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denepanbHas pabodas mporpaMMa o yueoHomy npeamety «MareMaTuka»
(6a3oBbIN ypoBeHB) (peaMeTHas o0macTh «MaTreMaTuka U HHPOPMATHKAY)
(mayiee COOTBETCTBEHHO — MPOrpaMMa M0 MaTeMaTHKe, MaTeMaTHKa) BKIIIOUAET
HOSICHUTEIBHYIO 3aIMCKY, COJIep)KaHne O0yUeHUs, TUIAHUPYEMBbIC PE3yJIbTAThI
OCBOCHHUS MPOTPaMMbl 10 MaTeMaTHKE, TEMAaTHICCKOE IJIAaHUPOBAHHUE.

HOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma mo MaremaTuke s oOywaromuxcsa 5—9 kiaccoB pa3paboraHa Ha
ocHoe ®I'OC OOO. B mporpamMme Mmo MaT€MaTUKE YUYTE€Hbl HJIEU M TOJOKECHUS
Konneniuu pa3Butus MatemaTudeckoro oopasoBanus B Poccuiickoit deaepanumu.

[IpeameroM MaTeMaTUKH SBISIOTCSA (PyHIaMEHTAIbHBIE CTPYKTYPhI HAIIEr0 MUpa —
IPOCTPAHCTBEHHbIE (OPMbI M  KOJHMYCCTBCHHBIC OTHOMICHUS (OT MPOCTEHIIHNX,
yCBaWBAEMbIX B HEIMOCPEJACTBEHHOM OIIBITE, IO JIOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX
JUTS pa3BUTHS HAYYHBIX U MPHUKIATHBIX UaeH). MaTeMaTHuecKne 3HaHUs 00€CIIeYMBaAIOT
MOHUMAHHUE TPUHIIMIIOB YCTPONCTBA UM HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSATUE W HWHTEPHPETAlMIO COLMAIBHOM, HSKOHOMHYECKOH, TOJUTUYECKOMN
uH(pOpMAIINH, [TAI0T BO3MOXHOCTH BBINOJHATH PACUYEThl U COCTaBIATH AJITOPUTMBI,
HaXOJUTh U MPUMEHSTH (DOPMYJIbI, BIAACTh MPAKTUYECKUMU MPUEMAMU F€OMETPUUECKUX
U3MEpPEHUN M TMOCTPOCHUH, YUTaTh WUHPOPMAIIMIO, MPEACTABICHHYIO B BUIE TaOJMII,
auarpaMM U TpauKOB, JKUTh B YCJIOBHSX HEONPENEIEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4yalHBIX COOBITHIA.

N3yuyenue marematukd (QOpMUPYET y OOyYarolmuXcsi MaTeMaTHUYeCKHl CTHIIb
MBIIIJICHUS, TTPOSBIISIIONINIICS B ONPENeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromnuecs
OCBaMBAIOT TakKWe€ NPUEMBI M METOAbl MBIIUICHHS, KaK HWHIAYKUHUS W JEeIyKIu,
000011eHe W KOHKPETH3allusl, aHAJIM3 M CUHTE3, KiIacCUpUKAIUSI U CHUCTeMaTH3aIlus,
abctparupoBanue U aHanorus. OObEKTh MATEMATUYECKUX YMO3AKITIOUEHHUH, MpaBUiia UX
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXAHW3M JIOTHYECKUX MOCTPOCHUH, CIOCOOCTBYIOT
BBIpaOOTKE yMeHus (HOpPMYTUPOBaTh, OOOCHOBBIBATH W JIOKA3bIBATH CYXKICHUS, TEM
CaMbIM DPa3BHUBAIOT JIOTUYECKOE MbIIIUIeHHE. l3ydeHne maTemMaTukd oOecredruBaeT
dbopMupoBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS W BOCHHUTAHHE YMEHUU
NEHUCTBOBaTh MO 3aJaHHBIM  QJIrOpUTMaM, COBEPILIEHCTBOBAaTh HW3BECTHHIE U
KOHCTPYHMPOBATh HOBBIE. B mpoliecce pernieHus 3ajaa4 — OCHOBOM yueOHOU e TeTbHOCTH
Ha ypoKax MaTeMaTUKHU — Pa3BUBAIOTCSA TBOpYECKAs U MPUKJIAIHAS CTOPOHBI MBIIIUICHUS.

OOyuenne maTeMaTuKe MAET BO3MOKHOCTH Pa3BHBATh y OOyYaroOUUXcCsl TOYHYIO,
parMoHaNbHYI0 U WHGOPMATUBHYIO pe4yb, YMEHHE OTOMpaTh Hamboyee MOAXOMISIINE
S3bIKOBBIC, CHMBOJIMYECKUE, Tpaduueckue cCpeacTBa [JIsi BBIPAXKEHUS CYXICHUN U
HarJISIAHOTO UX TIPEICTaBICHUS.



[Ipu u3ydyeHMM MaTEeMaTUKW OCYLIECTBIISIETCS OOIIee 3HAKOMCTBO C METOJaMu
MO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O MPEAMETe U METOoJaX MaTEeMaTHUKH,
UX OTJIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MaTeMaTUKH JIJISI pEIICHHS] HAyYHbIX U MPUKIaIHBIX 3a7a4.

[IpropuTeTHBIMU LIEAMHU O0YyUYEHUSI MaTeMaTHKe B 9—9 Kilaccax sIBJISIOTCA:

(GopMUpOBaHHE IIEHTPAIBHBIX MaTEMATHUYCCKHX TOHATHH (YUCIIO, BEINYMHA,
reoMeTpuyeckas (urypa, MnepeMeHHas, BEpPOSATHOCTb, (YHKIIHs), O0O0CCIICUYMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUsl 00yUaoImInXcs,
nojiBe/icHue 00yYaromuXcs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKd W OKPYXKAIOIIEro MHpa, MOHUMAHUE MATeMaTUKU KakK dYacTh oOiieit
KyJbTYpbl UEJIOBEYECTBA; Pa3BUTHE MHTEIICKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOyyaromuxcs,  TMO3HABaTEJILHOM  AKTUBHOCTH,  MCCJIEJOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIUICHUS, MHTEpeca K U3YYCHUI0O MaTeMaTuKH, (HOpMUpPOBAHHE
(GyHKIIMOHAIBHOM MaTEMaTUUECKON TPaMOTHOCTU: YMEHUS
pacrio3HaBaTh MPOSBIICHUS MaTEeMAaTHYECKUX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYyallMAX W TPH H3YUYEHUM JPYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMyaupoBaTh HX Ha SI3bIKE
MaTeMaTUKAd M CO3/1aBaTh MAaTE€MaTUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM
MaTeMaTUYEeCKUM anmapar g pEelIeHUus IPaKTUKO-OPUEHTUPOBAHHBIX — 3a]ad,
MHTEPIPETUPOBATH U OLIEHUBATH MTOJIYUYECHHbBIE PE3YJIbTATHI.

OcHOBHBIE JUHUH COJIEP>KaHMsI IPOTPAMMBI 110 MaTeMaTuke B 5-9 kiaccax: «Yucna
M BBIYHCICHHUS», «Ajreopa» («AnreOpanueckne BbIpAKEHHS», «YpaBHEHHS U
HepaBeHCTBaY), «OyHkum», «I'eomerpus» («['eomeTprueckue GUrypsl U UX CBOKCTBA,
«M3MepeHne T€OMETPHUYCCKUX BEIMYUH»), «BeposATHOCTh M CTaTHUCTHKa». JlaHHBIE
JUHUYU Pa3BUBAIOTCS MapajUIeNIbHO, KaX/1as B COOTBETCTBHHM C COOCTBEHHOMW JIOTHKOM,
OJIHAKO HE HE3aBUCHMO OJHA OT JAPYIOii, a B TECCHOM KOHTaKTE U B3aUMOJICHCTBHH.

Copeprkanre mporpaMMbl 10 MaTeMaTHKe, pacupene’aHHoe Mo rojgaM 00ydeHus,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIIMITHAIBHBIM
BOoIlpocaM  oOywarommecss  oOpamaiuch  HEOJHOKPATHO,  4YTOOBI  OBJIQJICHUE
MaTeMaTUYECKHUMHU TOHSATUSIMU U HAaBBIKAMHU OCYUIECTBIISIOCH IOCIEI0BATEIBHO U
MOCTYIATEIbHO, C COOJIOJICHUEM TMPHUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIyI0 CHUCTEMY MATEMAaTHYECKHX TIPEJICTABICHUN OOyJaronmxcs,
pactmmpsst u yriryousisi €€, o00pasys MpOYHbIE MHOKECTBCHHBIC CBS3H.

B cootBerctBun ¢ ®I'OC OOO mareMatuka SBISIETCS O0S3aTEIBHBIM yUeOHBIM
IpeMETOM Ha YPOBHE OCHOBHOTro 001iero oopazomanus. B 5-9 kiraccax maremaruka
TPAAUIIMOHHO U3YUYaeTCs B paMKax CIEIyIONMUX yIeOHbIX KypCcOB: B 5—6 Kiaccax — Kypca
«MatemaTuka», B 7-9 kjaccax — KypcoB «Ajireopa» (BKJIFOYAst 3JICMEHTHI CTATUCTUKA U
Teopuu BeposiTHocTel) W «['eomerpus». IIporpamMmmoil Mo MaTeMaTHKE BBOJUTCS
CaMOCTOSITENIbHBIN yUeOHbIN Kypc «BeposSTHOCTbh U CTATUCTUKAY.



OOmiee 4YKCIO YacoB, PEKOMEHIOBAHHBIX JJIi M3ydeHHUs MareMaTuku (0a30BBbIii
YpOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oopazosanusi, — 952 gaca: B 5 kmacce — 170
yacoB (5 yacoB B Hezelo), B 6 kiaacce — 170 yacos (5 yacoB B Heaenmo), B 7 kiacce — 204
yaca (6 gacoB B Henen0), B 8 kimacce — 204 ygaca (6 gacoB B Heenmo), B 9 kinacce — 204
yaca (6 yacoB B HE/IEIIO).

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS ITPOI'PAMMBI |10
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

N3yyeHue MaTeMaTUKu Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus HAMPABIEHO Ha
JOCTH)KEHUE OOYy4YaloIIMMHCS JIMYHOCTHBIX, METANpeJIMETHBIX U  MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUSI yU€OHOTO IPEeIMETA.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJibTAThI  OCBOEHHMS  MOpOrpaMmbl O  MaTeMaTUKE
XapakTepu3yoTcs: 1) maTpuoTHYEeCKoe BOCITUTAHUE!

MPOSIBJICHUEM HWHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCUUCKUX MAaTEMaTUKOB U POCCHUUCKON
MaTEMaTUYECKON MIKOJbI, K MCIOJB30BAHUIO 3TUX JIOCTHKEHUH B JIPYrUX HayKax H
NPUKIAJHBIX cPepax;

2) rpakJAaHCKOe M TYXOBHO-HPABCTBEHHOE BOCITUTAHME!

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEN TpaKIaHUHA U peau3allii ero Mpas,
NPEICTaBIIEHHEM O MAaTeMAaTHMYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHUH, MPOLEAYP IpakIaHCKOro obiiecTBa (Hampumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO O3TUYECKHUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
OPUMEHEHHEM JIOCTMKEHUM HAyKH, OCO3HAHHUEM BAXKHOCTH MOPAIBHO-3THUUYECKUX
MIPUHIIMIIOB B ICATEIHLHOCTH YUEHOTO; 3) TPYA0OBOE BOCTIMTAHHE!

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTME€ B PEUICHUM IPAKTUYECKHUX  3a4ad
MAaTEMAaTU4YECKOW  HAIIPAaBICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHHs Ha TMPOTHKEHWHM BCEH KU3HU I YCHENIHOW mMpodeCcCHOHAIBHON
JESTENPHOCTA W Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAWBUAYAJTHLHOW TPACKTOPHHM OOpa30BaHUS W KU3HCHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX NOTPEOHOCTEH; 4) 3cTeTHYecKoe
BOCIIUTAHUE!

CIIOCOOHOCTBIO K OMOUMOHATHPHOMY W 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlay, pEUICHUN, PpacCyX ICHUW, YMEHHUIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOTO MO3HAHMSI:

OpHMEHTALIMEN B ICITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKAa, MPUPOAbBI U OOIIECTBa,
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MOHMMAaHUEM MaTeMaTH4YEeCKOW HAayKU Kak c(epbl YETOBEUECKON NeATEIbHOCTH, 3TANOB
€€ pa3BUTUS W 3HAYMMOCTH [UI DPa3BUTUS LMBWIM3ALHH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MaTeMaTH4eCKOW KyJIbTypOW Kak CpEACTBOM ITO3HAHUS MUPA,
OBJIaJICHUEM MPOCTENIIMMH HaBBIKAMH UCCJIEN0BATEIbCKON IEATENBHOCTH;

6) pu3nyeckoe BoOCHUTAHHE, (popmMupoBaHue KyJbTYPbl 310POBbSI M
IMOLMOHAJIBHOIO 0JIArONOJyYHS:

TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHHS 3[JOPOBOr0 00Opa3a XHM3HM (3I0pOBOE NHTaHHE, COATAHCHPOBAHHBIA PEXUM
3aHATHH M OTIBIXA, peryJisipHas pu3nueckas akTUBHOCTD), CPOPMHUPOBAHHOCTHIO HaBBIKA
pedraexcuy, MpU3HAHMEM CBOEro IpaBa Ha OMMOKY M TAaKOro >K€ IpaBa APYroro
4eJI0BEKa,

7) 3K0JI0rHYecKoe BOCIIUTAHUE!

OpHCHTAILlMEH HA IPUMEHEHUE MAaTEMAaTUYCCKUX 3HAHUM TS PCIICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPY’KAIOIICH Cpejibl, INIAHUPOBAHUS IMOCTYIIKOB M OICHKH MX
BO3MOJKHBIX TIOCJIEACTBUAN JUISI OKPYJKAIOMICH Cpeabl, OCO3HaHHEM TJ100aJIbHOIO
XapakTepa JKOJOTHYEeCKMX NpoOieM W MyTed uX pelieHds; 8) agantanus K
U3MEHSIIOIUMCSI YCJIOBHSAM COIHAJIBHOW M NPHPOIHON Cpeabl. TOTOBHOCTBHIO K
ICHCTBHSIM B YCJIOBUSAX  HEONPEISIEHHOCTH, IOBBINICHUIO  YpPOBHS  CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUIECKYIO JeSATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
APYTUX JTOJEH, MpHOOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMIIETCHIIMN U3 OTbITA JPYTHX; HEOOXOIUMOCThIO B (JOPMUPOBAHUHN HOBBIX 3HAHHM, B
TOM YHCIIe (OPMYITUPOBATH
WJICH, TIOHSTHS, THITIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee HE U3BECTHBIX,
0CO3HaBaTh JIEHUIIUTHI COOCTBEHHBIX 3HAHWU M KOMIIETCHTHOCTEH, IIAHUPOBATH CBOE
pa3BUTHE, CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIPHHHMATH
CTPECCOBYIO
CUTYAIUIO KaK BbI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS
U JieiicTBHA, (POPMYJIMPOBATH U OIICHUBATH PUCKH M ITOCICICTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3yibraTe 0cCBOSHHS MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oobpazoBanus y ooy4aromierocs 0yayT chOpMHUPOBAHBI METAPEIMETHEIC
pe3yJIbTaThl, XapaKTEPHU3YIOIINECs OBJIAJICHUEM YHUBEPCATbHBIMHE ITO3HABATEIIbHBIMHU
JICUCTBHUSIMH, YHHUBEPCATHHBIMHU KOMMYHHUKATHBHBIMU  JICHCTBUSMU u
YHUBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSAMHU.



HOSHaBaTe.TII)HI)Ie yHI/IBepcaJII)HI)Ie y‘leﬁHbIe IlEﬁCTBPIH ba3zoBnbie
JOrn4ecKue NeicTBUA.

BBIBJISIT M XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIICHHM MEXIy MHOHSATHAMH, (GOPMYIHPOBATH ONpENeICHUs
MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIA MpPU3HAK KIACCU(PHUKALHUM, OCHOBAHUSA IS
0000IlIeHHsT U CpaBHEHUS, KPUTEPUHM NPOBOJUMOrO aHAM3a, BOCIPUHUMATD,
(dopMynHpoBaTh U MPEOOPA30BLIBATh CYKJICHUS: YTBEPAUTEIbHbIC
W OTpULATEeNbHbIE, €IWHUYHBbIC, YacTHble M O0OIIME, YCJIOBHbBIC; BBISBIATH
MaTeMaTH4YeCKrue 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpPEUHs B (pakTax, JaHHBIX,
HAOJMIOIGHUSX M YTBEPXKIEHUSX, IMpeiaraTb KpUTEpUU JUISL  BBISIBJICHUS
3aKOHOMEPHOCTENH M MPOTUBOPEYMI; [€aThb BBIBOJABI C HCIIOJIb30BaHUEM 3aKOHOB
JIOTUKH, EYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOUEHUH, yMO3aKJIIOUeHW 10 aHaloruu, pa3dupaTh JOKa3aTeIbCTBA

MaTeMaTHYECKUX yTBePKICHUH (TIpSMBbIC U
OT TMPOTUBHOTO), TMPOBOJAUTH  CAMOCTOSTCILHO  HECIOXHBIE  JIOKA3aTeIbCTBA
MaTeMaTU4YecKux (haKTOB, BBICTpAaUBaTh ApPryMEHTAIMIO, NPHUBOJIUTH MPUMEPHl H
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUSI; BHIOMPATH CIIOCO0 pellieHus
y4eOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BIOUpaTh HanboJiee MOAXOASIIUN ¢ YYETOM CAMOCTOSTEIBHO BBIJICIEHHBIX

KputepueB). Ba3oBble HcclieoBaTeIbCKIE TEHCTBUA:

UCTIOh30BaTh BOMPOCHl KAaK HWCCIEIOBATENbCKUNA HMHCTPYMEHT TO3HAHWS,

dbopMyIHpOBaTh BOMPOCH, (PUKCHPYIOIMINUE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBATh UCKOMOE W JaHHOE, (OPMHpOBATH THUIOTE3Y, apIyMEHTHPOBATH CBOIO
TIO3UIIMIO, MHEHHE; MTPOBOAMTD 10 CAMOCTOSATEIHHO COCTABICHHOMY TUIaHY HECIIOKHBIN
OKCIIEPUMEHT,
HEOOJIBIII0E UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO 00BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOM; CaMOCTOSITENIEHO (hOPMYIMPOBATH 000OIICHUS U
BBIBOJIBI TIO pe3yjbTaTaM IMPOBENEHHOTO HAOIIOJCHUS, HWCCICIOBAaHUS, OIEHUBATH
JIOCTOBEPHOCTh TOJYYEHHBIX PE3yJIbTATOB, BHIBOJIOB M OOOOIIECHWI; MPOTHO3UPOBATH
BO3MOYXHO€ Pa3BUTHUE MPOIIECCa, & TAK)KE BBIABUTATH

MPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBUSX. PabdoTa
¢ HH(pOpMAaLIMEeH:

BBISBJISIT  HEJOCTATOYHOCTh W M30BITOYHOCTh  MHGOpPMALUH,  JIaHHBIX,
HEOOXOJUMBIX JJIs1 PEIICHUS 3a/1aud; BBIOMpPATh, aHAJU3UPOBATH,
CUCTEMAaTU3UPOBATH u UHTEPIPETUPOBATH
MHQOpMALIMIO pa3IUYHBIX BUJIOB U (QopM mpencraBieHusi; BbIOUpaTh (QopMy
npeacTaBiieHust THGOPMAILUU U WILTIOCTPUPOBATH pelllacMbie



3a/1aud CXEeMaMmu, JuarpaMmMaMu, UHOW rpaduKo MU MX KOMOMHAIUSMH, OIICHUBATH
HaJIEKHOCTh MHPOPMAITUU TIO KPUTEPHUSAM, MPEAT0KEHHBIM YUUTEIIEM

iU chOopMyJIHUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBHS

BOCIIPUHUMATH B (POPMYITHPOBATH CYKJICHHSI B COOTBETCTBUHU C YCIOBHSIMH H
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCHbMCEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHHS 3a7a4yu, KOMMEHTHPOBAThH
NOJTyYCHHBIH pe3yJbTaT, B Xo0J¢ OOCYXJCHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0cyX/TaeMol TeMbI, TPOOJIEMBI, pEIIacMOM 3a/1a4H, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA
TIOWCK PEIICHUS, COMOCTABIIATh CBOM CYXICHHUS C CYXICHUSIMH APYTHMX YYaCTHUKOB
auaiiora, OOHApY)KWMBaTh pa3IMUWe W CXOJACTBO IO3HMIIMH, B KOPPEKTHOW ¢opme
(GbopMyIHpOBaTh Pa3HOTJIACHS, CBOM BO3Pa’KCHHMS; TIPEICTABIATh PE3yJIbTaThl PEIICHUS
3aJlayy, SKCIICPUMEHTA, MCCJICIOBaHUS, MPOCKTa, CAMOCTOSTEIIBHO BBHIOMpAThH (opMar
BBICTYIICHHUS ¢ YYETOM 3a/1ay MPE3CHTAIlMM U OCOOECHHOCTEH ayJIUTOpHUHU; MTOHUMATh U
UCII0JIb30BaTh MPEUMYIICCTBA KOMAaHHOW ¥ WHIUBHUIYyaIbHON pabOThI
OpH pElICHUH Y4YeOHBIX MaTEMaTHYCCKUX 3ajad; IPUHUMATh IIeJIb COBMECTHOMU
NEATeNTbHOCTH, TUIAHUPOBATh OPTraHM3alMI0 COBMECTHOM paboOThI, pactpeaessiTh BUJIbI
paboT, JTOroBapUBaThCs, 0OCYXKJIaTh MPOIIECC U Pe3yJbTaT pabOThl, 0000IIATh MHEHUS
HECKOJIbKMX JIFOJICH; y4acTBOBaTh B IPYMMOBLIX (hopMax paboThl (00CyxaeHus, oOMeH
MHCHHSIMH, MO3TOBbI€ INTYpMbI W JIPYTHE), BBIIOJHATH CBOIO YacTh pabOThl u
KOOPJIMHHPOBATh CBOM JCHCTBHS C JAPYTMMH WICHAMH KOMaH/bl, OIICHUBATh KA4E€CTBO
CBOEro BKJaja B OOHIWN MPOAYKT IO KPUTEPHUSM, CPOPMYTUPOBAHHBIM YUaCTHHKAMH
B3aMOJICHCTBHS.

PerJIﬂTI/IBHbIe YHUBECPCAJIbHBIC yqeﬁnble IleﬁCTBHH
Camoopranusanus:

CaMOCTOSITEIILHO COCTABJIATH TUIAH, AITOPUTM PEIIeHUS 3a1a9n (HIIH €T0 JacTh),
BBIOMpATh CMOCOO pEIIeHHs C Y4ETOM HWMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAapUAHTHI PEIICHUNA C YUETOM
HOBOW nHPOpMaluu. CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMM CAaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIIEcca U pe3yJIbTaTa
pENICHH MaTeMaTUYECKON 3a/1a9; IPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
pU PEIICHUH 3a/ladyd, BHOCHTH KOPPEKTHUBHI B JEATEIHHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIBCTB, HAWACHHBIX  OIMMOOK, BBIABICHHBIX TPYMHOCTEH; OICHUBATH
COOTBETCTBHE pe3yjIbTaTa ACITeIbHOCTH TTOCTABICHHOMN ETH U
YCIIOBUSM, OOBSICHATh TPUYWHBI JTOCTMDKCHHUS WJIM HEJOCTIDKCHUS IIeTTH, HAaXOIWTh
OmKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yJabTaThl OCBOCHHMS POTPAMMBI 110 MaTEMATUKE MPEICTABIEHBI 110
rojaM oOyudeHHUs B CIEAYIOIIUX pa3jenax MporpaMMbl B paMKaxX OTIEIbHBIX y4EOHBIX
KypCOB: B 5—6 kjaccax — kypca «Maremaruka», B /-9 kiaccax — KypcoB «AnreOpa»,
«I'eomeTpus», «BeposATHOCTB U CTaTUCTUKAY.

OEJEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

HOACHUTEJIBHAA 3AIINCKA

[TpuopuTeTHBIME TIEIIMU O0YUEHUS MaTeMaTHKE B 5—6 Kitaccax sIBISIOTCS:

IpoJoJDKEeHHE (POPMHUPOBAHUSA OCHOBHBIX MAaTEMAaTHYECKHX TMOHATHH (4HCITO,
BEJIMYWHA, TeoMeTpuYeckas ¢urypa), oOeCHeUnBaOIIUX MPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh ~ MaTEMAaTHYECKOTO  00pa3oBaHUsl  OOYYalOIIMXCS;  Pa3BUTHE
MHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIOCOOHOCTEH OOydYarommxcs, [M03HaBaTEIbHON
AKTUBHOCTH, MCCJIEAOBATEIbCKUX YMEHHUH, HWHTEpeca K H3YyYCHUI0 MaTeMaTHKH,
NOoJIBE/IEHHE 00YyUaroIMXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTHKW U OKpPYXKarolero mMupa; ¢popMupoBaHue (PyHKIIMOHATIBHON
MaTEMaTUYECKON TPaMOTHOCTH: YMEHHS pacro3HaBaTb MaTeMaTHYECKHE OOBEKTHI B
pEaNbHbIX JKU3HEHHBIX CHUTYallUsX, MNPUMEHSATh OCBOEHHBIE YMEHHS /JI1 pEUICHUs
PaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATH IOJYUYECHHBIE PE3YJbTAThl U
OLIEHUBATh UX Ha COOTBETCTBUE MPAKTUUECKOW CUTYaLIUH.

OcCHOBHBIC JIMHUM COJIepKaHUS Kypca MareMaTuku B 5-6 Kimaccax —
apudmMeTHyecKas U reoMeTpuyeckas, KOTOpbIe Pa3BUBAIOTCS MapajuIeNIbHO, KaXaas B
COOTBETCTBHH C COOCTBEHHOU JIOTMKOM, OJJHAKO, HE HE3aBHUCHUMO OJHA OT JAPYToid, a B
TECHOM KOHTAaKT€ M B3aUMOJEUCTBUU. Takke B Kypce MaTeMaTUKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTUKHU.

N3yuyenue apudmernueckoro Marepuania HaYMHAETCS CO CHUCTeMaTH3allud |
Pa3BUTH 3HAHWIA O HATypaJbHBIX YMCJIaX, MOJYyYEHHBIX HA YPOBHE HAYAJIBHOTO OOIIIETO
oOpa3zoBanus. Ilpm 95TOM COBEpIICHCTBOBAHWE BBIYHCIUTEIBHON TEXHUKH W
dbopMHUpOBaHWE HOBBIX TEOPETHUECKHX 3HAHUK  COYETACTCA C  Pa3BUTHEM
BBIYHCIUTEIFHON KYJIBTYpbl, B YAaCTHOCTH C OOY4Y€HHEM TPOCTEHIINM MpuéMam
NPUKUAKA M OLEHKHU PE3yJbTaTOB BbIYUCIEHUN. M3yueHne HaTypaldbHBIX 4YHUCEI
MPOJIOJDKAETCS B 6 K1acce 3HAKOMCTBOM C HaYaIbHBIMH MMOHATUSMH TCOPUH TCITUMOCTH.

Hauano uzyuenust 0ObIKHOBEHHBIX U AECATUYHBIX JPOOEi OTHECEHO K 5 Kitaccy. ITO
MEPBbIN 3TAI B OCBOCHUU JIpo0eii, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B MOJIHOM 00bEME
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MPEAMIECTBYET M3YUYCHHUIO NECATHYHBIX NPOOCH, YTO IIeIeco00pa3sHO ¢ TOUYKU 3PCHUS
JIOTUKH W3JIO)KCHHsI YHUCJIOBOM JMHWW, KOTJA TMpaBuWjia JEHCTBUNA C JCCATUIHBIMH
JIpOoOSMU MOKHO 0OOCHOBATH YK€ M3BECTHBIMHU aJITOPUTMAMU BBITIONTHEHUS IEHCTBHHA C
OOBIKHOBEHHBIMU JIpOOSIMU. 3HAKOMCTBO C JIECSITHYHBIMH JPOOSMH  PACIIUPUT
BO3MOKHOCTH JUISI TIOHUMaHUs OOYYArOIIMMUCS TPUKIIATHOTO TMPUMEHCHUS HOBOM
3aMMCH TPU U3YUYCHUH JPYTUX MPEAMETOB M MPHU MPAKTUICCKOM HCIOJb30BaHHH. K 6
KJIACCy OTHECEH BTOPOH 3TaIl B U3YUCHUH IPOOCH, T/Ie TPOUCXOIUT COBEPIICHCTBOBAHNE
HABBIKOB CPaBHECHHS W IMpeoOpa3oBaHMs APOOCH, OCBOCHHE HOBBIX BBIYHCIUTEIHHBIX
QITOPUTMOB, OTTAYMBAHWE TCXHUKH BBIYMCIICHUM, B TOM YHCJIC 3HAYCHHUI BBIPAKCHHI,
coJiepKaluXx U OOBIKHOBEHHBIC, M JICCATUYHBIC JTPOOH, YCTAHOBJIECHUE CBS3EH MEXKTY
HUMH, PACCMOTpPEHUE NPHUEMOB peEIIeHWs 3axad Ha japodbw. B Havanme 6 kiacca
IIPOUCXOJIUT 3HAKOMCTBO C TIOHATHEM IPOIICHTA.

OCOOCHHOCTBIO M3YUYEHUS TIOJIOKUTEILHBIX U OTPUILIATEIBHBIX YHCET SIBIISETCS TO,
YTO OHHU TaKXe MOTYT paccMaTpuBaThCs B HECKOJbKO STamoB. B 6 kimacce B Hauaie
n3ydeHUs: TeMbl «Il0NOXKUTENbHBIC W OTPHIATCIIBHBIC YHCIIa» BBIACISICTCS TOJATEMA
«Ilempie ymciia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATCIBHBIMA YHCIAMHU |
JNCHCTBUSAMHU C TIOJIOKUTEIBHBIMU U OTPUIIATCILHBIMHI YHCIIAMU IMPOUCXOIUT HA OCHOBE
COJIEP)KATEIIFHOTO MMOAX0Ja. OJTO IMO3BOJISIET Ha JOCTYITHOM YpPOBHE ITO3HAKOMUTH
o0yJarommxcs MPakKTHYECKH CO BCEMH OCHOBHBIMU MOHATHSAMH TEMBI, B TOM YHUCIIC H C
NpaBUJaMH 3HAKOB  IPH BBITIOJHEHWH apHPMETHYECKUX JeicTBuil. M3ydeHune
palMOHABHBIX YUCE Ha 3TOM HE 3aKOHYUTCS, a OyJeT MPOJOIHKEHO B Kypce anreOpsl 7
KJacca.

[lpy oOy4yeHWHM pEHICHWIO TEKCTOBBIX 3aJad B 5—6 Kjaccax HMCHOIB3YIOTCS
apudmernyeckue mpuémsl perieHus. [Ipu oTpaboTKe BEIYUCIUTEILHBIX HABBIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCSI TEKCTOBBIC 3a/1a4M CIICIYIONINX BUIOB: 3aa4d HA JIBIKCHNE,
Ha 4aCTH, Ha MOKYIIKH, Ha paboTy U MPOU3BOAUTEIHLHOCTh, HAa MPOIICHTHI, HA OTHOIIICHUS
U nporopuuu. OOydaroniyecss 3HAKOMATCS € MPUEMAMH PEIISHUs 3aaad repedopom
BO3MOYKHBIX BapHUaHTOB, y4arcs paboTtaTh ¢ uH(OpMaImen, mpeacTaBiIeHHOW B Ghopme
TaOIUI] WK JUarpaMM.

B mporpamme ydeOHOrOo Kypca «MaTemaTuka» MpeaycMOTpEeHO (GOopMUpOBaHUE
MPOTIEIEBTUYECKUX alreOpanvecKkux Mpe/cTaBleHnid. bykBa Kak CMMBOJ HEKOTOPOTO
9yciia B 3aBUCHUMOCTH OT MATEMaTHYEeCKOTO KOHTEKCTa BBOJUTCS IOCTEMEHHO.
bykBeHHass CHMBOJMKA IMIMPOKO WCTOIB3YETCS TPEKIE BCETO s 3amuch oOmux
YTBEPKIICHUN U IPEIIOKEHUH, (POPMYJT, B YACTHOCTHU JJISI BEIYUCIICHUS T€OMETPUIECCKUX
BEJIMYHH, B KAYECTBE «3aMECTUTEIIS» YUCIIA.

B mporpamme yueOHOoro Kypca «MaTemMaTuka» TIPEICTABICHA HaTJISIHAS
TeOMETpHs, HANPABJICHHAS HA Pa3BUTHE OOPAa3HOTO MBINUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300Pa3UTEIHHBIX YMEHUN. DTO BXKHBIN dTall B M3yYCHUH T€OMETPHH,
KOTOPBIN OCYIIECTBIISIETCS HAa HATJISJHO-NPAKTHYECKOM YpOBHE, ONMHUpAaeTCs  Ha
HarJIHO-00pa3HOe  MBIIUIEHWE  Oo0ydJammmuxcs.  bombmmas  poib  OTBOIUTCS
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MPAKTUYECKON JEATENbHOCTH, OMBITY, 3KCIEPUMEHTY, MOAEIUpoBaHuto. O0yyaromuecs
3HAKOMSTCS C T€OMETPUUYECKUMHU (PUTypaMu Ha IUIOCKOCTH M B IPOCTPAHCTBE, C HMX
NPOCTEUIIUMU KOH(PUTYpaUusMH, Yy4yaTcsi H300paxkaTh WX Ha HEJIMHOBAHHOM H
KJIeTUaTol Oymare, paccMaTpHUBAIOT MX IpocCTeilre cBoiicTBa. B mpornecce usydeHus
HarJIAIHOM T€OMETPUM 3HAHUS, MOJIyYEHHbIE O0YyYaroUMMUCS HAa YpOBHE HA4YaJIbHOIO
oO1iero oOpa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo y4yeOHOMY IJIaHY B 5—6 KJjlaccax M3y4yaeTcsi MHTETPUPOBAHHBIN MpeaMET
«Marematuka», KOTOpPbIM BKIIOYAaeT apU(PMETUUYECKU MaTepual W HarjlsgHyIo
TeOMETPHIO, a TaKKe MPOMNEJAEBTUYECKUE CBEJICHUS U3 aJireOpbl, dJIEMEHTHI JIOTUKU U
Hayajia ONMMcaTeIbHONW CTaTUCTUKH.

OO6miee yncio YacoB, PEKOMEHOBAaHHBIX /I U3yueHUsl MateMaTuku, — 340 yacos:
B 5 kacce — 170 gacos (5 yacoB B Henenro), B 6 kiacce — 170 wacos (5 yacoB B Hesieio).
COIAEPKAHUE OBYUEHUSA

5 KJIACC HarypaJsbHble ync/ia U HYJIb
Harypanenoe wuymcno. Psg wHatypanphbix umcen. Ywmcno 0. WM3oOpaxenue
HATYpaIbHBIX YHCE]I TOYKAMH Ha KOOPJUHATHOHN (YHCIOBOI) IPSIMOIi.

HOSI/IHI/IOHHEUI CHUCTCMAa  CYUHCIICHHA. Pumckast HyMCpanusa KakK IIpUMEpP
H€HO3I/IHI/IOHHOI\/JI CHCTCMBI CUHCJICHHSI. ,HGCSITI/I‘IHaSI CHUCTCMA CUHCIICHU:.

CpaBHeHME HATypaJbHBIX YHCEJ, CPAaBHEHUE HATypaJbHBIX YHUCEN C HYJIEM.
CrniocoObI cpaBHeHUs. OKpyTIeHUE HATYpPaTbHBIX YHCEI.

CnoxeHue HaTypaJbHBIX YUCEJ, CBOMCTBO HYJSl MPU CIOKEHUH. BbhlunTaHue Kak
JeicTBUEe, 00paTHOE CJIOKEHUIO. YMHOKEHUE HATypajJbHBIX YHCEN, CBOMCTBA HYJS H
CAVHUIIBI TIPU YMHOXEHUH. JlemeHue Kak JeicTBHe, OOpaTHOE YMHOXEHHUIO.
KomnoneHTs! neficTBui, CBA3b MeXay HUMU. [IpoBepka pesyibrata apupmMeTnueckoro
neiictBus. IlepeMecTUTENIBHOE M COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOXKCHHS U
YMHOXEHHUS, pacpe/IeIUTeILHOE CBOMCTBO (3aKOH) YMHOKCHHUSI.

Hcnonb3oBanue OykB 171t 00O3HAYEHUS HEWM3BECTHOIO KOMIIOHEHTA W 3aluCH
CBOMCTB apu(PMETUICCKUX JTCHUCTBUM.

Jlenurenu U KpaTHBIE YKCIIA, PA3JI0KEHUE HA MHOXKHTENU. [IpocThie U cocTaBHbIE
gucna. [lpu3naku neaumoctu Ha 2, 5, 10, 3, 9. /leneHue ¢ ocTaTkoMm.

CreneHb ¢ HaTypaJbHBIM MOKa3aTesieM. 3alUCh YUCIA B BUAE CYMMBbI pa3psiAHBIX
CJIaracMbIX.

YUucnoBoe BbIpakeHUE. BpluncieHHe 3HAYEHHUM YMCIIOBBIX BBIPAXKEHHM, MOPSAO0K
BBINOJIHEHUSI ACUCTBUU. VICIIONb30BaHME NPU BBIUYKMCIECHUAX NEPEMECTUTEIBHOTO M
COYETATEIHLHOTO0 CBOWCTB (3aKOHOB) CIIOKCHHS M YMHOXCHHS, PacCIpeaeiIUTSIIEHOTO
CBOWCTBA YMHOXEHHUS.
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podu
[IpencraBnenuie o ApoOU Kak crocode 3amucy 4yacTu BeduyuHbl. OOBIKHOBEHHBIE

npo6u. IlpaBunbHble W HempaBuibHblE ApoOu. CMemaHHas ApoOb, MpeACTaBICHUE
CMEIIaHHOW JpoOH B BUJE HENPABUIBLHOU JpOOM U BBIAEICHHE LIETOM YacCTH yucia U3
HernpaBuwIbHOU qpobu. M300paxenue npodeit ToukaMu Ha YucaoBoi npssMoi. OCHOBHOE
cBoiicTBO npobu. Coxpaimienue apobdeit. [lpuBenenue npodbu K HOBOMY 3HAMEHATEITIO.
CpaBHeHue qpo0eit.

CnoxxeHne W  BblUMTaHME JApoOeil. YMHOXEHuWe U JelieHue Jpo0eH,
B3aMMHOOOpaTHbIe 1pobu. HaxoxxaeHue yacTu Leaoro 1 LENoro Mo ero 4acTu.

Hecatuunast 3anuck apoOeit. I[lpeacrtaBneHue necsATUYHOM ApoOUM B BUJE
0ObIKHOBEeHHOH. M300pakeHune NEeCATUYHBIX NpoOei TOYKaMHM Ha YHUCIOBOW MPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEi.

Apubmernyeckue NEUCTBUS C JECATUYHBIMHU ApoOsiMu. OKpyTiieHHEe NECATUYHBIX
npobeil.

Pemienue TeKCTOBBIX 3a1a4

Pemenue TekcTOBBIX 3a7a4 apudMeTHYECKUM criocoOoM. Pemienue jgormyeckux
3anay. Pemenne 3agau nepeOOpoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb3oBanue mpu
pellIeHny 3a7a4 TabJIUIl U CXEM.

Pemenne 3ama4, comepxkaniux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMUYHUHBI. CKOPOCTD,
BpeMs, pPacCTOSHHUE, II€Ha, KOJWYECTBO, CTOMMOCTh. EIWHUIBI HW3MEpPEHHUs. MAacChl,
00béMa, 1IeHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXKAY €IUHUIIAMH U3MEPEHUSI
Ka)KJI0M BEJINYHUHEI.

Pemrenne ocCHOBHBIX 32724 Ha JAPOOH.

IIpencraBiieHre TaHHBIX B BUAC TAOJIHII, CTOJOYATHIX JUATPAMM.

Harnsinnas reomerpust

Harnsinaeie mpencraBieHus o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsMasi, OTPE30K,
JIy4, yToJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyrT. YT0i. [IpsiMon, ocTpslid, Tynoun
Y Pa3BEPHYTHIN YIJIbI.

JlnnHa oTpe3ka, METPUYECKUE €IWHUIBI JUIMHBL J[TWHaA JIOMaHoOM, NepumeTrp
MHOTr'OyTOoJIbHUKA. MI3MepeHune 1 MoCcTpoeHUe yIiioB C TOMOLIBIO TPAHCIOPTHUPA.

Harnsimaple mpencraBneHuss o (urypax Ha IUIOCKOCTA: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIHHUK, O PABEHCTBE PUTYD.

N3o00paxkenne ¢uryp, B TOM umcie Ha Kietdarod Oymare. I[loctpoenue
KOH(HUTypainii U3 9acTeu mpsAMOU, OKPY>KHOCTH Ha HEJTMHOBAaHHOM M KJIETYATOW Oymare.

Hcnonp3oBaHne CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHHUKA, KBAIpATa.

[Imomane TOpPSAMOYrOAbHMKA W MHOTOYTOJIBHUKOB,  COCTAaBJICHHBIX u3
MPSIMOYTOJILHUKOB, B TOM UKciie PUryp, n300pak€HHBIX HA KileTyaToil Oymare. Enqunuiibt
M3MEPEHUS TUTOLIA/IN.
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Harnsigueie mnpenctaBiieHHsT O MPOCTPAHCTBEHHBIX (Urypax: MpsSMOYTOJIbHBIN
napajuienenunes, Kyo, MHOrorpanHuku. M3o0pakeHne mpoCcTeUInX MHOTOTPAHHUKOB.
Pa3péprku kyOa u napamienenumneaa. Co3nanue Mojelield MHOrOrpaHHUKOB (M3 Oymard,
NPOBOJIOKH, IUIACTWIMHA M JPYyrux wmarepuanoB). OObEM  MNPAMOYTOJIBHOIO
napasuienenuneaa, kyoa. Eqununer uamepenus: oobEma.

6 KJIACC

HartypanabHblie yucia

ApudmMernyeckue JCUCTBUS C MHOTO3HAYHBIMH HATypPaJbHBIMH  YHCJIAMHU.
YucrioBble BBIpAKEHUS, MOPSIOK JCHCTBHH, MUCIOJb30BaHHE CKOOOK. lcmonb3oBaHwme
NPH BBIYUCICHUSAX TIEPEMECTUTECIIBHOTO M COYETATEIBLHOTO CBOWCTB CIIOKCHHUS U
YMHOKCHHS, PACIpPECIIUTEILHOTO CBOWCTBa yMHOKEHHUS. OKpyTjeHUE HATypabHBIX
YHUCEl.

Jlenutenu u KpaTHBIC YUCIIa, HAMOOJIBIINK OOIINI JEIUTENh U HauMEHbIIee o0Iee
KpaTHOE. [leTMMOCTh CyMMBI M IIPOU3BEICHUS. J[eJeHne ¢ 0CTaTKOM.
podu

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue apooOeit.
CpaBHeHue W ymopsiiounBaHue aApoOei. PemeHue 3amay Ha HaxOXJACHHUE YacTH  OT
I1EJI0T0 | 1IeJIOTO 10 ero 4acTu. J[poOHoe uncio Kak pe3ynbTat aenenus. [IpeacraBnenue
JNECATUYHON NpoOM B BHJE OOBIKHOBEHHOW APOOHM M BO3MOKHOCTH IPEICTABICHUS
OOBIKHOBEHHOM ApOOH B BHJIE ICCATUIHOM. JlecaTuanabie 1poOu 1 MeTpUUIecKasl cucrema
Mep. ApubMeTndeckrue ACHCTBHS M YHCIOBBIC BBIPAXKEHHUS C OOBIKHOBEHHBIMH M
JECATUYHBIMU JIPOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIIeHUH. MacmiTal, mpornoprus. [IpumeHnenue
MPOIIOPUMH IPHU PENICHUH 3a]1a4.

[TonsiTe mporeHTa. BpruuciaeHue MmporieHTa OT BEJIWYHMHBI W BEIIMYHMHBI MO €6
MPOIICHTY. BbIpa’keHHe MPOIEHTOB ACCATUYHBIMU ApoOsmu. Pemenue 3amay  Ha
MPOIICHTHI. BhIpakeHNE OTHOIICHHS BEJIMYMH B TIPOIICHTAX.

IMosoxuTeIbHBIE U OTPULIATEIbHbIE YHCIA

[TomoxxutenpHple W OTpUIATENbHBIE YHcHa. llemple uyumcma. Mopaynp 4wucha,
reoMeTpUYeCcKast HHTEPIIPETaIus MOTyIIs Yrciia. M3o0pakeHne urces Ha KOOpIHHATHON
npsamoii. YucnoBeie mpoMmexxyTku. CpaBHeHHE udncenl. ApudMeTHdecKue NEHCTBUS C
MOJIO)KUTEIBHBIMHA U OTPULIATECIIbHBIMU YUCJIAMH.

[IpssMmoyronpHass cucreMa KOOpPJAMHAT Ha INIOCKOCTH. KoopawHatel TOYKH  Ha
MJIOCKOCTH, abcmucca W opauHata. [loctpoeHwe Touek WM ¢GuUryp Ha KOOPAMHATHOU
IUIOCKOCTH.
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bykBeHHbI€ BhIpaKeHUs

[IpumeHeHnue OyKB AJis 3alMCH MAaTEeMaTHYECKUX BBIPAKEHUN W TMPEIOKEHUU.
CpoiictBa apupmMeTHyeckux JeHUCTBUUA. DyKBEHHBbIE BBIDRKEHHS M  UYHCJIOBBIC
[IOJCTAHOBKU. bDyKBEHHBIC pPAaBEHCTBA, HAXO0XKACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMynbl NEpUMETpa W IUIOMIAJHM MPSMOYTOJIbHHMKA, KBajpara, 00béMa
napajienenunena u Kyoa.

Pemmenne TeKCTOBBIX 3aa4

Pemiennie TekcTOBBIX 3adau apudmeTnyeckuMm crocoboM. PerieHue normdyeckux
3aia4. Pemmenue 3a1au nmepeGopoM BceX BO3MOKHBIX BApUAHTOB.

Pemenne 3agay, copepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIIMYUHBI. CKOPOCTH,
BpeMsl, pacCTOSTHUE, 1IeHa, KOJTUYECTBO, CTOUMOCTh, POU3BOAUTEILHOCTD, BpeMs, 00bEM
paboTel. EnquHUIBI U3MEPEHUs: MAacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CB3b MEXAY €AUHUIIAMHA U3MEPEHUS KaXKI0W BETUYNHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOLIEHHEM, MPOIMOPILUOHAIBHOCTHIO BEJIWYMH,
IPOIICHTaMU; pellieHHe OCHOBHBIX 3aJ1au Ha IPOOH M MPOLICHTHI.

OueHka W TPUKUAKA, OKpyryieHue pesyiabrata. CocTaBieHue OyKBEHHBIX
BBIPAXKEHHH 110 YCIIOBUIO 3aJ1a4H.

[IpencraBnenre MAaHHBIX C TMOMOIIBIO Tabmui U auarpamMm. CronOuarbie
IUarpamMMbl. YTEHUE U MTOCTPOeHHUE. UTEHNE KPYTrOBbIX THArPaAMM.

Harnsinnas reomerpust

Harnsinaeie npencraBiieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPe30K,
Jqyd, yrodji, JOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

B3anmHoe pacnoniokeHue ABYX MPSMBIX Ha IMJIOCKOCTH, MapajuielibHbIEC MPSMBbIE,
NEepHEHIUKYJIISIPHBIE NpsMbIe. MI3MepeHne pacCTOSHUN: MEXKIy IBYMsI TOUKAMHU, OT TOUKH
JI0 TIPSIMOM, JJTMHA MapIIpyTa Ha KBaJpPaTHOU CETKE.

N3Mepenne © TMOCTPOECHHWE yIVIOB C IIOMOILIBK TpaHCIopTupa. Buuasl
TPEYTOJIBbHUKOB. OCTPOYTOJIBHBIN, MPSIMOYTOIBHBINA, TYMOYTOJIBHBINA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. YETBIPEXYTOIBHUK, MPUMEPBI YETBIPEXYTOIBHUKOB. [ IpsIMOyTrONbHUK,
KBaJIpaT: UCIOJIb30BAaHUE CBOMCTB CTOpPOH, YIJIOB, auaroHanei. HM3oOpaxkenue
reOMETpUYECKUX (UTYp Ha HETWHOBAaHHOW OyMare C UCIOJIb30BAaHHEM ITUPKYII,
JTUHENKH, yTONbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare.

[lepumeTp mMHOTOyTONBHUKA. [loHATHE TUTOmMEAAU (QUTYDPBHI, €IUHUIBI W3MEPECHHUS
mwiomanan. [Ipubmmkénnoe n3mepenue miomaau Guryp, B TOM YUCIIE Ha KBaJIpaTHOU
cetke. [IpubmmkEnHoe M3MepeHne JTMHBI OKPYKHOCTH, TIOMATN KPyTa.

CummMmeTpusi: LeHTpajdbHas1, OCEeBasi U 3€pKajlbHAsi CHMMETPHHU.

[locTpoeHne CUMMETPUUHBIX QUTYP.
Harnsigueie npeacTtaBieHus 0 NPOCTPAHCTBEHHBIX (PUTypax: napajuienenumnen, Kyo,
npu3Ma, nupamuja, KOHyC, MWIKHAP, map u chepa. M3o00paxeHrne nmpocTpaHCTBEHHBIX
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¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHAPA U KoHyca. Co3gaHue Mojele
MPOCTPAHCTBEHHBIX Guryp (13 OyMaru, mpoBOJIOKH, IUIACTHIIMHA U IPYTUX MaTEPUAIIOB).

[lonsitue o0O0BEMA, eauHUIBI U3MepeHusi o00bEMa. OOBEM NPSIMOYTOILHOTO
napasuienenunesaa, kyoa.

NPEJIMETHBIE PE3YJIbTATbHI
[IpenmeTHBIE pE3yJBTATHl OCBOCHHMS MPOrpaMMbI y4eOHOTO Kypca K KOHILY
oOydenust B 5 kjacce: YUncsia v BbIYUCIeHUSA

[lonuMate U TPaBUIBHO YNOTPEOJSITH TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YucIaMu, OOBIKHOBEHHBIMH U JIECITUYHBIMU JPOOSIMHU.

CpaBHUBaATh M yHOPSI0YMBATH HATYpAJIbHBIE UMCIIA, CPABHUBATH B MPOCTEUIINX
Cilydasix OOBIKHOBEHHBIC IPOOH, IECATUUHBIEC IPOOH.

COOTHOCHTD TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIINM €if
YHCIIOM M M300pakaTh HATypaJbHbIC YHCJIa TOYKAMH Ha KOOPAMHATHOH (YHCIOBOM)
IIPSIMOU.

Breimonuate apudmMeTrndeckue JCHCTBHS € HATypaJIbHBIMH — YHCJIaMH, c
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasX.

BrInosHATh NpOBEPKY, NPUKUJIKY pPE3yIbTaTa BHIYUCICHUM.

OKpyraarh HaTypajdbHbIC YHUCIIA.

Pemienue TeKCTOBBIX 37124

Pematp TekcTOBBIE 3amaud  apuPMETHUYECKUM CIIOCOOOM U € ITOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BapHAHTOB.

Pemate 3agauu, coaepxaiiyve 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI: CKOPOCTH,
BpEMsi, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKWe 3allMCH, CXEMBbI, TaOIHUIbl, 0003HAYCHHS IPH PEIICHUU
3ajad4.

[Tonb30BaThbCd OCHOBHBIMM E€IMHUIIAMH W3MEPEHHS: LIEHbI, MACChl, PACCTOSHMUS,
BPEMEHH, CKOPOCTH, BBIPaKaTh OJIHU €IUHHUIbI BEJIMYUHBI UEPE3 APYTHE.

W3BnekaTh, aHaIUM3WpOBaTh, OICHWUBATh HWH(OpPMANHIO, IPEACTABICHHYIO B
TabauIle, Ha CTOJOYATOW JuarpamMme, HHTEPIPETUPOBATH IMPEJICTABICHHBIC IaHHEBIC,
HCTIOJIb30BATh JIAHHBIC MIPU PEIICHUM 3a/1a4.

Harasinnas reomerpust
[Tonb30BaThCA TEOMETPUUECKUMH TTOHATHUSIMU: TOUKA, MpsiMasi, OTPE3OK, JIyd, yToJ,

MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
[IpuBoguTh mnpuMepsl OOBEKTOB OKpYKAIOLIEro MHpa, HUMeEomux (opmy
M3YUYEHHBIX T€OMETPUUECKUX QUTYP.
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Hcnonb3oBaTh TEPMUHOJIOTUIO, CBA3AHHYIO C YyIVIAMU. BEpIIMHA CTOPOHA, C
MHOI'OYI'OJIbHUKAaMU: yTOJl, BEPIIMHA, CTOPOHA, AUAroHajb, C OKPYXKHOCTBIO. paauyc,
IUaMETp, LEHTP.

N300paxkaTh U3y4eHHbIE TEOMETPUUYECKUE (PUTYPHI HA HEJIMHOBAHHOM U KJIETYATOM
OyMare ¢ TOMOUIbIO UUPKYJS U JIMHEUKH.

Haxomuts MIMHBI OTPE3KOB HENOCPEACTBEHHBIM HU3MEPEHHUEM C IIOMOILBIO
JIMHEVKU, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aJaHHOI0 paauyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH U YIVIOB MPSIMOYIOJIBHUKA, KBajpaTa Ui HUX
IIOCTPOCHUsI, BBIYMCIICHU IIOIIAAU U IIEPUMETPA.

Boluucnsate  nmepumeTp M IUIOMIAAb  KBajapaTa, NOpsIMOYTroJibHHKA, (QuUryp,
COCTAaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM YHCIe GUTYD, U300paKEHHBIX HA KIIETYATON
Oymare.

ITonp30BaTbCs OCHOBHBIMM METPUYECKUMHU €IMHULIAMU U3MEPEHHsS JUIMHBI,
IUIOIA/H; BBIPAKATh OJHU €IMHULbI BEJIMYUHBI YEPE3 IPYTHE.

PacnioznaBaTh mapamienenunesn, KyO, MCHOJIB30BaTh TEPMHUHOJOTHIO. BEPIINHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS Mapajulelienuiena, Kyoa.

Boruncnsate  00b€M  KyOa, mapajuienenurena Mo 3aJaHHBIM — U3MEPEHHSM,
H0JIb30BAThCS €AMHULIAMU U3MEpEHUs 00bEMA.

Pemwlare HecnoxHbIE 3aaud Ha M3MEPEHHE TE€OMETPUYECKUX BEIUYUMH B
IIPAKTUYECKUX CUTyalUsX.

[IpenmMeTHBIE pE3yIbTATBl OCBOCHHS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOyuenus B 6 kjaacce: Uucjia u BbIYMCIEHUS

3HaTh W TMOHHUMAThb TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BHUJIAMH 4YHUCET U
croco0amMu MX 3alKCH, MEePeXoauTh (€CIM 3TO BO3MOXKHO) OT OJHOW (HOPMBI 3aruCH
4yucia K Jpyromu.

CpaBHUBATH U YIIOPSA0YUBATD IIEJIbIE YKCIIa, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH,
CPaBHMBATH YUCJIA OJHOT'O U Pa3HBIX 3HAKOB.

BrImonHsTh, coueTas yCTHbIE U MUCbMEHHBIC TPUEMBI, apu(METUUECKHUE TCUCTBUS
C HATYpPAJIbHBIMUA M IEIBIMU YHCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMH JIPOOSMH,
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YU CIIAMH.

BpruncnsaTe 3Ha4Y€HUS YHWCIOBBIX BBIPAXKEHWM, BBIIOIHATh NPUKUAKY U OLEHKY
pe3ynbTaTa BBIYMCICHHM, BBIMOIHATH NPEOOPA30BaHUS YHCIOBBIX BBIPAKCHHH  Ha
OCHOBE CBOMCTB apu(hMETHUECKUX JCHCTBUL.

COOTHOCHUTBH TOYKY Ha KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOIIUM €M YUCIOM U
n300paxaTh YUCiIa TOYKaMU Ha KOOPJAUHATHOU MPAMOM, HAXOJUTh MOJYJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOPAWHAT C KOOPAWHATAMH ATOU
TOYKHU.
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OkpyrasTh LeNble Yuciia U IeCATHYHbIE APOOH, HAXOIUTh MPHUOIMKEHHUS YUCE].
Yucii0BbIe M OYKBEHHbIC BBIPAKCHUS

[lonnmaTe W ynoTpeOsATh TEPMHUHBI, CBA3AaHHBIE C 3aAMMCHIO CTENEHH YMCIA,
HaxXOJUTh KBaJApaT M KyO 4YHUCIA, BBIYUCIATH 3HAYEHUS YHCIOBBIX BbIPAXKECHMIA,
COJIEPKAILUX CTCIICHU.

Ilonbp30BaThCs MpHU3HAKAMU JEJIIMMOCTH, PACKJIaIbIBaTh HATypAJIbHBIE YMCIIA Ha
IIPOCTBIE MHOKUTEIIH.

[Tonb3oBaThCs MacITAOOM, COCTABISATh MPOMOPLIUH U OTHOLLIECHUS.

Hcnonb3oBaTh OyKBbI Jjis OOO3HAYEHUS YHUCEN MPU 3AIUCH MATEMaTHYECKUX
BBIPAKEHUM, COCTaBISATh OYKBEHHBIE BBIPOXXEHHS W (POPMYJIbl, HaXOJWUTh 3HAYEHUS
OYKBEHHBIX BBIPQXKEHHM, OCYIIECTBIISISI HEOOXOAMMbIE MOJCTAHOBKU U MPeoOpa3oBaHusl.
HaxoanTe HEM3BECTHBI KOMIIOHEHT PAaBEHCTBA.

Pemmienne TeKCTOBBIX 327124

Pemats MHOTOIIAarOBBIE TEKCTOBBIE 3a1a4H apU(PMETHIECKUM CTIOCOOOM.

Pematy 3amauu, CBSI3aHHBIE C OTHOIIEHHEM, MPOMOPIHMOHAIBHOCTHIO BEJIWYHH,
POIICHTaMHU, PeliaTh TP OCHOBHBIC 3a]1aud Ha IPOOH M TPOIICHTHI.

Pemiate 3ama4m, comeprkaniue 3aBUCHMOCTH, CBS3bIBAIOIINE BEITUYUHBI. CKOPOCTD,
BpeMs, pacCTOSHHE, II€Ha, KOJIUYECTBO, CTOMMOCThH, MPOU3BOIUTEIBLHOCTb, BpEMH,
o0béMa paboThl, HCMHONB3YS apupMeTUYeCKue JACHCTBUs, OIICHKY, MPUKHUIKY,
M0JIB30BAThCS €IMHUIIAMH U3MEPEHHUS COOTBETCTBYIOITUX BETUYHH.

CocTaBisaTh OYKBEHHBIC BBIPAXKEHUS 110 YCIOBHUIO 33J1a4H.

N3BnekaTs nHGOpMaIUIO, TPEACTABICHHYIO B TA0IHUIAX, HA IMHEHHOM, cTO04YaTon
WIKM KPYrOBOM  JuMarpaMmax, HWHTCPIPETUPOBATh  IMPEJCTABICHHBIC  JIaHHBIC,
UCII0JIb30BaTh JIAHHBIC TIPH PEIICHUU 3a]1a4.

[IpeacraBnare wHGOPMAIMIO C TIOMOINBIO TaOIHIl, JHHEHHONW W CTOJIOYATOMN
JUarpaMM.

Harnsinnas reomerpust

[IpuBomuTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIIMX (opmy
M3YYEHHBIX T€OMETPUUECKHUX TIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U
CUMMETPHUYHBIX UTYD.

N300pakath ¢ MOMOIMIBIO UPKYIIS, JIMHEWKH, TPAHCTIOPTHPA HA HEITMHOBAHHON U
KJIeT4aTo Oymare HM3ydeHHBIE IJIOCKHE TeoMeTpudeckrue (Urypsl U KOH(PUTYpaIu,
CUMMETPHUYHBIE PUTYPHI.

[Tonp30BaThCA TEOMETPUYECKUMHU TIOHSATHUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
WCIMOJIb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CUMMETPHUEH: OCb CUMMETPHUH, LEHTP
CUMMETPHHU.
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Haxonuts BETMYUHEI YIII0B U3MEPEHUEM C [IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, II0JIB30BATHCS IMPU PELICHUM 3alay I'pagyCHOM MEpOH YIVIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YIVIBL.

Bpruvcnate  MHY  JIOMAaHOM, IIEPUMETP MHOIOYIOJIBHUKA, I10JIb30BaThCs
CAUMHUIIAMHA HU3MEPEHUS JUIMHBI, BbIpaXKaTb OJHU EAMHUIBI U3MEPEHUS [JIMHBI 4epes
IpyTHE.

Haxomuts, Hcnonb3ys 4YepTéXHbIE HMHCTPYMEHTBI, PACCTOSHMSA. MEXKIY ABYMs
TOYKAMU, OT TOYKHU J10 NPAMOM, JUIMHY IIyTHU HA KBAaJAPAaTHOU CETKE.

Boruncnars minomaas GUryp, COCTaBI€HHbBIX U3 MPSMOYTOJIBHUKOB, UCIOIb30BaTh
pazOueHue Ha MPSAMOYTOJIbHUKM, Ha paBHbIE (QUIYpHl, JOCTpAaWBAHUE 10
IPSMOYT'OJIbHUKA, II0Jb30BAaTbCS OCHOBHBIMU €IMHULAMH HW3MEpPEHMs IUIOLIAIH,
BBIPAXKaTh OJIHU €AWHUIbI U3MEPEHHUS IUIOIIAU Yepe3 APYTHeE.

Pacrio3HaBaTh Ha MOJENSIX M M300paKEHUSAX NUPAMHUAY, KOHYC, UMJIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIIMHA, peOpo, rpaHb, OCHOBaHUE, Pa3BEPTKA.

N300paxkath Ha KJleT4yaToM Oymare npsMOyTOIbHBIN Mapaieenunes.

Boruucnsate 00bEM  IPSIMOYTOJIBHOTO —Tapaiienenunena, Ky0a, I0JIb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUs 00bEMa,

Peware HecnokHBIE 3aaud Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYMH B
[IPAKTUYECKUX CUTyalUsX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC

denepanbHas padoyas mporpamma | Marematuka. 5—9 kiaccel (0a30BbIi YPOBEHb)

HaumenoBanue pasnena
(TembI) Kypca

KomnnuecTBO
4acoB

OCHOBHOE

COACPIKaHUC

OcHOBHEIC BUABI ACATCIIBHOCTU 06yqa}0mnx0ﬂ

20



denepanbHas padoyas mporpamma | Marematuka. 5—9 kiaccel (0a30BbIi YPOBEHb)

Harypanbnbie yucna.

JIeHcTBUSA C HATypaJIbHBIMU

qucCJIiaMu

43

JlecsiTuuHas cucTeMa
cuucieHus. Psan
HaTypaJbHBIX YHCEIL.
Harypanbneiit psa.
Yucmo 0.
Harypanbneie uncna
Ha KOOPJAMHATHOMN
IIPSIMOM.
CpaBHeHue,
OKpYTJICHUE
HaTypaJlbHbIX
YHCEJL.
Apudmernyeckne
JICUCTBUA C
HAaTypaJbHbIMU
yrciamu. CBoMcTBa
HYJISA TIPU CIIOKEHUH
Y YMHOXCHUH,
CBOMCTBA €IUHUIIBI
IIPA YMHOXKCHUMU.

YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIE YHCIIA;
npeaiaraTb U 00CyKI1aTh coco0bl YIIOPSA0YNBAHUS YUCEN.
H3006paxkaTh KOOPAUHATHYIO IPSIMYI0, 0TMeYaTh Yucia
TOYKaMH Ha KOOPAMHATHOU MPSMOM, HAXOAUTb KOOPIUHATHI
TOYKHU.

HccaenoBathb cBoiicTBa HaTypanbHOTO psiaa, uncen O u 1 mpu
CJIOKEHUU U YMHOKEHUHU.

Hcnoab3oBaTh NPaBUIIO OKPYTIIEHUS HaTYpaAJIbHBIX YHCET.
BoInoHATH apupMeTHyecKue 1eMCTBUSA C

HATypaJbHBIMH YMCIAMU, BBIYUCIATH 3HAUCHHS YHCIIOBBIX
BBIpOXXCHUN CO CKOOKaMH 1 0€3 CKOOOK.

3anuchIBaTH NMPOU3BE/ICHNE B BUJI€ CTETICHU, YNTATH
CTETICHH, HCMOJIb30BaTh TEPMHUHOJIOTHI0 (OCHOBAHUE,
10Ka3aTeb), BBIYHCIATH 3HAYEHH sl CTCeIICHEH. BhIMOIHATH
NMPUKUIKY U OLEHKY 3HAYCHUN YUCIIOBBIX BBIPAXKCHUU,
npeaiaraTb ¥ IPMMeHSITh NPUEMBbI IPOBEPKU
BBIYMCIICHUM.

HUcnonb30BaTh NpU BBLIYUCIACHHUAX MEPEMECTUTEIBHOE U
COYETAaTEIbHOE  CBOWCTBA  CIIOKEHUS WU YMHOXEHHS,
pacnpeaenuTeNbHOE CBOMCTBO YMHOXKEHHUS; (OPMYJIHPOBATH
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IIepemecturenbHoe
1 COYETATEIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOXKECHHUS,
pacnpeenuTeIbHOE
CBOMCTBO
YMHOXKEHUS.
JleauTenu u
KpaTHBIE YUCJIA,
pa3ioKeHue yncia
Ha MHOXKHUTEJIIH.
Jlenenune ¢
octatkoM. IIpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3naku
JIEJTMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJbHbIM
IOKa3aTeJIeM.
YucnoBbie
BBIPAYKCHMUS,
MOPSAIOK JICUCTBUM.
PelieHne T€KCTOBBIX
3ajJla4y Ha BCe
apupmMeTHIeCcKre

U PUMEHSATH NPaBUJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apu(PMETUUECKUX IEHCTBUIA.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUIaTh M
000CHOBBIBATh rMIOTE3bI, GOPMYITHPOBATH 00001ICHUA U
BBIBO/IbI 110 PE3YJIbTAaTaM NPOBEAEHHOTO UCCIEIOBAHHS.
@opmMyJIMPOBATH ONpeIeTeHUs ICTUTENS U KPaTHOTO,
Ha3bIBATh JICTIUTEIN U KPAaTHBIC YUCTIA, PACIIO3HABATH
IIPOCTHIE U COCTAaBHBIE YKCIIA; (POPMYJIMPOBATH U
NPUMEHSITh NMPU3HAKH JICTMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YHCIIa Ha IPOCTHIE
MHOXUTEIN; HAXOAUTh OCTaTKU OT JEJICHUS U HENIOJIHOE
4acTHOE.

Pacno3zHaBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUA O
HATypaJIbHBIX YUCIIaX, HPUBOAUTH NPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHMSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEI.
KoHcTpynpoBaTh MaTeMaTHYeCKUE NPEIJIOKEHUA C
IIOMOILBIO CBA30K «HU», KUJIU», €ECIH..., TO...». Pemiars
TEKCTOBBIE 33J]a4l apU(PMETHUECKUM CIIOCOOOM,
HCIO0/1b30BaTh 3aBHCUMOCTH MEXY BEIIMYMHAMU
(ckopocTh, BpeMsi, pacCTOSTHUE; [IeHa, KOJIMYECTBO, CTOUMOCTh
¥ JIp.): aHAJU3UPOBATH U OCMBICIUBATH TEKCT 3371a4H,
nepegopMyJIMpPOBaTh YCIOBHE, M3BJIEKATh HEOOXOIUMBIE
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JAHHBIE, YCTAHABJIUBATDH 3aBUCUMOCTH MEXy BEIUYMHAMU,
CTPOMTB JIOTUYECKYIO LIENOYKY PACCYKICHHI.
MogaeaupoBaTth X0 pelIEHN 3a1a4U C TOMOIIBIO PUCYHKA,
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JICUCTBUS, Ha
JIBIDKCHHUE U

MOKYITKH

CXEMBI, TaOJIHIIEL.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3TUYHBIC PEIICHUS,
3aMUCH PEIIeHUH TEeKCTOBBIX 3a/1ad.

Kputuyecku oueHuBaTh MOJYyYCHHBIN pe3ybTart,
OCYLIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISl OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAMTH OIINOKHU.

PemaTth 3a/1auu ¢ MOMOIIBIO TIEpedOpa BCeX BO3MOKHBIX

BApPHAHTOB.

3HAKOMUTBHCA € UCTOPUEH Pa3BUTHUS ApUPMETUKH

24



denepanbHas padoyas mporpamma | Marematuka. 5—9 kiaccel (0a30BbIi YPOBEHb)

Harmsannas reomerpusi.

JIuHuM Ha TJIOCKOCTH

12

Touka, npsimas,
OTPE30K, JyY.
Jlomanas.
N3mepenue niauHbl
OTpE3Ka,
METPUYECKHE

€ AMHULBI
U3MEPEHUS JIJIUHBI.

OKpy»X HOCTb U KpYT.

[IpakTnueckas
pabota
«IlocTpoenue y3opa
U3 OKPYKHOCTEN».
VYroa. [Ipsimoi,
OCTpBIH, TYyIIOW U
Pa3BEPHYTHIN YTJIBL.

HN3mepenue yrios.

Pacno3HaBaTh Ha 4epTekKax, pUCyHKaX, ONMCHIBATD,
UCIIOJIb3Ysl TEPMHUHOJIOTHIO, U M300pakKaTh C IOMOIIBIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JyY,
yTOJ1, JOMAaHY0, OKPY’KHOCTb.

Pacno3HaBaTh, NPpUBOIAUTH NPUMeEPHI OOBEKTOB PEAIBHOTO
MHUpa, UMEIIIUX (GOpMY M3YyUYCHHBIX (DUTYp, OLIEHUBATH WX
JIMHEWHbIE Pa3Mephl.

Hcnoab30BaTh JIMHEHKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
JUTSL TIOCTPOCHHMS M UBMEPEHUS: M3MEPATH JIJIMHY OTpe3Ka,
BEJIMUMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOU JJIMHBI, YToJ,
3a/IaHHOM BEJIMYMHBI;, OTKJIAAbIBATH LINPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTh 3aJJaHHOTO paauyca.
N306paxkath KOHGUTYpAIIUN TEOMETPUUYECKUX QUTYD U3
OTPE3KOB, OKPY>KHOCTEH, UX YACTEW HA HEJIMHOBAHHOMU U
KJIETYaTOM Oymare; mpeasaratb, OMUCHIBATH U

00Cy:KI1aTh CIOCOOBI, AATOPUTMBI IOCTPOCHMUS.

Pacno3HaBaTh 1 H300paxkaTh HAa HEJIMHOBAHHOU U
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[IpakTrueckas KJIeT4aTol Oymare MnpsMOM, OCTPBIHA, TYIOH, pa3BEPHYTHIH
pabora YTJIbl; CPABHUBATDH YTJIBL.
«ITocTpoenue

BbIuncsiTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMAaTh U MCNIOJIBL30BATH NPH PeLIEHUH 3a/1a4
3aBHCUMOCTH MEXYy €IMHUIIAMU METPUUYECKON CUCTEMBI
Mep; 3HAKOMHUTbCS C HEMETPUUECKUMU CUCTEMaMH Mep;
BBIPAXKATH JJIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPEHUSI.
HccaenoBath Gurypsl U KOHQUTYypaLMH, UCTIONB3YS
(POBBIE PECYPCHI

YTJI0B»
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OOBIKHOBEHHBIE 1POOHU

48

Hpo6s. [IpaBunbHbIE
Y HETIPABUIIHHBIC
npobu. OCHOBHOE
CBOMCTBO ApOOH.
CpaBHeHue npo0ei.
Cnoxenue u
BBIYUTAHUC
O0OBIKHOBEHHBIX
npobeit. CMemanHas
Tpo0b. YMHOXKEHUE
U JICIICHHE
OOBIKHOBEHHBIX
npo0eii;
B3aMHOOOpAaTHbIE
npobu. Pemenue
TEKCTOBBIX 3a/1a4,
COJIEpIKaIUX JPOOH.
OcHOBHbIE

MopeaupoBath B rpaduecKoi, mpeaMeTHO! popme, c
MIOMOIIIbI0 KOMIIBIOTEPA MOHATHUS U CBOWCTBA, CBSI3aHHBIC

¢ OOBIKHOBEHHOH JPOOBIO.

YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE J1pO0H,
npeaiararb, O00OCHOBBIBATb M 00CYXKAaTb CHOCOOBI
yHOPSAI0UMBAHUS APOOEH.

MN306paxkaTh 0OOBIKHOBEHHBIE IPOOH TOUKAMU Ha
KOOPJAMHATHOMN NPSIMOM; MCIOJIB30BATh KOOPIUHATHY IO
IPSIMYIO J1JIE CPaBHEHUS IPOOeH.

@opmMyJIHpPOBATH, 3aNIUCHIBATH € MOMOIIBLI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JIpo0H; HCIO0JIb30BATH OCHOBHOE
CBOMCTBO ApoOHU Ui COKpallleHus: ApoOer U IpuBeICHUS
IpoOu K HOBOMY 3HaMEHATEIIIoO.

IIpeacTaBasiTh CMEIIaHHYIO APOOb B BUEC HEMPABUILHON

U BBIJICJISITH LEIYI0 YacTh YUCIIA U3 HENIPaBUIbHON ApOOH.
BoinosHaTh, apudMeTHdecKue 1eMCTBUS C
OOBIKHOBEHHBIMHU JIPOOSMHU; MPUMEHSITh CBOMCTBA
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3a/1ayyl Ha APOOH.
[Ipumenenue 6ykB
JUISL 3aIUCH
MaTeMaTUYECKHUX
BBIPAKCHUH U
MPEIIOKEHUN

apuMeTHUUECKUX JACHUCTBUM I pallMOHAIM3AIUN
BBIYMCJICHUM.

BbInoJHATS NPUKHUAKY M OLEHKY pe3yJIbTaTa BbIYUCICHUN;
npeaiaratb U NPUMEHATh NPUEMbI IPOBEPKH BHIYUCIICHUI.
IIpoBoauTh MccjieqOoBaHMS CBOWMCTB JpoOel, onupasch Ha
YHUCIOBBIC OJKCIEPUMEHTHI (B TOM YHCJIE C IOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JOXKHBIC BLICKA3bIBAHUS O
JIpo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBAHUM.

Pemath TEKCTOBBIC 3a/1a4uH, COACpIKaIUe TPOOHBIC TaHHBIC, U
3a7a4y Ha HaX0KJACHHWE YacTH 1ISJIOT0 M IIeJIOr0 MO €ro 4acTH,
BbISIBJIATH UX CXOACTBA U PAa3JINYHUA.

MopeaupoBaTrh X0 pEIICHUS 3a/1a4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTH, pa30éupaTh, OLEHUBATH PA3JIUYHbBIC PEIICHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a]a4.

Kpurnuyecku oueHUBaTh MOJYYECHHBIN
pe3yJibTaT, OCYLIECTBIATh CAMOKOHTPOJIb,
IIPOBEPSASI OTBET HA COOTBETCTBUE YCIIOBUIO,
HAXOAUTH OMMOKN. 3HAKOMHUTHCS € UCTOPHUEI
pa3BUTHS apuPMETHKA
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Harmsannas reomerpusi.
MHOTOYTOJIBHUKH!

10

MHOTOyrOJIbHUKM.
YeThIpEXYToabHUK,
IIPSAMOYTOJIbHUK,
KBaJpar.
[IpakTunueckas

OnuceIBaTh, HCIOJIB3YSI TEPMHUHOJIOTHIO, H300paKkaTh C
MIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATTBHOTO MUPA, UMEIOILIUX
(dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpaTa,
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pabota
«ITocTpoeHnue
IPSMOYTOJIbHUKA
C 3aIaHHBIMHU
CTOPOHAaMH Ha
HEJIMHOBAHHOU
Oymare».
TpeyroybHUK.
IInmomane u
nepuMeTp
NPSAMOYTOJIbHUKA
151
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB,
€UHHULIBI
VU3MEpEHUS
IJIOIIAH.
[lepumetp
MHOTOYTOJIbHUKA

TPEYrOJbHUKA, OLEHUBATH UX JIMHEUHBIC PA3MEPHI.
BbIYHCIATH: IEpUMETP TPEYTOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IUIOLIAJb NPSIMOYTOJIbHUKA, KBaIpara.
HN300paxaTh OCTPOYTOIbHbBIE, IPSIMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HETMHOBAHHOM M KJeT4aTOM OyMare KBajpaT u
MPAMOYTOJILHUK C 3aJJaHHBIMU JUIMHAMU CTOPOH.
HccaenoBatb cBOMCTBA NIPAMOYTOJIbHUKA, KBaApaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUsI, U3BMEPECHUS, MOJICIIMPOBAHMS,
CpaBHUBATh CBOMCTBA KBaJ[paTa U MPSIMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTH4ecKue NMPEAI0KEeHU C
MOMOIIIBIO CBSI30K KHEKOTOPHIN», «J1F000i». Pacno3zHaBaTh
VICTUHHBIE U JIOKHBIE BBICKAa3bIBAHUS O MHOTOYTI'OJIbHUKAX,
NPUBOIAUTH NPUMeEPbI U KOHTPIIPUMEPHI.

HccnepoBath 3aBUCUMOCTD IUIONAAM KBaJApaTa OT JJIMHBI €TI0
CTOPOHBL.

HUcnonb30BaTh CBOMCTBA KBAAPATHOW CETKU JJISI TOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOIHLHUK Ha KBAIPATHI,
TPEYTOJIBbHUKH, COCTABJSATH QUTYPHI U3 KBAIPATOB U
IPSIMOYTOJLHUKOB M HAXOJAUTH UX TUIOIIA/Th, pa30MBaTh
Gburypsl Ha IPSMOYTOJIPHUKY U KBaIPAThl K HAXOJIUTH UX
IUIOLIA/Ib.

BripaxaTh BeIMUMHY IUIOMIAAN B PA3JIUYHBIX €UHHUIAX
U3MEpPEHUSI METPUYECKOW CUCTEMBI MEp, NMOHUMATH H
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HCIMOJb30BaATh 3aBUCHUMOCTH MCKAY MCTPUUCCKUMU
CAWHHULIAMHU U3MCPCHUA TJIOIIAAN.
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3HAKOMHUTHCA C NPUMEpPaAaMH TNPUMEHEHHUsl IUIOMAaU U
nepuMeTpa B MPAKTUYECKUX CUTyanusaX. Pemars 3agaun u3
peanbHOM JKM3HU, NMpeaaaraTb M 00CY:KAaTh pa3jinyHbIe
CIoco0bI pelIeHUs 3aa4
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JlecsTuunble 1pOOH

38

JlecsiTMuHas 3aMuch
Ipobei.
CpaBHeHue
JECATUYHBIX
npoOeit. [lelicTBus
C JIECATUYHBIMH
JPOOSIMHU.
Okpyrienue
JIECATUYHBIX
JPOOEH.

Perienne TEKCTOBBIX
3a/1a4, CoJepKaIInuX
npoou. OCHOBHBIE
337244 Ha IpoOH

IIpeacTaBasiTh JeCATUYHYIO IpOOh B BUJI€ OOBIKHOBEHHOMH,
YUTATh U 3aNMUCHIBATH, CPABHUBATH JECATUYHBIE IPOOH,
npeaIararb, OO0OCHOBBIBATHL H O00CYKIAaTh CIOCOOBI
YIOPSIIOYUBAHUS JECATUUHBIX APOOEH.

HN3o00paxkaTh AecaTUYHBIE APOOU TOUKAMH HA KOOPIMHATHOM
IIPSIMOM.

BbISIBJISITH CXOICTBA U PA3JIUYHUS MPABUIT apUPMETHUCCKUX
JEUCTBUM C HATYpaJIbHBIMU YHCIaMU U JECATUYHBIMU
TpoOsIMU, OOBSICHATD UX.

BoInoaHaTh apudMeTHICCKUEe TEUCTBUS C SCITUIHBIMU
Ipo0sSMU; BBHINMOJIHATH NPUKHUIKY H OLEHKY Pe3yJbTara
BBIUMCIICHUM.

IIpumMeHATH cBOiicTBa apuPMETHUUSCKUX NCHCTBUMA s
palroHaIM3alMy BIYUCICHU.

IIpuMeHSITh MPABUJIO OKPYIJIEHHSI JECATUYHBIX APOOCH.
IIpoBoauTh HcCICTOBAHMS CBOVWCTB AECATUYHBIX

IpoOeid, OIMpasiCh Ha YMUCIOBBIC SKCIIEPUMEHTHI (B TOM
9HCIIe C MIOMOIIBI0 KOMIIBIOTEPA), BBIABHIATh TMMOTE3bI

¥ IPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
IpOo0SX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTD
BBICKA3bIBAHMS ¥ OTPUIIAHUS BHICKAa3bIBAaHUM.
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Pemath TeKCTOBBIC 3a/1auH, COAECpKaIUE TPOOHBIEC TaHHbBIC, U
Ha HAXO0XKACHME YaCTH LIEJIOr0 M LEJIOr0 MO €ro 4acTu,
BbISIBJIATH UX CXOACTBA U Pa3INYUA.

MoaeaupoBaTh X0 PELICHUS 3aJa4l C IOMOILBIO PUCYHKA,
cxembl, Tabnuil. IlpuBoauTH, pa3déupaThb, OLEHUBATH
pa3jIMYHbIE PELICHUs, 3allUCU PELICHUM TEKCTOBBIX 3aJad.
OnepupoBaTthb APOOHBIMU YUCIAMU B PEATbHBIX )KU3HEHHBIX
CUTYyalUsIX.

Kputnvecku oueHMBaTh NOJTYy4YECHHbIN

pe3yabTaT, OCYILIECTBIISITH CAMOKOHTPOJIb,

MPOBEPSIS OTBET HA COOTBETCTBHUE YCJIOBHIO,

HaXOJIUTh OIMMUOKH. SHAKOMHUTBLCS € HCTOPHEN

pa3BUTUS apUPMETUKHU
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Harmsannas reomerpusi.
Tena u purypst
B [IPOCTPAHCTBE

MHoOrorpaHHHKHU.
N3o6paxkenue
MHOT'OTPaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeJ.
[IpssmMoyroJbHBIMI
napajuiesIeunes,
Ky0. Pa3BépTku
Ky0Oa u
napajuiesieuneaa.
[IpakTuueckas
pabora «Pa3BépTka
ky6a». O0BEM KyO0a,

Pacno3HaBaTh Ha 4yepTe:kax, PUCYHKAX, B OKPY KaIOIIeM
MHpe TIPSIMOYTOJIBLHBIN Tapaljieenues, Kyo,
MHOTOTPaHHUKH, OMUCHIBATH, HCMOJIb3Ysl TEPMHHOJIOTHIO,
OIIEHUBATh JIMHCHHBIC pPa3MepBhl.

IIpuBoAUTH MPpUMePHI OOHEKTOB PEATTBHOTO0 MHUPA, UMEIOIINX
dbopMy MHOTOTpaHHUKA, IPSIMOYTOJIILHOTO Tapalieenure/a,
KyoOa.

HN3o00paxkaTth Ky0 Ha KieTuaTol Oymare. MccienoBarh
CBOIiCTBA Ky0a, MPSMOYTOJIHHOTO MapauIeIeuIea,
MHOTOT'PaHHUKOB, HCIIOJIb3Ys Mojiein. Pacmo3HaBaTh n
u300paxaTh pa3BEPTKHU KyOa U mapasienenumnesa.
MoaeaupoBath Ky0 U napaienenunea u3 oymaru u
IPOYMX MATEPUATIOB, 00BIICHATH CIOCO0 MOJIETUPOBAHMS.

IIPSIMOYTOJIBHOTO
napajuiesenuneaa

Haxoauth n3mepenusi, BBIMUCIATD TUIONIAb TOBEPXHOCTH;
00bEM Ky0Oa, TPAMOYTOIBLHOTO Mapajule/ieune/a,;
HCCJIe0BaTh 3aBUCUMOCTB 00bEMa Ky0a OT JUTMHBI €r0
pebpa, BLIIBUTATH U 000CHOBBIBATH TUIIOTE3Y.
HalaronaTh 1 NpoOBOAUTH AHAJIOT MU MEXK]Ty TTOHSITHIMU
oA u 00bEMa, mepuMeTpa 1 TIIOMIaAN IOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
MHOTOTPaHHUKaX, MPUBOAUTH MPUMeEPbI 1 KOHTPIIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPUIIAHUS BBICKA3BIBAHU.
Pemarp 3agaum 13 peanbHOU )KU3HU
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[loBTOpEHUE 1 00001IEHNE 10 [loBTOpEHNE BpruucasaTe  3HaYeHWs ~ BBIPAXEHUW,  COJAEPIKAIIUX
OCHOBHBIX MOHATUHM | HATypaJibHbIE YKCIIa, OOBIKHOBEHHBIE U JAECSITHUHBIE TPOOH,
U METOJIOB Kypca BBITIOJIHATDH MTPEOOPa30BAHMS YHCET.
S Kiacca, 00001IeHre | BpIOMpPATh CNOC00 CPaBHEHHUS YUCEN, BEIYUCIIEHHMH,
3HAHMH NPUMEHSTH CBOICcTBA apu(pMETUUYECKUX ACHUCTBUI
JUISL pallOHAIM3AlMU BEIYUCIICHUN.
OcyuiecTBJIATE CAMOKOHTPOJIb BBITIOJHIEMbIX JEHCTBUI U
CaMOTMPOBEPKY pe3yJIbTaTa BHIYMCICHUL.
Pemats 3amaum U3 peajbHOM KU3HH, NPUMEHATH
MaTeMaTH4YeCKue 3HAHMSA /I PEIIeHHs 3a]a4 U3 APYTHX
y4€OHBIX MPEIMETOB.
Pematp 3agaum pasHbIMHM CIOCO0AMM, CPAaBHMBATH
CIoCOo0BI PELICHNS 331a4¥, BBIONPATh PAlMOHAJIbHBIH
crocod
OBIIEE KOJIMYECTBO 170
YACOB I10
[IPOTPAMME
6 KJIACC
HanmeHoBaHue pasena  KoludecTso OCHOBHOE OCHOBHBIE BU/IbI 1€ATEIBHOCTH 00YYaIOIINXCS
(TembI) Kypca 9JacoB coliepKaHue
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HarypanbHbie yncmna

30

Apudmernyeckue
JICUCTBUS C
MHOT'03HAYHBIMHU
HATypaJIbHBIMU
yucaamMu. YucoBele
BBIPKCHMUS,
MOPSAZIOK JIEUCTBUH,
HCII0JIb30BAaHUE
cko0ok. OkpyrieHue
HATypaJIbHBIX YUCEI.
JleauTenu u
KpaTHBIC YMCIIA,
HANOOJIBIINI OO
JIEITUTEIb U
HauMEHbIIIEee 0011Iee
KpaTHOE.
JenmmmMocTh CyMMBbI
U TIPOM3BEICHUA.
Jlenenue c
OCTaTKOM.

Pemenue TeKCTOBBIX
3aJay

BuInoyiHATE apupMeTHyecKue J1eMCcTBUA ¢ MHOTO3HAYHBIMU
HATypaJbHBIMH YHCIAMHU, HAXOAUTh 3HAYEHM S YHCIIOBBIX
BBIPAKEHUN CO CKOOKaMU U 0€3 CKOOOK; BHIYMCJIATH
3HAYeHM sl BBIPAKECHUMN, COIEPKAUTUX CTEIECHU.

BbINOJHATH NPUKHUIKY M OLEHKY 3HAUCHUIN YHCITOBBIX
BBIPAKEHU, MPUMEHATH MPUEMBI IPOBEPKHU pe3yjibTaTa.
Hcnoab3oBaTh NpM BHIYHCIEHUAX IEPEMECTUTENHHOE U
COUEeTaTEIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpenenuTeNbHOE CBOMCTBO YMHOKEHUSI OTHOCUTENBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUH.
HccaenoBath 4nucI0BbIE 3aKOHOMEPHOCTH, ITPOBOJUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BbIIBUTATh H 000CHOBBIBAThH
THIIOTE3BI.

@opMyJIHPOBATH ONpPENCTCHUS] [EIUTENsI M KpPaTHOro,
HANOOJIBIIETO OOIIEro JEIUTEIS W HAUMEHBIIEro OOIEro
KpaTHOT0, IIPOCTOT'0 ¥ COCTAaBHOT'O YHCEJI; UCII0JIb30BATh 3TH
HOHSTHS IIPU PELICHUH 3a7ad.

I[IpuMeHATH AATOPUTMBI BHIYUCIICHHS] HAMOOIBIIETO OOIIETO
JeNIUTENsT U HauMEHBLIEro OOIIero KpaTHOrO JBYX YHCET,
QJITOPUTM Pa3JI0KEHUS YUCIa HAa IPOCTBIE MHOXKHUTEIN.
HccaenoBaTh yCIoBUS IEIUMOCTH Ha 4 1 6.

HUccaenoBarsp, 00cyxkaaThb, GopmMyJTUPOBATH U

37



denepanbHas padoyas mporpamma | Marematuka. 5—9 kiaccel (0a30BbIi YPOBEHb)

000CHOBBIBAaThb BBIBO/I O YETHOCTU CYMMBI, TPOU3BEICHMUS:
JIBYX YETHBIX YHCEJ, IBYX HEYETHBIX YUCIIE, YETHOTO U

HEUYETHOI'O YUCElL.

HccnenoBarh ¢BOMCTBA ACITUMOCTU CYMMBI U IIPOU3BEACHUS
quced.

IIpuBOoAMTH MpUMeEPHI YHCEN C 33JaHHBIMA CBOMCTBAMH,
PACNO3HABATH BEpPHbIe M HEBEPHbIE YTBEPKICHUA O
CBOMCTBAX YUCEJ, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS C
MOMOIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTHYeCKHe NMPEIJIOKEHUSI C
IIOMOILBIO CBA30K «U», KUIIU», KECIIH..., TO...». Pemiars
TEKCTOBBIE 3aJ1a4l, BKIIOYAIOIINE MTOHATUS ACIUMOCTH,
apu(MeTn4ecKuM croco0oM, HCIOJb30BaTh IMepedop
BCEX BO3MOKHBIX BAPUAHTOB.

MoaeaupoBaTth X0 pelICHU 3aa4y C IIOMOILBIO PUCYHKA,
CXEMBI, TaOJIHIIBL.

IIpuBoauTh, pa3dnpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aIIMCU PELICHUN TEKCTOBBIX 3a1a4.

Kpurnuecku oueHUBaTh MOJYYEHHBIA PE3yJIbTaT, HAXONUTH
OIIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TIPOBEPSISI OTBET Ha
COOTBETCTBHE YCIIOBHUIO
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Harmsannas reomerpusi.
[IpsiMBIE HA IIOCKOCTHU

[TepnienaukysipHbIe
IpsIMBIE.
[TapannenbHbie
IpsIMBIE.
Paccrosinne mexny

Pacno3HaBarh Ha yepTexax, PUCYHKAX CIydad B3aMMHOIO
PaCIIOJIOKEHHUS ABYX MPSAMBIX.

HN300paxkaTs ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB HA
HEJINHOBaHHOM U KJIETYaTOW OyMare /1Be NepeceKaroninecs
IpsIMbIE, JIBE MMAPAJIENbHBIE PSMBIE, CTPOUTH MPSAMYIO,

JIBYMsI TOUKAMH, OT
TOYKH JI0 MPSIMOU,
JUIMHA MapuipyTa Ha
KBaJPaTHOU CETKE

NEPNEHIUKYJISIPHYO TaHHOM.
IIpuBoauTH npuMepbI NapajieIbHOCTH "
NEPNEHAUKYJIPHOCTHU MPSMBIX B IPOCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIECHIUKYJISIPHBIE U
napajenabHble CTOpoHbl. M300pamaTh MHOTOYTOJIBHUKU C
napasieIbHbIMU, IEPICHANKYJISIPHBIMU CTOPOHAMH.
HaxoauTh paccTosHue MEXIY AByMS TOUKAMH, OT TOUKHU
JIO MPSIMOM, AJIMHY IMMyTH HA KBAJPAaTHOM CETKE, B TOM
YUCJIE UCTIONB3YS IU(PPOBBIC PECYPCHI
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Hpobu

32

OOBIKHOBEHHASA
poOb, OCHOBHOE
CBOMCTBO 1pooH,

COKpallleHue JpoOei.

CpaBHenue u
yHOPSIIOYMBaHUE
npobei.
Jlecatuunbie 1podu
U MeTpUYecKas
cucrema mep.
Apudmernyeckne
JIEUCTBUA C
OOBIKHOBEHHBIMU
1 TECATUYHBIMU
TpOOSIMHU.
OTHOIIICHHE.
JleneHue B JaHHOM

CpaBHUBATH M YyNOPSA0YMBATH JApOoOH, BLIOHPATH CHOCOO
CpaBHEHHUS APOOEH.

IIpeacraBasith gecaTUUHbIC JPOoOU B BUJE OOBIKHOBEHHBIX
npoOeit 1 OOLIKHOBEHHBIE B BUJIE JECATUYHBIX, HCMOJIb30BaTh
IKBUBAJIEHTHBIE MpeAcTaBJeHHUs IPOOHBIX YHCEN MPU UX
CpaBHEHUH, NPH BbIUUCICHUAX. MCM0Ib30BATH JECATUYHBIE
JpoOu Mpu NMpeoOpa30BaHUM BEIUYUH B METPUUECKOM
CHUCTEME MED.

BuinoHATH apupMeTHYecKue 1eHCTBUA C
OOBIKHOBEHHBIMU U JICCITUIHBIMU APOOSIMH. BbIUMCaATH
3HAUEHUS BBIPAXKEHUH, COJIEPKAIUX OOBIKHOBEHHBIE U
JECATUYHBIEC TPOOH, BBITIOIHATD MTpeoOpa3oBanus 1po0eH,
BBIOUPATH CNIOCO0, MPUMEHSATH CBOIICTBA

apuMETHICCKUX JCHCTBUM JIs pallMOHAIA3AIUN
BBIUKCJICHHM.

CocTaBJsSiTh OTHOILICHUS U IIponopurn, HAXOJAUTHb OTHOIICHHUEC
BCJIM4YHWH, ACIIUTDb BCIIMUKMHY B JAHHOM
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OTHOIIIEHUHU.
Maciurao,
MPONOPIIUS.
[Tonstue

MPOIEHTA.
Breruucnenue
MPOLEHTA OT
BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIIEHTY.

Pemenune TekcToBBIX
3a7a4, COAEepKaLINX
JpOOU U TIPOIIEHTHI.
[IpakTnueckas
pabora «OTHOIIEHUE
JUTUHBI OKPYXXHOCTH
K €€ JuameTpy»

OTHOILIICHHHU.
Haxozme IKCHNEPUMEHTAIBbHBIM l'IyTéM OTHOIICHUE AJINHBI

OKPYXHOCTH K €€ I1uaMeTpy.

HNurepnpernpoBath MacmTad Kak OTHOLLIEHUE BEJIMYUH,
HAXOAUTH MaclITal MjiaHa, KapThl U BEIYUCIIATH PACCTOSIHUS,
ucnoiib3ysa macirad. Q0bACHATDH, YTO TAKOE MPOLIEHT,
yHoTpeOIATH 000POTHI PEUH CO CIOBOM «IIPOLIEHT.
BoipakaTh NpoIeHTH B ApO0sX U IpoOH B IPOIICHTAX,
OTHOIIICHHE JIBYX BEJIMYMH B IPOIICHTaX. BbIYMCIATH
IPOLIEHT OT YKCJIa ¥ YUCIIO 10 €ro npoleHty. OKpyriasarb
JIpOoOU U POLEHTHI, HAXOIUTh MPUOIMKEHUSI YHCET.
Pemath 3agaum Ha 4acTH, IPOLIEHTHI, PONOPLIMH, HA
HaXOXACHUE APoOH (IIPOIICHTA) OT BETMYNHBI U BEIMIUHBI
1o eé apodu (IporeHTy), apodu (IIporeHTa), KOTOPBIH
COCTaBJISIET OJIHA BeIMYMHA OT Apyroul. [IpuBoauTh,
pa30upaTh, OLEHNUBATDH PA3JIUYHBIC PELICHUS, 3alIUCH
pELIEHHU TEKCTOBBIX 3a]ay.

N3Baexkatb uHGoOpMaLMIO U3 TAOIUIl U TUATPAMM,
MHTEPNPETUPOBATH TAOJIMYHBIC JaHHBIE,
OmpeesATh HauOOoIbIlIee U HAUMEHBIIIEE U3
MPEICTABJICHHBIX TaHHBIX
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Harmsannas reomerpusi.

OceBas cuMmeTpusl.

Pacno3naBaTh Ha yepTexax U U300paXKEeHUAX, H300pakKaTh

CI/IMMeTpI/IH ]_[eHTpaJIBHaH OT PYKH, CTPOMTH C IIOMOIIbKO HHCTPYMCHTOB (i)I/Ipry
CUMMCETpPHUA. (OTpCBOK, JIOMAaHYIO, TPCYT'OJbHHUK, MMPAMOYTOJIbHHUK,
HOCTpOCHI/Ie OKpY)KHOCTB), CUMMCTPUYHYIO JIJAaHHOW OTHOCHUTEJILHO
CUMMCTPHUYHBIX HpHMOﬁ, TOYKH.

(bI/Ipr Haxoauthb npuMeEpbl CUMMETPHH B OKPYXKAroeM MUPE.
HpaKTquCKaH MOlIeJ'II/IpOBaTI) us3 6YMal"I/I JABC (1)I/II‘prI, CUMMCTPHUYHBIC
p?)60Ta OTHOCUTCIBHO HpHMOﬁ; KOHCTPYHPOBATH T'COMCTPUUCCKHUC
«ceBaid o

KOH(I)PITypaHPIPI, HCITIOJIB3YA CBOUCTBO CHMMCTpPHUHU, B TOM
CUMMCTPH».

YUCJIE C ITIOMOIIBIO HH(prBBIX PECYPCOB.
CummeTtpusi B .

HccaenoBaTh CBOMCTBA HN3YUCHHBIX (1)I/Ifyp, CBsI3aHHBIC
IMPOCTPAHCTBC

C CUMMETpPHEH, UCTIONIB3Ys SKCIIEPUMEHT, HaOJII0ICHUE,
MO/JICJIMPOBAHUE.

O00CHOBBIBATH, ONPOBEPIaTh C TOMOIIIBIO KOHTPIIPUMEPOB
YTBEPKICHUSA O CHMMETPUU PUTYP
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Boipaxxenus ¢ OykBamu

[Ipumenenue 6ykB

Hcnoab3oBath OyKBBI JUIsl 0003HAYEHUS YHCE, ITPH 3aMIUCU
MaTEeMaTUYECKUX YTBEPKICHUM, COCTAaBIIATh OyKBEHHbIE

JUISL 3aITUCH
MATEMATIHIECKIX BBIpaXKECHUS M0 YCJIOBHUIO 3aJaYHU.
BBIPAKECHUN 1 HccnepnoBarh  HECIOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
IIPEJIOKEHUN. UCIOJIb30BaTh OYKBBI JIsl UX 3aIUCH.
ByKkBeHHBIC BbIunc/siTh YMCIIOBOE 3HaYEHUE OYKBEHHOTO BbIPAXKEHUS
BBIPKCHUA U IpH 33JaHHBIX 3HAUEHUAX OYKB.
YHCJIOBBIE .
3anuceiBaTh OPMYJIBI: IEPUMETPA U ILTOLIATN
IIOJACTAaHOBKH. _
5 NpsIMOYT'OJIbHUKA, KBaJpaTa, JIMHBI OKPY >KHOCTH, IUIOLIAAN
KBCHHBIE
Y KpPYTa; BHINOJHATH BHIYUCIEHHS 110 3TUM (popmyiam.
paBEHCTBA,
CocraBasTe (pOpMYJIbI, BBIpAXKAIOIUE 3aBUCUMOCTH MEXy
HaXO0XKJICHUE , :
BEJIMYMHAMH. CKOPOCTh, BPEMS, paCCTOSIHHUE, 1I€HA,
HEU3BECTHOI'O . .
KOJINYECTBO, CTOUMOCTb; IPOU3BOIUTEIBHOCTD, BPEMsl, 00bEM
KOMIIOHEHTA. _
paboThI; BBIOJIHATH BBIYUCIICHHUS 110 3TUM (HOpMYyJIaM.
DopMyJIbl

HaxoauTh HEU3BECTHBIM KOMITIOHEHT apru()METHUECKOTO
JNEUCTBUS

43



denepanbHas padoyas mporpamma | Marematuka. 5—9 kiaccel (0a30BbIi YPOBEHb)

Harmsannas reomerpusi.
@urypsl Ha IIIOCKOCTH

14

YeThIpEXYToabHUK,
IIPUMEDPBHI

YCTBIP éXYFOJIBHI/IKO B.

[IpssMoOyroapHUK,
KBaJpaT. CBOMCTBA
CTOpOH, YTJIOB,
JTAArOHAJICH.
Nsmepenue yrios.
Bunsl
TPEYTOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsi.
DopMyJIbl
IIEpUMETpa U
IJI0IIA N
IIPSIMOYTOJIbHHUKA.
[MpubnmxEnnoe
U3MEPEHUE IIIOIAN
buryp.
[IpakTnueckas

H3006pakaTh Ha HEIMHOBAHHOM U KJIE€TYAaTON Oymare

C UCI0JIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIbHUKY C 3aJJaHHBIMUA CBOWCTBAMHU: C
napajuieIbHbIMHU, IEPIIEHAUKYISIPHBIMYU, PABHBIMU
CTOPOHAaMH, NPSIMBIMU yTJIAMH U JIP.,

paBHOOenpeHHbIN TpeyroasHuk. [Ipeanarars u
00CcyK1aTh CIOCO0BI, AJITOPUTMBI IOCTPOEHUS.
HccaenoBath, UCIONB3YS IKCIIEPUMEHT, HAOIIOCHUE,
MOJIEJIMPOBAHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBAIPaTa,
pa30uBaTh Ha TpeyroibHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IIOMOILIBIO KOHTPIPUMEPOB YTBEPKICHUA

0 IMPAMOYTOJIBHHUKE, KBaJpaTe, PpacnmodHaBaTb BCPHLBIC H

HEBEPHBIC YTBEPKICHUS.

N3mepsATh U CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YTIIbI, B
TOM YHUCJIE€ B MHOTOYT'OJIbHUKE, CPABHUBATH YTJIbI;
PaCIO3HABATDH OCTPbIE, IPSIMBIE, TYIIbIE, pa3BEPHYTHIC
yriibl. Pacnmo3HaBath, H300pakaTh OCTPOYTOJIBHBIN,
IPSIMOYTOJIBHBIH, TYTIOYTOJIbHBIN, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHU U TPEYTOJIbHUKH.

BbI4ucasaTh nepuMeTp MHOTOYTOJIbHUKA, TIOMIAIb
MHOT'OYTOJIbHHKA pa3OreHNEM Ha MPSIMOYTOJIbHUKH,
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pabota «[Inomanmb
Kpyra»

Ha paBHbIC (PUTYpHI, HCIOJIB30BATh METPUUYECKUE €IUHUIIBI
M3MEPEHHUS JJIMHBI U IUIOIIAH.

Hcnoab3oBaTth NpUlJINKEHHOE U3MEPEHHE IIMH U
ioaaei Ha kieryaroit Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa

[lo10XXKUTENBHBIE U

OTPHULATCIIbHBIC YN CJId

40

Llenbie uncna.
Monyib yucia,
reoMeTpUIeCKast
UHTEpIpeTaIs
MoxyJisi. UuciaoBsie
MIPOMEKYTKHU.
[TonoxxuTenbHbIE U
OTpUIIATEIIbHBIC
yucina. CpaBHeHUE
MIOJIOKUTEIBHBIX U
OTPUIIATEIbHBIX
YHCEI.
Apubmernyeckue
JICICTBUS C
MIOJIOKUTEIbHBIMU
U OTPHUIIATEIILHBIMU
YHCIIaMH.

PenieHne T€KCTOBBIX
3a1a4

IIpuBOAMTH NMPUMEPBI UCTIOJIB30BAHUS B PEATHHOMN KU3HU
MOJIOKUTEIBHBIX U OTpULIATENbHBIX yncen. M300paxaTh
LEJIbIE YMCIIA, TIOJIOKUTENbHBIE U OTPULIATEIIbHBIE YUCTIA
TOYKAaMH HA YUCJIOBOM MPSAMOM, HCIOJIb30BATh YHCIOBYO
MPAMYIO JUIsl cpaBHEHUS yncen. [IpuMeHsaTs mpaBusia
CpaBHEHUS, YIIOPAAOYHUBATH LIEJIbIC YNCIIA, HAXOAUTh
MOJ1yJIb YUCJIA.

DopMyJIHPOBATH MPABUJIA BIYUCICHUS C
MOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMYU YUCIIAMU, HAXOAUTH
3HAYEeHU S YHCIIOBBIX BBIPAKECHUN, COACPKAIIMNX JEUCTBUS C
MTOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMHA YU CIIAMU.
IIpuMeHATH CBOMCTBA CIIOXKEHUSI U YMHOXKECHUS IS
npeoOpa3oBaHusl CyMM M ITPOU3BEACHUM
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[IpencraBieHue TaHHBIX

[IpsamoyrosbHas
cUcTeMa KOOpJIUHAT
Ha MJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
Op/IMHATA.
Cron6uarslie u
KpPYTOBBIC
JUarpaMMel.
[IpakTnueckas
pabota
«IlocTpoenue
aarpamm».
Pemrenue TekCTOBBIX
3a7a4, coaepKaInx
JAHHBIE,
NPEACTABICHHbBIE B
Ta0JIMIaX U Ha
auarpammax

OO0BSICHATH U WJLUTIOCTPUPOBATH MOHATHE TPSIMOYTOJIBHOMN
CHCTEMBbI KOOPJIMHAT Ha TIOCKOCTH, UCTIOJIb30BATh
TEPMHUHOJIOTHUIO; CTPOUTH HA KOOPAMHATHOU IIIOCKOCTH
TOYKHU U (PUTYPHI MO 3aJaHHBIM KOOpPAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yutath cTos04YaThie W KPYrOBbIE JHArpaMMBbl,
HHTEPNPETUPOBATH JIAHHBIC; CTPOUTH CTOIOUYATHIE
nuarpammbl. UcnmoJib3oBaTh HH(pOPMALHIO,

MpCACTABJICHHYIO B Ta6J'II/IIIaX, Ha JuarpaMmax il pCuicHuA
TCKCTOBBIX 3aJa4 U 3aJa4 U3 pCaJILHOI;’I KU3HHU
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Harmsannas reomerpusi.
@urypsl B IpOCTPAHCTBE

[IpssMoyronbHbIN
napasuieJenumnen,
KyO, npu3ma,
nupamMuaa, KOHyc,
HWIMHJIP, 11ap U
coepa.
N3o6paxxenue

Pacno3HaBaTh Ha yepTekax, pUCyHKax, ONMCbIBATH
nMpaMuay, Ipu3My, HUAJIMHIP, KOHYC, 11ap, H300paxaTh X
OT PYKH, MOICJTUPOBATH U3 Oymaru, MiacTUIMHA, TPOBOJIOKU
u ap. llpuBoauTh NpUMepPbI 0OBEKTOB OKPYKAIOILIET0 MUPA,
UMEIOIKX (OPMbI Ha3BaHHBIX TEII.

Hcnoab3oBaTh TEPMHUHOJIOTHUIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAaHUE, BBICOTA, PAANyC U AUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢buryp. [lpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH]IPA U KOHYCA.
[IpakTuueckas pabota
«Co3nanue Mojenei
IIPOCTPAHCTBEHHBIX
duryp».

[TonsiTue 00BEMA;
CIMHMIIBI U3MEPEHUS
00béMa. O0BEM
IPSIMOYTOJIBHOTO
napaJijiesienunena,
Ky0a, hopMyIbl
00BéMa

N3yuaTs, ucnonb3ys 3KCIEPUMEHT, HAOJIIOIEHHUE, U3MEPEHHE,
MOJEIUPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BAaHHBIX TEJI, BBISIBJIATH CXOACTBA U Pa3JIUYH:
MEXIy IUPaMUI0N U IPU3MOM; MEXKAY HWJINHIPOM, KOHYCOM
Y 1IapOM.

Pacno3HaBaTh pa3BEéPTKHU Napajvienenuneaa, Kyoa, mpu3Msbl,
NMpaMU/Ibl, KOHyCa, UWIMHAPA, KOHCTPYHMPOBATH JaHHBIC
TE€Ja U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co31aBaTh MOJEJM TPOCTPAHCTBEHHBIX (uryp (u3 Oymarwy,
MPOBOJIOKH, TUIACTHIIMHA U JP.)

N3mepsiTh Ha MoaeasiX: TMHBI pEOEp MHOTOTPAHHHUKOB,
JUaMeTp Iapa.

BoiBoauTh popmysry 00bEMa IPSIMOYTOIBLHOTO
napajuiesienunesaa.

BoruuciasaTs no popmyaam: 00bEM MPSIMOYTOJIBHOTO
napaJiesienumnenia, Ky0oa; uCrojib30BaTh €IMHULIBI U3MEPEHUS

00bEMa; BBIYUCIATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napajuIeNICIIUIIC/IOB; pelaTh 3a1a4 ¢ pealbHbBIMU JaHHBIMU
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[loBTOpEeHue, 06001IeHHE,

CUCTEMaTUu3auid

20

[ToBTOpEenue
OCHOBHBIX MOHATHU U
METOJI0B KYpCOB S U 6
KJIacCOB, 00001IIeHNE
U CUCTEMaTH3alHs
3HAHUU

BbI4uCasATh 3Ha4YCHUS BBIPAXKEHUM, COAEPKAIUX
HaTypajbHbIE, LIEIbIC, TIOJIOKUTEIBLHBIEC U OTPULIATEIIbHbIC
YKcIia, 0ObIKHOBEHHbIE U AECATUYHbBIE APOOH, BHIMOIHAThH
npeoOpa3oBaHus YKCEI U BHIPAKEHHUM.

Bei0OupaTh €1iocod cpaBHEHHUs YHCEII, BBIUUCICHHM,
NPUMEHSITh CBOMCTBAa apu(METUYECKHX JIeWCTBUM

JUIS pallMOHAIN3alM1 BBIYUCIICHUN.

Pemathb 3agaum u3 peaqbHON KU3HU, IPUMEHSTH
MaTeMaTH4YeCKHe 3HAHUSA JJIsl PEIICHUS 3a/1a4 U3 IPYTUX
IPEIMETOB.

Pemiats 3agaum  pasHbIMHM  CHOCO0AMH, CPaBHHMBATh,
BbBIOMPATH CNOCOOBI PEIICHUS 3aIaUH.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJIHAEMBIX JECUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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OEJEPAJ/IBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
B /-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sIBISETCS] OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIIET0 00pa30BaHUs:
oHa obOecrieunBaeT M3y4YeHUE APYTUX IUCLIMIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK U
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOUMO ISl MPOI0JDKEHUS 00pa30BaHUs U B
NMOBCEHEBHOW KM3HU. Pa3BuTue y o0OydYaromuxcs Hay4YHBIX MPEACTABICHUNA O
MPOUCXOXKIACHUN M CYIIHOCTH aireOpanyeckux aOCTpakiuii, croco0e OTpaKeHHs
MaTeMaTUYeCKOM HayKOM SIBIIGHHM U TMPOIIECCOB B NPHUPOJE M OOIIECTBE, pPOIU
MaTeMaTHYECKOr0 MOJICIUPOBAHUS B HAYYHOM IMO3HAHUW U B MPAKTUKE CIIOCOOCTBYET
(bopMUPOBaHUIO HAYYHOT'O MUPOBO33PEHUS U KA4ECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajlanTallii B COBpEMEHHOM Itu(dpoBoM oOmiectBe. M3yueHnue anreOpsl oOecrieunBaeT
pa3BUTHE yMeHUsS HaOI0aaTh, CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYJIHUpOBaTh yTBepxkaAcHUsA. OCBOCHHE Kypca anreOpsbl
obecrieurBaeT pPa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYalOIMXCS: OHU HCIOIb3YIOT
NEAyKTUBHBIE W HHAYKTHUBHBIE pacCyXIeHHUs, O0O0OIIeHne | KOHKPETH3aIUIO,
abcTparupoBanue U aHajgoruto. O0yueHue anredpe mpeanoaraeT 3HauuTeIbHbINA 00bEM
CaMOCTOSITeJILHON JIEATEILHOCTH O0yYaIOMIUXCs, MOATOMY CaMOCTOSITEJIbHOE PEIICHUE
3a/1a4 SIBJISETCS peanu3aluel 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUs.

B crpykrype mporpammbl yuyeOHOro Kypca «Amirebpa» mjisi OCHOBHOT'O OOIIETO
o0pa3oBaHHsS OCHOBHOE MECTO 3aHUMAIOT COJACP)KATEIbHO-METOIUYECKUE JINHHH.
«YHucna v BBIYKUCIEHUS», «AJIreOpandecKue BRIPAKCHUS», « Y paBHEHUS U HEPABCHCTBAY,
«OyHKIumW». Kaxknas U3 3TUX COEpKaTEIbHO-METOAUYECKUX JIMHUWA PAa3BUBACTCA Ha
MPOTSHKEHUN TPEX JIET M3YyUYECHUs Kypca, B3aUMOJACHCTBYS C JPYTMMHU €ro JUHUSAMU. B
X0JIe M3Y4YCeHHsSI Y4eOHOTro Kypca O0ydaroImUMCs MPUXOIUTCS JOTHYECKH PACCYykIaTh,
HCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBS3M ¢ 3TUM B HporpamMmy
y4eOHOTO Kypca « AnreOpa» BKIIIOUEHBI HEKOTOPhIE OCHOBBI JIOTHKH, MPEJICTaBICHHBIC BO
BCEX OCHOBHBIX pa3fellax MaTeMaTUYeCKOro o00pa3oBaHUSI W CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHBEPCAJIbHOTO MATEMAaTHYECKOTO SI3BIKA.
ConepkaTeTbHON U CTPYKTYPHON 0COOCHHOCTBIO YU4eOHOTO Kypca «Anredpa» sSBISCTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Coaepxanue JTUHAN «YUCIa M BBIYUCICHUS» CIY>KUT OCHOBOW JJISl TAJIbHEUIIIETO
M3YUYCHHUS] MATeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYyYalOIIMXCS JOTHYECKOTO
MBIIIJICHHUS,, (OPMHUPOBAHMIO YMEHHUS TOJIH30BAaThCS  AJITOPUTMaMH, a TakxKe
MPUOOPETEHHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX [JI IMOBCEIHEBHOW >KW3HHU.
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Pa3BuTue MOHATHS O 4YMCIE HA YPOBHE OCHOBHOIO OOHIEro OOpa3OBaHMs CBA3aHO C
paIMOHAIEHBIMU M UPPAMOHATBHBIMHA YHCIIaMH, (hOPMUPOBAHUEM NPEICTABICHUN O
JEHCTBUTEIHLHOM YHCIIC. 3aBEPIICHNE OCBOCHUS YMCIOBOM JIMHUN OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHMUIO.

Cognepxxanue IByX alreOpandeckux JIMHUN — «ANreOpanuecKkue BBIPAKCHUSI» U
«YpaBHGHHsI W HEPABCHCTBA» CIOCOOCTBYET (OPMUPOBAHHMIO Y OOYyYaIOIIUXCS
MaTEeMaTHYECKOTO armapara, He00OX0UMOTO JIJIs PEIICHUS 3a/1a4 MAaTeMaTHKH, CMEKHBIX
NPEeIMETOB M TPAKTHKO-OPUCHTUPOBAHHBIX 3aj1ad. Ha ypoBHe OCHOBHOTO oOIIero
oOpa3oBaHMs Y4YCOHBI Marepuan TPYNIHUPYETCS BOKPYT PallMOHAIBHBIX BBIPAKCHHIA.
AnreOpa JEeMOHCTpPHpPYET 3HAUCHHE MAaTEMaTUKH KakK S3blKa JUJII  TOCTPOCHHSI
MaTEeMaTHICCKUX MOJIEJICH, ONMCAaHUS MPOIIECCOB M SIBJICHUH peaabHOro Mupa. B 3agaun
oOy4eHwHs anreOpe BXOISIT TAaKKe NaJbHEHIIee pa3BUTHE aJITOPUTMHUIECKOTO MBITIUICHHMS,
HEO0OXOJIMMOT0, B YaCTHOCTH, JJII OCBOCHHUS Kypca WH(DOPMATHUKH, W OBJIAJICHHUE
HaBBIKAMU JICTYKTUBHBIX paccyxacHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (OpM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpaXKEHHUS, CHOCOOHOCTEH K  MaTeMaTHYECKOMY
TBOPYECTBY.

Copaepxanne (QyHKIIMOHAIBHO-TpaUUECKOW JIMHWKM HAIEICHO Ha IOJyYCHHE
oOy4JaromMMHCS 3HAHUN O QYHKIUSAX KaK BaKHEHIIeH mMaTeMaTH4YeCKOW MOIeNnu s
ONMCAHMSI W HCCIEIOBAaHUS PA3HOOOpA3HBIX IMPOILIECCOB M SIBICHUH B MTPHUPOAE U
oOmectBe. M3ydeHne marepuana CroCOOCTBYET Pa3BUTHIO Yy OOYYAIOLIUXCS YMEHHS
UCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIJ B (POPMUPOBAHUE TIPEACTABICHUMA O POJIU
MaTEMaTUKU B PA3BUTUU ITUBUIN3ALIUN U KYJIBTYPHI.

CornacHo yueOHOMY TutaHy B /-9 Kilaccax m3ydaercs y4eOHbIH Kype «Anredpa»,
KOTOpBIM BKJIIOYAET CJEAYIONME OCHOBHBIE pasfeibl coiepkanus: «Yucna wu
BBIUMCIICHUS», «ANTeOpandyecKkue BBIpAKEHUS», «YpaBHEHUS U HEPABEHCTBA»,
«DYHKIAW.

OOmiee YMCTO YAcOB, PEKOMEHJOBAHHBIX IJIs HW3Y4YEHHUS Yyd4eOHOTO Kypca
«Anreopa», — 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B Hemeno), B 8 kiracce — 102
qaca (3 gaca B Heneno), B 9 kiracce — 102 vaca (3 waca B Hefelno).

COJEPKXAHUE OBYUYEHUA

7 KIJACC Yucaa v BBIYUCTCHUSA

JlpoOu OOBIKHOBEHHBIE U IECATUYHBIC, TIEPEX0] OT OHON (HOPMBI 3amucH Ipoden K
npyrou. IloHATHE panMOHAIBHOTO YHCIA, 3alUCh, CPAaBHEHHE, YIIOPSAIOYMBAHUE
pallMOHANBHBIX 4Yuceld. ApudMeThyecKkue ACUCTBUS C palMOHAIBHBIMU YHUCIAMHU.
Peuienre 3a1au U3 peanbHON MPAKTUKU HA YaCTH, HA IPOOH.
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Crenenp ¢ HaTypaJbHBIM [IOKa3aTeleM. OIpENEIICEHUuEe, IpeoOpa3oBaHueE
BBIPDAKEHUI HA OCHOBE ONpENEICHUs, 3amuch OosbIIMX yucend. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHUJAE JpoOM MU ApoOM B BHJIE MPOLIEHTOB. TpH OCHOBHBIE 3aJayd Ha
MPOLICHTHI, pEIIEHUE 33/1a4 U3 PealbHON MPAKTUKH.

[IpyMeHeHne MPU3HAKOB JIETUMOCTH, Pa3JI0KEHUE HA MHOXHUTEIHU HATypalbHBIX
YHCEJl.

PeanpHble 3aBUCUMOCTH, B TOM 4YHUCie NpsgMasi 1 oOpaTHasi IPONOPLHOHATIBHOCTH.
AJire0panyvecKkue BbIPasKeHU s

[lepemeHHbIe, YUCIOBOE 3HAUYEHHUE BBIpAXKEHUS C nepemMeHHou. [lomycTtumblie
3HaueHUs TNepeMeHHbIX. l[IpejcTaBieHHe 3aBUCHMOCTH MEXIY BEJIMYMHAMU B BHJIE
dopmynbl. Boruucnenuss no ¢opmynam. I[IpeoOpazoBaHue OyKBEHHBIX BBIPAKEHMUI,
TOKJIECTBEHHO PaBHBIC BbIpXXEHMsI, MpaBuiia MpeoOpa3oBaHusl CYMM U MPOU3BECHUH,
IpaBWJIa PACKPHITUS CKOOOK U MPUBENIEHUS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATypaJbHBIM MOKa3aTeJeM.

Opnounensl u MHorowieHbl. Crenenb MHorowieHa. CrojkeHue, BBIYMTAHUE,
YMHOKE€HHE MHOTOWICHOB. DOpMyIIbl COKPAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMbI U
KBajapaT paszHoctu. PopMmyna pa3HOCTH KBaapaToB. PasznokeHne MHOrO4YJICHOB Ha
MHOKUTEIIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUs, TMpaBuUja TNpeoOpa3oBaHUsl  ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHelHOe ypaBHEHUE C OAHOM NMEPEMEHHOM, YUCIIO0 KOPHEN JIUHEMHOIO YpaBHEHHS,
pellieHre JIMHEWHBIX YypaBHEeHHH. COCTaBJICHHE YpPaBHEHUM 10 YCIOBUIO 3aJayH.
Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C JABYMs IepeMeHHbIMU U ero rpadux. Cuctema aByX
JTUHENHBIX YpaBHEHUN C ABYMs NepeMeHHbIMU. Pelenne cucteM ypaBHEHH ClIOCOO0OM
MMOJCTaHOBKH. [IprMepsl pelieHns TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUMU.

DOyHKINHA

Koopannara Touku Ha nipsimoii. YucnoBble npomMexyTKHU. PaccTosiHue Mexny AByMst
TOYKAMU KOOPJIMHATHOU MPAMOM.

[TpsitmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opaHaTa TOYKU
Ha KOOpAMHATHOW TuIOCKOCTU. [Ipumepwr rpadukoB, 3amaHHBIX dopMmyrnamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue ¢pynknuu. ['paduk dynkmmm. CBoiicTBa
¢yskumii. JInnerinas ¢yaknws, e€ rpaduk. ['paduk dynkumu y = |x|. I'paduueckoe
pEILICHUE JTUHEWUHBIX YPABHEHUIN U CUCTEM JIMHEUHBIX YPaBHCHUM.
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8 KITACC Yucaa v BbIYMCTIEHUS

KBaapatHblil kopeHb u3 yucna. [louarue o6 uppaunoHanbHOM uncie. JlecsTuanbie
NpUOIMKEHUST HMppalMOHANbHBIX uncen. CBONCTBAa apUPMETHUYECKUX KBAAPATHBIX
KOpHEH ¥ UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BHIPAXKEHUHN U BHIYUCICHUSIM.
JlencTBUTENBHBIE YHCIIA.

Crenens ¢ 1enpIM noKas3aTeneM U e€ cporictBa. CTaHIapTHAs 3alUCh YHUCIIA.

AJire0panvecKkue BbIPaKeHU s

KBanpartnsiil TpEXUWiieH, pa3nokKeHUe KBaAPaTHOrO TPEXUJIEHAa HA MHOKHUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ayiredpamdeckon apodu. CroxeHue,
BBIYMTaHUE, YMHOXKEHHUE, JIeJIieHre anreOpanueckux apooeii. PaiimonanbHbie BhIpaKEeHUS
U UX npeoOpa3oBaHue.

YpaBHeHUS ¥ HEPABEHCTBA

KBampatHoe ypaBHeHue, (QopMmyia KOpHEHW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEeHUH, CBOASIINXCS K JMHEHMHBIM U KBaApaTHbIM. [Ipocreimue
JTPOOHO-PAIIMOHATBHBIC YPABHEHUSI.

I'paduyeckas wHTEpmpeTalus ypaBHCHHH C JBYMs TEPEMEHHBIMHM M CHUCTEM
JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. [[puMepshI pelieHnss CUCTEM HEJTMHEMHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3aj/1au anreOpandeckuM CriocoOoM.

HucroBble HEpaBEHCTBA M MX CBOMCTBA. HEpaBEHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpAaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OJIHOM MepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKINHA

[Tonsitue dynkuuu. OOIACTh OmpeneseHUs W MHOXKECTBO 3HAUYCHUN (PYHKIUU.
Crnioco6n1 3a1anust GyHKITHI.

I'padux dynkumu. Utenue cBoiicTB pyHkiuu no e€ rpaduky. [Ipumepst rpadukon
(GYHKITHH, OTpaKaIoMUX peaTbHbIC MPOIIECCHI.

@DyHKITNHU, OMUCHIBAIOIIUE MPSIMYIO U OOPaTHYIO MTPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpadpuku. OyHkum y Xy =xy=Jx, Y=|x|. I'paduueckoe pemienne ypaBHCHHIA
Y CUCTEM YPaBHEHHII.

9 KJIACC Yucaa v BbIYUCIEHHUS

PanmonanpHble YHWCIA, HPpAMOHATBHBIE YHCIA, KOHEYHbIE W OECKOHECUHBIE
JecATUYHbIE TpoOu. MHOXKECTBO ACHCTBUTENBHBIX YKCEN, NEUCTBUTEIbHBIE YHCIA KAK
OECKOHEUYHbIE JeCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIBHBIX YACEN U KOOPAUHATHON MPSIMOM.
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CpaBHEHHME  JIECTBUTENbHBIX  4HCEN, apUPMETUUYECKUE  JIEHUCTBUS c
NEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3meppl OOBEKTOB OKpY)KaIOWIEr0 MHpa, JIUTENBHOCTh IIPOLECCOB B
OKpYKaroIlleM MUpeE.

[TpubnuxEnHOE 3HaYEHUE BEIIMYMHBI, TOUHOCTb TpUOIMKeHus1. OKpYTJIeHHE YHCEIT.
IIpuknka 1 OLIEHKA pe3yIbTaTOB BHIYMCICHUH.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHOe ypaBHeHHE. Perienne ypaBHEHUM, CBOASAIINXCS K JIUHENHBIM.

KBanparHoe ypaBHeHue. PelieHuwe ypaBHEHM, CBOJAIIMXCS K KBaJPATHBIM.
buksanpatHoe ypaBHeHue. lIpuMmepbl pelieHuss ypaBHEHUN TpPETbEd U YETBEPTOMN
CTETICHEN Pa3I0KEHUEM HA MHOKHUTEIH.

Pemiennie npoOHO-panoHaNbHBIX  ypaBHEHUM. PeleHne TEKCTOBBIX —3ajad
anre0panyeckuM METOJIOM.

VYpaBHeHuHE ¢ IByMsI IEpEMEHHBIMH U ero Tpaduk. Pemenne cucteM IByX TUHEHHBIX
ypaBHEHUN C JABYMsI TEepEeMEHHbIMHU. PellleHue CUCTEM NBYX YpaBHEHWH, OJHO U3
KOTOPBIX IMHEHHOE, a IPYroe — BTOpoH creneHu. ['paduueckas MHTEPIPETAIUS CUCTEMBI
YPaBHEHUH C IByMs [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOM. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OJIHON nepeMeHHol. KBaaparHeie HepaBeHCTBA. [ 'paduueckas
UHTEPIIPETALMs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKINHA
Ksampatuunas ¢pynkius, e€ rpadux u cBoiictsa. [Tapabora, KOOpAHMHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH ITapaboIbl.

*
Tpaduku dyskumit: 7 kx, y=hx+b y=7,y= 3y =x, y=|x| "

WX CBOWUCTBA.

YucuaoBble N0CI€10BATEIbHOCTH U MIPOIrPEeCCHH

[lonsiTHe 4YKMCIIOBOWM  TMOCJIENOBATENIBHOCTH. 3aJlaHUE  IOCJIEA0BATEIbHOCTHU
peKyppeHTHOM dopMyIioi u GopMyIoii N-TO YiIeHa.

Apubmernyeckas u TeoMmeTrpuyeckas mporpeccur. Dopmynsl N-TO  dWieHa
apu(PMETUIECKON 1 TEOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(MEeTUIECKON U TEOMETPUIECKON MPOTPECCUil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEWHBIH M SKCHOHEHIUAIbHBIA pocT. CIO0XKHbBIC
MPOLCHTHI.
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NPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHble pE3yJbTaThl OCBOEHUS MPOrpaMMbl YYe€OHOrO Kypca K KOHIY
oOydenust B / kjaacce: Uncsia v BbIYUCIeHUSA

BrITIONTHATH, coueTast yCTHBIC M MUCbMEHHBIC TIPUEMBI, apu(METUUECKHIE TCHUCTBUS
C palMOHAJILHBIMH YHCIaAMHU.

HaxomuTe 3HaYCHUS YUCTIOBBIX BBIPAKCHUH, MPUMEHATHh Pa3HOOOpPa3HbIE CITOCOOBI
U MPUEMBI BBIYUCIICHHUS 3HAYCHHUH APOOHBIX BBIPAXKEHUH, COJACPIKANTUX OOBIKHOBCHHBIC
U JICCITUYHBIE APOOH.

[lepexoauTs OT oxHOW (OPMBI 3amMCH YKWCed K Apyroi (mpeoOpa3oBHIBATH
JCCATUIHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B
OECKOHEUYHYIO JECATHUHYIO APOOB).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHALHBIC YHCIIA.

OKpyTIATH YHUCIIA.

BBITIOJIHATh TPUKHJIKY W OIICHKY pe3yJjbTaTa BBIYHMCICHUH, OICHKY 3HAYCHHH
YHUCJIOBBIX BBIPAXCHUH. BBITIONHATE JCHCTBUS CO CTENEHSAMH C HATYpPaJbHBIMH
MOKa3aTeISIMHU.

[lpuMeHATh TpHU3HAKHA JEIUMOCTH, pa3JOKEHHE HAa MHOXXHTEIM HATypaJbHBIX
qHCel.

Permate mpakTHKO-OpHEHTHPOBAHHBIE 3319, CBSI3aHHBIC C OTHOIIICHHEM BEJIMYNH,
IPOTIOPIIMOHATBPHOCTRIO BEIMYUH,  IMPOIECHTAMH, UHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a7a4 ¢ yUETOM OTpaHUYCHUH, CBI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX OOBEKTOB.

AJredpanyeckue BbIpaKeHU s

Hcnonp3oBaTh aireOpandyeckyr0 TEPMHHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTh €€ B
MpoIIecce OCBOCHUS yueOHOTO MaTepuara.

Haxomute 3HaueHusi OyKBEHHBIX BBIPKEHUN TpU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrimonHaTh mpeoOpa3oBaHUsl 1E70TO0 BBIPAKEHUS B MHOTOWIEH MPHUBEIACHUEM
MOTOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BhINonHATh YMHOXEHHUE OJHOWICHA HA MHOTOWIEH U MHOTOYJIEHa Ha MHOTOYJIEH,
MPUMEHSATH (DOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyuiecTBaATh pa3ioKEHNE MHOTOWIEHOB HA MHOYKUTEIHU C TIOMOIIbIO BBIHECEHUS
3a CKOOKH OOIIEro MHOKUTEIIS, TPYIIUPOBKU ClaraeMbIX, IpUMEHEHUs GopMyJT
COKPAILIEHHOTI'O YMHOXKEHUS.

[IpumMensTh npeoOpa3oBaHKsl MHOTOYJICHOB IS PELICHUS] PA3MUYHBIX 3a7ad U3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATTbHON MPAKTUKH.
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Hcnonp3oBaTh CBOWCTBA CTENEHEHM C HATypajbHBIMU II0Ka3aTEIsIMU U1
npeoOpa3oBaHusl BbIpaXKEHU. Y paBHEeHUsI M1 HEPABEHCTBA

PemaTte nuHeHbIE ypaBHEHUS C OJHOW NIEPEMEHHOM, IPUMEHSS IIpaBuiia epexona
OT HCXOIHOI'0 ypaBHEHUs K PaBHOCWIBHOMY eMy. lIpoBepsTsh, sBis€TCS U 4YMUCIIO
KOPHEM ypaBHEHU.

[IpumeHsAThs rpaduyeckue METOJbl MPU PEUICHUH JTUHEHHBIX YpPaBHEHUH M HUX
CUCTEM.

[TonOupaTh npuMepsl nap YKUCell, BISIOIUXCS pElIeHUEeM JTUHEHHOT0 YpaBHEHUS C
JBYMs [IEPEMEHHBIMMU.

Ctpouth B KOOPAMHATHOW IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHMS C JIBYMs
NEePEeMEHHBIMH, MOJIb3YSCh TPa(UKOM, MPUBOIUTH IPUMEPHI PELICHUSI YPABHEHUSI.

Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUMN C IByMs IEPEMEHHBIMU, B TOM YHCIIE
rpaduyuecku.

CocTaBisITh U pelaTh JUHEWHOE YPaBHEHNE WM CUCTEMY JIMHENHBIX YPABHEHHUI 110
YCIOBUKO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
IIOJIyYE€HHBIN pe3yJIbTar.

DOyHKUNHA

N300paxkaTh Ha KOOPIAMHATHON NIPSIMOI TOYKH, COOTBETCTBYIOIINE 3aTaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJIbl, 3alIUCHIBATh YUCIOBBIE MPOMEXYTKH Ha
anredpanvyeckoM si3bIKe.

OtmeyaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKnui. CTpouts rpaduk GyHkmun y = |x|.

OnuceIBaTh C TOMOIIBI0 (PYHKITUN U3BECTHBIE 3aBUCUMOCTH MEKTy BETHUUHAMMU:
CKOPOCTb, BPEMsi, PacCTOSIHHE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOIUTEIHHOCTS,
BpeMsi, 00BEM paboTHI.

Haxonute 3HaueHune QPyHKIIMHN MO 3HAYCHUTO €€ apTyMeHTa.

[Tonumate rTpaduueckuii crmocod TPENCTaBIEHUS U aHanuM3a uH(OpMaInH,
W3BJICKaTh U WHTEPHPETUPOBATh MH(pOpMaInio u3 TpaduKoB pealibHBIX MPOILIECCOB H
3aBUCUMOCTEH.

[IpeameTHBIC pe3yiabTaThl OCBOCHHUS IIPOrpaMMbl y4eOHOro Kypca K KOHITY
oOyueHus B 8 KJjacce:

Yucya 1 BIYMCICHUSA

Hcnonp30BaTh HadallbHBIE MPEACTABICHUS O MHOYKECTBE JECUCTBUTEIIBHBIX UYHCEI
JUIsL CPaBHEHUS, OKPYIJICHUSI M BBIYHMCICHHH, W300paxaTh JEUCTBUTEIbHBIE YHUCIA
TOYKaMU Ha KOOPAUHATHON MPSIMOM.
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[IpuMeHsAT, MOHATHE apUPMETUUYECKOrO  KBAJAPATHOTO KOpHSA, HaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3Yysl MNpU HEOOXOAMMOCTU KAaJbKYJSATOP, BBIIOJIHATH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpk AIIMX KBaJpaTHbIE KOPHHU, MCHOJb3Yys CBOWCTBA
KOpHEN.

Hcnonb30BaTh 3anucy OONBIIUX U MaJbIX YHCEI C MOMOILBIO JECATUUYHBIX IpoOei

u creneHel yncna 10. Auredbpandeckne BbIpaKeHUs

HpI/IMeHﬂTB IIOHATHUEC CTCIICHU C LICJIBIM I10Ka3aTCIJICM, BBIIIOJIHATH Hp€O6pa3OBaHI/I$I
BBIpEl)KCHHﬁ, COACPKaluX CTCIICHU C ICJIBIM ITOKA3aTCIICM.

BoimonssaTs TOXKIACCTBCHHBIC Hp€O6p330BaHI/I$I pPadOHAJIBHBIX BBIpa)KCHHfI Ha
OCHOBC IIPpaBUJI HeﬁCTBHﬁ HaJal MHOT'O4JICHAMH U aJII‘e6paI/I‘ICCKI/IMI/I IIpO6$[MI/I.

PaCKHa,Z[BIBaTB KBaI[paTHBIﬁ TpéX‘IJICH Ha MHOXXHTCIIN.

HpI/IMeHSITB Hp€O6pa30BaHI/I$I BBIpa}KeHI/Iﬁ IJIA pCIICHHA PA3JIMYHBIX 3aa4 U3
MAaTCMAaTUKH, CMCIKHBIX IIPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKH.

YpaBHEHUS U HEPABEHCTBA

Pemate nMHEHHBIC, KBaApaTHbIE YpPaBHEHHUS U PALUOHAIBHBIE YpaBHEHUS,
CBOAIIMECA K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMs IIEPEMEHHBIMU.

IIpoBOAUTE MPOCTEHIINE UCCIECAOBAHNUS YPAaBHECHUN U CUCTEM YPAaBHEHHUH, B TOM
YHCiie ¢ TPUMEHEHHEeM rpaduuecKux TMpeicTaBiIeHuil (ycTaHaBIUBaTh, HMEET JIU
ypaBHEHHE WJIM CUCTEMa YPaBHEHHI PEIICHUSs, €CIIM UMEET, TO CKOJIBKO, M TIpoUee).

[lepexoauTs OT ciioBecHON (OPMYITHPOBKH 3a7a4M K €€ anreOpandeckoil MoJaenu ¢
NOMOIIIBI0 COCTABJIEHUSI YPABHEHUS WJIM CUCTEMBbl YPaBHEHHI, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsl CPABHEHHUsS, OLICHKH, pEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJHON IMEPEeMEHHONW M MX CHUCTEMBI, J1aBaTh rpaduuecKyo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKINHA

[ToHMMaTh W WCIOJNB30BaTh (YHKIMOHAIBHBIC TOHATHS W S3BIK  (TEPMUHBI,
CUMBOJIMYECKHEC O0O3HAYCHHUs), ONPEACHATh 3HaueHUe (QYHKIUU 110 3HAYCHUIO
apryMeHTa, OmpeneisaTh cBoWcTBa (QyHkiuu mo e€ rpaduky. CTpouTh Tpaduku

AJIIEMEHTAPHBIX (PYHKIUI BUA!

# 2 3 =
y=x7 Y 24 Y= |, OIHMCHIBATh CBOWCTBA YHCIOBON (yHKITUH

1o e€ rpaduky.

[IpeameTHBIC pE3yiabTAaTBl OCBOCHHUS IIPOrpaMMbl y4eOHOro Kypca K KOHITY
oOyueHus B 9 KJjacce:
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Yucya v BBIYUCTECHUS

CpaBHUBATH U YHOPSIAOUYUBATH PAITMOHAIBHBIE U HPPALUOHAIBHBIE YUCIIA.

Brinmonuate apudmernueckue ACHCTBUS C palMOHAIBHBIMU YHUCIAMU, COYETas
YCTHBIE M TIMCBMEHHBIE NPHUEMBI, BBIIOJHATH BBIYMCICHUS C UPPALUOHAJIbHBIMU
YHCJIaMU.

HaxoauThe 3HaueHHs CTENEHEN C LENBbIMU IOKA3ATENSAMU U KOPHEW, BBIYUCIISITH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraiath  JACUCTBUTEIbHBIC  YHWCIA, BBINOJHITH NPUKUAKY  pe3yJibTaTa
BBIUKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBIE UM KBaApPATHBIE YPABHEHUS, YPABHEHUsI, CBOISILMECSH K HUM,
npocTeire 1poOHO-pallOHaIbHbIE YPaBHEHUS.

PemaTte cucteMbl ABYX JMHEWHBIX YPABHEHHUU C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SABJIACTCS JTUHECUHBIM.

Pemarp TekcTOBBIE 33auu aNreOpandeckuM CIocoOOM € MOMOUIbI COCTABICHUS
YPaBHEHUS WIM CUCTEMBI IByX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBOAUTE MPOCTEUIINE UCCIECAOBAHNUS YPAaBHECHUN U CUCTEM YPAaBHEHHUH, B TOM
YHCiie ¢ TPUMEHEHHeM rpaduuecKux TIpeicTaBieHuil (ycTaHaBIUBaTh, HMEET JIU
ypaBHEHHE WJIM CUCTEMa YPaBHEHHI PEIICHUs, €CIIM UMEET, TO CKOJIBKO, M TIpoUee).

Pemats ivHeliHbIe HEPAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pa)kaTh PELICHUE
HEPaBEHCTB Ha YUCJIOBOM MPSIMOM, 3alMCBIBATh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Pewars cucrtemsl JIMHEHMHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaThb PEIIEHUE CHUCTEMbl HEPABEHCTB Ha UYMCIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a/1a4.

DOyHKINHA
Pacno3naBsath GYyHKIMM ~ M3YYEHHBIX BHJIOB. IToka3piBaTh
CXEMaTHYECKH PACTIONOKEHNE Ha KOOPIUHATHOM INTIOCKOCTH rpadMKoB (PYHKITUN BHUA:

= —f — 2 _ 3 _ _
y= pxYy = RX+tbh y=—, y=ax"+bx+c, y=x°, y= \[E,y_|x|B

3aBUCUMOCTH OT 3Ha4eHUH KOA((UIIMEHTOB, ONMUCHIBATH CBOMCTBA () yHKITHIA.

Ctpouth W wu300pakaTh CXEMAaTUYECKH TpaQUKA KBAJAPATUYHBIX (PYHKIUH,
OTHMCHIBATH CBOMCTBA KBAJPATHYHBIX (PYHKITUH 10 UX TpaduKam.

PacrioznaBath KkBagpatnyHyto (QyHKIUIO 10 ¢dopMyne, TPHUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIIHA U3 peaTbHOW KU3HU, (QU3HKH, TCOMETPHUH.

YuciioBbIE MOCAEA0BATEIbHOCTH H MIPOTPECCUH
Pacno3naBaTh apu(pMETHUECKYI0 UM TEOMETPHYCCKYIO IPOTPECCHH IPHU Pa3HBIX
crioco0ax 3a1aHus.
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BBINOJIHATH BBIYMCIEHUS C UCIIOJIB30BAHUEM (POPMYJI N-TO WieHa apupMeTUIECKON
Y T€OMETPUYECKON MPOrpecCcuil, CYMMBI IIEPBLIX N YICHOB.

N300paxkaTh WieHbl OCIEI0BATEILHOCTH TOUKAMU HA KOOPJAMHATHOM MIIOCKOCTH.

Pemate 3amauu, CBA3aHHBIEC C YMCIIOBBIMU I1OCIIEIOBATEIBHOCTIMHU, B TOM YHCIIE
3aJ1auy U3 pealibHOM KU3HU (C UCIIOJIB30BaHUEM KaJIbKYISATOPA, IU(POBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmenoBanue paziena KoquecTso OCHOBHOE OCHOBHBIC BHJIBI ICATEIBHOCTH 00YYAIOIIHXCS
(TembI) Kypca 4acos coJiepKaHue
Yucaa v BEIYUCICHUS, 25 Motstie CucreMaTH3MpOBaTh M 000ramaTh 3HaHUsI 00
ParinoHanbHbIC YKMCIIa PAIMOHATBHOTO OOBIKHOBEHHBIX U JCCATHUYHBIX JAPOOSIX.
F— CpaBHUBATH U YIOPAIOYHBATH APOOH, TPeOOPa30BHIBas
Apudmermueckue IpU HEOOXOIUMOCTH JACCITHYHBIC APOOH B OOBIKHOBCHHbIE,

JICUCTBHUS C
palMOHATBHBIMU
yucinamu. CpaBHEHUE,
YIIOPAIOYNBAHUE

PadrOHAJIBHBIX YHUCCII.

CrenieHp ¢
HaTypaJbHbIM
ITIOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a7a4 Ha 1pooH,
MPOIEHTHl U3
pEaTIbHOM MPAKTUKMU.
[Ipu3sHaku
JICITUMOCTH,
pa3oXKeHus Ha

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JNECATUIHYIO IPOOB.

IIpuMeHATH pa3HooOpa3HbIe CIIOCOOBI U MPUEMBI
BbIYHMCJICHUS 3HAYEHUI JPOOHBIX BbIPAKEHUIA,
coJiepKaliuX OOBIKHOBEHHBIE U JACCATUYHBIC TPOOH:
3aMEHATh MPHU HEOOXOAUMOCTH JACCATUYHYIO IPOOH
OOBIKHOBEHHOH ¥ OOBIKHOBEHHYIO JICCATUYHOM, IIPUBOIUTH
BBIpaXeHHUE K popMe, HanboJiee y100HOM /71l BBIYUCIICHUH,
npeoOpa3oBBIBaTh JPOOHBIC BRIPAKSHUS HA YMHOKCHHUE U
JeJICHUE IECITUIHBIX APOOeH K ACHCTBHIM C IEIBIMU
YHCJIaMH.

IpuBOAMTL YHCJIOBbIE U OYKBEHHbIE MPUMEPBI CTCIICHU C
HATypaJIbHBIM ITOKA3aTeNIeM, OOBACHSSA 3HAUCHUSI OCHOBAHUS
CTETEHH M MOKa3aTess CTENCHH, HaXOIUTh 3HAUCHHS
crerneHei Buaa a" (a — m000e parMoHaIbHOE YUCIIO0, N —
HaTypaJIbHOE YHUCIIO).
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MHOXUTEIN
HaTypaJIbHBIX YUCEI.
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PeanbHble
3aBUCUMOCTH. IIpsamas
u oOpaTHas
IIPONIOPLIMOHAIIBHOCTH

IonuMaThb cMbICT 3anUCU OOJIBIIMX YHUCEN C MOMOIIbIO
NECATUYHBIX Apo0eit u creneneit ynucia 10, npuMeHATH HX
B PEAJIbHBIX CUTyalUsIX.

IIpuMeHATH IPU3HAKY IETUMOCTH, Pa3JIOKEHUs Ha
MHOXKHUTENN HATyPaJbHbIX YUCEIL.

PemaTh 3aga4um Ha 4acTH, IPOLEHTHI, MPONOPIUHU, Ha
HaXOXACHUE APoOH (IIPOIICHTA) OT BEITUYUHBI U

BEJIMUUHBI 110 €€ IpoOH (ITPOLIEHTY), 1po0H
(mporieHTa), KOTOPBIA COCTABIAET OJHA BEJIMYMHA OT

JIPYTOH.
IIpuBoauTh, pa3dMpaTh, OLEHUBATH PA3JIMYHBIC PELICHUS,
3aIMCU PELICHUN TEKCTOBBIX 3a1a4.

Pacno3HaBaTh ¥ 00bSACHATD, ONUPASICh HA ONPEACIICHUS,
PsIMO MPOTIOPIIMOHANIBHBIE U 00paTHO MPOTIOPIIMOHATIBHBIE
3aBUCUMOCTH MEX1y BEJIMYMHAMU; PUBOJAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PealbHOTO MUPA, U3 APYTUX YUeOHBIX
IIPEIMETOB.

PemiaTh npakTUKO-OPHEHTHUPOBAHHBIE 3a/1a4H Ha IpoOH,
MPOLIEHTHI, MPAMYIO U 0OPATHYIO MTPOTIOPITUOHATIEHOCTH,
IIPONIOPLIUHU
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AnreOpandeckue
BBIPAKCHHUSI

27

byxBeHHbIE
BBIPAKCHMUSL.

[TepemenHsle.

Jonyctumsie
3HA4YECHUS

MMCPCMCHHBIX.

DopmyJIbL.

OBanagerp airedpanyeckoi TEPMUHOJIOTUEN U CUMBOJIUKOH,
NPUMEHSATH €€ B IPOLIECCE OCBOECHUS yUeOHOro MaTepuaia.
Haxoauth 3HaueHUs OyKBEHHBIX BbIPAXKEHUN MTPU
3aJJaHHBIX 3HAYEHUSX OYKB; BBIIIOJIHATH BBIUMUCICHUS O
dbopmyrnam. BeInoaHATH peoOpa3oBaHus 1EI0T0
BBIPAKEHUSI B MHOTOWIEH MPUBEICHUEM MOI0OHBIX
cllaraeMbIX, pacKpbITUEM CKOOOK. BBIMOJTHATH YMHOKEHHE
OJIHOYJICHA
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[IpeobpazoBanue
OyKBEHHBIX
BBIPAYKECHUH,
pacKpbITHE CKOOOK U
NIPUBEJICHNE
110TOOHBIX
ciaraeMmbix. CBoiicTBa
CTCIICHU C
HATypaJIbHBIM
ITOKa3aTeJIeM.
MHoOro4jeHsbl.
Cnoxenue,
BBIYHNTAHUE,
YMHOKEHUE
MHOTOWICHOB.
DopMyJIbl
COKpaIIEHHOTO
YMHOKECHHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOKHUTEIIN

Ha MHOTOYJICH U MHOTO4JICHa HA MHOTOWICH, IPUMEHSATH
dbopmyIibl KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.
OcyuiecTBJIATH PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIU
yTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOKUTEIIS,
npuMeHeHus (HOpPMYJIbl PAa3HOCTH KBaJIpaToB, (popMy
COKPAIIEHHOTO YMHOKEHHUS.

IIpumeHaTH MPeoOpa3oBaHNEe MHOTOWICHOB ISl PEIICHUS

Pa3IMYHBIX 3a/]a4 U3 MAaTEMaTUKH, CMEXHBIX MPEIMETOB,
U3 peaJbHOM ITPAKTUKHU.

3HAKOMUTLCA C HCTOpHeﬁ pa3BUTUA MATCMATHUKU
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YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpazoBaHus
YPaBHEHHS,
PaBHOCHJIBHOCTh
YPaBHECHUHU.
JIuneitHoe ypaBHEHUE

Pemarh 1MHENHOE YpaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMeHsAd NPAaBWJIA [IEPEX01a OT UCXOJAHOIO YPAaBHEHUS K
paBHOCWIBHOMY eMy Oosiee nmpocToro Bujaa. IlpoBepsrs,
SIBJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHMUS.
IHoa0upars npuMepsI Nap YUCeN, SBIAIOUIUXCS PELICHUEM
JIMHEMHOI'O YPAaBHEHHUS C IBYMS IIEPEMEHHBIMU.

C OJTHOM TIEPEMEHHOM,
pElIEHNUE TUHENHBIX
ypaBHEeHUU. Pemenue
3a7a4 ¢ MOMOUIBIO
YPaBHCHUH.

JluHerHOe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU U
ero rpadux. Cucrema
JIBYX JIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU

CTpouthb B KOOPAMHATHOM TJIOCKOCTU TpadUK JTMHEHHOTO
YpaBHEHUS C JABYMSI IEPEMEHHBIMH; TI0JIB3YSCh TPadUKOM,
NMPUBOIUTH PUMeEPbI PEUICHUS] YPAaBHEHUS.

HaxoauTh peimieHue CUCTEMBI IBYX JUHEHHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU.

CocTaBJfATh U pemiaTh YPAaBHEHUE WU CUCTEMY
YPaBHEHHUI 10 YCIOBUIO 33/1aud, UHTEPIIPETUPOBATH B

COOTBETCTBHU C KOHTEKCTOM 3a/1a4M ITOJy4YEHHBIN
pe3yJsbTaT
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KoopauHatel u rpaduky.
OyHKIUU

24

Koopannara Touku Ha
npsAMon. Yucnossle
IIPOMEXKYTKHU.
Paccrosinne mexny
JIBYMsI TOUKaAMHU
KOOPJIMHATHOM
IIPSIMOM.
[IpssmoyroJsibHas
CHUCTEMa KOOpJIMHAT Ha
10cKOCTH. [Ipumepsl
rpauKoOB, 3aJaHHbIX
dbopmynamu.

HN300paxkaTs Ha KOOPAUHATHON NIPSIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM, JIyYH, OTPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX HA AIreOpanuecKoM sI3bIKE.
OTMeyaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH 11O
3aJIaHHBIM KOOpJMHATaM; CTPOUTh I'paUKU HECTOKHBIX
3aBUCHUMOCTEH, 3a/IaHHBIX (POPMYJIAMH, B TOM YHCIIE C
NOMOIIBI0 IUPPOBBIX JabopaTopuil. [IpuMeHsATH, M3yYaTh
NpeuMylIecTBa,

HHTEPHPEeTUPOBATH TpadUyecKuii crnocod npeAcTaBiIeHUs U
aHaJM3a pazHoo0pa3HOM KU3HEHHON HHPOPMALIHH.
OcBauBath noHsTHE PYHKIUHU, OBJIaJI€BAThH
(GYHKIIMOHAIBHOW TEPMHUHOJIOTHEH.

Pacno3HaBaThb juHelHy0 QyHKIH0 Y = KX + b,

Urenue rpadukoB
pealbHBIX
3aBUCUMOCTEM.
[MonsiTie pyHKIUN.
['paduk GyHKIINN.
CaoiicTBa QyHKITHA.
JluneitHas GyHKIHS.
[TocTpoenue rpaduka
JTMHEHHON (PYHKITUH.
['paduk pyHKIIHHA
y=|x|

ONMUCHLIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HA4YCHUU
ko3 durreHToB K u b.

Crpouthb rpadukm nuHeiHoM QyHKIUH, QyHKIMA Y = | X |.
HUcnoab3oBath Hu@poBbIe pecypehl sl TOCTPOCHUS
rpadukoB GYHKIHA 1 U3yYEHUS UX CBOMCTB.

[IpuBOAUTE IPUMEPHI IMHEWHBIX 3aBUCUMOCTEMN B PEAJIBHBIX
npoueccax U sIBICHUSAX
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[loBTOpEHUE 1 00001IEHNE 6 [ToBTOpEenUE Bbi0MpaTh, NPUMEHATH OLICHUBATH CIIOCO0ObI CPABHEHUS
OCHOBHBIX ~ TIOHSTHIA qucesl, BBIYMCICHUM, NpeoOpa3oBaHUNl  BBIPAXKEHUH,
M METOJOB Kypca 7 pEelIeHUsl YpPaBHEHU,
KJ'IaCCH;, obobuerne OcyuiecTBJIATHL CAMOKOHTPOJIb BBIIOJIHIEMBIX AEHCTBHUI U
SHAHHH CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHUM, TPeoOpa30BaHui,
ITOCTPOCHUN.
Pematp 3agaum u3 peabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELCHUs 3a1a4 U3 APYrux
IIPEIMETOB.
Pemiate TekcTOBBIE 3aJa4M, CPABHMBATH, BbIOHPATH
CIoco0bI peHICHUS 3a/1a4U
OBILEE KOJIMYECTBO 102
YACOB I10
[TPOI'PAMME
8 KJIACC
HanmMenoBanue pasnena KonuuecTBo OCHOBHOE OcCHOBHBIE BU/IBI IESITEILHOCTH 00y4aromuxcs
(TembI) Kypca 4JacosB coJiepKaHue
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Yucna v BEIYUCIIECHUS.

KBagpaTHbpie KOpHU

15

KBangpaTHbIil KOpeHb
u3 yucia. [lonstue
00 uppanroHaIbHOM
yucie. JlecaTuuneie
MPUOITKEHUS
UPpALMOHATIBHBIX
quces.
JleficTBUTENIBHBIC
yucna. CpaBHEHUE
JNIEHCTBUTEIILHBIX
qyuced.

VpaBHeHHUE BUJA X2
=a.

CaoiicTBa
apu(METHIECKUX
KBAJIPATHBIX KOPHEM.
[IpeobpazoBanme
YHUCJIOBBIX
BBIPKEHHH,
COZIepIKaIlUX
KBaJpaTHbIE KOPHU

D®opMyIMpPOBATH ONpe/IeJIeHre KBaIpaTHOTO KOPHS U3
yucia, apupMeTHIeCKOT0 KBapaTHOTO KOPHSI.
IIpuMeHATH Onepanuio U3BJICYEHUS KBAAPATHOTO KOPHSA
U3 YKCIIa, UCIOJIB3YS TTPU HEOOXOUMOCTHU

KAJbKYJATOP. OlleHUBATH KBAJPaTHBIC KOPHU LIEJIBIMU
YUCJIaMU U JECATUUYHBIMU JPOOSIMHU.

CpaBHMBATH M YHOPAA0YMBATH PALIUOHAIBHBIE U
MppaluOHAIbHBIE YUCTIA, 3alIUCAHHBIE C MIOMOIIBIO
KBaJPATHBIX KOPHEH.

HccaenoBars ypaBHeHHE X2 = @, HAXOIUTh TOUHBIE
npuoIkEHHBIC KOpHH Tipu @ > 0.

HccaenoBatb CBOMCTBA KBAJIPATHBIX KOPHEH, ITPOBOIS
YHMCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaIIbKYJIATOPA
(kommbIOTEpA).

Jloka3pIBaTh CBOICTBA apu(PMETUUCCKUX KBAAPATHBIX
KOpHEH; MPUMEHSATh UX IS IPeoOpa3oBaHus BBIPAKESHHUH.
BoinoaHATH Npeodpa3oBaHusl BEIPAXKEHUM,

COZIepIKallliuX KBaJpaTHble KOPHU. BbIpakaTh NepeMEHHbIE
U3 TEOMETPUUYECKUX U Puznuecknx Gopmyir. BeraucasaTb

3HAYeHM S BBIPAKEHUHN, COIEpKAIINX KBaAPAaTHBIE KOPHHU,
UCTIOJIb3YS MPU HEOOXOTMMOCTH KAJIBKYJIISITOP.
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Hcnoab30BaTh B X0/I¢ peICHMA 3aaa4 3JICMCHTAPHBIC
MMpeACTAaBJICHUS, CBA3aHHBIC C HpI/I6JII/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS MAaTEMATHKU

Yucina W BBIYUCIICHUA.
CreneHs ¢ 1eIbIM

IIOKa3aTcJICM

CrteneHs ¢ 1eIbIM
ITOKa3aTeJIeM.
CrangapTHas 3anuch
yHca.

Pa3mepbr 00bekTOB
OKPY’KaroIIero Mupa
(oT a1EMEHTapHBIX
YacTHUI[ 10
KOCMHYECKHUX
00BEKTOB),
JUIATEJILHOCTD
IIPOIIECCOB B
OKPY’KaroIIeM MHPE.
CBOMCTBA CTEIIEHU C
II€JIBIM ITOKa3aTeJIeEM

D®opMyIMPOBATH ONpe/ieJIeHHe CTETICHU C LIEJIbIM
MOKA3aTeJIeM.

IIpeacTaBasiTh 3anmUCh OOJIBIITUX U MAJIbIX YUCET B
cTanaapTHoM Bujie. CpaBHMBATH YKCIIa U BEJIMYMHBI,
3alMCaHHbIe C UCTob30BaHueM creneHu 10.
Hcnoab30BaTh 3aNUCh YHCEI B CTAHAAPTHOM BUIE
JUTSL BBIPQXKEHUSI pa3MepOB O0BEKTOB, JUIUTEILHOCTH
MIPOLIECCOB B OKPYKAIOILIEM MUDE.

DopMyJIHPOBATH, 3alIMCHIBATH B CHMBOJINY€ECKOM
(¢opme 1 mILTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA
CTEIEHH C LIEJIBIM ITOKA3aTEIIEM.

IIpuMeHSITH CBOMCTBA CTETICHU 1)1 TPeoOpa3oBaHUs
BBIPAXKCHUH, COJEPKALIMNX CTENCHU C LEIIbIM
rokasareneM. BbINMOJIHATH JeHCTBHSA C YHCIIAMU,

3alMCaHHBIMH B CTaHIAPTHOM BHUjC (YMHOXCHHE,
JICJICHNE, BO3BEJCHUE B CTEIICHb)
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Anrebpandeckue 5 KBaapaTHblit Pacno3HaBaTh KBaJpaTHbI TPEXUJIEH, YCTAHABIMBATh

BeIpaKCHHSA. KBapaTHbIH TPEXUIICH. BO3MOXHOCTb €TI0 Pa3JIOKECHUS HA MHOKHUTEIIN.

TPEXUIICH Pasznoxenue PackiaapiBaTh HA MHOKUTEIH KBAJAPATHBIA TPEXUIEH
KBaJIpaTHOro C HEOTPULATENBHBIM JUCKPUMHHAHTOM

TpEXWIEHA Ha
MHOYKUTEIIN
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AnreOpanueckue
BBIPAKCHHUS.

AnreGpaunydeckas JpoOb

15

Anrebpandeckast
npo0Os. JlomycTumbie
3HAYCHUS
IEPEMCHHBIX,
BXOJISAIIUX B
anreOpanyeckue
BBIPKCHUSI.
OCHOBHOE CBOMCTBO
anrebpanydeckoit
npoobu. CokparieHue
npobeii. Croxenue,
BBIYUTAHUE,
YMHOEHHE U
JIeJIeHHe
anreObpandecKux
JPOOEH.
[IpeobpazoBanme
BBIPKEHHH,

coJiep KaIImx
anre0pandecKue
Ipobu

3anuceiBaTh anredOpanyeckue BeipakeHus. Haxogurp
00JacTh ompeieNieHus] PAalMOHAIBHOTO BBIPAKCHHUS.
BbINOJIHATDH YKCIOBHIE TIOJCTAHOBKH U BHIYHCIATH
3Ha4YeHHUEe JIpoOH, B TOM YHCIIE C TIOMOIIbIO KAJIBKYJISATOPA.
®opmyJIMpOBaTh OCHOBHOE CBOMCTBO anre0pandeckoi
IpoOu ¥ MPUMEHSTH €ro JJis peo0pa3oBaHus IpoOek.
BbINOJTHATD JeHCTBHUS C ANTreOpandecKuMu IpOOSIMH.
[TpumMeHsTh TPeoOpa3oBaHUs BRIPAKCHUHN AJIsI PEIICHUS
3a1a4. BeIpaats nepemMenHble u3 Gopmyit (pu3ndecKux,
T€OMETPHUCCKUX, OMUCHIBAIONIUX OBITOBBIC CUTYAIUH)
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YpaBHEHHUs U HEPABEHCTBA.

KBagpaTHbie ypaBHEHUS

15

KBangpaTHoe
ypaBHeHue. HenomHoe
KBaJpaTHOE YpaBHEHMUE.
dopmyiia KOpHEH
KBaJpaTHOIO
ypaBHeHUs. Teopema
Buera.

Pemenne ypaBHenui,
CBOJAIIUXCS K
KBaJPATHBIM.
[Ipocreiimme
IpOoOHOpALOHANIbHBIE
YPaBHEHHS.

Peuienne TEKCTOBBIX
3a1a4 C IOMOIIBIO
KBaJPAaTHBIX
YpaBHCHUU

PacniosHaBaTh KBaJgpaTHbIC YPaBHEHHUS.
3anuceiBaTh (OPMYJy KOPHEH KBAIPAaTHOTO YPAaBHEHUS,

peliaTh KBAaJPaTHbIC YPABHEHHMS] — MOJIHBIC U HEIIOJIHBIE.
IIpoBoauThs nmpocreime UCCaeJ0BAHUSA KBAAPATHBIX
YPaBHECHUHU.

Pemiats ypaBHeHMsl, CBOISIIMECS K KBAAPATHBIM, C
MOMOIIIBIO MPEe0OPa30BaAHMI U 3aMEHOM TIEPEMEHHOM.
Habuaoaars 1 aHATM3MPOBATH CBA3b MEXY KOPHSIMU

U Kod(ppuiimenTaMu KBaapaTHOTO YpaBHEHHS.
dopmyaupoBath Teopemy Buera, a Takxe oOpaTHyIO
TEOpPEMY, IPUMEHSTH 3TU TEOPEMBI ISl PEILIECHUS

3a7a4.

PemiaTh TekcTOBBIE 3a]a4H ANTEOPAUYECKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (DOPMYITUPOBKU YCIOBUS 3aqaUH
K anreOpanveckoil MoJIenu MyTEM COCTaBICHUS ypPaBHEHHUS,
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yabrar.

3HAKOMUTBHCH € UCTOPHEH Pa3BUTHS aNreOpsl
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUN

13

JIuHeitHOE ypaBHEHUE C
JIBYMs IEPEMEHHBIMH,
ero rpaduk, NpuMepsl
pelieHns ypaBHEHUN B
LEJIBIX YUCTIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHEHUN

Pacno3HaBaThb JIMHEHBIE YPABHEHUS C JABYMS
IIEPEMEHHBIMH.

CrpouTth rpa@uku TMHEHHBIX ypaBHEHUH, B TOM YHUCIIE
HCIO0Jb3yH HM(POBbIE pecypChl.

PasimuaTth napasuiesibHbIE U IEPECEKAIOIINECS IPSIMBIE T10
UX YPABHEHUSIM.

PemaThb cuctemsl ABYX JIMHEWHBIX YPABHEHUU C ABYMS
IIEPEMEHHBIMU NIOJACTAHOBKOW U CIIOKEHUEM.

C IByMS
NIEPEMEHHBIMH.
[Ipumeps! pemieHus
CHUCTEM HEJIMHENHBIX
YpPaBHECHUH C IBYMsI
NIEPEMEHHBIMH.
I'paduueckas
UHTEpIpeTalus
YpaBHEHUS C ABYMS
EPEMEHHBIMU U
CHUCTEM JIMHEMHBIX
YPaBHEHUU C IByMS
NEPEMEHHBIMH.
Pemenne TekcToBBIX
3a71a4 C MOMOILBIO
CHCTEM ypPaBHEHUI

PemaTp npocTeiiliiie CUCTEMbI, B KOTOPBIX OJHO U3
YPaBHEHHUI HE SIBIISECTCS JIMHEHHBIM.

IIpuBoauTh rpaduyUecKyr0 HHTEPIPETALNMIO PEIICHUS
YPaBHEHUS C ABYMS IEPEMEHHBIMHU U CUCTEM YPaBHEHUI
C IBYMsI IEPEMEHHBIMU.

Pemiath TeKCTOBBIE 321241 AIreOpandecKUM CIIOCOOOM

73




denepanbHas pabouas mporpamma | Marematuka. 5-9 kiaccel (0a30BbIi yPOBEHb)

YpaBHEHHUs U HEPABEHCTBA.

HepaseHncrBa

12

YHucnosele
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoM
IIEPEMEHHOM.
JInnennbie
HEPABEHCTBA C OJIHOU
IIEPEMEHHON U UX
peuieane. CucTemsl
JIMHEWHBIX HEPABEHCTB

@®opmMyJMPOBATH  CBOMCTBA  YHUCJIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOMN IIPSAMOM, JOKA3bIBATH

anreOpanyecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUs 3a1a4.
PemaTp MHElHbIE HEPABEHCTBA C OAHOM IIEPEMEHHOM,
n300paxaTh pelIeHUEe HEPABEHCTBA HA YMCIIOBOU MIPSIMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, U300paXKaTh
pelLIeHUEe CUCTEMBI HEPABEHCTB HA YHCIOBOM IIPSAMOMU

C OJTHOM ITEpEMEHHOMU
U UX pELICHHUE.
N3obpaxenne
pelLIEHUS TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHMCJIOBOM
IPSMOM
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DOyHKINH.

OCHOBHBIE TOHATHUA

[lonstue pyHKUMH.
Ob6nacThb
onpeaeneHus u
MHOKE€CTBO 3HAYEHUI
bynkuuu. Criocoos
3a/laHusl PyHKIUH.
I'padux pynkumu.
CaoiicTBa QyHKINH,
UX OTOOpaKeHUE

Ha Tpaduxe

Hcnoab3oBaTh GyHKIMOHATBHYIO TEPMUHOJIOTHIO
CHUMBOJIMKY.

Boruncasite 3HaveHuss QyHKUMN, 3aJaHHBIX (pOopMyTiaMu
(mpr  HEOOXOIUMOCTH  HCIIOJIB30BaTh  KAJIBKYJISTOD);
COCTABJSATH TA0JUIbI 3HAYEHUI PYHKIUU.

Crpouts mo Toukam rpagukm GyHKIHMA.
OnuceiBaTh CBOICTBA QYHKIIMU HA OCHOBE €€
rpau4IecKoOro NpeICTaBICHUSI.

Hcnoab3oBaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO
CHUMBOJIMKY.

HccnenoBath npumepsl rpaukoB, OTPAKAIOLIUX PEAIbHbIE
nporeccel 4 sBiaeHud. IIpuBoauTh NpuMepbl IPOLIECCOB U
SBJICHUH C 3aIaHHBIMU CBOMCTBAMU.

Hcnouab30BaTh KOMIBIOTEPHbIE IPOrPaAMMBI

JUTsl TOCTpoeHust rpadMKoB (PYHKITUN U M3yUSHHS UX CBOWCTB

DOyHKINH.
UrcnoBbie GyHKITUN

YUreHue 1 MOCTpOCHUE
rpaduKoB HyHKIIHIA.
[Tpumepsl rpadukoB

Haxoauth ¢ nomMouibio rpaguka GyHKIIUA 3HAUCHUE OHOU
Y3 paCCMATPUBAEMBIX BEJIWYMH M0 3HAYCHUIO APpYyrou. B
HECJIOKHBIX CIy4asix BbIPaxKaTh GopmyJioil 3aBUCHUMOCTDb
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byHKIMH,
OTpaXaroUux
peanbHbIe TPOLIECCHI.
OyHKINH,
OMKCHIBAIOIINE
OpsIMYIO M OOpaTHYIO
IPOMOPLHUOHATBHBIE
3aBHCHUMOCTH, UX
rpaduku.

I'padux pynkuum y
= X2,

OyHKIHUA Y =

X2,y =X,

y =V Y = xl;
rpaduyecKoe penieHue
YPaBHEHUH U CUCTEM
YpaBHECHUU

MEXKy BEITMYMHAMH.
OnuceIBaTh XapakTep U3MEHEHHS OJTHOW BEJIUYUHBI B
3aBUCUMOCTHU OT U3MEHEHHUS IPYTOU.

Pacno3naBath Buabl u3yyaembix GyHkuuii. [lokassiBaTh
CXeMAaTHUYEeCKH I10JI0KEHUE HAa KOOPAMHATHOU INIOCKOCTHU

rpadukoB QyHKIUN BUaa:y ~ 2y =x,y=vVx, y= |x|.
Hcnoab3oBath (pyHKUIMOHAIBLHO-TPapuYecKHue
NpeACTaBJICHU [T PEIICHUS U UCCIIECI0OBAHUS YPABHEHUN U
CHCTEM YPaBHEHUM.

IIpuMeHAaTH HU(PPOBBIE pecypPChI LIS TOCTPOCHUS
rpaukoB GyHKITUH

[loBTOpEeHue u 0600IICHUE

[loBTOpEHUE
OCHOBHBIX IOHSATHUMN U
METOJI0B KypcoB 7 1 8
KJIacCOB, 00001IICHHE
3HAHUM

Bbi0upath, NpUMeHSITh, OLIEHUBATH CIIOCO0bI CPABHEHUS
YHCEeJl, BBIYUCICHUM, TPe0o0pa30BaHMil BRIPAKECHHH, pEIIeHUs
YPaBHEHUH.

OcymecTBJIATH CAMOKOHTPOJIb BHINIOJHAEMBIX ICUCTBUHN U
CaMOITPOBEPKY Pe3yiIbTaTa BhIUUCICHUM, MpeoOpa3oBaHmi,
MTOCTPOCHUH.

Pematn 3adavu m3 peaJIBHOﬁ KU3HHU, IPUMCHATD
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MaTeMaTU4YECKHUE 3HAHUS IS PELICHMS 3a/1a4 U3 IPyTUX
IIPEAMETOB.

Pemath TeKCcTOBBIE 32/1a4H, CPABHUBATH, BHIOMPATH
CIoCOO0BbI PELICHUS 3a]]aun

OBUIEE KOJIMYECTBO
YACOB 110
[TPOITPAMME

102
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9 KJIACC
HauMeroBarme pasena  KoMHueCTBO OCHOBHOE OCHOBHBIE BHJIbI ICATEIBHOCTH 00YYAIOIIHXCSI
(TembI) Kypca JacoB coJiepKaHue
Yucaa v BEIYUCICHUS, 9

JlencTBUTENBHBIC YKCIIa

PanmnonannHple 4HCIIA,
VppalMOHAJIbHbIE

YHucila, KOHEYHbIE U
OECKOHEYHbBIE
JECATUYHBIE  JIPOOH.
MHOoxXecTBO
JIEHCTBUTEIIHLHBIX
YHCEell,
JIEHCTBUTEIIbHBIE
YHCia KakK
OECKOHEUHBIE
JNECATHYHBIE  JIpOOH.
B3aumMHo oxHo3HayHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JICUCTBUTEIIHLHBIX

YuCel U MHOXECTBOM
TOYEK KOOPJAMHATHOU
npsimoii.  CpaBHeHUE
JIEUCTBUTEIIbHBIX
qyucedn,
apupmMeTHIeCcKre

Pa3zBuBath npeacraBjieHus O YUCIAX: OT MHOKECTBA
HaTypaJibHbIX YKCEJI 10 MHOKECTBA I€HCTBUTEIIbHBIX
yucesl. O3HAKOMHUTBCH C BO3MOXXHOCTBIO IIPEACTABICHUS
JNEeHCTBUTEIILHOTO YMCIa KaKk O€CKOHEUHOU JIeCATHIHON
JTpoOU, MPUMEHSTD JCCATUYHBIC TPUOJIMKEHUS
palMOHANBHBIX U UppallMOHANBHBIX yucen. M300paxaTh
JNENCTBUTENIBHBIE YHCIIa TOYKAMHU KOOPIMHATHOUN MPSIMOiA.
3anuchIBaTh, CPABHMBATH M YIOPSAA0YNBATH
JEUCTBUTENBHBIE YHCIIA.

BbInoaHATH, coueTas yCTHbIE U MUCbMEHHBIE TPUEMBI,
apudmMeTndecKre 1eMCTBUS C pallHOHATIbHBIMU YUCIIAMU;
HAXOAMTh 3HAYCHUS CTEIICHEN C LIEJBIMU MTOKA3aTEIsIMH U
KOPHEH; BBIYUCJIATH 3HAYCHUS] YUCIOBBIX BBIPAKEHUM.
Honyuyuts npeacraBjieHue 0 3HAYUMOCTH
JEUCTBUTEIILHBIX YUCEIl B MPAKTUYECKOU 1€ATEIIBHOCTU
YEJI0BEKa.

AHAJIM3UPOBATH M [eJaThb BbIBOJAbI O TOYHOCTHU

NPUOIMKEHUS ACMCTBUTENIBHOTO YHCIIA TIPU PEILICHUN
3a7ad4.
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OKpyriafTh ACHCTBUTEIBHBIE YUCIIA, BHINOJHATH
NPUKHUIKY PE3yJbTaTa BEIYMCICHNUM, OLEHKY 3HAYEHUN
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JICUCTBUS C
JICMCTBUTEIbLHBIMU
YHCJIaMH.
[Tpubnuxxénnoe
3HAUCHUEC

BEJIMYUHBI, TOYHOCTH
MPUOIKEHHUS.
Oxpyriienue yuces.
[Ipukuaka u oneHka

YU CIOBBIX BBIpa)KeHHﬁ.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKU

pE3yIabTaTOB
BBIUYHMCIICHUH
YpaBHEHHUs U HEPABEHCTBA. 14 OcBanBaTh, 3aIIOMUHATH U PUMEHATH rpaduveckue
YpaBHEHUS C OJHOU JIuneriHoe MeTOAbl NPHU PEUNICHUU YPABHEHUW, HEPABEHCTB U HX
MepPEeMEHHOM ypaeHenue. Perrenne CHCTEM.
ypaBHCHHH, PacnosHaBaTh Ienble M JAPOOHBIE  yPaBHEHHSL
CBOJAIINXCSA K .
. Pemiarp JIiMHelHbIEe W KBaJApaTHble YPaBHEHHS,
JIMHEVHBIM. .
KpapatHoe YpaBHEHHUS, CBOIAIIMECS K HUM, I[IPOCTEHUIINE
ypasrene. Pemenre TpOoOHOpaMOHAIBHBIC YPABHEHUSI.
ypaBHEHHUIA IIpennaratb BO3MOKHBIC CITOCOOBI PEIIEHUS TEKCTOBBIX
1
CBOJIAIINXCA K 3a7a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a/1a4H
KBa/PATHbIM. pa3HBIMHU CIIOCOOAMH.
EI/IKBaI[paTHLIe 3HAKOMHUTLCHA C HCTOpI/Ieﬁ pa3BUTHUA MAaTCMATHKHU
YpPaBHEHUA.
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[Ipumepsl perieHus
YPaBHEHUU TPETbEU U
YeTBEPTOU CTEIEHEN

pa3ioKeHUEM Ha
MHOXXUTEIH. Pemenne
JTPOOHOpAITMOHATBHBIX
YPaBHEHUH.

Pemenne TekcTOBBIX 3amad
anreOpanyecKuM METOJI0M
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUN

14

YpaBHeHue c IBYMS
IIEPEMEHHBIMU U €TI0
rpaguk. Cucrema JBYX
JMHEUHBIX YpPAaBHEHUU C
JIBYMsI IIEPEMEHHBIMU U €€
peuienue. Pemenne cucrem
JBYX YpPaBHEHUU, OAHO U3

KOTOPBIX  JIMHEMHOE, a
JIPyroe — BTOPOM CTEIICHH.
I'paduueckas

VHTEPIPETAlUs]  CUCTEMBI
YpaBHECHUH C JByMs
IEpEMEHHBIMU.  Perienue
TEKCTOBBIX

OcBanBaTh U NPUMEHATH NIPUEMBI PELIEHUS CUCTEMBI
JIBYX JTUHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUI, B KOTOPBIX OJHO YPAaBHEHUE
HE SIBJISIETCS IMHEUHBIM.

Hcnoas3oBath GyHKIMOHAIBHO-Tpaduueckue
NIPEACTABIICHUS I PellieHUs U UCCJIeI0BAHUS
YPaBHEHUU U CUCTEM.

AHAJTU3MPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanyeckuM CrocoOoM: mepexoauTh OT CIIOBECHOMN
(bOopMyIMPOBKH YCIOBUS 3a/1ayu K ajareOpandeckoit
MOJIEJIN ITyTEM COCTAaBIICHUS CUCTEMBI YPABHECHMIA;
pelaTh COCTABICHHYIO CUCTEMY YPaBHEHHI],
HHTEPIPETHPOBATH PE3YJIbTaT.

3HAKOMUTBHCA € UCTOPHUEH Pa3BUTHS MAaTEMATUKH

3a/1a4 anreOpandecKum
crocobom
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YpaBHEHMS U HEPAaBEHCTBA. 16 Yucnoseie Yurarsh, 32alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HepasencrBa HCPAaBCHCTBA U UX HEPaBCHCTBA, MCII0JIb30BAaTh CUMBOJIMKY U TCPMMHOJIOTHIO.
CBOHCTBA. JIMHEHHBIC BbInoJiHATH peoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH
HCPABCHCTBA C U1 Tpeobpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
OJHOW MIEPEMEHHOM .
a P Pacno3HaBaTh JIMHEIHBIE U KBaIpAaTHbIE HEPABEHCTBA.
Y UX PEIICHHUE. . .
. Pemiatp nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
CucTteMbl TMHENHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIIUX
HEPABEHCTB C OJHOMU
HepeMEHHOR 1 HX KBaJpAaTHOE HEPABEHCTBO, U pelIaTh UX; 00CYKIATH
pellieHHe. MOJIyYEHHBIE PEIICHUS.
KBazaparHbie N300paxkaTh pelieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpPAaBEHCTBA U HX Ha YUCJIOBOU MPSAMOM, 3aNIMCBHIBATH PEIICHUE C TOMOIIbIO
peuieHue. CHUMBOJIOB.
I'paduueckas PemiaTp xBagpaTHbIE HEPABEHCTBA, UCIIOIB3Y s
UHTEpIpeTanus rpaduueckue npeacTaBIeHuUs.
HCPAaBCHCTB U OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PELICHUU
CHCTCM HEPABCHCTB C pa3IUYHBIX 33144, B TOM YUCJIE TPAKTUKOOPUEHTUPOBAHHBIX
IBYMS
IIEPEMEHHBIMU
DyaKINN 16 Pacno3naBarthb BUIbI M3y4aeMbIX HKIIUN;
YHEI KBaapatrnunas A y (yHin
WITIOCTPUPOBATh CXeMaTHYEeCKH, O0BSICHATH

byskius, e€ rpaduk u
cBoiicTBa. [lapaboina,
KOOPJMHATHI BEPITUHBI
napa0oJibl, OCh

PacIoIOKEHHE Ha KOOPAMHATHON IJIOCKOCTH IpauKoB
K

Gynkunii Buga: y =kx, y=kx+b,y= _ y=x%
X
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CUMMETPHUH NapadoJIbl.
I'paduxu pyHKUIMNA:

y=kx, y=
kx + b,

y = ¥y =vx, y= |x| B 3aBHCHMOCTH OT 3HAYCHHI
KO2(D(PUIIMEHTOB; OMUCHIBATh UX CBOMCTRA.
Pacno3naBaTh kBajipaTUuHyI0 QyHKIHIO 0 hopMmyie.
IpuBoAMTH MPUMePHI KBAIPATUYHBIX 3aBUCHMOCTEH
U3 pPeanbHON KXU3HHU, PU3UKH, TEOMETPUH. BBISBIATH
U 0000marh 0coOEHHOCTU Tpaduka KBaIPATUYHOM
(ynxmun y = ax? + bx + c.

Crpoutrs u u300paxkaTh cXeMaTH4YeCKH Trpaduku
KBaJIpaTHYHBIX (PYHKIWH, 3aJaHHBIX (popmyrnamu Buga Y =
ax?2, y=ax?+q, y=a(x +p)4 y=ax>+bx+c.
AHAJIM3UPOBATH U NPUMEHSITH CBOMCTBA M3yUYECHHBIX
GyHKIUN 11 X TOCTPOEHUS, B TOM YHUCJIE C TTOMOIIBIO

U(POBBIX PECYPCOB
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Yucnosbie
MOCJIEI0OBATEIILHOCTHA

15

[TonsaTHE YnCIOBOM
NOCJIEIOBATENBHOCTH.
3ananue
NOCJIEI0OBATENBHOCTH
PEKYypPpPEHTHOM
dbopmynoi u

dbopmyIioi N-ro 4ieHa.

Apudmernueckas u
reoMeTpuyecKas
IPOrPECCHH.
®opMyIIbl N-TO YIeHa
apupMeTHIeCcKoi 1
r€OMETPUYECKOMN

OcBanBaTh U NPUMEHATH UHJIEKCHbIE 0003HAYCHUS,
CTPOMTH peuyeBbie BbICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3aHHOMN C MOHATUEM
MOCJICI0BATEIILHOCTH.

AHanu3upoBaTh GopMysTy N-TO WieHa
MOCJIEI0BATEILbHOCTH UJIN PEKYPPEHTHYIO GOpMYITy H
BBIUHCJISATD YICHBI ITIOCIEA0BATEILHOCTEH, 3aJaHHbBIX
TUMHU (popMynamu.

YcTraHaB/uBaTh 3aKOHOMEPHOCTb B [OCTPOEHUM
MOCJIEOBATEIBLHOCTH, €CJIM BBIMMCAHBI IIEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMeTHUUECKYIO U TEOMETPUUYECKYIO
MIPOrPECCUU TIPU PA3HBIX CIIOCO0AX 3aaHUS.
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IPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4aeHOB
apupMeTHIECKON U
F€OMETPUUECKOU
MPOrpeCcCU TOUKaAMU
Ha KOOPJAWHATHOMN
MIJIOCKOCTH.
JInHenHbIN u
9KCIOHEHIINAJIbHBIN
pOCT.

CrnoxHbIC IMPOLICHTHLI

PemaTs 3amaun ¢ ucnonp3oBaHueM (Hopmys N-TO yjieHa
apuPMETHIECKON U TEOMETPUUYECKON MPOrPECCUid, CyMMBI
IIEPBBIX N YIEHOB.

HN300paxkaTh WICHBI IOCIEA0BATEILHOCTH TOYKAMHU

Ha KOOPJMHATHOMU IUIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U ABJIEHUH U3
pEaIbHOM KU3HU, WILTIOCTPUPYIOIIUE U3MEHEHUE B
apu(pMETHIECKON MPOTrPeccCuu, B FTeOMETPUUYECKON
nporpeccuu; n300paxaTh COOTBETCTBYIOIINE
3aBUCHUMOCTHU IPaPUUECKHU.

Pemateb 3a7a4M, CBA3aHHBIE C YUCIOBBIMU
IIOCJIEIOBATEIIBHOCTAMH, B TOM YHCIIE 331441 U3 PEaIbHON
KHU3HU C UCIIOJIb30BaHUEM LU(POBBIX TEXHOIOTHM
(31eKTpOHHBIX Ta0JIHII, TPAQUUECKOr0 KaIbKYIATOpa | T.I1.).
Pemathb 3a1a4m Ha CII0XKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a7[a4M U3 PeaNbHOU MPAKTHKH (C UCIIONb30BAHUEM
KaJbKYJIATOPA).

3HAKOMHUTBHCH € HCTOPUEH Pa3BUTHS MAaTEMATUKH
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[loBTOpEeHue, 06001IeHHE,

CUCTEMAaTHU3aIlMI 3HAHUU

18

Yuciaan

BbIYHCJIeHHs (3aIHCh,
CpaBHEHUE, ICUCTBUS C
JIEMCTBUTEIILHBIMUA
YHCIIaMH, YUCTIOBAs
npsiMasi; IPOLICHTHI,

OnepupoBatb NOHATHSIMM. MHOXECTBO, IIOJMHOKECTBO,
olepalyu HajJ MHOKECTBAMH; HCIOJIb30BaTh rpapuueckoe
IIPEACTABICHUE MHOKECTB JJIsI ONMCAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, PU PELICHUHN 3aJa4 U3 IPYTUX
y4eOHBIX MPEAMETOB.

AKTYaJM3UpOBATh TEPMHUHOJOIMI) W OCHOBHbIE

OTHOIICHUA, AEeHCTBHSA, CBA3AHHBIE ¢ YUCIAMHU: HATyPaJIbHOE YUCIIO,
NIpONOPIHH, IIPOCTOC U COCTABHOC YHCJIa, ACIUMOCTb HaTypalbHbIX
OKpYTJICHHE,
YHCeJl, IPU3HAKHU ICJIMMOCTH, 1IEJI0O€ YHUCIIO, MOIYIb YHCIIA,
PUOJIMKECHHE,

OIICHKA;  peIICHHE
TEKCTOBBIX  3aJad
apu(METHICCKUM

Crocooom)

OOBIKHOBEHHASI M JICCATUYHAS IPOOH, CTAaHAAPTHHINA BHU]I
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.

BbINOJHATH 1eHCTBUA, CDABHUBATH U YIIOPSA/I0YUBATH
YHCIia, MPEICTABIATh YUCIa HA KOOPAMHATHOMW MPSIMOM,
OKPYIJISITh YHCJIA; BBIMOJHATH NPUKUIKY H OL[EHKY
pe3yJibTaTa BHIYMCICHU.

Pemiath TekcTOBBIE 3a7a4M apUPMETUYECKHUM CIIOCOOOM.
Pemarh, npakTuuyeckue 3a4a4M, COJIEp)Kallue MPOLECHTHI,
JIOJTM, YacCTH, BBIpAXKAIOIIME 3aBUCUMOCTH. CKOPOCTh —
BpeMsl — pPACCTOSIHME, II€Ha — KOJHWYEeCTBO — CTOMMOCTb,
00bEM  pabOThl — BpeMs — MPOU3BOAUTEIBHOCTH  TpYyJa.
Pa3zouparnb peanbHbIE JKM3HEHHBIC CUTYaIlUH,
(hopMyMpoBaTh NX Ha S3bIKE MATEMAaTHKH,
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HAXOJAUTH pEIICHHUE, MPUMEHSAS MaTeMaTHYEeCKUH amnmapar,
HHTEPHPETUPOBATH PE3yJIbTaT
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AJireOpanveckue
BbIPa:KeHHA

(mpeoOpaszoBanue
anreOpanyecKux
BBIPAYKECHUH,
JIOTITYCTHUMBIE

3HAYCHHUS)

OnepupoBaTh NOHATUSIMM. CTEIICHb C LIEJIBIM I10KA3aTEIIEM,
apuMeTHUYeCKui KBaIpaTHbIM KOPEHb, MHOTOUJIEH,
anredpanyeckasi ApoOb, TOXKAECTBO.

BbInoJHATH 0CHOBHBbIE IeMCTBHS: BBIIOJHATH PACYETHI 110
dbopmyniam, mpeoOpa3oBbIBATH IIENbIC, IPOOHOPAIIMOHAILHbBIC
BBIPAYKCHUS U BBIPAKEHUS C KOPHSIMU, PEAIM30BbIBATH
pa3i0KeHNE MHOTOUYJIEHA HA MHOKUTEIU, B TOM UHCIIE C
UCIIOJIb30BaHUEM (DOPMYIT pa3HOCTH KBAJpaTOB U KBajJpaTa
CYMMBI Y pa3HOCTH; HAXOAUTh

JIOITYCTUMBIE 3HAYEHUS IEPEMEHHBIX JJIS
JTPOOHOPALMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopeaupoBaTth ¢ TOMOIIBI0 (HOPMYJIT peasibHbIE TTPOLIECCH U
SIBIICHUSA
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DyHKUNHA
(moctpoenue,
CBOMCTBA U3YYEHHBIX
byHKIM,
rpaduyueckoe penieHue
YPaBHEHUH U UX
CHUCTEM)

OnepupoBatb NOHATHAMM: QyHKUUA, TpaduK QYyHKIUH,
HYJIU QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXKYTKH BO3pAcTaHus, yObIBaHUS, HAMOOJIbIIIEE U
HauMEHbIIee 3HaYeHUs (PYHKIIUH.

AHAIM3MPOBATh, CPAaBHUBATH, O00CYXKJAaThb CBOIWCTBA

GyHKUUH, CTPOUTB UX Tpaduky.

OnepupoBaTh NOHITUSAMM: TIPSIMAs
POIMOPIIMOHATILHOCTH, 00paTHAsI MPONOPIUOHATBHOCTb,
nuHelHas GyHKIMs, KBaApaTuaHas QyHKIs, mapadona,
runep6Ooiia. Ucnonb3oBaTh rpadukm 115 onpeeeHus
CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEM, JIsI pEILICHUS 3a/1a4
U3 IPYTUX Y4EOHBIX MPEIMETOB U PEAIbHOMN KU3HHU,
MOJIEJTUPOBATH C ITOMOIIBIO TPaUKOB peabHbIe
MIPOLIECCHI U sIBJICHUS. BbIpamaTs popmyiammu
3aBUCUMOCTH MEXY BEJIMUMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«I'’EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OOUMH U3 OCHOBHBIX Pa3/IEJOB LIKOJbHON MAaTEMAaTUKH, UMEIOLINI
CBOCH IIe/IbI0 00€CTICUUTh M3y4YeHUE CBOWCTB U pa3MepoB GUTyp, UX OTHOIICHUU U
B3aMMHOE PAcCIIOJIOKEHUE, OIMUPACTCS HA JIOTUYECKYI, JOKA3aTEIbHYIO JIMHUIO.
[leHHOCTh W3yuYeHHs] TEOMETPUU HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOIIMICS YYUTCS MPOBOJUTH JOKa3aTeIbHbIE
pacCy X IeHusl, CTPOUTh JIOTUYECKHE YMO3AKIIOUECHHUSA, [IOKa3blBaTb HWCTUHHBIE
YTBEPKIACHUSA U CTPOUTh KOHTPIPUMEPHI K JOKHBIM, MPOBOAUTH PACCYXKICHUA «OT
MPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (opMyIupoBaTh OOpaTHBIC
YTBEPKICHUSA.

BTopoil 1IEHHOCTHIO M3YUCHHUSI TEOMETPUU SBISECTCS MCIOJIB30BAHUE €€ Kak
UHCTPYMEHTAa MpPH PEHIEHUM KaK MAaTeMaTUYECKHX, TaK M MPAaKTUYECKHX 3ajad,
BCTPEYAIOIINXCS B peaNbHON kU3HU. OOydaroImuiics OJDKEH HAy4YUThCS ONPEACNIUTh
reoMeTpuYecKyto (urypy, ommcarb CIOBaMU JAHHBIM 4YepTEX WM PUCYHOK, HAUTH
IUIONIalb 3€MENBHOT0 y4acTKa, PaccuuTarh HEOOXOAUMYIO JUIMHY OINTOBOJIOKOHHOTO
kabenss wid TpeOyemble pa3Mepbl Tapaxka sl aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMUCIWTENbHAS JIMHUS B H3ydeHUU reoMerpuu. [lpu pemiennn 3agad
NPAKTUYECKOTO XapakTepa OOydYarolmUMiCs YYHUTCS CTPOUTH MAaTEMaTUYECKHE MOJENU
peabHbIX JKU3HEHHBIX CUTyalui, MPOBOAUTH BBIYMCICHUS U OLEHUBATh aJ€KBATHOCTH
MOJIyYEHHOTO pe3yJIbTarta.

Kpaiine BaxxHO TOMYEPKUBATH CBSI3U TEOMETPUM C JPYTUMU y4EOHBIMU
MpeJIMeTaMH, MOTUBHPOBATh HCIIONH30BATh OMpPENEICHUS T€OMETPUUECKUX (DUryp H
MOHATUH, JEMOHCTPUPOBATh MPUMEHEHHE TOJIYYCHHBIX YMEHUN B (DU3UKE U TEXHUKE.
Otu cBA3u Hambojee SpPKO BUAHBI B Temax «Bekrtoper», «Tpuronomerpuueckue
COOTHOIIICHUs», «Metoj koopauHaT» u «Teopema [Tudaropa».

VYueOHblii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3eiibl
conepxkanus: «['eomerpuieckue PUrypsl 1 X CBOMCTBaY», «M3MepeHne reOMeTpUIECKIX
BEIMYMH», «JlekapTOBBI KOOpPAWHATHI HAa IUIOCKOCTH», «BekTopb», «J/[BuxkeHuUs
IocKocTu», «IIpeodpazoBanust OO0,

OOmiee YWMCTIO 4YAcOB, PEKOMEHJOBAHHBIX IJIsi HW3Y4YEHHUs Yyd4eOHOTO Kypca
«["eomerpusi», — 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B Heneno), B 8 kitacce — 68
gacoB (2 yaca B Hezielno), B 9 kiacce — 68 yaco (2 waca B HeeIO).
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COAEPXAHUE OBYUYEHUA

7 KJIIACC

Hauanbnaeie nonstus reomerpuu. Touka, npsiMasi, OTpE30K, JIyd. YToJl. Buasl yrios.
BeprukaneHble M cMexHbIe Yriabel. buccekrpuca yria. JlomaHasi, MHOTOYTOJBHUK.
[TapamienbHOCTh M NEPHEHAUKYISAPHOCTD MPSAMBIX.

Cummerpuynbie (urypbl. OCHOBHBIE CBOMCTBa OceBOW cuMMeTpuu. lIpumepsl
CUMMETPHH B OKPYIKAOLIEM MHUPE.

OCHOBHBIE ITOCTPOECHUS C MOMONIBIO LIUPKYJS U JUHENKH. TpeyronpHUK. BeicoTa,
MeaunaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOEApEHHBIN 1 pABHOCTOPOHHUN TPEYroJIbHUKU. HepaBeHCTBO TpeyTroJibHUKA.

CBoiicTBa W TNpPU3HAKK PaBHOOEIPEHHOrO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa W MNpHU3HAKH NapaJJIeAbHbIX NpsMbIX. CymMMa yIJIOB TpEyrOJbHHKA.
BHeniHue yriel TpeyroJibHUKA.

[IpsMoyronbHbIE  TpeyrodbHUK.  CBOWCTBO  MEIHMAaHBl  MPSIMOYTOJIBHOTO
TPEyroJIbHUKa, MPOBEAEHHOM K TUIlOTeHy3e. [Ipu3Haku paBeHCTBa NPSAMOYIOJIBHBIX
TPEYroJbHUKOB. [IpAMOYTOIBHBIN TPEYTOJIbHUK C yriioM B 30°.

HepaBseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIrOJIbHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa o OOJIbIIEM YIJIe U OOJIBIICH CTOPOHE TPeYrobHUKA. [lepneHauKysp
Y HAKJIOHHAs.

['eomeTpuueckoe mecto Touek. buccekTpuca yria u cepeIMHHbBIN NEPICHAUKYISAP
K OTPE3KY KaK r€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJla U AUMAMETpP, UX CBOMCTBA. B3anMmHOE pacronokeHue
OKpyxkHOcTH M mnpsmol. KacatenpHas M cexkymas K OKpYXHOCTH. OKpy>KHOCTB,
BIIMCaHHAs B yroji. BnimcanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerpipéxyronpauku. Ilapamnenorpamm, €ro npu3HakKM H CBOWCTBA. YacTHbIE
CJIy4a TapajuieiorpaMMoB (IPsIMOYTOJIBHHK, POMO, KBaJIpaT), UX MIPU3HAKW U CBOMCTBA.
Tpanenusi, paBHOOOKas Tpanenus, €€ cBoicTBa U npu3Haku. [IpsMoyrosbHas Tpaneuus.

Meron yasoenus Menuansl. LlentpansHas cummerpust. Teopema @aneca u reopema
O IPONOPLHOHATIBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa.
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[logoOue TpeyronbHukKOB, Kodpduuuent mnoxodbus. I[lpuzHaku nomoous
TPEeyrojbHUKOB. [IpuMeHeHne nogo0us Mpyu peleHny NpakTUYECKUX 3a1a4.

CpoiictBa miomaged reoMerpudyeckux ¢uryp. Dopmynbl a8 IUIOLWIAAU
TpPEeyrojibHUKa, MapajuienorpamMma, pomba u Tpaneuuud. OTHOIIEHHE IUIOMIAAeH
no00HBIX (UTYP.

Boblunciienue 1uiomaneil TpeyrojbHUKOB K MHOTOYTOJBHHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mpu pemieHuu
NPAKTUYECKUX 3a7ad.

CuHyc, KOCUHYC, TAHT'€HC OCTPOT'0 yIJia IPSIMOYTOIBHOTO TpeyrojabHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. TpuroHomerpuyeckue ¢pynkuuu yrioB B 30°, 45° u
60°.

Brucannble ¥ UEHTpalbHBIE YIJIBI, YTOJd MEXAY KacaTeIbHOM U XOpJoil. YTIIbI
MEX1y XOpJIaMU U CeKyITUMU. BrincanHbie 1 onrcaHHbIe YEThIPEXYTONbHUKU. B3anmHoe
pacnojio)keHue JBYyX OKpyxHocTed. Kacanume okpysknHocteil. OOuue KacareiabHbIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrerc yrioB or 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYJIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TE€OpeMa CHUHYCOB. PemeHue
IPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmoaoous. [Togodue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYILMX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmuHa (MOIysb) BEKTOpa, COHANPABJICHHBIC BEKTOPHI, MPOTHUBOIOJIOKHO
HAaINpPAaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALUU
HaJl BeKTopamu. PaznoxkeHnne BeKTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CkansipHoe NPOU3BEICHUE BEKTOPOB, NPUMEHEHHE IS
HaXOXICHUS JJIMH U YIJIOB.

JIlekapTOBbl KOOpJHMHATHI HA TUIOCKOCTH. YPAaBHEHUs MPAMOM U OKPYKHOCTH B
KOOpJMHATAaX, IIEPECEYEHUE OKPYKHOCTEM M NpSAMBIX. MeToa KOOpJIHHAT M €ro
IIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [JTMHA OKPYKHOCTH. ['pagycHas u paauanHas Mepa
yIJia, BBIYUCIICHUE JUIMH OyT OKpYy>KHOCTeu. [[nomans kpyra, cekropa, CErMeHTa.

JIBWOKCHUST TUIOCKOCTH ¥ BHYTPEHHUE CHMMeETpuH (Guryp (3JieMeHTapHbIC
npencraicHus). [lapamienpapiii nepenoc. [ToBopoT.
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NPEJMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pPE3yJNbTAaThl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 7/ Kjacce:

Pacno3naBaTh W3yueHHbIE T€OMETpUUECKUE (PUTYPHI, OMPEACNATh UX B3aUMHOE
pacIiooKeHHe, H300pakaTh TEOMETPUYECKHE (UTYPHI, BBITIOJHATh YEPTEXKH IO
yCIOBUIO 3afauu. V3MepsTh JMHEWHBbIE W YIJIOBbIE BEIWYMHBI. Pemarh 3amaun  Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIUYMH MPEIMETOB B peabHOMN
KU3HHU, Pa3MEpOB MPHUPOJHBIX O0BEKTOB. PaznmuuaTe pa3mepsl 3TUX OOBEKTOB TIO
NOPSJKY BEJIUYUHBL.

CTpouth 4epTexKHU K TEOMETPUUECKUM 3a/1a4aM.

ITonb30BaThCs MpPU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, MCMOJIb30BaTh MPU3HAKHU U
CBOMCTBa paBHOOCAPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a]1a4.

[TpoBOIUTE TOrMYECKUE PACCYKACHHUS C UCIIOIB30BAHUEM T'€OMETPUIECKUX TEOPEM.

ITonb30BaThCs  TpU3HAKAMHU  PABEHCTBA  MPAMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEJIMaHbl, TPOBEIEHHON K THUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTrOJbHUKA, B
pELICeHNU TeOMETPUUECKUX 3a/1au.

OnpenensaTe mapaieIbHOCTh MPSMBIX C MTOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeTr ¢
HUMH cekyas. OmnpenensiTh MNapaIeIbHOCTh MNPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSAMOM.

Pemiate 3a1a4ym Ha KiieTyaTol Oymare.

[TpoBOANTH BBHIYMCIICHUS U HaXOJIUTh YHCIOBBIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX 3aJayax C HCHOJb30BAHUEM CYMMBbI YTJIOB TPEYTrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPH TEPECCUCHUU JIBYX
MapajuieIbHbIX MPSIMBIX CEKYIIEH. PemmaTe npakTHuecKue 3aa4y Ha HaXO0XKJICHUE YIJIOB.

Bnamerr mnoHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAECATh
OMCCEKTPHCY yIJjla U CEPeAMHHBIN MEPIICHIUKYIISAP K OTPE3KYy KaK FTeOMETPHICCKHUE MEeCTa
TOYCK.

DopMyJIMPOBATH OMNPEACIEHHUS OKPYKHOCTM W Kpyra, XOpAbl W JHaMeTpa
OKPY’KHOCTH, MOJIb30BAThCS MX CBOMCTBAMH. YMETh MPUMEHSTh 3TH CBOMCTBA IIpH
pEIIECHUM 3a/a4.

Brnanets nonssTMEM ONMMMCAHHOMW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HAXOIUTh
e€¢ ueHtp. [lomp3oBathcsa (akTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHHUKA
MEePECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPICHAUKYISIPBI K CTOPOHAM
TPEYTOJIbHUKA MMEPECEKAIOTCS B OJHOM TOYKE.
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Bnamerr moHsATHEM KacaTelbHOW K OKPYXKHOCTH, IOJIb30BaTbCA TEOPEMOM O
NEPIEHAUKYJISIPHOCTH KaCaTEJIbHOU U Painyca, IPOBEIAEHHOIO K TOUKE KACAHUS.

[Tonmb30BaThCA IMPOCTEUIINMUA TEOMETPUYECKUMUA HEPABEHCTBAMM, IOHUMATh HUX
IIPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TE€OMETPUUYECKHE TMOCTPOCHUS C IOMOIIBID LUPKYIS U
JIMHECHKH.

[IpenMeTHBIC pPE3yJNbTAaThl OCBOEHUS NPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHnus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIC BHJIbI YETHIPEXYTOJBHUKOB, UX DJIEMEHTBI, TOJIb30BATHCS
UX CBOMCTBaMH MPH PEIICHUHA FCOMETPHUCCKUX 3a/1ad.

[TprMeHSTh CBOWMCTBA TOYKH MEPECEUCHHUST MEHAaH TPEYrojibHuKa (IIEHTpa Macc) B
pCIIIEHUH 3a/1ad.

Bnagerp moHsATHEM cpeiHEW JMHUU TPEYrOJbHHUKA M TPANCIHH, MPUMEHATh HX
CBOMCTBA IPH PELICHUHM T'€OMETpHUYECKUX 3aaad. [lonb3oBarbes Teopemoir daneca u
TEOPEMOil O IPOTIOPIIUOHATBLHBIX OTPE3Kax, MPUMEHSTh UX ISl PEIICHUS IPAKTHISCKUX
3aad.

[TpuMeHsTh MPU3HAKH 110100 TPEYTOJILHUKOB B PEIICHHH T'€OMETPUYCCKHIX 3a/1a4.

[Tonws3oBatbess  Teopemodt [ludaropa s pelieHHs TEOMETPHUYECKUX U
HpakTHUecKuX 3amad. CTpOWTh MaTeMaTHUECKyH) MOJEIb B MPAKTUYCCKUX 3aadax,
CaMOCTOSTEIILHO JIeNIaTh YePTEK U HAXOIUTh COOTBETCTBYIOIIHME THHBI.

BrnaneTs moHsATHSAMHU CHHYCA, KOCHHYCa M TAHT€HCA OCTPOTO yIiia MPSIMOYTOIBHOIO
TpeyrojbHUKa. [101630BaThCSI STUMH OHATUSAMHU [Tl PEIICHUS MPAKTHUSCKUX 3a/1a4.

Bbrunciiare  (pa3snuuHbIMH - CIIOCOOAMM) IIIOIIAAb TPEYTOJIbHUKA W TUIOMIAJN
MHOTOYTOJBHBIX (uryp (Mmose3ysch, riae HE0OXOAUMO, KaJdbKyJIsTopoMm). [IpuMeHSITH
MOJTyYEHHBIC YMCHHS B MMPAKTUYCCKHUX 3a/1a4dax.

BrnajeTh MOHSITHSIMH BIIMCAHHOTO M IIEHTPAIBLHOTO YTJIa, HCIIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXIy XopJaamu (CeKyIIMMH) U yTiie MEXIy KacaTelbHOU U
XOPJIOH TP pelIeHUH TeOMETPUICCKHX 3a]1ad.

Bnagerp mMOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATh CBOHCTBA
OIMMCAHHOTO YETHIPEXYTOJIPHUKA ITPU PEIICHUH 33,124,

[TpuMeHSTh MOJTyYeHHbIC 3HAHKSI HAa TPAKTUKE — CTPOUTh MAaTEMaTHISCKHE MOICIN
JUIA 3allad  pPEaIbHOM JKU3HW U TPOBOJUTH COOTBETCTBYIONIME BBIYHCICHUS  C
NpUMEHEHHWEM Too0uss W  TpuroHoMeTpuu (MOJB3YSACh, TAe  HEOOXOIHMMO,
KaJIbKYJIATOPOM).

95



denepanbHas pabouas mporpamma | Marematuka. 5-9 kiaccel (0a30BbIi ypOBEHb)

[IpenMeTHBIE pPE3yJIbTAaThl OCBOSHUS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3MYHbIC DJIEMEHTHI NPSIMOYTOJBHOIO TPEYrojbHUKA («pelieHrue MPSIMOYTOIbHBIX
TPEyroJbHUKOB»). HaxomuTh (¢ MOMOIIBIO KaNbKYyJIATOpA) JJIMHBI W YIJIBI  JUIS
HETaO0JIUYHBIX 3HAYCHUH.

[Tons3oBaThess opMmysiaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM  JIJIl  HAXOXJIEHUS COOTHOIICHWW MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYUHAMH.

Hcnons3oBaTh TEOpEMBl CHUHYCOB W KOCHMHYCOB JUISi HAXOXIACHUS Pa3TUYHBIX
9JIEMEHTOB TPEYroJIbHUKA («pelIeHUE TPEyTrOJIbHUKOBY»), IPUMEHATh WX MPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

Brnanerp moHsTHAMH TIpeoOpa3zoBaHMs TOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Iloas3oBaThcs cBOMCTBAMU TOA00US MPOU3BOJBHBIX (PUTYDP, YMETh
BBIYHMCIISITH IJTMHBI M HAXOAUTH YIJIbl Y TOA00HBIX puryp. [IpuMeHsTh CBOICTBA TOA00US
B MPaKTHUYECKHX 3a7adyax. YMeTb MPUBOJIUTH MpPUMEPHl TOMOOHBIX GuUryp B
OKPY’KaIOIIEM MHpE.

[lonp30BaThCs TEOpEMaMH O TPOU3BEICHHHM OTPE3KOB XOpH, O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaApaTe KacaTelbHOM.

[Tonb30oBaThCS BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUA U (PU3UUYECKHUI CMBICT,
IPUMEHSTH UX B PEIICHUN T€OMETPUUECKUX U PU3NUECKHX 3a7a4. [[puMeHATh CKalsipHOe
IIPOU3BE/ICHUE BEKTOPOB JIJIS1 HAXOXKIEHUS JUIMH U YTJIOB.

[lonb30BaThCs METOAOM KOOPJIMHAT HA IUIOCKOCTH, NMPUMEHSATH €ro B PEUICHUU
F€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Braners NOHATHSMU NMPABUJIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYKHOCTH, JJIUHBI
IYyTU OKPY’KHOCTU M PaJUaHHOM MEpbI yIjia, YMETh BBIUUCIATH IUIOIIA/b Kpyra U €ro
yactel. [[puMeHsITh oJIydYeHHbIE YMEHHUS B MIPAKTUUYECKUX 3a/1auax.

Haxoautb ocu (Wi IICHTPBI) CAMMETPUHU QUTYD, TPAMEHSTH IBHKCHHS TUIOCKOCTH
B POCTEHIIUX CIy4dasix.

[IpuMeHsTh MONyUYEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATHYECKHUE MOJIENU
JUISL 3alad  peajbHOM KU3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS  C
MIPUMEHEHHUEM ITOI00HS U TPUTOHOMETPUICCKUX (QYHKITHH (IT0JIb3YSCh, TIe HEOOXOIMMO,
KaJIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
HanMeHoBaHue pasgena  KolMdecTBo OCHOBHOE OCHOBHBIE BU/IbI ACSITEIBHOCTH 00YUAIOLIUXCS
(TembI) Kypca 4acos coJiepKaHue
[Ipocreiimue 14 [Ipocreiimme DopMyIHPOBATH OCHOBHBIE ITOHATHUS U ONIPEACIICHHUS.
reoMeTpudeckue GUrypsl u FCOMETPUICCKHUEC Pacno3naBaTh H3yueHHbIE T€OMETpUUECKUE QUTYPHI,
uX cBoicTBa. MI3MepeHue OOBEKTE. onpeaeJATh X B3aMMHOE PACIOJ0KEHNE, BHINOJIHATH
MHOroyroJyibHuK,

I'COMCTPHUYCCKHUX BCIIMYNH

nomaHasi. CMexXHbIE

Y BEPTUKAIbHBIE
yribl. PaGota ¢
MPOCTEUIIUMU
YepTeKamu.
H3mepeHne TMHEHHBIX
Y YTJIOBBIX BEJIUYHH,
BBIYUCIIEHUE OTPE3KOB
U yTJIOB

4epTEK 10 YCIOBHIO 3a/1a4H.

IIpoBoaUTH IPOCTEHIITNE TTOCTPOCHUS C TIOMOIIBIO IIUPKYJIS
Y JINHEWKHU.

N3mepsTh TMHENWHBIE U YTIIOBBIE BEIMYUHBI FTEOMETPUUYECKUX U
MPAKTUYECKUX OOBEKTOB.

OnpeaensiTh «Ha r71a3» pa3MePbl pEAUTbHBIX 00HEKTOB,
NMPOBOAUTH TPYOyIO OIIEHKY X Pa3MEpOB.

PemaTsh 3a1aun Ha BBIYKCIICHUE JUTHH OTPE3KOB U BETUYUH
YTJIOB.

PemaTs 3a1a4n Ha B3aUMHOE PACIIONIOKEHUE
T€OMETPUYECKUX PUTYP.

IIpoBoauTh KIaccU(HUKAIUIO YTIIOB, BHIYUCIATH
JVHEHHBICE W YTJIOBBIE BEJIMYHHBI, MPOBOIAUTH
HEOOXOJUMBbIE  JOKa3aTeNbHbIE PaCCyKIACHUS.
3HAKOMHTBHCH ¢ HCTOPHEH PA3BUTHS T€OMETPUH
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TpeyroabHUKH

22

[TonsaTHE O paBHBIX
TpEyroJIbHUKaxX 1

Pacno3HaBaTh Tapbl paBHBIX TPEYTOJLHUKOB Ha TOTOBBIX
yeprexax (¢ ykazaHHeM MPU3HAKOB).
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NepBUYHBIE
MPEJACTABIEHUS O
paBHBIX (purypax.
Tpu npusHaka
paBeHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haky paBeHCTBa
PSMOYTOIBHBIX
TPEYTrOJIbHUKOB.
CBOWMCTBO MeaHaHBI
MPSIMOYTOJIBHOTO
TPEyroJibHUKa,
MPOBEAEHHON K
TUTIOTEHY3E.
PaBHoGenpeHHbIe 1
PaBHOCTOPOHHUE
TPEYTrOJIbHUKHU.
[Ipu3Haku u
CBOMCTBa
PaBHOOEIPEHHOTO
TpEyroJibHUKa.
HepaBencrra B
F€OMETPHUH.

BbIBOAMTH ClieACTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbLHUKOB.
@opMyJIHPOBATH ONPEAEIICHHS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOT0, NPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEANHHOTO MEePIEeHIUKYIIspa
OTpe3Ka; NEpUMeTpPa TPEYTOJIbHUKA.

@opMyTHPOBATH CBOMCTBA U MPU3HAKK PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CrpouTh dYepTexu, pewiaTb 3aJa4¥M C  [OMOIIbIO
HaXOJKJICHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHsTh IPU3HAKU PABEHCTBA MPSIMOYTOIbHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

HUcnoan3oBath 11dpoBBIE PECYpPChl AJIsl HMCCIAEA0BAHMS
CBOMCTB U3y4YaeMbIX (UTYP.

3HAKOMUTBHCH € UCTOPHEH PAa3BUTHUS TEOMETPUU
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[IpsAMOyTOJIBHBIM
TPEYIOJIbHUK C YIJIOM

B 300
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[TapannenbHble IpsIMBIE,

CyMMa yIJIOB TPEYTOJIbHHUKA

14

[TapannenbHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecr nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIe NpHU
NIEpECEYEHUN
napajiesIbHbIX
IPSMBIX CEKYIIIEH).
[Ipu3sHax
napajuieIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PacCCTOSIHUI
OT TOYEK OJHOU
MPSAMOM 10 BTOPOH
npsimoit. Cymma yriioB
TPEYroJbHUKA.
Bremrnue yribl
TPEYTOJIbHUKA

DopMyIHMpOBATH NOHATHE [1APAJUICIIBHBIX IIPAMBIX,
HAXOAUTh [IPAKTUYECKUE ITPUMEDPBI.

H3yuaTs cBoiicTBa yriioB, 00pa30BaHHbBIX MPU MEPECCUEHUU
IapajuyleabHbIX NpAMBIX cekylueil. IIpoBoauTn
A0Ka3aTeJIbCTBA NAPAJUICIIBHOCTH ABYX IPSIMBIX C [IOMOILBIO
YTJI0B, 00pa30BaHHBIX MPH MEPECEUECHUHN ITUX MPSAMBIX TPETheH
IIPSIMOM.

BouIyncJasATe CyMMY YIJIOB TPEYIOJIbHUKA U MHOTOYIOJIbHUKA.
HaxoauTh yncioBbie U1 OyKBEHHBIC 3HAUCHUS YTIIOB B
Ir€OMETPUYECKHUX 3a/1a4ax ¢ UCIIOJIb30BAHUEM TEOPEM O

CyMMe€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCH € UCTOPHEH Pa3BUTHUS TEOMETPUU
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OKpy»XHOCTb U KpYT.
['eomeTpuueckue

[MOCTPOCHHUS

14

OKpy»XHOCTb, XOpJa U
JTIUAMETP UX CBOMCTBA.
KacarenpHas
OKPY’KHOCTH.
OKpy»XHOCTBb,
BIIMCAHHAs B YTOJL.

DopMyIHpPOBATH ONpPeJeIeHUs . OKPYKHOCTH, XOPBbI,
JaMeTpa U KacaTellbHON K OKpykHOCTU. M3yuaTh nx
CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.

HccnenoBarh, B TOM 4KCIIE HCHIOJIB3Ys HH(POBLIE pecypehl:
OKPYKHOCTb, BIINCAHHYIO B YI'OJI; IEHTP OKPYKHOCTH,
BIIMCAHHOW B yI0JI; pABEHCTBO OTPE3KOB

IHonstue o I'MT,
MPUMEHEHHUE B
3aJayax.
buccektpuca u
CEepEINHHBIN
MEPIICHAUKYJISAP KakK
Ir€OMETPUYECKUE
MeCTa TOYEK.
OKpy»X HOCTB,
ONMCaHHAas OKOJIO
TPEyroJIbHUKA.
OKpyX HOCTBb,
BIIMCAaHHAs B
TPEYTOJIbHUK.
[Ipocrenimme
3aa4Md Ha
IIOCTPOEHHUE

KacaTeJIbHBIX.
Hcnoas3zoBatb metoa [ MT miis nokaszarenbcTBa TEOpEM O
nepeceyeHrnn OUCCEKTPUC YTIIOB TPEYTOJbHUKA U
CEepPEIMHHBIX NEPIECHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoibio I'MT.

OBJjaneBaTh NOHATHSIMH BIIMCAHHOM M OTIMCAHHOM
OKPYHOCTEU TPEYroJbHUKA, HAXOAUTH LICHTPBI ATUX
OKPYKHOCTEM.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOEHHE: YIiia, PAaBHOTIO
JAHHOMY; CEPEANHHOTO MEPIEHINKYJISIpAa TaHHOTO OTPE3KA,;
IPSIMOM, TPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
NEPIeHAUKYIISIPHON TaHHOW TIPSIMOIA; OMCCEKTPUCHI
JAHHOTO yIJIa; TPEYTOJbHUKOB I10 PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHS T€OMETPUH
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[loBTOpeHue, 06001IeHNE 4 TTosTopenue x| Pemarhb 3aJa4d Ha OBTOPEHHME, UILTIOCTPUPYIOLIUE CBIA3H
3HaHUH’ 0606IIeHIe OCHOBHEIX | MEKIY PasIMIHBIMU YaCTAMHU Kypca
MOHATUA W METOJIOB
Kypca / kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10
[TPOT'PAMME
8 KJIACC
HammeHoBaHue paszgena | KonmaecTso OCHOBHOE OcCHOBHBIE BUJIBI ACSITEIHHOCTH 00YYAIOLIUXCS
(TembI) Kypca 4acoB coJiepKaHue
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YeTbIpEXYTrONbHUKHU 12 n JKaTh U HAXOAMTh HA YEPTEKAX YETBIPEXYTOJIbHUKHU
€TBIPEXYTOI TTapasienorpamm, ero 300pa axos a yeprekax 4YeThIPEXYTo
NPU3HAKH 1 cBOfcTBa, | Pa3HBIX BHIOB M HX  OJIEMEHTBL DopMyanpoBaTh
YacTHbIC CITy4an ompeaeJieHUsl.  IapajuieJorpamMma,  NpsIMOYTOJIbHUKA,
rapauieIorpaMMoOB p0M6a, KBaJpara, Tpalcuuu, paBH06OKOI7I Tparcunu,
(MpSIMOYTOJTHHHK, IIPSIMOYTOJIBHOW TPaIIeLUH.
poOMO, KBazIpar), ux Joxa3bIBaTh M HCHOJb30BAaTh IPH PpPeELIEHUN 3a4ay4
NPHU3HAKU ¥ CBOMCTBA. | TPU3HAKH U CBOMCTBA: MapaieiorpaMMma,
Tpanenus. npsIMOYTOJIbHUKA, poM0Oa, KBajpara, Tpaneuu, paBHOOOKOM
PaBHoOOKast 1 Tparnenuu, mMpSMOYTOJIbHON Tparenuy.
IIPSIMOYTOJIbHAs
PAMOYTOJIbHA IIpuMeHATH MeTO YIBOCHUSI MEAUAHBI TPEYTOJIbHUKA.
Tparenuu.
Hcnoabs3oBath udpoBbie pecypehl s UCCIETOBAHMS
Merton yaBoeHus .
CBOMCTB U3y4yaeMbIX QUTYp.
MEIHaHBbI.
LlenTpanbHas 3HAKOMHUTBCH € HCTOPHEH Pa3BUTHUSA T€OMETPUU
CUMMETpUs
Teopema Qaieca u reopeMa 15 IIpoBOoAMTH MOCTPOEHMS C TOMOUIBIO HUPKYJIS U

0 IPONIOPLIMOHAIIBHBIX

OTpe3Kax, MoJ00HbBIC

TPEYTOJIbHUKH

Teopema daneca u
Teopema

0
MPOMOPIUOHATBHBIX
otpeskax. Cpennsis
JIMHUSA TPEYTOJbHUKA.

JIMHEWKU C UCIOJIb30BaHuE Teopembl Dareca u Teopembl O
IIPONOPLIMOHAIIBHBIX OTPE3KaX, CTPOUTH YECTBEPTHIN
IIPONOPLIMOHAIIBHBIN OTPE3O0K.

IIpoBoauTh  A0KA3aTEJBLCTBO TOrO, YTO  MEIHAHBI
TPEyroJibHUKa MEePEeCEKATCs B OJJTHOM TOUKE, U HAXOAUThH
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Tpaneuus, e€ cpenuss
JIMHUSL.

[IponopuroHanbHbIE
orpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
[Tono6HBIE
TPEyroJIbHUKHU. Tpu
npu3HaKa noaoous
TPEYTOJIbHUKOB.
[Ipumenenune
noj00ust TpH
pelIeHUH
IIPAKTUYECKUX 3a7a4

CBSI3b C IEHTPOM MacC, HAXOAUTh OTHOIIECHHUE, B KOTOPOM
MEIHaHbI JETATCS TOYKOW UX MEPECEUEHUS.

Haxoauth nmogoOHbIEe TPEYTOILHUKN HA TOTOBBIX YEPTEkKax
C YKa3aHHEM COOTBETCTBYIOIIUX MTPU3HAKOB MMOJ00USI.
Pemathb 3agaum Ha 1000HBIE TPEYTOIBHUKHU C TIOMOIIIBIO
CaMOCTOSITEJILHOTO TTOCTPOEHUS YEPTEKEN U HAXOXKACHUS
MOJ00HBIX TPEYTOJIHHUKOB.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAaHUEM
MIPU3HAKOB MMOI00USI.

Jloka3pIBaTh TpU MPU3HAKA MTOJ00US TPEYTOIBLHUKOB.
I[IpuMeHATH MOJyYeHHBIEC 3HAHUS TIPU PEIICHUH
TrE€OMETPUUYECKUX U NMPAKTHUECKUX 3a/1a4.
3HAKOMUTBHCA € UCTOPHEH PAa3BUTHUS TEOMETPUU

[ Imomans. Haxoxnenue
IJIOIIAIEN TPEYTOJIbHUKOB
¥ MHOTOYTOJIBHBIX (DUTYD.

[Tnomaan mogo0HBIX GUTyYp

14

CBolicTBa IUIOIAEN
reOMETPUYECKHUX
buryp. @opmybl
JUTS TIJTOIIA TN
TPEyroJibHUKa,
napajeaorpamma,
Tparneiuu.
Brruncnenue
IUIOMIAZIE CIIOKHBIX

buryp.

OBiageBaTh NEPBUYHBIMHU NMPEICTABJIEHUSIMH 00
o6rieit Teopuu 1romanu (Mepsi), popMyJIHPOBATH
CBOMCTBA TUIOMIAAH, BBISICHSITH UX HATJISIHBIA CMBICIT.
BoiBoauTH GOpMYIIHI TUTOMIAAN MapauIeorpaMMma,
TPEYTroJbHUKA, TPANEUU U3 (OPMYJIBI TUIOMIATN
NPSIMOYTOJIbHUKA (KBaJIparta).

BoIBOAMTH (OPMYITBI TUIOIIAIH BBITYKJIOTO
YETHIPEXYTOJIbHUKA YEPE3 IMATOHAIU U YTOJ MEXKIY HUMHU.
Haxoauth momanau ¢uryp, n300pax€HHBIX Ha KIETYATON
Oymare, MCIOJIb30BATH pa30ueHue PUrypel Ha YacCTU U
JIOCTpavBaHUE.
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[Tnomanu ¢uryp Ha
KJIET4aToON Oymare.
[Imomaau mogo0OHBIX
¢uryp. 3amauum c
MPaKTUYECKUM
COJICp>)KaHUEM.
Pemenue 3amau c
MOMOIIIBIO METO/1a
BCIIOMOTaTeIbHON
(1160105

Pa30upars npuMepbl UCIIOJIBb30BAHUS BCIIOMOTaTEeIbHON
IJIOIIAAU [l PELICHUS T€OMETPUYECKUX 3a/1ad.
Haxoauthb momaan no100HbIX GUryp.

Boruucasats mIomaau pasjiMdHbIX MHOTOYT'OJIbHBIX (1)I/Il“yp
Pemiatnb 3aJlavdi Ha 1Jiomanab € MPpakKTH4YCCKUM
COACPIKAaHUCM

106



denepanbHas pabouas mporpamma | Marematuka. 5-9 kiaccel (0a30BbIi yPOBEHb)

Teopema [ludaropa u
Havajga TPUTOHOMETPHUH

10

Teopema [ludaropa,
U €€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUYECKHUX
GbyHKIUNA OCTPOro
yria
IPSIMOYTOJILHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYECKHE
COOTHOILICHUS B
IPSIMOYTOJILHOM
TPEYTroJIbHUKE.
OcHoOBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

Joxka3biBaTh TeopeMy [ludaropa, ucnosan3oBarb ¢€ B
NPaKTHYECKUX BBIYMCICHUSX.

@ opMyaHpPOBATH OTIPEACICHUS

TPUTOHOMETPUYECKUX (PYHKIIUI OCTPOTO yTIIa,

NMPOBEPSATH UX KOPPEKTHOCTH. BHIBOAUTH
TPUTOHOMETPUYIECKHE COOTHOIICHHUS B

NPSIMOYTOJIEHOM TPEYTOJIbHUKE.

HccnenoBath COOTHOIICHHWS MEXIy CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYToJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBats GopMyIbl IPUBEICHNUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO I HAXOXKJICHUS
COOTHOILIEHUH MEXy TPUTOHOMETPHUUECKUMU (PYHKIUIMHU
Pa3INYHBIX OCTPHIX YTJIOB.

IIpuMeHSITH TONyYEHHBIC 3HAHUS U YMEHHS NPH PEUICHUU

IMPAKTUYICCKUX 3a1aY.

3HAKOMUTBHCH € UCTOPHEH PAa3BUTHUS TEOMETPUU
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YTibl B OKPYKHOCTH.
Brnincanuble 1 onvcaHHbIe
YETBIPEXYTOJIbHUKHU.
KacarenpHble K
okpykHOcTH. Kacanue

OKPY>KHOCTEUN

13

Bnucannbie u
LHECHTPAJIbHBIE YTJIBI,
YIOJI MEXIY
KacaTeJIbHOM U
XOpAOH. YTIIbI
MEXIYy XOpAaMHU U
CEKYIIUMHU.
Brnimcannsie u
ONMCAHHBIC
YEThIPEXYTOJTBHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB IIpH
pelIeHUU
F€OMETPUUECKUX
3ajad4.

BzaumHoe
pACIIOJIOKEHUE JIBYX

OKPYXXHOCTEH, 001mne
KacarelbHble. Kacanue

OKPYKHOCTEM

@opmMyJIMPOBATH OCHOBHBIE ONPEIEIICHUS, CBA3aHHBIE C
yIJIaMu B Kpyre (BIHCAaHHBIN YroJj, IEHTPAIbHBIA yro).
HaxoauTthb BNMCaHHBIE YTJIbl, ONUPAIOIINECS HA OHY AYTY,
BBIYMCJIATH YIJIbI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yTIJIax, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE,
TEOPEMBI O LIEHTPAJILHOM YTIIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITU(DPOBBIX
pecypcoB, BIIUCAHHBIE U OMUCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA M MIPU3HAKY TIPU PEIICHUU
3aja4
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[loBTOpeHue, 06001IeHNE 4 Pemathb 3a1aum Ha TOBTOPEHUE, UILTIOCTPUPYIOLIUE CBSI3U

[ToBTOpEeHue
. MEX WYHBIMH YaCTIMHU K
OCHOBHBIX IOHSITHUMN U CIKIy pasn ac ypca

METOJI0B KypcoB / 1 8
KJIacCcoB, 00001IIeHNE
3HAHUH

SHAHUU

OBIIEE KOJJUYECTBO 68
YACOB T10 [IPOT'PAMME
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9 KUIACC
OcHOBHBIE BUJIBI JIEATCIBHOCTH 00YYAIONUXCS
HaumenoBanue pasaciia KomuuectBo OcHOBHOE AL A y B
(TembI) Kypca 4acoB coJiepKaHue
TpI/IFOHOMeTpI/IH. TeOpeMBI 16 OHpeI[eHeHI/Ie (I)OpMyJ'lI/IPOBaTI) onpeaeicHus TPUTOHOMCTPHUUICCKUX
KOCHUHYCOB U CHUHYCOB. TPUTOHOMETPUYECKUX (i)y'HKL[I/Iﬁ TYTBIX U NIPAMBIX YTJIOB.

Pemenue TPCYTIOJIbHUKOB

¢bynkuuit yriaos ot 00

1o 1800. ®opmybt
MIPUBEACHUS.
Teopema KOCHHYCOB,
TEOpEMa CUHYCOB.
Pemenne
TPEYTOJIbHUKOB.
[IpakTnueckoe
PUMEHEHHE
JIOKa3aHHBIX TEOPEM

BbIBOIMTH TCOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
pannycoM OMUCAHHOW OKPY)KHOCTH).

BeiBoauTh ¢popmMyJibl A1 BIYMCIACHUSA IUIOMAAEH C
HCIOJIb30BAHUEM TeopeM TPpUroHoMeTpum (hopmyna
IUIOLIAH TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YIOJI
MEXJly HUMH, (hopMyIIa MIIOLAAN YeThIPEXYTOJIbHUKA
Yepe3 ero TUaroHaIu M yrojl MEXITy HUMH).

Pemiate TpeyroibHUKH.

Pemath nmpakTuuecKkre 3a7a4M, CBOASAIINECS K
HaXO0XKJICHHUIO Pa3JIMYHBIX 3JICMEHTOB TPEYTOJIbHUKA
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[IpeoOpazoBanue mog00usl.
Mertpuueckue
COOTHOIICHHUS

B OKPYKHOCTH

10

[lonstue o
npeoOpa3oBaHUU
noaoous.
COOTBETCTBEHHBIE
AJIEMEHTHI
noJ1I00HBIX (UTYP.
Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP/I,
TeopemMa

OcBauBaTth NOHATHE TPEOOPA30BAHUS TIO100US.
HccaenoBath OTHONICHHE JIMHEWHBIX 3JIEMEHTOB (DUTYP
npu npeoOpa3oBaHUM MOA00US.

Haxoauth npumepsl Mog00ust B OKpY Karoliei
NENCTBUTEIBHOCTH.

BbIBOIMTH METPUYECKHE COOTHOLIEHUSI MEXKTY
OTpEe3KaMU XOpJ, CEKYIIUX U KacaTeIbHBIX C
UCIOJIb30BaHUEM BITMCAHHBIX YTJIOB U MOJA00HBIX
TPEeyrojibHUKOB. Pemarb reoMeTpuyeckue 3a1auu u
3a/laud U3 peanbHON KU3HU C UCTIOIB30BAHUEM MOJOOHBIX
TPEYrOJIbHUKOB

0 TIPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o
KBaJipatTe
KacaTeJbHOM.
[IpumeHeHne B
pelIeHnn
F€OMETPUYECKUX
3ajaa4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BbIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOpA
Ha YHUCJIO.
DOU3NYECKUM U
r€OMETPUYECKUN
CMBICJT BEKTOPOB.
PaznoxeHnue BekTopa
10 IBYM
HEKOJUIMHEAPHBIM
BEKTOPaM.
Koopaunater
BEKTODA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HAIPaBJICHHBIC OTPE3KH,
HcclieoBaTh reoMeTpuueckuil (mepemMeleHue) u
(busnyeckuii (craa) CMbICIBI BEKTOPOB.

3HATh onpejesieHUsi CyMMbI U pPa3HOCTH BEKTOPOB,
YMHOCHHS BEKTOpa Ha YUCIIO0, MCCIeA0BaTh
FCOMETPHUYCCKUN U PUBNYCCKUIN CMBICIIBI ATHX OIEPALIHH.
Pemath reoMeTpruYeCcKHe 3a1a4U C UCIIOIb30BAaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 10 ABYM HEKOJUTHHEAPHBIM
BEKTOPaM.

Hcnosib30BaTh CKAISIPHOE MTPOU3BEACHNE BEKTOPOB,
BBIBOJIUTH €0 OCHOBHBIC CBOICTBA.

BbIUuCAATH CyMMY, Pa3HOCTh U CKAJSIPHOE TPOU3BEICHHE
BEKTOPOB B KOOPAWHATAX.

IlpuMeHsITh CKaJIIpHOE TPOU3BEIACHUE I HaXOXKICHUS
JUTH ¥ yTJIOB
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IIPUMEHEHHUE IUISL
HaxXOXICHUs UIMH WU
YIJIOB. Pemienne
3aa4  C IIOMOIIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB TS
pelIeHus 3a1a4
buzuku
JlekapTOBBI KOOPAWHATHI JlekapToBbI OcBanBaTh NOHATHE MIPSIMOYTOJIBHONW CUCTEMBI

Ha IIJIOCKOCTH

KOOPJMHATHI TOUECK Ha
IJIOCKOCTH.
YpaBHEeHHE TPSAMOIA.
YpaBHeHUE
OKPYKHOCTH.
Koopaunater Touek
nepeceyeHus
OKPYHOCTH U
IIPSIMOM.

Meron koopauHaT
IIPY PELICHUU
F€OMETPUYECKHUX
3a7a4, MPaKTUYECKUX
3aja4

KOOPJMHAT, I€KapTOBBIX KOOPAUHAT TOUYKHU.
BbIBOIMTH ypaBHEHUE MIPSMOM U OKPYKHOCTU. BbigeasiTh
MOJIHBIN KBaJApaT JJI1 HaXOKIECHUS LIEHTpa U paguyca
OKPY>KHOCTH 1O €€ ypaBHEHHIO.

PemaTh 3a1a4u Ha HAXOXK/ICHHUE TOYEK MEPECeUCHUs
IPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOJ1a KOOPIMHAT.
Hcnoab30BaTh CBOKCTBA YII0BOTO KO3 duUIIMeHTA TPAMOI
IIPH pEIICHUN 3a]1a4, JIJIsl OTPECICHUS] PACTIONOKEHUS
IIPSIMOM.

IIpuMeHATH KOOPIMHATHI IPU PEIICHUH T€OMETPUUECKHUX U
MPAKTUYECKUX 3a71a4, JIJISl TOCTPOSHUS MAaTEMaTHUIECKUAX
MOJIeJIel peabHbBIX 3a7a4 («KMETO KOOPIUHAT).
HHoab30BaTHCS 111 NOCTPOCHUS U UCCIIECIOBAHUI

UG POBLIMU pPECypCaMu.

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTHS TEOMETPUHU
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[IpaBunbHbIE
MHOTI'OYTOJIbHUKH. [[nuHa
OKPY>KHOCTH U IUIOLIA/b
Kpyra. Beruucnenue
[JIoIa e

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucao 0. {nuna
OKPYXHOCTH, 1yTH
OKPYHOCTH.
Panunannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

@opMyJHPOBATH ONPEIEICHUE NPABUIBHBIX
MHOT'OYT'OJIBHUKOB, HAXOAUTb X DJIEMEHTHI.
IHonb30BaTHCS MOHATHEM JJIMHBI OKPYKHOCTH,
BBEJEHHBIM C TOMOIIBIO MPABUJIBHBIX MHOT'OYTOJIbHUKOB,
onpeaeJaTs yncio U, 1nuHy 1yru u paauaHHyo Mepy
yria. [IpoBoauTh mepexoa OT paAuaHHON MEphI yria K
rpagyCcHON U HA0OOPOT.

OnpeaeasaTs mIoMaab Kpyra.

BoiBoauTh hopmyisl (B TpalyCHON U pauaHHO# Mepe)
JUIS JUIMH AYT, TUIOLAeH CEKTOPOB U CETMEHTOB.
BbIyucJATh 1I0Ia 1 GUTyp, BKIIOYAOLIUX 3JI€MEHTHI
OKpY>KHOCTH (Kpyra).

HaxoauTh 1toniaam B 3aj1a4ax peajibHOM )KU3HU
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JIBM>KEHUS TIITIOCKOCTH

ITonsaTue o
JIBUKCHUN
IIJIOCKOCTH.
[TapannenbHbIN
IIEPEHOC, MIOBOPOT
[Ipumenenue mpu
pelLIeHuy 3a1ay

Pa30upars npumMepsl, HUTFOCTPUPYIOLIUE ITOHATHS
JBUYKEHUS.

DopmMyJHMpOBATEH OIPEACIICHNS NTapalIeIbHOIO IIEPEHOCA,
II0BOPOTa U OCEBOM CUMMETPUU. BBIBOAMTH UX CBOMCTBA,
HAXOIMTh HENOJABUKHBIE TOUKH.

HaxoauTh LEHTPBI U OCH CUMMETPHI MpocTeHIMX QuUryp.
IIpuMeHATH NapayyIeIbHbI IEPEHOC U CUMMETPUIO IIPU
peIICHUH TEOMETPUIECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnoab3oBaTh 115 IOCTPOCHUS U UCCIIEAOBAHUIN

U(POBBIE PECYPCHI

[ToBTOpEeHue, 0600IICHHE,
CHCTEMAaTH3aLMs 3HaHUH

[ToBTOpEHUE
OCHOBHBIX MOHITHI U

OnepupoBaTh NOHATHAMM: QUTypa, TOUKA, IpsIMAsi, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUIA
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METOJ0B KypcoB 7—9
KJIaccoB, 00001IIeHNE
Y CUCTEMATHU3aIUs
3HAHUMU.
[Ipocrenmme
r€OMETPUYECKUE
burypsl u ux
cBoiicTBa. M3mepenne
r€OMETPUUECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannenbHbie U
NEepPHEHINUKYJIIPHbIE
psIMBIE.

OKpyX HOCTb U KpYT.
I'eomeTrpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPYKHOCTH.
Brniucanneie n
ONMCAaHHBIE
OKPYHOCTH
MHOTOYTOJIbBHUKOB.
[Ipsmas u
OKPYHOCTb.

TPEYTOJABHUKH, IPSIMOYTOIBHBIN TPEYTONBLHUK, MEIMaHa,
OuCCeKTpUca U BBICOTA TPEYTOJIbHUKA, MTapajliesiorpamm,
pOMO, PSIMOYTOJILHUK, KBaJIpaT, TPAMEIHsl; OKPY>KHOCTb,
KacaTeJbHas; paBEeHCTBO U noaodue ¢uryp,
TPEYTrOJIbHUKOB; MapAJUIeIbHOCTh U NEPIEHAUKYISIPHOCTh
NPSMBIX, YTOJI MEXY MPSIMBIMH, CAMMETPHUS OTHOCUTEIHHO
TOYKH U TIPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
MJI0IIa/b, IEPUMETP.

Hcnoan3oBath GopmyJibl: IEpUMETpa U TIOIIAIN
MHOTOYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH M TUIOIIAU KpyTa,
00bEMa IPSAMOYTOIBLHOTO Mapasuiesienunesa.
OnepupoBaTh NOHATUSIMM . TIPIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; HCMOJIb30BATh 3TH MOHITHUS JIJIs
MPEJICTABJICHUSI JaHHBIX U PEUICHUS 3a7]ay, B TOM YHCIIE U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemiats 3a1a4u Ha MIOBTOPEHUE OCHOBHBIX MTOHSITHU,
WJUTIOCTPAIMIO CBSI3€M MEXKy pa3IMYHbIMU YacTsMH Kypca.
BoiOupaTts MeToa 17151 pelieHus 3aauu.

PemaTth 3a1a4u U3 IOBCEIHEBHOU KU3HU
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YeThIpEXYTrOabHUKM.
Brnincannsie
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Y OIMCAaHHBIE
YETHIPEXYTOJIbHUKH,
Teopema [Mudaropa u
Hayasa
TPUTOHOMETPHH.
Pemenune oOmux
TPEYTOJbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IUIOCKOCTH.
JBmxenus. I[Togobue.
Cummerpus.

[ Imomane.
Beruucnenue
IUIOIA e .

[Tnomanu mog00HBIX
buryp. JlekapToBsl
KOOPJIMHATHI HA
IJIOCKOCTH. BeKTOpBI
Ha TUTOCKOCTH
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OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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OEJEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM ITMGPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA TPHUOOPETAIOT BCE
OOJIBIITYIO0 3HAYUMOCTh, KaK C TOUYKHU 3PCHUS MPAKTUICCKUX MPUIIOKCHHH, TaK U UX POJIN
B 00pa30BaHNU, HEOOXOMMOM KaXKJIOMY 4YelloBeKy. Bo3pacraer uuciio npodeccuid, npu
OBJIaJICHUU KOTOPBIMH TPeOyeTCs Xopoliasi 0a30Bast MOATOTOBKA B 00JIACTH BEPOSITHOCTH
M CTAaTUCTUKH, TakKas TOJrOTOBKAa BaKHA IS TPOJOJDKCHUS OOpa3oBaHUS W IS
YCTEIIHON PO eCCHOHATLHON Kaphephl.

Kax1p1il 4eioBeK OCTOSIHHO MPUHUMAET PEIICHUSI Ha OCHOBE MMECIOIITUXCS Y HETO
JTaHHBIX. A IS OOOCHOBAHHOTO TPUHSATHS PEIICHHWS B YCIOBHSX HEJIOCTAaTKa WIIH
n30bITKa WHPOPMAIMM HEOOXOJUMO B TOM YHCJIE XOpouo CchHOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATHCTHYECKOE MBIITUICHHE.

IMeHHO TT03TOMY OCTpPO BCTaja HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOYUAIOIIUXCS
(GYHKIIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0si B KadyecTBE HEOTHEMIIEMOU
COCTaBIIAIONICH YMEHHE BOCHPUHUMATh M KPUTHUYECKH aHAIM3UPOBATH WH(OpMAIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (pOopMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHX
pEeaNbHBIX TMPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTEHIINE BEPOATHOCTHBIC
paCYETHI.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMH NpPHUHIIMIIAMH cOOpa, aHamu3a u
NpPEJCTAaBICHUs JaHHBIX M3 PA3IUYHBIX cep KU3HM O0OIIecTBa W TOCYAapCTBa
npuoOmaer oO0ydJaromuxcs K OOIIeCTBEHHBIM HMHTepecaM. M3ydeHwe OCHOB
KOMOMHATOPUKHA pa3BMBAE€T HABBIKM OpraHU3allud Mepedopa u Moicuéra vucia
BApUAHTOB, B TOM YHCJE B MPUKIAJAHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUH
rpadoB co3maét marematudeckuil GpyHmamMeHT s GOpPMHPOBAHUS KOMIIETEHIIMNA B
obnactu uHPOpMATUKH U HHQPPOBBIX TexHoJMOTHH. [lpw W3y4eHUM CTAaTUCTUKU W
BEPOSITHOCTH O0OOTAIMIAIOTCS MPEACTaBICHUS OOYYarONIMXCS O COBPEMEHHON KapTHHE
MHpa U METOJIaX €ro MCCienoBaHus, GOpMUPYETCS MOHUMAHUE POJIA CTATHCTHKU Kak
MCTOYHMKA COIMAIBHO 3HAYMMOW WHGOpPMAIMM W  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTcTBUMU ¢ MAaHHBIMH IEISIMH B CTPYKType MPOTpaMMbl y4eOHOTO Kypca
«BepoATHOCTh U CTATHCTUKA» OCHOBHOTO OOIIETO 00pa30BaHUS BBIJCICHBI CIEIYIOIIHNE
colepKaTellbHO-MeTomnueckne JmHun: «[IpencraBieHne MaHHBIX ¥ OMHCATEIbHAS
CTaTUCTUKa», «BepoATHOCTH», «DJIeMEHThl KOMOWHATOpHKH», «BBeneHue B TEOPHIO
rpadoB».
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Copnepxxanune nuHuM «lIperncraBieHne AaHHBIX M ONUCATENbHAs CTAaTHCTHKA»
CIIY>KUT OCHOBOMU 17 (POPMHUPOBAHUSI HABBIKOB pabOThI ¢ MHPOpMAILIMEH: OT YTEHUS U
UMHTEpHpeTalud WH(OpManuu, NpPeACTaBICHHOM B TaliuIax, Ha JAuarpamMmax H
rpadukax, g0 cOopa, MNpPEACTaBICHUS U aHalIM3a JAHHBIX C MCIOJb30BAHUEM
CTaTUCTUYECKUX XapaKTEpPUCTUK CpeAHUX U pacceuBaHus. Pabortas ¢ JgaHHBIMH,
oOyyaromuecsi ydarcsi CUMTBIBATh M HWHTEPHPETHUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MIPOCTEHIIINE TUIIOTE3bI, PA3MBIIUIATH HaJ (pakTopamu,
BBI3BIBAIOIIIUMUA HW3MEHYUBOCTh, W OILICHMBAaTh WX BIUSHUE Ha paccMaTpuBacMbIe
BEJIMYUHBI U TIPOLIECCHI.

NHTYyUTMBHOE NPEACTABICHUE O CIIy4alHOM W3MEHYMBOCTH, MCCIIEI0BaHUE
3aKOHOMEPHOCTEH M TEHJEHUUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOW JUIsl U3yYEHHUS
TEOpUHU BEpOsITHOCTEH. Bosbiioe 3HaueHne UMEIOT MPAKTUYECKHUE 3aJaHusl, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMH MOJIEIISIMH.

[loHsiTHE BEPOSTHOCTH BBOJIUTCS KaK Mepa MpPaBAONOA00Ms CIIy4aifHOTO COOBITHSI.
[Ipu n3yyenum y4ebHOro Kypca 00ydarouecs 3HaKOMSITCS ¢ MPOCTEHIIMMHU METOAaMHU
BBIYHMCIICHUSI BEPOSTHOCTEM B CIy4allHBIX DJKCIEPUMEHTaX C PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU HCXOJIaMU, BEPOSTHOCTHBIMH 3aKOHAMHM, TO3BOJISIOIIMMH CTaBUTh U
pemiath 0oJiee CoKHbIE 3a/1auu. B yueOHbIl Kypc BXOAT HaYaJIbHbBIE PECTABICHUS O
CIIy4ailHBIX BEJIMYMHAX U UX YHCIJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaOIIUXCA  C
MHOK€CTBAMH W OCHOBHBIMHM ONEpPAlMSIMH HAJ] MHOXXECTBaAMH, paccMaTPHUBAIOTCS
npUMepbl TPUMEHEHMs [UJIs pEIIeHUs 3a/ad, a TakKe HCIOJNb30BaHUS B APYIHX
MaTEMaTUYECKUX Kypcax U yu4eOHBIX peaMeTax.

B 7-9 knaccax m3y4aetcst yueOHbIN Kypc «BeposSTHOCTh U CTATUCTUKAY», B KOTOPBIN
BxomaT paszpensl: «lIpencraBmeHue JaHHBIX W ONUCATENIbHAs  CTATHCTHKAY,
«BepoaTrHocTe», «DeMeHThl KOMOMHATOpUKI», «BBenenue B Teoputo rpados».

OOmiee YMCTIO YACcOB, PEKOMEHJOBAHHBIX IJIs HW3Y4YeHHUS Yy4eOHOTO Kypca
«BepostHOCTB 1 cTatucTHKa», — 102 vaca: B 7 kitacce — 34 vaca (1 yac B Heenmo), B 8
kiacce — 34 vaca (1 gac B Henenro), B 9 kiacce — 34 gaca (1 gac B Henenio).

COJEPKXAHUE OBYUYEHUA

7 KJIIACC

[lpencraBicHWe MaHHBIX B BHJE TaONHIl, auarpamm, rpadukoB. 3aroiHEHUE
TAOJIMIl, YTCHUE U MOCTPOCHHE AMarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenue rpaduKoB peajgbHBIX MPOIECCOB. V3BiedueHne WHPOpPMAIMK U3 JUATPaMM |
TaOJINII, UCITOIb30BAHUE U UHTEPIIPETALNS TAHHBIX.
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OnucartenbHas CTaTUCTUKA. CpeaHee apudmeTudeckoe, MeauaHa, pa3max,
HanOoJIbLIEE U HAUMEHbLIEE 3HaUeHHs] HA00pa YMCIOBBIX JaHHbIX. [Ipumepsl cirydaitHoM
U3MEHYHUBOCTH.

CayuaiiHbIi SKCIIEpUMEHT (OIBIT) U CIIy4aiHOe cOObITHE. BEposATHOCTh M YacToTa.
Ponb ManoBeposSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOILIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUU BEPOSATHOCTEN.

I'pad, Bepmnna, pedbpo. Crenensb BepmuHbl. Yuciao pédbep u cymmapHas CTENeHb
BepiuH. [Ipeacrasnenue o cBsizHocT rpada. Lenu m nukiel. [lytu B rpagax. O0xox
rpada (3tepoB nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemenue 3amau ¢
NOMOUIbIO rpadoB.

8 KJIACC

[IpencraBienre TaHHBIX B BUAE TAOJIHI], 1HarpaMMm, TpaduKoB.

MHOX€eCTBO, 2JIEMEHT MHOKECTBA, MOJAMHOXKECTBO. Onepanuu HajJ MHOKECTBAMMU
o0beMHEeHHUE, TMepecedeHue, nomnoHeHue. CBoWCTBa omepanuii HajJ, MHOXKECTBAMMU:
NEPEMECTUTENIBHOE, COYETATENBHOE, pACIPENEIUTENbHOE, BKIOUEH . Vcnoib30BaHne
rpauueckoro MpeACTaBICHUS MHOXXECTB JJI ONUCAHUS pPEalbHBIX IPOIECCOB U
SBJICHUH, IPU PEILICHUH 3a]1a4.

N3mepenue paccemBaHusl JaHHbIX. Jlucrepcuss W CTaHOAPTHOE OTKIOHEHUE
YHICJIOBBIX HA00POB. /lnarpamMma paccerBaHusl.

DneMeHTapHbIe COOBITHSI CitydaiiHOTOo omnbiTa. CiydaifHele coObITHS. BeposTHOCTH
coObITHil. OMNBITBI C PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITUAMH. ClydailHbIN
BbIOOD. CBS3b MEXKIY MAJTIOBEPOATHBIMU M MPAKTUYECKH JTOCTOBEPHBIMU COOBITHSIMU B
IpUpo/ie, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa J€pEBbEB: €AUHCTBEHHOCTh IYTH, CYIIECTBOBAHHE BUCAYEH
BEPIINHBI, CBSI3b MEXIY YHCIOM BEpIIMH W uucioM pédep. [IpaBmiio ymMHOKEHHS.
Pemenue 3amau ¢ moMorsio rpados.

[IpotuBomnonoxueie coobiTus. Jnarpamma Diinepa. OObeIMHEHNE U TTEpECeUCHUE
coObrTuii. HecoBmecTHbie coObITHA. DoOpMyna CIOXKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposITHOCTh. [IpaBmimo ymHOXkeHus. HeszaBucumbie coObitusi. IlpencraBienue
JKCIIEpUMEHTAa B BUJE JepeBa. PelieHue 3agad Ha HaXOXKICHHUE BEPOSTHOCTEM  C
MMOMOIIBIO JIEpeBa CIIy4allHOTrO SKCIIEPUMEHTA, TuarpaMMm Dujepa.

9 KJIACC

[IpencraBnenne MaHHBIX B BHUAE TAOMMIl, AuarpamMm, IpadUKOB, WHTEPIpPETAIUS
JTaHHBIX. UTeHHE ¥ TOCTpOeHKE TaOIHII, JUarpaMm, IpaduKOB MO pealbHBIM JaHHBIM.
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IlepecranoBku u (Qakropuan. CoueTaHus W YUCIO coudeTaHudd. TpeyronbHUK
[lackans. Pemenue 3aayu ¢ MCMOIB30BAHUEM KOMOMHATOPUKH.

I'eometpuueckass BepoATHOCTh. CiayuyallHbII BBIOOp TOYKM U3 (UIYypbl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JyI'H OKPYKHOCTH.

Hcneitanne. Yenex u Heynaya. Cepus ucnblTaHui 10 nepBoro ycmexa. Cepus
ucneiTannii bepuymu. BepostHocTu coObITHIl B cepuu uctibiTaHuil bepHyiu.

CnyuvaiilHass BeJIMYMHA W pacCOpedesIi€eHHE BEpPOSATHOCTEH. MaremaTtuueckoe
OXuJaHue u aucrepcus. [Ipumepsl MaTeMaTHYECKOro OKHUAaHUs KaK TEOPETUYECKOIO
CpeHEero 3Ha4yeHus BEJIMYMHBI. MaTeMaTu4ecKoe 0XXUIAHUE U JTUCHEPCUs CIIyYahHOU
BEJIMYMHBI KYUCJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyum».

[TonsiTue o 3akone GosbIuX yucen. M3mepenne BeposSTHOCTEN C TOMOUIBIO YaCTOT.

Posib n 3HaueHNE 3aK0HA OOJIBIIMX YHCEN B IPUPOJAE U OOIIECTBE.
HPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pPE3yJbTaThl OCBOSHWS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yurare uHOpMaIUIO, TPEACTABICHHYI0O B Ta0iMiiax, Ha JIuarpaMmmax,
HPEACTABIISTh TaHHbBIC B BHIE TAaOJIHII, CTPOUTH TUArpamMMsbl (CTOJIONKOBBIE (CTOIOUATHIE)
¥ KPYrOBbIE) [0 MACCHUBAM 3HAYCHHI.

OnuchIBaTh U UHTEPIIPETUPOBATH PEAIbHBIE YNCIIOBBIE JAHHBIE, IPEACTABICHHBIE B
TabnuIax, Ha JuarpamMmax, rpadukax.

Hcnonp30BaTh 17151 ONMUCAHUS JAHHBIX CTAaTUCTUYECKHE XAPAKTEPUCTUKU: CPEIHEE
apupMeTHIeCKOe, MeIMaHa, HauOoJIbIllee U HAUMEHBIIIEe 3HAYCHUS, pa3Max.

Nmets npeacraBiieHne 0 CrydyaiiHOW M3MEHYMBOCTH Ha MPUMEPax IeH, GU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, MMETh IPEJICTABICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpeameTHBIe pe3yiabTaThl OCBOCHHUS IIPOTpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

W3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIHIO, MPEACTABICHHYIO B BHJIE TaOuII,
auarpaMm, rpauKoB, IPEICTABIATH JAHHBIC B BUE TaOIUIl, AHarpaMM, rpadukos.

OnuchIBaTh TaHHBIE C TIOMOIIBIO CTATUCTUUECKUX MOKA3aTeNe: CpeIHNX 3HAUCHU N
U Mep paccenBaHus (pa3Max, JUCTICPCUS M CTAaHIAPTHOE OTKIIOHCHHE).

Haxoautk 9acTOTHI YMCIOBBIX 3HAUYEHUW M YAaCTOTHI COOBITHM, B TOM YHCJE MO
pe3yJbTaTaM U3MEPEHUM U HAOI0ACHUN.
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HaxonuTe BepOSTHOCTH ClIy4ailHbIX COOBITMII B ONBITax, 3Has BEPOATHOCTH
AJIIEMEHTAPHBIX COOBITUM, B TOM YHCJIE€ B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIU. JE€PeBO CIy4allHOrO JKCIIEPUMEHTA,
quarpamMMbl DWiiepa, YMciIoBas mpsmas.

OnepupoBaTh NOHATHSIMU: MHOXKECTBO, ITOAMHOKECTBO, BBIIIOJHATh ONEPALUA HAJl
MHOXXECTBaMH: OOBEIWHEHUE, IEepeceyeHne, JONOJHEHUE, MEePEUYUCIATh SJIEMEHTHI
MHOKECTB, IIPUMEHATH CBOWCTBA MHOXKECTB.

Hcnonb3oBaTh rpaduyueckoe NpeICTaBICHUE MHOKECTB U CBSI3€H MEXKI1y HUMU IS
OMMCAHMSI IPOLIECCOB U ABJICHHUM, B TOM YKCIIE MIPHU PELICHUH 3a/1a4 U3 APYTUX YUeOHbIX
IIPEAMETOB U KypPCOB.

[IpenMeTHBIC pPE3yJbTAaThl OCBOCHHUS MPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

N3Bnekats u mpeoOpa3oBbIBaTh WH(OOPMAIHMIO, MPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHHUKAX B BUJIE TAOJIUII, AMArpamMM, rpauKoB, MPEACTaBIATh JaHHbIE B BUJIE TAOIHII,
auarpaMm, rpauKoB.

PemaTtes 3amaum opraHu3oBaHHBIM MepeOOpPOM BapHAHTOB, a TaKke c
UCIIOJIb30BaHEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp30BaTh onucaTeNbHbIE XapAKTEPUCTUKHU JIs1 MACCUBOB YMCJIOBBIX JaHHBIX, B
TOM YHCJIE CPEIHHE 3HAYEHUSI U MEPBI pACCEUBAHUS.

HaxonuTe 9acToThl 3HaYE€HUW W YACTOTHI COOBITHS, B TOM YHCIE TMOJB3YSCh
pe3yabTaTaMy IPOBEAEHHBIX U3MEPECHHUIN 1 HAOIIIOICHUH.

HaxoauTe BEpOSATHOCTH CITy4ailHBIX COOBITHIA B M3YYEHHBIX OIBITaX, B TOM YUCIIE B
OTBITAX C PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSMH, B CEPHUSIX UCIIBITAHUN 10
[IEPBOr0 yCIIeXa, B CEpUAX UCIbITAHUN bepHyIuH.

NmeTp npencraBieHue 0 CIy4alHOM BEJIMYMHE U O PACIPENCICHUN BEPOATHOCTEM.

Nmers mpencraBieHWe O 3aKOHE OOJNBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYalHOW H3MEHYMBOCTH W O POJIM 3aKOHA OONBIIMX YUCET B
MPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmeHoBaHue pasgeia KoTHaecTBo OcHoBHOE cofepxKaHue OCHOBHBIE BUJIBI JIEATENBHOCTH 00yYarOIUXCs
(Temsr) Kypca 4acoB
[IpencraBiienye TaHHBIX 7 IlpencraBienye NaHHBIX B OcBauBaTh c1OCOOBI TPEICTABICHUS

taOymmax. [IpakTnyeckue
BBIYHCIICHUS 110 TAOJTUIHBIM
JaHHBIM. VI3BICUCHUE U
WHTEPIPETAINs TaOTMIHBIX
naHHBIX. [TpakTHyeckas
pabora «TalOyuibI».
I'paduueckoe
npe/iCTaBlIeHNE JaHHBIX B
BU/JIE KPYTOBBIX,
CTOJOMKOBBIX (CTOI0YATHIX)
nrarpaMm. Urtenue u
MOCTPOCHHUE TUATrPaMM.
[Ipumepsl
nemorpaduuecKux
JUarpaMM.

[IpakTuueckas pabota

«JlnarpammbI»

CTaTUCTUYECKUX JAHHBIX U YHCIIOBBIX MACCUBOB C
MOMOIIBIO TAOJIUI] U IMarpaMM ¢ UCIIOJIb30BAHUEM
aKTyaJbHBIX ¥ BOKHBIX JaHHBIX (eMorpaduyeckue
JTAaHHbIE, TPOU3BOJICTBO IIPOMBILIIICHHOU U
CEJIbCKOXO3MCTBEHHOM MTPOAYKIINH,
OOIIIECTBEHHBIC U MIPUPOIHBIC SBJICHUS).

H3yuate MmeToabl paboThl ¢ TAOJUYHBIMU U
rpapu4eCKUMU NPECTABICHUIMHU JAHHBIX

C MOMOILBIO U(POBBIX PECYPCOB B X0J1€
MPaKTHYECKUX paboT
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OmnucarenpHast CTAaTUCTUKA

Uucnossie Habopwl. CpeHee
apu(pMeTuyYecKoe.

Menuana unciioBoro Habopa.

OcBanBaTh NOHATHSL: YHCITIOBOM HA0Op, Mepa
ICHTPAJIbHON TCHICHIIUH (Mepa IICHTpa), B TOM YHUCIIC
cpeaHee apupMeTHIECKOe, MeuaHa.

Y CcTOWYHBOCTH MEINAHBI.
[IpakTuueckas pabota
«CpenHue 3HaYCHUS».
HauGonbiiee 1 HauMeHbliee

3HA4YCHUS YUCIIOBOTO Habopa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKHUE JaHHBIE C TIOMOIIBIO
cpenHero apu(MeTHIeCcKoro U MenaHbl. Pemats
3aJa9H.

HN3yyaTs cBOMCTBA CPEIHUX, B TOM YUCJIE C
TIOMOIIIBIO IIUPPOBBIX PECYPCOB, B XOJI€
NPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA. HAUOOJIbIIIEE U
HauMEHbIIIee 3HaYeHUsI YUCIOBOI0 MAacCHBa,
pa3max. PemaTtp 3aa4u Ha BIOOp criocoba
OTMHMCAaHUS TaHHBIX B COOTBETCTBUHU C MIPUPOJIOi
JAHHBIX U TEISIMU UCCIIETOBAHUS

CnyvaiiHast U3MEHUHUBOCTh

CnyvaiiHasg ©3MEHUYUBOCTh
(mpumepsr). YacTora
3HAYEHHI B MACCUBE
JNaHHbIX. [ pynmupoBka.

['ucrorpaMmsi.
[IpakTuueckas pabota

«Cny4aitHasi UBMEHYUBOCTH»

OcBauBaTh NMOHATHSA: YACTOTA 3HAYCHUH B
MacCHBE JaHHBIX, TPYNIUPOBKA JAHHBIX,
ructorpamma. CTpOUTH U AaHAJIM3UPOBATH
TUCTOTPaMMBbI, HOAOMPATH MOIXO SN Iar
rpynnupoBku. OcBauBaTh rpaguiecKkue
IIPEJICTABJICHUS Pa3HbIX BUIOB CIyYalHOU
VM3MEHUYHMBOCTH, B TOM YUCJIE C MIOMOIIBIO
U(POBBIX PECYPCOB, B X0 MPAKTUIECKON pabOTHI
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Brenenue B Teopuio rpados

I'pad, BepiunHa, pedpo.
[Ipencrasienue 3agauu ¢
nomoliieko rpaga. Crenexp
(BaJIGHTHOCTH) BEPILUHBIL.
Yucno pédep U cymmapHast
cTeneHb BepiuH. Llens u

OcpauBaTth noHsATHsA: rpad, BepuirHa rpaga, pedpo
rpada, cTerneHb (BaJCHTHOCTh BEPIIUHBI), IIETb U
11209

OcBauBaTh NOHATHS: TIYTh B Ipade, SIIepoB MyTh,
o0xon rpada, OpUeHTUPOBAHHBIN Tpad.

Pematn 3a/1avIi Ha MOHUCK CYMMBEI CTeICHEH BCPIIUH

k. [yt B rpade.
[IpencraBieHmne 0 CBI3HOCTH
rpada. O6xoxa rpada
(siti1epoB MyTh).
[IpencraBnenue 06
OPUEHTHPOBAHHBIX rpadax

rpada, Ha mouck o6xona rpada, Ha MOUCK MYTEeH B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c1oco0bI IPEICTABIICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSATHOCTEH, IPYTUX
NPEAMETOB C MMOMOIIIBIO TpadoB (KapThl, CXEMBI,
IIEKTPUYCCKHUE LIETH, (QYHKIIMOHAIBHBIC COOTBETCTBHU)
Ha IpUMepax
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BeposTHOCTB M yacToTa
CIIy4allHOTO COOBITHS

City4ailHplil OIIBIT U
CIIy4aifHOE COOBITHE.
BeposTHOCTh M yacToTa
coObITHs. Posb
MaJOBEPOSTHBIX U
NPAKTUYECKU JOCTOBEPHBIX
cOOBITHI B IpUpoOJie U B
oOmrectBe. MoHeTa 1
UrpajgbHasi KOCTb B TEOPUH
BEPOSITHOCTEM.
[IpakTuueckas pabota

«Yacrora BBIMIAJICHUS OpJIa»

OcBanBaTh NOHATHS: CIyYaHBIN ONBIT U CIIy4ailHOE
COOBITHE, MaJIOBEPOSATHOE 51 IIPAKTUYECKHU
JIOCTOBEPHOE COOBITHE.

H3yuyaTh 3HaUMMOCTb MaIOBEPOATHBIX COOBITUI B
NpUpPOJIC U 0OIIECTBE HAa BAXKHBIX NpuMepax (aBapuw,
HECYACTHBIE CIIyYau, 3aluTa IepCOHAIbHON
UHPOpMALINY, TIepeava JaHHBIX).

HN3y4aTs poJib KJIACCUYECKUX BEPOATHOCTHBIX MOJEIEH
(MoHeTa, UrpanbHas KOCTb) B TEOPUHU BEPOSITHOCTEH.
HabaronaTh 1 M3y4aThb 4acTOTy COOBITHI B IPOCTHIX

HKCIIEPUMEHTAX, B TOM YHCJIE C TOMOIIbIO ITU(PPOBBIX
PECYpPCOB, B X0/ TPAKTUUECKON pabOThI

O06001IeHME,

cUcTeMaTHh3alus 3HaHUHI

[IpencraBnenue TaHHBIX.
OmnmcarelbHas CTaTUCTHKA.
BeposaTrHoCTh Cliy4aliHOTO
CcOOBITHSA

IHoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.
PemaTp 3agaum Ha NpeCTaBICHUE U ONUCAHUE

JTAHHBIX C TOMOUIBIO U3YUYECHHBIX XapaKTEPUCTHK.
OO0cy:x1aTh NpUMePbI CITyYaiHBIX COOBITHIA,

MaJIOBEPOSITHBIX U ITPAKTUYECKU JOCTOBEPHBIX
CIIy9aHBIX COOBITHH, MX POJIU B IPUPOJIC U KU3HU
YeJI0BeKa
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OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34

129



denepanbHas pabouas mporpamma | Marematuka. 5-9 kiaccel (0a30BbIi yPOBEHb)

8 KJIACC
HanmenoBanue paziena KoquecTso OcHOBHOE conepxkaHue OCHOBHBIE BU/IbI ACSTEIBHOCTH 00YUAIOLIUXCS
(Temsr) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [IpencraBienue 1aHHBIX.

7 KJacca

OnucarenbHasi CTAaTUCTHKA.
CiyyaitHasi ”3BMEHYUBOCTD.

Cp@}IHI/Ie YUCJIIOBOI'O Ha60pa.

Crnyvaitabie COOBITHSI.
BepositTHOCTH 1 4acTOTHI.
Knaccuueckue monenu
TEOPUU BEPOSITHOCTE:

MOHCTA U UrpajibHasd KOCTb

IHoBTOPATH N3YyUYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMN.

Pemarh 3agaum Ha NpeiCTABICHUE U ONTUCAHUE
JTAHHBIX C TOMOIIBIO U3YUYECHHBIX XapaKTEPUCTHK.
PemaTp 3agaum Ha NpeACTaBICHUE TPYHITUPOBAHHBIX
JAHHBIX U OMKMCAHUE CIyYalHOW N3MEHUYUBOCTH.
Pemiath 3agaum Ha ONpeieIICHUE YaCTOThI
CIIy4alHBIX COOBITHH, 00CYXKIeHHE TPUMEPOB
CIIy4ailHBIX COOBITH, MaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIYYAMHBIX COOBITHH, X
pOJIK B IPUPOJIE U KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHKA.

PaccenBanne maHHBIX

Otkionenus. Jlucnepcus
YHCJIIOBOTO HAabopa.
CranaapTHOE OTKJIIOHEHHE
YHCJIIOBOTO HAabopa.
JlnarpaMmmbl paccenBaHUs

OcBanBaTb NOHATHSI. AUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJIb30BaTh 3TH XaPAKTCPHUCTHUKHU
HJIs OIIMCAaHUA paCCCHUBAHUSA NaHHBIX.

BLII[BI/IFaTb runoTe3nbl 00 OTCYTCTBHH HUJIN HAJIINYHNHU
CBsA3M I10 auarpaMmam paCcCCrBaHUd.

CTpOI/lTb AuarpaMmbl paCCCUBAHUA 110 UMCIOIINMCSA
JaHHbIM, B TOM YHMCJIC C IIOMOIIbIO KOMIIBXOTCPA
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MHuoxkecTBa

MHoxecTBO, MOJIMHOKECTBO.
Onepaiuu Hax
MHO>KECTBaMU.
00bEeIMHEHHE,
nepecevyeHue, I0MOJTHEHUE.
CaolicTBa onepanuii Haj
MHOKECTBaAMU.
MIEPEMECTUTENIHHOE,
codeTaTenbHoe,
pacnpenenuTeIbLHOE,
BKiTrOueHus. ['paduueckoe
MPEJICTABICHUE MHOMXECTB

OcBauBaTb NOHATHS. MHOXECTBO, 3JICMCHT
MHOXXECTBA, ITIOAMHOXCECTBO.

BbInoJHATH onepanuu HaJl MHOKECTBAMU:
00beIMHEHUE, TIepeceUYeHre, JTOMOJTHEHUE.
Hcnoab30BaTh CBOKWCTBA: EPEMECTUTENBHOE,
COYETATENBHOE, PACTIPEAETUTENBHOE, BKIOUEHHUS.
Hcnoab3oBaTh rpaduyeckoe npecTaBicHUe
MHOECTB MPU ONUCAHUU PEATBHBIX MPOLIECCOB U
SIBJICHUH, TIPY PEIICHHUH 3a]1a4 U3 IPYTUX YIYCOHBIX
MPEIMETOB U KypPCOB
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BeposaTHOCTS CitydaitHOTO

COOBITUSA

DNIeMEHTapHbBIE COOBITHSI.
CrnyvaitHbie COOBITHS.
bnaronpusrctByromue
3JIEMEHTapHbBIE COOBITHSI.
BeposiTHoCTH COOBITHIA.
OnpITHl ¢ PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITUSIMU.

Crny4aiinbIii BEIOOD.
[IpakTuueckas pabota

«OnpITHI C

OcBanBaTh NOHATHSL: DJIEMEHTAPHOE COOBITHE,
clly4ailHoe cOObITHE KaK COBOKYITHOCTb
0JIarONPUSATCTBYIOIINX 2JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOKHBIE 3JIEMEHTapHBIE COOBITHS.
Pemrars 3a1a4u Ha BBIYMCIICHUE BEPOSATHOCTEN
COOBITUH 10 BEPOSTHOCTSM DJIEMEHTAPHBIX COOBITHI
CJIy4alHOTO OIIbITA.

Pemiarb 3a1a4mn Ha BBIYMCIICHUE

BEPOSITHOCTEH COOBITHH B OMBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU, B TOM YHUCJIE C MIOMOIIbIO

PaBHOBO3MOXHBIMH
KOMITBIOTEPA.
3JIEMCHTapHBIMU
IIpoBoAUTH U M3YYaTh ONBITHI C
COOBITHSAMU»

PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU
(c UCTONIb30BaHUEM MOHET, MTPATIbHBIX KOCTEH,
JIPYTHUX MOJIENICH) B XO/€ MPAKTUICCKOW pabOThI
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Brenenue B Teopuio rpados

Jepeso. CBoiicTBa AepeBa:
€IMHCTBEHHOCTD Iy TH,
CYLLIECTBOBAHUE BUCSYEU
BEPIIHUHBI, CBA3b MEXKIY
YUCJIOM BEPUIMH U YHUCIIOM
pé6ep. IIpaBuino yMHOXKEHUS

OcBanBaTh NOHATHS: JIepEBO Kak rpad O6e3 1ukKiIa,
BUCSYAsi BeplIMHA (JIMCT), BETBb JIEpPEeBa, MyTh B
JiepeBe, TMaMeTp JIepeBa.

H3y4yaTh cBOlCTBA JiepeBa: CyNIECTBOBAHUE BUCSIUCH
BEPIIMHBI, ¢IUHCTBEHHOCTh MYTH MEXIy IBYMsI
BEPILIMHAMH, CBSI3b MEIKIY YHCIIOM BEPIIMH U YUCIOM
péoep.

PemaTh 3a1a4u Ha MOUCK M MEPEUUCICHUE My TeH

B JIEPEBE, OMpPEICICHUE YHCIIa BEPIIUH Wik pedep

B JiepeBe, 00X07 OMHAPHOTO JepeBa, B TOM YHCIIE C
NpUMEHEHUEM TPaBUIIa YMHOKEHUS

Crnyuaiinble COOBITHS

[IpoTuBOIONIOKHOE COOBITHE.
Huarpamma Dinepa.
OObeauHEeHNUE U TIEpeceUCHUE
cobpIThii. HecoBMecTHBIC
cobpiTus. dopmyna
CJI0’KEHUSI BEPOSTHOCTEM.
[IpaBuin0 yMHOXEHHUS
BEPOSITHOCTEU. Y CIIOBHASI
BEpOSATHOCTH. HezaBucumele

OcBanBaTh NOHSATHSI B3aUMHO TIPOTUBOTIOJIOKHBIC
COOBITHS, OTIepallUK HaJl COOBITUSMH, OOBEAMHEHUE U
nepeceueHre coObITHH, nuarpamma Didepa (Diaepa—
BeHHa), COBMECTHBIE H HECOBMECTHBIE COOBITHSI.

H3y4aTh TEeopeMbl O BEPOSITHOCTH 00bETUNHCHHUS
IBYX COOBITHI (POPMYIIBI CITOKCHUS BEPOSTHOCTEH).
PemaTtp 3a1a4u, B TOM YUCIIe TEKCTOBBIC 33/1a4H

Ha OIPEJICIICHUE BEPOSITHOCTEH 0O TMHCHUS U
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coObrtus.  IlpencraBnenue
CIIy4alHOI'0 DKCIIEpUMEHTA
B BHJIE JIepeBa

NepeCceueHrs COOBITUI C MMOMOILBIO YUCIOBOU MPSAMOH,
auarpamm Disepa, GopMyIIbl CIIOKEHUS
BEPOSITHOCTEM.

OcBamBaTh  NOHATHSA.  MPABWIO  YMHOXEHUS
BEPOSTHOCTEN, YCIIOBHAS BEPOATHOCTH, HE3aBUCHMBIE
COOBITHS IEPEBO CIIyYalHOTO OIbITA.

H3yuaTsb cBoiicTBa (Onpe/eneHus) He3aBUCHMBIX
COOBITHH.

Pemiath 3agaum Ha ONpe/ICIICHUE U UCIIOJIB30BAHKE
HE3aBUCUMBIX COOBITHIA.

PemiaTs 3aga4u Ha MOKWCK BEPOSATHOCTEH, B TOM

qUCJIC YCJIIOBHBIX, C HCIIOJIb30BAHUCM JCPCBA
cnyqaﬁﬂoro OIIbITa
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O000111eHME,

CUCTEMAaTHU3aIlMI 3HAHUU

[IpencraBnenue TaHHBIX.
OnucarenbHasi CTATUCTHKA.
I'pader. BepositTHOCTB
CIIy4aliHOTO COOBITHSI.
DneMeHThl KOMOUHATOPUKHU

IHoBTOpPATH U3YyUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHMH.

Pemrarb 3a7a4u Ha PEACTABICHUE U ONIUCAHUE
JIAHHBIX C MOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.

PemaTs 3agauu ¢ npumenenuem rpados. Pemarb
3aJa4M Ha HAXO0KJICHHE BEPOSITHOCTHU CIIyYalHOTO
COOBITHSI TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIHA,
B TOM YHCJIE B ONBITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMU. PemaTs 3agauun Ha
HaXO0XJEHUE BEPOATHOCTEH OOBEAMHEHUS U
nepecedeHus COObITHI, B TOM UHCIIE HE3aBUCUMBIX, C
UCIOJIb30BAaHUEM IpaQUUECKUX NPEICTABICHUN U
JIepeBa CIIy4anHOT O OIIBITA.

Pemarp 3agaum Ha nepeynCICHUE
KOMOMHaui (d4ucia mepecTaHoBOK, Yncia
COYCTAHMIA), Ha HAXOXJICHHE BEPOSATHOCTEH
COOBITHH ¢ MPUMEHEHUEM KOMOMHATOPUKH, B
TOM YHCJIE C UCIOJIB30BAHUEM TPEYTrOJIbHUKA
ITackans

OBILEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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9 KUIACC
OcHOBHOE conepxkaHue OCHOBHBIE BU/IbI ACSTEIBHOCTU 00YHAIOLIUXCS
HaumenoBanue paznena KonudectBo
(TembI) Kypca 9acoB
[loBTOpEHUE Kypca 4 [IpencraBienue 1aHHBIX. IMoBTOPATH H3yUYEHHOE U BHICTPAUBATDH CUCTEMY
8 Kki1acca OmnmcarenbHas CTaTUCTHKA. 3HaAHUMH.

Omnepanun HaZl COOBITHSIMU. Pemarh 3a1a4u Ha NPEACTABIEHUE U OIKMCAHUE

HezaBucumocTs coObITHIA JAHHBIX.

PemaTp 3agaumn Ha HAX0XXAECHHUE BEPOSTHOCTEN
O00BEITUHEHUS U TIepeceUeHUsi COOBITUH, B TOM YHUCTIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM Irpad) MueCKUX
MPEJICTABICHUM U IepeBa CIIy4ailHOTO OMBITA.
Pemarp 3a7aum Ha nepeyncCICHUE

KOMOMHanui (d4uciia mepecTaHoBOK, Yncia
COYCTAHMI), HA HAXOXKICHHE BEPOSATHOCTEH
COOBITHH C MPUMEHEHUEM KOMOMHATOPHKH, B

TOM YHCJIE C UCIOJIb30BAHUEM TPEYTrOJIbHUKA
ITackans
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DneMeHThl KOMOUHATOPUKHU

ITepecranoBku. daxropual.

Coueranuns 51 YUCIIO
coyertaHuil. TpeyrojbHUK
[Tackass. [IpakTnueckas
pabota «Bpraucnenue
BEPOATHOCTEN c
UCITOJIb30BaHUEM

OcBanBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIIOPSAOUYCHHAs Tlapa, TPoka 00ObEKTOB,
NepecTaHoBKa, (hakTopuall yucia, CoueTaHue, YUciao
COYETaHUM, TpeyroabHukK [lackas.

Pemrars 3aga4u Ha epeyncIIieHUE

YIIOPSAOYEHHBIX Map, TPOEK, IIEPEUUCIICHUE
MIEPECTAHOBOK W COYETAHUM BJIEMEHTOB Pa3JIMYHBIX
MHOKECTB.

KOMOMHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOIUI»

PemraTh 33124 Ha IPUMEHEHHE YKCIIa COUYETAHNI

B anrebpe (CokpaliéHHOE YMHOXEHHE, OHHOM
HeroToHa).

Pemiath, mMpUMeEHsisi KOMOWHATOPHKY, 3aJa4yd  Ha

BBIUMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJIICKTPOHHBIX TAOJIHI] B X0JI€ TIPAKTUUECKOM pabOThI

['eomeTpurueckas

BEPOSITHOCTD

I'eomeTpuueckas
BEepOSATHOCTh. Ciiy4ailHbIi
BBIOOP TOYKM U3 PUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3
JyTU OKPY>KHOCTHU

OcBauBaTh MOHATHE TEOMETPUUECKON
BEpOATHOCTHU. PemiaTes 3a1a4m Ha HAX0XK/ICHUE
BEPOSITHOCTEH B OMBITAX, MPEJCTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYI'OJIbHUKA, KPYTra, OTPE3Ka WIN AyTH
OKPY>KHOCTH, YHACIIOBOTO MPOMEXKYTKA

137



denepanbHas pabouas mporpamma | Marematuka. 5-9 kiaccel (0a30BbIi yPOBEHb)

Hcnerranusa beprynnu

HcneiTanue. Ycnex u
Heyaaua. Cepus
VCTIBITAHUH J10 TIEPBOTO
ycnexa. Mcrnbiranus
bepnymnu. BepostHocTn
coOBbITHII B cepuu
ucnslTauui beprym.
[IpakTuueckas pabota
«HcnpITanus

bepnyin»

OcBauBaTh NOHATHS. UCIIBITAHUE,
3JIEMEHTAPHOE COOBITUE B UCIIBITAaHUH (YCIIeX U
HeyJla4a), CepUs UCIBITAHUHN, HACTYIUICHUE
NIepBOro ycrexa (Heyaadu), Cepysi HCIIbITAaHUH
bepHynnu. Pemiarhb 3aa4m Ha HAX0XKJICHUE
BEPOSITHOCTEN COOBITHI B CEPUU UCIIBITAHUM J10
IIEPBOI0 YCIIEXa, B TOM YHUCJIE C IPUMEHEHUEM
(GbopMyJIBI CyMMBI TEOMETPUYECKON TPOTPECCHH.
Pemiats 3a1a4n Ha HAX0XKJAECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUH B CEpUU UCTIBITAHUIN
bepHymu, Ha HaAXO0XKIEHNUE BEPOSITHOCTH
ONPENEIEHHOIO YUCIIa YCIIEXOB B CEPUU UCIIBITAHUN
bepnymnm.

HN3yuaTh B X0/1€ NPAKTH4eCKO padoThlI,

B TOM YHCJIE C MOMOIIBIO IUPPOBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTH B CEPUU HCIIBITAHUN
bepnyiun
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CiyyaiiHasi BeIMYMHA

CiyyaiiHasi BeIMYMHA U

pacnpenesieHue BEPOSITHOCTEN.

MareMaTuueckoe 0XKuJaHue U
JIUCIIEPCUS CIIyYalHOU
BEJIMUUHBI. [Ipumepsl
MaTeMaTHYECKOTO OKUJaHUS
KaK TEOPETUUYECKOTO
CpEIHEr0 3HAYECHUS
BCJIMUMHBEI.

Ilonsarue o 3akoHE OOIBIINX
yucen. Ismepenue
BEPOSITHOCTEN C TTOMOIIBIO
yacToT. [I[pumMeHenne 3akoHa
OOJIBIINX YHCET

OcBONTH NOHATHSA: ClIy4aliHas BEIMYNHA, 3HAUCHHE
CIIy4allHOM BEJIMYUHBI, PaCIIpPEIEICHUE BEPOSITHOCTEN.

M3yuyathb U 00CyKI1aTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIyYaiHBIX BEIMYHH (POCT, BEC
YEJI0BEKA, YUCIIEHHOCTh HACEJICHHUS, IPYTUe
M3MEHUYMBBIE BEJIMYMHBI, pACCMATPUBABIINECS B
Kypce CTaTHCTHUKH), MOJICIbHBIX CIyYalHBIX BEJIHYHH,
CBSI3aHHBIX CO CAy4YailHBIMHU OmbITaMK (OpocaHue
MOHETBI, UTPATTLHON KOCTH, CO CIy4ailHBIM BEIOOPOM U
T. IL.).

OcBanBaTh NOHATHS: MATEMATUUECKOE OKUIAHHE
CJIy4yallHOW BEJIMYMHBI KAK TEOPETUUECKOE CPETHEE
3Ha4YE€HUE, JUCIIEPCHUs CIIy4YallHON BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YHCIOBOTO Habopa.

Pemiath 3agaum Ha BBIYMCIIEHUE MAaTEMATUYECKOTO
OXKUJIaHUA U JUCTIEPCUU JTUCKPETHOU CIIYYaWHOU
BEJIMYMHBI 110 3aJAHHOMY PacCIpeEICHUI0, B TOM
YHUCIIe 3a/]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMHU.

3HAKOMHMTBHCS C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEH HEKOTOPBIX PACIIPEACIICHUM, B TOM YHCIIE
pacnpeaeneHus ClIy4aiHON BEJIMYNHBI €YK CIIO0
YCIIEXOB» B CEPUU HCIBITaHUN bepHyn.
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HN3yyath 4acTOTYy COOBITHS B OBTOPSIOIIMXCS
CJIy4alHBIX OMBITaX KaK CIyYalHYIO BEIUYUHY.
3HAKOMHTBCS C 3aKOHOM OOJIBIIHX uncel (B hopme
BepHysuin): nipu OOJIBIIIOM YHCIIE ONBITOB YacTOTA
COOBITHS OJTU3KA K €r0 BEPOSTHOCTH.

Pemath 3agaum Ha U3MEPEHUE BEPOATHOCTEH C
MOMOIIBIO YacTOT. O0CYKAATh POJIb 3aKOHA
OOJBIITUX YKCEN B 000CHOBAHUHM YaCTOTHOTO
METOJIa U3MEPEHUS BEPOSATHOCTEH.

OO0cy:x1aTh 3aKOH OOJIBIIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHYECKOW YCTOMUHNBOCTH B U3MEHUYMBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIUX YHCEN B IPUPOAE U
B )KU3HU YeJIoBEeKa

O060011eHEe, KOHTPOJIb

10

[IpencraBienre NaHHBIX.
OmnmcarelbHas CTaTUCTHKA.
BeposaTtHoCTh Cliy4aliHOTO
CcOOBITHS. DIEMEHTHI
koMOuHaTopuku. Ciy4yaiiHbie
BEIIMYUHBI U PaCIpeICIICHUS

IHoBTOPSATH U3YyYEHHOE U BHICTPAUMBATH CUCTEMY
3HAHUMU.

Pemarp 3agaum Ha NpeCTaBICHUE U ONUCAHUE
JTAHHBIX.

Pemats 3a1a4m Ha HAXOXKJACHUE BEPOSITHOCTEMN
COOBITHIA, B TOM YHCII€ B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHIIMH,
BEPOSITHOCTEN 00BbEAMHEHUS U TIEpeCeUeHUs
COOBITHIA, BBIYUCIISITH BEPOSITHOCTH B OTIBITAX C
CEpUSAMU CITyYalHBIX UCTIBITAHUI
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OBUIEE KOJIMYECTBO
YACOB 11O
[TPOIPAMME
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