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@enepasibHas pabouas mporpamMma Io ydyeOHOMy mpeaMery «Marematuka»
(6a3oBbIil ypoBeHb) (mpeameTHass obmacTh «MaremaTuka W uH(pOpMaTuka») (masuee
COOTBETCTBEHHO — IMPOrpaMMa [0 MaTEMATHUKE, MATEMATHKA) BKIIOYAET MOSICHUTEIbHYIO
3alUCKY, COJEp)KaHWE OOYYEHMs, IUIAHUPYEMBIE pPEe3yJlbTaTbl OCBOCHUS INPOTPaMMBbl
Mo  MaTeMaTuke, TeMaTHYeCcKoe IUIAHMPOBaHUE, TepedeHb  (KOAu(UKaTop)
pacupeneNeHHbIX MO KiaccaM IPOBEPSEMBIX TPEOOBAHMI K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs U 3JIEMEHTOB
collepKaHUsl MO MaTeMaTuKe, MepedyeHb (Koau(puKaTop) MpOBEPSIEMBIX TpeOOBaHUMI
K pe3yJibTaTaM OCBOCHMS OCHOBHON 0Opa30BaTENbHOM MPOrpaMMbl OCHOBHOI'O OOLIETO
oOpa30BaHMsI U AIIEMEHTOB COAEPKaHU 110 MaTEMATHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wmarematuke Juid oOyuaromuxcss 5-9 kiaccoB pazpaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamMme Mo MareMaTUKE YUTE€HbI UJIEH U TOJIOKEHUS
KOHIICNIMU Pa3BUTHS MaTeMaTHYecKoro oopasoBanus B Poccutickoit deneparum.

[IpeameToM MaTeMaTHKU SABISIOTCS PYHIaMEHTAIbHbIE CTPYKTYPbI HAILIETO MUPA —
IIPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHBIE OTHOIICHHUA (OT MPOCTEHUIINX,
YCBaMBAEMbIX B HENOCPEJICTBEHHOM OIbBITE, 10 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHUS HAYUYHBIX U MPUKIAIHBIX UeH). MaremaTudeckue 3HaHus 00eCeYBarOT
MMOHMMAaHUE MPUHLUIOB YCTPOWCTBA U HCIOJb30BAaHUA COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHMIO COLMAIBHOM, SKOHOMMYECKOM, MOJATHYECKON
uH(popManuu, NalOT BO3MOXKHOCThH BBIMOJHATH PACUEThl U COCTABISTH aJTOPUTMBI,
HAXOJIUTh ¥ IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUYECCKUMH MPUEMAMU T€OMETPUIECKUX
M3MEPEHU U TMOCTPOEHUM, YUTaTh MHPOPMALIUIO, MPEACTABICHHYIO B BHUJAE TaOJIHIL,
auarpaMM M TpauKoB, JKUTb B YCJIOBHSIX HEONPEACIIEHHOCTH M TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuenne marematvku (QopMupyer y OOydyaroluXcs MaTeMaTH4YeCKUH CTHIIb
MBIIUICHHUS, TIPOSIBIISIONTUICS B OMPENEIEHHBIX YMCTBEHHBIX HaBbikax. OOydarommecs
OCBaMBAaIOT TaKWe€ NPUEMbl W METOJAbl MBIIUJICHUS, KaK HWHIYKIUS W JACAYKIUA,
000011IeHNe U KOHKpETH3alus, aHaJIU3 U CUHTE3, KJIacCU(UKAIUI U CUCTEMATU3ALIMS,
abctparupoBanue U aHaIorus. OOBEKTH MATEMATHUYECKUX YMO3AKIIOUEHUH, PAaBUIIa X
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTHYECKHX IMOCTPOCHHM, CIIOCOOCTBYIOT
BbIpabOTKEe yMeHHsI (OPMYIMpPOBAaTh, OOOCHOBBIBATH M JOKAa3bIBATh CYXKACHHS, TEM
caMbIM pa3BUBAIOT JIOTUYECKOE MbllUIeHHe. M3yuenne martemaTuku oOecreduBaeT
(GhopMHUpPOBaHNE AITOPUTMHUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCHHUTAHUE yMEHUIN
JEHUCTBOBAaTh MO  3aJlaHHBIM  aJITOPUTMaM,  COBEPLICHCTBOBATb  W3BECTHbHIC
U KOHCTpPyHUpOBaTh HOBble. B mporecce pemieHus 3agady — OCHOBHOM Y4eOHOM
NEATEeIbHOCTH HAa YPOKax MAaTEeMAaTHUKU — Pa3BUBAIOTCA TBOpYECKass W MPUKIIAIHAS
CTOPOHBI MBIIIICHUSL.
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OOyueHre mMaTeMaTUKE JAaeT BO3MOXKHOCTh Pa3BUBATH y 00yYarolUUXcsl TOUYHYIO,
parMoHANbHYI0O U WH(POPMATUBHYIO peYb, YMEHHE OTOMPATh HAamMOOJIee MOIXOISAIINE
A3BIKOBBIC, CHMBOJHYECKHE, TrpauuecKkue CpencTBa ISl BBIPAKEHUS CYXKICHUHN
Y HaIJISIAHOTO UX MPEICTABICHUS.

[Ipy m3yyeHMM MaTeMaTHKH OCYLIECTBISETCA O0Ilee 3HAKOMCTBO C METOJaMU
NO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUSAMHU O MPEAMETE U METOJAX MAaTEMATHUKH,
UX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MAaTEMATHUKH JIJIS1 PEILICHHS] HAYYHBIX Y IPHUKJIAJIHbBIX 331a4.

[IpuopureTHpiMu 1EIIMU OOy4YeHHsI MaremaTuke B 5—9 Kiaccax SBISIOTCS:

dbopMHpOBaHHE IEHTPAIBHBIX MAaTEeMaTHYECKUX TOHSITHHN (YHCIIO, BEIUYMHA,
reoMerpuyeckas ¢urypa, mnepeMeHHasi, BEpOSTHOCTb, (DYHKIHS), OO0eCreYrBaIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 0OPa30BaHUsl 00YUarOIIUXCS;

HOJBEJCHUE OOy4yaroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKHU U OKPY’KAIOIIEr0 MUpPA, TOHUMAaHUE MAaTEMATUKU KaK 4acTu
oO1Iel KylbTyphl YEIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYalIbHBIX W TBOPYECKUX CHOCOOHOCTEH o00ydarommxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUH, KPUTUUYHOCTH MBILUICHHUS,
MHTEpeCa K U3YUEHUIO MaTEMATHKUY;

(dopmupoBaHre (PYHKIIMOHATIBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh NPOSBICHUS MAaTEMaTHYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEU
B pealbHbIX >KU3HEHHBIX CUTyalUsX M NPU HU3YYEHUH JAPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHUCHUMOCTE W 3aKOHOMEPHOCTEH, (QOopMylIHpoBaTh HUX Ha A3BIKE
MaTreMaTHKd M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIH, IPUMEHITh OCBOEHHBIN
MaTeMaTUYeCKUl ammapaT JUisi pelleHus MPaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATh MOJYyYEHHbBIE PE3YJIbTATHI.

OCHOBHBIE TUHUU COJEPKAHMSI POTPAMMBI 110 MaTeMaThke B 59 kitaccax: «Hucna
M BBIUMCICHHUS», «Anredpa» («AnreOpanyeckue BbIpAXKEHUS», «YpaBHEHUS
U HepaBeHCTBay»), «Dyukmumy, «l'eomerpus» («I'eomerpuueckne Qurypsl m ux
CBOMCTBa», «M3MepeHre reoMeTpuuecKruX BEJIUYUH»), «BeposiTHOCTh U CTaTUCTHKAY.
JlaHHbIE JIMHUM Pa3BUBAIOTCS MapajlieNIbHO, KaX/aas B COOTBETCTBHUH C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJHa OT JApYyrod, a B TECHOM KOHTAaKTe
U B3aMOJICUCTBUHU.

CopepxaHue mMporpaMMbl M0 MaTeMaTUKe, paclpe/ielIeHHOE M0 rojaM o0yueHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MNPUHIMIHAIbHBIM
BolpocaM  oOydJaronuecs  oOpamaiuch  HEOJHOKPAaTHO, 4YTOOBI  OBJIAJICHUE
MaT€MaTUYECKUMHU TOHATHSMU UM HABbIKAMHM OCYILECTBIBUIOCH IOCIEI0BATEIBHO
U TOCTyNaTelbHO, C COOJIIOACHUEM MpPUHIUIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOYAJIMCh B OONIyI0 CHCTEMY MaTeMaTHYE€CKUX MPEJCTaBICHUN O00yJarommxcs,
pacupss ¥ yriyoJsisst ee, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00513aTE€IbHBIM YYEOHBIM
peIMEeTOM Ha YpOBHE OCHOBHOTO o0iiero odpasoBanus. B 5-9 knaccax maremartuka
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TPAJAUIIMOHHO U3YYaeTCs B paMKax CJIEAYIOIIMX y4eOHbIX KypcoB: B 5—06 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Airedpa» (BKJItouas 371€MEHThl CTaTUCTUKU
u Teopun BeposTHocTel) n «l'eomerpusi». IIporpammoil mo maTeMaTUKE BBOIAUTCS
CaMOCTOSTENbHBIN YueOHbINH Kypc «BeposiITHOCTh U CTATUCTUKAY.

OOmiee 9MCIIO YacoB, PEKOMEHIOBAHHBIX [IJI1 M3YyYCHHsS] MAaTeMaTHKH (0a30BBIN
YpPOBEHb) Ha YpPOBHE OCHOBHOIO 00ImIero obpaszoBanus, — 952 wyaca: B 5 kjacce —
170 4gacoB (5 wacoB B Hepemwo), B 6 kimacce — 170 dacoB (5 4yacoB B HEJEIIO),
B 7 kiacce — 204 gaca (6 gacoB B Heemn0), B 8 kinacce — 204 Jaca (6 yacoB B HEJEIIO),
B 9 xacce — 204 gaca (6 yacoB B HEJCIIO).
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIKCHHC 06y‘IaIOHlI/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCIMCTHBIX H IPCAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIbTATOB OCBOCHHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3yibTaTbl  OCBOGHHMS  MPOTPaMMbl 1O  MaTeMaTHKe
XapaKTepPU3YIOTCS:

1) maTpuoTHYECKOe BOCITUTAHME:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAIIEMY POCCHMCKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaTEMaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJb30BAHUIO 3THUX JOCTHXKCHUM B JAPYTHX HAayKax
Y TIPUKJIAJIHBIX cdhepax;

2) rpasxkaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHHUIO 00513aHHOCTEN Ipask/laHWHA U peau3aliy €ro Mpas,
MPEACTABICHUEM O MaTeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHH, MPOIEAYP TPAkKTAHCKOTO OOIIECTBA (HApUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO OJTUYECKHX MpPOOJEeM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTIDKEHHM HayKH, OCO3HAHHEM Ba)XHOCTH MOPAJIbHO-ITHUYECKUX
MIPUHITUTIOB B ACATEIBHOCTH YUCHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM HA AaKTUBHOE YYacTHE B PEIICHMM IPAKTUYECKUX 3a7ad
MaTe€MaTUYeCKOW  HaNpaBJICHHOCTH, OCO3HAHMEM  BAaXXHOCTHM  MAaTE€MaTH4YECKOIO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKU3HM JUIsl YCNEMHONM MNpodecCHOHaNbHON
NESATENBHOCTY M  Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BbIOOPOM
U TOCTPOCHUEM WHAMBUAYAJIbHON TpaeKTOpUM OOpa30BaHUA M HKU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) screTn4yecKoe BOCIIMTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIICHUH, pPaCCyKJICHUH, YMEHUIO BUJCThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpHUEHTAaIMEN B JEATEIbHOCTA HA COBPEMEHHYIO CUCTEMY HayUHbIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJOBEKAa, MPHUPOJALI U OOIIECTBA,
MOHUMAaHHEM MaTEeMaTUYECKOW HayKH KaK c(ephbl YEIOBEUECKOMN JIeSITEIHbHOCTH, ITAIIOB
€€ pa3BUTHUS U 3HAYUMOCTH [JI1 Pa3BUTHUS LMBUIU3AIMHU, OBJIAJICHUEM SI3bIKOM
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MaTeMaTUKM W MAaTeMaTH4YeCKOW KyJIbTypOM KaK CpPEACTBOM MO3HAaHHUS MHPA,
OBJIQZICHUEM NPOCTEUIIMMH HABBIKAMH HCCIEA0BATEIBCKON IEATEIBHOCTH;

6) ¢pusuyeckoe BOCIIMTaHHUE, (¢opmupoBanue KYJbTYPbI 3/10POBbSA
¥ YMOLIMOHAJIBHOTO 0JIATOMOIYyYHsI:

TOTOBHOCTBIO IPUMEHSITh MAaTEMATHUCCKUE 3HAHUS B MHTEPECaxX CBOETO 370POBBS,
BEJICHHSI 3JI0POBOTO 00pa3za KHU3HU (3I0pOBOE MUTAaHUE, COATAHCHPOBAHHBIN PEKUM
3aHATHH U OTABIXA, PETYJISIpHAs (PU3NIECKasi aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HABBIKA
pediekcun, TpU3HAHWEM CBOETO IMpaBa Ha OMMOKY W TAaKOTO e IpaBa JIPYyroro
YeII0BEKa,

7) 3K0JI0OTMYecKOoe BOCTIMTAHME:

OpUEHTallMed Ha TPUMEHEHHWE MATeMaTHYeCKUX 3HAaHUWM MJIs1 pelieHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKPYKaloIeH Cpejibl, TUIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU MX
BO3MOYKHBIX TIOCIIEACTBUNA JJIA OKpPY’KAIOWIEH Cpelbl, OCO3HAHUEM TIJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U IyTEH UX PEIICHHUS;

8) ajanTanus K U3MEHAIIMMCS YCJIOBHAM COLMAIBHOI M NPUPOIHOI cpelibl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEIEICHHOCTH, OBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NIE€ATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS Y APYTUX JIOAEH, mMpuoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETCHIIMM U3 OIbITA APYTHX;

HE00XO0AMMOCTHIO B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIHPOBATH
UJIeH, IOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM UHCJIE PaHEE HE U3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS
U aercTBUd, (GOpMYIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOeHUS POrpaMMbl IO MaTEMAaTUKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi y oOyuaromerocsi OyayT cOpMHUpPOBAHBI METANPEIMETHBIC PE3YJIbTATHI,
XapaKTEepU3YIOIIUEeCs OBJIAJICHUEM II03HABATEIbHBIMU YHUBEPCAIBHBIMU yUEOHBIMU
NEUCTBUSIMA, KOMMYHUKATUBHBIMU  YHUBEPCAIHHBIMU  yUYCOHBIMU  JICUCTBUSMH,
PETYJISTUBHBIMU YHUBEPCAITBHBIMU YI€OHBIMU JTCHCTBUSIMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS

[lo3HaBaTenbHbIE ~ YHUBEpPCANbHbIE  y4eOHble  JEWCTBUA  00ECIIEYUBAIOT
(dbopmupoBaHre 0a30BbIX KOTHUTHBHBIX MPOLIECCOB 00yYaromuxcsi (0CBOGHHE METOJ0B
NO3HAHMUSI OKPYXAIOUIEro MHpa, IPUMEHEHHME JIOTMYECKHX, MCCIEA0BATEIbCKUX
orepaiuii, yMmeHuit paborats ¢ nHpopmanuen).
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Ba3oBble Jornueckue 1elicTBUSA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIY MOHATHAMH, (POPMYIHPOBATH OIpPENCICHUS
MOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIM NPHU3HAK KIACCU(PUKAUNUNA, OCHOBAHHS
U1l 00OOIIEHUS M CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATH, (POPMYIMPOBATH U MPEOOPA30OBBIBATH CYKJICHUS: YTBEPIUTEIbHbIC
U OTpHIIATeNbHbIC, ANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBIIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTUBOPEUUS
B (akTax, [aHHBIX, HAONIONEHUSAX U YTBEPXKICHUSIX, TMpeasaratb KpUTEPUU
JUIs BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

OPOBOJUTH BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX
Y MHAYKTUBHBIX YMO3aKIJIFOUCHHUI, YMO3aKIIFOUCHUN 10 aHAJIOTHH;

pa3buparh  J10Ka3aTeabCTBA  MATEMAaTUYECKUX  YTBEPKACHUU  (TIpsMbIe
U OT MPOTUBHOIO), TMPOBOJUTH CAMOCTOSITENIBHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTPAUBATH APryMEHTALMIO, MPHUBOJUTH MPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATHh CIIOCOO pelIeHHs] yueOHOU 3a/auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
penieHusi, BHIOMpaTh HauboJee MOAXOAAUIMI ¢ YYETOM CaMOCTOSITENIbHO BBIIEIECHHBIX
KPUTEPHEB).

ba3zoBble ucciienoBarebCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEJOBATENIbCKUN WHCTPYMEHT TO3HAHUS,
(bopMyIHUPOBaTh BOMIPOCHI, (PUKCHUPYIOIIHE MTPOTHBOPEUHE, ITPOOTIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Yy, apryMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE,

IIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIN AKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTE MaTEMaTHIECKOTO 00bEKTa,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBAaTH OOOOIIEHUS M BBIBOJBI IO pPE3yJbTaTam
MIPOBEICHHOTO HAOJIO/ICHUS, UCCIICAOBAHUS, OICHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIporecca, a TakKe BBIIBUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ WH(OpPMAIUH,  JaHHBIX,
HEOOXOMMBIX JIUTS PEIICHMS 3a]a4H;

BBIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaTh M  HHTCPIPETHPOBATH
MHOOPMAITHIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUSI,

BBIOMPATh (HOpPMY TIpeCTaBlICHUS WHOOPMAIMU U WLTIOCTPUPOBATH pEIIacMbIe
3a/lauu CXeMaMHu, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH,
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OLICHHMBATh HAJE)KHOCTh MH(GOPMAIIUU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIIEM
Wwin c(hopMyTMPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHMKaTHBHBIC YHHBEpCajibHble Y4eOHbIC ACHCTBHUS
KoMMyHHKaTUBHBIE  yHHMBEpCaJbHbIE  Y4YEOHbIE  JIEHCTBUS  0OECIEUMBAIOT
C(OPMHUPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YYarOIUXCA.

Oo01enue:

BOCIIPHHUMAaTh U (OPMYJIUPOBATh CYXKICHUS B COOTBETCTBUH C YCIOBHSAMH
U [eNsIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS 10 XOAY PEIICHHS 3aa4H W IMOTy4YEeHHBIM
pe3yibTaTam;

B XOJIl¢ OOCYXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOH TEMBI,
MpOoOJIEMBI, PENIaeMON 3aJ1ayd, BHICKA3BIBATh WJIEH, HAICJIICHHBIC Ha IOWCK pEICHUS,
COTIOCTABJISATb CBOM CYXKICHHS C CYXICHHSIMH JPYTUX YYaCTHHKOB JUajora,
0OHApyXUBaTh Pa3IUIUE M CXOJICTBO IMO3MIUH, B KOPPEKTHOU popme popMyaupoBaTh
pa3Horacus, CBOM BO3PaXKEHUS,

IPEACTaBIATh PE3yNbTaThl PEIICHUS 3a7add, JKCIICPUMEHTa, HCCIeI0BaHMUS,
MPOEKTa, CaMOCTOSTEIIBHO BHIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3a]a4
MIPE3CHTAINHA U OCOOSHHOCTEH ayTUTOPHUH.

CoTpyannuecTBo:

MMOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUAYAJIbHON pabOThI
MIPHU PELIEHUHU Y4EeOHBIX MaTEMAaTUYECKHX 3a]1ay;

OPUHUMATh L€Jb COBMECTHOM JESTENbHOCTH, IJIAaHUPOBAaTh OpraHU3aLUIo
COBMECTHOI paOOThI, paclpeaeaTh BUAbl padoT, 10roBapuBaThCs, 00CYKAaTh MPOLECC
1 pe3yabTaT padoThl, 0000I1aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B IpyMNIOBbIX (opmax padoTel (0OCYyXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IUTYPMBI U IPYTUE), BHIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTMMH YIEHAMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI
HOPOAYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.

PeryjnsiTuBHble YHHBEpPCAJIbHbIE Y4eOHbIe JeMCTBUA
PerynstuBHbIe yHUBEpCalbHbIE YueOHbIe AeHCTBHsI 00ecneunBaoT GOpMHUpPOBaHHE
CMBICJIOBBIX YCTAaHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranmsamnus:

CaMOCTOSITEIIbHO COCTAaBIISITh TUIAH, AITOPUTM PEIICHMs 3a/Jadd (WM €Tr0 4YacTh),
BBIOMPATh CMOCOO peIIeHUs C YYETOM MMEIONUXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH BAPHAHTHI PEUICHUN C y4EeTOM
HOBOU MH(pOpPMAITIH.
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CaMOKOHTPOJIBb:

BJIQJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTara
pelIeHrs MaTeMaTUIeCKOM 3a/1auu;

NPEeNBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPHU PEIICHUU 3a]auH,
BHOCHUTH KOPPEKTHUBBI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJibTaTa JEATEIbHOCTH IOCTAaBJIEHHON LEIH
U yCIIOBUSM, OOBSICHATh NMPUYMHBI JOCTWKCHUS WM HEIOCTIDKCHHSI IICJIA, HAXOIUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOrPAMMBI IO MAaTEMATHKE IMPE/ICTABICHBI
Mo rojlaM OoOy4YeHHsI B paMKax OTACNbHBIX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «I'eomerpusi», «BeposTHOCT
U CTaTUCTHUKAY.
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DEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYEBHOT'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

[IpuopureTHpIMU 1EIIMU OOy4YEHHs] MareMaTHKe B 5—6 Kiaccax SBISIOTCS:

OpoAODKEHNE (OPMUPOBAHMS OCHOBHBIX MaTeMaTHUYECKUX TMOHATUH (YHCIO,
BEJIMYMHA, TreoMeTpuueckas  ¢urypa), 0O€ClEeUMBAIOIIMX  IPEEMCTBEHHOCTb
Y IEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus OOyJaArOIINXCS;

pa3BUTHE MHTEJUICEKTYAIbHBIX H TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs,
MO3HABATENBHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, WMHTEpeca K H3yUEHUIO
MaTEMAaTUKU;

NoJBEJCHUE OOy4aromMXcsd Ha JOCTYIIHOM JMJii HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOIIETO MUPA;

dopmupoBanrne (GYHKIIMOHATBPHOW MaTEMaTHUYECKOH TPaAaMOTHOCTHU: YMEHHS
pacrmo3HaBaTh MaTeMaTHYeCKHe OOBEKThI B pEATbHBIX JKU3HEHHBIX CHUTYaIHsX,
IPUMEHATh OCBOCHHBIE YMEHHUS MJsl pPELICHUS MNPAaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh MOJyUYEHHBIE pE3YyJbTaThl W OLEHWBATh WX Ha COOTBETCTBHE
IPAKTUYECKON CUTYalUU.

OcHOBHbIE JIMHUM COJEpP)KaHMA Kypca MaTreMaTuku B 5-6 Kkjaccax —
apudmeTrnyeckas M TEOMETpPHUYECKas, KOTOPHIE Pa3BHBAIOTCS MapajlIeNbHO, KaKaas
B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBHCHUMO OJHA OT IPYIroW,
a B TECHOM KOHTaKTe€ M B3aUMOJEHCTBUHM. Takke B Kypce MaTEeMaTHKH MPOUCXOAHT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U ONUCATETbHOW CTATUCTUKH.

Wzydenue apudMeTndeckoro wmarepuajiia HAYMHAETCS CO CHUCTEMaTHU3aluu

U pPa3BUTHUS 3HAHUN O HATypaJbHBIX YMCIIAX, MOJYYEHHBIX HAa ypOBHE HayajabHOIO
obmiero oOpaszoBanus. IIpu 3TOM COBEpIIEHCTBOBAHME BBIUMCIUTEIBHOU TEXHUKHU
U (GOpMHpPOBAaHME HOBBIX TEOPETUYECKMX 3HAHWM COYETAaeTCI C pa3BUTHEM
BBIUMCIIUTEIBHON KYJIbTYPbl, B YaCTHOCTM C OOyuY€HHEM TMpOoCTEHIIMM NpueMam
NPUKUIKA W OIEHKH pe3yJbTaTOB BBIYUCICHUA. M3ydeHue HaTypalbHBIX YHCEN
npojaospKaercs B 6 Kiacce 3HaKOMCTBOM € HaUaIbHBIMU MOHATUSMU TEOPUU JEIIUMOCTH.
Hauano n3y4yeHust OObIKHOBEHHBIX U JECSITHUHBIX IPOOEi OTHECEHO K S Kaccy. ITo
NEPBBIN ATall B OCBOCHUH IpOOEii, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UACSIMH,
NOHATUSMU TeMBI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Ipo0eii B MOJIHOM 00BeMe
MPEANIECTBYET U3YUCHHUIO JECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOYKU 3PECHUS
JIOTUKU HW3JI0KEHUSI YHCIOBOW JIMHUM, KOTJa MpaBuia JEUCTBUH C JAECATUYHBIMU
JIpOOSIMH MOXKHO OOOCHOBATh YK€ M3BECTHBIMU aJTOPUTMAaMHU BBITIONHEHUS JICHCTBHIA
C OOBIKHOBEHHBIMH JApPOOSIMU. 3HAKOMCTBO C JCCSITHYHBIMH JPOOSIMH PACIIUPUT
BO3MOXKHOCTH Il TIOHHMaHHUsl OOYyYarOIIMMUCS TMPHUKIAJIHOTO MPUMEHEHHUS HOBOMU
3aliCH TPU M3YyYEHUH JAPYTUX MPEAMETOB M MPHU TNMPAKTUUECKOM HCIIOIb30BAHUU.
K 6 xmaccy oOTHeceH BTOpOM OJTalm B U3YYeHUM [JpoOed, TrAe MPOUCXOAUT
COBEpLIEHCTBOBAHNE HABBIKOB CPAaBHEHUS U NIPEOOPa30BaHUs JpoOei, OCBOEHUE HOBBIX
BBIYHUCITUTENBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHHH, B TOM YHCIE
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3HAUYEHUN BBIPAXKEHUH, COAEpKANIMX U OOBIKHOBEHHbIE, W [ECATUYHBIE ApOOH,
YCTaHOBJICHHE CBSI3E€H MEXIy HUMHU, pACCMOTPEHHUE MPUEMOB PELICHUS 3a7a4 Ha JPOOH.
B nauane 6 kiiacca npoMCXOAUT 3HAKOMCTBO C MTOHSATUEM MPOLICHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOKUTEIBHBIX U OTPULATEIbHBIX YHACEN SABIISIETCS TO,
YTO OHU TaKX€ MOIYT pacCMAaTpUBATBHCS B HECKOJBKO 3TanoB. B 6 kimacce B Hayaie
n3yueHusi TeMbl «lloJ0XKHUTENbHBIE U OTPUIATEIBHBIE YKCIIA» BBIACISAETCS MOJATEMA
«llenple 4wncna», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHUILATEIbHBIMUA YHCIAMHU
Y ICUCTBUSIMU C TIOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMUA YUCJIaMU MPOUCXOAUT Ha OCHOBE
COZIEPKATEIBHOIO0 MOJAXO0/a. DTO MO3BOJSIET HA JOCTYIHOM YPOBHE I03HAKOMUTH
00yyYaromuxcsi MPaKTUYECKH CO BCEMH OCHOBHBIMU TOHSATHUSIMU TEMBI, B TOM YHCIIE
¥ C TMpaBWJIaMH 3HAKOB TPHU BBINOJIHEHUW apudmernyeckux aercTBuil. M3yueHue
palMOHANIBHBIX YKCeN OyAET MPOIOKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4yeHMHM pEIICHHIO TEKCTOBBIX 3aJay B S5—6 Kiaccax HCIOIb3YIOTCA
apupmeTrueckue nmpueMsl peuieHus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPUBAIOTCS TEKCTOBBIE 33J]a4H CIIEAYIOIIMX BUIOB: 33/1a4l HA ABUKEHHE,
Ha 4acCTH, Ha TTOKYIIKH, Ha pa00Ty U MPOU3BOAUTEIHHOCTh, HA MIPOLICHTHI, HA OTHOIICHUS
u nponopuuu. OOydaroumecss 3HaKOMSTCS ¢ MPUEMaMH PEIICHHs 3aJad nepedopom
BO3MO’KHBIX BapHaHTOB, y4arcs paboTaTh ¢ MH(pOpManuMen, NpeICcTaBIeHHON B popMe
TaOJIUIl UK JUArpaMM.

B mporpamme ydyebHoro kypca «MaTeMaTuka» NperycCMOTPEHO (OpMUpOBaHUE
MPOIEIEBTUUECKUX alreOpandecKkux MpeacTaBiIeHui. bykBa Kak CHMBOJ HEKOTOPOTO
yycia B 3aBUCMMOCTH OT MAaTEMaTUYECKOrO0 KOHTEKCTAa BBOJUTCA TMOCTENEHHO.
bykBeHHass CHMBOJIMKA IIUPOKO HCIOIB3YETCS TMPEXKIE BCEro IS 3alucu OOIIMX
YTBEPXKJICHUM U IPEATIOKEHUH, (GOPMYJI, B YACTHOCTH JIJIsl BBIYMCIICHUSI TEOMETPUUECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISH YUCa.

B mporpamme yuebGHOoro Kypca «MartemaTuka» MpeCTaBiICHA HarjsaHas
reOMETpHs, HANpaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBIILICHUS, TPOCTPAHCTBEHHOTO
BOOOpaXeHUs1, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YYCHUU T€OMETPUH,
KOTOPBIMI ~ OCYHIECTBIIIETCSI HA  HATJIAJHO-NPAKTHYECKOM  YpPOBHE, OINHUpaeTCA
Ha HarAIHO-00pa3HOe MBbIIUIEHHE oOydammmxca. bompiias poiab  OTBOIUTCS
MPAKTUYECKON JIEeATEILHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIHpoBannto. O0yyaromuecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (UTYpaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU ~ KOH(PUTYyparusiMu, y4daTcs H300pakaTh HMX Ha HEJIMHOBAHHOU
U KJIeT4aTou Oymare, pacCMaTpUBaIOT MX MPOCTEIMe cBoMCTBA. B mportecce nzydeHus
HaIJISITHOW T€OMETPHUH 3HAHUS, TIOJyYCHHbIE OOYYarOIIMMUCS Ha YPOBHE HAYaIHLHOTO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCSI 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax U3y4aeTcsi UHTETPUPOBAHHBIN MIPEeIMET
«MaremaTuka», KOTOPbIM BKJIOYAET apu(PMETHUECKUd MmaTrepuan M HaIJISIHYIO
r€OMETPHUI0, a TaKXe MNPONEAEBTUYECKUE CBEACHMS U3 anreOpbl, 3JEMEHThI JIOTMKU
Y Ha4aJia OMMUCATEIbHON CTATUCTUKMU.

OO6riee yncao 4acoB, PEKOMEHIOBAHHBIX JIJIs M3y4YeHUsI MaTeMaTuku, — 340 4acoB:
B 5 kiacce — 170 gacoB (5 yacoB B Hefien0), B 6 kimacce — 170 yacoB (5 4acoB B HEZIEIIO).

13


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanpHas pabouas nmporpamma | Maremaruka. 59 kiaccel (6a30BbIil YPOBEHB)
COILEPKXAHUE OBYYEHUSA
5 KUIACC

HarypaJjbHble unc/ia u HyJIb

Harypansnoe uyucmo. Psg HarypanpHbix umcen. Ywumcno 0. W3zobpaxenue
HATypaJIbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBON) MPSIMOM.

[losuumonHas cucrteMa cyuclIeHUsA. Pumckas Hymepanuss Kak IOpuUMep
HETIO3ULIMOHHON CUCTEMBI CUMCIIEHUs. [lecaTuuHas cucTemMa CUUCIICHMUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHECHUE HATYPAJIbHBIX YHCEI C HYJEM.
Cnioco0bl cpaBHeHHSsI. OKpyTJIEHUE HATYPaIbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YHCEN, CBOWCTBO HYJIS IPH CIIOXEHUHU. Bbruntanue kak
JEHCTBUE, OOpAaTHOE CIOXKEHHIO. YMHOXEHHE HATypallbHbIX YHCEJ, CBOWCTBA HYJIA
U CIUHMIBI TpU yMHOXeHuMH. JleleHue Kak JeicTBHe, OOpaTHOE YMHOXKECHHIO.
KomrmoneHTs! neiicTBuid, cBI3b Mexay HUMH. [IpoBepka pe3ynbrata apuMEeTHIeCKOTO
neiictBuda. IlepemecTuTenbHOE M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CIIOXKEHUS
Y YMHOKEHUS, PaCIpeIeTUTENBHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Ucnonb3zoBanne OykB 11 00O3HAUEHUS! HEM3BECTHOIO KOMIIOHEHTa U 3aIllUCU
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PA3JI0KEHUE HA MHOKUTENH. [IpocTeie 1 cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaJabHBIM MMOKA3aTeJIEM. 3allMCh YKMCIA B BUJIE CYMMbI Pa3psAHBIX
CJIaraeMblIX.

HucnoBoe BbrIpakeHUE. BpIlUMCIEHNE 3HAUYEHUM YUCIIOBBIX BBIPAXXECHUH, NOPSIIOK
BBIMIOJIHEHUA J€UCTBUM. Mcnosib30BaHWE TMPHU BBIYMCICHHUSIX TMEPEMECTUTEIBHOTO
U COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXEHUS, PacCIpeIeTuTeIbHOTO
CBOWCTBA YMHOEHUSI.

poon
[Ipencrasienune o ApoOU Kak crocoOe 3amucH 4acTu BeIUYUHbI. OOBIKHOBEHHBIE

npobu. IlpaBuiibHBIE W HempaBWibHbIe ApoOU. CMenraHHas ApoOb, MpeICcTaBICHUE
CMCIIIAaHHOW JPOOH B BHJIE HEMPABWIBHOW IpoOM W BBIICICHHUE II€JI0M YacTH YHCIIa
W3 HemnpaBWwIbHOW Apobu. M3o00pakeHue apoOei ToukaMu Ha YHUCIOBOM TMPSMOM.
OcHoBHoe cBoiicTBO apobu. Coxpamienune napoOeit. [lpuBenenue npoOu K HOBOMY
3HameHaTeno. CpaBHEHHE APOOECH.

CrnoxeHue W BbIYMTaHHE JpoOeil. YMHOXKEHUE W JEJICHHE JpoOei, B3auMHO-
obOpatHble apodu. HaxoxaeHue 4acTu 1eI0To U 1EJI0T0 MO €ro YacTH.

JHlecatuunas 3amuch ApoOei. IlpencraBieHue AecsATUYHONM ApoOUM B BUJE
O0ObIKHOBEHHOU. M300pakeHne NECATUYHBIX ApOoOed TOYKaMU Ha YKMCIOBOM MPSMOM.
CpaBHEHHE IECATUYHBIX APOOECH.

Apudmernueckue AEHCTBUS C JECATUUYHBIMU JPpo0siMu. OKpyTrieHUEe IeCITUIHBIX
TpOOei.
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Penienue TeKCTOBLIX 32124

Pemenne TEKCTOBBIX 3a7ad apu(PMETHIECKUM CIIOCOOOM. Pemienue normdeckux
3ama4d. Pemenue 3amau mnepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenune 3agay, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBL: CKOPOCTH,
BpEMs, PacCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EIWHUIIBI W3MEPEHUS: MAaCChI,
o0beMa, 1IeHbI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBsA3b MEXKIY SIMHUIIAMU U3MEPCHUS
Ka)KJ0M BEJIMYMHEIL.

Pemienne oCHOBHBIX 3aj1a4 Ha APOOH.

[Ipencrapienue TaHHBIX B BUAE TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasimaas reomerpust

Harnsinueie npeactaBienust o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YIOJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT. YTO0JI. [IpsMOi, OCTpBIH, TYIIOU
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa OTpe3Ka, METPUYECKUE EAUHUIBI JIMHBL. [[TuHA JIOMaHOW, HEepUMETp
MHOT'OYTOJIbHUKA. MI3MepeHne u NOCTpOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3o00paxenne ¢uryp, B TOM uuciae Ha kierdaroil Oymare. Iloctpoenue
KOH(pUrypaiuii u3 yacteil npsiMoi, OKpy>KHOCTH Ha HEJTMHOBAHHOM U KJIE€TYaTol Oymare.
Hcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tnomans MPSIMOYTOJILHUKA u MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4HCIe (Uryp, m300pakKeHHBIX Ha KJIeT4aTou Oymare.
Enunuiibl u3mepenus mioniaau.

Harmsiaaele mpencTaBiieHHsl O TPOCTPAHCTBEHHBIX (PUTYypax: MNPSIMOYTOJIbHBIN
napajuienenunesa, kKyo, MHOrorpaHHuku. M300paxkeHne nmpocTennmx MHOTOTPAaHHUKOB.
PasBepTku ky6a u napamnenenunena. Co3mnanue MoJieineil MHOTOTpaHHUKOB (K3 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUAJIOB).

O06beM psIMOYTOJILHOTO Mapajiienenurnena, Kyoa. Enuauiipl usmepeHus: oobema.

6 KJIACC

HartypajabHble yncia

Apudmernueckre ACUCTBUS C MHOTO3HAYHBIMH HATYpPaIbHBIMH YHCIIAMHU.
UwucrioBble BhIpaKEHUS, TOPSIIOK JIEWCTBHM, UCIOIb30BaHNE CKOOOK. Mcmonp3oBaHue
IIPA BBIYKMCIIEHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOIO CBOMCTB  CJIOKECHUS
1 YMHOKEHHUS, PaCIpeeIUTEILHOTO CBOMCTBA YMHOXEHUA. OKpYTIIEHHE HATypalbHbIX
YUCEN.

Jlenutenu u KpaTHbIEC YMCIIA, HAMOOJIBIINN OOLIUH 1eTUTENh U HAaUMEHbIIIee 00111ee
KpaTtHoe. JlenuMOCTh CyMMBI U IPOU3BEACHUs. JlesieHrne ¢ 0OCTaTKOM.
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Apodu
OObIKHOBEHHas JpoOb, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue JIpooeil.

CpaBHEeHHME M ynopsAno4YMBaHUE ApoOeil. Pemienwe 3agad Ha HAXO0XKJIECHHUE 4YacTH
OT LEJIOr0 W LEeNoro mo ero yactu. JIpoOHOe uMcio Kak pe3yibTaT JEJICHHMS.
[IpencraBieHue OecATUYHON NpoOM B BUAE OOBIKHOBEHHOH IpoOM M BO3MOKHOCTb
npelcTaBiIeHUs] OOBIKHOBEHHON ApoOu B BuAe aecATUYHOU. JlecsTuuHbie IpoOu
U MeTpuueckas cucremMa mep. ApupMeTudeckue AEMCTBHUS U YUCIIOBBIE BBIPAXKECHMS
C OOBIKHOBEHHBIMH U JECITHUYHBIMH JPOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHOIIEHUU. MaciuTal, nponopius. [Ipumenenue
IIPOIIOPLMI IPU PELICHUH 3aa4.

[lonatne npoueHTa. BpruucneHue npoueHTa OT BEIMYMHBI U BEIUMYMHBI 110 €€
INpOLEHTY. BblpaxkeHne NPOLUEHTOB JECATHUHBIMH JApoOsmu. Pemenue 3amau
Ha MPOLEHTHI. BbIpakeHNEe OTHOLIEHUS BEJINYMH B MPOLIEHTAX.

IHonoxuTeNbHbIE M OTPULATENbHbIC YHCJIA

[TonoxutensHble W OTpUUATENbHbIE uMcia. llenble uynmcnma. Mopyne 4wmcia,
reoMeTpruYecKas HHTepHpeTauns Moayis yncia. 3o0paxeHue ynucen Ha KOOpAUHATHOM
npsamMoil. YucnoBele mnpoMexxyTku. CpaBHeHue uucen. ApudmMernyeckue AecTBUs
C TOJIOKUTEJIbHBIMU ¥ OTPULIATEIBHBIMH YU CIIaAMU.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U (GuUryp Ha KOOpAMHATHOMN
IIJIOCKOCTH.

bBykBeHHbIE BBIpaKEeHUA

[Ipumenenre OyKB mJis 3allMCH MaTeMAaTUYECKHX BBIPAKCHUNA W TPEIIIOKECHU.
CpoiictBa apudmeTHueckux JeHUCTBUNA. bDyKBEHHbIE BBIPDAKEHHS W  YHUCIOBBIE
ITOJCTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl NEpUMeTpa W IUIOIAAM HPSIMOYroJIbHHMKA, KBajapaTa, oObema
napajienenumneaa u Kyoa.

Penienne TeKCTOBBIX 3a/1a4

Pemienue TekCTOBBIX 3adad apu(PMETHUECKUM CIOocoOoM. PerieHue Joruyeckux
3a1a4. Pemenue 3amay mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3agay, copeprkaiyux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTb,
BpEMsi, PaCCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTb, ITPOM3BOIUTEILHOCTD, BpeMsl, 00beM
paboThl. EquHUIIBI U3MEPEHUS: MAacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €AMHUIIAMHA U3MEPECHUS KaXKI0M BEJIMUUHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATBLHOCTHIO BEJIUYMH,
MIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOU M TIPOIICHTHI.

OueHka W TpUKHUAKA, OKpyrjieHue pesyiabrara. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3aa4U.

IIpencraBierre JaHHBIX C IOMOINBIO TaOmwmi W guarpamMMm. CronbOuartbie
JIarpaMMbl: YTEHHE U TOCTPOEHHE. UTeHUE KPYTrOBbIX JUAarpaMm.
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Harasignas reomerpust

Harnsguele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJi, JIOMaHasi, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KPYT.

B3auMHoOe pacronoxeHue JIByX NPsAMBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MpSMBbIE,
NEPIICHIUKYJIIPHBIE NTpsiMbIe. M3MepeHue pacCTOSIHUM: MEXKY ABYMsI TOUKaMH, OT TOUKH
710 MIPSIMOM, IJIMHA MapLIpyTa HAa KBAJAPATHON CETKE.

N3mepenre © IOCTPOCHHE YIJIOB C IMOMOLIBIO  TpaHcHoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIA, TYHOYTOJbHBIN, paBHOOEIPEHHBIM,
PaBHOCTOPOHHUU. YeThIpEeXyTroJIbHUK, IPUMEPHI YETHIPEXYTOJIbHUKOB. [ IpsIMOYTOJIbHUK,
KBaJpaT: UCIOJb30BAaHUE CBOMCTB CTOPOH, YIVIOB, nuaroHaneil. I3o0paxenue
r€OMETPUYECKUX (UTYp Ha HEIMHOBAaHHOW Oymare ¢ HCHOJb30BaHUEM LUPKYJIA,
JMHEHNKH, yrolbHHKa, TpaHcnopTupa. [loctpoenus Ha kieryaTtoi Oymare.

[lepumerp MHoOrOyronbHuKa. [loHdaTHe TUIOMAAM (DUTYpHI, €AMHUIBI U3MEPEHUS
wionaau. [IpubnmxenHoe n3mepeHue miomaan Guryp, B TOM 4HUCII€ Ha KBaJIpaTHON
cetke. [IpubnmxeHHoe u3MepeHue JIMHbI OKPYKHOCTH, IJIOLIaId Kpyra.

CummeTpus: eHTpaabHas, OceBas U 3€pKajibHasi CUMMETPHUU.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsigable npeacTaBiaeHus 0 pOCTPAaHCTBEHHBIX (hUrypax: napasieienurnen, Kyo,

npu3Ma, nupamuaa, KOHyC, WIMHJP, map U cpepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, UIUIUHAPA U KoHyca. Co3anue mojaenen
IPOCTPAHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKH, MJIACTUIIMHA U IPYTUX MaTEpUasoB).

[Touste oObema, enuHUIBI u3MepeHuss obObema. OO0beM NPAMOYTOILHOIO

napajienenumnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS TMPOrpaMMBbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce.

Yucaa 1 BbIYUCTICHUA

[TorumMaTe U MPaBWIBLHO YMOTPEOJATh TEPMUHBI, CBSI3aHHBIE C HATypaTbHBIMHU
YuCIaMU, OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSIMH.

CpaBHUBaTh M YNOPSAI0YMBATh HATypajbHbIE YHCIIa, CPABHUBATH B MPOCTEHIINX
Clly4yasx OOBIKHOBEHHBIE IPOOH, TECITUUHBIC TPOOH.

COOTHOCUTD TOUKY Ha KOOPJIMHATHOM (YUCTIOBOM) MPSMOI C COOTBETCTBYIOUIUM €M
YUCJIOM M W300pakaTh HATypaJbHBIC YHCIA TOYKAMH Ha KOOPAMHATHOW (YUCIOBOM)
IIPSIMOM.

BemmonasaTe  apudmernueckue — IEHCTBUST ¢ HATYpPaJIbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BrInonHATE IPOBEPKY, IPUKUJIKY PE3YIbTATA BRIUUCICHUIA.

OKpyTJIsITh HaTypajibHbIE YKCIA.
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Penienue TeKCTOBLBIX 3a/1a4

Pemate TekcTOBBIE 3amaud  AapUOMETHUYECKHM CIIOCOOOM H C  IIOMOIIBIO
OpraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3amaun, comaepxaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKHeE 3aMyCH, CXEMBbI, TAOIHUITBI, 0003HAYCHUS TIPY PEIICHUH 3a71ad.

[Tonb30BaThCSI OCHOBHBIMU E€IWHHUIIAMH M3MEPEHUS: LIE€HBI, MAaCChl, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAKaTh OJJHUA €IMHULIBI BEJIMUUHBI U€pPE3 IPYTHE.

W3Bnekats, aHaMM3WpPOBATh, OIEHWBATh HWHGOPMAIMIO, MPEIACTABICHHYIO
B Ta0OnuIle, Ha CTOJIOYATON qUarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHBIC JTaHHBIC,
WCII0JIb30BaTh JAHHBIC MPU PEIICHUN 3a]1a4.

Harnsanas reomerpusi

ITonb30BaThCA r€OMETPUYECKUMU OHATUAMU: TOYKA, IIPsAMasi, OTPE30K, Iy, YIroJl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mnpuUMEpBl OOBEKTOB OKPYXAIOIIEro Mupa, HMemux (opmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcrons30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C yIJlaMU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAMH: yToJl, BEpIIMHA, CTOPOHA, THArOHaJb, C OKPYKHOCTBIO: paguyc,
IUuaMeTp, LEeHTP.

N300paxaTh N3yuyeHHbIE FTECOMETPUUECKHUE (PUTYphl HA HETMHOBAHHOM U KJIETYaTON
OyMare ¢ HOMOUIBIO HUPKYJISI ¥ IMHEUKH.

HaxomuTh [OIUMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C MOMOLIBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTB 3a/IaHHOTO Pagnyca.

Hcnonb30BaTh CBOICTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajpaTa ISl UX
IIOCTPOEHUS, BBIYMCIICHHS IUIOIIAIN U IEPUMETPA.

BbrancasTe nepuMeTp U IIo1aib KBajipara, psMOyroibHHUKaA, PUTyp, COCTABICHHBIX
U3 IPSIMOYTOJILHUKOB, B TOM YHCII€ PUTYP, N300paKEHHBIX HA KJIETYaToN Oymare.

Ilonb30BaTbCcs  OCHOBHBIMH ~METPUYECKHMH  €IMHULAMU U3MEPEHMs JUIMHBI,
IJIOILA/H; BBIPAXKATh OJIHU €IMHULIBI BEJIMUYHUHBI Yepe3 IpyTue.

Pacno3naBaTe nmapaiienenunes, Ky0, UCIONb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUS MapasuieNenumnena, Kyoa.

Boruncnate  0o0beM  KyOa, mNapajuiesienurena MO 3aJlaHHbIM — M3MEpEHHSIM,
MOJIb30BATHCS €AMHUIIAMU U3MEPEHUs 00beMa.

Pemare HecHnOXHBIE 337aud  HAa M3MEPEHHE T'€OMETPUYECKHX  BEJIMYHH
B [IPAKTUYECKHUX CUTYyAILUSX.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 6 KJacce.

Yuciia v BbIYUCTICHUSA

3HaTh W TIOHMMAaThb TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJAMU YHCEN
U croco0aMu UX 3aIMCH, NEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aKCH
4yyciia K APYromu.
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CpaBHUBATh U YIOPSAJOYMBATS LIEJIbIE UNCIIA, OOBIKHOBEHHBIE U JECSTUUHBIE 1po0H,
CpPaBHMBATh YMCJIA OJHOTO U PAa3HBIX 3HAKOB.

BbInonHATE, coueTasi yCTHbIE U MMCbMEHHBIE IPUEMBI, apu(METUUECKUE TEUCTBUSA
C HaTypajJbHbIMU M LEJNBIMU YHUCIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JpOOSMH,
ITOJIOKUTENIBHBIMU U OTPULIATEIIBHBIMHU YU CIIAMM.

BprunciATe 3HaYEHUsT YWCIIOBBIX BBIPAKECHWM, BBINOJIHATH NPUKUAKY U OLIECHKY
pe3yibTaTa BBIYMCICHUH, BBIIOJIHATh IPEOOPA30BaHMUS YMCIOBBIX BBIPAKEHUMN
HA OCHOBE CBOWCTB apHU(PMETHUECKUX IEHCTBUH.

COOTHOCHTH TOYKY Ha KOOPAMHATHOW MPAMON C COOTBETCTBYIOLIUM €M YHCIIOM
1 U300pakaTh 4Kciia TOUKaMU Ha KOOPJIMHATHON MPSIMOM, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPIAWHATAMH 3TOU
TOYKHU.

OKpyIJIATh LEINbIe YUCIIa U JECATUUHBIE JPOOU, HAXOAUTh IPUOIMIKEHUS YHUCEL.

YucsoBbie 1 OyKBEHHbIE BbIPAKEHMSI

[TonumaTe W ynoTpeOJsATh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO CTENEHU YHUCIA,
HaXxOJUTh KBaJpaT M KyO 4YHUCIA, BBIUUCIATH 3HAYEHHUS YHCJIOBBIX BBIPAXEHUH,
COoAEpKAIIUX CTETICHHU.

[Tonb30BaThCsl MOpU3HAKAMU JEJIMMOCTH, PACKJIaJbIBaTh HAaTypajbHBIE YHCIIA
HAa MPOCTHIE MHOXKHUTEIIH.

[Tonap30BaThCA MacIITabOM, COCTABIATH IIPOIIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTth OyKBBI IS OOO3HAUCHHS 4YHCEI IPH 3alMCH MaTeMaTHYCCKUX
BBIPAKEHUM, COCTAaBJIATh OYKBEHHBIC BBIpaKCHUS W (POPMYJIbI, HaXOJWTh 3HAYCHUS
OYKBEHHBIX BBIPQKCHHUM, OCYIIIECTRIISAS HEOOX0IMMBIC TTOJACTAHOBKH M MPEeOOpa30BaHUSI.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Penienne TeKCTOBBIX 3a/1a4

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4U apPU(PMETHUECKUM CIIOCOOOM.

Pewars 3amaum, CBA3AaHHBIE C OTHOLIEHWEM, MPONOPLMOHAIBHOCTBIO BEIWYMH,
MPOLIEHTAMM, pEIIaTh TPU OCHOBHBIE 3a/1a4u Ha APOOU U MPOLICHTHI.

Pewars 3agauu, comeprxaiue 3aBUCUMOCTH, CBS3bIBAOLINE BEJIMYMHBL: CKOPOCTD,
BpEMsl, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOJAUTEIBLHOCTH, BpEMH,
oO0beMa paboThl, HCMOIB3YS apumeTHueckue JeHUCTBUS, OLEHKY, NPUKUIKY,
MTOJIb30BAThCS EANHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYMH.

CocTaBnsTh OyKBEHHbIE BHIPAKEHUS 10 YCIOBUIO 331a4u.

N3BnekaTh HHPOpPMALIKIO, IPEICTABICHHYIO B TAOJINIIAX, HA IMHEHHOM, CTOJIOYaTON
WO KPYrOBOM  JMarpaMMax, HMHTEPIPETHPOBATh  IPEACTABICHHBIE  JIAHHBIE,
MCIIOJIb30BaTh JAHHBIE ITPU PEIICHUU 33/1a4.

[IpeacraBnsaTe MHGOPMALIMIO C TOMOLIBIO TAOHIL, TUHEHMHON M CTOIOUATOM JrarpaMm.

Harasignas reomerpust

[IpuBonuTh mpHUMEPBI OOBEKTOB OKPYXKAIOIIETO0 MHpPa, HUMEIMX (opMy
M3YUYEHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX QUTYD.
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N300paxaTh ¢ MOMOIIBIO LUPKYJIS, JIMHEHKH, TPAHCIOPTHPA HAa HEJIMHOBAHHOMN
U KJIETYaTOM OyMare M3ydeHHbIE TUIOCKHE reoOMeTpUuuecKrue GUrypbl U KOHPUTyparuu,
CUMMETpUYHBIEC (DUTYPBI.

[Tonb30BaTbCs TEOMETPUYECKUMHU MOHITHSIMH: PABEHCTBO (QUTYp, CHUMMETpPHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CUMMETPHUEHW: OChb CHUMMETPHUHU, LEHTP
CUMMETPUH.

HaxoauTh BeIM4YMHBI YTII0B U3MEPEHHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYWHBI, TOJIb30BATHCS IPU PEUIEHUU 3a7ad TpagyCHOM MEpoul YIJoB,
pacrio3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, PA3BEPHYTHIN U TYIION YIJIbI.

Bpraucnares  JMHY  JIOMaHOM, IIEPUMETP MHOTOYTOJIBHHKA, I10Jb30BaTHCS
€IUHULIAMH W3MEPEHUs JUIMHBI, BBIPAXKATh OAHU CIWHMIBI WU3MEPEHHUs UIMHBI 4epe3
Ipyrue.

Haxomute, HMCnonbp3ys 4epTEKHbIE HWHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOMH, JUIMHY ITyTH HA KBaIpPaTHOMN CETKE.

BoruucnaTs miuomanas Guryp, COCTaBIECHHBIX U3 NPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh
pa3OueHne Ha  NOPSAMOYrOJIBHUKHA, Ha  paBHble  (QUIYphl, JOCTPAauBAHHE
0 TPSAMOYTOJIbHUKA, ITOJb30BaThCA OCHOBHBIMHM CIWHHIIAMU W3MEPEHUS IUIOIIA/IH,
BBIPAKaTh OJHU €JUHUILIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHe.

PacriozHaBaTh Ha MOJENAX M M300pKEHUSX MUPaMHUIy, KOHYC, LMJIMHJIpP,
HCII0JI30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, PeOpO, rpaHb, OCHOBAaHUE, PA3BEPTKA.

N300pakats Ha KJIeT4aToi Oymare mpsiMOyTroJIbHbBIN TapauieTIeue]I.

Boruncnate 00beM NOpSMOYTOJIBHOTO Mapaienenunena, Ky0a, I0iIb30BaThCs
OCHOBHBIMHU €JUHUIIAMU U3MEPEHUS 00bEMA;

Pemlare HecnoxHbIE 3a7auM  HA HAXOXKJICHHE TEOMETPUUYECKUX BEIWYUH
B IIPAKTUYECKUX CUTYaLUAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI IATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
HarypanbHbie yncna. 43 Hecsatnunas Yurarp, 3aIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YKCIIA;
JlelicTBUs C HATYpAJTIbLHBIMU CHUCTEMA CUHCJIEHUS. | MPeAIaraThb M 00CYKIaTh CIIOCOOBI YIIOPSIOUYMBAHUS YHACEIL.

qHcCJiaMHu

Psin HaTypanbHBIX
YUCE.
Harypanbnbiii psz.
Yucno 0.
HarypanbHbie yncna
Ha KOOPAWHATHOU
IPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJbHBIX YHCEIL.

Apudmerndeckue
JICUCTBUSI

C HATypaJIbHBIMU
yrciiamu. CBoMcTBa
HYJISI TP CII0KEHU U
U YMHOKEHUH,
CBOMCTBA €IUHHIIBI
MIPU YMHOXEHUHU.

N300paxkaTh KOOPAMHATHYIO MIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIWUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath CBOMCTBA HATYPAIBHOTO psAna, uncen 0 u 1
MIPY CJIIOKECHUU U YMHOKECHUMU.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUS HATYPAJIBHBIX YHCE.
BoinoiHATH apupmMeTnyecKue 1eicTBUS C HATyPAIbHBIMU
YUCJIaMU, BBIYUCISTH 3HAUYCHUS YUCIIOBBIX BhIpaKEHUMN

CO CKOOKaMH U 6e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJE CTEIICHU, YUTATh
CTEIEHU, UCO0JIb30BAaTh TEPMHUHOJIOTHIO (OCHOBAHMUE,
MOKa3aTelib), BLIYUCIAATH 3HAYEHUS CTCTICHEH.

BbINoJHATH NPUKUAKY U OLEHKY 3HAaUYCHUM YUCIIOBBIX
BBIpAXXEHU, MPeAJaraTh M NPUMEHATH NPUEMbI IPOBEPKHU
BBIYKCJICHUM.

HNcnonb30BaTh NPpH BHIYMCJIEHUAX TIEPEMECTUTEITBLHOE

Y COUYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOXKEHHS,
pacnpenenuTeEIbHOE CBOUCTBO YMHOXKEHHUS; (POPMYIMPOBATH
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ITepemecTuTenpHOE
M cCOUeTaTeILHOS
CBOMCTBA CJIOKCHMUS
U YMHOXKEHUS,
pacnpeeuTeIbHOE
CBOMCTBO
YMHOKEHHS.
Jenurenu

U KpaTHbIC YUCIIA,
pasoKeHUE Yncia
Ha MHO>KHTEIIH.
Henenue

¢ ocratkoM. [IpocTeie
U COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HATypaJIbHbIM
TOKAa3aTesIeM.
YucaoBeie
BBIPAYKCHHUS;
MOPSIAOK IENCTBUM.
Pemmenue TEKCTOBBIX
3aJ1a4 Ha BCe
apudmernueckue

U MPUMEHATH MPaBUJIa IPeoOpa30BaHus YUCIOBBIX
BBIpaKEHUI HAa OCHOBE CBOMCTB apu(METHUECKUX JICUCTBUH.
HccnenoBaTh 4nCIIOBBIE 3aKOHOMEPHOCTH, BBIABUIATH

1 000CHOBBIBATH T'MIIOTE3bI, (POPMYIUPOBATH 0000 IEHUS
U BBIBOJBI I10 PE3YJIbTaTaM MPOBEACHHOTO UCCIIEIOBAHUS.
D®opMyJIHPOBATH ONPeIeSIeHUs JICIUTENS U KPAaTHOTO,
Ha3bIBATh JICJIUTEIIN U KPATHBIE YUCIIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC YKCIa; GOPMYJIUPOBATH

U NPUMEHATH NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAMTh OCTATKU OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUS

O HaTypaJIbHBIX YHCJIAX, MPUBOJAUTH MPHUMeEPbI

1 KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHMS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MaTeMaTUu4YeCKHeE NPeIJI0KEHUS

C IIOMOIIIBIO CBA30K «W», KHIIN», «ECIIH. .., TO...)».

Pemats TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCIO0JIb30BAaTh 3aBUCUMOCTH MEXTy BETUYMHAMU (CKOPOCT,
BpEMsi, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTUpPOBATH YCIOBHUE, H3BIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaunpoBarhb X0 PELUICHUS 3aa4U C HIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBIKECHHUE
Y MOKYTIKH

CXEMbl, TAOIHIIBI.

I[IpuBoauTh, pa3dupaTh, OLEHUBATH PA3TUYHBIC PEIICHUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku onieHMBaTh MOJYy4YEHHBIN pe3yIbTar,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSSt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIMOKH.

PemaTp 3a1auu ¢ momoIibio nepedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCH € HCTOpPHe pa3BUTHS apU(PMETUKU

Har JIIHAaA rCOMCTPHA.
JIMHUM Ha IJIOCKOCTH

12

Touka, nipsmasi,
OTPE30K, JIYyY.
JlomaHas.
N3mepenune mimHbI
OTpE3Ka,
METPUUYECKHUE
CIIMHUIIBI
W3MEpPEHUS JJTUHBI.

OKpy»XHOCTb U KPYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
Yromn. [psamon,
OCTpBIH, TYIIOU

Y Pa3BEPHYTHIN
yriibl. U3mepenne

Pacno3naBarth Ha yepTexax, pUCyHKaX, ONMCHIBATD,
UCITIOJIb3YsI TEPMUHOJIOTHIO, U M300PaKaTh C IIOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NpUBOAUTH NPUMeEPbI O0BEKTOB PEATBLHOIO
MUpa, UMeroIMX (OpMy U3yUYEHHBIX (PUTYp, OLIEHHUBATH UX
JIMHEWHBIEC PA3MEPBI.

HNcnonb30BaTh IMHENWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISL IOCTPOEHHUSI U U3MEPEHHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJINYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJ,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO pajauyca.
N300paxath KOHPUTypaLIMK TEOMETPUUYECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEU HA HEIIMHOBAHHOU

U KJIeT4aToi Oymare; npeasaratb, ONUCHIBATH U 00CYKIaTh
CIOCco0bI, AJITOPUTMBI [IOCTPOEHUS.

Pacno3naBathb 1 n300paxkaTh Ha HEJTMHOBAHHOM
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YTJIOB.
[IpaxTrnueckas
pabota
«Iloctpoenune
YIJIOB)»

Y KJIeT4aToi Oymare nmpsiMoi, OCTPBIM, TYIIOH, pa3BepHYTHIMI
YIJIbl; CPABHUBATH YTJIBL.

Bb1uncasTh JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh M MCNOJIB30BATh MPHU PELICHUH 3a1a4
3aBHCUMOCTH MEXY €AUHUIIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMHU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
UccaenoBath GUrypsl u KOHQUTYpaIUH, UCTIONB3YS
U(pPOBBIE peCypChbl

OOBIKHOBEHHBIE APOOH

48

HpoOs. [IpaBunbHbIe
Y HEeTIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue apo0ei.
Cnoxxenue

Y BBIYUTAHHUEC
0OBIKHOBEHHBIX
npobeii. CMmenranHas
JpoOb. YMHOXKEHHUE
U JICIICHUC
OOBIKHOBEHHBIX
npo0eil; B3auMHO-
oOpaTHbIE TpOOH.
Penienue TeKCTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHBIE

MopeanpoBaTthb B rpadguieckoil, mpeaMeTHon Gpopme,

C MTOMOIIIbIO KOMIIBIOTEPA IMOHATHSA U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOObIO.

Yurtath U 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
npeaaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOpAI0YMBAHUS APOOEH.

N300paxaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPJIMHATHOW MPSAMON; MCII0JIB30BATh KOOPAUHATHYIO
MPSAMYIO JIJI1 CPAaBHEHUS IPOOEH.

P®opMyIMPOBaTh, 3alIUCHIBATH € IOMOLIbI0 0yKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpoOU JJisi COKpAILEHUs APOOEeH U IPUBEICHUS
IpoOU K HOBOMY 3HAMEHATEJIO.

IIpeacTaBiasiTh CMENIaHHYIO APOOH B BUJIE HETPABHIILHOMN

Y BBIICNIATH LIENYIO YaCTh YMCIIa U3 HEMPABWIBHOU JpOOH.
BeinosHsaTs apudmMeTnyeckune 1eHCTBUS

C OOBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA
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3a/1a4M Ha JIPOOH.
[IpumeneHue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHU

Y NIPEJIOKCHU N

apu(pMeTHyeCKuX AEUCTBUN ISl pallMOHAIN3aLUN
BBIYMCIICHUM.

BbINOJHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BIYUCICHUM;
npeaiaraTb U NPUMEHATH IPUeMbI IPOBEPKH BHIYNCIICHU.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB IpOOEH, ONUpasich

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 1po0siX, MPUBOIAUTH MPUMePbI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3BIBAHMSA U OTPULIAHUS BbICKa3bIBAaHUM.

Pemarhb TekcTOBBIE 33]1a41, COAEpIKAIIME APOOHBIE JaHHBIE,
Y 33J1a4¥ Ha HAXO0KJICHUE YaCTH LIEJIOT0 U LEJIOT0 MO €ro
4acTH; BBIAIBJSTH UX CXOACTBA U PA3JIMYHUS.
MozaenupoBarh X011 PEMICHUS 33/1a41 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTth, pa3duparhb, OECHUBATH PA3IMYHbBIC PEILICHNUS,
3aIIMCH PEILIEHUN TEKCTOBBIX 3a1ay.

Kpuruyecku oneHUBaTh MOJyYEHHBIN pE3yibTarT,
OCYILECTBJISITh CAMOKOHTPOJIb, TPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTh OLLIMOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETUKI

Harnsanast reomerpusi.
MHOTOyroJIbHUKH!

10

MHOrOyrojabHUKH.
YeTplpexyroibHUK,
IIPSAIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnucbIBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

C MOMOIUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICIUPOBATH M3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIUX
(dhopMy MHOTOYTOJILHUKA, IPSIMOYTOJIbHUKA, KBApaTa,

25


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas pabovas mporpamma | Maremaruka. 5—9 kiaccel (0a30BbIH YPOBEHbB)

paboTta
«Iloctpoenune
MPSIMOYTOJIbHUKA

C 33/IaHHBIMU
CTOPOHAMHU

Ha HEJTMHOBAHHOM
Oymarey.
TpeyrosbHUK.
IImomane

U TIEpUMETP
IPSIMOYTOJTbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJILHUKOB,
€IMHULIBI
U3MEPEHUs
TUTOIIIA]TH.
[lepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLIEHUBATh UX JIMHEHHBIE Pa3MEpBI.
BuIYHCISTB: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHHUKA,
MHOT'OYTOJIbHUKA; IJIOIIAb IPSIMOYIOJIbHHAKA, KBapaTa.
M300paxkaTh OCTPOYTOJIbHBIE, TPSMOYTOJIBHBIE

U TYTIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponThb Ha HETUHOBAHHOM U KJIeTYaTON Oymare KBaapar
Y IPSIMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IIPAMOYTOJIBHUKA, KBAIPATa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS, MOJEIINPOBAHNUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHHUKA.
KoncTpynpoBats MaTeMaTHYeCKHE NMPEAT0KEHUS

C TIOMOILIBIO CBSI30K «HEKOTOPBIID), «ITH000M.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

O MHOT'OYTOJIbHUKAX, IPUBOAUTHL NIPUMeEPbI

Y KOHTPIIPUMEDPBL.

HcciienoBats 3aBUCMMOCTD IUJIOIIAIHA KBaApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHON CETKHU JJISI TOCTPOCHUS
¢buryp; pa3duBaTh NpIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYphI U3 KBAIPaTOB

U TIPSMOYTOJIbHUKOB U HAXOJUTh UX IJIOLIA/1b, pa30UBaTh
¢burypsl Ha IPSIMOYTOJILHUKH U KBAAPAThl U HAXOIUTh X
IJIOIAb.

BripaxaTh BEIUUMHY IUIOIMAAN B Pa3JIMYHBIX €IUHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH

U MCI0JIb30BATH 3aBUCHUMOCTH MEXIY METPUUECKUMU
€IUHULIAMHU U3MEPEHUS TIJIOIIAIHN.
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3HaKOMUTHCS ¢ IPUMEPAMU PUMEHEHUsI TUI0IA TN
U TIEPUMETPA B MPAKTUYECKUX CUTYAIUSX.

Pemarts 3agaun 13 peasibHOM KU3HU, MPEAJIAraTh

H 00CYKIAaTh pa3jIH4YHbIe CIIOCO0bI PEIICHUS 3a/1a4

JlecaTuunble qpoou

38

JlecaTraHas 3anuch
npobeit. CpaBHeHHE
JIECATUIHBIX
JpoOeH.

JlenicTBus

C ACCATUIHBIMU
JPOOSIMH.
Okpyrienue
JIECSATUYHBIX
JpoOeH.

Penienune TekCTOBBIX
3a/1a4, CoJIePIKaIInX
npobu. OCHOBHBIE
3a/layu Ha ApooH

IIpeacTaBiasiTh AECATUYHYIO APOOb B BUJIe OOBIKHOBEHHOM,
YHUTATh H 32N CHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH M 00CYKIATh CIOCOOBI
YIOPSA0OUUBAHUS IECATHYHBIX APOOEH.

N300pakaTh necITUIHBIC APOOH TOUKAMU HAa KOOPIMHATHOM
IIPSAMOM.

BbIABJAATH CX0CTBA M PA3JIUYHUSA TPABWIT apU(PMETHUECKHUX
JICVCTBHI C HATYpPaJIbHBIMU YUCIIAMH U JECATUYHBIMU
JIpoOsSIMU, OOBICHATH UX.

BoInosiHATH apudMeTHIECKHUE TSUCTBUA C JeCATHIHBIMU
JIpoOSIMU; BBHINMOJIHATH MPUKHAKY U OLIEHKY pe3yibTaTa
BBIYHMCJICHUM.

IIpumeHsATH cBONCTBA apuPMETHUECKUX JEHCTBUN

JUTSL pallMOHAIU3allid BEIYMCIICHUM.

IIpyMeHATH NPABUIIO OKPYIJIEHUS JICCITUYHBIX IPOOCi.
IIpoBoauTh MCc/IeI0BAHNS CBOMCTB JECATUUHBIX IPOOEH,
OTIMPAsICh HAa YHCIIOBBIC AKCIIEPUMEHTHI (B TOM YHCIIC

C TOMOIIBIO KOMIBIOTEPA), BHIABUIATH THIOTE3bI

Y IPUBOJUTH UX 0OOCHOBAHHUSI.

Pacno3HaBaTh UCTHHHBIC U JIOXKHBIC BHICKA3bIBAaHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA ¥ OTPUIIAHUS BHICKA3bIBAHUH.
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Pemathb TekcTOBBIE 3a71a4, COAEpIKAIINE IPOOHBIE JaHHBIE,
Y Ha HaXOXJCHUE YaCTHU L[EJI0T0 U LIEJIOT0 10 €ro YacTH;
BBIAIBJISITh MX CXOJCTBA U PA3JIN4YM.

MopeanpoBaTh X0/ PELICHNS 3a4a4H C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauThH, pa3déuparTb, OUEHUBATH PA3JINYHBIC PEILICHNUS,
3aMKCH pEUIEHUI TEKCTOBBIX 3a/1ay.

OnepupoBaTth IpOOHBIMU YHCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHUBaTh IOJy4YCHHBIN PE3YIbTAT,
OCYLIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OLINOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUSA apUPMETHKI

Harnsannas reomerpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHuKmy.
N3o6pakenue
MHOTOT'PaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
IIpsAMOYTOJIbHBIN
napajuiejenumnes,
ky0. Pa3zBepTku ky0a
Y napajuieenuIea.
IIpakTryeckas
pabota «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0lIeM
MHpe NPSIMOYTOJIbHBIN Mapalienenunen, Kyo,
MHOTOIPAaHHHUKH, ONMCHIBAThH, HCI0JIb3YS TEPMUHOJIOTHIO,
OLICHMBATh JIMHEHHBIE pa3MEPHI.

IIpuBoauTH NpUMeEPBI 0OBEKTOB PEATHHOTO MUPA, UMEIOLITUX
(dbopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO NapajuieenuIea,
KyOa.

N306paxaTth Ky0 Ha KiIeTUaTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, MpIMOYTOIBHOTO
napajuienenune a, MHOrTOrpaHHUKOB, UCTIOJIb3YS MOJIEIIH.
Pacno3naBath u n300paxkaTh pa3BepTKU KyOa

U napaJuieenuneaa.

MopeaunpoBarthb Ky0 1 napajuienenumes u3 OyMaru v npoyux
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O6bem ky0a,
PSIMOYTOJIBHOTO
napasuiesenumneia

MaTEpUajoB, 00bACHATH CIIOCO0 MOJIETUPOBAHUS.
Haxoauth n3Mepenusi, BBIMUCJIATD IUI0IIA/(b TOBEPXHOCTH;
00beM Ky0a, MpsMOYTOJIBHOTO Napasliesenuea;
HCCJIe0BATH 3aBUCMMOCTB 00beMa Ky0a OT JIMHBI €T0
peOpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0Juronath 1 IPOBOAUTH AHAJOTUM MEX]Y IOHATUAMHU
oA U 00beMa, epUMeTpa 1 IUIOIIAA1 IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'paHHUKaX, MPUBOAUTH NIPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS 1 OTPUILIAHUS BbICKA3bIBAHUIA.
Pemars 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHue u 00o0IICHNE

10

IToBTOpEHue
OCHOBHBIX IOHATHH
1 METOJIOB Kypca

5 knacca,
000011IeHNE 3HAHUH

BouIuucasiTh 3HAaUEHUS BBIPAXKEHUM, COEpKAITUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U JECITUYHbBIE IPOOH,
BBITIOJIHATH MPE0Opa30BAHUS YUCET.

Bri0upaTth cniocod cpaBHEHUs YUCET, BBIUUCICHHI,
NPUMEHSITh CBOIicTBAa apu(METUUECKUX JCHCTBUN

JUTSL pallMOHAIN3aly BBIYMCIICHUM.

OcyecTBJIATH CAMOKOHTPOJIb BBITOIHAEMBIX JEHCTBUI
Y CaMONPOBEPKY PE3yJIbTaTa BHIYUCICHUIA.

Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSITh
MaTeMaTH4eCKHe 3HAHMA U1 peLIeHUs 3a71a4 U3 IpYrux
y4€OHBIX MPEMETOB.

Pemiats 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCOOBI
pelLeHUs 33/1a4¥, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

170
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6 KJIACC
Hanmenosanue paznena |KommuecTBo OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue

HarypanpHble uncia 30 Apudpmernueckue BoinosHaTh apudMeTnyeckue 1eficTBUA C MHOIO3HAYHBIMU
JNENCTBUSA HaTypaJbHBIMHU YHCIAMH, HAXOAUTh 3HAYEHHM S YK CIIOBBIX
C MHOT'O3HAYHBIMU BBIPAXEHUI cO CKOOKaMH U 0€3 CKOOOK; BBIYHCIATH
HaTypaJbHBIMU 3HAYEHUSl BBIPAKECHUN, COAEPIKAIUX CTEIICHH.
gucnamu. Uucnossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAYEHUI YUCITOBBIX
BBIPA)KEHUS, BBIPAKCHUI, IPUMEHSATH IPHEMbI IPOBEPKH pe3yibTaTa.
MOPSIIOK IEHCTBUIA, Hcnonb30BaTh NpH BHIYUCIECHUSAX [IEPEMECTUTEIIBHOE
UCIIOJIb30BaHNE Y COUYETATEIIbHOE CBOWCTBA CIIOKEHUS U YMHOKEHUS,

ck00oK. OKpyTJIeHHE
HaTypaJlbHbIX YHCEIL.
Jlenvrenu u KpaTHbIE
YHCJIa; HanOOJIbIITHI
001U AeNMUTeNh

Y HaMEHbIIEe
o0111ee KpaTHOE.
JlenuMocTh CyMMBbI

Y TIPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penrenue TekcToBBIX
3aj1a4y

pacnpenenuTeNbHOE CBOMCTBO YMHOKEHHUS OTHOCUTEIBHO
CJIOKEHUSI, CBOMCTBA apu(METUUYECKUX JTCUCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

D®opMyJTHPOBATH ONPeIeSIeHUs JICIUTEINS U KPaTHOTO,
HanOOJIBIIETO OOIEr0 ASIUTES U HAUMEHBIIIETO O0IIETO
KpaTHOT0, POCTOTO M COCTABHOTO YHCEIT; UCTIOIb30BaTh 3TH
MOHATHSI TIPYU PEILICHUH 3a]1a4.

IIpuMeHsATH aJITOPUTMBI BEIYHUCIIEHUS HAMOOJIBIIET0 00IIETo
JIeTTUTENsl 1 HAUMEHBIIIEro 00IIEro KPaTHOTO ABYX YHCeT,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha POCTHIE MHOXKUTEIIH.
HccaenoBathb ycioBus 1eIUuMocTi Ha 4 U 6.

UccaenoBatp, 00cyxaarhb, GopmyaupoBaTh
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U 000CHOBBIBATh BBIBO/I O YCTHOCTHU CYMMBI, IIPOU3BCACHU S

JIBYX YETHBIX YUCEI, JBYX HEUETHBIX YUCIIC, YETHOTO
Y HEYETHOI'O YUCEN.

HccaenoBats CBOMCTBA JEIUMOCTH CYMMBI M IIPOU3BEICHUS
YUCE.

IIpuBOoAUTHL MpUMeEPHI YKCEN C 3aJaHHBIMU CBOWCTBAMH,
PaCIO3HABaTh BePHbIE U HEBEPHbIE YTBEPKICHMS

O CBOMCTBAX YUCEJ, ONPOBEPraTb HEBEPHBIC YTBEPKACHUA

C IOMOIIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBaTs MaTeMaTH4YeCKHE NMPEAT0KEHUS

C IIOMOIIIBIO CBA30K «H», «KWIN», KECIH. .., TO... M.

Pemiatb TEKCTOBBIE 3a/1a4M, BKIIOYAOIINE OHATHUS
JEIUMOCTH, apU(PMETHUECKUM CITIOCOOOM, UCII0JIb30BATh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaenupoBaTh X011 pEIICHUS 33a1a4U C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLECHUBATH PA3IMYHbBIC PELICHUS,
3aIMCU PELIEHUN TEKCTOBBIX 3a4a4.

Kpurudecku oneHMBaTh NOJYYEHHBIN PE3YyJIbTAT, HAXOIUTh
OLUIMOKH, OCYILECTBISATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgnas reomerpusi.
[IpsiMbIE Ha IITOCKOCTH

[TepnienaukynspHbIe
IpsIMBIE.
[TapannensHbie
IpsIMBIE.
Paccrosiaue mexny

Pacno3naBaTth Ha yepTeKax, pUCyHKAX CIIydau B3AUMHOIO
PACIIOJIOKEHUS JBYX NPSIMBIX.

M300paxaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare JiBe epeceKaromuecs
IIPsIMBIE, JIBE MAPAJUIENIbHBIE NPSMBIE, CTPOUTD MPSAMYIO,
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JBYMS TOYKaMHU,

OT TOYKH A0 NPSIMOH,
JUIMHA MapupyTa

Ha KBaJPAaTHON CETKE

NEPIECHIUKYISIPHYIO JTaHHOM.

IIpuBoaAUTH NPUMeEPBI NAPALIETBHOCTH

Y NIEPIICHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIrOJIbHUKAX IEPIIEHUKYIISIPHBIC

U NIapAJIJICIIbHBIE CTOPOHBI.

N300paxkaTh MHOTOYTOJIBHUKH C TApAJLIEIbHBIMH,
NEPIEHANKYJIIPHBIMU CTOPOHAMM.

Haxoaurhb paccTrosiHAE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 IPSIMOM, ITTMHY ITyTH HA KBaJAPATHOU CETKE, B TOM YHCIIE
UCIIOJIB3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAs
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue 1pooeii.
CpaBHeHue

Y YIIOPSIIOYHBAHHE
Tpo0ei.
HecsTuunbie podu
U METpHYecKas
cCUCTEMA Mep.
Apudmerndeckue
JEUCTBUSA

¢ OOBIKHOBEHHBIMU
U IeCATUIHBIMU
JPOOSIMH.
OtHomieHue.

CpaBHMBATB U YIIOPAI0YMBATH APOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOEH.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUJIE OOBIKHOBEHHBIX
JpoOeil 1 0OBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpPaBHEHHH, MPU BBIUUCICHUSIX.

Hcnoan3oBarth gecsaTUUHbIC IpoOU TpH TpeoOpa3oBaHUU
BEJIMYUH B METPUUECKON CUCTEME MED.

BoinoiHATH apudpmMeTHyecKue 1eCTBUs

C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

BbI4uCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BBHIIOTHATh
npeodpa3oBaHus ApoOeH, BLIOUPATh COCO0, MPUMEHSITh
CBOMCTBA apu(pMETHUCCKUX JSHCTBUH JIJIs pallMOHATH3AIHH
BBIUYKCIICHUN.

CocTaBiasiTh OTHOIIEHUS U TPOTIOPLIUY, HAXOAUTH
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JleneHne B JaHHOM
OTHOIIICHUM.
Macura0,
TIPOITOPIIHSI.
[TonsTHe mporeHTa.
Beraucnenue
MPOLICHTA

OT BEJIUMYHHBI

Y BEJIMYHUHBI T10 €€
MIPOIICHTY.

PelieHne TeKCTOBBIX
3a/1a4, CoAepKaIIiX
JPOOU ¥ MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTHHBI OKPY>KHOCTH
K €€ IUaMeTPy»

OTHOLIEHUE BEJINYUH, ICJIUTh BEJIMYNHY B TaHHOM
OTHOIICHHUH.

HaxoanTs 3KcnepuMeHTAIbHBIM IIyTeM OTHOIICHHE JJIMHbI
OKPYXHOCTH K €€ THAMETPY.

HNuTepnpernpoBath MaciTad Kak OTHOLIEHUE BEJINYMH,
HAXOAMTh MacIlITa0 IIaHa, KapThl U BBIYUCIIATH PACCTOSHUS,
UCIIOJIB3YS MacIlTao.

OO0BbSACHATB, UTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOLICHT.

BoipakaTh poLeHTH B Ipo0AX U JpOOH B MPOLIEHTAX,
OTHOULIEHUE JIBYX BEJIUYMH B IIPOLECHTAX.

BbI4ucJIATH IPOLICHT OT YKCIIA U YHCIIO 10 €0 MPOLEHTY.
OxpyrasaTh 1poOu U IPOLEHTHI, HAXOAUTh MPUOINKEHUS
quCell.

PemaTh 3a1a4u Ha 4acTH, IPOLIEHTHI, MPOTIOPLIMH,

Ha HaxoXJeHHue ApoOu (MPOLIEHTa) OT BEIMYMHBI U BETMUNHBI
o ee ApoOu (TIpoLeHTyY), ApoOu (MPOIEHTA), KOTOPHIN
COCTABJISIET OJJHA BEJIMYHMHA OT APYTOM.

IIpuBoauTh, pa3doupaTh, OEHUBATH PA3JIMYHbIC PELICHUS,
3aMKCH pEeUIeHUI TEKCTOBBIX 3a/1ay.

N3BaexkaTs nHGOpMALNUIO U3 TAOJIUIl U TUATPAMM,
MHTEPIPETUPOBATH TAOIUYHbIE JaHHbBIE, ONIPEACIISTh
HauOoJIbIlIee U HAUMEHbILIEE U3 MTPEICTABICHHBIX JAHHBIX

Harnsagnast reomerpusi.
CummeTpus

OceBast cuMMeTpHS.
LlenTpanbHas

Pacno3naBaTth Ha yepTeKax U U300paKEHUSIX, M300PaKATH
OT PYKH, CTPOUTH C TIOMOIIBI0O MHCTPYMEHTOB (pUrypy

33


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas pabovas mporpamma | Maremaruka. 5—9 kiaccel (0a30BbIH YPOBEHbB)

CUMMETPHUSL.
[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
paborta «OceBas
CUMMETPUS.
Cummerpus

B [IPOCTPAHCTBE

(OTpe30K, JTOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPYHOCTb ), CAMMETPHUYHYIO JAaHHON OTHOCUTEJIEHO
IPSAMOU, TOYKHU.

HaxoanThs npuMepbl CHMMETPUN B OKPYKAIOIIEM MUPE.
MopenupoBarthb 13 Oymaru a8e GUrypbl, CAMMETPUYHbIE
OTHOCHUTEJIBHO IIPSIMON; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTYpAINH, UCTIOIb3YsI CBOMCTBO CAMMETPHUH, B TOM
YHCIIE ¢ IOMOIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath CBOIICTBA U3YUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEM, HCIOb3YS SKCIEPUMEHT, HAOI0ICHUE,
MOJIEJIUPOBaHUE.

O00CcHOBBIBATD, ONIPOBEPraTh C IOMOILIbIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETpUU QUTYyp

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIMCH
MaTEMaTHYECKHUX
BBIPAKECHUU

Y MIPEIJI0KEHUM.
bykBeHHbIE
BBIPAKEHUS

Y YUCJIOBBIE
IIO/ICTAHOBKH.
bykBeHHbIE
PaBEHCTBa,
HaXOXKJICHUE

Hcnoan3oBaTh 0yKBBI 7151 0003HAYEHUS YMCET, [TPU 3aITUCU
MaTeMaTHYECKUX YTBEP)KIIEHUH, COCTaBISITh OYKBEHHbBIE
BBIPAKEHHUSI 110 YCIOBUIO 3aJa4H.

HccnenoBaTh HECIIOKHBIE YHCIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 UX 3aIHCH.

BoruuncjasaTh uncaoBoe 3HaYeHnE OYKBEHHOTO BBIPAYKEHHUS
MIPH 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
NPSAMOYTOJIBHUKA, KBAAPATa; JJINHBI OKPYKHOCTH, IIJIOIIAN
KpyTa; BHINOJHATH BHIYHCJIEHHS 110 3TUM (HOpMYJIaM.
CocraBasitb GopMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LIEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTENHLHOCTD, BpeMsl, 00beM
KOMITOHEHTA. PabOThI; BHIMOJHATH BEIYUCIICHUS 110 ATUM (hopMyiam.
DopmyIibl HaxoanTh HeM3BECTHBIN KOMIIOHEHT apUPMETUIECKOTO
NEeNUCTBUS
Harnsanas reomerpusi. 14 YeThIpexyroibHUK, MN300pakaTh Ha HETMHOBAHHOM U KJIeTYaTO Oymare
@urypsl Ha INTIOCKOCTH IPUMEPHI C MCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKU C 3aJaHHBIMU CBOMCTBAMMU:
[IpsmMOyronbHUK, C MapaJJICTbHBIMU, IEPIICHANKYJIIPHBIMU, PABHBIMU

KBaJpatT: CBONCTBA
CTOPOH, YTJIOB,
JTaroHaJieH.
N3mepenue yrios.
Bunnr
TPEYrOJIbHUKOB.
[TepumeTtp
MHOTOYTOJIbHHUKA.
[Tnomans puryps.
dopmyiibl
nepumeTpa

Y TUJIOIIA/IH
IPSMOYTOJIbHUKA.
[Tpubnmxennoe

HU3MEpEHUE IIOIA I

dburyp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMH YTJIAMH U JIP., PABHOOEIPEHHBIH
TPEYTrOJIbHUK.

Ilpensnarath u 00CyX1aTh CIOCO0BI, AJITOPUTMBI
IIOCTPOCHHSI.

HccnenoBath, UCIIONB3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOICTBA NPAMOYTOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKU.

O00CHOBBIBATH, ONIPOBEPIaTh C TOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O IPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaABaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh M CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIBI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBaTh OCTpPbIE, IPAMBIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBarthb, M1300pa:xkaTh OCTPOYTOJIbHBIH,
NPSIMOYTOJIbHBIHN, TYHOYTOJIbHBIN, pABHOOEIPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKH.

Bo1uuncjasaTs nepuMeTp MHOTOYTOJIbHUKA, IJI0IIAAb
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pabota «ITnomanp
KpyTa»

MHOT'OYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,

Ha paBHbIC (DUTYPBI, UCTIOJIB30BATh METPUUCCKUE STUHUIIBI
M3MEPEHUS JIJTUHBI U TUIOIIAIH.

Hcnoab30BaTh NpudINKEHHOE U3MepeHue JJINH

Y TUJIOIIAIeH Ha KjeT4aTo Oymare, mpuOIMKeHHOE
HM3MEpEHUE JUTMHBI OKPYKHOCTH, TIJIOMIA AN Kpyra

[looXXuTENBHBIE
Y OTPUIIATEIIbHBIC YUCIIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Moyt HucmoBsbie
MIPOMEKYTKHU.
ITomoxxuTensHBIE

Y OTpHULIATEIbHbIC
yucia. CpaBHEHHE
ITOJIOKUTEIIBHBIX

Y OTPHULIATEIBHBIX
YHCEJI.
Apudpmernueckue
JICHCTBUSA

C TTOJIOKUTEIIbHBIMU
U OTpHUIATEIbHBIMU
YHUCIIaMH.

Penienue TekCcTOBBIX
3a71a4

IIpuBoauTH NpPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
IOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxath 1e1bIe YUCIIA, TOJT0KUTEIBHBIE

Y OTPULIATENBHBIC YMCIIa TOYUKAaMU Ha YUCIIOBOM MPAMOH,
HCIO0JIb30BATh YHCIOBYIO MPAMYIO JJIsI CDABHEHHS YHCEL.
IIpumeHsTH NPaBUJIA CPABHEHNS, YIIOPSAI0YUBATD 1EJIbIC
YUCIla; HAXOAUTh MOJYJIb YUCIIA.

DopMyJaUPOBATH MPABUJIA BBIYKCICHUS C MOJIOKUTEIBHBIMU
Y OTPULATEILHBIMH YHCJIaMU, HAXOAUTh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX TIEUCTBUA

C MOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMU YUCIIAMM.
IIpuMeHATH CBOWCTBA CIIOKEHUS U YMHOKECHUS

JUTsl IpeoOpa3oBaHusl CyMM U MPOU3BEICHUM
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HpCI[CTaBJICHI/IC JaHHBIX

[IpsimoyrosibHas
cucTteMa KoopAuHaT
Ha IJIOCKOCTH.
Koopannate! Touku
Ha IJIOCKOCTH,
a0Ocrucca

Y OpJIMHATA.
Cronbuatsie

U KpYTOBBIE
JUarpaMmel.
[IpakTrueckas
pabora «Iloctpoenue
JTUarpaMmm».
Pemienne TeKCTOBBIX
3aj1a4, CoAepIKaIInx
JAaHHBIE,
MPEICTABJICHHbBIC

B Ta0JIMIIaX

U Ha JuarpaMmmax

OO0BIACHATH M HJLUIICTPUPOBATH MOHATHE IPSIMOYTOIBHON
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U (QUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurath cTONOYATHIE U KPYTOBBIE TUATPAMMBI;
HHTEPHPETHPOBATH JAaHHBIC, CTPOUTH CTOI0UYATHIC
JIAarpaMMbl.

Hcnonb3oBaTh HHPOPMALUIO, ITPEACTABICHHYIO

B Ta0OJIMIIaX, HAa AUarpaMMax JijIsl pelieHusl TeKCTOBBIX 3a/1a4
Y 337124 U3 peajbHOW KU3HU

Harnsimnas reomerpusi.
@urypsl B IPOCTPAHCTBE

[IpsamoyrosbHbIM
napajuieNienumnen,
KyO, mpu3ma,
nupamMua, KOHycC,
HUAJTUHIP, 1P

u chepa.
N3o6pakenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
MUpaMUuy, IPU3MY, HAIUHIP, KOHYC, II1ap, H300paMkaTh UX
OT PYKH, MOJEJIMPOBATH 13 OyMaru, miacTHUJINHA, TPOBOJIOKH
U Jp.

I[IpuBoauTH MpUMeEPHI 00HEKTOB OKPYIKAIOIIIETO MUPA,
uMeronx (opMbl HA3BaHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA, peOPO, TPaHb,
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BepTOK
MHOTOTPaHHHUKOB,
UIMHAPA U KOHYCA.
[IpakTrueckas
paborta «Coznanue
MOJIeTEN
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0beMa;
€MHUIIBI U3MEPEHUS
oobema. O0bemM
PSIMOYTOJIBHOTO
napajureseure/a,
Ky0a, popMyibl
o0bema

OCHOBaHHUE, BHICOTA, PAJINYC U THAMETP, pa3BepTKa.
N3yuaTh, NICTIOJB3YS SKCIIEPUMEHT, HAOTIOCHUE, NU3MEPCHHUE,
MOJICIUPOBAHUE, B TOM YUCJIC KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HA3BAHHLIX TCJ, BHISIBJISATH CXOACTBA

U Pa3IMyMsi: MKy TUPAMHUJION U TIPU3MOM; MEXKTY
[AJIUHAPOM, KOHYCOM U IIIapOM.

Pacno3naBaTth pa3BepTKU napajuiesienurneaa, Kyoa, mpu3Msl,
MUpaMUJIbl, KOHYCA, IUINHIPA; KOHCTPYUPOBATh JaHHbIC
TeJa U3 Pa3BEepTOK, CO3AaBATh UX MOICIIH.

Co3aaBaTh MOJI€JIH ITPOCTPAHCTBEHHBIX GUTYD (K3 Oymaru,
MIPOBOJIOKH, TUTACTHJIMHA U JAP.)

N3mepsaTh HA MOAEJISIX: ITTUHBI peOep MHOTOTPAaHHUKOB,
JTUaMeTp Imapa.

BoiBoauTh popmMysry o0bemMa NPSIMOYTOJIBHOTO
napajuienenuneaa.

BoruucjasaTs no gpopmysiaMm: 00beM NPSIMOYTOIbHOTO
napajuienenuneaa, Kyoa; UCIojib30BaTh IMHUIIBI H3MEPEHUS
o0beMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaieIeIUIEeI0B; peliaTh 3a1a4M C PCATbHBIMU TAHHBIMU

[ToBTOpEHuUe, 00001ICHHE,
CHCTEMAaTH3aIHs

20

[loBTOpEHME
OCHOBHBIX NOHATHH
Y METOJIOB KYPCOB
5 u 6 KJ1accoB,
000011IeHIE

BouryucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJbHbIE, LENbIE, TOJ0XKUTEIbHBIE U OTPULIATEIbHBIE
qKciia, OOBIKHOBEHHBIE U AECSITUYHBIE APOOU, BBIMOIHITD
peoOpa30BaHUsI YUCEIT U BBIPAYKECHUM.

Bbi6upaTh cnocod cpaBHEHUS YHCEII, BHIYUCICHUM,
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U CUCTEMATHU3ALU
3HAaHUU

NPUMEHSITh CBOMCTBA apu(PMETUUCCKUX JeHCTBUI

JUISL pallMOHAIN3alU BEIYUCIEHUN.

Pemarts 3agaum u3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [IJIs PEMICHUS 3a/1a4 U3 JPYTUX
IIPEAMETOB.

Pemarts 3a1a4u pa3HbIMH C1IOCO0aMH, CPABHUBATD,
BbLIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4H.

OcyecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBIX JEHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTaTa BIYUCICHUM

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIIMCKA

Anre0pa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa oOecrneuynBaeT W3y4YeHUE JAPYTHX JAUCIMIUIMH, KaK €CTECTBEHHO-HAy4HOTr0, TakK
U TYMaHHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOJUMO ISl TIPOAOJIKEHUSI 00pa30BaHUS
U B IOBCEIHEBHOM >KM3HU. Pa3zBuTHe y 0O0ydyalommxcs HAay4YHBIX MPEACTABICHUN
O TMPOUCXOXKICHUU U CYIIHOCTU ajreOpandeckux aOCTpakiMii, crocode OTpakKeHHs
MaTEMaTUYECKOM HAyKOW SBJICHUMH M TPOLECCOB B MpUPOJE U OOIIECTBE, POJU
MaTeMaTUYeCKOro MOJICTUPOBAHUS B HAYyYHOM IMO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI W KAueCTB MBIIUICHUS, HEOOXOIMMBIX
JUTSI afanTalui B COBpeMEHHOM 1 poBoM ob1iecTBe. 3yuenue anredpel odbecreunBaet
pa3BUTHE yMEHHUs HAOII0JaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS UM BBIBOJBI, (OpMYyIHpOBaTh YTBEepxkAcHUs. OCBOCHHME Kypca anreopsbl
o0ecreuynBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYarOMIMXCA: OHH HCIOJIb3YIOT
JNEAYKTUBHbIE ¥ WHAYKTHBHBIE pacCyXJICHHs, 0000IeHne W KOHKPETHU3AIHIO,
abcTtparupoBanue u aHajgoruto. O0ydeHue anreOpe npenoiaraeT 3HaYUTENbHBIA 00beM
CaMOCTOSTENIbHON JEeATEIbHOCTH 00YyJaronuxcs, MO3TOMY CaMOCTOSITEIbHOE PElICHUE
3a/1ay SIBJISIETCA peann3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B crpykType mporpammbl yueOHOTO Kypca «Airedpa» IJisi OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJICPKATCILHO-METOIUYCCKUAC JIMHHH:
«Ywucna 1 BBIYUCIICHUS», «ANTe0pandecKue BRIPAKCHU, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxnasd u3 3TUX COAEPXKATEIBbHO-METOAUYECKUX JIMHUM pPa3BUBACTCA
Ha TPOTSHKEHUU TPEX JIET U3y4YeHHUs Kypca, B3aUMOJICHCTBYS C IPYTUMH €ro JTUHUSMHU.
B xoz1e nzydenus yueOGHOTO Kypca 00yqaronuMcs MPUXOTUTCS JJOTUYECKU PACCYKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK. B CBS3M ¢ 3TUM B MporpaMmy
y4ueOHOrOo Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTU4YeCKOro OOpa30BaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarONIUMHUCS OCHOB YHHBEPCAIHHOTO MATEMAaTUYECKOTO  S3BIKA.
ConeprkaTenbHON U CTPYKTYPHOUM OCOOCHHOCTBIO yUeOHOTO Kypca « Anrebpay sBIseTcs
€r0 MHTETPUPOBAHHBIA XapaKTep.

Conepsxanne TuHUU «YUuCiIa ¥ BEIYMCIICHUS CIYKUT OCHOBOMW TS JTaJbHEHIIIETO
M3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIUXCS JIOTHYECKOTO
MBIIICHNS, (OPMHPOBAHUIO yMEHHUS TOJB30BAThCA alNTOPUTMaMH, a TakKKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCEJTHEBHON JKWU3HH.
Pa3BuTHe TOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsl CBA3AHO
C palMOHAJILHBIMH W HMPPAIMOHAIBHBIMUA YWCIaMHU, (DOPMHUPOBAHHEM IIPEICTABICHUN
O JEUCTBUTEIBLHOM 4YHCJE. 3aBeplIIeHHWE OCBOEHHUS YHCIOBOM JIMHUM OTHECEHO
K cpeiHeMy 00111eMy 00pa3oBaHUIO.
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ConepxaHue JBYyX alreOpanyeckux JIUHUN — «AnreOpandyeckue BBIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHUIO Yy OOYyUYaIOIIMXCSA
MaTEMaTUYECKOTro anmnapara, HEOOXOUMOTO JIJIsl pEIICHUS 3a/1a4 MaTeMaTHUKH, CMEKHBIX
OpEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO 0011€ro
oOpa3zoBaHusl y4eOHBI Marepuan TPyNIUPYETCs BOKPYT pPallMOHAJIBHBIX BBIPAXKECHHM.
AnreOpa JeMOHCTpUpPYET 3HAUYCHHE MaTeMaTUKU KakK s3blKa ISl TOCTPOEHUS
MaTEeMaTUYECKUX MOJIeIeH, OTMCAHMsI POIIECCOB U SIBJICHUH peanbHoro Mupa. B 3amaun
oOyueHus anreOpe BXOAAT TakKe JalIbHENIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIUICHHUS,
HE0OXOIUMOIr0, B YaCTHOCTH, MJII OCBOCHHUS Kypca HH(POPMATUKH, U OBJAJICHUE
HaBbIKAMM  JIEYKTUBHBIX paccyxiaeHuil. IIpeoOpa3zoBaHue CHUMBOJBHBIX (opM
CIIOCOOCTBYET  pa3BUTHIO BOOOpa)K€HUsS, CIOCOOHOCTEM K  MaTeMaTH4eCKOMY
TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUEeCKOM JIMHUM HAIICJICHO Ha IMOJIy4YeHUE
oOyJaronmuMMucss 3HaHUM O (QYHKIHUSAX Kak BaKHEWIEW MaTeMaTU4ecKOW MOJeNu
JUISL OMMCAHMSI M UCCIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB M SIBJICHUN B MPUPOJIEC
u ob6mectBe. M3ydenne matepualia ciocoOCTBYET Pa3BUTHUIO Y OOYYAIOIIUXCS YMEHUS
HCIIOJIb30BaTh PA3JIMYHbIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MAaTEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKue, BHOCUT BKJIAJ B (POPMUPOBAHUE TIPEACTABICHUM O POJIU
MaTEeMaTHUKHU B Pa3BUTUU IUBUIN3AIMHN U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kjaccax m3ydaeTcsl yueOHbI Kypc «AnreOpay,
KOTOPBI  BKJIIOUAET CIEAYIOIIMEe OCHOBHBIE pas3iensl coaepxaHus: «Ywucna
U BBIUMCICHUSM», «ANTeOpandecKue BBIPAXKCHUSN», «YPABHCHHS W HEPABCHCTBAY,
«DyHKIHUNY.

OOmiee 4YKMCIO YacoB, PEKOMEHJIOBAHHBIX JJIsi HW3Y4YeHHs Yy4eOHOro Kypca
«Anredpa», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hejielnwo), B 8 Kjacce —
102 gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HeZIeIIO).

COILEPKXAHUE OBYYEHUA

7 KITACC
Yucsia v BbIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0]] OT OAHOU (HOPMBI 3armucu APOOeit
K apyroil. IloHsiTue palMOHANBHOTO 4YHUCJA, 3alUCh, CPAaBHEHUE, YHOPSAOYHMBAHUE
palMOHANBHBIX 4YHCeN. ApudMeTnueckre ACUCTBUS C palMOHAIBHBIMU YHCIIAMHU.
Pemenue 3aay n3 peaibHON MPAKTUKKU HA YaCTH, HA APOOH.

Cremenb C HaTypaJdbHBIM TIOKa3aTelieM: OIpeaesieHne, MpeoOpa3oBaHUe
BBHIPDOKECHUI HA OCHOBE OIPECIICHHs, 3aluch OOnbIMX uucen. [IporeHTsl, 3ammch
MPOIICHTOB B BHJE ApoOM W JpoOW B BHAE NPOLEHTOB. TpU OCHOBHBIC 3aJlayu
Ha MPOILICHTHI, pEIICHUE 3a]1a4 U3 PEATbHON IPAKTHUKH.

[IpuMeHeHne TPU3HAKOB JIETMMOCTU, Pa3IOKEHUE Ha MHOXKUTEIU HATYypalbHBIX
YHUCEeN.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE MpsAMasi U 00paTHask IPONOPLIHUOHATILHOCTH.
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AJsire0OpanyecKue BbIPasKeHUsI

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IEpEeMEHHOW. JlomycTumblie
3Ha4YCHHUs NepeMeHHbIX. [IpencTaBieHHEe 3aBUCUMOCTH MEXKAY BEIMYMHAMH B BUJE
dbopmynbl. Berancnenuss mo dopmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKECHUIA,
TOJIECTBEHHO PaBHBIE BBIPAXKEHUS, PABUJIA IPEOOPA30BAHUA CYMM U MPOU3BEICHUI,
IpaBuiia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIAaracMbIX.

CBolicTBa CTENEHN C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnnounensl u MHorowieHbl. CreneHp MHorousjeHa. CIioKeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOIOWwIeHOB. (DOPMyJbl COKPALIEHHOTO YMHOXEHHUS: KBaJApaT CYMMBI
U KBaapaT pasHocTH. Popmysna pa3sHOCTH KBaaparoB. Pas3noxkeHue MHOTOWICHOB
Ha MHOKHTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHUs, TMpaBWia NpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JIuHeHOEe ypaBHEHUE C OJTHOW NIEPEMEHHON, YMCIIO KOPHEW JIMHEMHOTO YPaBHEHUS,
pelieHne JIMHEMHBIX YypaBHEHUN. (COCTaBJICHHUE YPABHEHUN [0 YCJIOBUIO 3a/Ia4H.
Pemenne T€KCTOBBIX 3a/1a4 C MOMOILIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JIByMs NepeMeHHbIMH M ero rpadux. Cucrema aByX
JUHENHBIX YpaBHEHUH C IByMs NepeMeHHbIMU. PellieHne cuctemM ypaBHEHUM CriocoOom
MOJCTAaHOBKU. [IprMepsl pelieHrst TEKCTOBBIX 3a/1a4 C IIOMOIIBI0 CUCTEM YPABHEHUM.

DOYyHKIUA

Koopannara Touku Ha npsimon. YuciioBbie npoMexXyTKu. PacctossHue mexay 1Byms
TOYKAMHU KOOPJAUHATHOMN MPSIMOM.

[IpsmoyronbHas cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJIuHaTa TOYKU
Ha KOOpAMHATHOW muiockocTu. Ilpumepsl rpadukoB, 3amaHHbix (popmynamu. UrteHue
rpadukoB peanbHbIx 3aBucuMocTell. [lonarue @yuknuu. I'paduk pynkumnnu. CBoiicTBa
bynkuwmii. Jluneiinas gyukmus, ee rpaduk. 'paduk ¢pynkiuun y = |x|. ['paduueckoe
pELICHUE JTMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHECHUM.

8 KJIACC
Yucia v BbIYMCTICHUSA

KBagpartserit kopers u3 yncia. [lonstue 00 nppamnronansHoM unciie. JleciTHaHbIe
MPUOIMKEHUST UpPpAlMOHAIBHBIX uKcen. CBoiicTBa apuMETHYECKUX KBaJIpaTHBIX
KOpHEH U MX MPUMEHEHHE K MPeoOpa30BAHUIO YHUCIOBBIX BBIPAXKEHUM U BHIUUCICHUSIM.
JlenCTBUTENIBLHBIE YHCIIA.

Crenens c 1eNbIM MOKa3aTesieM U ee cBoricTBa. CTaH1apTHas 3allUCh YUCIa.

AJiredpanyecKkue BbIpaKeHUs
KBazmpaTHblii TpexuieH, pa3jio)K€HHE KBaJpPaTHOTO TpeXdujeHa Ha MHOXXHUTEIH.
Anrebpandeckas Apoob. OCHOBHOE CBOMCTBO anredpandeckoit apodu. CroxkeHue,
BBIUMTAHKUE, YMHOXKEHUE, JIeJICHUE anreOpandyeckux apooei. PalionanbHble BIpaXKeHUS
U UX IpeoOpa3oBaHue.
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YpaBHeHUA U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMysia KOpHEW KBaJIpaTHOTO ypaBHEHMs. Teopema
Buera. Pemienue ypaBHEHMM, CBOIAIIMXCS K JMHEWHBIM M KBagpaTHbIM. [Ipocrelimme
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

I'paduyeckass uHTEpHpeTanusi ypaBHEHMHA C JByMs INEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU. [ [puMephI peleHns CHCTEM HEJTMHEUHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Perienne TEKCTOBBIX 3a/1a4 aIreOpandeckuM criocoooMm.

HucnoBble HEpABEHCTBA U KX CBOMCTBA. HepaBEeHCTBO C OJHOW INEPEMEHHOM.
PaBHOCHJIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OAHON nepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DYyHKUNHA

[lonstne ¢ynkumu. OOmacTh OnpeneneHuss U MHOKECTBO 3HAYEHUN (DYHKIUU.
CnocoObl 3a1aHust PYHKITH.

I'padux pynkuuu. Urenue cBoiicTB PpyHKIMM 1o ee rpaduky. [Ipumepsl rpapukos
GyHKIUI, OTpa)karoUINX peabHbIE MPOLIECCHI.

@OYHKIMHU, ONUCHIBAIOLIUE MPSAMYIO K 00paTHYIO MPONOPLIUOHANIBHBIE 3aBUCUMOCTH,
ux rpaduxu. Pyskun y = x°, y = x°, y =Vx, y=|x|. Ipaduueckoe pemenue ypaBHeHuii
Y CUCTEM YpaBHEHM.

9 KITACC
Yucsia v BbIMUCICHUSA

PanmonanbHple 4yMcna, WUPpAalUOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE TpOOU. MHOXKECTBO NEHCTBUTEIBHBIX YUCEN, IEUCTBUTENbHBIE YHCIa KAK
OEeCKOHEYHbIE JECATHYHbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JECHUCTBUTEIIBHBIX YACEN U KOOPAUHATHOMN MIPSAMOM.

CpaBHeHHE IEHCTBUTEIBHBIX YACEN, ApU(PMETUUECKUE JEUCTBUS C ACUCTBUTENLHBIMU
YUCIIAMH.

Pa3smepbl  0OBEKTOB  OKpYXKAaIOLIEro  MHpa, JUIMTEIBHOCTh  IPOILIECCOB
B OKPYXKaloIlleM MUpE.

[TpuOnmkeHHOe 3HAa4YeHHE BEJIMYMHBI, TOYHOCTh MpuOImkeHus. OxpyrieHue
yucell. [Ipuknaka u oueHka pe3yabTaToB BBIYACICHUN.

YpaBHeHUs ¥ HEPABEHCTBA

JIuneriHOoe ypaBHeHHME. PelieHue ypaBHEHHM, CBOJSIIMXCS K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHst ypaBHEHUM TPETbed W 4YETBEPTOU
CTEIIEHEW Pa3JI0KEHHEM Ha MHOKUTEIIH.

Pemienne poOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad
aredpan4eckuM METO/I0M.
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YpaBHeHue c JByMs NepeMeHHbIMU U ero rpaduk. Pemienue cucrem nByx
JIMHENHBIX YPABHEHUH C IByMS IIEPEMEHHBIMU. PellieHrne CUCTEM ABYX YPaBHEHUM, OTHO
U3 KOTOPBIX JHMHEWHOe, a JIpyroe — BTOpod creneHu. I'paduueckas mHTEpHpeTaIus
CHUCTEMBI YPaBHEHUH C JIByMs IEPEMECHHBIMU.

Pemenre TeKCTOBBIX 3a/1a49 alNreOpanvaecKuM CIiocoOoM.

UucnoBble HEPAaBEHCTBA M UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM MNEpeMeHHOW. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMmeHHoM. KBagpaTHbeie HepaBeHCTBA. ['paduueckas
WHTEPNpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DYyHKUNHU
KBagparuunas ¢ynkius, ee rpaduk u ceoiicta. [lapadona, koopauHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'papuxku  ¢ynxumit: y = kx, y= kx+b, y = E, y=x3,y=Vx y=|x,
X
U UX CBOWCTBA.

YucioBble MOCIeI0BATEIbHOCTH U MIPOrPecCum

[ToHdaTHE YWCIIOBOM  MOCHEAOBATEIBHOCTU. 3aJ]aHUE  TMOCIIEIOBATEIIBHOCTH
peKyppeHTHOM dhopmyIioii u GpopmyIoit n-ro yieHa.

Apudmernueckass u reoMmeTpuueckas mnporpeccuu. DdopMmynbsl n-ro  ujeHa
apu(pMETUIECKON U TEOMETPUUECKOUN MPOTPECCUii, CyMMbI MIEPBBIX 71 YJICHOB.

N300pakeHne 4ieHOB apu(pMETUYECKON U T€OMETPUYECKON IPOrPECCHI TOUKaMuU
Ha KOODPJMHATHOM IIJIOCKOCTH. JIMHEHHBIM W SKCHOHEHIMAIbHBIK pocT. CIloXKHBIC
MIPOLIEHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MHpOrpaMMbl yd4eOHOro Kypca «AsnreOpa»
K KOHILy 00y4yeHus B 7 Kjacce.

Yuciia v BbIYUCTIEHUS

BreinonHaTh, codueTast yCTHbIE U MMChbMEHHbBIC PUEMbI, apu(PMETUUECKUE TCUCTBUS
C pallMOHAJIbHBIMU YUCJIAMHU.

HaxoauTk 3HaueHUsI YUCIOBBIX BRIPAKEHUHN, TPUMEHSITH pa3HOOOPa3HbIE CIIOCOObI
Y TIPUEMBbI BBIYMCIICHUS 3HAUCHUN NPOOHBIX BBIPAXKEHUH, COJEpKaIIuX 0OBIKHOBEHHbIC
1 JECATHYHBIC TPOOH.

[lepexoauts OT omHOW (HOPMBI 3amWCH YUCET K Jpyrod (mpeodpa3oBHIBATH
JECATUYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO JICCATUIHYIO JIPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncna.

BBIMOMHATE MPUKUIKY W OILICHKY pe3ysibTaTa BBIYMCICHUMN, OILICHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUN. BBINOMHATH AEUCTBUS CO CTENEHSIMU C HATypajJbHBIMU
MOKa3aTeIIsIMHU.
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[TpuMeHTh TpHU3HAKKA JACIUMOCTH, Pa3IOKEHHE Ha MHOXKHUTEIM HaTypalbHbBIX
Yucel.

Periath npakTHKO-OPHUEHTHPOBAHHBIC 3aa4H, CBI3aHHBIC C OTHOIIICHHUEM BEJIMYKH,
MPOIOPIIMOHAILHOCTRIO ~ BEJIMYHMH, TPOICHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl
peIIeHNs 3a7a4d ¢ YIETOM OIPaHWYCHHIA, CBI3aHHBIX CO CBOHCTBAMH PacCMaTPUBAEMBIX
OOBEKTOB.

AJsire0OpanyecKue BbIPasKeHUsI

Hcnonp30BaTh anreOpandyeckyr0 TEPMHHOJOTMIO M CHUMBOJIMKY, NPUMEHATH €€
B [IPOLIECCE OCBOEHUS yU€OHOTO MaTepHaIa.

Haxomute 3HaueHMss OyKBEHHBIX BBIDAKEHUH TMpU 3aJaHHBIX 3HAYECHUAX
MIEPEMEHHBIX.

BrinonHaTh npeoOpa3oBaHUsl 1IEJIOI0 BBIPAKEHHS B MHOTIOYJIEH MPUBEICHHEM
MOI00HBIX CaraeMbiX, PACKPBITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKUTEIH C TIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOMHUTENS, TPYNIHUPOBKH CJIAra€MbIX, MpPUMEHEHUs (opmys
COKPAILIEHHOI'O YMHOKEHHSI.

[IpumMeHsATh npeoOpa3oBaHUs MHOTOWIEHOB I PEUICHUS pPa3Iu4HbIX 3a/1a4
U3 MaTeMaTHKU, CMEXHBIX IPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM € HATypaJbHBIMH  MOKa3aTENsIMU
JU1sl TpeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHMs 1 HEPABEHCTBA

Pewrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS PAaBUIIa MEPEX0aa
OT MCXOJHOTO YPaBHEHUs K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, SBISIETCA M YHUCIIO
KOPHEM YpPaBHEHMUS.

[IpumensaTy rpaduyeckue METOAbl MPU PEIICHUH JMHEWMHBIX ypaBHEHUH W HX
CUCTEM.

[TogOupaTe npuUMepskI Map YKce, SBISIIOUUXCS PEIIEHUEM JIMHEHHOTO YPaBHEHHUS
C ABYMs IIEPEMEHHBIMU.

CrtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JUHEHMHOrO YpaBHEHHUS C JABYMS
MEePEMEHHBIMHU, MOJIb3YACh IPpaUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pewmrars cucteMbl IByX TMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecky.

CocTaBisaTe U pemiaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX YPAaBHEHUN
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
ITOJIyYEHHBIA pe3yJIbTar.

DYyHKIUU
N3ob0paxkath Ha KOOPAMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM

KOOpAuHaTaMm, Jydn, OTPC3KH, HHTCPBAJIbI, 3allMCbIBATH YHCJIOBLIC IMPOMCIKYTKH
Ha aJIF€6p3.I/I‘IeCKOM A3BIKC.
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OTmedath B KOOPAMHATHOMN ITIOCKOCTH TOYKH T10 3a/IaHHBIM KOOpJMHATAM, CTPOHTH
rpaduku TuHeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucheIBaTh C TOMOIILI0 (DYHKITUI M3BECTHBIC 3aBUCUMOCTH MEKy BEJIMUYMHAMMU:
CKOPOCTh, BpEMsl, paCCTOSIHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHLHOCTS,
BpeMmsi, 00beM padOoTHI.

Haxonuth 3HaueHre (YHKIMH 110 3HAYCHHUIO €€ apryMEHTAa.

[Tormmarp rpadudeckuii cmoco® TMpeaAcTaBlIeHUS W aHaium3a WHGOpPMAIIUH,
W3BJICKAaTh M WHTEPIPETHPOBATH WHGOPMAIMIO U3 TPadUKOB peaJbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 Kjacce.

YucJia ¥ BbIYHCIEHUS

Hcnonbs30BaTh HadallbHBIE MPEJICTABICHUS O MHOYECTBE JAEHCTBUTEIBHBIX YUCEI
JUIS. CpaBHEHMS, OKPYTJEHUS W BBIYUCICHUN, HM300pa)kaTh JIEHCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpumensaTy moOHATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHS, HaxXOJHUTh
KBaJ[paTHbIC KOPHH, HCIIOJB3yS TIPH HEOOXOAUMOCTH KaJIbKYJISITOP, BBITIOIHATH
peoOpa3oBaHus BRIPAKCHHH, COAEpKaIMX KBaJpaTHbIC KOPHH, UCIOJb3Yysl CBOMCTBA
KOpHEMN.

Hcnonb30BaTh 3amucy OOJBIINX U MaJIbIX YHUCEI C TTOMOIIBIO IECATUIHBIX IpOOCH
u cternened yncia 10.

AJiredpanyecKue BbIPaKeHHU s

[IpuMeHATh MOHSATHE CTETICHHU C IIEJIBIM TI0Ka3aTeJIeM, BBIMIOJIHATH TPEeo0pa3oBaHus
BBIPAXKEHU, COAEPKAIINX CTENEHU C LEIbIM OKA3aTEJIEM.

BBINOMHATE  TOXKIIECTBEHHBIC MPEOOpa30BaHUsl  PALMOHAIBHBIX  BBIPAKCHUM
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U alre0pandecKuMu ApoOsiMu.

PacknanpiBaTh KBaApaTHBIA TPEXUJICH HA MHOKUTEITH.

[IpumensTh TpeoOpa3oBaHUS BBIPAKCHUM JJIST  PEUICHUS PANIUYHBIX 33134
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PeabHON MTPAKTUKH.

YpaBHeHUs ¥ HEPABEHCTBA

Pemwlare sMHEWHBIE, KBaJIpaTHBIE YpPAaBHEHUsS W pPaALMOHAJIBHBIC YpPaBHEHUS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPABHEHH C IByMsI IEPEMEHHBIMH.

IIpoBOaUTE MpPOCTEUIINE UCCIEAOBAHNS YPABHEHUW U CUCTEM YPaBHEHWUH, B TOM
yycie ¢ NpUMEHeHHEeM rpaduyecKkux MpecTaBleHui (yCTaHaBIMBAaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUM PEIICHUs], €CITU UMEET, TO CKOJIBKO, U IPOYEE).

[TepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3a7a4M K €€ aireOpandeckor MOJAeNIn
C IIOMOIIBIO COCTABJICHUS YPAaBHEHHsI WIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pPE3yJIbTaT.
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[IprMeHSITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIATH
JMHEWHbICE HEPABEHCTBA C OJHON MEPEMEHHOM M HUX CHUCTEMBI, JaBaTh rpaduueckyro
WJUTFOCTPALMI0 MHO>KECTBA PELICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHU
[lonumath M UCHONB30BaTh (PYHKIMOHAIbHBIE IOHATUS U SI3bIK (TEPMMHBI,
CUMBOJIMYECKHE OOO3HAYEHHUSA), ONPEACNATh 3HauyeHHWEe (QYHKIUU 1O 3HAYCHUIO
apryMeHTa, ONpeIeTsATh CBOWCTBA (DYHKIIUU 1O €€ TpaduKy.
Crpouts rpaguku 37€MEHTapHBIX (PyHKUINN BUAA:
y="_,y=x% y= x3,y = V&, y = |x|, onuckBaTh CBO}CTBA YNCIIOBOI (DYHKIIHH
X

1o ee rpaduky.

[IpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucsa u BbIYHCIEHUS

CpaBHMBATH U YIIOPAIOYMBATH PAllUOHAIBHBIC M UPPAITMOHATIBHBIC YHCIIA.

Breimonuars apudmernyeckue NEUCTBUS C pAMOHAIBHBIMU YHCIAMH, COYeTas
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCICHUS C WPPAUUOHAIBHBIMU
YHCJIaMU.

HaxomuThs 3Ha4YeHHs CTENEHEW C LEIBIMU IMOKA3aTESIMU M KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC YHMCJA, BBINOJHATH TPUKUIKY  pe3yjbTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKECHHM.

YpaBHeHus U HEPAaBEHCTBA

Pewrare nuHelHBIE M KBaJIpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOASIIMECA K HUM,
npocTeiiire ApoOHO-palMOHANIbHBIE YPABHEHUS.

Pewmars cucTeMbl 1ByX JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMUA U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABIIAETCS JIMHEUHBIM.

Pemartb TekcTOBbIE 3a/1au anreOpandyeckuM CIOCOOOM € MOMOIIBbIO COCTaBJICHMUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBoauTE MPOCTEUIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
yycie ¢ NpUMEHEHUEM Tpaduyueckux NpeacTaBlieHuid (ycTaHaBIMBaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOUee).

Pemate nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300paXXaTh pellIeHUE
HEPABEHCTB HA YKUCJIOBOM IIPSMOM, 3alIUCHIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

PemaTtp cucrembl JUMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELIEHUH PA3JIUYHBIX 3a1a4.
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DYyHKIHUU
PacrioznaBate  (yHKIIMM  WM3Y4YCHHBIX BHIOB. [loKa3piBaTh CXEMaTHUECKU
pacmoJio)KeHNEe Ha KOOPAWHATHON IITIOCKOCTH TpadukoB (yHKIHWA Buma: y = kx,
y=kx+b, y= f, y=ax?+bx+c, y= x3, y= VX y=|x| B 3aBucumoctu
X

OT 3HAYCHUN KO3 PHUIIMEHTOB, OMTUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W u300pakaTb CXeMaTHYeCKd TpaduKd KBaJpaTUYHBIX (PYHKIH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.

PacnioznaBate kBampatuuHyto (yHKIuio 1o (Gopmysie, MPUBOAUTH IMPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCJIE10BATEIBHOCTH M IIPOTPECCHHU

Pacnio3naBaTh apupMeTHUECKYI0 U F€OMETPUUECKYIO MPOTPECCUU NPU Pa3HbBIX
crioco0ax 3aJaHusl.

BbINOTHATE BEIYMCIEHUS C UCTIONIB30BaHUEM (POPMYJI N-TO WiIeHa apu(PMEeTHIECKOM
Y TEOMETPUYECKON MTPOTPECCHM, CYMMBI IIEPBBIX N WICHOB.

N3006paxaTh 4ieHbl HOCIEI0BATEIBHOCTH TOUKAMH HAa KOOPAUHATHON MJIOCKOCTH.

Pewmate 3agaun, CBSI3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSIMHU, B TOM YHUCIE
3aJ1a4M U3 peajbHOU )KU3HU (C UCIIOJIb30BAHUEM KAJIBKYJIATOPA, U(PPOBBIX TEXHOJIOTUN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |[KoaumdecTtBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4acoB cojJiepKaHue
Yucna 1 BBIYKCIICHHUS. 25 [lonsiTne CucreMaTu3upoBaTH U 000raIIATH 3HAHUS
ParnmonanbpHbIe yncia PAMOHAIBHOIO YKCa. | 00 OOBIKHOBEHHBIX U IECSITUUHBIX APOOSIX.
Apudmernyeckue CpaBHUBATH U YHOPSA0YMBATH APOOH, TpeoOpa30BbIBas
JICUCTBUSA IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaTbHBIMU
yucnamu. CpaBHEHHME,
YIOPSI0YMBAHKE
PalMOHAJIBHBIX YHUCEIL.
CrerneHb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemienne oCHOBHBIX
3a/1a4y Ha 1poou,
MIPOLICHTHI

W3 PEATbHOU
MPaKTUKHU.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHUS

Ha MHOXXHUTEIIN
HaTypaJIbHBIX YHCEIL.
Peanbnbie

OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OCCKOHECUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOPa3HbIE CIIOCOOBI M IPUEMbI
BbIYUCJICHHUS 3HAYCHUI APOOHBIX BHIPAKECHUM,
coJiepKaiuX OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH:
3aMEHSTh IPH HEOOXOAUMOCTH JAECATUUHYIO IPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JIECSTUYHOM, MPUBOIUTH
BBIpaKEHUE K PopMe, Hanbosee yT100HOU ISl BBIYMCICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHHUE

U JICJICHUE JICCATUIHBIX ApOoOeH K TeHCTBUAM C IEIBIMHU
YHUCJIaMHU.

IIpuBoANTH YK CJI0BBIE M OYKBEHHbIE PUMEPBI CTCIICHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBaHHS CTCIICHH M TTOKA3aTeNsl CTeIICH!, HaXOUTh
3HaYeHMs cTernenei Buga a' (a — modoe paruoHaILHOE
YHUCIIO, 1 — HATYPaJIbHOE YUCIIO).

IloHMMAaTh CMBICJT 3aITMCH OOJIBIIINX YUCEN C TIOMOIIIBIO
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3aBHCUMOCTH. [Ipsimast
u oOpaTHas
MIPOITOPIIMOHATEHOCTH

JECATUYHBIX JIpoOeli u creneHeil uncia 10, npuMeHsATs UX
B pEAIbHBIX CUTYalIUSIX.

IIpuMeHSATH TPU3HAKH JEITUMOCTH, PA3JIOKEHUS HA
MHOKHUTENIA HATypaJbHbIX YUCEN.

PemaTh 3a1a4u Ha 9aCTH, TIPOIICHTHI, POTIOPITUH,

Ha HaXO0XAeHUE NpoOu (TIPOIIEHTA) OT BEIMYUHBI U
BEJIMYMHEI 110 ee IpoOu (MIPOIEHTY), Apodu (TIpolieHTa),
KOTOPBIN COCTaBIIAET OJHA BEJIMUMHA OT JIPYTOM.
IIpuBOAUTH, pa30MpaTh, OLEHUBATH PA3TMYHEIC PEIICHHS,
3aMuCH pelIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHSITD, ONTUPASCH HA OTIPEICTICHUS,
IPSIMO MPOTIOPIMOHANIBHBIE U 0OPATHO MPOTOPIIMOHAIIbHbBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMH; NPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEaTbHOTO MHUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemiaTh nMpakTHUKO-OPUEHTUPOBAHHBIC 3a/1a4W Ha APOOH,
IIPOLICHTHI, IPSIMYIO U OOPATHYIO MPONOPITHOHATBHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKEHUS

27

bykBeHnHbIe
BBIPAYKEHUSI.
IlepemeHHBbIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DOpMyIIBL.
[IpeoGpazoBanue

Ogaanerhb anreOpanvyeckoil TEPMUHOIOTHEN U CHUMBOJIMKOM,
NPUMEHSITh €€ B IIPOLIeCCe OCBOCHUS yueOHOTO MaTepHalia.
Haxoautsb 3HaueHMs1 OyKBEHHBIX BBIPAXKEHUM TTPU 3a]JaHHBIX
3HAYEHUSAX OYKB; BBIMIOJHSIThH BEIYUCIICHUS TT0 (hOpMYJIaMm.
BbInotHATH TpeoOpa3oBaHus 1EJI0OTO BBIPAKEHUS

B MHOTOWICH MPUBEICHUEM TTOT00HBIX CIaraeMbIX,
PACKpBITHEM CKOOOK.

BbINOJHATH YMHOXEHHE OJTHOUYJICHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHU,
PaCKpBITHE CKOOOK
Y TIPUBEJICHHC

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HAaTypaJIbHbIM
MoKa3aTeyeM.
MHOTro4JICHBI.
CnoxeHue,
BBIUMTAHMUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAIIEHHOTO
YMHOXKEHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOX>KMTEIU

¥ MHOTOYJIEHA HA MHOTOYJICH, HPUMEHATH (hOpMYJIbI
KBaJ[paTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa30KEHUE MHOTOUJIEHOB HA MHOYKUTEIH
IIyTeM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npuMeHeHus (GOpMyJIIbl Pa3HOCTH KBaIpaToB, (HOpMYIT
COKpAIIIEHHOTO YMHOKEHHUSI.

IIpumensiTh npeoOpa3oBaHNE MHOTOUWICHOB JJIS PEILICHHS
Pa3IMYHBIX 3374 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB,
U3 PEabHON MPaKTHKU.

3HAKOMMTBCS ¢ HCTOPHEi pa3BUTHSI MAaTEMATUKU

YpaBHEHUS 1 HEPABEHCTBA

20

VYpaBHeHUE, TpaBUiIa
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHECHHUH.
JInnenHoe ypaBHeHUe
C OHOU MEPEMEHHOM,

Pemiath nuHEHOE ypaBHEHHE C OJTHOM ITIEPEMEHHOM,
NPUMEHss MPaBWJIA IIEPEX0/1a OT UCXOAHOTO YPAaBHEHUS

K PaBHOCUJIBHOMY €My 0o0Jjiee MPoCTOro BUA.

IIpoBepsATs, ABISAETCS JIM KOHKPETHOE YHUCIIO KOPHEM
YPaBHEHUS.

IHoadupaTe npuMepsI Nap YUCE, SBISIOIUXCS PELIEHUEM
JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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peLIECHNE JIMHEUHBIX
ypaBHEeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YpaBHEHUM.

JInHerHoe ypaBHEHUE
C AByMS
MIEPEMEHHBIMU U €70
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C AByMA

CTpouTthb B KOOPAMHATHON MJIOCKOCTU TpaduK JTMHEHHOTO
YpaBHEHHUS C IBYMsI IEPEMEHHBIMH; TOIb3YyACh TpaduKom,
NPUBOAMTH NPUMeEPbI PELICHNS YPABHEHUS.

Haxoaurh pemienue cCucTeMsl JBYX JINHEWHBIX YPABHEHUM
C ABYMS IIEPEMEHHBIMU.

CocTraBJsTh U pemiaTh ypaBHEHHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBHIO 3aa41, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTyYECHHBIN
pe3yJibTaT

MepEMEHHBIMU
KoopauHate! u rpaduku. 24 Koopaunara Touku MN300paxkaTh HA KOOPAWMHATHOMN MPSIMOM TOYKH,
DyHKIMU Ha MpssMoi. UUCIIOBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJIMHATAM, JTyYH, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbI; 3aMMCHIBATh UX HA aIreOpandeckoMm si3bIKe.

Paccrosinne mexy
JByMSI TOUKaMH
KOOPAMHATHOM
IPSAMOM.
[IpssMmoyronbHas
CUCTEMA KOOPIUHAT
Ha MJIOCKOCTH.
[Ipumepsl rpaduKoB,
3aJIaHHbBIX
dhopmynamu.
Yrenwne rpaduxon

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKU

110 33JIaHHBIM KOOpPANHATAaM; CTPOUTH IPAPUKHA HECTOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIaMH, B TOM YHUCJIE

C MMOMOIIBIO IIU(PPOBBIX TAOOPATOPHIA.

IIpumeHsTh, H3y4aTh NPEUMYIIECTBA,
HHTEePHPEeTHPOBATH I'paprueckuii crocod npeacTaBiIeHUs
Y aHalKM3a pa3HoOOpa3HOM )KM3HEHHON MH(POPMALIIH.
OcBauBaTh MoHATHE QYHKIINH, OBJIAJCBAThH
(GYHKIHMOHAIBHOW TEPMUHOJIOTHEHN.

Pacno3naBatsp nuHelHy0 QyHKIUIO y = kx + b,
OIMCBIBATH €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAYCHUIN
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peabHbIX
3aBUCUMOCTEN.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneitnas QyHKUIUA.

ko3 dunreHToB k u b.

Crpouts rpaduxu nuneitnon Gpynkimn, GyHkuuun y = | x|.
Hcnoan3oBath HudpoBbIe pecypehbl i TOCTPOCHUS
rpadukoB GyHKUIMN U U3y4EHUS] UX CBOICTB.

IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B pEAbHBIX MPOIECCaX U SIBICHUIX

[TocTpoenue rpaduka
JUHENHOW QYHKIUY.
['padux pyHxmm
y =|x]|
[ToBTOpEeHue u 06o0IICHHE 6 IToBTOpEHUE Bri0upaTh, NPUMEHSATH OLEHUBATH CIIOCO0BI CPABHEHHUS
OCHOBHBIX TOHSITUIA YHCEeJI, BHIYUCICHU, TPeoOpa30BaHUul BHIPAXKECHHU,
1 METOJ0B Kypca pelIeHUs YpaBHEHUM.
7 xnacca, 0000111eHNe OcyuecTBJIAATH CAMOKOHTPOJIb BHITIOTHSEMBIX JEHCTBUI
3HAHUU Y CaMOIIPOBEPKY pe3yiIbTaTa BEIYMCICHUMN,
npeoOpa3oBaHU, MOCTPOCHUH.
Pemiats 3aga4u U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HAHUSA JIJIs PEIICHUS 3a/1a4 U3 JPYTux
MPEAMETOB.
Pemarth TekcTOBBIE 3212a4H, CPABHUBATh, BLIONPATh
CIOCO0ObI PEIICHUS 3aa4n
OBUIEE KOJIMYECTBO 102
UYACOB I10 ITPOT'PAMME
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8 KJIACC
HanmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BHJIBI JEATETHHOCTA O0YJAIOIINXCS
(Temel) Kypca 4acoB coAepKaHue
Uucna v BEIYKUCTICHUSI. 15 KBaapatHsbIii KOpeHb dopmyMpoOBaTh ONpe/esieHHe KBaJApaTHOTO KOPHS

KBaaparHbie KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. [lecsTuunbie
IPUOTVOKEHUS
HppaloHaIbHBIX
qucel.
JleCTBUTEIbHBIC
yucna. CpaBHEHHE
JICUCTBUTEIbHBIX
quces.

YpaBHEHHE BUIA

X = a.

CaolicTBa
apru(pMeTUIECKUX

KBaJpaTHBIX KOPHEM.

[IpeoGpa3oBanue
YHCIIOBBIX
BBIPAYKCHHUI,
CoJIeprKaluX
KBaJIpaTHbIE KOPHU

U3 4yKciia, apu(pMETUIECKOro KBaJApaTHOIO KOPHSL.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, MCIIO0JIB3YH [TPU HEOOXOJUMOCTH KaJIbKYJIATOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMHU U
JNECATUYHBIMH TPOOSIMH.

CpaBHUBATH ¥ YIIOPSA0YMBATH PALIMOHATILHBIC

Y UPPAaLMOHAJIBHBIC YUCIIA, 3aIIMCAHHBIE C TOMOLIBIO
KBaJIPaTHBIX KOPHEM.

MceeaoBaTh ypaBHEHHE X = d, HAXOIUTh TOUHbBIE

U npuoIMKeHHble KopHU nipu a > 0.

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE IKCIIEPUMEHTBHI C UCIIOIb30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOPHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHU.
BbInoJHATH Npeodpa30BaHUs BEIPAKEHUN, COJIEPHKALTUX
KBaJpaTHbIE KOPHHU.

Bbipa:kaTh nepeMeHHbIe U3 TeOMETPUIECKUX U (PU3NIECKHUX
dbopmy.

BbI4ucasATh 3HAYEHMS BBIPAXKEHNM, COJICPIKAIIUX
KBa/IpaTHbIE KOPHU, UCIOJIb3YsI TPU HEOOXOAUMOCTH
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KaJIbKYJISITOD.
Hcnoab3oBaTh B XO€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPEJCTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUSAMHU
BEJIMYHH.

3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

Uwncia 1 BEIYMCICHUS.

CreneHs ¢ OCJIbIM

®opMyIMpPoOBaTH ONpe/ieIeHre CTETICHH C IETbIM

CreneHs ¢ UeIpIM [I0KA3aTeJIEM. IIOKa3aTeJIEM.
MTOKa3aTesIeM CranpapTtHas 3anuCh IIpeacTraBiasaTh 3anMch OOJIBIIUX U MAJIBIX YUCET
YHUCIa. B CTaH/IAPTHOM BHJIE.
Pa3mepsl 00beKTOB CpaBHUBATB YKCIIa U BEJIMYUHBI, 3AITHCAHHBIE
OKPYKaroLIero Mupa C Ucroab30BaHueM crenenu 10.
(OT BIEeMEHTapHBIX Hcnoab30BaTh 3anMCh YKCE B CTAHAAPTHOM BHJIE
YaCTHII JUTSL BBIPAXKEHUS pa3MEPOB 00BEKTOB, JIIUTEILHOCTH
J10 KOCMUYECKHX IIPOLIECCOB B OKPYKAIOIIIEM MUPE.
00BEKTOB), DopMyJIMPOBATH, 3aAIIMCHIBATH B CHMBOJIHYECKOH (popme
JUTUTEIBbHOCTD Y WIJIIOCTPUPOBATH NIPUMEPAMM CBOVCTBA CTENEHU
ITPOLIECCOB C LEJIBIM MOKA3aTENEM.
B OKpyxaromeM mupe. | IIpuMeHsATH cBoiicTBA CTENEHU AJi MPeoOpa3oBaHus
CBolicTBa CTENEHH BBIPAKEHUI, COJIEPKALUX CTEIIEHU C LEJIbIM ITI0KA3aTEIIEM.
C LIEJIbIM ITOKa3areieM | BbINOJMHATHL JeMCTBUSA C YKHCIIaMHU, 3alIMCAHHBIMU
B CTaH/IapTHOM BHJI€ (YMHOKXEHHE, JIEJICHHE, BO3BEICHHE
B CTCIICHB)
Anrebpanyeckue KBangpatubii Pacno3HaBaTh KBaJIpaTHbBIN TPEXUWIECH,
BbIpakeHUsA. KBagpaTHbIi TPEXUJICH. YCTaHaBJIMBATh BO3MOXHOCTb €r0 PA3JIOKECHUS
TpEXWIECH Paznoxxenue Ha MHOXKUTEIIU.
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KBaJApaTHOTO
TPCXYICHA
Ha MHOXXUTCJIN

PaCK.]'IaIlbIBaTb HAa MHOZKHTEIN KBa,HpaTHLIfI TPCXUJICH
C HCOTPHUIATCIIBHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPAKEHHUSL.
Anrebpanueckas po0b

15

Anrebpanueckas
JIPOOK.
Jonyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATINX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
asreOpanveckon
npobu. CokpailleHue
JpOOeH.
CnoxxeHue,
BBIYHUTAHNE,
YMHOKEHUE

U JICIICHUC
anreopanvecKux
JpOOeH.
[IpeobpazoBanue
BBIPAKCHUI,
COJIepIKaIIuX
anredpandecKue
Ipoou

3anuceIBaTh AreOpanyecKrue BbIPAKEHHS.

Haxoautp 061acTh onpeieieHns paluoOHAIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HHE APOOU, B TOM YUCIIE C IOMOUIBIO KaJbKYISATOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJIs IpeoOpa3oBaHus APOoOeH.
BbInoaHATH AeiicTBUA ¢ anredpanyecKuMu ApoOsMH.
IIpuMeHsATH Ipeodpa3oBaHus BEIPAXKECHUN IS PELLICHUS
3a1ad4.

BoipaxkaTs nepemMenHblie 13 Gopmya (PU3MUECKUX,
r€OMETPUYECKUX, OITUCHIBAIOUIUX OBITOBBIE CUTYaLIUH )
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YpaBHEHUS K HEPABEHCTBA. 15 KBagparnoe Pacno3HaBaTh KBaJpaTHbIE YPaBHCHHUSI.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anmmcebiBaTh (pOpPMYJIy KOPHEUM KBaIpaTHOTO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJApaTHbIE YPABHEHUS — IIOJIHBIC U HETIOJIHBIE.
ypaBHeHnue. opmyna IIpoBoauTh NpocTene UCCaAeI0BAHUSA KBAIPATHBIX
KOpPHEW KBaJPaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHeHUs1, CBOJSIIMECS K KBaJAPATHBIM,
Buera. C IOMOIIIBIO MPEe0OPa30BaAHUIN U 3aMEHON IEPEMEHHOM.
Pemenne ypaBHeHuUH, Habuaronath n aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMHU
CBOJISAILIAXCS U Kod(ppunreHTaMu KBaJpaTHOTO YpaBHEHHS.
K KBAJIPATHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxe oOpaTHytO -
[Ipocreiime 1poOHO- | TeopeMy, IPUMEHSTh 3TU TEOPEMBI JJI PEIICHUS 3a/a4.
palMoHaIbHbIC PemaTh TekcTOBBIE 3aJaUM AIT€OPANIECKUM CIIOCOOOM:
YpaBHEHUSI. NEPEXOAUTH OT CIIOBECHOM (POPMYIUPOBKH YCIOBHS 3a1a4U
PemieHne TeKCTOBBIX K aIre0pandecKkoil MoJIesId IIyTEM COCTABJICHHS YPABHEHUS;
3a/1a4 € MOMOUIBIO pelIaTh COCTaBIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
KBaJpPATHBIX pe3ynbTar.
YpaBHEHUU 3HAKOMHUTBCS C UCTOPHUE pa3BUTHUS AITreOphI

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHBIEC YPABHEHUS C IBYMS

CucrtemMbl ypaBHEHUN C AByMs IIEPEMEHHBIMMU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN

B LIEJIBIX YHCJIAX.
Pemenue cucrem nByx
JIMHEWHBIX YpaBHECHUUN
C AByMS

Ctpouth rpaduku TMHEWHBIX YPAaBHEHUH, B TOM YHCIIE

HCIOJIb3YS HH(PPOBHIE pecypcChl.

Pa3ziuuarth napauienbHbIe U NEPECEKAIOIIUECS MTPSIMbIE
110 UX YPABHECHUSM.

PemaTe cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C IBYMs

IIEPEMEHHBIMU IOJICTAHOBKOM U CII0KEHUEM.

Pemars npocrenime CuCTEMbI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CUCTEM HETMHENHBIX
YPaBHEHUM

C ABYMsI
MIEPEMEHHBIMHU.
['paduueckas
WHTEpIpETALHS
YpaBHEHUS

C ABYMs
MePEMEHHBIMU

Y CHUCTEM JINHEWHBIX
YPaBHEHHI C JBYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a/1a4 € MOMOUIBIO
CUCTEM YpPaBHEHUI

Y3 YPABHEHHM HE SIBJIACTCS JTUHECUHBIM.

IIpuBoauTh rpauuYeCKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHHS C IBYMSI IEPEMEHHBIMH M CUCTEM YpaBHEHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3a1aUM ANITEOPANIECKUM CITOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnoseie
HEpPABEHCTBA U UX
CBONCTBA.
HepaseHncTBO € 01HOM
[IEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOM
MIEPEMEHHON U UX
petieHue. CucTemsl

DopMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPSAMOM, JOKA3bIBATH
anreOpanvecku.

IIpyMeHSTH CBOMCTBA HEPABEHCTB B XOJE PEILICHUS 3a1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
U300pakaTh PEIICHHEe HEPABCHCTBA HA YHMCIIOBOM MPSMOM.
PemaTh cucTeMbl IMHEMHBIX HEPABEHCTB, U300paXaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IIPSMOMU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOM
Y UX PEIICHUE.
N3o0paxenue
pELICHUS IMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCJIOBOM
IpsAMON

OyHKINH.
OCHOBHBIE TOHATUS

[Tonsitue hyHKIUU.
OO6nacTp onpeeneHus
1 MHO>KECTBO
3HauYCHUN (DYHKIIUH.
Crioco0Obl 3a1aHus
GyHKIUH.

['padux byHKIINN.
CaoiicTBa GyHKIINH,
UX 0TOOpakeHue

Ha rpaduke

Hcnoan3oBath GyHKIIMOHATIBFHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruuciasaTs 3HaueHust QYHKIMM, 3a1aHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH HUCIIOIB30BaTh
KQJIBKYJISITOP); COCTABJISATDH TA0JIUIbI 3HAYEHU

(byHKITIH.

CtpouTh no TouKkaM rpagpuku GyHKIIUN.

OnuckIiBaTh cBOMCTBA (DYHKIIMM HA OCHOBE €€
rpagu4ecKoro MpeICTaBICHUS.

Hcnoab3oBaTh PYHKIIMOHATIBHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

HccaenoBathb npumMepsl rpadKOB, OTPAKAIOIINX PeaTbHbIC
MIPOIIECCHI U SIBJICHUSI.

IIpuBoaAMTH NPHUMEPHI ITPOLIECCOB U SIBJICHUH C 38 JaHHBIMU
CBOWCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHbIE POTrPAMMBI

JUTSl TOCTpOEHUs TpauKOB QYHKIMI U U3yUeHHUSI

UX CBOWCTB
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OyHKINH.
Yucnosble QyHKIIUN

UYUreHne 1 noCcTpoeHUE
rpaduKoB GYyHKITUH.
[Tpumepsl rpadukoB
yHKLM,
OTPaXKAIOIINX
peabHbIE MPOLIECCHI.
DOyHKIUH,
OIHCHIBAIOIINE
NpsAMYIO U 00paTHYIO
IIPOITOPLUOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduku.

['padux pyHxum

y = x.

DOyHKIUU
y=x,y=0x,
y=Vx,y=|x|;
rpaduyeckoe
pELICHUE YPaBHEHUN
Y CUCTEM YPaBHECHHM

Haxoautsh ¢ nomombio rpaduka QyHKIIUKM 3HAYCHUE OJTHOU
U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO IPYTOu.

B HecoXHBIX ciydasx BbIpaxKkaTh (popMyJ10ii 3aBUCUMOCTH
MEXKy BEIMYNHAMH.

OnuceIBaTh XapakTep U3MEHEHHUS OJTHOW BEJTUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.

Pacno3HaBaTh BUIBI M3y4aeMbIX (DYHKITHH.

IToka3bIBaTh CXeMAaTHYECKHU [10JI0KECHUE HA KOOPIUHATHOU
IIOCKOCTH rpauKoB QYHKIMI BUAA: y = X,y = X,

y =Vx, y = |x].

HUcnoab3oBaTh QyHKIHMOHAJIBHO-TPadHUYEeCKHe
MPeACTABJICHUSA [l PEUICHUS U UCCIIEIOBAHNS YPAaBHEHUN

Y CUCTEM YPaBHECHUH.

IpuMeHsaTs tMpoBbIE pecypChl I IOCTPOEHUS
rpaguKkoB QyHKIIHIA

[ToBTOpEHUE M 0000IIEHHE

IToBTOpEHUE
OCHOBHBIX IOHSITUH
Y METOJIOB KYPCOB
7 1 8 KJIaCCOB,
000011IeHNE 3HAHUH

Bori0uparTh, NPUMEHSATh, OLIEHUBATH CIIOCO0bI CPABHEHHUS
YuCell, BEIUUCIEHUH, TpeoOpa30BaHM BEIPAKEHUM, peIICHUs
YPaBHEHHUHU.

OcyecTBJIATh CAMOKOHTPOJIb BBITIOJHSAEMBIX JEHCTBUI

¥ CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN, IPe0Opa3oBaHui,
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IIOCTPOCHUM.

PemiaTh 3aga4un U3 peajibHOM )KU3HU, IPUMEHSAThH
MaTeMaTU4YECKHE 3HAHUS JUIsl PELICHUS 3a7a4 U3 IPYTrux
IPEAMETOB.

Pemath TeKCTOBBIC 321241, CPDABHUBATH, BLIOUPATH
CIOCO0BI PEIICHUS 3a/1a4U

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC
Haumenoanue paznena | KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIIEHUS. 9 Pannonanbhueie yncna, | Pa3BuBaTh npeacTaB/ieHMs O YHCIAX: OT MHOXKECTBA
JleliCTBUTENBHBIC YK CIIA VppalnoHaIbHbIC HATYPAJIbHBIX YUCEJI IO MHOKECTBA JEUCTBUTEIIBHBIX YHCEIL.

YyHciIa, KOHCYHBIC

1 OECKOHCYHBIE
JECATUYHbBIC TPOOH.
MHO%€eCTBO
JICUCTBUTEIBLHBIX
YHCEeJT,
JICUCTBUTEILHBIC
YHCiIa Kak
OCCKOHEYHBIE
JECATUYHBIC TPOOH.
B3anmMno ogHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JIENCTBUTEIHLHBIX
YHCEeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
IPSIMOM.

CpaBHeHue
JICUCTBUTEIIbHBIX YHCETI,
apudMeTHIecKue

O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
JNEUCTBUTEIBLHOIO YHMCIIa KaK OSCKOHEYHOM JIECITUIHON
JpoOH, IPUMEHSITh JIECSITUUHbBIE TPUOTMKCHUS
pPalMOHAIIBHBIX U UPPALIMOHAIBHBIX YUCET.
N300paxkaTh NeliCTBUTEIBHBIE YUCTIA TOUKAMU
KOOPANHATHOM IPSMOM.

3anuchiBaTh, CPABHUBATH U YIIOPSAA0YMBATH
JICUCTBUTEIIbHBIC YHCIIA.

BbInoIHATH, coueTas yCTHBIE U TUCbMEHHBIE ITPUEMBI,
apudmMeTuvecKue 1eiiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAUYCHUS CTENICHEU C LEIIBIMU M0KA3aTEISIMU
Y KOPHEH; BBIYMUCJIATH 3HAUEHUS YHCIIOBBIX BHIPAKCHUMH.
[HosyyuTs npeacraBjaeHue O 3HAYMMOCTH
JIEWCTBUTEIIBHBIX YHCEII B PAKTUYECKON EATEIBHOCTH
YEJI0BEKa.

AHaJIM3UPOBATH U AeJIaTh BHIBOABI O TOUHOCTH
NPUOJIMKEHUS IEUCTBUTEIBHOTO YHCIIA PU PELICHUU
3a/1a4.

OKpyrasTh JEUCTBUTEIIHHBIE YUCIIA, BHINIOJIHATH
NPUKUIKY PE3yJIbTaTa BBIYUCICHUN, OLEHKY 3Ha4YCHUN
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JIEUCTBUS

C ICVCTBUTEILHBIMU
YHCIIaMHU.
[TpubmxenHoe
3HAUYEHUE BEJIMYUHBI,
TOYHOCTD
PUOJIIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u onieHka

YHCIJIOBBIX BBIPAXKECHU.
3HAKOMUTBCS C HCTOPHEil pa3BUTUS MAaTEMATHKU

pe3yIbTaToB
BBIYMCIICHU
YpaBHEHUS U HEPABEHCTBA. 14 JInneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpauyeckune
YpaBHEHUS C OHOU Pemenne ypaBHeHu, MeTOAbI IPU PEIICHUY YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMNXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 1esbie ¥ IpOOHBIE YPAaBHEHUS.
KBanparnoe Pemiate JinHeHHbIE U KBaJApaTHbIC YPABHCHUS,
ypaBHeHue. Pemenne ypaBHEHUS, CBOJISALIMECS K HUM, TPOCTEHIIINE APOOHO-
YpaBHEHUH, palOHAIIbHBIE YPABHEHHS.
CBOZAIIMNXCSA IIpensarats BO3MOXHbBIE CTIOCOOBI PELICHHS TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CyKIaTh UX M PelIaTh TEKCTOBBIE 3a1a4n
bukBanpaTtHbie pa3HBIMHU CIIOCOOAMHU.
YPaBHEHUS. 3HAKOMUTHCS ¢ HCTOPUEN Pa3BUTUS MAaTEMAaTUKHU
[Ipumeps! perrenus

YPaBHEHUN TPETbEU
Y YETBEPTOU CTEIIEHEN
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pas3IoKEHUEM
HA MHOXHUTEJIH.
Pemenue qpoOHoO-
paIMOHAIBLHBIX
YPaBHEHUM.

Pelienne TeKCTOBBIX
3a/1a4 aire0panyecKkum
METOJIOM

YpaBHEHUS K HEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

YpaBHEeHUE € ABYMs
IIEPEMEHHBIMU U €0
rpaduxk.

Cucrema nByx
JIMHEVHBIX YPABHECHUN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIECHHU.
I'paduueckas
VUHTEPIPETALINS
CHUCTEMBI YPAaBHEHUN

C IBYMs IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBaTh 1 NPUMEHSATD IPUEMbBI PELICHUS CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMU

Y CUCTEMBI JIBYX YPaBHEHHI, B KOTOPHIX OJJHO YpaBHEHUE
HE SIBJISICTCS TNHEHHBIM.

Ucnoan3oBatrh GyHKIMOHAIBHO-TpapUUECKUe
IPEJICTaBICHUS JJIs pellleHUs] H UCCJIeJOBAHUS YPAaBHEHUI
U CHCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanvyeckuM CrocoOOM: NmepexoauTh OT CIOBECHOU
(GhOpPMYJIMPOBKH YCIIOBHS 3a]]a4H K aJIreOpandecKoi MOICIH
IyTE€M COCTaBJICHUSI CUCTEMbI YpaBHEHUI; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMMTBCS C UCTOPHEN Pa3BUTHS MAaTEMATUKH
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3aJ1a4 ajareOpandecKum
crrocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 32alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHnctBa HEPABEHCTBA U UX HEPAaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
CBOMCTBA. BbInoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCIOJIb30BaTh
Jluneiinbie JUJ1s1 TpeoOpa30oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaThb TMHEHHBIE U KBAIPATHBIE HEPABEHCTBA.
C OZHOU ITIEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX pELICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJJHON IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX MN300pakaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
penieHue. Ha YUCJIOBOM IPSIMOMH, 3aIUCHIBATH PEIICHUE C TIOMOILBIO
KBanpatHbie CUMBOJIOB.
HEPABEHCTBA U UX Pemarsb KkBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
peLIeHueE. rpaduyeckue NpeacTaBICHuUsI.
I'paduueckas OcBauBaThb ¥ IPUMEHATH HEPABEHCTBA IIPU PEILICHUH
WUHTEPIPETALINS Pa3JIMYHBIX 33]a4, B TOM YUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
[IEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHkuus, ee rpaduk

u cBoiicTBa. [lapaborna,
KOOPAMHATHI BEPILHHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpaduKoB

k
dynkimii Buga: y = kx,y = kx + b,y = _,y = x’,
X

65



mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas pabovas mporpamma | Maremaruka. 5—9 kiaccel (0a30BbIH YPOBEHbB)

CUMMETpPHUU NapadoJIbl.

I'paduku hysKImii:
y = kx,
y = kx + b,
k
y =
X
y = X,
3
y =X,
y =Vx,
y = |x]

y = x,y =Vx, y = |x| B 3aBHCHMOCTH OT 3HaYCHHiI
K02((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBath kBapaTHIHyI0 QyHKIHIO TI0 hOpMyTIE.
IIpuBoAUTH NPUMePbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peabHOU KU3HH, PU3UKHU, TEOMETPHH.

BoisiBasiTH 1 0000111aTH 0COOEHHOCTH Tpaduka
KBAIPATHIHON GYHKIMK y = ax’ + bx + c.

CTponthb ¥ n300paxkaTh cXeMATHYEeCKHU rpaduKu
KBaIpaTUYHBIX PYHKIUH, 3aJaHHBIX (pOopMyTiaMu BUa
y=axr,y=ax + ¢y =alx + p),y = ax* + bx + c.
AHAJIU3UPOBATH M IPUMEHSITh CBOMCTBA N3YYECHHBIX
GYHKIHHA 71 MIX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIIHIO

IU(POBBIX PECYPCOB

UucioBbIe
IOCJIEJIOBATEIHLHOCTH

15

[TonsTre yncnoBoOi
MIOCJIETOBATEIBLHOCTH.
3ananue
MOCJIEIOBATEIBLHOCTH
PEKYPPEHTHOU
dbopmyoit

u hopmyIoit n-ro
YJieHa.
Apudmerndeckas

U T€OMETpHUUECKast
IIPOTPECCUM.
@opmyJIbl 1-TO YIEHA
apudMeTUIeCcKon

OcBauBaTh U NPUMEHSATH UHJICKCHbIE 0003HAUYCHHUS],
CTPOMTH PeuYeBble BLICKA3bIBAHMS C UCIIOJb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM
MOCJIEZI0BATEIHLHOCTH.

AHaJIU3UpoOBaATH POPMYITY 1-TO UJICHA
MOCJIETIOBATEIHLHOCTH WIIH PEKYPPEHTHYIO (hopMyITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMU (HopMyJIamu.

YcraHaBauBaTh 3aKOHOMEPHOCTb B TIOCTPOCHUH
MOCJIEIOBATEILHOCTH, €CJIM BHITTUCAHBI TIEPBBIC HECKOJIBKO
ee YJICHOB.

Pacno3HaBaTh apupMETHICCKYIO K TEOMETPUICCKYIO
MPOTPECCHUH MPHU PA3HBIX CIIOCO0AX 3aTaHUS.
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U TEOMETPUYECKON
MPOTrPECCUI, CYMMBI
MIEPBBIX 71 YJICHOB.
N3o0pakeHue 4ieHOB
apupMeTUIeCcKon

Y TEOMETPUYECKOU
IPOrpECCUil TOUKaMU
Ha KOOPAWHATHOU
IJIOCKOCTH.
JIuHelnbIi

Y SKCIIOHEH U AJIbHBIN
poCT.

Co>xHbIE IPOLICHTHI

Pemarsb 3a71auu ¢ UCOIB30BaHUEM (POPMYJI 1-TO WIEHA
apu(MeTHyecKoi U reOMeTPUUECKOM MPOrpeccuit, CyMMbI
NEPBBIX 7 YJICHOB.

M300paxaTh WieHbI 10CIEI0BATETLHOCTH TOUKAMHU

Ha KOOPJIMHATHOW IMJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHHI

U3 peanbHON KNU3HU, WITIOCTPUPYIOLINE N3MEHEHUE

B apU(PMETUUECKOMN MPOTrPECCUu, B FEOMETPUUECKON
MIPOTPECCHUH; U300paKaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecku.

PemaTe 3apaum, CBS3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTSIMHU, B TOM YHUCJIE 33Ja4U U3 PEaIbHOU
’KU3HU C UCIIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUI
(37IEKTPOHHBIX TA0IUL, TPAPUUECKOTO KaJbKYJISITOPA U T.11.).
PemaTe 3a1a4n Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIITOPA).

3HAKOMUTBCS € MCTOPUEH Pa3BUTUS MAaTEMAaTUKHU

[ToBTOpEeHue, 06001ICHHE,
CUCTEMATHU3AIINS 3HAHUU

18

Yucna 1 BEIUMCICHUS
(3amuch, CpaBHEHUE,
IEUCTBUA

C ICUCTBUTEIbHBIMU
YHCcJIaMH, YUCI0Bas
npsiMast; MPOLICHTHI,
OTHOIIICHUS,
MIPOIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, [TOJIMHOKECTBO,
orepaly Hajl MHOKECTBAMU; HCN0Jb30BaTh rpaduueckoe
MpeICTaBICHUE MHOKECTB IS OTIMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHbIE
AeiicTBHS, CBSI3aHHbIE ¢ YMCJIAMHU: HATYpPAIbHOE YHUCIIO,
MIPOCTOE U COCTABHOE YHMCIIA, ACIMMOCTh HATypaIbHBIX
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OKpYTJICHHUE,
pUOJIKEHUE,

OLICHKA; peIlICHHUE
TEKCTOBBIX 3a71a4

YUCEJI, IPU3HAKH ACIUMOCTH, LIEJI0€ YUCIIO, MOYJIb YHUCIIA,
OOBIKHOBEHHAS U JACCATUYHAS APOOH, CTAHJAPTHBIN BHU]T
quCcIiIa, apupMETUIECKUI KBaPATHBIA KOPEHb.
BbINOJIHATH AeCTBUSA, CPABHUBATH U YIIOPSAA0YHBATH

apupMeTUIECKUM YKCIIa, MPEACTABIISATH YACIA HA KOOPAUHATHOM MPSMOH,
CocoOoM) OKPYIJISITh YMCJIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3yJIbTaTa BEIYUCIICHUM.
Pemath TekcTOBBIE 32/1a4M APUPMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, COAEpKalUe MPOLEHTHI,
JI0JI, YaCTH, BbIpAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, LIEHA — KOJIMYECTBO — CTOUMOCTB,
00BbeM paboThl — BpeMs — MPOU3BOAUTEILHOCTD TPYAA.
Pa30upare peanbHble )KM3HEHHBIE CUTYaLUH,
(opmyIMpoBaTh UX Ha A3BIKE MATEMATUKH,
HAXOJUTHb pELICHUE, IPUMEHSSI MATEMAaTUYECKHI ammapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Anrebpanueckue OnepupoBaTh NOHATHAMM: CTENEHB C LEIBIM
BBIPAKECHUSA noKasatelieM, apu(pMeTrnieckuil KBaApaTHBIN KOPEHb,
(mpeobpazoBaHue MHOT'OYJIEH, ajnredpanyeckas 1po0b, TOKIECTBO.
anredpanvyecKux BbINOJIHATH OCHOBHBIE 1€fiCTBHUS: BBIIIOJHATH PACUETHI
BBIPAKEHUH, no opmyrnam, mpeoOpa3oBbIBATH LEINbIE, JPOOHO-
JOITYyCTHUMBbIE palMOHAJIBHBIE BEIPAYKEHUS U BBIPAXKEHUS C KOPHAMM,
3HAYEHU) peann30BbIBaThH PA3JIOKEHNE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTHU
KBaJIPaTOB U KBaJipaTa CyMMbI U Pa3HOCTH; HAXOIUTh
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JOTYCTUMBIE 3HAYE€HUSI IEPEMEHHBIX JUIs1 JPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopaeanpoBarth ¢ IOMOIIBI0 (OpMYJ peasibHbIE TPOLECCHI
U SIBJICHUS

OyHKIMHU
(moctpoeHue,
CBOWCTBA U3YUYEHHBIX
ynKkumi;
rpaduyeckoe pereHue
YPAaBHEHHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIHS, TpaduK QyHKIUH,
HYJU (PYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEKYTKH BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEE

Y HaUMEHbIIEe 3Ha4€HUs (PYHKIINU.

AHaJIM3UPOBATH, CPABHUBATD, 00CYKAAaTh CBOICTBA
(GyHKUHA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHAMU: IIPsIMasi IPOIIOPLUUOHAIBHOCTb,
oOpaTHasi IpOMOPLHOHATIBHOCTb, TUHEHHAs (DYHKIIMS,
KBaJpaTtuyHas QyHKIMs, mapaboia, runepooua.
Hcnonb3oBaTh rpapuku 1151 ONPEACICHNUS CBOWCTB,
IIPOLIECCOB U 3aBUCHUMOCTEH, JIJISl pEILICHUs 33]1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB U pPEaJbHOM KU3HU; MOAEJIMPOBATH

C MOMOIIIbIO rpaMKOB peabHbIe TPOLECCHI U SBJICHUS.
Bripaxkars ¢popmyiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUSA» B 7-9 KITIACCAX

HHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeNIbI0 00ECTIeYnTh H3Y4YCHHE CBONCTB U pPa3MEpOB (PUTYp, MX OTHOIIECHUH
U B3aMMHOE PACIIOJOKEHHUE, ONMUPAETCA Ha JIOTMYECKYIO, JOKA3aTENbHYIO JIMHHUIO.
[leHHOCTh W3Yy4YEHHS TEOMETPUUM HAa YPOBHE OCHOBHOIO 0OmIero oOpa3oBaHUs
3aKJII0YAETCSt B TOM, 4YTO OOYyYalolmUWCS YYUTCS MPOBOJUTH JIOKa3aTeJIbHbBIC
pacCcyXIeHus, CTPOUTHb JIOTMYECKHE YMO3AKIIOUYEHUs, JIOKa3blBaTh HCTUHHBIC
YTBEPKIACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKICHUS
«OT TPOTHUBHOTO», OTIMYATh CBOMCTBAa OT MPHU3HAKOB, (HOPMYIUPOBaTH OOpaTHBIC
YTBEPKICHMUS.

[lenbto M3ydeHUS] TEOMETPUU SBIACTCS HCIOJIb30BAHHME €€ KaK HHCTPYMEHTa
IPU PEIICHUM KaK MaTeMaTHYECKHX, TaK W MPAKTUYECKUX 3a/ad, BCTPEYAIOIIUXCS
B peanbHOM xu3HU. OOyJaronuics MTOJDKEH HAYYUTHCS OMPEACNATh T€OMETPUUECKYIO
(burypy, OmuChIBaTh CIOBAaMHM YEPTEXK WIM PUCYHOK, HAWTH IUIOLIAJL 3€MEIBHOTO
y4acTKa, pacCyuTaTh HEOOXOJIUMYIO JIJIMHY ONTOBOJIOKOHHOTO Ka0ens Wi Tpedyembie
pasmepsl rapaxa st aBTomMoOuis. I[Ipu pemieHun 3aad MpakTUYECKOTO XapakTepa
OOyYaroIMIiCS Y4YUTCSI CTPOUTH MATEMATHYECKHUE MOJIEIN PEANTbHBIX KU3HEHHBIX
CUTYyali, TPOBOAUTh BEIYMCIICHUS U OLICHUBATH MOJTYUYECHHBINA PE3yJIbTaT.

BaxxHo momuepkuBaTh CBSI3M TEOMETPUHM C JIPYTUMU YY€OHBIMU TpEeIMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMNpPEACICHUS TeOMETPUUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJTYYEHHBIX YMEHUN B (PU3HKE M TEXHUKE. DTHU CBS3U
HauOosee sIpKO BUAHBI B TeMax «BekTopb», « TpUTOHOMETpUUYECKUE COOTHOIICHUS,
«Meton koopaunat» u «Teopema [udaropay.

VYyebnniii kypc «['eomeTpus» BKIIOYAET CIHEAYIOIIME OCHOBHBIC pa3eiibl
conepxkanusi: «['eomerpudeckue GUrypsl U ©X CBOMCTBaAY, «M3MepeHne reoMeTpuIecKux
BEIIMUUHY», «J[eKapTOBbl KOOpAMHATHI Ha IJIOCKOCTH», «BekTopwl»y, «JIBrkeHuUs
miockocTny, «IIpeobpazoBaHus oIO0MS.

OOmiee 4YHMCIO YAcOB, PEKOMEHJOBAaHHBIX Ui M3yuyeHUss Y4eOHOro Kypca
«I"eometpusi», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HeJeni0), B 8 kiacce —
68 yacoB (2 Jaca B HeZIEN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

HauanbsHsle nonsTus reomerpun. Touka, npsimMast, OTPE30K, J1yd. YT0JI. BUb! yrios.
BeprukaneHble M CMeXHbIE yIibl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapannenbHOCTh M NEPIEHANKYJIAPHOCTD MPAMBIX.
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Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEeBOW cumMmeTpuu. I[Ipumepsi
CUMMETPHUH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE NTOCTPOEHUS C TOMOIIBIO HUPKYJIS U JUHEHKH. TpeyroapHUK. BricoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEeHHBIN 1 PABHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CBoiicTBa M NpHU3HAKH PAaBHOOEAPEHHOIO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBoiicTBa M NPU3HAKU MMAPAUIEIBHBIX OpAMBIX. CyMMa YIJOB TPEyroJbHHKA.
BHemHue yrisl TpeyroyibHUKA.

IIpsmoyrosbHbIld  TpeyroiabHuK.  CBOWCTBO  MEAMAaHBl  NPSAMOYTOJIBHOTO
TPEYrOJIbHUKA, NPOBEACHHOW K rurnoreHyse. [Ipu3Haku paBeHCTBA INPSAMOYTOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTOJIbHBII TPEYTOIbHUK € YoM B 30°.

HepaBeHncTBa B reoMeTpUHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OoJIblIEM yTIie U O0JIbLIeH CTOpOHE TpeyroibHUKa. [leprnenaukymsip
Y HaKJIOHHAsl.

I'eomeTpuyeckoe MecTo TO4YEK. buccekTpuca yria U CepeuHHbIN NEPIEHAUKYIIAP
K OTpEe3Ky KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJla U AMAMETP, UX CBOWCTBAa. B3anMHOEe pacnoiioxeHue
OKpY’)KHOCTH M mnpsiMod. KacarenpHasg M cexkymas K OKpYKHOCTH. OKpy>KHOCTB,
BIIMCaHHAas B yroJl. BrincanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yetpipexyronpauku. IlapamnenorpamMm, €ro npu3HAakd W CBOWCTBA. YacTHbIe
CJIydau napajuiesorpaMmMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), MX MPU3HAKUA U CBOMCTBA.
Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBoWcTBa W mnpusHaku. [IpsMoyronbHas
Tpaneuus.

Merton ynBoenus meauansl. LlenTpanpHas cummerpus. Teopema @arneca u reopema
O MPOIOPIUOHAIBHBIX OTPE3KAX.

CpenHue nuHUM TPEYroabHUKA U Tpaneunu. LIeHTp Macc TpeyrojibHHKA.

[logobue TpeyronbHUKOB, Ko3ppuuuent mnoxodus. IlpusHaku mnogoOus
TPEeyroJbHUKOB. [I[puMeHeHne nogo0us Mpu peleHNH MPaKTUYECKUX 3a]1a4.

CpoiictBa 1Miomanaeid reoMerpudeckux Quryp. DopMynbl I TUIOMIAIAH
TpPEYroJibHUKA, NapajienorpaMmma, pomodba u Tpaneuuu. OTHOIIEHHE TMJIOIAJEH
MoA00HBIX (uUryp.

Bpruncnenne rmomane TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl [ludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOrO yIJla NPSMOYIOJIBHOTO TPEYTOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpHUroHOMeTpuuecKkue (DYHKUUHU YTIIOB
B 30°, 45° u 60°.
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BrnucanHble M LEHTpPaNbHBIE YIJIBI, YTOJ MEXKJIY KacaTelIbHOM U XOPAOH. YTJIbI
MEK]ly XOpJIaMH U CEKYLIUMU. BrICaHHBIE M ONTMCAaHHBIE YETHIPEXYTOJIbHUKA. B3auMHoOe
pacnojoxeHue AByX OKpykHocTted. Kacanue oxpyxsHocrteil. OOmue KacaTelbHbIe
K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIBI TPUBEIACHUSI.

Pemenue TtpeyronbHukoB. TeopeMa KOCHMHYCOB U Teopema CHUHYCOB. Pemienue
NPaKTUYECKUX 33]1a4 C UCIIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaoous. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpOU3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUU OTPE3KOB
CEKYLINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOaysb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluu
HaJ BekTopaMu. Pa3znokeHune BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater  BekTopa. CKalsipHO€  NPOU3BEACHHE  BEKTOPOB, MPUMEHEHHE
IUIS1 HAXOKJICHHS! UIUH U YTJIOB.

JlekapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHUA MPSMOW M OKPYXKHOCTHU
B KOOpJIMHATaxX, MEPECEYCHHE OKPYKHOCTEH M MpsAMbIX. MeTox KOOpJAuHAT M €ro
MIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sTnHA OKpyKHOCTH. [ pagycHas u paauaHHas Mepa
yIJia, BBIYKCIICHHUE ITTMH OyT OKpyKHOCTEH. [Tnomanp kpyra, ceKTopa, CErMEHTA.

JIBIDKEHUST TUIOCKOCTM U BHYTPEHHHE CUMMETpUu (Guryp (dJIeMeHTapHbIC
npeacrapienus). [lapamnensublii nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe peE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Pacno3naBaTh M3yudeHHBIE TreoMeTpuyeckue (UTyphl, ONMPEACNsITh WX B3aUMHOE
pacrojio)keHue, Hu300pakaTh TEOMETpPUYECKUE (UTYPBI, BBIMNOJHITH  YEPTEKHU
[0 YCJIOBHUIO 3a7ayd. V3MepsTh JMHENHBIE W YIJIOBBIC BEIMYMHBL. Pemarh 3amaydu
HA BBIYHUCJIEHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

[TpoBoauTE rpyOYIO OIIEHKY JTMHEWHBIX U YTIIOBBIX BEJIMUMH IPEAMETOB B pealibHOM
KU3HHU, Pa3MEpPOB TPUPOJHBIX OOBEKTOB. PasznmuuaTe pasmepsl 3TUX OOBEKTOB
10 MOPSAAKY BEJIMYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCA NMpU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MCIOJIB30BaTh MPU3HAKU
1 CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB TIPH PEIICHUH 3a/ad.
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IIpoBoauTh JOTrMYECKHE PACCYKIEHUS C HCIOIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaThCAd  NpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEJMaHbl, MPOBEICHHONW K TUIIOTEHY3€ NPSMOYTOJBHOIO TPEYrOJIbHUKA,
B PEUICHUN F€OMETPUYECKHX 3aay.

OmnpenensTh MapayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00Opasyer
¢ HUMHU cekymas. Onpenenars NapauieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

Pemate 3aaun Ha KileTyaTO Oymare.

[IpoBOIUTH BHIUMCICHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHbIC 3HAUYCHMS YTIIOB
B TEOMETPUYECKHUX 3a1a4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB
U MHOTOYIOJBHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX TMpPU MEPECEUCHUH ABYX
IapajijIeIbHBIX IPSMBIX CEKYILIEH. PermaTe npakTuyecKkue 3a1aui Ha HaX0XKJICHUE YTIIIOB.

Biagers 1MOHATHEM TI'€OMETPUYECKOIO MECTa TOYEK. YMEThb OIpEeAciATh
OHMCCEKTPUCY yIIIa U CEPEAUHHBIN NEPIEHANKYIISP K OTPE3KY KaK FTEOMETPUYECKHE MECTa
TOYEK.

@opMynUpOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpIAbl W JuaMeTpa
OKPYKHOCTH, TII0JIb30BaTbCsl MX CBOWCTBAMU. YMETh IMPUMEHSITH OTU CBOMCTBA
IIPU PELICHUU 3a/1a4.

BiiameTs moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIBbHUKA OKPYKHOCTH, YMETh HaXOIUTh
ee ueHtp. Ilonb3oBaTbes (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEANHHBIE NIEPIICHINUKYJIAPHI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OAHOU TOYKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BaTbCSI TEOPEMOU
O NEPIECHANKYISPHOCTH KAcaTEIbHOU U paJnyca, IPOBEICHHOTO K TOUKE KaCaHUs.

[Tonmp30BaThCS MPOCTEUIIUMU T'€OMETPUUYECKMMU HEPABEHCTBAMM, IMOHMMATh HX
MPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUSA C IIOMOLIBIO LUPKYJISA
Y JIMHEUKU.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 8 kjacce.

Pacrio3zHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, IM0JIb30BATHCA
MX CBOMCTBaMHU MPU PEIICHUUA T€OMETPUUYECKUX 3a/1a4.

[IprMeHsTh CBOMCTBA TOYKHM MEPECEUCHUS] MEIUaH TPEYrojbHUKa (LIEHTpa Macc)
B PEIIICHUU 3a]1a4.

Bnagete moHsATHEM CpelHEN JMHUU TPEYTrOJbHUKA U TpaIeluy, NTPUMEHSTh HX
CBOMCTBA NpPH pPEUICHHM TeoMeTpuueckux 3anad. l[lomp3oBaTthea teopemon daieca
U TEOPEMOM O MNOPONOPLHHUOHANBHBIX OTPE3KAX, MPUMEHATh UX JUISI PELICHHS
NPAaKTUYECKUX 3a/1a4.
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[IpuMeHATh TpU3HAKKA TMOAO00US TPEYTOJIHLHUKOB B PEIICHHH TE€OMETPUYCCKUX
3a1ad.

[Tonmp3oBathess  Teopemoirn  [ludaropa  mnas  pemieHUs  reOMETPUUYECKHUX
U MpaKTUYECKUX 3a1ad. CTpOUTh MaTeMaTHYECKYIO MOJEIb B MPAKTHUYECKUX 3ajadax,
CaMOCTOSITENIbHO MPOBOJAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

BriageTs NOHATUSAMU CUHYCa, KOCHHYCA U TAHT'€HCA OCTPOro yIila MPsIMOYTOJIbHOTO
TpeyroyibHuKa. [lonb30BaTbcsi ATUMHU MOHATUSMH IS PELICHUS MPAKTHYECKUX
3ajad.

Beraucnsate  (pa3audHBIME - CIOCOOAMH) TUIOMIAAL TPEYTOJbHUKA W TUTOMIAIH
MHOTOYTOJIbHBIX (pUryp (MOJB3yACh, TJIe HEOOXOAUMO, KalbKynsiTopoM). [IpumeHsars
MOJTyYEHHbIE YMEHHS B MPAKTUUECKUX 3a/1a4aX.

Brnanets moHATUSIMU BIUMCAHHOTO W LIEHTPAIBHOTO YTJIa, UCIOJIb30BATh TEOPEMBI
O BINHMCAHHBIX YIJIaX, yriax MEXIy XopJaMu (CeKYIIMMHU) U yTiie MEeXIy KacaTeabHOU
Y XOpJIOM TP PEUICHUU T€OMETPUUECKHUX 3a]1a4.

Brnanerr mNoOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSIThH CBONCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTHh MAaTEMATUUECKUE MOJIEIH
JUIL  3aJad  peaIbHOM JKM3HM U TPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHWEM TI0JI00MS U TPUTOHOMETPUHU (IMOJIB3YSCh, TA€ HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pE3yabTAaThl OCBOCHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce.

3HaTh TPUTOHOMETPHUYECKHE (PYHKITMH OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pasIUYHBIC AJIEMEHTHI TPSIMOYTOJBLHOTO TPEYTOJIbHUKA («pelieHrue MPSIMOYTOIBHBIX
TPEYrOJIbHUKOBY»). HaxomuTe (C MOMONIBIO KaJbKyJIsTOpa) JUIMHBI H  YTJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes  (popmMynaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHYCCKUM
TOXKJIECTBOM JIJIi HAXOXKJACHHUS COOTHOIICHWA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcronp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUJISI HAXOXKICHUS Pa3IUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJBHUKOBY), MPUMEHSITh UX MPU PEIICHUH
TCOMETPUYCCKUX 3aJ1ad.

Brnagets moHsTHSAMU TIpeoOpa3oBaHUs IMOJ00US, COOTBETCTBEHHBIX 3JICMEHTOB
nogo0HIX Guryp. [lomp30BaThCsi CBOMCTBAMH MOJA00UST MPOU3BOJIBHBIX (UTYP, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTH YTIIbI y TI0T00HBIX puryp. [IpuMeHsaTs cBOMCTBA TTOT00MS
B TPAKTUYECKUX 3a7a4aX. YMETh MPUBOAUTH TMPUMEPHI MOAOOHBIX (GUTYP
B OKPY’KaIOIIEM MHpE.

[Tonb30BaThCs TeOpeMamMH O TMPOU3BEACHHHM OTPE3KOB XOPH, O TMPOU3BEICHHUH
OTPE3KOB CEKYIINX, O KBaJipaTe KacaTeIbHOM!.
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[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUl CMBICI,
NPUMEHATh HMX B PEIICHUM TeOMETpUUYeCKUX U (usmueckux 3anay. [IpumeHAaTsb
CKAJISIPHOE MPOU3BEIAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS UIMH U YIJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHATh €ro B PELICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABWIIBHOTO MHOTOYT'OJIbHUKA, JIMHBI OKPYXKHOCTH, JJIMHBI
IYyTH OKPYKHOCTH M PaAMAaHHOM MEPHI yIJId, YMETh BBIYMCIATH IUIOIIAAb KPyra U €ro
yacTed. [I[puMeHATh ITOy4YEeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a49aX.

HaxoauTs ocu (W11 IEHTPBl) CUMMETPHUH (PUTYpP, TPUMEHSTH JBUKEHUSI IIIOCKOCTH
B IIPOCTEUILNX CIyYasX.

IIpuMeEHSATH NOy4YeHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIIN
JUIL  3aJa4  PEAIbHOW JKU3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TNpUMEHEHHWEM ToJ00Ms U TPUTOHOMETpPUUECKUX (GYHKIUN (MONb3ysch, TJe
HEO00XO0JIMMO, KATBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonuyecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB cojJiepKaHue
[Ipocrenue 14 IIpocrenne DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIPEICIICHHUS.
reoMeTpuyecKkue GUrypsbl v r€OMETPUUYECKHE Pacno3naBaTthb H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBoMCTBa. M3mepenue OOBEKTHI. onpeesiTh UX B3aMMHOE PACIIOJI0KEHUE, BHINIOJIHATH
reOMETPUYECKUX BEJIMUUH MHOrOoyroiabHUK, YEPTEXK MO YCIOBUIO 3aJaUH.
JOMaHasl. IIpoBoauTH NpoCTEUIINE TOCTPOCHUS C TIOMOIIBIO HUPKYJIS
CwmexHble U Y IMHEUKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATh TMHEWHBIC U YTIIOBBIE BEJIMUUHBI TEOMETPUUECKUX
Pabora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIIUMHU Onpenensith «Ha rj1a3» pa3Mepbl peajbHbIX 00BEKTOB,
YepTEIKAMH. NMPOBOAMTH IPyOyYIO OLICHKY UX Pa3MEPOB.
N3mepenne muHeHpIX | Pemath 3a1aun Ha BEIYUCIICHUE JJIMH OTPE3KOB U BEJIMYHH

Y YTJIOBBIX BEJIMUUH,
BBIYHCIICHHE OTPE3KOB
U yTJIOB

YTJIOB.

Pemiars 3a1aum Ha B3aMMHOE PACIIOJIOKEHHE
r€OMETPUYECKUX QUryp.

IIpoBoauTH KITaCCU(PUKALMIO YIJIOB, BBIYUCIATH
JIMHEWHBIC U YIJIOBBIE BEJIMYMHBI, IPOBOAUTH
HE0OXOMMbIE JOKa3aTeNbHbIE PACCYkKICHHUS.
3HAKOMUTBCS € HCTOPUEN Pa3BUTHUSI TEOMETPUN

TpeyrosbHUKN

22

ITonsiTHE O paBHBIX
TPEyroJbHUKAX

Pacno3naBaTh mapbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHueM MPHU3HAKOB).

76



mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas pabovas mporpamma | Maremaruka. 5—9 kiaccel (0a30BbIH YPOBEHbB)

U TIEPBUYHbBIC
MIPEICTaBICHUS

O paBHBIX (PUTypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haku
paBeHCTBA
TIPSIMOYTOJTBHBIX
TPEYTOJIHHUKOB.
CBOIICTBO MEIHAHBI
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEICHHOM

K TUTIOTCHY3E.
PaBHOOGEnpeHHbBIC

¥ PaBHOCTOPOHHHUE
TPEYTOJbLHUKHU.

IIpu3Haku u cBOMCTBA

paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepagencrtra

B T€OMETPHH.
[IpssMOyTOJIBHBIN

TPEYTOJIBHHUK C YIJIOM

B 30°

BbIBoaMTH Ciie1CTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
P®opMyIMPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHINKYIISIpa
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTsb YepTexu, pelaTh 3a1a4M C IOMOIIbIO
HAXOKJECHUS PaBHBIX TPEYTOJILHUKOB.

IIpumMeHsATH NpU3HAKHA PABEHCTBA PSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3a/1a4ax.

Hcnonb3oBaTh 1U(QPOBLIE PECYPCHI I HCCJICTOBAHUSA
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUS TEOMETPUN
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[TapajuiensHbIE IPSMBIE, 14 [TapamnenpHble @®opMyIMPOBaTh MOHATHE [1APAJUICIBHBIX IPSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIpsIMBIE, UX CBOMCTBA. HAXOAMTH NMPAKTUYECKUE IPUMEPBI.
Hakpecr nexaiuue, H3yuaTth cBOICTBA yIiI0B, 00pa30BaHHBIX MTPH MEPECCUCHUH
COOTBETCTBEHHBIE NapaJuIEIbHBIX IPSIMBIX CEKYLIEH.
U OZTHOCTOPOHHUE IIpoBoauTh 10Ka3aTEILCTBA M1APATUICIIBHOCTH IBYX
YTJIbl, 00pa30BaHHbIE IPSIMBIX C TIOMOIIBIO YTJIOB, 00pPa30BaHHBIX MU MEPECECUCHUN
IIpY [IEPECCYEHUU OTUX NPSIMBIX TPETHEU HPSIMOM.
IapajuIeIbHbIX BeI4HCasiTh CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTOJIbBHUKA.
NPSIMBIX CEKYLIEH). HaxoauTsh 4nciioBble 1 OYKBEHHbIE 3HAUECHHSI YTIJIOB
IIpusHak B TEOMETPUYECKHUX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH O CYMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
IIPSAMBIX Yepe3 3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN
PABEHCTBO PACCTOSHUN
OT TOYEK OJTHOMN
MPSAMOM 1O BTOPOU
IPSAMOM.
CyMmma yrioB
TPEYTOJIbHUKA.
Bnennue yrisl
TPEYrOJIbHUKA
OKpyKHOCTb U KPYT. 14 OKpy)HOCTb, XOpJ1a D®opMyJIHPOBATH ONPEAEJICHUS. OKPYKHOCTH, XOP/IbI,
['eomerpuyeckue U JUAMETP UX JIMaMEeTPa U KacaTeJIbHOM K OKPYKHOCTH.
[TOCTPOCHUSA CBOKCTBA. N3yuarTh ux CBOMCTBA, TPU3HAKU, CTPOUTDH YEPTEXKHU.
Kacarenpnas HccaenoBarb, B TOM YHCIIE UCNOJB3YH HUPPOBBIE
K OKPY’KHOCTH. pecypcehl: OKPYKHOCTb, BHUCAHHYIO B YTOJ; HEHTP
OKpy>KHOCTB, OKPY’KHOCTH, BIIMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCaHHAs B yTOJL.
[Tonsitue o 'MT,
MPUMEHEHHUE

B 3aJ1a4ax.
buccekrpuca

Y CEpEIMHHBIN
NEePIEHAUKYIISIP

KaK T€OMETPUUECKUE
MECTa TOYEK.
OKpyKHOCTB,
ONMCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIMCAaHHAas

B TPEYTOJIbHUK.
IIpocrenimue

3a/1a4n

Ha IOCTPOEHHUE

KACaTeJIbHBIX.
HUcnoab3oBatb MeToa I'MT miist nokasarenbcTBa TEOpeEM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEPEANHHBIX IEPIIEHANKYJIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso I'MT.

OBJageBaTh NOHATHUAMHU BIIMCAHHOW U ONMCAHHOM
OKPY’KHOCTEU TPEYTOJIbHUKA, HAXOAUTDb LIEHTPbI 3THX
OKPY>KHOCTEM.

Pemiats OCHOBHBIE 32/1a44 HA MOCTPOCHHUE: YTIiIa, PABHOTO
JAHHOMY; CEpEIMHHOIO IEPIICHAMKYIISIPa JaHHOTO OTPE3Ka;
IIPSAMOU, MIPOXOJAILEH Yepe3 JaHHYIO TOUKY

U TIEPIIEHANKYJIAPHON JaHHOM NPSIMOM; OMCCEKTPUCHI
JTAHHOT'O YIJIA; TPEYTOJIBHUKOB IO Pa3JIMYHBIM JJIEMEHTAM.
3HAKOMUTBCS ¢ HCTOPHUEH PA3BUTHUSA TEOMETPUU

[ToBTOpEHuUe, 00001IeHIE 4 IToBTOpEHNME Pemiath 3a1aum Ha MOBTOPEHNE, UIUTIOCTPUPYIOIINE CBS3U
3HAHUI 1 00001IeHIE MEXK]ly pa3IuYHBIMU YacCTSIMU Kypca
OCHOBHBIX MIOHATUHI
U METOJIOB Kypca
'/ Kiacca
OBIIEE KOJIMYECTBO 68
UYACOB I10O ITPOTPAMME
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8 KVIACC
Haumenosanue paznena | KommyecTtso OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(TemnbI) Kypca 4acoB cojJiepKaHue

YeTbIpeXyroJbHUKU 12 [Tapannenorpamm, ero | M300paxkaTb U HAXOAUTH HA YEPTEKAX
IIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacrtHble cnyyan @®opMyIMPOBaTh ONPeEAEeICHUs: TapAILIEIOrpaMma,
IapajuIeIorpaMMoB IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
(IpAMOYTOJIbHUK, TpaIeuny, MPAMOYTOJIbHOUN TPaIleIUu.
poMO, KBajpar), Ux Jloka3bIBATh M HCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKH U CBOWMCTBA. | NPHU3HAKU M CBOMCTBA: IIapajlIeIOrpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareuuu, paBHOOOKOH
PaBHOOOKas Tpaneuuu, NpsIMOyTOJIbHON Tpaneluu.
U [IPSIMOYTOJIbHAS IIpuMeHsATh MeTO/ yIBOCHHS MEINaHbI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 1udpoBbie pecypcehl A UCCAEA0OBAHUS
Meton yaBoeHUst CBOMCTB M3y4aeMbIX (GUTYD.
MENaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS T€OMETPUN
IenTpasnbHas
CUMMETpUS

Teopema daseca u TeopemMa 15 Teopema Paneca IIpoBoauTH MOCTPOEHMSI C MIOMOIIBIO LIUPKYJIS U IUHEUKN

0 MPOMOPUUOHATIBHBIX U Teopema C UCIoab30BaHue TeopemMsl Paseca U TEOPEMBI

OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKHU

0 IPONIOPIIMOHATIBHBIX
OTpE3Kax.

Cpennsig TuHUSA
TPEYTOJIbHUKA.
Tpanenus, ee cpenHss

0 MPOMOPIUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3AaTENBCTBO TOTO, YTO MEAUAHBI
TPEYTrOJIbHUKA IEPECEKAIOTCS B OJHOW TOUYKE, U HAXOAUTh
CBSI3b C LIECHTPOM MAacCC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
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JIVHUSL. MEJUaHBbI JEJSTCS TOYKON UX IEPECCUCHMUS.
[IponopuroHanbHbIE HaxoauTthb mono6HbIE TPEYTOJIBLHIUKY Ha TOTOBBIX YEPTEXKAX
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MOI00US.
[enTtp macc Pemathb 3aga4m Ha 110100HBIE TPEYTOJIBHUKHU C TOMOLIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJIbHOTO TOCTPOEHUS YEPTEXKEN U HAXOKIACHUS
[TomoOHBbIE NOJI00HBIX TPEYTOJIBbHUKOB.
TPEYTrOJIbHUKH. IIpoBoauTH HOKA3ATEJBCTBA C UCIIOJIB30BAaHUEM
Tpu npusHaka IPU3HAKOB MMOA00US.
nosoous Jloxka3bIBaTh TpU NPHU3HAKA I0100US TPEYTOJIHLHUKOB.
TPEYTrOJIbHUKOB. IIpuMeHsATh MOTyYEHHbIE 3HAHUS [IPU PEILECHNUN
[Ipumenenue F€OMETPUYECKUX U MPAKTUUYECKUX 3a]a4.
nosoous 3HAKOMHUTBCS C HCTOPHEl pa3BUTUS TEOMETPHUH
IIPU pELIEHUU
MPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgBJaseBaTh NEPBUYHBIMH MPECTABIEHUAMEU 00 0011ICH
IJIOIAJEH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpUH IIJI0MAIU (MEphI), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYP. buryp. IUIOLIAM, BBISCHITH UX HATJISIIHBIA CMBICIL.
[Tnomaau nogoO6HbIX puryp DopMybl BeiBoauTh (hopMyIIbI TUIONIAAN TApAJIEIOrpaMma,
JUTSL TUTOLAAM TPEyroJbHHUKA, TPaneuu U3 GopMyJbl IUIOLIAAN
TPEYTOJIbHUKA, IpsIMOYTOJIbHUKA (KBaJpara).
napajuiesiorpamma, BbiBoauTh (OpMyIIbI IIIOMIAAHN BBITYKIOTO
Tpaneuuy. YEThIPEXYTOJIbHUKA Yepe3 AUArOHaIN U Yol MEXKIy HUMHU.
Brruncnenue HaxoauTs rutoniaau Gpuryp, n300pa’keHHbBIX Ha KJIETYATOM

IUTOIIAIEN CIIOKHBIX

buryp.

Oymare, HCNoJIb30BaTh pazoueHue GUTyphl HA YaCTH
U JOCTparBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HBIX
uryp.

3agaun

C IPaKTHYECKUM
COJICpKAHHEM.
Pemenue 3anau

C TIOMOIITBIO0 METO/1a

Pa30oupaTh npuMepbI UCTIOJIH30BAHUS BCIOMOTaTEIbHOM
TUTOLIAAM JIJIsl PEIICHUsI TEOMETPUUECKHUX 3a/1au.
HaxoauTp miomaay mogo0HbIX GUTyp.

BbI4ncJAITh IUI0IIA/IA Pa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3agaum Ha III0MIA/1b C TPAKTUYECKUM
COJIEp’KaHuEM

BCIIOMOT'aTEJIbHOU
IJIOIAIN

Teopema [ludaropa 10 Teopema [Tudaropa, Joxka3biBaTh TeopeMy [ludaropa, ucnoanzoBarh ce

Y Hayaja TPUTOHOMETPUU €€ IPUMEHEHHUE. B IIPAKTUYECKUX BBIYUCIICHUSIX.
Onpenenenne DopMyJTHPOBATH ONIPEAETICHUS TPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX | (PYHKUHUN OCTPOTO YIia, MPOBEPATh UX KOPPEKTHOCTb.
GbyHKIIUH OCTpOro BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOLICHUS
yIJIa IPSIMOYT'OJIBHOTO | B IPSIMOYTOJIBHOM TPEYTOJbHUKE.
TPEYTOJIbHUKA, HccaenoBarb COOTHONIEHUS MEXKY CTOPOHAMMU
TPUT'OHOMETPHUUYECKHE | B MPAMOYTOJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOLIEHUS 30° u 60°.
B [IPSIMOYTOJIbHOM Hcnoan3oBath GopMyIbl TPUBEAEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKIECTBO [l HAXOXKICHUSA
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (PYHKITASIMHU
TPUTOHOMETPUYECKOE | PA3IUYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHSITH TOTy4YE€HHBIE 3HAHUA Y YMEHHUS TPU PEIICHUN

MPAKTUYECKUX 3a]1ad.
3HAKOMUTBHCH € HCTOPHE Pa3BUTHUSI TEOMETPUU
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YTIbl B OKPY’KHOCTH.
BriucanHbie 1 ONTUCaHHbBIC
YETHIPEXYTOJIbHUKHU.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucannslie

Y [ICHTPAJIbHbBIC
YIJIBI, YTOJI
MEK]TY
KacaTeJIbHOU

Y XOPJIOH.

YTl MEXIY
XOopaamu

Y CEKYILIIMU.
Bnucannsie

Y OMCaHHBIC
YETBIPEXYTOJIIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3aj1ad4.

Bzanmnoe
PaCIONIOKEHUE
JIBYX OKpPY>KHOCTEH,
oO1ue
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEHN

®opMyJIMPOBATH OCHOBHBIE OIIPEICICHHUS], CBI3aHHBIC

C yIJlaMu B Kpyre (BIMCAHHBIN Yo, LEHTPAJIbHBIA yro).
HaxoauTp BMCaHHbBIE YTJIbl, OMUPAIOIINECS HA OJTHY AYTY,
BBIYHUCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccnenoBarpb, B TOM YKCIIE C TOMOILIBIO ITUGPOBBIX
pPECYpPCOB, BIIMCAHHBIE U ONMCAHHBIC YETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TU CBOICTBA U TPU3HAKU MPU PEILICHUN
3a/1a4y
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[ToBTOpEHME, 0000IICHUE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, MILTIOCTPUPYIOIIHNE CBSI3U
3HAHUH OCHOBHBIX MOHATHM U | MEKIY Pa3IMUHBIMH YaCTSIMH Kypca
METOJIOB KypCOB
7 u 8 KIaccos,
000011IeH1E 3HAHUH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
Haumenosanue paznena | KommuecTtso OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYArOIINXCS
(TemnbI) Kypca 4JacoB coJiepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJIUPOBATH ONPEACJIEHUS TPUTOHOMETPUUECKHUX

KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKHUX | (DYHKIMH TYIBIX U MIPSMBIX yTJIOB.

Penienue TpeyrojibHUKOB ¢byHskimit yriaos ot 0° | BeIBOAUTE TEOpPEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c pazmuycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEIECHMS. BbiBoaUTH GOpMYJIbI HJISI BLIYMCICHUS IJIOIIAAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJIONIAX TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YTOJI MEXKITY
Pemenme HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTrOJIbHUKOB. AruaroHajin u yroj MCxay HI/IMI/I)
HpaKTI/I‘-IGCKoe Pemarnb TPCYI'OJIbHUKH.
TNpUMEHEHHE PemaTh npakTudeckue 3a1a4n, CBOIAIINECS
JI0Ka3aHHbIX TEOPEM K HAXOXKJICHUIO PA3JIUYHBIX 2JIEMEHTOB TPEYTOJbHUKA

[IpeobpazoBanue moaooOus. 10 [Tonsitue OcBauBaTth NOHSATHE MTPEOOPA30BAHUS TIOIO0USI.

Metpuueckue
COOTHOULIECHUSA
B OKPY’KHOCTHU

0 mpeoOpa3oBaHUU
T0JI00MS.
COOTBETCTBCHHBIC
2JIEMEHTHI ITOTOOHBIX
duryp.

Teopema

O TIPOM3BEICHUH
OTPE3KOB XOP/I,
TeopeMa

HccaenoBath OTHOILIEHHUE JIMHEWUHBIX 3JIEMEHTOB (PUTYP
pu peoOpa3oBaHUM MO00US.

Haxoauts npumepsl 10100Ms B OKpYKaroIen
JICHCTBUTEILHOCTH.

BbIBOAMTH METPHUUECKUE COOTHOIICHUS MEXy OTPE3KaMu
XOp/I, CEKYIIIUX U KacaTeJIbHbIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJbHUKOB.

Pemats reomMeTpruueckue 3aauy U 3aJ1a4d U3 PeaIbHON
YKU3HU C UCTIOIb30BaHUEM MOJOOHBIX TPEYTOJIHLHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B pELICHUU
F€OMETPUUYECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CJIOKEHHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOXKEHUE BEKTOPA
Ha YUCJIO.
DuznvecKui

Y TEOMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
1o IByM
HEKOJJTMHEAPHBIM
BEKTOpPaM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €T0

Hcnmonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIeI0BATh T€OMETPUUECKUI (TIepeMelieHue)

U (pusnyeckuil (Cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHns CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpA Ha YUCJI0, MCCJIeI0BATH
F€OMETPUYECKUI U (PU3UUECKHI CMBICIBI 3TUX ONEpaIuil.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaIspHOE MMPOU3BEACHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BeryuciasiTb CyMMy, Pa3HOCTb U CKAISIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOpJAHHATAaX.

IIpuMeHsATh CKaIPHOE IPOU3BEACHUE ISl HAXOKACHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
TS HAX OXKJICHUS
JUTMH U YTJIOB.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHneHue BEKTOpOB

TUTSI pEIIeHUS 3a/1a4
buzuku

JlekapTOBBI KOOPIMHATHI
Ha IUIOCKOCTH

JlekapToBBI
KOOPJUHATHI TOYEK
Ha MJIOCKOCTH.

YpaBHEHUE NPAMOU.

YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUECHUS
OKPYXHOCTHU

Y MIPSIMOM.

Meton koopauHaT
IpU pelIeHUn
rE€OMETPUYECKHUX

3aJa4d, MPaKTHYCCKHUX

3a7ay4

OcBauBaTh NOHATHE IPIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IPSIMON U OKPYKHOCTH.
BolaeasTh OTHBIN KBAAPaT I HAXO0KICHUS LIEHTpa

U paJinyca OKpPYHOCTH I10 €€ YPAaBHEHHIO.

PemaTe 3a7a41 Ha HAX0XKACHUE TOYEK

nepecevyeHust MPSMbIX U OKPY>KHOCTEN C MOMOIIIbIO METO1a
KOOpJMHAT.

Hcnoab3oBaTh CBOMCTBA YTI0BOro KO3 pumenTa npsaMon
IIPYU PELIEHUU 33124, JJIs1 ONPEIEIICHHS PaCIIONIOKEHUS
IPSMOIA.

IIpuMeHATH KOOPIUHATHI IPU PELLICHUH

F€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4,

JUTSI TOCTPOEHUS] MATEMATUYECKUX MOJIEeH

peanbHbIX 3a7a4 («METOJI KOOPAUHATY).

IMoab30BaThCst 17151 MOCTPOCHUSI U UCCIIEOBAHUMN
U(POBBIMHU PECYPCAMH.

3HAKOMHUTBHCS C HCTOPHEi pa3BUTUS TEOMETPHUH
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{mmHa OKpyKHOCTH

Y IJIOIIA/Ib KPYTa.
Brranciienue momanen

[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
Yucao nt. JInuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Pannannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.
IHosb30BaThLCS TOHATUEM JITTUHBI OKPYKHOCTH, BBEJICHHBIM
C IOMOIIBIO NMPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPeleJIATh
YUCJIO T, IJIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTH MEpexoa OT paAaHHON MEPHI yIiia

K FPalyCHOM U Ha0OOPOT.

OnpeneasiTh IIOIMIAb Kpyra.

BoiBoauTh opMy.Jibl (B rpayCHON U paluaHHON Mepe)
JUTSL IJTAH YT, TUTOIIAIEd CEKTOPOB U CETMEHTOB.
BoruucasaTs mioniaau Guryp, BKIOYAIOMUX AIEMEHTHI
OKPYXKHOCTH (KpyTa).

Haxoaurthb miomanm B 3aJ1a4ax peaabHOU KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsTue o ABMXKEHUU
TJIOCKOCTH.
[TapannensHbIN
MIEPEHOC, MOBOPOT
[Ipumenenue

MIPY PELICHUHU 3a7a4

Pa30uparte npuMepbl, WUTFOCTPUPYIOIIUE TOHATUS
JBUKCHUS.

DopMyJTHPOBATH ONIPEAECIEHUS TAPAJUIETBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BbIBOAMTH MX CBOWCTBA, HAXOAMTH HETIOIBH)KHBIC
TOYKH.

Haxoauth HEHTPBI U OCH CUMMETPHM MMPOCTENIINX
buryp.

IIpuMeHsaTh napasienbHbli IEPEHOC U CUMMETPUIO
IIPU pPEIICHUU TeOMETPUUECKUX 3a/1au (pa3oupaTh
IPUMEPBHI).

HUcnoab30BaTh 111 IOCTPOCHUS U UCCIIEIOBAHUI
u(pOBBIE peCypChbl
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[ToBTOpEHue, 00001ICHHE,
cHCTEMaTH3aIs 3HaHUH

[ToBTOpEHUE
OCHOBHBIX IOHSATUI

1 METOJOB KYpPCOB
7-9 Kaccos,
000011IEHE

Y CUCTEMATU3alus
3Ha”uu. [Ipocrenmme
FEOMETPUUYECKUE
burypsl u ux
cBoiicTBa. I3mepenue
FEOMETPUUYECKHUX
BEJINYNH.
TpeyroiapHUKHU.
[TapannensHbie

Y IEPIIECHIUKYJISIPHBIE
IIpsIMBIE.
OKpY»XHOCTB U KPYT.
I'eomerpuueckue
MTOCTPOCHUS. YTJIbI

B OKPYKHOCTH.
Bniucannsie

Y OTNMCAHHbIE
OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsamas

Y OKPYKHOCTb.

OnepupoBath NoHATUSIMU: (DUTYpa, TOUKA, TIpsIMAsi, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUHN
TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPaJUIEIOrPaMM,
poMO, IPSIMOYTOJIBHUK, KBaIpaT, TPaIelus; OKPY>KHOCTb,
KacaTelibHas, pABEHCTBO U MO100ue QUryp,
TPEYTOJBbHUKOB; MAPAJUIENBHOCTD U MEPIEHINKYIIAPHOCTD
IIPSIMBIX, YTOJI MEXY PSIMBIMHA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBatb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOT'OYTOJIBHUKOB, JNIMHBI OKPYKHOCTH U IUIOIAU KpyTa,
00beMa MPSMOYTOJIBHOTO MapajlieenuIe/a.
OnepupoBarb NOHATUAMM: IPSMOYTOJIbHASI CHCTEMA
KOOPJMHAT, BEKTOP; UCIO0Jb30BATh 3TH ITOHATHUS

JUISL TIPEJICTABIICHHS JAHHBIX U PEIIEHUs 3a]1a4, B TOM YUCJIE
U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTe 3a1a4m Ha NIOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXIY Pa3IMYHBIMU YaCTSIMU Kypca.
BriOupaTh MeToA 1Jis pellIeHHs 3a/1auu.

PemaTh 3a1a4m 13 NOBCETHEBHOM KU3HU

89


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanbHas pabovas mporpamma | Maremaruka. 5—9 kiaccel (0a30BbIH YPOBEHbB)

YUeThIpeXyroJIbHUKH.
Bniucannbie

Y OTNMCAHHbIC
YETHIPEXYTOJIbHUKH.
Teopema ITudaropa
Y Havajia
TPUTOHOMETPUH.
Pemenue o0mux
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpusi.
[Tmomane.
Brruucnenue
rontane. [ momaan
MoTI00HBIX GUTYP.
JlekapTOoBBI
KOOPIMHATHI

HAa IUIOCKOCTH.
Bexropsl

Ha MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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OEJEPAJIBHASA PABOYAA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTb, KaK C TOUKHU 3PEHUS TPAKTUUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHNM, HEOOXOIMMOM KaXIoMy dYeloBeKy. Bospacraer umcio mpodeccui,
Opy OBJAJCHUM KOTOPHIMH TpeOyeTcs Xopoinas 0Oa3oBas MOJArOTOBKa B 00JacTd
BEPOSTHOCTH M CTATUCTUKH, TaKas MOATOTOBKA BayKHA ISl MTPOJOJKEHUsT 00pa3oBaHUs
U IS yCIIemHON po(heCCHOHAIBHOM Kapbephl.

Kasx1ip1i1 4esnoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y HEro
JaHHBIX. A i OOOCHOBAaHHOTO TPUHATHUS PEIICHUS B YCJIOBHUSX HEIOCTAaTKa
UM K30bITKAa MH(OpMAMK HEOOXOJMMO B TOM YHCIIE XOpPOIIO CHOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIILUICHHUE.

NmenHo mo3ToMy OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUPOBAThH Yy OOYyHAIOIIUXCS
(YyHKIMOHAJIBLHYI0 TPAMOTHOCTB, BKJIIOYAIONIYI0 B Ce0S B KaueCTBE HEOTHEMIIEMOMN
COCTABJISIIOIIEH YMEHHE BOCIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATH MH(POPMAIIUIO,
MPE/ICTABICHHYIO B Pa3iHYHbIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaJIbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJUTH IMPOCTEHIINE BEPOSTHOCTHBIE
pacueTsl.

3HAaKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMH TpHHIMIAMU cOopa, aHaiu3a
U TIPEACTABJICHUS JaHHBIX M3 Pa3IUYHBIX chep KU3HU O00IecTBa M TOCYAapCTBa
npuoOm@aer oOydalluxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydyeHue OCHOB
KOMOWHATOPUKU Pa3BUBACT HABBIKM OpraHU3alMM Iepedopa W ToJcCYeTa 4Yucia
BapHaHTOB, B TOM YHCJE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB co3gaer mareMaTudeckuil GyHIaMeHT s (GopMHpOBaHHS KOMIETCHIUN
B oOmactu uWHPOPMATUKH U TUMPOBBIX TexHoyorwil. [lpu u3ydeHHHM CTaTUCTUKH
U BEPOSATHOCTU 00O0TAIIAIOTCS MPEICTABICHUs 00YJaIOIMNUXCs O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCieN0BaHus, (OPMUPYETCS MMOHUMAHUE POJIM CTATHUCTHKU Kak
WMCTOYHUKA COIMAIBLHO 3HAYMMON WHGPOpMAIMM ¥ 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHS.

B cooTBeTcTBMUM ¢ AaHHBIMH LIEISMH B CTPYKTYpe MPOTrpaMMbl Y4eOHOTO Kypca
«BeposTHOCT U CTaTUCTHKA» OCHOBHOI'O 00111ero 00pa30BaHUs BbIIEICHBI CIEIYIOIIHNE
coJiepkaTenbHO-MeToanueckue JuHnn: «lIpeacTaBieHrne MaHHBIX W OMUCATENbHAsS
CTaTUCTHKa», «BeposTHOCTBY, «I1eMEeHTh KOMOWHATOPHKN», «BBelIeHHE B TEOPHIO
rpadoBy.

Copepxanne ymHuu «lIpencraBieHne NaHHBIX W OINMUCATENbHAs CTATHCTUKA»
CIIY’KUT OCHOBOW 1Jisi (pOPMUPOBAHUS HABBHIKOB pabOTHl ¢ MH(POPMAIMEH: OT UTEHUS
U MHTepIpeTanuu WHGOpMAaIMK, MPEACTABICHHOW B Ta0IMIax, Ha JuarpaMmax
u rpadukax, 10 cOopa, TpPEICTaBICHHUS M aHaiIM3a JaHHBIX C HCIIOJIb30BAHUEM
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CTaTHUCTUYECKUX XapaKTEepPUCTUK CpPEeIHUX M paccenBaHus. PaboTas ¢ JgaHHBIMH,
oOydJaronyecsi yd4aTcsi CUMTBIBaTh M HHTEPIPETHUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIILISAThH HAJl (DaKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OLIEHHBATh HMX BIHSAHUE HA PAcCMaTpUBACMBIE
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE TMpPEACTAaBICHUE O CIy4YalHOW HW3MEHYMBOCTH, HWCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHUWWA CTaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISl U3Y4YEHUS
TEOPHH BEPOATHOCTEHN. boubllioe 3HaYeHnEe UMEIOT MPAKTUYECKHE 3aJaHusl, B YACTHOCTHU
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCA KaK Mepa MpaBAonofo0us CIy4aitHOro COOBITHS.
[Tpu n3ydenun yueGHOro Kypca 00yJarommecs 3HaKOMSTCS ¢ MIPOCTEHIIIMMH METOJaMH
BBIYMCIICHUSI BEPOSITHOCTEM B CIIy4allHBIX 5JKCIEPUMEHTaX C PAaBHOBO3MOKHBIMU
AJIEMEHTapHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMU, IO3BOJISIOIIMMH CTaBUTh
U pemath 0osee CIoXKHbIE 3a/1a4d. B yueOHbIl Kypc BXOAST HadaJbHbIE MPE/ICTABICHUS
O CIIy4allHbIX BEJIMYMHAX U UX YMCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYarolUXCs
C MHOXKECTBAMH M OCHOBHBIMU OIEpPALMSIMUA HaJ MHOMXECTBAMH, PACCMATPUBAIOTCS
MpUMEpPBl MPUMEHEHHUs Ui PEIICHUs 3a/ad, a TakKe HCIOJIb30BaHUA B JPYTUX
MaTeMaTUYECKHX Kypcax U yUeOHBIX NMpeaMETaX.

B 7-9 xnaccax uzy4aercst yueOHbI Kypc « BeposiTHOCTh U CTaTUCTUKA», B KOTOPBIN
BXomsaT paszaensl: «lIpencraBieHue [aHHBIX M ONUCATEIbHAsl CTATUCTUKAY,
«BeposaTHOCThY, «DNeMEHThl KOMOMHATOPUKNY, «BBelieHne B Teoputo rpadoBy.

OO0miee YMCIIO YacoB, PEKOMEHJOBAHHBIX JJisi HM3y4eHHs Y4eOHOro Kypca
«BepositHOCTh U cTaTucTUKa», — 102 4vaca: B 7 knacce — 34 yaca (1 yac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Heznento), B 9 kiacce — 34 yaca (1 gac B Hezieno).

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenure NaHHBIX B BUAE TaOJMI, Auarpamm, rpapukoB. 3aroyIHEHHUE
Ta0HI], YTCHHE U TOCTPOCHUE JAHarpaMM (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UYrenue rpaduKoB peanbHBIX mpoueccoB. M3prnedenne uHpopmanuu U3 guarpamm
U TaOJIMII, UCTIOJIb30BaHNE U UHTEPIPETAUs JAHHBIX.

OnucarenpHasi CTaTHCTUKA: cpeaHee apudmernyeckoe, MeauaHa, pasMax,
HauOoJIbIlIee U HAMMEHbIIIEe 3HaUYeHUS Habopa YHCIIOBBIX JaHHBIX. [I[puMepsl ciryuaiiHo
M3MEHYHUBOCTH.

Crny4daliHbI{ SKCIIEPUMEHT (OMBIT) U clydaiiHOe coObITHE. BeposiTHOCTH U yacToTa.
Posib ManoBepOSITHBIX U MPAKTUUECKHU JOCTOBEPHBIX COOBITHI B MPUPOE U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOATHOCTEN.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pedbep u cymmapHasi CTEIEHb
BepivH. [IpencraBnenue o cszHoct rpada. Llenu u nuknsl. Iyt B rpagax. O6xox
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rpada (dinepoB nyth). [IpencraBnenue 06 opueHTrpoBaHHOM rpade. Pemenue 3amau
C IOMOIIBIO TPpadoB.

8 KVIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUII, JUarpamMmm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Onepanuy HaJi MHOKECTBaAMHU:
o0ObeMHEHUE, TIepecedeHue, aonoiHeHne. CBONCTBAa onepauuid HaJ MHOYKECTBAMH:
NEPEMECTUTEIIBHOE, COYETATENBHOE, PACIIPEICTUTENbHOE, BKIIIOUEHUs. Mcronp30Banue
rpa@uyeckoro MpPEICTaBICHUS MHOXECTB [Jii ONHCAaHUS pEalbHBIX IPOLIECCOB
U SIBJICHUH, IIPU PEILICHUU 3a/1a4.

N3mepenne paccenBaHusi AaHHBIX. Jlucnepcuss WM CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHusl.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHeie coObITHs. BeposTHOCTH
coObITUH. ONBITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTapHbIMU CcOObITHsIMH. CiaydailHbIi
BbIOOp. CBs3b MEXAY MaJIOBEPOSITHBIMH U MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU
B [IPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBoONMCTBa NEPEBBEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHHUE BHUCSYECH
BEPILUMHBI, CBSI3b MEXJAY YHUCIOM BEpUIMH M yucioM pedep. [lpaBuno ymHOMXKEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBonosnoxHeie coObiTus. Juarpamma Diinepa. OObeAMHEHNUE U TTEpEceUeHUe
cooObrtuii. HecoBmectHbie coObiTusi. dDopMyna ClHOKEHUS BEpPOSTHOCTEH. Y cioBHas
BeposiTHOCTh. [IpaBuiio  ymHoxeHusi. HezaBucumbie coOwiTusi. IlpencraBinenue
JKCIIEpUMEHTAa B BHJE JepeBa. PenieHue 3a1ad Ha HaXO0XACHHE BEPOSITHOCTEN
C IIOMOIIIBIO JIEPEBa CIIYYANHOI0 SKCIEPUMEHTA, AUarpaMm Duiiepa.

9 KVIACC

[IpeacraBnenre MaHHBIX B BUJE TAOMUIl, AWArpamMm, rpauKkoB, WHTEPIPETALIHS
JTaHHBIX. YTeHHe U OCTpOoeHUE TabuIl, 1uarpamm, rpauKoB MO PEaIbHBIM JaHHBIM.

ITepecranoBku u Qakropuan. CodeTaHUss WM YUCIO codeTaHUU. TpeyrojbHUK
ITackans. Pemenne 3ama4 ¢ UCIoab30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckass BeposTHOCTb. CiydailHbIME BBIOOp TOYKM U3 (QUTYpHI
HA IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygauya. Cepust ucnbITaHW 10 mepBoro ycmexa. Cepust
ucneiTanuii bepuymim. BepostHocTu coObITHIT B cepun ucnibiTanuii bepryiu.

CnydailHasg BeJIWYMHA W paCIpelelieHHE BEpOsATHOCTEW. Maremarnueckoe
OXuJaHue u aucnepcus. [Ipumepsl MaTeMaTH4eCKOro OXKUJIAHUS KaK TEOPETHUYECKOTO
CpPEHEr0 3HAYECHUS BEIIMYUHBI. MaTeMaTU4eCKOe OKHUIAHUE U JTUCIIEPCHUS CIyYaUHOMU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHyIm».

[TonsiTue 0 3aKoHE OONBITNX YKcel. Mi3MepeHne BeposTHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponp 1 3HaUYeHME 3aK0HA OONBIINX YHUCEIT B PUPOJIC U OOIIECTBE.
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HPEIMETHBIE PE3YJIBTATBI

[IpeameTHbIE peE3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 7 Kiacce.

Yutate wuH(OpMaIUio, TNPENCTAaBICHHYI0 B Ta0OiauIax, Ha JIUarpaMmax,
IPEACTaBIISATh JaHHBIC B BUIE TaOJHII, CTPOUTH TUarpaMMbl (CTOJIOMKOBBIC (CTOJIOYATHIC)
Y KPYTOBBIE) 10 MAacCHBaM 3HAYEHUM.

OnuchIBaTh U UHTEPIPETUPOBATH PeaTbHBIC YMCIOBBIC JaHHBIC, MPEACTABICHHBIC
B TaONMMIaX, HA AUarpaMMax, rpadukax.

Hcnonp30Bath 11 OMUCAHUS JAHHBIX CTATHCTHYCCKUE XapaKTEPUCTUKH: CpEIaHEe
apupMeTnyecKoe, MeInana, HanboJIblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

NmeTs npeicTaBieHre o crydaifHoM M3MEHYUBOCTH Ha IPUMEPaXx 1eH, PU3NYECKUX
BEIIMYMH, AHTPOIIOMETPUYECCKUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYCCKOMN
YCTOMYHUBOCTH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekats u npeoOpa3oBeIBaTh UHPOPMAIKIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpamm, rpauKoB, MPEJICTABIATh JaHHBIE B BUJIE€ TaOJMII, JUarpamMm, rpauKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTEIel: CPETHUX 3HAYCHUM
U Mep pacceuBaHus (pa3max, JUCTIEPCHs U CTaHIAPTHOE OTKIIOHEHHE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHN, B TOM YHCIIC
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUIA.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITHI B OIBITaX, 3HAs BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMHU JIEMEHTaPHBIMHU
COOBITHSIMU.

Hcnonp3oBarh rpaduueckue MOJACIU: JEpPeBO CIY4YalHOTO HJKCIEPUMEHTA,
qyarpamMbl DWIiepa, YMciaoBas mpsmast.

OnepupoBaTh MOHATHUSIMU: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH OINEpPALUU
HaJl MHOXXECTBaMU: 00beIMHEHNE, TIepecedeHre, JOMOJHECHHE, TEPEUNCIATh dJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBAa MHOYKECTB.

Ncnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOXKECTB W CBA3Ed MEXKIYy HUMU
JUIsS. OMMCAHMS MPOLECCOB U SIBJICHUW, B TOM YHMCJIE MPHU PEIICHUM 3aaad U3 APYTUX
y4€OHBIX MPEIMETOB U KYPCOB.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

N3Bnekate U mpeoOpa3oBbIBaTh MHGOPMAIHMIO, MPEICTABICHHYIO B Pa3JIMYHBIX
MCTOYHMKAX B BHUAE TaOmuIl, auarpamm, TpaduKoB, MPEACTABIATH JaHHBICE B BHJE
TaOJuII, JUarpamMm, rpauKoB.
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Pemarp 3amauMm  OpraHuM30BaHHBIM  TNEepeOOpPOM  BapHAHTOB, a  TaKxke
C UCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcenonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKH U1 MACCUBOB YHCIJIOBBIX JTaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUCHUS U MEPBI pACCEUBAHMSL.

Haxonuth 4acToThl 3HAYEHUHW M YACTOTHI COOBITHS, B TOM YHUCJE TMOJIb3YSACh
pe3yibTaTaMu MPOBEJICHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BepOsSITHOCTH CIy4alHBIX COOBITUN B M3yUYEHHBIX ONBITAX, B TOM YHCIIE
B OIbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPUSIX HCHBITAHUN
110 TIEPBOTO yCIeXa, B CEPUAX UCIbITAaHUN bepHyim.

HNmeTh npencTaBiieHUE O CIIy4aiiHOM BEJIMYMHE U O PACIPEACICHUN BEPOATHOCTEM.

NmeTs mpencTaBieHMEe O 3aKOHE OOJNBIIMX YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOH M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIUX YHCEN
B IPUPOJIE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KomuuecTBo OCHOBHOE coJIep>)KaHKE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIINXCS
(TemnI) Kypca 4acoB
[IpencraBienne JaHHBIX 7 IIpencraBnenue JaHHBIX OcBauBaTh CIoco0bI MPEACTaBICHUSA

B TaOymmmax. [Ipaktuyeckue
BBEIYHCIICHHSI TIO TAOJTUIHBIM
na"HHeIM. 3Baedyenne

U MHTEpIpeTaIus
TaOJIMYHBIX JTAHHBIX.
[Ipaktrueckas padbota
«Ta0muiey.

['pacmueckoe
MPEICTABICHUE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamMm. Urenue u
MOCTPOEHUE AHArpamM.
[Tpumeps! nemMorpaduueckux
JTUarpamm.

[IpakTrueckas padora
«JlmarpaMmbI»

CTaTUCTUYECKUX JAaHHBIX M YUCIIOBBIX MaCCUBOB
C MOMOILBIO TAOJIUIL ¥ TUarpaMM C UCIIOJIb30BAHUEM
aKTyaJIbHbIX U Ba)XXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, TPOU3BOCTBO MPOMBIIIJIEHHOM

Y CEJIbCKOXO35IMCTBEHHOW MPOIYKIUH,
OOLIECTBEHHBIE U IPUPOAHBIE SIBJICHMUS).

N3yuaTh MeTOABI pabOTHI C TAOJIUYHBIMU

U rpayuuecKuMU MpeICTaBICHUSIMH JaHHbBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX padOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernyeckoe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
HEHTpaJbHON TeHACHIIMU (Mepa IIEHTpa), B TOM YHCIIe
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MQIH/IaHa YU CJIOBOI'O Ha60pa.

VY cTOMYUBOCTh MEIUAHBI.
[TpakTiueckas paborta
«Cpennue 3HaUCHUSY.
Haubonbiee 1 HauMeHbIIIEe

3Ha4YCHMA YU CJIOBOI'O Ha60pa.

Pasmax

cpenHee apuPpMeTHIeCKOe, MeaHa.

OnuchbIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpenHero apu(pMeTHuecKoro 1 MeIuaHsbl.

Pemiats 3a1aumn.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaTh NOHSITUS: HAUOOJIbIIICE U HAUMEHBIIIEE
3HAYEHUS YUCIOBOTO MACCUBA, Pa3Max.

PemaTh 3a1a4u Ha BHIOOp criocoOa onmucaHus
JAHHBIX B COOTBETCTBHUU C MPUPOAON TaHHBIX

Y LEJISIMU UCCIIEAOBaHUS

CnyqaﬁHaﬁ HN3MCHYHMBOCTD

Ciy4aitHast ”3BMEHYHBOCTh
(mpumepsr). Yactora
3HAYEHHI B MAaCCHBE
JnaHHbIX. [ pynmnupoBka.
I'ucrorpammel.
[Ipaktrueckas padbota
«Crny4aitHasi '3BMEHYUBOCTb

OcBauBaTh NOHATHSA: YACTOTA 3HAUEHUI B MAaCCUBE
JAHHBIX, TPYNIIUPOBKA IAHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NMOAOUPATH MMOIXOIAIINN 1Al TPYHNITHPOBKHU.
OcBauBaTthb rpaguueckue npeACcTaBiICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MMOMOIIBIO IU(GPOBBIX PECYPCOB, B X0OJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

¢ momortbto rpada. CreneHpb
(BaJIEHTHOCTD) BEPIIUHEI.
Yucno pedep u cyMMapHas

OcBauBath noHsiTusi: rpad, BepuirHa rpada, pedpo
rpada, cTerneHb (BaJ€HTHOCTh BEPIINHBI), IIEMb

U IUKJL.

OcBauBaTh NOHSITUSA: TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, opueHTHPOBAaHHBIN Tpad.
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cTeneHb BepiuH. Lenb

u uki. [1yTs B rpade.
[IpencragiieHue 0 CBA3HOCTH
rpada. O6xon rpada
(3iis1IEpOB MyTH).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpagax

PemaTh 3a1a4u Ha MOMCK CYMMBI CTETIEHEN BEPIIMH
rpada, Ha MoucK 00xo/1a rpada, Ha MOUCK MyTei

B OPHEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cIOCOOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FTEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
PEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBbI,
ANEKTPUYECKHUE 1IENH, PYHKIIMOHAIbHbIE
COOTBETCTBHSI) Ha MpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHS

City4ailHbIil ONBIT

U ClIy4aiiHoe cOOBITHE.
BeposATtHOCTh M yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

U TTPAKTUYECKH JIOCTOBEPHBIX
COOBITHI B IPUPOJIC

u B obmiectBe. MoHeTa

U UTpaJIbHASI KOCTh B TEOPHH
BEPOSITHOCTEM.
[IpakTrueckas pabora
«YacToTa BbIMaICHUS OpIIay

OcBauBaTh NOHATHSA: CITYYATHBII ONIBIT

U CIIy4ailHO€ COOBITHE, MAJIOBEPOSITHOE

Y IPAKTUYECKU JOCTOBEPHOE COOBITHE.

M3yuaTh 3Ha4MMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPAX
(aBapuM, HECYACTHBIE CITy4YaH, 3alUTa IEPCOHAIBHON
uHpOpMaIuy, repeaya JaHHbIX).

N3y4yaTh posb KIaCCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHETa, urpalibHas KOCTh) B TEOpUU
BEPOSTHOCTEM.

Ha0Juronath U M3y4aTh 4acTOTy COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
pPECYpPCOB, B X0/I€ IPAKTUYECKON pabOThI

O060011eHme,
CUCTEMATH3allMA 3SHAHUH

IIpencraBneHune NaHHBIX.
OmnucarenpHast CTAaTUCTHKA.
BeposATtHOCTS CilydaliHOTO
cOOBITHS

[HoBTOPSATH M3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUH.

Pemars 3apa4u Ha PEACTABICHUE U OMIUCAHUE
JIAHHBIX C IIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHUK.
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OO0cy:xaaTh NpuMepbI CIYIANHBIX COOBITHIH,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4aiiHbIX COOBITUM, UX POJIU B IPUPOJIE U KUZHU
YEJI0BeKa

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KZIACC
HaumenoBanue pazaena |KommuectBo OcHOBHOE coziepKaHNE OcHOBHBIE BHJIBI JEATETHHOCTH O0YJaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHME KypCca 4 [IpencraBiienrie TaHHBIX. IHoBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY
7 kinacca OnwucarenbHast CTaATUCTHKA. 3HAHUM.

Crny4aitHass ©”3MEHUYHUBOCTb.
CpenHue 4rcioBoro Habopa.
Crnyuaiinbie COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETa 1 UTpajibHasi KOCTh

Pemiars 3aqa4m Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX C TIOMOIIBIO N3yYECHHBIX XapAKTEPUCTHK.
PemaTe 3a1a4u Ha IPEICTABJICHUE TPYIIIIUPOBAHHBIX
JTAHHBIX U ONMCAHUE CIIy4YalHOW N3MEHUYUBOCTH.
Pemiats 3aga4m Ha onpeAcIeHUE YaCTOTHI
CIly4ailHbIX COOBITUI, 00CYKIEHUE TPUMEPOB
CJIy4allHbIX COOBITUI, MaJIOBEPOATHBIX

Y MPAKTUYECKHU TOCTOBEPHBIX CIIyHYailHBIX COOBITHI,
UX POJIY B IIPUPOJE U )KU3HU YEIIOBEKA

Onepanuu

OnucarenbHas CTATUCTHKA. 4 Otknonenus. ucnepcus OcBauBaTh NOHATHSA: TUCIIEPCUS U CTAHIAPTHOE
PaccenBanue naHHbIX YK CIOBOTO Habopa. OTKJIOHEHUE, UCIIOIb30BaTh ITH XAPAKTEPUCTUKHU
CrangapTHOE OTKIIOHEHUE JUISL OIIMCAHUsI PACCEUBAHMS TaHHBIX.
YKCIOBOTO Habopa. BoiaBurath runoresbl 00 OTCYTCTBUM WU HATMYUHU
JnarpamMMmsbl paccenBaHus CBS3U 110 JUarpamMMaM pacCEeUBaHUs.
CrpouTh AriarpaMMbl pacCEMBaHUs 110 UMEIOILMMCS
JIAHHBIM, B TOM YHMCJIE C TOMOIIBIO KOMIIBIOTEPA
MHoxecTBa 4 MHOXecTBO, MIOAMHOXKECTBO. | OcBaMBAaTh MOHATHS: MHOXKECTBO, DJIEMEHT

MHOKECTBA, IIOAMHOXKCCTBO.
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HaJl MHOXKECTBAMHU:
o0beIMHEHNnE, IEpeceYeHHe,
JIOTIOJTHEHHE.

CaoiicTBa onepanuit

HaJI MHOYKECTBAMHU:
HepEMECTUTEIBHOE,
COYeTaTeNbHOE,
pacIpeaeauTenbHoE,
BKJTFOUCHHSI.

['padmueckoe
npeACTaBICHHE

MHOECTB

BbInoHATH Onepanuu HaJ MHOKECTBAMHU:
oObeIMHEHNE, TIepEceueHue, T0MOTHEHHE.
Hcnoab30BaTh CBOICTBA: IEPEMECTUTENBHOE,
coueTaTeIbHOe, paclpeAeIUTENIbHOE, BKIIIOUCHHS.
Hcnoab3oBaTh rpaduueckoe npeacTaBlieHue
MHOKECTB IIPH ONMCAHUU PEAIBHBIX MPOLECCOB

U SIBJICHUH, NIPU pEUICHUY 3324 U3 APYTUX y4eOHBIX
MPEIMETOB U KypCOB

BeposTHOCTB Ci1ydaiiHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cnydaitnbie cOOBITHS.
biaronpusrcrByromue
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHH.
OMNBITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSMH.
CnyualiHbii BEIOOD.
[Ipaktrueckas pabora
«OTBITHI

C PaBHOBO3MO>XHBIMH
AJIeMEHTapHBIMU
COOBITUSIMID

OcBauBaTh NOHSTHSI: DJICMEHTAPHOE COOBITHE,
CITy4yaiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX AJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN
COOBITHH 110 BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIBITA.

PemiaThb 3a1a4m Ha BBIUKMCIIEHNE BEPOSITHOCTEN
COOBITHI B OMBITAX C PABHOBO3MOKHBIMU
9JIEMEHTAPHBIMU COOBITHUSMH, B TOM YHCIIC

C TTIOMOIIIBIO KOMITBIOTEPA.

IIpoBoAUTH U M3Y4YaTh ONBITHI

C PAaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU
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(C HCTIOJB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYrUX MOJIEJIEN) B X0/1€ IPAKTUYECKOM padOThI

Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepena:
CIMHCTBEHHOCTH ITYTH,
CYIIICCTBOBAHHE BHCSIUCH
BEPIIMHBI, CBSA3b MEKTY
YHCJIOM BEPIITMH W YHUCIIOM
pebep. [IpaBuno ymMHOXKeHUs

OcBauBaTh NOHATHS: IepeBO Kak rpad Oe3 ukIia,
BHCsYas BeplunHa (JIUCT), BETBb JE€pPEBA, MYTh

B JIEpEBE, IUAMETP JEPEBa.

HN3y4yarh CBOMCTBA JIcpPEBA: CYUICCTBOBAHUE BUCSYEHU
BEPUINHbBI, EAUHCTBEHHOCTh IIyTH MEXKIY JBYMS
BEpUIMHAMHU, CBS3b MEXK]1y YUCIOM BEPLIMH U YUCIOM
peoep.

Pemiats 3a1a41 Ha TOMCK U IEPEYUCIIEHUE ITYTEU

B JIepeBe, OIpe/IeJICHUE YUCIIa BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM YHUCIIE

C IPUMEHEHUEM MPABUIIA YMHOKECHHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Jnarpamma Ounepa.
OO0beauHeHue U repeceueHne
coObiTuii. HecoBmecTHbIE
coObITus. Popmyiia
CJI0KEHHUSI BEPOATHOCTEM.
[IpaBuno yMHOXKEHHS
BEPOSATHOCTEN.

VYcioBHasA BEPOSITHOCTb.
HezaBucumeie coObITHS.
[Ipencrasnenue

OcBauBaTh NOHSTHSA: B3aUMHO TPOTUBOTIOJIOKHBIE
COOBITHUSI, OTIEpallUK HAJl COOBITUSIMU, OOBETMHEHNE
U TiepeceueHue CoObITHH, TuarpamMma Diisiepa
(Diimepa—BeHHa), COBMECTHBIEC M1 HECOBMECTHBIC
COOBITHSL.

N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHEHUS
JBYX COOBITHH ((DOPMYIIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a7a4um, B TOM 4KClie TEKCTOBBIC 3a1a4H
Ha OTpeJielIeHIEe BEPOATHOCTEH OO0 BEIMHEHUS U
repeceueHusi COOBITUI ¢ TIOMOIIBIO YHCIIOBOM
npsAMoii, Auarpamm Disepa, GopMyIIbl CII0KEHUS
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CIIy4aHOT'O DKCTIEPUMEHTA
B BHJIC JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIE
COOBITHSI IEPEBO CIYYAIHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpeiesieHrs) He3aBUCUMbIX
COOBITUH.

PemiaTs 3a1a4um Ha ONpEICIICHUE U UCITOIb30BAHHUE
HE3aBUCUMBIX COOBITUH.

Pemiate 3a1a4M Ha IOMCK BEPOSATHOCTEH, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIIbITAa

O0o0011eHue,
CUCTEMATH3AIU 3HAHUU

[IpencraBieHne TaHHBIX.
OnucarenbHas CTaTUCTUKA.
['padri. BepositHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPSATH N3YYEHHOE U BLICTPAMBATH CUCTEMY
3HAHUM.

PemiaTs 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
JIAHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTCPUCTHK.
Pemarts 3agaun ¢ npuMeHeHueM rpados.

PemiaThb 3aga4m Ha HAX0XKAEHUE BEPOSTHOCTH
CITy4alfHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITAX

C PAaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMHU.
Pemarh 3aga4yu Ha HAX0XKJACHUE BEPOSATHOCTEU
00bEeIMHEHUS U TIEpECEUCHUsI COOBITHI, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IpadyUuecKux
IIPEACTABICHUN U JIepeBa CIIy4alHOI'O OIIbITA.
Pematsp 3a1a4u Ha TiepevynciIeHIe KOMOWHAITII
(4ncia nmepecTaHoOBOK, YUCIIa COUETAHUI),
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Ha HaXOXKXKIACHUC BGpOSITHOCTCfI COOBITUH
C IPUMCHCHHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA ITackams

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

34
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9 KJIACC
HaumenoBanue pazgena |[Kommuectso OcHOBHOE coziepxKaHue OcHOBHBIE BHJIBI JEATETHHOCTH O0YJaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. I[MoBTOPATH N3YyYEHHOE U BHICTPAMBATH CUCTEMY

8 Kiacca

OnucarespbHas CTaTUCTUKA.
Onepanuu HajJ COOBITUSIMMU.
He3aBucumocTts coObITHIA

3HAHUM.

Pemiats 3a1aum Ha NpeICTABICHUE U OTTMCAHUE
JTAaHHBIX.

Pemiathb 3aga4u Ha HAXOXKIACHUE BEPOSATHOCTEN
00bEIMHEHUS U IEPECEUCHUS COOBITHIA, B TOM YUCTIE
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuecKux
MPEJICTABICHUI U JE€PEBA CIIy4YalHOTO OIbITA.
Pemarts 3a1a4u Ha iepeynciIeHue KOMOUHAITUI
(4nciia mepecTaHOBOK, YMCIIa COUCTAHMI),

Ha HaXOXKJICHUE BEPOSTHOCTEU COOBITUI

C MpUMEHEHNEM KOMOMHATOPHUKHU, B TOM YHUCJIE

C UCIIO0JIb30BaHHEM TpeyrojbHuka [lackamns

DN1eMEHTbl KOMOMHATOPUKHU

IlepectanoBku. @axropuan.

Coueranus ¥ 4UCIIO0
coueTaHuil. TpeyroJbHUK
[Tackains. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEMN

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOEHHS, YIOPAIOUYECHHAs 11apa, TpolKa 00 bEKTOB,
NIEPECTaHOBKA, (PaKTOPHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHuM, TpeyroyibHuK [lackass.

Pemiarh 3a1a4u Ha IEPEUNCIICHUE YITOPSAIOUYECHHBIX
nap, TPOEK, IEPEUNCICHUE TIEPECTAHOBOK

Y COUYETAHUH DJIEMEHTOB PA3JIMYHBIX MHOYKECTB.
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KOMOMHATOPHBIX (DYHKITUN
ANEKTPOHHBIX TAOJIUI»

PemaTtp 3aJa4n Ha IPUMEHEHHUE YHCIIa COYETAaHU

B anredpe (CoKpalieHHOe YMHOXKEeHHEe, OMHOM
HproToHa).

Pematp, npuMeHssi KOMOMHATOPUKY, 3aa4H

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YKCIIE C TIOMOIIIBEO
AIIEKTPOHHBIX TAOJUI B XOJI€ MPAKTHYECKON PabOTHI

['eomeTprueckas
BEPOATHOCTD

I'eomerpruueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha [JIOCKOCTH, U3 OTpE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NNOHSATHE FCOMCTpH‘ICCKOﬁ BCPOATHOCTH.
Pemarn 3aJa44 Ha HaXOXIACHHUC BGpOfITHOCTGﬁ

B OIIbITax, IPCACTAaBUMbBIX KaK BBI60p TOYCK

N3 MHOI'OYI'OJIbHHKA, KpyTra, OTPC3Ka WK AYT'HU
OKPYKHOCTH, YHCJIOBOI'O IIPOMCIKYTKA

Wcneitanus bepryium

Hcneitanue. Ycnex

u Heynada. Cepust
WCTBITAHUN 10 TIEPBOTO
ycnexa. Mcnbitanus
bepnymm. BeposatHocTu

COOBITHH B CEpUU UCTIBITAHUIA

bepnymm. [Ipaktuueckas
pabota «/cnbiTaHus
beprymm»

OcBauBaTh NOHATHS: HCIIBITAHUE, IIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (YyCHEX U HEY/Aaua), CEpUs
WCIIBITAHN, HACTYIUICHHE MEPBOTO ycexa
(Heynaum), cepust ucnelTanuii bepuymiu.

Pemarp 3agaumM Ha HaX0KIEHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCTIBITAHUH /10 IEPBOTO yCIeXa,
B TOM YHCJIE€ C TIPUMEHEHHEM (POPMYIIbI CyMMBI
reOMETPUYECKON MTPOTPECCHH.

Pemiats 3agaum Ha HaX0KIEHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepHym, Ha HAXOXKIECHUE BEPOSITHOCTH
ONPENIEIICHHOTO YUCJIa YCIIEXOB B CEPUU UCTIBITAHUI
bepnyinm.

N3yuars B X0/1€ NPaKTH4€CKOI padoThlI,
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B TOM YHCJIE C TIOMOIIBIO ITU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUIM
bepnymm

Crny4daitHas Benmu4nHa

CnydaiiHas BeTuynHa

Y pacrpeiesicHue
BEPOSITHOCTEM.
MaTteMaTH4eCcKOe 0XKUTaHue
Y IUCTIEPCHUS CIIyHalHOMN
BEJIMYUHBEL. [Ipumepsl
MaTEeMaTUUYECKOI'0 OXKHIaHUS
KaK TEOPETUYECKOTO
CpeHEro 3HAYCHUS
BEIIUYHHEL.

ITousaTue o 3aKkoHe OOIBIINX
yucen. U3mepenne
BEPOSITHOCTEN C TOMOUIBIO
yactoT. [[ppuMeHeHune 3akoHa
OOJIBIINX YHCET

OcBOUTH NOHATHSA: CIIydaliHasl BEJINYNHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEACICHUE
BEPOSITHOCTEM.

M3yuyaTp 1 00CyRIaTh NIPUMEPBI TUCKPETHBIX

Y HENPEPBIBHBIX CIyYallHbIX BETMYUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEJIEHUS, APYrue
VM3MEHUYMBBIC BEJIMYMHBI, pPACCMaTPUBABIINECS

B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATTLHOM KOCTH, CO CITy4allHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OKUIAHNE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS CITyYaHOM BEJIMYMHBI KaK
aHaJIOT JUCIIEPCUH YMCIOBOT0 Habopa.

Pemiats 3a1a4M Ha BEIYMCIIEHUE MATEMATHYECKOTO
O’KMJIAHUS U JUCIIEPCUN TUCKPETHOM CIIy4yallHOU
BEJIMYMHBI 110 33JaHHOMY PaCIpEIEICHUIO, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPaXOBAaHUEM

U JIOTEPESMH.

3HAKOMUTBCS C MATEMATUYECKUM OKHJIaHUEM

Y IACTIIEPCUEH HEKOTOPBIX paCIpeaeICeHUH, B TOM

YU CJIIEC paCIPEACIICHUS CIIy4YaiiHON BEJIMYUHBI «UUCIIO0
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJINYHHY.
3HAKOMHUTBCH C 3aKOHOM O0JIbIINX yucend (B popme
bepHymn): npu OOJIBIIOM YKCIIE OIBITOB YaCTOTA
cOOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemarsb 3aga4n Ha U3MEpEHNE BEPOSATHOCTEN

C IOMOUIBIO YACTOT.

O0cy:knaTh pojb 3aK0HA OOJIBIINX YUCE

B 000CHOBaHMH YaCTOTHOTO METOJIa U3MEPEHUS
BEPOSITHOCTEM.

OO0cyxnaTh 3aK0H OOJIBIINX YUCEN KAK MPOSIBJICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B N3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIUX YKCEI B IPUPOE
U B KU3HU Y€JIOBEKa

O0600u1IeHNE, KOHTPOIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BBICTPAUBATH CHCTEMY
OnwucarenbHasi CTATUCTHKA. 3HAHHU.
BeposiTHOCTB citydaliHOTO PemaTh 3a1a4u Ha IpeCTaBICHUE U ONMCAHUE
COOBITHSA. DJIEMEHTbI JTAHHBIX.
koMOuHaTopuku. Cityuaiinsle | PemaTh 3a1auu Ha HAXOXKICHUE BEPOSTHOCTEH
BEJIMYMHBI U PACNIPEACIECHUS. | COOBITUMN, B TOM YHCIIE B OIBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU,
BEPOATHOCTEN 0OBEIMHEHUSI U TIEPECEUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B ONBITAX
C CEpUsIMU CIIyYalHBIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 ITTPOT'PAMME
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HHEPEYEHDb (KOAUDPUKATOP) PACITPEJEJIEHHBIX 110 KIACCAM
MPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUSA U OJIEMEHTOB COAEPKAHUSA

11O MATEMATHUKE

B ¢denepanbHbIX UM pernoHaNbHBIX MPOIEAYpax OIEHKH KadecTBa OOpa3oBaHUs
HCIIONIb3YETCS MepedyeHb (KOAU(PHUKATOP) pACHpEeeICHHBIX MO KiIaccaM MPOBEPSIEMBIX
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBbI
OCHOBHOTI'0 00I1IeT0 00pa30BaHUs U DJIIEMEHTOB COACPKaHUSI 10 MaTEMAaTHKeE.

S KJIACC

IIpoBepsiemble TPeOOBAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpamMMmblI

Kon IIpoBepsieMble PEIMETHBIE PE3YJILTATHI OCBOCHHSI OCHOBHOMN
IIPOBEPSIEMOTO o0pa30BaTebHOM IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30oBaHUs
pesyJibraTa
1 Hucna v BeIYUCICHUSA
11 [lonumath W TPaBWIBHO YHNOTPEOISITh TEPMHUHBI, CBS3aHHbBIC
' C HaTypaJIbHBIMU YHCIAMH, OOBIKHOBEHHBIMH U JIECITHYHBIMU JIPOOSIMH
12 CpaBHUBATH M yNOPSAOYMBATH HATYpaJbHBIE YHUCJA, CPABHUBATH

B MPOCTEUIIINX CITy4YasiX OOBIKHOBEHHBIC IPOOU, ECATUYHBIC TpOoOU

CoOTHOCHUTh TOYKY Ha KOOPJAWHATHOM (YMCIIOBOH) mpsIMOM
1.3 C COOTBETCTBYIOIIUM €U YHCIIOM U M300pakaTh HATypaJIbHBIC YMCIIA
TOYKAMHU Ha KOOPJUHATHOW (YUCIIOBOM) PSIMOIA

BoinonHiaTh apupMeTuyeckre ASUCTBUS ¢ HATYpaJIbHBIMU YHCIAMU,

14 .
C OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CITydasx
1.5 BbINoOaHATH NPOBEPKY, IPUKUJIKY PE3YJIbTaTa BEIUUCICHUN
1.6 OKpyrasTh HATypalbHbIE YHCIIA
2 Pemenune TekcTOBBIX 3a1a4
)1 Pemiath TekCTOBBIE 33/1aUn apU(PMETHUECKUM CIIOCOOOM U C TTOMOIIIBIO
’ OpraHW30BAHHOTO0 KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BapUaHTOB
Pemate 3amaud, cojepkallue  3aBUCHMOCTH, CBSI3BIBAIOIIUE
2.2 BEJIMYMHBI: CKOPOCTh, BpPEMSI, pACCTOSIHUE, I1I€HA, KOJHUYECTRBO,

CTOUMOCTD
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2.3

Hcnonb30oBaTh KpaTKUE 3aIIUCH, CXEMBbI, TAOJIUIbI, 0003HAUYECHUSI TIPU
pelieHnu 3aaad

24

[Ionp30BaThCsi OCHOBHBIMM CANHHULIAMHU HN3MCPCHHA: ILICHBI, MACCHI,
pacCcTrodaHusa, BPEMCHH, CKOPOCTH, BbIpakKaTb OJHHU CIAWHUIIBL
BCJIMYMHBI 4CPEC3 APYIrUc

2.5

N3Bnekars, aHaJIU3UPOBATh, OLICHUBATh uH(bOpMaIHIo,
NpEACTaBICHHYI0O B  Talbnuie, Ha CTONOYaTOM  JUarpamme,
VHTEPIPETUPOBATH IIPEACTABICHHBIEC TaHHBIE, UCIIOJIb30BAThH JaHHBIC
IIPU PELICHUY 3a/1a4

HaFJ'IHI[HaSI IrcoOMCTpHUA

3.1

[Tosp30BaTbCs  TNEOMETPUYECKMMHM  MOHATUSAMH: TOYKa, IpsMas,
OTpE30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh HpHUMEPHI OOBEKTOB OKPYKAIOLIErO0 MHpA, MMEIOIIMX
(bopMy U3YUEHHBIX TEOMETPUUECKUX PUTYD

3.3

Hcrnonb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C yIJaMHu: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMH: YTOJ1, BEpIIMHA, CTOPOHA, AUArOHAJIb;
C OKPY’KHOCTBIO: PaInyC, TUAMETP, LIEHTP

34

N300paxkath U3ydeHHbIE TeOMETpUUECKUE (PUTYPHI HA HETMHOBAHHOM
U KJIETYaTON OyMare ¢ TIOMOIIBIO IIUPKYJIS U JIMHEUKU

3.5

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM
C TOMOIIbIO JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH
OKPYHOCTb 33JJaHHOTO pajuyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB NPSMOYTIOJIbHUAKA, KBAIpaTa
JUJISL KX TIOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U TIEPUMETpPa

3.7

Bbrancnste nepuMeTp U Iiouaib KBajapara, npsiMoyrojbHUKa, Gpuryp,
COCTaBJICHHBIX U3 TPSIMOYTOJbHUKOB, B TOM 4Hcie uryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare

3.8

ITonb30BaThCsI OCHOBHBIMU MCTPHUYCCKUMHU CAUHHUIAMHU U3MCPCHUA
JJIMHBI, TUIOIIA/IN,; BbIpaXXaThb OAHHU CAWHUILI BEJIMYNHBI HCPE3 APYTUC

3.9

PacnioznaBaTh mapasienenures, Kyo, HCTIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, W3MEPCHHUS; HAXOAUTh H3MEPEHUS
napasuienenuneaa, kyoa

3.10

Beruncnate  o0beM  Kyba, mapauienenunenqa 10 3aJIaHHBIM
U3MEPEHUSM, ITOJIb30BaThCS CMHUIIAMHA H3MEPEHHS 00beMa

3.11

Pemate HeCI0XKHBIE 3aJlauv Ha UBMCPCHUC TCOMCTPHUYCCKHUX BCIINYNH
B IIPAKTUYCCKUX CUTyalUsX
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IIpoBepsiembie Y1eMEHTHI COEPIKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHMS

1

HarypanbHble uncna u HyJb

1.1

Harypansnoe uucno. Psg Hatypanenbix uucen. Yucio 0. M3o6paxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJMHATHOM (YUCIOBOM) IPSIMOM

1.2

Ilo3nmmonHass cucrema cuucieHus. Pumckas nymepanusa. JlecstuanHas
CUCTEMA CUHUCIICHHUSI

1.3

CpaBHEHHE HATypaJIbHBIX YMCETl, CPABHEHHE HATYPAIBbHBIX YHUCET C HYJIEM.
OkpyrieHue HaTypanbHbIX YHCEI

1.4

CrnoxeHue, BBIUUTAHUE, YMHOXXCHUE W JCJICHHE HATypajbHbIX YHCEN.
CBOICTBO HYJIS IPU CIIOKEHUH, CBOMCTBA HYJIS U €IMHUIIBI TIPU YMHOXKEHUH.
[lepemecTuTeIbHOE U COYETATEIIBHOE CBOMCTBA (3aKOHBI) CJIOKEHMS
Y YMHOXEHUS, paclpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS

1.5

Hcnonb3oBanue OyKB i1 OOO3HAYEHMsS] HEU3BECTHOTO KOMIIOHEHTa
Y 3aIHCH CBOWCTB apu(PMETUUECKUX IEUCTBUIA

1.6

Jlenutenn W KpaTHbIE 4YHUCHA, Pa3oXKEHHWEe Ha MHOxUTeNH. I[Ipocteie
1 coctaBHbIe uncina. [IpusHaku genmumoct Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom

1.7

Crenenb ¢ HaTypaJdbHbIM IOKA3aTe€JEM. 3aluCh YKCIa B BHUJE CYMMBI
pa3psAIHBIX CIAaraeMbIX

1.8

UucnoBoe BbIpakeHWe. BplunclieHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM,
MOPAJIOK  BBIMOJIHEHUST JeUCTBHM. VICmonb30BaHWE TPHU BBIYUCICHUSX
MEPEMECTUTEIFHOTO W COYETaTEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS
Y YMHOXEHUS, pACIPEAECTUTEIBHOTO CBOMCTBA YMHOKECHUS

Hpobu

2.1

IIpencraBierre o apoOM Kak CIOCOOE 3alMMCH  YacTH  BEITMYHHBI.
OObikHOBeHHBIE 1poOu. [IpaBuibHBIE U HENpaBUIIbHBIE 1poOu. CMmeraHHas
IpoOb, MpEACTaBICHWE CMENIaHHOW JpoOM B BUJIC€ HEMPaBUJIBHOWU ApOOH
U BBIJICJICHUE 11710 YacTH YKCiia U3 HeMpaBWIbHOU aApoou. M3o0paxenue
Ipo0eil TOYKaMu Ha YUCJIOBOM MPSMO

2.2

OcHoBHoe cBoiicTBO apoou. Coxpamienune npobdeit. [IpuBenenue npobu
K HOBOMY 3HaMeHarento. CpaBHEeHHE Ipo0ei

23

CrnoxeHre u BeIUMTaHUE Ipo0Oeii. Y MHOKEHHE U JIeJICHUE Ipo0ei, B3aUMHO-
oOpaTHbie Ipodu. HaxoxaeHue 4acTu 1eaoro u 1ejioro mo ero 4actu

2.4

Jlecatnunas 3anuck apooOei. IlpencraBneHue OecITUIHOM APOOH B BHJIE
00BIKHOBEHHOU. M300pakeHne NecATUYHBIX ApoOel ToOuKaMy Ha YHUCIIOBOM
npsiMoii. CpaBHEHHUE JECATUYHBIX ApoOei
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ApubdmMerndyeckue NEHUCTBUS C JECATUYHBIMU npoOsmMu. OKpyrieHne

2.5 .
JECATUYHBIX ApoOeit
3 Pemienne TeKCTOBBIX 3a/1a4
3.1 Pemenre TeKCTOBBIX 33714 apu(METHIECKIM CIIOCOO0M
39 Pemenne nornyeckux 3agad. Pemenue 3amad nepeObopoM BCeX BO3ZMOKHBIX
' BapuaHTOB. Vcnionb30BaHue MpHU PEIICHUH 3a1a4 TAOJIHIl U CXEM
Pemenne 3amay, copepkalux 3aBUCHUMOCTH, CBS3BIBAIOUIUE BEJIMYMHBIL:
33 CKOpPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJWYECTBO, CTOMMOCTh. EJIMHUIIBI
' U3MEpPEHHUS: MacChl, 00beMa, 1IEHbI, PACCTOSHUSA, BpeMEHH, CKOPOCTH. CBsI3b
MEKly €AUHULIAMHA U3MEPEHUS KaXKIOW BEJIMUUHBI
34 Pemennie ocHOBHBIX 3a7a4 Ha JpoOu
3.5 [IpeacTaBienue qJaHHBIX B BUIE TA0JIUII, CTOIOYATHIX JUarpaMm
4 Harnsanasa reomerpust
Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIyY, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTOI.
[IpstMoM, OCTpPBIN, TYNIOM U Pa3BEPHYTHINA YIJIbI
JlnnHa oTpe3ka, METpUUECKUE €IMHULIBI ITTMHBL. J[TMHa TOMaHOW, IEPUMETP
4.2 MHOTOYroJIbHUKa. 3MepeHue H NOCTPOEHHWE YIVIOB C  IOMOUIBIO
TpaHCHOpTHpa
43 Harmsauele npencraBnenus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' PSIMOYTOJILHUK, KBaJpaT, TPEYTOJILHHUK; O PABEHCTBE (PUTYP
N3obOpaxxenne ¢uryp, B ToM 4yucie Ha kieTdatoi Oymare. Iloctpoenue
44 KOH(Urypauuii u3 vactedl NOpsIMOW, OKPYXKHOCTH Ha HEJIMHOBAHHOU
' u kieryatol Oymare. Mcmonb3oBaHue CBOWCTB CTOPOH U YIJIOB
MpsIMOYTOJIbHHUKA, KBaJIpaTa
[lnomans  OpsIMOYroJbHMKA W  MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX
4.5 U3 NPSIMOYTOJBHUKOB, B TOM 4ucie (Uryp, n300pakeHHbIX Ha KJI€T4aTol
Oymare. EnuHUIIBI U3MEpEHHUs MJI0IAI1
Harnsaueie MpEACTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NpsIMOYTOJIBHBIN Mapajienenurne], Ky0, MHOrorpaHHuku. W3oOpaxeHue
4.6 MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BepTku KyOa W mapasuienenuresa.
Coznanmne Mojiesnei MHOTOTPaHHUKOB (U3 OyMaru, mpoBOJIOKH, TUIACTUIIMHA
U JIPYTUX MaTepUasoB)
47 OO6beM MpsAMOYTroJIbHOTO Mapajuienenunena, kyoa. Exununsr nsmepenus

o0bpeMa
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6 KJIACC
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpamMmMbl
Kon [IpoBepsiemblie MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSIEMOTO 0o0pa3oBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUs
pe3ynbTaTta
| Hucna v BEIYKMCIEHUS
3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JINYHBIMU BUAAMU YHCET
1.1 U CIIOCO0aMU UX 3aUCH, IEPEXOIUTH (€CJIH 3TO BO3MOXKHO) OT OJJHOM
dbopMBbl 3amucu yucia K Apyrou
12 CpaBHUBaTh W yHOPSAAOYMBATH LEJIbIE YHUCIA, OOBIKHOBEHHBIC
) U JICCITUYHbIE APOOH, CPABHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB
Breinmonuath, coderas  yCTHbIE U NUCHBMEHHBIE  IPUEMBI,
13 apu(pMETUYECKHEe JCUCTBUS C HATypaJbHBIMU M LEIBIMH YHUCIIAMH,
' OOBIKHOBEHHBIMU M JICCATUYHBIMU JIPOOSIMU, TOJOXKHUTEIHHBIMHU
Y OTPUIIATEIbHBIMU YUCIAMU
Boiuncnarh 3HaU€HHS] YUCIOBBIX BBIPAYKEHUM, BBITOJHITH MPUKUAKY
14 U OLEHKY pe3yJibTaTa BBIUMCIEHUM, BBIIOJHATH MPeoOpa3OBaHUS
' YHUCJIOBBIX BBIPAKEHUW Ha OCHOBE CBOWCTB apu(PMETHUECKUX
JICUCTBUI
15 OxkpyryisiTh ~ 1IeJble  YHWClia MW JeCATHYHBIE JIPOOH, HAXOJUTh
' NPUOIMKEHUS YK CEl
CoOOTHOCUTH TOUKY HAa KOOPAUHATHOW NPSIMOI C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M M300pa)kaTh 4YMCIa TOYKAMU Ha KOOPAMHATHOW MPSMOM,
HaxXOAUTh MOAYJIb YUCTA
17 CoOTHOCHTH TOYKY B NPSIMOYIOJBHOM CHCTEME KOOpPAMHAT
' C KOOpAMHATAMH 3TOH TOUKH
13 OxpyryisiTh 1IeNble 4YUCla W JECATHYHBIE JApoOW, HAXOAWUTH
' MPUOIMKEHUS YHCEIT
2 YucnoBbie 1 OYKBEHHBIC BHIPAKCHUS
[TornmaTe ¥ ynoTpeOasTh TEPMUHBI, CBI3aHHBIC C 3AITUCHI0 CTEIICHU
2.1 YuCjia, HAXOAUTh KBagpaT W KyO 4YWCIa, BBIYUCISITH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH, COAEPKALUX CTETICHH
29 [Tonp30BaThCA MpU3HAKAMU JETUMOCTH, PACKIIAIbIBATh HATYPAJIbHbIE
) YyHUCla Ha MMPOCTbIE MHOXKUTENN
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2.3

[Tonp3oBaThCs MaCHITa6OM, COCTAaBJIATH MMPOIIOPLHKUH K OTHOIICHHA

24

Hcnonb3zoBaTth OykBbl I  O0O3HAUEHUS YHUCEN TMIPU  3aMKCH
MaTeMaTUYECKUX BBIPAXKEHUM, COCTABIATh OYKBEHHBIC BBIPAKCHUS
U (OpMYJIbl, HAXOJIUTh 3HAYECHUSI OYKBEHHBIX BBIPAKEHUN

2.5

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3aaa4

3.1

Peniate MHOrOIIIaroBbie TEKCTOBBIE 3aJlauu1 apI/I(bMGTI/ILIEECKI/IM CIIOCOOOM

3.2

Pematn 3aJla4r, CBA3aHHBIC C OTHOIICHUCM, IMPOIIOPHHUOHAIBHOCTBIO
BCJIMYHUH, IMPOLHCHTAMH, PCUIATb TPH OCHOBHLIC 3add49W Ha ,ZIpO6H
H ITIPOICHTHI

3.3

Pemats 3aJa4u, COoACpIKaue 3aBUCHUMOCTHU, CBJ3bIBAIOIINC
BCIIMYMHBI: CKOpPOCTb, BpCM:A, pPaCCTOSAHUC, INLCHY, KOJINYCCTBO,
CTOUMOCTD, IIPOU3BOIUTCIBHOCTL, BPEMA, 00BeM pa6OTI>I, HCIIOJIB3Y
apI/I(l)MCTI/ILICCKI/IC I[CﬁCTBH?I, OOCHKY, IIPHUKHAKY, IIO0Jb30BATbCA
CAWHNIaMHU U3MCPCHUA COOTBCTCTBYIOINNX BCIINYNH

34

CocTaBniaTh 6YKB€HHI)IG BBIPAKCHU 110 YCIIOBHUIO 3a1a49U

3.5

W3Bnekats  mH(OpManuio, MPEACTAaBICHHYIO B  TaOJuIax,
HA  JUHEWHOM, CcToMO4YaTod  WJIM  KPYroBOM  Juarpammax,
MHTEPIPETUPOBATH MPEACTABICHHBIC TAHHBIE, UCIIOJIb30BATh JAaHHBIC
IIPY PELLICHUH 3a/1a4

3.6

[IpeacraBnsate uHMOpPMAIUMIO € TMOMOIIBIO TaONUI, JIMHEHWHOU
Y CTOJIOUATON AuarpaMmm

Harnsaanas reomerpust

4.1

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOLWIEIO MHUPA, HMEILIUX
(GopMy M3YYEHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHbBIX 1 CHMMETPUYHBIX (PUTYp

4.2

N300paxkath ¢ TMOMOIIBIO IHUPKYJS, JUHEWKH, TPaHCIOPTUPA
HAa HEJIMHOBAaHHOM M KieTyaTod Oymare MH3y4YeHHbIE IUIOCKHE
reoMeTpuyeckue GUrypsl 1 KOHQUTrypaluu, CAMMETPUYHbIE (PUTYPBI

4.3

[Tonb30BaThCAd TEOMETPUUECKUMHU TOHSATHUSIMU: PABEHCTBO (QUTYD,
CUMMETPUS; UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO
C CUMMETPHEN: OCb CHMMETPHH, LICHTP CUMMETPUU

4.4

HaxoauTe BEIMYMHBI YIII0B U3MEPEHHUEM C MIOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YIUIbI 33aJIaHHOW BEJHMYMHBI, IMOJIB30BATHCSA IPU PEIICHUH
3a7a4 TPaJyCHOM MEPOM YIIIOB, paClO3HABATH HA YEPTEkKAX OCTPHIMH,
IIPSAMOU, Pa3BEPHYTHIN U TYNION YTJIbI
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4.5

Beluucinare  QOuMHY  JIOMaHOM,  IEPUMETP  MHOIOYIOJIbHUKA,
IIOJIb30BATbCA E€AUHULIAMM W3MEPEHMS JUIMHBI, BBIPAXKATH OJHU
€IUHULIBI U3MEPEHUS JUIMHBI Yepe3 IPyTrue

4.6

HaXOI[I/ITI), HCITIOJIB3Y: UCPTCIKHBIC HHCTPYMCHTDI, PACCTOAHUA: MCKIAY
ABYM: TOYKaMH, OT TOYKHU 0 HpﬂMOﬁ, JIMHY IIYTH Ha KBaIIpaTHOﬁ CCTKC

4.7

Beraucisate miomanas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJLHUKOB,
UCIIOJIb30BaTh pa3OMeHHe Ha MPSIMOYTOJIbHUKH, HA paBHbIE (DUTYPHI,
JOCTpaMBaHWe JO MNPSAMOYTOJbHUKA, TOJIb30BATbCS OCHOBHBIMU
CAVHUIIAMU HW3MEPEHMs] TUIOMIAAM, BBIpAXATh OJHU CAUHUIIBI
U3MEpPEHHUsI IUIOIIA/IA Yepe3 AIpyTue

4.8

Pacrnio3naBaTh Ha MOJENSAX M H300paXEHUSAX NUPAMHUIY, KOHYC,
IWIMHIP, WCIOJIb30BATh TEPMHUHOJIOTHIO: BEpIIMHA, Pedpo, I'paHb,
OCHOBAHMeE, pa3BepTKa

4.9

N3o00paxkaTh Ha KJIeTYaTOM OymMare mpsiMOyroJIbHBIN Mapasiesienuret

4.10

Bbrancnare  00beM  IPSIMOYTOJBHOIO — NapajulesenuIena, Kyoa,
M0JIb30BAThCS OCHOBHBIMH €ITMHULIAMU U3MEPEHHS 00BEMA

4.11

Pemrate HecoXHBIC 3aa4YM Ha HaXO0XKIACHUC TI'COMCTPHUUCCKHX
BCJIMYMH B IIPAKTUYICCKUX CUTyallUAX

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHMS
1 Harypanbnbie uncna
Apudmernueckue ACUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMU UYHCIIAMH.
11 UucrioBble BBIpAXKEHUS, TMOPSIAOK JIEWCTBUM, WCIOJIb30BAaHUE CKOOOK.
' Hcnonbs30BaHne Npyu BBIYUCICHUSAX NIEPEMECTUTEIIBHOTO U COYETATENBHOTO
CBOMCTB CJIOKEHUS 1 YMHOXKECHHSI, PACTIPEACIIUTENIBHOIO CBOMCTBA YMHOKEHHUS
1.2 OkpyrieHue HaTypajJbHbIX YUCEIT
13 JlenuTenu u KpaTHBIC YMCIa, HAMOOJIBIIWKA OOIIHH IeIUTENIb 1 HaUMEHbBIIICES
’ oO1ee kpaTHoe. [[enMMocTh CyMMBI M TIPOU3BEACHHUS
14 JleneHue ¢ ocTaTKoM
2 Hpobu
71 OObIKHOBEHHAs1 1p0Ob, OCHOBHOE CBOMCTBO JPOOH, COKpAICHHE IPOOEH.
’ CpaBHEHHE U yHIOPSAIOYUBAHUE APOOECH
29 Pemenune 3a1a4 Ha HAX0XKAEHUE YACTH OT LIEJOTO U LIEJIOr0 IO €ro YacTH.
' Hpo6Hoe Yucio Kak pe3ysibTatr JeIeHUs
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23

[IpencraBnenne aecsiTUYHOW JpoOM B BUAE OOBIKHOBEHHOW JpoOu
¥ BO3MO>KHOCTb IIPEICTaBICHHS OOBIKHOBEHHOW APOOU B BHJIE NECATHUHON

24

JlecsiTuuHbie NpoOM W MeETpUYeckas cuctemMa Mep. ApudmMerndeckue
JEUCTBUS W YHUCJIOBBIC BBIPAKECHHUSI C OOBIKHOBEHHBIMH M JIECSITHYHBIMU
Ipo0sSMU

2.5

OtHomienue. [leneHue B JaHHOM OTHOUIEHWMH. MacmTad, mpomnopius.
[IpuMeHeHre mponopIUi NpU pelIeHUH 3a1a4

2.6

[Tonsitue mporeHTa. BhIUKCIIEHUE MPOLEHTAa OT BEJIWYHMHBI M BEJTUYUHBI
0 €€ MPOLIEHTY. BrIpaskeHre NpoleHTOB IeCITUYHBIMU 1po0siMu. Perienue
3a71a4 Ha MPOLEHTHL. BeIpakeHre OTHOIIEHHUS BEJIMYHUH B IIPOLIEHTAX

[TonoxxutenbHbIC U OTPHUIATCIIBHBIC YHUCJIA

3.1

[TonoxxutenbHble U OTpULATENBHBIE yncaa. Llenpie uncna. Monyne yucna,
reoMeTpuUYecKas MHTepIpeTanuss Monayss uucia. M3o0paxkeHue ducen
Ha KOOPJAMHATHON npsMoi. YncnoBele MpoMexXyTKH. CpaBHEHUE YHCEIT

3.2

ApudpmeTndeckre JEHUCTBUS C TOJOXKUTENbHBIMU M OTPHULIATEIbHBIMU
YUCIIaMHU

3.3

[IpssmoyronbHas cucTemMa KOOPAMHAT Ha IUIOCKOCTU. KoopAauHaTel TOUKH
Ha TIUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u  uryp
Ha KOOPJAWHATHOW TIJIOCKOCTH

bykBeHHBIE BBIpaKEHUs

4.1

[Ipumenenne OykB  JJid  3alMCH  MaTE€MaTHYECKUX  BbIPaXCHHM
u npegioxeHuid. CpoiicTBa apudmeTnueckux AeiicTBUi. BykBeHHbIE
BBIPAKEHUSI ¥ YMCIIOBBIE MTOJCTAHOBKU. byKBEHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOI'O KOMIIOHEHTA

4.2

®opMmyiibl, GOPMYIIBI IEpUMETpa U TUIOMIAIA TIPSIMOYTOJIbHUKA, KBApaTa,
oObeMa napaienenumneaa u kyoa

Pemenne TexcTOBBIX 3a1a4

5.1

Pelienne TeKCTOBBIX 337124 apU(PMETUYECKUM CITIOCOOOM

52

Pemenne noruveckux 3amad. Pemenue 3amay nepedbopoM Bcex BOZMOKHBIX
BapUAHTOB

53

Pemenue 3aga4, COACpKAIIHNX 3aBHCHUMOCTH, CBA3ZBIBAIOINUX BCIWYHHBI:
CKOpPOCTbD, BpCMmA, PacCCTOSHHUC, ocHa, KOJINYCCTBO, CTOUMOCTbD,
IMPON3BOAUTCIBHOCTDL, BPEMAI, 00BeM pa6OTBI. E)II/IHI/II_IBI HU3MCPCHUA: MACChI,
CTOUMOCTH, PACCTOAHHA, BPCMCHH, CKOPOCTH. CBs3p MCKAY CIAWHUIIaMU
HU3MCPCHUA K&)KI[Oﬁ BCJINYHHBI
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Pemenue 3a1a4, CBsA3daHHBIX C OTHOIICHUCM, MIPOINOPIHNOHAIBHOCTBIO

54
BEJIMYHH, MPOIICHTaMU; PEIlIEHNE OCHOBHBIX 3aJ1a4 HAa IPOOU U MPOIECHTHI
55 OueHka ¥ NpUKUAKA, OKpyTieHue pesyiabrata. CocTraBieHne OYKBEHHBIX
' BBIPAKCHHI 110 YCIOBUIO 33a4H.
56 [IpeacraBieHre JaHHBIX C MOMOIIBIO Tabnuil U auarpamm. CtonOyarbie
' auarpaMMbl. UTeHHE KPYroBbIX TUarpaMmm
6 Harnsinnast reomerpust
6.1 Touka, mnpsmas, OTpe30K, Jy4d, Yroj, JIOMaHas, MHOTOYTOJbHUK,
' YEeTBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPY>KHOCTb, KPYT
6.0 B3aumHoe pacrnoyioskeHre JIByX HpsSIMbIX Ha IJIOCKOCTH, MapauleibHbIE
' MIPSMBIE, IEPIICHIUKYIISIPHBIC TIPSIMBIC
6.3 H3mepenune paccTOSHUI: MEXAY IBYMS TOYKaMH, OT TOYKH JIO0 TPSIMOH,
' JUTMHA MapIIpyTa Ha KBaJAPAaTHOU CETKe
6.4 N3mepenne u TOCTpOEHHE YIJIOB ¢ TOMOIIBIO TPAHCIIOPTHPA
6.5 Bunbl TpeyrojibHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJBHBIHN, TYIIOYTOJIbHBIMN,
' paBHOOEPEHHBINI, PABHOCTOPOHHUN
6.6 YerblpexyroabHuK. [IpsaMOyronbHHMK, KBajpatr: HCIOJIb30BAHUE CBOICTB
' CTOPOH, YIJIOB, THAaroHajieh
N3o00paxkenne reoMeTpudyecKux (uryp Ha HETWHOBAHHOW Oymare
6.7 C HCHOJb30BAaHUEM LMPKYJs, JMHEHKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 | llepumeTp MHOTOYTrOJIbHUKA
[lonsiTme  mmomamu  GUTYpBI,  €OUHHUIBI  W3MEPEHUs  IJIOMIA/IH.
6.9 | [IpubnmxeHHoe u3MepeHue wiomaau Guryp, B TOM 4UClie Ha KBaJpaTHOM
CETKE
6.10 | IIpubmmkeHHOE H3MEpPEHUE TTMHBI OKPYKHOCTH, TIJIOMIAIN KpyTa
6.11 CummeTpus:  UeHTpanbHas, oceBas W 3epkaibHas. [loctpoenue
) CUMMETPUYHBIX QUTYP
Harnsoasie NPECTaBICHUS 0 IPOCTPAaHCTBEHHBIX dburypax:
napajuienenunesn, ky0, npu3Ma, nupamuia, KOHycC, MUJIMHAD, map u chepa.
6.12 N3o0paxkenne  mpoctpaHCcTBeHHBIX  uryp.  Ilpumepsl  pa3BepTok
' MHOTOTPAaHHHMKOB,  LMWIMHApAa ©W  KoHyca. Co3maHue — mojelnei
MIPOCTPAHCTBEHHBIX (puUryp (M3 Oymaru, MpoBOJIOKH, TUTACTUIIMHA U IPYTUX
MarepuasioB)
6.13 [Tonsitue o6bema, enMHUIIBI U3MEpEeHUsS o0beMa. O0BEM MPSAMOYTOIBLHOTO

napajuienenumnena, kyoa
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7 KJIIACC
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpamMmMbl
Kon [IpoBepsiemblie MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSIEMOTO 0o0pa3oBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUs
pe3ynbTaTta
| Hucna v BEIYKMCIEHUS
11 BbinonHsATh, coueTras  yCTHbIE W NUCBMEHHBIE  IPUEMBI,
' apumeTnyecKkue NeUCTBUA C PallMOHATIBHBIMH YUCIAMU
HaxoauTe  3Hau€HUs]  YUCIOBBIX  BBIPAXKEHUW,  IPUMEHSTH
1.2 pa3zHo0Opa3Hbie CIOCOObI U IPUEMbI BBIYUCIICHUS 3HAYEHUN TPOOHBIX
BBIPKEHUI, COIEPKAIINX OOBIKHOBEHHBIC U JECATUYHbBIC APOOH
[lepexoguTe OT OXHOM (OpPMBI 3allMCH 4YHCE K Jpyrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO 1POOb)
1.4 CpaBHUBATH U yNIOPAIOYMBATH PALIOHAJIBHBIE YNCIIA
1.5 OKpyrisTh yncia
BbINONHATh MPUKUAKY U OLEHKY PE3yJbTaTa BBIYMCIEHUMN, OLEHKY
1.6 3HA4YCHUU YHCJIOBBIX BBIPOKECHUM. BruimomHsaTh JIEUCTBUS
CO CTETMEHSAMHM C HaTypaJIbHBIMU MTOKA3aTeJIIMU
17 [IpuMeHATh TpU3HAKUA JOETMMOCTH, PA3NOKEHUE HA MHOXHUTEIN
' HATypaJbHBIX YUCE
Pemiats MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHbBIC
C OTHOIICHHEM BEIUYHUH, MPOMOPIHUOHAIBHOCTHIO  BEJIUYMH,
1.8 MPOIIEHTAMH, HWHTEPIPETUPOBATh PpE3yJIbTaThl PEUICHUS 3a/1ad
Cc YUYETOM OrpPaHUYECHUM, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpUBaeMbIX 0ObEKTOB
2 AnreOpanueckue BhIPaXKECHUS
)1 Hcnonp3oBarh anreOpanyeckyrd TEPMUHOJIOTMIO U CHMBOJIHUKY,
' MPUMEHSTH €€ B MPOLIECCEe OCBOEHUS yueOHOTO MaTepHraa
59 Haxomuth 3HaueHuss OYKBEHHBIX BBIPOKEHUNW TMpU  3aJaHHBIX
' 3HAYCHUSX TIEPEMEHHBIX
)3 BeinonHsaTe npeoOpa3oBaHUsl 1IEJIOTO  BBIPAKEHUST B MHOTOYJIEH
’ MPUBEACHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBHITHUEM CKOOOK
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BrinoaHsaTh YMHOKXCHHUC OAHOYJICHA Ha MHOI'OYJICH WM MHOI'O4JICHa

2.4 Ha MHOTOWICH, TPUMEHATh (OPMYJIBl KBaJpaTa CyMMbI M KBaaparta
pazHoCTH
OCyIIEeCTBIIATH Pa3I0KEHNE MHOTOYIEHOB HA MHOKHUTENH C TOMOILBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTENS, TPYNIUPOBKH CIIaraeMbIX,
npuMeHeHus: (GOPMYJT COKPAIIEHHOTO YMHOKEHHUS
26 [IpuMeHsTh TpeoOpa30BaHKsI MHOTOUYJICHOB ISl PEIICHUS Pa3TUYHbIX
' 3a7a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMU TOKAa3aTEIsIMU
' VIS IPpe0o0pa30BaHuUs BBIPAKEHHUIA
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, IMPUMEHSSA
3.1 MpaBUJia IEPEX0/Ia OT UCXOAHOTO YPABHEHUSI K PABHOCUIIBHOMY €MY.
[IpoBepsTh, ABASETCA U YUCIO KOPHEM YPaBHEHUS
39 [IpumensTs rpaduueckrue METOJAb TMPU PEIICHUHA JIMHEHHBIX
' YPaBHEHHI U UX CUCTEM
33 [TonObupaTh MpuUMeEpHI Map YUCE, SBJISIONIUXCS PEIICHUEM JIMHEITHOTO
' YpaBHEHHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJUHATHOM MJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS
34 C IByMS TIE€PEMEHHBIMU; TOJIb3YSICh rpadKOM, TPUBOAUTH MIPUMEPHI
pelIeHrs ypaBHEHUS
35 PemaTte cucremsl ABYX JTMHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMU,
' B TOM YHCJIe TpapUUeCKu
CocTaBisaTh U peliaTh JUHEHHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH MO YCIOBUIO 33Ja4H, MHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4M MOJYyYEHHBIN pe3yabTaT
4 Koopnunate! u rpadpuxu. Oynkunu
N300pakath Ha KOOPJAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI, 3aMUCHIBATH
YHUCJIOBBIC TPOMEKYTKU Ha aNreOpandeckoM si3bIKe
40 OtmeyaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM
' KOOpIUHATaM
43 Crpouts rpaduku nuHerHbIX GyHKIMA. CTpouth Tpaduk QyHKIUN

y = x|
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4.4

OnuchiBaTh ¢ MOMOUIbIO (DYHKIMI HM3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOUTEIBHOCTD, BpeMsi, 00beM pabOThI

4.5

HaXOI[I/ITI) 3HA4YCHUC (i)YHKHI/II/I I10 3HAYCHHIO €C apryMCHTa

4.6

[Tonumate rpaduueckuit cmocod TMpeACTaBICHUS U aHAIW3a
uHbopMalluy, U3BIEKATh MW HHTEPIPETHPOBATH HH(OPMALINIO
U3 rpa)MKOB peAJIbHBIX IPOLIECCOB U 3aBUCUMOCTEH

BeposTHOCTB U cTaTHCTUKA

5.1

Ywurars nHpOpMAITHIO, TPEACTABICHHYIO B TA0JIMIIAX, HA JUArpaMMaXx,
MPEACTABIATh JaHHBIE B BHJAC TaOJMI, CTPOUTH JHATPAMMEI
(cTronbukoBeIe (CTOJIOYATHIC) U KPYTOBBIE) 10 MACCUBAM 3HAYCHHI

5.2

OnucelBaTh W HMHTEPIPETHPOBATh PEAIBHBIE YHCIOBBIC JIAHHBIE,
IIpE/ICTaBIICHHbIE B TA0JIMLIAaX, HA IMarpaMmax, rpaukax

53

Hcnonb3oBaTh  JUisi  ONKCAaHUS ~ JIAHHBIX  CTATUCTUYECKHE
XapaKTepUCTHKU: CpeAHee apu(pMeTHuecKoe, MeAraHa, HauOoJIbLIee
Y HAaUMEHbLIEE 3HAYEHUs, pa3Max

54

Nmets npeacrasiieHue o CiiydyailHOW U3MEHYMBOCTH HA MMPUMEPAX 1IEH,
(GU3NYECKUX BEIMYHMH, AaHTPOIIOMETPUYECKUX JIAHHBIX, HMETh
MPEICTABJIEHUE O CTATUCTUYECKON YCTOMYMBOCTH

['eomerpus

6.1

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUYECKUE (DUTYPBI, ONPEAETATh UX
B3aMMHOE pPacCIoJIOKEHUE, H300pakaTb TIeOMETpUYecKHe (Urypsl,
BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3anadd. M3MepsATh JIHMHENHbIE
Y YIJIOBbIE BEJTMYMHBL. PemaTs 3ajau Ha BEIYUCIICHUE AJIMH OTPE3KOB
Y BEJIMYMH YIJIOB

6.2

Henate rpyOyr0 OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIIMUUH MPEAMETOB
B pEAJIbHOM >KU3HMU, pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mephl 3TUX OOBEKTOB IO TOPSIKY BETUIHHBI

6.3

CTpouTh 4epTEKHU K TCOMETPUUECKUM 33J1auyaM

6.4

[Tonp30BaThCA NMPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCTIOJIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOCIPEHHBIX TPEYTOJLHUKOB TP PEIICHUH
3a/1a4y

6.5

HpOBOI[I/ITB JJOTNYCCKHEC PACCYKACHUA C HCIIOJIBb30BaHHUCM
TCOMCTPHUYICCKUX TCOPEM

6.6

[Tons30BaThCs MIPU3HAKAMU PaBEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K THIIOTEHY3€E
IPSAAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUYECKUX 3a1a4
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6.7

Onpenensaty NapajyIeIbHOCTh NPSIMBIX C MOMOILBIO YIJI0B, KOTOPbIE
oOpasyer ¢ HuUMHU cekymas. OnpenensaTb NapajuieIbHOCTh NPSIMbIX
C IIOMOIIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJJHOM NMPSAMOM 0 TOYEK
JIPYroy npsMoun

6.8

Pemiats 3aaum Ha KieT4aToil Oymare

6.9

[IpoBOAMTHL BBHIYHMCICHUS M HAXOAUTh YHCIOBbIE U OyKBEHHBIC
3HAQYCHUsl YIIOB B TEOMETPUYECKUX 3aladax C HCIOJIIb30BAHUEM
CYMMBI YIJIOB TPEYTOJbHUKOB U MHOT'OYI'OJIBHUKOB, CBOWCTB YIJIOB,
OOpa30BaHHBIX IIPU I[EPECEUEHUM [BYX MapajUICNIbHBIX MPSMBIX
ceKyller. Pemars npakTuyecKkue 3a1aun Ha HaX0XKJACHUE YIIIOB

6.10

Brnagete TNOHATHEM TE€OMETPUYECKOTO MeCTa TOYeK. YMETh
ONpENENATh OUCCEKTPUCY YIVIa M CEPEAMHHBIA MEPIEeHIUKYIISP
K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUYEK

6.11

@OopMyIMpPOBAaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOp.bl
U JHAMETpa OKPY>KHOCTH, ITOJIb30BATHCA HMX CBOMCTBAMHU. YMETh
IIPUMEHSTD 3TU CBOMCTBA IIPU PELLICHUU 3a1a4

6.12

Bianerp MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH,
YMETh HaxoIuTh ee wLeHTp. [lomb3oBaThcs (akTaMu O TOM, YTO
OMCCEKTPUCHl YIJIOB TPEYrOJbHUKA MEPECEKAroTCsl B OAHOW TOYKE,
MU O TOM, 4YTO CEpEOUHHBIE NEPINEHIUKYJSAPBl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHOU TOUKE

6.13

Brnanets NOHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BAThHCS
TEOpPEMOM O MEpPHNEHAMKYISIPHOCTH KacaTeJbHOM W pajauyca,
IIPOBEICHHOI0 K TOYKE KacaHUs

6.14

ITons30BaThHCS HpOCTCI)'IIlIPIMH reOMCTPUUICCKMMHN HCPABCHCTBAMMU,
ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANTE OCHOBHBIE TI'€OMETPUUYECKHE IOCTPOECHUS C MOMOILIBIO
LIUPKYJISL U TUHEUKA

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONECPIKAHUS
1 Yucna v BEIYKCIICHUSA
Jpobu 0OBIKHOBEHHBIC U JECSITHYHBIE, TIEPEXO] OT OJHOW (hOPMBI 3aITUCH
1.1 npoOeit k napyroi. [loHATHE palMOHAIBHOTO YMCIIA, 3alUCh, CPaBHEHMUE,

YHOPAAOUUMBAHUC PAllMOHAJIBbHBIX YHUCCII
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ApH(I)MCTPI‘IﬁCKI/Ie JIEUCTBUS C palrOHAJIBHBIMH YN CJIaMH. Pemenue 3amau

1.2 .
U3 peajbHOM MPAKTHKU HAa YacTH, HA APOOH
13 CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEeNIeHue, IMpeodOpa3oBaHue
' BBIPKEHUI Ha OCHOBE OMPECNICHNs, 3aITUCh OOJIBIIUX YHCEI
14 [IpoueHTsl, 3amuch NPOLEHTOB B BUJE IpOOU U IpOOH B BUJIE IIPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4¥ Ha POLIEHTHI, PELICHHE 33]1a4 U3 PEATbHON TPaKTUKN
15 IIpumeHeHrEe NPU3HAKOB JIEJIMMOCTH, pPA3jOKEHUE HAa MHOKUTEIN
’ HaTypaJIbHbBIX YUCE
16 PeanpHble  3aBUCMMOCTH, B TOM 4HClI€ OpsMas HW  oOpaTHas
' IIPOIIOPLIOHAIIBHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IlepeMeHHBIE, YMCIIOBOE 3HAUYECHUE BBIPAXKEHUS C IEPEMEHHOM. [lomycTrMbIe
' 3HAYEHHUs IEPEMEHHBIX
29 [IpeacTaBneHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUAE (DOPMYJIBI.
' Brruncnenus mo ¢popmynam
)3 [Ipeobpa3zoBanne  OyKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  paBHbIC
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATypaJIbHBIM MTOKa3aTesieM
)5 OpnHounensl 1 MHOrouwieHsl. CrerneHb MHOrowieHa. CioxeHne, BBIUUTaHuE,
' YMHOKEHHE MHOTOYJICHOB
@opMyJIBl  COKPAIIEHHOIO YMHOXXEHHS: KBaJApaT CyMMbl M KBaJpaT
2.6 pasHoctu. dopmyna pasHOCTH KBaAPATOB. Pa3nokeHHe MHOTOWICHOB
Ha MHOXUTEIN
3 VYpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHMsI, MpaBuiIa NpeoOpa3oBaHMsl ypaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUI
39 JIuHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, pEIICHUE JIMHENHBIX YPABHEHUN
33 CocrapneHue ypaBHEHH MO yCIOBUIO 3a7aul. PellieHrne TeKCTOBbIX 3a1a4
' C TIOMOIIBIO YPaBHEHUIA
34 JIuneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk
Cucrema AByX JIMHEWHBIX ypaBHEHUH C JBYMs NE€peMEHHBIMH. Pemenue
3.5 CUCTEM YpaBHEHHUI CIOCOOOM MOACTaHOBKU. [[prMephI perieHuns: TEeKCTOBBIX

3a71a4 C IOMOILBIO CUCTEM YPaBHEHUN
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4 Koopaunate! u rpaduxu. @yHKIIUN
4.1 Koopannata Touku Ha npsiMoi
49 Uucnosble NpoMeXyTKU. PaccTosiHue Mexay 1ByMsl TOYKaMHA KOOPIMHATHON
' IPAMOI
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opanHaTa
' TOYKH Ha KOOPAUHATHOU IIJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1anHbIX hopMynaMu. UTeHne rpauKoB peanbHbBIX
' 3aBUCUMOCTEH
4.5 [Honstue pynkun. ['paduk pynkmuu. CBoicTBa GyHKINUN
4.6 | Jluneiinas ynkiwys, ee rpaduk. ['paduk Gynkimn y = [x|
47 I'paduueckoe perieHre JIUHEWMHBIX YpPaBHEHUH U CHCTEM JIMHEWHBIX
' ypaBHEHUI
5 BeposATHOCTB U CTaTHCTHKA
[IpencraBneHue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpaduKoB. 3aroIHEHNE
TaOJINIl, YTEHUE M TOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTOJIOUATHIX)
5.1 U KpyroBbiX). UTeHHe TrpauKoOB pealbHbIX MHpoueccoB. l3Bneuenue
uH(bOpMallUU U3 JUarpaMM U TaOJIML, UCIOJB30BaHUE W HHTEpPIIpPETALMs
TAHHBIX
OmnucarenpHasi CTaTUCTUKA: cpelHee apudMeTndyeckoe, MeAMaHa, pa3max,
5.2 HanOOoJIbIlIee U HAMMEHbILIEE 3HAYeHHsI Ha0opa YMCIIOBBIX JaHHbIX. [[prumepbl
CIIy4ailHOM U3MEHYMBOCTHU
Cny4aiiHbIil SKCIIEpUMEHT (OMBIT) M ClydailHoe coObITHE. BeposaTHOCTH
53 U 4YactoTa. Pojib MalOBEpOSATHBIX M MPAKTUUYECKH TOCTOBEPHBIX COOBITHIA
' B Ipupoie U B oOmectBe. MoHeTa W WrpaibHas KOCTb B TEOpPUU
BEPOSITHOCTEUN
I'pad, Bepmmna, pedpo. Crenenp BepimuHbl. Yucino pedep U cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o cBa3HocTH rpada. Lenu u nukinel. [Tytu
' B rpadax. OO0xom rpada (dinepoB mnyTh). I[lpeacraBnenue 00
OpUeHTHpOBaHHOM rpade. Pemienue 3a1au ¢ nomMolbio rpados
6 ['eometpus
HauvanbHble nonstus reometpuu. Touka, npsimMasi, OTPE30K, JIiyd. YToJ. Buabl
6.1 yriioB. BeprukanbHble M cMmexHbIe yriabl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamieabHOCTh U EPIEHAUKYIISIPHOCTD MPSAMBIX
6.2 Cummetpuunblie  ¢Gurypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpPHH.

IIprMepbl CHMMETPUM B OKPYKAIOIIEM MUPE
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OcCHOBHBIE MOCTPOEHHUS C MOMOIIBIO HUPKYJS U JTUHEHKHU. TpeyroabHUK.

6.3 .
BricoTa, MeinaHna, OucceKkTpuca, uX CBOMCTBA
6.4 PaBHOOEpeHHBII W  PABHOCTOPOHHWM  TpeyroibHUKH. HepaBeHCTBO
' TpPEYroJbHUKa
6.5 CpolicTBa ¥ TpU3HAKU PABHOOEIPEHHOTO TpeyrojbHUKA. [Ipu3Haku
’ PaBEHCTBA TPEYTOJIBHIUKOB
6.6 CBoiicTBA ¥ TMpPU3HAKKM MApajuleNbHbIX  MOpsAMbiX. CyMma  yrioB
’ TpEYroJibHUKA. BHEIIHUE YTkl TPEYTOJIbHUKA
[IpsamMoyrosibHbIM  TpeyroiabHUK. (CBOWCTBO MEAHAaHbl MPSAMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, TPOBEIECHHOM K THUNoTeHy3e. IIpu3Haku paBeHCTBa
' MPSMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsAMOYTrOfbHBINA TPEYTOJbHUK C YTIOM
B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOH, Teopema O OoJbllleM yrie W OOJIbIIeH CTOpOHE
TpeyrojabHuKa. llepneHIuKynsap v HaKJIOHHAs
6.9 I'eomeTprueckoe MecTO TOYeK. buccekTpuca yrima W CEpeIuHHBINA
' MEPIICHIUKYIISP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMmHOe
6.10 |pacnonokeHue OKpYKHOCTH U mnpsmoil. KacarenbHass u  cekyias
K OKPYKHOCTH
6.11 OKpy>XHOCTb, BIIMCAHHAsd B YroJl. BrincaHHas W onucaHHas OKPY>KHOCTH

TPEYTOJIbHUKA
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8 KIIACC
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpamMmMbl
Kon [IpoBepsiemblie MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSIEMOTO 0o0pa3oBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUs
pe3ynbTaTta
| Hucna v BEIYKMCIEHUS
Hcnonp30BaTh  HAYaJIbHbIE  NPEACTABICHUSA O  MHOMXKECTBE
11 JNEUCTBUTEIBHBIX YUCEN JIJI1 CPABHEHUS, OKPYIJICHUS U BBIYMCIICHUH,
' M300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMU Ha KOOPIUHATHOM
IpSAMOM
[IpuMeHsaT, TOHATHE apU(PMETHUECKOTO KBaJpaTHOTO  KOPHS,
12 HAaXOJUTh KBaJpaTHbIE KOPHHU, HCIOJB3Ys IMPH HEOOXOJAUMOCTHU
' KAJIbKYJISITOP, BBIMOJIHATH MIPE0OPa30BaHUs BBIPAXKEHUH, COAEPKALIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEN
13 Hcnonp3oBaTth 3anmucu OONBIIMX M MalbIX YHCEN C MOMOIIbIO
' JEeCATUYHBIX ApoOel u creneHelt yucna 10
2 Anredpanueckne BbIpaXKEHUS
[IpUMEHATh MOHSTHE CTENEHU C ILEJNbIM IOKa3aTEJIEM, BBINOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUHN, COJAEPIKAIUX CTENEHH C IEJbIM
MoKazareieM
BBITIONHATE ~ TOXKAECTBEHHBIE  MPEoOpa3oBaHUsS  PAIlMOHAIBHBIX
2.2 BBIDQKEHU HA OCHOBE IIPaBWJI JEWCTBUHA HAJ MHOTOWICHAMH
U anredpandyecKumMu ApoosiMu
2.3 PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIU
24 [TpumensaTs mpeoOpa3oBaHusl BRIPAKEHUN NJISI PEUICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX MTPEMETOB, U3 PEATbHOUN MPAKTUKHU
3 YpaBHEHUS U HEPABEHCTBA
Pemiate nuHelHBIC, KBaApaTHbIE YpPaBHEHHS U pallMOHAJILHBIC
3.1 YpaBHEHUS], CBOJAIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUU C ABYMS
MEePEMEHHBIMU
[IpoBoauTh NPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHCTEM
39 ypaBHEHWH, B TOM YHCJI€ C NPUMEHEHHEM TpapUuUYECKUX
MpeACTaBICHUI (YCTaHABIMBATh, UMEET JIM YPaBHEHHUE WM CHCTEMa
YPaBHEHUH PELIECHHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)
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3.3

[lepexoguts OT cioBecCHOW (OPMYJIUPOBKM 3amayl K €€
anre0panyeckol MOJEIM € TOMOUIbIO COCTaBJIEHUS YPaBHEHHS
WIM CHUCTEMBl YpPAaBHEHUMN, WHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4 MOJyYECHHBIN pe3yJIbTaT

34

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH,
peuaTh JMHEeHHbIe HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUyecKyro  WUIIOCTPALUI0  MHOXECTBA  PEIICHHM
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[lonumMaTe YW WHCMOJIB30BaTh (PYHKIIMOHAIbHBIC TOHATHA M SI3BIK
(TepMUHBI, CHUMBOJIMYECKHE OO0O3HAYCHHS), OMNpPEAENsATh 3HAUCHUE
(GYHKIIMU 10 3HAYECHUIO apTryMEHTa, ONpeesiTh CBOMCTBA (DYHKIIUU
o ee rpaduky

4.2

k
CTponTh rpaduKy SIeMEHTapHbIX GYHKIMI BHma: Y=_, y = X,

X

3 . .
y = x°, y = |x|, onmceiBate cBOiCTBa YMCIOBON (YHKIHH MO e

rpaduky

BeposTHOCTB U cTaTHCTUKA

5.1

N3Bnekath W mpeoOpa3oBbIBaTh HWH(OpMAIMIO, TPEIACTABICHHYIO
B BUJIe Ta0JIUII, AUArpaMM, TpaduKoB, MPECTABISATh JaHHBIC B BHUJIC
Ta0HIl, TUarpamMm, rpauKkoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIbI0 CTAaTHCTUYECKUX IOKa3aTele:
CpeIHMX 3HA4YeHWH W Mep pacceMBaHus (pa3Max, IUCHEpCHUs
U CTaHAAPTHOE OTKJIOHEHHUE)

53

HaxoauTh 4acTOTHI YHCI0BBIX 3HAUYEHHUI U YaCTOTHI COOBITHH, B TOM
YyHUCIIe 10 pe3yJibTaTaM U3MEpPEHUN U HaOI0IeHU N

54

HaxoauTe BEpOSTHOCTH CIyYyalHBIX COOBITUH B ONBITaxX, 3Has
BEPOSTHOCTH DJIEMCHTAPHBIX COOBITHI, B TOM 4YHCJIE B OIIBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU

5.5

Hcnonw3oBath  rpaduueckue  MOAENU:  JAEPEBO  CIy4allHOTrO
DKCIIEPUMEHTA, AUarpaMMbl DUJIEpa, YUCIOBaAs MPsAMast

5.6

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, MOAMHOKECTBO; BBITOJIHATH
omeparid  HaJl  MHOXKECTBaMH: OOBCIMHCHHE, IIepeceueHHe,
JOTIOJIHCHUE;  TEePEUYUCTSATh DJIEMEHThl MHOXECTB, IPUMEHSTh
CBOICTBA MHOKECTB
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5.7

Hcnonp3oBaTh rpadudecKkoe MPEACTABICHHE MHOXKECTB W CBs3ei
MEXJYy HUMH JUI1 ONKMCAHUS MPOLECCOB M SIBJICHUW, B TOM YHUCIIE
IIPY PEIICHUY 3a71a4 U3 APYTHX yIeOHBIX MPEAMETOB B KypCOB

['eomerpust

6.1

Pacrnio3naBath OCHOBHBIC BUJbI YCTBIPCXYTOJIbHUKOB, UX 3JICMCHTHI,
MOJb30BaThCSI HX CBOMCTBAMHM IIpu pPCHICHUU TI'COMCTPHYCCKHUX
3aaad

6.2

[IpuMeHATh CBOWCTBA TOYKHM TMEPECEUCHUS MEIWaH TPEyroTbHUKA
(eHTpa mMacc) B pelieHuu 3aaa4

6.3

Brnanete mnoHATHEM CcpeaHEll JIMHUM TpPEYrojbHUKAa W Tparenuu,
IPUMEHATh UX CBOWCTBA INpPU PEIICHHMH TIE€OMETPUYECKHX 3aj]ad.
[lonp30BaTeCcsa TeopeMon Paneca U TEOPEMOU O MPONOPLHOHATBHBIX
OTpe3Kax, IPUMEHATD X JUIS PELICHMS IPAKTUYECKUX 3a1a4

6.4

[IpumeHsTh NpU3HAKK TMOAOOMS TPEYroJbHUKOB B  PEIICHUU
r€OMETPUYECKUX 3a/1a4

6.5

[Tons3oBaThes TeopeMoit Iludaropa s penieHus reoMeTpUdecKux
U npakThueckux 3agad. CTpouTh MaTEMATHYECKYI0 MOJIETb
B MTPAKTUUYECKUX 3a/1a4axX, CAMOCTOSTEIBHO JIeJaTh YePTEXK U HAXOIUTh
COOTBETCTBYIOIIHUE JIJTUHBI

6.6

Brnagets moHATHSIMH CUHYCa, KOCMHYCAa M TaHI€HCa OCTPOTO yrjia
MPSAMOYTOJIBHOTO TPEyroiabHUKa. [10Ib30BaThCs 3TUMMU TMOHATUSIMU
JUJISL PELICHUS MPAKTUYECKUX 3a1a4

6.7

Boruucnats  (pa3iuyHbIMM - coco0aMu) IUIOLIAAb TpPEYroJbHUKA
U TUIOLIAAM MHOTOYTOJBHBIX (pUryp (mosb3ysach, rje HEOOXOANUMO,
KAJIBKYJIATOPOM). [IpUMEHATH MOMyYEHHbIE YMEHHS B MPAKTHYECKUX
3azadax

6.8

Brnanerb MOHATUSIMM ~ BIMCAHHOTO W LEHTPAJIbHOTO  YIJIa,
HCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, yriax MEXAY XOpJaMH
(cekymuMH) U yrjie MEXIy KacaTeJIbHOW W XOPAOW NpHU PEeUICHUU
F€OMETPUYECKUX 3a7a4

6.9

Biagers MOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IIPUMEHATH
CBOMCTBA ONMMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELIEHUH 3a1a4

6.10

[IpumMeHsATh TOJIyYEHHBIE 3HAHHUS Ha NPAKTUKE — CTPOMUTH
MaTeMaTUYeCKhe MOJENU AJIA 3aJlay peajbHON KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCIEHUS C  MPUMEHEHHEM  MO0A00us
Y TPUTOHOMETPUH (TIOJIb3YACH, A€ HEOOXOAUMO, KATbKYJISITOPOM)

127


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanpHas pabouas nmporpamma | Maremaruka. 59 kiaccel (6a30BbIil YPOBEHB)

IIpoBepsiembie Y1eMEHTHI COEPKAHUS

Kon [IpoBepsieMblid JIEMEHT COIEPKAHUS
| Uucna v BBIYUCICHUS
11 KBagpartueiii kopeHb u3 uucina. [loHstue o0 uppalrioHaJbHOM YHUCIE.
' JlecsaTuuHble MPUOJIMKEHUS UPPALMOHATIBHBIX YUCEN
CpoiicTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEW M HX TMPUMEHEHUE
1.2 K  MpeoOpa3oBaHUIO  YUCIOBBIX  BBIPAXKEHUM W BBIUHCICHUSIM.
JleMCTBUTEBHBIC YHCIIA
1.3 Crenens ¢ LenbIM MoKa3aresieM 1 ee cBorcTsa. CTangapTHas 3alUCh YKCIIa
2 Anrebpanyeckue BbIPAKEHUS
21 KBampaTHblii  TpexwieH,  pa3joKE€HUE  KBaJgpAaTHOTO  Tpex4deHa
' Ha MHOXKUTEITU
2.2 | Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO ajireOpanyecKkoi apoodu
23 CrnoxxeHue, BBIUUTAHUE, YMHOKEHUE, JIETICHUE anreOpandeckux JIpooei
24 | PaunoHanbHbIE BEIPAKEHUS U UX [IPeoOpa3oBaHue
3 VYpaBHEHUs 1 HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHUM, CBOASIIMXCS K IMHENHBIM U KBaIPATHBIM
3.3 [IpocTeiime npoOHO-pallMOHANIBHBIC YpaBHEHUS
['padrueckas nHTEpHpETalvsd YpaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEMHBIX YPAaBHEHUMN C IByMs NIepeMeHHbIMU. [Iprumepsl perenns cucreM
HEJIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
3.5 Petienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocooom
3.6 | YucnoBble HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOI IEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIvHeiHbIe HEpABEHCTBA C OJJHOM MTEPEMEHHOMN
3.10 | CucteMsbl IMHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM
4 OyHKIUU
41 [lonsatue @ynkuuu. OO6macTh onpeneneHUuss W MHOXKECTBO 3HAYCHHH

dbynkiuu. CriocoOs! 3a1auus PyHKIIHMA
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4.2 I'paduk pynkuun. UteHne cBOWCTB PyHKIMH 11O €€ TpaduKy
43 [Tpumepsl rpadukoB PyHKITUH, OTPAKAIOIIMX pPeabHbIE TPOLIECCHI
44 OYHKIMY, ONKCHIBAIOIIME NPSIMYH0 M OOpaTHyl0 NpPONOPUUOHAIBHBIE
' 3aBUCUMOCTH, UX TpaduKu
2
4.5 OyHKIMH y = X%, y = X
46 | Oynkuun y=~x,y=[x|
4.7 I'paduueckoe perieHne ypaBHEHUM U CUCTEM YpaBHEHUN
5 BeposTHOCTh U cTaTUCTUKA
5.1 [IpeacTaBienue JaHHBIX B BUE TaOJIUIL, AUArpaMM, rpadukos
59 MHOXECTBO,  DJIEMEHT  MHOXECTBA,  IMOAMHOXKeCTBO.  Omepanun
' HaJl MHOKECTBaMU: O0BbEMHEHUE, IEPECEUEHUE, TONTOJIHEHNUE
53 CaoiicTBa onepanun Ha/Jl MHO>KECTBAMU: IIEPEMECTUTEIILHOE,
' COYETATENBHOE, PACTIPEACTUTEIBHOE, BKIKOYEHNUS
54 Hcnonp3oBaHne rpaguueckoro NpeicTaBlI€HUs MHOXECTB Ul ONHUCAHUs
' pEeaNbHBIX NPOLIECCOB U SBJICHUM, IPY PELICHUHN 3a/a4.
55 N3mepenne paccenBaHus TaHHBIX. JlUCnIEpCUs U CTAaHIAPTHOE OTKIIOHEHNE
' YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHus
DneMeHTapHble COObITUS ciydallHOro ombiTa. CiaydailHbie COOBITHSL.
56 BepositHocTi coObiThii. ONBITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObiTusiMu.  CrydaiiHblid  BbIOOp. CBSI3b  MEXKAY MaJOBEPOSTHBIMHU
U MPAKTUYECKHU JTOCTOBEPHBIMH COOBITHSIMH B IPUPOJE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa AEpPEBBEB: EAUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
5.7 BHUCSIYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIIMH M YHUCIOM pedep.
[IpaBuno ymHoxxenusi. Pemenue 3aa4 ¢ momoinbio rpados
[IpotuBomnonoxusie  coObiTusA. Juarpamma DOiinepa. OObenuHEHUE
5.8 u nepeceyeHue cooObiTuil. HecoBmecTHbie coObiTusi. Dopmyna ciioxkeHus
BEPOSITHOCTEUN
59 VYcnoBHas BeposiTHOCTb. [IpaBuino ymHoxenust. HezaBucumbie coObITHS
[IpencraBmenue HSkCriepuMeHTa B BHJE JepeBa. Pemenwe 3amad
5.10 |Ha HaxXOXIEHUE BEPOSITHOCTEH C TIOMOUIBIO JiepeBa CIy4ailHOIO
AKCIIEpUMEHTA, TUarpamMMm Jijepa
6 I'eomeTpus
6.1 YeroipexyronpHuku. [TapannenorpaMmm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyrosibHUK, pOMO, KBaApAaT, UX IPU3HAKHU U CBOMCTBA
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Tpaneuusi, paBHOOOKas  Tpamenusi, €€ CBOHCTBA U  IPU3HAKH.

6.3
[IpsmoyrosbHas Tpanenus
6.4 Meron ynBoenus menuansbl. LlenTpanbHas cummerpus. Teopema Daeca
' Y TEOpeMa O MPONOPLUHUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tparneuuu. LIeHTp Macc TpeyroibHUKa
6.6 [Tonobue TpeyroiabHUKOB, Kod(pduuueHT nomodus. IlpusHaku mnomoOus
' TPeyroJibHUKOB. [IpuMeHeHne noqo0ust mpu peleHuy NPakTUYECKUX 3a/1a4
6.7 @opMmynbel U1 IUIOLIAAA  TPEYroJibHHKA, Mapajuiesorpamma, pomoba
' U TpaICIHH
6.8 CpoiicTBa 1uioniaiel reomeTpuyeckux (uryp. OTHOIIEHHE IUIOIIAACH
' MoTI0OHBIX (UTYP
6.9 Beruucnenue miomaaei TpeyroabHMKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu  pemeHun
' NPaKTHYECKHUX 3a/1a4
CHHYyC, KOCHHYC, TAHT€HC OCTPOTO yrja IPSMOYIOJBHOTO TPEYIrOJbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPUYECKOE  TOXKJIECTBO. TpPUTrOHOMETPUYECKUE
¢ynkuuu yrios B 30°, 45° u 60°
6.12 Bnucannble U LIEHTpalbHBIE YTIIbl, YTOJ MEXIY KacaTeJIbHOW M XOPIOM.
' VYTIbl MEXIY XOpAaMH U CEKYIIUMU
6.13 | BriucaHHble U ONMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxkeHune ABYX OKpyKHOCTed. KacaHue OKpyKHOCTEM.

OO6mue kacaTeNbHbIC K IBYM OKPYXKHOCTSIM
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9 KITIACC
IIpoBepsieMble TPeOOBaHUSA K Pe3y/IbTATAM OCBOEHHS OCHOBHOI 00pa30BaTeIbHOI
NPOrpamMmMbl
Kog [IpoBepsieMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeNbHOI MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTaTa
| Hucna v BBIUKCIEHUS
11 CpaBHUBATh U yHOPSIOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIC
' qHcia
Breinonuars apudpmMeTnaeckue ASHCTBUS ¢ pallMOHAIBHBIMU YUCIIAMH,
1.2 COYeTasi YCTHbIE M MHCbMEHHBIC NMPHUEMBI, BBINOJIHATh BBIYUCICHUS
C UPPALMOHAIIBHBIMYU YHCIIAMU
13 Haxonute 3HadYeHUs CTENEHEW C LEJBIMHU MOKAa3aTelIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUIN
14 OKpyryisiTb  AEUCTBUTENBHBIE  YHMCJA,  BBINOJNHATH  MPHUKUAJIKY
' pe3yJibTaTa BIYMCIIEHUM, OLICHKY YHACJIOBBIX BBIPAXKEHUM
2 VYpaBHEHUS U HEPABEHCTBA
21 Pemate nuHEWHbIE W KBaJgpaTHbIE ypPaBHEHUS, YypaBHEHUS,
' CBOJISIIIIMECS K HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHATIbHBIE YPaBHEHUS
PemaTe crucTeMsl IBYX JJMHEMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI ABYX YPAaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBIIACTCS
JMHEWUHBIM
Pemiath TeKCTOBbIE 3a7jauu aJIreOpaundecKuM Croco0OM C MOMOIIBIO
2.3 COCTaBJICHUSI YPAaBHEHUSI WM CHUCTEMBbI JABYX YPaBHEHUU C JBYMS
MePEMEHHBIMU
IIpoBoauTE NPOCTEHIINE WCCIEAOBAHUSA YPABHEHUNW U CHUCTEM
ypaBHEHUH, B TOM YHCI€ C TMPUMEHEHHEM TpadudecKux
24 MIPEICTABICHUIN (Hanpumep, yCTaHaBJIUBATh, MMeeT B0
YpPaBHEHHUE WM CHUCTEMA YPABHEHUN PEIICHUS, €CJIU HUMEET,
TO CKOJIBKO)
Pemiate  nuHEWHBIE HEPABEHCTBA, KBAJAPATHHIE HEPABEHCTBA,
2.5 M300pakaTh perieHue HEPaABEHCTB HA YMCIIOBOU MPSMOM, 3alMHCHIBATh
pELICHUE C TOMOIIBI0 CUMBOJIOB
)6 Pemiarb cucTtemMbl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
’ BKJTIOUAIONME KBAJPaTHOE HEPABEHCTBO, H300paKaTh pEIICHUE
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CHUCTECMblI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3alIMChIBATh PCIICHUC
C IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PH PELIEHUH PA3JIUYHBIX 33144

OyHKIMH

3.1

Pacno3HnaBath q)YHKHI/II/I HN3Y4YCHHBIX BHUJIOB. Iloka3kIBaTh
CXEMAaTHU4YCCKU PaCIIOJIOKCHUC Ha KOOpI[HH&THOfI IINTIOCKOCTH

. _ 2

rpa¢ukoB QyHkImi Buga: y=kx,y=kx+b, Y= _,y=ax"+bx+c¢
X

B 3aBHCHMOCTH OT 3Ha4eHHI K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMATHYECKHM pACTOJIOKEHUE Ha KOOPJIUHATHOMU

IJIOCKOCTH IpauKoB (QyHKIMI BuAa Y N3 , ¥ = |X| u onuchIBaThH

CBOMCTBA (DyHKIIMIA

33

Crpoutb M u300pakaTb CXE€MaTUYECKU TIpadUKU KBaJPATHUYHBIX
(GyHKIMI, ONMMCHIBaTh CBOMCTBA KBAJApPAaTUUHBIX (YHKIUH MO HUX
rpadukam

34

Pacno3naBaTh kBajgpaTuuHylo (GYHKIHIO 1O (opMyse, TPUBOAUTH
mpUMEpPHl KBaIpaTHUUHbIX (YHKIUA M3 peaTbHOM KU3HU, (PU3UKH,
TEOMETPUU

Apudmerrueckas U TeOMETPUIECKas TPOrPECCUU

4.1

Pacro3naBaTh apupMETHYECKYI0O U TEOMETPHUECKYIO TPOTPECCHH
IIPU pa3HBIX CrIoco0ax 3adaHus

4.2

BBINMOMHATH BBIUUCICHHUS C HCMOJb30BaHUEM (POPMYJT n-ro yjeHa
apu(PMETUIECKON M TEOMETPUYECKON MPOTrpeccuii, CyMMBbI TEPBBIX
N YIEHOB

4.3

N300paxkaTh 4ieHbI TOCIEA0BATEILHOCTH TOUKAMHU Ha KOOPIMHATHOU
IUIOCKOCTH

4.4

Pemate 3agaun, CBSA3aHHBIE C YHMCIIOBBIMHU IIOCJEN0BATEIBHOCTSIMH,
B TOM 4YHCII€ 3a/Jayd U3 peajJbHOM JKU3HU (C MCMOJIb30BAHUEM
KAJIbKYJISITOPA, HA(PPOBBIX TEXHOJIOTHIA)

BeposATHOCTh U cTaTUCTHKA

5.1

N3Bnekath W mpeoOpa3oBbIBaTh HWH(OpMAINMIO, TPEIACTABICHHYIO
B Pa3IMYHBIX HCTOYHUKAX B BUJE TaOJIWI], AWarpamMm, rpaukos,
MIPEICTABIIATH IaHHBIE B BUE TAaOJIUII, AHarpaMm, rpaduxon
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5.2

Pematsp 3aa491 OPraHN30BaAHHBIM H€p€60pOM BApHUAaHTOB, a4 TaKXe
C UCITIOJIB30BaAHUEM KOM6I/IHaTOpHBIX IIpaBruJI U MECTOOOB

53

Hcnonp30BaTh  ONMUCATENBHBIE XapaKTEPUCTUKUA JJII  MAacCHBOB
YHUCIIOBBIX JIAHHBIX, B TOM WYHCJC CPEIHUE 3HAYCHUS M MEpPbI
paccerBaHuUs

54

HaxoauTh 4acTOThl 3HAaYEHU U YACTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh pe3yJbTaTaMU MPOBEACHHBIX U3MEPEHUN U HAOIIOICHHI

5.5

HaxoauTb BEepOSTHOCTH CIIydallHBIX COOBITHI B M3YYCHHBIX OMBITAX,
B TOM YHCJIE B OIIBITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEPUSIX HCIBITAHUN 1O IMEPBOro YCIEXa, B CEPHsIX
vcnblTanud beprynnm

5.6

HNmeTp mpencraBieHue O CIIy4YalHOM BEJIMYMHE U O PaCIpPElICIICHUU
BEPOSATHOCTEN

5.7

HmeThs npencTaBieHne o 3aKOHE OOJIBLIMX YHCEN KaK O MPOsBICHUU
3aKOHOMEPHOCTM B CIyYallHOM HW3MEHYMBOCTH M O pPOJHM 3aKOHA
OO0JIBILINX YUCEI B IPUPOJIE U OOIIECTBE

['eomerpus

6.1

3HATh TPUTOHOMETPUYECKHE (PYHKIIUM OCTPBIX YIJIOB, HAXOJHUTH C UX
MOMOIIIBIO PA3JIMYHBIE AJIEMEHTHI MNPSIMOYTOJIBHOTO TPEYrOJbHUKA
(«pereHue MPSAMOYTOJIbHBIX TPEYTOJIBLHUKOB ). Haxonuts
(c TMOMOIIBIO KalbKYyJSATOpa) JIMHBI W YIIbl JJIS HETaOJIWYHBIX
3HAUCHUH

6.2

[Tonp3oBaThCA dhopmynamu MIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JIJII HAXOXKACHUS COOTHOIICHUI
MEK]ly TPUTOHOMETPUUYECKUMHU BEIIMUUHAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOXICHUS
Pa3TUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJILHUKOBY),
MIPUMEHATH UX IIPU PELICHUHU T€OMETPUUECKUX 3a0a4

6.4

Bnagers mousTHSMU TMpeoOpa3oBaHHs MOJO0HUS, COOTBETCTBEHHBIX
aleMeHTOB ToA0OHBIX (uryp. Ilonbp3oBarhcsi cBOMCTBaAMU MOI00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIMHBI M HAXOAUTH YTJIBI
y ofo0HbIX (uryp. [IpumMeHsTh CBOMCTBA MOJO00US B TPAKTUIECKUX
3ajlayaX. YMeThb MPUBOJUTH  MPUMEpPbl  MOAOOHBIX  (GUTYp
B OKPY’KaIOIIEM MUPE

6.5

ITonp30BaThCsd TEOpeMaMU O IIPOM3BEACHHUU OTPE3KOB  XOpI,
O MPOU3BEJCHUN OTPE3KOB CEKYIIIHUX, O KBaIpaTe KacaTeIbHOU
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6.6

[lonp30BaTbCA  BEKTOpaMH, IOHMMaTb WX  T'€OMETPUYECKUU
U (PU3NYECKUIN CMBICI, IPUMEHITh UX B PELIEHUMH I€OMETPUUECKUX
U pusnueckux 3anad. [IpuMeHsATh cKaltsipHOE IPOU3BENEHNE BEKTOPOB
JUISl HAXO0KJICHUS JJIMH U YIJIOB

6.7

[Tonp30BaThCs MCTOJZOM KOOPAWHAT Ha INIOCKOCTH, IIPUMCHATL €ro
B PCHICHUU I'COMCTPHUYICCKUX U IIPAKTUICCKUX 3a a4

6.8

Brnanerp NOHATHSAMU TPaBUJIBHOTO MHOTOYTOJIBHUKA,  JJIMHBI
OKPY)KHOCTH, JJIMHBI IyI'M OKPYKHOCTH W PaJuaHHOM MeEphl yIJa,
YMETh BBIUHUCIATH IUIOMIAAbr Kpyra W ero yacteil. IIpuMeHsTH
MOJTyYEHHbBIC YMEHHS B TPAKTUYECKUX 3a/1a4ax

6.9

HaxonuTth ocu Wi HEHTPbl CHMMETPUU QUTYD, TPUMEHSATD ABHKCHUS
IIJIOCKOCTHU B MPOCTEUIINX CITydastX

6.10

[IpuMeHATh TONy4YEHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENH AJiA 3a7ad peajlbHOW >KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHHS C  NPUMEHEHHEM  MOJ00us
U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSACh, IA€ HEO0OXOIUMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 Yucia v BBIYUCICHUS
11 PanmonanpHbIe Yncia, HpparmoHaIbHbIC YKCIIa, KOHCYHBIC U OSCKOHCYHBIC
' JECATUIHBIC TPOOH
MHOXeCTBO JICMCTBUTCIBHBIX YHCEJ, JCHCTBUTCIBbHBIC 4YHCIA Kak
12 OCCKOHEUHBbIE JeCATUYHbIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXy MHO>KECTBOM JICHCTBUTEIBHBIX YUCEI W KOOPJIAUHATHOM MPSMOM.
CpaBHeHUE TEUCTBUTEILHBIX YUCEI
1.3 Apudmernyeckue TeHCTBUSA C ISUCTBUTEILHBIMUA YUCIAMHU
N3mepenns, mpubavmxeHus, ONEeHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MHpA, JUIUTEIBHOCTh MPOIIECCOB B OKpyXkaromiem mupe. I[IpubmkenHoe
' 3HAYCHUE BEIWYUHBI, TOYHOCTh mNpuOMDKeHus. OKpyrjieHue YHcell.
[Ipuknaka v OLIEHKA pe3yIbTaTOB BEIYNCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OTHOU IEPEMEHHOM
22 JInneniHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K JIMHEUHBIM
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23 KBanmpaTHoe ypaBHeHuE. Penienne ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBanparnoe ypaBHeHue. llpumepsl pelieHUsT YpaBHEHUW TPETbEH
' Y YETBEPTOM CTEIIEHEN PA3I0KEHUEM HA MHOKUTEIN
2.5 Pemenne npoOHO-pallMOHATBHBIX YPAaBHEHU I
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHue ¢ IByMs ITEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenue cuctem AByX TMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHHOE, a IPYyroe —
' BTOPOI1 CTETIEHU
2.10 | I'padmyeckast UHTEpHpPETALUS CUCTEMbl YPABHEHUM C IBYMsI IEPEMEHHBIMU
2.11 | Pemenue TeKCTOBBIX 3224 aareOpandecKuM Criocooom
2.12 | Yucnosele HEPABEHCTBA U UX CBOMCTBA
2.13 | Pemenue TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 | Pemenue cucteM JTMHEHHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM
2.15 | KBazmpaTHble HEpaBEHCTBA
716 I'padmyeckas nHTEpHpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMSI
’ MIEPEMECHHBIMU
3 OyHKIUU
31 KBagpatuunas Qynkuus, ee rpaduk u cBoictBa. [lapabosa, KoOpaAHHATHI
' BEPUIMHBI 1apadoJIbl, OCb CAMMETPUU NapadoIIbl
3.2 I'paduxu dynkumii y = kx, y = kx + b 1 ux cBoicTBa
9 k 3 9
33 I'paduku bynkumit ¥ = _, y =X’ ¥ UX CBOMCTBa
X
34 | T'paduku pyukumit y = vx,y = |x| u ux cBoiicTBa
4 YucnoBele MOCNEI0BATENBHOCTH
Onpenenenne u crnocoObl 3aJlaHUs YUCIOBBIX IOCJIEI0BATEILHOCTEH.
4.1 3amaHue TOCIeNOBaTEeILHOCTH peKyppeHTHOU dopmynoit u dopmynoi
n-ro 4jeHa
40 Apucdpmernueckas nporpeccusi. Dopmynsl n-ro uieHa apupmMeTuyecKon
' IIPOrPECCUH, CYMMBI MIEPBBIX N YJIECHOB
43 I'eomerpuueckas mnporpeccusd. @OpMysibl N-r0 4Yji€HA TIE€OMETPUUECKON

Imporpeccruu, CyMMBEI IICPBLIX N YJICHOB
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N3o0pakeHne 4iIeHOB apu(PMETHUUECKON U TCOMETPUYECKON IMPOTpecCHid

4.4 TOYKaMH Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEWHBIN U SKCIOHEHIIMAJIbHBIN
poct
4.5 CI10kHbBIE MPOLECHTHI
5 BeposTHOCTh U cTaTUCTUKA
[IpeacraBinenre JaHHBIX B BUAe TaOIUl, JuMarpamM, TIpauKoOB,
5.1 UHTEpIpeTalus JaHHbIX. YTeHHe M TMOCTPOCHUE TalIHll, JUarpamm,
rpaduKoB MO peaTbHbIM TaHHBIM
5.2 | IlepecTaHOBKH U (paKTOpHaI
5.3 CoueTaHus ¥ YUCIIO COYETAHUI
54 Tpeyronsuuk [lackans. Pemenue 3aga4 ¢ UCOJIb30BAHUEM KOMOUHATOPUKU
55 ['eomerpuyeckas BepoATHOCTh. CirydailHbId BBIOOP TOYKH U3 (QUIYpPHI
' Ha IJIOCKOCTHU, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
5.6 | Ucnertanue. Ycnex u Heynaya. Cepust HCIBITAHUMN 10 IEPBOTO ycrexa
57 Cepus ucnbitanuii bepuyu. BepostHocTr coObITHI B CEpUM UCTIBITAHUN
' bepnyniu
5.8 CiydaiiHas BEJIMUMHA U PACTIPEICITICHUE BEPOSTHOCTEN
59 MaremaTuyeckoe OXxuaaHue u aucrepcus. [IpuMepbl MaTeMaTuuecKoro
' 0’KHJIaHUSI KaK TEOPETUYECKOTO CPETHETO 3HAYCHUS BETMYUHBI
510 MareMaTu4eckoe OXKHUIAHUE W JAUCIIEPCHS CIYyYalHON BEJIMYHUHBI «UUCIIO
' YCIIEXOB B CEpUH UCIIBITAaHUN bepHyum»
511 [TonsiTue o 3akoHe O60bIINX yucen. 3mepeHne BepoITHOCTEN C TOMOIIBIO
' 4acToT. Posib ¥ 3HaueHHE 3aKOHA OOJIBIITNX YHUCEI B MPUPOE M 00IIEeCTBE
6 ['eometpus
6.1 Cunyc, xocuHyc, Tanreic yriaoB or 0O go 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyronbHuUKoB. TeopemMa KOCUHYCOB M TEOpeEMa CHUHYCOB.
6.2 Pemienne mpakTHYECKUX 3a7ay C HMCIOJIB30BAHHUEM TEOPEMbl KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 [TpeobpazoBanue nogodus. [logodre COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 TpPOU3BEACHUU OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bekrop, mHa  (MOIyJib) BEKTOpa, COHANPABICHHBIE  BEKTOPBI,

IMPOTHUBOIIOJIOKHO HAIIPAaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTH BCKTOPOB,

136


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanpHas pabouas nmporpamma | Maremaruka. 59 kiaccel (6a30BbIil YPOBEHB)

PaBC€HCTBO BCKTOPOB, OIICpallMk Hald BCKTOPaMHU. Paznoxenue BCKTOpa
10 ABYM HCKOJUIMHCAPHBIM BCKTOpaAM

KOOpI[I/IHaTI)I BCKTOpPA. CKaJ'IHpHOC IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHHUC

6.6
JUTSL HAXOKJICHUSI IJTUH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHHUSI IPSIMOM M OKPYKHOCTH
6.7 B KOOpPAMHATAX, MIEPECEUEHUE OKPYKHOCTEW U MPAMBIX. MeTon KoopauHar
U €ro NpUMEHEHUE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
6.9 JlninHa okpy)HOCTH. ['pagycHas u pagranHas Mepa yriia, BBIYUCICHUE JJIHH
' IyT OKPY’KHOCTEHN
6.10 | [Imomaas kpyra, CEeKTOpa, CETMEHTa
6.11 JIBM>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpHUM (uUryp (3jJeMeHTapHbIe

npencrasiieHus). [lapamnensHbiii nepenoc. [loBopor
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NEPEYEHb (KOJIUP®UKATOP) MIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBILEI'O OFPA30OBAHMS U DJIEMEHTOB
COJIEP’KAHUS IO MATEMATHKE

J1J1st mpoBeIeHUSI OCHOBHOI'O TOCYapCTBEHHOTO 9K3aMEHa [0 MaTeMaTHke (janee —
OI'D mno wmaremaTHKe) UCHOJIb3yeTCs TMepedeHb (KOAU(PUKATOP) MPOBEPSIEMBIX

TpeOOBaHUI K

pe3yibTaTaM OCBOEHMsSI OCHOBHOM 00pa3zoBaTeNbHON IpPOrpamMMbl

OCHOBHOTI'O 06HICI‘O O6p&30BaHI/IH H 3JICMCHTOB COACPKAHUA.

IIposepsiembie Ha OI'D Mo Maremaruke TpedOBaHMSI K Pe3yJibTAaTaAM OCBOCHUA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHMs

Kon
MIPOBEPSIEMOTO
TpeboBaHUs

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTebHOM MpOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus Ha ocHoBe OI'OC

1

YMeHue onepupoBaTh MOHATUAMHU: MHOKECTBO, ITOAMHOXKECTBO,
Olepaluy HaJ MHOXECTBAMHU; YMEHHUE OIEPUPOBATH IOHATUAMH:
rpad, CBS3HBIN Tpad, AepeBO, LUKI, TPUMEHITh UX MPU PEUICHUH
3a]]a4; yMEHHE UCNOJIb30BaTh rpauueckoe MpeiCcTaBICHIE MHOKECTB
JUISl OTIUCAHUS PEAIBHBIX MPOLIECCOB U SIBIICHUM, IIPU PELLIEHNUH 3a/1a4
U3 IPYruX y4eOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHIATUAMU: ONPEACICHUE, AKCUOMA, TEOPEMA,
JIOKa3aTeIbCTBO; YMEHHE pPacllO3HABaTh HWCTUHHBICE W JIOKHBIC
BBICKA3bIBAHUS, NPUBOJIUTH INPUMEPbl U KOHTPHPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM

YMeHue ornepupoBaTh NOHATUSMU: HATypadbHOE YHUCIIO, IPOCTOE
M COCTAaBHOE YHUCIIO, ACIMMOCTh HATYypajbHBIX YHCEIN, MPU3HAKU
JETUMOCTH, IIeJI0E YHUCJIO, MOJYJb Yucia, OOBIKHOBEHHAs JIPOOb
U JIeCATUYHAS APOOb, CTAHJIAPTHBIN BUJT YUCTIA, PAIMOHATBLHOE YHCIIO,
UppAlMOHATFHOE YHUCJIO0, apu(METUYECKUA KBAJPATHBIA KOPCHD;
YMEHHUE  BBINOJHATH  JEUCTBHS C  YWCIAMH, CpPABHUBATH
YU yHOpSAI0YMBATh YHUCJA, MPEICTABIAThH YMCIAa HAa KOOPJIMHATHOMW
MpSAMOM, OKPYIVISTh YHCIA; YMEHHUE JI€JIaThb IPUKUJKY U OLIEHKY
pe3yabTara BEIYMCICHUN

YMeHue onepupoBaTh NOHATHUAMU: CTEIIEHb C LEIbIM IOKa3aTeleM,
apu(pMeTHYecKuil KBaJpaTHbI KOPEHb, MHOTOWIEH, alreOpanyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHH
OoJbllIe €IUHUIIBI; YMEHHUE BBIIIOJHATH pacyeThl MO (Gopmynam,
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npeoOpa3oBaHusl  LENBIX, APOOHO-PAllMOHAIBHBIX  BBIPAKEHUHN
Y BBIPAXKEHUN C KOPHSMHU, Pa3I0KEHUE MHOIOUJICHA HA MHOXKUTEIIH,
B TOM YHUCJIE C HCHOJb30BaHUEM (OPMYJT pPa3HOCTH KBaJApPaTOB
Y KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh NOHATUSIMH: YUCIOBOE PAaBEHCTBO, YPABHEHHE
C OJIHOM IIEPEMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHUE pelIaTh JIMHEWHBIE U KBAIPATHBIC YPAaBHEHMUS,
JTpOOHO-pallMOHANIbHBIE YPAaBHEHUSI C OJHOM MEPEMEHHOM, CUCTEMBbI
JBYX JIMHEHHBIX YPABHEHUM, TUHEHHbBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMN
NEPEMEHHOM, B TOM YMCJIE IPHU PELICHUU 3a]1a4y U3 JIPYruX NpeIMeTOB
U TPAKTUYECKUX 3a/ad; YMEHHE HCIOJIb30BaTh KOOPAVHATHYIO
OpsMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUISI M300paXKeHHUsS! pelIeHUi
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: GYHKIUS, TpaduK QYHKIIUU, HYITU
byHKIINHA, MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YOBIBaHWS, HAWMOOJbINCe M HAUMCEHBIIEE 3HAUYCHUS
byHKIUY; yMEHUE OTepUPOBAThH MOHATUSIMU: npsimast
MPOMOPIIMOHANILHOCTh, ~ JIMHEWHAass  (QYHKIUSA,  KBaJpaTUIHAS
dbyHKIMs, oOpaTHas MPOMOPIMOHAIBHOCT, Mapabosa, runepbona;
yMeHue CTpouTh Tpaduku (QyHKIME, HCHOIB30BaTh Tpaduku
JUIS ~ OTpEeNIeHUsT  CBOWCTB  TPOIECCOB W 3aBUCHMOCTEH,
JUISL pellieHus 3aJad W3 JAPYTUX y4eOHBIX MPEAMETOB M pPeabHOMN
KU3HHM, YMCHHE BBIpOKATh (POPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMenue OIEepUpPOBATh HNOHATUAMU: IIOCJIEIOBATEIBHOCTb,
apudmeTrnyeckass U TeOMETpUYECKas  IPOrpecCuu;  yMEHHE
MCIIOJIb30BaTh CBOWMCTBA TMOCIEIOBATEIbHOCTENH, (POPMYIIBI CYMMBI
U 00ILlero ujeHa Mpyu pelieHrH 3a7ad, B TOM YUCIE 3a7a4 U3 APYrux
y4€OHBIX MPEAMETOB U PEeabHOM )KU3HU

YMeHue pemaTth 3a7a4d pa3HbIX THUIIOB (B TOM YHUCJIE HA MPOICHTHI,
JOJIM W YacTH, JIBIDKCHHE, paboTy, IIEHy TOBAapOB U CTOMMOCTH
MOKYIIOK W YCJIyT, HAJIOTH, 3a7a4i U3 00JIacCTH YIIPaBICHUS JTUYHBIMU
U CceMelHbIMM (PUHAHCAMH); YMEHUE COCTaBJIATh BBIPAKCHHUS,
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMbl TI0 YCJIOBHUIO 3aJ1a4H,
HCCIIeIOBATh MOJTYYEHHOE PEIICHUE U OIICHUBATh MPaBAONOJ00HOCTh
MOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUAMU: PUTYpPA, TOUKA, OTPE3OK, MpsiMas,
7y, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIN
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U PABHOCTOPOHHHUI TPEYTrOJbHHUKH, MPSIMOYTOJbHBIA TPEYroJIbHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napajienorpaMMm, pomO, MPSAMOYTOJIbHUK, KBaJpaT, Tpameius;
OKPYXHOCTb, KpYyT, KacaTelabHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue pemaTrh 3a/laud, B TOM YHUCJE U3 MOBCETHEBHON
YKU3HHM, Ha HaXOXXJIECHUE T'€OMETPUUYECKUX BEJIMYHUH C MPUMEHEHUEM
M3YYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHre omnepupoBaTh MOHSATHSMH: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U TMEPHEHIUKYISIPHOCTD MPSIMBIX,
yroia MEXAy MpsSMbIMH, TEPHeHAMKYJAp, HAKJIOHHAs, MPOEKIus,
nogodue puryp, nogoOHbIE TPEYTOJIBHUKH, CHMMETPHUSI OTHOCUTEIIBHO
TOYKA M MPSIMOI; YMEHHE paclo3HaBaThb PABEHCTBO, CHUMMETPHUIO
u nonobue ¢uryp, napamuieibHOCTh U MEPIEHIUKYISIPHOCTh MPSIMBIX
B OKpPYXaloIllleM MUpe

11

YMeHue onepupoBarb IOHATUSMHM: JUJIMHA, PACCTOSTHHUE, YTrOJl
(BeMYMHA yIJia, CHHYC U KOCHUHYC yrja TPEyroJbHUKA), TJIOIIA/Ib;
YMEHHE OIIEHUBATh pa3Mephl MPEAMETOB U 0OBEKTOB B OKPYKAIOLIEM
MHpE; YMEHHE TMPUMEHATH (OPMYJIBI MEepUMETpa W IUIOIIATN
MHOT'OYTOJIbHUKOB, JIJMHBI OKPY>KHOCTH U IUIOIIAJM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajlIelICNUIe]a; YMEHUE MPUMEHATh MPU3HAKU
PaBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YTJIOB TPEYrOJbHHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHHUS
JUTS BBIYUCJIEHUS JIJIMH, PACCTOSTHUM, TUIOIIAIECH

12

YMenue wu3zo0paxkarh TUIoOCKue GUTYpl W HMX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYpPHI OT PYKH, C TIOMOIIBID YEPTEIKHBIX
WHCTPYMEHTOB Y DJIGKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY
WM CUMBOJIBHOMY OITMCAHHIO

13

YMeHue onepupoBaTh MNOHATUSMU: IPAMOYIOJbHAs  CHUCTEMA
KOOpJIMHAT; KOOPAWHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpA HAa YHUCJIO, CKAISIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHME HCIOJb30BaThb BEKTOPBl W  KOOPJIWHATHI
JUISL TPEACTABJICHUS TAHHBIX U PEUIECHUS 3a]1a4, B TOM YHCIIE U3 IPYTUX
y4eOHBIX MPEMETOB U PEATbHOM KU3HU

14

YMeHHe OIepupoBaTh IOHSATHUSMH: CTOJIOMKOBBIE W KPYTOBBIC
auarpaMMbl, TaOJNMIBI, cpeaHee apudmeThyeckoe, MeaHMaHa,
HanOOJIbIIIee W HAaUMEHBIIEEe 3HAUCHHUS, pa3Max YHCIIOBOTO Ha0bopa;
yMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH U  MPEeoOpPa3OBHIBATH
uH(OpMAIUIO, TPEJICTABICHHYI0O B TaOMWIIaX M Ha JgUarpaMmax,
OTpaXkalollyr0 CBOWCTBA W XapaKTEPUCTHUKH PEaJbHBIX IPOIICCCOB
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U SBJICHUH; YMEHUE pacClo3HaBaTb W3MEHYMBBLIC  BEIMYHUHBI
B OKPYXKaIOIlEM MUpe

15

YMeHue ornepupoBaTh MOHSATUSIMU: CIyYaWHBIA ONBIT (CIIy4yalHbBIN
AKCTIIEPUMEHT), JJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIM HCXO0]1)
CIIy4alHOrO OIbITa, CIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHUE HaXOJUTh BEPOATHOCTH CIy4allHBIX COOBITMH B ONBITax
C PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU; YMEHUE peliaTh
3aJlayd METOJOM OPraHW30BaHHOrO mNepedopa M C MCHOJb30BAHUEM
MpaBWJIa YMHOXXEHUS, YMEHHE OLICHUBATh BEPOSITHOCTU PEAIBbHBIX
COOBITHI U SIBJICHHM, MOHUMATh POJb MPAKTUYECKU JTOCTOBEPHBIX
U MaJOBEPOSTHBIX COOBITUH B OKPYXaIOIIEM MHPE U B KU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YUCET U €T0 POJIbI0 B MACCOBBIX SIBICHUSX

16

YMeHue BbIOMpPATh MOAXOJANIMM HM3YYEHHBIH METOJ ISl pELICHUS
3a7a4, NPUBOIAUTH IMPUMEPBI MATEMAaTHUYECKUX 3aKOHOMEpPHOCTEU
B IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB MAaTEMATHKHU
B HCKYCCTBE, OIIMCHIBATh OTIEJIbHBIC BBIJAIOLIUECS DPE3YJIbTATHI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTHsA MAaTEMAaTHKN KaK HAyKH, IPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHM U UX aBTOPOB B OTEUYECTBEHHON
Y BCEMUPHOU UCTOPUU

IlepedyeHb 3JIeMEHTOB COiep:KaHusA, TPOBepsieMbIX HA OI'D mo maTemaTuke

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHMS
| Hucna v BIYMCIICHUS

1.1 Harypanbnbie u nensie uncna. [[puznaku 1eIMMOCTH UEIbIX YACEIT

1.2 OOBIKHOBEHHBIE M JCCATHYHBIE JpOOH, TPOIEHThl, OECKOHEUHBIC
MIEPUOINICCKHE TPOOH

1.3 Pammonanpubie uncna. ApudMeTHYECKHe Orepanuu ¢ pardoHAIbHBIMU
YuCIaMu

1.4 JeiicTBUTENbHBIE YnCa. ApU(pMETHUECKUE ONepaluu C ICUCTBUTEIbHBIMU
qucllaMu

1.5 [Ipubnu>keHHbIE BBIYUCIICHUS, MTPABUIa OKPYTJICHUS, PUKUAKA U OLEHKA
pe3yibTara BRIYUCICHUIN

2 Anrebpanyeckue BbIPAKEHUS
2.1 BykBeHHBIE BBIpO)KEHHS (BBIPAXKEHHSI C IEPEMEHHBIMM )
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2.2 Crenenb c nenbiM nokazaresieM. CTENeHb ¢ paliOHAIbHBIM MTOKA3aTEIEM.
CBoiicTBa cTeneHH
23 MHoOrouieHsl
24 | Anrebpandeckast 1poOb
2.5 Apudmernaeckuit KOPEHb HaTypaJIbHOMN CTETIEHU. JlenicTBust
¢ apuPMETHYECKUMU KOPHSMU HATypaJIbHON CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lensie u 1poOHO-paOHaIbHBIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH
YpaBHEHUU
3.2 Llenbie u 1poOHO-panMOHaNbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB
3.3 Pentenne TekCTOBBIX 3amMa4
4 YucII0BbIE MTOCIIE0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHNUS TOCIIE0BATEILHOCTEN
4.2 Apudmernueckass U reoMerpuyeckas nporpeccuu. Popmyna CIOXKHBIX
IIPOLIEHTOB
5 OyHKIHIH
5.1. | ®yakuusa, crnocodsl 3amanus ¢yHkuud. [padux  ysakmuu. Obnacth
ONMpeNeneHus: M MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hynmu  QyHknum.
[IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKLIHH.
Makcumymbl ¥ MUHUMYMBl (QyHKiuu. HawuOonbliee M HauMeHbllee
3HaYeHUe PYHKIIMU Ha IPOMEXKYTKE
6 Koopaunatel Ha psAMOi U IITOCKOCTH
6.1 Koopnunartuas npsimast
6.2 | JlekapTOBBI KOOPJUHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GUTyphl ¥ UX CBONCTBA
7.2 TpeyronpHuK
7.3 MHOroyrojabHuKH
7.4 OKpy>XHOCTb U KPyT
7.5 N3mMepenne reoMmeTpuyecKrux BEINYNH
7.6 BekTops! Ha M10CKOCTH
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8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHUKA
8.2 | BeposatHoCTb
8.3 | KomOunatopuka
8.4 MHoecTBa
8.5 ['padms
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