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INHOACHUTEJIBHAS 3AIIMCKA

HporpaMMa Imo 1 o MaTEMAaTHHUKC Ha YPOBHC OCHOBHOTO
06IJ_I€FO 06paBOBaHI/I$I IIOoATOTOBJIICHA HAa OCHOBC:

- ®I'OC 00O (Ilpuxa3 MunucrepctBa npocetienus: Poccuiickoit deneparuu ot
31.05.2021 Ne 287 «OO6 ytBepxkaeHun (enepanbHOr0  rocyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOIO 00I1Iero obpazoBaHus» (3aperucTpupoBaH
05.07.2021 Ne 64101);

- ®OII OO0 (Ilpuka3z MunuctepcTBa npocsenieHust Poccuiickoit deaeparuu ot
18.05.2023 No 370 «O6 ytBepxkaeHuu GdenepaibHOH 00pa30BaTEIIbHON MPOTPaMMBI
OCHOBHOTO 00111er0 00paszoBanus» (3apeructpupoBan 12.07.2023 Ne 74223);

- OOIT OO0 MOY «lIkomna Ne22 r.Topesa» (mpuxa3 Nel78 ot 25.08.2023 r.);

- Kanengapuoro rpadpuxka MOV «lllkona Ne2 r.Topesza» Ha 2023-2024 yueOHbIi
rof;

- denepanbHOoli pabodeil MporpaMMbl  OCHOBHOTO oO0ImIero oOpa3oBaHUs
“Maremarunka.. 5-9 xknaccoer’”;

- Konuenmuu mnpenogaBanuss MaTeMaTHUKU B Poccuiickoit denepaunun
(yrBepxkmeHna  pacnopsbkeHuem [IpaButensctBa Poccuiickoit ®enpepanmu ot 9
anpens 2016 T Ne 637-p)

[Iporpamma mo wMarematuke s oOywaromuxcs 5-9 kmaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpaMme mo MaTeMaTHUKE YYTEHBI UJIEU U TOJIOKEHUS
Konneniuu pa3BuTus MaTeMaTHdecKoro oopaszoBanus B Poccuiickoit @eneparumu.

[Ipeamerom MatemMaTUKH SBISIOTCS (DYyHIaMEHTAIbHBIE CTPYKTYPHhI HAILIETO MUpPa —
NPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHBIC OTHOIICHHS (OT MPOCTEHIINX,
YCBaWBaeMbIX B HEMOCPEICTBEHHOM OIBITE, /10 JOCTATOYHO CIIOXHBIX, HEOOXOIUMBIX
JUIS. Pa3BUTHS HAYYHBIX M MPHUKIAIHBIX UAcH). MaTeMaTHdecKrue 3HaHUs 00CCIIeUYnBAIOT
MOHMMAaHWE TMPUHIMIIOB YCTPOMCTBA M HCIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUSAITUE W  HUHTEPIPETALMIO COUHAIBHOW, HKOHOMHYECKOW, IMOJUTUYECKOU
uH(popMaIy, Mar0T BO3MOXXHOCTH BBITIOJNIHATH PACYEThl W COCTABIATH AJITOPUTMBI,
HAXOJUTh ¥ IPUMEHSATH (DOPMYJIbI, BIAJETh MPAKTUUECKUMHU MPUEMAMH T€OMETPHUY €CKIX
U3MEpPEHUN W TOCTPOSHUH, YUTaTh WH(OpPMAIUIO, TPEICTABICHHYIO B BHJE TaOJIHII,
auarpaMM W TpaduKOB, KHUTh B YCIOBUSX HEOMPEACIEHHOCTH W TIOHUMATH
BEPOSITHOCTHBIN XapaKTep CIIydalHbIX COOBITHH.
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N3yuenne maremMaTuku (popMupyeT y OOydaroIIMXCs MaTeMaTHYeCKUWd CTUJIb
MBIIIJICHHSI, TTPOSIBIISIOLIUICS B ONPEAEIEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKWe MNPUEMBI U METOJAbl MBIIUICHUS, KaK HHAYKIUS W JCTyKIus,
00001IeHre U KOHKpPETH3alisl, aHAIU3 U CHHTE3, KIacCU(UKALNUA U CUCTEMAaTH3aIlHs,
abctparupoBanue U aHasiorusi. OObEKThl MATEMATUYECKUX YMO3AKIIOUEHUH, ITpaBUJIa UX
KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTMUECKHUX IMOCTPOEHUH, CHOCOOCTBYIOT
BbIpAOOTKE yMEHHsS (OpPMYJIUPOBATH, OOOCHOBBIBATH M JOKA3bIBATH CYKICHUS, TEM
caMbIM pa3BUBAIOT JIOTUYECKOE MBIIUICHHE. M3yuyeHue maTeMaTHKud oOecreurBaeT
dbopmMupoBaHue aarOPUTMUYECKONM KOMIIOHEHTHI MBILIUICHUS U BOCIUTAaHUE YMEHUU
JeCTBOBAaTh MO 33JaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATH W3BECTHBIE U
KOHCTPYHMPOBaTh HOBBIC. B mporiecce pemieHus 3a1a4 — OCHOBOM yueOHOU AeITeTbHOCTH
Ha YpOKax MaTeMaTHKHU — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIAHAS CTOPOHBI MBILIICHHUS.

OOyueHue maTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y OO0Yy4alOUIUXCS TOYHYIO,
pallMOHAIBHYI0 U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOAXOASIINe
A3bIKOBBIE, CUMBOJIMYECKUE, TpaUuecKue CpeCTBa JIsi BBIPAKEHUS CYXKACHUNH U
HaTJISIAHOTO UX MPEICTaBICHMS.

[Ipy u3yuyeHUM MaTEeMaTHKU OCYIIECTBISETCS OOllee 3HAKOMCTBO C METOJaMH
NO3HAHMSI IEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O MPEAMETE U METO/AAaX MaTEeMaTHUKH,
UX OTJIMYUU OT METO/IOB IPYTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX
NPUMEHEHHUs] MaTeMaTHKU JIJIsl pEIIeHHsI HAyYHBIX U MPUKIIAJAHbIX 3a/1a4.

[TpuopuTeTHBIMU HIETIIMU O0YYEHUSI MaTeMaTUKe B 5—9 Kitaccax SBIISIOTCS:

(dopMHpOBaHME LEHTPAIBHBIX MAaTEMATUYSCKHX TMOHATUH (YHMCIIO, BEJIMYWHA,
reoMeTpuueckas (urypa, rnepemMeHHas, BEpOSTHOCTb, (PYHKIIUS), OOECIeUHBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOr0 00pa30BaHus 00yUarOIINXCS;

MoJIBeJICHNEe OOydaroluXxcs Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMAaTUKH U OKPYXKAIOIIEr0 MHpa, TOHUMaHUE MaTEeMaTUKA KaK 4acTH
00111 KyJIbTYpHhI YeTIOBEUECTBA,

pa3BUTHE MHTEIUICKTYaIbHBIX M TBOPYECKHUX CIOCOOHOCTEW OOydarommxcs,
NO3HABATEIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIUICHUS,
MHTepeca K U3yUYeHUI0 MaTeMaTHKH,

dopmupoBaHue (QPYyHKIIMOHATBHOH MaTeMAaTUYECKOW TI'PAMOTHOCTU: YMEHHS
pacrio3HaBaTh MPOSBICHUS MaTEMaTHYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEAIbHBIX >KM3HEHHBIX CUTYallUSX W MPU H3YYCHUH IPYTUX Y4EOHBIX IMPEIMETOB,
NPOSIBJICHHSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMynMpoBaTh WX Ha s3BIKE
MaTEeMaTHKH ¥ CO3[aBaTh MaTEMaTUYECKHUE MOJENH, MPUMEHATh OCBOCHHBIN
MaTeMaTUYECKUW ammapar s pelleHHs [PAKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH MOyYE€HHBIEC PE3yIbTAThI.

OCHOBHbIE TMHUU COJEPKAHUS MPOrpaMMBbl 0 MaTeMaTuke B 5—9 kiaccax: «Hucna
¥ BBIUHCIEHUS», «AinreOpa» («AnreOpanveckue BBIPOKCHHS», «YPaBHEHUS U
HepaBeHCTBaY), «DyHKIMMY, «I'eomeTpus» («I eomerpudeckne GUrypsl 1 KX CBOWCTBAY,
«/3mepeHne TeoMETpHUYECKHX BEIUYWH»), «BeposSTHOCTh W CTaTUCTHKA.



JlaHHBIC TUHUW PA3BUBAIOTCS TMApAIUIEIBHO, KaXKIash B COOTBETCTBHUH C
COOCTBEHHOH JIOTUKOM, OJHAKO HE HE3aBUCUMO OJTHA OT JPYTOi, & B TECHOM KOHTAKTE U
B3aMMO/ICVICTBHH.

ConepkaHue MporpaMMbl MO0 MaTeMaTHKe, pachpeeiéHHOe 0 ToAaM O0y4YeHHs,
CTPYKTYpUPOBAaHO TaKHMM O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUITHATHLHBIM
BOMpocaM  o0ydaromiecss  oOpamfaanuch  HEOAHOKPAaTHO, dYTOOBI  OBIAJCHUE
MaTEeMAaTHUYECKUMU TIOHSATHSMH W HaBBIKAMH OCYIIECTBJUIOCH IOCIEAOBATEIbHO U
MOCTYIATEIbHO, C COOJIOJACHUEM TMPUHIIAIIA TIPEEMCTBCHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYyI0 CHCTEMY MAaTEMATHYECKUX MPEACTABICHUN OO0y4Yaromuxcs,
pacimmpsis U yrayomsis e€, o0pa3ys IpOYHbIE MHOKECTBCHHBIC CBSI3H.

B coorBerctBun ¢ ®I'OC OOO Maremarnka SIBISIETCS 00A3aTENbHBIM Y4€OHBIM
IpeaMEeTOM Ha YPOBHE OCHOBHOIrO o0Iero oopaszopanus. B 5—9 kiaccax maremaruka
TPaJUIIMOHHO U3YYaeTCsl B paMKaX CJIeIYIONUMX yueOHbIX KYpCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B /-9 kilaccax — KypcoB «AureOpay (BKJItOUas JIEMEHThI CTATUCTUKHU U
Teopun BeposATHOCcTer) u «l'eomerpusi». I[lporpammoili mTo MaremMaTHKe BBOJIUTCSA
CaMOCTOSITETIbHBIN Y4eOHbIN Kypc « BeposiTHOCTb M CTaTUCTUKAY.

OOrmiee 4MCIO YacoB, PEKOMEHIOBAHHBIX I M3ydeHHs MaTeMaTtuku (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOro oOrmiero oOpaszoBanus, — 952 wdaca: B 5 kiacce —
170 gacoB (5 yacoB B Heneno), B 6 kimacce — 170 yacos (5 yacoB B Hezelo), B 7 Kiacce —
204 yaca (6 gacoB B Henemo), B 8 kiacce — 204 yaca (6 yacoB B Heznemo), B 9 kiacce —
204 yaca (6 yacoB B HEZIEIHO).



IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHMUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyeHue MareMaTukud Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTIDKEHHE OOYYaroUIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX W MPEIMETHBIX
00pa30BaTENIbHBIX PE3yIHTATOB OCBOCHUS yUYEOHOTO MpEaMETA.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4yHOCTHBIE  pe3yJabTaTbl  OCBOGHHUS  NIPOrpaMMbl 1O  MaT€MaTuKe
XapaKTEepPU3YIOTCSL:

1) naTpuoOTHYECKOE BOCTIUTAHUE!

IPOSIBJICHUEM HMHTEpEca K MPOILJIOMY M HACTOSILEMY POCCUHUCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOIICHHUEM K JOCTUKEHHSIM POCCHUICKHMX MaTEMaTHUKOB U POCCHICKON
MaTEeMaTHYECKOM IIKOJIbI, K WCIOJIb30BAHUIO STUX JOCTHKCHHMHM B JAPYIHMX HAayKax U
NPUKJIAJHBIX cepax;

2) Tpa’kIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME!

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN TpakIaHUHA U Peain3alliy ero mpas,
MpEICTaBIIEHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, ABJCHUH, IPOLIEAYP IPAXKTaHCKOTO 00IIeCTBa (HApUMeED, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO JTHUYECKHX TMPOOJIeM, CBSI3aHHBIX C TMPAKTHYECKUM
MPUMEHEHUEM JIOCTMKEHHM HayKd, OCO3HAHMEM BAXXHOCTH MOPAIbHO-3TUYECKUX
MPUHLIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:!

YCTAaHOBKOW Ha AaKTHBHOE Yy4YacTHE€ B PpEUICHUWM [PAKTUYECKHX  3a1ay
MaTE€MaTU4YeCKOM  HANpaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTH  MAaTEMaTHYECKOIO
o0pa3oBaHMsT Ha NPOTSHKEHUM BCEM JKU3HM I YCHEIHOW NpPOPEeCCHOHATBLHOM
NESATENIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HaHHBIM BBIOOpPOM H
NOCTPOCHUEM HHJWBUAYaIbHOW TPACKTOPUU OOpA30BaHUS U IKU3HEHHBIX IUJIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYecKoe BOCITUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, pEIICHHH, pPaCCYKICHUH, YMEHHIO BHICTDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) EHHOCTH HAYYHOT O MO3HAHHUS

OpUEHTALIUEN B IEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAayUYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUA YeEJIOBEKa, MPHUPOAbI U OOIIECTBa,
NOHUMAaHHUEM MAaTeMaTH4YEeCKOM HayKH Kak c(epbl YeIOBEUECKON NesATENbHOCTH, STAloB
e€¢ pa3sBUTUA M 3HAYUMOCTH [UI pa3BUTUA LMBWINA3ALUU, OBJIAJACHUEM S3BIKOM
MaTeMaTUKM M MaTEeMAaTHUYECKOM KyJbTYpOM Kak CpeACTBOM IIO3HAHUA MU,
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OBJIaJCHUEM HpOCTCﬁIHHMH HaBBbIKaMH HCCHeﬂOBaTeHBCKOﬁ ACATCIBbHOCTH,

6) pusnyeckoe BocnmuTaHHe, (opMHUpPOBAHHE  KYJIbTYPbI  30pPOBbA W
IMOLMOHAJIBLHOI0 0JIaronoJIy4Yms:

TOTOBHOCTBIO MMPUMEHSITh MATEMAaTUUYECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 370pOBOr0o o0Opa3a >Ku3HU (370pOBOE MHTaHHUE, COATAHCUPOBAHHBIN PEKUM
3aHATUHN U OTJBIXA, PETyJsipHas pu3ndecKkasi akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HABBIKA
pediekcun, TpU3HAHMEM CBOETO IpaBa Ha OMMOKY U TaKOro e IpaBa JPYyroro
YEJI0BEKa,

7) 3K0JIOTHYEeCKOe BOCITUTAHNE!

OpUEHTAIlMell Ha NPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHUW 7 pElIeHUs 3ajad
B 00JIACTH COXPAHHOCTH OKPY’KaloIlel Cpebl, IIIaHUPOBAHUS MTOCTYIKOB U OLIEHKU HUX
BO3MOXXHBIX TOCIEACTBUI [JIl OKPYXKAIOIIEW Cpeabl, OCO3HAaHUEM TJ100aJbHOrO
XapakTepa IKOJIOTUUECKUX POOJIEM U MyTel UX pelieHus;

8) aganTanusi K M3MEHSIOIIAMCS YCTOBHSM CONMAIBHOI M NPHPOIHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOINPEAECIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4YE€pPE3 IMPaKTUYECKYIO JAESITEIIbHOCTb, B TOM YHUCJIE YMEHMHE
YUUTBCS Y JIPYTUX JIIOJEH, MPUOOpETaTh B COBMECTHON NIE€ATENbHOCTH HOBBIE 3HAHMUS,
HABbIKUA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO00XOIUMOCTBIO B (DOPMHPOBAHNUN HOBBIX 3HAHUHM, B TOM 4HUCIE (POPMYIUPOBATH
UJIEH, TOHATHUS, TUIIOTE3bl 00 0OBEKTAX M SIBJICHUSX, B TOM YHUCJE paHee HE W3BECTHBIX,
0CO3HaBaTh J1e(ULNTH COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE
pa3BHUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAalMIO, BOCIPUHUMATH CTPECCOBYHO
CUTYAIMIO KaK BbI30B, TPEOYIOIIMI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHHS
U elicTBus, (OpMYyJIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOSHMS IPOrpaMMbl IO MAaTEMATHKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus y oOyuaromerocss Oyayt chopMupoBaHbl METANpPeIMETHBIC PE3yJIbTaThl,
XapaKTEePU3YIOIIUECs OBJIAJCHUEM YHUBEPCAIbHBIMHU TO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMA ~ KOMMYHHKATHBHBIMH ~ JCHCTBUSMH W YHUBEPCAIbLHBIMHU
PETYISITUBHBIMU JACHUCTBUSMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBbIe JJoruueckue 1eMCTBUA:

BBIABJISITH W XapaKTepHU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMAaTHYECKHUX
00BEKTOB, TMOHSATUN, OTHOIIEHWH MEXIy MOHATHSIMHU, (HOPMYITHUPOBATH OMpPEACIICHUS
MOHATUHM, YCTAaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOAMMOTO aHaIN3a,;

BOCIIPUHUMATH, (HOPMYIUPOBATH M TPEOOPA3OBBIBATH CYKJIECHUS: YTBEPAUTEIIHHBIC



¥ OTpUIaTeIIbHbIC, EIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE,

BBISIBIISITh MATEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U W IMPOTHBOPEUUS
B (akTax, [aHHBIX, HaONIOJCHUSIX W YTBEPXKICHUSX, Mpemiaratb KpPUTEPHU
IS BBISIBIICHHSI 3aKOHOMEPHOCTEH M IPOTUBOPCUHIA;

JeNaTh BHIBOJIBI C KICTIOJIb30BAHHEM 3aKOHOB JIOTUKH, JISTYKTHBHBIX H HHTYKTHBHBIX
YMO3aKIIIOYCHUH, YMO3aKIIOYCHUH 110 aHAJIOTHU;

pa3duparh  JTOKa3aTeIbCTBA MATEMATUYCCKHX  YTBEpXKICHUH  (IpsMble U
OT TPOTUBHOIO), TMPOBOJIUTH CAMOCTOSTEIBHO  HECIIOKHBIE  JOKa3aTelIbCTBA
MaTeMaTU4eCKuX (HaKTOB, BBICTPAWBATH APTYMCHTAIMIO, MPHBOAWTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATh CHOCOO perieHusl y4eOHO# 3aaa4un (CpaBHUBATh HECKOJIbKO BapHaHTOB
peleHus, BHIOMpATh HanOoJIee MOIXOMSIINN ¢ YIETOM CAMOCTOSITEILHO BBIJICIICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBarebCKue 1eCTBUA:

WCITOJI30BaTh BOMPOCHI KaK HMCCJICAOBATECIbCKUA HWHCTPYMEHT TIO3HAHUS,
dbopMyIHpPOBaTh BOIPOCH], PUKCUPYIOITUE TPOTUBOPEUHE, TTPOOIEMY, CAMOCTOSITEIHLHO
yCTaHaBJIMBATh UCKOMOE M JaHHOE, (POpMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

MIPOBOJUTH 1O CAMOCTOSITEIHPHO COCTABICHHOMY TUIAHY HECIIOKHBINA IKCIICPUMEHT,
HEOOJIBITIIOE UCCIICIOBAHUE TI0 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHUYE€CKOT0 O0BEKTA,
3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITESILbHO  (pOPMYIMPOBATH OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIOEHUS, MCCIICIOBAHMS, OIICHUBATH JOCTOBEPHOCTh MOJYUEHHBIX
pEe3ybTaToOB, BHIBOJOB M 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKe BBIIBUTATh
MPEATOI0KEHUS O €r0 Pa3BUTHUHU B HOBBIX YCJIOBHUSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTh  MHGOpMAIMM,  JaHHBIX,
HEOOXOAMMBIX ISl pEILICHUS 3aJauH;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
UH(OPMAIUIO PA3IUYHBIX BUIOB U (POPM MPEACTABICHUS;

BbIOMpaTh (opMy NpeacTaBiieHus HHQOpPMAIMU U WLIIOCTPUPOBATH pElllaeMble
3aJauM CXeMaMH, JuarpaMMaMu, HHOW rpaduKoi U MX KOMOMHAIUSIMU,

OLIEHMBATh HAJE&KHOCTh MH(GOPMALIMU 10 KPUTEPUAM, MPEAJIOKEHHBIM yUUTElIeM
WK c(hOpMYIHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKATHMBHBIE YHHBEpPCAJIbHBbIE YYeOHbIE T1eHCTBUSI:

BOCIIPUHUMATh W (OPMYJIMpPOBAaTh CYKIEHHS B COOTBETCTBUU C YCJIOBUSIMU U
HEeJIAMU OOLIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
Y IMCBMEHHBIX TEKCTaX, JaBaTh MTOSICHEHUS 110 X0y PELIEHUS 3a/1a4i, KOMMEHTUPOBATh



MIOJTyYeHHBIN PE3ysIbTarT;

B Xojie OOCYXIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOH TEMBI,
npoOJIeMBbl, pelaeMol 3a/lady¥, BBICKA3bIBATh HJCH, HAICJICHHBIC HA TMOWCK pPEIICHHS,
COTMOCTABIISAITh CBOM CYXKIEHUS C CYXKICHUSMU JPYIHMX Y4YaCTHUKOB JHAJIoOra,
oOHapyKUBaTh Pa3IMuMe U CXOACTBO MO3UIHI, B KOPPEKTHON dopme GopMyInpoBaTh
pa3HorIacus, CBOU BO3PAXKEHHUS;

NPEJCTABIIATh PE3YNbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, WCCIeIOBaHUS,
MPOEKTa, CaMOCTOSATENBHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3amad
NPE3CHTAIlN U 0COOEHHOCTEH ayTUTOPHH;

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIIECTBAa KOMaHIHON ¥ MHIUBUAYAIbHON paboThI
IIPU pElICHUH YIeOHBIX MAaTeMAaTUYECKUX 3a]1a4;

NPUHUMATh II€b COBMECTHOM JESITENbHOCTH, IUJIAHUPOBATh OPTraHU3AIINIO
COBMECTHOW paboOThI, paclpenessTh BUbl paboT, 10roBapuBaThes, 00CYXKAATh MPOIECC
U pe3ynbTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYKACHHSA, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BBITIOJIHATH CBOKO YacTh PabOThl U KOOPIUHUPOBATH CBOH
JCHCTBHSI C APYTUMU YJI€HAMH KOMaH/IbI, OLICHUBATh KA4€CTBO CBOETO BKJIa/a B OOIIHIA
POAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUA.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YU4eOHbIE IeHCTBUA
Camoopranuszanmusi:

CaMOCTOSITEJIHO COCTABIISITh IUIAH, allTOPUTM peIleHHs 33a1aun (MM ero 4acrh),
BBIOMpATh CHOCOO PpEIIeHUs ¢ Y4YETOM HMMEIOIIUMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yYETOM
HOBOU UH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIaJETh CHOCOOAMM CaMOIIPOBEPKH, CaMOKOHTPOJISl Ipoliecca W pe3ylsibraTa
peLIeHNs] MaTEMaTUYECKOM 3a7auH;

MPENBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHHH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIECHHBIX
OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTaTa [JEATEIbHOCTH IIOCTABICHHOM LEIH MU
YCIOBUSIM, OOBSCHATH MPUYMHBI JOCTMKCHHSI WM HEIOCTIKEHHS LIeNTH, HaXOIUTh
OIIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI MO MAaTEMaTHKE MPEICTaBIICHBI
1o rojiaM oOy4eHHUs B CIEYIOLIMX pa3jieyaxX MporpaMMbl B paMKax OTAENIbHBIX YUeOHbIX
KypCcOB: B 5—6 kjaccax — Kypca «Martemarukay, B /—9 kjaccax — KypcoB «Anredpay,
«I"eomerpus», «BEpOSITHOCTD M CTATUCTHUKA.



OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 56 KJIACCAX

INOACHUTEJIBHAS 3AIIMCKA

[TpuoputeTHBIMU LIEASIMU 00Y4YEHUS MaTEMaTHKE B 5—6 Kiaccax sIBISIOTCS:

NpoJIOJDKeHNE (OPMUPOBAHKSI OCHOBHBIX MATEMATHYECKMX MOHITHH (WHCIIO,
BENIMUMHA, TeoMeTpuueckas ¢urypa), O0OECIEeUYHMBAIOIINX MPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATUUYECKOr0 00pa30BaHus 00y4arOIUXCs;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPUYECKMX CIOCOOHOCTEN OOydarommxcs,
NO3HABATEIbHOM AaKTUBHOCTH, HCCIENOBATEILCKUX YMEHHW, HMHTEpeca K H3YyYEHHUIO
MaTEMaTHKH;

NOJBEACHUE OOYyJarOIMMXCS Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3H MaTEMAaTHKU U OKPYKalOLIEro MUpa,

(GopmupoBaHue (QPYHKIIMOHAIBHONM MaTeMAaTUYECKOW TI'PAMOTHOCTU: YMEHHS
pacno3HaBaTh MaTEMaTHYECKUE OOBEKThl B pPEAIbHBIX KU3HEHHBIX CHUTYyalUsX,
IPUMEHATH OCBOCHHBIC YMEHHUS Uil PELICHHUsS NPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad,
UHTEPIIPETUPOBATh MOJYyYEHHbIE pE3ylbTaThl W OLEHUBAaTh HMX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLIHH.

OCHOBHbIE JMHHHM COJEp)KaHUS Kypca MaTeMaTHKd B 5—-0 Kimaccax —
apupMeTnueckass M TreoMeTpuuyecKas, KOTOpble pPa3BUBAIOTCSA NapajuIeibHO, Kaxaas
B COOTBETCTBUMU C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBUCHMO OJHA OT JPYIoH,
a B TECHOM KOHTAaKT€ M B3aMMOJEHCTBUU. Takke B Kypce MaTeMaTHUKU MPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMU aJireOpbl U ONMUCATEILHON CTaTUCTUKU.

N3ydyenue apupMeTHyeckoro marepuaia HAYMHAETCsl CO CUCTEMAaTU3allu U
pa3BUTHS 3HAHUW O HATYpaJIbHBIX YMCIAX, OJYYEHHBIX HA YPOBHE HAUaJbHOTO OOLIEro
oOpazoBanusa. Ilpu STOM COBEpIIEHCTBOBAHHWE BBIYUCIUTEIBHON TEXHUKH H
dbopMupoBaHHE HOBBIX TEOPETHMUECKMX 3HAHMM  codeTaeTcss C  pa3BUTHEM
BBIUMCIUTEIBHON KYJIBTYpPhl, B YAaCTHOCTH C OOyYE€HHEM MpPOCTEHIIUM MNpuémMam
NPUKUJIKA W OUEHKH pEe3yJIbTaTOB BbIYMCICHUN. M3ydeHue HaTypajdbHBIX 4YHCENT
MPOJOJIKAETCS B 6 Klacce 3HAKOMCTBOM C Ha4aJbHBIMU TOHSTHSMHU TEOPUU JTEITUMOCTH.

Hauano nzyuenust 0ObIKHOBEHHBIX U ICCATUYHBIX APOOEH OTHECEHO K S K1accy. ITo
NEPBBII ATal B OCBOEHUH JpOOEi, KOTaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UCSIMH,
MOHATUSIMU TeMbI. [Ipr 3TOM paccMoTpeHne OOBIKHOBEHHBIX Apo0Oei B MOJTHOM 00BEME
NPEIIIECTBYET M3YYEHHUIO NECATHYHBIX ApoOei, 4TO I11e1eco00pa3HO C TOYKU 3pEHUS
JIOTUKH M3JI0KEHUs YHCIOBOW JIMHUM, KOIJa MpaBuiia ACHCTBUNA C JECATHYHBIMU
Ipo0sIMU MOKHO OOOCHOBATh Y€ M3BECTHBIMU QJITOPUTMAMH BBITIOJHEHUS EUCTBUM
C OOBIKHOBEHHBIMU JApOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSMU PACHIUPUT
BO3MOYKHOCTHU i1l NOHMMAaHHs OOYyYarOIIMMMCS MPUKIAAHOIO MPUMEHEHHsS] HOBOU
3alUCH TNPU U3YYEHHHM JAPYTUX NOPEIMETOB W IMPU NPAKTUYECKOM HCIOJb30BAHMM.
K 6 xmaccy orTHec€H BTOpoil »Tam B HU3y4yeHUH JApoOeil, rae MPOUCXOIUT
COBEpIIICHCTBOBAaHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus IpoOei, 0CBOEHHE HOBBIX
BBIYMCIIMTEIBHBIX AJITOPUTMOB, OTTAYMBAHWUE TEXHUKU BBIYMCICHUM, B TOM YHCIIE
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3HAUYEHUW BBIPAXKCHUH, COIEpKAIMUX U OOBIKHOBEHHBIC, W JECATUYHBIE apoOH,
YCTaHOBJIICHUE CBSI3€H MEXIY HUMH, PACCMOTPEHUE MPUEMOB PEIIEHUS 3a7a4 Ha JPOOH.
B nHauane 6 kiacca NpoUCXOIUT 3HAKOMCTBO C MOHATHEM MPOIICHTA.

OcoOEHHOCTBIO U3YyYEHHUS MOJIOKUTEIBHBIX U OTPUIATEIbHBIX YUCEN SBISIETCS TO, YTO
OHH TaK)K€ MOTYT paccCMaTpUBATLCS B HECKOJIbKO 3TarnoB. B 6 kiacce B Havase mu3ydeHUs
Tembl «llonokuTenbHbIE U OTPUIIATENIBLHBIE YUCa» BblnesseTcs noarema «llenbie uncnay,
B paMKax KOTOpOM 3HAaKOMCTBO C OTPHUIATELHBIMH YHCIAMA U JCUCTBUSMU
C MOJIOXKUTEIILHBIMU U OTPULIATENIbHBIMU YHCIIAMU ITPOMCXOIUT HA OCHOBE COJIEPKATEIILHOTO
MOJIX0/AA. ITO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH O0YYaIOIIUXCSl MPAKTUUECKU
CO BCEMHU OCHOBHBIMU TMOHSTHUSIMM TEMbl, B TOM 4YHUCI€ U C TpaBHJIAMH 3HAKOB
IPH BBIMOJIHEHUH apu(PMETHUECKUX JeUCTBUI. V3ydeHne palioHaIbHbIX YHCEN Ha 3TOM He
3aKOHYMUTCA, a OyJIeT MPOIOJDKEHO B Kypce areOpsl 7 Kiacca.

[Ipn oOy4eHWM pEIICHWI0 TEKCTOBBIX 3alad B 5—6 Kiaccax HCIOIb3YIOTCS
apumeTrnaeckue mpuéMel perieHus. [Ipu oTpaboTKe BEIYHCIUTEIHHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1a4U CJICIYIOIINX BUOB: 33]]a4K HA JBUKECHUE,
Ha YacTH, Ha TIOKYMKH, Ha pPa0OTy U TPOU3BOJAUTEILHOCTD, HAa MPOIEHTHI, HA OTHOIIECHUS
u npornopuuu. OOyyaromuecss 3HAKOMSITCS ¢ MpuéMaMH pelieHHs 3a7ad rnepedopom
BO3MOXHBIX BapUaHTOB, y4arcs paboTaTh ¢ MH(pOpMAIIMEH, TIPe/ICTaBICHHONW B Qopme
Ta0JINILl UK AUArpaMM.

B nporpamme ydeOHOro kypca «MaTemaTukay MNpeaycMOTpeHO (OpMUPOBAHUE
MPOTEJIEBTUYECKUX aNreOpanuecKux MpecTaBiIeHu. bykBa Kak CHMBOJ HEKOTOPOTO
yyciia B 3aBUCUMOCTH OT MAaTEMaTHYeCKOr0 KOHTEKCTa BBOAMUTCSA IOCTEMEHHO.
bykBeHHass CHMBOJIMKA IIUPOKO HCHOIB3YETCS MPEXKAEC BCEro Ui 3alucCh OOIIUX
YTBEPKACHUN U MPeITI0OKeHUH, (OpMYyJl, B YaCTHOCTH JJIsI BRBIYUCIICHUSI TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD» YHUCTIA.

B nmporpamme yuebGHoro kypca «MaremaTuka» TpeAcTaBieHa HarIsgHas
reOMETpHUsi, HalpaBlieHHass Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUsI, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM ATall B MU3yYEHUU T€OMETPUH,
KOTOPbIA ~ OCYILECTBJISIETCA HAa  HATJSHO-IPAKTHYECKOM  YPOBHE,  ONMHUpaeTcs
Ha HarJBSIIHO-00pa3HOE MBINIICHUE OOyYarommxcsa. boibias poyib  OTBOAMTCS
MPAKTUIECKOMN NIeATEIHHOCTH, OTBITY, SKCIIEPUMEHTY, MojaenupoBanuto. O0yJaronmecs
3HAKOMSITCSI C TEOMETPUYECKUMH (PUrypaMy Ha TUIOCKOCTH U B TPOCTPAHCTBE, C HX
MPOCTEUIIMMU  KOH(PUTYpalusaMH, ydaTcsi Hu300pakaThb HMX Ha HEJIWHOBAHHOW U
KJIETYaToOM Oymare, pacCMaTpuBalOT MX MpOCTEHIne cBoWcTBa. B mporecce nzydeHus
HarJsIAHOM T€OMETPUHU 3HAHUSA, MOJYyYeHHBbIE OOyJarolMMHCS HAa YpOBHE HayajJbHOTO
o01rero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo yueOHOMY TJIaHy B 5—6 Kj1accax M3y4aeTcsi HHTETPUPOBAHHBIN MPEAMET
«MaremaTukay, KOTOpBIM BKJIIOYaeT apu(METHUYECKUM MaTepual U HarsAHYIo
TEOMETPHUIO, & TaKXKE IPOIEIEBTUUECKUE CBEICHUS U3 aIreOpbl, JIIEMEHTHI JIOTUKU U
HayaJla OMUCcaTebHON CTaTUCTUKHU.

OO6riee Ynco 4acoB, peKOMEHOBAHHBIX ISl U3ydeHus MaTeMatuku, — 340 gacos:
B 5 kimacce — 170 gacoB (5 yacoB B Henemo), B 6 kiacce — 170 gacos (5 yacoB B Hezelo).
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COAEPXAHUE OBYUYEHUA
5 KIIACC

HartypaJjbHble yHuCjIa M HYJIb

Harypanbnoe umcno. Psg nHarypambubix uwncen. Ywucmo 0. WM3obpaxenue
HATypaJIbHBIX YMCENl TOYKaMHU Ha KOOPAWHATHOW (YUCIIOBOM) MPSIMOH.

[lo3unmonHass cucrema cuMcieHus. PuMmckas HyMmepanmss Kak IpUMeEp
HEIO3UIIMOHHOW CUCTEMBI CUMCIICHUS. JleCATUYHAs CUCTEMA CUUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPaBHEHUE HATypaJbHBIX YHUCEI C HYJIEM.
Crioco6s! cpaBHeHUs. OKpyTIIEHUE HATYPATIbHBIX YHCE.

CrnoxeHrne HaTypajbHBIX YMCEN, CBOWCTBO HYJIS MPHU CIOKEHUU. BrlunTaHne Kak
nercTBre, 00paTHOE CIOXKEHHIO. Y MHOKEHUE HATypaJIbHBIX YHCEJ, CBOMCTBAa HYJIS U
CAUHUIIBI TpU YMHOXKEHUHU. JlemeHue Kak JedcTBHE, OOpaTHOE YMHOXXEHHUIO.
KoMmnoHeHThI 1eMCTBUM, CBSI3b MexAy HUMU. [IpoBepka pesynabTata apumMeTuyecKoro
neiictusi. [lepeMecTuTeIbHOE W COYETATENILHOEC CBOWMCTBA (3aKOHBI) CIIOXKCHHS |
YMHOKEHWSI, PACIPEICIINTEILHOE CBOWCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OykB Juisi 0OO3HAUYEHHsS HEWU3BECTHOTO KOMIIOHEHTa M 3alKCH
CBOMCTB apHU(PMETUUECKUX IEHCTBUM.

Jlenutenu v KpaTHBIE YKCIIA, PA3I0KEHHE Ha MHOXUTENM. [IpocTeie n cocTaBHbIE
yucna. [Ipusnaku nemumoctu Ha 2, 5, 10, 3, 9. /lenenne ¢ octatkoMm.

CrerneHp ¢ HaTypaJIbHBIM ITOKa3aTejaeM. 3alKiCh YHUCIA B BUJIE CYMMBI Pa3psiaHbIX
CJIaracMaiX.

UucnoBoe BbIpakeHHE. BhIYMCIEHNE 3HAYEHHMIM YMCIIOBBIX BBIPAXEHUW, MOPSAIOK
BBINIOJIHEHUSL JIelCcTBUN. lcnonp30BaHME NpPH BBIYMCICHUSAX NEPEMECTUTEIBHOTO H
COYETATENILHOTO CBOWCTB (3aKOHOB) CIIOXKEHHUS M YMHOXEHUSI, PaclpeAeIUTeIbHOTO
CBOMCTBAa YMHOKEHHS.

Apodu
[IpencraBnenue o ApoOM Kak CrocoOe 3amucy 4acTH BeMWYUHBL. OOBIKHOBEHHBIC

npobu. llpaBunbHble W HempaBuiibHBIE IpoOu. CMmemranHasi IpoOb, MPEACTABICHUE
CMEIIaHHOW ApOoOHM B BHIE HEMPABWILHOW IPOOM W BBIACIICHUE IICJION YacTH YuCia
U3 HENpaBWIbHOW npoOu. M3o00paxenue npoOelt TOYKaMH Ha YHWCJIOBOW MPSMOM.
OcHoBHOe cBo¥icTBO apobu. Cokparienne apobeii. [IpuBeaenue apodu K HOBOMY
3HameHaTteno. CpaBHEeHUE ApoOeil.

CrnoxxeHre W BBIUMTAHHUE ApoOEi. YMHOXEHWE U JeleHue ApoOeil, B3auMHO-
oOpatHble Tpodu. HaxoxaeHne 4acTu 1enoro u IeJioro Mo ero 4YacTH.

Hecstuunas 3amuchk npoOeit. I[lpemcraBnenue jgecsaTudHOW napoOu B BHUIE
0ObIKHOBEHHOI. M300pakeHne AeCATUYHBIX OpoOel TOYKaMU Ha YHUCIIOBOM MPSMOIA.
CpaBHeHUE ACCATUYHBIX IPOOEH.

ApudmMernyeckue NEeUCTBUS C IECATUYHBIMU Apo0siMu. OKpyriieHHe AeCSITUUHbIX
pooeii.
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PemieHne TeKCTOBBIX 33124

Pemenne TexkcTOBBIX 3amad apudMeTHuecKuM crocoboM. Perenwe mormdeckux
3amau. Pemienue 3amau mepeOOpoM BceX BO3MOKHBIX BapuaHTOB. lcmosb3oBaHue
P PEIICHUU 33]1a4y TAOIUI] U CXEM.

Pemienue 3a1a4, coaepkaiinx 3aBUCUMOCTH, CBSI3bIBAIOIME BEJIMUUHBI: CKOPOCTb,
BpEMsl, pACCTOAHHUE, II€HA, KOJWYECTBO, CTOMMOCTh. EJWHUIIBI M3MEPEHUS: MAacCCHhl,
00bEMa, 1IeHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXKAY CAUHUIIAMH U3MEPEHUS
Ka)KIOU BEJIMUNHEI.

Pelienrie OCHOBHBIX 3aJ1a4 Ha JIPOOH.

[IpeacraBneHre JaHHBIX B BUJI€ TAOIUI, CTOJIOYATHIX TUArPAMM.

Harnsinnasi reomerpust

Harnansele npencraBieHuss o pUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIyd, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, KpyT. YTou1. [IpAMoi, OCTpbIi, Tyron
Y Pa3BEPHYTHIN YTJIBI.

JlnuHa oOTpe3ka, METPUYECKHE €AWHUIIBI JUIMHBL. JJIMHA JIOMAaHOW, MEpUMETP
MHOT'OYT'OJIbHHKA. VI3MepeHne 1 MOCTPOEHUE YIiIOB C IOMOIIBI TPAHCIIOPTHUPA.

Harnansuele mnpexacraBieHus o (urypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBAAPAaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N300paxxenne ¢uryp, B TOM uucie Ha Kkieryatod Oymare. IlocTtpoenue
KOH(pUrypauuii u3 yacTell NpsaMon, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KileT4aTol Oymare.
Hcnons30BaHME CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIBHUKA, KBagpaTa.

[Inomanp MPSIMOYTOJIbHUKA U MHOT'OYT'OJIBHUKOB, COCTaBJIEHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM 4Hciie (Uryp, M300paxEHHBIX Ha KierdaTod Oymare.
EnuHubl u3mMepeHus miomaim.

Harngnsele npencraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJbHBIN
napasuiesnenumes], Kyo, MHororpanHuku. M3o0paxeHne npocTelmx MHOTOTPaHHUKOB.
Pa3Béprku kyba u napannenenumnena. Co3nanue Mojeneil MHOrOIrpaHHUKOB (U3 OyMmaru,
IPOBOJIOKH, TUIACTUJIMHA M IPYTUX MAaTEPUAIOB).

O0BEM MPSAMOYTOBHOTO TIapajuienenuneaa, kyoa. Enuanipl nsmepenus oobéma.

6 KJIACC

HartypajabHble yuciaa

Apudmernueckue JEHCTBHSIT C MHOTO3HAUHBIMU HATypaJbHBIMH  YHCJIAMHU.
UucroBbie BhIpOXECHUS, MOPSAIOK JCUCTBUM, MCMOJb30BaHUE CKOOOK. VMcmosib3oBaHue
IIPU  BBIYHCIICHUSX IIEPEMECTUTEIIBHOIO M COYETATEIIbHOI'O CBOWCTB CIIOKEHHS U
YMHOEHUS, PACHpPEAEIIUTEIBHOIO CBOWCTBA YMHOXKEHHs. OKpyrieHuEe HaTypaJbHbBIX
YHUCEIL.

JlenuTenu U KpaTHbIE YMCiIa, HAMOOJIBIIHNM 00N NeTUTENh 1 HAUMEHbIIIee o011ee
KpaTHoe. 1enMMOCTb CyMMBI U IIPOU3BEACHUA. [leeHne ¢ OCTaTKOM.
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Apodn
OObIKHOBEeHHas1 JApoOb, OCHOBHOE CBOMCTBO JApoOHM, COKpalleHue ApooOeit.

CpaBHeHME U yHopsiiouMBaHME [JpoOeil. PemieHue 3amad Ha HaXOXKIEHUE YacTU
OT IEeJIOr0 W LEJoro Imo ero 4yactd. JlpoOHoe 4Yuceiao Kak pe3ysbTaT JEeJICHHS.
[IpencraBnenne necATUYHON IpOOM B BHUAEC OOBIKHOBEHHOW IpOOM W BO3MOXKHOCTH
NpEICTaBICHUsI OOBIKHOBEHHOM IpoOu B BHUAE AecATUYHOW. JlecaTuyHbie npobu u
MeTpuyecKasi cucrtemMa Mep. ApudMeTHdyecKue ACUCTBUS M YHUCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

OtHouenue. JleneHue B JaHHOM OTHoLeHUH. Macitad, nponopuus. [lpumenenue
IIPONIOPLMI IIPU PELIECHUH 3a/1a4.

Ilonatre npoueHTa. BpluncieHne NpoLeHTa OT BEIMYUHBI U BEIUYUHBI 110 €&
NpOLEHTY. BpIpaxkeHue MNpOLEHTOB JeCATUYHBIMU JpoOsmu. Pemienune 3amau
Ha MPOLICHTHI. BhIpakeHNE OTHOIIEHNS BEIMYHUH B IIPOICHTAX.

IHonoxuTe/bHbIE M OTPULIATEIbHbIC YHCJIA

[lonoxurenbHble W oOTpunarenbHble yucha. Llenple uywmcma. Monynbs 4wucna,
reoMeTpudecKas HHTepIpeTamnus Moayis uncia. M3o0paxeHue uncen Ha KOOPAUHATHON
npsimod.  YwucnoBble npoMexyTku. CpaBHeHHE dYHCeNl. ApUPMETHUYECKHE AEUCTBUA
C IIOJIOXKUTEIIHBIMUA U OTPULIATEIIbHBIMUA YHUCIIAMH.

[IpsMoyroyibHass cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHATel TOYKH
Ha IUIOCKOCTH, abciucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

bykBeHHBbIE BbIpaKeHHs

[IpumeHeHue OyKB aJisi 3alMCH MAaTEMaTHYECKUX BBIPAXKEHUN W TPEIJIOKEHUH.
CpolicTBa apu(MeTUUYECKUX JeWUCTBUIl. DByKBEHHBIE BBIPAXKEHUS U  YHCIOBBIC
IIOJICTAHOBKHM. DyKBEHHBIE pABEHCTBA, HAXOXKIACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMynbl NMEepUMeTpa M IJIOWAAM MPSIMOYrOJIbHUKA, KBajpara, o0bEMa
napaJiesienuriesia u Kyoa.

Pemienue TeKCTOBBIX 33124

Pemienne TEKCTOBBIX 3a1ad apuMETHUYECKUM CIOcOOOM. PelieHne jgoruyeckux
3aj1a4. Pemenue 3amay nmepedopoM BceX BOZMOKHBIX BapHAHTOB.

Pemenue 3amgay, copeprKammmx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpEMsI, PaCCTOsIHUE, IICHA, KOJIMYECTBO, CTOUMOCTh, IPON3BOIUTEIIBHOCTD, BpeMsl, 00bEM
paboThl. EAUHUIIBI M3MEpPEHUsS: MacChl, CTOMMOCTH, PACCTOSHHS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €IMHUIIAMU U3MEPEHUS KaXKA0W BEIUUYHHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPLHUOHAIBHOCTHIO BEJIMYMH,
IIPOIICHTAMU; pEIIeHNEe OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

OneHka W TIPUKUIKA, OKpyryeHne pesynbrara. (CocraBieHne OYKBEHHBIX
BBIPQ)KEHUH 110 YCJIOBUIO 3a/1a4H.

[IpencraBnenue MaHHBIX C TOMOIIbIO Tabmun W auarpamMm. CronO4aTeie
JMarpaMMbl: YTEHHUE U NMOCTpoeHue. UTeHne KpyroBbIX Juarpamm.
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Harusanas reomerpust

Harnsnaeie npencraBieHus o purypax Ha TUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, yroij, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anmHoOe pacrionokeHue AByX MPSAMBIX Ha IUNIOCKOCTH, MapajuielIbHbIC MPSMBIE,
NEePIEHIUKYJIIPHBIE NpsMble. I3MepeHne pacCTOAHUI: MEXIY IBYMSI TOUKAMH, OT TOUKU
JI0 TPSIMOM, JJIMHA MaplIpyTa Ha KBaIpaTHOM CETKeE.

N3mepenne © MOCTPOEHHE YIVIOB C IOMOIIBK  TpaHCHOpPTHpa. Buabl
TPEYrOJIbHUKOB. OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIOYTOJbHBIA, paBHOOEAPEHHBIN,
PaBHOCTOPOHHUU. YeThIPEX YT OIbHUK, MPUMEPHI YETHIPEXYTOIbHUKOB. [IpIMOYTroNbHUK,
KBaJIpaT: WCIIOJIb30BAHWE CBOWCTB CTOPOH, YIJIOB, aAuaroHajnei. M3oOpaxkeHnwue
reOMeTpUYEeCKUX (UTyp Ha HEITMHOBAHHOM OyMare ¢ HCIOJIb30BaHUEM IHPKYJIS,
JMHENKU, yroJIbHUKA, TpaHcnoptupa. [loctpoeHus Ha kieTyaToil Oymare.

[lepumerp MHoOroyronbHuKa. [loHATHE TIOMAAM (QUTYPHI, €IUHULIBI U3MEPEHUS
wiom@aau. [pubnmxénHoe n3mepeHue miomaan GUryp, B TOM 4YKCIe Ha KBaJpaTHOM
cetke. [IpubnuxEnnoe u3mMepeHne IMHbI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CumMeTpus: [IEeHTpaJIbHAs!, OCEBasi U 3€pKAJIbHAsI CHMMETPUHU.

[TocTpoeHne cCUMMETPUYHBIX PUTYD.

Harnsgueie npeacraBieHus 0 TPOCTPAHCTBEHHBIX (PUTypax: napajiesienumnes, Kyo,
npu3Ma, nupaMmuaa, KOHyc, HUIMHAP, map u chepa. M3o0paxkeHrne mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, ITUJIMHAPA U KoHyca. Co3manue Mojiesei
POCTPAHCTBEHHBIX GUTYD (M3 OymMaru, MPOBOJIOKH, IJIACTUIIMHA U APYTHX MAaTCPHAIIOB).

[Tonarne o0BEMaA, emuHMIBI H3MEpeHUs o00bEMa. OO0BEM MPSAMOYTOJIHLHOTO
napajienenumesna, Kyoa.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pe3yJabTAaThl OCBOCHHS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 5 KJacce:

Yucsia ¥ BBIYMCTICHUA

[lonumMaTe U MPaBUIBHO YMOTPEOJSATH TEPMUHBI, CBSI3aHHBIE C HATYpaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMH.

CpaBHUBATh U YIOPSAIOYMBATh HATypalbHbIE YHCIA, CPAaBHMBATh B MPOCTEUIINX
Cilydasix OOBIKHOBEHHBIE IPOOH, TECATUUHBIE IPOOH.

COOTHOCHUTH TOYKY Ha KOOPIMHATHOM (YUCIOBO) MPSIMOM C COOTBETCTBYOIIUM €if
YUCIOM M W300pa)kaTh HATypaJIbHbIC YMCJIa TOYKAMHU HAa KOOPJIUHATHOW (YUCIIOBOIA)
IIPSIMO.

Boinonusate  apudMernueckre — JEWCTBUST € HATypaJbHBIMM  YHUCJIAMH,
C OOBIKHOBEHHBIMM JIPOOSIMU B IPOCTEUIINX CITydasiX.

BBINOIHATE NPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYMCICHUN.

OKpyrasaTh HaTypaabHbIE YUCIIA.
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Pemenue TeKCTOBLIX 3a1a4

Pemarhb TekcTtoBhle 3amaur  apu(METHUYECKHM CIOCOOOM H C TMOMOIIBIO
OpraHW30BaHHOI'0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemats 3amaum, coaepkaiiyie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTb,
BpEeMsI, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKUE 3aMUCH, CXEMbI, TaONUIbI, OO03HAUYECHUS TPU PEIICHUU
3a7a4.

[Tonp30BaThCsl OCHOBHBIMU €IWHHMIIAMH W3MEPEHHS: I[€HbI, MacChl, PacCTOSHHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU €UHUIIbI BEIMUUHBI YEpe3 APYTHeE.

W3BnekaTh, aHAIM3UPOBATh, OIEHWBATh HWH(OpPMAIMIO, TPEICTABICHHYIO
B TaOJyMIle, HA CTOJIOYATOM JuarpamMme, HHTEPIPETUPOBATh MPEACTaBICHHBIC JaHHBIE,
UCII0JIb30BaTh JJAHHBIC MPU PEIICHUH 3a/1a4.

Harasinnasi reomerpust

[Tonp30BaThCs r€OMETPUYECKUMH MTOHATHAMHA: TOUYKA, IIPsIMast, OTPE30K, JIyd, yrod,
MHOT'OYTOJIBHHK, OKPYKHOCTb, KPYT.

[IpuBomuTh mNpUMEpPbl OOBEKTOB OKPYKAIOLIETO0 MHpa, HUMEKIUX G(opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcmonp30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYKO C YIVIAMU: BEpIIMHA CTOPOHA,
C MHOTOYI'OJIbHUKAaMH: YroJl, BEpIINHA, CTOPOHA, JUAroHajb, C OKPYXHOCTBIO: PaJHNyC,
JUaMeTp, LEHTP.

N300paxkaTh U3y4yeHHbIE TeOMeTpUUecKre (GUTyphl HA HEJIMHOBAHHOM U KJIETYaTOU
Oymare ¢ MoMOILbIO IUPKYJIS U TUHEUKH.

Haxomute MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOUIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOT'O paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIBHUKA, KBaapara Uil HX
ITOCTPOEHHSI, BBIYUCIICHUS IO U TIEPUMETPA.

Boluucasate mepumeTp M IUIOIIAAL  KBajpara, MpsSMOYrojibHHUKa, (uryp,
COCTaBJICHHBIX U3 IPSAMOYTOJILHUKOB, B TOM uncie Guryp, n300paxEHHbIX Ha KIETYaTON
Oymare.

Ilonp30BaTbCs OCHOBHBIMM METPUYECKUMHU E€IUHULAMU HW3MEPEHUs JUJIMHBI,
IUIOLIA/IM; BBIPAXaTh OJJHU €UHULbI BEJIMYUHBI Yepe3 APYIHeE.

Pacno3naBarh mapasuienenuresni, KyO, HCHOJb30BaTh TEPMUHOJIOTHIO: BEPILIUHA,
pedpo rpanb, U3MEPEHUs, HAXOAUTh U3MEPEHUS Napajlieienumnena, Kyoa.

Boruncnate 00b€M  KyOa, mapaienenunena Mo 3aJaHHbBIM — M3MEPEHUSIM,
M0JIb30BaThCS €AMHUIIAMU U3MEpPEHHUs 00bEMA.

Pemate HecnokHbIE 3aJauM  HAa M3MEPEHUE TE€OMETPUYECKHUX  BEIMYUH
B [TPAKTUYECKUX CUTYyalUsX.
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[IpenmeTHBIE peE3yJabTATHI OCBOCHHS MPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 6 kJacce:

Ymuciia v BBIYHCICHUSA

3HaTh M TIOHMMATh TEPMHUHBI, CBSI3aHHBIE C PAa3JUYHBIMM BHJIAMH YHCEN H
CHoco0aMH WX 3aIiCH, MEePEXOIUTh (€CIM ATO BO3MOXHO) OT OJHOW (HDOPMBI 3aICH
YHCJIa K APYromu.

CpaBHUBATH U YIOPSAIOUMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JE€CATUYHBIE IPOOH,
CPaBHHUBAThH YUCJIA OJHOTO U Pa3HbIX 3HAKOB.

BbInonHATh, coueTas yCTHbIE U MIUCbMEHHBIE IPUEMBI, apU(PMETUUECKUE AEUCTBUS
C HaTypaJbHbIMU U ILEJIBIMH YMCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU,
IIOJIO)KUTEJIbHBIMU ¥ OTPULATENBHBIMA YHCIAMM.

BBIUMCIATE 3HAYEHUS YMCIIOBBIX BBIPAKEHUM, BBINOJHATH MPUKHUIKY U OLICHKY
pe3ynbTara BBIYUCICHHUM, BBINOJIHATH IPEOOpPAa30BaHUS UYMCIOBBIX BBIPAKEHUUN
Ha OCHOBE CBOMCTB apU(hMETUUYECKUX AECUCTBUII.

COOTHOCUTBH TOUKY Ha KOOPAMHATHOW MPSAMOM C COOTBETCTBYIOLIUM € YHCIIOM U
M300paXaTh YMCJIa TOUKAaMU Ha KOOPAMHATHOW MPSMOM, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCUTBH TOUYKH B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT ¢ KOOPAWHATAMU HTOU
TOYKH.

OKpyrasTh HeNble YKhciia U AECITUYHbIE APOOH, HAXOIUTh MPUOJIMKEHUS YUCEN.

YucsioBbie M 0yKBEHHbIC BbIPAKECHHUS

[TonumaTte U ymoTpeOJiATH TEPMHUHBI, CBSI3aHHBIC C 3alUCHI0 CTEIIEHU YHCIA,
HaXOJUTh KBaJpaT M KyO 4YHCIA, BBIYUCIISTH 3HAYCHUS YHUCIIOBBIX BBIPAXKCHUH,
coAepKalIuX CTEIICHHU.

[Tonp30BaThCsi TpU3HAKAMU JEITUMOCTH, PACKIAJbIBaTh HATypaJdbHbIC YHUCIA
Ha MPOCTHIC MHOKUTEIH.

[Tonp30BaThCs MacIITabOM, COCTABIISITH TIPOMOPIIUKA M OTHOIIIEHUS.

Ucnonw3oBaTh OyKBBI 111 OOO3HAYEHHUS YUCEN MPU 3aMUCU MATEeMaTHYECKHUX
BBIp@KEHUHN, COCTABIISITh OYKBEHHBIC BBIpAXEHUS U (POPMYIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BbIpa)XEHUH, OCYIECTRIISISI HEOOX OMMBIE TTOJACTAHOBKH M ITPEOOpa30BaHMUS.

HaxonuTe HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TekcToBbIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U APUPMETHUECKUM CITOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOILIEHHUEM, MPONOPLUMOHAIBHOCTHIO BEJIMYMH,
IPOLIEHTAMH, PelliaTh TP OCHOBHBIE 337a4M HA IPOOU U POLEHTHI.

Pewate 3amauu, coaepskaiiue 3aBUCUMOCTH, CBA3bIBAIOIINE BEIMYUHBI: CKOPOCTD,
BpeMs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOUMOCTbH, IPOU3BOAMTEILHOCTh, BpEMs,
o0bémMa paboThl, UCHOIB3YS apuPMeTHuecKue JEHCTBHS, OLEHKY, MNPHUKUAKY,
NI0JIb30BaThCS €AMHUIIAMYU U3MEPEHUSI COOTBETCTBYIOINX BEJIUYHH.

CocTaBisaTh OYKBEHHBIE BBIPAKEHUS IO YCIOBHIO 3aJa4H.
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W3BnekaTs nH(pOpMAIUIO, IPEICTABICHHYIO B TAOIHUIIaX, Ha TUHEIHON, cToIOYaTON
WM  KPYrOBOM  JuarpamMmax, HWHTEPOPETUPOBATH  IPEJICTABICHHBIE  JIAHHBIE,
MCIIOJIb30BATh JAHHBIEC MPU PEIICHUN 33a4.

[IpencraBnarh uHGOPMAIUIO C TOMOIILIO TaOJMIl, JMHEHHOW M CTOJOYaTOU
JTAArPaMM.

Harasianas reomerpust

[IpuBonuth npUMEpbl OOBEKTOB OKPYXKAIOMIETO MHUpa, HUMeEomux ¢GopMy
M3YYCHHBIX TEOMETPHUECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (UTYpP, TIPUMEPHI PaBHBIX
¥ CUMMETPUIHBIX QUTYD.

N300pakaTh ¢ MOMOIIBIO MUPKYJIS, JUHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHON U
KJIeT4aTol Oymare u3ydeHHbIE MIOCKHE TeoMeTpuyeckue (GUrypbl U KOHPUTYpaluH,
CUMMETPUYHBIEC (DUTYPBHI.

[Tonp30BaThCsl TEOMETPUUECKUMH TMOHSITUSMHU: PABEHCTBO (GUTYpP, CUMMETPHS,
VCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CUMMETPUEWU: OCh CHUMMETPHUH, LEHTP
CHUMMETPHUH.

Haxonuth BeIMYMHBI yTII0B U3MEPEHUEM C MIOMOIIBIO TPAHCTIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJIMYMHBI, TOJB30BAaThCS IMPHU PENICHUM 3aad TPaJTyCHOW MEpPOW VIJIOB,
pacIio3HaBaTh HA YEPTEXKAX OCTPBIM, IPAMOU, pa3BEPHYTHIA U TYIIOU YTJIbIL.

Bpruucnare UIMHY JIOMaHOW, IIEPUMETP MHOTOYIOJbHUKA, IOJIb30BaThCS
€OUHUIAMU W3MEPEHUS [UIMHBI, BBIPAXaTh OJHU €IAUHUILIBI M3MEPEHUs IJIMHBI 4Yepes
JpyTHE.

Haxonuth, ncnonb3ysi 4epTEXHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, JIJIMHY ITyTH HA KBAIPATHOU CETKE.

Boruucisats miiomaas GUryp, COCTaBI€HHBIX U3 MPSMOYTOJIBHUKOB, UCIOIB30BATh
pa3OueHue  Ha  MPSAMOYTOJIbHUKHM, Ha  paBHblie  (QUIYpHl,  JOCTpaWBaHUE
JI0 TPSAMOYTOJbHHUKA, TMOJIb30BATHCSA OCHOBHBIMHM E€IWHUIIAMU HW3MEPEHHS IUIOLIAIH,
BBIPAXKaTh OJIHU €MHUIbI U3MEPEHHUS TUIOIIAAN YEPE3 IPYTHUE.

Pacno3naBath Ha MOJENSAX M H300paXEHUSIX MUPAMHUAY, KOHYC, IWIUHID,
UCII0JIh30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, TpaHb, OCHOBaHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIETYATONU Oymare mpsiMOYTOJLHBIN MapauieIenuIIe]I.

Borauciasate 00bEM  MPAMOYTONBHOTO TMapajuiesienuneaa, KyOa, TOoJb30BaThCA
OCHOBHBIMU €JIMHUIIAMU U3MEPEHHS 00BhEMA,

Pemate HecnokHbple 3aJauM  HA HAXOXKICHUE TIE€OMETPUYECKHX BEIMYHMH
B IPAKTUYECKUX CUTYyAIUAX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
HaumenoBanue pazgena |KomuuecTtBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIILHOCTH 00y4YarOMIMXCs
(TeMbI) Kypca 4acoB COJIepKaHue
HatypanbHbie yucia. 43 JHecsatuunas Yurarh, 3aNUCHIBATH, CPABHUBATH HATypAJIbHbIC YUCTIA,

JlericTBUSA ¢ HATypAILHBIMU
YUCIIaMU

CUCTEMA CUUCIICHUS.
Psan HaTypansHBIX
YHUCEIL.
HarypanbHslii psn.
Yucno 0.
HarypanbHbie uncia
Ha KOOpAUHATHOU
IIPSIMOM.
CpaBHeHue,
OKpYTJICHUE

HaTypAJIbHBIX YUCEIN.

Apudmernueckue
JICUCTBUSI

C HATypaJIbHBIMU
yuciiamu. CBoicTBa
HYJISI TIPY CJIOKEHUN
Y YMHOXXECHUH,
CBOMCTBA €IUHUILIBI
MIPU YMHOKEHUHU.

npeajiaratb M 00Cy:KAaTh CIOCO0bI YIIOPSI0YMBAHUS YUCET.
MN300paxaTs KOOPIUHATHYIO IPSAMYIO, 0TMEYATh YHCIIA
TOYKAMH Ha KOOPIUHATHOU MPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccnenoBarh cBOlicTBa HaTypaibHOTO psina, urcen 0 u 1
IIPU CJIOKEHUU U YMHOKEHHU.

Hcnonb3oBaTh NPaBUII0 OKPYTJIEHUS HATYPAJIbHbBIX YUCEIL
BpinoiHATH apupMeTn4ecKue AeHCTBUS C HATYpaIbHbIMU
YHUCJIAMU, BBIYUCIAATH 3HAYCHUS YUCIIOBBIX BBIPAXKECHUMN

co CKOOKamH U 6e3 CKOOOK.

3anuceIBaTh NPOU3BEJACHNUE B BUJIE CTEIICHU, YUTATH
CTETICHH, HCIIOJIb30BATh TEPMHUHOJIOTHIO (OCHOBAHHUE,
MOKA3aTeNb), BBIYMCIATH 3HAYEHHUA CTEIICHEM.

BbINOJIHATH NPUKUAKY M OLEHKY 3HAUECHUN YUCIIOBBIX
BBIPQKCHUH, NPEAJIaraTb U NPUMEHATH NPUEMbI MIPOBEPKU
BBIYMCJICHU .

Hcnonb30BaTh NPU BHIYMCJICHUAX TTIEPEMECTUTEIILHOE U
COUYETATEIILHOE CBOMCTBA CIOKEHUSI U YMHOXKECHHS,
pacrpeeuTeIbHOE CBOMCTBO YMHOKEHUS;, (hOPMYJIUPOBATH
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IlepemecTurenbHOE
Y COUYETATEIbHOE
CBOMCTBA CIIOKEHUS
Y YMHOXKEHUS,
pacrpeaenuTebHOe
CBOMCTBO
YMHOXEHHUS.
Jlenutenu u
KpaTHBIE YUCIIA,
Pa3JIOKEHUE YnCclia
HA MHOXUTEIIA.
Jlenenue

¢ octarkoM. IIpocTeie
Y COCTaBHBIE YUCJIA.
[Ipu3Haku
JIEJTMMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HATypaJbHbIM
IOKa3aTeseM.
Yucnosble
BBIPAXKCHUS;
MOPSAZOK IE€UCTBHM.
Pemienune TekCTOBBIX
3a/1a4 Ha BCE
apupMeTHuIecKue

U PUMEHSITh MPaBUJIa IPeoOpa30BaHUS YUCIOBBIX
BBIPQ)KCHUI HAa OCHOBE CBOMCTB apu(PMETUUECKUX JCHCTBUIA.
HccnenoBarhb 4nCIIOBBIE 3aKOHOMEPHOCTH, BBIABUTATh H
000CHOBBIBATH I'MNOTE3bI, GOPMYJIHUPOBATH 0000IEHUA U
BBIBO/IbI 110 PE3YJIbTATaM MPOBEIEHHOTO UCCIIETOBAHUS.
D®opMyJIHPOBATH ONpeaeJIeHUsl ICTUTENS U KPAaTHOTO,
HA3BIBATh JICTIUTEIN U KPATHBIC YUCIA; PACIIO3HABATH
MPOCTHIE U COCTABHBIE YUCIA; (POPMYJIMPOBATH U
NPUMEHSTh NPU3HAKHU JIeIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJITOPUTM PA3JIOKECHUS YHUCIIA HA TPOCTHIE
MHOXUTEIN; HAXOAUTh OCTATKU OT JAEJICHUS U HETOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHMS

O HATypaJbHBIX YHCIIAX, IPUBOAUTH NMPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHMUS U OTPHUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpyupoBarhs MaTeMaTH4eCKHUe MPeAJI0KeHUS

C ITIOMOIIBIO CBSI30K «U», «HIIN», «ECIIH. .., TO...».

Pemars TekcTOBBIC 3a/1auu apU(HMETHIECKUM CITIOCOOOM,
HCIIO/Ib30BATH 3aBUCHMOCTH MEXTy BEJIMYMHAMH (CKOPOCTD,
BpEMsl, paCCTOSTHHE; IeHa, KOJIMIECTBO, CTOMMOCTb U JP.):
AHAJIM3UPOBATH U OCMBICIUBATH TEKCT 33]a4H,
nepegopMyJTHPOBATH YCIOBHE, U3BJIEKATHh HEOOXOANMBIE
JAaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIMUNHAMU,
CTPOUTH JIOTHYECKYIO LIEMIOYKY PACCYKIACHUN.
MoaeaupoBaTthb X0/ PEIIEHUS 3a/1a4U C HIOMOIIBIO PUCYHKA,
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JICHCTBUS,
Ha JIBHKCHHC U
MOKYIIKH

CXEMBI, TaOIUIIEL.

IIpuBoauTh, pa3dnpaTh, OLEHUBATH PA3JINYHbIC PELICHMS,
3aIMCH PEIIEHUN TEKCTOBBIX 33]1a4.

Kpuruyecku oueHUBATH MMOIYyYEHHBIN PE3yJIbTaT,
OCYLIECTBJIAAITb CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBUE YCIIOBUIO, HAXOAMTH OLINOKH.

PemaTs 3a1auu ¢ moMoUIbI0 Iepedopa BCEX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBHCH C HCTOPHEN pa3BUTHUS apU(PMETUKU

Harnsgnas reometpus.
JIMHUYU HA IJIOCKOCTH

12

Touka, nipsamas,
OTPE3O0K, JIYY.
Jlomanasl.
N3mepenne niHbl
OTpE3Ka,
METPUYECKHUE
CJIMHHUIIBI
VU3MEPEHHUS JJIUHBL.

OKpYXHOCTb U KpPYT.

[IpakTrueckas
pabora
«IlocTpoenue y3opa
U3 OKPYKHOCTEW».
VYron. Ipsamon,
OCTpBIN, TYIIOU U
Pa3BEPHYTHIN YIJIbL.
N3mepenue yrios.

Pacno3HaBaTh Ha yepTexkax, pUCyHKaxX, ONMUCHIBAT,
WCTIOJIb3YSl TEPMUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIy4,
yTOJI, JIOMaHyI0, OKPYKHOCTb.

Pacno3HaBaTh, NpUBOANTH NPUMeEPbI OOBEKTOB PEATBHOTO
MHUpa, UMEIOIUX (HOPMY U3YUCHHBIX (DUTYD, OLEHUBATH UX
JIMHENHBIE Pa3MEDBL.

HUcnonb30BaTh TMHEWKY U TPAHCHIOPTUP KAK MHCTPYMEHTHI
IUISL TIOCTPOEHUS U UBMEPEHHUS: U3MEPATH JUIMHY OTPE3Ka,
BEJIMUYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOM JUTMHBI, YTOJI,
3aJIJaHHOM BEJIMYMHBI;, OTKJIAAbIBATH IUPKYJIEM PAaBHBIE
OTPE3KH, CTPOUTH OKPYKHOCTh 33JJaHHOTO Paguyca.
N3006pakaTh KOHPUTYpAITUU TEOMETPUIECKUX PUTYp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEH HA HEJITMHOBAHHOM U
KJIETYaToOl Oymare; nmpeajiaratb, ONMCbIBATH U 00CYKIaTh
CIOCco0BbI, AT OPUTMBbI TIOCTPOCHHS.

Pacno3naBaTh ¥ H300paxaTh Ha HEJIMHOBAHHOU U
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[IpakTrueckas
pabota
«ITocTpoenue
YTJIOB»

KJIETYaTOM Oymare mpsiMOM, OCTPBbIi, TYIOU, pa3BEPHYTHIM
YIJIbl; CPABHUBATH YIJIBL.

BbI4ucasTh JJIMHBI OTPE3KOB, JIOMAaHbIX.

ITonnMaTh U HCIIO/IB30BATH NPH PEeLICHUH 32124
3aBHCUMOCTH MEXKY €IMHULIAMHA METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTbCS ¢ HEMETPUYECKUMU CUCTEMaMHU Mep;
BBIPAKATh JUIMHY B PAa3JIMYHBIX €IMHNALIAX U3MEPEHUS.
HccaenoBars Gurypsl u KOHGUTypaluu, UCIOIb3YsI

1M (poBbIE pecypchl

OOBIKHOBEHHBIE IPOOH

48

Jpo6s. [TpaBuiibHbIE
1 HEIIPaBUJIbHBIC
npoou. OCHOBHOE
CBOMCTBO JpOOH.
CpaBuenue apooeii.
Cnoxenue u
BBEIYMTAHHE
0OBIKHOBEHHBIX
npoOeii. CMelianHas
Ipo0Ob. YMHOXKEHUE
U JICIIeHNe
OOBIKHOBEHHBIX
JIpo0eii; B3aMMHO-
oOpaTHble APOOH.
Penienune TeKCTOBBIX
3aJ1a4, COACpIKaIIX
npobu. OCHOBHBIC

MonenaupoBathb B rpaduueckoi, mpeaMeTHoun dhopme,

C TIOMOIIIBIO0 KOMITbIOTEpA MOHSATHS U CBONCTBA, CBS3aHHbIC

C OOBIKHOBEHHOM JAPOOBIO.

YuraTh ¥ 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIOUMBAHUS TPOOCH.

N3006pakaTh OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJUHATHOM MPAMOM; UCHOJAb30BATH KOOPINHATHYIO
MPSAMYIO JIJIsl CPaBHEHUS TPpOOeEH.

@ opMyTHPOBATH, 3aNIUCHIBATH ¢ MOMOIIbI0 OYKB OCHOBHOC
CBOMCTBO OOBIKHOBEHHOM JIpOOH; MCMOJAB30BATh OCHOBHOE
CBOMCTBO JIPOOU IS COKPAIICHUS APOOEH U MPUBEICHU S
ApoOu K HOBOMY 3HaMEHATEJIIO.

IIpeacraBiasiTh CMENIAHHYIO IPOOH B BUIC HEPABUILHOU H
BBIJICIIATH LETYI0 YacTh YUCIIA U3 HEMPABUILHOM IPOOH.
BeinonnsaTs apudMeTnyeckue AeCTBUS

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHSTH CBOICTBA
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3a/1a4d Ha IpooOH.
[Ipumenenue OykB
TUTSL 3aITUCH
MaTEeMaTHYECKUX
BBIPAKECHUM U
MIPEIIOKEHUN

apu(pMETHIECKUX NEUCTBUM JIJIS pallMOHATH3AIIAN
BBIUHCIICHUH.
BoINOMHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BIYUCIICHUI;

npeaiaraTb ¥ NPUMEHATH NPUEMBI P OBEPKHU BHIUUCIICHUN.

IIpoBoauTh HCCIEA0BAHUSA CBOWCTB Ap0OEi, OMUpasiCh

Ha YHMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOILBIO
KOMITBIOTEPA).

Pacno3zHaBaTh NCTUHHBIE U JIOKHBIE BBICKA3BIBAHUS

0 IpOo0siX, NPUBOAUTH IPUMePbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS Y OTPHUIIAHUS BBICKA3bIBAHUM.

Pemarp TekcTOBBIE 331a4Uu, COAEPKAILUE IPOOHBIE JAHHBIE, U
3a/1a4M HA HAX0KJAECHUE YaCTH LEJIOr0 U LENOr0 0 €ro YacTH;
BBISIBJIATH MX CXOACTBA M Pa3/IHYHUA.

MonempoBaTth X011 peUICHUS 3a1a44 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOIUILIBI.

IIpuBoauTh, pa3doMpaTs, OLEHUBATH PA3JIUYHbBIC PEIICHHUS,
3aIMCH PELIEHUM TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBaTh MOJIYYEHHBIN PE3yJIbTaT,
OCYLIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSIsL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTb OLIMOKH.
3HAKOMUTBHCH C MCTOPHEN pa3BUTUS apUPMETUKH

Harysignas reometpus.
MHOTOyroJbHUKU

10

MHOroyroJjbHUKH.
YeTbIpEXYTrOJIbHUK,
IPSIMOYTOJIbHUK,
KBaJIpar.
[IpakTrueckas

OnuchIBaTh, MCNOJIB3YS TEPMUHOJIOTHIO, H300pakKATH

C TIOMOIIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIMPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoauTH NpUMePbI OOBEKTOB PEATLHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«Iloctpoenue
MPSIMOYTOJIbHUKA

C 3aJTaHHBIMH
CTOpOHAMH

Ha HEJIMHOBAaHHOU
oymare».
TpeyronbHUK.
Imomans n
[IepUMeTp
IPSIMOYTOJIbHUKA U
MHOTI'OYTI'OJIBHUKOB,
COCTABJICHHBIX U3
IPSAMOYTOJIbHUKOB,
€ AMHULIBI
WU3MEPEHUS
TUJIOLIIATH.
[lepumerp
MHOT'OYTOJIbBHHKA

TPEYroJIbHUKA, OLEHUBATh UX JTUHECUHBIE PA3MEDPBL.
Bb1uncJsTh. NEpUMETP TPEYT OJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTOYT'OJIbHHMKA; TUION[aJb IPAMOYTOJIbHUKA, KBaapaTa.
MN300paxkaTh OCTPOYTOJIBHBIE, TPIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouth Ha HEIMHOBAHHOW U KJIETYATON Oymare KBajpaT
MPSAMOYTOJIbHUK C 3aJJaHHBIMU JJIMHAMU CTOPOH.
HccienoBarsb CBOMCTBA NIPSIMOYTOJIBHUKA, KBApaTa MyTEM
AKCIIEPUMEHTA, HAOJIIOIEHUS, U3MEPEHUS, MOJEITUPOBAHUS;
CpaBHUBATh CBOMCTBA KBa/IpaTa U MPSMOYTOJIbHUKA.
KoncTpyupoBarhs MaTeMaTH4eCKHUE NMPeEAJI0KeHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIY, «1t000i». Pacno3naBarb
VICTUHHBIC U JIOXKHBIE BBICKAa3bIBAHUSI O MHOTOYTOJIbHUKAX,
NPUBOAUTH NPUMEPBI Y KOHTPIIPUMEPHI.

HccaenoBars 3aBHCMMOCTD TUIOMIAAN KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAPATHOM CETKU JJIsI TOCTPOCHUS
¢buryp; pa3ouBaThb NPSIMOYTOJIBLHUK HAa KBAJPATHI,
TPEYrOJIbHUKH, COCTABJATH (QUTYPBI U3 KBAJPATOB U
MPSIMOYTOJILHUKOB U HAXOJAHUTH UX TJIONIAdb, pa30UBaTh
GbuUryphl Ha IPSIMOYTOJILHUKU U KBAIPAThl U HAXOJUTh UX
MJI0IATb.

Boipakarb BeIMUYMHY IUIONIAM B PA3JIMYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKOW CUCTEMBI MEP, IOHUMATH U
HCIMOJIB30BATh 3AaBUCUMOCTH MEXIAY METPUUECKUMHU
€IMHUIIAMHU U3MEPEHUS TIJIOIIAIN.
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3HAKOMHTHCH ¢ IPUMepPaMH IPUMEHEeHH s TTONaAn U
NepUMETpa B MPAKTUYECKUX CUTYyalusaX. Pemars 3axaun

U3 peaIbHOM KU3HU, MPeAIaratb U 00CyK1aTh pa3inyHble
CIOCOObI peleHus 3a1a4

Jlecatuunbie 1podu

38

JlecaTrdHas 3anuch
npo0Oeii. CpaBHEHHE
JeCATHIHBIX
JpOOeii.

JlericTBus

C ICCATUYHBIMH
JPOOSIMU.
OxpyrieHue
JeCATHIHBIX
JpOOCH.

PenieHune TeKCTOBBIX
3a/1a4, CoIepKaIIUX
npoou. OCHOBHBIC
3aJ1a4M Ha IpoOu

IlpeacTaBiasiTh JECATUYHYIO I1p0OOh B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3AMUCHIBATH, CPABHUBATH JICCITUUHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIIOYMBAHUS JECATUUHBIX APOOEH.

N300paxkaTh AeCATUIHBIC IPOOH TOUKAMU Ha KOOPAMHATHON
IIPSMOM.

BbIABJIATH CX0ACTBA U Pa3JMuMsl MPABUIT apU(PMETHICCKUX
JEUCTBUM C HATYypaTbHBIMU YHCIAMU U IECSITUYHBIMU
IpOOSIMH, OOBACHSITH UX.

BoinoansaTes apudMeruueckue JeUCTBUS C TECATUUYHBIMU
IpOO0sSIMU; BBINOJHATH MPUKHUIAKY U OLIEHKY pe3yJibTaTa
BBIUMCJICHUM.

IIpumeHsATH cBOMicTBA apu(hMETUUECKUX ACHCTBUI

JUISL palldOHAJIM3AIIUM BEIYHCIICHU.

IIpyMeHSITH NPABUIIO OKPYIJIEHUS JECATUYHBIX APOOEH.
IIpoBoaAUTH HCCI€TIOBAHMS CBOMCTB JICCATUUHBIX JIpOOCH,
OMUPASICh HAa YUCIIOBBIC SKCIIEPUMEHTHI (B TOM UHCIIe

C MOMOIIBI0 KOMITBIOTEPA), BBIIBUTATH TMIOTE3bI U
MIPUBOJUTH UX 0OOCHOBAHMUSI.

Pacno3HaBaThb HCTHHHBIC U JIOKHBIE BBICKA3bIBaHHS

0 JIpo0siX, MPUBOAMTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUThH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUM.
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Pemath TeKCTOBBIC 331a4UH, COACpKAIUE APOOHBIC JTaHHbBIE, U
Ha HaXOKJEHHE YaCTH LIEJIOr0 U LIEJIOro 10 €ro YacTH;
BBIIBJISITH UX CXOACTBA U PA3JINYHSL.

MopnesmpoBaTh X0/ pELICHUS 33/1a4U C IOMOIIBIO PUCYHKA,
cxeMbl, Tabmuupl. [IlpuBoauTH, pa3ouparTh, OLIEHUBATH
pas3uyHbIE PELIEHUS, 3aMCH PEIICHUH TEKCTOBBIX 3a/1a4.
OnepupoBathb IpOOHBIMH YUCIIAMHU B PEATbHBIX KU3HEHHBIX
CUTYalHUsIX.

KpuTnueckn oueHuBaTh IOIYYEHHBIA PE3YIIbTAT,
OCYIIECTBJIATh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOIUThH OLIUOKHU.
3HAKOMUTBHCH C HCTOPHEN Pa3BUTHUS apUPMETUKA

Harmnsignast reomerpus.
Tena u purypsr
B IPOCTPAHCTBE

MHOrorpaHHuKH.
N3o6pakenue
MHOTOI'PaHHHUKOB.
Mopenu
IPOCTPAHCTBEHHBIX
TE.
[IpssMOyroJIbHBIN
napajuielieuIe,
KyO. Pa3BépTku kyda
U napajuiesienuIesa.
[IpakTrueckas
paborta «Pa3BépTka
KyOay.

O0BEM KyOa,

PacnosHaBaTh Ha yepTekax, pUCYHKaX, B OKPY KaloLeM
MHpe NPSIMOYTOJIbHBIN Mapajuienenumnen, Kyo,
MHOTOI'PaHHUKH, ONMUCHIBATH, HCIOJIb3YS TEPMHUHOJIOT HIO,
OLICHMBATDb JIMHEIHBIE Pa3MEpBHl.

IIpuBoauTh NpUMepbl OOBEKTOB PEATHHOI'0 MUPA, UMEIOIINUX
(dbopMy MHOTOrpaHHUKA, TPSIMOYTOJILHOTO MapajliesienuIea,
KyOa.

M3006pakath kKy0 Ha KieT4aTON Oymare.

HccaenoBarh cBolicTBa Ky0a, MPsIMOYTOJIBHOTO
napaJuiesienuie;a, MHOrOrpaHHUKOB, UCTIONb3YsI MOJIEIH.
PacnoznaBaTh M n300paxaThb pa3BEPTKU Kyda 1
napayenenumnena. MoaeaupoBaTh Ky0 U napajiesenunes
u3 Oymaru v npoyux MaTepuasioB, 00BSICHATH CIIOCO0D
MOJEJIMPOBAHUS.
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PSIMOYTOJILHOT O
napasuienenumeaa

HaxonuTs n3mepeHus, BBIMUCIATH IUIOLAAb TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBHOTO MapalieIenunea;
HCCIIe10BATh 3aBUCHMOCTh 00bEMa Ky0a OT IJTUHBI €ro
pebpa, BBIABUTaTh U 000CHOBBLIBATH I'UIIOTE3Y.
Hao6uaoaaTs 1 NPpOBOANTH AHAJIOTHU MEXAY MOHATUSIMU
IJIOMIAAN U 00bEMa, IEpUMETpa U IJIOMIAU TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

O MHOTOT'PAaHHHKAX, MPUBOAUTH NMPUMeEPbI U KOHTPIIPHUMEPHI,
CTPOMTH BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUMH.
PemaTh 3aga4u U3 peanbHOM )KU3HU

[ToBTOpEHUE 1 00001IEHNE

10

[loBTOpEHNE
OCHOBHBIX ITOHSITHHN
1 METOJIOB Kypca

5 kitacca,
000011ICHNE 3HAHUI

BbruncjsTh 3HaYEHUS BBIPAKEHNM, COACPKAIINX
HaTypaJIbHbIE YUCIIa, OOBIKHOBEHHBIE U AECATUYHBIE JPOOH,
BBITIOJIHATH IPE0OPa30BaHUS YHCET.

Br10MpaTh criocod cpaBHEHUS YNCEN, BBIYMCICHUMN,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX NEUCTBUM

JUTSL PALIMOHAJIN3ALUY BBIYHCIICHUN.

OcyiecTBJISATH CAMOKOHTPOJIb BBIMOJIHAEMBIX JEUCTBUN U
CaMOIIPOBEPKY PE3yNbTATa BEIYUCICHUM.

Pewmiare 3a7aum 13 peanbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA U PELICHUS 33134 U3 IPYTrux
y4€OHBIX TPEAMETOB.

Pemars 3aga4u pasHbIMH C1IOCO0AMH, CPABHUBATD -
CIoco0bl pelICHUs 3a]a4H, BLIONPATh PALMOHAJIbHbII
CIocod

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI' PAMME

170
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6 KJIACC

HaumenoBanue pazgena KonuuectBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIILHOCTH 00yUYaronXcs
(TeMbI) Kypca 4acoB COJIepKaHue
HatypanbHble uncna 30 Apudmernueckue BbInoJgHATH apuMeTHdeckne JeicTBUS ¢ MHOTO3HAYHBIMU
NEeNCTBUS HaATypaJbHBIMHU YHUCIIAMU, HAXOAUTH 3HAYEHUSI YHCIIOBBIX
C MHOTO3HaYHBIMHU BBIpAKEHUHN CO CKOOKaMH U 06€3 CKOOOK; BBIYHCIATH
HaTypaJlbHBIMU 3HAYEHUS] BHIPAKCHUHN, COIEpKAIIUX CTEIICHHU.
yyciaaMu. Yuciossle | BbINOJHATH NPUKHUAKY U OLEHKY 3HAYCHUI YHCIIOBBIX
BBIPAXKCHUS, BBIpQXKCHUH, MPUMEHSATH MPUEMBI IPOBEPKH PE3yJIbTaTa.
NOPSZIOK JEHCTBUH, Hcnmoab30BaTh NPU BBIYUCIAECHUSIX IEPEMECTUTEIBHOE U
UCIIOJIb30BaHUE COYETATENbHOE CBOMCTBA CIOKEHUS U YMHOKEHUS,

cko0ok. OkpyryieHue
HaTypaJbHBIX YHCEIL
JlenuTenu u KpaTHbIE
yycia, HanOOIbIINN
o0 neIuTEND U
HauMeEHBIIIee 00I1Iee
KpaTHoe.

J1enmMoCTh CyMMBI U
MIPOU3BECHMUSI.
Henenue

C OCTaTKOM.
Penienue TeKCTOBBIX
3a7a4

pacnpeeanTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIOKEHMSI, CBOMCTBA apu(PMETUUECKUX JICHCTBUM.
HccaenoBarh yncaoBbie 3aKOHOMEPHOCTH, MPOBOJIUTH
YUCJIOBbIE SKCIIEPUMEHTHI, BHIIBUTATH H 000CHOBBIBATH
THIOTE3bI.

DopMyJTHPOBATH ONpeIeJeHUs] ICJIUTEI U KPaTHOTO,
HaMOOJIBIIIETO OOIIETO JACIUTENS U HAMMEHBIIIETO O0IIET0o
KpaTHOTO, IIPOCTOr'0 U COCTAaBHOT'O YMCEJI; UCIIOJIb30BATh 3TH
MOHSITUSI TIPU PELICHUHU 3a7a4.

IIpuMeHATH AJITOPUTMBI BHIYUCIECHUS! HAUOOJBIIETO OOIIEro
JEJIUTENS 1 HAUMEHbBIIIEro O0LIero KpaTHOrO JBYX YHCET,
JITOPUTM Pa3NIOAKEHUS YHCIIa HA IPOCThIE MHOKUTEIIH.
HcceaenoBarh yciioBus 1eIUMOCTUA Ha 4 1 6.

HccaenoBarp, 00cyx1aTh, GOpMYyIUpPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YUCEJI, IBYX HEUETHBIX YHCIIE, YETHOTO U
HEUYETHOTO YHCEII.

HccaenoBarb CBOMCTBA ICIMMOCTHA CYMMBI U IPOU3BEICHUS
YHCEI.

IIpuBoaAMTH MPUMEPHI YKCEN C 33JTAHHBIMUA CBOMCTBAMU,
Pacno3HaBaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBax 4YHUCEJI, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS
C IIOMOIIIBIO0 KOHTPIIPUMEPOB.

KoncrpyupoBarb MaTeMaTu4ecKHe Mpeai0KeHUus

C IOMOIBIO CBSI30K «H», «UJIMY, «ECIIH. .., TO...».

PemaThb TeKCTOBBIC 3a74a4H, BKIIOUAIOIIUEC TOHATHS
JIEIUMOCTH, apu(PMETUUECKUM CIIOCOOOM, HCIOJIb30BAThH
nepedop BceX BO3MOXKHBIX BApUAHTOB.

MoneaupoBaTh X0/ pEIICHUS 3aJ]a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTh, pa3oMpaTs, OLEHUBATDH PA3JTUYHbBIC PEIICHHUS,
3aIllUCHU PEIICHUN TEKCTOBBIX 3a]1a4.

Kpurnuyecku oueHUBaTh MOJIYYEHHBIA PE3YJIbTAT, HAXOIUTh
OIMOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsgnas reometpus.
[IpsimbIE HA TUIOCKOCTH

IlepieHAUKyIISIpHBIE
MpsSMBIE.
[TapannensHbie
MpsSMBIE.
PaccrosiHue mexay

Pacno3sHaBarh Ha yepTexkax, pUCyHKax Cllydyan B3aUMHOTO
PACIIONIOKEHUS ABYX MPSIMBIX.

N300paxaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTOM Oymare JBe MepeceKarouecs
MPSAMBIE, ABE MAPAIUICIbHBIC NPSIMBIE, CTPOUTH MPSIMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH 0 NPSIMOH,
JUIMHA MapuipyTa

Ha KBaJpPaTHOU CETKE

MEPIEHINKYJIIPHYIO JaHHOM.

IIpuBoaUTH NpUMepPHI APATUICIBHOCTH U
NEPIEHANKYJIIPHOCTH NPSMBIX B IIPOCTPAHCTBE.
PacnosHaBaTh B MHOIOYIOJIBHUKAX NEPIEHANKYISIPHBIE U
napajuiesibHble CTOPOHBI. M300paxkaTh MHOTOYT OJIbBHUKN

C IapaJUIECIbHBIMU, NIEPIIEHINKYJIIPHBIMA CTOPOHAMM.
Haxoaurthb paccTosiHre MEXAY ABYMS TOYKAMH, OT TOUKH
110 IPSAMOM, JUTMHY IIyTH HAa KBA/IPATHOM CETKE, B TOM YHCIIE
UCHOJIb3Ys HU(PPOBBIE PECYPCHI

J{pobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaIleHue apooei.
CpaBHeHue u
YIOPSIOYNBAHUE
TpoOei.
JlecaTuunble 1podu
U METpHYecKas
CUCTEMa Mep.
Apudpmernueckue
JICUCTBUSI

¢ OOBLIKHOBEHHELIMU
U IECATUYHBIMU
JTPOOSIMHU.
OTHoOIICHHE.
Jlenenue B JTaHHOM

CpaBHUBATH U YHOPSA0YHUBATH JIPOOH, BLIOMPATH CNOCO0
CpaBHEHUS IPOOEH.

IIpeacraBasiTh AecATHYHBIE APOOU B BUAE OOBIKHOBEHHBIX
npo0eii 1 0OOBIKHOBEHHBIE B BUE JACCATUYHBIX, HCIOJIb30BATH
IKBUBAJIEHTHbIE MPeACTABJIEHUs IPOOHBIX YHUCEIT ITPU UX
CpaBHEHUU, MPpHU BbluuCcIeHUAX. Mcmob30BaTh JICCATUYHBIC
Ipo0u npu npeoOpa3oBaHUU BEJIMUYUH B METPUUYECKON
CHUCTEME MeEP.

BoinonnaTs apudMeTnyeckue AeCTBUSA

C OOBIKHOBEHHBIMU U JICCATHYHBIMH JIPOOSMHU.

BobruncjasiTh 3HaUEHUS BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JACCATUYHBIE JPOOH, BHITIOIHSITH
npeoOpazoBaHus 1podeii, BLIOMPATH CMOC00, MPUMEHATH
cBOlicTBa apu(PMETUUECKUX JACHCTBUN JIJIs1 paliOHATU3aIMN
BBIYMCJICHUH.

CocTaBJsATh OTHOIIEHUS U MPONOPIUU, HAXOAUTh
OTHOILICHUE BEJIMYMH, JICJIUTh BEJIMUYUHY B JAHHOM
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OTHOIIICHUH.
Macira0,
MPOTOPIHAL.
[TonsiTe npolneHTa.
Brruuciaenue
MpOLICHTA

OT BEJIMYUHBI U
BEJIMUMHEI 110 €€
MPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, COJIepKaIInX
IpOoOH U MPOLEHTHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTUHBI OKPYKHOCTH
K €€ 1uaMeTpy»

OTHOILICHUH.
Haxoauth 3KCIIEPUMEHTAJBHBIM IIYTéM OTHOLIECHUE JITTUHBI
OKPY’KHOCTHU K €€ 1UaMeTpy.

HNuTepnperupoBarh MacmTad Kak OTHOIIICHUE BEJIMYHH,
HAXOJUTh MacIlITad TUIaHa, KapThl U BBIYUCISATH PACCTOSHUS,
UCIIOJIb3Yys MacITa.

OO0BSACHATH, UTO TAKOE MPOLIEHT, YIOTPEOISATH O0OPOTHI PEUH
CO CIIOBOM «IIPOILICHT». BbIpaskaTh MPOLICHTHI B APOOSIX U
IpoOU B MPOIEHTAX, OTHOILIICHHUE IBYX BEJIMYUH B MPOIICHTAX.
BpI4uCasITh TPOLICHT OT YKCIIA U YUCJIO IO €r0 MPOLICHTY.
Oxpyrasth ApoOu U MPOLEHTHI, HAXOAUTH TPUOTHKCHUS
quced.

Pemarsb 3aga4um Ha 4acTH, TPOLIEHTHI, IPOMOPLUH,

Ha HaXOXKJCHHE qpoOu (IIPOIICHTA) OT BEJMYHMHBI H BETUIHHBI
o e€ 1pobu (mporeHty), Apodu (MPoIEeHTa), KOTOPbIi
COCTABJIAET OJIHA BeJIMUMHA OT Apyrou. IlpuBoaurs,
pa3oupaTh, OLEHMBATDH PA3JIUYHBIC PELICHUS, 3aIIUCH
PEIICHUI TEKCTOBBIX 3a]1a4.

N3Biaexats uHGOpMALMIO U3 TAOTUIl U TUArpamMM,
WHTEPIPETUPOBATH TAOJTUYHBIC JaHHBIE,

OTIpeeIIATh HauOOoJIbIlIee U HAUMEHbIIIEEe

13 MPEJICTABICHHBIX JAHHBIX

Harysignas reometpus.
Cummerpus

OceBast cuMMeTpus.
[lenTpanbHas
CUMMETpHS.

Pacno3HaBaTh Ha yepTekax U M300paKEHUSIX, H300pPaKaATh
OT PYKH, CTPOUTH C IOMOIIBIO UHCTPYMEHTOB (pUTypy
(oTpe3ok, ToMaHyr0, TPEYTOJIBHHK, MPSIMOYTOJIBHHK,

31



[TocTtpoenue
CUMMETPHUYHBIX
buryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSI.
CummeTpus

B IIPOCTPAHCTBE

OKPYXHOCTb), CHMMETPUYHYIO TaHHOH OTHOCUTEIBHO
IIPSAMOM, TOYKHU.

HaxoauTs npuMepbl CUMMETPUU B OKPYXKAOIIEM MUPE.
MonesmnpoBatp 13 Oymaru ABe QUIypbl, CHMMETPUYHBIE
OTHOCUTEJIBHO NIPSIMOi; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UT'ypaluu, UCIOJIb3YysI CBOMCTBO CHMMETPHH, B TOM
YHUCJIEe ¢ TOMOILIBIO IU(PPOBBIX PECYPCOB.

HccnenoBarh CBOMCTBA U3YYEHHBIX (DUTYP, CBA3aHHBIE

C CUMMETpPHEH, UCIIOJIb3Ys SKCIIEPUMEHT, HAOIIOEHHE,
MOJEIIMPOBAHUE.

O00CcHOBBIBATH, ONPOBEPraTh C NOMOIIBI KOHTPIIPUMEPOB
YTBEPKIAEHUSI O CHMMETPUU (PUTYp

BoipakeHust ¢ OyKBamu

[IpumeneHue OykB
JUTS 3aIUCH
MaTEMaTUYECKHUX
BBIPAXCHUH U
IIPEJIOKECHU M.
bykBeHHbIE
BBIPAXKECHHUS U
YUCJIOBBIE
MOJICTAHOBKH.
byxBeHHbIE
PABEHCTBA,
HAaXOXJICHHE
HEN3BECTHOIO

Hcnonb3oBaTh OyKBbI 111 0003HAYEHHS YHCET, IIPH 3aITUCH
MaTEMaTUYECKUX YTBEPKACHUM, COCTABIATh OYKBEHHBIE
BBIPAYKEHUS 10 YCIOBUIO 3a/1a4U.

HccnenoBars HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl UX 3aIKCH.

BbruncasiTh 4nciioBoe 3HaYeHUE OYKBEHHOTO BBIPAKEHUS
MpY 33JaHHBIX 3HAYEHUSAX OYKB.

3anuceiBaTh GOPMYJIBI: IEPUMETPA U TUIOIIAIH
PSMOYTOJIbHUKA, KBAAPATa; JIIMHBI OKPYXHOCTH, IUTOIIAN
KpYTa; BHIIOJHATH BHIYUCIEHHUS 110 3TUM (HopMyIiam.
CocraBasTs (OpMYyJIbl, BIPAXKAOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHUE; LIE€HA,
KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTENILHOCTh, BpeMsl, 00BEM
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KOMITOHEHTA. paloThI; BHIMOJIHITH BBIYUCICHUS IO TUM (POPMYIIaM.
dopmyibl HaxonuTh HEN3BECTHBI KOMIIOHEHT aprU(METHIECKOTO
JIEUCTBUA
Harnsanas reomerpust. 14 YeThIpEXYrONbHUK, N300paxkaTh Ha HETMHOBAHHOW U KJIETYATOM Oymare
@urypsl Ha INIOCKOCTH IPUMEPBI C MCMOJb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTBIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKY C 33JJaHHBIMU CBOWCTBAMM
[IpsAMOYTOJIbHUK, C MapaJuIeJIbHBIMU, IIEPIICHINKYIISIPHBIMH, PAaBHBIMU

KBaJpar: CBONCTBA
CTOpOH, YTJIOB,
JuaroHa’seu.
N3mepenue yrios.
Bunanr

TPEYT OJIbHUKOB.
[lepumerp
MHOT'OYT'OJIBHUKA.
[Tnomans Gurypsi.
dopmybl
nepuMeTpa u
101N
MPSMOYTOJIbHUKA.
[Tpubnmxénnoe
WU3MEPEHUE TIJIOIIAIN
duryp.
IIpakTuueckas

CTOpPOHaMHU, MPSMBIMH YTJIaMH U JIp., paBHOOEIPEHHBIN
TpeyroiapHuk. Ilpepyarars u 00CykKaaTb Cocoobl,
AJITOPUTMbI ITOCTPOCHUS.

HccnenoBarsh, UCNONb3ys SKCIIEPUMEHT, HAOIIOICHNUE,
MOJENNPOBAHNUE, CBOMCTBA IPSIMOYTOJIbHUKA, KBA/IpaTa,
pa30ouBaTh Ha TPeYroJbHUKH. OOOCHOBBIBATH, ONPOBEPraTh
C IOMOILBIO KOHTPIIPUMEPOB YTBEPKIACHHUS

O NPAMOYIOJILHUKE, KBaJpaTe, paclo3HaBaTh BEPHBIC U
HEBEPHBIC YTBEPKIACHUS.

HN3mepsATH ¥ CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIbI,

B TOM YHCJIE B MHOTOYTI'OJIbHUKE, CPABHUBATH YIJIb;
pacno3HaBaTh OCTpbIE, IIPSAMBIE, TYIIbIE, PA3BEPHYTHIE YIIBIL.
Pacno3naBarh, n1300paxarb OCTPOYTOJIbHBIN, IPSIMO-

YT OJIbHBIN, TYMOYTOJbHBIN, paBHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYIOJIbHUKMU.

BopryucasiTb nEpUMETP MHOTOYTOJIBHHKA, THIOIIA/Ib
MHOTOYTOJIbHHKA pa30MEeHUEM Ha MPSMOYT OJIbHUKH,

33



pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, HCTIOJIB30BATh METPUICCKUE €AMHUITBI
MU3MEPEHUS JJIMHBI U TUIOLIAH.

HNcnonb3oBaTh NPUOIMAKEHHOE U3MEPEHNe IJIUH U
IJIOLIAIeH Ha KiIeTyaTon Oymare, puOIMAKEHHOE H3MEPEHHE
JUTMHBI OKPYXHOCTH, ILJIOIIAU Kpyra

[lo10)KUTEILHBIE U

OTPULATCIIBbHBIC Y CJIa

40

Lleabie uncna.
Monaynb uncia,
reoMeTprudecKas
WHTEpIIpeTaus
Moyisi. YucinoBblie
MIPOMEKYTKH.
[TonoxxurteabHbIC U
OTpHUIIATEIbLHbIC
yucia. CpaBHEHHE
TIOJIOKUTEIBHBIX U
OTPUIIATEIbHBIX
YHCEI.
Apudmernueckue
JIeHCTBUS

C TIOJIOKUTEIHLHBIMU
U OTpULIATEITHHBIMHU
YHUCJIaMH.

Penienne TeKCTOBBIX
3aga4

IIpuBoaAMTH MPUMEPBbI HCITOIB30BAHUS B PEATBHON KU3HU
MTOJIOKUTEIBHBIX U OTPULIATENBHBIX YHCE.

MN300paxaTh 1eabie YUCTa, MOJ0KUTEIBHBIEC U
OTPULIATEIBHBIC YMCIIA TOUKAMU HA YUCIIOBOU MIPSAMOM,
HCIOJIB30BATh YHCJIOBYIO MIPAMYIO JIJII CPABHEHUS YHCEIL.
IIpuMeHATH IpaBUJIa CPABHEHHUS, YIIOPSAA0YMBATH 1ICJIbIC
YHCJIa; HAXOAMTh MOJYJIb YHCIIA.

DopMyJIMPOBATH IPABWJIA BEIYUCIICHHS C MOJ0KUTEIbHBIMU
Y OTPULIATEILHBIMU YUCIaMU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAKECHUM, COAEPKAIUX JCUCTBUS

C TIOJIOKUTEIBHBIMHA U OTPULATEIIBHBIMU YHUCIIAMU.
IIpuMeHATH CBOMCTBA CIIOKEHNUS U YMHOXCHUS

JUTSI IPeoOpa30BaHUs CYMM U IPOU3BEACHUI
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[IpencraBieHne TaHHBIX

[IpssmoyrospHas
cUCTEeMa KOOpAUHAT
Ha IJIOCKOCTH.
KoopauHaThl TOUKH
Ha INIOCKOCTH,
abciucca u
OpJMHATA.
CronbuaTsie u
KpYTOBBIE
JarpaMMBl.
[IpakTnueckas
pabota «IlocTpoenue
JarpaMmm».
Pemenune TeKCTOBBIX
3aja4, CoJIeprKaIInX
JTaHHBIE,
MpEeJICTaBICHHBIC

B Ta0IMIAX U

Ha Juarpammax

OO0BACHATH U WJUTIOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHOM
CHUCTEMBbI KOOPJAMHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHON IJIOCKOCTH
TOYKH U (UTYPHI 1O 3aIaHHBIM KOOPANMHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurarh cTon0uaTeie U KPYrOBbI€ IHarpaMMBbl;
HHTEPNPETUPOBATH JAaHHbIC; CTPOUTH CTOJI0UYATHIE
nuarpaMmmbl. Ucnmosib3oBaTs HHPpOpMALUIO,
MpEeACTaBIECHHYIO B Ta0JIMIIAX, HA UarpaMmMmax JJisi pelieHust
TEKCTOBBIX 33/1a4 M 3a/1a4 U3 PEATbHOW KU3HU

Harnsgnas reometpus.
@urypsl B IpOCTPAHCTBE

IIpsamMoyroabHbIN
napaijiesienuIe],
Ky0, mpu3ma,
UpaMuJia, KOHYC,
HUAJIAHIP, Iap U
cepa.
N306paxenue

Pacno3HaBaTh Ha yepTexax, pUCyHKax, ONUCHIBATH
MUpaMUly, IPU3MY, HUTUHIP, KOHYC, AP, H300PaxKaATh HX
OT PYKH, MOJIeJIMPOBATh 13 Oymaru, iacTUINHA, TPOBOJIOKU
u ap. [IpuBoAUTH NpUMepPbI OOBEKTOB OKPYXKAIOIIETO MUPA,
UMEIOIIMX (POPMBbI Ha3BaHHBIX TEJI.

Hcnonb30BaTh TEPMUHOJOTMIO: BEPIIMHA, peOPO, IPaHb,
OCHOBAHHE, BbICOTA, PAINYC U JUAMETP, PA3BEPTKA.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepnl
pa3BEPTOK
MHOTOI'PaHHHUKOB,
UIMHAPA U KOHYCA.
[IpakTueckas
pabota «Co3nanue
MoOJenen
IPOCTPAHCTBEHHBIX
buryp».

[Tonsatue 00bEMa,;

€ MHUITBI N3MEPCHHSI
o0BéMa. O0BEM

N3yuaTs, uCnonb3ys SKCIEPUMEHT, HAOIIOAEHUE, U3MEPEHHUE,
MOJEIIMPOBAHKE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJl, BHIABJATH CXOACTBA U
Pa3INYHUsA. MEKIY IUPAMUION U IPU3MOI; MEXKITY
LHUJIUHAPOM, KOHYCOM U IIAPOM.

PacnosnaBaTh pa3BEpTKHU Napauienenuiena, Kyoa, npu3Mel,
NUMpamMubl, KOHyca, HWIMHAPA; KOHCTPYMPOBATH JaHHbIC
TeJa U3 pa3sBEPTOK, CO3aBATh UX MOJEIIH.

CoznaBaTb MoaeJIM TPOCTPAHCTBEHHBIX (Puryp (13 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U JIp.)

N3MepsaTH HA MoAeIAX: UTMHBI pEOEp MHOTOTPAHHUKOB,
AUaMeTp mapa.

BeiBoauts gopmyay 00bEMa IPSIMOYTOIBHOTO

PSIMOYTOJILHOTO napayiesienumnesa.
rapajuieenuIesaa, Boruucasats no popmysiam: 00bEM NpIMOYTOIHHOTO
Ky0a, hopMYyIIbI napajienenurenia, Kyoa; UCojb30BaTh €UHULIBI U3MEPEHUS
00béMa 00béMa; BBIYMCJISITHL 00BEMBI TEII, COCTaBICHHBIX U3 KyOOB,
MapayiyIeNICITUIICIOB; pelliaTh 3aa4i C PCAUTHHBIMU JaHHBIMHU
[ToBTOpenue, 0000IIEeHNE, 20 [ToBTOpEHUE BouruucasiTh 3Ha4eHUS BBIPAXKEHUMN, COAEPIKALIUX

CHCTCMaTHU3ausi

OCHOBHBIX ITIOHSTHU
Y METOJ0B KYpPCOB 5
1 6 KJIacCoB,
00001IEeHNE U
CHCTEMAaTH3aIMs
3HaHUU

HaTypaJIbHbIE, LIEJIbIE, MOJIOKUTEIBHBIE U OTPULIATEIIbHBIC
yucia, OObIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOJHATD
npeoOpa3oBaHuUs YHCET U BBIPAKECHUI.

Br10upaTh criocod cpaBHEHUs YHCEIT, BBIYUCIECHUN,
NPUMEHSTH CBOMCTBA apU(PMETUIECKUX TCUCTBUM

IUTSl PALIMOHAIIM3A1MU BBIYMCIIEHUH.
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Pemars 3aga4u U3 peabHOMN )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS IS PEeLICHHs 3a7a4 U3 IPYrux
MPEIMETOB.

Pemars 3aga4yu pasHbIMH €CIIOCO0AMH, CPABHUBATD,
BbIOHPATH CNOCO0OBI PEIICHUS 3aaUH.

OcyuiecTBIsITh CAMOKOHTPO0JIb BBITIOJHIEMBIX TIEUCTBUI U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

170
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®EJIEPAJIBHASI PABOYAS ITIPOIT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJIBHASA 3AIIMCKA

Anre0pa sIBISIETCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIETO 0Opa3oBaHUS:
OHa 00ecTeunBacT M3yUYCHUE APYTUX TUCIUILINH, KaK €CTECTBEHHO-HAyYHOTO, TaK U
TYMaHUTApPHOTO ITUKIIOB, €€ OCBOCHHWE HEOOXOAMMO JIJIsl TIPOJIOJDKEHHST 00pa30BaHUs U
B TIOBCEIHEBHOM >KM3HU. Paszputhe y oOydarouuxcss Hay4YHbIX MpPEACTaBICHUN
0 MPOUCXOXKIACHUM U CYHHOCTH aireOpanyeckux aOCTpaKIui, croco0e OTpaKeHUs
MaTeMaTUYeCKOM HAyKOW SIBJIEHUW M MPOLECCOB B MPHUPOJEC U OOIIECTBE, POJH
MaTEMaTHYECKOTO MOJCIMPOBAHKS B HAYYHOM TIO3HAHUHU U B MPAKTHKE CITOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHMPOBO33PEHMUSI M KAYECTB MBIIUICHHUS, HEOOXOIUMBIX
JIJISl a[TaliTalliy B COBpEeMEHHOM 1TU(poBOM oO11iecTBe. M3yueHue anreOpbl oOecrieurnBacT
pa3BUTHE yMEHHS HaOIIOJaTh, CpPaBHUBATh, HAXOJWTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (opmynupoBaTh yTBepkaeHus. OcBoeHue Kypca aireOpbl
oOecIieuynBaeT Pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYarONIUXCs: OHU HCIIONB3YIOT
NEAYKTUBHBIC W WHAYKTUBHBIC pacCyXIACHHUS, OOOOIIeHNe ¢ KOHKPETH3AIHIO,
abctparupoBanue u anayoruro. O0ydeHue anredpe npeanoiaracT 3HaYUTEIbHBIN 00BEM
CaMOCTOSITEJILHON JIESITEIbHOCTH O0YYaroIIUXCsl, TIOATOMY CaMOCTOSATEIILHOE PEIICHUE
3aJlau ABJISIETCS peau3aluend 1eaTeIbHOCTHOrO MPUHITUIIA 00 ydeHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Auredpa» IJisi OCHOBHOTO OOIIETO
o0pa30oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIHLHO-METOAMYECKUE JIMHUU:
«Ywucna v BEIYUCICHUN, «ANredpandecKue BRIpaXeHU», «Y paBHEHUS U HEPABEHCTBAY,
«OyHkmum». Kaxmas W3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUKA Pa3BUBACTCSA
Ha TPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICUCTBYS C IPYTUMU €ro JTUHUSMHU.
B xone uzydeHus: yueOHOTro Kypca 00 yqaronuMcs MPUXOAUTCS JIOTUUECKH PACcCyXKIaTh,
WCIIOJIb30BaTh TCOPETHKO-MHOXKECTBCHHBINH SI3BIK. B CBSI3W C 3THM B TNporpamMmy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEIACTABICHHBIC
BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYECKOTO OOpa3oBaHMS U CHOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYaIOIMMHUCA OCHOB YHHUBEPCAJIBHOTO MATEMaTHYECKOTO  S3bIKA.
ConepxaTebHOU M CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca « Anredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne uHUM «UKCIa U BRIYUCICHUSD) CITY>)KHUT OCHOBOHM JUISl TallbHEHIIIETO
U3YUYCHUS MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAOIIMXCS JIOTHYECKOTO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHHS TMOJb30BAThCA QJITOPUTMAMH, a TaKkKe
NPUOOPETEHUIO TMPAKTUYECKUX HAaBBIKOB, HEOOXOJUMBIX Jii MOBCEIHEBHOM >KHU3HHU.
Pa3BuTue TOHATHS O YHUCJIE Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUS CBSI3aHO
C palMOHAILHBIMU U HMPPAIMOHAIBLHBIMU 4YHCIaMU, (OPMHUPOBAHUEM IMPEACTABICHUN
O JIUCTBUTEIHLHOM 4YHCIE. 3aBEpLIEHUE OCBOCHUS YHUCIOBOM JIMHUKM OTHECEHO
K CpeHeMy 0011eMy 00pa30BaHMIO.
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Conepxanue NByX ainreOpanuecKkux JUHUNA — «ANreOpandecKkue BBIPAKEHUS» U
«YpaBHEHHST W HEpPABEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYJArOIIMXCS
MaTeMaTUYECKOro arrapara, He00X0AUMOTO I PEICHHS 3a]]ad MaTEeMaTUKH, CMEKHBIX
IPEIMETOB U TMPAKTHUKO-OPHEHTUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOrO o0OIIEro
oOpa3oBaHusi y4yeOHBIM Marepual TPYNIHUPYETCS BOKPYT pallMOHATIbHBIX BBIPAXKECHHIL.
AnreOpa JEMOHCTpUpPYET 3HAUYE€HHWE MaTEMaTHKH KaK s3bIKa I [OCTPOCHHMS
MaTEMAaTUYECKUX MOJEIIEH, ONMCAaHUs ITPOLIECCOB U SIBJIEHUM PEeaTbHOTO MUpa. B 3amaun
oOydeHus aredpe BXOJAT TAKXKE NalbHEHIIee pa3BUTHE alITOPUTMUYECKOTO MBIIILJICHHUS],
HE00XOAMMOTO, B YaCTHOCTH, /17151 OCBOCHUS Kypca MH(OPMATHKH, U OBJIAICHHE HABBIKAMHU
NeAYKTUBHBIX paccyxkaeHuil. IlpeoOpazoBaHue CHUMBOJIBHBIX (OpM CcHOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHUSI, CIOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPUYECTRBY.

Copnepxanue (QyHKIMOHAIBHO-TpaUUECKOW JHMHUM HALEJICHO Ha IOJy4YeHHE
OOyJaromMMUCs 3HaHUM O (QYHKIUAX KaK BaKHEHIIEW MaTeMaTU4eCKOW MOJIENH
JUI OIMCAHMSI U MCCIENOBaHUs Pa3HOOOPa3HBIX HMPOLECCOB U SIBJIECHUI B IPUPOJE U
obmectBe. M3ydyeHune marepuana CnocoOCTBYET pPa3BUTHIO Yy OOy4arOUIUMXCS YMEHUs
UCII0JIb30BaTh PA3JIMYHBIC BBIPA3ZUTENBHBIC CPEACTBA SI3bIKa MATEMATUKN — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OPMHUPOBAHUE IPEACTABICHUIN O POJIU
MaTEMaTHUKHU B Pa3BUTUU LUBUIIU3ALNNA U KYJIbTYpPHI.

CornacHo yuyeOHOMY IiaHy B 7—9 Kiaccax m3y4daercsl yueOHbI Kypc «Anrebpay,
KOTOpBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3lenbl coaepxkaHus: «Yucna wu
BBIUKCIICHUS», «AJredpanueckue BbIpAXKEHUS», «YpPaBHEHUS UM HEPaBEHCTBaY,
«DyHKIIUNY.

OO0miee YMCIO 4YacoB, PEKOMEHJOBAaHHBIX [JIsi M3Y4YeHHs Y4yeOHOro Kypca
«Anredpa», — 306 yacoB: B 7 kmacce — 102 gaca (3 gaca B Hememo), B 8 kiacce —
102 gaca (3 yaca B Heneno0), B 9 kinacce — 102 yaca (3 vaca B Hezelio).

COAEPXAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BBIYUCTCHUS

JpoOu 0OBIKHOBEHHBIE U AECITUYHbBIE, IEPEXO0] OT OJHOU POopMBbI 3anucu Apoodeit k
npyroil. IloHsATHE palMOHAIBHOrO 4YHCIA, 3alHCh, CPAaBHEHUWE, YIOPSIAOYMBAHUE
palMOHANIbHBIX 4YHcell. ApudmeTnueckue IEHCTBUA C pPalUMOHAIBHBIMU YHCIAMHU.
Pemenue 3a1a4 u3 peaabHOM MPAKTUKU HA YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJibHBIM TIOKa3aTelieM: ONpeiesieHue, Mpeodpa3oBaHue
BBIPOKEHUN Ha OCHOBE OMNPENEICHMs], 3amuch OOoNbIIMX yucen. [IpoueHTsl, 3amuch
IPOLIEHTOB B BHJE ApOOM W ApoOM B BUJE NPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IPOLIEHTHI, PELICHHE 3a/1a4 U3 PEaIbHON NMPAKTHUKHU.

[IpuMeHeHnEe PU3HAKOB AEIMMOCTH, Pa3I0KEHUE HA MHOXKHUTEIM HATypaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MpsiMas U 00paTHask MPOMOPLIMOHATLHOCTH.
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AJiredpanvecKkue BbIPaKeHU S

IlepeMeHHBIEC, YKCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOM. [lomycThmble
3HaueHUs NepeMeHHbIX. [IpencTaBieHHe 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B BHJIE
dopmynel. Beruucienus mo dopmynam. IlpeobpazoBanue OyKBEHHBIX BBIPaKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAKEHUS, ITPaBUIIa MPEOOPa30BaHUs CyMM M IIPOU3BENCHUI,
IpaBUJia PACKPBITUS CKOOOK U MPUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHN C HATypaJIbHbIM ITOKA3ATEIEM.

OpHounensl M MHoOrowieHbl. CreneHb MHorowieHa. ClOXeHHE, BBIYUTAHUE,
YMHOKEHUE MHOTOWICHOB. POpMYyJbl COKPAIEHHOIO YMHOKEHMS: KBaapaT CyMMBI U
KBagpar paszHocTd. PopMyna pa3HOCTH KBajparoB. PasnokeHue MHOIOUYICHOB
Ha MHO>XMTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHUS, TMpaBwia MpeoOpa3oBaHUS  ypaBHEHHS,
PAaBHOCHIIBHOCTh YPAaBHEHUM.

JIuHeltHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YMCIIO KOPHEN JTMHEWHOTO YPABHEHUS,
peuieHrue JMHENHBIX ypaBHEHUW. (COCTaBIIEHME YPaBHEHHWI 10 YCIOBUIO 3aJayH.
Pemenne TekCTOBBIX 3a/1a4 C IOMOIBIO YPaBHEHHUM.

JluneitHoe ypaBHEHHE C JIByMs MepeMeHHbIMU U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH ¢ JABYMsI TIepeMeHHbIMU. PellieHre cucteM ypaBHEHHI CIIoCOO0OM
ITOACTAHOBKHU. [IpuMepbl penieHns: TEKCTOBBIX 33/1a4 C IOMOIIBIO CUCTEM YPABHECHUM.

DyHKIMHA

Koopaunara Touku Ha npsamont. YucmoBbie npoMexyTku. PaccTossHue Mexay 1ByMs
TOYKaMH KOOPJIWHATHOU MPSAMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. AGciucca u opJiMHaTa TOYKU
Ha KOOPAMHATHOM MIOCKOCTH. [Ipumepsl rpadukos, 3agaHHbBIX (opMynamu. UYreHue
rpadukoB peabHbIX 3aBUcUMocTed. [lonsatue pynkuuu. I'paduk Pynkuuu. CpoiicTBa
bynkuui. Jluneitnas Qynkuus, e€ rpadux. 'paduk dynkuum y = |x|. I'paduyeckoe
pELICHUE TUHEUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHHUM.

8 KVIACC
Yucsia ¥ BBIYMCTICHUA

KBaapatusiii kopenb u3 uncna. [louarue 06 nppannoHaibHOM uucie. JlecaTuunbie
npuOIKEHUsT HUppallMOHAIBHBIX unced. CBolcTBa apu(METHYECKUX KBaJIpaTHBIX
KOpPHE U UX MPUMEHEHUE K MPEoOPa30BaHUIO YMCIOBBIX BBIPAXKEHUNA U BHIYUCICHUSIM.
JlencTBUTENbHBIC YUCIIA.

CreneHb ¢ LenbIM MOKa3aTesieM 1 e€ cBoiicTBa. CTaHAapTHas 3alliCh YHCHA.

AJiredpanveckue BbIpasKeHUs
KBanpaTtHsiil TpEXUiieH, pa3ioKeHNE KBaIpaTHOTO TPEXUIICHA HA MHOKHUTEIH.
Anredpanueckast 1poob. OCHOBHOE CBOMCTBO airedpandeckoit npodu. CrioxeHue,
BBIUMTAaHUE, YMHOKCHHUE, JIeTICHHE alreOpandeckux apooeid. ParpioHanbHbIE BEIPaKCHHSI
U UX MIpeoOpa3zoBaHue.
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YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHenue, (opMmyrna KOpHEH KBaJpaTHOro ypaBHEHHs. Teopema
Buera. Pemenne ypaBHEHMM, CBOIAIIMXCSA K JMHEHWHBIM M KBaapaTHbIM. [Ipocreimue
TPOOHO-paITMOHAIBHBIC YPAaBHCHHSI.

['padmyeckas uHTEpHpeTalus ypaBHEHUH C ABYMS TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. [[prMepsI pelieHus: CuCTeM HEJTMHEUHBIX
YPaBHEHHMU C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 allreOpanyecKuM CIocoOoM.

UucnoBble HEpABEHCTBA M WX CBOMCTBA. HeEpaBEHCTBO ¢ OAHOW TNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJTHOM nepeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKUNHA

[lonstue ¢dynkumu. OOnacTh ONpEAENEHUss U MHOXKECTBO 3HAYEHUW (PYHKIIMH.
CrnocoObI 3a1aHus GyHKIUM.

I'padux pynkuuu. Urenue cBoiictB dhyHkimu no e€ rpaduky. [Ipumepsr rpaduxon
(G YHKIHH, OTpa)XarolnuX peaTbHbIE MPOIECCHI.

@DyHKLNHU, ONHUCHIBAIOLINE IPIMYIO U 00OpaTHYIO IPOIOPLIHOHAIbHbIE 3aBUCUMOCTH,
ux rpaduku. Oynxmun Y = X2, y = X%, y =Vx, y=|x|. I'paduueckoe pemenne ypaBHeHuit
U CUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BLIYUCTIEHUS

PamnmmonanpHbie uKclia, UppalMoOHAIbHBIE YKCJA, KOHEYHbIE U OECKOHEUHbIC
JIeCATHYHBIC TpoOu. MHOKECTBO NEHCTBUTEIBHBIX YHCEI, JeUCTBUTEIbHBIC YHCa Kak
OCCKOHEYHBIC JeCATHYHBIC JpoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
MHOECTBOM JICUCTBUTEIBHBIX YNCEN U KOOPAUHATHOM MTPSMOM.

CpaBHeHue NEUCTBUTEIILHBIX qucel, apupMeTHIECKUE JIEUCTBUA
C ACUCTBUTEILHLIMU YK CJIAMU.

PazMepbl  OOBEKTOB  OKpYXKAIOIIETO  MHUpPA, JJIUTEIBHOCTH  IMPOIIECCOB
B OKPYKarOIIEM MHUPE.

[TpubnmxkEHHOE 3HAYEHWE BEJIMYWHBI, TOYHOCTh MpUOIMKeHUs. OKpyriieHHue
yucen. [Ipuknaka u oleHka pe3yiabTaToB BEIYUCICHU.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penmienne ypaBHEHU, CBOASAIIMXCSA K IMHENHBIM.

KBagparHoe ypaBHeHue. PemeHune ypaBHEHMH, CBOIAIIMXCA K KBaJpPATHBIM.
buksanpatHoe ypaBHeHue. Ilpumepnl pelleHuss ypaBHEHUHW TpPETbed W 4YETBEPTOU
CTEIICHEN Pa3JIOKEHNEM Ha MHOXKUTEIIH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHMH. PelieHue TEKCTOBBIX 3ajad
areOpandecKuM METOOM.

VYpaBHEHHE € JABYMs NEpEMEHHbIMM U ero rpaguk. PemeHue cuctem IByx
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU. Pelenne cucreM 1ByX ypaBHEHUN, OTHO
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U3 KOTOPBIX JMHEWHOe, a Apyroe — BTOpol creneHu. ['paduueckas uHTEpnpeTarus
CHCTEMBI YPABHEHHM C IBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 allreOpanyecKuM CIocoOoM.

UuciioBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienne sMHEWHBIX HEPABEHCTB C OJHOM HEpeMeHHOW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHON nepeMeHHou. KBaapaTHeie HepaBeHCTBa. ['padudeckas
WHTEPIIPETALMSI HEPABEHCTB U CHCTEM HEPABEHCTB C IByMs IIEPEMEHHBIMHU.

DyHKIMHA
Ksanpatuunas ¢hynkuus, e€ rpaduk u coiictsa. [lapadosna, KoopIMHATH BEPIIHHBI

napaboJibl, 0OCb CAMMETPUU MapadoIbl.

%

X

Ipapuxu dynkumit: y = £x, y= £x+b, y==, y= x3,y = Vx, y = |x|,

U UX CBOMCTBA.

YuciioBbIe OCTE10BATEIBHOCTH U NPOrpeccuu

[loHsiTHE YMCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHUE  IOCIEAOBATEIBLHOCTH
PEKYpPpPEHTHOH popMynoi U popmysoil N-ro usieHa.

Apudpmernyeckass MU TreoMeTpuueckas mporpeccud. @Dopmyiel N-rO  4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKON NPOrPECCUid, CYMMBI IEPBBIX N YJIEHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKON U TEOMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M SKCIOHEHIMAIBHBIA pocT. CIoKHbIE
IIPOLICHTHI.

HPEAMETHBIE PE3YJIbTATDI

[IpenmeTHBIE  pe3ynbTaThl  OCBOGHHUSA  MPOTPaMMBI  ydeOHOTO  Kypca
K KOHITYy OOy4eHHUsI B / KJjacce:

Yucyia ¥ BBIYUCTICHUA

BoInonHsATh, coyeTas yCTHbIE U MUCbMEHHBIE PUEMBI, apu(pMETHUYECKUE AeHCTBUS
C PallMOHAJIBHBIMH YHCIIAMU.

Haxoauth 3Ha4eHMs YUCTIOBBIX BBIPAXXEHUMN, IPUMEHSATH Pa3HOOOpa3HbIe CIIOCOOBI
U MpUEMBI BHIYMCIICHHS 3HAUEHUI APOOHBIX BBIPAKEHU, COJIEpPKAIIUX OOBIKHOBEHHbIE
U JIECATUYHbBIC TPOOHU.

[Tepexomuth OT OAHON QOpMBI 3amucu 4Yucen K Apyrod (TpeoOpa3oBbIBATH
JNECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH
B OCCKOHECUHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YHIOPSIOYMBATH PALIMOHAIBHBIC YHCIIA.

OKpyrasTh ynca.

BbINONHATh NPUKUAKY W OLIEHKY DPE3yJbTaTa BBIYMCICHUM, OLICHKY 3HA4YE€HHM
YUCJIOBBIX BBIPAKCHUN. BBINOIHATE IOEHCTBHS CO CTENEHSAMU C HaTypaJbHBIMU
MOKAa3aTeJISIMH.

IIpuMeHATh NpPU3HAKK JEIUMOCTH, PA3JIOKEHUE HA MHOXKUTEINM HATypaJIbHBIX
YHUCEIL.
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PemaTte npakTHKO-OpUEHTUPOBAHHBIE 33]a4H, CBA3aHHBIC C OTHOLICHUEM BEJIMYHUH,
MPONMOPUMOHAILHOCTBIO  BEJIWYMH, IMPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YJIbTAThI
pElICHHS 33/1a4 ¢ YYETOM OIPAHWYECHHM, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHBAEMBIX
O0OBEKTOB.

AsredOpanyecKkue BbIpaKeHUs

Hcnonb3oBaTh anreOpanyecKkyro TEPMHUHOJIOTUIO M CHUMBOJUKY, NMPUMEHATH €€
B IIPOIIECCE OCBOCHUS yUeOHOr0 MaTepuaia.

HaxomuTe 3HayeHUsi OyKBEHHBIX BBIPDOKEHUM TMPU 3aJaHHBIX 3HAUYCHUSX
NEepEMEHHBIX.

BoinonHaTs mpeodpa3oBaHMs 1I€JIOTO BBIPAKEHUS B MHOTOYIEH NPUBEICHHUEM
10JTIOOHBIX ClIaraeMblIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOKEHUE OJIHOYJICHA HA MHOTOWIEH U MHOTOYJI€Ha Ha MHOTOYJIEH,
IPUMEHATH (DOPMYITBI KBaApaTa CyMMBI M KBajIpaTa pa3HOCTH.

OcymiecTBIIATh pa3jokKEHNE MHOTOWIEHOB HA MHOKUTENH C IIOMOLIbIO BEIHECEHHUS
32 CKOOKHM OOILEro MHOXHUTEINs, TPYIIUPOBKU CIAraeMblX, HpUMEHEHUs (GopMys
COKPAIIEHHOT'O YMHOXKEHHS.

[IpumeHsTh npeoOpa3oBaHUs MHOTOWIEHOB JJII PEIIECHUS pPa3IMyHBIX 3ajad
U3 MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaTbHON MPAKTHKH.

Hcnons3oBaTh  CBOWCTBA  CTENEHEH €  HATypaJbHBIMM  IIOKa3aTEIsIMU
JUJIs1 TpeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHHUS C OJTHOW MIEPEMEHHON, IPUMEHSIS ITPaBUIIa IEPEXO01A
OT HCXOOHOI'0 YPAaBHEHUS K PABHOCWIBHOMY emy. [IpoBepsTh, SBIAETCA JIM YUCIIO
KOPHEM YPAaBHEHMUSI.

[IpumensaTy rpaduyeckue METONbl MPH PEIICHUU JIMHEWHBIX YPaBHEHUU M HUX
CHCTEM.

[TonObupars npuMepsl map YKUCe, SABJISIOUUXCS PEIICHHUEM JIMHEHHOTO ypaBHEHUS
C IBYMSI TIEPEMEHHBIMU.

Ctpouth B KOOPIWHATHOW TUIOCKOCTH TpauiK JTMHEHWHOTO YpaBHEHUS C JBYMS
MIepEMEHHBIMHU, TOJIBL3YSACh TpaUKOM, IPUBOIUTH MMPUMEPHI PEIICHUST YPABHEHUS.

Pemate cucteMbl IByX TMHEVMHBIX YPABHEHUM C IByMS IEPEMEHHBIMH, B TOM YHUCIIE
rpauuecku.

CocTaBysiTh U peliaTh JUHEWHOE YPaBHEHUE WM CUCTEMY JIMHEHWHBIX ypaBHEHHIA
[0 YCIIOBHUIO 3a/a4d, HWHTEPHOPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4dd
IIOJTyYEHHBIN Pe3ysbTarT.

DyHKIMH

N3o0paxkaTe Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpIMHATaM, JIy4d, OTPE3KH, HWHTEPBajbl, 3aIllMCHIBATH YHUCJIOBBIE IPOMEKYTKU
Ha aIreOpandecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33aHHBIM KOOPJANHATaM, CTPOUTH
rpaduku muHeHbIX QyHKUMNA. CTpouTh Tpaduk GyHKIUU ¥ = |x|.
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OnuckIBaTh ¢ MOMOIIBIO (DYHKIIMA M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMMU:
CKOpPOCTb, BpE€Ms, PacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, MPOU3BOAUTEIIHLHOCTD,
BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHre QyHKIMHU 1O 3HAYEHUIO €€ apTyMEHTa.

[Tonumate rTpaduueckuii crnoco0® TpeACTaBICHUS W aHalu3a HHQPOPMAIINH,
U3BJICKaTh M HWHTEPIPETUPOBATh MH(GOPMAILUIO U3 TPpadUKOB peabHbIX MPOIIECCOB U
3aBUCHUMOCTEH.

[IpenMeTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kJacce:

Yuciaa 1 BBIYMCICHUS

Hcnonp30BaTh HaYaIbHBIE MPEACTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX YHCEIN
JUISL CPaBHEHUSI, OKPYTJCHUS M BBIYMCICHUHN, W300pakaTh JCHCTBUTENIbHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOU HPSIMOM.

[IpumensaTy TOHSATHE ApUPMETHUYECKOTO KBAJAPATHOTO KOPHs, HAXOAUTh
KBaJpaTHbIE KOPHHM, HCIOJIb3YSl TMPU HEOOXOAMMOCTH KaJbKYJIATOP, BBIMNOIHATh
npeoOpa3oBaHus BBIPAXKEHUM, COACPKAIIMX KBaJpaTHbIE KOPHU, HCIOJIL3Yys CBOWCTBA
KOpHEM.

Ncnonws3oBaTh 3anvcu OOJBIINX U MaJIbIX YHUCEII C MOMOIIBIO IECATUYHBIX ApOoOei
u creneHeit yncna 10.

AnredOpanyeckue BbIpasKeHUs

[IpuMEHSTh MOHATHE CTETICHU C LIETBIM MTOKa3aTeJIeM, BBIMOJIHATE TPe0Opa3oBaHuUs
BBIPAXKCHUM, COACPKAIIUX CTEIICHU C LIEJIBIM MMOKa3aTEIIEM.

BeIMONHATE  TOXIECTBEHHBIE IMPEOOPA30BaHUS  pPAIlMOHAIBHBIX  BBIpaKCHUU
Ha OCHOBE IPaBUJI ACHCTBUI HaJ MHOTOYWICHAMH U alreOpandecKuMH JIPOOSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOXKUTEH.

[IpumensaTy mpeoOpazoBaHUsl BBIPAKCHUN JUIS PpEUISHUS pa3IMYHBIX 3a/1ad
W3 MaTEMaTHUKH, CMEXHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemare JsMHENHBIE, KBaJpaTHbIE YPAaBHEHUS W PaLMOHAIBHBIC YpPAaBHEHUS,
CBOASLIMECSA K HUM, CUCTEMBI IByX YPaBHEHUN C IBYMs IEPEMEHHBIMU.

IIpoBoauTE MpOCTEHIINE HCCIECAOBAHNUS YPAaBHEHMM M CHCTEM YPaBHEHHMU, B TOM
Yuciae C TpPUMEHEHHEeM TpaduyecKkux mpejicTaBlicHUi (yCTaHABIMBaTh, WUMEET JIH
ypaBHEHUE WJIM CHCTEMa YPaBHCHHH PEIICHHS, €CJIM UMEET, TO CKOJIBKO, U TIpoYee).

[lepexoauTs OT cioBecCHOM (HOPMYJIMPOBKHU 33/auu K €€ anreOpandeckoil MoJeu
C IOMOIIBIO COCTABJICHUS YPAaBHEHUS WIM CUCTEMBl YPaBHEHUW, WHTEPIIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJ1a4y ITOJyYEHHBIN PE3YJIbTaT.

IIpuMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLEHKH, pellarh
JMHEWHbIE HEPAaBEHCTBA C OJHON INEPEMEHHOM M HX CHCTEMBI, AaBaTh IpapUuecKyro
WJUTFOCTPALMIO MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKIMH

[TonumaTe W UCHONB30BaTh (PYHKIMOHAIBHBIC TMOHATUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAUEHHUsI), OINpeAessAiTh 3HaueHHe GYHKUUM 10 3HAYCHHUIO
apryMeHTa, ONpeesaTh CBOMUCTBA QYHKITUH 110 €€ TpaduKy.

Crtpoutb rpaguku 37eMeHTapHbIX PYHKIUN BUIA!

£ o o
=, y= x%, y = x3,y = vx, y = |x|, onuceiBaTh cBOCTBA YNCIOBOH (QYHKIIUN

o e€ rpaduky.

[IpenmeTHBIC peE3yJabTATHIl OCBOCHHS MPOTPaMMBI Y4€OHOTO Kypca K KOHITY
oOyuenus B 9 kJacce:

YucJa 1 BLIYUCTICHUS

CpaBHUBATh U yNOPAIOYMBATH PAIIMOHATILHBIC U UPPAIlMOHAJIBHBIC YUCIA.

Breinonusate apudmernyeckue IEUCTBUS C pallMOHAIBHBIMH YHUCJIAMH, COUYeTas
YCTHBIE W IIMCBMEHHBIE NPUEMBI, BBINOJIHATH BBIUMCICHUS C HWPPaAlUMOHAIBHBIMU
YHCJIaMU.

Haxonuth 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTENsIMU M KOPHEW, BBIYUCIATH
3HAYCHUS YHUCJIOBBIX BBIPAKCHUM.

OKpyrisiTb ~ JEUCTBUTENBHBIC  YMCJA, BBINOJHATH MPUKUIKY pe3yJibTara
BBIYMCJIEHUH, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHelHBIE W KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOIAIIMECS K HUM,
MpOCTEHIINe IPOOHO-PAIIMOHANIBHBIC YPABHEHHUS.

Pematpe cucteMbl AByX JIMHEMHBIX YPABHEHUHN C ABYMs MEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIICTCS TUHEUHBIM.

Pemate TekcTOBBIE 3a7aun aNreOpanvdecKuM CIOCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUSI UM CUCTEMBI ABYX YPABHEHHM C JIBYMS IEPEMEHHBIMH.

[IpoBoauTh IpOCTENIINE MCCIIENOBAHUSI YPABHEHUW U CHUCTEM YPaBHEHUU, B TOM
YHCle C TPUMEHEHHEM TrpaduyecKux mpejacTaBieHui (ycTaHaBIUBaTh, WUMEET JIM
ypaBHEHHUE WJIM CUCTEMa YPaBHEHUH PEIICHHS, €CIIH UMEET, TO CKOJIbKO, H IpoYee).

Pemates nuHeliHbIC HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, N300paKaTh PEIICHHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aIIUCHIBATh PEIICHHUE C TTOMOIIBbIO CUMBOJIOB.

Pemare cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHWE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOMN
MPSIMOM, 3aIIUCHIBATH PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcrnosnb30BaTh HEpABEHCTBA ITPU PELICHUH PA3JIMYHbBIX 3a7a4.

DyHKIMH
Pacno3naBarb (QyHKUMHM U3ydyeHHbIX BUAOB. [loka3pIBaTh CXEMaTHYECKU
pacroioKeHne Ha KOOPAMHATHOM IUIOCKOCTH TpapukoB (GYHKUMH BHUIA! Y = £X,

¥
y=4#x+b y=", y=ax’+bx+c, y=x3 y=+x, y=|x| B 3aBucumoctu
OT 3HaYeHUI K03()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUH.
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Ctpoutrb u u300paxarb CXEMaTHYECKH Tpa@UKd KBaJIpaTUUYHBIX (QYHKIUH,
OMKCHIBATH CBOMCTBA KBAJAPATUUHBIX (PYHKIIUHN MO UX Tpadukam.

PacnosnaBarh KBagpaTH4yHyI0 (QYHKIHIO TO (QopMyie, NPUBOAUTH TMPUMEPSI
KBaJIpaTUYHBIX (PYHKIMIA U3 pealbHON KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCIEI0BATEIHLHOCTH M IIPOrPeCCHH

Pacrio3HaBath apu(pMETHUYCCKYI0O U T'€OMETPHUECKYIO MPOTPECCHH IMPU Pa3HbIX
crnoco0ax 3aaHus.

BEINOTHATE BRIYUCIICHHUS ¢ UCTIOIb30BaHUEM (POPMYJI N-TO YicHa apru(PpMETHUECKOI
U T€OMETPUUECKON IIPOIPECCHil, CYMMBI IIEPBBIX N YJICHOB.

M300pakaTh WICHBI ITOCICAOBATEIPHOCTH TOUYKAMU HA KOOPIUHATHOM IIJIOCKOCTH.

PemaTte 3amaun, CBA3aHHBIE C YUCIOBBIMHU IIOCIIENOBATENHHOCTSIMU, B TOM YHCIIE
3aJ1a4 U3 PeaIbHOM KU3HH (C UCIIOJIb30BAHMEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHA ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |KoanuecTBo OcHOBHOE OcHOBHBIE BUJIBI JEATEILHOCTH 00YYaIOIINXCSI
(Temsbl) Kypca JacoB CoJIep)KaHue
Yucia 1 BEIYUCIIEHUS. 25 IToustue CucreMaTu3upoBaTh U 000ramiaTh 3HAHUSA
ParnmonannHBIE YKcia PaIMOHAIEHOTO YUCIa. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
Apudmernueckue CpaBHUBATH U YHOPSAA0YHBATH APOOH, TPEOOPa30BHIBaAs
JEUCTBUA MIPU HEOOXOAUMOCTH JECATUYHbBIEC IPOOU B OOBIKHOBEHHBIE,

C paloOHAJIbHBIMU
yuciamu. CpaBHEHME,
YIOPSI0YMBAHUE
palMoOHaIbHBIX YUCET.
CreneHp

C HATypaJIbHbIM
MMOKa3aTeJICM.
Pemenre oCHOBHBIX
3aJ1a4 Ha JpoOH,
MIPOIIEHTHI

U3 peaslbHON
MPAKTHUKHU.

[Ipr3Haky 1eIMMocCTH,
Pa3JIOKEHUS

Ha MHOKHTEIIN
HaTypaJIbHBIX YUCEI.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO TPOOB.

IIpuMeHATH pa3Ho0Opa3HbIe CIIOCOOBI M PUEMBI
BbIYHCJIECHUS 3HAYEHNH TP OOHBIX BHIPAKEHUIA,
coJiepKaniux OOBIKHOBEHHBIE U ACCATUYHBIE APOOU:
3aMEHSTh IPU HEOOXOAUMOCTHU JIECATUYHYIO IPOOb
OOBIKHOBEHHOU M OOBIKHOBEHHYIO ACCATUIHON, TPUBOIUTD
BbIpaKeHHUe K popMme, Hanbosee yIo0HOM /1JIsi BEIYUCIICHUIH,
peoOpa3oBIBAThH APOOHBIC BHIPAKEHUS HA YMHOXKEHHUE U
JIeJICHUE ACCATUYHBIX Ipo0ei K JeHCTBUSIM C LIEJIbIMU
YUCITAMH.

IIpuBOAUTH YHCI0BbIE M OYKBEHHbIE PUMeEPBI CTCIICHA
C HaTypaJIbHBIM IOKa3aTesieM, OOBACHSS 3HAYCHUS
OCHOBAHUS CTETICHU U MOKAa3aTelsl CTENEHU, HaXOIUTh
3HAYEHUs CTereHel Bruaa a" (a — ar00o0e palnoHaIbHOES
YKCII0, N — HATYpaJIbHOE YMCIIO).
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Peanpubie
3aBucuMoOcCTH. [Ipsimas
1 oOpaTHas
MPONOPIIMOHAIBHOCTH

[MoHUMATH CMBICIT 3aITUCH OOJIBIINUX YHUCEIT C TOMOIIBIO
JEeCTUUHBIX ApoOel u crenenelt uncia 10, npuMeHsITh Ux
B PCAILHBIX CUTYaIUsX.

[IpumeHATH IPU3HAKHU EITUMOCTH, PA3I0KCHUS Ha
MHOYHUTEIH HATYPaJIbHBIX YHCEL.

PemiaTh 3a1a4u Ha 4acTH, IPOLIEHTHI, MPOIOPIIHH,

Ha HaXOXJCHHE ApoOu (IIPOICHTA) OT BEJIUYHHBI U
BEJIMYMHBI 110 €€ ApoOH (IPOLIEHTY), Ipodu (TpoLieHTa),
KOTOPBII COCTABJISIET OJJHA BEJIMYMHA OT JIPYTOM.
IMpuBonuTH, pa3oupaTh, OLEHUBATDH PA3JINYHBIC PEIICHHS,
3aIKMCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh U 00BSICHSITh, OITUPASICh HA OMPE/ICIICHHUS,
IPSIMO MPONOPIIMOHAIBHBIC K 0OPATHO MPOIOPIIMOHATBHBIC
3aBUCHUMOCTH MEXIY BeJHUYNHAMH, MPUBOAUTD MPHMEPDI
9THUX 3aBUCHMOCTEH U3 PeasbHOrO MHpPa, U3 IPYTUX yIeOHBIX
TIPEIMETOB.

Pemath MpakTHKO-OPHEHTHUPOBAHHBIC 33/1aUd HA JIPOOH,
HPOLEHTHI, IPSMYIO H 00paTHYIO TPOMOPIIMOHATBHOCTH,
TPOIIOPIIAN

AnreOpandeckue
BBIPKEHUS

27

bykBeHnHbIE
BBIPAKECHMUS.
[TepemenHEIe.
Jlonmyctumsle
3HA4YEHUS
NIEPEMEHHBIX.
DopMyIIbI.

OBuagerhb anredpandecKoil TEPMHUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSATH €€ B IIPOIIECCE OCBOCHUS YUeOHOr0 MaTepuaia.
Haxonuth 3HaueHns OYKBEHHBIX BBIPAKEHUN TIPH 3aTaHHBIX
3HA4YEHUSX OYKB; BBITIOJHSATH BRIUUCIICHUS IO OPMYJIaM.
BoinoHATH npeoOpa3oBaHus 11EJI0T0 BEIPAKEHUS

B MHOT'OYJICH MPUBEJICHUEM MOJOOHBIX ClIaraeMbiX,
pacKpbITHEM CKOOOK. BBIMOIHATH YMHOXKEHUE OTHOWJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKEHUM,
PacKpbITHE CKOOOK |
NIpUBEICHUEC

HOIIO6HI>IX cJiaraCMbIX.

CBolicTBa CTEIICHU
C HAaTypaJbHbIM
MMOKa3aTeJICM.
MHoOro41eHsbl.
Croxenne,
BBIYMTAHHUE,
YMHOKEHHE
MHOT'OYJICHOB.
dopmybl
COKPAIIEHHOTO
YMHOXXCHHUS.
Paznoxenue
MHOTOYJICHOB
Ha MHOKHTEIIN

Ha MHOTOYJIEH 1 MHOTOYJICHA HA MHOTOWICH, PUMEHATH
(opMyJibl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuecTB/ISTh PA3JIOKEHNE MHOTOWICHOB HA MHOKHUTENN
yTEM BBIHECEHUS 32 CKOOKH O0IEro MHOKUTES,
IpUMEHEHUs (POPMYJIbl pa3HOCTU KBaJpaToB, (OpMYI
COKpAILLIEHHOI'O0 YMHOKCHUS.

IIpumensiTh IpeoOpa3oBaHNE MHOTOUJIEHOB ISl PEIICHUS
Pa3IMYHBIX 3aJa4 U3 MAaTEMaTUKHU, CMEKHBIX IIPEIMETOB,
U3 peaJbHON PAKTUKHU.

3HAKOMMTBLCH C UCTOPHUEH Pa3BUTHS MAaTEMATHKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiia
npeoOpa3oBaHus
YpaBHEHUs,
PaBHOCUIIBHOCTD
YPaBHEHUN.
JIunenHoe ypaBHEHUE

Pemare iMHENHOE ypaBHEHHE C OTHOU NIEPEMEHHOM,
NPUMEHsd NMPaBHJIa [1I€PEX01a OT UCXOIHOI0 YpaBHEHUS

K paBHOCHJIBHOMY eMy Oouiee pocToro Buaa. IlposepsiTs,
SABJISICTCS JIU KOHKPETHOE YHCIJIO KOPHEM YPABHEHMUS.
IToxOupaTe npuMepsI Iap YKCell, SABISIOMNXCS PELLIEHUEM
JIMHEMHOTO YPAaBHEHUS C ABYMsI IEPEMEHHBIMH.
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C OJTHOM ITEPEMEHHOU,
peleHne TMHENHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHCHUU.
JluHerHoe ypaBHEHHE
C ABYMsI
MIEPEMEHHBIMU U €70
rpaduk. Cucrema AByx
JIMHENHBIX YPaBHECHUIN
C ABYMsI
MIEPEMEHHBIMU

CTpouth B KOOPAMHATHOM IJIOCKOCTH TpadUK JIMHEHHOTO
YpaBHEHUS C JByMsI IEPEMEHHBIMU; TMOJIb3YACH TpaduKoM,
NPUBOAMTH NPUMEPbI PEIICHNS YPABHEHUS.

Haxoaurthb penieHue CUCTEMBI IBYX JJMHEWHBIX YPAaBHEHUHN
C IBYMsI IEPEMEHHBIMU.

CocraBasiTh M peliaTh YPaBHEHHE UITU CUCTEMY
YPaBHEHMM 110 YCIIOBUIO 3a7a4U, UHTEPIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 33]1a4¥ MTOJTYyYEHHBIN
pe3yibpTar

KoopauHaTel 1 rpaguku.
DOyHKIUU

24

Koopaunara Toukn
Ha npssMou. YuciaoBbie
MIPOMEKYTKHU.
Paccrosanue mexny
JIBYMsI TOUKaMu
KOOPIMHATHOU
MIPSIMOM.
IIpsamoyronpHas
CUCTEMa KOOpAUHAT
Ha MJIOCKOCTH.
[Tpumeps! rpaduxos,
3aJIaHHBIX
dbopmynamu.

MN300paxaTs Ha KOOPIUHATHOW MPSAMOMN TOUYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOpAUHATAM, JTy4Hd, OTPE3KH,
WHTEPBAJIbI; 3aMUCHIBATh UX HA AIreOPandecKoM SI3bIKE.
OTMeuyaTh B KOOPAUHATHON IJIOCKOCTH TOYKH T10
3aJIaHHBIM KOOpJMHATaM; CTPOUTH TpadUKH HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHbIX (DOPMYJIaMU, B TOM YHCJIC

C TIOMOIIIBIO ITU(PPOBBIX JTabOpaTOPUi.

IIpyMeHATH, U3y4aTh NPEeMMYIIEeCTBA,
HHTEPNPeTUPOBATH rpaduIeCcKuil CrIoco0 MpeICTaBICHUS
Y aHaJIM3a pa3HOO0Opa3HON KU3HEHHOW HH(OpMaIUK.
OcBauBarthb noHsTue QYHKIUU, OBIAEBATh

G YHKIIMOHATHHONU TEPMUHOJIOTHEH.

Pacmo3naBaThb nuHelHy0 QyHKIM0O Y = kx + b,
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Yrenue rpagukon
peanbHbIX
3aBUCHUMOCTEHN.
[TonsTre pyHKIINUH.
['padux pyHKIUY.
CpoiicTBa (pyHKIIMIA.
Jluneitnas QyHKIUS.
[locTpoenue rpaguka
JMHENHONU QYHKITUH.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUU

ko3¢ uimenToB K u b.

Ctpouthb rpaduku nmuHeiiHoM QyHKIMY, GyHKIHU Y = | X|.
Hcnonb3oBaTe nugpoBbie pecypebl 11 TOCTPOSHUS
rpa¢ukoB GyHKUMN U U3y4EHUS] UX CBOWCTB.

IIpuBOIUTE MPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
Ipoleccax U siBJICHUAX

['padux pysxumn
y =lx|
[ToBTOpEHUE 1 00001IEHNE 6 [loBTOpEHUME Bri0MpaTh, NPUMEHATH OLICHUBATH CIIOCO0bI CPABHEHNUS
OCHOBHBIX ITOHATHI YuCell, BBIYUCICHUN, TPEOOpa30BaHH BbIPAXKEHUH,
1 METOJ0B Kypca pelIeHusl YpaBHEHUM.
{ xiacca, 00001eHe OcyuiecTBJISATH CAMOKOHTPOJIb BHITIOJHSAEMBIX IEUCTBUMN U
3HAHUU CaMOIIPOBEPKY pe3yiibTaTa BEIYUCICHUH, TPpeoOpa3oBaHui,
ITOCTPOEHHUM.
Pemiatb 3aga4um U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS U PELICHUS 3a]1a4 U3 IPYTUX
IIPEAMETOB.
Pematb TekcTOBBIC 321241, CPABHMBATH, BHIOMPAThH
CNoco0bl peIICHUS 3a1a41
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

HaumenoBanue paznena |KoamdecTBo OcHOBHOE OcCHOBHBIE BUJIBI ACSITEIILHOCTH 00yUYaroINXCs
(TeMbI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIICHUS. 15 KBanparHblii KOpEHD D®opMyJIHPOBATH ONpeeeHue KBaIpaTHOrO KOPHS

KBanpaTHbie KOpHU

u3 uncia. [lonsatue
00 uppanuoHATEHOM
gucie. [lecsaTuuHbie
MPUOIMKEHUS
HUPpAMOHAIBHBIX
YHCElL.
JlelicTBUTEIbHBIC
yucna. CpaBHEHUE
JIEUCTBUTEIILHBIX
YHCEIL

YpaBHeHue BHUIa

X? = a.

CBoiicTBa
apuMEeTUIECKUX

KBaJpaTHBIX KOPHEM.

[IpeobpazoBanue
YUCJIOBBIX
BBIPAKECHU,
COJIepKAIINX
KBaJIpaTHbIC KOPHU

U3 yncia, apuhMeTUYeCcKOro KBaJipaTHOTO KOPHSL.
IIpuMeHATH onepanuio U3BJICYCHNS KBaJPATHOIO KOPHS
U3 YUCTIa, MCIOJb3YSl IPU HEOOXOUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMHU YUCIAMHA U
JNECATUYHBIMU IPOOSIMHU.

CpaBHUBATH U YNOPAA0YHUBATH PAlIUOHATILHBIE U
MPPALMOHAIBHBIC YMCJIIA, 3aIIUCAHHBIE C TOMOILBIO
KBaJIpaTHBIX KOPHEM.

HMcciaenoBaTh ypaBHeHHE X? = @, HAXOAUTH TOYHBIE U
npubanxKEHHBIC KopHU Tipr @ > 0.

HccaenoBarb CBOMCTBA KBAJAPATHBIX KOPHEU, IPOBOJIS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOIB30BAHUEM KAJIBKYJISATOPA
(KOMITBIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBaAPATHBIX
KOPHEU; MPUMEHSTh UX JIJIs PeoOpa30BaHMs BhIPAKCHUH.
BoInosHATH Npeodpa3oBaHus BHIPAXKEHUHN, COACPKAIINX
KBaJlpaTHbIC KOPHU. BrIpaxxaTh nepemMeHHbIE

U3 FEOMETPUYECKUX U PU3NYECKUX (HOpMYII.

BouruncjATh 3HAaYEHUs BBIPAKEHUM, COIEPKALLMNX
KBaJIpaTHbIE KOPHH, UCIIOJIBb3YS TP HEOOXOJUMOCTH
KQJIBKYJIATOP.
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Hcnonb3oBaTh B X0/€ pelIeHMs 3a7a4 dJEMEHTapHbIE
IPEJCTAaBJIECHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUYECHUS MU
BEJIUYUH.

3HAKOMHUTBHCH C MCTOPHEH Pa3BUTHS MAaTEMATUKH

Yuciia U BEIYHCIICHUS.
CreneHs ¢ 1eJIbIM

CrerieHs ¢ 1EJIBIM
[MOKAa3aTEJIEM.

D opMyJTHPOBATH ONpeieIeHUe CTEIIEHU C 1EITbIM
MOKa3aTeseM.

MOKa3aTeeM CranpmapTtHas 3anuch IIpeacTaBiasiTh 3aNUCh OOJBITUX U MAJIBIX YUCEI
qucia. B CTaHAApTHOM BUe. CpaBHUBATH YHCIIA U BEJTUYWHBI,
Pa3mepbr 00beKTOB 3alMCaHHbBIC C UCTIOb30BaHueM crereHn 10,
OKpY>Karollero Mupa Hcnmosb30BaTh 3aNMCh YKCEI B CTAHIAPTHOM BUJIE
(oT aeMeHTapHBIX JUTSL BBIPQKEHUS pa3MEPOB 0OBEKTOB, IITUTEIHLHOCTH
YaCTHUII MIPOIIECCOB B OKPYkAIOIIEM MUPE.
JI0 KOCMUYECKUX DopMyJHPOBATH, 3ANMCHIBATHL B CHMBOJIMYECKOil opme
00BEKTOB), Y WLJIIOCTPUPOBATH PUMEPAMM CBOKCTBA CTENEHU
JIUTEIBbHOCTh C LIEJIBIM IOKA3aTEJIEM.
IIPOLIECCOB IIpuMeHsATH CBOWCTBA CTEIICHHU JIJISl IPe0Opa3oBaHUs
B OKPYKAIOLIEM MHUPE. | BBIPAKEHUM, CONCPKAINX CTEIIEHU C LEJbIM IMOKa3aTEIIEM.
CBolicTBa CTEIIEHU BBINOIHATH AeHdCTBUSA C YUCIIaMH, 3alIMCAHHBIMHU
C LIENBIM MIOKAa3aTelleM | B CTaHAapTHOM BHJIE (YMHOKEHUE, JICJICHHE, BO3BEICHHUE
B CTEIICHb)
AnreOpandeckue KBanparnsiii Pacno3HaBaTh KBaJIpaTHBIN TPEXUJIEH, YCTAHABIMBATh
BhIpakeHUs1. KBampaTHbIit TPEXUIIEH. BO3MOYKHOCTbH €0 PA3JIOKCHUSI HA MHOKUTEIIU.
TPEXUIICH Paznoxenue PackiiagbiBaTh HA MHOKMTEJIM KBAIPATHBINA TPEXUIICH
KBaJIPaTHOTO C HEOTPULATEIbHBIM JTUCKPUMHUHAHTOM
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TpEXWICHA
Ha MHOXXUTEJIN

AnreOpandeckue
BBIPKEHHUSL.
Anrebpandeckasi 1poOb

15

Anrebpanueckas
apo6b. [lomycTumeie
3HAYCHUS
MIePEeMEHHBIX,
BXOIATITIX

B alreOpanyeckue
BBIPAYKCHUSI.
OCHOBHOE CBOWCTBO
anreOpandyeckou
npobu. CokpalieHue
TpoOeH.

Crnoxxenue,
BBIYUTAHHUE,
YMHOXXEHUE U JICTICHUE
anreOpanyecKnx
TpoOei.
[IpeobpazoBanue
BBIPaKECHUM,
COJIepKAIINX
anreOpandeckue
Ipoou

3anuceiBaTh anredpanyeckue BelpakeHus. Haxoaurp
001acTh onpeeNieHNs PalliOHAILHOTO BEIPAYKEHUSI.
BbINOHATH YKCIOBBIE MOJCTAHOBKH U BHIYMCJIATH
3HaYeHHEe IPOOH, B TOM YUCIIE C TOMOIIBIO KAIbKYISITOPA.
DopMyIHPOBATH OCHOBHOE CBOMCTBO aNreOpandeckoi
IpoOH ¥ MPUMEHSITh €T0 JIJIs IpeoOpa3oBaHus ApoOeii.
BbInoaHATH qelcTBUS ¢ AreOpandecKuMu IpoosMu.
[TpumensTh IpeoOpa3oBaHuUs BBIPAXKEHUN [T PEILICHUS
3aa4y. BeipamxaTs nepemenubie u3 Gpopmyn (hu3ndeckux,
reOMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA.
KBaznpaTHble ypaBHEHUS

15

KBangpatnoe
ypaBHeHue. HenomHoe
KBaJpaTHOE
ypaBHeHue. opmyna
KOpHEN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHuH,
CBOASILIIUXCS

K KBaJIPATHBIM.
[Ipocreiiue 1poO6HO-
palroHaIbHbIE
ypaBHEHUS.

Pemenune TekcToBBIX
3aJ1a4 C IOMOUIbIO
KBaJPAaTHBIX
ypaBHEHU

PacnosHaBarh KBaJpaTHBIC YPABHEHUS.

3anucsiBaTh GOPMYIY KOPHEH KBAJPAaTHOTO YPABHECHUS;
peliaTh KBaJIPATHbIE YPABHEHUSA — TOJIHBIC U HETIOJHBIE.
IIpoBoauTh MpocTeHIINE MCCIAEA0BAHUA KBAIPATHBIX
YPABHEHHU.

PemiaTh ypaBHeHUs1, CBOISIINECS K KBaIpPaTHBIM,

C TIOMOIIIBIO MTPe0Opa30BaHUM M 3aMEHOU ITEPEMEHHOM.
Ha0uaroaaTe 1 aHAJIM3UPOBATH CBSI3b MEXAY KOPHSAMH U
KodhpuIieHTaM KBaJIpaTHOTO YpaBHEHUS.
dopmyaupoBath Teopemy Buera, a Takke oOpaTHYIO -
TEOPEMY, IPUMEHATH 3T TEOPEMBI JIJI PEIICHUS

3a7ad4.

PemaTh TeKCcTOBBIE 321241 aNTeOPAaUYECKUM CIIOCOOOM:
MEePEXOJIUTh OT CJIOBECHOM (hOPMYIIUPOBKHU YCIOBUS 3a/1a4u
K anreOpandecKkoil MOJIEIH MyTEM COCTABJICHUS YPaBHEHUS,
pelIaTh COCTABIICHHOE YPABHEHUE; UHTEPIPETUPOBATH
pe3yJibTar.

3HAKOMUTBHCH C MCTOPHEH PA3BUTHS aJreOpsbI

YpaBHEHHS U HEPABEHCTBA.
Cucrembl ypaBHEHHM

13

JIuneliHOE ypaBHEHUE
C ABYMsI
NEePEMEHHBIMHU, €T
rpaduk, TpuMepsl
pELICHNs] YpaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHUN

Pacno3HaBarh JIMHEHHbBIE YPABHEHUS C ABYMSI
IIEPEMEHHBIMU.

CrpouTth rpa@uKy TMHEHHBIX YPABHEHHM, B TOM YHUCJIE
HUCIOJIb3Yys HH(pPOBLIE pecypcehl.

Pasiuyarh napasuliesIbHbIE U IIEPECEKAOIINECS IPSIMBbIE
10 UX YPaBHECHUSM.

Pemiareb cucremsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU IOJICTAHOBKOMN U CIIOKEHUEM.
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C IBYMsI
MIEPEMEHHBIMU.
[Tpumepsl penieHus
CHCTEM HEJIMHEHHBIX
YPaBHEHUU C ABYyMS
MIEpEMEHHBIMH.
['padpuueckas
WHTEpIIpETALS
YPaBHEHUS C ABYMS
MEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YPaBHEHUH C ABYMS
TIEPEMECHHBIMM.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM ypaBHECHUU

Pemathb npocTeiime CUCTEMbI, B KOTOPBIX OJHO

U3 YPaBHECHUI HE SIBISICTCSA JIMHEUHBIM.

IIpuBoauTH rpapuYeCKy0 MHTEPIPETANUIO PEIICHUS
YPaBHEHUS C JBYMsSI IEPEMEHHBIMH U CUCTEM YPaBHEHUM
C ABYMsI IEPEMEHHBIMH.

PemaTh TeKcTOBBIE 32124 aNreOpandeckuM Criocooom

YpaBHEHUS U HEPABEHCTBA.
HepasencTsa

12

Hucnoselie
HEPABEHCTBA U UX
CBOMCTBA.
HepaseHcTBO ¢ ogHOM
IIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHON U UX
peuenne. Cucrtemsl
JIMHEVHBIX HEPABEHCTB

D opMyJUPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAUHATHOU MPSIMOU, 10KA3bIBATH
anreOpanvdecKku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a/1a4.
Pemare JiMHENHBIE HEPABEHCTBA C OJJHOU IIEPEMEHHOM,
n300paxkaTh pelIeHue HEPaBEHCTBA HA YMCIIOBOU MPSMO.
PemaTh cucteMbl IMHEWHBIX HEPABEHCTB, U300paKaTh
PELICHUE CUCTEMbI HEPABEHCTB HA YMCJIOBOM MPAMOMN
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C OJHOU MEPEMEHHOMN
U WX PEILICHHE.
N3o0paxkenue
peLIeHUs TMHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM
IPSAMOM

OyHKIMH.
OCHOBHBIE TOHITHUA

[lonsiTue pyHKUIUU.
OO6uactb onpeneaeHus
Y MHOKECTBO
3HaYCHUU (PYHKIIHH.
Crioco0Obl 3a1aHus

G yHKIIUH.

['padux pyHKUUM.
CpoiicTBa (hyHKITUH,
UX OTOOpakeHHe

Ha rpaduke

Hcnonb3o0BaTh QyHKIIMOHAIBHYIO TEPMHHOJIOTHI0 U
CUMBOJIUKY.

Borunciasath 3HaYeHus QyHKLINM, 3a1aHHBIX POpMYyIaMH
(mpu HEOOXOIMMOCTH UCTIONIL30BAThH KAIBKYJIISTOD);
COCTABJATH TA0JMUbI 3HAYEHUH PYHKIUU.

CTpouTh 10 TOYKAM rpauku QyHKIUN.

OnuceIBaTh CBOMCTBA (QYHKIIUKA HA OCHOBE €€
rpaduueckoro npeacTaBICHUS.

Hcnoab3oBaTh QyHKINOHATBEHYIO TEPMHHOJIOTHIO
CHUMBOJIUKY.

HccnenoBarps npumepsl rpaKkoB, OTPAXKAIOLUIUX peasbHbIE
nporueccsl U AineHus. IIpuBoaMTH NPUMeEPBI POLECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBAMHM.

Hcnosb30BaTh KOMIIBIOTEPHBIE MPOrPAMMBbI

JUTSl TOCTpOEHUs TpapuKkoB (GYHKIMM U U3yUEHUSI UX CBOWCTB

DyHKIUN.
UwucnoBbie GyHKITUN

UreHue u NoCTpOEHHUE
rpauKoB GyHKIIHA.
[Tpumeps! rpaduxoB

Haxoaurtsb ¢ noMoubio rpagpuka QyHKIUY 3HAYCHUE OTHOMN
13 pacCMaTPUBAEMbIX BEJIMYHMH MO 3HAYCHUIO IPYTOM.
B HecnioxHBIX Ciiydyasx BbIpaKkarh (OpMYJI0H 3aBUCUMOCTH
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yHKuMi,
OTPaKAKOIINX
peallbHbIE MPOLECCHI.
DOyHKINH,
OMUCHIBAIOLINE
IPSMYIO U OOpaTHYIO
MIPONOPIUOHAIILHBIE
3aBHCUMOCTH, UX
rpaduku.

['padux dpynxumn

y = X2

OyHKIMU

y = x4y =X,

y =vx, y = |x|,
rpaduueckoe pelieHme
YPaBHEHUN U CUCTEM
YpPaBHEHUU

MEXK1Y BEJTMYUHAMMU.
OnuchIBaTh XapakTep U3MEHEHHS OJTHOW BEJIMYHUHBI

B 3aBUCHMOCTH OT U3MEHEHHUS IPYTOM.

Pacno3HaBarh BujbI n3ydaeMbiX QyHkiuid. IlokassiBaTh
CXeMaTH4YeCKH IO0J0KEHUE HA KOOPIUHATHOW MIIOCKOCTH
rpadukoB GyHKIMHA Buma: y = X4y = x3, y =/x, y = |x|.
HUcnonb3oBarh GyHKIHOHAIBHO-TPagUYEeCKHE
NnpeAcTABJICHHUS VISl PEIICHUS U UCCIIEA0BAaHUS YPAaBHEHUN U
CUCTEM YPaBHEHHU.

IIpumeHsaTs HU(ppPoOBLIE pecypehl s TIOCTPOCHUS
rpadukoB GHyHKIHIMA

[ToBTOpEeHuUE u 00001IEHNE

[loBTOpEHUME
OCHOBHBIX ITIOHSITHU U
METOJIOB KypcoB 7 1 8
KJ1accoB, 000011IeHEe
3HAHUM

Boi0upath, NPpUMEHSATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS
YyuCell, BBIYUCICHUN, TPeo0pa3oBaHUil BRIPAKEHUH, PEILICHUS
YPAaBHEHHUM.

OcymiecTBJIsITh CAMOKOHTPOJIb BBITIOJIHIEMBIX IEUCTBUN U
CaMOTIPOBEPKY pe3yJIbTaTa BEIYMCICHUH, TPeOOpa3oBaHuH,
MTOCTPOCHUM.

Pemiarp 3a1a4uM U3 peajibHOM KU3HH, IPUMEHATH
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MAaTCMATUYICCKUC 3HAHWA JIJIA PCIICHUS 3a1a4 U3 APYTIUX
mpcamMcETOB.

Pematb TeKCTOBBIE 3ajJlav4u, CpaBHHBATD, Bblﬁl/lpaTb
CIOCOObI PCUICHHUA 3aaa491

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

102
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9 KJIACC

HaumenoBanue pazaena  |[KonmdecTBo OcHoBHOE OcCHOBHBIC BUJIBI JIEATEIILHOCTH 00YyUYarOITUXCS
(TeMbl) Kypca JacoB COJICp)KaHue

Ywcita ¥ BEIYUCICHUS. 9 PanmonannHbIEe UMca, Pa3zBuBarh npeacraBjieHHus O YMCIAX: OT MHOXKECTBA

JleficTBUTENIbHBIC YHCTIA VMPpalOHAJIbHBIC HATypaJIbHBIX YKCEJI 10 MHOKECTBA JCUCTBUTEIILHBIX YUCEN.
YyHCJia, KOHCUHBIC U O3HAKOMUTBCSI C BOBMOKHOCTBIO MTPEICTABICHUS
OCCKOHEUHBIC JIEHCTBATEIIFHOIO YHCIa KaKk OECKOHEYHOM AECATHIHOMN
JECATUYHBIC IPOOH. IpoOH, MPUMEHSITh ACCATUYHbIC TTPUOIIMKCHHS
MHO%€eCTBO PallMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL.
NEUCTBUTEIILHBIX HN300paxaTh ACHCTBUTEIIBHBIC YUCIIAa TOUKAMU
qyucen, KOOPAWHATHOM MPSMOI.
JICHCTBUTEIILHBIC 3anuceiBaTh, CPABHUBATH U YIIOPAA0YUBATH
YHClIa KaK JICCTBUTEIILHBIC YK CJIA.
OCCKOHEUHBIC BbInosHATH, coYeTast yCTHbIE U MMCbMEHHBIEC IPUEMBI,
JECATUYHBIC TPOOH. apupMeTHYecKUe 1eiCTBUS C PAMOHAIIBHBIMU YHUCIIAMU;
B3anMHO ogHO3HAYHOE | HAXOAMTD 3HAUECHHUS CTCIIEHEH C ICJIBIMU MOKa3aTeIIIMH U
COOTBETCTBUE MEKIY KOPHEW; BLIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHHUM.
MHO>KECTBOM IMonyuurs npeacraBjieHue O 3HAUUMOCTH
JICUCTBUTEIILHBIX JNEVUCTBUTEIIBHBIX YUCEJI B PAKTUYECKOM JIESITEIIbHOCTH
YHCea U MHOXKECTBOM YyeJIOBEKa.
TOYEK KOOPAUHATHOU AHAJIM3HUPOBATH U 1€J1ATh BBIBOJAbI O TOUHOCTH
MIPSIMOM. MPUOIMKEHUS ISUCTBUTEIBLHOTO YUCIIA MPU PEIICHUN
CpaBHeHue 3a7ad4.
JIENCTBUTENILHBIX unces, | OKpPYIJISTh JICHCTBUTEIbHBIC YNCIIA, BHINIOJIHATH
apu(pMeTHIECKHE NPUKHUIKY PE3yJIbTaTa BEIYUCICHUM, OLEHKY 3HAUCHUN
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NENUCTBUS

C JCUCTBUTEIILHBIMU
YU CIIAMU.
[Tpubmmxénnoe
3HAYEHUE BEJIMYUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OKpyrJIeHHE YHCElL.
[Ipukuaka u oueHka
pPE3yJIBTAaTOB
BBIUNCIICHUH

YU CJIOBBIX BBIp&)KGHHfI.
3HAKOMUTBLCSH € HCTOpHeﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OHOMN
[MEPEMEHHOU

14

JIuneitHoOEe ypaBHEHUE.
Pemenne ypaBHeHuH,
CBOZSLIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHHue. Pemenue
YPaBHEHU,
CBOASLIIUXCS

K KBaJPATHBIM.
bukBagpaTHbie
YPAaBHEHHS.

[Ipumeps! peienus
YPaBHEHUU TPEThEN

Y YETBEPTOU CTEIECHEN

OcBauBarth, 3alI0MMHATH ¥ IPUMEHATH rpauyecKue
METOABI IPY PEIICHUH YPAaBHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3HaBaThb 11€7161€ U IpOOHBIE ypaBHEHUS.

PemiaTes 1MHelHbIC M KBAIPATHBIC YPABHEHUS,
ypaBHEHUS, CBOJSALINECS K HUM, ITPOCTeHIIne ApoOHO-
palMOHAIbHBIC YPABHEHU.

IIpensaratb BO3MOXKHBIE CITOCOOBI PELICHHS TEKCTOBBIX
3a/1a4, 00CYKAATh MX U pPeliaTh TEKCTOBBIE 3a4a4H
pa3HBIMU CIIOCOOAMH.

3HAKOMHTBHCH ¢ HCTOPHEH Pa3BUTHSI MAaTEMATHKU
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pasiioxKeHuEeM
Ha MHOYKHTEJIH.
Pemenune npo6HoO-
paIoHaIbHbIX
YPAaBHEHHM.

Pemnienne TekcTOBBIX
3a/1a4 anredbpanyeckuM
METOJIOM

YpaBHEHMS 1 HEPABEHCTBA.
CucreMbl ypaBHEHUI

14

YpaBHEHHE C IByMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHECHUN
C AByMs
IIEPEMEHHBIMU U €€
peuenue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

Y3 KOTOPBIX JINTHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIpeTanus
CHUCTEMBI YPaBHECHUU

C IByMs IIEPEMEHHBIMU.
Pemenne TekcTOBBIX

OcBanBaTb U NPUMEHSITH NMPUEMBI PEIICHUS CUCTEMBI
JBYX JTHHCHHBIX YPAaBHCHUH C JBYMS TIEPEMECHHBIMH H
CUCTEMBI JBYX YPaBHEHHH, B KOTOPBIX OJIHO YPaBHECHHUE HE
SABJISICTCS JINHECUHBIM.

Hcnonb30BaTh PyHKIIMOHAILHO-TpadUuecKue
MpEeACTABIICHUS JIJIsl pellieHUs1 ¥ UCCJIe0BAHMS YPaBHECHUIM
U CHUCTEM.

AHAIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anreOpanyecKuM Croco0oM: MepexoauThb OT CIIOBECHOM
(GhOopMYJIMPOBKY YCIIOBHS 33/1auu K aire0pandeckoi Mojeu
MyTEM COCTABJICHUSI CUCTEMbI YPABHEHUN; pelIaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPNPETUPOBATH
pe3yibTar.

3HAKOMUTBHCS C HCTOPHEN PA3BUTHS MAaTEMATHUKH
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3a]1a4y aJre0panyecKum
CII0COOOM

YpaBHEHHS 1 HEPABEHCTRBA. 16 YucoBbsie Yurarh, 3aIUCHIBATH, IOHUMATh, HHTEPNPETHPOBAThH
HepaBeHcTBa HEPABEHCTBA U UX HEPABEHCTBA,; UCMOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoinoaHaTh npeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATH
JInneinple JUTSI IpeoOpa30BaHMsl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEpPABEHCTBA PacnosHaBaTh JTMHEHHbBIE U KBAJAPATHBIE HEPABEHCTRA.
C OJTHOW NIEPEMEHHOMN Pemarp iHeliHbIE HEPABEHCTBA, CUCTEMbI IMHEHHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINX
Cucrembl JIMHEHMHBIX KBaJIPaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJTHOM MOJIYYECHHBIE PELICHUS.
IIEPEMEHHON U UX MN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIcHuE. HA YUCJIOBOU MPSMOM, 3aIUCHIBATDH PEIICHUE C TIOMOIIBIO
KBanpartusie CHUMBOIJIOB.
HEPABEHCTBA U UX PemaTp KBagpaTHbIC HEPABEHCTBA, UCIOJIb3YS
pELICHHE. rpapuIeCcKue MpeICTaBICHHUS.
I'paduueckas OcBauBaTh U NPUMEHATH HEPABECHCTBA MIPU PEIICHUU
HMHTEpHpeTaIs Pa3IMYHBIX 3a]1a4, B TOM YHCJIEC MPAKTHUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
MIEPEMEHHBIMHU
DyHKIUH 16 KBanparnunas PacnoznaBaTh BUIBI U3y4aeMbIX (YHKITUN;

byukums, e€ rpaduk u
cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPITUHBI
napaboJibl, OCh

WLJIIOCTPUPOBATH CXeMATHYE€CKH, O0BSICHITH
PacroIO’KeHNE Ha KOOPIMHATHOM TUIOCKOCTH TpaduKoB

bynkimii Buma: Yy = kx,y = kx + b,y = ;,y = X?
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CUMMETPHUU N1apadoJIbI.

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

< <K < < < <
I
>
N

y = X3,y =+, ¥ = |x| B 3aBUCHMOCTH OT 3HaUCHHMIi
KOX(UITMEHTOB; OMMCHIBATh MX CBOMCTBA.
Pacno3HaBaTh KBaJIpaTHUHYIO QYHKITUIO TI0 (hopMyIie.
IIpuBoaMTH NpPUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peaabHOMN KU3HU, PU3NKH, TEOMETPHUH.

BoisiBiasiTh 1 0600111aTh 0COOEHHOCTH Tpadrka
KBaJpaTuuHOM QyHKIuu Yy = ax? + bx + c.

CTpourh 1 u300pakaTb cxeMaTHYeCKHU Irpaduku
KBaJIPaTUYHBIX PYHKIUH, 3aJaHHBIX (hOpMYyTIaMH B
y =axt,y=ax? +q,y =ax + p3y=ax’ + bx + c.
AHAJIM3UPOBATH U MPHUMEHATH CBOICTBA U3y4ECHHBIX
GyHKIUI 715 BX TOCTPOSHHS, B TOM YHCIIE C TOMOIIBIO

UM(pPOBBIX PECYPCOB

YuciioBble
MOCJIE10BATEILHOCTH

15

ITonarune yncioBou
MIOCJICA0BATEILHOCTH.
3aganue
TIOCJICA0BATEILHOCTH
PEKYPPEHTHOMN
dbopmyIoi u

dbopmyIoi N-To ieHa.

Apudmernueckas u
reoMeTpuvecKas
IPOrPECCHUH.
dopmyiibl N-ro wieHa
apuMeTHIECcKoi u
reoMeTpUIECKON

OcBanBaTh U NPUMEHATH UHACKCHbIE 0003HAUEHUS,
CTPOMTH peYeBble BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3AHHOU C MOHATHEM
MIOCJIE0BATEILHOCTH.

AHaau3upoBaTtb Gpopmyiy N-ro ujaeHa
MOCJIEA0BATENBHOCTH UM PEKYPPEHTHYIO (POpMyITy

¥ BBIYMCJISATH YIEHBI I10CJIE10BATEIbHOCTEN, 3a1aHHbIX
TUMU (HOpMyITaMH.

YcraHaBuBaTh 3aKOHOMEPHOCTD B TIOCTPOCHUU
MOCJIEOBATENBHOCTH, €CJIA BBIITMCAHbI IEPBbIE HECKOJIBKO
€€ YJICHOB.

PacnoznaBaTh apupMeTUYECKYIO U TEOMETPUUYECKYIO
MPOrPECCUH MPH Pa3HbIX COCO0AX 3aJaHMUs.
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MPOTPECCUN, CYMMBI
MIEPBBIX N YJICHOB.
N3o0paxkenue 4jieHOB
apupMeTHIECKON U
reoMeTpUYECKOM
MPOTrpecCuil TOUKaMHU
Ha KOOPAWUHATHON
IJIOCKOCTH.
JInHEeNHBIN 1
AKCIIOHCHIIMAILHBIN
pOCT.

CI10’KHbI€ TIPOLICHTHI

PemaTtsp 3amauu ¢ ucnoib3oBanueM GopMyt N-ro WieHa
apu(pMeTUIECKON U TEOMETPUIECKON IPOTPECCH, CYMMBI
MIEPBBIX N YJICHOB.

MN300paxaTh WICHBI NOCIEA0BATEIIBHOCTH TOYKAMU

Ha KOOPJAMHATHOM IIJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPONECCOB U SIBJEHUH

U3 peaIbHOW >KU3HU, ULTFOCTPUPYIOIINE U3MEHEHUE

B apuU(PMETUYECKOIN MPOrpeccru, B TEOMETPUIECKOMN
MPOrpeccun; n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpaduueck.

Pemarts 3agaum, CBS3aHHbIE C YUCIOBBIMU
ITOCJIEI0BATENBHOCTSMH, B TOM YHCIIE 3a/1a41 U3 PEATHOU
JKU3HU C UCTIOIb30BaHUEM ITU(DPOBBIX TEXHOIOTHI
(smekTpOHHBIX TAOJHII, TPapUUECKOT0 KAIbKYJIATOpa U T.11.).
Pemarsb 3a/1a4u Ha CIOKHBIE MPOLIEHTHI, B TOM YHUCIIE
3aJlauyl U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BAaHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH ¢ HCTOPHUEN Pa3BUTHSI MATEMATHKHU

[ToBTOpeHUE, 0600IICHNE,
cCUCTeMaTHU3alig 3HAHUI

18

Yucaa u
BbIYHCJIeHHS (3aIIKCh,
CpaBHEHHUE, IEUCTBUSA
C IEUCTBUTEILHBIMU
YHCJIAMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHMS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM. MHOKECTBO, IOJIMHOXECTBO,
orepanuu HajJ MHOKECTBAMHU; UCIOJIb30BaTh Ipaduyeckoe
MPEICTaBIIEHNE MHOKECTB JIJIsl OMMCAHUS PeaIbHbIX
MPOLIECCOB U SIBJICHUH, MPU PEIICHUN 3a/1a4 U3 IPYTUX
y4€OHBIX TPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
NeiCTBUS, CBSI3AHHBbIE ¢ YUCJIAMM. HATYpaJIbHOE YHUCIIO,
IIPOCTOE U COCTABHOE YHCJIIA, IEITUMOCTh HATypaIbHBIX
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OKpYTJICHHE,
pUOIKEHHE,
OLIEHKA; PEIlICHUE
TEKCTOBBIX 3a/1a4

quces, IpU3HaKU JETUMOCTH, 1I€JI0€ YUCIIO0, MOYJIb YHCIA,
OOBIKHOBEHHAS U JIECATUYHAS TPOOHU, CTaHIapTHBIN BU/T
qucia, apupMeTHuecKuil KBaapaTHbIM KOPEHb.
BoInoHATH JeiicTBUS, CDABHMBATDH U YIIOPSII0YUBATH

apupMeTHIeCKUM Yyycia, NPeICTaBIATh YUCIIA HA KOOPAUHATHOW MPSMOW,
CTIIOCOO0M) OKPYTJISATh YHCJIA; BHITOJIHATH NPUKUAKY H OLEHKY
pe3yabpTaTa BBIYMCICHNN.
Pemath TekcTOBBIE 3212491 apU(PMETUYECKUM CIIOCOOOM.
PemaTes npakTu4yecKkue 3aga4u, COAEpKalye IpOLEHTHI,
JI0JIY, YaCTH, BBIPAYKAOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHE, IEHAa — KOJIMYECTBO — CTOUMOCTD,
00BbEM paboOThl — BpeMsi — HPOU3BOAUTENBHOCTD TPY/A.
Pa30uparhb peasibHbIC )KU3HEHHBIE CUTYAIWH,
(opmyTHpoOBaTH KX HA S3bIKE MATEMATHKH,
HAXOAMTh PEIICHUE, IPUMEHSA MaTEMAaTUYECKUH alapar,
HHTEPNPETHPOBATH PE3YNIBTAT
AJireOpanveckue OnepupoBatb NOHATUSIMH: CTETIEHD C LEIBIM
BbIPAKEHUA nokasaresieM, apuMeTHIeCKuil KBaipaTHbIM KOPEHB,
(mpeoOpa3oBaHue MHOTOYJIEH, airedpanydeckas 1poob, TOXJIECTBO.
anreOpanyecKux BBINOIHATHE OCHOBHBIE A€M CTBHUSA . BBIIIOJHATH PACUETHI
BBIPaXKCHUH, o ¢hopmysiaM, Mpeodpa3oBbIBATH IIEJIbIE, APOOHO-
JOITYCTUMBIE palMoOHANIbHbIE BHIPAKEHUS U BBIPAXKEHUS C KOPHIMU,
3HAYEHMUS) pEeaIM30BbIBATh PA3JIOKEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEeM (hOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOAUTh
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JOITyCTUMBIE 3HAUYE€HUSI IEPEMEHHBIX IS JPOOHO-
palMOHAIBHBIX BBIPAKEHHUM, KOPHEM.

MopnesmpoBaTth ¢ TOMOIIBIO (OPMYIT peasibHbIE MPOLIECCHI
U SIBJICHUS

DOyHKIUH
(mocTpoenue,
CBOMCTBA U3YYEHHBIX
dynKmi;
rpaduueckoe pelieHue
YPaBHEHUHU U UX
CHCTEM)

OnepupoBatb NOHATHAMM: QYHKIUS, TpapuK QYHKIIHH,
HYJIM QYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHusl, yObIBAHUS, HAUOOJIbIIEE U
HavMEHbIIIee 3HAUCHUS (DYHKIINH.

AHAJIM3HUPOBATH, CPABHUBATH, 00CY:K/1aTh CBOWCTBA
GyHKUIUNA, CTPOUTH UX TpadUKH.

OnepupoBatb NOHATUAMM: IIPsMasi TPOIIOPLUUOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTS, JIMHEHHAA PYHKIUS,
KBajipaTu4Has QyHKIMA, mapadoa, runepooa.
HUcnonb3oBaTh rpa MKy [T ONPEACIEHUS CBOMCTB,
MIPOLECCOB U 3aBUCUMOCTEN, I PELICHUS 3a1a4 U3 APYrux
y4eOHBIX TPEAMETOB U PEAIbHOM KU3HU; MOJEJTUPOBATH

C TIOMOIIBIO TPAPHUKOB peasbHbIE MPOIIECCHI U SIBIICHUS.
Bripaxkars ¢gopmMy1aMu 3aBUCUMOCTH MEKY BEIUYMHAMU

OBLIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«I'"EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHAS 3AIINCKA

['eomeTpus KaK OJWH W3 OCHOBHBIX Pa3feliOB IIKOJLHOW MaTeMaTHUKH, UMEIOIINH
CBOEH IIeNIbI0 00ECHeUnTh M3y4eHHE CBOWMCTB M pa3MepoB (UTYp, UX OTHOIICHUH U
B3aMMHOE PACIOJIOKCHHE, OMUPACTCS Ha JIOTHYECKYIO, JOKA3aTeIbHYIO JIMHHIO.
[leHHOCT, W3YYEeHHS TEOMETPHH Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsA
3aKJII0YaeTcss B TOM, YTO OOYYAlOUIUMHCA YYHUTCS TPOBOJUTH JOKa3aTEJIbHbIC
pacCy’kJeHusi, CTPOUTh JIOTUYECKHE YMO3aKIIOUEHHUS, JOKa3bIBaTb HCTHUHHBIE
YTBEP)KICHUS W CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, TPOBOIUTH PaCCYKICHUS
«OT TIPOTHBHOTO», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpATHBIC
YTBEPKICHUS.

Btopoli 1EHHOCTBbIO H3y4Y€HUsS TEOMETPHUM SBIISETCS HCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TMpPU pEIICHUU KaK MaTEeMaTHYEeCKUX, TaK M TMPaKTUYECKUX 3ajiad,
BCTPEUAIOIIUXCA B pealbHON *KU3HU. OOydYaromMiiCs TODKEH HAYYUTHCS ONPENCIIHUTh
TCOMETPUYECKYIO (DUTYpPY, OMHCATh CIIOBAMH JTaHHBIH YEpTEX WM PHUCYHOK, HAWTH
TJIONIAAbh 3€MENBHOTO YYacTKa, PacCYUTaTh HEOOXOAMMYIO TMHY ONTOBOJOKOHHOTO
Kabenss uiu Tpedyemble pa3Mepbl Tapaxa JJisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIUTEIbHAS JIMHUAS B U3YYeHUU reomeTpuu. l[lpu pemieHun 3amad
MPAKTUYECKOTO XapakTepa OOY4YaIOIMUNUCS YYUTCS CTPOUTh MATEMaTHYECKHUE MOJICIH
pPEANBbHBIX JKMU3HEHHBIX CUTYaIlui, TPOBOAUTE BHIYHMCIICHUS W OIEHWBATh aJICKBATHOCTH
TIOJIYYCHHOTO Pe3yibTara.

Kpaiine BaxxHO MOMYEPKUBATE CBA3M TEOMETPUU C JAPYTUMH YY4eOHBIMHU
npeIMeTaMHi, MOTUBHPOBATh HCIOJIL30BaTh OIPEACIICHUS T€OMETPHUYECKUuX (GUryp u
MOHATUH, IEMOHCTPUPOBATH MPUMEHEHHUE TOJYYCHHBIX YMEHUW B (DM3HKE M TEXHUKE.
Otu cBs3u HauOosiee SIPKO BHUIHBI B TeMax «Bektopel», «TpuroHomerpuueckue
cooTHomeHus», «Meroa koopauHat» u « Teopema I[udaropa.

YueOHblli Kypc «l'eoMeTpusi» BKIIOYACT CICAYIOIME OCHOBHBIC pa3eiibl
conepkanms: «['eoMeTpuueckue GUTypsl U KX CBOMCTBaY, «M3MEpeHHe TeOMEeTPUICCKUX
BEJIMYMHY», «JleKapToBBI KOOPAMHATHI Ha INIOCKOCTH», «BekTopel», «/IBrmkeHHs
mockocTuy, «IIpeobpazoBanust mogo0Us .

OOmiee 4YMCIO 4YacoB, PEKOMEHJIOBAaHHBIX [UIsI M3y4yeHHUs Y4eOHOro Kypca
«['eomerpus», — 204 gaca: B 7 kiaacce — 68 ugacoB (2 yaca B Hememo), B 8 kimacce —
68 uacoB (2 uaca B Hezeno), B 9 kiaacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJEPXXAHUE OBYYEHUA
7 KIIACC

HavanpHble noHsaTHA reomerpun. Touka, mpsiMasi, OTpE30K, JIy4. YToi. Buasl yrios.
BeprukameHble M cMexHBIE Yrubl. buccekrpuca yrna. JlomaHas, MHOTOYroJIbHHK.
[TapaynenbHOCTh U NEPIEHANKYIIAPHOCTD MPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOICTBa OcCeBOM cuUMMeETpHH. [Ipumepsl
CUMMETPHUH B OKPYXKAKOLIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MOMONIBIO HUPKYJIA U JUHENKU. TpeyronsHuk. Beicora,
MeaMaHa, OMCCEKTPHUCa, X CBOMCTBA.

PaBHOOEAPEHHBII 1 paBHOCTOPOHHUH TpeyroJbHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M NpU3HAKM PAaBHOOEIPEHHOro TpeyroibHuKa. I[lpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiiCTBa M NPU3HAKK NApALICNIBbHBIX NpsMbIX. CyMmMma yrioB TpEyrojbHUKA.
Breunue yriel TpeyroyibHUKA.

[IpsmoyrosbHbIE ~ TpeyronbHUK.  CBOWCTBO ~ MeAMaHbl  IPSIMOYTOJIBHOIO
TPEyrojabHUKa, NPOBEAEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBAa IPAMOYIOJIBHBIX
TPeyroiabHUKOB. [IpsMOyTONBHBIN TpeyroipHuK ¢ yriaom B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa o O0JIbIIIEeM yTJie U O0JbIINEH CTOpOHE TpeyroiabHuKa. [lepnenaukymnsp
Y HaKJIOHHAs.

I'eomerprueckoe mecto Touek. buccekTpuca yriia u CEpeIMHHBIN NEPIEHIUKYIISIP
K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpy’>KHOCTb M KpyT, XOpZla U IWaMeTp, UX CBOMCTBA. B3auMHOE pacnosjoxeHue
OKpy’)kHOCTH U mnpsmou. KacarenbHas u cekymas K OKpPYXKHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJl. BnucanHas u onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

Yerpipexyronpuuku. Ilapamnenorpamm, ero npu3Haku U cBoMcTBa. YacTHbIE
Cllydau apajiesiorpaMMoB (IPsIMOYTOJILHUK, POMO, KBaJIpar), UX MPU3HAKK U CBOWCTBRA.
Tpamnenwsi, paBHOOOKasI Tparnelus, e€ CBOMCTBa U Mpu3HaKU. [IpssMoyrosibHas Tparemus.

Meron ynBoenust meauansl. Llentpanbaas cumMmerpusi. Teopema Daneca u teopema
O IPOIMOPUMOHATBHBIX OTPE3KAX.

CpenHue MMHAM TPeyrojbHUKa U Tpaneuuu. LleHTp Macc TpeyroJibHUKA.

[Togobue TpeyronbHUKOB, Ko3(pduiment mnomodus. Ilpusnakum momoOUs
TpeyroJibHUKOB. [IpruMeHenue nogo0us npu peleHny MpaKTUYECKUX 3a1ad.

CpoiictBa momaget reomerpuueckux ¢uryp. dopmynsl ans  uioniaau
TpeyrojibHUKa, Mapamienorpamma, pomba u Tpaneuuu. OTHOIIEHUE TIUIOIMAAeH
oA00HBIX GUTYP.

Brruncnenne miomaneid TpPEeYroJbHUKOB W MHOIOYIOJIBHUKOB Ha KIIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenme teopembl Iludaropa mnpu pemeHUH
NPaKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja MpsSMOYrOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroHOMeTpHuecKkre (YHKIIMH YTIIOB
B 30°, 45° u 60°.

BrnucanHble M UEHTpaJIbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOW M XOpAOoil. YTIJIbl
MEXIy XOpJlaMy U CeKYIIUMU. BrincanHble ¥ OMUCaHHbIE YETHIPEXYTOJIbHUKH. B3aumHuoe
pacnoyioxeHue JByX OKpyxkHocTel. Kacanuwe okpyxkHocteil. OOImme kacareiabHbIE K

JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taureuc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
TOXAeCTBO. DOPMYIIbI IPUBEACHUSI.

Pemenne TpeyrospHuUKOB. Teopema KOCHHYCOB M Teopema CUHYcOB. PemieHue
MPAKTUYECKUX 33]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [lonoGre coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpOU3BENEHUM OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHUHU OTPE3KOB
CEKYIIHUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, mmmHa (MoOysb) BEKTOPa, COHAMpPABICHHBIC BEKTOPBI, IPOTHBOIOIOXKHO
HaIlPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu
HaJ BeKTopaMH. PaznokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet  BekTopa. CkansipHOe  MNpPOMU3BEIECHUE  BEKTOPOB, INPUMEHEHUE
JUIS1 HAXOKJICHUSI IJIVH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBHI Ha IUIOCKOCTH. YPAaBHEHUS IIPAMOM M OKPYKHOCTHU
B KOOpAMHATAaX, MEPECEYCHHE OKPYXKHOCTEH M MNpsAMbIX. MeToJa KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. J[TMHA OKpY)KHOCTH. | 'pagycHas u paguaHHas Mepa
yrJia, BBIYUCIIEHUE JUIMH AYT OKpYykHOCTel. [lnomans kpyra, cekropa, CerMeHTa.

JIBWOKCHHST TUIOCKOCTH W BHYTPEHHHE CHUMMETpuU (uryp (deMeHTapHbIC
npeactasienus). [lapamnensHbiii nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yJbTAaThl OCBOCHHS MPOTpaMMBI YYeOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

Pacrio3HaBath M3y4eHHBIE TEOMETPUUYECKHE (PUTYPHI, OMPENENsATh MX B3aUMHOE
pacmoJiokeHue, H300paxaTb T'€OMETPUYECKUE (QUTYPHI, BBINOIHITH YEPTEKHU
M0 YCJOBHUIO 3adaud. M3MepsiTh JIMHEIHbIE U YTIJIOBbIE BEJIMYMHBL. Pemiate 3amauu
Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henatb rpyOyr0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B PEATbHOU
KU3HHM, pa3MEpoB TNPUPOAHBIX OOBEKTOB. Paznmuuare pasmepbl 3THX OOBEKTOB
0 MOPSAKY BEJIMYUHBI.
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CTpouTh 4epPTEXKHU K TEOMETPUUECKUM 3a]]a4aM.

[Tonp30BaThCsl NpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIOJIB30BATh MPU3HAKHA U
CBOMCTBA PaBHOOCPEHHBIX TPEYTOJIHHUKOB IIPH PEIICHUU 33]1a4.

[IpoBOANTE JIOTUYECKUE PACCYXKIEHUA C MCIOJb30BAaHUEM TI'€OMETPUUYECKHUX
TEOPEM.

[Tomp30BaThCsi MpHU3HAKAMU  PABEHCTBA  MPSIMOYIOJBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM M€EJHMaHbl, MPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHHUKA,
B PEIIEHUU FEOMETPUUECKHUX 3a]1a4.

OnpenensaTe MapauieJbHOCTh MPSMBIX C HOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMHU cekymas. OnpenensTe NapauleIbHOCTh NPSIMBIX C TMOMOIIBI) PaBEHCTBA
pPACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYrOM MPSIMOM.

Pemiats 3a7a4um Ha KJieT4aToi Oymare.

[TpoBOANTH BBIYMCIICHUS M HAXOAWUTh UYMCIIOBbIE U OyKBEHHBIC 3HAUYCHUS YIJIOB
B TEOMETPUYECKUX 3aJadyax C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  YIJIOB, OOpa30BaHHBIX TP IME€PECEYCHUU JBYX
MapaJulebHbIX NPSIMBIX CEKYIIEU. Pemars npakTuueckue 3aj1aum Ha HaxX0KJICHUE YIJIOB.

Bnagerp mMOHATMEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEACsITh
OMCCEKTpUCY yTJIa U CepEANHHBIN MEPIEHAUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTa
TOYEK.

@opMynMpOBaTh OIPEICIICHUS OKPYKHOCTH U Kpyra, XOpAbl W JHaMerpa
OKPYKHOCTH, TIOJIb30BaTbCsl MX CBOWCTBAMU. YMETh IPUMEHATH OSTH CBOWCTBA
MpY PEUICHNUU 33]1a4.

Brnaners noHsATHEM ONMMCAHHON OKOJIO TPEYT OJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. Ilomp3oBaThcsi pakTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE, U O TOM, YTO CEPEANHHBIC TIEPIICHINKYIISIPHI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE.

Bnagete mnoHsATHEM KacaTebHOM K OKPYKHOCTH, TOJIb30BaThCS TEOPEMOM
0 NEPIEHANKYISIPHOCTH KAacaTeJIbHOW U painyca, IPOBEAEHHOTO K TOUKE KACAHUS.

[Tonp30BaThCsi MPOCTEMIIUMHU TE€OMETPUUECKMMHU HEPABEHCTBAMM, MOHUMAaTh KX
IIPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHUS C IOMOIIBIO LHUPKYISd U
JIMHEWKHU.

[IpenmeTHBIC pe3yJbTAaThl OCBOCHHS IPOTrpaMMBI YY4eOHOTO Kypca K KOHITY
oOyuenus B 8 KJjacce:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX AJIEMEHTBI, MI0Jb30BATHCS
UX CBOMCTBAMM MPU PEIICHUHA FT€OMETPUUYECKUX 3a/1au.

[TpuMeHsATh CBOWCTBA TOYKU MEPECEUCHUST MEIUAaH TpeyroibHUKa (IIEHTpa Macc)
B PELIECHUU 3a/1a4.

Bragete moHATHEM CpeaHEH JIMHUW TPEYroJIbHHKA M TPANELHH, NPUMEHATh UX
CBOMCTBA IpU pelIeHUWM reomeTpuueckux 3anad. llomb3oBatbesi Teopemoint daneca
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U TEOpPEeMOW O TPOMOPIHOHATBHBIX OTPE3KaX, NPHUMEHITh WX MJs perIeHUs
MPAKTUIECKUX 3a7ad.

[IpuMeHSTh TPU3HAKH TOJOOUS TPEYTOJIBHHKOB B PEIICHUU T€OMETPUUYECKUX
3ajad.

[Toms3oBaThcst  Teopemoit  [ludaropa [uist  pemieHWsT TEOMETPUYECKHX U
nmpakTudeckux 3amad. CTpOUTh MAaTEMAaTHUECKYI0 MOJENb B MPAKTHYCCKUX 3a7adax,
CaMOCTOSTENIFHO JIENIaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIINE JJIUHBI.

BrageTs nmoHATHSMHU CHHYCA, KOCHHYCA M TAHTEHCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO
TpeyroyibHUKA. [1071630BaThCS STUMH MOHATUSIMHE JIJIST PEIISHUS TPAKTUISCKUX 3a1ad.

Beraucnate  (pa3imuyHbIME - crioco0aMu) IDIONIAAb TPEYrOJbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX (GUTYp (MOJIB3YSCh, TJE HEOOXOIUMO, KAIBKYJIATOPOM). [IpuMeHsTH
MOJTYYCHHBIC YMCHHS B IPAKTUICCKUX 3a1a49ax.

BrageTs MOHATHAMY BIIMCAHHOTO W IIEHTPAIHLHOTO YTJIA, UCIIONIH30BATh TEOPEMBI
0 BIIMCAHHBIX YIJax, yrjax MeXIy XopaaMu (CEKyIIUMHU) U YIJIe MEXy KacaTeIbHOH U
XOPAOH MPH PEIICHUH TEOMETPHICCKUX 3a1ad.

Brnagets mMOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATH CBOWCTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUHU 3a/1a4.

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHUYECKUE MOJICIH
UL 3a7a4  pea’dbHOW JKM3HM M TMPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C TPUMEHEHHWEM TOJ00US U TPUTOHOMETPUH (TOJIB3YSCh, TIA€ HEO0OXOIUMO,
KJIbKYJISITOPOM).

[IpenMeTHbIC pe3yibTaThl OCBOCHHUSA IMPOrPaMMbI Y4eOHOrO0 Kypca K KOHIY
oOyuerHus B 9 Kjacce:

3HaTh TPUTOHOMETPHYECKUE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTh C WX MOMOIIBIO
pa3IMYHBIC AJIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHHUKA («PEIICHUE MPAMOYTOIBHBIX
TPEYroJbHUKOB»). HaxomuTh (¢ MOMOIIBIO  KaJbKyJaATOpa) JJIWHBI M YIJIbI
JUTSI HeTAOJTMYHBIX 3HAYCHUH.

[Tonb3oBaThCcst (popmMylnaMu TMpPUBENCHUS W OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM  JUISI HAXOXKJICHHWSI COOTHOIICHWH MEXKIy TPUTOHOMETPHUYCCKHUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJII HAXOXKICHHUS DPa3IMYHbBIX
9JIEMEHTOB TPEYrOJIbHUKA («pPEIICHHE TPEYrOJbHUKOBY), MPUMEHATh WX HPH PEIICHUN
TCOMETPUYCCKUX 3a/1a4.

Brnagets monsTHSMH TIpeoOpa3oBaHMsS TOMOOMS, COOTBETCTBEHHBIX DJIEMEHTOB
nono0HbIX uryp. [losb30BaThCcsi CBOMCTBAMH MOAO0MS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIISATD JJIMHBI U HAXOAUTH YTJIbI Y TOA0O0HBIX Guryp. [IpuMeHsTh cBOiCTBA MOg00US
B TPAKTUYECKUX 3a7a4ax. YMETh TNPUBOJUTH TMPUMEPHI TMOAOOHBIX (UTYD
B OKPYKaIOII[eM MHDE.

[Tomp30BaThCsl TEOpEMaMH O TMPOU3BEACHUU OTPE3KOB XOpJ, O TMPOHU3BEIACHHUU
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.
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[Tonmp30BaThCsl BEKTOpAMH, MMOHUMATh UX F€OMETPUUYECKUN U (PU3NYECKUN CMBICT,
OPUMEHATh MX B PEIIEHUUM TIEeOMETPUYECKMX M (u3nueckux 3anad. IlpumeHsATh
CKAJIPHOE MTPOU3BENCHUE BEKTOPOB [T HAXOKICHUS JUIMH U YIJIOB.

ITonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHSATH €r0 B PEIICHUHU
IE€OMETPUYECKUX U NMPAKTUYECKUX 3a/1a4.

BiiageTs NOHATHAMU NPAaBWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJINHBI
YT OKPY)KHOCTH W PAaJIWAHHOW MEpPBI yIJid, YMETh BBIYMCIATH IUIOLIAAL KPyra U €ro
yacted. [I[puMeHsITh oy4eHHbIE yMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxoaute ocu (MM IIEHTPBI) CHMMETPUU (PUTYp, TPUMEHSITH JIBUKCHUS IUIOCKOCTH
B IIPOCTEUIINX CITydasiX.

IIprMeHATh MOMy4YEHHBIE 3HAHUS HA ITPAKTUKE — CTPOUMTh MATEMaTUYECKUE MOJIEIIN
Ul 3aJad  peallbHOM JKW3HM W TPOBOJWUTH COOTBETCTBYIOIIWE BBIYMCIICHUS
C TMPUMECHEHUEM IMOJ00HUS W TPUTOHOMETpUYECKUX (yHKIUH (MONB3ysch, TIe
HE00X0UMO, KAJIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC

Haumenosanue pasgena |KonnuecTso OcHoBHOE OCHOBHBIE BUJIbI I€ATEIBHOCTH 00Y4aIOIIMNXCS

(TembI) Kypca 4acoB COJIEpIKaHNe
[Ipocreiimme 14 [Ipocreiimme D opMyJTHUPOBATH OCHOBHBIE ITOHATHS U ONPEACICHUS.
reoMeTpHUecKue PUrypsl u r€OMETPUYECKHUE Pacno3HaBaTh N3y4eHHbBIE T€OMETPUUECKIE (PUTYPHI,
ux cBoicTBa. MI3mMepenue OOBEKTBHI. onpeeJsTh UX B3aUMHOE PACIIO0KEHUE, BHINOJIHATH
EOMETPUUECKUX BEIUYUH MHOroyroJyibHUK, YepTEX MO0 YCIOBUIO 3aa4H.
JIOMaHas. IIpoBoauTh NpocTeNIre NOCTPOECHHUSI C HOMOIIBIO IUPKYIIS

CmexHbIe U
BEePTUKAJLHBIC YTJIHI.
Pabora

C NPOCTEUIIUMU
YepTeKaAMHU.
N3MepeHne TMHEeMHbBIX
Y YTJIOBBIX BEJIMYHH,
BBIUHCJICHUE OTPE3KOB
U yIJI0B

Y JIMHEUKHU.

HN3mMepATh JIMHEHHBIE U YITIOBBIE BEJIMYMHBI T€OMETPUYECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha I1a3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOJAUTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

Pemathb 3a1aun Ha BBIYNCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemarp 3a1aun Ha B3aMMHOE PAaCIIOJI0KEHUE
TF€OMETPUYECKUX PUTYD.

IIpoBoauTh KIacCU(PUKALMIO YTIOB, BHIYUCIAATH
JIMHEWHBIE U YTIIOBbIC BEJINYUHBI, IPOBOAUTH
HE00XOAMMBIE 10Ka3aTeIbHbIEC PACCYKICHHUS.
3HAKOMMTBLCH € HCTOPUEH Pa3BUTHS T€OMETPUN

TpeyroiabHuKu

22

IToHsiTHE O paBHBIX
TpEyroJIbHUKax 1

Pacno3HaBaTh apbl PaBHBIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTekax (¢ yKazaHHEM MPU3HAKOB).
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MePBUYHBIE
MPEACTABICHUSA

O paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBa

TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
CBOICTBO MEIMaHbI
MPSIMOYTOJIBHOTO
TPEYrOJbHUKA,
MPOBEAEHHOMN

K TUTIOTEHY3€E.
PaBHOOEApEHHBIE U
PaBHOCTOPOHHUE
TPEYT OJIbHUKH.
[Ipu3Haku 1 CBOKCTBA
PaBHOOEAPEHHOTO
TpEyroJjbHUKA.
HepasencrtBa

B F€OMETPUH.
IIpsAMOYTOJIbHBIN
TPEYTOJIBHUK C YIJIOM
B 30°

BbIBOANTH clieICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AIIEMEHTOB) U3 PABEHCTB TPEYTOJIHHUKOB.

D opMyIHPOBATH OINPEACIICHUS: OCTPOYTOJIBHOIO,
TYIOYTOJILHOTO, IPSMOYTOJIBHOI'0, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEJMaHbl TPEYrOJIbHUKA; CEPEIUHHOIO NIEPICHANKYIIIpa
OTpE3Ka; IEPUMETPA TPEYTOJILHUKA.

®opMyIHPOBATH CBOMCTBA U MPU3HAKU PABHOOEIPEHHOT O
TpPEyroJabHUKA.

Crtpouts 4epTexu, pemarb 3a4a4M C TOMOIIBIO
HAaXO0XJACHUS PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH IPU3HAKKA PABEHCTBA NMPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a/1a4aX.

Hcnonb3oBaTh HUPPOBBIE peCYpChI AJIsl HCCIAE10BAHUSA
CBOMCTB M3y4aeMbIX QUryp.

3HAKOMHMTBHCH ¢ HCTOPHEH Pa3BUTHS TEOMETPUN
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[lapaienbHbIe IPSMBIE,

CyMMa YIJIOB TPEYrOJIbHUKA

14

[TapannenbHbie
psIMbIE, UX CBOMCTBA.
Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
o0pazoBaHHBIE

IIPU NIEPECECUECHU N
napajieIbHbIX
MPSMBIX CEKYIIEH ).
[Ipu3nak
NapajyieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOMU
IIPSIMOU O BTOPOU
IIPSMOM.

Cymma yrioB
TPEYroJbHUKA.
Buemnue yrisi
TpEyrojabHUKa

®opMyJIHPOBATH MOHATHE MAPAIIIEIBHBIX MPSAMBIX,
HAXOAUTH IPAKTUYECKUE IPUMEPHI.

M3yuartp cBoiicTBa yIJIOB, 00pa30BaHHBIX IIPU MIEPECEUEHUU
NapaJICNIbHBIX NPsAMBIX ceKyluel. IIpoBoauTh
A0KA3aTeJIbCTBA MMAPATUIEIIBHOCTH ABYX IIPSAMBIX C IOMOILBIO
YIJI0B, 0Opa30BaHHBIX MIPHU MNEPECEUCHUH 3THX MPSIMBIX
TPEThEU MPSAMOU.

BuI4HMCasITh CyMMY YTIIOB TPEYTOJIBHUKA U MHOTOYTOJIBHHKA.
HaxonuTh yncnoBbie 1 OYKBEHHbIE 3HAUECHHUS YIIIOB

B FCOMETPUYECKHUX 3a7a9aX C UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBHCH € HCTOPHEN Pa3BUTHUS T€OMETPUU

OKpy’>KHOCTB U KpYT.
['eomeTpuueckue
MMOCTPOCHHUS

14

OKpyXHOCTB, XOpaa u
IAaMeTP UX CBOMCTBA.
Kacarenbnas

K OKPYXHOCTH.

OKpyX HOCTBb,
BIIMCAHHAs B yIOJl.

DopmMyJIHPOBATH ONpeIeJIeHUsI: OKPYKHOCTH, XOPABI,
JMaMeTpa U KacaTelnbHOU K OKpyKHOCTH. M3yyaTs ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKH.
HccaenoBarp, B TOM YHCIIE HCNOJAB3YS U(DPOBbIE
PecypcChl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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[Toasarue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepPEIVHHBIN
MEePIEHIUKY ISP
KaK F€OMETPUYECKHUE
MeCTa TOYEK.
OKpyX HOCTBb,
OMHCaHHAasl OKOJIO
TPEYroJbHUKA.
OKpyX HOCTBb,
BIIMICAHHAas

B TPEYTOJIbHUK.
IIpocrenmue
3a/1auun

Ha IOCTPOEHUE

KacaTeabHBIX.

HUcnoasb3oBarb MeToa ' MT 11 nokazarenbCTBa TEOpEM

0 MepeceuyeHu OUCCEKTPUC YTIJIOB TPEYTOJbHUKA U
CEPEANHHBIX MEPIIECHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJaaaeBaTb NOHATHSIMM BONCAHHOU W OMMCAHHOU
OKPY>KHOCTEU TPEYrOJIbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPY>KHOCTEH.

Pemats OCHOBHBIE 3a/1a4M HA MOCTPOCHME: YIJIa, PABHOTO
JAHHOMY; CEPEAMHHOrO NEPIEHINKYISApa JaHHOTO OTPE3KA;
MPSIMOU, TPOXOJIAIIEN YEPE3 TAHHYIO TOUKY U
NEPHEeHIUKYJIIPHON TaHHON NPSIMO; OMCCEKTPUCHI TAHHOTO
yrja; Tp€yroJbHUKOB

10 Pa3JIMYHBIM IJIEMEHTAM.

3HAKOMHUTBHCS ¢ MICTOPUEH Pa3BUTUS TEOMETPUH

[loBTOpeHue, 06001IEHNE 4 [ToBTOpEHUE U Pemartsb 3a7aum Ha TOBTOPEHUE, MLTFOCTPUPYIOIIUE CBA3U
3HAHHUH 0000IIIeHHe OCHOBHBIX | MEXIY Pa3TMYHBIMU YaCTIMHU Kypca
MOHATUN U METOJIOB
Kypca / Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KJIACC

HaummenoBanue paznena | KoamuecTBo OcHoBHOE OCHOBHBIE BU/IbI I€ATENBHOCTH 00YYaIOIINXCS
(TeMBbI) Kypca 4acoB coZiepKaHue

YUeThIpEXYrOJIbBHUKHU 12 [Tapannenorpamm, ero | M300paxkaTb U HAXOAUTH HAa YEPTEXKAX
IPU3HAKH U CBOMCTBA. | YETHIPEXYIOJBbHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacrtHble cirydan D opMyJIHPOBATH ONpeIesIeHUs : ITapauIeIorpaMMma,
I1apajuIeI0rpaMMOB NpsMOYTOJIbHUKA, poM0a, KBaApara, Tpanelu, paBHOOOKOM
(pSIMOYTOJIHHUK, Tpaneuny, NpAMOYTrOJIbHOW TPaNleLnH.
pomO, KBaapar), UX Jloka3pIBaTh U MCNOJIb30BATH NIPU PeLICHUH 32124
IIPU3HAKYU U CBOWCTBA. | NPU3HAKU U CBOMCTBA. MapajulesiorpaMMa,
Tpanenus. NpsIMOYTOJIbHUKA, poM0Oa, KBajpaTa, Tparneunun, paBHOOOKOM
PaBHOOOKas 1 Tpaneunuu, NpAMOYTroJIbHON TPaIleLuH.
IIPSAMOYTOJIbHAs IIpuMeHATh MeTOJ YIBOCHHS MEIUAaHbI TPEYTOJIbHUKA.
TpaneuuH. Hcnoab3oBaTh UPPOBBIE peCypChl AJIS UCCIEIOBAHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX QUryp.
MEIMaHbI. 3HAKOMHMTBHCH ¢ HCTOPHEH Pa3BUTHS TEOMETPUN
enTpanbHas
CUMMETPHUS

Teopema ®aneca u Teopema 15 Teopema daneca u IIpoBoaAUTH MOCTPOEHUS C IOMOIIBIO HUPKYJIS U TUHEUKH

0 TTPOMOPIIMOHATILHBIX
OTpe3Kax, MoA00HbIC
TPEYTrOJIbHUKHU

TeopeMa

0 MPOMOPIIMOHATBHBIX
OTpe3Kax.

Cpenssis TUHUS
TPEYroJbHUKA.

C UCIOJb30BaHue TeopeMsl Dareca U TEOpEMBbI

O IPONOPLIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTENBCTBO TOI'O, YTO MEAUAHBI
TPEYroJIbHUKA [IEPECEKAIOTCS B OJHOM TOYKE, U HAXOAUTH
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Tpaneuus, €€ cpeaHss
JIUHUSA.
[TponopurioHaNIbHBIE
OTPE3KH.

LlenTp macc

B TPEYT OJIbHUKE.
ITomoOnbIe
TPEYTrOJIbHUKU. Tpu
MpU3HaKa Mmoaoous
TPEYTrOJILHUKOB.
[Ipumenenue

10 100U

IIPU PELICHUN
MPaKTUYECKUX 3a]1a4

CBSI3b C IICHTPOM MaccC, HaXOAUTb OTHOIIICHUE, B KOTOPOM
MEUAHBI JICTSATCS TOYKON UX IMEPECCUCHHS.

HaxoauTh 110100HBIC TPEYTOJIBHUKN HA TOTOBBIX YePTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIMX IIPU3HAKOB ITOJO0MS.
PemaTh 3a1a4u Ha MOAOOHBIE TPEYTOJTHHUKHU C TIOMOIIBIO
CaMOCTOSITETILHOTO TIOCTPOCHUS YePTEKEH M HAXOXKICHUS
0TOOHBIX TPEYTOJIHHUKOB.

IIpoBoaUTH 10Ka3aTeJBCTBA C HCIIOJIH30BAHUEM
MIPU3HAKOB MOA00US.

Jloka3bIBaTh TPH MPU3HAKA TTOTO0US TPEYTOJILHUKOB.
IIpuMeHATH MOTyYEeHHBIC 3HAHUS MPU PEIICHUN
TCOMETPUICCKUX M MPAKTHIECKUX 3a/1a4.

3HAKOMMTBLCA C UCTOPHEH Pa3BUTHSI TEOMETPUU

[Imomans. Haxoxxnenue
[JIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Tnomanu mogoOHBIX GUTYP

14

CBoiicTBa mIoniageu
r€OMETPUUYECKUX
uryp.

DopMyJIbl

JUTSL TIJTOLIA N
TPEYroJIbHUKA,
napajiesorpaMmma,
Tparneiuu.
Brruncnenue
IJIOIaAe CIIOKHBIX

dburyp.

OsgJ1aieBaTh NEPBUYHBIMH NPeACTABJICHUAMH 00 0011ei
Teopuu 1womaau (Mepsl), GopmMyaIupoOBaTH CBOHCTBA
IUIOIIA/IH, BBIICHATH UX HAIJIIHBIA CMBICI.

BeiBoauTh (popMyIIBI IJIOLIAAN MTapaljiesiorpaMma,
TPEyroJbHUKA, TPANeuuu U3 (pOpMyIIbl MIIOIIA U
NPSIMOYTOJIbHUKA (KBaJpaTa).

BbIBoAUTH (POPMYIIBI IIJIOUIAIN BBITYKJIOTO
YeThIPEXYrOJIbHUKA Yepe3 JUAroHalIu U YroJi MKy HUMHU.
Haxonuts momanu ¢uryp, n300pakEHHBIX HA KJIETYATON
OyMmare, MCIOJIb30BaTh pa30oreHne PUIypbl HA YaCTH U
JOCTpauBaHuUE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
[Imomany mogoOHbBIX
buryp.

3amaun

C IPaKTUUYECKUM
Co/ICp>)KaHUEM.
Pemnienue 3amau

C MOMOIIILIO METOIa
BCIIOMOT'aTEJILHOU
IUIOIIATH

Pa36upaTs npuMepsbl UCIIOIH30BAHUS BCIIOMOTATEIILHOMN
TUTOIIAIH JIJISL PEIICHUST TCOMETPUICCKUX 3a1ad.
Haxoaurth miomiaau mogo0HsIX GUTYD.

BbruncasTh ionany pa3inyHbiX MHOTOYTOJIBHBIX (pUTyp.

Pematp 3a1a4u Ha TUIOIIA/TH C TIPAKTUYECKUM
cofiep )KaHUuEM

Teopema ITudaropa u
HayaJila TPUTOHOMETPUU

10

Teopema [ludaropa, u
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUIECKUX
G yHKIIHI OCTPOTO
yria npsMOyTOJIbHOTO
TPEYroJIbHUKa,
TPUTOHOMETPUUYECKUE
COOTHOIIICHHSI

B IIPSIMOYTOJILHOM
TPEYTrOJbHUKE.
OcHoBHOE
TPUTOHOMETPUUIECKOE
TOXKJIECTBO

Joxa3zbiBaTh TeopeMy I[ludaropa, ucnonbzoBarh €€

B IIPAKTUYECKUX BBIYMCIICHUSIX.

®opMyJIMPOBATH OIPENEICHHUS] TPUTOHOMETPUYECKUX
(GYHKIHI OCTPOTO yIiia, MPOBEPSATHh UX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPUUECKHE COOTHOILICHUS

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHUST MEXKIY CTOPOHAMH B
PSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTs GopMyssl IpUBEICHUS U OCHOBHOE
TPUTOHOMETPUIECKOE TOKIACCTBO JJIST HAXOXKICHUS
COOTHOIICHUH MEXIY TPUTOHOMETPUICCKUMU QYHKIIHSIMH
Pa3IMYHBIX OCTPHIX YTJIOB.

IIpuMeHSATH MOJTy4YeHHbIE 3HAHUS U YMEHUS [P PEIICHUN
NPaKTHYECKUX 3a/1a4.

3HAKOMHUTBHCH C MCTOPHE Pa3BUTHS TEOMETPUU
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YTJbI B OKPYKHOCTH.
BrucaHHbIE U ONTMCaHHbBIE
YETBIPEX YT OJIbHUKHU.
KacarenbHbie

K OKpyx’HoCTH. Kacanue
OKPYKHOCTEU

13

Bnucannsie n
LEHTPAJIbHBIE YTJIbI,
YTOJI MEXIY
KacaTeJILHOM U
XOPI0M.

YTibl MeXIY
XOpJIamMu U
CEKYILINMU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEX YT OJIbHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
IIpumenenue sTux
CBOMCTB

MIpY PELUICHUN
r€OMETPUYECKUX
3aj1ad4.

Bzanmnuoe
PacMoJIOKEHHUE ABYX
OKPY>KHOCTEH, 0011THe
KacaTeJIbHBIE.
Kacanue
OKPY>KHOCTEU

DopMyJIMPOBATHh OCHOBHBIE OIPEEIICHNS, CBSI3aHHBIE

C yrJIaM¥ B Kpyre (BIIMCAHHBIN yToJI, IIEHTPAIBHBIN YTOI).
HaxoauTsp BlMCaHHBIE YIJIbl, ONMPAIOIINECS HA OJHY YTy,
BBIYHUCJISATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIiax, TEOPEMbI O BHIUCAHHOM YEThIPEXYTOJILHUKE,
TEOPEMBI O LIEHTPAJILHOM YIJIE.

HccnenoBarh, B TOM 4UCiE ¢ TOMOIIBIO IU(PPOBBIX
pPECYPCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEXYTOIbHUKH,
BBIBOJMUTH X CBOWCTBA U IPU3HAKHU.

Hcnonb30BaTh 3T CBOMCTBA U MPU3HAKU MPU PEILIEHUH
3aja4
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[loBTOpeHue, 006001IEHNE 4 [ToBTOpEHUME PemiaTp 3a1a4M Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3U
3HaAHUU OCHOBHBIX IOHATHI U | MEXIY Pa3IuYHBIMU YacCTIMH Kypca

METOJI0B KypcoB 7 1 8

KJIaCCOB, 00001IEHNE

3HAHUU
OBHIEE KOJIMYECTBO 68

YACOB IIO [IPOI'PAMME

82




9 KJIACC

HammenoBanue paznena | KomuuectBo OcHoOBHOE OcHOBHBIE BUJIbI ACSITEILHOCTH 00YyU4arOMIMXCs
(TeMbI) Kypca 4acoB coJiepKaHuE
Tpuronomerpus. Teopemsl 16 Onpenenenue D opMyJTHPOBATH ONpe/ieeHUusi TPUTOHOMETPUUECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U IPSIMBIX YIJIOB.
Penienue TpeyroJbHUKOB GyHKIMIA yTII0B OT BbIBOAUTH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
0° mo 180°. ®opmynsl | (C paguycoM ONUCAHHON OKPYXKHOCTH).
MIPUBEJICHUS. BoiBoauTh (OPMYJIbI AJIS BHIYMCICHHUS IJIOLIAdCH
Teopema KOCUHYCOB, C MCIOJIb30BAaHNEM TeopeM TpuroHoMetrpuu (popmyra
TeopeMa CUHYCOB. IJIOIIAJAN TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YI'OJ MEXKTY
Pemenue HUMH, popMyIia MIOHIAU YETHIPEXYTOIbHUKA YEPEe3 €ro
TPEYTrOJILHUKOB. JMArOHaJId ¥ YTOJI MKy HUMHU).
[IpakTrueckoe PemiaThb TpeyroJgpHUKH.
MPUMEHECHUE PemiaTp npakTudeckue 3aaaquu, CBOAAIINECS
JOKa3aHHBIX TEOPEM K HAXOXKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeobpazoBanue moao0us. 10 [MonsTune OcBauBaTh NOHsSITHE ITPEOOPA3OBAHUS TIOIOOMS.
Merpuyeckne 0 npeoOpa3oBaHUU HcceaenoBaTh OTHOIICHHE JIMHEUHBIX 3JIEMEHTOB (DUTYP
COOTHOIIICHUS nomo0ous. Ipy IIpeoOpa3oBaHUU TTOA00HS.
B OKPY>KHOCTH CoOTBETCTBEHHEIE HaxoanTs mpumepsI o00ust B OKpYKaroien
3JIEMEHTHI IONOOHBIX | IEeHCTBUTEILHOCTH.
¢uryp. BbIBOAMTH METPUUYECKUE COOTHOLLIEHHS MEXKIY OTPE3KaMHU
Teopema X0pH, CEKYIIMX M KAaCaTCIIbHBIX C UCIIOJIb30BAHUEM

O MPOU3BEIICHUN
OTPE3KOB XOP/I,
TeopeMa

BITMCAHHBIX YTJIOB U TIOJIOOHBIX TPEYTOJIHLHUKOB.
Pemats reomMeTprdeckue 3a/1a4u 1 3aJ1a49M U3 PEATbHOU
YKW3HU C UCIIOJIb30BAaHUEM TOJI00HBIX TPEYTOJbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIHX,
T€OpEMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B pEIICHUU
Tr€OMETPUUECKUX
3aJa4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJI0KECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO.
PuU3nYECKUn U
r€OMETPUYECKUN
CMBICIT BEKTOPOB.
Paznoxxenue BekTopa
10 IBYM
HEKOJUIMHEAPHBIM
BEKTOPaM.
KoopannaTtsl
BEKTOpA.

CxkansapHoe
MIPOU3BENCHUE
BEKTOPOB, €TI0

Hcnmosib30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIEIOBATH TEOMETPUICCKUIT (TIepeMellieHIe) 1
(r3myeckuii (crita) CMBICIBI BEKTOPOB.

3HaTh onpeaeJeHlsl CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOPA HA YHCIIO, HCCAEA0BATh
reOMETPUYECKUN U (DU3UUECKUI CMBICIIBI 3THX ONEepaluid.
Pemiatb reoMeTprYECKrE 33141 C UCIIOJIb30BAaHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKaIApPHOE IPOU3BENCHUE BEKTOPOB,
BbIBOIUTb €0 OCHOBHBIE CBOKCTBA.

BbpI4ucasTh CyMMY, pa3HOCTb U CKAIAPHOE MTPOU3BEICHUE
BEKTOPOB B KOOPJINHATAX.

IIpuMeHATH CKaIsIpHOE MTPOU3BEAECHUE ISl HAXOKICHHUS
JUTUH U YTJI0B
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MIPUMEHCHHUE

JUTST HAXOXKICHUS
JUTAH U YTJIOB.
Pemenue 3agau

C IIOMOIIBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB
JUTA pEIICHUS 3a7a4
busuku

I[GKapTOBI)I KOOPpAHWHATHI
Ha ITIJIOCKOCTHU

JlexapToBbl
KOOPJIMHATBI TOYEK
Ha IUIOCKOCTH.
YpaBHEHHE TIPAMON.
YpaBHeHUE
OKPYKHOCTH.
KoopannaTel Touek
MIEpECCUCHUS
OKPY>KHOCTH U
MIPSIMOM.

Merton koopauHaT
MIPU PEIICHUN
r€OMETPUYECKUX
3a/1a4, MPaKTHYECKUX
3a1a4y

OcBauBaTh NMOHSITHE [IPSIMOYTOJIBHON CUCTEMBI
KOOpPAMHAT, 1€KapTOBbIX KOOPAUHAT TOYKHU.

BbIBOAUTH ypaBHEHHE IPSIMOM U OKPY)KHOCTU. BblaesiTh
IIOJIHBIM KBaJpaT JJIs HAaXOXKACHUS IEHTPA U paauyca
OKPYKHOCTH 110 €€ YPaBHEHHUIO.

Pemiathb 3a1a4M Ha HAXOKICHUE TOYEK MIEPECEUCHUS
NPSAMBIX U OKPYKHOCTEHN € TOMOIIBIO METO/Ia KOOPAUHAT.
Hcnonb3oBaTh CBOMCTBA YIIIOBOro Ko3@uimeHTa npsiMon
IIPU PELICHUH 3a]a4, JJIs1 ONPEAEICHUS PACTIONIOKEHUS
PSMOM.

IIpuMeHATH KOOP/IMHATHI PU PEIICHUN FEOMETPUUYECKUX U
IPAKTUYECKUX 3a7ad, JUIsl HIOCTPOEHUS MAaTEMATHYECKUX
MoOJIeIIei peaibHbIX 3a1a4 («METO KOOPAMHATY).
[Monb3oBaThbest 111 TOCTPOEHUS U UCCIIEAOBAHUI

U (DPOBBIMH PECYPCAMH.

3HAKOMMTBLCH € HCTOPUEH Pa3BUTHS T€OMETPUN
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[IpaBrIIbHBIE
MHOTOYTOJIbHUKH.
JImHa OKPY>KHOCTH U
MJI0IIaAb Kpyra.
Briaucnenue miomaaeu

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno . JInuna
OKPY>KHOCTH, TyT'H
OKPY>KHOCTH.
Pannannas mepa
yTIIa.

[Imomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEACICHUE IPABUIIBHBIX
MHOTOYTOJIBHUKOB, HAXOAUTh UX 3JIEMEHTBHI.
IHosb30BaThCS MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOUIBIO MTPABUIIbHBIX MHOTOYT OJIBHUKOB, ONPede/ATh
YUCJIO T, JVINHY 1YTH U PaMAHHYIO MEpY YIJIa.
IIpoBoauTh mepexoa OT paiMaHHOW MEpPBI yIiia

K IpalyCHOM U Ha0OOPOT.

OnpeaensiTe mIomanb Kpyra.

BoiBoauTh hopmyabl (B TpalyCHOM U palaHHON Mepe)
JUISL JUTMH YT, TUIOIIAAEN CEKTOPOB U CErMEHTOB.
Bbruncasith miomaan GUryp, BKIOYAIOMUX 3JIEMEHTHI
OKPYXKHOCTH (KpyTa).

Haxoaurth muiomany B 3aa4ax peajlbHON KU3HU

JIBV>KEHUS TITOCKOCTH

[ToraTne o ABM>KEHUH
IJIOCKOCTH.
[TapannenpHbIi
MEPEHOC, MMOBOPOT
IIpumeHnenue

MIpY PELICHUM 3a/1a4

Pa30upartsb nipuMepsl, WILUTFOCTPUPYIOIIUE TOHATUS
JIBUKEHHS.

DopMyJTHPOBATH ONIPEACIICHNS NTapalICIIbHOTO IEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHUH. BBIBOAUTHL UX CBOWCTBA,
HAXOAUThb HENOJABUKHBIE TOUKH.

HaxoauTh HEHTPHI U OCH CUMMETPUNA MPOCTEUITUX PUTYD.
IIpumeHsTH MapajuieIbHbIN NEPEHOC U CUMMETPUIO IIPU
pEIICHUN T€OMETPHUYCCKHUX 3a1a4 (pa30oupaTh MPUMEpBHI).
Hcnonb3oBaTh 1151 TIOCTPOEHUS U UCCIIEIOBAHUN

U (POBBIEC PECYPCHI

[loBTOpeHue, 06001ICHUE,
cUcTeMaTHh3alsg 3HaHUI

IToBTOpEeHUME
OCHOBHEIX TOHITUH U

OnepupoBathb NOHATUSIMU: (HUTYpa, TOUKA, NIPsMasi, yroJ,
MHOTOYTOJILHUK, PABHOOEAPEHHBIN U PaBHOCTOPOHHUN
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METOJI0B KypcoB 7—9
KJ1accoB, 00001IeHNE
Y CHCTEMAaTHU3aLNS
3HAHUMU.
IIpocrenmme
r€OMETPUYECKHUE
burypsl u ux
cBoicTBa. M3mepenne
F€OMETPUYECKUX
BEJINYHH.
TpeyroJibHUKWU.
[TapannenbHblie U
MEePIEHIUKYJIIIPHBIE
MpsIMBIE.
OKpy)HOCTb U KpYT.
['eomeTprueckue
MOCTPOEHUS. Y IJIbI
B OKPY>KHOCTH.
Bnucanusie u
ONMCAHHbBIC
OKPYKHOCTH
MHOTOYTOJIbBHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeThIpEXyrOIbHUKH.
Brnincanueie

TPEYTOJIBHUKH, IPSIMOYTOJIbHBIM TPEYTIOJIbHUK, MEINAHA,
OuccekTpHca U BbICOTa TPEYroJIbHUKA, Tapajliesiorpamm,
pPOMO, PSIMOYTOJIbHUK, KBAaJPAT, TPANELUs; OKPYKHOCTb,
KacaTeJlbHas; PaBEHCTBO U oo0ue Gpuryp,
TPEYrOJIbHUKOB; NapaJUIEIbHOCTD U NIEPIEHIUKYIIPHOCTD
IPSIMBIX, YTOJI MEXAY MPSAMBIMU, CHMMETPHSI OTHOCUTEIIEHO
TOYKH U MPSMOU; JINHA, PACCTOSIHUE, BEIMYMHA YTJIA,
IJIOIIA/b, TIEPUMETD.

Hcnosb3oBaTh (pOPMYJIBL: IEPUMETPA U ILIOLIAN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY)KHOCTH U ILIOIIAAH KPYTa,
00BbEMa MPAMOYTOJIBHOTO NapaJIIeNIeUIE .
OnepupoBath NOHATUAMM: IIPIMOYTOJIbHASA CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATh 3T IOHATUS IS
IIPEACTABJICHUS TaHHBIX U PEIICHUS 3a/1a4, B TOM YUCJIE

U3 APYTUX Y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha TOBTOPEHUE OCHOBHBIX IMOHSTHH,
WJUTFOCTPALMIO CBA3EM MEXIY pPa3IMYHBIMU YacTIMHU Kypca.
BeiOMpaTs MeTox I pelieHus 3a0a4H.

Pemathb 3a1a41 U3 [IOBCETHEBHOM KU3HU
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Y OTMCAHHBIC
YETHIPEX YT OJIbHUKH.
Teopema Iudaropa u
Havaja
TPUTOHOMETPHUH.
Pemenue o0mumx
TPEYrOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBwxkenus. [TogoOue.
Cummerpus.
IInomane.
Brruuciienue
orontaaei. Inmomaamn
MOJ00HBIX (UTYP.
JlexapToBbI
KOOPJIMHATHI HA
MJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

MMOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1M(POBOM MHpPE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTD, KaK ¢ TOYKH 3pEHUS MPAKTUUECKUX MPHIIOKCHUH, TaK U UX POJIA
B 00pa3oBaHHM, HEOOXOIMMOM KaKIOMy ueJoBeKy. Bospacrtaer umcio mpodeccuit,
IpU OBJIAJCHUH KOTOPBIMH TpeOyercs Xopomas ©0a3oBas IMOATOTOBKAa B 00JacTu
BEPOSITHOCTH M CTATHCTHUKH, TaKasi TTOJITOTOBKA BayKHA IS TPOIOJDKCHUSI 00pa30BaHMS U
JUTSl YCTICUTHOM MPO(eCCHOHATBHON Kapbephl.

Kasx1prit yenoBek MOCTOSHHO MTPUHUMAET PEIICHHS] Ha OCHOBE MMEIOIIMXCS Y HETO
JAHHBIX. A JUisi 00OCHOBAHHOTO MPUHATHS PEHICHUS B YCJIOBHSIX HEAOCTaTKa WM
n30bITKa WHGOpPMAIMM HEOOXOJWMO B TOM YHCJIE XOpomo cHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NMeHHO 103TOMY OCTpPO BCTaia HEOOXOIUMOCTH C(HOPMHUPOBATH Y 00YyUAIOLTUXCS
(GYHKIMOHANIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B c€0sl B KaueCTBE HEOTHEMIIEMOM
COCTaBJISIIONICH yYMEHHE BOCHPUHHUMATh M KPUTUYECKHU AHAIM3UPOBATH MH(POPMAIIHIO,
MIPEICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSTHOCTHBINA XapaKTep MHOTHX
pPEANTBHBIX TPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOAWTH MPOCTEHINHE BEPOSTHOCTHHIC
pacUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU NpUHIMIAMH cOOpa, aHaimm3a u
MPENICTABIICHUsI JAHHBIX W3 pa3NU4HBIX cdep >KU3HU OOIIecTBa M TOCyIapcTBa
npuobmiaer oOyyaromuxcsi K  OOLIECTBEHHbIM HWHTepecam. F3yueHue OCHOB
KOMOWHATOPUKHM pPa3BUBACT HABBIKM OpraHU3allMd Tepedopa M TOoACYETa dYHCiIa
BapMAHTOB, B TOM YHCIIC€ B MPUKIATHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAMH TEOpUU
rpadoB co3gaér MaremMaTuyeckuil (GyHAAMEHT Juisi (OPMHPOBAHUA KOMIIETEHUMI
B oOyiacti WH(POPMATUKM W HHUQPPOBBIX TexHOJOTHH. [Ipu M3ydeHHHM CTaTHUCTUKU U
BEPOSATHOCTH OOOTAIIAIOTCS MPEACTABICHHUS OOYJarOIIMXCS O COBPEMEHHOW KapTHHE
MHpa U METOJax €ro MCCAeIOBaHUS, (DOPMHPYETCS MOHUMAHHE POJM CTaTUCTUKH Kak
WUCTOYHHUKA COLMAIBLHO 3HAYMMOW HH(POPMAlMM U  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHHS.

B cooTBeTcTBUMU ¢ JAaHHBIMU TEISIMH B CTPYKTYpe MPOTpaMMbl Y4eOHOTO Kypca
«BeposATHOCTh U CTATHCTHKA» OCHOBHOTO OOIIETO 00pa30BaHUs BBIJICIICHBI CIICTYIOIIHE
colepkarenbHo-MeToauueckue JuHuu: «lIpencraBneHne MaHHBIX MW ONUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOWHATOpHKW», «BBeaeHue B TeOopuio
rpagoBy.

Conepxanue muauu «lIpeacraBieHue HaHHBIX W ONMCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOHM IiJisi (DOPMHUPOBAHUS HABBIKOB PaOOTHI ¢ MH(OpPMAIUEH: OT YTCHUS U
WHTEpHpeTanuu WH(OpMaIuy, TPEACTaBICHHOW B TaOiWIaX, Ha JguarpaMMax |
rpadukax, 10 cOopa, NPEACTAaBIEHUS W aHajdW3a JAHHBIX C HCIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEpPUCTUK CPEeOHUX M paccenBaHus. Paboras ¢ JaHHbBIMY,
oOydaroluecs ydarcsi CUUTBIBATb M HHTEPIPETUPOBATH JAHHBIC, BbIJBUraTh,
apryMEHTHPOBATh U KPUTUKOBATh IPOCTEHMILINE TUIIOTE3b], Pa3MbILUIATE HaJl (PaKTOpamH,
BBI3bIBAIOIIMMH HW3MEHYHMBOCTb, M OLIEHMBATh HMX BJMSHUE Ha paccMaTpUBaEMbIe
BEJIMYMHBI U MTPOLIECCHI.

NHTyUTHBHOE TMPEACTABICHUE O CIYy4YalHOM W3MEHYMBOCTH, WCCIEAOBAHUE
3aKOHOMEPHOCTEW W TEHACHUMU CTAHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW I W3y4ECHUS
TEOpUU BEPOSTHOCTEN. bosblioe 3HaueHne UMEIOT NPAKTHYECKUE 3aJaHUsl, B YACTHOCTH
OTIBITHI C KIACCUYECKUMU BEPOSITHOCTHBIMUA MOJIEIISIMU.

[TonsiTHEe BEpOSITHOCTH BBOAMUTCS KaKk Mepa MPaBIONOA00Ms CIIy4aiiHOrO COOBITHS.
[Tpu n3ydeHnn yueOHOro Kypca o0yJaromuecs 3HaKOMATCS € MPOCTEUIIMMHA METOIAMHU
BBIUKCIIEHUSI BEPOSITHOCTEH B CIy4allHbIX SKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU MCXOJAMH, BEPOSTHOCTHBIMHU 3aKOHAMM, MO3BOJIIIOIIMMH CTaBUTh U
pematb Oosiee CIOKHBIE 331auyd. B yueOHbIN Kypc BXOAST HadaJlbHbIE MPEICTABICHUS
O CIIy4aliHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYarOIIHUXCS
C MHOXECTBaMU M OCHOBHBIMHU ONEPALMSIMHU HaJ MHOXECTBAMH, PacCMaTPUBAIOTCS
OpUMEPbl TNPUMEHEHUsS [JIs pEIIEeHUs 3a7ad, a TAaKXKE HCIOJIb30BaHUS B APYrux
MaTEMaTUYECKHUX Kypcax U yYEOHBIX MPEeIMETax.

B 7-9 xnaccax uzydaercs yueOHbIN Kypc «BepoSTHOCTh M CTAaTUCTHKAY, B KOTOPBIH
BXoJAT paszpensl: «lIpencraBieHue JaHHBIX M ONMcCaTeNbHAs  CTaTHCTHKA,
«BeposTHOCTBEY, «1eMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

OOmiee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JIsi HM3Y4YeHUs Yy4eOHOro Kypca
«BepositTHOCTh M cTatrcTHKay, — 102 vaca: B 7 kiacce — 34 4vaca (1 yac B Hemelno),
B 8 Kimacce — 34 yaca (1 yac B Hezemo), B 9 kiacce — 34 gaca (1 yac B Hezelo).

COAEPXAHUE OBYYEHUA
7 KJIACC

[IpencraBnenve AaHHBIX B BUAC TaOnwil, Auarpamm, rpadukoB. 3aroJHEHUE
TaOJUI, YTEHUE M MOCTPOCHHE IUarpamm (CTOJIOMKOBBIX (CTOIOYATBIX) M KPYrOBBIX).
UreHnue rpaukoB peanbHBIX IMpoueccoB. M3pnedueHne uHPOpMAIMKM U3 AMATPAMM U
TaOJINII, UCTIONH30BAHUE M MHTEPIIPETAIIHS TaHHBIX.

OnucarenbHasl CTAaTUCTUKA: CpelHee apudmeTHdeckoe, MeauaHa, pa3Max,
HauOOJIbIIICe U HAUMEHBIIIee 3HAYCHHS HA00pa YMCIIOBBIX TaHHBIX. [Ipumepsl cirydaitHon
WU3MEHYUBOCTHU.

CnyyaitHplii SKCIepuMeHT (OIBIT) U CAy4aiHOe coObITHE. BepoSTHOCTh M YacToTa.
Ponb ManoBeposSTHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIECTBE.
MoseTa u urpanbHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, BepmmHa, pedpo. Ctenens BepimnHbl. Yucno pédep U cymMMapHas CTEleHb
BepuuH. [Ipencrasnenue o cesznoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xox
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rpada (distepoB myTh). Ilpencrabienue 06 opueHTHpOBaHHOM Tpade. Pemenne 3amau
C TIOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBnenne faHHBIX B BUJE TaOIHUII, AUarpamMmm, rpaduKos.

MHO0K€eCTBO, 3JIEMEHT MHOXECTBA, ITOAMHOXKECTBO. Olepanuy HaJl MHOKECTBAMMU:
o0beuHEHUE, IepeceueHne, AonoiaHeHue. CBoiicTBa omepanuil HaJ MHOXXECTBAMM:
IIEPEMECTUTEIIBHOE, COYETATENIbHOE, PaclpeIeIUTENbHOE, BKIIIOYeHUs. Vcronp30Banue
rpau4ecKoro IMpenCTaBICHUs MHOXECTB JUIsl OINUCAHUS pEalbHBIX IPOLIECCOB U
SIBJICHUH, IIPU PELLICHUU 3a/1a4.

N3mepenue paccenBaHus JAaHHBIX. Jlucnepcuss W CTaHIApTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. /lnarpamma paccenBaHus.

DOnemMeHTapHble COOBITHS cllydaiiHOro omnbita. CiydaiiHble coObITHsS. BepostHocTH
coObITHil. ONBITBI C PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CirydalHBIMI
BbIOOp. CBSI3b MEXAY MaJOBEPOSITHBIMH U MPAKTHUYECKH JOCTOBEPHBIMU COOBITUAMHU
B [IPUPO/IE, OOIIIECTBE U HAYKE.

HepeBo. CBOMCTBa JEpEBbEB. E€IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHUCSYEU
BEPIIMHBI, CBA3b MEXKJY YHCIOM BEpIIMH U uyucioM pEOep. IIpaBmiio yMHOKEHHS.
Pemenue 3agau ¢ noMouibio rpados.

[IpotuBomnonoxHeie coobiTUd. Jnarpamma Oiinepa. O0beIMHEHUE U TIEpPECEUCHUE
coObIThii. HecoBmecTHble cOObITHS. DOpMyna CIHOXKEHUS BEpPOSTHOCTEW. Y CIOBHAs
BeposTHOCTh. [lpaBuno ymuHoxkenus. HezaBucumble coObiTuss. IlpencraBnenue
JKCIEPUMEHTa B BHJAE JcpeBa. PelleHne 3amady Ha HAXO0XKIEHUE BEPOATHOCTEU
C MOMOIIIBIO JIEpeBa CIIY4alHOTO SKCIIEPUMEHTA, THarpamMMm JuJepa.

9 KJIACC

[IpencraBienre NaHHBIX B BHUJIE TAOJMI], AUArpamMm, rpa@ukoB, MHTEPIPETAIIHS
JTaHHBIX. UTeHNEe U TOCTPOCHHE TAOJHI], TUarpaMm, rpauKoB MO0 PEATbHBIM JTAHHBIM.

IlepecranoBku u Qakropuan. CoueTaHus M YHUCIO codeTaHuil. TpeyrojabHUK
[Tackans. Pemenue 3am1ay ¢ UCTIONBL30BaHUEM KOMOMHATOPHKHU.

['eomerpuueckass BeposiTHOCTh. Ciy4daliHbIi  BbIOOp TOYKHM U3  (QUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucneitanne. Ycenex u Heyaada. Cepusi ucnbITaHuil 10 mepBoro ycnexa. Cepus
ucneiTanuii bepuymmu. BepositHocTr coObITHH B cepuu ucnbiTanuii bepuym.

CnydailHasgs BeIMYMHA W paclpelesieHne BeposiTHOCTeH. MaremaTudeckoe
oXuJaHue u aucnepcusi. [IpuMepbl MaTeMaTHUECKOT0 OXKHUJAHUS KaK TEOPETUYECKOIO
CpPEIHEro 3HA4YCHUs BEJIMYUHBI. MaTremMaThyecKkoe OXUIAAHUE U JUCIEPCUS CIy4anHOU
BEJIMYMHBI YUCJIO YCIIEXOB B CEPUH UCIIBITAHUN bepHymum.

[Tonsitue o 3akoHe OonpiKX uncen. V3MepeHne BepoATHOCTEH ¢ MOMOIIBIO YacTOT.
Ponp u 3HaueHne 3aK0HA OOBIIMX YUCEN B MPUPOJIE U OOIIECTRE.
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ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC peE3yJabTATHI OCBOCHHS MPOTPaMMBI Y4€OHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

Yurate wuHpOpPMALMIO, TPEACTABICHHYIO B Tabnuiax, Ha JaUarpammax,
IPE/ICTABIATh JaHHBIC B BUJIE TAOJUI], CTPOUTH JHATPAMMBI (CTOJIOMKOBBIE (CTOIOUATHIC)
¥ KpYroOBbI€) [0 MAacCUBaM 3HAYCHUI.

OnuceIBaTh ¥ MHTEPHPETUPOBATH PEaIbHBIE YMCIIOBBIE JaHHBIE, MPEICTABICHHbIE
B TA0JIMLIAX, HA MarpaMmax, rpaukax.

Hcnonp30BaTh 11 ONMCAHMS TAHHBIX CTAaTHUCTUYECKHE XAPAKTEPUCTUKU: CpEIHEE
apudmeTnueckoe, MeMaHa, HauooJbIIee U HAUMEHbBIIIEE 3HAUCHUS, pa3Max.

HmeTh npecTaBiaeHue O CIydailHOM M3MEHYMBOCTH Ha TPUMEPAX LEH, PU3NYECKHUX
BEJIMYMH, AHTPONOMETPUYECKUX HAHHBIX, MUMETh MPEACTABICHHUE O CTAaTUCTHUYECKOU
YCTONYHBOCTH.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUSA IPOrPaMMBI YY4eOHOro Kypca K KOHITY
oOydeHus B 8 KJjacce:

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIIUIO, MPEICTABICHHYIO B BUAC TaOJIMII,
quarpaMm, rpaduKoB, MPEACTaBISIThH JaHHbIE B BUJIE TAOJIUII, TUarpaMmm, rpaduKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPETHUX 3HAUYECHUI
U Mep paccerBaHus (pa3Max, TUCIICPCHUS U CTaHIapTHOE OTKJIOHEHUE).

HaxoauTh 9acTOThl YHCIOBBIX 3HAYEHWM M YacCTOTHl COOBITHH, B TOM 4YHCIIE
10 pe3yJIbTaTaM U3MEPEHUI U HaOJIIOICHUI.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITMI B ONBITaX, 3Has BEPOATHOCTH
3JIEMEHTAPHBIX COOBITUM, B TOM YHCJIE€ B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
COOBITHSMH.

Ucnonw3oBath rpaduueckue MOJEIU: JEpPEeBO CIy4allHOTO DKCIIEPUMEHTA,
JAarpaMMmbl Dilepa, YucaoBast npsimast.

OnepupoBaTh MNOHSTUSIMU. MHOXECTBO, MOAMHOKECTBO, BBINOJHATH ONEPALUU
HaJl MHOXKECTBaMH: 00BEIMHCHHE, ITEpeceUeHUE, TOMOIHCHHE, IEPEUNCIIATh dJIEMEHTHI
MHOJKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Ucnonws3oBaTh Tpaduueckoe MpeacTaBICHUE MHOXECTB U CBSI3EM MEXAy HUMU
JUIS. OIIMCaHMs MPOLECCOB U SIBIICHUM, B TOM YHCJIE IIPU PELICHUM 3a1ad U3 JPYTrux
y4e€OHBIX TTPEAMETOB U KYPCOB.

[IpenmeTHBIC pe3yJabTAaThl OCBOCHHS MPOTpaMMBbI Y4EOHOTO Kypca K KOHITY
oOyuenus B 9 kJacce:

W3BnekaTe u mpeoOpa3oBBIBaTh WHQPOPMAIMIO, TPEICTABICHHYIO B Pa3TMYHBIX
WCTOYHUKAX B BUJE TaONWIl, AuUarpamMm, TpaduKoOB, TMPEACTABIATH TAaHHBIC B BUE
Ta0IuIl, JUarpamMm, rpadukos.
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Pemrate  3amauM  OpraHM30BaHHBIM  TepeOOpPOM  BApUAHTOB, a  TaKKe
C MCITOJIb30BAHUEM KOMOWHATOPHBIX MPABHJI U METOJIOB.

Hcnonp30BaTh onucarebHbIC XapaKTEPUCTUKH JIJISI MACCHBOB YMCIIOBBIX JIAHHBIX,
B TOM YHCJIC CPEIHIE 3HAUYCHUS U MEPhI PACCEHBAHUSI.

HaxomuTh 4acTOTBl 3HAUCHWH W YACTOTBHI COOBITHS, B TOM YHCIIE IOJIb3YSICh
pe3yIbTaTaMH MPOBEAEHHBIX U3MEPEHUH U HAOJIOACHUH.

HaxoauTh BepOATHOCTH CIIYYalHBIX COOBITHH B M3yYCHHBIX ONBITAX, B TOM YHCIIC
B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JICMEHTApHBIMU COOBITHUSIMH, B CEPUSX HCIIBITAHUM
710 TIEPBOTO yCIIeXa, B CEPHsIX UCTBITaHUN bepHym.

HmeTh nipeicTaBICHUE O CIyJailHON BEJIMYMHE M O PaCIPE/ICIICHUN BEPOSITHOCTEH.

HimMeTh mpencTaBleHHE O 3aKoHE OOJBIIMX YHCET KaKk O TPOSBICHUU
3aKOHOMEPHOCTH B CJIYYalHOH HW3MEHYMBOCTH W O POJM 3aKOHA OOJIBIINX YHCEI
B IIPUPOJIC U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |KonmdecTBo OcHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATEILHOCTH 00yUYarOITUXCS
(TeMbI) Kypca 4acoB
[IpencraBieHre JaHHBIX 7 IIpencraBneHne TaHHBIX OcBauBaTh CIOCOOBI MPEICTABICHUS

B TaOimmuax. [Ipaktuueckue
BBIYKCIICHUS 110 TAOJIUYHBIM
JNaHHbIM. V3BneueHnne u
WHTEpHpeTaus TaOJIUIHbIX
naHHbIX. [IpakTrueckas
pabota «TaGauub.
['padpuueckoe
MPE/ICTaBIICHUE JAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
auarpamm. YreHue u
MIOCTPOCHHE AHATPAMM.
[Tpumeps! gemorpaduaeckux
Jarpamm.

[IpakTuueckas padbora
«JlnarpammbD)

CTaTUCTHUYECKUX JAHHBIX U YUCIOBBIX MaCCUBOB
C MOMOILBIO TAOJIUI U AUATPAMM C HCIIOJIb30BaHUEM
aKTyaJIbHBIX M BaXKHBIX TaHHBIX (IeMorpaduyeckue
JAHHBIE, TPOU3BOJICTBO TPOMBILUICHHON U
CEJbCKOXO03IMCTBEHHOU MPOIYKIIMH, OOIIECTBEHHBIE
Y IPUPOJIHBIE SIBJICHUS).

H3yuats MeToabl paboThl C TAOTUYHBIMU U
rpauuecKuMU IpeICTaBICHUSMHU JaHHBIX

C MIOMOILBIO LIU(PPOBBIX PECYPCOB B X0J1€
IPAKTUYECKUX padoT

OmnucarenpHas CTAaTUCTUKA

Yucnossie HaOoOpbl. CpenHee
apudmeTrIeckoe.
Menuana 4nciioBoro Habopa.

OcBauBaTh MOHATHS. YHUCIIOBOK HAOOp, Mepa
IICHTPAJIBHOHN TeHICHIIUYU (Mepa IIEHTPa), B TOM YHCIIe
cpenHee apudmeTnyeckoe, MearaHa.
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VY cTONUNBOCTL MEAUAHBI.
[TpakTraeckas paboTa
«CpenHue 3HAUCHUS».
HaunOounblliee 1 HanMeHbIIIEe

3HA4YCHHA YN CIIOBOI'O Ha60pa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JIAHHBIE C IOMOIIBIO
cpemHero apudMeTHIeCKOro U Meauansl. Pemarp
3a/1ayu.

HN3yuyars CBOMCTBA CPEJHUX, B TOM YUCIIE

C TIOMOIILI0 U POBBIX PECYPCOB, B XOEC
IPAKTUYECKUX padoT.

OcBanBaTh NOHATHS. HAMOOJbIIIEEC U HAUMEHBIIIEE
3HAYCHUS YHUCIOBOTO MAaCCHUBA, Pa3Max.

Pemats 3aga4um Ha BEIOODP criocoba onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJON JTAHHBIX U
LEISIMUA UCCIIETOBAHUS

CiyyaliHasi ©'3MEHYMBOCTD

CiyyaliHasi U'3MEHYMBOCTD
(mpumepsr). YactoTta
3HAYEHUI B MACCUBE
JaHHBIX. | pynmnupoBKa.
I'ucrorpammel.
[IpakTuueckas padbora
«CnyqaiiHasi U3MEHUYNBOCTH)

OcBauBaTh NOHATHSA. YaCTOTA 3HAYCHUN B MaCCUBE
JNAHHBIX, TPYNIUPOBKA JAHHBIX, THCTOIPaMMa.
CTpouTs 1 aHATU3UPOBATH THCTOIPAMMBI,
noAOMpAaTh MOAXOAIINN IIAar TPYIIUPOBKH.
OcBanBarthb rpapuieckue npeacTaBIeHNs pa3HbIX
BUJIOB CIIy4aliHOW U3MEHYMBOCTH, B TOM YHUCJIE

C TIOMOUIBIO0 HU(PPOBBIX PECYPCOB, B XOE
IPAKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

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

¢ momorpio rpada. CteneHn
(BaJIeHTHOCTD) BEPILUHBI.
Yucino pébep u cymmapHast
CTEIeHb BeplnH. Llens u

OcBauBathb noHsitTusi: rpad, Bepmuna rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIHMHBI), IICTTh U
1070:9)

OcBauBaTh NOHSITHS: TTYTh B rpade, SUIEPOB MYTh,
00xop rpada, opueHTUpOBaHHBIHN Tpad.

Pemathb 3a1a4M Ha IOMCK CYMMBI CTEIIEHEW BEPIIUH
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uki. [Iyts B rpade.
[IpencraBieHne o CBA3HOCTH
rpada. O6xox rpada
(s1i1€pOB MyThH).
IIpencraBnenne

00 OPHEHTUPOBAHHBIX

rpadax

rpada, Ha morick 00xoja rpada, Ha TTOUCK MyTeH

B OPUCHTHPOBAHHBIX Irpadax.

OcBanBaTh cOCOOBI ITPEICTABICHUSA 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPHH BEPOSITHOCTEH, APYTUX
IPEIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,
ANIEKTPUUECKHE LIETH, (PYHKIIMOHAIbHBIC
COOTBETCTBHUS) Ha IPUMEPAX

BepositTHOCTh M yacToTa
CIIy4aliHOTO COOBITHS

Ciy4aiiHbIil OIIBIT U
ClIy4aiiHOe COOBbITHE.
BeposatHOocTh 1 yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPaKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B obmiectBe. MoHeTa u
urpajgbHas KOCTh B TEOpUU
BEPOATHOCTEM.
[Ipaktuueckas pabora
«YacroTa BbIaieHUs OpIay

OcBanBaTh NOHATHSA: CIIYYAHBIN ONBIT U
ClIy4aitHoe cOObITHE, MAJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUUMOCTh MAJIOBEPOSTHBIX COOBITUI

B IIPUPOJIC U OOIIIECTBE HA BAXKHBIX NMPUMEpax
(aBapuu, HeCHaCTHBIC CIyYaH, 3alUTa IEPCOHATBHOM
UH(pOPMAIINH, Iepeaayda JaHHbIX).

HN3yuars poip KIIACCUYECKUX BEPOSITHOCTHBIX
MoJierneit (MoHeTa, urpajbHas KOCThb) B TCOPHH
BEPOSTHOCTEM.

Hao6uronaTh U M3y4aThb 4acCTOTY COOBITHI B POCTHIX
IKCIIEPUMEHTAX, B TOM YHCIIEC C TOMOIILIO0 IU(PPOBBIX
PECYPCOB, B XO/I€ MPAKTUIECKON pabOTHI

O0o00111eHNE,
cucTeMaTHU3alsg 3HaHUI

[IpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
BepositHOCTB CcitydaitHOTO
COOBITHS

IMoBTOPATH U3yYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUMU.

PemaTs 3a7a4u Ha IPEICTABICHNUE U ONIMCAHUE
JAHHBIX C IOMOLIBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:xkaaTh NpUMepbI CITyYailHbIX COOBITUH,
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MaJIOBEPOSITHBIX U NMPAKTUYECKH TOCTOBEPHBIX
CIIy4aiiHBIX COOBITHI, HX POJIM B IPUPOJIE U KUZHU
4eJI0BEKA

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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8 KJIACC

HaunmenoBanue paznena |KosmmuaectBo OcHOBHOE cofiepKaHKe OcCHOBHBIE BUJIBI JEATETLHOCTU 00YUYaIOIINXCSI
(TeMbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBneHre JaHHbBIX. IHoBTOPATH U3YyYECHHOE U BHICTPAUBATH CUCTEMY

7 xiacca

OnwucatenbHasi CTATUCTHKA.
Crny4daitHasi U3MEHYUBOCTb.

Cpeanue uncinoBoro Hadopa.

CanyyvaiiHble COOBITHS.
BeposiTHOCTH 1 4aCTOTBHI.
Kitaccuueckue Mmoznemm
TEOPUH BEPOSITHOCTEN:
MOHETAa U UTpaJibHasi KOCTh

3HAHWM.

Pemarp 3agqa4u Ha IpEACTaBICHUE U ONIMCAHUE
JAHHBIX C IOMOIIbIO U3YYEHHBIX XapAKTEPUCTHK.
PemaTs 3aga4u Ha peACTaBICHUE IPYIIIUPOBAHHBIX
JAHHBIX U ONHMCAHKE CIy4YalHOW N3MEHYUBOCTH.
Pemars 3aga4uu Ha onpeeeHNue 4YacTOThI
CIIy4aiiHBIX COOBITHI, 00CYX/IEHHE PUMEPOB
CJIy4aliHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPaKTUYECKU JTOCTOBEPHBIX CIIyYalHbIX COOBITUH, UX
POJIM B IPUPOJE U )KU3HU YEIIOBEKA

OnucarenpHas CTATUCTHKA.
PaccenBanmne qaHHBIX

Otknonenus. Jucnepcus
YHUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHUE
YHCJIOBOT0O Habopa.
Jlnarpammebl paccenBaHus

OcBanBaTh NOHATHUSA: JUCIIEPCUS U CTAHAAPTHOE
OTKJIOHEHHE, UCIIOJIB30BaTh 3T XapaKTEPUCTUKHU
IUISL ONTACAHUS PACCEUBAHUS JAHHBIX.

BoiaBurath runote3nl 00 OTCYTCTBUH HJIM HAJTMYUH
CBSI3U M0 IMarpaMMamM pPacCErBaHUS.

CTtpouthb AuarpamMMbl pacCeMBaHUs MO UMEIOIIUMCS
JAHHBIM, B TOM YHCJIE C MOMOIIBI0 KOMIIBIOTEPA
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MHoXecTBa

MHO0XeCTBO, TOJIMHOKECTBO.
Onepanuu Haz
MHOKECTBaAMHU:
oOBbeAMHEHHE, TIEPECCUCHHUE,
JIOTIOJTHEHHE.

CaolicTBa onepanui

HaJl MHOYKE€CTBaMU:
MIEPEMECTUTEILHOE,
COUYETATEINIbHOE,
pacnpeenuTeNbHOE,
BKJIFOUEHUSI.

['padpuueckoe
MIpEACTaBIICHUE

MHOKECTB

OcBauBaTh NMOHSITHSI: MHOKECTBO, JIEMEHT
MHOYECTBA, MOJIMHOXKECTBO.

BoInoHATH onepanum HajJ MHOXKECTBAMU:
oObeAMHEHUE, TIEpEeceUCHHE, TOTIOTHEHUE.
Hcnonb30BaTh CBOICTBA: IEPEMECTUTEIBHOE,
COYeTaTeNIbHOE, PACTIPECITUTENHLHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaduueckoe npeicTaBiICHUE
MHOYKECTB IPY OMMCAHUH PEATTbHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEILICHUM 3a7]a4 U3 JPYTUX y4EOHBIX
MIPEAMETOB U KypCOB

BeposTHOCTB Clly4ailHOTrO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cny4daitHbie COOBITHSI.
braronpusTcTByromue
AJIEMEHTAPHBIE COOBITHSI.
BeposiTHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXKHBIMU
DIIEMEHTAPHBIMH COOBITHUSIMHU.
CrnyyaiiHblii BEIOOD.
[IpakTuueckas padbora
«OnBITHI

C PaBHOBO3MOXHBIMHU

OcBauBaTh NOHATHSI. DJIEMEHTaAPHOE COOBITHE,
cily4aliHOe COOBITHE KaK COBOKYITHOCTh
0JIarONPUSATCTBYIOIINX YJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXKHBIC DJIECMEHTAPHBIC COOBITHS.
PemiaTe 3a1aum Ha BBIUUCIICHUE BEPOSTHOCTEN
COOBITHII TIO BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITUM
CJIy4alHOT'O OIIbITA.

Pemars 3a1a4n Ha BBIYUCIICHUE BEPOSATHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, B TOM YHCIIE

C IMMOMOII[bI0 KOMITBIOTEPA.
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AJIEMEHTAPHBIMU
COOBITHAMU

IIpoBoauTHL M M3y4aTh ONBITHI

C PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(c UCIIOJIB30BAaHUEM MOHET, UTPATIbHBIX KOCTEH,
OPYrUX MOZEIIEN) B X0/1€ TPAKTUUECKON padOThI

Benenue B Teopuio rpadoB

HepeBo. CBolicTBa Jiepena.
€IUHCTBEHHOCTb NYTH,
CYIIECTBOBAHHUE BUCSYEH
BEPIINHBI, CBS3b MEXKITY
YUCJIOM BEPIIMH U YUCIIOM
peoep. IlpaBuno ymHOXEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 1ukIa,
BHCSYasl BEpIIMHA (JIUCT), BETBb JIEPEBA, MYTh

B JIepEBE, JUAMETP JEpeBa.

H3y4ars CBOMCTBA JIepeBa; CYILIECTBOBAHUE BUCAYEH
BEPIINHBI, €AUHCTBEHHOCTh MYTH MEXIY JBYMSI
BEPUIMHAMH, CBSI3b MEXK/Y YNCIIOM BEPIIUH U YHUCIOM
pedep.

Pemarsb 3aga4m Ha NOUCK U MEPEUUCITICHUE ITyTEN

B JIEpPEBE, OMpeIeTICHUE YKCIIa BEPIIUH WK PEOEp

B JiepeBe, 00X0j] OMHAPHOTO JEPEBa, B TOM YHCIIC

C IPUMEHEHHUEM ITpaBUjia YMHOKECHHUS

CrnydaitHpie COOBITHS

[IpoTuBOMONIOKHOE COOBITHE.
Hwnarpamma Ounepa.
OObeIMHEHNE U TIepeceueHre
coOwITHil. HecoBMecTHBIE
coObITHs. Dopmyna
CJIOKEHUS BEPOSITHOCTEM.
IIpaBniio yMHOXKEHUSA
BEPOSTHOCTEM. Y CIIOBHAs
BepOsATHOCTh. HezaBrcuMbIe

OcBanBaThb NOHATHUS: B3aUMHO MPOTUBOIOJIOKHBIC
COOBITHS, ONlepalluy HaJl COOBITUSIMU, OObETUHEHUE U
nepeceueHue CoObITHM, TuarpaMmma Jisepa
(Ditnepa—BenHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHS.

N3yyath TeopeMbl O BEpPOSTHOCTH O0bEIUHEHUS
JBYX COOBITHH ((OPMYITBI CIOKEHUS BEPOSTHOCTEH ).
Pemartsb 3agaum, B TOM 4HUCJI€ TEKCTOBBIC 3a/1a4U

Ha OTpeJieNIeHe BEPOSITHOCTEH 00bEeTMHEHUS U
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coObITus. [Ipencrapienue nepeceueHust COOBITUI C TTIOMOIIBIO YUCIIOBOM
CIIy4allHOT'O DKCIIEPUMEHTA npsIMOH, AMarpaMMm Diiniepa, GopMYJIIbl CIOKEHUS

B BUJIE JiepeBa BEPOSITHOCTEH.

OcBauBaTh NMOHSITHSA TIPABUIIO YMHOXCHUS
BEPOSITHOCTEH, YCIOBHAS! BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIIYYaHOT'O OMBITA.

H3yuarth cBolicTBa (ONpeIeicHHs ) He3aBUCHMBIX
COOBITHH.

PemaTp 3aga4uu Ha onpeneneHUe U UCI0JIb30BAHNE
HE3aBUCHUMBIX COOBITHI.

PemaTh 3aga4uu Ha MOUCK BEPOSITHOCTEH, B TOM
YUCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEPEBA
CJIy4aifHOTO OIbITa

O060611eHue, 4 [IpencraBieHne qaHHBIX. IoBTOPATH H3yYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMATU3aLMsl 3HAHUN OnucarenbHast CTaTUCTHKA. 3HAHUMU.
I'padsr. BepostHOCTh Pemathb 3a1a4M Ha IPEICTABICHUE U OIIMCAHUE
CIIy4aifHOTO COOBITHSI. JAHHBIX C TOMOIIBIO NU3YYEHHBIX XapaKTEPUCTHK.
DneMeHThl KOMOMHATOPUKU PemaTs 3aga4u ¢ npumMeHeHueM rpados.

PemiaTp 3a1auM Ha HAXOXKICHUE BEPOSITHOCTH
CIIy4aitHOTO COOBITUSI TI0 BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.
Pemars 3a1a4un Ha HAXOXKJICHUE BEPOSITHOCTEN
00BbETMHEHUS U TIepeCeUSHUs COOBITHH, B TOM YHCIIC
HE3aBUCHUMBIX, C UCTIOIH30BAaHUEM I'paPHIECKIX
IIPEACTABICHUN U J€PEBA CIIyYalHOTO OIIbITA.
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Pemath 3aa4u Ha MepevnciIeHne KOMOWHAIIHIA
(uncia mepecTaHOBOK, YKCIIA COYETAHMUIA),

Ha HaXOXKJICHUE BEPOSTHOCTEH COOBITHI C
MIPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIIOJIb30BaHUEM TpeyroybHuKa [Tackais

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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9 KJIACC

HanmenoBanue pasgena |KomuuectBo OcHOBHOE cofiepKaHue OCHOBHBIE BUJIBI ICSITEILHOCTH 00 YyJarOIIXCS
(TeMBbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH U3yUYEHHOE U BHICTPAUBATH CHCTEMY

8 kitacca

OnwucarespHas CTATUCTHUKA.

Omnepanuu HaJi COOBITHUSIMH.

HezaBucuMocThs COOBITHIA

3HAHUM.

Pemartsb 3a1a4m Ha IPE/ICTABICHUE U OMTUCAHUE
JAHHBIX.

Pematpb 3a1a4M Ha HAXOXKJICHHE BEPOSITHOCTEM
00BbEIMHEHUS U TTepeCceUeHUs COOBITUH, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BAaHUEM TpauuecKux
NpeACTaBICHUN U JIepeBa CIy4aiHOTO OIbITA.
Pemartsb 3a1a4m Ha IepeUnCICHUE KOMOUHAITUI
(unciia mepecTaHOBOK, YHCIIa COUCTAaHUH ),

Ha HAXO0KJICHUE BEPOSTHOCTEH COOBITUIN

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIOJIb30BaHUEM TpeyroibHuka [lackans

DnemMeHThl KOMOUHATOPUKHU

[TepecranoBku. dakropuall.

CoueraHus 1 4YUCIO
coueTaHul. TpeyroapHUK
[Tackans. [TpakTuueckas
pabota «Beruucnenue
BEPOSITHOCTEN

C UCIIOJIb30BaHUEM

OcBanBaTh NOHATHSA. KOMOMHATOPHOE MPABUIIO
YMHOXXEHHUS, YIIOPsIOYEHHAs Mapa, Tpoilka 00bEeKTOB,
nepecTaHoBKa, (pakTopHall YKcia, CoueTaHue, YUCIIO
codeTaHuii, TpeyrojabHuk Ilackass.

Pemiare 3a1aum Ha nepednciIeHUE YIIOPAIOUYECHHBIX
rap, TpoeK, IEPEUNCIICHUE IIEPECTaHOBOK

Y COYETAaHUM DJIEMEHTOB PA3JIMYHbIX MHOKECTB.
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KOMOMHATOPHBIX (yHKITHI
AJIEKTPOHHBIX TaOJIUI»

Pemats 3a1a4u Ha IPUMEHEHHE YKCIIa COUYSTAHNI

B ayreOpe (CoKpaméHHoe YMHOXKEHHE, ONHOM
HbroToHa).

Pemarts, npuMeHsIsi KOMOMHATOPHKY, 3a/1a49H

Ha BBIYHCIIEHUE BEPOATHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAOJHI] B XO/I€ MTPAKTUIECKON pabOThI

['eomeTpuueckas
BEPOSTHOCTH

I'eomeTpuueckas
BEpPOATHOCTH. CirydanHbIN
BBIOOP TOYKHU U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTY OKPYKHOCTH

OcBauBaTh NMOHSAATHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTe 3a1aum Ha HAXOXKIEHUE BEPOSITHOCTEN

B ONBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KPYTra, OTPE3Ka WIH AyTH
OKPYKHOCTH, YUCIIOBOT'O ITPOMEKYTKA

WcnbiTanus beprynim

UcnbiTanue. Ycnex u
Heyaada. Cepusi UCTIBITAHUM
JI0 TIEPBOT'0 yCIEeXa.
Ucnibrranns beprymm.
BepositHocTH cOOBITHI

B CEpUM UCIIBITAHUI
bepnymmu. I[Ipaktnueckas
pabota «VcnbiTanus
bepnymm»

OcBauBaTh NOHATHSA. UCIIBITAHNE, YIEMEHTAPHOE
COOBITHE B UCTIBITAHWY (YCIIeX U HEeyaaya), Cepusi
WCIIBITAHNAN, HACTYIUJIEHUE TIEPBOT0 yCIeXa
(Heynaum), cepust ucnbITaHui beprymm.

Pemars 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAaHUI 10 IEPBOTO yCIEeXa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CYyMMBI
r€OMETPUUYECKOM MPOrPECCHH.

Pemare 3a1aumn Ha HAXOXKIEHUE BEPOSITHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUM UCTIBITAHUN
bepHyium, Ha HAXOXKIEHNUE BEPOSTHOCTU
ONPENETIEHHOIO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUM
bepnymm.

N3yuyath B X011€ NPpAKTHUYECKOIl padoThl,
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B TOM YHCJIE C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB,
CBOICTBA BEPOSTHOCTH B CEPUU HUCTIBITAHUI
bepnyim

CnyualiHas BelIMYuHA

CrnydaitHasi BEJIMUMHA U
pacrpenencHue
BEPOSITHOCTEM.
MaremaTnueckoe 0KHIaHUE
Y UCIIEPCHUS CIIy4aiiHOU
BeNMYUHBL. [Ipumepsl
MaTEMaTUYECKOTO OKUJaHUS
KaK TEOPETUYECKOT O
CPEIHErO 3HAYEHUS
BEJIMYMHBI.

[TonsiTue o 3aKoHE OOJBIINX
yucei. M3mepenue
BEPOSITHOCTEN € MOMOIIIBIO
yacToT. [[pumeHenune 3akoHa
OOJBIINX YUCEN

OcBonTb NOHATHUS: ClIy4yailHasl BEJIMYWHA, 3HAYEHUE
CIIy4allHOM BEJINYMHBI, PAaCIPEICICHUE
BEPOSATHOCTEMN.

N3yuyars 1 00CyKIaTh IPUMEPHI JUCKPETHBIX U
HETIPEPBIBHBIX CIyYaiHBIX BEJTMYHH (POCT, BEC
YeJI0BEKa, YUCIICHHOCTh HACEIICHUs, Ipyrue
M3MEHYMBbBIEC BEJINYUHBI, PACCMATPUBABIINECS

B KypC€ CTATHCTHUKH ), MOJIEIbHBIX CIIy4alHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIy4alHbIMU OIIbITAMU
(Opocanne MOHETBI, UTPAJIBHOM KOCTH, CO CIIy4ailiHbIM
BBIOOPOM U T. I1.).

OcBanBaTh NOHATHUS. MATEMATUYECKOE OKUTAHHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPETHEE
3HAYEHUE, TUCIIEPCUS CIIYHYAUHOW BEITMUYUHBI KaK
aHaJIOT JUCIIEPCHM YKCIOBOrO HabOpA.

Pemiatb 3a1a4M Ha BBIYMCIIEHUE MATEMATHYECKOTO
O0XKUJAHUS U JUCIIEPCUUN JUCKPETHOM CIIy4alHOU
BEJIMYMHBI 110 33JaHHOMY PacCIPEACIICHUIO, B TOM
YUCJIIE 33714, CBA3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPEAMMU.

3HAKOMHMTBHCS C MATEMATUYECKUM OKUIAHUEM U
IUCIIEPCUEN HEKOTOPBIX PacCIpeesICeHU, B TOM
YUCJIE PACIIPEACIICHHS CIYYalHON BEIUYUHBI «UUCIIO
YCIIEXOB)» B CEPUU UCHBITAaHUN bepHyIm.
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N3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIIUXCSA
CIIy4aHBIX OIbITaX KakK CIy4yalHYIO BEITUUUHY.
3HAKOMUTBCA C 3aKOHOM OOJbIINX yucen (B hopme
beprymm): mpu G0JBIIOM YKCIIE OMBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHUE BEPOSTHOCTEH

¢ TOMOMIbI0 YyacToT. O0CyKaaTh POJIb 3aKOHA
OOJBIIMX YUCENT B 000CHOBAHWU YAaCTOTHOT'O METO/1a
MU3MEPEHUS BEPOSTHOCTEN.

OO0cy:kaaTh 3aKOH OOJIBIITUX YMCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYMBBIX
SIBIICHUSIX, POJIb 3aKOHA OOJIBIIINX YUCEN B MPUPOJIC U
B YKU3HH YEJIOBEKa

O0600111eH1E, KOHTPOJIb 10 [IpencraBieHue TaHHbBIX. IToBTOPSATH U3YYECHHOE U BHICTPAMBATH CUCTEMY
OmnwucarenpbHas CTAaTUCTHKA. 3HAHUH.
BeposiTHOCTB citydaitHOTO Pemarth 3agaum Ha npeICTaBICHUE U ONMCAHUE
COOBITHA. DIEMEHTHI JTAHHBIX.
koMOuHaTopuku. CinydaitHele | PemaTh 3agaym Ha HaXO0XKJICHHE BEPOSTHOCTEH
BEJIMYMHBI U pacipeiesICHUs COOBITHI, B TOM YHCJIE B ONBITAX C

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH,
BEPOSITHOCTEN OOBEMHEHUS U TIEPECEUEHUS
COOBITHI, BBIYUCIISATH BEPOSATHOCTH B OIBITaX

C CEPUSIMU CITy4alHBIX UCIIBITAHUN

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOIT PAMME
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B nannoi
PaGoueii nporpamme
yuebnoro npeavera

Tooméoca i kg

Vol lkona N 22 r.Topesa»
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