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INOACHUTEJIBHASA 3AIIMCKA

HpuHuunel peaju3anuu AaANTHPOBAHHON padoueil mporpaMMbl

[Tpu peanuzanuu npuHIHNa TUGGEPEeHIIMPOBAHHOTO (MHIUBHIYaTbHOTO) MOAXO0IA B
oOyuenun Matemaruke yuyamuxcsd ¢ HOJIA yunTbiBaeTCsl ypOBEHb Pa3BUTHUS Y HUX MAaHYaJIbHBIX
HaBBIKOB. B mporecce o00ydeHUs OIPENeNsiOTCs BO3MOXKHOCTU — YYAIIMXCSl  BBITOJHATD
UCbMEHHBIE pabOoTBhI, 10JIb30BATHCSI MATEMAaTHYECKUMH HHCTPYMEHTaMH B IIPOLECCe HOCTPOCHUS
reoMeTpUYeCcKuX (GUTyp U U3MEPHUTEIBHBIX onepaluii. Tak ske B mporecce 00y4eHus: MaTeMaTHKe,
YUUTBIBAIOTCSl YPOBEHb M KauyeCTBO pPa3BUTHE YCTHOM peuu ydwamuxcs. [Ipu HemocraTouHOM
YPOBHE €€ Pa3BUTHs HCIIOJIB3YIOTCS TaKHe METOJAbl TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS
3HAHUM ydaliuxcs, KOTOpble Obl OOBEKTMBHO IOKA3bIBAJIM PE3yJbTaTUBHOCTh UX OOyuYeHHS.
Brutouenne oOydarommxcss B TMPOEKTHYIO M y4eOHO-MCCIENOBATEIbCKYIO JIE€ATENBHOCTD,
IPOBE/ICHUS HAONIOJCHUHA M SKCIEPUMEHTOB, B TOM 4YHCIE C HCIOJIb30BaHUEM Y4eOHOTro
naboparopHoro oOopymoBaHus, UPPOBOTO (PIEKTPOHHOTO) U TPAJUIMOHHOTO H3MEPEHHUS,
BKJIIOYAsl OIpE/IeIeHue MECTOHAXOXJIEHUs, BUPTyalbHBIX JaOOpaTOpHid, BEIIECTBEHHBIX H
BUPTYaJIbHO-HATJISITHBIX MOJICIIEH, ¥ KOJUIEKIIUI OCHOBHBIX MaTEMaTHYECKIX OOBEKTOB.

OOyuaromyecs C JBUTATENbHBIMU HapyLICHUSAMU HCIHBITHIBAIOT psjA TpyAHOCTEH B
nporecce o0ydyeHUss MareMaTuke. MOTOpHBIE HapyLIeHHs OrPaHHYMBAIOT CIIOCOOHOCTh K
OCBOCHHMIO TPEIMETHO TPAKTUYECKOH JEATENbHOCTH. OTO TMPHBOAUT K TOMY, 4TO
dopmupyrolecs 3HaHUS M HaBBIKM  SBISAIOTCS  HENPOYHBIMM, IOBEPXHOCTHBIMH,
(¢parMeHTapHBIMH, HE CBS3aHHBIMH B €IWHYIO cucteMmy. OOHapyXHBAalOTCS TPYIHOCTH B
(opMHpPOBAHUU IPOCTPAHCTBEHHBIX U BPEMEHHBIX IPEACTaBICHUH, CUETHBIX olepanuii, padote ¢
TETpajpl0, Y4eOHHKOM, croco0ax 3alucu [PUMEPOB B  CTOJOMK, COOJIIOJIEHUEM
opdorpaduyeckoro pexxuma.

Ha ypokax maremaruku, yqammecs ¢ HOA HCHBITHIBAaIOT 0COOEHHBIE TPYIHOCTH TPU
BBIIIOJIHEHUHM PUCYHKOB, 4YepTekel, IpaMKoB, TaK KaK UM TPYAHO OJAHOBPEMEHHO JEpKaTb
KapaHJall U JMHEHKy, M03TOMY MM 0053aTelbHO TpedyeTcsi MOMOIb B3pOCIOro (ydurens,
accucrenTa). Obyuatomemycst c HOJIA ObiBaeT npolie HakaTueM KJIABUII BBITOJHUTD YepTEXK Ha
KOMITBIOTEPE, YEM 3TO CliejaTh ¢ TOMOIIBI0 KapaHjaiia u juHerku. Ooydarommmes ¢ HOJJA
JIOCTAaTOYHO TSDKEJIO OCBaMBaTh BBOJ| MaTeMaTHYECKUX CHMBOJIOB, HampuMmep, OOBIKHOBEHHBIX
JpoOeH.

Ecnu y ygamerocst ectb HapyiieHus: QyHKIHMHI pyK, TO TEOMETPUYECKUN MaTepraI MOKHO
paccmarpuBaTh 0030pHO (3a/auM, CBs3aHHBIC C TIOCTPOCHHEM, MPOIYCTHTh). BuUpTyaibHas
nabopaTtopus 1Mo MaTemMaTuke, Hampumep, Ha matgopme MOII (POI) maer obywarommmcs
BO3MOXHOCTH BBITIOJHSITH TOCTPOSHHE T€OMETPHUECKUX (DUTYP Ha IIIOCKOCTH U B IPOCTPAHCTBE,
paboTaTh € KOOPJMHATHOW IUIOCKOCTHbIO. boiplioe BHUMaHME HEOOXOOMMO oOpamaTh Ha
NPaKTUYECKYIO HANPABIEHHOCTh OOYYEHHUSI MaTeMaTHKE, 8 UMEHHO: a) H3MEPEHHE ITEPHUMETPOB U
IoIaAe; 6) BEIYMCIUTEIbHbIE HABBIKY, B TOM YHUCIIE U C TIOMOIIbIO KAJIBKYJIATOPA.

OnHoil u3 ocobOeHHocTel paboTbl ¢ ywammumucs ¢ HOJA sBnsercss To, 4TO UM
HE00X0uMO OoJbllle BPEeMEHHU [UIs BBIOJHEHHS 3aJaHUl, 4YeM 3J0POBBIM OOy4aroIUMCH,
MIOATOMY JIJISl KOHTPOJISI 3HAHUN MCTIONB3YIOTCS 3a]]a9i Ha TOTOBBIX YEPTEKaX, 3a7a4H, B KOTOPBIX
y’Ke Hale4yaTaHo yCJIOBHE M HA4aJo PEICHHUs, a 00YJaloIUMCs OCTAaETCs €ro TOJbKO 3aKOHYHUTh
VI BBHITIOJIHUTH TECTOBBIC 3aManus. [lepes KOHTPOIBHBIMU paboTaMH HEOOXOAUMO MPOBOIUTH
oOo0marone ypoku mo teme, Tak kak y oOyuatommxcsi ¢ HOJIA ormedaroTcss HEJOCTaTKH
pa3BUTHSI TAMSTH, OCOOCHHO KpaTKoBpeMeHHOW. (OO000mIaromnime ypoku TaloT BO3MOXKHOCTh
CKOHIIEHTPUPOBATh BHUMAaHUE Ha OCHOBHBIXYNPaKHEHUSX, BBEIEHHBIX B KOHTPOJIBHYIO padoTYy.

XapakTepucTuka 0co0bIX 00pa30BaTeJbHBIX NOTPEOHOCTEH
o0yuaromuxcs ¢ HOJA

Ocobble 00Opa3oBaTeNibHBIE MOTPEOHOCTH Yy OOYyYarOIMXCS C HAPYIIEHUSMH OIOPHO-



JIBUTATENILHOTO ammapara 3aJaloTcs CHelU(UKON JBUraTeNbHBIX HApYIIEHUH, a Takke
cneun (UKo HapyIIeHUs] ICUXUYECKOTO Pa3BUTHS, U ONPEACISIOT 0COOYIO JIOTUKY MOCTPOCHUS
yueOHoro mnpouecca. Hapsay ¢ 3TUM MOXHO BBIJEIUTb OCOOBIE IIO CBOEMY XapakTepy
noTpeOHOCTH B 00y4YeHUHN MaTeMaTUKe, CBOMCTBEHHbIE BceM oOyuatontmes ¢ HOJIA:

— HE0OXOAMMO HCII0JIb30BAHUE CIIEHUAIBHBIX METOAOB, NPUEMOB U CPEICTB 00yUEHUS
(B TOM uyHMClIe CHEUUAIU3UPOBAHHBIX KOMIBIOTEPHBIX M ACCUCTUBHBIX TEXHOJIOTHIN),
00eCTIeYNBAIOIINX PEATHU3ALNI0 «OOXOAHBIX MyTei» OO0YYEeHHS; HMCIIOJIB30BaHHE BHPTYAIbHOM
MaTeMaTH4eCcKoH 1abopaTopuu.

— HarJsIHO-ICHCTBEHHBIH, MPEIMETHO-TIPAKTHYECKHI XapakTep 0OydeHUs MaTeMaTHKe
U YIPOILEHHE CUCTEMbI yUeOHO-TI03HABATENbHBIX 33/]1a4, PEIIaeMBbIX B Ipolecce 00yueHus;

— creuuanbHoe OOyueHHE «IIepeHOCY» C(HOPMHUPOBAHHBIX MATEMaTHYECKUX 3HAHUNA U
YMEHMI B HOBBIE CUTYyallUM B3aUMOJEUCTBUSA C IEUCTBUTEIBHOCTHIO;

— chenuaigbHas TOMOIIb B Pa3BUTHH BO3MOXKHOCTEH BepOAJIbHONH W HeBepOaTbHOU
KOMMYHHMKAIMU Ha YPOKaX MaT€MaTUKH;

— KOPPEKIMS MPOU3HOCUTEIBHOW CTOPOHBI PEUU; OCBOEHUE YMEHUS HCIOJIb30BaTh PEeUb
10 BCEMY CIIEKTPY KOMMYHUKAaTUBHBIX CUTYallUi;

— obecrieueHre 0cO00M MPOCTPAHCTBEHHOM W BPEMEHHOMN OpTraHu3aluy 00pa3oBaTeIbHOM
Cpelbl;

— MaKCHMaJbHOE pPACUIMpEHHE O00pa30BaTEIbHOIO IPOCTPAHCTBA — BBIXOJ 32 MPEAEibl
00pa30BaTEeIbHOTO YYPEXKACHUS NpPU PEIICHUU MAaTeMaTH4YEeCKUX 3ajad M BbIIOJHEHUU
IPOEKTHBIX PadOT.

—  HCIOJIb30BaTh alrOPUTMbl JeHCTBUM mnpu pemeHun oOydaromumu ¢ HOJIA
ONpPEACICHHBIX THUIIOB MAaT€MaTH4YECKUX 3aJa4, B TOM UYHCJIE B IIPOLECCE BBIITOJIHEHUS
CaMOCTOSITENIbHBIX PaloT.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O

NPEIMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

OcBoenne yuyeOHOro mnpeamera «MaremaTukay JOJKHO OOECHeunBaThJOCTUKEHUE Ha
YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHMs CIEAYIOIIUX JMYHOCTHBIX, METalpeIMETHBIX |
IpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JINYHOCTHBIE pe3yJbTaThbl

JIM4HOCTHBIE pE3yJabTaThl OCBOGHHSI IPOrpaMMbl y4eOHOro IpenMera
«MatemaTiKa» XapaKTepu3yroTCs:

IIarprornyeckoe BoCIMTaHUE:

NPOSIBIIEHUEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCHUICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSM POCCHUMCKUX MAaTEMaTHMKOB M POCCHUICKOU
MaTeMaTUYeCKOM IIKOJIbI, K UCIIOIb30BAHUIO ATUX JOCTHKEHHUH B IPYrUX HayKax M MPUKIAIHBIX
cdepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEM TpakJaHWHA W pealu3ally ero npas,
NpEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIEHUHM, TpOLENYp TpakJaHCKOTro o0IiecTBa (BBIOOPHI, OMPOCHl W IIp.); TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpOOJieM, CBS3aHHBIX C NMPAKTHYECKUM NPUMEHEHUEM JOCTHXKEHUI
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B I€ATEIHHOCTH YUEHOTO.

TpynoBoe BocniuTanue:

YCTaHOBKOM Ha AaKTHMBHOE Y4YacTHE B PEIIEHUU INPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYeCKOrooOpa3oBaHMs Ha MPOTSKEHHH BCeil
KHU3HHU JUJIs1 YCHEIHON Mpo(ecCHOHATBHOUICITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH;



OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHIMBUIYaJbHOW TPAeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB CYYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

cTeTnYecKoe BOCIUTAHHE:

CITIOCOOHOCTBIO K 3MOILMOHAJIBHOMY M JCTETHYECKOMY BOCHIPHITHIO MAaTEMAaTHUECKHUX
00BEKTOB, 3aj1a4, PEIICHUH, pacCyKICHHI; YMEHUIO BUJIETh MATEMAaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHUA:

OPHUEHTAIMEH B JEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MIPEICTaBICHUH 00
OCHOBHBIX BaKOHOMepHOCTHX paBBI/ITI/IH YCJIOBCKaA, HpPIpOI[BI nu O6IJ.I€CTBa, IIOHNUMAaHHUEM
MaTeMaTHYeCKOW HayKM Kak c(epbl YeIOBEUECKOW ACATEIBHOCTH, 3TallOB €€ pa3BUTHA H
3HAYUMOCTHU I paSBI/ITI/ISI OUBUWIN3allUN; OBJIAACHUECM SA3bIKOM MAaTEMAaTHUKU U MaTeMaTPI‘{eCKOfI
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHpA; OBJIAJICHUEM MPOCTECHIIUMH HaBBIKAMH
HCCJIEeI0OBATEIbCKONICATCIILHOCTH.

du3nyeckoe BOCNUTaHUE, GOPMUPOBAHHE KYJIbTYPHI 310POBbSI U IMOLUOHAIBLHOTO
OJ1aronmoJryymsi:

TOTOBHOCTBIO HpI/IMeHSITB MATCMATHUYCCKUEC 3HAHUS B HHTepecax CBOCTro 3I[0p0BI)$I,
BEJICHUS 3JJ0POBOTO 00pa3a KM3HH (30POBOE MUTaHUE, COATIAHCUPOBAHHBIN PEXXHUM 3aHITHH U
OTIbIXa, peryiisipHas (QU3UYecKas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HaBBIKA pedIIeKCHH,
pU3HAHHEM CBOETO IIPaBa Ha OLIMOKY U TaKOTO K€ MpaBa JPyroro 4eJoBeKa.

JKOJ0rHYecKoe BOCIUTAHME:

OpHUCHTAIlMCH HAa TPUMEHCHUE MaTEeMAaTUYEeCKUX 3HAHUH Ul PEIICHUsS 33JauB 00JIaCTH
COXPAHHOCTH OKPYKAaIOIIeH cpeipl, IUIAHUPOBAHUS TOCTYIIKOB H OIICHKH HMX BO3MOXKHBIX
TOCJICICTBHI Ui OKPYKAIOUIeH Cpeibl; OCO3HAHHMEM TJI00aJbHOIO XapaKTepa JKOJIOTHUECKUX
poOJIeM U MyTel UX PEIICHUS.

JInuHOCTHBIE pe3yJbTaThl, O00ecTeYHBAINNE AJANTANNI0 O00yYAKOIIErocsi K
U3MEHSIIIMMCS YCJIOBUSM CONMAIBLHOW H MIPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSX HEONPEICIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTh, B TOM UHCIIE YMEHUE YUUTHCSA Y JIPYTUX
JIOJIeH, TpHOOpeTaTh B COBMECTHOH JIEATEIIBHOCTUHOBBIC 3HAHUS, HABBIKU M KOMIICTCHIIMH W3
OTIBITA IPYTHX;

HEO0OXOIUMOCTHIO B (JOPMUPOBAHUHN HOBBIX 3HAHH, B TOM YHCIIe (GOPMYITUPOBATEH HJIEH,
MOHSITHSI, TUTIOTE3bl 00 00BEKTAaX U SBIEHUSIX, B TOM YHCIIe paHEe HE M3BECTHBIX, OCO3HABATh
JIeUIUTBI COOCTBEHHBIX 3HAHWA M KOMITETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATh MPHUHHMAEMbIE DEIICHUS U
JeHCTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKU U ITOCICICTBUS, POPMUPOBATH OIIBIT.

MeTaﬂpe}]MeTHI)Ie pe3yJabTaThbl

MerarnpeamMeTHbI€ pe3yabTaThl OCBOCHHS MPOrpPaMMbl YYEOHOTO MpeaMera
«MatemaTuka XapaKTEPU3YIOTCS OBJIAZICHUEM VHUBEPCATbHLIMU
NO3HABAMENIbHBIMU  OCliCMBUAMY, YHUBEPCALHIMU KOMMYHUKAMUGHBIMU OelCMEUIMU U
VHUBEPCATIbHLIMU PEZYAAMUBHBIMU OCUCTBUAMU.

l) Vuueepcanvuvie no3nasamenvHwle Oelicmsus obecneuugarom Gopmuposanue
0a306blX KOCHUMUBHBIX NPOYECCO8 00YUAOUUXCSL (0CBOEHUE MEMOO08 NOSHAHUS OKPYHCAIOUe20
MUpa; NpuMeHeHue JN02UYecKUx, UCCIe008amMeNbCKUX onepayuii, yMeHuti pabomams C
uHgopmayueti).

ba3oBble Jlornyeckne aeCTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB,
MOHITHUM, OTHOUICHHA MEXIYy TMOHATHUSAMHU; (HOPMYIHpPOBATh OINPEACTICHUS TOHSTHH;
YCTaHABIWBATh CYIIECTBEHHBIH MpPHU3HAK KIacCU(HUKAIMK, OCHOBAHUS Isi O0OOIIEHUS U
CpaBHEHUS, KPUTEPUU NIPOBOAMMOIO aHAIN34;



BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EANHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U MPOTUBOpEUns B (pakTax,
JAHHBIX, HAONIOJICHUSAX W YTBEPXKACHUSX; TNpeIaraTb KPUTEPUU JJIS BBISBICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3bupark 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (TIPSIMBIC U OT MPOTUBHOTO),
IPOBOAUTH CAMOCTOSITENIbHO HECJIOXKHBIE JIOKa3aTelbCTBA MaTeMaTH4eCcKuX (PaxTos,
BBICTpAaUBaTh apTyMEHTAIMIO, NPHUBOJUTH MNPUMEPHI M KOHTPIPUMEpPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS,

BEIOMpaTh CcHOcO0 pelieHus ydeOHOU 3amadu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOMpaTh Hambojee MNOAXOMSAIIMUNA € YYETOM CaMOCTOSITENIBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarejbcKue AeiicTBHUA:

WCIIONB30BaTh  BOMPOCHI  KaK  HCCIEAOBATENIbCKUM  MHCTPYMEHT  IO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIHE MPOTHBOpPEUHE, MpoOIeMy, CaMOCTOSATEIbHO
YCTaHABIIMBATh HCKOMOE U JaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMTO3HIIUIO,
MHEHHUE;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIH SKCHEPUMEHT,
HEOOJIbIIOE MCCIEAOBAHUE [0 YCTAaHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKYy COOOI;

CaMOCTOSTENIbHO  (popmynupoBaTh  00OOIIEHUST W  BBIBOABI IO  peE3yJibTaTam
MPOBEAEHHOTO HAOJMIOJACHUS, HCCIEIOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX

PE3yNbTaTOB, BHIBOJOB U O0OOIICHHIA;

IMIPOTrHO3UPOBATH BO3SMOKHOC PA3BUTHC ITPOLCCCA, a TAKKC BbIABUT'ATh IMPCAIIOJIOXKCHUS

0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.
Pa6ora ¢ unpopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMAIMH, JAaHHBIX, HEOOXOAUMBIX
JUTSL pellieHus 3a1a4u;

BBIOMpATh, aHATM3UPOBATH, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH HMH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (hOPM IIPE/ICTABICHHUS;

BBIOMpaTh (hOpMy TpeaCTaBICHUS HHPOPMAIMHN U WILTIOCTPUPOBATH pelIaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMHu, HHOM rpa@uKkoil U ux KOMOMHAIUSAMU;

OILICHUBATh HAJAEKHOCTh MHGOPMAIIUU TI0O KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM WIN
c(hOpMYyIUPOBAHHBIM CAMOCTOSITENTHHO.

2) Yuueepcanvnvie KOMMYHUKamuenbvle oeticmeust obecneuugarom
C¢OpMMp06aHHOCWZb COUUAIbHBIX HABbLIKO6 06yttai0u4uxc;z.
OO01menne:

BOCIIPUHUMATH U (OPMYTUPOBATH CYXJACHUS B COOTBETCTBUU CYCIOBHSIMH U HEISIMH
oOLIeHUs; SICHO, TOYHO, IPaMOTHO BBIPaXXaTh CBOI TOYKY 3PEHHUS B YCTHBIX (IIPH HaJIUMYUU
BO3MOXXHOCTH) M THCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJAy pEIICHUs 3aJayd,
KOMMEHTHPOBATh MOJy4YCHHBINPE3YNIbTAT;

B XOJIe 00CYKJIEHHUs 33aaBaTh BOMPOCHI MO CYIIECTBY O0CYKIAaeMON TEMBbI,ITPOOIIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBaTh MJCH, HALICJICHHBIC HA MONCK PCIICHHA, COIIOCTABIIATH CBOH
CYXKICHHS C CY>KICHUSIMH JAPYTUX yYaCTHUKOB JUANOra, OOHApYKUBATh Pa3Indie U CXOACTBO
MO3UIINIA; B KOPPEKTHOU (hopme hOpMYTUPOBATh PA3HOTJIACHS, CBOM BO3PAKECHHUSI;

MPEACTABIATh PE3YJIbTATHI PEIICHUS 3a/1auu, YKCIIEPUMEHTA, UCCIEAOBaHUs, MTPOCKTA;
CaMOCTOSITENIbHO BRIOUpATh ()OpMaT BHICTYIIJICHHUS Cy4ETOM 3a/1a4 MPE3EHTAIMH, OCOOCHHOCTEH
ayIUTOPUU U UHAUBUIYAJIbHBIXBO3MOKHOCTEH.

CoTpyannuecTBo:



MTOHUMATh ¥ HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIMBHIYaTbHOMN paOOTHI IPH
peleHnH y4eOHBIX MaTeMaTHUECKUX 3aJad; MPUHUMATh LEJNb COBMECTHOW AEATENbHOCTH,
TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, pPacIpeIesIATh BUIbI pa0OT, JOrOBApUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 06001IaTh MHEHHUS HECKOJIBKHX JIIOJICH;

Y4acTBOBATh B IPYIIOBHIX (popMax paboThI (00CYKAeHUSA, 0OMEH MHECHUSMHU, MO3TOBBIC
HITYPMBI | JIp.); BBIIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU JEHCTBHUS C APYTUMH
YJIecHAMH KOMaHJIbl; OIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMW MPOIYKT IO KPUTEPHUSIM,
c(OopMyITHPOBAHHBIMYYAaCTHUKAMH B3aUMOJICHCTBHUS.

3) Yuueepcanouvie pezynamusnwvie Oeiicmeus obecneuusaiom @opmuposarue
CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmusanus:
CaMOCTOSITENIbHO COCTABJISITh IIJIaH, aJTOPUTM peElIeHUs 3anadd (Wi €ro YacTh),
BBIOMPATH CIIOCOO pelIeHus ¢ y4€TOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yuéTOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb:

BJIaJIeTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysbTara pelieHus
MaTeMaTHYeCKON 3ajauu;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTb IIPH PELICHUH 337a4l, BHOCUTH
KOPPEKTHUBBl B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAWJAEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHME PE3yJIbTaTa AESTEIbHOCTU IOCTABICHHOM LIEJIUH YCIOBUSM,
OOBSICHATH IPUYUHBI JOCTHIKEHUS WIIM HETOCTUKEHUS LIE€IH, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIBITY.

IIpenmeTrHble pe3yabTaThl
OcBoenne yuyeOHOro kypca «MaTemaTtuka» B 5—6 Kjlaccax OCHOBHOW IIKOJIbI JOJIKHO
o0OecrieunBaTh JOCTUKEHUE CIAEAYIOLUX MIPEAMETHBIX 00pa30BaTENIbHbBIX PE3YJIbTATOB:

5 kaace

Yucna u ¢viuucnenus

[ToHuMaTh ¥ MPaBUIBHO YMOTPEOIATh TEPMUHBI, CBA3aHHBIE C HATypaJlbHBIMU YUCIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

CpaBHUBATh U yNOpsAJOYMBATh HATypaJIbHbBIE YKCIIA, CPABHUBATH B IPOCTEHIINX CIydasxX
OOBIKHOBEHHBIE APOOU, NECATUUHBIE IPOOH.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOM (YMCIOBOM) MpSIMOW C COOTBETCTBYIOIIMM €
YHUCIIOM M U300pakaTh HATYpaJbHbIE YKC/Ia TOUKaMU HAa KOOPAMHATHOM (YUCIIOBOM) MPSIMOH.

BeinonusaTe apupmeTnyeckre NecTBUs ¢ HaTypaIbHBIMU YHMCIaMU, C OOBIKHOBEHHBIMU
JIpOoOsIMU B MPOCTEHUIINX CIydasiX.

BbInonHATE  NPOBEPKY, MNPUKHUIAKY pe3yibTara  BBIYMCICHUIL.

OxpyrATh HaTypalbHbIE YNCIA.

Pewenue mexkcmoewvix 3a0au

Pemmath TekcTOBbIE 3aaUn apUPMETHUECKUM CIIOCOOOM U C MIOMOIIBI0 OPTaHU30BAHHOTO
KOHEUYHOTO Tiepedopa BCEX BO3MOKHBIX BAPHAHTOB.

Pemiate 3agauun, coaeprkaiue 3aBUCUMOCTH, CBA3BIBAIOLINE BETMYUHBI: CKOPOCTh, BpEMH,
paccTosiHue; 1IeHa, KOJIMYeCTBO, CTOUMOCTb.

Hcnonk30BaTh KpaTKUeE 3allUCH, CXEMBI, TAOIUIIbI, 0003HAYCHHSI IPU PELICHUH 3a/1a4.

[Tonb30BaThbCst OCHOBHBIMU €AMHUIIAMU U3MEPEHUS: LIEHBI, MACChl; PACCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIPAXKaTh OJTHH €IMHUIIBI BETMYUHBI Uepe3 ApyTHeE.

W3Bnekarb, aHaTM3UPOBaTh, OIICHUBATh MH(OPMAIINIO, IPEICTABICHHYIO B TabmuIle, Ha
CcTOJIOYATON IUarpamMme, MHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC, WCIIOIL30BaTh JTAHHBIE
P pEILlIEHUH 3a]1ay.

Haznaonan ceomempus

ITonw3oBaThCs FCOMCTPUYCCKUMHU TIIOHATHAMHU: TOYKA, IIpsAMad, OTPEC30K, JIYy4d, YIroJ,



MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBoANTE TpUMEpPBl OOBEKTOB OKPYXKAIOLIEr0 MHpa, MUMEUMX (OopMYy H3YyUEHHBIX
reOMEeTpUIecKux (puryp.

Hcnonp30BaTh  TEPMHMHOJIOTMIO, CBSI3aHHYHO C yIVIAMHM: BEpIIMHA CTOPOHA; C
MHOT'OYTOJIbHUKAMH: yroJl, BEPIINHA, CTOPOHA, JUAroHallb; C OKPYKHOCTBIO: paguyc, JuaMerp,
LEHTP.

N300pakaTh M3y4e€HHBIE T€OMETpPHUYECKHE (UTyphl Ha HEITMHOBAHHOW U KJIETYATOM
Oymare ¢ MOMOIUBIO LMPKYJIS U JMHEHKH (IpU HAIMYMM BO3MOXKHOCTH). HaxoouTh AIMHBI
OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MIOMOIIBIO JIMHEMKH, CTPOUTH OTPE3KU 3aJaHHOU
JUIMHBI; CTPOUTHb OKPYXXHOCTb 3aJaHHOIO

panuyca (IIpyu HaJIUYUK BO3MOKHOCTH).

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYIOJIbHUKA, KBaJpaTa JUIsl UX [IOCTPOEHUS,
BBIUMCJICHMSI IIJIOIAAN U IEPUMETPA.

Bbraucnare nepuMeTp U IIIOMIAAb KBapara, IpsSMOYTOJIbHUKA, (GUTYp, COCTABICHHBIX M3
MPSIMOYTOJILHUKOB, B TOM yucie Guryp, n300pak€HHBIX HaKJIET4YaToi Oymare.

[Tonb30BaTbCcs OCHOBHBIMM METPUUECKUMHU E€AMHULIAMU W3MEPEHMS JUIMHBI, IUIOIIAIN;
BBIPAXKATh OJIHU €IMHUIIbI BETUYMHBI YEPE3 APYyTHE.

PacnioznaBate mnapaiienenunesn, Ky0, MCIONb30BaThb TEPMHUHOJIOTHIO: BEPLUIMHA, pedpo
rpaHb, U3MEPEHHS; HAXOAUTh U3MEPEHHS Tapasuienenunena, Kyoa.

Boruncnsate 00bEM KyOa, napasienenurneia no 3alaHHbIM U3MEPEHUSIM,
MOJIb30BATHCS €AMHUIIAMU U3MEPEHHS 00bEMA.

Pemath HecnoxHbIE 3a/1a4M Ha U3MEPEHUE TE€OMETPUUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYAIUsIX (IIPU HAJTUYUU BO3MOKHOCTH).

6 xaace

Yucna u eviuucnenusn

3HaTh ¥ NOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YHCENl U CIIOCOOAMU MX
3aI1CH, EPEXOUTH (€CTH 3TO BO3MOXKHO) OT OAHON (OPMBI 3alMCH YHCIA K APYTOH.

CpaBHUBaTh M YNOPSIOYMBATH LEIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE IpO0H,
CPaBHUBATh YMCJIA OJJHOTO U PA3HBIX 3HAKOB.

BoinonHsATh, coyeras yCTHbIE M NHCbMEHHbIE MPUEMBI, apu(METUUYECKUE NIEHCTBUS C
HAaTypalbHBIMM U I€JBIMA  YHCJIaMH, OOBIKHOBEHHBIMM UM  JIECATHMYHBIMH  JIpoOSMHU,
ITOJIOKUTENBHBIMYA U OTPULIATEIIBHBIMHA YUCIIAMM.

BbIynciaTh 3Ha4€HKs YMCIIOBBIX BEIPAKEHU M, BBIIIOJIHATH IIPUKUIKY U OLIEHKY pe3yJIbTara
BBIUMCJICHUM; BBINOJHAT, MPEOOpPAa30BaHUsI YHCIOBBIX BBIPAKEHUH HAa OCHOBE CBOWCTB
apu(MeTHUECKUX ACUCTBUI.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOW MPSIMOW C COOTBETCTBYIOIIMM €W YHCIOM U
n300pakaTh yMcia TOYKaMU Ha KOOPAMHATHON MPSAMON, HAXOIUTh MOJYJIb YUCIIA.

COOTHOCHUTH TOYKH B HpSIMOYl"OJ'IBHOfI CUCTCMEC KOOPAUHAT C KOOPpAUHATAMU 9TOH TOYKH.
OprTJ'IHTL OCIIbIC YHCiia U JCCATHYHBIC ,[[pO6I/I, HaxXoauThb HpI/I6J'II/I)KCHI/I$I YHUCCII.

Yucnoevie u OyKeeHHbLE GLIPAIICCHUSA

[ToHumaTh M ynoTpedasATh TEPMUHBI, CBA3aHHBIE C 3aMCHIO CTENIEHH YHCIA, HAXOIUTh
KBaJIpaT U KyO YuCIIa, BBIYUCIATH 3HAUCHUSI YUCIIOBBIX BBIPaXEHUI, CoiepKallluX CTEIEHH.

[Tonp30BaTbes MpU3HAKAMH JENMMOCTH, PACKJIabIBaTh HATypaJIbHBIE YMCIIa HA MPOCTHIE
MHOKUTEH.

[Tonb3oBaTbes MacmITaboM, COCTABIATh MPOHOPIIMH U OTHOILIEHUS.

Hcnonp3oBaTh OYKBBI Il 0003HAUEHUS YHCET MPHU 3alIUCH MAaTEMaTHUYECKUX BbIPAsKEHUH,
COCTaBJIATh OyKBEHHbIE BBIpKEHUS U (HOPMYIIbI, HAXOAUTh 3HAYCHUSOYKBEHHBIX BBIPAXKEHUH,
OCYILECTBIIsIs1 HEOOXOAUMBIE TIOJICTAHOBKHU U ITPe0Opa30BaHuUs.

HaxoauTs Hen3BECTHBII KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoeuwix 3aoau



Pemars MHOTOIIArOBbIE TEKCTOBBIE 3a/1a4M apU(METHUECKHM CITIOCOOOM.

Pemiate 3amaum, CBs3aHHBIE C OTHOILIEHHEM, MIPOMOPIUOHAIBHOCTHIO BEIUYMH,
MPOLIEHTaMU; pelIaTh TPU OCHOBHBIE 3a/1a4 HAa JPOOH U MPOLEHTHI.

Pemate 3agaun, copeprkaiye 3aBUCUMOCTH, CBSI3bIBAIOINE BEIUYUHBI: CKOPOCTh, BPEMH,
paccTtosiHue, IeHa, KOJMYECTBO, CTOMMOCTB; MPOU3BOIAUTEIBHOCTb, BpeMs, 00bEMa padoThI,
UCTIONB3YS  apu(METUYECKHE JCHCTBHS, OIECHKY, MPUKUIKY; TIOJH30BATHCSI CAMHHUIIAMH
MU3MEPEHHS COOTBETCTBYIOIIMUX BEITUYMH.

CocTaBiaTh OYKBEHHBIC BBIPAKCHHUS 110 YCIIOBHIO 3a/1a4H.

W3Briekate nHGOPMAIUIO, IPEACTABICHHYIO B TA0NHIIAX, HA JIMHEHHOW, CTOJIOYATON MITH
KpyTOBOH MarpaMmmax, MHTEpIpPETUPOBATh IIPECTABICHHBIE JaHHBIE; UCIIOJIb30BATh JAHHBIE IPU
peLIeCHUH 3a/1a4.

[TpencraBisiTh HHPOPMAIIHMIO C ITOMOIILIO TAOJIHUII, TMHEHHOW U CTOJI0YATON TUarpamm.

Haznaonan ceomempus

[TpuBoauTE TpUMEPH OOBEKTOB OKPYXKAIOLIETO MUPA, UMEIOIUX (OpMYy H3YUECHHBIX
FEOMETPUUYECKHUX IUIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI PABHBIX M CUMMETPHUYHBIX

dburyp.

N300paxatsb C  IOMOIIBIO LUPKYJIs, JIMHEUKH, TPaHCIIOPTHpPA Ha
HEJIMHOBAaHHOW U KJIeTYyaTol OymMare M3y4eHHbIE IUIOCKHE F€OMETPUYECKHE
¢uryps! u KoHQUTYpaTUN, CHMMETPHYHBIE GUTYPHI (TIPH HATHYUH BO3MOKHOCTH ).[Tonib30BaThCA

FEOMETPUYECKUMHU  IOHATUSAMU: pPaBEHCTBO buryp, cummeTpus;
UCIIOJIB30BaTh TEPMUHOJIOTHIO,  CBSI3AHHYIO C CUMMETpHUEH: OCb CHMMETPUH, LIEHTP
CUMMETpPUHU.

Haxoaute BenWYMHBI YIVIOB M3MEPEHHEM C IIOMOINBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, [10JIb30BaThCs MIPH PEIIEHUH 33/1a4 IpalyCHOMMepOi yriaoB (IIpyU HATUYUH
BO3MO>KHOCTH); pacio3HaBaTh Ha YEPTEKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYNOU YIJIbL.

BbruucnaTe AJIMHY JOMaHOW, NEpPUMETP MHOTIOYTOJbHUKA, IOJb30BAaTHCS €IMHULIAMU
W3MEpEHUS IJIMHBI, BIpaXKaTh OAHU €IUHUIIBI U3MEPEHUS JJIMHBI Yepe3 JpyTHe.

Haxoauts, ucnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXTy/IByMsI TOUKaMH, OT
TOYKH JI0 NPSIMOM1, JUIMHY ITyTH Ha KBaJpaTHOMN CETKE.

Boluncnate miomanb (QUryp, COCTAaBIEHHBIX W3 MPSIMOYIOJbHUKOB, MCIOJIb30BaTh
pa3OueHue Ha NPSIMOYTOJIbHHUKH, Ha paBHbIC (UIYpHL, JOCTPaWBaHUE A0 MPSIMOYrOJIbHHKA,
M0JIb30BAThCS OCHOBHBIMU €IMHUIIAMU HM3MEPEHUs IUIOIIAJM; BBIpAXaTb OJHU EIUHUIIBI
M3MEpEHUS TUIOIAJU Yepe3 APYyTHE.

PacriozHaBath Ha MOzENsX U MU300paKEHUAX MUPAMUY, KOHYC, IMJIMHAP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxarh Ha KieTdyaroil Oymare MpsMOYTOJbHBIN Mapaiienenunesn (Ipy HaJIUYUH
BO3MOXKHOCTH).

Boruncnsate 00bEM MPAMOYTOIbHOTO Mapajuiesenuneaa, Kyoa, nojib30BaTbCIO0CHOBHBIMU
€IMHUIIAMU U3MEepeHusl 00bEMA; BhIpakaTh OJIHU E€AMHUIBIN3MEPEHUs 00bEMaA uepes JpyTrue.

PemaTs HecnoxHbIE 3a7jaUul Ha HAXOXJACHUE T€OMETPUUYECKUX BEIMUMH B MPAKTHUECKUX
CUTYalUsX.

Conep:xanue (10 rogamM o0y4eHus )
5 kmace

Hamypanvuvie yucna u Hyo
Harypanpraoe uncio. Psn Hatypansabix uncen. Yucno 0. M3o0paxenne
HaTypaJIbHBIX YMCEJl TOUKAMU Ha KOOPIMHATHOM (YMCIIOBOI) NMPSAMOI.

[To3unmonuas cuctemMa  cuMmcieHus.  Pumckas  Hymepauuss ~— Kak OpuMep

HGHOSI/IIIHOHHOﬁ CHCTCMBI CUHUCIICHUA. HGCSITI/ILIHaSI CHCTEMA CUUCIICHUS.



CpaBHeHHE HATYpaJbHBIX YHCEJ, CPABHEHHUE HATYpPaIbHBIX YHCEN C HYIEM.

Crioco6b1 cpaBHeHus. OKpyTiieHHE HATYPaJIbHBIX YHCEIL.

CnoxkeHue HaTypaJbHBIX YMCEJI; CBOMCTBO HyJd INpU CJIOKEHUU. BplunTaHue Kak
JeiicTBue, 0OpaTHOE CIOXKEHUIO. Y MHOXKEHUE HAaTypallbHbIX YUCENl; CBOMCTBA HYJS U €IMHULIBI
pu YMHOKEHUU. JleTieHne Kak JeiicTBrue, o0paTHOE yMHOKEHHI0. KOMIIOHEHTHI 1eHCTBHIA, CBS3b
mexxny Humu. [IpoBepka pesynpTata apudmerndeckoro aeictBus. llepemectutenbHoe u
COUETaTEJIbHOE CBOWCTBA (3aKOHBI) CIOKEHUS M YMHOXEHMSI, PacHpeeIUTEIbHOE CBONCTBO
(3aKOH) YMHOXKEHHSI.

Hcnonb3oBanue OykB /Ui 0003HAYEHHsSI HEM3BECTHOTO KOMIIOHEHTA W 3allMCH CBOMCTB
apuMETUYECKHUX JTECHCTBUMN.

Jlenurenu u KpaTHbIE YKMCIIA, PA3JIOKEHUE Ha MHOXKUTENU. [IpocThie 1 cocTaBHbIE YnCIa.
[Tpu3naku genmumoctu Ha 2, 5, 10, 3, 9. [leneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypajbHBIM IIOKa3aTejeM. 3aluCh 4YHUCIA B BHUJAE CYMMBI pa3psIHBIX
CJIaracMbIX.

YucnoBoe BblpaxkeHHE. BbluncieHne 3HAYEHWH YHMCIOBBIX BBIPAKEHWH; IOPSIOK

BBITIOJIHEHHS IEUCTBUH. Vcniob30BaHME TTPU BBIUKUCICHUSAX TIEPEMECTUTEIIHLHOTO u
COYETATENHLHOTO CBOICTB
(3aKOHOB) CJIOEHUS U YMHOXKEHUSI, PaCIpeICTUTEIIHHOTO CBOMCTBA YMHOXKEHUS.
Jlpoou

[IpencraBienue o ApoOu Kak crocoOe 3amucu 4yacTH BedrndruHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE 1 HepaBWIbHBIE ApoOu. CMemanHas Ipo0b; MPEICTaBICHUE CMEIIaHHON APOOH B
BUJIC HEMPaBUIBHOM ApoOM U BBIACIECHUE IEJNONM YacTH YHUCJIa W3 HENpPaBUIBLHOU JPOOH.
N300paxenue qpodeii ToUKaMu Ha YUCIOBOM MmpsiMoii. OCHOBHOE CBOHCTBO apoOu. CokparicHue
npob6eit.[IpuBeaenne qpodbu k HoBoMy 3HamMeHaremno. CpaBHeHUE IpoOeit.

CrnoxeHne W BBIYMTAHHE ApOOei. YMHOXKEHHE H JieneHue Apo0eli; B3anMHO 0oOpaTHBIC
npobu. HaxoxaeHne 4acTu 1eoro U eyoro mo ero 4acTu.

Jecstuunas 3anuck apoOei. [IpencraBneHne qecaTHIHON IpoOU B BHICOOBIKHOBEHHOM.
N300pakeHre AECATUYHBIX IpoOei ToukaMHM Ha 4HCIOBOH IpsiMoil. CpaBHEHHE ECSITUYHBIX
JpoOeH.

Apudmerndeckue 1eMcTBUS ¢ 1ECATUUHBIMU Jpo0sMu. OKpyTiieHHe AeCATUYHBIX Jpo0eit.

Pewenue mexkcmoewvix 3a0au

Pemenne TeKCTOBBIX 3ajau apu(MeTHUECKUM crocoboM. PemieHuenormueckux 3ajaad.
Pemenue 3amau nepebopoM Bcex BO3ZMOXKHBIX BapuaHTOB. Vcrosib30BaHKE MpU pEUICHUH 33]au
TaOJUIl ¥ CXEM.

Pemenue 3anay, copepkaiinx 3aBUCUMOCTH, CBS3bIBAIOLINE BETMYMHBI: CKOPOCTh, BpeMs,
paccTosiHUe; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EMUHMIIBI M3MEpeHus: Macchl, 00bEMa, IIEHBI;
paccTosiHuA, BpeMeHH, CKOPOCTH. CBsI3b MEXY €AMHHUIIAMU N3MEPEHUS KaXK/101 BEIMUMHBI.

Penienrie oCHOBHBIX 3a/1a4 Ha I[pO6I/I.
Hpe,[[CTaBJ'IeHI/Ie JaHHBIX B BUJC T8.6J'II/II_[, CTOJI0YATHIX AuarpamMmm.

Haznaonan ceomempus

Harnsgnsle npeacraBnenus o purypax Ha IJIOCKOCTHU: TOUKa, IpsiMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsAMOi,0CTpsIil, TylOW U pa3BEPHYTHIN
YTJIBL

JnuHa oTpe3ka, METPUYECKHME €IMHMIBI JUIMHBL [InvMHa J0MaHOW, NEepUMETp
MHOTOyTOJIbHUKA. VI3MepeHne 1 MOCTPOCHHE YITIOB C TOMOIIBIO TPAHCIIOPTHPA.

Harnsanelie npencrasinenust o Gurypax Ha MIOCKOCTH: MHOTOYTOJIBHUK; MTPSIMOYTOJIbHUK,
KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE (pUTyp.

N300paxkenue ¢puryp, B TOM 4Kcie Ha kiertdaroit 6ymare. [loctpoenue kondurypamuit us
yacTel ImpsIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM U kieryaToi Oymare. Vcnosias3oBaHue CBONCTB
CTOPOH U YIJIOB IIPSAIMOYT'OJIbHUKA, KBaIparTa.

[Inomane mpsMOYroJIbHUKAa U MHOTOYT'OJIbHUKOB, COCTABIIEHHBIX U3 IIPSMOYTOJIbHUKOB, B



TOM 4Hcie Guryp, n300pakEHHbBIX Ha KileT4aTol Oymare. EqMHUIIBI H3MepeHus IIIoLau.
Harnsanaele mpeacraBieHuss O  MOPOCTPAHCTBEHHBIX — (DUTypax:  MPSAMOYTOJIbHBIHA
napauienenunen, KyO, MHororpaHHuku. M3oOpakeHue mnpocTedinX MHOTOTPaHHUKOB.
Pa3épTku kyba u mapamtenenumnena. Co3mgaHue Mojeneidl MHOTOIpaHHMKOB (M3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.).
O06BEM PAMOYToIBFHOTO Napaiesienunena, Kyoa. Ennaunst usmepenus oobéma.

6 kaace

Hamypanvusie yucna

ApudmeTndeckre JCUCTBUS C MHOTO3HAYHBIMU HATypaIbHBIMU 4YHUCIaMU. UHCIOBBIC
BBIPOKCHHSI, TIOPSJIOK JCUCTBUH, WCIIONB30BaHUE CKOOOK. Mcmosib30BaHWE MPU BBIUUCICHUSAX
MEPEMECTUTEIBHOIO U COUYETATEIBHOTO CBOKMCTB CIIOKEHUSI U YMHOKEHUS, PACIPEACIIUTEIBHOTO
CBOICTBa yMHOXeHUs. OKpyIrJieHHE HATypaJbHbIX YUCE.

Jlenurenn W KpaTHBIC YKCIA; HAUOONBINMK OOIMI NeauTens W HauMEHbIee oOlIee
KpaTtHoe. /lenuMocTh CyMMBI M Ipou3BeieHus. [lenenue ¢ ocTaTKoM.

Jlpoou

OObIKHOBEHHAs Ap0Ob, OCHOBHOE CBOMCTBO APOOM, COKpalieHue Apooei. CpaBHEeHUE U
yrnopsgounBanue apodeii. Pemenue 3amay Ha HAXO0XJAEHHUE YACTH OT IIEJIOTO U ILIETIOr0 MO €ro
yacTu. [IpoOHoe 4mcio Kak pe3ynbTar Aenenus. [lpeacraBieHue AecsiTUYHON ApoOM B BUIE
OOBIKHOBEHHOM IPOOH 1 BO3MOKHOCTBIIPEACTABICHUS OOBIKHOBEHHOM IPOOH B BUJIE JIECITHUHOM.
Jecstuunbie 1poOu M MeTpuueckas cucremMa Mep. Apudmernyeckue IEHCTBUS M YHUCIOBbIE
BBIPAXXEHUIC OOBIKHOBEHHBIMH U JECATHUHBIMH JPOOSIMHU.

Otnomenue. [leneHue B JaHHOM OTHOIIEHHH. MacmTad, MNpPOMOPIHS.
IIpuMeHeHne nponopLUil IPH PELICHUH 3a/1a4.

[lonsiTue npoueHTa. BelunciaeHue npoLeHTa OT BEIUYUHBI U BEJIMUYMHBI TI0EE MTPOLICHTY.
BolpakeHue mpoLEeHTOB JAECATUYHBIMU JpoOsiMu. PemieHue 3agady Ha NpoLEHTH. BeipaxeHue
OTHOILLIEHHUS BEJINYMH B MIPOLICHTAX.

IHonosxcumensnvie u ompuyamebHovle YUc1a
[TonoxkutenpHble W oTpuuaTenbHble uyucna. Llemple uyucna. Mopgyne  4ucna,
reoMeTpHuuecKas HHTEpIpeTaIus Moy s yncia. M3o0pakeHue yncen Ha KOOpJUHATHON MPSIMOH.

YuciioBble IPOMEKYTKH.

CpaBHeHnue yncen. ApupmeTnueckre IeHCTBUS € MOJTOKUTEIbHBIMU U OTPULATENIbHBIMU
YHUCIIAMH.

[IpssMmoyrosibHas cucTemMa KOOpAMHAT Ha MIIOCKOCTH. KoopAuHATBHI TOUKM HA IUIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHON IIOCKOCTH.

bykeennvie eviparcenusn

[TpumeHeHue OYKB JUIs 3alIMCH MAaTEeMaTHUECKUX BBIPAKEHUN U MpeuioskeHuil. CBoHCTBa
apumeTnueckux neicTBuil. bykBeHHBIE BbIpaKEHHS] W YMCIIOBBIE NOACTAaHOBKHU. ByKBEHHBIE
pPaBEHCTBA, HAXOXKAECHUE HEM3BECTHOTOKOMITOHEHTa. DopMyiibl; popMyIibl IEpUMETpa U IJIOLIA 1
IpsIMOYTOJIbHHKA, KBaJpaTa, 00bEéMa napasuienenunena u Kyoa.

Pewenue mexkcmoauvix 3a0au

Pemenne TeKcTOBBIX 3amad apu(METHUECKUM CIocoOoM. PereHuemorndeckux 3aaad.
Pemenue 3a1ay mepe6opoM BceX BOSMOKHBIX BAPUAHTOB.

Pemenne 3aaa4, COACpIKAINX 3aBUCMOCTH, CBA3BIBAIOIINX BEJINYHNHBI: CKOPOCTh, BpEMHI,
paccTosiHue; IIeHa, KOJIWYECTBO, CTOMMOCTH; MPOU3BOAUTEIHHOCTb, BpeMsi, 00BEM pabOTHI.
EnuHunel m3MepeHus: Macchl, CTOMMOCTH; PacCTOSIHUS, BPEMEHHU, CKOPOCTH. CBs3b MEXKIY
€MHULIAMHU U3MEPEHUS KX A0 BEIMYUHBI.

Pemenne 3aaa4, CBA3AHHBIX C OTHOIICHHUEM, MPONOPHHUOHAIBHOCTBIO BCJIWYHH,
MPOIIEHTaMH; PEIICHHE OCHOBHBIX 3a71a4 Ha IPOOU U MPOLIEHTHL.

Omenka W TIpUKHIIKA, OKpyriieHne pesynabrata. CocTaBieHHE

OYKBEHHBIX BBIPDQKEHUH MO YCIOBUIO 3a/1a4H.



[IpencraBnenre MaHHBIX C MOMOIIBIO Tabmuil W auarpamMm. CrtoiG4aThie AUArpaMMBbI:
YTEHHUE U TIOCTpoeHUE. UTeHnEe KPYyroBhIX TUarpamm.

Haznaonan ceomempus

Harnsaneie npeacraBienus o Gpurypax Ha INIOCKOCTH: TOYKA, IpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3anMHOE pacrnosiokeHue ABYX IPSAMBIX Ha IUIOCKOCTH, Iapajule/IbHbIE IIPSMBIC,
NEPIEeHIUKYIIpHbIE NpsAMble. V3MepeHue pacCTOSHMN: MEXIy IBYMsSTOYKAMM, OT TOYKH IO
IIPSIMOM; JUIMHA MapUIpyTa Ha KBaJPaTHOMN CETKE.

M3MmepeHre M IOCTPOCHUE YIJIOB C IOMOIUBIO TPAaHCHOPTUPA. BUABI TPEyroJbHUKOB:
OCTPOYTOJbHBIN, MPSIMOYTOJbHBIN, TYMOYrOJNbHBIH, paBHOOCIPEHHBIH, PAaBHOCTOPOHHUIL.
YeTbIpEXyroabHUK, IPUMEPBI YETBIPEXYTOJbHUKOB. [IpsIMOYronbHUK, KBagpaT: UCIOIb30BaHHUE
CBOWCTB CTOPOH,YIJIOB, nTuaronasuei. MzobpaxkeHue reoMeTpudecknx (puryp Ha HEIMHOBAHHOM
Oymare C HCIOJIb30BaHMEM LUPKYJs, JUHEWKH, YrojbHHKA, TpaHcnopTupa. IlocTpoenus Ha
KJIeTyaTou Oymare.

[Tepumerp MHOTOYyrONBHUKA. [IOHATHE MITOLIAM (PUTYPBI; €IMHULBI U3MEPEHUS TUIOIIAIH.
[TpubnmxEHHOE M3MEpEeHHe oAU (GUTYp, B TOM YHCIIe Ha KBaapaTHO ceTke. [Ipubmmxénnoe
M3MEpPEHUE JUIMHBI OKPYXKHOCTH, IIJIOIAAH Kpyra.

Cummerpusi: ILeHTpalbHas, oceBas U 3epkainbHas cummerpuu. [locTpoenue
CUMMETPHYHBIX (uryp.

Harnsiiaple mpencTaBiieHUs O NPOCTPAHCTBEHHBIX (Urypax: Mapajuienenunesn, Kyo,
npu3Ma, THpaMmIa, KOHYC, IWIMHAP, map u chepa. M3o0paxkenre mpocTpaHCTBEHHBIX (QHTYD.
[Ipumeprl  pa3BEPTOK MHOIOTPAHHMKOB, LMiauHApa U KoHyca. Cozganue mopenen
IPOCTPaHCTBEHHBIX (puryp (M3 Oymaru, MpoOBOJIOKH, IJIACTHIIMHA U AP.).

[Tonstue o00BbEMa; eauHHUIBI U3MepeHUsT o00béMa. OO0BEM  MPAMOYTOIBHOTO
napajuiesenumnena, Kyoa.
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RJacc

TemaTnuyeckoe MIAHMPOBAHUE

Ha3zpanue
pa3naena (TemMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUIbI J1€AITEJIbHOCTH 00YyYAKOIINXCS

4acoB)
Hartypanbubie |[lecatuunas cucrema [Uutarh, 3amuchIBaTh, CPABHMBATH HATypaJbHBIC YHCIA; NpeLIaraTb M 00CY:KIATh
YyHCcIa. cUHcIeHUS. Psi HAaTypaJbHBIX |CMOCOOBI YIIOPSIOUYNBAHUS YHCEIL.
HelicTBust ¢ |luucen. Hatypanbnbeiii  psia. [M300paxkaTh KOOPIAWHATHYIO MIPSAMYIO, 0TMeYATh YHCIIAa TOYKAMU Ha KOOPIMHATHOW MPSIMOI,
HaTtypajabHbIMu Yucio 0. HatypanpHble uncina [HaX0AUTh KOOPAWHATHI TOUKH.
4 CIAMH Ha KOOPJIMHATHOM HPSIMOM.
(43 u) CpaBHeHue, okpyrienue [HMceiegoBaTh CBOMCTBA HATypabHOTO psina, uncen 0 u 1 mpu ClIO)KeHUH U YMHOKEHUH.

HaTypaJIbHBIX YHCEIT.
Apudmernaeckue AEHCTBHS C

HaTypaJIbHBIMU YHUCIaMU.
CaoiicTBa HYJIs npu
CIIO)KEHMM W  YMHOJYKEHUH,
CBOMCTBA  €IMHHIBI  IIpHU
YMHOXXECHHH.

[lepemecTuTenbHOE u
COUYETATEIBbHOE CBOICTBa
CIOXKEHMSI W YMHOXEHHUS,

PACTIPCACIIMTCIIBHOC CBOMCTBO
YMHOKCHHA.
I[GJ'II/ITCJ'II/I U KpaTHBIC YHCJIa,

HNcnoab30BaTh MPaBUJIO OKPYIJICHUA HATYypPaJIbHBIX YHUCCIIL.

BobInoHATH apuq)MeTuquKue JeHCTBUA C HaTypaJIbHBIMU 4YHCJIaMH, BbBIYUCIATD
SHAYCHHA Y CIIOBBIX BBIpa)KeHI/Iﬁ €O CKOOKamMu 1 03 CKOOOK.
3anucbIBaTh MMpOMU3BEACHUE B BUAEC CTCIICHH, YHUTATb CTCICHHU, HCHOJbB30BaATH

TePMHMHOJIOTHIO (OCHOBaHUE, 10KA3aTENb), BBIYUCIATH 3HAYEHHUS CTETICHEN.

BbINOIHATL NPUKHAKY M OLEHKY 3HAYEHUN 4YHCIOBBIX BBIPAXKCHUH, MNpeAaarartb H
NPUMEHATH NPUEMBI IPOBEPKHU BBIUNCICHUN.

Hcnonb30BaTh NPH BBIYUCICHUAX [IEPEMECTUTEIILHOE U COYETATEIBHOE CBOMCTBA CIIOKEHUS
U YMHOXXEHHS, PaCHpEIEIUTEIBHOE CBOMCTBO YMHOXKEHNU; (popMyJIMpOBaTh M NPUMEHSATH
npaBuJa npeoOpa3oBaHMs YHUCIOBBIX BBIPAKEHUH HAa OCHOBE CBOWCTB




pa3IoKeHue yucia Ha
MHOXWTenH.  Jlemenune ¢
OCTaTKOM. IIpoctsie u

cocraBHble uyucia. [IpusHaku
nenmumoctH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM
[1OKA3aTEJIEM.
Hucnossle BBIPAYKEHUS,

MOPSIIOK JICHCTBHIA.

Perienrie TEKCTOBBIX 3aj1a4 Ha

BCE apupMeTHIECKIE
MEeMCTBUA, Ha [BIDKEHHE U
MOKYTIKU

apuQMEeTHUECKUX ICHCTBUH.

HccienoBaTh YUCIIOBBIE 3aKOHOMEPHOCTH, BBIABHIaTh W 000CHOBBLIBATH THIOTE3bI,
(¢opmypoBaTh 00001IeHUsI U BBIBOJABI 10 PE3yabTaTaM MPOBEAEHHOTO HUCCIICOBAHMSL.
@opMyJIMPOBATH OMNpedeJeHus JCTUTENST U KPaTHOTO, HA3bIBAThH JICIUTEIN W KpPaTHBIC
qKClia; Pacmo3HaBaTh INPOCTHIC W COCTaBHbIC 4HciIa; (GOPMYJIHPOBATHL W NPHMEHSITH
NPU3HAKH JISTUMOCTH Ha 2, 3, 5, 9, 10; npuMeHsITh aJITOPUTM Pa3JIOKCHHS YUCIIa HAPOCTHIC
MHOKHTEIHM, HAXOJAUTh OCTAaTKH OT JICJECHHUS U HEITOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHHHBIC W JIOXKHBIE BBICKA3bIBAHUSA O HATYPAJIBHBIX YHUCIAX, NPHBOIHMTH
NpUMepbl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPULIAHUSA BBICKA3BIBAHUM O
CBOMCTBAX HAaTypPAJIbHBIX YUCEI.

KOHCprHpOBaTL MaTeMAaTH4YC€CKHUE INPEAJI0NKECHUA C IIOMOLIBIO CBA30K «HU», «HUIHN»,
«CCIH..., TO...».

Pemiath TeKkcTOBBIE 3a/aud ApUPMETHYECKMM CIIOCOOOM, HCHOJIb30BATH 3aBHCHMMOCTH
MEX/1y BEJIMYMHAMH (CKOPOCTh, BPEMsI, pacCTOSIHUE; II€Ha, KOJIMYECTBO, CTOMMOCTb U Ap.):
AHAJM3MPOBATh U OCMBICJIUBATH TEKCT 3a/1a4M, NepedopMyJIMpoBaTh YCIOBHE, H3BJIEKATH
HEOOXO/MMBbIE JJaHHbIE, YCTAHABJMBATH 3aBUCHUMOCTH MEXJYy BEJIMYMHAMH, CTPOMThb

JIOTUYCCKYIO IICTIOYKY paccyx(neHHﬁ.

MopeaupoBaTh X0/ PELICHUS 33Ja4d C IOMOUIbIO PUCYHKA, cXeMbl, Ta0nuibl. IlpuBoauTs,
pa3duparTh, OEHUBATH PA3IMUHBIE PEILICHNUS, 3aIIUCH PELIEHUH TEKCTOBBIX 3ajad.

KpurHyecku oneHuBaTh MOJTYYEHHBIN PE3YIbTAT, OCYIIECTBAATH CAMOKOHTPOJIb, IIPOBEPSSI
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHNOKH.

Pemats 3amaum ¢ momoIipio mepedopa BceX BO3MOMKHBIX BapHaHTOB. 3HAKOMHUTBLCH €
HCTOPHUeN pa3BUTHA apUDMETHKI




Harasanas
reoMeTpusi.
JInnuun

miockoctu (12 )

Ha

Touka, mpsiMasi, OTPE30K, JyY.
Jlomanas. M3mepeHue IJIMHbBI

OTpe3Ka, METPUUYECKUE
€AMHULIBI U3MEPEHMSI JUIMHBI.
OKpy’>KHOCTb U KpYT.
[TpakTrueckast pabota
«ITocTpoenue y30pa u3
OKPYKHOCTEIN.

Yron.  Ilpsmo#,  ocTpbIi,

TYHOW U Pa3BEPHYTHIA YTJIbI.
3mepeHue yrios.

[IpakTrueckas
«IlocTpoenue yrios»

pabora

Pacno3zHaBaTh Ha 4Yeprexax, PHUCYHKAaX, ONMCBHIBATb, WCIIONb3Yysd TEPMUHOJIOTUIO, H
U300pakaTh C TIOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB (IPU HAJTUYUU BO3MOXHOCTH): TOUKY,
PSIMYIO, OTPE30K, JIy4, YTOJI, JIOMaHY0, OKPYKHOCTb.

PacnozHaBaTh, NPUBOAUTL NPUMEPbl OOBEKTOB pPEATbHOTO MHpPA, HUMeELIUX GopMy
W3Y4YEeHHBIX (PUTYp, OLIEeHUBATH UX JIUHEIHBIC pa3MepHI.

Hcnoab30BaTh JIMHEHKY M TPAHCHOPTUP KAaK MHCTPYMEHTHI JUIS IIOCTPOCHUS U U3MEPEHUS:
W3MEpPATh UIMHY OTPE3Ka, BEIUYMHY YIVIa;, CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, Yrod,
3aJJaHHOW BEJIWYMHBI; OTKJAABIBATH LUPKYJIEM PaBHBIE OTPE3KH, CTPOMUTH OKPYKHOCTbH
3aJaHHOrO0 pajauyca (MpU HaIMYUMM BO3MOXKHOCTH). M300paxkaTrs (IpH HAJIMYUH
BO3MOKHOCTH) KOHPUTYpALIUK T€OMETPUUECKUX (PUTYp U3 OTPE3KOB, OKPYKHOCTEH, UX YacTel
Ha HEJIMHOBAHHOW M KJIET4YaTON Oymare; mpeasaraTb, ONMUCHIBATH M 00CYKAaThCIOCOODI,

AJTOPUTMBI ITIOCTPOCHHUA.

Pacno3snaBaTs M M300pa:kaTh Ha HEIMHOBAaHHON M KIETYaTOM Oymare mpsiMOM, OCTpPBIH,
TYTOH, pa3BEPHYTHIN YIUIbl; CPABHUBATH YIJIbl (IIPU HAJIUYUU BO3MOKHOCTH).

Boruucaarsb JJIMHBI OTPE3KOB, IOMAHBIX.

IlonumMaTe W HCHOAB30BATHL IPH PELIEHUM 3a1a4 3aBHCHUMOCTH MEXKIY €IUHULIAMU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTbCH C HEMETPUUYECKUMHU CUCTEMAaMH MEpP; BBIPAKATh
UIMHY B pa3JIMYHBIX enuHunax wusmepenus. HcciaegoBatb Qurypbl M KoH(Urypanuw,
MCIIOJIB3YS LIU(PPOBBIE PECYPCHI




OO0BLIKHOBEHHEIE
napoou

(48 1)

JIpoOb.
HETPaBUIIbHBIC

[IpaBuibHBIE u
JIpoOwu.
OCHOBHOE CBOWCTBO JIpo0OH.
CpaBHenue J1po0eit.

CrnoxxeHrne W BBIYMTAHHE
0OBIKHOBEHHBIX Jpo0ei.
CwMerraggas TPOOb.
YMHOXXEHHE u JeJICHUEC
0OBIKHOBEHHBIX pobeii;

B3aHMHO-O0paTHBIC IPOOH.

Pemenne TEKCTOBBIX 3ajad,
coJIepKaIINX poou.
OcCHOBHBIE 337]a4K HA IPOOH.

[IpumeneHue OyKB UI3alIuCH
MaT€MaTHYECKUX BBIPAKECHUN
U [IPEIJIOKEHUN

MopenupoBathb B rpaguueckoi, npeaMeTHONH (popme, ¢ MOMOIIBI0O KOMIBIOTEPA MOHATHS U
CBOIICTBa, CBSA3aHHBIEC C OOBIKHOBEHHOM IPOOKIO.

UuTaTh U 3aNMCHIBATH, CPABHUBATh OOBIKHOBEHHBIE IPOOH, MpeaiaraTb, 000CHOBbIBATH
U 00CY:KIaTh COCOOBI YIIOPSIOYMBAHUS IPOOEH.

MN300paxkaTh OOBIKHOBEHHBIC JPOOM TOYKAMH Ha KOOPAMHATHOW IPSMOK; MCMOJIb30BaTh
KOOPJMHATHYIO TIPSIMYIO JJIS CPABHEHUST IPOOCH.

®opmMyanpoBaTh, 3aMHMCHIBATH € MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
poOu; MCMOJIb30BaTh OCHOBHOE CBOMCTBO IpOOM JJIsi COKpAIICHUs IpoOed W MpUBEICHUS
TpoOH K HOBOMY 3HaMEHATEIIO.

[IpeacTaBasiTh CMEMIAHHYIO P00 B BUE HENPABMIBHON 1 BBIJICIATH IIETYI0 YaCcTh YNCIA U3
HEeNpaBUWIbHON Jpo0H.

Boinoinats, apudmeruveckue IeiicTBUSL C OOBIKHOBEHHBIMH JpOOSMU; NPUMEHSITh
cBolicTBa apu(METHIECKUX JCHCTBHI ISl palliOHATH3AI[IH BBIYUCICHUH.

BbINoJHATL NPUKUAKY M OLEHKY pe3yjbTaTa BbIUMCICHMI; NMpeajaratb M NMPUMEHSTH
NpUEMBI NPOBEPKHU BbIUNCIICHUH.

[IpoBoauTh HcCIE0BAHMS CBOWCTB Jpo0ei, ONUPAsCh HA YUCIIOBbIE SKCIIEPUMEHTHI (B TOM
q1CIIe C TIOMOIIbIO KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOJKHBIC BBICKA3bIBAHHUS O I[pO6HX, NPUBOIUTL NPHUMEPLI U
KOHTPIIPUMEDPEI, CTPOUTDHb BbICKA3bIBAHUSA U OTPUILIAHUA BBICKa3bIBaHU.

PemiaTh TEKCTOBBIE 3aa4u, coAcpiKaliuc Ilp06HBIC JaHHBIC, U 3aJa4d Ha HAXOXACHHUEC YaCTU
LICJIOT0 U LEJIOTO IO €I0 YaCTH,; BBIABJIATH UX CXO0ACTBA M pa3/Invunsl.

MOIleJII/IPOBaTL XOJ pCHICHUA 3ala4U C IIOMOLIBIO PUCYHKA, CXCMBI, Ta6J'II/II_[LI.




[IpuBoANTH, pa30upaTh, OLEHUBATH PA3JIMYHbIC PEIICHHUS, 3alIUCH PEIICHUN TEKCTOBBIX
3a/1a4.

KpuTnyecku oueHUBATh MOJYyYEHHBIH PE3yNbTaT, OCYLIECTBISITH CAMOKOHTPOJIb, ITPOBEPSIsS
OTBET HA COOTBETCTBHE YCIOBUIO, HAXOAUTD OIMIMOKH.

3HAKOMHUTBCS ¢ MCTOPUEH Pa3BUTUS apUPMETHKI

Harasanas
reoMeTpus.
MHOroyroJibHUKHU
(10 u)

MHOTOyrOJIbHUKH.
HUeThIpEXYTroJIbHUK,
[IPSIMOYTOJIBHMK, KBaJIpar.

[IpakTuueckas paborta
«lTocTpoenue

[PSIMOYTOJIbHUKA c
3a/laHHBIMU ~ CTOPOHAaMU  Ha

HEJTMHOBAHHOMN Oymarey.

TpeyroiabHUK.

[1nomane u HIEPUMETP
[PSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3

IMPsAMOYT'OJIbHUKOB, CAMHUIBI
N3MCPCHUA IIomaau.

HepI/IMCTp MHOTI'OYyT'OJIbHHKa

OnuceIBaTh, UCHOJIb3Ys TEPMUHOJIOTHIO, H300paXaTh € MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
U OT PyKHU, MOJEIUPOBATh U3 OymMaru MHOTOYTOJIbHUKY (IpY HAJIMYMH BO3MOXKHOCTH).

[IpuBoaUTH TpUMEpHl OOBEKTOB PEANTBHOrO MHUPA, HUMEIMMX (OPMYy MHOTOYTOJIbLHUKA,
PsIMOYTOJIbHHMKA, KBaJpaTa, TPEYroJbHUKA, OLIEHUBATh UX JIMHEIHbIE pa3Mepbl. BoruncisaTs:
NEepUMETP TPEYroJbHUKA, MPSIMOYTOJbHUKA, MHOTOYIOJbHHMKA; IUIOIIAAb MPSIMOYIOJbHUKA,
KBaJpaTa.

M300paxaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIBHBIE U TYIOYTOJIbHBIE TPEYTOIbHUKH (TIPU HATTMYUHU
BO3MOYKXHOCTH).

CTpouTh Ha HEIMHOBAHHOM M KileTyaToW Oymare KBaJgpaT M HPSIMOYTOJIBHUK C 33JaHHBIMU
UIMHAMUA CTOPOH (IIpU HaJM4YMKM BO3MOKHOCTH). MccnenoBaTh cBOICTBa MpPsIMOYTOJIBHHKA,
KBajpaTa MYTEM OHKCIEPUMEHTAa, HAOJIO/IEHUs, W3MEpPEHUs, MOJEIMPOBAHUS; CPABHHUBATh
CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.

KoncrpyupoBars MaTemMaTH4ecKHe NPEIJIOKEHHS] C IOMOIIBIO CBS30K «HEKOTOPBIN»,
«1000i». Pacnmo3HaBaThb HCTHUHHBIE UM JIOXKHBIE BBICKA3bIBAaHHSI O MHOTIOYTOJbHUKAX,
NPUBOAUTH IPUMEPBI U KOHTPIPUMEDBI.

HccaenoBaTh 3aBHCUMOCTb ILIOIIAIN KBaapara OT JJIMHBI €0 CTOPOHBI.

Hcnonb3oBaTh cBoOiicTBA KBaJApaTHOM CETKM [UIsi MNOCTpoeHUs Guryp; pazouBaTh

MPAMOYT'OJbHHUK Ha KBaApaTbl, TPEYIrOJbHUKH, COCTABJIATDL (bHprBI U3 KBaJApaTOB U




MPSIMOYTOJIBHUKOB M HaXOAWTh MX IUJIOWIA/Ab, pa30uBaTh (UTyphl HA MPSMOYTOJIbHUKU U
KBaJIpaThl U HAXOAUTh UX IJIOLIAb.

Bpra)KaTb BCIIMYHHY ILJIOIIAIM B Pa3JIMYHBIX CANHUIIaX HU3MCPCHHUA MeTqueCKOﬁ CHUCTCMBbI
Mep,
I/I3MepeHI/I${ IIomaan.

NNOHUMATh H HCH0Jb30BaTh 3aBHCHUMOCTH MCXKAY MCTPUUCCKHMMHU CAUHHIAMHA

3HAKOMHUTBCH C NpuMepamMu INMPUMEHECHUSA IUIOMAAW W IEpUMETpa B HNPAKTHUYCCKHUX
CUTyaluix. Pematns 3agaum u3 peanLHoﬁ KHM3HH, npeaaaratb 06cy>1c11aTL pPasju4vHbIC
CIocoObI pCeUICHUA 3a1a4

JlecsiTHUHbBIE
apooun

(38 u)

JlecsiTuuHas 3anuch ApoOeH.

CpaBHeHHe JECATUIHBIX
poOCii.

JleiicTBUSL C  JIECATUIHBIMU
pOoOsMU. Oxkpyriienue

NECATHYHBIX APOOEH.

Pemmenne TEKCTOBBIX 3ajad,
COJIepKAIINX poou.

OcHoBHBIE 337]a4 Ha JIpoOHU

IIpencraBasATh JeciATUUHYIO JApoOb B BUJE OOBIKHOBEHHON, YMTATh M 3alHCHIBATD,
CPAaBHUBATh JECATUYHBbIE ApoOH, MpeAararb, 000CHOBBIBATHL U 00CY:KIaTh CHOCOOBI
YIOPSAOYMBAHUS AECATUYHBIX IpOOEH.

N300paxath necaTUUHbIE TPOOU TOUKAMU Ha KOOPAMHATHOMN NPSMOI.

BbIAABIATH CXOACTBAa M Pa3M4YMsA NPABUI apuMETHUECKUX AECHCTBUI C HaTypalbHBIMU
YHCJIaMU U IECATUYHBIMU APOOSIMHU, OOBSACHATH HX.

BoinoaHaThL apudMeTndyeckue JeMCTBUS C IECATUIHBIMU IPOOSMU; BBINOJHATH NPUKUAKY H
OLIEHKY pe3yJIbTaTa BHIYMCICHHUIA.

[IpumensTh cBoiicTBa apuMeTHUECKUX AEHCTBUM Ul pallMOHAIN3AllM1 BEIYUCICHHH.

[IpuMeHsATH NPaBWJIO OKPYIJIeHHS] JecATUYHBIX ApoOeil. IIpoBoauTh Hcc/e0BaHUS
CBOWCTB JIECATHYHBIX JpoOed, ONmMpasch Ha YHCIOBbIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA), BBIIBUIATh THIOTE3bI U IPUBOAUTH UX 0OOCHOBAHUS.

Pacno3HaBaTh WCTHHHBIC U JIOJKHBIC BBICKA3BIBAHUS O JIpO6$IX, NPUBOJAUTL IPUMEPLI 1
KOHTPIIPUMEDPEI, CTPOUTDH BbICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBaHUIM.




PemiaTh TEKCTOBEIC 3aaa4M, COACpKalue I[pO6HI>Ie JaHHBIC, 1 HAa HAXOXKXICHHUEC YaCcTH LCI0T0
1 LCJIOIO 110 €I'0 4aCTH; BBIABJIATDH HX CXO0ACTBA U pa3jan4vus.

MOI[EJII/IPOBZITL XO04 p€lICHUA 3ajadyr C ITOMOIIbIO PUCYHKA, CXEMBI, Ta6J'II/IL[BI. HpI/IBOI[I(ITb,
piBﬁHpﬁTb, OLCHUBATDb PAa3JIMYHBIC PCHICHU A, 3allUCU peHIeHI/Iﬁ TCKCTOBBIX 3aJ4a4.

OHCpHpOBaTb I[pO6HBIMI/I YquciaMu B pC€aJIbHBIX )KU3HCHHBIX CUTYallHUAX.

KpurHyeckn oneHMBaTh IOJYyYEHHBIH PE3YJbTAT, OCYLIECTBIISITH CAMOKOHTPOJIb, ITPOBEPSs
OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOUTh OLIMOKH.

3HAKOMUTBCS ¢ UCTOPHUEH pa3BUTHS apU(DMETHKH

Harasanas

reomerpus. Teaa

u  Gurypsl

npocrpancrie (9

1)

B

MHOTrOrpaHHHKHU.
300pakeHne

MHOTOTPaHHUKOB.
[IPOCTPAHCTBEHHBIX TEl.

[IpsAMOYyTONBbHBIN
[apajulelIenuIesn,
Pa3BépTku KyOa

apajiiejacnumicaa.

[IpakTueckas
«Pa3BépTka Kybay.

O0BéM
[PSIMOYTOJIBHOTO
napaJuiesenurnesa

Monaenu

KYyO.
u

pabora

KyOa,

PacnozHaBaTh Ha u4epTexkax, PHCYHKAX, B OKpYKalOLeM MHpPe M[PSIMOYroJbHBIN

napajuiesenunen, Kyo, HCIOJb3YS

OLIEHMBATD JINHEITHBIE Pa3MEpHI.

MHOI'OI'paHHUKH, OIIMCBIBATD, TEPMHUHOJIOTUIO,

[IpuBoANTL NpHMepbl OOBEKTOB PEATHHOIO MHPA, HUMEIOIUX (OpPMY MHOTOTPAHHUKA,
PSMOYTOJIBHOTO Napajuleienunena, Kyoa.

M300paskath Ky0 Ha KieT4aToi Oymare (Ipy HATMYUU BO3MOXKHOCTH).

HUccaengoBarh CBOMCTBA KY68., MpAMOYTOJIBHOTO HapaJurejicnnuic/ia, MHOT'OIPpaHHUKOB,

HCIT0JIB3Ys MOJICIIN.

Pacno3zHaBaTh M M300pakaTh pa3BEPTKU Kyba u mapamnenenunena. MoaeanpoBaTh Kyo u
napajuieNienune u3 OymMard ¥ Mpourux MaTepralioB, 00BSICHATH COCO0 MOEIUPOBaHUS (TIPH
HaJTUYHH BO3MOYKHOCTH).

Haxoautsb N3MEPCHUA, BBIYUCIATD IJIOIIa/Ib ITOBEPXHOCTH, 00BEM Ky6a, MpsIMOYT'OJIbHOT'O
[apajiejICuieaa; HcCCJaea0BaTb 3aBUCHUMOCTD 00BEMa Ky6a OT JIMHBI €TI0 pera,
BBIIBUIaTh U 000CHOBBLIBATD TuIoTesy.




Hao6J1101aTh ¥ POBOAUTH AHAJIOTHM MEXITY MOHATHSAMHU IUIOMAAN U 00bEMa, ITepuMeTpa
JIomaAl MOBEpXHOCTU. Pacmo3HaBaThb HCTHUHHBIE U JIOKHBIE  BBICKA3bIBAHUS O
MHOTOTPAHHUKAX, NMPUBOAMTH NPUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3ZBIBAHUS U
OTpHULAHUS BbICKa3bIBaHUU. PemiaTh 3aqa4u U3 peaibHON KU3HU

IloBTOpEHUE "
oooomenue (10 u)

[ToBTOpeHue OCHOBHBIX
MOHATUI U METOAOB Kypca 5
Kj1acca, 0000IIeHre 3HAHNIT

BoruncasaTh 3HaYCHUS BBIpa)KCHHfI, COACPIKAIIUX HATYPAJIbHBLIC YHUCJIA, OOBIKHOBEHHEBIE U
JCCATUYHBIC I[pO6I/I, BBIIIOJIHATDH Hp606pa30BaHH5{ YHUCCII.

Bb10upaTh cnocod cpaBHEHUs YKCETl, BHIYHCICHUN, IPUMEHSITh CBOMCTBA apu(PMETHUECKUX
NEWCTBUN 111 pallMOHAJIU3ALUH BEIYMCIIEHUN.

OcyuiecTBJAATh CAMOKOHTPOJIb  BBIMOJHAEMBIX JICUCTBUI M CAMOIIPOBEPKY pPe3yJsibTaTa
BBEIYMCIICHUMN.

Pemath 3agaun u3 peaHLHOf/JI JKM3HHU, NIPUMEHATbD MATEMATUYICCKUE 3HAHUSA [J1d PCUICHUA
3aa4 U3 APpyrux y‘le6HHX npeaAMCTOB.

Pemiath 3a1aun pa3sHBIMHU CIOCO0GAMH, CPABHUBATH CMOCOOBI PEIICHUS 3a71a9i, BHIOUPATh
PALMOHAJIBHBIN CIIOC00




6

RJacc

Ha3zpanue
pasnaesia (TeMbl)
Kypca (4ucjio

OcHoBHOe coiep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH O00YyYAKOIINXCS

4acoB)
Hartypaabhble Apudmernueckue AecTBrs ¢ |[BbINoOaHATL apudmernyeckue eiicTBUA C MHOTO3HAUHBIMU HATYpPaJbHBIMH YHCIAMH,
yHciaa MHOTO3HAYHBIMU HAXOJAUTh 3HAYEHHMS YHCIIOBBIX BBIPAKEHUU CO CKOOKaMH M 0€3 CKOOOK; BBIYHCJISTH
(30 u) HATypaJIbHBIMU YrcIaMH. [3HAYEHHUS BBIPAXKEHUHU, COACpKAIIUX CTEHICHH. BHINOIHATH NPUKUAKY U OLleHKY 3HAUCHUN
UwucnoBbie BBIPQKCHHSI, |[IHCIIOBBIX BBIPAKCHUN, MPUMEHATH NMPUEMBI NMPoBepKH pe3yibTara. Mcmoab3oBaTh nmpu
MOPSITIOK NEHCTBUI, [BHIYMCJIEHUSIX TMEPEMECTHTEIFHOE U COYETaTENIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUS,
HCIIOJIb30BaHUE CKOOOK. [pacrpeieiuTeIbHOE  CBOHNCTBO  YMHOXKCHHS ~ OTHOCHTEIBHO  CIIOKEHHWsS,  CBOMCTBa
OxkpyrieHue  HaTypaldbHBIX [ApUPMETHUYECKHUX JCHCTBUIA.
YHCEIT.
JlenuTenw W KpaTHBIC YHCIIA;
HanOOJIBIITAI oomuit
neNuTeNh M HaMMCHBIIee
o0111ee KpaTHoE.
Paznoxenne quclia Ha [MccienoBaTh YHCIIOBBIC  3aKOHOMEPHOCTH, IPOBOJUTH  YHCIIOBBIE  OKCIIEPUMEHTEI,
MPOCTHIE MHOKUTENIU. [BBIIBUTATh U 000CHOBBIBATH IMIIOTE3bI.
/lenumocTb CyMMBI u
npousBenenus. Jlenenue c (@opmMyJaHpPOBATH ONpeaeSieHUsl JACTUTENS U KPaTHOTO, HAaUOOJBIIEro OOIIETo JSNUTENs U
0CTaTKOM. HAaUMEHBIIIET0 OOIIEr0 KPaTHOTO, MPOCTOTO U COCTABHOTO YHCEN; UCIIOJIb30BATh 3TH ITOHATHS

PelieHne TeKCTOBBIX 3ada4

I[IpUu pCIICHUHA 3aJaY.

HpI/IMeHﬂTL AJATOPUTMbBI BbIYMCIICHU HanOOJIBIIErO 06LI_ICFO JACIUTCIIA W HAMMCHBIICTO




00111eT0 KPaTHOTO JIBYX YUCEJ, AITOPUTM PA3JI0KEHUSI YMCIIa Ha MPOCTHIE MHOKHUTEIIN.
HcciaenoBaTh yCIoBUs IETUMOCTH HA 4 1 6.

HccaenoBarb, 00Cy:Kk1aTh, PopMyIHupPoOBaATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[MPOU3BEJCHHUS: ABYX YETHBIX YUCEI, IBYX HEUETHBIX YMCIIE, YETHOTO U HEYETHOTO YHUCEIL.

HUccaenoBaTh cBOMiCTBA JACIIMMOCTHU CYMMBI U ITPOU3BCACHUSA YU CCII.

IlpuBoauTh, NpUMepPbI YKCEN C 3aJaHHBIMU CBOMCTBaMH, PACIHO3HABATH BEpPHbIE H
HeBepPHbIE¢ YTBEPKICHUS O CBOMCTBaxX 4YHUCEJ, OINPOBEPrarb HEBEPHBIC YTBEPKICHUS C
MOMOUIIBIO KOHTPIIPUMEPOB.

KOHCprHpOBaTL MaTeMAaTHY€C€CKUEC MPEAJTOKECHUA C IIOMOIIBIO CBA30K «H», «HUJIIN», «CCIH.. .,
TO...».

Pemiats TEKCTOBBIC 3aJa4yyd, BKIOYAOMMKEC IIOHATHA JACIIMMOCTH, apI/I(bMCTI/I‘ICCKI/IM

CIIocoO0M, UCTOIb30BaTh MEPEOOpP BCEX BO3MOKHBIX BAPHAHTOB.

MOIleJII/II)OBaTL XOJ peHICHUs 3aJa4 C IOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/II_U>I.

I[IpuBoanTh, pa3déuparb, OLEHUBAThb PA3JIMYHBIC PEUICHUS, 3alMCH PEIIEHUN TEKCTOBBIX
3ajau. KpuTnyecku oueHuBaTh MOJYyYEHHBIH pe3ynbTaT, HAXOAUTh OLUIMOKH, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO

Harasanas
reoMeTpus.
IIpsimble
IJIOCKOCTH

(7 9)

Ha

[leprieHAUKYIApHBIE TPSMBIE.
[lapannenbHble IpsSMBIE.

PaccrossHne Mexnay JIByMs
TOYKAMHM, OT TOYKH JIO
[psIMOW, JJIMHA IyTH Ha

KBaJPATHON CETKE.

Pacno3HaBaTthb Ha YCPTECIKaAX, pUCYHKAX CIIydal B3aUMHOI'O PACIIOJIOKCHHUA [IBYX ITPSMBIX.

N300paxkarh ¢ MOMOIILI0 YEPTEKHBIX MHCTPYMEHTOB HAa HEIMHOBAHHOM M KIIETYATOU
Oymare JBe TMepeceKaroluecss MpsiMble, JBE MapajljielibHble NpsSMbIE, CTPOUThH MPIMYIO,
MEPIEHAUKYIISIPHYIO TaHHOM.

HpI/IBOIlI/ITb NpuMepbI TapaJUICJIbHOCTH U NEPIECHAUKYIIAPHOCTHU MPAMBIX B IIPOCTPAHCTBE.




[Ipumepsl IPSIMBIX B [Pacmo3dHaBaTh B MHOTOYTrOJbHUKAX MEPHEHIUKYISIPHBIE M IapajuielIbHbIe CTOPOHBI.
[IPOCTPAHCTBE MN300paxkaTh MHOTOYTOJIBHUKHU C APAJIEIIbHBIMU, IEPIEHANKYJIIPHBIMU CTOPOHAMMU.
Haxoauthb paccTosiHue MEXIy ABYMs TOYKAMHU, OT TOYKU A0 MPSMOH, JUIMHY MyTH HA
KBaJIpaTHOM CETKE, B TOM UHMCJIE UCIIOJIb3YS U(POBBIE PECyPCHI
Apodu (32 1) OObIKHOBEHHAs Ipo6b, (CpaBHUBATH M YNIOPSIA0YMBATH ApoOU, BLIOUPATH €1IOCO0 CpaBHEHUS ApOOeHi.

OCHOBHOE CBOWMCTBO JIpOOH,
COKpaIlIeHHe Jpo0ei.
CpaBHeHue u
YIIOPSIIOYMBAHKE APOOEH.

JlecaTnunble npodu u

MCTPHUYCCKad CUCTCMaA MEP.

[IpeacraBasaTs aAecsITUUHBIC IpoOU B BUE OOBIKHOBEHHBIX JAP0OEH U OOBIKHOBEHHBIE B BUJIC
NECATUYHBIX, HCMOJIb30BATh JIKBHBAJIEHTHbIE MPeICTABJIEHUs] APOOHBIX YHUCEN TMPU X
CpaBHEHUH, ITPU BBIYUCIICHUSIX.

Apudmernueckue IeHCTBHS C
0OBLIKHOBEHHBIMU u
NECSITHYHBIME JIPOOSMHU.

OtHomenune.  JlemeHue B

JJaHHOM OTHOIICHHUH.

Macitad, nmponopuus.

[lonsarue
Brruuciienue

MPOLICHTA.
MpOILIeHTa  OT
BEJTMYMHBI ¥ BEJIMYUHBI 110 €€
MPOIICHTY.

Perenne TEKCTOBBIX 3a7ad,

coJIepKaIINX npobu )51

Hcnonb3oBath necsaThuHble ApoOU Mpu npeoOpa3oBaHUM BEIUUYNUH B METPUUECKOH crucTemMe
Mmep.

BoInoHATH apl/l(l)MeTI/l'—IECKI/Ie JEeHCTBUA C OOBIKHOBEHHBIMH U JACCATUYHBIMHA )IpO6$IMI/I.

BbluncasiTe 3Ha4eHUs BBIPAKEHHH, COIEp)KalIMX OOBIKHOBEHHbBIE U JAECATHUYHBIE APOOH,
BBIMOJIHATE ~ MpeoOpazoBaHus JpoOel, BbLIOMPATh C€HOCO0, NPUMEHATH CBOIiCTBA
apumMeTHyecKuX AeUCTBUHN AJIs pallMOHAIN3AlUY BEIUMCICHUH.

CocTaBasiTb OTHOIIEHUS U NMPONOPLHH, HAXOAUTH OTHOLIECHUE BEJIWYNH, JIEIUTh BEITUUYUHY
B JaHHOM oOTHoweHud. HaxoauTh 3KCHEPHUMEHTAJNBHBIM IYTEM OTHOUICHHE JUIMHBI
OKPY>KHOCTH K €€ 1uamerpy.

HNuTepnperupoBarh MaciiTad Kak OTHOIIEHHE BETMYMH, HAXOAMTh MacuITal IjaHa, KapThbl
U BBIYHCIISTH PACCTOSIHUS, UCIIONIB3YSI MACIITA0.

OO0BSACHATB, UTO TAaKO€ MPOLEHT, YNOTPEOJATh OOOPOTHI PEUM CO CIOBOM «IIPOLIEHT.




[TPOLICHTHI.
[IpakTuyeckas pabora
«OTHOIIEHNE JITUHBI

OKPY’KHOCTH K €€ TuaMeTpy»

Boipamxkatb mnpoueHTbl B ApoOsx U ApoOM B MPOLEHTaX, OTHOIIEHUE JBYX BEJIUYUH B
MPOLIEHTAX.

BbiuncasTh OpOIEHT OT YUCHIA U YUCIIO TI0 ero mpoueHTy. OKPYrJIsiTh IpoOH U MPOLIEHTHI,
HaXOJUTh MPUOINKEHUS YUCEIL.

Pemiath 3aga4u Ha 4yacTH, IPOLEHTHI, MPOMOPLMH, HA HAXOXACHUE APoOU (MPOLIEHTa) OT
BEITMYHMHBI U BEITUYHMHEI TI0 €€ IpoOu (IIPOLEHTY), Apodu (MPOIIEHTa), KOTOPBIA COCTABIISET
onHa BenuurMHa OT Apyroi. [lpuBoauTh, pa3dMparTh, OLEHMBATH Pa3IUYHBIC PEIICHUS,
3aMKCH PelIeHU TeKCTOBBIX 3a/1a4.

N3Baexath uHopmManuio u3 TabauIl U JUarpamMm, UHTEPIPETUPOBATH TAOJIUYHbBIE JaHHbIE,
oTnpeAensaTh HaubOoblllee U HAaMMEHBIIIee U3 MPEACTABICHHBIX TAHHBIX

Harasgnas OceBas cummertpus. |Pacmo3HaBaTh Ha dyepTexax U M300pakeHUSAX, H300paKaTh OT PYKH, CTPOUTH C IIOMOILBIO
reoMeTpus. [lenTpanbHas CUMMETPHUS. WHCTPYMEHTOB (QHUTYpYy (OTPE30K, JOMAHYIO, TPEYTOJbHUK, MPSMOYTOJIbHHUK, OKPYKHOCTH),
Cummerpus CUMMETPUYHYIO TAHHOW OTHOCUTENIbHO MPSAMOM, TOUKH (IIPU HAIUYUU BO3MOXHOCTH).
[locTpoeHne CUMMETPUYHBIX
(6 1) ¢buryp. Haxoauth nmpuMmepsnl cUMMETpUHM B OKpyXkatoniem mupe. MoaeaupoBaTh U3 Oymaru e
¢Gurypel, CHUMMETPUYHbIE OTHOCHUTEIBHO MpPSIMOI; KOHCTPYMPOBATh TI'€OMETPHUECKHUE
[IpakTuueckas pabota .
KOH(Urypaluu, HUCHOJb3ysd CBOHCTBO CHMMETPHHM, B TOM 4YHCJIE€ C MOMOLIbI HU(PPOBBIX
«OceBasi CHMMETPHSI.
pecypcoB (IIpU HAJTHYUU BO3MOKHOCTH).
CuMMeTpHst B IPOCTPAHCTBE . .
HccienoBars CBOMCTBA H3Yy4YEHHBIX (UIYp, CBA3aHHBIE C CHMMETPUEH, MCIONB3Ys
HKCIIEPUMEHT, HaOJI0IeHIE, MOIETTUPOBaHUE.
O00CHOBBIBATb, ONPOBEPraTh C MOMOIIBI0 KOHTPIPUMEPOB YTBEPXKIEHUS O CUMMETPUU
buryp
Beipakenus [IpuMeHeHue OyKkB g (Menob3oBaTh OYKBBI /1711 0003HAYEHUSI YUCEI, IPU 3allMCU MaTEeMAaTUYECKUX YTBEPKACHUM,
oykBamu (6 u) 3aIK1CH MaTEMaTHYECKUX (COCTABIATh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a/1a4H.

BBIPDAKCHUM U IIPEIIOKCHUN.




BYKB CHHBIC  BBIPAXCHHUA U
YHCJIOBBIC ITOJCTaAaHOBKH.

bykBenHbIie
HaXO0XJICHUE
KoMIoHeHTa. DOopMyIbL.

paBCHCTBA,
HEHU3BCCTHOI'O

HccesieoBaTh HECIOXKHBIEC YHMCIOBBIE 3AKOHOMEPHOCTH, UCIIOIB30BATh OYKBBI JJISl HX 3aIHCH.
BbIuncasiTh 4uCI0BOE 3HAU€HUE OYKBEHHOT'O BBIPXKEHUS MPH 33JJaHHBIX 3HAUYCHHSIX OYKB.

3anucsiBaTh (opMyJsbl: IepuMeTpa U IUIOMAAM MPSIMOYIOJbHUKA, KBajapaTa; JIUHBI
OKPY>KHOCTH, TUIOIIAZHN KPYTa; BHINOJHATH BbIYMCIeHUs 110 3TUM (opmyinaMm. CocTaBIsATh
(opmyJIbl, BbIpaxarolye 3aBUCUMOCTH MEXJy BEIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHUE;
[IeHa, KOJMYECTBO, CTOMMOCTbB; IPOU3BOIUTEIBHOCTb, BpeMs, O0BEM pabOTHI; BBINOIHATH
BBIUMCIICHUS 110 3TUM (hopMymam.

Haxoauth HEU3BECTHBIN KOMIIOHEHT apU(METHUECKOIO AEHCTBUS

Harasanas
reoMeTpus.

Durypsi

HAa IJIOCKOCTH
(14 v)

UeThIpEXYroJIbHUK, IMPUMEPBI

YETHIPEXYTOJIbHUKOB.
[IpsAMOYTONBHUK, KBaJpar:
CBOMCTBA  CTOpPOH,  YIJIOB,
IMaroHayeH.

WN3mepenne  yrimoB.  Bunabl
TPEYrOJIbHUKOB.

[lepuMeTp MHOTOYTOJIBHUKA.
[Tnomans ¢urypsl. @opmyist

nepuMerpa M IUIOIAIU
[IPSAMOYIOJIBHUKA.
[IpuOmmx€HHOEe  HM3MepeHue

riomaau Guryp.

[IpakTrueckas
«ILimomans kpyra»

pabota

M300paxkarh Ha HEIMHOBAHHOM U KJETYaTOW Oymare C MHCIIOJIb30BAHUEM YEPTENKHBIX

HMHCTPYMCHTOB quBIpéXerHBHHKI/I C 3aJaHHbIMHU CBOMCTBAMH. C napaujiCJIbHbIMHU,

[EPIEeHIUKYJIPHbIMUA, PABHBIMU CTOPOHAaMH, NPSAMBIMHU yIiaMu U JAp., paBHOOEIPEHHBIN
TpeyroiabHuK. Ilpeaaarars u 00cyKaaTh c1oco0bl, AJITOPUTMBI [IOCTPOECHHUSL.

HccaenoBarb, UCHONb3YyS OKCIEPUMEHT, HAONIOJCHHE, MOJEIMPOBAaHUE, CBOWCTBA
PSMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh Ha TPEYrOJIbHHUKH.
O0ocHOBBIBATb, ONpPOBepPrarb C  IOMOIIBIO  KOHTPHPUMEPOB  YTBEPKACHUS O

MPSIMOYTOJIbHUKE, KBa/IpaTe, pACcNO3HABATh BEPHBIC U HEBEPHBIEC YTBEPKACHHUS.

N3mepsTh U CTPOUTH C MOMOIIBK TPAHCIIOPTUPA YIJIBI, B TOM YHCIIE B MHOI'OYTOJIBHUKE,
CPaBHHMBAThL YIUIbI; PACHO3HABATh OCTpbIE,
PacnoznaBatb, H300pakaTb  OCTPOYTOJIbHBIH,
pPaBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYTrOJbHUKH.

IIpsIMBIE, pa3BEPHYTHIE
IPSAMOYTOJIBHBIA,  TYIOYTOJIbHBIM,

TYIIBIE, YTJIBL.

BbiunciaaTs nepuMeTp MHOTOYTOJIbHHMKA, IUIOIIAJh MHOTOYTOJIbHUKA pa3OueHuneM Ha
MPSIMOYTOJIBHUKH, Ha paBHbIE (UIYpbI, HCIOJIB30BaTh METPUUYECKHE EIWHHULBI H3MEPEHHUS
TUTMHBI Y TIJIOIA/IH.




Hcnosib30BaTh NPpUOIMKEHHOEe M3MeEpPeHUe JJIMH M TUTONIAJe Ha KJIeT4yaTol Oymare,
MPpUOMKEHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, TUTOIIAAN Kpyra

[Mosioxkutenbunl |Llensie uncna. Monynps uucia, |(IIppBoAMTH NpUMePHI HCIIOIB30BaHMS B PEAJIbHOM )KU3HU I10JIOKUTEIBHBIX M OTPULATENbHBIX
e U [FEOMETpUYECKas qrcell.
oTpuLAaTe/]bHbIe [MHTEPIPETALUL MOJTYJISI. .
M300pakaTh 1esIble YUCIIA, TOJI0KHUTEIbHBIE M OTPULIATENIbHBIC YHCIIa TOUKAMU Ha YMCIOBOM
qmncIa HucnoBble TPOMEKYTKH. 3
[PSIMOM, HCIIOJIB30BATH YHUCIIOBYIO MIPSMYIO JUIsl CPAaBHEHUS YHCEIL.
(40 9) [TonoxurenbHbIE u
[IpuMeHATH IPaBUJIA CPAaBHEHUS, YIIOPSAA0YMBATH LIEJIbIE UKCIIa; HAXOAUTb MOYJIb YHCA.
OTpHULIATECIILHEIE ancma. | P p p - ynopsii H ’ a Ly
CpaBHEHHUE TOJOXKHUTEIBHBIX U
@opMyIMpPOBATH NPABMJIA BBIUMCICHUS C MOJIOKUTEIBHBIMU U OTPULIATENILHBIMU YUCIIAMH,
OTPHLIATEIIbHBIX YHCell. . .
. HAXO/AUTH 3HAYEHMS YUCIIOBBIX BBIPAXKEHUH, COJEpKALIUX JEUCTBUS C MOJIOKUTEIbHBIMUN
Apudmerndeckue IecTBUs ¢
OTPULATENIbHBIMU YUCIIAMHU.
MOJIOKHUTETbHBIMU u
OTPHILIATEIbHBIMU YHUCIIAMHU. [IpruMeHsAITH CBOICTBA CIIOKEHUS U YMHOKEHHMSI 1151 IPeoOpa3oBaHus CyMM M ITPOU3BEICHUN
Perienue TeKCTOBBIX 3a7a4
IIpeacraBaenue [[IpsmoyrosbHas cucteMa [OObSACHATh M W/JIIOCTPUPOBATH IOHATHE IPSIMOYTOJIBHOM CHCTEMBl KOOpAMHAT Ha
TAHHBIX KOOpJMHAT Ha  IJIOCKOCTH. [[NIOCKOCTH, UCIIOJI30BATh TEPMUHOJIOTHIO; CTPOMTh HAa KOOPAMHATHOM IUIOCKOCTH TOYKHU U
6 KoopnuHatbl TOYKH Ha |(pUTypbI 10 3aJaHHBIM KOOPAMHATAM, HAXOAMTh KOOPANHATHI TOYEK.
q
(6 ) [LUIOCKOCTH, abcimcca u
opmmaTa Yurarh cTOJOYaThIE M KPYroBble IUArpaMMbl; MHTEPHPEeTHPOBATH aHHbIC; CTPOUTH
CTOJI0YaThIE IUAarpPaMMBbI.
CronbuaTble ¥  KpyroBble
JMarpaMMBL. Hcnoab3oBath MH(pOpMAaIUIO, TPEICTABICHHYIO B TaOIUIaX, Ha AMarpaMMax JUisl pelieHus
TEKCTOBBIX 3aJ1a4 U 3aj]au U3 PeabHOM KU3HU
[TpakTrueckast pabota




((HOCTpOeHI/Ie AuarpaMmmy.

Pemenre TEKCTOBBIX 3ajad,
COJIEpIKAIIIX JIaHHEIE,
MPEACTABICHHBIC B TaOIUIIAX

W Ha Juarpammax

Harasanas
reoMeTpus.

Durypsi

B NMPOCTPAHCTBE

O w)

[IpssMOYyTONIBHBIN
napasuiesienumne], KyoO,
npu3Ma, NHpamMHlia, KOHYC,
WIMHAP, Iap U cdepa.
M3o0paxeHune
MPOCTPAHCTBEHHBIX  (UTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, UIMHIPA U
KOHYcCa.

[IpakTyeckas pabota
«Co3nanne Mozelen

[IPOCTPAHCTBEHHBIX (DUTYD.

[lonsatne o00BEMA; €IMHUIIBI
m3mMepeHuss o0véMa. OO0BEM
MPSIMOYTOJIBHOTO

napajuiesienunesaa, KyoOa,

dhopmynsl 00bEMa

Pacno3HaBaTh Ha uepTekax, pUCYHKAX, OMUCHIBATH MUPAMUIY, IPU3MY, LWJIUHJP, KOHYC,
[1ap, M300paxkaTh UX OT PyKU, MOAEJIUPOBATH U3 OyMaru, IIacTUINHA, IPOBOJIOKH U JIp. (IpU
HATMYUU BO3MOKHOCTH).

[IpuBoAUTH NPUMePHI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOMUX (POPMBI HA3BaHHBIX TEIL.

Hcnonb30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE, BBICOTA, PAaUyC U
ameTp, pa3BEPTKA.

N3y4aTh, UCIIOIB3Ys IKCIEPUMEHT, HAOIIOJIeHNE, U3MEPEHUE, MOJICIMPOBAaHKE, B TOM YHUCIIE
KOMITBIOTEPHOE, M ONMCHIBATH CBOMCTBA HA3BAHHBIX TEJ, BHIABJIATH CXOACTBA U PAa3JIM4YMS:
MEXy TUPAMUI0ON U IPU3MON; MEXKTy LIMJIMHIPOM, KOHYCOM H IIApOM.

Pacno3naBaTh pa3BEPTKU Mapajuiesenunesa, Kyoa, mpu3Msbl, TUPaMU/Ibl, KOHYyca, WINHAPA;
KOHCTPYMPOBATh JaHHbIE TEJIa U3 Pa3BEPTOK, CO3aBaTh UX MOJIEIIH.

Co3gaBaTh MOJe/IH IPOCTPAHCTBEHHBIX (GUTyp (M3 OyMaru, NpoBOJIOKH, IACTUIIMHA U JP.)
H3MmepsiTh HA MOJeIAX: [UIMHBI pEOEp MHOTOTPaHHUKOB, THAMETp LIapa.
BoiBoauTs popmyry 00bEMa MPSMOYTOJILHOTO apayieNienue/a.

Boruncasite no popmyaam: o0bEM NPMOYTOJIBHOTO Mapajulesenumeaa, Kyoa; HCIoab30BaTh
CIMHUIIBl HU3MEpEeHUs O00bEMA; BBIYMCAATH OOBEMBI COCTaBJIEHHBIX U3 KYyOOB,
napajiesIenuIe/[0B; pemaTh 3a1a4 C peaJbHbIMU TaHHBIMU

Tell,




HOBTOpeHI/Ie, HOBTOpCHI/Ie OCHOBHBIX |BbIYMCJIATH 3HAYCHUS BBIpa)KGHHfI, COACPpKAIUX HATYpaJdbHBIC, LEIBIC, ITOJOXUTCIBHBIC U
MMOHATHH U MCTOOOB KYPCOB 5 OTPHULATCIIbHBIC YMCJIA, OOBLIKHOBEHHEIE U JACCATUYHBIC I[pO6I/I, BBIIIOJIHATDH Hp606p330BaHI/I${

00001IeHHE, o

u 6 KiaccoB, 0000IIEHHE U [4MCEI M BBIPAKCHUH.

cucTeMaTu3alus 3HaHUN
cHeremMaTHIatm BriOupaTs cnocod cpaBHEHHUs YMCEN, BBIYUCICHUH,
(20 u)

NPUMEHSATH CBOMCTBA apu(METHYECKUX JACHCTBHM ISl palliOHAIN3AUN BEIYUCIICHHH.

Pematn 3agaum u3 peanLHoﬁ KHU3HH, NPUMEHATHb MAaTeMAaTUYC€CKUE 3HAHUA ]I PCUHICHUA
3ala4 U3 JPpYrux npeamMcToOB.

Pemiath 3a1a4u pa3HbIMHU CNIOCO0AMHU, CPABHUBATH, BLIOUPATH CIOCOOBI PEIICHUS 3a/1a4H.

OcymecTBIASITh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUA M CaMONPOBEPKY peE3yJbTara
BBLIYHMCIICHUIN




«AJITEBPA». 7—10 KJIACCbI

Ienn n3y4yenust yueGHOro Kypca

Anre0pa sBiI€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHa OOeclednBaeT
M3y4YeHUEe IPYrUX AUCLUIUIMH, KaK €CTECTBEHHOHAYyYHOI'O, TaK M I'yMAHUTapHOI'O LUKJIOB, €&
OCBOEHHE HEOOXOIUMO JAJIsl MPOJOKEHUST 00pa30BaHUs M B OBCEAHEBHOM u3HU. Pazpurtue y
00yJaromuxcs HayYHbIX MPEICTaBICHUN 0 IPOUCXOXKACHUN H
CYIIHOCTH ajredpanyeckux a0CTpakLuii, criocode OTpaXeH!s -MaTeMaTHIeCKO HayKOM sIBIEHUI
U TIPOLIECCOB B NPUPOZE U OOIIECTBE, POJIM MATEeMaTHYECKOTO MOACIUPOBAHHUS B HAYYHOM
[IO3HAHUU U B NPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHMSI U KauecTB
MBILUICHUS, HEOOXOAMMBIX JUIS aJanTalii B COBpEeMEHHOM LudpoBoM obmecTBe. M3ydenue
aireOpbl €CTECTBEHHBIM 00pa3oM oOecrneuyuBaeT pa3BUTHE yYMEHHUs HaOJt0JaTh, CPaBHUBATh,
HAXO/UTh 3aKOHOMEPHOCTH, TPEOYET KPUTUIHOCTU MBIIIUIEHUS, CTIOCOOHOCTH apTyMEHTUPOBAHHO
00OCHOBBIBaTb CBOM JEWUCTBUS U BBIBOJBI, (OPMYIHUPOBaTh yrBepxkaeHHs. OcBoeHHe Kypca
anreOpbl 00eCIeYynBaeT Pa3BUTHE JIOTHUECKOTO MBIIUICHHUS OOyYaromMXCs: OHHM HCIOJB3YIOT
JIelyKTUBHbIE U UHIYKTUBHBIE pac-CyX/I€HUs, 0000IeHe U KOHKPETHU3aLUI0, a0CTparupoBaHue
n ananoruto. OOyuenne anreOpe NpeAroNaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSTEIHHON
NESTeIbHOCTH O0YYarolUXCs, IO3TOMY CaMOCTOSTENIHOE pelleHHe 3a7ay eCTECTBEHHBIM
00pa3oM SIBIISIETCS peaTu3alueil 1esTeIbHOCTHOTO IPUHIIAIIA O0YICHUSI.

B ctpykType nporpaMmsl yueOHOro Kypca «Anredpa» OCHOBHOM HIKOJIbI OCHOBHOE MECTO

3aHUMAIOT COJEPKATEIHHO-METOINIECKHE TUHUH: «YUNCiIa ¥ BEIYUCICHUSY; «AnreOpandeckue
BBIPAXKECHUSA»; «YPABHEHMsI U HEPABEHCTBA;
«Dynkuun». Kaxngas H3 3THX COAEP/KATEIBbHO-METOJMYECKMX JIMHWM pa3BUBAeTCA Ha
OPOTSDKEHUM TpEX JIeT M3y4YeHHUs Kypca, €CTeCTBEHHbIM 00pa3oM IeperuieTasch U
B3alMOJICICTBYS C APYTUMU €ro JIMHUAMU. B Xoze u3yuenus kypca o0y4aromuMes MpUXoIuTcst
JIOTUYECKH DPACCYKJaTh, UCIOJb30BAaTh TEOPETUKO- MHOKECTBEHHBIN A3BIK. B CBA3M € 3TUM
1es1eco00pa3Ho BKIIOYHTh B MPOTPaMMy HEKOTOpPHIE OCHOBBI JIOTMKH, NMPOHH3BIBAIOLINE BCE
OCHOBHBIC pa3/ieJbl MaTeMaTHMYecKoro oOpa3oBaHUs U  CIIOCOOCTBYIOIIME  OBJAJCHHIO
00Oy4arolMMUCS OCHOB YHUBEPCAJIBHOTO MaTEeMaTHYECKOro si3blka. Takum 00pa3oMm, MOKHO
yTBEp)KIaTh, 4YTO COJAEP)KATeIbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca

«Anredpay SBISETCA €ro UHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nauHUM «Ynclia ¥ BBIYUCICHUS» CIYKUT OCHOBOWM ISl JAIbHEHIIETO
M3YYEeHHUS] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTHYECKOTO MBIIIICHHUS,
(hOpMHUPOBAHHUIO YMEHHS TMOJIH30BATHCS ATOPUTMAMHU, a TAKXKE MPUOOPETEHUIO MPAKTUUYECKHUX
HABBIKOB, HEOOXOAUMBIX I TTOBCEIHEBHOMN XHM3HU. Pa3BUTHE MOHSATHS O YHMCIE B OCHOBHOU
IIKOJE CBS3aHO C palUOHATIBHBIMU W HPPAIMOHAIBHBIMU YHCIAMH, (HOPMHUPOBAHHEM
MPEACTABICHUHN O JEHCTBUTEILHOM YHCIIE. 3aBEPUICHUE OCBOEHHUS YUCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy o0I1ero oopa3oBaHusl.

Copepxanne JBYX anreOpandeckux JHHHUH — «Adredpandeckue BBIPAKEHUS» W
«YpaBHEHHS U HEPaBEHCTBA» CIMOCOOCTBYET (POPMUPOBAHUIO YOOYUAIOMIMXCS MaTEMAaTHIECKOTO
ammapara, He0OXO0IMMOTO I PEIICHUS 3a7a4 MaTeMaTHKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-
OPUEHTHUPOBAHHBIX 3aJa4. B OCHOBHOH IIKoNie y4eOHBIH MaTepuan TPYHIUPYETCS BOKPYT
palMoOHAIBHBIX BBIpAKEHUH. AjreOpa AEMOHCTPUPYET 3HAYCHHWE MATEMAaTHKU KakK sI3bIKa IS
IOCTPOEHUSI MAaTEMATUYECKUX MOJENEHN, OMUCAHUs MPOLIECCOB U SBJICHHUM peallbHOro mupa. B
3a/1aun 00y4YeHus anredpe BXOIAT TakKKe JalbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,
HE0OXOIMMOT0, B YAaCTHOCTH, JJISi OCBOEHHUS Kypca MH(DOPMATHKH, W OBJIAJCHHWE HABBIKAMHU
NeAYKTUBHBIX paccyxkaenuid. [I[peoOpazoBanre CHMBOJBHBIX (DOPM BHOCHUT CBOM crieruruaecKkuit
BKJIJ B Pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEMAaTHUYECKOMY TBOPUYECTBY.

Conepxxanne  GyHKIMOHATBHO-TpaUUECKOW JIMHWM  HAIEJICHO  Ha  IOJy4YeHHUe
o0yJaromuMucs 3HaHuH 0 QYHKIUAX KaK BaXKHEHINEH MaTeMaTH4ecKoi MO JITIsl ONUCAHUS U
HCCTIE0OBaHUS Pa3HO-00pa3HBIX MPOIIECCOB U SIBICHUI B pUpoje U obmecTse. M3ydenue sToro
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOMIMXCS YMEHHS HCHONIB30BaTh PazUYHbBIE



BBIPA3UTENIbHBIE CPEACTBA S3bIKa MATEMaTHKH — CIIOBECHBIE, CUMBOJMYECKHE, Ipaduyeckue,
BHOCHUT BKJIaJ B (POPMHUPOBAHUE MTPEACTABICHUIA O POJIM MAaTEMATUKU B Pa3BUTHH LIUBUIM3ALINN
U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
Cornacno yuebHoMy miany B /—10 kmaccax wu3ydaeTcs Y4eOHBIH Kypc

«Anredpay, KOTOPBI BKJIIOYACT CIEAYIOIIAE OCHOBHBIC DPAa3lENbl COICPIKAHUS:
«Yucna W BBIMHCICHHS», «AJTeOpandyecKre BBIPAKCHUA», «YPaBHCHUS W HEPABCHCTBAY,
«DyHKIHW».

VYueOHbIi TUTaH Ha M3ydeHue anreoprl B 7—10 kaccax OTBOAUT HE MEeHee 3 y4eOHBIX 4acoB
B HEJICII0 B TEYCHHUE KAXKOTO rojia o0yueHus1, o0mmuii 00beM 9acoB - He MeHee 408.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHus)
7 kJaace

Yucna u evluucieHusn

PanuonanbHble Ynucaa

JIlpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0J OT OJHOW (OPMBI 3alUCH JIpoder K
npyroii. [loHsiTHE palMOHAIILHOTO YUCIIA, 3alUCh, CPABHEHHUE, YIOPSIOYMBAHUE PAIIMOHAIBHBIX
yucen. ApugMeTndeckrue IeHCTBHS C PallMOHATLHBIMU YUCIaMH. PerieHue 3amad u3 peabHOU
MPAaKTUKH Ha YacTH, Ha APOOH.

CremneHb ¢ HaTypaJdbHBIM MOKa3aTelleM: OIpelesieHne, mpeoOpa3oBaHUE BhIpAXKEHUI Ha
OCHOBE OIPEACIICHHUS], 3aITUCh OOJIBIIUX YHCET.

[TpoueHTsl, 3anKUch OPOLEHTOB B BUJE ApOOH M JpoOU B BHUJE MPOLIEHTOB.
Tpu OCHOBHBIE 337]a4X HA IIPOLIEHTHI, PELICHUE 3a1a4 U3 PEaJIbHON IPAKTUKH.

HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIMMOCTH, PA3JIOKCHUC HAa MHOXUTCIIN HATYPAJIbHBIX YHUCCIL.
Peanbubie 3aBUCUMOCTH, B TOM YUCIJIC IIPpAMaAd U 06paTHa;1 MponopuruOHaJIbHOCTH.

Anzebpauueckue gviparxcenusn

[lepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHMS C NEPEMEHHOMW. JomycThMmble 3HaYEHUS
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEX/1y BeTMUMHAMU B BUie(hOpMyJibl. Beruncnenus
o ¢popmymnam.

IIpeoOpa3oBanue OYKBEHHBIX BBIPRKEHUH, TOXKJIECTBEHHO PAaBHBIEBBIPAXKEHHUS, MIPABUIIA
peoOpa3oBaHus CyMM M IIPOU3BEIECHUN, TpaBUiIa PaCKpPhITUs CKOOOK U MPUBEIEHUS MOT00HBIX
cllaracMblX.

CBoliCcTBa CTEIICHU C HAaTypaJIbHbIM IIOKA3aTCJICM.

O,Z[HO‘IJ'IGHBI 1 MHOTOWIeHBI. CTeleHh MHOTOYJICHA. CJ'IO)KCHI/IC, BbBIYUTAHUC, YMHOXCHHUC
MHOT'O4YJICHOB. CDOpMYJ'IBI COKpaHIéHHOl"O YMHOXCHUA: KBaJApaT CyMMBI U KBaJpaT Pa3HOCTH.
qbopMyna Pa3HOCTU KBAaAPATOB. Pa3noxeHneMHOT04JIEHOB Ha MHOKHUTEIH.

Ypasnenua

VYpaBHeHHEe, KOPEHb YpaBHEHMs, MpaBUIIa MPeoOpa3oBaHMsl ypaBHEHUS, paBHOCUIBHOCTD
YPaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOIO YypaBHEHU,
penieHue JHMHENMHBIX ypaBHeHMH. CoCTaBieHME YpaBHEHMH IO YCJIOBHMIO 3a1adyu. PemnieHue
TEKCTOBBIX 33/1a4 C IIOMOILIbI0 YPaBHEHU.

JluneiiHoe ypaBHEHHE C ByMs MepeMeHHBIMU U ero rpaduk. Cucrema ABYX JTUHEHHBIX
ypaBHEHMH € JByMsl NEpeMeHHbIMH. PelieHue cucteM ypaBHEHHH CrOCOOOM IOJCTaHOBKH.
[IpuMepsl perieHnst TEKCTOBBIX 3374 ¢ IIOMOIIbIO CHCTEM YPABHEHUM.

Koopounamut u cpaguxu. @ynxyuu

Koopannara Toukn Ha mpsimoil. UHcoBble NMPOMEXYTKH. PaccrosiHue Mexny AByms
TOYKaMU KOOPJAMHATHOMU IIPSIMOIA.

[MpsimoyronpHas cucrema koopauHat, ocu Ox m Oy. Abcmucca W opaWHATa TOYKHA Ha



KOOPJAMHATHOU TIIIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHBIX (opmynamu. UteHune rpaduxoB
peanbHBIX 3aBUCUMOCTEMN.

[Tonstue Qynkmuu. I'padux ¢ynaxkumm. CBoiictBa (ynkiuii. JIuHeitHas GyHKmus, e
rpaduk. I'papux dynkumu y =[X|. I'padudeckoe perieHne TUHEHHBIX YPABHEHHH M CHCTEM
JIMHEHHBIX YPaBHEHUH.

8 kuaace

Yucna u eéviuucnenusn

KBanpatusiit xkopenb u3 uucna. llonarue o0 wuppanuoHaibHOM uyucie. JlecsaTuuHbie
NpUOIMKEHUST UpPaMOHATIBHBIX yrcen. CBoiicTBa apu(METHUECKIX KBaJIPAaTHBIX KOPHEH U UX
MPUMEHEHHE K MPeoOpa3OBaHUIO YHCIOBBIX BBIPAKEHUW U BBIYUCICHUSM. JleHCTBUTENbHbBIE
qucia.

Crernens ¢ 1eTbIM MOKa3aTesneM U e€ cpoiicTBa. CTaHaapTHas 3aUCh YUCIA.

Anzebpauueckue eviparcenus

KBagparHblii TpEX4ieH; pPA3jOKEHHE KBAAPATHOIO  TPEXWIEHA  HA MHOXHUTEIH.

Anrebpanyeckass Apodb. OCHOBHOE CBOWCTBO anreOpandeckoit apoou. CroxkeHue,
BBIUMTAaHUE, YMHOXKEHUE, JIeeHne anredpandeckux Apodeii. ParyoHanbHble BBIDAKEHUS U UX
npeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBangpatHoe ypaBHeHuWe, Gopmyrna KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCA K JIMHEMHBIM M KBajapaTHeIM. [Ipocteifmme npoGHO-
palrOHaIbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTanus ypaBHEHUH C IByMs MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYyMs lTepeMeHHbIMU. [[puMepsl peleHns CUCTEM HEJTMHENHBIX YPaBHEHUHN C ABYMS
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 33/1a4 aNredpanyecKuM crocoooMm.

UucnoBble HEpaBEHCTBA M HX CBOWCTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIuHeliHbIE HEpaBEeHCTBA C OJHOM niepeMeHHOU. CHUCTeMbl
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dyukyuu

ITonatue  ¢ynxuuu.  OGmacTs  ompenaeneHus U MHOXECTBO 3HAaYECHUH
¢ysakuu. CrocoObl 3a1aHus PyHKINH.

I'papux pynkiun. Yrenue coicTB ¢(yHkuMHM mo e€ rpaduxy. I[Ipumepsirpadukon
(GyHKIUH, OTpa)karoluX peaibHble IPOLECCHI.

@DyHKIUM, ONMUCHIBAIOIIME MPSAMYIO U O0OpaTHYIO MPONOPIMOHANIBHBIE 3aBUCUMOCTH, UX
rpaduky. Oyaxmumy = X2,y = X3, y = \x, Y =[x|. [paduueckoe penrenne ypaBAeHHI U CHCTEM
YPaBHEHUM.

9 kaacc

Yucna u éviuucnenusn

JeiicTBUTEIbHBbIE YHCJIA

PanmonaneHble 4Kcna, HppalloOHAIbHbBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE NECSTUUYHbIE
npoOu. MHOXeCTBO JeHCTBUTENBHBIX YHCEN, JACUCTBUTEIbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecsITUUHbIe ApoOu. B3auMHO 0JHO3HAUYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTEIBHBIX
YuCcell 1 KOOPAUHATHOW MPSMO.

CpaBHeHHE NEHCTBUTENBHBIX 4YKCel, apu(pMeThyecKkue NEeNUCTBUS C JeHCTBUTENbHBIMU
YUCIIAMH.

HN3MepeHusi, npudJInKeHsl, OLEHKH

PazMepbl 0OBEKTOB OKpYXKAIOMIETO MHUPA, JIUTEIBHOCTh MPOLECCOB B OKPYXKAarOIIEM
MHpE.

[TpuOmmk€HHOE  3HAUYE€HHWE  BEJIWYMHBI, TOYHOCTh  MPHUOIMKEHUS.
Oxpyrnenune uncen. [Ipuknaka u oleHka pe3yabTaToB BEIUNCICHUMN.



Ypaeuenu}l U Hepaeencmea

YpaBHeHus C OIHOM NepeMeHHOMH

JIunelinoe ypaBHeHue. PelieHue ypaBHEHMH, CBOIAINMXCSA K JuUHEHHBIM. KBanpaTtHoe

ypaBHEHHE. Pelienne ypaBHeHHH, CBOIAIIMXCS K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl perieHuss ypaBHEHUN TpETbEed M 4YETBEPTOM CTEIECHEH
Pa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-paniMmoHaTbHBIX YpaBHEHUH. PelieHne TeKCTOBBIX 3a/1a4 aJreOpanaecKium
METOJIOM.

Cucrembl ypaBHeHUil

VYpaBHeHHE ¢ ABYMSI NIEpEMEHHBIMH U e€ro rpaduk. Pemienue cucrem IBYX JTHMHEHHBIX
YPAaBHEHUI C JByMs I€peMEHHBbIMH. PemieHue cucreM IByX YpaBHEHMM, OHO U3 KOTOPBIX
JMHEWHOe, a JIpyroe — BTOpoi creneHH. | paduyeckas MHTEpHpeTanuss CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMECHHBIMHU.

Pemienue TekCTOBBIX 3a/1a4 aNredpanyeckum CrocoooMm.

HepaBencrBa

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPAaBEHCTB C OJHOW IEpEMEHHOW. PerieHue cucreM JMHEHHBIX
HEpaBEHCTB C OAHOH mnepeMeHHO. KBanpaTHble HepaBeHCTBa. I'paduueckas mHTEpHpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMECHHBIMHU.

Dynkuyuu

KBanpatnunas gynkmnms, e€ rpaduk u cpoiictBa. I[lapabona, KOOpAMHATHIBEPIIUHBI
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl.

I'paduku byHKIHIA: y = kx, y = kx + b, y = ax?, y = ax®,
y = x, Y =[X| u ux cBoiicTpa.

Yucnoewvie nocnedosamenvrhocmu

Onpenesnenue U cnoco0bl 3a1aHUSI YUCJIOBBIX N0CI€10BATEJIbLHOCTEN

[TonsTHE YMCIIOBOM MOCIEAOBATENBHOCTH. 3ajaHNe TOCIEA0BATEIIbHOCTUPEKYPPEHTHOM
¢dopmysoit u popmMysoii N-ro useHa.

Apupmernyeckas ¥ reOMeTPHYECKasi IPOrPecCHH

Apudmerrueckas U reomeTpuyeckas nmporpeccuu. @opmyiisl N-To wWieHaapuPMETHUECKON
U TEOMETPUYECKOM ITPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne 4ieHOB apuPMETHUUECKON M TeOMETpPUUYECKOH Mporpeccuil TOUYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBIA pocT. CI0KHBIE IPOLIEHTBHI.

10 kJaacc

Yucna u éviuucnenusn

IloBTOpeHne MaTepuasa Kypca MaTeMaTHKH, ajredpsl 5-9 KJjaccos.
Ioaroroska k OI'D u I'BD

JleiicTBUTEIbHBIE YHCIA

PanmonaneHble 4ncna, HppallOHAIbHbBIE YKCIA, KOHEYHbIE U OECKOHEUHBIE JECSTUUYHbIE
npoOu. MHOXeCTBO JeHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIE 4YHCIAa Kak OECKOHEYHBIE
JecsITUUHbIe ApoOu. B3auMHO 0HO3HAUHOE COOTBETCTBUE MEXKAY MHOKECTBOM JI€HCTBUTEIBHBIX
4YyuCeNl U KOOPAUHATHOU IIPSIMOIA.

CpaBHeHHE NEHCTBUTENBHBIX 4Hcel, apu(MeTnyeckue NEeHCTBUS C JEHCTBUTEIbHBIMU
YUCJIAMH.

HN3MepeHusi, npudJInKeHsl, OLEHKH

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO0 MHpPA, JIUTEIBHOCTh MPOLECCOB B OKPYXKAIOIIEM
MHpe.

[TpubnmxE€HHOE  3HAUEHWE  BEJIWYMHBI, TOYHOCTh  HPUOJIMKEHUS.
Oxpyrnenue uncen. [Ipukuaka u oleHka pe3yabTaToB BbIUNCICHUH.



Ypaeénenus u nepasencmea

YpaBHeHud ¢ 0OJHOH ITepeMEeHHOH

JIuneitnoe ypaBHeHue. Penenue ypaBHeHUH, CBOJIAIIUXCS K TUHEHHBIM. KBagpaTHoe

ypaBHeHue. Penienue ypaBHEHUN, CBOAAIINXCS K KBaIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHHN TPETbeW W YETBEPTOMCTENCHEHN
Pa3IoKEHUEM Ha MHOXKUTEIH.

Pemenue qpoOHO-paniMoHaNbHBIX ypaBHEHHH. Perenue

TEKCTOBBIX 3aj]a4u anredpandeckum MetooM.CucremMsbl

YPaBHEeHU

VYpaBHeHHe ¢ ABYyMsI MEepeMEHHBIMU U ero rpaduk. Pemienue cucreM IBYX JHMHEHHBIX
YpPaBHEHUN C JByMs IEPEMEHHBIMH. PenieHue cucTeM IBYX YpaBHEHUM, OOHO M3 KOTOPBIX
JTuHEHoe, a apyroe — BTOpoil creneHu. ['paduyeckas uHTEepHpeTanusi CUCTEMbl YpaBHEHHUI ¢
JBYMSI IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 33/1a4 alNreOpanueckuM CIoCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PemieHne cucreM JIMHEHHBIX
HEpaBEHCTB C OAHOI nepemeHHOH. KBajgpaTHble HepaBeHcTBa. I'paduueckas MHTepHpeTarys
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMM.

Dynkyuu

KBanpatnunas ¢ynkmnms, e€ rpaduk m cBoiictBa. [lapaboia, KOOPAUHATHIBEPITHHBI
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl.

Ipapuku  dymkmmit: y = kx, y = k< + b, y = ax® + bx + ¢,

) 3 _ U1 UX CBOMCTBA.
y=ax’, y = axdy=Vx ,y=k .

Yucnoevle nocnedosamenvnocmu

Onpenenenue U crnocoObI 3a1aHUsI YUCJIOBBIX NOCIE0BATEIBLHOCTEH

[TonsiTHE YKMCIIOBOM MOCIEAOBATEIILHOCTU. 3a/IlaHHUEe TIOCIIEIOBATEIFHOCTH PEKYPPEHTHOM
¢dopmysoit u popmMysoii N-ro useHa.

Apupmerndyeckas 1 reOMeTPHYECKAsi IPOrPeCcCHH

Apudmernueckas u reomerpuueckas nporpeccuu. @opmyiiel N-ro yjaeHaapupMeTu4ecKoit
U TEOMETPUYECKON NPOrpeCcCrii, CyYMMBI IIEPBBIX N YJIECHOB.

N300pakeHne 4ieHOB apu(METHUECKOW M TeOMEeTpUYecKOll Mporpeccuil TOYKamMHu Ha
KOOPJIMHATHOM TUIOCKOCTU. JIMHEHWHBIN U SKCITOHEHIIMATbHBIA pocT. CI0KHBIE IPOLEHTHI.

IInanupyemMblie npeaMeTHbIC Pe3y/IbTAThI OCBOCHHS IPHUMEPHOH padoueH
nporpaMmbl Kypca (1o rogam ooy4yeHust)
OcBoenne y4yeOHOTO Kypca «AnredOpa» Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS
JIOJDKHO 00ecrieuynBaTh JOCTH)KEHHUE CIIeIYIOIUX MTPEIMETHBIX00Pa30BaTEeIbHBIX PE3yIbTaTOB:
7 kaace
Yucna u evtuucnenun
BbInonHATE, coyeTass YCTHBIE M NMUCHMEHHBbIE NPHUEMBI, apupMeTHYECKHe



JEHCTBHS C PALIMOHAJIIBHBIMH YHCIAMH.

HaxonuTe 3Ha4YeHUS YMCIOBBIX BBIPAKEHHH; NMPUMEHATH Pa3sHOOOpa3HbIE CIIOCOOBI M
npuéMbl  BBIUMCIICHUS 3HAUYEHHH JPOOHBIX BBIPAKEHHM, COJEpPKALINX OOBIKHOBEHHBIE U
JeCATUYHbIE Apo0u.

[lepexoauTh OT OJHON (OPMBI 3aIMCH YUCEN K APYroi (IpeoOpa3oBhIBaTh JECATHUHYIO

IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATHUHYIO IpOOBb).

CpaBHUBaTb W  YNOPSNOYMBATH  pAlMOHAJbHBIE 4YHCIIA.

OxpyrisTh yucna.

BBINOIHATE NPUKUIKY U OLICHKY PE3y/IbTaTa BBIYMCIECHUM, OLEHKY 3HAYECHUHN YMCIOBBIX
BBIPaKCHUM.

BrImmonaaTs HeﬁCTBHH CO CTCIICHAMM C HATYpaJIbHBIMHU ITOKA3aTCIIAMU.

HpI/IMeHSITB MPpHU3HAKA ACIMMOCTHU, PA3JIOKCHUC HAa MHOXHUTCIIM HATYPAJIbHBIX YHUCCIIL.

Pemats MMPAKTUKO-OPUCHTUPOBAHHBIC 3a/a4d, CBA3AHHBIC C OTHOMICHUCM BCJIIMYHH,
MMPONMOPIHUOHATIBHOCTBIO BEJIMYUH, ITPOUCHTAMUA,; HHTCPIPECTUPOBATL PE3YJIbTAThl PCHICHUSA 3a1a4
C y‘IéTOM OI‘pEIHH‘ICHHfI, CBSI3aHHBIX CO CBOMCTBaMH pacCMaTpuBacMbIX 00BEKTOB.

Anzebpauueckue eviparcenus

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IpoLiecce
OCBOEHHUS y4yeOHOro MaTepuania.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPQKEHUH NPU 3a/laHHBIX 3HAYCHUSAX E€PEMEHHBIX.

BoinonHATE 1peoOpa3oBaHus 1EJI0T0 BIPAXKEHHUSI B MHOTOWIEH MIPUBEACHUEM ITOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINIONMHATE YMHOXXEHME OJHOWIEHA HAa MHOIOWIEH M MHOIOYIEHAa HAa MHOTOYIEH,
MIPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKM OOILEro MHOXHTENs, TPYINIUPOBKY ClIaraeéMblX, IpUMEHEeHUs (opMyll COKpaIEHHOrO
YMHOKCHHUS.

[TpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB JJIsi pEIIeHHs pPa3IUYHbIX 3a1ad U3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypallbHBIMU MOKa3aTesIMU JUIsl TPeoOpa3oBaHMs
BBIPaKCHUM.

Ypaeéuenus u nepasencmea

Pemarp nuHeNHbIE ypaBHEHUs C OJHOM NEPEMEHHOM, IPUMEHSs IpaBWiIa IEpexoja OT
HUCXOJHOTO ypaBHEHUSI K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sIBiIsSleTCA JU YUCIO KOPHEM
YPaBHEHUH.

[IpumensTh rpaguueckre MeTOnbl MPU PELIEHUU JIMHEWHBIX YpaBHEHUN HHX CHUCTEM.

[TonOupats npruMepsl ap YKUCced, ABISIOLUXCS PEILIEHUEM TMHEHHOT0 YPaBHEHHUSI C IBYMS
IIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IIJIOCKOCTH TIpaduK JHMHEMHOTO YpaBHEHHUS C JABYMS
MEPEMEHHBIMH; TOJIb3YSICh I'pauKOM, MPUBOAUTH MPUMEPHI PELICHUSYpaBHEHMUS.

Pemarp cuctembl IByX JIMHEWHBIX ypaBHEHUH C JIByMsl MEepEMEHHBIMHM, BTOM UHCIE
rpaduyecku.

CocTaBATh M pelmarb JUHEHHOE ypaBHEHHE WIM CUCTEMY JIMHEHHBIX YpPaBHEHMH IO
YCIIOBUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJauyd IOJYYEHHBIH
pe3yJIbTar.

Koopounamut u cpaguxu. @ynxyuu

N300paxkaTh Ha KOOPAMHATHOW MPSMOW TOYKHM, COOTBETCTBYIOIIME 33JaHHBIM
KOOp/JMHATaM, JIy4d, OTPE3KH, WHTEPBAJbl; 3alHChIBATh YHCIOBBIE TIPOMEXYTKA Ha
anreOpandeckoM s3bIKe.

OTmeyaTth B KOOPAMHATHOM IUTOCKOCTH TOYKH TO 3aJaHHBIM KOOpPIMHATaM; CTPOHTH
rpaduku uHEeHHBIX QyHKIui. Ctpouts rpaduk GyHkumu y =|X|.



OnwuceBaTh ¢ TOMOIIBIO (YHKIMKA W3BECTHBIE 3aBHCHUMOCTH MEXIY BEIHYMHAMU:
CKOPOCTh, BpeMs, PAacCCTOSHHE; I[€Ha, KOJMYECTBO, CTOMMOCTH; MPOU3BOAUTEIHLHOCTh, BPEMs,
00BEM paboTHI.

HaxomuTs 3Ha4eHre GyHKIUH 110 3HAYCHUIO €€ apTryMEeHTa.

[Tonnmare rpadudeckuii crmoco0 NMPEICTABICHUS U aHaIu3a WH(OPMAIIMU; U3BJICKATh U
MHTEPIPETHPOBATHh HHPOPMAIIUIO U3 TPAPHUKOB PEabHBIX POIIECCOB H 3aBUCUMOCTEH.

8 kmacc

Yucna u évtuucienus

Hcnonb30BaTh HaualdbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN IS
CpaBHEHUs, OKPYIJICHUS W BBIYHUCICHUN;, HM300pakaTh JCHUCTBUTEIBHBIC YHCIA TOYKAMH Ha
KOOPIAMHATHOU IIPSIMOA.

[IpuMeHATh MOHATHE apU(METUUYECKOTO0 KBaJIPAaTHOTO KOPHS, HAXOJHWTh KBaJpaTHHIC
KOPHH, HCIIONB3Yys TPU HEOOXOAMMOCTH KaJbKYIISATOP; BHIMOTHITHIIPEOOPA30BaHUS BBIPAKCHUH,
coJiepKaluX KBaJpaTHbIC KOPHU, UCIIOJIb3YysI CBOMCTBA KOPHEH.

Hcnonp30Barh 3amuck OOJIBIIUX M MaJIBIX YHCEN ¢ TIOMOIIBIO JACCATHYHBIX JIPOOEH U
crenenei yucia 10.

Anzeopauueckue svliparxcenus

[IpyuMeHATh MOHATHE CTENEHU C LEIbIM I0Ka3aTeleM, BBINOJHATh NPeoOpa3oBaHUs
BBIPAKECHU, COAEP/KALUX CTEIICHH C LIEJIBIM II0OKA3aTEIIEM.

BBINONHATE TOX/IECTBEHHBbIE NPe0oOpa30BaHUs pallMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
IpaBWI AEUCTBUI HaJ MHOTOWIEHAMH U alre0panyecKuMu ApoOsMU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKHUTEIIHN.

[IpumensaTh mnpeoOpa3oBaHMs  BBIPAKEHUHM JUIsl pelIeHMs] pa3iM4yHbIX 3aJad U3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN IPAKTUKHU.

Ypasnenus u nepasencmea

Pemrate yinHelHbIE, KBAAPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOJSIINAECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOANTE IpOCTEHIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM YHCIE C
IIPUMEHEHHEM IrpaduyecKux NnpeacTaBieHuil (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WM cHCTEMA
YpaBHEHUH pEIlIeHus], €CIIU UMEET, TO CKOJIBKO, U IIp.).

[lepexoauTb OT clOBeCHOM (OPMYTUPOBKU 3akauu K e€ aireOpandecKonMonenu ¢
MOMOILBIO COCTAaBJICHUS YpaBHEHHUS WIH CUCTEMBI ypaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/layM IOJIy4EHHBIM pe3yibTar.lIpuMmenars
CBOMCTBAa 4YMCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHMs, OLEHKHU; pellaTh JMHEIIHbIE HEpPaBEHCTBA

C OIHOI MepeMEeHHON U UX CUCTEMBI; JaBaTbrpauuecKyro WUJUTIOCTPALIUIO MHOX€ECTBA
pelIeHuil HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.
Dyukyuu

[lonumath W HCHONB30BaTh (DYHKIMOHANBHBIE TIOHATUS U S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHHS); OMPENEATh 3HaueHHe (YHKIUM 1O 3HAYCHHUIO apryMEHTa;
OTIpeETISATh CBOMCTBA (DYHKIIUU 10 €€ TpaduKy.

CtpouTh TpadyKK 3IeMEHTapHbIX QYHKUHMI Buaa Y = X2,y = x5,y = vx |
y=|X|; onuckIBaTH CBOICTBA YHCIIOBOM (DYHKIUHU IO €€ rpaduKy.
9 knace

Yucna u evluucienusn
CpaBHI/IBaTI) " ynopsaaouunBaTh palfiOHaJIbHBIC N UPppallMOHAJIBHBIC YHUCJIA. BremonssTh

apudmeTHuecKre JIEUCTBUA € PalUOHAIBHBIMU YHCIIaMH,

coderas YCTHBIE WU THChMEHHBIE MIPUEMBI, BBIIOJTHATH BEIYHCIICHHS c
HWppaAlMOHAIEHBIMHU YHCIIAMHU.

Haxoanuts 3HA4YCHUS cTeneHen C IeabIMM  II0Ka3aTeasMU U KOpHEH;

BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BBIpa)KeHHfI.



OKpyrasTh NEUCTBUTEILHBIC YHCa, BBIIOJIHATH NPUKUAKY  pe3ysbTaTa
BBIYMCIICHHUH, OLICHKY YHCJIOBBIX BBIPAKECHUM.

Ypasnenus u nepasencmea

Pemate sMHEVHBIE M KBaJpAaTHBIC YPAaBHEHMs, YPaBHEHUS, CBOIALLUECS KHUM,
npocteie ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

Pemarp cucreMbl IBYX JIMHEHHBIX YPaBHEHMH € ABYMs INEPEMEHHBIMU HCHCTEMBI
IBYX ypaBHEHHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIISICTCS JTMHECHHBIM.

Pemarp  TekcTOBBIE  3amaud  anreOpamyuecKuM CrocoboM ¢ MOMOIIBIO
COCTaBJICHUS YPABHEHMSI MJIM CUCTEMBI IBYX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU.

IIpoBoauTh IpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHMI, BTOM YHUCIIE C

IpUMEHEHHEM IpadUyecKux MpencTaBlIeHui (YCTaHaBIMBATh, UMECTIIN YPABHEHUE UIIH
CUCTEMA YpPaBHEHUU PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U IIp.).Pemars nuHeliHble HepaBEeHCTBa,
KBaJ[paTHbIC HEPABEHCTBA; M300pa)kaTh PELICHWE HEPAaBEHCTB HAa YHMCIOBOH MIPAMOI,
3alIUCBIBaTh PEIICHHUE C ITOMOILBIO

CHUMBOJIOB.

Pemarp cucTtemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPaBEHCTBO; M300pakaTh PELICHHE CHCTEMbl HEPAaBEHCTB Ha YUCIOBOM TMPSIMOH,
3aIUCHIBaTh PELICHUE C IIOMOILBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 33]1a4.

Dynkuyuu

Pacnio3naBath QyHKIMHU U3y4eHHBIX BIIOB. [I0Ka3pIBaTh CXEMATUYECKH PACTIONOKEHUE
Ha KOOP/IMHATHOM IIIOCKOCTH rpadukoB GyHKIuMil Buaa: y = KX,y

=kx + by = ay = ady = x, y=|X B 3aBUCHMOCTH OT 3HAYCHU I

KO3 (HUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIINH.

Crpoutb 1 n300paXkaTb CXEMaTHUECKH Tpa(UKH KBaJpaTUUHbIX (YHKLHH, ONUCHIBATH
CBOMCTBA KBaJIpaTUYHbBIX (YHKLUUH MO UX IpaduKam.

Pacno3naBath  KkBajgpaTHUuHyl0 (QyHKUMIO 10 (opMmyse, NTPUBOJUTH MPUMEpPHI
KBaJIpaTUYHBIX GYHKLUUH U3 peabHON )KU3HU, PU3UKH, TEOMETPHH.

Apupmemuueckan u 2eomempuueckas npozpeccuu

Pacrnio3HaBath apu(pMETHUECKYI0 U F€OMETPUYECKYIO IPOTrPECcCUU MPUPA3HBIX crocobax
3a/laHusl.

BBINONHATE BBIYMCICHHUS C MCIOJIB30BaHMEM (GopMysl N-ro ujieHa apu(pMeTHUECKOH u
reOMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4iIeHbI OCIE0BATEIbHOCTH TOUKaMU Ha KOOPAWHATHONIIOCKOCTH.

Pemarp 3anaum, cBA3aHHbIE C YHCIOBBIMU MOCIEA0BATEIBHOCTAMHU, B TOM YHCIIE 3a/1aul
U3 peajbHOM KU3HU (C HCIIOJIb30BAaHUEM KalIbKYIATOPA, IUPPOBBIX TEXHOJIOTHH).

10 kaace

Yucna u eviuucnenusn

BbInonHATe, coueTass yCTHblE M NHUCHbMEHHbIE NMPUEMBI, apupMeTHUYecKHe ACUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs 4YMCIOBBIX BBIPAKEHHUH; NMPUMEHATH Pa3sHOOOpa3HbIE CIIOCOOBI M
NpUEMBl  BBIUMCICHHUS] 3HAYEHUH JIPOOHBIX BBIPAKEHMH, COAEpKAIIUX OOBIKHOBEHHbBIE U
JeCATUYHbIE Ipo0u.

[lepexon oT ogHOM (OPMBI 3alKCH YUCEI K JpYroi (mpeoOpa3oBbIBAHUEIECATUIHON
IpoOu B OOBIKHOBEHHYIO, OOBIKHOBEHHOHN B IECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

OKpyrJTh 4ncnia.

[IpyuMeHsTh MOHATHE apUPMETHUECKOrO KBAaJPATHOTO KOPHS; HAXOAWTh KBaJpaTHbIE
KOPHH, UCIIOJB3YS MIPH HEOOXOTUMOCTH KaIbKYJIATOP; BHIIOIHATHIIPEOOPA30BaHUS BBIPAKECHUH,
coJieprKalluX KBaJpaTHble KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

BremoaHATE HeﬁCTBHH CO CTCIICHAMHU C HATYPAJIbHBIMHU IMMOKA3aTCIAMM.



Pemare npakTMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBA3aHHBIE C OTHOLICHUEM BEJIHWYUH,
[IPONOPLUOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMH; HHTEPIIPETUPOBATH PE3YJIbTATHI PEILICHUS 3a1a4
C y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbIX O0BEKTOB.

Ypasnenus u nepasencmea

Pemare yiMHENHBIE ypaBHEHHUSI C OJAHOM IMEPEMEHHOM, MPHUMEHSAS IPABUIANIEPEXO0]A OT
HCXOJIHOTO YPABHEHUS K PABHOCUIIBHOMY EMY

Pemate cucrembl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMS I[EPEMEHHBIMHU, BTOM YHCIIE
rpaduuecKu.

Pemate kBagpaTHble ypaBHEHHS W PAlMOHAJIBHBIE YPABHEHUS, CBOISALIMECIK HUM,
CUCTEMBI JIBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpuMeHsATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH;pEIIaTh
JUHEIHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOM U UX CHUCTEMBbI; 1aBaTh rpauuecKyro
UJUTFOCTPALIUIO MHOXECTBA  PEIICHUI HEPABEHCTBA, CUCTEMBIHEPABEHCTB.

Dyukyuu

Pacnio3naBate (pyHKIIMM M3y4eHHBIX BHIOB. [I0Ka3pIBaTh CXEeMaTHYECKHPACIIONOKEHUE
Ha KOOPAMHATHOM MI0CKOCTU TpaduKoOB PYHKIIHMIA BUIA:

y=kx,y=kx+b y=a+bx+cy=a’y=ady=\x ,y= Kk

=1

3aBHCHMOCTH OT 3HaU4€HUH KO3 PHUIINEHTOB; OMMCHIBATH CBONCTBA (YHKIIMIA.

Apugmemuueckan u zeomempuueckan npozpeccuu

BbINONHATE BBIYMCICHHUS C MCIOJIB30BaHMEM (GopMyn N-ro ujieHaapu(pMeTHUECKOW u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YIICHOB.

N300pakaTh 4ieHbI IOCIE10BATEIbHOCTH TOUKAMU Ha KOOPANHATHONIIOCKOCTH.

Pemate 3amauu, CBsA3aHHBIE C YHCIOBBIMU IOCIEAOBATEIBHOCTSAMH, B TOM YHUCIIE 3a1a4U
U3 peabHOM KU3HU (C HCIIOJIb30BaHUEM KalbKYIISTOPa, HU(POBBIX TEXHOJIOTHI).



7 KJacc

TemaTuueckoe IIAHUPOBAHUE

Ha3Banmue
pa3nesa (TemMbl)
(umcJ1I0 YacoB)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHUABbI JCATCJIbHOCTH oﬁyqaloumxca

Yuciaan
BBIYHCJICHUSA.

PanuoHnaabHBI
€ Yucjaa

(259)

[lonsTue PaluOHAJILHOI'O

YUCIIA. Apudmernueckue
NENCTBUS C pallMOHAIbHBIMU
YUCIIAMH. CpaBHeHue,
YIOps0YMBaHUE

PAallMOHAJIbHBIX YK CCIL.

CreneHb C HaTypaJbHbIM

I10KAa3aTCJIICM.

PelieHre OCHOBHBIX 3aJay Ha

npoou, MPOLIEHTHI u3
peanbHON NMPAKTUKU.
[TpuzHaku JIETUMOCTH,

pPa3IOKEHUST HAa MHOMKUTEIU
HaTypaJIbHBIX YHCEI.

PeasibHbIe 3aBUCHMOCTH.
[Tpsimast u oOpartHas
[IPOIMOPLIMOHAIBHOCTH

CucTeMaTH3MpPOBATh U 000ralaTh 3HAHUSI 00 OOBIKHOBEHHBIX U JICCSITHYHBIX IPOOSIX.

CpaBHMBATHL W YNOPS/JA0YHBATH [JPo0H, TIpeoOpa3oBbIBasi NpPU HEOOXOIUMOCTH
NeCATUYHbIE JIPOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JIECATHYHBIC, B YAaCTHOCTU B

OECKOHEUHYIO IECATUUHYIO APOOb.

I[IpuMeHsiTH pa3HooOpa3Hbie CNOCOObI U MPUEMBI BHIYMCJIEHNS] 3HAYEHU TPOOHBIX
BbIPAJKeHNH, COJEpXKAalUX OOBIKHOBEHHBIE M JECSITUYHBIE ApOOU: 3aMEHATh IpU
HEOOXOUMOCTH JIECATHYHYIO ApOOb OOBIKHOBEHHOH W OOBIKHOBEHHYIO JIECSTHYHOH,
[IPUBOJIUTH BhIpAYKEHUE K opMe, Hanbosee y100HOM A1 BRIYUCIEHUH, TPe0Opa30BbIBATh
NpOoOHBIE BBIPRKEHUS HA YMHOXKCHHME U JIeJICHHE NECATUYHBIX OpoOei K NeHCTBUAM C
L[EJIBIMU YHCITIAMH.

[IpuBoANTHL YMcI0BbIe U OyKBEeHHbIE IPUMEPbI CTEIICHH C HaTypaJIbHBIM IIOKAa3aTeleM,
OOBSICHAS 3HAUEHUS OCHOBAHMs CTENEHU M TOKa3aTels CTENEHH, HaXOAUTh 3HAYCHMS
crerneHeil Buaa a" (& — J000€e palMoHaTbHOE YUCII0, N — HATYPaIbHOE YHCIIO).

IMoHMMATh CMBICJ 3aIIUCH OOJIBIINX YKCEII C INOMOIIBIO JCCATHUYHBIX z[p06e171 U CTEIIeHEeH
qunciia 10, NPUMEHATDb UX B PCATBHBIX CUTyallUAX.

HpI/IMeHﬂTb MPU3HAKH ACTITUMOCTH, PA3JIOKCHNA HAa MHOXKHUTCIIN HATYPAJIbHBIX YHUCCII.

PemaTh 3a1aum Ha 9acTH, IPOTICHTHI, TPOTIOPIINH, HA HAXOXKIEHUE IPOOH (MPOIEHTa) OT
BEJTMYHUHBI U BEJIMYUHBI TI0 €€ IpoOu (TIPOIEHTY), IpoOH (TIPOIeHTa), KOTOPBIICOCTABIISIET

0J1Ha BeiMuuHa oT apyroi. IlpuBoauTs, pa3dupars, OHEHNBATDH Pa3JINYHbIE




pELICHU, 3allUCU PEILICHUI TEKCTOBBIX 3a/a4.

PacnozHaBaTh U 00BSICHATH, ONUPASICh HA ONpPEAETCHUS, MPSMO MPOMOPLUUOHAILHBIE U
00paTHO MPONOPIHOHATBHBIE 3aBUCUMOCTH MEX]ly BETUYMHAMU; MPUBOAUTH NPHMeEPbI
ATUX 3aBUCUMOCTEH U3 peaslbHOro MUpA, U3 APYrux y4eOHBIX MTPEeIMETOB.

Pemiath pakTUKO-OPUCHTUPOBAHHBIE 33/1a4H Ha APOOU, MPOLICHTHI, IPSIMYIO U 00paTHYIO
[POTOPIMOHATBHOCTH, TTPOIIOPIIUU

Auredpanyeckn
€ BbIPasKeHH s

(27 v)

bykBeHHbIE BBIPAKEHUSI.
[lepemennbie.  JlomycTrumbie
3HAuYEHUs [IEPEMEHHBIX.
DOopMyIIBL.

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAXKCHUH, packpbITHE
CKOOOK u MIpUBEJICHHE
MOJ00OHBIX CIaraeMbIX.

CsolicTBa CTEIIEHU c

HATYpaJIbHbIM ITOKA3aTCJICM.

MHOTOYJIEHEI. CroxxeHmue,
BLIYMTAHHUE, YMHOKEHHUE
MHOT'OYJICHOB. dopMybl
COKpaIIEHHOTO  YMHOXEHHUSI.

Pazo)xeHre MHOrO4YJIeHOB Ha
MHOXUTCIIN

Ogaagers anreOpanuyeckoil TEPMUHOJIOTUEN U CUMBOJIMKOMN, MPUMEHSATH €€ B IIpoliecce
OCBOCHMSI yUeOHOT0 MaTepuaia.

Haxozme 3HAa4YCHUA 6YKB€HHI)IX BI)Ipa)KCHI/Iﬁ IIpU 3aJIaHHBIX 3HAYCHUAX 6yKB, BBIIIOJIHATH
BBIYMCJICHUA 110 (I)OpMy.]'IaM.

BbInoHATHL peoOpa3oBaHMsl EIOT0 BHIPAYKEHUSI B MHOTOWIEH MPUBEIEHNUEM MTOA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJHATL YMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
NPUMEeHATHh GOpPMYJIbl KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyuecTBJIATH Pa3/I0KEHNE MHOTOUJICHOB HA MHOXKHUTEIHN MYTEM BBIHECEHHUS 3a CKOOKHU
o011ero (hopmyIibt bopmyn

COKPAILLIEHHOTO YMHOXEHHS.

MHOXUTECIIA, MMPUMCHCHUA pasHoCTU KBaapaTos,

HpI/IMerITL Hpe06pa30BaHI/Ie MHOT'OWICHOB I PCIICHHA Ppa3JIMYHBIX 3aJad U3
MAaTCMAaTUKH, CMCKHBIX MIPEIMETOB, U3 peanLHoﬁ IMPAKTHUKH.

3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU




YpaBHeHust

U HepaBeHCTBA
(20 v)

YpaBHeHUE, IpaBuiIa
peoOpa3oBaHusl ypaBHEHHS,

PAaBHOCUIILHOCTb YPaBHEHHU.

JIuHeiiHOEe ypaBHEHHE COAHOU
[IEPEMEHHOM, pelenue
JTMHENHBIX YpaBHEHMII.
Pemrenre 3agad ¢ MOMOIIBIO

YpaBHEHUH.

JIuHeitHOe ypaBHEHUE CIABYMSI
[EPEeMEHHBIMH U €ero rpaduxk.

Cucrema JByX JIMHEHHBIX
ypaBHEHUI c JBYMSI
MepEeMEHHBIMH.

Pemenne cucrem ypaBHEHUH
CIOcOOOM  TOJCTAaHOBKH U

CIIOCOOOM CIIOKEHUS

PemiaTe JIMHENHHOE YypaBHEHHE C OJTHOM IIEPEMEHHOM, MPUMEHAA NMPaBuJa nepexona or
MCXO/JHOTO YpaBHEHHUS K DPaBHOCHIBHOMY eMy Ooiee mpocroro Buia. IIpoBepsiTs,
SIBJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.

IlonOupars nmpuMepbl Iap YMCEN, SBISIOLIUXCS PELIEHUEM JIMHEMHOIO YpaBHEHMS C
nByMsi nepeMeHHbIMH. CTpPOMTBH B KOOPAMHATHOM IUIOCKOCTH Tpa(uK JHMHEHHOTro
yYpaBHEHHUs C JBYMs IEPEMEHHBIMH; TMOJb3YSICh Tpa@UKOM, NPUBOIAUTH NPHUMEPHI
[pelIeHusl ypaBHEHMUS.

HaxoauTth pemieHue CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

CocTaBJsTh H pemarb yYpaBHCHUEC WM CUCTEMY ypaBHeHI/Iﬁ o ycCJOBHUIO 3aJa4vu,
HMHTCPIIPECTUPOBATE B COOTBETCTBHUH C KOHTCKCTOM 3ala4n HOJIy‘IGHHLIﬁ pe3yiabTart

Koopaunatel u
rpagukm.

Koopaunara
[IPSIMOM.

TOYKH
YucioBrle

Ha

MpOMEXKyTKH. Paccrosinue

I/I306pa)l(aTb Ha KOOpI[PIH&THOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYHOIIUC 3aJaHHBIM

KOOpAuHATaM, JIyud, OTPC3KHU, MHTCPBAJIbI; 3alIUCbIBATh UX HaA anre6paI/IquI<0M SA3BIKC.




DOyukumu (24 v)

MEXKIY
KOOPJAMHATHOMU IIPSIMOM.

ABYMs1 TOYKaMH

[TpsmoyronbHas cucreMa
KOOpDAMHAT Ha IUIOCKOCTH.
[Ipumepsl rpaduKoB,
3a/1aHHBIX dopmynamu.

Utenue rpadukoB peaabHBIX
3aBUCUMOCTEH.

[Tonstue Qynxmun. [padpux

GbyHKIHIH. CBolCcTBa
GbyHKIHIA. Jlunerinas
GyHKIUS. ITocTpoenue

rpaduka TuHEHHONW (QYHKIUU.
['paduk dpyskIwm y = [X|.

OTMedaTh B KOOPAMHATHOWH NJIOCKOCTH TOYKHU MO 3aJ[aHHBIM KOOpAWHATaM; CTPOUTh
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3aJaHHBIX (OpMylaMH, B TOM YHUCIE C MOMOIIBIO
U(POBBIX Ta0OPATOPHIA.

I[IpuMeHsiTh, U3y4YaTh NpPeMMYIIECTBA, HHTEPNPETHPOBATH TIpadUUecKuil Crocoo
[IPEJCTABICHUS U aHaIM3a pa3HOOOPa3HOM KM3HEHHON UH(OpMaIHH.

OcBauBaTth NOHATHE QYHKINH, OBJIAJeBATh (YHKIIMOHATHLHON TEPMUHOIOTHEH.

Pacno3HaBaThb juHeiHy0 QyHKIH0 Y = KX + b, onucbIBaTh €€ CBOICTBA B 3aBUCUMOCTH
oT 3HaueHuit koadduirento K u b.

Crpourth rpapukm yuHelHOW (yHKUUH, QyHKIHUY = [X|.

Hcnonb3oBaTh HM(POBbIE pecypcehl 1715 TOCTPOCHUsS TpadUKOB PYHKIIMA U U3YUEHUS UX
cBOMCTB. [IpuBOAUTH TNpUMEpHl JMHEHHBIX 3aBUCUMOCTEM B pealIbHBIX IpoLEeccax Hu
SIBIICHUSIX

IToBTOpEHUE H
obo6menue (6 4)

[ToBTOpEHME OCHOBHBIX
MOHATHUI W METOAOB Kypca 7

Kjacca, 0000IIeHre 3HAHUI

BbiOuparh, NpPUMEHATH OLEHMBATH CHOCOOBI CpPaBHEHHUS YMCEJ, BBIYMCICHH,

peo0pa30BaHN BBIPAKEHUH, pEIlIeHNs] YpaBHEHUH.

OcymecTBIATh CAMOKOHTPOJIb BBIIIOJHAEMBIX JEHCTBUI U CAaMOIIPOBEPKY pe3yibTara
BBIYHCIICHU, TPpeoOpa3oBaHUi, TOCTPOCHUH.

PemaTes 3a1a4mM U3 peanbHON KU3HU, IPUMEHAThL MaTeMaTHYeCKHe 3HAHUSA U1
penieHus 3a1a4d u3 Ipyrux NpeIMeToB.

PemaTth TeKCTOBBIE 3aa4M, CpaBHUBATD, Bblﬁl/lpaTb Cnocoobl peuiCHud 3a1a4un




8 KJ1acce

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHoBHOE co/iep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00YyYAKOIINXCS

4acoB)
Yuciaa n |Keampatubiii  Kopenb ~ u3 |((POPMYJIMPOBATHL ONpedeJeHHe KBaJPAaTHOTO KOPHSA M3 YMCIa, apu(METHUECKOrO
BLIYMCJICHHUS. uyca. [TonsiTne 00 |KBaAPaTHOIO KOPHS.
KBaapaTHbie MPPALIHOHAIBLHOM quCIIe.
IpUMEHSATH OTIEPAIMIO M3BJICYEHHS KBAJIPATHOTO KOPHS M3 YUCIIa, HCHOJIb3Ys [IPH
KOpHH JleCATUYHBIE  TIPUOIIMKEHUS
HEOOXOAMMOCTH KAJIBKYJISATOP.
(15 ) MPPALMOHAIBHBIX qKCe.
q y
JlecTBUTENbHbIE HUCTA. | OpenuBaTh KBAJPATHBIE KOPHH LIEIBIMHU YMCIIAMH U JECATHIHBIMH JAPOOSIMH.

CpaBHEeHHE JE€HCTBUTEIBHBIX
YUCEl. Apudpmernueckuii

KBaJPaTHBIN KOPEHb.

YpaBHEHHE BHUIA XX = a
CBolicTBa  apU(PMETHUECKUX
KBAIPATHBIX KOpHEH.
[IpeoOpazoBaHrue  YHCIOBBIX
BBIPAKEHUH, CoZepIKaIIMX

KBaApPATHBIC KOPHU

CpaBHHUBATB M YNIOPSAAOYMBATH PALlMOHAIBHBIE U UPPALMOHATILHBIC YHCIIA, 3AIIICAHHbBIE
C IIOMOIIBIO KBAJPATHBIX KOPHEM.

Hcce10BaTh ypaBHEHHE X2 = @, HAXOJUTh TOUHbIE U TIPHOIMKEHHBIE KOpHU TIpH a > 0.

HUccaenoBaTrh CBOMCTBA KBaApPATHBIX KOpHeﬁ, MpoBOAA YHUCIIOBBIC SKCIICPUMCHTBI C
HCIIOJIb30BAHHUEM KAJIBKYJIATOPA (KOMHLIOTepa).

Jloxa3bIBaTh CBOMCTBA apu(pMETUYECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX JIJIS
peoOpa3oBaHus BEIPAKEHUH.

BpInoIHATH, 1peo0pa30oBaHMsl  BBIPAXKEHUN, COAEPIKAIIUX

BLIpa)KaTB NEPCMCHHBIC U3 TCOMCTPUYICCKUX U (bHSH‘-I@CKI/IX (bOpMYH.

KBaApaTHBIC KOPHH.

BbIuucsiTh 3HaYEHHSI BBIPAKCHU, COACPIKAIIMX KBAJAPATHBIE KOPHH, UCIIONIB3YS TPU
HEO0OXOIMMOCTH KaIbKYISITOP.




HNcnoab30BaTh B XO0/JI€ pCUICHU: 3aaaY 3JICMCHTAPHBIC MTPCACTABJIICHUS, CBSA3aHHLIC C
HpI/I6JII/I)KéHHBIMI/I 3HAa4YCHUSIMU BCINYHH.

3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKU

(54)

Uucaa u | CreneHb c uensiM ([@opmMyIHpoBaTh ONpPeaeJIeHHe CTEIICHHU C LIEIbIM II0Ka3aTEeJIEM.
BbIYHCJICHUS. IIOKAa3aTeJIEM.
Crenens [IpencraBasATh 3anKUCh OOJIBIINX U MaJIbIX YUCEN B CTAHIAPTHOM BUJIE.
CranpapTHas 3anuce 4ucia.
c eJIBbIM CpaBHMBATB 4KCIIa ¥ BEJIMYUHBI, 3alIMCAaHHbIE C UCIIOJb30BaHUeM crerieHu 10.
Pa3smepsl 00BEKTOB
1noKasarejemM
OKpYy>Karoumero MHpa (OT Ncnoap30BaTh 3aNMCh YKUCENl B CTaHJApTHOM BHUJC JIS1 BBIPAKCHUA PasMEPOB O6L€KTOB,
(7 9) SIIEMEHTApHBIX  YaCTHI[ JO [JIUTEILHOCTHU MPOLECCOB B OKPYXKAIOLIEM MHPE.
KOCMHYECKHX 00BEKTOB), .
®opMy/IMpOBaTh, 3alMCbIBATH B CHMBOJHYECKOH ¢opMe U HIIIOCTPHPOBATH
JUTUTENIBHOCTD TPOLECCOB B .
NPUMEPAMH CBOMCTBA CTEIIEHHU C LIEJIBIM I0KA3aTeIeM.
OKPY’KaIOIIEeM MUpE.
[IpumeHSITH CBOMCTBA CTENEHU /JIs1 MPeoOpa30BaHMsI BBIPAKEHUH, COJIEP/KAINX CTETIEHU
CBoiicTBa CTCIEHH C LENBIM |, L(/IBIM [IOKA3aTeleM.
IIOKa3aTeseM
BbInoHATH AelicTBUS C YKiCIaMU, 3alIMCAHHBIMU B CTaHAAPTHOM BHJI€ (YMHOXKEHHUE,
NeTICHNE, BO3BEIICHUE B CTCTICHb)
Adaredpanyeckue [KBagpaTHbII TpéxwicH. [Pacmo3HaBaTh KBAaJIpaTHBIM TPEXUIIEH, YCTAHABIMBATh BOZMOXXHOCTb €r0 Pa3jI0KEHUs Ha
BbIPAKECHHS. Pasnoxenne KBaJPaTHOI'O |[MHOYHUTEIH.
TPEXUIIEHA HA MHOKHUTEIN . )
KBanpaTHblii PackiaabiBaTh HAa MHOXKHTEIHM KBA[PATHBIM TPEXWIEH C HEOTPULATEIIBHBIM
Tpéx4iIeH NIUCKPUMUHAHTOM




Aaredpandyecku |[AnreOpanueckas Ipo0b. [3amuchbIBATH ATeOpandecKue BIPAKCHHS.
€ BbIpaKeHHUsl. Jlonyctumble 3HAUEHUs
[epeMEHHbIX, BXOAAWMX B Haxoauthb 00s1acTh OIpeieeHHsl palliOHaIbHOIO BBIPAXKEHHUS.
2
Asredopanyecka
areOpanvyeckue BbIPAXKEHUS.
s 1po6h . BbINOJHATH YKMCIOBBIE MOJICTAHOBKU M BBIYMCJAATH 3Hau€HUE JAPOOU, B TOM UHUCIE C
OcHoBHOE CBOMCTBO
5 . 6. |OMOIIBIO KATBKYIIATOPA.
(15 u) anredpanveckon Ipoou.
Coxparenue apo6en. ®opMyJIMPOBATh OCHOBHOE CBOWCTBO anreOpandeckoil ApoOU U NMPUMEHSATHb €ro s
rpeoOpazoBaHus APOOCH.
Crnoxenue, BBIYHUTAHHE,
YMHOXKCHHC u - JICJICHUC BpInoJHATH AelcTBHUSA ¢ anreOpandeckuMu JIpodsimu. IlpumMensaTs npeodbpazoBaHus
anredpanyecKux APOOCH. |BpIparkeHMil JUIS PEICHHS 3a/1au.
[IpeoOpa3oBaHue BRIPAKEHUH,
COZlEpIKAIIX AITre0paHIecKue Boipa:kaTh nepeMeHnHble U3 Gopmyn ((PU3NIECKUX, TEOMETPUYECKHUX, OMUCHIBAIOIINX
npoGu OBITOBBIE CUTYAIIUH )
YpaBHeHust KBanpaTtHoe ypaBHeHUe. |Pacno3HaBaTh KBajJpaTHbIE YpaBHEHHUS.
Hermonnoe KBaJpaTHOE

U HepaBeHCTBA.
KBanparnbie
YPABHEHHS

(15 )

ypaBHeHUE. DPopMmyna KOpHEH

KBaJIpaTHOTO YPaBHEHUS.
Teopema Buera.
Pemenne YpaBHEHUH,

CBOAANIUXCA K KBaJApaTHBIM.
JIpOoOHO-
palroHaIbHbIC YPaBHEHHUSI.

[Ipocreiiiue

Pelienre TEKCTOBBIX 3aga4d C
ITOMOIIIBIO KBaJApaTHBIX

YpaBHEHUI

3anuceiBaTh (OpMyJy KOpHEH KBaJpaTHOIO YpaBHEHHS; pemlaTh KBaJpaTHbIe

YPABHEHUSA — ITOJIHBIC U HEIIOJIHBIC.

IIpoBoaMTH MpOCTEHIIIME UCCIAEOBAHUS KBAPATHBIX YPABHEHUN.

Pemiats ypaBHeHMs1, CBOJSIIMECS K KBaJPaTHBIM, C TIOMOIIBIO IpeoOpa3oBaHuil u
3aMEHOI MEpPEMEHHOM.

Ha6monats M aHAJAM3UMPOBATH CBA3b MEXAY KOpHAMH U KoddduimeHnramu

KBaJIpaTHOI'O YPaBHCHUS.

®opmyaupoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO Teopemy, NMPUMEHATb  ITH

TCOPCMbI I pCHICHUS 3a/1a4.

PemaTh TeKCTOBBIE 3aJauM aJIFGGPaH‘{CCKI/IM CII0COOOM: NnepexoanuTb OT CIIOBECHOM




(hOpMYIIMPOBKH YCIIOBUS 33/1a4M K anreOpandecKoi MoIeu MyTéM COCTABJICHUS
YpaBHEHUSI; PEIIaTh COCTABJIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH PE3yJIbTaT.

3HAKOMHUTBCS ¢ UCTOPHUEH Pa3BUTHA AIreOpbI

YpaBHeHus1

U  HepPaBeHCTBA.
Cucrembl

YPaBHEHHUil

(13 )

JIuneitHoe ypaBHEHHE CIIBYMsI
ero rpadux,
[IpUMEpPHI pelIeHUsIypaBHEHU I

IICPCMCHHBIMU,

B IICJIbIX YHCJIAX.

Perienue CHUCTeM  JIBYX
IMHEWHBIX  ypaBHEHUH  C
TIBYMS NIepPEMEHHBIMH.

[Ipumepsl peleHuss CcUucTem
HEJIMHEUHBIX YPaBHEHHUU C

ABYMS IICPCMCHHBIMMU.

['paduueckas MHTEpHpeTaLUs

YpaBHEHUS c JIBYMSI
[EPEMEHHBIMA U CHCTEM
YpaBHEHUI c JIByMSI
[IEPEMEHHBIMU.

Perrenyie TEKCTOBBIX 3allad C
[MOMOILBIO CUCTEM YPAaBHEHUU

PacnosHaBaTh JIMHEVHBIC YPABHEHUS C IBYMs IEPEMEHHBIMU.
CTpountsh rpaduKy JTUHEWHBIX YpaBHEHHH, B TOM YHCIIC HCHOJb3YH HH(POBBIE Pecypcehl.
PasjimuaTh napauiesibHbIE U IEPECEKAOIINEC NIPSMBIE 10 UX YPABHEHUSIM.

Pemiath cucteMsl ABYX JIMHEUHBIX ypaBHeHPIfI C ABYMs IICPCMCHHBIMU MOACTAaHOBKOMN M
CJIOKCHHEM.

PemiaTh npocreinme CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHEHUU HE SABJISIETCS JIMHEHHBIM.

IIpuBoauTs rpadguyecKyro

[IEPEMEHHBIMU Y CUCTEM YPABHEHMH C IBYMs IEPEMEHHBIMU.

HHTepNpeTAlMI0 DPELIeHUs YpaBHEHUS C

TIBYMSsI

PemaTh TeKCTOBBIE 3272491 aHFe6paI/I‘~IeCKI/IM crocooom




YpaBHeHus1

u

UucnoBble HEPABEHCTBA M HX

@®opMyJIMPOBaTh CBOMCTBA UHUCIIOBBIX HEPABEHCTB, WJUIIOCTPUPOBATh MX Ha

HepaBeHCTBA. CBOICTBA. KOOPAMHATHOH MPSIMOH, A0KA3BIBATH aIreOpanyecKu.
Hepasencrsa . .
(12 u) HepaseHncTBo c 0/1HOi1 (IIpMMEeHAITh CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
[MepEMEHHOM. JIuneiinbie
HepaBEHCTBA c onuoii [PeIATh  JIMHCHHBIC HECPAaBEHCTBA C OJHOM ICPEMEHHOM, H300pakaTh pCIICHHE
llepeMeHHOH M MX pelueHue. HEPABEHCTBA HA YHCIIOBOH MPAMOH.
Cucremsl JIMHENHBIX .
_ [PemiaThb CHCTEMBI JIMHEMHBIX HEPABEHCTB, N300pa)KaTh PEIICHUE CUCTEMBI HEPABEHCTB Ha
HEPABEHCTB c OJTHOM . .
. YK CIIOBOM NPSMOM
[IEPEMEHHOMN U UX PELICHHE.
300pakeHue peleHus
JIMHEWHOI'O0 HEPABEHCTBA M HX
CUCTEM Ha YHUCIOBOM MPSAMOU
DYHKINH. [lonatue ¢ynxuun. O6nacte [McmoJib30BaTh (YHKIHMOHAIBHYIO TEPMHUHOJOTHI0 W CHUMBOJIMKY.
OcHoBHbIe ONpeAeNeHUus] U MHOXECTBO [BbIUMCASATh 3HaYeHUs: (QYHKUMM, 3adaHHBIX QopmyramMu (IpU HEOOXOIUMOCTU
3HadeHn! (QyHKIuu. CrocoObl [MCMOIb30BaTh KAIBKYIISATOP); COCTABJIATH TA0AMIbI 3HAYeHNH (QYHKIIMH.
MOHATHS .
3a1anus QyHKITUH. .
(5 1) CTponts no Toukam rpadpuxu QyHKImii.
q

['papux  ¢ynkuuu. CoiicTBa
(GyHKIIUH, UX 0TOOpakeHHe Ha

rpaduke

OnuceiBaTh CBOIiCTBA QYHKIIMK Ha OCHOBE €€ rpa)nyecKoro npeacTaBieHusl.
Hcnosb30BaTh (YHKIMOHAIBHYIO TEPMUHOJOTHI0O M CHUMBOJIMKY.

HccaenoBarh mpuMepsl TpaQUKOB, OTPAKAIOUIMX peaJbHBIE MPOLECCHl U SBICHHUS.
IIpuBOAMTH NPUMeEPBI IPOLIECCOB U SIBJICHUN C 3aJJaHHBIMHU CBOMCTBaMHU.

Hcnosb30BaTh KOMIBIOTEPHbIE NPOrpaMMbl  JUIsl TOCTPOEHHS rpadukoB QyHKIHIMA

1 U3YYECHUS UX CBOMCTB




DOYyHKIUU. Urenue 51 nocrpoeangHaxoauTs ¢ nomombio rpaguka GpyHKIUM 3HAYEHUE OJHOW U3 paccMaTpUBAEMBbIX
rpadukoB ¢yHKuui. [TpuMepbIBeIUYHH 1O 3HAYEHUIO APYTOM.
YuciioBbIE o
rpaduKoB GbyHKINH, .
B Hecii0KHBIX cliydasx BbIpaxaTh (OpMYJI0ii 3aBUCHMOCTb MEX/ly BETUYUHAMU.
OTpaXKarIINX peanbHbIE
GyHkuMH
[IPOLIECCHI. .
(9 4) OnuceIBaTh XapakTep U3MEHEHHS OJTHOM BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
dyHKIUY, onuceiBaronuePYron.
[psM u oOpatH o
PAMYIO PATHYIOpaciosnaBaTh BubI nzydaembix pyakuii. [loka3piBaTh cXeMaTHYeCKH MTOJIOKEHUE Ha
[IPONOPLUUOHAIbHbBIE . . N R S _
KOOPIMHATHOM IIOCKOCTH TpaduKkoB QyHKIMH Buaa: Yy =X,y =X°,y = X, y = [X|.
3aBUCHUMOCTH, WX Tpaduku,
['unepbona. HUcnonb3oBarh  (QPyHKUHOHAJIBLHO-TPpadguyecKue NMpeacTaBJIeHUs I PELICHNUS U
, [HCCIIeIOBaHMs ypaBHCHHI H CHCTEM YPAaBHCHHUI.
['papux ¢ynknum y = X
Oyukmun y = X4, y = x5,y = [IpuMeHsATH HM(PPOBBIE pecypcehl s TOCTPOCHUS rpadukoB GyHKINH
X, Yy = |[X|; rpaduueckoe
pEelLICHNE YPAaBHEHUN HCUCTEM
YpaBHEHUI
IloBTopenue  u [IoBTOpEHHE OCHOBHBIX |BbIOMpaTh, NPUMEHATHb, OLEHMBATH CHOCOOBI CpPAaBHEHUS YHCEJ, BBIYMCICHHH,

0000menue (6 1)

MOHSTUH U METOJ0B KYypCOB 7
n 8 KiaccoB, 0000IIeHHE

SHAHUH

peo0pa30BaHU BbIPAKEHUH, peIlIeHNs] YpaBHEHUH.

OcymecTBISTh CAMOKOHTPOJIb BBINOIHIEMbIX IEHCTBUN U CAMONIPOBEPKY pe3yiIbTaTa
BBIUMCIICHUH, TpeoOpa3oBaHui, TOCTPOCHU.

Pemarp 3amaum m3 peanbﬂoﬁ KU3HHU, MPUMEHATHb MAaTEMATHUYECKUC 3HAHUA I
PCHICHUSA 3a/1a4 U3 APYTUX [TPEAMCTOB.

PemaTh TeKCTOBBIE 3aaa4M, CpaBHUBATD, Bblﬁl/lpaTb CIOCOObI peuIcHud 3aia4un




9 kJacc

HasBanmue
pa3aesa (TeMbl)

Kypca (4ucjio

OcHoBHoOe coep KkaHue

OcHOBHbBIE BHUADbI ACATCJIbHOCTH oﬁyqaloumxca

4acoB)
Uucaa n PanronansHbie yucia, [Pa3BuBaThH NpeacTaB/ieHus O YUCIIAaX: OT MHOKECTBA HATYPAJbHBIX YUCEN O MHOXKECTBA
BbIYHCJIEHHSI. MppALOHATIbHBIE YHUCIIA, |ICUCTBUTEIBHBIX YUCE.
JleficTBUTE/ILHBIE [KOHEUHBIE U OECKOHEYHbIE
O3HAKOMHMTBCS C BO3MOXKHOCTBIO TMIPEJCTABICHUS JEUCTBUTEIBHOTO YHCIIA KakK
quca NeCATUYHBIE JPOOH. pea A

(CAY)

MHOK€ECTBO HeﬁCTBHTCHBHBIX
HHCCII, JEUCTBUTEIILHBIC

gpcia  Kak ~ OeCKOHEYHEIS
necsTUUHble J1pobu. BzanmHo
OJHO3HAYHOE  COOTBETCTBHEC
MEXITY

e CTBUTEIILHBIX
MHO>XECTBOM

KOOPJAMHATHOU IIPSIMOM.

MHOXECTBOM
YHUCCJI
TOYCK

u

CpaBHEHHE JEHCTBUTEIbHBIX
qHCell, apudmernyeckue
NefCTBUSA C IeUCTBUTEILHBIMU

Y CIIaMHU.

[Tpubnmxénnoe 3Ha4YCHUE

BCIIMYHHBI, TOYHOCTH

MPUOJIKEHUS.

OECKOHEUHOMU JIECATUUHOMN JPOOU, MPUMEHSATD ACCATUYHbIE TPUOIMKEHUSI palliOHAIbHBIX
1 IpPALMOHAIbHBIX YHCEIL.

MN300paxarh 1elicTBUTENIbHbBIE YNCIIA TOUKAMU KOOPAUHATHOM MPSAMOIA.
3anuchIBaTh, CPABHMBATh M YNOPAJ0YHUBATH JCHCTBUTEIbHBIC YHCTA.
BBINOHATH, COUeTast yCTHBIE U TMCbMEHHBIEC IPUEMBI,

apnq)MeaneCKne JEUCTBUA C panuoOHAJIBbHBIMU YHUCJIaMU; HAXOAUTDb 3HAUYCHUSA CTEIIeHEeH
C OCJIIBIMH ITOKAa3aTCIIIMH U KOpHCfI; BBIYMCJIATDb 3HAUYCHUA YHUCIIOBBIX BBIpa)KeHHﬁ.

HO.]'Iy'-lI/ITb npeacraBjdeHue O 3HAYMMOCTH JIIENCTBUTEIIPHBIX YHCEI B HpaKTI/I‘{CCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

AHaJII/I3]/lp0BaTI) M J1eJaThb BbIBOJAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I }IeﬁCTBHTeHBHOFO qucia
IIpHU pCIICHUU 3a/1a4.

OprFHHTL JeHCTBUTEIIbHEIE qunciia, BbIMOJHATh NPUKUIKY PE3YyIIbTaTa BBI‘-II/ICJ'ICHI/II\/'I,




Oxkpyrnenue uucen. [Ipukuaka

OLIEHKY 3HAYCHUH YHUCIIOBBIX BBIPAKCHUIA.

U OLICHKA pe3yJIbTaToB
e —— 3HAKOMMTBCS C HCTOPHEN Pa3BUTUS MAaTEMATHUKU
YpaBHeHust JIuneiinoe ypaBHeHue. |(OcBauBaTh, 3aIOMMHATh M NPHMEHATh rpadguyecKue MeToAbl IIPU PEUICHUU
. Pewenue YPaBHCHHUH, |ypaBHEHUN, HEPABEHCTB M UX CHCTEM.
¢ OaHOH CBOJSALIUXCS K JIMHEHHBIM.
. Pacno3naBath 11ebie U IpOOHBIE YPAaBHEHUS.
TIEpEMEHHON KBanparHoe ypaBHEHHE.
(14 4) Pelenme ypaBHEHHI, Pemath JiMHeliHbIe M KBaJpaTHble YPABHEHMsI, YPaBHEHUS, CBOJSALIMECS K HUM,

CBOIAIIMXCS K KBaJIpaTHBIM.
bukBaznpaTHbie ypaBHEHUS.

[Ipumepsl peuieHus
YpaBHEHUI TpeTbeit 31
4eTBEPTOU CTeneHen

PA3JI0KCHUECM Ha MHOXKUTCIINU.

Pemenue  mpoOHO-
paIMOHaTIbHBIX YPaBHEHU.

Pelienne TEKCTOBBIX 3amad
aHTe6paI/IquKI/IM METOAOM

MpocTeime ApoOHO-palliOHaIbHbIE YPaBHEHUS.

Hpez[.naraTb BO3MOJKHEIE CITOCOOBI peIICHUA TCKCTOBBIX 3a1a4, 06cymnaTb HX H
peliaTb TCKCTOBBLIC 3a1a4U pa3HbIMU cIroco0aMu.

3HAKOMHUTBLCS € I/ICTOpI/IEﬁ Pa3BUTHA MAaTCMATUKU




OJTHOM TEPEMEHHOM M HX

pELLICHHUE.
CHCTEMEI JTAHENHBIX
HEPABEHCTB c OJIHOMU

HCpCMCHHOfI " UX PCIICHUC.

KBaaparHeie HEpaBEHCTBA U

Cucrembl JIuneiiHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATb IPUEMBI PELICHUS] CUCTEMBI JBYX JUHEMHBIX YpaBHEHUI C
YPaBHeHMit NBYMs JBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJJHO YpPaBHEHUE
(14 v) [EPEMEHHBIMH U €T0 TpaduK. |HE SBISACTCS JIUHEHHBIM.
Cucrema aByx JuHelHbIX Mcnoab3oBaTh  (QYHKIMOHATBHO-TpPAQUUECKUE TPEACTABICHUS [UIS PpPelleHusl U
ypaBHEHH c JBYMs [MCCJIeI0BAHUS YPABHEHUHN U CUCTEM.
[IEPEMEHHBIMU U €€ pELICHUE.
AHAJIN3MPOBATH TEKCTHI 32/1a4, PELIATh UX aJredpanuecKuM CriocoOOM: epexXoauTh OT
Pemenne cucreM JBYX
. BECHOM MYJIHPOBKH BUSI 9l K r WYECKOH M U TIyTéM
ypaBHeHHi, 0HO M3 KoTOpEIX |COBECHO bopmynupo ycIo 3aja anreOpandecko oJel y1é
. . |COCTaBJICHHUS CUCTEMBI aBHEHUIl; pemIaTh COCTaBJICHHYIO CHCTEM aBHEHMUII;
JIMHECUHOE, a APYroe — BTOPOU M > P y Y YpaBHC ’
HHTEPNPeTHPOBATH PE3YJIbTAT.
CTEIICHH. pripeTip pesy
HAKOMUTBCSI C UCTOPHEH pa3BUTHSI MaTEMaTUKU
['paduueckast HHTEPIIPETAIIS 3 p p
CUCTEMBbl ypaBHEHUH C ABYMS
IIEPEMEHHBIMH.
Pemenne TEKCTOBBIX 3amay
anreOpandeckuM CrIocoOOM.
HepaBencrBa Hucnosele HepaBeHCTBAa M UX UMTaTh, 3aNMCBIBATh, MOHUMATbh, HMHTEPHPETHPOBATHL HEPABEHCTBA; HMCIIOJIb30BaTh
16 4) CBOMCTBA. CHMBOJIUKY U TEPMHUHOJIOTHIO. BBINOJIHATH NpeoOpa3oBaHUsl HEPABEHCTB, HCNOJIb30BATH
. muIst IpeoOpa3oBaHusl CBOMCTBA YMCJIOBBIX HEpaBeHCTB. Pacmo3HaBaThb JIMHEHHbBIE U
JIuHeliHple HEpaBeHCTBA C

KBaJIpaTHbIE HEpaBeHCTBA. PemaTp JHMHEHHBIE HEPABEHCTBA, CUCTEMbI JIMHEWHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIONIUX KBAJpPaTHOE HEPABEHCTBO, UPEIIATh UX;

POCYKAATh MMOTYYCHHbIE PELICHHUS.

I/I306pa)1caTb pCeICHUC HCPABCHCTBA U CUCTEMbI HCPABCHCTB Ha YHCI0BOM HpﬂMOﬁ,
BallMCbIBATb PCHICHUEC C ITOMOIIIBIO CUMBOJIOB.

Pemiath KBaJpaTHbIC HEPABEHCTBA, UCIIOJIB3Ys I'papUUECKUE MTPEICTABICHHUS.




UX pellICHUE.

['padmyeckass uHTEpHIpETALIUS

HCPaBCHCTB n CHUCTCM
HCPaBCHCTB C JABYMA
MNEPEMCHHBIMU

OcBauBaTh M NPUMEHATHh HEPABEHCTBA IIPU PEUICHUM Pa3JIMYHbIX 33/a4, B TOM YHCIIE
[IPaKTUKO-OPUEHTHPOBAHHBIX

DYyHKIUH

(16 u)

KBanpatuunas (yHKims, €
rpaduk u cpoiicta.llapabona,
KOOPJIMHATHI

BEpLIMHBI  [apaboibl, OCh
CUMMETpUU napaloJIbl.
CrenenHple  (QyHKIUUM  C

HaTypaJbHBIMU IMOKa3aTCIISIMU

2 u 3, ux rpaduKN U CBOICTBA.
['padpuxu GyHKIMI:

y=kx,y=kx+b, y=ax? y=
ax®, y=vx, y =|x|

Pacno3HaBaTh BuAbl H3y4aeMblX (QYHKIHMH; MIIIOCTPUPOBATH CXeMATHYECKH,
00BSICHATH PACIIONIOKEHUE HA KOOPAMHATHOM MJIOCKOCTH TpadukoB (QyHKUIUNA BUAA:

B 3aBHCHUMOCTH OT 3HAYCHUM

y=kt, y =k« + b y=axdy=ad y=vx, y =[x

KOX((PUIIMEHTOB; ONMMCHIBATH MX CBOWCTBA.

Pacno3naBaTth kBagpaTHuHyto QyHKIUIO 110 popmyiie. [IpuBoauTh npuMepsl
KBaIpaTUYHbIX 3aBUCUMOCTEN U3 PeabHON KU3HU, (PU3UKU, TEOMETPHUH.




Uucnosbie [lonsiTue yucinoBoi | Pacno3HaBaTh apu(METHYECKYl0 M TEOMETPUYECKYI0 MPOrPECCHU TPHU  Pa3HbIX
nmocjienoBaresib- ([I0CICA0BATCILHOCTH. croco0ax 3aJjaHus.
HOCTH Samanue

[10CJIE0BATENbHOCTH BbINOHATH BHIYUCICHUS C UCHOJIB30BaHUEM (OpPMYI N-TO wieHa apu(METHUECKOW U
(159) PEeKypPEHTHON (OpMyIIoN 1 F€OMETPUYECKON MTPOrPeCCUii, CyMMbI IIEPBBIX N WICHOB.

dbopMyIoii N-To YeHa.

Apudmernueckas u | H300paxkarh uieHbl NOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

reoMeTpUUEecKas MPOTPECCUU.

DopmyIbl n-ro yneHa | Pemarthb 3aga4u, CBSA3aHHbBIE C YUCIOBBIMU [1OCIIEOBATEILHOCTSAMHU, B TOM YHCIIE 3a]ja4n

aPHq)MeTquCKOMﬁ M| 13 peanbHOM JKU3HM (C UCTIOIB30BAHUEM KAJIBKYIISATOPA, LM(PPOBBIX TEXHOIOTHH).

reOMETPUUYECKON MPOrPECCHI,

CYMMBbI IIEPBBIX N YJICHOB.

H3o0paxenue YJICHOB

apupMeTUYECKOM u

reOMETPUUYECKONW MPOrpeccuit

TOYKAMU Ha KOOPAMHATHOWU

MJIOCKOCTH.

JInHeiHbIi u

DKCIIOHEHIIUAIBHBIN POCT.

C1o’kHbI€ TPOLIEHTHI
IloBTOpEHue, Uucnia wu  BpluMciaeHusa [OnepupoBaTh NOHATHSAMM: MHOXXECTBO, IIOAMHOXECTBO, ONIEPALIUN HAJl MHOXKECTBAMU;
o0o0menne, (3amucs, CPaBHEHME, [MCHOJIB30BATh TIpaduueckoe MpEeACTaBICHUE MHOXKECTB ISl ONMCAHUS pPEealbHBIX
cHCcTeMaTH3al|l  |[ICHCTBUS C |MPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

st 3HaHmii (18 1)

HGﬁCTBHTGJ’IBHBIMI/I qyHucjiaMu,
qUCJIOBas IpdamMasd; MPOLUCHTHI,

AKTyaJIPl3I/Ip0BaTb TCPMUHOJIOIMI0 U OCHOBHBIC I[eﬁCTBHﬂ, CBAI3AHHbIE C YMCJIaMHU.
HaTypaJIbHOC YUCJI0, ITPOCTOC U COCTABHOC YUCIId, ACIIMMOCTDb HATYPAJIbHBIX YUCCII,




OTHOIIICHUS,

OKpYTJICHHE,

IIPONOPLIUY;

puOIMKEHNE,

OLICHKA, PCIICHUEC TCKCTOBBIX

3a1a4

CrIocobom)

apu(pMETHICCKUM

MMPHU3HAKU ACIIMMOCTH, LICJI0C YUCJI0, MOAYJIb YUCJIa, OOBIKHOBEHHAsI U I[CCSITI/I‘-IHaSII[pO6I/I,

CTaHJAPTHBIN BUJI YMCIIA, apU(PMETUYECKHII KBaIpaTHBIA KOPEHb.

BbInoJHATH AelicTBUS, CPABHUBATH M YIOPAA0YUBATH UKCIA, IPEACTABIATh YKCIA HA
KOOPJIUHATHOM MPSMOM, OKPYTJISITh YHCIIA; BHIMOJHATH NIPUKHUIKY U OLEHKY pe3ylibTaTa

BBLIYUCIICHUIA.

Pemiath TeKCTOBBIE 3aJauyH apI/I(bMeTI/I‘-IeCKI/IM crocobom. Pemarn MNPAKTUIECCKUE
3aJa4M, COACPKAIIUMEC IMPOUCHTEI, A0JH, YaCTH, BEIPAXKAIOIHUE 3aBUCUMOCTH: CKOPOCTh -
BpEMA - PACCTOAHUEC, ICHA - KOJHUYCCTBO - CTOHUMOCTD, 00BEM pa6OTBI BpeMA -

[MPOU3BOIUTEIHHOCTD TPY/Ia.

Pa30uparthb peasibHble )KM3HEHHBIE CUTYallUH, GOPMYJIHPOBATH UX Ha SI3bIKE MaTEMAaTHKH,
HAXOAUTh peIIeHUE, MPUMEHAs MaTeMaTUYeCKUi ammapaT, HWHTepHpeTHPOBATh

pe3yabTaT




AJredpanyeckue
BbIPaKeHUs!
(mpeobpazoBaHue
anredpanvdeckux BbIPAKEHUH,
TOITYCTHMbIE 3HAYCHHS] )

DOyHKIMHU (moctpoenue,
CBOMCTBA H3y4YEHHBIX
byHKIM; rpadguveckoe

pellieHHe YpaBHEHUH U uXx
CUCTEM)

OHepI/IPOBaTL NOHATUAMM. CTCIICHb C LCJIBbIM IIOKA3aTCIIEM, apI/I(i)MeTI/I‘-IeCKI/If/'I

KBaJ[paTHBI KOpPEHb, MHOTOWIEH, anredpanyeckas 1poOb, TOXKIAECTBO.

BpINOJIHATL  OCHOBHLIE  JelicTBHUA.

dbopmyam,
peoOpa3oBhIBATH IIENIbIe, IPOOHO-PAIIMOHATBHBIC BHIPAKEHHS M BBIPAXKECHUS C KOPHAMH,
pean30BbIBATH PA3JI0KEHHE MHOTOUJICHA HA MHOXKUTEIIH, B TOM YUCJIE C UCIIOJIb30BAHUEM
GbopMysT pa3sHOCTH KBaJpaToOB M KBaapaTa CYMMbI M Pa3HOCTH; HaXOJUTh JOMYCTUMBIC

SHAYCHHA IICPCMCHHBIX JJIA I[pO6HO'paLII/IOHaJ'ILHLIX Bpra)KeHHﬁ, KOpHCfI.

BBITNIOJIHATD paC‘-IéTLI 1o

MoaeaupoBaTh C IMOMOIIBLI0 (HOPMYIT pealTbHBIC ITPOIIECCHI U SIBJICHHS

OnepupoBaTh noHATUSIMHU: QyHKUUA, TpaduK QyHKIUU, HYTU (YHKIIUH, TPOMEKYTKI
3HAKOIIOCTOSIHCTBA, TIPOMEXYTKH BO3pacTaHUs, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbBIIICE
3HAa4YCHUs QYHKIINH.

AHAJIN3MPOBATh, CPABHUBATH, 00CYKIaTh CBOICTBA (YHKIUN, CTPOMTD UX I'paduKy.

OnepupoBarsh MOHSTUSIMU: npsimast MPOMOPLUHUOHATEHOCTb, oOpartHas
MPOIMOPIIMOHANILHOCTD, JIMHEWHas (QyHKIUSA, KBaApaTudHas (GyHKUusa, mapadona,
rurnepooa.

Hcnosb30BaTh rpaMKH U1 ONPEACIICHUs CBOMCTB, NMPOLECCOB U 3aBUCUMOCTEH, HJIs
peleHust 3a7a4d U3 APYrux y4eOHBIX NMPEJAMETOB M PEalbHOM KHU3HHU; MOAEJIMPOBATH C
[MOMOIIbIO I'pa()MKOB peasbHbIE MPOLIECCHI U SBICHHUS.

Boipa:kaTh ¢opmyJIaMH 3aBUCUMOCTH MEXIY BETUUNHAMU




10 xkuaacc

Ha3zBanue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHoBHoOe coepskaHue

OcHOBHbBIE BU/JBbI JCATCJIBbHOCTH oﬁyqammnxcﬂ

4acoB)
Yucaa u JleficTBUE C palMOHAIBHBIMU |YTJIYOJATH TPEACTABICHUE O YHCIE MU YHCIOBBIX CHCTEMax OT HaTypajbHBIX [0
BbIYHCJIEHHSI. YUCJIAMH, WPPALMOHAIBHBIMU [TEHCTBUTENIbHBIX YUCEI; O POJIA BHIYMCICHUI B UEIOBEYECKOM MTPAKTHUKE.
JlelicTBHTE/IbHBIE | YUCIIAMU, KOHEYHBIMU U .
— 3anuchIBaTh U BBINOJIHATh ACHCTBUS C YUCIAMU B CTAHJAPTHOM BHJIE.

(Ch))

OECKOHEYHBIMHU JIECATHYHBIMH
ApoosIMH B nporecce
BBIYUCIICHUA 3HAUCHUH
anreOpanvyeckux BBIPAXKEHUN

" pCHICHUHN TCKCTOBBIX 3aj1a4.

3anuce yucia B CTaHAapTHOM
BUC, ,HGP’ICTBI/IH C 4YucjiaMu,
3alIMCaHHBIMH B CTaHAAPTHOM
BUJC.

IIpumeHeHue CpaBHEHUSA
JEUCTBUTEIIBHBIX YUCENT I
ONIPEACIICHUN PACIOJIOKEHUS
TOYEK Ha YHUCJIOBOM MPSIMOU

pu F€OMETPUYECKOMN
MHTEpPIIpETANH peleHus
HEPABEHCTB u CUCTEM
HEPABEHCTB.

BbipaxkaTh uncia B SKBUBAJICHTHBIX (opmax, BblOMpass Hambojee MNOAXOAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYalUH.

IIpeacTaBasATs JEHWCTBUTENBbHBIE 4YHCIAa KaK OCECKOHEYHBIC JECATUYHBIE JpOOH,
NPUMEHSATh JCCITUUYHBIC TPUOTUKEHUS PAIIMOHATLHBIX U UPPALMOHATBHBIX YHCEIL.

N300paxath 1elCTBUTENBHbBIE YUCIIa TOUKAMU KOOPAMHATHOM MPSMO.

Hcnoab30BaTh MOHATUS U YMCHUS, CBA3AHHBIC C NPOHNOPHHOHAIBHOCTBIO BCJIWYHH,
MMPOLHCHTAaMH B XOJA€ PCHICHUA MATCMATHYCCKUX 3ada4d U 3aJa4 U3 CMCKHBIX IMPEAMCTOB,
BBITIOJIHATE HCCJIOKHLBIC TPAKTUYCCKHUEC PACUCTHI.

BBIHOJIHﬂTB, CoucTasd YCTHBIC U IMMCBMCHHLIC HpI/IéMLI, apI/I(I)MCTI/IquKI/IC JEHUCTBUS C
paduOHAJIBHBIMU YUCIaMH; HAXOAUTb 3HAYCHUA CTEIIEHEW C IIENbIMM IMOKa3aTeIIIMH M
KOpHCfI; BBIYHCJIATDH 3HAYCHUA YHCIIOBBIX BLIpa)KeHPIﬁ.

AHaJ'II/ICiI/IpOBaTb M AeJIaTh BBIBOJAbI O TOYHOCTH HpI/I6J'II/I)KCHI/I}I JIECTBUTEIBHOIO YMCIIa
I[IpUu pCIICHUHA 3a/1a4.

Hcnoab30BaTh NPUEMBI, PAllMOHATM3UPYIOIINE BBIUYMCICHUS, MPUOOPECTH MPUBBIUKY




[TpubnmxEHHOE BBIYHUCICHUE
3HAQYCHUM  UPpPaLHMOHAIBHBIX
qucel, TOYHOCTh
PUOITMKCHHUS.

Pemenne TEKCTOBBIX 3ajay C
MPUMEHEHUEM OKpPYIJICHUS
yuces, MPUKUJKA U OIEHKa
pe3yiabTaTOB BBIYUCICHUM.

KOHTPOJMPOBATH BEIYMCIICHHS, BRIOUPAsi MOAXOSAIINHN ISl CUTYaIMH CIOCO0.

YpaBHeHusI
C OIHOI
nepeMeHHOon

(18 u)

[[pumenenne JINHEWHBIX
yYpaBHEHUHM, CBOJSAIIMXCA K
ITMHEWHBIM, KBaJIPaTHBIX

YPAaBHEHUW IIpU  PELICHUH
3aJla4 Ha COBMECTHYIO paboTy,
NBUKEHHMIO [0 J0pore M 1o
peKe, 3ajad  Ha  CIIOJKHBIE
[TPOLIEHTBHI.

Pemenne YpaBHEHUH,
CBOIAIIMXCSA K KBaJpPaTHBIM.
bukBazpaTHbIC ypaBHEHUS.

YpaBHEHUS TpeTheN )51
4eTBEPTOU CTEIICHEM,
pa3I0KEHUE HA MHOYKUTEH.

Pemenne  mpoOHO-
paIMOHATIbHBIX YPaBHEHU.

PemaTth nuHeliHbIe U KBaJIpaTHbIE ypaBHEHUS, yPAaBHEHUS, CBOSILMECS K HUM,
MpocTenime APoOHO-PaMOHATBHbBIE YPAaBHEHHUS.

IIpeacTaBasATh CBSI3b MEX/ly aHATUTUYECKON 3aIMChI0 YPAaBHEHUS U €ro rpapuuecKon
MHTEPIPETALUEH.

Baaners pa3uuHbIMU CIOCOOAMU PEIICHUS TEKCTOBBIX

3aa4, IpUMCHAA U1 UX pCHICHUS YPABHCHU A, HCPABCHCTBA, CUCTECMBI ypaBHeHHfI.

3HAKOMHUTBLCS € I/ICTOpI/IEﬁ Pa3BUTHA MAaTCMATUKU




Cucrembl Cucrema 1ByX JMHEWHbIX | Buaagers mnpuémamu pelleHuss CHUCTEMbl JABYX JIMHEHHBIX YpaBHEHUH C JABYMs
YPaBHeHHUil YpaBHEHUH c JIBYM [[IEPEMEHHBIMUA U CHUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO YPaBHECHUE HE SIBIIACTCS

[IEPEMEHHBIMU U €€ pEILICHUE. [INHEHHBIM
(18 ) Vccnenoanue pa3IMYHBIX

dbuamIeCKHX P c Hcnosb3oBarb q)yHKLII/If)HaJILHO-I‘pa(i)I/IlIeCKI/Ie NPEACTABICHUS I PelleHus U

IpHMEHEHHEM eiinex ACCI0BAHMS YDABHEHUH U CUCTEM.

YPaBHEHHH ¢ /BYMs IpuMeHsATL YpaBHEHHE KaK BAKHEUIIYI0 MAaTEMAaTHUYECKYIO MOJENb Ul ONUCAHUS M

ITePEMEHHBIMH 1 HX IPA(HKOB, U3ydyeHHUs pa3sHOOOpa3HbIX pealbHbIX CUTyalluid, pewmarb TEKCTOBbIE  3aJlaud

asreOpanyeckuM METOOM.
Pemenne CUCTEM  JBYX . .
. IepexoauTs OT coBecHOW (HOPMYTUPOBKU YCIOBHSA 3a/1a4d K alNreOpandeckoi Moaesu
YPABHEHUN, OAHO M3 KOTOPBIX . . .
. ., [IyTE€M COCTaBJIEHUS CUCTEMbl YPABHEHUH; pellaTh COCTABJICHHYIO CHCTEMY YPaBHEHHM.

JIMHEWHOE, a JPYroe — BTOPOU

CTCIICHM. Hcnonp3oBanue 3pakoMuThCS € HCTOPHEN pa3BUTHs MATEMATUKU

rpaduuecKoil MHTepHpeTanuu

CUCTEMBI YPaBHEHUHN C ABYMs

[IEpEMEHHBIMU JUISL

onpenencHus KOJINYECTBA

peLIeHMI CHCTEMBI 31

[IPEABAPUTEIIBHOTO  PELICHUS

TEKCTOBBIX 33]1a4.

PemreHne TEKCTOBBIX — 3a1ad

anreOpandeckuM crocoOoM
HepaBeHcrsa, Cucremsl nuHenHbIX (IIpuMeHATs anmapaT HEPaBEHCTB AJIs PEILICHU 3a1a4 U3 pa3iInYHbIX Pa3lesioB Kypca
CHCTEMBI HEPABEHCTB c OJIHOU (MaTEeMaTHKH.
HEPaBeHCTB [MEPEMEHHOMN U UX PEIICHHE.

Hcnonb3oBaTh cBOMCTBA PYHKIMM ISl pellIeHUs] KBaJPAaTHBIX U IUHEHHBIX HEPABEHCTB.

(22 u) KBagpaTHble HEPABEHCTBA U UX

BoinoHATH TpeobpazoBaHusi HEPABEHCTB, HCNOJb30BATh /IS PeoOpa3oBaHus




pelieHue.

Perrenue JIMHEHHBIX

u
KBaJIpaTHBIX  HEPABEHCTB C
WCIIOJIb30BAHUEM CBOWCTB H
rpadgukoB JIMHEHHOMN u
KBaIpaTU4YHOMN GyHKIUH.

['paduueckas HWHTEpIpETALUS

CBOICTBA YUCJIOBbIX HEPABEHCTB. PeliaTh JTMHEIHBIE HEPABEHCTBA, CUCTEMBI JINHENHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAKOIIMX KBAaJPAaTHOE HEPABEHCTBO, U PEIIATh
1X; 00CYKAaTh MIOJIYYCHHbIC PEIICHHUS.

[IpeacTaBasATh CBSI3b MEXY aHATUTHYECKOM 3aITMChI0O HEPABEHCTBA, CUCTEM HEPAaBEHCTB
1 UX TpaduuecKol HHTEpIpEeTaIUeH.

HN300paxaTh peleHre HEPaBEHCTBA M UX CUCTEM HAa YUCIOBOW MPSIMOM, 3alMHCHIBATH
pelIeHrE C TOMOLIbIO0 CUMBOJIOB.

HEPaBEHCTB u CUCTEM
HCPABCHCTB ¢ ABYMA PemiaTh KBaapaTHbIE HEPABEHCTBA, UCIIOIB3Ys rpadMIECKUE TIPEACTABIICHUS.
[epPEMEHHBIMU
[IpuMeHsATH HEPaBEHCTBA MPHU PELICHUH PA3IMUHBIX 33/1a4, B TOM YHCJIE PAKTHKO-
OPUEHTUPOBAHHBIX
DyHkuun HccnenoBanue nuHeHoH, |[CTpouTh cxeMaTH4ecKoe u300pakeHne rpaukoB pa3iandHbIX (QYHKIUH, pacno3HaBaTh
20 KBaJpaTUYHOM,  KyOMYecKoH BUAbI M3ydaeMbIX (DyHKUUN 1o (opmynam, rpadukaM; 00bACHATH DPACIOIOKEHHE Ha
| . . . .
(20 1) byHKINH, 00paTHOM [KOOPJMHATHOM TNIOCKOCTH TpadukoB (yHkuui Buma: y = kx, y = kx + b,
PONOPIMHU IO UX (HopMyIam ) k ) 3 . .
y=ax“+bx+c,y=",y=ax5,y=ax’,y =\x B  3aBUCHMMOCTH  OT  3HA4YCHUH
u  rtpaduxy. Iloctpoenue x
rpaduKoB QyHKIUH, 001aCTh  [KO3(PUIIHEHTOB; OMKCHIBATH UX CBOMCTBA.
OTpeJIeNIeHUs KOTOPBIX
OrPaHHUEHHOE  MHOXKeCTBO. |P ACTO3HABATE KBAJPATHIHYIO ¢ynkuuio o hopmyse, BbLACAATH KBaJpaT IByWICHA U3
[eoMeTpHUEcKOe KBaJIpaTHOT'O TPEXWIEHA; PaCKJIaAbIBaTh TPEXUWIEH HA MHOXHTEIH, €CIIU €CTh KOPHH;
peoGpazoBaHue rpadukop [CXeMATHYECKH n300paxath rpaduk GyHKIHMH y=X" OPU Pa3THYHBIX T U OMHCHIBATH
DyHKIHL. CBOWCTBA; BHIYUCIISTH 3HAUEHUE KOPHS N-Oi CTENEHM; YIIPOIIAaTh BEIPAXKEHUS CO
CTETICHSIMH.
['padukn byHKIMIA:
IIpuBoAUTH NPUMePHI KBAAPATUYHBIX 3aBUCUMOCTEHN U3 peabHOM KU3HU, PU3HKH,
y=kx,y =kx + Db, TEOMETPHH.

y = ax®* + bx + ¢

CTpouTth U H300paxkaTh cxeMaTH4YeckM rpaduKy KBaApaTUYHBIX (YHKIIUH, 3a1aHHBIX




y = ax’,y = ax’,

N k
y =\x ,y="
x

['paduku GpyHKIMK BOMIMCAHUU

pa3IUYHBIX
MPOIECCOB B (PH3HKE.

dopmynamu Bumay = ax?, y=ax®+q,y=a(x + p)% y=ax® +bx +c.

AHAJIU3MPOBATH M MPUMEHATH CBOMCTBA U3yYEHHBIX (YHKIMUN AT UX MOCTPOCHHS, B
TOM YHCIIE C IOMOLIbIO LU(POBBIX PECYPCOB

YuciaoBble
IOCJIeA0BATE/Ib-
HOCTH

(159)

Apudmernueckas u
FEOMETPUYECKAsT IMPOTPECCHUM.
3aJa4uy U3 pealbHOM KU3HU Ha
BBIYMCIICHUE CJIOKHBIX
[IPOLIEHTOB. [Ipumenenue
[porpeccui B CMEXKHBIX
Haykax. @opmyibl N-TO 4ieHa
apudmeTrnyeckoit u
FEOMETPUYECKON IPOrPECCUH,

CYMMBI IIEPBBIX N YJICHOB.

N3o0paxkenue YJICHOB
apupMeTHIecKon u
FEOMETPUUYECKON IIPOTrpeccuit
TOYKaMM Ha KOOpPAMHATHOMN

IIJIOCKOCTH.

JIuHenHbII u
SKCIIOHEHILIMAIbHBIN POCT.

AHaJII/I?oI(IpOBaTL (l)OpMy.]'Iy N-TO 4YjaeHa TIIOCICAOBATCIbHOCTH HIIM PEKYPPCHTHYIO
(I)OpMy.]'Iy H BBIYUCJIATDH YJICHBI HOCHeﬂOBaTeHLHOCTGﬁ, 3aJaHHbIX OTHUMHU (bOpMy.]'IaMI/I.

IIpumeHsTH CBOMCTBA apU(PMETUUECKON U TEOMETPUUECKOM TPOrpeccuil sl HaX0XKICHUS
HEU3BECTHBIX WICHOB I10CIIEI0BATEIIBHOCTEMN.

YcraHaBauBaTh 3aKOHOMEPHOCTD B IOCTPOCHUH ITOCIICAOBATCIBHOCTH, CCJIM BBIITUCAHBI
IICPBbIC HCCKOJILKO €€ YJICHOB.

Pemats 3amaun ¢ ucnosib3oBaHMEM (GOpMyNnT N-TO wieHa apupMETHYeCKOW U
rEOMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

I/1306pamaTb YJICHBI ITOCJICA0BATCIIbHOCTH TOYKAaMH Ha KOOpI{HH&THOfI IIJIOCKOCTH.

PaccmaTrpuBare npuMepbl  NpPOLECCOB W ABJEHMH U3 pEalbHOM  JKU3HH,
WUTIOCTPUPYIOIINE H3MEHEHHE B apu(MeTHdYecKoill Mporpeccuu, B Te€OMETPHUYECKON

[Iporpeccuu; n300paxaTb COOTBETCTBYIOINE 3aBUCUMOCTHU I'paMUeCcKH.

Pemathb 3aga4m, CBS3aHHBIC C YUCIIOBBIMH TIOCJICIOBATEIIBHOCTMH, B TOM YHCIIE 33]Ia9H
W3 pealbHOW JKU3HU C HCIIOJIb30BAaHUEM IMHU(DPOBBIX TEXHOJOTHHA (DICKTPOHHBIX TaOJIHII,
rpaguIecKOro KaabKyIsITOpa U T.I1.).

PemaTh 3a1aun Ha CIOKHBIE ITPOLIEHTHI, B TOM YHCJE 3a/la4l U3 PEAIbHOM NMPAKTUKHU (C
WCIIO0JIb30BAHUEM KAIIbKYJIATOPA).




«"EOMETPUS». 7-10 KIIACCBI

ey u3yyeHust yaeOHOro Kypca

«MaremaTuKy yX e 3aT€M Yy4UTh HAJ0, YTO OHA yM B IOPSJAOK MPUBOIUTY», — MHCAI
BEJIMKUM pycCKuM ydyeHbli Muxaumi BacunbeBud JIoMOHOCOB. M1 B 3TOM COCTOMT OJHA U3 JABYX
ueneil oO0ydyeHuss reOMETpHUM KaK COCTaBHOM 4YacTHM MaTeMaTWKH B IIKoJle. OTOW LenIu
COOTBETCTBYET JO0Ka3zaTelbHas JMHMS HpernoaaBaHuss reomerpuu. Cieys NpeacTaBIEHHOU
[IporpamMmMe, ¢ ceapbMoOro Kjacca Ha YpOKax TE€OMETPUH OOydaroIIuics YYUTCS MPOBOAMTH
JIOKa3aTEJIbHBIE PACCYXACHUSI, CTPOUTh JIOTUYECKHE YMO3AaKIIOYEHHUS, JOKa3bIBATh HCTUHHbBIE
YTBEPKJICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKIECHUS «OTIPOTUBHOTO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (hopMynupoBaTh oOpaTHble yTBepkAeHHA. OOyuarommics,
OBJIQJICBIIMIA HCKYCCTBOM pacCyKIaTh, OyleT NPUMEHATb €ro U B OKpyxkaromel xu3nu. Kak
nucain reometp u nexaror rops @enoposuy Ilapsiruy, «1r01pMy, TOHUMAIOIUMHU, YTO TaKOE
JTI0Ka3aTesIbCTBO, TPYAHO U JaXe HEBO3MOXHO MAHUITYJIMPOBaTh». M B 3TOM COCTOMT Ba)KHOE
BOCIIMTATEJIbHOE 3HAUEHUE M3YyYEHUS] T[EOMETPUHU, [PUCYLIEE MMEHHO OTE€YECTBEHHOMN
MaTeMaTHUYECKOU LIKOJIE.

BwMmecTe ¢ TeM aBTOPBI MPOrpaMMBI IIPEIOCTEPETAIOT YUYUTEIS OT U3JIUIIHETO GopMaIn3ma,

O0COOCHHO B OTHOIICHWM HAadajdl M OCHOBaHMI reoMerpuu. Ppaniuysckuii marematuk JKan
Jlbe1oHHE 110 3TOMY MTOBOJlY BbICKA3aJCsl TaK:
«Uto kacaercs NeNMKAaTHOW MpOOIEeMbl BBEICHUSI «aKCHOM», TO MHE Ka)XETCsl, UTO Ha IMEPBBIX
Mopax HY>KHO BOOOIIIe U30eraTh MPOU3HOCUTH CaMO 3TO cJI0BO. CApYyroH ke CTOPOHBI, HE CIIETYEeT
yIIyCKaTh HU OJHOM BO3MOKHOCTHU JaBaTh MPUMEPHI JJOTUUECKUX 3aKIOYEHUH, KOTOPbIE Ky/Aa B
Oonbleil mMepe, 4yeM Hesi aKCHOM, SBISIOTCS MCTHHHBIMA M €JUHCTBEHHBIMH JBHTATEISIMH
MaTeMaTUYeCKOTO MBILUICHUS».

Bropoii enbto u3ydeHusi FeOMETPUH SIBISIETCS MCIIOIb30BaHUE €€ KaK MHCTPYMEHTA MpU
pELIeHNHU KaK MAaTEMaTHYECKUX, TaK U MIPAKTUYECKUX 3a/]1a4, BCTPEUYAIOLUXCSl B PEAIbHON KU3HH.
OKOHYMBIIMN Kypc T€OMETpUM OOy4arolmuxcs JODKEH OBITh B COCTOSHMM OIPEIEIHUTh
reOMEeTpPUUYECKYI0 (UTYpy, OMHCATh CIOBAMH JAHHBIM YepPTEK WIM PUCYHOK, HANTH IJIOLIAAb
3€MENBHOTO YYacTKa, paccuuTarb HEOOXOAMMYIO JJIMHY OINTOBOJIOKOHHOTO KaOens WIn
TpeOyeMble pa3Mepbl rapaxa Jijisi aBTOMOOWIIsl. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIbHAS
JUHUS B M3YYEHHM IeOMETpUM B IIKoJie. JlaHHas mpakTuyeckas JIMHUS SBISETCS HE MeEHee
BaXXHOH, uem nepBas. Emeé IlnaTon npeanuceiBal, 4toOsl «rpaxkaane [IpexkpacHoro ropoja HY B
KOEM Cllydae He OCTaBJIsUIM F€OMETPHIO, BE/Ib HEMAIIOBAXHO Jake OO0YHOE €€ MPUMEHEHUE — B
BOEHHOM JIEJIE Ja, BIPOYEM, U BO BCEX HAayKax — ISl JIYULIETO UX YCBOCHHUS: Mbl BE/Ib 3HaeM,KaKast
OecKOHEYHasi pa3HUIA CYIIECTBYET MEXJAy 4YEJIOBEKOM IPUYACTHBIM K TE€OMETpUU H
HeNpUYacTHbIM». JlJIi 3TOro Y4YHTEN0 PEKOMEHIyeTcsl MOoAOWpaTh 3aJadd HPaKTUYECKOTO
Xapakrtepa Uil pacCMaTpUBAEMbIX TEM, YUUTh 00Y4aIOIINUXCS CTPOUTh MaTeMaTUYECKHE MOJIETH
pEaJIbHBIX JKM3HEHHBIX CHUTyalluil, IPOBOAWUTH BBIYMCIEHHS M OLIEHUBATh aJIeKBaTHOCTH
MOJIyUEHHOr0 pe3ynbrata. KpaililHe BakHO NOAUEPKHMBATH CBSI3U TEOMETPUM C JIPYTUMH
peaMeTaMi, MOTUBHUPOBATh HCIOJIb30BATh ONPEACICHHUS T'€OMETPUUECKUX (UTYp U MOHSITHH,
JI€MOHCTPUPOBATh IPUMEHEHHE MTOJIyU€HHBIX YMEHUN B (U3MKE UTEXHUKE. DTU CBsI3U Hauboiee
SApKO BHUIHBI B TeMax «BekTops»,

«TpuroHomerpuyeckre COOTHOLIEHUs», «MeToa koopauHat» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
Cornacno yueOHOMy mmany B 7—10 kiaccax wu3ydaeTcst Y4eOHBIH Kypc

«FCOMCTpI/ISI», KOTOpLIﬁ BKJIFOYACT CICAYHOIIMUEC OCHOBHBIC pPa3JC/Ibl COACPIKAHUA:
«FCOMCTpI/I‘-ICCKI/IC (I)I/Il“prI n ux CBOﬁCTB&)), <<I/13MepeHI/IC TCOMCTPHUICCKUX
BCIIMYHUH», a TaKXeC «ﬂ;eKapTOBI)I KOOpAWHAaTbl Ha IIJIOCKOCTU), «BeKTOpBI»,

«I[BI/I)KCHI/ISI IIJIOCKOCTHU» U «Hpe06pa3OBaH1/15{ HOI[O6I/I}I».

Y4eOHbIif TUIaH peaycMaTpUBAaeT H3yuyeHUE TeOMETPHH Ha 0a30BOM YPOBHE, UCXOJIS U3
He MeHee 68 y4eOHBIX 9acoB B y4eOHOM ro1y. Bcero 272 Jaca 3a 4eThIpe Tojia O0ydeHHs.



Conep:xkanue y4eOHOro Kypca (1mo rogam o0yueHus )

7 kaacc

HauanbHele moHATHS reoMeTpud. Touka, mpsMas, OTPE30K, Jyd. Yroi. Buasl yrios.
BeprukanbHble M CMEKHBIE YIUIBl.  buccekrpuca yria. JlomaHas, MHOTOYroOJbHHK.
[TapannenbHOCTh U NEPIIEHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpPHUHU.
IIpumepsl cUMMETPHUH B OKPYKArOIIEM MUPE.

OcHOBHBIE IOCTPOEHUS C IOMOIIBIO HUPKYJISA U TUHEHKU.

Tpeyronsauk. BricoTa, Menmana, OuccekTpuca, WX CcBoiicTBa. PaBHOOeApeHHBIN H
PaBHOCTOPOHHUH TPEyroJbHUKHU. HepaBeHCTBOTpEYroabHUKA.

CpolicTBa W TpU3HAKKM PAaBHOOEIPEHHOrO TpeyroibHUKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU MapajlieNbHbIX NMpsAMbIX. CymMma yrioBTpeyrojibHUKa. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJBHOTO TPEYrOJbHHKA,
IpoBeEHHOW K runoreHys3e. Ilpu3Hakm  paBeHCTBa MNPSMOYTOJBHBIX TPEYrOJIbHUKOB.
[IpsiMoyronbHBII TpeyroibHUK ¢ yriaom B 3007,

HepaBeHncTBa B reoMeTpun: HEpaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
Teopema o 0osbIleM yrie U 0osblleil CTOpoHe TpeyronbHUKA. [leprnenankyisap U HaKIOHHasL.

I'eomeTprueckoe MecTo Touek. buccekrpuca yriaa M cepeAVHHBIN NEPIEHAUKYISP K
OTpE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOpJa M [uaMeTp, UX CBOWCTBAa. B3anMHOE pacnosioxeHue
OKpY>KHOCTH U npsimoii. KacarenbHast u cexyinas Kk oKkpykHOcTU. OKpY>KHOCTb, BIUCaHHAasI B YT OJIL.
BrnincanHas u onncaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 kaace

Yersipéxyronpauku. Ilapamnenorpamm, e€ro Ipu3HAKM M CBOMCTBA. YacTHBIE cilydau
napajiesIorpaMMoB  (IIpsIMOYTOJIbHUK, pOMO, KBajapaT), UX HpHU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBolcTBa U npu3Haku. [IpsMoyroapHas Tpamnenus.

Meton yaBoenus Meauansl. LleHTpalibHas cUMMETpUS.

Teopema ameca u TeopemMa O WPOMOPIMOHAIBHBIX OTpe3kax. CpeaHue IUHUU
TpEYrojbHUKa U Tpaneuuu. L{eHTp Macc TpeyroyibHUKa.

[TogoOue TpeyronbHuKOB, KodhduiueHT noxoodus. [Ipusnaku moao0ust TpeyroabHUKOB.
[TpumeHeHne NoA00Ms IPU PELIEHUH MPAKTUUYECKUX 3a/]1ay.

CaoiicTBa muomanei reomerpuueckux guryp. @opmMyibl Uil IUIOLIAAN TPEYroJbHUKA,
napasenorpamMma, pom6a u tpanenuu. OTHOIIEHUE MII0IAAeH MOT00HBIX GUryp.

Brruncnenue miomaaei TpeyroabHMKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH MPaKTHYECKUX
3a1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIja NPSAMOYTOJbHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO. Tpuronomerpuueckue Gpynkuuu yriaos B 30°, 45° u 60°.

BrnivcanHbIe U LIEHTpaJbHBIE YIJIBI, YIOJ MEXKIY KacaTeJbHON U XOPIOH. YTIbl MEXIy
XOpAaMHU U CeKYyIIMMH. BriricaHHbIe 1 ONMcaHHbIEe YeTHIPEXYTOJIbHUKN. B3anMHOe pacnosioxeHne
IBYX okpyxHocTel. Kacanue okpykHocteil. O01ue kacaTesbHbIe K ABYM OKPYXHOCTSIM.

9 kaace

Cunyc, xocunyc, tanreHc yriaoB ot 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUUECKOE
TOXAeCTBO. POPMYIIBI IPUBEICHNUS.

Pemenune TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TeopemMa CHUHYCOB. Pemenue
MPAKTUYCCKHUX 3aJja4 C UCIIOJIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMbI CHHYCOB.

[TpeoGpa3zoBanue nogodus. [Togo0ue cOOTBETCTBEHHBIX HIIEMEHTOB.

Teopema 0 mpou3BeIeHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BECHIHN OTPE3KOB CEKYIIUX,
TEOopeMa O KBaJpaTe KacaTeIbHOMU.



Bekrop, nanuHa (MOJynb) BEKTOpA, COHANpaBICHHBIE BEKTOPBI, IMPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM Haj
BEeKTOpaMHu. PasnoskeHue BEeKTOpa 10 IBYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTel BEKTOpa.
CkanisipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JUIsl HAXOKIEHUS JUIMH U YTJIOB.

10 kanace.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUsS NPSIMOM U OKPYXKHOCTH B
KOOpJAUHATAaX, [IEPEeCECUCHNE OKPYKHOCTEN U MPAMBIX. MeTOL KOOPIMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. J[JIMHA OKPYKHOCTH. ['paycHas v paguaHHas Mepa yria,
BBIYHCIICHHUE JUIMH IyT OKpykHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBMKEHHSI IIJIOCKOCTH U BHYTPEHHUE CUMMETpUU ¢buryp (sreMeHTapHbIC
npeactasnenus). [lapamnenbupiii neperoc. [1oBoporT.

IloBTOpenune maTepnana kypca reomerpun 7-9. [lloaroroska k caaye I'B3 u OI'J.

TpeyronbHuUK. Bricora, MeANaHa, OuccekTpuca, ux CBOMCTBA.
PaBHOOE1peHHBIN 1 PABHOCTOPOHHUI TPEYTOJIbHUKH.

CpoiicTBa U pU3HAKU PaBHOOEIPEHHOTO TPEYTOJbHUKA.

[Tpu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKY NTapAJIJICIIBHBIX IPSIMBIX.

CymMmMa yriioB TpeyrojibHUKa. BHEITHUE YIIIbl TPEYTOJIbHUKA.

[IpssmoyronbHbIi TPEYTOJIbHUK. IIpusHakn  paBeHCTBA  IPAMOYIOJBHBIX
TpeyroibHUKOB. [IpsiMoyroipHbIi TpeyronbHukK ¢ yriaoM B 3007,

Cpennue TMHUU TPEYTOJIbHUKA U TPAIIELIUN.

[Tomobue TpeyroapbHUKOB, KO3 duueHT moaoous. [IpuzHaku MogoO0UATPEYTrOJIbHUKOB.

@opmynsl Uil IUIOIAAM  TPEyroJIbHHKA, napajuIeIorpaMma, pomba u
TpamneuuH.

Beruucnienue miomaaei TpeyroJibHUKOB U MHOTOYT'OJIbBHUKOB Ha KileTyaToiOymare.

Teopema [Tudaropa.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIja MPSMOYTOJBHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. Tpuronomerpuueckue Gynkuuu yrinos B 300, 4501 u 6001,

BrnivcaHHBIE U LIEHTpaJIbHBIE YIJIBI, YIOJ MEXKIY KacaTEJIbHONM M XOPIOH. YTIIbl MEXny
XOpAaMHU U CEKYIIMMU. BrincanHbIe U ONMMCaHHbIE YETHIPEX YT OILHUKH.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB ¥ TEOPEMAa CUHYCOB.

IInanupyemMblie npeaMeTHbIC pe3y/JIbTaTbl 0CBOCHHS IPHUMEPHOH padouei
NporpamMmsbl Kypca (1o rogam o0y4eHus)
OcBoenne ydyeOHOro kKypca «l'eoMeTpus» Ha YpOBHE OCHOBHOIO 0OIIeroo0pa3oBaHus
JOJKHO 00€cneunBaTh JOCTHKEHHUE CIAEAYIOUINX MTPEIMETHBIX00pa30BaTEeIbHBIX PE3YIbTaTOB:

7 xaace

Pacnio3HaBaTh M3yYEHHBIE T€OMETPUYECKHE (QUTYPBI, ONPENENATh HX B3AUMHOE
pacroyio)keHue, M300pakaTb TEOMETPUYECKHE (UTYPHI; BBITOIHATH YEPTEKH IO YCIOBHUIO
3agaun. M3MepsATh TMHENHbIE U YIIIOBbIE BEJIUYMHBLL PellaTh 3aJaud HAa BBIYMCIEHHE [UIMH
0Tpe3KOB 1 BCIINYNH yFHOB.

JlenaTh rpyOyIo OLEHKY JIMHEHHBIX U YIIOBBIX BEIMYHH MPEJIMETOB BPEalbHOM KU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PazinmuaTh pasMepsl ’THX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

CTpOUTE YePTEXH K TEOMETPUUECKHM 3a71aUaM.

HOHBSOBaTBCfI HpH?;HaKaMI/I paBeHCTBa TpeyTOHBHI/IKOB, HNUCITIOJIB30BaAThH HpI/ISHaKI/I n
CBOICTBA paBHOOEIPEHHBIX TPEYTOILHUKOB IPH PEIIEHUH 3a/1aY.

HpOBO}]I/ITB JIOTUYCCKUC paccymlleHI/Iﬂ C UCITIOJIB30BAHUCM FeOMeTpI/IquKI/IX TeOpeM.

I[Tob30BaTbCs MPU3HAKAMM PABEHCTBA MPAMOYTOJNBHBIX TPEYrOJbLHUKOB, CBOMCTBOM
MeIWaHbl, TMPOBEAEHHON K THIIOTEHY3€ TMPSMOYTOJbHOTO TpPEYrojdbHUKA, B PEHICHUU
reoMeTpHUECKHX 3a71au.

OnpenensaTh MapauieTbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cexymas. OnpeaensTh NapaaIelbHOCTh IPIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUIA OT TOUEK



OJHOM MPSIMOM JI0 TOYEK APYTrOM MpsIMOIA.

Pemath 3a1auun Ha KileT4aTOM Oymare.

[IpoBOUTh BHIYMCICHUS M HAaXOJUTh YHMCIOBbIE W OYKBEHHBIC 3HAYCHUS YIJIOB B
FeOMETPUYECKUX  33/layax C  MCIOJIb30BAHUEM CYMMBbI  YIJIOB TPEYIOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPHU IIEPECCUYCHUN JBYX MapalICIbHBIX
MpSAMBIX CEKYIIel. Pemarh npakTuyeckues3agaum Ha HaX0XKJACHUE YIII0B.

BnaneTs MoHATHEM T€OMETPUYECKOTO MECTa TOUYCK. YMETh ONpPEACNSITh OUCCEKTPUCY
yIJIa U CEPEAUHHBIN MEPIICHANKYIISIP K OTPE3KY KAK FTEOMETPUYECKUE MECTA TOYEK.

DopmyIHpPOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOp/ibl U IMaMETpa OKPYKHOCTH,
MOJIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOKMCTBA MPU PELICHUH 3a/a4.

Bianeth moHATHEM ONMUCAHHON OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh €€
teHTp. [lonp3oBaThes GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOIbHUKA MIEPECEKAIOTCS B
OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC MEPNEHAUKYISIPbI K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJJHOM TOUKE.

Binanerp moHsTHEM KacaTeIbHOM K OKPY)KHOCTH, TMOJIb30BAThCSI TEOPEMOU O
MEPIECHANKYJISIPHOCTH KacaTeIbHOW U pajinyca, MPOBEIEHHOIO K TOUKE KaCaHUA.

[Tonp30BaTbCcsi MPOCTEHIIMMU T€OMETPUUECKMMHM HEPABEHCTBAMM, ITOHUMATh MX
IIPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO IIUPKYJIAH JINHEUKH.

8 kmace

Pacrnio3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BAThCS UX
CBOICTBaMM P PELICHUH F€OMETPUUECKUX 3a/1a4.

[TpuMeHATH CBOMCTBA TOUKM IEpECEUCHMs MeIuaH TPEeyrojbHUKa (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Brnaners nonsTuem cpeaHel IMHUM TPEYrOJIbHUKA U TPalelluy, IPUMEHSTh UX CBOICTBa
IIPU pPELICHUH TreoMeTpuuYecKkux 3aaad. Ilomb3oBarbesa Teopemon asieca U TEOPEMOU O
IPONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUs IPAKTUYECKUX -3aj1ay.

[TpuMeHsTh IPU3HAKU [10100MsI TPEYTOJbHUKOB B PELLIEHUU T€OMETPUUECKUX 3a/1a4.

[Tonws3oBatbest Teopemoit [Iudaropa Juist perieHns reoOMeTpUYecKUX U MPaKTHYECKUX
3ana4. CTpoUTh MaTeMaTHYECKYIO0 MOJENb B MPAKTHUECKUX 3a/ladaX, CAMOCTOSITENIbHO JIeJIaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIUEINHEL.

Brnagers moHATHAMU CHHYyCa, KOCHHYyCa M TaHT€HCa OCTPOro yryia MpsSIMOYTOJbHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMHU NOHATUAMH I PEIIEHUATIPAKTUYECKUX 3a1a4.

Boruncnate  (pa3auuHbBIME - clioco0amMH) — IUIOLIa[b TPEYTrobHMKA M IUIOIMIAJU
MHOTOYTOJIbHBIX  GUryp (TMONb3ysACh, TJA€ HEOOXOIUMO, KaJIbKyasTopoM). IIpumMeHSATH
MOJIyYE€HHBIE YMEHHUSI B IPAKTUUECKUX 3a]auax.

Bnaners MOHATHUAMU BIOMCAHHOTO M LEHTPAJIbHOIO YIJIA, UCIIOJIB30BAaThb TEOPEMBI O
BIIMCAHHBIX YIJIax, YIilaX MEeXIY XOpAaMHU (CEKYILUMHU) U yIJie MeXAy KacaTelIbHON U XopAoi
IIPY PELICHNU T€OMETPUUYECKUX 3a/1ay.

Brnagerb MOHSATHEM  ONHCAaHHOTO  YETHIPEXYTOJIbHUKA,  NPUMEHSATh CBOMCTBa
ONMCAHHOT'O YETHIPEXYTOJIbHUKA IIPU PELLIEHUH 3aa4.

[TpyMeHsTh NMOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTHYECKUEMOAEH IS
3aJa4 peaJbHON XKHU3HHU U POBOJAUTH COOTBETCTBYIOIINE BEIUMCIICHUS C IPUMEHEHUEM 000
U TPUTOHOMETPUH (TOIB3YSICh, I/I€ HEOOXO0IUMO, KaJIbKYIISITOPOM).

O kaace

3HaTh TPUTOHOMETpUYECKHE (DYHKLIHMU OCTPBIX YIJIOB, HaXOAUTh C HX MOMOIIBIO
pa3jIMyYHbIE  DJIEMEHTBHl IPSMOYIOJBHOTO TPEYTOJIbHMKA  («PEIIEHHE MPSMOYTOIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (C MOMOIIBI0 KaNbKYJISTOPA) IJIMHBI U YIIIbI JJI HETAOJIUYHBIX
3HAYCHUMN.

[Tonb3oBaTbes  (GopMyllaMd TpPUBENEHUS UM OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JUIsl HAXOKJEHHUSI COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU BEITMUNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXO0K/IEHUS Pa3IMYHbBIX JJIEMEHTOB



TPEYroNbHUKA («PEeIIeHHE TPEYroJIbHUKOBY), MPUMEHITh MX HPH PEHICHHH T€OMETPHYECKUX
3a1ad.

Bragers mnoHsATHAMH TpeoOpa3oBaHUs MMOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB
nogo0HbIX ¢uryp. Ilomp3oBaTbcs CBOWCTBAMHM TMOAOOHS MPOM3BOJBHBIX (QHUTYP, YMEThH
BBIYHCIIATH JUIMHBI M HAaXOIUTh YIVIBI Y NOAO0OHBIX ¢uryp. [IpuMeHsaTs cBoiicTBa momodust B
NPAaKTUYECKHX 33/1a4aX. Y METhIIPUBOIUTH IPUMEPHI MTOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThest TEOpEMaMu O IPOM3BEJCHUHU OTPE3KOB XOP/I, O IPOU3BEICHUH OTPE3KOB
CEeKYIIUX, O KBaIpaTe KacaTeIbHOI.

[Tonb30BaTbess BEKTOpaMH, MOHMMAaTh WX TEOMETPHYECKMH M (DU3UUECKHH CMBICT,
OPUMEHATh MX B PEIICHUH T€OMETPHUECKUX M (Qu3MuecKux 3amad.lIpuMeHsaTs ckasipHOe
IPOU3BECHNE BEKTOPOB IS HAX0XKJICHUS UIUH U YTJIOB.

[Tonp30BaTbcss METONOM KOOPAMHAT HA IJIOCKOCTH, TMPHUMEHATh €ro B PEIICHUH
reOMETPUYECKUX U MPAKTHUECKHX 3a/1ad.

10 xaace

Brnaners MOHATHSAMM NPaBUJIBHOIO MHOIOYTOJIBHUKA, AJMHBI OKPYKHOCTH, AJIUHBI YU
OKPYXHOCTU M paJiMaHHOM Mepbl yIJla, YMEThb BBIUMCIATH IUIOLIA/Jb Kpyra M €ro 4acrem.
[TprMeHATH MOJTydeHHbIE YMEHUS B IPAKTUUECKUX 3a7ayax.

Haxomute ocu (WM UEHTPBI) CHMMETPUU (UTYp, TPUMEHSTH JBHKCHUS IUIOCKOCTH B
IPOCTEHIINX CIydasX.

[TprMeHsTh OTyYEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTUYECKUEMOIENHN IS 3a/1a4
peasbHOM XHU3HU M IPOBOJUTH COOTBETCTBYIOUIME BBIYMCIEHUS C MPUMEHEHUEM HOJ00HS U
TPUTOHOMETPUUECKUX (QYHKIMHI(IOIB3YACh, IJIe HEOOXO0UMO, KaJIbKYJIATOPOM).

[Tonp30BaThCs MPU3HAKAMK PABEHCTBA TPEYTOJILHUKOB, UCIOIb30BaTh PU3HAKHU U CBOICTBA
pPaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPH PEILICHUH 3a7a4.

[TpoBOIUTH JIOTHMUECKUE PACCY)KICHHSI C UCTIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs IpHU3HAKAMU PAaBEHCTBA IMPSIMOYTOJIbHBIX TpPEYTOJIbHUKOB, CBONWCTBOM
Me/IuaHbl, MPOBEAEHHOM K TIHMIIOTEHY3€ MPsIMOYrOJbHOIO TPEyrojbHUKA, B PpEIICHUU
F€OMETPUUECKUX 3aj1au.

OnpenensaTh MapauIeIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
CeKyIasl.

Pemiats 3a1aun Ha kieTyaToi Oymare.

[IpoBOoAMTH BBIUMCICHHUS W HAaXOAWTh YMCIOBbIE M OYKBEHHBbIE 3HAUYEHHS YIJIOB B
FEOMETPUUYECKUX  3aJadaXx C  MWCIOJIb30BAaHUEM CYMMBI  yIJIOB TPEYrOJbHUKOB H
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 0Opa3oBaHHBIX IpPU IIEPECEUEHUH ABYX NapauIeIbHBIX
IpsSIMBIX CeKylIel. PemaTe npakTuuecknes3a auu Ha HaX0XI€HUE YIIIOB.

Bnagets nonsTreM cpellHel JIMHUU TPEYroJbHUKA U TPAaNeu,IPUMEHATh UX CBOWCTBA MpU
pELIEHNN T€OMETPUYECKUX 3a/1a4.

[TpuMeHsTh PU3HAKU [10100Ms TPEYTOJIbHUKOB B PEILIEHUH T€OMETPUYECKUX 3a/1a4.

[Tonws3oBatbest Teopemoii [Tudaropa amst pemeHuss reOMEeTpUYECKUX M MPaKTUYECKUX 3aay.

Brnagerp MOHATHSMU CHHYCa, KOCHHYycCa M TaHI'€HCAa OCTpPOro Yyrja HpsMOYTOJIbHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMHU NOHATUAMH I PEIIEHUATIPAKTUYECKUX 3a1a4.

Boruucnare (pa3nuyHbIMU CIOCOOaMH) TUIOIIAb TPEYTroAbHUKA U IUIOIIAH MHOTOYTOJIbHBIX
¢buryp (mosp3ysch, rie HeoOXOaUMO, KaIbKynaTopoM). [IpuMeHsITh MoTydeHHblE YMEHHUS B
IIPAKTUYECKHX 3a7a4ax.

Brnagets nOHATUSIMY BIUCAHHOTO U IIEHTPAIBHOI'O YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax.

[Tonb30BaTbes (opMysnaMy MPHUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHUH MEX/1y TPUTOHOMETPUYECKUMH BEJINUNHAMM.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JJISi HAXOXJIECHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHHE TPEYTOJIbHUKOBY), MPUMEHATh UX MPHU PELICHUH T€OMETPUUYECKUX
3ajau.



7 xJjaacce

TeMaTnyeckoe IJIAHMPOBaHUE

Ha3zpanue
pasnaesa (TemMbl)
Kypca (4ucio

OcHoBHoOe coepskaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

BCJIIMYMH, BBIYHUCJICHHUC OTPC3KOB
u

YTJIOB.

[Tepumerp u muomanb ¢uryp,
COCTaBJIEHHBIX u3
IPSMOYTOJIbHUKOB

4acoB)
[Ipocreiimme [Ipocreiimne  reomerpuyeckue [@OpMyYJIHMPOBATHL OCHOBHBIC IIOHATHUS U ONPEICIICHMUS.
OOBEKTHI: TOYKH, MPIMbIC,TY4YH
rCOMETPUIECKHUE " YIUIBI MHOTOYTOJIbHHK PacniozHaBaTh U3y4eHHbIE T'eOMETpUYECKUEe (PUTYpHI, OmpeneasiTb HX B3aUMHOE
b 2
" ToMAaHas pacrojoKeHHe, BBIMOJHATH 4YepTéX MO YCIOBUIO 3afaud (NP HAIMYUU
UT'yPbI :
yp BO3MOKHOCTH).
i HX CEORCTRA. CMmexHble U BEpTUKAIbHbIC 5 5
YTJIBI IIpoBoanTh mpocTelIe MOCTPOCHUSI C MOMOUIbIO LUPKYJIS M JIMHEHKHU (Ipu
W3mepenne HATMYUU BO3MOKHOCTH).
Pa6ora C MPOCTEHIINMHU
reoMeTPHYECKHX | uepTeskaMu MN3mepsiTh JIMHEWHBIE W YIJIOBBIE BEIMYUHBI IN€OMETPUYECKMX M IPAKTHYECKHUX
00BEKTOB.
BeJHYMH H3mepenue JUHEHHBIX u
YITIOBBIX OnpenensiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB, MPOBOAUTH IPYOyIO OLIEHKY
(14 ) X Pa3MepoB.

PemaTh 3a/1a4n Ha BEIYHUCIICHUE IJIMH OTPE3KOB U BCIIMYMNH YTJIOB.
PemaThb 337241 Ha B3aUMHOE PACIIOJIOKCHHUEC TCOMECTPUUCCKUX (I)I/Il"yp

HpOBO}II/ITb KJ'IaCCI/ICbI/IKaHI/IIO YIJI0B, BBIMUCJIATH JIMHEWHBIE U YTJIOBBIC BEIIMYNHBI,
IPOBOJAUTH HCO6XO)II/IMI)IG J0Ka3aTCIIbHBIC PaCCYXKICHUS.

3HAKOMMTBCS C HCTOPHEH Pa3BUTUS TEOMETPUN




TpeyrojibHuku

(22 v)

[lonsiTue 0 paBHBIX
TPEYrOJIbHUKAaX W IEPBUYHBIC
IIPEJICTaBICHUS 0  pPaBHBIX

(koHTpY’HTHBIX) ¢urypax. Tpu

pU3HaKa paBeHCTBa
TPEYTrOJbHUKOB.

[Tpu3naku paBeHCTBa
PSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CBolicTBO
MeMaHbI IIPSIMOYTOJILHOTO
TpPEeYroJabHUKA.

PaBHOOe1peHHbIE u

PaBHOCTOPOHHHE TPEYTOJIbHUKH.

[Ipuznaku u CBOICTBa
PaBHOOEPEHHOTO
TPEYrOJIbHUKA.

[IpotuB  OojblIel  CTOPOHBI

TPEYrOJIbHUKA JIEKUT OONBIIUI
yroia. [Ipocreiine HepaBeHCTBa

B reomerpuu. HepaBeHCTBO
TPEYrOJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTOJIBHBINA TPEYTOJILHUK C
yriom B 30°.

HCpBLIC IIOHATHA 0

J10Ka3aTCJIbCTBaX B TCOMCTPUHU

Pacno3HaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX uepTekax (C yKazaHUEM

[IPU3HAKOB).
BbiBoauTh ciencTBUsS  (PaBEHCTB  COOTBETCTBYIOIIMX —DJIEMEHTOB) M3  PABEHCTB
TPEYTrOJIEHUKOB.

@opMyJIMPOBATh OINPEICIICHUS: OCTPOYTOJIBHOTO, TYMOYrOJBHOIO, MPSMOYTOJIBHOIO,
paBHOOEPEHHOTO, PABHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIHAHBI
TPEYroJIbHUKA; CEPEAMHHOTO MEPIICHAUKYJIISIpa OTPE3Ka; IEpUMETpa TPEyroabHUKA.

@DopMyJIMPOBATH CBOMCTBA U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

Crpoutrhb 4yepTexu (NpU HAIMYUM BO3MOXXHOCTH), pemiaTh 3a4a4M C IIOMOIIbIO
HaXO0XKJICHUS PABHBIX TPEYTOJIbHUKOB.

[IpuMeHATH IPU3HAKK PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB B 33/1a4aXx.
Hcnoab30BaTh HUPPOBBIE PECYPCHI AJISA HCCJIEA0BAHUS CBOWCTB U3Y4aeMBbIX (QUTYD.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU




ITapaeqbHbIe [TapamnensHbie  TpsiMble, uX (@OPMYJIHPOBATH NOHATHE NTAPAJIICIBHBIX IPSAMBIX, HAXOAUTH IPAKTUYECKAE IPUMEPBI.
npsiMble,  cymma [cBOMcTBa, IlaTelii  mocryiar
VIIIOB Epcmma. Hakpecr nexamme, M3yyaTh cBOMCTBa YIJIOB, OOpa30BaHHBIX IPHU IEPECEUCHUM MapajUICNIbHBIX MPAMBIX
TPEyroJbLHUKA COOTBETCTBEHHBIE p |CCKYIICH.
OJIHOCTOPOHHUE yIJIbl
(14 1) 5 IIpoBoauTh HOKa3aTeNIbCTBA IMAPALICIBHOCTU JBYX MPSMBIX C IIOMOIIBIO YIVIOB,
o0Opa3oBaHHbIE npu o .
(06p p 00pa30BaHHBIX MPU MIEPECCUCHUH ITHX MPSIMBIX TPEThEH MPSIMOI. BBIYUCAATH CyMMYYTIJIOB
[IEPECEYCHUN napauIeIbHbIX
. TPEYrOJIbHUKA U MHOI'OYTOJIbHHKA.
MPSIMBIX CEKYIIEH).
Haxoauth uyucioBble 1 OyKBEHHbIE 3HAUEHHUS YIJIOB B F€OMETPUYECKHX 3a7ayax C
[IpusHaK TApaICILHOCTH \yerionp30BaHMEM TEOPEM O CyMME YTTIOB TPEYTOJIbHHKA U MHOTOYTOJIbHHKA.
OpsIMBIX ~ 4Y€pe3  PaBEHCTBO
pAcCTOSIHMIT OT TOueK OfHOM |SHAKOMHTBLCSH C HCTOPHeN Pa3BUTHS TCOMETPUH
MPSIMOM 10 BTOPOI IIPSIMOM.
CymMa yrjioB TpeyroJlbHHKa U
MHOT'OYT'OJIbHUKA.
BuelHue yriel TpeyrojabHUKa
OKpyKHOCTH n |OKpYyKHOCTb, XOpAbI u |@opMyaupoBaTh oOmpeaeaeHHs. OKPYXKHOCTH, XOpJbl, JAMAMETpa M KacaTeJbHOH K
KpYT. TUaMETpHI, ux CBOMCTBA. |OKPYKHOCTH.
KacarenbHass K  OKPYKHOCTH. .
I'eomeTpuueckue MN3yuarb uX CBOWCTBA, MNPU3HAKH, CTPOMThb YepTeX(MpU HAIUYUM BO3MOXKHOCTH).
OKpYy’>KHOCTb, BIIMCAHHAs B yroJl. "
MOCTPOEHUA ccJ1e10BaTh, B TOM YHCIIE MCNOJb3YS IM(POBbIE pecypchl: OKPYKHOCTb, BIMCAHHYIO B
P [Tonsatue o I'MT, npumenenue B . ’ vy unpp peeyp Py ’ o
OJI; LIEHTP OKPY>KHOCTH, BIMCAHHOM B YT'0JI; PABEHCTBO OTPE3KOB KAaCaTEIbHbIX.
(14 1) 3aJadax. buccekrpuca p O HEHIP OKRpYK ’ yroi p p

CepeIMHHBINA TMepHeHIUKYIIIpKaK
TEOMETPUUECKUE MECTa TOYEK.

OKpy»XHOCTb, OIHMCAHHAasl OKOJIO
TpeyrojibHUKa. BrnucaHHas B
TPEYTOJIbBHUK OKPY’KHOCTb.

HUcnoab3oBatb MeToa [ MT my1st mokazaTenbcTBa TEOPEM O TIEPECEUCHUH OMCCEKTPUCYTIIOB
TPECYTrOJIbHUKA U CCPCAMHHBIX TNECPIICHAUKYIAPOB K CTOPOHAM TPCYTOJIbHHKA C IMMOMOIIBIO
['MT.

OB.]'IaZ[eBaTb NOHSITUSIMH BIIMCAaHHONM M OIIMCAaHHOM Opr)KHOCTCﬁ TPCYroJIbHHUKa,
HaXO0AUTb HEHTPHI OTUX Opr'}KHOCTCI\/'I.

PemiaTh OCHOBHBIE 3aJa4yd Ha MNOOCTPOCHHE. yIjla, PaBHOI0O OAHHOMY, CCPCAMHHOIO




[Ipocreiimue

3aJa4uu Ha

[IEPIEHINKYJIApAa JAHHOIO OTpe3Ka; NpsSAMOM, MNPOXOASIIEH dYepe3 OaHHYI0 TOYKYy H

IOCTPOECHUE [EePICHINKYIISIPHOW JTaHHON TPSIMOW; OMCCEKTPHCH JAHHOTO YTJA; TPEYTOJIHHUKOB IIO
pa3IUYHBIM DJIIEMEHTAM.
3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUU
IloBTOpEHME, [loBTOpEeHHEe U 0000meHue [PemaTh 3a/1auM Ha MMOBTOPECHUE, WLTIOCTPUPYIOIINE CBI3H MEXKIY Pa3IMIHBIMU YaCTIMU
00001IEHME OCHOBHBIX ITOHATHI U METOJOB Kypca
Kypca
3HAHUHU
7 kJjacca

(49)
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KJIaCcC

Ha3Banue pa3nena
(Tembl) Kypca
(4mncy10 YacoB)

OcHoBHoOe coep KkaHue

OcHOBHbBIE BU/IbI 1€ATEIbHOCTH 00y4aI0IIUXCS

UeThIpéxyrobHu-
KH

(12 u)

[Tapanenorpamm, ero mpu3HaKu
u cBoicTBa. YacTHble ciyyau

napasuieJIorpaMMOB
(IpSIMOYTOJILHUK, pomo,
KBaJapaT), UX I[pU3HAKU U

cBoiictBa. Tpaneuus. PaBHoOokast
U IIPSIMOYTOJIbHAS TPaIlCIUH.

Y aBoeHue MCIUAHBI.

L{eHTpanbHas CUMMETpUs

I/I306pa>lcarb H HAXOJUTDb HAa UCPTECKax I‘IeThIpéXer.]'IBHI/IKI/I PAa3HBIX BUJAOB U UX 3JICMCHTBI.

@opMy.IUPOBATH ONpeAeseHusI: apajuieorpaMma, MpsIMOYToJIbHUKaA, poM0Oa, KBaapaTa,
Tpareny, paBHOOOKOW Tpanenuu, NpsiMoyrojibHON Tparneuny.

I[OKaZSI)IBaTb U HUCIHOJbB30BaTh IIPpU PpeElICHUM 3aJa4Y IIPpU3HAKHW U CBOICTBA:

rapajuiesiorpaMma, npsiMOyrojibHUKa, poM0Oa, KBajpara, Tpaleuuy, paBHOOOKON Tparneuuy,
[PSIMOYTOJIbHON Tparnenuu.

IIpuMeHATHh MeTO yJIBOCHUS MEIUAHBI TPEYTOJbHUKA.
Hcnoab3oBaTh U(GPOBBIC peCypChI sl UCCIICIOBAHUS CBOMCTB U3y4aeMbIX (hUryp.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU

Teopema Paseca
U TeopemMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
MoA00HbIE

TPEeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHAIBHBIX OTPE3KAX.

CpenHsiss JIMHUSI TPEYTroJIbHUKA.
Tpaneuus, e€ cpeaHss JIMHUS.

[ [ponnopumoHaIbHbIE OTpPE3KH,

[IOCTPOCHUE 4ETBEPTOrO

[IPOIMMOPLHHUOHAJIBHOI'O OTPE3KaA.

CBoiicTBa  IIEHTpa  Macc B

TPEYrOJIbHUKE.

HpOBOIlI/ITb MOCTPOECHUA C TTOMOIIBIO IUPKYIIA U JIMHEWKH C HCIIOJIb30BaHUE TCOPCMbI

Qaneca W TEOpeMBl O NPONOPLUUOHAIBHBIX  OTpPE3KaX, CTPOMTb  YETBEPTHIN

PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOYKHOCTH).

HpOBOIlI/ITb A0Ka3aTeJbCTBO TOro, 4YT0 MCAWAHbI TPCYTOJIbHUKA IIEPECCKAIOTCA B OJHOM
TOYKEC, 1 HAXOAUTDb CBA3b C HCHTPOM MacC, HAXOAUTH OTHOIICHUE, B KOTOPOM MCIMAHBI
JACIIATCA TOYKOM UX epe CCUCHUA.

Haxoautsb HOIIO6HBIC TPCYTrOJIbHUKU Ha T'OTOBBIX qCpTEeIKax C YKa3aHHueM

COOTBCTCTBYIOIIHX IIPU3HAKOB HOHO6I/I$I.

PemaTh 3aga4m Ha HOII06HLIC TPECYTOJIbHUKH C TIOMOUIBIO CaMOCTOSTCIBHOT'O ITOCTPOCHUA




[Tomo0OHBIE TpEyroabHUKH. Tpu [4epTexel (pH HATUYMKU BO3MOXKHOCTH) M HAX0XKJICHUS IOJOOHBIX TPEYTOJbHUKOB.

[IpU3HaKa rnoxoous
TpeyronbiKoB.  [IpaKTidecKoe [IpoBoAUTH 10KA3aTeIbCTBA C UCIIOIH30BAHUEM ITPU3HAKOB OJO0HS.
[IpUMEHEHHE

Jloka3pIBATh TPU MPHU3HAKA MOAO0US TPEYTrOJILHUKOB.
[IpuMeHSITH [0JIy4eHHbIE 3HAHUS IPU PEILICHUU T€OMETPHUUECKUX U MPAKTUYECKUX 3a]1a4.

3HAKOMUTBLCH C MCTOPUEN PAa3BUTHUS T€OMETPUH

IL1omans.
Haxoxnenue
10 ei
TPEYTroJbHHUKOB H
MHOT0YT0JIbHBIX
¢uryp. Inomaau
MoA00HbIX (uryp

(14 v)

[lonsatne 00 oOmell Teopuu
TUIOIIIA/IH.

DopmyJIbl JUTS TUIOIIAIA
TPEYroJIbHUKA,

napauienorpamma. OTHOLIEHUE
[UIOIIAZIEH  TPEYrOJIbHUKOB C
OOIIMM OCHOBaHUEM U 001IIEH

BBLICOTOM.

Brraucnenue i nehE
CIIOKHBIX buryp yepes
pa3zbueHue Ha  4acTu H
JTOCTPOCHHUE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[Tnomanu TOMOOHBIX  UTYD.
Brruncinenue IJIOIIAIEH.

OsiafeBaTh NePBUYHBIMHU MpPeICTABJEHUSIMH 00 o0Iiell Teopuu Iuiomanu (Mepsl),
(opMmynupoBaTh CBOMCTBA IUIOIAAH, BBISICHATh MUX HATJISIHBIA CMBICI.

BbIBoANTH (HYOPMYJIBI TUIOMIAIN MTAPAIIEIOTPAMMa, TPEYTOIbHUKA, TPANEH U3 (HOPMYJIbI
[UI0IIAM MPSIMOYTOJIbHUKA (KBaJpaTa).

BbiBoauTh (QOpMYIIBI TUIOIIAIN BBITYKJIOTO YETHIPEX YrOJIbHUKA Yepe3 AMAaroHaau U yroj
MEXIy HUMH.

Haxoauth miomanu ¢uryp, m300pakEHHBIX Ha KiIeT4yaTod Oymare, HMCHOJIb30BATh
pa30ueHNe Ha YacTu U JOCTPOeHHUE (MPU HATUYHH BO3ZMOYKHOCTH).

Pa36npaTb NpuMepbl  UCIIOJIBE30BaHUA BCIIOMOTaTeIbHOM

TCOMECTPHUYCCKUX 3aJiay.

mionaan  ajig  pCHICHUA

Haxoauth miomaau nogo0HbIX Guryp.
BbIuncasaTh 110 pa3IUuIHBIX MHOTOYTOIBHBIX (QUTYD.

PemaTh 3aga4u Ha ILIOMIAJb C MPAKTUYCCKUM COJACPIKaHUEM




3anaun c IIPAaKTUYECKUM
cogep:kanueM. Penienue 3anad ¢
[TOMOLIbIO METO/A

BCIIOMOTaTEIbHOU IIJIOIAIN

Teopema
ITugaropa
HaYajIa
TPUTOHOMETPHUH

(10 u)

u

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPHMCHEHHE.

Ob6parnas Teopema [Tudaropa.

Onpenenenue
TPUTOHOMETPUYECKUX  (YHKIUI
OCTpPOTO yria,
TPUTOHOMETPUYECKHUE

COOTHOLIEHHUSI B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHo1IEHNs MEXAY CTOPOHAMU
B IIPSIMOYTOJIBHBIX
TPEYroJbHUKAX C yriiaMu B 45° u

45°; 30° n 60°

loka3zbiBaTh Teopemy [Iudaropa, ucnoab3oBaTh €€ B MPAKTUUECKUX BBIYUCICHUSX.

@opMyJIMpOBaTh  ONpEJCNCHUsT TPUTOHOMETPUYECKHX (DYHKUUH  OCTpOro

yria,
MPOBEPSITH UX KOPPEKTHOCTD.

BoiBoauThH TPUTOHOMCTPUYCCKHUEC COOTHOUICHUA B IIPAMOYTOJIBHOM TPCYT'OJIBHUKCE.

HcciieoBaTh COOTHOIICHUST MEXKAY CTOPOHAMHU B MPSIMOYTOJBHBIX TPEYrOJbHHUKAX C
yriaamu B 45° 1 45°; 30° u 60°.

Hcnoab30BaTh GOpMyIIbl IPUBEACHUS M OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO IS
HAaXOXJACHUS COOTHOUIEHMM MEXIy TPUTOHOMETPUYECKHUMH (QYHKIUSAMHU pa3IMYHBIX
OCTPBIX YIJIOB.

IIpuMeHSATH [TOJyYEHHBIE 3HAaHUS U YMEHMS IPU PELLICHUH NTPAKTHYECKUX 3a/1a4.

3HAKOMHTBCS ¢ MICTOPUEH Pa3BUTHS FEOMETPUU




YTbl
OKPYKHOCTH.
Bnucannrnie

1 OIITMCAHHBbIEC

YeThIPeXyroJibHU-
KH.

KacareanHblIe

K OKPYKHOCTH.

Briucannple © = LEHTpaJIbHBIE
YTJIbI,

YroJl MEXIy KacarelbHOM U
XOPJIOH.

Yriel  Mexay ~— XopaamMu M
CEKYILNMHU.

Bnucannsie u ONMCaHHbIE

YETBIPEXYTOJIBHUKH, UX ITPU3HAKU
u cBoiicTBa. [IpuMeHeHHMe STHX

®opMyJIMPOBATh OCHOBHBIE OIIPE/IETICHMS], CBSI3aHHBIE C YIJIaMU B KpyTe (BIIMCAaHHBIH yrod,
LIEHTPAJIBHBINA yroJI).

HaXOJII/ITL BIIMCAHHBIC YTJIbI, OMMUPAOIMIKUCCA Ha OAHY AYTY, BBIYUCIATD YIJIbl C ITIOMOIIBIO
TCOPCMbI O BIIMCAHHBLIX YIJiaX, TCOPEMbl O BIHMCAHHOM ‘-ICTBIpéxyI‘OHLHI/IKe, TCOPCMBI O
LHCHTPAaJIbHOM YTJIC.

HccienoBaThb, B TOM YHCJIE C TIOMOILIBIO IU(PPOBBIX PECYPCOB, BIIMCAHHBIC U ONMUCAHHBIC
4EeThIPEXYTOJIbHUKY, BBIBOAUTH UX CBOWCTBA U PU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U IIPHU3HAKHW IIPpU pCHICHUHA 3a1a4

CBONCTB
Kacanue
OKPYKHOCTeM pU pEIIEHUH T'€OMETPUYECKUX
3a1a4.
(13 u)
B3anMHOE pacnosnoxeHue IByX
OKPY’KHOCTEH. Kacannue
OKPY>KHOCTEN
IToBTOpEHUE, [ToBTOpEHNE OCHOBHBIX NMOHATHH (PemaTh 3aa4M Ha NOBTOPEHHE, WIIIOCTPUPYIOIINE CBSA3H MEXIY Pa3IMYHBIMHU YacTSIMU
o0o0menne 3HAHMI 1 Kypca
(4 a) METOJIOB KypcoB 7 W 8 KJIaccos,

000011IeHrEe 3HAHUHA
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KJIaCC

Ha3anue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHOBHOe coJiepKaHue

OcHOBHbBIE BHUABI J€ATCJIBHOCTH oﬁyqaloumxca

4acoB)
Tpuronomerpusi. [[lonarue  cuHyca, KocuHyca,POpMyJMpoOBATH ONpedeJleHMs  TPUTOHOMETPUUYECKUX (PYHKIUI TYIBIX U MPSIMbIX
TaHreHCa OCTPOro yria, (pOpMyJIblyIJIOB.
Cunyc, KOCHHYC,

TaHreHc yriaos ot 0

IIPUBCICHUS.

Haxoaurth CHUHYC, KOCUHYC, TAHI'CHC YIJIOB TPCYIr'OJIbHUKA I10 Ta6JII/IIIaM H 4epe3

no 180 rpanymB.OHpeﬂeﬂeHHe COOTHOLICHUS CTOPOH B TPEYIOJIbHUKE.
®opMmy.JIbI TPUTOHOMETPUYECKUX .
Hcnoab30BaTh (GOpMYIBl MPUBEICHUS JUISI BBIYMCICHUS TPUTOHOMETPUYECKHUX (HYHKIIMN
NpUBeICHNUS. . o o
¢bynkuuit yrmos ot 0° mo 180°. |TymbIxX yrios.

(16 )
Pemenue Haxoxnenne IUIMH CTOpPOH U |[BBIBOAMTBH TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C paliyCcoM ONMMCAHHON OKPYXHOCTH).
TPEYroJIbHMKOB.  [BEJIMYHUH YIJIOB TPEYTOJIbHUKOB.
Teopembl Haxoauth CHHYC, KOCUHYC, TAHI'€HC YIJIOB TPEYTOJIbHUKA U CTOPOHBI TPEYTOJIbHUKA YEpe3
KOCHHYCOB HKOCHHYC A CHHYC PAMOIO 1 TPUTOHOMETpHUUYECKHUE (PYHKIIUU YTIIOB.
CHHVCOR TYIIOTO yria. Teopema

ycos. kocHHyCOB(06OGMEHHA) Pemiath TpeyroibHMK, HCIOIb3Yys ONpPEIEICHNUsS] TPUTOHOMETPUUECKUX (DYHKIUI OCTPOro
(14 u) TeopeMa CHHYCOB (¢ paguycom |YT71d, TEOPEMY CHHYCOB 1 KOCHHYCOB.

OTMCAaHHOUW OKPY>KHOCTH).

IJIomaau
qepe3 JABEC
CTOPOHBI M YTOJ MCXKIAY HHUMH.

dopmya

TPEYrOJIbHUKA
dopmynna IJIOIA!
yepes
TMaroHaJld U yroj MeXIy HUMHU.

YETBIPEX YT OJIbHUKA €ro

Pemath HecTaHIapPTHBIE MTPAKTUYECKHE 33/1a4H, CBOJSIIMECS K HAXO0XKJIEHUIO Pa3IMYHbIX
HJIEMEHTOB TPEYroJIbHUKA




[IpakTueckoe [IpUMEHEHUE

JOKAa3aHHBIX TCOPEM

IIpeoopazoBanue |[lonstue o  npeobOpazoBannnOCBaMBAThL MOHATHE IPEOOPa3OBaHMA IOAO0US.
nmoaoous. [1o100us.
HccnenoBath OTHOIICHHUE JIMHEHHBIX 3JEMEHTOB (PUIYyp MpHU MPeoOpa3oBaHUU MOJOOUS.
(8u) CoOTBETCTBCHHBIE SIEMEHTEIHaxoauTh MPUMEPHI MO00MS B OKPY)KAIOIIEH eHCTBUTEIILHOCTH.
Mo00HBIX (UTYP.
Pemath reomeTpuueckue 3a7aud U 3aJla4yd U3 PEAIbHOM KU3HU C MCIOJIb30BaHUEM
[IPU3HAKOB MOJI0OHBIX TPEYTOJIbHUKOB.
MeTpuyeckue Teopema 0 MpOU3BeICHUU BBIBOAUTH METPUUECKUE COOTHOILLIECHUS MEXKY OTPE3KaMH XOpJl, CEKYIINX U KacaTeIbHbIX
COOTHOIIEHUSI B [OTPE3KOB  XOpJA, TeopeMa O |C UCIOJIb30BAHUEM BIIMCAHHBIX YIJTIOB U TMOJAOOHBIX TPEYrOJbHUKOB.
OKPY’KHOCTH. MPOU3BE/ICHUU OTPE3KOB .
Hcnoab30BaTh TEOpEMBbl O MPOU3BEICHUHM OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeJbHOU
CEeKYIIUX, TeopeMa O KBaJpaTe _
(8 u) [IPU PELLIEHUH 3a/1a4, IOCTPOCHUH YEepPTEXKEN HA MPAKTUUECKUX 3aAHITHUIX

kacareqbHOU. [IpuMeHeHne B

PCUICHUU I'COMCTPHUUCCKUX 3a/[a4

BexTopsi (12 1)

Onpenenenue BEKTOPOB,
CJIO)KEHUE M Pa3sHOCTb BEKTOPOB,

YMHOKCHHE BCKTOPAa HA YUCIIO.

DuU3N4EeCKUl U TeOMETPUUECKUI
CMBICII BEKTOPOB.

HNcnonb30BaTh BEKTOPHI KaK HAMPABJICHHBIE OTPE3KH, MCCIAEI0BATH T€OMETPUICCKHIMA
(mepemenienre) U GU3NIECKH (CUTa) CMBICTBI BEKTOPOB.

3HATH ompenejieHUsi CyMMbl U Pa3HOCTH BEKTOPOB, YMHOXEHMsSI BEKTOpa Ha 4YHCIIO,
HCCIeA0BATH TEOMETPUUYECKUN U (PU3UUECKHI CMBICIIBI ATUX ONepaIuil.

Pemartpb TCOMCTPHUICCKUC 3aa4U C UCIIOJIb30BAHUECM BEKTOPOB.

Paznoxxenue BCKTOpa 1O JIBYM




HEKOJUIMHEAPHBIM BEKTOpaM.

KoopauHatsl BeKTOpa.

CkanspHoe MIPOU3BEICHHE
BEKTOpPOB, €r0 IMPUMEHEHHE IS

HAXOXIACHUA OJIMH U YIJTIOB.

Pemienne 3amad ¢ IIOMOLIBIO
BEKTOPOB.
[IpuMeHeHHe  BEKTOPOB  JUI

pemieHuss 3ada4 KUHEMAaTHKU U
MEXaHUKHU. MeTol KOOpAUHATIIPU
pELIEHUN T€OMETPUYECKUX3a/1au.

cnonn3oBanue METOoIa

KOOpAUHAT B MPAKTHUICCKUX

3agadax

PackiaabIBaTh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnoab30BaTh CKaIsipHOE MTPOU3BE/ICHUE BEKTOPOB, BBIBOAUTH €0 OCHOBHBIE CBOMCTBA.
Bo1uucjasaTs cymMmmy, pa3HOCTb U CKAJIIPHOE MTPOU3BE/ICHHE BEKTOPOB B KOOPIMHATAX.

HpI/IMeHﬂTb CKaJIApHOC NPOU3BCACHUC JJI HAXOXKACHUA NJIMH U YTJIOB.

Hcnonb30BaTh CBOMCTBA YIiIOBOro koddduiMenta npsaMoi npu peuieHuu 3aaad, 1is
oTpezieNIeHUs] PACIIOIOKEHUS TPSIMOH.

HpI/IMeHﬂTB KOOPAUHATHI IIPpHU PCHICHHUH I'COMCTPUUCCKUX U ITPAKTUYCCKHX 3aaad, IJIA
[IOCTPOCHHUA MAaTCMATHICCKUX MOI[GJ'IGﬁ pPCalibHBIX 3a/1a4 («MGTOI[ KOOpI[I/IHaT»).

[losib30BaTHLCS 17151 IOCTPOCHUS U HUCCIIEIOBAaHUHN IU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBCS € HCTOPHUEH Pa3BUTHS T€OMETPUU

IloBTOpEHME,
00001IEHME,
cHCTeMAaTH3aMs
3HAHU I

(10 9)

[ToBTOpEHNE OCHOBHBIX MOHITUI

u  MerogoB  kypcoB  7—10
KJ1aCCOB, 00001enne "
CHUCTEMaTU3aLUs 3HaHUM.
[Ipocreiimine  reoMeTpudecKue
burypsl U  UX  CBOICTBa.
W3mepenue F€OMETPUYECKUX
BEJIMYHH.

TpeyroJIbHUKN.
[lapajutenbHbIE 51

[EPIEHAUKYJIPHBIE IPSIMBIE.

OmnepupoBarb ¢urypa,
paBHOOEAPEHHBI W PAaBHOCTOPOHHUN TPEYrOJbHUKH,

MOHATHAMM: TOYKa, TMpsAMas, yrodm,

MIPSIMOYTOJIBHBIA  TPEYT'OJIBHUK,

MHOI'OYT'OJIbHHK,

MearaHa, OUCCEKTpUCa U BbICOTA TPEYroJbHUKA, MapauieJIorpaMM, poMO, MPsIMOYTOJIbHUK,

KBaJpar, OKPY’KHOCTb, ¢uryp,
TPEYrOJIbHUKOB; NTAPAJIICIIBHOCTD U NMEPICHANKYISIPHOCTD IMIPSIMBIX, YTOJ MEXKAY NMPSMBIMH,

Tpanemus; KacareibHas; paBEHCTBO M  Iojao0ue
CHMMETPHSI OTHOCUTEIHHO TOYKH M TIPSIMOM; JUTHHA, pacCTOSTHUE, BEIMYMHA YTJIa, IIOIIA b,

MepUMeTp.

Hcnoab3oBath GpopMyJibl: IepuMeTpa U IUIOMAAN MHOTOYTOJIBHUKOB, JUTMHBI OKPYKHOCTH
U TUIOIIAIU KpyTa, 00bEMa MPsIMOYTOJIbHOTO Mapajuieenunesa.

OHepI/IpﬂBaTb MNOHATUAMM: MIPAMOYTOJIBHAsA CUCTEMA KOOPAUHAT, BEKTOP, MCIIOJb30BATDH
OTU MOHATHUA Ui NPCACTABJICHUA HNAHHBIX W PCHICHUA 3a/a4, B TOM 4YUCIC U3 JPYIrux




OKpy’>KHOCTB u KpYT.
['eomeTpruyeckue  MOCTPOEHUS.
VY riel B OKPY>KHOCTH.
BricaHHple M ONMCaHHbIE
OKPY>KHOCTH MHOT'OYTI'OJIbHUKOB.
[Ipsimas 51 OKPY’KHOCTb.
UeTblpéXxyroibHUKU. Brincanusie
141 OIMCaHHbIC
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u Hauana
TPUTOHOMETPUH. Pemenne
OOIINX TPEYTOJIbHUKOB.

HpaBI/IJ'IBHBIG MHOT'OYT'OJIbHUKH.

[IpeobpazoBanus TIJIOCKOCTH.
J[BrOKEHUS. [TonoGwue.
Cummerpus.

[Irontans. Brruncienue

woraneit. [hnomanayu moaoOHbBIX
buryp.

HeKapTOBBI KOOpJAWHAThI Ha
IIJIOCKOCTH.

BekTophl Ha MIIOCKOCTH

y4eOHBIX MPEIMETOB.

Pemiate 3aa4d Ha NOBTOPEHUE OCHOBHBIX IIOHATUM, WUIIOCTPALAIO CBA3EH MEXAY
Pa3JIMYHBIMU YaCTSIMU Kypca.

Bri0upaTs MeTOX 17151 PEIICHUS 3a/1a4H.

Pemarthb 3aJavuM 13 HOBCGHHGBHOﬁ JKHN3HHU




10 kaacce

Ha3zBanue
pa3aeJia (TeMbl)

Kypca (4ucjio
4acoB)

OcHoBHoOe coepKkaHue

OcHOBHBIE BU/IbI 1€ATEJIBHOCTH 00y4al0IIUXCS

J/lekapToOBbI
KOOPAMHATHI
MJIOCKOCTH

Ha

(16 )

I[eKapTOBH KOOpAUWHATBI TOYCK
Ha ITIJIOCKOCTH.

Vrinosoi

yria
"

YpaBHEHHE MPSIMOH.
KOO QHUIHUEHT, TaHTEHC
HAKJIOHA,  IapauleIbHbIe

[IEPICHIUKYIISIPHBIC TIPSIMBIE.

YpaBHEHUE
Haxox/ieHne KOOpJIHWHAT TOYeK
OKPY>KHOCTH

OKPYHOCTH.
[epeceueHUs "
MIPSIMOM.

MeTo KOOpAMHAT IIPH  PELLIEHUN
reOMETPUUYECKUX 3a7ad.

lcnons30BaHue METOda

KOOpAUHAT B MPAKTUICCKUX

3agadax

OcBauBaTh NMOHATHE HpSIMOerJIBHOfI CUCTCMbI KOOpAMWHAT, ACKAPTOBBIX KOOPpAMWHAT
TOYKH.

BbiBoaMTH ypaBHEHHE MPSMOMl U OKPY)KHOCTH. BbIeJsITh MONHBIN KBaapaT IS
HaxO0>KJICHUS LIEHTPA U PaJInyca OKPYKHOCTH 10 €€ ypaBHEHUIO.

Pemath 3aja4yM Ha HaAXO0XKJCHHE TOUYCK IEPECCUCHUA IIPAMBIX H OKPY)KHOCTGP'I C
IIOMOIIIBIO MCTOJa KOOpAWHAT.

M cnoJib30BaTh CBOICTBA yriIOBOro KO3 HIreHTa NpsAMOi NpU PEUICHUH 3a1ad, s
OIPEIEICHUS PACIIONOKEHUS TIPSIMOM.

IIpyMeHATh KOOPAMHATHI IPU PELICHUN TEOMETPUYECKUX W MPAKTUYECKUX 3a1ad, Ui
MOCTPOSHHSI MAaTEMAaTHUECKUX MOJIeIeH pealbHbIX 3aay («METOJl KOOPIUHATY).

[Moab30BaTHCA [J151 TOCTPOCHUS M CCIIEIOBAaHUN ITU(DPOBBIMU pecypcami.

3HAKOMHTBLCS C HMCTOPHEH Pa3BUTHS FEOMETPUH

IIpaBuiabHbIE
MHOI'O0YI'0JIbHUKH.

JlJInHA OKPYXKHOCTH

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKH,

BBIYHCIICHUC nux

JlnvHa 1yrv OKPYKHOCTH.

9JICMCHTOB.
Uucao m U aauHa OKPY’KHOCTH.

(I)OpMyJII/IPOBaTb OIPEACICHUC ITPABUJIBHBIX MHOI'OYT'OJIbHUKOB, HAXOAUTDb UX DJICMCHTEI.

[lo1b30BaTHCA IOHATUEM JITTUHBI OKPYKHOCTH, BBEAEHHBIM C IIOMOIIBIO MPABUIBHBIX
MHOTOYT'OJIbHUKOB, ONpeleJsiTh YHUCIIO T, JUIMHY AYTH U paJiuaHHyIO Mepy yria.

IIpoBoaMTH Mepexoj OT PaIMaHHONW MEPHI yTJia K IPayCHON U HA00OPOT.




U II0IIAAb Kpyra.

Pannannas mepa yria.

OnpenensiTh MIOIMIAAL KPyTa.

Bourunciienue [1nomans kpyra u ero 31eMeHTOB BbIBOAMTH opMyJIbl (B TpayCHON M paguaHHON Mepe) JUIsl IJIUH AYT, TUIOIIaAeH
iomanaei CEKTOPOB U CETMEHTOB.
(cexTopa u CEerMEHTA).
(16 q) Brruncnenne miomaneil  ¢uryp,BeIYHCAATE omanm GUryp, BKIIOYAOMIUX SIEMEHThI OKPYKHOCTH (KpyTa).
BKJIFOYAIOIIUX 3JIEMEHTHI Kpyra
HaxoauTh momaay B 3a/1a4ax peajbHOM KU3HU
J[BUzKeHU S [loHsiTHE O MBUXKEHUUIUIOCKOCTH. [Pa30upars mnpuMepbl, WUIIOCTPUPYIOIIME TOHSATUS JABUXKEHUS, IEHTPOB U Oceil
MJI0CKOCTH [lapanienbHbIit MEPEHOC, [CHMMETPHH.
noBopoT u cummerpusi. Ocu u .
(10 v) LLCHTPbI CHMMCTPHHL @opMyJIMpPOBATh ONpEICICHUS NapajuIeIbHOTO IMEpeHoca, IOBOpOTa U OCEBOM
cuMMeTpud. BBIBOAUTDH UX CBOMCTBA, HAXOAUTH HEMOIBU)KHBIE TOUKH.
[IpocTeline  OpUMEHEHHUS B . .
peIICHIH 38181 HaxoauTh HEHTPHI M OCH CHMMETPHIA TPOCTEHIIIHX QUTYP.
[IpuMeHSITH MapaIeNbHbIN IEPEHOC U CHMMETPHIO TIPU PEIICHUH T€OMETPUUYECKUX 3a1au
(pa30bupathb MpUMepHI).
Hcnonab30BaTh 1Jis TOCTPOEHUS U UCCIIEIOBAHUM IU(PPOBBIE PECYPCHI
I[loBTOpEHue, [loBTOpEeHNE OCHOBHBIX MOHATHIM |[OmepupoBaTh MNOHATHAMM: (Qurypa, TOUYKa, TMpsAMas, Yroil, MHOTOYTOJbHUK,
00o0meHue, u  MeToJoB KypcoB 7—10 |paBHOOEIPEHHBI W PaBHOCTOPOHHUH TPEYrOJIBHUKH, MPAMOYTOIBHBIA TPEYrOJbHUK,
CHCTeMATH3alUMs  |KJIACCOB, 000011eHNe U (MeauaHa, OMCCEKTPHUCa U BBHICOTA TPEYTOIbHUKA, ITapajuiesiorpaMM, poMO, MPSIMOYTOIHHUK,
3HAHUI’ CUCTEMaTH3aIus 3HaHWM. [KBaJpaT, Tpameuus; OKPYXKHOCThb, KacaTelibHasi; pPaBEeHCTBO H mojobue uryp,
[Ipocreifliine  reoMeTpUUYECKHE [TPEYTrOJIbHUKOB; MAPAIETbHOCTh U NEPHEHANKYISAPHOCTh MPAMBIX, YTOJI MEXKY MPSMBIMHU,
(26 1) ¢buryppl ¥  HUX  CBOWCTBA. [CUMMETpPH OTHOCHUTEIHHO TOUYKH M MPSIMOU; AJTMHA, PACCTOSHUE, BETUYMHA YTIia, TUIOIIa/lb,
N3mepenue F€OMETPUUECKHUX [IEPUMETP.
BEJINYMH.
Hcnoab3oBath GopMyJibl: IEPUMETPA U TUIOLIAAN MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH
TpeyroabHHUKH. U TUTOIIAIU Kpyra, 00bEMa MpsSMOYTOIBHOTO Mapaliesenumnesa.
[TapasenbHble u |OnepupoBaTh NOHATUSIMH: [IPSMOYTOJIbHAS CUCTEMAa KOOPAUHAT, BEKTOP; MCIOJIb30BaTh

OTW IOHATHA I NMPEACTABICHUA OAaHHBIX W PCHICHUA 3aJad, B TOM UYHUCIC U3 APYIrux




[EePIECHIUKYIIAPHBIE TIPSIMBbIE.

OKpy>KHOCTb 51 KpYT.
['ecomeTpuyeckue  IOCTPOCHMUS.
Y Iuibl B OKPY>KHOCTH.
BrnucanHple U ONMCaHHbIE
OKPY>KHOCTH MHOT'OYT'OJIBHUKOB.

[Ipsamas 51 OKPY’KHOCTb.
UeTbIpE€XyrosbHUKU. Bricanubie
151 OIMCaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u Hagana
TPUTOHOMETPHUH. Pewenne
OOIINX TPEYTOJILHUKOB.

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus TIJIOCKOCTH,
JIBYOKEHUS. [TonoGwue.
Cummerpust.

[Imomans. Brruncnenue

mromaaeii. Ilnomann 1momgo0HBIX
¢buryp.

I[eKapTOBLI KOOPAWHATHBI HAa
TIJIOCKOCTH.

BCKTOpBI Ha IIJTOCKOCTH

yueOHBIX TpeaAMeTOB. PemiaTh 3a1auM Ha TOBTOPEHHE OCHOBHBIX MOHITUH, HITIOCTPAITUIO
CBA3EHM MEX 1Y pa3IMYHbIMU YacTsAMU Kypca. BoIOMpaTh MeTox 115 peleHus 3a1a4u.

Pemrartn 3a1a4u U3 MOBCEJHEBHOM KHU3HU.




«BEPOSATHOCTDb U CTATUCTUKA» 8—10 KJIACCBI

Ienn n3yyenust yueGHOro Kypca

B coBpemenHOM 11 (PpOBOM MUpE BEPOATHOCTD U CTATUCTUKA IPHOOPETAIOT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKU 3PEHMS NMPAKTUYECKUX NPUIIOKEHUHM, TaKU UX POJIM B 00pa3oBaHUM,
HE00X0AMMOM KaXJIoMy uesioBeKy. Bo3pacTaer uncio npodeccuii, npu oBIaeHUN KOTOPBIMH
TpeOyeTcst xopomas 0a3oBas TOATOTOBKA B 00JacTH BEPOATHOCTH M CTATUCTHKH, TaKas
MOJIrOTOBKA BaKHA I MPOJOJDKEHUs 00pa3oBaHMA M Ui YCHEIIHOW NpodeccHOHaNbHOM
Kapbepsbl.

Kaxnplii 4enoBeKk IIOCTOSIHHO INPUHMMAET PEIIEHUS Ha OCHOBE HMMEIOIIUXCSY HEro
JTaHHBIX. A 17 0OOCHOBAaHHOTO NPHUHATHUS PEUICHUS B YCIOBMAX HEAOCTaTKa WM HM30BITKA
uHbopMalUd HEoOXOIUMO, B TOM YHCIE XOPOUIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M
CTaTUCTUYECKOE MBIILIJIEHUE.

VMIMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIMMOCTh C(HOPMHUPOBATH Yy OOYUYaAIOUIMXCS
(YHKIMOHATBHYIO TPaMOTHOCTb, BKIIOYAIONIIYyI0 B ce0si B KadyeCcTBE HEOTHEMIIEMOM
COCTABJIAIOLIEH yMEHME BOCHPUHUMAThb M KPUTHUYECKH aHAJIU3UpPOBaTh HH(OpMaIuio,
MPEJCTABICHHYIO B PA3JIMYHBIX (hopMax, MOHUMATHBEPOSITHOCTHBIM XapaKTep MHOTUX PeaIbHBIX
IIPOLIECCOB U 3aBUCUMOCTEH, IPOM3BOAUTH IIPOCTEHIIINE BEPOATHOCTHBIE PACYETHI. 3HAKOMCTBO C
OCHOBHBIMH NPUHIUIIAMH cOOpa, aHAJIN3a U MPECTABICHUS JAHHBIX U3 PA3JIMYHBIX chep KUZHH
of1iecTBa U rocygapcTBa npuoliaeT odydarommxces K oOliecTBeHHbIMUHTEpecaM. M3yuenue
OCHOB KOMOWHATOPHUKH Pa3BUBAET HABBIKM OPTaHU3ALMU Iepedopa 1 MmoAcyYETa Ynuciia BApHAHTOB,
B TOM YHCIIe, B NPUKIAIHBIX 3a7ayaX. 3HAKOMCTBO C OCHOBaMM TeOpuu TIpadoB cO3AAET
MaTeMaTHYeCcKuil QyHIaMeHT Uil (OPMUPOBAHUS KOMIETEHLMH B 00JIaCTH MH(OPMATUKH U
nupoBelx TexHojorui. IloMumo 3TOro, mHpM H3Y4eHUM CTATUCTHUKM M BEPOATHOCTH
00OTamaTcsl MPEICTaBICHUS] YYalIuXCs O COBPEMEHHOW KapTHHE MHpa M METOAax ero
uccieioBaHusi, (OpMUPYETCs NOHUMAHME POJIM CTATUCTHKM KaK MCTOYHHMKA COLMAIbHO
3HAYUMOM MH(OPMALIUU U 3aKJIaJIbIBAIOTCS. OCHOBBI BEPOSATHOCTHOI'O MBILIUICHHUS.

B cooTrBercTBUM C JaHHBIMM LEISIMM B CTPYKTYpe IporpamMmbl y4eOHOro Kypca
«BeposTHOCTP M CTaTUCTUKA» OCHOBHOM WIKOJIBI BBIIEJICHBI CIEAYIOLIUE COAECpPKATEIbHO-
MeToaudeckue TMHUK: «lIpencraBieHne TaHHBIX U ONUCATEIbHAsACTaTUCTHKAY; «BeposTHOCTDY;
«2nemMeHThl KOMOMHATOPUKHY; «BBenenune B Teoputo rpadoBy.

Conepxanne nuHuu «lIpencraBiaeHune JaHHBIX M ONUCATENbHAs CTATHUCTUKA» CIYXKHUT
OCHOBOM 1711 popMHpOBaHUS HABBIKOB PadOTHl ¢ MH(OpPMaLMEN: OT YTEHHs] U UHTEPIIpEeTaluu
uHbopMalMy, TMpeAcTaBIeHHOW B Tabnuuax, Ha JuarpaMmMax W Tpadukax g0 cOopa,
MIPE/ICTAaBICHMS U aHAIN3a JaHHBIX C UCTIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTHK CPETHUX
upaccenBanus. Pabotas ¢ JaHHbIMM, OOyuarommecs y4yaTcs CUMTHIBaTb M MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apTYMEHTUPOBATh U KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBIIUIATH
Haja (akTopaMH, BBI3BIBAIOIIMMHI U3MEHUMBOCTD, U OLICHUBATh UX BIMSHUE HA paccCMaTpUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

WHTynTHBHOE  NpPEACTAaBIEHHWE O  CIy4yallHOW  W3MEHUYMBOCTH,  HCCIIEJOBaHHE
3aKOHOMEPHOCTEH M TEHJEHLWN CTaHOBHUTCS MOTHBHUPYIOLIEH OCHOBOM I M3YyYEHHUs TEOPUHU
BEPOATHOCTEN. boiblloe 3HaUeHNE 3/1€Ch UMEIOT MPAKTUUECKNE 3aJaHUsl, B YACTHOCTH OIBITHI C
KJIACCMYECKUMHM BEPOSITHOCTHBIMU MOJIEISIMHU.

[ToHATHE BEPOSATHOCTH BBOAMTCS KaK Mepa MpaBAonofo0us ciydyaiiHoro coOwitus. Ilpu
M3Y4eHHH Kypca oOydarommecs 3HAKOMSTCS C MPOCTEHIIMMH METOJAaMU  BBIYHMCIICHUS
BEPOATHOCTEN B CIIy4alHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOXHBIMHU 3JIEMEHTApPHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMHU, IMO3BOJISIONIMMH CTaBUTh U pelIaTh 0ojee ciaoKHbIe 3a1aun. B kypc
BXOJAT HA4YaJIbHBIE ITPE/ICTABICHUS O CIIy4alHbIX BEJIMYMHAX U UX YMCIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOT0 Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO 00YYaIOIINXCs CMHOKECTBAMHU
U OCHOBHBIMHU OIIEPALMSIMU HaJl MHOXKECTBAMH, PACCMATPUBAIOTCS MPUMEPBI NMPUMEHEHUS UL
pelieHns 3ajad, a TaKKe HCIOJIb30BAHMUS B JPYTHX MaTeMaTHUYeCKHUX Kypcax U y4eOHBIX
IIpeIMeTax.



MecTo y4eOHOr0 Kypca B y4eOHOM ILJIaHe
B 8-10 kmaccax u3y4aercsi Kypc «BeposSTHOCTh U CTaTHCTHUKAa», B KOTOPBIA BXOJSAT
paznensl: «[IpencraBneHue JaHHBIX W OIUcaTelbHas CTaTUCTUKAY;

«BeposTHOCTBY; «DNeMEeHThl KOMOMHATOPUKNY; «BBeneHue B Teopuro rpadoBy.
Ha u3yueHue gaHHOro Kypca OTBOAMT 1 yd4eOHBIN 4ac B HEIETIO B TCUCHUE
KaX/10ro roga ooyuenus, scero 102 yqeOHbIX yaca.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHus)

8 kaace

[IpencraBnenue NaHHBIX B BHJE TaOMUI], Auarpamm, rpaduxos. 3amonHeHue TaOIUII,
YTEHUE M MMOCTPOCHHE TUarpaMm (CTOJIOMKOBBIX (CTONOUYATHIX) U KPYroBbIX). UTeHue rpadukoB
peanbHBIX MpoleccoB. M3Bieuenne wH(pOpMAIMM W3 IUarpaMM M TaOJHIl, UCIIONb30BaHUE WU
UHTEpIpeTaIys TaHHBIX.

OmnwmcarenpHas CTATUCTHKA: CpeiHee apupMEeTHIecKoe, Melnana, pa3mMax, HaubobIIee u
HauMeEHbIIIee 3HaUYeHUsI Habopa YMCIOBBIX AaHHBIX. [[prMepsl ciyyaiiHONM N3MEHYUBOCTH.

Cay4aiiHelid 5KcriepuMeHT (OIBIT) U cay4aiiHoe coObITHE. BeposrtHocTs u yactora. Ponb
MaJIOBEPOATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MpUpoJe U B obOmiecTBe. MoHeTa u
UTpaJIbHAst KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmnna, pedpo. Crenens BepmuHbl. Yucno pédep u cymMMapHasCTeNeHb BEPILUH.
[Ipencrasnenne o cBs3HOCTH Tpada. -llemn u nukiel. [lytu B rpadax. O6xox rpada (sitnepos
MyTh). [IpencraBiaeHue 00 OPUEHTHPOBAHHOM rpade.

Pemenue 3a7a4
C TIOMOIIIBIO TpadoB.

9 knace
[IpencTaBiaeHue JaHHBIX B BUJE TAONIHIL, 1UArPaMM, TpadUuKOB.

MHOX€eCTBO, 3JE€MEHT MHOYKECTBa, NOAMHOXecTBO. Omnepanuu HajJ MHOXKECTBaMHU:
o0beUHEHHe, TIepecedeHue, JomosnHeHue. CBoiicTBa  omepanuil  HaJ MHOXXECTBaMMU:
MIEPEMECTUTENIbHOE, COYETaTelIbHOE, pacHpeleNuTeabHoe, BKIOYeHUs. lcmonb3oBanue
rpauuecKoro MnpeicTaBIeHUs] MHOKECTB JJIs1 ONMCAHUS PEANbHBIX MPOLIECCOB U SABICHUH, MPU
pelIeHnu 3a1au.

W3mepenue paccenBaHus JNaHHBIX. Jlucrnepcus W cTaHAApTHOE OTKJIOHEHHE YMCIIOBBIX
HabopoB. Jluarpamma pacceuBaHUsl.

OneMeHTapHble COOBITUS cilydaifHoro ombiTa. CiyyaiiHble coObiTHs. BepositHocTn
coOBITHH. OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU cOObITHIMU. City4yaiiHblil BEIOOpP. CBA3b
MEX/1y MaJOBEPOSITHBIMU U MPAKTUYECKH JOCTOBEPHBIMH COOBITUSMH B IPHUPOJIE, OOLIECTBE U
HayKe.

HepeBo. CBoiicTBa IepeBbEB: €AMHCTBEHHOCTh MMYTH, CYIIECTBOBAaHUE BUCSYEH BEPIIMHBI,
CBSI3b MEXJy YHUCIOM BepHUIMH U yuciaoM pédep. [IpaBuno ymHOoxkeHus. Pemienue 3amay c
MOMOIIIBIO TpadoB.

[IpotuBomnonoxusle coObiTus. [uarpamma Oiinepa. OObenuHEeHHE M TepeceueHHe
coObiTuii. HecoBMecTHbIE coObITHS. DOpMyIia CI0KEHUS BEPOSITHOCTEH. Y CIIOBHAsI BEPOSTHOCTb.
[IpaBuno ymHoxxenusi. HesaBucumsbie coObiTus. [IpencraBienne skcriepuMeHTa B BUJIE JepeBa.
Pemrenne 3ama4 Ha HaXOXKJAEHUE BEPOATHOCTEN C MTOMOILBIO JIEPEBA CIIy4aHHOTO SKCIEPUMEHTA,
auarpaMmm Ditepa.

10 knace

IIpencraBnenue TaHHBIX B BUJE TaOIUILl, JUarpaMM, rpaMKoB, HHTEPIPETALUS JaHHBIX.
UreHue u noctpoeHue Taldiull, JuarpamMmm, rpadukoB 1Mo peaabHbIM JaHHBIM.

IlepectanoBku u (pakropuan. Coueranuss u yuciao couyeranuit. TpeyronbHuk I[lackans.
Pemenue 3ana4 ¢ ucnosib30BaHnEM KOMOMHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CiiyyaifHbIil BEIOOp TOUKH U3 (PUTYpBI HA TJIOCKOCTH, U3



OTpEe3Ka U U3 IYTU OKPYKHOCTH.

Hcneiranne. ¥Ycenex u Heynaya. Cepust UCIIBITAaHUN 10 TTepBoro ycnexa. Cepus UCTIBITaHUM
bepuymu. BeposiTHOCTH COOBITHI B CepUU UCTIBITaHUIN bepHym.

CrnyuaiiHas BeIMYMHA U pacHpelielieHUe BEpOATHOCTEW. MareMaTudeckoe 0)XKHJaHUE U
nucnepcusi. [IpuMepsl MaTeMaTHYECKOTO OXUIAHUSA KAaK TEOPETUYECKOIO CPEAHEro 3HA4YECHMS
BEJIMYMHBI. MaTemMaTnyeckoe OKUJaHUe U JUCIEPCHs CIIy4aliHON BEMYMHBI «UHCIIO YCIIEXOB B
cepuu ucnbITaHui bepHyny.

[TonsaTue o 3akoHe OONBIIMX yucen. M3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO 4acToT. Posb
Y 3Ha4YCHHE 3aKOHA OOJIBIINX YHCEN B IPUPOE U OOIIECTBE.

IInanupyemble npegMeTHbIE pe3yabTaThl ocBoeHus1 [Iporpammel (1o roxamo0y4eHust)
[IpenmeTtHbIe pe3ynbTaThl OCBOCHHS Kypca «BeposTHOCTh U cratuctuka» B 8—10 kitaccax
XapaKTepU3yIOTCs CIEAYIOUMMHA YMEHUSIMH.

8 kaace

Yurate uH(OpMaIHIO, IPEICTABICHHYIO B Ta0IUIaX, Ha JUarpaMMmax; IpeacTaBlIsTh
JIAaHHBIE B BHJIE TaOJUII, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUYATHIE) U KPYTOBBIE) MO
MacCUBaM 3HAYEHUH.

OnuceiBaTh U UHTEPIPETUPOBATH PEAJIbHBIE UMCIOBBIE JAHHBIE, MPEJICTABICHHBIE B
Tabynuax, Ha 1uarpaMMax, rpaduxax.

Hcnonb3oBarh 171 ONMCAHUS JAHHBIX CTATUCTUYECKUE XAapPaKTEPUCTUKU: CpEIHEe
apudMeTHuecKoe, MeMaHa, HanOoJbIIee U HaMMEHbIIIee 3HAUYCHHSI, Pa3Max.

HmeTh mpeacTaBieHue O CllydailHOM M3MEHUMBOCTH Ha IMpUMeEpax IeH, (PU3nYecKuX
BEJIMYMH, aHTPOINOMETPUYECKUX JAHHBIX; HMETh NPEJCTaBICHUE O CTaTUCTHYECKOU
YCTOMYUBOCTH.

9 kaace
M3BnekaTh M IpeoOpa3oBbIBATh MH(POPMALMIO, NPEACTABICHHYI0 B BHAE TaOJHII,
JarpaMm, TpagpuKoB; MPEICTABIATh JaHHbIE B BUJIE TaOJIHUII, 1HarpaMM,IrpapuKoB.
OnucHIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHUX TOKa3aTeNneil: cpeHUX3HAYeHHH 1
Mep paccenBanus (pasmax, IUCIEPCHs M CTaHIAPTHOE OTKIOHEeHHE). HaxoquThYacToThI
YUCIIOBBIX  3HAYCHUIL u YaCTOTHI COOBITHIA,

B TOM UHCJIE 110 pe3yJbTaTaM U3MEpEeHUH 1 HaOII0IeHUH.

Haxonute BeposTHOCTM cCllydallHBIX COOBITMM B ONbITaX, 3Hasg BEPOATHOCTH
JJIIEMEHTAPHBIX COOBITHH, B TOM qucIie B OIIBITAXC PABHOBO3MO>KHBIMU
AJIEMEHTapPHBIMU COOBITUSMHU.

Hcnonb30Bathk rpaduyeckue MOJIENIN: IEPEBO CIIYYalHOTO 3KCIIEPUMEHTA, JHarpaMMbl
Olinepa, ynciaoBas mnpsmasi.

OnepupoBaTh MOHATUSAMHU: MHOKECTBO, IOIAMHOXECTBO; BBIIOJHATE OINEpPALUU Haj
MHO’KECTBaMU: 00bEMHEHNE, IEpECEUEHNUE, JOMOIHEHUE; IEPEUNCIISITh JIEMEHTHI MHOKECTB;
IIPUMEHSATH CBOWCTBA MHOXKECTB.

Hcnonp3oBath rpadguueckoe MpeCTaBICHUE MHOXKECTB M CBA3€M MEXIy HUMHU JUIs
ONKCAHMs TPOLIECCOB M SBJICHUH, B TOM YHWCIE NPH PEUICHWH 3aJad U3 JPYTruX y4eOHBIX
IIPEAMETOB U KYpPCOB.

10 kaace

U3Bnekath M IpeoOpa3oBbIBaTh MH(OPMALMIO, IPEACTABICHHYI0 B Pa3IMYHbIX
UCTOYHHKAaX B BHJC Ta6HI/IH, JII/IanaMM, l—'pa(i)I/IKOB; Hpe}ICTaBJ'IﬂTB JaHHBIC B BHJC Ta6.]'H/H_I,
auarpaMm, rpaduKoB.

PemmaTe 3a/1a4i OPraHU30BAHHBIM MepebOpPOM BAPUAHTOB, a TAKKE C HCIOIb30BAHUEM
KOMOMHATOPHBIX HPABHJI U METOJIOB.

HCHOHBSOBaTB OITNCATCIIbHBIC XapaKTepI/ICTI/IKI/I JUIA MAaCCHUBOB YHCJIOBBIX TaHHBIX, B TOM
4yClie CpeHHUE 3HAUEHMS U MEPhl PACCEUBAHUS.

HaXO)]I/ITB JaCTOThI 3HaquI/II>’I U 4YaCTOThI CO6BITI/I${, B TOM qHUCJIC HOHB3y5ICB



pe3ynbpTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHU.

HaxoauTb BEpOSATHOCTH CIy4allHBbIX COOBITHI B M3yYEHHBIX OIBITaX, BTOM YHCIE B
OIIBITaX C paBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU C06BITI/I$IMI/I, B CCpUAX HUCHOBITAaHUN A0 IepBOToO
ycrexa, B cepusix ucneitanuii bepaymu.

HmeTh mpencTaBieHHe O CIOy4yallHOW BeJNIMYMHE U O paclpeaeieHuu

BEPOSITHOCTEH.
HmeTs npeacTaBieHne 0 3aKOHE OOJIBIINX YUCENl KaK O MPOSBICHUH 3aKOHOMEPHOCTHU B
cilydyaliHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBLIMX YUCENB IPUPOJIE U OOIIECTBE.



8 kiace

TemaTuueckoe IJIAHUPOBaAHUE

Ha3Banmue
pa3zaesa (Tembl)
(4HCI10 YacoB)

OcHoBHoOe coep kaHue

XapaKTepncTHKa JACATCJIBbHOCTH oﬁyqammnxcﬂ

'Y CTOMYHBOCTh MEUAHBI.

[IpencraBienue [lpencraBaenne  gaHHbIX B |[OcBaMBaTh CNOCOOBI NPEACTABICHUS CTATUCTUYECKUX JIAHHBIX U YHMCIOBBIX MacCHBOB C
[IaHHBIX TabIUIax. [IpakTuyeckue [MOMOIIBIO TaOIMII W JAMArpaMM C HCIIOJIb30BAHUEM aKTyaJbHBIX M BaXKHBIX JAHHBIX

BBIUMCIEHUSI 10  TaOJIMYHBIM ((IeMorpadUyecKue JaHHbIe, MPOU3BOJCTBO IPOMBILIUIEHHON M CEIbCKOXO03HCTBEHHON
(7) TTAaHHBIM. W3Bneuenue U |[OpOAYKLIHHU, OOLIECTBEHHbIE U IPUPOAHbBIE SIBICHMUS).

MHTEPIIpETALINS TaOJIMYHBIX

nanmsix. TpaxTiaeckas pabora M3y4aTh MeToabl paboThl ¢ TaOJMUYHBIMU U I'paUUEeCKUMU MPEICTaBICHUSIMH JJAHHBIX C

MOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€ MPAKTHYECKUX PadOT

«Tabnuup.

['paduyeckoe  mpencTaBiIeHUE

MaHHBIX B  BHJIE€ KpPYIOBBIX,

CTOJOMKOBBIX (cTonb4aThIX)

arpaMm. Urenune u

[IOCTPOEHHUE Jyarpamm.

[Tpumepsl neMorpapuuecKux

(arpaMm. [IpakTrueckas

pabota «JlmarpaMMbi»
OnucarejJbHas Uucnoele  Habopel. CpenHeeOcBamBaTh MOHATHSA. YHCIOBON HaOOp, Mepa LEHTpaIbHON TEHJEHIIMH (Mepa LIEHTpa), B
CTATHUCTHKA apudmeTuyecKoe. TOM YHCIIEe CpeiHee apudMeTnyeckoe, MeIMaHa.
(8 u) Menrana  4ucioBOro  Habopa|/OmMchIBaTh CTAaTHCTUYECKUE JAHHBIE C TIOMOIIBIO CPEAHEr0 apu(METHUECKOTO U

MeauaHbl. PemaTe 3agayn.

[Ipaktuyeckas pabora «CpemaHue

W3yuaTth cBOiicTBA CpPeIHHUX, B TOM YHCIE C MOMOIIBI0 IUPPOBEIX PECypCcoOB, B XOJE




SHAUYCHU ).

HauOoubiiee u
3HAYCHUSA YHUCIIOBOI'O

Pazmax.

HaNMCHBIIICC
Habopa,

MPaKTUYECKUX padoT.

OcBauBaTh MOHATHS. HaUOOJbIIEC U HAUMEHbBIIIEE 3HAYCHHUS YHCIOBOIO MAaCCHUBA,
pa3Max.

PemaTthb 3aJavYM Ha BI)I60p crocoda OImMcaHus JaHHBIX B COOTBCTCTBHHU C l'IpPIpOI[Oﬁ
JaHHBIX U LCJIAMU UCCICIOBaHU

Cayuaiinas
N3MEHYHBOCTh

(6 )

Cnyyaiinas U3MEHUYHUBOCTh
(nmpumepsl). YactoTa 3HaYeHUH B
MaccuBe JaHHBIX. [ pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabora

«CnyqaﬁHa;I HU3MCHYNBOCTB»

OcBauBaTh NOHATHA. YaCTOTa 3HAUCHUI B MacCUBE JaHHBIX, I'PYHIIMPOBKA JaHHbIX,
rucrorpaMmma.

CTpouTh U AaHATU3HUPOBATH TUCTOTPAMMBI, MOAOMPATDH MOIXOISAIINN IIar TPYIITUPOBKH.

OcBauBaTh rpaduyeckue MpercTaBIeHHUs Pa3HbIX BHUJOB CIy4alHOM M3MEHUUBOCTH, B
TOM YHCJIE C IIOMOILBIO IIUPPOBBIX PECYPCOB, B XO/1€ MPAKTUUECKON pabOThI

BBenenue
Teopuio rpagos

(4 4)

['pad,
[IpencraBnenue

moMoIp0  rpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIIINHA, pebpo.
3a1aun c

Crereun

pébep UM CcyMMmapHas CTENeHb
BepunH. Llens u nukin. Ilyrs B
rpade. ITpencrasnenue 0
cBsi3HOCTH Tpada. O6xon rpada
(oiinepoB myTh). I[IpencraBnenue
00 OpUEHTHPOBAHHBIX rpadax

OcBauBath mnousiTus. rpad, BepmumHa rpada, pedpo rTpada, cTemeHb (BaICHTHOCTbH
BEPILMHBI), IENb U LUKIL.

OcBauBaTh NOHSITHUSA: TTYTh B rpade, HIIepoB myTh, 00X0/] rpada, OpueHTUPOBAHHBIH Tpad.

Pemath 3a1aum Ha TIOMCK CyMMBI CTETIEHEW BepuinH rpada, Ha mouck ooxojaa rpada, Ha
MOWCK MyTeil B OPHEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bl TMPEACTAaBICHUS 3a7ad U3 Kypca aiaredpbl, T€OMETpPUH, TEOpUU
BEPOSITHOCTEH, NPYTrUX MPEAMETOB C MOMOIILI0 rpadoB (KapThl, CXEMBI, DJIEKTPHUUECKHE
1enu, (QyHKIIMOHATBHBIE COOTBETCTBHUS) HA TPUMEPAX




BeposiTHOCTH nCryyaiiHplii OonbIT U ciay4yaiiHoe |(OcBaMBaTh NOHSITUS. CIydalWHBIM OMBIT W Ciy4ailHoe COOBITHE, MaJOBEPOATHOE U
yacTrora cobbiTHe.  BeposTHOCTB U |[IpaKTHUYECKU JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT 0 4acToTa COOBITHS. Posnb .
M3yuaTh 3HAYMMOCTb MAaJIOBEPOSITHBIX COOBITHI B MpHUpPOJAE U OOIIECTBE Ha Ba)KHBIX
coOBbITHA MaJIOBEPOSTHBIX U TPAKTHUYECKU 5
. npuMepax (aBapuM, HECUACTHBIC CIy4yaW, 3allUTa MepcoHaTbHONW MH(pOpManuu, epeaadya
JIOCTOBEPHBIX COOBITHI p [PHMEP (asapun, yHam, sat p (opmarm, niepen
(4 9) TaHHBIX ).
npupoje u B obmecTBe. Monera
1 UrpajibHasg KOCTb B TCOPUH |f3ygarTh poiib KIACCHYECKUX BEPOSTHOCTHBIX Mojejieill (MOHeTa, WrpajibHas KOCThb) B
BCPOSTHOCTCH. TCOPUH BEPOSTHOCTEH.
[IpaxTiaeckas padora «1acToTa [Hagaonate 1 u3yuaTh YacToTy COGHITHIi B MPOCTBIX SKCTIEPHMEHTAX, B TOM HHCIE C
BLILIAZICHIA OpJ1a» OMOIIBIO IIU(PPOBBIX PECYPCOB, B XOJI€ MPAKTUYECKON PabOThI
O060061enue, [IpencraBnenue naHabIX. ([IOBTOPATH M3YYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
KOHTPO.JIb OmnwucarenpHas CTaTUCTHKA.
BeposTHOCTD CITyYaitHOTO PemaTts 3aJauM Ha MpEACTaBICHHE W ONKMCAHWE [AHHBIX C IIOMOIIBI0 HM3YYEHHBIX
(59 COBBITHS xapakTepucTuk. OOcy:KIaTh NPUMepPbl CIIy4ailHbIX COOBITHH, MaJOBEPOSITHBIX U

MPAKTUYICCKHU TOCTOBCPHBIX CJ'IY‘IB.IZHBIX CO6BITHﬁ, HUX pOJIK B IIPUPOAC U KU3HU YCIIOBCKA




KJIacC

Ha3Banmue
pasnaesa (TemMbl)
(4HCI10 YacoB)

OcHoBHoOe coepskaHue

XapaKTepncTHKa JACATCJIBbHOCTH oﬁyqammnxcﬂ

IloBTOpEHME [IpencraBnenue naHHbIX. ([IOBTOPATH NU3YYCHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.
Kypca 8 kJjacca OnucarenbHas CTaTUCTHUKA.
Cryuaiinas M3MEHYMBOCTL. |PeIATh 3a1a4M Ha MPEJCTABICHUE M ONHMCAHHME [AaHHBIX C IOMOLIBIO H3YYEHHBIX
(4 ) Cpe/iHie YHCI0BOTO HAbopa XapakTepUCTUK. PemiaTh 3a1a4u Ha MpeICTaBICHUE TPYNITMPOBAHHBIX JIAHHBIX U ONMCAHUE
Cy4yallHOM M3MEHUYHUBOCTH.
Crnyuaiinble COOBITHSI.
BepostHocTH u yacTorsl. |P€MATh 32Ja49H HA OIPEJCICHUE YaCTOThI CIyYalHBIX COOBITHH, 0OCYkKIEHHE IPUMEPOB
KIIacCHYeCKHE MOJEIN TEOPHH CIIy4aifHBIX COOBITHI, MAJIOBEPOSITHBIX U MPAKTUYECKH JJOCTOBEPHBIX CITyYallHBIX COOBITHIA,
BEPOSTHOCTEIH: MOHETA J MX POIIM B IPUPOJE U KU3HH YEIIOBEKa
UTrpajibHast KOCTh
OnucareabHas OTKJIOHEHUS. Hucnepcust |(OcBamBaTh NOHSITHUS: JUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE, UCTIOIh30BaATh 3TH
CTATHCTHKA. YUCIIOBOTO Habopa. [(XapaKTepUCTUKU AJIs OMMCAHUS PACCEUBAHUS JaHHBIX.
PacceuBanmne CranpaptHoe OTKJIOHCHHE
BoriaBurath runore3bl 00 OTCYTCTBUY WJIM HAIMYUU CBS3H 10 JUarpaMMaM pacCEHBaHUS.
MaHHBIX qricnoBoro Habopa. J(marpammel
aACCEHBaHMS
(4 u) pacce CTpouth AuarpaMMbl PACCEMBAHHS MO MUMEIOIIUMCS JIaHHBIM, B TOM YHUCJIE C MOMOIIBIO
KOMITbIOTEpA
MHOKeCcTBa MHOXeCTBO, IIOJIMHOKeCTBO. |[OCBaMBATh MOHITHSI. MHOXKECTBO, DJIEMEHT MHOXKECTBA, HOJAMHOKECTBO.
Onepanuu  HajJ MHOMXECTBAMMU:
(4 a) 0Gbe THEHHE nepeceuenue BoinoiHATHL onepanyu HaJl MHOKECTBaAMH: O0BEMHEHNUE, TIEpeceueHne, TOTTOTHEHHE.
b b
JIOIIOJIHCHUE. .
Hcnosb30BaTh CBOWMCTBA: TMEPEMECTUTEIBLHOE, COYETATEIBHOE, PaCIpEeIeIUTEIbHOE,
CBolicTBa onepaunui Haj [BKIIOYCHUS.
MHO>KECTBAMMU:
Hcnoab3oBaTh TpaguyecKkoe TMPEACTABICHHE MHOXECTB MPU ONMHUCAHUH PEATHHBIX
MePEMECTUTETHHOE,

COUYCTATCIbHOC,

[POLECCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX IPEJIMETOB U KypCOB




pacIpeneuTeIbHOE,

BKJTFOUCHHSI.
['padmyeckoe  mpeacTaBICHUE
MHOYECTB.
BeposiTHOCTH JJIeMEeHTapHbIC coObITHs. |(OcBaMBaTh MOHSITHS. DJIEMEHTAPHOE COOBITHE, CIIy4allHOE COOBITHE KaK COBOKYITHOCTH
CJIy4aliHOrO Coy4aiiHbie COOBITHS. [0JIATOTMPHSITCTBYIOIINX — 3JCMEHTAPHBIX  COOBITHI, PABHOBO3MOXKHBIC 3JCMEHTAPHBIC
cOOBITHA briaronpusTcTByIOIINE COOBITHS.
HJIEMEHTapHbIC COOBITHSL. . .
(6 9) PemaTh 3a1a4n Ha BEIYHUCIICHUE BEPOSTHOCTEH COOBITHI IO BEPOSTHOCTSIM 3JICMEHTAPHBIX

BepositHocTi coObITHiA. OTBITHI
C PaBHOBO3MOKHBIMH
DIEMEHTApPHBIMA  COOBITHSIMHU.

CiyyaliHblii BEIOOD.

[IpakTuyeckas padora «OnbBITHIC
PaBHOBO3MOXKHBIMU
HIIEMEHTAPHBIMH COOBITUSIMI

COOBITUH CIy4alfHOTO OIBITA.

Pematn 3aJa4YM Ha BbIYMCJICHUC BepOHTHOCTCﬁ COOBITUH B OIBITaxX C PaBHOBO3MOKHBIMHA
2JICMCHTApHBIMU CO6I)ITI/I$IMI/I, B TOM YHUCJIC C ITIOMOIIBIO KOMITBIOTCPA.

[IpoBoaNTs, M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH (C
MCIIOJIb30BAHUEM MOHET, UTpPAlbHBIX KOCTEH, APYTrUX MoOJelieil) B XOJe MPaKTUYECKOU
paboThHI

BBenenue B Teopuio
rpagos

(4 4)

JlepeBo.  CpolicTBa  JepeBa:
€/IMHCTBEHHOCTb yTH,
CYIIIECTBOBAHHE BUCSTYEHN

BCPIIMHBI, CBA3b MCKIY YHCIIOM

BEpIIMH HW  4YucIoM  pé&oep.

[IpaBHUIO0 YMHOXKEHUS.

OcBauBaTh NOHATHS IepEBO Kak rpad 0e3 UKiIa, BUCsAYas BepIInHa (JIUCT), BETBb JIepeBa,
yTh B IEpPEBE, AMAMETP JI€pPEBA.

M3yuyaTs cBoOicTBa JIepeBa: CYIIECTBOBAHUE BHUCSYEHW BEPIIMHBI, €IMHCTBEHHOCTh IIyTH
MEX1y IBYMs BEpIIMHAMHU, CBSI3b MEX/1y YMCIIOM BEPIINH U YUCIOM pEGED.

PemiaTh 3aa4u Ha TIOWCK U MEPEUMCIICHUE TyTeH B JAepeBe, ONMpPE/IeICHNEe YUCIa BEPIIUH
nnu pédep B nepeBe, 00xoa OWHApPHOTO JepeBa, B TOM YHUCJE C MPUMEHEHUEM TpaBHIIa
YMHOXKEHHS




Cuaryuaiinbie
cOOBITUSA

(8 1)

COOBITHE.
Ditnepa.

[IpoTuBOMNOIOXKHOE
J{narpamma

OObenuHEHUE U IEepeceUeHUe
COOBITHH. HecoBmectHbie

coObiTust. Dopmyna CIOKEHUS

BEPOSITHOCTEH. [IpaBuno
YMHOXCHUS BEPOSATHOCTEH.
VYcnoBHas BEPOSATHOCTb.
HezaBucumelie COOBITHSL.
[IpencraBnenue CIIy4aliHOT O

OKCIICPUMCHTA B BUAC ACPECBA

OcBauBaTh NOHATHSA. B3aMMHO IMPOTHUBOIIOJIOKHBIC CO6I)ITI/I$I, Oorcpan Haza CO6BITI/I$IMI/I,

00beIMHEHHE W TIepecedyeHHre COOBITHH, nuarpamma Oinepa (Ditnepa—BenHa),

COBMECTHBIC 1 HECOBMECTHEIC COOBITHSI.

H3yuyath TeopeMbl O BEpOSTHOCTH OOBEIMHEHHS IBYX COOBITHH ((OPMYIIBI CIOKEHHS
BEPOATHOCTEMN).

Pematp 3amaum, B TOM 4YHCII€ TEKCTOBBIC 3aJaud Ha OMNpPEJCNICHUE BEPOSTHOCTEH
00BeAMHEHUS U TIEPECEUEHHS COOBITUH C TTOMOIIBIO YMCIOBOM MpAMOIi, Tuarpamm Diiiepa,
(bopMyIIbI CII0KEHUSI BEPOSATHOCTEH.

OcBauBaTh NOHATHS. IPABWIO YMHOXKEHHUS BEPOATHOCTEH, YCIOBHAs BEPOSTHOCTb,
HE3aBUCHUMBbIE COOBITHS JIEPEBO CIIy4YaitHOrO OMbITA.

H3yuarth cBolicTBa (OnpeeneHys) He3aBUCUMBIX COOBITHM.
PemaTh 3a1aum Ha ONpeIeNICHUE U UCTIOJIH30BAHNE HE3aBUCUMBIX COOBITHH.

PemiaTp 3a1a4m Ha MOMCK BEPOATHOCTEH, B TOM YHUCIE YCIOBHBIX, C HCIOJIb30BAHUEM
JiepeBa CIIy4ailHOTO OIbITa




O0001IEeHUE,
KOHTPOJIb

(4 9)

[IpencraBienue JAQHHBIX.

OnucarenbHas CTaTHCTHUKA.
['padwr. BepositHOCTD
CIIy4aitHOTO COOBITHSI.

DeMeHThl KOMOMHATOPUKH

HOBTOpﬂTL HN3YUYCHHOC U BBICTPaAUBATh CUCTEMY 3HAHUIA.

Pemiath 3agauum Ha MpeACTaBlICHHE W ONHUCAHUE JAaHHBIX C IOMOLIbI0 HM3YyYEHHBIX
XapaKkTepucTHK. PemaTs 3agaum ¢ npuMeHeHueM rpados.

Pemiath 3aauM Ha HAXO0XKJICHUE BEPOSTHOCTH CIYYaHHOIO COOBITHS IO BEPOSTHOCTSIM
9JIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OINBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSMU.

Pemars 3aja4ymM Ha HAXO0XKJICHUE BepOHTHOCTCﬁ O6’be,Z[I/IHCHI/I${ " IICpeCCUCHUA CO6BITI/II71, B
TOM 4YHCJIC HC3aBHCHMBIX, C HCIIOJIB30BAHUECM Fpa(I)I/I‘{CCKI/IX HpeI[CTaBJ'ICHI/Iﬁ n ACpeBa
CHy‘I&fIHOFO OIIbITA.

Pemath 3a1aun Ha nepedrcieHre KOMOUHAIMH (YKcia IEpPecTaHOBOK, YUCIIa COUCTaHHI),
Ha HAaXOXKJICHHE BEPOSTHOCTEH COOBITHI C MPHUMEHEHHEM KOMOMHATOPUKHU, B TOM YHCIIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans




10

RJacc

Ha3zpanue
pa3zaesa (Tembl)
(4HCI10 YacoB)

OcHoOBHOe co/iep:KaHue

XapakTepucTHKA JeITeJIbHOCTH 00yYAOIINXCS

IMoBTOpEHHE [Ipencrapienune naHHbIX. [[IOBTOPATH M3y4€HHOE H BHICTPAMBATEL CHCTEMY
Kkypca 9 kaacea  |OnmcarensHas CTAaTHCTHKA.
Onepauun  Hag  cobbrrhsivu. PHAHAH.

(4 HezaBucuMocTh coObITHI
PemiaTh 3a1a4H HA NPEICTABICHHE U ONIMCAHUE JAHHEIX.
PemaTh 3212491 Ha HAXOXKJIEHHE BEPOATHOCTEH 0ObeMHEHHS U NIEPECEUEHHUS COOBITHIA, B
TOM 4YHCJIE HE3aBHCHMBIX, C MCIIOJIb30BaHHEM IpadUuecKMX IMPeCTABICHUN M JepeBa
CIIy4aifHOTO OIBITA.
PemiaTh 321241 Ha [EPEYUCICHIE KOMOMHAMHN (YKCIIa TIEPECTAHOBOK, YHCIIa COYETAHUIA),
Ha HAXOXKJIEHHME BEPOATHOCTEN COOBITUI C PUMEHEHHEM KOMOMHATOPHKH, B TOM YHCIIE C
HCIIOIB30BaHUEM TpeyrobHuKa [Tackans

DJ1IeMeHThI KoMOUHATOpHOE npaswio (OCBAMBAThL INOHATHA. KOMOMHATODHOE NPABUIO YMHOMKEHHMS, YIOPSJOYEHHAs Mapa,

KOMOMHATOPDUKH  |YMHOKEHHS. [lepecTaHOBKHU. [TpOiika OOBEKTOB, IEPECTAHOBKA, (DAKTOPUA] 4YHCIA, COYETAHHE, YUCIO COYETAHHIA,

4 ®axropuan. CoUETaHUs M YKMCIO (TPEYroibHuK Ilackams.

q

COYETaHUM. TpeyroapHuk
[lackans. Ilpaktudeckas pabota
«Bprancienue BEposSTHOCTEM C
MCIIOJIb30BAaHUEM
KOMOMHATOPHBIX byHKIMHA
DIICKTPOHHBIX TAOJIUII»

Pemarthb 3ala4M  Ha TCPCUHUCIICHHUE YIHOPAAOUCHHBIX IIap, TPOCK, MCPEUHUCICHUC

MEPECTAaHOBOK U COUYETaHUU DIEMEHTOB PA3IMIHBIX MHOXKCCTB.

PemaTh 3a1a4u Ha MPUMEHEHHE YKCIIa COYETAHHH B anredpe (COKpamEHHOe YMHOKEHHE,
o6uHOM HbIOTOHA).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a41 HA BBIYUCICHHE BEPOSTHOCTEH, B TOM YHUCIIE
C IIOMOIIIBIO JIEKTPOHHBIX TaOJIHI] B X0J1€ MPAKTUYECKON paboThI




I'eomerpuueckass |[‘eomerpuueckas BeposATHOCTh. [(OCBaMBATh NMOHSATHE I€OMETPUYECKON BEPOATHOCTH. PemiaTe 3aga4m Ha HAXOXICHHE
BEPOATHOCTH CiaydaiiHplii BBIOOpP TOYKM M3 [BEPOATHOCTEH B ONbITax, NMPEICTABUMBIX KaK BBIOOp TOYEK M3 MHOIOYTOJIbHUKA, Kpyra,
4 ¢urypel Ha IUIOCKOCTH, M3 |[0TpEe3Ka WU JAYTH OKPYXHOCTH, YHUCIOBOTO MMPOMEXKYTKA
q
(4 ) OTpe3Ka, U3 Jyrd OKPYKHOCTH
HcnbiTanus VcnpiTanue. Ycrnex u Heynada. [(OcBaMBaTh NOHATHA. WCIBITAaHHE, DJIEMEHTAPHOE COOBITHE B HCHBITAaHUHM (yclieX H
bepnyJiun Cepust MCHBITAaHUM 10 NEPBOrO [HEyJHaya), CEpUsl UCIBITAHUN, HACTYIIEHUE NIEPBOro yclexa (Heynauu), Cepusl UCIbITaHUN
6 ycriexa. Mcnoeitanus bepnymiu. |bepHysuiu.
q .
(6w BeposiTHOCTH COOBITHI B cepuu . . .
. Pemathb 3a1aum Ha HaX0X/IEHNUE BEPOSITHOCTEN COOBITUI B CEPUU UCIBITAHUM 10 I1EPBOTO
VICIIBITAaHUI bepnymmn. 5
criexa, B TOM 4HUCJIE C IPUMEHEHHEM (DOPMYJIBI CYMMBI T€OMETPUUYECKOM ITPOTPECCHUH.
[IpakTuyeckas pabora Y ’ p (bopmy y P porp
Pemiath 3a1a4M Ha HaXOXXICHHUE BEPOSTHOCTEH HIIEMEHTApPHBIX COOBITUH B CEpUU
«Mcnprranus beprymim» B 3
HCIbITaHUN BepHyuIM, HAa HAaXOXKICHUE BEPOSTHOCTH ONPENEIEHHOIO YHMCIA YCIIEXOB B
cepun ucnbiTaHuid beprynnu. M3ydyaTs B Xo4e NMPaKTH4YeCKO padoThl, B TOM YHCIE C
[TOMOILBIO IU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B CEPUU UCTIBITAHUIN bepHyin
Cayuaiinas Cnyyaitnas BEJIMYMHA n |(OCcBOMTH TMOHATHA. CllydailHas BEJIMYWHA, 3HAYEHHWE CIyYallHOW  BEJIMYMHBI,
BeJIMYNHA pacmpenesieHue  BEPOSATHOCTEH. [paclpelesIeHUe BEPOATHOCTEN.
6 MareMaTH4eckoe OKHJIaHUE | " 5 .
q . . [A3y4aTh M 00CYyKAaTh IPUMEPHI AUCKPETHBIX U HENTPEPBIBHBIX CIIyYalHBIX BEIUYHH (POCT
(6w crepeus CIIly4aiHOU y yaa PHMEPEI THCKD pep i (pocr,
BEC  YEJIOBEKAa, YHCICHHOCTb  HACEJEHWs, JPyTHe€  H3MEHYMBBIE  BEJIMYUHBI,
BEJIUYHHBI. ITpumepst

MATEMATHYCCKOI'O OKHUJaHUA KaK
TCOPETUYICCKOTO CpE€aHEro

3HAUYCHUS BECIIMYUHEI.

[lonatue o 3akoHe OOJBIINX
quCell. N3mepenne
BEPOSITHOCTEM  C  TIOMOIIBIO

yacToT. [IpumeHenune 3akoHa

paccMaTpUBaBIIHECS B KypCe CTATUCTUKH ), MOJICITBHBIX CITyYaiiHbIX BEJIMUUH, CBSI3aHHBIX CO
CIIydaiiHBIMU OTIbITaMH (OpOCaHHe MOHETBI, UTPATBHOM KOCTH, CO CITyYaiilHbIM BEIOOPOMH T.
I.).

OcBauBaTh IIOHSITHS: Kak

TCOPCTUUCCKOC CPEAHCEC 3HA4YCHUC,

MaTeMaTUYeCKOe OXKMJIAHHUE CIIy4YalHOM  BEJIMYUHBI
JUCIIEPCUsSl  CIIy4allHOM BEJIWYMHBl KaK AHAJIOT

TMCTIEPCUU YHUCIOBOTr0 Habopa.

Pematnb 3a/1a4YM Ha BBIYMCICHUC MAaTEMATUUYCCKOTO OKHUIAHHUA U JUCIICPCUU )IPICKpGTHOfI




OOJIBIINX YHUCEN

CHy‘I&fIHOfI BCJIMYHHBI IO 3aJaHHOMY pacClpCACICHUIO, B TOM YHUCJIC 3a/la4, CBA3AHHBIX CO
CTPaXOBAHUCM U JIOTCPCAMU.

3HAKOMMTBCS C MATEMAaTUYECKUM OXKHUJIAHUEM U JIUCIIEPCUEN HEKOTOPBIX paclpeleleHU,
B TOM UYHUCJIE pacHpeAeIeHHs ClIy4aiiHOW BEITMYMHbI

«UHCII0 YCIIEXOB» B CEPUU UCHBITaHUM bepHyruim.

M3yuyaTh 4acTOTy COOBITHSI B OBTOPSIIOIIMXCS CIYYalHBIX OMBITaX Kak CIy4aiHYIO
BEIINYUHY.

3HAKOMMTBLCSI C 3aKOHOM OoJbiux uyucenl (B gopme bepnysum): mpu OONBIIOM YuCIE
OIIBITOB YaCTOTa COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

PemaTthb 3agaun Ha HU3MCPCHUC BGpOﬂTHOCTCfI C IIOMOIIBIO YaCTOT.

OO0cy:k1aTh POJIb 3aKOHA OOJIBIIUX YKCed B 000CHOBAHUU YACTOTHOTO METOJa U3MEPEHUS
BEPOATHOCTEM.

OO0cyx1aTh 3aKOH OOJBIIMX YHUCENl KaK IMPOSIBIEHHWE CTaTUCTHMUYECKON yCTONYMBOCTH B
M3MEHYMBBIX SBJICHUSAX, POJIb 3aKOHA OOJIBIIMX YMCEIl B IPUPOJIE U B XKU3HU YEJIOBEKA

O0001I€HHE,
KOHTPOJIb

(10 v)

[IpencraBnenue
OnucarenpHas
BepostHOCTh
COOBITHSL.
KOMOWHATOPHKH.

JTAaHHBIX.
CTaTHCTHKA.
CIIy4aitHOTO

OneMeHThI
Crnyuaiinble

BCJIMYMHBI U paCIpCaCICHUS

HOBTOpﬂTI) HN3YUCHHOC U BBICTPAUBATHL CUCTEMY 3HAHHM.
Pemarthb 3ala4M Ha NIpCACTABJICHUC U OITMCAHUEC TaHHBIX.

PemiaTh 3agaum Ha HaxOXICHHE BEPOSTHOCTEH COOBITHIA, B TOM 4YHCIIE€ B OIBITaX C
PAaBHOBO3MOKHBIMH ~ DJIEMEHTApPHBIMUA ~ COOBITUSMH, BEpPOSITHOCTEH OOBEAUHEHUS U
repecedeHus COOBITUH, BBIYHUCIATH BEPOSTHOCTH B OMNBITAX C CEPUSIMHU CIy4alHBIX
NCITBITAaHUH







