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INOACHUTEJIbBHAS 3AIINCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «MATEMATHUKA»

B snoxy uugpoBoii Tpanchopmaiu Bcex cdep 4eaoBeUECKON JEesITeIbHOCTH HEBO3MOKHO
CTaTh O00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM Oe3 0a30BOM MaTeMaTH4eCKOH MOArOTOBKH.
V>ke B IIKOJIe MAaTeMaTUKa CIIYKUT ONOPHBIM MPEAMETOM Ul U3YUEHHs] CMEKHBIX TUCLIMILINH,
a TOCIe IIKOJIBI PeajbHONH HEOOXOAMMOCTBIO CTAaHOBUTCS HEMpPEphIBHOE O0Opa3oBaHHE, UTO
TpeOyeT TMONHOIEHHOW 0a30BOii 00IIe00pa30BaTeIbHON IMOATOTOBKM, B TOM 4YHCIE H
MaTeMaTH4eCKoi. DTo 0OyCIOBIEHO TEM, YTO B HAIIM JHU PACTET YUCIO MpOoeccui,
CBSI3aHHBIX C HEINOCPEJCTBEHHBIM IPUMEHEHUEM MAaTEMaTHKU: U B cepe 3KOHOMHUKU, U B
Ou3Hece, U B TEXHOJIOTHYECKUX 00JacTsAX, U Jake B T'yMaHUTapHbIX cepax. Takum obGpasom,
Kpyr HIKOJBHHMKOB, JUIi KOTOPbIX MaTeMaTHKa MOXXET CTaTb 3HAUYUMBIM IPEIMETOM,
pacumpsiercs. [IpakTuueckas Mojae3HOCTh MaTeMaTHKH OOYCIIOBJIEHA TEM, YTO €€ MpeIMeTOM
ABJISAIOTCS (DyHIAMEHTalbHbIE CTPYKTYphl HAIIEro MHpa: IMPOCTPAHCTBEHHbIE (QOPMBI U
KOJIMYECTBEHHBIE OTHOILIECHUS OT MPOCTEHUIINX, YCBAUBAEMbIX B HEMIOCPEICTBEHHOM OIIBITE, J10
JIOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX [UIsl Pa3BUTUS HAYYHBIX U NPUKIAAHBIX uaei. bes
KOHKPETHBIX MaTeMaTMYECKHUX 3HAHWW 3aTPyIHEHO NOHMMAHHUE INPUHIUIIOB YCTPONCTBA U
HCIIOJIb30BAaHUS COBPEMEHHON TEXHUKHU, BOCIPUATHE M MHTEpHpeTalus pa3HooOpa3HOU
COLMAJIBHOW, SKOHOMHMUYECKOH, MOIUTHYECKON HMH(popMaruu, Mano3pPpeKkTUBHA TOBCEJHEBHAS
IIpaKTUYECKasl JeSITeNbHOCTh. KaX1oMy 4YeloBEKy B CBOEH >KM3HM IPHUXOAUTCS BBIIOJIHATH
pacu€Tbl U COCTABIATH AJNTOPUTMBI, HAXOAWTh U TPUMEHATH (OPMYNbI, BIaJETh
MPAKTUYECKUMU IPpUEMaMH F€OMETPUUECKUX U3MEPEHUI U IIOCTPOCHUH, YNTATh HH(POPMALIHUIO,
NpPEJCTaBICHHYI0 B BuAe TaOnuu, JauarpaMM M TpadUKoB, KUTh B  YCIOBHAX
HEONpeAeNEHHOCTH M TIOHMMaTh BEPOSITHOCTHBIA  XapakTep CIy4dallHbIX  COOBITHIA.
OAHOBpPEMEHHO C pacuIMpeHueM cdep NMPUMEHEHHs] MAaTeMaTUKH B COBPEMEHHOM OOIECTBE
BcE€ Oojiee Ba)XKHBIM CTAaHOBUTCS MaTEeMaTHMYECKUW CTWJIb MBIIUICHUS, MPOSIBISIIOIINICS B
onpeeNEéHHBIX YMCTBEHHBIX HaBbIKaxX. B mpornecce n3yueHus MaTeMaTuky B apceHan NpuéMoB
Y METOJIOB MBILIUIEHUS YEIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCSA MHAYKIMS U ISAYKLUS,
0000IIeHHe W KOHKpETH3allus, aHalu3 M CHUHTe3, KJacCU(UKalUs W CUCTeMaTH3aIus,
abctparupoBanue M aHanorus. OOBEKThl MaTEeMaTHYECKUX YMO3AKIIOYEHHUH, MpaBWila HUX
KOHCTPYUPOBAHMSI  PACKPBIBAIOT MEXAaHM3M JIOTUYECKHX IOCTPOEHH, CIIOCOOCTBYIOT
BbIpaboTKe yMeHMsI (HOpMYIHpOBaTh, OOOCHOBBIBATH M JOKA3bIBATH CYXKIACHHS, TEM CaMbIM
pa3BUBAaIOT JIOTUYECKOE MbIIIeHHe. Benaymas poiab NOpUHAIIEKUT MaTreMaTHKEe U B
(GOpMUPOBAHUM ~ AITOPUTMHYECKONH KOMIIOHEHTHI MBIIUICHUS] W BOCHUTAaHUM yMEHUM
JIeCTBOBATh MO 3a/laHHBIM AJIFOPUTMaM, COBEPIIEHCTBOBATH M3BECTHBIE W KOHCTPYHPOBATH
HOBble. B mpomecce pemieHuss 3amad — OCHOBOM Y4eOHOM JEATENbHOCTH Ha YpOKax
MaTEeMaTUKM — pa3BUBAIOTCS TaKK€ TBOpYECKas M TPUKIATHAs CTOPOHBI MBIIUICHHUS.
OOyuenne MaTemaTuke MJaéT BO3MOXKHOCTH: pa3BUBaThb Yy OOY4YalOUIMXCS TOYHYIO,
panMoHaNbHYI0O W HMH(QOPMATUBHYIO peuyb; yYMEHHE OTOuparh Haubojee MOAXOIue
A3BIKOBBIE, CUMBOJIMUECKUE, TpaQueCcKue CPeACTBa AJIS BBIPAXKEHUS CY)KICHUHM M HarJIsIHOTO
ux mnpexacraBieHus. HeoOXOAMMBIM KOMIIOHEHTOM OOWIeHl KyJbTypsl B COBPEMEHHOM
TOJIKOBAaHUM ABJISIETCA O0OLIee 3HAKOMCTBO C METOJaMM II03HAHMs JI€HCTBUTENBHOCTH,
IpPEJCTaBICHUE O NpeAMETe M METOJaX MAaTeMAaTUKM, UX OTJIMYMHA OT METOJOB JPYIHX
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€CTECTBEHHbIX M TyMaHHUTApHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHHs MaTeMaTUKH JUIs
pelIeHusT HAay4YHBIX W NPHUKIATHBIX 3a1ad. TakuM oOpazom, mMaTematuueckoe oOpa3oBaHueE
BHOCUT CBOH BKJaa B (hopMupoBaHHE OOIIEH KyIbTyphl uelioBeka. M3ydeHne mareMaTHKH
TaKXXe CIOCOOCTBYET JCTETUYECKOMY BOCIHTAHHIO YEJIOBEKA, IOHHUMAHUIO KpacoThl |
U3AIIECTBA MAaTEMaTHYECKUX PACCYXIECHUH, BOCIIPHATHIO T€OMETPHUECKUX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HOEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

* (hopMUpOBaHHE [IEHTPAIBHBIX MATEMATUYECKUX TOHATHIA (UMCII0, BEITMYNHA, TEOMETPHYECKas
¢durypa, nepemMeHHas, BEPOSTHOCTb, (YHKIUS), OOECHEUMBAIOIIUX IPEEMCTBEHHOCTh M
NEPCIEKTUBHOCTh MaTEMAaTHIECKOTO 00pa30BaHUs 00yUYarOIINXCS;

* [10/iBe/IeHUE 00yUaroIMXCsl Ha IOCTYITHOM YPOBHE K OCO3HAHMIO B3aMMOCBSI3U MaTeMaTHKU U
OKpY’KaIoIIero MUpa, IOHMMAaHUE MaTEMAaTUKH KaK 4acTu OO0ILel KyIbTyphl YeJIOBEUECTBa;

* pa3BUTHE MHTEUIEKTYalIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00ydarolmuxcs, 03HaBaTeIbHON
AKTUBHOCTH, UCCJIEI0BATEIILCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS, HHTEpECa K U3YYCHUIO
MaTEMAaTHKH;

* (hopmupoBanre (YHKIMOHATHHOH MaTEeMaTHYeCKOH T'pPaMOTHOCTH: YMEHHs pPaclo3HaBaTh

NPOSIBJIICHUS MAaTEMaTHYECKUX TIOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX

JKU3HEHHBIX CHUTyallMsIX M TpPU M3YYEHUM JPYTUX Y4YEOHBIX NPEIMETOB, MPOSBICHUS

3aBUCHUMOCTEN M 3aKOHOMEpHOCTEH, (POpMyIMpOBaTh UX Ha SI3bIKE MAaTEMAaTUKU M CO3/1aBaTh

MaTEMaTUYECKUE MOJIENH, IPUMEHITh OCBOCHHBIM MaTeMaTHMYECKMH ammapar A peleHUs

IIPAKTUKO-OPUEHTUPOBAHHBIX  3a7ady, MHTEPIPETUPOBATh M  OLIEHUBATh  IIOJTYYECHHBIE

pe3ynbpTaTel. OCHOBHBIE JIMHUU COJEPKAaHUA Kypca MaTeMaTuku B 7— 9 kiaccax: «Yucna n

BBIYUCIIEHUS», «Anredpay («Anredpanueckue BbIpaKEHHs», «YPaBHEHUS U HEPaBEHCTBAY),

«DPynkuuny», «l'eomerpusi» («l'eomerpuyeckue ¢GuUrypel M UX cBoicTBa», «M3MepeHue

FEOMETPUUECKUX BEIUYMH»), «BepoaTHOCTh M cTaThcTHKay. JlaHHBIE JTUHUM pPa3BUBAIOTCS

napajuleIbHO, KaK/Jasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBUCUMO OJHA

OT Jpyrod, a B TECHOM KOHTaKTe W B3auMojeulcTBuu. Kpome 5TOro, Mx 0OBEeIUHSET

JIOTHYECKasl COCTaBIISIOIIasl, TPAJAULIMOHHO MPHUCYIIas MaTeMaTUKe U MPOHU3BIBAIOIIAS BCE

MaTeMaTHUYECKHUE KYPChl M COAEPKATEIbHbIE TUHUH.

ChopmynupoBannoe B DenepanibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe

OCHOBHOTO o0miero o0Opa3oBaHusi TpeOOBaHHE «yMETb OIEPUPOBATH  MOHATHAMU:

ONpCACIICHUEC, aKCUOMaA, TCOPEMA, 10Ka3aTCIIbLCTBO,

YMEHHME paclio3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUS, IPHUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHMSI U OTPULIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM
KypcaMm, a GopMHpOBaHHE JIOTUYECKUX YMEHUHN pacrpeessieTcsl 0 BCEM rofaM 00y4YeHHs Ha
YpOBHE OCHOBHOTO 001miero ooOpazoBanusa. Copepkanue oOpa3oBaHHS, COOTBETCTBYIOIIEE
IpeMETHBIM pe3yibTaTaM ocBoeHUs [IpumepHoii pabodel mporpamMMsl, pacrpeneaéHHbIM 10
rogam oOyudeHusi. CTpPyKTypHUpOBaHO TakKuM 00pa3oM, YTOObBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBEIM  BOIIpocaM oOyuaromuecs oOpamaiuch HEOAHOKpaTHO. OBiajneHue
MaTEMaTUYECKUMH TIOHATUSMU M HABBIKAMU OCYILIECTBIISUIOCH IOCJIEAOBATEIBHO U
MOCTYNATeNbHO, C COOJIIO/IEHNEM MTPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAIUCH
B OOIYI0 CUCTEMY MaTe€MaTHYECKHUX IMPEACTAaBICHUI 00y4aroluxcs, paciupsis U yriyouss
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e€, 00pazysl IpOYHbIE MHOXKECTBEHHbIE CBSI3U.
MECTO YYEBHOTI'O ITIPEJJMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

Ha uzyuenue yueOHoro npeamera Marematuka. «Anredpay» otrBoautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hezento), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca
(3 ywaca B Hepemwo); «I'eomerpusi» orBogutTcs 204 daca: B 7 kimacce — 68 vacoB (2 yaca B
Heqeno), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO)

IIJTIAHUPYEMBIE PE3YJIBTATbBI

IInanupyeMble pe3yJbTaTbl OCBOCHHMSI NPOrpaMMbl y4eOHOro Kypca «AJredpa» Ha
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHUSA MPOTrpaMMbl y4eOHOrOo Kypca «Amnredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSIBJICHUEM HHTEpeca K IPOLIJIOMY M HACTOSIIEMY POCCUHCKOM MATEMAaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSIM POCCHICKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYeCKOM IIKOJIbl, K MKCIOJb30BAaHUIO JTUX JOCTH)KEHMH B JPYrMX Haykax H
MPUKIAJHBIX cepax;

2) rpaIaHCKoe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBINOJHEHHUIO OOS3aHHOCTEM TIpakJaHMHA M pealu3alldd ero Ipas,
NPEJCTaBICHUEM O MATEeMAaTHYECKUX OCHOBAaX (YHKIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHUH, TPOLIEyp IPaXkKJAaHCKOro oOlecTBa (HarpuMep, BEIOOPHI, ONPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUUECKUM IMPUMEHEHUEM JOCTHUKEHHU
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIBbHO-3THYECKUX IIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AKTMBHOE YYAaCTHE B PEIICHUM NPAKTUYECKHUX 3a/1ad MaTeMAaTHYECKOU
HaNpaBICHHOCTH, OCO3HAHMEM BAKHOCTHM MAaTEeMaTH4EeCKOro 0Opa30BaHUS HA MPOTSHKEHUU
BCEHl JKM3HU M YCHEUIHOW NpOoQecCHOHATIBHON NEATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HaHHBIM BEIOOPOM U OCTPOCHUEM MHAWBUIYAIBHOW TPAEKTOPUU 00pa30BaHUS U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MAaT€MaTHYECKHX
00BEKTOB, 3a/a4, PELUICHHUH, pacCyX IeHUI, YMEHHUIO BUAETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHHUS:

OpHEHTAIMel B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIOBEKAa, MPUPOAbI M OOIIECTBA, MOHUMaHHEM
MaTeMaTHYECKOM HayKd Kak cQepbl UYEIOBEUECKOW AeATENIbHOCTH, JTaloB €€ pa3BUTHS U
3HQUMUMOCTH  JUIL  Pa3BUTHS  LMBWIM3ALMM, OBJIAJCHUEM  SA3BIKOM MaTEMaTUKH U
MaTeMaTHYeCKOW KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHPA, OBJIAJECHHEM MPOCTEUIINMHU
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HAaBBIKaMU MCCIIEZ0BATEIBCKOMN NEATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHpPOBaHMEe KYJBTYPbl 310POBbSI H
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

TFOTOBHOCTBIO IPUMEHATh MaTE€MaTHYECKHE 3HAaHUS B HHTEpEcax CBOETO 370pPOBbS,
BEJICHHUS 3/I0pOBOT0 00pa3a >KU3HHU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U
OT/bIXa, peryispHas (u3nueckas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA pedieKcui,
IIPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TAKOI'O )K€ IpaBa JPYyroro 4eiaoBeKa;

7) 3K0J10rnYecKoe BOCIIUTAHME:

OpHEHTAalel Ha NMPUMEHEHUE MAaTEeMAaTUYEeCKUX 3HAHMUU AJIs pelleHus 3a1ad B o0jacTu
COXPAHHOCTH OKpYXarolled Cpeapl, IMJIAHUPOBAHUSA IIOCTYNKOB M OLEHKM HX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKpY’Karolel cpefibl, OCO3HAHUEM IJI00AJIBbHOTO XapaKTepa 3KOJOTHYECKUX
poOJIeM U TyTeH WX perIeHus;

8) aganTanus K U3MEHAIIMMCS YCI0BUAM COLHAIBLHON M IPUPOAHON cpebl:

TOTOBHOCTBIO K JEUCTBUSAM B YCIIOBUSX HEONPEICIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO ACSITEIBHOCTb, B TOM YHACIE YMEHHUE YUUTHCS y IPYTUX
Jroed, IpuoOpeTaTh B COBMECTHON J1€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIUH U3
OIIbITA IPYTHX;

HE00XOMMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHHI, B TOM Yucie (OpMyIUpOBaTh HIIEH,
MOHSATHSI, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSX, B TOM UYHCJIE paHEE HEU3BECTHBIX, OCO3HABATH
Ne(PUIUTBHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, JIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYal[MIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallUl0 KaK BBI30B, TPEOYIONIMH KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaeMble PELICHHUs U
neicTBus, GopMyIupoBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble JlornyecKkue AeucTBHA:

® BBUIBISITh U XapaKkTEpU30BaTh CYIIECTBEHHbIE MNPU3HAKM MaTeMaTHUYeCKHX OOBEKTOB,
NOHATUHM, OTHOUIEHUH MEXIy MOHATHIMHU, (OpMyIHpOBaTh ONpEeNeHUs] HOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIA NMPH3HAK KiIaccH(UKalnU, OCHOBaHMA sl 0000IIEHUs U
CpPaBHEHHUS, KpUTEPUU ITPOBOAMMOI0O aHAJIN3a;

® BOCIPHUHMMATh, (OPMYIMPOBATH M TNPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTENIbHBIE H
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpeuMst B (hakTax,
TAHHBIX, HAOJIONEHUSAX M YTBEPXKACHUAX, MpeasaraTb KPUTEPUM JUIS BBISIBICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIOJb30BAHHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

e pa3buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKAECHUU (TpsSMble U OT MPOTHBHOIO),
IIPOBOJIUTh CAaMOCTOSITEJIbHO HECIIOXKHBIE JI0KA3aTeIbCTBA MaTeMaTH4YecKUX (DakKToB,
BBICTPAMBaTh APTYMEHTAIMIO, IPUBOAUTH IMPHUMEPHl U KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;



BbIOMpaTh cnoco0 pemeHus Yy4eOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HamOoJee MOIXOIAMIMA C YYETOM CaMOCTOSTEIbHO BBIJEIEHHBIX
KPUTEpHEB).

Ba3oBble uccienoBarejabcKue 1ecCTBUA .

HCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEI0BATEILCKUA HHCTPYMEHT MO3HAHUS, (DOPMYIHPOBAThH
BONIPOCHL, (PUKCHpYIOIIME NPOTHBOpPEUUE, MPOOJIEMYy, CaMOCTOSTEIbHO YCTaHABJIMBAThH
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIMIO, MHEHHE;
MPOBOAUTh IO CAMOCTOSATEIBHO COCTABICHHOMY IIJIaHY HECJOKHBIM JKCHEPHUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE MO0 YCTAaHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBhEeKTa,
3aBHUCHUMOCTEN 00BEKTOB MEX Ay CO0OI;

CaMOCTOSITENTFHO (hOPMYyITMPOBaTh 0OOOIIECHHSI U BBIBOJBI MO Pe3ybTaTaM IPOBEAEHHOTO
HaOIIO/IeHUs, MCCIEAOBAaHUS, OICHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pPE3YyIbTATOB,
BBIBOJIOB M 000OOILEHNUIH;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBJISTh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOJIUMBIX IS
pellIeHus 3a/1auH;

BBIOMpPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATh HHPOPMALHUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHUS;

BbIOMpaTh (popMy mpeAcTaBlieHUs MHQOpPMAIMK M WIUTIOCTPUPOBATH peLIaeMble 3a/1adu
CXeMaMHU, JIharpaMMaMu, HHOU TpadUKOi U MX KOMOMHAIIUSMU;

OLICHUBATh HANE&XKHOCTh MH(DOpPMAIMHM TIO KPUTEPHSIM, NPEIIONKEHHBIM YUUTEIEM WIH
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIE YHUBepPCcATbHbIE YUeOHbIE el CTBHUS:

BOCIIPUHUMATh M (DOPMYIHUPOBATh CYKIEHHUS B COOTBETCTBHM C YCJIOBUSAMH U ILEISIMU
OOIIeHHMsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHhbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUsS IO XOAY PEUICHHs 3a/a4d, KOMMEHTHPOBAThH MOJIYYCHHBIH
pe3yibTar;

B XOJIe OOCYXXIEeHMs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBbI, MPOOIEMBI,
pemaeMoi 3ama4d, BBICKAa3bIBaTh WJICH, HAIlCJICHHBIC HAa IMOWCK PEIICHHs, COMOCTaBISThH
CBOU CYXKIIEHHSI C CYKIECHUSMH APYTHX YYaCTHUKOB JHajiora, OOHApY>KUBATh pa3indyune U
CXOJICTBO TIO3WIMH, B KOPPEKTHOH ¢opme (OpMYIHpPOBATh pa3HOTJIACHS, CBOHU
BO3PAKCHHS,

MPEJCTABIATh PE3yIbTAaThl PEUICHUS 3a7add, SKCIEPUMEHTa, HCCIEAOBaHUS, IMPOEKTa,
CaMOCTOSITENTFHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3a7ad MPE3eHTAluN |
0COOEHHOCTEH ayAuTOpUH;

MMOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW Y WHIUBUAYATHHONW pabOTHI MpH
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a/1aY;

MPUHUMATH II€7Th COBMECTHON JESITeNbHOCTH, TUIAHHPOBATh OPTaHU3AIHMIO COBMECTHOM
paboTHI, pacnpeaessiTh BUAbl padOT, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC U PE3YIbTAT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;



y4acTBOBaTh B IPYNMOBBIX (Gopmax paboThl (00CYXIeHHsS, OOMEH MHEHUSIMH, MO3TOBBIC
LITYPMBI U IPYTHE), BBIIOJIHATh CBOKO 4acTh PabOThI U KOOPAWHUPOBATh CBOU JIEHCTBUSA C
IPYTUMH 4J€HaMU KOMaH]Ibl, OLICHHBAaTh KayeCTBO CBOEIr0 BKJAa/Ja B OOIMH HPOAYKT IO
KpUTEpUM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, AJITOPUTM PELICHUs 3a7auul (WM €ro 4acTh), BEIOUpPATh
Croco0 peuieHus ¢ Y4€TOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BapUAHTHI PEHICHUH C yU€TOM HOBOM HH(OPMAIIHH.
CaMOKOHTPOJIb, JMOIHMOHAJILHBIH HHTEJIEKT:

BJaJIeTh CIOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yibTara peleHHs
MaTEeMaTHYCCKOH 3a1a9Hu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPM PELICHUM 337add, BHOCHUTH
KOPPEKTHBBI B JIESITE€IbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3YyjbTaTa JEATEIBHOCTH IIOCTaBICHHOM LIEIU U YCIOBHSIM,
OOBSICHATh NMPUYUHBI JTOCTH)KEHUS WM HEIOCTUIKEHUS LI, HaXOJUTh OLIMOKY, /aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJBbTATbBI

K xoHiy o0ydenust B 7 kjiacce oOydarolUiCs MOJYYUT CIAEAYIOLUINE IPEIMETHBIE
pe3yIbTATHL:

Yucna v BbIYMCICHUSA

BeinonHATe, couerast ycTHbIE M MUCbMEHHBIE PUEMBI, apupMeTHIECKHEe JeHCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxoauTh 3HaU€HUs YUCIOBBIX BBIPAKEHHUM, TPUMEHATh pa3HO0Opa3Hble CIIOCOOBI U
NpUEMBI BBIYMCIIEHUS! 3HAYEHUH APOOHBIX BBIPAKEHHM, COJEpKallluX OOBIKHOBEHHBIE U
NECSITUUHBIE TPOOHU.

[lepexonuth oT onxHOM (opMBI 3amucH yucel K Apyrol (mpeoOpa3oBHIBATh
JECSITUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTU B
OECKOHEUYHYIO JIECATUUHYIO APOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyryisTh uncia.

BBINONHATE NPUKHUIKY M OLEHKY pe3yJbTaTa BBIYMCICHUMN, OLEHKY 3HAu€HUU
YHUCJIOBBIX BBIPQKCHUHU. BBINOMHATH JEHCTBUSA CO CTENEHSAMH C HaTypaJlbHbIMU
MOKa3aTessIMHU.

[IpuMeHsTh NpPU3HAKK JAETUMOCTH, pPAa3JIOKEHHE Ha MHOMKUTEIM HATypajJbHBIX
qucen.

Pemarp npakTHKO-OpUEHTHPOBAHHBIE 33]1a4M, CBSI3aHHbIE C OTHOIIEHWEM BEJIMYMH,
IIPONTOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIIPETUPOBATD PE3YJIbTaThl PELICHUS
3aja4 ¢ y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMbIX OOHEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb3oBare aireOpandeckylo TEPMUHOJOTHIO U CHUMBOJHKY, NPUMEHATH €€ B
IIPOLIECCE OCBOEHUS yueOHOrO MaTepuaia.

HaXO,I[I/ITB 3HAa4YCHUA 6yKBCHHBIX BI)Ipa}KeHI/Iﬁ IIpru 3aJJaHHBIX 3HAYCHUAX
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NIEPEMEHHBIX.

BeimonuaTe mpeoOpa3oBaHUsl IEJIOr0 BBIPAKEHUS B MHOTOWICH IPHUBEICHHEM
MOJIOOHBIX CIaraeéMbIX, PAaCKPBHITHEM CKOOOK.

BbINOMHATE YMHOKEHUE OAHOWIEHA Ha MHOI'OWIEH M MHOTOYJ€Ha Ha MHOIOYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

Ocy1mecTBIATh pa3inokeHne MHOTOWJICHOB HA MHOXHTEIHM C ITOMOIIBIO BHIHECEHUS
32 CKOOKM O0OLIero MHOXMTENs, TPYNINHUPOBKH ClIaraéMblX, IPUMEHEHUus (Gopmyl
COKpAIEHHOI'O YMHOKECHMS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB JJIS PEIIEHHs] PA3JIMYHBIX 3alad M3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN MPAKTUKH.

Hcnons3oBare CBOWMCTBA CTENEHEW C HATypaJbHBIMU IIOKa3aTeJAIMM  JUISA
peoOpa3OBaHUs BEIPAKEHUH.

YpaBHeHus U HepaBeHCTBA

Pemiare nuHelHble ypaBHEHUs C OJJHOU IEPEMEHHON, IPUMEHss IpaBuiIa epexoa
OT UCXOJHOTO YpaBHEHUS K paBHOCUWIbHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIO KOPHEM
ypaBHEHHS.

[IpumensaTs rpaduueckue MeTOJbl NpPU PELICHUM JUHEWHBIX YPAaBHEHUH M HX
CUCTEM.

[TonOupats npuMepsl Hap yucen, SIBISOIMXCS PELIEHUEM JIMHEWHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOW IUIOCKOCTH TpadUK JUHEHHOrO ypaBHEHHUS C JBYMs
NEePEMEHHBIMH, NOJIb3YsCh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctemsl IByX JINHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKu.

CocTaBiATh U pemarh JUHEHHOE YPaBHEHUE WM CUCTEMY JINHEHHBIX YPABHEHUH 110
YCIIOBUIO 33jaud, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4yl MOITY4YEHHBIN
pe3yJnbTar.

DOyHKIUH

N300paxkaTh Ha KOOPAMHATHON NpPSIMONM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEpBaJibl, 3alKCHIBATh YHCIOBBIE IPOMEXKYTKH Ha
areOpandeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOMN IJIOCKOCTU TOYKH IO 3aJJaHHBIM KOOPAHWHATaM, CTPOUTH
rpaduku JuHeHHbIX GyHKuui. CTpouTs rpaduk GyHkum y = [X|.

OnwuceiBaTh ¢ MOMOIIBIO (YHKIMNA M3BECTHBIE 3aBUCUMOCTH MEXAY BEIWYMHAMU:
CKOpOCTb, BpEMsl, PACcCTOSHHE, I[€Ha, KOJWYECTBO, CTOMMOCTb, IMPOU3BOJIUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cmoco0 TPEACTaBICHWs W aHaiuu3a WHQOpMaIuu,
U3BJICKaTh U WHTEPIPETHPOBATh HH(DOPMAIMIO W3 TPapHUKOB pPEANbHBIX IPOLECCOB U
3aBUCUMOCTEHN.

K xoHmy obyuenus B 8 kjacce oOyyaromuiicss MOJyYUT CIEAYIOIIUE NPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

Hcnonp30BaTe HaydalbHBIE MPEJICTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX UYHUCEI
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JUIS CpaBHEHMs, OKPYIJIEHHMS U BBIYUCICHUH, M300pa)kaTh JAEWCTBUTENbHBIC YHCIA
TOYKaMU Ha KOOPIAUHATHOM IIPSIMOIA.

[TpuMeHsATh MOHATHE apU(PMETHIECKOT0 KBAJAPATHOTO KOPHS, HAXOUTH KBaJIpaTHbIC
KOPHHU, HCIOJNb3YyS NpHU HEOOXOAMMOCTH KaJbKYJISATOP, BBIIOJHATH IMPEOOpa3OBaHUA
BBIPAKEHUH, COIEpKALUX KBAJAPAaTHbIE KOPHU, UCIIOJIb3YS CBOWCTBA KOPHEH.

Hcnonb30Bath 3anucu OOJBUINX U MajbIX YHCEN C IIOMOILBIO IECITUYHBIX ApoOei u
creneHel yucina 10.

AsiredOpanyeckue BbIpasKeHM sl

[IpuMeHsTh MOHSATUE CTENEHU C LENbIM MOKAa3aTeNIeM, BBIOIHATh IPeoOpa3oBaHus
BBIPAKEHUI, COEPIKALLUX CTEIIEHU C LIEJIbIM [10KA3aTEIEM.

BbINONMHATE TOXKIECTBEHHbIE NPEOOpPAa30BaHUsl pPALMOHANBHBIX BBIPAKEHUH Ha
OCHOBE IPaBUJI ICUCTBUN HAJ MHOTOWIEHAMU U aIreOpanyecKuMu ApOoOsMH.

PackianpiBaTh KBaipaTHbIN TPEXUIECH HA MHOXKUTEIH.

[IpumensaTh npeoOpa3oBaHUsS BBIPAKEHUH U1 PEIICHUs pPA3IUYHBIX 33434 W3
MaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pewmate nuHelHblE, KBaJpaTHbIE YpPAaBHEHHS W pAlMOHAIbHBIC YpAaBHEHUS,
CBOJAIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh IpoCTEHIINE HCCIEAOBAaHUSA YPAaBHEHHM M CHCTEM YPaBHEHHH, B TOM
ylyclie C TNpPUMEHEHHWEM Trpauueckux TMpeAcTaBleHUN (ycTaHaBIMBaTh, HMMEET JIU
YpaBHEHHE WM CHCTEMA YPaBHEHUH pelIeHNs], €CII UMEET, TO CKOJIbKO, U IIpOoYee).

IlepexoauTh OT coBeCHOW (OPMYIMPOBKH 3a]1auu K €€ anreOpandeckoil Mojaeiu ¢
IIOMOLIBI0 COCTAaBJIICHHUsS YPAaBHEHUS WM CHCTEMBbl ypPaBHEHUM, WHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aa4y TIOJyYEHHBIN PE3yJIbTarT.

IIpuMeHsTh CBOMCTBAa 4YMCIOBBIX HEPAaBEHCTB U CpPaBHEHUS, OLEHKH, DEIIaTh
JMHEWHBIE HEPABEHCTBA C OJHOM NEpeMEeHHON M uX CHCTeMBbl, JaBaTh TIpaduyecKyro
WJUTIOCTPAIIMI0 MHOYKECTBA PEIIEHUI HEPaBeHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumatrs W wucnonb30BaTh (YHKIUOHAJIBHBIE TOHATUS M S3BIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYCHUS), OTIPEICIATh 3HAUCHUE (DYHKIIMH TT0 3HAYECHUIO apTyMEHTAa,
OIpeJIeNIATh CBOMCTBA (PyHKINH 110 €€ rpaduky.

Crtpoutb rpaduku JIeMEHTapHBIX QYHKIUH BUIA:

y=k/x,y=x%y=x3y= x|, y= VX, onuchIBaTh CBOMCTBA YHCIOBON (yHKIIHHU MO
e€ rpaduky.

K xoHiy obydenus B 9 kjacce oOydaromuiicss MOJYyYUT CIEAYIOIIUE NMpPEIMETHBIE
pe3yabTaThI:

Yucia v BbIYUCTICHUSA

CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHANIbHBIE U HPPALMOHAIILHBIE YHCIIA.

BoinonuaTe apudmeTHueckue NeHCTBUS ¢ palliOHAIbHBIMHU YHCIaMH, COYETasl yCTHbBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMUCICHUS] C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxoauTs 3HaueHHs CTENEHEN C eIbIMU T0KA3aTeNsIMU U KOPHEW, BBIUUCIIATH 3HAUCHHUS
YHUCJIOBBIX BBIPAKECHU.

OxpyrysiTh NEHCTBUTENBHBIE YKCIA, BBINOJHATH NPUKUIKY pe3yjbTaTa BBIYMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKECHMUIA.



YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEiHBIE M KBaJpaTHbIE ypAaBHEHUS, YPaBHEHMs, CBOJSILMECS K HUM,
npocTenime ApoOHO-pallMOHATbHbBIE YPaBHEHHUS.

Pemarb cucreMpl JBYX JIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIISIETCS JINHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpauMyecKuM CIOCOOOM C TOMOIIBK COCTABICHMS
YPaBHEHUS WIM CUCTEMBI IBYX YPaBHEHUH C JBYMs [IEPEMEHHBIMHU.

IIpoBOANTH MPOCTENUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHCIIE C
IpPUMEHEHHEM TIpadUyecKuX IpeAcTaBlIeHUu (yCTaHaBIMBAaTh, MMEET JIM ypaBHEHHE WIH
CUCTEMAa YPaBHEHUH PEILLEHUs, €CJIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemrate nuHElHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pakaTh peIIeHHUE
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIMChIBaTh PEIICHUE C IOMOIIbIO CUMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIHUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pa)kaTh pELIEHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPSMOH,
3alHUCHIBaTh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonbp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3a7ad.

DOyHKIUH

Pacrnio3naBate (yHKINM M3y4eHHBIX BUAOB. [10Ka3bIBaTh CXEMATHYECKH PACIIONIOKEHHE
Ha KOOPAMHATHOM MJI0CKOCTH TpaduKOB (PyHKIUHN BUAA:
y=kx,y=kx+b,y=k/ix,y=ax?+ bx +c, y=x% y=+X, Yy = [X|, B 3aBucHMOCTH OT
3HaYeHUH K03(pPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIMM.

Crpouth U H300pakaTh cXeMaTH4ECKH IpaUKU KBaApaTUUHBIX (DYHKIUN, ONMUCHIBATH
CBOMCTBA KBa/IpaTUYHBIX (DYHKIMHA MO UX rpaduKam.

Pacnio3HaBate kBajgpaTuuHyro (QyHKOUIO 10  ¢dopMmyse, NPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX GYHKLUUHN U3 peaibHON )KU3HU, PU3UKHU, FEOMETPHUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacnio3znaBaTh apupMETHUECKYIO0 U T€OMETPUUECKYIO IIPOTPECCUH IPU Pa3HbIX criocolax
3aJlaHusl.

BbINONMHATE BBIUKCICHUSI C MCIIOJNb30BaHUEM (POpPMYN N-TO WieHa apuPpMETHUECKOH U
TF€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3aaum, CBI3aHHBIE C YUCIOBBIMM MOCIEA0BATENBHOCTAMHU, B TOM YHCIIE 3a1a4U
U3 peabHOM KU3HU (C HCIIOIB30BAaHUEM KaIbKYISATOPA, HIU(POBBIX TEXHOIOTHUM).
IInanupyemMble pe3yJbTaTbhl OCBOCHHUSI MPOrpaMmbl y4eOHOro kypca «l'eomerpusi» Ha
YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOEHHS NporpaMmbl ydeOHOro Kypca «['eomeTpus»
XapaKTepU3yIOTCs:

1) mnaTproTnyeckoe BOCIUTAHUE:

IIPOSIBJIEGHUEM HHTEpeca K MPOIUIOMY M HACTOALIEMY POCCHUMCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHHUSAM PpOCCUHCKMX MAaTeMaTMKOB M POCCHHCKOU
MaTEMaTHYECKOM IIKOJIbl, K MCIOJb30BAaHUIO JTUX JOCTM)KEHMH B JpYIMX HayKax H
MIPUKIIAJHBIX cdepax;

2) rpaxaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
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TOTOBHOCTBIO K BBIIOJHEHHUIO OOS3aHHOCTEM TIpakIaHWHA W pealu3allud ero Ipas,
MPEJCTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAaX (YHKIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBJICHH, TIPOLIETYp TPaXKAAHCKOTO 00IecTBa (HarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
0OCYXJIEHUIO 3TUYECKUX MPOOJieM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM IOCTHIKEHHI
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YaCTHE B PELICHMM NPAKTUYECKUX 3a1a4 MaTEMaTHYECKON
HaIpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTUM MAaTEMAaTH4EeCKOro oOpa30BaHUS Ha IMPOTSHKEHUHU
BCEHl JKM3HU AJs YCHELHOW NpOQecCHOHATIBHON NEATEIbHOCTH U Pa3sBUTHEM HEOOXOIUMBIX
yYMEHUH, 0CO3HaHHBIM BEIOOPOM U NIOCTPOCHUEM MHAWBUIYAIBHOW TPAEKTOPUU 00pa30BaHUS
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CTIIOCOOHOCTBIO K AMOIMOHAIBHOMY M JCTETHUYECKOMY BOCHPHUSATHIO MAaTEMaTHYECKHX
00BEKTOB, 337124, peILICHHUH, pacCyACHUH, YMEHUIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTAIMel B JEATEIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4yHbIX MpeAcTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeEJIOBEKa, MPUPOAbI U O0OILECTBA, MOHUMAaHHUEM
MaTeMaTHYeCKOM HAayKH KaK CQepbl UYEIOBEUECKOW MAEATENIbHOCTH, JTaloB €€ pa3BUTHS H
3HAYUMOCTU  JUI1  Pa3BUTUS  IUBWIM3AIMM, OBJIAJEHUEM  S3BIKOM MaTeMaTUKHd H
MaTeMaTHYeCKOM KyJIbTYpOW Kak CpEICTBOM ITO3HAHUS MHpA, OBJIAJIEHUEM IPOCTEHIINMHU
HaBBIKaMU MCCIIEZI0BATEIBCKOMN 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHPOBAHME KYJBTYPBI 310POBbSI H
3MOLMOHAJIBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTBIO IIPUMEHATH MAaTE€MaTHYECKHE 3HAaHUSA B HMHTEpEcax CBOErO 370pOBbS,
BEJICHHUS 3/10pOBOTr0 00pa3a >KM3HHU (310pOBOE MHUTAaHUE, cOATAHCUPOBAHHBIA PEKUM 3aHATHH U
OTIbIXa, peryisipHas (u3nueckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedeKkcuu,
MIPU3HAHUEM CBOET0 IpaBa Ha OIIMOKY U TaKOT'0 )K€ IIpaBa JIpyroro 4eJI0BeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHUEHTalllel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM AJs peuieHus 3aaad B o0jacTtu
COXPAHHOCTH OKpYXKarolleW Cpeapl, IMJIAHUPOBAHUSA IOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCTIEJICTBUM U OKPY’KaIOLIeH Cpe/bl, OCO3HAHUEM TIJI00aTbHOI0 XapaKTepa SKOJIOTHYECKUX
npobIeM U yTel uxX perieHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JICWCTBUSM B YCIIOBUSX HEONPEAENEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAaKTUYECKYIO JAeSATeIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y IPYTUX
Joel, mpruodpeTaTh B COBMECTHON J1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUH U3
OTIbITA JIPYTHX;

HE00XOAUMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHHI, B TOM 4ucie (OpMyIupoBaTh HJIEH,
MOHATUS, TUIIOTE3bI 00 00BEKTaX M SIBICHHUIX, B TOM YHCJE paHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCIPHHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMblE PELICHUS U
nelcTBus, GOpMyIUpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.
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METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE AeiCTBUS
Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBJIATh M XapPaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKM MAaTEeMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOLICHUNA MEXAY MOHATUAMH, (HOPMYIHPOBATH OIpPENEICHUs TOHSITHH,
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJAcCHU(UKALMU, OCHOBAHHUS ISl 0000IICHUS
Y CPaBHEHUs, KPUTEPUU IIPOBOIMMOIO aHAJIU3A;

BOCIIPUHUMATh, (pOpMyIupoBaTh U MPeoOpPa30OBbIBATh CYKICHHS: YTBEpAUTEIbHBIE U
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IIPOTUBOpPEUHs B (aKTax,
JAHHBIX, HAONIONEHMSIX U YTBEPXKACHUAX, Ipe/ularaTb KPUTEPUHM JUISL BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHHI 110 aHAJIOTUH;

pa3bupaTh J0OKa3aTeJbCTBA MAaTEMATHYECKUX  YTBEpXKJIEHHH (mpsMble U OT
IIPOTUBHOTO), IIPOBOANTH CaMOCTOSITEJIBHO HECJIOKHbIE JI0Ka3aTeNnbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBaTh AapryMEHTALMIO, HPUBOAUTH NPUMEPHl U
KOHTpPIpUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS;

BbIOMpPATh CIOCO0 pelieHus y4eOHOM 3ajauM (CpaBHUBaTb HECKOJIBKO BapHaHTOB
peleHusi, BBIOUpaTh Hanbosee NOIXOAAIINA ¢ YIETOM CaMOCTOATENbHO BBIAECICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoparelbcKue AeiCTBUS.

UCIONIb30BaTh  BOMPOCHl  KaK  MCCIENOBATENbCKUI ~ MHCTPYMEHT  MO3HAHUA,
dbopMynupoBath BOTIPOCHI, ¢bukcupymomue MPOTUBOpEUHE, npobiemy,
CaMOCTOSITENIFHO YCTaHaBIMBAaThb HCKOMOE M JaHHOE, (OpPMHUPOBATh THUIOTE3Y,
apryMeHTHPOBATEH CBOIO MO3UIUI0, MHEHHUE;

MPOBOAUTHh MO CaMOCTOSITENIbHO COCTABIEHHOMY IIJIaHY HECIOKHBIM HSKCIIEPUMEHT,
HEOOJbIIOE HWCCIEAOBaHWE TIO0 YCTAHOBJICHHIO OCOOEGHHOCTEH MaTeMaTHYecKOTo
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXKTY COOOi;

CaMOCTOSITENTLHO ~ (OpMYyIHpPOBaTh 00O0OIIEHUS ¥  BBIBOABI IO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOCHUS, UCCIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPETIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HENOCTATOYHOCTh M M30BITOUHOCTh MH(OpMAINH, JAaHHBIX, HEOOXOIUMBIX
JUTS pelleHus 3a/1a4u;

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MpEACTABICHHUS;

BbIOMpaTh (HhOpMy MpeCTaBIeHU UH(POPMALIMK U UIUTFOCTPUPOBATDH pElllaeMble 3aauu
CXeMaMH, AuarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALIUAMU;

OLICHUBATh HAJEKHOCTh UHPOPMAIUH 110 KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSATEIBHO.
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KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCJIOBUSMHU U IENISIMU
oOlIeHHs], SICHO, TOYHO, T'PAMOTHO BBIpaXaThb CBOK TOYKY 3PEHHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOY PEIICHUs 33a4u, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

B X0j1e 00CYX/ICHHU 33aBaTh BOMPOCHI MO CYHIECTBY 00CYX IaeMON TeMbI, TPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3bIBaTh UJEU, HAIEJICHHbIE Ha TIOUCK pPEIICHUs,
COIOCTABJIATh CBOM CYXJACHUS C CYXKICHHAMU JAPYIHMX YYacTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh Pa3IMuue U CXOJCTBO MO3ULUI, B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHHS,

MIPEJICTaBIATh PE3yIbTaThl PEUICHUS 3a7aud, SKCIIEPUMEHTA, UCCIIEIOBAHUS, MIPOEKTA,
CaMOCTOSITENTFHO BBIOMpATh (hOpMaT BBICTYIUICHHSI C YY4ETOM 3a/a4 MPE3CHTAIH |
0CcOOEHHOCTEH ayJUTOPUH;

MOHUMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUAYaIbHON pPabOTHI
IIPH PEUICHUN YYeOHBIX MaTEMAaTHIECKHX 3a/1a4;

MPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOMN
paboThl, pacmpenensTb BHIBI paboOT, JOroBapuBaThCA, OOCYXKAATh MPOLECC U
pe3ynbTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4yacTBOBaTh B TIpPyHMNoBbIX ¢opMax paboTel (00CykaeHHUS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JAPYTHUE), BHIMOIHATH CBOK YacTh pabOThl U KOOPAUHHPOBATH
CBOM JICHCTBUS C APYTUMU YJIE€HAMH KOMAaH[IbI, OIICHUBATh KaueCTBO CBOETO BKIJIaJa B
OOIINH MPOTYKT MO KPUTEPHAM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE eiicTBUS
Camoopranu3anmusi:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJITOPUTM pELIeHMs 3aJaud (WIM €ro 4acTh),
BBIOMpATh CIIOCOO peIIeHHs C YYETOM HUMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBaTh U KOPPEKTHPOBATh BapUAHThI PEIICHUN C YUETOM
HOBOMW MH(pOpMaLIUN.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BIIQJIETh CITOCOOAMM CaMOTIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysibTaTa PelieHus
MaTeMaTHIEeCKOM 3a1a9H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a7a4d, BHOCUTh
KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAHJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTENH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATa ACATEIBHOCTH IOCTABIEHHOM LEIU U YCIOBUSM,
OOBSACHITh TPUYUHBI JOCTHIKEHUS WJIM HE JOCTHKCHHS IIeJId, HAXOJHWTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyduenust B 7 KJjacce OOy4arOMUKCS TOMYYUT CIAEAYIOIIHE MPEAMETHBIC

pe3yabTaThl:

Pacnio3HaBaTh HM3yueHHBIE TE€OMETPHUECKHE (UTYpBI, ONpPEAeNsiTh HUX B3aUMHOE

pacroyio)keHue, M300pakaTh TeOMETpUYecKue (PUTYpBI, BBINOJIHATH YEPTEKH IO YCIOBHIO

3aJda4u. I/ISMepHTB JIMHEHHBIE U YIJIOBBIC BCIIMYUHBL. Pemarn 3aJa4ud Ha BBIYHMCJIICHHUC OJIWH

13



OTPE3KOB U BEJIWYUH YIJIOB.

Jlenatb TpyOyIO OICHKY JIMHEHHBIX M YTJIOBBIX BEJIMYHMH MPEJAMETOB B PEabHON KU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazmuuaTs pa3Mepsl STUX 0OBEKTOB 10 MOPSIKY BETHYUHBI.

Ctpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adaM.

[Tonb30BaTbCsl NpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh IIPU3HAKU H
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBOAUTB JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUYECKUX TEOPEM.

Ilosnp30BaTbcd NpPU3HAKAMHM PABEHCTBA IPSIMOYIOJbHBIX TPEYTOJBHHUKOB, CBONCTBOM
MeIMaHbl, IPOBEAEHHOW K THUIOTEHY3€ NPAMOYTOJIBHOIO TPEYrOJIbHUKA, B PELICHUH
F€OMETPUYECKHX 3a/1a4.

OmnpenensaTh NapaieIbHOCTh MPSMBIX C MMOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HHUMHU
cekymas. OnpeaensaTs NapajuieIbHOCTh IPSIMBIX C TOMOLIbIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IMpsIMOM.

Pemate 3a1aun Ha Ki1eT4aTtoi Oymare.

IIpoBOoUTH BBIYMCICHHS W HAXOAWUTh YMUCIOBblE U OYKBEHHbIE 3HAYCHMs YIJOB B
FEOMETPUUYECKUX  3aJa4ax C  HUCIOJb30BAHUEM CYMMBbl YIJIOB  TPEYTrOJBHHUKOB MU
MHOTI'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX HpPU HEPECEUEHUM JBYX MapauleIbHbIX
IPSIMBIX CEKyIel. PemaTe nmpakTuueckue 3aa4 Ha HaX0KJICHUE YIJIOB.

Bnagerh moHSTHEM I€OMETPUYECKOIO0 MECTa TOYEK. YMETh OIpPEAEsATh OUCCEKTpUCY
yIJla ¥ CEpEeIMHHBIA IEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOYEK.

@opMyIHMpPOBATh ONPEACIICHNUSI OKPYKHOCTH M KpyTa, XOpJAbl U JUaMeTpa OKPYKHOCTH,
[I0JIb30BAThCA UX CBOMCTBAMU. Y METh IIPUMEHATH OTH CBOMCTBA IIPU PEILICHUH 3a1a4.

Biiagers noHsATHEM ONKMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
ueHTp. [Tonb30BaThest pakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA MEPECEKAOTCS B
OJHOM TOYKE, U O TOM, YTO CEpPEAVHHBIE NEPIECHAMKYJAPbI K CTOPOHAM TpEyroJbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

Brmagere mnoHATHMEM KacaTelnbHOM K OKPY)KHOCTH, IIOJIB30BaTbCA TEOPEMOM O
MIEPIEHIUKYISIPHOCTH KAcaTEeIIbHOM U painyca, MPOBEAEHHOTO K TOYKE KACAHMS.

[Tonp30BaTbcsl MPOCTEMIIMMHM TI'€OMETPUYECKMMM HEPAaBEHCTBAMM, ITIOHMMATh MX
MPAKTHUYECKUIN CMBICI.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHUS € IOMOILBIO LIUPKYJIS U TUHEHKH.

K xoHmy oOydeHus B 8 kiacce oOyyaromMicsi MONYYUT CIEAYIOIIME IMPEIMETHbIE
pe3yabTaThl:

Pacno3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, UX DJIEMEHTHI, IOJI30BAaThCA HX
CBOMCTBAaMH IIpY PEIICHUH N'€OMETPUYECKHUX 3aad.

[IpuMeHATh CBOMCTBAa TOYKHM IE€pecedyeHuss MeAHaH TPeyroibHHKa (LIEHTpa Macc) B
pEIIECHNN 3aau.

Biagets nonATHEM CpeHEN JTMHUN TPEYTOJIBHUKA U TPAIICIUH, IPUMEHATh UX CBOMCTBA
IIpU peuleHuu reomerpuueckux 3agad. llosmb3oBarees Teopemoit Paneca U TEOpEeMOU O
[IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKH MTOJO0US TPEYTOJIbHUKOB B PEIIEHUH TEOMETPUUECKUX 3a]1a4.

ITons3oBatbess Teopemoii Iludaropa mis penieHnss reOMETPUYECKHX M MPAKTHYECKUX
3ama4. CTpOUTh MATEMaTH4YECKYI0O MOJEIb B IMPAKTUYECKUX 33/1a4aX, CAMOCTOATEIBHO JIENATh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE UIMHBI.
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Brnanerp NOHATHAMM CHHYca, KOCHMHYCa M TaHI€HCA OCTPOro yrija MpsSMOYTOJIBHOTO
TpeyronbHUKa. [1071b30BaThCS 3TUMHU NOHATUAMH U1 PEILICHUS IPAKTUUECKUX 3ajau.

Boruucnate  (pa3nuuHbIMA - cOcOOaMM)  IUIOHIAAb  TPEYroJbHUKA W IUIOIIAJU
MHOTOYTONBHBIX  (uryp (MOmb3ysAch, TZ€ HEOOXOIUMO, KalbKyasTopoM). IIpumeHSTH
II0JIyYE€HHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnaners NOHATHSAMH BIMCAaHHOTO W LEHTPAJIBHOIO YIJA, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yIJIax MeXIy XOpAaMHU (CEKYLIUMMH) U YIiie MeXy KacaTelabHON U XOpaoi
IIPU PELIEHUH TeOMETPUUYECKHX 3aay.

Brnaners moHATHEM ONMCAHHOTO YETHIPEXYTOJILHUKA, IPUMEHSTh CBOMCTBA OIMCAHHOTO
YeThIPEXYTOJIbHUKA [IPU PEIICHUH 3a]1a4.

[IpuMeHsTH MOy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHUYECKHE MOJETH JUIs
3a/a4 peaJibHOM JKU3HM U IPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS C INPUMEHEHHEM
0100 U TPUTOHOMETPUH (IIOJIB3YSICh, TJI€ HEOOXOMMO, KaITbKYISTOPOM).

K koHny oOydyeHus B 9 kiacce oOyyaromIMHCS MOJYYUT CIEAYIOIIME IPEIMETHBIC
pe3yJbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUH OCTPBIX YIJOB, HAXOIUTh C HUX IOMOIIBIO
pasNuyHble 3JEMEHThl IPSIMOYIOJIBHOTO  TPEYrOJIbHUKA  («pelleHHe HPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTs (¢ MOMOLIbIO KaJIbKYJISATOPA) JUIMHBI M YIJIbI JUIsl HE TaOJIMYHBIX
3HA4YCHU.

[lonb3oBaTtbecs  opMylaMu  MPUBEAECHHS UM OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXJIECTBOM JJIsl HAXOKJCHHSI COOTHOIIEHUH MEX /1y TPUTOHOMETPUUYECKUMHU BETHYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKACHUS Pa3JINYHBIX 2JIEMEHTOB
TPEYroJIbHUKA («peIIeHNe TPEYrOJbHUKOBY), MPUMEHATh MX NPU PELICHUH NeOMETPUYECKHX
3ajau.

Bnanets mnoHATHSAMH npeoOpazoBaHMs MOAO0OHS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX uryp. Ilomp3oBarbes cBolcTBaMHM 1MO00MS TPOU3BOJBHBIX (UTYp, YMEThH
BBIUUCIATH JUIMHBI M HAXOJUTh YIJbl y MOJ00HBIX ¢uryp. Ilpumensars cBoiicTBa monodus B
MPaKTUYECKUX 3aJja4ax. Y MeTh IPUBOIUTH IPUMEPHI MOJOOHBIX (GUTYDP B OKPYKAIOLIEM MHpE.

[Tonb30BaTbes TEeOpeMaMu O MPOU3BEIEHUU OTPE3KOB XOpJ, O MPOU3BEIEHUU OTPE3KOB
CEKYIIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMM, MOHUMATh HMX TE€OMETPUUYECKHMH W (U3UYECKUH CMBICI,
NPUMEHSATh WX B PEIICHUH TeOMETPUYECKHX W (pu3nueckux 3ajad. [IpuMeHsATh cKajspHOe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAXO0X/IECHUS JUIMH U YTJIOB.

[losnp30BaTbcs METOOM KOOPAMHAT Ha IUIOCKOCTH, HPUMEHSTh €ro B pPELIEHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a]1ay.

Bnagers moHATHSAMHU NPaBUIBHOTO MHOTOYIOJbHUKA, AJIUHBI OKPYKHOCTH, IJIUHBI AYTH
OKPY)XKHOCTH ¥ paJuaHHOW Mepbl yIiia, YMETh BBIYUCIATH IJIOLAAb KPyra M €ro 4acTei.
[IpuMeHsTH MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

HaxoauTte ocu (WM IEHTPHI) CUMMETPUU (QUTYp, IPUMEHATH JBWKCHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasix.

[TpuMeHATH MOTyYeHHbIE 3HaHUS HA MPAKTHUKE — CTPOUTh MAaTEMAaTUYECKUE MOJICTH IS
3a/a4 peaJlbHOM JKU3HM M IIPOBOAMTH COOTBETCTBYIOIIME BBIUMCICHHUS C IHPUMEHEHHEM
OO0 ¥ TPUTOHOMETPHUECKUX (PYHKITUH (TIOJB3YACh, T€ HEOOX0IUMO, KaJbKYISTOPOM).
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COJAEP)KAHUE YYEBHOI'O ITPEIMETA

MATEMATHKA. AJI'EGEPA
7 knace

Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEeXo] OT OAHOH (GopMbl 3amucu Apolei K
apyroi. IloHsTHMe  panMOHANBHOrO  YWCIA, 3allACh, CPAaBHEHHUE,  YNOPSIIOYMBAHHE
palMoHaNbHBIX 4Mcen. ApupMmeTnyeckre ACHCTBUS € palMOHAIBHBIMU 4uciamu. Perienue
3aJa4 U3 peaJbHOM IPAKTUKU Ha 4acTH, HA ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpE/elIeHNE, IPeoOpa3oBaHue BbIPAXKEHUM Ha
OCHOBE ONpEJENICHHsI, 3aiCh 0ONMbIINX Yncell. [IpoIeHThI, 3anMch MPOIIEHTOB B BUJE APOOH U
JpoOu B BUJE MPOLIEHTOB. Tpy OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHUE 3a]a4 U3 pealbHOU
MIPaKTUKH.

[IpuMmeHeHrne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeasibHbIE 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHas NpONoOpLUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

IlepemeHHBIE, YMCIOBOE 3HAYECHUE BBIPAKEHUS C NEPEMEHHON. JlomycTUMBblE 3HAYCHMUS
nepeMeHHbIX. [IpencraBneHne 3aBUCHMOCTH MEXIY BEIMYMHAMH B BHAEC (OPMYIIBIL.
Brraucnienus no gpopmynam. [IpeobpazoBanne OYKBEHHBIX BBIPAKSHHUN, TOXXKIECTBEHHO PaBHbIE
BBIPAKEHUS, MTpaBUIa IPeoOpa3oBaHusl CYMM M MPOU3BEACHUMN, MpaBUiIa PaCKpbITUS CKOOOK U
MIPUBEICHUS MTOT00HBIX CaraeMbiX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. CteneHs MHOrouieHa. Cll0)keHHE, BBIUUTAHUE, YMHOKEHHE
MHOTO4JI€HOB. POpMyJbl COKPAIEHHOIO YMHOXKEHHMS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOWJIEHOB HA MHOKHTEH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHMEe, KOpEHb YpaBHEHHUS, MpaBujia IpeoOpa3oBaHusl YpaBHEHMSI, pABHOCUILHOCTh
YPAaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
penieHue NMHENHBIX ypaBHeHUM. COCTaBlIeHHWE ypaBHEHUM IO YCIOBUIO 3ajadd. Pemenue
TEKCTOBBIX 3aj]ad C IIOMOILBIO YPABHEHUH.

JIuHeitHOE ypaBHEHHUE C JBYMsI NTepeMeHHBIMHU U ero rpaduk. Cucrema JBYX JIMHEHHBIX
ypaBHEHHUI ¢ JIByMs NEepEeMEHHBIMU. PerieHue cucteM ypaBHEHMH CIIOCOOOM MOJICTAHOBKHU.
[Ipumepsl penieHns TEKCTOBBIX 3a1a4 ¢ TIOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUHT

Koopaunara toukm Ha mnpsmoil. UuciioBbIE MPOMEXYTKH. PaccTossHue Mexay AByms
TOYKaMH KOOPAVUHATHOW MPSMOM.

[MpsimoyronpHas cucrema koopamHaT, ocu Oxu Oy. Abcmmcca W opauHAaTa TOYKH Ha
KOOpAMHATHON 1uiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. Urtenue rpaduxos
peanbHbIX 3aBucuMocTel. [lonstue Qynkumun. I'padux ¢ynkumun. CpoicTBa (yHKIMH.
Jluneitnas ¢ynkuus, e€ rpapuk. ['paduk Gpynkumn y = |X|. ['paduueckoe perieHue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YPaBHCHUM.

8 knace

Yucia ¥ BBIYHCICHUSA
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KBagparueiii koperp u3 uyucia. [loHstue 00 wuppanuoHaabHOM uyucie. JlecsaTH4HbIC
NpUOIMKEHUS UPPALMOHATILHBIX yrce. CBOWCTBA apru(METUYECKIX KBAPATHBIX KOPHEH M HX
IIPUMEHEHHE K NPEe0Opa30BAaHUIO UYMCIIOBBIX BBIPAKEHUI U BbIUMCIECHUAM. [leficTBUTENbHBIE
YHUCIa.

Crenens ¢ 1enbpIM I0Ka3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AsredOpanyeckue BbIpasKeHMsI

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXUICHA HA MHOKUTEIIH.

Anrebpandeckas npo6b. OCHOBHOE CBOKMCTBO anredOpamdeckoir apoodbu. CrokeHue,
BbIUUTAHUE, YMHOXKEHUE, JieJIeHHe alreOpandyeckux aApooei. PannoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBA

KBagpatHoe ypaBHeHme, (opMyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUl, CBOAAIIMXCS K JIMHEHHBIM M KBajapaTHbIM. [Ipocreiimme npoOHO-
palOHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpNpeTaLUs ypaBHEHUN C JABYMS IIEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPaBHEHUN C JByMs I€peMEHHbIMH. [IpuMephl pelieHus CUCTEM HEJIMHEHHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CIIOCOOOM.

UucnoBble HepaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUH

ITonsarue ¢pynkuun. O61acTh ONpeAeIeHUS U MHOXKECTBO 3HaUeHUH QpyHKIMU. CrocoOsl
3aaHus QyHKIHI.

I'papux ¢ynkuuu. Urenue cBoicTB QyHKuuU mno e€ rpaduky. [Ipumepsl rpaduxos
(GyHKIMH, OTpaXXaroLUX pealbHbIe MPOIECCHI.

OYHKIMM, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPONOPIHOHATIbHBIE 3aBUCUMOCTH, UX
rpauku. Oyuxun y = X2,y = X%, y = \X, y=|X|. ['paduteckoe perenne ypaBHEHHIT 1 CHCTEM
YPaBHEHUM.

9 kiacce

Yucia v BBIYUCTICHUA

ParmonanbHble yncia, UppallMOHAIBHBIE YHCIA, KOHEUYHbIE U OECKOHEUHBIE JIECATUYHbIC
npoOu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHUCIA KaKk OECKOHEUHBIE
JecATUYHble JpoOH. B3auMHO  0JHO3HAUYHOE COOTBETCTBHE MEXAY MHOMXECTBOM
JEWCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOM.

CpaBHeHHE ACUCTBUTENBHBIX YMCEN, apudmMeTrnyeckue ACHCTBHUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKPYXAIOLIEr0 MHpPA, JJIUTEIBHOCTh MPOLECCOB B OKPYXKArOIIEM
MHUDE.

[TpubnuxEéHHOEe 3HAUYEHUE BEIMYUHBI, TOYHOCTH MpHOMmKeHus. OKpyrieHue 4Yucedm.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHNS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHHH, CBOIAIIMXCA K TMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASIIMXCS K  KBaJpaTHBIM.
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bukBanpatHoe ypaBHeHue. [Ipumepnl penieHusi ypaBHEHUN TPEeThed M YETBEPTOM CTEMEHEH
Pa3iIoKEHUEM HA MHOKUTEIIN.

Pemenne  apoOHO-pallMOHANBHBIX — ypaBHEHHWH.  PeleHme  TEKCTOBBIX  3a1ad
anredpanvyeckuM METOIOM.

VYpaBHeHHE ¢ IBYMs MEpPEeMEHHBIMH M ero rpaduk. Pemenue cucreMm ABYyX JMHEHHBIX
YPaBHEHHUH C JBYMs II€peMEHHBbIMU. PenieHue CUCTeM JByX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpoi ctenenu. ['paduueckas MHTEpHpeTanus CUCTEMbl YPaBHEHUH ¢
JBYMsI IEPEMECHHBIMHU.

Pemienue TekcToBBIX 3aa4 alreOpanyeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PerieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW nepeMmeHHOil. KBanpaTHble HepaBeHcTBa. ['paduueckas WHTepHpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBangpatuunas ¢ynkuus, e€ rpapuxk u cpoiictBa. [lapabGona, KOOpAMHATHI BEPIIHMHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl.

I'padukn dyrkmmii: y = kx, y = kx + b, y = k/x, y = X%, y = VX, y = [X|u ux cBoiictBa.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPECcCUH

[ToHsiTHE YNCIOBOM MOCIEA0BATENBHOCTHU. 3aJaHUE TIOCIIEI0BATEIBHOCTH PEKYPPEHTHOM
dbopmymoit u popMyIoi N-ro YseHa.

Apudmernueckas U reoMmerpuueckas —mnporpeccud. QDopmyasl  N-TO  4ieHa
apu(pMeTHYECKONH U T€OMETPUYECKOI MPOrpeccHii, CyMMbI IEPBLIX NUJICHOB.

N300pakeHne 4YaeHOB apU(PMETHUECKON M IeOMEeTpHUYECKOW MPOrpeccHil ToukamMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U 9KCIIOHEHIMAIBbHBINA POCT. CII0KHBIE IPOLICHTHI.

MATEMATHKA. TEOMETPUA
7 knace

Havanenele nonsTus reomerpuu. Touka, mpsiMas, OTpE3OK, Jyd. Yroia. Buasl yrios.
BeprukaneHple ¥ CMeXHBIE yIUIbl. buccektpuca yria. JlomaHas, MHOTIOYIrOJbHUK.
[TapamienpsHOCTh M NEPNEHIUKYIIPHOCTD IPSIMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBAa OCeBOWM cuMMeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C IOMOULIBIO LUPKYJIsd M JuHeilku. TpeyronpHuk. BricoTa,
Me/raHa, OMCcCeKTpHca, X CBOMCTBA.

PaBHOOGeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa ¥ TMpHU3HAKW pPAaBHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpU3HAKK NapaJIeNbHbBIX OpsMbIX. CyMMa yrioB TpeyrojpHUKa. BHenHue
YTIIbl TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyronbHUK. CBONCTBO MeIuaHbl MPSIMOYTOJIBHOIO TPEYTrOJbHHKA,
npoBeACHHOW K runoreHyse. [Ipu3Haku paBeHCTBA IIPSIMOYIOJIBHBIX TPEYTOJbHUKOB.
[IpssMmOyronbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B TreOMETpUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O IJIMHE
JIOMaHOM, Teopema 0 OobIIeM yriie U OONbINeH CTOPOHE TpeyrojbHHKA. [leprneHnuKymsp u
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HAKJIOHHAs.

I'eomeTprueckoe Mecto Touek. buccekrpuca yriia U cepeAUHHBIA MEPIEHAUKYISAP K
OTPE3KY KaK F€OMETPUUECKHE MECTa TOUEK.

OxkpyXHOCTb M KpyI, XOpAa M JUaMeTp, UX CBOWcTBAa. B3anMHoe pacnonoxeHue
OKpY>XKHOCTH U npsimoid. KacarenbHast 1 cekymas K OKpyKHOCTH. OKpYKHOCTb, BIIUCAaHHAs B
yroJs. BicanHas u onrcaHHasi OKpY>KHOCTH TPEYTOJIbHHKA.

8 knace

Yereipéxyronpuuku. Ilapamienorpamm, ero mpusHaku M cBoicTBa. YacTHble ciaydan
napajiesIorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBaapaT), UX INpPU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparenus, €€ CBONCTBa U Npu3Haku. [IpsimoyronbHas Tpaneuus.

Meron ynBoenust meauanbl. LlenTpansHas cumMmerpus. Teopema Paneca u teopema o
IIPOIOPLIMOHAJIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[Tono6ue TpeyronbHUKOB, KO3QhuueHT nogodus. [IpusHaku mogoOus TPEyroabHUKOB.
ITpumeneHune nogo0us PH pelLICHUH IPAKTUYECKUX 3a/1a4.

CaoiicTBa miomaneit reomerpuyeckux uryp. @opmysnsl A1 IUIOMAAN TPEYrOlIbHUKA,
napasesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IaAeH Mo100HBIX GUryp.

Boruncnenue miomaaei TpeyroJbHUKOB 1 MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucdaropa. [Ipumenenune teopems! Iludaropa nmpu pemieHuu NpakTUYECKUX
3a1ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrjia MNpsSMOYrojJbHOTO TpeyrojibHHKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXK1eCTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrivcaHHbBIE M LEHTpAJIbHBIE YIUIBI, YTOJl MEXAY KacaTeJIbHOM M XOpAOH. YTIIBI MEXIY
XOpAaMM M CEeKyIMMH. BrnucaHHble W ONUCaHHBIE YETBIPEXYTOJIbHUKU. B3anMmHoe
pacrioyio’)keHre JByX OKpyxHocTei. Kacanue oxpyxnoctedt. OOmue kacaTeiabHblE K JIBYM
OKPY>KHOCTSIM.

9 kJacc

Cunyc, xocunyc, taHreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
MIPAKTUYECKUX 3a]a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [Tomodue cOOTBETCTBEHHBIX IIEMEHTOB.

Teopema 0 NpPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYILUX, TEOpPEMA O KBaIpaTe KacaTeJIbHOM.

Bextop, miuHa (MOIyNb) BEKTOpA, COHAINpPABIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpallMU Hal
BeKTOpamH. PasnokeHune BeKkTOpa MO JABYM HEKOJUIMHEAapHbIM BekTopaM. KoopanHaTsl
BekTopa. CKalsipHOe MPOU3BEACHNE BEKTOPOB, TPUMEHEHNE JJIsl HaX0XK/I€HUs JJIMH U YIJIOB.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTU. YPaBHEHMs IMPSIMOM U OKPYXKHOCTH B
KOOpJMHATAaX, IEpEeCcEeUeHNEe OKPYKHOCTEN U NMPSAMBIX. MeTOo KOOpAUHAT U €r0 IPUMEHEHHUE.

IIpaBunbHBIE MHOrOYrOJbHUKHM. JUIMHA OKpYKHOCTH. I'pagycHas u paauaHHas Mepa
yria, BBIYMCIEHUE JUIMH OyT OKpykHOcTel. [lnomanp kpyra, cektopa, cerMeHTa.

JIBI>KeHHMsI  IUIOCKOCTM M BHYTPEHHUE CHUMMETpuu  (uryp  (3IeMeHTapHbIe
npeactasnenus). [lapamiensusiii nepeHoc. [1oBopor.
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TEMATHYECKOE INTAHUPOBAHHUE
MATEMATHUKA. AJI'EGEPA

7 kaacce
KoM1ecTES 14C0R DnekTpoHHbIE (IU(PPOBHIE)
No HaumenoBanue pa3zienoB U TeM IpOrpaMmbl o0pa3zoBaTeNbHBIE PECYPChI
Bcero KontponbHbie [IpakTueckue
paboThl paboThl
1 Hucna, BeIpaXEHUs, TOKIECTBA, YPABHEHHUS 21 2 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
2 OyHKIUU 12 1 bu6mmoreka [IOK
https://m.edso0.ru/7f415b90
3 CreneHb ¢ HaTypalIbHBIM NIOKa3aTEIEM 11 1 bubnnorexa [HOK
https://m.edsoo.ru/7f415b90
4 MHoro41eHsl 18 2 bubmuorexa [JOK
https://m.edso0.ru/7f415b90
5 DopMyIIBl COKPALLICHHOTO YMHOXKEHUS 18 2 bubnnorexa [HOK
https://m.edsoo.ru/7f415b90
6 CucreMbl TUHENHBIX YpaBHEHHUN 15 1 bubnuoreka [IOK
https://m.edso0.ru/7f415b90
7 [ToBTOpenue u o6oOIIeHHE. 7 1 bubnuoreka [IOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 10
8 ki1ace
Koniriiectso acop OnexktpoHHbIe (IU(POBLIE)
Ne HanmenoBanue pa3ienoB U TeM NporpaMMbl Beero KonTtposnbHbie [IpakTnueckue 0GPA30BATENBHBIE PECYPCHI
paboThI paboThI
1 [loBTOpEHME N3yUeHHOTO B 7 Ki1acce 7 1 ﬁgg;?ﬁrfziggﬁﬂ f417af8
2 AqreOpamieckne ApoOn 19 3 Ptipeim adsob 7417318



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK

3 ®ynxupst y=V x . CBONCTBA KBaAPATHOrO KOPHS 14 1 hitps://m.edsoo.ru/7f417af8
bubmuorexa [JOK
4 Kanparuunas ¢pynkuus. @ynkuus y= k/x. 15 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
> Kpazpatiibic ypasHeHHs 19 . https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
0 Hepasercrsa 17 . https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
! Obo0maiomee nosToperne 1 . https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9
9 kJaacce
KonuuectBo yacos 3 (i )
o TEeKTPOHHBIE (IIUPOBHIE
Ne HaumenoBaunue pasaciioB U TEM IMPOrpaMmbI Beero K()HTpoJ'H,HHe HpaKTI/I‘IeCKI/IC 06p330BaTeJII)HI)Ie pecypehI
paboThI
bu6mmoreka [JOK
1 [ToBTOpeHue n3yueHHoro B 8 kiacce 10 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
2 HepaBeHcTBa 1 cCTEMBI HEPaBEHCTB 15 1 https://m.eds00.ru/7f419d08
. bubmuorexa [JOK
3 Cuctemst ypareruil 14 . https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
4 Hucnosbie dyricin 20 2 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> Iporpeccim 18 L https://m.eds00.ru/7419d08
5 DneMeHThl KOMOWHATOPUKH, CTATUCTUKH U 12 1 bubnmoreka [JOK
TEOPUHU BEPOSTHOCTEH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 1 bubmuotexa [JOK
3HaHUHI https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MATEMATHKA. TEOMETPUA

7 kaacce
Ne Komtecrso uacos DnekTpoHHbIE (IU(PPOBHIE)
0 /II HauMmeHoBaHuE pa3/ieioB U TEM IPOrPaMMbI Beero Kourponbusie | IIpaxTrdeckue 00pa3oBaTebHBIC PECYPCHI
paboThI paboThI Bubmiorexa LIOK
1 [pocreiitme reoMmeTpuyecKre GUTYPHI K UX 11 1 https://m.edsoo.ru/7f415e2e
cBoMcTBa. M3mMepeHne reoMeTpu4ecKux BEIMYUH
2 TpeyronbHUKH 15 1 1 https://m.edsoo.ru/7f415e2e
3 [MapasutenbHbIe IPSIMbIE, CyMMa YIJIOB 28 2 1 https://m.edsoo.ru/7f415e2e
TPEyroJbHUKA
4 OKpyXHOCTb U KpyT. [ coMmeTpudeckue 10 1 https://m.edsoo.ru/7f415e2e
HOCTPOCHHUSI
5 [ToBTOpeHue, 0000IICHUE 3HAHMI 4 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 2
8 ki1ace
No KonnuecTBo yacos DnexTpoHHbIE (U POBHIE)
o /II HaunMmeHoBaHUE pa3ieioB U TEM MPOrPaMMBI Beero Kourponbusie  IIpakTryeckne 00pa3oBaTelIbHbIE PECYPCHI
paboThI paboThI bubnuoreka LIOK
1 YeThIpEXyroapbHUKN 14 1 1 https://m.edsoo.ru/7f417e18
2 [Tnomann 16 1 1 https://m.edso0.ru/7f417e18
3 [Too0OHBIE TPEYTOMBHUKH 20 2 https://m.edsoo.ru/7f417e18
4 OKpY>KHOCTb 15 1 https://m.edsoo0.ru/7f417e18
5 [ToBTOpeHue, 0600IIeHNE 3HAHUI 3 https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 5 2
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 kjacc

Ne

KomngectBo yacos

OnextponHbie (TU(pOBLIC)

o/n HaumeHoBaHue pas/esioB u TEM IPOrPaMMbL Beero KonTposibHbie [IpakTrueckue 00pa3oBarelbHbIE PECYPCHI
paboThl paboTsl Bu6muorexa LIOK
1 [ToBTOpeHue Kypca 8 Kiacca 3 https://m.edsoo.ru/7f41al2c
2 Bekropsr 11 1 1 https://m.edsoo.ru/7f41al2c
3 MeTtoa KOOpaArHAT 9 1 https://m.edsoo.ru/7f41al2c
COOTHOIICHUS MEKY CTOPOHAMH U YIJIaMH https://m.edsoo.ru/7f41al2c
4 TpeyroyibHUKa. CKalnsipHOE IPOU3BEACHUE 13 1
BEKTOPOB
[IpaBuiibHBIE MHOTOYTONBHUKH. [IyTnHA https://m.edsoo.ru/7f41al2c
5 OKPYKHOCTH M ILTOWIAAb Kpyra. Beraucienue 12 1 1
IoIaaeH
6 JIBMOKEHHMSI INIOCKOCTH 8 1 1 https://m.edsoo.ru/7f41al2c
7 AXCHOMBI IJITAHUMETPUN 2 https://m.edsoo.ru/7f41al2c
8 HOBTOPGHI/IG, 0000111eHNE, CHCTEMATH3AIHS 10 1 https://m.edsoo.ru/7f41al2c
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 3
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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
https://m.edsoo.ru/7f41a12c

YYEBHO- METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLIECCA

» Anrebpa, 7 xinacc/ MakapsrueB FO.H., Munmaiok H.I'., Hemkor K.W. u apyrue; nmox penakiuei
TemsikoBckoro C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBenienuey

* Anrebpa (B 2 yacrtax), 8 kimacc/ Yacte 1: MopakoBuu A.I'.; Yacte 2: Mopakosuu A.l'. u
npyrue, mnoja penakmuein Mopakosuya A.I'., OOMmECTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«1011 MHEMO3H1HA»

» Anrebpa (B 2 wactax), 9 kmace/ Yacte 1: MopnakoBuu A.I'., CemenoB IL.B.; Yacte 2:
Mopakosuu A.I'., AnekcangpoBa A.JI., Mumycruna T.H. u ngpyrue; noa pemakuueit
Mopakouya A.I"., ObmecTBo ¢ orpanndeHHoOM oTBeTcTBeHHOCThIO « MOl MHEMO3WHA »

» I'eomerpus, 7-9 kmacce/ Atanacsn JI.C., byryso B.®., Kamommes C.b. u npyrue,
Axnonepnoe o0mectBo «M3natenbcTBo «IIpocBemienne
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