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QdenepanbHas pabouas mnporpamma mo ydyeOHOMY mnpenMery «MaremaTtukay
(6azoBbIl ypoBeHb) (mpenmeTHass oOnacth «MaremaTuka u uHpopMatukay) (maiee
COOTBETCTBEHHO — IMPOrpaMMa 10 MaTEMAaTUKE, MaTEMATHKA) BKJIFOYAET MOSICHUTEIIbHYIO
3aMMCKy, CoJepKaHue OOy4YeHHUs, IUIaHUPYyEeMble pPe3yJbTaThl OCBOCHMS IMPOTrpPamMMbI
Mo  MaTeMaTUKe, TeMaTH4YeCcKoe  IUIAHMpPOBaHHWE, IMepedyeHb  (KoAu(UKaTop)
pacnpeleleHHbIX IO KiIaccaMm IMpOBEpSIeMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUsl U JIEMEHTOB
COJlepKaHMsI MO MaTeMaTHKe, NepedeHb (KOAU(PUKATOp) MpOBEpsSEMbIX TpeOOoBaHUMN
K pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTesIbHOW MPOTrpaMMbl OCHOBHOT'O OOILETO
o0pa3oBaHus U FJIEMEHTOB COAEPKaHUs 110 MaTeMaTHKE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MatemaTuke Mg oOydarommxcss 9—9 kiaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B mporpamMme Mo MareMaTUKE YYTE€HBbI UAEHU U TOJOKCHUS
KOHIICTIIINY Pa3BUTHS MaTeMaThyeckoro odpasoBanus B Poccutickoit deneparum.

[Ipeamerom MaTeMaTHKU SBJISIIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPhI HAIIEro MUpa —
NPOCTpPAHCTBEHHbIE (OPMBI W  KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIINX,
yCBaMBaEMbIX B HEMOCPEICTBEHHOM OIbBITE, J0 JOCTATOYHO CIIOKHBIX, HEOOXOIMUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX M IPUKJIAAHBIX UAeH). Maremaruueckue 3HaHUSI 00ECIIeUUBAIOT
NOHUMAHHUE TPHUHIIUIIOB YCTPOWCTBA M HCHOJb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE W UHTEPOPETALMIO COLUMAJIBHOM, 5SKOHOMHUYECKOH, MOJIUTHYECKOU
uH(GOpPMAIINH, [Al0T BO3MOXXHOCTH BBITIOJIHSTH PACUEThl U COCTABIATH AJITOPUTMBI,
HaXOAUTh U MPUMEHSTH (DOPMYJIbI, BIAJAETh MPAKTUUECKHUMH MPUEMAMU FT€OMETPUUECKUX
U3MEpPEHUH M TOCTPOCHHM, YMTaTh WH(GOpPMAIIHMIO, MPEACTABICHHYIO B BHUJE TaOJIMII,
auarpaMM U rpauKoOB, JKUTh B YCJIOBHUSX HEOMPENEICHHOCTH ¢ TOHUMATh
BEPOSTHOCTHBIN XapakTep CIy4yalHbIX COOBITHMA.

N3ydyenne marematuku (HOpMHUpPYET y OOYYAIOMIMXCS MaTeMaTUYECKUM CTHIIb
MBIIUICHUS, MPOSBIISIIOUIMNCSA B ONPENEIICHHBIX YMCTBEHHBIX HaBblkax. OOyuaroniuecs
OCBAaMBAIOT TAKUE MPUEMbl M METOJbl MBIIUICHUSA, KaK HMHIYKUHS W JAeTYyKIIHS,
000011IeHre W KOHKPETU3allis, aHallu3 U CHHTE3, KiIacCU(UKAIMsI ¥ CHCTEMaTH3aIlHs,
abctparupoBanue 1 aHaorusa. OOBEKTHI MATEMATHIECKUX YMO3AKIIOUEHUH, MPAaBUIIa X
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHHI, CHOCOOCTBYIOT
BBIpa0OTKE yMeHHS (OPMYIHPOBATH, OOOCHOBHIBATH W JOKA3bIBATH CYXKIACHHS, TEM
CaMbIM Pa3BUBAIOT JIOTMYECKOE MblIlIeHUe. V3yueHne maTeMaTukud OOecrneuyrBaeT
dbopMHupOBaHUE ANTOPUTMHUYECKOW KOMITIOHEHTHI MBINIJICHUS W BOCIHUTAHWE YMEHUH
NEeUCTBOBaTh MO  3aJaHHBIM  QJIrOpUTMaM,  COBEPIICHCTBOBATb  WM3BECTHBIC
U KOHCTPYHpOBaTh HOBble. B mponecce pemieHds 3agady — OCHOBHOM yueOHOM
NEATeNIbHOCTH Ha YpOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpYECKas W MpUKIaJHas
CTOPOHBI MBIIILJICHHUS.



OOyueHne MaTeMaTUKE JAaeT BO3MOXHOCTh Pa3BUBATh y OOyYalOlUXCS TOUYHYIO,
palMoHaIbHYI0 U MHGOPMATUBHYIO pe4b, YMEHHE OTOUpATh HanboJee MOAXOASIINE
SI3bIKOBBIC, CHUMBOJIMYECKUE, TpadUyecKue CpeCcTBa IS BBIPAXKEHUS CYXICHUN
Y HarJsiTHOTO UX MPEICTABICHUS.

[Ipu u3ydyeHHM MaTeMaTUKH OCYILIECTBISETCS OO0Iee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEIIBHOCTU, MPEACTABICHUSIMHA O TIPEAMETE U METOJaX MaTEeMaTHKH,
UX OTJIMYUM OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MIPUMEHEHUSI MAaTEMATUKH JIJIsl PEUISHUs HAYYHBIX U MPUKIQIHBIX 3a7a4.

[TpuoputeTHBIMU 1IETSIMH O0YYEHUSI MaTEMaTUKE B 5—9 Kiaccax sIBISIOTCS:

dbopMupoBaHUE IEHTPAIBHBIX MAaTEMATHYECKUX TMOHATUNA (YUCTIO, BEIMYMHA,
reomeTpuueckas ¢urypa, TepeMEHHasl, BEPOSTHOCTb, (YHKIIHUS), OO0ECIeUnBarONIUX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUUECKOTO 00pa30BaHMs 00YyUaIOIIUXC S,

NoJBEJCHNE OOYyYalolUXCs Ha JOCTYMHOM IS HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEeMaTUKH U OKPY>KAIOIIETO MHUpPA, TOHUMAHUE MAaTEeMaTUKA KaK YacTH
0011Ie# KyJIbTYPhI YEJIOBEUYECTBA,

pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH 00yuarommxcs,
MO3HABATEILHOM aKTUBHOCTH, MCCJIEIOBATEIILCKUX YMEHHM, KPUTHYHOCTH MBIIICHUS,
UHTEpeCca K U3YYCHUIO MAaTEMaTUKH;

dopMupoBanue GyHKIUOHAIBHOW MAaTeMAaTHUYECKOM T'PAMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSBICHUS MATEeMAaTHUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEU
B peajJbHBIX XKU3HEHHBIX CHUTYAIUSAX U MPU M3YyYEHUU JPYTUX y4eOHBIX MPEIMETOB,
NpPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEW, (OopMymupoBaTh HX Ha S3bIKE
MaTeMaTUKA W CO3[1aBaThb MAaTEMaTUYECKHE MOJENIH, MPUMEHATh OCBOCHHBIN
MaTeMAaTHYECKU anmapar Juisl pPEelICHUs MPaKTUKO-OPUEHTUPOBAHHBIX  3a7ad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YyIbTATHI.

OcHOBHBIE JJUHUH COJEPKaHUs IPOrPaMMbl IO MaTeMaTtuke B 59 knaccax: «Hucna
U BBIUHCICHUA», «Anredpa» («AnreOpandeckue BBIPAKCHUSA», «YPaBHEHUS
U HepaBeHCTBay), «DyHkuum», «l'eomerpus» («I'eomerpuueckue GUTYpBI U HX
CBOMCTBa», «/3MepeHue reoMeTpuyecKuX BEJIHYHMHY»), «BeposTHOCTh U CTaTUCTHKAY.
JlaHHbBIE JTMHUM Pa3BUBAIOTCS MapaJUIeIbHO, Ka)XJas B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JpYyroil, a B TECHOM KOHTAKTE
Y B3aUMOJCHCTBUMU.

Copaep:xaHue nporpaMmbl O MaTEMAaTUKE, paclpeeIEHHOe MO rojJaM OOy4eHHUs,
CTPYKTYPUPOBAaHO TakUM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM, MNPUHIIMIUAIBHBIM
BoIlpocaM  oOydwaromuecss — oOpalialinch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUC
MaTeMaTUYeCKUMHM TOHATHSIMA M HABBIKAMHU OCYILIECTBIISUIOCH IOCJIENOBATEIBHO
M TIOCTYMaTeNbHO, C COOJIIOJICHHEM MPHUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYAJIKCh B OOIIYI0 CHCTEMY MATEMaTHYECKHX IMPEJCTaBICHUN oOydaronumxcs,
pacuupsisi v yriryosisi ee, o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBA3U.

B cootBerctBUr ¢ ®I'OC OOO mareMaruka sBISIETCS 00s3aTENbHBIM YYEOHBIM
IIpeAMETOM Ha YPOBHE OCHOBHOIo oOmiero oOpaszoBanus. B 5—-9 kiraccax maremarnka



TPaAUIIMOHHO U3yYaeTCsl B paMKax CIEIYIOIUX YYEOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Marematuka», B /—9 Kiaccax — KypcoB «Aunredpa» (BKIOYasi 31€MEHTbl CTATUCTUKU
U Teopuu BeposiTHocTel) u «l'eomerpusi». IlporpamMmmMoil mo MareMaTUKe BBOJUTCS
CaMOCTOSITEIbHBIN yueOHbIN Kypc «BeposSTHOCTb U CTATUCTHUKA.

OO6mee 4KMCIIO YacoB, PEKOMEHAOBAHHBIX JJIsi M3y4YEHUS MaTeMaTUKH (0a30BBIif
YpPOBEHb) Ha YPOBHE OCHOBHOTO 00I1Iero ooOpazomBanus, — 952 wyaca: B 5 Kkiacce —
170 uwacoB (5 wacoB B Hememo), B 6 kmacce — 170 yacoB (5 yacoB B HeaeNmo),
B 7 kmacce — 204 gaca (6 gacoB B Hezeno), B 8 kinacce — 204 vaca (6 yacoB B HeIENIO),
B 9 kacce — 204 yaca (6 4acoB B HEACIIO).



IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne MareMaTWKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSI HAMPABIEHO
Ha JOCTH)KCHHE OOYYalONIMMUCS JUYHOCTHBIX, METampeIMETHBIX M TPEIMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTaTOB OCBOCHUSI YUEOHOTO MIpeIMETA.

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE ~ pe3ylnbTaThl  OCBOCHHMS ~ MPOrpaMMbl MO  MaTeMaTHKe
XapaKTEepU3yHOTCSL:

1) maTpuoOTHYECKOEe BOCTIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIIOMY W HACTOSIIEMY POCCHICKOW MaTeMAaTHKH,
IICHHOCTHBIM OTHOIIIEHUEM K JTOCTHKEHHSIM POCCUHCKHX MaTEMaTHKOB M POCCHICKON
MaTeMaTUYECKOW IIMKOJBI, K WCIOJB30BAHUIO STUX JOCTWKCHHWH B JPYrUX HayKax
U IPUKJIAIHBIX cepax;

2) rpakIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIHTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00513aHHOCTEN Ipak/laHWHA U pealiu3alliy €ro Ipas,
NpPEJICTAaBIEHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, ABJICHUMA, IPOLIETYP TPaXKIAHCKOTO 0011ecTBa (HAIPUMED, BBIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO STUYECKHX TMpOOJEeM, CBSI3aHHBIX C NPAKTUYECKUM
NpPUMEHEHHEM JOCTI)KEHUW HayKHd, OCO3HAHHUEM BaKHOCTH MOPAIbHO-3TUYECKUX
IIPUHIIMIIOB B IEITEIHOCTH yYEHOTO;

3) Tpy0BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AKTHBHOE YYacTUE€ B pEIICHUM MPAKTUYECKUX 3a7ad
MaT€MAaTUYE€CKON  HAMpaBIEHHOCTH, OCO3HAHWEM  BAXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TMPOTSDKEHUMM BCEH IKU3HM IS YCIENTHOW MpodecCHOHAIBHON
JESTENBPHOCTA W Pa3BUTHEM HEOOXOIWMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHUEM WHJIMBUIYAIbHOW TPACKTOPHH OOpa30BaHMS W JKU3HECHHBIX IUIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHNE:

CIIOCOOHOCTBIO K  OMOIIMOHABHOMY M 3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, pEIICHHH, PpACCYXICHUH, YMEHUIO BHUICThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS

OpHEHTALMEN B AEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSA YeJOBEeKa, MPUPOJIbl U 0OIlecTBa,
MMOHMMaHHEM MaTEMaTUYECKOW HayKU Kak c(ephbl YEIOBEUECKOM J1eATeIbHOCTH, 3TAMNOB
€€ pa3BUTHS W 3HAYUMOCTM JUIA PAa3BUTHS LHMBWIM3ALWAH, OBJIAJCHHEM S3BIKOM
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MaTeMaTMKd M MAaTeMaTHYCCKOU KyJ'IBTypOﬁ KaKk CpcaACTBOM IIO3HAHUA MHUpA,
OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH I/ICCJIGI[OBaTeJIBCKOfI JACATCIBHOCTH,

6) ¢puzuueckoe BOCIIMTaHHE, (¢popmMupoBanue KYJIbTYPbI 310POBbA
¥ SMOLIMOHAJILHOI'0 0/1ar0NOJIyYus:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTUYECKUE 3HAHUSA B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUs 370pOBOro oOpas3a JKM3HU (340pOBOE NMHUTAaHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATHH U OTAbIXA, pETryJsApHas pU3nUYecKast aKTUBHOCTD), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcuy, MpPU3HAHUEM CBOEro IpaBa Ha OWIMOKY M TaKOro € IpaBa JPyroro
YEJI0BEKA;

7) KOJIOTHYECKOEe BOCTIUTAHHE:

OpUEHTaluMel Ha NPUMEHEHHE MaTEeMaTUYEeCKUX 3HAHMW J/JId pelleHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPY’KaIOIIEeW Cpenbl, MIIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX
BO3MOXKHBIX TOCJIEJICTBUM JUIsl OKpY)KaroIIel cpeabl, OCO3HAHHEM TI00aibHOIro
XapakTepa HKOJIOrMYeCcKUX MpoOIeM U MyTe UX peleHus;

8) apanTanusi K N3MEHSIIOIIUMCSl YCJIOBHSIM COIHATIBHOW W MPUPOTHOI Cpe/ibl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBHUSIX HEOMPEACIICHHOCTH, IMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU 4epe3 IMPAKTUYECKYIO NESITENIbHOCTb, B TOM YHCIIE YMEHHUE
YUUTBCSA Y APYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM NI€ATENbHOCTH HOBbIE 3HAHMS,
HABBIKM U KOMIIETEHIIMU U3 ONbITA JPYTHUX;

HEOOXOIMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie (HOPMYITHUPOBATH
UJieH, TIOHSTHS, TUTIOTE3bl 00 0OBEKTaX U SBJICHUAX, B TOM YHCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U AeicTBuUs, (HOPMYIUPOBATH U OIEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbraTe 0cBOGHUS MPOTrpaMMBbI 10 MATEMATUKE Ha YPOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHusi y obOydarorierocss 0ynyT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThI,
XapaKTEPU3YIOMIMECS OBJIAJICHUEM T[103HABATEIbHBIMU YHUBEPCAIBHBIMU YYEOHBIMU
NEUCTBUSIMHA, KOMMYHUKATUBHBIMU  YHHUBEPCAIbHBIMU  YYEOHBIMU  JCHCTBUAMH,
PETYISITABHBIMU YHUBEPCAIBHBIMU YI€OHBIMU JIEHCTBUSAMH.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

[lo3HaBaTenbHblE ~ yHUBEpCajbHble  yuyeOHble  JE€MCTBUA  0O€CleurBarOT
dbopmupoBaHue 0a30BbIX KOTHUTUBHBIX MPOLIECCOB, OOYyYAIOIIUXCS (OCBOCHHE METOOB
MO3HAHUSI OKPYXKAIOLIEr0 MHUpa, MPUMEHEHUE JIOTUYECKUX, HCCIEI0BATEIIbCKUX
onepaiuii, yMmeHui pabotarb ¢ uHpopmanuei).



Ba3oBble joruueckue aeicTBUS:

BBISIBJISITh UM XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKK MaTEMaTUYECKUX
O00OBEKTOB, MOHSATUN, OTHOIICHUN MEXIY MOHATHUSAMHU, (HOPMYIUPOBATH OINpPEICICHUS
MOHSATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCUPUKAIMKM, OCHOBAHUS
7U1s1 0000IIIEHNS ¥ CpaBHEHUS, KPUTEPUH TIPOBOJUMOTIO aHAJIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC
U OTpUIIaTEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHUBOPEUUS
B (akTax, [aHHBIX, HAOIIOJEHUSX W YTBEPXKACHUSAX, TNpeajiaraTh KpUTEPUU
JUTSL BBISIBIICHHS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

IPOBOJIUTH BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX
Y MHJYKTUBHBIX YMO3aKIFOYEHUHN, YMO3aKITFOUEHUH 110 aHAJIOTUH;

pa3Ouparh  JOKa3aTelbCTBA  MAaTEeMaTHUYECKUX  yTBEpXKACHUH  (NIpsSMbIe
U OT TMPOTHUBHOTO), TIPOBOJUTH CAMOCTOSITEJIBHO HECIIOKHBIE JOKAa3aTeJIbCTBA
MaTeMaTH4YeCKUX (DaKTOB, BBICTpAWBaTh aAPTyYMEHTAIUIO, TMPUBOJIUTH MPUMEPHI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

BBIOMpATH CIOCO0 perieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelnieHusi, BbIOMpaTh Hanbosee MOAXOMAIIUNA C YYeTOM CaMOCTOSTEIbHO BBIJACICHHBIX
KPUTEPUEB).

Ba3oBble ucciaeaoBatebCKHe AeCTBHA.

UCIIOJIb30BaTh  BOMPOCHI KaK HCCIIECIOBATCIIbCKUH HMHCTPYMEHT IIO3HAHWS,
dbopmynupoBaTh BOIPOCH], (PUKCUPYIOIINE MPOTHBOpEUYHe, TPoOIeMy, CaMOCTOSTEIBHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOIO
[TO3ULINI0, MHEHHE;

IIPOBOJMUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY IIJIaHY HECJIOMKHBIA AKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOT0 00BhEKTa,
3aBUCHMOCTEH 00BEKTOB MEXKy COOOM;

CaMOCTOSATETILHO (POPMYJIHPOBATH OOOOIIEHUS W BBIBOABI MO0 PE3yJbTaTaM
MIPOBEJCHHOTO HAOIOACHUS, HCCISIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IOTYYEHHBIX
pe3yIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKKe BBIJIBUTAThH
MIPEIOJIOKEHNS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBUSIBJISITh ~ HEJOCTATOYHOCTh W M30BITOYHOCTh  HUHPOpPMAIUHU, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a/1a4H;

BBIOMpaTh,  AHAJIU3UPOBATh,  CHUCTEMATU3UPOBATH U  HUHTEPHPETUPOBATH
MH(pOpMaLINIO Pa3IMYHBIX BUAOB U (POPM IpeCTaBICHUS;

BbIOMpaTh (hOopMy MpeacTaBieHUs] MH(DOpPMAMU W WUIUTIOCTPUPOBATH peEllacMble
3a/1a4uy CXeMaMu, rarpaMMaMu, HTHOU rpaduKoil U UX KOMOMHALIUSIMU;



OLICHMBATh HAJEKHOCTh MH(OPMAIIMHU [0 KPUTEPHUSAM, IPEAJIOKEHHBIM yUUTEIEM
WK cHOPMYIHUPOBAHHBIM CAMOCTOSITENBHO.

KoMmMmyHUKaTHUBHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUA
KoMmmyHuMKaTHBHBIE  YHHUBEpCAJIbHBICE  Y4eOHBIE  JIEUCTBUS  0OOECIEUUBAIOT
c(hOpMUPOBAHHOCTH COLIMAIIBHBIX HABBIKOB 00YYaIOIIUXCS.

OO1enue:

BOCIIPUHUMATh W (POPMYIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSIMU
U LENsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BhIpakaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX
U TMUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy PELICHUs 3aJlauyd U MOJy4YEeHHBIM
pe3yibTaTam;

B XOJIle OOCYXJEHHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
poOJIeMbl, pelIaeMoi 3ajaud, BbBICKA3bIBaTh WJICH, HAIlCJICHHbIC HA MOWCK PEIICHUs,
COTIOCTABJISITh CBOM CYXICHUS C CYXIEHUSAMH JPYTUX YYaCTHHUKOB JHAJOra,
OOHapyXUBaTh Pa3IMYKMe U CXOJACTBO MO3UIIMH, B KOPPEKTHOH dhopme HOopMyIUpOBaThH
pa3HorjIacusi, CBOM BO3PaKECHUSI;

NPEACTaBIATh PE3yNbTaThl PEIICHUS 3aJayd, JSKCIEPUMEHTAa, HCCISAOBaHUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOHMpaTh (opMaT BBICTYIUICHHUS C YYETOM 3ajiad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUH.

CorpyaHunyecTBo:

MIOHUMATh W UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHTHOW U HHIUBUAYATBHON paOOTHI
NpY PEIICHUH YIeOHBIX MaTeMAaTHYCCKUX 3a/1a4;

NPUHUMATh 1Ieh COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBATH OPTaHU3aINIo
COBMECTHOU pabOThI, pacIpeaAesiTh BUIBI pabOT, JOTOBApUBATHLCSA, 00CYKAATh MPOIECC
U pe3ysbTaT paboThl, 00001aTh MHEHHSI HECKOJBKHUX YEIOBEK;

y4acTBOBaTh B TPYIIIOBBIX (Gopmax padoThl (0O0CYyXACHUS, OOMEH MHCHHSIMH,
MO3TOBBIC IITYPMBI U IPYTHE), BHIIOJHITH CBOIO YaCTh PAOOTHI U KOOPIUHUPOBATH CBOU
JICHUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl, OIEHWBAaTh KaueCTBO CBOETO BKJIaJa B OOIINIA
MPOIYKT TIO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIEe YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
PerynstTuBHbIE yHUBEpCANbHbIE YUEOHbIE NIEUCTBUSL 00ECIIeUnBalOT (POPMHUPOBAHHE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanms:

CaMOCTOSITEJIbHO COCTABJIAThH IUJIaH, aJICOPUTM PEIICHUS 3aJayd (WM €r0 4acTh),
BBIOMpaTh CHOCOO pElIeHUusT C Y4YeTOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4eTOM
HOBOU MH(OpMALIIH.
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CaMOKOHTPOIIB:

BIAJETh CIOCO0AMHU CaMOIPOBEPKH, CAaMOKOHTpPOJII IIpoLecca U pe3yJbTaTa
peleHns MaTeEMaTHYECKON 3a/1auu;

MPEABUJETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELIEHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B J€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAaWJEHHBIX
OLLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa JCATCIBHOCTU IIOCTABICHHOW LU
U YCIOBUSM, OOBACHATH MPUYUHBI JOCTUKEHUS WU HEJOCTHXKEHHUS II€JIM, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yibTaThl OCBOCHHS IMPOTPAMMBI TI0O MATEMAaTHKE IPEICTABIICHBI
no rogamM oOydeHUsI B paMKax OTJEIbHBIX Y4eOHBIX KypCOB: B 5—6 Kjaccax — Kypca
«Marematuka», B 7—9 kimaccax — KypcoB «AnreOpay», «leomerpus», «BeposaTHOCTB
U CTaTUCTHKA.
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OEAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpropuTeTHBIMU LIENSAMU O0yUYEHUSI MaTeMaTUKe B 5—06 Kilaccax sIBISIIOTCS:

NpoAOoDKeHnE (QOPMHUPOBAHMS OCHOBHBIX MAaTEeMAaTUUYECKUX TMOHIATHHA (YHCIIO,
BEJIMUMHA, TreoMerpuyeckas  ¢durypa), oOecneuuBarouuX  MPEeMCTBEHHOCTb
Y MEPCIEKTUBHOCTh MAaTEMATUUYECKOT0 00pa30BaHUs 00yUYalOIIUXCS;

pa3BUTHE WHTEIUICKTYaJlbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydaromiuxcs,
MIO3HABATEIbHONW aKTUBHOCTH, HWCCIIEIOBATEIbCKUX YMEHUH, WHTEpeca K H3YUCHHIO
MaTEMaTUKH;

NoJBEJICHHE OOYyJaIONIMXCS Ha JOCTYIHOM JJsi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATHKH M OKPYKAIOIIETO MHUPA;

dopmupoBanue (PyHKIMOHATBHON MaTeMaTU4YeCKOH TPaMOTHOCTH: YMCHHS
pacro3HaBaTh MaTeMaTHYeCKHe OOBEKThl B pPEANbHBIX JKHU3HEHHBIX CHUTYaIHUsX,
NPUMEHSATh OCBOCHHBIC YMEHUS IJIsl pPEIICHUS MPAKTUKO-OPUEHTHPOBAHHBIX 3aJad,
MHTEPIPETUPOBATh TONYYCHHBIC pE3yabTaThl M OICHUBATh WX HAa COOTBETCTBHE
NPaKTUYECKON CUTYaIlH.

OcHOBHBIE JIMHUU COJEP)KaHHUS Kypca MaTeMaTHKu B 56 Kiaccax —
apumeTHdeckass U TeOMETpHYecKas, KOTOpPbIE Pa3BUBAIOTCA MapajiebHO, KaKias
B COOTBETCTBHHM C COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBHCHMO OJHA OT JIPYTOM,
a B TECHOM KOHTAaKTe W B3auMojecTBuu. Takke B Kypce MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMH aireOpbl U OMUCATENbHON CTAaTUCTHKU.

N3ydyenne apupMeTHYECKOro MaTepuaja HAuMHAETCS CO CHUCTeMaTH3alluu
U pa3BUTHS 3HAHUN O HATypalbHBIX YHCIAX, MOJTYYCHHBIX Ha YPOBHE HAYaJIbHOTO
obmiero oOpazoBanusa. [Ipy 3TOM COBEpIIEHCTBOBAHUE BBIYMCIUTEILHON TEXHUKHU
U (GOpPMHpPOBAHME HOBBIX TEOPETHUYECKUX 3HAHMM COYETACTCS C Pa3BUTHUEM
BBIUMCITUTEIBHON KYJIbTYpbl, B YaCTHOCTH C OOYYEHHEM IMPOCTEHUIIUM TMpUeMam
NPUKUIKA W OIEHKH pPE3yJbTAaTOB BBIYUCICHHUN. M3ydeHWe HaTypaJbHBIX YHCEI
MPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C Ha4aJbHBIMU MOHSATUSMU TEOPHUH JICITUMOCTH.

Hauvaino n3ydenust 0ObIKHOBEHHBIX M JIECATUYHBIX IPOOEi OTHECEHO K 5 Kitaccy. ITo
NEPBbIH 3Tall B OCBOCHUU JIpOOEi, KOorja MporUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJIESMH,
nOoHATUSIMHA TeMBI. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX IpOOei B MOITHOM O00BbeMe
NPEIIIECTBYET M3YyUEHHUIO JECATHYHBIX APOOEH, YTO IeecO00pa3HO ¢ TOYKU 3PEHHUS
JIOTUKH W3JIO)KCHHUSI YHCIIOBOM JIMHWHW, KOTJa TMpaBWiIa JCHUCTBUN C JECITHYHBIMU
ApOoOSIMH MOKHO OOOCHOBATh Y)K€ M3BECTHBIMU QJITOPUTMAMM BBITIOJIHEHUS EUCTBUHN
C OOBIKHOBEHHBIMH JpOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU JPOOSIMH PaCIIUPUT
BO3MOXHOCTH IS TOHHUMAaHHUS OOYYaIOMMMHUCS TPHUKIAJTHOTO TPUMEHEHHS HOBOM
3aMMCH TPU W3YYCHUW JAPYTUX TPEIMETOB W TPH MPAKTUIECKOM HCITOJIb30BaHUU.
K 6 xmaccy oTHeceH BTOpOWM J3Tam B UW3Y4YeHWUW JpoOel, Tae MPOUCXOIUT
COBEpPIIICHCTBOBaHNE HAaBBIKOB CPAaBHEHUS U MpeoOpa3oBaHus ApoOel, OCBOCHHE HOBBIX
BBIYHCIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYUCICHHUH, B TOM YHCIIC
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3HAUCHUW BBIPAXKEHUH, COAEpKAIMX W OOBIKHOBEHHBIC, W JCCATHYHBIE JIPOOH,
YCTaHOBJIGHHE CBA3EH MEXIy HUMH, PACCMOTPEHHE MMPUEMOB PEIICHUS 3a]]a4 Ha JPOOH.
B nauane 6 kiacca mpouCXOIUT 3HAKOMCTBO C TIOHSTHUEM MPOICHTA.

OCo0EHHOCTBIO M3yUYCHUS TONOKHUTEIBHBIX U OTPHUIIATEIBHBIX YHCEN SBISETCS TO,
YTO OHU TaKXe MOTYT pacCMaTpUBaThCS B HECKOJBKO 3TamoB. B 6 kimacce B Hayane
n3ydeHus: TeMbl «ll0JOKUTENbHBICE W OTPHIATENBHBIC YHCIa» BBIICISCTCS TMOJATEMa
«Ilenmpie ymcma», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHUIATEIHHBIMH UYWCIAMHU
Y ICUCTBHUSIMU C TIOJIOKUTETHHBIMU U OTPHUIIATSILHBIMH YMCIIAMH TIPOUCXOIUT Ha OCHOBE
COJIEP)KATENIFHOTO TOJAX0Aa. OJTO TO3BOJSET HA JOCTYIIHOM YpPOBHE IO3HAKOMHTH
00y4JarIMUXCs TMPAKTHYECKH CO BCEMU OCHOBHBIMHU TOHSATHUSMH TEMBI, B TOM YHCIIC
U C TpaBWIAMH 3HAKOB IIPU BBHIMIOJHEHUH apU(PMETHUYCCKUX ACHCTBUE. V3yueHue
palroHANBHBIX Yrced OyneT mpoAoKeHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHHMHM pEIIeHHI0 TEeKCTOBBIX 3ajady B 5—0 Kiaccax HCIONb3YIOTCS
apuMeTHIYeCKue mpueMbl pemeHus. [Ipu oTpaboTke BHIYUCIUTEILHBIX HABBIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4U CIICIYIONINX BHUJIOB: 3a]]a4X Ha ABMKCHUE,
Ha YacCTH, Ha TTOKYIIKH, Ha pabOTy ¥ MPOU3BOIUTEIIHPHOCTb, HA TIPOIICHTHI, HA OTHOIIICHUS
u mpornopimu. OOydarommecs 3HAKOMSTCS C NpUEMaMU pelIeHHs 3a1ad nepedopom
BO3MOJKHBIX BapHAHTOB, ydaTcsi paboTathk ¢ mH(pOpMammen, npencTaBieHHol B Gopme
TaOJIUIl UK AUarpamm.

B mporpamme yuebHoro kypca «MaTemaTuka» NpenycMOTpeHO (HOpMHpPOBaHUE
NPOMEIEBTUYECKUX aNredpandeckux MpeicTaBieHni. bykBa kak CHMBOJ HEKOTOPOTO
gyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKAa MIMPOKO HCIIONB3YETCS MPEXKAE BCEro JUIsl 3aluCHh OOIIMX
YTBEPKICHUHN U IPEITIOKEHUN, HOPMYII, B YACTHOCTH JJIS BHIYUCIICHUS T€OMETPUIECKUX
BEJIMYMH, B KAYECTBE «3aMECTHUTEIISD YHCIIA.

B mporpamme yueOGHOoro kypca «MareMmaTHKa» MpeACcTaBiIeHa HarjIsgHas
reOMETpHs, HaNpaBlICHHAs Ha pa3BUTHE OOPA3HOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, U300pa3UTEIIbHBIX YMEHUI. DTO BaXXHBIM 3Tall B U3YYCHUH T'€OMETPHUH,
KOTOPBIM  OCYIIECTBISETCS HA  HATJISAHO-TIPAKTHYECKOM  YPOBHE,  OMUPACTCS
HAa HalIHO-00pa3HOE MBINUICHHE OO0ydJaronuxcs. bonblias poib  OTBOIUTCS
MIPAKTUYECKOMN JeATEIBHOCTH, OMBITY, SKCIIEPUMEHTY, MoaenupoBanmio. O0ydaromuecs
3HAKOMSTCS C TEOMETPUYECKUMHU (UTYypaMH Ha TUIOCKOCTH M B TPOCTPAHCTBE, C HX
MPOCTEUITUMU  KOH(PUTypamusiMu, y4daTcs u300pakaTh HWX Ha HEJIMHOBAHHOU
W KJIeTYaTol Oymare, paccCMaTpHUBAIOT UX MPOCTEHIITNE CBOMCTBA. B mporecce n3ydeHus
HATJISTHON T€OMETPHH 3HAHUS, TOJyYeHHBIE O0Yy4JaloNMMHUCA Ha YPOBHE HAYAJIBHOTO
o0mrero o0pa3oBaHus, CHCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo y4yeOHOMY TUTaHy B 5—6 Kitaccax m3ydaeTcs HHTETPUPOBAHHBIN MPEIMET
«MareMatrka», KOTOPBIM BKJIIOYAeT apu(METHUECKHil MaTtepual W HarJSIHYIO
T€OMETPHUIO, a TaKXKe TMPONEACBTHUYCCKUE CBEICHHUS W3 anreOpbl, DJIEMEHTHI JIOTHUKU
W Hayayia OMMCaTelIbHON CTAaTHUCTHKH.

OO6miee yncIo 9acoB, PEKOMEHIOBAaHHBIX JUTsl M3y4YeHHsI MaTeMaTuku, — 340 Jacos:
B 5 kimacce — 170 vacos (5 yacoB B Henento), B 6 kiacce — 170 vacos (5 wacoB B Hezielno).
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COIAEPKXAHUE OBYUEHUA
5 KIIACC

HarypajbHble 4ncjia 1 HYJIb

HatypansHoe umcnmo. Psa Hatypanbubix uyucen. Yuciao 0. W3obpaxkenue
HaTypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOM (YMCIOBON) MPSIMOIA.

[lo3zunvoHHas cucremMa CcuMcieHMs. Pumckas HyMmepauus Kak IpHUMED
HETIO3UI[MOHHOM CUCTEMBI CUMCIIEHUS. [[ecATUYHAsI CUCTEMA CUUCIICHUS.

CpaBHEHME HATypalbHBIX YHCEN, CPABHEHHWE HATypaJbHBIX YHCEI C HYJEM.
Crnioco0bl cpaBHeHUs. OKpyTieHUE HATYpalbHBIX YHUCET.

CrnoxeHue HaTypalbHBIX YHCEJ, CBOWCTBO HYJIA NPH CIOKEHUHU. BrlunTanune kak
JeHCTBUE, OOpaTHOE CIIOXKEHUIO. YMHOKEHHE HaTypalbHBIX YHCEN, CBOMCTBA HYJIA
U eIMHMIBI TpU YMHOXKeHuHU. JleneHue Kak neiicTBue, 0OpaTHOE YMHOMKEHHIO.
KomnoneHTs! neicTBui, cBsi3b MeXay HUMU. [IpoBepka pesynbTaTa apuMEeTHIECKOTO
neiictBus. [lepemecTuTeNnbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
U YMHOXEHUS, PaCPEICTUTEIIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Ucnonb3oBanre OykB JUii 00O3HAUYEHHUS HEU3BECTHOTO KOMIIOHEHTAa M 3aIluCH
CBOMCTB apu(PMETHUECKUX TCHUCTBUH.

JlenuTenu U KpaTHbIE YMCIa, Pa3ioKEHHE Ha MHOXUTENU. [IpocTeie U cocTaBHBIE
gyucna. [lpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaJabHBIM IOKa3aTeleM. 3allHCh YHCIIa B BUJIE CYMMBI Pa3psiaHbIX
CJ1araeMbiXx.

HucnoBoe BbIpakeHHE. BbhluuciieHWE 3HAYEHHUM YHWCIIOBBIX BBIPAXKEHHM, MOPSIOK
BBINIOJIHEHUST AeHCTBUM. VCcHonb30BaHWE TpU BBIYUCIEHUSAX MEPEMECTUTEIBHOIO
U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXEHUS, PACIpPEACIUTEIIBHOTO
CBOMCTBA YMHOMXCHHUS.

poon
[IpencraBnenne o Ipodu Kak crioco0e 3amucH 4acTh BeduduHbl. OOBIKHOBEHHBIC

npo6u. IlpaBunbHBIE W HempaBWIbHBIE npoOu. CwmemaHHas ApoOb, MPEACTaBICHHE
CMEIIaHHOW NIpoOU B BHJIC€ HEMPABWILHOW IpOOM M BBIIEIEHUE IIEJIOM YacTH 4YHCIia
W3 HempaBWIbHON npobu. M3o0pakeHue apoOell TOYKaMu Ha YUCIOBOW TMPSIMOM.
OcHoBHOe cBoiicTBO apodu. Cokpamenne npoOeit. [IpuBenenwe apoOM K HOBOMY
3HameHartento. CpaBHEHHE TPOOEH.

CrnoxxeHne W BBIUWTAHUE APOOEH. YMHOXKEHHE W JeJeHHe poOeil, B3anMHO-
obpatHbie Apoou. HaxokIeHne 9acTy 1eIoro U IeIoro Mo ero 4acTH.

Hecstuunast 3amuck npoOeit. IlpencraBieHue pecaTmyHOW ApoOM B BUIE
O0ObIKHOBEHHOU. M300pakeHrne NeCATHUYHBIX ApoOei TOYKAMHM Ha YKCIOBOM MpSIMOM.
CpaBHeHUE JECATUYHBIX APOOEi.

ApudmeTtnyeckre ACHUCTBUS C NECATUYHBIMU JIpoOaMu. OKpyriieHHe AECATUUYHBIX
TpoOeH.
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Penienue TekCTOBBIX 327124

Perienrie TEKCTOBBIX 3a/lady apuMETHUECKUM CrocoOoM. PerieHue JIOrudecKkux
3amad. Pemenune 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHToB. lcmonb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3agay, comepKammnx 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYUHBI: CKOPOCTD,
BpEMSsl, pACCTOSIHME, II€HA, KOJWYECTBO, CTOMMOCTh. EJAWHUIIBI U3MEPEHHUs: MaCChl,
o0beMa, LIeHbI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXKIY €AUHUIIAMU U3MEPEHUS
Ka)XKIIOM BEJIMYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha IPOOH.

[IpencraBnenue qaHHBIX B BUJIE TaOIUIl, CTOJIOUATHIX TUArPAMM.

Haruasanas reomerpus

Harnsanuele npencraBineHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yroJ1, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0J1. [IpsAMoii, ocTpeIil, Tyrion
Y Pa3BEPHYTHIN YIJIbIL.

JInuHa OTpe3Ka, METPUYECKHE E€IWHULBI JUIMHBL. JlnMHA JOMaHOW, NHEpUMETP
MHOT'OyTOJIbHUKA. VI3MepeHue U MOCTPOCHHE YIII0B C MTOMOIIBIO TPAHCIOPTHUPA.

Harnanuele mnpeacTtaBienuss o (@Qurypax Ha IUIOCKOCTA: MHOTOYTOJIbHHUK,
IpSIMOYTOJIBHUK, KBaAPAT, TPEYTOILHUK, O PABEHCTBE (QUTYD.

N3o06paxxenue ¢uryp, B TOM uuciae Ha kieryatoir Oymare. I[loctpoenue
KoH(puryparuii u3 yactei mpsAaMou, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KJIeTUaTol Oymare.
Hcnonp3oBaHne CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBAIpaTa.

[Tnomane IPSMOYTOJIbHUKA 151 MHOT'OYTOJIBHUKOB, COCTaBJICHHBIX
U3 TPSMOYTOJIbBHUKOB, B TOM 4Yucie (GUTryp, M300paKCHHBIX Ha KJeT4aTol Oymare.
Enunaunne! usmepenus miomani.

Harnsnsele npencraBieHuss O MNPOCTPAHCTBEHHBIX (GUTypax: MPSIMOYTOJIbHBIN
napasuienenures;, Kyo, MHororpaHHuku. M3o0paxkeHne nmpocTelmmux MHOTOTPaHHUKOB.
Pa3BepTku kyOa u napamienenunena. Co3nanue Mojesieii MHOTOrpaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, TUIACTUJIMHA U IPYTUX MATEPUATIOB).

O0beM MpsAMOYToJIBHOTO Mapaenenuneaa, Kyoa. Ennauns: uamepenus oobema.

6 KJIACC

HarypanbHble yuciaa

ApudmeTrnyeckne JEUCTBUS C MHOTO3HAYHBIMH HATypPaJIbHBIMH YHCIIAMHU.
UucnoBbie BbIpAXKEHUSI, TOPSIOK ACHCTBUI, MCIOJIb30BaHHE CKOOOK. Mcmonb3oBaHue
MpU  BBIUKMCICHUSAX [EPEMECTUTEIBHOTO W COYETATEIIbHOTO CBOMCTB CIOXKEHUS
U YMHOXEHHUSI, pacTpeIeIUTEIbHOTO CBOMCTBA YMHOXKEHUsI. OKpYyTiieHHe HATypalbHbIX
YUCEJL.

JlenuTenu v KpaTHbIE YKClia, HAMOOJIBIINKM OOLIUNA ETUTENh U HAUMEHbIIIee 0011Iee
KpatHoe. [lenuMocTs cyMMBbI U Npou3BeAeHus. [leeHue ¢ 0CTaTKOM.
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poou
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOMCTBO JpoOHM, COKpalleHue ApoOeil.

CpaBHeHuE H ynopsanouuBaHue aApoOeil. PelieHue 3agad Ha HaXO0XKACHHE YacTU
OT LEJOro W ULeJIoro mo ero 4actu. JI[poOHoe uuciao Kak pe3yabTaT JeJCHHS.
[IpencraBnenue necATUYHOM ApoOU B BHUJIE€ OOBIKHOBEHHOW ApOOM M BO3MOXKHOCTH
MpeacTaBlieHuss OOBIKHOBEHHOM JpoOUW B BHJE JAecITHUYHOHN. JlecsTuuHble IpoOu
U MeTpuyeckas cucreMa Mep. ApupMeTUyecKue IEHCTBUS U YHUCIIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMH U JAECATUYHBIMU IPOOSIMH.

OtHowenue. Jlenenre B JaHHOM OTHOIIEHWHU. Maciitad, nponopuus. [Ipumenenue
OPONOPLHUIA NMPHU PELICHUH 3a/1ay.

[lonsTue mpouenTta. BeluncieHue mpoueHTa OT BEIWYMHBI U BEIUYUHBI MO €€
OpOLEHTY. BbIpakeHHe TMpOLEHTOB JeCATUYHBIMU JpoOsmu. Pemenune 3amay
Ha NPOLEHTHL. BripaxkeHne OTHOIIEHNS BEIMYUH B MPOLICHTAX.

IHonoxurebHbIC H OTPULATEIbHBIC YHCIA

[lonoxurenbHble W OTpuLATENbHble uMcia. Llenple uyucina. Mopyns uwMcia,
reoMeTpudecKasi HHTepIpeTalus Moy yncia. M3o0paxenue yncen Ha KOOPAMHATHON
npsimoid.  YmucnoBele mnpomexyTku. CpaBHeHue uucen. Apudmernyeckue IelCTBUS
C IIOJIOXKUTEIBbHBIMU U OTPULATEIIbHBIMU YUCIIAMU.

IIpsMoyrosbHass cucTeMa KOOpAMHAT Ha IUIOCKocTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, aOciucca U opauHara. [locTpoeHue Touek U puryp Ha KOOpPAMHATHOM
IUIOCKOCTH.

BykBeHHBbIe BbIpasKeHUS

[Ipumenenue OyKB IS 3alMCH MaTEMAaTHYECKHUX BBIPAKCHUN W IPEIJIOKCHUH.
CroiicTBa apudmeTHyeckux JeWCTBUUA. DyKBEHHBIC BBIPAKECHUS W  YHUCJIOBBIC
NOJICTAHOBKUA. DBYKBEHHBIE pABEHCTBA, HAXO0XIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMynbl MepuMeTpa W IUIOMAAM MPSMOYTOJIbHUKA, KBajpara, oObema
napajuiesienuiea u Kyoa.

Penienue TekCcTOBBIX 3a71a4

Pemenre TEKCTOBBIX 3a/1ad apuMETHUYCCKUM CIIOCOOOM. PerieHue Iormdeckux
3a1a4. Pemenue 3a1a4d mepedbopoM BCeX BO3MOKHBIX BAPHAHTOB.

Pemenue 3agau, coaeprKammx 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIUYMHBI: CKOPOCTbD,
BpEMS, paCCTOSIHUE, IIEHA, KOJTUYECTBO, CTOUMOCTD, TPOU3BOAUTEIBHOCTD, BpEMs, 00bEM
paboThl. EAMHUIIBI U3MEPEHUS: MACChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs3b MKy €IMHUIIAMHU U3MEPECHUS KaXK/I0H BETMYMHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, IPOMOPIMOHATBLHOCTHIO BEIMYHH,
MPOIEHTAMU;, PEIIEHUE OCHOBHBIX 3a/1a4 Ha APOOU M MIPOIICHTHI.

Ouenka W TPUKUIKA, OKpyrjieHue pesynbTata. (CocTaBieHHE OYKBEHHBIX
BBIPAKCHHUH MO YCIIOBUIO 3aa4H.

[IpencraBiaeHue JaHHBIX C TMOMOIIBIO Tabnaui W auarpamm. CrosOuaTtbie
JIarpaMMbl: YTEHHE U TTOCTpOoeHHE. UTEHHE KPYTOBBIX THATPaAMM.
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Harnsianas reomerpus

Harnsgneie mpeactaBieHus o gurypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K,
JIy4, YroJji, JIJOMaHasi, MHOTOYI'OJIbHUK, YETHIPEXYTOJbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoniokeHue ABYX IPSAMBIX HA IUIOCKOCTH, MApaJUIEIbHbIE MPSMBIE,
MEePIEHAUKYISPHbIC TIpsiMbIe. VI3MepeHne pacCTOSHUN: MEXAY ABYMSI TOUKAMU, OT TOUKHU
J10 TIPAMOM, JJIMHA MapLIpyTa Ha KBaJIPATHOM CETKE.

N3mepeHnne © MOCTPOEHHE YIJOB C TNOMOIIBIO  TpaHCHIoOpTUpa. Buusl
TPEYTOJIbHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJbHBIN, TYNOYTOJIbHBIN, PAaBHOOEIPEHHBIMH,
PaBHOCTOPOHHUI. UEThIPEXYTrOJIbHUK, IPUMEPHI UETHIPEXYTOIBHUKOB. [IpIMOYTrONbHUK,
KBaJpaT: WCIOJb30BAHUE CBOWCTB CTOPOH, YrjoB, nauaroHaneid. WMzoOpaxxeHue
r€OMETPUYECKUX (UTYp Ha HEJIMHOBAHHOW Oymare ¢ WCIOJIb30BaHUEM IHPKYIIS,
JTUHEWKH, yroiabHuKa, TpancnopTupa. [loctpoenus Ha kiaeT4yaToi Oymare.

[Tepumerp mHOTOyrONABHUKA. [loHSTHE TUIOmMAMM (DUTYpPBI, €AUHUIIBI U3MEPCHHUS
mwiomaau. [IpubmmkenHoe n3MepeHue miomaan Guryp, B TOM 4YKcie Ha KBaJIpaTHOM
cetke. [IpubnmxeHHoe n3MepeHne JJIUHbBI OKPYKHOCTH, TUIOIIAN Kpyra.

CummMeTpusi: IIEHTpalibHAsl, OCEBasl U 3€pPKaJIbHAsI CUMMETPHH.

[TocTpoeHre CUMMETPUYHBIX (PUTYP.

Harnsgaeie npencraBieHus: o MPOCTPAHCTBEHHBIX (PUTypax: Mapajuiesienunea, Kyo,
npu3Ma, MUupaMuia, KOHyC, IWIHMHAD, map u chepa. M3o0paxkeHne mpocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOIPAaHHUKOB, ITMIMHAPA U KoHyca. Co3gaHue Mojene
IPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MPOBOJIOKH, TUTACTIIIMHA U JPYTUX MAaTePUAJIOB).

[TonsiTue oOBeMa, eauHUIBI U3MepeHus oO0bemMa. OO0beM NPSIMOYTOJBHOTO
napajuiesienurena, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IPOTPAaMMBI YYCOHOTO Kypca K KOHITY
o0ydeHus B 5 KJacce.

Yucuaa v BBIYMCJICHUS

[lorumaTe ¥ MPaBUIBHO YMOTPEOJATH TEPMUHBI, CBS3aHHBIE C HATypaJbHBIMH
YHClIaMH, OOBIKHOBEHHBIMU H IECATUYHBIMU JAPOOSIMHU.

CpaBHUBaTh W yNOPSAIOYMBATH HATYpaJIbHbIE YMCJIA, CPABHUBATh B MPOCTEHIINX
CiIy4asix OOBIKHOBEHHBIE JPOOH, TECSITHUHBIE TPOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCIIOM W HM300pakaTh HATypaJbHBIE YHCIA TOYKAMU Ha KOOPJIWHATHOMW (YMCIIOBOIN)
MPSMOM.

Boinonusate  apudmeTnyeckre  ACHCTBUS € HATypaJbHBIMU  YHUCJIaMH,
C OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUILINX CITyYasiX.

BbInoaHATE NPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHUH.

OKpyriarh HaTypajbHbIE YUCIIA.
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Penienue TeKCTOBBIX 3a/1a4

Pemate TekcTOBBIE 3aauu  ApUPMETUYECKUM CHOCOOOM U C  TMOMOIIBIO
OpPraHU30BaHHOI'0 KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3agaumn, copepxaiine 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYHUHBI: CKOPOCTb,
BpEMS, pacCTOSIHUE, 1IEHA, KOJUYECTBO, CTOUMOCTD.

Hcnonk30BaTh KpaTKKE 3alvCcH, CXeMBbI, TaOJIMIIbI, 0003HAYEHUS TIPY PEIICHUH 3aa4.

[Tonp30BaTbCsi OCHOBHBIMU €AWMHHUIIAMUA M3MEPEHUS: LEHBI, MACChI, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BbIPAXKATh OJIHU €IMHUILIBI BETUYUHBI Uepe3 APYyTrue.

N3Bnekarp, aHaauM3UpoOBaTh, OIEHWBATh HMH(POPMAIUIO, MPEJCTABICHHYIO
B TabJuIle, HA CTOJIOYATOM aUarpamMMme, WHTEPIPETUPOBATH MPECTABICHHBIC JTaHHBIE,
UCIIOJIb30BaTh JAaHHBIC MPU PEIICHUU 3a7a4.

Harasanas reomerpus

[Tonmp30BaThCSI TEOMETPUUYECKUMU MOHATHSAMU: TOUYKA, MPsiMasi, OTPE30K, JIyd, YTOJI,
MHOTOYTOJIbHUK, OKPYXHOCTb, KpPYT.

[lpuBoauTh TpPUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, HMERmuX (opmy
U3YYCHHBIX TEOMETPHICCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIAMH: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKAaMHU: yroJI, BEpIINHA, CTOPOHA, JIHArOHAJb, C OKPYKHOCTBIO: paauyc,
IUaMeTp, LEeHTP.

N300paxkaTh U3yuyeHHbIE TeOMeTpUYecKue PUTrypbl Ha HEIMHOBAHHOM U KJIETYaTOU
OyMmare C MoMOIIbIO IIUPKYJIS U JIMHEUKH.

HaxoauTe nnuHBI OTPE3KOB HEMOCPEIACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
JUHENKU, CTPOUTH OTPE3KH 3aJaHHOM JUTMHBI; CTPOUTH OKPYKHOCTb 33JIaHHOTO pajinyca.

Hcnonb30BaTh CBOWCTBA CTOPOH W YIVIOB NPSAMOYTOJBHUKA, KBaapaTa Uil UX
MIOCTPOCHMSI, BEIUUCIICHUS TUIOIIAIA U TIEPUMETPA.

Bbraucnsate nepuMeTp M IIIomas KBaapara, IpaMOyroibHHKA, (UTYP, COCTABICHHBIX
U3 TIPSIMOYTOJILHUKOB, B TOM YHCJIe GUTYD, H300paKEHHBIX Ha KJIeTYaTON OyMare.

[Tonb30BaThCcsi OCHOBHBIMU METPUYECKHMHU EIUHUIIAMUA HM3MEPEHUS JIHHBI,
TUIOMIAH; BEIPAXKaTh OJTHU €TMHUIIBI BETMYHHBI Yepe3 ApyTue.

PacrioznaBath mapasienenuriesi, KyO, HCIOJIb30BaTh TEPMUHOJOTHIO: BEpIINHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS TapajuieJenunena, Kyoa.

Beruncnare  0o0beM  KyOa, Tapaljieienuena Mo 3aJaHHBIM — HU3MEPEHUSIM,
M0JIb30BAThCs €AMHULIAMU U3MEPEHUs 00beMa.

Pemartes HeclaoXHBIE 3a7adyM  HA U3MEPEHHUE TEOMETPUYECKUX  BEIHYUH
B MTPAKTUYECKUX CUTYaIUSIX.

IIpeameTHpIe pe3ynbTaThl OCBOSHHSI MPOTPAMMBI  Y4eOHOTO Kypca K KOHITY
o0ydeHus B 6 KJacce.

Ymnca v BBIYHCTIECHUS

3HaTh W TIOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIUYHBIMM BUAAMU YHUCEN
U crocobamMu MX 3aluCH, MEePEXOauTh (€CIu 3TO BO3MOXKHO) OT OJTHOM (pOpMBbI 3amucu
4yHuClia K APYrou.
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CpaBHUBATH U YIIOPSI0UMBATH LIETIE YHCIIA, OOBIKHOBEHHBIE U JECATUYHBIE APOOH,
CpaBHMBATh YUCJIA OJHOI'O U PAa3HbBIX 3HAKOB.

BbInosiHATh, coueTasi yCTHbIE M TUCbMEHHBIE TPUEMBI, apU(PMETHUECKUE AEHCTBUS
C HATYpaJbHBIMU M LEJIbIMH YHUCIAMH, OOBIKHOBEHHBIMH U JAECSATUYHBIMU APOOSIMH,
IIOJI0KUTEIBHBIMUA Y OTPULIATEIIBHBIMU YUCIIAMU.

BpluucnaTh 3Ha4YE€HUS YHCIIOBBIX BBIPAYXCHWUM, BBINOJHATH NPUKUIAKY U OLICHKY
pe3ysibTarta BbIYMCIEHUN, BBINOJHATH MNpeoOpa3oBaHUs YMCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apu(METUUYECKUX JEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM
U U300pakaTh YKClia TOYKaMHU Ha KOOPAUHATHOW MPSMOM, HAXOAUTh MOYJIb YHCTIA.

COOTHOCUTH TOYKHM B MPSAMOYTOJBHOW CHCTEME KOOPAMHAT C KOOPJAUHATAMU 3TOMI
TOYKH.

OKpyTrasTh LeNible YhClia U JeCATUYHbIE IPOOHU, HAXOAUTh MPUOIKEHUS YUCET.

YucaoBble 1 0yKBEHHbIE BbIPAKEHUSA

[Tonumare ¥ ynoTpeOasATh TEPMHHBI, CBS3aHHBIE C 3alUCHIO CTENEHU YHCIIA,
HAaxXOJUTh KBAJApaT U KyO 4dYHCIIa, BBIYMCISATH 3HAYCHUS YHCIIOBBIX BBIPAXKCHUH,
coAepKaliux CTEICHHU.

[Tonp30BaThbCcsi TpU3HAKAMU JIEIUMOCTH, PAaCKIaJbIBaTh HATypaJbHbIE YHUCIA
Ha MPOCTHIE MHOXKUTEH.

[Tonp30oBaThCst MacITaboM, COCTABIISATH MPOMOPIIMKI U OTHOIIICHHMS.

Hcnonws3oBarh OYKBBI Jjisi 0003HAUEHUS YHCEN MPU 3alUCH MaTEeMaTHYECKHUX
BBIPOKEHUH, COCTaBJIATh OYKBEHHBIC BBIpaX€HUS U (DOPMYJIBI, HAXOJIUTh 3HAYCHHS
OYKBEHHBIX BBIPOKECHHH, OCYIIECTBIISII HEOOXOIUMBIE ITOJICTAHOBKH U MPeoOpa30BaHMUs.

HaxonuTe HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TeKcTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3314l apU(PMETUYECKUM CIIOCOOOM.

Pemate 3agaum, CBSI3aHHBIE C OTHOIIEHUEM, MPONOPLUUOHATBHOCTBHIO BEIWYUH,
MPOLIEHTAMHU, pelaTh TPU OCHOBHBIC 33141 HA JPOOU U TIPOIICHTHI.

Pemate 3agauu, compepxalnne 3aBUCMMOCTH, CBA3BIBAOIINE BEJIUYUHBI: CKOPOCTb,
BpEMS, pacCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BpEMs,
oO0beMa paboThl, HCHOIB3YyS apudMeTHUecKHe JCHCTBUSA, OIEHKY, MPUKUIKY,
MIOJIB30BAThCS €AUHULAMU U3MEPEHUSI COOTBETCTBYIOIMX BEJIMYMH.

CoctaBisaTh OyKBEHHBIC BBIPAKEHUS IO YCIOBHUIO 33/1a4H.

W3Bnekath nH(pOpMAIUIo, TPEICTABICHHYIO B TAOIUIAX, HA TUHEHHOM, CTOIOYATON
WIM  KPYroBOMl  JuMarpaMMax, HMHTEPIPETUPOBATH  IPEACTABICHHBIE  JaHHBIE,
WCIMOJIb30BATh JAHHBIC MIPU PELIEHNUH 3a/1a4.

[TpencTaBisaTe HHPOPMAIIHIO C ITOMOIIBIO TAOJIHII, TMHESHHON M CTOJIOYATON THArPaMM.

Harasignas reomerpust

[IpuBoauThs mnpuUMeEpbl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEKIHUX (QopMy
M3YUYEHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (Uryp.
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N300pakaTh C MOMOILIBIO LUPKYJIA, JUHEHKH, TPAHCIOPTHpPA HAa HEJIMHOBAHHOU
U KJI€T4aTOM OyMare M3y4eHHbIE IUIOCKHE FeOMEeTpUYecKue (QUrypbl U KOH(QUTypaluH,
CUMMETPHUYHBIE QUTYPBHI.

[lonb30BaThCcsi T€OMETPUUECKUMHU TMOHATUSMU: PAaBEHCTBO (QUTYp, CHUMMETpUS,
HCIIOJIb30BaTh TEPMUHOJIOIUIO, CBA3AHHYIO C CHMMETPUEH: OChb CHUMMETPUHU, LIEHTP
CUMMETPUHU.

HaxonuTts BEIMUYMHBI YIII0B U3MEPEHUEM C [IOMOILBIO TPAHCIIOPTUPA, CTPOUTD YIUIBI
3aJJaHHOW BEJIMYMHBI, IOJIb30BAThCA IIPU PELICHUM 3aJad I'PaJgyCHOW MEpOH YIJIOB,
pacro3HaBaTh Ha YEPTEXkKax OCTPHIN, IPIMOU, pA3BEPHYTHIM U TYIIOH YIIBL.

Bpluucnate  UIMHY JIOMaHOW, NEPUMETP MHOIOYTOJBbHMKA, I0JIb30BATHCS
EAMHUIAMHU HU3MEPEHUS JUIMHBI, BBIPAXKAThb OJHU €AUHUIIBI U3MEPEHHMs JIMHBI 4Yepes
IpyTHe.

Haxonuth, ncmosb3yss 4epTEKHbIE HWHCTPYMEHTBI, PACCTOSAHUSA: MEXAY ABYMs
TOYKaMH, OT TOYKH JI0 NIPSMOM, JJIMHY IIyTU HA KBAJPAaTHOU CETKE.

Boruncnars minomaas Guryp, COCTaBIeHHBIX U3 NPIMOYTOJIBHUKOB, UCIIOIb30BATh
pazOueHne  Ha  MPSMOYTrOJbHUKMA, HAa  paBHbIe  (QUIYypbl,  JIOCTpauBaHHE
0 TPSIMOYTOJIbHUKA, I10Jb30BaTbCsl OCHOBHBIMU E€IMHULAMM W3MEPEHHUS ILIOLIAH,
BBIPAXaTh OJIHU €IMHULIbI U3MEPEHHUS IUIOIIAAN Yepe3 ApyTHeE.

Pacno3HaBath Ha MOJENSAX U H300paXEHUSIX NUPAMUIY, KOHYC, IMIJIMHAP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKa.

N300paxarh Ha KjeT4aTol OyMare NpsMOYTOJbHBIN Mapaieenunen.

Bbruncnsate 00beM NpsAMOYTONIBHOIO Mapajuieienunena, Ky0a, I0JIb30BaThCs
OCHOBHBIMHU €IMHMIIAMU U3MEPEHUS 00bEMA;

Pemrare HecCHOXHBIE 3aJa4d  HAa HAXOXKACHUE TI'E€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTyaLUsIX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
HanmenoBanue pasznena |Kosnmuectso OcHOBHOE OCHOBHBIE BU]IbI ICATEILHOCTH O0yUYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue
HatypanbHble yncia. 43 Hecsatuunas YuraTh, 3aNUCHIBATH, CPABHUBATH HATYypaJIbHbIE YHCIIA;

JlelicTBHS ¢ HATYpAJIbHBIMU
YUCIaMu

CHUCTEMA CUHCIICHHUS.
Psn HaTypanbHBIX
YHCEl.
Harypanbusiii psig.
Yucno 0.
Harypanbnsle uncna
Ha KOOPAMHATHOU
MIPSMOM.
CpaBHeHue,
OKpYIJICHUE

HaTypaJbHbIX YUCEIL.

Apudmernueckue
JICUCTBUS

C HaTypaJbHBIMHU
yrciiamu. CBoiicTBa
HYJIS TIPU CIIOKEHUHU
1 YMHOKEHHH,
CBOMCTBA €ITUHUIIEI
P YMHOKCHUHU.

npeaIaratb U 00CyKAaTh CIOCO0bI YIIOPSAOUYNBAHUS YHUCEIL.

N300paxkaTh KOOPAMHATHYIO NPSIMYIO, 0TMEYATh YUCIa
TOYKAaMHU Ha KOOPAWHATHOU MPSIMOM, HAXOAUTb KOOPIUHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypaabHOTO psiaa, uncen O u 1
P CJIOKEHUHU U YMHOKEHHH.

Hcnmoab30BaTh NPaBMWJIO OKPYTJICHHUS] HATYPAJIBHBIX YUCEN.
BoinogHATh apupMeTHUECKHE JeHCTBUA C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYEHUS YUCIOBBIX BBIPAKEHHI

co ckoOkamu u 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIE CTENICHU, YUTATH
CTEIEHU, UCIO0JIb30BATh TEPMHUHOJIOIUI0 (OCHOBAHUE,
MOKAa3aTeNb), BBIYMCAATH 3HAYEHUS CTEIICHEH.

BbINOIHATH NPUKHUAKY M OLEHKY 3HAYEHHUMN YUCIIOBBIX
BBIPXKCHUH, MPeAIAraTh U IPUMEHSATH IPUEMbI IPOBEPKHU
BBIYHCJICHUM.

HUcnonb30BaTh NPU BHIYMCICHUAX TIEPEMECTUTEIIBHOE

Y COUYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeenuTeEIbHOE CBOMCTBO YMHOXKEHHUS; (DOPMYJTHPOBATH
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[IepemecturensHoe
1 COYETaATEIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOKCHUS,
pacnpeenuTeNbHOe
CBOMCTBO
YMHOXXCHHUS.
Jlenurenn

Y KpaTHBIE YUCIIA,
pa3ioKeHue yucia
Ha MHOKUTECIIU.
Jlenenue

¢ ocratkoMm. [Ipoctrie
1 COCTaBHBIC YHCIIA.
[Ipu3naku
JIEJIMMOCTH Ha 2, 5,
10, 3, 9.

CreneHb

C HaTypaJbHbIM
MOKa3aTeJIeM.
YucnaoBbie
BBIPAYKCHHUS;
MOPSAIOK JICMCTBUU.
PenieHne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIEeCKre

U PUMEHSATH NPaBUJIa IPeoOPa30BaHUS YUCIOBBIX
BBIPAKEHUN Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.
HccsenoBaTh 4nCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh

1 000CHOBBIBATb I'MIIOTE3bI, (POPMYJIHMPOBATH 00001ICHUS
U BBIBO/BI 110 PE3YJIbTaTaM IIPOBEAECHHOTO UCCIIEIOBAHMS.
@opmMyJIMPOBATH ONpeleseHusl ICTUTENS U KPaTHOTO,
HA3bIBATh JCIUTENN U KpPAaTHBIE YUCIa; PaclO3HABATh
IIPOCTHIE U COCTaBHBIC Uncia; GOpMYyJTHPOBATH

U MPUMEHSITh MPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JI0KEHUS YUCIa HA ITPOCTHIE
MHOUTENN; HAXOAUTh OCTaTKU OT JEJIEHUS U HEMOJIHOE
YacTHOE.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

0 HaTypaJbHBIX YHCIIAX, MPUBOAUTH MPHUMeEPbI

U KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATypPaJIbHBIX YUCEI.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeIJI0KeHU S

C IOMOIIBIO CBSI30K «W», KUIINY, «ECIH. .., TO...».

PemaThb TeKCTOBBIE 337124l apUPMETHIECKUM CIIOCOO0M,
HCII0JIB30BaTh 3aBUCHMOCTH MEX/1y BEJIMYUHAMU (CKOPOCTb,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB U JIp.):
AHAJIM3MPOBATH U OCMBICIUBATDH TEKCT 3a7a4H,
nepegopMyJIMPOBATH YCIOBHUE, H3BJAEKATH HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEKy BEITUYNHAMH,
CTPOMTD JIOTHYECKYIO LIETIOYKY PACCYKACHUN.
MoaeaupoBaThb X0 pEeIICHUS 3a4a49M C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMOKCHUC
Y TIOKYTIKH

CXEMBI, TaOJIUIIBI.

IpuBoauTh, pazdéuparTb, OLEHUBATDH PA3ITUYHBIC PEIICHNUS,
3aMKUCH PEUICHUI TEeKCTOBBIX 3a/1a4.

Kpurnyeckn oneHMBaTh MOJYYEHHBIH pe3yibTarT,
OCYLECTBJISITH CAMOKOHTPOJIb, IPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTDb OLIMOKH.

PemaTh 3a/1a4u ¢ MOMOIIBIO Tepedopa BCEX BO3MOKHbBIX
BapUaHTOB.

3HAKOMMTBCS ¢ HCTOPHEN Pa3BUTHS apUPMETUKU

Harnsigaas reometpus.
JIMHUM HA TUIOCKOCTH

12

Touka, npsimast,
OTPE30K, JIyY.
JlomaHas.
HN3mepenne nivHbI
OTpE3Ka,
METPUYECKHE
CJIMHULIBI
VU3MEPEHUS JJINHBI.

OKpyXHOCTb U KpYT.

[IpakTnueckas
pabora
«IToctpoenue y3opa
U3 OKPY>KHOCTEN».
VYron. IIpsamon,
OCTPBIH, TYTIOU

Y Pa3BEPHYTHIN
yribl. U3Mepenue

Pacno3HaBaTh Ha yepTekKax, pUCYHKaX, ONMUCHIBATD,
MCTIOJIb3Ysl TEPMUHOJIOTHUIO, U H300Pa’kKATh C MOMOIIIbIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, MPSMYIO, OTPE30K, JIyY,
yToJ1, JOMaHy0, OKPYKHOCTb.

Pacno3naBath, IPpMBOAUTH MPUMeEPbI 00HEKTOB PEATTLHOTO
MHpa, UMEIONUX (OpPMY H3yUYCHHBIX (DUTYpP, OLEHUBATH UX
JIMHEWHBIC Pa3MEPHI.

Hcnoab30BaTh JIMHEWKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
JUISL TIOCTPOCHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTpE3Ka,
BEJIMUYKMHY YIJa; CTPOUTH OTPE30K 3aJaHHOU JUIMHBI, YTOJI,
3a1aHHOM BEJIMYMHBI, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 3aJJaHHOT'0 PaJanyca.
N300paxkaTs KOHQUTYpaIIUH TEOMETPHUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YaCT€H HAa HEIMHOBAHHOMU

U KJIETYaTON Oymare; nmpeajiaratb, ONMCbIBATH U 00CYKIATH
CI0CO0BI, AJITOPUTMBbI IOCTPOCHUS.

Pacno3naBaTh U M300paxkaTh HA HEIIMHOBAHHOMN
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YIJIOB.
[IpakTnueckas
paboTta
«IlocTpoeHnue
YTJIOB»

U KJIeT4aToM Oymare npsMOi, OCTPbIH, TYIOM, pa3BEepHYThIN
YIJIBl; CPABHUBATD YIJIbL.

BuIuncJasATh UIMHBL OTPE3KOB, JJOMAaHBbIX.

IHloHuMaTh M UCII0JIH30BATH IIPU PELICHUU 32124
3aBHCMMOCTH MEXY €AMHUIIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUYECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B PA3JIMYHbBIX €IUHULAX U3MEPECHUS.
HccaenoBath Gurypsl 1 KOHPUTYpALMH, UCTIONb3YSI

1 pPOBBIE PECYPCHI

OOBIKHOBEHHBIE JIpOOU

48

Hpo6s. [IpaBuiibHbIE
Y HETIPaBUIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHenue apooei.
CioxxeHue

Y BEIYUTAHHE
OOBIKHOBEHHBIX
npobeit. CmeniaHHast
Ipo0b. YMHOKEHHUE
U JICJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIe ApOOH.
Pemenue TeKCTOBBIX
3a/1a4, COJeP KaIINX
npoou. OCHOBHBIE

MoaeaupoBaTth B rpaduueckoi, mpeaMeTHol dopme,

C TIOMOIIIbIO KOMITBIOTEPA MOHSITHUS U CBOMCTBA, CBSI3aHHbIC

¢ OOBIKHOBEHHOU APOOBIO.

YuTaTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeajiaratb, 000CHOBBIBATBH M 00CYKIATH CIIOCOOBI
YIOPSIOYMBAHUS IPOOCH.

HN306paxkaTh OOBIKHOBEHHBIEC IPOOM TOUKAMU

Ha KOOPAWHATHOW MPSMOM; HCIOJIb30BATh KOOPIAUHATHYIO
IPSIMYIO JIJIsl CPAaBHEHUS TPOOEH.

®opMyJIMpPOBaTh, 3aNIMCHIBATH C IOMOIIbID OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU IPOOH; MCMOJB30BATh OCHOBHOE
CBOMCTBO JIpoOH JJIsI COKpaIIeHUsI Ipo0eil 1 IpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEITIO.

IIpeacTaBasiTh CMEIIAHHYIO APOOH B BUJE HEMPABUIBHON

Y BBIJEISTH LIENTYI0 YaCTh YMCIIa U3 HEMPaBUIILHON ApOoOu.
BoinosiHaTs apudmeTrndeckue AeiicTBUS

C OOBIKHOBEHHBIMU JIPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1aud Ha APOOHU.
[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTH4YECKUX
BBIPAKCHU I

Y NIPEII0KEHUN

apupMeTUUECKUX ACHUCTBUM AJIsl pallMOHAIU3AIUN
BBIYKCJICHUM.
BbINOJHATH NPUKUAKY M OUEHKY PE3YJIbTaTa BHIYUCICHUM;

npeayiaratb 1 IPpUMEHATDH IPUEMBI IIPOBEPKHU BBIYMCIICHUM.

I[IpoBoauTH HCCIETOBAHUA CBOWUCTB ApOOEH, OmUpasich

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

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUA BbICKa3bIBAaHUM.

PemaTthb TEKCTOBBIC 3a71a4H, COJIeprKaIie TPOOHBIC TaHHBIE,
Y 3aJ1a4M Ha HAXOXKJIEHUE YaCTH LIEJIOT0 U LEJIOr0 10 €ro
4acCTH; BBISIBJAATH UX CXOACTBA M Pa3IH4usl.
MopneaupoBaTh X0 pELICHUs 3a1a41 C ITIOMOLIBIO PUCYHKA,
CXEMBbI, TaOJIUIIBI.

IIpuBoauTH, pa3dupaThb, OLEHNBATDH PA3JIUYHBIE PEIICHMUS,
3aIlACH PEIICHUN TEKCTOBBIX 3a/1a4.

Kputnyecku oueHMBaTh MOJIYYCHHBIA PE3YJIIbTAT,
OCYILECTBIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOJAMTh OLIHNOKHU.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS apUPMETUKA

Harnsigaas reometpus.
MHOrOoyroJbHUKH

10

MHOroyroJIbHUKH.
YeThIpexyroiabHUK,
MPSIMOYTOJIbHUK,
KBaJpar.
[IpakTueckas

OnuceiBaTh, HCNOJIB3Ysl TEPMHUHOJIOTHIO, U300PAXKATH

C MIOMOIIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMar MHOTOYTOJbHUKHU.

IIpuBoAMTH MpUMePBI 0OBEKTOB PEATLHOTO0 MUPA, UMEIOIINX
dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAApATa,
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paboTta
«IlocTpoeHnue
PSAMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpPOHAMH

Ha HEJIMHOBAHHOM
Oymarey.
TpeyroiabHUK.
[Tmomane

U [IEpUMETP
NPSMOYTOJIbHUKA U
MHOT'OYT'OJIbBHUKOB,
COCTaBJIEHHBIX U3
IPSMOYTOJIbHUKOB,
€ AMHULIBI
U3MEPEHUS
TUJIOILATH.
[TepumeTp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, OLEHUBATh UX JIMHEHHBIEC Pa3MEpHI.
BuruncjsATh: NEPUMETP TPEYTrOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIA/Ib IPSMOYTOJIbHUKA, KBaJpaTa.
HN300paxaTh OCTPOYTOJIbHBIE, PSIMOYTOJIbHbIE

Y TYNIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HEJIMHOBAHHOMW M KJIeTYaTOM Oymare KBajpaT
Y NMPSIMOYTOJIHUK C 33JIaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBaTh ¢BOMCTBA IPSMOYTOJIbHHUKA, KBaJpaTa MyTeM
AKCTIEPUMEHTA, HAOJIOICHHS, U3MEPEHUS, MOJCITUPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U NpsIMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTudecKe MpeasioKeHu st

C TIOMOIIIBIO CBSI30K «HEKOTOPBI, «JTH000M.
Pacno3naBaThb UCTUHHBIC U JIO)KHBIEC BHICKA3bIBAHUS

0 MHOT'OYTOJIbHUKAX, NPUBOJAUTH MPUMeEPbI

Y KOHTPIPUMEPHI.

HccaenoBaTh 3aBUCUMOCTD IJIONIAAM KBaApaTa OT JIJIMHbI
€ro CTOPOHHBI.

Hcnoab30BaTh CBOMCTBA KBAJIPATHOW CETKHU ISl IOCTPOCHUSA
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBaJIPaThI,
TPEYTOJIBHUKH; COCTABJISATH (PUTYPHI U3 KBAIPaTOB

U MPSIMOYTOJILHUKOB M HAXOJIUTh UX ILJIOIIaAb, pa30MBaTh
(buUryphl Ha IPSIMOYTOJILHUKN U KBaJIPaThl M HAXOIUTh HX
TUIOIIATb.

BoipaxxaTh BeIUUMHY TUIOMIAIA B PA3JIUYHBIX €AUHHUIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEP, MOHUMATH

U HCMO0Jb30BATH 3aBUCUMOCTH MEXY METPUUECCKUMHU
€IMHULIAMU U3MEPEHUS TUIOIIAIH.
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3HAKOMUTBCS ¢ IPUMEPaAMH MPUMEHEHM I TUIOIIAIH
Y TIEPUMETPA B IPAKTUUECKUX CUTYAIUSX.

Pemars 3a1aum U3 peanbHOU KU3HU, NPeAIararb

U 00CYKIAaTh pa3jIMYHbIe CIIOCOOBI PEIICHUS 3aa4

JlecsTuunble Ipoou

38

JlecsiTuuHas 3ammuch
npobeit. CpaBHEHUE
JECITUIHBIX
JPOOEH.

JlenicTBus

C IECATUYHBIMHU
TPOOSIMHU.
OxkpyrieHue
JIECATUYHBIX
TPOOEH.

Pemenne TeKCTOBBIX
3a/1a4, CoJepIKaIInX
npobu. OCHOBHBIC
3a/1a49M Ha ApoOu

IIpeacTaBasiTh AECATUUHYIO IPOOH B BUIE OOBIKHOBEHHOM,
YUTATH U 3aNUCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npemaratb, 000CHOBBIBATH U 00CYKAAaTh CIIOCO0OBI
YIOPSITIOYNBAHUS IECITUIHBIX JPOOEH.

HN306paxaTh IeCATUYHBIC IPOOU TOUKAMU Ha KOOPJAUHATHOMN
IIPSIMOM.

BoISIBASITH €X0/ICTBA U Pa3JnuMsi MPaBuiI apuhMEeTHUESCKUX
JNEUCTBUI C HATYpAJIbHBIMU YHCIIAMH U AECATUYHBIMU
TpoOSIMU, OOBSICHATh HX.

BbInoJHATH apudMeTuyecKue NeUCTBUS C IECITUIHBIMU
IpOo0sSMU; BBINOJHATH NPUKHAKY U OLIEHKY pe3yJibTara
BBIYKCJICHUM.

IIpumMeHSTH cBOlicTBA apr(PMETHICCKUX JAEHCTBHIMA

JUISl pallMOHAIM3ALUH BBIYUCIICHHM.

IIpuMeHATH NPaBUJIO OKPYIJIEHUS AECATUYHBIX IPOOEi.
IIpoBoauTHL HCCIEI0BAHUA CBOMCTB JACCATUYHBIX IPOOEH,
ONUPASICh HA YHUCIIOBBIE HKCIIEPUMEHTHI (B TOM UHCIIE

C MIOMOIIIbI0 KOMIIBIOTEPA), BBIIBUTATH THIOTE3bI

Y MIPUBOJUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3BIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUM.
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PemaThb TEKCTOBBIE 3a/1a4M, COAEPKALLUE APOOHBIE JaHHBIE,
Y Ha HAXOXJEHHE YaCTH LEJIO0ro U LEJIOro MO €T0 YacTH;
BBISIBJISITH MX CXOJCTBA W Pa3IN4Msl.

MoaeaupoBaTh X0/ pelICHHs 3aJ]a4M C IOMOIIbIO PUCYHKA,
CXEMbl, TaOJIUIIBI.

IIpuBoauTh, pazdéupaTsb, OLEHUBATDH PA3TUYHBIC PEIICHNUS,
3aMKCH pelIeHUI TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMHU YHCIIAMU B PEaTbHBIX )KM3HEHHBIX
CUTYalUsX.

Kputnyeckn oneHMBATh MOJYYCHHBIA PE3YNIbTAT,
OCYIIECTBJISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOJUTh OLIUOKH.
3HAKOMUTBCS ¢ HCTOPHEN pa3BUTUS apUPMETUKH

HarnsiaHast reoMeTpusl.
Tema u puryps
B TIPOCTPAHCTBE

MHororpaHHHUKH.
N3obpaxenue
MHOT'OTPaHHUKOB.
Monenn
POCTPAHCTBEHHBIX
TeJ.
[IpssMOYyTONBHBIN
napajuiesienuIe],
Ky0. Pa3zBepTku kyba
U Mapajuiesienunena.
[IpakTueckas
pabora «Pa3BepTka
KyOa».

Pacno3naBaTh Ha YepTe:Kkax, pUCYHKAX, B OKPY:KaloleM
MHpe TIPSIMOYTOJIBHBIN MapasuieNenumne, Kyo,
MHOTOTPaHHUKH, OMUCHIBATh, HCIOJIb3Ys TEPMHUHOJIOTHIO,
OlIEHUBATD JIMHEHHbBIE Pa3MEPHI.

IIpuBoauTh NpuUMepPbI OOHEKTOB PEATLHOTO MUPA, UMEIOITUX
dbopMy MHOTOTpaHHUKA, MMPSMOYTOJIBHOTO Mapajuiefenumnesa,
KyOa.

H300paxkaTs KyO Ha KIeT4aTol Oymare.

HUccaenoBaTh cBoiicTBa Ky0a, MPSIMOYTOJILHOTO
napajuieJenuIe1a, MHOrorpaHHUKOB, UCIIOJIb3YSl MOJIETH.
Pacno3HaBaTh M H300paxkaTh pa3BepTKH Kyda

U TIapalJIeJICTIATIC A,

MogaeaupoBaTth Ky0 U napasuienenunesa u3 Oymard u npouux
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O6mneM kyo0a,
IPSIMOYTOJILHOTO
napa’suiesienunea

MaTepHUaioB, 00bACHATH CIIOCO0 MOJEITUPOBAHUSL.
Haxoauth n3MepeHus, BLIYMCISITH IUIONIAb TTOBEPXHOCTH;
00beM Kyba, MPSIMOYTOJILHOTO MapaljieIenuIe/1a;
HCCJIeI0BATH 3aBUCUMOCTH 00BheMa KyOa OT JUTMHBI €T0
peOpa, BBIIBUTaTh U 000CHOBBLIBATH I'MIIOTE3Y.
Ha0aroaaTh ¥ IPOBOANTH AHAJOTHU MEXKTy TTOHSATHSIMHU
IJI0IIAIU U 00BbeMa, MEpUMETPa U IJIOIMIA I TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS

0 MHOTOI'PaHHHMKaX, MPUBOAUTH MPUMePbI ¥ KOHTPIIPUMEPBI,
CTPOUTH BBICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUH.
PemaTh 3a1a4u U3 peajibHOM KU3HU

[ToBTOpeHue u 06001ICHHE

10

[ToBTOpEHHE
OCHOBHBIX TTOHSTHH
¥ METOJIOB Kypca

5 kiacca,
000011IeHNE 3HAHUI

BbI4uCaAATh 3HaUEHMS BBIPDAXKEHUH, COIEPIKALUX
HaTypaJbHbIC YUCIIA, OOBIKHOBEHHBIC U AECSITHUHBIE IPOOH,
BBITIOJTHSATE MTPeo0pa30BaHuUs YUCEN.

BpiOupats cniocod cpaBHEHUS YUCEN, BHIYUCICHUH,
NPUMEHATH CBOMCTBA apu(PpMETHUECKUX JTCHCTBUN

JUISl pallMOHAIM3ALUH BBIYUCIICHHM.

OcymecTB/ISATh CAMOKOHTPOJIb BBIIOJIHAEMBIX I€UCTBUN
U CaMOIIPOBEPKY pe3yJIbTaTa BHIYUCICHUN.

PemiaTs 3a1a4m 13 peanbHOM XKU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS JIJIs1 pEUICHU 3a7a4 U3 JPYTrux
y4eOHBIX MPEIMETOB.

Pemats 3a1aun pa3HbIMHU €C1I0CO0aAMH, CPABHUBATH CIIOCOOBI
pelieHus 3a/1a4l, BHIOUPATH PALIMOHAJIBHBIN CIIOC00

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

170
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6 KJIACC

HanmenoBanue pasznena |KoamyecTBo OcHOBHOE OcCHOBHBIE BUJIbI ICATEILHOCTH O0yUYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue
HatypanbHbie uyncna 30 Apudpmernyeckue BbInoHATh apupMeTHUECKHE TeHCTBUSA C MHOTO3HAUYHBIMU
NEeNCTBUS HATypaJlbHBIMHM YHUCIAMU, HAXOAUTH 3HAYEHHUS YHCIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHUH CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIATD
HaTypalbHBIMU 3HAYeHHs BbIPAKEHUH, COIEpKAIIUX CTETICHH.
yrcnaMu. YucnoBsie | BbINOJIHATH NPUKUAKY H OLEHKY 3HAYCHHUI YHCIIOBBIX
BBIPAXKEHUS, BBIPKEHUH, MPUMEHSITH IPUEMbI IPOBEPKH PE3yJIbTaTa.
NOPSAJIOK JIEHCTBUH, Hcnonb3oBaTh NpH BHIYUCIEHUSAX IEPEMECTUTEIHHOE
UCTIOJIb30BaHKE U COUYETATEIbHOE CBOWCTBA CIOKEHUS U YMHOXKEHUS,

cko0ok. OKpyrieHue
HaTypaJIbHBIX YUCE].
JlenuTenu u KpaTHBIC
YHCIa; HanOOJIbIINI
OO IETUTEID

Y HaMCHBIIICE
oO1mee KpaTHOE.
JlenuMoCTh CyMMBI
U TIPOU3BEICHMUS.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacrpeneauTenbHOe CBOUCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIO’KEHMSI, CBOMCTBA apU(PMETHIECKUX JEHCTBHM.
HccsienoBaTh 4nCIIOBBIE 3aKOHOMEPHOCTH, TPOBOIUTH
YUCJIOBBIE KCIIEPUMEHTHI, BBIABUTaTh U 000CHOBBIBATh
THNOTE3bI.

®opmMyJHpPOBATH ONpeeseHUsl IETUTENS U KPaTHOTO,
HauOOJBIIETO OOIIEro ASIUTENS U HAUMEHBIIETO 00IIero
KpPaTHOTO, MPOCTOTI0 U COCTaBHOTO YMCEIT; UCIIOJIB30BaTh 3TH
MOHSTHUA NMPU PELICHUH 3a]1a4.

IIpuMeHATH aJIropuTMbI BHIYMCIEHUS HAUOOJIBIIETO 00IIETO
JEJUTENS] U HAUMEHBIIETro 00Iero KpaTHOTO JBYX YKCed,
aJITOPUTM Pa3JIOKEHUS YMCIIA Ha MMPOCThIE MHOKUTEIIH.
HccaenoBaTh yCIIOBHs ASTUMOCTH Ha 4 1 6.

HUccaenoBars, 00cyxka1athb, GOopMyJIHPOBATH
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U 000CHOBBIBAThH BbIBO/J O YCTHOCTHU CYMMBbI, ITPOU3BCACHUS:

JBYX YETHBIX YHCEII, IBYX HEUETHBIX YUCJIE, YETHOTO
Y HEYETHOTO YHUCET.

HccaenoBath CBOMCTBA AEIUMOCTA CYMMBI U IIPOU3BEACHUS
YUCEL.

IIpuBOAMTH MPUMeEPBI YKCEN C 3aJaHHBIMU CBOWCTBaMHU,
PACIO3HABATH BEPHbIE U HEBEPHBbIE YTBEPKACHUS

O CBOICTBAax YHCEII, ONPOBEPraTh HEBEPHBIE YTBEPKIACHUS

C TOMOIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeIJI0KeHU S

C TOMOIIBIO CBSI30K «W», KUIINY, «ECIH. .., TO...».

PemaTtp TeKCTOBBIE 3a7]a4H, BKIIOYAIOIINE TOHATHUS
JETUMOCTH, apU(PMETUYECKUM CIIOCOOOM, UCTIOJIb30BATh
nepedop BceX BO3MOKHBIX BAPUAHTOB.

MogeaupoBaTh X0 PELICHUS 3a4a4H C TOMOILBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa3dupaThb, OLEHNBATDH PA3JIUYHBIC PEIICHMUS,
3alMCU PEUIEHUN TEKCTOBBIX 3a4ay.

Kpurnuyecku oueHMBATh MIOJYYEHHBIN pe3yJIbTaT, HAXOAWUTH
OLIMOKH, OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSSE OTBET

Ha COOTBETCTBUE YCIIOBHUIO

Harnsigaas reometpus.
[IpsiMbIe HaA TIOCKOCTH

[lepieHAuKyIsIpHBIE
IIPSIMBIE.
[lapannenbHble
MpsIMBIE.
Paccrosinue mexnay

Pacno3naBaTh Ha yepTekax, pUCYHKaX CIy4au B3aUMHOIO
PAacCMoJIOKEHHS ABYX NPSIMBIX.

MN300paxkarh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOW M KJIETYaTOW Oymare JBe MepeceKaronmecs
MpsIMbIE, ABE MapAJUICIIbHBIE PSIMBIE, CTPOUTH HPSIMYIO,
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IBYMsI TOUKaMH,
OT TOYKH JI0 NPAMOH,
JUIMHA Mapuipyra

Ha KBaJIpaTHOU CETKE

NEPIEHANKYIAPHYIO JaHHOM.

IIpuBOAUTH MPUMeEPBI TAPATIIETBHOCTH

Y MIEPIIEHAUKYISAPHOCTH NPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIEHAUKYJIISPHBIE

Y MapajuliesIbHbIE CTOPOHBI.

HN300paxkaTh MHOTOYTOJIBHUKY C MTapaJIeIbHBIMH,
NEPNEHANKYISPHBIMUA CTOPOHAMU.

HaxoauTh paccTosiHue MEXAY ABYMSI TOUYKAMU, OT TOUKH
110 MIPSIMOM, JUIMHY IIyTH Ha KBaJPAaTHOM CETKE, B TOM YHUCIIE
UCIIOJIb3YS LIM(PPOBBIE PECYPCHI

JlpoOu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JIpo0H,
COKpareHue Jpo0ei.
CpaBHeHue

U YIOPSIOYMBAHHE
TPOOEH.
Jlecatuanbie 1poou
U MeTpHuYecKas
cucTeMa mep.
Apudmernueckue
JICUCTBUSI

C OOBIKHOBEHHBIMU
U OECITUYHBIMU
TPOOSMH.
OTHOIICHUE.

CpaBHUBATH U YNOPSA0YUBATH JIpOOH, BHIOMPATH CIOCO0
CpaBHEHUS JpoOeil.

IIpencraBasiTth AecSITUUHBIE IPOOU B BUE OOBIKHOBEHHBIX
npo6eil 1 OOBIKHOBEHHBIE B BUJIE€ IECATUYHBIX, HCMOJIb30BATH
IKBHUBAJIEHTHBIE NMPeICTABJIEHUs TPOOHBIX YUCEN MPU UX
CpPaBHEHHH, P BBIUUCICHUSIX.

Hcnoab30BaTh JeCATUIHBIE APOOH MPH NMPeodpa3oBaHUU
BEJINYMH B METPUUYECKON CUCTEME MED.

BoinosHaTs apudmernyeckue AeiicTBUs

C OOBIKHOBEHHBIMH U JICCATUYHBIMU IPOOSIMH.

BbI4uCcasATh 3HAUCHUS BBIPAKECHUM, COACPHKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH, BHITIOIHSITh
npeoOpa3zoBaHus ApoOeii, BLIOMPATH CNOCO0, MPUMEHSAThH
CBOiicTBA apU(PMETUUSCKUX JICUCTBUN JIJIs palliOHATN3AINT
BBIYKCJICHUH.

CocTaBJsATh OTHOIICHUS U NPOMOPIUH, HAXOAUTb

32




JleneHne B JTaHHOM
OTHOIIIEHUH.
Macmta0,
MPOTIOPIIUSL.
[TonsaTHE poLIEHTA.
Breruucnenue
MPOIEHTA

OT BEJIMYUHBI

Y BEJIMYUHBI 110 €€
MPOIIEHTY.

Pemienne TeKCTOBBIX
3a7a4, coAepKamux
JpOOU ¥ TIPOLIEHTHI.
[IpakTrueckas
pabora «OTHOIIEHUE
JUIMHBI OKPYKHOCTHU
K €€ JUaMeTpy»

OTHOIIICHHUE BEJIMYWH, JCIUTh BEJIMYNHY B TAHHOM
OTHOIIICHUH.

HaxoauTh 3KcepUMEHTAIBHBIM IIyTeM OTHOIIICHHUE JITTHHBI
OKPYKHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEIUYHH,
HAXOJIUTh MacITad MmiaHa, KapThl ¥ BBIYUCISATH PACCTOSHHS,
UCIIOJIb3YSl MacIlTal.

OO0BSICHATD, YTO TAKOE MPOIICHT, YIIOTPEOIATh 000POTHI peun
CO CJIOBOM «ITPOIICHTY.

BoIpakaTh MPOIECHTHI B APOOSX U IPpoOU B MPOIICHTAX,
OTHOIIICHHUE JIBYX BEJIMYHMH B MPOIICHTAX.

BBIYHCJIATH MPOIIEHT OT YUCJIA U YHCIIO IO €TO MPOIICHTY.
OKpyrJasTh ApoOU U MPOIEHTHI, HAXOIUTH TPUOIAKCHHSI
qHCe.

PemaTtp 3aga4m Ha 9acTH, IPOIECHTHI, TIPOTIOPIIHH,

Ha HaXOXKACHHUE ApoOH (TIPOICHTA) OT BEJIMYMHBI H BETUIHHEI
1o ee Apoou (IIPOLIEHTY), ApoOH (TIPOLIEHTA), KOTOPBIN
COCTaBJISICT OJHA BEJIMYMHA OT JIPYTOH.

IIpuBoauTh, pazdéupaTb, OLEHUBATDH PA3TUYHBIC PEIICHNUS,
3aMucH pelIeHNi TEKCTOBBIX 3a/1ay.

N3BaekaTb uHpOpMALMIO 13 TAOIUI U TUATPAMM,
WHTEPIPETUPOBATH TAOIMYHEIEC TaHHBIC, OMPEACIISAThH
HauOOJbIIIee M HAUMEHBITIEE U3 MPEACTABICHHBIX JaHHBIX

Harnsigaas reometpus.
CummeTpust

OceBast cuMMeTpusl.
LenTpanbHas

Pacno3HaBaTh Ha yepTekax U U300paxeHUIX, M300pakaTh
OT PYKH, CTPOUTH C MIOMOIILI0 HHCTPYMEHTOB (PUTYPY
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CUMMETpHSL.
IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JTOMaHy10, TPEYTOJAbHUK, MPSIMOYTOJIbHHUK,
OKPYXHOCTb), CHAMMETPUYHYIO TaHHOM OTHOCUTEIBHO
IIPSIMOM, TOUKHU.

HaxoauTs npuMepbl CHMMETPUU B OKPYIKAIOLIEM MUDE.
MopeaupoBatsh 13 Oymaru ase GUrypbl, CAMMETPUYHbBIE
OTHOCUTEJIBHO NPSIMOM; KOHCTPYHPOBATH I€OMETPUUECKUE
KOH(UTypaluu, UCIIOJIb3YSl CBOMCTBO CUMMETPHH, B TOM
YHCJIE C TOMOIIBI0 HU(PPOBBIX PECYPCOB.

HccaenoBath cBOMCTBA H3YUYEHHBIX QUTYD, CBA3aHHBIC

C CUMMETpHE, UCTIONB3YS IKCIIEPUMEHT, HA0II0/ICHHE,
MOZCIIMPOBAHMUE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOLILIO KOHTPIPUMEPOB
YTBEPXKJIECHUS O CHMMETPpUH PUryp

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTH4YECKUX
BBIPXKEHUMN

Y TIPEIIOKEHUM.
bykBeHnHbIe
BBIPAKEHUS

U YUCJIOBBIE
MO/ICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAXOXKJICHUE

Hcnoan3oBaTh OYKBBI /151 0003HAYSHUS YHCEI, TTPH 3aMTUCH
MaTEMaTUYECKUX YTBEPKIACHHM, COCTABIATh OYKBEHHBIC
BBIPQ)XEHUS 110 YCJIOBUIO 3aa4H.

HcciienoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBHI JJISI MX 3aIHCH.

BbI4uCaATh YUCIIOBOE 3HAUEHUE OYKBEHHOTO BBIpaKEHUs
IIpU 33a/IaHHBIX 3HAUYCHUSIX OYKB.

3anuceiBaTh GopMyJIbI: IEPUMETPA U TLIOIIAH
NpsIMOYTOJIbHUKA, KBaIpaTa; JJIMHbI OKPY>KHOCTH, TUIOIIAAN
KpPYyTa; BHINOJHATH BBIYMCJIEHHS 10 3TUM QopMyram.
CocTaBiasaTh (OPMYJIbl, BEIPAKAIOIIUE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTh, BPEMS, pACCTOSIHUE; 1ICHA,
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HEU3BECTHOIO KOJIMYECTBO, CTOMMOCTD; POU3BOAUTEIBbHOCTb, BPEMsI, 00BEM
KOMIIOHEHTA. pabOoThI; BBIMOJIHATH BEIUMCIEHUS 110 3TUM (hopmyram.
Dopmyiibl Haxoauthb HEM3BECTHBI KOMIIOHEHT apU(PMETUYECKOTO
NEUCTBUSA
Harnsanas reomerpust. 14 YeTbIpexyroabHuK, MN300pakaTh Ha HETMHOBAHHOM M KJIETYaTON Oymare
Durypsl Ha INIOCKOCTH IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTrOJIbHUKU C 3aJaHHBIMU CBOMCTBAMMU:
[IpsAMOyTOJIBHUK, C MapaJJICIbHBIMU, NEPIEHANKYIJISIPHBIMUA, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHae.
H3mepenue yrios.
Bunnl
TPEYTOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsr.
DopmyIibl
IepuMeTpa

Y IUIOLIAaU
PSIMOYTOJIbHUKA.
[TpubnmxeHHoe

HN3MCPCHUC IIJIOIAaN

buryp.
[IpakTrueckas

CTOpOHAMH, IPSIMBIMU yTJIaMHU | JIp., PAaBHOOCAPESHHBIN
TPEYrOJbHUK.

IIpennarare U 00CYy:KIaTh CIIOCOOBI, AJITOPUTMBI
MIOCTPOECHHS.

HccaenoBaTh, UCIONb3ys HKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBAIpaTa,
pa3buBaTh Ha TPEYTOJIbLHUKH.

O00CHOBBIBATD, ONIPOBEPraTh C IOMOUIBIO KOHTPIPUMEPOB
YTBEPKACHUS O IPSIMOYTOJIbHUKE, KBaApaTe, paclo3HABATD
BEPHBIE U HEBEPHBIEC YTBEPKICHUS.

H3mepATH M CTPOUTH C TIOMOILBIO TPAHCIIOPTUPA YTJIbL,

B TOM YHUCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
PaCmo3HaBaTh OCTPbIE, MIPSMbIE, TYIbIE, Pa3BEPHYTHIEC YIJIbL.
Pacno3naBatb, H300pa:KaTh OCTPOYTOIBHBIN,
NPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, PaBHOOEAPEHHBIN,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.

BoIuucasaTe nepuMeTp MHOTOYTOJIbHUKA, TIIONIAb
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pabota «[lnomanp
KpyTra»

MHOTOYTOJIbHUKA Pa30MEHUEM Ha MPSIMOYTOJIbHUKH,

Ha paBHbIEC (PUTYpBI, UCIIOJIB30BATh METPUUECKUE €TUHULIBI
U3MEPEHUs JUTMHBI U MJIOIAIH.

Hcnoab3oBaTh NpulJINKEeHHOE U3MepPeHue JJIUH

U TUIOLIA/IeH Ha KieTyaToi Oymare, mpuOIuKeHHOe
U3MEpEHUeE JJIMHBI OKPY>KHOCTH, IJIOLIAU Kpyra

[ lonoXXuTENBbHBIE
Y OTpULIATENIbHBIC YUCa

40

Llenbie uncna.
Monyib yucna,
reoMeTpuuecKas
UHTEpIpeTaIs
MoyJisl. YUCIOBBIE
MIPOMEKYTKH.
ITonoxurenbHbIC

Y OTpULIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIbHBIX

U OTPHULIATEIIBHBIX
YHCE.
Apudmetnueckue
JIEUCTBUS

C MOJIOKHUTCILHBIMU
U OTPHULIATEIILHBIMU
YHCJIaMH.

PenieHne TeKCTOBBIX
3ama4

IIpuBOAUTH NPUMeEPHI UCTOJIL30BAHUS B PEAIBHOUN KU3HU
MOJIOKUTEIbHBIX U OTPULIATEIBHBIX YUCET.

HN300paxaTh 11e/1bI€ YUCIa, MOJ0KUTEIbHBIC

Y OTPHULIATEJIbHBIE YUCJIAa TOYKAMHU HA YMCJIOBOU MPSMOW,
HCI0JIb30BATh YHUCIOBYIO MPSIMYIO JJIsI CPABHEHUS YUCEIL.
IIpuMeHSATH NMPaBUJIA CPABHEHUS, YIIOPSA0YUBATD 1IEJIbIC
YHUCJIa; HAXOAUTh MOAYJIb YHCIIa.

@opMyIMPOBATH MPABWJIA BEIYUCIICHUS C MOJIOKUTEIIBbHBIMU
Y OTPULIATEJILHBIMU YHUCIIAMHU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAKECHUM, COJIEPKAIIUX JIEUCTBUA

C MOJIOXKUTEILHBIMU U OTPULIATEIIbHBIMU YHCIIAMM.
IIpMeHATH CBOMCTBA CII0KEHUS U YMHOKCHUS

JUISL TIpeoOpa3oBaHus CYMM U ITPOU3BEICHUIMA
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[IpencraBneHne JaHHBIX

[IpamoyroibHas
CcHUCTEeMa KOOpJIUHAT
Ha TJIOCKOCTH.
Koopannatel Touku
Ha TJIOCKOCTH,
a0crucca

U OpJIMHATA.
Cron6uatsie

U KpYTOBBIC
JMarpaMMel.
[IpakTrueckas
pab6ora «Iloctpoenue
IarpamMmm.
Peuiennie TeKCTOBBIX
3a/1a4, CoAepKaIInxX
JAHHBIE,
NPEACTABICHHBIE

B TA0JIMIIaX

U Ha JarpaMmmax

OO0BSICHATH U MWJVIIOCTPUPOBATH MOHATHE NTPSIMOYTOJIBHOU
CHCTEMBI KOOPJIAUHAT HA IUIOCKOCTH, UCTIOJIb30BATh
TEPMHUHOJIOTHUIO; CTPOMTh HA KOOPJAMHATHOMN IUIOCKOCTH
TOYKHU U QUTYPHI 110 33JITaHHBIM KOOPJIMHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurtath cTONIOUYATHIC U KPYTOBBIE JUATPAMMEBI;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE
JTHarpaMMBbl.

Hcnoan3oBath HHGPOPMALUIO, ITPEICTABICHHYIO

B Ta0JIUIaX, HA AUarpaMMax Jijis pelieHrs TeKCTOBBIX 3a1ad
Y 3a]1a4 U3 PEaJbHOMN KU3HU

Harmsinaas reometpus.
@urypsl B IPOCTPAHCTBE

[IpssMOYyTONIBHBIN
napajuiesienuIe],
KyO, pu3ma,
nupamu/ia, KOHYC,
WIAHJIP, TI1ap

u cdepa.
N3o0paxenue

Pacno3naBaTh Ha yepTekax, pUCYHKaX, ONMCHIBATH
nupaMuay, Ipu3sMy, HAIUHIP, KOHYC, IIap, H300pakaTh UX
OT PYKHU, MOJIeJTMPOBATh 13 OyMaru, MmiacTUIMHA, POBOJIOKHU
u JIp.

IIpuBoaAMTH MpHUMePBI 00BEKTOB OKPYKAIOIIETO MUPA,
UMEIOIINX (POPMbI HA3BAHHBIX TEI.

Hcnmosb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, TpaHb,
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MPOCTPAHCTBEHHBIX
¢uryp. Ilpumepsr
pa3BepPTOK
MHOT'OTPaHHUKOB,
UINHIpPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MOJEen
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue oobeMa;
€IUHUIIBI U3MEPEHUS
oobema. O0beM

OCHOBaHHE, BBICOTA, PAANYC U JUAMETP, pa3BepTKa.
N3yuaTsb, UCIONB3Ys HKCIIEPUMEHT, HAOIIOICHUE, U3MEPEHHE,
MOJIEJIMPOBAHKE, B TOM YHCJI€ KOMIIBIOTEPHOE, 1 ONMUCHIBATH
CBOIMCTBA Ha3BAHHBIX TEJl, BHIABJIATH CX0JACTBA

U pa3jInyuMs: MEXy MUPaAMUI0N U IPU3MON; MEXTY
WIMHJIPOM, KOHYCOM U IIapOM.

Pacno3naBaTh pa3BepTKH Napajiesienuneaa, Kyoa, mpu3Mebl,
NUPaMU/Ibl, KOHYCA, [IUJIMH]IPA; KOHCTPYMPOBATh JaHHbIC
Tea U3 pa3BepPTOK, CO3/1aBaTh UX MOJIEIH.

Co3naBaTh Moj1eJIM IPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTUIIMHA U JIP.)

H3mepsaThs Ha MoesiX: JUIMHBI pedep MHOTOTPaHHHUKOB,
IUaMeTp Iapa.

IPSIMOYTOJIEHOTO BoiBoauth Gopmyay o0bemMa MpsSIMOYTOIbHOTO
napasuiesieIuIe a, napa’suiesIeImIie .
Ky0a, (GOpMYJIBI BoruucasTe mo popmysiam: 00beM MPSIMOYTOILHOTO
o0beMa napa’suiesienuIieia, Kyoa; HCIoIb30BaTh SAMHUIIB H3MEPECHUS
00beMa; BLIYMCIATH 00BEMBI TEJI, COCTABIICHHBIX U3 KyOOB,
napaiyIeJIeIUIeIOB; pelaTh 3a1a4M C PeabHBIMU JTaHHBIMU
[loBTOpenue, 06001ICHNE, 20 [ToBTOpEHME BbIyucasTh 3HaUCHUS BBIPAXKECHUH, COIEPKALITUX

CHUCTCMATHN3aluA

OCHOBHBIX ITIOHSITHH
Y METOJIOB KypCOB
5 u 6 Ki1accos,
000011IeH1E

HAaTypaJIbHBIC, LIEJIbIC, TTOJ0KUTEIIBHBIC U OTPULIATEIbHBIC
YyHrciia, OOBIKHOBEHHBIC U ICCATUYHBIC APOOH, BBHITTOJIHSIThH
npeoOpa3oBaHus YUCEN U BBIPAKEHUM.

Bpi0upaTts crocod cpaBHEHUS YKUCEN, BEBIYUCICHUN,
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U cUCTeMaTu3alusl
3HAHUU

NPUMEHATH CBOMCTBA apU(PMETUUECKUX JTCHCTBUI

IUIS pallMOHAIM3ALUY BBIYUCIICHUH.

Pemate 3a1a4u U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMA [l PEIICHUs 3a1a4 U3 JPYTrux
IIPEIMETOB.

Pemars 3a1a4m pa3HbIMH CIOCO0AMU, CPABHMBATD,
BBIOMPATH CIIOCO0BI pElICHU 3aJa4H.

OcyuecTBIATh CAMOKOHTPOJIb BBITIOJIHIEMBIX J1E€HCTBUN
Y CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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POEAEPAJIBHAS PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa siBIsieTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS:
OHa O0eCleYnBaeT HM3y4YCHHE APYIHMX AUCHUUIUIMH, KaK €CTECTBEHHO-HAy4HOTro, TakK
Y T'YMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO IS MPOJOJKEHUST 00pa3oBaHUs
U B TIOBCEHEBHOW KM3HU. Pa3BuTue y O0OydYarOIIMXCS HAy4YHBIX MPEACTaBICHUM
O TPOUCXOXKJACHUU U CYIIHOCTU alreOpandeckux aOCTpakiuii, CrocoOe OTpakeHHS
MaTeMaTHYEeCKOM HayKoOW SBJICHUW U MPOIECCOB B MPUPOJE W OOIIECTBE, POJIH
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TMO3HAHUU U B MPAKTUKE CIOCOOCTBYET
GboOpMUPOBAHUI0O HAYYHOTO MHUPOBO33PEHUS M KAaueCTB MBIIIJICHUS, HEOOXOJIUMBIX
JUTS aJIafTaiui B COBpEMEHHOM 1 poBoM olb1ecTBe. M3yuenue anreOpsl ooecrieunBaeT
pa3BUTHE YyMEHUS HAOII0JaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEHUCTBUSL W BBIBOJIBI, (OpMYIUpOBaTh yTBepkaAeHUs. (OCBOGHHE Kypca aireOpsbl
o0ecrieunBaeT Pa3BUTHUE JIOTUYECKOTO MBIIIJICHUS OOYYaIOIMMXCS: OHU HCIOIb3YIOT
NEIyKTUBHBIC M HWHIYKTUBHBIC PACCYXKICHHS, O0O0OIIEHME U KOHKPETH3AIHIO,
abcTparupoBaHue 1 aHajgoruro. O0yueHue anredpe npeanoiaraeT 3HaYuTeIbHbIN 00beM
CaMOCTOSITEIFHOM JIEATeIbHOCTH O00YYalOlIUXCsl, TTO3TOMY CaMOCTOSITEIIBHOE pelleHHe
3a/1a4 SIBJISIETCS peau3aiueil AesTeIbHOCTHOTO MPUHIIMIA O0yUeHHUS.

B crpykType mporpammbl ydeOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIETo
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHUMAIOT COAEPKATEIbHO-METOIUYECKUE JIMHUM:
«Hwucna v BBIYUCICHUN Y, « AreOpandecKkue BRIPAKCHHN», « Y paBHCHUS U HEPABCHCTBAY,
«DOyHkuum». Kaxmas w3 3THUX COIEpKATEIbHO-METOAUYECKUX JIMHUM pPa3BHUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYCHHUS Kypca, B3aUMOJCHCTBYS C APYTMMH €ro JIUHUSAMHU.
B xone n3ydenns yaeOHOro Kypca 00ydJaronuMesl IPUXOIUTCS JTOTHYECKHA PACCYKIATh,
HCIIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIM SI3bIK. B CBA3M € 3TUM B MpOrpaMmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MPEICTABICHHBIE
BO BCEX OCHOBHBIX pa3lellax MaTeMaTH4YeCKOro o0Opa3oBaHHUS M CHOCOOCTBYIOIIHE
OBJIAJICHNI0O OOYYaIOIMIMMHKCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYECKOTO  SI3BIKA.
ConepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «ANredpay SBIseTCS
€ro UHTETPUPOBAHHBII XapakTep.

Conepxxanue nMUHUNA «YuUCIa W BBIUUCICHUSY CIYKUT OCHOBOM JJIsi TaJIbHEHIIIETO
M3YYCHUS MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYAIOIMIHUXCSA JIOTHYECKOTO
MBITIUICHUSI, (OPMUPOBAHUIO YMEHHS TIOJB30BAaThCSA  aJrOPUTMAMH, a TakKKe
MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJI TOBCETHEBHOW >KH3HHU.
Pa3Butre MOHATUS O YKCIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl CBSI3aHO
C palMOHAJIBLHBIMM M HUPPALMOHAIBHBIMU 4YHCIaMU, (OPMUPOBAHUEM IMPEICTABICHUN
O JCHUCTBUTEIBLHOM 4YHCJIC. 3aBEpPIICHHE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHUIo.
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CopnepxaHue JBYX alreOpandeckux JHUHUM — «AnreOpanyeckue BbIPaKEHUS
U «YpaBHCHHWS W HEPABEHCTBA» CIOCOOCTBYEeT (OPMUPOBAHUIO Y OOYYAIOIIMXCS
MaTeMaTHYECKOTO armapara, HeOOXO0AMMOTO JIs PEIICHUS 33]]a4 MaTEeMaTHKH, CMEKHBIX
MPEJIMETOB W TPaKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHusl Y4YEOHBI MaTepHall TPYNIUPYETCS BOKPYT PAllMOHATBHBIX BBIPAKCHHIM.
Anrebpa JeMOHCTpHUpPYET 3HAYe€HHWE MaTeMaTHKHW KakK s3blKa JUISl  [TOCTPOCHUS
MaTeMaTHYECKUX MOJIeJIeH, OTMMCAHMS MPOIIECCOB M SBJICHUIA peaabHOro Mupa. B 3agaun
oOydeHwmsI anreOpe BXOIAT TAKXKe JadbHEHIIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, JJII OCBOCHHMS Kypca HWH(POPMATHKH, W OBJIAJCHHC
HaBBIKAMU JICIYKTUBHBIX paccykiaeHuid. IIpeoOpa3oBaHue CHUMBOJIBHBIX —(OpM
CrocOOCTBYET  pPa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEH K  MaTeMaTUYeCKOMY
TBOPYECTBY.

Conepxanne (QyHKIMOHATBHO-TpaUUYSCKON JIMHUW HAIICJIEHO Ha TOJIyYCHUE
OoOydJaroIMMHUCS 3HAaHMK O QYHKIHUIX KaK BaKHEHIICH MaTeMaTHYeCKOW MOJCIH
JUISL OTMCAHMSI W HWCCJICNOBAaHUS Pa3HOOOpPA3HBIX MPOIIECCOB M SBJICHUH B IPHUPOC
u oOmiecTBe. M3ydeHne Marepuaia CrioCOOCTBYET Pa3BUTHIO y OOYYAOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3IMYHbBIC BBIPA3UTEIIbHBIC CPEACTBA SI3bIKAa MAaTEMATHKH — CJIOBECHEBIC,
CUMBOJIMUECKHE, TpadUueCKre, BHOCUT BKJIAJ B (POPMUPOBAHKE NIPEICTABICHUN O POJIH
MaTEMaTUKU B Pa3BUTUHU UBUIN3ALNUU U KYJIbTYPHI.

CornacHo yuyeOHOMY TuTaHy B /—9 Kilaccax mM3ydaeTcsl yueOHBIM Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET CJEAYIONIME OCHOBHBIE paszenbl  comepkanus: «Ywucna
U BBIUMCICHUS», «ANreOpandecKkue BBIpAXKEHUS», «YpaBHEHUS U HEPABEHCTBAY,
«DYHKIHAW.

OO0miee YMCIO 4YacOB, PEKOMEHIIOBAHHBIX JUIsI M3y4eHHUS Y4YeOHOro Kypca
«Anreopa», — 306 gacoB: B 7 kmacce — 102 gaca (3 vaca B Hemenro), B 8 kiacce —
102 gaca (3 yaca B Hegemo), B 9 kinacce — 102 yaca (3 vaca B Heei0).

COJEPKXAHME OBYUYEHUA

7 KJIACC
Yucia v BBIYMCTCHUS

JlpoOu 0OBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0 ] OT OJHOM (POPMBI 3armucH Jpodeit
K npyroi. IloHsTue palMoHAJbHOIO 4YHCJA, 3aIlliCh, CPAaBHEHHE, YIOPSI0YMBAHUE
palMoOHAJIBHBIX YHCENI. ApH(PMETHYCCKHE JACHCTBHS C PpAlMOHAJBHBIMH YHCIIAMU.
Pemrenurie 3a1au U3 peaibHOM MPAKTUKU HA YacTH, HA APOOHU.

Crenenb C HaTypaJbHBIM TIOKa3aTelieM: OIpeJesieHue, mpeodpa3oBaHKe
BBIPQKCHUN Ha OCHOBE OMPEACIICHHUS, 3alMuCh OONbIINX 4Yuced. [IporeHThI, 3amuch
MPOILICHTOB B BHJE ApoOM W ApoOW B BHUAE MPOIECHTOB. TpuM OCHOBHBIC 3a/1a4u
Ha MPOIICHTHI, PEeIICHNE 3a7a4 U3 PEaTbHOU MPAKTHKH.

[IprMmeHeHne MPU3HAKOB JIEIUMOCTH, PA3IOKCHHE Ha MHOXXUTEIU HaTypalbHBIX
qucenl.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIC MpsiMasi 1 0OpaTHas MPOMOPIHMOHAIBHOCTH.
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AJiredpanyeckue BbIPpaKeHUA

IlepemeHHBIE, 4YKMCIIOBOE 3HAYCHUE BBIPAXKEHUS C IEpeMeHHOU. JlomycTumblie
3HA4YEHUS NEepeMEHHBbIX. [IpencraBineHrne 3aBUCUMOCTH MEXKIY BEIMYMHAMU B BUJIE
¢opmynbl. Bberuncnenus mno dopmynam. IlpeoOGpazoBaHue OyKBEHHBIX BBIpAXKEHUH,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MIpaBUia MPeoOpa3oBaHMsl CyMM U IIPOU3BEACHUIA,
MpaBUJIa PACKPBITHS CKOOOK M MPUBEICHUS TTOJJOOHBIX CJIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowreHsl u MHoOrouwiaeHbl. CrteneHb MHorouwieHa. ClOKeHHE, BBIYMTaHUE,
YMHOKEHUE MHOTOWICHOB. DOpPMyJIBI COKPALIEHHOIO YMHOXEHHS: KBaJApaT CyMMBI
U KBaapar pasHoctd. Popmyna pasHOCTH KBaApaToB. Pa3nokeHHEe MHOIOYICHOB
Ha MHOYUTEJIN.

YpaBHeHHs U HEPaABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHMs, TMpaBuia MpeoOpa3oBaHUsA  ypaBHEHMS,
PABHOCUJIBHOCTb YPaBHEHUM.

JIuHeliHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEN JJUHEUHOTO YpaBHEHUS,
peuieHrue JMHEWHBIX YypaBHeHUH. COCTaBJIE€HHWE YpaBHEHHUW IO YCJIOBHUIO 3aJayu.
Pemienue TeKCTOBBIX 3a71a4 C OMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHME C JBYMsSI MEepeMEeHHbIMU U ero rpaduk. Cucrema IBYX
JUHEHHBIX YpaBHEHUH C JIByMs NepeMEHHBbIMU. PelieHue cucreM ypaBHEHUH cr1ocoOOM
110ACTaHOBKHU. [IprMephl peleHus TEKCTOBBIX 3a4a4 C IOMOIIBIO CUCTEM YPaBHEHUN.

DOyHKIMH

Koopaunara Touku Ha npsamoii. YucinoBble NpoMeKyTKU. PaccTossHrEe MeX Ty IBYMS
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcuucca U opAuHATa TOYKH
Ha KOOPJWHATHOW IIOCKOCTH. IIpumeps! rpadukoB, 3amaHHBIX (GopmyiaaMu. UTeHHe
rpadukoB peanbHbIX 3aBucuMocTed. [lonstue Qynkiuu. ['padux dynkiuu. CBoiicTBa
byakuuii. JIuneitnas Qynkmus, ee rpaduk. I'padux dbynkmuu = | |. I'paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.

8 KJIACC
Yucia 1 BIYUCICHUS

KBaapatusiit kopenb u3 uncina. [lonstre 06 uppanmoHaibHOM uncie. JlecaTuanbie
NpUOTMKEHUST HWpparMoHANbHBIX uncen. CBoicTBa apuMeTHUEeCKHMX KBaJpaTHBIX
KOpHEH M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN M BBIYUCICHHSIM.
JleficTBUTEIbHBIC YHCIIA.

Crenens ¢ LENbIM MOKa3aTeaeM U ee cBoiicTBa. CTaHgapTHAs 3aMMCh YHCIA.

Auredpanyeckue BbIpaKeHH s
KBanpaTHsliil TpexuiieH, pa3iaoKeHHe KBaAPaTHOTO TPEXWiIeHa HA MHOKUTEIIH.
Anrebpanueckas a1poos. OCHOBHOE CBOMCTBO aniredpandeckoi apodu. CrnoxxkeHue,
BBIYMTAHUE, YMHOXXEHUE, JCJICHUE allreOpandeckux Jipodeil. PalinonanbHble BhIpaXKEeHUs
U UX npeoOpa3oBaHUeE.
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YpaBHeHHd U HEPpaABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaJapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEeHUH, CBOAAIIMXCA K JMHEWHBIM M KBaapaTHbIM. [Ipocreimme
IpOOHO-pallMOHATIbHbIE YPABHEHHUS.

I'paduueckass umHTEpHpeTalysi ypaBHEHUH C JBYMS NEPEMEHHBIMM U CHUCTEM
JIMHEMHBIX YPABHEHUH C ABYMs IIEpEMEHHBIMU. [IprMepshl peleHus CucTeM HeJIMHENHBIX
YPAaBHEHUU C ABYMS [IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj/1au anreOpandyeckuM CrocoooM.

HucnoBele HEpaBEHCTBA U MX CBOWCTBA. HepaBEeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOM NEepeMeHHOM. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHU

[lonstue ¢ynkuuu. OONACTh OmMpeneneHus M MHOXKECTBO 3HAUYCHMUM (YHKIUU.
CrniocoObl 3amanust PyHKIIHIMA.

I'padux Qynkumu. Yrenue cBoicTB Ppynkunu no ee rpaduky. [Ipumepst rpadukos
(GYHKIIUH, OTpa)karoluX peaibHbIe MPOIIECCHI.

OYHKIHMH, OMUCHIBAIOIINE TIPSIMYIO U 00PATHYIO IPOMOPIIMOHATBLHBIE 3aBUCUMOCTH,
ux rpadukn. Oyrkuu Y = X2,y = X3,y =/ , y=|X|. I'paduueckoe pemenue ypaBHeHHI
U CUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BBIYUCJIEHUS

PanmionanpHbIe YHWCla, WPpAMOHAIBHBIC YHCIA, KOHEYHBIE M OCCKOHEUYHBIE
JnecATUYHbIE TpoOu. MHOKECTBO JEUCTBUTEIBHBIX UHCEN, JEUCTBUTEIBHBIC YHCIA KaK
OCCKOHEUHBbIE JeCATHYHbIE JpoOu. B3aumMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHO>ECTBOM JIEMCTBUTEJILHBIX YACET U KOOPJUHATHOMN MPSIMOM.

CpaBHeHHUE JIEHCTBUTEIIBHBIX YHUCET, apU(PMETHICCKHIE TCUCTBUS C ICHCTBUTCIIBHBIMU
YHUCIIaMU.

PasMepbl  00BEKTOB  OKpY)KAlOIIEro  MHpa,  JJIUTEIBHOCTH  IPOIECCOB
B OKPYKarOIIEM MHUDE.

[TpubnrxkeHHOE 3HAYCHHWE BEIWMYHMHBI, TOYHOCTh NpuOMmKkeHus. OKpyrieHue
yucen. [Ipuknika v OLeHKa pe3yJbTaTOB BBIYUCICHUM.

YpaBHeHHsI U1 HEPaBeHCTBA

JIuneiiHoe ypaBHEeHUE. PenmieHne ypaBHEHNM, CBOIAIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHHI, CBOASIIMXCA K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. IIpuMmepbl pemieHHs ypaBHEHMH TPETbEM M YETBEPTOU
CTEIICHEN Pa3I0KEHUEM HA MHOKHUTEIH.

Pemienrie npoOHO-paniMOHANbHBIX ypaBHEHMU. PelieHue TEKCTOBBIX —3ajiay
anreOpanyecKuM METOIOM.
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VYpaBHeHue ¢ JByMs NepeMeHHbIMM U ero rpaduk. PemieHue cuctem aByx
JIMHEMHBIX YPaBHEHUM C ABYyMs IIEpEMEHHBIMU. PelieHre cucrteM IByX YpaBHEHHM, OJTHO
U3 KOTOpBIX JUHEHHOE, a Jpyroe — BTOpoM creneHu. ['paduueckas uHTEprpeTanus
CHUCTEMBbI YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj/1au anreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue mnMHEWHBIX HEPABEHCTB C ONHOM IniepeMeHHOM. Pemenne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJIHON mepemeHHoM. KBanpaTHeie HepaBeHCTBA. [ 'paduueckas
UHTEpIIpETaIisl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IIEPEMEHHBIMU.

DyHKIMHU
KBanpatuunas ¢pyukuus, ee rpaduk u cBoiicta. [lapabomna, KoopAMHATH BEPIITUHEI
napaboJibl, OCb CHMMETPHUH MapadoJIbl.

I'padpukn  QyHKUMIA: = , = +, =-, = 3 =4, =]
U UX CBOWCTBA.

YucaoBble MOCE10BATEIbHOCTH M MPOrPecCuu

IlonsTne YMCIIOBOM  MOCJICAOBATSILHOCTH. 3aJlaHWE  I10CJIeJ0BATEIbHOCTH
pEKyppeHTHOM GopMyIioi u Gopmysoii N-ro 4wieHa.

ApudmeTrndeckass u TreoMmeTpuueckas mnporpeccur. Ddopmynbl N-ro  uieHa
apupMEeTHIECKON U TEOMETPUUECKOM MPOTrPEeCCUii, CYMMBI IEPBBIX N YJICHOB.

N3o0paxenne 4wieHOB apuMETHUECKON U TreOMETPUUYECKON MPOTPEeCcCUii TOUYKaMHU
Ha KOOPJAWHATHOM IUIOCKOCTU. JIMHEMHBIH M SKCHOHEHIMANIbHBIA poOCT. CI0XKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaTBl OCBOCHHUS IPOrPaMMBI YU4eOHOTO Kypca «Anredpay
K KOHITy 00yueHHs B 7 KJjacce.

Yucuaa v BBIYMCICHUS

BrImosiHATh, coueTasi yCTHbIE M TUChMEHHBIE TPUEMBI, apu(PMETHIECCKUE ACHCTBUS
C palMOHANIbHBIMU YUCJIAMHU.

HaxoauTh 3Ha4eHUS] YUCIIOBBIX BBIPAKEHUM, TPUMEHSITH Pa3HOOOpa3HbBIE CTIOCOOBI
Y TIpUEMBbI BBIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKEHHH, COAEpKaNIUX OOBIKHOBEHHBIC
1 ICCSITUIHBIC TPOOH.

[lepexomuth OT oOmHON (OPMBI 3amHMCHU YHCEN K Jpyroi (mpeoOpa3oBHIBAThH
JECATUYHYIO0 NTpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B OCCKOHCYHYIO ACCATUYHYIO TPOOB).

CpaBHUBATH U yNOPSAI0YUBATH PAIMOHATILHBIC YUCIIA.

OKpyrasTe yncna.

BbINOAHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXKEHUM. BBIMONHATE JEUCTBUSL CO CTENEHSMU C HATypaJbHBIMU
MOKa3aTEISIMH.

44



[IpuMeHAT, TPU3HAKK ACIUMOCTH, Pa3jOKEHHWE HAa MHOXHUTEIH HaTypaTbHBIX
YHCell.

PemaTh mpakTHKO-OpUEHTUPOBAHHBIC 3a1a9H, CBI3aHHBIC C OTHOIIICHUEM BEIIMYHH,
MPOIOPIIMOHATBFHOCTEIO  BEJIMYMH, TIPOLICGHTAMH, WHTEPIPETUPOBATH  PE3YIbTATHI
pEIICHMS 3a/1ad C yYeTOM OIPAaHMUYEHUMN, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
0O0BEKTOB.

AJire0panyeckue BbIPAKEHUSA

Hcnonb3oBarh anreOpandyeckylo TEPMUHOJOTHUIO U CHUMBOJMKY, MPUMEHSATH €€
B IIPOLIECCE OCBOECHHUS Y4eOHOro MaTepuara.

Haxonute 3HaueHHss OYKBEHHBIX BBIPOKEHUW TMpU 33JaHHBIX 3HAUYCHMSIX
EepEeMEHHBIX.

BoinmonHATe mpeoOpa3oBaHMs II€JIOT0 BBIPAKEHUS B MHOTOYJIEH MPUBEIECHUEM
NOJIOOHBIX CJIAra€MbIX, PACKPBHITUEM CKOOOK.

BbInonHATh YMHOKEHHE OJIHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
OPUMEHSTH (GOPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBasATh pa3ioKeHe MHOTOUJICHOB HA MHOKHUTENINU C TTIOMOIIBIO BBIHECEHHUS
3a CKOOKHM OOIIEro MHOXHUTEINsS, TPYIIUPOBKU ClaraeéMblx, HpPUMEHEHUs (opmy
COKPAILIEHHOTO YMHOXKECHHSI.

[IpumeHaTs mnpeoOpa3oBaHMs MHOTOWIEHOB Ul pEIICHHUsS pa3Iu4HbIX 3a]ad
U3 MaTEeMaTUKH, CMEKHBIX MPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp3oBaTh  CBOWCTBA  CTEMEHEW €  HATypaJbHBIMH  I1OKa3aTesIMU
11 Ipe00pa30BaHus BHIPAKEHUI.

YpaBHeHMsI 1 HEPABEHCTBA

Pemats mMHeHbIE YpaBHEHUS C OHOM NIEPEMEHHOM, IPUMEHSS ITpaBuia repexoaa
OT HMCXOJHOTO YpPaBHEHHUS K PaBHOCHIBHOMY eMy. lIpoBepsATh, SBISIETCS JIM YHUCIIO
KOpPHEM YpaBHEHHMUSI.

[IpumensaTs Tpaduueckre METOAbI NMPHU PEIICHUH JUHEWHBIX YpaBHEHUM U HUX
CUCTEM.

[TonOupaTh mpUMepHI Map YHUCEN, SIBISIONIMXCS PEIICHUEM JIMHEWHOTO yYpaBHEHUS
C ABYMsI IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEWHOTO YpPaBHEHHS C JIBYMs
MePEeMEHHBIMH, TIOJB3YSCh TPAPUKOM, MPUBOAUTH MPUMEPHI PEIICHUST YPABHECHHUS.

PemaTe cuctembl AByX INHEMHBIX YPABHEHUM C IByMs IEPEMEHHBIMU, B TOM YHUCJIIE
rpadugeck.

CocTaBisITh U pellaTh JMHEHHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHHIA
[0 YCJIOBHUIO 3aJlaud, WHTEPHPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
MTOJIyYECHHBIN PE3YJIbTAaT.

DYyHKIMH
N300paxaTe Ha KOOPJAUHATHOW NPSIMOM TOYKHU, COOTBETCTBYIOIIME 3aJJaHHBIM

KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3alUCHIBATh YKCIOBBIE MPOMEKYTKH
Ha anreOpanyecKoM si3bIKe.
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OtmedaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATAM, CTPOUTh
rpaduku auHEeHbIX QyHKIUA. CTpouTh rpaduk GyHKIUU Y = |x|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEX]Yy BEJIMYMHAMU:
CKOPOCTb, BpEMs, pacCTOSIHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCTD,
BpeMsi, 00beM pabOoTHI.

HaxoauTh 3HaueHne QyHKIMU 0 3HAUYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuili crnocod NpenCTaBiICHUS M aHaidu3a HWHPOPMALINH,
U3BJIEKaTh M WHTEPHPETUPOBATh HMH(OpMaLUIO U3 TpadUKOB peajbHBIX IPOLIECCOB
Y 3aBUCUMOCTEH.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTPAMMBI YYEOHOTO Kypca K KOHITY
oOydeHnus B 8 kJacce.

Yucjaa 1 BbIYUCTIEHUS

Hcnonp30oBaTh HaYaJIbHBIEC MPEACTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YUCEI
JUISL CPaBHEHWsI, OKPYTJICHUS W BBIYMCICHUH, HM300pa)kaTh JICUCTBUTEIBHBIC YHUCIIA
TOYKaMH HAa KOOPJAUHATHOW MPSIMOU.

[IpumensTs TOHSATHE ApUPMETHUYECKOTO  KBAApPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbhIC KOPHHU, UCIIONB3YSd TPU HEOOXOJUMOCTH KaJIbKYJISITOP, BBIMOJIHATD
npeoOpa3oBaHusl BBIPAXKEHUM, COAEPKAIMX KBaJpaTHbIE KOPHH, MCIOJIb3Yysl CBOMCTBA
KOpPHEM.

Hcnonws3oBath 3anmucy OOJIBITUX U MAJIBIX YHCEIT C IIOMOIIBIO IECSITUIHBIX ApoOei
u creneHei yucia 10.

AJuireOpanyeckue BbIpaKeHMsI

[TpuMeHSTh MOHATHE CTENEHH C LIEJIBIM MTOKa3aTeIeM, BBIMOJIHATh MpeoOpa3oBaHus
BBIPAKCHU, COAEPKAIIMUX CTETICHU C LICJIbIM TTOKa3aTeieM.

BBITTOTHATE  TOXIECTBEHHBIE MPEOOpa30BaHUSA  PaAIllMOHAJIBHBIX  BBIPAKCHHM
Ha OCHOBE ITpaBUJI JSHCTBHI HAJ] MHOTOYJIEHAMH U aareOpandecKuMu JIpoOsiMu.

PacknanpiBaTe KBapaTHBIN TPEXUWIEH HA MHOXKUTEIIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAXKCHUN JUIS PEIICHHWS Pa3JIMYHBIX 3a7ad
W3 MaTEMaTHUKH, CMEXHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHHsI U1 HEPaBeHCTBA

Pemate nMHEHHBIE, KBaJpaTHbIE YPaBHEHUS W PAlMOHAIbHBIE YpPABHECHMS,
CBOJIAIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C JIByMsl IEPEMEHHBIMU.

[IpoBoaUTE mpoOCTENIINE UCCIENOBAHUSI YPABHEHUW W CHUCTEM YPAaBHEHH, B TOM
quclie ¢ TpUMEHEHHEeM Tpaduueckux TMpeAcTaBiIeHU (yCTaHABIMBATh, HWMEET JIU
YpaBHEHHE WJIM CUCTEMA YPaBHEHUM PEILICHHUS], €CIH UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauth OT clioBeCHOM (POPMYITMPOBKU 3a/laud K €€ alredpandeckor Moaenu
C IMOMOIIBID COCTABJIEHUS YPAaBHEHUS WJIH CUCTEMbl YpPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33]1a4d MOJIyYEHHBIN pe3yJIbTarT.
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[IprmeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB [JI1 CPABHEHUS, OLIEHKH, PELIATh
JMHEWHbIC HEPABEHCTBA C OJHOW MEPEMEHHONW M WX CUCTEMBbI, JaBaTh TpadHUuecKyro
WUTFOCTPALMIO MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHU

[lonumaTe W HCHOJB30BaTh (YHKUMOHAJIbHBIE TMOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHHMS), OINpEeNeisaTh 3HaueHHEe (YHKIUU 10 3HAYCHUIO
aprymeHTa, OnpeaessaTh CBOMCTBA (PyHKIIMM 1O €€ rpaduky.

Crtpoutb rpaduku d7eMeHTapHbIX PyHKIMM Buaa:

= - = 2 = 3 =+, = | |, OIMCBHIBATH CBOMCTBA YMCIOBOW (YyHKLIMU

)

1o ee rpaduky.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTPAMMBI YYEOHOTO Kypca K KOHITY
oOydenus B 9 kJacce.

Yuciia 1 BBIYUCTCHUS

CpaBHUBATH U yHOPSAOYMBATH PAIMOHAIIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

BeimonasaTe apudmeTndeckue ACHCTBUS C pallMOHAIBLHBIMU YHCJIAMH, COYETas
YCTHbIE W IIMCbMEHHBIE IPUEMBI, BBINOJIHATh BBIUUCICHUS C UPPALMOHAIBHBIMU
YUCIIAMHU.

HaxonuThe 3HaueHMs cTeleHEW € LEJIbIMU IOKa3aTesIMU U KOPHEHM, BBIYUCIATH
3HAYEHUsI YUCIIOBBIX BBIPAKEHUM.

OKkpyrnaTh  OEHCTBUTENbHBIE YHCIA, BBINOJHATh MNPUKUAKY pe3yjbTaTra
BBIUHCJIEHHUH, OLICHKY YHACJIOBBIX BBIPAXKECHUH.

YpaBHeHMsI 1 HEPABEHCTBA

Pemiate nuHeliHbIE W KBAaJApaTHbIE YPAaBHEHMS, YPaBHEHUS, CBOISAIIMECS K HUM,
pOCTEHIIINE TPOOHO-PAIIMOHATILHBIE YPABHEHHUS.

Pemate cucteMbl NByX JIMHEMHBIX YPAaBHEHUW C IBYMS IEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISCTCS JTUHECUHBIM.

PemaTth TekcTOBBIE 33724 aNreOpanyeckKuM CIOCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUS UM CUCTEMBI JIByX YPABHEHUU C JBYMsI IEPEMEHHBIMM.

[IpoBoaUTE mpoOCTENIIME MCCIIENOBAaHUSI YPABHEHUW W CHUCTEM YPaBHEHH, B TOM
quclie ¢ TNPUMEHEHHEeM Tpaduueckux MpeACTaBICHU (yCTaHABIMBATh, HMEET JIU
YpaBHEHHE WM CUCTEMA YPAaBHEHHI PElIeHUs], €CIIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemiath nuHeliHble HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, N300paKaTh pEUICHUE
HEPABEHCTB HA YHCJIIOBOM MPAMOM, 3aIUCHIBATh PEIICHHUE C TOMOLIBI0 CHMBOJIOB.

Pemate cucTtemMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIKOYAIOIIVE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOM
MPSMOM, 3aIIMCBIBATh PEUICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 33]1a4.
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DyHKIMHU
PacriozHaBath (yHKIMM H3y4eHHBIX BHUAOB. [loka3piBaTh CcXeMaTHYECKU
pacnoyio)KeHHEe Ha KOOPAMHATHOM IUIOCKOCTH TIpaukoB (QyHKUMNA Buaa: =

= 4+, =-, = 2?4 4+, = 3 =+, =] | B 3aBucumoctu
OT 3HaYE€HUN KO3(PPUILIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpoutrb u wu300paxkarb CXEMAaTHYECKH TpapuKkd KBaJpaTUUYHBIX (DYHKIIUH,
OMKCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIMHA MO UX FpaPUKaM.

PacnozHaBath KBaapaTHUHYIO (GYHKUUIO 10 (opmysie, NPUBOJIUTH TMPUMEPHI

KBaJIpaTUYHbIX (I)yHKL[I/Iﬁ n3 peaHBHOﬁ KU3HU, (1)I/ISI/IKI/I, rcoOMCTpPUHN.

YucsioBbie MOCI€10BATEIHLHOCTH U MIPOTPecCHH

Pacrio3HaBath apu()METHYCCKYI0O M TCOMETPHUYECKYIO TPOTPECCHH TPH Pa3HBIX
cnoco0ax 3aJaHusl.

BBITIOJTHATE BBIYKMCIICHHUS C UCIIOJIb30BaHUEM (HOpMYIT N-TO WieHa apuhMEeTHISCKON
¥ TEOMETPUYECKOU MPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ICHBI OCICI0BATCIIBHOCTA TOYKAMU Ha KOOPIMHATHOM TUIOCKOCTH.

Pemars 3agaun, cBsI3aHHBIE C YHCJIOBBIMH MOCIEI0BATEILHOCTIMU, B TOM YHCIIE
3aJ1ayy M3 PEATbHOM JXKU3HU (C UCITOJIb30BAaHUEM KaJIbKYJIATOPA, ITU(PPOBBIX TEXHOJIOTHH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pasznena |[KoaudecTBo OcHOBHOE OCHOBHBIE BUJIbI ICATEILHOCTH O0yUYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Yucna v BBIYMCIICHUS. 25 [onsitue CucremaTu3npoBaTh M 000ramaTh 3HAHUS
PanironanbHbIe yncia pPalMOHAIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JECATUUYHBIX APOOSX.
Apudmeruyeckue CpaBHHMBATh U YHIOPSIA0YUBATH APO0H, MpeoOpa3oBbIBas
JeNCTBUS IpU HEOOXOAMMOCTHU JIECATUYHBIEC IPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHHUE,
YHOPSIAOYMBAHUE
palMoOHATBHBIX YHUCE.
CrernieHp

C HaTypaJbHbIM
IIOKa3aTeJIeM.
Pemienue ocHOBHBIX
3a/1a4 Ha IpooH,
MPOLIEHTHI

13 peallbHON
MPaKTUKH.

[Tpu3Haku OEeTUMOCTH,
pa3I0KECHUSA

Ha MHOKUTEIIH
HaTypaJbHBIX YHCEIL.
PeanpHbie

OOBIKHOBEHHBIC B JICCSITHYHBIC, B YACTHOCTH B OECKOHCYHYIO
JECATUYHYIO IPOOb.

IIpuMeHSATH pa3Ho0Opa3HbIe COCOObLI M IPUEMBbI
BbIYMCJICHNUS] 3HAYEeHUI JPOOHBIX BbIPAKEHUI],
COJIepIKaIInX OOBIKHOBEHHBIC H JIECATHYHBIC TPOOH:
3aMEHATh IPH HEOOXOAUMOCTH JACCATUUHYIO IPOOh
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JICCATHYHOM, IPUBOIUTH
BEIpaXeHHUE K opme, HauboJiee YI0OHO! ISl BRIYUCIICHUH,
peoOpa3oBhIBaTh APOOHBIC BHIPAKCHHS Ha YMHOXEHHE

U JICNICHUE JECATUYHBIX IPo0Oeii K JEUCTBHUIM C IETBIMH
YUCIIAMH.

IIpuBoaUTH YNCI0BBIE H OYKBEHHbIE MPUMEPbI CTEIICHU
C HATYpaJIbHBIM TOKa3aTeaeM, OOBICHSS 3HAUYCHUS
OCHOBaHHMSI CTETICHH W TIOKA3aTeIsl CTETICHH, HAXOIUTh
3Ha4YCHUs CTerneHel Bua a" (a — moboe parmoHaIbHOe
YHUCJ0, N — HATYpaJbHOE YHCIIO).

IMoHuMAaTh CMBICT 3aMKCH OOJBIINX YACET C TTOMOIIBIO
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3aBucumoctu. [Ipsamas
u oOpaTHas
IIPONIOPLIMOHATIBHOCTH

NECATUYHBIX Ipo0eii u creneneit uncna 10, npuMeHsATh ux
B PEaJbHBIX CUTYaIHUsX.

IIpuMeHATH TPU3HAKH TETUMOCTH, Pa3IOKEHUSI Ha
MHOKUTENIN HATypPaJIbHBIX YHCEI.

PemaTtp 3a1a4m Ha 9acTH, POIICHTHI, MPOIIOPIINH,

Ha HaXOXJICHHE IpoOU (MPOIEHTa) OT BETUYMHBI U
BEJIMYMHBI IO €€ 1poOu (ITPOLEHTY), IPOOH (TPOLIEHTA),
KOTOPBIN COCTaBIISIET OIHA BETUYMHA OT JIPYTOH.
IIpuBoaUTH, pa3dupaTh, OLIEHUBATH PA3TMYHBIC PEIICHUS,
3aIiCH PEIICHUH TEeKCTOBBIX 3a]1ad.

Pacnio3HaBaTh U 00BSCHSITD, ONUPASICh HA OMpEACIICHUS,
IpsSIMO IPONOPIIMOHATIBHBIE U OOPATHO MPONOPLUOHAIIBHBIE
3aBHCHMOCTH MEX]ly BEJIMUMHAMU; IPUBOJIUTH IPUMeEPbI
ATUX 3aBUCUMOCTEN U3 pEaIbHOTO MUPA, U3 IPYTUX Y4eOHBIX
IPEIMETOB.

PemaTtp npakTHKO-OPHUEHTUPOBAHHBIE 3a/1a4K HA JPOOH,
IPOLIEHTHI, MPSAMYIO U 0OpaTHYIO MPONOPLHOHAIBHOCTH,
IPOIOPIIUH

AnreOpandeckue
BBIPAKEHUS

27

bykBeHnHbIe
BBIPAXKCHUSI.
[lepemenHBIE.
Jlonmyctumsble
3HAYCHUS
IIEPEMEHHBIX.
DOopMyIIbL.
[IpeobpazoBanue

Ogaajgers anreOpanvdeckol TEPMUHOIOTHENH U CUMBOJIUKOM,
NPUMEHSATH €€ B IIPOLIECCE OCBOCHUSI YUEOHOr0 MaTepuaa.
Haxonuth 3HaueHUsI OYKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX
3HAYEHUSX OYKB; BBITIOIHATH BBIUUCICHHUS 11O (OPMYJIaM.
BoInoaHATH peoOpa3zoBaHusl EIOTO BbIPaKEHUS

B MHOT'OYJICH MPUBEJICHUEM MOJOOHBIX CIIaraeMbIX,
PaCKpbITUEM CKOOOK.

BBINOJIHATH YMHOKXEHNE OJTHOYJICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAKECHU,
packpbITHE CKOOOK
U TIPUBEJICHUE
I10JTOOHBIX ClIaraeMBbIX.
CBolicTBa CTEIICHHA
C HATypaJIbHBIM
TOKa3aTejIeM.
MHOTo04JIeHBbI.
Crnoxenue,
BBIYMTAHUE,
YMHOXEHHE
MHOTOWICHOB.
DopMyIIbl
COKpAILIEHHOTO
YMHOKEHHUS.
Paznoxxenue
MHOT'OYJICHOB

Ha MHOKHTEIIN

Y MHOTOWJIEHAa Ha MHOTOWIECH, IPUMEHATHh (POPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa3J10KEHNE MHOTOWICHOB HA MHOXKHUTENN
MyTEM BBIHECEHHS 32 CKOOKU OOIIero MHOXKUTEIS,
npuMeHeHUs (OpPMYIIbl Pa3HOCTH KBaJpaToB, (hopmyn
COKPAILIEHHOT'O YMHOKEHHS.

IIpumensTh NpeoOpa3zoBaHUE MHOTOWICHOB JJI pEUICHUS
Pa3IUYHbBIX 337a4 U3 MAaTEMATUKU, CMEKHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMHTBCS ¢ MICTOPHEN Pa3BUTHS MAaTEMATHUKH

YpaBHEHHUs 1 HEPABEHCTBA

20

YpaBHeHue, npaBuiia
npeoOpa3oBaHus
ypaBHEHUS],
PaBHOCHJIBHOCTD
YPaBHEHHM.
JIuneitHoOEe ypaBHEHUE
C OJTHOM MTEPEMEHHOM,

Pemiats TuHENHOE YpaBHEHUE C OJTHOM ITEPEMEHHOM,
NPUMEHsIsl MPABWJIA NIEpeXoaa OT UCXOAHOIO0 YPaBHEHHUS

K pPaBHOCHJIBHOMY €My 00Jiee MPOCTOro BUA.

IIpoBepsATH, ABISETCS UM KOHKPETHOE YHUCIO KOPHEM
YPaBHEHUS.

IHonOupaTs npuMepsI N1ap YUCE, SBISIONIUXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C JBYMsS IEPEMEHHBIMH.
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pelIEeHNE JIMHEUHBIX
ypaBHEHUU. PelieHue
3a/1a4 C IIOMOLIBIO
YPaBHEHUM.
JIuneiiHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByX
JIMHEVHBIX YPaBHEHUU
C ABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPJAMHATHON TNIOCKOCTHU I'padUK JMHEHHOTO
YpaBHEHHS C ABYMsI IIEPEMEHHBIMU; MOJb3YSACh IPAPUKOM,
NPUBOJUTH NPUMEPDbI PEIICHUS YPABHEHUS.

HaxoauTe pemieHue CUCTEMBI BYX JUHENHBIX YPABHEHUN
C IBYMsI IIEPEMEHHBIMM.

CocTaBJATh M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3aJ1a4l, UHTEPIIPETUPOBATH

B COOTBETCTBHUM C KOHTEKCTOM 3aJa4M IOJyYEHHbIN
pe3yabrar

Koopaunate! u rpaduku.
DyHKIUU

24

Koopaunara Touku
Ha npsMou. Yuciosbie
POMEXKYTKH.
Paccrosinue mexnay
IBYMSI TOUKAMU
KOOPJIMHATHOM
IIPSIMOM.
[IpsimoyronpHast
cHUCTEMAa KOOPIMHAT
Ha IUIOCKOCTH.
[Tpumeps! rpadukos,
3aIaHHBIX
dbopmymamm.

Yrenue rpagukos

HN300paxxaTh HA KOOPAUHATHON MPSIMON TOUYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOPJAWHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aMKCHIBATh UX HA alNre0pandeckoM si3bIKeE.
OTMedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH

10 33/IaHHBIM KOOPJIMHATAM; CTPOUTH IPAPHUKU HECTOKHBIX
3aBUCUMOCTEM, 3a/IaHHbIX (pOpMyTaMu, B TOM YHCIIE

C TIOMOIIIBI0 U(PPOBBIX TaOOpATOPUT.

IIpumeHsATH, H3y4aTh IPeMMYIIECTBA,
HHTEPNPeTUPOBATH rPaPUIECKUil CIOcO0 MpecTaBICHUS
U aHaJIM3a Pa3HOOOPa3HOM KU3HEHHON HH(OpMaIuy.
OcBaunBaTh nousTHe QyHKIUU, OBIAJEBATH
(GYHKIIMOHAIEHON TEPMHHOJIOTHEH.

Pacno3HaBaTh JuHCHHYIO QyHKIHIO Y = KX + D,
ONMHCHIBATH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAYEHUI
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peabHbIX
3aBUCUMOCTEH.
[lonsitue pyHKUMU.
I'padux pynkuuu.
CaoiicTBa QyHKIUH.
Jluneitnas QyHKUMS.
[locTpoenue rpaduxa
JUHEHHONW QYHKIIUH.

I'padux dynkuuu

k03¢ unmentos K u b.

Crtpours rpadpuku nuHelHON QyHKIMU, QYHKIUU Y =[]
Hcnbab3oBaTh HU(POBLIE pecypesbl 1S IOCTPOESHHUS
rpad@ukoB GYHKUIUA U U3yYEHUSI UX CBOWCTB.

IIpuBoAUTHL NpUMeEPHI JIMHENHBIX 3aBUCUMOCTEN

B PEAJIbHBIX MPOLECCAX U SABICHUAX

y =] x ]
[ToBTOpenue u 00001IIeHNE 6 IToBTOpEeHUE Bri0upaTh, NPpUMEHATHh OLEHUBATH CIMIOCO0bI CPAaBHEHUS
OCHOBHBIX TTOHSITHI quCell, BEIYUCICHUH, TpeoOpa3oBaHUil BEIpaKEHUH,
U METOZO0B Kypca pelIeHns ypaBHEHU.
7 xnacca, 00001IeHNe OcyuecTBIATH CAMOKOHTPOJIb BITIOJIHIEMbIX J1€HCTBUN
3HAaHUU Y CaMOIMPOBEPKY PE3YyJIbTAaTa BBIYUCIICHHH,
npeoOpa3oBaHui, MOCTPOCHUH.
Pemats 3axaum U3 peajnbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHMS [T PEIICHUs 3a]1a4d U3 APYTrux
IIPEIMETOB.
PemaTth TeKCTOBBIE 32/1a4H, CPABHUBATh, BLIOMPATH
CIOCO0BbI PEIICHUA 33/1a41
OBILEE KOJIMYECTBO 102
YACOB 110 TTPOI'PAMME
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8 KVIACC

KBangpaTHbie KOpHH

n3 yucia. [lonstue
00 uppanruoHaILHOM
yucie. JlecsaTuuHbie
MPUOIIKCHUS
UppaloOHAIbHBIX
YJHUCell.
JIeCTBUTEIIbHBIC
yucna. CpaBHEHHUE
JIENCTBUTEIIBHBIX
YHCEel.

YpaBHeHuE BHaa

X? = a.

CBoiicTBa
apu(PpMETHIECKUX

KBaJPaTHBIX KOPHEH.

[IpeobpazoBanue
YHUCJIOBBIX
BBIPAKCHUH,
CoJiepKalnux
KBaJpaTHbIE KOPHU

HanmenoBanue pasznena |[KoaudecTBo OcHOBHOE OcCHOBHBIE BU]IbI ICATEILHOCTH O0YUYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Yucna v BBIYMCIICHUS. 15 KBaapatHslil kopeHb ®opMyIHpPOBATH ONpe/ieieHre KBaIpaTHOTO KOPHS

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHSI.
IIpuMeHATH onepalnyio U3BJICUCHUS KBAIPATHOTO KOPHS
U3 YHCIIa, MCMOJB3YH TIPU HEOOXOUMOCTH KAJbKYJATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU 1ICJIBIMU YUCIAMU U
JNECATUIHBIMH JIPOOSIMH.

CpaBHMBATH M YIOPAI0YHMBATH PALIMOHAIBHBIE

U HppalMOHaIbHBIE YNCIIA, 3AIIMCAHHBIE C TOMOLIBIO
KBaJpPATHBIX KOPHEM.

HMcciienoBaTh ypaBHEHUE X2 = @, HAXOAUTH TOYHbIE

U NpuOIKeHHbIC KopHU Tipu & > 0.

HccaenoBath CBOMCTBA KBAJAPATHBIX KOPHEU, ITPOBOIS
YHUCJIOBBIE KCIIEPUMEHTHI C UCIIOJIB30BAHUEM KaIbKYISATOPA
(koMIibrOTEpA).

Jloka3bIBaTh CBOICTBA apu(METUUECKUX KBAAPATHBIX
KOPHEH; IPUMEHSTh UX JUIsl TPeoOpa30BaHUS BBIPAKECHUM.
BoInoHATH Npeodpa30BaHUs BbIPAXKEHUN, COAEpKAIINX
KBaJ[paTHbIC KOPHH.

Breipa:kaTh nepeMeHHbIE 13 TEOMETPUUECKUX U PUBHUECKUX
dbopmy.

BbI4uCIATh 3HAYEHUS BBIPAXKCHUM, COJCPHKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3YsI TPU HEOOXOAUMOCTH
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KaJIbKYJIATOD.

Hcnonb3oBaTh B XOZ€ pEIICHUS 331a4 JIEMEHTApHbIC
IPEe/ICTaBIECHUS, CBSI3aHHbIE C MPUOIMKEHHBIMUA 3HAYEHUSIMU
BEJINYMH.

3HAKOMHUTBCS C MCTOPUEH pa3BUTHA MAaTEMATUKU

Yucia U BBIYUCIIEHUS.
CreneHp ¢ HeabIM

CrteneHsb ¢ LEIbIM
ITOKa3aTeJIEM.

@opmMyJIMpPOBATH ONpeieIeHIe CTENIEHNU C LIEJIBIM
MIOKa3aTeJEM.

[IOKa3aTeIeM CranpapTtHas 3anuch IIpeacTaBasiTh 3aMUCh OOJBIITUX U MAJIBIX YUCET
YHCIIA. B CTaHJApPTHOM BHJIE.
Pa3mMepbr 00bekTOB CpaBHMBATB YKClia U BEJIMYUHBI, 3aIMCAHHbIC
OKpYXaIoIIEro Mupa ¢ ucrnoib3zoBanueM crernenu 10.
(OT PIEMEHTapHBIX Hcnmoab30BaTh 3aNMCh YMCET B CTAHIAPTHOM BUE
YacTUIL JUTSL BBIPAXKEHUST Pa3MEpPOB 00BHEKTOB, JIIUTEIHHOCTH
110 KOCMUYECKHUX IIPOLIECCOB B OKPY’KAOIIEM MHUPE.
00BEKTOB), DopMYyJTHUPOBATH, 3ANIUCHIBATH B CHMBOJIMYECKOU popme
JUTUTENBHOCTD Y MJLJIIOCTPUPOBATh PUMEPaMM CBOWCTBA CTENEHU
IIPOLIECCOB C LEJIBIM TIOKA3aTeNEM.
B OKpyxatouieM mupe. | IlpumeHsATH cBoiicTBaA cTeneHU ISl TpeoOpa3oBaHus
CBoiicTBa cTENEHU BBIPAYKCHUH, COAEPKALIUX CTEIIEHU C LEJIBIM IT0OKA3aTEIIEM.
C LIEJIBIM MOKa3aTeneM | BbINOJIHATH JEMCTBUSA C YMCIIAMU, 3AIIUCAHHBIMU
B CTAHJIApTHOM BHJI€ (YMHOXXEHUE, JIEJIEHUE, BO3BEICHUE
B CTCIICHB )
AnreOpandeckue KBanpartnslii Pacno3HaBaTh KBaJgpaTHBINA TPEXUJIEH,
BbIpakeHusi. KBagpaTHblii TpPEXUJIEH. YCTaHABJIMBATH BO3MOXHOCTh €r0 Pa3JI0KEHHUS
TPEXWICH Paznoxenne Ha MHO>UTEJIN.
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KBaJIpaTHOTO
TpexXuJieHa
Ha MHOXKHUTEIU

PaCKJIa/]bIBaTb HAa MHOXKHUTECJ/IN KBa,Z[paTHBIf/'I TPECXYJICH
C HCOTPHULATCIIbHBIM JUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKCHHUSL.
AnreOpaunydeckas ApoOb

15

Anrebpanueckas
JpoOb.
JlonycTtumsle
3HAYCHUS
NIEPEMCHHBIX,
BXOJISATIUX

B asreOpandeckre
BBIPAYKEHUSI.
OcCHOBHOE CBOWMCTBO
anrebpanyeckoit
npobu. CokpaiieHnue
TPOOEH.
CroxxeHue,
BBIYUTAHUE,
YMHOKEHUE

U JICIICHHE
anredpanvecKux
TPOOCH.
[IpeobpazoBanme
BBIPAKCHUH,
coJIepKaIInuX
anreOpanyeckue
npodu

3anuchIBaTh anreOpanvyeckue BbIpaKeHUs.

HaxoauTs 007aCcTh ONpeIeIeHNs paIiOHaIBLHOTO
BBIPAKCHUSI.

BbINOJIHSATH YUCIIOBBIC MOJCTAHOBKY U BHIYHCJIATD
3Ha4YeHHE JIPOOH, B TOM YHCJIE C TOMOIIBIO KaJIbKYJISATOPA.
@ opMyJIHPOBATH OCHOBHOE CBOWCTBO allreOpandecKoi
IpoOu ¥ MPUMEHSITh €ro JIJIsl TpeoOpa3zoBaHus ApoOei.
BbINoJHATH AeficTBHUSA C alreOpandyeckuMu JpoosiMH.
IIpuMeHsaTH Npeodpa3oBaHus BbIPAXXCHUN JUI PEILICHUS
3ajad.

Broipa:xkaTs nepemMenHsblie u3 GopMyn (pU3HIECKUX,
reOMETPUUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYAIIHN)
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YpaBHEHUs U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBanpaTtHoe
ypaBHeHue. HemonHoe
KBaJpaTHOE
ypaBHenue. dopmyna
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJSILLIUXCS

K KBaJIPATHBIM.
[IpocTeitmme apoOHO-
palMOHAIbHBIC
YpaBHEHU.

Peliennie TEKCTOBBIX
3a/1a4 € IIOMOLIBIO
KBaJPATHBIX
ypaBHECHUH

Pacno3naBaTh KBajpaTHbIE YPABHEHUS.

3anucsiBaTh GOpPMYJIy KOPHEU KBaAPATHOTO YPABHECHMUS;
pemiaTh KBAJPAaTHbIC YPABHEHM S — MOJIHBIE U HEIIOIHBIE.
I[HpoBoauTh NpocTelue UCCIAECA0BAHUA KBAIPATHBIX
YpPaBHECHUM.

Pemats ypaBHeHUs, CBOIAIIMECS K KBAIPATHBIM,

C IOMOIIBIO MPeo0pa30BaHU 1 3aMEHON NIEPEMEHHOM.
Ha6uronaTh 1 aHAJIU3MPOBATH CBSI3b MEXKY KOPHIMU

1 Kod(ppuimeHTaMu KBaJpaTHOTO YpaBHEHUS.
dopmyaupoBath Teopemy Buera, a Takxke odpatHyto -
TEOpPEMY, IPUMEHSATh 3TU TEOPEMBI [T PELICHUS 3a1a4.
PemaTh TeKCTOBBIE 32124 aNTreOpandecKuM CrocoooM:
NEPEXOIUTh OT CIOBECHON (DOPMYITUPOBKHU YCIOBUS 3a]aUH
K anreOpandyeckoil MOJENH IMMyTeM COCTABJICHHS yPaBHEHUS,
pelIaTh COCTABIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH
pe3yJibTar.

3HAKOMMTBCS ¢ HICTOPHEN Pa3BUTH anreOpbl

YpaBHEHHUS U1 HEPABEHCTBA.
CucTtembl ypaBHEHUI

13

JIuneitHoEe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMH, €TI0
rpaduk, TprUMepsI
peILIeHUs] YPaBHEHUM
B LICJIBIX YUCIIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPABHECHUI
C IBYMsI

Pacno3HaBaTh JIMHEHHBIE YPABHEHUS C ABYMS
IIEPEMEHHBIMU.

Ctpouthb rpadvKku TMHEHHBIX YPABHEHHM, B TOM YHUCIIE
HUCIOJIb3YS HU(PPOBBIE pecypcehl.

Pa3ziiuyaTtes napasuienbHbIe U NEPECEKAIOIIUECS MTPAMBIE
10 UX YPABHECHUSIM.

PemiaThb cuctemsel ABYX JIMHEWHBIX YPABHEHUN C JBYMS
MIEPEMEHHBIMH MTOJCTAHOBKOW U CI0KEHUEM.

PemaTs npocreiinime CUCTEMBI, B KOTOPBIX OJHO
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IIEPEMEHHBIMU.
[Ipumepsl peuienus
CHUCTEM HEJIMHEUHBIX
ypaBHECHUH

C ABYMs
IIEPEMEHHBIMU.
I'paduueckas
VHTEpIIpeTanus
YpaBHEHUSA

C ABYMs
IIEPEMEHHBIMU

Y CUCTEM JIMHEMHBIX
YPaBHEHUU C AByMS
IIEPEMEHHBIMU.
Pemenue TexkcToBbIX
3a71a4 C MOMOILBIO
CHUCTEM ypaBHEHHM

U3 YPaBHEHUU HE SIBISACTCS JIMHEUHBIM.

IIpuBoauTh rpaguyecKyI0 MHTEPIPETALUIO PEIICHUS

YpaBHEHUS C ABYMsI IEPEMEHHBIMUA U CUCTEM YPaBHEHUU
C IBYMs IIEPEMEHHBIMM.

PemaTh TeKcTOBBIE 32124 aNreOpanyeckuM crnocoOom

YpaBHEHHUS U HEPABEHCTBA.
Hepagsenctpa

12

YucioBbie
HEPABEHCTBA U UX
CBOICTBA.

HepaseHcTBO ¢ ogHOM

IIEPEMEHHOM.
Jlunelinbie
HEPABEHCTBA C OAHOMN
MIEPEMEHHON U UX
pemenue. Cuctembl

D®opMyIMPOBATH CBOMCTBA YHUCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA KOOPAMHATHOM MPSMON, JOKA3BIBATH
anreOpanyecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a7a4.
PemiaTh nMrHENHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM,
n300paxaTh pelICHNE HEPABEHCTBA HA YUCIOBOW MPSIMOIA.
Pemathb cucTteMbl TMHEWHBIX HEPABEHCTB, N300pakaTh
pEILIECHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPSMOM
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JIMHEVHBIX HEPABEHCTB
C OJJHOM IIEpEMEHHOM
Y UX pEIICHHUE.
Nzo0paxenue
peLIEeHUs JIMHEMHOTO
HEpPABEHCTBA U UX
CHCTEM HA YMCIIOBOU
IIPSAMOU

D yHKIUY.
OCHOBHBIE TOHATHSA

[Tonsitue pyHKIUU.
OO6nacTp onpeaeeHus
Y MHOXECTBO
3HAUYCHUU (PYHKIIHH.
Crnioco0bl 3a1anus
byHKIMA.

I'paduk dhyHKIIAN.
CgoiicTBa (pyHKITHH,
UX OTOOpaKCHHE

Ha Tpaduke

Hcnoab3oBaTh G yHKIIMOHATHHYIO TEPMHUHOJIOTHIO

U CHMBOJIHKY.

BoruucasTe 3HavYeHust QyHKINMI, 3aIaHHBIX

dbopmynamu (py HEOOXOAUMOCTH UCIIOJIb30BATh
KQJIBKYJIATOP); COCTABJATH TA0JUIbI 3HAYCHHU I

byHKIIH.

Ctpouthb 1o Toukam rpapuxu QyHKImii.

OnucsiBaTh CBOMCTBA QYHKIIMHA HA OCHOBE €€
rpaduyecKoro MpeICTaBICHHS.

HUcnonb3oBaTh PYHKIIMOHATEHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccaenoBath npuMepsl rpadiKoB, OTPAKAIOMINX pPeabHbIC
IIPOLECCHI U SIBJICHUS.

IIpuBOAUTH NPUMeEPHI NPOLIECCOB U SIBJICHUN C 3aJJaHHBIMU
CBOWCTBAMMU.

Hcnoab30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI

JUIs1 TOCTPOEHUS TpapuKOB PYHKIMNA U U3yUYEHUs

VX CBOWCTB
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DyHKIUY.
YucroBble GyHKIIUU

YreHue u ocTpoeHue
rpa@ukoB GyHKIHM.
[Tpumeps! rpadukoB
byHKIHH,
OTpaKaIOIINX
peabHbIE MPOLIECCHI.
OyHKIMH,
OTIHCHIBAIOIIHE
IpSIMYI0 U OOpaTHYIO
IPOTIOPIIOHATHHBIE
3aBHCHUMOCTH, UX
rpadukH.

I'paduk pyskImMm

y = X2

OyHKIUH

y = x5,y =X,

y = Vv, y =

| D]
rpadudeckoe
pelLIeHUE ypaBHEHUN

IFIAIALA

Haxoauthb ¢ nomombi0 rpadpuka QyHKIMU 3HAYEHUE OJHOU
U3 paCCMAaTPUBAEMbIX BEJIMYUH 10 3HAYECHUIO APYIOM.

B HecnmoxkHBIX citydasx BbIpaxkaTh (pOPMYJIOH 3aBUCHMOCTh
MEXKy BEJIMYUHAMMU.

OnuceIBaTh XapakTep U3MEHEHHS OJTHOW BEJTUYHUHBI

B 3aBUCUMOCTH OT U3MEHEHHUSI JPYTOu.

Pacno3snaBaTh BUIbI U3y4aeMbIX QYHKIUH.

Iloxka3pIBaTh CXeMATHYECKH IT0JI0KEHUE HA KOOPAUHATHOU
WI0CKOCTH TpadukoB QyHKIui Buga: y = X2,y = X5,
y=v.,y=

HchoisboBaTh PyHKIMOHATLHO-TPadUUecKHe
NpeICTABJIEHHU Ul PELICHUS U UCCIIEOBAHNS YPABHEHUN
U CUCTEM YpaBHECHUM.

IIpumenaTs uu@ppoBbIe pecypehl 1l IOCTPOCHUS
rpadukoB GyHKIHH

[ToBTOpeHue u 00001ICHNE

T CHOCTAAM VYOI RHA
Y1 CUYIVIVIVL )’PaDﬂbﬂIlIl

[loBTOpEHUE
OCHOBHBIX ITOHSTHH
1 METOJIOB KypCOB
7 u 8 Kaccos,
00001meHne 3HaHUH

Boi0upaTh, NPpUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS
YyuceJsl, BBIYUCICHUH, TpeoOpa3oBaHuil BbIpaKEHUMN, pelICHUs
YPaBHEHHM.

OcyuecTBJIATH CAMOKOHTPOJIb BITIOJTHAEMBIX JICHCTBUA

U CaMOIIPOBEPKY Pe3ysibTaTa BHIYUCICHUN, MPE0OPa30BaAHUI,
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IIOCTPOCHHUM.

Pemath 3a1a4u u3 peajibHOM KU3HHU, IPUMEHSATH
MaTeMaTUYEeCKHEe 3HAHUS JJIsSI PEIICHUS 33714 U3 IPYTUX
PEAMETOB.

Pemath TekcTOBBIE 321a4M, CPABHUBATH, BHIOMPATH
CIoCco0bI PELICHUS 3aa4u

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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9 KJIACC

HanmenoBanue paznena  |KommuectBo OcHOBHOE OcCHOBHBIE BUJIbI ICATEILHOCTH O0yUYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Yucna v BBIYMCIICHUS. 9 PannonansHbie yucna, | Pa3BuBaTh mpeacTaBJeHUs O YUCIAaX: OT MHOXKECTBa

JleCTBUTEBHBIC YHCTIA

UPpALMOHAIBHBIC
YHCiia, KOHCYHBIE

1 OCCKOHEYHBIC
JECSATUYHBIE IPOOH.
MHO0KeCTBO
JIEMCTBUTEIILHBIX
YHCET;
JIEHCTBUTEIIbHBIC
YyHCclia KaK
OECKOHEUYHBIE
JECATHYHBIE TPOOH.
B3auMuo oxHo3Ha4YHOE
COOTBETCTBUE MEXKY
MHO>KECTBOM
JICUCTBUTEIIBLHBIX
YHUCEJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
IPSIMOM.

CpaBHeHue
JICUCTBUTEIIBHBIX YHCEI,
apupMeTHIEeCKre

HaTypaJbHbIX YUCEII 10 MHOYKECTBA JIEICTBUTEIIHLHBIX YUCET.
O3HAKOMHUTBHCH C BO3MOKHOCTBIO ITPEACTABICHUS
JEUCTBUTEIIBHOTO YHCJIa KaK 0ECKOHEUHOU JeCATHYHOM
JIpoOU, MPUMEHSITh JICCATUIHBIC MPUOTHKESHUS
palMOHATBHBIX U UPPALMOHAIBHBIX YUCET.

HN300paxaTh 1CHCTBUTEIbHbBIC YKCIIA TOUKAMU
KOOPJIMHATHOM MPSIMOU.

3anuchIBaTh, CPABHUBATH U YIIOPAA0YHMBATH
JEWCTBUTEIIBHBIE YHCIIA.

BbInoaHATH, cOueTast YCTHHIE U MMCbMEHHBIE IPUEMBI,
apudmMeTnyecKue JeMCTBUSA C PALMOHAILHBIMU YHCJIAMU;
HAXOAUTH 3HAYECHUS CTENIEHEH C LEJIbIMU MOKA3aTEIIMU
Y KOPHEH; BBIYUCIAATH 3HAYEHHS YUCIOBBIX BBIPAKECHUH.
Honyuyuts npeacTaBjieHHe O 3HAYUMOCTH
JIEVCTBUTEIIBHBIX YHCEN B MPAKTUYECKON NEATEIbHOCTH
YEJIOBEKa.

AHAJIM3UPOBATH U AEJIATH BBIBOABI O TOYHOCTHU
NPUOIMKEHUS IEUCTBUTEIBHOTO YKCIIA MPU PEUICHUN
3a7ad4.

OKpyriasiTh 1€UCTBUTEIBHBIC YHCIIA, BHINOJIHATH
NPUKHUAKY PE3yJIbTaTa BEIYMCIEHHM, OLEHKY 3HAYEHUI
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JICUCTBUS

C JICUCTBUTCIbHBIMU
YHCJIAMH.
[Tpubnuxxennoe
3HAYCHUEC BEJIMYMHEI,
TOYHOCTD
MPUOJIMKECHHUS.
OKpyrJieHHE YHCEIL.
[Ipukuaka u orieHka
pe3yJIbTaTOB
BBIUMCJICHUH

YHUCJIOBBIX BBIPAXKEHU.
3HAKOMHUTBLCS C MCTOPUEH pa3BUTHA MAaTEMATUKU

YpaBHEHUs 1 HEPABEHCTRBA.
YpaBHEHUS C OJTHOMN
[IEPEMEHHOU

14

JIuHelHOe ypaBHEHHE.
Pemienune ypaBHeHUH,
CBOJSILLIUXCS

K JIMHCHHBIM.
KBagpatHoe
ypaBHEeHHE. Penenue
YPaBHEHUHU,
CBOJIAIINXCS

K KBaJpaTHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[Ipumepsl peneHus
YPaBHEHUU TPEThEN

Y YETBEPTOU CTENEHEN

OcBanBaTh, 3aIOMUHATH U IPUMEHATH rpadpuyeckue
METO/bI [IPY PEUICHUN YPaBHEHHI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 11enbie U IPOOHBIE YPABHEHHUS.

Pemath JinHeliHbIE U KBAIPATHbIC YPABHECHUS,
yYpaBHEHHUSI, CBOSIIMECS K HUM, TPOCTEHIIINIE TPOOHO-
paLMOHAIbHBIE YPABHEHUS.

IIpennaratb BO3MOKHBIE CITOCOOBI PEIIEHUST TEKCTOBBIX
3a7a4, 00CyKIaTh UX U PelIaTh TEKCTOBbIE 3aa4H
Pa3HBIMU CIIOCOOaMU.

3HAKOMHUTBLCS C HCTOPUEN Pa3BUTHA MAaTEMATUKU
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pa3inoKeHueM
Ha MHOXHTEJIH.
Pemenue nqpo6HO-
palMOHAIbHBIX
YPaBHEHUM.

Perenne TekCTOBBIX
3a/1a4 aredpanvdecKum
METOJIOM

YpaBHEHMS 1 HEPABEHCTBA.
CucTtembl ypaBHEHUI

14

YpaBHeHuUE C AByMs
MEPEMEHHBIMU U €TO
rpaduxk.

Cucrema aByX
JIMHEWNHBIX YPABHEHUM
C ABYyMS
NIEPEMEHHBIMH U €€
peuieHue. Pemenue
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

U3 KOTOPBIX JIMHENHOE,
a JIpyroe — BTOpOu
CTEIICHU.
['padmuueckas
UHTEpIpeTaus
CHCTEMBbI YPABHCHUN

C IByMsI [IEPEMEHHBIMU.
Pemenne TekcToBBIX

OcBauBaTh M MPUMEHSITH ITPUCMBI PEIICHUS CUCTEMBI
JIBYX JIMHCHHBIX YPABHCHUM C JIByMS ITEPEMEHHBIMH

Y CHUCTEMBI IBYX YpaBHEHUH, B KOTOPBIX OJHO YPaBHCHHE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoan3oBaTh QyHKIMOHATBEHO-TpadUIecKre
NIPEICTABJICHUS [JIsI PEIIeHUsT M MCCIeI0BAHUSI YPAaBHCHHIA
U CHCTEM.

AHAJHM3UPOBATH TEKCTHI 3a/1a4, peliaTh UX
anreOpandecKkuM CrocoOoM: mepexouTh OT CIOBECHOU
(GbOpPMYITUPOBKH YCIIOBHS 3a/1a4d K alreOpandeckod MoJIeu
MyTEeM COCTAaBJICHHsI CUCTEMBI YPaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHCHHUI; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMHTBCS ¢ UICTOPHUEN PA3BUTHS MAaTEMAaTHUKH
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3a/1a4 anredpandyeckum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBrlie Yurarsb, 3a1UCbIBATh, IOHUMATh, HHTEPNPETUPOBATH
Hepagsencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATHL npeoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH
JIuHelHbIe TSl TIpeoOpa3oBaHus CBOMCTBA YHMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBaThb JTMHENHbBIE U KBAJAPATHBIE HEPABEHCTBA.
C OJTHOM NIEPEMEHHOMN PemaTs nuHENHBIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Y UX pPEIICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAFOIINX
CucreMbl TUHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJIHOMN MOJIYYEHHBIE PELICHUA.
IIEPEMEHHON U UX MN300pakarh pellieHuEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHuE. HA YUCJIOBOW MPSAMOM, 3alIMChIBATH PEUICHUE C TTOMOIBIO
KBagpatHsie CHMMBOJIOB.
HEPABEHCTBA U UX PemaTs kBagpaTHbIC HEPABEHCTBA, UCIIOIB3YSI
pelIeHHE. rpaguyecKue IpeICTaBICHUS.
I'paduueckas OcBanBaTh U NPUMEHSATH HEPABEHCTBA MPU PEIICHUH
WHTEPIIPETALUS pPA3JUYHBIX 3a]1a4, B TOM YHUCJIE TTPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMS
MIEpEMEHHBIMU
DyHKIMU 16 KBangparnunas Pacno3HaBaTh BUbI U3y4aeMbIX (PYHKIINA;

bynkms, ee rpadux

u cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPITUHBI
napa0oJibl, 0Ch

WLITIOCTPUPOBATH CXeMATH4YECKH, 00bSICHATH
pacIoyoKEHHE Ha KOOPJMHATHOM IIOCKOCTU rpauKoB

Gynkumii Buga:y = kx,y = kx + b,y :E,y = X3
X
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CUMMETPHUH Napadobl.

I'paduxu hyHKUMNA:
= kx,
kx + b,

1
>
s

y = x%y =+ , y = |[¢0xx0]| B3aBUCUMOCTH OT
RBSHRBiilCHTOB; OMMCHIBATH MX CBOWCTBA.
Pacno3naBaTh KBagpaTuuHyIO PYHKIHMIO 110 popMyIIe.
IIpuBoauTH NpUMeEPHI KBAIPATUUYHbBIX 3aBUCUMOCTEN
U3 peajbHON KU3HU, (PUBUKHU, TEOMETPHH.

BoisiBASITH 1 0000111aTH 0COOEHHOCTH Tpaduka
KBaJIpaTUYHOU PYHKIMH Y = ax®> + bx + c.

CTpouthb u U300pakaTh cXxeMaTUH4ecKM rpaduxu
KBaJIpaTUYHBIX QYHKIMN, 3aJaHHBIX (POpMyJIaMu BHJA
y =axt,y=ax>+q,y = ax + p)iy = ax> + bx + c.
AHAJIM3MPOBATh U MPUMEHATH CBOHCTBA N3YYEHHBIX
(GYHKIMHA 17151 UX TOCTPOEHUS], B TOM YUCJIE C TOMOLIBIO
U POBBIX PECYPCOB

YucioBbIE
[MOCJIENOBATEIILHOCTHU

15

[TousTHE YnCIIOBOM
MOCJIEI0BATEIILHOCTH.
3ananue
MOCJIEI0BATEIILHOCTH
PEKYPPEHTHOM
dbopmynoi

u hopmyoi N-ro
YjieHa.
Apudmernyeckas

U TeOMeTpHuUecKas
IIPOTPECCUMN.
®opmyJibl N-To YjieHa
apupmMeTHIecKoit

OcBanBaTh U IPUMEHATH UHICKCHBIE 0003HAYCHUS,
CTPOUTH peueBble BHICKA3bIBAHHUS C UCIIOJIE30BaHUEM
TEPMHUHOJIOTHH, CBA3aHHOU C MOHITHEM
TIOCTICIOBATEIIBHOCTH.

AHaau3upoBaTh GOpMyIy N-To YjIeHa
MOCIICIOBATEIHHOCTU W PEKYPPEHTHYIO (OpMYITy

U BBIYMCJSTD YWICHBI TOCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMU (HOPMYITAMH.

YcraHaBIUMBATH 3aKOHOMEPHOCTH B IOCTPOCHUU
MIOCIICIOBATEIIBHOCTH, €CJIM BBIMMCAHBI TIEPBBIE HECKOIBKO
ee YICHOB.

Pacno3naBaTh apuMEeTHUECKYIO U TEOMETPUIECKYIO
MIPOTPECCHUH TPU PA3HBIX CIIOCO0AX 3adaHUS.
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U T€OMETPUUECKON
IPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4aeHOB
apupMeTHIECKOI

Y T€OMETPUUECKOMN
MPOrPECCUN TOUYKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JInHenHbIN

Y DKCIIOHEHIUAJIbHBIN
pOCT.

Ci1okHBbI€ IPOLIEHTHI

PemaTs 3a1auu ¢ ucnosib3oBanueM Gopmyia N-ro yieHa
apu(pMETHUECKON U TEOMETPUUECKOIN MPOrpeccuii, CyMMBbI
IIEPBBLIX N YWICHOB.

M300paxkaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMU

Ha KOOPJMHATHOM IIJIOCKOCTH.

PaccmaTtpuBaTh NpuMepsbI NPOLECCOB U ABJICHUH

U3 peajbHOM XKU3HU, WUIFOCTPUPYIOLIE U3MEHEHUE

B apu(METUYECKON NPOTPECCUU, B TEOMETPUUECKON
pOrpeccun; 300paxaTb COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaduuecku.

PemiaTs 3a1a4m, CBsI3aHHBIE C YUCIIOBBIMU
IIOCJIEIOBATENIBHOCTAMU, B TOM YMCJIE 3a1a4U U3 pPEalbHON
KHU3HU C UCII0JIb30BaHUEM LU(POBBIX TEXHOIOTHH
(31eKTPOHHBIX TA0IUL, TPadUUECKOro KaJIbKYJIATOpa U T.I1.).
Pemate 3a1aun Ha CII0KHBIE IIPOLIEHTHI, B TOM YUCIIE
3a/1a4y U3 peajbHON NMPAKTUKU (C UCIIOIb30BaHUEM
KaJIBKYJISITOPA).

3HAKOMHTBCS ¢ MCTOPHMEH Pa3BUTHS MAaTEMATHUKU

[ToBTOpeHME, 0600IICHNE,
cucTeMaTHh3anusa 3HaHUU

18

Ywucna ¥ BEIYUCIICHUS
(3amuce, CpaBHEHHE,
JICUCTBUS

C IEeHCTBUTECIbHBIMH
YHCJIaMH, YUCI0Bas
npsiMasi; IPOLICHTHI,
OTHOIIICHHS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMHU: MHOXKECTBO, IIOJIMHOKECTBO,
oTiepaluy Haj MHOKECTBAMH; MCMOJIb30BATh IPapuIecKoe
MpeACTaBICHNE MHOKECTB ISl OMUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, MPU PEUICHUH 3a/1a4 U3 APYrUX
y4eOHBIX MPEIMETOB.

AKTYaJn3upoBaTh TEPMUHOJIOTHI0 U OCHOBHbIE
NelCTBHS, CBSI3AHHBIE C YUCJIAMU. HATYypaJbHOE YHUCIIO,
MIPOCTOE U COCTABHOE UMCHIA, ACIUMOCTh HATYpPaIbHbBIX
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OKpYTJIEHHE,
npuOIMKEeHHE,
OLICHKA; peIlIeHNe
TEKCTOBBIX 3a/a4
apu(pMEeTHIECCKUM
CrocoooMm)

YHCEJI, IPU3HAKU IEIUMOCTH, LEI0€ YUCI0, MOAYJIb YUCIA,
OOBIKHOBEHHAs U JECATUYHAS APOOU, CTAHAAPTHBIN BUA
quclia, apupMeTHYecKuil KBaJpaTHbINA KOPEHb.
BhINOJIHATE AeiicTBHSA, CPABHUBATL M YIIOPAA0YHBAThH
4yuca, MPeACTaBIATh YMCila HA KOOPIAUHATHOM IPSIMOH,
OKPYIJISATh YKCJIa; BBIMOJTHATH NPUKUIAKY H OLEHKY
pe3ynbpTara BHIYUCICHUM.

PemaTh TeKkcTOBBIE 32124 apU(PMETUUECKUM CIIOCOOOM.
Pemats npakTuyeckue 3aga4um, coaepKaliue npoLeHTHl,
JIOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTH —
BpeMsii:[ |—:[ IpaccTosiHue, 1eHa: [ |— [ |KoJIm4yecTBO: [ |—

[ |CTOUMOCTB,

o0beM paboTei::[ |—: [ |BpeMsi:[ |—: [ ITpOU3BOIUTEILHOCTD
Tpynza.

Pa30upatpb peanbHble )KU3HEHHBIE CUTYaIINH,
(opMyIMpOBAaTH UX Ha A3BIKE MATEMATUKHU,

D] EH = 1D MEHSS-MJ

Anrebpanueckue
BBIPKEHUS
(mpeobpaszoBanue
anredpanvecKux
BBIPAKCHUM,
JIOTTYCTUMBIE
3HAYCHUS)

2 A 5
€ vr= B

DRI PEIRoRANE PRIV TATCIICHD C LIEJIBIM
nokasaresieM, apuhMeTUIECKUN KBAJPATHBIN KOPEHb,
MHOTOYJIEH, anre0pandeckas ApoOb, TOXKIAECTBO.
BBINOJIHATH OCHOBHBIE JEHCTBHS . BBIIIOJIHATH PACUYETHI
o (popmynam, mpeoOpazoBEIBATH IIEbIE, APOOHO-
pallMOHAIbHBIE BHIPAXKEHUSI U BBIPAXKEHUS C KOPHSIMU,
pEaN30BBIBATh PA3JIOKEHUE MHOTOUYIIEHA HA MHOYKHUTEIH,
B TOM YHCJIE C UCIIOJIb30BaHHEM (POPMYJT PA3HOCTU
KBaJpaTOB U KBaApaTa CYMMbI U Pa3HOCTH; HAXOJIUTh
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JOIYCTUMBbIE 3HAYEHUS TEPEMEHHBIX Il IPOOHO-
PaLlMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopesmmpoBaTh ¢ IOMOILBIO GOPMYJT PEATIbHBIE TPOLECCHI
U SIBJICHUS

OyHKIMH
(moctpoeHue,
CBOMCTBA U3Y4YEHHBIX
dyHKuMi;
rpaduueckoe pemieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBaTh NOHATHAMU: QYHKIUS, rpaduk GyHKINH,
HYJIM (QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
POMEKYTKH BO3pacTaHusi, yObIBaHUS, HAUOOJIbIIEE

Y HaMCEHbIIIee 3HAYCHHUS (DYHKITUH.

AHATH3UPOBATh, CPABHUBATDH, 00CY’KIATh CBOMCTBA
GyHKIUH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATUSIMHU: TIPSIMAsi IPONOPLIMOHAIBHOCTbD,
oOpaTHas MPONOPLUUOHATIBHOCTD, JIUHEWHAs QyHKLNA,
KBaJpaTu4Has PyHKIMs, mapaboia, rurepoora.
HUcnoub30BaTh rpadpuku 111 ONPEIECIICHNUS] CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JUI PEIIeHus 3a7a4 U3 IpYyrux
y4eOHBIX MTPEIMETOB U peabHOM KU3HU; MOAETHPOBATH

C MOMOIIBIO I'Pa)UKOB peasibHbIE MPOLIECCHI U SIBICHUS.
Bripaxatb ¢gopmyJiaMmu 3aBUCUMOCTH MEXKAY BEIUYMHAMU

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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POEAEPAJIBHAS PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPHUS» B /-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OMH U3 OCHOBHBIX Pa3/€JIOB MIKOJIBHOW MAaTEMAaTHUKH, UMEIOIIUN
CBOEH 1eNpl0 00eCneunTh H3yYeHUE CBOMCTB M pa3MepoB (UIYp, UX OTHOILIECHUN
U B3aMMHOE PACIIOJIOKEHHE, ONMUPAETCS Ha JIOTMYECKYIO, JOKA3aTEIIbHYIO JIMHUIO.
IleHHOCTP WU3y4YeHHS TEOMETPUM HAa YPOBHE OCHOBHOTO oOImIero o0Opa3oBaHuUs
3aKJIIOYAeTCS B TOM, 4YTO OOYy4YarOUIUMHCS YYHUTCS TPOBOJAUTH JOKa3aTeJIbHBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUCHMS, JIOKa3blBaThb HWCTUHHBIE
YTBEPKJCHUS M CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, HPOBOAUTH PACCYXKICHUS
«OT TMPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpaTHHIC
YTBEPKICHHUSI.

[lenpto M3y4EeHUs] TEOMETPUU ABJISICTCS MCIOJIB30BAHUE €€ KaK HMHCTPYMEHTA
IpU PEIICHWH KaK MAaTEMAaTHYECKHX, TaK M MPAKTUYECKUX 3aJ]1ayd, BCTPEUAOLIUXCA
B pealibHOM >ku3HU. OOydYaromuiics JOJKEH HAyYUTHCSl OMPENCNIATh FeOMETPUICCKYIO
burypy, ONHUCHIBATH CJIIOBAaMHU YEPTEK WM PUCYHOK, HAWUTH TUIOMIAJIhb 3€MEJIbHOIO
y4acTKa, pacCYUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabensi uiu TpeOyembie
pasMepsl rapaxa g aBromobwiisi. [lpu pemieHun 3amay MPAKTHUYECKOTO XapakTepa
OOy4YaromMicss YYUTCS CTPOUTh MaTEMAaTHYECKUE MOJIENU pealbHBIX KU3HEHHBIX
CUTyalui, NPOBOJAUTH BEIYMCICHUS U OLICHUBATh MMOJIYYEHHBIN PE3yibTaT.

BaxxHo mnoguepkuBaTh CBSI3M TE€OMETPUU C APYTMMH Y4YEOHBIMU TpeaMETaMHu,
MOTHBHUPOBATh HCIOJIb30BaTh OMpPENENECHUS TECOMETPUYECKUX (uryp u TOHATHIA,
JEMOHCTPUPOBATH NMPUMEHEHUE TIOJYYCHHBIX YMEHUN B (U3HKE U TEXHUKE. DTHU CBSI3U
HauboJee SpPKO BUAHBI B TeMaxX «Bektopsl», «TpuroHoMerpudeckue COOTHOIICHHS,
«Meton koopauHat» u «Teopema ITudaropay.

VYyeOnniii kypc «['eoMeTpusi» BKIIOYACT CJCAYIONIME OCHOBHBIC pa3JIeiibl
conepxkanus: «I'eomeTpuueckue GUTYpHI U UX CBOMCTBAY, «3MepeHne reoMeTpruIecKux
BEJIIMUYMH», «J[eKapTOBbI KOOpPAMHATBI Ha IUIOCKOCTH», «Bekrtope», «/IBHxkeHUs
iockocty, «[Ipeodpa3zoBanus moao0us.

OOmiee YKCIO 4YacOB, PEKOMEHIIOBAHHBIX JUIsI M3y4eHHUS Y4YeOHOro Kypca
«["eomerpus», — 204 vaca: B 7 iacce — 68 gacoB (2 waca B Hemeno), B 8 Kiacce —
68 gacoB (2 waca B Heyen0), B 9 kiacce — 68 yacos (2 Jaca B HeJeIiO).

COJEPKXAHME OBYUYEHUA
7 KIIACC

Hauanbnabie nonstus reomerpun. Touka, npsiMasi, OTpE30K, Jyd. YToJ. Buasl yrios.
BeptukanbHpie u cMmexHbIe yIubl. buccekrpuca yria. JlomaHas, MHOTOYTOJIbHHK.
[TapannenbHOCTh ¥ MEPHEHAUKYISAPHOCTD MIPSMBbIX.
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Cummetpuunble Qurypbl. OCHOBHBIE CBOMCTBa OceBOM cummeTpuu. [Ipumepsr
CUMMETPUHU B OKPYXKAIOIIEM MUpE.

OCHOBHBIE ITIOCTPOECHUS C MOMOIIBIO HUPKYJISA U JUHEWKHU. TpeyronbHuk. BeicoTa,
MearaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUH TpeyrojJbHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOro TpeyrosubHuUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIBHUKOB.

CBoiicTBa M NPHU3HAKU MAapajuIeNbHBIX NpsMbIX. CyMma yIJIOB TPEYTOJIbHHKA.
Breuinue yrisl TpeyroibHUKa.

[IpsMoyronbHbIld ~ TpeyroiapHUK.  CBOWCTBO  MEAMAHbl  NPSMOYTOJBHOTO
TPEyrojibHUKa, NPOBEACHHOW K TuIloTeHy3e. I[Ipu3Haku paBeHCTBA INPSIMOYTOJIBHBIX
TPEyroJabHUKOB. [IpsiMoyrosibHbBIN TpeyroibHUK ¢ yriaoM B 30°.

HepaBeHnctBa B reoMerpuu: HEPaAaBEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O [UJIMHE
JIOMaHOM, TeopeMa 0 00JIbIIeM YIuIe U OO0JIbIIEH CTOPOHE TpeyroyibHuKa. [lepnenaukyssp
Y HAKJIOHHAs.

I'eomerprueckoe MecTo To4yeK. bruccekrpuca yria u CEpeaUHHbBIA NEPIIEHIUKYJIISAP
K OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh U KpPYT, XOpJla U TUAMETP, UX CBOMCTBAa. B3anMHOE pacronokeHue
OkpykHOocTH M mnpsmol. KacartenmpHasg M cekymas K OKPYXHOCTH. OKpYy>KHOCTb,
BIIMCAaHHAsA B yrojl. BnycanHas v onucaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

UYersipexyronbHuku. llapaienorpamm, €ro mnpuU3HAKHM W CBOWCTBA. YacTHbIE
CIIy4au MmapajieiorpaMMoB (IpSIMOYTOJIBHUK, pOMO, KBapaT), UX MPU3HAKUA U CBOWCTBA.
Tpanemnusi, paBHOOOKas Tpamelus, €€ CBOWCTBA M Tpu3HAKH. I[IpsMoyronbpHas
Tpamneuus.

Meton ynBoenuss meauansl. LlentpanbsHas cumMmetpusi. Teopema daneca u reopema
O IPOMOPLHMOHAIBHBIX OTPE3KaX.

CpenHue JTUMHUM TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[lomobue TpeyronbHukoB, Kodhduiuent mnomodus. IlpusHaku momOOUS
TpEeyroJabHUKOB. [IpuMenenne mogo0us mpyu pemeHny MPakKTUISCKUX 3a/1ad.

CpoiictBa Mmomazedi reomerpuueckux Quryp. DopMynbl I IIOMATH
TpEeyrojbHUKa, MapaienorpamMma, pomoda u Tpaneuud. OTHOILIEHUE TJIOIIAIEH
MOTOOHBIX GUTYD.

Brruncnenve mmomanerd TPEYroJdbHUKOB W MHOTOYTOJBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembr [ludaropa mpu pemeHun
MPAaKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrjia HnpsMOYIOJIBHOTO TPEYrOJIbHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TPUTOHOMETpUYECKUE (PYHKIIMHU YTIOB
B 30°, 45° u 60°.

71



BnucanHble ¥ LEHTpajbHBIE YIJIBI, YIOJl MEXAY KacaTeIbHOW W XOPAOW. YTJIbI
MEXKy XOpAaMHU U CEKyIIMMU. BriricaHHBIE 1 ONTMCAHHBIE YETBIPEXYTOJIBHUKU. B3auMHoe
pacnojio)keHue ABYyX OKpykHocTed. Kacanue okpyxsHocted. OOmme KacaTeabHbIe
K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrioB or 0 no 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXAecTBO. DOpMYyIbI TpUBEICHMUS.

Pemenue TpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
NPaKTUYECKUX 3a/1a4 C UCIIOIh30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogo6us. [logo6rue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpousBeAeHUH OTPE3KOB XOPA, TEOPEMbI O MPOU3BEACHUU OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJipaTe KacaTeIbHOM!.

Bekrop, anmuHa (MOIysb) BEKTOpa, COHANPABICHHBIC BEKTOPHI, MTPOTHUBOIIOIOKHO
HampaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OTEpaIlun
HaJ BeKTopaMu. PasnmokeHWe BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaurater  Bektopa. CKalsipHOE€  TPOU3BEJCHUE  BEKTOPOB, IMPUMCHCHHE
JUTSL HAXOXKJIEHUS JITUH U YTJIOB.

JlekapToBbl KOOpAMHATHl Ha IUJIOCKOCTH. YpPaBHEHUS MPSIMOM M OKPYKHOCTU
B KOOpAMHATaX, MEepeceueHue OKPYKHOCTeH W TpSIMBIX. MeToj KOOpAMHAT U €ro
npUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKHU. JlJIMHA OKpY>KHOCTH. [ pagycHas u paguaHHas Mepa
yria, BBIYUCICHUE IJUH OyT OKpy)HOocTel. [Inomans kpyra, cektopa, cerMeHra.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHHE CUMMETpUH (QuUryp (dJIeMEeHTapHbIE
npeacrasienus). Ilapannensubiit nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHple pe3yibTaThl OCBOSHHS MPOTPAMMBI YIEOHOTO Kypca K KOHITY
o0ydeHus B 7 KJacce.

Pacrio3HaBaTh M3y4eHHBIE TE€OMETPUUYECKHE (UTYPBHI, OINPEACNATh MX B3aHMMHOE
pacmosio)keHne, u300paxkaTh TEOMETPUYECKHE (UTYpBI, BBIMIOJHATh YEPTEKH
[0 YCJIIOBHIO 3adauyd. M3mepsATh JIMHEMHBIE W YIJIOBbIE BEIWYMHBL. Pemars 3amaun
Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEJIWYUH YIJIOB.

[TpoBoauTh TPyOYIO OIIEHKY TUHEHHBIX U YTIOBBIX BETUYUH MPEIMETOB B PEATbHON
KU3HU, Pa3MepoOB TMPUPOJHBIX OOBEKTOB. Paznuuarh pa3mepbl 3TUX OOBEKTOB
10 TOPSJIKY BEIUYUHBL.

CTpouth 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCsl MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIb30BAaTh MPU3HAKU
U CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEILICHUU 3a]1a4.
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[IpoBOAUTE JOTMYECKHE PACCYKIECHUS C HCHOJb30BAHUEM TI'€OMETPHUUYECKUX
TEOPEM.

Ilonp30oBaTbCcsi  NPU3HAKAMH  PABEHCTBA  INPSMOYTOJBHBIX  TPEYTOJIbHHKOB,
CBOMCTBOM MEJIMAHbI, IIPOBEACHHON K TUIIOTEHY3€ INPAMOYIOJBHOIO TPEYTOJIbHUKA,
B PELIEHNH I'€OMETPUYECKUX 3a1ay.

OnpenensTe MapajuiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opa3yeT
¢ HUMHM cekymas. OnpenensiTp NapajuIeJbHOCTh NPSMBIX C TIOMOIIBK PaBEHCTBA
PACCTOSIHUN OT TOYEK OHOM IPAMOM 10 TOUEK APYrou IPSIMOM.

PemaTh 3a1aun Ha KjeT4aTon Oymare.

[IpoBOAUTH BBIUMCIEHUS M HAXOJIUTh UYMCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB
B TEOMETPUYECKHUX 3a7a4aX C HCMIOJb30BAHUEM CYMMBI VYIJIOB TPEYTOJIbHUKOB
U MHOTOYTrOJIbHMKOB, CBOWCTB YIJIOB, OOpa30BaHHbIX TMpU TIEPECEUEHUU JBYX
napajuieNIbHbIX MPSAMBIX CEKylIel. Pemarh npakTuyeckue 3a1a4u Ha HAX0XK/ICHUE YTJIOB.

Brnanerp mNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONpEeneisaTh
OMCCEeKTPHCY YIJia U CepeANHHBINA MEPIICHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa
TOYEK.

@opMynupOBaTh OINPEAETIEHUS OKPYXHOCTM M Kpyra, XOpAbl M JUaMeTpa
OKPYKHOCTH, TIIOJIb30BAaTbC HX CBOMCTBAMU. YMETh IIPUMEHATb 3TU CBOMCTBA
IIPU PELLICHNUH 3a/1a4.

BiianeTs noHsATHEM OIMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOIUTh
ee neHtp. Ilonp3oBaThCcsi dakTaMu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA
[IEPECEKAIOTCSA B OJTHOU TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIEHAUKYJIIAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCSA B OJHOM TOUKE.

Bnagerp mnoHsATHEM KacaTeIbHOM K OKPYKHOCTH, IIOJb30BaThCS TEOPEMOM
0 NEPIEHINKYJISIPHOCTH KacaTeIbHOU U pajuyca, POBEACHHOIO K TOYKE KacaHUs.

[Tonp30BaTbCsl MPOCTEUIIMMUA T€OMETPUYECKUMH HEPABEHCTBAMHU, NOHUMATh UX
MPAKTUYECKUNA CMBICII.

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE IIOCTPOCHUS C IIOMOIUBIO LUPKYJIA
Y JINHEUKHU.

[IpeameTHple pe3yibTaThl OCBOSHHS MPOTPAMMBI YYEOHOTO Kypca K KOHITY
oOydeHus B 8 kJacce.

Pacno3znaBath OCHOBHBIE BHbI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, MTOJIb30BATHCA
MX CBOMCTBAMU INPU PEIIEHUHA FT€OMETPUUYECKUX 3a/1aU.

[IpuMeHsTh CBOMCTBA TOYKU IEpECEUEHUs MeAuaH TPeyrojbHHKa (LEHTpa Macc)
B PELICHUU 3a]a4.

Brnanete moHATHEM CpeaHEW JIMHUM TPEYTOJbHUKA W Tpaneluuy, NPUMEHSTh UX
CBOWCTBA IpHU pelUIeHMH reoMeTpuueckux 3anad. [lomb3oBaTthca Teopemont Parneca
U TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KAX, MPUMEHATh HUX I PEUICHHUS
MPAKTUYECKUX 3a7a4.
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[IpuMeHsTh mNpU3HAKK MOAO0OMS TPEYTOJIBHUKOB B PEIICHUU T€OMETPUUYECKUX
3a7ay.

[lons3oBathest  Teopemoit  Iludaropa  ansg  pemieHUss  reoMETPUUYECKHUX
U TpakTH4YecKux 3a1ad. CTpouTh MAaTEMATUYECKYI0 MOJIENIb B MPAKTUYECKUX 3aJ]a4ax,
CaMOCTOATEIBHO IPOBOJIUTH YEPTEK U HAXOIUTh COOTBETCTBYIOLINE JJIVHBI.

Bnaners noHsaTHsMM CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTrO Yyria MpPsSMOYTOJIbHOTO
TpeyronpHuka. [losb30BaTbCA HJTUMM TIOHATUAMU JUISL PELWICHUS NPAKTUYECKUX
3a7ay.

Boruncnsate (paznuyHbiMU  crioco0amu) IJIONIAAb TPEYrOJbHUKA U TUIOLIATU
MHOTOYTOJIbHBIX (UTYp (MOJB3YACH, TJIe HEOOXOAUMO, KaJIbKyIsATOpoM). [IpuMeHSTH
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Brnaners NOHATUAMH BIIUCAHHOTO M LUEHTPAIBHOI'O YIJIA, UCIOJB30BaTh TEOPEMBI
O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpAaMu (CEKYIIMMHU) U YIJIe MEXKIy KacaTelbHOU
Y XOPAOM MPU PELICHUU T€OMETPUUECKUX 3a/1a4.

Bnagerp TmOHSTHEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHAThH CBOWCTBA
OINMCAHHOTI'0 YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a/1a4.

[IprMeHATh MOyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUUYECKHUE MOJIEITN
UL 3aad  peajbHOM JKU3HU W TIPOBOAUTH COOTBETCTBYIOIIME BBIUYHUCIICHUS
C TMpUMEHEHHWEM TOoJN00us U TPUTOHOMETpUM (MOJB3YACh, T/€ HEOOXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIE peE3yNbTAaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydenus B 9 kJacce.

3HAaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3TUYHbIE DJIEMEHTHI MPAMOYTOJBHOTO TPEYTrOJbHHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEyroJbHUKOBY). Haxomuth (C TOMOIIBIO KAJIBKYJISATOpPA) JJIMHBI W YIJIbI
JUTSI HeTAOJIMYHBIX 3HAYCHHM.

[Tonb3oBathest  (opMmynamMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM  [IJIl HAXOXKAEHUS COOTHOLICHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonbs30BaTh TEOpeMbl CUHYCOB W KOCHHYCOB [JIl HAXOXICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTrOJIbHUKOBY), MPUMEHSITh UX MPU PEUICHUU
r€OMETPUUECKHUX 3a]1au.

Brnagetr monsTHSMU TpeoOpa3oBaHUs TOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX (uryp. [lombp3oBaThesi cBOWCTBAMH MOAO0OWS TMPOW3BOJIBHEIX (UTYP, YMETh
BBIYHCIISATH JJIMHBI U HAXOAUTh YTJIIbl y MOJ00HBIX huryp. [IpuMeHsTh cBOMCTBA TOT00MS
B MPaKTUYECKUX 3a7adyax. YMEThb NPUBOJAUTH MPUMEPbl MOAOOHBIX  (GUTYP
B OKpY>KalolleM MUpE.

[lonb3oBaThcsi TeOpeMaMH O MPOU3BEACHUU OTPE3KOB XOPH, O IMPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTebHOM.
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[Tonb30BaThCsi BEKTOpaMU, MOHUMATh UX F€OMETPUYECKUN U (PU3UUECKUN CMBICI,
NPUMEHATh HMX B PEIICHHMH T'€OMETPUUYECKUX U (Pu3nueckux 3anad. llpumeHsTH
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB I HAXOXKIACHUSA UIMH U YIJIOB.

ITonp30BaTbCcsi METOIOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €T0 B PELICHUU
FeOMETPUYECKUX U IPAKTUYECKUX 3a1au.

Biiagete nNOHATUAMMY PaBUJIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, JUIMHBI
IyTU OKPYKHOCTU Y PAJUAaHHOW MEpHI YIJIa, YMETb BBIUHUCIIATH IUIOLIAAbL KPyra U €ro
yacTel. [IpuMeHATh oJlyYeHHbIE YMEHHUs B IPAKTUYECKUX 3a7adax.

HaxoauTh ocu (M1 EHTPbI) CHMMETPUU (DUTYpP, TPUMEHSTh IBUKEHHUS MIJIOCKOCTH
B IIPOCTEUIIMNX CIIyYasX.

IIprMeHATH MOTy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIIN
U1 3aJad  peajbHOM JKU3HUM U NIPOBOAUTH COOTBETCTBYIOLIME BBIUYHUCIICHUS
C TMpUMEHEHUEM TMOoJo0Uus UM TPUTOHOMETPUYECKUX (GYHKIUN (TONB3YsACh, TIe
HEO0XO0/AMMO, KaIbKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasznena |[KoaudecTBo OcHOBHOE OcCHOBHBIE BUJIbI ICATEILHOCTH O0yUYaIOLIUXCS

(Temnl) Kypca 4acoB coaepKaHue
[Ipocrenmme 14 [Ipocrenmme DopMyJTHPOBATH OCHOBHBIC MIOHATHUS U OINPEACIICHHUS.
reoMeTpudeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh U3yyeHHbIE T€OMETPUUECKHE (DUTYPBI,
UX CBOMcCTBA. M3mMepenue O0OBEKTHI. onpeaeasiTb UX B3aMMHOE PACIIOI0KEHNUE, BBINMOJIHATH
F€OMETPUYECKUX BEJINYNH MHOroyrosipHuK, YEPTEXK 110 YCIOBUIO 3a1a4H.
JIOMaHasl. IIpoBoauTh npocreme NOCTPOCHU € HOMOLIBIO LUPKYJIS

CMexXHBIE U
BEPTUKAIbHBIC YTJIbL
PaGota

C MMPOCTEUIINMHU
YepTeKAMHU.
H3mepeHne nTMHENHbBIX
Y YTJIOBBIX BEJIMYMH,
BBIYMCIICHUE OTPE3KOB
Y YIJIOB

1 JTAHCUKHU.

HN3mepsTh IMHEHHBIC W YTIIOBBIC BETMYMHBI T€OMETPUUECKHUX
U MIPAKTHYECKUX OOBEKTOB.

OmnpenensiTh «Ha TJ1a3» pa3Mepbl pealibHBIX 00BEKTOB,
MPOBOAUTH I'PYOYIO OLICHKY X Pa3MEPOB.

PemaTth 3a/1aun Ha BBIUYKCIICHUE JIJTHH OTPE3KOB M BEJIMUMH
YTJIOB.

Pemarsp 3371241 Ha B3aUMHOE PACIIOI0KEHUE
TCOMETPUIECKUX (DHUTYD.

IIpoBoauTh KIacCU(DHUKALHMIO YIJIOB, BHIYMCJISTH
JIMHEWHBIC U YIJIOBBIC BEJIMYHUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKAa3aTeIbHBIC PACCYKICHUS.
3HAKOMUTBCS C HCTOPHUEN Pa3BUTHUS T€OMETPUHU

TpeyroabHUKN

22

[TonsTHE O paBHBIX
TPEYTroJIbHUKAX

Pacno3naBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexax (C yKkazaHUEM IPU3HAKOB).
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U TIEpBUYHBIE
MPECTABICHUSA

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEHCTBA
TPEYrOJIbHUKOB.
[IpusHaku

paBEHCTBA
MPSMOYTOJBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
IPSAMOYTOJILHOTO
TPEYroJbHUKA,
MIPOBEAECHHOMN

K TUIIOTEHY3€E.
PaBHoOenpeHHbIe

Y PaBHOCTOPOHHHE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 CBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA.
HepaseHnctBa

B FEOMETPHH.
[IpssMOYyTONBHBIN
TPEYTOJBHUK C YTIIOM
B 301

BbIBOAUTH CIeICTBUS (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
@opmyJIMPOBATH OINPECICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIEHOT'O, IPSMOYTOJIBHOTO, paBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbBHUKOB; OMCCEKTPHCHI, BBICOTHI,
MEJMaHbl TPEYTOJIbHIKA; CEPEIUHHOTO MEePICHIUKYIIIpa
OTpe3Ka; MeprUMeTpa TPEyroIbHUKA.

@ opMy/JHPOBATH CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJbHHKA.

CTpouTs 4epTexu, pelmaTh 3a1a4H C TIOMOIIIO
HAXOXKJICHUS PABHBIX TPEYTOJIEHUKOB.

IIpuMeHATH IPU3HAKK PABEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 33/1a4ax.

Hcnosab30BaTh UGPOBEIE PECYPCHI A HCCIEA0BAHMS
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUU
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[TapannenbHble IpsAMBIE,
CyMMa YIJIOB TPEYIOJIbHUKA

14

[TapannenbHbie
IIpsIMBIE, UX CBOMCTBA.
Hakpecr nexamue,
COOTBETCTBEHHBIE

Y OJHOCTOPOHHUE
yTJIbl, 00pa30BaHHbIE
IIPU [IEPECECYEHUN
napajuiesIbHbIX
NPSAMBIX CEKYILEH).
[Ipusnax
apaJyIeIbBHOCTH
IPSIMBIX Yepes

PaBEHCTBO PAacCTOSTHUN

OT TOYEK OJHOH
MIPSAMOM 10 BTOPOM
MIPSMOM.

Cymma yrioB
TPEYroJbHUKA.
Bremnue yrisl
TPEyroJIbHUKA

DopMyIMpPOBATHL NOHATHE IAPAJUICIIBHBIX IPSIMBIX,
HAXOIMUThb IIPAKTUYECKUE IIPUMEPBI.

N3yuaTh cBONMCTBA YIJI0OB, 00pa30BAHHBIX MPU MEPECECUCHUU
[IapaJIJIEIbHbIX IPSAMBIX CEKYILEH.

IIpoBoauThL 10KA3aTEJIbCTBA 1APALICIBHOCTU IBYX
IPSIMBIX C TTOMOIUIBIO YTJIOB, 00pa30BaHHBIX MPHU NEPECEUCHUN
ITUX NPAMBIX TPETHEH MPSIMOM.

Be1uncJasATh CyMMY YIVIOB TPEYTOJIBHUKA U MHOTOYIOJIbHUKA.
HaxoauTthb uncioBbie 1 OYKBEHHbIC 3HAUCHUS YTJIOB

B F€OMETPUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHTBCS ¢ HICTOPHEH Pa3BUTHS T€OMETPUU

OKpyXHOCTb U KpYT.
['eomeTpuueckue
[MOCTPOEHUS

14

OKpY>KHOCTb, XOpJia
U TUaMETpP UX
CBONCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpYKHOCTB,

D®opMyIMpPOBATH ONpeleJeHUs. OKPYKHOCTH, XOPAHI,
JIAaMETpPa U KacaTelIbHOM K OKPY>KHOCTH.

N3yyarh nX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEIKH.
HccaenoBarb, B TOM YncCiie HCNOJIB3YH HU(PPOBbIE
pecypcebl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYXHOCTH, BIINCAHHOMW B yTOJI; PABEHCTBO OTPE3KOB
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BIIMCAHHAS B YIOJI.
Ilonsatue o I'MT,
IIPUMEHEHHE

B 3a/1a4ax.
buccexrpuca

U CEpEeIVHHBIN
NEPHNEHIUKYISAP
KaK F€OMETPUYECKUE
MecCTa TOYEK.
OKpyXHOCTB,
OMMCaHHas OKOJIO
TpPEyroJIbHUKA.
OKpY>KHOCTb,
BIIMCAaHHAs

B TPEYI'OJIbHUK.
[Ipocrenimme
3a7a4uu

Ha IIOCTPOCHHUE

KACaTEJIbHBIX.
Hcnoas3oBarb meToa ' MT 1t nokaszarenscrBa Teopem

0 MepeceYeHnH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NMEPIECHAUKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoupto 'MT.

OBJageBaTh NOHATUSIMHU BIIMCAHHON U OMMCAaHHOMU
OKPY>KHOCTEW TPEYTrOJIbHUKA, HAXOAUTH LIECHTPBI ATUX
OKPY>KHOCTEHU.

Pemathe OCHOBHBIE 32/1a4H HA NMOCTPOEHHUE: yIia, PAaBHOIO
JAHHOMY; CEpEIMHHOIO NEPNEHANKYIISIPA JTaHHOTO OTPE3KA;
NPSMOM, TPOXOAIIECH Yepe3 TaHHYIO TOUKY

U TIEPIEHIUKYIISIPHON TAHHOM MPSIMOiL; OMCCEKTPUCHI
JIAHHOT'O YIJIa; TPEYTOJIbHUKOB 110 Pa3JIUYHbIM JJIEMEHTaM.
3HAKOMHUTBCS C HCTOPUEH pa3BUTHS T€OMETPUU

[ToBTOpenue, 00001IeHNE 4 [ToBTOpEeHUE PemaTh 3a1a4u Ha MOBTOPEHUE, WILUTFOCTPUPYIOIIHNE CBSI3U
3HaHUU u 000011IeHNE MEXKy pa3IMuHbIMU YacTsIMU Kypca
OCHOBHBIX TTOHSTHI
¥ METOJIOB Kypca
7 xnacca
OBILIEE KOJIMYECTBO 68
YACOB I10 ITTPOTPAMME
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8 KVIACC

O MPOMOPIIMOHAIBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbLHUKH

U Teopema

0 MPOMOPLIMOHAIBHBIX
OTpE3Kax.

CpenHsisi nuHus
TpPEyroJabHUKA.
Tpaneuus, ee cpeaHss

HanmenoBanue pasznena | KonumdecTBo OcHOBHOE OcCHOBHBIE BUJIbI ICATEILHOCTH O0yUYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue

YeThlpexyroabHUKU 12 [Tapannenorpamm, ero | M300pakaTh 1 HAXOAUTH HA YEpPTEKAX
NPU3HAKU U CBOMCTBA. | YETHIPEXYTOJbHUKHU Pa3HBIX BUJIOB U UX JIEMEHTHI.
YacTHble ciyyan @opmMyJIMpPOBATH ONpeeseHUsI: NTapauiesorpamma,
napajuiesIorpaMMOB npsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tparneluu, paBHOOOKOH
(IpsIMOYTOJILHUK, Tpaneuuu, NpsMOYTroJIbHOW TpPaIeLHH.
pomO, KBajapar), ux Jloka3pIBaTh U MCNOJIb30BATH NP PEeLICHUN 32124
NPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: MapajliesorpaMmma,
Tpanenusi. npsIMOYTOJIbHUKA, poM0a, KBajpaTa, Tpareluuu, paBHOOOKOH
PaBHoGoOKas Tpaneuuu, NpsMOYTroJIbHON TpaIelnH.
U MPSIMOYTOJIbHAS IIpuMeHATH MeTO yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpamneuuu. Hcnoan3oBaTh HUPPOBBIE PECYPCHI IS UCCIETOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUTyp.
MEJIUaHBbl. 3HAKOMHUTBCS C HCTOPUEH pa3BUTHS T€OMETPUU
LlenTpanbHas
CUMMETpHS

Teopema daneca u reopema 15 Teopema daneca IIpoBoAUTHL MOCTPOCHMS C TOMOUIBIO HUPKYJISA U JTUHEUKH

C UCNoJIb30BaHue TeopeMbl Daneca u TEOpeMsI

O IPONOPIMOHATBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTroJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, 1 HAXOAUTh
CBSI3b C IEHTPOM MacC, HAXOAMTh OTHOIIEHUE, B KOTOPOM
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JIUHUSA.
[IponnoprmoHanbHbIE
OTPE3KHU.

Llentp macc

B TPEYTOJIbHUKE.
[lonoGHbIE
TPEYTOJbHUKH.

Tpu npusHaka
mo00us
TPEYTOJIbHUKOB.
[Ipumenenue
moxo0us

IIPU PEIICHUU
IIPAKTUYECKUX 3a1a4

MEJAMAHbI AETATCS TOUKOU UX MepPEeceueHUs.

HaxoauTs mo100HbIe TPEYTOJBHUKH Ha TOTOBBIX YePTEXkKaxX
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOUSI.
Pematp 3a1a4n Ha I0JOOHBIE TPEYTOJIBHUKU C TOMOIIBIO
CaMOCTOSITENTLHOTO TIOCTPOCHUS YePTEIKEH 1 HAXOKICHHSI
0/TOOHBIX TPEYTOJILHUKOB.

IIpoBoaMTH 10Ka3aTEJbCTBA C HCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU MPHU3HAKA TOJ00US TPEYTOJIEHUKOB.
IIpuMeHATH TOTyYCHHBIC 3HAHUS TP PEIICHUN
TE€OMETPUICCKUX U MPAKTUICCKHUX 3a]1aH.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHA T€OMETPUH

[ Imomans. Haxoxnenue
[JIOIIAJIEN TPEYTrOJIbHUKOB
1 MHOTOYT'OJIbHBIX (PUTYP.
[Tnomaan nomoOHBIX GUTYp

14

CBoiicTBa mioIaaeun
reOMETPUYECKUX
duryp.

DopmyIibl

JUTS TIJTOIIA A
TPEYroJbHUKA,
napajiesorpaMmma,
Tpaneuuw.
Brerancnenue
IUIOIIAJIEH CIOMKHBIX

buryp.

OgiageBaTh NEPBUYHBIMU NMPeACTABIEHUSIMU 00 oO1IeH
TEOPHUH IUIOLIAINA (MEPHI), (POPMYITHPOBATH CBOMCTBA
TUTOIIA/H, BBISICHSATD X HATJIAIHBINA CMBICIL.

BoiBoauTh hOpMyITBI IIIONIAIN MTapajuIeIorpamMma,
TPEYTroJibHUKA, Tpareuuu u3 GopMyJibl TUIONIAINA
NpsIMOYTOJIbHUKA (KBaApaTa).

BoiBoauTh HOpPMYITBI MIIOMIAINA BBITYKIOTO
YETHIPEXYTOJIbHUKA YEPE3 TUarOHaIN U yroJl MEXIY HUMHU.
Haxonute miomaau Guryp, n300pakeHHbIX Ha KJI€T4aTON
OyMmare, HCIOJIB30BaTh pa3oreHue GUrypsl Ha 4acTu

U JJOCTpanBaHUE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
ITnomanu mogoOHBIX
duryp.

3amaun

C MIPaKTUYECKUM
COJICp>)KaHUEM.
Pemenue 3amau

C IOMOIIIBI0 METOIa
BCIIOMOTaTeIbHOM
IJIOIIA A

Pa30uparb npuMepsl UCIIOIB30BAHUS BCIIOMOTATEIBHON
IUIOLIAM JUIsl PEIIEHUS] TEOMETPUYECKUX 3a/1a4.
Haxoauth miomaay nogoOHbIX GUryp.

BohI4ucasTh MIOMAaau pa3inyHbIX MHOTOYTOJIBHBIX QUTYD.

Pemathp 3alavdd Ha 11omaab ¢ IPaKTUYCCKUM
COACPIKAHUCM

Teopema ITudaropa
1 Hadajga TPUTOHOMETPUHN

10

Teopema Iludaropa,
ee MPUMEHEHHE.
Onpenenenue
TPUTOHOMETPUUYECKUX
GyHKIMI OCTPOTO
yria IpsMOYTOJIbHOTO
TPEYroJibHUKA,
TPUTOHOMETPUUYECKUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUIECKOE
TOIECTBO

Hoxka3zbiBath TeopeMy [ludaropa, ucnonb3oBaTh ee

B MNPAKTUYECKUX BBIYUCIICHUSAX.

D®opMyJMpPOBATH ONPEIEICHNUS] TPUTOHOMETPUYECKUX
(GYHKIMNA OCTPOro yria, NpPOBePSTh X KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUYECKUE COOTHOILICHUS

B MIPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccsienoBaTh COOTHOUIEHUS MEXKY CTOPOHAMHU

B MIPSIMOYTOJIHBIX TPEYTOIbHUKAX C yriaamu B 45° u 45°;
30° u 60°.

Hcnonb3oBaTh POpMyIbl MPUBENCHUS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO JJI1 HAXOKACHUS
COOTHOLIEHUMN MEXYy TPUTOHOMETPUUECKUMU (DYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJIyYeHHbIE 3HAHUSL U YMEHUSI TIPU PEILICHUN
MPaKTUYECKUX 3a]1au.

3HAKOMUTBCS C HCTOPUEH Pa3BUTHUSI T€OMETPUU
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YTl B OKPYKHOCTHU.
BrcaHHbIE U OITMCAaHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpyx’HOCTH. Kacanue
OKpY>KHOCTEHN

13

Brnucannbie

U LICHTPaJIbHbIE
VTJIBL, YTOJ
MEKTY
KacaTeJIbHOU

U XOPJIOH.

Yribel MeXITY
XOpJlamMu

U CEKYIIUMH.
Brnucannsie

1 OITMCAHHBIC
YETBIPEXYTOJIbHUKHU,
UX MPU3HAKU

1 CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUUECKUX
3ajJad.

Bzaumnoe
pACIIONI0KEHUE
JIBYX OKPYHOCTEM,
obmmme
KacaTeJbHBIC.
Kacanwue
OKPY>KHOCTEU

@opMyJIMPOBATH OCHOBHBIE ONPEIEIICHHUS, CBSI3aHHbBIC

C yrJlaMH B Kpyre (BIUMCAHHBIM yroJjl, HEHTPAJIbHBIN yroi).
HaxoauTh BIIMCaHHBIE YIJIbl, ONUPAIOIINECS HA OJHY AYTY,
BBIYMCJISATDH YTJIbI C TOMOIIBIO TEOPEMBI O BHUCAHHBIX
yIiax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YIJIE.

HccaenoBaTh, B TOM YKCIie ¢ TOMOIIBIO IIUPPOBBIX
pecypcoB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJAMTH X CBOMCTBA U MPU3HAKH.

Hcnmosnb30BaTh 3TH CBOMCTBA U IPU3HAKYU IIPU PEILICHUU
3aaa4
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YACOB IIO ITPOI'PAMME

[loBTOpeHue, 06001IEHNE 4 [ToBTOpEHME PemiaTs 3a1a4m Ha MOBTOPEHUE, MILTFOCTPUPYIOILLIUAE CBIA3U
3HaAHUUN OCHOBHBIX MOHATHI U | MEXIY pa3IUYHBIMHU YaCTSIMH Kypca

METOJ0B KypCOB

7 u 8 KJ1accoB,

0000111eHre 3HAHUN
OBIIEE KOJIMYECTBO 68
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9 KJIACC

HanmenoBanue pasznena | KonnyecTBo OcHOBHOE OcHOBHBIE BUJIbI ACSITEIILHOCTH 00y4YalOLIUXCs
(Temnl) Kypca 4acoB coaepKaHue

Tpuronometrpus. Teopemsl 16 Onpenenenune D®opMyIMPOBATH ONpeeJeHUus] TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIUN TYNBIX U TPSIMBIX YTJIOB.

Penienue TpeyrojibHUKOB ¢yukuuii yriaos or 00 | BeIBOAMTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
10 18001, dopmyisl (c paguycoM OMHMCaHHON OKPY>KHOCTH).
IPHBEICHUS. BoiBoauTh hopmyiibl 11 BHIYUCICHUSA MJIOIIANAEH
TeopeMa KOCHUHYCOB, C HCITOJb30BAHUEM TCOPEM TPUTIOHOMETPHUH (d)opMyna
TeopeMa CUHYCOB. IJIOIIAU TPEYTOJbHUKA YEPE3 IBE€ CTOPOHBI U YTOJI MEXKITY
Pemienue HUMH, (popMyIia TUIONIAIN YETHIPEXYTrOJbHUKA YePe3 ero
TPEYTrOJILHUKOB. AUAroHaJIk U Yrojl MCxKIy HHMH)
HpaKTI/ILIGCKOG Pemathp TPEYT'OJIbHUKHU.
NpUMEHEHNE Pemath npaktuyeckue 3aauu, CBOISIIIAECS
JI0Ka3aHHBIX TEOPEM K HaXOXJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA

[IpeoGpazoBanue moaoousl. 10 [TonsiTue OcBauBaTh NOHSITHE NTPeOOPA30BAHUS TTOJO0US.

Metpuueckue
COOTHOILIEHUS
B OKPY>KHOCTH

0 MpeoOpa3oBaHUHU
IIOJTO0HSL.
COOTBETCTBEHHbBIC
9JI€MEHTHI MOAO0HBIX
uryp.

Teopema

0 MPOU3BEICHUU
OTPE3KOB XOP/I,
TeopeMa

HccnenoBaTh OTHOIICHNE TUHEHHBIX AJIEMEHTOB (hUryp
pu IpeoOpa3oBaHUM TTO100MS.

Haxoauth npuMepsl 000U B OKPY’KaOIIEH
JEUCTBUTEIIBHOCTH.

BBIBOAMTH METPUUECKUE COOTHOLIEHHS MEXKAY OTPE3KaAMU
XOp/[I, CEKYLIMX M KacaTeJIbHbIX C HCIIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJI00OHBIX TPEYTOJIbHUKOB.

Pemiath reoMeTpryeCKUE 3a0a4M U 331a4U U3 PEATBHOMN
YKU3HU C UCIIOJIb30BAHUEM MOAOOHBIX TPEYTOJIBHUKOB
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0 IIPOU3BEACHUU
OTPE3KOB CEKYIUX,
TeopeMa O KBaJapare
KacaTeJIbHOMU.
[Ipumenenue

B pELLICHUU
reOMETPUUECKUX
3a71a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOpPOB,
YMHO>XEHHUE BEKTOpPa
Ha YUCJIO.
PuznuecKumn

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOPaM.
KoopauHnatsr
BEKTODA.

CkansipHoe
IIPOU3BEJCHHE
BEKTOPOB, €ro

Hcnoab3o0BaTh BEKTOPHI KaK HAMpaBJIEHHbBIE OTPE3KH,
HCCJIeI0BATh T€OMETPUUECKUH (TIepeMeleHune)

U (pu3nveckuit (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeejieHHusl CyMMbI U pa3HOCTH BEKTOPOB,
YMHOXKEHHS BEKTOpa HA YUCIIO, HCCIEA0BATD
reoOMEeTPUYECKUI 1 GU3NYECKUI CMBICIBI ATUX ONEpaLUi.
Pematp reomMmeTprueckue 3a1auu C UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAIIPHOE NPOU3BEACHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOMICTBA.

BbIuncasiTh CyMMYy, pa3HOCTb U CKAJSIPHOE IIPOU3BEACHHE
BEKTOPOB B KOOP/JHHATAX.

IIpuMeHATH CKaIsipHOE MPOU3BEICHUE ISl HAXO0XKICHHUSI
JUIMH U YIJIOB
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IIPUMEHEHUE
JIJI1 HAXOXKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IOMOILIBIO BEKTOPOB.
[Ipumenenue BEKTOPOB
JUT pEIEHUS 3a1a4
buzuku

I[eKapTOBLI KOOpAWHATHBI
Ha ITJIOCKOCTHU

JlexapToBbI
KOOPJMHATHI TOUEK
HAa MJIOCKOCTH.
YpaBHeHHE TPAMON.
YpaBHeHuUE
OKPY’KHOCTH.
Koopaunatel Touek
nepeceyeHus
OKPY>KHOCTHU

U MIPSIMOM.

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

OcBanBaTh NOHSITHE TIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, JICKAPTOBBIX KOOPAUHAT TOYKH.

BeIBOAUTH ypaBHEHHE NPSIMOI U OKPY>KHOCTH.
BoiaesssTh NOJHBIN KBaApaT AJIsl HAXOXKIACHUS LIEHTpa

U paguyca OKpPYHOCTH I10 €€ YPaBHEHUIO.

Pematp 3a1a4u Ha HaXOKJIECHHUE TOYEK

NepECeUYEHUs MPSAMBIX U OKPYKHOCTEW C IOMOILBIO METOAA
KOOpPJIMHAT.

Hcnoab30BaTh CBOICTBA YIiIoBOro ko3 duiinerTa mpsaMon
IIPU PEIICHUH 3a/1a4, sl OIPEIETICHUS PACIOIOKEHUS
PSIMO.

IIpuMeHATh KOOPWHATHI IPU PEUICHUU

FEOMETPUYECKUX U MPAKTUYECKUX 3a/ad,

JUIS1 TIOCTPOCHMSI MATEMATHUYECKUX MO

peanbHbIX 33724 («METOJl KOOPIUHATY).

IHosb30BaThCs 1151 TOCTPOCHUST M UCCIIEAOBAHUN

M (ppoOBBIMU pecypcamu.

3HAKOMUTBCS C HCTOPUEH PAa3BUTHUS T€OMETPUU
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IIpaBuiibHBIE
MHOT'OYT'OJIbBHUKH.
JlmmHa OKpYy>KHOCTH

Y IUIOIIA/Ib KPYTa.
Brruncnenue miomauein

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno L. JInuna
OKPY>KHOCTH, AyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CEerMeHTa

®opmMyJIMPOBATH ONPEACICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITonb30BaTHCA MOHATHEM JJIMHBI OKPYKHOCTH, BBEJAECHHBIM
C ITOMOIIIBIO MMPABWJIBHBIX MHOTOYT'OJIBHUKOB, ONPeaessiTh
4YUCIO [, JNIMHY AYTY U PaIlaHHYO0 MEPY yIJIa.
IIpoBoauTh Mepexox OT paJiaHHOW MEPHI yria

K TpajlyCHOM 1 Ha0OOpOT.

OmnpeneasiTe MIOWAAb Kpyra.

BoiBoauTh hopmyJibl (B rpayCHOM U pauaHHON Mepe)
JUISL JUTUH AYT, TUIOIIAAEH CEKTOPOB U CETMEHTOB.
Boruncasath miomanu Guryp, BKIIOYAIONINX 3JIE€MEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTs 1uiomany B 3aa4ax peajabHON KU3HU

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

[TonsiTHE O IBM>KEHUU
MJIOCKOCTH.
[TapannenbHbIi
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUM 3a1a4

Pa30upartb npuMepsbl, WUTFOCTPUPYIOLIUE OHITHUS
JBUKCHUS.

@opmMyJHpPOBATH ONPEIEIICHHS MTapalIeIbBHOrO NEPEHOCa,
IIOBOPOTA U OCEBOM CUMMETPUH.

BbIBOAMTH X CBOWCTBA, HAXOAUTH HETIOABHUKHBIC
TOYKH.

HaxoauTh HEHTPBI U OCU CUMMETPUNA TPOCTEUIINX
¢buryp.

IIpuMeHATH napauieabHbId IEPEHOC U CUMMETPHIO
IpU PEIICHUN T€OMETPUUECKUX 3a7ay (pa3dupaTh
IPUMEPBHI).

Hcnonb30BaTh 111 NOCTPOCHUS U UCCIICIOBAHUN
uudpoBbIe pecypchbl
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[ToBTOpEeHue, 06001IEHNE,
cUCTEMaTHU3anus 3HAHUU

IToBTOpEHue
OCHOBHBIX ITOHSTHMN

U METOAO0B KypCOB
7-9 kJ1accos,
000011eH1e

Y CHUCTEMaTHU3ALUS
3HaHui. [Ipocrenmme
rEOMETPUYECKUE
burypsl u ux
cBolicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYMH.
TpeyronbHUKHM.
[TapannenbHbie

Y NIEPHEHAUKYJIISPHbIC
IIPSIMBIE.
OKpyXHOCTb U KpYT.
I'eomeTpuueckue
MMOCTPOCHUA. YTJIbI

B OKPY>KHOCTH.
Bnucanneie

Y ONKMCAHHbIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpsamast

Y OKPYXKHOCTb.

OnepupoBaTh NOHATHAMU: (HUTypa, TOUKA, IpsIMas, Yrod,
MHOT'OYTOJIbHUK, PaBHOOEAPEHHBINA U PAaBHOCTOPOHHUI
TPEYTOJBHUKH, TPIMOYTOJIBHBIM TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BHICOTA TPEYTOJIbHUKA, apajieorpamm,
pOMO, MPAMOYTOJIbHUK, KBAJPAT, Tpanelus; OKPY>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noj1001e Guryp,
TPEYTOJIbHUKOB; NapaJUIEIbHOCTh U NEPIEHAUKYISIPHOCTD
IPSAMBIX, YTOJI MEXKAY NMPSIMBIMU, CHMMETPHUS OTHOCUTEIIBHO
TOYKHU U NPSIMOiL; JJIMHA, pACCTOSHUE, BEIMYMHA YyIJIa,
IJI0ILA/b, IEPUMETP.

Hcnmoab3oBaTh (popmMyJibl: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY’KHOCTH U IUIOLIAIU Kpyra,
o0bemMa NpSMOYTOJIBHOTO Mapalljiesienuneaa.
OnepupoBaTh NOHATHAMHU: IIPSIMOYTOJIBHASL CUCTEMA
KOOPJIMHAT, BEKTOP; HCHOAb30BATh 3TU ITIOHATUS

JUIS IPEACTABIICHUS JAaHHBIX U PELICHU 3a1a4, B TOM YHCIIE
U3 JIPYrux y4eOHbIX IPEIMETOB.

Pemats 3a1aum Ha MIOBTOPEHUE OCHOBHBIX ITOHSTHM,
WJUTFOCTPALMIO CBA3EH MEXKAY Pa3IMYHbIMU 4acCTAMHU Kypca.
Bb10upaTs MeToA 11 peleHus 3a/1a4u.

Pemiate 3a1a4u U3 NOBCEIHEBHOMN KU3HU
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YeTbIpexyroabHUKHU.
Briucanneie

U ONMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema Iludaropa
U Havaja
TPUTOHOMETPHHU.
Pemenne oOmux
TPEYTOJIbHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanus
MJIOCKOCTH.
JBmkenus. ITomobOue.
Cummerpusi.

I Inmomans.
Brruncnenue
ororaaei. [momanum
0JI00HBIX (PUTYD.
JlexapToBbI
KOOpPJIMHATHI

HAa TMJIOCKOCTH.
Bekrtopsr

HAa MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

68
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POEAEPAJIBHAS PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM 1H(PPOBOM MHUpE BEPOSITHOCTh U CTAaTHCTHKA MPHOOPETAIOT BCE
OOJIBIITYIO0 3HAYUMOCTD, KaK ¢ TOYKH 3PEHUS MIPAKTUICCKUX MPUIIOKEHUHN, TaK U X POJIH
B 00pa3oBaHUM, HEOOXOAUMOM KaXKIOoMy 4YesoBeKy. Bospacraer uucno mpodeccuii,
Npy OBIIAJICHUH KOTOPHIMH TpeOyeTcsi Xopoimas 0a3oBas MOATOTOBKa B oOjacTu
BEPOSITHOCTH M CTATUCTHKH, TaKas MOJTOTOBKA BaXKHA IS MIPOJOJKEHUS 00pa30BaHUs
U JIJISL YCTICITHOM TPO¢eCCHOHATBHON Kaphephl.

Kaxp1il 4esioBek MOCTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIIMXCS Y HETO
JaHHBIX. A JIi OOOCHOBAaHHOTO TIPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTAaTKa
Wi W30bITKa WHOpPMAMK HEOOXOJUMO B TOM YHCJIE XOpoIo c(HOpMHUpPOBAHHOE
BEPOSITHOCTHOE U CTATHCTUYECKOE MBIIIJICHHE.

VIMEeHHO MO3TOMY OCTPO BCTaja HEOOXOAMMOCTH CHOPMHUPOBATH y OOYUAIOITUXCS
(YHKIIMOHAIEHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0O B ce0si B KayecTBE HEOTHEMIIEMOM
COCTaBIIAIONIEH yYMEHHE BOCHPHUHHMATh U KPUTUUYECKH aHAIM3UPOBATH HMH(MOpMaIuio,
NPEJICTABIICHHYIO B Pa3IUYHbIX (HOpMaxX, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaNbHBIX MPOILIECCOB W 3aBHUCHUMOCTEH, MPOU3BOAUTH MPOCTEHINNE BEPOSTHOCTHHIE
pacyeTsl.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU MpPHUHIMIAMU cOOpa, aHalu3a
U TIPEJICTaBICHUS MaHHBIX M3 PATMUHBIX cep XKU3HM OOIIecTBa M TOCYIapCTBa
npuoOmiaer oO0ydyarImmxcss K  OOIECTBEHHBIM HMHTepecaM. V3ydyeHue OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpTraHM3aluu Tmepebopa M TOJCYeTa 4HCcIa
BApHAHTOB, B TOM 4HCII€ B MPUKIAIHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maeT MaTeMaTHdecKui (yHmamMeHT s (GopMHpOBaHHMS KOMIIETEHITUN
B oOnactu wuH(popMaTUKU W TUGPOBBIX TexHoJMorwid. [Ipm H3ydeHWH CTaTUCTHKU
¥ BEPOSTHOCTU O0OTAIIAIOTCS MPECTaBICHUS 00YyJarOMIMXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro HUCCIeoBaHus, (POpMHUPYETCs MOHUMAHUE POJIM CTATUCTUKH Kak
UCTOYHHUKA COIMAIbHO 3HAYMMOW HMH(QOpMAlMM U  3aKIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIICHHUS.

B cOoOTBeTCTBUM C MaHHBIMH IEISIMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTATUCTHUKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BIICIEHBI CIECIYIONINE
conepkarenbHO-MeToqudeckne JuHuM: «lIpencraBneHue MaHHBIX W OMHCATENbHAS
CTaTHCTHKA», «BeposaTHOCTHY», «IJIEeMEHTHl KOMOWHATOpPUKHY», «BBeneHue B TEOpHIO
rpadoBy.

Conepxxanne nmHun «lIpefcTaBieHre TaHHBIX W ONMUCATENBbHAS CTATHCTUKAY
CIIY’)KUT OCHOBOW i (hOPMUPOBAHUSI HABBIKOB pabOThl C WHQPOpMAIUEH: OT YTCHUS
U UWHTEpIpeTanuu WHPOPMAIMK, TMPEACTABICHHON B Ta0muIax, Ha JauarpaMmMax
u rpadukax, A0 cOopa, TPEACTABICHUS W aHAJIW3a JAHHBIX C WCIOJIB30BAHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CpPEAHUX M pacceuBaHusa. Pabortas ¢ JgaHHBIMW,
oOydalIuecss yd4aTcsl CUYUTBIBATh M HMHTEPIPETHPOBATH JaHHbIC, BbIABUIATH,
apryMeHTHpPOBaTh U KPUTUKOBATH MPOCTEHMIINE TUIOTE3b, Pa3MBIIUIATh HaJl (PaKTOPAMH,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, W OLICHMBaTh HMX BIMSHHE Ha pPacCMATPUBAEMBIE
BEJINYMHBI U MPOLECCHI.

NHTYyUWTHBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHIECHUMW CTAaHOBUTCS MOTHUBUPYIOLIEW OCHOBOW I U3YyYECHHS
TEOPHUH BEPOSTHOCTEN. bopioe 3HaUeHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YaCTHOCTH
OMBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMH.

[loHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro COOBITHS.
[Ipu uzyyeHun yueOHOro Kypca oOyyarouuecs 3HaKOMSTCS ¢ MPOCTEHIIMMHU METOAaMu
BBIYMCIICHUSI BEPOATHOCTEM B CIyYalHBIX OJKCIIEPUMEHTAaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH, ITO3BOJISIOUIMMU CTaBUTH
U pemaTth 0oJiee CIoKHbIe 3aaui. B yueOHbIN Kypc BXOAST HadalbHbIE TIPEICTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U WX YHUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOydYaromimxcs
C MHOJKECTBAMHU M OCHOBHBIMH OI€pallUsIMU HaJ MHOYKECTBAMH, PACCMATPUBAIOTCA
OpuMeEpbl NPUMEHEHUs [JIs PEUIeHUs 3ajad, a TaKKE WCIOJIb30BAHUS B JPYTUX
MaTeMaTUYECKUX Kypcax U Y4eOHBIX IpeaMeTax.

B 7-9 knaccax uzyuaetcst yueOHbI Kypc «BeposiTHOCTb U CTaTUCTHKA», B KOTOPBIN
BXomAT pasnpensl:  «lIpencraBienue  aHHBIX M ONKCATENIBHAS — CTATUCTHKAY,
«BeposTHOCTBY», «NIeMEeHTh KOMOUHATOPUKHN», «BBenenue B Teoputo rpadosy.

OOmiee YMCIO YAacOB, PEKOMEHJOBAaHHBIX Il M3y4eHHUs Y4YeOHOro Kypca
«BeposiTHOCTh M cTaTUCTHKA», — 102 vaca: B 7 kimacce — 34 vaca (1 yac B Hemeio),
B 8 kitacce — 34 yaca (1 gac B Henmemo), B 9 kiacce — 34 yaca (1 yac B Hezeli0).

COJEPKXAHME OBYUYEHUA
7 KIIACC

[IpencraBnenve AaHHBIX B BUAE TaOIUI, auarpamMm, TpadukoB. 3amoJHEHUE
Ta0JINIl, YTEHUE W MOCTPOCHUE AUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenne rpaduKoB peanbHBIX MpoleccoB. l3BiedeHne wuHGOpMaUd W3 AUArpaMM
Y TaOJul, UCTIOIb30BAHUE U UHTEPIPETAIUS JAHHbIX.

OnucaTtenpHasi CTaTUCTHKA: CpeaHee apudmeTwdeckoe, MeauaHa, pa3Max,
HanOOJIbIIICe U HAMMEHbBIIIEE 3HAUYCHUST HAaOOpa YUCIIOBBIX JaHHBIX. [I[puMepsI ciryqaitHON
M3MEHYUBOCTH.

Crny4aiiHblil SKCIEPUMEHT (OIIBIT) U CllydailHoe coObITHE. BeposiTHOCTh U YacToTa.
Poip ManoBeposITHBIX U MPAKTUYECKU IOCTOBEPHBIX COOBITUN B IPUPOJIE U B OOIIECTBE.
Momnerta u urpaiabHasi KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepumna, pedpo. Ctenenb BepminHbl. Yucno pedep u cymMapHas CTENEHb
BepuinH. [IpencraBnenue o cBsiznoctu rpada. llenu u uukisl. [lytu B rpadax. O6xox
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rpada (sinepoB nyTh). [IpencraBienre 06 opueHTUpOBaHHOM rpade. Pemenue 3amau
C TOMOIIIbIO rpadoB.

8 KVIACC

[IpencraBnenre NaHHBIX B BUJIE TaOIUIl, TUarpamMmm, rpaguKoB.

MHOK€eCTBO, PIEMEHT MHOKECTBA, MOAMHOXKECTBO. Oniepaliuv HaJl MHOKECTBAMM:
oObeuHEHUE, IepecedyeHue, aonoiHeHue. CBOMCTBA omnepanuil HaJl MHOXECTBAMH:
MIEPEMECTUTENIBHOE, COYETATEIBHOE, PACIPEAEINTEIBbHOE, BKIOUEHM. Vcronb30BaHne
rpaUyecKoro TMPEJACTABICHUS MHOXKECTB ISl ONUCAaHUS pEaJbHBIX MPOIECCOB
U SBJICHUM, TIPU PEIICHUHU 3a]1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss W CTaHIAPTHOE OTKIOHECHHUE
YHUCJIOBBIX HA0OPOB. J{narpamMma paccerBaHUsI.

DneMeHTapHbIe COOBITUS ciydaiiHOro omnbiTa. Ciydaiinble coObITHsI. BeposiTHOCTH
coObITH. OMNBITHI C PaBHOBO3MOXHBIMHU JJIEMEHTApPHBIMU COOBITUAMH. CiydalHbIN
BbIOOp. CBS3b MEXKIYy MaJOBEPOSITHBIMU M TMPAKTHUYECKH JOCTOBEPHBIMU COOBITUSIMU
B IIPUPO/ie, OOIIECTBE U HAYKeE.

JlepeBo. CBoiicTBa NE€pEBbEB: €IUHCTBEHHOCTh IyTH, CYIIIECTBOBAHUE BUCSYEH
BEPIIMHBI, CBA3b MEXIY YUCIOM BEPIIUMH U yucioM pebdep. [IpaBuno yMHOXKEHHS.
Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxueie coobiTus. Juarpamma Ditnepa. O0beIMHEHNE U TIEpECeUeHUe
coopiTuii. HecoBmecTHbie coObiTus. dopMmyna cloXKEHUS BEPOATHOCTEH. YCIIOBHas
BepoaTHOCTh. [IpaBuno ymHoxenus. HesaBucumbie coOwiTus. IlpencraBnenue
JKCHEpPUMEHTAa B BHUJE JepeBa. PelleHue 3amad Ha HAXOXKIEHUE BEPOATHOCTEU
C IOMOIIIBIO JI€pEBA CIyYaHOr0 KCIIEPUMEHTA, Juarpamm Jiliepa.

9 KJIACC

[IpencraBnenre NaHHBIX B BUJIE TaONWII, AWAarpamMm, rpadukoB, HHTEPIIPETAIIHS
JaHHBIX. UTEeHHE U MOCTPOEHUE TAOIHII, TUarpaMm, rpauKoB MO PEATbHBIM JaHHBIM.

[lepecranoBku u Qakropuan. CoueTaHUS W YHUCIO COYETaHU. TpeyroJbHUK
[Tackans. Pemenue 3amay ¢ UCIIOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposATHOCTh. Ciy4ailHbIA  BBIOOp TOYKHM U3  (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyTU OKPYKHOCTH.

UcnwiTanue. Ycnex u Heynada. Cepusi ucnbiTaHui J0 mepBoro ycmnexa. Cepus
ucnbiTaHuil bepuyinu. BepostHoctu coObITHII B cepun ucnbiTanuil bepHyu.

CnydaitHasi BenuMYMHA MW paclpesielieHHe BEpOATHOCTEeH. MaremaTtuyeckoe
oxuaaHue u pucnepcusd. [Ipumepsl MaTeMaTH4ecKoro OKHAaHUsI KaK TEOPETUYECKOTO
CpPEIHEro 3HAYCHHS BEIWYMHBL. MaTeMaTH4eCKOe OXKUIAHUE U JUCIEPCHUS CIyYalHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHymm».

[TonsiTue o 3akone OoNbIIMX yncen. M3MepeHne BeposITHOCTEN ¢ MOMOIIBIO YacTOT.
Ponb 1 3HaueHue 3akoHa OOJBIINX YUCEN B MPUPOJIE U OOLIECTBE.
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NPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTaThl OCBOEHUSI MPOrPaMMbl Y4EeOHOTO Kypca K KOHIY
oOydeHus B 7/ KJiacce.

Yurare uHOpMaLMIO, NpPEACTAaBIEHHYI0 B TabiMlax, Ha JgUarpaMmmax,
MPEACTaBIATh JaHHBIE B BUJIE€ TaOJIUL, CTPOUTH JUArPaMMBbI (CTOJIOMKOBBIE (CTOI0YATHIE)
U KpYTOBBIE) [10 MACCUBaM 3HAUCHHI.

OnuceiBaTh U MHTEPIPETUPOBATH pEajbHbIE YUCIOBBIE JTaHHBIEC, MPEACTABICHHBIC
B TabJIMLIax, Ha MarpaMmax, rpagukax.

Hcnonb30Bath JJ1s1 OMMCAHMS JAHHBIX CTATUCTUYECKHUE XapAKTEPUCTHKHU: CPEIHEE
apumeTniecKkoe, MeIMaHa, HauboJblllee U HAMMEHbIlIee 3HAUCHHS, pa3Max.

Nmets npeacTaBieHue o CayyaitHOM U3MEHYMBOCTH Ha MpUMeEpax 1eH, PU3nYecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, MUMETh IMPEJACTABICHUE O CTAaTUCTUYECKOU
YCTOMYHUBOCTH.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce.

W3Bnekath 1 npeobpa3oBbiBaTh MHGOPMAIINIO, MPEJCTABICHHYIO B BUJE TaOJMII,
auarpaMm, rpa@uKoB, IPEICTaBIATh JaHHBIE B BUJI€ TAOJIHII, 1UarpaMmm, rpaduKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNe: CpeaHUX 3HAUCHU I
U Mep pacceuBaHus (pa3Max, JUCIEPCUs U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHUW M YACTOTHI COOBITHH, B TOM YHCIIE
10 pe3yJbTaTaM U3MEPEHUHN U HAOIIOICHUM.

Haxonute BEpOSTHOCTH CIydallHBIX COOBITUM B ONBITaX, 3HAas BEPOSATHOCTU
AIIEMEHTAPHBIX COOBITHUM, B TOM YHUCJIE B OMBITAX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITHSMU.

Hcnonb3oBath rpaduyueckue MOJEIU: JEpPEeBO CIYYaHOTO HJKCIEPUMEHTA,
quarpamMMbl Diiiepa, YMCI0Bas psiMas.

OnepupoBaTh MOHATUSAMU: MHOKECTBO, MOJMHOKECTBO, BBINOJHATH OMNEPALNU
HaJl MHOKECTBaMH: O0BEANHEHHE, MEpecedeHHEe, TOTOTHEHNE, TIEPEUUCIISITh dJIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpadudeckoe MpECTaBICHUE MHOXKECTB M CBSI3€H MEXKIy HUMU
JUIS. OMMCAHMS TPOLIECCOB M SIBJICHWW, B TOM YHCJE MPU PELIEHWH 33a4a4 U3 APYTUX
y4eOHBIX MTPEIMETOB H KypPCOB.

IIpeameTHpIe pe3ynbTaThl OCBOSHHSI MPOTPAaMMbI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kJacce.

N3Bnekatb W mpeoOpa3oBbIBaTH HHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
HUCTOYHUKAX B BHUJAE TaOnull, auarpamm, TrpadukoB, NPEeACTABISATh JaHHBIE B BHJIC
Tabaul, quarpamm, rpa)uKoB.
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PemaTte  3amaunM  OpraHM30BaHHBIM  NEpeOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hcnonb30BaTh OnUcaTeNIbHbIE XapaKTEPUCTUKU 11 MAaCCUBOB YHCJIOBBIX JAHHBIX,
B TOM YMCJIE CPEHUE 3HAUYCHUSA U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YACTOTBI COOBITHS, B TOM YHCIIE MOJb3YSCh
pe3ysibTaTaMu MPOBEACHHBIX U3MEPEHUHN U HAOJIOICHUN.

HaxoauTh BEpOATHOCTH CIIy4ailHBIX COOBITUN B M3YYEHHBIX OIbITaX, B TOM YHCIIE
B OIIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITHSIMHU, B CEpUSAX HCIBITAaHUN
110 TIEPBOI'O yCIIeXa, B CEPUAX UCIBITAaHUN bepHysuu.

HNmets mipenicTaBiieHre O CIIy4alHOW BEJIMYUHE U O PACIIPEACIIEHUN BEPOSTHOCTEN.

Nmers mnpencrtaBieHrMe O 3aKOHE OOJBIIMX 4YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYalHOM H3MEHYMBOCTH M O POJU 3aKOHA OOJBIIMX YHUCEN
B IIPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue pazgena |KonnuectBo OCHOBHOE COAEpHKAHNE OcHOBHBIE BUJIBI JEATEILHOCTH 00yUYaIOIUXCS
(Tembl) Kypca 4acoB
[IpencraBnenue JaHHBIX 7 [IpencraBnenre JaHHBIX OcBauBaTh c10CO0bI NIPE/ICTABICHUS

B Tabymnax. [IpakTruueckue
BBIYUCIICHUS 110 TAOJTUIHBIM
JaHHBIM. M3BJieueHue

Y UHTEPIIpETaIUs
TaOJIMYHBIX JaHHBIX.
[TpakTuueckas pabora
«Ta0muneD).

I'paduueckoe
Npe/ICTaBlIeHNE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOIOYATHIX)
nuarpamMm. Urtenue u
MOCTPOCHHE THATrPaMM.
[Tpumepsl nemMmorpaguiecKux
JUarpaMM.

[IpakTuueckas pabota
«JlmarpaMmMbD»

CTaTUCTUYECKUX JAHHBIX U YUCIIOBBIX MACCUBOB
C TIOMOUIBIO TAOJIUIL U TUArPAMM C HCTIOIb30BaHUEM
aKTyaJIbHbIX U BaKHBIX JAHHBIX (IeMorpaduyueckue
JTaHHbIE, IIPOU3BOJICTBO ITPOMBIIUICHHON

U CEJIbCKOXO3SIMCTBEHHOM MPOAYKIINH,
OOIIECTBEHHBIE U IPUPOHBIE SBICHMUS).

N3y4ats MeTOABI paOOTHI C TAOIMYHBIMU

U TpauYeCKUMHU NPEACTABICHUSIMH TaHHBIX

C MOMOIIBIO HU(POBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHast CTaTUCTHKA

Yucnossie Habopwl. CpeaHee
apupMeTHIECKOe.

OcBanBaTh NOHATHSA YUCIOBOI HAOOp, Mepa
LUEHTPaIbHON TeHJEeHIUU (Mepa LIEHTPa), B TOM YHCIIE
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Menuana unciioBoro Hadopa.

Y CTONYHUBOCTH MEMAHBI.
[IpakTuueckas padbora
«CpenHue 3Ha4eHUD.
HauGonpiiee u HauMeHblee

SHAYCHHUA YHUCJIOBOI'O Ha6opa.

Pa3zmax

cpenHee apupmeTHuecKoe, MeIMaHa.

OnucpIBaTh CTATUCTUYECKHUE JAHHBIE C TOMOIIIBIO
CpeaHero apuMeTHIEeCKOTO U MEIHaHBI.

Pemars 3axauu.

N3yyaTs cCBOMCTBA CPEAHUX, B TOM YUCIIE

C TIOMOUIBIO HU(POBBIX PECYPCOB, B XO€
MPAKTUYECKUX paloT.

OcBauBaTh NOHATHS: HAUOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHMS YUCIOBOTO MacCHUBa, pa3Max.

PemaTs 3a1a4u Ha BEIOOp crioco0a onucaHus
JIAHHBIX B COOTBETCTBUU C NMPUPOJON TAHHBIX

Y LEJSIMU UCCIIEIOBAaHUS

CnyqaﬁHa;I HN3MCHYHUBOCTD

Ciny4aitHasi ”3MEHUYHUBOCTD
(mpumepsr). YacToTa
3HAYEHUU B MacCCHUBE
na"HbIx. [ pynmupoBka.
['uctorpammsi.
[TpakTraeckas pabora
«CryuaiiHasi U3MEHYUBOCTb)

OcBauBaTh NOHSATHSA . YACTOTA 3HAUCHUI B MacCCHBE
JIAHHBIX, TPYNIUPOBKA JAHHBIX, THCTOTpaMMa.
CTpouTs 1 aHAJU3HPOBATH TUCTOTPAMMBI,
NOAOUPATH MOJXOAIINN IIar TPYNITUPOBKH.
OcBaunBaTh rpaduuecKue MpeacTaBICHUs Pa3HbIX
BUJIOB CIIy4YaiiHOH U3MEHYHBOCTH, B TOM YHCJIE

C TIOMOIIBIO MU(PPOBBIX PECYPCOB, B XOJI&
MPAKTUYECKON pabOThI

Beenenue B Teoputo rpadon

I'pad, BepmmHa, pedpo.
[IpencraBienue 3agauun

¢ momorsio rpada. CteneHnb
(BaJIEHTHOCTh) BEPUIMHBI.
Yucno pebep u cymmapHas

OcBauBaTth NoHsiTUSL: Tpad, BepmurHa rpada, pedpo
rpada, creneHp (BaJCHTHOCTD BEPIITUHBI), IIETh

U UK.

OcBanBaTh NOHATHA: ITyTh B rpade, FiIepoB MyTh,
o0xon rpada, OpueHTUPOBaHHBIN rpad.
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crenens BepiuH. Lens

u nuki. [lyts B rpade.
[IpencraBnenue 0 CBA3HOCTH
rpada. O6xox rpada
(SHIIEpOB MYTh).
[Ipencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

Pemars 3a1a4M Ha IOUCK CYMMBI CTEIIEHEN BEPILIUH
rpada, Ha mouck 06xonaa rpada, Ha MOUCK MyTel

B OPUEHTHUPOBAHHBIX rpadax.

OcBauBathb crioco0bI MPEICTABICHUS 33]]a4 U3 Kypca
anredpbl, TeOMETPUH, TEOPUH BEPOSITHOCTEN, JPYTHX
PEIMETOB C TOMOIIBIO IPaoOB (KapThbl, CXEMBI,
AIIEKTPUUYECKHE 1IeTH, (PYHKIIMOHATIbHBIE
COOTBETCTBUSI) Ha MPUMEPAX

BeposiTHOCTh 1 yacToTa
CITy4alHOTO COOBITHS

Ciy4yaifHbIM OTIBIT

U CIIy4aitHoe COOBITHE.
BepositTHOCTh 1 yacToTa
coObITHs. Poinb
MaJOBEPOSTHBIX

U TIPAKTUYECKHU JOCTOBEPHBIX
COOBITHI B IPUPOJIE

U B o0mectse. MoHera

U UTpajbHasi KOCTh B TEOPUU
BEPOSATHOCTEM.
[TpakTraeckas pabora
«YacToTa BbIIAICHUS OpJIay

OcBanBaTh NOHATHSA CITyYalHBINA OIBIT

U CiIy4ailHoe cOObITHE, MAJIOBEPOSITHOE

U TIPAKTUYECKU JJOCTOBEPHOE COOBITHE.

M3y4yaTh 3HaYUMOCTh MAJIOBEPOSITHBIX COOBITUI

B MIPUPOJIE M OOIIECTBE HA BAXHBIX MPUMEpPax
(aBapuu, HECYACTHBIE CIIy4au, 3alIUTa IEPCOHAIBHON
uH(pOopMaIy, eperaya T1aHHbIX).

M3yuyaTh posb KIaCCHYECKUX BEPOSTHOCTHBIX
MoJieniel (MOHeTa, UrpajbHast KOCTh) B TEOPUU
BEPOATHOCTEM.

Ha0sroaaTh 1 H3y4aTh 4acTOTY COOBITHI B MPOCTHIX
HKCHEPUMEHTaX, B TOM YHCJE C MOMOIIbI0 IU(PPOBBIX
pECYpPCOB, B XOJI€ NPAKTHYECKOW pabOTHI

O0001IeHNE,
cucTeMaTHh3anus 3HAaHUU

[IpencraBiieHre NTaHHBIX.
OnucaTtenbHas CTaTUCTHKA.
BeposiTHOCTB cityyaliHOrO
COOBITHS

IToBTOpPSATH N3YyYECHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemats 3a1a4um Ha NIPEICTABIICHUE U OMMCAHUE
JTAHHBIX C MOMOIIBIO U3YYECHHBIX XapaKTEPUCTHK.
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OO0cy:x1aTh MpUMeEPHI CITyYallHBIX COOBITUH,
MaJIOBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX
CIIy4aifHBIX COOBITHI, UX POJIM B PUPOJIE U KUZHU
YeJI0BEKa

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

34
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8 KVIACC

7 Kjiacca

OnucarenbHas CTaTUCTHKA.
CiyualiHasi UBMEHYMBOCTb.

Cpennue uncinoBoro Habopa.

Cnyyaitabie cOOBITHS.
BeposTHOCTH 1 4aCcTOTHI.
Knaccuueckue moaenu
TEOpPUHU BEPOSITHOCTEH:
MOHETa U UrpasibHas KOCTb

HaumenoBanue pazgena |[KomnuecTBo OCHOBHOE COAEpKAHNE OcHOBHBIE BUJIBI JESTEILHOCTH 00yUYarOIUXCS
(Tembl) Kypca 4acoB
[loBTOpEeHuUe Kypca 4 [IpencraBienre JaHHBIX. I[1oBTOPATH M3yUYEHHOE U BHICTPAMBATH CUCTEMY

3HaHUH.

PemaTh 3a1a4M Ha NPEICTABICHUE U ONIMCAHUE
JTAHHBIX C MIOMONIBIO U3YYECHHBIX XapaKTEPUCTHUK.
Pemats 3a1aum Ha npeCcTaBICHUE TPYIITUPOBAHHBIX
JTAHHBIX Y OMMMCAHUE CIYYaHOW U3MEHYUBOCTH.
PemaTs 3a1a4um Ha OnpeIeICHUE YaCTOThI
CITy4alHBIX COOBITUH, 00CYXK/IEHUE TIPUMEPOB
CITy4alHbIX COOBITUH, MAJIOBEPOSTHBIX

U MIPAKTHYECKH JIOCTOBEPHBIX CIyYalHBIX COOBITUH,
MX POJIK B IPUPOJE U KU3HHU YEITOBEKA

Onepanuun

OrnucarenbHasi CTATUCTUKA. 4 Otkiionenus. {ucnepcus OcBauBaTh NOHATHUSA: IUCIIEPCUS U CTAHAAPTHOE
PaccenBaHue TaHHBIX YHCIIOBOTO Habopa. OTKJIOHEHHE, UCIOJIb30BATh 3TU XapaKTEPUCTUKU
CranpapTHOE OTKJIOHEHUE JUISl ONTUCAHUSI PACCEMBAHUS TAHHBIX.
YHICIIOBOTO Habopa. BoeiaBuraTh runore3nbl 00 OTCYTCTBUU WJIW HAJIMYUU
JlnarpamMMBbl pacCEMBaHMs CBSA3M 110 IMarpaMMaM pacceuBaHUsl.
CTponTh 1rarpaMmbl pacCEMBaHUS IO UMEIOIIUMCS
JAHHBIM, B TOM YHCJIE€ C IOMOUIBI0 KOMIIBIOTEPA
MHoxecTBa 4 MHO0k€eCTBO, MOAMHOXKECTBO. | (OcBauBaTh MOHATHUS. MHOKECTBO, JJIEMEHT

MHOXECTBA, IOAMHOXCCTBO.
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Ha/l MHOXXECTBAMU:
o0beIMHEHNE, NIEpeceueHue,
JOTIOJTHEHUE.

CaoiicTBa onepanui

Ha/l MHO)KECTBAMU:
HepeMECTUTENBHOE,
coyeTaTeNbHOE,
pacnpeeNIuTeNbHOE,
BKITFOUCHHSI.

I'paduueckoe
HpeACTaBICHUE

MHOKECTB

BpINOJIHATH onepanuu HaJ MHOKECTBAMMU:
o0OBbeAMHEHHUE, IEPECEUEHUE, T0NIOJIHEHNUE.
HNcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COUYETATENIbHOE, PACTIPEACIUTEIBHOE, BKIOUYEHHUS.
Hcnonb3oBaTh rpapuieckoe npeicTaBieHue
MHOKECTB MPU ONMCAHUM PEATBLHBIX ITPOIIECCOB

U SBJICHUH, IPU PEIICHUH 3a7a4 U3 JPYTUX yu4eOHbIX
MPEIMETOB U KYpCOB

BepossTHOCTE ciiydallHOTO
COOBITHS

DnemMeHTapHbIe COOBITHS.
Crnygaitabie cOOBITHSA.
biaronpusgrcTByromue
AJIEMEHTApPHBIC COOBITHS.
BepositHOCTH COOBITHIA.
OnBITH C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITHIMHU.
CrydaiiHbIii BEIOOD.
[IpakTuueckas pabota
«OnbITbI

C PaBHOBO3MO>KHBIMU
DIIEMEHTAPHBIMHU
COOBITUAMMY

OcBauBaTh NOHSATHSI: DJIEMEHTAPHOE COOBITHE,
Clly4aifHOe COOBITHE KaK COBOKYITHOCTb
0JIarONPUATCTBYIOIIKMX YJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE PJIEMEHTAPHBIE COOBITHSI.
PemaTs 3a1aum Ha BBIYUCIIEHUE BEPOSTHOCTEU
COOBITHIA 110 BEPOATHOCTSIM IJIEMEHTAPHBIX COOBITHI
CJIy4alHOTO OTBITA.

PemaTs 3a1a4um Ha BBIYHCIIEHUE BEPOSTHOCTEN
COOBITUI B OMBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU, B TOM YHUCTIE

C MOMOIIBI0 KOMIIBIOTEPA.

IIpoBoAUTHL U U3Yy4YaTh ONBITHI

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
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(C MCTIONB30BAaHUEM MOHET, UTPAIbHBIX KOCTEH,
JIPYTUX MOjiesiel) B X0/1€ TPAKTUUECKON paboTh

Beenenue B Teoputo rpados

Jepeso. CBoiicTBa aepeBa:
€AUHCTBEHHOCTb IyTH,
CYLIECTBOBAHUE BUCSYEN
BEPIIMHBI, CBA3b MEXKIY
YUCJIOM BEPUIMH U YUCIOM
pebep. IIpaBuino yMHOXeHUS

OcBanBaTh NOHATHS JICPEBO Kak rpad Oe3 nukKia,
BHCsYasl BepiinHa (JIUCT), BETBb JIepeBa, MyTh

B JIepeBE, TUaMETp JepeBa.

M3yuaTh cBOiicTBA JiepeBa: CYIICCTBOBAHNUE BHCSIYCH
BEPIIMHBI, SAMHCTBEHHOCTD ITyTH MEXTY IBYMS
BEPIIMHAMHM, CBS3b MKy YUCIIOM BEPIIUH M YHCIIOM
pebep.

PemaTh 3a1a4u Ha MMOUCK U MEPEUYHCIICHUE TTyTEH

B JICpEBE, OMpPEICICHUE YHCIia BEPIINH WK pedep

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIC

C MPUMEHEHHUEM MPaBUIIa YMHOKEHUS

Cry4aitHpie COOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Huarpamma Diinepa.
OO0benuHeHne U TIepeceUcHUe
coObITHii. HecoBmecTHbIE
coObrTusi. @opmyia
CJIOKEHUSI BEPOSATHOCTEM.
[IpaBrIO yMHOXKEHUSA
BEPOATHOCTEM.

VYciioBHasE BEPOSITHOCTb.
He3zaBucumbie coOBITHS.
[IpencraBnenue

OcBauBaTh NOHSATHSA . B3aUMHO ITPOTHUBOIIOJIOKHbIC
COOBITHS, OTIepalliK HaJl COOBITUAMH, OOBETUHCHHE
U TiepeceueHue coObITHH, Tuarpamma Diinepa
(Oiinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE
COOBITHS.

N3yuyaTh TeopeMbl O BEpOSTHOCTU 00bEANHEHUS
JIBYX COOBITHH ((OPMYJIIBI CIOKEHUSI BEPOSITHOCTEN ).
Pematp 3a1a4u, B TOM 4KCII€ TEKCTOBBIE 33/1a4d
Ha ONpe/IeJICHHE BEPOSITHOCTEN 00bEeIMHEHUS U
MepecevyeHus: COOBITUN C TTOMOIIBIO YUCTIOBOM
npsiMOM, [uarpamm Jiepa, PopMyIibl CIOKEHUS
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CJIy4aiHOT O DKCIIEpUMEHTA
B BHJIE JIepEBa

BEPOATHOCTEH.

OcBauBaTh NOHSATHS . IPABUIO YMHOKEHHUS
BEPOSITHOCTEM, YCIOBHASI BEPOSITHOCTh, HE3aBUCHMBbIEC
COOBITHSI IEPEBO CIIYYaHOTO OMBITA.

N3yuath cBoiicTBa (omnpeiesieHns) He3aBUCUMBIX
COOBITHH.

Pemate 3a1a4u Ha ONpeIeIEHUE U UCIIOJIB30BAHHE
HE3aBUCHUMBIX COOBITUH.

PemaTs 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JIEpEBa
CJIy4alHOIO OIbITA

O06o061IEeHNE,
cHCTeMaTH3alis 3HaHUN

[IpencraBrnenue JaHHBIX.
OnucatenbHasi CTAaTUCTHKA.
I'padel. BepositHOCTH
CIIy4altHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKU

IIoBTOPSATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUMU.

PemaTs 3a1a4m Ha NpeICTaBICHUE U ONKMCAHUE
JTAHHBIX C MIOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemath 3a1a4u ¢ npuMeHeHueM rpados.

PemaTs 3axa4m Ha HAXOXKJI€HUE BEPOSITHOCTH
CITy4altHOTO COOBITHSI TIO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOJKHBIMU 3JIECMEHTAPHBIMU COOBITHUSIMHU.
Pemath 3a1aum Ha HAXOXKIECHUE BEPOSITHOCTEN
00BbETMHEHHS U TIEPECEUEHUS] COOBITUM, B TOM YHCIIE
HE3aBHUCHMBIX, C UCITOJIb30BAaHUEM TpapUIeCKUX
MIPEJCTABIEHNUN U JIEpEBA CIIyYalHOTO ONBITA.
PemaTsp 3a1a4u Ha nepevrcieHre KOMOUHAIIUM
(4uMcrna rnepecTaHoBOK, YKUCJIA COYETAHUN),
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Ha HaXO0XKJIEHHE BEPOSTHOCTENW COOBITUI
C NPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE
C UCIIOJIB30BaHUEM TpeyrojbHuKa [lTackans

OBILIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

34
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9 KJIACC

HaumenoBanue pazgena |KomnuecTBo OCHOBHOE COAEpHKAHNE OcHOBHBIE BUJIBI JESTEILHOCTH 00YyUYaIOIINXCS
(Tembl) Kypca 4acoB
[loBTOpEeHue Kypca 4 [IpencraBienre JaHHBIX. [1oBTOPATH M3yUYEHHOE U BHICTPAMBATH CUCTEMY

8 kiacca

OmnmcarenbHas CTaTUCTHKA.

Onepanuu Hal COOBITUSIMH.

HezaBucumMocTs COOBITUI

3HaHUH.

PemaTs 3a1a4m Ha NPEICTAaBICHUE U ONKUCAHUE
JTAHHBIX.

Pemars 3a1a4m Ha HAXOXK/IEHUE BEPOSITHOCTEN
O00BEIMHEHUS U TIEpEeCceUeHUsI COOBITUI, B TOM YHUCTIE
HE3aBHUCHUMBIX, C UCTIOJIb30BAaHUEM TpapuIecKux
MPEJICTABJICHUN U IEPEBA CIIyYANHOIO OIIBITA.
Pematp 3a1a4u Ha IepevrcICHUE KOMOUHAITU]
(ducna rnepecTaHoBOK, YKCJIa COUCTAHHM ),

Ha HaXOXKJICHHE BEPOSITHOCTEH COOBITHI

C IpUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCTIOJIb30BaHuEM TpeyroynbHuka [Tackamns

JneMeHThl KOMOUHATOPHUKHU

[lepecranoBku. @akropuas.

CoueTaHus ¥ YUCIIO
codyeTaHul. TpeyroapHUK
[Tackans. [IpakTuueckas
pabota «Brraucnenue
BEPOSITHOCTEN

C UCMOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE TIPABHIIO
YMHOKEHUS, YIOPSAIOUCHHAS 1apa, TPoiika 00bEKTOB,
NepecTaHoBKa, (aKTOpHAJ YUCIIa, COUETAHUE, YUCIIO
COYETaHUW, TPEYroabHUK llackans.

Pemiars 3a1a4u Ha IEpPEUNCIEHNE YIOPSAOUYCHHBIX
nap, TpO€EK, MEPEUUCICHUE TEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOUHATOPHBIX (PYHKIIHMA Pemarh 3a1a4M Ha IPUMEHEHUE YUCIIA COYETAHUMN
AJIEKTPOHHBIX TaOIUID) B airedpe (CoOKpalieHHOEe YMHOKEHHE, OUHOM
HproToHa).

PemaTb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYMCIICHUE BEPOATHOCTEH, B TOM YHCJIIE C IIOMOILBIO
AIIEKTPOHHBIX TaOJIUI B XOJI€ TPAKTUUECKON pabOThI

['eomeTpuueckas 4 I'eomerpuueckas OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSITHOCTH.
BEPOSATHOCTh BEPOATHOCTh. CydailHbIN Pemars 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEN
BBIOOP TOYKH U3 (UTYPHI B OIBITaX, NMPEJICTABUMBIX KaK BRIOOP TOUEK
Ha IJIOCKOCTH, U3 OTPE3Ka, 13 MHOTOYTOJIbHUKA, KPYyTra, OTPe3Ka WK AyTU
U3 JIyTU OKPYKHOCTH OKPY’KHOCTH, YHUCIOBOTO MPOMEKYTKA
Wcnbeitanus bepryinu 6 Ucnbitanue. Ycnex OcBanBaTh NOHATHSA UCTIBITAHKE, DIIEMEHTAPHOE
u Heyaauda. Cepust cOOBITHE B UCTIBITAHUU (YCIIEX U HeyJaya), cepust
UCIIBITAHUN 10 IEPBOTO UCIIBITAHU, HACTYIIJIEHUE TIEPBOTO yCIexa
ycnexa. Mcnbitanus (Heymaum), cepusi UCbITaHU bepHysm.
bepnymm. BepostHocTH PemaTs 3a1aum Ha HAXOXKIECHUE BEPOSITHOCTEN
COOBITHI B CEpUM MCIBITAHUN | COOBITHI B CEpUU HUCIBITAHUM JIO TIEPBOTO yCIIexa,
bepnymnu. [IpakTrueckas B TOM YHCJIE C TPUMEHEHHEM (OPMYIIBI CyMMBI
pabora «/cmpITanus reOMETPUYECKON MPOTPECCHH.
bepnymm» PemiaTs 3a1a4M Ha HAXOXKJICHUE BEPOSITHOCTEN

AJIEMEHTAPHBIX COOBITUI B CEPUU UCIIBITAHUN
bepHynu, Ha HaX0XKIEHNUE BEPOSITHOCTH
ONPEAEIEHHOI0 YUCa YCIIEX0B B CEPUU MCITBITAHHUI
bepnysnu.

N3y4yaTs B X0[€ NpaKTHYECKOH PadoThlI,
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B TOM YHCJI€ C TOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTU B CEPUU UCTIBITAHUN
bepnyinu

CiyualiHasi BeJIMYMHA

CiyyaiiHasi BeIMYMHa

U pacnpeiesieHue
BEPOSATHOCTEMN.
MaremMatrieckoe OKUIaHue
U UCTIEpCus CllydaiiHOM
BeJIMUMHBI. [Ipumepsl
MaTeMaTUYECKOI0 OKUIAHUS
KaK TEOPETUYECKOIO
CpPEAHETO 3HAUYCHUS
BEJINYUHBI.

[lonsiTue o 3aKkoHE OOIBIINX
yucen. U3mepenue
BEPOSITHOCTEN C TTOMOIIBIO
yacToT. [I[pumeHeHne 3aKoHa
OOJIBIITNX YHCE

OcBOUTH NOHATHS . CITy4YailHasd BEIMYNHA, 3HAUCHUE
CIIy4allHOM BEJIMYMHBI, PACIPEICIICHUE
BEPOSATHOCTEH.

N3yyaTsb ¥ 00CyKAATH IPUMEPHI TUCKPETHBIX

Y HETIPEPBIBHBIX CIyYaHBIX BEJIMUUH (POCT, BEC
YeJI0BEKA, YUCIEHHOCTh HACEJICHUS, IPYyTHE
M3MEHUYMBBIE BEJIMYMHBI, pACCMATPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJICJIbHBIX CIIy4alHbBIX
BEJINYMH, CBA3AHHBIX CO CIIYYalHBIMHU ONIBITAMHU
(OpocaHue MOHETHI, UTPATILHON KOCTH, CO CIIyYaitHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS. MATEMATUYECKOE OKHUIAHUE
CJIy4alHOW BEJIMUYMHBI KaK TEOPETHUYECKOE CPEIHEE
3HAYCHUE, JUCTIEPCHUS CIIyYaNHOW BEIIMYMHBI KaK
aHaJIOT TUCTIEPCUH YUCTIOBOTO Habopa.

PemiaTs 3a1a4M Ha BBIUKMCIIEHUE MATEMATUYECKOTO
OKUJAHUS U TUCIEPCUN TUCKPETHOU CIIyYalHOU
BEJIMYMHBI 110 33JTAHHOMY PACIPENECICHUIO, B TOM
YHUCIIe 3a/1a4, CBA3aHHBIX CO CTPaXOBAHUEM

Y JIOTEPESMH.

3HAKOMHUTBLCS C MATEMAaTUUYECKUM OXKUJJAHHEM

Y TUCIIEPCUEU HEKOTOPBIX PACIPEACICHHM, B TOM
YHCJIE PACIPEACICHUS CIIyYallHOW BEIMYMHBI «YHUCIIO0
YCIIEXOB» B CEpUU UCIIbITaHUN bepHysm.
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H3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIINXCS
CJIy4alHBIX OIIBITaX KaK CIIy4alHYI0 BEJIMYUHY.
3HAKOMHUTBLCS C 3aKOHOM OOJIBIINX YKce (B hopme
bepnynnu): npu G0JIbLIOM YKCIIE ONBITOB YaCTOTa
cOOBITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHUE BEPOSTHOCTEN

C TIOMOUIBIO YaCTOT.

OO0cykaaTh poJib 3aKOHA OOJBIITHUX YUCE

B 000CHOBAaHUYU YaCTOTHOTO METOJ1a U3MEPEHHUS
BEPOSATHOCTEMN.

OO0cy:x1aTh 3aKOH OOJBIINX YUCEN KaK MPOSIBICHHUE
CTaTUCTHUYECKON YCTOMYHMBOCTH B U3MEHYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCET B IPUPOE
Y B KU3HHU YEJIOBEKa

O060011eHNEe, KOHTPOIIb 10 [IpencraBneHre JaHHBIX. IToBTOPATHL H3yUYCHHOE U BHICTPAMBATH CUCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUMU.
BeposiTHOCTB cityyaliHOro PemaTh 3a1a4um Ha NIPEICTABICHUE U ONIMCAHUE
COOBITHS. DIIEMEHTBI JAHHBIX.
komOuHaTopuku. Cinyyaitneie | Pemath 3agaum Ha HAXOXKICHUE BEPOSATHOCTEH
BEJIMYUHBI U PacIpeiesICHHs COOBITHIA, B TOM YHCJI€ B OTBITAX
C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH,
BEPOSITHOCTEN 00bEIMHEHUS U MIEPECEUCHHUS
COOBITUH, BBIYUCISATH BEPOSITHOCTH B ONBITaX
C CEpHUSIMU CIIyYalHbIX UCTIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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IMEPEYEHB (KOAN®UKATOP) PACHPEJIEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOWM OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOT'O
OBIIEIO OBPA3SOBAHMUS U DJIEMEHTOB COJIEPKAHUS

IO MATEMATHUKE

B ¢denepanbHbIX M pEerHOHANBHBIX MPOLEAYpPaX OLIEHKM KauecTBa 0Opa30oBaHUs
UCIIOJIb3YETCsl MepedyeHb (KoAu(UKATOp) paclpeiesieHHbIX M0 KiaccaM IMPOBEPSIEMbIX

TpeOoBaHUN K

pe3yapTaTaM OCBOEHHMSI OCHOBHOM 0Opa30BaTENbHON MPOrpaMMBI

OCHOBHOI'O O6H.I€FO 06pa3013aH1/151 " 3JICMCHTOB COACPIKAHUS 11O MATCMATHUKE.

5 KIIACC
IIpoBepsiemble TpeOOBaHMA K pe3yIbTaTAM OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMporpaMMblI
Kon [TpoBepsieMble TTPEAMETHBIC PE3yJIbTaThl OCBOSHUS OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMsI
pe3yJibrarta
1 Yucna v BEIYHCIICHUS
11 [lonumaTe W TPaBWIBHO YNOTPEOJISATH TEPMHUHBI, CBS3aHHBIC
' C HATYpaJbHBIMU YHCJIaMH, OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSIMHU
19 CpaBHUBAaTh M YHOPSJOUYMBATH HATypaJbHBIE YHCIIA, CPABHUBATH
' B IIPOCTEHUIIINX CITydasiX OOBIKHOBEHHBIC IPOOH, ACCATUUHBIC IPOOH
COoOTHOCUTH TOYKY Ha KOOPAMHATHOM  (YUCIIOBOM) MpsIMOM
1.3 C COOTBETCTBYIOIIMM €i YHCIIOM W HM300pakKaTh HATypajbHbIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOU (YMCIIOBOI) MPAMOi
14 Beimonuate apudmMerndeckue ACHCTBUS C HATYpaJIbHBIMH YUCIIAMH,
' C OOBIKHOBEHHBIMH APOOSMHU B MPOCTEUIIIUX CITydasx
1.5 BrIONHATE MPOBEPKY, MPUKUJIKY PE3yJIbTaTa BEIYUCICHUN
1.6 OKpyriaTh HaTypaJibHbIEC YKCTIA
2 Pemienne TeKCTOBBIX 3a1a4
21 PemaTe TekcTOBBIC 3aa9M apUPMETHIECKAM CITIOCOOOM U C TIOMOIIHIO
' OpPraHU30BaHHOTO KOHEYHOTO TIepedopa BceX BO3ZMOKHBIX BApUAHTOB
Pemars 3amaum, comepkamue — 3aBHCHUMOCTH,  CBSI3BIBAIOIIHC
2.2 BEJIMYMHBI: CKOPOCTh, BpPEMsl, pPACCTOSHUE, II€HA, KOJUYECTBO,
CTOUMOCTD
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2.3

Hcnonws3oBath KpaTKue 3amucH, CXEMBbl, TaOIUIbI, 0003HAYCHUS TIPU
pelIeHUN 3a1a4

2.4

[Tonp30BaTbCsi OCHOBHBIMM E€IWHUIIAMHA HM3MEPEHUSA: LEHBI, MACCHI,
paccTosiHUS, BPEMEHHU, CKOpPOCTH, BBIpAXaTh OJHU E€IMHUILIbI
BEJIMUYUHBI YEPE3 IPYTHE

2.5

W3Bnekars, aHAIIM3UPOBATH, OLICHUBATh uH(pOpMaIHIO,
OpeiCTaBIeHHYI0 B  Tabnuie, Ha CTOJA04YaTOM  JIuarpamme,
MHTEPIPETUPOBAThH MPECTABICHHBIC JaHHbBIE, UCIIONIh30BATh JaHHBIE
NpU pPEIIeHUU 3a71a4

HaFJ'ISIIIHaH TreoMCETpHUA

3.1

[lonb30BaTbCsi TEOMETPUYECKMMH TMOHSATUSAMHU: TOYKa, NpsMasd,
OTpE30K, JIy4, YT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBonuTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpaA, HMEIOUIUX
(GbopMy U3yUEHHBIX T€OMETPUUECKUX PUTyp

3.3

Hcnons3oBaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C yrjaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, TUATOHAIb;
C OKPYXHOCTBIO: paANyC, JUaMETP, LIEHTP

3.4

N3006paxkaTh u3ydeHHbIE reoMeTpuyeckue GUrypsl Ha HETUHOBAHHOM
U KJIETYaTON OyMare ¢ MOMOIIbIO IIUPKYJIS U TUHEHKU

3.5

Haxomute [OMWMHBI  OTPE3KOB  HEMOCPEACTBEHHBIM  HM3MEPEHHEM
C TOMOILBIO JINHEHKH, CTPOUTh OTPE3KH 3alaHHOW JJIMHBI; CTPOUTH
OKPY’KHOCTb 3aJJaHHOT'O pajguyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHHUKA, KBapaTa
JUISL KX ITIOCTPOEHUSI, BBIYMCIICHUS IUIOIIAANA U IIEpUMETpa

3.7

Breraucnsats nepumeTp U iomaas KBaapara, mpsiMoyroibHUKA, QUTyYp,
COCTaBIICHHBIX U3 TMPSMOYTOJBHUKOB, B TOM uucie ¢uryp,
M300paKEHHBIX Ha KIIETYaTON Oymare

3.8

Ilonp30BaThCs OCHOBHBIMH MCTPHUYCCKUMH CANMHHIAMHN HN3MCPCHHUA
JJIMHBI, II0IIAAW; BbIpAaXaTb OJHHU CAWMHHUIBLI BEJIMYWMHBI YCPC3 APYIrUc

3.9

Pacno3naBarh napamienenumnen, Ky0, UCIOIb30BaTh TEPMUHOIOTHIO:
BEpIIMHA, pedpo, TpaHb, W3MEPECHHS; HAXOIUTh HW3MEPCHHUS
napajuienenumnena, Kkyoa

3.10

Beuncnsate  00beM  KyOa, Tapaienenuinena 1o 3aJaHHBIM
U3MEPEHHSIM, TI0JIH30BaThCA €AMHUIIAMUA U3MEPEHUSI 00beMa

3.11

Pemarts HeCI0XKHbBIC 3aJa4d Ha U3MCPCHUC I'COMCTPHUUCCKHUX BCINYINH
B ITIPAKTHUYCCKHUX CUTYallUuAX
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IIpoBepsieMble 3J1eMEHTHI COlEPKAHNUS

Kox

[IpoBepsieMbll 2IEMEHT COJIEPKAHUS

1

HarypanbHble yncna u HyJb

11

HatypansHoe uucno. Pan natypansHbix uucen. Yucno 0. M3o6paxkenue
HATypaJIbHBIX YUCEJ TOYKAaMU Ha KOOPAUHATHOM (UHCIIOBOM) MPSMON

1.2

ITo3unmonHas cucrema cuucieHus. Pumckas nHymepauusa. [lecsatuynas
CHUCTEMA CUUCIICHUS

1.3

CpaBHEHME HATypaJIbHBIX YHCEJl, CPABHEHUE HATYpPaJbHBIX YHUCEIN C HYJIEM.
OkpyriieHHe HaTypajbHbIX YHCEI

1.4

CioxxeHue, BBIUMTAHWE, YMHOXXEHHE M JICJICHHE HATypaJdbHbIX YHUCEIL.
CBOMCTBO HYJISI IPU CJIOKEHUU, CBOMCTBA HYJISI U €IMHULIBI TP YMHOKECHUU.
[lepemecTuTenbHOE H COUYETATENbHOE CBOMCTBA (3aKOHBI) CJOXKEHUS
Y YMHOKEHHUS, paclpeeIMTEILHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Ucnonb3oBanne OykB 1t 0003HaYeHUS HEM3BECTHOIO KOMIIOHEHTa
U 3aIMCH CBOWCTB apu(METUUYECKUX JCHUCTBUI

1.6

Jlenurenn W KpaTHBIE 4YHCIIA, pa3jioKeHHEe Ha MHOXUTETH. IIpocTeie
U coctaBHbIe uncia. [Ipusnaku nqenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom

1.7

Crenennb c HaTypaJIbHBIM IIOKa3aTCJICM. 3anuch 4uciaa B BHAC CYMMBI
pPaspAdHbIX CJIaraCMbIX

1.8

HucioBoe BbIpakeHUE. BpIlUKCIeHHE 3HAYEHHM YHCJIOBBIX BBIPAKCHU,
MOPSAIOK BBIMOJHEHHUS JE€UCTBUU. FCrionb30BaHWE TIPU  BBIYMCIICHHUSX
MEPEMECTUTEIIBHOTO M COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS
¥ YMHOKEHHUSI, paclpeeIUTEILHOI0 CBOMCTBA YMHOKEHUS

Hpobu

2.1

[IpencraBmenne o JgpoOM Kak CHoco0€ 3amuCHd  YacTH  BEJIMYMHEL.
Oo6wikHOBeHHBIE 1poOu. [IpaBunbHbBIC U HEMpaBWIbHBIE TpoOu. CMenraHHas
IpoOb, MPEACTABICHUE CMENIAHHOW NIpoOW B BUJIE HEMPABUIBLHON IpoOH
Y BBIJICJICHUE IIEJION YacTH YHWCia U3 HENMpaBWIbLHOW apobu. M3obpaxenue
Ipo0Oeit TOuKaM# Ha YMCIIOBOU MPSMOM

2.2

OcHoBHOe cBoiicTBO ApoOu. Cokpamenue apobeit. [IpuBenenue npodu
K HOBOMY 3HameHatento. CpaBHeHUE Apodei

2.3

CrnoxeHre U BRIYUTAHUE APOOEH. YMHOXKEHHE U JeIeHnEe poOei, B3aUMHO-
oOpatHblie Apoou. HaxoxkneHue 4acTu 1eiIoro v 1ejaoro o ero 4acTu

2.4

Hecatuunas 3anuchk apodeil. [IpeacraBneHue necsiTMUHOM apoOuU B BUIE
0ObIKHOBEHHOU. M300pakeHne NeCcSITUUHBIX Ipo0eil TOUKaMu Ha YMCI0BOM
npsiMmoi. CpaBHEHHE JIECSITUUHBIX ApoOei
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Apudpmernyeckue JEHCTBHUS C JAECATHUHBIMU ApoOsimu. OKpyrieHue

2.5 .
JECATUYHBIX ApoOeit
3 Permienne TeKCTOBBIX 327124
3.1 Pemienne TekcTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM
39 Pemienne nornueckux 3agad. Pemenue 3amau nepebopomM BCeX BO3MOMKHBIX
' BapuaHTOB. Vcnosib30BaHuE MPHU PEIICHUU 3a/1a4 TaOJIUIl U CXEM
Pemienne 3amau, conepikamux 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI:
33 | CKOPOCTb, BPEMs, PAaCCTOAHHUE, LEHY, KONHYECTBO, CTOMMOCTD. Ennnutibt
' U3MEPEHUS: MacChl, 00beMa, IIEHbI, PACCTOSIHUS, BpeMEHH, CKOpocTU. CBsI3b
MEXy eIMHUIIAMU U3MEPEHUS KaXK0N BETNYNHBI
3.4 Perienrie OCHOBHBIX 3aJ1a4 Ha IpoOU
3.5 |IIpexncraBieHue JaHHBIX B BUJE TAOJIUIl, CTOJIOYATHIX JUArpaMM
4 Harnsgnas reomerpus
Harnsgueie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 | oTpe3ok, Jy4, yroj, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT. YTOJ.
[IpstmMoW, OCTpBIN, TYNIOW U pa3BEPHYTHIA YIJIbI
JlnnHa oTpe3Kka, MeTpUYeCKHe eIMHUIIBI ITUHBL. [[n1Ha ToMaHo, epuMeTp
4.2 | MHOroyrojipbHuka. l3Mepenne u TMOCTpOEHHE YIJIOB C  IOMOIIBIO
TpPaHCTIOPTHPA
43 Harnsanseie npencraBieHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
' PSIMOYTOJIBHUK, KBAJpaT, TPEYTOJIbHUK; O PaBEHCTBE (HUTYp
N3o0paxenue ¢uryp, B ToM 4ymcie Ha kieTdarond Oymare. Iloctpoenue
4.4 KoH(uUryparuii W3 YacTeld TMpsSMON, OKPY)KHOCTH Ha HEJIWHOBAHHOM
' U Kietdatod Oymare. Vcmonp3oBaHME CBOWCTB CTOPOH U YIJIOB
IpsIMOYTOJIbHUKA, KBajpaTa
[Inomane  OpsIMOYroJibHUKA W MHOTOYTOJBHUKOB,  COCTaBJIEHHBIX
4.5 | U3 NPSAMOYTOJLHUKOB, B TOM uucie (Quryp, u300pakeHHbIX Ha KJIETYaTOU
Oymare. EnMuHUIIBI M13MEpEHUs TIIOMIAIH
Harnsgneie peACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
OpsMOYTOJIBHBIM Tapaienenunesn, KyO, MHororpaHHuku. M3oOpaxkeHue
4.6 |mpocTeWmMX MHOTOTpaHHUKOB. Pa3BepTku Kyba u mapasuienenumesa.
Co3nanue mMojeneil MHOTOIPaHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUINHA
U IPYrUX MaTepHalioB)
4.7 O06beM TpSIMOYTOJIBHOTO Tapajienenunena, Kydoa. EMuHUIBI u3MepeHus

o0beMa
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6 KJIACC

IIpoBepsiemble TpeOOBaHMA K pe3y1bTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM

NMporpaMmelI
Kon [TpoBepsieMble TTpeIMETHBIE PE3YJIbTAThl OCBOSHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs
pe3yibTaTta
1 Ywcna v BEIYHCIICHUS
3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMH BUIAMHU YUCE
1.1 U CIIocO0aMu WX 3aMUCH, TEPEXOUTH (€CIIU 3TO BOBMOXKHO) OT OJTHOM
(hOpMBI 3aIUCH YUCITA K IPYTOH
19 CpaBHUBAaTh W YIOPSAIOYMBATH II€JbIC YHUCITA, OOBIKHOBCHHBIC
' U JICCATUYHBIC JPOOH, CPABHUBATH YMCJIa OJTHOTO M Pa3HBIX 3HAKOB
BeimosiHATE,  coueTas  YCTHBIE WM NHCHbMCHHBIC  TIPHEMBI,
13 apru(pMETHIYCCKUE JICHCTBHS C HATypaJbHBIMH M IICJIBIMH YHCJIAMH,
' OOBIKHOBEHHBIMHU W JECATUYHBIMH JIPOOSIMHU, TIOJOKHTEIHLHBIMU
U OTPUIIATEIHHBIMU YUCIAMHU
BbyucisTh 3HaUEHUS YKUCTIOBBIX BBIPAKEHUHM, BBITIOJIHATD MPUKHUIKY
14 U OLIEHKY pe3yjibTaTa BBIYMCICHHM, BBINOJHATH MpeoOpa3oBaHuUs
' YHUCJIOBBIX BBIPAKEHU Ha OCHOBE CBOMCTB apuMeTHUeCcKuX
e CTBUHN
15 OkpyrisTh 1LeNble YHuclia W JIeCATUYHBIE JApOOH, HAXOAWTH
' OPUOTMKEHUS YHCENT
COOTHOCHUTH TOUKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €M
1.6 YUCJIOM U HM300pakaTh YWCJIa TOYKAMH Ha KOOPJIWHATHOW MPSIMOM,
HAXOJUTh MOJIYJIb YMCIa
17 COOTHOCUTH, TOYKY B TMPAMOYTOJBHOW CHUCTEME KOOPAMHAT
' C KOOpJUHATAMH 3TOH TOUKH
18 OkpyrisTh 1eNble 4YHUCTa W JECITHYHBIE ApOoOH, HAXOIUThH
' NPUOITIKESHUS THCEIT
2 UYucnoBbie 1 OYKBEHHBIE BBIPAKEHUS
[TorumaTe U ynoTpeOasSTh TEPMUHBI, CBSI3aHHBIC C 3alMUCHIO CTETICHU
2.1 9yClia, HAXOAWTh KBaJpaT W KyO 4YHWCIA, BBIYHUCIATH 3HAYCHUS
YHCJIOBBIX BEIPAKEHUM, COJEPIKANTUX CTCIICHU
59 [Tomb30BaThcs MpU3HAKAME JTEITUMOCTH, PACKIAIbIBAaTh HATYPATIbHBIE
' 9KCJIa Ha MPOCTHIE MHOKHUTEITU
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2.3

[Tonb30BaTbest MacITabOM, COCTABIIATH MPONOPIUU U OTHOLIECHUS

2.4

UcnonwszoBarh OykBBl isi  O0O3HAYUEHUs YHUCEI TMPU  3aMKUCH
MaTeMaTUYE€CKUX BBIPAKEHUM, COCTaBISATb OYKBEHHBIC BBIPAKEHUS
U (popMyIIbl, HAXOIUTh 3HAYEHUSI OYKBEHHBIX BBIPAXKCHUIN

2.5

HaxonuTte HEU3BECTHBINM KOMIIOHEHT PABEHCTBA

Penrenue TekCTOBEIX 3a1a4

3.1

Pemmate MHOTOIIIarOBBIE TEKCTOBBIC 337a4K apUPMETHUECKUM CTIOCOOOM

3.2

Pemiate 3ala4U, CBA3dHHBIC C OTHOUICHUCM, IPOIOPIHOHAIBHOCTHIO
BCIIMYWH, MNPOLCHTAMHU, PCIIATb TPU OCHOBHBIC 3add4YU Ha I[pO6I/I
" IMMPOUCHTLI

3.3

Pemate 3aJa4u, COACpIKalue 3aBUCHUMOCTHU, CBA3BIBAIOIIHNC
BCIIMYUHBI. CKOPOCTb, BpPCMA, PACCTOAHUC, ICHY, KOJUYICCTBO,
CTOUMOCTD, ITPOU3BOAUTCIIBHOCTDL, BPCMA, 00BeEM pa6OTBI, HCIIOJIb3Y
apI/I(i)MeTI/I‘{eCKI/IC ﬂ@ﬁCTBI/ISI, OLCHKY, TMPUKUIKY, II0JIb30BATHCA
CAVMHHUIAMU U3MCPCHMA COOTBCTCTBYIOINX BCIINYNH

3.4

CocTtaBnaTh 6YKB€HHBI€ BBIPAKCHUA 110 YCIIOBUIO 3ada4U

3.5

W3Bnekath ~ wHpOpMaNMio, MpPEACTaBICHHYIO B  Tabnuuax,
HAa  JIMHEWHOW, cTONOYaTod  WAM  KPYroBOM  JWarpaMmax,
MHTEPIPETUPOBATH MPEICTABICHHBIE JaHHBIE, UCIIOJI30BAaTh JaHHbIC
IIPU PEIICHUH 3a]1a4

3.6

[IpencraBnsare wuHGOPMALMIO C TOMOIIBIO TaOJNHIl, JIMHCHHOM
¥ CTOJIOUATOM AUarpamMm

Harnsnnas reometpust

4.1

[IpuBomuTh TpPUMEpPHl OOBEKTOB OKPYKAIOMIETO MHpA, HMEIONIUX
dbopMy M3yUEHHBIX TE€OMETPUYECKUX IIIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHBIX U CHMMETPUYHBIX QUTYD

4.2

N300paxkath ¢ TOMONIBIO IUPKYJS, JIMHEWKH, TPAHCIOPTUpA
HAa HEJIMHOBAHHOW M KJIETYAaTOM OyMare W3yYeHHbBIE IIJIOCKUE
reoMeTpudeckue GUrypsl 1 KOHPUTYpaAIUU, CHMMETPUYHBIC (PUTYPBI

4.3

[Tonb30BaThCcsi T€OMETPUUYECKUMHU MOHSTUAMH: PaBEHCTBO (Uryp,
CUMMETpPHS; VCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CHMMETPHEN: OCh CHMMETPHH, UEHTP CUMMETPUHU

4.4

Haxonuth BETMYMHBI YIJI0B U3MEPEHUEM C MOMOIIBIO TPAHCTIOPTHUPA,
CTPOUTH YIUIBl 3aJaHHOW BEJIWYWHBI, IMOJIb30BATHCSA IPHU PEUICHUU
3a7a4 TPaJyCHOM MEpPOM YIJIOB, PAaCliO3HABATh HA YEPTEKaX OCTPHIH,
NPSIMOM, PA3BEPHYTHIN U TYIIOW YIJIbI
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4.5

Beluncnare  1OuMHY = JOMaHOM, — NEPUMETP  MHOTOYTOJIBHUKA,
NOJIB30BAaTbCA E€IMHULAMU HW3MEPEHUS JUIMHBIL, BbIpaXkaTb OJHU
€MHULIBI N3MEPEHNUS UIMHBI Yepe3 IPyTHE

4.6

Haxonuts, HCIOJIB3ysl UEPTEHKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEKY
JIBYMS TOUKaMH, OT TOYKH JI0 MIPSIMOK, JUTMHY ITyTH Ha KBaIPAaTHOM CETKE

4.7

Boruucnars miomans Guryp, coOCTaBI€HHBIX W3 MPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKHU, Ha pPaBHbIE (UTYPBHI,
JOCTpauBaHue JO TMPSMOYTOJIbHUKA, TOJIb30BATbCSI OCHOBHBIMU
EAVMHUIIAMU W3MEPEHUs IUIONIa[M, BbIpaXkaTb OJHHU EAUHUIIBI
U3MEpEHHUs IJIOUIA/ I Yepe3 Apyrue

4.8

PacroznaBath Ha MOAENSAX W H300pKEHUSAX NHUPAMHIY, KOHYC,
WIMHJIP, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb,
OCHOBaHHE, pa3BepTKa

4.9

N306paxkath Ha KileT4yaToN Oymare MmpsiMOYTOJIbHBIN NapaijiesIenuIe T

4.10

Bbruncnsate 00beEM  NPSMOYTOJIBHOTO —Mapajjiesienunena, Kyoa,
M0JIb30BAThCSI OCHOBHBIMU €MHUIIAMU U3MEpPEHUsT 00beMa

4.11

Pematr HeCIOXHBIC 3aa4d  Ha HaXO0XKIACHUC TCOMCTPUYUYCCKUX
BCIIMYHMH B IIPAKTUYICCKUX CUTyallUAX

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

Kon [IpoBepsieMblid 3IEMEHT COJIEPIKAHUS
1 HarypanbHbie uncia
Apudmernyeckue NEHCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMH UYHCIAMHU.
11 UucnoBble BBIpaKEHUS, TOPSAOK JCHCTBHUM, HCIOJIB30BaHUE CKOOOK.
' Hcnonp3oBanre Npu BBIYUCICHUSX MEPEMECTUTEIBHOTO U COYETATEIBHOTO
CBOWCTB CJIO’KEHHUSI 1 YMHOXKEHHS, pACIPEACITUTEILHOIO CBOMCTBA YMHOKEHUS
1.2 OkpyriieHre HaTypalbHbIX YHCEN
13 JlenuTenu M KpaTHBIC YKCIIa, HAMOOIBIITUN OO ACIUTENIb K HAUMEHBIIICe
' oOmree kpaTHOE. [lenMMOoCTh CyMMBI B TIPOU3BEICHUS
1.4 Jlenenune ¢ octaTkom
2 Hpobu
51 OObIKHOBEHHAsT JPOOb, OCHOBHOE CBOWCTBO JPOOH, COKpAIIEHUE IPOOCH.
' CpaBHeHuE U ynopsijourBaHue Apooei
99 Peuienrie 3aauy Ha HAXOXKJEHUE YAaCTU OT LEJOTO U ILIEJIOro MO €ro 4acTH.
' JIpoOHOE YMCII0 KaK pe3yabTaT JeIeHUs
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[IpencraBnenue paecATHYHOM JpoOM B BHJAE OOBIKHOBEHHOH ApoOu

2.3
Y BO3MOXKHOCTh IIPEACTaBICHUS OOBIKHOBEHHOU ApOOU B BUJIE NECITUUHON
Jlecatuunble npoOUM W MeTpuueckass cucrema wmep. ApudmMmeTHudeckue
2.4 | NEWCTBUS W YHCJIOBBIC BBIPAKCHHS C OOBIKHOBCHHBIMH W JICCATHUYHBIMH
IpoOsIMU
25 OtHowienue. JleneHne B JaHHOM OTHOLIEHWH. MacmTal, mponopuus.
' [IprMmeHeHue nponopuuy Npyu pelieHuy 3a1au
[Tonsitue mpouieHTa. BbryucieHue NporeHTa OT BEJIWYMHBI U BEIUYUHBI
2.6 | o ee nporneHTy. BeipaxkeHUE MPOIICHTOB JECATUUYHBIMU Jpo0simu. Perienne
3a/1a4 Ha MPOIEHTHI. BrIpaxkeHne OTHOIIICHUS BETUYUH B MPOIEHTAX
3 [lonoxuTenbHbIE U OTPULIATETBHBIE YMCIIA
[TonoxuTenbHble U OTpUIlaTeNbHbIE yKcna. Llenbie uncna. Moayns uncna,
3.1 |reomerpuyeckas UWHTEpIpeTalUs MOAYJs uucia. M3o0paxkeHue uwucen
Ha KOOpAWHATHOW mpsiMoil. UucmoBbie mpoMexxkyTku. CpaBHEHUE YHCE
39 ApudmeTndyeckne JIEUCTBUS C TIOJOKHUTEIBHBIMH M OTPUIIATEILHBIMU
' YqHCIIaMU
[IpsimoyrosibHas cucTeMa KOOPAMHAT Ha TIockocTu. KoopAaumHaThl TOYKH
3.3 Ha TUIOCKOCTH, alciucca W opauHara. IlocTpoeHue Toduek U GuUryp
Ha KOOPJMHATHOM IIIOCKOCTH
4 BykBeHHBIE BBIpa)KEHUS
[Ipumenenne  OykB g 3alUCH  MaTeMAaTHYECKUX  BBIPAXKEHUUH
41 u npemioxkeHnid. CpoicTBa apudMETHUYCCKUX JEUCTBUN. bBykBeHHBIC
' BBIPQYKEHUS U YUCIIOBBIC TIOJICTAHOBKU. bykBeHHBIE paBEHCTBA, HAXOXK/ICHUE
HEU3BECTHOI'O KOMIIOHEHTA
49 ®opmynbl, HOpMyIBI IEPUMETPA U TIIOMAAN MPSIMOYTOJIbHUKA, KBajapaTa,
' o0beMa mapasuiesienumnea 1 Kyoa
5 Pemrenne TeKCTOBBIX 3a1a4
5.1 | PemeHue TeKCTOBBIX 33129 apu(PMETHUECKUM CITOCOOOM
5 o Pemenne nornueckux 3agad. Pemienue 3agau nepebopomM BCeX BO3MOMKHBIX
' BapHUaHTOB
Pemiennie 3amay, colepaumux 3aBUCHUMOCTH, CBSA3bIBAIOIIMX BEIUYUHBI:
CKOpPOCTb, BpE€Ms, pacCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOUMOCTD,
5.3 MIPOU3BOIUTEIBLHOCTh, BpeMs, 00beM paboThl. EqUHUIIBI U3MEPEHUS: MACCHI,

CTOUMOCTH, PACCTOAHHUA, BPCMCHH, CKOPOCTH. CBs3b MCXKAYy CAMHHUIaMU
HU3MCPCHUA K&)I(I[Oﬁ BCJINYHHBI
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Pemenue 3aJla4, CBiA3aHHbIX C OTHOHICHHCM, MPOINOPIHHOHAJIBbHOCTBIO

5.4
BEJIMYMH, TIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a71a4 Ha APOOH ¥ MPOIICHTHI
55 OneHka W TPUKHIKA, OKpYyTJIeHHe pe3ynbrara. CocTaBieHHEe OYKBEHHBIX
' BBIPKEHUI 110 YCIIOBHIO 3a/1a4H.
56 [IpencraBneHne MaHHBIX C MOMOIIBI0 TabmuI U auarpamMm. CrtomOuaTbie
' auarpaMMbl. UTeHHe KPyroBbIX AHarpaMm
6 Harnsannas reomerpust
6.1 Touka, mnpsiMasi, OTpe30K, Jy4, Yroj, JIOMaHasi, MHOTOYTOJIbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3anmHOe pacrnoniokeHue JBYX TMPSMBIX Ha IJIOCKOCTH, MapaijielIbHbIC
' IpsIMbIC, TIEPIICHANKYJISIPHBIC TPSIMbIC
6.3 N3mepeHre pacCTOSHUMN: MEXIy IBYMS TOYKaMH, OT TOYKH JIO IMPSMOM,
' JUTMHA MapIIpyTa Ha KBaJIpaTHOW CETKE
6.4 N3Mepenune 1 mocTpoeHUE YIiIOB C TOMOIIBIO TPAHCTIOPTUPA
6.5 Bubl TpeyroJlbHUKOB: OCTPOYTOJIBbHBIN, MPSIMOYTOJBHBIN, TYIOYTOJbHBIH,
' paBHOOEIPEHHBIN, pAaBHOCTOPOHHUN
6.6 YerbipexyroiabHuk. [IpsMOyroibHHMK, KBaJpaT: HCIOJb30BAaHUE CBOWCTB
' CTOPOH, YTJIOB, AHaroHaieu
N3o00paxkeHue reoMerpuueckux (GUryp Ha HEJIMHOBaHHOW Oymare
6.7 |c WCHONIB30BaHWEM IHUPKYJS, JUHEHKH, YroJbHUKA, TPAHCIOPTHUPA.
ITocTpoenus Ha kieTdyaToi Oymare
6.8 | IlepumeTp MHOTOYTOIBHUKA
[lonsitue  mmomanu  GUTYypHl, EOUHUIBI ~ WU3MEPEHHS]  TUIOIIAJIH.
6.9 | [IpubnumxeHHoe W3MEpeHHE MIOMAaX (PUryp, B TOM YMCIIE HA KBaJIpaTHON
CEeTKE
6.10 | [IpubnmxeHHOE U3MEpPEHNE JIIMHBI OKPYKHOCTH, TJIOMIAIN KpyTra
6.11 CummeTpusa: TeHTpalbHas, oceBas u  3epkaibHas. [locTpoenue
' CUMMETPHUYHBIX (pUryp
Harnsnneie IPEeICTaBICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napasieNenuies], Kyo, mpusma, mupamMuaa, KOHycC, NAINHAP, map u cdepa.
6.12 N3o00paxkenne  mpocTtpaHCTBeHHBIX  (uryp.  [Ipumepsr  pa3BepTok
' MHOTOTPaHHUKOB,  UWJIuWHApa U  KoHyca. Co3gaHue — Mopenei
MPOCTPAHCTBEHHBIX (GUTyp (M3 OyMaru, MPOBOJIOKH, TUIACTHIIMHA U APYTHX
MaTepuasnoB)
6.13 [lonsitue ob6bema, equHULBI U3MepeHuss oobema. OO0bEeM MPSAMOYTOJIBHOTO

napasuienenumnena, Kyoa
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7 KIIACC

IIpoBepsiemble TpeOOBaHMA K pe3y1bTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM

NMporpamMmabl
Kon [IpoBepsieMble MpeAMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs
pe3ynbTaTa
1 Uwucna v BEIYUCIICHUS
11 BeimonusaTh, codeTas  yCTHbIE UM TNUCBMEHHBIE  MPUEMBI,
' apupMeTHIECKrE ISUCTBUS C PAlIMOHAIbHBIMYU YUCIAMU
Haxonuth  3HaueHHUsT  YUCIOBBIX  BBIpAXKEHUW,  MPUMEHSTH
1.2 pa3zHoOOpa3HbIe CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAUYEHUN TPOOHBIX
BBIPKCHUH, CO/IepKaluX OOBIKHOBEHHBIC U JCCATUYHBIE APOOHU
[lepexoauth OT OAHOM GOpPMBI 3amMUCH  4YHCENl K JpYyrou
13 (mpeoOpa3oBbIBaTh  JIECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATh U yNOPSAI0YMBATH PALlMOHAIBHBIE YUCIA
1.5 OKpyrasTh yucia
BbINOAHATE NPUKKUIKY W OLEHKY pE3yJibTaTa BBIYMCICHUM, OLEHKY
1.6 3HAUYEHUN YHCJIOBBIX BBIPAXKEHU . BrimonHATE NEeUCTBUA
CO CTENEHSIMU C HATypaJbHBIMU MOKAa3aTeIAMHU
17 [IpuMeHAT, TNpU3HAKK JAEIUMOCTH, PAa3jI0KEHUE Ha MHOKHUTEIU
' HATYPaJbHBIX YHCE
Pemats MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4u, CBSA3aHHbIC
C OTHOUIEHHWEM  BEJIWYHMH, MPOMOPLHUOHAIBHOCTBIO  BEJIWYUH,
1.8 OPOLICHTAMHU, HWHTEPHPETUPOBATh PE3yJIbTaThl pEHICHUS 3ajad
c y4ETOM OTPAaHUYECHUH, CBSI3aHHBIX co CBOWCTBAaMH
paccMaTpuBaeMbIX 00BEKTOB
2 AnreGpandeckue BhIPAKCHUS
21 Hcnonb3oBath anreOpanveckyl0 TEPMHUHOJOTHIO W CHUMBOJIHKY,
' NPUMEHATH €€ B MPOIECCe OCBOEHHUSI YUeOHOro MaTtepuana
99 Haxonuts 3HaueHHss OYKBEHHBIX BBIPAKEHUI TIPU  3aJaHHBIX
' 3HAYEHUSX IEPEMEHHBIX
53 BoinonHsaTe mnpeoOpa3oBaHUs 1I€JIOT0 BBIPAXKEHUSI B MHOTOWJICH
' MPUBEJICHUEM MOIO0HBIX CIIAraeMbIX, PACKPBHITUEM CKOOOK
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Breinmonssats YMHOKCHHUC OJHOYWICHA HAa MHOI'OYICH W MHOI'O4icHa

2.4 Ha MHOTOYIEH, NPUMEHATh (OPMYJbl KBaJpaTra CyMMbl M KBajpara
pa3HOCTH
Ocy1iecTBAAT pa310KeHHE MHOTOYJIEHOB HA MHOXKHUTEIH C TOMOIIBIO
2.5 BBIHECEHHS 32 CKOOKM OOILEr0 MHOXKHUTES, TPYIITUPOBKH CJIaraeMblX,
npuMeHeHus (GOpMYJT COKPAIIEHHOTO YMHOKEHHUS
26 [IpumMensaTs MpeoOdpa3zoBaHKsi MHOTOWICHOB /IS PEIICHUS Pa3IMUHBIX
' 3a7a4 U3 MaTeMaTUKHU, CMEXHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKU
97 Hcnonp30BaTh CBOWMCTBA CTENEHEN C HATypaJbHBIMU IOKa3aTEISIMU
' JUTsl IpeoOpa30BaHUs BHIPAKEHUN
3 VYpaBHEHUS 1 HEPABEHCTBA
Pematre nuHEWHbIE ypaBHEHUS C OJHOW TEPEMEHHOW, MNPUMEHSA
3.1 npaBuja Mepexoaa OT UCXOJHOIO YPaBHEHHUS! K PABHOCUIIBHOMY €MY.
[TpoBepsiTh, ABASECTCS JM YUCIO KOPHEM YpABHECHUS
39 [IpumensTs rpaduueckue METOJAbl TPU PEHICHUU JIMHEHHBIX
' YPaBHEHUN U UX CUCTEM
33 [TonOupaTh mpuMepsI Map YKce, SBISIONINXCS PEIICHUEM JIMHEHHOTO
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
Ctpouth B KOOPAUHATHON TJIOCKOCTH IrpadUK JTUHEHHOTO ypaBHEHHUS
3.4 C IBYMs MEPEMEHHBIMU; TOJB3YSACh IPaPUKOM, IPUBOIUTH TPUMEPDI
peuieHns ypaBHEHUs
35 Pemats cuctemMbl IBYyX JTMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU,
' B TOM 4KCJI€ IpapuyIecKu
CocTaBisTh M pellaTh JUHEHHOE YPaBHEHUE WM CUCTEMY JTMHEHHBIX
3.6 YPaBHEHU MO YCJIOBUIO 3aJa4, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1au MOJYyYECHHbIA pe3yIbTaT
4 Koopnunate! u rpaduku. OyHkuun
N300pakaTh Ha KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3a/IaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbl, 3alUCHIBATH
YHCIIOBBIC TIPOMEKYTKH Ha aIreOpandecKoM SI3bIKe
42 OTMeuatb B KOOPAMHATHOM IUIOCKOCTHM TOYKM IO 33JaHHBIM
' KOOpAMHATAM
43 Crpouts rpadguku nuHerHsix GyHKuuil. Ctpouth rpaduk GyHKIUU

y= x|
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4.4

OnuchiBaTh C MOMOIIBIO (DYHKIIMNA HM3BECTHBIE 3aBUCHUMOCTH MEXKY
BEJIMYMHAMH: CKOPOCTb, BpEMsl, pacCTOsSIHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTbB, TPOU3BOAUTENHHOCTD, BPEMS, 00bEM PabOTHI

4.5

HaxoauTe 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduyeckuil crnoco0 MNPEACTaBICHUS W  aHaIu3a
uHpoOpMalKi, U3BJIEKaTb W HWHTEPIPETUPOBATH  HUH(POpPMALHUIO
U3 rpaUKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEN

BepOHTHOCTB N CTaTHUCTHKA

5.1

Yurath nHPOpMAIHIO, IPEACTABICHHYIO B TAOIUIIAX, HA AUArpaMMax,
NPEJICTaBIATh JaHHbIC B BHJE TaOJMI, CTPOUTH JUATPAMMBI
(cTronbukoBbie (CTOIOUATHIE) U KPYTOBBIC) 10 MACCHUBaM 3HAYCHUN

5.2

OnuceiBaTh M HHTCPIPETUPOBATL PCAJIBHBIC YHMCJIOBBIC JTaHHBIC,
MpCaACTAaBJICHHBIC B Ta6J'II/IIIaX, Ha JuarpamMmax, Fpa(l)I/IKaX

5.3

Wcnonb3oBath  uisi  ONMCaHUS  JAHHBIX  CTaTHCTHYECKHE
XapaKTEPUCTUKU: CpeiHee apu(MeTHYecKoe, MeauaHa, Hauobosbliee
Y HauMEHbIIee 3HaYCHUs, pa3Max

5.4

Nmeth MpeaACTaBJICHUC O cnyqaﬁHoﬁ HN3MCHYMBOCTH HA IIpUMCPAX IICH,
(1)I/I3I/I‘-I€CKI/IX BCJINYHMH, AHTPOIIOMCTPUYICCKHUX  TAHHBLIX, HMCTb
MpeaACTaBJICHUC O CTaTUCTUYECKOM YCTOFI‘{I/IBOCTH

I'eomeTpus

6.1

Pacnio3naBath M3y4eHHBIE T€OMETPUYECKUE (UTYPBI, OMPEACIATh UX
B3aMMHOE PACMOJIOKEHHE, H300pakaTh TE€OMETpHUYECKHe QUrypsl,
BBINIOJIHATh YEPTEKU [0 YCIOBUIO 3anaud. M3MepsTe nuHelHble
Y YIJIOBbIE€ BEJIMUMHBL. Pemiats 3a1a4uu Ha BBIYUCIICHHUE IJTMH OTPE3KOB
U BEJINYUH YTJIOB

6.2

Henatb TpyOyi0 OIEHKY JMHEHWHBIX M YTJIOBBIX BEIMYHH MPEIMETOB
B pEallbHOM JKHM3HU, PAa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mephbl STUX 0OBEKTOB MO MOPSAIKY BETHIUHBI

6.3

CTpouth 4epTekKU K FT€OMETPUUECKUM 3ajadaM

6.4

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PEUICHUN
3a7a4

6.5

HpOBOI[I/ITB JOTN4YCCKHUC PaACCYKACHUA C HCIIOJb30BaAHUECM
IrCOMCTPHUICCKUX TCOPEM

6.6

[Tonp3o0BaThCs MpU3HAKaMHU paBEHCTBA MPSMOYTOJIbHBIX
TPEYTOJBbHUKOB, CBOMCTBOM MEIHUAHBI, MPOBEACHHON K THIIOTECHY3€
MPSMOYTOJIBHOT'O TPEYTOJIbHHUKA, B PEIICHUHN T€OMETPUUYECKUX 3a]a4
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6.7

OnpenensaTe napauiebHOCTh NMPSAMBIX C MOMOILIBIO YIVIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekymas. Onpeaenars NapaielabHOCTh MPSMBIX
C IIOMOIIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU MPSAMOM JO TOUEK
IPYrou NpsiMou

6.8

Pemiats 3amaun Ha kieTyaroi Oymare

6.9

HpOBOI[I/ITB BBIYHUCIICHUA MW HaXOAUTh 4YHCIIOBBIC U 6YKBCHHBIC
3HAUYCHUA YIJIOB B TCOMCTPHYCCKHUX 3aJladyaX C MCIIOJb30BAHUEM
CYMMBI YIJIOB TPCYT'OJIBHUKOB U MHOTOYTI'OJIbHHUKOB, CBOMCTB YTJIOB,
O6pa3OBaHHBIX npu nepeCCUCHUU ABYX IAPAJUICIBbHBIX TMIPAMbBIX
ceKyLueﬁ. Pemiate MPAKTUYICCKHUC 3ala91 Ha HAXOKICHUC YITIOB

6.10

Brnanerp DNOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
ONpeNeNsaTh OUCCEKTPUCY YIJIa M CEpPEeIMHHBIA MEepPHEeHIUKYISIp
K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUYEK

6.11

Q@opMynupOBaTh ONPENEICHUS OKPYKHOCTHU U  Kpyra, XOpJbl
U JHAMETpa OKPY>KHOCTH, IIOJIb30BAThCSI MX CBOMCTBAMHU. YMETh
IPUMEHATH 3TU CBOMCTBA MPU PELIECHUU 3a/1a4

6.12

BJ'IaIIGTB MIOHATUEM OITMCAHHOM OKOJIO TPCYIrOJIbHHUKAa OKPYKHOCTH,
YMCTb HaXOOIUTb €€ ILICHTDP. [Tonp30BathCs q)aKTaMI/I O TOM, 4YTO
6I/ICC€KTpI/ICI>I YIJI0B TPCYT'OJIBHUKA IICPECCKAIOTCA B O,HHOﬁ TOYKC,
hu O TOM, UYTO CCPCAHMHHBIC IICPICHIUKYJLIPBI K CTOPOHaAM
TPCYIrOJIbHUKA IICPCCCKAIOTCA B OHHOﬁ TOYKC

6.13

Bnagerp mnoHsATHEM KacaTeIbHOM K OKPYXKHOCTH, ITOJb30BATHCA
TEOPEMOM O TNEPHEHAUKYJISIPHOCTH KacaTeJbHOM W  pajauyca,
IIPOBEJAEHHOTO K TOYKE KaCaHMs

6.14

[Tonp30BaTbCsi NPOCTEUIIMMHU T€OMETPUUYECKMMU HEPABEHCTBAMU,
MIOHUMATh UX MPAKTUYECKUN CMBICII

6.15

[IpoBOUTE OCHOBHBIE TE€OMETPUUYECKUE ITOCTPOEHHUSI C IIOMOIIBIO
LUUPKYJIS U JUHEUKH

IIpoBepsiemble IJIEMEHTBI COAEPKAHMS

Kon [IpoBepsieMbII SJIEMEHT COAEPHKAHUS
1 Yuca v BEIYUCTICHUSA
JpoOu OOBIKHOBEHHBIE U JECSATUYHBIC, IEPEXOA OT OAHON (PopMbI 3amucu
1.1 npobeit k apyroi. IloHATHE palMOHATBHOrO 4YMCIIA, 3alUCh, CPABHEHUE,
YHOPSIOYMBAHKUE PALIMOHAIBHBIX YHCE
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Apudpmernyeckue ACHCTBUS C pallMOHAJIbHBIMHU yuciaMmu. Pemenue 3amau

1.2 .
13 pealIbHOM MPAaKTUKU Ha YacTH, HA JpoOu
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpe/AesieHue, NpeoOpa3zoBaHuE
' BBIPKEHUIN HAa OCHOBE OMPEACIICHUS, 3aITUCh OOJIBIIIUX YUCE
14 [IpotieHTHI, 3aMKUCh MPOIIEHTOB B BUAEC APOOU U JpOoOH B BHUE MPOIICHTOB.
' Tpu ocHOBHBIE 3a]1a4 Ha MPOIICHTHI, PEIICHHE 3a/1a4 U3 peaIbHOM MPaKTUKU
15 [IpumMeHeHue TMPU3HAKOB JCIUMOCTH, pPa3JIOKEHUE Ha MHOXHUTEIH
' HATYpPaJIbHBIX YHCEI
16 PeanbHble  3aBUCMMOCTH, B TOM 4YHCJIe TpsMas U  0oOparHas
' MPOMOPIIUOHATEHOCTH
2 Anrebpanueckue BhIpaKeHUs
51 [TepeMenHbBIC, YUCITOBOE 3HAUCHUE BBHIPAXKEHUS C IepeMeHHOM. J[omycTumMbIie
' 3HAYCHUS MEPEMEHHBIX
59 [IpencraBnenre 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHJE (POPMYIIBL
' Boraucaenust mo popmynam
23 [IpeoOGpa3zoBanue OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbBIC
' BBIPAKCHHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM OKA3aTEIIEM
25 OnHowieHsl 1 MHOTOWIEeHbl. CTeneHb MHOrowieHa. CioKeHne, BBIUYUTAHUE,
' YMHOKEHHE MHOIOYJICHOB
@opMysbl COKpPAlIEHHOIO YMHOXEHHUS: KBagpaT CyMMbl M KBagpaT
2.6 | pasnoctu. dopmyna pa3HocTH KBaapaToB. Pa3ziokeHue MHOTOWICHOB
HA MHOXUTEIN
3 VYpaBHeHus
31 VYpaBHeHUE, KOpEHb YypaBHEHHWSA, MpaBHIIa NPEOOpa3oBaHUS YpaBHEHUS,
' PAaBHOCHUIIBHOCTh YPaBHEHHI
39 JIuHeliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YUCIO KOPHEU JMHEUHOTO
' YPaBHEHUS, PEIIEHNE JINHEWHBIX YPAaBHEHUN
33 CocraBiieHHe ypaBHEHUU MO YCJIOBHIO 3ajauu. PernieHue TeKCTOBBIX 3aaay
' C TIOMOIIBIO YPaBHEHHMA
3.4 | JluneiiHoe ypaBHEHHUE C IByMs TIEPEMEHHBIMU U €0 TpapuK
Cucrema AByX JMHEWHBIX YPaBHEHHU C JIByMsl NEPEMEHHBIMH. Perienue
3.5 CHUCTEM YpaBHEHHUM cIocOOOM MOJICTAaHOBKU. [Iprmepsl pereHus: TeKCTOBBIX

3a7a4 C MOMOIIBIK CUCTEM YPaBHEHUM
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Koopnunate! u rpapuku. OyHkunu

4.1 | KoopaunaTta TOYKHM Ha MPAMOU
49 HucnoBble IpOMEXYTKU. PaccTosiHrEe MEXAY NIBYMs TOYKAMU KOOPAUHATHON
' PSAMOI
43 [IpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AOcuucca U opAnHATa
' TOYKH Ha KOOPAMHATHOMU IMJIOCKOCTU
4.4 [Ipumeps! rpadukoB, 3agaHHbIX popMynamu. UTeHue rpadukoB peasbHbIX
' 3aBUCUMOCTCH
4.5 |Ilonstue pyukuuu. I'padux ¢pynxuuu. CBolicTBa PyHKIIMI
4.6 | Jlunelinas ¢pynkuus, ee rpapuk. ['padux Gynkmm y = |X|
47 I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHUHW M CHUCTEM JIMHEHHBIX
' ypaBHEHUI
5 BeposiTHOCTh 1 cTaTHCTHKA
[IpencraBnenue JaHHBIX B BUJE TaOIUI, JuarpaMm, rpaukoB. 3arnoaHeHne
TaOJMI, YTEHUE WM IOCTPOCHHUE auarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 |u kpyrobix). UreHue rpaduKoB pealbHBIX MpoleccoB. H3BieueHue
uHbOpMaIMK U3 AWarpaMM M TaOJIMIl, WCTOJb30BAaHUE U WHTEPIpEeTalus
JTAHHBIX
OnucaTenbHasi CTaTUCTUKA: CpelHee apu(dMeThuyeckoe, MeIuaHa, pa3Max,
5.2 HanOoJIbIIIee U HAMMEHBIIIEE 3HaUeHNs Habopa YHCI0OBBIX TaHHBIX. [IpruMephl
CIIy4alHOW W3MEHYMBOCTH
Cny4aitHelii SKCriepuMEHT (OMBIT) W CiydaiiHoe coObiTHE. BeposTHOCTb
5 |4 HacToTa. Ponb ManoBepOSATHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHIA
' B Ipupone u B obOmecTtBe. MoHeTa M wurpaibHas KOCTb B TEOpUHU
BEPOSITHOCTEN
I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yucno pedep u cymMmapHas
54 crenieHb BepiuH. [IpencraBnenue o ceszHocTH rpada. Llenu u mukist. [lytn
' B rpadax. OO0xom rpada (viimepoB myTh). I[IpencraBmenue 00
OpUEHTUPOBaHHOM rpade. Pemenue 3a1a4d ¢ momombso rpadoB
6 I'eomeTpus
Hauanbnabie nousTusg reomerpun. Touka, mpsiMasi, OTpE30K, J1yd. Yrou. Buasl
6.1 yriioB. BeprukanbHble M CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHHK. [lapanienbHOCTh U IEPIEHIUKYISIPHOCTD TIPSIMBIX
6.2 CummeTtpuunble (Qurypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH.

[Iprmepsl CUMMETPUH B OKPYKAIOIIEM MHUPE
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OCHOBHBIE NOCTPOEHUSI C MOMOILIBIO LUPKYJISl U JUHEHKHU. TpEyroNbHUK.

6.3 .
Bricorta, Mmeanana, 6uccekTpuca, uX CBOMCTBA
6.4 PaBHOOEApEHHBII M  PABHOCTOPOHHUU  TpeyrojabHUKU. HepaBeHCTBO
' TPEYTrOJIbHUKA
6.5 CpoiicTBa W TpHU3HAKA PAaBHOOEIPEHHOTO TpeyronbHHUKa. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBA ¥ TpPU3HAKK MapaUlenbHBIX mpsaMbeix. Cymma  yrioB
' TpeyroJbHUKa. BHEIIHNE yribl TpeyroabHIKa
[IpssmoyronbHBIN  TpeyrodbHUK. CBONCTBO MeEIUWAHBI TPSIMOYTOIBLHOTO
6.7 |TPeyrombHuka, NPOBEACHHON K TunoTeHy3e. IIpu3Hakum paBeHCTBa
' NPSMOYTOJILHBIX TPEYroJbHUKOB. [IpsIMOYTONBHEII TPEYTrOJBHUK C YTIIOM
B 30°
HepaBeHcTBa B TeOMETpUHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPaBEHCTBO
6.8 0 JUIMHE JIOMaHOM, Teopema O OousblieM yrie W OOJbIIe CTOpoHE
TpeyroibHHKa. [lepneHauKysip 1 HaKJIOHHAs
6.9 ['eomerpuueckoe wmecto Touek. buccekTpuca yria u  cepeaUHHBIN
' NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOYEK
OKpy>XHOCTh M KpyI, XOpAa U JAHAMETp, HX CcBoicTBa. B3aumHoe
6.10 |pacmonoxeHue OKpYyKHOCTH u npsiMol. KacatenbHas u cekymas
K OKPY>KHOCTH
6.11 OKpy>XKHOCTb, BIHMCAHHAs B yroy. BrucaHHas W OMHMCAaHHAS OKPYXHOCTU

TPEYroJbHUKA
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8 KVIACC

IIpoBepsiemble TpeOOBaHMA K pe3y1bTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM

NMporpaMmelI
Kon [TpoBepsieMble TTpeIMETHBIE PE3YJIbTAThl OCBOSHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs
pe3yibTaTta
1 Ywcna v BEIYHCIICHUS
Hcrnonb3oBaTh  HAYalbHBIC  TMPEACTABICHHS O  MHOMKECTBE
11 JEHCTBUTEIBHBIX YHCEN JIUI CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHUH,
' M300pakaTh JCHCTBUTEIBHBIC YHCJIA TOYKAMHU Ha KOOPJIWHATHOM
IPSAMOU
[IpuMeHAT, MOHATHE apPU(PMETHYECKOTO  KBAJIpPaTHOTO  KOpPHS,
19 HAXOAUTh KBaJIpaTHBIC KOPHH, HCIOJB3Yysl IPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBIITOJIHATH MPE0oOpa30BaHUsI BRIPAKCHHH, COACPIKAIITUX
KBaJIpaTHbIC KOPHU, UCITOJIb3YsI CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu  OOJBIIMX M MalbIX YHCEI C TOMOIUIBIO
' JECATUYHBIX Apobeit u creneneit yncna 10
2 Anrebpanueckue BhIpOKCHUS
[IpyuMeHsATh TOHATHE CTENEHH C IEeNbIM IoKa3aTejeM, BBITIOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKCHUH, COACPXKAIIUX CTEMEHH C IEIbIM
MoKa3areemM
BeIMONHATE  TOXKIIECTBEHHBIE  MPEOOpa3oBaHUS  PAIlMOHATIBHBIX
2.2 BBIDAKEHUM Ha OCHOBE IIPaBWUJ JCWCTBHUM HAJ MHOTOYJICHAMH
U anreOpandyecKuMU JApOoOsSMH
2.3 PackianpiBaTh KBaIpaTHBIM TPEXUJIECH HA MHOKHUTEIIH
24 [TpumensaTs mpeoOpa3oBaHUs BBIPAKCHUHN NI PEIICHUS Pa3TUIHBIX
' 3a/lay U3 MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEAIbHON MTPAKTUKU
3 YpaBHEHUS 1 HEPABEHCTBA
Pemarte nuHelHbIE, KBaJpaTHbIC YypPaBHEHHUS W PpalMOHAIBHBIE
3.1 yYpaBHEHWsI, CBOASIINECS K HUM, CHCTEMBI JIBYX YPaBHEHUU C JBYMs
epEeMEHHBIMH
[IpoBOaUTE TPOCTEUIINE WCCIACAOBAHUS YPAaBHEHUM M CHUCTEM
3. YpaBHEHHWI, B TOM UHCIE C TPUMEHEHHEM TpaduuecKkux
npecTaBieHni (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WU CHUCTeMa
YPaBHEHHI PEIICHUs, €CITH UMEET, TO CKOJIBKO, W TIPOYee)
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3.3

Ilepexomuth OT cHOBECHOM  (QOpPMYIHpPOBKH 3aJaud K €€
anredpanyecko MOJENM C TOMOIIbI0 COCTaBJICHUS YpPaBHEHMS
WIM CHCTEMbl YPAaBHEHHWI, HWHTEPIPETHPOBaTH B COOTBETCTBHUU
C KOHTEKCTOM 3aJ]auM MOJYyYEHHBIH pe3yabTar

3.4

[IprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH,
peliaTh JUHEUHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOW U UX CUCTEMBI,
naBath  rpaUuecKyr0  WUIIOCTPAllMI0O  MHOXECTBAa  pelIeHUi
HEPABEHCTBA, CUCTEMbI HEPABECHCTB

DOyHKIUU

4.1

[Tonumare M UCMONB30BaTh (YHKIIMOHAIBHBIC TOHATHS U S3BIK
(TepMHHBI, CHUMBOJMYECKHE OOO3HAYECHUS), OMPEACNIATh 3HAUYCHHE
(GYHKIMM 110 3HAYCHUIO apTyMEHTa, ONpeJesaTh CBOMCTBA (hYHKIIUU
1o ee rpauky

4.2

Ctpouth rpaduku syeMEeHTapHBIX (QYHKIUN Buga: Y D;, y = X,

y = X3, y = |X|, onuceBaTh CBOMCTBA YMCIOBOM (QYHKIMH IO €€
rpaduKy

BGpO}ITHOCTB N CTaTUCTHUKA

5.1

W3Bnekats W mpeoOpa3oBbIBaTh HH(DOPMAINIO, MPEICTABICHHYIO
B BHJIC TaOIUII, Tuarpamm, rpaduKoB, TPEACTABIATH JaHHBIC B BUJIC
Ta0IuI, JUarpamMmm, rpauKkoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IMOKa3aTeNeu:
CpPeIHUX 3HAYEHMH W Mep pacceuBaHusi (pa3max, IUCIIEPCHUS
U CTaHJapPTHOE OTKJIOHECHHUE)

5.3

HaxoauThs 9acTOTHlI YMCIIOBBIX 3HAYECHUH M YaCTOTHI COOBITUM, B TOM
YHCJIe 110 pe3yIbTaTaM U3MEPECHUN U HAOIIOACHHMA

5.4

HaxomuTe BepOSTHOCTH CIIy4allHBIX COOBITUH B OMbBITAX, 3Has
BEPOSTHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OIbBITaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

9.5

Hcnonb3oBath  Tpaduueckwe  MOAENU:  JAEPEBO  CIYyYaWHOTO
AKCIIEPUMEHTA, JUarpaMMbl Diljiepa, YUCIOBas psiMast

5.6

OnepupoBaTh MOHATHUSIMU: MHOXKECTBO, MOJMHOKECTBO; BBIMOJIHATH
omepanU¥  HaJ  MHOXECTBaMH: OO0BEIMHEHHE, TepeceucHue,
JIOTIOJITHEHUE; TMEPEUYUCIISITh  BJEMEHThl MHOXXECTB, MNPUMEHATH
CBOMCTBAa MHOXKECTB
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5.7

Hcnonb3oBarh rpauueckoe MPEeACTaBICHUE MHOXKECTB W CBs3el
MEXAY HUMHU JUIsl ONKUCAaHUS TPOLECCOB U SIBICHUH, B TOM YHCIIE
OpU pEeLIeHUH 3a]a4 U3 APYTrux y4eOHBIX IPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3HaBate OCHOBHBIC BUJbl YCTBIPCXYT'OJIbHUKOB, UX 3JICMCHTEI,
MOJb30BAaThCsl HX CBOMCTBAMHU Inpn pCIlICHNH TCOMCTPHYCCKHUX
3agad

6.2

[TpuMeHAT, CBOWCTBA TOYKH TEPECCUCHUS MEIHMAH TPEYrOJIbHUKA
(LleHTpa Macc) B pelieHuu 3a/1a4

6.3

Brnanerp noHATHMEM CcpeaHEW JIMHUKA TPEYTrOJIbHUKA W TpaIelu,
OPUMEHATh UX CBOMCTBAa IpPU PEUIEHUUM TIEOMETPUYECKHX 3aaad.
[Tone30BaTbes TeopeMon daneca U TeOpeMOr O MPONOPLHUOHAIBHBIX
OTpE3KaxX, IPUMEHSTh UX JJI PELICHUS MPAKTUYECKHUX 3a7a

6.4

[IpumensATh mnpu3HaKW MOAO00US TPEYrOJbHUKOB B  PEIICHUU
reOMETPUYECKUX 3a7ad

6.5

[Tonb3oBarbest Teopemoit [ludaropa s pemieHus reoMeTpUIeCKUX
U 1npakthuyeckux 3amady. CTpouTh MaTeMaTU4YECKyl0 MOJIEIb
B MMPAKTUYECKHX 3a]]a4aX, CAMOCTOSITENILHO JIeTIaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIINE JITTUHBI

6.6

Binaners moHATHSIMHM CUHYyCa, KOCHMHYCAa M TaHIT€HCa OCTPOrO yria
IIPSIMOYTOJIBHOTO TpeyrosibHUKa. I[loiap30BaTbecsi 3TUMM MOHATHSIMU
JUISL PELLICHUS ITPAKTUYECKUX 3a/1a4

6.7

Boruucnsats  (pa3nuuHbIMU - CcIIOCOOaMM) IJIOMIAAL TPEYroJbHUKA
U ITUIONIAJIM MHOTOYTOJIbHBIX (uryp (moap3ysch, Te HEOOXOIUMO,
KaJIbKYJATOPOM). [IpUMEHATh MOJyYEHHbIE YMEHUSI B MPAKTUYECKUX
3a7a4ax

6.8

Brnanerp  MNOHATHSMHM ~ BOMCAHHOTO M LEHTPAJbHOIO  yrija,
UCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX yriaX, yrjiaX MeXAy XopAamu
(cexymmmu) M yriie MeXJy KacaTeIbHOM W XOpAOW MpHU pPElICHHUU
FEOMETPUYECKUX 3a/1a4

6.9

Brnagers mNOHSATMEM ONMCAHHOTO YETHIPEXYTOJBHHUKA, IPUMEHSTH
CBOMCTBA OMKMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHNUHN 3a]1a4

6.10

[IpuMeHAT, MNOJYYEHHBIC 3HAHWS HA TPAKTHKE — CTPOUTH
MaTEMaTUYECKUE MOJICJIM ISl 3a7lad PEAIbHON KW3HU W MPOBOIUTH
COOTBETCTBYIOIIIME  BBIUYMCICHHUA C  TNPUMEHEHHEM  IOJA00Ms

U TPUTOHOMETPUU (ITOJIB3YSCh, TJI€ HEOOXOANMMO, KaJbKYJISITOPOM)
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IIpoBepsieMble 3J1eMEHTHI COlEPKAHNUS

Kon [IpoBepsieMbIl 3JIEMEHT CONEPKAHUA
1 Uucna v BEIYUCICHUA
11 KBaapatueiii kopenb u3 uucna. [loHstue 00 HppanMOHATIBLHOM 4YHUCIIE.
' JlecaTuuHble IPUOIMHKEHUST UPPAITUOHATBHBIX YHCE
CgoiicTBa apu(pMeTUUECKUX KBaJpaTHBIX KOpPHEH U HX MPUMECHEHHUE
1.2 |k mnpeoOpa3oBaHHWIO  YHCIOBBIX  BBIPAXKEHUM U BBIYUCIICHUSIM.
JleMCTBUTEBHBIE YHCTIA
1.3 | Crenensb c 1eqbIM NIOKa3aTesaeM U ee cBoiicTBa. CTaHAapTHAs 3aMUCh YUCIIA
2 Anrebpanueckue BhIpaXeHUs
51 KBampaTHbiii  TpexusieH,  pa3joKEHHE  KBaJIpaTHOTO  TpEX4wieHa
' Ha MHOXXHTEJIH
2.2 | AnreGpandeckas Apo6s. OCHOBHOE CBOMCTBO anreOpandeckoit Apoou
2.3 | CnoxxeHue, BBIYUTaHUE, YMHOKEHUE, JIEIICHUE anreOpandeckux apooei
2.4 | PannonanbHbIE BHIpOXKEHUS U UX MTpeoOpa3oBaHue
3 VYpaBHEeHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, Qopmyna KOpPHEM KBaJpaTHOrO YpaBHEHUS.
' Teopema Buera
3.2 Pemenune ypaBHEeHUH, CBOISIIIMXCS K JJUHEMHBIM U KBaAPaTHBIM
3.3 | IIpocreiimme npoOHO-pallOHANIBHBIC YPAaBHEHUS
['paduueckas uHTEpIpeTallvg YpaBHEHUHN C IBYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPAaBHEHUM C ABYMs nepeMeHHbIMHU. [IpruMepsbl penienus cucrem
HEJIMHEUHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU
3.5 | Pemienue TeKCTOBBIX 3a7a4 aNreOpandecKuM Crocooom
3.6 | YwucrnoBbie HEpaBEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOW MEpEMEHHOU
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 | JluneitHbie HEPABEHCTBA C OHOW MMEPEMEHHON
3.10 | Cucrembl TUHEWHBIX HEPABEHCTB C OAHON NMEPEMEHHON
4 DOyHKIUU
41 [lonsitue ¢dyuknuu. OO6nacTh oONpeAeieHUss M MHOXKECTBO 3HAYCHHI
' dbynkuun. CnocoOsl 3aanust GyHKIHMA
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4.2

I'padux pynkunu. Urenue cBOMCTB PyHKIMU 1O €€ rpaduKy

4.3 | Ilpumepsl rpadukoB (PYHKIMI, OTpaKarOIIMX PeaIbHbIE TPOLIECCHI
4.4 OYHKIMY, OMKCHIBAIOLIME TPSIMYI0 M OOpaTHYIO MPONOPIMOHATILHBIE
' 3aBHCUMOCTH, UX TPapUKH
45 | Oyakuuny=X% y=x3
4.6 | dyukiuu Y OafX, y =X
4.7 | I'paduueckoe perieHue ypaBHEHUM U CUCTEM YpPaBHEHUIM
) BeposiTHOCTh 1 cTaTUCTHKA
5.1 |IIpeacraBieHue JaHHBIX B BUJE TA0JIHULI, [UarpaMm, rpadukoB
5 o MHOXeCTBO,  3JE€MEHT  MHOXECTBa,  MNOJAMHOXecTBO.  Omnepanuu
' HaJ MHOKECTBaMH: 0OBbEMHEHUE, TIEPECEUEHUE, JOMOIIHEHNE
53 CpoiictBa  omepanuid  HaJ  MHOXECTBaMHU: NepeMEeCTUTENIbHOE,
' COUeTaTeNbHOE, paclpeeIuTeIbHOE, BKIIOUCHUS
54 Hcnonb3oBanue rpapuyeckoro mpecTaBiICHUS MHOXKECTB JJIA OMUCAHUS
' pEeanbHBIX MPOLECCOB U SIBJICHUM, IIPU PEIICHUU 3a/1au.
5c N3mepenue paccenBaHusl JaHHbBIX. J(Hcnepcust U CTaHIAPTHOE OTKIOHEHHE
' YHUCJIOBBIX HA0OPOB. JlnarpamMmma paccenBaHuUsI
DOnemMeHTapHble COOBITUSl ciay4yallHOTO ombita. Ciy4aifHble COOBITHS.
56 BepositHoctt  coObITUiA. ONBITEI ¢ PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
' coObrtusiMu.  CoydaiiHpld  BeIOOp. CBSI3b  MEXAY MaJOBEPOSTHBIMU
U TIPAKTUYECKHU JOCTOBEPHBIMHU COOBITUSIMHU B IIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa JAEpEBbEB: EAUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 |BHCSYEH BEpIIMHBI, CBSI3b MEXKIY YHCJIOM BEpIIMH W YHCIOM pebep.
[IpaBuio ymHoxkeHus. Pemenne 3axau ¢ moMonisio rpados
[IpotuBomnonoxueie  coObiTus. uarpamma Ditnepa. OObenuHeHue
5.8 u nepecedeHne cobbiTuii. HecoBmecTHble cOObITHS. DoOpMyrna CIOXKEHUS
BEPOSITHOCTEN
5.9 YcnoBHas BeposiTHOCTb. [IpaBuino ymHoxkenus. HezaBucumMble COOBITHS
[IpencraBnenne sSKcOepuMEHTa B BHAE JAcpeBa. Pemienue 3amad
5.10 |Ha HaxOXJCHHE BEpPOSATHOCTEH C IIOMOIIBIO JIepeBa CIy4alHOTO
AKCHEPUMEHTA, UarpaMm Jiepa
6 I'eomeTtpus
6.1 UYeteipexyronpauku. [lapannenorpamMm, ero npu3Haku U CBOKMCTBA
6.2 | [IpsmoyrosbHHK, poMO, KBapaT, NX MPU3HAKH M CBOMCTBA
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Tpanmeuus, paBHOOOKas  Tpameuus, €€ CBOWCTBA MW  MPHU3HAKHU.

6.3
IIpsamoyromnbHas Tpanenus
6.4 Meron yasoenuss Menuansl. LlenTpanbHas cumMmerpus. Teopema Daneca
' U TEOpeMa O MPOMOPILUOHATBHBIX OTPE3KAX
6.5 | Cpennue nTuHUM TpeyroibHUKA U Tpanenuu. LleHTp macc TpeyroiapHuKa
6.6 [lonobue TpeyronbHUKOB, Kod3(ppuuuent nomobus. I[lpuzHaku nomodus
' TPeyrojabHUKOB. [IpuMeHeHne nogo0us Npyu peleHuu NpakTUYECKUX 3a1au
6.7 @opmynbl Ui IUIOWAAM  TPEYrojbHUKa, MapajienorpaMma, pomoba
' U TPAICIHH
6.8 CpoiictBa miomaaeid reomerpuueckux @uryp. OTHOLIEHHE MIIOIIAIeH
' HOJ00HBIX QUTYD
6.9 Brrumncnenue miuomaaei TpeyroJbHUKOB U MHOTOYTOJILHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune Tteopembl I[ludaropa mpu pemeHun
' NPaKTUYECKUX 3a/1a4
CuHyc, KOCHMHYC, TaHT€HC OCTPOrO yrjia MpsSMOYTIOJBHOTO TPEYTrOJIbHHKA.
6.11 | OcHOBHOE TpPUTOHOMETPHUYECKOE  TOXKIECTBO. TpUrOHOMETpHYECKHE
dbynakuun yriaoB B 30°, 45° u 60°
6.1 BrincanHble M IeHTpaJIbHBIE YIJIBI, YIOJ MEXAY KacaTeJbHOM W XOpAOH.
' VYTael MeXAY XOpJaMH U CEKYLLIUMU
6.13 | BoucaHnHbpIe U ONMMCAHHBIC YETHIPEXYTOJIHBHUKH
6.14 B3aumHoe pacnolsioxkeHue NOBYX OKpyKHOcTel. KacaHue OKpyX HOCTEH.

OO61mume KacaTenbHbIE K IBYM OKPYKHOCTSAM
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9 KJIACC

IIpoBepsiemble TpeOOBaHMA K pe3y1bTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM

NMporpamMmabl
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs
pesyJibrarta
1 Uwucna v BEIYUCIICHUS
11 CpaBHUBaTh W YNOPSIOYMBATH PAlMOHAIBHBIE U HPpPAIlMOHAIBHBIC
' yucia
BrinonnsaTe apudmMernueckue NeMCTBUS C palliOHATbLHBIMU YHUCIIaMH,
1.2 codeTas YCTHbIE M MUCHMEHHBIC MPHUEMBI, BBIMOJHATH BBIYUCICHUS
C UPPALMOHAIBHBIMUA YHUCIIAMH
13 Haxonuth 3HaueHHs CTENEHEW C IeIbIMH TMOKa3aTeNIIMU U KOPHEH,
' BBIYHCIISITH 3HAUCHUS YHMCIIOBBIX BBIPAKEHUM
14 OKpyrnaTh  JACHCTBUTENIBHBIC  YWCJA,  BBIIOIHATH  MPUKUAKY
' pe3yibTaTa BEIYMCIEHUMN, OLIEHKY YUCJIOBBIX BBIpaKEHUN
2 YpaBHEHUS U HEPABEHCTBA
51 Pemlate nMHEVHBIE W KBAaJApaTHBIE ypAaBHEHUSA, YpaBHEHWS,
' CBOJISIIIMECS K HUM, TPOCTEHIITNE IPOOHO-pallMOHATbHbIE YpaBHEHUS
Pemath cucTteMsbl ABYX JUHEHWHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI ABYX YPAaBHEHUI, B KOTOPBIX OHO YPABHEHUE HE SIBISAETCS
JIMHENHBIM
Pemate TexcTOBBIE 3a/auu anreOpandecKuM CIIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUS YpPaBHEHUS WU CHUCTEMBI JIBYyX YpPaBHEHUU C JBYMs
EPEMEHHBIMU
[IpoBOaUTE TPOCTEUIINE WCCICAOBAHUS YPAaBHEHUM M CHUCTEM
YpaBHEHHI, B TOM UHCIE C NOpPUMEHEHHEM TpaduuecKkux
2.4 IIPEACTABICHUN (Hanpumep, YCTaHABJIUBATb, MMEET M
YpaBHEHUE WM CHCTEMA YpaBHEHHUM pEIIeHUs, €CIU HMEET,
TO CKOJIBKO)
Pemiatb  nuHElHbIE HEpPaBEHCTBA, KBAJpPAaTHbIE HEPaBEHCTBA,
2.5 N300pakaTh peIIeHNe HEPABEHCTB HA YMCIIOBOM MPSMOH, 3aMChIBATh
pelIeHre ¢ MOMOIILI0 CUMBOJIOB
26 Pemiath cuctembl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
' BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh pelIeHUuE
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CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C MIOMOIIIBXO CUMBOJIOB

2.7 Hcnonb30BaTh HEpaBEHCTBA MPU PELICHUH PA3IMYHBIX 3a]1a4
3 OyHKIHIH
PacriosnaBath ~ (QyHKIMM  HW3yYEeHHBIX  BHJAOB.  I[loka3wIBaTh
CXEMAaTHUYECKH  pACIIOJIOKEHUE Ha KOOPAMHATHOM  IUJIOCKOCTH
k
3.1 rpadukoB Gyukuui Buga: y = kx, y=kx+b, yl=,y=ax?+bx+c
X
B 3aBUCUMOCTH OT 3Hau€HUH KO3(PPUIMEHTOB, OMHUCHIBATH CBOICTBA
byHKIMI
[loka3piBaTh CXEMATUYECKH pPACHOJIOKEHUE HA KOOPJUMHATHOM
3.2 IJIOCKOCTH TpaduKoB GPyHKIMA Buaa Y D«/; , Y = [X| u onmceIiBaThH
cBoOiCcTBa QYHKIIUN
Ctpoutrhb W wm300pakaTh CXEMaTHYECKH TpadUKH KBaJAPAaTHUYHBIX
3.3 (GyHKIIMH, ONMUCHIBATH CBOMCTBA KBAJAPATUYHBIX (QYHKIUMHA MO HUX
rpadukam
PacnioznaBath kBagpatuuHyro GyHKUHIO 10 (OpMyse, NPUBOAUTH
3.4 IpUMepbl KBaApPAaTUYHBIX (PYHKIMH U3 pealbHOW KHU3HHU, (U3MKH,
reOMEeTpUu
4 ApudmeTndeckas 1 reoMeTpUIeCKas MPOrpecCHH
41 PacnioznaBath apudmeTHueckyr0 M TeOMETPUUYECKYI0 MpOrpeccuu
' Y pa3sHBIX CIIOCO0aX 3aJaHus
BbINONHATE BBIYMCIICHUS C HCIOJb30BaHUEM (GOpMyNT N-TO djeHa
4.2 apu(PpMETUIECKOW M TEOMETPUYECKOW MPOTPecCHil, CyMMBI MEPBBIX
N 4JICHOB
43 N300paxkath 4iIeHBI TOCIEIOBATEILHOCTA TOYKAMU Ha KOOPIMHATHON
' TUIOCKOCTH
Pemats 3amaum, CBsA3aHHBIC C YUCIOBBIMH IIOCJIEIOBATEIHLHOCTIMH,
4.4 B TOM 4YHCIIE 33Ja4yd M3 PEAIbHOW KHU3HU (C HCIOJIb30BAHUEM
KaJbKYJISITOPA, ITUGPOBBIX TEXHOJIOTHH)
5 BepositTHOCTh M cTaTHCTHKA
W3Bnekath w mpeoOpa3oBbIBaTh WHGOPMAIMIO, TPEICTABICHHYIO
5.1 B pPa3JIMYHBIX MCTOYHHMKAX B BHJI€ TaOJuUL, Auarpamm, rpadukos,

MIPEJICTABMIATh JaHHBIC B BUJIC TAOJIHIL, TUarpaMm, TpauKoB
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5.2

Pemiate 3amaun opraHu3oBaHHBIM MEPEOOPOM BapPUAHTOB, a TaK¥Ke
C UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI U METO/IOB

5.3

Hcnonp3oBaTh OmMUCaTeIbHbIC XAPAKTCPUCTHKU JIJII  MAacCUBOB
YHCIOBBIX JAHHBIX, B TOM YHCJC CPEIHUC 3HAUCHUS W MEpPBI
paccenBaHUsI

5.4

Haxoauth 4acTOThl 3HAYEHUN M YacTOTHl COOBITHS, B TOM YHUCIE
MOJIB3YSICh Pe3yJbTaTaMy MTPOBEACHHBIX U3MEPEHHUMN U HAOIIOCHUN

5.5

HaxoauTh BEpOSTHOCTH CIIy4allHBIX COOBITHH B M3YYEHHBIX OIBITAX,
B TOM YHCJIE B OIBITAX C PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMHU
COOBITUSIMU, B CEPHUSIX HMCIBITAHUN JI0 MEPBOrO ycClexa, B CEepUiX
VCHIbITAHUN bepHyIun

5.6

NmeTs mpencraBieHue O CIlydalHOW BEJIMYMHE U O PaCIpPEleNICHUU
BEPOSITHOCTEN

5.7

Nmeth mpeacTaBieHre O 3aKOHE OOJBIINX YUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4aHOH HM3MEHUYMBOCTH M O POJU 3aKOHA
OOJIBIIIMX YHCEN B IPUPOJIE U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C UX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTrOJbHUKA
(«pereHue MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY ). Haxomuts
(c TOMOIIBIO KAJBKYJIATOpPa) JUIMHBI W YIJIBI JUISI HETaOIUIHBIX
3HAUYCHUU

6.2

[Tonp30BaTbCs dbopmymnamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECCTBOM U1 HAXOKJIEHUS COOTHOLICHUU
MEK1y TPUTOHOMETPUYECKUMU BEJTUYMHAMU

6.3

Hcnonb30Bath TEOpEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXKJICHUS
PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PEUIEHUE TPEYrOJIbHUKOBY),
IIPUMEHSATh UX IIPU PELICHUU T€OMETPUUYECKUX 3a7a4

6.4

Brnageter mousTHAMEH TIpeoOpa3oBaHUS MOA00MS, COOTBETCTBEHHBIX
2JIEeMEHTOB TOM00HBIX (uryp. I[lomp30BaThCs CBOMCTBAMU TOM00MS
IPOU3BOJIBHBIX (DUTYP, YMETh BBIYHMCISATH JJIUHBI U HAXOJIWUTH YTJIIbI
y o1o0HBIX ¢uryp. [IpuMeHsITh CBOMCTBA MOAOOUS B IPAKTUICCKUX
3amavax. YMEThb TNPUBOAWTH MPUMEPHl  MOJOOHBIX  (GHUTYp
B OKPYKarOIIEM MHUpPE

6.5

[Tonp30BaThCcsi TEOpeMaMu O TMPOM3BEACHUU OTPE3KOB  XOPII,
0 TIPOM3BEACHUM OTPE3KOB CEKYIIINX, O KBaJpaTe KacaTeJIbHOM
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6.6

[lonb30BaTbCcsi  BEKTOpaMH, IOHMMAThb WX  IE€OMETPUYECKHI
U (U3MYECKUI CMBICI, MPUMEHATh UX B PEUICHUU T'€OMETPHUUYECKHX
U puznyeckux 3anad. [I[pumMeHsaTh cKalipHOE MPOU3BEEHUE BEKTOPOB
JUISl HAXOKJICHUSI JJIMH U YTJIOB

6.7

Ilonb30BaThbCcsl METOAOM KOOpAWHAT Ha INIOCKOCTH, IPUMCHATL €TI0
B pCIICHUHN IT'COMCTPUYICCKUX U NPAKTHUYCCKUX 3ada4

6.8

BH&I[GTB ITOHATHUAMHU IIPaBHUJIBHOT'O MHOTOYI'OJIbHHUKA, JAJIMHBI
OKPYKHOCTH, IOJIHWHBI AYI'M OKPYKHOCTU H paHHaHHOﬁ MCpPBI YTJIa,
YMETh BBIUMHUCIEATH ILJIOHIAAb Kpyra H C€Tro YacTeu. HpI/IMeHSITB
MMOJIYYCHHBIC YMCHHUS B IPAKTUYCCKUX 3aavdax

6.9

HaxoauTe ocu wiu HeHTpbl CHMMETPUU GUTYp, IPUMEHSTh TBUKEHUS
IJIOCKOCTH B MPOCTENIINX CIIydasiX

6.10

[IpuMeHATP TMONY4YEHHbIE 3HAHUSA Ha NPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUEe MOJEIU I 3a/Ja4 peajbHOW JKU3HU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIUYMCJICHUS C  TNPUMEHEHHEM  Moao0us
U TPUTOHOMETpUYECKUX (YHKIUN (MONb3YysCh, TJAe HEOO0XOIUMO,
KaJIbKYJIITOPOM)

IIpoBepsieMble 3JIeMEHTBHI COIePKAHUS

Kon [IpoBepsieMblld 3IEMEHT COJIEPIKAHUS
1 Yucna ¥ BBIYUCIICHUS
11 PanmionanpHbIe YncIa, HppallMOHAIbHBIC YHCTIa, KOHEYHBIC U OCCKOHEYHBIC
' JCCATHYHBIC IPOOH
MHOXECTBO JEHCTBUTCIBHBIX UMCEJI, JCHUCTBUTCIBHBIE YHCIA Kak
19 OCCKOHEUHBIE IECATHYHBIE IpoOW. B3amMHO OJHO3HAYHOE COOTBETCTBHE
' MEXIY MHOXXECTBOM JEMCTBUTEIIBHBIX YHMCEI M KOOPAWHATHOW MPSIMOM.
CpaBHeHHE JEWCTBUTEIBHBIX YUCEI
1.3 ApudmeTniyeckue IeHCTBUS C ACHCTBUTEIBHBIMH YHCIIAMHU
N3mepenus, npuOImKkeHus, OICHKHA. Pa3mepsl 0OBEKTOB OKPYIKAIOIIETO
14 MHUpA, JJIMTEIHHOCTh MPOIIECCOB B OKpyXkarwiieM wmupe. [IpubdmmkenHoe
' 3HAYEHWE BEJIWYMUHBI, TOYHOCTh TNpUOMKeHus. OKpyrieHue Yuced.
[Ipuknaka u OLleHKA pe3yabTaTOB BHIYMCIICHUN
2 VYpaBHEeHUS U HEpPABEHCTBA
2.1 | YpaBHEHUS C OTHON MEPEMEHHOM
2.2 JIuneitHoe ypaBHeHUE. PenieHne ypaBHEHHM, CBOISIIIUXCS K JTUHEMHBIM
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2.3

KBangpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIINXCS K KBAAPATHBIM

buxBanpatHoe ypaBHeHue. IIpuMmepbl pemieHHs YpaBHEHUM TpeTbeu

24 1 YETBEPTOU CTENEHEN PA3I0KEHUEM HA MHOXKUTEIU
2.5 | Pemenue qpoOHO-paniMOHAIbHBIX YpaBHEHUN
2.6 Cucrtembl ypaBHEHUI
2.7 | YpaBHeHHUE C ABYMs IEPEMEHHBIMU U €ro rpauk
2.8 | Pemenue cucTem JABYX JTUHEUHBIX YPAaBHEHHU C ABYMS IEPEMEHHBIMU
29 PemeHUI/Ie CHUCTEM JIBYX YpaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe —
BTOPOU CTETICHU
2.10 |I'paduueckas uHTEpIpETALUSI CUCTEMBI YPABHEHHH C ABYMS IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 33J1ayu aireOpanvdecKuM CrIocOOOM
2.12 | YucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemenne muHEWHBIX HEPABEHCTB C OJHOW NIEPEMEHHOMN
2.14 | PemeHue cucteM JIMHEHHBIX HEPABEHCTB C OJHOM TIEpeMEHHOMN
2.15 | KBagpaTHbie HEpaBEeHCTBA
516 ['paduueckas mHTEpHIpETAIlMsl HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
' epeMEHHBIMH
3 OyHKIIUN
31 Ksampatnunas ¢ynkius, ee rpaduk u corictBa. [lapaboma, KoOOpAUHATEI
BEPIITUHBI TapadoJIbl, OCh CHMMETPUH TTapadoJIbl
3.2 |I'padpuku dynxmmii y = kx, y = kX + b u ux cBoiictsa
3.3 |I'paduxu pynkumit Y - e X3 M MX CBOMCTBa
3.4 |I'paduxku QyHKIMH Y D-\/; , Y = |X| m ux cBoiicTBa
4 UucnoBble MOCIE0BATEIbHOCTH
Onpenenenue u crmocoObl 3aJaHUS YHUCIIOBBIX TOCIEAOBATEIBHOCTEH.
4.1 3agaHue TOCIEA0BATEIbHOCTH pEKyppeHTHOU GdopMynoil u dopMyoi
N-TO wieHa
4.9 Apudmernyeckas mporpeccusi. @opmynsl N-ro wieHa apudMeTHIECKOU
' MPOTrPECCUU, CYMMBI MEPBHIX N YICHOB
43 I'eomerpuueckass mporpeccusi. PopMmynbl N-r0 YjJ€HA TE€OMETPUUYECKOU

IpOrpeCcCuu, CyMMBI IIEPBLIX NN YWICHOB

135



N300pakeHre 4I€HOB apu(PMETHUYECKOW M TeOMETPUUYECKOM MPOrpeccHii

4.4 TOYKaMHM Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHMHBIN U 3KCHOHEHUUAIbHBIN
poct
4.5 | CHoXHbI€ MPOLICHTHI
5 BeposiTHOCTh U cTaTUCTHKA
[IpencraBnenue naHHBIX B BuUje Tabmui, auarpamMmm, rpaduKoB,
5.1 UHTEpOpeTaluss JaHHbIX. YUTeHHEe U TMOCTPOCHUE TaOJull, JuarpaMmm,
rpaMKOB MO peaIbHbIM JaHHBIM
5.2 [TepecTtanoBku u pakropuan
5.3 CoueTraHus ¥ 9UCJIO COYETAaHUN
5.4 Tpeyronsauk [lackans. Pemienne 3a1a4 ¢ UCMoaIb30BaHMEM KOMOUHATOPUKH
5c I'eomeTpuueckas BeposTHOCTh. CiryyallHBI BBIOOP TOYKM W3 (UTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 Iy OKPYKHOCTH
5.6 UcnbiTanue. Ycnex u Heynada. Cepus UCIIBITAHUM 0 MEPBOTO ycrexa
57 Cepust ucnieiTanuii bepaymm. BeposSTHOCTH COOBITHI B CepUU MCTIBITAHUN
' bepnymm
5.8 CrnydaiiHasi BEIMYMHA U paclpeiesIEHUE BEPOSTHOCTEN
59 MaremaTtnueckoe oxkujaaHve U gucrepcusd. [IpuMepbl mMaTeMaTHYECKOTro
' 0’KHMJIAHUSI KaK TEOPETUYECKOTIO CPEHETO 3HAUEHUST BETUUYHHBI
510 MaremaTH4eCcKOEe OXHIAAHUE W JTHUCIIEPCUSA CIIYYaliHOM BEJIMYUHBI «UUCIIO
' YCIIEXOB B CEPUH UCTIBITAaHUN bepHyin»
511 [TonsiTre o 3akoHe OONBIINX YncelN. M3MepeHne BEpOATHOCTEH C ITOMOIIBIO
' gacToT. Posb 1 3HaYeHHe 3aK0Ha OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE
6 I'eomeTpus
6.1 Cunyc, kocumHyc, TaHrenc ymoB or O go 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOK1eCTBO. DOpMyIIbI IPUBEAECHUSA
Pemienne TtpeyronbHukoB. Teopema KOCHHYCOB W TEOpeMa CHHYCOB.
6.2 Pemenne mnpakTMueckuMx 3amad ¢ MCIOJB30BAHUEM TEOPEMBbI KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 | I[IpeoGpazoBanue momoous. [lomodbre coOOTBETCTBEHHBIX MIEMEHTOB
6.4 TeopemMa O NOpPOU3BEACHHUH OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEICHUU
' OTPE3KOB CEKYIINX, TEOPEMA O KBAIpaTe KacaTEIbHOU
6.5 Bekrop, nnumHa  (MOIyJb)  BEKTOpa, COHANpPaBJICHHBIE  BEKTOPHI,

IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPHBI, KOJUIMHCAPHOCTH BCKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpalMH HAA BCKTOPaMH. Paznoxenue BCKTOpa
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

Koopaunatel Bektopa. CkajasipHOE NPOU3BENECHUE BEKTOPOB, IPUMEHEHHE

6.6
JUTS HAXO0XKICHUS JUTHH U yTJIOB
JlekapTOBbI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IIPAMOU U OKPYKHOCTH

6.7 | B KOOpAMHATAX, TIEPECCUCHUE OKPYKHOCTESH M MPAMBbIX. MeTO KOOpAHHAT
U €T0 MPUMEHEHHE

6.8 | [IpaBuibHBIE MHOTOYTOJIBHUKH

6.9 JlnnHa okpy>KHOCTHU. ['pajycHast 1 paguaHHasi Mepa yriia, BBIYHCICHUE JTHH
IyT OKPY>KHOCTEN

6.10 | [lmomaae Kpyra, CeKTOpa, CErMeHTa

6.11 JIBI)KEHUSI TUIOCKOCTH W BHYTPEHHUE CUMMETpuu (uryp (d1memMeHTapHBIC

npeactanienus). [lapannensHbiil nepeHoc. [loBopot
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IMEPEYEHB (KOAU®UKATOP) IPOBEPSEMbBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS U SDJIEMEHTOB
COJIEP)KAHMS IO MATEMATHUKE

JUis IpoBEEHUS] OCHOBHOI'O TOCYJapCTBEHHOT'0 IK3aMEHa 10 MaTeMaTHKe (fajee —
OI'D mno MaremaTHke) HCHOJB3YETCS MepedeHb (KOAM(PUKATOpP) MPOBEPAEMbBIX

TpeOboBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 0OpPa30BaTENbHON MPOrpaMMBI

OCHOBHOI'O O6H_IGFO 06pa3013aH1/151 " 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha OI'D mo mMaremMaTnke TPeOOBAaHHUSI K pe3yJbTAaTaM OCBOCHUA
OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

Kon
IPOBEPSAEMOTO
TpeOoBaHUs

[TpoBepsieMbie TpeOOBaHUS K MMPEIMETHBIM pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe DI'OC

1

YMeHue ornepupoBaTh IMOHATHUSMHU: MHOXECTBO, ITOJAMHOXKECTBO,
omepaluu HaJ MHOXXECTBAMH; YMEHHE ONEPUPOBATh MOHITUSIMH:
rpad, cBs3HBIA Tpad, NEepeBO, LUKI, MPUMEHITh UX MPU PEIICHUU
3a/lay; yMEHHE UCIOJIb30BaTh rpaduueckoe MpeiCTaBIeHne MHOKECTB
JUISl OTIMCAHUSI PEAIbHBIX MPOLECCOB U SIBJIEHUM, IIPU PEIICHUH 3a4a4
U3 IPYruX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACICHUE, AKCUOMA, TEOpEMa,
JIOKa3aTeNbCTBO; YMEHHUE paCllO3HABaTh WCTHUHHBIE M JIOXKHBIC
BBICKA3bIBaHMS, IMPUBOJIUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHMS U OTPULAHUS BbICKA3bIBAaHUI

YMeHue OnepupoBaTh MOHATUSAMH: HATypPaJIbHOE YHUCIO, IMPOCTOE
U COCTaBHOE YMCIO, JAECIUMOCTh HATYPAJIbHBIX YHUCEI, IPU3HAKU
NEIUMOCTH, II€JI0€ YHCI0, MOJYJIb YHUCJa, OOBIKHOBEHHas ApPOOb
U JECATUYHAS 1p00b, CTAHTAPTHBIN BUJ| YHCIIA, PAIIMOHAIBHOE YHCIIO,
UPpAlMOHAIBHOE YHCIIO, apu(PMETHYECKUH KBaJPATHBIM KOPEHb;
YMEHHME  BBINOJHATH  JEUCTBHS €  YUCIAMHM, CpPAaBHHUBATh
U yOOPSAOYMBATH YHCIA, NPEACTABISITH YWCIA HAa KOOPAMHATHOU
IPSIMOM, OKPYIUISTh YHCIA; YMEHUE J€JIaTb NPUKUAKY W OLECHKY
pe3yJibTaTa BBIYMCICHUN

YMeHune onepupoBaTh MOHITHUAMU: CTENEHb C LEIbIM MOKAa3aTEleEM,
apudMeTHUYEeCKUN KBAaJPAaTHBIA KOPEHb, MHOTOUJIEH, alreOpandeckas
IpoOb, TOXKJAECTBO; 3HAKOMCTBO C KOPHEM HaTypajlbHON CTENeHU
OoJibllle E€MHUIIBI, YMEHHE BBINOJHITH pacdeThl Mo (opMmynam,
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npeoOpa3oBaHusl  LEJNbIX, JIpPOOHO-pAlMOHAIBHBIX  BBIPAXKEHUIN
U BBIPAKEHUN C KOPHSAMHM, Pa3I0KEHHE MHOTOUYIEHA HAa MHOKHUTEIH,
B TOM YHCJIE€ C HCHOJIb30BaHUEM (POpPMYJ Pa3HOCTH KBAAPATOB
U KBaJIpaTa CyMMBbI U Pa3HOCTU

YMeHue onepupoBaTh MOHATHSIMHU: YHCIOBOE PaBEHCTBO, YPABHEHUE
C OJHOM IIEPEMEHHOW, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOI; YMEHHE PEIIATh JIMHENHBIE U KBAJAPATHBIE YPABHEHUS,
TPOOHO-PAIIMOHANIbHBIC YPABHEHUS C OJHOW MEPEMEHHOW, CUCTEMBI
JBYX JINHEWHBIX YPaBHEHUM, IMHEWHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJlpaTHble M JPOOHO-palMOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
NEPEMEHHOM, B TOM YHUCJIE IPU PEIICHUH 3a/1a4 U3 APYTUX NPEIMETOB
U TPaKTUYECKUX 3a7a4y; YMEHHUE UCIOJb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh IIJISi M300payK€HUsl pelleHUui
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHHe oneprpoBaTh MOHATUAMHK: QYHKIUSA, TpaguK QYHKIIUH, HYJIH
byHKITNH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHMs, YOBIBaHMS, HAWOOJbIICE W HAWMCHBIIECEC 3HAYCHUS
GyHKIHM; yMEHUE OTIepUPOBATH TIOHATHSIMH : npsiMast
NPONOPIMOHANBHOCTh,  JMHEWHass  (QYHKIUS,  KBaJpaTHYHAsS
dbyHKIMA, 0OpaTHas MPOMOPIMOHAIBLHOCTh, Tapabosa, rumnepboa;
yMEHHE CTPOUTh Tpaduku (QYHKIUH, HCIOIB30BaTh TpaduKu
VIS OTMpeAeNieHUs  CBOWMCTB  MPOIECCOB M 3aBUCHUMOCTEH,
JUIS pEelICHUsl 3alad M3 APYruX Y4eOHBIX MPEAMETOB U PEabHOM
KW3HU; YMEHHE BBIpAXKATh (OPMYyJaMU 3aBHUCHMOCTH MEXKIY
BEIMYNHAMU

YMenue ONEPHUPOBATH MOHATUSIMU: MOCJIE10BATENBHOCTD,
apuMeTHiecKkass HW  TeOMeTpHdYecKas  MPOTPecCHH;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCJENOBATEIBHOCTEH, (OPMYIBI CYMMBI
¥ OOIIEero 4jeHa IMpH PENICHUH 3a/a4, B TOM YHCIIe 3a71a4 U3 IPYTruxX
y4eOHBIX TIPEIMETOB U PEATHHON JKU3HU

YMenue pemiate 3aa4d pa3HbIX TUIIOB (B TOM YHUCJIE HA MPOLEHTHI,
JOJIM W 4YacTd, ABWXKEHUE, PaboTy, LEHY TOBAapOB U CTOMMOCTH
MOKYIOK M YCIYT, HAJOTH, 3aJla4yd U3 00JacTH YIpaBIEHUS JTUYHBIMU
U CeMelHbIMH (UHAHCAMH), YMEHHUE COCTaBJISATh BBIPAXKCHUS,
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 33/1a4H,
UCCJIEA0BaTh MOJYYEHHOE PEUIEHNE U OLIEHUBATh MPAaBAONOI00HOCTh
MOJIyYEHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATUIMU: (PUTypa, TOUKA, OTPE3OK, Mpsimasi,
7y, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIIM
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U PAaBHOCTOPOHHUHN TPEYrOJIbHUKHU, MPSIMOYTOJIbHBIA TPEYroJIbHHUK,
MeauaHa, OUCCEKTpUCa U BBICOTA TPEYTrOJIbHUKA, YETHIPEXYTOJIbHUK,
napajuiesiorpaMM, poMO, MpPsSMOYrOJIbHUK, KBajpar, Tpareuus;
OKPYXHOCTb, KPYT, KacaTeJIbHAasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3a/Ja4d, B TOM YHUCIE W3 MOBCEIHEBHOU
KU3HU, HA HAXO0XKJICHHE Fe€OMETPUYECKHX BEJIUYUH C NPUMEHEHHEM
U3YYEHHBIX CBOMCTB GUTyp U (HAaKTOB

10

YMeHue omnepupoBaTh MNOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; MMapauIeIbHOCTh M MEPIEHAUKYISAPHOCTh NPSMBIX,
yroil MEXAY TMpsSMbIMHM, MEPIEHAUKYISAP, HAKIOHHAS, MPOEKIIUS,
nosno6ue puryp, noJoO0HbIE TPEYTOIBHUKN, CAMMETPHSI OTHOCUTEIBHO
TOYKA M MNPSIMON; YMEHHE pPacrno3HaBaThb PaBEHCTBO, CUMMETPHIO
u nojgobue ¢uryp, napamieabHOCTh U NEPIEHAUKYISIPHOCTD MPSMbBIX
B OKPY’KAIOIIEM MHUPE

11

YMeHue onepupoBaTth MOHATUSIMU: JUJIMHA, PACCTOSHUE, YTrOJ
(BenMMuUMHA yTJla, CUHYC M KOCHUHYC YIJIa TPEYTOJIbHHMKA), TUIONIAbh;
yMEHHUE OIICHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHITh (QopMynbsl TepuMeTpa U IUIOMIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M ITUIOIIAAUA Kpyra, o0bema
MPSIMOYTOJIBHOTO TapasulesienuIea; YMEHUE NPUMEHSTh MPU3HAKU
paBEHCTBa TPEYTrOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYIrOJIbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUUECKUE COOTHOIIICHUS
JUUTS BBIYMCIICHUS JIJIMH, PACCTOSIHHUM, TTIOIIAIEH

12

YMeHnue wu300pakarth IUIOCKME (UTyphl M WX KOMOWHAIIWH,
NPOCTPAHCTBCHHBIE (PHUTYpBI OT PYKH, C TIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB W JJEKTPOHHBIX  CPEICTB IO  TEKCTOBOMY
WA CUMBOJIEHOMY OTIICAHUIO

13

YMeHue omnepupoBaTh MOHATHSAMHU: NPSIMOYroOJIbHAasi — CHUCTEMa
KOOpJIMHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IPOU3BEJICHHE BEKTOpa Ha YHCIO, CKaJIsIpHOE MPOU3BEIACHUE
BEKTOPOB; YMEHHUE HCMOJb30BaTh BEKTOPHl M  KOOPAHMHATHI
JUIS IPEJICTABIICHUS] TAHHBIX U PEUICHUS 3a/1a4, B TOM YHCIIE U3 APYTUX
y4eOHBIX TIPEIMETOB U PEATHHON JKU3HU

14

YMeHHe onepupoBaTh TOHATHAMH: CTOJOMKOBBIE M KPYTOBBIC
auarpamMMbl,  TaOJWIbI, CpexHee apudmeThyeckoe, MeauaHa,
HauOoJblliee ¥ HAaUMEHbIIIEE 3HAYCHUS, pa3Max YUCIOBOro Habopa;
YyMEHHE W3BJICKAaTh, HMHTEPIPETHPOBATH MW  IPeoOpPa3OBHIBATH
uH(OopManuio, MPEACTaBICHHYIO B TaOMHWIIaX W Ha JUarpaMMax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEaNbHBIX ITPOICCCOB
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U SBICHUM; YMEHUE paACIO3HABATh W3MEHYMBBIE  BEIMYMHBI
B OKPY>KAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHSITUSIMH: CIIy4alHBIA OMNBIT (CIy4alHbBIN
AKCIEPUMEHT), JJEMEHTApHOE COObITHE (PJIEMEHTApPHBIM HCXOM)
CIIy4yalHOTO OINBITa, CIy4yailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HaXOJWTh BEPOSITHOCTH CIIYyYaWHBIX COOBITHII B ONBITaX
C PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHUE PEIIATh
3a/layd METOAOM OPraHU30BAaHHOrO Nepedopa W C UCIOJIb30BAHHEM
MpaBWIa YMHOXXEHHUS; YMEHHE OLICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBICHUM, TOHUMATh POJb MPAKTUYECKH JTOCTOBEPHBIX
U MaJIOBEPOSTHBIX COOBITHM B OKPYXKalOIIEM MHPE U B JKHU3HU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITUM; 3HAKOMCTBO
C 3aKOHOM OOJIBIITUX YHUCEII U €T0 POJBI0O B MACCOBBIX SIBIICHHUSIX

16

YMeHue BbIOMpaTh MOAXOIANIMNA M3YYCHHBIM METOJ IS PEIICHUS
3a/1a4M, TPUBOAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH
B IIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKH
B MCKYCCTBE, OIMCHIBATH OT/ICJIbHBIC BBIJAIOIINECS PE3yJIbTaThl,
MOJTyYE€HHBbIE B XOJI€ Pa3BUTHS MAaTeMAaTUKH KaK HAyKW, MPUBOJUTH
IpUMEpPbl MAaTEMATHYECKUX OTKPBITUI U UX aBTOPOB B OTE€UECTBEHHOM
U BCEMHUPHOUN UCTOPHUH

IlepedeHb 3J1eMeHTOB cofep:KaHus, NpoBepsieMbiX Ha OI'D mo MmaTemMmaTnke

Kon [IpoBepsieMblid 3IEMEHT COJIEPIKAHUS
1 Uucna v BEIYUCIICHUA
1.1 | HarypanbHbie u uenblie uncina. [Ipu3Haku 1eIMMOCTH UEIbIX YUCET
1.2 OOBIKHOBEHHBIE UM  JIECATUYHBIC JAPOOH, TPOIEHTHI, OECKOHEYHBIC
EPUOIHYCCKUE IPOOH
1.3 | PanmonanpHble uncna. ApudMETHYECKHE OIEpaluud C parMoHaTIbHBIMU
yuciaamu
1.4 HeiicTBuTenbHbIe yncna. ApudmeTrnueckue onepanuu ¢ 1eMCTBUTEIbHBIMU
yuciaamu
1.5 | [IpubGnuxeHHBbIC BBIYUCICHUS, TPABWIIA OKPYTJIEHUS, NMPUKHUIKA W OIEHKA
pe3yiabTaTa BHIYUCICHUN
2 AnreOpanuecKkue BhIpaKeHUst
2.1 BykBeHHbIe BbIpaxeHUs (BbIPAKEHUSI C IEPEMEHHBIMMU )
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2.2

Crenens ¢ nenbiM nokazareneM. CTeNneHb ¢ pallMOHAbHBIM MOKa3aTeJIeM.
CBoiicTBa CTEIIEHA

2.3 MHorouneHbl
2.4 | AnreGpanueckasi ApoOb
2.5 | Apupmernyeckuii KOPEHb HaTypaJbHON CTEIEHHU. [HelictBus
¢ apuPMETHICCKUMHU KOPHSIMHU HATyPaJTbHOU CTCTICHH
3 VYpaBHEHUS U HEPABEHCTBA
3.1 |Uensie u npoOHO-panoHaIbHBIE ypaBHEHHs. CHUCTEMBI U COBOKYITHOCTH
YpaBHEHUH
3.2 | lensie u qpoOHO-palmoHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABCHCTB
3.3 Pemienue TeKCTOBBIX 327124
4 YucnoBbie TIOCIIEI0BATEIIEHOCTH
4.1 | IlocnemoBaTeNbHOCTH, CITIOCOOBI 3aJaHUS TIOCIIEI0BATEILHOCTEH
4.2 | Apudmetnueckas M reomeTpuyeckas mnporpeccud. dopmyna CIOXKHBIX
IIPOLIEHTOB
5 OyHKIUU
5.1. | ®yskuwms, cmocodbl 3amanus ¢GyHKuuu. ['padux ¢yakuun. OO61acTh
OTpEJIEICHUs] W MHOXKECTBO 3HaueHud Qynkuuu. Hymm dyHkium.
[TpoMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEX)yTKHM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl u MUHUMYMBI (yHkuuu. Haumbomnbpiiee u  HauMmeHbIIee
3HaueHue (PYHKIUU Ha POMEXKYTKE
6 KoopauHaTel Ha npsIMOM ¥ TJIOCKOCTH
6.1 | KoopnunatHas npsiMas
6.2 | JlekapTOBBI KOOPJWHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpudeckue GUTYpsI U KX CBOMCTBA
7.2 TpeyronbHUK
7.3 | MHOTOYTOJIbHUKHU
7.4 OKpy>XHOCTb U KpYyT
7.5 N3Mepenne reoMeTpuuecKuX BETUYNH
7.6 | BexTopsl Ha MIIOCKOCTH
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BepostHOCTB M cTaTuCcTHKA

8.1 | OmnucarenbHas CTaTUCTUKA
8.2 | BeposiTHOCTD

8.3 | KomOunaropuka

8.4 | MHuoxecTBa

8.5 |I'padm
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