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L Ilnanupyemoie pezyiomamost 0C60€HUs YUeOHO20 npedmema
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  Pe3yJbTAThl OCBOCHUS  NIPOTpaMMbl  y4eOHOTO  Kypca  «Anredpa»
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BoCIIUTaHHE:

MIPOSIBJICHUEM MHTEpPEca K MPOIIOMY U HACTOSIIEMY POCCUICKONW MaTeMaTHUKU, [ICHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUIUCKUX MAaTEMATHUKOB U POCCHUMCKON MATEMAaTUYECKOM IIKOJIBI,
K MCTIOJIb30BaHUIO ATUX JOCTIKCHHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEM TpaxAaHMHA M peau3aliid  ero Ipas,
MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
MPOLEAYp TPaKJaHCKOTro oOIIecTBa (HarpuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHIKEHUN HAyKH, OCO3HAHUEM
BOKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE€ B PEIICHUHM TMPAKTHUUYECKHX 3a/lad MaTeMaTH4YECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUs Ha MPOTSHKEHUH BCEH
KU3HU JUISl YCTICIIHOW TPOo(EeCCUOHATBHON JEATENHPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHUEM HHIWBUAYATHHOW TPACKTOPUH 0O0pa30BaHUS U KMU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) cTeTH4YeCcKO€e BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIHPHOMY U ACTETHUYECKOMY BOCIPHUSATHIO MAaTeMAaTHYECKUX
00BEKTOB, 3aJa4, PEUICHUM, pacCyKICHU, YMEHUIO BUJETh MaTeMaTHUYeCKUe 3aKOHOMEPHOCTU B
HCKYCCTBE;

S) HeHHOCTH HAYYHOTI'0 O3HAHMS:

OpUEHTAIle B NEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4dHBIX MpeACTaBIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJIOBEKa, MPUPOABI U OOILIECTBa, MOHUMAHUEM
MaTeMaTH4YeCKOH HayKd Kak cgepbl YeIOBEUECKOW MesITeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAQYUMOCTH JUISl Pa3BUTHS LMBUJIM3ALMM, OBIAJCHUEM SI3BIKOM MATEMaTUKH M MAaTeMaTH4YECKOMN
KyJIbTypOM KAaK CpEACTBOM II0O3HAHMS MHpa, OBJIAJACHHEM MPOCTECHIIMMHU  HABbIKAMHU
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;

6) pusnueckoe BocnuTaHue, (opMUpOBaHHE KYJLTYPbI 310POBbS U IMOLHMOHAJIBLHOIO
0J1aronmoJryymsi:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B MHTEPECAX CBOErO 3J0POBbS, BEACHUS
3I0pOBOr0 00paza >KU3HU (30pOBOE MUTaHHE, cOATAHCUPOBAHHBIA PEXKUM 3aHATHH U OTAbIXA,
perynspHas Qu3uyeckas aKTUBHOCTBH), C(OPMHUPOBAHHOCTBHIO HaBbIKa pedIEKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa JPYroro 4eJoBeKa;

7) 3Ko0JI0rnuecKoe BOCIINTAHKE:

OpUEHTaIlel Ha NpUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU JUIs pelleHus 3aiad B 00JacTu
COXPAaHHOCTH OKpYXalolel cpefbl, [UIAHUPOBAaHUS TIOCTYIIKOB M OLIEHKM HX BO3MOXHBIX
MOCJICICTBUI JUIsl OKpYXalolled cpeabl, OCO3HAHHEM TIJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX
po0JieM U MyTeil uX peuieHus;

8) amanTanusi K M3MEHSIOIIMMCS YCJI0BHSAM COIMAIBLHOI M MPUPOIHON CpPeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSAX HEONPENEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NEATENIbHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCS Yy APYTHX
TOJIeH, mpuoOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIIETEHIIUH W3
OTBITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM 4YHCIE (OPMYIHUPOBATH HJIEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM 4YHCIIE pPaHEEe HEU3BECTHBIX, OCO3HABAThH
IeUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;



CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTHPOBATh INPHHUMAEMbIe DEUICHUS W JACHCTBUS,
(bopMynHUpOBaTh U OLCHUBATH PUCKHU M MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHMBeEpPCAJIbHbIE YueOHbIE el CTBUS
Ba3oBble Jornueckue aeicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIICCTBCHHBIC IPU3HAKH MATEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXTy IIOHATUAMH, (DOPMYIIHPOBATH ONPEACICHIS TOHITHH, YCTaHABINBATh
CYIIICCTBCHHBI TPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIsi OOOOIICHUS M CPaBHCHHSI, KPUTCPUHU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPHHUMATh, (OPMYITHPOBATH W MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIbHBIC U
OTpHUIIaTENbHbBIE, €IUHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBISIBIISITh MaTEeMAaTHUECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TMPOTHUBOpEYHs B (pakrax,
JAHHBIX, HAOFOICHUSAX U YTBEPKICHUSAX, PEJIaraTh KPUTCPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3AKITIOYCHHH, YMO3AKITIOUSHUH 110 aHAJIOTHH;

pazbupaTh J0Ka3aTeIhCTBA MAaTEMaTUYECKUX YTBEPXKIACHUHN (MpsSMbIE U OT MPOTHBHOTO),
MIPOBOJIUTH CaMOCTOSITEIBHO HECJIOXKHBIE JOKA3aTeIhCTBA MaTEMaTUYECKUX (PAKTOB, BHICTPAMBATH
apryMeHTAIlM0, TPHUBOJUThL TIPUMEPHl W  KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIC
pacCcyXJIeHHUs;

BBIOMpATh C1IOCO0 pelieHus y4eOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIlICHUS,
BBIOMpaTh HANOOJIEE TOIXOIANTNN ¢ YYETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPUEB).
ba3oBrble nccienoBarejbCcKue AeiCTBHA:

WCIIOJIb30BaTh BOIPOCHI KAK MCCIIEIOBATEILCKHI MHCTPYMEHT MO3HAHUA, (OPMYIHPOBATH
BOIIPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIIPHO YCTaHABINBATh HCKOMOE M
JTaHHOE, (OPMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTHh IO CaMOCTOSITEIPHO COCTABJICHHOMY IUIaHy HECJIOXKHBIA 3KCIEPUMEHT,
HEOOJIBIIIOE HKCCIAEAOBAaHUE TI0 YCTAHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 0O0BEKTOB MEXK Ty COOO0i;

CaMOCTOSTEIBHO (POpMYyTHUpPOBaTH 00O0OIIECHUS W BBIBOJBI 10 PE3yJbTaTaM IMPOBEAEHHOTO
HaOJIOACHUS, WCCIICIOBAHUS, OLICHHBATh JIOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIBTATOB, BBIBOJOB H
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IPOIIECCA, a TAKXKE BBIABUTATH MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMAIIMH, JAHHBIX, HEOOXOJUMBIX JIsS
pelieHus 3a/1a4u;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATh M HWHTEPIPETUPOBATH HH(POPMAIHIO
pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHNUS,

BbIOMpaTh (QopMy MpeacTaBieHUS HHPOPMALMKM M WILIIOCTPUPOBATH pElIacMble 3a]adu
CXeMaMH, uarpaMMaMH, HHOHU TpadUKOi U MX KOMOMHAIUSIMH,

OIICHUBATh HAIE&KHOCTh HH(OpPMALMK 1O KPUTEPUSM, MPEATOKEHHBIM YYHUTEIEM WIH
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHuKkaTuBHbBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBHUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUAMU M IIENSIMHU
oOlIeHMs], SICHO, TOYHO, I'PAMOTHO BBIPAXAaTh CBOIO TOUYKY 3pPEHUS B YCTHBIX M MHUCHBMEHHBIX
TEKCTaX, JaBaTh MOSACHEHUS TI0 X0y PEIIeHUs 3aJja4yi, KOMMEHTUPOBATh MOJIy4YEHHBIH PE3yabTarT;

B XOJIe OOCYXJEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOUl TEMBbI, TPOOIEMBI,
penraeMoi 3amauM, BBICKA3bIBaTh HJIEW, HAIlECHHbIE HAa TIOMCK PELICHUS, COMOCTABIATH CBOU



CYXJIEHHsI C CYXKJIEHUSMH [PYrUX YYaCTHHKOB JAMANOra, OOHAPY)KMBATh pa3jindhe M CXOJCTBO
MO3UIIMIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

IIPECTABIATh PE3YJbTaThl PELICHHUs 3aladyM, SKCIEPUMEHTAa, HUCCIIECJOBAaHMS, IPOEKTa,
CaMOCTOSITEIILHO BBHIOMPATh (POpMaT BBICTYIUICHHS C Y4ETOM 3a/1a4 MPE3CHTALUN U 0COOCHHOCTEH
ayJIUTOpUH;

[IOHUMAaTh M HUCIHOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M HMHIAUBUAYaJbHON pabOThl mpu
pelIeHnH y4eOHbIX MaTeMaTH4YECKHX 3a/ay;

[PUHUMATh 1E€Jb COBMECTHOM JESATENIbHOCTH, IIaHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacmpenensiTh BUAbl pabOT, JOTOBApUBATHCS, OOCY)KIATh MPOIECC M PE3yabTaT PadOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

y4acTBOBATh B T'PYMIIOBBIX (Gopmax paboTel (0OCyxaeHus, oOMEH MHEHHSMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBITIOJHATH CBOIO YacTh pabOThl M KOOPJAMHUPOBATH CBOU JACUCTBHS C IPYTUMHU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOIYKT MO KPUTEPUSIM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranu3anusi:

CaMOCTOSITENIBHO COCTABJISITH IIJIaH, aJITOPUTM pelIeHUs 3ajaun (WM ero 4acTh), BEIOMpATh
croco® pemeHuss € y4E€TOM HMEIOLIUXCA PECYpCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI peLIEHUI ¢ yUETOM HOBOM MHQOPMAIUH.
CaMOKOHTPOJIb, IMOLMOHAIbLHBIH MHTEJJIEKT:

BIIQJIETh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTpPOJIS Mpoliecca W pe3yapTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1a4H;

MpPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUH 3a/a4di, BHOCUTH
KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENHCTB, HAMIEHHBIX OIMNUOOK, BBISIBJICHHBIX
TPYAHOCTEH;

OLICHUBAaTb COOTBETCTBUE pe3yjbTaTa JAEATEIbHOCTH IOCTABJIECHHOM LEIM U YCIOBHSM,
OOBSICHATh MPUYMHBI JOCTHKEHHUS WIN HEJOCTH)KEHUS L€, HaXOIUTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K konnmy oOyueHus B 7 KJjacce 0Oy4alOmUNACA TOMYYUT CIEIYIOIIHE MpeIMeTHbIe
pE3yIbTaThI:

Yucaa ¥ BLIYHUCTIEHUS

BrimonHsATe, coderas yCTHbIE M IHCbMEHHBIC TNPUEMBI, apu(DMETHUYCCKHE JICHCTBUS C
panMoOHATBHBIMH YHUCIIAMHU.

HaxonuTh 3Ha4YC€HMs YMCIIOBBIX BBIPAKECHUN, PUMEHATH pa3HOOOPa3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYEHUN APOOHBIX BHIPAKECHHM, COICPKAITUX OOBIKHOBEHHBIC U IECATUYHBIC IPOOH.

[lepexonuTes OT OaHOW (OpMBI 3amucu 4Hcen K Apyroil (mpeoOpa3oBBIBATH JECATHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSITUYHYIO IpOOB).

CpaBHUBATh U YIOPSAIOUMBATH PALIMOHAIILHBIC YUCIA.

OxpyryaTh ynca.

BbINONHATE NPUKUAKY M OLIEHKY pPE3yJibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUH YHUCIOBBIX
BbIpaXK€HUI. BBINOIHATE IEHCTBHS CO CTENEHSAMHU C HaTypaJIbHBIMH ITOKA3aTEISIMU.

[IpuMeHsTh NpU3HAKU JETUMOCTH, PA3JI0KEHHE HA MHOKUTEIN HATYPAIbHBIX YUCE.

Pematp nmpakTHUKO-OpUEHTUPOBAHHBIE 3aJaud, CBS3aHHbIE C OTHOUIEHUEM BEJIMYMH,
MIPONOPLUUOHATBHOCTBIO BEJTMYMH, MPOLEHTAMHU, UHTEPIPETUPOBATh PE3YJbTATHI PEIICHUS 3a7a4 C
y4€TOM OTpaHUYCHUI, CBS3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX 0OBEKTOB.

AJredpanyecKue BbIPaKeHH



Hcnonp3oBath anreOpandeckyl0 TEPMUHOJOTHIO M CHMBOJIMKY, NMPUMEHATh €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepuania.

Haxoauts 3HaueHNs OyKBEHHBIX BbIPAKEHUIN IIPU 3aJaHHBIX 3HAYEHUAX [IEPEMEHHBIX.

Beimonsate mpeoOpa3oBaHus LEJOr0 BHIPAKEHUS B MHOTOUWICH IMPUBEICHHUEM MOJOOHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINOIHATE YMHOKEHHME OJJTHOYJIEHA HA MHOTOWIEH U MHOTOYWJIEHA HA MHOTO4YIEH, IPUMEHSITh
(dbopMyIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIIATh pa3ioKeHNEe MHOTOUWJIEHOB HA MHOXKHUTEIN C MOMOLIBIO BHIHECEHUS 32 CKOOKHU
00I1er0 MHOKHTEJISI, TPYIITHPOBKY ClIaraeMbIX, TpUMEHEHHs (POPMYIT COKPAIEHHOTO YMHOKEHHUSI.

[IpumensTh peoOpa3oBaHKsi MHOTOUWIEHOB AJIsl PELICHUs] Pa3IMUHBIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HAaTypalbHBIMU IOKAa3aTEsIMM JUIsl MpeoOpa3oBaHUs
BBIPAKCHUII.

YpaBHeHUs! U HEPABEHCTBA

Pemate nuHelHBbIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSS MpaBUjIa NEpexoja OT
HCXOJIHOTO YPAaBHEHMS K PaBHOCUIILHOMY eMy. [IpoBepsTH, ABIAETCS M YACIO KOPHEM YPaBHEHUS.

[IpumensTh rpadguueckre MeTo bl IPH PELIEHUH TUHEWHBIX YPaBHEHUH U UX CHCTEM.

[TopOuparh mpumMepsl map 4uces, SBISIOUINXCS PEHIeHHEM JMHEWHOTO YpaBHEHHUS C JIBYMS
IIEPEMEHHBIMU.

Crpouthb B KOOPIAUHATHOM TUIOCKOCTH I'paUK JTMHEHHOTO YpaBHEHUS C IBYMsI [IEpEMEHHBIMH,
MOJIb3YACH TpaMKOM, IPUBOJUTH IPUMEPHI PEIICHUs YPaBHEHUS.

Pemarp cuctembl ABYX JHMHEWHBIX YpaBHEHHH € JBYyMsl IMEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocraBiATh M pemarb JWHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHUH IIO
YCIOBUIO 3a/layd, HHTEPIPETUPOBaTH B COOTBETCTBHUM C KOHTEKCTOM 3a/lauyd IOJIyYE€HHBIN
pe3ynbTar.

D yHKUUHA

N3o0paxaTh Ha KOOPAMHATHOMW MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aIreOpanveckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM, CTPOUTH rpaduku
nuHeWHbIX QyHKIuH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ NOMOUIbIO (DYHKIMIA U3BECTHbIE 3aBUCHUMOCTH MEXAY BEIMUYMHAMU: CKOPOCTD,
BpeMsi, pacCTOSIHUE, IeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumarp rpaduyeckuil crnoco0 mpeAcTaBieHUS M aHanu3a WHGOPMAllMU, U3BIEKATh U
HUHTEPIPETUPOBATH MHGOPMAIIHIO U3 TpaUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konnmy oOyueHus B 8 KkJjacce oOydaomuics TOMYYUT CIEIYIOIIME MpeIMeTHbIC
PE3yIbTaThI:

Yuciia v BBIYUCTCHUS

Hcnonp30Barh HayallbHbIE MPEJICTABICHHUS O MHOYECTBE JIEUCTBUTENIbHBIX YHCEN IS
CpPaBHEHHMSI, OKDYIJICHHS W BBIYHCICHUM, H300pakaTh JNEHCTBUTENbHBIC 4YHCIIa TOYKAMH Ha
KOOPAWMHATHOM MPAMOHA.

[IpuMeHSATh TOHATHE apUPMETHUUECKOTO KBAJIPATHOTO KOPHS, HAXOJIUThH KBaJIpaTHbIE KOPHU,
UCIOJIb3YS TpU HEOOXOOUMOCTH KaJbKyJsTOp, BBIOJHATH MPEoOpa3oBaHUsl BBIPAKCHHIH,
COJIepXkKalIuX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBath 3amucu OONBIIMX M MalbIX YHUCEN C TMOMOIIBI0 ACCATUYHBIX Ipobel u
creneHei yucna 10.

AJaredpanyecKkue BbIPaKeHHs

[IpuMeHSITh TMOHSATHE CTENEeHH C IeNbIM IIOKa3aTeleM, BBITIONHATh MpeoOpa3oBaHUs
BBIpAXKEHUI, COJIEPKAILUX CTEIEHH C LIeJIbIM TOKa3aTeIeM.



BBINOJHATE TOXKAECTBEHHBIE MPEOOpa30BaHUs PAllMOHAIBHBIX BEIPAKEHUH Ha OCHOBE MPAaBHII
NEeWCTBUI HAaJl MHOTOYICHAMH H alnreOpandecKuMu ApoOsSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIH.

[TpumensTh peoOpa3oBaHus BBIPAKEHUN JUIS PEHICHUS pa3IMYHBIX 337a4 U3 MATEMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEeaIbHON IPAKTUKHU.

YpaBHeHusI 1 HePaBEHCTBA

Pemaths nuHeiiHble, KBaJpaTHbIE YpaBHEHHUS M DPALMOHAIbHBIE YPAaBHEHUS, CBOJSLIUECS K
HUM, CUCTEMBI JIBYyX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoaUTH IpOCTEHINNE HCCIEAOBAaHUS YPABHEHUM M CHCTEM YPaBHEHHH, B TOM YHUCIE C
MIPUMEHEHUEM TpapUuecKuX NpPeICTaBICHUN (YCTaHABIMBATh, UMEET JIM YPABHEHUE WJIM CUCTEMaA
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

[lepexoauTs OT CIOBECHOH (POPMYTHPOBKHU 3a7auM K €€ anreOpandeckoi MOJENH C TOMOIIBIO
COCTaBJICHUSl YPAaBHEHMsI WM CHCTEMbl YPaBHEHMH, WHTEPIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 33aJ]a4¥ IOJYyYEHHBIN pe3ysbTarT.

[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB JUIi CPAaBHEHUS, OLICHKHU, pellaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM MepeMeHHOW M HX CHCTEMbI, JaBaTh TIpaUUecKyl0 HIUIIOCTPAIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumarh M KCMONB30BaTh (YHKIMOHAJIbHBIE MOHATHS U S3bIK (TEPMHHBI, CUMBOJINYECKHE
0003Ha4YeHUsI), ONpeAENATh 3HaUeHHe (PYHKIMU MO 3HAUYEHHUIO apryMeHTa, ONpEIeNiaTh CBOMCTBA
byakmn o e€ rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

k
l}! = — _ 2 _ 3 —_ _ o o .

x, Y=X" y=x"Y% |:1:| y= ‘V'rj'_:, OTUCHIBATH CBOWCTBA YMCIOBOH (DYHKIIMHU IO €&
rpaduky.

K koHiy oOydyeHms B 9 KJjacce oOydalomuiicsl TOMYYUT CIEAYIONIUE TPEIMETHBIC
pe3yNabTaThl:

Yucaa ¥ BLIYUCTIEHUS

CpaBHHBATH U YIOPSAI0YUBATH PAIIMOHATBHBIC U UPPAIIMOHAIILHBIC YHCIA.

BeimonHaTe apudmMernueckne ACUCTBUS C palMOHAIBHBIMU YHCIAMHU, COYETas yCTHBIE U
MMUCbMEHHBIC MPUEMBI, BBITIOJIHSATH BEIYMCICHHS C UPPAITMOHAIBHBIMU YUCITAMH.

HaxonuTh 3Ha4eHHs CTENEHEW C ILEJIbIMH IMOKa3aTeIIMH U KOPHEH, BBIYMCIATH 3HAYCHHS
YHUCJIOBBIX BBIPAKCHUM.

OKpyTJsTh ACHUCTBUTEIBHBIC YUCIIA, BBITIOJHATH MIPUKUIKY PE3YyJIbTaTa BRIYUCICHUN, OTIEHKY
YHUCJIOBBIX BBIPAKCHUH.

YpaBHeHNs 1 HEPABEHCTBA

Pemats nuHeliHble U KBaJpaTHbIE YpaBHEHUS, ypaBHEHUS, CBOSAIINECS K HUM, MPOCTEHIINE
IPpOOHO-PaLIMOHAIBHBIE YPAaBHEHHUS.

Pematp cucteMbl ABYX JIMHEHHBIX YpPaBHEHHMH C IBYMsI MEPEMEHHBIMU W CUCTEMBI ABYX
ypaBHEHUH, B KOTOPBIX OJTHO ypaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemath TekcTOBBIC 337a4u anreOpanyecKuM CrocoOOM C MOMOIIBI0 COCTABICHUS YpaBHEHUS
WJIY CUCTEMBI IBYX YPaBHEHUM C IBYMs IEPEMEHHBIMHU.

[IpoBoauThs mpocTeline HUCCAEAOBAaHUS YPaBHEHUM U CHCTEM YpPaBHEHMI, B TOM YHUCIE C
MpUMEHEeHHeM rpaduuecKux Mpe/CTaBlIeHU (yCTaHaBIMBaTh, UMEET U ypaBHEHHE WIH CHCTEMa
ypaBHEHUH pelIeHUs], €CITH UMEET, TO CKOJIBKO, U IpoUee).

Pemarr nuHelHbIE HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, W300paXKaTh pEIICHUE
HEPaBEHCTB Ha YMCJIOBOM MPSAMOM, 3alUChIBATH PEIIEHUE C IOMOIIbIO CUMBOJIOB.



Pemrats cucTreMbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBAJpPaTHOE
HEPaBEHCTBO, M300pakaTh pPELICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM MNPSIMOM, 3alMChIBaTh
peuieHue ¢ IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 334a4.

D yHKUUHA

Pacnio3znaBath (hyHKIMM U3ydeHHBIX BUJOB. [loka3bIBaTh CXEMaTHYECKH PACIOJIOKEHHUE Ha
KOOPAMHATHOM IIOCKOCTH TpadukoB GpyHKIMN BUa:

v=kx,y=kx+b,y =§,y =ax*+bx+c,y=x%y =\E,}f = |x|,

B 3aBUCHUMOCTH OT 3HaYeHHUU K03(D(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (DYHKITHIA.

Ctpouth W H300pakaTh CXEMAaTHYECKH TpapUKH KBAJPATUYHBIX (QYHKIUH, OMHCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapHrKaMm.

Pacnio3znaBath kBagpaTHUHYI (QYHKIHIO 1O (opMyse, MPUBOJUTEH MPUMEPHI KBAJIPATUYHBIX
GyHKIMM U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe N0OCIE10BATEIbHOCTH U IPOTPECCHH

PacnioznaBaTh apu(pMeTHUECKyl0 M T'€OMETPUYECKYIO0 MPOrPECCHU IMPHU pPa3HbIX crocodax
3a/1aHusl.

BbINONHATE BBIUMCIEHUS C MCNOJIb30BaHHEM (OPMYNI N-ro ujieHa apuQMeTHYecKod Hu
F€OMETPHUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YJIEHOB.

N300paxkaTh 4eHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOMN MIIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCJIOBBIMH IOCJIEI0BATEIBHOCTAMH, B TOM YHCIIE 3aJaud U3
peasibHOM JKHU3HHM (C UCTOIb30BAaHUEM KAJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUIA).

2. Cooepircanue yueonozo npeomema

7 KJIACC

Yucaa u BeruucjaeHus (254)

JpoOr 0OBIKHOBEHHBIC M IECATUYHBIE, IEPEXO ] OT OAHOM (OPMBI 3aMMHUCH IPOOEH K APYTOM.
[loHsiTHE palMOHANBHOTO YHCIIA, 3allMCh, CPABHEHHUE, YMOPSIIOUYMBAHHE pPALMOHAIBHBIX YHUCEIL.
ApudmMernueckre NEUCTBUS C pallMOHATLHBIMU YKClIaMH. Perenne 3aiad U3 peaabHON MPAKTUKH
Ha 4acTH, Ha IPOOH.

CreneHp ¢ HaTypaJlbHBIM I[IOKa3zaTejeM: OlpeiesieHue, ImpeoOpa3oBaHUE BBIPAKEHHN Ha
OCHOBE OTpEJeNIeHus, 3alucCh OONbIIMX 4Hcen. [IponeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
npoOu B BHJE MPOLEHTOB. Tpu OCHOBHBIC 3a/laud Ha MPOLEHTHI, pPelIeHHEe 3a/ad U3 pealbHON
MIPaKTUKU.

[IpumeHeHue NpU3HAKOB ACTUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYpaIbHBIX YUCEIL.

PeanbpHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHast MPOMOPIHUOHAIBHOCTH.

AnredOpanyeckue BbIpa:keHus (274)

[lepemenHble, YMCIIOBOE 3HAYCHHE BBIPAXKEHHUS C MepeMeHHOW. JlomycTumble 3HAYECHHS
nepeMmeHHbIX. [IpeacTaBneHue 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B BUAe QopMmysbl. Beruncienus
no ¢dopmynam. [IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHHI, TOXKIECTBEHHO PAaBHBIC BBIPAKECHMS,
MpaBWiia MpeoOpa3oBaHUs CyMM U TMPOU3BEACHUH, MpaBUiia PACKPBITUA CKOOOK U TMpPHUBEICHUS
MOJ0OHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATypaJIbHBIM MOKAa3aTEJIEM.

OpnHounensl U MHOrousieHsl. CreneHb MHoOTowieHa. CJOKeHHEe, BBIUMTAHHUE, YMHOXKEHUE
MHOTO4YJIEHOB. DOpMyJibl COKpPAUIEHHOTO YMHOKEHMS: KBaJgpaT CyMMBlI WU KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3noxkeHrne MHOTOYIEHOB HA MHOKHUTEIH.

YpaBHeHusi u HepaBeHcTBa (204)
YpaBHeHHE, KOpeHb ypaBHEHHUA, MpaBuUia MpeoOpa3oBaHUs YpaBHEHHs, PAaBHOCHIBLHOCTD



YPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIO YpaBHEHMUS,
pelieHre JIMHEHHBIX ypaBHeHUH. CoOCTaBiICHHE YypaBHEHHMIl IO YCIOBHIO 3ajaudd. PeuieHue
TEKCTOBBIX 33J1a4 C [IOMOIIbIO YPABHECHUM.

JIuneiiHOoe ypaBHEHHE C JIBYMS IepeMeHHBbIMU U ero rpaduk. Cucrema ABYX JTHHEWHBIX
YpaBHEHUH C JABYMS IE€pPEMEHHbIMHU. PellleHue cucTeM ypaBHEHUH CHOCOOOM MOJCTAaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 ¢ MOMOIIBI CUCTEM YpaBHEHUH.

DOyukuun (244)

Koopaunara Toukm Ha mnpsmon. YUwucinosele NpOMEXYTKH. PaccrosHue Mexay IByms
TOYKaMH KOOPAUHATHOU IPSMOM.

[IpsimoyronpHas cucrema koopauHaT, ocu Ox u Oy. AlOcuucca W opAWHATa TOYKH Ha
KOOpJIMHATHOM MiiockocTH. I[lpumepsl rpadukoB, 3anaHHBIX (opMmynamu. YUteHue rpaduxos
peanbHbIX 3aBucuMocted. [lonstue ¢pynkuuu. I'padux ¢pynknuu. CpolictBa QyHkuuil. JIunelinas
byukums, eé rpapuk. I'paduk dynkuun y=|x|. ['padudeckoe perieHre TMHEHHBIX YpaBHEHUH H
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KVIACC

Yucaa u BpruncjaeHus (2249)

Ksagparueiii xoperp u3 uncna. [lonstne o0 wuppamuoHambHOM uucie. JlecsaTudHbIe
MPUOIMKEHNST UPppaMOHATBHBIX Yucesl. CBoWcTBa apu(METHUUECKHX KBaJpaTHBIX KOPHEH U WX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BEIYUCICHHM. [|eliCTBUTEIbHBIC YHCIIA.

CreneHsb c 1enbIM MokaszaTeneM U €€ cBoiicTBa. CTaHgapTHas 3aMKUCh YUCIa.

Anredpanyeckue Bbipa:keHus (204)
KBanpatublii TpE€xusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.
AnrebOpanveckas ApoOb. OCHOBHOE CBOWMCTBO anreOpawdeckoit mpobu. CrokeHwue,
BBIUMTAHNUE, YMHOXEHHE, JleleHne anredpandeckux ApoOel. PannoHanbHble BBIpaXEHHUS U UX
npeoOpazoBaHHUeE.

YpaBHenusi u HepaBeHcTBa (404)

KBagpatHoe ypaBHeHme, (Gopmysia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUH, CBOIAIIUMXCS K JIMHEHHBIM U KBaapaTHbIM. [lpocreifmue mpoOHO-
palMoHaIbHbIC YPaBHEHUS.

I'paduueckass mHTEpHpeTasl YpAaBHEHHH C JABYMS INMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
ypaBHEHUH C IBYMs NiepeMeHHBIMU. [IpuMepsl pemeHns: CucTeM HEJIMHEHHBIX YPaBHEHUN C IBYMS
MepEeMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 alreOpandecKuM CIIOCOOOM.

UucnoBele HepaBeHCTBA M WX CBOWCTBAa. HepaBeHCTBO ¢ OJHOH TEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM MepeMeHHOU. CHUCTEMBI TMHEHHBIX
HEPaBEHCTB C OJTHOM MEPEMEHHOM.

Oyukuun (144)

[Tonsitue ¢ynkiuu. OOnacTh onpeneseHUss U MHOXKeCTBO 3HaueHHH ¢(yHkuuu. CriocoObl
3ajaHus (QYHKIHH.

I'papux Pynxuunu. Yrenue cBoiictB ¢yHkunu mno e€ rpaduky. IIpumepsl rpapukon
(GyHKIUH, OTpaXXAIOUUX PeaTbHbIE IPOIECCHI.

OyHKIMM, OMHUCHIBAIOIIME MPIMYI0 M OOpaTHYIO HPOMOPLUOHATIBHBIE 3aBUCHUMOCTH, HX
rpapuxn. Oynkmun y = x2, y = x3, y =Vx, y=|x|. [padudeckoe pelreHne ypaBHEHHHA H CHCTEM
YPaBHEHUHU.



9 KVIACC
Yucaa u BpruncjaeHus (94)

PanmonanbHble Yncia, WppanroHaIbHBIE YKCa, KOHEYHbIE M OCCKOHEYHBIE IECSTHUYHBIC
npoOu. MHOXECTBO JCHCTBUTENBHBIX 4YHCEIN, JCHCTBUTENBHBIE YHCIA KaK OCCKOHECUHBIC
JecSITUYHBIE ApoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKJY MHOMXECTBOM JEHCTBUTEIBbHBIX
YHUCeNl U KOOPAVMHATHOM MPSMOM.

CpaBHEHHE [IEHCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue IeWCTBUS C ICUCTBUTEIHLHBIMHU
YUCJIAMM.

PazMepsl 00bEKTOB OKPYKAIOIIETO MHUPA, JNTUTEIFHOCTD MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[IpuOmmxkE€HHOE 3HAYEHWE BEJIWYMHBL, TOYHOCTh MNpuOMMKEeHUs. OKpYrjaeHHe YHucel.

[Ipukuaka v OLleHKa pPe3yabTaTOB BEIYUCICHU.

YpaBHeHnusi u HepaBeHcTBa (444)

JInneiiHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOAAIINUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapatHoe
ypaBHeHuE. [Ipumepsl pemieHuss ypaBHEHUH TpPEThEd W YETBEPTOM CTEMEHEH pa3JIOKEHHEM Ha
MHOKHUTEJIH.

Pemenne npoOHO-paniMoHaNBHBIX ypaBHEHUH. PellieHne TeKCTOBBIX 3a7a4 alreOpandecKum
METOJIOM.

YpaBHeHHE C ABYMS MEepeMeHHbIMU M ero rpaduk. PemieHue cucreM IBYX JUHEHHBIX
YpaBHEHUH C JABYMS IepeMeHHbIMU. PelieHue cucreM JAByX YpaBHEHHI, OJHO M3 KOTOPBIX
JUHEtHoe, a JIpyroe — BTOPOM cTeneHu. ['paduueckas MHTEpPIpPETalUsl CUCTEMBbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOM MEpeMEeHHOW. PermieHue cucTeM JMHEWHBIX
HEpPaBEHCTB ¢ OJHOM miepeMeHHOW. KBaapaTHblie HepaBeHCTBa. [paduueckas WHTEpHpeTaIHs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

@®yukuuu (164)

KBanpatuunas ¢ynkmus, e€ rpaduk u coiictBa. [lapabGoia, KOOpIWHATHI BEPIIUHBI
napadoJIbl, 0Ch CHMMETPHUH 11apaboJIbL.

I'paduku QyHkmii: y= £x,y= fex+b,y= fx,y= x3,y= \/x,y=|x|, U UX CBOICTBA.

YucoBble MOC/I€A0BATEIbHOCTH U porpeccun (154)

[TonsiTHe 4YMCIOBON MOCIIENOBATEIBLHOCTU. 3a/laHue MOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmynoit 1 popmynoi n-ro yieHa.

Apudmernueckas u reomeTpuyeckas nporpeccur. Gopmynbl n-ro YjieHa apuPMETHUECKON
Y T€OMETPUYECKOM MPOTrpeccuii, CyMMBbI MIEPBBIX 71 YICHOB.

N300paxkenue uineHOB apu(METHYECKOM U TeOMETPHUYECKOW Mporpeccuii TOYKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHEHWHBIN U 3KCIOHEHIUANbHBIA poCT. CII0KHBIE IPOLICHTHI.



Paszpnen Koua- Tembl XapaKTepuCcTHKA OCHOBHBIX BU0B
BO NesITeIbHOCTH YYeHUKa (Ha YPOBHe
4acoB Y4eOHBIX 1eHCTBHII)
7 KkJace
Yuciaa u 25 [TonsaTue pammonansHoro | CucremMaTtu3upoBaTh ¥ oOoramarh
BbIYHCJICHHS. qucia. 3HaHUST 00  OOBIKHOBEHHBIX U
PanuonanbHble Apudmernueckre IEHCTBUS C | JECITHYHBIX APOOSX.
ymciIa panvoHanbHBIMU  yKciaaMu. | CpaBHUBATh U yHMOPSAJOYMBATH JPOOH,

CpaBHeHue, ynopsoyuBaHueE
panroHaIBHBIX YHCE.

Crenenp ¢ HaTypaJbHBIM
IIOKA3aTENEM.

Pemenne ocHOBHBIX 3a7a4 Ha
Ipoow, MIPOLICHTHI u3
peanbHOM [IPAKTUKH.
[Tpusnaku JIEIIMMOCTH,

pa3JIoKEHUsT Ha MHOMKUTEIU
HaTypaJbHbIX YUCEL.

Peannurie 3aBHUCHUMOCTH.
[Ipssmas 51 oOpartHas
MPONOPIIMOHATBHOCTH

npeoOpa3oBbIBasi MPH HEOOXOAMMOCTH
JECSITHYHBIC TPOOM B OOBIKHOBEHHBIC,
OOBIKHOBEHHBIE B  JIECATUYHBIC, B
YaCTHOCTH B OCCKOHEYHYIO
JECATUYHYIO APOOb.

[TpumeHsITh pa3sHOOOpa3HbIC CIIOCOOBI U
IPUEMBI BBIYHCIICHUS 3HAYCHUU
JIPOOHBIX  BBIPAKEHUM, COACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU:
3aMEHSTh npu HEO0OXOAUMOCTH
JECATUYHYIO JPOOh OOBIKHOBEHHOW U
0OBIKHOBEHHYIO JECATUYHOM,
NPUBOJUTL BBIpAKEHHE K Gdopme,
HanOosiee yMOOHOW IUIsI BBIYUCIICHHM,
peoOpa3oBbIBAThH IpoOHbIE
BBIpQ)XCHHUSI HA YMHOXKCHHUE U JICJICHUE
JECATUYHBIX JpOOEH K JEHUCTBUSIM C
[EJIBIMH YHCTIaMHU.

[IpuBoauTh umMCIOBBIE W OyKBEHHBIC
IpUMEphl CTEMEHU C HaTypaJbHBIM
nokasareiaeM, OOBACHAS  3HAUCHUs
OCHOBAaHHS CTENEHH U T[OKa3aTens
CTETEeHH, HAXOAUTh 3HAUEHUS CTEMeHel
Buma an (a — n000€ panuoHAIBHOE
YUCJI0, N — HATYpaJbHOE YHCIIO).
[Tonumarb cMbICHT 3amuCU  OOJBIIMX
YHCell ¢ MOMOUIBIO AECATUYHBIX ApoOeit
u creneHed yucna 10, npuMeHATh UX B
pealbHBIX CUTYaIUSX.
[IpumeHsTh  MpHU3HAKU
pa3ioxKeHUs Ha
HATypaJIbHBIX YHCET.
Pemarp 3agaum Ha 4YacTu, HPOLEHTHI,
OPOMOPLMY, HA HaxOXACHHUE JIpoOu
(mpo1ieHTa) OT BENTUYHHBI M BEIMYUHBI
no e& gapobu (mpoueHty), ApoOu
(mpo1ieHTa), KOTOPBIN COCTaBIsET OJHA
BeIIMYMHA OT JApyrou. IIpuBoauts,
pa30uparh, OIICHHBATh  PA3JIUYHBIC
pelIeHus], 3aUCh PEIIeHUI TEKCTOBBIX
3a/1a4.

Pacno3naBate U OOBSCHATH, OMUPASCH
Ha OIpeneeHus, psIMO
MPONOPIUOHAIbHbBIE u obpaTHO
MPONOPIUOHAIbHbBIE 3aBUCUMOCTH
MEXAy  BeIMYMHAMHU;  [PHUBOJIUTH
NpUMEpbl  3TUX  3aBUCUMOCTEH U3
pealbHOTO MHpa, U3 JIPYTHX Y4eOHBIX
MPEMETOB.

Pematb  mpakTUKO-OPUEHTUPOBAHHBIE
3a1a4i Ha JPOOH, MPOIEHTHI, MPSIMYIO

JACIIMMOCTH,
MHOXHUTCIN




U OOpaTHyI0 MPONOPLUUOHAIBHOCTH,
IPONOpLUUHU
Auaredpanuyeckue 27 bykBennble BbIpakeHus. | OBJiaaeTb anreOpanvyeckoi
BbIpasKeHHU S IlepemenHble.  JlonmycTUMBIE | TEPMUHOJIOTHEN U CUMBOJIMKOH,
3HauYEHUs IIEPEMEHHBIX. | IPUMEHATh €€ B IPOLIECCE OCBOCHUS
DopMyIIbL. yueOHOro Marepuaina.
[IpeoOpazoBanne OykBeHHBIX | HaxoauTh  3HadeHHWS ~ OyKBEHHBIX
BBIPAYKEHU, PacKpbITUE | BBIPAXEHUM NPU 3aJaHHBIX 3HAUYEHUSAX
CKOOOK u IpUBE/IEHUE | OYKB; BBINOJHATH BBIYMCIEHUS IO
10/I00HBIX CIaraeMbiXx. dopmynam.
CaoiicTBa CTETIEHU ¢ | BeImotHATL TIpeoOpa3oBaHMs IIEJIOTO
HaTypaJIbHbIM IOKa3aTeJIEM. BBIPAYKEHUS B MHOTOUJIEH
MHoOTrO04JIEHBI. Crnoxenue, | IpUBeIEHHEM TIOJAOOHBIX ClIaracMeblX,
BbIUHUTAHUE, YMHOJKEHUE | paCKphITUEM  CKOOOK.  BBINOJIHATHL
MHOTOYJICHOB. @opMyInbl | YMHOKEHUE OJHOUYIEHAa HAa MHOTOWIEH
COKPAIIEHHOTO YMHOJKEHHUS. | U  MHOTOWIEHa Ha  MHOTOYIEH,
Pa3noxeHne MHOrOWICHOB Ha | IPUMEHATH dopMynbl  KBaapara
MHOKUTENH. CYMMBI U KBaJparta pa3HOCTH.
OcylecTBIATH paszioxeHue
MHOTOYJIEHOB Ha MHOXUTEIU IyTEM
BBIHECEHHMsSI 32  CKOOKM  oOmiero
MHOKUTENS,, TNPUMEHEHHUS (HOPMYJIbI
pa3HOCTH KBaJpaToB, hopmyn
COKPaIEHHOTO YMHOXKECHHS.
I[IpumeHsATH npeoOpa3oBaHue
MHOTOWIEHOB JIJIsl PEIIEHUS Pa3IMYHbIX
3aJa4 W3 MAaTeMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEATbHON IIPAKTUKH.
3HAKOMHUTBLCHA € MCTOPHEHd pa3BUTHS
MaTEMaTHKU
YpaBHeHusi u 20 VYpaBHeHue, npaswia | Pemars nuHEiTHOE ypaBHEHHUE C OJHOU
HepaBeHCTBa npeoOpa3oBaHusl ypaBHEHHMS, | IEPEMEHHOM, NPHMeHsIsi TpaBUJIA
PaBHOCWJIBHOCTb YPAaBHEHMM. | IEPEX0Ja OT HCXOJHOIO YPAaBHEHHUA K
JluHeliHOe  ypaBHEHUE  C | paBHOCWJIBHOMY €My Ooiiee MpOoCTOro
OJHOM TepeMeHHOM, pemieHue | Buaa. IlpoBepsATh, sBISIETCA  JIH
JMHEHHBIX YPAaBHEHUH. | KOHKPETHOE YHUCIIO0 KOPHEM YPAaBHEHHUS.
Pemienue 3amau ¢ nomompio | [londupaTs npumepsl Imap 4Yucedn,
YPaBHEHHUH. ABJIAIOINXCS  PELICHUEM JIMHEHHOIO
JIuneiiHoe  ypaBHEHME  C | ypaBHEHUs C ABYMS IIEPEMEHHBIMHU.
JIBYMsI IIepeMEHHbIMU U ero | CTpouTh B KOOPAMHATHOW INIOCKOCTHU
rpagux. Cucrema  1ByX | rpaduk JMHEHHOro ypaBHEHUS C ABYMs
JUHEWHBIX  YpPaBHEHUHl  C | IEpEeMEHHBIMHU; MOJb3YACh TpapUKOM,
JBYMsI [IEPEMEHHBIMH. NPUBOJUTL  NPHUMEpPbl  pELICHUs
YPaBHEHUH.
HaxoauTe pemenne cHCTEMBI IBYX
JUHEHUHBIX  ypaBHEHHH ¢  JIByMs
NIEPEMEHHBIMH.
CocTraBisiTb W pemiaTb ypaBHEHHE
WIM CUCTEMY ypPaBHEHHUH IO YCIIOBHIO
3a/1a4H, MHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/Ja4yu
NIOJIYYEHHBIN PE3YybTar .
Koopaunatel n 24 Koopnunara TOUYKH Ha | M300paxkaTth Ha  KOOpAWMHATHOMN
rpapuxu. ®yHKUHU IPSIMOM. Uucnossle | IpIMOM  TOYKH, COOTBETCTBYIOILHE
IIPOMEXKYTKH. Paccrostnue | 3a1aHHBIM KOOpJUHATaM, JTy4H,
MEXAy  JABYMS  TOYKaMH | OTPE3KHM, HMHTEpBaJIbl; 3aIUCBIBATH HX
KOOPJAMHATHOU IpsIMOiL. | Ha anreOpanvecKkoM S3bIKE.
[IpssMoyronpHas cucrema | OTrmeuyarsn B KOOPAUHATHOM




KOOp/JMHAT Ha IUIOCKOCTH.
[Ipumepsnt rpauKoB,
3aJlaHHBIX bopmynamu.

Urenne rpaduKOB pealbHBIX
3aBUCUMOCTEH.
[onsitue ¢ynkuuu. I'paduk

byHKIIH. CaoiicTBa
GyHKIHA. Jluneiinas
byHKIHS. [TocTpoenue

rpaduka JMHEHHON (YHKIUH.
I'padux pyskmm y = | x |

IUVIOCKOCTH TOYKH 10  3a/JlaHHBIM
KOOpAWHATaM;  CTPOUTh  TpaduKu
HECIJIOKHBIX 3aBHCUMOCTEH, 3aJaHHBIX
dbopMynamMu, B TOM YHUCIIE C TIOMOIIBIO
UPPOBBIX Ta00PATOPHIA.

I[pumeHsTs, u3y4yaTthb
NpeuMyliecTBa, HHTEPHPETHPOBATH
rpaduveckuii crnocod mpencTaBIeHUs U
aHajgn3a Pa3sHOOOpa3HOW KUZHEHHOU

uH(popMaLUu.

OcBauBarhb IIOHATHE GyHKUIMH,
OBJIAJICBATh (GYHKLIMOHANBHON
TEPMUHOJIOTHEN. PacnosnaBatp
JTUHEHHY0 QyHKIUIO y = kx + b,
ONUCHIBATH eé CBONCTBA B
3aBUCUMOCTHU oT 3HAYCHUU
koddureHToB k u b.

Crpoursp rpaguxku JIMHEWHOMN

yukimu, GyHkmn y = | x |.
HUcnoab3oBate uuppoBLIe pecypcehl
JUIs TIocTpoeHus: TpadukoB QPyHKIUN U
W3Y4YEHUS UX CBOMCTB.

[IpuBoguTe  TpUMEpBl  JMHEHHBIX
3aBUCUMOCTEN B PEAJbHBIX IPOIECcCax
U SIBJICHUSIX

IloBTOpPEHUE N 6 [ToBTOpEHME OCHOBHBIX | BbIOMpaTh, NPUMEHSATH OLEHUBATH
0000meHne MOHATUN M METOJIOB Kypca 7 | clmoco0bl CpaBHEHUS qucel,
KJ1acca, 0000IIeHe 3HAaHUN BBIYUCIICHUH, npeoOpazoBaHuit
BBIPAKECHUI, PEIICHUSI YPAaBHEHUI.
OcylecTBIATH CAMOKOHTPOJIb
BBIIIOJTHSIEMEBIX NEeUCTBUHI u
CaMOTIPOBEPKY pe3ynbrara
BBIYMCIICHHI, npeoOpa3oBaHuUi,
MOCTPOCHUM.
Pemars 3agaum u3 peaibHOM KU3HH,
NPUMEHSATh MaTeMaTH4ecKue 3HAHUS
JUIS  peuieHus 3ajady U3 JIPYrux
PEIMETOB.
Pemartnb TEKCTOBBIE 3aJa4M,
CpaBHMBATb, BBIOMPATh CHOCOOBI
pelIeHus 3a/1a4uu
UTOro: 1024
8 kiace
Yucaa u 15 KBampatuslii  kopeHb U3 | @OpMYIHPOBATH ompeaeIeHue
BbIYHCJICHHS. yucna. [lonsTHe 00 | KBaIpaTHOTO  KOpPHS M3  YHUCIHA,
KBanpaTHbie KopHH UPpaAIMOHATIEHOM quclne. | apuMeTnyecKkoro KBaapaTHOTO KOPHSI.
Hecsatuunpie  mpubmmwkenus | [IpumMeHsiTh  omepanuio HM3BJICUCHUS
UPPAIMOHATIEHBIX YHCE. KBQJIpaTHOTO  KOpHS W3  4YHCIA,
JleiicTBUTENBHBIE Yycla. | HCMOJIB3Ysl  TpU  HEOOXOAMMOCTH
CpaBHeHUE JEHCTBUTENBHBIX | KAJbKYJSATOP.
YHCell. OueHuBaTth KBaJIpaTHbBIE KOPHH
YpaBHeHue Buaa X2 = a. HENBIMA  YHCIIAaMU U JIECATUYHBIMU
CpoiictBa  apudmMeTHUECKUX | JpoOSIMHU.
KBaJIPaTHBIX KopHell. | CpaBHMBaTHL M yNOPSAJA0YHUBATH
[IpeoOpa3oBaHre YHUCIOBBIX | pallHOHATBHBIE U  HUppaIMOHATBHBIC
BBIPKEHUH, COJIEpIKaIINX | YiClia, 3aliCaHHbIE C  [OMOIIBIO

KBaJIpaTHBIEC KOPHH

KBaJPAaTHBIX KOPHEM.




HccaenoBats ypaBHEeHHE x2 = q,
HaXOJIUTh TOYHBIE U TNPHUOIKEHHBIE
kopHH 1ipu a > 0.

HccnenoBath cBOMCTBa KBaJIpaTHBIX
KOpHE, MPOBOJS YHCIIOBBIE
DKCIIEPUMEHTBl €  HUCIOJIb30BAaHUEM
KaJIbKYJIATOPA (KOMIBIOTEPA).
Jloxka3pIBaTh CBOIiCTBA
apu(pMeTUYECKUX KBAJPATHBIX KOpHEN;
OPUMEHSATh WX Ul TpeoOpa3oBaHUs
BBIPAKCHUM.

BbInoaHAThL npeodpa3oBaHuA
BBIPQ)KCHUM, COJIEpKAIIMX KBAJpPATHHIC
KOpHU. BpIpaxkarb I€peMEHHBIE U3
reOMETPUYECKHUX u buznyecKkux
dopmyn.  BeprumeasTe  3HaYeHMA
BBIPQ)KECHUI, COJEpKAIIUX KBAJpPATHHIC
KOPHH, UCIIOJIb3YSl IPU HEOOXOAUMOCTH
KAJIBKYJIATOP.

Hcnosb30BaTh B X0/€ pELICHUS 3a1a4
3JI€MEHTapHbIE IIPE/ICTABIICHHUS],
CBSI3aHHBIE c MPUOTMKEHHBIMU
3HAYEHUSIMU BEJIMYUH.

3HAKOMUTBCSI ¢ HUCTOPHeNl pPa3BUTHS
MaTeMaTHKU

Yucaa n 7 Crenenn c 1ensiM | DopmyJIMpoBaTh omnpeeieHue
BbIYMCJICHHS. nokasareneM.  CraHpapTHas | CTEIIEHH € LENBIM II0Ka3aTelIeM.
CreneHs ¢ HeJabIM 3aIlACh YHCIIA. IIpeacraBiasite 3amuch OOJNBIINX U
noKasareJiemMm Pa3smepsl OOBEKTOB | MAJIBIX YHCEN B CTAaHIAPTHOM BHJE.
okpyxkatomero mMupa (ot | CpaBHMBaTh 4YKclIa W  BEJIUYUHB,
JJIEMEHTApHbIX YacCTHUL] JO | 3alIHCAaHHBIC c UCIIOJIb30BaHUEM
KOCMHYECKHX 00bekTOB), | crernenu 10.
JUINTEIBHOCTh TpoueccoB B | Mcmoab3oBare  3amMch  4ucel B
OKPY’KAOILLIEM MUDE. CTaHJApTHOM BHUJAE MJs BBIPAKEHUS
CBolicTBa CTENEHH C LENbIM | pa3MepoB  OOBEKTOB,  JUIMTEIBHOCTH
II0Ka3aTesneM IIPOLIECCOB B OKPYXKAIOLIEM MUPE.
®opmynupoBaTh, 3aNHMCBIBATL B
CHMBOJIHYECKOM dopme u
WITIOCTPHPOBATH npuMepamMu
CBONCTBa CTETICHH c L[EJIBIM
II0KAa3aTeJEM.
IIpumensTe cBOMCTBa CTENEHU I
npeoOpa3oBaHus BBIPAXKCHU,
COZIEp)KaIIMX  CTENEHH C  LENbIM
IoKasareseM. BImoJHATE AeficTBUA C
4HCIIaMH, 3alMCaHHBIMH B
CTaHJapTHOM  BuJe  (YMHOXEHHE,
JIeJICHHEe, BO3BE/ICHUE B CTENEHb)
Auaredpanvyeckue 5 KBanpatusiit TpéxwieH. | PacmosHaBaTh KBaJApaTHBIA TPEXUJIEH,
BbIPaKEeHHS. Paznoxenne KBaJIpaTHOTO | yCTaHABIMBAaTh  BO3MOXHOCTb  €ro
KBaaparubiii TpEXUWICHA HA MHOKUTEIIN pa3I0KEeHUsI HA MHOYKUTEIIH.
TPEéXwiIeH PacknaapiBaTh Ha  MHOMKHTEJH
KBaJpaTHbIN TPEXUWICH c
HEOTPULATEJIbHBIM TUCKPUMUHAHTOM
Auaredpanuyeckue 15 AnreOpanyeckast IpoOb. | 3anuchIBAThH anreOpanveckue
BBIPasKEeHHS. Jomyctumblie 3HAUEHUS | BBIPAXKCHUS. Haxoauth  obnactb
Auredpanyeckast IIEPEMEHHBIX, BXOJAIIMX B | OIPEIACIICHUS palMOHaIbHOIO
ApoOb areOpanyeckue BBIPAXKEHHs. | BBIPAKCHHUS.




OcHoBHOE CBOWCTBO
anreOpanyeckon apo0u.
Coxkparienue qpooei.

CnoxeHnue, BBIYUTAHHUE,
YMHOXKEHHE U JICJICHHE
anreOpandeckux npooeit.

[IpeoOpa3oBanHye BBIPpAKCHHIA,
coJiepKamux anredbpandeckue
Ipo0u.

BbINOJIHATH YUCIIOBBIE OJCTAHOBKU U
BBIYMCJIATH 3Hau€HHE APOOH, B TOM
YHCJIe C TOMOUIBIO KalbKyJISATOPA.
®opMy/JIHPOBATHL OCHOBHOE CBOMCTBO
anreOpanyeckoil 1poOu M MPUMEHATH
ero Ui peodpa3oBaHus APOOEH.

BeinoHATHL AeHCTBHSA c
anredpandecKuMu IpoOsIMHU.
IIpumeHnsaTh npeoOpazoBaHus
BBIDQXKCHUM  JUIl  pelIeHus  3ajad.

Bripa:xkath nepeMeHHble U3 (GopMyll

(pusnyeckux, F€OMETPHUUYECKHX,
ONMCHIBAIOIINX OBITOBBIE CUTYaIUN)
YpaBHeHus u 15 KBanpatHoe ypaBHeHue. | PacmosHaBarh KBaJIpaTHbIE
HepaBeHCTBA. Henonnoe KBa/IpaTHOE | YpPaBHEHUS.
KBagparubie ypaBHeHue. Dopmysna KopHel | 3anuchIBAThH bopmyay KOpHEMH
YPaBHeHHUA KBaJIpaTHOTO ypaBHEHUS. | KBaIpaTHOIO  ypaBHEHHs;  pellaTh
Teopema Buera. KBa/IpaTHbIE YPABHEHUS] — ITIOJIHBIE U
Pemenne YPaBHEHUH, | HEIIOJIHBIE.
cBoIMXca K KBaaparHbeIM. | [IpoBoauTh npocreimmue
[Ipocreitmme IpOoOHO- | MccieI0BAHUSA KBaJIpaTHBIX
palMoHaIbHbIE YPaBHEHUS. YpaBHEHUH.
Pemenune tekcroBbix 3anad ¢ | Pemath ypaBHeHusi, cBOJsIIMECT K
MTOMOIIBIO KBaJIpaTHBIX | KBAaJPaTHBIM, c MOMOIIIbIO
YpaBHEHUH. npeoOpazoBaHMiA u 3aMEHOM
MIEPEMEHHOM.
Habawonats u aHAJIU3MPOBATH CBS3b
MEXIy KOpHSAMH M Kod(hduimeHTamu
KBaJIPaTHOTO YPaBHEHMSI.
®opmyaunpoBath TeopemMy Buera, a
TaKk)Ke 00paTHYIO -Te0peMy, IPUMEHSATh
3TU TEOPEMBI I pEeUICHUs 3a/1a4.
Pematn TEeKCTOBbIE 3a1a4u
anreOpanvaecKum crocobom:
EePEXOUTh OT CJIOBECHOM
GbOopMyTUPOBKM  YCIIOBUSA 3aJadyd K
anredpandeckoi MOJENn yTEM
COCTaBJIEHUS  ypaBHEHMs;  pellaTh
COCTaBJIEHHOE YpaBHEHHUE;
MHTEPIPETUPOBATH PE3YIIbTAT.
3HAKOMHUTBCSI ¢ HCTOPHeNl pPa3BUTUS
anreOpol.
YpaBHeHus u 13 JIuneiinoe  ypaBHeHue ¢ | Pacmo3HaBaTh JMHENHHBIE YPABHEHMUS C
HEPaBEHCTBA. JBYMsI TIEPEMEHHBIMH, €ro | ABYMsI IEPEMEHHBIMH.
Cucrembl rpaguk, npuMepsl pemieHus | CTPOUTH rpaduku JIUHEHHBIX
YPaBHeHH YPAaBHEHUH B LENbIX YUCJIAX. | YPABHEHUH, B TOM YHUCIIE HCHOJIb3Ys

Pewenne CUCTEM IBYX
JUHEHUHBIX  yYpaBHEHUH  C
IBYMS [IEPEMEHHBIMMU.

IIpuMepsl pelieHUss CHUCTEM
HEJIMHENHBIX YpaBHEHUH C
JBYMS IIEPEMEHHBIMU.

I'paduueckas mHTEpHpeTaUs

ypaBHEHUSA c JIBYMS
IIEPEMEHHBIMU U CHUCTEM
JUHEHHBIX  yYpaBHEHUM  C

JBYMsI IEPEMEHHBIMU.
Pemenne TexcTOBBIX 3ajiad C

nugpoBbIie pecypcehl.

Pazimuarth napaiesibHble U
NIEpPECEKAOINECS NpAMbBIE 10  HX
YpaBHEHUSM.

Pemiars cuctemMbl JBYX JIMHEHHBIX
YpPaBHEHUH C JBYMS [EPEMEHHBIMHU
MOJACTaHOBKOM U CI0KEHHUEM.

Pemars 1mpocreiiive CUCTEMBI, B
KOTOpPBIX OJHO W3 YpPaBHEHUW He
SIBIISICTCS] IMHESHHBIM.

IIpuBoauTs rpaguyeckyro
HHTEPIPETANUI0 PEIICHUS YPaBHEHHUS




IIOMOILIBIO
YpaBHEHUH.

CHUCTEM

C JByMd TMNCPEMCHHBIMU W CUCTCM
YPaBHEHUH C ABYMsI [IEPEMECHHBIMM.
Pemarn TEKCTOBbIE 3aa4yu
anredpanvdeckumM crocobom

YpaBHeHnus u 12 UucnoBele HepaBeHCTBA U UX | DOpMYy/JIHPOBATH CBOMCTBA YHCIOBBIX
HEepaBeHCTBA. CBOMCTBA. HEPAaBEHCTB, WJUIIOCTPUPOBATh MX Ha
HepaBencrBa HepasenctBo c OJIHOW | KOOPAMHATHOM IPSIMOH, J0KA3BIBATH
IIEPEMEHHOM. JIunelinble | anreOpanyecKy.
HEpPaBEHCTBA c onHoy | IIpyuMeHATH CBOMCTBA HEPABEHCTB B
MEPEMEHHOM M HX pEIICHUWE. | XOAe  pemeHus  3aaad.  Pemarsb
Cucremsl JVHEWHBIX | IMHEHHbIE HEPABEHCTBA C  OJIHOM
HEPaBEHCTB c OJIHOH | IepeMEeHHOM, M300paXkaTh pelIeHUE
IIEPEMEHHOMN U UX PELICHUE. HEPaBEHCTBA HAa YMCJIIOBOU MPSIMOM.
Nzobpaxenue pewienus | Pemarn CHCTEMBI JIMHEVHBIX
JMHEMHOr0 HEpPaBEHCTBA M MX | HEPABEHCTB, M300pakaTh  pellieHue
CHUCTEM Ha YUCJIOBOM IIPSAMOM. | CUCTEMBl HEPABEHCTB HA YHUCIIOBOU
IIPSIMOM.
DyHKIUH. 5 [onstne ¢ynkuuu. Ob6nacts | Menmoab3oBath (GyHKIMOHAIBHYIO
OcHoOBHbIE IOHATHSA ONPENENCHUss W MHOYXKECTBO | TEPMHMHOJIOTHIO U CUMBOJIHKY.
3HaueHu# QyHkuuu. CnocoObl | Berumeasith  3HaveHust  QyHKUUH,
3aaHus QYHKIHH. 3a/IaHHBIX bopmynamu (mpu
I'paduk ¢ynxnun. CpolicTBa | HEOOXOIUMOCTH HCIIOJIb30BATh
GyHKIMHM, UX OTOOpa)K€HHE | KAIbKYJISATOP); COCTABJATH TalIMIbI
Ha rpaduke 3HaYeHU#l (QyHKINH.
Crpoutb mo TOYKAM TrpauKH
GYHKITUH.
OnuceiBaTh cBOMcTBAa (QYHKIIMU Ha
OCHOBE ed rpaduIecKoro
IIPEJICTaBICHMUS.
Hcnonb3oBath (GYHKIIMOHATIBHYIO
TEePMHHOJIOTHIO H CHMBOJIHKY.
HccaenoBare 1npumMepbl  rpadukos,
OTpaXXalOUMX pPEANbHBIE IMPOLECCH U
apieHusd.  IlpuBoauTh  MpHMepBI
IIPOLIECCOB U SIBJICHUM C 3aJaHHBIMU
CBOWCTBAMM.
Hcnoab3oBath KOMIIBIOTePHbIE
NPOrpaMmbl Ui IIOCTPOCHHUS
rpagukoB GYHKIMA U M3YYEHHUS HX
CBONCTB
DyHKIUH. 9 Yreuue " nocrpoenue | Haxomuts ¢ mnomompbio rpaduka
YuciaoBble pyHKUMU rpadukos GbyHkumii. | QyHKUMKM ~ 3HAYeHWE ~ OJHOM U3
[Ipumepst rpauKoB | pacCMaTPHUBAEMBIX BEJIMYHH 10
byHKIU, OTpaXKaloLKX | 3HAYEHUIO Jpyro. B  HecnoxkHbIX
pEalIbHBIE MPOLIECCHI. ciIydasx BBIPa’KaTh popmynoit
DyHKINH, ONMCHIBAIOIIUE | 3aBUCHMOCTh
IPSIMYIO U oOpatHyto | Mexay  BenuuuHamMu. OnucbIBaTh
IPONOPLUOHAIIBHBIE XapaKTep U3MEHEHUsl OJHOM BEJINYUHBI

3aBHCHUMOCTH, UX I'paUKH.
I'padux pynkum y = x2.
OyHKIMH y = X2, y = X3,y =

X, y = | x |; rpapuueckoe
pelieHue YPaBHEHMI u
CUCTEM ypaBHCHUM.

B 3aBUCUMOCTH OT UBMCHCHHUA ,Z[pyTOﬁ.

Pacno3snaBath  BHIBI  M3Yy4aeMbIX
byHKIMA. IToxa3piBaTHL
cXeMaTH4YeCKH MOJIOKEHHE Ha
KOOPJAWHATHOM IUIOCKOCTH TpauKOB

byHKIMA BUA: y = X2, y = X3,y = Vx, y
=|x|.

Hcnouab3oBarb (pynkuuonaabHo-
rpaguyecKkrue NPeICcTABJICHUS U




pELICHUS U UCCIICI0BAHNS YPAaBHEHUN U
CUCTEM ypaBHECHUM.

IIpumeHaTs HM(PPOBBIE pecypehl s
nocTpoeHus rpaduKoB PyHKIIHIA.

IloBTOpEHUE N 6 [ToBTOpeHnue OCHOBHBIX | BbIOUpaTh, MPUMEHSITh, OLIEHUBATH
0000menne HOHITUM U METOJOB KYpCOB 7 | €1OCOOBI CPaBHEHMUSI quced,
U 8 KiaccoB, 0000IIeHNE | BEHIYUCICHUH, npeoOpa3oBaHuit
3HaHUMU. BBIPQ)KCHUM, pELICHUs YPABHEHU.
OcyumecTBasTh CAaMOKOHTPOJIb
BBITIOJTHSIEMBIX NeUCTBUHI "
CaMOIIPOBEPKY pe3ynbTaTa
BBIYHCIICHUH, npeoOpazoBaHui,
nocrpoeHuid. Pemars 3agaum U3
peajibHOii JKU3HU, IPUMEHATH
MaTeMaTUYeCKUe 3HAHUS I PElICHUS
3a/1a4 U3 IPYrux MpeMeTOB.
Pematsp TEKCTOBbBIE 3aja4u,
CpaBHUBaTh, BBLIOUPATH  CIOCOOBI
pelieHus 3a1auu
HUTOI'O: 1024
9 kyacce
Yucaa n 9 Panmonanbueie yucna, | Pa3zpuBarh npeacraBjieHUsl O YKCIIAX:
BbIYMCJICHUSI. HppaIrMoHaIbHBIC YHUClIa, | OT MHOYKECTBA HATYPAIBHBIX YUCEN JI0
JelicTBUTEIbHDBIE KOHEUYHbIE W OECKOHEUYHBbIE | MHOXKECTBA JCHCTBUTEIBHBIX YHCEIL.
ymucsaa JIECATUIHBIC npoOu. | O3HAKOMHUTBCA C  BO3MOXKHOCTBIO
MHOKECTBO JECHCTBUTENBHBIX | IPEACTABICHUS NEUCTBUTEILHOTIO
JHCeTT, EACTBUTEINILHBIE | YMC/Ia KaK OECKOHEYHOUN IeCATHYHON
yhcia  Kak ~ OECKOHEYHbIE | poOH,  NPUMEHATb  JCCSITUYHBIC
necsiTUuHble qpoou. B3aumuo | mpuOamkeHus paloHaIbHbBIX u
OJIHO3HAYHO€  COOTBETCTBHUE | UPPAL[MOHATIBHBIX YUCEIL.
MEXITY MHOeCcTBOM | M300paskaTh ACHCTBUTEIBHBIE YHCIIA
NEUCTBUTENBHBIX 4YHUCEN U | TOYKaMH KOOPAMHATHON MPSIMOM.
MHO>KE€CTBOM TOYEK | 3anmuchbIBaTh, CPaBHUBATh "
KOOPJUHATHOM MPSIMOIA. YHOPSA04UBATH JICCTBUTEIIbHBIC
CpaBHEHME JIEWCTBUTEIIBHBIX | YHCIIA.
qucel, apudmernueckue | BoImoJgHATL, coderas yCTHblE U
NecTBUS C | IUCbMEHHbIE PUEMBI,
JNEHCTBUTENLHBIMY YUCIaMU. | apu¢MeTHYeCKHUe aelcTBUS C
[Tpubnmxénnoe 3HAUEHUE | pallMOHAIbHBIMH YWCIAMH; HAXOAUThb
BEJIMYUHBI, TOYHOCTH | 3HAQUEHUS  CTENEHEeH ¢  I[eNbIMU
IPUOIKEHHUS. MOKa3aTeIsIMU U KOpHEH; BBIYMCJIAATH
Oxpyrienue Yycell. | 3HAYEHUS YHUCIIOBBIX BHIPAKEHUH.
[Ipukuaka u onerka | I[loayuurp npeacraBJieHHe 0
PE3YNbTaTOB BBIUUCIECHUIN 3HAUMMOCTH JIEWCTBUTENIBHBIX YHCENl B
MPaKTUYECKON NeATEIbHOCTH YEI0BEKA.
AHAJIU3UPOBATH U /1€J1aTh BbBIBOJBI O
TOYHOCTH npUOIIKEHUs
JEACTBUTENIHOTO YHCIIA TIPU PEIICHUU
3a1a4. OKpyrisiTh JEHCTBUTENbHBIE
qucna, BBINOJIHSTH NPUKHIKY
pe3ynbTaTa  BBIUYMCICHUH,  OLEHKY
3HAUYCHUU
YHUCJIOBBIX BbIpAXKEHUH. 3HAKOMMTBCS
¢ HCTOPHell Pa3BUTHs MaTEMaTUKU
YpaBHeHus u 14 JIuneitnoe ypaBHenue. | OcBanBarh, 3alIOMHMHATh "
HEepPaBeHCTBA. Pewenne YpaBHEHUH, | IPUMEHATh TrpaduyecKue MeTOAbI

YpaBHeHHs C OHOM

CBOJAIIIUXCA K JIMHEWHBIM.

IIPU PCLICHUN YPaBHEHUM, HEPAaBEHCTB




nepeMeHHOn

KBanparnoe YpaBHCHHUE.
Pewenne YpaBHEHUH,
CBOJIIMXCA K KBaJpPATHBIM.
bukBaznpaTHbie ypaBHEHUs.

[Ipumepsr peleHus
YpaBHEHUH TpeTben u
4eTBEPTOHN cTeneHen

pasiioKEeHUEM Ha MHOKHUTEIH.
Pemenne JIpOoOHO-
palMoHaIbHBIX YPAaBHEHHIA.
Pemienne TekcTOBBIX 3adad
anreOpandecKuM METOIOM.

U UX CHCTEM.
Pacno3naBath 11eiIBIC
YpaBHEHMUS.

Pemiars JMHeliHbIe M KBaJgpaTHbIE
YPaBHEHUS, YPABHEHHUS], CBOJISIINECS K

U JpoOHBIE

HUM, npocTenime IpoOHO-
palrOHAJIBLHBIC YPABHCHUA.
Ipennaratb  BO3MOXHBIE  CIIOCOOBI

pelIeHNs TEKCTOBBIX 33J1a4, 00CyKIaTh
HX M pemiaTb TEKCTOBBIC 3a7a4yH
pa3HbIMU crIOCO0aMHU.

3HAKOMHUTBLCH C MCTOpHeil pa3BUTHS
MaTEMAaTUKU

YpaBHeHus u 14 YpaBHeHue c nBymsa | OcBauBaTh W NPUMEHSATH IPUEMBI
HepaBeHCTBA. MEePEMEHHBIMU U €T0 TpadUK. | pelieHruss CHUCTEeMbl JIBYX JIMHEWHBIX
Cucrembl Cucrema JByX JIMHEHHBIX | ypaBHEHHMM C ABYMSI TIEPEMEHHBIMU U
YPaBHeHUil YpaBHEHUH c JIBYMs | CHCTEMBI JIBYX YpPaBHEHUMH, B KOTOPBIX
MEepEMEHHBIMU U €€ pEIlIeHHe. | OIHO  ypaBHEHHE  HE  SIBJISETCS
Pemenne CUCTEM JIBYX | JINHEWHBIM.
ypaBHEHUH, 0JTHO U3 KOTOphIX | Mcnmosib3oBaTh (yHKITMOHATBHO-
JUHENHoe, a Apyroe — BTOpOoH | rpaduyeckue  MpeAcTaBiIeHUS IS
CTETEeHH. pelieHust U uccjaeI0BaHUs YpaBHEHUN
I'paduueckass mHTEpIpETALINAS | U CUCTEM.
CHUCTEMBI YPaBHEHUH C JBYMS | AHAJM3MPOBATHL  TEKCThl  3ajady,
TepEMEHHBIMHU. Pemenue | pemars ux anreOpanvdecKumM
TEKCTOBBIX 3aja4 | crnocoOOM: MepexXoAuTh OT CIOBECHOM
anreOpanvaecKum GOpPMYITMPOBKM  yCIOBUSA 3aJadydl K
criocobom anreOpanvecKoit MOJICITH MyTéM
COCTaBJIGHUSI CUCTEMBl  ypaBHEHWUIl;
peliaTb  COCTaBJIEHHYIO  CHCTEMY
YpaBHEHUH; HHTEPNpPeTHPOBATH
pe3yabTar.
3HAKOMHUTBLCHA € MCTOPHEHd pa3BUTHS
MaTEeMaTHKU
YpaBHeHus u 16 YHucnoBslie Yurarh, 3anuCbIBATL, IOHUMATD,
HepaBeHCTBA. HEpaBEHCTBA U UX HHTEpNpeTHPOBATH HEPaBEHCTBA,
HepaBencrBa CBONCTBA. HCII0JIb30BATh CUMBOJIUKY u
Jluneiinsie TEPMHUHOJIOTHIO.
HEPaBEHCTBA BbInoJaHATH npeoOpazoBaHus
C OJTHOM MepeMeHHOI HEPaBEHCTB, UCNOJIBL30BATL IS
U UX pelleHue. npeoOpa3oBaHMsl CBOWCTBA YHCIIOBBIX
CucreMbl TUHEHHBIX HEPABEHCTB.
HEPABEHCTB C OJHOI Pacno3naBarthp JTUHEIHbIE u
MEPEMEHHOMN U UX KBaJIpaTHbIE HEPABEHCTBA.
peleHue. Pemiate  nuHElHBIE  HEpPaBEHCTBA,
KBanpatusie CUCTeMBbl  JUHEHHBIX  HEPABEHCTB,
HEpaBEHCTBA U UX CHUCTEMBl HEpPABEHCTB, BKIIFOYAIOIINX
peleHue. KBaJIpaTHOE€ HEPABEHCTBO, U pEIIaTh
I'padmueckas UX; 00CYXKIaTh NOJIyYECHHBIE PEIICHHUS.
WHTEpIpeTaLus HN300paxkarh perieHne HEpaBeHCTBA U

HCPABCHCTB U CUCTEM
HCPABCHCTB C IBYM:
MEPEMCHHBIMU

CUCTCMbI HCPABCHCTB Ha YHCJIOBOM

HpHMOﬁ, 3aMcbliBaTh pPCHICHHUE C
IIOMOIIIBIO CHUMBOJIOB.

Pematn KBaApaTHBIC  HCPAaBCHCTBA,
HCIIOJIb3Ys rpa(bnqecxne
MMpEaACTaBJICHH.

OcBauBartb H NPpUMECHATDH

HEPaBEHCTBA IIPU PEIICHUM Pa3JIMYHBIX




3aga4, B TOM 4YHCJIE TPAKTHKO-
OpPUEHTHUPOBAHHBIX
DyHKIUH 16 KBagparnunas PacnosHaBare BUIBI M3Yy4aeMbIX
bynkius, e€ rpaguk u byHKIMiA; WIIOCTPUPOBATh
cBoiicta. [lapabona, cXeMaTHYeCKH, 00bSCHATH
KOOPJAWHATHI BEPIINHBI pacrojio’)KeHUE Ha  KOOpJAUHATHOM
napabolibl, OCh CHUMMETPHUU | IJIOCKOCTH rpadukoB (HyHKIHA BUIA:
napaboJIbl. _k
I'paduku QyHKIHI: y=kx,y=kx+Db, YT X y=x2,
y =k, y=x3 y=1x y=]x]|s
ok 3aBUCUMOCTHU oT 3HaYEHUI
y=ke+b, ¥ x K03 ()HUIUEHTOB; ONMKUCHIBATE WX
y=x2, CBOIiCcTBA.
y=x3, Pacno3naBatsh KBaJ[PaTHYHYIO
y=x, dyHKIIHIO IO popMyIe.
y=|x]| IpuBoauTH NpUMepbI
KBaJPAaTHYHBIX 3aBUCHUMOCTEH W3
peanbHOI JKU3HU, busukH,
FEOMETPHHU.
BrigBJIATH u 00001maTh
0COOEHHOCTH rpaduka
KBaJpaTUYHON QyHKIMH y = ax2 +
bx + c.
Crpoursp " n3oldpaxarb
CXeMaTH4YeCKHU rpaduku
KBaJIpaTUYHBIX QYHKIUH, 3aJaHHBIX
dbopmynamu Buna y = ax2, y = ax2 +
q,y=alx+p)2,y=ax2 + bx + c.
AHaIM3MpPOBATL W TPHUMEHATH
CcBOMicTBa M3y4YeHHBIX (YHKIUHA
JUISL UX TIOCTPOEHUS, B TOM YHCIIE C
MOMOUIBIO ITU(POBHIX PECYPCOB
YucsoBbie 15 ITonsaTre yncioBoH OcBauBaTb M NPUMEHATH WHJICKCHBIC
N0CJ1e10BaTeIbHOCTH HOCJIe10BATEIbHOCTH. 0003Ha4YeHHs,  CTPOUTb  peyeBble
3ananue BBICKa3bIBAHMSl C HCIOJIb30BaHUEM
MOCIIEZIOBATEILHOCTH TEPMHUHOJIOTHH, CBA3aHHON C MOHSITHEM
PEKyppEeHTHOMI MOCJIEZIOBATEIBLHOCTH.
dbopmynoii u Anaau3upoBatb GopMyay n-ro djeHa
dbopMymoii n-ro uneHa. MOCIIEJIOBATEIbHOCTH WIH
Apudmernueckas u PEKYPPEHTHYIO bopmyny u
reoMeTpuYecKas BBIYUCATH YJICHBI
IPOTPECCUHU. MOCIIeIOBATEIbHOCTEH, 3aJJaHHBIX

@opMyisl N-ro 4jaeHa
apupMeTHIecKoi u
FeOMETPUYECKON MPOrpecCcui,
CYMMBI IIEPBBIX N YWIECHOB.
N3o0paxkenue YJIEHOB
apupMeTHIecKoit u
FEOMETPUYECKON IIPOrPECCUiA
TOYKaMH Ha KOOPAUHATHOU
IIJIOCKOCTH.

JIunenHbIin u
SKCIIOHEHIIMAJIBHBIN POCT.
CroxHbIe TPOLIEHTHI/

3TUMHU  GopMyaamMHu. YCTaHABJIUBATH
3aKOHOMEPHOCTbL B TOCTPOCHUU
MOCJIeI0BATEIbHOCTH, €CJIM BBIITUCAHBI
nepBble  HECKOJBKO €€  YJICHOB.
Pacno3snaBath apudMeTHUECKYIO H
Tr€OMETPUYECKYI0O  IPOTPEecCHH  NpH
pa3HbIX criocobax 3aJaHusl.

Pemats 3amaun ¢ HCHOJIB30BaHUEM
dbopMyn n-ro uiaeHa apupMeTHIECKON 1
FeOMETPUUECKON IIPOrPECCUMl, CYMMBI
HEPBBIX /1 YICHOB.

HN3o00paxkars YJIEHBI
MOCJIEZIOBATEILHOCTH ~ TOYKAMM  Ha
KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBarts NMpHMepPbI

NMPOLECcCOB M SIBJICHUHM U3 pEaJIbHOU




YKU3HH, WUTIOCTPUPYIOIIME H3MEHEHUE
B apudmeTnyueckoil mporpeccuu, B
r€OMETPUYECKOM IIPOIPECCUH;
n300paxarb COOTBETCTBYIOLIUE
3aBHCHUMOCTH TPaPHUUECKH.

Pemate  3amaum, cBSI3aHHBIE C
YUCJIOBBIMM IOCIIEOBATEIBHOCTSAMH, B
TOM YHCJIE 33/1a4d U3 PEAJTbHOU KU3HU
c HCIIOJIb30BaHUEM (P POBBIX
TEXHOJIOTUH  (AIIEKTPOHHBIX  TaONHIL,
rpauueckoro KajabKyasTopa u T.IL.).
Pemate 3a7a4u Ha  CJOXHBIC
IPOLEHTHl, B TOM YHCJIE 3aJayd U3
peanpHOU IIPaKTUKHU (c
HCII0JIb30BAHUEM KaJIbKYJSATOPA).
3HAKOMHMTBLCS € HCTOpHeH pa3BUTHUS
MaTeMaTHKU

IMoBTOpEHUE,
00001IEHME,
cucremMaTu3anus
3HAHMH
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Yucna " BBLIUNCIICHUSA
(3amnucs, CpaBHEHHUE,
JNEUCTBUA C

HeﬁCTBHTeHBHBIMH qyucJiiaMu,
YUCIOBas mpdamas; MPOLUCHTEI,
OTHOILIEHUS, IIPOTIOPIINY;
OKpYIJICHHE, TMPUOIIKCHHE,
OIICHKA; PEIICHHE TEKCTOBBIX
3aa4y apuMeTUIECKUM
crocobom).

AnreOpanveckrie BBIPAKCHH
(mpeoOpazoBanue
anreOpanvdeckux BBIPAKEHUH,
JOIYCTUMBIE 3HAYCHHUS).

OyHKIIUN (mocTpoeHue,
CBO¥CTBa U3y4CHHBIX
byHKIUI; rpadguveckoe

pellieHHe ypaBHEHUH W WX
CUCTEM)

OnepupoBathb MOHSATHSIMU:
MHO>KECTBO, MIOJJMHOXECTBO, OIEepaluu
HaJ MHOXXECTBAMH; HCIHOJIb30BATh
rpaduueckoe IpeJICTaBIeHNE
MHOXECTB Ul OIHCAHHS PEaTbHBIX
IIPOLIECCOB M SIBJICHUM, IPHU PELICHUU
3aJa4 U3 Ipyrux y4yeOHbIX MPEeIMETOB.
AKTYyaJIu3upoBaTh TEPMHUHOJIOTHIO U
OCHOBHbIC [eifiCTBUSI, CBSI3aHHbIE C
YHCJIAMH: HaTypaJIbHOE 4HCIIo,
IpOCTOE W COCTAaBHOE  YHUCIA,
JIETUMOCTh HAaTypaJIbHbBIX

yycesa, NPU3HAKU JETMMOCTH, LEIoe
YHCII0, MOAYJIb 4YUCIA, OOBIKHOBEHHAs
U JecATUYHas JpoOu, CTaHJapTHBIN
BUJ qucia, apupMeTHIECKHH
KBaJPaTHbIN KOPEHb.

BbInoHATL [eilicTBHSI, CPABHMBATH

H yYHnopaaoiuBaThb quciia,
MMpEACTABJIAThL YHUCJIa Ha KOOp,Z[HHﬁTHOfI
HpHMOﬁ, OKpYIIATH qucia,

BBINMOJHATL MNPUKUIAKY HM OLCHKY
pe3yibTara BBIUMCIICHHUH.

Pemartnb TEKCTOBBIE 3a1a49u
apu(METHYECKUM CTIOCOOOM.
Pemartnb NMPaKTHYECKHE 3aJa4M,

coJeprKaue IMpoOUCHThI, ANOJH, Y4aCTH,
BbIpAKaromue 3aBUCUMOCTU: CKOPOCTH

— BpeMs — paccTosiHMe, LeHa —
KOJINYECTBO — CTOMMOCTb, OOBEM
paboThI — BpeMs —
IPOU3BOIUTENILHOCTh TPY/A.
Pa30uparb  peasbHble  KU3HEHHBIE
cUTyalud, (pOpMyJIUpPOBATHL UX Ha
S3bIKE MaTeMaTHKH, HAXOAUTh
peleHue, MpUMEHsSsT MaTeMaTHYeCKUi
ammapar, HHTEPNpPeTHPOBATH
pe3yibTar.

OnepupoBaTb NOHATHAMM: CTEIEHD C
LEeNIBIM TTOKa3aTeneM, apudmMeTnaeckuit
KBaJPaTHbII  KOPEHb,  MHOTOYIEH,




anreOpanyeckas ApoOb, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE [IeHCTBMA:
BBITOJIHATE PAacu€Thl 1Mo  Qopmynam,
npeoOpa3oBbIBaTh  IENble, IPOOHO-

panroOHAJIbHBIC BBIPAXKCHUA n
BBIPAKCHUA C KOpHAIMU,
PCaIN30BbIBATH PA3JIOKCHUC

MHOTOYJIeHa Ha MHOXWTEIU, B TOM
YHUClIE C MCNOJIb30BaHUEM  (HOPMYI
pPa3HOCTH  KBaJpaToB M  KBaJpara
CYMMBI U pa3HOCTH; HAXOIUTh
JOIYCTUMbIE 3HAUEHUS NEPEMEHHBIX
JUISL JPOOHO-paLIMOHAIBHBIX
BBIPa)KCHUM, KOPHEH.

MopenupoBarh ¢ MOMOIIBIO (QOpMYI
peayibHbIE POLECCHI U SIBICHUS
OnepupoBaTh NOHATHAMHU: (PYyHKIHS,
rpaguxk GyHKUMM, HyId (QYHKUIUH,
MPOMEXYTKU 3HAKOMOCTOSIHCTBA,
POMEXYTKH BO3pacTaHus, yObIBaHUS,
HauOoJblllee U HAaUMEHbIIEEe 3HAUYEHUS
GyHKIMH.

AHaJIM3MpPOBATD, CPAaBHUBATD,
o0cyxaaThb CBOMCTBA GbyHKIMH,
CTPOUTH UX I'paduKH.

OnepupoBath NOHATHAMH: IpsMas
IPONOPLHOHAIBHOCTD, oOpartHas
IPONOPLHOHAIBEHOCTD, JMHENHast
byHKIMA, KBaApaTtuyHas  (QyHKIHS,
napaboJa, runepoOoa.

HUcnoab3oBarh rpaguku TU1St
OINpE/IEICHUs] CBOMCTB, NPOLIECCOB U
3aBUCUMOCTEH, AJs peleHus 3ajad U3
Ipyrux  yd4eOHbIX  NpPEAMETOB U
peaIbHON JKU3HU; MOJETHPOBATH C
HOMOILBIO rpauKoB peanbHbIe
IPOLIECCH] U SIBJICHUS.

Bripaxars ¢dopmyraMu 3aBUCUMOCTH
MEX]1y BeTMYMHAMU

UTOro: 1024
UToro 3064
3. Temamuueckoe niaanupoearue C yKazanuem Koiuuecmea iacoe, OMEOOUMDBIX HA

Dopmuvl KOHmMPONA.

0CBOCHUE KAMCOOU meMbl

Dopmbl KOHmMPOA 7 Knacc 8 knacc 9 knacc
KonnuecTBo miiaHoBbIX 9 9 8
KOHTPOJILHBIX paboT
WTOroBbIX KOHTPOJIBHBIX PabOT 1 1 1

1. Ilnanupyemoie pe3ynbmamsl 0c60eHUA yUeOHO20 npeomema.

IIpeomemmuvie pe3ybTaThl U3yUEHUS ITpeaMeTHON o0actu "['eomeTpusd"” JOIDKHEBL OTPAXKATH:
P Y-




1) oBnaseHHe TeOMETPUYECKUM SI3bIKOM; DPAa3BUTHE YMEHHs HCIOJIb30BaTh €ro Ul OINHUCAHUS
IIPEIMETOB OKPYXAIOUIEr0 MHpa; Ppa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUMN, H300pa3UTEIbHBIX
YMEHUH, HABBIKOB F€OMETPUUYECKUX ITIOCTPOCHUN:

OTIEPHPOBAHUE MOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, MPsMasi, JIy4, JJOMaHasi, yroj, MHOIOyTOJIbHUK,
TPEYTOJIbHUK M YETBIPEXYIOJIbHUK, NPSIMOYIOJIBHUK W KBaJpaT, OKPYXHOCTb U KpPYr, IPSIMOYTOJIbHBII
napaiesienune1, Kyo, map; n300paxxeHne u3y4aeMbIX GUryp OT PYKH U C TIOMOUIBbIO TUHEHKH U IIUPKYJIS;

BBITNIOJIHEHUE H3MEPEHUsl [UIMH, PACCTOSIHUM, BEJIWYHMH YIJOB C IOMOIIbK) HHCTPYMEHTOB JUIS
W3MEPEHUH JIUIMH U YIJIOB;

2) ¢popMupOBaHUE CHCTEMAaTHYECKUX 3HAHUH O TUIOCKUX (PUTYpax M WX CBOMCTBAxX, MPEACTABICHUI
O IPOCTEHIIMX MPOCTPAHCTBEHHBIX TEJaX; Pa3BUTHE YMEHUN MOJEIHMPOBAHUS PEAJbHBIX CUTyallUd Ha
SI3bIKE T€OMETPUH, UCCIIEOBAHMSI IOCTPOEHHON MOJIENIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX HMOHATUN U
TEOpEM, anmnapara ajareOpbl, pelIeHUs] TEOMETPUUECKHUX U MPAKTUYECKUX 33]1a4:

OlepupoBaHME Ha 0a30BOM ypPOBHE TOHSATHSAMH: PABEHCTBO (UTYp, MapauIeIbHOCTh U
MEPIEeHIUKYIIPHOCTD MPSAMBIX, YTJIbl MEXKIY MPSIMBIMU, IEPIICHIUKYIISAP, HAKJIOHHAS, TPOEKIINS;
MIPOBEJCHUE 10KA3aTEIbCTB B TEOMETPHUH;

OTepUpOBaHNE HAa 0A30BOM ypOBHE MOHATUSMHU: BEKTOp, CyMMa BEKTOPOB, IPOU3BEJIEHUE BEKTOPA
Ha YUCJIO, KOOPAWHATHI Ha INIOCKOCTH;

pellIeHre 3aa4 Ha HaX0XJACHUE T€OMETPUUYECKUX BEJIMYMH (UIMHA U PACCTOSIHUE, BEJIMYMHA YIJIa,
TIJIOIIA/Th) TI0 00pa3IaM MiIH alfOPUTMAM.

Harusignasi reomerpust
Buvinycknux nayuumces:
1) pacnio3HaBaTh Ha YepTEkKax, pUCYHKAX, MOJEISAX U B OKPYKAIOIIEM MUPE MIOCKUE U MTPOCTPAHCTBEHHbIE
reoMeTpuyeckue (QUrypsl;
2) pacnio3HaBaTh pa3BEPTKU KyOa, MPSAMOYrOJIbHOIO Mapalijiesienunena, NpaBuiIbHON TUPaMU/Ibl, IUIUHIpA
1 KOHYCA;
3) ompenensaTh MO JUHEHHBIM pa3MepaM pa3BEPTKH (PUTYpHI JIMHEHHBIC pa3Mephl caMou (UTYPHI U
Ha000poT;
4) BEIYUCIATH O0BEM MPSAMOYTOJIHHOTO Tapasliesenuresa.
Buinycknux nonyuum 6ozamooicnocms.
5) sviuucaame 00BEMBL NPOCMPAHCMBEHHBIX 2€OMEMPUYECKUX PU2Yp, COCMABLEHHBIX U3 NPAMOY20IbHLIX
napanienenuneoos;
6) yernyoums u pazeums npeocmagieHusi 0 NPOCMpPAHCMBEHHbIX 2e0MempUuU4eckux uaypax;
7) npumensame noHAmue pazeEPmKuU OJisl 8bINOJIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckue Gpurypsi

Buinycknux nayuumcs:
1) momp30BaThCS SA3BIKOM TEOMETPUHU Ui OMHCAHUS MPEIMETOB OKPYXKAMOMIET0 MUPAa M MX B3aWMHOIO
PacIIOJIOKEHHS,
2) pacrio3HaBath 1 U300paXkaTh Ha YePTEIKAX U PUCYHKAX T€OMETPHUYECKUE (PUTYPBI B X KOH(DUTYpaIuu;
3) HaxOUTh 3HAYCHHMSI JJTUH JIMHEHHBIX JIEMEHTOB (DUTYp U UX OTHONICHUS, IPaAyCHYIO Mepy yriioB oT 0
no 180°, mpuMeHsiss ompeiesieHHs, CBOMCTBa M MPHU3HAKU (DUTYp M UX IJIEMEHTOB, OTHOIICHUS (UTYD
(paBeHCTBO, MMOJIO0KE, CAMMETPHH, TIOBOPOT, MAPAJUICIbHBIN IEPEHOC);
4) omepupoBaTh C HAYAJIbHBIMH MMOHATUSIMU TPUTOHOMETPUH U BBIMOJHATH 3JIEMEHTAPHBIC ONEpaluy Hall
(GYHKIUSAMU YTIIOB;
5) pemarh 3a7a4M Ha J0Ka3aTEILCTBO, OMHMPAsCh HA M3YYEHHBIC CBOMCTBAa (PUTYyp W OTHOIICHUH MEXKIY
HUMH U TIPUMEHSS M3YUSHHBIE METOJIbI JIOKA3aTeIIbCTB;
6) pemath HECJIOXKHBIC 3a/1aUd HA TIOCTPOCHUE, PUMEHSISI OCHOBHBIC aJITOPUTMBI IOCTPOCHUS C TIOMOIIBIO
IUPKYIIS M JTMHEUKH;
7) pemiarh MpOCTEHINNE TNIAHUMETPUYCCKHIE 3a/1a9K B TPOCTPAHCTBE.

Buinyckuux nonyuum 803moxucHOCHb:
8) osnademv memooamu pewlenus 3a0ay HA BbIYUCTIEHUS U OOKA3AMENbCMEA: MEMOOOM OM NPOMUBHOZO0,
Memooom noooouUsl, Memooom nepedopa 8apUaArmMos U MemoooM 2eOMeMmpUYecKUx Mecm moyex,
9) npuobpecmu onvim npumeHeHus aneeOPAUHEcKo20 U MPUSOHOMEMPUYECKO20 annapama u uoeu
OBUIICEHUSL NPU PEUUEHUU 2eOMEMPULECKUX 3a0aU;
10) osradems mpaduyuonHou cxemou peutenus: 3a0ay Ha NOCMPOeHUe ¢ NOMOUWBIO YUPKVISA U JUHEUKU.
aumanus, nocmpoeHue, 00Ka3amenbCmeo U UCCiedo8anue;



11) nHayuumvcs pewamsv 3a0auu Ha NOCMPOEHUE MEMOOOM 2EOMEMPUUECKO20 MECMA MOYeK U MenoooM
nooooust;

12) npuobpecmu onvim ucciedosanust CBOUCME NIAHUMEMPUUECKUX DUSYD C NOMOUbIO KOMNbIONMEPHBIX
npozpamm,

13) npuobpecmu onvim 6vinonnenus npoekmos no memam. «leomempuueckue npeobpazosanus Ha
niockocmuy, «Ilocmpoenue ompeskoe no gopmyney.

HN3mepeHue reoMmeTpruyecKuX BeJHYMH

Buinycknux nayuumces:
1) ucnonp30BaTh CBOWCTBA M3MEPEHUsS UIMH, TUIOMIAJACH M YIJIOB MPHU PEIICHUH 3a]ad Ha HaXOXKJICHHE
JUTMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, IJTUHBI IYTU OKPYKHOCTH, TPAayCHOU MEPHI YIJIa;
2) BBIYUCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP M KX YIJIBI, UCIIONB3YS (POPMYIIBI UTHHBI OKPY>KHOCTH U
JUTMHBI JTyTH OKPY)KHOCTH, GOPMYITHI TIOINANCH QUryp;
3) BBIYUCIATH TUIOMIATN TPEYrOJbHUKOB, MPSMOYrOJbHHUKOB, MapajuieIoTpaMMOB, Tpameluii, KpyroB u
CEKTOPOB;
4) BBIUUCTATH JUIMHY OKPYKHOCTH, IJTUHY TyTH OKPYKHOCTH;
5) pemarh 3amadyd Ha JIOKA3aTelbCTBO C HCIOJIb30BaHUEM (DOPMYNT HIUHBI OKPYKHOCTH W JUTUHBI AYT'H
OKPY)KHOCTH, popMyn 1utomianeit puryp;
6) pemarh NpakTUYECKHUE 3a7a4H, CBI3aHHBIE C HAXOXKJICHUEM T€OMETPUUYECKUX BEIWYUH (MCIONB3Ys MpU
HEOOXOIMMOCTH CIIPABOYHUKHA U TEXHHYECKUE CPEJICTBA).

Buvinyckruk nonyuum 603mo*CHOCMb:
7) vluucaamo niowaou Queyp, COCMABIEHHbIX U3 08YX UlU OoNlee NPIMOY20NbHUKOS, NAPALLEL02PAMMOS,
Mpey2oibHUKO8, Kpyed U CeKmopa,
8)  ewblyucHAML  MAIOWAOU  MHO2OV2ONbHUKOS,  UCHOAL3YS — OMHOWEHUS  PABHOBEIUKOCU U
PABHOCOCMABIIEHHOCMIUL,
9) npuobpecmu oneim npumMeHeHus arceOPAUUECKO20 U MPUSOHOMEMPUHECKO20 annapama u uoell
O0BUIICEHUSL NPU PeLleHUU 3a0ad HA 8bIYUCTeHUe NI0Wadel MHO20Y20/lbHUKOB.

Koopaunarsi

Buinycknux nayuumcsi:
1) BBIYUCIIATH UITHHY OTPE3Ka 10 KOOPAWHATAM €T0 KOHIIOB; BRIYHCIISITh KOOPAWHATHI CEPEIMHBI OTPE3Ka;
2) UCTIOJIB30BaTh KOOPAMHATHBIA METOJI JJIsl H3YYCHUSI CBOWCTB MPSAMBIX U OKPY)KHOCTEH.

Buvinycknux nonyyum 6o3mooicnocms:
3) osrademv KOOPOUHAMHBIM MEMOOOM pellerUs 3a40ay Ha 8bIYUCTeHUe U OOKA3AMEeNbCMBO,
4) npuobpecmu onvim UCNONL308AHUS KOMNBIOMEPHLIX NPOSPAMM Ol AHAIU3A YACMHLIX CIyYdes
B3AUMHO20 PACNONONCEHUSL OKPYHCHOCIEN U NPIMBIX,
S) npuobpecmu onwvim 6vinoaHeHUs NPoekmos Ha memy «lIlpumenenue KOOPOUHAMHO20 Memooa npu
peutenuy 3a0ay Ha 8blYUCIeHUe U OOKA3AMETbCHIBON.

BexkTopsi
Buinycknux nayuumcs:
1) omepupoBarh ¢ BEKTOpaMH: HAXOJUTh CyMMY U Pa3HOCTH JBYX BEKTOPOB, 3aJJaHHBIX F€OMETPUYECKH,
HaxOJUTh BEKTOP, PaBHBII MPOU3BEICHUIO 3aJaHHOTO BEKTOPA HA YUCIIO;
2) HaXOOUTh AJI BEKTOPOB, 33JaHHBIX KOOPAUMHATAMU: JIUHY BEKTOpa, KOOPAUHATHI CyMMBI U Pa3HOCTHU
IBYX U OoJiee BEKTOPOB, KOOPAUHATHI MPOU3BEICHHS BEKTOpa Ha YUCIO, MPUMEHSSI IPU HEOOXOIUMOCTH
COYETaTENIbHBIN, IEPEMECTUTEBHBIN U PACIIPEACIIUTENBHBIN 3aKOHBIL;
3) BBIYUCHATH CKAJIAPHOE MPOU3BEIECHUE BEKTOPOB, HAXOAUTH YTOJI MEXJy BEKTOpaMH, YCTaHABIUBATh
MEPIIEHANKYIAPHOCTD IIPSAMBIX.
Bbll’lyCKHuK noOJYyYum 603MONCHOCMDb.!
4) oéraoemsw BEKMOPHbIM Memooom OA PpPeuleHus 30044 Ha blyUCTeHUe U OOKCZS’Clme]ZbCWZBO,'
5) npuobpecmu onvim 6vinonHeHus nNPoekmos Ha memy «llpumenenue 6ekmopHo2o memooa npu peuieHuu
3a0au Ha 8vlyuUcieHue U OOKA3AMENbCIBOY.

[Iporpamma obecrieunBaeT JOCTHXKEHHE CIEIYIOUIMX Pe3ylIbTaToB OCBOEHHsI 00pa3oBaTeNbHON
IIPOrpaMMbI OCHOBHOTO 00IIIero 00pa30BaHMsL:
JIUYHOCMHbIE:
1) ¢opmMHupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YUE€HHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0yJaromuxcs K

CaMOpAa3BUTHIO M C€aMOOOpPa30BaHMIO HAa OCHOBE MOTHBAIMM K OOYYCHHIO W TIO3HAHUIO, BBIOOPY



JanbHelero oopa3oBanusi Ha 0a3e OPUEHTHPOBKH B MuUpe mMpodeccuil u nmpodeccuoHaIbHBIX TPEAIo-
YTEHUH, OCO3HAHHOMY MOCTPOCHHUIO WHAWBUIYyaJbHOW 00pa30BaTENbHONM TPAGKTOPUH C YUETOM
YCTOMYMBBIX I03HABATEIbHBIX UHTEPECOB;

2) ¢dopMupoBaHHE LETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKU U OOIIECTBEHHOM MPAKTUKH;

3) ¢opmmpoBaHWE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUHM ¥ COTPYJHHYECTBE CO
CBEpCTHHKAMHM, CTApPIIUMH W MIAAIMINMH, B 00pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIC3HOW, Y4EeOHO-
MCCIIEI0BATENILCKOM, TBOPUECKOH U APYTUX BUAX JACATEIHHOCTH;

4)  yMEHHE SICHO, TOYHO, TPaMOTHO M3J1araTb CBOM MBICIM B YCTHOM M IIHUCBMEHHOW peuyH, NOHUMAaTh
CMBICJI IIOCTABJIEHHOM 3aJ1a4M, BBICTPAUBATh API'YMEHTALIUIO, IIPUBOIUTH IPUMEPBI U KOHTPIIPUMEDPHI;

5) mpeicTaBICHHE O MaTEeMaTHYeCKOH Hayke Kak cdepe UYeloBeYecKoil AesTenbHOCTH, 00 dramax eé
pasBuTuUA, O €€ 3HaYMMOCTH JJId pa3BUTUSA HUBUJIN3AalNH,

6) KPUTHYHOCTb MBIIIJICHWA, YMCHUC PACIIO3HABATH JIOTUYCCKHN HCKOPPEKTHLIC BBICKA3BIBAHUSA, OTINYATD
TUNOTE3Y OT (haKTa;

7) eraTI/IBHOCTI) MbIINIJICHUS, UHUIIMATHBA, HAXOJYUBOCTb, aKTHBHOCTH HpI/I peHIeHI/II/I anre6pa1/1quKI/IX
3a/1ay;

8) yMeHHe KOHTPOJUPOBATH MPOIIECC U PE3yabTAT YUeOHONW MaTeMaTUIECKON e TETbHOCTH;

9) crmocoOHOCTh K 5SMOIMOHAJIBLHOMY BOCHPHUSTHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad, pEIICHUH,
paccyxJIeHU.

MemanpeomemHuvle:
1) yMeHHEe CaMOCTOSITeNIbHO IUJIaHUPOBATh albTEPHATUBHBIE IyTH JOCTIKEHHUS IieJiel, OCO3HaHHO

BBIOMpaTh Hanboee A3PPEeKTUBHBIE CIIOCOOBI PEIICHHs YICOHBIX M MO3HABATEIbHBIX 33/1a4;

2) yMEHHE OCYIIECTBJIATH KOHTPOJb MO PE3YNbTATy U IO CrocoOy AEeHCTBUSA HA YPOBHE MPOU3BOJILHOTO
BHMMAaHHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTUBDI;

3) YMCHHUE aACKBAaTHO OLCHHWBATH IPABUJIIBHOCTH HIIN OIIMOOYHOCTEL BEIITOJHEHHUS yqe6H0171 3aJa4u, eé
O6’LCKTI/IBHYIO TPYAHOCTH U COOCTBEHHBIE BO3MOKHOCTH €6 PCLICHUA,

4) O0CO3HAHHOE BJIAJICHHE JIOTUYECKUMH JICHCTBUSMHU OMpPEEICHUs MOHATHIA, 0000UIEHNS, YCTaHOBICHUS
aHAJIOTH, KJIacCU(UKAIIMU HA OCHOBE CAMOCTOSITEIILHOTO BBIOOpA OCHOBAaHU N U KPUTEPUEB, YCTAHOBIICHUS
POJOBUIOBBHIX CBSI3CH;

5) YMCHHE YCTAaHABJIMUBATH JIIPUYNHHO-CIICACTBCHHBIC CBA3HU; CTPOUTH JIOTUYCCKOC PACCYKICHUC,
YMO3aKJIHOUYCHUEC (I/IH,HYKTI/IBHOG, ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) " BBIBOJbI,

6) YMCHHE CO3aaBaThb, MPUMCHATL U HpeO6p330BLIBaTI> 3HAKOBO- CHMBOJIMYCCKHUE CPCACTBA, MOJCIN H
CXEMbI I pCHICHUA y‘Ie6HHX M MO3HABATCJIbHBIX 3a/a4;

7) yMEHHE OpraHH30BBIBATH Y4eOHOE COTPYJHMYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTENEM U
CBEpCTHHKAMM: OIpPEIeNATh LeNH, pacrpenesieHrne (yHKIUH W pojeid Yy4acTHHKOB, B3aUMOJICHUCTBUE U
oOmue crnocoObl paboThl; yMeHHE paldoTaTh B TIpyIIe: HAXOOUTh oOOllee pelleHne M pas3peliaTh
KOH(JIMKTBI HA OCHOBE COTJIACOBAHMSA MO3ULMHI U yuy€Ta HHTEPECOB; CIYIIaTh MapTHEPA; GOPMYIUPOBATh,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;



8) dopmupoBaHMe u pa3BUTHE Y4YEOHOW U OOIIETONB30BATEIHCKOM KOMIIETEHTHOCTH B 00JAcTH
WCI0JIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruii (MKT-komMneTenTHOCTH);

9) mepBOHauYaNbHBIE MPEACTABICHUS 00 UICSIX U O METOAAX MATeMaTUKU Kak 00 YHHUBEPCAIbHOM SI3BIKE
HayKU U TEXHUKHU, O CPEICTBE MOJACIMPOBAHNUS SBJICHUHI U IPOLECCOB;
10) yMeHWe BHJIETh MAaTEMAaTUYECKYI0 3aJady B KOHTEKCTE NpOOJEMHON CHTyallul B JIPYTUX

JUCLUIIIMHAX, B OKPYKAIOLIEH KU3HH;

11) ymMeHWe HaxOAWTh B pPA3IUYHBIX HWCTOYHHKAX HMHMOPMAIUIO, HEOOXOAMMYIO ISl peIICHUs
MaTeMaTHYEeCKUX MPoOIeM, M TPEACTaBIATh €€ B MOHATHOW (popme; MPUHUMATh pEIICHHE B YCIOBHUSX
HETIOJHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHOW MH(POPMALINY;

12) yMeHue NOHHMMAaThb M HCIOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA HAIJIAJHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) JJIsl WILTIOCTPALK, HHTEPIIPETAllNU, apryMEHTallUH;

13) yMeHue BBLABUTATh TUIOTE3bl NpPU pEIIEHWH Y4YeOHBIX 337a4 M MOHMMAaThb HEOOXOJIMMOCTb HX
IIPOBEPKU;

14) yMeHHe NPUMEHSATb WHIYKTHBHBIE U JEIYKTHUBHBIE CIOCOOBI pacCyXIE€HUW, BUICTh Ppa3IUYHbIE
CTPATETHH pEIICHUS 3a/1a4;

15) TOHMMaHWE CYNIHOCTH JITOPUTMUYECKUX MPEANUCAHWI U YMEHHE JCHCTBOBaTh B COOTBETCTBHUM C
MPEI0KEHHBIM aJITOPUTMOM;

16) yMeHue caMOCTOSTENbHO CTAaBUTh LIEIH, BBIOUPATh U CO3[aBaTh aITOPUTMBI JJIsl PelIeHUs: y4eOHbIX
MaTeMaTHYECKHUX MpooIeM;

17) yMeHue IUJIaHUPOBAaTh U OCYILECTBISATh JESATENbHOCTh, HAlpaBJIEHHYIO Ha peuleHhe 3ajay
HCCIIEIOBATENIbCKOTO XapaKTepa;

npeomemmule.
1) oBianeHHe 0Aa30BBIM MOHATHWHBIM alIapaToM 10 OCHOBHBIM pasJieliaM COJCPIKaHUs; MPEICTaBICHNE

00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YHCIIO, TeoMeTpruyecKkas GUrypa) Kak BaKHEHIINX MaTeMaTUYECKUX
MOJENISX, MO3BOJISIIOIINX OMUCHIBATh U M3y4aTh PeajbHbIE MMPOLIECCH] U SBICHUS

2) ymeHue paboTatb C TEOMETPUYECKUM TEKCTOM (aHANM3UpOBaTh, W3BJICKaTh HEOOXOIUMYIO
nH(OPMALIKIO), TOUHO U TPAMOTHO BBIPaXKaTh CBOM MBICIIM B YCTHOW M MUCHbMEHHON pedd C MPUMEHEHHEM
MaTeMaTH4eCKOW TEPMHUHOJOTUU W CHMBOJIMYECKH, MCIIOJIb30BATh PA3UYHbIC S3bIKU MaTeMaTHKH,
MIPOBOJNTH KiIacCU(UKALIUU, JTIOTUYECKHEe 000CHOBaHUS, JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUIA,

3) OBJIaICHUE HAaBBIKAMU YCTHBIX, IMCbMCHHbIX, HHCTPYMCHTAJIbHBIX BBIqHCHeHHﬁ;

4) OBIIaJIcHUE rCOMCTPUYCCKHUM  SA3BIKOM, YMCHHUC MUCIIOJIB30BATh €TI0 AJid OIINCaHud NIpEeIAMCETOB
OKpyXXaromero ™Mupa, pasBUTHC MMPOCTPAHCTBCHHBIX HpeHCTaBHeHI/Iﬁ n I/1306paSI/ITeJ'ILHI>IX YMCHHﬁ,
ano6peTeHHe HAaBBIKOB I'€COMCTPUICCKUX HOCTpOGHPIfI;

5) YCBOCHUC CUCTECMATUUYCCKUX 3HAaHUH O IUIOCKHX (I)I/Il“yan n ux CBOI:ICTBB.X, a TaKKC Ha HarjisigHOoM
YPOBHEC — O HpOCTCfII.HPIX MNPOCTPAaHCTBCHHBIX TCJIAX, YMCHUC NNPUMCHATL CUCTCMATUYCCKHUEC 3HAHUA O HUX
JUI PCIICHUSA TCOMCTPHUYCCKUX U MTPAKTUYCCKUX 3a0a4,

6) yMEHHe H3MEpATh JUIMHBI OTPE3KOB, BEJIUYMHBI YIJIOB, MCHOJIB30BaTh (HOPMYNBI ISl HAXOXKIACHUS
MIEPUMETPOB, IJI0IAeH U 00bEMOB reOMETPUIECKUX (HUTyYp;



7) yMeHUuEe NPUMEHATHh U3Yy4YCHHBIC MOHSATHUS, PE3YyIbTaThl, METOJbI JUI PELICHUs 3a1a4 IPAKTUYECKOTO
XapakTepa W 3aJa4 U3 CMEXHBIX IUCHUUIUIMH C HCIOJIb30BAaHMEM IIPH HEOOXOJMMOCTH CIIPABOYHBIX
MaTepHUasoB, KAIbKYJIATOPa, KOMIIBIOTEPA.

2. Cooepirrcanue yueonozo npeomema

7 KUIIACC

HavaneHbie nonsatus reomerpun. Touka, npsmas, OTPe30K, Jyd. Yroj. Buabl yrios.
Beptukanbuble M cmexHble ymibl. buccektpuca yrma. JlomMaHasi, MHOTrOYroJbHUK.
[TapanienbHOCTh U IEPIEHIUKYIISIPHOCTD MPSMBbIX.

Cummerpuunbie (urypel. OCHOBHBIE CBOWCTBAa OCEBOM cummeTpuu. I[Ipumepsi
CUMMETPHH B OKPY>KAIOIIIEM MHUPE.

OCHOBHBIE TIOCTPOEHMSI C MOMOIIBIO LUUPKYIS W JUHEHKHU. TpeyroibHUK. BricoTa,
MearaHa, OMCCEeKTpUca, UX CBOMCTBRA.

PaBHOOEIpEeHHBIN 1 PAaBHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TPEeyrojabHUKA.

CroiicTBa M MNpU3HAKK PABHOOEAPEHHOTO TpEyroyiibHUKa. IIpu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CrolicTBa W TpU3HAKU TapayieNbHbIX TpsAMbIX. CyMma yIJIOB TpEyrojibHUKA.
BHemHue yribl TpeyrojibHHKA.

[IpssMoyronbHbINA TpeyrodbHUK. CBOMCTBO MEIHUAHBI IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,
NpOBENEHHOM K TuUNoTeHys3e. [Ipu3Haku paBeHCTBAa MPSMOYTOJBbHBIX TPEYTrOJbHUKOB.
[IpssMOYTONBbHBIN TPEYTOJIBHUK C yIIioM B 30°.

HepaBencTBa B TreoMETpUHM: HEPABEHCTBO TPEYrOJbHHUKA, HEPABEHCTBO O JIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIeM yIiie U OOJbIIeH CTOpOHE TpeyroynbHuKa. [lepnenaukynsp u
HAKJIOHHAs.

I'eomeTpruueckoe MecTo To4YeK. buccekTpuca ymia u cepelMHHbIA NEPIEHINKYIAP K
OTpE3KY KaK T€OMETPUUECKHE MECTA TOUYEK.

OKpyXHOCTh W KpYyI, XOopAa W JIUaMeTp, UX CBoiWicTBa. B3auMHOe pacnonoxkeHue
OKpY>KHOCTH U npsimoil. KacarenbHas u cekymas K oKpyKHOCTU. OKpYyKHOCTb, BIIUCAHHAs
B yroi. BriucanHnasi u onucanHasi OKpy>KHOCTH TPEyTrOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOKWCTBA. YacTHBIE Cllyyau
napajuiesiorpaMMoB  (NIPSIMOYTOJIBHUK, pOMO, KBaapar), MX IMPU3HAKKM M CBOWCTBA.
Tpaneuust, paHoOOKas Tpaneuus, e€ cBocTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meron ynBoenust meauansl. LlenTpanbnas cumMmerpusi. Teopema daneca u reopema o
MPONOPLIMOHAIBHBIX OTPE3Kax.

CpenHue TUHUU TPEYroJibHUKA U Tparneuuu. LIeHTp Mmacc TpeyrojibHHKa.

[TomoOue  TpeyroiabHuUkoB, KO3 duiment nogodbus. IlpusHaku  momoOus
TpeyroibHUKOB. [IpuMeHenre nogo0usi mpu pelieHur TPakTUYECKUX 3a/1a4.

CaoiicTBa 1iomanet reomerpudyeckux ¢uryp. Dopmynsl S [UIOMIAAH
TpEyrojibHUKA, MapajejaorpaMma, poMOa u Tpanenuu. OTHOIICHHE IO MOoI00HbBIX
buryp.

Boluncnenue mioniazei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.



Teopema IMudaropa. [Ipumenenue teopemsl [ludaropa npu pemeHn NpakTUIECKUX
3a7ad.

CuHyc, KOCHHYC, TAHI€HC OCTPOTO yIlia IMPSMOYTOJBHOIO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue pyHkuuu yrios B 30°, 45° u 60°.

Brncanuble U EHTpaJIbHBIE YIVIBI, YTOI MEXKAY KacaTeJIbHOU U XOPAOU. YIUIBI MEXAY
XOpJaMM M CEKyLIMMHU. BnucaHHbIE W ONMCaHHBIE YETBIPEXYTOJbHHUKU. B3amMmHoe
pacronioxkeHue IByx okpyxkHocTed. Kacanue okpykHocteil. OOuiue kacareabHbIE K JIBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc ymioB oT 0 o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAeCTBO. DOPMYIIbI PUBEICHUS.

Pemenne TtpeyronbHukoB. TeopemMa KOCHHYCOB W TeopeMa CHHYCOB. Pemenue
NPAKTUYECKUX 3aJ1a4 C UCIIOJIb30BaHUEM T€OPEMbI KOCUHYCOB M TE€OPEMbI CUHYCOB.

[IpeobpazoBanue nonodus. [logoOre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TpOU3BEACHUM OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEIACHUU OTPE3KOB
CEKyIIIHX, TeOpeMa O KBaJpare KacareabHO.

Bextop, nnmHa (MOmylib) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HampaBJIE€HHbIE BEKTOPHI, KOJUJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpPALMH HaJ
BEeKTOpaMH. PasnokeHue BeKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopam. KoopauHarel
BekTopa. CkalsipHOE MPOU3BEACHHE BEKTOPOB, NMPUMEHEHHUE ISl HAXOXKACHUS JUIMH U
YIJIOB.

JlekapToBbl KOOpAMHATHl HAa IUIOCKOCTH. YpPaBHEHHUS MNPSAMOM U OKPYXKHOCTH B
KOOpAMHATaX, IEpPEeceueHUe OKPY)KHOCTEH U MNpsAMbIX. MeToJ KOOpIMHAaT U  €ro
IpYMEHEHHE.

[IpaBusbHBIE MHOTOYTOJIBHUKH. J{MHA OKpyx)HOCTU. ['pagycHast U paguaHHas Mepa
yIy1a, BBIYUCIIEHUE JAJIUH 1yT oOKpykHocTel. [lnomans kpyra, cekropa, cerMmeHTa.

JIBIDKEHUS! IUIOCKOCTM W BHYTPEHHUE CHUMMETpUM QUryp (3JI€eMEHTapHbIe
npeactasieHus). [lapamnensubiii neperoc. [10BOpoT.

3. Temamuueckoe niaarnupoearue ¢ onpe()eﬂeuueM OCHOBHBIX U008

oessmenbHOCmu

Pazgea Koa-Bo TeMbl XapaKkTepucTHKAa OCHOBHBIX BHI0B

JacoB AeATeIbHOCTH YYCHUKA (Ha YPOBHE

Y4eOHBIX 1eHCTBHIA)
7 Kaace

pocreimme 14 [Ipocrenmue reomeTprudeckue @D opMyJIMPOBATH OCHOBHBIE MIOHATHUS U
reoMeTpu4ecKu 00BEeKTHl. MHOTOYTOJIBHUK, OIIpEAEICHUS.
e purypsl u ux JIOMaHasl. Pacno3naBaTh M3y4eHHbIE T€OMETPUUECKUE
CBOMCTBA. CMexHbIe U BepTUKAJIbHBIC YIVIBL. | (UTYpHI, ONpeaeasiTh UX B3aUMHOE
HN3mepenne PaGora ¢ npocreitmmmu pPacnoyIoKEHUE, BBIMOJHATBL YEPTEX 110
reoMeTpu4ecKu YepTeKaMH. YCIIOBHIO 33/1a4H.
X BeJIMYUH N3mepenne nuneiHbIx 1 yrioBsix | IIpoBoauTh mpocreiiiiye nocTpoeHus ¢

BEJIMYMH, BEIUHUCIIEHUE OTPE3KOB
U YIJIOB

MOMOIIBIO ITUPKYJIS U TUHEHKH.

N3mepsTh nuHEHHBIE U YIIIOBbIE BETMYMHbI
reOMETPUYECKUX U MPAKTUYECKUX OOBEKTOB.
OnpeaensiTh «Ha Ia3» pa3Mepbl pealbHbIX
00BEKTOB, MPOBOAUTH IPYOYIO OLIEHKY UX
pa3MepoB.




PemaTs 3a7aun Ha BEIUUCIICHUE TTHH
OTPE3KOB M BEITMYHUH YIJIOB.

PemaTh 3a7aun Ha B3aMMHOE PACIOJIOKEHHE
reOMEeTpUIEcKuX Huryp.

IIpoBoauTk KIaccu(uKauio yrios,
BBIYMCJIATD JINHEHHBIC U YTIIOBBIE
BEJIMYMHBI, MPOBOAUTH HEOOXOUMBIE
JI0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS € HCTOPHeli pa3BUTHSA
T€OMETPHUH

TpeyroabHuKku 22 [TonsATHE O paBHBIX Pacno3HaBaThk napsl paBHbIX TPEYIOJIBHUKOB
TPEYroJIbHUKAX U Ha TOTOBBIX YepTexkax (C ykazaHueM
IEPBUYHBIE [TPEICTABICHUS O IPU3HAKOB).
paBHBIX ¢urypax. Tpu npusHaka | BeIBOAUTH ciiecTBUS (PaBEHCTB
PaBEHCTBA TPEYTOJIbHUKOB. COOTBETCTBYIOILIUX 3JIEMEHTOB) U3 PAaBEHCTB
[Ipu3naku paBeHCTBa TPEYrOJIbHUKOB.
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. | DOpMyJIMPOBATH ONPEIEIICHUS:
CBoJicTBO MeTMaHbI OCTPOYTOJIBHOTO, TYIIOYI'OJIBHOTO,
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA, | MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
MIPOBEIEHHON K TUIIOTEHY3E. PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
PaBHOOepeHHBIC U OMCCEKTPHUCHI, BRICOTHI, METHAHbI
PaBHOCTOPOHHHE TPEYTOJIBHUKU. | TPEYIOJIbHUKA; CEPEINHHOIO
[Ipu3Haku u cBoOMCTBA MIEPHEHIUKYISIPA OTPE3KA; IEPUMETPa
PaBHOOEIPEHHOTO TPEYrOJIbHUKA. | TPEYroJIbHUKA.
HepaseHctBa B reomerpun. ®DopMyJIHPOBATh CBOKCTBA U NPU3HAKU
[IpsiMOyrosbHBIN TPEYTOJIBHUK C | paBHOOEIPEHHOTO TPEYroJbHUKA.
yriiom B 30 CTpouTh 4YepTeKHU, peliaTh 3a1a4M C
IIOMOUIBIO0 HAXOXKICHUS PABHBIX
TPEYTOJIbHUKOB.
IIpuMeHATH NPU3HAKKA PaBEHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 3a7a4ax.
Hcnoab3oBaTh LUPPOBBIE PECYPCHI A
HCCJIeIOBAHMSA CBOICTB H3ydaeMbIX (QUryp.
3HAKOMMTBHCS C MCTOPHUEN Pa3BUTHS
TEOMETPUH
IHapaniaeabHbl 14 [TapannenbHble NpsAMBIE, UX DopMyIUpOBaTh MOHATHE MTApAILIEIbHBIX
e npsiMble, cBoiicTBa. Hakpect nexaiue, MPSAMBIX, HAXOAUTh MPAKTUYECKUE TPUMEPBI.
cymMMa yIJIOB COOTBETCTBEHHBIE U W3yuath cBOIiCTBa yII0B, 00pa30BaHHBIX MPU
TPeyroJbHUKAa OJTHOCTOPOHHUE YIJIBI, MEPECEUCHUH NapAJIICIbHBIX IPSIMBIX
oOpa3oBaHHbIE NPH NepecedeHun | cekyueil. [IpoBonuTh qoka3aresnbcTBa
HapaJuIeIbHBIX MPSMBIX [apAJUIEJIBHOCTH JIBYX MPSAMBIX C IOMOIIBIO
CeKyIIeH). yIJI0B, 00pa30BaHHBIX IIPU NEPECEUEHUH ITHX
[Ipu3Hak napauienabHOCTH IPSIMBIX TPETHEHN MPSMOM.
IPSIMBIX YEPE3 PABEHCTBO BbraucisaTe CyMMy yIJIOB TPEYTOJIBHUKA U
pPacCcTOSIHUM OT TOUEK OJTHOU MHOTOYTOJIbHUKA.
IIPSIMOM [0 BTOPOH MPSIMOM. HaxoauTe uncnoBble U OyKBEHHBIE 3HAYCHUS
CyMMa ymioB TpeyrojabHHUKa. YIJIOB B TEOMETPUYECKUX 3a/1a4ax C
BHemnue ymisl TpeyrojabHUKa HCIIOJIb30BAaHUEM TEOPEM O CyMME YIVIOB
TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS C UCTOPUEHN pa3BUTHSA
TEOMETPUH
OxpykHOCTD M 14 OKpyXHOCTb, XOpZa U JUAMETP DopMyITUpPOBATH ONPEAETIEHUS: OKPYXHOCTH,

KpyI.
I'eomerpuueck
ue NMOCTPOeHMS

ux cBoiictBa. KacarenpHas k
OKpyKHOCTU. OKPYKHOCTB,
BNMcaHHad B yroi. [lonsaTue o
I'MT, npumeHeHue B 3aaa4ax.
buccekrpuca u cepenMHHBIN
NIEPIEHIUKYISIP KaK

XOpZbl, IMAMETPA U KaCATEIbHOM K
OKpykHOCTHU. M3yyaTh UX CBOWCTBA,
MIPU3HAKH, CTPOUTH YEPTEKH.
Hccnenosark, B TOM YUCIIE UCTIOIbB3YS
U(POBBIE PECYPCHI: OKPYKHOCTD,
BIMCAHHYIO B YTOJI; HEHTP OKPYKHOCTH,




reOMETPUUECKHE MECTA TOYEK.
OKpyXHOCTb, OIIICAaHHAsL OKOJIO
TpeyrojibHuka. OKpy)KHOCTb,
BIIMCAHHAS B TPEYTOJIbHUK.
[Ipocreimue 3anaun Ha
MOCTPOCHHE

BIIMCAaHHOW B YIOJI; PABEHCTBO OTPE3KOB
kacarelbHBIX. Ucrtonb3oBath Metog IMT s
JI0Ka3aTeIbCTBA TEOPEM O IIEPECECUCHUU
OMCCEKTPUC YITIOB TPEYroJIbHUKA U
CEpEIMHHBIX MEPIICHINUKYIIPOB K CTOPOHAM
TpeyrojbHuKa ¢ nomouso I'MT.
OBnaneBaTbh NOHATUSAMU BIIMCAHHOW U
OIIMCAaHHOM OKPYKHOCTEU TPEYyroJIbHUKA,
HAaxXOJWTh LICHTPHI ITUX OKPYKHOCTEH.
Pemate 0CHOBHBIE 337ja4U HA IOCTPOCHHUE:
yIJIa, pABHOTO JAHHOMY; CEPEMHHOTO
NEePIEHANKYIISIPA JAHHOTO OTPE3Ka; IPSIMOH,
IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYISIPHOW TAHHOM IPSIMO;
OMCCEeKTPUCHI TaHHOTO yIJIa; TPEYTOJbHUKOB
10 PA3JIMYHBIM IEMEHTAaM.

3HAKOMUTHCS C UCTOPUEN pa3BUTHSA
T€OMETPUH

IloBTOpEHME, 4 [ToBTOpeHue n o6oOIIeHNE Pemars 3aaun Ha moBTOpEHME,
00001eHne OCHOBHBIX MOHSATHI U METOJIOB WUTIOCTPUPYIOIIHNE CBA3U MEXTY
3HAHUI Kypca 7 Kiacca pa3IMYHBIMH YaCTSIMH Kypca
NTOro 68
8 kiacc
YeTbipexyroJib 12 [Tapannenorpamm, ero npusHaku | M300paxars U HAXOAUTH Ha YepTEkKaX
HUKH U cBOMcCTBA. YacTHbIE Citydan YEeTBIPEXYTOJIbHUKH Pa3HbIX BUJIOB U UX
rapajuieJIorpaMMOB JJIEMEHTBI.
(TpstMOyTOJIBHUK, pOMO, KBaapar), | DopmynupoBaTs onpeaeIeHus:
WX MPU3HAKHU U CBOKCTBA. napajuiesiorpamma, npsiMoyrojibHuKa, poMmoa,
Tpanenus. PapHoOOKas u KBaJipaTa, TParemnuy, paBHOOOKOH TpareimH,
MPSIMOYTOJIbHAS TPareruu. PSAMOYTOJIbHOM Tparnenuny.
Meto ynBoeHUsI MEAUAHBI. Jloka3bIBaTh M UCIOJIB30BATH MIPU PELLIEHUH
LentpanpHas cuMMmeTpust 3a/1a4 MPU3HAKUA U CBOMCTBA:
napajuiesiorpamma, npsiMoyrojibHuka, pomoa,
KBaJ[para, Tpareuuu, paBHOOOKOH Tparenuu,
MPSIMOYTOJIHOM Tpareuuy.
[IpuMeHATh METO/ YABOEHUS MEUAHBI
TpPEYyroJbHHUKA.
Hcnons3oBath U(POBBIE PECYPChI IS
WCCJIEZIOBAHUS CBOIMCTB H3y4aeMbIX (uryp.
3HAKOMUTHCS C UICTOPUEHN pa3BUTHUSA
T€OMETPUH
Teopema 15 Teopema daneca u reopema o IIpoBOAUTE MOCTPOEHMS C IOMOILIBIO LIUPKYIISL
danecan IIPONOPLUOHAIIBHBIX OTPE3KaX. Y JIMHEHKH C UCTIOJIb30BAaHUE TEOPEMBI
Teopema o CpenHsis TMHUS TPEYroiabHUKA. Qdajieca ¥ TEOPEMBI O MPOTIOPLIMOHAIBHBIX
NMPONOPUHOHAJI Tpaneuus, e€ cpenHss JIMHUS. OTpPE3KaxX, CTPOUTH YETBEPTHIN
bHBIX [IponopuroHaIbHBIE OTPE3KH. IIPONOPLUUOHAIIBHBIM OTPE30K.
OTpe3Kax, IlenTp Macc B TpEyroJpHUKE. ITpoBOANTE AOKA3aTENBCTBO TOTO, YTO
NMO00HbBIE [TonoGHbIe TpeyroabHUKH. Tpu MEIMaHbl TPEYroJIbHUKA IIEPECEKAIOTCS B
TPEYroJIbHUKH IpU3HaKa noaoous OJIHOM TOYKE, U HAXOUTh CBSI3b C LICHTPOM

TPEYroJbHUKOB. [Ipumenenue
NOJ00US MIPH PEeLICHUH
MPAKTUYECKUX 3a/1a4

MacCC, HAXOJIUTh OTHOLLIEHHUE, B KOTOPOM
MEJIMaHbl IETATCS TOUKOM UX MIEPECECUEHUS.
HaxonuTe mogo0HbIE TPEYTONFHUKH HA
TOTOBBIX YEPTEKAX C YKa3aHUEM
COOTBETCTBYIOIIUX MPU3HAKOB MMOI00HUS.
Pemmare 3aaun Ha MOAOOHBIE TPEYTOIBHUKH C
MTOMOUIBIO CAMOCTOSITEIIBHOTO MOCTPOEHUS
yepTeKed U HaX0XKACHUS MOJJOOHBIX




TPEYrOJIbHUKOB.
IIpoBoUTE NOKa3aTEILCTBA C
HCII0JIb30BAHUCM ITPHU3HAKOB HO[[O6I/I$I.
Jloka3pIBaTh TpU MpU3HAKA MTOI00MS
TPEYrOJIbHUKOB.

HpHMeHHTL IMMOJIYYCHHBIC 3HAHUA ITPH
pCIICHUU TCOMETPUUCCKUX U ITPAKTUYCCKUX
3az1ad4.

3HAKOMUTHCS C UCTOPUEH pa3BUTHSA
T€OMETPUHU

IInomans. 14 CoiicTBa muiomasei OBnaneBaTh NEPBUYHBIMU IIPEACTABICHUSIMHU
Haxoxnenue TeOMETPHUYECKUX PUTY. 00 o0mieit Teopuu miIoaan (Mephl),
JIoma e DopMyIbl ISl IIOMAH (dopMynupoBaTh CBOICTBA IJIOLIA/IH,
TPeYroJibHUKOB TPEYroJIbHUKA, BBISICHSITh UX HAIJITHBIA CMBICII.
" napajuiesiorpamma, Tparneumu. BoiBoauTh (hopMyIibl mII0IIA 1
MHOTOYT'0JIbHBI Boruncnenue miomaneit napajuiesiorpamma, TpeyrojbHUKa, Tparenuu
X ¢puryp. cnoxHbIX (uryp. [lnomaau u3 (popMyIIbl IUIOLIAAN MPSIMOYTOJIbHUKA
Inomaan ¢duryp Ha kieryarou Oymare. (xBagpara).
NMOXO0HBIX [Tnomaau nogoOHbIX (uUryp. BoiBoauTh (hopMyIIbI TUIOIIAIN BBIITYKJIOTO
duryp 3aauu ¢ MPaKTUYECKUM YeTBIPEXYTOJIbHUKA YEPEe3 AUAaroHaIH U yroj
coziepkanueM. Pemenue 3aiad ¢ | MeXIy HUMU.
ITOMOIIBIO METOIA Haxoauts muomanu Guryp, n300pakE€HHbBIX
BCIIOMOTaTeIbHOM III0IIaIn Ha KjeTyaTtoi Oymare, UCIOJIb30BaTh
pazOueHnue Gpurypsl Ha YacTH U
noctparBanue. Pazoupats npumepsl
UCIIOJIb30BaHMs BCIIOMOTATEIbHOM IJIOLIa N
JUIS PEeLIeHNs TeOMETPUUECKUX 3aad.
Haxoauts mutomaan mogo0HbIX Guryp.
Bbruucnare miomany pa3inuHbIX
MHOTOYTOJILHBIX (DUTYP.
Pemats 3a1aun Ha IUIOM@AAb ¢ NPAKTHYECKUM
coJiepKaHUEM
Teopema 10 Teopema Iudaropa, u eé HoxaspiBath Teopemy Iludaropa,
IMudgaropa n npuMmeHenne. OnpezneneHue HCIIOJIb30BaTh €€ B MPAKTUUYECKUX
HayaJa TPUTOHOMETPUYECKUX (PYHKIHIT BBIYHCIICHUSIX.
TPUTOHOMETPHU OCTPOTO yIIa IIPSIMOYT'OJILHOTO DopMynTUpOBaTh ONPEAETCHUS
u TPEYyrobHHUKA, TPUTOHOMETPUYECKUX (PYHKIHUI 0CTPOro
TPUTOHOMETPUYECKHE yIya, MPOBEPSITh UX KOPPEKTHOCTb.
COOTHOILIEHUS B MIPSIMOYTOJIbHOM | BBIBOIUTH TpUTOHOMETpUYECKHE
TpeyroibHuke. OCHOBHOE COOTHOILIEHUS B NIPSIMOYTOJIbHOM
TPUTOHOMETPUYECKOE TOXKAECTBO | TPEYTrOJIbHUKE.
HccnenoBare COOTHOLLIEHUS MEXKTY
CTOPOHAMHM B IPSMOYTOJIbHBIX TPEYTrOJIbHUKAX
¢ yramu B 45° u 45°; 30° u 60°.
Hcnonb3oBath (GopMyibl IPUBEACHUS U
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO
JUISL HAXOKJIEHUS] COOTHOILIEHUH MEXy
TPUTOHOMETPUYECKUMHU (DYHKITUSMU
pa3IMYHBIX OCTPBIX YITIOB.
[TpyMeHSITh NOJTydEHHBIE 3HAHUS U YMEHUS
IIPY PELICHNN IPAKTUYECKUX 3a7a4.
3HAKOMUTBCS C UCTOPUEHN pa3BUTHSA
TEOMETPHUH
Yribl B 13 BrincanHble U ieHTpaJIbHBIE PopMyITUpOBaTh OCHOBHBIE OIIPEEIIECHNUS,
OKPY’KHOCTH. YIIIBL, YTOJI MEX/ly KacaTelbHOW U | CBSI3aHHBIE C yITIaMH B Kpyre (BIIMCAHHBIN
Bnucannbie u XOPIOH. yIroJl, IEHTPaIbHbIN yrom).
ONHCAHHBIE VYIIbl MEXKLy XOpAaMu U HaxonuTe BimcaHHbIE yITIbI, ONMPAOLIUECS
4eThIPexyroJib CEKYILLUMHU. Ha OJIHY AYTY, BBIYUCIIATD YIIIBI C TOMOUIBIO




HUKH. BrincanHble 1 onMcaHHbIC TEOPEMBI O BIUCAHHBIX YIIaX, TEOPEMBI O
KacareabHble YeTHIPEXYTOJIbHUKH, UX TIPU3HAKU | BIMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
K OKPYKHOCTH. u cBoiicTBa. [Ipumenenue aTux LEHTPAJILHOM YIJIE.
Kacaunmue CBOWCTB IIpU PELIEHUN Hccnenosarpk, B TOM YUCIIE € TIOMOIIBIO
OKpY KHOCTeil reOMETPUUECKUX 3aa4. U(PPOBBIX PECYPCOB, BIUCAHHBIC U
B3aumHoe pacnosnoxeHue aByx OTIMCAaHHBIE YETHIPEXYTOIBHUKH, BBIBOAUTH UX
OKPY)KHOCTEH, 001Ine CBOCTBA U MIPU3HAKHU.
KacarenbHble. Kacanue Hcnonb30BaTh 3TH CBOKWCTBA U IPU3HAKYU IIPU
OKPYKHOCTEN peneHnu 3a1a4d
IToBTOpEHHeE, 4 [ToBTOpEeHHE OCHOBHBIX NMOHATHN | Pemars 3aga4n Ha NOBTOPEHME,
00001IeHNe Y METOJIOB KypCOB 7 M 8 KJIACCOB, | WLIIOCTPUPYIOIINE CBSI3U MEXKITY
3HAHUI 0000111eH1E 3HAaHUH pa3IMYHBIMU YaCTsIMU Kypca
UTOIO: 68
9 kJacc
Tpuronomerpu 16 Onpenenenue ®opMynTupoBaTh ONPEAETICHUS
s1. TeopeMbl TPUTOHOMETPUUYECKUX PYHKLINN TPUTOHOMETPUUYECKUX PYHKLIUN TYIbIX U
KOCHHYCOB M yrioB ot 0 1o 180. dopmynbl HPSIMBIX YIJIOB.
CHHYCOB. npuBeneHus. Teopema BbIBOIUTE TEOpEMY KOCHHYCOB U TEOPEMY
Pemenne KOCHHYCOB, TEOPEMA CUHYCOB. CHUHYCOB (C painycOM ONHCAHHOMN
TPEYroJIbHUKOB Pemenuie TpeyroibHUKOB. OKPY)KHOCTH).
[IpakTudeckoe MpruMeHeHHe BbIBOAUTE (OPMYITBI 7S] BBIYUCIICHHS
JTIOKa3aHHBIX TEOPEM IIoHIaied ¢ UCIOJIb30BAHUEM TEOPEM
TpuroHomeTpuu (dopmyrna miomaau
TPEYToJIbHUKA Yepe3 JIB€ CTOPOHBI U YroJl
MeX a1y HUMH, (hopMyria MIomaan
YeThIPEXYTOJIbHUKA YEpe3 ero JuaroHaau u
YrOJI MEXKTy HUMH).
Pemiare TpeyroiabHUKH.
Pemiare mpakTuueckue 3aaqu, CBOISAIINECS K
HAXOXKJCHUIO PA3IUYHBIX AJIEMEHTOB
TPEYroJIbHUKA
IIpeoopa3oBan 10 [TonsiTre o nmpeobpazoBaHUU OcBauBarh MOHATHE NMPEOOPA3OBAHMS
ue noaoous. HoA00MsL. nono6us. Mccnenosars OTHOLIEHHE
Metpuyeckue CoOTBETCTBEHHBIE 3JIEMEHTHI JMHEHHBIX 2IIEMEHTOB (UTyp HpU
COOTHOIIIEHHSI B noJJ0OHBIX GUryp. npeobpazoBannu moaoous. Haxonurts
OKPY:KHOCTH Teopema o npousBeneHnn pUMEpPHI 01001 B OKpYKaroIen
OTPE3KOB XOpJ, TeopeMa O JNEHCTBUTENBHOCTH.
MPOU3BENICHUHU OTPE3KOB BbIBOIUTE MeTpUYECKUE COOTHOIICHHS
CEeKYIIUX, Te0OpeMa O KBaJpare MEX1y OTPE3KaMU XOPJ, CEKYIIHUX U
kacatenbHoOU. [Ipumenenue B KacaTellbHbIX C UCIOJIb30BAHUEM BIIMCAHHBIX
peIlIeHNU TeOMETPUYECKUX 3a/1ad | YIVIOB U MOJIOOHBIX TPEYroJbHUKOB. Pemiarh
reoMeTPUUYECKUE 3a/1a4u U 3a7a4H U3
peabHOM )KU3HU C UCIIOIb30BAHUEM
NOJ00HBIX TPEYTOJIbHUKOB
BexTopsbi 12 Omnpenenenue BEKTOPOB, Vcnonb30BaTh BEKTOPHI KaK HAIIPaBJICHHBIE

CJIOKEHUE U BBIUNTAHUE
BEKTOPOB, YMHOXXECHHE BEKTOPA Ha
YUCIIO.

DU3NYECKUN U TEOMETPUYECKUN
CMBICJI BEKTOPOB.

Pa3noxenue BexTopa 1no ABym
HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnunarts! Bekropa. CxansipHoe
IIPOU3BEIEHUE BEKTOPOB, €T0
MIPUMEHEHHE 111 HAXOKICHUS
JUIVH U yIJIOB.

Pemenue 3a1a4 ¢ NoMoIbIO

OTPE3KH, UCCIIEIOBATh TEOMETPHUSCKUIA
(mepemerienue) u pusndeckuii (cumia)
CMBICITBI BEKTOPOB.

3HaTh OMpeAeNeHUs] CYMMBI U Pa3HOCTHU
BEKTOPOB, YMHOXXEHHS BEKTOPA Ha YHCIIO,
UCCIIEZIOBATh TEOMETPUIECKUN U PU3NIECCKUI
CMBICITBI 3TUX OTIEpaIlUi.

Pemmars reomerpuueckue 3agauu C
HCIIOJIb30BAaHUEM BEKTOPOB.
PacknaapiBaTh BEKTOp MO ABYM
HEKOJUIMHEApHBIM BEKTOPaM.
Vcnonp30BaTh CKaIsPHOE MTPOU3BEICHHE




BEKTOPOB.
[IpumeHeHre BEKTOPOB ISt
pereHus 3a1a4 GU3NKU

BEKTOPOB, BBIBOJAUTH €10 OCHOBHBIE CBOICTBA.
BoruncnsaTe cymmy, pa3HOCTb U CKaJISIpPHOE
IIPOU3BE/IEHUE BEKTOPOB B KOOP/AWHATAX.
[TpyMeHSTH CKaIpHOE MTPOU3BEICHUE JUIS
HAXOXKJEHMsI JUIMH U YIJIOB

JdexapToBbl
KOOPAUHATBI
HA II0CKOCTH

JlexapToBBI KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH.

VYpaBHEHHE NPAMON.

YpaBHEHHE OKPYKHOCTH.
Koopnunats! Touek nepecevyeHus
OKPYKHOCTH U IIPSIMOM.

MeTto1 KOOpAMHAT IIPU PELLICHUN
reOMEeTPUUYECKUX 3a/1a4,
MPaKTUYECKUX 3a]a4

OcBauBarh NOHATUE NPSMOYTOJIBHON
CUCTEMBI KOOPJIMHAT, J€KapTOBBIX KOOPANHAT
TOYKH.

BrIiBOoauTE ypaBHEHHE NIPSAMOU U
OKPYKHOCTH. BBIAEIIATH MOIMHBIA KBAAPaT AJIs
HAXOXKJEHMSI LIEHTpa U pajinyca OKPYKHOCTU
110 €€ YpPaBHEHHUIO.

Pemarp 3aaun Ha HAX0XKAEHNUE TOUEK
nepeceyeHus MPSMbIX U OKPYXHOCTEH ¢
MIOMOIIBIO METO/1a KOOPJIUHAT.

Hcnonb30BaTh CBONCTBA YIIIOBOTO

ko3 ureHTa IpsIMON MIPU PEIIeHUH 3aad,
JUISL OTIIPENICIIEHNUs] PACTIONIOKEHUS TIPSIMOH.
[TpyMeHsTh KOOPAMHATHI IPU PELLIEHUU
reOMETPUUYECKUX U MPAKTUUECKUX 3a/1a4, s
MOCTPOEHUSI MareMaTHYeCKUX MoJieseil
peaTbHBIX 3a/1a9 («METOJT KOOPAUHATY).
[Tonp30BaTbCs 11 TOCTPOCHUS U
UCCIIe0BaHUN HU(POBBIMU peCypCaMHu.
3HAKOMUTHCS C UCTOPUEH pa3BUTHSA
TEOMETPHUH

JABu:keHUst [TonsiTHE O ABMKEHUU IIIOCKOCTH. | Pazbupats mpumepsl, HWILTIOCTPUPYIOLTHE
IUIOCKOCTH [TapannensHbI IEPEHOC, MOHSTHSI IBUKCHHUSL.
noBopoT [Ipumenenue npu DopmMynupoBaTh ONPEACIICHUS
pelIeHnH 3a1a4 napauIeIbHOTO MepeHoca, OBOPOTa U
0CEBOI CUMMETpHUU. BBIBOIUTH X CBOMCTBA,
HAXOJUTh HEMOJABHKHbIE TOUKH.
HaxoauTh HEHTPBI U OCH CUMMETPUI
npocTermmx Guryp.
[TpuMeHsTH napaijiesbHbIN epeHoC U
CUMMETPHIO NPU PEUICHUH F€OMETPUUYECKUX
3ana4 (pa3ouparb IpUMEpPHI).
Hcnonp30BaTh U1 MOCTPOCHUS U
uccieoBaHui UGPOBHIE PeCypChl
IloBTOpEHHeE, [ToBTOpEeHHE OCHOBHBIX MOHATHI | OnepupoBaTh NOHATUSAMU: (UTYpa, TOUKA,
000011IeHH e, U METOJIOB KypcoB 7-9 Kiaccos, npsiMasi, yrojl, MHOTOYTOJIbHUK,
CHCTeMaTH3alu 0000111eHUE U cUCTeMaTH3aIHs paBHOOEIPEHHBIN U PABHOCTOPOHHHIMA
sl SHAHM I 3HaHUMU. TPEYTOJILHUKH, IPSIMOYTOJIbHBIN

IIpocreiimue reomeTpudecKue
(GUrypsl ¥ UX CBOMCTBA.
N3mepenne reoMeTpudecKux
BEIINYUH.

TpeyrojibHUKH.

[TapamiensHbie U
MEPIEHUKYIISIPHBIC NIPSIMBIE.
OKpyXHOCTb U KpYT.
I'eomerprueckue noCcTpoeHus.
VYIuel B OKpY:KHOCTH. Brincanusie
U OIIUCAHHBIE OKPYKHOCTH
MHOT'OYTI'OJIbHUKOB.

IIpsiMast U OKPYKHOCTb.
UYeTplpEXyronbHUKU. BricanHbie

1 OMMMCAHHBIC YCTHIPCXYT'OJIbHUKH.

TPEYroJbHUK, MeIMaHa, OUCCeKTpUca 1
BBICOTA TPEYrOJIbHUKA, IAPAIIIENIOTPAMM,
pPOMO, IPSAMOYTOJIbHUK, KBaJpaT, TPANeLys;
OKPY)KHOCTb, KacaTeJbHasi; PaBEHCTBO U
nozo6ue Guryp, TpeyroibHUKOB;
NapauIeIbHOCTD U NEPIEHIUKYIISIPHOCTD
IPSIMBIX, YTOJI MEXy IPSIMBIMH, CUMMETPHUS
OTHOCHUTENIBHO TOYKH U MIPSMOM; JJINHA,
paccTosiHUE, BETMYMHA yIvia, JI0Ab,
HEPUMETP.

Hcnonb3oBarh GopMysbl: IEpUMETpPa U
IUIOLIAI MHOTOYIOJIbHUKOB, AJIUHBI
OKpPYXHOCTH M IIJIOIIAIN Kpyra, 00bEMa
IPSIMOYTOJIBHOTO NapajuieenuIesa.
OnepupoBarb NOHITHSIMU: NIPSIMOYTOJIbHAS




Teopema Iucdaropa u Hayana
TpUTrOHOMETpUH. Perenne oommx
TPEYTOJILHUKOB.

[TpaBuIbHBIE MHOTOYTOJIBHHKH.
[IpeoOpazoBaHus MIOCKOCTH.
Heuxenuns. [TomoOue.
Cummerpusi.

[Lnomane. Beruncienue
omaneit. [nomanmn mogoOHbIX
buryp.

JlexapTOBBI KOOPIWHATHI HA
TUTOCKOCTH.

Bekropsl Ha II0CKOCTH

CUCTEMa KOOP/MHAT, BEKTOP; UCII0JIb30BaTh
9TH MOHATUSA IS IPEACTABICHUS JAHHBIX U
pelleHns 3a/1a4, B TOM YUCIIE U3 IPYTUX
y4€OHBIX NPEIMETOB.

Pemarp 3aaun Ha MOBTOPEHHE OCHOBHBIX
IIOHATUH, UUTIOCTPALIMIO CBA3EH MEXIY
Pa3IMYHBIMU YacTsMU Kypca. BeiOupars
METO/J JIJIsl pELIeHMs 3a/1a4H.

Pemars 3aaun u3 noBceIHEBHOM JKU3HU

UTOI'O: 68

UTOI'O 204

Dopmbl KOoHmpons.

Dopmvl KOHMPOA 7 Knacc 8 knacc 9 knacc
KonuuectBo IUIAHOBBIX | 5 6 5
KOHTPOJIbHBIX paboT

NTOroBbIX  KOHTPOJIBHBIX | 1 1 1

pabor




1. ITnanupyemovie pe3yromamal 0c60eHUs y4eOHO20 npedmema.

OcBoenue yuebHoro npeaMera «BeposSTHOCTh U CTaTHCTUKay, Kak paszena Kypca "MaremaTuku"
JOJKHOOOECTIeUnBATh IOCTHKEHNE HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHuUs CIEAYIOMINX
JMYHOCTHBIX, METANPEJMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB!

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbl Y4eOHOTO TIpeaMeTa «BeposTHOCTh U CTaTUCTHKA
XapaKTEPU3YIOTCS:

IIarpunoTHyeckoe BOCIUTAHKE:

MIPOSIBJIEHUEM HMHTEpeca K NPOLNUIOMY M HACTOAIIEMY POCCUHMCKOM MAaTEMAaTHUKH, LEHHOCTHBIM
OTHOILLEHHUEM K JIOCTHKEHUSM POCCUMCKHX MAaTEeMaTMKOB M POCCHMCKOM MaTeMaTHMYE€CKOM IIKOJIbI, K
UCI0JIb30BAHUIO STUXIOCTHKEHUH B IPYrUX HayKaxX U NPUKIATHBIX cepax.

I'paiknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN TpakJaHUHA U peal3aliy €ro Mpas, MPeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SABJICHUH, MPOLEAYp IPaskJaHCKOTO
oOuiecTBa (BbIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYXK/IEHUIO STHUYECKUX IIPOOIIEM, CBA3AHHBIX C IPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAYKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3TUYECKHUX IPUHIUIIOB B IEATEIHOCTH YYEHOTO.
Tpynosoe BocninTanue:

YCTaHOBKOW Ha aKTUBHOE Y4aCTHE B PEIICHUH NTPAKTUYECKHUX 33]1a4 MaTEMaTHYECKOW HAIIPaBJIEHHOCTH,
OCO3HAHHEM Ba)KHOCTU MaTeMaTH4YeCcKOoro 00pa3oBaHus Ha MPOTSHKEHUU BCe JKM3HU JIISl YCTIEIIHON
npodeccnoHabHOM 1eATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM MHAWBHIYATIbHON TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX
IJTAHOBC YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIN.

JcTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHUECKOMY BOCHPUATHIO MaTEMAaTHYECKUX OOBEKTOB, 33/1a4,
PELICHNN, PACCYKICHUN; YMEHUIO BUJETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O NIO3HAHHUA:

OpHUEHTAIMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HBIX MPEACTaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS YeNIOBEKA, IPUPObI U 00IECTBA, IOHUMAaHUEM MaTEMaTHYECKON HAyKH Kak
cepsl 4eT0BEUECKON AEATENIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUUMOCTH JUISl pa3BUTHSI LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKU U MAaTEMAaTUYECKOM KyIbTYPO KaK CPEACTBOM IIO3HAHWS MUPA;
OBJIAJICHUEM NPOCTEUITMMH HaBBIKAMH HCCIIEI0BATEIbCKOMN AEATEIbHOCTH.

Pu3znyeckoe BOCIUTAHUE, (POPMHPOBAHUE KYJIbTYPBI 310POBbs H IMOLHOHAIBHOI0 0J1ar0NoJIy4ns:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUYECKUE 3HAHHUS B HHTEPECAX CBOETO 37J0POBbs, BEIEHUS 3J0POBOIO
oOpa3a ®Hu3HH (340pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXKHUM 3aHATHH U OTAbIXA, perysspHas
($u3n4eCcKasakTUBHOCTD); C(POPMHUPOBAHHOCTHIO HaBbIKa peduieKCuu, IPU3HAHUEM CBOETO IpaBa Ha
OLIMOKY U TAKOTO YKEeIpaBa JIPYroro 4yenoBeKa.

JIKOJIOTHYEeCKOe BOCIIUTaHue:

OpHUEHTaIel Ha MPUMEHEHNE MaTeMAaTHYEeCKUX 3HAaHU JUIs pelleHns 3a7ad B 00JIaCTH COXPAaHHOCTH
OKpPY’KaIOILLEH Cpe/ibl, IIAHUPOBAHKSI IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IIOCIIEICTBUN AJIs
OKpy»Karollencpe/bl; 0CO3HAaHHEM INI00AIbHOTO XapaKTepa 3KOJIOIMUECKUX Mpo0seM U ImyTel UX pelIeHus.

JInuHOCTHBIE pe3yJIbTaThI, 00ecneYnBaIOIINe AJANTALNIO 00y4aI01Ierocsi K H3MEeHSAI0IMMCS
YCJIOBHAM COLMAILHOM ¥ NPUPOIHOH CPelbl:

— TOTOBHOCTBIO K ICUCTBUSAM B YCIOBUAX HEOIPEAEIEHHOCTH, MTOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATENBHOCTD, B TOM YUCIIE YMEHUE YUUTHCS Y APYTUX
Jroziel, TpruoOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMM U3 OIbITA
APYTHX,

— HE00X0AMMOCTBIO B (JOPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM 4HcIe (pOpMYIHpOBaTh UAEH,
MOHATHUSA,TUIIOTE3bI 00 00BEKTaX U ABJICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIUN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIlIeHUs U JeHCTBU,
(bopMynHpOBAaTHH OLIEHUBATHh PUCKH U TOCIEACTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS IIPOTPaMMbI YUeOHOTO MpeaMeTa «BeposSTHOCT U CTATUCTHKA»



XapaKTEPU3YIOTCS OBIIAJICHUEM VHUBEPCAIbHBIMU NO3HABAM ENIbHBIMU 0eliCEUAMU, YHUBEPCAbHLIMU
KOMMYHUKAMUGHBIMU OCLICMBUAMU U YHUBEPCATbHBIMU PECYAAMUBHBIMU OCUCEUAMU.

1) Yuueepcanvuvie noznasamenvhsie oelicmsus obecneuugarom opmuposanue 6a308bIX KOZHUMUGHBIX
npoyeccog odoyuarowuxcs (0ceoenue Memoo08 NOHAHUSL OKPYHCAIOUe20 MUpa, npumMeHeHue 102UYecKux,
ucciedos8amenbCKux onepayutl, ymeHutl pabomamo ¢ uHgopmayuetl).
ba3oBble Jiornyeckue 1eHCTBUA:

— BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTHIECKIX OOBEKTOB, MOHSITHH,
OTHOIICHHUI MEXY MOHATUSAMU; (POPMYTUPOBATH OTIPEICIICHUS TIOHITHI; YCTAaHABIMBATH CYIECTBEHHBIH
MPU3HAK KJaccu(UKaImy, OCHOBaHUS it 0000IICHUS U CPAaBHEHU S, KPUTEPUH MMPOBOJIUMOIO aHAIIN3A;
— BOCIIPUHUMATD, (DOPMYIUPOBATH U IPEOOPA3OBBHIBATH CYXKICHUS: YTBEPAUTEIbHbBIC U
OTpHUIIATENIbHBIC, €IMHUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

— BBISIBIISITh MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHSI B (PaKTaxX, JaHHBIX,
HAOJIOJICHUSX U YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPHH JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

— JIENIaTh BBIBOJIBI C MCTIOJIb30BaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHTYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

— pazbupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPKACHHH (MPSMBIE U OT MPOTUBHOTO),
MIPOBOIUTHCAMOCTOSTETLHO HECIIOKHBIE I0KA3aTEIbCTBA MAaTEMATHIECKUX (PaKTOB, BHICTPAUBAThH
apryMeHTaIlMIO, IPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh CcIO0CO0 peleHust yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLICHMUS,
BBIOMpaTh HAaMOOJIEE TTOIXOANIUN C YIETOM CAaMOCTOSATENFHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme AeiicTBUS:

— HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKIUI HHCTPYMEHT MTO3HAHUS; (DOPMYIUPOBATh
BOIPOCHL, PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMy, CAMOCTOSTENILHO YCTaHABIIMBATh HCKOMOE U JaHHOE,
(hopMupPOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUINIO, MHEHHUE;

— MIPOBOJUTH [0 CAMOCTOSITENIHO COCTABIIEHHOMY ILJIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOO0IbIO0Ee
UCCIIETOBAaHUE 110 YCTAHOBIIEHUIO OCOOCHHOCTEI MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXy CO0O0i;

— CaMOCTOSITENIBHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3Yy/IbTaTaM MPOBEIEHHOTO
HaOJI0ICHU S, UCCIIEI0BAHNUS, OLIEHUBATh IOCTOBEPHOCTD MOJYYEHHBIX PE3YIbTATOB, BHIBOIOB U
000011IeHMIT;

— MIPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MIPEIOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBUSX.

Pabora c undpopmanueii:

— BBISIBIISITH HEIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIMH, JTAHHBIX, HEOOXOUMBIX JIJIs
pelIeHus3aaauu;

— BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX
BUJIOB ¥ JOPM TpEACTABICHUS;

— BBIOHpaTh (OopMy IMpecTaBICHH] HHPOPMAIMH U WILTIOCTPUPOBATH PEllIaeMbIe 3a/1a4l CXeMaMH,
JqrarpaMmamu, HHOM rpauKoil U uX KOMOMHAIMSIMY,

— OIICHUBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM UITU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHBLE OelicEUs 0becneuusarom cqhopmMuposaHHOCHb COYUATIbHBIX
HABLIKOB 00VUAIOUUXCSL.

OO0menne:

— BOCIIPUHUMATH U OPMYIUPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSIMH U LEISIMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y PEIIeHUs 3a/1a4yi, KOMMEHTHPOBATh NOJYY€HHBIN PE3YIIbTaT;

— B X0/ 0OCYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkAaeMOM TeMbl, MPoOIeMBbl, perraeMon
3a/1auu, BBICKA3bIBaTh UJCH, HALIEJIEHHBIE HA TIOUCK PEILIEHHUS; COMTOCTABISATh CBOU CYXKIEHUS C
CYXJCHUSIMH PYTUX YYACTHUKOB JUajora, 0OHapy»KUBaTh Pa3IMUUE U CXOJICTBO MO3UIUI; B KOPPEKTHOMN
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

— MPEACTABIIATH PE3YAbTAThI PEIICHUS 3aJ]a41, SKCIIEPUMEHTA, UCCIEA0BaHUs, MPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (DOpMAT BBICTYIICHUS C YIETOM 33724 MPEe3eHTAIIMU U 0COOCHHOCTEH
ayTUTOPHUH.

Cotpyannuecrso:

— MMOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUYAIbHON PaOOTHI IPU PEeICHUN
y4eOHBIX MAaTEeMaTHYECKUX 33]1a4;



— MPUHUMATH 11eJThb COBMECTHOW JNEeATEIbHOCTH, TUTAHUPOBATh OPraHU3aIui0 COBMECTHOM pabOTHI,
pacmpenensTh BUIbI paboT, TOrOBapUBATHCS, 0OCYKIATh MPOIIECC U PE3YNIbTaT PaboThl; 0000MaTh MHEHUS
HECKOJIBKHUX JIIOACH;
— y4aCTBOBATH B TPYIIOBBIX (hopMax paboTel (00CYKIeHHS, 0OMEH MHECHUSIMH, MO3TOBBIE IIITYPMBI
uap.);
BBITIOJTHSATH CBOKO YacTh paObOTHI M KOOPJAUHUPOBATH CBOU JICHCTBUS C IPYTUMU WICHAMU

KOMaH/IbI;
— OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOMIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMO/ICHCTBHUSIL.

3) Vnusepcanvnvie pecynamuensie oelicmeus obecneuusarom Gopmuposanue cmvici08biX YCMaHOBOK U
IHCUBHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranuzanms



CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AITOPUTM PEIICHUS 3aauu (UM €0 YacTh), BBIOUpATh CIOCO0
pereHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb:

— BJIQJIETh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IIpOIlecca U pe3yibTaTa pereHus
MaTeMaTUIECKOM 3a1a9H;

— MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PEIICHUU 33/1a4l, BHOCUTh
KOPPEKTUBBI BJICATEIIbHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAllIEHHBIX OLINOO0K,
BBISIBJIEHHBIX TPYJHOCTEH;

— OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa JESITEIbHOCTH IIOCTABIEHHON LENM U YCIOBUAM,
OOBSICHATH MPUYMHBI IOCTH)KCHUST MIIM HEJOCTIDKEHHSI LIEJIH, HAXOJUTh OIIHOKY, 1aBaTh OLEHKY
PHUOOPETEHHOMYOTIBITY.

NPEAMETHBIE PE3YJIbTATHI
[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «BeposATHOCTh M CTATUCTHKA» XapaKTepU3yloTCs
CIIEYIOIIMMUYMEHUSIMHU.
7 KUIIACC
— UYurats nHbOpMaIMIO, MPEACTABIEHHYIO B Ta0/IMLaX, HA JUarpaMmmax;
— [IpencraBasTh naHHbIE B BUIE TaOIUL, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U
KpYroBbI€) IO MacCUBaM 3HAYEHU.
— OnuceiBaTh U HHTEPIIPETUPOBATH PEAIbHBIE YNCIIOBbIE JaHHBIE, IIPECTABICHHBIC B
Tabnuuax, Ha AuarpaMmax, rpapukax.
— Wcnonb30Bath Ui OMMCaHUS JAHHBIX CTATUCTHUECKUE XapaKTEPUCTUKH: CpeTHEe
apupmMeTHIecKoe,MeinaHa, HauboIblIee U HAUMEHbILIee 3HAUCHMs], Pa3Max.
— Nwmets npencraBieHre o CIydailHOW M3MEHYMBOCTH Ha MMPUMeEpax IeH, (pru3ndeckux
BEJIMYUH,aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPE/ICTABIEHUE O CTATUCTUYECKOMN
YCTOWYHUBOCTH.

2.  Cooepircanue yueonoz2o npeomema

7 KJIACC

[IpencraBneHne JaHHBIX B BHJIE TAOJUII, TUarpaMm, rpaduKoB. 3armoTHeHUe TaOJIHII, YTCHUE
Y MTOCTPOCHUE JUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHHE rpadMKOB peabHBIX
nporeccoB. M3pieuenne nHGOpMAIK U3 AUAarpaMM U TaOJIHII, KCIIOJIb30BAaHUE U UHTEPIIPETALINS
JTAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeHEE apuPMETHUECKOe, MeaHa, pa3Max, HauboJbliee u
HaMMCHBIIICEe 3HAYCHHUSI HA0Opa YMCIIOBBIX JaHHBIX. [IprMepbl ciry4aliHOW U3MEHYHBOCTH.

Ciy4aliHblii SKCIICPUMEHT (OTIBIT) U ClTy4daiiHOe coObiTHe. BepositHOCTh U yactoTa. Posb
MaJIOBEPOSTHBIX U MPAKTHYECKH IOCTOBEPHBIX COOBITUH B MpHpOJie U B oOmecTBe. MoHeTa u
UTpaJIbHAsI KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmuna, pedbpo. Ctenenp BepmuHbl. Yucno pédep u cyMMapHasi CTETIeHb BEPIIHH.
IIpencraBnenue o cBa3HocTU Tpada. Llenu u mukiel. [Tytu B rpadax. O6xox rpada (3iinepoB myTs).
[IpencraBnenue o0 opueHTUpOBaHHOM rpade. Peenne 3a1ay ¢ moMoInkko rpagos.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
DJIeKTPOHHbIE
(uudposbie)

HaumMeHoBaHue KosmyecTBo yacoB o0pa3oBaTe/ibHbIE

Ne

w/n Pa3aeJioB U TeEM pecypcChbl
NMPOrpaMmblI

Kourpoububie | IIpakTHyeckue
Bceero
padoThI padoThl
[Ipencrasnenue 7 ) bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f415fdc
OnucarenpHas 9 1 1 bubnuotexa [JOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
CrnyuaiiHas 6 1 bubnuorexa [JOK
M3MEHYUBOCTh https://m.edsoo.ru/7f415fdc
BBeaenue B 4 bubmmoreka [IOK
Teopuo rpados https://m.edsoo.ru/7f415fdc
BepositHoCcTh 1
4acToTa 5 1 1 bu6mmoreka [IOK
CITy4aitHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
COH(SCZ(ZI;;:;{I/I;I:E: ust 3 bubmorexa HOK
A https://m.edsoo.ru/7f415fdc

3HAHUH

OBILEE

KOJIMYECTBO

YACOB IIO 34 2 >

I[TPOTPAMME




COI''TACOBAHO

[Iporokon 3acenanus

METOINUECKOr0 00ObhCIUHCHUS

YUYUTEIEH MaTEMATUKU

oT « 29 » aBrycta 2024 roma Ne 1
(BoponkoBa A.B.)

COI''TACOBAHO

3amectuTenb qupekTopa no YP

[Tonnuce (Bunorpanosa E.E)
oT « 30 » aBrycra 2024 roga




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 595079120666552259363833422548667397541845386437
Bnageney bapaBaw Onkra HukonaeeHa

OeicTevTened C17.08.2024 no 17.08.2025



http://www.tcpdf.org

		2024-11-18T14:23:11+0500




