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OenepanbHass pabodvast mporpamMma Mo ydeOHOMY mnpeamery «MaTemaTuka
(6a30BBIN ypoBeHb) (mpeaMeTHas oOnacTh «MaremaTuka W HHGOpPMATHKay») (Janee
COOTBETCTBEHHO — MPOrpaMMa 1o MaTeMaTHUKe, MAaTEeMAaTHKA) BKITIOYAET MOSICHUTEILHYIO
3alUCKY, COJEp)KaHue OOY4YEeHMs, TUIAHUPYEMBIE Pe3ylbTaThl OCBOCHHUS IMPOTPAMMBI
0  MaTeMaTUKe, TEMAaTHYeCKOe I[UIAHUPOBaHUE, INepeueHb  (KoaupukaTop)
pacrpefeNieHHbIX MO KjlaccaM IMPOBEPSEMbIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
OCHOBHOU 00pa3zoBaTeIbHOMN MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs U SJIEMEHTOB
CoJlep)KaHUsl MO MaTeMaTHKe, MepeueHb (KoaupukaTop) MpOBEpsieMbIX TpeOOBaHUIA
K pe3yjibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIErO
00pa30BaHUSI U FIIEMEHTOB COAECPKAHUS 10 MaTEMATHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wmarematuke Uil oOydamommxcs o9—9 KiaccoB paspaboraHa
Ha ocHOoBe ®PI'OC OOO. B nmporpamme mo MaTeMaTHUKE YUYTEHbl UAEU U TOJ0XKEHUS
KOHIICTIIINU Pa3BUTHUSI MaTeMaTHIeCKoro oopazoBanus B Poccutickoit deneparmm.

[IpeameToM MaTeMaTUKu SBISIOTCS (PyHIAMEHTAIBHBIE CTPYKTYPhI HAIIIETO MUPA —
MPOCTPAHCTBEHHbIE (OPMBI W KOJWYECTBEHHBIE OTHOIIEHUS (OT MPOCTEUIIHUX,
YCBAaMBAE€MbIX B HEMOCPEIACTBEHHOM OIBITE, JO JIOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHUS HAYYHBIX U NMPUKIAIHBIX UJel). MatemaTudyeckue 3HaHusl 00eCTIeYuBarOT
MOHUMAHHWE TPUHIMIIOB YCTPOHCTBA M UCIIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIPUSTHE W HMHTEPIPETAIUI0 COLUATBHOM, HSKOHOMHYECKOHN, MOJUTUYECKON
uHGOpMaIK, JAI0T BO3MOXXHOCTH BBIMOJHITH PACUEThl U COCTaBIATH aJTOPUTMBI,
HAXOJUTh U MPUMEHSITH (DOPMYJIbI, BIAJETh MPAKTUYECKUMU IPUEMAMU T€OMETPUUECKIX
W3MEPCHUI W TOCTPOCHUMN, YNUTaTh WH(POPMAIIUIO, TIPEICTABICHHYIO B BUJE TaOMHII,
auarpaMM U TpadUKOB, JKUTh B YCJIOBHUSX HEOINPEACICHHOCTH U IOHUMATh
BEPOATHOCTHBIN XapakTep CIydalHbIX COOBITUH.

N3yuenne maremaTuku (opMupyeT y oOydarolmuxcs MaTeMaTHYECKUl CTUITb
MBIIIJICHUS, TTPOSBIIAIONINIICS B OMpeeIeHHbIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBalOT TAaKUE€ NPUEMbl W METOAbl MBIIUICHUS, KaK HWHIYKIUS W JAEAYKIUs,
0000I1IeHNe U KOHKpETH3allus, aHallu3 M CHUHTE3, KJIacCU(HKAIMI M CHCTeMaTH3aIlus,
abcTparupoBanue u aHajaorusi. OObEKThl MATEMAaTUYECKUX YMO3AKJIIOUEHUM, TPaBUiIa UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHUH, CIOCOOCTBYIOT
BbIpaObOTKE yMeHHs (POpMynIupoBaTh, OOOCHOBBIBATH M JOKa3bIBATH CYXKJICHHS, TEM
CaMbIM Ppa3BUBAIOT JIOTUYECKOE MbIlUieHHe. M3yueHne MaremMaTukud oOecreurBaeT
dbopMUpOBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIILICHHUS M BOCIUTAaHWE YMEHHM
NENUCTBOBaTh MO  3aJaHHbIM  QJIrOPUTMaM,  COBEPILICHCTBOBATh  W3BECTHBIE
M KOHCTPYHPOBAaTh HOBBIE. B mpoliecce pemieHus 3amad — OCHOBHOW y4eOHOU
NESTETbHOCTH Ha ypOKax MaTEMaTHUKU — Pa3BUBAIOTCA TBOpYECKass W MPUKIIATHAS
CTOPOHBI MBIILJICHHUS.
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OO0yuyeHue maTeMaTUKE JA€T BO3MOXKHOCTh Pa3BUBATh y 0OYYAIOLIMXCS TOYHYIO,
pPaMOHAIBHYI0O M MH(POPMATHUBHYIO pe€Yb, YMEHHE OTOMpaTh HamOoJee MOAXOISIINE
SA3BIKOBBIC, CHMBOJIMYECKHE, TrpadUyecKue CpeiCTBa [JIsi BBIPAXKECHUS CYKICHUN
Y HarJISITHOTO UX MPE/ICTaBICHUS.

[Ipu u3ydeHMU MaTeMaTHKH OCYIIECTBISIETCS OO0Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEeUCTBUTEIBHOCTH, MPEACTABICHUSIMU O TIPEAMETE U METOJIaX MAaTEeMaTHKH,
UX OTJIUYHMH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MPUMEHEHUSI MAaTEeMaTUKH JIJI PEIISHUs HAYYHBIX U IPUKJIAIHBIX 3aa4.

[IpuopureTHpIMU TENAMH OOyYeHHS MaTeMaThke B 5-9 Kiaccax SBISIIOTCS:

dbopMUpOBaHUE IEHTPAIbHBIX MATEMATHMYECKUX TOHATHHA (YHMCIIO, BEJIUYMHA,
reoMeTpudeckas (Qurypa, mepeMeHHasl, BEPOATHOCTh, (DYHKIH), OO0ECTEeUHBAIONIAX
IPEEeMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATUUYECKOTr0 00pa30BaHUs 00yUaroUXCS;

NOJIBE/ICHHE OOYydYaloIMXCid Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYXAIOIIETr0 MHUpa, TOHUMaHUE MaTEMaTUKHU KaK 4acTH
o011el KyJIbTYphl UEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEW 00yYaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHUN, KPUTUYHOCTU MBIIIJICHUS,
MHTEpeca K U3YYEHUIO MaTEMATHKU;

dbopmupoBanrue (QyHKIMOHAIBHOW MaTEMaTUYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSIBIICHUS] MaTEMAaTHUYECKUX MOHSITUM, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEalbHBIX JKU3HEHHBIX CHUTYalUSIX U MPU U3YYCHUH APYTHUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTE U 3aKOHOMEpPHOCTEW, (opMynupoBaTh HX Ha SA3bIKE
MaTEeMaTUKH M  CO3/1aBaTh MaTEeMaTUYECKHUE MOJENH, MPUMEHSATh OCBOEHHBIM
MaTeMaTU4YeCKUl ammapar [Jjisi pElIeHUsT MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLIEHUBATH MOJTYYEHHbBIE PE3YIbTATHI.

OcCHOBHBIE TUHUH COZIEP>KaHUs IPOrpaMMBbI TI0 MaTeMaTuke B 5—9 knmaccax: «Uucna
W BBIUHCICHUSA», «Anrebpa» («AnreOpandeckue BbIpaXCHHS», «YpaBHEHUS
U HepaBeHCTBay»), «DyHkuum», «l'eomerpusi» («['eomerpuueckue QGUrypel M HX
CBOMCTBay, «/I3MepeHne reoMeTpUYECKUX BEIHYHMHY), «BEepOosSATHOCTh U CTATUCTUKA.
JlaHHbIe JTUHUU Pa3BUBAIOTCS MapajlIeNIbHO, KaXKJas B COOTBETCTBUMU C COOCTBEHHOM
JOTUKOW, OJHAKO HE HE3aBUCUMO OJHAa OT JpPYroi, a B TECHOM KOHTAKTE
U B3aHMOJICHCTBUU.

CopeprxaHue nmporpaMMbl 10 MaTEMAaTUKE, pacIpelesleHHOe M0 TogaM o0y4YeHus,
CTPYKTYPUPOBAHO TakUM O0Opa3oM, 4TOObl KO BCEM OCHOBHBIM, NPUHIUINHUAIBLHBIM
BolpocaM  oOydaromigecss  OOpallaguch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMU TIOHATUAMH M HaBbIKAMU OCYILIECTBISJIOCH MOCIEA0BATEIbHO
U TOCTYNATeNbHO, C COOJIIOJICHHEM MPUHIMIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHUYECKUX IMPEACTABICHUM 00ydaronmxcs,
pacuupsis U yriyossist ee, 00pa3ysi IpOYHbIE MHOXKECTBEHHBIEC CBS3H.

B cootBerctBun ¢ ®I'OC OO0 maTtemaTHka SIBISETCA 00s13aTEIbHBIM YYEOHBIM
IpeMETOM Ha YPOBHE OCHOBHOIro 001Iero oopazoBanus. B 5-9 knaccax maremaruka
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TPaJAMIIMOHHO U3YYaeTCs B paMKaXx CJIEIYIONIUX y4eOHBIX KypCOB: B 9—6 Kj1accax — Kypca
«Maremartukay, B 7-9 kiaccax — KypcoB «Airedpa» (BKJItOYas 3J1E€MEHThl CTATHCTHKU
U Teopuu BepositHOcTer) u «l'eomerpusi». [IporpamMmoil Mo MareMaTwke BBOJUTCSA
CaMOCTOSTENbHBIN YUeOHbIN Kypc «BepOoSTHOCTh U CTATUCTHKAY.

OO6miee 4KMCIIO YacoB, PEKOMEHIOBAHHBIX ISl M3YyYEHHUsS MaTeMaTuku (0a30BbIN
ypOBEHb) Ha YpOBHE OCHOBHOro 00I1Iero oOpaszoBaHus, — 952 uvaca: B 5 kjiacce —
170 gacoB (5 uacoB B Hemenio), B 6 kmacce — 170 wacoB (5 wacoB B Hemelnio),
B 7 kiacce — 204 yaca (6 yacoB B Hefieno), B 8 kinacce — 204 yaca (6 4acoB B HEJIEIIO),
B 9 knacce — 204 gaca (6 4acoB B HEJCIIO).
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenne MaTeMaTHKyd Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs HAIPABICHO
Ha JIOCTW)KCHHE OOYYalOUMMHUCS JIMYHOCTHBIX, METANpPEAMETHBIX M TMPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTATOB OCBOCHUSI YUEOHOI0O MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE ~ pe3yJbTaThl  OCBOECHMS  IPOrpaMMbl IO  MAaTEMAaTHKE
XApaKTEPU3YHOTC:

1) maTpuoTHYecKoe BOCIIUTAHNE:

MPOSIBIICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMaTHKH,
LEHHOCTHBIM OTHOUICHUEM K JOCTH)KEHUAM POCCUHCKHUX MATEMAaTUKOB U POCCUKCKOU
MAaTEMAaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO ITUX JOCTMKEHUHW B JPYrHX HayKax
Y IPUKJIAJHBIX cepax;

2) rpaxKIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00513aHHOCTEN IpaKJaHWHA U PEeATM3alNK €ro Mpas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHH, MPOLEAYpP IPakIaHCKOr0 00IIecTBa (HampuUMep, BbIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO STUYECKUX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHM HAayKH, OCO3HAHMEM BaXXHOCTH MOpPaJIbHO-3THUYECKHUX
MPUHIUIIOB B AESTEIIBHOCTU YYEHOTI'O;

3) Tpya10BO€ BOCTIUTAHHE:

YCTAaHOBKOM HA AaKTMBHOE Yy4YacTHE B pELIICHHM NPAKTHYECKHUX 3a7ad
MAaTeMaTUYECKOW  HAIPABIIEHHOCTH, OCO3HAHUEM  BAXXHOCTU  MAaTEMATHYECKOIO
o0pa3oBaHMs Ha MNPOTSKEHUUM BCEM JKU3HU JUIsl YCIEWHON npodeccruoHaabHON
NESATENbHOCTY M PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM
U TOCTPOEHUEM WHAMBUAYAJIbHON TpaeKTOpurM OOpa30BaHUs M >KU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOLUMOHAIBHOMY U 3CTETHMYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJlay, pEUIEHUH, pacCyXIEHHH, YMEHUIO BHJETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO MO3HAHHUS:

OpUEHTalMEN B AEATEIbHOCTA HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl YEJIOBEKa, NPHUPOABI U O0OIIecTBa,
MOHUMAHUEM MATEeMaTHYEeCKOW HayKHU Kak c(pepbl YEIOBEUECKOU 1eATeIbHOCTH, 3TAOB
€€ pa3sBUTHI M 3HAYMMOCTH JUIS PAa3BUTHUS LMBWIM3ALMH, OBJIAJICHUEM S3BIKOM
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MaTeMaTUKH H MaTEMaTHYECKOM KYHBTypOﬁ KaKk CpCIACTBOM IIO3HAHUA MHUpPA,
OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH I/ICCHCI[OBaTCJIBCKOﬁ ACATCIIBHOCTH,

6) puzmueckoe BOCIIUTAHME, ¢opmupoBanmne KYJbTYPBbI 310POBbS
U SMOIHOHAJIBHOT0 0J1aronoJIyYus:

TOTOBHOCTBIO IPUMEHSATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOr0 00pasa >XKM3HU (3I0pOBOE MUTAHHUE, COATAHCHUPOBAHHBIM DPEXKUM
3aHATUHN U OT/ABIXA, peryisipHas pundeckas akTUBHOCTh), CPOPMHUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHHEM CBOErO MpaBa Ha OMIMOKY M TaKOro >K€ IpaBa APYroro
YeJI0BEKa;

7) IKOJIOTHYECKOEe BOCIIUTAHNE:

OpHEHTallMed Ha TPUMEHEHHWE MAaTeMaTUYeCKHX 3HAHWUU 7S pelIeHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS MOCTYNKOB U OLEHKH UX
BO3MOXXHBIX TOCIEACTBUM Il OKpYXaloled Cpeapl, OCO3HAHUEM TIJI00ATBLHOIO
XapakTepa S3KOJIOTMYECKUX MPOOJIEM U IyTel UX pElICHHUS;

8) amanTanusi K M3BMEHSIOIMMCS YCJIOBHSM COMHATbHOI U MPUPOTHOM CPebI:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSAX HEOIPEIEICHHOCTH, MTOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPaKTUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHUE
YUHUTHCS Y APYTUX JIIOAEH, IpHUOOpETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETEHIIMH U3 OIbITa APYTUX;

HEOOXOJIMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHMM, B TOM 4yucie (hOPMYIUPOBATH
UJEeH, TOHATHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUAX, B TOM YUCIIE PaHEEe HE U3BECTHBIX,
OCO3HaBaTh NeMUIMTHI COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U JIericTBUsA, (OPMYIIUPOBATH U OLICHWBATH PUCKH M MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJ/IBTATBI

B pe3ynbrarte ocBOeHUS MpOrpaMMbl IO MaTEMATHUKE Ha YPOBHE OCHOBHOI'O OOIIETr0
oOpa3oBaHus y oOywaroiierocst OyayT copMUpPOBaHbI METANPEAMETHBIE PE3yJIbTATHI,
XapaKTEPU3YIOIINECS OBJIAJICHUEM TI103HABATEIIbHBIMUA YHUBEPCAIbHBIMA YYCOHBIMU
NEUCTBUSMHA, KOMMYHUKATHBHBIMH  YHUBEPCAIHHBIMH  YYCOHBIMU  JCHCTBUSIMU,
PEryJIATUBHBIMU YHUBEPCAIBHBIMU YU€OHBIMU JICUCTBUSIMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIEC YUeOHbIEe eiiCTBUS

[lo3HaBaTenbHble ~ yHUBEpPCATIbHBIE  y4eOHBIE  JNEUCTBUS ~ 0OECTICUMBAIOT
dbopmMupoBaHue 0a30BBIX KOTHUTHUBHBIX MPOIECCOB 00yJaronmxcsi (OCBOEHHE METO/I0B
MO3HAHUSA OKPYKAIOIIETO MHpa, MPUMEHEHHUE JIOTHYECKUX, MCCICI0BATEIhCKUX
orepauuid, yMeHui padborath ¢ HHpoOpMaLuen).
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ba3oBble Jloruyeckue 1eicTBUA:

BBISIBIISITh U XapaKTEPU30BAaTh CYIIECTBEHHBIC TMPU3HAKK MaTeMaTUYECKUX
O0OBEKTOB, MOHSTUM, OTHOIICHUW MEXKIY MOHATUSIMHU, (HOPMYIHPOBATH OINpPEIETCHUS
MOHATUHM, YCTAaHABIWBATh CYMIECTBCHHBIA NPHU3HAK KIacCU(PHUKAIIUA, OCHOBAHHUS
JUTst 00OOITIEHUST U CPaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAJN34;

BOCIIPUHHUMATH, (POPMYITUPOBATHh U IPEOOPA30OBBIBATEH CY)KJICHUS: YTBEPIUTEIbHBIC
U OTpUIIATENIbHbIC, EAMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIOACHHUSIX U YTBEPXKACHHUSIX, TNpenjaratb KpUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

IPOBOJNUTH BBIBOABI C HCIOJH30BAHUEM 3aKOHOB JIOTMKH, J€IYKTHBHBIX
Y MHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparb  JOKa3aTelbCTBA  MATEMAaTUYECKUX  YTBEPKACHUU  (MpsAMbIE
U OT MPOTUBHOrO), MPOBOAUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKux (aKTOB, BBICTpAaWBaTh apPryMEHTAIlMI0, TPUBOJIUTH TPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYK/ICHNUS,

BEIOWpATh COCO0 pemieHus y4eOHoU 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BeIOMpaTh HanboJee MOAXOASIIUN C YYEeTOM CaMOCTOSATENIbHO BbIJEIECHHBIX
KPUTEPUEB).

ba3oBble ucciie1oBarebCKue 1eMCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIAEAOBATEIbCKUN HUHCTPYMEHT IIO3HAHUS,
dbopMyIHpOBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOATEIBHO
YCTaHABJIMBAaTh UCKOMOE U JaHHOE, (OpMUPOBATh THIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE;

MPOBOJIUTH [0 CAMOCTOSITEILHO COCTABICHHOMY IUIAHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJIBIIOE UCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOT0 00bEKTa,
3aBUCUMOCTEN 0OBHEKTOB MEXITYy COOOM;

CaMOCTOSITETTLHO  (OPMYIHPOBATH OOOOICHUSI W BBIBOABI IO pPE3ybTaTam
MIPOBEJICHHOI'0 HAOJIIOJIEHUS, UCCJIEJ0BaHUsI, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pEe3yJbTaTOB, BHIBOJIOB U 00OOIIIECHHUIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpolecca, a TaKkKe BbIJBUraTh
IPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH ~ HEJJOCTATOYHOCTb W HM30BITOYHOCTh ~ MHGOpPMAllMM,  JAHHBIX,
HEOOXOAUMBIX JIJIS pelIeHUs 3aa4H;

BBIOWpATh,  aHAJU3UPOBATh,  CHUCTEMATHU3UPOBATb U HHTEPIPETUPOBATH
MH(OpPMALINIO PA3IMYHBIX BUJOB U (DOPM MpEACTABICHHUS;

BEIOWpATh (HOpMy MpeacTaBiIeHUST WHGOPMAINKY U WILTIOCTPUPOBATH PEIIacMbIe
3a/1auu CXeMaMH, TrarpaMMamMu, HHOU TpaduKoil 1 nX KOMOWHAIIUSIMH,
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OLICHMBAaTh HAJEKHOCTh MH(POPMALIMHU N0 KPUTEPUSM, MPEIIOKEHHBIM YUUTEIEM
WK CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMmmyHuKkaTHBHBIE YHHBEPCAJbHbIe Y4eOHbIE AeHCTBHS
KoMMyHUKaTUBHBIE  yHHBEpPCAJIbHBIC  y4eOHbIC  JICHCTBUS  OOECIICYMBAIOT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00YyUYarOIIMXCS.

O0wmenue:

BOCIIpUHUMATh M (QOPMYJIUPOBATh CYXKIACHHS B COOTBETCTBHUM C YCIIOBUSIMHU
U LEeIsIMH OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPAKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX
Y NIMCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOJy PELICHHS 33Ja4M U IOTYYEHHBIM
pe3yJpTaTam;

B XOA€ OOCYXIEHHs 3aJaBaTh BOMPOCHl MO CYIIECTBY OOCYXKAaeMOW TEMBI,
poOJIEMBI, pelIaeMOr 3aJa4yM, BbICKA3bIBaTh WIEH, HAIIEJICHHbIE HA MOUCK PEIICHHS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSAMU JPYrUX YYaCTHUKOB JHUaiora,
OoOHapy>KHBaTh pa3JInuMe U CXOJACTBO IMO3ULIMIA, B KOPPEKTHOU popMe (hopMyaupoBaTh
pa3HOrJIacus, CBOU BO3PAXKEHUS;

OPEICTaBIATh PE3YyJbTaThl PEUICHUS 3a/1ayd, HKCIEPUMEHTA, HCCIEIOBAHMS,
MIPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (HOpMAT BBICTYIUIEHHS C YYE€TOM 3a]ad
MIPE3EHTALMU U OCOOEHHOCTEHN ayJUTOPHUH.

CorpyaHuuecTBo:

MOHUMATh W UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHHOW U HHIUBUIYATHHOW PaObOTHI
MIPY PEIIEHUN YIeOHBIX MAaTEMAaTHIECKHX 33]1a4;

NPUHUMATh 1Ie7h COBMECTHOW JICATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM paboThI, pacipenensTh BUABl paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC
¥ pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHUX YETIOBEK;

y4acTBOBAaTh B TPYNIOBBIX ¢opMax paboThl (0OCYXKIEHUS, OOMEH MHEHUSIMHU,
MO3T'OBBI€ IITYPMBI B IPYTHE), BBIMOIHATH CBOIO YacTh pa0OTHl U KOOPAUHUPOBATH CBOU
JICHUCTBUS C IPYTUMH WICHAMHU KOMaH/IbI, OIEHUBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIHI
MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PeryjasiTuBHbIe YHHBepPCAJbHbIe yUeOHbIE eilCTBUS
PerynaruBHble yHUBEpCaAIbHBIE yueOHBIC IEUCTBUS 0OeCTIeYnBatoT (HOPMHUPOBAHUE
CMBICIIOBBIX YCTAaHOBOK ¥ JKM3HEHHBIX HABBIKOB TUYHOCTH.

Camoopranmu3amnus:

CaMOCTOSITETILHO COCTAaBJISITh TUIAH, AITOPUTM PEIICHUS 3a/iauu (UM €TO 4YacTh),
BBIOWpATh CMOCOO peIIeHUusT ¢ YYeTOM HMEIOIINXCS PECYypCcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4eTOM
HOBOU WH(pOpMaLUH.
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CaMOKOHTPOJIBb:

BJIAJETh CIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJA Ipolecca M pe3yibTaTa
pelieHrs MaTeMaTU4eCcKoi 3a/1auu;

NOPEeIBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TNpU PEIICHUU 3aJayuH,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, HAWJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEIH;

OLICHMBATh COOTBETCTBUE peE3yJibTaTa [EATEIbHOCTH TOCTABICHHON €U
U YCIIOBUSIM, OOBSICHATH NMPUYUHBI JOCTIKCHHUS WU HEIOCTHUXKEHUS €U, HAXOJIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS MPOTPAMMBI MO MaTEMaTHKE MPEICTaBICHBI
Mo rojaM OOy4YeHHUsS B paMKax OTIENIbHBIX y4eOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«Matematukay», B /-9 kinaccax — KypcoB «Anredpa», «l'eomerpusi», «BeposTHOCTH
U CTaTHUCTUKAY.
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DEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHOACHUTEJIBHASA 3AIIMCKA

[IpuoputeTHBIME LIETSIMH OOy4YeHHs] MaTeMaTuke B 5—6 Kiaccax sIBISFOTCS:

NpojoDKeHne (OPMUPOBAHUS OCHOBHBIX MAaTEeMAaTUYECKUX TOHATHI (YHUCIO,
BEIMYMHA, TeoMeTpuyeckas  ¢urypa), oOecneyuBaroOlUX  MPEEeMCTBEHHOCTb
Y NIEPCIEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus 00 y4arOIINXCS;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEW 00yvaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, HUCCJEIOBATEIbCKUX YMEHUH, MHTEpeca K H3y4YEHHUIO
MaTeMaTUKH;

HOJBEACHHE OO0Yy4aloOIIMXCsSd Ha JOCTYIHOM JUIi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY>KAIOILIEr0o MUPA;

dopmupoBanue (GyHKIUMOHAJIBHOW MaTEMaTHUYECKOM TIpPaMOTHOCTHU: YMEHHS
pacrno3HaBaTh MaTE€MaTUYECKHME OOBEKTbl B pEAIbHBIX JKU3HEHHBIX CHUTYalUsX,
IPUMEHATh OCBOEHHBIE YMEHMs JUIsl PELICHUs IPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATh TIOJIYYEHHBbIE pE3YyJbTaTbl M OLIEHUBAaTh HMX HAa COOTBETCTBHE
ITPAKTUYECKON CUTYaLINH.

OCHOBHBIE JIMHUM COJEPKAaHHMS Kypca MaTeMaTMKM B 5—6 Kiaccax —
apumeTnyeckass U reoMeTpuyecKas, KOTOpbI€ Pa3BUBAIOTCS MNapajlIeNIbHO, Kaxaas
B COOTBETCTBUU C COOCTBEHHOHM JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT JPYIOW,
a B TECHOM KOHTAaKT€ W B3aMMOJCHCTBHH. Takke B Kypce MaTeMaTHKH MPOHCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0psl U ONMUCATENbHON CTATUCTUKH.

N3yuenne apudmernueckoro marepuajga HaYMHAETCS CO CHUCTEMAaTU3aluu

U Pa3BUTHUS 3HAHUN O HATYPAJbHBIX YMCIIAX, MOJIYYEHHBIX HA YPOBHE HAYaIbHOIO
obmiero oOpazoBanus. [Ipm 3TOM COBEpIIEHCTBOBAHUE BBIUMCIUTEIBLHOM TEXHUKHU
u  GOopMHUpOBaHHE HOBBIX TEOPETUYECKMX 3HAHUM coYeTaeTcs C pa3BUTHEM
BBIUUCIIUTENILHOW KYJIBTYPbl, B YaCTHOCTH C OOydY€HHEM MpOCTEHIINM NpueMam
OPUKUIKA W OLEHKU pe3yJbTaToB BbIYUCIEHUM. l3ydeHne HaTypaslbHbIX YHCEeN
pOoI0JKaeTCs B 6 Kiiacce 3HaKOMCTBOM € HAYaJIbHBIMU MOHATUSIMU TEOPUU JETUMOCTH.
Hayvaso n3yuenus oObIKHOBEHHBIX U JIECATUUHBIX IpOOEH OTHECEHO K S Ki1accy. JTo
IEPBBII ATAIl B OCBOEHUU APOOE, KOr/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJIESMH,
HNOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX IPOOEl B IOJIHOM 00BbEME
NPENLIECTBYET U3YUYEHHUIO JNECATUYHBIX APOOEH, U4TO 11eeco00pa3Ho ¢ TOYKH 3pEHUs
JOTHKU W3JI0KEHHUS YHMCIOBOW JMHHMM, KOTJa TMpaBWiia JEHCTBUI C JECATUYHBIMU
ApoOSIMH MOXHO OOOCHOBATh y>K€ M3BECTHBIMHU AITOPUTMAMU BBITIOJHEHHS JEUCTBUN
C OOBIKHOBEHHBIMH JpOOSIMH. 3HAKOMCTBO C JCCATUYHBIMH JAPOOSIMHU PACIIUPUT
BO3MOXKHOCTH [IJI1 TIOHMMaHUsl OOYYaroIIMMUCS TMPHUKIATHOTO MPUMEHEHUS HOBOU
3alMCU TPU HU3YYCHHH JPYrHUX MPEIMETOB U NPU MPAKTUYECKOM HCIIOIb30BAHUU.
K 6 wimaccy oTHeceH BTOpOW »dTam B W3YYEHUM JpoOed, TJe MPOUCXOIUT
COBEpILICHCTBOBAHUE HABBIKOB CPaBHEHMsI U ITPeoOpa3oBaHUs JpoOeil, 0OCBOEHNE HOBBIX
BBIUMCIIUTEIbHBIX aJTOPUTMOB, OTTAYMBAHHE TEXHHUKH BBIYMCICHUH, B TOM 4YHUCIIE
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3HAUEHUN BBIPAXKEHUM, COAEpXKAIMX M OOBIKHOBEHHbBIE, U JECATUYHBIE JpoOH,
YCTAHOBJICHUE CBS3€M MEX]ly HUMHU, PACCMOTPEHHUE MIPUEMOB PEIICHUS 3a/1ay Ha APOOH.
B Havane 6 kimacca MpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IPOLICHTA.

OCOOCHHOCTBIO U3YUYCHUS TTOJTOKUTEIBHBIX M OTPUIIATEIBHBIX YHCEI SBIISETCS TO,
YTO OHU TaKXe€ MOTYT pacCMaTpHUBAaThCS B HECKOJIBKO 3TamoB. B 6 kjacce B Hagaie
nzydeHus: Tembl «[loJ0KUTEIbHBIE W OTPUILIATEIBLHBIC YHUCIIA» BBIACISECTCS IMOATEMA
«Jenpie yucmay, B paMKax KOTOPOM 3HAKOMCTBO C OTPHIIATEIbHBIMU YHCIAMU
U JISUCTBUSMH C MOJIOKUTEIbHBIMUA U OTPUIIATEILHBIMU YHUCIAMU MMPOUCXOIUT Ha OCHOBE
COZIEP)KATENIBHOTO TMOAXO0/a. JTO TMO3BOJIIET Ha JIOCTYITHOM YPOBHE ITO3HAKOMHTH
OOyYarOIIMXCS MPAKTUYECKA CO BCEMH OCHOBHBIMH TOHSTHSMH TEMBI, B TOM YHCIIC
M C TpaBWIAMH 3HAKOB IPHU BBHITIOJHEHUH apuMETHUEeCKuX neicTBuil. M3yuenue
paIMOHANIBHBIX Yncen OyAeT MPoaO0KEHO B Kypce anredpsl 7 Kiiacca.

[Ipu oOydeHHM peIIeHHI0 TEKCTOBBIX 3a7ad B S5—0 Kiaccax HUCIONb3YIOTCA
apudmerndeckue npueMsl perieHus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CIEIYIOIINX BUIOB: 33141 HA IBIDKEHUE,
Ha YaCTH, HA TIOKYIIKH, HA pa0OTy M MPOU3BOIUTEIHHOCTD, HA TIPOIICHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaronuecss 3HaKOMSTCS C MpUEMaMH pElIeHHs 3a7ad nepedopom
BO3MOXKHBIX BapUAHTOB, ydarcsa paborarh ¢ uHGOpMaIMel, mpeacTaBieHHoi B Gopme
Ta0JINIL UK AUarpamM.

B mporpamme ydeOHOro Kypca «MaremaTHka» MpeIycMOTpPeHO (GopMHUpOBaHUE
MPOMNEICBTHUECKUX aNreOpanyecKux MpeacTaBieHuil. bykBa kak CUMBOJI HEKOTOPOTO
9yciia B 3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS TIOCTEIICHHO.
bykBeHHass CMMBOJMKA IIMPOKO HCIOIB3YETCS MPEXKAEe BCEro ISl 3aluch OOIIUX
YTBEPKJICHUN U IPEITIOKEHUM, (POPMYIT, B YACTHOCTH JJIsl BHIYMCIICHUSI TEOMETPUUYECKUX
BEJINYWH, B KAYECTBE «3aMECTHUTENIS» YUCIIA.

B nporpamme yueOHOro Kypca «MaremaTuka» MpenCcTaBiIeHA HarJsaHAas
reOMETpHsI, HATPABIICHHAS HA Pa3BUTHE OOPA3HOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENBHBIX YMEHUH. JTO BaXXHBIM 3Tall B U3YYCHUH T€OMETPHH,
KOTOpBIM  OCYIIECTBISETCS HA  HATJISAHO-TIPAKTUYECKOM  YpPOBHE,  OMUPAETCS
Ha HarjasigHO-0O0pa3HOe MbIIUIEHHE OoOydarmuxcsa. bonbiias ponb  OTBOIUTCS
MPaKTHYECKOM JESITeIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOACTHUpoBaHuI0. O0ydaronimecs
3HAKOMSATCS ¢ TEOMETPUYECKUMHU (UTYpaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
MPOCTEUINTUMU ~ KOH(HUTyparnusiMu, ydaTcs u300pakaTh WX HA HEIMHOBAHHOU
U KJIeT4aToi Oymare, paccMaTpHUBAIOT UX MPOCTEUIITNE CBOMCTBA. B mporiecce nzyueHus
HATJIATHOM TeOMEeTpUM 3HAHUS, MOJyYEeHHBbIE 00YYaIOIUMKCS HAa YPOBHE HAYaJIbHOTO
o0urero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACHIUPSIIOTCA.

CornacHo yueOHOMY IJIaHY B 5—6 KJ1accax M3y4aeTcss HHTETPUPOBAHHBIN MTPEIMET
«Marematuka», KOTOpPBIH BKJIIOYAET apuMeTHuecKui marepuar ¢ HarJsIHYIO
TreOMETPUI0, a TaK)Ke MPOIEACBTHUECKUE CBEIACHHS M3 aireOpbl, SJIEMEHTHI JIOTUKH
¥ Hayaja OmMcaTeaIbHOM CTATUCTHKH.

O61iee yncIo YacoB, pEKOMEHI0BAHHBIX IS M3y4eHus: MaTeMaTnku, — 340 gacos:
B 5 ximacce — 170 gacoB (5 gacoB B Heneno), B 6 kimacce — 170 gacoB (5 yacoB B Heelno).
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COJAEPKAHUE OBYUYEHUSA
5 KUIIACC

HarypaJjibHble ync/ia U HYJIb

Harypanpnoe wuyucno. Psg HarypanpHbix umcen. Ywucimo 0. Wzobpaxenue
HATypaJbHBIX YUCENl TOUKAMU Ha KOOPJAMHATHOM (YUCIOBOM) MPSIMOM.

[To3ummonHas cucrteMa cuMcieHus. Pumckas HyMmepauusi Kak IpUMEp
HEIMO3ULIMOHHON CUCTEMBI CUMCIICHUS. [lecaTuyHas cucrema CYUCICHUS.

CpaBHEHUE HaATypalbHBIX YHCEN, CPAaBHEHHE HATYPAJIbHBIX YHUCEI C HYJEM.
CnocoOsbl cpaBHeHUs. OKpyTiieHWEe HATYPAJIbHBIX YUCEIL.

CioxxeHue HaTypaJIbHBIX YUCEI, CBOMCTBO HYJIS MPH CI0KEHUH. BbhlunTaHue Kak
JeicTBUE, OOpaTHOE CJIOXKEHUIO. YMHOKEHHE HATypajbHBIX YHCEJ, CBOWCTBA HYJIS
M €IWHHULBl NpH YMHOXKEHHUH. JlemeHune Kak JeicTBHE, OOpaTHOE YMHOKEHHIO.
KomnoneHTs! neiicTBul, cBs3b Mex 1y HUMU. [IpoBepka pe3ynbraTa apupMeTUuecKOro
neiictBus. [lepemecTuTenbHOe U coYeTaTeNbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
¥ YMHOXEHUS, PACTIPEICIUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.

Wcnonb3oBanne OykB [y 00O3HAUEHHWs] HEM3BECTHOI'O KOMIIOHEHTAa M 3alMCH
CBOMCTB apuU(hMETUUECKUX JACHCTBUIA.

Jlenutenu U KpaTHbIE YMCIa, pa3jI0KeHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

Crenenp ¢ HaTypaldbHBIM IOKa3aTesieM. 3alliCh YKCIIA B BUJE CYMMBbI pa3psiIHbIX
ClIaraeMblIX.

UucnoBoe BbIpakeHHE. BhIUKCIIEHNE 3HAYEHUW YUCIOBBIX BBIPAXKEHUM, MOPSIAOK
BBITIOJIHEHUSL JEUCTBUM. VCIOnp30BaHME IMIpU BBIYKMCIEHUAX IE€PEMECTUTEIBHOIO
U COYETATENIbHOI'O CBOMCTB (3aKOHOB) CIIOXKEHHUS U YMHOXKEHHS, PaclpeleIuTeIbHOro
CBOMCTBA YMHOKCHHSI.

Jpoon
[Ipencrapienne o ApoOU Kak crocoOe 3amucH 4acTu BedudruHbl. OOBIKHOBEHHBIS

npobu. IlpaBunbHble W HenmpaBwibHbIE ApoOH. CmemiaHHas ApoOb, MPEACTaBICHUE
CMEIIAaHHOW ApoOM B BHUJE HENPABWILHOW APOOHM M BBIJCICHHE IEJIOW YacTH 4ucia
U3 HENpaBWIbHOW apobu. M3o0pakeHue npoOeli TOYKaMH Ha YHCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBo apoou. Cokpamienune apoOei. IlpuBenenue npoOu K HOBOMY
3HaMeHaTeno. CpaBHeHHE apoOeii.

CnoxxeHre W BBIUMTAHHE APOOEH. YMHOXEHUE W JeleHue IpoOeil, B3auMHO-
oOpaTHble 1pobu. HaxoxaeHne yacTu Uenoro U Leaoro no ero 4YacTu.

Hecsatuunast 3anuchk ApoOel. IlpencraBienue naecsiTUYHOM ApoOU B BUIE
0ObIKHOBEHHOM. M300pakeHHe AECATUYHBIX ApOOEd TOUYKaAaMU Ha YMUCIOBOM MPSIMOI.
CpaBHeHUE JECATUYHBIX APOOEil.

Apudmernueckue AUCTBUS ¢ JECATUUHBIMU po0siMu. OKpyriieHne AeCITUYHBIX
pooOeit.
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Pemmenye TeKCTOBBIX 33124

Peritennie TEKCTOBBIX 3a1ad apu(PMETHUECKUM CIOCOOOM. PellieHune Joruueckux
3aia4d. Pemenue 3amau mepeOOpoM BCEeX BO3MOXKHBIX BapuaHToB. Mcmonb3oBaHue
P PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3aga4, cogepxammx 3aBUCUMOCTH, CBA3BIBAIOIIAE BEIUYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb. EIMHMUIBI W3MEPEHUS: MACCHI,
o0beMa, IIeHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3h MEXKAY €AUHUIIAMU U3MEPEHUS
KaXJI0M BEJINYHNHLI.

Periienrie OCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre JaHHBIX B BUE TaOIUII, CTOJIOYATHIX JUATPAMM.

Haruasanas reomerpus

Harnsanele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKA, IpsiMasi, OTPE3OK,
JIy4, yroJl, JIOMaHasi, MHOIOyI OJIbHUK, OKPY>KHOCTb, Kpyr. YToi. IIpsaMon, ocTpslid, Tynon
Y Pa3BEPHYTHIN YIVIBL.

JInuHa OTpe3Ka, METPUYECKHME €NWHULBI JJIMHBL. J{nMHA JIOMaHOW, NHEPUMETP
MHOTI'OYTI'OJIbHUKA. MI3MepeHne 1 MOCTPOEHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsaguele mpencraBieHuss o (QuUrypax Ha IUIOCKOCTH: MHOT'OYTOJIbHUK,
NPSIMOYTOJIbHUK, KBaApaT, TPEYrOJIbHUK, O PABEHCTBE (pUryp.

N3o6paxkenne ¢uryp, B TOM umciae Ha kierdator Oymare. Iloctpoenue
KOH(UTypaInmii U3 4acTer MpsMoi, OKPY>KHOCTH Ha HEJTMHOBAaHHOM U KJIETYATON Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIUIOB MPSIMOYTOJIbHUKA, KBAAPATa.

[Tmomane IPSAMOYTOJIbHUKA 51 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM 4HCIe (DUTyp, M300paKCHHBIX Ha KJIETYATONW Oymare.
EnuHunne! nsmepenus miomanm.

Harnsaguele npencrtaBieHus O TPOCTPAHCTBEHHBIX (Urypax: MNpsIMOYTOJIbHBIN
napasuienenumnes, Kyo, MHOrorpaHHuku. M3o00paxkeHne npocTelmx MHOTOTPAHHHUKOB.
Pa3BepTku kyOa u napamienenunena. Cozanue Mojelneid MHOrorpaHHUKOB (13 Oymard,
IPOBOJIOKH, IUIACTUJIIMHA U IPYTUX MAaTEPHAIIOB).

O06beM MpsMOYTOJILHOTO Mapajuiesnenuriena, kyoa. Enunuibl usmepenus oobema.

6 KJIACC

HarypaJjbHble yuciia

ApudpmMernueckre JOEUCTBUS € MHOIO3HAYHBIMM HATypaldbHbIMH YHCIAMHU.
YucnoBble BhIpaXKEHUs, MOPSJIOK JIEUCTBUI, UCIONb30BaHUE CKOOOK. Mcrmonb3oBaHue
OPU BBIUYHUCICHUSAX [EPEMECTUTEIBHOIO W COYETATEIIbHOTO CBOWCTB  CIIOKEHUS
Y YMHOXEHHUS, PACIIPEAEIUTEIBHOTO CBOMCTBA YMHOKEHUA. OKpPYTIIEHUE HATypalbHBIX
qyuced.

JlenuTenu v KpaTHbIE YKCIIa, HAUOOIBIITUN OOIIUM IeTUTENh U HAUMEHbIIIEe o011ee
KpaTHoe. [[enMMoCTh CyMMBI U TPOU3BENECHUS. JleIIeHre C OCTaATKOM.
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Apodu
OObIkHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JApoOH, COKpalleHue Japooeit.

CpaBHeHHe U ynopsipouuBaHue JpoOeil. Pemienne 3amay Ha HaxoXAEHHE 4YacTH
OT LEJOro M LENOoro mo ero 4acth. [[poOHoe Yuciao Kak pe3yiabTaT JeleHHs.
[IpencraBieHue IecATUUHOM NpoOU B BUAE OOBIKHOBEHHOH IpOoOM M BO3MOXKHOCTH
Npe/ICTaBlIeHuss OOBIKHOBEHHOM JpoOuM B BuUAE JecATUYHOU. JlecaTuuHbie apoOu
U MeTpuueckas cucrema mep. ApupMeTHuecKkue ACHCTBUS U YHUCIOBBIE BBIPAKCHHS
C OOBIKHOBEHHBIMU U JIECATUUHBIMU APOOSMHU.

Otnomienue. Jlenenue B JaHHOM OTHoIeHUU. Macmirad, nmponopuus. [Ipumenenue
IPOITOPLIMH ITPU PELICHUH 3a4ay.

ITonsiTue mpoueHTa. BpruncieHne MPOLIEHTa OT BEJIMYMHBI M BEJIWYMHBI 10 €€
OpOLIEHTY. BplpaxkeHne MNPOLEHTOB JECATUYHBIMU Jpo0sMu. Pemenune 3amau
Ha NPOLEHTHI. BripaxkeHne OTHOIIEHUS BEJIUYMH B MPOLEHTAX.

IHonoxuTeNbHBIE H OTPHIATENbHBIE YHCJIA

[TonoxurenbHple W oOTpUUATENbHBIE uyucia. llensie uyucma. Moayne uwucna,
reoMeTpuyecKas HHTepIpeTanus Moy yncia. M3o0paxenue yncen Ha KOOpAUHATHON
npsimoil. YucrnoBble npomMexyTku. CpaBHeHue uucen. ApudMernyeckue AercTBUs
C IIOJIOXKUTEIBbHBIMHA M OTPULIATEIIbHBIMH YHACIIAMM.

IIpsMoyrosnbHas cHUCTEMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH
Ha IUIOCKOCTH, a0cuucca u opauHata. [loctpoeHue Todek U Guryp Ha KOOpAWHATHOU
IUIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[Ipumenenune OyKB Ui 3allUCU MAaTEMaTUYECKUX BBIPAXKEHUM U NPEASIOKEHUH.
CpolictBa apu(MeTHYECKUX JCHUCTBUH. DyKBEHHbIE BBIPAKEHUS U  YHCIIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GOpMyIibl MEpUMETpa M IUIOIAAU MPSMOYTOJbHUKA, KBajapara, o0bema
napajienenuneaa u kyoa.

Penienue TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3adau apupMeTHUEeCKUM criocoOoMm. Perienue morundeckux
3aznay. Pemenue 3aa4 nepedoOpoM BCeX BO3MOKHBIX BAPUAHTOB.

Pewrenue 3anad, coneprkamux 3aBUCUMOCTH, CBS3bIBAIOLIUX BEJIMYMHBI: CKOPOCTD,
BpeMsl, pacCTOSTHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpEMsl, 00beM
paboThl. EMUHUIBI U3MEPEHMsI: MacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs3p MEXy €IMHUIIAMU U3MEPEHUS KaKION BETUYUHBI.

Pemenne 3amad, CBsA3aHHBIX C OTHOILUEHUEM, INPONOPLIUOHAIBHOCTBIO BEJIUYMH,
NPOLIEHTAMU; PEIIEHUE OCHOBHBIX 3a7a4 Ha JPOOU U MPOLEHTHI.

OueHka W UpUKUAKA, OKpyryieHue pesynbrata. CocTaBiieHHE OYKBEHHBIX
BBIPAYKCHUH 110 YCIIOBHUIO 3a1a4H.

[IpencraBiaeHne JaHHBIX C MOMOLIbI0 Tadbmuu U jauarpamMM. CronGuartble
AUarpaMMbl: YTEHHUE U IOCTpOEHUE. UTEHHE KPYTOBBbIX AUArPaMM.
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Harasianas reomerpust

Harnsinueie npencraBienus o ¢urypax Ha IJIOCKOCTU: TOYKA, MpsiMasi, OTPE3OK,
Jy4, yroji, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb,
KPYT.

B3anmHoe pacnonokeHue AByX NPSIMBIX Ha IJIOCKOCTH, NapajllelIbHbIE MPSIMBIE,
MIEPIICHINKYJISIPHBIE NpsIMbIE. MI3MepeHune pacCTosTHUN: MEXY IBYMSI TOUYKAMU, OT TOUYKHU
J10 IPSIMOM, JUTMHA MapIIpyTa Ha KBaJAPaTHOM CETKE.

N3mepenne ©W TOCTPOCHHME VYIVIOB C TMOMOIIBIO  TpaHcOopTtupa. Bumasl
TPEYrOJBLHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBINA, TYMOYTOJIbHBIN, paBHOOSIPEHHBIH,
PaBHOCTOPOHHU. UEThIPEX YT OIbHUK, IPUMEPHI UETHIPEXYTOJIbHUKOB. [[psSMOYTONIbHUK,
KBaJIpaT: WCIOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, JAuaroHaiei. HM3oOpaxeHue
reoMeTpuuecKux (GuUryp Ha HEIUHOBAaHHOM Oymare C UCIIOJIb30BaHUEM IMPKYIIS,
TUHENKH, yTonbHUKa, TpaHcnopTupa. [locTpoeHus Ha kieTyaToil Oymare.

[Tepumerp mHoroyronbHuka. [loHarue ruiomaan GUrypbl, €AUHUIBI U3MEPEHUS
wiomaan. [Ipubnmxennoe namMepenue 1wiomaau Guryp, B TOM 4YHCIe Ha KBaJApPaTHON
cetke. [IpubnmkeHHOe U3MEpEHre ITTMHBI OKPY>KHOCTH, IUIOIIAAN KpyTa.

CummMmeTpusi: LeHTpaJIbHasi, OCEBas U 3€pPKaJbHAsl CHMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsaaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX GUTypax: Mapajuielenunes, Kyo,

npu3Ma, Iupamua, KOHYC, IWIMHAD, map u chepa. M3o0pakeHrne npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BepTOK MHOTOTPAHHUKOB, IWIWHAPA U KoHyca. Co3manne Moaenen
NIPOCTPAHCTBEHHBIX puryp (13 Oymaru, MpoBOJIOKH, IIACTHIIMHA U IPYTUX MAaTEPUAIIOB).

[Tonsitue oOwbema, enuHHIBI U3MepeHHUs oObema. OO0BEM NPSIMOYTOIHLHOTO

napajuienenumnesa, Kyoa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynabTaThl OCBOEHUS MPOTPaMMbI Y4eOHOro Kypca K KOHILY
oOyyeHus B 5 Kiacce.

Yuciaa v BbIYUCTICHUA

[TorumMaTe W MPaBWIBHO YMOTPEOJSTh TEPMHHBI, CBSI3aHHBIE C HATypaJbHBIMHU
9HCIIaMH, OOBIKHOBEHHBIMU U JECATUIHBIMH TPOOSIMHU.

CpaBHUBaTh M YNOPSIOYMBATh HATypajbHbIE YKCJA, CPABHUBATh B IPOCTEUIINX
City4asix OOBIKHOBEHHBIE IPOOH, TECITHUHBIE TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJUHATHOM (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €1
YUCIIOM M W300pa)kaTh HATYpaJbHBIC YMCIA TOYKAMU HA KOOPJIWHATHOHN (YHCIIOBO)
IIPSIMOM.

Beimonasate apudmMernueckue — IEHCTBHS C  HATYpPalIbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMU JPOOSIMHU B TIPOCTEHIIINX CITydasX.

BEITIONHTE IPOBEPKY, MPUKUIKY PE3yIbTaTa BEIYHCIICHUMN.

OKpyTasTh HaTypalbHbIE YHCTIA.
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Pemmenye TeKcTOBBIX 32124

Pemiate TekcToBBIE 3amauM  apUPMETHUYECKUM CIOCOOOM U C  TOMOIIBIO
OpraHU30BAaHHOT'0 KOHEYHOTO TIepedopa BCeX BO3MOKHBIX BapHAHTOB.

Pemars 3agaun, comepkanue 3aBUCUMOCTH, CBA3BIBAIOIIME BEJIMYMHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TAOJIUIIBI, 0003HAYCHUS TTPH PEIICHUH 3a/1a4.

[Tonb30BaThCd OCHOBHBIMU E€IMHUIIAMH H3MEPEHUS: LIEHBI, MACChl, PACCTOSHHS,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHU €IMHULIbI BEIMUUHBI YEPE3 IPYTHUE.

N3BnekaTh, aHAIM3UPOBATh, OICHUBATH HH(POPMAIMIO, IPEACTABICHHYIO
B TaOJMIE, HA CTOJOYATOM auarpaMMe, HHTEPIPETUPOBATh MPEICTABICHHBIC TaHHEIC,
KCIIOJIb30BATh JAHHBIC PU PEIICHUU 3a/1a4.

Harasiainas reomeTpust

[Tonp30BaThCA r€OMETPUUECKUMU MMOHATUAMU: TOUKA, NPsiMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh mNpPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, UMEIMUX GopMy
U3YYEHHBIX T€OMETPUUECKUX Uryp.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJaMH: BEpUIMHA CTOPOHA,
C MHOT'OYTOJIbHUKAMU: YIroJI, BEPIIMHA, CTOPOHA, JUAroHallb, ¢ OKPYKHOCTBIO: painycC,
IAAMETP, UEHTP.

N300paxkath n3ydeHHbIe TeoOMeTpUIecKre (GUrypbl Ha HEIMHOBAaHHOW U KJIETYAaTOU
Oymare ¢ MOMOIIBIO ITUPKYJIS U JTUHEHUKH.

Haxomute miMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JIMHEWKH, CTPOUTH OTPE3KHU 3aIaHHOM JVIMHBI; CTPOUTH OKPY>KHOCTh 33JITaHHOTO pajinyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBajpara I HUX
MOCTPOCHMS, BBIYMCIICHUS IUIOIAIA U IEPUMETPA.

Boruncnars nepumerp u riioaab KBajapara, mpsMoyroibHUKa, (PUryp, COCTaBICHHBIX
13 IPSIMOYTOJILHUKOB, B TOM YHCIie (pUryp, n300pakeHHBIX Ha KJIeT4yaTol Oymare.

[Tonp30BaTbCsl OCHOBHBIMH METPUYECKUMHU E€AWHULIAMU W3MEPEHUs IJIVHBL,
IJTOIIA; BBIPAXKATh OJHU €IMHULIBI BEJTUYMHBI YEPE3 IPYTHe.

Pacnio3naBaTh mapaimienenuies, Ky0, HCIOIb30BaTh TEPMHUHOIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOUTh U3MEPECHUS NTapajUieNenuneaa, Kyoa.

Beruucnate  o0bem  KyOa, mapauienenuiena 1o 3aJaHHBIM - U3MEPEHUSIM,
M0JIb30BaThCS €AUHUIIAMHU U3MEPEHUS 0ObeMa.

PemaTte HeciiokHBIE 3aauM  HA  HU3MEPEHUE TEOMETPUUYECKHX  BEJIUYUH
B MPAKTUYECKUX CUTYyaIUsIX.

[IpenmeTHBIe peE3yabTAaTHl OCBOSHHUS MPOTPAMMBI Y4eOHOrOo Kypca K KOHILY
oOyueHus B 6 kiacce.

Yuciia 1 BbIYUCICHUA

3HaTh WM TIOHMMAaThb TEPMHUHBI, CBS3aHHbIE C PAa3JUYHBIMU BUJAMHU YHCET
U crioco0amu UX 3aluCH, MepexXoIuTh (€CIH 3TO BO3MOXKHO) OT OJHOM (OpPMBI 3amucu
Yyyclia K APYrou.
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CpaBHUBATH U YIIOPSIIOYMBATS LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHbIE TPOOH,
CpaBHUBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BemonusaTh, coyerast yCTHbIE M MUCbMEHHBIE IPUEMBI, apu(pMeTHIEeCKIe 1eHCTBUS
C HaATypaJbHBIMH U LEIbIMU YHCIIaMHU, OOBIKHOBEHHBIMU U JAECATUYHBIMU APOOSMH,
IIOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMUA YHUCIIAMMU.

BbIuncisTh 3HaUYCHUS YUCIOBBIX BBIPAKCHUM, BBINOJHATh MPUKUIAKY U OLICHKY
pe3ynbTaTa BBIYUCIICHHUM, BBINOJHATH MPEOOpPa30BAHUS UYHUCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apu(METUYECKUX JACHCTBUH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MHPSIMOM C COOTBETCTBYIOIIUM €Ul UYHUCIIOM
U N300pakaTh YKClia TOUKaAaMU Ha KOOPJUHATHOM MPSMOMN, HAXOJUTh MOJIYJIb YHCTIA.

COOTHOCHUTBH TOYKH B MPSAMOYTOJIBHOW CHCTEME KOOPJIWHAT C KOOPAUHATAMU 3TOU
TOUKH.

OKpyrisTh LENble YACIa U JECATUIHbIE APOOH, HAXOAUTH MPUOIMKEHUS YHCETL.

YucaoBble 1 0YyKBEHHBbIE BbIPAKCHUSA

[TorumaTe W ymoTpeOJATh TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTETCHW YHWCIIA,
HaxOJWTh KBaJpaT M KyO dYHCIA, BBIUMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHUH,
COZEPIKAIIUX CTEIICHMU.

[Tonb30BaThCAd NpPU3HAKAMHU JEIUMOCTH, PACKIA[bIBATh HATypaJbHBIE YHUCIIA
HA IIPOCTHIE MHOKUTENU.

ITonp30BaThCs MacITabOM, COCTABIIATD IMIPOIOPIIMH U OTHOIIICHHUS.

Ucnonw3oBaTh OyKBBI 1711 O0O3HAUEHMS] YMCET NPHU 3aMMCU MaTeMaTUYECKUX
BBIPOKECHHM, COCTaBIATh OYKBEHHBIC BBIPAXKECHHUS W (DOPMYJIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX BBIPa)XKEHUH, OCYIIECTBIISS HEOOXOIUMBbIE TTOJICTAHOBKH M IMPE0OPa30BaAHMS.

HaxonuTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 3a1a4

Pemrats MHOTO1IIarOBBIE TEKCTOBBIE 3371291 apU(PMETHIECKUM CTIOCOOOM.

Pematy 3amaum, CBS3aHHBIE C OTHOIIEHHEM, IMPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
MPOLEHTAMHU, PelIaTh TPU OCHOBHBIE 3a/1a4 Ha JPOOU U MPOLEHTHI.

Pemate 3amaun, comepskaiiyre 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYUHBI: CKOPOCTH,
BpEMs, PAacCTOSHUE, I11€Ha, KOJIHYECTBO, CTOUMOCTH, MPOU3BOAUTEIHHOCTb, BpPEM,
o0bemMa paboThl, HCHONB3YS apuPMETHYECKUe JEHCTBUS, OILECHKY, MNPHUKUAKY,
MOJIb30BATHCS €IMHULIAMU U3MEPEHHSI COOTBETCTBYIOIINX BEIHUHMH.

CocTaBnsiTh OYKBEHHBIE BHIPAXKEHHUSI 110 YCIOBHIO 33/1a4H.

N3Bnekats nHGpOpMAIINIO, IPEICTABICHHYIO B TA0IHIIAX, HA IMHEHHOM, CTOIOYATON
WIM  KPYrOBOM  JMarpaMmax, MHTEpPIPETHUPOBAaTh  MPEACTaBICHHBIC  JIaHHBIE,
MCTIOIB30BaTh IaHHBIC TIPH PEIICHUH 33]1a4.

[Tpencrapnsate uH(GOPMAIIIIO C TTOMOIITHIO TAOJHIT, TMHEHHON M CTOIOYATOMN TrUarpaMM.

Harnsignasi reomeTpust

[IpuBoauTh mNpHUMEPBl OOBEKTOB OKPYKAIOIIEr0 MHpPa, HMEIHUX (QopMy
U3YYEHHBIX T€OMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI PaBHBIX
U CHMMETPHUYHBIX (DUTYD.
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N300paxxkath ¢ MOMOIIBIO LUPKYIIS, JTUHEWKH, TPAHCIOPTHUPA HA HEITMHOBAHHOM
U KJIeTyaTol Oymare M3y4eHHbIE TUIOCKHME T€OMETpUUYEeCKUe PUrypbl U KOH(PUTYpAIHH,
CUMMETPUYHbIE (PUTYPBI.

[Tonb30BaTbCs T€OMETPUUECKUMH MOHATHUSMU: PABEHCTBO (UTYp, CHMMETpPHI,
UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CHUMMETPHUEHW: OChb CHUMMETPHUH, LEHTP
CUMMETPUHU.

HaxoauTp BEIMUYNHBI YTII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, TOJIb30BAThCS INPU PELIEHUU 3aAad TpagyCHOM MEpoil Yrios,
pacIio3HaBaTh HA YEPTEXKAX OCTPBIM, MIPSAMOM, PA3BEPHYTHIN U TYIIOM YTJIbI.

BeluncisiTh  JUIMHY JIOMAaHOW, IIEpUMETP MHOIOYTOJbHHUKA, I0Jb30BaThCS
€IMHUIIAMU W3MEPEHHUs JJIMHBI, BBIPAXXaTh OJHU €IMHULIBI U3MEPEHMs UIMHBI 4Yepe3
IpYyTHE.

Haxonuth, HCMONb3ys YEPTEKHbIE WHCTPYMEHTBI, PACCTOSHHS: MEXKAY IBYMs
TOYKaMH, OT TOYKH JI0 NPSAMOM, JUIMHY IIyTH HAa KBAJPATHOM CETKE.

Boruncnsats minomans GUryp, CoCTaBiIC€HHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pa3OveHne Ha  MPSAMOYTOJIbHUKH, HAa  paBHbIC ¢burypel,  JOCTpauBaHUE
10 TPSIMOYI'OJIbHHKA, IOJb30BAaThCS OCHOBHBIMHM E€IWHULAMHA W3MEPEHHUs IUIOLIAIH,
BbIpa)kaTh OJTHU €IMHUIBI U3MEPEHUS TUIOIIAIA YEPE3 IPYTHUE.

PacriosHaBaTh Ha MOAENSAX M H300paKEHUSIX MUPAMHUIY, KOHYC, LWIHHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, IPaHb, OCHOBaHHUE, pa3BepTKa.

N300paxkath Ha KJIeTYaTON Oymare npsiMOyroJIbHBIN apasijieienue]l.

Boruncnate 00beM MPSIMOYTOJIBHOTO Mapajiesenunena, KyOa, IO0Jb30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemiareb HecnokHbIE 3aJauyM  Ha HAXOXKICHUE TE€OMETPUYECKHUX BEIWYWH
B MIPAKTUYECKUX CUTYyaIUIX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OcCHOBHBIE BUJIBI JESTEIBHOCTU 00YYaOIUXCSI
(Tembl) Kypca 4acoB COZIEp)KaHUE
HarypanbHbie uncina. 43 Hecstnunas Yurtath, 3alIUCHIBATH, CPABHUBATHL HATYpaJIbHBIC YHCIIA;
JleiicTBUs ¢ HATYpaAJIbHBIMU CUCTEMA CUHCIICHUS. | MPeAJAraTh M 00CyKAaTh CIOCOOBI YIIOPSIOUNBAHUS YUCET.

qHCJIaMU

Psn nHatypanbHbIX
quced.
Harypanbhslii psia.
Yuco 0.
HarypanbHabie uncna
Ha KOOPJIMHATHOU
MPSAMOM.
CpaBHeHue,
OKPYIJICHUE

HaTypAJIbHBIX YHACEIL.

Apudmerudeckue
JIeUCTBUA

C HaTypaJbHBIMU
yucjgamu. CBoicTBa
HYJIS IPU CJI0KEHUU
Y YMHOXXEHUU,
CBOMCTBA CIUHUIIBI
MIPU YMHOKCHUH.

MN300paxkaTh KOOPIAUHATHYIO IPSIMYIO, 0TMEYaTh YHCIIA
TOYKaMHU Ha KOOPJAUHATHOMN MPAMON, HAXOAMTHh KOOPJANHATHI
TOUKHU.

HccaenoBaTh cBoiicTBa HaTypaiabHOrO psiga, yucen 0 u 1
MIPU CJIOKEHUU U YMHOXKEHUHU.

Hcnosab30BaTh NPABUJIO OKPYTIICHUS HATYPAJIbHBIX YUCE.
BoinoiHATH apupMeTHyecKre JeMCTBUA C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYCHUS YHCIIOBBIX BBIPAXKEHUN

co ckoOKaMu U 0e3 CKOOOK.

3anucbIBaTH NPOU3BE/ICHUE B BUJI€ CTCTICHU, YMTATH
CTENEHHU, NCIO0JIb30BATh TEPMHHOJIOTUIO (OCHOBAHMUE,
M0Ka3aTellb), BBIYUCIAATH 3HAYEHUS CTEIICHEH.

BbINOJTHATH NPUKUAKY ¥ OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAXEHUN, MPEAJIAraTh U MPUMEHATh IPHEeMbl IPOBEPKH
BBIYMCJICHU.

Hcnosb30BaTh NPU BHIYMCIEHUAX IEPEMECTUTEITBHOE

U COYETATENbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOXKEHHUS,
pacrpeeuTeIbHOE CBOMCTBO YMHOXKEHUS; (POPMYIHPOBATH
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[TepemecTuTenbHOE
U coUYeTaTesIbHOS
CBOMCTBA CIIOKECHHUS
Y YMHOXKEHMUS,
pacnpeaeTuTeIbHOe
CBOMCTBO
YMHOKEHUS.
Jenmurenn

Y KpaTHBIE YUCJIA,
pa3I0KEeHUE Yncia
Ha MHOXXUTEJIN.
Jenenune

¢ ocratkoM. [Ipocteie
1 COCTaBHBIC YHMCIA.
ITpu3Haku
JIEITMMOCTH Ha 2, 5,
10, 3, 9.

CrenecHp

C HaTypaJlbHbIM
MOKa3aTeJIEM.
YucnoBble
BBIPAXKECHUS;
TOPSAJIOK JIEUCTBUM.
Pemenne TeKCTOBBIX
3aja4y Ha BCE
apupMeTuIecKue

U MPUMEHSATH NPaBuJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apU(hMETUUECKHX JICHCTBHIMA.
HccaenoBath YnuCI0BbIE 3aKOHOMEPHOCTH, BBIABUIATH

1 000CHOBBIBATH FUNOTE3bI, (JOPMYJIMPOBATH 0000 IIEHUS
U BBIBOJBI I10 PE3YJbTaTaM IPOBEAECHHOI O UCCIIEI0BAHUSL.
D®opMyJIMPOBATH ONpPeleJIeHUs JCIUTEN U KPATHOTO,
Ha3bIBATH JICJIUTEIIN U KPATHBIC YUCJIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE UKCIIa; (POPMYIUPOBATH

U IPUMEHATh IPU3HAKHU JAEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM Pa3JIOKEHUS YMCIIa HA IIPOCThIE
MHOKHTENU; HAXOAUTh OCTATKH OT JACJIEHUS U HETIOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJbHbIX YHCIAX, IPUBOAUTH MPHUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoncTpynpoBars MmaTeMaTH4eCKHe NPEAJI0KEHUS

C MIOMOILBIO CBS30K «U», «HIIN», «ECIH. .., TO...).

Pemathb TekcTOBBIC 3a71a4u apUPMETHIECKUM CIIOCOOOM,
HCMO0JIb30BaTh 3aBUCUMOCTH MEXY BEITMYMHAMHU (CKOPOCT,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD U JIP.):
AHAJIM3UPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepedopMyJTHPOBATH YCIOBHE, M3BJIEKATH HEOOXOIUMBIC
JTaHHbIE, YCTAHABJUBATH 3aBUCHUMOCTH MEK]1y BETUUMHAMU,
CTPOMTH JIOTUYECKYIO IIEMTOUKY PACCYKICHUM.
MopaeanpoBaTh X0/ PEUICHUS 3aa4 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKECHHUE
Y TTOKYTIKH

CXEMBbI, TAOJIHIIBI.

IIpuBoauTH, pa30MpPaTh, OUEHUBATH PA3ITUYHBIC PELICHUS,
3alMCHU PEIIEHUI TEKCTOBBIX 3aay.

Kpurnuecku oneHMBATh MOJIY4YCHHBIN pE3yIIbTarT,
OCYLIEeCTBJATH CAMOKOHTPOJIb, IPOBEPSISL OTBET

HAa COOTBETCTBUE YCJIOBUIO, HAXOAUTh OLINOKH.

PemaTs 3a/1a4u ¢ mOMoIIbIO ITepedopa BCEX BO3ZMOKHBIX
BAPHUAHTOB.

3HAKOMUTBHCS C UCTOPHUE pa3BUTUA apUPMETUKU

Harnsinnas reomerpusi.
JIMHUM HA TITIOCKOCTH

12

Touka, ripsmas,
OTPE30K, JIy.
JlomaHas.
N3mepenue 1Hel
OTpe3Ka,
METPUYECKUE
€IMHULIBI
U3MEPEHUS JJINHBI.

OKpYXHOCTb U KpYT.

[IpakTuueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYrom. [Ipsamoi,
OCTpPBIH, TYIIOU

Y Pa3BEPHYTHIN
yribl. 3mepenne

Pacno3naBaTh Ha yepTekax, pUCyYHKax, ONMCbIBATH,
WCIIOJIb3Ysl TEPMHUHOJIOTHIO, ¥ H300PaKaTh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, MPAMYIO, OTPE30K, JIy4,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPBI OOBEKTOB PEATTLHOTO
MUpa, UMEIOIIHX (GOPMY U3yUEHHBIX (DUTYp, OLIEHUBATH UX
JIMHEVHBIE pa3MEpBL.

HUcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK UHCTPYMEHTHI
JUJIS1 TIOCTPOEHUSI M U3BMEPEHUS: U3MEPSTh JUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOU JJIUHBI, YIOJL,
3aJJaHHOW BEJIMYMHBI; 0TKJIAABIBATH LINPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTh 33JJTAaHHOTO PAJINYCA.
HN306paxath KOHPUTYypaLIK TEOMETPUUYECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEW, NX YACTEN HA HEJIMHOBAHHOU

U KJIETYATON Oymare; nmpeasiararb, ONNUCHIBATH U 00CYKIATh
CIOCO0BI, AJTOPUTMBI IIOCTPOECHUS.

Pacno3naBaTth 1 u300pakaTh Ha HEJIMHOBAHHOU
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YIJIOB.
IIpakTnyeckas
pabora
«IloctpoeHue
YIJIOB)»

U KJIETYATOM Oymare npsiMoid, OCTPBIi, TyTOH, pa3BepHYTHIN
VTJIbl; CPABHUBATH YTJIbL.

BbI4HCASITH IJTUHBI OTPE3KOB, IOMAHBIX.

IloHuMAaTh U MCNIOJIB30BATH MPH PellleHUM 32124
3aBHCHUMOCTH MEXK/y EUHUIIAMU METPUUYECKON CUCTEMBI
Mep; 3HAKOMUTBLCS C HEMETPUUECKUMU CUCTEMaMU Mep;
BbIPAKATH JUIMHY B PA3JIMUHBIX €IUHULIAX U3MEPEHUSI.
HccaenoBath Gurypsl u KOHPUTYpaIUH, UCTIONb3YS

(G pOBBIE PECYPCHI

OOGBIKHOBEHHBIE APOOU

48

Hpo6s. [IpaBusbHbIE
1 HETIPaBUJIbHBIC
npoou. OCHOBHOE
CBOICTBO JIpo0OH.
CpaBHeHue npo0ei.
Cnoxenue

Y BEIYUTAHHUE
OOBIKHOBEHHBIX
npo0Oeit. CMelaHHas
IpoOb. YMHOKEHUE
U JIeJIEHNE
OOBIKHOBEHHBIX
Jpo0eii; B3aMMHO-
oOpaTHbIe JpOoOH.
Perienune TeKCTOBBIX
3aj1a4, CoJep KalIux
npoou. OCHOBHBIE

MoaeaupoBath B rpaduueckoi, mpeaMeTHou Gopme,

C IMOMOILBIO KOMITBIOTEPA ITOHATHUS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NperaraTtb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
yHOpsI0UUBaHUS APOOEH.

HN3006paxkath 0OBIKHOBEHHBIE APOOH TOUKAMHU

Ha KOOPJIMHATHOM NPSAMOM; HCMOJIb30BATh KOOPAUHATHYIO
PSIMYIO JUJIL CPAaBHEHUS IpOOEH.

D®opMyJIHPOBaATH, 3ANIMCHIBATH € MOMOLIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW pOOU; MCIOJIb30BATH OCHOBHOE
CBOICTBO JIpoOU ISl COKpaIeHust Apo0eit U MpUBEICHHUS
JpoOU K HOBOMY 3HAMEHATENIO.

IIpeacraBasiTh CMEMIaHHYIO IPOOH B BUJIEC HETIPABUIILHOMN

Y BBIJICNATH LIETYIO YacTh YUCJIa U3 HEMPAaBUIBHOM 1poOH.
BeinosHATh apudmMeTHUecKue 1eiCTBUA

C OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOMCTBA
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3a7a4u Ha JPOOH.
[Ipumenenue OykB
JUTSL 3aIIUCH
MaTeMaTHYeCKUX
BBIPAKEHUI

Y NIPEIJI0KEHU N

apu(METHICCKUX JTICHCTBUI I palliOHATH3AIIAN
BBIYMCJICHU.

BBINOJIHATH NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCIICHUN;
npeajiaratb i NPUMEHSTh MPUEMbI IPOBEPKH BHIYUCICHUH.
IIpoBoauTh MccJieI0BAHUS CBOWMCTB IPO0OEH, Omupasich

Ha YKCJIOBBIC DKCTIEPUMEHTHI (B TOM YUCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC BHICKA3bIBAHUS

0 1po0sIX, MPUBOIANTH NPUMePbI 1 KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUU.

PemaTthb TEKCTOBBIC 3a]1a4UH, COJIepKalle APOOHBIE IaHHBIE,
Y 33/1a4M Ha HAXO0XKJAEHUE YaCTH LEJ0r0 U LEJIOro MO €ro
YacCTH; BBHISIBJISITh X CXOJACTBA M Pa3JIHYMS.
MopaeanpoBaTh X0/ PELICHUS 3aa4 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBL.

IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JTUYHBIC PEIICHUS,
3aIIMCH PELICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku olieHUBATH I10Jy4YEHHBIN PE3YIIBTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAMTH OLINOKH.
3HAKOMUTBHCS C UCTOPHUEI pa3BUTHA apUPMETUKU

Harnsgnas reomerpusi.
MHOIroyroibHUKU

10

MHOroyroJyibHUKH.
YeTbIpexyroiapHUK,
IIPSIMOYT OJIBHUK,
KBaJIpar.
[IpakTuueckas

OnuceIBaTh, HCNOJb3YH TEPMHUHOJIOTHIO, H300pPaKaATh

C IIOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOyrOJIbHUKH.

IIpuBoaAUTH MPpUMeEPBI 0OBEKTOB PEATBHOI0 MUPA, UMEIOIIUX
(GbopMy MHOTOyTOJIbHHKA, IPSIMOYT OJIbHHUKA, KBapaTa,
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pabora
«ITocTpoenne
MIPSAMOYTOJIbHUKA

C 33/IaHHBIMU
CTOpOHAMU

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroiapHUK.
[Inomans

Y [IEpUMETP
MPSMOYTOJIbHUKA U
MHOI'OYT'OJIbHUKOB,
COCTABJICHHBIX U3
MPSIMOYT OJIBHUKOB,
€AUHULIBI
M3MEPEHNUS
TUIOIIAIH.
Ilepumerp
MHOTI'OYT'OJIbHUKA

TPEYTrOJIbHUKA, OUEHUBATH NX JTUHEHHBIE pA3MEPHI.
BouI4HCaATH: IEPUMETP TPEYTOJIbHUKA, TPSAMOYTOJIbHHUKA,
MHOT'OYTOJIbHUKA; TUIOMIaAb NPAMOYTOJIbHUKA, KBaJgpaTa.
MN300paxaTh OCTPOYTOJIbHBIE, IPIMOYTOJIbHBIE

Y TYIIOYT'OJIbHBIE TPEYT OJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJIeT4aTol Oymare KBajpar
Y IIPSAIMOYTOJIBHUK C 3aIaHHBIMU JUIMHAMU CTOPOH.
HccaenoBath cBOMCTBA IPSIMOYIOJIBHHUKA, KBAJIpaTa IIyTeM
HKCIIEPUMEHTA, HAOJIIOICHHSI, U3MEPEHMSI, MOJEITUPOBAHMS;
CpPaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBars MmaTeMaTu4ecKHe NPeAJI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN, «ITH000M».
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

O MHOTOYT'OJIbHUKAX, IPUBOAUTH MPUMEPbI

Y KOHTPIPUMEDBI.

HcciienoBath 3aBUCMMOCTD IUIOIIAIA KBAaApaTa OT JJIMHbI
€ro CTOPOHBI.

HUcnoab30BaTh CBOMCTBA KBAAPATHOU CETKH JJIsI IOCTPOCHHUS
¢buryp; pazdouBaTh NpIMOYTOJIbHUK HAa KBAJpaThl,
TPEYrOJbHUKH; COCTABJIATH (PUTYPHI U3 KBAJIPATOB

U IIPSIMOYTOJILHUKOB M HAXOJUTh MX TUIONIA/lb, pa30UBaATh
Gburypsl Ha PSMOYTOJILHUKH U KBAJIpaThl U HAXOIUTh UX
IUIOIIAb.

BripakaTh BEIMYMHY IUIOMIAAU B PA3JIMYHBIX €AUHHUIAX
WU3MEPEHUS METPUUYECKON CUCTEMBI MEP, IOHUMATh

U MCII0JIB30BATh 3AaBUCUMOCTH MEXIY METPUUECKUMU
€AVMHULIAMHA U3MEPEHMS TUIOIIAIN.
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3HAKOMUTBLCS ¢ NIPUMepPaMu PUMeHeHMsI TIOIIau
Y IIEPUMETPA B IIPAKTUUYECKUX CUTYaALUAX.

Pemiars 3a1a4mn u3 peanbHOM KU3HU, NPeAIaraTb

U 00CY:KIATh Pa3IHYHbIE CIOCO0BI PEIICHUS 3a/1a4

JlecsTuuHbIC IPOOH

38

JlecsTnuHast 3an1Ch
npo0eii. CpaBHEHUE
JIECITUYHBIX
Tpooeit.

JlericTBus

C IECATUIHBIMU
JPOOSIMH.
OxkpyrieHue
JIECATUYHBIX
TpooOeit.

Perrenne TeEKCTOBBIX
3a/1a4, CoAepKaIINX
npoou. OCHOBHBIE
3a/1a4u Ha JIpooH

IIpeacraBasiTh 1eCATUYHYIO IpOOb B BUJI€ OOBIKHOBEHHOM,
YHMTATh U 3aNMCHIBATH, CPABHUBATH JICCATUYHBIE APOOH,
npeajaratb, 000CHOBBIBATH U 00CY:KIATh CIIOCOOBI
YHOPSAI0YUBAHUS AECITUUHBIX TPOOEH.

N3o00paxaTh necsaTHuHbIe APOOU TOUYKAMHU Ha KOOPAMHATHOM
IIPSIMOM.

BbISIBJSITH CX0/ACTBA U PAa3JIMYUs IPABII apu(PMETHIECKIX
JNEUCTBUM C HATYPAJIbHBIMHU YUCIIAMU U JECATUYHBIMU
JIpOOSIMH, OOBSCHSITH HX.

BoInosHATH apudMeTHIecKre JeHCTBUS C JeCATUUYHBIMU
IpO0SIMU; BHIMOJHATH NPUKHUIKY U OI[EHKY pe3yJibTara
BBIYMCJICHUU.

I[IpumeHATH cBolicTBa apudmMeTHIECKUX JEHCTBUN

JUISL palMOHAIN3alNH BEIYUCIIEHU .

I[IpuMeHATH NPABUIIO OKPYIJIEHUS JECATUUHBIX IPOOEH.
IIpoBoauTh HCCIEI0BAHUS CBOMCTB JECATUUYHBIX IPOOEH,
OIHPAsICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE

C IMOMOILbIO KOMIIBIOTEPA), BBIABUIATH THIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHMSL.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHMSA U OTPULIAHUS BBICKA3bIBAHUN.
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Pemath TeKCcTOBBIE 337a4H, COEpKAILNE IPOOHBIE TaHHBIE,
Y Ha HAXOXKJI€HHE YaCTH 1I€JIOr0 U LENOro Mo ero 4acTy;
BBIAIBJISITh MX CXOJCTBA H PA3JIMYHSL.

MopeaupoBaTth X0/ PELICHUS 3a/1a4U C TOMOUIbIO0 PUCYHKA,
CXEMBI, TAOIUIIbI.

IIpuBoauTH, pa3déuparb, OEHUBATH PA3JIMYHBIE PEILICHNUS,
3aMHCH PELIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTth JpOOHBIMU YHCIAMU B PEAbHBIX )KU3HEHHBIX
CUTyaLUsIX.

Kputuyecku oneHuBaTh [10JIy4€HHBIN pe3yibTar,
OCYILECTBIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOIAUTh OUIMOKH.
3HAKOMUTBHCS C HCTOPUE pa3BUTUSA apUPMETUKU

Harnsanas reomerpust.
Tema u puryps
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3obpaxenue
MHOT'OT DPAHHHMKOB.
Monenu
NPOCTPAHCTBEHHBIX
TeJL.
IIpssMOyTOJIbHBIN
napasuieJenumne],
Ky0. Pa3zBepTku ky0a
Y Mapajienenumnesaa.
[IpaxTnueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha yepTe:Kax, pUCYHKAX, B OKPYKAKIIEM
MHpe MIPSMOYTOJIbHBIN TapalijIeNienuIel, Kyo,
MHOT'OTPaHHUKH, ONIUCBHIBATh, MCIIO0JIb3Ysl TEPMUHOJIOTHIO,
OLICHUBATD JIMHECUHBIE PA3MEPBL.

IIpuBoauTH NpUMeEPBI 0OHEKTOB PEATHHOI0 MUPA, UMEIOIINX
(dbopMy MHOTOrpaHHUKA, MPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

N300paxkaTh Ky0 Ha KJleTUaTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, IPSIMOYTOJIBLHOTO
napajuiesIeune a, MHOTOTPAaHHUKOB, HCTIOJIb3YsI MOZEIIH.
Pacno3naBaTh U n300paxaTh pa3BepTKU Ky0Oa

Y Napajuieeunena.

MoaeaupoBathb Ky0 U napasuienenumes] u3 Oymaru u npoumnx
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O6bem kyo0a,
NPSIMOYTOJTBHOTO
napaJuiesnenureaa

MaTepuasoB, 00bICHATH CIOCO0 MOJIEIIUPOBAHMS.
HaxoauTs n3MepeHusi, BBIYUCIATH IUIOIIA (b TOBEPXHOCTH;
o0BbeM Kyba, MPSIMOYTOJILHOTO MapajuieNienuIea;
UCCJIeI0BAaTh 3aBUCUMOCTb 00beMa Ky0a OT JTMHBI €ro
pedpa, BLIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Hao6roaaTh ¥ IPOBOAUTH AHAJIOTHH MKy MTOHATUIMHA
TUTOIIAAN U 00BheMa, IEpUMETpa U TIIOMIAAN TOBEPXHOCTH.
Pacno3naBaTh NCTUHHBIC U JIOKHBIC BRICKA3bIBAHUS

O MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOMTH BHICKA3bIBAHUSA ¥ OTPUIIAHSI BHICKA3bIBAHHIA.
PemiaTh 3a1a4u U3 peanbHON KU3HU

[loBTOpEeHuEe n 0000IEHNE

10

IToBTOpEeHue
OCHOBHBIX NOHATUM
Y METOJIOB Kypca

5 knacca,
00001IeHne 3HAaHU T

Boe1unciasaTh 3Ha4eHUs BBIPAKECHUH, COAEPKALLNUX
HaTypajibHbIE YMCIIa, OOBIKHOBEHHBIE U IECSITUYHBIE TPO0H,
BBINIOJIHATH MPE00OpPa30BAHMSI YUCEN.

Br10MpaTh c1ocod cpaBHEHNs YUCEl, BBIYMCIICHHM,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX ACHUCTBUI

JUISl PalMOHAIM3aLMY BEIYUCIICHU .

OcyuecTBJIATH CAMOKOHTPOJIb BHITIOJTHAEMBIX ICHCTBUM
Y CaMOIIPOBEPKY PE3YJIbTaTa BbIUNCICHHMN.

Pemiatp 3a1a4m U3 peaabHOU )XKU3HU, IPUMEHATH
MaTeMaTHYeCKUe 3HAHUSA [ PELICHUS 3a1a4 U3 APYrux
y4€OHBIX MTPEAMETOB.

PemaTs 3a1a4n pa3HbIMH CTIOCO0AMH, CPABHUBATH CIIOCO0BI
pelleHNs 3a/1a4, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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6 KJIACC
HanmenoBanue pasnena |Komnuectso OcHoBHOE OCHOBHBIE BUJIbI J€ATEIHHOCTH 00YyYaIOIINXCS
(Temnl) Kypca 4acoB colepKaHue

HatypanbHbie uncia 30 Apudmernueckue BoInojHaATh, apupMeTHuyecKue 1eicTBUSA C MHOTO3HAYHBIMU
JEUCTBUS HaTypaJbHbIMU YUCJIAMH, HAXOAUTh 3HAYECHUS YUCIIOBBIX
C MHOTO3HAYHBIMU BBIPAKEHUN CO CKOOKaMU 1 6€3 CKOOOK; BHIYMCJISATH
HaTypajibHbIMU 3HAYEHHUS BBIPAKEHUM, COEPIKAIUX CTEIICHH.
yuciaamMu. Yuciossle | BbINOJIHATH NPUKUAKY M OLEHKY 3HAUEHUIN YMCIOBBIX
BBIPAXKEHUSI, BBIPAKCHUH, IPUMEHATH PUEeMbI IPOBEPKH PE3yJIbTATA.
MOPSZIOK IEVUCTBUH, HUcnonb30BaTh NPH BHIYUCICHUSAX IIEPEMECTUTENBHOE
WCIIOJIb30BaHUE Y COYETaTEJIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUS,

cko0ok. OkpyriieHue
HATypaJIbHBIX YUCEIL.
Jlenurenu u KpaTHbIe
Yrclia; HAUOOJIbIIUN
OOIIUiA TeTUTENb

Y HauMEHbIIIee
o011iee KpaTHOE.
JlenuMocTh CyMMBI

Y TIPOM3BEICHUS.
Jenenune

C OCTaTKOM.
Pemenne TekcToBBIX
3aa4

pacnpeneuTeNbLHOE CBOUCTBO YMHOXKEHHUSI OTHOCHTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBHUH.
HccnenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, TPOBOJAUTH
YUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
THNOTE3bI.

DopMyTHPOBATH ONPeeICHUs ICJIUTENS U KPaTHOTO,
HAUOOJBIIETO OOIIETO ASIUTENS U HAUMEHBIIIEro 00IIero
KpaTHOI0, IPOCTOT0 U COCTABHOI'O YHCET; UCIIOJIb30BATh 3TH
MOHSITUSA MPU PEIICHUHU 3a/a4.

IIpuMeHATH aJIrOPUTMBI BEIYUCIICHUSI HAUOOJIBIIIET0 00IIIEero
JEMUTENS] 1 HAMMEHBIIIETro 00I1eT0 KPaTHOTO JIBYX YUCEN,
AITOPUTM PA3JIOKEHUS YMCIIA HA TPOCThIE MHOKUTEIH.
HccaenoBath ycinoBus neauMocTy Ha 4 u 6.

HccaenoBath, 00Cyx1aTh, (OPMYJIHPOBATH
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1 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBbI, TPOU3BEICHUS:
JIBYX YETHBIX YUCEJ, IBYX HEUETHBIX YHUCIIE, YETHOTO

Y HEYETHOT'O YUCeTl.

HccaenoBath CBOMCTBA JETMMOCTH CYMMBI U IPOU3BEICHUSA
qyuced.

IIpuBoAMTH NPUMEPBI YUCEI C 33JAHHBIMUA CBOWCTBAMH,
pPacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKIACHUS

O CBOMCTBaX YUCEIl, OMPOBEPraTh HEBEPHbBIC YTBEPKIACHUS

C MOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHE MPeIJI0/KESHUS

C IMMOMOUIBIO CBSI30K «W», KUJIN», «ECIH. .., TO...M.

Pemath TEKCTOBBIE 3a]1a4H, BKJIFOYAIOLINE TIOHATHS
JNETUMOCTH, apu(PMETUYECKUM CTIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOKHBIX BAPUAHTOB.

MoaeanpoBaTh X0/ PELUICHUS 3a]a4H C IOMOILBIO PUCYHKA,
CXEMBblI, TaOJIHUIIBI.

IIpuBoauTH, pa30MpPaTh, OLIEHUBATDH PA3TTUYHBIC PEIICHUS,
3alMCH PEIIEHUH TEKCTOBBIX 3a7ay.

Kpurnyecku oneHMBATh NIOJIyYE€HHBIN PE3YJIbTAT, HAXOAUTH
OILIMOKH, OCYIIECTBISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO

Harnsimnas reomerpus.
[IpsiMbIe HA TJTOCKOCTH

[leprieH UK YyIISIpHBIE
NpsIMBIE.
[TapaytenbHbie
IpsIMBIE.
Paccrosinue mexay

Pacno3naBaTh Ha yepTe)kax, pUCYHKaAX CIIydyad B3aUMHOTO
PaCIIONOKEHUS ABYX MPAMBIX.

HN300paxaTh C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

HA HEJIMHOBAHHOM U KJIETYATOU Oymare JiBe repeceKaronunecs
NpsIMbIE, IBE MapaAJIEIbHbIE NPSIMbIE, CTPOUTH MIPSAMYIO,
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JIBYMS TOUKAMH,
OT TOYKH JI0 IPSIMOM,
JUIMHA Mapuipyra

Ha KBA/IPaTHOMU CETKE

NEPHEHANKYIISIPHYIO TaHHOM.

IIpuBoAMTH NPUMeEPBI NAPAIIEIBHOCTH

Y NIEPIEHAUKYJISPHOCTHU MPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHINKYJISPHbBIE

Y TIapaJuIeIbHbIE CTOPOHBI.

H300paxkaTh MHOTOYTOJIBHUKY C TAPAJIIETBHBIMU,
NEPIEHANKYJIAPHBIMA CTOPOHAMU.

Haxoautsb paccTosiHME MEXAY ABYMsSI TOUKaMU, OT TOYKH
110 NIPSIMOM, JUIMHY ITyTH HAa KBAaJIPATHOM CETKE, B TOM YHUCIIE
UCHIOJIBb3YsI IM(PPOBBIE PECYPCHI

J{pobu

32

OOBIKHOBEHHAS
JIpo0b, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIreHue Ipooeii.
CpaBHeHue

¥ YIIOPSIIOYNBAHHC
pooeit.
Jlecsituanbie 1podu
U METpUYECKast
cUcTeMa Mep.
Apudmerndeckue
JICMCTBUS

¢ OOBIKHOBEHHBIMHU
U JIECITHUHBIMU
JPOOSIMH.
OTHo1IeHuE.

CpaBHUBaATH U YNOPSIA0YMBATH JpOOU, BLIOUPATH CIIOCO0
CpaBHEHUS IPOOEH.

IIpeacraBasiTh qecATUYHbBIC TPOOU B BUJI€ OOBIKHOBEHHBIX
npoOeii 1 0OBIKHOBEHHBIE B BUJIC JICCITUYHBIX, HCMOJIb30BaTh
IKBUBAJIEHTHbIE MPeACTABJIEHUA IPOOHBIX YUCEI MTPU UX
CpaBHEHUM, MPU BHIYUCIICHUSIX.

Hcnoab30BaTh JeCATHYHbBIC APOOU MpU TpeoOpa3oBaHUU
BEJINYMH B METPUUYECKON CUCTEME MEP.

BoinoyHaTh apuMeTHUecKHue A1eHCTBUS

C OOBIKHOBEHHBIMU U JIECSITUYHBIMU JPOOSIMHU.

BbIYUCJIATH 3HAYCHUS BBIPAXKEHHM, COJIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH, BBITTOTHSITh
npeoOpazoBaHus Ipodei, BLIOMPATH COCO0, MPUMEHSATH
CBOMCTBA apr(pMETUUECKUX JEUCTBUH JIJIsl palliOHATIM3ALINH
BBIYHCIICHU.

CocTaBiasiTh OTHOIICHUS U MPOIOPIUH, HAXOAUTH
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JleneHue B JaHHOM
OTHOIIICHUH.
Macmita0,
MIPONIOPIIHA.
[TonsTHE MpoLIEHTA.
Breruucnaenue
MPOLICHTA

OT BEJIMYUHBI

Y BEIUYUHBI 110 €€
MIPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, COIEpKAIINX
JpOOHU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIICHUE
JUTMHBI OKPYKHOCTH
K €€ THaMETPYy»

OTHOILIEHUE BEJIMYMH, JCTUTh BEIMUUHY B IaHHOM
OTHOLICHHH.

HaxoauTth 3kcnepuMeHTaIbHBIM IyTeM OTHOIICHHE JITUHBI
OKPY>KHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBath MacuTad Kak OTHOLIEHUE BEJINYMH,
HAXOIMTh MacIITad MIaHa, KapThl ¥ BBIYUCIATH PACCTOSTHUS,
UCIIOJIb3YsI MacIlTal.

OO0BSICHATB, UTO TAKOE MPOIICHT, YIIOTPEOISITH 000POTHI peUH
CO CJIOBOM «IIPOLIEHT.

BbIpaskaTh MPOLIEHTHI B IPO0SX U APOOU B MPOLICHTAX,
OTHOILIEHUE IBYX BEJIIMYUH B MPOILICHTAX.

BbIuncassTh OpOLEHT OT YUCIIa U YUCIIO IO €r0 NPOLEHTY.
OxpyrasTs 1podH U IPOIEHTHI, HAXOAUTh MPUOIMKESHUS
YHCEl.

PemaTtp 3a1a4un Ha 9YacTH, IPOICHTHI, MPOTIOPIUH,

Ha HaXO0XJIeHHE ApoOu (MIPOLIEHTA) OT BETUYMHBI U BEITMYNHBI
o ee Ipoou (MPOLIEHTY), APpoOH (TIPOLIEHTA), KOTOPHIi
COCTAaBJISIET OJHA BEJIMYMHA OT JAPYrOil.

IIpuBoauTh, pa3zdupaTh, OEHUBATH PA3JINYHbIC PEILICHUS,
3aMyCH PEUIeHUH TEeKCTOBBIX 3a/1ad.

N3BaexkaTs nHGoOpMaNUIO U3 TaOIHIl U TUATPAMM,
UHTEPIPETUPOBATH TAOIIMYHbIE JAHHBIE, ONPEIENIATh
HanOoJIblIee 1 HAMMEHBLIEE U3 TPEICTaBICHHBIX TAHHBIX

Harnsanas reomerpust.
Cummerpus

OceBas cuMmeTpus.
LlentpanbHas

Pacno3HaBaTh Ha yepTeKax U N300paKEHUIX, H300PakKaATh
OT PYKH, CTPOUTH C IIOMOIIBIO HHCTPYMEHTOB QUTypy
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CUMMETPHUSL.
[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPUS.
Cummerpust

B [IPOCTPAHCTBE

(OTpe30K, JTOMaHyI0, TPEYTOJbHUK, IPSIMOYTOJIbHUK,
OKPYXHOCTb ), CAMMETPHUYHYIO JAHHON OTHOCUTEJIBHO
IIPSIMOU, TOUKHU.

HaxoauTs npuMepbl CHMMETPUU B OKPYIKAOIIEM MUPE.
MopeaupoBathb u3 Oymaru Be (pUrypbl, CAMMETPHUYHbIE
OTHOCHUTENBHO NPSIMO; KOHCTPYMPOBATh F€OMETPUUECKUE
KOH(UTypaliy, UCIIOJIb3YsI CBOMCTBO CHMMETPUHU, B TOM
YHCIIe ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath cBONCTBA U3YUEHHBIX (QUTYD, CBSI3aHHbBIE

C CUMMETPHEN, HCTIOIB3YS SKCIEPUMEHT, HAOIOICHUE,
MOJIEIIMPOBAHUE.

O00cHOBBIBATB, ONIPOBEPraTh C OMOIIBIO KOHTPIPUMEPOB
YTBEPXKJICHUS O CHMMETpHUH (pUryp

BoipaxxeHus ¢ OykBaMu

[TpumeneHue 6ykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPAXKECHUN

Y IIPEIIIOKEHUM.
bykBeHHbIE
BBIPAKECHUS

Y YUCIIOBBIE
MIOJICTAaHOBKH.
bykBeHHbIE
paBEHCTBA,
HaXO0XKJECHUE

Hcnoab30BaTh 0YKBBI J1J11 0003HAYCHUS YHUCEN, TIPHU 3aIMUCH
MaTeMaTHYECKUX YTBEPKIACHUMN, COCTABIATh OYKBEHHBIC
BBIPAYKECHUS 110 YCIOBHIO 331a4U.

HccnenoBaTh HECIOKHBIC YUCTIOBBIE 3aKOHOMEPHOCTH,
UCIIO0JI30BaTh OYKBBI JJIsI UX 3aIKCH.

Bb1uMcsiTh 4MCIIOBOE 3HaUCHHE OYKBEHHOTO BBIPAKCHUS
IIPH 33JIaHHBIX 3HAYCHUSAX OYKB.

3anuceiBaTh (POPMYJIbI: IEPUMETPA U IUIOIIAAN
MPSIMOYTOJIbHUKA, KBAJIpaTa; JIJIMHbBI OKPY>KHOCTH, TUIOIIAIHA
KpPyTa; BHINOJHATH BHIYUCJIEHHS 110 ’TUM (popMynam.
CoctaBasaTb GopMyJibl, BEIPAKAIOIIUE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
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HEU3BECTHOI'O KOJINYECTBO, CTOUMOCTD; IIPOM3BOAUTENBHOCTD, BPEMS, 00bEM
KOMIIOHEHTA. padOoThI; BBIMOJIHATH BBIYMCICHUS 110 3TUM (OpMYIaMm.
Dopmyiibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOT O
NENCTBUA
Harnsinnas reomerpus. 14 YeTeIpexyrobHUK, MN3006paxkaTh Ha HETMHOBAHHOM U KJleTYaTOM Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJbHUKOB. | YETBIPEXYT'OJIbBHUKH C 3aJaHHBIMUA CBOMCTBAMM:
[IpssMOYTOJIbHUK, C NapaJlICIbHBIMU, NIEPIEHAUKYIIAPHBIMYU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTUaroHaliei.
N3mepenue yrios.
Bungnr
TPEYTOJILHUKOB.
[Iepumerp
MHOT'OyT OJIbHUKA.
[Tnomane purypsl.
DopmyJibl
nepuMeTpa

Y TTOIIan
MPSIMOYTOJIbHUKA.
[TpubnmxeHHoe

HN3MCPCHUC IUIOIaau

buryp.
[IpakTrueckas

CTOPOHAMHU, MPSMBIMU YTJIAMHU U JIp., PABHOOEIPEHHBIN
TPEYTOJbHUK.

IIpensnaratb u 00CyK1aTh CNIOCO0BI, AJITOPUTMbI
IOCTPOEHUS.

HccnenoBath, UCIONB3Ys SKCIIEPUMEHT, HAOIOICHHE,
MOJIEJINPOBAHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa,
pa30MBaTh HA TPEYTOJbHUKHU.

O00CHOBBIBATH, ONIPOBEPTaTh C TOMOIILI0 KOHTPIIPUMEPOB
YTBEP)KJEHHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKACHUS.

N3mepsTh M CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaTh OCTPBIE, IPSIMbIE, TYNbIE, PA3BEPHYTHIE YTJIbI.
PacnozHaBaTh, H300paskaTh OCTPOYTOJIbHBIN,
PSAMOYTOJIBHBIN, TYTOYT'OJIbHBIM, paBHOOCIPEHHBIH,
PABHOCTOPOHHUU TPEYT OJIbHUKHU.

BbruncasiTb nEpUMETP MHOTOYTOJIbHUKA, ILTOIIA/Ib
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pabota «ILnomans
KpyTra»

MHOTOYTOJIbHUKA pa30MeHUEeM Ha PSIMOYTOJIbHUKH,

Ha paBHbBIC (DUTYPHI, UCTIOTH30BATh METPUUECKHUE STUHUIIBI
U3MEPEHUS JUTMHBI U TUIOIIAIH.

Hcnoab3oBaTh NpulJINKEHHOE H3MePeHHe JTNH

U TUTOLIAJIeH Ha KJIeT4yaToi Oymare, mpuOIMKeHHOE
U3MEpPEHUE JJIMHBI OKPYKHOCTH, TUIOIIAIA Kpyra

[1onoxurenbHbIC
U OTPULIATCIIbHBIC YHCJIA

40

Llenpie uncna.
Monayne yncna,
reoMeTpuIecKast
VHTEPIIPETALHS
Moy, YucimoBbie
MIPOMEXYTKHU.
[TonoxurenbHbIC

Y OTPULIATENIbHBIC
yucna. CpaBHeHUe
MTOJIOKUTEIIBHBIX

1 OTPHUIIATEIIbHBIX
YHCEeII.
Apudmerndeckue
JICHCTBUSA

C MOJI0XKUTEIbHBIMHA
1 OTpHUIIATEIbHBIMHU
YHUCJIaMU.

Pemenune TeKCTOBBIX
3a7a4

IIpuBOAMTH NPUMeEPBbI UCIIOIB30BAHUS B PEAIBHON KU3HU
MIOJIOYKUTEIIBHBIX U OTPULIATENIBHBIX YUCET.

N300paxkaTh LiebIe YKCIIa, TOJIOKUTEIbHBIC

Y OTPULIATENBHBIE YHCIIAa TOYKAMHU HA YUCIOBOU MPSMOi,
HCIOJIb30BATH YHCIIOBYIO NPAMYIO JUIsl CDAaBHEHHSI YHCEIL.
IIpuMeHSATH MpaBHJIa CPABHEHUS], YHOPSAA0YHMBATD 1IENIbIC
4yucia; HAX0AUTh MOAYJIb YUCIA.

DopMyTHPOBATH NPABWJIA BHIYUCICHUS C MTOJOKUTEIbHBIMU
Y OTPULIATENIBHBIMHU YU CIIAMH, HAXOAUTH 3HAYCHUS
YUCJIOBBIX BBIPAYKEHUI, COAEPKAIIUX NEUCTBUSA

C MOJIOKUTENIBHBIMU U OTPULATEIbHBIMA YU CIIAMMU.
IIpuMeHSTH CBOMCTBA CIIOKEHUS U YMHOKEHHUS

JUI IpeoOpa30BaHusl CyMM U IIPOU3BEACHUN
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[IpencraBieHne TaHHBIX 6 IIpstmoyronbHast OO0BsACHATH M MILJIIOCTPUPOBATH NMOHATHE ITPSIMOYT OJIBHON
CUCTEMA KOOPIUHAT CUCTEMBI KOOPJIMHAT HA MJIOCKOCTH, HCIIOJIb30BATh
HAa IJIOCKOCTH. TEPMHUHOJIOTHIO; CTPOMTH HA KOOPJANHATHOMN INIOCKOCTH
KoopauHaTel TOUukH TOYKHU U QUTYpPBI 110 33JaHHBIM KOOpAUHATaM, HAXOAUTh
Ha IJIOCKOCTH, KOOpPJMHATHI TOYEK.
aOcuucca YuraTh cTON0YATHIE U KPYTOBBIE JUATPAMMBI;
Y OpJIVHATA. HHTEPNPETUPOBATH JJaHHBIC; CTPOUTH CTOIOYATHIE
CronbuaTsie JMarpaMMsl.
Y KpYTOBBIE Hcnoab3oBaTh HHPOPMALMIO, IPEICTABICHHYIO
JarpaMMBel. B TaOJMIaX, HAa AMarpaMMax Jyuisi pelIeHus] TEeKCTOBBIX 3aa4
[IpakTrueckas Y 33/1a4 U3 PEATbHOMN KU3HU
pabora «IlocTpoenue
auarpamm.
Pemenne TeKCTOBBIX
3a/1a4, COAEPKALINX
JTaHHBIE,
NPEICTaBICHHBIE
B Ta0nuIax
Y Ha JxarpaMmax
Harnsigaas reomerpus. 9 [IpssMOyTONIBHBIN Pacno3HaBaTh Ha yepTekKax, pUCYHKaxX, ONMUCHIBATH
@urypsl B IpOCTPaHCTBE napajuieenunen, NUPAMULY, IPU3MY, LIAIUHAP, KOHYC, IIap, H300paaTh Ux

KyO, npu3ma,
nrpamuia, KOHyc,
WIAHAD, TIap

u cdepa.
N300pakenue

OT PYKH, MOJEJIMPOBATh 13 OyMaru, MjaacTUIMHA, TPOBOJIOKHU
U JIp.

IIpuBoguTh NpUMepPbI 0OBEKTOB OKPYKAIOIIETO MUPA,
UMEIOMINX (OPMbI Ha3BaHHBIX TeJl.

Hcnonab3oBaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
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POCTPAHCTBEHHBIX
dburyp. [Ipumepnr
pa3BepTOK
MHOTOTPAaHHHUKOB,
WIMHPA U KOHYCA.
[IpakTrueckas
pabora «Coznanue
Mojienen
MPOCTPAHCTBEHHBIX
buryp».

[TousiTne oOBbeMa;
CIIMHUIIBI U3MEPCHHUS
oobrema. O0BeM
TPSIMOYT OJIBHOT'O
napasuieJIenurnena,
Ky0a, popmyJibl
o0beMa

OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
N3yuyaTh, UCNIONB3ys SKCIIEPUMEHT, HAOIIOIEHUE, U3MEPEHHE,
MOJIEJINPOBAHUE, B TOM YHUCIIE KOMITBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HAa3BaHHBIX TEN, BBISIBJIAATH CX0ACTBA

U PasIMYusA: MEXKIY IUPAMUI0U U IPU3MOM; MEXKIY
HWIMHIPOM, KOHYCOM U ILIaPOM.

Pacno3naBaTh pa3BepTKH napajuiesienumnesa, Kyoa, mpu3Mbl,
MpaMU/Ibl, KOHyCa, WINHAPA; KOHCTPYUPOBATh JaHHbIE
TE€Ja U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIN.

Co3naBaTh MoJeJIM IPOCTPAHCTBEHHBIX PUryp (M3 Oymaru,
IPOBOJIOKH, MJIACTUINHA U JIP.)

N3mepsaTh HA MogeIsIX: ITTUHBI peOep MHOTOTPaHHUKOB,
JUMaMeTp mapa.

BoiBoguthb opmy.ty o0bemMa mpsiMOYToJIbHOTO
napajuIeNIeuIe 1a.

Boruucasats no gpopmysiaMm: 00beM NPSIMOYTOITHHOTO
napaJuiesenurneia, Kyoa; UICriojib30BaTh €IMHULIBI H3MEPEHUS
00beMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaJuIeNIeNNUIEeI0B; PelaTh 3aJa4M C PEAJIbHBIMU JTAHHBIMU

[ToBTOpEeHue, 0000IIeHME,
cUCTEMaTU3aus

20

[ToBTOpEeHue
OCHOBHBIX OHSTHI
Y METOJI0B KYpPCOB
5 1 6 K1accoB,
00001cHNE

BbIYUCJIATH 3HAYCHUS BBIPAXKEHHM, COJICPIKAIIUX
HaTypajbHbIC, LIEIIbIE, TOJOKUTEIbHBIC U OTPULIATEIBHBIC
9ucia, OOBIKHOBEHHBIC M ICCITUIHBIC IPOOH, BBITIOIHATH
npeoOpa3oBaHus YHUCET U BBIPAKEHUH.

Boi0upath cioco0 cpaBHEHUS YKCEN, BBIYUCICHUI,
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U CUCTEMATHU3ALUA
3HAHUU

NPUMEHSITh CBOMCTBA apu(PMETHUECCKUX JTSHCTBUIN

JUISl palliOHAIN3alK BEIYUCIICHUH.

Pemars 3a1aum 13 peanbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [IJIs PEIICHUS 3a/1a4 U3 JIPYTrux
IPEIMETOB.

Pematp 3a1a4n pa3HbIMH C1IOCO0aMH, CPABHUBATD,
BbIOUPATH CNIOCOOBI PEIICHUS 33/1a4U.

OcyecTBJIATH CAMOKOHTPOJIb BBITIOJIHIEMbIX JEHCTBHIM
Y CaMOMPOBEPKY PE3yJIbTAaTa BHIYUCICHUN

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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OENEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIbHAA 3AIIMCKA

AnreOpa siBIIsIETCS OAHUM U3 OMOPHBIX KYpCOB OCHOBHOIO OOIIEro oOpa3zoBaHUS:
OHa O0ecCMeurMBaeT M3y4eHUE IPYTrux AUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOIro, TaK
¥ TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOIOJDKEHUST 00pa3oBaHUs
U B TIOBCEIHEBHOM >KM3HHU. Pa3zBuTHe y OOydYarOmmxcs Hay4YHBIX MpeCTaBICHUN
O TMPOUCXOXKACHUM U CYIIHOCTH ajredpandeckux aOCTpakiMii, crocode OTpakKeHHs
MaTeMaTUYeCKOM HAayKOM SBICHMM M TPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTU4YECKOro MOJCIMPOBAHUSI B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHUSI U KAYECTB MBIILICHUS, HEOOXOJAUMBIX
IUIS aJIafiTallii B COBpEeMEHHOM Liu(ppoBoM ob1iectBe. 3ydueHue anreOpsl oOecrieunBaet
pa3BUTHE yMEHUS HaOJII0JaTh, CpPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTU MBIIIUICHHSI, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNENUCTBUS W BBIBOJBI, (opMynaupoBaTh yTBepkaeHus. OcCBOoeHHE Kypca alreOpsl
o0ecrneurBaeT Pa3BUTHE JIOTMYECKOIO MBIIUICHUS OOYYalOUIUXCS: OHU MCHOJIb3YIOT
NEAyKTUBHBIE M HWHIYKTHUBHBIE pacCyXAeHUs, O0000IEHHEe U KOHKPETU3AIHIO,
abctparupoBanue u aHanoruto. O0yuenue anredpe npeArnoaaracT 3HaYUTeNbHBIN 00beM
CaMOCTOSITETILHOM JEATEIbHOCTH 00YYarOIIUXCsl, TO3TOMY CaMOCTOSITENIbHOE pelIeHue
3a/1a4 SIBJISIETCS peanu3aleit e TeIbHOCTHOIO MPUHITUIA 00yUYeHUS.

B cTpykType mporpammbl yueOHOro Kypca «Anredpa» ajsi OCHOBHOTO OOIIEro
o0pa30BaHHS OCHOBHOE MECTO 3aHHMAIOT COJEPKATEITbHO-METOIUYECKUE JIMHUH:
«Hwucna v BBIYUCIICHUS Y, «ANTeOpandecKre BEIPOKECHUS», «Y pPaBHEHHS U HEPABEHCTBAY,
«Dyuknun». Kaxpas M3 3THX COAEPKATEIbHO-METOAUYECKUX JUHUNU pPa3BUBAETCS
Ha MPOTSHKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJACHCTBYS C APYTUMH €T0 JIMHUSIMU.
B xozie n3ydenust yueOGHOro Kypca o0y4aronuMcst MPUXOIUTCS JTOTUIECKHA PACCYKIaTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIA $S3bIK. B CBSI3M ¢ 3TUM B mporpammy
yueOHOro Kypca «Airedpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTHKH, MPEACTABICHHbIE
BO BCEX OCHOBHBIX pa3jeslax MaTeMaTHYECKOro oOpa3oBaHUs M CIOCOOCTBYIOLIWE
OBJIAJICHUIO OOYYAaIONIMMUCS OCHOB YHHUBEPCAIBHOIO MAaTEMaTHYECKOTO  SA3bIKA.
ConepkaTenbHON U CTPYKTYPHON 0COOCHHOCTBIO YUeOHOTO Kypca «AJredpay sIBIsSeTCs
€ro UHTErPUPOBAHHBIN XapaKTep.

Copep>xanue TMHUM «Yuclia U BBIYUCIICHUS» CIIYKUT OCHOBOM JIS JaJbHEHIIEro
U3Y4YEHUsS] MaTEeMaTUKH, CIOCOOCTBYET pPa3BUTHUIO Y OOYYAIOUIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHS TIOJIb30BAaThCS ~ AITOPUTMAMU, a TaKkKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX IS TIOBCEAHEBHOW JKU3HHU.
Pa3BuTHe TOHATHS O 4YKUCIE€ HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS CBS3AHO
C palMOHAILHBIMU W HUPPAIMOHATBHBIMU YHUCIaMH, (OPMHUPOBAHUEM TIPE/ICTABICHUN
O JIeWCTBUTEILHOM YHCJE. 3aBEpIICHHUE OCBOCHHUS YHUCIOBOW JIMHUU OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHUIO.
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ConepxaHue IByX anreOpandyeckux JIUHUM — «AnreOpanyecKkue BbIPAKEHUS»
U «YpaBHEHHS] M HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTeMaTUYEeCKOro anmnapara, HEOOXOUMOrO JIsl PELICHUS 3a/1a4 MAaTEMaTHUKH, CMEKHBIX
MIPEIMETOB M NPAaKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro oOLIEro
o0pa3oBaHMs y4eOHBIM MaTepuasl IPYHIHPYETCS BOKPYT PallMOHAIBbHBIX BBIPAKEHUH.
Anrebpa JE€MOHCTPUPYET 3HAUEHME MAaTeMaTUKM Kak s3blka Ui TOCTPOEHUS
MaTeMaTUYECKUX MOJIEJel, ONKUCaHus MPOLIECCOB U ABJICHUM peanbHOro Mupa. B 3agaun
oOy4deHus anredpe BXOAST TakKe JalibHENIIee pa3BUTUE aJITOPUTMUYECKOT O MBIIIUICHMS],
HEOOXOAMMOro, B YACTHOCTH, JJISI OCBOCHHMA Kypca HWH(GOPMATUKHU, U OBJIAJICHUE
HaBbIKAaMHU JIEAYKTUBHBIX paccyxiaeHuil. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OpM
CHOCOOCTBYET  Pa3BUTUIO BOOOPAKEHHUS, CIOCOOHOCTEH K  MaTeMaTH4YECKOMY
TBOPYECTBY.

Copepxanve (QyHKUMOHAJIBHO-TPa(QUUECKOW JIMHUM HAleIeHO Ha MOJIy4YeHUe
OOy4YaromMMHUCS 3HAHMM O (QYHKIMSIX Kak Ba)KHEWIIEH MaTeMaTU4ecKOod MOJAenu
IUIA OMHCAHMUA U HCCIENOBAaHUS PAa3HOOOPA3HBIX MPOILECCOB M SIBICHUNA B MPUPOJIE
u obmiectBe. M3ydyeHune marepuaia CiocOOCTBYET Pa3BUTHIO Y OOYUYaIOIIUXCSI YMEHUs
UCIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIbHBIE CPEACTBA A3bIKA MAaTEMATUKU — CIIOBECHBIE,
CUMBOJIMUECKHE, TpaduuecKrie, BHOCUT BKJIaJ B (OPMUPOBAHUE NIPEICTABICHUM O pon
MaTE€MaTUKHU B Pa3BUTHUN LUBHIN3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4aercsi yu4eOHbI Kypc «AnreOpay,
KOTOpPBI  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pas3felibl  coaepxanus: «Yucna
U BBIUMCICHUSY, «AJreOpandyeckue BbIpaXKEHUs», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIHANY.

OOmiee 4YHMCIO YacoB, PEKOMEHJIOBAaHHBIX I H3Y4YeHHs] y4yeOHOro Kypca
«Anredpay, — 306 uaco: B 7 kiacce — 102 yaca (3 waca B Hemento), B 8 wiacce —
102 gaca (3 yaca B Heznento), B 9 kinacce — 102 gaca (3 yaca B HeJemIo).

COIEPKXAHUE OBYYEHMUA

7 KIIACC
Yucjia v BbIYUCTICHUS

Jpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OAHOU (OpMBI 3aMUch Apodeit
K apyrou. [loHsTMe panMOHaIBHOrO 4YMCIA, 3alMCh, CPABHEHUE, YIOPSAIOYMBAHUE
palMoOHANbHBIX YHUCeNl. ApUpMeTHUecKue NEHCTBUS C PalMOHAIBHBIMH UYHCIAMH.
Pemenue 3amay u3 peasbHON MPAKTUKHU HA YACTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTeleM: oOmpeneieHue, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIPEACNICHMs, 3alMuch OoNbIIMX yucen. [IpoueHTsl, 3amuch
OPOLEHTOB B BHJE ApoOM W JpoOM B BHJIE€ MNPOUEHTOB. TpU OCHOBHBIE 3aJayM
Ha MPOLIEHTHI, PEIICHNE 3a]1a4 U3 PEaJIbHON MTPAKTUKH.

[IpuMeHeHre NPU3HAKOB JIEIUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIH HAaTypaJbHBIX
YUCEJL

PeanpHbie 3aBUCMMOCTH, B TOM YHCIIE MPsAMasi U 00paTHask IPOMOPLUOHATIBHOCTH.
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AJsire0OpanyecKue BbIPasKeHUsI

IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS C MEepeMeHHOM. JlomycTumeblie
3HAYEHUs] NEpeMEHHbIX. [IpelcTaBiieHMe 3aBUCHUMOCTH MEXKIY BEJIMYMHAMH B BHUJE
dbopmynbl. Breramcnenus mo dopmynam. [IpeoOpasoBanue OyKBEHHBIX BBIPKCHHM,
TOXKJIECTBEHHO PaBHBIC BBIPAKEHMUS, MMPaBUiIa MPeoOpa3OBaHUS CYMM U TIPOU3BEICHHM,
IpaBWJIa PACKPBITHUS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbIX.

CBoiiCTBa CTENEHH C HATYPAJIbHBIM I1OKA3aTEIEM.

OpHounensl 1 MHOrowieHol. CreneHb MHorowieHa. CloXeHHe, BbIUMTAHUE,
YMHOXXEHUE MHOrOWwIeHOB. DOpMysbl COKpPAIIEHHOIO YMHOXEHMS: KBaJpaT CyMMBI
1 KBagpar pasHocTu. Dopmysia pa3sHOCTH KBaApPATOB. Pa3iokeHne MHOrO4ICHOB
Ha MHOXKUTEJU.

YpaBHeHUs] M HEPaBEeHCTBA

VYpaBHeHue, KOpEHb ypaBHEHMs, IMpaBuUja MpeoOpa3oBaHUsl  YpaBHEHUS,
PaBHOCUJILHOCTh YPABHEHUM.

JInnelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIIO KOPHEHN JINHEMHOT O YPAaBHEHUS,
pelleHre JIMHEWHbIX ypaBHeHHMH. CocTaBi€HHE YpPaBHEHHM IO YCJIOBHIO 3a/1ayu.
Perrenne TeKCTOBBIX 3a/1a4 € IOMOLIBIO YPAaBHEHUM.

JIuHeliHOe ypaBHEHHUE C JIByMsl INE€peMEeHHbIMU U ero rpagpuk. Cucrema IBYX
JUHENHBIX YpaBHEHUH C IByMs NepeMeHHbIMU. Pellienne cucreM ypaBHEHHI criocoOom
MOACTaHOBKH. IIpuMeps! perennst TEKCTOBBIX 3a/1a4 € MIOMOIIBIO CUCTEM YPABHEHHU.

DOYyHKUMH

Koopaunara Touku Ha nnpsAmoii. YnuciioBbie MpoMeKyTKU. PaccTosHue Mexay 1ByMst
TOYKAMH KOOPJIMHATHOM MPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcmmcca 1 opuHaTa TOYKU
Ha KOOpAMHATHOW IuiocKocTU. [Ipumepsl rpadukoB, 3agaHHbBIX (QopMyiamu. UTeHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonsatue ¢pynkmuu. I'padux ¢pynkmun. CBoiicTBa
bynakiui. Jluneinas dyukuus, ee rpaduk. ['padux ¢pynknuu y = |x|. I'padudeckoe
pelLIeHNE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 KUIACC
Yuciia 1 BbIYUCICHUA

KBagpartubiii kopenb u3 yncia. [lonstue o0 uppanroHaabHOM uncie. JlecsTuuHbie
NpUOIMKEHUST HppalMOHAIbHBIX yucen. CBolcTBa apU(PMETUYECKHX KBaJIpaTHBIX
KOpHEW M UX MpUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U BHIYUCICHHSIM.
JlercTBUTENIBHBIC YHCIIA.

CreneHs ¢ 1enbIM noKa3areneM U ee cBoicTBa. CTaHaapTHas 3aluch Yucia.

AJiredOpanyeckue BbIpasKeHUs
KBanpaTHblii TpexwiieH, pa3joKEHHE KBAJpPaTHOIO TpPEXuiIeHa Ha MHOKUTEINH.
AnreOpanueckast 1podb. OCHOBHOE CBOMCTBO aiiredpanydeckoi 1podu. CrioxxeHue,
BbIUMTAHHE, YMHOKEHHUE, JIeTIeHHnE alreOpandeckux Jpooeil. PanmoHnanbHble BRIpaXKeHUs
U UX IpeoOpa3oBaHueE.
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YpaBHeHUs] M HEPABEHCTBA

KBagpatnoe ypaBHeHue, dopMmyrna KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEeHHMH, CBOISIIMXCS K JIMHEWHBIM U KBaJpaTtHbIM. [Ipoctenmme
ApOoOHO-pallMOHATIbHBIE YPABHEHUSI.

I'padmyeckass uHTEpmpeTanysi ypaBHEHUH C JABYMS IEPEMEHHBIMH U CHUCTEM
JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU. [ [puMeps! pemenns cucteM HEMUHENHBIX
YPaBHEHUM C IBYMS IEPEMEHHBIMH.

Pelrienne TeKCTOBBIX 3a/1a4 aareOpandyeckKuM CriocoooMm.

HucnoBble HEpABEHCTBA U HMX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJHOM MepeMeHHOM. CUCTEMBI
JINHEVMHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM.

DOYyHKUMH

[Tonstue gynxuuu. O6macTb onpeneseHuss U MHOXKECTBO 3HAYEHUM (YHKIUU.
CrniocoOw1 3a1aHus HYHKIIHAMN.

I'paduk byukuu. Yrenue cBoicTB GyHKIUU 110 ee rpaduky. [Ipumeps! rpadukos
GYHKITUN, OTpaKaroUUX peaabHbIe MPOIIECCHI.

DyHKIMHU, ONMUCHIBAIOIINE MPSMYIO B 00paTHYIO MTPOMOPIIMOHAIILHBIE 3aBUCUMOCTH,
nx rpapuxn. Dynximn Y = X2,y = X, y =Vx, y=|x|. I'paduueckoe pereHune ypaBHeHuit
U CHCTEM ypPaBHEHUH.

9 KJIACC
Yucaa v BbIYUCTICHUA

PanmonanbHbpie uucna, UppalMOHANIbHBIE YHCIA, KOHEUHbIE W OECKOHEUHBIE
JecATUYHbIe IpoOu. MHOKECTBO IEHUCTBUTENbHBIX YUCEN, NCHUCTBUTENIbHBIC YHCIa KaK
OeCKOHEUYHbIE JeCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOMN MPSMOM.

CpaBHeHuUe JIeHCTBUTENBHBIX YHCEIN, apuMETHUECKUE JEHCTBUS C ICUCTBUTENLHBIMU
YUCJIAMHU.

Pa3smepsl  00BEKTOB  OKpYXKalOIIEro  MHUpPa,  JUIMTEIBHOCTh  IPOLIECCOB
B OKPY’KaIOILIEM MUpE.

[TpubmmkeHHOE 3HAYEHHWE BEIWYUHBI, TOYHOCTHh MpuOIMKeHus. OKpyrieHue
yucel. [Ipuknika u oueHKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOISIIUXCS K JIMHEHMHBIM.

KBampatHoe ypaBHeHue. Pemenue ypaBHEHHI, CBOASIIMXCS K KBAJIPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepbl pelieHHs ypaBHEHUM TPETbEUM U YETBEPTOMU
CTEIICHEH pa3JIOKEHUEM HAa MHOXKUTEIIU.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHMH. PemieHne TeKCTOBBIX 3ajad
anreOpandyeckuM METOJIOM.
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VYpaBHeHHe C ABYyMsI INEpeMEHHbIMHM U ero rpaduk. PemieHue cucreM IBYX
JIMHEMHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMU. PellleHne CucTeM AByX YpaBHEHUH, OHO
U3 KOTOpBIX JMHEHHOE, a JIpyroe — BTOpPOMl creneHu. |'paduueckas MHTEpHpeTaLus
CHUCTEMBI YPABHEHHM C IBYMs IEPEMEHHBIMH.

Periennie TeKCTOBBIX 33714 alNredpandeckum crocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENWHBIX HEPABEHCTB C OJHOM INepeMeHHOM. Pemenue cucrem
JTUHEHHBIX HEPABEHCTB C OJHOU nepeMeHHoi. KBanpaTHeie HepaBeHcTBa. [ paduueckas
MHTEpIIPETaLHs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IIEPEMEHHBIMH.

DOYyHKIUU
KBagparuunas ¢ynkius, ee rpaduk u cBoictsa. [lapadona, KoopaAMHATHI BEPIIUHBI
napaboJibl, 0OCb CHMMETPUU TTapabOoIIbI.

I'padpukn  dysximit: y = kx, y = kx+b, y = L y=x3y =% y=lx|,
X
U UX CBOMICTBA.

YucioBbie MOCAe10BATEILHOCTH M NPOrpeccuu

IlonsiTue YMCIIOBOM  MOCJIEAOBATEIBLHOCTH. 3aJaHUE  IIOCIEIOBATCIbHOCTU
peKyppeHTHO# dhopMyoit u popmyIoit N-ro dieHa.

Apudmernyeckas u reoMmerpuueckas mnporpeccur. dopmynsl N-ro  uieHa
apuMETHIECKON U TEOMETPUUECKON MTPOrPECCUid, CYMMBI MEPBBIX N UICHOB.

N3o0pakeHne uieHOB apuhMETHUECKON U T€OMETPUUYECKOM MPOTrpecCuil TOUKaMu
Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHENMHBIA W HKCHOHEHUHMANbHBIA POCT. CI0XKHBIE
MPOLICHTHI.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl y4eOHOro Kypca «Anredpay
K KOHIly oOy4eHus B 7 Kjacce.

Yucjia v BbIYUCTICHUS

BrinonHaTh, couerast yCTHbIE U MUChbMEHHBIE IPUEMbI, apu(PpMeTUIECKUe JTeUCTBUS
C pallMOHAIbHBIMU YHCIAMHU.

HaxonuTte 3Ha4eHUs] YUCIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOPa3HbIE CITOCOOBI
U TIPUEMBbI BBIYMCIICHHS 3HAYCHUN TPOOHBIX BBIPAXKEHUH, COepKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIE IPOOH.

IlepexoguTes OT OmHOM (OPMBI 3aMHUCH YHUCEN K Jpyroil (mpeoOpa3oBbIBAThH
JNECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B YACTHOCTH
B OECKOHECUHYIO JICCATUUHYIO TPOOB).

CpaBHUBATH U YNIOPSAI0YUBATH PALIMOHAJIbHBIC YUCIIA.

OKpyrisTh yucia.

BrINOMHATh NPUKUIKY U OILICHKY pe3ysibTaTa BBIYMCICHUH, OILICHKY 3HAYCHUM
YUCJIOBBIX BBIPAKECHUM. BBIMOMHATH ACUCTBUA CO CTENEHSAMH C HaTypajlbHBIMU
MOKa3aTeNSIMHU.
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[IpuMeHATh TPU3HAKK JIETUMOCTH, PAa3JIOKCHHE HAa MHOXHUTCIH HATYPaJIbHBIX
YHCelL

Pemrath mpakTHKO-OpUEHTHPOBAHHBIC 3a1a4H, CBI3aHHBIC C OTHOIIICHUEM BEITUYHH,
IPOIOPIIMOHATLHOCTEIO  BEJIMYWH, TMPOIEHTAMH, WHTEPIPETUPOBATH PE3YJIHTAThI
pEIICHHMS 3a/1a4 C yYeTOM OIpaHMYCHHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBbIX
OOBEKTOB.

AJiredOpanyecKkue BbIpasKeHHUs

Ucnons3oBaTh anreOpanueckyrd TEPMHUHOJOTHIO W CHUMBOJIMKY, MPUMEHSATH €€
B MPOIECCE OCBOCHUS yUeOHOTO MaTepuara.

HaxoguTe 3HaueHuss OyKBEHHBIX BBIPRXEHUM TIPU 3aJaHHBIX 3HAYCHUSAX
IIEPEMEHHBIX.

BreinmonHate mnpeoOpa3oBaHUsl 1IE€TOTO BBIPAXKEHHUS B MHOTOYIEH NPUBEICHUEM
MO/I00HBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpInonHATE YMHOXKEHME OJHOWICHA HA MHOTOWIEH U MHOTOWIEHAa HA MHOTOYJIEH,
MPUMEHSTH (DOPMYITBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATH PA3JIOKEHUE MHOTOUJICHOB HA MHOKUTEIU C TIOMOIIbIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKHU CllaraeMblX, MpUMEHEHHs (opMyIl
COKpAILIEHHOI'0 YMHOKEHHUS.

[IpumensaTy npeoOpa3oBaHUsT MHOTOWICHOB [JIsi PEUICHUs] Pa3IWYHBIX 3a/ad
W3 MaTEMATHUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

HUcnonb3oBaTh  CBOWCTBA  CTENEHEM C  HATYPaJIbHBIMU  ITOKA3aTEJSIMU
JUISL TpeoOpa3oBaHus BBIPAKESHUM.

YpaBHeHus1 1 HEPABEHCTBA

Pemarts 1uHeHbIE ypaBHEHUA C OTHOM NIEPEMEHHOM, IPUMEHSS IIPaBUJIa MIEPEXOAa
OT HMCXOJHOI'O0 YPAaBHEHUS K PaBHOCWIBHOMY eMmy. [IpoBepsiTh, SBISIETCS JM YHCIIO
KOPHEM YPaBHEHMS.

[IpumensaTey rpaduyeckue METONbI MPH PEIICHUH JIMHEWHBIX ypaBHEHUN U WX
CHUCTEM.

[TonOupaTe npuMepsl nap YKces, ABISIOUUXCS PEIIeHHEM JTUHEHHOTO ypaBHEHHUS
C ABYMS [IEPEMEHHBIMM.

CtpouTh B KOOpAMHATHOW TUIOCKOCTH TpaduK JTHHEWHOTO YpPaBHEHHS C JABYMS
MePEMEHHBIMH, MOJIB3YACh IPa(UKOM, TIPUBOAUTH MIPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUHN C JBYMsI IEPEMEHHBIMU, B TOM YHUCIIE
rpaguIecKy.

CocraBnaTe U peniaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUMN
[0 YCJIOBHIO 3aJa4d, HUHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4d
ITOJIYYEHHBIN PE3YJIbTaT.

DOyHKIUU

N3o00pakarh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alMCHIBATh YHUCJIOBBIE MPOMEXYTKH
Ha ajnreOpanyecKkoMm si3bIKeE.
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OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH T10 33/IaHHBIM KOOPAMHATAM, CTPOHUTH
rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU ¥ = |X|.

OnuckIBaTh ¢ TOMOIIBI0 (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXKY BEJIMYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHUE, I1I€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOIUTEIHHOCTD,
BpeMsi, 00beM pPabOTHI.

Haxonute 3HadYeHne QyHKIIMH 110 3HAYSHUIO €€ apTyMEHTa.

[Tonumate rpaduyeckuid cHocoO TMPENCTaBICHUS W aHamu3a WHGOpMaINH,
U3BJIEKaTh M WHTEPIPETUPOBATh HHPOpPMANNIO U3 TpadUKOB PEATbHBIX IMPOIIECCOB
Y 3aBUCUMOCTEM.

[IpenMerHble pe3ynbTaThl OCBOCHHUS NpOrpaMMbl y4yeOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucjia ¥ BbIYUCIEHUS

Hcnonp30BaTh HavabHBIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YHUCEN
JUIS. CpaBHEHHMS, OKPYIJCHHUS WM BBIYUCIICHUH, WM300pa)kaTh JEHCTBUTEIbHBIC YHCIIA
TOYKAMHU HA KOOPAWUHATHOU MPSIMOU.

[IpumensaTe mOHATHE AapU(PMETHIECKOTO KBAAPATHOTO KOPHS, HAXOJWTH
KBaJpaTHbIE KOPHH, HCIOJb3ys TIPU HEOOXOAUMOCTH KaJbKYJSITOP, BBITIOJHATh
npeoOpa3oBaHus BBIPAXEHUM, COACPKAIUX KBaJApPaTHbIE KOPHU, MCIIOIL3Yys CBOWCTBA
KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIUX U MaJIbIX YHCEN C MIOMOIIBIO AECATUYHBIX Apodei
U cTeneHel uncaa 10.

AJiredOpanyecKkue BbIPasKeHUs!

[IpuMeHSTh TOHSATHE CTETICHHU C 1IEIbIM TTOKa3aTeNleM, BBITIOIHITL IPeoOpa3oBaHus
BBIPAKECHUH, COAEPKAIIUX CTEIIEHU C IEIbIM MTOKA3aTEIEM.

BBIMOAHATE  TOXIECTBEHHBbIE MPEOOpa3OBaHUS  PAlMOHAIBHBIX  BBIPAXKEHUMN
Ha OCHOBE TPaBWJI JEHCTBUI HaJ MHOTOUYJIEHAMH M aJIreOpanvdecKUMU APOOSIMH.

PacknanpiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEH.

[Ipumensaty mnpeoOpa3oBaHUsI BBIPAXKEHUN JUIsl pPELICHUS Pa3JIMYHBIX 3a7a4
W3 MaTEMATHUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHus1 M HepaBeHCTBA

Pemate nuHelHbIE, KBaJpaTHblE YpPAaBHEHHS M pallMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBOINTE MPOCTEMIINE UCCIEN0BAHNS YPABHEHUM M CUCTEM YPaBHEHHUM, B TOM
qucie C NPUMEHEHHEM TrpapuuecKuX NpeJCTaBIeHUN (yCTaHaBIMBaTh, HUMEET JH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIECHHUs, €CIIU UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoauTh OT cI0BECHOW (POPMYIHPOBKH 33Ja4d K €€ anreOpandeckoil Mojaenu
C TOMOUIbIO COCTAaBJIEHUS YpaBHEHMSI WJIM CUCTEMbl YpPaBHEHUW, WHTEPHPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYyYEHHBII pe3ysbTarT.
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[IpymMeHATh, CBOMCTBA YHMCIOBBIX HEPABEHCTB I CPAaBHEHUWS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, JaBaTh I'PaPUUECKYIO
WJUTIOCTPALMI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU
[TormmaTe W WCMONB30BaTh (YHKIMOHAIBHBIC TIOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O3HAYEHHMsI), OIpPEAeNATh 3HauyeHWe (YHKIUU 10 3HAUYCHHIO
apryMeHTa, OIpeIeNsITh CBOMCTBA (QYHKIUH 1O €€ TpaduKy.
Ctpoutb rpaduKu 3JIeMEHTapHbIX QYHKIIUN BUA:
y=_,y=x%y=x3y= VX, ¥y = |x|, onuceiBaTh CBOMCTBA YHCIIOBOI byHKITHH
X

1o ee rpaduky.

[IpenMeTHBIE pe3yNbTaTHl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kiacce.

Yucsa 1 BbIYUCTICHUS

CpaBHMBATH U YIIOPSI0YMBATh PallUOHAIBHBIC U UPPALIMOHATIbHBIC YHCIIA.

Breimonuare apudmernyeckne NEUCTBUA C PAMOHAIBHBIMU YHCIAMH, COYETast
YCTHBIE M TIMCbMEHHBIE IPUEMBbI, BBIIOJIHATh BBIUUCICHUA C HWPPALUOHAIBHBIMU
YHCJIaMH.

HaxomuTh 3HaueHUs CTENEHEW C LENBIMUA IMOKA3aTEesIMU U KOPHEW, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyrfiaTh  JIEUCTBUTENBHBIC YMCJA, BBINOJHATH MNPUKUAKY  pe3yjbTara
BBIYHCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHHs M1 HEPABEHCTBA

Pemiate nuHelHbIE U KBaJpaTHbIE YPAaBHEHHWs, YPABHEHHsS, CBOASIIMUECS K HUM,
npocTenime 1poOHO-pallMoOHabHbIE YPAaBHEHUS.

Pemiats cucTembl IBYX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

PemaTte TekcTOBBIE 33/1aUM AIr€OpanyecKUM CIIOCOOOM C MOMOILBIO COCTABJICHMS
YPaBHEHHUSI WIIH CUCTEMBI IByX YPaBHEHHH C ABYMS [IEPEMEHHBIMHU.

[IpoBoauTh MpOCTENIINE UCCIEAOBAHNUS YPABHEHU M CUCTEM ypPaBHEHUM, B TOM
yyclie ¢ NpUMEHEHHeM Trpaduyeckux NpeacTaBlieHui (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHHUE WM CUCTEMA YPAaBHEHUH pellIeHusl, €CIM UMEET, TO CKOJIbKO, U Mpoyee).

PemaTe nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXKaTh pelIeHUe
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3alUChIBaTh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucrembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIKOYAKOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHWE CHCTEMbl HEPABEHCTB HA YHUCIOBOU
MPSIMOM, 3aMUCHIBATH PEIIEHUE C TTOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEIIEHUN PA3IMYHBIX 33/1a4.
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DOyHKIUU
PacriosnaBate  GyHKIIMM  WM3y4eHHBIX BHIOB. [lOKa3pIBaTh CXEMAaTHUYECKH
pacmoyio)KeHNe Ha KOOPJAWHATHOW IUIOCKOCTH TpadukoB (yHKIHMI BuUma: y = KX,

k _
y=kx+bh y=_, y=ax?+bx+c, y= x3, y= VX y=|x| B 3aBucumoctu
X

OT 3HaYeHUM K03(P(PULIMEHTOB, ONHUCHIBATH CBOMCTBA (D YHKIUH.

Crpouth u uU300paXkaTh CXEMATUYECKHM TpaQUKUA KBAIPATUYHBIX (PYHKIIHM,
OIKCHIBaTh CBOMCTBA KBaIPaTUUHBIX (DYHKIHMH 10 X rpaduKam.

Pacno3HaBaTh KBaJpaTHYHY!0 (QYHKUMIO TO QopMmyne, NPUBOJUTH IMPUMEPHI
KBaJIpaTUYHBIX (PYHKIUH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

YucaoBble N0CJIe10BATEILHOCTH H IPOTPECCHH

Pacrio3naBaTh apupMeTHUECKYI0 M T€OMETPHUUYECKYIO MPOTPECCHU MPU Pa3HBIX
crioco0ax 3a7aHusl.

BbINOTHATE BBIYMCIIEHUS € UCTIOJIB30BAHUEM (OPMYJT N-TO WieHa apupMeTHIeCKOn
Y TEOMETPUUYECKOU IPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxxaTh WIEHbI IOCIEN0BATEILHOCTH TOUKAMU HA KOOPIMHATHOM TIOCKOCTH.

Pematp 3aga4n, CBSI3aHHBIE C YMCJIOBBIMH IOCIEAOBATEIBHOCTSIMH, B TOM YHCIIE
3aJ]a4M U3 peajbHOM KU3HU (C UCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(PPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
HaumenoBanue paznena |KomuuectBo OcHoBHOE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00YUYaOIIUXCS
(Tembl) Kypca 4acoB COZICpIKAHUE
Yucia ¥ BEIYMCIICHUS. 25 ITousarue CucreMaTH3UpPOBATH M 000TraAIIATH 3HAHUSA
PanmoHasnHEIE Ynciia palMoOHAILHOI0 YKiCia. | 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSIX.
Apudmernueckue CpaBHUBATH U YHOPSIA0YMBATH APO0H, TPeoOpPa30BhIBAS
EUCTBUS IpU HEOOXOIUMOCTH JECATHYHBIC TPOOH B OOBIKHOBEHHBIE,

C palMOHAIbHBIMU
yuciamu. CpaBHEHUE,
YIOPSI0UUBAHUE
palMOHATIbHBIX YHUCEIL.
CreneHb

C HATypaJIbHBIM
MOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpodu,
MIPOLICHTHI

W3 peATbHOU
MIPaKTUKH.

[Ipu3Haku 1eIUMOCTH,
Pa3IIOKEHUS

Ha MHOXXUTEIIHN
HaTypaJIbHBIX YHCEIL.
PeanbHbie

OOBIKHOBEHHBIE B JIECATUYHBIC, B YaCTHOCTH B 0ECKOHECUHYFO
JNECATHYHYIO IPOOb.

IIpumeHsTH pa3HOOOpPa3HbIE CTIOCOOBI U MPHEMbI
BbIYHCJIEHUA 3HAYEHHN I JPOOHBIX BbIPAsKEHNH,

coJiep KalnX OOBIKHOBEHHBIC U JIECATHYHBIC APOOH:
3aMEHSTh MPU HEOOXOIUMOCTH IECSITUUHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOU, MPUBOIUTH
BbIpaXxeHue K popme, Haubonee ynoOHO! A BEIUMCICHUM,
npeoOpa3oBbIBaTh APOOHBIE BHIPAKEHHSI HA YMHOKEHUE

U JIETICHUE JIECATUYHBIX APOOeH K TEUCTBHSIM C IEIBIMH
YHCIaMHU.

IIpuBOAUTH YK CJIOBbIE M OYKBEHHbIE PUMeEPbI CTETICHH
C HaTypaJbHBIM MOKa3aTeNeM, OOBSICHSS 3HAUCHUS
OCHOBAHWMSI CTCTICHH M ITOKa3aTeNsl CTETICHU, HAXO/IUTh
3HAYCHUs CTereHer Buaa a" (a — 1000e paroHaIbHOES
YKCII0, N — HATYPAJIbHOE YKCIIO).

IMoHuMAaTh CMBICHT 3aMTUCH OOJBITNX YUCEI C TTOMOIIIBIO
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3aBrcuMocTH. [Ipsmas
1 oOpaTHas
HPOMOPIIMOHATILHOCTH

JECATUYHBIX Ipo0Oeit u creneHel yncna 10, npuMeHsTh X
B PEaJIbHBIX CUTYaIIUsIX.

IIpuMeHATHL MPU3HAKA ACITUMOCTH, PA3JIOKCHHSI Ha
MHOKUTEIN HATYPAIbHBIX YHCEII.

PemaTthb 3a1a4u Ha 4acTH, TIPOIICHTHI, MPOMOPIIHH,

Ha HaXOXJICHHUE IpoOu (TIPOIIEHTa) OT BETUYNHBI U
BEJTUYHHBI TI0 €€ Apo0u (MPOIIEHTY), TpoOH (POIIEHTA),
KOTOPBIN COCTABIISIET OJJHA BEIMYMHA OT APYTOM.
IIpuBoaANTH, pa3oupaTh, OLEHUBATDH PA3JIMYHbBIC PEIICHUS,
3aIIUCH PEIICHUH TeKCTOBBIX 3aa4.

Pacno3HaBaTh M 00BACHSTD, ONTUPASICh HA OMPEICIICHIS,
MPSIMO TIPOTIOPIIMOHATIBHBIE U 00PAaTHO MPONOPIIMOHANIbHBIC
3aBUCUMOCTH MEX/y BETMUYMHAMHY; IPUBOAUTH MPUMeEPHI
ATUX 3aBUCHUMOCTEH M3 peaIbHOTO MUPA, U3 IPYTUX YIeOHBIX
MPEIMETOB.

Pemath npakTHKO-OPUEHTHPOBAHHBIC 3a]]a4l HA JPOOH,
TIPOIICHTHI, IPSIMYIO U 0OpaTHYIO MPOIMOPIIMOHAIBHOCTH,
TIPOITOPITIH

AnreOpandecKkue
BBIPAKCHHSI

27

bykBeHHbIE
BBIPAKEHMUSL.
IIepemenHbIE.
Jlonyctumele
3HAYECHUS
MEPEMEHHBIX.
DopmyJIbL.
[Ipeobpa3zoBanue

OBaagerp anreOpanvyeckoil TEPMUHOIOTUEN U CHUMBOJIUKOM,
NPUMEHSTH €€ B IPOLIECCE OCBOCHMS YUEOHOr0 MaTepuaia.
HaxoauTh 3HaueHNs1 OYKBEHHBIX BBIPAXKEHUH MPHU 3aJaHHBIX
3HAYCHUSX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYJIaMm.
BoInoaHsTh npeoOpa3oBaHus 1ETOTO BBIPAKEHUS

B MHOT'OYJICH ITPUBEICHUEM MOJ00HBIX CIaraeMbiXx,
PACKpBITHEM CKOOOK.

BBINOJIHATH YMHOKEHHUE OJHOYWIEHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHHUI,
pacKphITHE CKOOOK
U TIpUBEJICHUE

MOAOOHBIX CIIAracMbIX.

CBolicTBa CTCIIEHA
C HaTypaJbHbIM
MOKa3aTesieM.
MHOTro04JIeHBbI.
Cnoxxenue,
BBIYMTAHHE,
YMHOKEHUE
MHOI'OYJICHOB.
dopmyIibl
COKpPaIIEHHOTO
YMHOXEHHS.
Paznoxenue
MHOI'OYJICHOB
Ha MHO>KHUTEIIH

¥ MHOTOYWICHA Ha MHOT'OYJICH, MPUMEHSITh ()OPMYJIbI
KBaj|paTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcynecTBJATH PA3JI0KEHUE MHOT'OUJICHOB HA MHOYKUTETH
IyTEM BBIHECEHMS 32 CKOOKH OOIIEro MHOXKHUTEII,
npuMeHeHUsT (POPMYJIIbI PA3HOCTH KBaAPATOB, (hOPMYIT
COKpAII[EHHOT'0 YMHOKCHHS.

IIpumeHsaTH MpeoOpa3oBaHNE MHOTOUYICHOB IS PEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MAaTEMaTHUKH, CMEKHBIX MTPEIMETOB,
U3 PEAIbHOU MPAKTUKHU.

3HAKOMMTBLCS C MCTOPHUEH Pa3BUTHS MaTEMaTHUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, IpaBUiIa
npeoOpa3oBaHUs
YpaBHEHWUS,
PaBHOCUIIBHOCTD
YPaBHEHUM.
JIuHenHoe ypaBHEHHE
C OJTHOM NIEPEMEHHON,

Pemiath nuHENHOE ypaBHEHHE C OJHOM IIEPEMEHHOM,
NpUMEeHsIsl IPaBHUJIA [1EPEX0/A OT UCXOIHOIO YPABHEHMS

K PaBHOCWJIBHOMY €My OoJiee MpoCcTOro BUAA.

IIpoBepsTs, ABIIETCS I KOHKPETHOE YUCIO KOPHEM
YPaBHEHHH.

[MoadupaTs npuMepbI nap YUCE, ABJISIOMIMNXCS PELIEHUEM
JIMHEWHOr' O YPABHEHUS C IBYMsI IEPEMEHHBIMU.
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pEILICHNE JTMHEHHBIX
ypaBHeHU. Pemienue
3a/1a4 C IOMOIIBIO
YpaBHEHUM.

JIuHenHoe ypaBHEHUE
C ABYyMS
IIEPEMEHHBIMU U €T0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YpPaBHEHUN
C IBYMsI

CTpouTh B KOOPAMHATHON TJIOCKOCTH rpaduK JIMHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; TTOJIb3YSICh TpaduKoMm,
NPUBOAUTH IPUMeEPbI PELICHUS YPABHEHMUS.

HaxoauTth peieHue CUCTEMBI JBYX JIMHEUHBIX YPABHCHUN
C ABYMSI IIEPEMEHHBIMU.

CocTaBisTh U peliaTh YPAaBHEHUE U CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 3aJa41, UHTEPIIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MTOJYyYEHHbIN
pe3ynbrar

MepeMEHHBIMU

KoopauHatel 1 rpaduky. 24 Koopaunara Touku M300paxkaTh HAa KOOPIMHATHON NPSIMOM TOUYKH,

DyHKIIUU Ha NpssMOM. UKMCTIOBbIE | COOTBETCTBYIOIIME 3aJJaHHBIM KOOPJAMHATAM, JIy4d, OTPE3KH,
MIPOMEKYTKH. WHTEPBAJIBI; 3aMMCHIBATh X HA ANTreOpandecKoM S3bIKE.
Paccrosinue mexny OTMedaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH
JIBYMSI TOUYKAMH IO 33/IAaHHBIM KOOPJIMHATAM; CTPOUTH IpaKu HECIOKHBIX
KOOPJMHATHOU 3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIAMH, B TOM YHUCIIE
MIPSIMOIA. C TMOMOIIIBIO IU(PPOBBIX Ja00PATOPUIA.
[IpssmoyronbHas IIpyuMeHsITh, H3y4aTh NPEeUMYIIIeCTBA,
CUCTEMA KOOPIMHAT HHTEPNPeTHPOBATH I'papuuecKuii criocod npeacTaBiIeHUS
Ha IJIOCKOCTH. W aHaJIKM3a Pa3HOOOPA3HOM KU3HEHHOW HH(POPMALIHH.
[Ipumepsl rpadukos, OcBauBaTthb OHATHE (PYHKIINH, OBJIA/IEBATH
3aJJaHHBIX (HYHKITMOHATHPHON TEPMHUHOJIOTHEH.
bopmyaamu. Pacno3naBathb uHelHyI0 GyHKIMO Y = KX + b,

Yrenue rpadukon

ONMUCHIBATH €€ CBOVMCTBA B 3aBUCUMOCTH OT 3HAUEHUU
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pealbHbIX
3aBUCUMOCTEM.
[TonsiTue pyHKIHH.
I'padux pyHKUIHM.
CaoticTBa PyHKITHH.
Jluneitnas GyHKUIMS.

ko3 durueHTos K u b.

Ctpouthb rpadpuku TUHCHHON QYyHKIMH, QYHKIUA Y = | x|.
Hcnoab3oBaTh Hu(poBbIe pecypcbl Il IOCTPOCHUS
rpadukoB (YHKLIMIA U U3YyYEHUSI UX CBOICTB.

IIpuBoauTH NpUMeEPHI JIMHENHBIX 3aBUCUMOCTEN

B pEAIbHBIX MPOLECCAX U SIBICHUIX

YACOB IIO ITPOTPAMME

[TocTpoenue rpaduka
JUHEWHOU (DYHKITUU.
I'paduk GyHKITIN
y =lx|
[loBTOpEeHUE 1 0000LIEHHE 6 IToBTOpEHME Bri0MpaTh, IPUMEHATH OLIECHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX IIOHATHU quCcesl, BBIYMCIEHUH, TpeoOpa3oBaHUi BbIPAKEHUH,
U METOJIOB Kypca pEelIeHHs] YPaBHEHU.
7 xnacca, 00001IeHne OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJIHIEMbIX JEHCTBUN
3HAHUU Y CAaMONPOBEPKY PE3yJIbTAaTA BEIYMCIICHUM,
peodpa3oBaHUM, TOCTPOCHUH.
Pemats 3agaum U3 peasibHOM XKU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS JIJIs peIeHus 3a71a4 U3 IpYyrux
IPEIMETOB.
PemaTh TekcTOBBIC 3212491, CDABHUBATDH, BLIOUPATH
Croco0bl peIlICHUs 3a7aun
OBUIEE KOJIMYECTBO 102
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8 KVIACC
HaumenoBanue paznena |Komuuectso OcHoBHOE OcCHOBHBIE BUJIBI ACSATEIIBHOCTU 00yUYarOLIUXCS
(Temml) Kypca 4acoB coziep)KaHue
Hucna v BBIYUCIICHUS. 15 KBanparHsiil KOpeHb DopMyJIHPOBATH ONIPeEAeJIeHUEe KBAIPAaTHOIO KOPHS

KBaapatHbie KOpHU

n3 uyncia. [lonstue
00 upparmoHAIbHOM
yncie. JlecaTuuHbie
NpUOIMKEHUS
HpparoHaIbHbIX
YHUCEIL.
JIeNCTBUTEIIbHBIC
yucna. CpaBHEHHE
JNEeUCTBUTEIIHHBIX
YHCelL.

YpaBHeHUE BUIA

X2 = a.

CgoiicTBa
apru(pMETUIECKUX

KBaJIpaTHBIX KOPHEN.

[Ipeobpa3zoBanue
YHCIIOBBIX
BBIPAXECHUH,
COZEpIKaIINX
KBaJIpaTHbIE KOPHU

U3 YucIia, apuhMeTUYECKOro KBaApaTHOTO KOPHS.
IIpuMeHATH Olepanuio U3BJICYEHUS KBAIPATHOIO KOPHS
U3 YKCIIa, MCTO0JIB3YH NTPU HEOOXOAUMOCTH KAJIbKYJISTOP.
OueHnBaTh KBA/IPATHBIE KOPHU LIEIBIMU YUCIIAMU U
JECATUIHBIMU JPOOSIMHU.

CpaBHHUBATH U YHOPSAA0YMBATH PALIMOHAJIbHbBIC

Y UPPALMOHAIIBHBIE YHCIIA, 3aIIMCAHHBIE C [IOMOILLBIO
KBaJpaTHBIX KOPHEN.

HcceaenoBaTh ypaBHEHUE X2 = @, HAXOJUTh TOUHBIE

U npuOIKeHHble KopHU Tipu & > 0.

HccaenoBaTth CBOMCTBA KBAAPATHBIX KOPHEH, IPOBOIS
YHUCIIOBBIEC SIKCIIEPUMEHTHI C UCTIOJIb30BAHNEM KaJIbKYJISTOPa
(koMMmbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHE; MPUMEHSTh UX JUIsl IPeoOpa30BaAHMS BhIPAXKEHUH.
BoInoJHATH Npeodpa30BaHusl BEIPAKEHUN, COEPHKALIUX
KBaJIpaTHbIE KOPHHU.

Broipa:kaTh nepeMeHHbIE U3 TEOMETPUICCKUX U (PU3UIECKUX
dbopmyi.

Bo1uncasTh 3HAa4YeHUs BBIPAKECHUHN, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCTIOJIBb3YsI TPU HEOOXOAUMOCTH
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KaJIbKYJISTOP.
Hcnoab30BaTh B X0/1€ pEUICHUS 3a]1a4 JIeMEHTapHbIE
NPEeJICTaBIICHHUs, CBA3aHHBIC C MPUOIMKEHHBIMU 3HAUYCHUSMHU
BEJTUYMH.

3HAKOMMTBLCH C UCTOPHUEH PA3BUTHSI MAaTEMATUKH

Uuca ¥ BEIYHUCICHHS.
CreneHsb ¢ 1EIbIM

CreneHnn ¢ OCJIbIM
IIOKa3aTCICM.

®opmyaupoBaTh OnpejieeHne CTEIEHU C [ETbIM
MOKa3aTeJIeM.

MOKa3aTeseM CranpapTHas 3alKch IpeacTaBasiTh 3anMCch OOJBIIUX U MAJIBIX YUCET
YHUCIIA. B CTAH/IAPTHOM BHJIE.
Pa3mepbl 00beKTOB CpaBHuUBAaTB YKCIia U BEJINYNHBI, 3a[IUCAHHBIC
OKPY’KAIOIIEro Mupa C ucnoJib30BaHueM crernenu 10.
(OT DJIeMEHTapHBIX Hcnonb30BaTh 3anMCh YUCEN B CTAHAAPTHOM BUJE
YaCTHI] JUTSL BBIPAXKEHUS pa3MEPOB 0OBEKTOB, NJIUTENbHOCTH
710 KOCMHYECKUX IIPOLIECCOB B OKPYKAIOLLIEM MUPE.
00BEKTOB), D opMyJIHPOBATH, 32AIIMCHIBATH B CHMBOJIHYECCKOH (popme
JUTUTEIBHOCTD Y WJUTIOCTPUPOBATH IPUMEPAMU CBOKCTBA CTENIEHU
IIPOLIECCOB C LIeJIBbIM I1OKA3aTeNeM.
B OKpykarorieM mupe. | IIpuMeHSITh CBOMCTBA CTENECHU J1JI MPE0Opa30BaAHUS
CBoiicTBa cTeneHu BBIPAKEHUH, COIEPIKALUX CTEIIEHU C LIEJIbIM ITI0KA3aTEIIEM.
C LIEJIbIM ITOKa3aTeneM | BbINOJHATH AeHCTBUSA C YHMCIIAMU, 3aITUCAHHBIMU
B CTaHIapTHOM BHJI€ (YMHOXKEHHE, JEJICHUE, BO3BEJICHUE
B CTEIICHb)
Anrebpanyeckue KBanpatublii PacnosHaBaTh KBaJgpaTHBIA TPEXUJICH,
BbIpakeHus. KBanpaTHblii TPEXUJIEH. YCTaHABJIMBATh BO3MOXHOCTb €r0 Pa3JIOKECHUS
TPEX4JICH Paznoxenue Ha MHOXUTENU.
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KBaJIPaTHOTO
TpeX4JICHa
Ha MHOYKHUTEJIN

PaCKJIaIlbIBaTb HA MHOKHTCJIN KBaIIpaTHLIﬁ TPCXYUICH
C HCOTPHULUATCIbHBIM TUCKPUMHUHAHTOM

AnreOpandeckue
BBIPA)KCHUSL.
Anrebpanyeckast IpooOb

15

AnreGpandeckas
TpOOBb.
Jlommyctumbie
3HAYCHUS
MEPEMEHHBIX,
BXO/JISTITIX

B AJITeOpanveCcKue
BBIPAKEHMUSL.
OCHOBHOE CBOMCTBO
areOpanvecKou
npobu. CokparieHue
pobeit.
Cnoxenue,
BBIYUTAHUE,
YMHOKEHHUE

U JIeTIeHue
areOpandecKux
npobeit.
IIpeobpazoBanue
BBIPAKECHUU,
COJIEpIKaIIX
areOpanvecKue
apoou

3anuchIBaTh anreOpandecKue BbIPaKEHHUS.

HaxoauTs 00nacTs onpeaeneHus paiuoHaIbHOTO
BBIPAXKEHUSI.

BbInOJHATH YKCIIOBBIE OJCTAHOBKH U BBIYUCJIATH
3HaY€HHE APOOU, B TOM YHUCIIE C TOMOIIbIO KaJbKYISTOpPA.
®opmMyJMPOBaTh OCHOBHOE CBOMCTBO aJlreOpanyeckoin
JTpoOY ¥ MPUMEHSITh €ro JIJis MpeoOpa3zoBaHus ApoOek.
BoinoaHATH geiicTBUSA ¢ anredOpandecKumMu ApoOsiMH.
IIpuMeHATH Npeodpa3oBaHUA BBIPAKCHUN JIJIS1 pEILICHHUS
3aja4.

Breipa:xkats nepemMenHbie U3 Gopmyn (PuU3NUECKHX,
reOMEeTPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIIUH)
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YpaBHEHUS U HEPABEHCTBA. 15 KBanpatHoe Pacno3HaBaTh KBaJpaTHbIEC YPAaBHEHHUS.

KBanparneie ypaBHEeHUS ypaBHeHue. Henmonnoe | 3anucbiBaTh oOpMYJIy KOpHEW KBAaJIPaTHOTO YPaBHEHUS;
KBaJIpaTHOE peliaTh KBaJpaTHbIe YPABHEHMSI — MIOJIHBIE U HETIOJHBIE.
ypaBHeHue. Popmyna IpoBoauTh npocreiime UCCaAeI0BAHUA KBAIPATHBIX
KOpPHEH KBaJpaTHOrO YPaBHEHUM.
ypaBHeHus. Teopema Pemiath ypaBHeHUs1, CBOISIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIBIO TTPe0Opa30BaHUI M 3aMEHOM IIEPEMEHHOM.
Peuienue ypaBHeHuH, Ha0arwoaaTh 1 aHATM3MPOBATH CBS3b MEXAY KOPHSIMHU
CBOJISIIIMXCS 1 K03 (HULIMeHTaMH KBaJPaTHOT'O YPaBHEHUSI.
K KBaJpaTHBIM. dopmyaupoBaTth Teopemy Buera, a Takxe o0paTHyIO -
[Tpocreimne qpoObHO- | Teopemy, MPUMEHSITh 3TU TEOPEMBI I PEIICHUS 3aad.
palHOHAJIbHbBIC PemiaTh TekcTOBBIE 324U aNTeOPANIECKUM CIIOCOOOM:
YpaBHEHUSL. NEPEXOAUTH OT CIOBECHOM (POPMYIUPOBKH YCIOBHS 3a4a4u
Pelrenrie TeKCTOBBIX K aJireOpandeckoi MOJIeNIy IIyTeM COCTaBJICHUs ypaBHEHUS;
3a/1a4 C MIOMOIIBIO penaTh COCTAaBIIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATH
KBaJPaTHBIX pe3yJbTar.
YpaBHEHUN 3HAKOMUTBHCH C HCTOPHUE pa3BUTHUS AIreOpsbI

YpaBHEHUS U HEPABEHCTBA. 13 JIuneliHoe ypaBHEHUE PacnosHaBaTh JIMHENHbBIE YPABHEHUSA C JBYMS

Cucrtembl ypaBHEHUN C ABYMsI IIEPEMEHHBIMU.

IIEPEMEHHBIMU, €TO
rpaduk, TpUuMepsl
pELICHUs] YPaBHEHU
B LIEJIBIX YHCIIAX.
Pemrenue cucreM IByx
JIMHEVHBIX YpPaBHEHUU
C AByMS

Ctpoutsp rpaduku IMHEWHBIX ypaBHEHUH, B TOM YHCIIE
HCIOJIb3YS HU(PPOBHIE PecypCHl.

PaszimyaTth napasenbHble U IIEPECEKaronecs NpsMble
110 UX YPaBHEHUSM.

Pemiarb crucTeMsl ABYX JIMHENHBIX YPABHEHUH C IBYMs

IIEPEMEHHBIMU MOJICTAHOBKOM U CIOKEHHUEM.

PemiaTh npocreuime CUCTEMBbI, B KOTOPBIX OAHO
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MIEPEMEHHBIMU.
[Tpumepsl penieHus
CHCTEM HEJIUHEHHBIX
YpPaBHEHHM

C ABYMsI
NEPEMEHHBIMHU.
['padmueckas
HMHTEpIIpeTalus
YpaBHEHUS

C IByMs
MepPEMEHHBIMU

U CUCTEM JIMHEHHBIX
YPaBHEHUN C IByMS
MIEPEMEHHBIMHU.
Penienne TeKCTOBBIX
3aJ1a4 ¢ MOMOIIbIO
CHUCTEM YPABHEHUU

Y3 YPAaBHEHUW HE SIBJSETCS JIMHECHHBIM.

IIpuBoauTH rpaguUecKy0 HHTEPHPETALUMIO PELICHUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU U CUCTEM YPaBHECHUU
C IBYMsI TIEPEMEHHBIMH.

PemiaTh TeKCTOBBIE 3aJa4H aJTeOpanIeCKUM CIIOCOOOM

Y paBHEHHS U HEPABEHCTBA.
Hepasencrsa

12

YucnoBbie
HEpPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoOM
MIEPEMEHHOM.
JInHennbie
HEPABEHCTBA C OAHOU
TIEPEMEHHOU U UX
penienne. CucteMbl

DopMyJIHPOBATH CBOMCTBA YHCJIOBBIX HEPABEHCTB,
WUIFOCTPUPOBATh UX HA KOOPJAMHATHOW MPSIMOM, JOKA3bIBATH
anredpanvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUS 3a/1a4.
Pemiath TMHENHHBIE HEPABEHCTBA C OAHOM IIEPEMEHHOM,
U300paXkaTh pellleHre HEPAaBEHCTBA HA YHCIOBOU MPSIMOIA.
Pemathb crcTeMbl TUHEHHBIX HEPABEHCTB, U300pakaTh
pelIeHrEe CUCTEMbI HEPABEHCTB HAa YUCIIOBOM MPSAMON
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JIMHEVHBIX HEPABEHCTB
C OJHOW MEPEMEHHOMN
Y UX pEUICHUE.
N3o6pakenue
peleHus JIMHERHOT O
HEPABEHCTBA U UX
CHCTEM Ha YUCIOBOM
IPSAMOU

DyHKINH.
(OCHOBHBIE TOHATHSA

[Tonsitue hyHKIMM.
OO6nacTb onpeeneHust
U MHOXECTBO
3HAYEHUN DYHKIIIH.
Crioco0bl 3a1aHust
GyHKIHA.

['paduk pyHKIHH.
CaoiicTBa (pyHKIIUH,
UX 0TOOpaxeHue

Ha Tpaduke

Hcnoab3oBaTh GyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJINKY.

Bouruncasath 3HaUueHus QyHKIUN, 3aJaHHBIX

dbopmynamu (TIpu HEOOXOAUMOCTH UCITOIH30BATh
KaJIbKYJISITOP); COCTABJISATH TAOIUIbI 3HAYEHU T

GyHKIIUU.

CrtpouTh 10 TOYKaM rpaguku QyHKIUN.

OnuceiBaTh cBOMCTBA QYHKIIMU Ha OCHOBE €€
rpaduaecKoro mpeacTaBICHUS.

Hcnoab3oBaTh QyHKIMOHATIHHYIO TEPMUHOJIOTHIO

U CUMBOJINKY.

HccaenoBathb nmpumepsl rpadMKkoB, OTPAKAIOIIUX PEATbHbBIC
IPOLIECCHI U SIBJICHUS.

IIpuBoAUTH PUMeEPHI POTIECCOB U SBJICHUH C 3aTaHHBIMU
CBOVCTBaMH.

Hcnonb30BaTh KOMNBbIOTEPHBbIE MPOTrPaAMMBI

JUTsI TIOCTpOeHUs rpadUKoB (QYHKIMIA U U3yYEHUS

UX CBOWCTB
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DO yHKINH. 9 UYUreHue 1 nocTpoeHue Haxoauts ¢ nomomb10 rpadpuka GyHKIUYA 3HAYCHUE OJTHON
UucnoBbie QyHKIIUU rpadukoB GYyHKIUH. Y3 pPaCCMATPUBAEMBIX BEJIWYMH MO 3HAYCHUIO IPYrOM.
[Tpumeps! rpaduxos B HecltoKHBIX ciydasx BbIpaxKkaTh (pOpMYyJ10ii 3aBUCHUMOCTH
byHKIMH, MEXy BEIMYMHAMH.
OTpaXKAIOLIUX OnucpIBaTh XapakTep U3MEHEHUS OTHOW BEJTNYNHBI
peanbHbIE IPOLIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS APYTrOM.
OyHKINH, Pacno3HaBaTh BHJIbI H3Yy4aeMbIX (PYHKITHI.
OIHCHIBAIOIINE Ioka3pIBaTh CXeMaTHYECKH I10JIOKEHNE HA KOOPAUHATHOU
IPSIMYIO U 00paTHYIO IUIOCKOCTH rpaduKoB GpyHKIMIA Buga: y = X2,y = X3,
IIPONOPLUOHAIIBHBIE y = \/; y = |x|.
3aBUCUMOCTH, UX Hcnonb30BaTh PyHKIHOHAILHO-TPaduUecKue
rpaduKm. npeaCcTaBJIeHUs IS PEIICHNS U UCCIIEIOBAHUS YPABHEHUM
I'paduk dyHKimn U CUCTEM YpaBHEHHUH.
y = X. IIpumensaTs un@poBbIe pecypesl LI IOCTPOCHUS
OynKun rpa@uKkoB QyHKLIMIA
y = x4y =X,
y =vx,y =|xl;
rpaguyeckoe
pEelIeHUE YPaBHEHUI
Y CUCTEM YpPaBHEHUU
[ToBTOpEeHuE 1 00001IEHNE 6 IloBTOpEHME Bri0upaTth, IPUMEHATH, OLEHMBATH CIIOCOObI CPABHEHNUS

OCHOBHBIX ITOHATHH
¥ METOJIOB KYypPCOB
7 1 8 KJIacCOB,
000011IeHNEe 3HAHU T

YHCell, BRIUUCIICHUH, TPe0o0pa30BaHMid BEIPAKEHUMN, PEIICHUS
YpaBHEHUI.

OcyiecTBJIAThE CAMOKOHTPOJIb BBITTOJIHAEMBIX J1EHCTBUN

Y CaMOMNPOBEPKY pe3ysIbTaTa BHIYUCICHUMN, TPEOOPa30BaAHUIM,
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ITOCTPOEHHU.

PemiaTs 3a1aum U3 peajibHOM KU3HH, IPUMEHATH
MaTeMaTH4YECKUE 3HAHUS U1l pELICHUS 3a7a4 U3 IPYTUX
MIPEAMETOB.

Pemath TeKCTOBBIE 321241, CPABHUBATH, BLIOMPATH
CIoCo0bI PEIICHUA 3a/1a4l

OBUIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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9 KJIACC
HaumenoBanme paznena  |KommuectBo OcHoOBHOE OcHOBHBIE BUJIBI AEATEIBHOCTH 00yUYarOLIUXCSI
(Tembl) Kypca 4acoB collepKaHue
Urciia 1 BBIYHMCIICHUS. 9 Pannonanbhbie uncna, | Pa3BuBaTh mpeacTaBJIeHHs O YUCIIAaX: OT MHOYKECTBA
JleiicTBUTENbHBIE YUCIA UppalMOHAIIbHBIE HaTypaJbHBIX YHCEN JJO MHOKECTBA JICHCTBUTEIIBHBIX YHACEIL.

yrcia, KOHEYHbIE
1 OCCKOHEYHBIE
JECATUIHBIC POOH.
MHOX€ECTBO
JICUCTBUTEIBHBIX
YHCel;
JICHCTBUTEIILHBIC
YyHcia Kak
OECKOHEYHEIC
JIECATUYHBIC TPOOHU.
B3aumMHO oHO3HAYHOE
COOTBETCTBUE MEXKITY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHceJI U MHOKECTBOM
TOYEK KOOPAUHATHOMN
MPSAMOM.

CpaBHeHHe
JICUCTBUTEIILHBIX YHCETI,
apudmernyeckue

O3HAKOMHUTBCS C BO3MOKXHOCTBIO MPEICTABICHUS
IEHCTBUTEIHHOIO YHCIa KaK OECKOHEUYHOU JECATUIHOMN
poOH, MPUMEHSITh JECATUYHbIC TPUOTKEHUS
PaLMOHAIBHBIX U UPPALUOHATIBHBIX YUCEI.
N300paxaTh NelCTBUTENBHBIC YUCTA TOYKAMU
KOOPAMHATHOM MPSMOM.

3anuceiBaTh, C)ABHUBATH U YIIOPSAI0YHUBATH
JNEUCTBUTEJILHBIC YHCIIA.

BbINoJIHATH, COUETast YCTHBIE U TUCbMEHHBIE IPUEMBI,
apudgmMeTyecKHe JeMCTBHUA C PALMOHAILHBIMU YUCIIAMU;
HAXOAMTb 3HAUYCHUS CTENCHEN C IEJIBIMH MTOKa3aTeISIMU
Y KOPHEW; BBIYUCIAATH 3HAUEHHUS YACJIOBBIX BBIPAKECHUU.
IHony4yuTs nmpeacraBjieHue 0 3HAYUMOCTH
JNEUCTBUTEIIBHBIX YHCEN B MPAKTUYECKON JEATEIBHOCTH
YyeJoBeKa.

AHAJIU3HUPOBATH U [1€J1aTh BBIBO/IbI O TOUHOCTH
MPUOJIFKCHUS ICHCTBUTEIILHOTO YMCJIa ITPH PEIICHUH
3a/1ad.

OKpYIJATH JCHCTBUTEIIBHBIC YUCIIA, BHINOJHATD
NPUKHAKY PE3yJIbTaTa BHIYUCICHUH, OLEHKY 3HAYCHUI
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EeNCTBUS

C JCUCTBUTEILHLIMU
YHCIIAMH.
[TpubnmxenHoe
3HAYCHUE BEJIMYUHBI,
TOYHOCTD
MPUOIIMKEHUS.
OkpyriaeHue ynces.
[Ipukuaka u oneHka

YHCJIOBBIX BBIPAKCHHI.
3HAKOMHUTBHCS C MCTOPHUEI pa3BUTUSI MATEMATUKHU

pEe3ynbTaToOB
BBIYHCJICHUN
YpaBHEHHS U HEPABEHCTBA. 14 JInneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMMHATH U IPUMEHSITh rpaduyeckue
YpaBHEHHS C OOHOU Pewienue ypaBHeHui, METO/bI IIPYU PEIIEHNH YPABHEHUH, HEPABEHCTB U UX
MEPEMEHHOU CBOIAILIUAXCA CHCTEM.
K JIMHCUHBIM. Pacno3naBathb 1enbie v IpoOHBIC YPABHEHHUS.
KBagpaTtHoe PemiaTp iMHelHbIE M KBA/IPATHbIC YPABHECHUS,
ypaBHeHUe. Penienue YpaBHEHMUS, CBOASIINECS K HUM, TPOCTEHIIINE APOOHO-
YpaBHEHUH, palroHaIbHbIE YPABHEHUS.
CBOSIIUAXCA IIpeasarath BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX
K KBaJ[paTHBIM. 3a/1a4, 00CyKIaTh X U PelaTh TEKCTOBBIE 3a/1a41
bukBanpatHbie pa3HbIMU CIIOCOOaMHU.
YpaBHEHMUS. 3HAKOMHMTBHCS C HCTOPHUEH PA3BUTUS MATEMATHUKU
[Ipumepsl pemenus

YPaBHEHUU TPEThEU
Y YETBEPTOU CTEMECHEN
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Pa3JIOKEHHEM
Ha MHO>KHUTEIIH.
Pemenue npo6HoO-
paloOHATBHBIX
YPaBHEHUI.

Penienne TekcTOBBIX
3a/1a4 alredpandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
Cucrtembl ypaBHEHUN

14

YpaBHEeHUE C AByMs
IIEPEMEHHBIMU U €70
rpaduxk.

Cucrema aByx
JIMHEVHBIX YPABHEHU N
C ABYMs
MIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHUI, OJTHO

13 KOTOPBIX JIMHENHOE,
a Ipyroe — BTOpou
CTEIEHHU.
['padmueckas
MHTEPIIPETALINS
CHUCTEMbI YyPaBHEHU

C IByMsI IEPEMEHHBIMH.
Pelienne TeKCTOBBIX

OcBauBaTh M1 NIPUMEHSATH [IPUEMBI PEIICHHS CHCTEMBI
JBYX JJUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

U CHCTEMBI IByX YPAaBHEHUI, B KOTOPBIX OJJHO YPaBHEHUE
HE SIBJISICTCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpAQHUUECKUE
IIPEICTABIICHUS U1l pellIeHUs] M MCCJICAOBAHUS YPABHEHUI
U CUCTEM.

AHaIN3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOMN
(GhopMyIHPOBKHU YCIOBUS 33]]a4M K aJIreOpandecKkon Mojienu
IIyTEM COCTABJICHUS CUCTEMbI YPABHECHHUI; pelIaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHHIl; HHTEPIPEeTUPOBATH
pe3yJIbTar.

3HAKOMMTBHCS C MCTOPHEH PA3BUTUS MaTEMAaTUKHU
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3aJa4 aareOpandecKuM
cnocoooM

Y paBHEHHS 1 HEPABEHCTBA. 16 Yucnossie Yurarep, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBeHncTBa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoinosHsTh peoOpa3zoBaHus HEPABEHCTB, MCNOJIb30BATH
JIunelinbie JUTs1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3znaBaTh JTuHEHHbBIE U KBaIpaTHHIE HEPABEHCTBA.
C OZJHOM IIEPEMEHHOU Pemiath nuHelHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
Y UX pEUICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINUX
CucTembl JIMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIAATh
HEPABEHCTB C OJTHOU MIOJIyYE€HHBIE PELICHHUS.
IIEPEMEHHON U UX MN300paxkaTh perieHue HEpaBeHCTBA U CHCTEMbI HEPABEHCTB
peLIeHue. Ha YHCJIOBOU MPSIMOM, 3alIUCHIBATH PELICHUE C TOMOIIBIO
KBanparnsie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaTh kBagpaTHbIE HEPABEHCTBA, HCTIOJIB3YS
pEIIECHHE. rpaduueckue npeacTaBICHus.
['padmueckas OcBauBaTh U IPUMEHSATh HEPABEHCTBA MPU PEHICHUU
MHTEpIIpETalus Pa3IMYHBIX 3a]1a4, B TOM YUCJIE MPAKTHUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMsI
MEPEMEHHBIMU
DOyHKIU 16 KBanparuunas Pacno3naBaTh BUIBI N3y4aeMbIX (QYHKIIHIA;

byukus, ee rpadux

u cBolicTBa. [lapaborna,
KOOPJMHAThI BEPIINHBI
napaboIbl, OCh

WLITIOCTPUPOBATH CXeMAaTHYeCKHU, 00bSCHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH rpaduKoB

Qyukmmii Buga:y = kx,y = kx + b,y = _,y = ¥,
X
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CUMMETPHH TTapaloJIbl.
['paduxu GhyHKINIA:
y = kx,
y = kx + b,
K
y =
X
y = %,
y = %,
y =vx,
y = |x]

y = X3,y =vx, y = |x| B 3aBHCHMOCTH OT 3HAUCHHUil
K02 (PHUIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBapaTHUHYO QYHKIUIO 11O hopmyIie.
IIpuBoaAMTH NPUMEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

BoisiBASITH 1 0000111aTh 0COOEHHOCTH rpaduKa
KBaJApaTH4HOM QyHKIMK Yy = ax? + bx + c.

CtpouTh M N300paxKaTh cXeMaTHYeCKHU rpaduKu
KBaIPaTUIHBIX (PYHKITNH, 3a7aHHBIX (hOpMyTIaMu BUAA
y = axt,y =ax? + g,y = ax + p?y =ax? + bx + c.
AHAJIU3UPOBATH M MPUMEHSTH CBOICTBA N3yYEHHBIX
GYHKIUN YIS MIX TTIOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO

U(POBBIX PECYPCOB

YuciioBrie
IOCJIENOBATEIHLHOCTH

15

ITonsiTHE YnCIOBOM
MOCJIEIOBATEIbHOCTH.
3ananue
MOCJIeIOBATEIHLHOCTH
PEKYpPEHTHOU
dhopmyroit

1 (popMyIoii N-ro
YJIeHa.
Apudmerndeckast

U TeOMEeTpUUecKas
MIPOrPECCHUM.
@opMyIibl N-TO YJIeHa
apudmernyecKoit

OcBauBaTh U NPUMEHATH WHJICKCHBIC 0003HAYCHUS,
CTPOMTH peyYeBble BLICKA3bIBAHUS C UCIIOJIH30BAaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOH C MIOHATHEM
MOCJEI0BATEIHLHOCTH.

AHanu3upoBaTh Gopmyny N-ro uieHa
MOCJIEIOBATEIPHOCTH WIIA PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJIATH YICHBI TTOCIICIOBATEIFHOCTEH, 3 TaHHBIX
TUMU (HOpMyJIaMHu.

YcraHaBaMBaTh 3aKOHOMEPHOCTD B ITOCTPOSHUU
MOCJIEIOBATEIHPHOCTH, €CJIN BHIMICAHBI TIEPBHIE HECKOJIBKO
€¢ YICHOB.

Pacno3naBaTh aprupMETHIECKYIO U TEOMETPHUIECKYIO
MIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3a/1aHusl.
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1 T€OMETPUUECKOU
MIPOTPECCUA, CYMMBI
MEPBBIX N YJIEHOB.
N3o0pakeHre 4IeHOB
apupMeTHIeCKOn

Y TEOMETPUUECKON
MPOrpPECCUM TOUKAMHU
Ha KOOpJIMHATHOM
IJIOCKOCTH.
JInHenHbIi

Y 9KCTIOHECHIIUATbHBIN
pocT.

Ci1o>XHbBIE POLICHTHI

PemaTsh 3aa4u ¢ ucnonb3zoBanueM Gopmys N-ro yieHa
apupMeTHIECKON 1 TEOMETPUUECKON IPOrPECCUI, CYMMBI
MIEPBBIX N YJIEHOB.

M300pakaTh WIEHBI 10CIEI0BATEILHOCTH TOUKAMU

Ha KOOPJMHATHOM TJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUH

U3 peIbHON KU3HH, WIUTIOCTPUPYIOIINE N3MEHEHUE

B apu(MeTHUECKO MPOrpecCuu, B FreOMETPUUECKOM
MIPOrPECCHH; N300paKaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpadguiecky.

Pematpb 3agaum, CBSI3aHHbBIE C YUCITOBBIMU
MOCJIEIOBATENbHOCTAMM, B TOM YHUCJIE 33/1a4U U3 peabHOU
’KM3HH C UCIIOJIb30BaHNUEM IIU(PPOBBIX TEXHOIOIHA
(37EeKTPOHHBIX TA0IUL, TPaUUECKOr0 KaIbKyISATOPa U T.I1.).
PemaTs 3a1a4n Ha CI0KHBIE POLEHTHI, B TOM YHCIIE
3a/layy U3 peaibHON MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKU

[ToBTOpEeHue, 06001IeHME,
cucTeMaTHu3alus 3HaHUM

18

Yucna ¥ BEIYUCIEHUS
(3amuch, CpaBHEHUE,
EeNCTBUS

C JE€HCTBUTEIbHBIMU
YHCJIaMH, YACI0Bas
npsiMast; MPOIICHTHI,
OTHOILIEHHS,
MIPOIIOPIINH;

OnepupoBaTh NOHATHSIMH: MHOXKECTBO, IIOJIMHOXXECTBO,
orepaliy HaJl MHOKECTBaMH; UCIOJIb30BaTh rpaduiecKoe
MPEICTABICHUE MHOXECTB ISl OMTMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIIICHUY 3aJ1a4 U3 APYTUX
y4€OHBIX MPEAMETOB.

AKTYaJIu3UPOBATH TEPMUHOJIOTUIO U OCHOBHbIE
NelCcTBUS, CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO,
MPOCTOE U COCTABHOE YHUCIIA, IETUMOCTh HATypaIbHBIX
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OKpYTJIEHHE,
npUOIMKEHHUE,
OLICHKA; pEIICHNE
TEKCTOBBIX 3a/1a4
apumernyecKum
crocobom)

quCcel, IPU3HAKU JIETUMOCTH, LI€J0€ YHCII0, MOAY/b YUCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs IPOOH, CTAaHIAPTHBIN BUJ
qucia, apupMeTHIEeCKU KBapaTHbIA KOPEHb.
BbInoHATH AeliCTBHA, CPABHUBATH U YIOPSAA0YUBATH
qucia, MPEeAICTaBIATh YUCIa Ha KOOPAMHATHON NPsSMOH,
OKPYIJIATh YKCJIA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3yJbTaTa BIYUCIICHUH.

PemaTh TeKcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTs npakTH4YecKue 3a1a4M, COAEPKALIUE POLICHTHI,
JI0JIY, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpPEMSI — PACCTOSIHUE, [IeHa — KOJWYECTBO — CTOMMOCTB,
00BbeM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTh TPYAA.
Pa30upaTe peasibHbIC )KU3HEHHBIE CUTYALINH,
(popMyJIMpOBATH UX Ha SI3bIKE MAaTEMAaTUKH,

HAXOAUTH pEUICHUE, IPUMEHSISI MATEMaTUYECKHII ammapar,
HHTEPNPETHPOBATHL PE3YyJIbTaT

Anrebpanueckue
BBIPAYKCHUS
(mpeoOpazoBaHue
areOpandecKux
BBIPAXECHUH,
JIOITYCTUMBbIE
3HAYEHUS )

OnepupoBaTh NOHATHAMM: CTETICHD C IENTBIM
nokasaresieM, apupMeTHIecKuil KBaApaTHbIN KOPEHbD,
MHOT'OUJICH, aredpandeckasi 1poOb, TOXKIESCTBO.
BbINOJHATH OCHOBHBIE IEICTBUS : BHIIOIHATH PAaCUEThI
o opMyam, mpeoOpa3OBHIBATH HETIbIE, TPOOHO-
parroHaNbHbBIE BRIPAXKECHUS U BRIPAXKECHHS C KOPHIMH,
peaM30BbIBATh PA3I0KEHIE MHOTOUJICHA HA MHOYKHUTEIH,
B TOM YHCJIE C HCITOJIb30BaHUEM (DOPMYIT pa3HOCTH
KBaJIpaTOB U KBaJlpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh
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JOIYCTUMBbIE 3HAYEHHSI IEPEMEHHBIX ISl IPOOHO-
paLMOHAIBHBIX BBIPAXKEHUHN, KOPHEM.

MopeanpoBath ¢ IOMOILIBI0 (OPMYJI pealbHbIE IPOLIECCHI
U SIBJICHUS

OyHKIMH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
yHKLH;
rpaduueckoe penieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMU: QYHKLIMS, Tpa@UK PyHKIUH,
HYJU QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKU BO3paCTaHus, YObIBaHMsI, HAMOOJIbIIIEE

Y HaUMEHbIIIee 3HaYeHUS PYHKINU.

AHAJIM3UPOBATH, CPABHUBATH, 00CYK/1aTh CBOMCTBA
(GyHKIUH, CTPOUTDH UX rpaduKy.

OnepupoBaTh NOHATUAMM: IPSAMasi MPONOPIIUOHAIBHOCTD,
oOpaTHasi MPONMOPIMOHATBLHOCTb, TUHEHHAS (DYHKITHS,
KBaJpaTtuyHas QyHKLHUA, napadona, rumnepoona.
HUcnoab3oBath rpagyKu 115 ONPEAECIEHUS CBOUCTB,
MIPOIECCOB U 3aBUCUMOCTEH, JIJIsl pEIIeHUs 3a7a4 U3 APYrux
y4eOHBIX MPEAMETOB U peabHOM KU3HU; MOAEJIMPOBATH

C ITOMOIIbIO TPaUKOB peasibHbIE IPOLIECCHI U SIBICHUSI.
Bripaxkars popmyJiaMmu 3aBUCUMOCTH MEXIY BEJIMUMHAMU

OBLIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

102
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OETEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/I€NOB IIKOJIbHOW MaTeMaTHUKH, UMEIOIIUI
CBOEH 1IeNbI0 00ECHEeYUTh H3YyYEHHUE CBOMCTB M pa3MepoB (Uryp, UX OTHOLIECHUU
Y B3aUMHOE pAacHOJIOKEHHUE, OMMPAETCS Ha JIOTMYECKYHO, JOKA3aTENbHYIO JIMHHUIO.
[leHHOCTh W3y4YeHUS] TEOMETPUU HAa YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUS
3aKII0YaeTcss B TOM, YTO OOYyYalolIMHCA YYUTCS MPOBOJIUTH JIOKa3aTelIbHbIE
pacCyKJ€Husi, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUS, JOKa3blBaThb HCTHHHbIEC
YTBEPAKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJIUTH PACCYKICHUS
«OT MPOTHBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIUPOBATH OOpaTHBIE
YTBEPKIICHHUSL.

[lenpto M3ydYeHUS] TE€OMETPUU SIBIAETCS HCMOJIb30BAHUE €€ KaK WHCTPYMEHTa
OpU pPElIeHUH KaK MaTeMaTHUYeCKHX, TaK M MPAKTUYECKUX 3a/lay, BCTPEUAIOUIUXCS
B peanbHOI )u3HU. OOYy4aroNIMiCcs JOJKEH HAYYUTHCS ONPENENsATh T€OMETPUUECKYIO
¢urypy, OmHMChHIBaTH CIOBAMU YEPTEX WIM PHUCYHOK, HAWTH IUIOMIA/Ib 3€MEbHOIO
y4acTKa, pacCUYUTaTh HEOOXOJIMMYIO JJIMHY ONTOBOJIOKOHHOTO KaOenst i TpeOyeMblie
pa3Mepsl rapaxa majisg apromoOwid. [lpu pemeHun 3agad NpakTUYECKOrO XapakTepa
OOYYArONINICS YYUTCS CTPOUTH MATEMAaTHYECKHE MOJEIN PEATbHBIX IKU3HEHHBIX
CUTyalui, IPOBOANTH BEIYMCIIEHUS U OLIEHUBATh MOJYYECHHbBIA PE3YJIbTaT.

BaxxHO momuepkuBaTh CBSI3M T€OMETPUM C JAPYTMMHU YYE€OHBIMH MpPEIMETaMHU,
MOTHBUPOBATh HCIOJIB30BATh OIPEACICHUS TEeOMETPUUECKUX (Uryp ¢ TOHATHH,
JEMOHCTPUPOBATh MPUMEHEHHE MOTYYEHHBIX YMEHUH B (U3HUKE U TEXHUKE. DTHU CBS3U
Haubosee sIpKo BUAHBI B TeMax «BekTtopsl», « TpUroHOMETpuYecKre COOTHOIICHUS»,
«Meton koopauaat» u «Teopema I[udaropay.

VYyeOnbiii kypc «['eoMeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHbBIE pa3/elibl
conepxkanus: «I'eomerpuueckue GUTypsl U UX CBOMCTBaY, «MI3MepeHne reoMeTpuaecKux
BEIIMUMH», «JleKapTOBBI KOOPAMHATBI HA IUIOCKOCTH», «Bektopbe», «JIBrKeHUs
IocKocTy, «[IpeodpazoBanus mog00us».

OO0miee uyMcnO 4YacoB, PEKOMEHIOBAHHBIX JJI M3y4eHHS Y4eOHOro Kypca
«"eomerpus», — 204 gaca: B 7 kiaacce — 68 ydacoB (2 yaca B Hezeno), B 8 Kiacce —
68 yacoB (2 yaca B Hezelno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

COAEPKAHUE OBYUYEHUA
7 KIIACC

Hauanpensie nonstus reomerpun. Touka, npsiMas, OTPE30K, Jyd. YT0J1. BUIbl yrios.
BeprukaneHble u cmexHble yribl. buccekrpuca yrma. JlomaHas, MHOrOyroJjibHUK.
[TapaienbHOCTh U IEPHEHIUKYIISIPHOCTD MPSIMBIX.
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Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEeBOM cumMmeTpuu. [Ipumepsi
CUMMETPHH B OKPY’KAIOIEM MHPE.

OCHOBHBIE ITIOCTPOEHHUS ¢ IOMOIIBIO LIUPKYJISA U JUHEHWKHU. TpeyronbHUK. Beicora,
Me/liaHa, OUCCeKTpHca, UX CBOMCTBA.

PaBHOOEApEHHBIN 1 PABHOCTOPOHHMI TpeyrobHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M NPU3HAKK PAaBHOOEIPEHHOIrO TpeyroibHHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpPU3HAKU MapajuieabHbIX NpsAMbIX. CyMMa YIrjaoB TpEyroJbHHKA.
Breninue yrisl TpeyrojabHUKA.

[IpsamoyrompHblii  TpeyroapHUK.  CBOWCTBO  MEAWAHbl  IPSIMOYTOJIBHOTO
TPEyroJabHHKA, MPOBEICHHOW K ruroreHyse. IIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsIMOYTOIBHBIN TPEYTrONBHUK C yriaoMm B 30°.

HepaBencTBa B reomMerpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O OOoJIbIIEM yIJie U OOJIbIIEH CTOPOHE TpeyroibHUKA. [leprnenaukymsp
Y HAKJIOHHAs.

I'eomeTpuueckoe MeCcTo TOUEK. bruccekTpuca yria u CEpeauHHbIN NEPIICHANKYIISAP
K OTpPE3Ky KaK T€OMETPUUECKHE MECTA TOUYEK.

OKpy>XHOCTb M KpYT, XOpJla U JUAMETP, UX CBOKCTBA. B3auMmHOE pacronokeHue
OKpYXXHOCTHM M npsMoi. KacarenbHass M cekymas K OKpPYXHOCTH. OKpYXHOCTb,
BIIMCAHHAs B YroJl. BnucanHas U onMcaHHasi OKPY>KHOCTU TPEYT OJIbHHUKA.

8 KJIACC

YersipexyronsHuku. llapamnemorpamm, e€ro npu3Haku M CBOWCTBA. YacTHbIE
CIIy4au nmapajuieiorpaMMoB (TPsIMOYTOJIbHUK, POMO, KBaJpar), UX MPU3HAKU U CBONCTBA.
Tpameuus, paBHOOOKasi Tpamenusi, ee cBoiicTBa W mnpusHaku. [IpsmoyronbpHas
Tpanenusi.

Merop ynBoenus Meauansl. Llenrpansaas cummerpus. Teopema Daneca u teopema
O MPOMOPLIMOHATIBHBIX OTPE3KAX.

CpennHue IMHUU TPEYroJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojibHUKA.

[Togobue TpeyronbHUKOB, Kod(pduiment mnomobus. IlpusHaku momoOus
TpeyroidbHUKOB. [IpuMeHeHne nogo0us npu pemeHny NpakTUYeCKuX 3a/1ay.

CaoiicTBa 1Iomanel reomerpudeckux Guryp. @DopmMynbl i TUIOHIAAH
TpeyrojbHUKa, TMapajuiesorpamMma, pomOa u Tpaneuuu. OTHOIIEHUE IUIOUIaAeH
NoJI00HBIX GUTyYp.

Briuncnenvne momaneld TPEYyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu penieHUH
NPaKTUYECKUX 3a]1ay.

CuHyc, KOCHHYC, TaHI'€HC OCTPOro yIJIa MpPSMOYTOJbHOI'O TPEYTrOJIbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKUE (YHKIIMU YTJIOB
B 30°, 45° n 60°.
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BrnucanHble M LEHTpaJbHbBIEC YIJIbI, YTOJ MEXKIY KacaTelbHOM M XOpIOil. YTIIbl
MEKly XOpJlaMH U CEeKYIIMMU. BrincaHHbIe U ONUCaHHBIE YETHIPEXYTOJbHUKU. B3auMHoe
pacronoxkenue JByX OkpyxkHocteil. Kacanue okpyxHocTed. OOmme KacaTeabHbIE
K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. DOPMYIIbI IPUBEAECHUS.

Pemienne tpeyronbHukoB. Teopema KOCMHYCOB M TeOopeMa CHHYCOB. PelieHue
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [Iogob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpPOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEICHUU OTPE3KOB
CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOaysib) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaLUH
HaJl BEKTOpaMH. Pa3liokeHHe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet  BekTopa. CKalnsipHOE  NPOU3BENCHHE  BEKTOPOB, NPUMEHEHHE
JUISL HAXOXIACHUS JUIMH U YIJIOB.

JlekapTOBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPAaBHEHUS MPSIMONM M OKPYKHOCTHU
B KOOpPAMHATaX, MEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOpPAMHAT U €ro
NPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{iiiHA OKpyXHOCTH. [ pagycHas u pagunaHHas Mepa
yIJIa, BBIYMCIIECHUE JUIMH AYT OKpyKHOCTEH. I1nomans kpyra, cekropa, CermeHra.

JIBMKEHUsT TUIOCKOCTH M BHYTPEHHHE CUMMETpUU Guryp (dJIeMeHTapHbIe
npeactasienus). [TapannensHbiit nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pE3yJabTATHl OCBOCHHUS TPOTPAMMBI Y4eOHOrO Kypca K KOHITY
oOydenus B 7 Kjacce.

Pacnio3naBaTh u3ydeHHbIE T'€OMETpUYECKHE (PUTYpPBI, OMPENEIsATh UX B3aUMHOE
pacmoyio)kKeHue, M300pakaTh TreOMEeTpUuyYecKkre (UTYpPhI, BBIMOIHATH  UYEPTEKHU
M0 YCIOBHUIO 3ajaud. M3MepsTh JMHEWHBbIE W YIJIOBBIE BEIWYMHBL Pemare 3amaun
Ha BBIUYKCJIEHUE JIJIUH OTPE3KOB Y BEJIMYUH YIJIOB.

[IpoBoUTh rpyOyIO OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYUH MPEAMETOB B PeaIbHON
KU3HU, Pa3MEpPOB TMPUPOAHBIX OO0BEKTOB. PaznmuuaTh pasMepsl 3TUX OOBEKTOB
10 TTOPSIIKY BEJIUYVHBL.

CTpouTh 4epTekH K TeOMETPUUYECKUM 33/1ayaM.

[Tonp30BaThCsA NMpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIIOJIb30BaTh NPU3HAKHU
Y CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3a/1au.
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[IpoBOIHUTE JOTHYECKHE PACCYXKICHUS C HCIOIB30BAHUEM TI'€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCd  NOpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIUAHbI, MPOBEACHHOW K TMIOTEHY3€ MPAMOYTOJIbLHOTO TPEYroJIbHUKA,
B PEILICHUU F€OMETPUYECKUX 3a]1a4.

OmnpenensiTh MapajuIeIbHOCTh MPSAMBIX C IMOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
C HUMU cekymas. Onpenensarb MNapajuleIbHOCTh MPSMBIX C I[OMOUIIBIO PAaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MPSMOM.

Pemats 3amaun Ha KeT4aToM Oymare.

[IpoBOUTH BHIYMUCIEHUS M HAXOJUTh YUCIOBbIC U OYKBEHHBbIC 3HAUYEHUS YTJIOB
B TEOMETPUYECKMX 3a/layaX C WCIOJIb30BAHUEM CYMMBbI VYIJIOB TPEYTrOJIbHUKOB
U MHOTOYTOJbHUKOB, CBOWCTB VIJIOB, OOPa30BaHHBIX TMPHU TEPECEYCHUU JBYX
MapajyIeIbHbIX NPSIMBIX CEKyLIeH. PemaTe npakTuueckue 3aj1a4un Ha HaX0KJICHUE YTJIOB.

Bnanerp NOHSATMEM T'E€OMETPUYECKOIO MECTa TOUYEK. YMETh ONPEAENSTh
OMCCEKTPUCY yIiia U CepeAMHHBIN MEPIEHAUKYIISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTa
TOYEK.

@opMynIUpPOBaTh OINPEACIICHUS OKPYKHOCTM M Kpyra, XOpAbl W JUaMeTpa
OKPYKHOCTH, IIOJIb30BAaTbCSI MX CBOWCTBAMHU. YMETb IIPUMEHATb OTU CBOMCTBA
[IpY PELICHUU 3a]a4.

Bnaners moHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh
ee meHtp. [lonmp3oBaThes (akTaMu O TOM, UYTO OHMCCEKTPUCHI YIJIOB TPEYTrOJbHHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO CEPEIMHHBIE MEPIEHIUKYIISPhl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOU TOUKE.

Brnagers mnoHsATHEM KacaTeNbHOM K OKPY>KHOCTH, IIOJIb30BAThCS TEOPEMOM
O NEPIEHIUKYISIPHOCTH KacaTeIbHOU U panyca, IPOBEICHHOIO K TOUKE KaCaHUSI.

[Tonp30BaThCAd MPOCTEMIIMMHU T€OMETPUUECKHMHU HEPABEHCTBAMM, IIOHMMATh HX
IIPAKTUYECKUUA CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE IIOCTPOCHUS C MOMOLIBIO LUPKYJS
Y JINHEWKH.

[IpenmeTHBIC pE3yabTATHl OCBOSHHUS MPOTPAMMBI Y4eOHOrOo Kypca K KOHILY
oOyueHus B 8 kiacce.

PacniosHaBaTh OCHOBHBIE BUJIBI YETBIPEXYT OJILHUKOB, UX 3JIEMEHTHI, IT0JIb30BATHCS
MX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKHUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHU NMEPECEUCHUS MEIUAH TPEYrojbHUKA (LIEHTpa Macc)
B PELICHNH 3a/a4.

Braners monsTHEM CpenHEW JMHUM TPEYroJIbHUKA W TPAIClUH, NMPUMEHATh UX
CBOWMCTBA NpPU pELICHUU Teomerpuueckux 3anad. Ilonmb3oBatrecs Teopemon Paieca
U TEOPEMOW O MPONOPUUMOHAIBHBIX OTPE3KAX, NPUMEHATh WX JUI1 PELICHUs
NPAKTUYECKUX 3aad.
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[IpuMeHATh NpU3HAKK MOAOOUS TPEYTOJIbHUKOB B PEIIEHUH T'€OMETPUYECKUX
3a1ay.

[Tomp3oBaThess  Teopemoirt  Iludaropa g pemieHUs  TeOMETPUYSCKHUX
U MpakTUYecKuX 3aaad. CTpOUTh MATEMATHYECKYIO MOJENb B MPAKTUYECKUX 3a/]ayax,
CaMOCTOSITENILHO MPOBOAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JJIUHBI.

Biianiets NOoHATHSIMHA CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOro yria MpsMOYTOJIbHOIO
TpeyroipHuKa. I[lonb30BaTbCsd H3THUMM IOHATHUSAMHU IS PELICHUS MPAKTHYECKUX
3a1au.

Bbraucasate (pa3iuyHbIME - crIocoOaMu) IUIOIIAAb TPEYrojbHUKA M IUIOIIAIN
MHOTOYTOJBHBIX (UTYp (TOJB3YSCH, T/I€ HEOOXOIUMO, KaIbKyIsATOpoMm). [IpuMeHsTh
MOJIyY€HHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Bnaners NOHATUSMU BIUCAHHOTO U LIEHTPAJIBHOTO Yrila, UCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX YIJIaX, YIJIax MEXIY XOpJaMu (CEKyIIHMMH) U yIiie MEXIy KacaTelbHOU
Y XOPJIOM IIPH PELIEHUH T'€OMETPUYECKUX 3a]ad.

Brnagers MOHATHEM ONKMCAHHOIO YETBIPEXYTOJbHUKA, INPUMEHATh CBOMCTBA
OIMCAHHOI0 YETHIPEXYTOJIbHUKA IIPU PELICHUH 3aa4.

[IpuMeHATh MOyYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOJEIIH
ULl  3aa4  pealbHOM JKM3HM W IPOBOJUTH COOTBETCTBYIOIIME  BBIYMCIICHHUS
C TMpUMEHEHHWEM TNoJ00HsI W TPUTOHOMETpPUHM (MOJB3YsCh, TI/A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

[IpenmeTHBIC pE3yJbTAThl OCBOCHHUS IMPOTPaMMBI YYEOHOrO0 Kypca K KOHILY
oOydeHus B 9 kiacce.

3HAaTh TPUTOHOMETPHUUYECKHE (DYHKITMH OCTPHIX YTJIOB, HAXOAWTH C MX MOMOIIBIO
pa3IUYHBIC JJIEMEHTHl TPSIMOYTOJIBLHOTO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOIBHBIX
TPEYrOJIbHUKOBY). Haxoauth (C TOMOINBIO KaJbKyJIATOpa) [UIMHBI W yIJIBI
JUTSI HETaOJIMYHBIX 3HAYCHUI.

[Tonp3oBaThcss (hopMynaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECCKUM
TOXJIECTBOM  JUISl HAXOXKJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKUMU
BEJTMYMHAMU.

Hcmonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXICHHUS DPa3TMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIICHHE TPEYTOIbHUKOBY), IPUMEHATh UX MPH PEHICHUN
TCeOMETPUYECKUX 3a/1a4.

Bnagere moHSATHSAMEH TpeoOpa3oBaHHS IOJO0OWS, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HbIX (uryp. Iloap3oBaThbesi CBOMCTBaMM TOI00WS TPOU3BOJIBHBIX (PUTYp, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTH YTIIbl y TOM00HBIX (huryp. [IpuMeHsTh cBoMicTBa TOI00MS
B TPAKTHYECKHMX 3a7adax. YMEThb MPUBOAWTH MPUMEPHl TMOMOOHBIX  (PUTYP
B OKPY’KaOIIIEM MHPE.

[Tonp30BaThCA TEOpEeMaMH O TPOU3BEICHHH OTPE3KOB XOPA, O TMPOU3BEICHHH
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeabHOM.
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[Tonp30BaTHCS BEKTOpAMHU, TOHUMATh WX TEOMETPHUECKUN M (PU3MUECKHUI CMBICT,
OPUMEHATh WX B PEHICHUH TeOMETpUYECKUX U ¢uznueckux 3anad. [IpumeHstsb
CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS IJIUH U YTJIOB.

[Tonp30BaThCd METOIOM KOOpPJMHAT HA IUIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.

Braners NoHATHSAMU PaBUILHOIO MHOTOYTOJIbHUKA, IJIUHBI OKPYXHOCTH, JAJIMHBI
YT OKPYXXHOCTH U PAJUAHHOW MEPHI yIJia, YMETh BBIYMCIATH IUIOMIAAb KPyra U €ro
yacTel. [I[puMeHsTh Moly4YeHHbIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (Wiv EHTPBI) CAMMETPHUH (DUTYP, TPUMEHSITH IBIXKSHUS TITIOCKOCTH
B [IPOCTEHIINX CIIyYasiX.

[IpuMeHTh NOTy4YEHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUUYECKUE MOAEITHU
UL 3a/lad = pEAIbHOM JKM3HM M IPOBOJAUTH COOTBETCTBYIOIIME BBIYHUCICHUSA
C TpUMEHEHWEM TMOAO0MsS ¢ TPUTOHOMETPUYECKUX (PyHKIUN (MOIB3ysCh, TIE
HE00XO0IUMO, KAJIbKYJISITOPOM ).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC

HaumenoBanue paznena |KomnuectBo OcHoBHOE OCHOBHBIE BUJIBI JACSITEIILHOCTH 00yUYaIOITUXCS

(Tembl) Kypca 4acoB COZICpIKAHUE
[Ipocrenue 14 IIpocrenmue DopMyJIMPOBATH OCHOBHBIC ITOHATUSA U OIIPEIICIICHUS.
reoMeTpudeckue PUrypsl u FEOMETPUYECKHE Pacno3naBaTh U3y4eHHbIE T€OMETPUIECKUE QUTYPHI,
UX CBOMCTBa. M3mepenue OOBEKTHI. onpeaesiTh UX B3aUMHOE PACTIONIOKEHHUE, BHINOJHATH
FEOMETPUYECKHUX BEIIMYHUH MHOroyronbpHUK, YEPTEXK MO0 YCIOBUIO 3aa4H.
JIOMaHasl. IIpoBoauTH NMpOCTENIINE TOCTPOEHHUSI C TIOMOLIBIO LUPKYJIS

CmexHble U
BEPTUKAIbHBIE YTJIbI.
PaGota

C MPOCTEUIIUMHU
YepTEIKAMHU.
N3mepenune mMHenHbIxX
U YTJIOBBIX BEJIMYMH,
BBIYUCIIEHUE OTPE3KOB
U yTJIOB

Y JIUHEUKHU.

H3MepATH TUHEHHBIC U YTIIOBbIE BETUYUHBI T€OMETPHUYECKUX
U TIPAaKTUYECKUX 0OBEKTOB.

OnpenesasiTh «Ha IJ1a3» pa3Mepbl pealibHbIX OObEKTOB,
NPOBOIUTH IPYOYIO OIIEHKY UX Pa3MEpOB.

Pematp 3a1aun Ha BRIYUCIICHUE ITTUH OTPE3KOB U BETHYUH
YTJIOB.

Pemartp 3a1aun Ha B3aUMHOE PacIoIOKEHUE
reomMeTpudecKkux uryp.

IIpoBoauTh KIaCCU(UKAINIO YTIOB, BBIYHCIATH
JMHEWHBIE U YTJIOBbIE BEIUYMHBI, IPOBOIUTH
HEOOXOAMMBIE JOKa3aTebHbIE PACCYKICHHUS.
3HAKOMMTBHCH ¢ HCTOPHEi pa3BUTHSI TEOMETPUN

TpeyrosibHUKU

22

IToHsTHE O paBHBIX
TPEyroJbHUKAX

Pacno3HaBaTh napbl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C yKkazaHHEM MPU3HAKOB).
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Y TIEPBUYHBIEC
NpEeCTaBICHUS

O paBHbIX (hUTrypax.
Tpu npusHaka
paBeHCTBA
TPEYTrOJIbHUKOB.
[TpusHaku
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOICTBO METUAHBI
PSIMOYT OJIBHOT'O
TPEYrOJIbHUKA,
MPOBEICHHOMN

K TUIIOTEHY3E.
PaBHOOepeHHbIE

Y PaBHOCTOPOHHHE
TPEYTOJIbHUKHU.

IIpr3Haku u cBOKCTBA

paBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasencraa

B FT€OMETPUH.
[IpsiMOyTOJIBHBIN

TPEYTOJIbHUK C YTIIOM

B 30°

BeiBoauTs ciencTBYs (pPaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opMyIMPOBATH ONPEACICHUSA: OCTPOYTOJIBHOIO,
TYIOYTOJILHOT O, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MeAUaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHINKYIISIPaA
OTpe3Ka; NEPUMETPA TPEYrOJIbHUKA.

®opMyMPOBaTh CBOMCTBA U MPU3HAKU PAaBHOOEAPEHHOIO
TPEYTrOJIbHUKA.

CTpouTs yepTexu, pemaTh 3a1a4M C IOMOIIBIO
HAXOXKJEHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATH NprU3HAKK PAaBEHCTBA IPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3a7a4ax.

Hcnoab3oBaTh 1M(pOBBIE pECYpPCHI IJIS1 MCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (QUryp.

3HAKOMMTBCH € HCTOPUEH Pa3BUTHUS TEOMETPUN
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[TapasuienbHbIE IPSMBIE, 14 [TapannenbHbie DopMyJIMPOBATH MOHATHE NAPATUIETBHBIX NPSIMBIX,
CyMMa YIJIOB TPEYT OJIbHUKA IPsIMBIE, UX CBOWCTBA. HAXOJAUTh TPAKTUUECKUE TPUMEPHI.
Haxkpecr nexamue, N3yuaTh cBOICTBA yriioB, 00pa30BaHHBIX MIPH MEPECEUCHUU
COOTBETCTBEHHBIEC napajuieJIbHbIX IPSIMBIX CEKYIIEH.
Y OJHOCTOPOHHHUE IIpoBoauTh K0Ka3aTENBCTBA NAPAIICIIBHOCTH JIBYX
YTJIbI, 00pa30BaHHBIC NPSIMBIX C TOMOIIBIO YTIIOB, 00pa30BaHHBIX MPU NIEPECEUECHUN
IIpU [IEPECCUCHUN ITUX NPSIMBIX TPETHEN NPSIMOM.
napajuiebHbIX Bobruncasite CyMMy yTIiIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIEH). HaxoauTtsb unciioBbie U OYKBEHHbIC 3HAUCHUS YTJIOB
ITpusznak B T€OMETPUYECKUX 3aJa4axX ¢ UCII0JIb30BAHUEM TEOPEM
MapajuieIbHOCTH 0 CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHHKA.
MPSIMBIX Y€pe3 3HAKOMHUTBHCS C HCTOPHUEI pa3BUTHUSI TEOMETPUU
PaBEHCTBO PAaCCTOSITHUM
OT TOYEK OJHOU
IPSAIMOM 10 BTOPOU
MIPSIMOMU.
Cymma yrios
TPEYTOJIbHUKA.
Breuinue yrisl
TPEYrOJIbHUKA
OKpYXHOCTb U KPYT. 14 OKpyX)HOCTb, XOpJ1a DopMyJIMPOBATH ONPeEACJICHHSI . OKPYKHOCTH, XOPbI,
['eomerpuueckue Y TUAMETP UX IMaMETpa Y KacaTelIbHON K OKPY>KHOCTH.
ITOCTPOCHUS CBOMCTBA. M3y4yath ux CBOICTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
KacarenbHas HccaenoBartp, B TOM UKCIIE HCIOJIB3YH HHU(POBHIE
K OKPYKHOCTH. pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YTOJI; IEHTP
OKpy>XHOCTb, OKPY>KHOCTH, BHIUCAHHOM B YrOJI; pPABEHCTBO OTPE3KOB
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BIIMCAHHAs B yTOJI.
[Tonsitue o I'MT,
MIPUMEHEHUE

B 3aJ]a4ax.
buccekrpuca

Y CEpEIMHHBIN
NEPIEHAUKYJIISIP
KaK F€OMETPUYECKUE
MecTa TOYEK.
OKpy>XHOCTb,
OMMHMCaHHas OKOJIO
TPEYrOJIbHUKA.
OKpy>XHOCTB,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenimue
3a/1auu

Ha MOCTPOEHUE

KacaTeJIbHbIX.
HUcnoab3zoBatb MeToa [ MT 1151 1oka3arenbCcTBa TEOPEM

0 MEePECEUCHNH OMCCEKTPUC YTIIOB TPEYTOJbHHUKA U
CEpPEIMHHBIX NEPIICHANKYJIIPOB K CTOPOHAM TPEYrOJIbLHHUKA
¢ nomouipto ['MT.

OBJjageBaTh NOHATUAMHM BINCAHHOU U OITMCAHHOU
OKPY>KHOCTEW TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBI TUX
OKPY>KHOCTEM.

PemiaTe OCHOBHBIC 32124 HA MOCTPOEHHUE: yIJia, PABHOTO
JAHHOMY; CEPEAMHHOIO MEPIIEHANKYJIIAPA TAHHOIO OTPE3Ka;
IPSAMOM, IPOXOIALLEH Yepe3 TaHHYIO TOUKY

Y TIEPTICHIUKYJISIPHON TaHHOM MPSIMOIi; OUCCEKTPUCHI
JAHHOTO YTJia; TPEYTOJIbHUKOB 10 PAa3JIUYHBIM JIEMECHTaM.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPHUU

[ToBTOpEeHUE, 0600IICHIE 4 IToBTOpEHUE PemiaTe 3a1a4u Ha MOBTOPEHUE, WITIOCTPUPYIOLINAE CBS3U
3HAHUN 1 0000111eHHE MEXY Pa3IMYHBIMU YaCTSIMH Kypca

OCHOBHBIX OHITUI

1 METO 0B Kypca

7 Kiacca
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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8 KJIACC
HaumenoBanue paznena | Kommgectso OcHoBHOE OcCHOBHBIE BUJIBI JEATEIBHOCTH 00yUYaOLIUXCSI
(Tembl) Kypca 4acoB COZIEp)KaHUE

HeTeIpeXyrojJbHUKA 12 [Tapannenorpamm, ero | M300pakath U HAXOAUTH HA YEPTEKAX
IIPU3HAKHU U CBOWCTBA. | YETBIPEXYTOJIBHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHeie ciiyyan ®opMyJIHPOBATH ONPeEIeICHUs: TapaAJIENIorpaMmma,
IapajuyIeorpaMmmMoB NpSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareuu, paBHOOOKOH
(IpsAIMOYTOJIbHUK, Tpanenuuu, NpsAMOYTrOJIbHOW Tpanenuu.
pomMO, KBaapar), ux JloKa3bIBaTh M MCNI0JIB30BATH NP PELIEHUH 3a/1a4
IIPU3HAKU U CBOMCTBA. | IMPU3HAKU U CBOMCTBA: IIAPAJLIEIIOrPaMMa,
Tpaneuwst. psIMOYTOJIbHHKA, poMOa, KBaJpara, Tparneuun, paBHOOOKOM
PaBHOOOKas Tpaneuuu, NpsiMOyroJbHOU TpaIenuu.
U IIPSAIMOYT OJIbHAS IIpuMeHATH MeTO/A yABOEHUS MEIUAHBI TPEYT OJIbHUKA.
Tpanenuu. Hcnoab3oBaTh HU(poBbIE pecypehl A UCCIEIOBAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX (pUryp.
MEINaHBbI. 3HAKOMMTBCH € HCTOPHUEH PA3BUTHUSA T€OMETPUN
LlenTpanbHas
CUMMETpPUS

Teopema @aneca u Teopema 15 Teopema Paneca IIpoBoauTH MOCTPOEHMS C MOMOIIBIO HUPKYJIS U IMHEUKN

0 MPONOPLUUOHAIBHBIX U Teopema C UCIOJIb30BaHUE TeopeMbl Dasieca U TEOPEMBI

OTpe3Kax, MoJA00HBIE O PONOPLUOHAIBHBIX | O IPONMOPLUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN

TPEYrOJIbHUKN OTpE3Kax. IIPONOPLIHOHAIIBHBIA OTPE30K.
Cpennss M IIpoBoauTh 10Ka3aTEIBCTBO TOIO, YTO MEJUAHBI
TPEYTOJIbHUKA. TPEYrOJIbHUKA NEPECEKAOTCS B OTHOU TOYKE, U HAXOAUTH

Tpanernus, ee cpeansis

CBA3b C HCHTPOM MACC, HAX0JAUTb OTHOICHHEC, B KOTOPOM
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JIMHUSL. MeIUaHBI JENSITCS TOYKON UX MepPEeCceUCHHUS.
[IponopuroHaIbHBIE Haxoautsb no/100HbIE TPEYTOJBHUKH HA TOTOBBIX YEPTEKAX
OTPE3KH. C YKa3aHHWEM COOTBETCTBYIOIIMX MMPU3HAKOB MO00MUS.
IenTp macc Pemathb 3a1a4u Ha 1o00HbBIE TPEYTOIBHUKH C IIOMOIIIBIO
B TPEYT'OJIbHUKE. CaMOCTOSITEIIbHOTO IOCTPOEHUS YEPTEXKEN U HAXOXKACHUS
[TonoOnbIe NOJOOHBIX TPEYTOJHHUKOB.
TPEYrOJIbHUKH. IIpoBoauTh T0Ka3aTEJAHLCTBA C UCIIOJIb30BAHUEM
Tpu npuznaka MPU3HAKOB MOAO00US.
noo0ous Jloka3bIBaTh TpU NpU3HAKA OJOOHS TPEYTrOJIbHUKOB.
TPEYroJIbHUKOB. I[IpuMeHATH MOyYeHHbIE 3HAHUS TIPU PEIICHUH
[Ipumenenue r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.
noaoous 3HAKOMUTBHCS C HCTOPHUEi pa3BUTHS FEOMETPUU
MIPU PEIICHUU
MPAKTUYECKUX 3a]1a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAAEH OgJaieBaTh NEPBUYHBIMU MPeCTABJIEHUIMHU 00 0011ICH
[UI0IIa/1e TPEeyroJbHUKOB reOMETPUYECKUX TEOpUH 1101 1 (Mepbl), GOPMYJTHPOBATH CBOMCTBA
U MHOTOYTOJIbHBIX (PUTYP. dburyp. IJIOIA/IN, BBISICHATh UX HATJISIAHBIN CMBICII.
[1omaau nogoOHbIX GuUryp dopMyIbl BoiBoauTh (hopMyIIbI IIIONIAIM TAPATIIEIIOrPaMMa,
JUTS TLTOILAIA TpEYrojibHUKA, TPANeUnuu U3 GOPMYJIbI TUIOIIAIH
TPEYTOJIbHUKA, MPsIMOYTOJIbHUKA (KBaparta).
napajienorpamma, BoiBoauTh (OPMYIIBI TUTOMIAAHN BRITYKIIOTO
TpaneLuH. YEeTBIPEXYTOJbHUKA YEPE3 JUATOHAIIH U YTOJI MEXKAY HUMH.
Brruncnenne Haxoauts miomanu puryp, n300paxxeHHbIX Ha KJIETYaTON
IJIOIIAIEH CIIOKHBIX Oymare, HCIOJIb30BaTh pa30MeHne PUTYphl Ha YaCTH

¢buryp.

U IOCTpauBaHHE.
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[Tmomamau puryp

Ha KJeT4aroi Oymare.
ITnomanu mogo0HbBIX
buryp.

3amaun

C IPaKTHYECKUM
coJiepKaHUEM.
Pemenue 3amau

C IOMOIIILIO METOAA

Pa30oupaTs npuMepbI UCIIOJIB30BAHUS BCIOMOTaTEIbHOM
TUTOLIA/M JIJISl PEIlIeHUs TeOMETPUYECKHX 3a/1ay.
HaxoauTts ruiomaay nogo0HbIX Guryp.

Bb1uncJasiTh 101ay pa3indyHbIX MHOTOYTOJIBHBIX (QUTYD.
Pematp 3agaum Ha 1I01IA/1b C MIPAKTUYECKUM
coJiep>KaHUEM

BCIIOMOTaTEJIbHOU
IO/ 1A

Teopema Iudaropa 10 Teopema I[Tudaropa, Joxa3biBaTh Teopemy [ludaropa, ncnoab3zoBarth e

U Hayaja TPUrOHOMETPUU €€ MPUMEHEHHUE. B MIPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenue D opMyJIHPOBATH ONPECICHHS TPUTOHOMETPUIECKUX
TPUTOHOMETPUUECKHUX | (YHKIIUH OCTPOTO YIJia, MPOBEPSITh HX KOPPEKTHOCTb.
GyHKIHA OCTPOro BbIBOAUTH TPUTOHOMETPUIECKHUE COOTHOIITCHHUS
yIila IpsIMOYT'OJIBHOTO | B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOIIEHUS MEXKTY CTOPOHAMU
TPUTOHOMETPUYECKHE | B IMPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriaMu B 45° u 45°;
COOTHOIIICHHUS 30° u 60°.
B IIPSIMOYTOJIEHOM Hcnoab3oBaTh GOpMyIIbl IPUBEACHUS 1 OCHOBHOE
TpEeYroJbHUKE. TPUTOHOMETPHUUYECKOE TOXKIECTBO JJISI HAXOXKICHUS
OcHoBHOE COOTHOIICHUN MEXITY TPUTOHOMETPHIESCKIUMU (PYHKITUSIMU
TPUTOHOMETPUUYECKOE | PAa3IMYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHATHL TOTYYCHHBIC 3HAHUS U YMEHUS TIPH PEIICHUH

MIPAKTUYECKUX 3a/1a4.
3HAKOMMTBCH € MCTOPHUEH PAa3BUTHUSA T€OMETPUN
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YTl B OKPY>KHOCTH.

BnucanHbie M onMcaHHbIC

YETBIPEX YT OJIbHUKH.
KacarenpHbIE

K OKpy>kHOCcTH. Kacanue

OKPY>KHOCTEMN

13

Bnucannbie

Y [ICHTPaJIbHbIE
YIJIbI, YTOJI
MEXITY
KacaTeJIbHOMI

Y XOPJIOM.

Yrisl MEXIY
XOpJaaMHu

Y CEKYILIUMHU.
Bnucannbie

U OITMCAHHBIC
YETBIPEX YT OJIbHUKH,
WX MIPU3HAKHU

1 CBOMCTBA.
ITpumeHeHue >3Tux
CBOMCTB

MIPH PEIICHUU
FEOMETPUYECKHUX
3ajad4.

Bzaumnoe
pacmooXeHue
JIBYX OKPY>KHOCTEH,
oO1me
KacaTelIbHBIC.
Kacanmue
OKPYKHOCTEMN

®opmMyMPOBaTHh OCHOBHBIE OIPE/ICIICHUS, CBI3aHHbIC

C yrjiaMu B Kpyre (BIUCAHHBIN yroi, HEHTPAIbHBIA YTo).
HaxoauTh BIiMCaHHbIE YIJIbI, OMUPAIOIIMECS HA OJHY AYTY,
BBIYMCJATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YEThIPEX YT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITUGPOBBIX
PECYPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJUTDH UX CBOICTBA U MPU3HAKHU.

Hcnosab30BaTh 5T CBOWCTBA U MMPU3HAKY MPU PEIICHUN
3a1a4
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpCHME PemaTh 3a1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUU OCHOBHBIX IOHSTHI U MEXTy pa3IUIHBIMH YaCcTIMHU Kypca

METOJIOB KypCOB

7 1 8 KJIacCOB,

000011IeHNE 3HAHUN
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KVIACC
Haumenosanme paznena | Konmnuectso OcHoOBHOE OcCHOBHBIE BUJIbI IEATENBHOCTH 00YYAFOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Tpuronomerpusi. Teopembl 16 Omnpenenenue ®opmyMPOBaTh ONpeAeJIeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIHMM TYIBIX U MPSIMBIX yTJIOB.
Perenue TpeyroibHUKOB ¢yukuuii yriaos or 0° | BeIBOAUTB TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. dopmyiibl (c panuycom OMUCAaHHOW OKPYKHOCTH).
IPUBEIECHUS. BeiBoauTs opmyJibl I BHIYUCACHUSA IIOLIAAEH
Teopema KOCHHYCOB, C MCII0JIb30BAHNEM TeopeM TPUroHoMeTpuu (hopmyna
TeopeMa CHHYCOB. IUIOLIAIM TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YIOJl MEXY
Pemrenue HUMH, OopMyIIa MJIOAAN YEThIPEXYTOJIbHUKA YEPE3 €ro
TPEYrOJILHUKOB. JAUAroHaJIn U yroJj MCxXIy HI/IMH).
[IpakTHyecKoe PemaTh TpeyroibHUKH.
TIpHMEeHEHNe PemaTh npakTuyeckre 3aa4u, CBOASIINAECS
JI0Ka3aHHBIX TEOPEM K HaXOKJEHUIO PA3JIMYHBIX JJIIEMEHTOB TPEYTOJIbHUKA
[Ipeobpa3oBanue moagoous. 10 [TonsiTne OcBauBaTh NOHSITHE PEOOPA3OBAHMS OJOOHS.
Merpuueckue 0 Mpeodpa3oBaHUU HccnenoBaTh OTHOLIEHUE IMHEWHBIX AJIEMEHTOB (DUTYP
COOTHOIICHUS o100usl. py MpeoOpa30oBaHUM MO00US.
B OKPY’KHOCTHU COOTBETCTBEHHBIE HaxoauTs npuMepsl 1og00us B OKpyKarouiei
AJIEMEHTHI MOJAOOHBIX | JAEHCTBUTEIHHOCTH.
dburyp. BbIBOAMTH METPUYECKUE COOTHOIIEHUS MEXKIY OTPE3KAMU
Teopema XOp, CEKYIHUX U KacaTeNIbHBIX C UCIIOJIb30BAHUEM
0 POU3BEICHUU BIIMUCAaHHBIX YIJIOB U OJOOHBIX TPEYTOJbHUKOB.

OTPE3KOB XOP/I,
TeopemMa

Pemats reoMeTpruyuecKue 3aa4u 1 3aJ1a44 U3 PEalbHOU
’KU3HH C UCTIOJIb30BAHUEM TTOTI00HBIX TPEYTOJIbHUKOB
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0 MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipare
KacaTeJILHOM.
[Ipumenenue

B pEILICHUU
FeOMETPUYECKHUX
3a7a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
1 BEIYUTAHHC
BEKTOPOB,
YMHOKE€HHUE BEKTOpA
Ha YHCJIO.
DOu3nUeCKu

Y TEOMETPUYECKHAN
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatel
BEKTODA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KAK HAIIPABIICHHBIE OTPE3KH,
HCCJIeI0BATh F€OMETPUUYECKUH (TTepeMEICHHE)

1 (pu3nYecKkuil (Cuia) CMbICIBI BEKTOPOB.

3HaTh omnpeesaeHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOKEHHUS BEKTOpa Ha YUCII0, MCCJIEI0BATH
TreOMETPUIECKUN U (PU3NUECKUIA CMBICIIBI 3TUX ONIEPAIIHi.
Pemathb reomeTpuieckue 3aJa4u C UCMOIb30BaHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 IBYM HEKOJIJTMHEAPHBIM
BEKTOpaM.

Hcnosb30BaTh CKASIPHOE TPOU3BEACHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOMCTBA.

BohruucasiTb CcyMMy, pa3HOCTb U CKaJIIPHOE MPOU3BECHUE
BEKTOPOB B KOOp/IMHATAX.

IIpuMeHATH CKaNIpHOE MPOU3BEACHUE ISl HAX 0K ICHUS
JUTUH U yTJI0B
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IPUMEHEHUE
JUTST HAX 02K IEHUS
JUTUH U yTJIOB.
Pemenue 3agau

C ITIOMOILIBIO BEKTOPOB.
[IpumeHeHnne BEKTOpOB

JUTSI peIieHus 3a1a9
bu3uKu

JlekapTOBBI KOOpAMHATHI
Ha IIJIOCKOCTHU

JlexapToBbI
KOOPAMHATBI TOYEK
Ha IUIOCKOCTH.

YpaBHEHHE PAMOIA.

YpaBHeHue
OKPY’KHOCTH.
Koopaunatsl Touek
nepeceyeHus
OKPY>KHOCTHU

U IIPSIMOIA.

Meron koopuHAT
P PEIICHUU
FEOMETPUUYECKHUX

3agay, IPaAKTHYCCKUX

3a1a4

OcBauBaTh NOHSATHE IPSIMOYTOJIbHON CUCTEMBI
KOOPAMHAT, AEKAPTOBBIX KOOPAUHAT TOYKH.

BpiBOAUTH ypaBHEHHE NPSIMOU U OKPYKHOCTH.
BbigeasiThb MOJTHBIN KBAPAT U HAXOXKICHHUS LIEHTPa

U paauyca OKPY>KHOCTH I10 €€ YPaBHEHHUIO.

PemiaTh 3a1aum Ha HAXO0XKJAECHUE TOYEK

NepeceueHus NPsSIMbIX U OKPY>KHOCTEHN C TOMOIIBIO METOAA
KOOPJUHAT.

Hcnoab30BaTh CBOMCTBA YyII0BOTr0 KO PUIIMEHTA IPSIMOU
MIpY PEUICHUU 3a/a4, JJIsl ONPEICIICHUS PACOIOKECHUS
MIPSIMOM.

IIpuMeHATH KOOPIMHATHI IPU PEUICHUU

r€OMETPUYECKHUX U MPAKTHYECKUX 3a]1a4,

JUJ1S1 IOCTPOEHUSI MaTEMAaTUYECKUX MO ENEN

peanbHBIX 3a7a4 («METOJ] KOOPIUHATY).

IHoab30BaThest 411 TIOCTPOECHUS U UCCIIEOBAHUIA

U (POBBIMH PECYPCAMH.

3HAKOMMTBHCH € HCTOPHUEH PA3BUTHUS TEOMETPUN
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[IpaBuibHBIE 8 [IpaBuiIbHBIE DopMyJIMPOBATH ONPEICIIEHUE NTPABUIIBHBIX
MHOT'OYT'OJIbHUKH. MHOT'OYT'OJIbHUKH. MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
J[miHa OKpyKHOCTH Hucno w. Inuna IHoab30BaThCs TOHATUEM JJIMHBI OKPY>KHOCTH, BBEJICHHBIM
Y TUIOIIAAb Kpyra. OKPY>KHOCTH, IyTH C MTOMOUIBIO MTPABUJILHBIX MHOTOYTOJIbHUKOB, ONPeAeJasiTh
Brrancnenue momanein OKPY>KHOCTH. YUCIIO T, JUIMHY AYTY U PaAUaHHYIO MEPY yTJIa.
Panunannas mepa IIpoBoauTh mepexox OT paAuaHHON MEPHI yTJiia
yria. K IpaayCHOM B HA00OPOT.
[Inomans kpyra, OmnpeneasiTe Iwiomaab Kpyra.
CEKTOpa, CErMEHTa BoiBoauTh popMyabl (B rpagyCHON U paiiaHHON Mepe)
JUISL JUIAH YT, TUIOLIAIEN CEKTOPOB U CETMEHTOB.
Boeruucasite miomaan Guryp, BKIOYAIOIIUX SJIEMEHThI
OKPYXHOCTH (KpyTa).
HaxoauTh miomany B 3aj1a4ax peaabHOU KU3ZHU
JIBM>KEHUSI TUIOCKOCTH 6 [TousTue o nBuxkennn | Pa3doumpaTts npuMepsl, WITIOCTPUPYIOIINE MOHITUS

IUIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenue

MIPY PENIEHUHN 3a7a4

JIBUKCHMSL.
@ opMyIHPOBATH OIIPEACICHUS APAILIECIBHOIO IIEPEHOCA,
MIOBOPOTA U OCEBOM CUMMETPHHU.

BbIBOAUTB UX CBOMCTBA, HAXOAUTH HEIIOJIBUKHBIC

TOYKHU.

HaxoauTh EHTPBI M1 OCH CUMMETPHM ITPOCTEUIINX

duryp.

IIpuMeHsTHh napaJuIeabHbIA IEPEHOC U CUMMETPHIO

MIPU PEIICHUU TeOMETPUUECKHUX 3aj1a4 (pa30upaTh
MIPUMEPBHI).

Hcnosb30BaTh U1 IOCTPOEHUS U HCCIIETOBAHUI
U(pPOBBIE PECYPCHI
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[ToBTOpeHue, 06001IeHME,
cUCTeMaTHu3alus 3HaHUuM

7

[ToBTOpEHUE
OCHOBHBIX OHSTHI

Y METOA0B KYpPCOB
7-9 xnaccos,
o0o01ieHne

Y CHCTEMATU3ALUS
3HaHuil. [Ipocreimme
F€OMETPUUYECKHUE
(bUryphl 1 UX
cBoiicTBa. MI3mepenue
reOMETPUYECKUX
BEJINYMH.
TpeyronbHUKU.
[TapayutenbHbIE

Y IEPHEHIUKYIISIPHBIC
NpsIMBIE.

OKpy HOCTB U KPYT.
['eomerpuueckue
MMOCTPOECHHUS. Y IJIbI

B OKPY>KHOCTH.
Bniucannsie

Y OTIICAHHBIEC
OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.
[Tpsmas

Y OKPYKHOCTb.

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, IPSIMAs, YTOJI,
MHOT'OYT OJIbHUK, PAaBHOOEIPEHHBI U PABHOCTOPOHHUI
TPEYTrOJbHUKH, IPSMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,
OMCCEeKTpHCa U BbICOTA TPEYTOJIbHUKA, apajIeIorpamm,
pOMO, IPSAMOYTOJIbHUK, KBAaJPAaT, Tpaelus; OKPY>KHOCTb,
KacarejbHas; paBEHCTBO U Moaooue Gpuryp,
TPEYrOJIbHUKOB; NAPAJUIEIbHOCTD U NIEPIIEHANKYJIIPHOCTD
MPSMBIX, YTOJI MEXAY NPSIMbIMU, CHAMMETPHUSI OTHOCUTEIBHO
TOYKH U NPSMOU; IJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA/Ib, IEPUMETP.

HUcnoab3oBats GopmyJibl: IEpUMETPA U ILIOMIAAN
MHOT'OYTOJIBHUKOB, JUIMHBI OKPYXXHOCTH U IIOIIAAU KpyTa,
o0bemMa IPsIMOYT'OJILHOTO NapaljieNienunea.
OnepupoBatb NOHATHAMMU: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATH 3TH NOHITHUS

JUISL IPEICTABIEHUS JaHHBIX U PELICHU 3a7a4, B TOM YHCIIE
U3 Jpyrux y4eOHbIX IPEIMETOB.

PemiaTp 3a1a4mn Ha NOBTOPEHHUE OCHOBHBIX ITOHATHH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHbIMU YaCTSIMU Kypca.
BriOupaTs MeToA 1JIs peleHus 3a1a4u.

PemiaTp 3a1a4u 13 NOBCETHEBHOM KU3HU
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UYeTbIpexXyroibHUKH.
Bnucannsie

Y OTIICaHHbIE
YETBIPEX YT OJIbHUKH.
Teopema [ludaropa
U Hayasia
TPUTOHOMETPHH.
Pemrenne o0Ommx
TPEYrOJIbHUKOB.
[IpaBusibHBIE
MHOT'OYT OJIbHUKH.
[TpeobpazoBanus
TUIOCKOCTH.
JBwxenus. [Togooue.
Cummerpust.
[Imomans.
Beruucnenue
omaaeu. [Inomanmn
1o100HBIX Uryp.
JlekapTOBBI
KOOpAMHATHI

HAa [JIOCKOCTH.
Bekropsl

Ha TJIOCKOCTH

OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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OENEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIbHAA 3AIIMCKA

B coBpemenHoMm nudpoBoM Mupe BEpOSTHOCTh M CTATHUCTHKA MPHUOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHUS IPAKTUYECKUX MPUIIOKEHHH, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOJMMOM Ka)KJIOMY 4eloBeKy. Bozpacrtaer umcio mpodeccuid,
Opv OBJAJCHUM KOTOPBIMH TpeOyeTcs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOSATHOCTH M CTaTUCTHKH, TaKas MOJTOTOBKA BaXKHA I MPOAOHKEHU 00pa30BaHMs
U JIJI YCTIEIIHON PO eCcCuOHaIbHOM Kapbephl.

Kaxxap1ii 4enoBek MOCTOSHHO MPUHUMAET PEUICHUs] HA OCHOBE UMEIOIIUXCS Y HEro
JaHHBIX. A IS OOOCHOBAaHHOTO TIPUHSATHS PEHIEHUS B YCIOBHUSAX HEJOCTAaTKa
WM HU30bITKAa MH(POpPMALIUM HEOOXOAUMO B TOM YHUCJIE XOpPOUIO CPOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

NMeHHO 103TOMY OCTpO BCTalla HEOOXOAUMOCTh c(pOpMUPOBATH Y 00yHaAIOUTUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOsS B KauyecTBE HEOThEMIEMOM
COCTaBJIAIONICH yYMEHHE BOCIPUHUMATh MU KPUTHUECKH AHAIMU3UPOBATH MHQOpPMALIHUIO,
MIPEICTABJIICHHYIO B Pa3IMYHBIX (pOopMax, MTOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
pEabHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSTHOCTHHIC
pacueThl.

3HAaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMU TNpHHIMIAMu cOopa, aHamu3a
U TIPEACTABICHUS MaHHBIX W3 Pa3IUYHBIX cep KU3HU OOIIecTBa U TOCYAapCTBa
npuoOIIaeT oO0y4aromuxcsi K OOIIEeCTBEHHbIM HHTepecaM. I3ydeHwe oOCHOB
KOMOWHATOPUKHA pa3BUBAaE€T HABBIKM OpTaHM3AIMM Tiepedopa W TOJcCYeTa dHcia
BApUAHTOB, B TOM YHCJI€ B TPUKIAJHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAaMU TEOPUU
rpadoB co3maeT MareMaTHYecKuil ¢yHIamMeHT aisi (HOpMHUPOBAHHS KOMIETCHIIUN
B oOnmactu WHPOPMATHKH U IUGPOBBIX TexHOMOrWi. [lpu W3ydyeHWH CTATUCTUKH
M BEPOSTHOCTH OOOTAIIAOTCs MPEACTABICHUS 00YJaOIUXCsl O COBPEMEHHOW KapTUHE
MHUpPa U METOJaxX €ro MccieqoBaHus, (GOpMUPYETCS MOHUMAHHUE POJIM CTAaTUCTUKU Kak
UCTOYHUKA COLMAJIbHO 3HAYMMOW HMHGPOPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOTO MBIIIUICHUSI.

B cooTBeTcTBUU C JaHHBIMM LIETSIMU B CTPYKTYpE MpOrpamMMbl Y4eOHOTro Kypca
«BepoATHOCTh 1 CTaTUCTHKA» OCHOBHOI'O 00111er0 00pa30BaHus BbIJIEIEHBI CIETYIOIINE
colepKaTelnbHO-MeToanueckue nuHun: «lIpeacraBieHue NaHHBIX U OMUCaTeNbHas
CTaTUCTHKa», «BeposTHOCTBY, «INeMEeHThl KOMOMHATOpUKH», «BBeneHue B TEOpuIo
rpadoB.

Copnepxxanue nuHun «lIpencraBieHrne MaHHBIX W ONUCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOU MJisi (h)OPMUPOBAHUS HABBIKOB PabOThl ¢ MH(MOpPMALMEH: OT YTEHUS
U MHTEpIpeTanuu HHPOpMalMK, TMPEACTABICHHOW B Ta0iMIax, Ha JuarpaMMmax
u rpadukax, m0 cOopa, TPEACTABICHUS M aHAIW3a JAHHBIX C HCIOJIb30BaHUEM



denepanbHas pabouasi nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHb)

CTaTHUCTUYECKUX XapaKTEPUCTUK CpEeIHUX M pacceuBaHus. Paboras ¢ maHHBIMW,
oOyyarouiuecsi ydarcs CUMTBIBATH UM HHTEPIPETHPOBATh JaHHBIC, BbIJBUIaTh,
apryMEeHTHUPOBATh U KPUTHKOBATH IPOCTEHIIINE TUTIOTE3bI, PA3MBIIUIATh HaJ (PaKTOpaMHu,
BBI3BIBAIOIIMMU HM3MEHUMBOCTb, M OLIEHMBAaTh WX BIMSHHE Ha paccMaTpUBAaEMble
BEJTMUMHBI U TIPOIECCHI.

NHTyuTUBHOE TpEACTAaBICHUE O CIy4yallHOW W3MEHYUBOCTH, HCCIIEOBaHHUE
3aKOHOMEPHOCTEN M TEHAEHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW JUISI U3Y4YEHUS
TEOpPHUH BeposiTHOCTEH. bosblioe 3HaueHe UMEI0T MPaKTUUYECKHUE 3a/1aHusl, B YACTHOCTH
OTIBITHI C KITACCHYECKUMU BEPOSTHOCTHBIMHU MOJACIISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBIonoo0usl CIy4yaifHOro COOBITHS.
[Tpu n3ydeHuu yaeOGHOr0 Kypca 00yJaromuecs 3HaKOMSITCS ¢ TPOCTEHIIIMMUA METOAAMHU
BBIUMCJICHUSI BEPOSITHOCTEH B CIy4yalHBIX OSKCIEPUMEHTaX C pPaBHOBO3MOXKHBIMU
AJIIEMEHTAapHBIMU HCXOAAMH, BEPOSTHOCTHBIMM 3aKOHAMH, IIO3BOJISIOIIMMU CTaBUTh
U peuaTh Oosee ciIoxHbIe 3a1a4i. B yueOHbIil Kypc BXOIAT HAYaJIbHBIE IPEICTABICHUS
O CIIy4alHbIX BEJTMYMHAX U UX YHCJIOBBIX XapaKTEPUCTHKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarolIUXCs
C MHOXECTBAaMU U OCHOBHBIMM OIIEpPALMAMU HAJ MHOXKECTBAMH, PACCMATPHUBAIOTCS
npuMephl TPUMEHEHHUS IS pEIIeHHs 3a7ad, a TaKkKe HCHONb30BaHUS B JPYTHX
MaTeMaTUYECKUX KypcaxX U y4yeOHbIX MpeIMEeTax.

B 7-9 knaccax u3ydaercst yueOHbIN Kypc «BepoATHOCTh U CTATUCTUKA», B KOTOPBIN
BXOIAT pazgensl: «lIpencraBieHve JaHHBIX M OMUCAaTeNbHAs  CTAaTHUCTHUKAY,
«BeposaTHOCTY, «DeMeHThl KOMOMHATOPUKNY, «BBeneHne B Teopuro rpadoBy.

OOmee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI HM3ydyeHUs Y4ueOHOro Kypca
«BeposTHOCTh M cTaTucTHKay, — 102 dvaca: B 7 kimacce — 34 yvaca (1 yac B Hemenio),
B 8 kiacce — 34 yaca (1 gac B Henenio), B 9 kinacce — 34 vaca (1 gac B Hezeno).

COILEPKXAHUE OBYYEHMUA
7 KIIACC

[IpencraBnenre naHHBIX B BUAE TaOMuL, auarpamMm, rpadukoB. 3aroiiHEHHE
Ta0JINII, YTEHUE U MOCTPOEHUE NHUarpamMMm (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpaukoB peanbHBIX IpoleccoB. M3BieueHne HHPOpMaLUU W3 AHATPAMM
¥ TaOJIM1Ll, UCIIOJIb30BAaHUE U UHTEPIPETAIUS 1aHHBIX.

OnucarenpHas CTaTUCTUKA: CpeaHee apupMeTH4ecKoe, MeEAHaHa, pa3Max,
HauOoJIbllIee U HAUMEHbIIIEe 3HaUeHHsI Ha0Oopa YMCIIOBbIX JaHHBIX. [Ipumepsl cinydaitHoON
U3MEHYUBOCTH.

CnydaliHbIN SKCIIEPUMEHT (OMBIT) U ciydaiiHoe coObITHE. BeposTHOCTh M YyacToTa.
Ponb MalloBEpOATHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJE U B OOLIECTBE.
MoHera 1 UrpajibHast KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yncno pedep U cymmapHasi CTeleHb
BepmnH. [Ipencrasnenue o csisHocTu rpada. Llenmn u mukiel. Iyt B rpadax. O0xoxq
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rpada (diiepoB myth). [IpencraBnenue 06 opueHTupoBaHHOM rpade. Pemienue 3amau
C TIOMOIIbIO TpadoB.

8 KJIACC

[IpencraBienue JaHHBIX B BUAE TAOJIHLI, JUArpaMM, rpadHKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXECTBA, MIOAMHOKECTBO. Onepanny Hal MHOKECTBAMM:
oObeAMHEHUE, TepeceueHue, aonoyiHeHne. CBONCTBa omepanuil HaJ, MHOXECTBAMH:
IIEPEMECTUTENIBHOE, COUYETATEIbHOE, PACIPEAEIUTENbHOE, BKItoUeH . Vcnonb3oBanne
rpauueckoro MpPEeACTaBICHUS MHOMXECTB [JIsl OMNHMCAHUS pPEabHbIX MPOLECCOB
U SIBJICHUI, IPU PELICHUH 3a]a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucnepcuss W CTaHIAPTHOE OTKIOHEHHUE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHusl.

DnemMeHTapHbIe COOBITUS ciydaitHOro omnbiTa. CiaydaitHbie coObITHs. BeposaTHocTr
coObITUH. ONBITBI ¢ PAaBHOBO3MOYKHBIMHM 3JIEMEHTapHbIMH COOBITHSMH. CiydaiHbIN
BbIOOp. CBS3b MEXAY MAJIOBEPOSITHBIMA M IPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMU
B MIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBONCTBA AEPEBBEB: E€IMHCTBEHHOCTHb ITyTH, CYIIECTBOBAHUE BUCSYEH
BEPIIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH M 4uciioM pedep. IIpaBuno yMHOXKeHUS.
Pemenue 3ana4 ¢ nomouibio rpagos.

[IporuBomnonoxueie coobiTus. {narpamMmma Diinepa. OObeAMHEHUE U TTEpeceUeHne
coobrTuii. HecoBmectHbie coObITHs. Dopmyrnia CIOXKEHUS BEPOSTHOCTEH. Y CIOBHAS
BeposiTHOCTh.  [IpaBuno ymHoxenus. HesaBucumbie coObiTuda. IlpencraBieHue
JKCIIEpUMEHTa B BHJAE JnepeBa. PemeHue 3amady Ha HaxOXKICHUE BEPOATHOCTEHN
C IOMOILBIO J€PEBA CIYYaHOTO SKCIIEPUMEHTA, JUarpamm Ditiepa.

9 KJIACC

[IpencraBienne AaHHBIX B BUJE TAOJNUIl, IUarpaMM, rpaukoB, UHTEPHIpETAIUS
TaHHBIX. YTEeHHE U TOCTPOCHHE TaOIuIl, TUarpamMmm, TpaduKoB IO PEATbHBIM JaHHBIM.

ITepecranoBku u dakrtopuan. CoderaHuss U YUCIO coueTaHUM. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCTIONBb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckas BeposiTHOCTh. CnydalHBIE BBIOOp TOYKHM U3 (PUTYpBI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'UM OKPYKHOCTH.

UcnsiTanne. Ycnex u Heynada. Cepus ucnblTaHuid 10 nepBoro ycmnexa. Cepus
ucnbiTanuii bepuymin. BepossTHOCTH cOOBITHIA B cepuu UCTIbITaHUI bepHyuin.

CnyvailHas BeIWYMHA W paclOpelielieHHe BepoATHOCTEeH. MaremaTuueckoe
OXXHUJaHue U aucnepcus. [Ipumepsl MaTeMaTUUeCKOro OKUIAHUSA KaK TEOPETHUUECKOrO
CpPEOHEr0 3HAYCHUS BEIWYHUHBL. MaTeMaTH4EeCKOe OXXKUIAHUE W JUCIIEPCHS CIIy4YalHOUN
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyium».

[TonsiTue o 3akoHe OoNbINX UKcel. M3Mepenre BEpOSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaueHne 3aK0Ha OOJIBIINUX YHUCET B IPUPOJIE U OOILIECTBE.
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HNPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pE3yJabTAaTHl OCBOCHHUS MPOTPAMMBI YYEOHOro Kypca K KOHILY
oOydeHus B 7 Kjacce.

Yurate wuH(OpManMIO, TNPEACTABICHHYI0 B TaldHIax, Ha JUarpamMmax,
IPEACTaBIATh JaHHBIC B BUIE TAOJHII, CTPOUTH IHarpaMMbl (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYTOBBIE) 10 MACCUBAM 3HAUYECHHMIA.

OnuceIBaTh U MHTEPIIPETUPOBATH peajbHbIC YHCIOBBIE JAHHBIC, MPEIACTaBICHHbIC
B Ta0nMIaX, HAa AUarpaMmMmax, rpadukax.

Hcnonp30BaTh A1 ONMUCAHUS TaHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU: CpEHEe
apumMernyeckoe, MeAaHa, HauOOIbIIee M HAaMMEHBIIIee 3HAUCHUS, pa3Max.

Nwmeth npeacraBieHre o cydaiiHOW H3MEHYMBOCTH Ha PUMeEpax LeH, PU3NYecKux
BEJIMYMH, AHTPOMOMETPUYECKUX JaHHBIX, WUMETh MPEACTABICHUE O CTATUCTHUYECKOM
YCTOUYHBOCTH.

[IpenmeTHBIC pE3yabTAaTHl OCBOSHHUS TMPOrPaMMBl Y4e€OHOTO Kypca K KOHILY
o0ydeHus B 8 Kiacce.

N3Bnekats u mpeoOpa3oBeIBaTh UH(POPMAIKIO, TPECTABICHHYIO B BHUJIE TaOJHII,
ayarpamm, rpauKoB, MPECTABIATH JaHHBIE B BUIE TaOJIUII, TUarpaMM, rpad)uKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3ATENEN: CPETHUX 3HAUYCHHU I
1 Mep paccerBaHus (pa3Max, TUCIEPCUs M CTaHIapPTHOE OTKJIOHEHHE).

HaxoauTh YacTOTHI YHCIOBBIX 3HAYEHHH M YaCTOThI COOBITHH, B TOM YHCIE
10 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHHM.

HaxoauTe BeposSTHOCTU cCIy4alWHBIX COOBITUM B OMNBITaX, 3HAs BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OINBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Ucnons3oBaTe rpaduueckue MOJETU: JIEPEBO CIy4alHOTO OSKCIIEPUMEHTA,
IyarpaMmsbl Dilliepa, 4uciaoBas npsimMast.

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, IMOJMHOXECTBO, BBIMNOIHATH OIEpaluu
HaJl MHOXKECTBaMH: OOBEIMHEHHE, TIEPECCUCHHE, IOMOJIHEHUE, TIEPEUHCIISTh DIEMEHTHI
MHOKECTB, IPUMEHSATh CBOMCTBA MHOMKECTB.

Ucnonw3oBaTh rpaduyeckoe MPeCTaBICHUE MHOXKECTB M CBSI3€M MEXIYy HUMHU
JUUI OTIMCAHUS MPOILIECCOB W SBJICHUW, B TOM YHCJIC MPU PEIICHUM 3a1a4 U3 JPYrux
y4eOHBIX TPEAMETOB U KYpPCOB.

[IpenMerHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4ye€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

N3Bnekate U mpeoOpa3oBbIBaTh WHPOPMAIUIO, MPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHJE€ TAaONuUI, AuarpaMm, rpaduKoB, NPEJCTaBIATH JaHHBIE B BUJEC
Ta0JIuIl, JUarpamMm, rpaduKos.
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Pematb  3amaum OpraHM30BaHHBIM  [EpeOOpPOM  BapUAHTOB, a  TaKXKe
C UCTOJIb30BAHNEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonb3oBaTh OnucaTenbHbIE XapaKTEPUCTUKH JJII MACCUBOB YKCJIOBBIX JIAHHBIX,
B TOM YHCJIE CPEJIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYE€HUW W YACTOTHI COOBITHS, B TOM YHUCJE TMOJb3YSCh
pe3ynbTaTamMy MPOBEECHHBIX U3MEPEHUN U HAOIIOICHU.

HaxoauTe BeposATHOCTH CiIydyalHBIX COOBITUN B M3YyUYEHHBIX OMbBITAX, B TOM YHUCIIE
B OIBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPUSX HCIIBITAHUN
JI0 TIEPBOI0 yCIeXa, B CEPUAX UCIbITAaHUN bepHyum.

HNwmets npencraBieHne o Cy4aiiHOM BEIMUYMHE U O PACTIPEAEICHUN BEPOATHOCTEM.

Nmerys mnpencraBieHne O 3akOoHE OONBIIMX 4YHCEN Kak O [POSBICHUU
3aKOHOMEPHOCTH B CIIy4YallHOW HM3MEHYMBOCTH M O POJU 3aKOHA OOJBIIUX YHUCEI
B IIpUPOJI€ U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
HaunmenoBanue paznena |KonuyectBo OcHOBHOE cojiep>KaHue OCHOBHBIC BUJIBI JACITEIIBHOCTH 00yUJaIOIITUXCS
(Temml) Kypca 4acoB
[IpencrapneHne TaHHBIX 7 [IpencraBneHue naHHbBIX OcBanBaTh CIOCO0BI NpeICTaBICHUS

B Tabnuiax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIUYHBIM
na"HHbeIM. M3BIIeueHue

Y MHTEPIIpeTaIns
TaOJIMYHBIX JTAHHBIX.
[IpakTuueckas pabora
«Tabauupy.

['panueckoe
MIPE/ICTABICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
auarpamm. UteHue u
MOCTPOCHHUE TUATrPAMM.
[Ipumeps! nemorpadudeckux
Jarpamm.

[IpakTuueckas padora
«/Inarpammb»

CTaTUCTUYECKHUX JTAHHBIX U YUCIIOBBIX MACCHBOB

C MOMOILBIO TAOJIUI] ¥ TUAarPaMM C UCII0JIb30BAHUEM
aKTyaJIbHBIX U BaXXHBIX JAHHBIX (IeMorpaduueckue
JAHHBIE, IIPOU3BOCTBO ITPOMBILILIICHHON

Y CENbCKOXO03SIMCTBEHHOW NMPOAYKIINH,
OOLIECTBEHHBIE U MPUPOJIHBIE SIBJICHUS).

N3yuyaTh MeTOabI pabOThI ¢ TAOTUYHBIMU
U rpaUIeCKUMU MPEICTABICHUSIMHU JAaHHBIX

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB B XOJI€
IPAKTUYECKUX padboT

OmnucarenbHas CTaTUCTHKA

Yucnossie HaOb0psl. CpenHee
apudmernyeckoe.

OcBauBaTh NOHATHS: YUCIOBOW HAOOp, Mepa
LHEHTPAJIbHON TeHJIeHIIUH (Mepa LEHTpa), B TOM YHCIIe
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MenuaHa 9rciIioBoro Habopa.

VY cTOMYNBOCTD MEIMAHBI.
[IpakTuueckas padora
«CpeHne 3HaYeHUs.
Hawnbonbliiee 1 HauMeHbIIIEE

3HAYECHUS YUCTIOBOTO Habopa.

Pasmax

cpenHee apudmeTndeckoe, MeIrana.

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIIBIO
cpenHero apuMeTUIecKoro U MeIMaHbI.

Pemats 3aga4u.

H3yyarhb cBOiiCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIIbIO IU(PPOBBIX PECYPCOB, B X0/
MPAKTUYECKUX padoT.

OcBauBaTh NOHSITHS . HANOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHUS YUCIIOBOI0 MAaCCHUBA, pa3Max.

Pemath 3a1a4uu Ha BEIOOP crioco0a OmMcaHus
JAHHBIX B COOTBETCTBHUU C MPHUPOIOMN TaHHBIX

U LEJISIMU UCCIIEIOBAHUS

CnyuaiiHasi UBMEHYMBOCTD

CityuaiiHasi UBMEHYHMBOCTh
(mpumepsr). Yacrora
3HAYEHUU B MACCUBE
naHHbIX. ['pynnupoBka.
I'ucrorpaMmsL.
[IpakTuueckas pabora
«CyyaliHasi U3BMEHYUBOCTD)

OcBauBaTbh NOHATHSA . YaCTOTA 3HAUCHUH B MaCCHUBE
JNaHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTPAMMA.
CtpouTh 1 AaHAJIU3UPOBATH F'MCTOTPAMMBI,
MoA0MPATH MOAXOASIIMN 1IAr TPYIITUPOBKHU.
OcBauBathb rpaduuecKue NpeICTaBICHUS pa3HbIX
BUJIOB CIIyYaHOW U3MEHUYUBOCTH, B TOM YHCIIE

C MIOMOIIBIO MU(PPOBBIX PECYPCOB, B X0/
MPaKTHYECKON pabOThI

Brenenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
IIpencrasnenue 3anaun

¢ nomorisio rpada. CreneHb
(BaJICHTHOCTD) BEPILIMHBI.
Yucino pedbep u cymmapHast

OcBauBatb noHsTUA: Tpad, BepirHa rpada, pedpo
rpada, creneHp (BaJl€HTHOCTh BEPIIIUHBI), 11ETIb

U IMKIL.

OcBauBaTb NOHATHSA: ITYTh B Ipade, SUIepoB MyTh,
o0xon rpada, OpHeHTUPOBAHHBIN rpad.
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cTerneHb BepiuH. Llenb

u uki. [Iyte B rpade.
IIpencraBieHue o CBA3HOCTH
rpada. O6xox rpada
(9MJIepOB MyTh).
IIpencrasienue

00 OpHEHTHPOBAHHBIX

rpadax

PemaTh 3a/1a4m Ha MOMCK CYMMBI CTETIEHEN BEPIINH
rpada, Ha Mouck 06xoxaa rpada, Ha TOUCK MyTen

B OPMEHTUPOBAHHBIX Ipadax.

OcBauBaTthb ClIOCO0ObI ITPEACTABIICHUS 33114 U3 Kypca
anreOppl, FEOMETPUU, TEOPUH BEPOSITHOCTEH, IPYrUX
OpeIMETOB C MOMOILIBIO rpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHE LIETH, (YHKIIMOHATbHbIE
COOTBETCTBHUSI) Ha MpUMeEpax

BeposTHOCTH M yacTora
CIIy4ailHOTO COOBITUS

CityyaliHbIN OIBIT

U CIIy4aiiHOe COOBITHE.
BepostHOCTh M yacToTa
coObITHs. Ponb
MaJIOBEPOSITHBIX

Y IPAKTHYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE

u B obmectBe. MoHera

U UTpaJIbHAsI KOCTh B TEOPUH
BEPOSATHOCTEM.
[TpakTrueckas padbota
«YacTtora BbINaIeHUs OpJiay

OcBanBaTh NOHATHSA . CITyYaHBIN OIBIT

U cllydyaifHO€ COOBITHE, MaJOBEPOATHOE

U IIPAKTUYECKU JTOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAYMMOCTH MaJIOBEPOSITHBIX COOBITHIA

B MIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAx
(aBapuH, HECUACTHBIE CITy4YaH, 3alI1UTa IEPCOHATILHON
UHpOpMaIuy, epeiaya JaHHbIX).

H3y4athb posb KIIACCUYECKUX BEPOSTHOCTHBIX
MojieNiel (MOHeTa, UrpajbHas KOCTh) B TEOPUH
BEPOSITHOCTEN.

Haouronath U M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCJIE C TTOMOIIBIO IHU(PPOBBIX
PECYPCOB, B X0OJI€ IPAKTUUECKOM pabOThI

O06o06m1eHue,
CUCTEMAaTHU3aINA 3SHAHUMN

[IpencraBieHne TaHHbBIX.
OnucarenbHasi CTATUCTHKA.
BepossiTHOCTB CiiydallHOTO
COOBITHSA

IToBTOPSATH M3YYECHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemiaTh 3a1aum Ha NIPEICTABICHUE U ONMCAHUE
JIAHHBIX C TIOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.




denepanbHas pabouas nporpamma | Matemaruka. 5-9 kinaccel (0a30BbIli YPOBEHb)

O0cyxaaTh NpuMepbI CITYYailHBIX COOBITHH,
MaJIOBEPOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITHIA, X POJIU B IPUPOJIE U KU3HU
YeJioBeKa

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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8 KVIACC
HaumenoBanue paznena |KonuuectBo OCHOBHOE cOAEpKAHNE OcHOBHBIE BUJIBI JEATEIBHOCTH 00yUYaOLIUXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUME KypCa 4 IIpencraBneHne naHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAUBATH CUCTEMY
7 knacca OnucarenbHasi CTaTUCTHUKA. 3HAHUU.

Crny4aitHasi ©3MEHYUBOCTb.
Cpennue 4rcioBoro Hadopa.
Cny4aitHbie COOBITHSI.
BepositHOCTH M 4acTOTHI.
Kiaccuueckne monenu
TEOPUH BEPOSITHOCTEM:
MOHETa U UrpajibHasi KOCTh

PemiaTh 3a1auM Ha NpeICTABICHUE U ONUCAHUE
JTAHHBIX C MOMOILBIO U3YYEHHBIX XapAKTEPUCTHK.
PemaTtp 3a1a4u Ha NpeICTaBICHUE TPYIITMPOBAHHBIX
JTAHHBIX U OMKMCAHUE CIyYaiiHON U3MEHUYHMBOCTH.
PemaTh 3a1aum Ha ONpeIeICHUE YaCTOThI
CIIy4aiiHbIX COOBITHI, 00CYKIEeHIE TPUMEPOB
CITy4aliHBIX COOBITUH, MAJIOBEPOSITHBIX

Y MPAKTUYECKH JOCTOBEPHBIX CITyYalHBIX COOBITHIA,
UX POJIH B IIPUPOJIE U KU3HU YEIOBEKA

Onepanuu

OrnucarenbHas CTaTUCTHKA. 4 Otkiionenus. Jucnepcus OcBauBaTh NOHATHS: TUCIIEPCUS U CTAHJAPTHOE
PaccenBaHue TaHHBIX YHCIOBOr0 Habopa. OTKJIOHEHHE, UCIIOJIb30BATh 3TH XapaKTEPUCTUKU
CrangapTHOE OTKIIOHEHUE JUTSL OTIMCAHUS PACCEMBAHUS IaHHBIX.
YKICIIOBOTrO Habopa. BbiABUraTh rUNOTE3bI 00 OTCYTCTBUU WU HAJTUYNU
Jluarpammebl paccerBaHust CBS3M 10 JUarpaMMaM pacCeuBaHUs.
CrpouTs 1HarpaMMbl pacCEMBaHUs 110 UMEIOILIUMCS
JTAHHBIM, B TOM YHCJIE€ C TIOMOIILI0 KOMIIBIOTEpA
MHo>xecTBa 4 MHoxecTBO, MOAMHOXKECTBO. | OcBaMBaTh MOHATHS: MHOXKECTBO, SJIEMEHT

MHOXXECTBA, IOAMHOXCCTBO.
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Hag MHOXCECTBaMU:

o0beAMHEHHUE, IEPECEUCHHUE,

JIOTIOJTHEHHUE.
CaoiicTBa onepanuii
HaJT MHO>KECTBAMU:
MIEPEMECTUTENBHOE,
coueTaTeabHoe,
pacupeaeuTeIbHOE,
BKJIIOUCHHUS.
['pauueckoe
MIpEACTaBICHUE
MHO>KECTB

BbINoJHATH Onepanuu HaJ MHOXKECTBAMHU:
0o0beMHEHNE, IEPECEUEHUE, TOMIOIHEHHUE.
Hcnonb3oBaTh CBOMCTBA: IEPEMECTUTEIILHOE,
COYETATEIbHOE, PACIIPENEINUTEIBHOE, BKIIFOUCHH.
Hcnoab3oBaTh rpaduueckoe npeacTaBieHue
MHOKECTB MPU OMUCAHUU PEATIbHBIX MPOIIECCOB

Y SIBJICHU, TIPU PEIIeHUH 3a1a4 U3 APYTUX YUEOHBIX
IIPEIMETOB U KYypPCOB

BeposATHOCTS CitydailHOro
COOBITHS

9JICM€HT3pHBI€ COOBITHSL.

CrnyuaiiHble COOBITHS.
bnaronpusitcTByromue

AJIIEMEHTApPHBIE COOBITHS.

BepositTHOCTH COOBITHIA.

OTBITHI C PaBHOBO3MOKHBIMHA
QJICMCHTAPHBIMHU COOBITHSIMH.

CnyyaiiHblii BEIOOD.
[IpakTrueckas pabora
«OnBITBI

C PAaBHOBO3MOXKHBIMU
AIIEMEHTaPHBIMHU
COOBITHSIMH

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Ciy4JaitHOe COOBITHE KaK COBOKYITHOCTD
ONaronpUATCTBYIONIMX 3IEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIC DJIEMEHTAPHBIC COOBITHS.
PemaTh 3aa4uu Ha BHIYUCIICHUE BEPOSATHOCTEN
COOBITHH 1O BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIyYalHOTO OMBITA.

Pematsb 3a1a4m Ha BEIYHCIIEHUE BEPOATHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOXHBIMH
3JIeMEHTapHBIMU COOBITUSIMHU, B TOM YHCIIE

C TIOMOIIBIO0 KOMITBIOTEPA.

IIpoBoAUTH M U3y4aTh ONBITHI

C PaBHOBO3MOYXHBIMH 3JICMEHTAPHBIMU COOBITUSIMHA
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(C UCTIONB30BAHUEM MOHET, UTPAIbHBIX KOCTEMH,
JIPYTUX MOJIeIel) B X0/1€ MPAKTHUECKOU pabOThI

Brenenue B Teopuio rpados

Hepeso. CBolicTBa aepeBa:
€IMHCTBEHHOCTb IYTH,
CYILIECTBOBAHHUE BUCSYEN
BEPILMHBI, CBSI3b MEXKAY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuno ymHONKEHUS

OcBauBaTh NOHATHSA IEPEBO Kak rpad Oe3 HukKIia,
BHCSYAs BepIIMHA (JIUCT), BETBb JIEPEBA, ITYTh

B JiepeBe, AUaMeTp JepeBa.

HN3yuaTth cBOMCTBA AEpEBA: CYLIECTBOBAHUE BUCAUYEH
BEPUINHBI, €AMHCTBEHHOCTh IIyTH MEXAY JIBYMsI
BEPIIMHAMMU, CBSI3b MEK/Y YHCIIOM BEPILUH U YUCIOM
pebep.

Pemiatp 3a1a4u Ha OUCK U NIEPEUMCIIEHUE TYTEU
B JiepeBe, OIpeielieHre YUCIia BEPILIUH WK pedep
B JiepeBe, 00X0 OMHApHOTO JiepeBa, B TOM YHCIIE

C IPUMEHEHHEM MPaBUJIa YMHOXKECHHUSI

Crnydaiinbie COOBITHS

[IpoTrBOMNONIOXKHOE COOBITHE.
Juarpamma Ditiepa.
OO0benuHeHne 1 epeceueHne
coObITuil. HecoBmecTHbIE
coObITusi. Dopmyna
CJIO’KEHUSI BEPOSATHOCTEN.
[IpaBuio yMHOXEHUS
BEPOSATHOCTEH.

Y ciioBHas BEpOATHOCT.
HezaBucumebie coObITHS.
[IpencraBnenue

OcBauBaTh NOHATHS : B3AUMHO [TPOTUBOTMOJIOKHbIE
cOOBITHUS, ONlepalliU HAJl COOBITUSIMU, OObETUHEHUE
U TiepeceueHre coObITUH, Truarpamma Diiepa
(Oiinepa—BeHnHa), COBMECTHBIE 1 HECOBMECTHBIE
COOBITHSI.

HN3yyaTth TeopeMbl 0 BEPOITHOCTH O0BETUHECHUS
JBYX COOBITHH ((DOPMYITBI CIIOKEHHS BEPOSITHOCTEH ).
Pemarth 3a1a4u, B TOM YUCJI€ TEKCTOBBIE 3a/1a4
Ha OIpEEIICHUE BEPOSTHOCTEN 00bEAMHEHUS U
nepeceueHuss COOBITUM C TTOMOIIBIO YUCIOBOM
npsIMOiA, Aarpamm Ditiepa, GopMyIIbl CIOKEHUS
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CIIy4alHOT'0 DKCIIEpUMEHTA
B BHUJIEC JIepeBa

BEPOSITHOCTEH.

OcBanBaTh NOHATHS: IPABUIO YMHOXKEHUS
BEPOSTHOCTEMN, YCITIOBHASI BEPOSTHOCTD, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIYYaHOTO OTIBITA.

HN3yuarts cBoiicTBa (OnpeieNieH s ) HE3aBUCUMBIX
COOBITHIA.

PemaTh 3a1a4u Ha ONIPEIETICHUE U UCTIOJIB30BAHUE
HE3aBHUCHUMBIX COOBITHIA.

PemaTb 3a1a4um Ha MOKWCK BEPOSITHOCTEHN, B TOM
YUCJIE YCIOBHBIX, C UCIIOJIIB30BAHUEM JIEPEBA
CJIy4alHOr O OIbITA

O000uIeHneE,
cUCTEMATHU3aLMs 3HAHUI

[IpeacraBineHue qaHHBIX.
OnucarenbHasi CTATUCTUKA.
I'pads1. BeposiTHOCTD
CITy4aliHOT'O COOBITHSI.
DneMeHTh KOMOMHATOPUKHU

IHoBTOPATH N3y4YEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemats 3a1a4mn Ha NpEICTaBICHUE U OMTUCAHUE
JTAHHBIX C MIOMOIIbIO U3YUYEHHBIX XapaKTEPUCTHK.
Pemathb 3agaum c npuMeHeHHEM TpadoB.

PemaTh 3a1aumn Ha HAXO0XK/I€HUE BEPOSITHOCTH
CIIy4aiiHOT'O COOBITHS 11O BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Pemath 3a1a4un Ha HAXOXKJAECHUE BEPOSTHOCTEU
00bEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM UHCIIE
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM IrpaduuecKux
MPEJCTABICHUN U IEpEBA CIIYYaHOTO OIBITA.
PemaTthb 3a1a4u Ha IEPEUNUCIICHIE KOMOMHAITAN
(urcia mepecTaHOBOK, YKCIIA COYCTAHMIA),
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Ha HAXOXACHHC BepO}ITHOCTeﬁ COOBITHH
C IPUMCHCHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIIC
C UCITIOJIB30BAHUCM TPCYI'OJIbHUKA ITackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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9 KJIACC
HaumenoBanue paznena |KonuuectBo OCHOBHOE COJEp)KAHKE OcHOBHBIE BUJIBI ACSATEIILHOCTH 00yUYaIOLTUXCS
(Tembl) Kypca 4acoB
[IoBTOpEHUME KypCa 4 IIpencraBinenue naHHBIX. IHoBTOPATH N3y4EHHOE U BHICTPAMBATH CUCTEMY
8 Kiacca OnucarenbHasi CTATUCTHKA. 3HAHUU.

Omnepanuu Hax COOBITUSMU.

HeszaBucuMocTh COOBITUIA

PemaTs 3a1a4m Ha IPEICTABICHNUE U ONIMCAHUE
JTAHHBIX.

PemaTs 3aga4M Ha HAX0XKJICHUE BEPOSITHOCTEN
00beIMHEHUS U TIEPEeCEUCHUs COOBITHIA, B TOM YHUCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'pahUIECKUX
IIPEACTABICHUN U JIEpEBa CIIy4alHOI'O OIIBITA.
Pematp 3aga4m Ha nepeyrciieHne KOMOMHAIIA
(4ncria nepecTaHoOBOK, YUCIIa COUETaHU ),

Ha HAXOXKJIEHHUE BEPOSTHOCTEU COOBITUI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIE

C MCIOJIB30BaHNEM TpeyronbHuka [lackas

D1€eMEHThl KOMOMHATOPUKHU

IlepectanoBku. @axropuait.

CoueraHus 1 4UCIIO
coueTaHuil. TpeyroabHUK
ITackais. IIpakTnueckas
pabota «Brruncienue
BEPOSITHOCTEH

C MCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAIOUCHHAs 1Tapa, TPOHKa 00bEKTOB,
NepecTaHoOBKa, (JaKTOpHAIl YUCIIA, COUETAHHUE, YUCIIO
CoYeTaHuu, TpeyroiapbHuk [lackans.

PemaTh 3a1a4u Ha 1IepEUUCIIEHUE YIIOPSTOUEHHBIX
nap, TPOeK, NEPEUUCICHUE NEPECTAHOBOK

Y COYETaHMI PJIEMEHTOB PA3JIMYHBIX MHOYKECTB.
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KOMOUHATOPHBIX (YHKITUH
AIEKTPOHHBIX TAOIUI)

Pematp 3a1a4m Ha IpUMEHEHUE YK CIla COYETaHNN

B airedpe (CoKpalleHHOe YMHOKEeHHE, OMHOM
HreroToHa).

Pematpb, npuMeHsiss KOMOMHATOPUKY, 3a/1a4H

Ha BBIYMCIICHUE BEPOSITHOCTEM, B TOM YHCIIE C TOMOILBIO
AJIEKTPOHHBIX TaOJIUI] B XOZ€ MPAKTUIECKON pabOThI

['eomerpuueckas
BEPOATHOCTD

I'eomerprueckas
BEpOATHOCTh. ClydallHbIN
BBIOOp TOUKH U3 (PUTYPHI
HAa IUIOCKOCTH, U3 OTPE3Ka,
U3 1yT'¥ OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
Pematsb 3a1a4M Ha HAXO0XKIEHUE BEPOSITHOCTEN

B ONBITaX, MPEJICTABUMBIX KaK BEIOOp TOUEK

W3 MHOTOYTOJILHUKA, KPYra, OTPE3Ka WU JyT'U
OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA

Hcnbiranus bepryu

Ucnbrranue. Ycnex

u Heyaauda. Cepust
WCTIBITAHUH IO TIEPBOTO
ycnexa. Mcrnbiranus
bepuynnu. BepostHocTn

COOBITHI1 B CEpUU UCTIBITAHUN

bepnymm. [Tpaktnueckas
pabora «McnpiTanus
bepuymm»

OcBauBaTh NOHATHA UCTIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCTIBITAHUH (YCIIEX U HEy/laya), cepus
WCIIBITAHWN, HACTYIUICHHUE MIEPBOr0 ycuexa
(Heynaum), cepusi uctibiTanuii beprysm.

Pemiatp 3a1a4m Ha HAX0XKACHUE BEPOSITHOCTEN
COOBITHI B CEPUU UCTIBITAHUH J10 IEPBOT0 yCIexa,
B TOM YHCJI€ C IPUMEHEHHEM (POPMYIIbI CYMMBI
reOMETPUUYECKOU MPOrPECCHH.

Pemats 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEN
AJIEMEHTAPHBIX COOBITHM B CEPUU UCTIBITAHUN
bepHyM, Ha HAXOKIEHUE BEPOSITHOCTH
OIIPEJIETIEHHOI 0 YUCJIa YCIIEXOB B CEPUU UCIIBITAHUI
bepnymn.

N3yuaTh B X0/1€¢ NPaAKTH4YEeCKOH padoThI,
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B TOM YHCJIE C TIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTHU B CEPUU UCIIBITAHUUI
bepnyium

CnyvaiiHasi BeIMYMHA

Cny4daitHasi BeTu4nHa

U pacrpencieHue
BEPOSATHOCTEM.
MaremaTtndeckoe OKHUIaHue
Y IACTIEPCUS CITyYalHOMN
BeNM4YMHEL. [[pumepsr
MAaTEMAaTU4YECKOTI0 OKHUTaHMS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonsiTue 0 3aKOHE OOIBIINX
yucen. 3mepenue
BEPOSTHOCTEN € IIOMOIIBIO
yacToT. [IpuMenenue 3akoHa
OOJIBIINX YUCEN

OcBOUTD MOHATHS CITyYallHAS BEIMYNHA, 3HAUCHUE
CIIy4alHOM BEJIMYUHBI, PACIIPEACICHUE
BEPOSTHOCTEN.

N3yuyaTs 1 00CyKIaTh IPUMEPHI TUCKPETHBIX

Y HENPEPBIBHBIX CIyYalHbIX BEIUYHH (POCT, BEC
YEJIOBEKA, YUCIIEHHOCTh HACEIICHMUS], IPYTHE
W3MEHYUBBIE BEJINYMHBI, PACCMATPUBaBILINECS

B KypC€ CTaTUCTHKH), MOJAEIbHBIX CIyJalHBIX
BEJINYMH, CBSI3AHHBIX CO CIIyYalHBIMH OIBITAMHU
(OpocaHrie MOHETHI, UTPATTBHON KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHSA. MATEMATUYECKOE OKUIAHUE
CIIy4yallHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHUE, TUCIIEPCUSI CIIyYalHOM BEJIMYMHBI KaK
aHaJIor JUCIIEPCUH YUCIOBOro Habopa.

Pemiathb 3a1a4u Ha BBIYMCIICHUE MATEMAaTHIECKOT O
OKMJIaHMS U JUCIIEPCUN TUCKPETHOM CIIy4yalHOU
BEJIMYMHBI 110 33TaHHOMY PacCIIpPEAEICHUI0, B TOM
YHUCIIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESMHU.

3HAKOMMTBCH C MATEMATUYECKUM 0KHJIAHUEM

Y JUCIIEPCUEN HEKOTOPBIX PaCIpPENEIICHUN, B TOM
YHUCJIE PACIIPEAEIEHUS CIIyYalHOW BETMYNHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyun.
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N3yuyaTh 4acTOTY COOBITHS B TTIOBTOPSFOIIUXCS
CJIIy4alHBbIX ONbITaX KAK CIYYaHHYIO BEJINUHHY.
3HAKOMMTBCS C 3aKOHOM OO0JBbIIMX Yucend (B popme
bepnyinu): mpu OOJIBIIOM YKCIIe ONBITOB YaCTOTA
COOBITHS OJIM3KA K €0 BEPOSITHOCTH.

PemaTtp 3a1a4n Ha U3MEPEHUE BEPOSTHOCTEN

C IOMOILBIO YacTOT.

OO0cy:kIaTh poJib 3aKOHA OOJIBIIINX YUCET

B 000CHOBAHHMU YaCTOTHOI'O METOa U3MEPEHUSI
BEPOSITHOCTEM.

O0cy:knaTh 3aKOH OOJIBIINX YKCEIT KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B H3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIUX YUCEN B IPUPOJIC
U B JKU3HU YEJIOBEKa

O060011eHNE, KOHTPOJIb 10 [IpencraBieHne 1aHHbBIX. IHoBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
OmnucaTenpHasi CTAaTUCTHKA. 3HaHUH.
BeposTHOCTB citydaiiHOTO PemaTs 3a1a4m Ha ripeiCTaBICHHUE U ONUCAHKE
COOBITHS. DIEMEHTHI JTAHHBIX.
koMmOuHaTtopuku. CiryuaiiHble | Pemiarh 3a1aud Ha HAXOXKICHUE BEPOSTHOCTEH
BEJIMYMHBI U pacrpeaeieHus COOBITHI, B TOM YHCJI€ B OIBITaX
C PaBHOBO3MO>XHBIMHU IJIEMEHTAPHBIMHU COOBITHUSIMH,
BEPOSITHOCTEW OObEIMHEHUS U MTEPECCUECHUS
COOBITHI, BRIYUCIISITH BEPOSITHOCTH B OTBITAX
C CEpUSIMU CITyYalHBIX UCTIBITAHUN
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOT'PAMME
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MEPEYEHD (KOJJUPUKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
MPOBEPSAEMbBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOTI'O
OBULIEI'O OBPA30OBAHUS U QJIEMEHTOB COJAEPKAHUS

IO MATEMATUKE

B ¢denepanpHbIX M pernoHANBHBIX MPOIEAYpax OIEHKH KadecTBa OOpa3oBaHUs
UCIIONb3YyeTCsl mepedeHb (KoauduKaTop) pacupeleIeHHbIX MO KjaccaM MPOBEPSIEMBIX
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTENbHOW MPOrPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIEPKAHUS 110 MAaTEMAaTHUKE.

5 KJIACC

IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOI 00pa30oBaTe/IbHOM
MPOrpaMMbl

Kon [IpoBepsiemMble IPEIMETHBIC PE3YIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHOM MTPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHUs
pe3yabTaTa
1 Yucia 1 BBIYUCIICHUSA
11 [TormMaTh W TPAaBWIBLHO YIOTPEONATh TEPMHUHBI, CBS3aHHBIC
' C HAaTYpaJIbHBIMH YHCIIAMH, OOBIKHOBEHHBIMH U JIECITHIHBIMHU JIPOOSIMH
12 CpaBHUBAaTh W YIOPSAOYMBATH HATypaJbHBIC YHUCIIA, CPABHHUBATH

B MTPOCTEUIITNX CITy4asiX OOBIKHOBEHHBIE IPOOH, TECATHUHBIE TPOOH

CoOTHOCUTHL TOYKY Ha KOOPJAMHATHOM  (YUCIOBOM) mMpsAMOi
1.3 C COOTBETCTBYIOIIIUM €M YMCIOM M M300pa)kaTh HATypaJbHbIE YMCIIa
TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MpsIMOI

BeinmonHaTh apudpmeTnyeckrue NeUCTBUS ¢ HaTypalbHBIMU YUCIIAMHU,

L4 C OOBIKHOBEHHBIMU JPOOSIMH B MPOCTEUIINX CAyYasx
1.5 BBINOTHATH TPOBEPKY, NPUKUIKY PE3YJIBTATA BEIYUCICHUIA
1.6 OKpyrasTe HaTypaJbHbIE YUCIIA
2 Pemienne TekcToBbIX 3a1au
21 Pemiate TekcTOBBIE 3a71a41 apUPMETUUECKUM CIIOCOOOM U C TOMOIIBIO

OpPraHU30BaAHHOI'O KOHCYHOI'O nepe6opa BCCX BO3MOJKHBIX BApUAHTOB

Pemate  3amaud, colepiKalike  3aBUCUMOCTH,  CBSI3bIBAIOIIME
2.2 BEJIMYUHBI. CKOPOCTh, BpEMS, pACCTOSIHUE, II€Ha, KOJMYECTRBO,
CTOMMOCTD
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2.3

Hcmonp30BaTh KpaTKUE 3aIIUCH, CXEMBI, TAOJIHIIBI, 0003HAUCHUS ITPU
pELICHNH 3a/1a4

2.4

[Ionp30BaTbCs OCHOBHBIMHM €IUHULIAMU H3MEPEHHUS: LIEHBI, MacCCBhl,
pacCTosiHUsA, BPEMEHU, CKOPOCTH, BBIPAXaThb OJHU €IMHULBI
BEJIMYMHBI YEPE3 JIPYyTUe

2.5

N3Biekarn, aHAJTM3UPOBATH, OIICHUBATH uH(bOpMaIHIo,
npeACTaBlIeHHYI0 B Tabiuile, Ha CTOJOYaTOM  JHUarpaMme,
WHTEPIPETUPOBATH MPEACTABICHHBIC TaHHbIE, UCIIOIh30BaTh JaHHBIC
P PEIICHUH 3a/1a4

Harnsannas reomerpus

3.1

[Tomp30BaTbCs TEOMETPUYECKUMHU  MOHATHUSMU: TOYKA, NpAMas,
OTPE30K, JIy4, yroJl, MHOTOYT OJIbHUK, OKPY>KHOCTb, KPyT

3.2

[IpuBomUTh TpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPA, WMEIOIINX
bopMy U3YICHHBIX TEOMETPUICCKUX DUTYD

3.3

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yrjaMH: BepIIMHA
CTOPOHA; C MHOTOYT'OJIbHUKAMU: YT0J1, BEPILIMHA, CTOPOHA, TUArOHAJIb;
C OKPYXHOCTBIO: PaJINyC, AUAMETP, LIEHTP

3.4

N300paxarh U3ydeHHbIE TEOMETPUUECKUE (PUTYphl HA HETMHOBAHHOM
Y KJIETYAaTOM OymMare ¢ IOMOUIbIO LUPKYIIS U JINHEUKHU

3.5

HaXOI[I/ITI) JJIMHBI  OTPE3KOB  HCIIOCPCACTBCHHBIM  HU3MCPCHHCM
C IIOMOIIBIO HHHCfIKH, CTPOUTH OTPC3KH SaHaHHOﬁ AJINHBI; CTPOUTD
OKPYKHOCTB 3a/TaHHOI'O paanyca

3.6

Hcnonp30BaTh CBOKCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAIpaTa
JUISl UX TIOCTPOEHUs, BBIYUCIICHUS TUIOLIAN U IIEPUMETPA

3.7

Bbruucnare nepuMmeTp M Iiomaabs KBajapara, npsMoyrojibHUKa, Guryp,
COCTaBJIEHHBIX W3 NPSIMOYTOJBHUKOB, B TOM 4YHUCIE (QUryp,
M300paKEHHBIX Ha KJIeT4aTou Oymare

3.8

[Tonp30BaThCs OCHOBHBIMM MCTPHUYCCKHUMHU COAWMHUIAMHU HN3MCPCHHA
JJIMHBI, TUIOMAAW, BbIpaXXaTb OAHU CAMHUIBLI BEJIMYHUHBI UYCPE3 APYTUC

3.9

PacniozHaBath mapasuienenumesi, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, W3MEPEHHs; HAXOAUTh HW3MEPECHHUS
napaJieNnenurnesna, Kkyoa

3.10

Beraucsare o0beM  Kyba, mapajulelienudriea Mo 3aJaHHBIM
U3MEPEHUSIM, TTOJIb30BAThCS SANHUIIAMU U3MEPEHHS 00beMa

3.11

Pemiats HeclnoKHBIE 3aJa4 Ha U3MCPCHUC I'COMCTPUICCKUX BCINYKUH
B IIPAKTUYCCKUX CUTYyalUAX
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IIpoBepsieMblie 3J1eMEHTHI COACPKAHUS

Kon

[TIpoBepsieMblil JIEMEHT COZIEpKaHUS

1

HarypanbHble uncia u Hyb

1.1

Hatypanbnoe uucno. Pan narypansubix uncen. Yucio 0. M3obpaxkenue
HaTypaJIbHBIX YUCET TOUKAaMU Ha KOOPJUHATHOU (YUCIOBOM) MPSIMOii

1.2

HOSI/IHI/IOHHEUI cucTeMa cumciieHus. Pumckas HyMcCpanus. I[GCHTI/ILIHEUI
CHUCTEMA CUHHUCJIICHUA

1.3

CpaBHeHUE HATypabHBIX YHCEI, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
OkpyrieHue HaTypaJIbHBIX YUCET

14

CnoxxeHue, BBIYMTAaHUE, YMHOXEHUE U JICJIICHHE HATYypaJbHBIX YHCE].
CBOICTBO HYJIS IPU CIIOKEHUH, CBOUCTBA HYJISI U €IMHUIIBI TP YMHOKECHHH.
[lepemMecTuTeNnbHOE W COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOKECHHS
Y YMHOXXEHUS, PacClpeAeIUTENbHOE CBOMCTBO (3aKOH) YMHOXKEHUS

1.5

Hcnonb3oBaHnue OyKB sl OOO3HAYEHHST HEU3BECTHOIO KOMIIOHEHTA
Y 3aIHCH CBOMCTB apu(hMETHUECKUX JIEHCTBUN

1.6

Jlenuten W KpaTHBIE 4YHUCIIA, Pa3jOKCHHEe Ha MHOXUTENIW. IIpocTbie
1 coctaBHbIe uncia. [Ipu3Haku nenmimoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

Crenenp ¢ HaTypajJbHBIM MOKa3aTeleM. 3aluCh YKCIA B BUAE CYMMBI
Pa3psAIHBIX ClaraeMbIX

1.8

YucnoBoe BbIpakeHHE. BplunciieHME 3HAYEHUM YHUCIOBBIX BBIPAKECHUM,
MOPSJAOK BBINOJIHEHUS JeUCTBUU. Vcrnonb3oBaHWE TIpU  BBIYMCICHUAX
MEPEMECTUTEIIPHOTO M COYETATSIIbHOTO CBOWMCTB (3aKOHOB) CIIOXKEHUS
Y YMHOXEHMUSI, PACIpPEICINTEILHOIO CBOMCTBA YMHOKECHUS

Hpobu

2.1

IIpencraBienne o ApoOM Kak CIOcoOE 3allMCH  YacTH  BEIMYHHBLL
OO6bikHOBeHHBIC qpobwu. [IpaBuibHBIC U HENMPAaBHILHBIC TpoOH. CMerTaHHas
IpoOb, MpencTaBIeHUE CMEIIAHHOW ApoOM B BHUJE HEMPABWIBHOW IpoOH
Y BBIJICJICHUE 11€JI0M YacTH 4ucCiia U3 HeNpaBUIbHOU ApoOu. N3o0paxkeHue
Opo0eil TOUKaMH Ha YUCJIOBOU MPSIMOI

2.2

OcHoBHOe cBoiicTBO npobu. Cokpamenue apooOei. [IpuBenenue apobu
K HOBOMY 3HameHarelno. CpaBHeHHE ApoOei

2.3

CrnoxeHne U BeIYUTaHUE Ipo0ei. YMHOXKEHUE U JeNICHHE APoOeii, B3auMHO-
oOpaTHble 1poou. HaxoxaeHue yacTy Lenoro v 1ejioro no ero 4actu

2.4

JlecsTuuHas 3amuchk apodeit. IlpencraBieHne AecATUYHON NIpoOW B BHUIE
O0OBIKHOBEHHOU. M300paskeHne NeCATUUHBIX ApoOel TOUKaMy Ha YHUCIOBOU
npsimoil. CpaBHEHUE AECITUYHBIX IpoOei
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Apudmernueckue ACHUCTBUSA C JACCATUYHBIMU JpoOsmMu. OKpyricHHe

2.5 .
JECATUYHBIX Ipo0ei
3 Pemenne TeKCTOBBIX 3a1a4
3.1 Perrenre TeKCTOBBIX 3a/1a9 apu(METHICCKUM CIIOCOOOM
3. Pemenue norudeckux 3agad. Pemenue 3ana4y nepedbopom Bcex BO3IMOKHBIX
' BapuaHTOB. Vcnonp30BaHKe MU PEIICHUHN 3a/1a4 TaOJIUIL U CXEM
Pemenue 3amay, copepkamux 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIMYUHBI:
33 CKOpPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJIUYECTBO, CTOMMOCThb. EJIMHHIIBI
U3MEpEHUs: MacChl, 00beMa, LIEHbI, PACCTOSHUS, BpeMEHU, CKOpOCTH. CBsI3b
MEXy €AMHUIIAMHA U3MEPECHUS KaXKJI0M BEJTMYMHBI
3.4 Pelienrie OCHOBHBIX 3aj1a4 Ha IpoOu
3.5 [IpencraBiieHre JaHHBIX B BUAC TaOJHUII, CTOJIOYATHIX JUArPaMM
4 Harnsanast reomerpus
Harnsanele npencraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
4.1 OTPE30K, JIyY, yroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOIL
[IpstmoM, OCTpPBIN, TYNIOM U PA3BEPHYTHIN YIJIbI
JlinHa oTpe3ka, METpUYECKUE eIMHULBI JIUHBL. [[1MHa T0OMaHOW, TEPUMET]P
4.2 MHOTOyrojibHuKa. M3mepeHne H MOCTPOCHHE YIJIOB C  IOMOIIBIO
TpaHCHOPTHpa
43 Harnsauele npeacraBiaeHuss o ¢purypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
' IPSIMOYTOJIBHUK, KBaAPAT, TPEYTOJIBHUK; O PABEHCTBE QUTYP
N3obpaxxenue ¢uryp, B ToM uwuciie Ha kierdarod Oymare. IloctpoeHue
44 KoH(UTypanmii W3 4YacTed MNpsAMON, OKPYKHOCTHM Ha HEIMHOBAHHOU
' U Kieryatoi Oymare. Vcnonmb3oBaHMEe CBOWCTB CTOPOH H  YIJIOB
MpSIMOYTOJIbHUKA, KBaJpaTa
[Imomans  OpsIMOYroJibHUKA W MHOTOYTOJBHHUKOB,  COCTAaBJIEHHBIX
4.5 U3 MPSMOYTOJbHUKOB, B TOM 4HcCIle (pUTyp, N300paKECHHBIX Ha KIIETYaTOM
Oymare. EnuHUIIBI M13MEpEHus TUI0MATU
Harnsinueie MpEeACTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
OpsIMOYTOJIbHBIN Mapajuienenunen, Kyo, mMHororpaHHuku. M3o0paxeHue
4.6 | mpocTedliuX MHOrOrpaHHUKOB. Pa3BepTku ky0a W mapajuielenunena.
Coznmanve Mojeneil MHOTOIPaHHUKOB (M3 OyMaru, MpOBOJIOKH, TIACTUINHA
U JPYruX MaTEepUasoB)
47 O0beM MpsSMOYTOJIBHOTO Napaienenunena, Kyoa. Equaunsl namepenus

o0BpemMa
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6 KJIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMblI
Kon IIpoBepsieMble peIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHuUs
pe3ynbTara
1 Yucna u BBIYUCTIECHUS
3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMUHBIMU BUAAMU YHUCETT
1.1 U CIoco0aMu UX 3aMucH, IEPEXOUTh (€CIIU 3TO BO3MOXKHO) OT OAHOM
(GbOpMBI 3ammucu Yucia K Apyrou
19 CpaBHMBaTh M YIHOPSJAOYMBATH LEIbI€ YKCIA, OOBIKHOBEHHBIC
' U JICCSITUYHBIE IPOOH, CPABHUBATH YHUCIIA OJTHOTO U Pa3HBIX 3HAKOB
BoinonHsaTh, couerass  yCTHbIE W MNHUCHBMEHHBIE  TPHUEMBI,
13 apumeTrdecKue JEUCTBHUS C HATYpaJIbHBIMH U IEIBIMU YHCIAMH,
' OOBIKHOBEHHBIMU M JICCATUYHBIMU JIPOOSIMU, TOJOXKUTEIHHBIMU
Y OTPULIATEIbHBIMU YHCIIAMU
BbIunCsATh 3HaYEHUS YKMCIIOBBIX BBIPAXKEHUM, BBIMOIHATh MTPUKHUIKY
14 U OIEHKY pe3yjbTaTa BBIYUCIEHUM, BBIMOJIHATH MPeoOpa3OBaHUs
' YUCJIOBBIX BBIPAXKEHUW HA OCHOBE CBOUCTB apuUMETHUYECKUX
JIEUCTBUH
15 OxpyryiiTh ~ 1IeNble  YHWCla MW JCCSITHYHBIE JIPOOM, HAXOIUTh
' NPUOITIKEHUS IHCE
COoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMOI C COOTBETCTBYIOLIUM €1
1.6 YHUCIIOM U H300pakaTh YHMCJIa TOYKAMH Ha KOOPJWHATHON MPSIMOIA,
HaxXOJIHUTh MOIYJb YUCIA
17 COOTHOCHTh TOYKY B NPSIMOYIOJBHOM  CHCTEME KOOPIHMHAT
' C KOOpAMHATAMH 3TOH TOYKH
18 OxkpyryiiTh  LeNble 4YHWCla MW JECATHYHbIE JApOOU, HAXOJUTh
' NPUOTHKEHUS YUCEIT
2 UYucnoBble U OYKBEHHBIE BHIPAXKEHUS
[TonumaThe ¥ ynoTpeOasTh TEPMUHBI, CBSI3aAHHBIE C 3aIIUCHIO CTEMEHU
2.1 4yuciaa, HAXOAUTh KBAApaT W KyO 4YHCIA, BBIYHUCISTH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM, COJEpKAIIUX CTENEHU
99 [Tonb30BaThCs MPU3HAKAMU JACIUMOCTH, PACKIIAbIBATh HATYpaIbHbIE
' yucia Ha IPOCTble MHOKUTENU
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2.3

ITonp30BaThCs MaCHITaGOM, COCTABJIATH ITPOIIOPIHH M OTHOIICHWA

2.4

Hcnons3oBaTh OyKBBI JJisi OOO3HAYEHHUsS] YHUCEN TMPU 3alUCH
MaTEMaTUYECKUX BBIPAKECHHM, COCTABISTH OYKBEHHBIC BBIPAKECHUS
1 (HOpMYJIbl, HAXOAUTH 3HAUCHUS OYKBEHHBIX BBHIPAKECHUM

2.5

HaXOI[I/ITI) HEU3BECTHBIM KOMIIOHEHT PaBCHCTBA

Perienne TeKCTOBBIX 3a4a4

3.1

Periate MHOrOIIarOBBIE TEKCTOBBIE 3a1a4K ApU(PMETHUECKIM CIIOCOO0M

3.2

Pemats 3amaun, cBA3aHHBIE C OTHOLIEHUEM, IPOIOPLUUOHAIBHOCTBIO
BEJIUYMH, MPOLEHTaMH, pellaTh TPU OCHOBHBIE 3aJayd Ha JApoOU
U IIPOLICHTBI

3.3

Pemiate  3amauu, colepsKampe  3aBUCUMOCTH,  CBSI3bIBAIOIIME
BEJIMYMHBI: CKOPOCTb, BpEMS, PACCTOAHUE, LEHY, KOJUYECTBO,
CTOMMOCTbD, IPOU3BOAUTEIBLHOCTD, BpeMs, 00beM pabOThl, UCIOIb3YS
apuMeTHYecKue JEUCTBUS, OILECHKY, MPUKUIKY; MOJb30BATHCS
€IMHULIAMHA U3MEPEHHS] COOTBETCTBYIOIINX BEJIMUNH

3.4

CocTtaBisaTh OyKBEHHBIE BEIPAKEHUS 10 YCIOBUIO 33/1a4U

3.5

M3Bnekats  uH(OpManuio, MPEACTABICHHYIO B  TalluIax,
HA  JUHEWHOW, CTOMOYaTOW WM  KPYroBOW  JuMarpammax,
MHTEPNPETUPOBATH MPEACTABICHHBIC JaHHBIE, UCITOIb30BATh JaHHBIC
IIPY PELICHHUH 3a/1a4

3.6

[Ipencrapmsare  wHOOPMAIMIO ¢ TIOMOIIBIO TAOJHI, JIMHCHHOU
U CTOJIOYATOMN ArarpaMm

Harnsannas reomerpus

4.1

[IpuBonuTh TpHUMEPHl OOBEKTOB OKPYKAKOUIETO0 MHpa, HMEKOUIUX
¢opMy U3YUEHHBIX T'€OMETPUYECKHUX IUIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX 1 CHMMETPUUHBIX (QUTYD

4.2

N300paxkatb C TOMOIIBIO LHUPKYJS, JWUHEHKH, TPaHCIIOPTHPA
Ha HEJIMHOBAHHOM M KJeTyaTOd OyMare MH3y4yeHHbIE IUIOCKHE
reoMerpuieckue GUrypbl 1 KOHQUrypauuu, CAMMETPUYHBIE (QUTYPBI

4.3

[Tonb30BaThC TEOMETPUUYECKUMH MOHATHSIMU: PaBEHCTBO (uryp,
CUMMETpHS; HCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO
C CUMMETPUEN: OCb CHMMETPHH, LIEHTP CUMMETPUU

4.4

Haxonute BeIMUMHBI YITI0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUPA,
CTPOWUTH YIUIBI 3aJIAHHOW BEJIIMYMHBI, IOJIB30BATHCS NPU PELICHUU
3a71a4 TPAJyCHOM MEpPOM YIJIOB, PACIIO3HABATH HA YEPTEkKAX OCTPBIN,
IIPSAMOM, Pa3BEPHYTHIN U TYIIOU YIJIbI
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4.5

Bpuucnares  anuuHY  JIOMaHOW,  IEPUMETP  MHOI'OYI'OJIBHMKA,
[IOJIb30BAaThCS  €AMHULAMMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU
€AVHULIBI U3BMEPEHUS JUIMHBI Yepe3 APYyTrue

4.6

Haxonuts, nCniosnb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS : MEXY
JIBYMS TOYKaMH, OT TOUKH 10 IPSIMOM, JUIMHY ITyTH HAa KBaJIPaTHOMN CETKE

4.7

BbruncasaTts miomans (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa3OMeHue Ha NPSAMOYTOJIbHUKH, HA paBHbIE (UTYPHI,
JNOCTpAaMBaHHE JO MPSMOYTOJIbHUKA, TIOJb30BATHCSI OCHOBHBIMU
€IMHHMIIAMU W3MEpPEHUs IUIONIAJH, BBIPAXaTh OJHU EAUHUIIBI
W3MEpEHNUs IIOIIAAN Yepe3 Ipyrue

4.8

PacriosHaBaTh Ha MOAENAX M H300paXKEHUSIX MUPAMHUIY, KOHYC,
UWIMHAP, KCIONb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHME, pa3BepTKa

4.9

N300pakaTh Ha KJIETYATON Oymare mpsiMOyTOJIbHBIN MapajieIenuIie]]

4.10

Bbruucnare  00beM  NpAMOYrOJIBHOIO — Napajulelenuunena, Kyoa,
N0JIb30BaThCSl OCHOBHBIMU €JUHULIAMU U3MEPEHUS 00bemMa

4.11

Pemrate Hecno)xHbIC 3aladd Ha HaXOXICHUC TI'COMCTPHYCCKUX
BCIINYHH B ITPAKTHYCCKUX CUTYyaAllUAX

ITpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMbIN JIIEMEHT COAEPIKAHUS
1 HarypanbHeie uncna
Apudmerrnyeckue NEHCTBUS C MHOTO3HAYHBIMU HATypaJlbHBIMH YHCIAMHU.
11 YucnoBble BbIpaXEHUs, MOPSAOK JEHCTBUN, HCIOIb30BAHUE CKOOOK.
' Hcnonb3oBaHuEe NP BBIYUCICHUSX EPEMECTUTEIBHOIO U COYETATEIBHOT O
CBOJCTB CIJIO’KEHHSI M1 YMHOXKEHUS, pPACIPEIEIUTEIILHOIO CBOMCTBA YMHOXKEHHS
1.2 OkpyryieHue HaTypaabHbIX YUCEI
13 Jlenutenu u KpaTHbIC YUCIa, HAMOOJBIINNA OO IETUTEIh U HAUMEHbIIIEE
' oburee kpaTHoe. JlenMMocTh CyMMBbI M IPOU3BEICHHUS
1.4 Jlenmenue ¢ ocraTkom
2 Hpobu
51 OObIkHOBEHHAsT Tpo0b, OCHOBHOE CBOMCTBO APOOM, COKpaIIeHHE APOOEH.
' CpaBHeHUE U ynopsiiourMBaHue aApooei
99 Pemrenre 3a1ay Ha HAXOKIEHHUE YACTH OT LIETIOTO U LEJIOTO MO €ro YacTH.
' JpoOHoe YuCIIo KaK pe3ysbTatr JeIeHUs
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[Ipencrapnenne JecATUYHOM JpoOM B BHUAEC OOBIKHOBEHHOH JpoOH

2.3
¥ BO3MOXKHOCTD MPEICTABICHHS] OOBIKHOBEHHOH JAp0o0U B BUJIE IECATUYHOM
Hecsatuunble poOU W MeTpuyeckas cuctema mep. Apudmerndeckue
2.4 JCUCTBUS W YHUCIIOBBIE BBIPAKCHUS C OOBIKHOBEHHBIMH W JIECATHYHBIMU
Ipo0siMU
95 OtHomuienue. [lenenvie B JaHHOM OTHOUIeHWH. Macmtald, mpomnopiusi.
' [IprMeHeHue nponopurii Npyu pelIeHU! 3a1ad
[Tonsatne mnpoiieHTa. BbluucieHune MNpoleHTa OT BEIUYMHBI M BEITUYUHBI
2.6 IO €€ MPOIICHTY. BhIpaskeHne MporeHTOB JeCATUIHBIME Apo0siMu. Pemenue
3a/1a4 Ha MPOIEHTHI. BbIpaxkeHue OTHOIICHUS BEJIMUYMH B TIPOLIEHTAaX
3 [TonoxurenbHbIE U OTPULIATENIBHBIE YHCIIA
[TosoxkurenbHbIE U OTpULIATENIbHBIE Yncia. Llenbie yucima. Moayine yucia,
3.1 reoMeTpuuecKkas HMHTeprpeTanuss Moayisa uucia. M3o0paxeHue yvucen
Ha KOOpAMHATHOM npsiMoi. YnciioBbie IpoMexyTKu. CpaBHEHHE YHCE
3.9 Apubmerndeckue JEHCTBUS C TIOJOKUTEIHHBIMA ¥ OTPHIIATCIHHBIMA
' YHCITaMHU
[IpssmoyrosibHas cucTemMa KOOpAWHAT Ha TIOCKOCTH. KoopauHaThl TOYKH
3.3 Ha IUIOCKOCTH, abciucca W opauHara. lloctpoeHwe Touek U Quryp
Ha KOOPJAUHATHOM IIJIOCKOCTH
4 byKkBeHHBIE BBIpaKEHUSA
[Ipumenenue OykB 11 3alUCH  MATEMAaTHUYECKUX  BBIPAKCHUUN
41 u npennoxeHuid. CpoiicTBa apudMeTHUYECKUX JeHCTBUM. BykBeHHBIC
' BBIPA)KEHUS U YHUCIIOBBIE MOJICTAHOBKU. ByKBEHHbBIE PaBEHCTBA, HAXOXKIECHUE
HEU3BECTHOTO KOMIIOHEHTA
4. ®opmyiibl, HOpMYIBI IEPUMETPA U TUIOMIATN TPSIMOYTOJIbHUKA, KBAApaTa,
o0beMa mapasesnenumneia u kyoa
5 Pemrenre TeKCTOBBIX 3a/1a4
5.1 Perrenre TeKCTOBBIX 3a/1a4 apu(METHICCKUM CIIOCOOOM
59 Pemenue noruueckux 3agad. Pemenue 3amay nepe6bopomM Bcex BO3ZMOKHBIX
' BAPHAHTOB
Pemiennie 3amau, colepxalux 3aBUCUMOCTH, CBSI3bIBAIONIUX BEIUYUHBI:
CKOpPOCTh, BpeMs, pacCTOsHME, I1I€Ha, KOJMYECTBO, CTOUMOCTD,
5.3 POU3BOIUTEIBLHOCTH, BpeMsl, 00beM padoThl. EUHUIIBI U3MEPEHUS: MACChlI,

CTOMMOCTH, PACCTOAHHUA, BPCMCHH, CKOPOCTH. CBs3b MCKAY CAWMHHUIaMH
HU3MCPCHUA Ka)KﬂOfI BCINYHNHBI
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Petienne 3a/la4, CBA3aHHBIX C OTHOHICHHCM, IIPOIIOPIHHOHAJIbHOCTBIO

5.4
BEJIMYMH, MPOLIEHTAMU; PEIIEHUE OCHOBHBIX 33]1a4 HA IPOOU U MPOLEHTHI
55 OueHka W mpuUKHIIKa, OKpyrieHue pesyibTaTa. CocTaBiieHHe OYKBEHHBIX
' BBIPAKEHHI 110 YCIIOBUIO 33a4H.
56 [IpencraBnenue JaHHBIX ¢ MOMOIIBIO TaOnuI U auarpamm. Crtondyarbie
' nuarpamMMbl. UTeHHe KPYroBbIX AHarpamMmm
6 Harnsgnas reomerpust
6.1 Touka, mpsiMas, OTpPE30K, Jy4, Vyroji, JIOMaHas, MHOIOYTOJbHUK,
YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT'
6.2 B3aumHoe pacnosiokeHue JBYX HpPSIMBIX Ha IJIOCKOCTH, MapaljielibHbIE
' psiMbIe, IEPIICHIUKYJIIPHBIE TIPSIMbIE
6.3 N3mepenue pacCcTOsHUN: MEXAY ABYMS TOUYKAMH, OT TOYKH JI0 IPSMOW,
' JUTMHA MaplIpyTa Ha KBaJpaTHOMN CETKe
6.4 N3mepenue u moCTpOEHKE YIJI0B C TOMOIIBIO TPAHCTIOPTHUPA
6.5 Buzapl TpeyroabHUKOB: OCTPOYIOJIBHBIM, MPAMOYTOJIbHBIN, TYNOYTOJIbHBIM,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUHN
6.6 YerblpexyroiabHuK. IIpsMOyroapHUK, KBajapaT: UCHOJb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, THArOHAICH
N300paxkeHne rTeoMeTpuueckux (uryp Ha HeJIMHOBaHHOM Oymare
6.7 C HWCIOJb30BAaHUEM UUPKYJS, JIMHEWKH, YrOJIbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 | [lepumerp MHOTOYTOJNbHUKA
[lonsatue  mmomaau  GUTYpHl,  EOUHHUIBI  W3MEPEHUS  IUIOLIA/IM.
6.9 [TpubnmxenHoe u3MepeHue iomaan Guryp, B TOM 4uclie Ha KBaJpaTHON
CETKE
6.10 | [TpubnmwxeHHOE U3MEPEHNE NTTUHBI OKPY>KHOCTH, TUIOIIAN KpyTra
6.11 Cummerpusi:  ueHTpaibHas, oceBasi U 3epkaibHad.  IloctpoeHue
' CUMMETPHUYHBIX PUTYD
Harnsansie Npe/ICTaBIICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napasuiefenumnesn, Kyo, npusma, nupaMuaa, KOHyc, HIWIHHP, map u cdepa.
6.12 N3o0paxkenne  mpocTpaHCTBeHHBIX  (uryp.  Ilpumepsr  pa3BepTok
' MHOTOFPaHHUKOB,  UWJIWHApa ©  KoHyca. Co3gaHue — Mojelnen
NPOCTPaHCTBEHHBIX (uryp (u3 Oymaru, IpOBOJIOKH, IUIACTUIMHA U JPYTUX
MaTepuasoB)
6.13 [Tonsatue obbeMa, equHUIIBI U3MepeHHst o0bema. OOBbeM MPSIMOYTOJIBHOTO

napajienenurnena, kyoa
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7 KJIIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMblI
Kon IIpoBepsieMble peIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
MPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHuUs
pe3ynbTara
1 Yucna u BBIYUCTIECHUS
11 BeimonusaTe,  coyeras  yCTHbIE U TNHCbMEHHBIE  IPUEMBI,
' apumeTndecKkue AeMCTBUS C pallMOHAIBHBIMU YACIAMU
HaxoguTe  3HaueHHWsT  YUCIOBBIX  BBIPAXKEHHM,  MPUMEHSTh
1.2 pa3zHooOpa3HbIe CIOCOOBI M MPUEMBI BEIYMCIICHUS 3HAUEHUN APOOHBIX
BBIPAKEHUM, collepKallrX OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH
[lepexoguts OT OOHOM (OpPMBI 3alKMCU 4YHCEN K APYyrou
13 (mpeoOpa3oBbIBATh  JACCATHUYHYIO  JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YIIOPSAA0YMBATH PAMOHAIBHBIE YUCIA
1.5 OKpyrisTh Uncna
BhINONHATH NPUKUAKY U OLIEHKY pe3yJibTaTa BBIUMUCICHUM, OLIEHKY
1.6 3HAYEHUM  YMCIIOBBIX  BBIPAXCHHUU.  BBIIONHATE  ACHCTBUSA
CO CTENEHAMM C HaTypaJIbHBIMU MTOKa3aTEIISIMU
17 [IpuMeHATh TNPU3HAKH JIEIUMMOCTH, Pa3JIOKEHHE Ha MHOXUTENIN
' HaTypaJbHBIX YHCEI
Pematp MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1ayu, CBSI3aHHbIE
C OTHOLICHHEM BEIWYUH, MPONOPLIUOHAIBHOCTBIO  BEJIWYMH,
1.8 NPOLIEHTAMH, HHTEPIPETUPOBATh PE3YJbTAThl PEIICHHs  3ajaady
C y4eTOM OTrpaHUYECHUH, CBA3aHHBIX  CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB
2 Anrebpanyeckue BhIPaKEHUS
21 Hcnonp30BaTh  anreOpanyecKkyrd TEPMHUHOJIIOTMIO W CHUMBOJIHUKY,
' NPUMEHSTH €€ B IPOLlecce OCBOSHUS yueOHOro MaTepuana
99 Haxonute 3HaueHusi OYKBEHHBIX BBIPRKEHUH TPU  3aJaHHBIX
' 3HAYEHHUSX [TEPEMEHHBIX
53 BbInonHATe npeoOpa3oBaHUs 1LIEJIOr0 BBIPAXKEHUS B MHOTOYJICH
' NPUBEACHUEM TOJJOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK
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BeinonaHsaTh YMHOKXCHHC OJHOYICHA Ha MHOI'OYICH WM MHOI'OYJICHA

2.4 Ha MHOTOWIEH, IPUMEHATh (GOPMYJIbl KBaJpaTa CyMMbl U KBajapara
pasHoCTH
OcymiecTBIATh pa3ioKeHNE MHOTOUJICHOB HA MHOKUTEIN C TIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKH OOILEr0 MHOMXUTEIISI, TPYINITUPOBKH CIAraeMblX,
npUMeHeHUs! (OPMYII COKPAIIEHHOTO YMHOKEHUS
26 [TpuMeHATh TpeoOpa30BaHKsi MHOTOUJICHOB JUIS PEIICHUS Pa3IMYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 pEaIbHOM MPaKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypajlbHBIMU MOKa3aTeIsiMU
' JUISL IpeoOpa30BaHus BbIPaXKEHUI
3 VYpaBHEeHUs U HEPABEHCTBA
Pewrate nuHENHBIE YypaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHSS
3.1 NpaBwiia Mepexoa OT UCXOIHOTO YPaBHEHHsS K PABHOCHIBHOMY €MY.
[TpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YPaBHEHHUSI
3.9 [TpumensTe rpaduyeckue METOAbI TPH PEIICHUH JTMHEHHBIX
' YpPaBHEHUIA U UX CUCTEM
33 [TonGupate mpuMepbl ap YKCe, SIBISIOMIMXCS PEICHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMSI IEPEMEHHBIMH
CTpouTh B KOOPAUHATHOM IIOCKOCTH TpauK JIMHEHHOrO ypaBHEHUS
3.4 C IByMs MEPEMEHHBIMU; TOJIb3YSICh TPaUKOM, TPUBOAUTH MPUMEPHI
pelleHusl ypaBHEHUS
35 Pemars cucteMbl ABYX IMHEWHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU,
' B TOM 4HCJIe TpaduuecKu
CocTaBnATh U pemnaTh JUHEHHOE YpaBHEHUE WA CHCTEMY JTHHEHHBIX
3.6 yYpaBHEHUH TIO YCIOBHIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4i MOTy4YeHHBINH pe3yabTaT
4 Koopaunate! u rpadpuxu. @yHkuuu
N300paxaTh Ha KOOPAMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOLIUE
4.1 3aJaHHBIM KOOpJMHATaM, Jy4YHd, OTPE3KH, MHTEPBAJbI, 3alHUCHIBATh
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
49 OTMmeyaTb B KOOPIMHATHOM IUIOCKOCTM TOYKM 10 33JaHHBIM
' KOOPJHUHATAM
43 Crpoutsb rpaduku nmuHerdHbIX QyHKIUNA. CTpouTh rpaduk QyHKIHH

y = x|
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4.4

OnuceiBaTh C MOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCHUMOCTU MEXKITY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSHHUE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOAUTENHLHOCTh, BpeMsi, 00beM pabOThI

4.5

HaXO,Z[I/ITB 3HAa4YCHUC q)YHKHI/II/I I10 3HAYUCHHIO €€ apTryMCHTA

4.6

[Tonnmate rpaduueckuit crmoco® TMPEACTaBICHUS W  aHalu3a
uHpoOpMaIui, W3BJIEKaTh W HWHTEPIPETUPOBATH HH(POPMAIIUIO
U3 rpauKOB PEAbHBIX MPOIECCOB U 3aBUCUMOCTEN

BeposiTHOCTB 1 cTaTUCTUKA

5.1

Ywurarh nHPOpMAIIHIO, TIPEACTABICHHYIO B TA0IMIIAX, HA TUarpaMmax,
NPEACTABIATh J@aHHbIC B BHJE TAOJHI, CTPOUTH JHATPAMMBI
(cTonOukoBbI€ (CTOIOYATHIC) U KPYT'OBBIE) 0 MaCCUBAaM 3HAYEHUM

5.2

OnuceiBaTh W HMHTEPHPETHPOBATH PEAIBHBIE YHWCIIOBBIC JTaHHBIE,
NpeCTaBJICHHbIC B Ta0INIIAX, HAa JUarpaMMax, rpapukax

5.3

Wcnons3oBaTh  [JI1  ONUCAHUS  J@HHBIX  CTATHCTHUYECKHE
XapaKTEPUCTUKU: CpeHee apupMEeTHIecKoe, MearuaHa, HanbobIiee
Y HaMEHbIIEE 3HAUYCHUS, pa3Max

5.4

HNmers npeacTaBieHue o Cy4yaiiHOM U3MEHYMBOCTH HA MPUMEPAX LIEH,
GU3UYECKNX BEJIMYMH, AHTPOIOMETPUYECKUX JIaHHBIX, HMETh
MPEICTABJIEHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

PacriozHaBaTh M3ydeHHBIE T€OMETPUYECKUE (DUTYPBI, OMPEACTATh UX
B3aMMHOE PaCIOJIOKEHUE, HM300pakaTh TEOMETpUUYECKHe (QUrypsl,
BBITIOJIHATh YEPTEXKH IO YCIOBUIO 3adaud. M3MepsTh JUHEWHbIE
Y YTJI0BbIE BEIUYMHBI. PemaTs 3a/1aun Ha BBIYUCIIEHUE JJIMH OTPE3KOB
Y BEJIMYUH YTJIOB

6.2

Henath rpyOyI0 OLICHKY JUHEWHBIX W YIJIOBBIX BEJIUYMH MPEIMETOB
B peaJbHOW J>KM3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznnuarh
pasMepsbl 3TUX 0OBEKTOB IO MOPSIAKY BETUIUHBI

6.3

CTpouTh 4epTEKU K FTEOMETPUUECKUM 3a]ja4am

6.4

[Tonb3oBaThCs MPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCTIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUH
3a1a4

6.5

[IpoBOAMTH  JIOTMYECKHME  PACCYXACHHSI C  HCIOJIb30BAaHUEM
F€OMETPUYECKUX TEOPEM

6.6

[Tons30BaTbCs IIPU3HAKAMH pPaBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAaHbl, IPOBEACHHON K THIIOTEHY3€E
IIPSAMOYTOJIBHOI'O TPEYTOJIbHHUKA, B PELICHUHA T€OMETPUYECKUX 3a1a4
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6.7

OrnpenenaTs napauielbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPbHIE
oOpazyer ¢ HUMH cekymas. Onpeaenarb MapajielbHOCTh MPSIMbIX
C TOMOIIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJHOU MPSIMOU 10 TOUEK
JIPYrou npsiMou

6.8

Pematsp 3aJa4H Ha KJI€TYaTon 6YMaFC

6.9

[IpoBoANTH BHIYMCICHUS W HAXOJUTh YHWCIOBBIE M OyKBEHHBIC
3HAQYCHUS YIJOB B TCOMETPUYECKHMX 3a1adax C MCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJbHHKOB M MHOTOYTI'OJbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPU [EPECEUECHUH JIBYX MapaUIebHBIX MPSIMbIX
cekylen. Pemars npakTudeckue 3a1a4 Ha HAX0XKIAEHUE YTIIOB

6.10

Bnagerb MNOHATHEM TIe€OMETPUYECKOr0 MecTa TOYeK. YMETh
ONpeAeNsITh OUCCEKTPUCY yria W CEPEAUHHBIA MEpPHEHIUKYISP
K OTPE3KY KaK F€OMETPHUYECKHE MECTA TOUYEK

6.11

@opMynupoBaTh ONPENCIECHUS OKPYXKHOCTH U Kpyra, XOpZsl
U JUaMeTpa OKPYXKHOCTH, IIOJb30BAaTbCA MX CBOMCTBAMHU. Y METh
IIPUMEHATH 3TU CBOMCTBA NPH PEILICHUH 33134

6.12

Bramers MOHATHEM ONHMCAHHOM OKOJIO TPEYrOJIbBHUKA OKPYXKHOCTH,
yMETh HaxoauTh e¢ meHTp. [lomp3oBaThcsi (akTamMu O TOM, UTO
OMCCEKTPHUCHl YIJIOB TPEYTrOJIbHUKA IMEPECEKAlOTCs B OJHOW TOUKE,
MU O TOM, 4YTO CEpPEAMHHBIE NEPICHAUKYJIAPBl K CTOPOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUYKE

6.13

Bianers mNoOHSATHEM KacaTEeNbHOM K OKPYKHOCTH, I10JIb30BATHCSA
TEOpEMO O TMEPNEHIUKYJISIPHOCTA KacaTeIbHOM U  pajauyca,
MIPOBEICHHOTO K TOYKE KacaHUs

6.14

ITonp30BaThCs HpOCTCﬁH.IHMH reOMCTPpUICCKMMHU HCPABCHCTBAMM,
ITIOHUMATh UX HpaKTI/ILICCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IOCTPOECHUS C MOMOILIBIO
LUPKYJSA U TUHEUKHU

ITpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon [IpoBepsieMblii 37IEMEHT COJIEPKAHUS
1 Yucna v BEIYKCIICHUSA
Hpobu OOBIKHOBEHHBIEC U JIECATUYHBIE, TIEPEXO/ OT OAHOU (OPMBI 3aITUCU
1.1 npobeir k npyroi. IloHsTHe palnMOHAIBbHOIO YHUCIA, 3aMKCh, CPABHEHUE,
YHOPSIAOYMBAHUE PAIlMOHATBHBIX YHUCEIT
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Apudmerndyeckue 1SUCTBUS ¢ pallMOHAIBHBIMU YHCiIaMU. Perenue 3agad

1.2 .
U3 peaNbHOM NMPAKTUKU Ha YaCTH, HA APOOU
13 CrernieHb ¢ HaTypaJbHBIM IOKa3aTeJIEM: ONpeleseHue, mpeodpa3zoBaHue
' BBIPAKEHUI HA OCHOBE OIPEIENICHHUS], 3aITUCh OOIBIINX YUCEI
14 [IpotieHTsl, 3aKch NPOLIEHTOB B BUAE IpOoOU U APOOU B BUJIE POLIEHTOB.
' Tpu OCHOBHBIE 33/1a4y Ha MIPOLIEHTHI, PEIICHHUE 33]1a4 U3 PEATIbHOMN MTPAKTUKU
15 [IpyumeHeHre TPHU3HAKOB JIETMMOCTH, pa3jOKE€HUE Ha MHOXKUTENIU
' HaTypaJlbHBIX YUCEI
16 PeanbHble  3aBUCMMOCTH, B TOM 4Hcie mpsMas u  oOparTHas
' MPOMOPIHOHATILHOCTH
2 AnreOpandecKkue BhIpaKEeHUs
51 [lepemenHbIe, YMCTOBOE 3HAYEHUE BHIPAXKEHHUS C IEpEMEHHOM. JlomycTuMble
' 3HAYCHUS TICPEMECHHBIX
99 [IpencraBieHne 3aBUCUMOCTH MEXJY BEIMYMHAMHU B BUAE (OPMYIIBI.
' Beruncnenus mo hopmynam
53 [IpeoOpa3oBanre  OYKBEHHBIX  BBIPQKEHUW, TOXJIECTBEHHO  paBHbIC
' BBIPAYKEHUS
2.4 CBoliCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM
25 OnHowieHbl 1 MHOTOWIEeHbI. CTeneHb MHOTowieHa. CliokeHue, BBIYUTaHUE,
' YMHOYKEHHUE MHOTOUJICHOB
@opMyJbl COKpAIIEHHOI'O0 YMHOXKEHHS: KBaJpaT CyMMbl M KBaapar
2.6 |pasnoctu. dopMyna pa3sHOCTH KBaapaToB. Pa3nokeHne MHOTOYICHOB
Ha MHOXKUTEJU
3 YpaBHeHUS
31 VYpaBHeHUE, KOpeHb ypaBHEHMs, IpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHILHOCTh YPaBHEHUH
39 JIuHEeHOE ypaBHEHHE C OJHOM NMEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOTO
' YPaBHEHUSI, PELICHUE JINHENHBIX YPAaBHEHUN
3.3 CocraBneHue ypaBHEHHMI 110 yCIOBUIO 3a7aul. PelieHne TeKCTOBbIX 3a1a4
' C TIOMOIIBIO0 YPaBHEHUN
3.4 JIuneitHoe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €0 rpauk
Cucrtema IByX JIMHEHHBIX YpaBHEHHI C JByMsl IIEpEMEHHbIMU. PerieHue
3.5 CUCTEM YpaBHEHUI CIOCOOOM MOACTaHOBKU. [IprMephl perieHust TeKCTOBBIX

3ajJa4 ¢ IOMOIbIO CUCTCM ypaBHeHI/Iﬁ
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4 Koopaunate! u rpaduku. OyHknmm
4.1 Koopaunnara Toukn Ha npsamoit
49 YucnoBbie NpOMEXYTKU. PaccTosiHuE MEXTy IBYMSI TOUKaMU KOOPJIWHATHON
' psSIMOM
43 [IpsimoyrosnbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca u opauHaTa
' TOYKHM Ha KOOPAUHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3a1aHHbIX popmynaMu. YTeHne rpa@uKoB peabHbIX
' 3aBHCUMOCTEH
45 | Tlonstue pynkuuu. I'padux Gpynkunn. CoiicTBa QyHKIMI
4.6 | Jluneitnas ¢pyakuus, ee rpaduk. ['paduk pynkuun y = [X|
4.7 ['padmueckoe pemieHre JIUHEWHBIX YPaBHEHUM H CHUCTEM JIMHEWHBIX
' ypaBHEHUI
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUJIE€ TA0JIHILI, JUarpaMm, rpauKoB. 3arojJHEHNE
TaOJMIl, YTEHUE W TIOCTPOCHHE auarpamm (CTOJIOMKOBBIX (CTOIOYATHIX)
5.1 U KpYyroBbiX). UrTeHue TrpaduKoB pealbHbIX mpoueccoB. l3BieueHnue
uHbOpMAIIUU W3 JAMarpaMM U TaOJUIl, UCIIOJIb30BAHUE W HHTEPIIpPETAIUs
JTAHHBIX
OrnucaTtenbHasi CTaTUCTHKA: CpelHee apudMeThuyeckoe, MeauaHa, pamax,
5.2 HauOoJIbIlIee U HAMMEHbIIee 3HAYEHHsI HA0opa YMCIOBbIX AaHHbIX. [Ipumepbl
CIy4aliHOM U3MEHYHUBOCTHU
Cny4aifHplil dSKCIIepUMEHT (OMBIT) M CiydailHoe coObiTHe. BeposTHOCTH
53 | M vacrora. Ponb ManmoBepoOSITHBIX M MPAKTHUYECKH JTOCTOBEPHBIX COOBITHIA
' B mpupoje M B oOmecTtBe. MoHeTa M urpajibHas KOCTh B TEOPHH
BEPOSITHOCTEMN
I'pad, Bepmmnua, pedbpo. Crenenp BepmuHbL. Yncao pedep u cymmapHas
54 creneHb BepiuH. [IpencraBnenue o cesizHocTu rpada. [lenu u nukier. [Tytu
' B rpadax. OO0xox rpada (ditnepoB 1nyTh). IlpeacraBinenue 00
OpUEHTUPOBaHHOM rpade. Pemenue 3agau ¢ momouipsto rpadoB
6 ['eomerpus
HauanbHble nonsTus reomerpun. Touka, mpsiMast, OTPE30K, JIyd. YToil. Bubl
6.1 yIJIOB. BepTukanbHble M CMEXHBbIE YIibl. buccektpuca yrima. Jlomanas,
MHOTOYroJIbHUK. [lapaliyienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOH CHUMMETPHHU.

[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MHUPE
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OCHOBHBIE TIOCTPOCHHSI C MOMOUIBIO LIUPKYJIA U JMHEHKHU. TpeyroiabHUK.

6.3 .
BricoTa, Menana, OMccekTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBI W  PABHOCTOPOHHHWM  TpeyroiabHUKH. HepaBeHCTBO
' TPEyroJIbHUKa
6.5 CBoiicTBa M TpHU3HAKU PABHOOEIPEHHOr0 TpeyrojibHuKa. IlpusHaku
' paBEHCTBA TPEYTOJLHUKOB
6.6 CpoiicTBA W TMNPU3HAKKM MApalieNbHbIX HpsAMbiX. CyMma  yrioB
' TPEyrojabHHUKA. BHEIIHUE yTiIbl TPEYrOJIbHUKA
[IpsmMoyronbHblid  TpeyroabHUK. (CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
6.7 TPEYroJIbHWKA, MPOBEACHHOW K TuUnoreHy3e. Ilpu3Haku paBeHCTBA
' IPSMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsAMOYrOiabHBIM TPEYTrOJIBHUK C YIJIOM
B 30°
HepaBeHncTBa B reomerpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMAaHOHW, Teopema O OoJbIIeM yrie W OOJbIIeH CTOpOHE
TpeyrojibHuKa. [leprnenauKyisip 1 HakJIOHHas
6.9 I'eomerpuyeckoe MecTo TOuYeK. buccekrpuca yria ©  CEpEeaUHHBIN
' NEPIEHAUKYJIISP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK
OKpyXHOCTh W Kpyr, XOopAa M JuaMeTrp, HUX CcBoiicTBa. B3ammuoe
6.10 |pacnonoxxenue OKpyXHOCTH U npsamoi. KacarenbHass u cekyias
K OKPYKHOCTH
6.11 OKpyXHOCTb, BIIUCAHHAs B Yroyl. BimcaHHas U ONMMCaHHAs OKPYXHOCTHU

TpeyrojbHUKa
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8 KVIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMblI
Kon IIpoBepsieMble peIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHuUs
pe3ynbTara
1 Yucna u BBIYUCTIECHUS
Hcnonp30BaTh  HAYaJbHBIE  NPEACTABICHUA O  MHOXKECTBE
11 JNEHUCTBUTENBHBIX YUCEN IS CPABHEHHMSI, OKPYIJIEHUS! U BBIUHUCIICHHM,
' M300pakaTh JCHCTBUTENBHBICE YHCJIA TOYKAMU Ha KOOPAMHATHOU
IPSAMOU
[IpumensiTe TOHATHE apUPMETHYECKOTO KBAJIPaTHOTO  KOPHS,
12 HaXOJUTh KBAJpPAaTHbIE KOPHHU, MCHOJB3yd MpU HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATH MPEe0Opa30oBaHus BRIPAXKEHUH, COIEPKAITUX
KBaJpaTHbIE KOPHM, UCTIOJIb3Ysl CBOMCTBA KOPHEN
13 Wcnonp30BaTh 3amucu OONBIIMX M MaJbIX YHCET C TMOMOIIBIO
' JECATUYHBIX ApoOel u creneneit uncia 10
2 AnreOpandeckue BhIpaKCHUS
[IpyMEHATh MOHATHE CTENEHW C LENbIM ITOKAa3aTENEM, BBINOJIHATH
2.1 npeo0pa3oBaHusl BBIPAKEHUM, COAEpPXKAIIMX CTENEHU C IENbIM
IIOKa3aresneM
BoInonHATE  TOXKIECTBEHHBbIE  MPeoOpa3oBaHUsS  PaIlMOHAJIBHBIX
2.2 BBIDQXKEHUI HAa OCHOBE MpaBWJl JECUCTBUM HAaJ MHOIOYJICHAMH
U anredpanyecKuMu ApoosiMu
2.3 PackiagpiBaTh KBaApATHBIN TPEXUIEH HA MHOKUTEIN
24 [IpumensaThs npeoOpa3oBaHusl BBIPAKEHUN JJIs1 PELIEHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH
3 VYpaBHeHUs 1 HEpABEHCTBA
Pemiare nuHelHBIE, KBaJgpaTHbIE YPaBHEHHS M palMOHAJbHbBIC
3.1 YpPaBHEHUS, CBOJAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUU C JIByMs
NEPEMEHHBIMU
[IpoBoauTs NPOCTEHUININE HWCCIECAOBAHUS YPABHEHUW U CHCTEM
3.9 ypaBHEHUH, B TOM 4YHCI€ C TPUMEHEHHEM TpapuIecKux
' NpeCcTaBleHUl (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CHCTEMA
YpaBHEHUH pelIeHUs], €CIM UMEET, TO CKOJIBKO, U Ipouee)
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3.3

[lepexoguts OT cioOBeCHOM (OPMYJIUPOBKM 3aJadyd K €€
anreOpanyeckol MOJENM C TOMOIIbI0 COCTaBJIEHUS YpaBHEHUS
WIM CHCTEMbl YpaBHEHWH, HWHTEPIPETUPOBATH B COOTBETCTBHH
C KOHTEKCTOM 3aJ1a4M MOJIYyYEHHBIN pe3ybTaT

3.4

[IpuMeEHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH,
pelmaTh JMHEWHBIE HEPABEHCTBA C OJHOM MTEPEMEHHON U UX CUCTEMBI,
naBaTh  rpa@UuecKkyr0  WUIIOCTPALMI0  MHOXECTBA  PEIICHUI
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIMA

4.1

[ToHnMate ¥ HKCHONB30BaTh (DYHKIMOHAJIBHBIE IOHATUS U S3BIK
(TepMHHBI, CHUMBOJMYECKHE OOO3HAYECHMsI), OINpPEAEATh 3HAUYCHUE
(YHKIIMM O 3HAYEHUIO apryMEHTa, ONpPEAEsATh CBOMCTBA (DYHKLIUU
1o ee rpaguxky

4.2

K
Crpouts rpaduky dIeMeHTAapHBIX (QyHKIMM Buma: Y= _, Yy = X4
X

y = X3, ¥ = |X|, onuceBaTte CcBOICTBAa YMCIOBOM (DYyHKIMH IIO €€
rpaguky

BeposTHOCTB M cTaTucTHKA

5.1

W3Bnekate W mpeoOpa3oBbIBaTh HMH(DOpPMAIHIO, TPEACTABICHHYIO
B BUJIC TAOJIUII, TUarpaMM, rpauKoB, MPEACTABIATH JaHHBIC B BUJIC
TaOJIUII, JUarpamMm, rpagukoB

5.2

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX TOKa3aTesei:
CpPelHUX 3HA4YeHWM W Mep pacceumBaHus (pa3max, AHCIEepCHUs
U CTaHJapTHOE OTKJIOHEHUE)

5.3

HaxoauTh 4acTOTHI YHCIOBEIX 3HAYEHUN U YaCTOTHI COOBITHIA, B TOM
YuCie N0 pe3ysibTaTaM U3MEPEHUN U HaOII0IeHUM

5.4

HaxoauTe BEpOSATHOCTH CIIy4allHBIX COOBITUH B OIBITaX, 3Has
BEPOSITHOCTU 3JIEMEHTApHBIX COOBITHI, B TOM YHUCJE€ B OIbITax
C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonp3oBaTth  Trpaduyeckue  MOAENH:  JEPEBO  CIyYalHOTO
HKCHEPUMEHTA, JUarpamMMbl Diiiepa, YUCI0Bas mpsimas

5.6

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOAMHOKECTBO; BBITIOIHATH
omeparud  HaJl ~ MHOXKECTBaMH: OOBCIMHEHHE, IIePECCUCHHE,
JIOTIOJIHEHUE; TEPEUUCHATh  DJIIEMEHTbl MHOXECTB, IPUMEHSTH
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBaTh rpaduveckoe MPENCTaBICHHE MHOXKECTB M CBsI3e
MEXKY HMMHU I OIKUCAHUS NPOLIECCOB U SBJIICHUM, B TOM YMCIE
IIPY pElICHUH 3a71a4 U3 APYTUX yueOHBIX MPEIMETOB U KYypCOB

['eomerpust

6.1

Pacrio3HaBaTh OCHOBHBIC BHBI YETHIPEXYTOJbHUKOB, MX DJICMCHTBI,
MOJIb30BAaThCS WX CBOMCTBAMH IIPU PCIICHUU T'€OMETPUUYCCKUX
3a7a4

6.2

[IpuMeHsATh CBOWCTBA TOYKH IEPECEUCHUS MEIUaH TPEYrOJIbHUKA
(1eHTpa mMacc) B pelieHuu 3a1a4

6.3

Bianerp noHsTHEM cpegHEW JMHUM TPEYTrOJbHUKA M TpANEIuH,
NPUMEHATh MX CBOMCTBAa MpPH PEIICHHWH TE€OMETPUYECKHX 3aJ]1ad.
[Tonp30BatbCst Teopemont daneca U TEOPEMOM O MPONOPLIMOHATIBHBIX
OTpE3Kax, MPUMEHSATh UX JJISI PEIIEHUS NPAKTUYECKUX 33/1a4

6.4

[IpuMeHsTh TNpPU3HAKK TOAOOMS TPEYroJbHUKOB B  PEIICHUHU
F€OMETPUYECKHX 3a]1a4

6.5

[Tonb3oBaThecst Teopemont Iludaropa nnst pemieHus reoMeTpruuecKux
U M[pakTuueckux 3agad. CTpoUTh MaTeMaTHYeCKyH) MOJENb
B IIPAKTHUYECKUX 33/1a4aX, CAMOCTOSATENBHO JIeNIaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIIHE JITTUHBI

6.6

BJ'IaJIeTL INIOHATUAMHU CHHYCA, KOCHMHYCAa M TaHI'CHCa OCTPOro yria
NpsAMOYTOJIBHOI'O TPCYI'OJIbHUKA. ITonp30BaThCsl ATUMH HOHATUSMU
I pCIICHUA IIPAKTHYCCKHX 3a1a4

6.7

Bbruncnars  (pa3iuyHbIMM - crioco0aMu) IUIOHIaAb TpPEYrojbHUKA
U IUIOLIAJAM MHOTOYTOJNbHBIX (pUryp (mosp3ysch, riae HeoOXOauMo,
KaJIbKYJIATOpOM). [IpUMEHATh Mony4YeHHblE YMEHHS B MPAKTHUECKUX
3aa4yax

6.8

Brnanerp  MOHSATHUSAMU  BIOUMCAHHOIO W IIEHTPAJIBHOTO  YIJIa,
UCII0JIb30BaTh TEOPEMbI O BIUCAHHBIX YIJlax, yrjiax MEXIy XOpJaMu
(CeKylUMH) M yIie MEXIy KacaTelbHOM M XOpAOW MpU pelIeHUU
reOMETPUYECKUX 3a/1a4

6.9

BJ'I&I[GTB INOHATHUEM OIIMCAHHOI'0 YCTBIPCXYI'OJIbHUKA, IIPUMCHATH
CBOMCTBA OIMCAHHOT'O YCTBIPCXYT'OJILHUKA ITPHU PCIICHUHA 3a1a4

6.10

[IpumeHAT, TMONYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH
MAaTeMaTHYECKHE MOJEIM ISl 33/1a4 PEajJbHOW JKU3HU U MPOBOJUTH
COOTBETCTBYIOIIIME  BBIYMCICHUS C TNPUMEHECHHEM  TOIOOHS
¥ TPUTOHOMETPHUH (TIOTB3YACH, TAe HEOOXOANMO, KATBKYJIITOPOM )
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IIpoBepsieMblie 3J1eMEHTHI COACPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJIEPIKAHMS
1 Uucna u BEIYUCIEHUSA
11 KBagpatueiii kopenb u3 uucia. IloHstue o0 HppalMOHAIBLHOM YHCIIE.
' JlecsaTUuHbIEe TPUOIMHXKEHUS UPPAIMOHATBHBIX YHCE
CaoiicTBa apu(pMETHUUECKUX KBaJPaTHBIX KOpPHEW M UX MPUMEHEHUE
1.2 K  M[peoOpa3oBaHUIO  YHUCIOBBIX  BBIPAXXEHUM W BBIYHCICHUSIM.
JlercTBUTENIBHBIC YHCIA
1.3 CrteneHb ¢ LIEJIBIM MTOKa3aTeNieM U ee cBoicTBa. CTaHIapTHAs 3alUCh YUCia
2 AnreOpandecKkue BhIpaKEeHUs
21 KBanmpaTHblif ~ TpexusieH,  pa3joK€HUE  KBaJpaTHOTO  TpexuseHa
' Ha MHOXKHTEIN
2.2 | Anrebpanueckas 1po06s. OCHOBHOE CBOMCTBO anreOpandeckoit 1poou
2.3 CrnoxeHue, BBIYMTaHUES, YMHOKCHHE, JEIICHUE alIreOpandecKux Apooeit
2.4 PanyionanbHbIe BRIpaXXEHUS U UX TIPe0Opa3oBaHUE
3 VYpaBHeHUs! U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMmysna KOpHEH KBaApaTHONO YpPaBHEHUS.
' Teopema Buera
3.2 Pemienne ypaBHeHUI, CBOASIMXCSA K JIMHEMHBIM U KBAJIPATHBIM
3.3 | [Ipocreiimme npoOHO-palliOHAIbHbIE YPABHEHUS
['paduueckas uaTEepIpeTanvis ypaBHEHUM C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPaBHEHUN C IBYyMs IIepeMEHHBIMU. [Iprmepsl perieHus cucrem
HEJIMHEWHBIX YPaBHEHUMN C IByMsI IEPEMEHHBIMU
3.5 Peliienre TEKCTOBBIX 3a/1a4 anreOpanyeckuM Crocooom
3.6 | YucnoBbie HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO € 0JTHOM EpEMEHHOM
3.8 PaBHOCHIILHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJHOM MEPEMEHHON
3.10 | CucTtembl TMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOMN
4 DOyHKIMHT
41 [Tonsatue Qynknun. OOmacTh ompeAeNneHUss W MHOXKECTBO 3HAYCHHUU
' ¢yskuuu. CriocoOsl 3ananus (yHKIHHA
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4.2 I'padux Pyskiuu. UreHne CBOMCTB QyHKITUHU TI0 €€ rpaduKy
4.3 [Tpumepsl rpadvKoB PYHKIIHI, OTPAKAIOIINUX PEaTbHbIE TPOLIECCHI
44 OYHKIMK, ONUCHIBAIOIIUME TPAMYI0O M OOpaTHyl0 NpPONOPIUOHATIbHBIE
' 3aBUCUMOCTH, UX rpaduKu
45 | ®ynknuuy = X%, y=x3
4.6 | Oyrknum Y =+/X,y= ||
4.7 ['paduueckoe perieHne ypaBHEHHM U CUCTEM YpaBHEHHIM
5 BeposaTtHOoCTh 1 cTaTUCTHKA
51 [IpencraBiieHre TaHHBIX B BUE TAOJUII, JUarpamMm, rpagukoB
5 9 MHOXECTBO,  DJIEMEHT  MHOXECTBa,  MOJAMHOXecTBO.  Omepauuu
' HaJl MHOXXECTBaMu: 00beIMHEHUE, NTepeceUeHue, TOMOJIHECHUE
53 CBolicTBa onepanun Hajg MHO>XECTBaMU: MEPEMECTUTEILHOE,
' coueTaTelnbHOE, pacipeIeTUTEIbHOE, BKIFOUCHHUS
54 Hcnonb3oBanue rpauyeckoro NpeicTaBlieHUus MHOXKECTB JJIsl ONUCAHUs
' peabHBIX MPOIIECCOB U SIBJICHUMN, NIPU PEIICHUU 3a/1a4.
55 N3mepenune paccenBanus JaHHBIX. J[MCTIiepCHs U CTaHIapTHOE OTKJIOHEHHUE
' YHUCJIOBBIX Ha0OpOB. J[MarpamMmma paccemBaHus
DOneMeHTapHble COOBITHS clydailHOro omnbita. CiydaiiHble COOBITHSL.
56 BepostHoctu coObiTuii. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coObrTusiMu.  CrydaifHplid  BbIOOp. CBsA3b  MEXAY MaJOBEPOSTHBIMU
Y TIPAKTUYECKU JJOCTOBEPHBIMU COOBITHSIMU B MPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoWCTBa JAEPEBHEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEPILIMHBI, CBS3b MEXKAY YHCIOM BEPIIMH M YHUCIOM pedep.
[IpaBuno ymHoxxenwus. Pemenne 3agad ¢ momoisto rpadoB
[IporuBomnonoxueie  coObiTHs. Jmarpamma Diinepa. OObenuHeHue
5.8 u nepecedeHne coObiTuil. HecoBmecTHbie coObiTusi. dopmyna ciioxeHUs
BEPOSATHOCTEU
5.9 YcnoBHas BeposiTHOCTD. [IpaBuiio ymHoxenus. HezaBucrmbie coObITHS
[IpencraBnenue skcnepuMeHTa B BHIE JepeBa. Pemenwe 3amau
510 |Ha HaxOXJICHHE BEPOATHOCTEH C TIOMOIIBIO JepeBa CIIy4alHOTO
AKCIIEPUMEHTA, Auarpamm Ditniepa
6 I'eomerpus
6.1 UYereipexyronpauku. [TapamienorpaMmm, ero npu3Haku U CBOMCTBA
6.2 | [IpsmoyronbpHHK, poMO, KBaJpaT, MX MPU3HAKU U CBOICTBA
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Tpamemnusi, paBHOOOKas  Tparerus, €€ CBOMCTBA W  MPU3HAKH.

6.3
IIpssmoyrompHas Tpanenus
6.4 Meron ynBoenus menuansl. llenTpanbHas cummerpus. Teopema dDaseca
' ¥ TeOpeMa O MPOMOPIHOHAIBHBIX OTPE3Kax
6.5 | Cpeanue IMHUYU TpEYrojibHUKA U Tpanenuu. L{eHTp Mmacc TpeyroapHUKa
6.6 [TonoOue TpeyroiabHUKOB, Kodpdunuent mnomxodus. IlpusHaku momolus
' TpeyroibHUKOB. [I[puMeHeHne mogo0us Mpyu perIeHNH MPAKTUIECKUX 33124
6.7 @opmynbsl A1 TUIOMIAAM  TPEYroJibHUKA, TMapajuiesiorpaMma, pomba
' U Tpareuun
6.8 CaoiicTBa muiomnianeil reomerpuyeckux ¢uryp. OTHOIIEHUE IUIOUIAAeH
' OJTOOHBIX (PUTYP
6.9 Brruncnenue miomazaeil TpeyroibHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopemnl Ilucdaropa mpu  pernieHun
' NPaKTHYECKHX 32139
CuHyc, KOCHHYC, TAaHT€HC OCTPOrO yria MPSMOYrOJbHOTO TPEYrOJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXJIECTBO. | PHTOHOMETPHUYSCKHE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 BrnucanHble M LEHTPAJIBHBIE YIJIBI, YIOJl MEXAY KacaTelIbHOM M XOPIOH.
' VYTbl MEXIYy XOpAaMH U CEKYIIIUMHU
6.13 | BriucanHbIe U ONMMCAHHBIC YETHIPEX YT OILHUKH
6.14 B3aumHoe pacrnonoxkeHue ABYX OKpyKHOcTed. KacaHue OKpyKHOCTEM.

OO6uiue kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KVIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMblI
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOrO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHUs
pe3yabTrara
1 Uucna v BBIYUCIEHUS
11 CpaBHUBaATh U yNOPSA0YMBATH PALMOHAJIBHBIE U UPPALMOHAJIbHbIC
' yucia
Brimonuats apudgmeTnyeckue IeUCTBUS C pallMOHATIbHBIMU YHCIIaMH,
1.2 coyeTass YCTHbIE U NMHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS
C UppALMOHATIBHBIMU YUCIaMU
13 Haxonuth 3HaueHUSI CTENEHEW C LEIbIMH MMOKA3aTeIsIMU U KOPHEW,
' BBIYUCIIATh 3HAUEHUSI YUCIOBBIX BBIPAKECHUM
14 OkpyrasiTb  ACHUCTBUTENBbHBIE  YHUCHA,  BBIIOJIHATH  MNPUKUIKY
' pe3yJIbTaTa BRIYMCIEHUN, OLIEHKY YHCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
91 Pemiarb  nuHEWHBIE W KBaJApPATHBIE  YPaBHEHWS, YpPaBHEHUS,
CBOJISIIIIMECS K HUM, TIPOCTEHIIINE NPOOHO-PAIIMOHATIbHBIE YPABHEHHUSI
Pemiate cucTeMbl JBYX TUHEUHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IByX YPAaBHECHHUH, B KOTOPBIX OJIHO YPABHEHHUE HE SIBISECTCS
JIMHEMHBIM
Pemath TekcTOBBIE 33724l anreOpanvdecKuM CIOCOOOM C TOMOIIIBIO
2.3 COCTaBJICHUS YpaBHEHUS WM CUCTEMbI JBYX YPaBHEHMH C JBYMS
IIEPEMEHHBIMU
[IpoBOAMTE NPOCTEUIINE HCCIECNOBAHUS YPAaBHEHUNW U CHCTEM
ypaBHEHUH, B TOM 4YHCIE€ C TPUMEHEHHEM TpaduIecKux
24 MIPEACTABICHUN (Hanpumep, YCTaHaBJINBATh, UMeEET T
YpPaBHEHHE WJIM CHCTEMA YpPAaBHCHUM PELICHUS, €CIIM HMEET,
TO CKOJIBKO)
Pemate  nuHEHHbIE HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
2.5 n300paxaTh pelIeHre HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aITUCHIBATH
pEUICHHE C TTOMOIIBK CUMBOJIOB
26 Pemare cuctemMbl TMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJIIOUAIONME KBAJIpaTHOE HEPABEHCTBO, H300pakaTh peElICHUE
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CUCTCMBbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3allMChIBATh PCHICHUC
C MIOMOIIIXO CUMBOJIOB

2.7 Hcnonp30BaTh HEpaBEHCTBA IIPU PEILIEHUH Pa3IMUHBIX 3a/1a4
3 OyHKIMH
PacnozHaBath  (pyHKIMM ~ M3y4yeHHbIX  BUAOB.  lloka3bIBaTh
CXEMaTHYEeCKH  PACIONIO)KEHHE HAa  KOOPAMHATHOM  IIOCKOCTH
3.1 rpaduxoB Gynkumii Buga: Y = kx, y=kx+b, Y=_,y=ax?+bx +c¢
X
B 3aBHCHMOCTH OT 3HA4eHUU KOX((UIIMEHTOB, OMICHIBATH CBOMCTBA
byHKIINN
[Toka3piBaTh CXEMaTHMYECKH PACIOJIIOKEHHE Ha KOOPJIMHATHOU
3.2 IUIOCKOCTH TpadukoB (GyHKUUN BUAA Y =k , Y = |[X| u onuceBath
CBOICTBA (DYHKIUH
Crpouts U wu300pakaTh CXeMaTHUECKU TIpapuKyd KBaJAPaTUUHBIX
3.3 GyHKIMNA, ONMUCHIBATH CBOMCTBAa KBAJAPATUYHBIX (PYHKIUNA MO UX
rpadukam
PacniosHaBaTh KBaJpaTUUHYI0 (QYHKIHMIO MO (opmyne, NpUBOAMTH
3.4 OpUMeEpbl KBaJAPAaTUYHBIX (PYHKIHUI M3 pealibHOM XKU3HHU, (UUKH,
T€OMETPUH
4 Apudmernueckasi U TeOMeTpUIecKas IPOrpeccuu
41 Pacno3HaBaTh apu(METHUYECKYyI0 M T€OMETPUYECKYIO MPOTPECCUH
' IPH Pa3HBIX CIIOCO0ax 3a aHus
BbINOAHATS BBIYMCICHUS C HCIONb30BaHHEM (OPMYN Nn-ro 4jaeHa
4.2 apu(PMETUIECKON M T€OMETPHUUECKOM MPOTrPecChid, CyMMBI TEPBBIX
N YICHOB
43 N300paxath 4iieHbl MOCIEe10BAaTEIbHOCTH TOUKaMU Ha KOOPAMHATHOM
' IJIOCKOCTH
Pemate 3agaun, CBs3aHHBIE C UYMCIIOBBIMHU IOCIEA0BATEIBHOCTSIMU,
4.4 B TOM 4HCIE€ 3aJaud U3 pEaJbHOM JKM3HM (C MCIOIb30BAaHUEM
KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTH)
5 BeposATHOCTb U cTaTUCTHKA
W3Bnekath W mpeoOpa3oBbIBaTh WH(GOpPMAIMIO, MPEACTaBICHHYIO
5.1 B pa3IMYHBIX HWCTOYHMKAX B BHUAE Ta0mWil, auarpamm, rpadukos,

MPEICTABIIATH TAHHBIE B BUE TaOIUI, TUarpamm, rpadyukoB
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5.2

Pemath 3a7aun opraHM30BaHHBIM TEPEOOPOM BAPHAHTOB, a TAKKE
C UCIOJIb30BAHNUEM KOMOMHATOPHBIX MIPaBUI U METO0B

5.3

Hcnonb3oBaTh omucaTelbHbIE XapaKTEPUCTUKU JJII  MAacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJE CPEIHHE 3HAYEHUS U MEpPhI
paccenBaHUs

5.4

HaxoauTh 4acTOTHI 3HAYCHHH M YaCTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh Pe3yJbTaTaMu IIPOBEASHHBIX U3MEPECHUHN U HAOIIOICHUM

5.5

HaxoauTs BEpOSATHOCTU CIy4YailHBIX COOBITUM B M3YYEHHBIX OIBITaX,
B TOM YHUCI€ B OIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU, B CEpUSIX HUCIBITAHUW /10 MEPBOr0 yclexa, B CEpUsixX
vcnbiTanui bepHyim

5.6

MMeTp MpencTaBlIeHUE O CIYy4alHOM BENMYMHE U O PACHPENEIICHUHU
BEPOSITHOCTEU

5.7

HmeTs mpezacTaBiieHne O 3aKOHE OOJNBIIMX YHCET KaK O MPOsSBICHUU
3aKOHOMEPHOCTH B CIy4YaiHOM M3MEHYMBOCTH M O DOJM 3aKOHA
OOJBIIMX YUCEII B PUPOJIE U OOLIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOIIBIO Pa3JIMYHbIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA
(«pemieHue MPSMOYT OJIbHBIX TPEYTOJILHUKOBY). Haxonurs
(C TOMOIIBIO KaJbKYyJATOpA) JUIMHBI W YTJIbI JJI HETaOJIUYHBIX
3HAYCHU U

6.2

[Tons30BaTbCs dbopmynamu MIPUBEACHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM [JII HAXOXKJIECHUS COOTHOLICHUHN
MEK1y TPUTOHOMETPUUYECKUMHU BEITUYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JJIsI HaXOXKICHHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYrOJIbHUKOBY),
IIPUMEHATH UX IPHU PEIICHUHA F'€OMETPUYECKUX 3a7a4

6.4

Brnagerr moHsATHSMH TIpeoOpa3oBaHUS IMOAOOHS, COOTBETCTBEHHBIX
AJIEMEHTOB T0/100HBIX (uryp. [lombp3oBaThcs cBOMCTBAMU MOA00US
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIISTH JJIMHBI M HAXOAHUTH YTJIbI
y mojo0HbIX uryp. [IpuMeHsaTh CBOKCTBA MOI00MS B MIPAKTHYCCKUX
3ajlayaXx. YMEThb MPUBOAUTH MpPUMEpPHl  MOAOOHBIX  GUTYp
B OKPY’KaIOIIEM MHPE

6.5

[Tomp30BaTbCs TeOpeMaMu O TPOM3BEAEHUM  OTPE3KOB  XOP[,
0 MPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeabHOMI




denepanbHas pabouasi nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHb)

6.6

[lonp30BaThCs  BEKTOpaMH, [OHUMATh MX  TI'€OMETPUYECKUU
U (U3NYECKUN CMBICI, MPUMEHATh UX B PEIICHUU T'€OMETPUUYECKUX
U pusnyeckux 3ana4. [[pumMeHsITh CKaIpHOE MPOU3BEICHNE BEKTOPOB
JUJI1 HAXOXKJICHUS JIJIMH U YTJI0B

6.7

ITonw3oBaThCs MCTOAOM KOOPAMHAT Ha IINIOCKOCTH, IMPHUMCHATH €TO0
B PCIICHUH I'COMCTPHIYCCKHX U IMTPAKTUICCKUX 3aa4

6.8

Biagers NOHATHAMUM  NIPAaBUIBHOIO  MHOIOYTOJIBHUKA,  JJIMHBI
OKPYKHOCTH, IJIMHBI IYI'M OKPYKHOCTHM W PaJUaHHOW MEphI yIJa,
YMEThb BBIUHCIATH IUIOLIAAL Kpyra M ero vacreu. IIpumensars
IIOJIYYEHHBIE YMEHNUS B ITPAKTUUECKUX 3a/1a9ax

6.9

HaxoauTe ocu WK HEHTPbl CHUMMETPUU QUTYP, IPUMEHSATH ABUKEHUS
IJIOCKOCTH B IPOCTEHIINX CIIy4asx

6.10

[IpuMeHATh TIOMy4YeHHBIC 3HAHUS Ha TIPAaKTHKE — CTPOUTH
MaTEMaTUYECKUE MOJETH IS 3aJad PEaTbHOW KU3HU U TPOBOIUTH
COOTBETCTBYIOIIME  BBIUUCICHUS C  MPUMEHEHHEM  IOJ00US
U TPUTOHOMETPUYECCKUX (PYHKIMI (MONB3YsICh, TIAE HEOOXOIUMO,
KaJIbKYJIITOPOM)

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 371EMEHT COAEPIKAHUS
1 Uucna u BEIYUCIEHUSA
11 PannonanbHbie yucia, UppalMOHaIbHbIE YACIA, KOHEUHbIE U OECKOHEUHbIE
' JIECATUYHBIC IPOOH
MHOXECTBO JIEWCTBUTENBHBIX YHCEN, JEUCTBUTENBHBIE 4YHCIA Kak
12 OecKOHEUHbIE JAecATUYHbIE ApoOU. B3aMMHO OJHO3HAUYHOE COOTBETCTBHE
' MEXIY MHOMXECTBOM JICMCTBUTENIBHBIX YUCEI M KOOPAWHATHOM MPSIMOM.
CpaBHEHHE NEHCTBUTEIBHBIX YUCEI
1.3 Apudmernyueckue 1eUCTBUS C IEUCTBUTETLHBIMUA YUCTIAMU
N3mepenust, npuOamxeHusi, ONeHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MHUpa, IJIUTEIBHOCTh MPOLIECCOB B OKpy:karomem mupe. [IpubnmxeHHoe
' 3HAUEHHWE BEIUYMHBI, TOYHOCTh MpuOIKeHus. OKpyrieHue Yuced.
IIprkuaka v OLEHKA PE3YyIbTATOB BBIUYNCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | YpaBHEHHS C OJHOW EPEMEHHON
2.2 JluneriHOE ypaBHEHUE. PellieHrne ypaBHEHUI, CBOAAIIMXCS K TUHCUHBIM
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2.3 KBanparnoe ypaBHeHue. Penienne ypaBHEHUM, CBOASIUXCS K KBaIPATHBIM
24 bukBaapatrHoe ypaBHeHue. Ilpumepsl pelieHUss ypaBHEHUW TPEThEH
' Y YETBEPTOM CTEIEHEU Pa3I0KEHUEM HA MHOKHUTEIU
2.5 Petrenrie 1poOHO-paIMOHaNIbHBIX YPABHEHUN
2.6 Cucrtembl ypaBHCHUI
2.7 VYpaBHeHue ¢ IByMs IEpEMEHHBIMU U €10 Tpaduk
2.8 | Pemenwne cucreMm ABYX TUHEHHBIX YPAaBHEHHM C IBYMS TIEPEMEHHBIMH
29 Pemenne cucrem AByX ypaBHEHUI, OTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe —
' BTOPOI1 CTENIEHU
210 |I'paduueckas HHTEpHIpETAIMS CUCTEMbI YPABHEHUM C IByMs NTEPEMEHHBIMU
2.11 | PemeHne TeKCTOBBIX 3a/1a4 ajdreOpandyecKuM Criocooom
2.12 | YucnoBble HEpaBEHCTBA U MX CBOWMCTBA
2.13 | PemieHue TMHEHHBIX HEPABEHCTB C OJIHOM MEpEMEHHOM
2.14 | Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOMN
2.15 | KBagpaTHble HEpaBEHCTBA
516 ['padmueckass uHTEpIIpeTalvsd HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' IIepEMEHHBIMU
3 OyHKIUN
31 KBagparnunas QyHkuus, ee rpaguk u cpoiictBa. [lapabona, KoopaIuHATHI
' BEPIIHUHBI TapadoJIbl, 0Cb CUMMETPUHU MAapadOoJIbl
3.2 | I'paduxu pynkmmii y = kx, y = kx + b u ux cBoiictBa
3.3 I'paduku pynkumii Y = _, y = X u ux cBoiicTBa
X
34 | I'papuxu pynkuuii Y =~/X, Yy = |X| u ux cBolicTa
4 YucoBble ocae10BaTebHOCTH
Omnpeznenenve W CHocoObl 3aJaHUsl YMCIOBBIX IOCJIENOBATEILHOCTEN.
4.1 3ajaHue TOCJIeIOBATEIbHOCTH PEKYpPPEHTHOU Qopmynioln u  dopmyion
N-To 4ieHa
42 Apudpmernueckas nporpeccusi. opmynsl N-ro wieHa apuPpMeTHnIecKoin
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB
43 I'eomerpuueckas mnporpeccusa. Popmyibl N-TO 4jleHa TIE€OMETPUYECKON

IIPOTPECCUU, CYMMBI IIEPBBIX N YIECHOB
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N3o00pakeHne 4ieHOB apu(PMETHUECKON M TeOMETPpUUYECKOW MpOrpeccuit

4.4 TOYKaMU Ha KOOPJIAMHATHOM IIJIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHUHUATbHBIN
poct
4.5 | CiioXHbl€ NPOIIEHTHI
5 BeposaTHOCTh U cTaTUCTHKA
[IpencraBnenne AaHHBIX B BUAE TaONWI, Juarpamm, TpaduKos,
51 WHTEpIIpeTanusi AaHHBIX. UTeHWe HW ToCTpoeHHe TabJiuil, AuarpaMm,
rpaduKOB 1O peaTbHBIM JTAHHBIM
5.2 [TepectanoBkuU U akTOpHAT
5.3 CoueTraHus ¥ YUCIIO COYETAaHUN
5.4 Tpeyronbauk [1ackans. Pemienue 3aaa4 ¢ MCMOIb30BaHUEM KOMOWHATOPUKHT
55 ['eomerpuueckass BeposiTHOCTh. CilydailHbI BBIOOP TOYKU U3 (UTYPHI
' Ha MJIOCKOCTHU, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
5.6 Ucnwitanue. Ycnex u Heynada. Cepust HICTIBITAHUM 10 TIEPBOro ycrnexa
57 Cepust ucnisitanuii bepaysmmm. BeposTHOCTH COOBITHIT B CEpUN UCTIBITAHUI
' bepnymiu
5.8 CrnydaiiHasi BETMYMHA U paclpeIeIEHHE BEPOSTHOCTEM
59 Marematudeckoe OXujaHue u gucrepcus. [IpuMepsl MaTeMaTU4ecKoro
' OKMJIaHHS KaK TEOPETHUUYECKOI'0 CPETHET0 3HAUYCHUSI BETUIUHBI
510 MaremaTn4eckoe OXUJIaHUE U JUCIEPCUS CIIyYaWHOW BEIWYMHBI «UHUCIIO
' YCIIEXOB B CEpUM UCIIBITAaHUN bepHyum»
511 ITonsTHE 0 3aKOHE OONBIIKX ynced. Mi3MepeHne BepOsSITHOCTEH ¢ IIOMOIIBIO
' 4acToT. Posib 1 3HaueHne 3aKoHa OOJIBIIMX YKCEN B PUPOJIE U OOIIECTBE
6 ['eomerpust
6.1 Cunyc, xocunyc, Tanreac yrioB or 0 mo 180°. OcnoBHOE
' TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMyIibl puBeAEHUS
Pemennie TpeyronbHukoB. Teopema KOCMHYCOB U TEOpeMa CHHYCOB.
6.2 Pelienrie mpakTHUEeCKHUX 3a7ad C KMCHOJb30BAHHEM TEOPEMBI KOCHHYCOB
U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 HpOM3BENEHUU OTPE3KOB XOPJl, TEOPEMBI O MPOU3BEAECHUU
' OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KacaTeIbHOU
6.5 Bektop, nuHa  (MOAyJib)  BEKTOpa, COHANPABICHHBIE  BEKTOPHI,

IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPBI, KOJJIMHCAPHOCTH BCKTOPOB,
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PAaBCHCTBO BCKTOPOB, OIICpAallMM HAd BCKTOPAMH. Paznoxxenue BCKTOpa
10 ABYM HCKOJUUIMHCAPHBIM BEKTOPpaAM

KOOpI[I/IHaTI)I BCKTOpaA. CK&J’I}IpHOG IMPOU3BCACHNUC BCKTOPOB, IIPUMCHCHHNC

6.6
JUTS HAXOXKJICHUS JUTUH U YTIIOB
JlekapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS IPSIMOU U OKPYKHOCTHU
6.7 | B KOOpAMHATAX, MEPECeUECHNE OKPYKHOCTEH U MPSAMBIX. MeToa KOOpAuHAT
U €ro NPUMEHEHHE
6.8 | [IpaBunbHBIC MHOTOYTOJBHUKH
6.9 JlnuHa okpyx)HOCTH. ['pagycHas u paauanHas Mepa yriia, BEIYUCICHHUE TJTHH
' AYT OKpY)KHOCTEH
6.10 | I[lmomaap kpyra, CEKTOpa, CErMeHTa
6.11 JIBM>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUryp (dJ€MEHTapHbIE

npeactasnenust). [lapannensueiii nepenoc. [ToBopot
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HNEPEYEHD (KOAU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
INPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA U 3JIEMEHTOB
COILEPXKXAHUSA ITO MATEMATHUKE

Ji1st mpoBeAeHUSI OCHOBHOI'O T'OCYAapCTBEHHOI0 3K3aMEHa 110 MaTeMAaTHKe (J1ajnee —
OI'D mno wMaremaTuke) UCHOJB3YyeTCS TMepedeHb (KOAU(PUKATOP) MPOBEPSEMBIX

TpebOBaHMI K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOW MpPOrpaMMbl

OCHOBHOI'O 06HIGFO O6p3,30BaHI/ISI " 3JICMCHTOB COACPKAHUA.

IIposepsiembie Ha OI'D Mo mareMaruke TPeOOBaAHUA K pe3yJibTaTaM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHO NPOrPaAaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus

Kon
TIPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiemble TpeOOBaHMUS K MMPEAMETHBIM Pe3yJIbTaTaM OCBOCHHUS
OCHOBHOU 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIIETr0
obOpazoBanus Ha ocHoBe I'OC

1

YMeHHne onepupoBaTh MOHSATHUSMHM: MHOYKECTBO, ITOAMHOXKECTBO,
omnepanuy HaJ MHOXXECTBAMHU; YMEHUE OIEPUPOBATH IOHATHUAMM:
rpad, cBA3HBIA rpad, nepeBO, LUK, NPUMEHITh UX IMPU PELICHUU
3a/1a4; yMEHHE UCTO0Ib30BaTh IpapuuecKoe MpeicTaBICHUE MHOKECTB
JUISL OITACAHUS PEATbHBIX MPOLECCOB U SIBJICHUN, IPU PEUICHUHN 3a/1a4
U3 JPYrux y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUAMHA: ONPENCIIEHUE, aKCUOMA, TEOpEMa,
JIOKa3aTeIbCTBO; YMEHHUE pPAaClO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHMS, IPUBOJINUTH IPUMEPbl U KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUSA BBICKa3bIBaHUN

YMeHHne onepupoBaTh NOHATHUAMM: HATYPAJbHOE YMCIIO, MHPOCTOE
U COCTaBHOE YMCIIO, ACIMMOCTb HATYPAIbHBIX YMCEN, IPU3HAKU
JNENUMOCTH, LIEeJI0€ YHUCIO, MOAYJIb Yucia, OOBIKHOBEHHAs ApOoOb
U JIeCATUYHAsL IpoOb, CTAaHJAPTHBIN BUJI YUCIIa, PallMOHAIEHOE YHUCIIO,
UppALMOHAIBHOE YHUCIO, apU(PpMETHYECKUH KBaJApPATHBI KOpEHb;
YMEHHE  BBINOJIHATH  JEHUCTBUA  C  4YUCIaMH, CpPaBHMBATh
U yHOPSAOYMBATH 4YHUCJA, IPEACTABIATH 4YMUCIAa HAa KOOPAMHATHOU
IPSAMOM, OKPYIUIATH 4YMCJIA; YMEHHE JelaTh INPUKUAKY U OLEHKY
pe3yabTaTa BbIYUCICHUN

YMeHne onepupoBaTh MOHATUSAMHU: CTEIEHb C LEIBbIM IOKA3aTENEM,
apuMeTHYecKuil KBaJApaTHbIA KOPEHb, MHOTOWIEH, ajredpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATYypaJbHOW CTEMEHH
Oonbllie €IUHMIIBI; YMEHHE BBINOJIHATh pPACUEThl MO (QopMyIiam,
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npeoOpa3oBaHusl  IENbIX, JIPOOHO-PAIlMOHANBHBIX  BBIPAKEHUHN
U BBIPOKCHUN C KOPHSIMH, Pa3j0oKCHUE MHOTOYJICHA Ha MHOXKUTEIIH,
B TOM 4YHCII€ C WCIOJIb30BaHHEM (OPMYT Pa3HOCTH KBaJpaTOB
W KBaJIpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MNOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE
C OIHOM IIEPEMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO
C IIEPEMEHHOW; YMEHUE pelIaTh JIUHEIHBIE U KBaJAPATHBIE YPABHEHUS,
TPOOHO-pAITMOHAIBHBIC YPABHEHUSI C OJHOW TEPEMEHHOW, CHCTEMBI
JIBYX JIMHEUHBIX YpPAaBHEHUH, JJUHENHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHblE W JIpOOHO-pallMOHAJbHbIE HEPABEHCTBA C OJHOMN
NIEPEMEHHOMN, B TOM YHUCIIE PU PELICHUM 3aa4 U3 JPYIUX MIPEAMETOB
M TPAKTAYECKUX 3a7a4y; YMEHHUE HCIIOJIb30BATh KOOPAWHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTB JUIsl M300pakKeHUs pelIeHUi
YPAaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpaPUK QYHKIINH, HYITH
byHKIIHUY, IPOMEXKYTKU 3HaKOMOCTOSIHCTBA, POMEKYTKHU
BO3pacTaHus, yObIBaHWS, HAWOOIbIIEE W HAUMCHBIICE 3HAUYCHHS
byHKIIUY; yMEHUE OTIepUpPOBaTh MOHSTUSIMU: npsimas
MPOIMOPIIMOHATILHOCTh, ~ JIMHEWHass  (QyHKIUS,  KBaapaTHIHAS
dbyHKIus, oOpaTHas MNPOMOPIMOHATBLHOCTh, Iapaboia, rurepooa;
yMeHUEe CTpouth rpaduku (YyHKIMA, HMCHOIB30BaTh TIpaduKu
Il ONPENENICHUs  CBOMCTB  IIPOLECCOB W 3aBUCUMOCTEW,
JUTSL pelIeHusT 3a/1ad W3 JIPYruxX Yy4eOHBIX MPEAMETOB M pPeaabHOU
KU3HU, YMEHHE BBIpaXaTh (opMyTaMu 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

YMeHnue OIEepUpPOBAThH HOHSTUSAMU: MOCJIEIOBATENbHOCTb,
apudmMernyeckass U TeOMETpUYECKass  IPOrPECcCUU;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH, (POPMYIIBI CYMMBI
U OOIIlero YjeHa MpH pelIeHuH 3a/a4, B TOM YHUCIe 3a7a4 U3 JIpYyrux
y4eOHBIX MPEAMETOB U PEaTbHOU KU3HU

YMeHue peliath 3a1aud pa3HbIX TUIOB (B TOM YHCJIE HA MPOIEHTHI,
JOIM U YacTH, JIBIJKEHHE, paboTy, ILIEHy TOBapOB U CTOMMOCTH
MOKYIOK U YCJIYT, HAJIOTH, 3aJ]a4i U3 00JIACTH yIpaBICHUS TUYHBIMU
U ceMeilHbiIMM (HMHAHCAMH); YMEHHE COCTaBIIATh BBIPAXKECHMUS,
YpPaBHEHHUs, HEPABEHCTBA M CHCTEMbl TIO YCJIOBHIO 33J1a4H,
UCCJIEIOBATh MOJYYEHHOE PEIIEHUE U OIICHUBATh MPaBI0N0I00HOCTh
MOJIy4YE€HHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUSMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimasi,
7y, JOMaHasi, yrojl, MHOrOyrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
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Y PaBHOCTOPOHHUM TPEYTrOJbHUKHU, NPSMOYIOJIbHBIA TPEYTOJIbHUK,
MeanaHa, OMCCEeKTpUca M BbICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK,
napajuiesiorpaMM, pomO, TPSMOYTOJbHHUK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemiath 3aJaud, B TOM YHUCJIE U3 TOBCEIHEBHOM
JKA3HU, Ha HAXOXICHHUE I'C€OMETPUUYECKUX BEIUYUH C NPUMEHEHUEM
U3YYEHHBIX CBOMCTB pUryp u pakToB

10

YMeHue oIrepupoBaTh IMOHATHUSMH: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MAPaUICTbHOCTh M MEPHNEHIUKYISIPHOCTD TPSIMBIX,
Yroln MEXKIYy MPSMBIMH, TEPICHAMKYJAp, HAKIOHHAs, IPOCKITHS,
noso6ue puryp, mo00HBIE TPEYT OIBHUKUA, CAMMETPHSI OTHOCUTEITEHO
TOYKM W TIPSIMOH; yYMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHIO
U nogodue GuUryp, MapauieTbHOCTh U MEePICHANKYIIPHOCTh MPSIMBIX
B OKPY’KaIOIIEM MHPE

11

YMeHue ornepupoBaTh MOHSATUAMH: [IJIMHA, PACCTOSIHUE, YIoil
(BeMYMHA yTila, CHHYC M KOCHUHYC yrja TPeyrojbHHKa), MIIOMNIA/lb;
YMEHHUE OLIEHUBATH Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; yMEHUE NPUMEHATH (QOpMyINbI TMepuMeTpa | IUIOUIAJH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYXHOCTH W IUIOIIAJHM Kpyra, o0Obema
MPSIMOYTOJBHOIO TMApaJUIENENUIea; YMEHHE NPUMEHATh MPU3HAKU
paBEHCTBAa TPEYTOJILHUKOB, TEOPEMY O CYMME YTIJIOB TPEYTOJIbHUKA,
TEOpEMY [Tucgaropa, TPUTOHOMETPUYECKHUE COOTHOIIEHUS
JUTSl BBIYMCIIEHUS JJIMH, PACCTOSIHUM, MJIOIIAeil

12

YMeHue wu300paxkaTh IUIOCKHME QUTYphl U HMX KOMOHWHAIWH,
OPOCTPAHCTBEHHBbIE (QUTYPBI OT PYKH, C TOMOINBIO YEPTEKHBIX
WHCTPYMEHTOB M D3JIGKTPOHHBIX  CPEACTB MO  TEKCTOBOMY
WM CUMBOJIbBHOMY OIMCAHHIO

13

YMeHue  onepupoBaTh  NOHATUSAMH: IIPSAMOYIOJIbHAs  CHUCTEMA
KOODAWHAT; KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOPAa HA YMUCIO, CKALIPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHME HCIOJIb30BaTh BEKTOPbl W  KOOPAWHATHI
JUISL IPEACTABIIEHUS JAHHBIX U PEIIEHUs 3a7a4, B TOM YUCIIE U3 IPYTHUX
y4€OHBIX TIPEAMETOB U PEaTbHOMN KU3HU

14

YMeHne omepupoBaTh MOHITHSIMH: CTOJIOMKOBBIE W KpPYTOBBIC
auarpaMMbl, TaONMUIBI, cpemaHee apudMeTHdeckoe, MeauaHa,
HauOOJbIIIeE U HAUMEHBIIIEEe 3HAUCHHUS, pa3MaxX YUCIOBOI'0 Ha0Opa;
YyMEHUE W3BJEKaTh, WMHTEPIPETUPOBATH W  MPEeoOpPa3OBHIBATH
uH(pOpMaINIO, MPEACTABICHHYI0 B TaOMWIaX U HaA JUarpammax,
OTpaXKalolIyl0 CBOWCTBA M XapaKTEPHCTHKH PEaJbHBIX IPOIECCOB




denepanbHas pabouasi nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHb)

U SBJICHUM; yMEHUE paClO3HABaTb W3MCHUYMBBIE  BEJIMYMHBI
B OKPYXKaIOIIEM MUPE

15

YMeHue ornepupoBaTh MOHATHSIMHU: CIIyYallHBIA ONBIT (CIy4YalHBIN
DKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIA HCXO[)
CIIy4allHOTO ONbITa, CIIy4ailHOE€ COOBITHE, BEPOATHOCTH COOBITHS,
YMEHUE HaXOAUTh BEPOATHOCTH CIY4YallHbIX COOBITHMIl B OIBITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHUE PELIaTh
3aJlayd METOJIOM OpPraHMW30BAHHOrO Mepedopa W C UCIOJIb30BAHUEM
NnpaBUjia YMHOXKEHHUS, YMEHHUE OIICHHWBATh BEPOSITHOCTH PEATbHBIX
COOBITUII W SBIICHUW, MOHUMATh POJIb MPAKTHYECKH JTOCTOBEPHBIX
U MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPEe U B JKHU3HH,
3HAKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHUI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIMX YUCEN U €r0 POJIbIO B MACCOBBIX SIBIICHUSAX

16

YMeHue BbIOUpaTh MOAXOIAIIMNA M3YYCHHBIM METOA MJIS pPelIeHUs
3aJla4¥, TMPUBOJUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN
B IPUPOJE U KU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMaTUKHU
B MHCKYCCTBE, OIIMCBIBATH OTHECIbHBIC BbIJAIOIIUECS PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTUS MATEMATUKHA KAK HAYKH, MPUBOJUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTE€UECTBEHHOM
Y BCEMUPHOUW UCTOPUU

IlepedeHnb 3j1IeMEHTOB coAep:KaHUsA, IpoBepseMbIx HAa OI'D mo maremaTuke

Kon [IpoBepsieMblii 3JIEMEHT COJEP>KaHMUS
1 Yucna v BEIYUCIICHUSA
1.1 HarypanbHbie u nensie yncna. [IpuzHaky AeTMMOCTH LENBIX YACET
1.2 OOBIKHOBEHHBIE W  JICCATHYHBIE JpOOH, TPOIEHTH, OECKOHEUHBIE
MEepUOANYECKUE TPOoOH
1.3 | PammonanpHbie uuclia. ApUPMETHUECKHE ONEpalliu C PanuOHATbHBIMU
qHUCIIaMU
1.4 | lefictBurenbHble uncia. ApupMeTHIeCKre Onepaluu ¢ JeHCTBUTEIbLHBIMU
qHUCIIaMy
1.5 | IIpuGnmkeHHbIC BBIUYMCICHUS, MPAaBWIA OKPYTJICHUS, PUKUAKA M OICHKA
pe3yJibTaTa BEIYUCICHUN
2 AnreOpandeckre BBIPaKECHUS
2.1 BykBeHHble BbIpakeHUs (BbIpaKEHUs C IEPEMEHHBIMMU )




denepanbHas pabouasi nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHb)

2.2 | Crenenb c nenbM mnokasareneM. CTeneHb ¢ palliOHAIBHBIM MTOKa3aTelleM.
CBolicTBa cTENEHU
2.3 | MHOrouwieHsl
2.4 | Anrebpandeckast 1poOb
2.5 | Apudmerndeckuii KOPEHb HaTypaJIbHON CTETCHHU. HeiicTBus
¢ apu(pMETHIECKIMH KOPHSIMHU HATYpaJIbHOUN CTEIEHU
3 VYpaBHEHUs U HEPABEHCTBA
3.1 | Lensie u 1poOHO-parioHANbHBIE ypaBHeHUsI. CHCTEMBI U COBOKYITHOCTH
YpaBHEHUU
3.2 | lensie u npoOHO-paIioHaIbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 YucoBble Mocne0BaTebHOCTH
4.1 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJIaHUS ITOCIIEI0BATEILHOCTEH
4.2 | Apudmernueckass U reomerpuyeckas mnporpeccur. Dopmyra CIOKHBIX
MPOIICHTOB
5 DyHKIIUN
5.1. | ®yskmus, cmocoObl 3amanus (ysHkuuu. [paduk Pyakumun. O6nacts
ONpeeNeHnsT M MHOXEeCTBO 3HaueHud ¢yHkuuu. Hynmu QyHkmum.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKITUH.
MakcumMyMbl ¥ MUHUMYMBI (QyHKIuM. Hawubosnbliee M HauMeHbllee
3HaYeHHe (PyHKLIHUU Ha IPOMEKYTKE
6 KoopannaTel Ha NpsIMOY U IUTOCKOCTH
6.1 | Koopaunatnas npsimas
6.2 | lexkapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpust
7.1 ['eomerpuueckue GUTyphl U UX CBONCTBA
7.2 TpeyroapHUK
7.3 | MHOrOyronbHUKHU
7.4 OKpY>XHOCTb U KpYyT
7.5 N3mepenne reomeTpuyecKrux BEINYrH
7.6 | BekTopsl Ha MIOCKOCTH
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8 BeposTHOCTh B cTaTUCTHKA
8.1 OmnucaTenpHast CTAaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxkecTBa
8.5 I'padsr




