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Pabouas mporpamma mo yueOHOMy mpenmery «MaTtemartrkay (6a30BbIN
ypoBeHb) (TpeameTHas obnacth «Maremarnka U wHGOpMaTHKA») (lanee

COOTBETCTBEHHO — MPOTpaMMa 10 MaTeMaTHKE, MATEMATHKA) BKITFOYACT MOSICHUTEIHHYIO
3alHCKY, COJEp’KaHue OOydYeHHUs, TUTAHHPYEMbIC Pe3yJbTaThl OCBOCHHS IPOTPAMMBbI
0  MareMaTuke, TEMaTHYECKOEe IUIaHUpOBaHWE, TiepedeHb  (Koau(puKaTop)
pacmpeseNieHHBIX TI0 KjlaccaM TPOBEPSIEMBIX TPeOOBaHWN K pe3yJbTaTaM OCBOCHHSI
OCHOBHOI1 00pa30BaTeIbHON MPOrpPaMMbl OCHOBHOT'O OOIIEr0 00Opa30BaHUsI U JIEMEHTOB
COJiep)KaHUsl 10 MaTeMaThKe, TepeveHb (Koau(pUKaTop) MPOBEpsSEMBIX TpeOOBaHUI
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOW MPOTrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHUA U AIIEMEHTOB COACPKAHMS TI0 MAaTEeMAaTHKe.

HOACHUTEJIBHASA 3AITMCKA

[IporpaMmma mno wmarematuke g oOydaroumxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme mo MaTEMaTHKE YUYTEHBbI HJAEH U IOJOKEHUS
KOHIIEMNIIMK Pa3BUTHUSI MaTeMaTHuecKoro oopasoBanus B Poccuiickoit denepanuu.

[IpenmeToM MaTeMaTUKH ABISIOTCS (PYyHIAMEHTAJIbHBIE CTPYKTYPbI HALIETO MUPA —
NPOCTPaHCTBEHHbIE (OPMBI W  KOJIMYECTBEHHBbIE OTHOLIEHUS (OT MPOCTEHIINX,
yCBaMBa€MbIX B HEMOCPEACTBEHHOM OIIBITE, /10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUIS pa3BUTHSI HAyYHBIX U NMPUKJIAAHBIX Uaeil). MaTemarnueckre 3HaHUS 00€CIIeYrBatOT
NOHMMAaHUE TMPHUHIIMIIOB YCTPOMCTBA UM MCIOJIb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSAATUE W  HWHTEPOPETALMIO COLMAIBHOM, JKOHOMMYECKOM, IOJUTUYECKOU
uHbOpMaIMK, JAIOT BO3MOXKHOCTH BBINOJIHATH PACUEThl M COCTaBISATh AJITOPUTMBI,
HaXOJUTh U IPUMEHATH (POPMYJIbI, BJaI€Th IPAKTUUECKUMH TPHEMaMU F€OMETPUUECKUX
U3MEpPEHUH M TOCTPOEHUH, 4uTaTth MH(OpMAaLNIO, MPEACTaBICHHYIO B BHUAE TaOJMIL,
quarpaMM M rpa@uKoB, JKUTh B YCJIOBHSX HEONPENEIEHHOCTH U TOHMMATh
BEPOSITHOCTHBIN XapakTep CIy4YailHbIX COOBITHH.

N3yuyenne maremaTuku (opMmupyeT y oOydaroluxcs MaTeMaTHUYeCKUd CTUJIb
MBIIUICHUS], IPOSIBIISIOIIUIICS B ONpEeIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBAalOT TAaKWE MPUEMbl M METOJAbl MBIIUICHUS, KaK HMHAYKIUS W ACAYKIIMS,
0000111eHrEe U KOHKpETU3allusl, aHaJlu3 U CHHTE3, Kiaccuukanus U cucTeMaTu3anus,
abctparupoBaHue v aHajaorusi. OObEeKThl MATEMATUYECKUX YMO3AKIIOUEHUH, TpaBuia ux
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXAHH3M JIOTHYECKHX IOCTPOCHUMN, CIOCOOCTBYIOT
BbIPaOOTKE yMEHUs (POpMYyIHpPOBaTH, OOOCHOBBIBATH W JOKA3bIBATh CYXICHHS, TEM
CaMbIM pa3BUBAIOT JIOTHYECKOE MbllieHne. M3yueHne MaremMaTukud oOecredyrBacT
dbopMUpOBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS M BOCIUTAaHUE YMEHUU
JNEWCTBOBAaTh MO  33JaHHBIM  aJIrOpUTMaM,  COBEPUICHCTBOBATH  HU3BECTHBIC
U KOHCTPYHpOBaTh HOBbIe. B mponecce pelieHus 3aaad — OCHOBHOM Yy4yeOHOM
NEATEIbHOCTH Ha ypOKax MAaTeMaTWKU — PAa3BUBAIOTCA TBOPYECKAS W MpPHUKIAJAHASA
CTOPOHBI MBIIICHHUS.
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OOydeHrne mMaTeMaTHKe JaeT BO3MOXKHOCTh Pa3BUBATh Y OOYYArOMIMXCS TOYHYIO,
parMoHaIbHYI0 W WH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOOJIee IMOIXOJISIINE
S3BIKOBBIC, CHMBOJIMYECKHUE, TpaduyecKue CpelCcTBa [JIsi BBIPAKEHUS CYXKICHUIM
Y HarjJsiHOTO WX IPEACTaBIICHUS.

[Ipy m3y4yeHMM MaTEeMaTUKH OCYIIECTBISIETCS OO0Iee 3HAKOMCTBO C METOJAMHU
MO3HAHMS JEHCTBUTENIBHOCTH, MPEICTABICHUSMH O MPEIMETE U METOAaX MAaTEMAaTHKH,
WX OTJIMYUHU OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTIX
MIPUMEHEHUSI MATEMATUKH JIJI1 PEUICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.

[IpuopureTHbIMU LEAIMU O0OYUEHHSI MaTeMaTHKE B 5—9 Kilaccax sBISIOTCS:

dbopMUpOBaHME MEHTPAIBHBIX MATEMATUYECKUX TMOHATUNA (YHCIIO, BEJIUYWHA,
reomeTpuueckas ¢Gurypa, NepeMeHHas, BEPOATHOCThb, (DYHKIHS), OOECICUMBAIOIINX
PEEMCTBEHHOCTh U NEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHMS O0YHAIOIIMXCS;

MO/ABEACHUE OOyYaronMXcsd Ha JOCTYIIHOM [UIi HHMX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPY>KaIoIEro Mupa, MOHUMaHUE MAaTEMaTUKU KaK 4acTu
oO1Iel KylIbTyphl YEI0BEUECTBA;

pa3BUTHE WHTEIUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0O0yyarommuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIICHHUS,
MHTEpeca K U3yYEHUIO MaTEeMAaTHKH,

dopmupoBanne (GYHKIIMOHATHHOW MATEeMAaTHUYECKOM TpPaMOTHOCTHU: yMEHHS
pacno3HaBaTh MPOSBICHUS MAaTEeMaTHUYECKUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pPEATBHBIX JKU3HEHHBIX CUTYalMSIX W MPU H3YyUYCHUU APYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMyJIHMpoBaTh UX Ha SI3bIKE
MaTeMaTUKH U CO3/1aBaThb MAaTeMaTUYECKUE MOJEIH, NPUMEHATh OCBOCHHBIN
MaTeMaTUYECKHil anmapar JJisi pEelICHHUs MPAKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JINHUU COJIEPKAHUS MPOTPAMMBI 110 MaTeMaTuke B 5—9 kiaccax: «Hucna
W BBIUHCIEHUS», «Anredpa» («AnreOpandeckue BBIpAXKEHUS», «YpaBHEHUS
U HepaBeHCTBa»), «DyHkuum», «['eomerpus» («l'eomerpuueckue QGUTYpsl U HX
cBOMcTBay, «M3MepeHrne reoMeTpuyYeCcKUX BEIUYUHY), «BepoATHOCTh M CTaTUCTHKAY.
JlaHHbIe JIMHUM PA3BUBAIOTCS MApaUIeNbHO, KaXJas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJIHA OT JpYro, a B TECHOM KOHTAaKTE
U B3aUMOJICHCTBHUMU.

Copeprxanue mporpamMbl 0 MaTeMaTHKe, pacipeiesieHHOe M0 rojJaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM O0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUMHAAIHEHBIM
BOnpocaM  oOydammuecs  oOpaiajvch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHATHSIMA M HAaBBIKAMHU OCYIIECTBIISUIOCH IOCJIEIOBATEIIBHO
U TOCTYNaTelbHO, C COOJIIOJIEHWEM NPHUHIMIA MPEEeMCTBEHHOCTHU, a HOBBIE 3HAHUS
BKJIFOYAJTUCh B OONIYI0 CHCTEMY MATEMAaTHYECKUX MPEACTABICHUNA OOYyJaroImxcs,
pacumpsis 1 yriryousst ee, 00pas3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO maremaTtuka sBJISIETCS 0053aTEIbHBIM YYEOHBIM
NpeIMETOM Ha YPOBHE OCHOBHOTro 001ero oopasoBanus. B 5-9 kmaccax maremaruka



Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

M3Yy4aeTcs B paMKax CIeAYIOIINX Y4eOHBIX KYpCOB: B 5—6 Kilaccax — Kypca
«Matemartuka», B 7-9 kiaccax — KypcoB «Anre0pa» (BKIIOYasi SJIEMEHThI CTaTUCTHKU
U Teopuu BepositTHOcTel) u «['eomerpusi». IIporpammoii mo maTeMaTHKe BBOJIUTCS
CaMOCTOSTENIbHBIN YUCOHBIN Kypc «BEpoSITHOCTh M CTAaTUCTHKAY.
OO0mee 4KClIO YacoB JUIsl M3y4YeHUsS MaTeMaTUku (0a30BBIM ypOBEHB) Ha YPOBHE
OCHOBHOTO 001Iero oo6pazoBanus — 952 wyaca: B 5 kimacce —
170 gacoB (5 wacoB B Hexaemo), B 6 kimacce — 170 4dacoB (5 yacoB B HEACHTIO),
B 7 kiacce — 204 4gaca (6 4yacoB B Hefient0), B 8 kiacce — 204 yaca (6 4acoB B HEJIEIIIO),
B 9 kiacce — 204 gaca (6 4acoB B HEJIEIIIO).
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INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOT'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

HSY‘-IGHI/IC MAaTCMAaTUKH Ha YPOBHC OCHOBHOI'O O6IH€FO 06pa3013aH1/1;1 HaIlIpaBJICHO
Ha AJOCTHIXKCHHC O6y‘IaIOHII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCIMCTHBIX M IIPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YIILTATOB OCBOCHHUA yqe6H0r0 npeamceTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4yHOCTHBIE ~ pE3yJbTaTBl  OCBOCHHS  IPOTpaMMBl [0  MAaTE€MaTHKE
XapaKTEPU3YOTCA:

1) naTpHoTHYECKOE BOCIIHTAHHE:

MPOSIBJICHUEM HMHTEpPEca K MPOIUIOMY M HACTOSIIIEMY POCCUHMCKOW MAaT€MaTHKH,
LIEHHOCTHBIM OTHOIIECHHEM K JIOCTHXKEHUSIM POCCUHCKUX MAaTEMAaTUKOB U POCCHUKCKOU
MAaTEMATUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTMKEHUM B JPYTrUX HayKax
U IPUKJIAJHBIX cepax;

2) Tpa;KIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITOJTHEHHUIO 00S3aHHOCTEN TpakJIaHUHA M Peasn3alliu ero Mnpas,
MPEJICTaBIECHUEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHUI, IPOIIETyp IPAKIAHCKOTO 0011IecTBa (HarpuMep, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO STUYECKHX TMPOOJEeM, CBS3aHHBIX C MPAKTHYECKUM
MPUMEHECHUEM JOCTHUKEHHM HAyKH, OCO3HAHHWEM BAXHOCTH MOPAIBHO-ITUYECKHUX
MIPUHIIUIIOB B AESATEIBHOCTH YYEHOTO;

3) TpyaoBO€E BOCIUTAHHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B PELNICHUWHM MNPAKTHYECKUX  3a]ad
MaTeMaTU4eCKOW  HAIIPaBJIEHHOCTH, OCO3HAHMEM  BAXKHOCTM  MaTEMaTH4YECKOTO
o0pa3oBaHus Ha TMPOTSHKEHUM BCEH KU3HM i1 YCHEWHON mpodeccruoHanbHOU
NESTENbHOCTH M pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM
U TOCTPOECHUEM HWHIUBUIYAIbHONW TPACKTOpPUU OOpa30BaHUS M >KM3HEHHBIX IUIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHUE:

CIOCOOHOCTBIO K DMOITMOHAIIBHOMY W OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, pEIICHUN, pPACCYXKICHUN, YMEHHIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUS:

OpHEHTalUeEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YE€JIOBEKa, NPUPOJAbl U OOILECTBa,
MOHMMAaHHEM MAaTeMaTH4YEeCKOW HayKu Kak c(hepbl UeIoBEeYECKON AEATEIbHOCTH, TAIOB
€€ PpAa3sBUTHS M 3HAYUMOCTH JUIA DPa3BUTUS LMBWIM3ALMM, OBJIAJECHUEM SI3BIKOM

7
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MaTE€MaTUKM M MaTE€MaTHYE€CKOM KYHBTypOﬁ KaKk CpCACTBOM IIO3HAHUA MHpaA,
OBJIaACHHCM HpOCTGﬁHIHMPI HaBBIKaMH HCCHGHOB&TCHLCKOﬁ JACATCIIBHOCTH,

6) ¢pusnueckoe BOCIIMTAHUE, ¢popmupoBanue KYJbTYPbI 3[0POBbS
U SMOLMOHAJIBHOIO0 0JIATrOMOJIYYHs:

TOTOBHOCTBIO MMPUMEHATh MAaTEMATUUYECKHUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbBS,
BEJICHUS 3I0POBOr0 00pa3a KM3HHU (30pOBOE NUTAHUE, COATAHCHPOBAHHBIM PEXKUM
3aHATUH U OTIBIXA, PEryJsIpHas PU3NYecKasi aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HABBIKA
pednekcun, MpU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TaKOro >K€ IpaBa JApPyroro
YEJI0BEKa;

7) 3K0JIOrHYecKOe BOCIIUTAHHE:

OpHEHTAllMEll Ha IPUMCHEHHE MATEMATHYECKHUX 3HAHWU U1 PElICHHS 3a1ad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpelbl, INIAHUPOBAHMS IIOCTYIIKOB U OIEHKH HMX
BO3MOJKHBIX ITOCIEICTBHU Ui OKDPYKAIOIIEH Cpelbl, OCO3HAHHWEM TIJI00aJIbHOIO
XapakTepa 3KOJOTHYECKUX IPOOIEM H IyTEH UX PEIICHHS;

8) amanTanus K M3MEHSIOLIIUMCS YCJIOBHSIM COLMAJILHOI ¥ MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUAX HEONPEAEICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO JACSITENBHOCTb, B TOM YHUCJE yMEHUE
YUUTBCS Y APYTHUX JIOAEH, MpuoOpeTaTb B COBMECTHOW NEATEIbHOCTU HOBBIE 3HAHMS,
HABbIKW U KOMIIETEHIIMM U3 OMbITA APYTHUX;

HEO0OXOIUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4uCie (HOPMYIUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX,
0CO3HaBaTh Je(UIUTHl COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHHUS
U AeicTBuUsA, GOPMYITUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBO€HUS MTPOTrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusl y oOydaromierocsi 0yayT copMUpOBaHbl METalpeAMETHBIE pe3yJIbTaThI,
XapaKTEPHU3YIONIUECS OBJIAJICHHEM TI03HABATCIbHBIMU YHUBEPCAIBHBIMU YUCOHBIMU
JNEUCTBUSMHM, KOMMYHUKATUBHBIMU  YHHUBEPCAJIBbHBIMU  yUY€OHBIMH  JIEHCTBUSAMH,
PETYIATUBHBIMU YHUBEPCATBHBIMHA YICOHBIMU JACHCTBUSIMH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbI€e 1eMCTBHA

[lo3HaBaTenpHble  yHUBEpCAJbHBIE  y4eOHble  JIEHCTBUSA  OOECIEeYMBAIOT
¢dopmupoBanue 0a30BBIX KOTHUTHUBHBIX MPOIECCOB 00ydaromuxcs (OCBOCHHE METO/I0B
NO3HAHUSI OKPYXKAIOLIEr0 MHUpPA, TPUMEHEHHE JIOTUYECKUX, HCCIIEeI0BATEIbCKUX
oreparuii, yMeHuii pabotartb ¢ uHpopMaIueil).
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ba3oBblie 1oruyeckue AeHCTBUA:

BBIABIATE W XapaKTEPU30BaTb CYLIECTBEHHBIE IPU3HAKM MATEMaTHYECKHUX
OOBEKTOB, MOHITHH, OTHOIIEHUH MEXJy HNOHITUIMH, (POPMYIMPOBATH OINpEAETICHUS
NOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM TIPU3HAK KJIACCU(PUKALMU, OCHOBAHUS
71 0000I1IEHUs U CPaBHEHUS, KPUTEPUH MPOBOJUMOIO aHAIIN34,

BOCIPUHUMATH, (HOPMYJIMPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIHHBIC
Y OTpULATENbHbIE, EAMHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE;

BBISIBJISIT MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBA3M M IPOTHBOPEUUS
B (QaxrtaX, JaHHBIX, HaOJIIONEHUSAX U YTBEPXKICHUAX, MpeiaraTb KpUTEPUH
JUISI BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

OPOBOAUTH BBIBOJABI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEOyKTUBHBIX
Y UHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTUH;

pazbuparb  JIOKa3aTeNbCTBA  MAaTEMaTHYECKUX  YTBEPKIACHUM  (TpsMbIe
U OT TPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIOXKHbBIE J0KAa3aTeNbCTBA
MaTeMaTU4eCcKuX (PaKTOB, BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH IPUMEPHI
Y KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh coco0 pelleHus y4yeOHOM 3a7aud (CpaBHHBATh HECKOJIBKO BapUaHTOB
penieHusi, BbIOMpaTh Hanbosee NOAXOASIINNA C YYETOM CaMOCTOSTENIbHO BbIIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBarejbckue AelCTBHS:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATCIbCKUNA HWHCTPYMEHT IIO3HAHMS,
dhopMyIIMpOBaTH BOIPOCH], (PUKCUPYIOIITUE MPOTUBOPEUNE, TPOOIEMYy, CAMOCTOSTEIHHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
MTO3UIINI0, MHEHUE;

IIPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY IIJIAHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMAaTHIECKOTO OOBEKTA,
3aBUCUMOCTEH 0OBEKTOB MEKTY COOOM;

CaMOCTOSTENbHO (OPMYIMPOBATh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTam
MIPOBEICHHOTO HAOJIOIEHUS, MCCIICIOBAHMUsA, OIEHWBATH JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTh  MHGOpPMAIUU, JaHHBIX,
HEOOXOIMMBIX JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh,  AHAIU3UPOBATh,  CHUCTEMATU3UPOBATh U  UHTEPHPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB U ()OPM TIPEICTABICHHUSI,

BBIOWpaTh (hopMy TpencTaBieHus WH(POpPMAIMKM W WIUTIOCTPUPOBATH peEIIacMbIe
3a/1auyu CXeMaMHu, AuarpaMMaMu, MHOU rpaduKoi U X KOMOMHAIUSIMU;
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OLCHMNBATh HAACKHOCTD I/IH(I)OpMaHI/II/I IO KpUTCPUAM, IPCIIIOKCHHBIM YUYHUTCIICM
NI C(i)OpMYJIHpOBaHHLIM CaMOCTOATCIIBHO.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS
KoMMyHUKaTUBHBIE  yHHBEpCalbHbIE  ydeOHBIE  JEHCTBUS  00ECIEUHBAIOT
c(hOpPMHUPOBAHHOCTH COLMATBHBIX HABBIKOB O0YUYaIOLTUXCA.

Oo0menne:

BOCIIPUHUMATh M (OPMYJIHPOBATh CYXJICHHS B COOTBETCTBHU C YCIIOBHUSIMH
U LeJISIMHU OOIIEeHHMS, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U MMMCHbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS I10 XOJy PCIICHUS 33J1aud M MOJyYCHHBIM
pe3yibTaTaM;

B X0Jic OOCYXJIEHMs 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXJIaeMOMl TEMHI,
po0JIeMBbl, pemaeMoil 3aJady, BBICKA3bIBATh WJICH, HAICJICHHBIC Ha TIOWCK pEIICHUS,
COTIOCTABJIATh CBOM CYXKISHUS C CYXICHMSIMU JPYTUX YYacCTHHUKOB JIHAJIOTa,
0OHapYXUBaTh Pa3UYue U CXOJICTBO IMO3HIMH, B KOPPEKTHOU (hopme HopMyIupoBaTh
pa3HorIacus, CBOM BO3PaKCHUS;

IPEACTABIATh PE3yIbTaThl PEIICHUS 3aJayd, SKCIEPUMEHTa, HCCISAOBAHUSA,
IIPOCKTA, CaMOCTOSATEIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS C Yy4YeTOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBo:

MMOHUMATh U UCIIOIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHANBUAYAJIbHON pabOThI
IIPU pelICHUHN YUYEOHBIX MaTEMaTUYECKUX 3a/1aY;

OpPUHUMATh LEeJdb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPIraHU3ALHUIO
COBMECTHOU paldOThl, paclpeaeaTh BUIAbl padoT, T0TOBAPUBATHCS, 00CYKAATh MPOLECC
U pe3ynbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYyHNOBBIX (opmax padboThl (0OCykAeHHs, OOMEH MHEHHUSIMHU,
MO3TOBBIE€ IITYPMBI U JIPYTHUE), BBITIOJHATH CBOIO YAaCTh PA00OTHI U KOOPJAUHUPOBATH CBOU
JEUCTBUS C APYTMMH YICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJaAa B OOIIMIA
OPOIYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHBIC YHUBEpPCAJIbHbIEC Y4eOHbIE NeiiCTBUA
PerynstuBHbIE yHUBEpCAIbHBIE yUeOHbIE IEUCTBHS 00eCeunBaOT POPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuszanms:

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AJITOPUTM PEIICHUS 3aladd (WIH €ro 4acTh),
BBIOMpATh CIOCOO pELICHHs C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTHPOBATH BAapUAHThl PELICHUN C y4ETOM
HOBOH MH(pOpMAIIH.

10



Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

CaMOKOHTPOJIb:

BJIQJETh CIOCOOaMH CaMONPOBEPKH, CAMOKOHTPOJIA IHIpoliecca W pe3yjbpTaTa
pelieHusi MaTeMaTHYeCKOM 3a1auu;

NpEeBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTb HA OCHOBE HOBBIX OOCTOATENHCTB, HAWIECHHBIX
OIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa JCATEIBHOCTH IOCTaBICHHOM LIEJU
U YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WU HEJOCTHXKEHUS 1IeJId, HAXOJIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yJIbTaThl OCBOCHHUSI MPOTpaMMBbI 10 MATEMATUKE IPEACTABICHBI
no rojiaM oOy4eHHs] B paMKaxX OTAENbHBIX y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«Maremartukay», B 7-9 kiaccax — KypcoB «Auredpa», «['eomerpus», «BeposTHOCTH
U CTATUCTHKA.

11
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PABOYAS TIPOTPAMMA YUEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IproputeTHBIMU LETSIMH O0YUCHHSI MaTeMaTUKE B 5—6 Kilaccax SIBISIOTCS:

NpOJOJKEHUE (OPMUPOBAHUSI OCHOBHBIX MAaTEMAaTHUYECKHX TMOHSTHH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas  (urypa), oO€CHEUMBAIOIMIMX  IPEEMCTBEHHOCTh
U TIEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00yUaIOIINXCS;

pa3BUTHE HHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0O0ydYarommuxcs,
IIO3HABATEIbHOW AKTUBHOCTH, MCCIENOBATEIbCKUX YMEHMM, HMHTEpEca K H3YUYEHUIO
MaTE€MaTHKHU;

HNOJBEJCHUE OOYyYalOUIMXCSd Ha JOCTYIHOM JJsi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI31 MAaTEMATHKU U OKPYKAIOILLEro MUPa;

(GopmupoBaHre (PYHKIMOHAIBHOM MaTeMaTUYeCKOM IPaMOTHOCTU: YMEHHS
pacno3HaBaTh MaTeMaTHYECKUE OOBEKTHl B PEATBbHBIX JKU3HEHHBIX CHTyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS Ul PEUICHUS IPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATH IIOJIYYEHHBIE pE3YyJIbTaTbl M OLEHUBAaTh HMX Ha COOTBETCTBHE
MIPAKTUYECKON CUTYaLlUH.

OCHOBHbIE JIMHHUM COJEpKaHUS Kypca MaTreMaTuku B 5—6 Kkiaccax —
apumeTnyecKkas M T€OMETPUYECKasl, KOTOpPbIE Pa3BUBAIOTCS MApalIEIbHO, KaKaas
B COOTBETCTBHU C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHMO OJIHA OT APYTOH,
a B TECHOM KOHTAaKT€ W B3aUMOJEUCTBHM. Tarkke B Kypce MAaT€MATHKU MPOUCXOJIUT
3HaKOMCTBO C 3JIEMEHTaMU aJreOpbl ¥ OMHUCATENbHON CTATUCTUKH.

N3yuenne apupMeTHyeckoro maTrepuaja HAuyMHAETCd CO CHUCTEMaTU3ALMH
W pa3BUTHS 3HAHWW O HATypAJIbHBIX YHUCIaX, MOJYYEHHbIX HAa YPOBHE HAYAJIBHOIO
obmiero oOpaszoBaHus. [Ipu ATOM COBEPIIEHCTBOBAHUE BBIUUCIUTEIHLHON TEXHUKHU
U (GOpMHUpOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM cOYeTaeTcs C pa3BUTHEM
BBIYUCIUTENBHON KYJIBTYPbl, B YacCTHOCTH C OOYyYEHHEM MpOCTEUIIUM MpHUuemMam
NPUKUAKA W OLIEHKHM PE3yJbTaTOB BbIUMCICHHUI. H3ydyeHue HaTypalbHBIX YHCEI
IPOJ0JIKAETCS B 6 Kacce 3HAKOMCTBOM C Ha4aJbHBIMU MOHSATUSMU TEOPUH JIETUMOCTH.

Havano n3yuenust 0ObIKHOBEHHBIX U JIECATUYHBIX IPOOEi OTHECEHO K 5 K1accy. ITo
NEPBbIH ATall B OCBOCHUU JpOOEii, KOTaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJICSIMHU,
HNOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX IpOOEi B MOJHOM 00beMe
NPEIIIECTBYET M3YyUYEHUIO JNECATUYHBIX APOOed, YTO 1enecoo0pa3HO ¢ TOYKHU 3PEHHUs
JIOTUKA W3JI0’)KEHUsI YHUCIOBOM JMHUM, KOrJa NpaBWiIa JAEUCTBUI C JECATUYHBIMU
IpoOsIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMH BBIMOJTHEHUS 1EHCTBUI
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMU JpOOSAMH PaCIIUPUT
BO3MOXKHOCTH JJIsi MOHUMAaHMUS OOYYaIOUIMMUCS MPUKIATHOTO TMPUMEHEHHS HOBOM
3alUCA TPU HW3YYEHUM JAPYTUX NPEIMETOB W MPU NPAKTUYECKOM HCIIOJIb30BAHUU.
K 6 kimaccy oTHeceH BTOpOW »dTalm B U3y4eHUW JpoOei, Te MNPOUCXOIUT
COBEpIIICHCTBOBAHNE HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHus qpoOei, 0CBOCHHE HOBBIX
BBIYHMCIIUTENBHBIX aJTOPUTMOB, OTTAYMBAHHE TEXHUKH BBIYUCICHHUI, B TOM YHCIIE
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3HAUYCHUU BBIPAKCHUHN, COJIEpKAIMUX W OOBIKHOBEHHBIC, W JIECATHYHBIC IpOOH,
YCTaHOBIICHUE CBsI3el MEXy HUMHU, PACCMOTPEHHE TPUEMOB PEIICHUs 3a/1ay Ha JAPOOH.
B nauane 6 kiacca npoMCXOIUT 3HAKOMCTBO C IMMOHSATUEM IMPOLICHTA.

Oco0EHHOCTBIO U3YYEHUS MOJOKUTEIBHBIX U OTPULIATEIBLHBIX YHCEI SIBISIETCS TO,
YTO OHM TaKK€ MOIYyT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauaie
n3yueHus TeMbl «llonoXKUTEeNbHbIE W OTPUUATEIbHBIE YHUCIa» BBIACIACTCS MOATEMA
«llenpie uymcna», B pamMKax KOTOPOHM 3HAKOMCTBO C OTpPULATEIBHBIMU YHCIAMHU
U JICUCTBUSIMU C MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMUA YU CIIAMU MIPOUCXOUT Ha OCHOBE
COJIEPKATENbHOTO TMOAX0Ja. DTO TO3BOJSIET HAa JOCTYITHOM YpPOBHE MO3HAKOMHUTH
00yyYarommxcs MPAKTUYECKU CO BCEMHU OCHOBHBIMU TOHSTUSIMU TEMBI, B TOM YHCIIC
U C NIpaBWIAMH 3HAKOB IPU BBINOJHEHUH apu(pMeTHUYecKux AeicTBuil. I3ydeHue
palMOHATIBHBIX YKCcel OyIeT MPOJOJKEHO B Kypce anredpsl 7 Kiacca.

[Ipn oOydeHHM pEIICHHI0O TEKCTOBBIX 3a7ad B 5—6 Kjaccax HCIONb3YIOTCA
apudMeTHIecKre mprueMbl penieHus. [Ipu oTpaboTke BEIYUCIUTEIHHBIX HABBIKOB B 5—6
KJIacCax pacCMaTpHUBAIOTCS TEKCTOBBIE 3a/1a4H CJIEAYIOIIMX BUJIOB: 3a/1a4 HA IBUKEHHUE,
Ha YacTH, Ha MOKYIIKH, Ha pab0Ty U IPOU3BOJAUTEILHOCTD, Ha MPOIICHTHI, HA OTHOIICHUS
u nponopuuu. OOydarommecss 3HAKOMSATCS C MPUEMaMM PEIIeHUs 3a1ad 1epedopoM
BO3MOXHBIX BapUaHTOB, y4aTcs paboTaTh ¢ MH(pOpManuen, IpeacTaBIeHHoN B Gopme
TaOJIUI] WM JUArPaMM.

B mporpamme ywyebHOro kypca «Maremarukay HpeaycMOTpeHO (HOpMHUpPOBAHHE
IPOIEIEBTUUECKUX alreOpandeckux mnpeacTaBieHuid. bykBa kak CHMBOJI HEKOTOPOTO
yyuciaa B 3aBUCUMOCTA OT MATE€MAaTUYECKOTrO KOHTEKCTa BBOJUTCS IMOCTEIECHHO.
bykBeHHasi CMMBOJIMKA HIMPOKO HCIOJIB3YETCS MPEXAE BCEro Ui 3amucd OOLIUX
YTBEPKACHUHN U MTPEIOKEHUM, HOPMYII, B YaCTHOCTH ISl BBIYUCIICHUS] T€OMETPUUYECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIA.

B mporpamme yueOHOro kypca «MaremaTuka» NpecTaBiIeHa HarjasaHas
TE€OMETpUs, HaNpaBlIEHHAs Ha pa3BUTHE OOPA3HOIO MBIIIJIEHUS, TPOCTPAHCTBEHHOIO
BOOOpaXKEHUS, U300pa3UTEIBHBIX YMEHUN. DTO Ba)KHBIM ATall B U3yUYCHUH T'€OMETPUH,
KOTOPBIA  OCYIIECTBJISIETCS HAa  HArJISJHO-TPAKTUYECKOM  YpOBHE,  OMUPAaETCs
Ha HarjsHO-00Opa3HOe MbllieHHe oOydaronmxcs. bosbpimias poiab  OTBOAUTCS
MPAKTUYECKOMN JeATENbHOCTH, OMNBITY, SKCIIEPUMEHTY, MoieIMpoBaHuio. OOyydarommecs
3HAKOMSITCS C TEOMETPUYECKUMU (UTYypaMu Ha TUIOCKOCTH M B TPOCTPAHCTBE, C HX
NPOCTEHIIMMU ~ KOH(UTYpAIUsIMH, YydyaTcsi H300pakaTh WX HA HEJIWHOBAHHOM
U KJIeTYaTol Oymare, paccMaTpUBaIOT UX MPOCTEMIe cBoMcTBa. B mporiecce nzydeHust
HATJISITHON TEOMETPUM 3HAHMS, MOJYyYEHHBbIE 00YUYaIOMMMUCS Ha YPOBHE HAYAJIBHOTO
oO1mrero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IIaHy B 5—6 Kjlaccax U3y4yaeTcsl MHTETPUPOBAHHBIN MPEAMET
«MareMatrka», KOTOpBIM BKJIIOYaeT apuMeTHUeCKUuil wmarepuanl W HarjlsagHylo
TEOMETPHUIO, a TaK)KE MPOMNEACBTUUCCKUE CBEJACHHS W3 alureOpbl, JJIEMEHTHI JIOTHKU
Y Hayaja OMHCaTeJbHOU CTAaTUCTUKH.

OOGiee yncIo 4acoB )1 U3yueHus mMareMatuku, — 340 4acos:

B 5 kiacce — 170 gacoB (5 yacoB B Hejento), B 6 kinacce — 170 4acoB (5 4acoB B HEEIO).
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COAEPXKXAHUE OBYUYEHUA
5 KIIACC

HartypajbHble 4nciIa H HYJIb

Hatypanbnoe uwncno. Psn nHarypampabix uncen. Ywmcmo 0. W3obpaxenue
HATypaJIbHBIX YUCE TOYKAMH Ha KOOPJIWHATHOM (YMCIOBON) IPSIMOM.

[lozunmonHass cucremMa cuuciaeHus. PumMckas Hymepanuss Kak —IpUMeEp
HENO3UIIMOHHON CUCTEMBI CUMCIICHU. [lecATuYHas cucTeMa CUUCICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHCEI C HYJIEM.
Crnioco6b! cpaBHeHUs. OKpYTIeHUE HATypalbHbBIX YUCEIL.

CrnoxeHHe HaTypaJIbHBIX YHCEJ, CBOMCTBO HYJIS IIPU CJIOKEHHUU. BrplunTaHue Kak
NEICTBUE, OOpAaTHOE CIIOXKEHUI0. YMHOXEHUE HATypaJbHBIX YHWCEJ, CBOMCTBA HYJIS
U EIUHUIBl TpH YMHOXEHHUU. JleleHne Kak JaeilcTBHe, OOpaTHOE YMHOXKEHHUIO.
KomnoHeHTsl neiicTBuil, cBA3b Mexay HUMHU. [IpoBepka pesynbraTa apupMeTu4ecKoro
neiictBus. IlepemecTUTENPHOE W COYETATENIBHOE CBOMCTBA (3aKOHBI) CIOMXKEHUS
Y YMHOKEHUS, pacpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnonb3oBanne OykB i 0OO3HAUEHUS HEU3BECTHONO KOMIIOHEHTAa W 3aIlUCH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

Jlennrenu v KpaTHBIE YKCIa, pa3IoKEHUEe Ha MHOHUTeNU. IIpocTeie u cocTaBHBIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaJbHBIM IOKAa3aTeJIeM. 3allKiCh YKMCIIA B BUJIE CYMMBI Pa3psaHbIX
ClIaraeMsiX.

YucnoBoe BblpakeHHE. BpIUKMCIEHUE 3HAYEHHUI YHCIOBBIX BBIPAXKEHUH, MOPAIOK
BBIITOJIHEHUS JEUCTBUM. [Cnosnb30BaHWE MpH BBIYMCICHUSX IEPEMECTUTEIBHOTO
U COYETATEJIbHOTO CBOWMCTB (3aKOHOB) CJOKE€HUS U YMHOXKEHHSI, paclpeeIuTeIbHOrO
CBOWCTBA YMHOXEHUS.

Apodu
IIpencraBnenre o nIpodu Kak CIoco0e 3amucu 4acTu BeduduHbl. OOBIKHOBEHHBIC

npobu. IlpaBusibHBIE W HempaBuiibHbIE ApoOu. CmenraHHasi ApoOb, MPEACTaBICHUE
CMEIIIaHHOW NpoOW B BUJI€ HEMPaBWIBHOW APOOM U BBIJEIEHUE IICJIOW YacTH 4ucia
U3 HemnpaBWIbHOW napoou. M3o0pakeHune apoOeil TOYKaMH Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Coxpamenue apooOeit. [IpuBenenue apodM K HOBOMY
3HaMmeHaten0. CpaBHEHUE APOOECH.

CrnoxxeHue W BbIYMTaHUE ApoOed. YMHOXEHHE U JejeHue ApoOeil, B3auMHO-
oOpatHbie qpoou. HaxoxaeHne 4acTu 1esI0ro U Leaoro mo ero YacTu.

Hecstuunas 3amuck apooOeit. [lpencraBnenwe necaTudHOM ApodW B BUC
OOBIKHOBEHHOM. M300pakeHne NecATUYHBIX ApoOeil TOUYKaMH Ha YMCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckre AEUCTBUS C AECATUYHBIMU ApoOsMu. OKPYTIIEHUE EeCATUYHBIX
Tpo0ei.
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Penienne TeKCTOBBIX 3a/a4

Pemenne TeKcTOBBIX 3a1ad apudMETHYECKUM CrHocoOoM. PerieHue J1ormdyeckux
3ada4. Pemenne 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmosb3oBaHue
IIPU PEIICHUH 3a]1a4 TaOJIHI] U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIUYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh. EJMHUIBI H3MEPEHUS: MAaCChI,
00beMa, LIEHbI, PACCTOSHUS, BPEMEHU, CKOPOCTU. CBsI3b MEXK]ly €IUHUIIAMU U3MEPEHUS
KaKI0W BEJIMYUHBI.

Pemenre 0OCHOBHBIX 33724 Ha IPOOH.

[IpencraBnenre qaHHBIX B BUJI€ TAOJUII, CTOIOUYATHIX THArPAMM.

HarasigHasi reomerpust

Harnsnnaele npeacraBieHust o (Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY’KHOCTb, KpYT. YT0I. [IpsiMoi, ocTpeIil, Tynon
Y Pa3BEPHYTHIN YIJIBL.

JlnnHa oTpe3ka, METPUYECKHE €JAMHMIbI IIuHBL. J[JInHa JIOMaHOW, NEepUMETp
MHOTOYTOJIbHHKA. FI3MepeHne 1 MOCTPOCHHE YIVIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harnsnnele mnpenctaBiaeHuss o (@urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJILHUK, KBAPAaT, TPEYTOJbHUK, O PAaBEHCTBE (UTYP.

N3o06paxkenne ¢uryp, B TOM uyuciae Ha kieryato Oymare. Iloctpoenue
KOH(UTYpaIuii U3 4acTer mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHOM U KJIETYaTOM Oymare.
Hcnosib30BaHKe CBOMCTB CTOPOH M YIVIOB IIPSIMOYTOJIBHHUKA, KBAaIpaTa.

[Tnomans IpPSAMOYTOJbHUKA u MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hclie (UTYp, M300pPKEHHBIX Ha KJIET4aTol Oymare.
EnvHuub n3mepenust miomaim.

Harnsnaele mpencTaBiieHHss O TPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBIM
napaJuienenures, Kyo, MHOororpaHHuku. M3o0paxeHune nNpocTeninx MHOTOTPaHHUKOB.
Pa3sepTku kyOa u napamienenunena. Coznanue Mojieneii MHOrorpaHHUKOB (M3 Oymary,
MPOBOJIOKH, TJIACTHJIMHA U JPYTUX MAaTEPUATIOB).

O6beM MpsIMOYTOJIBHOTO Mapaienenumnesa, kKyoa. Equauisr uamMmepenus oobema.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre ACHUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU  YHUCJIAMH.
UYucnoBble BbIpaXXEHUS, MOPSAIOK JEHCTBUM, MCIOIb30BaHUE CKOOOK. Mcmosb3oBaHue
IIPU  BBIYMCIICHUAX IIEPEMECTUTEIBHOIO M COYETATENIIBHOIO CBOMCTB CIIOKECHUS
Y YMHOXXEHHUSI, PaCHpEEIUTEIbHOIO CBOMCTBA YMHOKEHHs. OKpYyTIIEHUE HATYPaIbHBIX
quced.

JlenuTenu U KpaTHbIE YUCIia, HAUOOIBIINI 00N AETUTENh U HAUMEHbIIIee 0011ee
KpaTtHoe. JlenuMocTh CyMMBI U TPOU3BEAEHUS. JleneHne ¢ OCTaTKOM.
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Apoodu
OObIKHOBEHHAsT JIpo0b, OCHOBHOE CBOMCTBO JpOOH, COKpalIeHHe ApOoOei.

CpaBHeHHE U yropsjoudBaHue mpoOei. PemieHue 3amad Ha HaAXOXJIGHHE YacTH
OT IIEJOr0 MW IIeJIOr0 Mo ero vactu. JpoOHoe YHClIO Kak pe3ynbTaT JeCHUS.
[IpenacraBnenue IeCITUYHOM APOOM B BHUIE OOBIKHOBEHHOW JIPOOM U BO3MOXKHOCTh
MpeACTaBICHUs] OOBIKHOBEHHOW JpoO0M B BHUJE JeCITHYHOU. JlecaTuunwie apoOu
U MeTpuyeckas cucrema Mmep. ApudMeTHdecKue ICHCTBUS W YHCIIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU M JICCATUYHBIMHU JTPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OoTHoIIeHHH. MaciiTa0, npornopius. [Ipumenenue
MIPONOPIUI MPU PEIICHUY 3a]1a4.

[Tonste mpouieHTa. BhiunciieHHe MpPOLIEHTa OT BEJIMYMHBI U BEJIMYUHBI MO €€
MpOILICHTY. BrIpaxkeHHe NPOLEHTOB JECATUYHBIMU JpoOsimu. Pelienune 3amad
Ha MPOIICHTHI. BhIpaskeHre OTHOIIECHUS BEJIMYUH B MPOIEHTAaX.

IHHonoxuTe/IbHBbIC M OTPULATEIbHbIC YUCIA

ITonoxurensHple W oOTpuLarenbHble uyucia. llenble uyucma. Mopayins 4yucina,
reoMeTpuiecKasl MHTepIpeTalus Moy yrcia. M300paxenue ynucen Ha KOOpAUHATHON
npsmoil. YwucnoBble npomMexyTku. CpaBHeHHE uucel. ApupMeTHUYEeCKHue IeUCTBUS
C MTOJIOYKUTEIBHBIMU U OTPULIATEIBHBIMU YHCIIAMH.

[IpsmoyrosbHas cucremMa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, alciucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

bykBeHHBbIE BbIpaKeHUs

[IpumeHeHnne OyKB IJIsl 3allUCM MAaTE€MAaTUYECKHX BBIPAKEHUH U TMPEIIOKEHU.
CpolictBa apu(MeTHYECKUX JACHCTBUNA. DyKBEHHbIE BBIPAXKEHUS M  YHUCIOBbBIE
IIOJICTAHOBKHA. DyKBEHHBIE PABEHCTBA, HAXOXKIEHUE HENW3BECTHOIO KOMIIOHEHTA.
®opmyibl, (GopmyJibl MepuMeTpa M IUIOLWAAM TMPSMOYTOJIbHHKA, KBajpara, oObema
napajuienenuresa u Kyoa.

Penienue TeKCcTOBBIX 3a7a4

Pemennie TeKCTOBBIX 3ahau apupMeTHYecKuM crocoboM. Pemenue norumueckux
3anad. Pemenue 3aga4 nepebOpoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agay, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMS1, pACCTOSTHUE, LIEHA, KOJIMYECTBO, CTOUMOCTh, TPOU3BOAUTENbHOCTh, BpEMS, 00beM
pabotel. EquHULBI U3MEpEHUsi: Macchl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13p MEXly €IMHULAMA U3MEPEHHUSI KX I0W BEIMYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHWEM, IIPONOPLUOHAIBHOCTBIO BEJIWYUH,
IPOLEHTaMU; PELIEHNE OCHOBHBIX 3ajJja4 Ha ApOoOU U IPOLIEHTHI.

OneHnka M IpUKUAKA, OKpyryieHue pesynbrara. CocTaBieHUE OYKBEHHBIX
BBIPQ)KEHUH 110 YCIIOBHIO 33/1a4H.

[IpencraBneHne MAaHHBIX € MOMOUIbI0 Ta6bmuy U auarpamM. CronOyarble
JarpaMMBbl: YTEHHUE U NIOCTpOeHUE. UTeHHE KPYTrOBBIX IHArPaMM.

16



Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

Harasignasi reomerpust

Harnsgaele mpencraBiennst o Gurypax Ha TUIOCKOCTH: TOYKa, MpsSMas, OTPE3OK,
Jy4, yroji, JJOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYXKHOCTD,
KpYT.

B3anmHoe pacrionokeHne IBYX NPSIMBIX Ha IJIOCKOCTH, MapajuiesIbHbIE MPSIMBIE,
NEPIEHIUKYJIISIPHBIE TIpsIMbIE. MI3MepeHne pacCTOSTHUN: MEXKy IByMsI TOUKaMHU, OT TOUKH
JI0 TpsIMOM, JIMHA MapIIpyTa Ha KBaJAPaTHOU CETKE.

N3Mepenne W TMOCTpOEHUE YIVIOB € IOMOILIBI TpaHcmoptupa. Bumsl
TPEYTOJbHUKOB: OCTPOYTOJIbHBIN, PSIMOYTOJBHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTOIbHUK, IPUMEPHI YETHIPEXYTOJIbHUKOB. [IpsIMOYTOIBHUK,
KBaJparT: WCIOJb30BAHUE CBOMCTB CTOPOH, YIrjoB, auaroHainei. WMz3oOpaxeHue
reoOMETpUYECKUX (UTryp Ha HEJIMHOBAHHON Oymare ¢ UCIOJIb30BaHUEM IUPKYIIS,
JMHENKH, YyTONbHUKA, TpaHcropTupa. [loctpoenns Ha kieTyaToil Oymare.

[Tepumerp mHorOyrojbHuka. [loHsATHe Tomanu (GUIYpbl, €AUHUIBI U3MEPEHUS
wiomany. [lpubmkenHoe u3mepeHue miomaau Guryp, B TOM YHCII€ HAa KBaJpaTHOU
cetke. [IpubnmxenHoe u3MepeHue JJIMHbBI OKPY>KHOCTH, TUIOIIAIU KpyTa.

CumMeTpus: IIEeHTpaJIbHAs!, OCEBasi U 3epKajlbHasl CHMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsinueie npencraBiaeHus 0 NpOCTPAHCTBEHHBIX (PUTypax: mapajienenumne, Kyo,
npu3Ma, MupaMuia, KOHyC, MWIMHAP, map u chepa. M3o0paxeHrue mpoCTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOI'PaHHUKOB, IMJIMHApPA U KOHYyca. Co3iaHnue Mojesnein
MPOCTPAHCTBEHHBIX PUTYP (U3 OyMaru, MpOBOJIOKH, TUTACTUIIMHA U IPYTHUX MaTEPUAJIOB).

[Tonsarune oObema, eaWHUIIBI H3MepeHHs oO0bema. OO0BEM MPSAMOYTOJBLHOIO
napajienenuresna, kyoa.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yJbTAaThl OCBOCHHUS TMPOTPAMMBI YYEOHOTO Kypca K KOHITY
o0yueHus B 5 KJjacce.

Yucia 1 BbIYHCICHUSA

[lonumarh M NPaBWIBHO YNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATypajJbHBIMU
YHClIaMU, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

CpaBHUBATh M YNOPSIOYMBATh HAaTypaJbHbIE YWCIA, CPABHUBATh B MPOCTEUIINX
ciIydasx 0OBIKHOBEHHBIE POOH, TEeCATUYHbBIC TPOOH.

COOTHOCUTH TOUYKY Ha KOOPJAMHATHOM (YMCIOBOI) MPSAMOIM C COOTBETCTBYIOUIUM €M
YUCIIOM M H300pakaTh HaTypaibHbIE YMCIA TOYKAMH Ha KOOPJAMHATHOW (YMCIOBOK)
IPSAMOM.

Bemonnsate  apudmernueckue — IEHCTBUSL ¢ HATYpalbHBIMU  YHCIAMH,
¢ OOBIKHOBEHHBIMHU JPOOSMHU B MPOCTEUIINX CIIydasiX.

BBINIOJIHATH POBEPKY, MPUKHUJIKY PE3YJIHTATA BHIYMCICHHI.

OKpyrasaTh HaTypaJbHbIE YUCIIA.
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Penienue TeKCTOBBIX 3agavd

Pemare TekCTOBBIC 3aJa4un apI/I(bMeTI/I[ICCKI/IM CIIOCOOOM H ¢ IIOMOIIIBIO
OPraHU30BAHHOI'O KOHCYHOT'O r[epe6opa BCCX BO3MOJKHBIX BAPHUAHTOB.

Pemarn 3aJlauy, COACPIKAIINC 3aBUCUMOCTH, CBA3BIBAIOIINEC BCIWYHHBI. CKOPOCTD,
BpEM:, paCCTOAHUC, ICHA, KOJIMYCCTBO, CTOUMOCTD.

Hcnons3oBath KpaTKHC 3allUCHU, CXCMBbI, Ta6J'II/IHBI, 0003HaUYCHHS IIpH pCIICHUN 3a1a4.

ITonp30BaThCs OCHOBHBLIMU CAUHUIaMU H3MCPCHUA: HCHBI, MACChbI, PACCTOAHMUI,
BPCMCHH, CKOPOCTH, BbIPpAXXAaTh OAHN CAWHHUIIbI BEJIMYHUHBI UCPC3 APYIUcC.

HBBHCK&TB, AHAJIN3UPOBATD, OLICHNBATb I/IH(i)OpMaHI/II-O, MpCcaACTaBJICHHYIO
B Ta6HI/IH€, Ha CTOJIOYATOM AuarpaMmMce, HHTCPIIPCTUPOBATL IIPCACTABICHHBIC ITAHHBIC,
HCIT0JIb30BAaTh AAHHBIC IIPpXW PCIICHHUU 3a/1a4.

HarasigHasi reomerpust

ITonp30BaTHCS T€OMETPUYECKUMU MOHATUAMU: TOUYKA, IPSIMAast, OTPE30K, JIyd, yToJ,
MHOT'OYTOJIbHHUK, OKPY>KHOCTb, KPYT.

[IpuBoguTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIUX (opmy
U3YUYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIVIAMU: BEpUIMHA CTOPOHA,
C MHOT'OYI'OJIBHUKAMU: yIOJ, BEPIIMHA, CTOPOHA, TAAroHallb, C OKPYKHOCTBIO: PaJnycC,
IAaMETP, LIEHTP.

N300pakaTh U3y4YEeHHbIE TEOMETPUYECKHUE (PUTYPBl HA HEIMHOBAHHOM U KJIETYaTOU
OyMmare ¢ MOMOILbIO [IUPKYJI U JTUHEUKH.

HaxomuTe mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOILIBIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBL, CTPOUTH OKPY’KHOCTH 33JaHHOTO pajinyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIVIOB IPSMOYIOJIBHMKA, KBaapara sl KX
ITOCTPOEHMS, BBIYMCIIEHNS TUIOLAAN U IEPUMETPA.

BbruucnsaTs nepuMeTp 1 IIoIaab KBajapara, IpsiMOyrojbHUKA, (PUTyp, COCTaBIEHHBIX
U3 MPSAMOYTOJILHUKOB, B TOM 4Hciie (pUryp, n300pakeHHBIX Ha KJIETYaTON Oymare.

[Tonb30BaTbCs OCHOBHBIMM METPUYECKUMHU E€IUHUIAMUA HM3MEPEHMs JUIMHBI,
IUIOLIA/IM; BBIPAXKaTh OJTHU €IWHHULIBI BETUYHHBI YEPE3 IPYTHE.

PacniozHaBarh mapasuienenunesl, KyO, MCIOJb30BaTh TEPMHHOJOTHIO: BEpILUHA,
pedpo rpaHb, U3MEPEHHUsI, HAXOAUTh U3MEPEHUS MapajlieNenunena, Kyoa.

Boruncnsate o0bem KyOa, mnapajuieienurena Mo 3aJaHHBIM — U3MEPEHUsIM,
MOJIb30BaThCs €IMHUIAMHU U3MEPEHHUsI 00beMa.

Pemlare HecnmokHbIE 3aJauM  HAa U3MEPEHUE T'EOMETPUYECKUX  BEIUYUH
B [IPAKTUYECKHUX CUTYALUSX.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpPaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 6 KJjacce.

YucJa 1 BBIYUCJIEHUS

3HaTh W TIOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JIUYHBIMU BHUJAAMU YHUCET
U Croco0aMu WX 3alliCH, TEPEXOUTh (€CIH 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3armucu
YHUCIIa K JPYTOu.
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CpaBHUBATH U YIIOPSIIOYMBATH [IEITBIC YHCIIA, OOBIKHOBEHHBIC U IECATUYHBIC IPOOH,
CpaBHHUBATh YMCJa OJTHOTO U PA3HBIX 3HAKOB.

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apuPMEeTHUYEeCKUE ACHCTBUS
C HATYypaJIbHbIMH U UEIBIMU YHCJIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMHU JIPOOSIMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YUCIAMU.

BpIunciiaATh 3HAYEHHS YHCIIOBBIX BBIPAKEHUM, BBINOJHATH NMPUKUIAKY U OLICHKY
pe3yabTaTa BBIYMCICHUW, BBINOJIHATh MPEOOPA30BAHMS YKCIIOBBIX BBIPAXKEHUU
Ha OCHOBE CBOMCTB apU(METHUECCKUX JACHCTBHII.

COoOTHOCUTH TOYKY Ha KOOPAWMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €W YHCIOM
U n300paxaTh YUCIa TOUKaMU Ha KOOPJMHATHON MPSAMO, HAXOAUTh MOAYJIb YHUCIIA.

COOTHOCUTH TOYKHU B MPSAMOYTOJIBHOM CUCTEME KOOPJAWHAT C KOOPAUHATAMH 3TOU
TOYKH.

OKpyTasTh LEble YUCIIa U JECATUYHBIC IPOOH, HAXOAUTh MPUOTKEHUS YHCEIL.

YucsioBbie M OyKBEHHbIE BbIPAsKEeHUS

[TonumaTe W ynoTpeOJsATh TEPMHUHBI, CBA3aHHBIE C 3aMUCHIO CTENEHU YHMCHA,
HaxXOJIUTh KBajgpaT MU KyO dHClIa, BBIYUCIATH 3HAYEHUS YHUCIIOBBIX BBIPAKCHUMH,
coaepKalux CTEICHHU.

[Tonp30BaThCcsi MpU3HAKAMU JEIUMOCTH, pacKiIaJblBaTh HATypaJlbHbIE dYHCIA
Ha MPOCThIC MHOKUTEIIH.

ITonp30BaThCs MacmITaboM, COCTABIISATh MPOIOPITUN U OTHOIIICHUS.

Ucnonw3oBaTh OyKBBI JjIsi 0003HAYEHHUS YKMCEN MPU 3aMKUCH MATEMAaTHYECKUX
BBIpOXXEHUHN, COCTaBIISATH OYyKBEHHBIE BBIpaXXEHUSI U (HOPMYJIbI, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX BBIPOKCHHUH, OCYIIECTBIISASI HEOOX0IMMbIE TIOJICTAHOBKH M TIPEOOpPa30BaHMS.

Haxonnuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 3a/1a4

Pemath MHOTOIIaroBble TEKCTOBBIE 3a7]a4l apU(PMETHUECKUM CIIOCOOOM.

Pemarp 3amaun, cBsi3aHHBIE C OTHOIICHHEM, MPOMOPIMOHAIBHOCTHIO BEJIMYMH,
POLEHTaMHU, pelIaTh TPU OCHOBHBIE 3a/1a4 HA JPOOU U MPOLIEHTHI.

Pematsb 3amaun, copeprkaiie 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUUYMUHBI: CKOPOCTb,
BpEeMsl, pacCcTOSHHE, I[€Ha, KOJMYECTBO, CTOUMOCTh, MPOU3BOAMTEIHHOCTH, BpEMH,
oObemMa pabOThI, UCHOIB3YS apUPMETHUECKUE JEHCTBUS, OLCHKY, TPUKUIKY,
MOJIb30BAThCsl €IMHUIIAMU U3MEPEHHUSI COOTBETCTBYIOIIUX BEJTUUHH.

CocTaBisaTh OyKBEHHBIC BBIPAXKECHHS TI0 YCIIOBHIO 33/1a4H.

N3Bnekats nHpoOpMaInio, IpeIcTaBIeHHY 0 B TA0INIIaX, Ha IMHEWHOH, CTOI0YaTON
WIA  KPYyroBOoW  JuarpamMmax, HWHTEpPIPETUPOBATh  MPEJICTaBICHHbIE  JaHHbIE,
UCIOJIb30BaTh JJAHHBIE [IPU PEIICHUH 3a/au.

[IpeacTaBnsTh nHGOPMAIIHIO C TOMOIIBIO TaOJIUII, TUHEWHOM 1 CTOIOYATON AUarpamMM.

Haruasgnas reomerpust

[IpuBomuTh mpUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEKMUX GopMy
HU3YUYCHHBIX T€OMETPUUECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX QUTY.
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N300paxkath C MOMOIIBIO HUPKYJIS, JUHEHKH, TPAHCIOPTHUPAa HA HEIMHOBAHHOU
U KJeT4aTol Oymare M3y4eHHbIE IUIOCKHE FeOMETpHUecKre (pUrypsl 1 KOHPUTYpaLUH,
CUMMETpPUYHBIE (QUTYPBI.

[Tonp30BaThCsl T€OMETPUUECKMMM MOHSTHSIMHU: PABEHCTBO (UTYp, CHUMMETpPHS,
UCMOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C CHUMMETpPUEH: OCh CUMMETPHUH, LEHTP
CUMMETPUH.

HaxoauTtb BeTMYUHBI YTIIOB U3MEPEHUEM C TOMOIIBIO TPAHCTIOPTUPA, CTPOUTD YTJIbI
3aJJaHHOM BEJIMYMHBI, MOJb30BaThCAd MPHU PELICHUM 337ad I'padyCHOM MEpoW YIJIOB,
pacrno3HaBaTh Ha YEPTEXKAX OCTPbIN, NPSIMOH, pa3BEPHYTHIN U TYNOW YTJIbL.

BbruncnaTe JMHY JIOMaHOM, MEPUMETP MHOTOYTrOJbHHMKA, IOJb30BaThCS
eIMHUIIAMU W3MEPEHHs JUIMHBI, BBIPAXKATh OIHHU E€AMHMIIBI U3MEPEHHS UIMHBI Yepe3
TpyTHE.

Haxoautb, uCmonb3ysi 4YepTeXHBbIE WHCTPYMEHTBI, PACCTOSIHHS: MEXAY ABYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, JUTMHY MTyTH HA KBAaJIPAaTHOM CETKeE.

Breruncnates miomanb GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIBHUKOB, NCIOJIB30BATh
pazOueHre Ha  OPSIMOYTOJIBHUKHM, Ha  paBHble  (QUIYpbl, JOCTpauBaHHE
70 TPSMOYTOJIbHHKA, MOJb30BaThCSl OCHOBHBIMU €IMHUIAMHU H3MEpPEHUs IUIOIIA[IH,
BbIpaXKaTh OJHU €IUHULbI U3MEPEHHUS ILIOLIAAN Yepe3 IpyTHUe.

Pacno3HaBath Ha MOAENSX M H300pKEHUSIX MUPAMHIY, KOHYC, IHIMHAD,
UCTIOJIh30BaTh TEPMUHOJIOTHIO: BEPIIKHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKa.

N3o0paxaTek Ha Ki1eT4aTOM OyMare mpsiMOYTOJIbHBIN Mapalyieaenumne].

Boruncnate 00beM MpSMOYTOJbHOIO Napajuienenunena, Ky0a, MOJIb30BaThCs
OCHOBHBIMHU €MHHUIIAMU U3MEPEHHs 00beMa;

Pemarp HecnoxkHbIE 3a7aud Ha HAxXOXJACHHE TE€OMETPUYECKUX BEJIUYUH
B IPAKTHUYECKUX CUTYyalHsIX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
Hanmenosanue paznena |KosmuectBo OcHoBHOE OCHOBHBIE BUJIBI ACSTEIBHOCTH O0yYarOIIUXCS
(TembI) Kypca 4acoB CoJIepKaHue
HatypaJibHble yncia. 43 Jecsatuunas Yurarhb, 3alIUCHIBATH, CPABHUBATh HaTypaJIbHbIE YUCIIA;

JlelicTBUs ¢ HaTypaJbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHHUS.
Psn maTypanpHbIX
YHUCEN.
Harypanshslii psia.
Yucio 0.
HartypansHbie uncia
Ha KOOPJIMHATHOMU
MPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HATYpaJIbHBIX YHCEIL.

Apudmernueckue
JICCTBUS

C HaTypaJIbHbIMU
yrciiaMu. CBoMCTBa
HYJISI IPU CIIOKEHUU
Y YMHOEHUH,
CBOMCTBA €IMHMIIbI
MIPU YMHOXKEHUH.

npemgjiaratb 06cy>1maTb CnocoobI YIHOpAOJOYHNBAHUA YHUCCII.

MN300paxaTh KOOPAMHATHYIO IPSAMYIO, 0TMEYATh YHCIIA
TOYKAMH Ha KOOPJAMHATHOW MPSIMOM, HAXOAUTH KOOPINHATHI
TOYKH.

HccaenoBats cBOMCTBA HATYypaJIbHOTO psiaa, yucen 0 u 1
IIPU CJIOKEHUHU U YMHOKCHUH.

Hcnmouab30BaTh NPaBUJIO OKPYIJICHHS HATYPAJIBHBIX YUCEL.
BeinosiasaTe apudMeTnyeckue JeMCTBUSA C HATYPAJIbHBIMU
YUCJIAMH, BBIYUCIATh 3HAYEHUSI YUCIIOBBIX BbIPAKEHUN

co ckoOkaMu 1 0e3 CKOOOK.

3anuchIBaTH IPOU3BEJICHUE B BUJIE CTEIICHU, YUTATH
CTEIICHU, HCIO0JIb30BAaTh TEPMHUHOJIOTHI0 (OCHOBAaHMUE,
M0Ka3aTelb), BBIYUCASATH 3HAYEHHUSsI CTEIICHEH.

BbINOJIHATH NPUKUAKY M OLEHKY 3HAYCHUHN YHCIIOBBIX
BBIPAKECHUH, MPeIaraTh U NPUMEHATh IPHEeMbl IPOBEPKHU
BBIYHCIICHUMU.

Hcnonb30BaTh NpH BHIYUCICHUAX IEPEMECTUTEIBHOE

Y COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacrpeneauTeIbHOE CBOMCTBO YMHOXEHNS; (GOpMyIHMpOBaTh
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IlepemectuTenpHOE
1 COYETATEIIbHOE
CBOMCTBA CIIOKEHUS
1 YMHOXKCHUS,
pacupeaeauTeabHOe
CBOMCTBO
YMHOKEHHUSL.
Jlenurenu

Y KpaTHBIE YMCIIa,
Pa3JIOKEHUE YuCciia
Ha MHO>KHMTEIIH.
Jlenenue

¢ ocratkoM. [IpocTeie
1 COCTaBHBIC YHCJIA.
IIpusHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HAaTypaJIbHbIM
MOKa3aTeyIeM.
Yucnosbie
BBIpaKCHUS;
TOPAIOK IEMCTBUM.
Penienue TeKCTOBBIX
3aJla4 Ha BCE
apupMETHIECKIE

U IPUMEHSATH MPAaBWIa NpeoOpa30BaHMUs YUCIOBBIX
BBIpQKEHU Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccsienoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, BHIIBHTATH

U 000CHOBBIBATH THINOTE3bI, GOPMYJIUPOBATH 0000IIEHNSI
U BBIBOJBI 110 pE3yJIbTaTaM MPOBEJCHHOIO HCCIEI0BaAHUS.
DopMyJIUPOBATH ONPeAeSIeHUs JICIIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTEIIN U KPATHBIE YMCJIA; PACIIO3HABATD
MPOCTHIE U COCTABHBIE YUCTA; (POPMYJIHPOBAThH

U IPUMEHSITh NPU3HAKHM JCIMMOCTU Ha 2, 3, 5, 9, 10;
NMPUMEHATHh AJITOPUTM PA3JIOKEHHS YMCIIA HA TPOCTHIE
MHOXKUTEIN; HAXOJAUTh OCTATKU OT JEJIEHUS U HETOJIHOE
YaCTHOE.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIC BHICKA3bIBAHUSA

O HATypaJbHBIX YHCIIAX, MPUBOJAUTH MPHUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpyupoBars MaTeMaTH4ecKue NMpeAJI0KeHUs

C IOMOIIBIO CBSI30K «W», AN, KECIH. .., TO...».

Pemathb TeKCTOBBIC 3a71a4u apU(PMETHIECKUM CITOCOOOM,
HCMOJIb30BAaTh 3AaBUCMMOCTH MEXK]ly BETUYMHAMU (CKOPOCTh,
BpEMsl, pacCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATDH TEKCT 3a/1a4H,
nepegopMyIMpoBaTh YCIOBUE, H3BJEKATh HEOOXOIUMbIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXKY BEIUUYNHAMH,
CTPOHUTH JIOTUYECKYIO LIEMTOYKY PACCYKICHUM.
MopaeaupoBaTh X0/ PELIEHUA 3a/1a4l C TOMOLIBIO PUCYHKA,
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JICHCTBUS,
Ha JIBIDKCHHE
U TIOKYIIKH

CXEMBbI, TaOJIHIIBI.

IIpuBoauTh, pa3déupaTh, OEHUBATH PA3IMUHbIE PEIICHUS,
3aIlMCH PELIEHUH TEKCTOBBIX 3aj1au.

Kputu4yeckn oneHMBaTh MOJTy4YEHHBIN pe3yibTar,
OCYIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISE OTBET

HAa COOTBETCTBUE YCIOBHUIO, HAXOAMTH OIIUOKH.

PemaTsh 3a1aun ¢ noMoIIBIO Iepedopa BCEX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBHCH € HCTOPHEH pa3BUTUS apUPMETUKHU

Harnsagnas reomerpus.
JIvHMYM HA IOCKOCTH

12

Touka, npsimas,
OTpE30K, JIyY.
Jlomanas.
N3mepenne nivHbI
OTpe3Ka,
METPUYECKHUE
€IMHUIIBI
U3MEPEHUS JTUHBI.

OKpy» HOCTB U KpYT.

[IpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYXKHOCTEN.
Yron. [psamonu,
OCTpBIN, TYIIOU

Y Pa3BEPHYTHIN
yribel. I3mepenue

Pacno3naBaTh Ha yepTekax, pUCyYHKaX, ONMCHIBATD,
UCIO0JIb3YsI TEPMUHOJIOTHIO, U M300PaKATh C IOMOIIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHy!0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPbI O0BEKTOB PEATHLHOTO
MHUpa, UMEIOUX (GOpMYy U3yUECHHBIX (PUTYD, OLEHHBATH UX
JIMHENHBIE Pa3MEPBHI.

Hcnoab3oBaTh JIMHEWKY U TPAHCHIOPTUP KAaK HHCTPYMEHTHI
JUTSI TIOCTPOEHUS U U3MEPEHUS: M3MEPSITh JIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 33a/IaHHOM JJIMHBI, YTOJI,
3aJIaHHOM BEIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOMTH OKPYKHOCTh 33JJaHHOTO pajuyca.
N300paxkaTh KOHPUTYpAIIMU T€OMETPUUECKUX PUTYP

W3 OTPE3KOB, OKPYKHOCTEU, X YACTEN HA HEIIMHOBAHHOMU

U KJIeTYaTOM OyMare; mpeajiaratb, OUCHIBATH U 00CYKIaTh
CIIOCOOBI, AJITOPUTMBI [TOCTPOEHUS.

Pacno3naBath U M300pakaTh HA HETMHOBAHHOM
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YTJIOB.
[IpakTnyeckas
paboTta
«ITocTpoenue
YTJIOBY»

U KJIETYaTOM Oymare npsMOM, OCTPbIH, TYIIOH, pa3BEpHYTHIN
YTIIbl; CPABHUBATH YIJIBL.

BbI4ucasTh UIMHBI OTPE3KOB, JIOMaHBIX.

IToHuMaTh ¥ HCIO/IB30BATH NPU PELICHUHU 32124
3aBMCHMOCTH MEXIY €IMHUIIAMU METPUYECKOU CUCTEMBI
Mep; 3HAKOMUTbCS ¢ HEMETPUUYECKUMU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B PA3JIMYHbBIX €IUHNALIAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHQUIypaLuu, UCIOJIb3Y S
U(pOBBIE PECYPCHI

OOGBIKHOBEHHBIC IPOOH

48

Hpo6s. [TpaBuibHbIC
1 HEIIPABUIIbHBIC
npobu. OCHOBHOE
CBOICTBO Ipo0OH.
CpaBHeHue apooeil.
Cnoxenue

Y BEIYMTAHHE
OOBIKHOBEHHBIX
npobeti. CMemnaHnHas
Ipo0b. YMHOKEHHE
U JICIICHHE
OOBIKHOBEHHBIX
JIpoOeii; B3auMHO-
oOpaTHbIE APOOH.
Penienne TeKCTOBBIX
3aJ1a4, CoJIepIKaIIuX
npoou. OCHOBHBIE

MopeaupoBath B rpaduueckoi, mpeaMeTHon dopme,

C IOMOUIBIO0 KOMIIBIOTEPA MOHATHSI U CBOKCTBA, CBA3aHHBIC

C OOBIKHOBEHHOM JIPOOBIO.

YuTaTh U 32aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
nperIaraTtb, 000CHOBBIBATH M 00CYKAATH CIIOCOOBI
YHOPS0YMBAHUS IPOOEH.

N3006pakaTh 0OBIKHOBEHHBIEC IPOOH TOUKAMU

Ha KOOPJIMHATHOM MPAMOM; UCHOJIb30BATh KOOPIUHATHYIO
IPSIMYIO JIJIsl CPaBHEHUS TPOoOei.

PopMyJIHPOBATH, 3ANIMCHIBATH € IOMOIIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOMW JIpOOH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO JpOoOM AJI COKpaALEHUs! ApOoOei 1 MpUBeIECHUS
JpoOU K HOBOMY 3HAMEHATEIIIO.

IIpeacraBiasiTh CMENIaHHYO APOOH B BUJIE HEMPABMIBHON

Y BBIICIIATH LIETYIO YaCTh YUCIa U3 HEMPABWIBHON ApOOH.
BoinosnaTe apudgmMeTnyeckue 1eMCTBUSs

C OOBIKHOBEHHBIMU JPOOSMU; NPUMEHSATH CBOHCTBA
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3a/1ayu Ha APOOH.
[IpumeneHue OyKB
JUTSI 3aITUCU
MaTeMaTUYECKUX
BBIPOKECHU U

Y TIPEJITOKEHUN

apu(PMETHICCKUX TCUCTBUH IS pariOHAIA3AITIN
BBIUHCIICHUN.
BbINOHATH NPUKUAKY M OLEHKY PE3yJIbTaTa BEIYUCICHUN;

npeaiaraTb ¥ NPUMEHSITH IPHMeMbl IPOBEPKH BBIYKMCIICHUN.

IIpoBoauTh Hccaeq0BaHMs CBOMCTB apo0ei, omupasich

Ha YUCJIOBBIC KCIIEPUMEHTHI (B TOM YHUCIIE C IOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS 1 OTPULIAHUS BBICKA3bIBAHUM.

Pemathb TeKCTOBBIC 3a/1a4H, COACpIKaIME TPOOHbBIE JaHHBIE,
Y 33J1a41 Ha HAXO0XKJICHUE YaCTH LEJIOTO U LIEJIOr0 MO €ro
YacTH; BHIABJIATH UX CXOACTBA M PA3JINYHSL.
MopaeaupoBaTh X0/ PEIICHU 3a/1a4l C TIOMOLIBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.

IIpuBoauTh, pa30UpPaTh, OLEHUBATH PA3IINYHBIC PEIICHHUS,
3alMCH PELICHUH TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATH MOJIYYEHHBIA PE3YJIbTaT,
OCYILECTBIATh CAMOKOHTPOJIb, ITIPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTh OIIUOKH.
3HAKOMUTBHCH € HCTOPHEH pa3BUTUS apU(PMETUKHI

Harsigaas reometpus.
MHOTOYTOJIbHUKHU

10

MHOroyroJIbHUKM.
YeTplpexyroabHUK,
MPSAIMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpiBaTh, MCNOJIB3YH TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATBHOIO MUPA, UMEIOIIUX
(bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBapaTa,
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pabora
«ITocTpoenue
MPSAMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMH

HAa HEJIMHOBAaHHOU
Oymare».
TpeyronpHuUK.
IInomane

U IIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OyT'OJIbHUKOB,
COCTABJICHHBIX W3
MPSIMOYTOJIbHUKOB,
€UHULIBI
VU3MEPEHHUS
TJIOIIATH.
[lepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATDH UX JIMHEHHBIE Pa3MEpBhl.
BbruucasiTh: IEpUMETp TPEYTOJIBHUKA, IPSIMOYTOJIBHUKA,
MHOTOYTOJIBHHKA; IUIOLIa/lb PSAMOYTOJIbHUKA, KBaIpaTa.
M300pakaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE

Y TYTIOYTOJIbHBIE TPEYTOJIbHUKHU.

CrpouTh Ha HETMHOBAaHHOW M KJIE€TYaTOW Oymare KBajapar
Y IPSIMOYTOJIbHUK C 3aIaHHBIMU JYITMHAMH CTOPOH.
HcciienoBath cBOMCTBA IPAMOYTOJIBHHKA, KBAAPATa IIyTEM
AKCIIEPUMEHTA, HAOIIOAEHUS, U3BMEPEHUS, MOJICTUPOBAHHSI;
CpaBHUBATh CBOMCTBA KBaApaTa U MPSAMOYTOJIbHUKA.
KoHcTpynpoBate MaTeMaTH4YeCKHE NPeIJI0KEeHHUA

C TIOMOILIBIO CBSI30K «HEKOTOPBIN», «ITH000M.
Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

O MHOTOYTOJIbHUKAX, IPUBOAUTH NMPHUMeEPHI

Y KOHTPHPUMEPBHI.

HccaenoBath 3aBUCMMOCTD IUIOIIAIN KBAAPATA OT JIJIMHBI
€r0 CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHOW CETKH IS IOCTPOCHUS
¢buryp; pa3ouBaTh NpSIMOYTOJIbHUK Ha KBaJpaThl,
TPEYTOJIbHUKH; COCTABJIATH (PUTYphI U3 KBAPAaTOB

U TIPSMOYTOJIbHUKOB ¥ HAXOJIUTh UX IUIOIIA/b, pa301uBaTh
¢burypsl Ha IPSAMOYTOJIBHUKU U KBaJPAThl U HAXOAUTh UX
IJIOLIA/b.

BoipakaTh BeIMUMHY TUIOMIAIA B PA3JIMYHBIX €AMHUIAX
U3MEpPEHUsI METPUYECKON CUCTEMBI MEpP, IOHUMAThH

U HCIOJIb30BATh 3aBUCUMOCTH MEXIY METPUUYECKUMU
€AVMHULIAMU U3MEPEHUS TUIOLIA/IH.
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3HAKOMMTBLCH ¢ IPUMEpPaAMH NPUMEHEHHS TIOIIaaN
Y MIEPUMETPA B MPAKTUUYCCKUX CUTYyaIUsX.

Pemars 3aauun U3 peaabHON KU3HU, NPeENJIaraTb

H 00CY:KIaTh pa3jiMYHbIe CIIOCO0bI PEIICHUS 3a7a4

JlecsaTuunbie 1podu

38

JlecsTuuHas 3aMuch
npobeit. CpaBHeHUE
JeCITUIHBIX
Tpo0et.

JlericTBus

C ICCATUYHBIMH
JIPOOSIMHU.
OxpyriieHne
JeCITUIHBIX
TpoOei.

Penienue TeKCTOBBIX
3a/1a4, CoAepKaIInX
npobu. OCHOBHBIE
3aJlayu Ha Apoou

IIpencTaBisATh AeCATUYHYIO IPOOh B BUI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JCCATUYHbBIC APOOH,
nperIaraTtb, 000CHOBBIBATH M 00CYKAATh CIIOCOOBI
YIOPSATOYUBAHUS JECATUYHBIX APOOCH.

N3006paxkaTh necaTuyHbIe IpoOM TOUKAMU Ha KOOPJIUHATHON
MIPSMOM.

BbIABJAATH CX0ACTBA U PA3JIUYHUSA TPABUIT apUPMETHUECKUX
JICVCTBHM C HATYpPaJIbHBIMH YUCIAMH U JE€CATUYHBIMU
JIpoOsIMU, OOBSICHATH UX.

BoinosHaTs apudpMeTnueckue 1eUCTBUS C JECATUIHBIMU
JIpOOSMU; BHINOJIHATH NPUKHUIAKY M OLEHKY pe3yJibTaTa
BBIUHCJICHUU.

I[IpumeHsATH cBolicTBa apuMETUUCCKUX JEHCTBUN

JUISL pallMOHAIN3ALIMU BBIYUCIIEHUM.

I[IpuMeHATH NPaBUJIO0 OKPYIJIEHUSI IECATUYHBIX APOOCH.
IIpoBoauThH HCCIEI0BAHUS CBOMCTB JECATUYHBIX APOOEH,
OMUPASICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE

C TIOMOIIIBI0 KOMIIBIOTEPA), BBIIBUIATh T'HNOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHMSI.

Pacno3HaBaThb UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUSA

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAHUM.
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Pemath TeKCTOBBIC 33/1a4H, COJepKaIIre APOOHbIC TaHHbIE,
Y Ha HAXOXJECHHE YaCTH LEJIO0r0 U LEJIO0ro M0 €ro YacTH;
BBISIBJIAATH UX CXOJCTBA U PA3JINYMA.

MopeanpoBaTh X0/ pEIIEHHS 33a4 C IOMOIIBIO PUCYHKA,
CXEMBbI, TaOJIHIIBI.

IIpuBoauTh, pa3déupaTh, OEHUBATH PA3IMUHbIE PEIICHUS,
3aMHMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBathb 1pOOHBIMU YHCIIAMU B peaIbHBIX )KU3HEHHBIX
CUTyalUsIX.

Kpurnueckn oueHuBaTh I0IYYEHHBIN PE3YNIbTAT,
OCYUIECTBJISITH CAMOKOHTPOJIb, ITPOBEPSSI OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOJAUTH OLIUOKHU.
3HAKOMUTBHCH € HCTOPHEH pa3BUTUS apU(PMETUKHU

Harnsagnas reomerpus.
Temna u purypor
B IPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o06pakenue
MHOTOI'PaHHHUKOB.
Mopenu
MPOCTPAHCTBEHHBIX
TEJL.
[IpsAMOYTOJIbHBIN
napajiyieNenuIe],
Ky0. Pa3BepTku kyba
Y TIapaJiyIesIeuIe a.
IIpakTrueckas
paborta «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPY KaKoleM
MHpe TPSIMOYTOJIBHBIN Mapajuiesnenunesn, Kyo,
MHOTOIPAHHHUKH, OMUCHIBATh, HCI0JIb3Ysl TEPMUHOJIOTHIO,
OLICHMBATDH JIMHEIHBIE Pa3MEPBHI.

IIpuBoauTH NpUMepbI OOBEKTOB PEATTBHOIO MUPA, UMEIOIIUX
(bopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO MapalieenuIena,
KyOa.

M300pakaTh Ky0O Ha KiIeT4aTON Oymare.

HccnenoBarth cBoiicTBa KyOa, MPsSMOYTOJIbHOTO
napauiesienuIe1a, MHOTOIPaHHUKOB, UCTIOIb3YSl MOJIEIH.
Pacno3naBath u M300pakaTh pa3BepTKU KyOa

Y NapaJlyIesIeIIUIIE .

MopeaupoBatp KyO 1 napauienenunes u3 Oymard 1 npoumx
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O0bem kyo0a,
IPSIMOYTOJIBHOTO
napaieNenuIe/a

MaTepuasoB, 00bICHATH CIOCO0 MOICIUPOBAHMS.
HaxoanTh n3MepeHns, BBIMUCISTH TUIONIAb ITOBEPXHOCTH;
00BeM KyOa, MPSMOYTOJIFHOTO MapajuIelienumea;
HCCJIEI0BATh 3aBUCMMOCTh 00beMa Ky0a OT JUIMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBIBATH I'MIIOTE3Y.
HaoroaaTh ¥ NPOBOAUTH AHAJIOTHUH MKy IIOHITHIMU
TJIOMIAAN B 00bheMa, TIEpUMEeTpa M TUIONIA I TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHEBIE U JIOJKHBIE BEICKA3bIBAHUS

0 MHOTOTPAaHHUKaX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3bIBAHMS U OTPHUIIAHUS BHICKa3bIBAHUM.
PemaTh 3a1a4u u3 peabHOMN KU3HA

[ToBTOpeHue u 00001IeHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSITUI
1 METOJIOB Kypca

5 kmacca,
000011IeHNEe 3HAHUI

BouruncjasaTh 3Ha4EHUs BBIPAXKECHUM, COACPXKALIUX
HaTypaJibHbIE YKCia, OOBIKHOBEHHBIE U JECATUUHBIE APOOH,
BBITNOJIHSTH IPEOOPA30BAHUS YUCEIL.

Bri0upaTh c1iocod cpaBHEHNs YHCEIl, BBIYMCIIEHUN,
NPUMEHSTh CBOMCTBA apu(PMETUICCKUX JICHCTBUM

JUISL pallMOHAIN3AIIMU BBIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHIACMBIX JACHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTaTa BIYUCICHHM.

Pemiate 3aaum U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSA [l pelIeHUs 3a4a4 U3 IpYTux
y4eOHBIX MTPEAMETOB.

Pemars 3a1a4n pa3HbIMH CIIOCO0AMH, CPABHUBATH CIIOCO0BI
pelleHUs 3a/1a41, BLIOUPATh PALIMOHAJILHBIH CIIOCO0

OBLIEE KOJIMYECTBO
HACOB I10 ITPOI PAMME

170
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6 KJIACC
HanmMenoBanue pasgena  |KoaumdectsBo OcHoBHOE OCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIMNXCs
(TemnbI) Kypca 4acoB CoJIepKaHue

HatypanpHble yncna 30 Apudpmernueckue BeinosHATE apuMeTHYecKHe JeiiCTBHSA ¢ MHOTO3HAYHBIMU
JEHUCTBHS HaTypaJIbHBIMHU YMCIIAMH, HAXOAMTH 3HAYEHH S YHCIIOBBIX
C MHOT'O3HaYHBIMU BBIPQXKEHHUI €O CKOOKaMU U 0€3 CKOOOK; BBIYHCIATH
HaTypaJIbHBIMU 3HAYEHUs BBIPAKECHUM, CONEPKAILNX CTEIICHH.
guciaaMu. YucioBble | BBINOJHATH NPUKUAKY U OLEHKY 3HAYCHHUM YHCIIOBBIX
BBIPAYKEHUS, BBIPAKEHUI, PUMEHSITh NPUEeMbI IPOBEPKH PE3YJIbTATa.
NOPSAJIOK JEHCTBUH, Hcnonb30BaTh NPpH BHIMUCICHHAX IEPEMECTUTEIBHOE
UCIIOJIb30BaHUe Y COYETATEIbHOE CBOKCTBA CIIOKEHUS U YMHOKEHUS,

cK0OOK. OKpyrJieHHe
HATypaJTbHBIX YHCEIL.
Jlenurenu u KpaTHbIe
YypcIia; HanOOIbIITHH
OOIIUiA TeTUTeIh

1 HaUMEHBIIIEe
o011ee KpaTHoe.
JlemuMoCcTh CyMMBI
U TIPOU3BEICHMUS.
Jenenue

C OCTaTKOM.
Pernienne TeKCTOBBIX
3a/1a4

pacnpenenuTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEITHLHO
CJIOXKEHUS, CBOMCTBA apU(PMETUUECKUX JICUCTBUM.
HccaenoBaTh 9uCIOBBIC 3aKOHOMEPHOCTH, TTPOBOIUTH
YHCIIOBBIC SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBAThH
TUIOTE3DI.

dopMyTHPOBATH ONIPeAeIeHUsA ACITUTENS U KPaTHOTO,
HauOOIBIIETO OOIIETO JIEIUTEIIS 1 HAaUMEHBIIIECTO 00IIEro

KpaTHOI'o, IMMPpOCTOI0 U COCTABHOI'O YHUCCII; UCIIOJIb30BATh OTHU

IMOHATHA IIPpU PCHICHUHA 3ada4y.

I[IpuMeHATH aJITOPUTMBbI BBIYUCICHUS HAUOOJBIIIETO OOIIETO

JISITUTENISI 1 HAMMEHBIIIETO 00IIEero KPaTHOTO ABYX YMCEII,
AJTOPUTM PA3JIOKECHUS YHCIIA HA TPOCTHIE MHOKUTEIH.
HccaenoBath ycnoBus A€IMMOCTA Ha 4 1 6.
HccaenoBarb, 00Cy:Kk1aTh, GOpMyJIHPOBATH
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1 000CHOBBIBATH BBIBO/JI O YCTHOCTHU CYMMBI, IIPOU3BCACHUS:

JIBYX YETHBIX YUCEJ, IBYX HEYETHBIX YUCIIE, YETHOTO
Y HEYETHOTO YUCETL.

HccsenoBath CBOMCTBA AEIUMOCTH CYMMBbI M IPOU3BEICHUS
YHUCEN.

IIpuBOAMTH NPUMEPHI YKCEIN C 33JaHHBIMU CBOWCTBAMU,
Pacno3HaBaTh BepHbI¢ H HEBEPHbIE YTBEPKIACHUS

O CBOWCTBAX YHCEII, ONPOBEPraTh HEBEPHBIE YTBEPKIACHUS

C IOMOILIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTHYeCKHE MPEIJI0KEHUS

C IOMOIIBIO CBSI30K «W», AN, KECIH. .., TO...».

Pemiath TEKCTOBBIE 3a1a4M, BKIIOYAIOIINE OHATHSA
JEIUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCIIOJIb30BaTh
nepebop BceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTth X0 peUICHUSA 3a4a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHBIE PEIICHMUS,
3aIMCH PEIICHUN TEKCTOBBIX 3a1a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIN PE3yJIbTaT, HAXONUTh
OLUIMOKH, OCYILLECTBIISATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harsigaas reometpus.
[IpsiMble HA IUIOCKOCTH

IlepnienauKyJIIsIpHbIE
IpSIMBIE.
[TapayutenbHbie
IIpsIMBIE.
Paccrosinue mMexny

Pacno3naBaTh Ha yepTekax, pUCyHKax CIIy4au B3aMMHOTO
PACITOJIOKEHHUS IBYX MPSMBIX.

N300pakaTh ¢ MIOMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaToi Oymare JBe mepeceKaronuecs
MpsIMbIE, IBE MAapaJuIeNIbHbIE MIPSMbIE, CTPOUTH IIPSAMYIO,
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JBYMST TOUKaMH,
OT TOYKH J0 MPSIMOiA,
JUTMHA MapuIpyTa

Ha KBaJIpaTHOU CETKe

MEPIEHIUKYJIISIPHYIO JTaHHOU.

IIpuBoaUTH NpUMepPbI NAPAIIETBHOCTH

Y NIEPIICHINKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYT'OJIBHUKAX IEPIECHIUKYIISIPHBIE

Y NIapAJUIEIIBHBIE CTOPOHBI.

M300pakaTh MHOTOYTOJIEHUKH C HapajuieIbHBIMU,
IIEPIICHINKYJIIPHBIMA CTOPOHAMH.

Haxoaurtpb paccTrosiHue MEXAY ABYMs TOYKAMH, OT TOYKH
J10 TIPSIMOM, JUIMHY IIyTH Ha KBaJAPATHOU CETKE, B TOM YHUCIIE
UCIOJIb3YS LIM(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JpooH,
COKpalieHue Apooei.
CpaBHeHue

U YIIOPSIOUMBaHUE
JpoOeH.
JHecsatuunbie 1poou
U METpUYCCKas
CUCTEMA MED.
Apupmernueckue
JIEUCTBUS

C 0OBIKHOBEHHBIMH
U JICCITHIHBIMA
JIPOOSIMHU.
OTHOI1IEHUE.

CpaBHMBATB U YHOPSIA0YMBATH JApOOH, BHIOMPATH CIIOCO0
CpaBHEHHS APOOEH.

IIpeacraBasiTh AeCATUUYHBIC APOOH B BUJE OOBIKHOBEHHBIX
JpoOeii 1 OOBIKHOBEHHBIC B BUJIE JECATUYHBIX, HCMOJb30BATH
IKBUBAJIEHTHbBIE MPeCTABIEHHUS TPOOHBIX YUCE MPU UX
CpaBHEHUH, NMPY BBIUMCIICHUSIX.

Hcnoan3oBath necsaTruuHbie 1poOU Mpu npeoOpazoBaHuU
BEJIMYUH B METPUUECKON CUCTEME MED.

BbinoiHATH apupmMeTnyecKue 1ecTBUA

C OOBIKHOBEHHBIMHU M JIECITUYHBIMU JPOOSMHU.

BouIyucasTh 3HAYEHUS BBIPAXKEHUM, CONEPKALIUX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, BHITIOIHSITh
npeodpa3oBaHus ApoOeH, BLIOUPATH CMOCO0, MPUMEHSTh
cBOMicTBa apuMETHICCKUX ACHCTBHM I pallMOHAIH3AIHH
BBIYMCIICHUU.

CocTaBiasiTh OTHOIIEHUS U IPONOPIUH, HAXOAUTh
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JleneHue B JaHHOM
OTHOIICHHH.
Macra0,
MIPOTIOPITHSL.
IToHsiTHE TIpOLICHTA.
Brruncnenune
MpOIIeHTa

OT BEJINYUHBI

1 BEJIMYHUHEI T10 €€
MIPOLICHTY.

PerieHre TeKCTOBBIX
3a/1a4, CoAEpKaIInX
JIpOoOH ¥ MPOLEHTHI.
IIpakTrueckas
pabota «OTHOIIICHHE
JUTUHBI OKPY>KHOCTH
K €€ JUaMeTpy»

OTHOILICHHE BEJINYMH, JACJIUTh BEINYUHY B JTAHHOM
OTHOILICHUH.

HaxoauTthb 3KCIepMMEHTAJBHBIM IIyTe€M OTHOLIEHUE JJINHBI
OKPY’KHOCTH K €€ AUaMETpy.

HNutepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOAUTH MacIITad miaHa, KapThl U BBIYUCIIATH PACCTOSHUS,
MCIO0JIb3Ys MacIuTao.

OOBSACHSATD, UTO TAKOE MPOLICHT, YIOTPEOISITH 000POTHI peun
CO CJIOBOM «ITPOLIEHT.

BbipaxkaTh NpOLIEHTHI B IpO0SX U ApOoOU B MPOLIEHTAX,
OTHOLICHHE JIBYX BEJIMYHH B IIPOLICHTAX.

BbIrunceasiTh NPOLEHT OT YUCHa U YUCIIO 10 €ro NPOLEHTY.
Oxpyrasath ApoOu U NPOIEHTHI, HAXOIUTh NPUOTUKEHUS
YUCEIL.

PemaTe 3aga4m Ha 4acTH, IPOLEHTHI, IPOMOPLIUH,

Ha HaXOKJEHHE JpoOu (IPOLEHTa) OT BETMUYUHBI U BEJIUYUHBI
o ee Apoou (TIPOLIEHTY), APpoOH (TIPOLIEHTA), KOTOPBIMA
COCTAaBJISIET OJIHA BEJIMYMHA OT IPYTOil.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHBIE PEIICHMUS,
3aMKMCH PEUICHUI TEKCTOBBIX 3a/1ay.

N3Biaexats nHGopMaLMIO U3 TaOIUI] U TUArPaMM,
MHTEPIPETUPOBATH TAOIUYHbBIE JaHHBIE, ONIPEIETSATh
HanOOoJIbIIIEE U HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX

Harsigaas reometpus.
Cummerpust

OceBast cuMMeTpHs.
LlenTpanbHas

Pacno3HaBaTth Ha yepTexax U U300paKEHUAX, H300PaAKATH
OT PYKH, CTPOHUTH C IOMOIILIO UHCTPYMEHTOB (pUTYpy
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CUMMETPHSL.
[locTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTnyeckas
pabora «OceBas
CUMMETPUS.
Cummerpus

B [IPOCTPAHCTBE

(0Tpe30K, JTOMaHy10, TPEYTOJIbHUK, IPIMOYTOJIbHHUK,
OKPYKHOCTbh), CAMMETPUYHYIO TAHHOM OTHOCUTEIBHO
MIPSIMOU, TOYKH.

HaxoauTs npuMepbl CUMMETPUH B OKPYIKAIOIIEM MUPE.
MopeanpoBate 13 Oymaru ABe QUIrypbl, CAMMETPUYHBIE
OTHOCUTEJIBHO IIPSIMOM; KOHCTPYMPOBATh '€OMETPUIECKUE
KOH(UTYpALINH, UCTIONb3Ys CBOMCTBO CUMMETPHH, B TOM
YHCIIE C TOMOILBIO IIU(PPOBBIX PECYPCOB.

HccaenoBath cBOMCTBA H3yUYEHHBIX (PUTYD, CBA3AHHbBIC

C CUMMETPHEH, UCIOJIb3YS SKCIIEPUMEHT, HAa0JI0/IeHUE,
MOJICJIMPOBAHMUE.

O00cHOBBIBATH, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJEHUSI O CHMMETPUU PUTYp

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB
JUISL 3aIIUCH
MaTeMaTUYECKUX
BBIPAKEHUU

Y NIPETI0KEHNN.
bykBeHHbIE
BBIPAKEHUS

Y YUCJIOBBIE
MOJACTAaHOBKH.
bykBeHHbIE
PABEHCTBA,
HAaXO0XKJICHHE

Hcnoan3oBaTh OYKBBI sl 0003HAYSHUS YHCEII, TPH 3aITUCH
MaTEeMaTUYECKUX YTBEPKICHUH, COCTABISAThH OYKBEHHBIC
BBIPAYKEHUS 110 YCIIOBUIO 3aa4H.

HccaenoBath HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JUISl KX 3AIHCH.

BoIuncasiTh 4nciioBoe 3HaUYeHNE OYKBEHHOTO BBIPAKEHUS
MpY 33J]aHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh PopMyJIbI: IEpUMETPA U TUIOIIATU
MPSIMOYTOJIbHUKA, KBaJIpaTa; IJIMHBI OKPY>KHOCTHU, TIOIIAAN
KpyTa; BHINOJIHATH BHIYUCIEHHUS 110 dTUM (hopMyiam.
CocTaBasth (pOpMYJIbl, BEIPAKAIOUIUE 3aBUCUMOCTUA MEXKITY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE; 1I€HA,
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HEU3BECTHOIO KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpEMS, 00BEM
KOMITOHEHTA. paOoThI; BBIMOJIHATH BRIYUCICHHUS 110 3TUM (hOpMyJiam.
DopMyIbL HaxoauThs HEN3BECTHBII KOMIIOHEHT apu(hMETUIECKOTO
NEeUCTBUS
Harnsgnas reomerpus. 14 YeTplpexyTroIbHUK, M300pakaTh Ha HETMHOBAHHOM M KJIETYATON Oymare
@durypsl Ha IIOCKOCTH IPUMEPHI C MCMOJb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETHIPEXYTOJIbHUKHU C 3aIaHHBIMU CBOMCTBAMU:
[IpsAMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJISIPHBIMU, PABHBIMA

KBaJIpaT: CBOMCTBA
CTOPOH, YIJIOB,
JuaroHa’seH.
W3mepeHune yrios.
Bunrnl
TPEYTOJIbHUKOB.
ITepumetp
MHOTOYTOJIbHHKA.
[Inomwans ¢purypsl.
DopMyJIbl
nepuMeTpa

Y TUIOLIAIH
IPSIMOYTOJIbHUKA.
[IpubnuxenHoe

HU3MCPCHUC IJIOIa N

duryp.
[IpakTrueckas

CTOpPOHaMHU, IPSAMBIMH yIJIaMH U JIp., paBHOOEAPEHHBIN
TPEYTOJIbHHUK.

IIpensnarath U 00CyXAaTh COCOOBI, AJITOPUTMbI
IIOCTPOEHUS.

HUccaenoBaTh, NCHOB3YS HKCIIEPUMEHT, HAOJIO/ICHUE,
MOJICJINPOBAHUE, CBOMCTBA IIPSMOYTOJIbHUKA, KBaIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O0ocHOBBIBATH, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJEHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaABATh
BEPHBIEC U HEBEPHBIE YTBEPKICHUS.

M3mepsaTh U CTPOUTH C TOMOILBIO TPAHCIIOPTHPA YTJIBL,

B TOM YHCJIE B MHOTOYTOJIBHUKE, CPABHMBATD YIJIbL;
PaCNO3HABATh OCTPBIE, IIPSMBIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3snaBaTh, H300pakaTh OCTPOYTOJIBHBIH,
NPSIMOYTOJIbHBIN, TyOYTOJIbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUI TPEYTOJbHUKH.

Boruncasitb NEpUMETP MHOTOYTOJIbHUKA, IJIOMIAb
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pabota «ILtomanp
KpyTra»

MHOTOYTOJIbHUKA pa30MEeHUEM Ha MPSIMOYTOIHHUKH,

Ha paBHBIC (PUTYPHI, UCTIOIB30BATh METPUICCKUEC STUHUIIBI
MU3MEPEHUS JUIMHBI U TUIOLIAIH.

Hcnoab3oBaTh NpUOJINKEHHOE U3MEPeHHe JJINH

U TUIOLIAa/Iel Ha KieTyaToi Oymare, mpuOInKEeHHOE
M3MEPEHUE JJIMHBI OKPYKHOCTH, TIJIOIIAINA Kpyra

[lonoxuTEeIbHBIC
N OTPHULATCIIbHBIC YUCJIa

40

Llenbie uncna.
Monyns uncna,
reoMeTpuyIecKas
UHTEpIpeTaIus
MonyJisi. YucioBbie
MIPOMEXKYTKHU.
[TonoxxurenbHbIE

U OTpHIIATENIbHBIC
yucna. CpaBHeHUE
MOJIOKUTEIIBHBIX

U OTPUIIATEIBHBIX
YuCell.
Apudmernueckue
JIEUCTBUS

C TIOJIOKUTEIBHBIMU
U OTPUIIATEILHBIMU
YU CIIaMHU.

Pemenne TekcTOBBIX
3a1a4

IIpuBoANTH NPUMeEPHI UCIIOJIB30BAHUS B PEATBHOW KU3HU
MTOJIOKUTEIIBHBIX U OTPULIATENbHBIX YUCE.

MN300paxkaTs 11e1ble YUCa, TOJIOKUTEIbHBIE

Y OTPUIIATENBHBIC YHACIIA TOYKAMHU HA YUCJIOBOU MPSIMOW,
HCII0JIb30BATh YKCIIOBYIO NPSIMYIO JUIsl CPABHEHUS YUCEIL.
IIpuMeHATH NPaBWJIa CPABHEHUS, YOPSAOYMBATH LICIIbIE
4KiClia; HAXOAUTh MOJYJIb YUCIIA.

D®opMyIHPOBATH MPABUJIA BEIYUCIICHUS C MOJOKUTEIbHBIMU
Y OTPULATEILHBIMU YHCJIaMU, HAXOAUTH 3HAYEHU S
YUCIIOBBIX BBIPAXKECHUM, COACPKAIINUX TCUCTBUS

C TIOJIOKUTEIBHBIMU U OTPHULATEIBHBIMU YHCIIAMHU.
IIpuMeHATH CBOMCTBA CI0KEHUSI U YMHOKECHUS

JUTsl IpeoOpa3oBaHusl CyMM U IIPOU3BENCHUN
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[IpencraBieHre TaHHBIX

[IpssmoyrosibHas
CUCTEMA KOOPIAUHAT
HAa MJIOCKOCTH.
Koopannatsl TOUkH
HAa [JIOCKOCTH,
abcuucca

Y OpAWHATA.
Cronbuatsie

U KpYTrOBbIC
JarpaMMsl.
IIpakTrueckas

paborta «Iloctpoenue

Jarpamm.
Pemenune TeKCTOBBIX
3a7a4, CoJIep KaIlnX
JTaHHEIE,
Mpe/ICTaBJICHHbBIC

B TaOJIMIIaX

Y Ha Marpammax

OO0bSACHATH U WILJIIOCTPUPOBATH MOHATHE MIPSIMOYTOJIBHON
CUCTEMBI KOOPJMHAT Ha IIJIOCKOCTH, UCIIONIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPIANHATHOMN IJIOCKOCTH
TOYKH U (PUTYpBI IO 3aJaHHBIM KOOpJMHATAM, HAXOAUTH
KOOpPJMHATBI TOYEK.

YuraTh cTO04aThIE U KPYTOBBIE AUATPAMMBI;
HHTEePIPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE
JIarpaMMBl.

HUcnoab3oBath HHpOPMALIMIO, IPEICTABICHHYIO

B Ta0JMIIaX, Ha MarpaMMax JUisl pelieHus: TEKCTOBBIX 3a/1a4
Y 3a/1a4 U3 PEaIbHOW KU3HU

Harnsannas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpsAMOYTOJIBHBIN
napajiyieNenuIe],
KyO, Ipu3Ma,
nupamuja, KOHyc,
UWIMHJD, T1ap

u chepa.
N3o06pakenue

Pacno3naBarth Ha yeprexkax, pUCyHKAX, ONUCHIBATH
NMpaMuy, IpU3My, UAJIUHADP, KOHYC, Iap, H300pasaTh X
OT PYKH, MOJIJTUPOBATH 13 OyMaru, MiacTUINHA, IPOBOJIOKU
U JIp.

I[IpuBoauTH NpUMepPbI OOBEKTOB OKPY>KAIOIIETO MUPA,
UMEIOIUX (POPMbI HA3BAHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTUIO: BEPIIMHA, peOpO, TPaHb,
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnyeckas
pabota «Co3nanue
Moaenen
MIPOCTPAHCTBEHHBIX
burypm».

ITonsartue oobeMa;
CAMHUITHI U3MEPCHUS
o0bema. O0beM

OCHOBaHMeE, BBICOTA, PAJNYC U AUAMETP, pa3BepTKa.
N3yuaTh, UCIIONB3Ys IKCIIEPUMEHT, HAOIOICHHE, U3MEPECHHE,
MO/JICJIMPOBAHKE, B TOM YHCIIe KOMITBIOTEPHOE, 1 OMUCHIBATH
CBOIICTBAa HA3BAHHBIX TEJI, BHIABJIATH CXOACTBA

U Pa3IMyusi: MSXKIy TUPAMUTON U TTPU3MON; MEXKITY
IWIHHIPOM, KOHYCOM U IIIAPOM.

Pacno3naBaTth pa3BepTKU Napayuieienuneaa, Kyoa, mpu3Mbl,
UpaMuUIbl, KOHYCa, MWINHAPA; KOHCTPYUPOBATH JTaHHEBIE
TeNa U3 pa3BepPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTb MoJeJIM TPOCTPAHCTBEHHBIX puryp (13 Oymaru,
MIPOBOJIOKH, MJIACTUJIMHA U JIP.)

N3mepsaTh HA MOJEISAX: ITTUHBI peOep MHOTOTPAHHHUKOB,
JUaMeTp Imapa.

MPSIMOYTOJILHOTO BoiBoauts ¢popmysry o0beMa IPSIMOYTOJILHOTO
napaJiyiesienuIea, napaiyiesieuIea.
Ky0a, (popmyIisl Boruncasats no popmyaam: 06beM MpIMOYTOIHHOTO
o0BneMa napaiiesienuresna, Kyoa; uCroab30BaTh SUHUIIBI H3MEPEHUS
00beMa; BBIYMCJIATh 00BEMBI TEJI, COCTABJIICHHBIX U3 KyOOB,
MapaiyIeNICIUIICIOB; pelaTh 3a4a49i ¢ PCATbHBIMA JTAHHBIMU
[ToBTOpEHUE, 00001IEHNE, 20 [ToBTOpEHUE Boruncasith 3HaY€HUs BBIPAKECHUI, COAEPHKAIINX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHSITUI
1 METOJI0B KypCOB
5 1 6 KJ1accoB,
000011IcHH1E

HaTypajbHbIE, IIeJIble, TOJOKUTEIIbHBIC U OTPUIIATEIIbHbIC
qucia, OOBIKHOBEHHBIC M ICCITUIHBIC IPOOH, BBIMOJIHATH
peoOpa30BaHMsI YHCEN M BBIPAKCHHIA.

Bpi6upaTh cnocod cpaBHEHMS YKCell, BRIYMCICHUM,
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U CUCTEMATU3AIIN
3HAHUHN

NPUMEHSITh CBOMCTBA apu(PMETUUECKUX ICHCTBUI

JUISl pallMOHAIM3a1[U1 BBIYUCIICHUN.

PemaTs 3a7a4u U3 peabHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUs [UIs PEeLICHU 3a/1a4 U3 IpYTuxX
IIPEIMETOB.

PemaTs 3aga4uu pasHbIMHU CIIOCO0AMHU, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHMS 3aJa4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOTHAEMBIX ACHCTBHM
Y CaMOIIPOBEPKY PE3YJIbTaTa BIYNCICHAN

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIITMCKA

Anrebpa sSBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00I1ero o0pa3oBaHUS:
OHa 00ecreynBaeT W3Y4YEHHUE JPYTUX JTUCUUIUIMH, KaK €CTeCTBEHHO-HAyYHOIo, TaK
¥ TYMaHUTApHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIsl MPOAOKEHUs 00pa3oBaHus
U B IIOBCEOHEBHON >W3HU. Pa3zBurne y o0Oydaromuxcsi HAay4YHBIX IPEICTAaBICHUN
0 TMPOUCXOXKICHUU W CYIIHOCTH ajreOpandecKkux aOCTpakiMii, crocobe OTpakKeHHs
MaTeMaTUYECKOW HAyKOM SBIEHUM M TPOLIECCOB B MPHUPOAE U OOIIECTBE, pPOIU
MaTEMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM IMO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET
GbOpMUPOBAHUIO HAYYHOI'O MHMPOBO33PEHUSI M KAueCTB MBIIUICHUS, HEOOXOIUMBIX
JUJIS aJlanTaiiy B COBpEMEHHOM 1 poBoM ob1iecTBe. M3yuenue anreOpsl ooecrieunBaet
pa3BUTHE yMEHUs HaOII0JaTh, CpaBHUBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOH
JNEUCTBUSL W BBIBOJABI, (GOpMyJIUpoBaTh yTBepxkAcHUS. OCBOECHHE Kypca aireOpsl
o0ecreuynBaeT pa3BUTHE JIOTMYECKOIO MBIIUIEHUS OOYYaOIMXCS: OHU MCHOJB3YIOT
JNEAYKTUBHbIE ¥ WHAYKTHBHBIE PACCyXKJEHUSA, O0000IIEHHEe U KOHKPETU3AIIHIO,
abcTparupoBaHue u aHajgoruro. O0ydeHue anredpe npeanojaraeT 3HaYUTEIbHbI 00heM
CaMOCTOSITEIIbHOM JESITEIbBHOCTH O0YYarolUXCsl, MOATOMY CaMOCTOSITEJIbBHOE PEIIEHUE
3a/1ay SIBJISIETCS peayin3aliei NesiTeIbHOCTHOTO IPUHITUIA O0yUeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» st OCHOBHOTO OOIIETo
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOINYECKUE JIMHUMU:
«Ywucna u BBIYUCIICHUD», « ANTeOpandecKre BRIPAXKEHUD», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuum». Kaxnas w3 3THX COAEPKATEIbHO-METOAUYECKUX JIMHUW Pa3BUBACTCS
Ha MPOTSKEHUU TPeX JIET U3YUECHUS Kypca, B3aUMOJCUCTBYS C APYTUMH €T0 JIMHUSIMH.
B xone n3ydeHust yaeOHOTo Kypca 00yqaronuMes TPUXOIUTCS JIOTHYECKU PacCyKIaTh,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK. B CBA3M C 3TUM B MporpamMmmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHMKHU, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3jieflax MaTeMaTHYEeCKOTO 0O0pa30BaHUs U CHOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYalONTUMUCS OCHOB YHUBEPCAIBHOTO MAaTeMaTHYECKOTO  SI3bIKA.
CopeprkaTenbHON M CTPYKTYPHOU OCOOCHHOCTHIO yUeOHOTO Kypca «Anredpay sIBIsSETCS
€ro UHTETPUPOBAHHBIN XapakKTep.

Copepxanue TMHUM «Yucna U BBIUKMCIECHUS» CITY>)KUT OCHOBOW ISl AAJIbHEUILIETO
W3YUYCHUS] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS JIOTHYECKOTO
MBINIUICHNS, (OPMHUPOBAHUIO yMEHHS TOJH30BATHCS  ATOPUTMAMH, a TaKKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHOM KU3HH.
Pa3BuTue TOHATHS O 4YMCIE€ HAa YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs CBS3aHO
C paIMOHAIIBHBIMUA M HMPPAIMOHAIBHBIMU YUCIaMH, (POPMHUPOBAHUEM IPEACTABICHUN
O JICHCTBUTENBHOM 4YHCIIC. 3aBEpPUICHUE OCBOEHUS YHUCIOBOM JIMHUHA OTHECEHO
K cpeJlHeMy 0011eMy 00pa30BaHMUIO.

40



Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

Conepxanue AByX anreOpamdecKux JIMHUA — «AJTeOpandecKue BBIPAKCHUS
U «YpaBHEHHs U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOMIMXCS
MaTEeMaTUYECKOro arnmapara, He0OX0AMMOTO I peIeHus 3a7a4 MaTEMAaTUKH, CMEXHBIX
NPEeIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1ad. Ha ypoBHE OCHOBHOrO OOIIEro
o0Opa3oBaHusl Y4eOHBIH MaTepHuall TPYyNIUPYETCS BOKPYT PAMOHAIBHBIX BBIPAXKEHUH.
AnreOpa JEeMOHCTpUPYET 3HAUYEHHE MaTEeMaTUKM KakK s3blKa JUIsl T[OCTPOEHUS
MaTeMaTHYECKUX MOJeJeH, OMMCaHus MPOLIECCOB U SBJICHUH peanbHOro Mupa. B 3amaun
00ydeHus anreOpe BXOAST TaKKe TajibHEHIIIee pa3BUTHE aITOPUTMHUYECKOTO MBIIILICHUS,
HEOOXOJIMMOT0, B YAaCTHOCTH, JJII OCBOCHHS Kypca HWH(GOPMATHKW, U OBJAJCHHE
HaBBIKAMHM  JCIYKTUBHBIX paccyxacHuil. IIpeoOpasoBaHne CUMBOIBHBIX (HOpM
CHOCOOCTBYET  Pa3BUTHUIO BOOOPAKEHUS, CIOCOOHOCTEM K  MaTeMaTH4eCKOMY
TBOPUYECTBY.

Conmepxanne (yHKIMOHAIBHO-TpAQUUECKONW JMHUM HalleJIeHO Ha TOJMy4YeHHE
o0yJaronmMucss 3HaHUM O (YHKIMSIX Kak BaKHEHIIEH MaTreMaTH4ecKol MOeNu
JUISL OTMCAHMSI W WCCJIENIOBAaHUA Pa3HOOOPA3HBIX MPOIIECCOB M SIBICHUH B MPHUPOJC
u obmectBe. M3yueHne Marepuana ciocOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCSd YMEHHUS
UCIIOJIb30BaTh PA3JIMYHBIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CJIOBECHBIE,
CUMBOJIMUECKHE, TpadudecKre, BHOCUT BKJIAJ B (POPMUPOBAHHUE TIPEICTABICHUNA O POJU
MaTEMaTHUKH B Pa3BUTUH ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY MUIaHy B 7—9 Kjaccax u3ydaeTcsi ydeOHbI Kype «Anredpay,
KOTOPBI  BKJIIOYAeT CJIEAYIONIME OCHOBHBIC pa3fenbl  conepkanus: «Yucma
U BBIUUCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YPAaBHEHUS U HEPABEHCTBA,
«DyHKIAW.

OOmiee yuciao0 YacoB Il H3YYEHHS Y4eOHOro Kypca
«Anrebpa» — 306 gacos: B 7 kiacce — 102 gaca (3 yaca B Hemenro), B 8 Kjacce —
102 gaca (3 yaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

COAEPKXAHUE OBYUYEHUA

7 KJIIACC
Yuciia 1 BBIYUCIEHUSA

JIpoOu 0OBIKHOBEHHBIE M JECATHYHBIC, TIEPEXO OT OJHOU (DOPMBI 3alMCH JIpoOei
K apyroid. [loHsTHE palMOHANIBHOTO 4YHWCIA, 3allCh, CPaBHEHHE, YIOPSIOYHMBAHHE
parMoOHANIBHBIX YHCENl. ApudMETHUYECKHE JCHCTBHUS C palMOHAJIBHBIMH YHCIAMHU.
Pemenue 3amay u3 peasibHOM IPAKTUKK HAa YaCcTH, HA IPOOH.

Crenenb ¢ HaTypaJdbHBIM TIOKa3aTeJIeM: OIpejesieHue, MpeoOpa3oBaHUe
BBIDOKEHUH HA OCHOBE OIPEACIICHHS, 3alMuCh OONbIuX umcen. [IpomeHTs, 3amuch
IPOIIEHTOB B BHJE ApoOW W apoOu B BHUAE MPOIECHTOB. TpW OCHOBHBIC 3a/1ayu
Ha MPOLICHTHI, PEIICHUE 3a7a4 U3 PEaTbHOU MPAKTUKH.

[IpuMmeHeHue MPU3HAKOB JIETMMOCTH, PA3JIOKEHUE HA MHOMKUTEIIU HATypallbHBIX
yuces.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi U oOpaTHAs MPONOPIHOHATBHOCTH.
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AnredOpanyeckue BbIpasKeHMsI

[lepemMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAKEHUS C IepeMeHHOH. J[lomycTumeble
3HaueHUs INepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEKIY BEJIMYMHAMHU B BUJC
dopmynel. Beruncnenuss mo dopmynam. IlpeoOpazoBaHre OyKBEHHBIX BBIPAKEHUIA,
TOKJECTBEHHO PaBHBIE BBIPAKEHUS, NPaBUIIa IPEOOPa30BaHUS CYMM U MPOU3BEIACHUM,
IpaBUJIa PaCKPBITUSA CKOOOK M MPUBEICHUS MOJOOHBIX CIaracMblX.

CBOJiCTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIEM.

OpHounensl u MHOrowieHbl. CreneHb MHorouneHa. CiokeHHE, BBIYMTAHUE,
YMHOXEHHE MHOTOWIEHOB. POpMyJibl COKpPAIEHHOTO YMHOXEHHS: KBaJApaT CyMMbI
U KBazapaT pa3HocTh. Popmyna pa3HOCTH KBaApaToB. Pa3nokeHHe MHOrOYJIEHOB
Ha MHO>KHTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHWS, MpaBWia NpeoOpa3oBaHUsA  ypaBHEHMS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JInneliHOEe ypaBHEHUE C OJHOM NEPEMEHHOM, YNCIIO KOPHEW JIMHENHOTO YPABHEHHS,
peleHre JIMHEWHBIX YypaBHEHUU. (COCTaBIIEHHE YPaBHEHMM I10 YCJIOBHUIO 3aJlayu.
Pemenune TeKCTOBBIX 3a/1a4 € IIOMOLIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHE C JBYyMS NMEpEeMEHHbIMH W ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IByMs IEpEMEHHBIMU. PerieHue cucteM ypaBHEHUM CIIOCOOOM
1oAcTaHoBKHU. [IpuMephl perieHnss TEKCTOBBIX 3a1a4 C IIOMOIIBI0 CUCTEM YPABHEHUH.

DOyHKUUN

Koopaunara Toukn Ha npsmoii. YuciioBble MPOMEXYTKU. PaccTosiHrEe MEXK Iy AByMS
TOYKaMHU KOOPJIWHATHOW MPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciicca U opaMHaTa TOYKH
Ha KOOPAMHATHOM miIockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (GopMynamu. UTeHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonstue ¢pynkuuu. I'padux dpynkumu. CpoiicTBa
bynkuuii. Jluneitnas ¢ynknus, ee rpaduk. I'papuk dynkmuum = | |. ['paduueckoe
pEeLIeHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHUU.

8 KIIACC
Yuciia v BBIYUCICHUSA

KBaapatusiit kopeHb u3 uncina. [lonstae 06 uppanmoHaibHOM uucie. Jlecatnunbie
NpUONMDKEHUST UpPpAlMOHANIBHBIX uuncesl. CBoicTBa apuMETHUYECKUX KBaJAPATHBIX
KOpHEH U X MPUMEHEHHE K NMPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BHIYMCIICHUSIM.
JleCTBUTENbHBIC YHCIIA.

Crenensp ¢ LenpIM Moka3arejaeM U ee cBoiicTBa. CTaHgapTHas 3alIMCh YHCIIA.

AnredOpanyeckue BbIpasKeHUsI
KBanpaTHblil TpexuiieH, pa3iokeHue KBaJIpaTHOTO TpexXwieHa Ha MHOKHUTEIH.
Anrebpaunueckast 1poos. OCHOBHOE CBOMCTBO anredpandeckon apodu. CroxxeHue,
BBIYUTAHUE, YMHOKEHUE, AeTIeHnE anredpandeckux apobeii. ParrioHanbHbie BhIpaXeHUs
U UX MpeoOpazoBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmyia KOpHEHW KBaJIpaTHOro ypaBHEHHsA. Teopema
Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JMHEHHBIM M KBagpaTHbIM. [Ipocreiimme
JTPOOHO-paIIMOHANIbHBIC YPaBHEHHUS.

I'paduueckass wHTEpIpeTanysi ypaBHEHHUH C JBYyMS TEPEMEHHBIMH W CHUCTEM
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. [ [puMepsI peleHus CucTeM HETMHENHBIX
YPaBHEHUI C ABYMS IEPEMEHHBIMHU.

Pelienne TeKCTOBBIX 3a/1a4 aaredpanuyeckuM CriocoOOM.

HucnoBble HEpaBEHCTBA W HUX CBOMCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OHOM NepeMeHHON. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUIMHA

[lonstue Qynkumu. OOIaCTh ONpENENEeHUs U MHOKECTBO 3HAUYEHUN (DPYHKLHUU.
CrniocoObI 3a1aHust PyHKIIHIA.

I'padux Pynkuu. Urenue cBoicTB PpyHKIMM 1o ee rpaduky. [Ipumepsl rpagukos
(GYHKIMH, OTpaXxarolyX peaibHble IPOLECCHI.

@DyHKIIMHU, OIHUCHIBAIOLINE IPSIMYIO U 00paTHYIO MPONOPIHMOHATbHBIE 3aBUCUMOCTH,
ux rpaduxn. Oyukuuu y = X2,y = X3,y =/ , y=|x|. [paduueckoe penienne ypaBHeHui
Y CUCTEM YpPaBHEHHU.

9 KUIIACC
Yucaa v BBIYMCICHUS

PanmonanpHbie 4ucna, UppaAMOHAIBHBIC 4YHCIA, KOHEYHbIE U OECKOHCUHbIC
JECATUYHBIE TPOOU. MHOKECTBO JACUCTBUTENIBHBIX YHUCEN, JCHCTBUTEIBHBIC YMCIA KaK
OECKOHEYHbIE JCCATUYHBbIC IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBbHBIX YHACEII U KOOPAUHATHOU ITPSMOM.

CpaBHeHue JIeHCTBUTENIBHBIX YnCes, apuMETHUECKHUE IeUCTBUS C IEHCTBUTEIIbHBIMU
YHCIIAMU.

Pa3smepbl  O0OBEKTOB  OKPYKAIOIIETO  MHpPA,  JUIMTEIBHOCTh  IPOIIECCOB
B OKPY’KAIOILIEM MUpE.

[TpubnmxeHHOe 3HAYCHHE BEIUYUHBI, TOYHOCTH MpuOMDKeHHUs. OKpyTrieHue
yucell. [Ipukuka v olieHKa pe3yabTaTOB BEIYUCICHUM.

YpaBHeHUs U HEPAaBEHCTBA

JluneriHoe ypaBHEeHHE. PenieHne ypaBHEHUM, CBOAILIMXCS K IMHEWHBIM.

KBagpatHoe ypaBHeHme. Pemienue ypaBHEHMM, CBOIAIIMXCA K KBAJPATHBIM.
buxBagpatHoe ypaBHenue. I[Ipumepsl pemieHuss ypaBHEHHMM TpPETbeM M YETBEPTOU
CTEIEHEW Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemienne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajay
aIreOpanyecKuM METOOM.
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VYpaBHeHue Cc JByMs NEepeMEHHbIMM M ero rpa¢uk. PemeHune cuctem IBYX
JIMHENHBIX YPaBHEHUH € IBYMs IIEPEMEHHBIMU. Penienue cucreM IByX ypaBHEHMI, OJTHO
U3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpPOM cTemeHu. I'paduueckas MHTEprpeTanus
CHUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Pemennie TekcTOBBIX 3a7a4 alredpandeckuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW IiepeMeHHOM. Pemenue cucrem
JVMHEWHBIX HEPABEHCTB ¢ OJHOW nepemMeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas
MHTEPIIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOyHKUUN
KBanpatnunas pyskius, ee rpadux u cBoiicta. [lapadoia, KoopIMHATH BEPIIUHBI
napaboJibl, OCb CHMMETPUHU MapadOoJIbL.

I'papuku  dyHKIMI: = , = +, =- =35 =+, =[]
Y UX CBOMCTBA.

YucJi0BbIC OCTEA0BATEIBHOCTH U NIPOrPEeCcCUM

[loHATHE YHCIIOBOM  MOCIENOBATEIBHOCTH. 3aJaHUE  IOCIENOBATEIBHOCTH
PEKYPPEHTHOM (popMyiion U GopMyJIoil N-To YieHa.

Apudmernueckas U reoMmerpuueckas nporpeccud. dDopmyisl N-ro  4djaeHa
apu(pMeTHUECKON U TEOMETPUYECKON MPOTrPecCuii, CyMMbI MIEPBBIX N YJIEHOB.

N300pakeHre 4ieHOB apu(hMETUUECKON U FT€OMETPUUECKON MPOrpeccuili TOUKaMH
Ha KOOPJWHATHOM TJIOCKOCTU. JIMHEHHBIA M ASKCHOHEHUMAIbHBIA pocT. CIOXKHBIC
IIPOLICHTBI.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMBI y4eOHOTO Kypca «Anredpar»
K KOHIly oOy4eHus B 7 KJjiacce.

Yucaa v BBIYMCICHUS

BoinonHsATe, coueTast yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(MeTnyecKre 1eHCTBUs
C palMOHAJIbHBIMU YUCIIAMH.

HaxonuTe 3HaueHusl YUCIOBBIX BBHIPAKEHUM, TPUMEHSATH Pa3HOOOpa3HbIE CIIOCOObI
Y TIPUEMbI BBIYUCIICHUS 3HAYEHUI TPOOHBIX BBIPAXKEHUH, COIEpKaLIUX OOBIKHOBEHHBIE
U JECATHYHBIC TPOOH.

[lepexoauTh OT OIHON (OpMBI 3amKCU YHUCEN K Jpyroi (mpeoOpa3oBbIBAThH
JECSITUYHYIO JApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JECATUYHYIO TPOOb).

CpaBHUBATH U YNOPSIIOYMBATH PALIMOHATILHBIE YKCIIA.

OKpyrasiTh ynca.

BbINONHATh NPUKHUIIKY M OLEHKY pe3yJibTaTa BBIUMUCIECHUH, OLIEHKY 3HAYE€HUU
YHUCIIOBBIX BBIPAKEHUM. BBINONHATH JNEHCTBUS CO CTENEHSIMU C HaTypajJbHbIMU
MOKa3aTeJIsIMH.
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[IpuMeHATh MPU3HAKK ACIUMOCTH, PA3JI0KEHHWE HAa MHOXKHUTEIH HaTypaJbHBIX
YHCell.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3aa4H, CBSI3aHHBIC C OTHOIICHUEM BEIIMYHH,
MPOIIOPIIMOHATBFHOCTRIO  BEJIMYWH, TIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJIbTAThI
pEIICHHMS 3a/1a4 C yYeTOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM paccMaTPHUBACMBIX
0OBEKTOB.

AJireOpanveckue BbIpaKeHHsA

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHHOJOTHIO M CHMBOJIMKY, TPUMEHSTH €e
B IIPOLIECCE OCBOECHUS YUeOHOr0 MaTepHaa.

Haxoaute 3HaueHus OyKBEHHBIX BBIPAKEHUM TNpU 3aJaHHBIX 3HAUYEHUSAX
NIEPEMEHHBIX.

Bemonusate npeoOpa3oBaHus LEIOr0 BbIPAXKEHHWS B MHOTOYWIEH INPUBEACHUEM
N0JIOOHBIX CJIaraeéMbIX, paCKpPbITUEM CKOOOK.

BBINIOJIHATE YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOWJIEHAa HA MHOI'OYJIEH,
IPUMEHSATH (POPMYJIBI KBaApaTa CyMMBbI M KBaJpaTa Pa3HOCTH.

OcynecTBIATh Pa3I0KEHNE MHOTOYWIEHOB HA MHOKUTEIH € IIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOILEro MHOXUTEINs, TPYNIHUPOBKU CllaraéMblX, MPUMEHEHUsS (popMyl
COKpPAILEHHOT'O0 YMHOKEHHS.

[IpumeHnsATh npeoOpa3oBaHUs MHOTOWICHOB [UJIsl PEIICHMs] PA3IMYHBIX 3a7ad
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

Hcnonp3oBaTh  CBOWCTBA  CTENEHEM C  HATypaJbHBIMU  IOKAa3aTEJsIMU
TSl TpeoOpa3oBaHus BHIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrars nuHeliHBIE YpaBHEHUS C OJTHOM IEPEMEHHOM, IPUMEHSSI IPaBUila EPEXoaa
OT MCXOJHOTO YpPAaBHEHUs K PABHOCUIBHOMY eMy. [IpoBepsTh, SBISETCA JIM YHCIIO
KOPHEM YpPaBHEHMS.

[IpumensaTy rpaduueckue MeTOAbl MPU PEUICHUH JTUHEHHBIX YpPaBHEHUH M HUX
CUCTEM.

[TonGupate mpuMepsl Map Yucel, SBISIOMIMXCS PElIeHHEeM JTUHEHHOTO ypaBHEHUs
C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JMHEWHOTO YpaBHEHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YACh IPaUKOM, MPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHHUSI.

Pemrars cucTeMbl IByX JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaguIecKu.

CocTaBisATh U peniaTh JMHEWHOE YpPaBHEHHE WM CUCTEMY JIMHEMHBIX ypaBHEHMI
[0 YCJIIOBHIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayd
IIOJTYYEHHBIN PE3yNbTarT.

DOyHKUUH
N300paxkaTh Ha KOOPAWHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM

KOOpIMHATaM, JIy4yd, OTpPE3KH, WHTEpBaJbl, 3alMChIBATh YHCIOBBIE MPOMEKYTKU
Ha alnre0panyeckoM s3bIKe.
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OTmedath B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 3a/JaHHBIM KOOPAWHATAM, CTPOUTH
rpaduku muHeHHBIX QyHKIHi. CTpouTh rpaduk QyHKIUU Y = |x|.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIIMNA M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUMHAMMU:
CKOpPOCTh, BpEMsi, PAacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIHLHOCTD,
BpeMsi, 00beM padoTHI.

Haxoauts 3HaueHue GyHKIMH 10 3HAYCHHIO €€ apryMEHTA.

[TonumaTth rpaduueckuil crnoco® TMpeacTaBICHUA H aHaidu3a HH(pOpManuy,
U3BJEKaTb M WHTEPIPETUPOBATh HMH(GOpPMAIMIO U3 TPaQUKOB pPEANbHBIX MPOILECCOB
Y 3aBUCUMOCTEH.

[IpeameTHBIC pe3yJabTAaThl OCBOCHHUS IMPOTPAMMBI Y4EOHOTO Kypca K KOHITY
o0yueHus B 8 KJacce.

YucJia 1 BLIYUCJIECHUS

Hcnonb30BaTh HaYadbHBIE MPEACTABICHUS O MHOXECTBE JECHCTBUTEIBHBIX YUCEI
JUISl CpPaBHEHMS, OKPYTJICHUS M BBIYMCICHUH, W300pakaTh IEHCTBUTEBHBIC 4YHCIA
TOYKaMU Ha KOOPJIMHATHOM MPSIMOU.

[IpumeHsaTr TOHATHE apU(DMETHUYECKOrO0  KBaJIpaTHOTO KOPHS, HAaXOJUTh
KBaJpaTHbIE KOPHU, HCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSATOpP, BBIMOJIHATH
npeoOpa3oBaHusl BRIPAKEHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, MCIOJIb3Yysl CBONCTBA
KOpHEM.

Hcnons3oBaTh 3anmucy OOIBIITNX W MaJIBIX YHCEIT ¢ ITOMOIIBIO IECATUYHBIX ApoOei
U crereHeit yucna 10.

Asre0panyveckue BbIpasKeHHUs

[IpuMeHsTh MOHATHE CTENEHU C LIETBIM MTOKa3aTeNIeM, BBIMOJIHATh TPeoOpa3oBaHus
BBIpaXXEHUH, COACPIKAILINX CTEIEHHU C LIEJIBIM [TOKA3aTEIIEM.

BhBITIONTHATE  TOXACCTBEHHBIC MPEOOpPA30BAHMS  PAIMOHAIBHBIX  BBIPAKCHUM
Ha OCHOBE IIPaBWJI ACHCTBHUI HaJ MHOTOUYJIEHAMH U alreOpanyecKuMu JIpoOsMu.

PacknaapiBaTh KBaApATHBIN TPEXWICH HA MHOKHUTEIH.

[IpumenaTy mpeoOpa3oBaHUsI BBIPAKEHUW I PEIICHUS Pa3IMYHBIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPAaBEHCTBA

Pemate 1nmHElHbIE, KBagpaTHbIE YPAaBHEHUS MW PaUMOHAIBHBIE YpPaBHEHUS,
CBOJIAIIMECSA K HUM, CUCTEMBI JIBYX YPABHEHUH C JIByMS IEPEMECHHBIMU.

[IpoBOoaUTH MpOCTEUIINE UCCIAEAOBAHUS YPABHEHWA U CUCTEM YPAaBHEHUH, B TOM
YuCcjie ¢ TMpPUMEHEHHWEM TpapuUecKuX TMpeACTaBiICHU (yCTaHABIMBATh, MMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEILICHHUS], €CIIM UMEET, TO CKOJIbKO, U MPOYEE).

[lepexoauTs OT cloBeCHOM (POPMYJIMPOBKU 3a7auM K €€ aareOpandyecko MoJenu
C NIOMOIIBIO COCTABJICHHUSI YPABHEHUS WM CHCTEMbl YpaBHEHUW, WUHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33J]a4U MMOJyYEHHBIN PE3yJIbTaT.
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HpI/IMCHHTB CBOMCTBA YHCIOBBIX HCPABCHCTB i1 CPaBHCHHA, OLCHKH, PCIIATb
JIMHCHHBIC HCPABCHCTBA C OHHOﬁ HCpGMCHHOI‘;I n HUX CHCTCMBI, JaBaTb rpa@n%wym
HWIITIOCTpAlIuIO MHOKCCTBA peHIGHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKIMHA

[TorumMaTh W WCMOIB30BaTh (YHKIMOHAJIBHBIC TOHSATHA W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYCHUS), OMNPEACIITh 3Ha4YeHHe (YHKIUH TI0 3HAYCHUIO
apryMeHTa, ONpeAesITh CBOMCTBA (DYHKIIMH 10 €€ TpaduKy.

Crtpouts rpaduku dJIeMeHTapHBIX (HYHKIIUN BUA:

=-, = 2, = 3 =+, =] | ONHCHIBATH CBOICTBA YHCIOBOH (YYHKITHH

1o ee rpaduky.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS MPOrpaMMbl YUeOHOTO Kypca K KOHILY
obyueHus B 9 kiacce.

YucJia 1 BLIYUCJIECHUS

CpaBHUBATh U yHOPSAOUYUBATH PAIMOHAJIBHBIC M UPPALMOHAIBHBIC YUCTIA.

BreimonusaTe apudmernueckue ACHCTBHS C palldOHAIBbHBIMU YHCJIAMH, CouyeTas
YCTHBICE W TIUCBMEHHBIE TIPUEMBbI, BBINOJHATh BBIYUCICHUS C HMPPALMOHATBHBIMU
qHCIaMH.

Haxonuth 3HaueHus creneHer ¢ UEJIbIMHU TOKA3aTesIMA U KOPHEW, BBIYUCISATH
3HAYEHHUS YUCIIOBBIX BBIPAKEHHUI.

OKpyrisiTb  JEUCTBUTENBHBIC YKCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABECHCTBA

Pewars nuHeEVHBIE M KBAaJpaTHBIE YPAaBHEHMs, YPAaBHEHHS, CBOISAIIMECSH K HUM,
npocTeiiue 1poOHO-paliOHaIbHbIE YPaBHEHUSI.

Pemars cucteMsl ABYX JTMHEHWHBIX YPABHEHUM C ABYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS JTUHENHBIM.

Pemath TekcTOBbIE 3a/1auu anredpandyeckuM CIIOCOOOM C MOMOIIBI0 COCTABICHUS
YPaBHEHMS UJIM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

IIpoBoauTh MpOCTENIINE UCCIEAOBAHNS YPABHEHUHW U CUCTEM YPAaBHEHUH, B TOM
qyclie C MPUMEHEHHEeM TIpaduuecKux TMpeacTaBieHUld (ycTaHaBIMBaTh, WMEET JIU
YPAaBHEHUE WIA CUCTEMA YPABHEHUH PELIECHHUs, €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

Pematp nuHeliHbIe HEpAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paXaTh pPEIICHUE
HEPABEHCTB HA YMCIIOBOM IPSMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucTtemsbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTb PELLIEHUE CUCTEMbl HEPABEHCTB HA UYUCIIOBOM
IIPSIMOM, 3aIIUCBIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUM PA3JIMYHBIX 3a/1a4.
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DOyHKIMHA
Pacno3naBath QyHKIMM W3Y4YeHHBIX BHJOB. [loka3piBaThb CXeMaTHYECKU
pacronoXeHne Ha KOOPAMHATHOW IUIOCKOCTH rpadukoB (yHKUMNA BHma: =

= + - - = 24 4 = 3, =+, =] | B 3aBucuMoCTH

) ) )
OT 3Ha4YeHUH K03((HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIHUI.

Ctpouth W u300paxaThb CXEMaTUYECKH TpaduKu KBaIpaTUYHBIX (DYHKUIUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUN N0 UX TpaduKaMm.

PacnioznaBath KkBaapaTuuHyto (yHKIUIO 1O (opMmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHOM )XKU3HU, PU3UKH, TEOMETPUH.

YuciioBbIE IOCTE10BATEIHHOCTH M IIPOrPEcCUn

Pacno3naBath apuMeETHUYECKYI0 M TE€OMETPUUECKYIO IPOrPECCHUH IpPHU Pa3HbIX
crnoco0ax 3aJaHusl.

BBITIOJIHATH BBIYUCIIEHHS C UCIIOJIb30BaHUEM (HOPMYJ N-T0 WieHa apupMeTUIECKON
Y TEOMETPUYECKON IPOTrPECCUM, CyMMBI IIEPBBIX N YICHOB.

N300paxkath 4ieHbl MOCIEI0BATEILHOCTH TOYKAMUA Ha KOOPIMHATHOM IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMH ITOCIIEIOBATEIBLHOCTSIMU, B TOM YHUCIIE
3aJ1a4M U3 peasbHOM KHU3HU (C UCIOJIB30BAaHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |[KomaumdecTtso OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIIUXCS
(TembI) Kypca 4acoB COZIEp)KaHUE
Hucna v BEIYUCIICHUS. 25 [TousiTnEe CucreMaTu3upoBaTh U 000ralaTh 3HAHUA
PanmonanbHble ynciia PaIMOHAIBHOTO YUCHA. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATH U YNOPSIA0YHUBATH APO0H, TpeoOpa3OBbIBas
JNEUCTBUS Py HEOOXOAMMOCTH ACCATUYHBIE APOOU B OOBIKHOBEHHEIE,

C palMoHaIbHBIMU
yrciamu. CpaBHEHHE,
YIOPS0YMBAHUE
palMOHAIBHBIX YKCET.
Crenenp

C HATypaJIbHBIM
ToKa3aTeJieM.
Pemnienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOIIEHTHI

Y3 pealbHON
MPaKTUKHU.

[Ipu3naku neanumMocTy,
Pa3I0KEHUS

Ha MHOKHUTEIIH
HaTypaJbHBIX YUCET.
PeanbHble

OOBIKHOBEHHBIE B JICCATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO JIPOOb.

IIpruMeHATH pa3HOOOpa3HbIE CIIOCOOBI M TPHEMbI
BbIYUCJICHUA 3HAYEHU A IPOOHBIX BbIPAKEHHUH,
coJieprKalux OObIKHOBEHHBIE U JECATUYHBIE APOOH:
3aMEHSTh MTPU HEOOXOJUMOCTH JIECATUYHYIO IPOOb
OOBIKHOBEHHOU U OOBIKHOBEHHYIO JIECITUUHOM, MPUBOIUTH
BhIpaKeHHUE K opMe, HanboJsiee yA00HO! JJIsl BEIYUCIICHUH,
PeoOpa30BBIBATH IPOOHBIC BRIPAKEHUS HA YMHOKEHHE

U JIJIEHUE JCCATUYHBIX Ipo0Oeh K JCUCTBUSM C LETBIMU
YUCTIAMU.

IIpuBOANTH YHCI0BbIe U OYKBEHHbIE PUMEPHI CTEIICHU
C HaTYpaJbHBIM MMOKa3aTeIeM, OOBSICHSS 3HAUCHUS
OCHOBAHUSI CTENEHU U MOKa3aTeNsl CTETIeHU, HAXOIUTh
3HAa4YeHUS cTereHel Buaa a" (a — 1o0o¢e parMoHaaIbHOe
YKCIIO0, N — HATYpaIbHOE YHUCIIO).

IloHUMATH CMBICIT 3aMTUCU OOJIBIITNX YUCEIT C TIOMOIIBIO
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3aBucumoctu. [Ipsmas
1 oOpaTHas
IPOTIOPITMOHATBHOCTH

JECATUYHBIX Apo0ei U creneHed yncna 10, mnpuMeHsTh X
B PEaJIbHBIX CUTYalIHSIX.

IIprMeHATH PU3HAKU JETUMOCTH, PA3JIOKEHUS Ha
MHOHUTEIN HATyPAJIbHBIX YHCEL.

Pematpb 3a1a4u Ha 4acTH, IPOLIEHTHI, TPONIOPLINH,

Ha HaXOXJICHHUE IPOoOH (MPOIICHTA) OT BEIMYUHBI U
BEJIMUMHBI 110 €€ IpoOu (MIPOLEHTY), TpoOH (IIPOLIEHTA),
KOTOPBIN COCTaBJISIET OJIHA BEJIMYMHA OT APYTOil.
IIpuBoauTh, pa3dupaTh, OLEHMBATH PA3JIUYHBIC PEILICHNUS,
3aIMCHU PELICHUIM TEKCTOBBIX 3a7a4.

Pacnio3zHaBaTh ¥ 00BSICHATH, ONIMPASCh HA ONPEIACICHUS,
IpsIMO MPONOPLUUOHAIBHBIE K 00PATHO MPONOPIUOHAIBHBIE
3aBUCUMOCTU MEXIY BEIMYMHAMU; MPUBOAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 APYTUX YUEOHBIX
IIPEAMETOB.

Pemath npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4U Ha IpooH,
HPOLIEHTHI, MPSMYIO U 00paTHYIO MPONOPLMOHATBHOCTH,
IPOIMOPLUU

AnreOpanyeckue
BBIPAKCHHSI

27

bykBeHHbIE
BBIPAYKEHUS.
[IepemenHslIe.
Jlonyctrmblie
3HAYEHUS
EPEMEHHBIX.
PopMmyIIbI.
[IpeoOpazoBanue

OBaagerp anreOpanyeckoil TEPMUHOJIOTUEN U CUMBOJIUKOM,
NPUMEHSITH €€ B IIPOLIECCE OCBOCHUS yUeOHOTO MaTepurara.
HaxoanTs 3HaueHNst OyKBEHHBIX BBIPAKEHUHN TIPH 3aJaHHBIX
3HaYEHUSIX OYKB; BBIIIOJIHATH BHIYUCICHUS MO (POPMYIIaM.
BbINoJHATH TpeoOpa30BaHUs LENOT0 BEIPAXKEHUS

B MHOTOWJIEH MTPUBEACHUEM TI0JIOOHBIX CJIaraeMbIX,
PaCKpBITHEM CKOOOK.

BbINOJHATH YMHOKXEHUE OJJHOYJIEHA HA MHOTO4JIEH
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OYKBEHHBIX
BBIPKEHHUM,
pacKpbITHE CKOOOK
Y NIPUBEJICHUE
MOJOOHBIX ClIAracMbIX.
CBolicTBa CTEICHU
C HaTypAJIbHBIM
MOKAa3aTEJIEM.
MHOrO4JICHBI.
Crnoxenue,
BBIYMTAHHE,
YMHOKECHUE
MHOTOYJICHOB.
dopmyibl
COKPAIIEHHOT O
YMHOKEHHS.
Paznoxenue
MHOTOYJICHOB

Ha MHOKHUTEIIN

¥ MHOTO4YICHA Ha MHOTOUYICH, MPUMEHSATH (DOPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa30KEHNE MHOTOWICHOB Ha MHOKHUTEIN
MyTeM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHUTEJIS,
npuMeHeHus: POpPMyIIbl pa3HOCTH KBaJIpaToB, (GopMyil
COKpAILIEHHOTO YMHOKECHHS.

IIpumeHsTH TPE0OpPa30BaHNEe MHOTOUYJICHOB AJISl PEILICHUS
pPa3IUYHbBIX 337a4 U3 MAaTEMATUKH, CMEKHBIX [TPEIMETOB,
U3 peaJbHOM MPAKTUKH.

3HAKOMMTBLCH ¢ HCTOPHEN Pa3BUTHS MATEMATHKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHME, IpaBUIa
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCWJIBHOCTH
YpaBHECHUM.
JIuneniHoe ypaBHEHHE
C OJTHOW TIEPEMEHHOM,

Pemiath MMHENHOE ypaBHEHHE C OJHON NIEPEMEHHOM,
NPUMEHsAS MPAaBWJIa IEPEXoa OT UCXOAHOTO YPaBHEHHUS

K PaBHOCUJILHOMY €My 00Jiee MPOCTOro BU/A.

IIpoBepATs, ABISETCA M KOHKPETHOE YHUCIIO KOPHEM
YpaBHEHUS.

IHoadupaTs npuMepsl nap YUCEl, SBIIOIIMNXCS PELICHHEM
JIMHEWHOT'O YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.
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pEIICHNE JTUHEUHBIX
ypaBHEHUU. Pemenne
3a/1a4 C MOMOUIBIO
YPaBHECHUU.
JluHerHoe ypaBHEHHE
C IBYMsI
MIEPEMEHHBIMU U €TO
rpaduk. Cucrema aByx
JIMHEWHBIX YPaBHEHAN
C ABYMsI
MIEPEMEHHBIMU

CTpouTh B KOOPIUHATHON TUNIOCKOCTU T'padUK JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAMTH IPUMeEPbI PEUICHUSI YPABHCHMUS.

HaxoauTh peleHue CUCTEMbI IBYX JINHEWHBIX YPAaBHEHUMN
C ABYMS IIEPEMEHHBIMHU.

CocTraBJsiTh 1 pemiaTh YpPaBHEHUE WA CUCTEMY
YPaBHEHUH 110 YCIIOBHUIO 33]1a4d, UHTEPIIPETUPOBATH

B COOTBETCTBHH C KOHTEKCTOM 33]1a4M ITOJy4YECHHBIN
pe3yabpTaT

KoopauHaTel 1 rpaduku.
DyHKIMU

24

Koopaunara Touku
Ha npsMou. YucnoBeie
IPOMEXKYTKHU.
Paccrostnue mexny
JBYMsI TOUYKAMH
KOOPAMHATHOU
IIPSIMOM.
[IpsimoyrosnbHas
CUCTEMA KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumeps! rpaduxos,
3aIaHHBIX
dbopmynamu.

Urenue rpadukos

MN300paxaTs Ha KOOPJIUHATHON NPSIMOI TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aMUCHIBATh UX HA alireOpandecKOM SI3bIKE.
OTMeuaTh B KOOPAUHATHOM IJIOCKOCTH TOYKHU

IO 33JIaHHBIM KOOPJMHATAM; CTPOUTH IpadKi HECTOXKHBIX
3aBUCHUMOCTEH, 3aJJaHHbIX (hOpMyJIaMHd, B TOM YUCIIE

C TIOMOIIBI0 IU(PPOBBIX JTabOpaTOpHil.

IIpuMeHATH, H3yYaTh NPeNMYI1LeCTBA,
HHTEPHPETHPOBATH rpadUyuecKuii criocod mpeacTaBieHus
Y aHaJIM3a pa3HOOOPa3HOW KU3HEHHOW MH(OpMaLUU.
OcBauBaTthb noHATHE (PYHKITNU, OBJIAJICBAThH
(GyHKIIMOHATBHON TEPMUHOJIOTHEH.

Pacno3naBatsp nuHElHy0 QyHKIMIO Y = KX + D,
ONUCHIBATH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAYCHUH
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peabHBIX
3aBUCUMOCTEH.
[Tonsatue dbyHKIMM.
I'paduk byHKIIAN.
CaolicTBa (pyHKIUH.
JIuneitnas GyHKUIHS.
[Toctpoenue rpaduka
JUHENHON (PYHKIUY.

ko3 dummenToB K u b.

Crpouthb rpadukm nuHeiiHoM QyHKIMK, QyHKIMU Y =] X |.

Hcnoab3oBath nMdppoBbIe pecypebl 11 IOCTPOEHUS
rpadukoB GyHKIMA U U3yUYEHUSI UX CBOMCTB.
IIpuBOAUTH IPUMeEPHI JIMHEWHBIX 3aBUCUMOCTEN

B PEAIBHBIX MPOLIECCAX U SABICHUAX

I'paduk byHKIMHA
y =|x|
[ToBTOpEeHue u 00o0LIIEHNE 6 IToBTOpEHNKE Bei0upaTs, NpUMEHATH OLEHUBATDH CIIOCO0OBI CPaBHEHUS
OCHOBHBIX IOHSTHIA quCel, BBIYMCIIEHUH, TpeoOpa30BaHUN BBIPAKEHUH,
1 METOJIOB Kypca pELICHNs] YPaBHEHU.
7 knacca, 0000111eHHne OcyumecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMbIX JE€HCTBUN
3HAHUU Y CaMOIIPOBEPKY Pe3yJIbTaTa BIYUCICHHM,
npeoOpa3zoBaHUM, MOCTPOCHUH.
PemiaTe 3a1aum 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCcKue 3HAHUS [T PEeLICHUs 3a/1a4 U3 IpyruxX
IIPEIMETOB.
Pemats TeKCTOBBIC 321241, CPABHUBATH, BLIOUPATH
CIoco0bI PEIICHUS 3a7auu
OBUIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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8 KJIACC
HanmenoBanue paznena [KomaumdecTtBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEILHOCTH 00yYarOIIUXCs
(TembI) Kypca 4acoB coAepKaHue
Uwcna u BEIYMCIICHUS. 15 KBaapatHsiii KOpeHb ®opmyIMpoBaTh ONpeaeeHrue KBAJPATHOTO KOPHS

KBanpaTHbie KOpHU

u3 yncna. [lonsitue
00 uppanruoHaILHOM
yucie. JlecsaTuanbie
PUOIINKEHUS
UppaIMOHATbHBIX
qyuce.
JlelicTBUTEIbHbBIC
yucna. CpaBHEHUE
JIEUCTBUTEIILHBIX
qucedn.

YpaBHeHHE BUaa

X2 = a.

CgolicTBa
apu(pMEeTHIECKUX
KBaJPATHBIX KOPHEMN.
[IpeobpazoBanue
YHUCJIOBBIX
BBIPAYKCHUH,
coJIepIKaInux
KBaJpaTHbIE KOPHU

U3 4yKcia, apupMETHIECKOro KBaIpaTHOIO KOPHSL.
IIpuMeHATHL onepanuio U3BJICUCHNS KBAAPATHOIO KOPHS
U3 YUCJIA, MCHOJb3YSl TP HEOOXOUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBaJAPATHHIE KOPHU LIEJIBIMU YHCIIAMU U
JECSITUYHBIMH JIPOOSMHU.

CpaBHUBATH H YHOPAA0YMBATH PALIMOHAIBHBIC

Y UPPALIMOHAJIBHBIC YMCJIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJPATHBIX KOPHEN.

HMcciienoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOYHBIE

U ipuOnIMKeHHbIe KopHu Tipu @ > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOISA
YHUCJIOBBIE DKCIIEPUMEHTHI € UCIIOJIb30BAHUEM KaJIbKYJIATOPA
(KoMMmbIOTEpPA).

Jloka3bIBaTh CBOMicTBa apu(PMETUUECKUX KBAJAPATHBIX
KOpHEW; NpUMEHSTh UX JUIsl IPeoOpa30BaHUSI BhIPAKEHUIA.
BoInoHATH Npeodpa3oBaHUs BEIPAXKECHUM, COACPKALINX
KBaJpATHBIE KOPHH.

BoipakaTh nepeMeHHbIE 13 TEOMETPUUYECKUX U (PU3UUECKHUX
dbopmyi.

BuIuncJasATh 3HaYeHHU s BBIPAXKEHUN, CONEPKALLNX
KBaJ[paTHbIE KOPHU, UCIIONIb3Ys IIPU HEOOXOAUMOCTH
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KAJIBKYJIATOP.

Hcnonb30BaTh B X0/1€ peLICHU 3a1a4 JIEMEHTapHbIE
IPEJCTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUCHUSIMU
BEJINYUH.

3HAKOMHUTBCH C HCTOPHEH PAa3BUTUS MAaTEMATUKU

Yucia 1 BEIYUCIIEHUS.
CTteneHsp ¢ 1eIbIM

CrerneHb C LEIBIM
MOKAa3aTeJIeEM.

@®opMyJTHPOBATH ONPe/eJieHUe CTEIICHU C LIeJIbIM
MIOKAa3aTeJIEM.

[TOKA3aTEIEM CranpaprHas 3anuch IIpeacTraBasATh 3anUCh OOJIBIINX U MAJIBIX YUCEN
qyucia. B CTaHJIapTHOM BHJIE.
Pa3mepbl 00beKTOB CpaBHuUBATBh YuCJa U BEJINYMHBI, 3aIIMCAaHHBIC
OKpY’Karolero Mupa C UCIOJIb30BaHueM crerenu 10.
(OT BIIEMEHTapHBIX Hcnonb30BaTh 3alIUCh YHCEN B CTAHAAPTHOM BHJIE
YaCTULL IUISL BBIPQXKEHUSI pa3MEPOB 0OBEKTOB, JJTUTEIbHOCTH
110 KOCMHYECKUX IIPOLIECCOB B OKPY’KAIOIIEM MHUPE.
00BEKTOB), DopMyIMPOBaTh, 3aIIMCHIBATH B CUMBOJIMYECKO# popme
JUTUTENBHOCTD Y WJIIOCTPUPOBATh NIPUMEPAMM CBOMCTBA CTEIICHU
IIPOLIECCOB C LEJBIM MOKA3aTENEM.
B OKpy»KatomeM Mupe. | IlpuMeHsSITH CBOMCTBA CTENEHH JIJIsl IpeoOpa3oBaHus
CBolicTBa CTENEHU BBIPQ)KEHUH, COAECPKAILNX CTENEHHU C LIEJIBIM [TOKA3aTEIIEM.
C LEJBIM NOKA3aTesieM | BBINOJHATH AeHCTBHUS C YUCIAMH, 3aIIMCAHHBIMHU
B CTAaHAAPTHOM BUJE (YMHOXKEHUE, I€JICHUE, BO3BE/ICHUE
B CTCIICHB)
AnreOpandeckue KBanpartnsiii Pacno3HaBaTh KBaJIpaTHbBIN TPEXUJIEH,
BbIpakeHUsA. KBagpaTHbiid TPEXUJIEH. YCTaHABJIMBATh BO3MOKHOCTb €TI0 Pa3JI0KECHUS
TPEXUIICH Paznoxenne Ha MHOYUTEIIN.
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KBaJpaTHOIO
TpexuJieHa
Ha MHOXHTEIN

PaCKJIa)ILIBaTL Ha MHOZKHUTCJIN KBaI[paTHBIﬁ TPECXYJICH
C HCOTPHULATCIBbHBIM TUCKPUMHUHAHTOM

Anrebpanyeckue
BBIPAKCHUSI.
AnreOpandeckas ApoOb

15

Anrebpanueckas
TpoOb.
Jlonyctrmbie
3HAYCHUS
NIEPEMEHHBIX,
BXO/JISITUX

B anreOpanyeckue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
npobu. CokpalieHue
Ipooei.
Crnoxenue,
BBIYMTAHUE,
YMHOKEHHUE

U JICIICHUC
anredpanyecKux
IpoOei.
[IpeobpazoBanue
BBIPAYKCHUH,
coJiepKaIInux
anredpanyeckue
Ipoou

3anuchIBaTh aIreOpanvyeckue BhIpaKEeHUS.

Haxoautb 0051acTh onpeieseHus: pariioHaIbHOTO
BBIPAYKEHUS.

BbINOJHATH YMCIOBBIE TOACTAHOBKU U BHIYMCJISTH
3HaYeHHUE JIpoOH, B TOM UHUCJIE C TOMOUIBIO KaJIbKyJIATOpA.
®opMyJMpPOBaTH OCHOBHOE CBOMCTBO aJireOpanyecKon
IpoOH ¥ MPUMEHSATH €ro ISl IpeoOpa3zoBaHus ApoOeii.
BbINOJHATH AeHCTBHA C AIreOpanyecKUMU APOOSIMU.
IIpuMeHATH NPe0dPa30BaAHM BHIPAKECHUM I PEIICHUS
3aaad4.

Broipa:kath nepemennbie u3 Gopmyn (huU3HUECKUX,
reOMEeTPUYECKUX, OMUCHIBAIOLINX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTHoe Pacno3zHaBaTh KBaJpaTHbIC YPABHECHMUS.

KBaspaTHble YypaBHEHHUS ypaBHeHue. Henonnoe | 3amucbiBaTh (pOpMYyJ1y KOPHER KBaJIpaTHOTO YPaBHEHHS,
KBaJIpaTHOE peliaTh KBaJApaTHbIe YPABHEHMS — I1OJIHBIC U HEIIOJIHBIE.
ypaBHenue. Dopmyna IIpoBoauTh npocreiimue HCCIAEI0BAHNS KBAJIPATHBIX
KOpHEN KBAJPaTHOTO YPaBHCHUU.
ypaBHeHus. Teopema Pemiate ypaBHeHUs, CBOIAIIMECS K KBAAPATHBIM,
Buera. C IOMOIIIBIO MPEe0OpPa30BAHUI U 3aMEHOI IEPEMEHHOM.
Pemenune ypaBHeHui, Ha0J1ir0oaaTh ¥ aHAJIM3UPOBATH CBSA3b MEXIY KOPHIMU
CBOALIUXCS U KO3(PPUIIMEHTaMU KBaIPaTHOT'O ypaBHEHUSI.
K KBaJIPAaTHBIM. ®opmyaupoBath TeopeMy Buera, a Takxe oOpaTHYIO -
[Ipocreitmne 1podbHO- | TeopeMy, IPUMEHITH 3TU TEOPEMBI IS PEIICHUS 3a/1a4.
paloOHaIbHBIE PemaTh TeKCTOBBIE 3212491 AIT€OPaNYECKUM CIIOCOOOM:
YPaBHEHHS. NEPEXOAUTH OT CIOBECHOM (POPMYIIMPOBKHU YCIOBHS 33a4H
Peuenune TekcToBBIX K alre0panveckoil MoJIeH MyTeM COCTaBJICHUS YPaBHEHMS,;
3a/1a4 € IIOMOLIBIO pelaTh COCTAaBJIICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
KBaJIpaTHBIX pe3yJIbTar.
YPaBHEHUM 3HAKOMUTBHCH C MCTOPHEN PA3BUTHS alNreOpbl

YpaBHEHUS U HEPABEHCTBA. 13 JIuneniHoe ypaBHEHUE Pacno3HaBaTh JIMHEHBIE YPABHEHUS C IBYMS

Cucrtembl ypaBHEHUI

C IBYMs
EPEMEHHBIMU, €TO
rpaduk, mpuMepsI
pELIEeHNUs YPaBHEHUN
B LIEJBIX YHCIIAX.
Pemenue cucremM nByx
JIMHEVHBIX yPaBHEHUN
C IBYMs

IIEPEMEHHBIMH.

CrpouTthb rpaduky TMHEHHBIX YPaBHEHHH, B TOM YHUCIIE
HCIO0JIb3ys HM(POBbIE pecypcehl.

PazanuaTth napajuieabHbIE U IEPECEKAIOIIMNECS MTPSMbIC
10 UX YPaBHEHUSM.

Pemiate cucTteMsl JByX JIMHENHBIX YPABHEHUH C ABYMS

IIEPEMEHHBIMU ITOJICTAHOBKOM U CIIOKEHUEM.

Pematb npocTeime CuCTeMbI, B KOTOPBIX OJIHO
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NIEPEMEHHBIMH.
[Ipumeps! penieHus
CUCTEM HEJMHENHBIX
YpaBHEHUN

C IBYMsI
[IEPEMEHHBIMU.
['padmueckas
UHTEpIpeTanus
ypaBHEHHUS

C IBYMsI
IIEPEMEHHBIMU

Y CUCTEM JINHEHWHBIX
YPaBHEHHU C ABYMS
IIEPEMEHHBIMU.
Pemenune TekcToBBIX
3a7a4 C MOMOIIBIO
CUCTEM YPaBHEHUI

U3 YPABHEHUI HE SIBJIACTCS TUHEHHBIM.

ITpuBoauTH rpapuUeCKy0 HHTEPNPETALMIO PEUICHUS

YPaBHEHHUS C ABYMS IEPEMEHHBIMU U CUCTEM YPaBHEHHI

C IBYMsI IIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 321241 aNTeOPANnIECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YucnoBslie
HEPABEHCTBA U UX
CBONCTBA.
HepasencTBo ¢ oHOM
IIEPEMEHHOM.
JInHenHbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX
petieare. CUCTeMbI

@®opMyJIUPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX Ha KOOPAUHATHOM NIPSIMOM, A0KA3bIBATH
anreOpanyecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJIC PELICHUS 3a/1a4.
Pemarsp iMHENHBIE HEPABEHCTBA C OJTHOW NIEPEMEHHOM,
n300paxkaTh peIICHUE HEPAaBEHCTBA HA YMCJIOBOM MPSIMOiA.
PemaTh cucteMbl IMHEHHBIX HEPABEHCTB, U300paXKaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOM IIPSAMOUN
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JIMHEWHBIX HEPABCHCTB
C OJTHOW TIEPEMEHHOMN
U UX pEIICHHUE.
N3oOpaxenue
peleHus JIMHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
IPSIMOU

DyHKINH.
OCHOBHBIE TTOHATUSI

[TonsiTne pyHKIMH.
OO6uactb onpeneneHus
U MHOXECTBO
3HAYECHUN (PYHKIIIH.
CrocoObI 3a1aHus
(yHKUUH.

I'padux pyHkuMU.
CaoiicTBa QPyHKIINH,
UX OTOOpaKeHHE

Ha Tpaduke

Hcnoab3oBath QyHKINOHATBHYIO TEPMHHOJIOTHI0

U CUMBOJIHKY.

Boruuncasath 3Havenus GyHKINMA, 3a1aHHBIX

dbopmysamu (Ipy HEOOXOAMMOCTH UCIIOJI30BATh
KaJIbKYJISITOP); COCTABJSATH TA0JIUIbI 3HAYEHUI

(GyHKUIUU.

CrpouTthb 1o Toukam rpapuxu QyHKIui.

OnuceiBaTh cBOMCcTBAa (YHKLNN HA OCHOBE €€
rpaduueckoro npeacTaBiICHUS.

Hcnonb3oBaTh QyHKIMOHAIBHYIO TEPMHHOJIOTHIO

U CHMBOJIMKY.

HccaenoBath npumepsl rpadMKoB, OTPAKAIOIINX PEaTbHBIC
IIPOLIECCHI U SIBJICHUS.

ITpuBOoAUTH MPUMeEPBI IPOIECCOB U SIBJICHUU C 3aJJaHHBIMU
CBOVCTBAMU.

Hcnoab3oBaTh KOMIBIOTEPHbIE IPOrPAMMBI

JUTS IOCTPOEHUS rpaduKOB (PYHKIMI U U3yUYEeHUS

MX CBOMCTB
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DyHKIHUN.
YucnoBble QyHKIUU

UreHne u oCcTpoeHue
rpauKkoB HyHKIUH.
[Tpumeps! rpadukxoB
dynKIHMi,
OTpaKaroIIuX
peabHbIE TPOLIECCHI.
DyHKIWH,
OIKCHIBAIOIINE
MPSAMYIO U OOpaTHYIO
MPOMOPIIMOHAIIBHBIE
3aBUCUMOCTH, UX
rpauKy.

I'paduk bysKIMHA

y = X2

OyHKIMU

y =X,y =X,

y =v .y = x|
rpaduueckoe
pElLIeHNE ypaBHEHUH
Y CUCTEM YPaBHEHUI

Haxoauts ¢ nomomb1o rpadguka QyHKIMKM 3HAUEHUE OTHOU
U3 pacCMaTPUBAEMBIX BEJIMYMH 1O 3HAYCHUIO JPYTOM.

B HeCnOXKHBIX cilyyasx BbIpaxaTrh (POPMYJI0H 3aBUCUMOCTh
MEKy BETUYMHAMH.

OnuchIBaTh XapaKkTep U3MEHEHHUS OJTHOW BEJIMYHMHBI

B 3aBUCHMOCTH OT U3MEHEHHUS APYTOM.

Pacno3HaBaTh BUJIbI U3y4aeMbIX (DYHKIIUH.

IHoka3pIBaTh CXeMAaTHYECKH IIOJIOKEHNE HA KOOPINHATHOU
IJIOCKOCTH IpaMKoB pyHKIMHI Buga: Y = X2,y = X3,

y =v .,y =|x|

HUcnoab3oBath pyHKIMOHAJIBHO-TPaGUYECKUE
NpeACTABJICHUSA U PELICHUS U UCCIIEIOBAHUS YPAaBHEHUAN
Y CUCTEM YPaBHEHUM.

IpuMensaTs nugpoBbie pecypebl 1Sl TOCTPOCHUS
rpadukoB GyHKIMMA

[ToBTOpEeHUE u 00001IeHNE

[ToBTOpEHUME
OCHOBHBIX MTOHATHU
Y METOJIOB KypCOB
7 1 8 KJIaccoB,
000011IeHIEe 3HAHUH

BriOupath, NpUMeHSTh, OLIEHUBATH CIIOCO0bI CPABHECHUS
YKCell, BBIYUCICHU, MpeoOpa30BaHuil BEIPAXKEHUM, pelICHUs
YPaBHEHHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITTOIHSAEMBIX JIEUCTBUM

¥ CaMOTPOBEPKY pe3yJibTaTa BEIYUCICHUM, TPEoOpa30BaHuUH,
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MTOCTPOCHUM.

Pemnars 3a1aun 3 peajibHOM KU3HH, IPUMEHATH
MaTEMaTUYECKUE 3HAHUS JJIsl PEIICHU 3a/1ad U3 JPYTUxX
MIPEIMETOB.

PemaTh TeKCcTOBBIE 32/1a4M, CPABHUBATh, BHIOMPATh
CIoco0bI PEIICHUS 3a/1a4u

OBLIEE KOJIMYECTBO
YACOB IIO [TPOITPAMME

102
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9 KUIACC
HanmenoBanue paznena  |[KommuecTBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIILHOCTH 00yYarOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

HUucna v BEIYUCIICHUS. 9 Pamnmmonansheie uncna, | Pa3BuBaTh mpeacTaBJICHUA O YMCIAX: OT MHOYKECTBA

JlelicTBUTENBHBIE YKCIIA WpPalUOHAIBHBIC HATYPAJIBHBIX YHUCEN 10 MHOKECTBA IEMCTBUTEIBHBIX YUCEIL.
4yyCIla, KOHEYHBIE O3HAKOMMTBHCS C BO3MOKHOCTBIO MPE/ICTABICHUS
1 OECKOHEYHBIC JIEUCTBUTEILHOTO YK CJIa KaK OECKOHEYHOU JIECITUYHOMN
JECATUYHBIE APOOH. JIpoOH, IPUMEHSATh JE€CATUYHBIE TPUOITHKEHUS
MHoOxkecTBO PaAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JNEUCTBUTEIBHBIX N300paxaTh 1€ICTBUTEIbHBIC YUCTA TOUKAMHU
YHUCET; KOOPAMHATHOM IIPSMO.
JNEUCTBUTEIbHBIC 3anuceiBaTh, C)ABHUBATH U YIIOPSIA0YUBATH
yucia Kak JICVCTBUTEIIBHBIC YUCIIA.
OECKOHEYHbIC BbInoIHATH, COUeTasi YCTHBIE U TMCbMEHHBIE ITPUEMBI,
JECATUYHBIC JPOOH. apudmMeTrnyecKue 1eficTBUS C PalMOHAIBHBIMU YHUCIIAMU;
B3auMHO 0HO3HAYHOE | HAXOAUTH 3HAUYECHUS CTEIICHEU C LEJIBIMHU MTOKA3aTeIIMU
COOTBETCTBUE MEXKY Y KOpPHEN; BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAKEHHUIM.
MHO>KECTBOM [Honyuyurs npeacraBjieHue O 3HAUUMOCTHU
JNENCTBUTEIBHBIX JICVCTBUTEIBHBIX YUCEIl B PAKTUYECKOU JAEATEIBHOCTH
YHCEJI U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAMHATHOM AHAJIM3HUPOBATH U 1€J1aTh BBIBOAbI O TOUHOCTH
PSMOI. MPUOIVKEHUS IEUCTBUTEIBLHOTO YK CIIa MPU PElIeHUN
CpaBHenue 3a7a4.
JEUCTBUTEIIbHBIX YKcell, | OKPYIJIsiTh IEMCTBUTEIbHBIEC YHCIIA, BHINOJIHATH
apupMeTHIecKue NMPUKHUAKY PE3yJIbTaTa BBIYMCICHUM, OUEHKY 3HAYCHHUI
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JNEUCTBUS

C IEUCTBUTEIBHBIMU
YUCIIAMH.
[TpubamxenHoe
3HAUYEHUE BEJIMYMHBI,
TOYHOCTD
pUOIIKEHNS.
OKpyrJIeHUE YHCElL.
[Ipukuaka u oueHka
pE3yIbTaTOB
BBIYHCIICHUI

YHCJIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTLCS C HCTOpHeﬁ Pa3BUTHUA MATCMATUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OTHON
[IEPEMEHHOM

14

JIuneliHOE ypaBHEHHE.
Pemenue ypaBHeHui,
CBOJALIMXCS

K JINHECWHBIM.
KBanparnoe
ypaBHeHue. Pemenue
YPaBHEHHI,
CBOIALIMXCS

K KBaJpPaTHBIM.
bukBagpaTHbie
YPaBHEHHS.

[Ipumepsl peuieHus
YPaBHEHUN TPEThEU

Y YETBEPTOU CTEIICHEN

OcBauBaTthb, 3aIOMUHATH ¥ PUMEHATH rpauyecKue
MeTObI IIPY PELICHUN YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1iebie U IpOOHBIE YPABHEHUS.

PemiaTp iMHeliHbIC M KBA/IPATHbIC YPABHEHUS,
yYpaBHEHHUS, CBOJAIIUECS K HUM, ITpoCTeiIne ApoOHO-
paloOHaNIbHbIE YPABHEHUA.

IIpennaratb BO3MOXXHBIE CLIOCOOBI PEIICHHS] TEKCTOBBIX
3a/1a4, 00CyKIaTh MX M PelIaTh TEKCTOBBIE 3aa4H
pa3HbIMH CIIOCOOAMH.

3HAKOMMTBLCH ¢ HCTOPHMEH PAa3BUTHS MAaTEMATUKH
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pazyioKEHUEM
Ha MHOKUTEJIH.
Pemenune apoGHo-
paIMOHAITEHBIX
YPaBHECHUU.

Petienne TekCTOBBIX
3a/1a4y anredpanyecKum
METOJI0OM

YpaBHEHUS 1 HEPABEHCTBA.
CucrtemMbl ypaBHEHUI

14

YpaBHeHuE ¢ AByMsA
IIEPEMEHHBIMU U €0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPABHEHUN
C AByMS
NIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
VHTEPIIpETALUS
CHUCTEMBI YPaBHEHUN

C IByMs IIEPEMEHHBIMU.
Peurenue TekCTOBBIX

OcBauBaTh U NPUMEHATH [IPUEMBI PELIEHUS] CUCTEMBI
JIByX JJUHEHHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU

Y CUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YPaBHEHUE
HE SIBJISIETCS JIMHEHHBIM.

Hcnoan3oBaTh GyHKIMOHAIBHO-TpaUUECKHE
MPEAICTABJICHUS 1JIs1 pellleHUs U MCCIeA0BAHNS YPaBHEHUI
U CHUCTEM.

AHaJIM3UPOBATh TEKCTHI 32124, peliaTh UX
aNreOpanyecKuM CriocoO0M: MepexXouTh OT CIIOBECHOM
(GhOpPMYJIMPOBKY YCIOBHS 3a7a4M K aJreOpandecKor MOJIeIIH
IIyTEM COCTAaBJICHUS CUCTEMBI YPaBHEHHI; peliaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHHI1; HHTEPNPEeTHUPOBATH
pe3yJbTar.

3HAKOMMTBLCH ¢ HCTOPHMEH PAa3BUTHS MAaTEMATUKH
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3a/1a4 anredpanyecKum
crocooom
YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarb, 3alIUCLIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJINKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoinosHATH peoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JInnelinbie JUTsl IpeoOpa30BaHUsl CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh TMHENHBIE U KBAJAPATHBIC HEPABEHCTBA.
C OJIHOU IIEPEMEHHOU Pemiarsp yHElHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PELICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOIINX
CucreMpl TMHENHBIX KBaJPAaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OAHOU ITOJTyYEHHBIE PEIIEHUS.
IIEPEMEHHOM U UX MN300paxkarTh pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peneHue. Ha YUCJIOBOW NPSIMOH, 3alIUCHIBATH PEIICHUE C IIOMOIIBIO
KBanpatHeie CHUMBOIJIOB.
HEPABEHCTBA U UX Pemath xBagpaTHbIe HEPABEHCTBA, UCIIOJIB3YS
peneHue. rpaduueckue npeacTaBIeHus.
I'padnueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPHU PELICHUU
UHTEpIpeTaus Pa3JINYHBIX 33724, B TOM YUCJIE NPAKTUKO-
HEPABEHCTB U CHCTEM OPHUEHTHUPOBAHHBIX
HEPABEHCTB C JBYyMs
IIEPEMEHHBIMU
DyHKIUH 16 KBagparnunas Pacno3HaBaTth BUIbI U3y4aeMbIX (PYHKIINA;
¢yHkus, ee rpaduk WTIOCTPUPOBATH CXEeMATHY€eCKH, O0BACHATH
u cBoiicTBa. [lapabona, | pacmonoxxeHue Ha KOOPAUHATHOW MIIOCKOCTH TpadUKOB
CMTIIN | 4y = by = o+ by =y =
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CUMMETPHUU NapaOOIIbI.

I'paduku pyskmmii:
= Kk,
kx + b,

<K <K < < <<
I 1l
xX X
|_w_|\>

I
=

y = X3,y =+ , Y = |x| B3aBUCUMOCTH OT 3HAUEHUI
KOX(PUIIMEHTOB; ONUCHIBATh UX CBOWUCTBA.
Pacno3naBaTth KBaJIpaTUUHYIO0 (PYHKIUIO 11O opMyJIe.
IIpuBOAUTH NPUMePBbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peanbHON KU3HU, (PU3UKH, TCOMETPHH.

BoisiBasiTh 1 000011aTh 0COOCHHOCTH TpaduKa
KBaJpaTHYHON QyHKIMU Yy = ax? + bx + c.

CTpouts M U300paxarb cxeMaTHYecKH rpaduku
KBaJIpaTHUHBIX (QYHKINH, 3alaHHBIX (GOopMyJIaMHu BUAa
y = axt,y =ax>* + q,y = a(x + p),y = ax> + bx + c.
AHaJIM3UPOBATH U MPUMEHATH CBOIMCTBA M3yUYEeHHBIX
GyHKIUI 1715 X TOCTPOEHUS], B TOM YHCJIE C TIOMOIIBIO
IU(POBBIX PECYPCOB

YucioBbie
[MOCJIEAOBATEILHOCTH

15

[TonsTue yncnoBou
IIOCJIEIOBATEIBHOCTH.
3amanue
NOCJEN0BATEIBHOCTH
PEKYpPPEHTHOMN
dbopmyoit

u opmyIioi N-ro
YJIeHa.
Apudmernueckas

Y reoMeTprudecKas
IIPOTPECCUMU.
@opMmyJipl N-TO 4JIeHa
apuPpMETHIECKOM

OcBauBaTth U NPUMEHATHh UHACKCHbIE 0003HAUCHHUS,
CTPOMTH pevYeBble BBICKA3bIBAHUS C HCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3aHHOW C MOHSATUEM
IIOCJIE0BATEIBHOCTH.

AHaau3upoBathb (GopMmyIly N-ro yieHa
NIOCJIEA0BATEIBHOCTH WM PEKYPPEHTHYIO (OpMyITy

U BBIYMCJISITh YWICHBI OCIEA0BAaTEIbHOCTEN, 3aJaHHBIX
TUMU (HOPMYyTaMH.

YcranaBauBaTh 3aKOHOMEPHOCTB B IOCTPOCHUH
MOCJIEIOBATEILHOCTH, €CIIM BBIMHCAHBI IEPBbIE HECKOJIBKO
€€ YICHOB.

Pacno3HaBaTh apupMETHUECKYIO U T€OMETPUUECKYIO
IIPOrPECCHUHU MPH Pa3HbIX CIIOCO0aX 3aaHusl.
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Y TEOMETPUIECKON
IPOTPECCUM, CyMMBI
NEPBBIX N YJIEHOB.
N306pakeHre 4ieHoB
apudMeTHIECKOM

Y TEOMETPUIECKON
MPOTPECCUN TOUYKaAMHU
Ha KOOPAUHATHON
IIJIOCKOCTH.
JIuHenHbIl

Y 3KCTIIOHEHIIHATbHBIN
pOCT.

Ci10kHBIE TPOLIEHTHI

Pematp 3a1auu ¢ ucnonb3oBaHueM (HopMyI1 N-To YieHa
apuMeTHUEeCKON U TEOMETPUUECKON MPOTPeccCuil, CyMMbl
MEPBBIX N YJICHOB.

N300pakaTh YieHBI IOCIEI0BATETLHOCTH TOUKAMHU

Ha KOOPJIMHATHOM TJIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUH

U3 peabHON KU3HU, WILTIOCTPUPYIOLINE U3MECHEHHUE

B apU(PMETUUYECKOMN MPOTrPECCUH, B TEOMETPUUECKOM
IPOIrPECCUM; U300paXkaThb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpauyecku.

Pematp 3aa4u, CBSA3aHHbBIE C YUCIOBBIMU
MOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33Ja4H U3 PEATbHOU
KU3HU C UCTIOJIb30BaHNEM ITU(POBBIX TEXHOJIOTHI
(2NIEKTPOHHBIX TAOJUI], TPpaUUECKOr0 KAJIbKYJIATOpa U T.I1.).
PemaTtp 3a1aun Ha CIIOKHBIE TPOLIEHTHI, B TOM YHUCIIE
3a]1a4uM U3 peasbHOM MPAKTUKH (C UCTIOIb30BAHUEM
KaJIbKYJISITOpA).

3HAKOMHMTBLCH ¢ HCTOPHMEN PAa3BUTHS MAaTEMATUKH

[loBTOpeHue, 00600IICHHE,
CUCTEMATH3allU 3HAHUU

18

Yucna ¥ BEIYUCIICHUS
(3amuck, cpaBHEHHUE,
JICUCTBUS

C IEeHCTBUTEIbHBIMU
YHCJIAMHU, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINY;

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, IIOJMHOXKECTBO,
olepanyy HaJ MHOKECTBaAMU; MCIOJb30BATh rpaduyeckoe
IIPEICTABICHUE MHOXECTB JUIsl ONMCAaHUS PEabHbIX
IIPOLIECCOB U SIBJIEHUH, IIPH PELICHUH 3a4a4 U3 IPYTUX
y4eOHBIX MTPEMETOB.

AKTYaJIu3HPOBATH TEPMHHOJIOTHIO U OCHOBHbBIE
NelCTBHUS, CBSI3aHHbIE ¢ YUCJIAMM: HATYpaJIbHOE YUCIIO,
IIPOCTOE M COCTABHOE YHCJIA, I€TUMOCTh HATYPAJIbHBIX
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OKpYTJICHHE,
pUOIMKCHUE,

OIICHKA; PeIlICHUE
TEKCTOBBIX 3a/1a4

quces, MPU3HAKKU ACIUMOCTH, LIEI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHAS U JIECITUYHAS JPOOH, CTAaHIAPTHBIM BUJT
qucia, apupMeTUIEeCKUN KBaIpaTHIM KOPECHb.
BbInoJHATH JeiicTBUSI, CDABHUBATH U YIIOPAI0YUBATH

apu(pMETUYECKUM YHClia, IPE/ICTABISATh YUCIIa HA KOOPJAMHATHOM MPSIMOiA,
CIocoOoM) OKPYTJISITh YHCIIA; BHIMOJHATH MPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYHCICHUM.
PemiaTh TeKCTOBBIE 321241 ApU(PMETHIESCKUM CITOCOOOM.
PemiaTh npakTu4yecKue 3aa4u, COJEPKaIINe MPOIICHTHI,
JIOJIM, YaCTH, BhIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh —
BpeMs — PACCTOSIHHUE, [IeHAa — KOJIMYECTBO — CTOMMOCTb,
00BeM paboOThl — BpeMsl — IMPOU3BOAUTEIBLHOCTH TPY/A.
Pa30uparthb peasibHbIC )KU3HEHHBIE CUTYAIINH,
(opmyTHpOBATH UX HA S3bIKE MATEMATHKH,
HAXOJUTH PEIICHUE, TPUMEHSSI MaTEeMaTUYECKUN arapar,
HHTEPHPETUPOBATH PE3yJIbTAT
AnreOpandeckue OnepupoBaTh NOHSITUSIMU: CTCTICHD C IIEITBIM
BBIPOKEHUS MoKasartesieM, apu(MEeTHISCKU KBaIPaTHBIN KOPCHBD,
(mpeoOpazoBaHue MHOTO4JICH, ajireOpandeckast IpoOb, TOKICCTBO.
anreOpandecKux BbInoiHSTH OCHOBHBIE 1€ CTBHSI: BHITTOHSITH PACUCTHI
BBIpa)XEHUH, o ¢popMyiam, mpeoOpa3oBLIBATH IIEbIE, APOOHO-
JIOTTY CTUMBIE paIMOHANILHBIC BRIPAKEHUS U BRIPAKCHUS C KOPHSIMU,
3HAYCHMUS) pEaM30BBIBATH PA3JIOKEHUE MHOTOWICHA HA MHOYKHUTEIH,

B TOM YHCJI€ C UCTIOJb30BaHUEM (POPMYJT pa3HOCTH
KBaJIPaTOB U KBaJIpaTa CyMMbI U PA3HOCTH; HAXOIUTh
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JIOTYCTUMBbIE 3HaYEHUSI IEPEMEHHBIX JIJIs1 IPOOHO-
PaLMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaunpoBaTth ¢ TOMOIIBIO (OPMYIT pealibHbIE MPOLIECCHI
U SIBJICHUS

OyHKIMU
(moctpoeHnue,
CBOMCTBA U3YYEHHBIX
dynxumi;
rpaduueckoe pelieHue
YPaBHEHUN U UX
CHUCTEM)

OnepupoBath NOHATUSAMHU: QYHKIUA, TpaPUK QYHKIINH,
HYJIM (QYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEKYTKH BO3paCTaHus, yObIBaHUS, HAUOOJIbIIIEE

¥ HauMCHBIIIee 3HAUYCHUS (DYHKIIHH.

AHAJIU3MPOBATh, CPABHUBATh, 00CYK1AaTh CBOICTBA
GyHKIHNA, CTPOUTH UX TpaduKy.

OmnepupoBaTh NOHSATUSIMH: TIPsIMAsi TPOMIOPIIMOHATBHOCTb,
oOpaTHasi IPOIMOPIIMOHATILHOCT, IMHEWHAS (PYHKITHS,
KBajJpaTuyHas QyHKIMs, Tapadosa, rumnepoona.
HUcnonb3oBaTh rpaMKu U ONPEACIEHUS CBOMCTB,
MPOIIECCOB ¥ 3aBUCUMOCTEH, JIJIS PEIICHUS 3a/1a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB U PEaTbHOU KU3HU; MO/1eJIMPOBATH

C TIOMOIIIBI0 TPAPUKOB PeaIbHBIC TTPOLIECCHI U SIBJICHUSI.
Boipakats ¢gopMys1aMu 3aBUCUMOCTH MEXy BETMUYNHAMUA

OBILEE KOJIMYECTBO
HYACOB 11O [TPO'PAMME

102
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PABOYAS INTPOI'PAMMA YUYEBHOI'O KYPCA
«'’EOMETPUS» B /-9 KITIACCAX

MMOACHUTEJIBHASA 3AITMCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3/eNIOB LIKOJIbHOW MATEeMAaTHKH, UMEIOIIUN
CBOCH 11eNbl0 00EeCneunTh HM3yYeHHE CBOMCTB M pa3MepoB (GUTYp, MX OTHOIICHHM
U B3aUMHOE pACMOJIOKEHHE, ONMHUPACTCS Ha JIOTHYECKYI0, JOKA3aTeJbHYIO JIMHHUIO.
[leHHOCTH W3Yy4YEHUS TE€OMETPUU Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMUs
3aKJII0YAETCd B TOM, UTO OOydYaromuics YYUTCS MPOBOJAUTH JOKa3aTelIbHbIC
paccyXIeHus, CTPOUTh JIOTMUYECKHWE YMO3aKJIIOUCHHUs, JIOKa3blBaTh HWCTHUHHbBIC
YTBEPKACHUST U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOpPMYIHUpPOBATH OOpATHBIE
YTBEPKACHHUS.

[lenbto M3ydYeHHUS] TEOMETPUU SIBISETCS HCIOJIL30BAaHUE €€ KaK WHCTPYMEHTa
IpPU PELICHUH KAK MAaTEMAaTHUYECKUX, TaK W MPAKTUYECKUX 3a/lad, BCTPEYAIOLIUXCS
B peaibHOM ku3HU. OOyYarONMics JOMKEH HAYYUTHCS ONPEACNSTh TEOMETPUUYECKYIO
burypy, ONHMCHIBaTh CIOBAMHU YEPTEHK WU PUCYHOK, HAWUTH IUIOMIAJb 3€MEIbHOTO
yd4acTKa, pacCUYMTaTh HEOOXOJUMYIO JUTMHY ONTOBOJIOKOHHOTO Kabensi uiu TpeOyembie
pasMepsl rapaxa g apromobwsisi. [lpu pemieHun 3amad MPAKTUYECKOTO XapakTepa
0o0ydJaronmuiicss y4uTcsli CTPOUTh MAaTEMaTUYECKUE MOJICTH PEATbHBIX KU3HEHHBIX
CUTYyallUii, MPOBOAUTH BHIYUCIICHUS U OLICHUBATH MMOJYyUYECHHBINA PE3yJIbTaT.

BaxkHo mnomuepkuBaTh CBSI3M TEOMETPUU C JAPYTUMU YYEOHBIMH TpeAMETaMH,
MOTHUBHUPOBAaTh HCIOJIb30BaTh OMNPEACICHUS TEOMETPUUECKUX (QUryp W TOHATHH,
JEMOHCTPUPOBATH MPUMEHEHUE TTOJIYYCHHBIX YMEHUN B (DM3UKE U TEXHUKE. DTHU CBSI3U
HaubOoJee SPKO BUAHBI B TeMax «BekTopwny, « TpUroHOMeTpuYecKre COOTHOIICHUS,
«Metop koopaunat» u «Teopema [Tudaropar.

VYyebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3felibl
conepxkanus: «['eoMerpudeckue GUTypsl U UX CBONCTBaAY, «VI3MepeHne reoMeTpUIeCKUxX
BEJIIMUKMH», «/[eKapTOBBI KOOpAMHATBI Ha IUIOCKOCTW», «Bektope», «/IBukeHUs
iockocTny, «IIpeobpazoBanus moao0usD».

OOmiee 4YuciaO0 YacoB [JIsi H3YYECHHS Yy4eOHOro Kypca
«I'eometpusi» — 204 gaca: B 7 kiacce — 68 yacoB (2 4aca B Helel0), B 8 Kjacce —
68 yacoB (2 Jaca B HefieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJEPKXAHUE OBYYEHUA
7 KJIIACC

Hauanensle nonstus reomerpun. Touka, npsiMast, OTPE30K, JIyd. YT0i. Buasl yrios.
BeprukaneHble M CcMexHbIE Yribl. buccektpuca yria. JlomaHas, MHOTOYIrOJBHUK.
[TapamienbHOCTh U NEPIIEHANKYISIPHOCTD MPSAMBIX.
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Cummetpuunbie Gurypbl. OCHOBHBIC CBOWCTBAa OCEBOM cuMMeTpuu. [Ipumeps
CUMMETPHUU B OKPY’KAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS ¢ NIOMOIIBIO LIUPKYJISA U JIMHEWKHU. TpeyronsHuK. BeicoTa,
MeanaHa, OMCCeKTpUca, X CBOMCTBA.

PaBHOOEpEHHBIN U PaBHOCTOPOHHUI TPEYTroJIbHUKU. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M NPU3HAKM PAaBHOOEIPEHHOrO TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpHU3HAKM MapajulelbHBIX NpAMBIX. CymMMa YIJIOB TPEYTOJIbHHUKA.
BremHue yrisl TpeyroJibHHKA.

[IpsmoyrosnbHbli  TpeyroiapHUK.  CBOWCTBO  MEAWAHBl  IPSIMOYTOJBHOTO
TPEYTOJbHUKA, NPOBEACHHOM K rurnoreHyse. [IpusHaku paBeHCTBa NIPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsSMOYTONbHBINA TPEYTOIBHUK € YoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHoOM, TeopeMa 0 O0JIbIlIeM yIJie U 00JIbIIEH CTOPOHE TpeyToibHUKa. [leprnenaukysp
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo ToYeK. buccekrprca yriia u CepeIMHHBIA MTEPIIEHINKYJIIP
K OTpe3Ky KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U AUaMETpP, UX CBOMCTBA. B3anMHOE pacrosioxeHue
OKpY’KHOCTH M nmpsMou. KacarenpHass W ceKymas K OKpPYKHOCTH. OKpy>KHOCTB,
BIIMCAHHAs B yrojl. BucanHas ¥ onvcaHHas OKPY»KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YerpipexyronpHuku. Ilapamnenorpamm, €ro mHpu3HAKM K CBOMCTBA. YacTHbIE
cJly4yau napajuieorpaMmoB (MPsSMOYTOJIbHUK, pOMO, KBaJIpaT), UX MIPU3HAKU U CBOMCTRA.
Tpaneuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA W TMpu3Haku. I[IpsMoyronbHas
Tpaneuus.

Meron ynBoenus Mmeauansl. LlenrpanbsHas cummetpus. Teopema Daneca u reopema
O IPONOPIIMOHAIIBHBIX OTPE3KAX.

CpenHue JTUHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[Togobue TpeyronbHUKOB, Kod(pduiuent mnomaodusa. [lpusnakum momOOUS
TpeyroiabHUKOB. [IprMeHeHne no1o0us Mpy perieHuu MPaKTUIECKUX 3a/1ad.

CpoiictBa Tmomaae reomeTpuueckux Quryp. DopMmynbl IS TUIOMAIH
TPEYroJIbHUKA, TapajienorpaMmma, pomba u Tpanenuu. OTHOIICHHWE TUIOIMIAIEH
no00HBIX GUryp.

Bpruncnenne momaned TPEYrojbHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemnl Iludaropa mpu pemeHun
MMPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHI'€HC OCTpPOr0 YyIJia MpPsSMOYTIOJBbHOIO TPEYTrOJbHHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroHOMETpHuecKkue (PyHKUHUU YTIIOB
B 30°,45° u 60°.
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Bnucannbie ¥ 1eHTpajbHBIE YTIJIbl, YTOJ MEXKIY KacaTelbHOH M XOpAOH. YTIIbI
MEK]Ty XOpJlaMH U CEKyIIMMU. BriricaHHbIE U ONTMCAaHHBIE YETHIPEXYTOJbHUKU. B3auMHoe
pacrnojio)keHre ABYyX OkpyxHoctel. Kacanue okpykHocred. OOmue KacareiabHbIe
K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrios or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJ1eCTBO. DOPMYJIbI NPUBENCHHUS.

Pemenne tpeyrospHuUKOB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
IIPaKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogodusi. [lomo6ue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IPOW3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIAEHUU OTPE3KOB
CEKyLIMX, TEOPEMA O KBAJIPaTE KacaTEIbHOM.

BekTop, nnuHa (MOysb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalluu
HaJ| BEKTOpaMu. Pa3nokeHue BEKTOpa IO JIBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatel  BekTopa.  CkalspHOE  IIPOM3BEICHUE  BEKTOPOB, IIPUMEHEHUE
JUTSL HAXOXKJIEHUS JIJTMH U YTJIOB.

JlekapTOBbl KOOPJAHWHATBI HA IUIOCKOCTH. YPAaBHEHHUs IMPAMOW M OKPYKHOCTH
B KOOpJAMHATaX, NEPECEUYCHHE OKPYKHOCTEH M NpsAMBIX. MeETox KOOpAMHAT U €ro
IpUMEHEHUE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. J[JIMHA OKpY>KHOCTH. | pagycHas u paguaHHas Mepa
yTiia, BBIYMCIEHUE JJIMH OyT OKpy»)HocTel. [1nomanes kpyra, cekropa, cerMeHTa.

JIBMKEHHST TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (uryp (31eMeHTapHbIe
npezacTtapiienus). [lapainensHelii nepenoc. [ToBoporT.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI Y4YEOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce.

Pacno3naBaTh HM3yueHHbIE T€OMETpHUUECKHE (DUTYpBI, OMPENENATh UX B3aUMHOE
pacnojio)keHue, u300pakaTb TeOMETpUYEeCKHe (Urypbl, BBIIOJHATh UYEPTEXKHU
N0 YCJIOBUIO 3aj1aud. V3MepsATh JIMHEWHbIE M YIJIOBBIE BEJIMYMHBI. Pemarte 3amaun
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

[TpoBoauTh IrpyOyI0 OLIEHKY JMHEHHBIX U YTIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON
KU3HHM, Pa3MEpPOB TMPHUPOJHBIX O0OBEKTOB. Pasznuyath pa3smepbl 3THUX OOBEKTOB
10 TIOPSIAKY BEJIUYUHBI.

CTpouTb YepTE)U K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HUCIIOJIB30BaTh NPU3HAKU
U CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUU 3a]1a4.
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[IpoBOANTE JIOTMYECKHE PpACCYXKIECHUS C MCIOJIb30BAHHEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsi NpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEACHHON K THUIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensaTe nNapaJuieaIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
¢ HUMHU cekyuas. Onpenensarts NapalieIbHOCTh MPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OAHOM MPSIMOM JI0 TOYEK APYTrOU MPSMOM.

Pemiats 3a1aun Ha kieTdyatoi Oymare.

[IpoBONUTH BBIYKMCIICHUS W HAXOJUTh YHMCIOBbIE W OYKBEHHBIC 3HAUEHUS YTJIOB
B TEOMETPUYECKHX 3aJayaXx C HCIOJb30BAHUEM CYMMBI VYIJIOB TPEYTOJbHUKOB
U MHOTOYTrOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMpPU TEPECECUCHUU [IBYX
MapaIeIbHBIX MPSIMBIX CEKYIIEH. PelaTs npakTHuecKre 3a1auu Ha HaXO0KICHUE YTIIOB.

Bnagers mMOHATMEM TE€OMETPUUECKOIO MeCTa TOYEK. YMEThb OIPEIeATh
OMCCEKTPUCY YIJIa U CEPEAMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaKk TeOMETPUUYECKUE MECTa
TOYEK.

@opMyIUpPOBaTh OINPEICICHUS OKPYKHOCTH M Kpyra, XOpAbl W JuaMeTpa
OKPY>KHOCTH, TIOJIb30BaThCS HMX CBOMCTBAMHM. YMETh NPUMEHSATH OSTH CBOMCTBA
IIPY PELLICHUH 3a]a4.

Brnaaers noHsATHEM ONIMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
ee ueHtp. I[lonb3oBaThCsi QakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIEHIUKYIISIPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OHOM TOUKE.

Bnagers mnoHsATHEM KacaTtelbHOM K OKPYXKHOCTH, IIOJIb30BaThCS TEOPEMOU
0 NEPIICHINKYJIIPHOCTHU KacaTeJIbHOM U paanyca, IPOBEICHHOTO K TOYKE KaCaHHs.

[Tonmp30BaThCsl MPOCTEUIIMMH T€OMETPUUECKHMHU HEPABEHCTBAMM, IMOHUMATh HX
IIPAKTUYECKUU CMBICIL.

[IpoBOAWTE OCHOBHBIE TE€OMETPUUECKHE TMOCTPOCHUS C TIOMOLIBIO IUPKYJIS
Y JINHEWKH.

[IpeameTHBIC pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4YEOHOTO Kypca K KOHITY
oOydeHus B 8 kJacce.

Pacrio3HaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BaTHCS
UX CBOMCTBaMU IPU PEUICHUH F€OMETPUUECKUX 3a/1au.

[IpuMeHsTh CBOICTBA TOYKM MEPECEUEHUS] MENMAH TPEyroJibHUKa (LEHTpa Macc)
B PELLECHUH 3a/1a4.

Branete moHATHEM CpelHEH JIMHUM TPEYTOJAbHUKA M Tpamnelu, NPUMEHATh UX
CBOMCTBA IIpHM pemeHun reomerpudyeckux 3anad. [lomp3oBarbess teopemon Paneca
U TEOpPEMOM O NPONOPLHOHAIBHBIX OTpe3Kax, NPUMEHATh MX U1 PELICHUs
NPaKTUYECKUX 3a7a4.
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[IpuMeHsATh TpU3HAKK MOJ00MS TPEYrOJbHUKOB B PEIICHUU T€OMETPUUECKUX
3aj1ay.

[Tonb3oBaThcsi  Teopemoit  [ludaropa s pelieHUs  reoMETPUUYECKHX
U MpakThuueckux 3agady. CTpouTh MaTeMaTHYECKyl0 MOJENb B MPAKTUYECKHUX 3a/auax,
CaMOCTOSATENILHO MPOBOJUTH YEPTEXK U HAXOJIUTh COOTBETCTBYIOIINUE JIJIUHBI.

Bnaners noHATHAMEU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yTiia MPSIMOYTOJIBHOTO
TpeyroyibHuka. [loiap30BaThbCs JTUMHU TOHSATUSMU JJI8  PEHICHUS MNPAKTHYECKHUX
3a/ay.

Beruucnars (pa3nuuHbiMUA - clIOcOOaMM) IUIONIAAb TPEYrOJbHUKA W IUIOIIAIN
MHOTOYTONBHBIX (QUryp (MOJB3YACh, T/I€ HEOOXOJIMMO, KaIbKyJIATOpoM). [IpuMeHsTH
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Brnaners moHATHSMU BNMCAHHOTO U IIEHTPAJIBHOTO YIJIa, UCIOJIb30BATH TEOPEMBI
0 BIIMCAHHBIX YIJaX, YrjiaX MEXIy XOpJaMH (CEKyUIMMH) U YTIJIe MEXIy KacaTeIbHOU
Y XOpJIOU MpH PELICHUH T€OMETPUYECKUX 3a/1a4.

Brnanerp mOHATHEM ONKMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA [PU PEUICHUU 3a4a4.

[IpuMeHsTh MOTyYEeHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJIECTIN
UL 3aJad  pealbHOW JKM3HU U TPOBOJAWTH COOTBETCTBYIOIIUE BBIUUCIICHUS
C TpPUMEHEHHEeM ToJ00MS U TPUTOHOMETpUH (TIOJB3YSICh, TJA€ HE0OXOAUMO,
KQJIBKYJISITOPOM).

[IpeameTHBIC pe3yJabTAaThl OCBOCHHUS IMPOTPAMMBI Y4YEOHOTO Kypca K KOHITY
obyueHus B 9 ki1acce.

3HaTh TPUTOHOMETpUUECKUE (DYHKIIMU OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIbIO
pPa3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PEIICHUE MNPSIMOYTOIbHBIX
TPEyroiabHUKOB»). HaxoauTs (C TOMOIIBIO  KaJdbKyJsATOpa) JUIMHBI W YIJIbI
JUTSI HETaOJIMIHBIX 3HAYCHUH.

[Tons3oBathcsi (popMynaMu NpPUBEIACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJAECTBOM U1l  HAXOXKACHUS COOTHOIICHWM MEXAYy TPUTOHOMETPUUECKUMHU
BEJINUYMHAMM.

Hcnons3oBaTh TEOpPEMbl CHHYCOB U KOCHUHYCOB JUISI HaXOXKJACHUS Pa3THMUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
reOMETPUYECKHX 3a/ay.

Brnaners mnoHsTHAMH TpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. [lonb3oBaThecsi cBOWCTBAMH MOAOOMST MPOU3BOJBHBIX (UTYP, YMETh
BBIYHCIIATH JUIMHBI U HAXOAUTH YTJIbl y TOJ0OHBIX (huryp. [IpumeHsTh cBoiicTBa 01001
B TPAKTUYECKUX 3a7a4ax. YMETh MNPUBOAUTH MPUMEPHI TOMOOHBIX  (PUTYD
B OKpY>KalollleM MUpE.

[Tonb3oBaThCsl TEOpeMaMH O MPOU3BEACHUM OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonp30BaThCsl BEKTOpAMHU, MMOHUMATh WX T€OMETPUUECKUI M (PU3UYECKUI CMBICI,
OPUMEHATh HMX B PEHICHHMH TEeOMETpUYecCKuX H (¢usnueckux 3anad. [IpumeHsartsb
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHUS JUIMH U YIJIOB.

ITonb30BaThCs METOAOM KOOPJAMHAT Ha IUIOCKOCTH, NMPHUMEHATh €r0 B PEIICHUHU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1ad.

BiianeTs MOHATHSMHU MPAaBUJIBHOIO MHOTOYT'OJIBHMKA, JUIMHBI OKPYXKHOCTH, JJIMHBI
YT OKPY>KHOCTH U PaJdaHHOM MEpHI yIjla, YMETh BBIYMCIATH IJIOAAb Kpyra H €ro
gacteil. [[puMeHATh NoMy4YeHHbIE YMEHUS B IPAKTUYECKHUX 3a1a4ax.

Haxoauts ocu (M1 LEHTPBI) CHMMETPUH (DUTYD, IPUMEHSTH JBUKEHUS ITIOCKOCTH
B ITPOCTEUIINX CITy4dasiX.

[IpuMeHATh NoTyYeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJIETTU
JUIsL  337ad  peajbHOM JKU3HM UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYHUCICHUS
C TMpPUMEHEHUWEM MoJ00HUsI M TPUTOHOMETPUYECKUX (QYHKUUN (MONb3YsCh, TIE
HEO00XOUMO, KAJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

HanmenoBanue paznena |[KoaumuecTtso OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIIUXCS

(TembI) Kypca 4acoB COZIEp)KaHUE
[IpocTeimme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEIECTICHUS.
reoMeTpuueckue GUrypsl u r€OMETPUYECKHE Pacno3naBaTh U3yyeHHbIE T€OMETPUUYECKUE PUTYPBI,
ux cBoiicTBa. 3mepenue OOBEKTHI. onpeaeasTh UX B3aUMHOE PACIIOIOKEHUE, BHINIOJIHATH
F€OMETPUYECKUX BETMYNH MHOTrOyroJIbHUK, YepTEX MO YCIOBHIO 3aJa4H.
JIOMaHasl. IIpoBoauTh NpocTEHINE NOCTPOEHUS C IOMOLIBIO IUPKYJIS

CMexxHBIE U
BEPTUKAJIBHBIC YTJIbI.
Pa6ora

C MPOCTEUIITMMHU
YepTeKaMHU.
N3mepenne nmHenHbIX
U YTJIOBBIX BEJIMYMH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

N3mepsaTh TMHEWHBIE U YTIIOBbIE BETUYHMHBI TEOMETPUYECKHUX
U TIPAKTHYECKUX OOBEKTOB.

OmnpenessiTh «Ha I11a3» pa3Mepbl peaIbHbIX OOBEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY HX Pa3MEpOB.

PemaTs 3a1aun Ha BEIYMCIICHHE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTs 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX PUTyYp.

IIpoBoauTh KIaccUPUKAIUIO YTIOB, BBIYHCIAATH
JIMHENHBIE U YIIIOBBIE BEJINYMHBI, POBOANTH
HEO0OXO/IMMBIE TI0KA3aTEIbHBIE PACCYKICHUS.
3HAKOMHUTBHCH € MCTOPHEN PAa3BUTHS T€OMETPUU

TpeyroibHUKU

22

[TonsTre 0 paBHBIX
TPEyroJIbHUKAX

Pacno3naBaTth napbl paBHBIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexkax (C yKkazaHUEM MPU3HAKOB).
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Y IEpBUYHbBIC
IIPEACTABIICHUS

0 paBHBIX (purypax.
Tpu npusnaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku

paBEHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOICTBO M€IMAHBI
IIPSIMOYTOJIBHOIO
TPEYTOJbHUKA,
IIPOBEIACHHOMN

K TUIIOTEHY3€E.
PaBHOOGEeApeHHbIC

Y PaBHOCTOPOHHHE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasenctaa

B T€OMETPHH.
[IpssmoyTOJIBHBIN
TPEYTOJBHUK C YTIIOM
B 30°

BeiBoauTh crencTBus (paBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@OopMyIHPOBATH ONPECIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSAMOYTOJIBLHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJMaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHANKYIISPA
OTpe3Ka; NEPUMETPa TPEYTrOJbHUKA.

@®opMyIHPOBAThH CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTs 4epTeKy, pemaThb 3242494 C IOMOIIbIO
HaXO0XJACHUS PABHBIX TPEYTOJIBHUKOB.

IIpuMeHATHh TPU3HAKK PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 33/1a4aXx.

Hcnonb3oBath U(ppoBbIE peCypChl A UCCIAOBAHUS
CBOWCTB M3y4aeMbIX (HUTYP.

3HAKOMHUTBHCH C HCTOPHEH Pa3BUTHUS FEOMETPUU

77




Pabovast nporpamma | Maremaruka. 5-9 kiacchl (6a30BbIii YPOBEHB)

[lapanenbHble IPSMBIE, 14 [TapannensHbie D®opMyJIHPOBATH MOHATHE NAPAIIEIBHBIX NPSIMBIX,
CyMMa yIJIOB TPEYTOJIbHUKA MpsIMbIE, X CBOMCTBA. | HAXOAMTb NIPAKTUYECKHE MPUMEPBHIL.
Hakpect nexammue, M3yuaTs cBOIMCTBA YIJIOB, 00Pa30BAHHBIX IIPU MTEPECECUECHUH
COOTBETCTBCHHBIE [AapAJIENIBHBIX NPSMBIX CEKYILEH.
Y OJTHOCTOPOHHHUE IIpoBoauTh 10Ka3aTeIbCTBA [1APATUICIBHOCTH ABYX
yTJIbl, 00pa30BaHHbIC HPSAMBIX C TOMOILBIO YIJIOB, 00Pa30BAHHBIX IPU MEPECECUECHHUU
IIpU [IE€PECCYCHUN ATUX NPSMBIX TPETbEU IPSIMOM.
[apajuIeIbHBIX BoeI4ucasTh CyMMy YTIIOB TPEYTOJIbHUKA 1 MHOTOYTOJIBHUKA.
MPSIMBIX CEKYLIEH). HaxoauTsb ynciioBbie 1 OyKBEHHbIE 3HAUECHHUS YTIIOB
[Ipu3nak B FT€OMETPUYECKUX 3a7a4axX C UCIOJb30BAHUEM TEOPEM
MapajuIeIbBHOCTH O CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
MPSIMBIX Yepe3 3HAKOMMTBLCH ¢ HCTOPHMEH PAa3BUTHS T€OMETPUN
PaBEHCTBO PACCTOSIHUMI
OT TOYEK OJJHON
IIPSIMOM 1O BTOPOU
IIPSIMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA
OKpyHOCTb U KpPYT. 14 OKpyXHOCTB, XOpaa D®opMyJIHPOBATH ONPEAEICHUS. OKPYKHOCTH, XOPBI,

['eomeTprueckue
[MOCTPOCHUS

U TUaMeTp UX
CBOMCTBA.
KacarenpHas

K OKPYHOCTH.
OKpyXHOCTBb,

JHaMeETpa U KacaTeJbHON K OKPYKHOCTH.

HN3y4aTh uX CBOKWCTBA, IPU3HAKHA, CTPOUTH YEPTEKHU.
HccaenoBarb, B TOM YKCIIE HCHOJIbL3YS HU(PPOBbIE
pecypcehbl: OKPY>KHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPYHOCTH, BIIMCAHHOMW B YIOJI; PABEHCTBO OTPE3KOB
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BIIMCAHHAS B YTOJL
ITonstue o I'MT,
IPUMEHEHUE

B 33/1a4ax.
buccekrpuca

U CEepEeIVHHBIN
MIEPICHIUKYJISP
KaK T€OMETPUUYECKUE
MECTa TOYEK.
OKpyX HOCTBb,
OMMCaHHAasl OKOJIO
TPEYTrOJIbHUKA.
OKpyXHOCTBb,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocreiimme
3aa4u

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoas3oBars meroa ' MT 1i1a nokasarenbCcTBa TEOpEM

0 MepeceueHU OUCCEKTPHUC YIJIOB TPEYTOJIbHUKA U
CEepPEMHHBIX MEPIICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso ' MT.

OBJjageBaTh NOHATHUAMM BIIMCAHHON M OMUCAHHOH
OKPY>KHOCTEU TPEYTOJIbHHUKA, HAXOAUTH LICHTPBI 3TUX
OKPY’KHOCTEH.

PemiaTh OCHOBHBIC 32/1a4M HA IOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPICHAUKYJISIPA TAHHOTO OTPE3Ka;
MPSIMOM, TPOXOAAIIEH YEPE3 JAHHYIO TOUKY

U MIEPIICHIUKYJIAPHON JaHHON MPSIMOil; OMCCEKTPUCHI
JTAHHOTO YIJIa; TPEYTOJIbHUKOB MO PA3JIMYHBIM 3JIEMECHTAM.
3HAKOMHUTBLCS ¢ UCTOPHEH Pa3BUTUS TEOMETPUU

[ToBTOpeHUE, 0600IICHNE 4 IToBTOpEHUE PemaTp 3a1aum Ha MOBTOPEHUE, WIITIOCTPUPYIOIIHUE CBSI3U
3HaAHUU 1 0000IICHHE MEXIy Pa3IUIHBIMU YacCTSIMHU Kypca
OCHOBHBIX ITOHSATHUH
¥ METOJIOB Kypca
7 xnacca
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC
HanmenoBanue pasnena | KonnuectBo OcHoBHOE OcCHOBHBIE BUJIbI ACSITEIIBHOCTH O0yYarOIINXCA
(TemnI) Kypca 4acoB CoJIepKaHue

HUeTplpexyroJbHUKN 12 [Tapannenorpamm, ero | M300pakaTh 1 HAXOAUTH HA YEPTEKAX
MIPU3HAKU U CBOWCTBA. | YETHIPEXYTOJBHUKH PA3HBIX BUAOB U UX DJIEMEHTHI.
YacTHble ciyyan DopMyJTHPOBATH ONPEAETICHUA: TapAIIIEIorpaMma,
napajiyIeIorpaMMOB OpsMOYTOJIbHUKA, poM0a, KBajipaTa, Tparneunun, paBHOOOKO
(IpAMOYTOJIBHUK, Tpaneuuu, IpsAIMOyTOJIbHOW Tpanenuu.
pomMO, KBazpaT), UxX Jloka3bIBaTh U HCIOJIb30BATH NIPH PELICHUH 32124
MPU3HAKU U CBOMCTBA. | MPHU3HAKHU M CBOMCTBA: MapasuiesiorpaMma,
Tpanenns. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOMN
PaBHOOOKast Tpaneuuu, NpsIMOyTOJbHON Tpaneuu.
U TIPSIMOYTOJIbHAS IIpumMeHATH MeTO YIBOEHUSI MEUAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath HUPPOBBIE PECYPCHI IS UCCIIEIOBAHUS
Meron yaBoeHust CBOMCTB M3y4aeMbIX QuUryp.
MEUaHBI. 3HAKOMHTBCSH C HCTOPHEN PA3BUTHUS T€OMETPHUH
IenTpanbHas
CUMMETPUS

Teopema Qaneca u Teopema 15 Teopema Paneca IIpoBOAUTH MOCTPOEHUSI C TOMONIBIO HUPKYJIA U JTUHEHKH

O MPOIOPITUOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKH

U TeopeMa

O TIPOTOPITUOHAIIBHBIX
OTpe3Kax.

Cpennsis TUHUS
TPEYTOJIbHHKA.
Tpanenus, ee cpeausis

¢ ucnonb3oBanue reopemsl daseca u TeOpeMbl

O MPOIOPIMOHATBHBIX OTPE3KAX, CTPOUTh YETBEPTHIN
IIPOIIOPLMOHAIIBHBIN OTPE30K.

IIpoBoauTh 10Ka3aTENIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJBHUKA NIEPECEKAIOTCA B OJTHOM TOYKE, I HAXOAUTh
CBA3b C LIEHTPOM MacC, HAXOAMTh OTHOILIEHUE, B KOTOPOM
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JIUHUSL.
[IponopuroHaIbHbIE
OTPE3KH.

[lenTp macc

B TPEYTOJIbHUKE.
[Tomo6HBIC
TPEYTOJIbHUKHU.

Tpu npusHaka
noaooust
TPEYTrOJIbHUKOB.
[Ipumenenune
nmogoous

MIpU PEIICHUU
MPAKTUYECKUX 3a/1a4

MEJIMaHbI JEIATCA TOYKON UX IEPECEUCHMUS.

HaxoauTts 110100HbIE TPEYTOJIBHUKH HA FTOTOBBIX YepTEkKaxX
C YKa3aHMEM COOTBETCTBYIOUIUX IPU3HAKOB MOJ00US.
Pemath 3aga4u Ha 10/100HBIE TPEYTOJBHUKN C TOMOIIBIO
CaMOCTOSITEJIBHOTO ITIOCTPOEHUS YEPTEKEN U HAXOKIACHHUS
OJI00HBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10Ka3aTENbLCTBA C UCIIOJIB30BAHUEM
MPU3HAKOB MOA00US.

Jloka3pIBaTh TpU PU3HAKA OJO0US TPEYTOJIbHUKOB.
IIpuMeHSATH ITOTyYEHHBIE 3HAHUS NIPU PELICHUN
F€OMETPUYECKHUX U NMPAKTUYECKUX 3a7ad.

3HAKOMMTBCH ¢ UCTOPHEH Pa3BUTHS TEOMETPUN

[Inomans. Haxoxnenue
MJIOIIAAEH TPEYTOJIbHUKOB
1 MHOTOYTOJIBHBIX (DUTYD.
[Tnomaau nogoOHBIX GUTYp

14

CBoiicTBa mIoniaaei
r€OMETPUYECKHUX
Guryp.

dopmyibl

JIIS TUIOIIA N
TPEYrOJIbHUKA,
napasienorpaMmma,
TpamneIuu.
Brrunucnenue
MJIOIIAAEN CIIOKHBIX

dburyp.

OsgJ1aieBaTh NEPBUYHBIMH NpPeJCTaBJIeHUIMHU 00 001Ieit
TEOPUH IJIOAAHN (MEpbI), (POPMYITUPOBATH CBOMCTBA
IUIOLIA/IM, BBIACHITH UX HAIJISIIHBIA CMBICIL.

BeiBoauTh (pOpMyJIBI IIJIONIAIN NTApAJUIETIOTPAMMA,
TPEyroJbHHUKA, TPAeUH U3 POpPMYJIbl TUIOIIA U
IpsIMOYTOJIbHUKA (KBaJIpaTa).

BoiBoauTH (POPMYIIBI MIIOIIA/IN BBITYKIIOTO
YETHIPEXYTOJIbHUKA YE€PE3 TUArOHAIU U YIoJl MEKy HUMH.
Haxoauts miomaan Guryp, n300paxxeHHbIX Ha KJIETYaTON
OyMmare, MCIOJIL30BaTh pa30oueHne GUrypbl Ha YaCTH

U JOCTpauBaHUE.
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[Tnomaau puryp

Ha KJIeT4aToi Oymare.
ITnomany 1momoOHBIX
uryp.

3amaun

C IPAKTUYECKUM
COIEP>KaHUEM.
Pemmenne 3amaa

C IOMOIBIO METO/1a
BCIIOMOTaTEIbHOMI
IO U

Pa30upaTs npuMepsbl UCIIOIH30BaHUS BCIOMOTATEIEHOMN
TUTOIIAIM JIJIS PEIICHUS TCOMETPUUYCCKUX 3a/1ad.
HaxoauTtp miomaay nmogo0HsIx GUryp.

BohruucjasTh onaan pa3indyHbIX MHOTOYTOJIBHBIX (GUTYD.

Pemartnb 3aJlav9i Ha 11omaib ¢ IPaKTHYCCKUM
COACPKAHNCM

Teopema [ludaropa
Y Hadajga TPUTOHOMETPUU

10

Teopema Iludaropa,
ec MPUMCHCHHE.
Onpenenenue
TPUTOHOMETPHICCKUX
(GyHKUIHNA OCTPOTO
yTiia IpsIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHICCKHUE
COOTHOIIICHUS

B MIPSIMOYTOJIEHOM
TPEYTOJIbHHKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO

Joxka3piBaTh Teopemy [Ingaropa, ncnonb3oBarh ee

B IIPAKTUYECKUX BBIYUCICHUSAX.

DopMyJTHPOBATH OIIPEACIICHUS TPUTOHOMETPUYECKUX
(GyHKUHIA OCTPOro yria, NpOBepATh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOIIEHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHHS MEXKY CTOPOHAMMU

B IIPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriaamu B 45° u 45°;
30° u 60°.

Hcnonb3oBath GopMyIibl IpUBEIEHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JJIsI HAXOXKICHHS
COOTHOIICHUIN MEXIy TPUTOHOMETPUUECKUMHU (PYHKIUSIMU
PA3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHSATDH ITOIyYEHHbIC 3HAaHUS U YMEHMS IIPU PELLICHUU
IPAKTUYECKUX 3a/1a4.

3HAKOMMTBCH € UCTOPHEH Pa3BUTHS TEOMETPUN
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YTIbl B OKPY’KHOCTH.
BrniucaHHble U ONMCAaHHBIE
YETHIPEX YT OJIbHUKU.
KacarenbHbie

K OKpyx)HOoCTH. Kacanue
OKPYKHOCTEH

13

Bnucannsie

Y LICHTpaJIbHbIC
YIJIBI, YTOJI
MEXKTY
KacaTeJIbHOM

Y XOPJIOH.

Yrael Mexay
XOpaamMu

Y CEKYIIUMH.
Bnucannsie

U OIMMCAHHBIC
YETBIPEXYTOJIBHUKH,
YX MPU3HAKU

U CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

TIPU PEIICHUU
r€OMETPUYECKHUX
3ajJad4.

Bzaumnuoe
PacmoJIOKEHNE
JBYX OKPY>KHOCTEH,
oOr1ne
KacaTeJabHBIC.
Kacanune
OKPYKHOCTEU

DopMyIMPOBaTh OCHOBHBIE ONPEIECTICHUS, CBA3aHHbIE

C yriiamMu B Kpyre (BIUCAHHBIN yroJl, HEHTPAIbHBIN yro).
HaxoauThb BIMCaHHBIE YTJIbl, OMUPAIOIIMECS HA OJIHY IYTY,
BBIYHCJISATH YIJIbI C IOMOIIBIO TEOPEMBI O BIUCAHHBIX
yTiax, TEOPEMbI O BIMCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIBHOM YTJIE.

HccnenoBarh, B TOM YUCIE C TOMOIIBIO IIU(PPOBBIX
pECYpCOB, BIIMCAHHBIE U ONHCAHHBIE YETHIPEXYTOJIbHUKH,
BbIBOJUTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab3oBaTh 3TH CBOWCTBA U MPU3HAKU MPU PEIICHUH
3a1a4y
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[ToBTOpeHue, 006001IEHNE 4 [ToBTOpEeHue Pemath 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIUE CBA3U
3HaAHUUN OCHOBHBIX MOHATUM U | MEXIY Pa3IUYHBIMU YaCTIMHU Kypca
METOJI0B KYpCOB
7 1 8 KIaccoB,
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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9 KUIACC
HanmenoBanue paznena | KoamdecTtBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIIBHOCTH O0yYarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPeEAEIeHU TPUTOHOMETPUUECKUX

KOCHUHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (PYHKIUHN TYTBIX U MPSMBIX YIJIOB.

Penienue TpeyroJibHUKOB ¢byukuumii yrios ot 0° | BBIBOAMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. dopmyisl (c paarycoM ONMUCAHHON OKPY>KHOCTH).
IIPHBEICHHS. BoiBoauTh (GOpMYJIbI 1JISI BBIYMCICHUS IJIOLIAXEH
TeopeMa KOCHUHYCOB, C HCITOJIL30BAHUEM TEOPEM TPUTOHOMETPHUHA ((bOpMy.Ha
TeopeMa CUHYCOB. IJIOIIAIM TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YIOJl MEKTY
Pemenue HUMH, HOpMYyJIa IJIOMIAIU YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJIbHUKOB. AWaroHaji U yroj Mexay HI/IMI/I)
HpaKTI/IquKOG Pemarn TPCYTOJIbHUKMU.
IpUMeHeHNe Pemath npakTuueckue 3agaqu, CBOISIIINECS
JI0Ka3aHHBIX TEOPEM K HAXOXIEHUIO Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoGpazoBanue moaooms. 10 [Tonsarue OcBauBaTh NOHATHE ITPEOOPA30BAHUS TOOOMS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 MpeoOpa3oBaHUU
10JT00MSI.
CoOTBETCTBEHHBIC
DJIEMEHTHI TOT00HBIX
duryp.

Teopema

0 MPOM3BEICHUH
OTPE3KOB XOP/I,
TeopeMa

HccaenoBath OTHONIEHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
pu Mpeodpa3oBaHUU OI00US.

HaxoauTs nipumMeps! moo0us B OKpyKaromiei
JEUCTBUTEIIBHOCTH.

BbIBOAUTH METPUYECKUE COOTHOLIECHHS MEXKAY OTPE3KaAMU
XOpJI, CEKYILIUX U KaCaTeJIbHBbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB M TTOJI00HBIX TPEYTOJbHUKOB.

PemiaTb reomeTpuyecKkue 3aa4u U 3a/1a4d U3 pPealbHOU
YKWU3HU C UCTIOJIb30BaHUEM MOJOOHBIX TPEYTOJIBHUKOB
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O MPOU3BEJCHUU
OTPE3KOB CEKYIIIHX,
TeopeMa O KBaJIpaTe
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
r€OMETPUUECKUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIO)KECHUE
Y BHIYUTAHUE
BEKTOPOB,
YMHOXEHHUE BEKTOpa
Ha YUCJIO.
DuU3NUECKU

Y TEOMETPUYECKUI
CMBICIT BEKTOPOB.
Paznoxxenue BexkTopa
10 ABYM
HEKOJJIMHEAPHBIM
BEKTOpaM.
Koopannartsl
BEKTOpA.

CkansipHoe
IIPOU3BECHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIeI0BATh T€OMETPUUECKUH (TIepeMeIleHne)

U (pusrueckuit (Cusaa) CMbICIIBI BEKTOPOB.

3HaTh ompeneseHnsi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUSI BEKTOPA Ha YHCIIO, HCCJIeA0BATH
T€OMETPUUYECKUIA U PUBUUYECKUM CMBICIIBI ATUX OIEpaIiuii.
Pemath reomMeTpruecKre 3aa4M C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 1O IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEICHNE BEKTOPOB,
BbIBOJIUTH €0 OCHOBHBIEC CBOMCTBA.

BbIyuciasTh CyMMy, pa3HOCTh U CKAJISIPHOE MTPOU3BECHUE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHATH CKaISIPHOE MPOU3BEIAEHUE JJIs1 HAXOXK/ICHUS
JUTMH U yTJIOB
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IIPUMEHEHUE

JUTSL HAXOXKICHUS
JUIVH U YIJIOB.
Pemenue 3amau

C ITIOMOILBIO BEKTOPOB.
[IpuMmeHeHue BEKTOPOB
JUISL PEIIEHUS 3a1a4
bu3ukn

HeKapTOBBI KOOPANHATLI
Ha IIJIOCKOCTH

JlexapToBbl
KOOPJAWHATHI TOYEK
Ha TJIOCKOCTH.
YpaBHEHHUE IPAMON.
YpaBHeHHe
OKPYKHOCTH.
Koopavnatsel Touek
NepeceveHus
OKpPYHOCTHU

U MIPSIMOM.

Meron koopauHaT
MIpU pPEIICHUU
re€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3as1a4y

OcBauBaTh NMOHATHE NIPSIMOYTOJIBHOW CHCTEMBI
KOOpJMHAT, I€KapTOBBIX KOOPJAUHAT TOYKH.

BbIBOAUTHL ypaBHEHUE IPSIMOM U OKPYKHOCTH.
BoiessiTh NOJHBIA KBaApaT sl HAXOKACHUS LIEHTpa

U paJinyca OKPYKHOCTH IO €€ YPaBHEHHUIO.

PemaTh 3a71a4u Ha HAXO0XKJIEHUE TOUYEK

NIEPECEUEHUS IPSAMBIX U OKPY’KHOCTEN C IOMOLIBIO METOAA
KOOpJUHAT.

Hcnoab3oBath CBOMCTBA YyriIoBOro Ko3@puirenta npsaMon
IpU pEelIeHUH 3a]a4, JIJIs ONPEACIICHUS PACIOIOKEHUS
IPSMOM.

IIpuMeHATH KOOPIMHATHI IPU PELLIEHUN

F€OMETPUYECKUX U MPAKTUYECKUX 3a7ad,

JUTSI TIOCTPOEHUSI MATEMATHYECKUX MOJIeNIen

peabHBIX 3a7a4 («METOJ KOOPAUHATY).

Ioab30BaTbest 151 IOCTPOCHUS U UCCIIETOBAaHUI
1TU(POBBIMU PECYPCAMH.

3HAKOMHUTBCA C MCTOPHEN PAa3BUTHUS T€OMETPHUH
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[ IpaBrIIbHBIE
MHOTOYTOJIbHUKH.
JImMHa OKPY>KHOCTH

1 IUIONIAb KpyTa.
Brruuncienue mioiaaei

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno w. JInuna
OKPYXHOCTH, IyTH
OKPYX HOCTH.
Panuannas mepa
yIia.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

DopMyIMPOBATh ONPEIEICHUE MPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh UX AJIEMEHTHI.
IHoab30BaTHCHA NOHATUEM JIJIMHBI OKPY>KHOCTH, BBEJICHHBIM
C IOMOIIBIO MPABWIBHBIX MHOTOYTOJIbHUKOB, ONPeENeIsiTh
YUCJIO T, IJIMHY AYTH U PaAUaHHYyI0 MEpy yria.
IIpoBoauTh mepexoa OoT paaAuaHHON MEPHI yriia

K IPpalyCHOM 1 HA00OPOT.

OmnpenensiTh MJI0MIAIb KPYTa.

BoiBoauTh GopMyJibl (B rpayCHON U paguaHHONW Mepe)
JUTSL ITTAH YT, TUIOIIAJEH CEKTOPOB U CETMEHTOB.
Boruaucasars mwiomaan Guryp, BKIFOUYAIOMINUX JIEMEHThI
OKPYXXHOCTHU (KpyTa).

HaxoauTe miomanu B 3aa4ax peajqbHON KU3HU

JIBM>KEHUS TIITIOCKOCTH

ITongaTne o ABMKEHUH
IVIOCKOCTH.
[TapaiienbHbI
MIEPEHOC, TOBOPOT
IIpumenenue

MIPU PENICHUU 33]1a4

Pa3z0upartsb nipuMepsl, WILUTFOCTPUPYIOIINE TOHATHUS
JIBUKEHUS.

DopMyJTHPOBATH ONIPEACIICHUS MMAPAIIIENBHOTO NIEPEHOCA,
NIOBOPOTA U OCEBOW CUMMETPHHU.

BbIBOAUTH 1X CBOMCTBA, HAXOAMTH HEIOIBUKHBIC
TOYKH.

Haxoaurh HEHTPBI U OCU CUMMETPUN IPOCTEUILINX
duryp.

IIpuMeHATH apaIeIbHbIN IEPEHOC U CUMMETPHUIO
IIPY pEIICHUN T€OMETPUYECKUX 3a1a4 (pa3ouparhb
PUMEPBHI).

Hcnonb30BaTh ISl TOCTPOCHUS U KCCIICIOBAHUN
u(pOBBIE PECYPCHI
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[ToBTOpeHue, 0000IIEHNE,
cHUCTeEMaTU3aIUs 3HAHUN

[loBTOpEeHNE
OCHOBHBIX IMOHSTHI

1 METOJ0B KypCOB
7-9 K1accos,
000011IeHNE

Y CHCTEMaTU3alus
3HaHuu. [Ipocrenmme
r€OMETPUYECKHE
burypsl u ux
cBoricTBa. MIzmepeHue
Tr€OMETPUYECKUX
BEJINYHH.
TpeyroiapHUKH.
[TapaiutenbHbie

Y NIEPIECHIUKYJIIPHbIE
psIMbIE.

OKpyX HOCTb U KpYT.
['eomeTpuueckue
MMOCTPOCHHUS. Y TJIIbI

B OKPYKHOCTH.
Brniucanueie

Y OIIMCAHHbIE
OKPY’KHOCTH
MHOTI'OYTOJIbHUKOB.
IIpsamas

U OKPYKHOCTb.

OnepupoBath NOHATUSIMU: PHUTypa, TOUKA, TIPsIMAsi, yToJl,
MHOT'OYTOJIbHUK, PAaBHOOEAPEHHBIN U PaBHOCTOPOHHUI
TPEYTrOJIbHUKH, MMPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEAUAHA,
OMCCEKTpHCca U BBICOTA TPEYTOJIbHUKA, MTapajijIeIorpaMM,
poMO, PSIMOYTOJIBHUK, KBaJpaT, TPAIMEIHs; OKPY>KHOCTb,
KacaTeJabHas; PpaBEHCTBO U To00ue Guryp,
TPEYTOJBHUKOB; MAPAJIETBHOCTD U MEPHEHAUKYIISIPHOCTh
MPSAMBIX, YTOJI MEXKY IPSMBIMUA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U NMPSIMOU; IJTMHA, PACCTOSIHUE, BEIMYNHA YTJIa,
IUIOIIA/Ib, IEPUMETP.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIAAN
MHOTOYTOJIBHUKOB, JUJIMHBI OKPYKHOCTH U TUJIOIIAAN KpyTa,
00beMa IPSMOYTOJIBLHOTO MapaJlyieenuIea.
OnepupoBaTh NOHATHAMHM: TIPSIMOYTOJIbHASI CUCTEMA
KOOPJIMHAT, BEKTOP; UCIO0Jb30BATh 3TH MMOHSATHS

JUT IPEACTABIICHUS JaHHBIX U PEIICHUS 3a7a4, B TOM YHUCJIE
U3 IPYyTUX YICOHBIX IIPEAMETOB.

PemaTh 3a1auM Ha NOBTOPEHUE OCHOBHBIX MMOHSITHUH,
WJUTFOCTPALMIO CBA3EU MEXKAY PA3JIMYHBIMH YaCTsIMH Kypca.
BbiOupaTh MeTO JIJ1s1 pEIICHUS 3aauHu.

Pemathb 3a1a4m 13 IOBCETHEBHOM KU3HU
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YeTplpeXyTroJbHUKY.
Bricannsbie

Y OIMCAHHbBIE
YETHIPEXYTOJIbHHUKHU.
Teopema Iludaropa
Y Hayaja
TPUTOHOMETPHHU.
Pemienne o0mumx
TPEYTrOJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togodue.
Cummerpusi.
IInomane.
Brruncnenue
romanen. [lmomanu
Mo00HBIX (UTyp.
JlexapToBbI
KOOPJIMHATHI

Ha MJIOCKOCTH.
Bekropsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO 68
HACOB I10 ITPOI PAMME




Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOSATHOCTbBb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIITMCKA

B coBpeMenHOM 1MpOBOM MHpE BEPOSTHOCTh W CTATUCTHUKA MPHOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUICCKUX MPUTI0KCHUN, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOAMMOM Ka)XXJIOoMy 4esloBeKy. Bospacraer uucio mpodeccuii,
Opy OBJAJCHUM KOTOPBIMH TpeOyercss Xopoiuas 0a3oBas MOATOTOBKA B 00JacTH
BEPOSITHOCTH M CTAaTHCTHKH, TaKas MOJATOTOBKA BaKHA JIJISI MPOIOJDKEHUS 00pa30BaHUS
U JUIA YCHEIHOM MPpOo(eCcCHOHaNBbHON Kapbephl.

Kasx1ip1i1 4enoBek MOCTOSIHHO MPUHUMAET PEIICHHUS] Ha OCHOBE UMEIOIIUXCS Y HEro
JMaHHBIX. A 111 OOOCHOBAaHHOTO TMPHUHATHSA PEIICHUS B YCJIOBUSX HEIOCTaTKa
Wi W30bITKa WH(pOpMAMK HEOOXOJAMMO B TOM YHCJIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILICHHUE.

NmeHHo mo3ToMy OCTpO BCTajda HEOOXOAUMOCTh C(POPMUPOBATH Yy 00YUAIOIIMXCS
(GYHKIIMOHAIBHYIO TPAMOTHOCTh, BKIIIOUAIONIYI0O B ce€0sl B Ka4eCTBE HEOThEMIIEMOU
COCTAaBJIAIONICH YMEHHUE BOCIPUHUMATh W KPUTUYECKH aHAIM3UPOBATH MH(POPMAIIUIO,
MPEJICTABIICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX
pEaNbHBIX TPOIIECCOB U 3aBUCUMOCTEH, MPOM3BOIUTH TMPOCTEHIINE BEPOSTHOCTHBIE
pacueThl.

3HAaKOMCTBO B Y4YeOHOM Kypc€ C OCHOBHBIMH TPUHIIMIIAMH CcOOpa, aHaau3a
U TIPEACTABJICHUS JAHHBIX W3 PA3IUYHBIX cdep KU3HU OOIIecTBa W TOoCyJapcTBa
npuoOmiaer oOywaromuxcsi K  OOLIECTBEHHbIM HMHTepecaMm. [3yueHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpTraHM3alMu Tiepebopa ¥ ToJcYeTa YHclia
BapUAHTOB, B TOM YHCJIC B NMPUKIATHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBAaMH TEOPUHU
rpadoB co3gaeT MaTeMaTHYeCKUi (QyHIaMEHT s (HOPMHUPOBAHUS KOMIIETEHITUI
B oOnactu uH(popMaTuku W IMGPOBBIX TexHOJOTWHA. [Ipy WM3ydyeHWH CTaTUCTHKU
U BEPOSATHOCTH OOOTAIAIOTCS MPEJCTaBICHUSI 00YJArOIINXCS O COBPEMEHHOW KapTHUHE
MHUpa U METOJaxX ero McCienoBaHus, (HOPMHUPYETCs MOHUMAHUE POJIU CTATUCTUKHU Kak
WUCTOYHHUKA COIMAJILHO 3HAUYMMOW WH(OpMAIMM W  3aKIQJBIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBUU ¢ AaHHBIMH IEISIMH B CTPYKType NMPOrpaMMbl Y4eOHOTO Kypca
«BeposATHOCTH U CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa30oBaHUs BIICIEHBI CICTYIONTIE
cojepkaTebHO-MeToIuueckne JuHuM: «lIpencraBieHne MaHHBIX W OMHCATENIbHAS
CTaTUCTHKa», «BeposTHOCTB», «DJIeMEeHThl KOMOMHATOpUKW», «BBeneHue B TEOPUIO
rpadoBy.

Conepxanue nuHun «lIpencraBieHre TaHHBIX W ONMUCATEIbHAS CTATHCTHKA
CIIy’KUT OCHOBOM Il (DOPMHpPOBaHHs HABBIKOB PabOThl ¢ MH(pOpPMAIMEl: OT YTCHUS
U UMHTEpIpeTanuu HHPOpMalUM, MPEACTAaBIEHHONM B TaliMIaXx, Ha AuarpaMmmax
u rpadukax, a0 cOopa, NPENCTaBICHUS M aHajlu3a JaHHBIX C HUCIHOJIb30BAaHHEM
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CTaTUCTUYECKUX XapaKTEPUCTHK CpPEOHUX M pacceuBaHud. PaboTtas ¢ JaHHBIMH,
oOyyJaronyecsi yyaTcsl CYMTBIBaTh M HHTEPOPETUPOBATH JAHHBIC, BbIJIBUIATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIIUISIThH HaJl aKTopaMu,
BBI3BIBAIONIMMH HW3MEHUMBOCTb, W OILEHMBATh MX BIHMAHHE HaA paccMaTpUBacMbIe
BEJTUYUHBI U MTPOIIECCHI.

NHTyUTUBHOE TIPEACTaBICHHE O CIy4yalHOM W3MEHYMBOCTH, HCCIIEIOBAHHE
3aKOHOMEPHOCTEW W TEHJCHIMN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM I W3y4ECHUS
TEOpUU BepOSITHOCTEH. bolibilioe 3HaueHue UMEIOT MPaKTUYECKHE 3aJaHusl, B YaCTHOCTHU
OTIBITHI C KJIACCHUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOSATHOCTU BBOJUTCS KaK Mepa MPaBIONoA00Ms CIy4ailHOrO COOBITHS.
[Tpu n3yueHun yueOHOro Kypca oOydaromuecs 3HaKOMSTCS ¢ MPOCTEHIITMMU METOJaMU
BBIYMCIICHHUSI BEPOSATHOCTEM B CIIy4ailHBIX JKCIIEPUMEHTaX C PAaBHOBO3MOXHBIMU
3JIEMEHTAapHBIMUA HMCXOJAMH, BEPOATHOCTHBIMU 3aKOHAMH, IO3BOJISIIOUIMMHU CTaBUTH
U pelath 0oJiee CI0XKHbIE 3a/1aui. B yueOHbIil Kypc BXOAST Ha4aJIbHbIE TPEICTABICHHUS
0 CITy4allHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOyYaroUIuxcs
C MHOXECTBAaMH M OCHOBHBIMHU OIEpalMSIMH HaJ, MHOXXECTBAMHU, pPacCMaTpHUBAIOTCSA
OpUMepbl TNPUMEHEHMsS Uil pEIIeHUs 3aJad, a TakKe MCIOJb30BaHUSA B JPYrUX
MaTeMaTHYECKUX KypcaX U yueOHbIX MpeIMeTax.

B 7-9 knaccax uzyvaetcst yueOHbIN Kypc «BeposiTHOCTh U CTATUCTUKA», B KOTOPBIN
BXomaT paszmensl: «lIpencraBieHue JaHHBIX W ONUCATENbHAs  CTAaTUCTHKA»,
«BeposTHOCTBY», «neMeHThl KOMOMHATOPUKWY», «BBeaeHne B Teoputo rpadoBy.

OO6miee YuCIO dYacoB [JIsI M3YyYEeHHS Y4eOHOro Kypca
«BepositHOCTh M cratucTukay, — 102 gaca: B 7 kimacce — 34 daca (1 yac B Henelnwo),
B 8 kiacce — 34 gaca (1 yac B Heneno), B 9 knacce — 34 daca (1 yac B Heielo0).

COAEPKAHUE OBYUEHUASA
7 KIIACC

[IpencraBnenne NaHHBIX B BUIE TaONUI, auarpamMm, rpaduKoB. 3amoJHEHUE
TaOJIUIl, YTEHUE U MOCTPOCHHUE IUarpaMM (CTOJOUKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX).
Urenune rpadukoB peanbHBIX TMporeccoB. M3BnedueHne wuHbOpMAMK U3 AUArpaMM
¥ TaOJINII, MCTIOJIH30BAHUE Y HHTEPITPETAIIHSI TAHHBIX.

OnucartenbHasi CTAaTUCTUKA: CpelHEEe apu(pMETHYECKOe, MeauaHa, pa3Max,
HauOOJbIIIee M HANMEHbIIIEE 3HaYCHUSI HA00pa YMCIIOBHIX JaHHBIX. [[puMepsl cirydaitHON
U3MEHYUBOCTH.

Crny4daiiHbIi SKCIIEPUMEHT (OIBIT) U cllydaiiHoe coObITHE. BeposiTHOCTh U YacToTa.
Ponp ManoBeposSITHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIIECTRE.
MoseTa u urpajnbHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenensb BepuinHbl. Yncino pebep U cymMMapHasi CTENeHb
BepimH. [Ipencrasienue o cBsasHoctu rpada. Lenu u nuuknsl. [yt B rpadax. O0xon
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rpada (dismepoB myTh). [IpencraBnenue o6 opueHTHpOBaHHOM Tpade. Pemenne 3amad
C TIOMOIIIBIO TpadoB.

8 KJIACC

[TpencraBneHue naHHBIX B BUJE TaONHII, AMArpamMmm, rpadukos.

MHO0€eCTBO, 3JIEMEHT MHOXKECTBA, MIOJAMHOKECTBO. Onepanuy HaJl MHOKECTBAMMU:
oObeIMHEHUE, TepeceueHue, NomnoiaHeHne. CBOWCTBAa omepanuid HaJl MHOKECTBAMM:
NIEPEMECTUTENBHOE, COYETATENbHOE, PACIIPEAEIUTENBHOE, BKIIOUEeHHs. Vcnoap30BaHne
rpauueckoro MpEeACTaBICHUS MHOXECTB JJisi ONUCAaHUS pEaIbHBIX MPOLECCOB
Y SBJICHUM, IIPU PEILICHUN 3a/1a4.

N3mepeHne paccemBaHHs JaHHBIX. Jlucriepcuss W CTaHIAPTHOE OTKIOHEHHE
YHUCIIOBBIX Ha0OpOB. /lnarpamMma paccemBaHusl.

DnemMeHTapHble cOObITUS CiyyailHOro oneita. Ciydaiinbie coObiTHs. BeposTHocTH
coObITUH. ONBITBI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUAMH. CiydaiHbINI
BbIOOP. CBsI3b MEXAY MAJIOBEPOSATHBIMU M NPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa JE€PEBBEB: €IUHCTBEHHOCThb ITyTH, CYIECTBOBAHUE BHUCSYEU
BEPIIMHBI, CBA3b MEXKIY YMCIOM BEPIIMH U 4ucioM pedep. IlpaBuno yMHOXeHHS.
Pemienue 3a1a4 ¢ momolbio rpagos.

[IpotuBomnomnoxueie coObiTHs. Junarpamma Ditnepa. O0beIlMHEHNE U TIEpECEUEHUE
coObiTuii. HecoBmecTHbie coObITHS. DOpMyna CIOKEHUS BEpPOSTHOCTEH. Y cCIOBHas
BeposiTHOCTh. [IpaBuno ymHoxenus. HeszaBucumbie coObiTus. IlpencraBneHue
JKCIIEpUMEHTAa B BHJE JepeBa. PelleHne 3amady Ha HaXO0XKJICHHE BEPOSTHOCTEU
C MIOMOIIIBIO JIEpEeBa CIIY4aHOTO SKCIIEPUMEHTA, IUarpaMm JuJiepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUJE TaONMIl, AMArpamMM, rpapukoB, MHTEPIPETALIUS
JaHHBIX. YTeHHE U MOCTpOEHUE TabIHUll, JUarpaMm, rpaukoB MO peaJbHbIM JAHHBIM.

[TepecranoBku u dakropuasn. CodeTaHuss W YUCIO COYETaHUU. TpEeyrobHUK
[Tackans. Pemenue 3ama4 ¢ HCTIOIB30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BepoATHOCTh. Cily4ailHbI BBIOOp TOYKHM U3  (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 TyT'M OKPY’KHOCTH.

UcnbiTanne. Yenex m Heynaya. Cepusi ucnbiTaHuid A0 nepsoro ycnexa. Cepus
ucnbeiTannii bepHysu. BeposiTHoCTH COOBITUI B CepUU UCTIBITAaHUI bepHyuiu.

CiyvailHass BeIMYMHA MW paCHpEelesieHUuE BEPOSITHOCTEN. MareMmarnueckoe
oXuJaHue u aucnepcus. [Ipumepsl MaTeMaTU4eCcKoro OXKUAAHUS KaK TEOPETUYECKOIO
CpPEHEro 3Ha4yeHUs BEIWYHMHBbl. MaTeMaTu4ecKoe O0XUIaHUE U AUCIEPCUs CIIyYalHOU
BEJIMYUHBI «YHUCIJIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHyum.

[TonsiTue o 3akoHe OonpluX ynces. M3mepeHne BeposITHOCTEN ¢ TOMOIIBIO YaCTOT.
Ponb 1 3HaueHune 3aKoHa OOJBIIKUX YKHCEI B IPUPOJE U OOIIECTBE.
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NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce.

Yurate wuHpOpMaIMIO, TPEACTABICHHYI0 B Ta0nMIax, Ha Jguarpammax,
NPECTaBIIATh JAaHHBIE B BUJIE TAOJHII, CTPOUTH THArpaMMBbI (CTOIOMKOBBIE (CTOIOUATHIE)
U KPYT'OBBIE) [0 MACCUBAM 3HAUYEHUH.

OnuceiBaTh ¥ MHTEPIPETUPOBATH PEAIBHBIE YHUCIIOBBIE JTAHHBIE, ITPEICTABICHHBIC
B TA0JIMLIaxX, HA IUarpaMmax, rpapukax.

Hcnonb30BaTh 17151 OMKMCAHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKU: CPEIHEE
apupMeTnuecKoe, MeiiaHa, HauOoJIblIee U HaUMEHbBIIIEe 3HAUYCHUs, pa3Max.

HmeTts npesicTaBieHue O CIyyailHOW M3MEHYMBOCTH Ha PUMEPAX LIEH, (PU3UUIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX AAHHBIX, UMETh IIPEACTABIECHUE O CTATHUCTUYECKON
YCTOMYUBOCTH.

[IpenMeTHbIC pe3ybTaThl OCBOCHHUS MPOTPaMMbl yYEOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce.

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEICTABICHHYIO B BUJIE TaOJHII,
nuarpaMm, rpaguKoB, IPEICTABISATh JaHHBIC B BUE TaOIUII, IUarpamMmm, rpaduKoB.

OnuchIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTENE: CpeAHUX 3HAUCHU N
U Mep pacceuBaHus (pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHUE).

HaxomuTe 4acTOThl YMCIOBBIX 3HAYEHWW W YACTOTHI COOBITHH, B TOM YHCIE
10 pe3yJIbTaTaM U3MEPECHHUIN U HAOIIOICHHA.

HaxomuTe BepOSITHOCTH CIydyaWHBIX COOBITUH B ONBITaX, 3HAs BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSAMU.

Ucnonw3oBaTh rpaduueckue MOJEIU: JEpPEeBO CIy4allHOTO JKCIIEPUMEHTA,
JyarpamMMbl Ditliepa, YUCIIOBas IpsiMas.

OnepupoBaTh MOHATUSIMH: MHOECTBO, MOJMHOKECTBO, BBIMOJHATH OIEpPALUH
HaJl MHOXXECTBaMU: 00beMHEHUE, NTepeceueHre, JOTOJHEHUE, ePEUUCISITh dJIEMEHThI
MHOECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEICTaBICHUE MHOXKECTB M CBSI3eH MEXKIy HUMU
JUIsl OMKUCAHUSI MPOLECCOB U SIBJICHUW, B TOM YHUCJE MPU PEUICHUU 3a1ad U3 APYrux
Y4EOHBIX TTPEAMETOB U KYPCOB.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpPaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 9 ki1acce.

W3Bnekats u mpeoOpa3oBbIBaTh MH(GOPMAIMIO, MPEACTABICHHYI0 B Pa3IUYHbBIX
UCTOYHUKAX B BHJE TaONuWI, Auarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJC
TabJIuI, AUarpaMm, rpauKoB.
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Pemare 3amaum  OpraHM30BaHHBIM  IEepeOOPOM  BAapUAHTOB, a  TaKKe
C UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp3oBaTh onucaTeibHbIC XapaKTEPUCTUKU JIJI1 MACCHBOB UHCIIOBBIX JIAHHBIX,
B TOM YHCJIE CPEIHHUE 3HAUCHUSI M MEPhI paCCEUBAHUSI.

HaxoauTe 9acToThl 3HAYEHUNW M YACTOThI COOBITHS, B TOM YHCIIE IOJIb3YACH
pe3yJibTaTaMM MPOBEJICHHBIX U3MEPEHUN 1 HAOJII0ICHUA.

HaxomuTs BepOSITHOCTH CIIy9alHBIX COOBITHN B M3YUYEHHBIX OIBITaX, B TOM YHCIIE
B OIIBITaX C PAaBHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX HCITBITAHUI
JI0 TIEPBOTO yCIeXa, B CEpUAX UCIbITaHuN bepHyu.

NmeTs npencTaBiieHUE O CIyYailHON BEJIMYUHE U O pACIIPEACICHUN BEPOSATHOCTEH.

Nmetrh mpencraBiieHHME O 3aKOHE OOJBIIMX YHCENT KAk O IMPOSBICHUU
3aKOHOMEPHOCTH B CJIyYallHOM HM3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHCEN
B IIPUPOJE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KosmuectBo OcHOBHOE cofepKaHne OcHOBHBIE BUJIBI JEATETLHOCTH 00YYaIOIINXCSI
(TembI) Kypca 4acoB
[IpencraBineHre JaHHBIX 7 [IpencraBnenne qaHHBIX OcBanBaTh cIOCO0OBI NPE/ICTABICHUS

B Tabimuax. [Ipaktuyeckue
BBIUMCJICHUS 110 TAOJIMYHBIM
NaHHbIM. 3Bnedenne

Y MHTEpIIpETaLUs
TaOJMYHBIX JAHHBIX.
[Ipaktuyeckas padbora
«Tabmuup.

I'papuueckoe
NPEICTABICHNUE TAHHBIX

B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamMm. Urenue u
OCTPOEHUE AHATrPaMM.
[Ipumepsl femorpapuyeckux
JUarpaMm.

[Ipaktuyeckas padbora
«Jlnarpammb»

CTaTUCTUYECKUX JTAHHBIX U YUCIOBBIX MAaCCUBOB

C MOMOIIIBIO TAOJIHUI U AUATPAMM C UCTIOIb30BAaHUEM
aKTyaJIbHBIX M BaKHBIX JIAHHBIX (1eMorpapuyecKkue
JAHHBIE, IPOU3BOACTBO ITPOMBILUICHHON

Y CEJIbCKOXO3SMCTBEHHOM MTPOLYKIIUH,
OOLIECTBEHHBIE U MPUPOIHBIC SBJICHHUS).

N3yuyaTs MeTOABI pabOTHI C TAOJIUYHBIMU

U TpapueCKMMU IPEICTABICHUSIMU JaHHBIX

C TIOMOLIBIO LIUPPOBBIX PECYPCOB B X0OJI€
IPaKTUYECKUX padoT

OmnucarenpHas CTATUCTHUKA

Uucnossie Habophl. CpenHee
apupMeTHIECKOE.

OcBauBaTh NOHATHS: YHCIIOBON HA0Op, Mepa
HEHTPaIbHON TEeHAEHIIUU (Mepa IIEHTPa), B TOM YHCIIE
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Menuana yrcioBoro Habopa.

YcToMunBOCTh MEeIUAHBI.
[IpakTrueckas padora
«Cpennue 3HAaYCHUS Y.
Hawnbonblliee 1 HauMeHbIIIEe

3HAYEHUS YMCIIOBOTO HA0bopa.

Pasmax

cpeaHee apupMeTHIECKOe, MeIMaHa.

OnuchIBaTh CTATUCTUYECKHE JaHHBIE C TIOMOIIBIO
cpenHero apuMeTHIECKOrO U METUAHBI.

PemiaTn 3agaun.

HM3yuyarh cBOMCTBA CPEJHNUX, B TOM YHUCIIC

C TIOMOIIIBIO LU(POBBIX PECYPCOB, B XOJIE
OPaKTUYECKUX PaAOOT.

OcBauBaTh NOHATHSA: HAHOOJIbIIICE Y HAUMEHBIIICE
3HAYEHHS YMCIOBOIO MAacCHBA, pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a OMUCaHUs
JAHHBIX B COOTBETCTBUH C MPUPOAON JAHHBIX

U LEJSIMU UCCIIEIOBAaHUS

CnyqaﬁHaﬂ N3MCHYUBOCTD

CityvaitHasi U3MEHYMBOCTD
(mpumepsi). YactoTa
3HAYEHHUU B MacCCUBE
JNaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[Ipaktuyeckas padbora
«CiyyaliHasi U3MEHUUBOCTbHY

OcBanBaTh NOHATHS: YACTOTA 3HAYCHHI B MaCCUBE
JAHHBIX, TPYNIIMPOBKA JIaHHBIX, TUCTOTPaMMa.
CTpouth 1 aHAJIM3UPOBATH TUCTOTPAMMBI,
NnoAOUPAaTh NOAXOISALIMHN AT TPYIITUPOBKH.
OcBauBath rpadpuyeckue nNpeAcTaBiIeHUs Pa3HbIX
BHUJIOB CJIy4YallHOM M3MEHUYHUBOCTH, B TOM YUCIIE

C TIOMOIIIbIO IUPPOBBIX PECYPCOB, B XO€
MPAKTUIECKON PabOTHI

Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3agauun

¢ momorikio rpada. CreneHpb
(BaJIEHTHOCTH) BEPILIUHBI.
UYucno pedep u cymmapHas

OcBauBaTth NOHATHS: Tpad, BepiirHa rpada, pedpo
rpada, cTeneHb (BAJICHTHOCTh BEPIIUHBI), LIETTh

U ITUKJT.

OcBauBaTh NOHATHSL: TTYTh B Tpade, SIIepoB MyTh,
00xon rpada, OpueHTHPOBAHHBIN Tpad.
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cTerneHb BeprH. Llens

u nuki. [lyts B rpade.
[IpencraBienue o CBA3HOCTH
rpada. O6xox rpada
(9MJIEpOB TYTh).
[IpencraBnenue

00 OpUEHTHPOBAHHBIX

rpadax

Pemiathb 3a1a4M Ha TOMCK CYMMBI CTEIIEHEN BEPIINH
rpada, Ha TOMCK 00Xoja rpada, Ha TOUCK IMyTen

B OPUEHTUPOBAHHBIX Tpadax.

OcBanBathb c10co0BI IIPEICTABICHUS 337a4 U3 Kypca
anreOppl, FTEOMETPUH, TEOPUU BEPOSITHOCTEN, JPYTUX
IPEIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,
ANIEKTPUYECKHUE IeTH, (PYHKIIMOHATIHHBIC
COOTBETCTBHUSA) Ha IPUMEPAX

BepogarHocTh 1 4acToTa
CIIy4aiiHOTO COOBITHS

City4aiiHbIN OTIBIT

U CITy4ailHOE COOBITHE.
BeposatHocTh 1 yacTtoTa
coObITHs. Poib
MaJIOBEPOATHBIX

U TIPAKTUYECKU JOCTOBEPHBIX
COOBITHI B IpUPOJIC

u B obmectBe. MoHeta

U UTpajgbHas KOCTh B TECOPUHU
BEPOSITHOCTEM.
[Ipaktuyeckas padbora
«YacToTa BbIIaZEHUS Opiia

OcBanBaTh NOHATHS: CITyYANHBINA OIBIT

U ClIy4ailHoe COOBITHE, MAJIOBEPOSITHOE

U IPAKTUYECKU JJOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTH MaJIOBEPOATHBIX COOBITUI

B IIPUPOJE U OOIIECTBE HA BAXKHBIX IPUMEPAX
(aBapuu, HECUaCTHbIE CITydau, 3alUTa NEPCOHAIBHOM
uHdopMaIuu, nepeaava TaHHbIX).

M3yuaTs poiib KJIIACCHYECKUX BEPOSITHOCTHBIX
Mojenel (MOHETa, UrpalibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Ha0maronaTe 1 H3y4aThb 4acTOTY COOBITHII B TPOCTHIX
AKCIIEPUMEHTAaX, B TOM YKCIIE C MOMOUIBIO0 HU(POBBIX
PECYpCOB, B XO/I€ MTPaKTUYECKON pabOThI

O06o0611eHueE,
cUCTeEMaTH3alg 3HAHUHN

[IpencraBnenne naHHBIX.
OnucareinpHas CTaTUCTHKA.
BepositHOCTE citydaitHOTO
COOBITHSA

IHoBTOPSATH N3YYECHHOE U BBICTPAUBATH CUCTEMY
3HAHHUMH.

Pemiatb 3a1aumn Ha NPEACTABICHUE U ONIUCAHUE
JAHHBIX C IIOMOUIBIO U3YUYECHHBIX XapaKTEPUCTHUK.
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OO0cyx1aTh NpUMeEPBI CITYYANHBIX COOBITHN,
MaJIOBEPOSATHBIX U MPAKTUUYECKH TOCTOBEPHBIX
CIIy4alHbIX COOBITHI, X POJIM B PUPOAE U KUZHU
YeJloBeKa

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KUIIACC
HaumenoBanue pazgena |KonuuecTBo OcHOBHOE cojiepKaHne OCHOBHBIE BUJIBI ACSITEILHOCTH 00yYarOIINXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBneHne TaHHBIX. IloBTOPATH H3yueHHOE U BHICTPANBATH CHCTEMY

7 KJ1acca

OrnucarenpHasi CTaTUCTHKA.
CiyuaiiHast U3MEHYUBOCTb.

CpenHue 4ncioBoro Hadopa.

Cinyyaiinbie cOOBITHSL.
BeposaTtHOCTH 1 4acTOTHI.
Knaccuueckne monenu
TEOPUH BEPOSATHOCTEH:
MOHETAa U UTpajbHasi KOCTh

3HaHUMU.

Pemiath 3a1a4M Ha IPEACTABICHNE U ONUCAHUE
JAHHBIX C TOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
PemaTs 3a7a4u Ha peACTaBICHUE IPYNIUPOBAHHBIX
JAHHBIX U OIMCAHUE CIIy4alHON N3MEHYMBOCTH.
Pemath 3a1a4M Ha ONPEIECIICHUE YACTOTHI
CIIy4ailHbIX COOBITHH, 00CYK/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX

U IPAKTUYECKU JJOCTOBEPHBIX CIIyYalHBIX COOBITHIA,
UX POJI B IIPUPOJE U )KU3HU YEJIOBEKA

Onepaiuu

OnucarenbHasi CTaTUCTUKA. 4 Otknonenus. [{ucnepcus OcBanBaTh NOHATHSA: JUCIEPCHUS U CTAHIAPTHOE
PaccenBaHue TaHHBIX YHCJIOBOTO HAabopa. OTKJIOHEHUE, UCIIOJI30BATh 3TU XapaAKTEPUCTUKH
CranmapTHOE OTKIIOHEHUE JUIs1 OTMCAHUSI pPAaCCENBAHUS TAHHBIX.
YUCJIOBOTO HAabopa. BoiaBurats runore3bl 00 OTCYTCTBUU WJTU HAJIMYUU
JluarpamMMBbl paccerBaHUs CBS3M 110 AMArpaMmaM pacCEerBaHUS.
CTpouthb auarpamMMbl pacCEMBaHUSI TT0 UMEIOIIUMCS
JTAHHBIM, B TOM YHCJIE C TIOMOII[BI0 KOMITBIOTEPA
MHoxecTBa 4 MHO0xk€eCTBO, TOAMHOKECTBO. | OcBaMBAaTh MOHATHUSA: MHOXKECTBO, JIEMEHT

MHOXXECTBA, IOAMHOXXCECTBO.
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HaJl MHO>KECTBaMHU:
0o0beMHEHNE, IEPECEUEHUE,
JOTIOJIHEHHUE.

CaolicTBa onepanuii

HaJl MHOKECTBAMU:
EPEMECTUTEINILHOE,
coveTaTeNbHOE,
pacrpenenuTeabHOe,
BKJIFOUEHUS.

I'padpuueckoe
MIPEJICTABIICHUE

MHOECTB

BbINOJHATH Onepanuu HaJl MHOKECTBAMU:
00beIMHEHUE, TIEpECeYCHUE, JOTIOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COYETaTeNIbHOE, PaCIpeICIUTEILHOE, BKIIFOUEHHUS.
Hcnoan3oBath rpaduueckoe MpeaCcTaBICHIE
MHO’KECTB IPU OMMMCAHUM PEATTBLHBIX ITPOIECCOB

U SIBJICHUH, TIPU PEIICHUN 33/1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KYpCOB

BepoaTtHOCTh citydaliHOTO
COOBITHS

DJIeMEHTapHbIEC COOBITHS.
Crnyyaiinbie cOOBITHSL.
bnaronpustcTByrommue
3JIEMEHTapHBIE COOBITHS.
BepositHoCcTH COOBITHIA.
OMBITB ¢ PABHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMU COOBITHSMH.
Cry4daiiHblii BBIOOD.
[Tpaktuyeckas pabota
«OnbIThI

C PaBHOBO3MOKHBIMH
AJIeMEHTapHBIMU
COOBITUSIMUY

OcBanBaTh NOHATHS: PJIEMEHTAPHOE COOBITHE,
ClydaiiHOE€ COOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX AJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXHBIE AJIEMEHTaApPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHIA 11O BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4ailHOTO OIIbITA.

PemiaTh 3a1auM Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHI B OTBITAX C PABHOBO3MOKXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH, B TOM UUCIIC

C IOMOIIIBI0 KOMITBIOTEPA.

IIpoBoaAUTH M N3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU
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(C UCTIOIB30BAaHMEM MOHET, UTPATbHBIX KOCTEH,
JIPYTHX MOJIEJIEH) B X0OJI€ IPAKTUICCKON pabOTHI

Brenenue B Teoputo rpadon

Hepeso. CBolicTBa AepeBa:
€IUHCTBEHHOCTh MYTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILHHBI, CBA3b MEXKIY
YUCJIOM BEPILUH U YHACIOM
pebep. [IpaBuiio ymHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 1uKIa,
BUCSYas BEpIIUHA (JIUCT), BETBb JEpeBa, MyTh

B JIEpEBE, AUAMETP AEPEBA.

H3yuaTs CBOMCTBA JEpEBA: CYLIIECTBOBAHUE BUCYECH
BEPIINHBI, € IMHCTBEHHOCTD ITyTHU MEXK]Y IByMsI
BEPILIMHAMMU, CBA3b MEK/Iy UACIIOM BEPILIHUH U YHCIOM
peoep.

Pematp 3a1a41 Ha IOVWCK U NIEPEUUCIIEHUE ITyTEN

B JIEpEBE, ONpEIETICHUE YHCIa BEPILIUH WM pedep

B JiepeBe, 00X0/] OMHAPHOTO JepeBa, B TOM YHUCIIC

C IPUMEHEHUEM IIPaBUJIa YMHOXKEHUS

CmygaitHbie COOBITHS

[IpoTHBOIOIOKHOE COOBITHE.
Huarpamma Ditnepa.
OObeMHEeHNE U TIepECEUCHUe
coobIThil. HecoBmecTHbIE
coObITHs. Popmyia
CJIO’KE€HHUSI BEPOSITHOCTEN.
[IpaBuiIO yMHOKEHUS
BEPOATHOCTEH.

YciioBHas BEPOSITHOCTb.
HezaBucumbie coObITHS.
IIpencraBnenue

OcBanBaTh NOHATHS: B3aUMHO MPOTHUBOIIOJIOKHbBIE
COOBITHSI, OTIepalliK HaJ COOBITUAMH, OOBETUHCHUE
U TiepeceueHne coObITHH, Aruarpamma Ditnepa
(Oiinepa-BeHHa), COBMECTHBIE 1 HECOBMECTHBIE
COOBITHUSI.

N3yuaTh TeopeMbl 0 BEPOSITHOCTH O0HETUHEHUS
IBYX COOBITHI (POPMYIIBI CIIOKEHUSI BEPOSTHOCTEN ).
Pemath 3a1a4m, B TOM 4KCJI€ TEKCTOBBIC 3a/1a4H
Ha ONpEJICIICHUE BEPOSITHOCTEN 00bEIMHEHUS U
nepecedeHus: COOBITUM C TOMOIIBIO YUCIOBOM
npsIMOi, Tuarpamm Disepa, GopMyJIbl CI0KEHUS
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CITy4allHOTO SKCIIEPUMEHTA BEPOSITHOCTEA.

B BUJIE JIepeBa OcBauBaTh MOHSATHSA. IIPABUJIO YMHOXKCHHUS
BEPOSTHOCTEH, YCIIOBHAsI BEPOSTHOCTD, HE3aBUCHMBIC
COOBITHS JIEPEBO CIYYANHOTO OIBITA.

N3yuyartsb cBolcTBA (ONpe/eICHNUs) HE3aBUCUMBIX
COOBITHH.

Pemath 3a1a4u Ha onpe/ieNICHUE U UCIIOJIH30BAHUE
HE3aBHUCHUMBIX COOBITHI.

PemaTp 3a1a4M Ha MOUCK BEPOSTHOCTEH, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIepEBa
CIIy4ailHOTO OTIBITA

O06o0011eHuME, 4 [IpencraBnenue n1aHHBIX. IToBTOPATH U3YYEHHOE U BBICTPAMBATH CUCTEMY
CUCTEMATU3AIUS 3HAHUHN OnucarenbHasi CTAaTUCTHUKA. 3HAHUM.
I'padsr. BepositHoCTh Pemiars 3a1a4M Ha NPEICTABICHUE U ONMCAHUE
CITy4aitHOTO COOBITHS. JIAHHBIX C MIOMOIIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
DneMeHThl KOMOMHATOPUKH PemaTs 3a7a4u ¢ npuMeHeHueM rpados.

Pemath 3a1a41 Ha HAXOXKJICHUE BEPOSITHOCTH
CIIy4ailHOTO COOBITHSI IO BEPOSITHOCTAM
AJIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemats 3a1aun Ha HAXOXKJAECHUE BEPOSTHOCTEN
00BbETMHCHUS U MIEPECEUCHUS COOBITHIM, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BAaHHUEM TpauuecKux
MpeACTaBICHUM U JepeBa CIIy4alHOTO OMBITA.
PemaTth 3aa4M Ha IepeUnCICHNE KOMOMHAITUI
(4nclia nepecTaHoBOK, YHCIIA COYETAHUN ),
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Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITUI
C IpUMEHEHHUEM KOMOMHATOPUKH, B TOM YHCIIE
C UCIOJIb30BAHMEM TpeyroiabHuKa llackas

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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9 KJIACC
HaumenoBanue pasnena |[KosmdectsBo OcCHOBHOE coep)KaHne OCHOBHbIE BUJIbI I€ATEIBHOCTH 00YYarOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHre JaHHBIX. IToBTOPATH H3yUYEHHOE U BHICTPAUBATH CHCTEMY

8 KiIacca

OnucarenpbHas CTATUCTHKA.

Onepanyu Hal COOBITUSIMH.

HezaBucuMocTh COOBITHI

3HAHUH.

PemiaTp 3agaum Ha IpEeACTABICHUE U ONTUCAHUE
JTAaHHBIX.

PemiaTh 3a1aumn Ha HAXO0XKIEHNUE BEPOSITHOCTEN
00BbEIMHEHUS U TEPECECUCHUsI COOBITUM, B TOM YHUCJTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM TpauiecKux
MPEACTABICHUN U AEPEBA CIIyYaHHOTO OIIbITA.
PemaTthb 3a7aum Ha niepeynciaeHne KOMOMHAITAN
(4mciia mepecTaHOBOK, YKMCIIa COUCTAHMM),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIE

C UCIOJIb30BaHWEM TpeyroiabHuka [lackans

DneMeHThl KOMOMHATOPUKU

[TepecranoBku. dakropual.

CoueTaHus U YUCIIO
coyeTtaHuil. TpeyroJpHUK
[Tackais. IlpakTuueckas
pabota «Berancienue
BEPOSITHOCTEN

C UCIIOJIb30BAHUEM

OcBauBaTth NOHATHA: KOMOMHATOPHOE IPABUIIO
YMHOXEHHMSI, YIOPSAIOUYCHHAs Mapa, Tpolka 00bEKTOB,
nepecTaHoBKa, (pakTopual 4yucia, COuYeTaHue, Yucio
COYETaHMM, TPEyroJbHUK llackas.

Pemiath 3a7a4M Ha IEpeYUCIICHUE YIIOPSAOYECHHBIX
rap, TpoeK, IEPEUUCIICHUE IIEPECTAHOBOK

Y COYETAHUU DJIEMEHTOB Pa3JINYHbIX MHOKECTB.
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KOMOWHATOPHBIX (PYHKITAN
AIEKTPOHHBIX TAOIHUI

PemaTts 3a1a4u Ha IPUMEHEHUE YUCIIA COYCTAHUM

B anredpe (COKpalleHHOe YMHOXKEeHNE, OUHOM
HproToHa).

Pemartb, npuMeHssi KOMOMHATOPHKY, 33/1a4H

Ha BBIUUCIICHHE BEPOATHOCTEHN, B TOM YHCIIE C TOMOIIIBIO
AIIEKTPOHHBIX TAOJHUI] B X0/1€ IPAKTUIECKON pabOThI

['eomeTpruueckas
BEPOATHOCTH

I'eomerpuueckas
BEPOSATHOCTh. CITydaiiHbIi
BBIOOP TOUYKU U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUIECKON BEPOATHOCTH.
Pemiathb 3a7a4M Ha HaX0XKIEHUE BEPOSTHOCTEN

B OIBITAX, MPEJICTABUMBIX KaK BBIOOpP TOUEK

W3 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka WU TyTH
OKpPY’KHOCTH, YACJIOBOT'O IIPOMEKYTKA

Hcneitanus bepryiu

Ucnertanue. Ycnex

u Heyaada. Cepust
VCTIBITAHUH J10 TIEPBOTO
ycrnexa. cnbiranust
bepuymu. BepositHocTn

COOBITHI B CEpUU UCTIBITAHUI

bepnymu. [Ipaktrnueckas
pabora «McnbiTanus
beprymm»

OcBanBaTh NOHATHSA: UCIIBITAHUE, JIIEMEHTAPHOE
cOOBITHE B HCTIBITAHUU (YCIIEX U HEylaya), cepus
WCTBITAaHU, HACTYIUIEHUE MIEPBOTO ycrnexa
(Heynmaun), cepus ucnblTanuii bepuyu.

Pemats 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITHI B CEpUM UCTIBITAHUI 0 MEPBOTO ycIexa,
B TOM YHCJIE C IPUMEHEHHEM (HOPMYIIBI CYyMMBI
F€OMETPUYECKON MPOTPECCHUH.

Pemats 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
AJIIEMEHTAPHBIX COOBITUH B CEPUH MCTIHITAHUN
bepnyiun, Ha HaX0XKIEHUE BEPOSITHOCTH
ONPEAEICHHOTO YUCIIA YCIIEXOB B CEPUM UCIBITAHUI
bepnymm.

H3yuarthb B X01€ NPpAKTHYECKOM padoTHI,
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B TOM YHCJIE C TIOMOIIBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSATHOCTU B CEPUU UCIIBITAHUI
bepnymm

Cnyuaiinasi BeIMYuHA

CiydaliiHas BeJIMUMHA

U pacrpeiencHue
BEPOSITHOCTEM.
MaremaTnyeckoe 0XuaHue
U JUCIIEpCHUs CIIy4aiHOM
BeJM4YUHEL. [IpumMepsl
MaTeMaTU4YECKOr0 OKUIaHUs
KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsTre 0 3aKkoHE OOJIBUINX
yucen. M3mepenue
BEPOSATHOCTEMN € IMOMOILBIO
yacToT. [[pumenenne 3akoHa
OOJBIIINX YUCE

OcBouTh NOHATHS: CITy4ailHasl BEJINYNHA, 3HAYCHHE
CIIy4allHOM BEJIMYMHBI, pACIIPEACICHUE
BEPOSITHOCTEM.

N3y4yath 1 00CyKAaTh IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CIyYailHBIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YUCIECHHOCTh HACEIICHUS], IPYTHE
VM3MEHUYMBBIC BEJIMYUHBI, PACCMaTPUBABIINECS

B KypC€ CTAaTHCTHKH), MOJIECJIbHBIX CITy4alHbIX
BEJIMYMH, CBSAI3aHHBIX CO CIIyYaliHbIMU OIBITAMU
(Opocanne MOHETBI, UTPAIBHOM KOCTH, CO CIIy4aliHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUUYECKOE OXKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUYECKOE CpEeaHEE
3Ha4YE€HUE, JUCTIEPCUS CITyYalHOW BEIMYMHBI KaK
aHaJIOT TUCTIEPCHH YMCIIOBOTO Habopa.

PemiaTe 3a1a4m Ha BEIYMCIICHUE MATEMATUYECKOTO
O’KMJIAHUS U JUCTIEPCUN TUCKPETHOM CIIy4anlHOM
BEJINYMHBI 110 33ITaHHOMY PACIPENEIEHUIO, B TOM
YyCIIe 33724, CBSI3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESIMHU.

3HAKOMMTBLCHA C MATEMATUYECKUM OKUJIAHHEM

Y TUCTIIEPCUEN HEKOTOPBIX PACIPEAECICHNUM, B TOM
YUCJIIE PACIIPEICIICHUS CIIyYalHOW BEIMUYUHBI «HYHUCIIO0
YCIIEXOB» B CEPUHU HCIbITaHUM bepHyIun.
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M3yuyaTh 4acTOTY COOBITHS B TOBTOPSIOIIUXCS
CIIy4aiHBIX OIbITaX KaK CIy4YailHy10 BEJIHYUHY.
3HAKOMUTBCA C 3aKOHOM OOJbITIX uncen (B popme
bepuynm): mpu G0JIBIIOM YKCIIEe ONBITOB 4acTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pematsb 3agaum Ha U3MEpEHUE BEPOSTHOCTEN

C IOMOIUIBIO YaCTOT.

OO0cy:kaaTh pojb 3aKOHA OOJIBIIUX YUCET

B 000OCHOBAHUM YaCTOTHOT'O METO/Ia U3MEPEHUS
BEPOATHOCTEN.

OO0cyx1aTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHUYMBBIX
SBJICHUAX, POJIb 3aKOHA OOJIBIINX YUCEN B IPUPOJIC
U B )KU3HU YEJIOBEKa

O060011eHNE, KOHTPOJIH 10 [IpencraBneHre JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPANBATH CUCTEMY
OrnncarenpHast CTaTUCTHKA. 3HAHUMU.
BeposatrHOCTh Clty4aliHOTO Pemats 3a1a4u Ha IPEACTABICHUE U OTIMCAHHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Cinyyaiinpie | Pemathb 3a1aum Ha HaXOXACHUE BEPOATHOCTEM
BEJINYMHBI U PACIIPEACIICHUS COOBITHI, B TOM YHUCJIE B OIbITax
C PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITHSMH,
BEPOSITHOCTEN OOBETMHEHUS U MTEPECEUCHHUS
COOBITHH, BEIYUCISATH BEPOSITHOCTU B ONBITAX
C CEpUSIMU CIIy4YalHbIX UCIIBITAHUN
OBLIEE KOJIMYECTBO 34
HACOB I10 ITPOT PAMME

108



Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

MNEPEYEHDb (KOJJU®PUKATOP) PACIOPEJIEJEHHBIX 1O KJIACCAM
MPOBEPSEMbIX TPEBOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OFPA30BATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHMS U DJIEMEHTOB COJEPKAHUSA

IO MATEMATHKE

B denepanbHbIx M pEervoHANIbHBIX MPOIEAypax OLICHKHM KauecTBa 0O0pa3oBaHUs
UCIIOJIb3YETCs MepeueHb (KoaupUKaTop) paclpeAesieHHbIX MO KJaccaM MPOBEPSIEMbBIX

TpeOOBaHUM K

pe3yiibTaTaM OCBOCHHUA OCHOBHOM 06p330BaT€J'IBHOI>’I IIporpaMmabl

OCHOBHOI'O 06HI€FO O6pa3OBaHI/I}I " 3JICMCHTOB COJACPIKaHUA 110 MAaTCMATHKC.

5 KJIACC
IIpoBepsiemble TpeOOBaHMSA K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMmbl
Kon IIpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOM
IIPOBEPSEMOT0 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO O0ILIEro 00pa30oBaHMsI
pe3yJbrara
1 Uucna v BEIYUCIIEHUS
11 [lonumMaTp ¥ NPaBWIBHO YNOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE
' C HATYpaJIbHBIMHU YMCIIaMH, OOBIKHOBEHHBIMH U IECITUYHBIMU APOOSIMU
19 CpaBHUBAaTh M YHOPSAAOYMBATH HATypaJbHbIE YHCIA, CPABHUBATH
' B MTPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOU, NECATUYHBIE 1pOOH
CoOTHOCUTh TOYKY Ha KOOPAMHATHOW (YMUCIIOBOM) MpsIMOM
1.3 C COOTBETCTBYIOIIUM €M YKCIIOM M M300pakaTh HaTypajbHbIC YHUCIIa
TOYKaMH Ha KOOPJAMHATHOW (YMCIIOBOI) MpsIMOit
14 BeimonsaTe apudmeTrueckue ASUCTBUS ¢ HATYPaJbHBIMU YHCIIAMHU,
' C OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTEUIITUX CITydasX
1.5 BBINOJIHATE POBEPKY, MPUKHUIKY PE3YJIHTATA BHIYUCICHUM
1.6 OKpyTIJATh HATypAJIbHBIE YKCIIA
2 Penrenue TekcTOBBIX 3ama4
21 Pemats TekcTOBBIE 32124 apUPMETHUECKUM CIIOCOOOM U C TIOMOIIBIO
' OpPraHW30BaHHOTO KOHEUHOTO 1mepedopa BceX BO3MOXKHBIX BAPHAHTOB
Pemare 3ajmaum, coaepkamye  3aBUCUMOCTH,  CBSI3bIBAIOLIME
2.2 BEJIMYUHBL: CKOPOCTb, BpPEMsI, PACCTOSHHME, L€HA, KOJUYECTBO,
CTOUMOCTh
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2.3

Wcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOJUIIbI, 0003HAYEHUS TPU
pelIeHuN 3a/1a4

2.4

[Ionp30BaThCd OCHOBHBIMM CINHHUIaMH HU3MCPCHUA: ICHbBI, MACChI,
PaCCToOsAHUA, BPCMCHH, CKOPOCTH, BbIpaKaTb OIHH CIOAWHHUIIBI
BCJIMIMHBI 94CPEC3 APYyIruc

2.5

W3Bnekars, aHaJIM3MPOBATH, OLICHUBATH uH(pOpMaLHIO,
NOpeICTaBICHHYI0 B  Talnume, Ha CTOiOYaToM  JIuarpamme,
MHTEPIPETUPOBATH MPEACTABICHHBIE JAHHBIE, UCIIOJIb30BATh JTAHHBIC
IIPU pEeUICHUH 3a]a4

Harnsannas reomerpus

3.1

[Tonp30BaThCs ICOMCTPHUUCCKMMHU IIOHATHAMMK: TOYKa, IIpsAMad,
OTPC30K, JIy4, YIOJI, MHOI'OYI'OJJbHUK, OKPYKHOCTb, KPYyTI'

3.2

[IpyBoaUTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpPA, HMEIOIINX
(bopMy U3yUEHHBIX T€OMETPUUECKUX PUTYD

3.3

Hcnonb30BaTh TEPMHUHOJIOTUIO, CBSI3aHHYIO C yIJIaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMM: YTOJI, BEPIIIMHA, CTOPOHA, TUaroHab;
C OKPY>KHOCTBIO: pauyc, IUaMeTp, IEHTP

3.4

N300paxaTh U3yuyeHHbIE reOMeTpuieckie GUrypbl Ha HEJITMHOBAHHOM
U KJIETYATOM OyMare ¢ MOoMOIIbIO TUPKYJIS U JTUHEHKH

3.5

Haxomute mIHMHBI OTPE3KOB HEIMOCPEACTBEHHBIM  U3MEPEHUEM
C IOMOUIBKO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO paauyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJApaTa
JUISL KX TIOCTPOEHMS], BBIYMCIICHUS IUIOIIAINA U TIEpUMETPA

3.7

BoruucnsaTs nepuMeTp U Iionaib KBajapara, IpsiMOyrojJbHUKa, GUryp,
COCTaBJICHHBIX U3 TMPSMOYTrOJIbHUKOB, B TOM u4ucie Quryp,
M300paKEHHBIX Ha KJIeT4aTon Oymare

3.8

ITonbp30BaThCsl OCHOBHBIMH MCTPUUYCCKUMHU CAWHHULIAMU HU3MCPCHUSA
JJIMHBI, IJIOIIAaAN; BbIpaXXaTb OJHU CAVMHHIIbI BEJIMYMHBI YCPE3 APYTHC

3.9

PacnioznaBarh mapasuienenuren, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, HU3MEPEHMS; HAXOJIUTh H3MEpPEHUs
napasuienenumesaa, Kkyoa

3.10

Bpraucisare 00BbeM KY63., napajuiciacnuineiga 110 3aJaHHbIM
HN3MCPCHUAM, ITOJIB30BATHCS CAMHUIIAMUA U3MCPCHUA o0beMa

3.11

Pemartp HecOXHbBIC 3aJla4y Ha UIBMEPCHUEC T'COMETPUICCKHUX BCINYHNH
B IIPAKTUYCCKUX CUTYyalUAX
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HpOBepﬂeMble AJIEMEHTHBI COACPKAHNA

Kon

[IpoBepsieMblid 3JIEMEHT COJICPHKAHUS

1

HatypanbHbie yucia u Hyb

1.1

HarypanpHoe uuncno. Psang marypanpHbiX uuncen. Yucmo 0. M3o0pakeHue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJMHATHON (YMCIIOBOI) MPAMOM

1.2

H03I/IHI/IOHHaH CHUCTEMa CYHCIeHUs. Pumckas HyMcCpanus. I[€C$ITI/I‘IH8,}I
CHUCTCMA CUHHUCJICHUA

1.3

CpaBHEeHHE HATypaJIbHBIX YHCEN, CPABHCHUE HATYPAJIbHBIX YHCEN C HYJIEM.
OxpyrieHue HaTypaIbHBIX YUCEI

1.4

CnoxeHue, BBIYMTAHHE, YMHOXXEHHE U JIEJICHUE HaTypaJbHbIX YHCEIL
CBOMCTBO HYJISI IPU CIIOKECHUU, CBOMCTBA HYJISL M €IMHUILIBI ITIPU YMHOKEHHUH.
[lepemecTuTennbHOE H COYETATEIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS
Y YMHOXXEHUSI, paclpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS

1.5

Hcnonb3oBanre OYKB 11 OOO3HAUEHMsS] HEU3BECTHOTO KOMIIOHEHTa
Y 3aIHCH CBOMCTB apu(hMETUUECKUX JEHCTBUIA

1.6

Jemutenmu W KpaTHbIE 4YHCNA, pa3JIOKeHWE Ha MHOXutend. IIpocTeie
1 cocTaBHble uncina. [Ipu3zHaku aenmumocty Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM

1.7

CreneHb ¢ HaTypallbHbIM ITOKA3aTEJEM. 3alUCh YHCIAa B BUIE CYMMBI
Pa3pSAHBIX CIaracMbIX

1.8

HucnoBoe BbIpakeHUE. BbIUMCIIEHHME 3HAYEHUN YHCIIOBBIX BBIPAXKCHUM,
MOPSAJIOK BBIMIOJIHEHUSI JIEMCTBUM. VICMOJIb30BaHWE TIPU  BBIYMCICHUAX
MEPEMECTUTEIIFHOTO W COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKCHHS
Y YMHOXEHUS, pacClpeICIUTEIIbHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

[IpencraBierre o JpoOM Kak CcHocoOe 3amucyd  YacTH  BEJIMYHHBL.
OO6bikHOBEHHBIE JIpoOu. [IpaBusbHBIE M HENpaBUIIbHBIE ApoOu. CMelianHas
Ipo0b, TIPEACTABICHUE CMEINIAaHHOW NpoOU B BHJIE HEMPABWILHON IpOOH
Y BBIJICJICHUE 11€JI0M YacTH 4Yucia U3 HeNmpaBUILHOU apodu. M3ob0paxenue
po0Oeil ToukaMH Ha YUCIIOBOM MPSIMOUN

2.2

OcHoBHoe cBoiicTBOo npobu. Coxpamienue apoOei. I[lpuBenaeHue apodu
K HOBOMY 3HameHarento. CpaBHeHHE qpobeit

2.3

CrnoxeHue U BeIYUTaHue ApoOeii. YMHOXKEHHE U IeTIeHne ApoOeii, B3aUMHO-
oOpaTHble A1poou. HaxoxkneHne 4acTu 1eIoro v 1EeIoro mo ero 4acTu

2.4

Hecaruunas 3anuck apooOeit. [lpencraBnenue aecsiTUYHONW ApoOH B BUJIEC
OOBIKHOBEHHOM. M300pakeHne NecATUUHBIX ApoOel TOUKaMU Ha YMCIOBOM
npsiMoid. CpaBHEHHE JECATUYHBIX APOoOei
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ApudmMernueckre OEUCTBUS C JAECATHUHBIMU ApoOsimu. OKpyriieHue

2.5 .
JECATUYHBIX ApoOei
3 Perienue TeKCTOBBIX 3a/1a4
3.1 Pemenne TeKCTOBBIX 3a/1a4 apu(hMETUIECKAM CIIOCOO0M
3 Pemenune mormueckux 3amad. Pemenue 3agad nmepeObopoM BCeX BO3MOKHBIX
' BapuaHTOB. Mcnosib30BaHuE MIPU PENICHUU 3a/1a4 TaOJIUIl U CXEM
Pemienne 3amad, coAepiKallUuX 3aBUCHMOCTH, CBS3bIBAIONINE BEJIUYWHBI:
33 | CKOPOCTb, BPEMs, PACCTOSHHE, LEHY, KOJIMYECTBO, CTOHMOCTE. Enunuibt
U3MEPEHHUsI: MaCChl, 00beMa, IIEHbI, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBA3b
MEXTy €IMHUIIAMUA U3MEPEHUS KaXKI0M BETUYUHBI
3.4 Pelienrie OCHOBHBIX 3a/1a4 Ha IpoOU
3.5 [IpencraBneHre JaHHBIX B BUJIE€ TAOJMII, CTOJIOYATHIX IHArPAMM
4 Harnsannas reometpus
Harnsinuele mpencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpE30K, JIy4, YroJjl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOI.
[IpsiMOM, OCTPBIi, TYIIOM Y Pa3BEPHYTHIN YIJIbI
JlmHa oTpe3ka, METPUYECKHUE €MHULIBI JUTUHBI. J[JTMHA JIOMaHOU, IEPUMETP
4.2 |MHOTOyTONBbHHMKA. M3MEpeHHe © TIOCTPOCHHE YIJIOB C TOMOIIBIO
TpaHCTIIOPTHPA
43 Harnsigueie mpeacrtaBieHus o (urypax Ha TJIOCKOCTH: MHOTOYTOJIbHUK,
' NPSIMOYTOJILHUK, KBAAPAT, TPEYTOJIbHUK; O paBEHCTBE (DUTYD
N3o00paxkenue ¢uryp, B TOM uucie Ha kierdarod Oymare. [loctpoenue
4.4 KOH(pUTrypauuidi U3 YacTed NpsIMOM, OKPYKHOCTHM Ha HEJIMHOBAHHOU
' u Kkietdyato Oymare. Vcmonp3oBaHHWEe CBOMCTB CTOPOH U YIJIOB
PSIMOYTOJIbHUKA, KBaApaTa
[lnomaas  OpSAMOYTOJIBHUKA W MHOTOYTOJIBHUKOB,  COCTaBJICHHBIX
4.5 | u3 mpSMOYTOJHLHUKOB, B TOM 4ucje (HuUryp, nu3o0pakeHHBIX Ha KIETYATON
oymare. EquHuIb m13MepeHust TI0Maau
Harnsigaeie MpeCTaBIICHUSI 0 MIPOCTPAHCTBEHHBIX durypax:
NPSIMOYTOJIBHBIN TIapajuienienunes, KyO, MHOrorpaHHuku. M3oOpaxeHue
4.6 |mpocTEHIIUX MHOTOTPAHHUKOB. PasBepTku Kyba © mapajuienenumesa.
Coznanue Mojeneid MHOTOIpaHHUKOB (M3 OyMaru, IpOBOJIOKH, IJIACTUIIMHA
U APYTUX MaTEPUAJIOB)
4.7 OO0beM TPSIMOYTOJBLHOTO Mapajuienenurnena, Kyba. EnuHuibl u3MepeHus

o0beMa
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6 KIIACC
IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTAaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NporpamMmbl
Kon [IpoBepsieMble TPeIMETHBIE PE3YJIHTATHI OCBOCHUS OCHOBHOM
IPOBEPSEMOT0 o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
3HaTh U IOHUMATh TEPMUHBI, CBSI3AHHBIE C PA3JIMYHBIMU BUJAMH YHCEIT
1.1 U Crloco0amMu UX 3alucH, IEPEXOAUTH (€CTU 3TO BO3MOXKHO) OT OJHOM
(dhopMBI 3anKCH Yucia K Ipyroi
19 CpaBHMBaTh U YNOPSAOUMBATH IEJbIE YHCIA, OOBIKHOBEHHBIC
' U JIeCATUYHbIC TPOOU, CPAaBHUBAThH YUCJIA OJTHOTO U Pa3HBIX 3HAKOB
BeinmonHATh, codeTass  yCTHbIE W NUCBMEHHBIE  IPUEMBI,
13 apupMeTHUYEeCKUE JEHUCTBUS C HATYpPaJbHBIMH M LEJIBIMUA YHUCIIAMH,
' OOBIKHOBEHHBIMU M JICCATUYHBIMU JPOOSIMH, TOJOKHUTECIbHBIMU
U OTPULIATEILHBIMHU YU CIIAMU
Brluncnarh 3Ha4€HUS] YUCIIOBBIX BBIPAKEHUM, BBIMOIHATh MPUKUIKY
14 U OIICHKY pe3yJibTaTa BBIYUCICHUM, BBIMOIHATh MPeoOpa3oBaHUs
' YUCJIOBBIX BBIPAXKEHUH HA OCHOBE CBOMCTB apu(METHUYECKHUX
JEUCTBUIM
15 OxkpyrasiTh 1eJble 4YWCTIa W JECATUYHBIE JpoOU, HAXOIUTh
' PUOJIFKEHUS THCEIT
CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €i
1.6 YUCJIOM M M300pa)xkaTh YMCJIa TOYKAMH Ha KOOPJIWHATHOW TIPSIMO,
HaXOJIUTh MOJIyJIb YUCIIa
17 COOTHOCUTH TOYKY B MPSIMOYTOJIBHOM CHCTEME KOOpPJIHUHAT
' C KOOPAMHATAMHM 3TOH TOUKH
18 OkpyryiaTh LEJble 4YuClIa U JACCATUYHBIC JPOOHM, HAXOIUTh
' MPUOTHNKEHUST YUCET
2 YucnoBbie U OyKBEHHBIE BBIPAKEHUS
[TonumaTe U ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIE C 3AMMChIO CTETICHU
2.1 Yyclla, HAXOAWTh KBaApaT MU KyO 4YHCIA, BBIYHUCIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUM, COJEpKALIUX CTETICHU
99 [Tonb30BaThCcs MpU3HAKAMM JIETUMOCTH, PACKIIAAbIBATh HATYPAIbHbBIC
' YHCJIa Ha MIPOCThIE MHOKUTEIN
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2.3

[Tonp30BaThCs MaCHITa6OM, COCTABJIATH IIPOIIOPIHUH U OTHOUMICHHA

2.4

Wcnonb3oBath OYKBbI JUisi OOO3HAYEHUsS 4YHCEI TpU  3alUCU
MaTEMaTUYECKUX BBIPAXKEHUM, COCTaBIATh OYKBEHHBIC BBIPAXKECHUS
U (hopMyIIbl, HAXOUTh 3HAUCHUS OYKBEHHBIX BBIPAXKEHUHN

2.5

HaXOI[I/ITI) HEU3BECTHBIA KOMIIOHCHT PaBCHCTBA

Pemmenune TekCTOBBIX 3a1a4

3.1

PemaTh MHOTOIIIarOBBIE TEKCTOBBIE 337a4M apU(hMETHIECKAM CIIOCOOOM

3.2

Pemate 3aa4n, CBSI3aHHBIE C OTHOLIEHHEM, MPONOPLHOHATBHOCTHIO
BEJIMYMH, MPOLEHTaMH, peliaTb TPU OCHOBHBIE 33Ja4yd Ha JpooH
Y TIPOLICHTHI

3.3

Pematn 3aJgadu, COJACpKAIHC 3aBUCHUMOCTH, CBA3bIBAIOIIHNC
BCIIMYUHBI: CKOPOCTb, BpPCM:A, PACCTOAHHC, ILCHY, KOJIHYCCTBO,
CTONMMOCTDB, IIPOU3BOIUTCIBHOCTDL, BPCM, 00BeM pa6OTI>I, HCIIOJIb3YA
apI/I(l)MGTI/ILICCKI/IG I[GﬁCTBPIH, OOCHKY, IIPHUKHAKY, IIOJIb30BATbHCA
CANHULAMHU U3MCPCHHUA COOTBCTCTBYIOINX BCIIMYKUH

3.4

CocTaBnsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a/1a4U

3.5

W3Bnekarb ~ wHOpManMio, TOPEACTaBICHHYHO B TaOiMIax,
HAa  JUHEWHOHM, CTONOYATOM  WJIM  KPYroBOW  JMarpaMmax,
VMHTEPIPETUPOBATH MPEICTABICHHBIE JAaHHBIE, UCIOJIb30BATh JAHHbBIC
IIPY PELLICHUH 3a/1a4

3.6

[IpenacraBnare wHGOPMALMIO € IOMOIIBIO TaONMI], JIMHCHHOM
U CTOJIOUATOM Auarpamm

Harnsignas reomerpust

4.1

[IpyBOIUTE TIPHMEPHI OOBEKTOB OKPYXKAIOIIETO MHpPA, HMEIONIUX
(GbopMy HM3yYECHHBIX T€OMETPUUYCCKHUX TUIOCKHX M MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX U CAHMMETPHUYHBIX (pUryp

4.2

N300pakaTh C TMOMONIBIO IUPKYJIS, JIMHEWKH, TPAHCIOPTUPA
HAa HEJIMHOBAHHOW M KJIETYaTOM OyMare W3y4YeHHbIC IIIOCKUE
reoMeTpuyeckre GUrypsl U KOHOUTYpaIUd, CHMMETPUYHBIE (PUTYPHI

4.3

[Tonp30BaThCSl TEOMETPUYECKUMHU TOHITUSIMH: PaBEHCTBO (uryp,
CUMMETPHS; HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO
C CUMMETPHEUN: OCb CUMMETPHH, LIEHTP CUMMETPUU

4.4

Haxonuts BeIMYMHBI YTII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUPA,
CTPOWUTH YIVIBI 33JaHHOM BEJIMYMHBI, I10Jb30BATHCS IPU PELICHUU
3a/1a4 rpayCHOM MEpPOM YIJIOB, PAaCIlO3HABAaTh HA YEPTEkKaAX OCTPBIH,
IIPSAIMOM, PA3BEPHYTHIM U TYNIOU YTIJIBI
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4.5

Bpruucisate aiuHY  JIOMaHOM, NEPUMETP  MHOTOYTIOJIbHHKA,
M0JIb30BAThCSl  CIMHUIIAMU W3MEPEHUS JUIMHBI, BBIPaXaThb OIHHU
€IMHUIBI U3MEPEHUSI JJIMHBI 4epe3 APYyTrue

4.6

Haxom/m,, HCITIOJIB3YS YCPTCKHBIC HHCTPYMCHTDLI, PACCTOAHUSA: MCIKIAY
ABYMsI TOUKaMH, OT TOYKH 10 HpﬂMOfI, JJIMHY ITyTH Ha KBaI[paTHOﬁ CCTKC

4.7

Bbrancnsate miaomans Guryp, CoCTaBIE€HHBIX M3 MPSIMOYTOJIBHHUKOB,
UCTOJIb30BaTh pa3OueHue Ha MPSMOYTOJIbHUKH, HA paBHbIE (PUTYPHI,
JNOCTPAaWBAaHKWE JO MHPSIMOYIOJbHUKA, II0JIb30BATHCSI OCHOBHBIMU
C€AUHULAMU HW3MEPEHUS IUIOIIAAM, BBIPAXKATh OJHU  EIVMHHUIIBI
M3MEPEHUS TUIOWIAINA YEPE3 APYyTre

4.8

PacriozHaBaTh Ha MOJENSAX U HU300PAKEHUAX MUPAMUAY, KOHYC,
IWIMHAP, HMCIOJIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBaHHE, pa3BepTKa

4.9

N300paxkaTh Ha KJleT4aToM Oymare MpsiMOYTOJIbHBIN MapajuieIenune]]

4.10

Beraucnate  00bem [MPpAMOYTOJIBHOI'O  ITapaJUICIICIIUIICA, KY6a,
IMOJIb30BATHCsI OCHOBHBIMU CAMHUIIAMUA U3MCPCHUS o0BeMa

411

Pemars HecnoxXHBIC 3aJa4l Ha HaAXO0XKICHHUC TI'COMCTPHYCCKHUX
BCJIMYMH B ITPAKTHYCCKUX CUTYyallUAX

IIpoBepsieMbie 3JIEeMEHTbI COACPKAHUSA

Kon [IpoBepsieMbIi AIEMEHT COAEPKAHUS
1 HarypanbHbie uncina
ApudpmeTrnueckue NEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
11 YucnoBble BBIPAKEHUS, TOPAIOK ACHCTBUN, HCIOJb30BaHUE CKOOOK.
' Hcnonb3oBaHue Mpu BHIYUCICHUAX MEPEMECTUTEILHOTO U COYETATEIBHOTO
CBOMCTB CJIOKEHHS M YMHOKEHUS, PACHIPEICIUTEILHOIO CBOMCTBA YMHOKEHUS
1.2 OxpyriaeHue HaTypaJbHbIX YACET
13 JenuTenu v KpaTHbIE YKCIIa, HAMOOIBITUNA OOIIUHN JEIUTENIh 1 HAUMEHbIIICE
' ob1iee kpaTHoe. JeMMOCTh CyMMBI M IPOU3BEACHUS
1.4 JleneHnue ¢ ocTaTkoM
2 Hpobu
21 OObIKHOBEHHAsT ApOoOb, OCHOBHOE CBOMCTBO OPOOH, COKpaIleHHE IPOOEi.
' CpaBHeHHE U yIOPSIIOYMBAaHKUE APOOEH
29 Pemenue 3a1a4 Ha HaXOXKIAEHUE YACTH OT LIEJIOr0 W LEJIOro MO €ro 4acTu.
' JIpoOHOE YuCio KaK pe3yJbTaT JeIeHUs
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[IpencraBnenue aecATHUHOM ApoOM B BUAE OOBIKHOBEHHOH Jpobu

2.3 . .
¥ BO3MOKHOCTD IPE/ICTaBICHHsI OOBIKHOBEHHOM IpOOH B BHUJIE AECATUYHON
JlecsiTuunbie IpoOM W METpUYecKas cuctemMa Mep. ApudmeTrudeckue

2.4 | NEUCTBUA WM YHUCJIOBBIE BBIPAKEHHSI C OOBIKHOBEHHBIMU U JECATUYHBIMU
JIpoOsIMU

25 OtHomienue. Jlenenwe B JaHHOM OTHOLIEHWW. MacmTal, Hponopuus.

' [IprMeHneHne mponopuMi Py PELICHUH 3a1a4
[Tonsitue mpoueHTa. Bpiuucienue mponeHTa OT BEIWYUHBI U BEJIHMYMHBI

2.6 | mo ee mpoleHTy. BeipakeHre MpoLeHTOB NeCATUIHBIMU Apo0Osmu. Perenne
3aJ1a4 Ha MPOLEHTHI. BhlpaxkeHne OTHOIIEHUS BEJIMYMH B IPOLIEHTaX

3 [TonoxxurenbHbIE U OTPULIATEIbHBIE YHCTIA
[TonoxxurenbHbIE U OTpULaTeNbHbIe yncna. Llensie uncna. Moayns uncna,

3.1 |reomerpuueckas HHTEpHIpeTanus MOIyJs uyucia. M3o00paxkeHue dncen
Ha KOOpAMHATHOU npsiMoi. YucioBsle mpoMexyTku. CpaBHEHUE YnCcen

3.9 ApudpmeTnueckue ACUCTBHUS C TMOJOKHUTEIbHBIMA M OTPULATEIHBIMU

' YHUCIaMU
[TpsimoyronbHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKH

3.3 |Ha mmockoctH, abcumcca u opauHata. Iloctpoenme Touek M uryp
Ha KOOPJAWHATHOW MJIOCKOCTH

4 bykBeHHBIC BRIpOKCHHS
[Ipumenenne OykB  AJii  3amMUCH  MaTEMaTHYECKHX  BBIPAKEHUM

41 u mnpemioxeHuii. CpoiicTBa apudmeTHueckux AeicTBUA. bBykBeHHBbIE

' BBIPQKCHHS U YMCIIOBBIC MTOJICTAHOBKH. ByKBEHHbBIE paBEHCTBA, HAXOXKICHNE
HEU3BECTHOTO KOMIIOHEHTA
49 ®opmyiibl, GOpMyIIBI TIEpUMETPA W TUIONIAJAN TPSIMOYTOJIBLHUKA, KBaJapaTa,
' o0beMa napajuienenurena u Kkyoa

5 Penrenue TekCTOBBIX 3ama4

5.1 Pemenne TeKCTOBBIX 3a/1a4 apu(hMETUIECKUM CIIOCOOOM

5 2 Pemenue nmornueckux 3anad. Pemenue 3agau nepebopoM BceX BO3MOKHBIX

' BapHaHTOB
Pemenne 3amau, comaepkalux 3aBUCHMOCTH, CBSI3BIBAIOIIUX BEITUYMHBI:
CKOpPOCTh,  BpEMs, pacCTOSHME, I1I€Ha, KOJMYECTBO, CTOUMOCTb,
5.3 | mpOU3BOJAUTEIBHOCTb, BpeMs, 00beM padOThl. ENMHUIIBI U3BMEPEHHUS: MACCHI,

CTOMMOCTH, PACCTOSAHUSA, BPCMCHH, CKOPOCTH. CBs13p MCKAY CAWMHHUIIAMU
HN3MEPCHUSA K&)K,Z[Oﬁ BCJIIMYMHBI

116



Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

Pemenue 3ada4, CBA3dHHBIX C OTHOHNICHHUCM, IIPOIOPIHHOHAJIBHOCTBIO

5.4
BEJIMYMH, MPOIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1ay Ha APOOU U MPOILICHTHI
55 OueHka W MOpUKHUAKA, OKpyrieHue pesynbrara. CocTaBieHHe OYKBEHHBIX
' BBIPAKEHUH T10 YCIOBUIO 33/1a4H.
56 [IpencraBnenue aHHBIX C MOMOIIBI0 Tabmul U guarpamm. CronOuaTbie
' auarpamMmbl. UTeHUE KPYTrOBBIX AUarpaMM
6 Harnsanas reometpust
6.1 Touka, mpsiMas, OTpPe30K, Jy4, Yroj, JIOMaHas, MHOTOYIOJbHUK,
YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
6.2 B3aumHoe pacnosokeHue IBYX NPSMBIX Ha IJIOCKOCTH, MapaljielibHbIE
' psIMbIE, IEPIEHANKYJIIPHBIEC TPSIMbIE
6.3 W3mepenne paccTOSIHHIA: MEXAy ABYMsI TOYKAMH, OT TOYKH IO TPSMOM,
' JUTMHA MapIIpyTa Ha KBaJpaTHOU CETKe
6.4 | l3mepenue u MOCTPOSHHUE YTJIOB C MIOMOIIBIO TPAHCIIOPTUPA
6.5 Buael TpeyronbHUKOB: OCTPOYTOJbHBIN, MPSAMOYIOJIbHBIN, TYIOYTOJIbHBIH,
paBHOOEAPEHHBII, pABHOCTOPOHHUN
6.6 YereipexyroiabHuK. [IpAMOyronpHUK, KBaJapaT: HCIOJIB30BAHUE CBOMCTB
' CTOPOH, YIJIOB, THArOHaJICH
N300paxkenne reomeTpuueckux (Uryp Ha HEJIMHOBaHHOW Oymare
6.7 |c WCIONBb30BaHWEM IUPKYJS, JIMHEHKH, YTOJNbHHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KeT4aToit Oymare
6.8 | I[lepumeTp MHOTOYTOJIBHUKA
[TonsitTue  mmomaan  GUrypbl, €OUHUIBI  U3MEPEHUS  IUIOLIA/H.
6.9 [TpubnuxeHHoe U3MepeHue miomaan (Guryp, B TOM YMCIie Ha KBaIpaTHON
CEeTKe
6.10 | IIpubnxeHHOE U3MEPEHUE AITMHBI OKPYKHOCTH, MJIOLIAIN Kpyra
6.11 CumMmerpusi:  LIeHTpajibHasi, oceBasi U  3epkanbHasd. [locTpoenue
' CUMMETPHUYHBIX QUTYp
Harmsinaeie MIPEICTABIICHUS 0 IPOCTPaHCTBEHHBIX durypax:
napasuiesenures], Kyo, mpusma, mupaMua, KOHyc, IUIHHAD, map u cdepa.
6.12 N300paxkenne  mpocTpaHcTBeHHbIX  Quryp.  [lpumepsr  pa3BepTok
' MHOTOTPaHHUKOB,  [WIWHApa W  kKoHyca. Co3maHue  Mojenen
MPOCTPAHCTBEHHBIX (UTYp (M3 Oymaru, MpOBOJIOKH, IMIACTUIMHA U IPYTUX
MaTepHrasoB)
6.13 [Tonsitue oobema, equHUIBI U3MepeHus: oobema. O0BEM MPAMOYTOIBLHOTO

napasuienenumnesaa, Kyoa
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7 KJIIACC
IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTAaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl
Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCIEHUS
11 BeimonHaTe,  couyeTas  yCTHBIE W INHCBMEHHBIE  IPHUEMBI,
' apru(pMeTHYecKue AEICTBUS C PAlMOHAIBHBIMU YUCIIAMH
HaxonuTh  3HAaY€HUsS]  YUCIOBBIX  BBIPAKEHUW,  IPUMEHSTh
1.2 pa3Ho00pa3HbIe CrIOCOOBI M IPUEMBI BBIYUCIICHUS 3HAYEHUN JTPOOHBIX
BBIPAKEHUH, COIepKaIINX OOBIKHOBEHHBIE U JIECATHUYHBIE 1po0U
[lepexoguth OT OgHOM (QOpPMBI 3amUCH YUCENl K JApPyrou
13 (mpeoOpa3oBbIBaTh  JAECATHUHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IpOOBb)
1.4 CpaBHMBATB U YNIOPSAOUYMBATH PALMOHAJIBHBIC YUCTIA
1.5 OKpyrJTh yncia
BBINOJIHATE NPUKUAKY W OLIEHKY PE3YJIbTaTa BBIUYMCICHUH, OLEHKY
1.6 3HAYCHUN YHCJIOBBIX BBIPAKCHUM. BrimomHaTs NEUCTBUS
CO CTEIEHSIMH C HAaTypaJbHBIMM MOKa3aTeIsIMU
17 [IpuMeHsATh TNpPU3HAKK JNEITUMOCTH, PA3JIOKEHUE HA MHOKUTEIU
' HaTypaJbHbBIX YHCEl
Pematp MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/1auu, CBSI3aHHbBIE
C OTHOLIEHWEM BEJIWYHMH, IPONOPLHOHATIBHOCTBIO  BEJIMYMH,
1.8 MPOLIEHTAMH, HMHTEPIPETUPOBATh pe3yibTaThl pELICHUs 3aaad
Cc Y4ETOM OrpPaHUYEHUM, CBSI3aHHBIX co CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanyecKkue BhIpaXeHus
21 Hcnonp3oBaTh anreOpandeckyrd TEPMHUHOJOTMIO W CHMBOJHKY,
' MPUMEHSTH €€ B IPOLIECCe OCBOCHUS YUEOHOr0o Marepuaia
99 Haxomute 3HadeHuss OYKBEHHBIX BBIPQXEHMH TpU  33JaHHBIX
' 3HAYEHHUAX EPEMEHHBIX
23 Beimonusate npeoOpa3oBaHHs ILIEIOTO BBIPAKEHUS B MHOTOYJICH
' NpUBEIEHUEM MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
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BrinmoaHsaTh YMHOXCHHUC OJHOYICHA HAa MHOTOYICH M MHOI'OYJICHA

2.4 Ha MHOTIOWIEH, IPUMEHSTHh (POpMyJIbl KBaJpaTa CyMMbl M KBajapaTa
pa3HOCTH
OCy1IEecTBIATh pa3IoKEHHE MHOTOWJIEHOB HA MHOKHUTEIHU C TOMOUIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEro MHOKUTEINS, TPYIIUPOBKH ClIaraeMbIX,
npUMeEHEHUS (POPMYJIT COKPALIEHHOTO YMHOKEHHUS
26 [IpumeHsTh npeoOpa3oBaHUs MHOTOWIECHOB ISl PELICHUS PA3IMYHbIX
' 3a]1a4 U3 MaT€MAaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON TPAKTUKH
57 Hcnosb30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMHM ITOKA3aTENIIMU
' JUI Ipeo0pa30BaHUs BBIPAKEHUI
3 YpaBHEHHUs 1 HEPABEHCTBA
Pemate nuHENHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSS
3.1 IIPaBUJIA TIEPEXOAA OT UCXOJIHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsATh, ABIIAETCS U YUCIIO KOPHEM YPaBHEHHUS
3.9 [IpumensaTe rpapuyeckue METOAbl MPU PEUICHUU JHHEHHBIX
' YpaBHEHHI U UX CUCTEM
33 [TonOupaTh mpuMepsI ap YUCEN, SABJIAIOMIMXCSA PEIHICHUEM JIMHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOW MJIOCKOCTU IpaUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMs MIE€PEMEHHBIMU; MOJIB3YSACh IPAPUKOM, IPUBOJUTH PUMEPHI
pELIeHNs] YPaBHEHHUS
35 Pemats crucTeMbl IByX JTMHEUHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU,
' B TOM YHCJIC rpapuyIecKu
CocTaBisATh M pelaTh JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX
3.6 yYpaBHEHUH MO YCJIOBUIO 3aJa4M, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33aJ[a4M MOJTYYEHHBIA pe3yiabTar
4 Koopaunate! u rpadpuku. OyHKIuN
N300paxkaTh Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KHU, HHTEPBAJbI, 3alHCHIBATH
YHCIIOBBIE TPOMEXKYTKH Ha aNreOpandeckoM s3bIKe
49 OTMeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKH IO 3aJaHHBIM
' KOOPIUHATAM
43 Crpouts rpaduxu nuHerHbIX QyHKIUNA. CTpouth rpaduk QyHKIUU

y=Ix|
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4.4

OnuceiBaTh C IIOMOIIIBIO q)YHKHI/If/'I HN3BCCTHBLIC 3dBUCHUMOCTU MCKIAY
BCIIMUMHAMH: CKOPOCTb, BpCM:A, pPaCCTOSAHUC, ICHY, KOJHN4YCCTBO,
CTONMMOCTD, IIPONU3BOAUTCIIbBHOCTDL, BPpCM:, 00BeM pa6OTLI

4.5

HaXOI[I/ITB 3Ha4YCHHUC (i)YHKHI/II/I I10 3BHAYCHUIO €C apTyYMCHTA

4.6

[Tonumate rpaduueckuid crmocod TMPEACTaBICHUS W aHAINU3a
uHpoOpMallMy, W3BJIEKaTb U HMHTEPHPETHUPOBATH HH(OPMALIHIO
U3 TpaMKOB peabHBIX MPOIIECCOB U 3aBHCUMOCTEH

BeposiTHOCTh 1 CTaTUCTUKA

5.1

UwuraTh nHGOpMALINIO, IPEACTABICHHYIO B TAOJIUIIAX, HA AUarpaMMax,
NPEACTABIATh JIaHHBIE B BHUAC TaONWI, CTPOUTH JUATPAMMBI
(cTronbukoBbIe (CTOJIOYATHIE) M KPYTOBBIE) 10 MACCUBAM 3HAYCHUM

5.2

OnucelBaTh W HMHTEPIPETHUPOBATH PEANBHBIE YHUCIOBBIC JIAHHBIE,
IIPE/ICTABICHHBIE B TA0JIMLIAX, HA IUarpaMmmax, rpagukax

5.3

HMcnoap30BaTh JJIIA OIINCaHusA JaHHBIX CTaTUCTHUYCCKHC
XAPAKTCPUCTHUKHU:. CPCOAHCC apI/I(bMeTI/I‘-IGCKOG, MCAHMaHa, HauOOJIbIIICE
N HAMMCHBIICC 3HAYCHMA, pa3Max

5.4

HMmeTsb peacTaBiIeHHE O CIIy4YallHOW U3MEHYMBOCTH Ha PUMEPAX 1IEH,
¢u3nyecKux BEIUYMH, AaAHTPOINOMETPUYECKHX JAaHHBIX, HMETb
IIPEACTABIIEHUE O CTATUCTUYECKON YCTOMYMBOCTH

['eomeTpus

6.1

PacriozHaBath u3y4eHHBIE T€OMETPUYECKUE (PUTYPBI, OMPEACTATh UX
B3aMMHOE PACMOJIOKEHHE, H300pakaTb Te€OMETpUYECKHUe (UTYPHI,
BBITIOJIHATh YEPTEKU 10 YCIOBUIO 3amadyu. M3mepsaTe nuHeWHbIC
Y YTJIOBbI€ BEIMUHMHBI. PemaTe 3a/1aur Ha BBIYUCIIEHUE JJIMH OTPE3KOB
Y BEJIMYUH YTJIOB

6.2

Jlenatb TpyOyI0 OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIUYHH MPEIMETOB
B pEAJIbHOM >KU3HM, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuyarh
pa3Mephbl ATUX 0OHEKTOB TIO MOPSAKY BETHUUHBI

6.3

CTpouTh 4EPTEXKU K TEOMETPUUYECKUM 3a/1a4aM

6.4

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN
3a1a4

6.5

HpOBO,ZII/ITB JJOTHYCCKUC pPacCCyKIACHHUA C HCIIOJIb30BAHHUEM
TCOMCTPHUUICCKUX TCOPECM

6.6

[Tons30BaTbCs IIpU3HAKAMH paBeHCTBa IIPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIUAaHbI, IPOBEICHHOW K TMIIOTEHY3€
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T'€OMETPUYECKUX 3a1a4
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6.7

OnpenensaTes NapauieIbHOCTh NPSIMBIX C ITOMOILBIO YIVIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekylad. OnpenensaTe NapajieIbHOCTh MPSIMBIX
C HOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOU MPSIMOM JO TOUEK
JIPYTou IpsiMOM

6.8

Pemate 3amaun Ha KIeT49aToi Oymare

6.9

[IpoBOoANTH BBIYMCIIEHUS W HAXOAWTh YHCIOBbIE U OyKBEHHbIE
3HAQYCHUs1 YIVIOB B TEOMETPUYECKHUX 3aJadax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJBbHUKOB U MHOTI'OYI'OJIbBHUKOB, CBOWCTB YTJIOB,
0o0pa30BaHHBIX MpPU MEPECEUCHUU [IBYX NapajUielbHBIX MPSIMBIX
cexylen. Pemars npakTuyeckue 3a1a4n Ha HaXO0XKIECHUE YIJIOB

6.10

Brnanerp TNOHSATHEM TEOMETPUYECKOTO MeECTa TOYEK. YMETh
OTpeeNATh OHCCEKTPUCY YIVIa M CEPEIUHHBIN TMEePHEHANKYIIAP
K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUYEK

6.11

q)OpMYHI/IpOBaTB OIIPCACIICHUA OKPYKHOCTH H  Kpyra, XOpPAbl
H JUaMCTpa OKPYXKHOCTH, IIOJIB30BATHBCA HX CBOMCTBAMHU. YMETh
IIPUMCHATD OTHU CBOMCTBA IIpu pCHICHHUH 3ada4

6.12

Brnanete nmoHATHEM OIMCAHHOM OKOJIO TPEYTOJbHHKA OKPY>KHOCTH,
yMETh HaxoauTh ee MeHTp. [lonb3oBaThecs (akTamMu O TOM, UYTO
OMCCEKTPUCHI YTJIOB TPEYTOJIbHUKA TMEPECEKAIOTCs B OIHOW TOYKE,
MU O TOM, 4YTO CEpEIWHHBIE NEPHNECHIUKYISPbl K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAKOTCS B OAHON TOUKE

6.13

Brnanete mnoHATHEM KacaTrelbHOM K OKPY)KHOCTH, II0JIb30BaThCS
TEOPEMOM O TMEPHEHIAMKYJISIPHOCTA KacaTellbHOM MW pajauyca,
MPOBEICHHOTO K TOYKE KACAHUS

6.14

ITonw3oBaThbCs HpOCTGﬁHIPIMH IrCOMCTPUYCCKMMHU HCPABCHCTBAMMU,
ITIOHUMATh UX Hp&KTH‘I@CKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE T'€OMETPUUYECKUE ITOCTPOCHUS C IIOMOIIBIO
LUPKYJIS U TUHEUKH

IIpoBepsieMble 3JIeMEHTBI COACPKAHUS

Kon [TIpoBepsieMbll 3JIEMEHT COJIEPIKAHUS
1 Yucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEX0] OT OAHON (DOpPMBI 3amucH
1.1 | gpoGeii k apyroil. [loHsATHE panMOHANBHOIO 4HWCiA, 3aMKUCh, CPABHEHUE,
YHOPSII0YMBAHNE PALMOHAJIBHBIX YHCEI
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ApI/I(bMeTI/I‘IeCKI/Ie I[GﬁCTBI/IH C palOHAJIBHBIMU YHCJIaMH. Pemenue 3agad

1.2 N
U3 pearbHON MPaKTUKU HA YacTH, HA IPOOHU
13 CreneHb ¢ HaTypaJibHBIM TOKa3aTelieM: OIpe/esieHue, NpeoOdpa3zoBaHue
' BBIPAKEHUN Ha OCHOBE OIPEIENICHUs, 3aUCh OOIBIINX YHCE
14 [IpotieHThI, 3anUCh MPOIIEHTOB B BUJE APOOH M ApoOU B BUJE MPOIECHTOB.
' Tpu ocHOBHBIE 337]a4M Ha MIPOLICHTHI, PEIICHHE 33]1a4 U3 peaTbHOMN MPAKTUKU
15 [IpyumMeHeHrne TPU3HAKOB JIETUMOCTH, pa3JIOKEHUE HA MHOXKHUTEIU
' HATypaJbHBIX YUCE
16 PeanpHble  3aBUCMMOCTH, B TOM uucie TMpsmas u  oOpaTHas
' HPOMOPIIMOHATBHOCTH
2 AnreOpandecKkue BhIpaXEHUs
21 [TepeMeHHbIE, UNCIOBOE 3HAUEHUE BBIPAKEHUS C IEpeMEeHHOM. JlomycTrMble
' 3HAYEHUSI IEPEMEHHBIX
29 [IpencraBneHne 3aBUCHUMOCTH MEXIy BEIUYMHAMU B BHUAE (OPMYIIBL
' Boruucnenus no popmynam
23 [IpeobpazoBanre OyKBEHHBIX BBIPDAKEHUH, TOXIECTBEHHO pAaBHBIC
' BBIPAKCHHSI
2.4 CBolCTBa CTENEHU C HATyPaJIbHBIM MOKa3aTeIeM
o5 OnHowieHsl U MHOTOWIEHBL. CTeneHb MHOTOWIEHA. CJI0)KEHNE, BBIYNTAHHUE,
' YMHOXCHHE MHOTOYJICHOB
@dopMyIibl  COKpAIIEHHOTO YMHOXXEHHsI: KBaJpaT CyMMbl M KBajapar
2.6 |pasHocTH. DopMmyaa pa3HOCTH KBajgparoB. Pa3lokeHne MHOrOUYIEHOB
Ha MHOXXHUTEIN
3 YpaBHeHus
31 VYpaBHEHHE, KOpPEHb ypaBHEHUS, MpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHIILHOCTh YPaBHCHUH
39 JIuHeiHOE ypaBHEHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEM JIMHEMHOTO
' YPaBHEHUSI, PELICHUE JIMHEWHBIX YPAaBHEHUMN
33 CocraBneHne ypaBHEHHI MO yCIOBHIO 3a7aud. PenieHne TeKCTOBBIX 3ajay
' C MIOMOIIBIO YPaBHEHHIA
3.4 | JluneitHoe ypaBHEHHE C IBYyMsI IEPEMEHHBIMU U €0 TpauK
Cucrema AByX JIMHEWHBIX YpaBHEHHWH ¢ JABYMs TNepeMeHHbIMH. PelieHue
3.5 | cucreMm ypaBHEHHI CIIOCOOOM MOACTaHOBKU. [IprMepshl perieHust TeKCTOBBIX

3a1a4 C IIOMOIIBIO CUCTEM ypaBHCHI/IfI
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4 Koopaunate! u rpaduku. OyHKIIIN
4.1 KoopaunaTa TOUkM Ha TIpsIMOU
4.2 Yucnossle NpOMeEXKyTKH. PaccTosHre Mex 1y 1ByMs TOUKaMH KOOPIUHATHOU
' PSIMOiA
43 [IpssimoyrosibHast cuctema koopauHat, ocu &ku ¢ AGcuucca v opMHaTa
' TOYKHU Ha KOOPAUHATHOMN TIJIOCKOCTH
44 [Tpumeps! rpaduxos, 3aganHbIX Gopmynamu. UteHne rpadukoB pearbHbIX
' 3aBUCHUMOCTEH
4.5 |[lonsarue pyukuuu. I'paduk Gyukimu. CoicTBa QyHKIIMIMA
4.6 |Jluneitnas ¢pynkuus, ee rpaduk. ['paduk Qynkuuu y= [§
47 ['paduueckoe pelieHUe JUHEHHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
' ypaBHEHHIA
) BeposiTHOCTD 1 cTaTuCcTHKA
[IpencraBnenue JaHHBIX B BUJE TaOIUIl, AUarpaMM, rpadukoB. 3aroiHeHne
TaONHIl, YTEHUE U TIOCTPOCHHE JuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX)
5.1 U KpyroBbix). YUrtenue rpadukoB pealbHBIX MporeccoB. H3BieueHue
uHdopMaIuu U3 AUarpaMM M TaOJIWI, UCTIOJIH30BAaHUE W WHTEPIpPETALIUS
JTAHHBIX
OnucaTenbHasi CTaTUCTUKA: CpelHee apudmeThueckoe, MenuaHa, pazMax,
5.2 | HamOoJbIlice 1 HANMEHBIIIEE 3HAYCHHS HaOOpa YMCIIOBBIX TaHHBIX. [[prMepsr
CIIy4ailHOM M3MEHYUBOCTH
Cny4aiiHbIil SKCIIEpUMEHT (OMBIT) U CllydailHoe coObiTHe. BeposiTHOCTh
5q |1 HacToTa. Ponb ManmoBepoOSTHBIX W MPAKTUYECKH JTOCTOBEPHBIX COOBITHI
' B mpupone W B oOmecTtBe. MoHeTa W WrpajibHass KOCTh B TEOPUHU
BEPOSITHOCTEN
I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yunciao pedep U cyMMapHas
54 ctenieHb BepiuH. [Ipeacrasnenne o cBsizHocTH rpada. Llemu u mukist. [Tytn
' B rpadax. OOxom rpada (dimepoB myTh). [IpeacraBinenme 00
OpUEHTUPOBAHHOM Tpade. Pemenne 3a1au ¢ momoibo rpados
6 ['eomerpus
HavanbHbie nonaTusa reometpuu. Touka, npsimMasi, OTpe30K, Jiyd. YToi. Buasl
6.1 yriioB. BepTukanbHble M CcMexHbIE yrubl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHHK. [lapanienbHOCTh U MepIeHIUKYIISIPHOCTD TIPSIMBIX
6.2 Cummetpuunble Qurypbl. (OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.

[IpuMepsl CUMMETPHH B OKPYIKAIOIIEM MUPE
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OCHOBHBIE€ TOCTPOCHUSI C MOMOIIBIO LUPKYJIA U JUHEHKU. TpeyroyibHUK.

6.3 .
BricoTa, Meinana, OuccekTpuca, uX CBOKMCTBA
6.4 PaBHOOE/peHHBII W pPaBHOCTOPOHHUM TpeyroiabHukH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpolicTBa M TMpPU3HAKKM PAaBHOOEAPEHHOrO TpeyrojapHuka. I[lpusHaku
' PaBEHCTBA TPEYTOJIBLHUKOB
6.6 CBoiicTBa W TMpU3HAKA MApAJUIENbHBIX MHOpAMbBIX. CymMa  yIJioB
' TPEyTOJbHUKA. BHENTHUE YIIIbl TPEYTOJIbHUKA
[IpssMOyTOJIbHBIA TpeyrojdbHUK. (CBOWCTBO MEAHAaHbl MPSAMOYTOJIBHOTO
6.7 | TPEyroibHuKa, MPOBEIEHHON K runoreHyse. llpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIBHBIA TPEYroJIbHUK C YTJIOM
B 30°
HepaBeHcTBa B T€OMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPaBEHCTBO
6.8 |0 muuHEe 7nOMaHOW, Teopema O OoybIIeM yriae W OOJbIIEH CTOPOHE
TpeyrojbHuKa. [leprieHIuKyisp 1 HaKJIOHHAS
6.9 ['eomeTprueckoe MeCTO TOYEK. buccekTpuca yrima W CEpeOUuHHBIN
' NEPNEHIUKYJIISIP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUYEK
OKpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBOMCcTBAa. B3anmHoe
6.10 |pacmonoxeHre OKPY>KHOCTH u TpssMoi. KacatenpHas W cekymas
K OKPY>KHOCTH
6.11 OKpyXHOCTh, BIUCaHHass B yroj. BrucaHHas W ONUCaHHAs OKPYXHOCTH

TPEYTrOJIbHUKA
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8 KJIACC
IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTAaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMsl
Kon IIpoBepsieMble IPEIMETHBIE PE3YJIBTATEI OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO O0ILIEro 00pa3oBaHMsI
pe3yabTara
1 UYucia 1 BBIYUCIICHHUS
Hcnonp30BaTh  HayajbHbIE  NPEACTABICHUSA O  MHOXKECTBE
11 JNEWCTBUTEIBHBIX YMCEIl ISl CPABHEHUS, OKPYTJICHUS W BBIYMCIICHUN,
' U300pakaTh JCHCTBUTEIbHBIE YHUCIA TOYKAMU Ha KOOPJIWHATHON
IPSAMON
[IpumensaTh mnoHATHE apU(METUYECKOIO KBAAPATHOTO  KOPHS,
19 HAaXOJUTh KBAJAPATHbIE KOPHU, HCHOJB3Yyd MpPU HEOOXOIUMOCTH
' KAJIbKYJISITOP, BBIOIHATH PE0Opa30BaHMs BRIPAKEHUH, COAEpKALIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEHN
13 Wcnonb3oBaTh 3anmucu OOJBIIMX M MallbIX YHCEJI C TMOMOUIBIO
' JEeCATUYHBIX ApoOel u crenenent uncia 10
2 AnreOpanyecKkue BbIpaXeHus
IIpyMEHATE TOHATHE CTENEHU C LEIbIM IT0KA3aTEIEM, BBIIOJHAThH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COJEPKALIUX CTEMEHU C LEJbIM
ITOKa3aTeNEM
BBINONHATS  TOXKIECTBEHHbIE  MPEOOPa3OBaHUS  pallMOHAIbHbBIX
2.2 BBIDOKCHUN Ha OCHOBE MpaBWJI JEHUCTBUW HAJ MHOTOYJICHAMU
U anreOpandecKuMu IpoosMu
2.3 PacknanpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIN
24 [IpumensTh npeoOpa3oBaHUsl BBIPAKEHUW ISl PEIEHUS Pa3IHMYHbIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON NMPAKTUKH
3 VYpaBHEHUs 1 HEPABEHCTBA
Pemlare nuHeEVHBIE, KBaJpAaTHbIE YPAaBHEHHS M PaLMOHAIBHbBIC
3.1 YPaBHEHMs, CBOJAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMU
[IpoBoauTe TPOCTEUIINE HCCIECAOBAHHUS YPAaBHEHUHM UM CHUCTEM
39 ypaBHEHUH, B TOM 4YHUCIE C TPUMEHEHHEM TIpaduyecKux
' IpeCTaBICHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHUE WUJIM CHUCTEMA
YPaBHEHUH PELLEHUs], €CJIM UMEET, TO CKOJIBKO, U IIpoYee)
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3.3

[lepexomuTh OT cioBecHOW (OPMYJIHUPOBKM 33Jadyd K €€
anreOpanyeckol MOJIETM C TOMOIIbIO COCTaBJICHUS ypaBHEHUS
WIM CHCTEMbl YpaBHEHUH, HMHTEPIPETHUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4yM MOJYyYEHHBIN pe3yabTaT

3.4

[IprMEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIs CPABHEHHUS], OLICHKHU,
pelaTh JUHEUHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUecKyl0  WUIIOCTPALMI0O  MHOXECTBA  PEUICHHIA
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[lonumaTe U UCHONB30BaTh (YHKIIMOHAIBHBIE TOHSTUS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OMpEACNATh 3HAUCHUE
(GYHKIIMU MO 3HAYCHUIO apryMEHTa, ONPENesaTh CBOMCTBA (DYHKIIUU
o ee rpaguky

4.2

K
Crpoutb rpaduku >IeMEHTapHBIX (PYHKIIUN BUJA: yH Y= X2,

y = X3, y= |d, onmceIBaTh CBOMCTBA YUCIOBON (DYHKIMH IO €€
rpaguky

BeposTHOCTh U cTaTUCTHKA

5.1

W3Bnekath u mnpeoOpa3oBbIBaTh HMHGOPMAIHIO, MPEICTaBICHHYIO
B BUJIe TaOIUII, AarpaMM, rpaduKoB, MPECTABISATh JaHHBIE B BUJIC
Tabnuil, 1uarpamm, rpadukoB

5.2

OnwuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHYECKHX IMOKA3aTeNeH:
CpeIHHMX 3HAUe€HUH W Mep paccewBaHus (pa3Max, JUCIIEPCHS
U CTaHJapTHOE OTKJIOHEHUE)

5.3

HaxoanuTh 4acTOTHI YMCIIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM
quUCJyIe N0 pe3yJibTaTaM U3MEPEHUN 1 HAOJII0IeHUM

5.4

HaxonuTh BEpOATHOCTH CIIyYyalHBIX COOBITHMM B OMBITaX, 3Has
BEPOSITHOCTH DJIEMEHTApPHBIX COOBITUM, B TOM YHCJIE B OIBITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonw3oBath  rpaduyueckde  MOJACIU:  JEPEBO  CIy4alHOIO
HKCIIEPUMEHTA, AUarpaMMbl DUjiepa, YucioBas npsmast

5.6

OHCpI/IpOBaTB IIOHATHUAMUKU. MHOXCCTBO, IIOAMHOXCCTBO., BBIIIOJIHATH
orncpanuu Hanqg MHO>KCCTBaMU.: O6’[>CI[I/IHCHI/Ie, IepeccUCHUC,
AOIIOJIHCHHUE, TICPCUHHUCIIATL OJIEMCHTBI  MHOXKCCTB, IIPHUMCHATH
CBOMCTBA MHO>KECTB
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5.7

Wcnonb3oBath rpaguyueckoe NpeICTaBICHUE MHOXKECTB U CBsI3ed
MEXIy HUMHU JJIsl ONKCAHUS TPOIECCOB M SIBJICHUM, B TOM YHCIIE
IPU peUICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB U KypPCOB

['eomeTpust

6.1

Pacno3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJbHUKOB, UX 3JIEMEHTHI,
MOJIb30BAaThCSl KX CBOMCTBAMM TIPU PEUICHUHM T€OMETPUUECKUX
3a1a4

6.2

[IpuMeHsATh CBOWCTBA TOYKH IIEPECEUCHUS MEIWAaH TPEyTOIbHUKA
(eHTpa Macc) B pelieHuu 3a1a4

6.3

Brnagetes NOHATHEM CpEeNHEN JIMHUMA TPEYrOJbHUKA W TparelyH,
IPUMEHATh KX CBOWCTBA IIPU PELICHUM T€OMETPUYECKUX 3aaad.
[lons30Batbes Teopemort Paneca U TEOPEMOU O MPONOPLIMOHATBHBIX
OTpe3Kax, MPUMEHSATh UX JJIS PEIICHUS MPAKTUYECKUX 3a/1a4

6.4

[IpumMeHsATh TNpU3HAKKM TMOAOOWS TPEYTrOJbHUKOB B  PEIICHUU
F€OMETPUYECKHX 3a]1a4

6.5

[Tonb3oBathest Teopemoit Iludaropa st pemieHrss reoMETPUYECKUX
U npakthueckux 3agad. CTpouTh MaTEeMaTUYECKYIH) MOJIEIb
B IPAKTUYECKHUX 337]a4aX, CAMOCTOSITEIIBHO JAEIaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIIUE JIJTUHBI

6.6

Bilaners NOHATHAMM CHHYCA, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria
PSAMOYTOJIBHOTO TPEYroibHUKa. [lob30BaThCAd ATUMH TMOHATHIMU
JUISL PELLIEHUS TPAKTUYECKUX 3a]1a4

6.7

Beruucnare (pazauyHbIMU - ciocOo0aMu) IUIONIQ[b TPEYTOJIbHUKA
U TUIOIIAJM MHOTOYTOJIBHBIX (puryp (MONB3ysch, TIe HEOOXOIUMO,
KJIBKYJISITOpOM). [IpUMEHSITh MOMy4YeHHbIE YMEHUS B MPAKTUYECKUX
3aayax

6.8

Brnagetp  NMOHATMAMM  BOMCAaHHOTO M LEHTPAJIbHOIO  yIJIa,
HCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIVIaX, YIVIAX MEXKAY XOpIaMHU
(CeKylmMMH) W yrjie MEXIYy KacaTeJIbHOM U XOpAOW MpHU pPEIICHUU
r€OMETPUUECKUX 3a1a4

6.9

BJ'IaI[eTB MOHATHUCM OIMMCAHHOI'O YCTBIPCXYI'OJIbHUKA, IMPHUMCHATDH
CBOMCTBA OIMCAHHOTO YCTBIPEXYT'OJIbHUKA TP PCHICHUHN 3a1a4

6.10

[IpuMeHsATh TOJIydeHHbIE 3HAHHUS HA MPAKTHUKE — CTPOUTH
MaTeMaTUYECKUE MOJENU I 3aJa4 PeajbHOM >KU3HH U MPOBOAUTH
COOTBETCTBYIOIIME  BBIUUCIEHUS C  NPUMEHEHUEM  MoJao0us
U TPUTOHOMETPUH (TOJIB3YSCh, II€ HEOOXOIUMO, KaJIbKYJISITOPOM)
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HpOBCpﬂEMble AJIEMEHTHBI COACPKAHNA

Kon [IpoBepsieMblii 2IEMEHT COJEpKaHUS
1 Uucna 1 BBIYUCIICHUS
11 KBanpaTtHeiii kopeHb u3 uucia. [loHstue o0 wuppalMOHATIBLHOM YHCIIE.
' JlecsaTuuHbie NPUOIMKEHUS UPPALMOHATBHBIX YUCEI
CpolicTBa apuMeTHUYECKUX KBaJpPATHBIX KOPHEH M UX TPUMEHEHHE
1.2 |k mnpeoOpa3oBaHUIO  YWCJIOBBIX  BBIPAKEHUH U BBIUMCICHHSIM.
JIeCTBUTEIBHBIC YHCIIA
1.3 CreneHb ¢ LENBIM MOKa3aTeaeM U ee cBoiicTBa. CTaHAapTHAs 3alUCh YUCIa
2 AnreOpanydeckue BhIpaXEHUs
21 KBampaTHelii  TpexwieH,  pa3lio)KEHHE  KBaJpaTHOTO  TpexdJieHa
' Ha MHOXKUTEIIN
2.2 | AnreOpanyeckast ApoOb. OCHOBHOE CBOMCTBO anreOpanmueckoi Apoou
2.3 | CnoxxeHue, BRIYNTaHUE, YMHOXKEHHE, JeJIeHUE anreOpandeckux Apooei
2.4 | PanuoHaibHBIC BRIPAXKECHUS M UX ITPeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opmyia KOpPHEH KBaIpaTHOrO YpaBHEHUS.
' Teopema Buera
3.2 Pemenne ypaBHEeHUI, CBOSAIINXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 | Ilpocreiimme qpoOHO-paIMOHANTBHBIE YPAaBHEHUS
['padrueckas naTEpIpeTaIls YpaBHEHUN C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEVHBIX YPABHEHUHN C ABYMs NEpEeMEHHbIMU. [Ipumepsl penienus cucrem
HEJTMHEHHBIX YPaBHEHHM C IBYMs IEPEMEHHBIMU
3.5 Perienrie TEKCTOBBIX 3a/1au ajreOpanyeckuM CriocoooM
3.6 | YucnoBble HEpAaBEHCTBA U X CBOICTBA
3.7 HepaBeHCTBO ¢ 04HOM ITEpEMEHHOMN
3.8 | PaBHOCMJIBHOCTH HEPABEHCTB
3.9 | JIunHeitHble HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 | Cuctembl TUHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOI
4 OyHKIUU
41 [Tonsitue Qyukuu. OO6macTh omnpeAesieHus M MHOXXECTBO 3HAYEHUU
' ¢yrknuu. CriocoOsl 3amanust GyHKIHIA
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4.2 ['paduk pynkumun. YreHue cBOMCTB PyHKIUHU 1O ee rpaduKy
4.3 | IIpumepsl rpadukoB QPYHKIIHH, OTpaKAIOUTUX peaIbHBIC MPOIIECCHI
44 OyHKIMK, ONUCHIBAIOIIKME MPSIMYI0 H OOpaTHYIO NPONOPIHOHATHHBIE
' 3aBUCUMOCTH, UX TpadUKH
45 | Oyskuun y= %, y = X3
4.6 | dynkiun y <k, y=|X|
4.7 |I'paduueckoe pelieHrne ypaBHEHUN U CUCTEM YpaBHEHUM
5 BeposTHOCTb U cTaTUCTHKA
5.1 [IpencraBnenre JaHHBIX B BUJIC TaOUII, JUarpamMm, rpadyuKkoB
5 9 MHOXeCTBO,  AJIEeMEHT  MHOXKECTBa,  MOAMHOXecCTBO.  Omepammu
' HaJl MHOXKECTBaMH: 00bETUHEHHE, IIEPECEUCHHE, JOMIOJIHEHUE
53 CaoiicTBa oInepanui Hax MHO>KECTBAMMU: [IEPEMECTUTENBHOE,
' COYeTaTeNbHOE, PacpeeIUTEIbHOE, BKIIIOUCHUS
5 4 Hcnonp3oBanue rpaduyeckoro MpencTaBICHUs] MHOXKECTB JJISI OMUCAHHMS
' pealbHBIX TPOIIECCOB U SBIICHHM, TIPHU PEIICHUH 3a]ad.
55 W3mepenne paccenBaHus JaHHBIX. JlUcTiepcust M CTaHAAPTHOE OTKIOHEHHE
' YHCIIOBBIX HA0OPOB. J{narpamMma paccenBaHus
OrneMeHTapHble COOBITUS ciiy4aiiHOro ombiTa. CiydaiiHble COOBITHS.
56 BepositHocti coObITHHA. ONBITEI ¢ PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
' coObrtusiMu.  CiyvaiiHblii  BbIOOp. CBsI3b  MEXAY MaJOBEPOSTHBIMU
U TIPaKTHYECKU JOCTOBEPHBIMU COOBITHSIMH B TIPUPOJIE, OOIIECTBE M HAyKe
JepeBo. CBolicTBa J€pEBbEB: EIMHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE
5.7 |BHUCsSYel BEpIIMHBI, CBA3b MEXIY YWCIOM BEpPUIMH U YHUCIOM peodep.
[IpaBuno ymHoxxenus. Pemenue 3amayu ¢ momoisto rpagos
[IpotuBomnonoxkueie  coObiTHs. Jmarpamma Diinepa. OObenuHeHUe
5.8 | u mepeceuenue cooObiTHil. HecoBmectHble coObiTus. DopMynia CIIOXKEHUS
BEPOSITHOCTEN
5.9 VYcnoBuas BepoaTHOCTh. [IpaBuiio ymHoxenusi. HezaBucumbie coObITHS
[IpencraBnenue oSKcmepuMeHTa B BUAE JepeBa. Pemenwe 3amad
5.10 |Ha HaxoXJAeHHE BEPOATHOCTEH C TOMONIBIO JIepeBa  CIYy4alHOIO
AKCHEPUMEHTA, Juarpamm Jiliepa
6 ['eomeTpust
6.1 YetplpexyronpHuku. [lapamienorpamMm, €ro npu3HaKy U CBOWCTBA
6.2 | IIpsMoyronpHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOICTBA
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Tpaneuusi, paBHOOOKasi Tpameuus, €€ CBOWCTBA W  IPHU3HAKHU.

6.3
[IpssmoyroJsibHas Tpaneuus
6.4 Meron ynBoenuss meauansl. LleHtpansHas cumMmerpusa. Teopema dDaneca
' Y TeOpeMa O MPOMOPLMOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJIbHUKA U Tparneuuu. LIeHTp Macc TpeyroiabHuKa
6.6 [TonoOue TpeyronbHUKOB, Kod(hduuueHt mnomodus. [lpusHaku mnomoOus
' TpeyrojibHUKOB. [IpuMeHeHne nogo0us Mpu pelieHrny MpakTUYECKUX 3314
6.7 @opmynbl Ui TUIOHIAJAM  TPEYroJibHUKA, NapajuiesiorpamMmma, pomoa
' U TpAIeInn
6.8 CpoiicTBa momaneil reomerpudyeckux ¢uryp. OTHOLIEHHE IUIOIIAEH
' O00HBIX HUTYp
6.9 Brruncienue miomanei TpeyroJbHUKOB U MHOTOYTOJIBHAKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenune teopemsl I[ludaropa mnpu pemenun
' IIPaKTUYECKUX 3a]a4
CuHyC, KOCUHYC, TaHT€HC OCTPOTO yTIja MNPSIMOYTOJbHOTO TPEYroJbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. |pUTOHOMETPUYECKHE
dbynkuun yrios B 30°, 45° u 60°
6.12 BnucanHble ¥ IEHTpaJbHBIE YIJIbI, YrOJd MEXIY KacaTelbHOM M XOPIOW.
' VYTIibl MeXAY XOpAaMH U CEKYILIUMHU
6.13 | BnmcaHHBIC U OTIICAHHBIC YETHIPEXYTOIHHUKU
6.14 B3auMHoOe pacrnionokeHue IByX OKpyxHocTel. Kacanue OKpyKHOCTEH.

OO1ue xKacaTeNnbHbIE K IBYM OKPY>KHOCTSIM
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9 KUIACC
IIpoBepsieMble TpeOGOBaHMS K Pe3yJibTAaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl
Kon [IpoBepsieMble peIMETHBIE PE3YJIHTATHI OCBOCHUSI OCHOBHOU
IIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHMUs
pe3yabTara
1 Uucna v BBIYUCIEHUS
11 CpaBHMBaTh U YNOPSIOUMUBATH palMOHAIBHBIE W UPPALMOHAIBHBIC
' yycia
BoinoaHsaTe apudMeTuuecKre NeUCTBUS C palliOHAIbHBIMU YHCIIAMH,
1.2 coueTasl YCTHbIE M NMHCbMEHHBIC IPUEMBI, BBINOJIHATH BBIYMCICHUS
C UPPALMOHAIIBHBIMU YW CIIAMH
13 HaxonuTe 3Ha4YeHUs CTENEHEN C LENBbIMU IMOKA3aTEIIsIMA U KOPHEM,
' BBIYUCIISITh 3HAYEHUSI YHCIIOBBIX BBIPAKEHUI
14 OKkpyryiiTh ~ ACHUCTBUTENIBHBIC  YWCJA,  BBIMIOJHATH  MPUKUAKY
' pe3yJibTaTa BHIYMCIECHUM, OIEHKY YMCIOBBIX BBIPAXKEHUM
2 VYpaBHEHUs U HEPABEHCTBA
21 Pemiarb JMHEWHBIE W KBAJpaTHbIE ypaBHEHUS, YpaBHEHHS,
' CBOJSILIMECA K HUM, TPOCTEHIINE IPOOHO-pALIMOHATBHBIE YPABHEHHUS
Pemats cucTteMsl AByX JINHEWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
2.2 Y CUCTEMBI JABYX YPaBHEHH, B KOTOPHIX OJTHO YPaBHEHHUE HE SIBJIACTCS
JIMHEUHBIM
Pemarp TekcToBBIE 3a7aun alreOpanyecKuM CIOCOOOM € MOMOIIBIO
2.3 COCTaBJICHUSI YPaBHEHUS WU CHUCTEMBI JBYX YpaBHEHUW C JBYMs
MEPEMEHHBIMU
IIpoBoauTE TIPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHHH, B TOM UHCJI€ C TMPUMEHEHUEM TrpadUuuecKux
2.4 MIPEICTABICHUIN (Hanpumep, YCTaHaBJIMBAT, MMEET b0
ypaBHEHHE WJIM CHUCTEMa YpPaBHEHHUN pEIICHUS, €CIM HUMEET,
TO CKOJIBKO)
Pemate nuHEHHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300pakaTh pElICHUE HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aMMCHIBATh
peneHue ¢ IOMOIIBI0 CUMBOJIOB
26 Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPaBEHCTB,
' BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO, H300paxaTbh pELICHHUE
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CUCTCMbI HCPABCHCTB HaA YHUCJIOBOM prIMOﬁ, 3allUChIBATh PCIICHUC
C IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHBIX 3a7a4

DOyHKINU

3.1

Pacno3naBath (1)YHKHI/II/I HN3YYUYCHHBIX BHUIOB. Iloka3pIBaTh
CXCMATHYCCKH  PACIIOJIOKCHHUC Ha KOOpI[PIHB.THOﬁ IIJTIOCKOCTH

rpadukoB GpyHKIUH Buaa: y= k y= k+h yJ : y£ ax?+bx +c
X

B 3aBUCHMOCTH OT 3HAUY€HUU KOA(P(UIIMEHTOB, OMUCHIBATH CBOMCTBA
byHKIUH

3.2

[Toka3plBaTh CXEMaTUYECKU pACIIOJNIOKEHUE HA KOOPJIUHATHOM
I0CcKoCTU rpadukoB GyHKIMNA BUIA y! \5(_, y= |¥ U omuchIBaThH

cBOMCTBa QyHKIIUN

3.3

Ctpoutrb u wu300pakaTh CXEMAaTHYECKH TpapuKd KBaJAPaTUYHBIX
GbyHKIMMA, OMMCHIBATH CBOMCTBA KBaJpaTHUHBIX (YHKIHMN IO HX

rpadukam

3.4

PacnioznaBath KkBagpatuuHyto (yHKUIHMIO 1O (opMmyse, MPUBOAUTH
OpUMeEpbl KBAAPAaTUUYHBIX (YHKIUN W3 peanbHOM XU3HHU, (DU3MKH,
r€OMETPUU

Apudmernueckas U TeOMETpUUECKasi IPOrPECCUU

4.1

PacrozHaBath apu(METHUECKYI0 M TEOMETPHYECKYIO MPOTPECCHH
MIpU pa3HbIX crioco0ax 3ajaaHus

4.2

BbINONHATG BBIYMCIICHHSI C HWCIOJIb30BaHUEM (GOpMyJT NTO ujieHa
apuMeTHUeCKO M TeOMETPUYECKON MPOrpeccHii, CyMMbI NEPBBIX
NYJICHOB

4.3

I/I3o6pa>1<aTb YJICHBI ITIOCICA0BATCIIbHOCTH TOYKaMHU Ha KOOpI[HHaTHOI;'I
IIJIOCKOCTHU

4.4

Pemwars 3amaum, CBsI3aHHBIE C YMCIOBBIMH I1OCJIEIOBATEIBHOCTIMU,
B TOM 4YHCIIE 3aJa4yd W3 pEaJbHOM >XHM3HU (C HCHOJb30BAHUEM
KaJIbKYyJIATOPA, HUPPOBBIX TEXHOIOTHIA)

BCpOHTHOCTB N CTaTUCTHKA

5.1

W3Bnekath W mnpeoOpa3oBbIBaTh MHGOPMALIMIO, MPEICTABICHHYIO
B PAa3JIMYHBIX HCTOYHUKAX B BUJIE TaOJMI], JUarpamm, rpadukos,
MIPEICTABIISTH TAHHBIC B BUJIE TAOJIHII, TUArpaMm, rpaukoB
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5.2

Pemarsp 3aJa4Yd OPraHU30BaAHHBIM Hepe6op0M BApHUAHTOB, 4 TAKIKC
C UCIIOJIb30BaAHHUEM KOM6I/IHaTOpHBIX IIpaBruJI U MECTOIOB

5.3

Hcnons30BaTh OMUCATENbHBIE XApaKTEPUCTHKU 11  MAacCHBOB
YHCIIOBBIX JAHHBIX, B TOM WYHCJIEC CpEIHHEC 3HAYCHUS H MEpPHI
paccenBaHuUsI

5.4

HaxoauTh 4acTOThl 3HAYEHWM W YacTOThl COOBITHS, B TOM YHCIIE
MOJIb3YACh pe3yJbTaTaMU MPOBEACHHBIX U3MEPEHUN U HAOIIIOICHHI

5.5

HaxoauTe BEpOSTHOCTH CIy4YalHBIX COOBITUNA B M3YYEHHBIX OIBITAX,
B TOM YHCJIE B ONBITAX C PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMU
COOBITHSIMU, B CEpUSX HUCHBITAHWNA /0 MEPBOTO YCIEXa, B CEPUSX
ycnblTaHuK bepHyum

5.6

HNMeTh mpencraBieHUE O CIyYalHOW BENMYMHE M O PACHpPEACIICHUN
BEPOATHOCTEN

5.7

NmeTth mpeacTaBiIeHUE O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM W3MEHYMBOCTM M O POJIM 3aKOHA
OOJIBILIMX YUCEN B IPUPOJIE U OOIIECTBE

['eomeTpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOIUTH C MX
MOMOILIBIO PA3JIMYHBIE AJIEMEHTHI MNPSMOYTOJBHOTO TPEYTroJIbHUKA
(«pemeHue MPSMOYTOJIBHBIX TPEYTOJLHUKOB ). Haxomuts
(C TOMOIIBI KaJIbKYJSITOpA) UIMHBI M YIJIBI JUISI HETaOIMYHBIX
3HAUYCHUU

6.2

[Tonmb30BaThCs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JIJII HAXOXIEHUS COOTHOIIECHUU
MEK]ly TPUTOHOMETPUUECKUMU BEIIMUMHAMU

6.3

Hcnonb30BaTe TEOpEMBbI CHHYCOB M KOCHUHYCOB JUISI HAXOXKICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA («PELICHUE TPEYTOJIbHUKOBY),
MIPUMEHSATH UX IIPU PELICHUU T€OMETPUUECKUX 3a70a4

6.4

Brnagetr moHATHSAMH TIpeoOpa3oBaHUS MOJO00HMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (puryp. Ilomb3oBaThCs CBOMCTBAMHU TOIOOMS
MPOU3BOJIBHBIX (DUTYpP, YMETh BBIYHCIATH JIJIUHBI U HAXOJIUTH YTJIbI
y o1o0HbIX ¢uryp. [IpumMeHsITh CBOICTBA OI00MS B MIPAKTHUECKUX
3amad4ax. YMEThb TPUBOAUTH MPHUMEPHl  MOJOOHBIX  (UTYp
B OKPY’KaIOIIeM MHUPE

6.5

[Tonp30BaThCs TCOpEMaMH O IIPOU3BCACHHUHN  OTPE3KOB  XOPU,
O IIPOU3BCACHHUHU OTPE3KOB CCKYIIINUX, O KBAAPaTe KacaTeJIbHOU
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6.6

Ilonp30BaTbCcst ~ BEKTOpaMM, IIOHUMATb UX  I'€OMETPUYECKUN
U (U3NYECKUN CMBICH, MPUMEHSITh UX B PEHICHUU T'€OMETPUYECKUX
U Qusndeckux 3angad. [[puMeHsTs CKaIsipHOE TPOU3BEICHUE BEKTOPOB
JUISl HAXOKJICHUS JUIMH U YTJIOB

6.7

ITonp30BaThCs MCTOZOM KOOPpAWMHAT Ha IINIOCKOCTH, IMPHUMCHATH €TI0
B PCHICHUHN I'COMCTPHUIYCCKHUX U INPAKTUICCKUX 3aJaY

6.8

Biagers NOHATHAMU — IIPAaBUJIBHOIO  MHOIOYIOJIBHUKA,  JUJIMHBI
OKPY’KHOCTH, JUIMHBI AYTM OKPYKHOCTH M PaJWaHHOM MeEphl yIua,
YMETh BBIUHCIATH IUIOMIAAb Kpyra M ero yacred. I[Ipumensars
IIOJIyYEHHBIE YMEHUS B IIPAKTUYECKUX 3aa4ax

6.9

HaxoauTh ocu wiin EHTPbl CHMMETPUU (QUTYD, IPUMEHSTD JBUKEHUS
IJIOCKOCTH B MPOCTENIINX CITydasx

6.10

[IpuMeHATh TOJMydYeHHBIC 3HAHUS HAa TPAKTHKE — CTPOMTH
MaTeMaTHYECKUe MOJCNN JIIS 33734 peabHON >KU3HHU U MPOBOJIUTH
COOTBETCTBYIOIIME  BBIYMCICHHUS C  TNPUMCHEHHEM  IOJ00HS
U TPUTOHOMETPUYECKHX (YHKIHUH (TIOIB3YsICh, TNIE€ HEOOXOIHMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMblie 3JIeMEHTBI COAECPKAHUSA

Kon [IpoBepsieMbIl AIEMEHT COAEPKAHUS
1 Yucna ¥ BEIYUCICHUS
11 PanmonanbHbie yncia, UppalMoHaIbHbIC YUCiIa, KOHEUHbIE U OECKOHEUHBIC
' JIECATHYHBIE TPOOH
MHOX€ECTBO JIEUCTBUTEIBHBIX YHCEN, JECUCTBUTEJIBHBIC YHUCIA Kak
19 OCCKOHEUHBIE JEeCATHUYHBIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXIY MHOMXKECTBOM JICMCTBUTEJIBHBIX YUCE M KOOPAWHATHOU MPSIMOM.
CpaBHEHHE AEHCTBUTEIBHBIX YHACEI
1.3 Apudmernueckue AeHCTBUS ¢ ACHCTBUTEIHHBIMU YUCIaMU
N3mepenus, npuOImKeHus, ONEHKH. PasMepbl 0OBEKTOB OKPYKAIOIIETO
14 MHUpa, IIUTEIBHOCTh TMPOIIECCOB B OKpykaromiem mwupe. [IpubmmkenHoe
' 3HAUYEHHWE BEJIUYMHBI, TOYHOCTH MNpUOMKeHHus. OKpyrieHue 4YHcell.
[IpukuaKa 1 OLEHKA PE3yIbTATOB BEIYMCICHUIN
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 | YpaBHeHUS C OJHOU MEPEMEHHOM
2.2 JluneriHOe ypaBHeHHE. PenieHne ypaBHEeHUN, CBOISIIMXCS K TUHEHHBIM
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2.3 | KBagpartHoe ypaBHeHue. PelieHne ypaBHeHHH, CBOIAIIMXCS K KBaJAPATHBIM

24 bukBagpatHoe ypaBHeHue. IIpuMepbl pelleHUsT ypPaBHEHUH TPEThEU
' U YETBEPTOM CTENEeHEH pas3sioKeHHUEM Ha MHOXKUTEIN

2.5 | Pemenue n1poOHO-pallMOHANILHBIX YpaBHEHUN

2.6 | Cuctembl ypaBHEHHI

2.7 | YpaBHeHHE C IByMs IEPEMEHHBIMU U €ro rpapuK

2.8 | Pemenue cuctem ABYX JMHEHHBIX YPaBHEHHUM C IByMs IEPEMEHHBIMU

29 Pemenue cuctem ByX ypaBHEHUH, OJTHO U3 KOTOPBIX JTUHEUHOE, a Ipyroe —
' BTOPOM CTENEHU

2.10 | I'paduyeckas MHTEpIpETALINUS CUCTEMbI YPABHEHUN C JBYMS IEPEMEHHBIMU

2.11 | PemeHue TEKCTOBBIX 3a/1au areOpandecKuM CIocoooM

2.12 | YucnoBbie HEpaBEHCTBA M UX CBOMCTBA

2.13 | Pemenue MMHEWHBIX HEPABEHCTB C OHOU ITEPEMEHHOM

2.14 | Pemienue cucTeM JIMHEWHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.15 | KBagpaTHble HEpaBEHCTBA

516 ['padmyeckas uHTEpHIpeTaMsI HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
' IEPEMEHHBIMH
3 OyHKIUN

31 KBaaparuunas ¢ynkuus, ee rpaduk u cBoiictBa. [lapabomna, KoopauHATHI
' BEPIIMHBI Tapa0dOJIbl, 0Ch CHMMETPHH MapaboIbl

3.2 | I'paduku pynkimii y = kX, y = kx + b u ux cBoiictBa

3.3 syl Ko .
: I'padukn dyukiwii Y . Y = X° 1 UX CBOMCTBa

3.4 | I'paduxu bynkuuii y I »\ﬁ(_, Y = |X| 1 ux cBo¥icTBa
4 YucoBble MOCIeI0BaTeIbHOCTH

Omnpenenenue M CcHocoObl 3agaHUS YHCIOBBIX TOCTEIOBATEIBHOCTEH.
4.1 3agaHue TOCJENI0BATEIbBHOCTH PEKyppeHTHOM (opMysoit u  dopmyioit
N-TO 4ieHa

42 Apudmernueckas nporpeccusi. dopmynbl nro wieHa apupMeTUYecKou
' MPOrPECCUH, CyMMBI TEPBBIX NUJICHOB

43 ['eomerpuueckas mnporpeccus. PopMyabl IO WieHAa TI€OMETPUYECKOU

MPOrPECCUU, CyMMBI IEPBBIX NUJICHOB
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N3o0paxenue 4aeHOB apu(PMETHUECKOW M TEOMETPUUYECKOM Mporpeccuit

4.4 TOYKaMH HAa KOOPAWHATHOM IUIOCKOCTU. JIMHEMHBIN M 3KCIIOHEHIUAIbHBIN
poct
4.5 CI10’HBI€ TPOLECHTHI
) BeposATHOCTh U cTaTUCTHKA
[IpencraBnenne MaHHBIX B BHJAE TaOnWI, JguarpamMM, Tpadukos,
5.1 UHTEpIpeTalusl JaHHBIX. YTEeHHe U TMOCTPOCHHUE TaOJull, JuarpaMmm,
rpauKoOB MO peabHBIM JJAHHBIM
5.2 [lepecranoBku u akTOpUaT
5.3 CoueTraHus M YUCIIO COYETAaHUI
5.4 Tpeyronsuuk [lackans. Pemienne 3a1a4 ¢ MCoap30BaHUEM KOMOUHATOPUKHU
55 ['eomerpuueckass BeposATHOCTb. Ciy4yallHbI BBIOOp TOYKM W3 (QUTYPBI
' Ha MJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTHU
5.6 HcnsiTanue. Ycnex u Heynada. Ceprs HCIIBITAHUM 10 IIEPBOTO yCIIeXa
5 7 Cepust ucneitanuii bepuymnu. BepositTHocTH cOOBITHI B CepUM MCTIBITAHUN
' beprym
5.8 Cry4daiiHasi BeIMUMHA U pACcpeIeTIEHUE BEPOSATHOCTEN
59 MaremaTudeckoe OXxuaaHue U gucnepcus. [Ipumepsl mMaTemMaTHyeCcKOro
' OKHJIAHUSI KaK TEOPETUUECKOTO CPEAHErO 3HAUEHUS BETMUHHBI
510 MaremaTu4ecKkoe OXHUJIAaHUE U JIUCIIEPCUA CIyYalHOW BEJIMYUHBI «UUCIIO
' YCIIEXOB B CEpUU UCTIBITaHUN bepHyum»
511 [TonsaTre o 3aKoHE OONBIIMX YHcell. M3MepeHne BeposSTHOCTEH C ITOMOIIBIO
' 4acTOT. PoJib ¥ 3HaUeHHE 3aKOHA OOJIBIITUX YHCEN B IPUPOC U 00IIEeCTBE
6 ['eomerpus
6.1 Cunyc, xocuHyc, TaHrenc yrimoB or O pgo 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbl MPUBEACHUS
Pemienue TtpeyronpHUkoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pelienne mpakTUYECKMX 3a7ad C HMCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB
U TEOPEMbI CUHYCOB
6.3 [IpeobpazoBanue mogodus. [lomo6ue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema O NPOU3BENECHUU OTPE3KOB XOPJl, TEOPEMbl O MNPOU3BEICHUU
' OTPE3KOB CEKYIIHX, TEOPEMa O KBaApaTe KacaTelbHOU
6.5 Bektop, J1nuHa  (MOIyJib)  BEKTOpa, COHANpPABICHHBIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAIIPABJIICHHBIC BCKTOPbI, KOJUIMHCAPHOCTL BCKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpAllMKU HAI BCKTOPAMMH. Paznoxxenue BCKTOpPa
10 ABYM HCKOJIJIMHCAPHBIM BCKTOpaAM

KOOpI[I/IHaTLI BCKTOpA. CKaJ'ISIpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHHC

6.6
JUTS. HAXOXICHUS JJIMH U YTJIOB
JlexkapTOBBI KOOPAUHATHI Ha TNIOCKOCTH. Y PaBHEHUS MPSMOU U OKPYKHOCTH
6.7 | B KOOpaWHATAX, MEPECCUCHUE OKPYKHOCTEH U MPSAMBIX. MeToa KOOpIuHAT
U €r0 MPUMEHEHHE
6.8 | IIpaBuibHBIC MHOTOYTOIBHUKHI
6.9 JnuHa okpyskHocTH. ['pagycHas u paauaHHas Mepa yIiia, BEIYUCICHUE JUTUH
' JyT OKPYKHOCTEH
6.10 |Ilnomanpk kpyra, CeKTOpa, CErMEHTa
6.11 JIBUKEHMsI TUIOCKOCTU U BHYTPEHHUE CUMMETpuu (uryp (djeMeHTapHbIe

npenacrasienus). [TapamnensHsiii nepenoc. [loBopot
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NEPEYEHD (KOJUP®UKATOP) IPOBEPAEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA U DJIEMEHTOB
COJEPXAHUA ITO MATEMATHUKE

J11st mpoBeZIeHUs] OCHOBHOT'O TOCYAapCTBEHHOIO 9K3aMeHa 10 MaTeMaTHKe (J1anee —
OI'D mno wmaremMaTHKe) UCHOJB3YETCs TMepedeHb (KoaudUKaTop) MpOBEpsSEMbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOCHMSI OCHOBHOM 0Opa3oBaTEIbHOM IMPOTPaMMBbI

OCHOBHOI'O 06III€FO O6pa3OBaHI/IH " 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha OI'D mo mMaremaTuke TPeOOBAHUS K pe3yJibTaTaM OCBOCHHUA
OCHOBHOM 00pa30BaTeJIbHOM NMPOrPaMMbl OCHOBHOI'0 00111€r0 00pa3oBaHuUs

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro
obOpazoBanust Ha ocHoBe PI'OC

1

YMeHne oIepupoBaTh IMOHATHSIMH: MHOXECTBO, ITOJMHOXECTBO,
orepanui HaJ MHOXXECTBAMH; YMEHHE OICPUPOBATH ITOHSATHUSIMU:
rpad, cBs3HBIA Tpad, AEepeBO, IUKI, MPUMEHATh WX TPU PEIICHUU
3aJla4y; YMEHHE UCIOJb30BaTh Iparueckoe MpeICTaBICHNE MHOXKECTB
JUTSI OTTUCAHUS PEATTbHBIX MPOIIECCOB U SIBIICHHUA, TIPH PEIICHUH 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMHU: OIPEACICHUE, aKCHOMA, TeOpeMa,
JI0OKa3aTebCTBO; YMEHHE pPAacCllO3HaBaTb WMCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, NPHUBOJWUTH IPUMEPBI M KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUM

YMeHne onepupoBaTh MNOHATUSIMU: HATypajdbHOE YHUCIIO, IMPOCTOE
M COCTAaBHOE YMCJIO, JCIMMOCTh HATYPAJIbHBIX YHCEI, MPU3HAKU
JETUMOCTH, TIeJI0E YHCIIO, MOAYJh YHCa, OOBIKHOBEHHAs IpPOOh
U JeCATUYHAS APOOh, CTAHAPTHBIN BUJI YKCIIA, PAIMOHATBHOE YHUCIIO,
UPpPALMOHATBFHOE YHUCIIO0, apu(PMETUYECKUN KBaJPATHBIM KOPEHb;
YMEHHUE  BBINOJHATH  JEWCTBHS C  YMCIAMH, CpaBHUBATh
M yIOOPSA0YMBATH YMCIA, NPEACTABISATH 4YKCIa HAa KOOPJIAWHATHOM
NpSIMOM, OKPYIVIATh YMCJIA; YMEHUE JeNaTh MPUKUAKY U OLIEHKY
pe3yJibTaTa BIYMCIECHUN

YMeHue onepupoBaTh MOHATUSIMU: CTENEHb C IIEJIbIM IOKa3aTeleM,
apu(pMeTUYeCKUi KBaJPATHBI KOPEHb, MHOTOWIEH, ajireOpanyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEeneHU
OOJIbIlIE €IUHUIBI; YMEHUE BBIMIOJHATH pacyeTsl 1Mo Gopmysam,

138



Pabovast nporpamma | Maremaruka. 5-9 knaccel (60a30BbIii YPOBEHB)

npeoOpa3oBaHus  LENbIX, JPOOHO-pAllMOHANBHBIX  BBIPAKEHUUN
Y BBIPAKEHUN C KOPHSAMH, PA3j0KEHUE MHOIOUYIEHA HAa MHOYKUTENH,
B TOM 4YHCJIE€ C HCHOJb30BaHHEM (GOpMyNl Pa3HOCTH KBaJIpaToB
U KBaJjpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMH: YUCIOBOE PABEHCTBO, YPABHEHUE
C OIHOM IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOM; YMEHHE PEIIAaTh JIMHEWHBIE U KBAJPATHBIE YPABHEHHUS,
JTpOOHO-paIlMOHATBHBIE YPABHEHHSI C OJTHOM MEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEUHBIX YPABHECHUH, JTUHEWHBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJlpaTHbIE M JpOOHO-pallMOHANbHBIE HEPABEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUX IPEAMETOB
M TPAaKTHYECKMX 3aJad; yMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpSMyI0 U KOOPAMHATHYIO IUIOCKOCTb JJISi M300pa)KEHUS pelIeHUN
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: GYyHKIUSA, TpadUK GyHKIHUH, HYJIA
byHKIMH, IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHusi, yObIBaHMs, HaWOOJbIIEe W HAUMEHbIIEE 3HAYCHUS
byHKIMY; yMEHHE OIIepUpPOBATH HNOHATUSAMU: npsimas
NPONOPLMOHATBHOCTh,  JUHEHHas  (QyHKUMS,  KBaJapaTH4YHas
GyHKUHMs, oOpaTHas MNPONMOPIMOHAIBHOCTh, Mapadoia, Turepooa;
yMEHUE CTpouTh rpapuku (yHKUUNA, HCIONB30BaTh TrpaduKu
JUIA  ONpEAENICHUs]  CBOWCTB  IPOLECCOB M 3aBUCUMOCTEH,
JUIA pelIeHusl 3a/ad M3 JAPYruxX Y4eOHBbIX NPEIMETOB U pealbHON
KU3HU; YMEHHME BbIpaXaThb (OPMyTaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

Ymenue ONEPUPOBATH MTOHATHSIMU: MOCJIEN0BATENBHOCTD,
apumeTnyeckas U TeoMEeTpUYecKas  NPOrpeccHH;  yMEHHE
UCMOJIb30BaTh CBOWMCTBA IMOCIIENOBATENBbHOCTEN, (DOPMYIBI CyMMBI
U O0IlIero ujieHa Mpu penieHuy 3ajad, B TOM YUCIIE 3a7a4 U3 APYTux
y4eOHBIX NMPEAMETOB U pealbHON KU3HU

YMeHue pemaTh 3a/ladyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLIEHTHI,
JOJIM U YacTW, [BIXKEHHE, paboTy, LEHy TOBapOB M CTOMMOCTH
NOKYIIOK M yCITYT, HAJIOTH, 33/1a4d U3 00JaCTH YIPABICHUS JTUYHBIMU
U CceMeWHbIMH ()MHAHCAMH);, YMEHHE COCTaBIISITh BBIPAKECHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHMIO 33Ja4H,
UCCIIEZIOBATh MOJYYEHHOE PEIICHNUE U OLIEHUBAThH MPABIONOA00HOCTh
IIOJIyYECHHBIX PE3yJIbTATOB

YMeHue onepupoBarh NOHATUAMHU: (PUTYpa, TOUKA, OTPE3OK, MpsiMasi,
Jyd, JOMaHasi, yroJjl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
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U PABHOCTOPOHHHUM TPEYTOJbHUKHU, MNPSIMOYTOJIbHBIA TPEYrOJIbHUK,
MeanaHa, OUCCEKTpPHCa U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
napajuieiorpaMM, pomO, MPsSMOYTOJbHHK, KBaJpar, Tparmelus,
OKPYXHOCTb, KpYT, KacaTellbHasl; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
durypamu; ymeHue pemiath 3aJayd, B TOM YHUCJIE U3 MOBCEIHEBHOMN
JKW3HU, HA HAXOXKJICHHE N'€OMETPUUYECKUX BEIUYUH C MPUMECHEHHEM
M3YUYEHHBIX CBOMCTB (huryp u (HaxkTos

10

YMeHue onepupoBaTh MOHATHSAMHU: PAaBEHCTBO (QUIyp, PaBEHCTBO
TPEYroJIbHUKOB; MapajuIeIbHOCTh U NEPHEHAUKYJSAPHOCTh MPSMBIX,
yIol MEXAY MpSMBIMHU, MEPHEHAUKYJSApP, HAKIOHHAS, NPOEKIUs,
nonobue puryp, noJoOHbIE TPEYTOIBHUKHA, CAMMETPHS OTHOCUTEIBHO
TOYKM W TPSIMOI; YMEHHUE paclo3HaBaTb PABEHCTBO, CUMMETPHUIO
U noaobue ¢uryp, napauieaIbHOCTh U MEPIEHIUKYISIPHOCTh MPSIMBIX
B OKPY’KarOILIEM MHpE

11

YMeHue onepupoBarth TMOHSATHSIMH: [UJIMHA, PACCTOSIHUE, YIOJ
(BeMUMHA YIIa, CHHYC M KOCHHYC yIJIa TPEYroJbHHUKA), IIOMIAIb;
yMEHHE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKPY KaroIeM
MHpE; YMEHHE TPUMEHATh (OPMYJIbl TIEpUMETpa H ILIOIIAJH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M ITUIOIIAIU Kpyra, oobema
MPSAMOYTOJBHOTO TAapaJICICNNUNE]a; YMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHHUS
JUTS BBIYUCJIEHUS JIUTUH, PACCTOSTHUM, TTIOIIAJIET

12

YMeHune u300paxkarth IUIOCKME (UIypbl M HUX KOMOMHALIWH,
NPOCTPAHCTBEHHbIE (DUTYpHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M BJEKTPOHHBIX  CPEICTB IO  TEKCTOBOMY
WM CUMBOJIBHOMY OIHCaHHUIO

13

YMeHne onepupoBaTh  IMOHSATHUSIMH: NPAMOYIOJbHAsl CHCTEMA
KOOPAWHAT, KOOPJAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpAa HA YHUCJIO, CKaJIspHOE MPOU3BEICHUE
BEKTOPOB; YMEHHME HCMOJIb30BaTh BEKTOPbl W  KOOPAMHATHI
JUJIS1 IPEACTABJIEHUS JAHHBIX U PEIICHUA 3a1a4, B TOM YUCJIE U3 JPYTUX
y4eOHBIX MTPEAMETOB U PEaThbHOU KU3HU

14

YMeHue onepupoBaTb IOHATHUSIMM: CTOJOMKOBBIE U KpPYIOBBIE
auarpammbl, TaOmuIBl, cpeaHee apudmeTrudyeckoe, MeEAHaHa,
HanOoJbllIee U HaMMEHbIIIee 3HAUEHUs, pa3Max YHMCIOBOTO0 Habopa;
yMEHHE WU3BJIEKaTb, HMHTEPIPETUPOBATb U  MPEOOPa3OBHIBATH
uHbOpMaIMIO, TPEACTABICHHYI0 B Ta0lMIax U Ha Jguarpammax,
OTPAXXAIOU[YI0 CBOWCTBA W XAPAKTEPUCTUKH pEATbHBIX MPOLECCOB
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U SBICHUM; YMEHUE pPAClO3HABAThb M3MCHYMBBHIC  BECIMYMHBI
B OKpYKaloIlleM MHUPE

15

YMeHue ornepupoBaTh MOHATHUAMH: CIIyYaWHBIH OIBIT (CIIy4YalHBIHN
AKCTIIEPUMEHT), JJIEMEHTApHOE COOBbITHE (PJIEMEHTApHBIH HCXO.M)
CIy9afHOTO OIIbITa, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaxXOJHWTh BEPOSITHOCTH CIIyYalHBIX COOBITHII B ONBITax
C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMUA COOBITHSIMHU; YMEHHUE PEIIaTh
3a/layd METOJOM OPIraHHM30BAaHHOIO Mepedopa W C MCHOJIb30BaHUEM
npaBujia YMHOXXCHUS; YMEHHE OILICHHUBATh BEPOSTHOCTU PEaTbHBIX
COOBITUN U SIBJICHUM, MOHUMATh POJb MPAKTUYECKH JTOCTOBEPHBIX
U MaJOBEPOSATHBIX COOBITMH B OKpYXKalollleM MHUpPE U B JKU3HH,
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIMX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBIICHUSX

16

YMeHue BbIOMpaTh MOAXOIAIIMNA M3YYEHHBIM METOHA ISl PelICHUS
3a7a4u, NPUBOAUTH IMPUMEPBl MATEMATHUYECKHX 3aKOHOMEPHOCTEUN
B IIPUPOJIE U )KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTUKHU
B HCKYCCTBE, OIMCHIBATh OTACIbHBIC BBIJIAIOIMIMECS PE3YJIbTATHI,
MOJIYYEHHBIE B XOJIC€ Pa3BUTHSI MATEMAaTUKHA KaK HAyKW, IMPUBOIUTH
MIPUMEPHI MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OT€UECTBEHHOMN
Y BCEMUPHOU UCTOPUU

IlepedeHb 3J1eMEHTOB coJep:kaHus, NpoBepsieMbIX Ha OI'D Mo maTemaTuke

Kon [IpoBepsieMblil 3JIEMEHT COAEPIKAHUS
1 Yucna u BEIYUCIICHUSA
1.1 Harypanbnbie u niensie uncna. [IpusHaku JeIMMOCTH HETbIX YUCET
1.2 OOBIKHOBEHHBIE U JCCATUYHBIE JPOOM, TIPOLICHTHI, OECKOHEYHBIC
MepUOANIECKUE IPOOH
1.3 | PanuonanbHble yucna. ApupMeTHUYECKHE ONepalru C PpaldOHATbHBIMU
qucIaMu
1.4 JleticTBuTenbHBIC YCciia. ApuMETHIECKUE OTIepaIiy C ICUCTBUTEIIBHBIMU
YHUCIAMH
1.5 | IIpubnuxeHHBbIC BBIYUCICHUS, TIPABHJIA OKPYTJICHUS, MIPUKUAIKA U OIEHKA
pe3yJibTaTa BBIYACICHUN
2 AnreOpanyecKkue BbIpaXKEHUs
2.1 BbykBeHHbIe BhIpakeHUs (BBIPAKCHHS C TIEPEMEHHBIMHU )
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2.2 | Crenessb ¢ uenbiM nokasareneM. CTeneHb ¢ palMOHAILHBIM MOKa3aTelIeM.
CBolicTBa CTENEHH
2.3 | MHorouyieHbl
2.4 | AnreGpandeckas 1poOb
2.5 | Apupmerndeckuii KOpPEHb HaTypaJabHOU CTEIEHHU. JeiicTBus
¢ apu(pMETHIECKIMH KOPHSIMU HATypaJbHON CTETICHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 |Lensle u apoOHO-paloHaIbHbIE ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH
YpaBHEHUI
3.2 | llensie u aApobHO-panmoHanbHble HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pernrenne TeKCTOBBIX 3a1a4
4 YucnoBble NOCIE10BATEIBHOCTH
4.1 |IlocaenoBaTenbHOCTH, CIOCOOBI 33aHUsI IOCIE0OBATEILHOCTEH
4.2 | Apudmernyeckass m TeomeTpuueckas mporpeccur. Dopmyna CIOKHBIX
IPOLICHTOB
3) OyHKIIMN
5.1. | ®ynkuusa, cnocodbl 3amanus ¢Gyskuuu. [paduk  dyHkmuu. OO0nacTh
OmpefeNieHNus W MHOXeCTBO 3HaueHud ¢GyHkimuu. Hymn Qyskuum.
[TpomexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOoMeXyTKH MOHOTOHHOCTH (DYHKIIWH.
Makcumymbl W MHHUMYMbl QyHKuMH. HauOosnbliee M HauMeHbllee
3HaYeHHe PYHKIMN HA TIPOMEKYTKE
6 KoopauHatsl Ha TpsIMOM U TIJIOCKOCTH
6.1 KoopaunaTtHas npsmas
6.2 | JlekapTOBbI KOOPJIMHATHI HA MJIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpudeckue GUrypsl 1 KX CBONCTBA
7.2 TpeyronbHuk
7.3 | MHOrOyroiabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 | 3mepeHne reoMeTpUYECKUX BEITUYHH
7.6 | BekTophl Ha MIJIOCKOCTH
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8 BeposaTHOCTh M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 | BepositHOCTB
8.3 | KomOunatopuka
8.4 MHoskecTBa
8.5 |I'padn
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