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IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne mMareMaTukud Ha YpOBHE OCHOBHOTrO 0OIIEro oOpa3oBaHUs HANPABICHO
Ha JOCTHKCHHE OOYYaAIOUIMMUCS JIMYHOCTHBIX, METalpPeIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTaTOB OCBOCHUS YYEOHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yJbTaThl  OCBOCHHMS  MpPOrpaMMbl 1O  MaTeMaTHKE
XapaKTEepU3yHOTCS:

1) naTpuoTHYecKoe BOCTUTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MAaTEMAaTHKOB U POCCHUCKON
MaTeMaTUYECKOW WIKOJBI, K MCIOJB30BaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) TpaKAaHCKOe M TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peau3allii ero IMpas,
NpeCTaBIEHHEM O MAaTeMaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYD, SIBICHHH, MPOLEAYp TPaXKAAHCKOTO 001ecTBa (HarnpuMep, BEIOOPHI, OTPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
NPUMEHEHHEM JOCTIKEHUNW HayKd, OCO3HAHHMEM BAXXHOCTH MOPATbHO-3TUYECKUX
MPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAHOBKOM Ha AKTMBHOE Y4YacTHE€ B PEUICHUM NPAKTUYECKUX 3a/ad
MaT€MAaTHYE€CKON  HANpaBJIECHHOCTH, OCO3HAHUEM  BaXXHOCTM  MaTEMaTUYECKOrO
oOpa3oBaHUs Ha TMPOTSKEHUU BCEW JKU3HM JUIS YCIEIIHOW TpodeccroHaaIbHON
JESTENHbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIWBUYAIbHOW TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTINTAHNE:

CIOCOOHOCTBIO K OMOI[HOHAJIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pELICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEeMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTO MO3HAHNS:

OpHMEHTALMEN B IESTEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPUPOABI U OOIIECTBa,
MMOHMMaHHEM MaTEMaTUYECKON HayKH Kak c(epbl YeJIOBEUECKOHN eI TEIbHOCTH, STAMOB
€€ pa3BUTHS W 3HAYMMOCTH JUISI DPa3BUTUSA LMBWIW3ALMU, OBJAJCHUEM SI3BIKOM
MATEMAaTUKA M MaTEMAaTHYECKOW KyJIbTypOM KakK CpEACTBOM IO3HAHUS MUDPA,
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OBJIAACHHUCM HpOCTCfIHIPIMH HaBBIKaMH HCCHGI[OB&TGHBCKOﬁ ACATCIBHOCTH,

6) pusnyeckoe BocnuTaHue, (opMHPOBAHHE  KYJbTYPbl  30pPOBbSI U
3MOLMOHAJIBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUYECKUE 3HAHMS B UHTEPECAaX CBOETO 3710POBbS,
BEJICHUsI 310POBOr0 00pa3a *U3HU (310pOBOE NUTAaHUE, COANTAaHCUPOBAHHBIA PEKUM
3aHATHM U OTIbIXA, PEryJsipHas pu3nuecKas akTUBHOCTD), C(POPMUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro e IpaBa JpYyroro
4eJI0BEKA;

7) IKOIOTHYECKOe BOCTINTAHUE:

OpUEHTaluMel Ha NPUMEHEHHWEe MaTeMaTUYECKUX 3HaHWM JUIsl pelieHus 3ajay
B 00JIACTU COXPAaHHOCTHU OKPYXKaloUIed cpelibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKU UX
BO3MOXXHBIX TOCIEACTBUN Il OKpYyXalolehd cpeabl, OCO3HAHUEM TJI00aJbHOrOo
XapakTepa HKOJOTHYECKUX NPoOJieM U IMyTel UX pelieHus;

8) amanTamus K H3MEHSIIOIIAMCS YCJIOBHSIM COMHATbHOI ¥ MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHSI
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NEeATEIbHOCTh, B TOM YHCIIE YMEHHE
YUHUTBCSL Yy APYTUX JIOJIeH, TpruoOpeTaTh B COBMECTHOU JCSATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM YHCIIe (OPMYIHPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh NeDUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHHMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIUNA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IecTBUS, GOPMYIUPOBAThH U OIICHUBATh PUCKU U TIOCIEACTBUS, (POPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHMS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHus y oOyuatromierocss OyayT cOopMUpOBaHBI METANPEIMETHBIE PE3yJIbTaTHI,
XapaKTepU3YIOIIHUECs] OBJIAJICHUEM YHHBEPCAIBHBIMU TMO3HABATEIBHBIMU JIEHCTBUSIMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHUBHBIMH ~ JEHCTBUSIMH W YHUBEpPCaJbHBIMU
PETYISITABHBIMU JICHCTBUSIMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBUS
ba3oBble JJoruyeckue JqelcTBUSA:

BBISIBIISITh M XapaKTEpU30BATh CYIICCTBEHHbIC MPU3HAKA MATEMATHUYECKHX
00BEKTOB, TOHATUN, OTHOIICHUN MEXIy MOHATHSAMH, (POPMYIUPOBATH ONMPEACICHUS
MOHATHH, YCTAHABIMBATh CYIIECTBEHHBINM TMPU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS
T71s1 000OIIIEHUSI M CPAaBHEHUS, KPUTEPHUU MTPOBOIUMOI0 aHAJIN3A;

BOCTIPUHUMATh, HOPMYJIUPOBATh U MPEOOPA30BBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC
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U OTpULIATENbHbIC, EUHUYHbBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJIATH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBI3UM U INPOTUBOPEUUS
B (akrax, JaHHBIX, HAOMIONEHUAX M YTBEPKIACHUAX, MpeayiaraTb KpPUTEPUHU
IUIS BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

J1€J1aTh BBIBOJIBI C UCIIOJIBb30BAHUEM 3aKOHOB JIOTUKHU, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aKIOUECHHUH 110 aHAJIOTUY;

pa30upaTh JOKa3aTelbCTBA MAaTEMaTHUYECKUX  YTBEpXKACHUH  (IpsiMble U
OT TMPOTUBHOI0), TMPOBOAUTH CAMOCTOSTEIBHO  HECIIOKHBIE  JIOKa3aTelIbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apryMEHTAllMI0, NPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;

BbIOMpATh croco0 pelieHus: ydeOHON 3a7auM (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTeIbCKHE AeCTBUA

UCIIOJIb30BaTh BONPOCHI KaK MCCJICAOBATCIbLCKHA HWHCTPYMEHT ITO3HAHHS,
(bopMyIHpOBaTH BOTIPOCHI, (PUKCUPYIOIIKE MTPOTUBOPEUHE, ITPOOIEMY, CAMOCTOSITEIIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHUPOBATh THUIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3UIINIO0, MHEHHUE;

IIPOBOJUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY TUTAHY HECIIOKHBIA IKCIICPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBIICHHIO 0COOCHHOCTEH MaTEMaTHIECKOTO OOBEKTA,
3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSITCJILHO  (POPMYJIMPOBATH OOOOIICHWS M BBIBOJALI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, UCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBATh BO3MOJKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIJIBUTAThH
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh ~ HEJIOCTATOYHOCTh U M30BITOYHOCTH  WHGOpMAINH,  JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOWpATh,  aHAJU3UPOBATh,  CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
nHGOPMAITUIO PA3IMYHBIX BUOB M (POPM MPEACTABICHHUS;

BBIOWpaTh (hopMy TpeacTaBieHHs MHPOPMAIMA W WLIIOCTPUPOBATH pEIIacMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHUBATh HAJEXHOCTh WHMOPMAIIMHN M0 KPUTEPHUSM, MPEII0KEHHBIM YUHTEIIEM
WM COPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIC YHMBeEpPCajdbHbIe y4YeOHbIe TeHCTBUS:

BOCHIPHUHUMATh W (OPMYJIHpPOBATh CYXKIECHHS B COOTBETCTBUU C YCIOBHSIMHU H
LeasIMU OOLIEHUs], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y MMCbMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHMS 10 XOAY pPELIEHUs 3aJa4l, KOMMEHTHPOBATh
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IIOJIy4YECHHBIN pe3yJIbTarT;

B XOJ€ OOCYXJEHHUs 3a/laBaThb BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
poO0JIeMBbl, pelIaeMor 3a/layu, BbICKA3bIBAaTh WJEH, HALIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHHSIMHU JIPyTUX YYacTHUKOB JHMajora,
OoOHapy’>KUBaTh Pa3IMYUE M CXOJACTBO MO3ULHUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3Horacus, CBOM BO3paKEHMUS;

MPEACTaBIATh PE3YyJbTaThl PEUICHUS 3aJaud, HKCIEPUMEHTA, HCCIEI0BaHuUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C Y4Y€TOM 3ajaad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUYAIbHON PabOThI
pU pelIeHN y4eOHbIX MaTEMAaTHUYECKUX 3a/1a4;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboThl, pacpeiesiTh BUIbI paboT, 10roBapuBaThCs, 0OCYKIATh MPOLIECC
U pe3ysIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMNMOBBIX (QopMax paboThl (00CYyXkAeHHUS, OOMEH MHEHHUSIMH,
MO3TOBbBI€ IITYPMbI U APYTHUE), BBITIOIHATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTUMH WIEHaMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI
IPOIYKT MO KpUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIe yHUBepCaJbHble yueOHbIE TelCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIAThH IUIAH, AITOPUTM PEIICHMs 3aJaud (WM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUuss C YYETOM UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOU MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh CHOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3ylbrara
pEIIeHHs] MaTEMaTHYECKOM 3a/1a4u;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IpPU pELICHHH 3a7ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJIEHHBIX
OIINOOK, BRISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIBHOCTH TIOCTABJICHHON LENIH U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKCHHUS LEIU, HaXOOUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynabTaThl OCBOEHHUSI MPOrpaMMbl [0 MATEMAaTUKE MPEICTABICHBI
0 rojaM 0Oy4eHHUsI B CIEYIOUIUX pa3/eiaax MporpaMMbl B paMKaX OT/IEJIbHBIX YUeOHbBIX
KypcoB: B 5—6 kimaccax — kypca «MaTtematuka», B /-9 kimaccax — KypcoB «AnreOpay,
«I"eomeTpusi», «BepoSITHOCTb U CTATUCTUKAY.
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIINCKA

[IpropuTeTHBIMU LIETIMU O0YUYEHHSI MaTeMATHUKe B 9—6 Kilaccax sIBISIOTCS:

MPOJOJDKEHNE (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX MOHATHHN (4UCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), oOecHeurBalOMKUX PEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00 yUalOIIUXCS;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydarouuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, HMHTEpeca K H3YYEHHIO
MaTeMaTHKU;

NoJIBe/IeHHe OOy4yalolUXCcsl Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMAaTHUKH U OKPYXAIOLIEro MUpPa;

dopmupoBanue (GYHKIMOHAJIBHON MaTEMaTUYECKOW TIpaMOTHOCTHU: YMEHHUSA
pacno3HaBaTh MaTeMaTHYeCKHE OOBEKThl B pEAIbHBIX JKM3HEHHBIX CHUTYalUAX,
NPUMEHSITh OCBOCHHBIE YMEHHS JIS PEUICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TOJTYYEHHBbIE pE3yJNbTaThl W OLIEHUBATH KX HAa COOTBETCTBUE
NPAKTUYECKON CUTYaIIUH.

OcHOBHBIE JMHUM COJEpKaHHUS Kypca MaTeMaThuku B 5-6 Kijaccax —
apumeTHdeckass U TeOMETpHYecKasi, KOTOpbIe Pa3BUBAIOTCS NapajljIeNbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOMW JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJHA OT APYTOW,
a B TECHOM KOHTaKTe€ M B3auMoJiehcTBHH. Takxke B Kypce MaTeMaTUKH MPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpsl U OMUCaTEeIbHON CTATUCTHUKHY.

N3yuenue apudMeTnyeckoro marepuaia HAYMHAETCS CO CHUCTeMaTH3allud H
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YMCIIaX, MOJYYCHHBIX HA YPOBHE HAYaJbHOTO OOIIETO
oOpa3zoBanusa. [lpu 3TOM COBEpPIIEHCTBOBAHHE BBIYUCIUTENBHON TEXHUKU U
dbopMHUpOBaHME HOBBIX TEOPETUYECKUX  3HAHMM  COYETAETCS C  Pa3BUTHUEM
BBIUHUCITUTENBHOW KYyJbTYPhl, B YACTHOCTH C OOyYE€HHEM WPOCTEHIINM MpuémMam
MPUKUIKA W OLEHKH pPE3yJIbTaTOB BBbIUKMCICHUN. V3ydueHuUE HATypajdbHbIX YHCEN
MpoaoJKaeTcs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU HOHSITUSIMUA TEOPUH IETUMOCTH.

Hauvaio nzyuenust 0OBIKHOBEHHBIX U IECSITHYHBIX Ip00O€ii OTHECEHO K S Kilaccy. DTo
NEPBBIH ATANl B OCBOCHUU APOOEH, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMHU,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX Ip00eii B MOJTHOM 00BEME

MPEALIECTBYET U3YUECHHIO IECITUYHBIX IPOOEH, YTO LEIECO00Pa3HO ¢ TOUKH 3PEHHMS
JIOTUKH U3JI0KEHUS YUCIIOBOM JIMHUU, KOTJa MTpaBUiia JEUCTBUI C JIECATUYHBIMU
JIpOoOSIMU MOKHO 0OOCHOBATh YK€ HM3BECTHBIMHU QJITOPUTMAMU BBITOJTHEHUS JCHCTBUN
C OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C AECATUYHBIMU JPOOSMHU PACHIMPUT
BO3MOKHOCTH JIJIs1 IOHUMAaHUsI 00Y4YalOIUMUCS MPUKIATHOTO IPUMEHEHUSI HOBOM
3alUCH MPU U3YYEHUH JIPYTUX NPEAMETOB U NPU MPAKTUYECKOM HCIOJIb30BAHUH.
K 6 kiaccy oTHecEH BTOpO# 3Tan B U3yUYEHUU APOOEH, Tlie MPOUCXOAUT
COBEPILIEHCTBOBAHHUE HaBBIKOB CPABHEHHUSI M PE0Opa3oBaHmsl 1poOeil, OCBOEHUE HOBBIX
BBIYUCIIUTEIBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIUUCICHUM, B TOM YHUCIE
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3HAQYCHUN BBIPAXKECHUM, COACpPKAIMUX UM OOBIKHOBEHHBIC, W JIECSITHUYHBIC ApOOH,
YCTaHOBJICHHE CBSI3€M MEX]ly HUMHU, PACCMOTPEHHUE MPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B nauane 6 xiacca NpoMCXOINUT 3HAKOMCTBO C TOHATUEM MPOLIEHTA.

OCO0EHHOCTBIO M3YUEHHS TTOJIOKUTEIBHBIX U OTPULIATENBHBIX YKCEN SIBIISETCS TO, YTO
OHHU TaKKE€ MOT'YT pacCMaTpUBaThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Havane W3y4eHHUs
TeMbl «lloNoKUTENBHBIE U OTPULIATENBHBIE YMCIA» BhlIEsIeTca noarema «llempie uncnay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTPUUATEIbHBIMM YHCIaMU W JICHCTBUAMHU
C MOJIOKUTENIBHBIMA M OTPULATENBHBIMH YHCIAMUA IPOUCXOAUT HA OCHOBE COJIEPIKATEIILHOIO
NO/X0/a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMUTH OOYUAIOMIMXCS TPAKTUYECKH
CO BCEMHU OCHOBHBIMU TOHSITUSIMM TEMbl, B TOM UYHCI€ M C T[PaBUIAMH 3HAKOB
NPU BBITIOJTHEHUH apu(METHUECKUX JeHCTBUN. 3ydeHne palimoHalbHBIX YUCET HAa TOM HE
3aKOHYMTCS, a OyZIEeT MPOAOIKEHO B Kypce ajreOphl 7 Kiacca.

[Ipu oOydeHMM pEIIEHUI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCMOIb3YIOTCS
apudmeTnueckue npuémel pemieHus. [Ipu oTpaboTke BBIUUCIUTEIBHBIX HABBIKOB B 5—0
KJIaCcCaxX paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4U CIAEAYOIIMX BUIOB: 3aJa4l Ha JBUKECHUE,
Ha YaCcTH, Ha TIOKYIKH, Ha pab0Ty U IPOU3BOIUTEILHOCTD, HA MIPOIICHTHI, HA OTHOIIICHUS
u nponopuuu. OOyyaronmecs 3HAKOMSATCS C NpUEMaMH pelieHus 3ajad nepedopoM
BO3MOXKHBIX BApUAHTOB, ydarcsi paboTaTh ¢ MHGOpMaILMel, NpeacTaBiIeHHON B (hopme
TAOJIUI] WK TarpamMM.

B mporpamme ydebHoro kypca «MaTemaTuka» MOpeaycMOTpeHO (GopMupoBaHHE
IPOMEEBTUYECKUX anredpandeckux rnpejcTaBieHuil. bykBa kak CMMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTeMaTHYECKOr0 KOHTEKCTAa BBOJUTCA IOCTENEHHO.
bykBeHHass CMMBOJMKA IIUPOKO MCIONB3YETCS MPEXKAE BCEro sl 3alucH OOIIMX
YTBEPKJICHUHN U TTPETIOKEHUM, OPMYJI, B YACTHOCTH JIJIs1 BBIYMCIICHUS TEOMETPUUECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTENS» UHUCIIA.

B mporpamme yueOHOro kypca «Maremartukay TpeACTaBICHA HArjsaHas
reoOMEeTpusi, HampaBlieHHAs Ha pa3BUTHE OOPA3HOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pa3UTEIbHBIX YMEHHM. JTO Ba)KHBIM 3Tall B M3YyYEHUU T€OMETPUH,
KOTOPBIM  OCYILECTBIISIETCS HA  HAIrJAJHO-NIPAKTUYECKOM  YPOBHE,  ONHUpPaETCA
HAa HalIHO-O0pa3HOEe MbINIIeHHE oOydJarommxca. bomnbimas poiab  OTBOIUTCS
MPAKTUYECKOMN NESITENbHOCTH, OMbITY, SKCIEPUMEHTY, MOJeaupoBaHuto. OOyydaronuecs
3HAKOMSTCS C TEOMETPUYECKUMHU (UTypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C HX
MPOCTEUITUMHU  KOHPUTYpaAIUsIMU, y4daTcsl HU300pakaTb WX HA HEITWHOBAaHHOM W
KJIeT4aTol Oymare, paccMaTpuBalOT WX MpOCTEIne cBoicTBa. B mporecce nzydeHus
HarJIsiIHOM T€OMETpUU 3HAHUS, MOJYyYeHHBbIE OOYyYalOIIMMHCS HA YPOBHE HayaJbHOIO
o01ero 00pa3oBaHmsl, CHCTEMATH3UPYIOTCS ¥ PACIITUPSFOTCS.

CornacHo yueOHOMY MIIaHy B 5—6 KJlaccax U3y4daeTcs MHTErPUPOBAHHBIN MpEeIMET
«MareMatnkay, KOTOPBIH BKJIIOYaeT apumeTHueckuii martepual H HalJISIHYIO
T€OMETPHUIO, a4 TAKXKE MPOIEIEBTUIYCCKUE CBEICHUS W3 anreOphl, DIEMEHTHI JIOTUKUA U
Hayasa OonucaTeIbHON CTaTUCTUKHU.

OO6u1ee yucao 4acoB, peKOMEHIOBAHHBIX ISl U3yueHHs] MaTeMaTuku, — 340 yacoB:
B 5 kiacce — 170 wacos (5 wacoB B Henedro), B 6 kimacce — 170 gacoB (5 yacoB B HeJEIIO).
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COJAEPKAHUE OBYUEHUSA
5 KITIACC

HartypanbHble 4ucIa U HYJIb

Hatypansnoe uwmcno. Psan Harypambubix uwmcen. Ywucino 0. WM3o0paxkenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJUHATHOU (YUCIOBOM) MPSIMOM.

[To3uunoHHass cucremMa CcyuclIeHHs. PumMckas Hymepauuss Kak [OpuMep
HETO3UI[MOHHON CUCTEMBI CUMCIIEHUS. JlecATUUHAs CUCTEMA CUUCIIEHNUS.

CpaBHEHME HATypalbHBIX YHCEJ, CPaBHEHHE HATypaJbHbIX YHCENI C HYJIEM.
CrniocoObl cpaBHeHUs. OKpyTrieHUE HATYpadbHBIX YHCE].

Ciio)keHre HaTypalibHBIX YMCEJ, CBOMCTBO HYJSl HPU CIOXKEHUM. BhlunTaHuE Kak
JefcTBUE, 00paTHOE CIOKEHUI0. YMHOXKEHUE HaTypalbHBIX YMCEN, CBOMCTBA HYJS U
€IUHUIIBI TP yMHOXEeHWHU. JleneHue Kak JelcTBUe, OOpaTHOE YMHOXKEHUIO.
KomnoneHTs! neiicTBui, CBsA3b MeXIy HUMU. [IpoBepka pesynbpTaTta apuMeTHIECKOro
neiictBusi. llepemecTutrenbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUA H
YMHO>KEHHS, pacIpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OykB Juisi 0003HAUYE€HMS] HEWU3BECTHOTO KOMIIOHEHTAa M 3aluCH
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHBIE YHCIIA, Pa3jIoKeHUE Ha MHOXkuUTenu. [IpocTeie u cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJIbHBIM MOKa3aTeleM. 3alUCh YUCa B BUJIE CYMMBI pa3psiaHbIX
CJIaraeMbIX.

HucnoBoe BbIpakeHHE. BhIUMCIIEHME 3HAYEHUM YMCIIOBBIX BBIPAXKECHUN, MOPSIIOK
BBIIIOJIHEHUST J1eUcTBHM. lcnosib30BaHKME MpU BBIYUCICHUSX IEPEMECTUTEIIBHOTO M
COUYETATEJIbBHOTO CBOWCTB (3aKOHOB) CJIOKEHHMSI M YMHOXEHHUS, PACHPENEIUTEIbHOrO
CBOMCTBA YMHOKECHHS.

[podu
[IpencraBnenne o ApoOM Kak criocoOe 3alucH 9acTH BeIWYHUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBunpHbIe W HempaBWiIbHBIE Apodu. CmemanHas apoOb, MpeaCTaBICHUE
CMEIIaHHOW APOOH B BHJIC HETMPABWILHON JApOOM M BBIACICHUE LIENOM YacTH dHCIa
U3 HempaBWIbHON 1pobu. M3o0pakeHue npoOeil TOYKaMU Ha YHCIOBON MPSIMOM.
OcHoBHOe cBoiicTBO Apoou. Cokpamenue napoOei. IlpuBenenue apodu K HOBOMY
3HameHarento. CpaBHEeHHE IpoOei.

CnoxeHnue W BblUMTaHUE JpoOeil. YMHOXKEeHHE W JelieHHe JpoOeil, B3auMHO-
oOpaTHbIe TpoOu. HaxoxmeHre 4acT 1eIoro u 1eioro Mo ero YacTH.

Hecstuunast 3amuck aApobOeit. [lpeacrtaBieHue npecITHUHOW ApoOW B BHUJE
O0OBIKHOBEHHOH. M300pakeHne NECITUYHBIX ApOoOEed TOYKaMU Ha YUCIOBOM MPAMO.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTnyeckue ACUCTBUS C NECATUYHBIMU Apo0siMU. OKpyrieHUue IeCATUUHBIX
npobeii.
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denepanbHas padouas nporpamma | Marematuka. 5—9 kiaccel (0a30BbIif YPOBEHbD)

Penienne TeKCTOBBIX 3a/1a4

Perienrie TEKCTOBBIX 3a/1ad apu(METHUUECKUM CIOCcOOOM. PelieHune moruueckux
3amau. Peienue 3agady mepeOOpOM BCEX BO3MOXKHBIX BapuaHTOB. Hcmons3oBaHue
MIPU PEIICHUH 3a/1a4 TaOIHI] U CXEM.

Pemenue 3agay, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTD,
BpEMSsl, PacCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EJWHMIBI WM3MEpPEHHS: MAaccChl,
00béMa, 1IEHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKY €IUHUIIAMU U3MEPECHUS
Ka)XJI0U BEJINYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha IPOOH.

[IpencraBnenue naHHBIX B BUJIE TaOJIHUII, CTOJIOYATHIX JUATPAMM.

Harusanas reomerpust

Harnsanueie npencrapieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
JIy4, yroJ1, JOMaHasi, MHOIOYT'OJIbHUK, OKPYKHOCTb, KpyT. YT0JI. IIpsiMoi1, OCTpBIN, Tynou
Y pa3BEPHYTHIN YTJIbL

JInuHa OTpe3Ka, METpUYECKHE €IWHHULIBl JUIMHBL. J[JIMHAa JIOMaHOW, NEepuMeTp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHue yrioB ¢ MOMOUIbI0 TPAHCIIOPTHUPA.

Harnanuele mnpeacraBienuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpSIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o6paxkenne ¢uryp, B TOM uyucie Ha kietdyatoi Oymare. Iloctpoenue
KoH(pUTyparuii u3 4acTe npsMon, OKpy>KHOCTH Ha HEIMHOBAaHHOM M KJIeT4aTol Oymare.
Hcnonp3oBaHue CBOKWCTB CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp IPSMOYTOJIbHUKA U MHOT'OYT'OJIbHUKOB, COCTaBJIEHHBIX
U3 TPSIMOYTOJIbHUKOB, B TOM 4Hciie (UTyp, M300pakEHHBIX Ha KieTdyaTod Oymare.
Enaununel namepeHus miomaiy.

Harnsnuele npenctaBieHuss O MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJbHBIN
napasuienenurneni, Kyo, MHOrorpaHHuku. M300paxkeHne nmpocTelinx MHOTOTPaHHUKOB.
Pa3Béprku kyba u napamnenenunena. Co3gaHue Mojielield MHOTOTPaHHUKOB (U3 Oymary,
MIPOBOJIOKH, TUIACTWIIMHA U APYTUX MATEPUAIIOB).

O0BEM IPAMOYTOIBHOTO Mapajuienenumneaa, kyoa. Equauiisr nusmepennst oonéma.

6 KJIACC

HartypaabHblie yucia

ApudmeTrnyeckne JEWCTBHSI C MHOTO3HAYHBIMA HATYPAIBHBIMA  UYHCJIAMHU.
UucnoBbie BBIpaKEHUS, MOPSIOK NEUCTBUM, MCIOIb30BaHUE CKOOOK. Vcmonb3oBaHue
MIPU  BBIYUCICHUAX MEPEMECTUTEIBHOIO U COYETATEJIBbHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHUS, PACHPENCIUTEIbHOIO CBOMCTBA YMHOXEHUA. OKpyriieHuEe HaTypalabHBIX
YUCEJL.

JlenuTenu ¥ KpaTHbIE YKclia, HAUOOIBIINI OOIIMM IeTUTENh U HAUMEHbIIIee o01ee
KpatHoe. JleauMOoCTh CyMMBI U TTpou3BeieHus. JleneHue ¢ OCTaTKOM.
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JApodu
OObIKHOBEeHHasi JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpailleHue JIpoleil.

CpaBHeHUE W ymnopsaouuMBaHue ApoOeil. PemieHune 3amady Ha HAXOXKJIEHUE YACTH
OT LEJOr0o W ILENOoro mo ero yactu. JlpoOHOe 4YHuciao Kak pe3yibTaT JeNICHUs.
[IpencraBnenue AecATUYHON ApoOUM B BUJE OOBIKHOBEHHOW NIpOOM M BO3MOXKHOCTH
MpeacTaBlieHuss OOBIKHOBEHHOM apoOM B BHUIE JeCATUYHOW. JlecsTuuHble IpoOu U
MeTpuueckas cucreMa mep. ApudMeTnyecKkue ACHCTBUS M YHMCIIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIE€CATUYHBIMU IPOOSIMH.

OtHowenue. Jlenenue B JaHHOM OoTHOIIEHUHU. Maciuta, nponopuus. [Ipumenenue
IPOMOPLUHA NP PELICHUH 3a/1a4.

[lonsTue nponeHTta. BpiuncieHue mponeHTa OT BETUYMHBI M BEIMYMHBI MO €€
OpOLEHTY. BplpakeHue TMpOIEHTOB NeCATUYHBIMH  JpoOsiMmu. Pemienue  3amau
Ha TPOLEHTHI. BolpaxkeHne OTHOIIEHHS BETUYHH B MPOIIEHTAX.

IHonoxuTeabHbIe H OTPULATEIbHbIE YHCIA

IlonoxurenbHble W oTpulaTenbHble uuncia. Llenple uyncma. Moayns uucina,
reoMeTpuiecKas HHTeprnpeTanus Moays yncia. M3o0paxeHue yncesn Ha KOOPAUHATHON
npsimoil. YucnoBble mnpomexyTku. CpaBHeHHe uucen. ApupMeTHdecKue IeHCTBUS
C MOJIOKUTEIBHBIMU U OTPULATEIbHBIMU YU CIIAMH.

[IpsMoyronpHasi cucteMa KOOpAWHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IJIOCKOCTH, abciucca u opauHara. [loctpoenne Touek U GUryp Ha KOOPAUHATHOM
IJIOCKOCTH.

BykBeHHBIE BbIpa:KeHH S

[Ipumenenue OyKB Il 3allMCH MaTEMAaTHUYECKUX BBIPAKCHUN W TIPEIIONKEHUH.
CroiictBa apudmeTnyecknx JeWcTBUH. bBykBeHHBIE BBIpaXEHHUS ¢ YHCIIOBBIC
NOJCTAaHOBKH. DByKBEHHBIE pPaBEHCTBA, HAXOXKJIECHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl MepuMeTpa W IUIOMIAAM MPSAMOYTONbHUKA, KBajpaTa, 00bEMa
napajuiesieruIe a u Kyoa.

PenreHue TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3amaud apudMeTHdecKuM crocoOoM. PerieHue normueckux
3anmau. Pemenue 3a1a4 mepebopoM BceX BOBMOKHBIX BApUAHTOB.

Pewienne 3agau, copepkalux 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIUYUHBI: CKOPOCTH,
BpEMSI, PACCTOSTHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTH, BPEMS, 00BEM
pabotel. EquHUIBI M3MEepeHns: MacChl, CTOUMOCTH, PACCTOSTHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXYy €IUHUIIAMU U3MEPEHHUSI KaXK10 BETUYUHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPLHOHAIBHOCTHIO BEJIMYUH,
MPOLIEHTAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLECHTHI.

OueHka W TpPUKHUIKA, OKpyrieHue pesyiabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUH O YCIOBUIO 3a1a4H.

[IpencraBneHre AaHHBIX C TOMOIIBIO Tabmui W guarpamMm. CrosiOuyaTkie
JIMarpaMMbl: YTEHUE U TOCTpoeHHe. UTeHrne KPYroBbIX TUarpaMM.
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Harnsanas reomerpus

Harnsgneie npencraBienus o ¢purypax Ha IMJIOCKOCTH: TOUYKa, MpsiMas, OTPE30K,
Jy4, YroJi, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPYKHOCTD,
KpYT.

B3aumHoe pacnoisiokeHne ABYX MPAMBIX Ha IUIOCKOCTH, NMAPAJUIEIbHBIE NPSIMBIE,
MEePIEHAUKYIIAPHBIC IPAMBIE. MI3MepeHre pacCTOSIHUN: MEXKIY IByMs TOUKAMU, OT TOUKH
J10 TIPSIMOU, JUTMHA MapIIpyTa Ha KBAJIPATHOU CETKE.

N3mepenne © MOCTPOEHHE YIJOB C€ TNOMOIIBIO  TpaHCIOpTUpa. Buusl
TPEYTrOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUN. YEThIPEXYTOJIIBHUK, IPUMEPHI YETHIPEXYTOIbHUKOB. [IpIMOYTONbHUK,
KBaJpaT: WCIOJIb30BAHHE CBOWCTB CTOpPOH, VIrJoB, jauaroHaneil. WM3oOpaxeHue
r€OMETPUUECKUX (UTyp Ha HEJIMHOBAHHOW OyMare ¢ WCIOJIb30BAHUEM ITUPKYJIS,
JMHEWKH, yroJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare.

[Tepumetrp mMHoOTOyronbHMKA. [loHsATHE TUIOMAAU (UTYPBI, CIUHUIIBI U3MEPEHUS
wiomanu. [pubmmwkéaHoe namepenue 1iomanu Guryp, B TOM 4Yuciieé Ha KBaJIpaTHOU
cetke. [IpubnmxEHHoe u3MepeHre JJIUHbBI OKPY>KHOCTH, TIIONIAIN KPyTa.

CummMeTpusi: LIEeHTpadbHasl, OCEBas U 3€pKAJIbHAsA CUMMETPUH.

[TocTpoeHrEe CUMMETPUUHBIX (UTYP.

Harnsgaeie npencraBieHus o MPOCTPAHCTBEHHBIX (UTypax: Mapajijieenumne, Kyo,

nmpu3Ma, mupamMmuaa, KOHyC, MIWIHHAP, map u chepa. M3o0paxkeHue mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, IIWIHHAPA U KoHyca. Co3/laHue MojIelei
IPOCTPAHCTBEHHBIX GUTYyp (M3 OyMaru, MpOBOJIOKH, IUNIACTHIIMHA U APYTUX MATEPHUATIOB).

[TonsiTue o00BEMaA, enuHMIBI U3MepeHUs o00bEMa. OOBEM NPSIMOYTOJBHOTO

napaJjuiesiernurena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE peE3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHIY
oOydeHus B S Kiacce:

Yucsa 1 BBIYUCICHUSA

[lorumaTe ¥ MPaBUIBHO YMOTPEOJATH TEPMHUHBI, CBA3aHHBIC C HATypaJIbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATH HATypaJdbHbIE YHMCIA, CPABHUBATH B MPOCTEHIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTH TOUKY Ha KOOPAUHATHOM (YUCIIOBOI1) MPSIMOM C COOTBETCTBYIOIIUM €ii
YUCJIOM M HM300pakaThb HATYpaJIbHBIE UYMCIIA TOYKAMH Ha KOOPJAWHATHOW (YUCIIOBOM)
MPSMOM.

Bemonaate  apudMeTrhdeckue  ICUCTBUS ¢ HATYPAJIbHBIMH  YHCIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEHIINX CITydasiX.

BoInonHsATh NPOBEPKY, MPUKUAKY PE3YIbTaTa BHIYUCICHUM.

OKpyrJIsITh HATypaJIbHBIEC YUCTIA.
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Penienne TeKCTOBBIX 3a/1a4

Pemate TekcTOBBIE 3aauM  apU(PMETHUYECKUM CHOCOOOM M C  TMOMOIIBIO
OpPraHW30BaHHOT'O0 KOHEYHOTO MIepedbopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, comeprkaiime 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEMS, PaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKuE 3alMCH, CXEMbI, TaOJHIbI, 0003HAYCHUS MPU PEUICHUU
3aj1ad4.

ITonb30BaThCs OCHOBHBIMU E€IMHUIAMM M3MEPEHUS: IIE€HBI, MAcChl, PaCCTOSIHUA,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJIHU €AUHUIIbI BETUUNHBI U€pe3 ApYyTrue.

N3Bnekarb, aHanmu3upoBaTh, OICHUBATHL  HMHGOPMAIIUIO,  MPEACTABICHHYIO
B TabJyuile, HA CTOJIOYATOM JauarpamMme, MHTEPIPETUPOBATH MPECTABICHHBIC JaHHBIE,
UCIIOJIb30BaTh JAHHbIC MPU PEIICHUY 3a]1a4.

Harusanas reomerpust

ITonp30BaThCs reOMETPUUECKUMHU NTOHATUSIMU: TOUKA, MIpsAMasi, OTPE30K, JIyY, yrodl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEmUX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX PUTyYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIJaMU: BEpIIMHA CTOPOHA,
C MHOT'OYI'OJIbBHUKAaMM: yTroJl, BEpPIIMHA, CTOPOHA, JUAaroHajlb, C OKPYKHOCTBIO: paauyc,
IUaMeTp, LIEHTP.

N300paxaTh U3ydyeHHbIE TeOMeTpUUYeCcKue (UTypbl Ha HEIMHOBAHHOM U KJIETUATOU
Oymare ¢ HOMOIIbIO IUPKYJISL U TMHEUKH.

Haxomute MIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IIOMOILBIO
JIMHEUKH, CTPOUTB OTPE3KH 3aJaHHOM JUIMHBL; CTPOUTH OKPYKHOCTB 3aJaHHOT'O panyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSMOYIOJbHHKA, KBajgpaTa Uil HX
IIOCTPOEHHs], BBIYMCIICHU IUIOLIAIN U IIEPUMETPA.

Bbluncnsate mepumerp U IUIOUIaAb  KBajapaTa, MpsIMOYTOJIbHHUKa, (Quryp,
COCTaBJICHHBIX U3 MPSMOYTOJLHUKOB, B TOM UucIie GUryp, n300paxEHHbIX Ha KJIETYaTON
Oymare.

Ilonp30BaTbCsA OCHOBHBIMM METPUYECKUMHU €IMHULAMHA W3MEPEHHs JUIMHBI,
IJIOLIAAY; BBIpAXKaTh OQHU €IVHULIBI BEJIMYUHBL Yepes3 Apyrue.

PacriozHaBaTh napasienenunen, KyO, MCIOJIb30BaTh TEPMHUHOJOTHIO: BEPIIHHA,
pedpo rpaHb, U3MEPEHUSI, HAXOAUTh U3MEPEHUS Napajlieenunena, Kyoa.

Berunciare 00bEM  KyOa, napajuiesienunena Mo 3aJaHHbIM  U3MEPEHHUSM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHHs 00bEMA.

Pemrate HecnokHbIE 3aJa4yM HAa  M3MEPEHHE TIE€OMETPUYECKUX  BEJIMYHH
B IPAKTUYECKUX CUTYaALAX.
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[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrPaMMbl y4eOHOTO Kypca K KOHIY
oOydeHus B 6 kiacce:

Yucaa v BbIYMCICHUS

3HaTh W IIOHUMATh TEPMHHBI, CBA3AHHBIE C PA3JIMYHBIMU BHJAMU 4YHUCET U
crnoco0aMu UX 3alUCH, NEPEXOJUTh (€CIM 3TO BO3MOXHO) OT OJHOM (DOpPMBI 3amUCH
YHUCIIa K IPYrou.

CpaBHUBATbH U YIOPSA0YUBATH LEJIbIE YUCIA, OOBIKHOBEHHBIE U IECSITUUHBIE IPOOH,
CpPaBHUBATh YUCJIA OJHOIO U Pa3HBIX 3HAKOB.

BoinoniHaTh, coueTas yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMETUUECKUE JEHCTBUS
C HATypaJIbHBIMU M LEJIbIMH YHUCIaMHU, OOBIKHOBEHHBIMH W JIECSITHUUHBIMHU JIPOOSIMH,
IIOJIOKUTEIBHBIMU U OTPULATEIIBHBIMU YHCIIAMMU.

BpruncnaTh 3HaY€HMST YUCIIOBBIX BBIPAXCHUH, BBIIOIHATH NPUKUAKY U OLIEHKY
pe3ysibTata BBIYUCICHUM, BBIIOJHATH MPeoOpa3oBaHUsl  YHUCIOBBIX  BBIPAXKEHUI
Ha OCHOBE CBOMCTB apu(METUYECKHUX JECHCTBUH.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YHCIOM H
M300paXkaTh YKClIa TOYKaMU Ha KOOPAUHATHOM NMPAMON, HAXOAUTh MOTYJIb YHCTIA.

COOTHOCUTH TOYKHM B MPSMOYTIOJBHOW CHUCTEME KOOPAMHAT C KOOPJAWHATAMH 3TOU
TOYKHU.

OKpyIJIATh LeNble YHucia U JeCATUUHbIE IpOOH, HAXOAUTh MPUOIMKEHUS YUCEIL.

YucsioBble M OyKBeHHbIE BbIPAKEHUS

[lonumaTe W ynoTpeONsATH TEPMHUHBI, CBSI3aHHBIE C 3alUCHIO CTEIEHH 4YHUCIIA,
HaXOAUTh KBaJparT W KyO 4YMCIa, BBIYUCIATH 3HAYEHUS YHCIOBBIX BBIPAKEHUMH,
CoJlep KaIllUX CTETICHH.

[Tonb3oBaThCs TpHU3HAKAMHM JIETUMOCTH, pPAaCKIaJblBaTh HATypajbHBIE 4YHCIA
Ha TIPOCThIE MHOKUTEJIH.

[Tonb3oBaThCst MacITaboOM, COCTABISITh MPOMOPIIUU U OTHOIICHHUS.

Hcnonb3oBaTh OYKBBI i1 00O3HAYECHHUS YHUCEN TPH 3aMUCH MATEMaTUYECKHUX
BBIPKEHUM, COCTaBISATh OYKBEHHBIC BBIPAKECHHUS U (POPMYIBI, HAXOAWTHh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISII HEOOXOAMMbBIE MTOJICTAHOBKHU U TIPE0Opa3oBaHUS.

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 32124

PemaTe MHOTOIIATOBBIE TEKCTOBBIC 33141 apU(YMETUUECKUM CTIOCOOOM.

Pemrate 3amauu, cBsi3aHHBIE C OTHOLIEHHEM, MPOMOPLHMOHAIBHOCTHIO BEIWYMH,
MPOILIEHTaMU, PEIIaTh TP OCHOBHBIE 3a/1a4d Ha JpOOH U MPOLEHTHI.

Pemiats 3agaun, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTbD,
BpEMsl, pacCTOSHHE, II€HA, KOJHMYECTBO, CTOUMOCTb, MPOU3BOJMTEIIBHOCTb, BpEMS,
o0béMa paboThl, UCHOIB3Yd apudMeTHUYeCKHUe JACHUCTBUS, OLEHKY, MPUKHUJKY,
MOJIb30BATHCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CoctaBiisiTh OYKBEHHBIE BBIPAYKEHUS MO YCIOBUIO 33/1aUU.
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W3BnekaTh HHPOpMALIMIO, TPEICTABICHHYIO B TA0IMIIAX, HA INHEWHOH, CTOJIOYaTON
WIM  KPYroBOMl  jauarpamMmax, MHTEpPIPETUPOBATh  IPEACTaBICHHbIE  JIaHHBIE,
HCIIOJIb30BaTh JAHHBIE IPU PEIICHUH 33/1a4.

[IpencraBnars uHOpMANUIO C MOMOIIbIO TAaOMUL, JUHEHHON M CTOJAOYATOU
IUarpaMm.

Harusanas reomerpus

[IpuBoauTh mNpUMEPHl OOBEKTOB OKPYXKAIOLIEIO0 MHpA, HUMEIIMUX (opMy
M3YYEHHBIX T€OMETPUUECKHUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX UTYP.

N300paxkaTh ¢ MOMOILBIO [UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEJIUHOBAHHOU U
KJIeT4aTol Oymare M3ydeHHbIE IJIOCKME reoMeTpuyeckue (Gurypbl U KOH(PUrypaiuw,
CUMMETPHUYHbIE (PUTYPBHI.

[Tonb30BaThC TEOMETPUUECKUMH TOHSATHUAMH: PABEHCTBO (QUTYp, CHMMETpHS,
UCIIOJb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYK0 C CHMMETPHUEH: OCb CUMMETPHUHU, LIEHTP
CUMMETPHH.

Haxonuts BETMYMHBI YIII0B U3MEPEHUEM C ITIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOW BEJIMYMHBI, IOJIb30BAaThCA IIPU PELICHMM 3aJad IPaJyCHOM MEPOU YIVIOB,
pacrno3HaBaTh Ha 4epTekKax OCTPBIM, IPIMOU, pa3BEPHYTHIA U TYIIOM YIJIbIL.

Beluncnare  JUIMHY JIOMAaHOW, IIEPUMETP MHOTOYIOJBHHKA, I10Jb30BaTHCA
€IUHULIAMHU WU3MEPEHUs UIMHBI, BBIPAXKATH OJAHU EIMHUIBI U3MEPEHUSA JIMHBI 4epes
Ipyrue.

Haxonute, uCHoOnb3ys 4YEepTEKHBIE WHCTPYMEHTBI, PACCTOSHMSA: MEXKAY IBYMs
TOYKaMH, OT TOYKH A0 NPSAMOM, UIMHY IIyTH HA KBAJAPATHOU CETKE.

BbruucnsaTs miuomans Guryp, cocTaBaeHHbIX U3 IPSIMOYTOJbHUKOB, HCIIOIb30BATh
pazOueHre Ha  IPSIMOYTOJBHUKHM, Ha  paBHbIC ¢burypbl,  JOCTpavBaHueE
0 TPSIMOYT'OJIbHUKA, II0Jb30BAaThCA OCHOBHBIMM €IAVMHULIAMHM W3MEPEHMs IUIOLIAJH,
BBIPAKATH OJTHYU €IMHUILBI U3MEPEHHUs TUIOLAN Yepes3 APyTHe.

Pacno3HaBaTh Ha MOAENAX M H300paKEHUSX MUPAMHUIY, KOHYC, LMIHHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpO, I'paHb, OCHOBAHUE, PA3BEPTKA.

N3006paxkaTh Ha KieT4aTON Oymare nMpsSIMOYTOIBHBIN MapaJlIeIeTUIIEI.

Bbraucnsate 00bEM NpSAMOYroJbHOTO Mapajuiesenunena, kKyba, IOJIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HecnokHblE 3a1aud  HAa  HAXOXKICHHE TIE€OMETPUYECKUX BEIWYMH
B IIPAKTUYECKAX CUTYaLHSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KITIACC
HanmenoBanue paznena |KonnuectBo OcHOBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4arommuXxcs
(Tembl) Kypca 4acoB CoZEpKAHNE

HaTypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbIC YHCTIA;

JleiicTBuUS ¢ HATypaIbHBIMU CUCTEMA CUMCIICHUA. | MpelIarath U 00CYKAaTh COCO0bI YIIOPSIOUUBAHUS YHUCET.

YHCIIaMU Psn HaTypanbHBIX HN306paxkaTh KOOpAUHATHYIO NPIMYIO, 0TMeYaTh YKCIia
YHCell. TOYKAMH Ha KOOPAMHATHOU MPSMOM, HAXOAUTb KOOPIUHATHI
Harypanbnsiit psa. TOYKU.
Yucno 0. HccaenoBaTh ¢BOMCTBA HATYpaJIbHOTO psiaa, uncen 0 u 1

HarypanbHbie uncina
Ha KOOPAWUHATHOMI
MIPSMOM.
CpaBHeHnue,
OKpYTJICHUE

Apudmernueckue
JICUCTBUSI

C HaTypaJbHBIMHU
yuciiamMu. CBoicTBa
HYJISI TIPU CITOKEHUH
Y YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKECHUH.

HaTypaJbHbIX YUCEIL.

IIPU CJIIOKEHUH U YMHOKEHUHU.

Hcnmosb30BaTh NPaBUJIO OKPYIJIEHUS! HATYPAIBHBIX YUCET.
BoinoaHsaTs apudMeTndyeckue 1eicTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BIPAXKECHUI

co ckoOkamu U 6e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTECIICHU, YUTATH
CTEIEHU, UCIOJIb30BATh TEPMHUHOJIOTUI0 (OCHOBAHUE,
MOKAa3aTeNb), BBIYUCIATH 3HAYEHHUS CTEIICHEH.

BbINOJHATH NIPUKUAKY M OLEHKY 3HAYEHHUMN YUCIOBBIX
BBIPAKCHUH, MPEAJIaraTbh 1 NIPUMEHATH NPUEMBI IPOBEPKU
BBIYHCJICHUH.

HUcnonb30BaTh NPH BHIYUCICHUAX NIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeenuTENIbHOE CBOMCTBO YMHOXKEHHUS; ()OPMYJTHUPOBATH
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[IepemecturensHoe
1 COYETaTeIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOKEHUS,
pacnpenenuTenbHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3yioKeHue yucia
Ha MHOXKUTECIIU.
Jlenenue

¢ octatkoM. [Ipoctrie
1 COCTaBHBIE YHCIIA.
[Ipu3naku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YuciaoBbie
BBIPAYKCHMUS;
MOPSAIOK JICMCTBUU.
PenieHne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIEeCKre

U PUMEHATH NPaBUJIA IPeoOpa30BaHUs YUCIOBBIX
BBIPA)KEHU HA OCHOBE CBOWCTB apu(PMETUUECKUX JEHCTBUU.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH THIIOTE3bI, GOPMYIHPOBATH 00001ICHUS U
BBIBO/IBI 110 PE3YJIbTaTaM MPOBEAEHHOTO UCCIENOBAHNUS.
@opmMyJIMPOBATH ONpPeAeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JEIUTEIN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPpMYyIHMPOBATH U
NMPUMEHATH NPU3HAKM JIEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOUTENIN; HAXOAUTh OCTaTKU OT JAEIEHUS U HEMOJIHOE
4acTHOE.

Pacno3zHaBaTh UCTUHHBIEC U JIOJKHBIE BBICKA3bIBAHUS

0 HATYpaJbHBIX YHCIIAX, IPUBOAUTH IPUMEPDbI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHMUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaTh MaTeMaTH4YeCKUE NPENJIOKeHU A

C IIOMOILBIO CBA30K «H», KWIN», «ECIH. .., TO...)».

Pemath TeKCTOBbIE 331a4u apu(PMETHUECKUM CIIOCOOOM,
HCII0JIB30BaTh 3aBUCMMOCTH MEK/y BEJIMYNHAMHU (CKOPOCTb,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEXy BEJIMYMHAMM,
CTPOMTH JIOTHYECKYIO LIENOYKY PACCYKICHUM.
MoaeaupoBaTh X011 pelIEHNs 33a1a4 C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMOKCHUE U
MOKYTIKH

CXEMBI, TAOJIHIIBL.

IIpuBoauTh, pa3dénupaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aMKCH PEIICHUI TEeKCTOBBIX 3a/1a4.

Kputnyeckn oueHUBAThH MOJIYYCHHBIN pe3yibTarT,
OCYLEeCTBJIAATh CAMOKOHTPOJIb, IPOBEPSIsE OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIHOKH.

PemaTsh 3a1auu ¢ mOMOLIbIO Nepedopa BCEX BO3MOXKHbBIX
BapUaHTOB.

3HAKOMUTBHCH € HCTOPHEN Pa3BUTHUS apUPMETHKU

Harnsigaas reomerpus.
JIMHMY HA TJIOCKOCTH

12

Touka, ipsamas,
OTPE30K, JIYY.
Jlomanas.
N3mepenne niuHbI
OTpE3Ka,
METPUYECKUE
€JIMHULIBI
U3MEPEHUS JJIVHBI.

OKpyX HOCTb U KpYT.

[IpakTnueckas
pabota
«IlocTpoenue y3opa
U3 OKPY>KHOCTEW».
VYron. Ipsamoi,
OCTPBIH, TyIIOU U
Pa3BEPHYTHIN YTJIbI.
Nsmepenue yrios.

Pacno3HaBaTh Ha yepTexKax, pUCYHKaX, ONMUCHIBATD,
UCTIOJIb3YSl TEPMUHOJIOTUIO, U H300PakKATh C MIOMOIIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, MIPSAMYIO, OTPE3OK, JIyY,
yroJ, JIOMaHyl0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPHI OOBEKTOB PEATILHOTO
MHpa, UMEIOITUX (PopMy N3yUEeHHBIX (PUTYD, OLEHUBATH UX
JIMHEWHBIE Pa3MEPBbI.

Hcnoab30BaTh JTUHEWKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI
JUIS1 TIOCTPOEHHUS M UBMEPEHUS: M3MEPATH JJIMHY OTpE3Ka,
BEJIMYKMHY YIJa; CTPOUTH OTPE30K 3aJaHHOU JJIMHBI, IO,
3a1aHHOM BEJIMYMHBI; OTKJIAABIBATH LIUPKYJEM PaBHbBIC
OTPE3KHU, CTPOUTH OKPYKHOCTH 3aIaHHOTO paauyca.
H300pakaTh KOHPUTYpAIIUU TEOMETPUICCKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEH, UX YaCTEW HA HEJIMHOBAaHHOM U
KJIETYaTON Oymare; mpeasiarathb, ONMUCHIBATH H 00CY:KIATh
CI0CO0bI, AJITOPUTMbI IOCTPOCHUS.

Pacno3HaBaTh U M300paxaTh HA HEJIMHOBAHHOM U
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[IpakTnueckas
paboTta
«ITocTpoenue
YIJIOBY

KJIETYaTOM Oymare mpsiMOi, OCTpPbIH, TYIOH, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YTJIbL.

BuIuMcJasATh JUIMHBI OTPE3KOB, TOMAaHBbIX.

IloHnMaTh ¥ MCO/IB30BATH NPH PEeILICHUHU 32124
3aBHCHMOCTH MEXY €AUMHULIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHbIX €IUHULIAX U3MEPECHUS.
HccaenoBath Gurypsl U KOHQUTrypaluu, UCTIOAB3YS

(G POBBIE PECYPCHI

OOBIKHOBEHHBIE TPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CioxxeHue u
BBIUMTAHHUE
OOBIKHOBEHHBIX
npobeii. CMemmanHas
IpoOb. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIE TpOoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJEpIKANTUX
npoou. OCHOBHBIC

MopeaupoBaTth B rpaduueckoi, mpeaMmeTHou Gopme,

C TTIOMOIIIBIO KOMIIBIOTEPA MOHSITHUS U CBOMCTBA, CBSA3aHHbBIE

¢ 0OBIKHOBEHHOU JAPOOBIO.

YuTaTh M 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOOH,
npeajiaratb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOYUBAHUS JPOOCH.

HN300paxkaTh 0OBIKHOBEHHBIE APOOH TOUKAMH

Ha KOOPAWHATHOW MPSAMOM; UCIO0JIb30BATh KOOPJAUHATHYIO
PSIMYIO JIJIs1 CpaBHEHUs TpoOei.

®opmMyJIMpPOBATH, 3ANUCHIBATH € OMOIIbLI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOH; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATENIO.

IIpencTaBasitb CMENIAHHYIO IPOOb B BUJI€ HETIPABUIBLHOM U
BBIICJISITH LEIYI0 YacTh YUCIa U3 HEMPAaBUILHON ApOoOH.
BoinoHATH apupmMeTnyecKue 1eiicTBus

C OOBIKHOBEHHBIMU JpOOSIMU; MPUMEHATH CBOMCTBA
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3a/1aud Ha IpoOH.
[Ipumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAKCHUH U
MPEIIOKEHUN

apupMeTUUECKUX NCUCTBUN JIJIsl palliOHATU3AIUU
BBIUKCIICHUM.

BbINOJHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BbIUUCIICHUN;
NnpeaIaratb ¥ NPUMEHATH NPUEMBI IPOBEPKH BHIUUCICHUM.
IIpoBoauTh UccaeT0BAHUS CBOMCTB APOOEH, omupasich

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHUCJIE C TTIOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 IpoOsIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKa3bIBAaHUIA.

Pemath TEKCTOBBIC 3a7]a4H, COJIEpIKaIe IPOOHbIE JaHHBIE, U
3a7]a4¥ Ha HaXOXKJICHUE YaCTH LIEJIOr0 U LIEJIOr0 110 €ro 4acTu;
BBISIBJISITH UX CXOACTBA M Pa3jIu4us.

MopneaupoBaTh X0/ PELICHUS 3a1a4H C IIOMOLIBIO PUCYHKA,
CXEMbl, TaOJIUIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JINYHbBIC PEIICHUS,
3aIlACH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kputuveckn oueHMBaTh MOJYYEHHBIN PE3YIIbTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSSI OTBET

HA COOTBETCTBHE YCIOBUIO, HAXOAUTH OLINOKHU.
3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS apUPMETHKA

Harnsigaas reometpus.
MHOroyroJIbHUK1

10

MHOroyroJbHUKH.
YeThIpEXYTONbHHUK,
PSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCMOJAbB3YS TEPMHUHOJIOIMIO, H300paKaTh

C MOMOIIBIO YEPTEIKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaMTH NpUMeEPBI OOBEKTOB PEATIBHOTO MUPA, UMEIOIINX
dbopMy MHOTOYTOIBHUKA, TPSIMOYTOJIbHUKA, KBaJpaTa,
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paboTta
«ITocTpoenue
NPSMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAaHHOM
Oymarey.
TpeyroiabHUK.
IInomane u
epUMETP
NpSAMOYTOJIbHUKA U
MHOT'OYT'OJIbBHUKOB,
COCTaBJICHHBIX U3
IPSIMOYT OJIbHUKOB,
€ AUHULIBI
U3MEPEHUS

IO AN,
[TepumeTp
MHOI'OYTI'OJIbHUKA

TPEYroJIbHUKA, OLEHUBATh UX JUHEUHBIE Pa3MEPHI.
Bu1uncJsATh: IEPUMETP TPEYTrOJIbHUKA, NPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TJIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJTMHOBAHHOM M KJIE€TYaTOM Oymare KBajpar u
MPSMOYTOJIBHUK C 33JJTaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBaTh CBOMCTBA IPSIMOYTOJIbHUKA, KBaIpaTa MyTEM
AKCTICPUMEHTA, HAOIIOICHUSI, ©3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajJpaTa U MPSIMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTnuecKkue nmpeasioKeHust

C TIOMOIIIBIO CBSI30K «HEKOTOPHINY, «JT1t000i». PacnozHaBaTh
HMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH NPUMeEPbI ¥ KOHTPIIPUMEDHI.

HccaenoBaTh 3aBUCMMOCTD IJIONIAM KBaApaTa OT JIJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHOW CETKHU ISl IIOCTPOCHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPATHI,
TPEYTOJIbHUKH; COCTABJISATH QUTYPHI U3 KBAAPATOB H
PSAMOYTOJILHUKOB U HAXOJIUTh MX ILIOMIAb, Pa30HUBaTh
buUryphl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh UX
IUIOIIA/Th.

BbipaxkaTh BeIMUHUHY TJIOMIAIA B PA3JIMYHBIX €UHUIIAX
M3MEPEHUS] METPUUYECKOW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXKY METPUYECKUMU
EUHULIAMA U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMeEpPaMM NPUMEHEeHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUYECKUX CUTyalusX. Pemats 3axauun

U3 pealibHOM KU3HU, MPeIaraTb U 00CyKIaTh pa3jinvHbIe
CIoCo0bI pELICHUS 3a7a4

JlecsiTuuHbIE APOOH

38

JlecsiTuuHas 3ammuch
npo0Oeii. CpaBHEHHE
JECITUIHBIX
TpoOeii.

JlenicTBus

C IECATUYHBIMH
TPOOSIMHU.
Oxkpyrienue
JIECATHYHBIX
TpoOeii.

Penienre TEKCTOBBIX
3a/1a4, CoJep KaIInX
npobu. OCHOBHBIC
3a/1a494 Ha IpoOu

IIpeacTaBasiTh AeCATUUHYIO IPOOH B BUJI€ OOBIKHOBEHHOI,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKIATH CIIOCOOBI
YIOPSIIOYNUBAHUS JECATUUHBIX IPOOCH.

HN3o00paxkaTth AecATUYHBIE APOOH TOUKAMU HA KOOPJUHATHOU
IIPSIMOM.

BbISIBASITH CXOCTBA U Pa3JnuMsi MPaBuI apuhMETUUCCKUX
JNEUCTBUI C HATYpaJTIbHBIMH YHUCIIAMH U IECATUUYHBIMU
TpoOsiMU, OOBSICHATH UX.

BoinosHATH apudmeTHueckue ASHCTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHIKY U OIIEHKY Pe3yJbTara
BBIYKCJICHUM.

IIpumeHsiTH cBOMCTBA apuPMETHUSCKUX NCHUCTBUN

JUISl palliOHAIN3alUK BBIYUCIICHHIA.

[IpuMeHATH NPABUI0 OKPYIJIEHUS JCCATUYHBIX TPOOEH.
IIpoBoaUTH HCCAEI0BAHMS CBOWCTB JICCITUIHBIX IPOOCH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE

C MIOMOIIIbIO KOMITBIOTEPA), BBIABUIATh TUNOTE3bI 1
PUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAMTH NPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAaHUH.
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PemaTh TEKCTOBBIE 3a]1a4H, COJAEPKALUE APOOHBIE JaHHBIE, U
Ha HAaXO’KJICHHE YaCTH LIEJIOr0 U 1IEJOT0 IO €r0 YacTH;
BBISIBJISITH MX CXOJCTBA M Pa3JIn4Msl.

MoaeaupoBaTth X011 pelIEHN 3aa4 C TOMOILBIO PUCYHKA,
cxembl, Tabnuupl. [IlpuBoanTh, pazdoupars, OlleHNBATH
paszNuYHbIE PEIICHHUs], 3aITUCH PEIICHUI TEKCTOBBIX 3a/ad.
OnepupoBaTth APOOHBIMU YUCIAMH B PEATTbHBIX KU3ZHEHHbBIX
CUTYaIHSIX.

Kputnyeckn oneHNBaTh MOJTYUYEHHBIN pe3yibTarT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HAa COOTBETCTBUE YCIOBHIO, HAXOAUTH OLITUOKH.
3HAKOMHUTBHCS C HCTOPHEN pa3BUTHS apUPMETUKH

HarnsigHast reomeTpust.
Tema u purypsr
B TIPOCTPAHCTBE

MHororpaHHHUKH.
N3obpaxenue
MHOTOTPaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeN.
[IpssMOYyTONBHBIN
napajuiesienumnen,
ky0. Pa3BépTku Kyba
U napajuiesienumnena.
[IpakTnueckas
pabora «Pa3BépTka
KyOa».

O06BéM kyOa,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKpPY KalomeM
MHpe TIPSIMOYTOJIbHBIN NapaliieNenune, Kyo,
MHOT'OTPaHHUKH, ONMUCHIBATh, HCIOJIb3YSl TEPMUHOJIOTHIO,
OLICHUBATH JINHEIHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI OOHEKTOB PEATTBHOTO MHUPA, UMEIOIIUX
¢dbopMy MHOTOTpaHHUKA, MPSIMOYTOJIHHOTO MapaliieNenuIiea,
KyoOa.

M300pakaTh Ky0 Ha KiIeT4aTOM Oymare.

HccaenoBaTh cBOiCTBA KyOa, MPSIMOYTOJIBHOTO
napajuiesenunea, MHOTOrpaHHUKOB, HCTIOJIb3YSl MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenuneaa. MoaeanpoBaTh KyO U napajuieenumne
n3 OyMaru u npouynx MaTepuanoB, 00bSICHATH CIOCO0
MOJIETTUPOBAHMUSL.
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IPSIMOYTOJILHOTO
napasuiejenunena

HaxoauTh n3MepeHusi, BBIMUCIATH TUIOMAh TOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIeA0BATh 3aBUCMMOCTH 00hEMa Ky0a OT JUIMHBI €T0
pebpa, BBIABUTATH H 000CHOBBLIBATH I'MIIOTE3Y.
HabaroaaTh ¥ IPOBOAUTH AHAJOTHU MEKTY MTOHATUSIMH
TUIOIIAM ¥ 00BbEMa, IEpUMETpPA U TUTOIIAIA TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BRICKA3bIBAaHUS

O MHOTOT'PAaHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS Y OTPUIIAHUS BBICKa3bIBAaHUH.
PemaTh 3a1a4u U3 peaibHOM KU3HU

[ToBTOpenue u 06o0IIeHNE

10

[ToBTOpEHUE
OCHOBHBIX ITOHITHI
1 METOJIOB Kypca

5 KJacca,
0000111eHNE 3HAHUI

BouruncJsiTh 3HaYEHUS BBIPAXKEHUH, COAEPKALTAX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH,
BBITIOJIHSATH MTPE0Opa30BaHUS YUCE.

Bri0upaTh c1oco0 cpaBHEHUS YUCET, BBIYMCICHUH,
NPUMEHSITh CBOiCTBA apu(METHUCCKUX JIEHCTBUMA

JUISl palliOHAIN3alMK BBIYUCIICHHI.

OcymecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX IEMCTBUM U
CaMOIIPOBEPKY PE3YIbTaTa BIYUCICHHI.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHUe 3HAHUA IS PELICHUS 3a/1a4 U3 IPYyTUX
y4eOHBIX TTPEMETOB.

Pematpb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIoOCco0BbI pELICHUS 3a/1a4i, BLIOUPATH PAIlHOHAIbHBII
CIocoo

OBILIEE KOJIMYECTBO
YACOB I10 IIPOTPAMME

170
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6 KIIACC
HanmenoBanue pasnena |KonnuectBo OcHOBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4aromuXcs
(Temnl) Kypca 4acoB coAEepKaHNE

HaTypanbHble uncia 30 Apudpmernyeckue BoinoHATh apudmMeTHdeckne qeiicTBUS ¢ MHOIO3HAYHBIMU
NeNCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHUN CO CKOOKaMU U 6€3 CKOOOK; BBIYMCIAATD
HaTypalbHBIMU 3HAYeHMS BBIPAKEHUMN, COIEPKAIINX CTEIIECHHU.
yrcnaMu. YucioBble | BbINOTHATH NPUKUAKY U OLEHKY 3HAUCHUI YUCIOBBIX
BBIPAYKEHUS, BBIPKEHU, MPUMEHATH NPUEMBI IPOBEPKHU pe3yibTaTa.
NOPSAJIOK JIEHCTBUH, Hcnonb3oBaTh NpM BHIYUCIEHHAX TIEPEMECTUTEILHOE U
UCTIOJIb30BaHKE COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,

cKoOOK. OKpyrieHue
HATypaAJIbHBIX YUCE.
JlenuTenu v KpaTHBIC
YHCia; HauOOIbIINN
OO NEeNUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenumocTh CyMMBI U
IIPOU3BECICHMS.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacnpeeTuTEILHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIO’KEHHMSI, CBOMCTBA apu(PMETHUECKUX JICUCTBUH.
HccaenoBaThb YuCI0BbIE 3aKOHOMEPHOCTH, IPOBOUTH
YHUCIIOBBIC SKCIIEPUMEHTHI, BBIIBUTATH 1 000CHOBBHIBATH
TUIOTE3BbI.

@opMyIMPOBATH ONPeaeJIeHUsA JCIUTEN U KPaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 00IIero
KpPaTHOTO, IIPOCTOr'0 U COCTABHOT'O YMCEII; UCIIOIb30BaTh 3TH
MOHSATHUSA MPU PEUICHUU 3a]a4.

I[IpuMeHATH AJIrOPUTMBbI BHIYUCICHHUS HAUOOJBIIETO OOIIETO
JEJUTENS] U HAMMEHBIIIETO 0011Iero KPaTHOTO JIBYX YHCEIl,
AJITOPUTM PA3JI0KEHUS YUCIIA HA MIPOCTHIE MHOKUTEIU.
HccnenoBaTh yCioBHS I€IUMOCTH Ha 4 1 6.

HccaenoBath, 00Cy:Kk1aTh, (OPMYJTHPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIr' O YUCEIl.

HccaenoBath CBOMCTBA AEIUMOCTU CYMMBI U IIPOU3BEACHUS
YHCEeII.

IIpuBOAMTH NMPUMeEPHI YHUCEI C 33IaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBax 4uCell, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTuuecKkue nmpeaioKeHust

C TIOMOIIBIO CBSI30K «H», «UJINY, «ECJIH..., TO...».

PemiaTth TeKCTOBBIC 3a4a4H, BKIIOYAKOIINAE TTOHSITUS
JETUMOCTH, apU(PMETHIECKUM CTIOCOOOM, UCIIOIb30BaTh
nepebop BceX BO3MOKHBIX BapHAHTOB.

MopeaupoBaTh X0 pEIICHUS 3a/1a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauThH, pa3déMpaTh, OLEHNBATH PA3TUYHBIC PEIICHHUS,
3aIMCHU PEUIEHUN TEKCTOBBIX 3a/1a4.

Kpurnueckn oneHuBaTh MOJYYECHHBIN PE3yIbTaT, HAXOIUTh
OIMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIOBUIO

Harnsigaas reomerpus.
[IpsiMbIe HA ITOCKOCTH

[leprieHAUKYIISIpHBIE
IIPSIMBIE.
[lapannenbHble
MpsIMBIE.
Paccrosinne mexay

Pacno3HaBaTh Ha yepTekax, pUCYHKaX CIy4au B3aUMHOIO
PAacMoJIOKEHHS JBYX MPSMBIX.

MN300paxaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOW M KJIETYaTOW Oymare JABE MepeceKarommnecs
MpsIMBbIE, IBE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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IBYMsI TOUKaMH,
OT TOYKH J10 NIPSAMOH,
JUIMHA Mapuipyra

Ha KBaJIpaTHOU CETKE

NEPINEHANKYJISPHYIO TaHHOM.

IIpuBOAMTH NPUMEPHI NTAPATIIETBHOCTH U
NEPHEHANKYJIISIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX NEPIEHIUKYJIAPHBIE U
napajuiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbBHUKA
C IapajuIeIbHbIMHU, NEPIICHINKYIISIPHBIMU CTOPOHAMH.
Haxomuthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKH
110 TIPSIMOM, JUIMHY ITyTH Ha KBaJAPAaTHOU CETKE, B TOM YHUCIIE
UCIOJIb3YS LIMPPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JIpoOH,
COKpareHue apooeil.
CpaBHeHue u
YIOPSIIOYNBAHUE
TpoOeii.
Jlecatuunbie Apoou
U METpUYeCKasi
cucTeMa Mmep.
Apudmernueckue
JICUCTBUS

C OOBIKHOBEHHBIMU
U IECATUYHBIMU
JIPOOSMHU.
OTHOIICHUE.
Jlenenue B JaHHOM

CpaBHMBaATh U YHOPSIA0YUBATH JIpOOH, BLIOMPATH CIIOCOD
CpaBHEHHUsI IpOOEH.

IlpeacTaBasiTh AeCATUYHBIC APOOU B BHJI€ OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIEC B BUJIE JECATHUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbBIE MPeACTABJIEHUN APOOHBIX YHCEI ITPU UX
CpaBHEHUH, NPU BbIYUCICHUAX. MCcMmoab30BaTh ACCATUYHbBIC
JIpoOu Mpu NMpeoOpa30BaHUM BEIMYHH B METPUUECKOM
CHUCTEME Mep.

BoinmonusaTes apudmernyeckue 1eiicTBUSA

C OOBIKHOBEHHBIMH U JIECITUYHBIMU JAPOOSIMHU.

BbI4uCIATh 3HaYCHUA BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBITIOIHATD
npeoOpazoBaHus apobdei, BLIOMPATH CIOC00, MPUMEHATH
cBoOiicTBa apr(METHICCKUX ACHCTBHM I pallHOHATIN3AIIUN
BBIYHCJICHUH.

CocTaBJsATh OTHOUIEHUS U NPONOPIUU, HAXOAUTH
OTHOILIEHUE BEJIUYUH, JCJIUTh BEJIMYUHY B JAHHOM
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OTHOIIIEHUH.
Macmta0,
MPOTIOPLIUSL.
[ToHsaTHE NpOLIEHTA.
Beruucnenue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMUMHBI MO €€
MIPOILICHTY.

Penienne TeKCTOBBIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTrnueckas
pabora «OTHOIIEHHE
JUIMHBI OKPY>KHOCTH
K €€ TuamMeTpy»

OTHOILICHHH.
Haxoauth 3KCnepuMeHTAJIbHBIM NMYTéM OTHOIICHUE JIJTUHBI
OKPYKHOCTHU K €€ I1uaMeTpy.

HNuTepnpeTnpoBaTh MacuTad Kak OTHOIICHUE BETUYMH,
HAXOJMThb MacIITad IIaHa, KapThl U BEIYUCIISATH PACCTOSTHUSA,
UCIOJIb3Ys MacITao.

OOBSCHATD, UTO TAKOE MPOIIEHT, yHOTPEOIATh 00OPOTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIEHTHI B APOOSX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYHMH B IIPOIICHTAX.
BbIuncJsATh POLEHT OT YKCIIA U YUCIIO MO €ro MPOIICHTY.
OkpyrasiTh ApoOH U MPOICHTHI, HAXOAUTh MPUOTMKEHUS
YHCEl.

Pemath 3aga4m Ha 4acTH, IPOLIEHTHI, PONOPLIHH,

Ha HaXOKJIeHHe poOu (TPOIEHTA) OT BETUYMHBI U BETUUMHBI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIH
COCTABIIAET OJHA BeJIMYMHA OT Apyrou. [IpuBoauTs,
pa30upaTh, OLEHUBATH PA3IUYHBIE PELICHUS, 3aMIUCH
pEILIEHU TEKCTOBBIX 3a/1a4.

N3BaexkaTs uHpOpMALNIO U3 TAOIUII U JUATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JAHHBIC,

OTpeeNsITh HanOOoIbIlIee U HAUMEHbIIIEe

U3 MPEJICTABICHHBIX JAHHBIX

Harnsinaas reometpus.
Cummetpust

OceBast cuMMeTpUS.
LenTpanbHas
CUMMETPHSIL.

Pacno3HnaBaTh Ha yepTexkax v H300paKCHUIX, M300PaKaATh
OT PyKH, CTPOUTH C TTIOMOIIbIO HHCTPYMEHTOB QUTYPY
(0Tpe30oK, JIOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B TIPOCTPAHCTBE

OKPYXHOCTb), CAMMETPUYHYIO JAHHOW OTHOCUTEIBHO
IIPSIMOM, TOUKHU.

HaxoauTs nmpuMepbl CHMMETPUU B OKPY’KAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJIBHO MPSMON; KOHCTPYMPOBATh T'€OMETPUUECKUE
KOH(UTypalu, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOLIBIO IU(PPOBBIX PECYPCOB.

HccaenoBathb cBoiicTBa M3yUeHHBIX QUTYD, CBA3aHHBIC

C CUMMETpHEH, UCIIONB3Ys IKCIIEPUMEHT, HaOII0ICHUE,
MO/JIETMPOBAHHUE.

O00CHOBBIBaTH, ONMPOBEPTraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPHUH PUTyp

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTH4YECKUX
BBIPAXKECHUU U
MPEIOKECHUM.
bykBeHHBIE
BBIPXKECHUS U
YHUCJIOBBIE
MOJICTAaHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXKJICHHE
HEU3BECTHOIO

Hcnoan3oBaTh O0YKBBI JIs1 0003HAYEHUS YHCEIl, TPH 3aMTUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABIATh OYKBEHHBIE
BBIPA)XEHUS 110 YCIOBUIO 3aJa4H.

HcciienoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUIsl MX 3aIHCH.

BbIunc/siTh YMCIOBOE 3HAYCHUE OYKBEHHOTO BBIPAKECHUS
IpY 3aJaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIAAN
NpsIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, IIOIIAAN
KpPyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmyTam.
CocTaBasaTh (OpPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOMMOCTbD; IPOU3BOIUTEIILHOCTh, BpEMs, 00BEM
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KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauTh HEM3BECTHBIM KOMIOHEHT apu(pMETUYECKOTO
JNEUCTBUSA
Harnsagnas reomerpust. 14 YeTbIpEXYroabHUK, M300paxkaTh Ha HEIMHOBAHHOM U KJI€TYaTOM Oymare
Durypsl Ha IIJIOCKOCTH IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJBHUKH C 3aJJaHHBIMU CBOWCTBAMU:
[IpAMOYTOJIBHUK, C NapaJlIeIbHBIMU, NIEPIICHAUKYIISIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JIHaroHaJeu.
H3mepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYT'OJIbHHKA.
[Tnomans Gurypsr.
DopmyIIbl
IIEpUMETpa U

I (11PN
IPSIMOYTOJIbHUKA.
[MpubnmxEnnoe
V3MEPEHUE IUIOIA TN
¢buryp.
[IpakTnueckas

CTOPOHAMH, MPSIMBIMU yTJIaMU U JIp., paBHOOEIPEHHBIN
TpeyroyibHUK. IlpeayaraTe u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCIOIB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNUE, CBOMCTBA NPSMOYTOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TpeyroibHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOIIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS

O MPAMOYTOJIbHUKE, KBaJpaTe, pACMO3HABATH BEPHBIE U
HEBEPHBIC YTBEPKIACHUS.

N3mepsATH B CTPOUTH C IOMONIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCMO3HABATH OCTPHIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIIIbI.
Pacno3naBaTh, 1300paxaThb OCTPOYTOJbHBIN, IPSIMO-
YTOJIBHBIN, TYTOYTOJIBHBIN, pAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BoI4ucasTh NEPUMETP MHOTOYTOJIbHHUKA, MJIOIIA/Ib
MHOT'OYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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paborta «Ilnomanp Ha paBHbIE (PUTYpHI, UCTIOJIB30BATh METPUUECKUE €TUHULIBI
Kpyra» U3MEPEHUs UTMHBI U TUTOLIAH.

Hcnoab3oBaTh NpUdIMAKEHHOE H3MEPEHUE IIMH U
IJI0IAJIeH Ha KJeT4aTon Oymare, mpuOIMKEHHOE U3MEpPEHUE
JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lon0oXUTEIBHBIC U 40 Llenbie uncna. IIpuBOAMTH NPUMEPHI UCTIOJIB30BAHUS B PEAIBHOM KU3HU
OTpUIIATEJIbHBIE YUCTIA Moaynb yucna, MOJIOKUTEIBHBIX U OTPULIATENBHBIX YUCET.
reoMeTpuyecKas N300paxaTh 11€JIbIE YKCIIA, IOJIOKUTEIbHBIE U
HMHTEpIpeTalus OTPUIATEJIbHBIE YMCJIAa TOYKAMU Ha YHUCIIOBOM MPSMOM,
MoyJis. UUCIOBBIE HCI0Jb30BATh YUCJIOBYIO MPSIMYIO JJIsl CPABHEHUS YHUCEII.
MIPOMEKYTKH. IIpuMeHATH MpaBWJIa CPAaBHEHUS, YIOPSIA0YUBATD 1IEJIbIC
IonmoxuTtenbpHbIC U YHUCJIa; HAXOAMTh MOJYJIb YUCJIA.
OTpPHULIATEIIbHBIE @opMyIMPOBATH MPABWJIA BEIYUCIICHUS C MOJIOKUTEIbHBIMU
yucna. CpaBHEHUE Y OTPULATEIILHBIMU YHUCJIAMHU, HAXOAMTH 3HAYEHMS
IMOJIOKUTEIIBHBIX U YHCJIOBBIX BBIPAXKEHUH, CONEPKAIINX ICHCTBUA
OTPpHULATCIIBbHBIX C MOJIOKUTCIBbHBIMHU U OTPULIATSIbHBIMU YN CJIAMHU.
YUCEIL IIpMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS
Apudmetnueckue JUTSI IpeoOpa3oBaHus CYMM U POU3BEICHUN
JICUCTBUS

C MOJIOKUTEIbHBIMH
U OTpHUILIATEIHLHBIMU
YHCIIAMH.

Pentenune TekcTOBBIX
3a1a4
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[IpencraBineHue JaHHBIX

[IpamoyroibHas
CHUCTEeMa KOOpIUHAT
HAa TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cronbuarsie u
KPYTOBBIC
JMarpaMMel.
[IpakTrnueckas
pab6ota «Iloctpoenue
IarpamMmm.
Pemienne TekcToBBIX
3a/1a4, coaep Kammx
JAHHBIE,
NPEACTABICHHBIE

B TA0JIMIaX U

Ha Juarpammax

OO0BSICHATH U MWJUTKOCTPUPOBATH MOHATHE TTPSIMOYTOJIBHOMN
CHCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIB30BATh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJAMHATHOM INIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cTosI0UaTHIE U KPYTOBBIC IUATPAMMBI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOYATHIC
nuarpaMmmbel. Ucnmosib3oBaTh HH(pOPMALMIO,
NpeACTaBICHHYIO B TaOJIUIIAX, HA UarpaMMax sl PeIICHUS
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAIbHON KU3HU

Harnsinaas reometpus.
Durypsl B IPOCTPAHCTBE

[IpssMOYyTONBHBIN
napajuiesienumnen,
KyO, mpu3Ma,
nupamu/ia, KOHyC,
WIAH]IP, T3P U
cepa.
N3o0paxenue

Pacno3HaBaTh Ha yepTexKax, pUCYHKaX, OMUChIBATH
nupaMuay, Opu3My, HAIUHIP, KOHYC, II1ap, H300PpaxKaTh UX
OT PYKH, MOAeJIMPOBATH U3 Oymaru, riacTUINHA, TPOBOJIOKH
u ap. llpuBoauts mpuMepbl 0OBEKTOB OKPYKAIOLIETO0 MUPA,
UMEIoInX (OPMBbI HA3BaAHHBIX TEJL.

Hcnmoab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, rpaHb,
OCHOBaHUE, BHICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. Ilpumepsr
pa3BEPTOK
MHOT'OTPaHHUKORB,
UJIUHIpA U KOHYCa.
[IpakTnueckas
pabora «Co3nanue
MOJIeNIEN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
€AMHULIBI U3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJILHOTO
napajuiesieruIena,
Ky0a, hopMyJIbI
00BEMa

N3yuaTsp, Ucnonb3ys SKCIEPUMEHT, HAOJIIOIEHUE, U3MEPEHHUE,
MOJENUPOBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HAa3BaHHBIX TEJI, BBISAAIBJIATH CXOACTBA U
PA3IMYUA: MEXIY IUPAMUION U IIPUZMON; MEXKIY
UUJIMHIAPOM, KOHYCOM U IIAPOM.

Pacno3HaBaTh pa3BEPTKY Napajuieenunena, Kyoa, mpusmsl,
NMpaMU/JIbl, KOHyCa, HUWIMHAPA; KOHCTPYUPOBATH JaHHbIE
TEeJa U3 pa3BEPTOK, CO31aBATh UX MOJIEIIH.

Co3xaBaTh MOJ€JIU [TPOCTPAHCTBEHHBIX QPUTYp (U3 Oymary,
MPOBOJIOKH, TUTACTHIIMHA U JIP.)

N3mepsaTh HA MoaeasiX: ITUHBI pEOEp MHOTOTPAHHHUKOB,
JUaMeTp Lapa.

BoiBoauth ¢popmMyiry 00bEMa MPIMOYTOIHHOTO
napajuieNenuIes1a.

Boruucasth no gpopmysiam: 00bEM IPSIMOYTOIBHOTO
napaJiesienumnenia, Kyoa; MCrioJb30BaTh €IMHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajiesIeUIe10B; peliaTh 3aJa4M C PEaJbHbIMU JaHHBIMU

[ToBTOpeHue, 00001ICHNUE,
CHCTEMAaTH3aIUs

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KYPCOB 5
1 6 KJIaCcCOB,
000011IeHNE U
cUCTEMaTHu3aIus
3HAHUM

BbI4uCIATh 3HaYCHUA BBIPAKCHUM, COJEPKAIIUX
HaTypaJbHbIC, LIENbIC, OJIOKUTEIIBHBIE U OTPULATEIIBHBIC
YKcIiia, OOBIKHOBEHHBIE U JICCITUYHBIE IPOOH, BBHITTOIHATH
npeoOpa3oBaHus YUCE U BBIPAKEHU.

Bri0upaTh ciocod CpaBHEHUS YKUCEN, BBIYMCICHUN,
NPUMEHSATDH CBOIMCTBA aprU(PMETHICCKUX TCUCTBHMA

JUISL pallMOHAIN3AI[MY BIYUCIICHUN.
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Pemate 3aja4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHU 3a1a4 U3 IpyTUX
IIPEIMETOB.

PemaTh 3a1a4n pa3HbIMHU CIIOCO0aAMHU, CPABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4u.

OcyuecTBIATE CAMOKOHTPOJIb BITIOJHAEMBIX JICHCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

Anrebpa sIBIsieTCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOINET0 00pa3oBaHUS:
oHa oOecrieyrBaeT M3yUYCHHUE APYTUX AUCIUILUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIsi IPOJOJIKEHUST 00pa3oBaHus U
B TIOBCEHCBHOW >kM3HM. Pa3BuThe y O0Oydaronuxcsi Hay4YHBIX MPEJICTABICHUN
O TPOUCXOXKACHUU M CYIIHOCTH ajreOpanueckux aOCTpakiHii, Crocode OTpaKeHHs
MaTeMaTHYEeCKON HAayKOW SBIEHUW M TIPOIECCOB B TMPUPOJAEC U OOIIECTBE, POJHU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM MO3HAHUU M B MPAKTHUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUSI W KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL afanTaluyd B COBpeMeHHOM U poBoM ol1riecTBe. M3ydenue anreOpsl ooecreuynBaeT
pa3BuUTHE yMEHHS HaOI0IaTh, CpPaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJICHUS, CHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUST W BBIBOJIBI, (OpMyIupoBaTh yTBepxkaAcHUsA. (OCBOGHHE Kypca alreOpsl
oOecrieurBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarOIIUXCS: OHM HCIOJIB3YIOT
NEyKTUBHBIC WM WHIYKTUBHBIE pPACCYXJACHUS, O0O0O0OIICHHE U KOHKPETU3AIMIO,
a0bcTparupoBanue u aHanoruto. Ooydenue aiaredpe npeanoiaraeT 3HaYMTEIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHPHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTENIBHOE PEIICHUE
3a/1a4 SIBJISETCS peanu3alueit 1eaTeIbHOCTHOTO MPUHIIUIA 00 yIeHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJCP)KATEIbHO-METOIMUCCKUE JTUHUU:
«Hucna u BEIYUCICHUN», «AreOpandecKue BhIPAKCHUN», «Y paBHCHUS U HEPABCHCTBAY,
«DOyHkuum». Kaxmas w3 3THX COJEpKATEIbHO-METOAUYECKUX JIMHUKM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET M3YUECHHUS Kypca, B3aUMOJACHCTBYS C IPYTUMHU €ro JIMHUIMHU.
B xone n3ydyenust yueOHOro Kypca 00ydJaronuMes IPUXOIUTCS JJOTHIECKH PacCyX/1aTh,
HCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM $S3bIK. B CBSI3M ¢ 3TUM B MporpamMmy
y4aeOHOro Kypca «Anredpa» BKIOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jiellaXx MaTeMaTH4YeCKoro oOpa3oBaHHUS M CIIOCOOCTBYIOIIHC
OBJAJICHUI0 OOYYalOIMMHUCS OCHOB YHHUBEPCAJBbHOTO MAaTEeMaTHYECKOIO  SI3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOro Kypca « Anredpay sBisieTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM JJIsI JajbHEUIIIETro
M3y4YEeHUsT MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCS JIOTMYECKOTO
MBIIIJICHUS, (POPMUPOBAHMIO YMEHHUS IMOJB30BATHCS  AITOPUTMAMHU, a TakKkKe
MPUOOPETCHHUIO TIPAKTUYECKUX HABBIKOB, HCOOXOJMMBIX IS ITOBCETHCBHON >KH3HH.
PazBuTre MOHATHS O YHWCIIE HAa YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHHUS CBSI3aHO
C paIMOHAJBbHBIMU M MPPAIMOHATBHBIMU YHCIaMU, (POPMUPOBAHUEM TMPEACTABICHUM
O JICHCTBUTEJIBLHOM YHCJE. 3aBEpPIICHUE OCBOCHUS YMCIOBOW JIMHUA OTHECEHO
K cpeliHeMy 00111eMy 00pa30BaHUIO.
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Conepxanue IByX anreOpandeckux JUHUN — «AnreOpanuecKkue BBIPOKECHUS» U
«YpaBHEHUS W HEPaBEHCTBa» CMOCOOCTBYET (POPMHUPOBAHUIO Y  OOydYaIOIIUXCS
MaTeMaTUYEeCKOTro arnmapara, HeOOXOIUMOTO JJIsl pEeUICHHs 3a/1ad MaTeMaTUKHU, CMEKHBIX
MPEIMETOB M TMPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOro 0OIIEro
oOpa3oBaHusl y4yeOHBIM MaTepual TPYIIUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKEHU.
Anrebpa JEMOHCTPUpPYET 3HAUYCHHE MATEMaTUKM KakK s3blka JUIsl  TOCTPOCHUS
MaTeMaTUYECKUX MOJICJICH, OMHMCAHMsI MPOIIECCOB U SIBJICHUM peaibHOro Mupa. B 3amaun
oOydeHus anredpe BXOIAT TaKkKe JajdbHEHIIee pa3BUTHE AITOPUTMUUYECKOTO MBIITUICHHUS,
HEOO0XO0IMMOTO, B YACTHOCTH, JIJIsS OCBOSHHUS Kypca MH(GOPMATUKH, U OBJIA/ICHUE HaBbIKaMU
JNENYKTUBHBIX paccyxaeHuid. IIpeoOpa3oBaHue CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEN K MAaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanue (QyHKIMOHAIBHO-rpadUueCKON JMHUU HAIEJICHO Ha TMOJIy4YeHHE
oOydJarolmuMuCsl 3HAHUM O (PYHKIUSAX KaK BaKHEWIIEW MaTeMaTHYeCKOW MOJIeNn
JUISl OTIMCAHUS U MCCIICIOBAaHUS PA3HOOOPA3HBIX MPOIECCOB W SIBICHUU B MPHUPOJE H
obmectBe. M3ydyeHue marepuana CocOOCTBYET Pa3BUTHIO Y OOYYaIOMIUXCS YMEHHS
UCIIOJIH30BaTh PA3JIMYHBIC BhIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH — CJIIOBECHBIC,
CUMBOJIMYECKHE, TpaduUecKre, BHOCUT BKJIaJ B (hOPMUPOBAHUE MIPEJCTABICHHUN O POJIU
MaTEeMAaTHK{ B Pa3BUTHH ITUBUIIU3AIUN U KYJIBTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHBIM Kypc «Anredpay,
KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasjieibl cojepxkanusa: «Yucma u
BBIUMCIICHUS», «ANreOpanyeckre BBIPAKEHUS», «YpaBHEHUS U HEPaBEHCTBAY,
«DYHKIHAN.

OO0miee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX JJIA HW3Y4YEHHUS Yy4eOHOTo Kypca
«Anre6pay, — 306 yacoB: B 7 kmacce — 102 yaca (3 gaca B Heienio), B 8 Kimacce —

102 gaca (3 yaca B Heaemo), B 9 kimacce — 102 gaca (3 gaca B HEZIEIO).

COJEPKXAHUE OBYUYEHUA

7 KIIACC
Yucia 1 BBIYMCICHUA

JpoOu 0OBIKHOBEHHBIE U IECSITHUHBIE, IEPEX0]] OT OAHOU (HOPMBI 3amucH Ipodei K
npyroil. IloHsiTME palMOHAIBHOTO 4YHWCIIA, 3alKCh, CPABHEHHUE, YIOPSIAOYMBAHUE
palMOHANIBHBIX 4YHceNl. ApudMeTHYecKue ACHCTBUS C pallMOHAIBHBIMU YHUCIAMHU.
Peuiennie 3a1au u3 peanbHOU MPAKTUKUA HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypajJbHBIM [OKa3aTelieM: ONpeelICHHE, npeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OMpESICHHS, 3amuch OONbIMX uuced. [IpoleHThI, 3amuch
MPOIICHTOB B BHJE NpoOW W ApoOW B BHUAEC MPOIEHTOB. Tpu OCHOBHBIE 3a/aydl Ha
MPOLIEHTHI, PEIICHHUE 3a]]a4 U3 PEeaIbHON MPAKTHUKHU.

[IpuMeHeHue MPU3HAKOB JEIUMOCTU, PA3JIOKEHUE HA MHOXHUTEIH HaTypajdbHbBIX
qucen.

PeasnbHble 3aBUCUMOCTH, B TOM YKCIIE pAMasi U oOpaTHasi MPONOPLHUOHATILHOCTH.
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AJireOpanyecKue BbIpasKeHHU s

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAXKECHUA C IEpEMEHHOW. JlomycTumsblie
3HA4YEeHUS NEpeMEHHBbIX. [IpencTaBiieHHe 3aBUCHMMOCTH MEXKIYy BEIMYMHAMU B BHJIE
¢opmynbl. Beruncnenus no ¢opmynam. IlpeoOpaszoBaHue OYKBEHHBIX BbIpaXKEHU,
TOKJIECTBEHHO PAaBHBIE BBIPAKEHMUS, MPAaBUIIa IPEOOPA30BaHUS CYMM M MPOU3BEIECHUH,
MpaBUJIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX CIaraeMblX.

CBOIICTBa CTENEHU C HATYpPaJIbHBIM ITIOKA3aTEIIEM.

OnHowrensl u MHOrowieHbel. CreneHb MHOrowieHa. CloKeHUE, BBIYUTAHHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpMYJbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAT CyMMbI U
KBaapar pasHocTd. Dopmysia pasHOCTH KBAaApPaToB. PasjiokeHHEe MHOIOYJICHOB
Ha MHOHUTEIH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHUE C OJTHOU IIEPEMEHHON, YMUCIIO KOPHEN JTUHEWHOT O YPaBHEHUS,
peuieHne JHMHENHBIX ypaBHEHUW. (COCTaBlieHHE YpaBHEHUM 110 YCJIOBHUIO 3aJayu.
Pemienne TeKCTOBBIX 3a/1a4 € IIOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMU M ero rpadpuk. Cucrema ABYyX
JMHEWHBIX YPAaBHEHUH C IByMs II€pEMEHHbIMU. Pelienne cucteM ypaBHEHHM criocoOoM
NOACTAaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUUH

Koopaunara Touku Ha npsimoil. YuciioBble TPOMEXYTKU. PaccTosiHue Mexay NIByMs
TOYKaMH KOOPJIMHATHOM MIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcircca U opiMHATa TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmyaamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsatne dhynkmuu. 'paduk ¢yskmuu. CBoiicTBa
byakumii. Jluneiitnas ¢ynkuus, e€ rpaduk. I'paduk ¢pynkumm y = |x|. ['paduyeckoe
pEIIEHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWUHBIX YPaBHEHUM.

8 KJIACC
Yucua 1 BBIYUCICHUSA

KBaapatusiii kopenb u3 uncina. [lorstue o0 uppanroHaibHOM uncie. JecaTuanpie
MpUOITMKEHUST HppaAIMOHANBHBIX 4Yucesn. CBOWCTBa apu(PpMETHYECKUX KBAJIPATHBIX
KOpHEW U X NIPUMEHEHHE K MPEe0Opa30BaHUI0 YUCIOBBIX BHIPAXKEHUN U BHIYUCICHUSM.
JleficTBUTEIBHBIC YHCIIA.

Crenens ¢ 1enabIM NOKazaTesneM u e€ cBorictBa. CTaHapTHas 3aIlKUCh YKCTA.

AJireOpanvecKne BbIpasKeHU s
KBangpaTHsiil TpéxusieH, pa3ioKeHHe KBAAPATHOrO TPEXUIeHAa HA MHOXKHUTEIH.
Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpanyeckoi apoodu. CioxeHue,
BBIYMTAHUE, YMHOXKEHUE, JISJICHUE anreopanueckux apooeit. PaninoHanbHble BhIpaKeHUS
U UX npeoOdpa3oBaHUeE.
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YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Pemienue ypaBHEHHM, CBOAAIMXCSA K JIMHEWHBIM U KBajgpaTHbIM. IIpocrenmine
IpOOHO-pAlMOHANIBHBIE YPABHEHHS.

['paduueckass uHTEpIpeTalvsi YpaBHEHUH C JABYMs IEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMepsl peleHns CUCTEM HEJIMHENHBIX
YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnioBple HEpaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OOHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJTHOW NepeMEeHHON. CUCTeMBbI
JIMHEMHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

DyHKUUHA

[lonstue ¢pynxuuu. OOMaCTh ONpeneNeHus U MHOXKECTBO 3HAUYCHUU (DYHKIMH.
CrniocoOb! 3aanust QyHKIUMA.

I'padux pynkuun. Urenue croiictB pyHkuuu no e€ rpaduxy. [lpumepst rpadukos
(GyHKIIUH, OTpakaloUIUX pealbHbIE MPOILIECCHI.

OyYHKIMH, OMUCHIBAIOLIUE MPSAMYIO K 00paTHYIO MPOMOPIIMOHATIBHBIE 3aBUCUMOCTH,
ux rpadpuxu. Oynximn y = X2, y = x%, y =Vx, y=|x|. I'paduueckoe pemeHne ypaBHeHHit
U CHCTEM YPaBHEHUH.

9 KJIACC
YucJa 1 BLIYUCJIEHUS

PanmionanpHble uHMCla, WPpAlMOHAIBHBIC YHCIA, KOHEUHbIE M OECKOHEYHBIE
JeCATUYHBIE TpoOu. MHOXECTBO JACHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIa KakK
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSIMOIA.

CpaBHeHnue JIEMCTBUTEIIHLHBIX YHCell, apupMeTHIECCKHE JIEUCTBUS
C ICUCTBUTEIILHEIMU YHCJIAMH.

PasMepbl  0OBEKTOB  OKpY)KAlOIIEro  MHpa, JUIATCIBHOCTH  TPOIIECCOB
B OKPYXaroIeM MUPE.

[TpubnmkEHHOE 3HAYCHWE BEIWYMHBI, TOYHOCTh NpuOMmmKeHus. OKpyrieHHe
yucell. [Ipuknka u oeHkKa pe3yabTaToB BBIYMCICHUMN.

YpaBHeHUs] 1 HEPAaBEHCTBA

JIuneiiHOe ypaBHeHUE. Pelienue ypaBHEHUM, CBOIAIIMXCS K JIMHEHHBIM.

KBanpatnoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [[puMepsl perieHus: ypaBHEHUN TPEThEU U YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.

VYpaBHeHne c naByMsl NIepeMEHHbIMU U ero rpaduk. Pemienue cucrem IByX
JIMHEMHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH. Penienne cucteM AByX ypaBHEHUM, OJHO
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U3 KOTOPBIX JIMHEWHOE, a IPYyroe — BTOpoii crenenu. [ paduueckas nHTeprpeTaus
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au alreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEeHHOW. PemeHue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHoM. KBanpaTHbie HepaBeHcTBa. [ paduyeckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs IIEPEMEHHBIMU.

DOyHKUUH
KBanpatuunas ¢yukius, e€ rpaduk u cBoiictpa. [lapabosa, KoopaAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbI.

I'papuxn Qynkumit: y= £x, y= £x+b, y= kTy = x%,y=Vx, 7y =|xl,
X
U UX CBOMICTBA.

YucaoBble MOCAE10BATEILHOCTH M MPOTPeCcCHH

IlonsTne YHMCIOBOM  MOCJIEJOBATSIBHOCTH. 3aJaHUe  I10CJIEIOBATCILHOCTH
peKyppeHTHOI dopMyno u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMerpuueckas mporpeccud. Dopmynbl N-TO  YiIeHA
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBI MTEPBHIX N WICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPJAWHATHOM TUIOCKOCTHU. JIMHEHHBIA M SKCHOHEHIUAIbHBIM pocT. CIOXKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATbBI

[lpenMeTHBIE  pe3yiabTaThl ~ OCBOCHHS ~ INPOrpaMMBI  y4eOHOro  Kypca
K KOHITy 0Oy4eHHs B 7 KJacce:

Yuciia 1 BBIYUCTCHUSA

BrImoHATh, coueTast yCTHBIC U TUCbMEHHBIC TPUEMBI, apU(DMETHIECCKUE TCHCTBUS
C palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHUS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYMCIICHHUS 3HAYECHUN JAPOOHBIX BBIPAKEHUMN, COJEPIKAMNUX OOBIKHOBECHHBIC
1 JEeCATHYHBIE TPOOH.

[lepexoauth OT omHOW (OPMBI 3amUCH 4YHCENl K JApyroi (TpeoOpa3oBBIBATH
NECATUYHYIO JApOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUYHYIO, B YACTHOCTH
B OCCKOHCYHYIO JICCATUIHYIO IPOOK ).

CpaBHUBATH U YIOPSAJOUYUBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJIsITh Yca.

BbINONHATh NMPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY 3HAaY€HUM
YUCJIOBBIX BBIp@KEHUI. BBINOMHATH NEUCTBUS CO CTENEHSIMU C HaTypajJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsATh TPU3HAKU JETUMOCTH, Pa30KEHUE HA MHOXUTEIW HaTypalbHBIX
qucen.
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Pemarts npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4YH, CBA3aHHBIE C OTHOLIEHUEM BEJIMYMH,
NPONMOPLUOHAIBHOCTBIO  BEJIWYHH, MPOLEHTAMH, HWHTEPIPETUPOBATD PE3YJIbTATHI
pelIeHus 3a1a4 C YYETOM OTPAHUYCHUH, CBS3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX
00BEKTOB.

AJireOpanyecKue BbIpasKeHHU s

Ucnonw3oBaTh anreOpandeckyrd TEPMHUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH €&
B MPOIECCE OCBOEHUS yU4eOHOr0 MaTepuaa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUNW TIPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BoinonHsaTe mpeoOpa3zoBaHus 1EJIOT0 BBIPAKEHUS B MHOTOUYICH IPUBEIACHUEM
MOJ00HBIX CJIAaraéMbIX, PACKPBITUEM CKOOOK.

BbINOJIHATE YMHOXKE€HUE OJTHOUJICHA HA MHOTOWIEH U MHOTOYJIEHA Ha MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBaJpaTa CyMMbBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh Pa30kKEHUE MHOTOWICHOB HA MHOKUTEIN C TTOMOIIbIO BEIHECEHUSI
3a CKOOKHM OOIIEro MHOXWTEJS, TPYNIHUPOBKU CllaraeMblX, MNPUMEHEHUs (OopMy
COKpAIIEHHOTO YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS pa3IMYHBIX 3a7ad
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKH.

HUcnonp3oBaTh  CBOMCTBA  CTENEHEW C  HATypajJbHBIMH  MOKAa3aTEIsAMHU
TUTs1 TTpeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemrats nuHeliHbIE ypaBHEHHS C OJJHOM EPEMEHHOM, TPUMEHSIS ITPaBUJIA IIEPEX0/Ia
OT UCXOJHOTO YpPaBHEHUSI K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, ABISETCA JIA YHUCIO
KOpPHEM ypaBHEHHUSI.

[IpumensaTh Tpaduueckue METOABl MPHU PENICHUW JIMHEHHBIX ypaBHEHUH M HX
CUCTEM.

[TonOupaTh mpuMepsI Map YKCe, SBISIONIUXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS
C ABYMS IEPEMEHHBIMU.

Ctpouth B KOOPJMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JBYMS
MIEPEMEHHBIMH, TOIB3YSCh TPaQUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPAaBHEHHUS.

PemaTe cuctembl IByX TMHEMHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU, B TOM YHCIIE
rpadudeck.

CocTtaBiTh U peuiaTh JUHEHHOE YPaBHEHUE WJIM CUCTEMY JIMHEUHBIX ypaBHEHHI
[0 YCJIOBHUIO 3aJla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJyYEHHBIN PE3yJIbTaT.

DOyHKUUN

N300pakaTb Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HMHTEpPBaJbl, 3alHUCHIBATH YHUCJIOBBIE MPOMEXKYTKHU
Ha anreOpanvecKkoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOM TIOCKOCTH TOYKH MO 33IaHHBIM KOOPAUHATAM, CTPOUTD
rpaduku TuHEeHbIX QyHkuuid. CTpouts rpaduk pyHkuuu y = |x|.
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OnuceiBaTh C NOMOLIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEJIUYUHAMU:
CKOPOCTb, BpEMsl, PacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnoco0 TMpeACTaBICHUS U aHalu3a UHOOpMaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCHUMOCTEM.

[IpeamerHbie pe3ynbTaThl OCBOCHUSI MPOrPAMMBI Yy4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa 1 BbIYUCTCHUA

Hcnonp30BaTh HavaldbHbBIE MPEACTABICHUS O MHOYECTBE JIEMCTBUTEIILHBIX YUCEI
JUISL CPaBHEHMS, OKPYIJICHUS M BBIYUCIICHUHN, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOU MPSMOM.

[IpuMeHsTh MOHATHE apU(PMETUYECKOTO KBaJPAaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHU, HCIOJB3Ys TPH HEOOXOJUMOCTH KaJbKYJATOP, BBITIOJHATH
npeoOpa3oBaHusl BBIPaXEHUN, COACPKAIIUX KBAJPATHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpPHEM.

Hcrnons3oBaTh 3amycu OOJBIINX U MaJIBIX YHUCEI ¢ TTIOMOIIBIO ECITHYHBIX TpoOeit
U crerieHeit uucia 10.

AJuireOpanyecKkue BbIpasKeHUsA

[TpuMeHSTh TOHSATHE CTETICHU C IEJIBIM TTOKa3aTesIeM, BBITIOJIHATE MTPe0oOpa3oBaHuUs
BBIPAKCHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKACCTBEHHBIE IpeoOpa3oBaHUs paIlMOHAIBHBIX  BBIpaKCHUU
Ha OCHOBE ITPaBWJI JICHCTBUHN HAJl MHOTOUJIEHAMH M aJIre0pandecKUMH IPOOSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[IpumensTs TpeoOpa3oBaHUs BBIPAKEHUM U PEMICHHS Pa3IMYHBIX  3a7ad
13 MaTeMaTUKH, CMEXHBIX TIPEAMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE, KBagpaTHbICE YPAaBHEHHS W PAUUOHAIBHBIE YpaBHEHMS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM
quclie ¢ TpUMEHEHHeM rpaduyecKux NpeacTaBieHnid (yCTaHABIUBAaTh, WMEET JIU
YpaBHEHHE WIIM CUCTEMA YPABHEHUN PELICHHUS], €CIIM UMEET, TO CKOJIbKO, U MPOUEe).

[lepexoanTh OT COBECHON (OPMYITHPOBKH 3aa4y K €€ anreOpandeckoir Moenu
C MMOMOIIBK) COCTABJICHUS YPABHEHUS WM CUCTEMbl YpPABHEHUMN, WHTEPHIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJYYEHHBIA PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JIsI CPABHECHMS, OLICHKH, PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX CUCTEMBbI, J1aBaTh rpaduyecKyro
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUUH

[lonumaTe M UCHOJIB30BaTh (PYHKIMOHAIbHBIE TMOHATHS M S3bIK (TEPMHHBL,
CUMBOJIMYECKUE O0O03HAUCHUSI), OMNPEACNATh 3HaYeHUE QYHKIUU [0 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutsb rpapuku 37eMeHTapHbIX QYHKIUNA BUJIA:

y="" y=x? y= x3 y= +xy=|x|, onmucsBaTh CBONCTBA YNCIOBOIl QyHKIHH
X

o e€ rpaduxy.

[IpeamerHbie pe3yibTaThl OCBOSHUSI MPOrPAMMbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa 1 BbIYUCTCHUA

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIE U UPPALMOHAIIBHBIE YU CIIA.

Beinonusate apudmeTndyeckue MEUCTBUS C PAlMOHAIBHBIMM YHCIAMH, COYETast
YCTHBIE M TIMCbMEHHBIC MPHUEMBI, BBIMOJIHATh BBIYHUCIEHHUS C UPPALUMOHAIBHBIMHU
YHCJIaMU.

Haxomute 3HaueHUs CTENEHEW C LENbIMUA TMOKA3aTEeIsIMU U KOPHEUW, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraaTh  JEUCTBUTENIBHBIE UWCJA, BBINOJHITH MOPUKUAKY pe3yjbTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pewmrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPaBHEHHs, CBOIAIIMECS K HUM,
npocTeiime 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiath cuctemsbl IBYX JIMHEHMHBIX YPaBHEHHU C IBYMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JIMHEUHBIM.

Pemath TeKCTOBBIE 3a7ja4K aAIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBoAUTH MPOCTEUIINE UCCICNOBAHUSA YPABHCHUNW W CUCTEM YPaBHECHHWH, B TOM
quclie ¢ TNpUMEHEHHEeM TrpaduyecKux TMpeCcTaBIeHu (yCcTaHABIWBAaTh, WUMEET JIH
YpaBHEHHE WA CUCTEMA YPABHEHUM PELLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaTe nuHeliHbIE HEPABEHCTBA, KBAPATHBIC HEPABEHCTBA, N300paKaTh peIICHUE
HEPABEHCTB HA YHCJIOBOU MPSIMOM, 3alMChIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIUCBIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUH PA3JIMYHBIX 33/1a4.

DOyHKUUN
PacnoznaBath (QyHKIIMHM U3Y4YEHHBIX BHUA0B. Iloka3piBaTh CXEMaTHUUYECKH
PacCITOIOKCHHE Ha KOOPJAWHATHOW IIOCKOCTH TpaduKoB (GYHKIHMH BUma: y = £X,

* _
y=#x+b y= ", y=ax*+bx+c, y= x3, y= x, y=|x| B 3aBucumoctu
X
OT 3HaYeHUN KO3(PPULIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIUH.
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Crpoutrb u wu300paxarb CXeMaTH4YECKH TrpaduKd KBAaJPaTUUHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIMI MO UX rpauKam.

Pacnio3HaBaTh KBaZpaTHUHYIO (yHKIMIO 1O (opMmyse, MNPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUMNA U3 peadbHOM KU3HU, (U3UKU, TEOMETPHH.

YucsioBble MOCTEA0BATETLHOCTH W MPOTPeCCHH

PacriozHaBaTh apu(pMETHIECCKYIO M TEOMETPHUCCKYIO TIPOTPECCHUU TP Pa3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BBIYUCIICHUS C UCTIOIB30BaHKEM (HOPMYJ N-TO WieHa apuhMETHIECKON
¥ TEOMETPUYCCKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WICHBI MOCIICIOBATSIIBHOCTA TOYKAMHU Ha KOOPAMHATHON MJIOCKOCTH.

Pemats 3amaun, cBA3aHHBIE C YUCIOBLIMHU ITOCIEI0BATEILHOCTIMU, B TOM YHCJIE
3aJ1ayy U3 peaIbHOM )KM3HU (C UCTIOJIB30BAaHUEM KaIBKYJISITOPA, ITU(POBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KoauyecTBo OcHOBHOE OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00 y4aromuXcs
(Temnl) Kypca 4acoB CoAEpKAHUE
Yrcna v BEIYMCICHUS. 25 [lonsitue CucremaTu3npoBaTh M 000ramaTh 3HAHUS
PanronanbHbIe YUCa PaIMOHAILHOTO YUCa. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernyeckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeoOPa30BHIBaAS
JENCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHHE,
yIOPSIIOYMBAHUE
palMOHATBHBIX YUCET.
CrernieHp

C HaTypaJbHbIM
IOKa3aTeJIeM.
Penienue oCHOBHBIX
3a/1a4 Ha Ipoow,
MIPOLIEHTHI

13 pealbHON
MPaKTUKH.

[Ipu3Haku eIUMOCTH,
pa3I0KECHUS

Ha MHOKUTEIIA
HaTypaJbHBIX YUCEIL.

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHCYHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3Hoo0pa3Hble CIOCOOBI U MPHUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHMI,
COJIepIKalIX OOBIKHOBEHHBIE U IECATUIHBIE IPOOH:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOH M OOBIKHOBEHHYIO IECATUIHOMN, TIPUBOIHUTH
BEIpaXeHHUE K popme, Hanbosiee yaA0OHOM! 111 BEIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIETICHHE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

I[IpuBOAUTH YHCI0BbIE U OYKBEHHbIE IPUMeEPbI CTEIICHU
C HATYpaJIbHBIM MTOKa3aTeNIeM, OOBSICHSS 3HAUCHUS
OCHOBAHHMSI CTETICHH U TTOKA3aTeNsl CTETICHH, HAXO/IUTh
3Ha4YeHUs cTereHel Buaa a" (a — ro0oe parmoHaIbHOe
YUCJ0, N — HATYpaJIbHOE YHUCIIO).
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Peanbuble IoHuMAaTh CMBICII 3alTMCH OONBIINX YHCEIT C TOMOILBIO
3aBUCUMOCTH. [IpsimMast | mecsTuuHbIX OpoOel u cTeneHeil uncna 10, mpuMeHsITh UX
u oOpaTHas B PEAJIbHBIX CUTYALUIX.

IPONOPLHUOHATIBHOCTH | IIpUMeHsITh PU3HAKY IETUMOCTH, Pa3I0KEHUS Ha
MHOKUTEIIN HATYPaJIbHbBIX YHCETI.

PemaTtp 3aa4u Ha 9acTH, TPOIICHTHI, MPOTIOPIINH,

Ha HaXOXJIeHHE IpoOu (MPOIEHTA) OT BEJIMUMHBI U
BEJIMYMHBI 10 €€ 1poOu (IPOLEHTY), ApoOH (MPOIIeHTA),
KOTOPBIN COCTaBIISIET OJIHA BEJIMUMHA OT JIPYTOM.
IIpuBOaUTH, pa30UpPaTh, OLEHUBATDH PA3INYHBIC PEIICHMUS,
3aMucH pelIeHUu TeKCTOBBIX 3a/1ay.

Pacno3naBaTh M 00BSICHATD, ONIUPASICh HA ONPEIEICHHUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/Y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PeaIbHOTO MUpPa, U3 APYTUX yU4eOHBIX
PEIMETOB.

PemiaTh npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4U HA IPOOH,
MPOLIEHTHI, MPSIMYIO0 U 00PATHYIO MPOTOPIIMOHAIBHOCTH,

POTOPIIUH

AnreGpandeckue 27 BykBeHHbIE OgaageThb anredpanyeckoil TEPMUHOIOTHEH U CUMBOJIMKOM,

BBIPAKEHUS BBIPAYKEHUSI. NPUMEHSATH €€ B IPOIECCE OCBOCHUS YIEOHOTO MaTepuaia.
[IlepemeHHBIE. HaxoauTh 3Ha4eHNs OyKBEHHBIX BBIPAKCHUHN TIPH 33 JaHHBIX
Jomyctumeie 3HAYEHUAX OYKB; BBITIONHATH BBIYUCIICHHS TI0 popMyIiam.
3HAYCHUS BbINOJHATH TPpeoOpa3oBaHMs IIEIOTO BHIPAKEHUS
IEPEMEHHBIX. B MHOTOWICH MTPUBEICHUEM MTOTOOHBIX CIaraeMbIX,
DopmyIbI. packpeITHEM CKOOOK. BBINOIHATH YMHOKEHNE OTHOWICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
npUBEACHHUE

[MOJIOOHBIX CJIAaraeMbIX.

CBolicTBa CTEIICHHU
C HAaTypaJbHbIM
IOKa3aTesIeM.
MHOTo04JIeHBbI.
Crnoxenue,
BBIUMTAHUE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyJIbl
COKpAIIEHHOT'O
YMHOKEHHS.
Paznoxenue
MHOTO4JICHOB
Ha MHOXXUTEIIN

Ha MHOTOWIEH U MHOTO4JIEHa HA MHOTOWIECH, IPUMEHATh
(dbopMyIbl KBajipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH PA3I0KEHNE MHOTOWICHOB HA MHOKUTENIH
MyTEM BBIHECEHHUS 32 CKOOKM 00IIET0 MHOXKHUTENS,
npuMeHeHUs (OPMYJIIbl Pa3HOCTH KBaJApaToB, GOpMYI
COKPAILIEHHOI'O YMHOXKEHHS.

IpuMeHATH TpeoOpa3zoBaHNE MHOTOWICHOB ISl pEILICHUS
Pa3IUYHBIX 337]a4 U3 MAaTEMaTUKH, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKMU.

3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS MAaTEMATUKH

YpaBHEHHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiIa
npeoOpa3oBaHus
ypaBHEHUSI,
PaBHOCUJIBHOCTh
YPaBHEHHM.
JIuneitHoOEe ypaBHEHUE

PemaTp IMHEHHOE YpaBHEHHE C OJHOM ITIEPEMEHHOM,
NPUMEHsIS PAaBMUJIA NIEPEX0/Ia OT UCXOIHOTO YPaBHECHUS

K paBHOCWIBHOMY eMy Oosee mpocToro Buaa. [IpoBepsiTh,
ABJISICTCS JIU KOHKPETHOE YHUCIIO KOPHEM YPABHEHUS.
IHonOupars npuMepsI 1ap YKCE, SIBISIOIUXCSA PELICHUEM
JIMHEVHOTO YPAaBHEHHUS C JIBYMsSI IIEPEMEHHBIMM.
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C OZJHOM NEPEMEHHOM,
pELIEHNE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a71a4 C IIOMOILBIO
YpPaBHEHUM.
JIuneiinoe ypaBHEHUE
C JBYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHEVHBIX YPaBHEHUIN
C JBYMs
IIEPEMEHHBIMU

CTpouTh B KOOPIMHATHOM IJIOCKOCTU I'pauK JTUHEHHOTO
YPaBHEHHUS C IBYMs IEPEMEHHBIMU; TOJIb3YSICh rpaduKoM,
NPUBOAUTH NPUMeEPHI PELICHNS YPABHECHUS.

HaxoauTh pemienne CUCTEMBI IBYX JIMHEUHBIX YPaBHEHUN
C IBYMsI IIEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3a1a4l, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJyYEHHbIN
pe3yabrar

KoopaunaTe! u rpaduky.
DyHKIUU

24

Koopaunara Toukun
Ha npsMou. Yuciosbie
MPOMEKYTKHU.
Paccrosinne mexnay
IBYMSI TOUKAMU
KOOPJIMHATHOMU
IIPSIMOM.
[IpssmoyronpHast
cHUcTeMa KOOpJIMHAT
Ha IUIOCKOCTH.
[Tpumeps! Tpaduxos,
3aIaHHBIX
dbopmynaMu.

HN300paxaTh Ha KOOPIMHATHON MPSIMOMN TOUYKH,
COOTBETCTBYIOIINE 33JJaHHBIM KOOPANHATAM, JIY4H, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATH UX HA alreOpanieckKoM s3bIKe.
OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOUYKH I10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH Ipa KU HECTOKHBIX
3aBUCUMOCTEMH, 3aIaHHBIX (POPMYITaMH, B TOM YHUCIIC

C TIOMOIIBI0 TU(POBBIX JabOpaTOPHUH.

IIpuMeHATh, H3y4aTh IPEeUMYLIECTBA,
HHTEPNPEeTUPOBATH rPaPUIECKUl CITIOCOO MPEACTABICHUS
¥ aHaJIHM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIHH.
OcBauBaTth NoHATHE (PYHKITNH, OBIIAJIEBAThH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3HaBaThb juHElHYIO QyHKIUMIO Y = KX + b,
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Urenue rpadukoB
peanbHbIX
3aBUCUMOCTEH.
[lonstue pyHKUIMU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.
[TocTpoenue rpajduxa
JMHENHON (PYyHKIUU.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUU

k03 unmentos K u b.

CrpouTts rpaduku nuHeiHON QyHKIUHU, QyHKUUU Y = | X |.
Hcnoas3oBaTh nugpoBbie pecypebl AJi OCTPOSHUS
rpa@ukoB GYHKIMA U U3yYEHUSI UX CBOMCTB.

[TpuBOIUTH IPUMEPHI TMHEHHBIX 3aBUCUMOCTEN B peajbHbIX
poLeccax U sIBICHUSX

I'padux pynxum
y =lx|
[ToBTOpEeHue 1 06001ICHHE 6 [ToBTOpEHUKE Bri0upaTh, IPUMEHATH OLIEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX IMOHSITHI Yrcell, BRIYUCIECHUH, TPeoOpa3oBaHu BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHEHUIA.
7 xnacca, 00001IeHnE OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJIHAEMBIX ICUCTBUNA U
3HaHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPEOOpa30BaHUML,
MTOCTPOCHUM.
PemiaTp 3a1a4m U3 peanbHOU )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHUe 3HAHUA IS PELICHUS 3a/1a4 U3 IPYTHUX
IIPEIMETOB.
Pemath TekcTOBBIE 321241, CPABHMBATDH, BHIOMPATH
COCo0bI PEIICHUA 33a/1a4U
OBILEE KOJIMYECTBO 102
HACOB 110 [TPOI'PAMME
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8 KIJACC
HanmenoBanue paznena |KoanyecTBo OcHOBHOE OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00 y4aromuXcs
(Temnl) Kypca 4acoB CoAEepkKaAHUE
Yrcna v BEIYMCICHUS. 15 KBaapatHblil KOpeHb ®opMyIHpPOBATH ONpe/iesieHre KBaIPaTHOTO KOPHS

KBagpaTHble KOpHU

u3 yucnaa. [lonstue
00 uppanuoHaJIbHOM
yucie. JlecsaTuunbie
MPUOIKCHUS
MppaloOHaAbHBIX
YJHUCell.
JIeICTBUTEIIbHBIC
yucna. CpaBHEHUE
JIENCTBUTEIIBHBIX
YHCEel.

YpaBHeHuE BUaa

X2 = a.

CBoiicTBa
apu(pMETUIECKUX

KBaJ[PaTHBIX KOPHEM.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAXKECHUM,
coJiepIKaIInux
KBaJ[paTHbIC KOPHU

U3 yncia, apuMETHIECKOTO KBAIPaTHOTO KOPHSI.
IIpuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCIia, MCMOJIB3YS TTPU HEOOXOAUMOCTH KAJAbKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH M YNOPSA0YNBATH PAIIMOHAJIBHBIC U
VPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJpATHBIX KOPHEH.

HMcciienoBaTh ypaBHEHUE X2 = @, HAXOJUTh TOYHBIE U
npuOmkEHHBIC KOpHH ipu @ > 0.

HccaenoBath CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE KCIIEPUMEHTBI C UCTOJIb30BAaHUEM KaJIbKYJIATOPA
(koMIibIOTEpA).

Joka3biBaTh CBOMCTBA apu(PMETHIESCKIX KBAJPATHBIX
KOPHEH; MPUMEHSTh UX IS MPeoOpa30BaHMs BhIPAKEHUH.
BoInoHATH Npeodpa3oBaHuA BbIpaXXEHUN, COAEPKAIINX
KBaJ[paTHbIE KOPHU. BrIpakaTe rnepemMeHHbIE

U3 TEOMETPUIECKUX U PU3NIECKUX HOPMYII.

BbI4ucaATh 3HAYEHU ST BEIPAXKCHUM, COAEPIKAIIUX
KBaJpaTHbIE KOPHH, UCTIOJIb3YsI TPU HEOOXOIUMOCTH
KJIBKYJIATOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIC
IpEe/ICTaBICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUYCHUSAMHU
BEJINYUH.

3HAKOMMTBCH ¢ HCTOPHMEH Pa3BUTHS MAaTEMATHKU

Yuciia U BEIYUCIICHUS.
CTerneHp C 1EThIM

CrteneHsb ¢ LEeIbIM
ITOKa3aTeJIEM.

@opmMyJIMpPOBATH ONpeesIeHHe CTEIIEHU C LETIbIM
MIOKa3aTeJEM.

OKa3aTeyieM CrangapTHas 3anuch IIpeacTaBasiTh 3aMUCh OOJIBITUX U MAJIBIX YUCET
qyuca. B cTaHAapTHOM BHUe. CpaBHUBATH YKClia U BEJIMYUHBI,
Pa3mepn1 00bekTOB 3aMMCaHHbIE ¢ UCTI0JIb30BaHUEM cteneHu 10.
OKPY’KaIOLIEro Mupa Hcnonb30BaTh 3aMCh YUCET B CTAHAAPTHOM BHU/IE
(OT PIIeMEHTapPHBIX JUISL BBIpAXKEHUS pa3MepOB 00BEKTOB, IJTUTEILHOCTH
YaCTHUII IIPOLIECCOB B OKPYIKAIOLIEM MUpE.
J10 KOCMUYECKUX DopMyIMpPOBATh, 32AIIMCHIBATH B CUMBOJIUYECKOH (popMe
00BEKTOB), Y WJIIOCTPUPOBATH PUMEPaAMM CBOMCTBA CTEIIECHU
JUTUTEIIBHOCTh C LEJIBIM TIOKa3aTeNeM.
IIPOLIECCOB IIpuMeHATH CBOIiCTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
B OKPYXKaromeM MHpC. BBIPAXKEHUH, COJIEPKAIIUX CTEIICHU C LEJIbIM MOKA3ATEIEM.
CBolicTBa cTENEHN BbInoaHATH AeMCTBUS C YHCIaMH, 3alIMCAaHHBIMHA
C LCJIBIM TTIOKA3aTCJIEM B CTAaHAAPTHOM BUJE (YMHOXEHHE, I€JIEHUE, BO3BEICHUE
B CTCIICHB)
AnreOpanueckue KBanpartnslii Pacno3naBaTh KBaJpaTHbIM TPEXUJIEH, YCTAHABINBATh
BbIpakeHUs. KBanpatHbiit TPEXUIIEH. BO3MOYHOCTb €T0 Pa3JIOKEHUs HA MHOKHUTEIH.
TPEXUIICH Paznoxenne PackiaapiBaTh Ha MHOKHMTEJIN KBAIPATHBIN TPEXWICH
KBaJIPaTHOTO C HEOTPULIATENBHBIM THCKPUMUHAHTOM

53




denepanbHas paboyas nporpamma | MaremaTtuka. 5—9 kiaccel (0a30BbIii YPOBEHbD )

TpEXWICHA
Ha MHOXKUTEIU

Anrebpanydeckue
BBIPAKCHHUS.
Anre6pandeckas ApoOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
NIEPEMEHHBIX,
BXOJISIIUAX

B ajireOpandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoi
npobu. CokparieHue
TpoOeii.

CrnoxeHue,
BBIUUTAHUE,
YMHO>KEHUE U JCJICHNUE
anreOpandecKux
TpoOeii.
[IpeobpazoBanue
BBIPAKECHUH,
coJiepiKaIIux
anredpandeckue
Ipobu

3anuchIBaTh anredpandeckue Beipaxkenus. Haxoautb
00J1acTh OmpeieeHUs PalliOHATIBHOTO BEIPAKECHHUS.
BBINOJHATH YHCIIOBLIE ITOICTAHOBKY U BHIYHCIATH
3HAYEHHE JAPOOH, B TOM YHUCJIE C TOMOIIbIO KAJIbKYJISITOPA.
®opmyJMpPOBATH OCHOBHOE CBOMCTBO allreOpanvecKom
IpoOu U MPUMEHSTH €ro JJisl TpeoOpa3oBaHus Ipooei.
BbINOJHSATH AeHCTBHS C aIreOpandyeCKUMU APOOSIMHU.
[TpumeHsATh TpeoOpa30BaHus BRIPAKCHUH IS PEIICHUS
3a1a4. BelpaxkaTh mepeMeHHbIe U3 GopMy (pu3ndecKux,
I€OMETPUUECKHUX, OMMMCHIBAIONINX OBITOBBIC CUTYAIIHH )
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YpaBHEHHUs U HEPABEHCTBA. 15 KBangpaTtnoe Pacno3HaBaTh KBaJpaTHbIC YPAaBHEHHUS.

KBanpaTHble ypaBHEHUS ypaBHenue. Henonnoe | 3amuchiBaTh GopmMysry KOpHEH KBaIpaTHOTO YPAaBHEHHS;
KBaJpaTHOE pelaTh KBaJipaTHbIe YPABHEHUS — IIOJIHBIE U HEIIOJHEIE.
ypaBHeHue. Gopmyna IIpoBoauTs npocreime UCCaAeI0BAHUA KBAAPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHEHUM.
ypaBHeHus. Teopema PemiaTts ypaBHeHUs1, CBOIAIIMECS K KBAPATHBIM,
Buera. C IOMOMUIBIO MTPeoOpa30BaHU U 3aMEHOM MEePEMEHHOM.
Pewienne ypaBHeHUH, Ha0JsropaTh M aHAJIM3UPOBATH CBSI3b MEXAY KOPHAMH U
CBOJISIINXCS KodppUIIMeHTaMH KBAaIpaTHOTO YPaBHEHUSI.
K KBaJIpaTHBIM. ®opmyaupoBaTh Teopemy Buera, a Takke 00paTHyIO -
[IpocTeiimue qpoOHO- | TEOpEMY, IPUMEHATH 3TU TEOPEMBI I PELICHUS
paLoHaIbHbIE 3a7a4.
YpaBHEHUS. PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
Pemienue TekcToBBIX HEPEXOIUTh OT CIIOBECHON (hOPMYIMPOBKHU YCIOBHS 3aaun
3a71a4 C ITOMOILBIO K anreOpanveckoi MoJeau MyTEM COCTaBICHHUS YpPaBHEHNUS,
KBaJ[PaTHBIX pelIaTh COCTAaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
YpaBHEHUU pe3ynbTar.

3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS aNreOphl
YpaBHEHHUs 1 HEPABEHCTBA. 13 JIuneitHoEe ypaBHEHUE Pacno3HaBaTh JIMHEHHBIE YPABHEHUS C IBYMS

CucTtemMbl ypaBHEHU I

C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUI

B LIEJIBIX YKCTIAX.
Pemenune cucrem nByx
JIMHEVHBIX YPaBHECHUIN

IIEPEMEHHBIMU.

CtpouTth rpad Ky TMHEHHBIX YPABHEHHM, B TOM YHCIIC
UCIOJIb3Ys HM(ppoBHIE pecypcehl.

PaziiuyaTth napanienbHble U IEPECEKAIOIINECS TTPSMBIE
10 UX YPABHEHUSIM.

PemiaTh cuctemsl IByX JIMHEWHBIX YPABHEHUM C ABYMS

MIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl perieHus
CHCTEM HEJIMHEHHBIX
YPaBHEHUH C IByMs
IIEPEMEHHBIMU.
I'paduueckas
VHTEpIIpeTanus
YPaBHEHUS C ABYMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHHUM C IBYMs
IIEPEMEHHBIMU.
Peenne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpaBHEHUM

PemaTp npocTeire CUCTEMbl, B KOTOPBIX OJHO

Y3 YPAaBHEHUH HE SBJISICTCS JIMHEWHBIM.

[HpuBoauTh rpaguuecKy0 HHTEPNPETALUIO PELICHUS
YpPaBHEHMS C ABYMsSI IEPEMEHHBIMU U CUCTEM YPaBHEHUM
C IByMs IEPEMEHHBIMH.

PemaTh TekcTOBBIE 3a]a4H ANTeOpPanyECKUM CIIOCOOOM

YpaBHEHHUs 1 HEPABEHCTBA.
HepaBencraa

12

Yucioseie
HEpPABEHCTBA U UX
CBOMCTBA.
HepaseHncTBO ¢ 0/1HOM
IIEPEMEHHOM.
Jlunelinbie
HEPABEHCTBA C OJTHOMN
MIEPEMEHHON U UX
pemenue. Cuctembl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJMHATHOM MPSIMOU, T0KA3bIBATH
aNreOpanyecKu.

IIpuMeHSATH CBOMCTBA HEPABCHCTB B XOJI€ PELICHUA 3a/1a4.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pemathb cucteMbl TMHEWHBIX HEPABEHCTB, N300paxaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM NPSAMOU
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C OZHOM IIEpEMEHHOU
Y VX PELICHHE.
N3o0paxenue
peLIEeHUs JTMHEUHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU
IIPSAMOWU

DyHKIUY.
(OCHOBHBIE TTOHATHUSA

[lonsitue pyHKIUU.
OO6nacTe onpeIesICHUS
Y MHOXECTBO
3HAYCHUN ()YHKIIHMH.
CrniocoObl 3a1anus
byHKIH.

I'paduk GpyHKIIHN.
CgoiicTBa (PyHKIINH,
UX OTOOpakKeHHUE

Ha rpaduke

Hcnoab3oBaTh G YHKIIMOHATHHYIO TEPMHUHOJIOTUIO U
CHUMBOJIUKY.

Boruucasite 3HaueHus1 GQyHKIMHN, 3aIaHHBIX (HOPMYJIaMH
(mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJTbKYJIATOP);
COCTABJISATH TA0JMUBI 3HAYEHUH (YHKIIUU.

Ctpouthb no Toukam rpaguku yHKITUH.

OnuckiBaTh CBOMCTBA QYHKIIUUA HA OCHOBE €€
rpaduYecKoro MpeJICTaBICHUS.

Hcnoab3oBaTh QYyHKIIMOHATBHYIO TEPMUHOJIOTUI0 U
CHUMBOJIMKY.

HccaenoBath npumMepsl rpadMKoOB, OTPAXKAIOIIUX PEeaTbHbIC
npoueccsl U sipjieHus. [IpuBoAMTH MPUMeEPBbI NPOLIECCOB U
SBJICHUW C 3aIaHHBIMUA CBOMCTBaMH.

HUcnonb30BaTh KOMNBIOTEPHbIE IPOIPAMMBI

JUTsl TOCTpOeHUs TpaduKOB (PYHKITUN ¥ M3YUCHHS X CBONCTB

DyHKIUY.
UwrcrnoBbie GyHKITUN

YreHue 1 mOCTpOCHUE
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxoautsb ¢ noMombio rpagpuka QyHKIUN 3HAYEHUE OJJHOMN
Y3 paCCMATPUBAEMBIX BEJIWYMH M0 3HAYCHUIO IPYTrOM.
B HecnmoxHBIX Ciiydasx BbIpaxKaTh (popMyJioil 3aBUCUMOCTH
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dynxumi,
OTpaXxarouux
peanbHbIe TPOLECCHI.
OyHKINH,
OIKCHIBAIOIINE
OpsIMYyI0 U OOpaTHYIO
IPONOPLHOHATBHBIE
3aBUCUMOCTHU, UX
rpaduxmu.

I'padux pynkum

y = X2

OyHKINU

y = x4y =X,
y=vxy=|x};
rpaduyueckoe perieHue
YPaBHEHUH U CUCTEM
YpaBHECHUH

MEXKY BEJIMYMHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEITUYHMHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.

Pacno3naBath Bubl n3ydaembix GyHKuui. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
rpadukoB QyHKImii Buga:y = X2,y = x3, y =vx, y = |x|.
Hcnonb3oBath pyHKIMOHAJIBHO-TPagHUYECKHe
NpeACTABJIEHNU IS PEIICHUS U UCCIIEI0BaHUs YPAaBHEHUUN U
CHCTEM YPABHECHUM.

IIpuMeHATH HU(POBBIE PeCypPChI ISl TOCTPOCHUS
rpaduxoB GpyHKIIUN

[ToBTOpEHUE 1 00600IICHHE

[loBTOpEHUE
OCHOBHBIX IIOHSTHHM U
METOA0B KypcoB 7 1 8
KJIaCCOB, 0000IIEHNE
3HAHUM

Boi0upaTh, IPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YHCEeJI, BBIYUCIICHUN, TPeoOpa30BaHUll BRIPAKCHHM, PEIICHUS
YPaBHEHHM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJTHAEMBIX IEMCTBUIA U
CaMOTIPOBEPKY pe3yJIbTaTa BEIYMCICHHM, MPe0Opa30BaHUIA,
MTOCTPOEHU.

Pemiatp 3a1a4m U3 peajibHOU KU3HH, IPUMEHATH
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MaTeMaTUYEeCKUEe 3HAHUS JIJIsl PEIIeHUs 3a7a4 U3 JPYrux
PEIMETOB.

PemaTth TekcTOBBIE 32/1a4H, CDABHUBAThH, BLIOUPATH
CIOCO0bI PELICHUS 3aa4u

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT' PAMME

102
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9 KUIIACC
HanmenoBanue paznena  |[Konnuectso OcHOBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4aromuXcs
(Temnl) Kypca 4acoB coAEepKaHNE

Yucna 1 BEIYMCIICHHUS. 9 Paunonanshble yncna, | Pa3zBuBaTh nmpeacraBjieHHs O YHCIIaX: OT MHOXKECTBA

JlelicTBUTENIBHBIE YHCIIA UPPALMOHAJIbHBIC HATypAJIbHBIX YUCEN 10 MHOKECTBA JICCTBUTEIIbHBIX YUCEN.
4yucia, KOHEYHbIE U O3HAaKOMHUTBCS C BO3MOKHOCTBIO MPE/ICTABICHUS
OeCKOHEUHbIe JEUCTBUTENIBHOTO YKCIIa KaK OECKOHEUHOM JAeCITUYHON
JECATUYHBIE APOOH. TpoOU, MPUMEHSITh JCCATUYHBIC TPUOIMKEHUS
MHoO»xecTBO palMOHAJIBHBIX U UPPALIMOHAJIBHBIX YUCEN.
JEUCTBUTEIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YNCIA TOUKAMHU
YHUCET; KOOPAMHATHOM IIPSMOM.
NENCTBUTEIIbHBIC 3anucbIBaTh, CPABHUBATH M YIIOPSA0YNBATH
yucia Kak JEWCTBUTENIBHBIE YHCIIA.
OECKOHEUHbIE BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
JECATHYHBIE TPOOH. apupMeTHYecKUe JeHCTBUSA C PALlMOHAIIBHBIMU YHUCIIAMU;
B3anMHO 0/IHO3HAYHOE | HAXOAUTH 3HAUYCHUS CTEIEHEH C LEIBIMU MMOKA3aTeIAMHU U
COOTBETCTBHUE MEXKIY KOpDHEN; BBIYUCIAATH 3HAYECHUS YUCIOBBIX BBIPAKEHUM.
MHOKECTBOM HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JNEUCTBUTEIIbHBIX JEUCTBUTEIIBHBIX YHCEN B MPAKTUUYECKOMN AESITEIbHOCTH
YHUCE U MHOXKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHOMN AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
PSIMOM. NPUOIMKEHUS JEHCTBUTEIHLHOTO YUCIIA MPU PEIICHUU
CpaBHeHue 3a7a4.
JNEUCTBUTENIBHBIX uucell, | OKPYriasiTh J€HCTBUTENbHBIE YHCIIA, BHINOJIHATD
apupMeTHIeCKre NMPUKUHIKY pe3yJibTaTa BEIYUCICHUHN, OLIEHKY 3HAaUCHUN
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JICUCTBUS

C JICUCTBUTEIbHBIMU
YHCJIAMH.
[Tpubnuxénnoe
3HAYCHUEC BEJIMUNHEI,
TOYHOCTD
MPUOJIMKECHHUS.
OKpyrJIeHUE YHCENL.
[Ipukuaka u oueHka
pe3yJIbTaTOB
BBIUHCJICHUH

YHUCJIOBBIX BBIPAXKEHHUM.
3HAKOMMTBHCH ¢ HCTOPHMEN Pa3BUTHS MAaTEMATHKU

YpaBHEHHUS U HEPABEHCTRBA.
YpaBHEHUSI C OJHOU
[IEpEMEHHOU

14

JInHerHoe ypaBHEHHE.
Pemienune ypaBHeHuM,
CBOJSILIIUXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHeHUE. Pemenue
YpPaBHCHUH,
CBOJISAIINXCS

K KBaIPATHBIM.
bukBanpaTtHbie
YPAaBHEHUS.

[Ipumepsl penieHus
YPaBHEHUU TPEThEN

Y YETBEPTOU CTEIECHEN

OcBanBaThb, 3aIOMMHATH U IPUMEHATH rpaguyecKue
MEeTO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YPaBHEHHUS.

Pemats JiuHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
ypaBHEHHUsI, CBOJIAIIMECS K HUM, MPOCTeHIne 1poOHO-
palMOHAJIbHbBIE YPABHEHHUS.

IIpennaratb BO3MOKHBIE CITOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CYyKIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
pa3HBIMU CIIOCO0aMHu.

3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS MAaTEMATUKU
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pas3noKeHneM

Ha MHOXHTEJIH.
Pemenue apo6HO-
paroHaIbHBIX
YPaBHEHUM.

Permenne TekCTOBBIX
3a/1a4 alredpandecKum
METOIOM

YpaBHEHMS U HEPABEHCTBA.
CucTtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduxk.

Cucrema aByx
JIMHENHBIX YPaBHEHUN
C ABYyMS
IIEPEMEHHBIMU U €€
peumenue. Pemmenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JINHENHOE,
a JIpyroe — BTOpOu
CTEIICHU.
['paduueckas
VHTEpIpeTanus
CHCTEMbI YpaBHCHUH

C IBYMsI IEPEMEHHBIMH.
Pemenue TexkcToBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUMH, B KOTOPBIX OJHO YPaBHEHUE HE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUICCKHIE
NIPEICTABIICHUS JJIs PelIeHUsl U UCCJIeI0BAHNUsI YpaBHEHUN
U CHCTEM.

AHAJTH3HPOBATH TEKCTHI 32724, pelIaTh UX
anreOpanyecKuM CrocoOoM: mepexoauTh OT CJIOBECHOM
GbOpMYITUPOBKH YCIIOBHS 33/1aud K alreOpandeckoid Mojean
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHH; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMUTBHCS € UCTOPHEN PA3BUTHUS MaTEMaTHUKH
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3a/1au anreopandyecKkumM

crnocooom
YpaBHEHHUS U HEPABEHCTBA. 16 Yucnossie Yurarh, 3aIUCHIBATH, IOHUMATh, MHTEPNPETUPOBATH
HepaseHncTsa HEpPABEHCTBA U UX HEPABEHCTBA; UCTIOJIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHUIO.
CBOIICTBA. BoInoaHATH TpeoOpa3oBaHusl HEPABEHCTB, HCMOJb30BATH
Jluneiinbie TSl TpeoOpa3oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHbBIC U KBaJpaTHBIC HEPABEHCTBA.
C OJJHOM MEePEMEHHOU PemaTp 1nHElHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U X pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
Cucrembl TMHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJHOMN MOJTyYECHHBIE PEIICHHUS.
NEPEMEHHON U UX N300paxkaTh pelieHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPSAMOM, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBanpaTHsbie CHUMBOJIOB.
HEpPAaBEHCTBA U UX Pemathb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelieHue. rpaduyeckue npeacTaBIeHus.
I'paduueckas OcBauBaTh U NPUMEHATb HEPABEHCTBA IPU PEUICHUU
UHTEpIpeTalUs pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
DyHKIUU 16 KBanparnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPIMHATHI BEPIIUHbI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
pacmoyioKeHre Ha KOOPAMHATHON MJIOCKOCTH TPadUKOB

Gynkuuii Buga:y = kx,y = kx + b,y = E,y =X,
X
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CUMMETPHUH MapadoJIbI.

I'paduxu pyHKIMIA:

<< <<
I

y =x3, ¥y =x, ¥ = |x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03 (UIIMEHTOB; ONUCHIBATh X CBOWCTBA.
Pacno3snaBaTh KBagpaTuuHyI0 QYHKIHIO IO popMyIIe.
IIpuBoAUTH NpUMePHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUHU.

BoisiBaASITH 1 0000111aTH 0COOEHHOCTH Tpaduka
KBaJIpaTUYHOU QYHKIMHU Y = ax? + bx + c.

CTpouTh M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (QYHKIIUN, 3aIaHHBIX (DOpMyTIaMu BHIA
y=ax?, y=ax?+q,y=a(x +p)’y=ax>+bx +c.
AHAJIM3UPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKUIUN 111 ©X TOCTPOEHUS, B TOM YHUCJIE C TTOMOIIBIO

U(POBBIX PECYPCOB

YucioBbIE
[MOCJIEIOBATEIILHOCTHU

15

IlonsaTHe ynuciaoBo
ITOCJIeJOBAaTEIbHOCTH.
3aganue
I10CJIeJOBAaTEIbHOCTH
PEKYPPEHTHOM
dbopmyoii u

dbopmyIoii N-ro uneHa.

Apudmernueckas u
reomMeTpuiecKast
POTPECCHUMU.
®opmyibl N-TO YieHa
apu(pMETHIECKON U
F€OMETPUUECKOU

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH peueBble BHICKA3bIBAHMS C HCIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBS3aHHOH C MIOHSATHEM
TIOCTICI0BATEIBHOCTH.

AHanu3upoBaTh GopMyiy N-To YieHa
MOCIICIOBATEIBHOCTH WM PEKYPPEHTHYIO (OPMYITY

U BBIYMCJISATH YWICHBI OCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMH HOpMYyIIamMHu.

YcraHaBauBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH

MOCJICAOBATCIIbHOCTH, €CJIN BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3HaBaTh apupMETHYECKYIO U TCOMETPHICCKYIO
MIPOTPECCUU MPU PA3HBIX CIIOCO0AX 3aaHMUs.

64




denepanbHas paboyas nporpamma | MaremaTtuka. 5—9 kiaccel (0a30BbIii YPOBEHbD )

IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
T€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOpJAMHATHOM
TIOCKOCTH.
JInHEeVHBIN 1
9KCIOHEHIIMAJIbLHBIN
pOCT.

CiioxHbIE IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKOMN MPOrPECCHIA, CYMMBI
IIEPBBIX N YWICHOB.

HN300paxkaTh WICHBI TOCIEA0BATEILHOCTH TOYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTtpuBaTh NpuMepbI NPOLECCOB U ABJICHUH

U3 PEAIbHOM KU3HU, WLIIOCTPUPYIOLINE U3MEHEHUE

B apu(PMETUYECKOIN POrpeccuu, B reOMETPUUYECKON
nporpeccun; n300paxarh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecku.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
II0CJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3aJ1a4d U3 PEAIbHOU
KU3HU C UCIIOJIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371eKTPOHHBIX TaONHU1L, IpaUUECKOro KaJIbKyJIsITOpa U T.I1.).
Pemathb 3a1a4n Ha CIIOXKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaJbHON IIPAKTUKH (C UCIIOJIB30BAHUEM
KJIBKYJIATOPA).

3HAKOMUTBCH C HCTOPHEN PAa3BUTUSA MaTEMAaTUKH

[ToBTOpeHue, 00001ICHNUE,
crucTeMaTHh3alus 3HaHUH

18

Yucaa u
BbIYMCJIEHUS (3aIKCh,
CpaBHEHHE, JICHCTBUSA
C JICMCTBUTEIIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBath NOHATUSIMH: MHOYKECTBO, IOJJMHOXECTBO,
oTepalyy HaJl MHOKECTBAMH; HCMOJIb30BaTh Irpaduaeckoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, MPU PEUICHUHU 3a7a4 U3 IPYyTUxX
y4eOHBIX TPEAMETOB.

AKTYaJM3upoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBUS, CBAA3AHHbIE C YUCJIAMM: HATYPaJIbHOE YHCIIO,
MIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX
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OKpYTJICHHE,
npuOIMKEeHHeE,
OLIEHKQ; peIlIeHne
TEKCTOBBIX 3a/1a4

yuces, IPU3HAKU JEITUMOCTH, LIEI0€ YUCI0, MOAYIb YUCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs ApOOH, CTaHJAPTHBINA BUJT
yKcia, apupMeTUYECKU KBaAPAaTHBINA KOPEHb.
BhINOJIHATE JeficTBUSA, CPABHUBATH U YIIOPAA04YUBATH

apuMeTndecKum YKclia, IPEeICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMO,
Crocooom) OKPYIJISITh YNCJIa; BHIMIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYUCICHUN.
PemaTh TekcTOBBIE 3a4a4UH apU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTuyecKkue 3aga4uM, CoJEpKallre MPOLECHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsi — PACCTOSIHHE, [IeHa — KOJUYECTBO — CTOMMOCT,
00BEM paboThl — BpeMsl — MPOU3BOJIUTEIBLHOCTH TPY/A.
Pa30oupaTh peanbHbie )KU3HEHHbBIE CUTYAIINH,
(opMyTHPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOJUTHb PEIlICHUE, TPUMEHSSI MaTeMaTUYECKU arapar,
HHTEPNPEeTUPOBATH PE3YIbTAT
AureOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIpPa:KeHHUs noKasaresieM, apu(pMETHISCKUN KBaAPATHBIN KOPEHb,
(mpeobpaszoBanue MHOTOWIEH, anredpandeckas Apoob, TOKIAECTBO.
anredpanvecKux BbINOJHATH OCHOBHBIE €HCTBHS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, no opmynam, mpeobpa3oBbIBATH LiEbIE, JPOOHO-
JOITyCTUMBIE paIrMoHAIbHBIE BEIPAKEHUS W BHIPAKECHHSI C KOPHSIMH,
3HAYCHUS) peaNn30BBIBAThH PA3IOKEHUE MHOTOWICHA Ha MHOKHTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (DOPMYII Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JOIYCTUMBbIE 3HAaYEHUS] IEPEMEHHBIX JJI1 TPOOHO-
pPalMOHAIBHBIX BBIPAKEHUHN, KOPHEM.

MopnesampoBaTth ¢ IOMOLIBIO (POPMYJI pEANIbHBIE TPOLIECCHI
U SIBJICHUS

DyHKINHA
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKuMi;
rpaduueckoe perieHne
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUSAMM: QYHKLIUS, TpaduK QYHKIIUH,
HYJU QYHKIHMH, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusi, yObIBaHUs, HAMOObILIEE U
HauMEHbIIee 3HaYeHUs1 QYHKIHUH.

AHAJIU3MPOBATH, CPABHUBATH, 00CYK1aTh CBOMCTBA
GyHKUIUN, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHSATUSIMH: TIpSIMasi TPOMTOPIIMOHATILHOCTD,
oOpaTHasi IpOMOPLUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTudHas QyHKIHUs, Tapadoiia, rurepooa.
Hcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOUCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JIJIsl pEIICHUs 3a/1a4 U3 JIPYTuX
y4eOHBIX TPEAMETOB U PEATHHOM KU3HH; MOAEJIUMPOBATH

C TIOMOIIBIO TPa(UKOB PeAIbHBIE TIPOIECCHI U SIBJICHUS.
Bripaxatb ¢gopmysiaMu 3aBUCUMOCTH MEXKY BEJIMYMHAMU

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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«PaccmoTpeHo »
PykoBogurens IIIMO

[Iportoxon Nel
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MyHuiunansHoe Or0PKETHOE 00111e00pa30BaTENbHOC YUPSKICHUE

Peciybnuxu bamkoprocran

«CornacoBaHo» «Y TBEPKICHO»

3am. nupekropa mo YBP Hupextop

«18» amrycra 2023 r. IIpukaz Ne 119 or
2023 r

Pa6ouas nporpamma
JJIS1 00y4JaK0IIMXCsl OCHOBHOTO 00111ero 00pa3oBaHusi
( cpok peanuzarmu 3 roaa )
10 reoMeTpUH
s 7- 9 kiaaccoB

CocraBurenb: Vcmarunosa Pasiona Padaunnosna

c.Crapokupruzoso-2023

aBrycra
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HOACHUTEJIBHASA 3AIINCKA

['eomeTpusa kak OAUMH M3 OCHOBHBIX Pa3JE€iiOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH IIeNIbI0 00ECIEeYUTh M3YyYEHUE CBOMCTB M pa3MepoB (UIYp, UX OTHOIICHUHA U
B3aMMHOE PAacCIIOJIOKEHHWE, ONMPAETCS Ha JIOTHYECKYH0, JOKa3aTEJbHYI0 JIMHHUIO.
IleHHOCTh W3yuY€HUS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYalIUNCA YYUTCS TPOBOJIUTH JOKa3aTEIbHBIE
pacCyXJIeHUsl, CTPOUTh JIOTUYECKUE YMO3aKJIIOUYECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKJICHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, HPOBOAUTH PACCYKACHUS
«OT MIPOTUBHOT'0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHpPOBATHL OOpATHBIE
YTBEPKJICHUS.

BTopoii 1EHHOCTBIO H3Yy4YEHUS] TEOMETPUM SIBISETCS MCIOJB30BaHHE €€ Kak
WHCTPYMEHTAa NPU pEIICHUH KaK MAaTeMaTUYECKHMX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peAbHON KU3HU. OOydaromMiicss JODKEH HAYYUThCS OIpPEeIUTh
r€OMETPUYECKYI0 (UTYPYy, OMHCATh CIOBAMU JIAHHBIA UYEPTEXK WM PUCYHOK, HAUTH
IJIOIAIb 3€MEJIBHOTO Y4YacTKa, pacCYyuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO
kabens winm TpeOyemble pa3Mepbl Tapaxka isi aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIMUTEIbHAS JIMHUA B H3y4eHUM reoMeTpuu. lIpm pemienun 3agay
MPAKTUYECKOTO XapakTepa OO0ydJarouuicss YYUTCS CTPOUTh MAaTeMaTHUYECKHE MOJIENU
peanbHbIX JKU3HEHHBIX CUTYallui, IPOBOJNTh BBIUUCICHHS U OLIEHUBATH aJI€KBATHOCTD
MOJIYYEHHOTO PE3yJbTarta.

KpaiiHe BaxxHO TMOJYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU y4EOHBIMU
npeIMeTaMHi, MOTHBHUPOBATh HCIOJB30BaTh OIPEACIICHUS T€OMETPUUYECKUX (GUTYp U
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHHUIA B (PU3HUKE U TEXHUKE.
Oty cBA3U Hambojiee SPKO BUAHBI B Temax «BekTtopwl», «TpuUroHOMETpHUYECKHE
COOTHOIIEHUs», «Meroa koopauHat» u «Teopema I[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYAET CJEAYIONIME OCHOBHBIC pa3JIelibl
conepxkanus: «I'eomerpuueckue PUrypsl u ux cBocTBay, «M3mMepeHne reoMeTpuIecKux
BEJIIMYMH», «JleKapTOBBI KOOPAMHATBI HA IUIOCKOCTH», «BekTopel», «/IBUxkeHUsA
IockocTy, «IIpeodpazoBanus mOT00US».

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHS Yy4eOHOro Kypca
«I"eomerpusi», — 204 yaca: B 7 knacce — 68 yacoB (2 yaca B Helelnwo), B 8 Kiacce —
68 yacoB (2 yaca B Hezielo), B 9 kinacce — 68 yacoB (2 yaca B HEZIETIO).
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COJAEPKAHUE OBYUEHUSA
7 KIIACC

Hauanbabie nonsaTusa reomerpun. Touka, npsimasi, OTpE30K, J1yd. Yroi. Buasl yrios.
BeprukaneHbie u cmexHble yIuibl. buccekrpuca yria. JlIoMmaHas, MHOIOyIrOJIbHUK.
[TapannenbHOCTD U NEPIEHAUKYIISIPHOCTD IPSIMBIX.

Cummetrpuunbie purypei. OCHOBHBIE CBOICTBa OceBOM cumMmerpuu. [Ipumepnr
CUMMETPHUHU B OKPYXKAIOIIEM MUDPE.

OcCHOBHBIE TOCTPOEHUS C MOMOILBIO IIUPKYJSA U JIMHEWKH. TpeyronpHuk. BeicoTa,
MeauaHa, OMCCEeKTprca, UX CBOWCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYTONbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOrO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M TNpU3HAKUA MapajulesbHBIX NpsAMbIX. CyMMma YIJIOB TPEYrOJIbHUKA.
Breminue yribl TpeyroyibHUKa.

[IpsMoyronbHblid  TpeyroiapHUK.  CBOMCTBO  MEAMAHbl  OPSMOYTOJBHOIO
TPEyrojibHUKa, NPOBEAEHHOW K runoreHyse. [Ipu3zHaku paBeHCTBAa IPSMOYTOJIBHBIX
TPEYroNbHUKOB. [IpsIMOYTOIbHBII TPEYroJbHUK € yIiioM B 30°.

HepaseHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 OoJIbIlIeM yTiie U 0oJbllel CTOpoHe TpeyroibHuKa. [lepnenaukynsap
Y HAKJIOHHASI.

I'eomerprueckoe Mmecto Touek. buccekrpuca yriia u cepeIUHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK T€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJa U JIUaMETp, UX CBOICTBAa. B3auMHOe pacmnosioxeHue
OKpy’)KHOCTH W mnpsmoil. KacatenpHas u cekymas K OKpYKHOCTH. OKpYy>KHOCTb,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KVIACC

Yetpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U CBOKWcTBa. YacTHbIE
ClIydau MapajieorpaMmoB (IpSIMOYTOJIBHUK, pOMO, KBaIpaT), MX MPU3HAKU U CBOMCTBA.
Tpanenusi, paBHOOOKas Tparnenusi, €€ cBocTBa U npu3Haku. [IpsMoyronabHas Tpanenusi.

Merton yasoenust Menuansl. Llentpanbnas cummerpust. Teopema @aneca u Teopema
O IPONOPLMOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[Tomobue TpeyronbHUKOB, Kodhdumuent moxodus. [lpusHaku momobOwus
TPEeyroiabHUKOB. [IpuMeHenne no100us npu pelieHny NPakTHYEeCKUX 3a/1au.

CaoiicTBa miomaneit reomerpudyeckux Quryp. Dopmynsl s IUIOWAIU
TPEeYrojibHUKA, TMapaierorpamMma, pomOa u Tpamenuu. OTHOIICHHWE TIIOIIAIEH
oA0OHBIX QUTYP.

Brruncnenve mmomaneld TPEyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Ilucdaropa. Ilpumenenue Teopemsl Iludaropa mpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIjla IPSAMOYIOJIBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUTOHOMETpUYECKHE (DYHKIMH YIIIOB
B 30°, 45° 1 60°.

BrnucanHble M LEHTpaJbHBIE YIJIbL, YIOJ MEXAY KacaTelIbHOW M XOPAOW. YTIIbI
MEXKy XOpAaMU U CEKyIIUMU. BrimcaHHbIE M OMMCAaHHBIE YETBIPEXYTOJIBHUKH. B3anMHOe
pacnonoxeHue AByX OKpyxkHocTel. Kacanue okxpyxsHocteil. OOuiye kacaTelbHblE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ€CTBO. DOPMYJIbI IPUBEICHHUS.

Pemenue TpeyrompHukoB. TeopemMa KOCHMHYCOB M Teopema CHUHYCOB. Perienue
NPAKTUYECKUX 33724 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue mogo6us. [lomoOre coOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 Mpou3BeACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIHX, TeOpeMa O KBaJpare KacaTeIbHOM.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ BEKTopaMu. Pa3ioxkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatet  Bektopa. CkansipHO€ TMPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHUE
IUTSl HAXOKJEHHUSI IJIMH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBHI HA IUIOCKOCTU. YPAaBHEHUs NPSIMOU U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYCHHE OKPYKHOCTEW U MNPsAMBIX. METoI KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. [[JTMHA OKpYKHOCTH. ['pamycHas u paguanHas mepa
yria, BBIYUCIEHUE ITTMH OyT OKpykHOCTeH. [Tnomans kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOSHHS IMPOrPAaMMBbI Y4eOHOro Kypca K KOHITY
oOydeHus B 7 Kjaacce:

PacriozHaBaTh M3y4eHHBIE TE€OMETPUYECKHUE (DUTYpHI, ONMPEACNSITh MX B3aUMHOE
pacmoyiokeHne, u300paxaTb TeOMETpUYecKue (Uryppl, BBITOIHATH UYEPTEKH
[0 YCIIOBHUIO 3a/1aun. V3MepsATh JNHMHEWHBIE W YIVIOBBIE BEIWYMHBL Pemars 3amaun
Ha BBIYMCJIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYHMH MPEAMETOB B peaIbHOU
KU3HHU, pa3MepoB MPUPOJHBIX OOBEKTOB. PaszmuuaTe pa3smepsl 3THUX OOBEKTOB
IO MOPSJIKY BEJIMYUHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1a4aM.

[lonp30BaThCs NpU3HAKAMU PABEHCTBA TPEYIOJBbHUKOB, UCIIOJIb30BATh IPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKHE PACCYKICHHUS C MCHOJIB30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

Ilonp30BaTbCs  NPU3HAKAMHM  PABEHCTBA  INPAMOYIOJBHBIX  TPEYrOJIbHUKOB,
CBOWCTBOM MEIMAHbI, INPOBEAEHHOM K TMIIOTEHY3€ IPSAMOYIOJIBHOI'O TPEYrOJIbHUKA,
B PELIEHNH F€OMETPUYECKUX 3a1a4.

Onpenensate MapajuIeIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpble 00pa3yer
¢ HUMHM cekymas. Onpenenarb NapauieIbHOCTh NPSIMBIX € TOMOIIBI PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOU NPSAMOMU 10 TOUYEK IPYrou MPsIMOM.

PemaTh 3a1aun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIYKMCIIEHUS U HAXOJUTh YMUCIIOBble MU OyKBEHHBIC 3HAYEHUS YIJIOB

B FEOMETPUYECKHUX 33/1a4aX C UCIOIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB yIJIOB, OOpa3oBaHHBIX IMpPU TEPECEUCHUU JBYX
napajuieNIbHbIX PSAMBIX CEKYIIEH. PemaTe npakTuuecKkue 3ajaui Ha HaX0KIEHUE YTJIOB.

Brnanerp MNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACIATh
OMCCEeKTPUCY YIJa U CepeAMHHBINA MEPIeHIUKYIISP K OTPE3KY Kak F€OMETPUUYECKHUE MECTa
TOYEK.

@opMyIupOBaTh OIPEACIICHUS OKPYKHOCTM M Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, IIOJIb30BAaTbCSI MX CBOWCTBAMU. YMETh IIPUMEHATb JTU  CBOMCTBA
IIpU PELICHUH 3a/1a4.

BitameTs MOHATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
e€¢ uentp. Ilomb3oBatbes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCA B OJJHOM TOYKE, U O TOM, YTO CEPEIUHHBIC NEPIEHAUKYIIPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCA B OJTHOU TOUKE.

Bnagers moHsiTHEM KacaTeIbHOM K OKPYKHOCTH, TIOJIB30BAThCSI TEOPEMOU
0 NMEPIEHAUKYIISIPHOCTH KacaTeIbHOU U paauyca, IPOBEAEHHOIO K TOUKE KaCaHMUS.

Ilonb30BaTbCAd NMPOCTEHIIMMH I'€OMETPUYECKUMHU HEPABEHCTBAMHM, IIOHMMATh HX
MMPAKTUYECKAU CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHMS C IOMOIIBIO LUPKYIA H
JIMHEHKHU.

IIpeameTHble pe3ynbTaThl OCBOSHHS MPOrpPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

Pacno3naBaTh OCHOBHBIE BHIBI YETHIPEXYT OJIbHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS
MX CBOWCTBAMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHM MEPECEUCHUS] MEIHAaH TPEyrojbHUKA (LIEHTpa Macc)
B PEILLICHUU 33a]1a4.

Bianete nonsTHEM CpegHEW JUHHUM TPEYrOJIbHUKA M Tpaneluvy, MPUMEHSATh KX
CBOWCTBA MpH PEUICHWH reoMeTpuuecknx 3anad. [lomp3oBaTbes Teopemoint dDaneca
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U TEOpEeMOM O IPONOPLUOHAIBHBIX OTpe3KaxX, IPUMEHATb UX I PELICHUS
IIPAKTUYECKUX 3a1a4.

[IpuMeHsAT, Npu3HAKW MOAOOUS TPEYTrOJbHUKOB B PEHIEHUH T'€OMETPUUYECKUX
3a/1au.

[lonb3oBaTecst Teopemoirt Iludaropa ansg  peumieHUss TEOMETPUUYECKUX U
MpakTH4eCcKuX 3anad. CTpOuTh MAaTeMaTH4EeCKYyX0 MOJEIb B IMPAKTHYECKHUX 3a/1a4ax,
CaMOCTOSITEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIUE JJIUHBI.

BiianeTs noHATHUAMYU CHHYCA, KOCUHYCA U TAHI€HCA OCTPOTrO YIUIa MPSIMOYTOJIBHOTO
TpeyroJjibHuKa. [1071630BaThCsA STUMU NTOHATUSAMMU JJIs PELICHUS IPAKTUYECKUX 3aay.

Boruncnars  (pa3nuuHbIMU  CIIOCOOAMM) IUIOWIAAL TPEYrOJbHUKA M IJIOLIATU
MHOTOYTOJIbHBIX (pUryp (MOJB3YsACh, I/I€ HEOOXOAUMO, KaJbKyJnaTopoM). IIpumMeHsTsH
IIOJIy4YECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

BiianeTs NOHATUSAMHU BIMCAHHOIO U LIEHTPAJIBHOI'O YIVIA, HMCIIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX YIJIaX, yIiax MEeXIY XopAaMu (CEKYIIMMH) U yIiie MEXIy KacaTelIbHON U
XOpJIOU MPH PELICHUH T'€OMETPUYECKUX 3a1a4.

Bianetp nDOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATH CBOMCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4.

IIprMeHATH MOy4YEHHbIE 3HAaHUS HAa IIPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIIN
Ul 3a7a4  peajbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOIIUE  BBIYMCIICHUSA
C IpPUMEHEHUEM IMoJ00Ms M TPUTOHOMETpUHU (MOJB3YysCh, TIJE€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

[IpenMeTHBIE pe3yibTaTHl OCBOCHHUS TMPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMM OCTPHIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3TUYHBIE JJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTONbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TpeyrojbHUKOB»). Haxomuts (C MNOMOIIBIO KAJIBKYJIATOpPA) JJIMHBI W YIJIBI
JUTs1 HETAOJIMYHBIX 3HAYEHUH.

[Tonp3oBaThcst (hopmMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM  JUJI HAaXOXJIECHUS COOTHOLICHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp3oBaTh TEOpPEMBbl CUHYCOB M KOCHUHYCOB IS HAXOXKICHHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOJbHHUKA («PEIICHUE TPEYTrOJIbHUKOBY), MPUMEHATh UX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

Brnanerp nonsTusiMH mnpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHBIX uryp. Iloms30BaThesi CBOWCTBAMH MOAO00US MPOU3BOIBHBIX (UTYP, YMETh
BBIYHCIISATH JJTMHBI U HAXOUTh YTIIBI Y TOA00HBIX uryp. [IpuMeHaTs cBoiicTBa O100Ms
B IPaKTUYECKUX 3a7adyax. YMETb MPUBOAUTHL NPUMEPHI MOAOOHBIX  QUTYD
B OKpYKaloIlleM MUpE.

[Tonb30BaThCsi TEOpEeMaMU O MPOU3BEICHUHM OTPE3KOB XOpJ, O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJlbHOM.
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[Tonb30BaThCS BEKTOpAMU, IOHUMATh UX F€OMETPUUYECKUN U (PU3NUECKUN CMBICI,
NPUMEHATh HMX B PEHICHMH TEeOMETPUYECKUX U (¢u3nueckux 3anad. [IpumeHstsb
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS IMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Biiagets NOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI
IYyTU OKPYKHOCTH M PaJUaHHON MEphI yIyla, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTel. II[puMeHsTh oJy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

HaxoauTek ocu (MU HEHTPbl) CUMMETPUU (DUTYP, TPUMEHSTH ABMXKECHUS IIJIOCKOCTH
B IIPOCTEUIINX CIydasix.

IIprMeHATH MOy4YEHHbIC 3HaHUs HA IIPAKTUKE — CTPOUTH MATEMATUYECKUE MOJIEIIN
U1 3aJa4  peaJbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME  BBIYMCICHUSA
C TMpUMEHEHUEM TMOoA0OUs U TPUTOHOMETpUYECKUX GYHKUMNA (MOdB3YsiCch, Tl
HE00XO0UMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue paznena |KoauyecTBo OcHOBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4aromuXcs

(Temnl) Kypca 4acoB CoAEpKAHUE
IIpocreiiue 14 [Ipocreiimue DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U OIIPEACIICHUS.
reoMeTpudeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh U3yueHHbIE TeOMETpUUYECKHE PUTYPBI,
X cBOWcTBa. M3mepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJIOKEHUE, BHINIOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroJyibHuK, 4epTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH IPOCTENIIINE TOCTPOCHUS C TOMOLIBIO IUPKYJIS

CMexXHBIE U
BEPTUKAJIbHBIE YIJIbL.
PaGota

C MMPOCTEUIINMHU
YepTeKAMHU.
H3mepeHne TMHEHHBIX
U YTJIOBBIX BEJIMYHH,
BBIYMCIICHUE OTPE3KOB
Y yTJIOB

1 JTUHEUKHU.

HN3mepsTh IMHEHHBIE U YTIIOBBIC BETUIUHBI TEOMETPHUIECKUX
U TIPAKTUYECKUX OOBEKTOB.

OmnpenensiTh «Ha ra3» pa3Mepbl pealbHbIX 00HEKTOB,
NMPOBOAMTH IPyOYIO OIICHKY WX pa3MEpOB.

PemaThb 3a/1aun Ha BBIYHUCIICHHUE JIJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTth 3a/1aun Ha B3aMMHOE PACIIOIOKEHUE
TEOMETPUIECKUX (DHUTYD.

IIpoBoauTh KIaccu(PUKAIUIO YIIIOB, BHIYHCJISTH
JIMHEWHBIE U YTJIOBBIE BEIMUUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTeIIbHBIE PACCYKICHMUS.
3HAKOMUTBLCS ¢ MCTOPUEN Pa3BUTHS TEOMETPUH

TpeyroabHUKN

22

[lonsATHE O paBHBIX
TPEYTroJIbHUKAX U

Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C yKkazaHUEM MPU3HAKOB).
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MIePBUYHBIC
peACTaBICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB.
[Tpu3Haku paBeHCTBa
MPSIMOYTOJBHBIX
TPEYTrOJILHUKOB.
CBOMCTBO MeaHaHBI
IPSMOYTOJIBLHOTO
TPEYroJbHUKA,
MIPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHoGepeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepagsencrra

B FEOMETPUHU.
[IpssMOYyTONBHBIN
TPEYTOJbHUK C YIIIOM
B 30°

BoiBoaMTH CiieCTBUS (PABEHCTB COOTBETCTBYIOIINUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyIHPOBATH OIPEACIICHUSA: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MPSMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEMHHOIO MEePIEHIUKYISIpa
OTpe3Ka; NepUMeTpa TPEYroJbHUKA.

@opMyIHPOBATH CBOWCTBA U MPU3HAKK PABHOOEIPEHHOTO
TPEYroJibHUKA.

CTpouTh YepTexku, pemaTh 3a1a4M C TOMOIIBIO
HAXO0XCHUS PABHBIX TPEYTOJbHUKOB.

IIpuMeHsITH IPU3HAKHU PABEHCTBA MPSAMOYTOJIBHBIX
TPEYTrOJILHUKOB B 3a/1a4ax.

Hcnoas3oBaTh MPPOBHIE PECYPCHI AJIsl HCCAETOBAHUS
CBOICTB U3y4aeMbIX QUTyp.

3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH

75




denepanbHas paboyas nporpamma | MaremaTtuka. 5—9 kiaccel (0a30BbIii YPOBEHbD )

[TapannenbHble IpsIMBIE, 14 [TapannenbHbie DopMyIMpPOBATH NOHATHE [1APAJUICIIBHBIX IPSIMBIX,
CyMMa YIJIOB TPEyIrOJIbHUKA IPsIMBIE, UX CBOMCTBA. | HAXOAMTH MNPAKTUYECKUE IPUMEPBI.
Hakpecrt nexaiue, M3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
COOTBETCTBEHHBIE U IapaJuyleabHbIX IpsAMBIX cexylen. IIpoBoauTh
OJIHOCTOPOHHUE YTJbl, | JAO0KAa3aTeJbCTBA NAapAJUICIbHOCTH IBYX IPSMBIX C HOMOILBIO
o0pa3oBaHHbIE yIJI0B, 00pa30BaHHBIX IPU MEPECEUEHUU ITUX MPSIMBIX
IIPU IEPECECYEHUN TPEThEH MPSAMOIL.
napaieNIbHbIX BbpI4uCaASTh CyMMY YIJI0B TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
IPSIMBIX CEKYIIEH ). HaxoauTh yncioBbie 1 OyKBEHHbIC 3HAUCHHUSI YTIIOB
[Tpusnax B FEOMETPUUECKHUX 33/1a4ax C UCIOIb30BAHUEM TEOPEM
[1apaJIyIeIbHOCTH 0 CYMME YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
IIPSIMBIX Yepes 3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUH
PaBEHCTBO PAaCCTOSIHUN
OT TOYEK OTHOU
MPSMOU 10 BTOPOU
MIPSMOM.
Cymma yrJioB
TpPEyroJIbHUKA.
Bremnue yribl
TPEyroJIbHUKA
OKpYyX HOCTb U KpPYT. 14 OKpyXHOCTb, XopHa 1 | DOpMYJIHPOBATH ONPeIeTeHNs . OKPYKHOCTH, XOPJIBI,
['eomerpruueckue JMaMeTp UX CBOMCTBA. | AWAMETpPa M KacaTelIbHOU K OKpykHOCTU. U3yuyaTh nx
[MOCTPOECHUS KacarenbHas CBOWCTBA, MPU3HAKH, CTPOUTH YEPTEIKH.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIC HCIOJIbB3YS HH(POBbIE
OKpyXHOCT®b, pPecypChl: OKPYKHOCTb, BIMCAHHYIO B yTOJ; LEHTP

BIIMCaHHas B YI'OJI.

OKPYXHOCTH, BIINCAHHOMW B yIOJI; PABEHCTBO OTPE3KOB
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Ilonsitue o 'MT,
MIPUMEHEHHE

B 3a7a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPNEHAUKYJIISAP
KaK TEOMETPUYECKUE
MeCTa TOYEK.
OKpyX HOCTBb,
OMMCaHHas OKOJIO
TPEYTOJbHUKA.
OKpY>KHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocrenimme
3a1a4u

Ha [TIOCTPOCHHE

KacaTeNbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokazarenbCcTBa TEOpeEM

0 MepeceyeHu OUCCEKTPUC YIITIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NMEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA

¢ nomoupto ['MT.

OBJiageBaTh NOHATUSAAMU BIIMCAHHOW U OTIMCAHHOU
OKPYXHOCTEU TPEYroJbHUKA, HAXOAUTh LICHTPBI ATUX
OKPYKHOCTEM.

Pematb OCHOBHBIE 3a1a4H HA MOCTPOEHHUE: yIiia, PABHOTO
JAHHOMY; CEPEAMHHOIO NMEPIEHANKYIISpa JaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
NEPHeHAUKYIISIPHON TaHHON TPSIMOii; OUCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

10 Pa3JIMYHBIM JIEMEHTAM.

3HAKOMHTBHCS ¢ HCTOPHMEH Pa3BUTHS T€OMETPUH

[ToBTOpeHue, 0600IICHHE 4 [ToBTOpEHUE U Pemats 3a1a4uu Ha MOBTOPEHUE, MILTFOCTPUPYIOIIUE CBA3H
3HAHUU 000011IeHre OCHOBHBIX | MEXAY Pa3IMYHBIMU YacTSIMU Kypca
MIOHATHN U METOJIOB
Kypca 7 Kiacca
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KIJACC
HanmenoBanue paznena | KonuyectBo OcHOBHOE OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00 y4aromuXcs
(Temnl) Kypca 4acoB CoAEepKaAHUE

HeTbIpEXYroabHUKH 12 [Tapannenorpamm, ero | M300pakaTb 1 HAXOAUTH HA YEPTEXKAX
NPU3HAKU U CBOWMCTBA. | YETBIPEXYTOJBbHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciyyan @opMyJIMPOBATH ONpeAeIeHUs: TapaAJIIEIorpaMma,
napauieIorpaMMoB npsIMOYTOJIbHUKA, poM0Oa, KBaJpara, Tpamneluu, paBHOOOKOM
(IpAMOYTOJIbHUK, Tpaneuuu, NpIMOyTroJIbHOW TPAIICIIHH.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh NPH PEICHUH 3124
NPU3HAKY U CBOWCTBA. | MPU3HAKU U CBOWCTBA: Mapajuiesiorpamma,
Tpanenusi. npsIMOYTOJIbHUKA, poM0a, KBajpara, Tparneiu, paBHOOOKO
PaBHoOOKas 1 TpaneLuu, NpsIMOYTrOJIbHOU TPAIICLIUH.
IPSMOYTOJIbHAs IIpuMeHsTHL METOA YIBOCHHUS MEIUAaHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 11GpOBBIE PECYPCHI I UCCIEOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX (PUTYD.
MEJIUaHBbl. 3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH
LlenTpanbHas
CUMMETPHS

Teopema daneca u reopema 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C TOMOIIBIO HUPKYJIA U JIUHEUKU

0 TIPOMOPLHHMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYroJIbHUKH

Teopema

O MPONOPIIMOHAIBHBIX
OTpe3Kax.

Cpennsis TUHUSA
TPEyroJabHHUKA.

¢ ucnoJib3oBanue reopeMsl daneca u TeOpeMsl

O NPONMOPUHOHATBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAMUAHBI
TPEYTroJIbHUKA NIEPECEKAIOTCS B OJHOM TOYKE, 1 HAXOAUTH
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Tpaneuus, e€ cpenuss
JIUHUA.
[IponopuroHaibHbIE
OTPE3KHU.

Llentp macc

B TPEYTOJIbHUKE.
[lonoGHbIE
TPEYroJabHUKHU. Tpu
npu3HaKa Moaoous
TPEYTrOJIbHUKOB.
[Ipumenenue
moxo0us

IIPU PELICHUU
IIPAKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM Macc, HAXOJAUTh OTHOIICHUE, B KOTOPOM
MEIUAHBI JISTSATCS TOUKON UX MePECCUCHUS.

HaxoauThb 10100HBIC TPEYTOJIBHUKH Ha TOTOBBIX YePTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX IMPU3HAKOB MOI00MS.
PemaTh 3a7a4u Ha MOJOOHBIE TPEYTOJIBHUKH C TIOMOIIIBIO
CaMOCTOSATEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JIOOHBIX TPEYTOJBbHUKOB.

IIpoBoaUTH 10KA3aTEJIBCTBA C HCIIOJIH30BAHUEM
MIPU3HAKOB MO00MS.

Jloka3pIBaTh TPU MpPHU3HAKA MTOJT00HUS TPEYTOJIBHUKOB.
IpuMeHATH MOTYYCHHBIC 3HAHUS TIPH PEIICHUH
ICOMETPUYCCKUX M MPAKTHUCCKUX 3a/1aY.

3HAKOMHUTBCS C NCTOPHEH Pa3BUTHUSA TCOMETPUU

I Imomans. Haxoxxnenune
[JI0IAJI€H TPEYTOJIbHUKOB
1 MHOTOYTOJIBHBIX (DUTYD.
[Tnomaay mogo0HBIX GUryp

14

CBoiicTBa iomaaei
reOMETPUUECKUX
duryp.

DopmyIIbI

JUTS TUTOIIAa N
TPEYroJbHUKA,
napajiesgorpamMmma,
Tpaneuum.
Breruncnenue
TUIOIIAJICH CHOMKHBIX

buryp.

OgiageBaTh NEPBUYHBIMU NMPeICTaABIEHUSIMU 00 oO1IeH
TEOpHUH IUIoA I (MEpHI), GOPMYJIHPOBATH CBOMCTBA
TUTONIA/IH, BBIACHSTh UX HATJISATHBIN CMBICII.

BoiBoauTh (OpMYIIHI TUIOIAAN MapajuieiorpaMma,
TPEYroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOIAIH
NpsIMOYTOJIbHUKA (KBaApaTa).

BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
YETHIPEXYTOJIBHUKA YEPE3 TUArOHAIHN U YTOJI MEXAY HUMH.
HaxoauTs miomanu ¢puryp, n300paxEHHBIX HA KIETYATON
Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpanBaHUE.
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[Tnomanu guryp

Ha KJIeT4aTou Oymare.
ITnomany momoOHBIX
duryp.

3agaun

C MIPaKTUYECKUM
COJICp>)KaHHEM.
Pemenue 3amau

C MOMOIIILI0 METO/1a
BCIIOMOT'aTeIbHOMN
IJIOIIA A

Pa30upars npuMepbl UCIIOIB30BaAHUS BCIOMOTATEIBHOU
IUIOIIAIN JIJISl PEUIEHUSI TEOMETPUUECKUX 3a/1au.

Haxoauts miomaau nogo0oHbIx GuUryp.

BbIuncasiTh II0HIaAN Pa3InYHbIX MHOTOYTOJIBHBIX QUTYD.
Pematp 3aga4m Ha 1JI0IIAIb C PAKTUYECKUM
COZIEp’)KaHUEM

Teopema ITudaropa u
Hayajia TPUTOHOMETPUU

10

Teopema ITudaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
GbyHKIHI 0CTpOro
yriia npsIMOYTOJIbHOIO
TPEYroJbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOILIEHUS

B [IPSIMOYT'OJIBHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

Joxka3zbiBaTh TeopeMy [ludaropa, ucnonb3oBaTsh e

B MIPAKTUYECKUX BBIYUCIEHUSX.

DOopMyJHpPOBATH ONPEIEIICHNS TPUTOHOMETPUUYECKHUX
(GbyHKIUNA OCTPOTO yria, NPOBEPATH UX KOPPEKTHOCTH.
BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOIIEHUS

B [IPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
NPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX ¢ yriaaMu B 45° u 45°; 30°
u 60°.

Hcnonab3oBaTh GOpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JJIs1 HAXOKACHUS
COOTHOIIICHUH MEXKTy TPUTOHOMETPUIECKUMU (DYHKIIHSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsITH MOyYEeHHbIEC 3HAHUS U YMEHHUS TIPU PEIICHUU
MPaKTUYECKUX 3aj1ay.

3HAKOMUTBLCH ¢ UCTOPUEH PAa3BUTHS T€OMETPUU
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YTl B OKPYKHOCTH.
BrnucaHHbIE 1 ONTMCaHHbBIE
YETBIPEXYTOJIBHUKHU.
KacarenbHbIe

K OKpykHOCTH. Kacanue
OKPY>KHOCTEU

13

Bnucannbie u
LHECHTPAJIbHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Yrisl MEXIY
XOpJlaMu U
CEKYIINMHU.
Bnucannsie u
OITMCAHHEBIC
YEThIPEXYTOJbHUKH,
UX TPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUUECKUX
3ajad4.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH, 00I1THe
KacaTeJbHBIC.
Kacanwue
OKPY>KHOCTEM

@opmMyJIMPOBATH OCHOBHBIE ONPEIEIICHUS], CBA3aHHbIE

C yIJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIHMCaHHBIE YIJIbl, ONMMPAOIINECS HA OAHY JYTY,
BBIYHMCJIATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO IIUPPOBBIX
pecypcoB, BIIMCAHHBIE U ONMCAHHBIE YETBHIPEXYTOJIBHUKH,
BBIBOMTH UX CBOICTBA U MPU3HAKH.

Hcnmosnb30BaTh 3TH CBOMCTBA U MPU3HAKHU IIPU PEILICHUU
3aaa4
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YACOB IIO ITPOTPAMME

[ToBTOpeHue, 06001IeHNE 4 [ToBTOpEHUE Pemathb 3a1a4m Ha TOBTOPEHUE, UILTIOCTPUPYIOIIUE CBS3U
SHAHHA OCHOBHBIX IIOHATHN U | MEXKIY Pa3IUYHBIMH YaCTSIMHU Kypca

METOA0B KypcoB 7 1 8

KJIacCOB, 0000IIIEHHE

3HaHUU
OBILEE KOJIMYECTBO 68
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9 KJIACC
HanmenoBanue pasnena | KonnuectBo OcHOBHOE OCHOBHBIE BUJIBI ACSITEIBHOCTH 00 y4aromuXcs
(Temnl) Kypca 4acoB CoAEepKaAHUE

Tpuronomerpus. Teopemsl 16 Onpenenenue D@opMyIMpPOBATH ONpPeIeJeHUs TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUH TYyIBIX U MPSMBIX yTJIOB.

Penienue TpeyroibHUKOB ¢Gyukuii yriaos ot 0° | BBIBOAMTHL TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
IPUBEIECHNU. BoiBoauTh hOpMYJIbI 11 BHIYUCICHUS MJIOIA/IEH
TeopeMa KOCHHYCOB, C HCIIOJBb30BAHUEM TCOPEM TPUTIOHOMETPUMA (d)opMlea
TEOpeMa CUHYCOB. mIomraan TpCyroJdbHUKaA YCPE3 ABC CTOPOHBI U YTOJI MCKIY
Pemenne HUMH, (HOpMYIIa IUIOIIAIN YETHIPEXYTOJbHUKA YEPE3 €ro
TPEYrOJIbHUKOB. AUAaroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILIeCKOG Pemarnb TPECYIrOJIbHUKH.
IpYMEHEHHUE Pematp npaxkrudyeckue 3agayu, CBOISIINECS
JI0Ka3aHHbIX TEOPEM K HaXOKJICHUIO PA3JIMYHBIX AJIEMEHTOB TPEYTrOJIbHUKA

[IpeobpazoBanue moaoowus. 10 [TonsiTue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

MeTtpuueckue
COOTHOILIEHUS
B OKPY>KHOCTH

0 npeoOpa3oBaHUU
IIOJTO0HSI.
COOTBETCTBCHHEIC
9JI€MEHTHI MOAOOHBIX
uryp.

Teopema

O MPOU3BEICHUHN
OTPE3KOB XOP/I,
TeopemMa

HccsenoBaTh OTHOIIIEHHUE IMHEHHBIX AJIEMEHTOB (PUTYp
npu npeoOpa3oBaHUM MOAOOHS.

HaxoauTh nmpumepsl MOI00US B OKPYKAIOIIEH
JIEUCTBUTEIIBHOCTH.

BpIBOAUTH METPUYECKUE COOTHOLIECHHS MEXKAY OTPE3KaAMU
XOp/[I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TIOJIOOHBIX TPEYTOJIHHUKOB.

PemaTh reomeTpuyeckue 3a1a4M U 3aJ1a40 U3 PEalbHOU
YKU3HU C UCIIOJIb30BAHUEM MOJAOOHBIX TPEYTOJIbHUKOB
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O IPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJapare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUUECKUX
3a7a4

BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYMTaHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DU3NYECKUHN U
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BexkTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BEJCHHE
BEKTOPOB, €r0

Hcnonb3oBaTh BEKTOPHI KaK HANpPaBIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (TIepeMelleHIe) U
bu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYECKU U (PU3NUECKUI CMBICIIBI 3TUX ONEpaIuil.
Pemath reoMeTpuueckue 3a1a4u ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKAISIPHOE NPOU3BEACHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOICTBA.

BbIuncasiTb CyMMY, Pa3HOCTb M CKaJISIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKAIIPHOE MPOU3BENCHUE ISl HAXO0XKICHHUSI
JUIMH U YTJIOB
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IIPUMEHEHUE
JIJIS1 HAXOKICHUS
JUIAH U YTJIOB.
Pemenue 3amau

C IIOMOUIBIO BEKTOPOB.
[IpumeneHne BEKTOPOB
JUT pEIICHUS 3a1a4
buzuku

I[eKapTOBLI KOOPpAWHATLI
Ha ITJIOCKOCTU

JlexapToBbI
KOOPJMHATHI TOUEK
HAa MJIOCKOCTH.
YpaBHEeHHE TPSAMON.
YpaBHeHuUE
OKPY’KHOCTH.
Koopaunatel Touek
HepeceyeHus
OKPY>KHOCTH H
IIPSIMOM.

Meton koopauHAT
IIPU PELICHUU
F€OMETPUYECKUX
3a7a4, MIPAKTUYECKUX
3a7a4

OcBauBaTh NOHATHE TIPSIMOYTOJIBLHON CUCTEMBI
KOOPJHMHAT, JIEKAPTOBBIX KOOPJUHAT TOUKH.

BbIBOAUTH ypaBHEHHUE IPSAMOUN U OKPYKHOCTH. BbIgeasiTh
MOJIHBIM KBaJIpaT AJIsl HAXOXKICHUS [IEHTPA U pajuyca
OKPYKHOCTH 110 €€ ypaBHEHHIO.

PemaTh 3a1a4M Ha HAXOXKJIEHHUE TOUEK MEepeCceUeHuUs
MPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab30BaTh CBOKCTBA YIIIOBOTO KO3 PHUIIUEHTA MPSIMOM
IIPU pEIICHUH 3a]1a4, JIJISl OTIPECIICHUS] PACTIOIOKECHUS
IPSIMO.

IIpuMeHATH KOOPIMHATHI TIPU PEIICHUH T€OMETPUUECKUX U
MPAKTUYECKUX 33724, JIJIsl TOCTPOCHHSI MAaTeMaTHIEeCKUX
MOZEeNel peasibHbIX 33a/1a4 («METO/ KOOPJUHATY).
IHonb30BaThCs 111 NOCTPOCHUS U UCCIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUU
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IIpaBunbHbIE
MHOT'OYT'OJIBHUKH.
JImMHa OKPY>KHOCTH U
MJI0IIA/Ib KPYTa.
Briuncnenue mioniaaei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno w. JlauHa
OKPYXHOCTH, TyTH
OKPYKHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CerMeHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IToab30BaTHCH MMOHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAe/IATh
YUCJIO T, JJIMHY AYTH U paUaHHYIO MEpY yTJa.
IIpoBoauTh MEpexox OT paAuaHHOW MEpPHI yIia

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe MIOAAb Kpyra.

BoiBoauTh ¢opMyJibl (B rpajyCHOM U pauaHHON Mepe)
JUISL JUTMH YT, TUIOAJENH CEKTOPOB U CETMEHTOB.
BoruncasaTh wionaan Guryp, BKIOYAIOUUX 3JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxomuTh 1muiomany B 3ajjadyax peajlbHON KU3HU

,HBI/I)KG:HI/I}I IINIOCKOCTH

[lonsiTHE O IBHKEHUU
MJIOCKOCTH.
[TapannenbHbIit
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHHUH 3a/1a4

Pa30upars npuMepsl, WILTFOCTPUPYIOIINE TOHATHUS
JBUKCHUS.

@opmMyJHMpPOBATH ONPEICIICHHS TapallIeIbHOIO IEPEHOCa,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH X CBOWCTBA,
HAXOAUTH HENIOJABUKHBIE TOUKHU.

HaxoauTh 1EHTPHI U OCH CHMMETPUIA TPOCTEHIIUX Uryp.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPUIO MPH
PEIICHNH TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HUcnonb30BaTh 1719 NOCTPOSCHUS M UCCIICJOBAHUI
1U(POBBIC PECYPCHI

[ToBTOpeHue, 000061IeHUE,
crUCTeMaTHh3alusa 3HaHUH

[loBTOpEHUE
OCHOBHBIX TTOHATHI U

OmnepupoBath NOHATHSIMU: QUTYpaA, TOUKA, IPAMasi, yroJ,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUIA
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METOJ0B KypcoB 7—9
KJIacCOB, 0000IIIEeHNE
Y CUCTEMATHU3aLHs
3HaHUM.
[Ipocreiimue
r€OMETPUYECKUE
burypsr u ux
cBolicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYUH.
TpeyroabHUKH.
[TapannenbHble U
IIEPIICHAUKYJISPHbIE
IIpsIMBIE.

OKpy»X HOCTb U KpYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Bnucannseie u
OIMCaHHbIE
OKPY’KHOCTH
MHOI'OYT'OJIBHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YeThIpEXYTrOIbHUKH.
Bnucanneie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOIbHUK, MEAUAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIIEIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIus; OKPYKHOCTb,
KacaTeJbHas; paBEHCTBO U Noj00ue Gpuryp,
TPEYTroJIbHUKOB; MAPAILICIbHOCTh U NEPIEH IUKYISIPHOCTD
MPSMBIX, YTOJ MEX]Y IPSMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U TIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YTIIIa,
MJI0IIaAb, HIEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOMIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTHU U TUIOIIAIN KPyTa,
00BbEMa MPSMOYTOJILHOTO MapajuieJenunesaa.
OnepupoBath NOHATHAMM: TIPSIMOYTOJIbHAs CUCTEMA
KOOPJHMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS IS
NPEACTABICHUS TaHHBIX U PEIICHUS 3a7a4, B TOM YUCIIE

U3 IPYrUX Y4eOHBIX MPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WUTIOCTPALMIO CBSI3EH MEXKIY pa3IMYHBIMU YacTSIMHU Kypca.
Bri0upaTh MeTO I peLICHUs 3a1a4u.

PemiaTe 3a1a4m U3 TOBCEAHEBHOM KU3HU
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U OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Havasa
TPUTOHOMETPHUH.
Pemenne o6mux
TPEYTrOJIbLHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKHU.
[TpeobpazoBanus
MJIOCKOCTH.
JBmxenus. [Togobue.
CummeTpusi.

[ Inmomans.
Beruucinenue
ororanei. Inontagn
OI00HBIX (PUTYP.
JlexapToBbI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha IJIOCKOCTH

OBILIEE KOJIMYECTBO
YACOB I1O [TPOI'PAMME
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1mH(POBOM MHpE BEPOSTHOCTh W CTATUCTHKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOUKH 3PCHUS MTPAKTUICCKUX MPUIIOKCHHMA, TaK U UX POJIN
B 00pa3oBaHMM, HEOOXOJAMMOM KaKJIOMY uenoBeKy. Bo3pacrtaer umcio mnpodeccui,
Npy OBIAJCHUH KOTOPBIMH TpeOyeTcss Xopolas 0a3oBasi TOJATOTOBKAa B 00JACTH
BEPOSITHOCTH M CTATHCTHUKH, TaKas TIOJrOTOBKA BayKHA JIJIS TPOIOJKCHHS 00pa30BaHUS U
JUTS YCTICTHOW MPO(eCcCHOHATBHOM Kapbephl.

Kax b1l 4eToBeK MOCTOSTHHO IPUHUMACT PEIICHUS Ha OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A 1711 OOOCHOBAaHHOT'O TPHHATHUS PENICHUS B YCIOBUAX HEIOCTaTKa WIIH
n30bITKa HMHpOpMAMKU HEOOXOAMMO B TOM YHCJIE XOpOHIo Cc(HOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATHCTUYECKOE MBITIIICHUE.

VIMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTh CHOPMHPOBATH Y O0yUAIOITUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTaBIIAIONICH YMEHHE BOCIIPUHUMATh W KPUTHYCCKHM aHAIM3UPOBATH MH(OpPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hOopMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHUX
peaNbHBIX MPOIECCOB U 3aBUCHUMOCTEH, MPOU3BOAMUTH MPOCTEHIINE BEPOSITHOCTHHIC
pACYETHI.

3HaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMHM MpHUHIIMIAMHU cOopa, aHajau3a |
NpeICTaBIeHUs] JaHHBIX M3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M TroCyJapCcTBa
npuoOmaer oOydJaromuxcs K  OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHu3aluyd repedopa W Tmojacuéra 4ucia
BapUAHTOB, B TOM 4YHCJIE B MPUKIAJHBIX 3ajJadax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3ma€T MaremaTHdeckuii (yHIaMEHT Js1 (OPMHUPOBAHHUS KOMIICTCHIIMH
B oOysiacti MHGPOPMATUKH U HUQPPOBBIX TeXHOJOTHM. [IpM HM3ydeHWM CTAaTUCTHKUA M
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTABICHUS OOYYaIOIMUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCleN0oBaHusA, GOpMUPYETCS MOHUMAHUE POJIM CTATUCTUKH Kak
UCTOYHHUKA COIMAIBHO 3HAYMMOW WHPOpPMAIMK W  3aKJIaJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOTO MBIITUICHHSI.

B cooTBeTCTBMUM C NMaHHBIMU IIEJISIMH B CTPYKType TPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTATUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHMs BIICICHBI CIEIYIONINE
conepkarenbHO-MeTonueckne JuHuu: «lIlpencraBnenne AaHHBIX W ONUCaTEIbHAS
CTaTHCTHKa», «BeposTHOCTEY, «DIeMeHTh KOMOWHATOpUKW», «BBeaeHue B Teopwio
rpadoBy.

Conepxanne ymmaun «lIpencraBneHue MaHHBIX W ONMUCATEIbHAS CTATUCTHUKA»
CIIy’)KUT OCHOBOM I POPMHUPOBAHUSI HABBIKOB Pa0bOThl ¢ MH(GOpPMAILIUEH: OT YTEHUS U
UHTEpTpeTanuu WHGOPMAIUU, TPEACTaBICHHOW B Ta0IWIax, HA JgUarpaMMmax |
rpadukax, g0 cOopa, TIpenCTaBIEHWsS W aHalW3a JAaHHBIX C HCIOJIb30BAHHEM
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CTaTUCTHUYECKUX XapaKTEpUCTUK CPEeIHMX M paccenBaHus. Pabortas c JaHHBIMH,
oOydaromuecs: yd4arcsi CUMTBIBaTb W HUHTEPIPETUPOBATH JAHHBIE, BBIIBUTATH,
apryMeHTHUPOBATh U KPUTUKOBATh MPOCTEUIIINE THUIIOTE3bI, Pa3MbILIUIATh HaJ (DaKTOpaAMH,
BBI3BIBAIOIMMHM HW3MEHYMBOCTh, W OLEHHMBAaTh HMX BIUSHHE HA pPAacCCMaTPUBAECMBbIC
BEJINYMHBI U MPOLIECCHI.

NHTYyUTHBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHJACHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW I U3YYEHMUS
TEOPHUH BEPOSTHOCTEN. bonpIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTHU
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAoNoAo0us CIy4aitHOro COOBITHS.
[Ipu nzyyenun yueOHOro Kypca oOydarouuecs 3HaKOMSTCS ¢ MPOCTEHIIIMMHU METOAaMuU
BBIYMCIICHUSI BEPOATHOCTEM B CIYyYallHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMHM, MO3BOJSIOIIMMHU CTaBUTh U
pemath Oojee ClIO0XKHbIE 3a1aun. B y4eOHbI Kypc BXOAST HayalbHbIE MPE/ICTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCIOBBIX XapAKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBJISIETCS 3HAKOMCTBO OOyYaromiuxcs
C MHOYKECTBAMHM M OCHOBHBIMHU OIIEpallMsIMA HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
OpUMEpbl NMPUMEHEHUS I PEIIEHUs 3a/Jad, a TakKe HCIOJIb30BaHUS B JPYrUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IpeIMeTax.

B 7-9 knaccax u3ydaetcst yueOHbII Kypc «BeposSTHOCTh U CTAaTUCTHKAY, B KOTOPBIH
BXoAAT pasgensl: «lIpencraBineHne  JaHHBIX W ONKACATENbHAs CTATUCTUKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OOmiee 4YKMCIIO YAacOB, PEKOMEHIOBAHHBIX JJII HW3Y4YEHHS Yy4yeOHOro Kypca
«BeposTHocTh M cTaTuCcTHKa», — 102 waca: B 7 kmacce — 34 waca (1 yac B Hefenro),
B 8 kimacce — 34 gaca (1 gac B Hezmemo), B 9 kiacce — 34 gaca (1 gyac B Heaelno).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BHAE TaOIWIl, Auarpamm, rpadukoB. 3amoTHEHUE
Ta0JINII, YTEHWE W MOCTPOCHUE JUarpamMMm (CTOJOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bnedenue uHopmanuum U3 auarpamMm U
TaOJINII, UCTIOJIE30BAaHUE M HHTEPIIPETAINS JaHHBIX.

OnucartenpHas CTATUCTUKA: CpelHEEe apu(pMETHUYECKOe, MeJuaHa, pa3Max,
HanOOJIbIIIEE U HAMMEHBITIEEe 3HAYCHUS HaOOpa YMCIIOBBIX JaHHBIX. [I[puMepsI CirydaitHOM
M3MEHYUBOCTH.

CrydaiiHbII SKCTIEPUMEHT (OTIBIT) U CiTy4aiiHOe cOoObITHE. BEeposATHOCTH 1 yacToTa.
Poip ManoBeposITHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITU B MPUPOJE U B OOIIECTBE.
Momnera 1 urpasibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepunna, pedpo. Crenenp BepinHbl. Yuciao pédep u cymMapHasi CTENEHb
BepuinH. [lpeacraBnenue o csizHoctu rpada. Lenu u nuknsl. Ilytu B rpadax. O0xon
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rpada (3inepoB myth). [IpeacraBnenue o6 opueHTHpoBaHHOM Tpade. Permenue 3amgau
C IOMOIIIbIO TPadoB.

8 KVIACC

[IpencraBnenue naHHBIX B BUjIE TaOJIuIl, TUarpaMM, rpad)ukoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Oniepalilui HaJi MHOKECTBAMU:
oObeuHEHUE, MepecedeHue, aonoiHeHne. CBoWCTBa onepauuil HaJl MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATENIBHOE, PACIIPEICINUTEIBHOE, BKIIFOUeHUA. Vcronp30Banne
rpauyecKoro MPEJICTABICHUS MHOXECTB JJii OINUCAHMS PEATbHBIX IPOIIECCOB U
SIBJIEHUM, IPU PEIICHUHU 3a]1a4.

N3mepenne paccemBaHusd JaHHBIX. JlUcnepcus W CTaHAApPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHble COObITUS chydaiiHoro omnbiTa. Ciaydalinbie coObITUs. BepostHoCTH
coObITHH. ONBITBI ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CIydailHBIM
BbI0Op. CBSA3b MEXIY MAJIOBEPOSTHBIMH U TMPAKTHUYECKU JIOCTOBEPHBIMU COOBITHUSMHU
B IIPHUpO/ie, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa N1€pEBHEB: €AMHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH U uuciaoMm pédep. [lpaBuno ymMHOXKEHUS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTud. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTii. HecoBmecTHbie coObITHSA. DopMysia CIOXKEHHS BEPOSTHOCTEH. ¥YCIOBHAS
BepoATHOCTh. [IpaBuino ymHoxenus. HeszaBucumble coObiTusi. IlpencraBnenue
JKCHEpPUMEHTAa B BHJAE JepeBa. PelieHue 3agay Ha HaXO0XKACHUE BEPOSTHOCTEM
C IOMOIIBIO JEPEBA CIYYailHOTO SKCIIEPUMEHTA, TUarpaMm Dujepa.

9 KJIACC

[IpencraBiieHne NaHHBIX B BHUJE TaOJIHI], AHArpamm, rpauKoB, WHTEPIpPETALUS
naHHBIX. YTeHUE ¥ MOCTpOCHHE TaOIHIl, TUarpamMm, TpaduKoOB IO PEAIbHBIM JaHHBIM.

[lepecranoBku u dakropuan. CodeTaHus W YHUCIO COYEeTaHW. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ UCNOJIb30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposTHOCTh. CilydailHBIA  BBIOOp TOYKM U3 (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPY>KHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepusi ucnbITaHuM 10 mepBoro ycmexa. Cepwust
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepyyr UCTIBITAaHUN bepHym.

CnyvailHass BelMYMHA MW paclpelesieHne BeposiTHOCTeH. Martematuyeckoe
oxugaHue u aucrnepcus. [I[pumepsl MareMaTuuecKoro OXKUIAAHHUS KaK TEOPETUYECKOTO
CpPEHEro 3HA4YCHUsl BEIMYHMHBIL. MaTeMaTU4eCKOe OXUJAHWE U JUCIEPCUS CIyYalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[lonsiTue o 3akoHe OoublINX yucen. M3MepeHune BeposiTHOCTEN ¢ MOMOIIBIO YaCTOT.
Ponb u 3HaueHue 3akoHa OOJBIIMX YKHCEN B IPUPOJIE U OOIIECTBE.
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NPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrPaMMbl Y4eOHOTO Kypca K KOHIY
oOydeHus B 7 kiacce:

Yurare wuHbOpMaLMIO, MNPEACTaBICHHYI0 B TabnMiax, Ha JguarpaMmmax,
MIPEACTABIATH JaHHBIE B BUJIE TAOJIMI], CTPOUTH TUArPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYrOBbIE) [0 MAaCCUBaM 3HAYEHUH.

OnuceiBaTh U1 UHTEPIIPETUPOBATH pEaJbHBIE YHCIOBBIE JAHHBIE, MPEACTABICHHbBIE
B Ta0JIMIIax, HA IUarpaMmax, rpaukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAaHHBIX CTATUCTUYECKHUE XapaKTEPUCTHKU: CPElIHEe
apumeTnieckoe, MeIMaHa, HauOoJIbllIee U HAaMMEHbBIIIee 3HAUCHUS, pa3Max.

WmeTs nipeicTaBiieHre 0 CIIy4alHOM M3MEHYMBOCTH Ha MpUMeEpax LeH, PU3nIecKuX
BEJIMYMH, AHTPOMOMETPUYECKHX JAHHBIX, UMETh MPEICTABIECHUE O CTATUCTHYECKOM
YCTOWUYUBOCTH.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPAaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUJIE TaOIMII, 1UarpamMmm, rpadukoB.

OnuchIBaTh TaHHBIE C TOMOILBIO CTATUCTUYECKHUX NTOKA3aTENEH: CPEIHUX 3HAUCHU
U Mep paccenBaHus (pazMax, JUCIEPCUSl U CTAHIaPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThl YHCIIOBBIX 3HAYE€HUW M YacTOThl COOBITHH, B TOM 4YHCIIE
10 pe3yJibTaTaM U3MEPeHUN 1 HaOIIOICHUH.

HaxomuTh BEpOSTHOCTH CIyYallHBIX COOBITUH B OIBITaX, 3HAS BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU.

Hcnonb3oBaTh Tpaduueckue MOIETU: JEpPEeBO CIYYAHOTO OSKCIEPUMEHTA,
auarpamMMbl DWsiepa, YicIoBas psiMas.

OnepupoBaTh MOHATUSIMHU: MHOKECTBO, IMOJIMHOKECTBO, BBINOJHATH OIEpPaLU
HaJl MHOXECTBaMU: 00bEIMHEHUE, TIEPECEUCHUE, JAOMOTHEHUE, TEPEUUCTATh FJIEMEHTHI
MHOJKECTB, IPUMEHATH CBOWCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHHUE MHOKECTB M CBS3€H MEXIy HUMHU
JUI. OIIMCAaHUSl IPOLIECCOB M SIBJICHWM, B TOM YHCIIE NMPU PELICHUW 3a1a4 W3 JAPYTHUX
Y4eOHBIX TPEMETOB B KyPCOB.

IIpeameTHble pe3ynbTaThl OCBOSHHS IMPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 9 Kiaacce:

N3Bnekars u mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
HUCTOYHUKAX B BUJE TaOnull, Auarpamm, rpadukoB, NPEACTaBIsAThH JaHHbIE B BHUJE
Ta0aul, Juarpamm, rpauKkoB.
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Pemate 3agauM  OpraHM30BaHHBIM  NEpeOOpPOM  BapHAHTOB, a  TaKXKe
C UCIOJIb30BAHMEM KOMOMHATOPHBIX IPABUI U METOJOB.

Hcnonb30BaTh OnucaTeNbHble XapaKTEPUCTUKU Ul MAaCCUBOB YUCIIOBBIX JTaHHBIX,
B TOM YMCJI€ CPEJHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YacTOThl COOBITHS, B TOM YHUCIE MOJb3YICh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOSITHOCTU CIIy4alHBIX COOBITUN B M3YUYEHHBIX ONBITAX, B TOM YHUCIE
B ONbITaX C PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMU COOBITUAMH, B CEPUSAX HCIBITAHUN
J10 TIEpBOI0 yCIeXa, B CEPUAX UCHbITaHUN bepHysum.

HNmeTh npencraBieHUe O CIIy4YaliHOM BEJIMYMHE U O PACTIPEICIICHUN BEPOSITHOCTEM.

NmeTtr mpencraBieHre O 3aKOHE OOJIBIIMX YHCENI KaKk O [MPOSIBICHUU

3aKOHOMEPHOCTH B CIIyYalHOH HM3MEHYHMBOCTH M O POJM 3aKOHA OOJBIINX YHUCEIN
B IIPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmenoBanue pasnena |Kosmuectso OcHOBHOE conep:KaHue OCHOBHBIE BUJIbI ACSTEIBHOCTH 00 y4arOMIMNXCA
(Tembl) Kypca 4acoB
[IpencraBieHue JaHHBIX 7 [IpencraBnenue qaHHBIX OcBauBaTh CrOCOOBI NPEICTABICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJIUIHBIM
JTaHHBIM. VI3BJIcUeHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHdeckas
paboTta «Tabmuipny.
I'paduueckoe
npe/icTaBlIeHne JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOI0YATHIX)
nrarpaMm. Urtenue u
MOCTPOCHHE TUarpamM.
[Tpumeps! femorpapuaecKux
JUarpaMM.

[IpakTuyeckas padora
«JlmarpamMMbD»

CTATHCTHYECKHUX JAHHBIX U YACIIOBBIX MACCHBOB
C TIOMOIILIO TAOJUI] ¥ TUAarpaMM C HCTIOTh30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (IeMorpaduuecKkue
JaHHBIC, POU3BOICTBO MTPOMBIIUICHHON 1
CCIIbCKOXO3MCTBEHHOM MPOTYKIINH, OOIICCTBCHHBIC
Y TIPUPOJIHBIC SBIICHHS).

N3yuaTh MeToabl pabOTHI ¢ TAOIUIHBIMU U
rpadUIeCKUMU TPEACTABICHUSIMU TaHHBIX

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX PadboT

OmnucarenbHas CTaTUCTHKA

Yucnossie Habopwl. CpegHee
apupMeTHIeCcKoe.
Menauana yncioBoro Habopa.

OcBauBaTh NOHSATHSA . YUCIIOBOM HAOOp, Mepa
LHEHTpaJIbHON TEHAEHIUH (Mepa LIEHTPa), B TOM YUCJIIE
cpeaHee apupMEeTHYECKOE, MeIaHa.
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Y CTOMYUBOCTh ME/IUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaUCHU.
Haunbonrplliee 1 HauMeHbIIIEE

SHAYCHUA YU CIIOBOI'O Ha60pa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKHUE JAHHBIE C TTIOMOILIBIO
cpenHero apuMeTHYecKoro u Meauansl. Pemarp
3a/1a4u.

N3yyaTs cBOMCTBA CPEAHUX, B TOM YHCIIE

C TOMOMUIbIO IU(POBBIX PECYPCOB, B XO/€
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAOOIbIIEE U HAUMEHbILIEE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pemats 3aga4u Ha BbIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBUH C MPUPOAON TaHHBIX U
LEIAMU UCCIIEIOBAHUS

CnyqaﬁHa;I U3MCHYHUBOCTD

CiyyaiiHast ©”3MEHUHUBOCTh
(mpumepsl). YacToTa
3HAYEHUI B MACCUBE
na"HbIX. [ pynnupoBka.
['uctorpammsi.
[TpakTrdeckas padora
«Crny4aiiHasi U3MEHYUBOCTH)

OcBauBaTh MOHATHS . YaCTOTa 3HAUCHHUI B MacCHBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TUCTOIPAMMBI,
noAOUPATh MOAXOSIINHN 1Iar TPYIITUPOBKHU.
OcBauBaTthb rpauiecKkue MpeICTaBICHUS Pa3HBIX
BUIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCJIE

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB, B XOJIC
MPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

I'pad, BepmmHa, pedpo.
[IpencraBnenue 3agauu

¢ momorisio rpada. CteneHpb
(BaJICHTHOCTH) BEPIIUHBI.
Yucno pédep u cyMMmapHas
creneHp BepunH. Lens n

OcBauBaTth nousiTus: rpad, Bepmmnaa rpada, pedpo
rpada, cTerneHp (BaJ€HTHOCTh BEPIUHBI), IIETIh U
LUKIL

OcBauBaTh NOHATHSA: TTYTh B rpade, MIePOB MyTh,
00xo1 rpada, OpHEeHTUPOBAHHBIN Tpad.

PemiaTh 32124 Ha NOMCK CyMMBI CTENIEHEN BEPIIVH
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muki. [1yTe B rpade.
[IpencraBneHue 0 CBA3HOCTH
rpada. O6xox rpada
(HIEpOB MYyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck o0xoja rpada, Ha MOUCK MyTeH

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh CrOCOOBI MPEICTABICHUS 3a7a4 U3 Kypca
anreOppl, TEOMETPUHN, TEOPUH BEPOATHOCTEH, APYTUX
IPEIMETOB C MOMOILBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA TIPUMEPax

BeposTHOCTH 1 yacToTa
CITy4aliHOTO COOBITHS

CityyaiiHbIi ONBIT U
ClIy4yaiiHOE COOBITHE.
BeposTHOCTE ¥ yacToTa
cobbiTus. Porb
MaJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX
cOOBITHI B IpUpOJIE U

B 0011ecTBe. MoHeTa U
urpajgbHasi KOCTh B TECOPUHU
BEPOSITHOCTEU.
[IpakTuyeckas padora
«YacToTa BbIIAJICHUS OpJIay

OcBanBaTh NOHATHS: CIYYANHBIN ONBIT U
clly4aitHoe coOObITHE, MAJOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTb MaJIOBEPOSTHBIX COOBITHIA

B MIPUPOJIE M OOIIECTBE Ha BAXKHBIX MPUMEPaX
(aBapuu, HECYACTHBIE CIIy4yaH, 3alIUTa IEPCOHAIBHOM
uH(popManmu, nepenayda JaHHbBIX).

N3yuyath poJib KIaCCUYECKUX BEPOSITHOCTHBIX
MoJiesiei (MoHeTa, UrpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEU.

HabaronaTh u M3y4aTh 4acTOTY COOBITUH B IPOCTHIX
HKCHEPUMEHTaX, B TOM YHUCJIE C MOMOIBIO IU(PPOBBIX
pECYpCOB, B XOJ€ PAKTUYECKOM pabOThI

O00011IEHNE,
crUcTeMaTHh3alnsa 3HaHUH

[IpencraBienune JaHHBIX.
OnucartenbHasi CTAaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemiaTe 3a1a4m Ha IpEeACTABICHUE U ONTUCAHUE
JTAHHBIX C MIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHK.
OO0cyxkaaTh NpUMepbI CIY4YaitHBIX COOBITHH,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITH, UX POJH B IPUPOJIE U KU3HU
YeJI0BEKa

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

34

97



denepanbHas paboyas nporpamma | MaremaTtuka. 5—9 kiaccel (0a30BbIii YPOBEHbD )

8 KIIACC
HaumenoBanue pazngena |KonnuectBo OCHOBHOE cOnEpKaHUE OcHOBHbIE BUJIBI JIEATEIILHOCTH 00yUYarOIIUXCs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I1oBTOPATHL U3YyYEHHOE U BHICTPANUBATH CUCTEMY

7 KJ1acca

OnucarenbHasi CTATUCTHKA.
CnyuyaiiHasi ”3BMEHYUBOCTb.

Cpennue uncnoBoro Habopa.

Crnyvaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue Mmogenu
TEOPUHU BEPOSITHOCTE:
MOHETa U UrpajibHasl KOCTh

3HaHUH.

Pemats 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemats 3a1auun Ha npeACTaBICHUE TPYNITUPOBAHHBIX
JTAHHBIX U OMKMCAHUE CIIYYaHOW U3MEHUYUBOCTH.
Pemats 3a1auu Ha ONpPEIEICHUE YACTOTHI
CITy4alHBIX COOBITUH, 00CYKIEHUE PUMEPOB
CITy4alHBIX COOBITUN, MAJIOBEPOSTHBIX H
MPAKTUYECKH JOCTOBEPHBIX CIYUYaHBIX COOBITHMA, X
pOJY B IIPUPOJIE U KUZHHU YEITOBEKA

OnucarejabHasg CTATUCTUKA.
PaccenBanne manHBIX

Otkiionenus. Jlucnepcus
YHCJIOBOTO Habopa.
CranpapTHOE OTKIIOHEHUE
YUCJIOBOTO HAbopa.
JlnarpaMmmbl paccenBaHUs

OcBauBaTh NOHATHUSA: JUCIIEPCUSI U CTAHAAPTHOE
OTKJIOHEHME, UCIIOJIb30BaTh ITU XapaKTEPUCTUKU
JUISL ONIMCAHUSI PACCEUBAHUS JAHHBIX.

BeiaBuraTs runore3bl 00 OTCYTCTBUM WIIM HATUYHUH
CBSI3U MO IMarpaMMaM pacCEUBaHUS.

CTpouthb auarpaMmbl pacCerBaHUs 10 UMEIOIIUMCS
JTaHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPA

98



denepanbHas paboyas nporpamma | MaremaTtuka. 5—9 kiaccel (0a30BbIii YPOBEHbD )

MHOXecTBa

MHO0XeCTBO, TOAMHOKECTBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpeCceUeHuE,
JOTIOJTHEHUE.

CaoiicTBa onepauuii

Ha/I MHOXKECTBAMU:
NIepEeMEeCTUTENBHOE,
coueTaTeNbHOE,
pacnpeenuTeNbHOE,
BKITFOUCHHSI.

I'paduueckoe
peICTaBlIeHUE

MHO>KECTB

OcBauBaTh NOHATHUSA MHOXECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXECTBO.

BbInoaHsATH onepamuu HaJl MHOKCCTBAMM:
06T>GI[I/IHGHI/IC, MEpEeCCUYCHUC, NOIMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACINUTCIIbBHOC, BKIIFOUCHUA .
Hcnoab3oBarhb Fpa(i)I/I‘ICCKOG MpCaACTABJICHUC
MHOXCCTB IIPpU OMMHCAHHUUN PCAJIBHBIX IPOUCCCOB U
HBHCHHﬁ, IMpH pCIICHUH 3a1aY U3 JPYTUX y‘le6HBIX
npecaMeTOB U KYPCOB

BeposATHOCTH Cliy4allHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cny4aitabie COOBITHSI.
biaronpusgrcTByromme
AJIEMEHTAPHBIE COOBITHA.
BepostHOCTH COOBITHIA.
OnBITH C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU COOBITUSIMH.
CrydaiiHbIil BEIOOD.
[IpakTrueckas pabota
«OMnBITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX YJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE PJIEMEHTaPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEMN
COOBITHIA TTI0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CJIy4alHOTO OIIbITA.

Pemats 3a1aun Ha BBIYMCIICHUE BEPOSATHOCTEMN
COOBITHIA B OTBITAX C PABHOBO3MOYXHBIMH
DIIEMEHTAPHBIMHU COOBITHSIMU, B TOM YHUCIIE

C TIOMOIIHIO0 KOMITBIOTEPA.
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AIIEMEHTapHBIMHU
COOBITUSIMU

IIpoBoAUTH ¥ M3Y4YaTh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUAMHU
(c UCTI0IB30BAaHUEM MOHET, UTPAIbHBIX KOCTEH,
JIPYTUX MOJieNiel) B X0€ IPAKTUUECKON paboTh

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MYyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIUHBI, CBSA3b MEXKIY
YHCJIOM BEPIIUH U YHUCIOM
pé€6ep. IIpaBuino yMHOXKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 0e3 MukIa,
BHCsIYasl BEpIINHA (JIUCT), BETBb JCpeBa, MyTh

B JiepeBe, IUaMEeTp JIepeBa.

N3yuaTh cBOCTBA JiepeBa: CYIICCTBOBAaHUE BUCIUYCH
BEPIIHMHBI, CAMHCTBCHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMM, CBSA3b MEK/y YMCIIOM BEPIIUH U YHCIIOM
péoep.

PemaTtp 3aa4u Ha TIOWCK U MTEPEUUCIICHUE Ty TEH

B JIEpeBe, OIpeIeTICHIE YNCIia BEPIINH WK pedep

B JiepeBe, 00X01 OMHAPHOTO JIepEBa, B TOM YHCIIC

C MPUMEHEHHUEM IPaBUIIa YMHOKEHUS

Cry4aitHpie COOBITHS

[IpoTHBOIOIOKHOE COOBITHE.
Huarpamma Ditnepa.
OObenMHEeHNE U TIepeceYCHIE
coObITHii. HecoBmecTHbIE
coObrTusi. dopmyna
CJIOKEHUS BEPOSTHOCTEM.
[IpaBuinoO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEepOsTHOCThH. HezaBucrumeble

OcBauBaTh NOHSTUSA: B3aUMHO ITPOTUBOIIOJIOKHBIE
COOBITHS, OTIepaIliy HaJl COOBITUAMHU, OOBETMHEHUE U
nepeceueHrne coobITu, Truarpamma Jiinepa (Ditepa—
BenHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHS.
H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEAMHEHUS

JBYX COOBITUH ((OPMYITBI CITOKEHHUS BEPOSTHOCTEH ).
PemaTh 3a1a4u, B TOM YHCIIe TEKCTOBBIE 3a/1a41

Ha ONpPE/ICICHUE BEPOSITHOCTEN OObEITUHEHUS U
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coobiTus. [IpencraBienue
CJIy4alHOI'0 3KCIIEPUMEHTA
B BHJIE JIEpEBa

nepeceyeHus COObITUI C TOMOIIBIO YUCTOBOM
npsiMOii, TuarpamMm Ditnepa, GOpMyIbl CIOKEHUS
BEPOSATHOCTEH.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSATHOCTEN, YCIOBHASI BEPOATHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYHYAHOTO OMBITA.

H3yuaTs cBoiicTBa (OnpeieseHus1) HE3aBUCHUMBIX
COOBITHIA.

PemiaTe 3a1a4m Ha onpeiesieHue U UCIIOJIb30BaHUE
HE3aBUCUMBIX COOBITHH.

PemiaTe 3a1a4M Ha IOUCK BEPOSITHOCTEM, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIy4alHOI'O OITbITa

O06o061IEHNE,
crUCcTeMaTHh3alusa 3HaHUH

[IpencraBienue TaHHBIX.
OnucarenbHasi CTaATUCTUKA.
I'padel. BepositHOCTH
CIIy4aHOTO COOBITHSI.
DneMeHThl KOMOUHATOPHUKHU

IHoBTOPSATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemathb 3aga4m c npuMeHEeHHEM TpadoB.

PemaTp 3a1aum Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy9aifHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX

C PaBHOBO3MOJKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00BbEeTMHEHHS U MePEeCceUEHUs] COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MPEJCTABICHUN U IEPEBA CIIYYaHOT'O ONBITA.
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Pematsb 3a7a4um Ha niepeyncieHue KOMOUHAIUN
(durcna nepecTaHoBOK, YHCIIa COYETaHUN),

Ha HaXO0XK/IEHHE BEPOATHOCTEN COOBITHI C
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIE

C UCTIOJIb30BaHMEM TpeyroiabHuka [lTackamns

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

34
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9 KUIIACC
HaumenoBanue paznena |KonudectBo OCHOBHOE CcOAEpKaHUE OcHOBHBIE BUJIBI JICATEIILHOCTH 00yUYarOIIuXCs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATHL U3yYEHHOE U BHICTPANBATH CUCTEMY

& Kjacca

OmnucarenbHas CTaTUCTHKA.

Onepanuu HajJ COOBITUSIMH.

HezaBucuMocTh COOBITHI

3HaHUH.

PemaTh 3agaum Ha NpeACTABICHUE U ONUCAHUE
JTAHHBIX.

PemaTp 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTEHN
OOBEIMHEHUS U TIEPECeUEHUs COOBITUH, B TOM YHUCIIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABIICHUN U JIEpEeBa CIIyYaHOIrO OIIbITA.
PemaTthb 3a7a4um Ha niepevyncieHue KOMOMHAITUN
(durcna repecTaHoOBOK, YHUCIIa COYETaHUN),

Ha HaXOXKJICHHE BEPOSTHOCTEH COOBITHM

C IpUMEHEHHEM KOMOWHATOPUKH, B TOM YHCJIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DIIEMEHTbl KOMOMHATOPUKHU

[lepecranoBku. dakropual.

CouetaHus v YUCIIO
couetanuil. TpeyroiapHuk
[Tackans. [Ipaktnueckas
paboTta «Brrunciienue
BEPOSITHOCTEN

C UCMOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIOPSIIOUEHHAs! apa, TPOHKa 0OBEKTOB,
NePEeCTaHOBKA, (haKTOpHAJ YHCIIa, COUETAaHHUE, YUCIIO
coueTaHui, TpeyronpHuk [lTackans.

PemiaTp 3a1a4M Ha IEPEUUCITICHUE YIIOPSAOYEHHBIX
nap, TpOEK, IEPEYUCIICHUE IEPECTAHOBOK

Y COYETaHHUM DJIEMEHTOB PA3JIMYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (DYHKIIMIA
AJIEKTPOHHBIX TaOIUII»

PemaTh 3a1a4u Ha MPUMEHECHHE YUCIIA COYCTAHHM

B anreOpe (CoKpaléHHOe YMHOXKEHNEe, OMHOM
HproToHa).

PemiaTh, npuMeHsiaz KOMOMHATOPUKY, 33 a4H

Ha BBIYMCIICHHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIBIO
AJICKTPOHHBIX TAOJIHII B XOJI€ MPAKTHUECKOU PaOOTHI

FeOMeTpI/I‘ICCKaH
BCPOATHOCTD

I'eomeTrpuueckas
BEpOATHOCTh. CirydaliHbIN
BBIOOD TOYKHU U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHATHE FCOMeTqueCKOﬁ BCPOATHOCTH.
Pematn 3aav9M Ha HaXOXKIACHUC BepOHTHOCTeﬁ

B OIIbITax, MpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYT'OJIbHHKA, Kpyra, OTpE3Ka UWJIN AYyTr'n
OKPYKHOCTH, YU CJIOBOI'O ITIPOMCIKYTKA

Hcnbeitanusa bepryim

HcneiTanue. Ycnex u
Heynauda. Cepusi UCTIBITAHUM
110 TIEPBOTO ycHeXa.
Hcneiranusa beprym.
BepositHOCTH COOBITHI

B CEpPUHU UCTIBITAHUH
bepnymnu. [Ipakrnueckas
pabora «VcnpiTanus
bepnymnny»

OcBanBaTh NOHATHS: UCTIBITAHUE, DJIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
UCIIBITAHU, HACTYILJIEHUE IIEPBOr0 ycrexa
(Heynaum), cepus UCIbITaHUM bepHyu.

Pemats 3a1aumn Ha HAXOXKIECHUE BEPOSITHOCTEN
COOBITHI B CEpUM MCTIBITAHUH J0 IEPBOTO ycIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYJIIBI CyMMBI
reOMETPUYECKOU IMPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUN
bepnyin, Ha HAX0XKAEHNUE BEPOSITHOCTH
ONpPeAEIEHHOIO YKCia YCIEX0B B CEPUU UCTIBITAHUM
bepnyinu.

N3yyaTh B X0[1€ NPaKTHYECKOH PadOThI,
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B TOM UYHMCJIE C MOMOIIbIO HU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUIN
bepnyinu

CityvaiiHasi BEJIMYMHA

CiyuaiiHasi BeIMYMHA U
pacrpeneneHue
BEPOSATHOCTEH.
MaremaTnueckoe 0KUIaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTU4YECKOTO OKUIAHUS
KaK TEOPETHYECKOTO
CpEHEero 3HaYeHUsI
BEJINYMHBI.

[lonsiTue o 3aKkoHe OOIBIINX
yucell. M3zmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [I[pumeHeHne 3akoHa
OOJIBIINX YHCEI

OcBOMTH NOHATHA: CITyYaliHAs BEIMUMHA, 3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACTIPEAECIICHUE
BEPOSATHOCTEMN.

N3yuaTs u 00CyKAATH IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIYYalHBIX BEIUYHH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUS, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMaTPUBABIIUECS

B KypC€ CTaTUCTHKHU ), MOJEIbHBIX CIyYaiiHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHMe MOHETBI, UTPAILHON KOCTH, CO CITy4YalHBIM
BBIOOPOM U T. I1.).

OcBauBaTh NOHATHS: MATEMATUUECKOE OKUJIAHHE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CTyYalHON BEIIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHMCIIOBOTO Habopa.

PemiaTe 32124 Ha BBIYMCIIEHUE MAaTEMAaTHUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOM CIIy4YalHOU
BEJIMYMHBI 110 33JaHHOMY PacCIpEICIICHUIO, B TOM
YUCIIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U
JOTEPESMH.

3HAKOMHMTBHCS C MAaTEMaTUYECKUM OXKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHNM, B TOM
YHCJIE pacpeAeICHUs CIIy4YailHOW BETUYUHBI «YUCIIO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIyYalHBIX OIBITAX KAaK CIy4aNHYIO BEIUUHHY.
3HAKOMMTBHCS C 3aKOHOM OOJIBIINX YKcen (B popme
bepnyiim): mpu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4m Ha U3MEpeHUE BEPOSATHOCTEN

¢ moMouIbio yacToT. Q0CyxkAaTh POJIb 3aKOHA
OO0JIBIIMX YKCeNl B 000CHOBAHUM YACTOTHOI'O METOAA
U3MEPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHUE
CTaTUCTHYECKON YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIUX YKCEN B IPUPOE U
B )KU3HU YeJIOBEKA

0600611eHIE, KOHTPOJIb 10 IIpencraBieHne 1aHHBIX. IHoBTOPATH H3yYEHHOE U BHICTPANBATH CHCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAaHUM.
BeposTHOCTB CiiydaitHOTO Pemats 3a1aumn Ha NpPEACTAaBICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTaHHBIX.
koMmOuHaTopuku. Ciny4aitieie | PemaTh 3agaum Ha HaX0XJICHHE BEPOATHOCTECH
BCJIMYNHBI X PACIIPCACIICHUAA COOBITHI, B TOM YHUCJIE B OIBITAX C

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH,
BEPOSITHOCTEH 00BEIMHEHUS U TIEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOSTHOCTH B OTBITAX

C CEpUSMU CIIyYalHbIX UCTIBITAHUI

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT' PAMME
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