHHK,
TPEYTrOJNbHUK, PaBHOOEIPEHHBIH M PaBHOCTOPOHHUM TPEYTrONBHUKH, NMPSIMOYTOJIBHBIN TPEYroNbHUK, MeIHaHa,
OHCCeKTpuca M BBICOTa TPEYTONBbHUKA, UETBIPEXYTONBHHK, NMapajule]orpaMM, poMO, NMpsIMOYTOJbHHK, KBajapart,
Tpamneiys; OKpy>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHUE peliaTh 3a/1a4H,
B TOM YHCII€ M3 TOBCEIHEBHON >KM3HU, Ha HAXOXXJACHHE NeOMETPUUYECKUX BEIHUMH C NMPUMEHEHHEM HM3YHYEeHHBIX

CBOMCTB (pUTYp U PaKTOB
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VYMeHHe oOmepupoBaTh TOHATHSAMM: PpaBEHCTBO (HUIyp, paBEHCTBO TPEYrOJbHUKOB; MapalIeIbHOCTh U
NEePNEHANKYIAPHOCT MPAMBIX, YTOJI MEXIY NMPSAMBIMH, TIEPICHANKYISAP, HAKIOHHAs, MPOEKLHs, mogodue ¢puryp,
MOJOOHBIE TPEYTOJILHUKH, CHUMMETPHS OTHOCHTEIBHO TOUKM M TIPAMOM; yMEHHe paclo3HaBaThb pPaBEHCTBO,

CUMMETPHIO U Tofo0ue GUryp, napauieTbHOCTh U NEPIEHANKYIIPHOCTD MPSIMBIX B OKpY>KaroIlleM MHpe

11

VYMeHue oneprpoBaTh MOHATHAMH: [UIHHA, PACCTOSHHUE, YToJl (BEIMYMHA YIila, CHHYC M KOCHUHYC YIJla TPEyTroJbHHKa),
TUTOILAb; YMEHHE OLICHUBATh Pa3Mephl MPEAMETOB 1 OOBEKTOB B OKPY KaIOIIEM MHUpPE; YMEHHE MTPUMEHATE (POPMYJITBI
nepuMeTpa M TJIOLIaJd MHOTOYTOJBHHUKOB, JJHMHBI OKPYXHOCTH M IUIOIAAM Kpyra, oobema MpsIMOYTOJBHOTO
napaeNenunea; yMEHHE TPHMEHATh TPHU3HAKM pPAaBEHCTBA TPEYTOJNBHUKOB, TEOpPEMy O CyMMeE YIJIOB
TpeyroibHuka, TeopeMmy Iludaropa, TpUrOHOMETPHUECKHE COOTHOLIEHMS IS BBIUYMCIEHUS IIMH, PAacCTOSHUII,

wronagei
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VYMeHne m3zobpaxaTh TUTOCKHE (GHUTYyphl M MX KOMOMHAIINM, MPOCTPAHCTBEHHBIE (PUTYpPHI OT PYKH, C TOMOLIBLIO

LICpTé)KHI:IX HHCTPYMCHTOB M SJICKTPOHHBIX CPEACTB 110 TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHHUIO
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VMenne OIICpHUPOBAThL TIOHATHAMHU: TIPAMOYI'OJIbHad CHUCTEMA KOOPAWHAT; KOOPHAHUHATHI TOYKH, BCKTOpP, CyMMa
BEKTOPOB, IIPOU3IBEACHNE BEKTOPA Ha YUCIIO, CKAIIAPHOC TPOU3BEACHUE BEKTOPOB,; YMEHHUEC HCIIOJIL30BAaTh BEKTOPHI 1
KOOPAWHATHI I IPEACTABIICHUA JaHHBIX U PCUICHHUA 3a1a4, B TOM YHCJIC U3 IPYTHUX yLIC6HLIX IIpECIAMETOB U pCaHBHOﬁ

JKHU3HU
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VYMeHHe onepupoBaTh TMOHATHAMM: CTOJOHMKOBBIE W KPYTOBBIE THArpaMMbl, TaONUIEI, cpelHee apu(PMETHUECKOE,
Me/lMaHa, HauOoJblliee U HAUMEHbIlee 3HAaUeHUS, pa3Max YHCcIOBOro Habopa; yMeHHe H3BJIeKaTh, HHTEPIPETHPOBATh
U TIpeoOpa3oBBIBaTh MH(OPMAIIHMIO, MPEICTABICHHYIO B TaOMUIaX M Ha AUarpaMMax, OTpa)Kalollyl CBONCTBAa M
XapaKTEPUCTUKH pealIbHBIX MPOLECCOB M ABJICHUI; YMEHHE paclio3HaBaTh H3MEHUNBBIE BETMUMHBI B OKPYXKAIOILEM

MUpe

15

VYMeHHe omnepHpoBaTh MOHATHUSAMH: CIy4YailHBIH ONBIT (CIydalHBIH SKCIEPHUMEHT), 3JEMEHTapHOe COOBITHE
(37eMeHTapHBIH HMCXO[) CIIy4aifHOTO ONBITA, cAy4daiHoe COOBITHE, BEPOATHOCTh COOBITHS; yYMEHHE HaXOAMTh

BEPOATHOCTH CﬂyqaﬁHLIX COOBITHH B OIIBITax ¢ PAaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHU CO6LITI/I$IMI/I; YMEHHUE peIIaTh




3aavuu METOOOM OPraHU30BaHHOT'O Hepe6opa U C HCIIOJIL30BAaHHMEM IIpaBHUJIa YMHOXCHUA; YMCHUC OLICHUBATH
BEPOATHOCTH PCAIBHBIX COOEBITHH H HBHCHHﬁ, IIOHUMAaTh pOJIb IMPAKTHYCCKU HOOCTOBEPHBIX U MAITOBCPOATHBIX
COOBITHH B OKpYXKaroleM MUPE U B )KU3HHU 3HAKOMCTBO € TIOHATHEM HE3aBUCUMBIX CO6LITHﬁ; 3HaAaKOMCTBO C 3aKOHOM

OOJILIIIHX YHCENT U €T0 POJIBIO B MAaCCOBBIX ABJICHUAX
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VMenne BLI6I/IpaTB HO,Z[XO,Z[}II_LII/H\/’I HBYqCHHLIﬁ METOH MJIA PEIICHUA 3ada'u, ITPUBOANTE ITPUMEPEI MAaTEMATUUCCKHUX
3aKOHOMCpHOCTCﬁ B IIPUPOAC U KU3HH, PACIIO3HABATDH IPOABJICHUC 3daKOHOB MAaTEMAaTHKH B UCKYCCTBE, OIIUCHIBATH
OTACIBHBIC BBIAANOIMHUECH PE3YIILTATHI, MOJIYUCHHBIC B XOAC PASBUTHA MAaTEMATUKHN KaK HAYKH, IIPUBOIUTH ITPUMEPEI

MaTEMaTHUYCCKUX OTKpLITHfI " UX aBTOpPOB B OTEeUYECTBEHHON H BCCMHpHOﬁ HCTOPpHUHU




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA

1 Uucna ¥ BEIYMCICHHS

1.1 Hatypanbnsle u niensle yncna. [I[pu3Haku JeTMMOCTH LETbIX YUCE

1.2 OOBIKHOBEHHBIE M IECATUYHBIE TPOOH, TIPOLIEHTHI, OECKOHEUHBIE TEpHOANYECKHE APOOH

1.3 ParmonansHeie uncna. ApupMeTHIecKie oNepalty ¢ pallioHaTbHBIMH YHCITIaMHU

1.4 JlelicTBuTenpHbie ynicha. ApudpMeTHIecKre ONepaluy ¢ AeHCTBUTEIBHBIMI YHCTaMHI

1.5 [TpubnmxEHHBIE BEIUMCIIEHUS, TPaBUiIa OKPYTJIEHH, TIPUKH/IKA U OLICHKA pe3yIbTaTa BEIYMCICHUN
2 Anrebpanveckie BhIpaXeHHs

2.1 bykBeHHBIE BEIpaXKeHHS (BBIpaXKEHHS ¢ IEpEMEHHBIMHU )

2.2 Crenens ¢ HenbIM nokazareneM. CTeNneHs ¢ palMOHANBHBIM Moka3ateiaeM. CBOHMCTBa CTEIEHN

23 MHorouneHsl

2.4 Anrebpantieckas qpoob

2.5 ApudmeTniecknil KOpeHb HaTypallbHOU cTeneHu. J{eHcTBUSA ¢ apudpMeTHUECKUMH KOPHIMH HaTypaJIbHOMN CTENEHH
3 VYpaBHEHHS K HEPABEHCTBA

3.1 Lenble U ApOoOGHO-paIOHAIbHEIE ypaBHEHUS. CHCTEMBI M COBOKYTTHOCTH YpaBHEHUH

3.2 Lenble 1 ApoOGHO-paliOHAIbHEIE HepaBeHCTBA. CHCTEMBI M COBOKYTTHOCTH HEPABEHCTB

3.3 Penrenne TekcTOBEIX 3a1a4

4 YucnoBble TOCIEI0BATENBHOCTH

4.1 ITocnegoBaTeILHOCTH, CIIOCOORI 3aJaHU IOCIEa0BATEIbHOCTEH




4.2 Apudmerndeckas U reoMeTpruieckas nporpeccui. Gopmyna clI0XKHBIX MTPOLEHTOB
5 OyHKIMH
@OyHKIMA, criocoObl 3a1anus GyHKUMHU. ['padpuk GyHkimmn. O6macTs onpeaeneHus U MHOXECTBO 3HaueHUH ¢pyHkuun. Hymn
5.1. ¢byHkimu. [IpoMeyTKH 3HAKOMOCTOSHCTBA. [[pOMEXYTKH MOHOTOHHOCTH (YHKUMH. MakcuMyMbl H MUHUMYMBI (pyHKLHH.
Hanbonbiiee n HanMeHblllee 3HaUeHHE (YHKIMU Ha TPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOH M TITOCKOCTH
6.1 KoopaunaTHas nmpsamas
6.2 JlexapTOBBl KOOPANHATEI Ha TUTOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUTYpHl M X CBOMCTBa
7.2 Tpeyronsank
7.3 MHOTOyroIbHUKH
7.4 OKpYyXHOCTB U KPYyT
7.5 H3mepenne reoMeTpHIECKUX BETUIHH
7.6 BekTopr! Ha IUTOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTHCTHKA
8.2 BeposTtHocTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padwi




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YYEHUKA

METOANYECKHUE MATEPHAJIBI IUIAA YUUTEJIA

HUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET bu6aunorexka HHOK






