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MosacHUTenbHaAa 3anuUcKa

HToroBelii TUCEMEHHBIN 3K3aMeH IO anre0pe 3a Kypc OCHOBHOM IIKOJIBI CAAIOT BCE yUalIuecs
9x kmaccoB. C 2005 roga B Poccuu nosiBriiach HoBast (popMa opraHu3aiivii ¥ IpOBEJACHUS ITOTO
sk3ameHa ['MA. C 2014 rona on ctan Ha3bsiBaThest OI'D. DK3aMeH COCTOUT M3 ABYX 4YacTe : Ha
BBITIOJTHEHHE KaXKI0M YaCTH JIa€TCsl OTpaHUYEHHOE KOJUYECTBO BPEMEHHU; TIepBasi 4acTh
AK3aMEHAITMOHHOU PaObOTHI COJEPIKUT 3aJaHMS B TECTOBOU (DopMe; BTOpast 4acTh — B
TPaJAMIIMOHHON (hOpMeE; OIIEHUBAHKE PAOOTHI OCYIIECTBIISIETCS OaljlaMu, a 3aTEM OTMETKOM.
CtpykTypa dK3aMEHAITMOHHOW padOThI M OPTaHU3AIMS ITPOBEICHHS K3aMEHA OTIIMYAIOTCS OT
TPaJAMIIMOHHON CUCTEMBI arTecTanuu. [lepBas yacTh pabOThI cOCTOUT U3 3 G10KOB: Anredpa,
['eomeTpusi, PeanbHast MaTeMaTuka, MO3TOMY U MOJTOTOBKA K K3aMEHY JI0JIKHA OBITh APYTOM.
B mikonax moaroroBka K 3K3aMeHaM OCYIIECTBIISETCS Ha ypOKax, a TaKKe BO BHEYPOUHOE
BpEMSI: Ha JOTIOJHUTEIBHBIX 3aHATUSX U MHANBUAYATBHBIX 3aHATHAX. OnTUMaNbHOU (hopmoit
MOJTOTOBKH K dK3aMEHaM SBJISIFOTCA IOMOJHUTEIbHBIC 3aHATHUS, KOTOPBIC MTO3BOJISIOT
MOBTOPHUTH, PACIIUPUTH M YIIIyOUTh U3y4aeMbIi MaTeprall 10 MKOJIBHOMY KypCY, Pa3BUBAIOT
MBIIIUICHUE U UCCIIEA0BATEILCKUE 3HAHUS yUaIuxcs; GoOpMUPYIOT 6a3y oOmux
YHUBEPCAIbHBIX TPUEMOB U MOJIXO/I0B K PEIICHUIO 33JJaHU COOTBETCTBYIOIIUX THUIIOB.

Ieasb xkypca:
cucTeMaTu3alusl 3HaHWM W CHnocOoOOB JACSATENBHOCTH YYalllUXCid IO MaTeMaTHUKE 3a Kypce
OCHOBHOM IIKOJIbI, MOJTOTOBKAa OOydarommxcss 9 kimacca K OCHOBHOMY TOCYAapCTBEHHOMY
HK3aMEHY 10 MaTeMaTHKe.

3agaum Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETHUUECKUE TMOHATHS M OIPEIEIEHUS [0 OCHOBHBIM
U3Yy4aeMbIM pa3/iesiam;

e OrtpaboTaTh OCHOBHBIC THMHBI 3a7a4 M3y4daeMbix TunoB KNUM OI'D «AnreGpa» u
«I"eoMeTpus» U UX AITOPUTM pElICHNUS;

o dopMupoBarh y 00ydaronuxcs 1eJI0CTHOTO MPEACTABICHUS O TEME, €€ 3HAaUCHUS B
pasjesie MaTeMaTUKHU, MEXITPEAMETHBIE CBSI3U C IPYTUMH TEMaMHU;

e CnocoOCTBOBaTh MHTEIUICKTyaIbHOMY Pa3BUTHIO Y4YalIUXCs, (HOPMUPOBAHHIO
KAueCTB MBIIUIEHUSA, XapaKTEpHbIX [JISI MAaTEeMaTUYECKOW AEeSATEIbHOCTH H
HEOOXOJIUMBIX YUYCHUKY sl ycremHor caaum OI'D, s oOmielt coruaibHOMN
OpHUEHTAlUU;

e AKIIEHTUpOBaTh BHUMAaHHUE YYalIUXCS Ha €JAUHBIX TPEOOBAHUAX K TNpaBUIIaM
ohopMIICHUS pa3IMUHBIX BUIOB 33JIaHHH, BKIIFOYA€MbIX B UTOTOBYIO aTTECTALIMIO 32
KYpC OCHOBHOM IIKOJIBI.

e (CriocoOCTBOBAThH CO3/IAHUIO YCIIOBHI OCMBICIEHHOCTU YUEHUS, BKJIIOUCHUSI B HETO
oOydJaromierocss Ha ypOBHE HE TOJBKO HWHTEJUICKTYaJlbHOM, HO JIMYHOCTHOM W
COIMAIbHON aKTUBHOCTHU C TIPUMEHEHUEM TEX WJIM UHBIX METOI0B 00YUYCHUSI.

3aHsATHUS TPOBOJATCS BO BHEYPOUHOE BpeMsi, | pa3 B HEAENI0, MPOAOIKUTEIbHOCTh 3aHATUS |
akanemudeckuit yac. [Iporpamma paccunrtana Ha 34 ydaca.

Pe3ysnbTaThl 0CBOEHHMS KYpPCa BHEYPOYHOM 1eITEJIbHOCTH

JIMYHOCTHBIE PE3YyJIbTAThI:
e OTBETCTBEHHOE OTHOIIICHUE K YUYCHHIO, TOTOBHOCTH U CITOCOOHOCTh K CaMOpPa3BUTHUIO U
caM006pa3013aH1/1}0 Ha OCHOBC MOTHBAIIUM K 06yLICHI/II-O N TIO3HAHHWIO, OCO3HAHHOMY



BBIOOPY U MTOCTPOCHHUIO JIalbHENIIEeH HHANBUIYaIbHON TPAEKTOPUHU 00pa3oBaHus Ha Oa3e
OPUEHTUPOBKUA B MHUpE Mpodeccuii U MpoPeCcCHOHANBHBIX NPEANOYTEHHI, C y4eToOM
YCTOMYMBBIX TMO3HABATENbHBIX HWHTEPECOB, a Tak)Ke€ Ha OCHOBE (OPMHUPOBAHUSA
YBAXUTEIHHOTO OTHOIICHHUS K TPY/LY.

dopMUpoOBaHUE LIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAaKTUKH.
OcBOeHHE COMATBHBIX HOPM, IIPaBUJI MTOBEACHUS, PO U (OPM COLIMATBEHON KU3HU.

Pa3BuTre MOpaIbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELIEHUU MOPAIBHBIX MPOOJEM Ha
OCHOBE JIMYHOCTHOTO BbIOOpA, (HOPMHUPOBaHMS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEAEHUS, OCO3BHAHHOIO U OTBETCTBEHHOI'O OTHOILLIEHHUS K HDABCTBEHHBIM IMOCTYIKAM.
dopmMHpoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYTHUYECTBE.
®opMHpOBaHUE CIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUHN, pacCyKICHUN

MeranpeaMeTHbIE PE3YIbTaThl 00yUEHUS

PeryasituBubie YY /|

® ONpenesaTh COOCTBEHHBIE MPOOIEMbI M MPUYMHBI X BOSHUKHOBEHUS MIPU padoTeE C
MaTeMaTUYECKUMHU O0BEKTaMU;

e (opMynupoBaTh COOCTBEHHbIE BEPCUM WM MPUMEHSATH YK€ U3BECTHbIE (POPMBI U
METO/Ibl PELICHUS] MaTEMaTHUECKOM MPo0IeMbl, (HOPMYIUPOBATH MPENTOIOKEHUS U
CTPOUTH TUIIOTE3bl OTHOCUTEIBHO PAacCMAaTPUBAEMOr0 OOBEKTA M MPEIBOCXUIIATH
pe3ynbTaThl CBOEH yueOHO-I03HABATEIBHOU I€ATETbHOCTH;

® ONpEeNeNsATh MyTH JOCTHKEHHUS LEeNel M B3BEIIMBATh BO3MOXHOCTH pa3pelIeHUs
ONpeaeeHHbIX Y4eOHO-TI03HABATENbHBIX 33]1a4 B COOTBETCTBUU C ONPEIETICHHBIMU
KpUTEPUSIMU U 33]la4aMu;

® BBICTpauBaTh COOCTBEHHOE 00Opa30BaTeIbHOE MOANPOCTPAHCTBO AJI pa3peLIeHUs
ONPENEICHHOTO0 Kpyra 3a/ad, ONpeAessaTbh U HaXOAUTh YCJIOBHUS IS peau3aliu
ujel 1 11aHoB (caMooOyUYeHHe);,

® CaMOCTOSITENIbHO  BBIOMpAaTh Cpelu  TMPEUIOKEHHBIX PECypcoB  HaumboJee
3¢ (pexTuBHBIE M 3HAYMMBIE MpU paboTe C ONPEACICHHOM MaTeMaTH4YeCKOU
MOJEJIbIO;

® yMETh COCTaBJIATH IUIAH pPa3pelleHHs] ONMPEAETICHHOrO0 Kpyra 3ajaad, UCHOJIb3Ys
pazIM4yHBIE CXEMBI, PECYPChl NOCTPOEHUS JUarpaMM, MEHTAIbHBIX Kapr,
MTO3BOJISFOIIMX MPOU3BECTH JIOTHKO - CTPYKTYPHBII aHAJIU3 3a]a4H;

® yMETb IUIAHUPOBATh CBOM 00pa30BaTEIbHBIA MapLIPYT, KOPPEKTUPOBATH U BHOCUTD
ONpeJeleHHbIE HW3MEHEHUs, KAueCTBEHHO BIIMAIONIME HAa KOHEYHBIA MPOIYKT
y4eOHO-TI03HaBATEIbHOM JIEATEITbHOCTH;

® YyMEHUE KAYECTBEHHO COOTHOCHUTH CBOM JIEUCTBHUS C NPEABKYIIAEMbIM HTOTOM
y4eOHO-TI03HABATEIbHON AESITEIbHOCTU MOCPEICTBOM KOHTPOJISI M TIIIAaHUPOBAHUS
y4eOHOro mpolecca B COOTBETCTBUM C H3MEHSIOIMIMMUCA CHUTyalUsIMH U
MPUMEHSIEMBIMU CpEACTBaAaMH U (hOpMaMy OpraHMU3alMK COTPYIHUYECTBA, & TAKKe
MHANBUAYaIbHON pabOThI HA YPOKE;

e yMeHHEe OTOHMpaThb COOTBETCTBYIOLIME CpPEICTBA  peaju3alUdl  pPEUICHUs
MaTEMaTUYECKUX 3a7a4d, NOA0UpaThb HWHCTPYMEHTbI Jii OLIEHUBAaHUS CBOEH
TPAEKTOPUU B pabOTE C MATEMAaTUYECKUMHU MOHATUSAMU U MOJEIISIMU;

ITo3naBaTteabHbIe YY ]|



® YMEHHUE OIPEHENIATh OCHOBOIOJATarollee IIOHATHE U IPOU3BOJAUTH JIOTUKO-
CTPYKTYPHBIM aHAJIN3, ONPEAEIATh OCHOBHBIE NPU3HAKA U CBOWCTBA C IOMOLIBIO
COOTBETCTBYIOIIUX CPEACTB U UHCTPYMEHTOB;

® yMEHHUE MPOBOAUTH KiIacCUPUKAIMIO OOBEKTOB HA OCHOBE KPUTEPHUEB, BBIIEISATH
OCHOBHO€ Ha ()OHE BTOPOCTENECHHBIX JTAHHBIX;

® yMEHUE MPOBOAUTH JIOTUYECKOE PACCYXKJACHUE B HANPABIECHUU OT OOIIUX
3aKOHOMEPHOCTEN U3y4aeMOM 3a/1a4M 10 YaCTHBIX PaCCMOTPEHHU;

® YMEHHUE CTPOUTH JIOTMUYECKUE PACCYKJICHUS HAa OCHOBE CUCTEMHBIX CpPaBHECHHUU
OCHOBHBIX KOMIIOHEHTOB HM3Y4a€MOI'O0 MAaT€MaTU4YEeCKOr0 pasjeiia Wi MOJIEIH,
IOHATUSL WJIM KJIACCOB, BBIJEIISASA OIPEICICHHBIE CYIIECTBEHHbIC MPU3HAKU WIIU
KPUTEPHH;

® YMEHME BBIBIATH, CTPOUTH  3aKOHOMEPHOCTb, CBSA3HOCTb, JIOTMYHOCTH
COOTBETCTBYIOIIMX LIETIOYEK PACCYKJIECHUW MpuU padoTe C MaTeMaTUYECKUMHU
3alayaMy, yMETh NOAPOOHO M CXKAaTO MPEICTABIATh JE€TAJU3alUI0 OCHOBHBIX
KOMIIOHEHTOB IIpU JI0Ka3aTeJIbCTBE MOHATUN U COOTHOIICHUN HAa MaTeMaTUYECKOM
A3BIKE;

® yMEHME OpPraHU30BBIBATH IIOMCK U BBIABJIATH IIPUYMHBI BOZHUKAIOIIMX IIPOLIECCOB,
ABJICHUH, HanOoJiee BEPOATHbIE (PAKTOPHI, 10 KOTOPHIM MaTeMaTHUYECKUE MOJIEIU U
00BEKTHI BEIyT ce0sl MO ONpPEEICHHBIM JIOTHYECKUM 3aKOHAM, YMETh PUBOJIUTH
NPUYUHHO-CIEACTBEHHBIA AaHAIU3 TMOHATHM, CYXACHHM W MaTeMaTH4YEeCKHUX
3aKOHOB;

® yMEHHUE CTPOUTh MATEMATUYECKYIO0 MOJIEb MPU 33JJaHHOM YCJIOBHH, 00Jagaromei
OTpe/ICNICHHbIMU XapaKTEpPUCTUKAaMU OOBEKTa MpPH HAJIMYUU  OIpPEJEICHHbIX
KOMIIOHEHTOB (QOPMUPYIOIIETOCs MPEANOIaraéMoro MoHsATUS WU SIBJICHMUS;

® YMEHHME IIEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO  COCTaBIISIOLIYIO
MaTeMaTUYeCKOl 3a7aud Ha S3bIK Ipa@HUuecKoro OTOOpa)KEHUS - COCTaBICHUS
MaTeMaTUYECKOW MOJIENIN, COXPAHSIONIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;

e YMEHME 3a/1aBaTh IUIAH PEIICHUS MaTEMaTUYECKOM 3a/add, peam30BbIBATH
QIrOpUTM JEHUCTBUU KaK IMOIIArOBOM HHCTPYKUMHU MJIs pa3pelieHus y4deOHO-
MMO3HABaTEILHON 3a/1a4H;

® YMEHME CTPOUTH 10KA3ATEIBCTBO METOAOM OT IIPOTUBHOIO;

e ymeHue paboTaTh ¢ MPOOJIEMHOM CUTyallMed, OCYIIECTBISAThH 00pa30BaTENIbHbIN
npolecc MOCPEACTBOM TIOMCKAa METOJOB M CIOCOOOB pa3pelieHHs 3aJaud,
ONpeaeNsaTh TPAHULIBI CBOETO 00Pa30BaTEILHOTO MPOCTPAHCTBRA;

® yYMETb OpPHEHTHUPOBATbCA B TEKCTE, BBISBIATH TJIABHOE YCIOBHE 33Jadyd H
YCTaHaBIIMBATh COOTHOILLIEHNE pACCMATPUBAEMbIX O0BEKTOB;

® yMEHHE NEePEeBOAUTh, UHTEPIPETUPOBATH TEKCT B HHBbIE (POPMBI MpPECTABICHUS
uH(pOpPMaLIMU: CXEMBI, TUarpaMMBbl, rpauyecKoe NMpeacTaBIeHUE TaHHBIX;

KommynukaTuBubie Y'Y/

e yMmeHue paboTaTh B KoMaHzae, (OPMHpPOBAHHWE HABBIKOB COTPYIHHMYECTBA U
y4eOHOTO B3aUMOJICUCTBUS B YCIIOBHUSIX KOMAaHIHOM WUIPbl WJIM HHOW (DOpPMBI
B3aUMOICUCTBHUS;

® yMEHUE pACTIPEIENIATh POJIM U 33J1a4l B paMKax 3aHATHUS, POPMUPYS TAKKE HABBIKU
OpPraHU3aTOPCKOI0 XapaKTepa;



yMEHUE OIIEHUBATh MPABUIbHOCTh COOCTBEHHBIX JEHCTBUM, a TAKIKE J1€ATEIbHOCTH
OPYTUX YYaCTHUKOB KOMaH/IbI;

KOPPEKTHO, B paMKax 3aJady KOMMYHHUKaluu, (GOpMyIHUpOBaTh W OTCTAWBATh
B3IJISI/IbI, QpTYMEHTUPOBATH JJOBObI, BEIBOIbI, @ TAKKE BBIIBUTaTh KOHTAPTYMEHTHI,
HEOOXOJIUMBIC [l BBISABJICHUS CHUTYallMM ycleXxa B PEUICHUU TOW WM HHOU
MaTEMaTUYECKON 3aJa4H;

YMEHHE TMOJIb30BaThCS MAaTEMAaTUYECKUMU TEPMUHAMM JI1 pElIeHUus y4eOHO-
NO3HABATEIbHBIX 33Ja4, a TAaKXE CTPOUTh COOTBETCTBYIOIIHE pPEUEBBIC
BBICKA3bIBAHUSI Ha MATEMAaTUYECKOM SI3bIKE ISl BBICTPAWBAHUS MATEMAaTUYECKOU
MOJENH;

yMETh CTPOUTHh MATEMAaTUYECKHUE MOJEIH C IOMOIIBI COOTBETCTBYIOIIETO
MPOTPaMMHOT0 00eCTIeYeHUsI, CEPBUCOB CBOOOIHOTO OTJAJIEHHOIO JIOCTYTA;

YMETh IPaMOTHO U YETKO, corjacHo npasuiam opopmiieuss KUM-a OI'D 3aHOCUTD
MOJTYyYEHHBIC PE3YJbTAThI - OTBETHI.

IIpenmeTHbIe pe3yJIbTATHI:

dbopMupoOBaHrE HABBIKOB MTOMCKA MaTEMAaTUUECKOTO METO/a, aJilfOPUTMA U TIOMCKA
pelleHus 3a7aui B CTpyKType 3aaad OI'D;

dbopMupoBaHHE HaBBIKA PEIICHUS OMPEICICHHBIX THIIOB 3aJ1ad B CTPYKTYypE 3a7ad
oro;

yMeHHE paboTaTh C TaOJUIIAMHU, CO CXEMaMH, C TEKCTOBBIMHU JAHHBIMHU; YMETh
npeoOpa3oBBIBATh 3HAKU U CUMBOJIBI B JI0KA3aTEIbCTBAX M MIPUMEHIEMBIX METOaX
JUISL peIIeHus1 00pa30BaTEIbHBIX 3a]1a4;

yMEHHUE TIPUBOAUTHL B CHCTEMY, COIIOCTaBJIATh, 0000IIATh M aHAJU3HPOBATH
MH(pOpMAITMOHHBIE KOMIIOHEHTHI MAaTEMATUUYECKOTO XapaKkTepa U yMeTh IPUMEHSATh
3aKOHBI M PaBUJIA I PEIUICHUS KOHKPETHBIX 33/1a4;

YMEHHME BBIACIATh TJIABHYI0O W H30BITOYHYIO MHGOPMAIUIO, MPOU3BOIUTH
CMBICJIOBOE C)KaTHE MaTEMaTHUUECKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CITOCOOOB
pelieHus; YMeTh MPEJCTaBIATh B CJIOBECHOH (opMe, HCHOJIBb3ys CXEMbl U
paznuuHble TAOMUIBI, TpapuKku W aUarpaMMbl, KapThl TMOHSATHH W KJIACTEPHI,
OCHOBHBIC UJICH U TIJIaH PEIICHUS TOW WM HHOM MaTeMaTH4YECKOM 3a1a4H.

Ilnanupyembie pe3y/ibTaThl 0CBOCHUS Kypca

HarypajabHbie yncaa. [poou. PanuonanbHbie yucaa
BrInmycKHUK Hay4duTCS:

MOHUMAaTh OCOOCHHOCTH JECATUIHON CHCTEMBI CUMCIICHHUS,

OTIEpUPOBATH MOHITHUSIMU, CBI3aHHBIMHU C JISTUMOCTHIO HATYypPaTbHBIX YHCEIT;
BBIPAKATh YMCIIa B IKBUBAJICHTHHIX (hOopMax, BeIOMpas HanboJiee MOIXOSIIYI0 B
3aBUCUMOCTH OT KOHKPETHOHN CHUTYaIlHH;

CpPaBHUBATH U YIOPSAIOUYUBATH pAllMOHATIBHBIC YUCIIA,

BBITIOJIHATh BBIYKMCIICHUS C pallMOHAJIBHBIMM YHCJIAMH, COYeTas YCTHBIC W
MMMCbMEHHBIC TTPUEMBI BBIYUCIICHHH, TPUMEHEHUE KAJIbKYJISATOPA;

WCIIOJIh30BATh MOHATUS U YMEHUS, CBA3aHHBIC C MPOMOPIIMOHAIBHOCTHIO BETTUYHH,
MPOIICHTAMH, B XOJE PEIICHHs MaTeMaTWUYeCKHX 3a7ad W 3a7ad U3 CMEKHBIX
IPEIMETOB, BBITIOTHATH HECTIOKHBIC MPAKTUIECKUE PACUETHI.

JleCTBUTEIbHbIE YHUCJIA



BhIyCKHUK Hay4duTCs:
® NCIIOJIB30BaTh HAYaJIbHBIC IIPEICTABICHHS] O MHOKECTBE IEUCTBUTENIBHBIX YHACEI;
® OIEPHUPOBATH ITOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSTh €70 B BBIYUCICHUSX.
AJuiredOpanyecKue BbIPaKEeHUA
BrinyckHHMK Hay4nuTCS:
® ONEpUPOBATh TOHATUSMHU «TOXKIECTBO», «TOXJAECTBEHHOE MpPeoOpa3OBaHUE,
pelaTth 3aa4u, coeprKaliie OyKBeHHbIE JaHHbIE; padoTaTh ¢ popMysIamMu;
® BBINOJHATH IPEOOPa30BAHUS BBIPAKEHHUM, COJEP)KAIIMX CTENEHU C IIEJIBIMU
[IOKAa3aTeJIIMA U KBaJpaTHBIE KOPHY;
® BBINOJHATh TOXAECTBEHHbIE NPeoOpa30BaHUS PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE NPaBUJI ACHCTBUI HAJ MHOTOUYJIEHAMU U aIreOpandyecKuMu Apo0smMu;
® BBINOJHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIIN.
YpaBHeHnust
BhINyCKHHK HAay4uTC:
e pemarb OCHOBHBIE BHJBI PAalMOHAIBHBIX YPAaBHEHUM C OJHOW IIEPEMEHHOM,
CHUCTEMBI IBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU;
® [IOHMMAaTh YPAaBHEHHUE KaK BAKHEUIIIYIO MATEMAaTUYECKYIO MOJENb JUIsl OIMCAHUS U
M3Y4YEHUs PA3HOOOPA3HbIX pEAIbHBIX CHTyallid, pellaTh TEKCTOBBIE 3aJauyd
anreOpanyeckuM METOJIOM;
® IPUMEHATH TIpaduyecKkue TMpPEeACTaBICHUS MJs HCCIEAOBaHUS YypaBHEHUH,
UCCIICJOBAHUs U PELICHNS CUCTEM YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.
HepaBencrBa
BeInyCKHUK HayuuTCs:
® [IOHMMAaTh U MPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM
HEPABEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;
e pelaTh JUHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOW M UX CHCTEMBI; PEUIATh
KBaJIpaTHbIE HEPABEHCTBA C ONOPOH Ha rpaduyecKue NPeACTaBICHUSI.
OcHoBHbIe NOHATHSA. Unc/I0BbIEe PYHKIIMHT
BpInyCKHUK HayuuTCs:
® [IOHMMaTh U MHCHONb30BaTh (PYHKIMOHAIbHbIE TMOHATHS M S3bIK (TEPMHUHBI,
CHUMBOJINYECKHE 0003HAUYEHUS);
® CTpPOUTHh TpaUKU 3JIEMEHTApPHBIX (PYHKIMH; HCCIEIOBAaTh CBOMCTBA YHUCIOBBIX
(GyHKUMNA Ha OCHOBE MU3yUY€HHUS MIOBEJICHUS UX TPa(UKOB;
® TOHMMAaTh (PYHKIMIO KaK BXHEUIIYI0 MAaTEeMAaTHUYECKYI0 MOJEb AJI ONMUCAHMS
MIPOLIECCOB U SABJICHUN OKPYXKAIOLIETO MUpa, IPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK
JUTS OIIMCAHUS U UCCIIEIOBAHMSI 3aBUCUMOCTEN MEXy (PU3NUECKUMU BEITUYUHAMH.
OnucarenbHasi CTATUCTHKA
BbINyCKHUK HAYYUTCS:
® LCIOJb30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAJIM3a CTATUCTUYECKUX
JAHHBIX.
Cay4aiinbie COObITHSI M BEPOSITHOCTD
BbInyCKHMK HAY4YHUTCH
® HAXOAWTb OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTH CIYYaitHOrO COOBITHSL.
KomOunaTopuka




BBITyCKHUK Hay4HTCS pemiaTh KOMOMHATOPHBIC 3ajayd Ha HAXOXKJICHHUE YHhcia
00BEKTOB WJIM KOMOWHAIIHIA.

Harasignas reomerpus
BBIITYCKHHUK HAYYUTCS:

pacmo3HaBaTh Ha YEPTEKax, PUCYHKAX, MOJICTISIX U B OKPYIKAIOIIEM MHUPE TUIOCKHE
Y TIPOCTPAHCTBEHHBIE TEOMETPUIECKUE (PUTYPHI,

pacrno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJILHOTO Mapajulefienunenia, npaBuIbHON
MUPAMUIBI, IMIHHIPA U KOHYCAa;

CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOIBHOTO TIapalIeTIeUIe 1a;

OTIPENEIATh IO JUHEWHBIM pa3MepaM pa3BEPTKH (UTYpHI JIMHEHHBIC pa3Mephl
camoit purypsl 1 Ha000POT;

BBIYHUCIIATh 00BEM MPSIMOYTOILHOTO TapaJlJICIICTIUIIC IA.

I'eomerpuyeckue purypsi
BhINYCKHUK HAYYHTCS:

MOJIb30BATHCS S3BIKOM T€OMETPUH JIJIs1 OITUCAHUS TPEAMETOB OKPYIKAIOIIETo MUpa 1
WX B3aUMHOI'O PACIIOJI0XKCHUS;

pacro3HaBaTh U U300paxaTh Ha YEPTEKaxX U PUCYHKAX T€OMETPUUECKUE (PUTYPHI U
UX KOH(pUTYypaluu;

HaXxOJUTh 3HAYEHUS JJIMH JIMHEHWHBIX DJEMEHTOB (UTYp U HMX OTHOIICHHS,
rpagycHyto mepy yrioB ot 0° mo 180°, mpuMeHsis ompejesieHus, CBOMCTBa U
NpU3HAKU (PUTYp M HMX DJIEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO, IMOJ00WHE,
CHUMMETPUH, TOBOPOT, MapajuiebHbIN MIEPEHOC);

ONEepUpPOBaTh € HAYaJIbHBIMM TIOHATUSIMM TPUTOHOMETPUM U BBINOJHATH
AJIEMEHTapHbIE oniepaluy HaJl QYHKIUSIMH YTJIOB,;

pelaTth 3a/laud Ha J0Ka3aTesbCTBO, ONMUPAsCh HAa U3yUYCHHBIE CBOWCTBA GuUryp u
OTHOIIEHUM MEXly HUMU U NMPUMEHSS U3yUYCHHBIC METO/Ibl I0KA3aTEIbCTB;
pelllaTh HECJIOXXHBIE 3aJadd Ha TOCTPOEHUE, MPUMEHSAS OCHOBHBIE aJITOPUTMBI
MOCTPOEHHUS C TTOMOUIBIO IIUPKYJIS U TUHEUKH;

pelIaTh NPOCTEUIINE TIIaHUMETPUUYECKUE 3a/]a4l B IPOCTPAHCTRE.

I/I3MepeHne reOMETPUYIECCKUX BCJINYUH
BI::IHVCKHI/IK HAY4YHUTCA.

MCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JUIMH, IUIOIAJEN U YIJI0B IIPU PEIICHUH 3a]1a4
Ha HaXOXKJICHHE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI IyI'M OKPYKHOCTH,
IpaxyCHON MEpHI yIia;

BBIYUCIIATh IUIOIIAAA TPEYTOJIBbHUKOB, NPSIMOYTOJIBHUKOB, MapajuleIOrpaMMOB,
Tparenuun, KpyroB U CEKTOpPOB;

BBIYUCIIATD JJIMHY OKPYKHOCTH, JUIMHY IyTH OKPY’KHOCTH;

BBIYMCIIATH JJIMHBI JINHEWHBIX AJIEMEHTOB (DUTYyp M UX YIJIbI, UCTIOIB3YSl (POPMYIIbI
JUTMHBI OKPY>KHOCTHU U JJIMHBI YTH OKPY>KHOCTH, (DOPMYIIBI TIOIIaael Guryp;
pelaTh 3a/1a4 Ha JJ0Ka3aTeIbCTBO C UCIIOIb30BAaHUEM (POPMYJT ITTUHBI OKPY>KHOCTH
U JUIMHBI 1yTH OKPY>KHOCTH, (hOpMYJ TuIonaae puryp;

pelaTb NPaKTUYECKUE 3aJayd, CBS3AHHBIE C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJIMYUH (MCIOJIB3YS IPU HEOOXOIMMOCTH CIIPAaBOYHHUKH U TEXHUUECKHUE CPEJICTBA).

Koopaunarsl



BbINyCKHUK HAyYUTCH:
® BBIUUCIATH JUIMHY OTpE3Ka IO KOOPAMHATAM €T0 KOHIIOB; BBIUMCIISITH KOOPAUHATEHI
CepEeIUHbI OTPE3Ka;
® UCIOJB30BaTh KOOPJAMHATHBIA METOA Ui M3YyYEHUs CBOWCTB MPSAMBIX M
OKPY’KHOCTEM.

Coaep:xanue Kypca
«IIpakTKO-OpUeHTHPOBaHHbIE 3agaHus®» OTpadoTka 3agau Ne 1-5 KM OI'D.

TaOnuuHoe u rpaduyecKoe NpeACTaBICHUE JAHHBIX, IUIAH U CXEMa, U3BJICUEHHUE HY>KHON
uHpopMaiuu. M3MEeHUHMBOCTh NpU H3MepeHusix. Pemaronue mnpaBmia. 3aKOHOMEPHOCTH B
U3MEHUYMBBIX BeJIWYMHAX. Beluucnenns u npeoOpa3oBaHue BenuuuH. VccnenoBanue
IPOCTEHIINX MaTEMaTUYECKUX MOJIEIIEH.

«Bbruncienusi u npeodopazoBanus». Orpadotka 3amaau Ne 6 KNIM OI'D.

JleliCTBMSI ¢ HATYPAJIbHBIMH YUCJIAMHU

CrnokeHHe M BBIYMTAHHME, KOMIIOHCHTHI CJIOKCHHSI M BBIYMTAHHS, CBS3b MEXKIY HHMH,
HaXOXKJEHUE CYMMBI U Pa3HOCTH, H3MEHEHUE CYMMBI M Pa3HOCTH MTPU N3MEHEHUH KOMIIOHCHTOB
CIIOKEHUS U BBIYUTAHUS.

YMHOKEHHE W JIeJICHUE, KOMITOHEHThI YMHOXXEHHUS W JCIICHUS, CBS3b MEXIY HHMH,
YMHOKEHHE U CIIO)KEHHE B CTOJIOMK, JEJICHHE YTOJKOM, MPOBEPKA pe3yibTaTa ¢ MOMOUIBIO
MIPUKUAIKA U OOpAaTHOTO JCHCTBUS.

YucioBble BbIPAKEHUA

HucmoBoe BhIpaXXKEHUE U €TI0 3HAUYCHUE, MTOPSAIOK BBIIIOJIHEHUS JCUCTBUM.

JApodu. O0ObIKHOBEHHBbIE APOOH

Homns, dactb, ApoOHOE uHCIo, ApoOb. [IpoOHOe 4YHCIO Kak pe3ynbTaT JeieHHS.
[IpaBunbHBIE U HETIPABUIIbHBIE IPOOU, CMEIIaHHAs APOOh (CMEIIaHHOE YHCIIO).

3anuch HATYpaIbHOTO YKCIIa B BUJE APOOU C 3aJJaHHBIM 3HaAMEHATelIeM, MPpeoOpa3oBaHue
CMEIIIaHHOU IpoOU B HEMPABUIIbHYIO IPOOL U HA0OOPOT.

[TpuBenenue apobeii k oOueMy 3HameHarten0. CpaBHEeHUE OOBIKHOBEHHBIX IPOOEH.

Crno’keHre ¥ BRIYUTAaHUE OOBIKHOBEHHBIX JIpo0Oei. Y MHOKEHHUE U JACICHHE OOBIKHOBEHHBIX
TpoOeii.

Apudmernueckre IeHCTBHS CO CMEIIAaHHBIMU IPOOSIMH.

Apudmernueckre NeUCTBUS C TPOOHBIMU YHCIIAMHU.

CrocoObl paroHaTN3aIMK BEIYUCICHUH ¥ KX TPUMEHEHUE TIPH BBITTOJTHCHUH JICHCTBHM.

JecaTu4HbIE IPOOH

[IpeoOpazoBanne nAECATHYHBIX ApoOe B OOBIKHOBeHHBIC. (CpaBHEHHE NECSITHYHBIX
npobeii. CrnokeHHe W BBIYMTAHUE JECATUYHBIX ApoOeit. OKpyrieHue ACCATUYHBIX JPOOCH.
YMHOXKEHHE U JeNIeHHWe NeCITHYHBIX apooeit. [IpeoOpa3zoBanne OOBIKHOBEHHBIX ApOOEi B
necaTuaHbIe 1poou. KoHeunbie n OeCKOHEUHBIC IECATHIHBIC TPOOH.

Yucaa. PanuoHajbHbIE YHCTIA

MHOX€eCTBO palMOHAIBHBIX uncell. CpaBHEHME palMOHAJIbHBIX yucen. JlehcTBus c
paroHagbHBIMU yncaamu. [IpeacTaBnenne palmoHanTbsHOTO YUCIa ASCITHYHOM JPOObIO.

JApoOHO-paniuoHa/IbHbIE BHIPAKEHUSA

[IpeoOpazoBanue APOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOXKEHHE, YMHOXEHUE, JIeJICHUE.
Anre6pandeckas 1pobb. Cokparienue anredpanueckux npodeit. [Ipuenenue anredpandeckux



npobeit k oOmemy 3HaMmeHatento. JledicTBus ¢ anreOpanyecKuMu JApOOSIMU: CIIOKEHHE,
BBIYUTAHNUE, YMHOXKEHHUE, IETICHNE, BO3BEJICHHUE B CTEIICHb.
«JlelicTBuTEIBHBIE YHCTIa». OTpadoTka 3amad Ne 7 KUM OI'D.

PanuonanbHbIe YHUCIa

N3o00pakeHue ynces Ha YUCI0BOM (KoopArHATHON) mpsiMoii. CpaBHeHue uncen. Moayinb
yyciaa, FeOMETPUYECKass MHTEpOpeTanus MOAyJs 4ucia. J[elcTBUA € MOJIOKUTEIbHBIMH U
OTPHULATEIBLHBIMH YHCIaMUA. MHOKECTBO LIEJBIX YHCEI.

Koopaunara touku

OcCHOBHBIC TIOHATHS, KOOPJAUHATHBIA JIy4, pAcCTOSTHUE MEXAy Toukamu. KoopauHatsl
TOYKH.

HppanuoHajbHbIe YUCIa

[TonsiTre nppanmoHanpbHOro yncia. PacriozHapanue nppanvoHaIbHBIX YUCEIT.

MHOXeCTBO AeHCTBUTEIbHBIX YHCEIL.
«IIpeoOpa3zoBanue ajredpanyeckux BbipazkeHuii». OrpadoTka 3amay Ne § KUM OI'D

HppanuoHajabHbIe YUCIa

[TonsTre uppanmoHaIbHOrO 4ncia. Pacno3HaBanue nppauroHanbHbIX yucell. [Ipumepsl
JI0Ka3aTenbCcTB B anrebpe. JIeHcTBUA ¢ uppalMOHAIBHBIMU YHUCIAMU: YMHOXEHUE, JCIICHUE,
BO3BE/ICHUE B CTCIICHb.

MHOXKECTBO IE€MCTBUTEIBHBIX YUCEIL.
«YpaBHeHus 1 HepaBeHcTBa». OTpadboTka 3aaau Ne 9 KM OI'D.

PaBencrBa

HucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHeHUs U KOpHS ypaBHeHHUs. [I[peacraBienre o paBHOCWIBHOCTH YPABHEHUH.
OO0unacth onpeneneHus: ypaBHeHus (0071aCTh TOMYCTUMBIX 3HAYEHUN TEPEMEHHOM ).

JIuHeliHOe ypaBHEHHE U €r0 KOPHU

Pemenne nuHenHBIX ypaBHeHHM. JIMHENHOE ypaBHEeHME C¢ mnapameTpoM. KommuecTBo
KOpPHEHN JIMHEWHOTO ypaBHEHHUsI. PellleHne TMHENHBIX YPaBHEHUH C ITApaMETPOM.

KBaapaTHoe ypaBHeHHe U €r0 KOPHU

KBanparneie ypaBHenus. Henomnnele kBagpaTHble ypaBHEHUS. JIMCKPUMHMHAHT
KBaJIpaTHOro ypaBHeHUs1. @opmyiia KOpHEN KBagpaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOpaTtHasi TeopeMe Buera. Pemienune kBaipaTHBIX ypaBHEHH: MCTOIb30BaHUE (DOPMYIBI IS
HaXO0XXJICHUSl KOpHEW, rpaduuecKkuil METOJl pEelIeHUs, Pa3JIoKEHHWE Ha MHOXHUTEIU, Moadop
KOpHEHN C UCIOJb30BaHuEM TeopeMbl Buera. KonmuecTBo KOpHEW KBAaJpaTHOTO ypaBHEHUS B
3aBUCMMOCTH OT €ro JWCKpMMHHaHTa. buUKBajipaTHbie ypaBHEHHUs. Y PAaBHEHUS, CBOJUMBIE K
JIMHENHBIM U KBaApaTHbIM. KBaipaTHbie ypaBHEHUS C MapaMETPOM.

/{po0HoO-paniuoHaIbLHbIC YPABHEHHUS

Pemenue npocteiimmx 1poOHO-IMHENHBIX ypaBHEHUH. Pemenue n1poOHO-paloHaIbHbIX
YPaBHEHHUM.

MeTtonpl perieHus: ypaBHEHUN: METO/IbI PAaBHOCHIIBHBIX MTPE0Opa30BaHUN, METO] 3aMEHBI
nepeMeHHou, rpaduueckuii meron. Mcmombp3oBaHue CBOWCTB (YHKIHMM TPU  PEIICHUN
YpaBHECHUM.

TpocTeiimue nppanmoHaTbHEIE ypaBHeHHs BUAA [T (x) =a, ([T (x) =,[g(x) -

n
YPaBHCHI/IH BUgaX =a .ypaBHCHI/I}I B IICJIBIX YHCJIaX.



«BeposiTHOCTBH coObITHII» OTpadoTka 3ama4y Ne 10 KUM OI'D.

Cayuaiinbie COOBITHS

CrnyyaliHble OMBITHI (IKCHEPUMEHTHI), AJIEMEHTApHBIE Ciy4ailHble COOBITUS (UCXOJIbI).
BepositHocti  snmeMeHTapHbIX  coObITu. CoObITUS B CIOydyalHBIX OJKCIHEpPUMEHTaX U
0JIaronpuUATCTBYIOIINUE 3JIEMEHTAPHBIE COOBITUSA. BeposTHOCTH ciydailHBbIX COOBITUN. OMBITHI €
PAaBHOBO3MOXHBIMHU AJIEMEHTapHBIMU COOBITHSIMU. Kilaccmyeckue BEPOATHOCTHBIE OIBITHI C
UCIIOJIb30BaHUEM MOHET, KyOHKOB.
«@ynkuuu 1 rpapuxkmn». Orpadorka 3agady Ne 11 KM OI'D.

DOyHKIUU

HHonsitue pyHKuMU

JlekapToBbl ~ KOOpAMHATBI Ha IUJIOCKOCTH. DopmMupoBaHHe MNpPEACTAaBICHUH O
METanpeMETHOM TOHATUU «KOOpPAWHATHDY. CrocoObl 3amaHus (YHKIUN: aHATMTHYECKHM,
rpaguueckuii, Tabnuunbii. ['paduk Ppynxuuu. [Ipumepsl GyHKIMIA, TOTydaeMbIX B IpoLecce
UCCJIEIOBAHMSI PA3IMYHBIX PEAJIbHBIX MPOIIECCOB U PELICHUS 3a/1a4. 3HaUeHUE (PYHKLNHU B TOUKE.
CpoiicTBa (yHKUMH: 00JACTh ONPEICIICHUS, MHOXKECTBO 3HAYEHUH, HYJIU, HPOMEKYTKU
3HAKOINIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEKYTKH BO3pACTAHUS U YOBIBaHUS, HAUOOJIbLIEE
U HauMeHbluee 3HaueHusd. Vccnenopanue GyHKUIMU 1O ee Tpaduky.

JIuneiiHas pyHKIMSA

CpoiictBa u rpaduk JHUHEHHOW (QYHKIUU. VYTIOBOH KOI(PPUIUMEHT MPSMON.
Pacnonoxenue rpaduka TuHEHHON PYyHKIIUM B 3aBUCUMOCTH OT €€ YIJIOBOro KoddduuneHTa u
cBoOOIHOTO wieHa. Haxoxaenne ko3 PpUIrmeHToB TMHEMHOW (PYHKIUY 110 3aJaHHBIM YCIIOBHSIM:
MPOXO’KJICHUE MPSMOM Yepe3 JABE TOUKHU C 3aJJaHHBIMU KOOPJMHATAMHU, MPOXOXKICHUE MPAMOU
yepes JaHHYIO TOUKY Y MapaJuIeIbHOM JaHHOW MPSIMOM.

KBagparuunas GpyHkuus

CpoiictBa u rpaduk kBajgpaTuuHod ¢yHkuuu (mapadona). Iloctpoenne rpaduka
KBaIPaTUYHON PYHKIIMU TIO TOUKAM

Oo0paTHasi NPONOPUHOHATBHOCTD

. k
CaoiicTBa (GyHKIIUU vy = K y=_ ['unepOoua.
X

«ITocaenoBarensHocTH M porpeccum» Otpadotka 3aga4 Ne 12 KM OI'D. (1 gac).

IHocienoBaTeIbHOCTH M NIPOrPEeCCUH

Uucnosas  mocienoBaresbHOCTb.  [IpuMepbl  4YMCIIOBBIX — IOCIJIELOBATEIBHOCTEM.
beckoHeuHble MocnenoBaTeNbHOCTU. ApudMeTHdeckass TMporpeccuss U ee  CBOICTBa.
['eomeTrpuueckass mporpeccusi. Popmyna oOmero ujgeHa M CyMMbl N MEPBBIX YJICHOB
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuit
«YucaoBbie M OykBeHHbIe BbIpaxenus». OtpadoTka 3amay Ne 13 KUM OI'3.

YucsioBbIe 1 0yKBEHHbIE BHIPAKCHUSA

Bripaxkenne ¢ nmepeMeHHOW. 3HaueHHe BbIpakeHUs. [loacTaHOBKa BBIPaKEHHII BMECTO
MIEPEMEHHBIX.

Iesable BbIpaxeHus

Crenenb ¢ HaTypajJbHBIM TOKa3aTeleM M ee cBoicTBa. [IpeoOpasoBaHusi BhIpaxKeHU,
COZEPIKAIINX CTEIIEHU C HATYpPaJIbHBIM II0KA3aTEIIEM.

OpnHouneH, MHorowieH. JleMCTBUS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CIIOKEHHE,
BBIYMTAHKE, yMHOKEHNE). DOPMYIIbI COKPAIIEHHOIO YMHOKEHHUS: pa3HOCTh KBaIpaTOB, KBAAPAT
CYMMBI U pa3HOCTH. Pa3noxeHre MHOrOUIeHa Ha MHOXHUTEIU: BHIHECEHHE OOIIEr0 MHOKHUTEIS



3a CKOOKH, TpYyNIUPOBKa, NMpPUMEHEHHE (OPMYJ COKpAIIEHHOrOo YMHOXeHus. KBaapaTHbIi
TPEXWICH, PA3JIOKEHNUE KBAJIPATHOIO TPEXWICHA HA MHOKHUTEIH.
«IIpakTnyeckue pacuersl o popmyaam» Otpadotka 3amay Ne 14 KUM OI'D

BripaxkeHne ¢ nmepeMeHHOW. 3HaueHHue BbIpakeHUs. [locTaHOBKa BBIPAKEHHII BMECTO
MIEPEMEHHBIX.

Leabie BbIpaKeHU

CreneHb ¢ HaTypaJbHBIM TOKa3aTelieM U ee cBoicTBa. [IpeoOpa3zoBaHMsl BbIpAXKEHUM,
COZEPIKAIINX CTEIIEHU C HATyPAJIbHBIM IOKA3aTENIEM.

OpHouneH, MHorowieH. JleMcTBUS C OJHOWIEHAMHM W MHOIOWIEHaMHU (CIIOKEHHE,
BBIYUTAHUE, YMHOXKEHUE). DOPMYJIIBI COKPAIIIEHHOT'O YMHOXEHUS.
«Cucremsl HepaBeHcTB». OTpadoTtka 3agau Ne 15 KM OI'D.

CucremMbl HEPABEHCTB

CucteMbl HEpPaBEHCTB C OJHOW NMEpEMEHHOM. PemieHue cucreM HEPABEHCTB C OJHOU
NEePEeMEHHOM: JMHEHHBIX, KBaJpaTHBIX. l300pakeHue pelieHuss CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOU NpsIMOi. 3alKCh PEIICHUSI CUCTEMbI HEPABEHCTB.
«I'eomeTpuyeckne purypsol. Yriab». OtpadoTka 3amay Ne 16 KUM OI'3.

Beaun4unbl

Bennunna yrna. I'pagycHas Mepa yria.

TpeyroabHuk

CBoiicTBa paBHOOEPEHHOTO TpeyroyibHUKA. BHenHuit yron tpeyroiasauka. CymMma yriioB
TPEYTroJIbHUKA
«I'eomerpuyeckne purypsl. Janabn». Otpadotka 3agad Ne 17 KUM OI'D

@Durypsl B reoMeTpPHH U B OKPYKAI0IIIeM MUpPe

I'eomeTpuueckast purypa. BHyTpeHHssi, BHenHsAs o0jactu GuUrypsl, rpanuna. JInHum u
00JlacTH Ha TUIOCKOCTH. Bbinykiias v HeBbinykJas gurypsl. [lmockas u Hemockas QuUryphl.
[Tonsitue Benuuunsbl. J{nuna. M3mepenue nnvnbl. EIMHULBI M3MEPEHUS JJIMHBI

Brinenenne cBoiicTB 00bekTOB. DOpMHpPOBAHKME MPEACTABICHUN O METanpeIMeTHOM
noHsTuu «purypa». Touka, oTpe3ok, mpsimasi, JIyd, JJOMaHasi, TJIOCKOCTh, yToJ, OUCCEKTpuca
yIJla U €€ CBOMCTBA, BUJIbl YTJIOB, MHOTOYT'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpus reoMeTpudeckux uryp. LleHTpanbHas cuMMeTpusi TeOMETPUIECKUX
¢buryp.
«Ilromaab MHOTOyroJabHUKa». OTpadoTka 3amay Ne 18 KIMIM OI'D

N3mepenusi u BbIYMCIEHUS

[Tnmomaau. @opMyJibl IIOMIAAN TPEYTOIbHUKA, MTApaJUIENorpaMMa U €ro YaCTHBIX BHJIOB,
Tpaneuuu, ¢opmyna ['epona, ¢hopmyna Mmiomagy BBITYKIOTO YETHIPEXYTOJbHUKA, (HOPMYIIbI
JUIMHBI  OKPY)KHOCTM MW Tulomaad kpyra. Teopema Iludaropa. Tpuronomerpudeckue
COOTHOIIICHHS B MIPSIMOYTOJILHOM TPEYTOJbHUKE. TpUroHoMerpuueckue GyHKIUU yTJa.
«Teopernueckue acnekTb». OTpadoTka 3amau Ne 19 KUM OI'D.

Teopernyeckue acreKTbl, TEOPEMBI, AKCUOMBI, ONPeIeTCHUS, (POPMYIIbI, TEMMBI.

TemaTHuyeckoe NJIAHUPOBAHUE

No Tema 3a"ATUS OcHOBHBIE BUIBI ACATEITLHOCTH YYAIIUXCS Koi-80
n/a 4acoB




Brruncnenus u

Brimonnstor apudmernueckue n1elcTBUs C

npeoOpa3oBaHus panMoHaTbHBIMHU YUCIIAMH, BEIYUCIISIOT 3HAUCHUS
YHCIIOBBIX BBIPAKEHUM, IEPEXOAAT OT OJJHOM
(hopMBI 3anMCH YHCIIa K JPYrou
2 JlelicTBUTENbHBIC N3o0paxkaroT 4rciia TOYKaMy Ha KOOPIMHATHON
yucia IIPSIMOM, CPAaBHUBAIOT JICHCTBUTEIIBHBIC YHCIIA,
BBINOJIHAIOT BBIYUCICHHS U TIpeoOpa3oBaHus,
BBINOJIHAIOT IPUKUJIKY PE3YJIbTaTa BEIYMCICHUH.
3 IIpeoOpaszoBanus BbInonHAOT BEIUUCIEHUS U IpeoOpa3oBaHus
anredpanvyecKkux apu(METHYECKUX BBIPAXKEHUH, TPUMEHSIOT
BBIpA)KEHU I CBOMCTBA apu(PMETUUYECKHUX KBAJAPATHBIX KOPHEH
JUTS IPEOOPa30BAHMSI BBIPAKECHUH
4 VYpaBHeHUs 1 Pemator nuHeliHbIe U KBaJpaTHbIC YPABHEHUS C
HEpPaBEHCTBA OJIHOM MEPEMEHHOI, HEPABEHCTBA C OJIHOU
NIEPEMEHHON U UX CUCTEMBI
5 Oynkiun 1 rpaduku | CTPOSAT U YUTAIOT TpadUKH Pa3IuIHbIN ()yHKIIHIA,
YUTAIOT TpapuKK QyHKIHI, OUCHIBAIOT C
MOMOIIBI0 (DYHKIMUA PA3TUYHBIC 3aBUCUMOCTH
MEX]y BETMYMHAMU, UHTEPIPETUPYIOT rpauKu
3aBUCUMOCTEN
6 Yucnossle u BeimonssaoT npeoOpa3oBaHus anredpanyeckux
OyKBEHHbBIE BBIpQ)KEHUH, HAXOAT 3HAUCHUS OyKBEHHBIX
BBIP)KEHUS BBIP)XEHUI, OCYILECTBIISIS HEOOXOAUMBIE
MOJICTAHOBKHU
7 [IpakTrueckue OCyIIEeCTBISIOT pac4eThl Mo GopMyJiam,
pacyersl 1o BBIPA)XAIOT 3aBUCUMOCTH MEX]ly BEJTMUMHAMH,
bopmynam BBIUUCIISIOT 3HAYEHUS YUCIIOBBIX BBIPAXKEHUI
8 [TpakTuko- BhInonHAIOT BRIYUCIEHNS U TIpeoOpa3oBaHUs,
OpPHEHTUPOBAHHBIE OCYIIECTBIISIOT MPAKTUYECKUE PACUETHI, CTPOSIT H
3aJaHMs HCCIIEAYIOT MaTeMaTH4YeCcK1e MOJIEIH,
WCTIOJB3YIOT NPUOOpETEHHBIE 3HAHHUS U YMEHHS B
MIPAKTUYECKOH 1€ TEIbHOCTH
9 I'eomeTrpuueckue BrImonHseT 1efHCTBHS ¢ TEOMETPUYECKIMHU
¢burypsl. Yribl ¢burypamu, pemaroT JIaHUMeTPUYeCKHe 3aJjauu
Ha HaXO0X/ICHUE TEOMETPUICCKUX BEITMINH
(yrioe)
10 I'eomerpuueckue Pacrnio3nator reomerpuueckue GUrypsl Ha
¢urypsl. b IUIOCKOCTH, pa3IMyaroT UX B3aMMHOE MOJIOKEHHE,
M300paXkatoT TeOMEeTpUYecKue GUIyphl, perarT
TUTAHUMETPUYECKHUE 33/1a41 Ha HaX0XJIeHHE
reOMETPUUYECKUX BEJIMYUH (JUIMH, YTJIOB)
11 [Tnomane Pacnio3narot reomerpuueckue Gpurypsl Ha
MHOTOYT'OJIbHUKA IJIOCKOCTH, PEIIAIOT IJIAHUMETPUUECKHE 3a/1a4
Ha HaXO0X/IeHUE FeOMETPUUECKUX BEJTMUNH
(mTormazeil), OCymecTBIAI0T pacyeThl MO
bopmynam
12 W3mepenus u OmnpenenstoT KOOPMHATHI TOYKHU TUIOCKOCTH,
BBIUUCIICHUS MIPOBOJIAT ONEPAIMH HAJ BEKTOPAMH, BEIYUCIISIOT
JUTHHY ¥ KOOPJIMHATHI BEKTOPA, YTOJI MEKIY
BEKTOpaMH, CHHYC, KOCHHYC M TAaHT€HC yria
13 Teopernueckue [IpoBoasT MoKa3aTeNbHBIC PACCYKICHUS,
aCTIEKThI OLIEHUBAIOT JIOTHYECKYIO NMPABHIBHOCTh




paccyXIeHHM, pacClO3HAIOT OMIMOOYHBIE
3aKIJIFOUYCHHUS

14 Cucremsl HepaBeHCTB | PemaroT ypaBHEHUsl, HEPaBEHCTBA U UX CUCTEMBI,
15 BepositHOCTB Haxozaat BeposSTHOCTH CiTydaifHBIX COOBITUH B
coObITHI MPOCTEUIIIUX pacyeTax
16 [TocnenoBarensHocTH | Pacnio3HaroT apupMeTHuecKie 1 TeOMETPUYECKIE
U IIPOTPECCUU MIPOTPECCUH, PELIAOT 334a4U C IPUMEHEHUEM
(bopMyIIBI 00IIETO YWIEHA M CyMMbI HECKOJIBKUX
YJICHOB NPOTPECCUU
17 Pa6ora ¢ KUM
(dactp 1)

MpomexkyTouHas aTrectaums B popme TecTa

Ucnonb3yemasn nutepartypa:

1. TMA: 3000 3aaay c oTBETamMM NO maTemaTuKe. Bce 3aaaHms yactn 1/ noa peaakunei

2.

3.

4.

U.B.AweHKo. - M.: N3gaTenbCcTBO «IK3ameH,2024r

3aHUMaTenbHble gnaaKTUYecKne mMmaTepmanabl NO MaTeMaTUKeE. C60pHVIK 3aﬂ,aHMVI.

Bbinyck 2 /aBT-cocT. B.B. TpowuH. — M.: Tnobyc. 2008

CmupHos B.A. FTeomeTpua. NMnaHumeTtpusa: NMocobue ansa noarotoBku K EMN. — M.:

MLMHO. 2016

Cnusak A.B. TbicAa4ya 1 ogHa 3a4a4a NO maTeMaTMKe: KH. ANA ydawmxca — M.:

NpoceeweHune
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