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@enepanpHas pabouass mporpamMma Mo ydeOHOMY TmpeaMeTy «MareMaTukay
(6a3oBbIN ypoBeHb) (mpeameTHas oOnacTh «MaTeMatnka ¥ HH(pOpMaTHKa») (lanee
COOTBETCTBEHHO — ITPOrpaMMa 0 MaTeMaTHKE, MaTEMaTHKa) BKIFOYAET MOSCHUTEIHHYIO
3alHCKY, COJAep)KaHWe OOY4YEeHHs, IIaHHUpyeMble DPE3yJbTaThl OCBOCHHUS MPOTPaMMBI
110 MaTeMaTHKe, TEeMaTHIECKOE TJIAaHNPOBAHHE.

NNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Marematuke njsi oOywaromuxcs 5-9 kmaccoB pazpabortana
Ha ocHoBe ®I'OC OOO. B mporpamMe mo MareMaTHKE YYTEHbI WUJIEHM WU TOJOXKECHUS
Konnenmuu pa3Butus MmaTeMaTudeckoro oopasoBanus B Poccuiickoit denepanumu.

[TpenmeToM MaTeMaTHKH SBISIOTCS QyHIAMEHTAIBHBIE CTPYKTYPBI HAIIIETO MUPA —
MPOCTPAHCTBEHHBIE (OPMBI W  KOJMYECTBEHHBIC OTHOMICHHS (OT TPOCTEHIIHX,
YCBaMBAaEMbIX B HETIOCPEICTBEHHOM OIIBITE, /IO JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX IS
pPa3BUTHS HAYYHBIX M NPUKIATHBIX Hjaei). MaremaTuueckue 3HAHUSI 00ECIEYMBAIOT
MMOHMMAaHUE MPUHIMIOB YCTPOMCTBA M UCIOJB30BAHUS COBPEMEHHON TEXHUKH,
BOCHPUSATHE W  HMHTEPIPETALUIO COUUAIBHOM, SKOHOMHUYECKOW, MOJUTHYECKOMN
uH(OpMaIKU, MaI0T BO3MOXKHOCTH BBITIOJHATh PACUEThl W COCTABISATH AJTOPUTMBI,
HAXOJIUTh W IPUMEHSTH (POPMYIIBI, BIAJACTh MPAKTUYECCKUMH TPUEMAMU TEOMETPUUECKIX
U3MEPECHU M TIOCTPOCHUH, YUTaTh WHOOPMAIUIO, MPEJCTaBICHHYIO B BHUJEC TaOJIHII,
auarpaMM W TpaduKOB, JKUTh B YCIOBUSAX HEONPEACIEHHOCTH U TOHHUMATH
BEPOSITHOCTHBIN XapaKTep CIydalHbIX COOBITUH.

N3yuenue marematukd GOpMHUPYET y OOYYAIOIMIMXCS MaTeMaTHYEeCKUN CTHIIb
MBIIICHHUS, TPOSIBISIONIMNACA B ONMPECIEHHBIX YMCTBEHHBIX HaBbikax. OOydaroruecs
OCBaMBAalOT TakKWe NPUEMBI M METOAbl MBIIUICHUS, KAaK HWHIAYKIUS W JACAYKUUs,
000011IeHre ¥ KOHKpETHU3aIus, aHallu3 U CHUHTE3, KIacCU(UKAIUsi M CUCTEMaTH3aIlHS,
abctparupoBanne u aHanorus. OObEKTh MATEMATUYECKUX YMO3AKIIIOUCHHM, TIPaBUIa UX
KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXAHHW3M JIOTHYECKUX IMOCTPOSHUN, CIOCOOCTBYIOT
BbIpabOTKE yMeHUsI (OpMYIUPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKACHHS, TEM
CaMbIM DPa3BHUBAIOT JIOTMYECKOE MbIIUICHHE. M3ydeHue MareMaTukud OOecreunBacT
dbopMHpOBaHUE AITOPUTMHYECKONW KOMITOHEHTBHI MBINIJICHUS M BOCIUTAHUE YMEHHM
NEHUCTBOBaTh IO  3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBaTbh M3BECTHBIE W
KOHCTPYHPOBaTh HOBbIE. B mporiecce perieHus 3aj1ad — OCHOBOM yUeOHOM JeATeIbHOCTH
Ha YpOKaX MaT€MAaTUKH — Pa3BUBAIOTCA TBOPUECKASI U MPUKIIATHAS CTOPOHBI MBIIIJICHUS.
OOyuenune wMareMaTuke JaéT BO3MOXKHOCTh pa3BUBATh y OOyYaroOnIMXcs TOYHYIO,
panMoHAIbHYI0 W HHGOPMATUBHYIO pedb, YMEHHUE OTOUpaTh HauOoJiee MOIXOJSIINe
S3BIKOBBIC, CHMBOJIMYECKHE, TparuecKue CpeICTBA JUIsl BRIPAXKEHUS CYKICHUN U

HArJISTHOTO UX MTPEACTABIICHHUS.

[Ipn u3ydyeHUM MaTEMaTUKW OCYIIECTBIISICTCS OO0Iee 3HAKOMCTBO C METOAaMu
MO3HAHMS JEUCTBUTEIBHOCTH, MPEACTABICHUSAMHU O MPEIMETE U METOAAX MATEMAaTHUKH,
UX OTJIMYMU OT METOJIOB APYTUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUSI MAaTEeMaTUKH JIJI PELICHUs] HAYUYHbBIX U MPUKJIAIHBIX 3a]1a4.
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[IpuopureTHbiMu 1eNsIMU OOy4YeHUsT MaTreMaTthke B 5-9 Kiaccax SBISIOTCS:
dbopMHpoBaHUE TIEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUN (YHUCIIO, BETMYHUHA,

reomMeTpuyecKas durypa, nepeMeHHas, BEPOSITHOCTb, byHKIINA),
00€eCleynBaIIMX  MPEEMCTBEHHOCTh U NEPCHEKTUBHOCTh  MAaTeMaTU4YeCKOIo
o0pa3oBaHMs 00YYaIOIINXCS;

noJBeJiIcHue OOydarloluxcsi Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTHKU M OKPYKAlOUIEro MUpa, MOHUMAaHUE MAaTEMaTUKH KakK YacTH
oO1Iel KyJIbTyphl YEJI0BEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHbIX M TBOPYECKHUX CIIOCOOHOCTEH oOydarouiuxcs,
MO3HABATENIbHON AKTUBHOCTH, MCCIEOBATEIbCKUX YMEHUN, KPUTHUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YyUEHUI0 MaTEeMATHKU;

dopmupoBanre (QYHKIMOHAIBHOM MaTeMaTUYeCKOM TIpPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBJICHUS MAaTEMAaTUYECKUX MOHITHI, 0OBEKTOB M 3aKOHOMEPHOCTEUB
pEaNbHBIX JKU3HEHHBIX CHUTYyallUSX M TPU HM3YYCHUH APYTHX Y4YEeOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBUCHUMOCTEH UM 3aKOHOMEpPHOCTEH, (OpMyJIuMpoBaTh HX Ha S3bIKE
MaTEeMaTUKH M  CO37aBaTh MAaT€MAaTHUYECKHE MOJENH, MPUMEHSATh OCBOCHHBIM
MaTeMaTU4YeCKHil  ammapar g pEelleHUs PAKTUKO-OPUEHTHUPOBAHHBIX  3aj1ad,
MHTEPHPETUPOBATH U OLICHUBAThH MOJYyYCHHbBIE PE3YJIbTATHI.

OcCHOBHBIE TUHUU COJIEPKaHUS MPOrpaMMbl IO MaTeMaTuke B 5—9 kimaccax: «Hucna
U BBIUKCIEHUS», «AnreOpa» («Anredpanueckue BBIPAKEHUSN», «YPaBHEHUS U
HEpaBEHCTBaY), « DyHKIUNY, «['eomeTpus» («I'eomeTpuueckue GUTypsl U UX CBOMCTBAY,

«3MepeHue reoMeTpuuecKux BeJIMUUH»), « BeposiTHOCTh U cTaTucThKa». [laHHbIE
JIMHUU Pa3BUBAIOTCS MapajlielbHO, Ka)Jash B COOTBETCTBHM C COOCTBEHHOW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYTOii, @ B TECHOM KOHTAKT€ U B3aUMOJICHCTBUMU.

CopeprkaHue nMporpaMMbl [0 MaT€MAaTHKE, paclpeeaEéHHOe MO rogam o0y4yeHus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUIUAILHBIM
BOIlpocaM  oOydarornuecs  oOpamaiduch  HEOJHOKpPATHO,  YTOOBI  OBJIAJCHHUC
MaTE€MaTUYECKUMH TOHSATUSIMU M HABBIKAMHM OCYLIECTBIISUIOCH TOCIEOBATEIbHO H
MOCTYIATEIbHO, C COOJIIOJICHHEM TPUHIIMIIA TMPEEeMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIIOYAJIUCh B OOILIYyI0 CHUCTEMY MAaTEMATHYECKUX MPEACTAaBICHUA O00ydarommxcs,
pacmupsst v yriryouss e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO marematuika SIBISETCS 005S3aT€IbHBIM YUE€OHBIM
MpeJIMETOM Ha YPOBHE OCHOBHOro oOuiero oopaszoBanus. B 5-9 kmaccax maremaruka
TPaJULIMOHHO U3y4YaeTCs B paMKax CIEAYIOIUX y4eOHBIX KypCOB: B 5—6 Ki1accax — Kypca

«MaremaTtukay, B 7-9 kmaccax — KypcoB «AnreOpa» (BKJIIOYas 3SJIEMEHTHI
CTaTUCTUKUA W Teopuu BepositHoctel) u «l'eomerpusi». [Iporpammoil mo maremaruke
BBOJIUTCSI CAMOCTOSITENIbHBIN yU4eOHBIN Kypc «BeposiTHOCT U CTaTUCTUKAY.

OO6miee 4yuCiIO0 YacoB, PEKOMEHJIOBAHHBIX JUIsl M3YyYEeHHUs] MAaTeMaTHKu (0a30BBIi
YPOBEHb) HAa YpPOBHE OCHOBHOTO 001Iero oOpazoBanus, — 952 yaca: B 5 knacce — 170
gacoB (5 yacoB B HeJeno), B 6 kiacce — 170 gacoB (5 yacoB B HeJeno), B 7 kiacce —204
yaca (6 yacoB B Hejeno), B 8 kiacce — 204 gaca (6 yacoB B Hezelno), B 9 knacce — 204
yaca (6 4acoB B HEJEINIO).
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IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHMUSA

N3ydeHne MaTteMaTUKU Ha yPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HAIPaBIECHO
Ha JOCTI)KEHUE OOYYaIOIUMUCS JMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB OCBOCHHUS YUEOHOTO MIPEeAMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOEHUSA  MPOrpaMMbl IO  MaTEMAaTHKE
XapaKTEPU3YIOTCA:

1) maTpuoTnyecKoe BOCIUTAHME:

IPOSIBIICHUEM HHTEpeca K NPOUUIOMY M HACTOSAILIEMY POCCHMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JOCTHUKEHUSM POCCUUCKUX MAaTEMaTHKOB U POCCUUCKOMN
MaTeMaTHYeCKOM IIKOJIbI, K HMCIOJb30BAHUIO 3THUX JOCTIKEHUH B APYTUX HayKax U
OPUKJIAJAHBIX cPepax;

2) rpaxjaaHcKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S3aHHOCTEN rpakIaHUHA U Pean3aliu ero mpas,
OpEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PaA3IUUYHBIX
CTPYKTYP, SIBJICHUH, IPOLEAYp IPaKIaHCKOIr0 0011ecTBa (HaIpuMep, BbIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHIO ASTHYECKHX MpOOJIEM, CBS3aHHBIX C MPAKTHUECKUM
OPUMEHEHUEM JOCTH)KEHHM HAyKH, OCO3HAHMEM Ba)XHOCTU MOPAIbHO-3TUYECKUX
IPUHIIUIIOB B I€SITEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE YYacTM€ B pEUICHUM MPaKTUYECKUX  3ajaad
MaTEMaTUYECKOM  HANpaBICHHOCTH, OCO3HAHWEM BaXXHOCTM  MAaTEMAaTHYECKOIO
oOpa3oBaHMsi Ha TPOTSHKCHHHM BCEH IKU3HHM Ui YCIENTHOW TpodecCHoHaIhHOM
NEeSTENbHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOECHUEM HHIMBUAYAIbHONW TPACKTOPUU OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY W OCTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTHYSCKUX OOBEKTOB, 3aJad, PCIICHHH, pacCyXJICHUH, YMEHHUIO BHJCThH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 TO3HAHMS:

OpUEHTAIUEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPECTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YEJIOBEKa, MPUPOABI M OOIIECTBa,
MOHMMAaHUEM MaTEMaTUYECKON HAYKHU Kak c(pepbl 4eIOBEUECKOMN IEATeIbHOCTH, ITAIlOB
e€ pa3BUTUS M 3HAYMMOCTU JUIS Pa3BUTHS [MBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MaTeMAaTUYEeCKON KYJIbTYypOW KaK CPEICTBOM IO3HAHUS MHPA,
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OBJIaACHHUCM HpOCTCfIIIIHMH HaBBIKaMH I/ICCJIG,Z[OBaTeHBCKOﬁ JACATCIbHOCTH,

6) puznueckoe BocnMTAaHWE, (OPMUPOBAHHE  KYJIbTYPbI  310POBbS W
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO IPUMEHSATh MaTEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUs 3/10pOBOTrO 0Opas3a >KM3HMU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEXUM
3aHSATHI U OTAbIXA, peryisipHas (pU3nvecKas akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKA
peduiekcuy, MpU3HAHUEM CBOEro IpaBa Ha OHIMOKY M TaKoro e IpaBa JApPYyroro
YeJI0BEKa;

7) 3K0J10rMYecKoe BOCIIUTAHUE:

OpHEHTalell Ha MPUMCHCHHE MaTEeMaTUYECKUX 3HAHWUW I pelieHUs 3a1ad B
00JIaCTH COXPAHHOCTU OKPY>KaIoIlel Cpeibl, MIIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKU UX
BO3MOXKHBIX TIOCJEACTBUNA JJIs OKpYXKAroled Cpeabl, OCO3HAHUEM TIJI00aJIbHOIO
XapakTepa SKOJOTUYECKHUX MPOOJIeM U MyTel UX PelIeHUs;

8) aganTanus K U3MEHSIIOIMMCH YCJIOBUSIM COLMAIBLHOM U PUPOAHOM Cpe/ibl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHSIX HEONPEAEIEHHOCTH, IMOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTHUECKYIO AESATENbHOCTh, B TOM 4YHCIIE YMEHHE
YUHUTBCS Y APYTUX JIOAEH, MpUoOpeTaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTHX;

HEO0OXO0AMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Kclie (POPMYITUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh e(PULNUTHI COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BHUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALUIO, BOCIPUHMMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIE PELICHUS
U 1ecTBuUs, GOPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIbIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbTate ocBOEHUS IPOrpaMMbl IO MATEMATHKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHusi y oOyuaroiierocs O0yayT cOpMUpPOBaHbI METANPEIMETHBIC PE3YJIbTaThI,
XapaKTEPHU3YIOIIUECS] OBIAJICHUEM YHUBEPCATbHBIMH TO3HABATEIBLHBIMU JIEHCTBUSIMH,
YHUBEPCAIbHBIMH  KOMMYHHUKATHUBHBIMH  JICHCTBHSIMH M YHUBEPCAIbHBIMH
PETYISTUBHBIMU JACHCTBUSMU.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUS
ba3oBble Jornueckue qeHCTBHUA:

BBISIBIISAITH M XapPAaKTEPU30BATH CYIIECTBEHHBIC IPU3HAKK MAaTEMaTHYECKHUX
0OBEKTOB, TOHATHH, OTHOIIEHUH MEXAY IMOHITHSIMH, (POPMYIUPOBATH OIpPEIACICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIA MpPHU3HAK KJIacCU(UKAIIUM, OCHOBAHUS JIA
0000ITIeHNS B CpaBHEHUS, KPUTSPUH TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHHUMATh, (POPMYJIUPOBATH U TPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEILHbIC
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U OTpHUIIaTeNIbHbIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISIT MaTEMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TMPOTHUBOPEYUS B
dakTax, MaHHBIX, HAONIONCHHWSIX W YTBEPKACHHSIX, TMpeiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JIeJIaTh BBIBOJIbI C UCIIOIB30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIFOYEHHU M, YMO3AKIIFOUEHUN 110 AaHAJIOTHH;

pa30upaTh JOKa3aTeabCTBAa MATEMATHUYECKMX  YTBEPXKACHUN (MpsAMble U
OT MPOTUBHOIO), TMPOBOJUTH  CAMOCTOATEIIBHO  HECIOXXHBIE  JOKa3aTeIbCTBA
MaTeMaTH4eCKuX (paKTOB, BBICTpAMBATh apPryMEHTAIMI0, TPUBOIUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHO0CO0 pellleHus] y4eOHOUM 3aiaun (CpaBHUBATh HECKOJIBKO BApUAHTOB
penieHus, BIOUpaTh Hanboliee MOAXOAIUN C YUETOM CAMOCTOSITEIBHO BBIACIICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTebCKeE I€MCTBUS:

WCIOJIb30BaTh BOINPOCHl KaK HCCJIEAOBATEbCKUI MHCTPYMEHT IIO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], GPUKCUPYIOIIUE TPOTUBOpEUUE, TPOOIEeMy, CAMOCTOSITETLHO
yCTaHaBJIMBaTh UCKOMOE W JaHHOE, (hOPMHUPOBATh THUIIOTE3y, apTyMEHTHPOBATH CBOIO
MTO3UIINIO0, MHCHHE;

MPOBOJAUTH 1O CAMOCTOSITEILHO COCTABJICHHOMY ILJIAHY HECJIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIeCKOT0 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOMH;

CaMOCTOSITeTbHO  (hOopMyIMpoBaTh O0OOOIIEHUSI W BBIBOJLI IO pe3ysibTaTaM
IPOBEAEHHOTO HAOJFOJACHHUS, MCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BRIBOJOB M O00OIICHUI;

MPOTHO3UPOBATh BO3MOKHOE Ppa3BUTHE MPOIECCAa, a TaKXKe BBIJBUTaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanmeii:

BBISIBIIAITh ~ HEJOCTATOYHOCTh M M30BITOYHOCTH  MH(POpPMALIMHU,  JAHHBIX,
HEOOXOMMBIX JJIsl PEIICHHUS 3a]1a4H;

BbIOMpaTh,  AHAJIM3UPOBATH,  CHUCTEMATHU3UPOBaTh U  WHTEPIPETHUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHS,

BBIOMpATH (hOpPMY TIpeICTaBICHNUSI HHPOPMAILIUU U WLTIOCTPUPOBATH pelliaeMble
3a7a4M CXeMaMH, JruarpaMMaMu, HHOU rpauKoii 1 MX KOMOMHAIMSIMH,

OLIEHMWBATh HAJAEKHOCTHh MH()OPMAILIUU TTO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIEM
WK ¢(HOPMYITMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHMKaTHBHBIC YHUBEpPCaJIbHbIC YYeOHbIEC 1eiiCTBHSA:

BOCIIPUHUMATh U (POPMYIMpPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBHUSMH U
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO TOYKY 3pPEHHUS B YCTHBIX
Y IMCbMEHHBIX TEKCTAaX, JAaBATh IMOSACHEHUS IO X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh
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NOJTyYEHHBIN PE3yJIbTaT;

B XOAc OOCYXIEHHUS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXAAEMON TEMBI,
po0JieMbl, pelaeMoil 3a1auu, BbICKA3bIBATh WJEH, HALCJIEHHbIE HAa MOMCK PELICHMS,
COMOCTAaBIIATh CBOM CYXJIEHHUA C CYXICHUAMH JIPYTMX YYacTHUKOB JHMaiora,
oOHapyXHUBaTh Pa3IM4YMe U CXOACTBO MO3UIIMI, B KOPPEKTHON (opme (popMyInupoBaTh
pa3HorIacusi, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YyJIbTaThl PEIICHHs 3aJa4yd, JKCIIEPUMEHTA, HWCCIEI0BAHMS,
IPOEKTa, CaMOCTOSITEJIBHO BbIOMpPATh (opmMaT BBICTYIUIEHUS C YYETOM 3ajaad
NpEe3eHTalUU U 0COOEHHOCTEN ayIUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYILECTBA KOMAaHHOW U MHIANBUYAIbHON paOOThI
IPU PEIICHUU YYEOHBIX MaTeMaTHUECKHX 3a/1a4;

OPUHUMATh LEJb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH OPTraHU3ALNIO
COBMECTHOH paboThl, pacnpeaessaTh BUIbl paboT, 10roBapuBaThCs, 00CYK1aTh MPOLECC
U pe3ynbTar paboTsl, 0000I1aTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padoThl (0OCykaeHHs, OOMEH MHEHHIMH,
MO3TOBbIE IITYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YaCTh pabOThI U KOOPJUHUPOBATH CBOU
JEUCTBUA C APYTMMH YWiIEHAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/Ja B OOMIMIA
OPOAYKT IO KPUTEPHSIM, CPOPMYIUPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBUSL.

PerynsiTuBHble YHUBepPCcAJIbHbIE YUeOHbIE JeiiCcTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBJISATH IUIAH, aJrOPUTM pELICHUs 3aJadyu (WIM €ro 4acTh),
BBIOMpaTh CHOCOO peIIeHHS ¢ Y4E€TOM MMEIIIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMeHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C y4ETOM
HOBOH MH(pOpMaIuu.

CaMOKOHTPOJIb:

BJAQ/IETh CIOCO0AaMU CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yibTara
pelIeHns: MaTEMaTUYECKOM 3a/1auu;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTHb IIpU pELICHUU 3a7ayH,
BHOCUTh KOPPEKTUBBI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENIHCTB, HAWJEHHBIX
OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa JACSATEIBHOCTU TIOCTABICHHON LEIU H
YCJIOBUSIM, OOBSCHATh MNPUYUHBI JOCTUKEHUS WA HEIOCTUXKEHHS IIeJIM, HAXOIUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE PE3YNBTATBl OCBOEHHUS MPOTPaMMBbI 10 MAaTE€MAaTHUKE MPEICTaBICHBI
10 ToAaM 00y4eHHUS B CIICAYIOIIUX pa3zesiax MPorpaMMbl B paMKax OTIEIbHBIX YUeOHBIX
KypcoB: B 5—6 kinaccax — Kypca «MaTtemaTtuka», B 7-9 kinaccax — KypcoB «Auredpay,
«I"eomeTpust», « BEpOATHOCTB U CTATUCTUKAY.
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IMNOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU LIEIAMU OOy4YeHUsI MaTeMaTuke B 5—0 Kiaccax SBISIOTCS:
poJioJbKeHrne GOpMHUPOBAHUS OCHOBHBIX MaTeMaTUYECKHX TMOHATHH (YHCIIO,
BEJIMUMHA, TreoMeTpuueckass Qurypa), 0OeCHeYuBaAIOIIUX MPEEMCTBEHHOCTh W

NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa3oBaHus 00yHArOIINXCS;

pa3BUTHE WHTEIJICKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEW O0O0yYaromuxcs,
MO3HABATEIbHON AaKTUBHOCTH, MCCJIENOBATEILCKUX YMEHHM, WHTEpeca K HU3YUYCHUIO
MaTE€MaTUKHU;

MojABE/ICHUE OOYyYalIMXCsl Ha JOCTYMHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KalOIEro MUpa;

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTEMAaTHYECKOW TPaMOTHOCTH: YMCHHUS
pacno3HaBaThb MaTE€MaTHYECKHE OOBEKTHI B PpEANbHBIX JKU3HEHHBIX CHUTYalUsX,
INPUMEHSITh OCBOCHHBIC YMEHHS JUIsl PEHICHUS MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIIPETUPOBATh IMOJIYUYCHHBIE pe3yJbTaThl W OIEHHWBATh HMX HAa COOTBETCTBHUE
IIPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHUM COJIEpXKAaHUS Kypca MaTeMatuku B S5—6 Kiaccax —
apudmMeTHUecKasi U TEOMETPUYECKasl, KOTOPbI€ Pa3BUBAIOTCS TMapasuiesIbHO, Kaxas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAaKO, HE HE3aBUCHMO OJHA OT JIPYToi,
a B TECHOM KOHTaKT€ W B3auMoOJeHCTBUM. Takke B Kypce MaTreMaTUKH MPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU ajreOpbl U ONMUCATEIbHONU CTaTUCTUKH.

Wzydyenne apudMeTHYECKOro Marepuaja HAYMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUM O HATypaJbHBIX YMCIIAX, MOJYYEHHBIX HA YPOBHE HaUalIbHOT'O OOIIETro
oOpazoBanus. [Ipy 3TOM COBEpPUICHCTBOBAHME BBIYUCIUTENBHOM TEXHUKA U
dbopMUpOBaHHE  HOBBIX TEOPETHUECKMX  3HAHUW  COYETACTCI C  Pa3BUTHEM
BBIYMCIIUTEIILHON KYJBTYpbl, B YAaCTHOCTH C OOY4YE€HHEM MPOCTEHIINM MpueéMam
NPUKUJIKK W OILIEHKM PE3YJbTaTOB BBIUKCICHUN. H3ydeHHe HaTypallbHbIX YHCEl
MPOJIOIKAETCA B 6 KJIacce 3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPUH IETUMOCTH.

Havano uzydyenusi OObIKHOBEHHBIX U JIECATUYHBIX JpOOEH OTHECEHO K 5 Kiaccy. ITo
NEePBbIM ATAll B OCBOCHUH APOOEH, KOr/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
HNOHATUSAMU TeMbl. [Ipy TOM paccMOTpeHre OOBIKHOBEHHBIX ApOoOei B OJIHOM 00BEME
MPEAMIECTBYET U3YUCHHIO ACCATUIHBIX IPOOCH, UTO 1EeJIECO00Pa3HO C TOUKH 3PEHUS
JIOTUKH W3JIOKEHUSI YMCIIOBOW JIMHUU, KOT/Ia IIpaBujia JEHCTBUM C IECATUYHBIMU
IpOoO0SIMUA MOXHO O0OOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMHM BBIIOTHEHUS JEHCTBUN
C OOBIKHOBEHHBIMHU JIPOOSMHU. 3HAKOMCTBO C JCCATUYHBIMU APOOSMU PACIIUPUT
BO3MOYHOCTH JIJIs1 TOHUMaHUs 00YyYarOIIMMUCS TIPUKIATHOTO IPUMEHEHUS HOBOM
3aMUCH MPU U3YYEHUU JIPYTUX TMPEIMETOB U MPU MPAKTUYECKOM HCIOJIH30BAHUHU.
K 6 xnaccy oTHecéH BTOpOM ATan B U3y4eHUH APOOEi, I/1e MPOUCXOIUT
COBEPIIICHCTBOBAHKE HABBIKOB CPABHEHUS U TIPEOOPa30oBaHus ApOoOEH, OCBOCHHUE HOBBIX
BBIYUCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIICHUH, B TOM YHCIIC
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3HAUYEHUH BBIPAKEHUU, COJEPKAIIUX W OOBIKHOBEHHBIE, U JECATUYHBIE ApOOH,
YCTaHOBJICHHUE CBSI3€H MEXKITy HUMH, PACCMOTPEHHE MPUEMOB PEIIEHHUS 3a71a9 Ha TPOOH.
B nauarne 6 kiacca mpouCXOoJAUT 3HAKOMCTBO C TTOHSITUEM MPOILICHTA.

Oco0eHHOCTBIO U3YUYEHUS MOJIOKHUTEIIBHBIX U OTPULIATEIBHBIX YUCEIT SIBISIETCSI TO, UTO
OHM TaK)K€ MOT'YT pacCMaTPUBATHCS B HECKOJIBKO ATaroB. B 6 kiiacce B Havaie U3y4eHUs
TeMbl «[lonoxuTensHbie U OTpULIATENbHBIC YK CIIa» BblaenseTcs noareMa «Llenbie unciay,
B paMKax KOTOpPOW 3HAaKOMCTBO C OTPHULATEJIbHBIMM YHCIAMH U JICUCTBUIMU
C TIOJIOKUTENIbHBIMU U OTPUIIATENIbHBIMU YHCIAMHU [IPOUCXOUT HA OCHOBE COJIEPKATEIBHOTO
M0J1X0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIMXCS MPAKTUYECKU
CO BCEMHM OCHOBHBIMHU IMOHATHSIMU TE€MbI, B TOM YHCIIE MU C MpaBUJIaMU 3HAKOB
IIPU BBITIOJTHEHUU apuUPMETUUECKUX JeUCTBUM. 3yueHne paloHaibHBIX YUCET Ha 3TOM He
3aKOHYUTCS, a OyZeT MPOJI0JIKEHO B Kypce anreopsl 7 Kiacca.

[Ipy o0Oy4yeHMM pEIIEHHIO0 TEKCTOBBIX 3ajJady B 5—6 Kjaccax HCHOJb3YIOTCS
apudpmeTnyeckue npuémsl pemeHus. [Ipu orpaboTke BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIaccaX pacCMaTPUBAIOTCA TEKCTOBBIE 3aJ]a4M CJICIYIOIINX BUJIOB: 3a/1a4M HA JBUKEHHUE,
Ha YacTH, Ha MTOKYIIKHU, HAa pabOTy U MPOU3BOAUTEILHOCTD, HA TIPOIICHTHI, HA OTHOIIECHUS
u nponopuuu. OOyyaronuecs 3HAKOMSATCS ¢ MpUEMaMU pEIIeHUs 3ajad rmepedopom
BO3MOKHBIX BapHaHTOB, y4aTcsi paboTaTh ¢ mH(poOpMaiuei, mpeJacTaBieHHOl B Gopme
TaOJIUI] WK JUArpaMM.

B nporpamme ydeOHOro kypca «MaremaTuka» MNpeaycMOTpeHO (GopMupoBaHUE
MPOIEIEBTUUECKUX alreOpanvecKux MpecTaBiIeHu. bykBa Kak CHMBOJI HEKOTOPOTO
yucjia B 3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTEIEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO MCIOJB3YETCS MPEXKIAE BCEro I 3alucH OOIIUX
YTBEPXKICHUN U MPEJI0KEHUH, POpMyJ1, B YACTHOCTH J1JI1 BBIYHUCIEHUSI TEOMETPUUYECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEISD) YUCIIA.

B nporpamme yueOHOro Kypca «MaremaTukay MpelCTaBieHa HarJsiAHas
reoMeTpHsi, HaIlpaBJICHHAas Ha pa3BUTHE OOPA3HOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs, U300PA3UTENHHBIX YMEHUN. DTO BAXKHBIN ATall B U3yYCHUH T€OMETPHH,
KOTOPBIM  OCYIIECTBIIAETCS HA  HAIVSIAHO-NIPAKTUYECKOM  YpPOBHE,  OMUpPAETCs
HAa HarJIAIHO-O0pa3HOe MbIIUIeHHe oOy4Jaromuxcs. bonbpmias ponb  oTBOAMTCS
MPAKTUUYECKOMN NIEITEIIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOAeIupoBanuto. O0yuaronmecs
3HAKOMSITCS C T€OMETPUYECKUMH (UTypaMH Ha IJIOCKOCTH W B MPOCTPAHCTBE, C UX
OpOCTEUIIMMU  KOH(PUTYpalusMu, ydaTcs u300paxaTb HUX Ha HEJIMHOBAHHOW U
KJIeT4yaTol Oymare, pacCMaTpuUBaIOT MX IPOCTEe cBoiicTBa. B mporecce u3ydeHus
HATJIATHOM T€OMETPUH 3HAHUA, MOJYyYCHHBbIE OOYJaIOMMMUCS Ha YPOBHE HadalbHOTO
o01ero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY TUTaHy B 5—6 Kj1accax M3y4aeTcsi UHTETPUPOBAHHBIN MPEIMET
«MaremaTrka», KOTOPBIA BKIIOYACT apU(METUUECKH MaTepual W HalJISIHYIO
TEOMETPUIO, a TaK)KE MPOIEICBTUUCCKUE CBEJCHUS U3 alareOphl, SJIEMEHThI JIOTUKUA U
Hayaja OMucaTeIbHON CTATUCTUKHU.

OO611ee YuCI0 4acoB, PEKOMEHI0BAHHBIX JIJI U3yYeHUs MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 yacoB B Hefien0), B 6 kiacce — 170 gacoB (5 4acoB B HEJCIIO).
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COIAEPKAHUE OBYUEHUSA
5 KIIACC

HarypaJjbHble YHC/Ia M HYJIb
Hatypanenoe wuymcno. Psa nHatypansHbix uucen. Yucno 0. M3o0paxkenue

HaTypaJIbHBIX YHCEN TOUKAMU Ha KOOPJIMHATHOU (YUCTIOBOM) MPSIMOIA.

[lo3urmonHass cucremMa cyucieHus. Pumckas HyMepauuss Kak IOpuUMep
HETMO3UI[MOHHOM CUCTEMBI cUuciaeHus. [lecaTuunas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypajbHBIX 4YHCEJ, CPAaBHEHHUE HATYpPaJIbHBIX YHUCENI C HYJIEM.
CrniocoOs1 cpaBHeHUs. OKpyTIeHUE HATYPAIbHBIX YUCEIL.

CnoxeHue HaTypallbHbIX YMCEJ, CBOMCTBO HYJIS MPU CIOXKEHUH. BbhlunTaHue Kak
nencTBre, o0paTHOE CIIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YHCEN, CBOWCTBA HYJS U
CAMHMIIBI TIpU YMHOXEHUHW. JlemeHue Kak JeiicTBue, 0OOpaTHOE YMHOXKEHHIO.
KomnoneHTsl neicTBui, cBsI3b Mexay HUMH. [IpoBepka pe3ynbTaTa apuMEeTHIECKOTrO
nevictBusi. IlepeMecTUTeNbHOE M COUYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS H
YMHOXEHUS, PACIPEEIUTEILHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3zoBanue OyKB I 0003HAYEHUS! HEM3BECTHOT'O KOMIIOHEHTAa M 3alKCH
CBOMCTB apu(METUUECKUX JACHUCTBUH.

JenuTenu u KpaTHbBIE YKCla, Pa3JIOKEHHEe Ha MHOUTENH. [IpocThie U cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJabHBIM IOKa3aTeleM. 3alliCh YKCIIA B BUJIE CYMMbI Pa3psiAHbIX
cllaraeMblIX.

YucnoBoe BbIpaKCHHE. BhIUMCIEHNE 3HAYEHHUI YHCIIOBBIX BBIPAXKEHUH, MOPSIIOK
BBIMIOJTHEHUS JE€UCTBUN. lcnonb30BaHWE MpPU BBIYUCICHUSX MEPEMECTUTEIBHOIO M
COUYETATEJIBbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXXEHHS, PACHPEAEIUTEIBHOIO
CBOWCTBA YMHOXKECHHUSI.

Apodu
[IpencraBienre o ApoOU Kak CIOcoOe 3amucy 4acTh BedWuruHbl. OOBIKHOBEHHBIE

npobu. [lpaBuibHBIE W HempaBuWibHbIE IpoOu. CMemaHHas APoOb, MPEACTABICHHE
CMEILIaHHOW ApoOW B BHUJE HEMPABUIBLHON JPOOM U BBIJEICHUE IIEJOM YacTH YHuclia
U3 HeNpaBWIbHOW apodu. M3o0pakeHue npoOelt TOYKaMH Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO aApoOu. Coxpamienue npoOeit. [lpuBengenune apodu K HOBOMY
3HamMeHaren. CpaBHeHUE ApOOeH.

CrnoxeHrue W BBIYMTAHHE JpoOei. YMHOXKEHHE W JeleHue ApoOei, B3auMHO-
oOpaTHbie TpoOu. HaxoxkaeHue 4acTu 1eaoro v 1ejioro mo ero 4acTu.

Hecarnunas 3amuck npobeit. IlpeacraBineHue aecATUYHOM JpoOU B BHJIE
O0OBIKHOBEHHOU. M300pakeHue NecATUYHBIX APOOEH TOYKaAMU Ha YHCIOBOM MPSMOM.
CpaBHeHHE IECATUYHBIX JpOOEi.

Apudmernueckure AEUCTBUS C ACCATUYHBIMU IpoOsiMU. OKPYIIICHHE IE€CITUUHBIX
TpooOeit.
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Pemienne TekcTOBBIX 33124

Pemiennie TekCcTOBBIX 3a7ad apudmeTnyeckuM crocoOoM. PelieHune J0orHUecKux
3ama4. PemeHne 3amad mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB. Mcmonb3oBaHue
P PEIICHUU 3a]1a4 TaOJIUI] U CXEM.

Pemenue 3anay, copepkaiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, II€HA, KOJHMYECTBO, CTOMMOCTh. EJIMHHUIBI W3MEPEHHS: MaCCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBSI3b MEXKy €IUHHUIIAMU U3MEPECHUS
Ka)KJI0M BEJIMYNHEIL.

Perrenrie OCHOBHBIX 3a7a4 Ha APOOH.

IIpencraBiieHre JaHHBIX B BHJIC TAOIHI], CTOJI0YATHIX THArPaAMM.

Harasiainas reomerpust

Harnsinaele npencraBieHus o urypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jy4, yTOJ1, JIOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTou. [IpsmMoit, oCTpbIi, Tymou
Y Pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METPUYECKHE EOUHULBI JIUHBL. [[IMHA JIOMaHOW, NEPUMETP
MHOT'OYroJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
IPsIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM uuciae Ha kierdyatoil Oymare. [loctpoenue
KOH(UTYpaIHiA U3 9aCcTeH IPSMOM, OKPYKHOCTH Ha HEITMHOBAHHOW U KJIETYATOU Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB NMPSAMOYTOJIbHUKA, KBAIpaTa.

[Inomanes  OpsIMOYrojJpHUKA  H MHOT'OyTOJIbHUKOB, COCTABJICHHBIX W3
OpsIMOYTOJIbBHUKOB, B TOM uHcie (uryp, u300paXEHHBIX Ha KieTtdaTod Oymare.
EnuHunb! uamMepeHus Mmiomaim.

Harnsignele npeacTaBieHHs O TPOCTPAHCTBEHHBIX (PUTypax: NPSAMOYTOJIbHBIN
napajenenunen, Kyo, MHOrorpaHHukd. M300pakeHne mpocTelinx MHOTOTPaHHUKOB.
Pa3zBépTku kyOa u napaenenunena. Co3gaHue Mojieieii MHOTOIpaHHUKOB (U3 Oymard,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUAIIOB).

O0BEM PSAMOYTOJIBHOTO Mapajuienenumnena, Kyoa. Enuuunel nusmepenus oobEMa.

6 KJIACC

HartypanbHblie yncia

Apupmernueckre JEHCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMH YHCIAMHU.
UuciioBble BBIPAKEHUS, MOPSAOK ACHCTBUM, UCIOJIb30BaHUE CKOOOK. Mcrmosib3oBaHue
IIPU  BBIYHCICHUAX IIEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKEHHS U
YMHOXEHUS, PACIPEACIIUTEIBHOIO CBOMCTBA YMHOXEHUA. OKpYyTJIEHHE HATypalbHBIX
YHCEIL.

Jlenutenu v KpaTHbIE YMCia, HAMOOJBIUN OOIINI JEIUTENh U HAUMEHBIIIEe o0IIIee
KpaTHoe. JIenuMOCTh CyMMBI U ITPOU3BEACHUS. JleleHne ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHHe JIpoOei.

CpaBHeHue u ymnopsaounBaHue apoOeil. Perienue 3agay Ha HaXO0XACHHE YacTH OT
HEeJIoro M 1LeJoro mo ero 4actu. J[poOHoe uMciIo Kak pe3yJbTaT JeJICHHS.
[IpeacraBnenue aecITHUHONW ApOOM B BHJE OOBIKHOBEHHOH APOOM M BO3MOXKHOCTH
IPEICTaBICHUs OOBIKHOBEHHOW ApOOM B BUIE JecATHYHON. [lecsTmuHble ApoOH U
MeTpuueckasi cuctemMa Mep. Apudmernueckue IEHCTBUS U YHUCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JECATUUYHBIMH JIPOOSMHU.

OtHouenue. Jlenenue B JaHHOM OTHoleHud. Macmra0, nponopuus. [Ilpumenenue
MIPONOPUMU NPU PEIIEHNUN 3a]1a4.

[lonsiTue mpoueHTa. BpruuciieHne MpOLEHTa OT BEJIMYMHBI M BEJIMYMUHBI MO €€
OpOLEHTY. BpIpakeHHe MNPOIEHTOB JAeCATUYHBIMM JpoOsimMu. Pemenune 3amau
Ha IPOLEHTHI. BripaxkeHne OTHOIIEHUS! BETUYHMH B MPOLEHTAX.

IHonoxuTeNbHBIE H OTPULATEIbHBIE YHCIA

[TonoxurenbHple W oTpuLarelbHble uucna. Llenple uyncna. Mopynbs 4ucina,
reoMeTpuyecKas HHTepIpeTanus MoayJis yncia. M3o0paxeHue uncen Ha KOOpAUHATHON
npsiMmoi. YucioBble mpoMexyTku. CpaBHeHHE uHcen. ApupMETHUECKHE IeHCTBUS
C NOJIOKUTEIbHBIMA M OTPULIATEIIbHBIMHA YHACIIAMH.

IIpssMoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTU. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abciucca u opauHaTa. [locTpoeHue Touek M (QUryp Ha KOOpAUHATHOM
IUIOCKOCTH.

bykBeHHbIE BBIPAKEHUSA

[TpumeneHne OyKB [UIsl 3allMCH MAaTEMAaTHMYECKUX BBIPAXKEHUN M TPEATIOKEHUH.
CpoiictBa apupmMeTrnyeckux JAecTBHL. bByKBEHHbIE BBIPAKEHUS U YHCIIOBBIC
NOJACTAHOBKU. DYyKBEHHBIE pAaBEHCTBA, HAXOXKJACHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynsl, GopMmynbl mepUMeTpa W IUIOMIAAU MPSMOYTrOJbHHKA, KBajapara, 00bEMa
napajjiesienunena u Kyoa.

PemmeHne TeKCTOBBIX 33124

Pemenrie TeKCTOBBIX 3ada4 apu(METHUCCKHM criocoOoM. PereHue JIormdeckumx
3a1a4. Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BAPHUAHTOB.

Pemenue 3agay, copepxaimx 3aBUCUMOCTH, CBSI3bIBAOIINX BEJIUYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSTHUE, IIeHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOIUTEILHOCTD, BpeMs, 00BbEM
paboThl. EnquHuIlbl M3MEpeHUs: Macchl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBsI3b MEXYy €AMHULIAMA U3MEPEHUS KaXK/I0M BEJTUYUHBI.

Pemenune 3amay, CBSA3aHHBIX C OTHOIICHHWEM, MPONOPIHUOHATBHOCTHIO BEJIIMYMH,
MPOIICHTAMHU; PEIIIEHHE OCHOBHBIX 3a/1a4 Ha IPOOH U MPOIICHTHI.

OueHka W TpUKUAKA, OKpyrieHue pe3ynbrata. (CocraBieHue OYKBEHHBIX
BBIPKEHUH 10 YCJIOBHUIO 3aJ1a4H.

[IpencraBieHre JaHHBIX C TOMOIIBIO Tabiui, u jauarpamm. CrojgOdaTsie
JWarpaMMbl: YTEHHE U TOCTPOEHHE. UTEHUE KPYTOBBIX JUArpaMM.
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Harnsiainas reomerpust

Harnsinaele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YETBIPEXYTONBHUK, TPEYTOJbHHUK, OKPY’KHOCTD,
KPYT.

B3anMmHOe pacnosnokeHue ABYX MPSMbIX Ha TUIOCKOCTH, MapaJUIeIbHbIE MPSIMBIE,
NEepIEHINKYJIIpHbIE NpsiMble. I3MepeHne pacCTOAHUI: MEXIY IBYMsI TOYKaMH, OT TOUKHU
110 TPSIMOiA, IJIMHA MapLIpyTa Ha KBaAPATHOU CETKE.

N3mepenne U MOCTPOCHHE YIVIOB C IIOMOLIBK  TpaHcCroprupa. Buusl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBIN, TYIOYTrOJbHBIA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUI. YeThIPEXYTOJIIBHUK, IPUMEPHI YETBIPEXYTOIBHUKOB. I IpsIMOYTrOJIbHUK,
KBaJpaT: MCIOJb30BaHUE CBOWCTB CTOpPOH, YIJOB, jAuaroHaiei. W3o0paxeHue
reOMEeTpUUeCKUX (GUTyp Ha HEIMHOBAHHOM Oymare C HCIOJb30BaHUEM LIHUPKYII,
JUHENKH, yroibHUKa, TpaHcnopTupa. [locTpoenus Ha kietyaToil Oymare.

[lepumerp MHOroyronapHuka. [loHsTHE TUIOMATU (DUTYPBI, €TUHUIBI U3MEPEHUS
wiomanu. [Ipubnmwkénnoe n3mepenue miomaan Guryp, B TOM 4YUCIIE Ha KBaJpaTHON
cetke. [IpubnmxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, IJIOIIA1 KpyTa.

CuMmMeTpus: LIEHTpajbHasA, OCEBasl U 3epKaJIbHASI CAMMETPHH.

[TocTpoenne cuMMETPUYHBIX UTYD.

Harnsanele npeacTaBieHus 0 pOCTPAHCTBEHHBIX (PUTypax: mapasuienenume, Kyo,
npu3Ma, TupamMuaa, KOHyC, IWIHHIP, map U cpepa. N3o00paxxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOIOTPAHHUKOB, IMJINHAPA U KoHyca. Co3naHue Moaenen
MPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, NpoOBOJIOKH, IJIACTUIIMHA U APYTUX MATEPUAIIOB).

[Tonarne o0BEMaA, enuHMIBI H3MepeHHs o0béma. OOBEM NIPAMOYTOIBLHOIO
napajienenunena, Kyoa.

INPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yJbTaThl OCBOEHUST NPOrpaMMbl Y4yeOHOro Kypca K KOHILY
oOydeHus B 5 Kiacce:

Yucsia v BbIYMCTIEHUSA

[ToruMaTe W MPaBWIBHO YHOTPEOJSITH TEPMHUHBI, CBS3aHHBIE C HATYPaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YIOPSJA0OYMBATH HATypaJIbHBIC YKCJIA, CPABHUBATH B MPOCTCHIIHMX
CiTy4asix OOBIKHOBEHHBIE IPOOH, NECATUIHBIC TPOOH.

COOTHOCUTDH TOUKY Ha KOOPJUHATHOM (YMCIOBOI) MPSIMOIl C COOTBETCTBYIOIIUM €
YHUCIIOM M U300pa)kaTh HaTypajbHBIE YHCIIa TOYKAMH Ha KOOPAMHATHOW (YHUCIOBOIN)
MIPSMO.

BeimonHATE  apudMeTHYeCKUe JCHCTBHUS ¢ HATypaJlbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMU APOOSMU B MTPOCTEUIIINX CITydasiX.

BoINoONHATE TPOBEPKY, MPUKUJIKY PE3YyJIbTaTa BHIYUCICHHM.

OxpyTsaTh HATypalbHBIC YHCTIA.
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Pemienne TekcTOBBIX 33124

Pemiatb TekcTOBBIE 3ajlaud  apuPMETHUYECKUM CHOCOOOM U C TOMOIIbIO
OpraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3agauu, cogepxamye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCT,
BpEMSi, pacCTOSIHUE, 11€HA, KOJIUYE€CTBO, CTOUMOCT.

Hcnonp30BaTh KpaTKWE 3alUCH, CXEMBbI, TaOJIMIIbI, 0003HAYEHUS MPU PEUICHUU
3aj1a4.

[Tosb30BaThC OCHOBHBIMHM E€IWHUIIAMU W3MEPEHUSA: II€HBI, MACChl, PACCTOSHHUS,
BPEMEHHU, CKOPOCTH, BBIPAYKATH OJHU €IMHULIBI BEJIMUUHBI YEPE3 IPYTHE.

N3BnekaTh, aHAIM3UPOBATh, OICHUBATH HWHGOPMAIIUIO, MPEICTABICHHYIO B
Ta0auIe, Ha CTOJN0YATOM AuarpaMme, WHTEPIPETUPOBATH MPEICTABICHHBIC IaHHEBIE,
VCIIOJIb30BATh JAHHBIEC MPU PEIICHNUN 3a]1a4.

Harusanas reomerpus

ITonp30BaThCA r€OMETPUUECKUMH MOHATUAMMU: TOUKA, IIPSAMAsi, OTPE30K, JIyd, YIroJl,
MHOT'OYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpUMEpbl OOBEKTOB OKPYXKAIOIIEr0 MUpa, HMEUmMX Qopmy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYK) C YIJIJaMHM: BEpIIMHA CTOPOHA,
C MHOTOYT'OJIbHUKAMH: YTOJ, BEPIINHA, CTOPOHA, IUArOHAJb, C OKPYKHOCTBIO: PaJuyc,
TUAMETP, LEHTP.

N300pakath W3ydeHHbIE TeOMETpUYECKre (PUTyphl HA HETMHOBAHHOW M KJIETYATON
OyMare ¢ MOMOIIBIO IUPKYJIS ¥ THHEHUKH.

Haxomute mivHBI OTpPE3KOB HENMOCPEACTBEHHBIM HW3MEPEHHEM C IOMOLIBIO

JIMHEWKHU, CTPOUTH OTPE3KU 33JaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOI0 pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajgpaTa Uil MX
IIOCTPOECHMS, BBIYMCIICHUS IUIOIIAIA U IEPUMETPA.

Beluncnare mnepuMerp U IUIOWIA[Ab KBajapara, MOpsIMOYrojibHUKA, (Uryp,
COCTABJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM Ynciie PUTyp, N300paKEHHBIX HA KIETYATON
Oymare.

ITonb30BaThbCd OCHOBHBIMHM METPUUYECKMMHU E€IUHHUIIAMH WU3MEPEHUS JJIMHBI,
IJIOIIA/IA; BBIPAKATH OJTHUA €IMHULBI BETUYUHBI Uepe3 APyTHE.

PacnioznaBaTth mapamienenunesn, KyO, MCIOIL30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUS MMapasuieienuiea, Kyoa.

Boruucnate 00b€M  KyOa, mMmapajuienenuiena 1o 3aJaHHbIM — HU3MEPEHHSM,
M0JIb30BAThCS €AMHUIIAMHU U3MEpPEHUs 00bEMA.

Pemiate HecCHOXHBIE 3aauM  HA U3MEPEHUE TEOMETPUYECKHUX  BEJIUYUH
B MMPAKTUYECKUX CUTYaALIHSIX.

18



denepanpHas pabouas nporpamma | Marematuka. 5—9 kimacchl (0a30BbIi yPOBEHB)

[IpeameTHble pE3yNbTAaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 6 kJacce:

Yuciia 1 BBIYUCTCHUS

3HaTh W TOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JWYHBIMM BHAAMU YHCEI U
crocobamMu MX 3alucH, MEePexXoJuTh (€CIM 3TO BO3MOXHO) OT OJHOM (popMBbI 3amucu
4ypciia K Ipyrou.

CpaBHUBATH U yHIOPSIIOYUBATH 1IEJIbIE YHCIIa, OOLIKHOBEHHBIE U JACCATUYHBIE IPOOH,
CpPaBHUBATh YMCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BrITIoNHATh, coueTasi yCTHbIE M TMCbMEHHbBIE TPUEMBI, apUPMETHIECKUE IEHCTBUS
C HATypaJIbHBIMM W IEJIBIMA YHUCIaMU, OOBIKHOBEHHBIMH U JECATHUYHBIMHU JPOOSIMHU,
IIOJI0KUTEJIbHBIMU U OTPULIATEIIbHBIMU YU CIIAMH.

BpuncnsaTh 3HaUYE€HUS YHCIIOBBIX BBIPAXKEHUM, BBITOIHATh NPUKUAKY U OLIEHKY
pe3yibTaTa BBIYUCIICHHM, BBINOJNHATh MPEOOpPa30BaHUS  YHUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOMCTB apu(METUICCKUX JEHCTBUH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIMM € YHCIIOM U
n300paxaTh YUCIa TOUKAaMU Ha KOOPJIMHATHOW MPAMOM, HAXOIUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJBHOM CUCTEME KOOPJAUHAT C KOOPAMHATAMH 3TOU
TOYKHU.

OKpyTISATH 1eJIbIe YUCa U IeCATUYHBIE APOOH, HAXOIUTh TPUOTUKEHUS YUCEIL.

YuciaoBble U 0yKBEeHHbIE BHIPAKEHUSA

[lonumate W ynoTpeOJATh TEPMUHBI, CBS3aHHBIC C 3alUCHIO CTETNICHUW 4YHUCIA,
HAaXOJWTh KBaJpaT W KyO 4YHCIA, BBIYUCIIATH 3HAYCHHUS YHCIIOBBIX BBIPAKCHUH,
COJIEpIKAIUX CTEIICHMU.

ITonp30BaThCA MpU3HAKAMU JIEIUMOCTH, PACKJIAJbIBATh HATYpPAJIbHBIE 4YMCIIA Ha
MPOCTHIE MHOKUTEU.

[Tonp30BaThCsA MacITAOOM, COCTABJISITH MPOMOPIIUU U OTHOIIEHUS.

Hcnons3oBaTh OyKBBI isi 0003HAUEHHUS YMCEN MPHU 3aMUCU MaTeMaTHYECKHUX
BBIpQKCHUN, COCTAaBJISATh OYKBEHHBIC BBIPAKCHHS M (DOPMYJIbI, HAXOJUTh 3HAYCHUSI
OYKBEHHBIX BBIPKCHUM, OCYIIECTBIISIST HEOOXOMMbBIC TTOJICTAHOBKH M TIPE0Opa3oBaHUSI.

Haxonuts HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TekcToBbIX 32124

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U apU(YMETHUECKIM CIIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOIIECHUEM, MPOMOPIMOHAIBHOCTHIO BEIUYHH,
MPOLIEHTaMHU, PEIIaTh TPU OCHOBHBIE 33J1a4u Ha IPOOU U MPOIICHTHI.

Pemate 3amaum, copeprkaniue 3aBUCUMOCTH, CBSI3bIBAIONINE BETUYHHBI: CKOPOCTD,
BpEMs, PACCTOSHUE, II€HA, KOJMYECTBO, CTOUMOCTBH, MPOU3BOJUTEIHLHOCTH, BpPEMSI,
00béMa paboThl, HCHONB3YS apuPMETUYECKUE JACUCTBUS, OIEHKY, MPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOLIUX BEJIMYHMH.

CocTaBnsaTh OYKBEHHBIC BBIPKEHUS 10 YCIOBUIO 3a]IaYH.
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N3BnekaTs nuHpOpMaIio, IpeACTaBISHHYIO B TaOIHIaX, HAa TUHEHHOM, CTOJIOUATOM
WIM  KPYroBOM  JuarpaMmax, HMHTEpPIPETUPOBATh  IPEJCTABICHHBIC  JIAHHBIE,
WCIIOJIb30BATh JAHHBIC PU PEIICHNUN 3a]1a4.

[IpencraBiare WHGOPMAIMIO C IMOMOIIBIO TaOJHI, JUHCHWHOM M CTOI0YATON
JarpamM.

Harnsanas reomerpus

[TpuBoauTh mnpuMepbl OOBEKTOB OKPYKAIOLIEIO0 MHUpPA, HUMEMUX (opMy
U3YyYEHHBIX T€OMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (pUryp.

N300paxarh ¢ MOMOLIBIO HUPKYJIS, JIUHEHKH, TPAHCIIOPTUPA Ha HEJIMHOBAHHOM U
KJIE€T4aTOM Oymare M3ydyeHHbIE IJIOCKHE TeoMeTpudeckue (Urypsl U KOHQUrypauuu,
CUMMETPUYHBIE (QUTYPBI.

[Tonb30BaThCAd TEOMETPUUYECKUMHU TOHSATHUSAMHU: PABEHCTBO (UTyp, CUMMETpHS,
UCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHMEH: OCb CUMMETPHUH, LIEHTP
CUMMETPUH.

HaxoauTe BENMYMHBI YIJIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, ITOJIB30BATHCSA INPHU PELICHUM 3a1ad TPagyCHOM MEpOM YTIIOB,
pacno3HaBaTh HA YEPTEKAX OCTPBIU, IIPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBI.

Beuucnare QuMHY JIOMAaHOM, NEPUMETP MHOTOYTOJBHHKA, I0Jb30BATHCS
CAMHULIAMY W3MEPEHUs JUIMHBI, BbIpaXkKaTb OJHU E€IUHULIBI U3MEPEHMS [UIMHBI 4Yepes
Jpyrue.

Haxomutp, ncnonb3ys 4epTEXHBIE HHCTPYMEHTBI, PACCTOSHHUSA: MEXKIY JABYMs
TOYKaMHM, OT TOYKHU 10 IPSIMOH, JUIMHY IIyTH HA KBAIPaTHOMN CETKE.

Boerancnsate miuomans GpuUryp, COCTaBI€HHbBIX U3 NPSIMOYTOJbHUKOB, CIOIb30BaTh
pazOueHre Ha MPSIMOYTOJbHUKH, Ha  paBHBbIC burypsl, JNOCTPAUBAaHUE
0 TPSIMOYTOJIbHUKA, IOJb30BAaThCSI OCHOBHBIMM E€IVMHULIAMH W3MEPEHMS IUIOLIAJH,
BBIPAJKATh OJHU €IMHUIIBI U3MEPEHHUS IIOIIAIN Yepe3 APYTHE.

Pacno3naBaTth Ha MOJENAX M H300paKEHUAX NHPAMUIY, KOHYC, IWJIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, TpaHb, OCHOBAHUE, PA3BEPTKA.

N306paxarh Ha KJIeT4aTOM OyMare nIpsiMOYTOJIbHBIH MapasuleenuIes.

Bbruncnsate 00bEM NPSIMOYTOJIBHOTO Mapajielenunena, Kyba, IO0JIb30BaThCA
OCHOBHBIMU €IMHUIIAMHU U3MEPEHUS 00bEMa;

Pemlare HecnOXXKHBIE 3a7a4M HA HAXOXKACHUE TEOMETPUYECKHX BEIUYUH
B [IPAKTUYECKHUX CUTYyaIUsX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
HanmenoBanmue paznena |Konnuaectso OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIBHOCTH O0YUYaIOLIUXCS
(TeMbl) Kypca 4acoB CoJIep)KaHue
HarypanbpHbie uncna. 43 Jecatnunas Yurarhb, 3alIUCHIBATh, CPABHUBATH HATyPaJIbHbIC YHCIIA;
JleificTBuUs ¢ HATYpaJIbHBIMU CUCTEMA CUMCIIEHUS. | NMpeAJaratb M 00Cy:KIaTh CIOCO0bI YIIOPSAI0YMBAHUS YHACEIL.

YHCJIaMH

Psn HaTypanbHbIX
YHUCE.
HarypanbHbiii ps.
Yucio 0.
HarypanbHblie uncna
Ha KOOPJAVUHATHOU
IIPSIMOW.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJIbHBIX YUCCJI.

Apudmernueckue
JNENCTBUSA

C HaTypaJlbHbIMU
yucaamu. CBolicTBa
HYJISI TIPU CIIOKEHUHU
Y YMHOKEHUH,
CBOMCTBA €IUHUIIBI
IIPU YMHOXEHUHU.

N300paxkaTh KOOPAMHATHYIO MIPSMYIO0, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJAUHATHOU MPSIMOM, HAXOAMTh KOOPIANHATHI
TOYKH.

HccaenoBathb cBOICTBA HaTypalbHOTO psifa, ynucen 0 u 1
IIPU CIIOKEHUU U YMHOKECHUMU.

Hcnoab3oBaTh NpaBMJIO OKPYTJICHUS HATYPAJIbHBIX YHCEIL.
BpinoiHATH apupMeTHYecKUe JeiCTBUS C HATypaJIbHBIMU
YUCIIaMU, BBIYHCJISATh 3HAYCHUS YACIOBBIX BBIPAKEHUM

CO CKOOKaMHu U 6e3 CKOOOK.

3anuchIBaTh TPOU3BECHUE B BUJIE CTEIIEHU, YUTATH
CTENIEHU, HCIO0JIb30BATh TEPMUHOJIOTHIO (OCHOBAaHHUE,
MOKa3aTelb), BLIYUCIAATH 3HAYEHUS CTCTICHEH.
BbINoJHATH NPUKUIKY U OLEHKY 3HAUYCHUM YHCIIOBBIX
BBIPA)KEHUH, MPeJIaraTb 1 NPUMEHATHh NPUEMbI IPOBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh NPH BHIYUCICHUAX [IEPEMECTUTENBHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,
pacnpeaenuTeIbHOE CBOMCTBO YMHOXKEHNUS; GOPMYJIHPOBATH
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ITepemecTurensHoOe
1 COYCTATEIIbHOE
CBOMCTBA CJIOKCHHUS
U YMHOKECHUS,
pacrpeieTuTeIbHOe
CBOMCTBO
YMHOEHHS.
Jlenurenu u
KpaTHbBIC YUCIIA,
pasiioKeHue yrcia
Ha MHO>KHTEIIH.
Jlenenue

¢ ocratkoM. [Ipocteie
U COCTaBHBIC YHCIIA.
[Tpu3Haku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJbHbIM
TIOKa3aTeJIEM.
YucaoBsie
BBIPaKCHMUS;
MOPAIOK JIEUCTBUM.
Pemmenune TEKCTOBBIX
3aJa4 Ha BCe
apudmernyeckue

U IPUMEHATH MPaBUJIA TPeoOpa30BaHUS YUCIOBBIX
BBIpQ)XKEHUI HA OCHOBE CBOMCTB apu()METHICCKHUX ACHCTBHM.
HccnenoBaTh YMCI0BBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH rUNOTE3bI, GOPMYTHUPOBATH 00001ICHUA H
BbIBO/IbI 10 PE3yJIbTaTaM IIPOBEIEHHOTO UCCIENOBAHUS.
DopMyJaHPOBATH ONPEAeJEeHUS ICIIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTEIIM U KPATHBIEC YKCIIa; PACIIO3HABAThH
MPOCTHIE U COCTaBHbBIC UKCa; GOPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JIEIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM Pa3JI0KEHUS YACIIA HA IPOCTHIE
MHOXKUTEN; HAXOAUTh OCTATKU OT JICJICHUSI U HEMIOJTHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSA

0 HaTypaJbHbBIX YUCJIAX, IPUBOAUTH IPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHMS U OTPULIAHUSA
BBICKA3bIBAHUI O CBOMCTBAX HATypPaJbHBIX YUCET.
KoncTpyupoBars MaTeMaTu4ecKue NMpeaioKeHust

C IIOMOIIIBIO CBSA30K «W», HIIH», KECIHU. .., TO...».

Pemath TEKCTOBBIC 3a/1a4u apU(PMETUIECKUM CIIOCOOOM,
HCMOJIb30BAaTh 3aBUCUMOCTH MEX/1Y BEJIMUMHAMU (CKOPOCTb,
BpEMs1, PACCTOSHHE; LIEHA, KOJIMYECTBO, CTOUMOCTb U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a]1a4H,
nepedopMyaTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JAHHbBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK1Y BEIMUMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PaCCyKICHUM.
MozaeaupoBaTh X0JI pELICHUS 3aJa4H C TOMOIIbIO PUCYHKA,
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JICNCTBUS,
Ha JIBUJKCHUE U
MOKYTIK!

CXEMBI, TaOJIHIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIUYHbIE PEIICHNUS,
3aMKuCcH peuIeHUu TEKCTOBBIX 3a/1ay.

Kpuruyecku oneHMBATh NOJIYYEHHBIN PE3yJIbTaT,
OCYILIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OIIMOKH.

Pematp 331auu ¢ MOMOILBIO ITepedopa BCceX BO3MOKHBIX
BapUaHTOB.

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHUS ApU(DMETUKU

Harnsanas reomerpust.
JIMHWY HA IJIOCKOCTH

12

Touka, psimasi,
OTPE30K, JTyY.
Jlomanas.
N3mepenne nymHbl
OTpE3Ka,
METPUUYECKHUE
€JIMHULIBI
U3MEPEHMUS JJTUHBL.

OKpY>XHOCTb U KPYT.

[IpakTnueckas
pabota
«ITocTtpoenue y3opa
U3 OKPYKHOCTEN».
Yroa. [psamon,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTh Ha yepTexax, pUCyHKax, ONUCHIBATD,
UCIIOJIb3Ys TEPMUHOJIOTHIO, U M300Pa’kKATh C IOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yroJ1, JIOMaHYl0, OKPYKHOCTb.

Pacno3naBaTthb, NPUBOAUTH NPUMEPBI 00HEKTOB PEATBHOTO
MUpPa, UMEIOIUX POPMY U3YUEHHBIX (PUTYD, OLIEHMBATH HX
JINHENHBIE pa3MEpBI.

Hcnonb30BaTh IMHENKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI
JUIS1 TOCTPOEHUS U U3MEPEHUS: U3MEPATH JJIMHY OTPE3Ka,
BEJIMYMHY yTJIa; CTPOUTH OTPE30K 3aJaHHOU JUIMHBI, YIOJI,
3aJJaHHOU BEJIMYUHBI; OTKJIAABIBATH UPKYJIEM PABHBIC
OTPE3KHU, CTPOUTH OKPYKHOCTH 3aJaHHOT0 pajuyca.
N306paxkath KoHDUTYypaLIUK TEOMETPUIECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEN, MX YACTEW HA HEJIMHOBAHHOU U
KJIeT4aToi Oymare; mpeajiaraTb, OMUCHLIBATH U 00CYKIaTh
CIoco0bl, AJATOPUTMBI TIOCTPOEHUSI.

Pacno3naBath 1 M300pakaTh Ha HEJTMHOBAHHOW U
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[IpakTrueckas
pabota
«IToctpoenue
YIJIOB»

KJIeTYaTou OyMare mpsiMoii, OCTpbIii, TyNoMu, pa3BEPHYTHIMI
YIJIbl; CPABHMBATD YTJIbL.

BbI4MCIsITh IMHBI OTPE3KOB, JIOMAHBIX.

IHonuMaThb M MCIO/1B30BATh NPU PELICHUHU 32124
3aBHCHMMOCTH MEXy €JUHULIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMHU CUCTEMAMHU MeED;
BBIPAKaTh JUIMHY B PA3JIMYHBIX €IMHNALIAX U3MEPEHUSI.
HccnenoBathb Gurypsl u KOHGUTYpaLUK, UCTIONb3Y I

1 POBBIE PECYPCHI

OOBIKHOBEHHBIE JIpOOU

48

Hpo6s. [TpaBunbHBIC
1 HEeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpO0OHU.
CpaBHeHnue apo0eid.
CrnoxeHue u
BBLIUATAHUE
OOBIKHOBEHHBIX
npoOeii. CMmemanHas
IpoOb. YMHOXKEHHUE
U JIeJICHHE
OOBIKHOBEHHBIX
po0eii; B3auMHO-
oOpatHbie TpoOu.
Pentenne TeKCTOBBIX
3a/a4, CojaepIKaIiux
npodu. OCHOBHBIE

MopeaunpoBarthb B rpaduueckoil, mpeaMeTHol Gopme,

C MMOMOUIBIO KOMIIBIOTEPA MTOHATHS U CBOMCTBA, CBSI3AHHBIE

C OOBIKHOBEHHOU JAPOObIO.

YuTath ¥ 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
yHOpSAIOYMBAHUS APOOEil.

N306paxkath 0OBIKHOBEHHBIC IPOOH TOUKAMU

Ha KOOPAMHATHOM MPAMOM; HCHOJIb30BAaTh KOOPANHATHYIO
NPSAMYIO JUIsl CPAaBHEHUSI IPOOEH.

D®opMyIHPOBaTH, 3aNIUCHIBATH C IOMOLIBLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH 1po0H; MCMOJIB30BATH OCHOBHOE
CBOMCTBO IpoOH JJIsi COKpAIIEHUS IPoOe U IPUBEACHUS
IpoOu K HOBOMY 3HAMEHATEIO.

IIpeacTaBiasiTh CMEMIaHHYIO APOOH B BUJIE HEMTPABUILHOM U
BBIJICNIATH LIETYIO YacTh YMCIIa U3 HEMPaBUILHOM IpoOu.
BbInosHATh apupMeTnecKue 1eicTBUS

C OOBIKHOBEHHBIMH JPOOSIMU; IPUMEHSATH CBOICTBA
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3a7a49d Ha JPOOH.
[Ipumenenue OykB
JUTS 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHUU U
NPETOKCHU N

apumeTndecKux ASHCTBUM IS pallMOHAIN3AIIAN
BBIUYKCIICHUN.

BbINOJHATH NPUKUAKY M OLIEHKY PE3yJIbTaTa BHIYMCIICHUN;
NnpeaiaraTb U MPUMEHSITh NPUEMBI IPOBEPKHU BHIUYKUCICHUM.
IIpoBoauTHL MCCIIEA0BAHNS CBOMCTB ApOOEii, Onmupasich

Ha YKCJIOBBIC HIKCIEPUMEHTHI (B TOM YHUCJIE C TOMOIIbIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTD
BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUM.

Pemath TEKCTOBBIE 3a]1a4H, COJIepKaIlie TIpoOHbIC JaHHBIC, U
3a7]a4u Ha HAXO0XKJAEHHUE YACTH LIEJI0T0 U 1IEJI0TO O €0 YacTH;
BbISIBJISITh UX CXOACTBA U Pa3JIMYMSL.

MoaeanpoBaThb X0 PEUICHUS 3aa4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pa3dupaTh, OEHUBATH PA3IUYHBIE PELICHUS,
3allMCH PELICHUH TEKCTOBBIX 3a/a4.

Kpurnyecku oueHMBATH MOJIyYECHHBIN PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCJIOBHUIO, HAXOAUTH OITHOKHU.
3HAKOMUTBHCS C UCTOPHUE Pa3BUTHS apU(DMETUKH

HaFJIHI[HaSI recoMCTpus.
MHOFOYFOJIBHI/IKI/I

10

MHOrOyTrOJIbHUKH.
YeThIpEXYTOJIbHUK,
IPSAMOYTOJIbHUK,
KBajpar.
[IpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTHIO, H300PAKATH

C MOMOIIIBIO YePTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh N3 OyMaru MHOTOYTOJIbHHUKH.

IIpuBoauTH NpUMMepPbI OOBEKTOB PEATHLHOIO MUPA, UMEIOIITUX
(hopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBApaTa,
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pabota
«IToctpoenue
MPSIMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMU

HA HEJIMHOBAHHOM
Oymarey.
TpeyronapHuK.
[Inomanes n
MIEPUMETP
MPSMOYTOJIBHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
IPSAMOYTOJIbHUKOB,
€UHULIBI
M3MEPEHUS
IJIOIIAH.
Ilepumerp
MHOI'OYT'OJIbHUKA

TPEyTOJbHHUKA, OLCHUBATDH UX JINHEMHBIE Pa3MEpHI.
BbeI4HCISTh: IEpUMETP TPEYTOJIBHUKA, IPIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIA/lb PSMOYTOJIbHUKA, KBapaTa.
M300paxkaTh OCTPOYTrOJIbHBIE, IPSIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJTMHOBAHHOM U KJI€T4YaToM Oymare KBaapar u
IIPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBath cBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa IyTEM
AKCIIEPUMEHTA, HAOJIIOACHUS], U3MEPEHUS, MOJIETUPOBAHMS;
CpaBHHBATh CBOMCTBA KBaJpaTa y NPsIMOYTOJIbHUKA.
KoncrpyupoBath MaTeMaTn4ecKHe MpeaioKeHHus

C TTOMOIIIBIO CBSI30K «HEKOTOPBINY, «IH000i». PacnozHaBaTth
VCTUHHBIE U JIOXKHBIE BBICKA3bIBAHHUS O MHOI'OYT OJIbHUKAX,
NPUBOAUTHL IPUMeEPbI U KOHTPIIPUMEDBI.

HccaenoBarh 3aBUCHUMOCTD IION[AM KBAApaTa OT JJIUHBI
€ro CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAIPATHOW CETKU ISl IOCTPOCHUSA
¢buryp; pa3douBaTh NpIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYphI U3 KBaJIPAaTOB U
IPSIMOYTOJILHUKOB M HAXOAUTH MX TUIOIIA/b, pa30UBaTh
¢burypsl Ha IPSMOYTOJILHUKU U KBaPAThl U HAXOIUTh UX
IJI0IIAb.

BripaxaTh BeIMUYMHY IUIOIIAAN B PA3JIMYHBIX €UHULIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH U
HCII0JIb30BAaTh 3AaBUCUMOCTH MEXIY METPUUECKUMU
€IUHULIAMHU U3MEPEHUS TIIIOIIAIHN.
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3HAKOMUTBHCS ¢ MPUMEPAMH NPUMEHEHUs TUIOAIU U
MepUMETpa B MPAKTUYECKUX CUTyalusax. Pemars 3apaun

13 peaJibHOM KU3HU, MPeAIaraThb M 00Cy:KI1aTh pa3jinyHble
CIoco0bI pelIeHU 3a/1a4

JlecsaTuunbie 1poou

38

JlecaTuuHas 3ammch
npobeii. CpaBHeHHE
JECSITHIHBIX
pooeit.

JlencTBus

C ACCATUYHBIMU
JPOOSMHU.
Oxkpyrienue
JECATUIHBIX
Ipooei.

Pemenne TekCcTOBBIX
3a/1a4, CoACepKaIINX
npobu. OCHOBHBIE
3a/layu Ha ApooU

IlpeacTaBiasiTh 1€CATUUHYIO IPOOH B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHbBIC APOOH,
npeaiaraTb, 000CHOBbBIBATH H 00CYKIATh CIOCOOBI
YIOPSAOUUBAHUS IECATUYHBIX APOOEH.

N3006paxaTthb necaTUYHbIE APOOH TOUKAMU Ha KOOPAUHATHOM
IPSAMOM.

BoIsIBASITH €X0ACTBA M Pa3IHYUs [TPABUI apU(PMETUUECKHUX
JNEUCTBUN C HATYPAIbHBIMHU YHCJIAMU U ACCATUYHBIMU
TpOOSIMH, OOBACHSATH UX.

BoinosHaTh apudmMeTHIecKue N1eUCTBUS C IECITUIHBIMU
Ipo0sSiMU; BHIMOJHATH NPUKHUAKY M OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumeHsaTH cBOMCTBA apuPMETHIECKUX JEHCTBUMN

JUTSL palliOHAIM3alMK BEIYUCIICHU.

IIpyMeHSTH NPABUWIO OKPYIJIEHUS JICCITUYHBIX APOOECH.
IIpoBoaUTH HCCJIEIOBAHMSI CBOMCTB JECATHYHBIX JIPOOCH,
OMUPAasiCh HAa YHUCIOBBIE HKCTIEPUMEHTHI (B TOM YHCIIC

C MMOMOIILI0 KOMIIBIOTEPA), BHIIBUTATh THIIOTE3bI U
PUBOJIUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH NIPUMeEPbI U KOHTPIPUMEDPHI, CTPOUTH
BbICKa3bIBAHNUS U OTPULIAHUS BICKA3bIBAHUIA.
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Pemiathb TEKCTOBBIC 33]1a4H, COJIEpKaIIUe TIPOOHbBIC JaHHBIE, U
Ha HaXO0XKJICHUE YaCTH LEJIOTO U LEJOTO IO €r0 YacTH;
BbISIBJISITh MX CXO/JICTBA U PA3JINYHS.

MoaeanpoBaTh X0/ PEIICHUS 33/1a4M ¢ TOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [lpuBoanTh, pazouparTs, OLEHNBATH
pa3IMYHbIE PEUICHHUS, 3AIIUCH PEIICHUN TEKCTOBBIX 3a]1a4.
OnepupoBath IpOOHBIMU YKCIIAMU B PEAJIbHBIX )KU3HEHHBIX
CUTYaIUsX.

Kpurnuecku oeHMBATh [10JyYEHHBINA PE3YJIbTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OIIMOKH.
3HAKOMUTBHCSH ¢ HCTOPHEH Pa3BUTHS APUPMETUKU

Harnsgnas reomerpust.
Tena u purypst
B ITPOCTPAHCTBE

MHOrorpaHHUKH.
N3oOpaxkenue
MHOT'OTPAaHHUKOB.
Mopenn
POCTPAHCTBEHHBIX
Tel.
[IpsAMOyTrOJIbHBINM
napajuiesienunesn,
Ky0. Pa3BépTku kyba
U napajuiesenunesaa.
[IpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEéM KkyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPY:KalolieM
MHpe MPSMOYTOJIbHBIN Napaienenunes, Kyo,
MHOTOTPaHHHUKH, O CHIBATh, HCNI0Jb3Ys TEPMUHOJIOTHIO,
OLICHUBATB JIMHEHHbIE pa3MEpBHl.

I[IpuBoauTHL NpUMeEPbI 00HEKTOB PEATBHOTO MUPA, UMEIOIIIX
(GhopMy MHOTOIpaHHHKA, TPSIMOYTOJILHOTO NapaJlieenunea,
KyOa.

N306paxkaTth Ky0 Ha KileT4aTOM OyMmare.

HccaenoBarth cBoiicTBa Ky0a, MpSIMOYTOIBHOTO
napaJiyiesienune1a, MHOTOTPAaHHUKOB, UCTIONIb3YSI MOJIEITH.
Pacno3naBath u n300pakaTh pa3BEPTKU KyOa u
napayienenunena. MoaeaupoBaTh KyO 1 napajieienunea
13 OyMard v MpoYrx MaTepHUaioB, 00bACHITH CIOCO0
MO/JICITUPOBAHUSI.
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MIPSAMOYTOJIBHOTO
napajuienenunea

Haxoauth n3MepeHusi, BBIMUCIASATD IJI0111a/1b TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBHOTO MapaJlIe/ICIIUIIC Ia;
HCCJIeA0BaTh 3aBHCUMOCTb 00bEéMa KyOa OT IJIMHBI €T0
pebpa, BBIIBUTATH U 000CHOBBIBATH THIIOTE3Y.
Habawaath 1 NPpOBOAUTH aHAJIOTHU MEXK]1y TOHATUAMU
IJI0IAIU U 00BEMA, IEpUMETpPa U IO TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BRICKA3bIBAHUS

0 MHOTOTPaHHUKAaX, IPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUSA 1 OTPUIIAHUS BHICKA3bIBAHUI.
Pemars 3a1aum u3 peajqbHOM )KU3HU

[ToBTOpEeHuE U 0600IICHNE

10

IToBTOpEHNKE
OCHOBHBIX ITOHATHI
¥ METOJIOB Kypca

5 kiacca,
0000111eH1E 3HAHUI

BopruncasTh 3Ha4u€HUS BBIPAXKECHUN, COJEPIKALINX
HaTypaJbHbIC YUCIa, 0OBIKHOBEHHBIC U JIECITUYHBIC APOOH,
BBITIOJIHATDH MPE0Opa30BaHUSI YHCETT.

Bri0upaThs c1oco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOMCTBA apU(PMETUUECKUX JIEHCTBUM

JUISL pallMOHAU3allA BEIYUCIICHHM.

OcymecTBJISTh CAMOKOHTPOJIb BBINIOJHAEMBIX JICHCTBUM U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUI.

PemaTp 3a1a4m U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T PENICHUS 3a]1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

Pemiath 3a1aum pa3HbIMHU CIIOCO0AMHU, CPABHUBATD -
CIoco0bI pelieHus 3a/1a4i, BBIOMPATh PALMOHAJIbHBII
Crocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
HaunmenoBanue paznena |KonuuecTtBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIBHOCTH 00YUYaIONTUXCS
(Temnl) Kypca 4acoB COZIEpIKAHUE
Harypanbhbie uncna 30 ApudmeTrndeckue BoinoHATHL apugMeTHYecKre JeiCTBUS C MHOINO3HAYHBIMU
TEHUCTBUS HATypaJbHBIMHU YHCIIAMU, HAXOAUTh 3HAYE€HH S YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPAKEHHI CO CKOOKaMH U 6€3 CKOOOK; BHIYMCJISITH
HATYpaJIbHBIMU 3HAYEHMs BBIPAXCHUM, COICPKAIIUX CTEIICHH.
yucnamu. UucioBbie | BBIMOJHATH NPUKHIKY M OI€HKY 3HAYCHUIH YHCITOBBIX
BBIp)KEHUS, BBIPKECHUI, MPUMEHSATH NPUEMBI IPOBEPKHU pe3yIbTaTa.
TOPSZTOK JCHCTBUH, Hcnonb30BaTh NPU BHIYUCTEHUSX TIEPEMECTUTEIBHOE U
UCII0JIb30BaHUE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,

cK0OOK. OKpyTIieHHe
HATypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIC
YKCJIa; HanOOJIBIIHI
OOIINH AEeIUTEND U
HauMeEHBIIIee 0011Iee
KpaTHOE.

JlemuMOCTb CYMMBI U
IPOM3BEICHUSI.
Jlenenne

C OCTaTKOM.
Penienne TeKCTOBBIX
3a71a4

pacrpenenuTeIbHOe CBOMCTBO YMHOKEHHS! OTHOCUTENIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccienoBars 41cCiIOBbIE 3aKOHOMEPHOCTH, IIPOBOJAUTH
YHCJIOBBIE DKCIIEPUMEHTHI, BbIIBUTATh H 000CHOBBLIBATH
THIIOTE3BbI.

DopMyJIHPOBATH ONPEIeICHUA ICIUTEN U KPAaTHOTO,
HauOoJbLIEro OOLIEro IEIUTENS 1 HAUMEHBIIETO O0IIEro

KpaTHOTI' O, ITPOCTOTO0 U COCTABHOI'O YHUCCJI; UCIIOJIB30BATh 3TU

ITOHATHSI IIPU PELICHUU 3a]1a4.

le/lMeHﬂTb AJTOPUTMBbI BBIYHUCICHHUA HanOOIBIIETO 06HICFO

JEIUTENS U HAaUMEHBIIIETO 00IIeTro KPaTHOTO JIBYX YHUCET,
AJTOPUTM PA3JIOKECHUS YKCIIa HAa TPOCTHIE MHOKUTEIH.
HccnenoBath yCcioBus 1eJIUMOCTH Ha 4 U 6.
HccnenoBathb, 00cyx1aTh, GOPMYJIUPOBATH U
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000CHOBBIBATb BbIBOJ O YETHOCTH CYMMBI, TPOU3BEICHUS:
JIBYX YETHBIX YUCEJI, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBathb cBOiCTBA 1EIMMOCTH CYMMBI M IPOU3BENCHUS
quces.

IIpuBoaAMTH NpPUMeEPBI YUCET C 3aJaAHHBIMU CBOMCTBAMU,
pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YMCEN, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS
C ITOMOIIBK) KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4eCKHe NMPeAI0KeHUs

C ITIOMOIIBIO CBS30K «W», «UIIN», KECHH. .., TO...».

PemaTh TEKCTOBBIE 3a71a4H, BKIIOYAIOIINE TOHATHUS
JEITUMOCTH, apU(PMETHIECKUM CITOCOOOM, UCTIOIh30BaTh
mepedop BCeX BO3MOKHBIX BAPHAHTOB.

MoaeanpoBaTh X0/ PEIICHUS 331a4M C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pazéupaTh, OLEHUBATH PA3JIUYHbBIC PEIICHUS,
3aIlMCH PEIICHU TEKCTOBBIX 3a]1a4.

Kpurnyecku oueHMBATH MMOJYYECHHBI PE3YIbTAT, HAXOIUTh
OIIMOKH, OCYIIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsimaas reomerpusi.
[IpsiMble HA IITIOCKOCTH

[IepnenaukynspHsie
IpsIMBIE.
[TapannensHbie
IpsIMBIE.
Paccrostnue mexny

Pacno3HaBaTh Ha yepTekKaX, pUCYHKAX CIydyau B3AUMHOTO
PacoIOKEHUS ABYX MPSIMBIX.

N300paxaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJieT4aToi OyMare JBe nepeceKkaronimuecs
npsiMble, JIBE MapaJijieibHbIE NPSIMbIE, CTPOUTD MPSIMYIO,
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JIBYMSI TOUKaMH,
OT TOYKH JI0 IPSIMOH,
JUTMHA MapuipyTa

Ha KBaJPaTHOU CETKE

MEPIEHANKYISIPHYIO TAHHOU.

IIpuBoauTh NpUMeEpPHI NAPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYTOJIbHUKAX NIEPIICHANKYJIPHBIC U
napasuiesibHble cTOpoHbl. M300paskaTh MHOTOYTOJIbBHUKH
C IIapaJuIeIIbHBIMMU, IIEPIIEHANKYIAPHBIMU CTOPOHAMM.
HaxoauTe paccTosiHue MEXIy ABYMs TOUYKAMH, OT TOUKH
110 IIPSIMOM, JUIMHY ITyTH HAa KBaPaTHOM CETKE, B TOM YHCIIE
UCTOJIb3Ys IUPPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpAIIeHUE APOOCH.
CpaBHeHuE U
yHOpSA0YNBAHUE
poOeit.
JlecsiTuaHbIC TPOOH
U METpUYeCKas
cUcTeMa Mep.
Apudmernueckue
JEUCTBUS

¢ OOBIKHOBEHHBIMU
U JICCSITUIHBIMU
JTPOOSMH.
OTtHO1LIECHHE.
JleneHue B JaHHOM

CpaBHMBATB M YIIOPSII0YMBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHUS IPOOEiH.

IIpeacraBiasiTh qecATUYHBIC TPOOU B BUIE OOBIKHOBEHHBIX
Ipo0Oeit 1 OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHBIE MPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHHH, MPU BhIUUCIICHUAX. MCIOJIB30BATH JIECATHUYHbBIC
IpoOu mpu peoOpa30BaHUM BEIMYUH B METPUIECKOM
CUCTEME MeED.

BoinoaHATL apupMeTHYecKue 1eiicTBUs

C OOBIKHOBEHHBIMH U JICCATUIHBIMH JIPOOSMH.

BobruncasiTh 3HaYCHUS BBIPAKEHUMN, COJECPKAILINX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOU, BBHITIOIHSTh
peoOpa3oBaHus ApoOeH, BLIOUPATh COCO0, MPUMEHSTH
CBOMCTBA apuPMeTHUECKUX ACHCTBUM )11 paliOHATN3 AT
BBIYHCIICHUN.

CocTaBJsiTh OTHOIIICHUS U POTIOPITUN, HAXOAUTH
OTHOIIICHHUE BEJIMYUH, JETUTh BETUIUHY B JAHHOM
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OTHOIIICHUH.
Maciura0,
IIPOTNIOPLIHSL.
[TonsTue nporeHra.
Brraucnenue
MPOIIEHTA

OT BEJIUYUHEI U
BEJIMYMHBI I10 €€
MIPOLICHTY .

Pemenue TeKCTOBBIX
3a7a4, CoOAEepKaIIUX
JpOOU M TPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTAHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOIIEHUHU.
HaxoauThb 3KCIIEPUMEHTAJbHBIM IYTEM OTHOIICHUE JJIUHBI
OKPYXHOCTHU K €€ 1uaMeTpy.

NuTepnpernpoBaTh MacTad Kak OTHOIICHHE BEJIUYMH,
HAXOAUThb MacIITab IJIaHa, KAPThI U BEIYUCIISITH PACCTOSHMUS,
UCIIOJIb3YsI MacITao.

OO0BSICHSATH, YTO TAKOE MIPOIICHT, YIIOTPEOISITE 000POTHI peUuu
CO CIIOBOM «IIPOIICHT». BhIpasaTh MPOIEHTHI B IPOOSX U
IpoOU B MPOLIEHTAaX, OTHOIICHUE ABYX BEJIUYUH B MPOIEHTAX.
BBIYHMCISITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 IPOLIEHTY.
OKpyrJsiTh IpoOu ¥ IPOLIEHTHI, HAXOIUTh MPUOITKECHHUSI
YHUCE.

Pemath 3a1a4u Ha 4aCcTH, IPOIIEHTHI, MPOTOPIIUH,

Ha HaXOXJIeHHe JpoOu (ITPOLIEHTa) OT BEIMYUHBI U BETUYUHBI
1o e€ Apoou (IPOLIEHTY), ApoOu (IIPOIIEHTA), KOTOPHIN
COCTaBJISIET OJHA BeIW4YMHA OT apyroul. [IpuBoauTs,
pa3ouparthb, OllEHUBATH PA3JIUYHBIC PEIICHUS, 3aMUCU
pELIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs uHGoOpManMIo U3 TaOIUIl U AUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAaHHBIE,

OTpEENIATh HAauOOJIbIIIEE U HAUMEHBIIIEE

13 MIPEACTaBICHHBIX JAHHBIX

Harnsimaas reomerpusi.
Cummerpus

OceBast cuMMeTpHSL.
LlenTpanbhHas
CUMMETPUSI.

Pacno3HaBaTh Ha yepTexax U U300paKeHHUIX, H300PaKaTh
OT PYKH, CTPOMUTH C IIOMOIBIO HHCTPYMEHTOB (pUrypy
(O0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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ITocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSD.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb ), CHAMMETPHUYHYIO TAHHON OTHOCUTEIBHO
PAMOM, TOUKH.

HaxoauTs npuMepbl CHMMETPUHN B OKPY>KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHbIE
OTHOCHUTEIBHO NPSIMO; KOHCTPYHPOBATH F'€OMETPUUECKUE
KOH(UTypaiuu, UCToIb3ysl CBOUCTBO CUMMETPHUH, B TOM
YHCIie C TOMOIIBIO0 HU(POBBIX PECYPCOB.

HccaenoBarth cBoiicTBa M3yUYEHHBIX (PUTYD, CBSI3AHHbBIE

C CUMMETpPHEH, UCIOJIb3Ys 3KCIEPUMEHT, HAOII0IEHHUE,
MOJIETUPOBAHUE.

O00cHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPUMEPOB
YTBEPKJICHUS O CUMMETPUU QUTYp

Bripaxkenus ¢ OykBamu

[Tpumenenue OykB
JUIS 3aICH
MaTEMaTUYECKUX
BBIPAKCHUU U
IIPEUIOKECHUM.
bykBeHHbIE
BBIPAXXEHUA U
YUCIIOBBIE
IIOJICTAHOBKH.
byksenneie
PaBEHCTBa,
HaXO0XKJECHUE
HEU3BECTHOTO

Hcnoab3oBaTh OYKBbI 151 0003HAYCHUS YUCEI, TIPU 3aIMUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITE OYKBEHHBIC
BBIPAXKEHUS 110 YCIOBUIO 33]]a4U.

HccaenoBaTh HECIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISl MX 3aMKCH.

BouruncasiTh yncnoBoe 3HaUeHUE OYKBEHHOTO BHIPAXKCHUS
pY 3aJaHHBIX 3HAYEHUSAX OYKB.

3anuceIBaTh GOPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; NJIMHBI OKPYKHOCTH, IO
KpPyTa; BBINOJIHATH BIYHCIEHHS TI0 3TUM (popmyIiam.
CocTaBasiTh (pOpPMY.Jibl, BRIPAKAIOIINE 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; TPOU3BOAUTEILHOCTD, BpEMsI, 00bEM
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KOMITOHEHTA. PabOThI; BHIMOJHATH BEIYUCICHUS 110 3TUM (hopMyiam.
DopMybl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHUECKOTO
JNEUCTBUS
Harnsimaas reomerpusi. 14 YeTpIpEXYTroJIbHUK, N3006paxkaTh Ha HETUHOBAHHOM U KJI€TYaTOM Oymare
durypsl Ha MIIOCKOCTH TIPUMEPHI C UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YCTBHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMH:
[IpsiMOyTONBHUK, C mapajuieIbHbIMU, MEPICHANKYISIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTUaroHaJICH.
N3mepenue yrios.
Bunrsr
TPEYTrOJIbHUKOB.
[Tepumertp
MHOT'OyTOJIbHUKA.
[Tnomane ¢purypsl.
DopmyIIbl
nepuMeTpa u
IUIOLATN
IIPSIMOYTOJIBHUKA.
[Ipubnmxeénnoe

HN3MCPCHUC ILUIOIIaaN

duryp.
[IpakTrueckas

CTOPOHAaMHU, MPSIMBIMU yTJIaMU U Jp., PABHOOEIPEHHBII
TpeyrojpHUK. IlpemsaraTe u 00cykaaThb crnocoosbl,
AJITOPUTMBI ITOCTPOCHUS.

UccaenoBathb, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MO/JICJIMPOBAHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBAJpaTa,
pa3OuBaTh Ha TPEYTOIbLHUKU. OO0CHOBBLIBATH, ONIPOBEPraTh
C IOMOIIbIO KOHTPIIPUMEPOB YTBEPKICHHS

O IPSIMOYTOJIbHUKE, KBA/IpaTe, Ppaclo3HABATH BEPHBIC U
HEBEPHBIEC YTBEPKICHHUS.

N3mepsATH M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIHI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTPbIC, IPSMBIE, TyIIbIE, PA3BEPHYTHIC YTJIBL.
PacnozHaBaTh, H300paskaTh OCTPOYTOJIBHBIN, ITPSIMO-
YTOJIBHBIN, TYNOYTOJIbHBIN, paBHOOEPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

Bpruncasthb nepumMeTp MHOIOyTOJIbHUKA, IUIOIIA/Ib
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIE (PUTYPBI, UCIIOIH30BATh METPHYCCKHUE STUHUIIBI
M3MEPEHUS JIJTUHBI U TUIOIIAIH.

Hcnoab3oBaTh NpUlINKEHHOE H3MEPEHUE JIJTUH U
IJI0IAJIeH Ha KJIeTYaTon Oymare, npuOImKEHHOE U3MEPEHUE
JUTHHBI OKPY>KHOCTH, TUTOIIAIA KpyTa

[HonoxurenpHblE U

OTPHULATCIIBHBIC YU CJIa

40

Llenbie yncna.
Monyis yucia,
reoMeTpudecKas
UHTEPIpEeTaLUs
Mo1yJist. YucimoBbie
MIPOMEKYTKH.
ITonoxxurensHBIC U
OTpUIIATEIbHbIE
yucna. CpaBHEHHE
MTOJIOKUTEIBLHBIX B
OTPUILIATETBHBIX
YHCeJl.
Apudpmernueckue
JICHCTBUSA

C MOJIOKUTEIILHBIMU
U OTPHULIATEIbHBIMU
YHCIIaMH.

Pemenune TeKCTOBBIX
3aJ1a4

IIpuBoaMTH NpUMeEPHbI UCITOIB30BAHUS B PEAIBHOMN KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCETL.

N300paxkath 11eIIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YHACJIa TOYKAMH HA YUCIIOBOU MIPAMOM,
HCI0JIb30BATh YHCJIOBYIO MPSIMYIO JJISI CDABHEHUS YK CE.
IIpuMeHsATH NPaBUJIA CPABHECHUS, YIOPAT0YHMBATH 1I€JIbIC
YHUCIia; HAXOAUTh MOJyJIb YHCIIA.

D opMyJIHPOBATH MPABUJIA BEIYUCICHUS C TTOJ0KUTEIbHBIMU
Y OTPULATEIbHBIMU YHCIAMH, HAXOAUTHh 3HAYCHUS
YHUCIIOBBIX BBIPAXKEHUM, COJICPIKAIMNX TEUCTBUS

C MOJIOKUTEJIbHBIMU U OTPULIATEIbHBIMHU YHUCIIAMH.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHUS

JUTsL IpeoOpa3oBaHus CYMM M MPOW3BEICHUIM
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IIpencrasiienne naHHbBIX

IIpssmoyrosbHas
cucTeMa KoOOpAuHaT
Ha IJIOCKOCTH.
Koopannatel Touku
Ha IJIOCKOCTH,
aOcrucca u
opJIMHAaTA.
Cronbuartsic u
KpPYTOBBIE
JUarpaMMal.
[IpakTnueckas
pabora «IlocTtpoenue
JUarpaMm.
Penienne TeKCTOBBIX
3a7a4, CoOAepKaIIuX
JIAHHBIC,

O0BbACHATH M MJTIOCTPUPOBATH MOHSATHE ITPSIMOYTOJIBHOMN
CUCTEMBI KOOPAMHAT Ha MJIOCKOCTH, UCTIOJIb30BaTh
TEPMHUHOJIOTHUIO; CTPOUTH HAa KOOPAWHATHOM IIJIOCKOCTH
TOYKHU U (PUTYPHI MO 3aJaHHBIM KOOpAHATAM, HAXOAUTh
KOOPJIMHATHI TOUYEK.

Yurarh cTO0YaTHIC U KPYTOBBIE TUArPAMMBI;
HHTEPHPETUPOBATH JIaHHBIC; CTPOUTH CTOJIOYATHIC
nuarpammbl. Ucnosib3oBaTh nuHGoOpManuio,
IPEe/ICTaBICHHYIO B Ta0IMIIaX, HA JUarpaMMax Jijisl perieHus
TEKCTOBBIX 337124 Y 3a7a4 U3 PEAIbHON KU3HU

TIPE/ICTaBICHHBIC

B Ta0IMIIAX U

Ha JrarpamMmmax
Harnsimaast reomeTpus. [TpssMoyTOIBHBIN Pacno3naBaTh Ha 4YepTEKax, pUCYHKAX, OMUCHIBATH
Ourypsi B IpOCTPaHCTBE napaieIeune/I, MUpaMKTy, TPU3MY, IHJIUHJP, KOHYC, IIap, H300paKaTh UX

KyO, mpu3ma,
nUpaMuia, KOHYC,
WIHHID, 1Iap U
cdepa.
N306paxkenue

OT PyKH, MOAEJIMPOBATH U3 OyMaru, MmiacTUINHA, IPOBOJIOKU
u 1p. [IpuBoAUTH NpUMepPbI 0OBHEKTOB OKPYIKAIOIIETO MUPA,
uMeronX (OpMbI Ha3BaHHBIX TEJl.

Hcnoab3o0BaTh TEPMUHOJIOTHIO: BEPILIMHA, pEOPO, TPaHb,
OCHOBaHME, BbICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.
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TIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepst
pa3BEPTOK
MHOTOTPaHHHUKOB,
UIMHAPA U KOHYCA.
[IpakTryeckas
paborta «Coznanue
MOJeIIen
TIPOCTPAHCTBEHHBIX
buryp».

ITonstne 00BEMA;
eIMHUIIBI U3MEPEHUS
00béMa. O0BEM
IPSIMOYTOJTBHOTO
napasuieNenurnena,
Ky0a, popMyIibl
00BéMa

N3yuarth, uCcIONb3Ys SKCIIEPUMEHT, HAOJI0ICHUE, U3MEPEHNE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BaHHBIX TEJ, BHIABJIATH CXOIACTBA U
pa3IMyMs: MEXKIYy MUPAMUJION U IPU3MO; MEKITY
IUAJIMHJIPOM, KOHYCOM U IIapOM.

Pacno3naBaTh pa3BEPTKYU Mapasuienenumnesnaa, Kyoa, mpu3Msl,
MUPaMUJIbl, KOHYCA, HUJIMH/PA; KOHCTPYUPOBATh JaHHbIE
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJECIIH.

Co3aaBaTh MojJeJIM IPOCTPAHCTBEHHBIX (pUryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTUJIMHA U Jp.)

N3mepsaTh Ha MOeNsX: JJIUHBI pEOEP MHOTOTPAHHUKOB,
JaMETp 1iapa.

BoiBoauth popmysy 06bEMa IPSIMOYTOJILHOTO
napajuieienuneaa.

Boruucasats no ¢gopmyaam: 00bEM NPSIMOYTOJIBHOTO
napajuienenurnena, Kyoa; UCTob30BaTh €UHULIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TN, COCTABICHHBIX U3 KyOOB,
MapAJIICICIUIEIOB; PpeliaTh 3a1a4 M C PEAIbHBIMU JaHHBIMU

IToBTOpEHME, 00600IICHHE,
cUCTEMAaTU3aAMs

20

[ToBTOpEHUE
OCHOBHBIX MOHATHH
1 METOJ0B KYpCOB 5
u 6 KJIaCCOB,
000011eHE U
CHCTEeMaTH3aI1s
3HAHUMN

BbIYHCJIATH 3HAYCHUS BBIPAKEHUH, COJIEPKAIAX
HATypaJIbHBIE, LIEJIbIE, IOJIOKUTEIIBHBIE U OTPUIIATEIIbHBIC
4Kcia, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH, BHITOTHATH
peoOpa30BaHUs YHCEN U BBIPAKECHUIA.

BriOupaThs ciocod cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOMCTBA apU(PMETUUECKUX JIEUCTBUM

JUTSL pallMOHAIN3alMY BEIYUCIICHUI.
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Pemiath 3a1a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [UI PELICHU 3a4a4 U3 JPYTUux
IIPEAMETOB.

Pemare 3a1a4u pa3HbIMHU ClIOCO0aMH, CDABHUBATD,
BbLIOMPATH CNOCOOBI PEIICHUS 3a/Ia4UH.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX IEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BbIYNCICHUN

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI' PAMME

170
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

(ID 491477)

MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISE€TCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIETO 0Opa3OBaHMS:
OHa o0ecreynBaeT M3y4YeHUEe IPYTUX NUCIMIUIMH, KaK €CTeCTBEHHO-HAyYHOTO, TaK H
TYMaHUTAPHOTO IUKJIOB, €€ OCBOEHWE HEOOXOAMMO NJisi MPOJIOJKEHHs] 00pa30BaHUS |
B TIOBCEAHEBHOM KM3HH. Pa3BuTue y OOydYarOmMXCS HAyYHBIX MPEACTABICHUM
0 TIPOUCXOXKJEHUU W CYIIHOCTHU alreOpandecKux aOCTpakIui, CIoco0e OTPaKeHHs
MaTeMaTHYCCKOW HAyKOH SBICHHMN W TMPOIECCOB B IPHUPOJEC M OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICITHPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET
(GbOpMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUTSI aflanTaliii B COBpeMEeHHOM ItudpoBoM oO1ecTBe. M3ydenue anreopbl o0ecrieunBacT
pa3BUTHE yMeHUs HaO0I0naTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS,, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
NEUCTBUA W BBIBOJGI, (GOpMyIUpoBaTh yTBepkaeHUs. OCBOEHHE Kypca anreOpsl
o0OecrieuynBaeT pa3BUTHE JIOTMUYECKOTO MBIIUICHUS OOYyYarolIuXcsi: OHU HCIOIb3YIOT
JNEAYKTUBHbIE W WHAYKTUBHBIE pAacCyXIeHHUs, O0O0O0OIIeHHEe ¢ KOHKPETU3AIIHIO,
abcTparupoBanue u aHajgoruto. O0ydeHue anredpe npeanoiaraeT 3HauuTeIbHbI 00bEM
CaMOCTOSATENIbHON NIEATeTbHOCTH O0YYaIOIIUXCsl, MOATOMY CaMOCTOSATEIBLHOE PEIICHHE
3a/1a4 SBISETCA peann3alueil AesiTeNbHOCTHOTO IPUHITUIA O0yYECHHUS.

B ctpykType mporpamMmbl yueOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYECKHUE JTMHHH:
«Ywucna v BEIUUCICHHS, « AITeOpanuecKue BIPAXKECHUS», « Y paBHEHHUS U HEPABCHCTBAY,
«Dynkuum». Kaxnas w3 3THUX COIEPKATEIbHO-METOIUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €0 JIMHHUSIMHU.
B xozne uzyyenust yueOHOro Kypca 00y4aromuMes IPUXOAUTCS JIOTHYECKU PACcCy KIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3BIK. B CBA3M C 3TUM B Mporpammy
y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MIPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3JielaXx MaTeMaTHYeCKOro OoOpa3oBaHUsS M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYyYalOlMMHUCA OCHOB YHHMBEPCAJIBHOTO MaTeMaTHYEeCKOTO  S3bIKa.
ConepkaTeTbHOM U CTPYKTYPHON 0COOCHHOCTBIO YUeOHOTO Kypca «Airedpay sBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUU «Uucna v BBIYUCICHUS» CIY>KUT OCHOBOM ISl JalbHEHIIEro
U3Y4YCHUS] MATEMaTHKH, CIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIMXCA JIOTHYECKOTO
MBIIIJIEHUSI, (OPMHUPOBAHUIO YMEHHUS TIOJIb30BAaThCS ~ QJITOPUTMAMH, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl MOBCEIHEBHOW >KHU3HHU.
Pa3BuTHe MOHATUS O YKCIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS CBSI3aHO
C palMOHAIBHBIMU M UPPALMOHATBHBIMU YHCIaMU, (OPMUPOBAHUEM TMPEICTABICHUIN
O JEHCTBUTETHLHOM 4YHCJE. 3aBEepIICHUE OCBOCHHUS YHUCJIOBOW JIMHUU OTHECEHO
K cpeJlHeMy 0011eMy 00pa30BaHUIO.
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ConepkaHue IBYX alreOpanvyecKux JUHUN — «AJNreOpandeckue BBIPOKCHUS» U
«YpaBHEHHMsI U HEPABEHCTBa» CMNOCOOCTBYEeT (OPMHUPOBAHUIO Yy OO0Yy4arOIIUXCS
MaTeMaTHYEeCKOTO armapara, He00X0AMMOTO JUIs PEeLIEHUS 3a/1a4 MaTEMaTHUKH, CMEXKHBIX
OPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl y4eOHBII MaTepuan IpyNIUPYETCs BOKPYT PALMOHAIBHBIX BBIPAKEHUH.
Anrebpa neMOHCTpUpYET 3HAuUE€HHWE MaTEeMaTHUKHW KakK s3blka Uil TOCTPOCHUs
MaTeMaTHYECKUX MOJIeNIel, ONMCaHuUs MPOIIECCOB U SIBJICHHUM peanbHOTro Mupa. B 3amaun
oOyueHus anreOpe BXOJAT TaKKe JajbHeilee pa3BUTHE AITOPUTMUUECKOTO MBIIIICHUS,
HE00XOIMMOT0, B YaCTHOCTH, JIJIsl OCBOCHHSI Kypca MH(POPMATHUKH, U OBJIa/ICHIE HABBIKAMHU
JeNyKTUBHBIX paccyxaeHuid. lIpeoOpazoBaHue CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CHOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPYECTBY.

Conmepxanne (QPyHKIMOHANBHO-TpaUUECKOW ITUHUM HAIeIeHO Ha TOJy4YeHHe
oOydarolmuMucsl 3HaHUM O (YHKUMAX Kak BaKHEHIIed MaTeMaTHYeCcKOH MOJeNu
JUIA OTMHCAHMS U MCCIENOBaHHS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHHUM B MPUPOAE U
oOmectBe. M3yyenne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYyYalOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3JInYHbIEC BbIPA3UTEIbHBIE CPEJCTBA SI3bIKA MAaTEMAaTUKH — CJIIOBECHBIE,
CHUMBOJIMYECKHUE, rpaduueckue, BHOCUT BKJIaJ B POpMHUpPOBAHUE MPEICTABICHUN O POJIU
MaTeMaTUKHU B Pa3BUTUH LUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY MJIaHy B 7—9 Kiaccax u3ydaeTcsl y4eOHbI Kypc «Anredpay,
KOTOpBIA BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3zenbl coaepxkanus: «Yucna u
BBIUMCIICHUS, «ANreOpandeckie BhIpaXeHHs», «YPaBHEHHUS U HEPABEHCTBAY,
«DYHKIIAWY.

OO6miee YMCIO 4YacoB, PEKOMEHIOBAaHHBIX Ui HW3Y4YEHHUs Y4eOHOro Kypca
«Anrebpa», — 306 gacos: B 7 knacce — 102 yaca (3 vaca B Hezdenwo), B 8 kiacce —
102 gaca (3 yaca B Hegento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIIO).

COJAEPKXAHUE OBYYEHMUA

7 KIIACC
Yucaa u BbIYUCICHUS

Jpo6u OOBIKHOBEHHBIE U ACCATUIHBIC, TIEPEXO0T OT OJTHOM (POPMBI 3aTTUCH APOOEH K
npyroii. IloHsiTMe palMOHANBPHOTO 4YHUCIA, 3alHUCh, CPABHEHHUE, YHOPSAIOYHMBAHHE
palMoOHANBHBIX 4YHCceNl. ApudmeTndeckue NIeHUCTBUS C pPAIMOHAIBHBIMU YHUCJIaMHU.
Pewienue 3aay u3 peanbHON MPAKTUKKU HAa YaCTH, HA APOOH.

CremneHb C HaTypaJibHbIM T[IOKa3aTeleM: OIpelaesieHue, MpeoOpa3oBaHUe
BBIPDOKCHUI HA OCHOBE ONPENETICHUS, 3alMUCh OOJBIIUX 4Yuced. [IpoleHThl, 3ammch
IPOLIEHTOB B BHUJAE JIpoOM M ApoOM B BUJE NPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
MPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpumeHeHne MPU3HAKOB JIETUMOCTH, Pa3JIoKEHUE Ha MHOXKUTEIN HaTypalbHBIX
YHCell.

PeanbpHble 3aBUCUMOCTH, B TOM YHCJIE IpsAMasi U oOpaTHasi NPONOPIHUOHATBHOCTH.
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AJiredpanyecKue BbIPAKEHUS

IlepemeHHbBIE, YMCIOBOE 3HAUYCHUE BBIPAKEHUS C IEpeMEHHOU. JlomycTumble
3Ha4YeHUs1 NepeMeHHbIX. [IpencTraBieHne 3aBUCHMOCTH MEXK]Y BEIUYMHAMHU B BHJE
dbopmynbl. Beruucnenuss mo ¢opmynam. IIpeoOpaszoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIC BBIPAXKEHUS, IPaBUIa MPE0OpPa30BaHUS CYMM M MPOU3BEIICHUA,
IpaBuiIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaraeMbiX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpHowrieHsl M MHOrowieHsl. CreneHb MHOrowieHa. CloKeHue, BBIUUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyINbl COKPAIEHHOIO YMHOXKEHHS: KBaApPAT CYMMbI U
KBagpar pasHoctu. dDopMyrna pa3HOCTH KBAApaToB. Pa3nokeHHME MHOTOYIEHOB Ha
MHOXHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, IIpaBWiIa IpeoOpa3oBaHUs  ypaBHEHMUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JInHeliHOE ypaBHEHME C OTHOU ITIEPEMEHHOM, YMCII0 KOPHEW JIMHEWHOTO YPaBHEHMUS,
penieHue JIMHEMHBIX YypaBHEHUU. COCTaBIICHHE YPABHEHHHM IIO YCJIOBHUIO 33J1a4U.
Pemenne TekCTOBBIX 33/1a4 C HOMOIIBIO YPABHEHU M.

JluneiiHoe ypaBHEHHE C JABYMs IepeMeHHbIMU M ero rpaguk. Cucrema IByX
JUHEWHBIX YpaBHEHHH C ABYMs MepeMeHHbIMU. PerieHne cucreM ypaBHeHHH criocoOom
NOACTaHOBKH. [Ipmeps! pemennst TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM YPABHEHHM.

DyHKIUU

Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXXYTKHU. PaccTosiHue mexay AByms
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsimoyrosibHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpAMHATA TOUYKU
Ha KOOpAMHATHOW IutockocTd. [Ipumepsl rpadukos, 3amaHHbIX dopmyrnamu. UreHue
rpadukoB peanbHbix 3aBucumocteil. [lonstue ¢pynkuuu. ['paduk Qynkmuu. CpoiicTBa
¢Gynxunii. Jlunelinas ¢ynkuus, eé rpapuk. I'padux dynkuum y = |x|. I'papuyeckoe
pELIEHNE JTUHENHBIX YPABHEHUM U CUCTEM JIMHEMHBIX YPABHECHUN.

8 KIIACC
Yucaa v BbIYUCICHUS

KBaapatHblil kopeHb u3 yucna. [loudarue 00 uppaunoHanbHOM uncie. JlecsTuuHbie
npuOIIKEHUsT HppalMoOHANbHBIX uHcen. CBolcTBa apu(METHYECKUX KBaJpPaTHBIX
KOpPHEHN U UX NPUMEHEHUE K MPe0Opa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCICHUSIM.
JlencTBUTEIbHBIC YUCIIA.

CrerneHsb ¢ LeNIbIM ITOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIA.

AJiredpanyecKue BbIPAKEHUS
KBanpaTtHblii TpEXWIEH, pa3ioKEeHUE KBaJApPaTHOrO TPEXUJeHa HAa MHOXKHUTEIH.
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoi Apoou. CioxeHue,
BBIUUTAHNE, YMHOXEHHE, JIeJICHNE allreOpandeckux Apooei. ParonanbHble BhIpakKeHNs
U UX MpeoOpa3oBaHue.
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YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaJIpaTHOrO ypaBHEHHUA. Teopema
Buera. Pemienue ypaBHeHUI, CBOASAIIMXCS K JMHEHHBIM M KBaApaTHbIM. [Ipocreiue
JIPOOHO-paIMOHAIbHBIC YPaBHEHHUSI.

['paduueckass uHTEpIIpeTalsi yYpaBHEHHM C JABYMS TEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPABHEHUH C IBYMs ITepeMEHHBIMU. [[prUMepbI pelIeHus: CUCTEM HETMHENHBIX
YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 allreOpandecKuM CITIOCOOOM.

UucnoBble HEPABEHCTBA M HMX CBOMCTBA. HEpaBEHCTBO ¢ OAHOM MEPEMEHHOW.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON NiepeMeHHON. CHUcTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. OOIaCTh ONMpEAENEHUs] U MHOXKECTBO 3HAYEHUN (PYHKIUH.
CriocoObl 3aaHus PYHKITHA.

I'padpux pynkumu. Urenue cBoicTB pyHkmM no e€ rpaduky. [Ipumeps! rpagukos
(GYHKIM, OTpa)xaroluX peaJbHble MPOLECCHI.

@DyHKIMYU, ONUCHIBAIOLIUE MPSMYIO U 00paTHYIO NPONOPLHUOHATBHBIE 3aBUCUMOCTH,
ux rpapukn. OyHkuun y = x°, y = x5, y =Vx, y=|x|. [paduueckoe penienue ypaBHeHUI
Y CUCTEM YPAaBHEHUM.

9 KJIACC
Yucaa u BbIYUCICHUS

PannonanpHbie uuWCIa, WPpAMOHATBHBIE YWCIA, KOHEYHbIE M OECKOHEUYHBIC
JEeCATUYHBIC TpoOru. MHOXKECTBO JIEWCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIA KaK
OECKOHEUHbIE JCCATUYHBIC JpoOU. B3amMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YHACEII U KOOPAUHATHOU MPSMOU.

CpaBHeHue JNEUCTBUTEIBHBIX YHCell, apupMETHIECKIE JICUCTBHUS C
JNEUCTBUTEBHBIMH YHCJIAMU.

PasMepbl O0OBEKTOB  OKPYXKAIOUIErO  MHUpa,  JUIMTEIBHOCTH  MPOLIECCOB
B OKPY’KaloIlleM MHUPE.

[IpubnmxEHHOE 3HAYCHHWE BEJIMYMHBI, TOYHOCTh MNpuUOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yjabTaToB BIYACICHUN.

YpaBHeHHs M HEPABEHCTBA

JIuneliHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOISIIMXCA K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHMI, CBOASIIMXCA K KBAaJpPaTHBIM.
bukBangparHoe ypaBHenue. I[Ipumepsl pemieHus ypaBHEHMH TpPETbEM M UYETBEPTOU
CTENEHEHN PA3JI0KEHNEM Ha MHOKUTEIIN.

Pemenune npoOHO-pallMOHANBHBIX YypaBHEHUH. PelleHne TEKCTOBBIX 3adad
anredpandyeckuM METOJIOM.

VYpaBHeHUE C JByMs ME€pEeMEHHbIMU M ero rpaduk. Pemenue cucrem IByx
JIMHEVHBIX YPAaBHEHHH C IBYMS IEPEMEHHBIMU. Pelienre cucremM AByX YpaBHEHUH, OJTHO
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U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpou creneHu. ['paduueckas mHTEpHpeTanus
CHUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1a4 alNreOpanvyecKuM CrIoCOOOM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHol. KBaapaTtHeie HepaBeHCTBa. [ paduueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs [IEPEMEHHBIMU.

DOYyHKIUU
KBanpatuunas ¢ynkuusi, e€ rpaduk u cpoiictpa. [lapadosa, KoopAMHATHI BEPITHHbI
napadoJibl, 0Cb CAMMETPUHU Mapa0OoIbl. y,

Ipaduku Qyukumit: y = £x, y= Ax+b, y=",y= 23,y = \/x,*y = ],
X
U UX CBOMCTBA.

YucsioBble M0CIEA0BATEIbHOCTH U POrPEeCCHH

[ToHsiTHE YKMCIOBOM  MOCIENOBATENBHOCTU. 3aJaHUE  MOCIEI0BATEIbHOCTH
peKyppeHTHOM (hopmyToit u popmyIioit n-ro wieHa.

Apudmernueckass W TreomeTpudeckas mnporpeccud. Dopmynbl  n-ro0  4ieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHne 4ieHOB apu(hMETHUECKOW U TEOMETPUUECKOI MPOrpeccuil TouKkaMmu
Ha KOOpPJIWHATHOW IUIOCKOCTH. JIMHEWHBI M 3KCNOHEHUHANIbHBIA POCT. CIIOXKHBIE
MIPOLICHTHI.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ynbTaThl ~ OCBOEHMS ~ IpOrpaMMbl  Y4eOHOro  Kypca K
KOHIly 0Oy4eHust B 7 KJiacce:

Yucia 1 BbIYMCIEHUS

BoImonHATh, coueTast yCTHbIE U MUCbMEHHbIE TPUEMBI, apupMeTHIEeCKIe TeUCTBUS
C pallMOHAJIbHBIMU YHCTIAMHU.

HaxonuTh 3HaYeHUs! YUCIOBBIX BBIPAXKEHUM, IPUMEHATh Pa3HOOOpA3HbIE CIIOCOOBI
Y NPUEMBI BBIYUCIICHHS 3HAYEHHUI APOOHBIX BBIPAXKEHUH, COAEPKAIIUX OOBIKHOBEHHbIE
U JICCATUYHBIE JPOOH.

[lepexoguTe OT OAHOW (OPMBI 3amUCU 4YMCENl K Jpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YACTHOCTH
B OECKOHEUHYIO JACCATUYHYIO IPOOb).

CpaBHUBATh U YIOPSA0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJIATh yucia.

BBITIONHATS NPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN, OLIEHKY 3HAYCHHIl
YUCJIOBBIX BBIPAKEHUU. BBINONHATE ACHCTBUS €O CTENEHSMH C HaTypalbHbIMU
NOKa3aTeNSIMHU.

[IpuMeHsATh MpPU3HAKU JAEIMMOCTH, PA3JIOKEHUE HAa MHOMKHUTEIM HaTypajbHBIX
YHCElL.
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PemaTs mpakTHKO-OpUEHTUPOBAHHBIC 3a1a91, CBSI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOMOPIIMOHATLHOCTBIO  BEJIMYWH, TPOIEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTAThI
perieHus 3aaa49 ¢ Y9ETOM OTpaHUYCHHM, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
0OBEKTOB.

AJiredpanyecKue BbIPAKEHUS

Hcnonp3oBaTh anreOpandeckyto TEPMHHOJOTHIO M CHUMBOJIMKY, NMPUMEHSTH €€
B IIPOLIECCE OCBOCHUS Y4EOHOT0 MaTepuania.

HaxomuTe 3HaueHUss OYKBEHHBIX BBIPOKEHUN TPU 3aJaHHBIX 3HAYCHUSIX
HepEMEHHBIX.

BemonHsaTe mpeoOpa3oBaHUsS IIENOTO BBIPAKEHHS B MHOTOUICH IMPUBEACHHEM
MOIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOYIEHA Ha MHOTOWIEH M MHOTOYJIeHa Ha MHOTOWIEH,
OPUMEHATH (YOPMYIIBI KBaJpaTa CyMMbI U KBaJpara pa3HOCTH.

Ocy1iecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKUTEIHU C IMTOMOIIbIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOXWTENs, TPYNIUPOBKU CllaraeMblX, MNPUMEHEHUs (opmy
COKpAIIEHHOTO YMHOKEHHSI.

[IpumensaTe npeoOpa3oBaHMs MHOTOWIECHOB JUIsl pEHICHUS Pa3IMYHbIX 3a7ad
U3 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPaKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEH C HATYpadbHBIMH  IOKA3aTeIsIMH IS
npeoOpa30BaHUsI BEIPAKECHUH.

YpaBHeHHs M HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS C OJHOW IIEPEMEHHON, IPUMEHSIS MIPaBUJla Mepexo/ia
OT MCXOJHOTO YPAaBHEHMsI K PABHOCUIBHOMY eMy. [IpoBepsTh, SABISIETCA JIM YMCIIO
KOpPHEM ypPaBHEHMS.

[TpumensaTsy rpaduveckue METOJAbl MPU PEIICHWH JTUHEHHBIX YpaBHEHUH U HX
CUCTEM.

[TonOupaTe npUMephl Map YKCell, IBISIOMINUXCS PEIICHUEM JUHEHHOr0 YpaBHEHUS
C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM TJIOCKOCTH TpadUK JMHEHHOTO ypaBHEHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh I'pa)KOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cucTembl IBYX JIMHENHBIX YPABHEHUH C IByMSI IEPEMEHHBIMH, B TOM YHUCJIE
rpadu4ecKH.

CocTaBnAaTe M peuarh JJMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHMU
II0 YCJIOBHUIO 3aJayd, WHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4H
NIOJIy4CHHBINA PE3YNIbTAT.

DOyHKIUU

N300paxkath Ha KOOPAMHATHOM NPSAMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, Jy4M, OTPE3KH, WHTEpPBaJbl, 3alMCHIBATh UYKCIIOBBIE IIPOMEKYTKM Ha
anreOpanveckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33JIaHHBIM KOOPANHATAM, CTPOUTH
rpaduky TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIHH Y = |X|.
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OnuceIBaTh C TOMOIIBI0 (PYHKITUH M3BECTHBIC 3aBUCUMOCTH MEXKIY BEITUYHMHAMMU:
CKOPOCTb, BpPEMs, PACCTOSIHHE, II€HAa, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue PYHKITUH 110 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 TMpeACTaBICHUS H aHajau3a WHGOpMAIIH,
W3BJICKaTh W WHTEPHPETUPOBATh MH(MOpMAINI0 U3 TPahUKOB pEaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHble pE3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 KkJacce:

Yuciia 1 BBIYMCTICHUS

Hcnonb30BaTh HayajbHBIE MPEACTABICHUS O MHOXKECTBE IEUCTBUTEIBHBIX YMCET
JUI CpaBHEHMS, OKPYIJEHHMs M BBIYHCIEHUH, M300pa)kaTh JEHCTBUTEIbHBIE YHCIIA
TOYKaMHU Ha KOOPAUHATHOMN IIPSAMON.

[IpuMeHATh MOHATHE APUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUThH
KBaJI[paTHbIE KOpPHHM, HCHOJB3ys INpU HEOOXOAMMOCTH KaJIbKYJSATOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHU, COIEpKAIIMX KBaJpaTHbIE KOPHHU, MCHOJb3Yys CBOMCTBa
KOpHEM.

Hcnonb30BaTh 3aUCU OOJIBIIMX U MAJIBIX YKCEN C MOMOIIBIO JECATUYHBIX IpoOei
u creneHeit uncna 10.

AJiredpanyecKue BbIPAKEHUS

[IpuMeHsATh NOHSTHE CTENEHU C LEIbIM MTOKa3aTesIeM, BBIIOJIHATh IPeoOpa3zoBaHus
BBIPAXXEHUH, COACPIKALLIMX CTEIIEHU C LEIbIM [IOKA3aTEeIIEM.

BBINOMHATE  TOXKIECTBEHHBbIE NPEOOpa30BaHUsl  PALMOHANBHBIX  BBIPAXKECHUI
Ha OCHOBE MpaBWJI JIEHCTBUI HAJl MHOTOUICHAMH U alreOpandeckKuMu IpoosiMu.

PackitanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOXKUTEIIH.

[TpumensTh mnpeoOpa3oBaHMsl BBIPAXKEHUNW Ui pPELICHHS pa3IM4YHbIX 3a]ad
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU IIPAKTUKH.

YpaBHeHUSA M HEPABEHCTBA

Pemate snMHENHBIC, KBAaJApPATHBIE YPAaBHEHWsS MW PAUUOHAIBHBIC YPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

IIpoBOoAMTE MpOCTEUIINE HCCIECIOBAHNUS YPABHEHUM U CHCTEM YPaBHEHHUH, B TOM
yucjae ¢ NpUMEHEHHEM TpaduyecKux MNpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YPaBHEHHE WIIM CUCTEMA YPABHEHHU PEILICHHUS], €CJIM UMEET, TO CKOJIBKO, U ITPOUEE).

[lepexoauTh OT CIOBECHON (POPMYIMPOBKH 3aJa4uM K €€ anreOpanvyeckoil Mojenun
C MOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHCTEMBbl YPABHEHHM, MHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33a]1a4d MOJIyYECHHBIN pEe3yJIbTar.

[IpumMeHSTh CBOMCTBA YHWCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, pEIIaTh
JUHEWHBIC HEPABEHCTBA C OJIHOM NMEPEMEHHONW M WX CHUCTEMBI, J1aBaTh rpadHUUecKyIo
WJUTIOCTPAIMI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

46



denepanpHas pabouas nporpamma | Marematuka. 5—9 kimacchl (0a30BbIi yPOBEHB)

DyHKUMH

[lonumMaTe M HCMOIB30BaTh (YHKIIMOHAJIBHBIC TOHATHUA U S3bIK (TEPMHHBI,
CUMBOJINYECKHME OOO3HAUYEeHUs), OMNpEEsATh 3HaueHUue (QYHKIUU 1O 3HAYCHUIO
apryMeHTa, ONpeAesiTh CBOMCTBA GYyHKIUU 10 €€ rpaduKy.

Ctpoutb rpaduku 351eMEeHTapHBIX PYHKIUHN BUA:
y="_y=x% y= x5,y = Vx,7y = |x|, onnuceBarh cBOiicTBa YHCIOBOH (QYHKINH

X

1o e€ rpaduxy.

[IpeameTHBIE pE3yJIbTAaTHl OCBOEHHUS NPOrpPaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 kJacce:

Yucjaa 1 BbIYUCITCHUS

CpaBHUBATH U YIIOPSAIOUYUBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Breinmonuate apudmernyeckue AEUCTBUS C pallMOHAIBHBIMU YHCJIAMH, COYeTas
YCTHBIE W TIUCBMEHHBIE NPUEMBI, BBINOJHATH BBIYHUCICHUS C UPPALUOHAIBHBIMU
YHUCIIaMU.

HaxoauTh 3HadYeHHs CTENEHEW C MEIbIMH MOKA3aTeIsIMU W KOPHEW, BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyriiarh  J€UCTBUTEIbHBIC  YHUCJA, BBIIOJIHATH MPUKUAKY  pe3yjibTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMN.

YpaBHeHUA M HEPABEHCTBA

Pemrate nuHElHBIE M KBAJpPATHBIE YPAaBHEHUWS, YPABHEHHUs, CBOIAIIMAECS K HUM,
npocTeiine ApoOHO-paOHaIbHbIE YPABHEHUS.

PemaTe cucTEMBI JBYX JUHEHHBIX YPABHEHUI C JBYMS NEPEMEHHBIMH U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE ABJISAETCSA JIUHEUHBIM.

PemaTpe TeKcTOBBIE 33a/1auu alNredOpandyeckuM CrocoOOM C TOMOIIBI0 COCTaBIECHUS
YPaBHEHMS WM CUCTEMBI JIBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBOANTE MpOCTEUIINE UCCICAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUMW, B TOM
qyuciae C NPUMEHEHHEM TIpauyecKuX MpelcTaBiIeHUM (ycTaHaBIMBaTb, HUMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUH PEILIECHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemars nuHeliHble HEpAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paxaTh pelIeHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCBhIBATh PELICHUE C IOMOLIBI0 CUMBOJIOB.

Pemats cucreMsl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOLIKE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
IPSIMOM, 3aIIMCBIBATh PELIEHUE C TIOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PELIEHUH PA3JIUYHBIX 3a1a4.

DOYyHKIUU
Pacnio3nasath (byHKHI/II/I HN3YYCHHBIX BHUIOB. IToka3biBaTh CXEMAaTHYCCKU
PacIoNokKeHNE HA KOOPJAMHATHON IIOCKOCTH TpadukoB QyHKIME BHma: y = A£X,
_ g _ A ) — A3 — —
y=4x+b y=_y=ax2+bx+c, y= x5 y= Vx, y= x| B 3aBHCHMOCTH
X

OT 3HaYeHUI K03(PPUIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIMH.

47



denepanpHas pabouas nporpamma | Marematuka. 5—9 kimacchl (0a30BbIi yPOBEHB)

Crpouth W H300pakaTh CXEMATUYECKHM TpapuKyd KBAaJpPaTHUUHBIX (PYHKIHH,
OINHCHIBAaTh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacno3HaBaTh KBagpaTHUYHYIO (QYHKLUHIO 1O QopMmysie, IPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX (YHKLUMNA U3 peaTbHOMN KU3HU, PU3UKHU, TEOMETPHH.

YucioBble MOCAEA0BATEIbHOCTH U IPOrPEeCCHH

Pacrio3naBaTh apuMETHUECKYIO U TEOMETPUIECKYIO TPOTPECCUH MPU PA3HBIX
croco0ax 3aJaHusl.

BBINOMHATH BRIYUCIIEHUS C UCTIOIB30BaHKEM (DOPMYIT N-TO UjieHa apuPpMeTUIEeCKON
Y TEOMETPUUECKOU MPOTrPECCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4jeHbI MOCIe0BATEILHOCTH TOUKAaMU Ha KOOPAMHATHOM IJTIOCKOCTH.

Pemiats 3a1a4u, CBA3aHHbBIE C YUCIOBBIMU TMOCIEI0BATEIbHOCTIMH, B TOM YHCIIE
3aJla4¥ U3 peabHOM JKU3HHU (C UCTIOIB30BAHUEM KAJIbKYJISTOPA, IUGPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Haumenoanue paznena [KonuuectBo OcHoBHOE OcHOBHBIE BUIbI JEATEILHOCTH 00yYarouXCst
(Temsl) Kypca 4acoB COZICp/KAHUE
Ynciia ¥ BEIYUCIIEHUS. 25 ITonsiTue CucreMaTH3UPOBATH U 000ralaTh 3HAHUS
PanmoHanbHbBIE YHciIa palMOHAIIBHOTO YKCIIAa. | 00 OOBIKHOBEHHBIX U ACCATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH H YHOPSII0YMBATH APO0H, TPe0oOpPa30BHIBAs
JIIEUCTBUS MPU HEOOXOIUMOCTHU JIECATUYHBIEC TPOOU B OOBIKHOBEHHBIE,

C palHOHAIBHBIMH
yucnamu. CpaBHEHUE,
YIOPSAI0YABAHUE
PalMOHAJIBHBIX YHCEIL.
Crenenb

C HaTypaJbHbIM
MoKa3aTeyieM.
Pemenne OCHOBHBIX
3a/1a4 Ha JIpooH,
MPOLIEHTHI

W3 peAUTbHOU
ITPAKTHUKHU.

IIpr3Haku qenuMocTy,
Pa3I0KEHUS

Ha MHOXUTEIIH
HaTypaJbHbIX YUCEI.

OOBIKHOBEHHBIE B JICCITUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JNECATHYHYIO IPOOb.

IIpyuMeHATH pa3HOOOPa3HbIE CIIOCOOBI U MPUEMBI
BbIYMCJICHUS 3HAYCHUI JPOOHBIX BbIPAKeHUH,
COJIepKallluX OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOJAUTD
BBIpKEHHE K popMe, Hanbosee y100HOM I BEIYUCIICHUH,
peoOpa3oBbIBATH IPOOHBIC BHIPAKECHUS HA YMHOKEHUE U
JICJICHUE IECATUYHBIX JPO0eH K JEHCTBUAM C LIETBIMU
YUCJIAMH.

IIpuBoaUTH YK c/IOBbIe M 0yKBEeHHbIE IPUMEPHI CTEIICHU
C HaTYpaJIbHBIM MOKa3aTeIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHUSI CTETNIEHU U MOKa3aTelis CTeNEeHU, HAaXOIUTh
3HAUEHUS CTENeHen Buaa a” (a — noboe parmoHaIbHOE
YHCIIO, 1 — HATYPaJIbHOE YHUCIIO).
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PeanbHbie
3aBUCcUMOCTH. [Ipsimast
u oOpaTHas
MPONOPLIMOHAITBHOCTH

IToHUMATBL CMBICHT 3aITUCH OOJIBIITNX YUCEN C TIOMOIIIBIO
JECATUYHBIX JIpoOel 1 cTenenei yncna 10, npuMeHsiTh X
B PCATHHBIX CUTYAIIHSX.

IIpumMeHATH NpU3HAKU AETUMOCTH, PA3JI0KEHUS Ha
MHOXXHUTEIIA HATypaJTbHBIX YUCE.

PemaTh 3a1a4m Ha 9aCTH, TPOIEHTHI, IPOTIOPITHH,

Ha HAXOXXJICHHE JIpoOH (MPOIIEHTA) OT BETUUUHBI U
BEJIMYUHBI MO €€ IpoOu (TIPOLIEHTY), ApoOH (MIPOIEHTA),
KOTOPBIN COCTABIISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoauTH, pa30UpPaTh, OLEHUBATDH PA3TUIHBIC PEIICHHS,
3aMKCH pelIeHUH TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSICHATD, ONTUPASCh HA ONPECIICHHS,
MPSIMO MPONOPIIUOHATBHBIE U 0OPATHO MPOMOPIIMOHATILHBIE
3aBUCUMOCTH MEX]Ty BETMYMHAMH; NPUBOAUTH MPUMeEPBbI
ATUX 3aBUCUMOCTEN U3 peasIbHOTO MHUPA, U3 IPYTUX YUEOHBIX
MPEIMETOB.

PemiaThb NMpakTUKO-OPUCHTUPOBAHHBIE 33/1a4l Ha IPOOH,
MIPOIICHTHI, IPSIMYIO U OOPATHYIO MPOMOPIIUOHATBHOCTH,
MIPOITOPIIAN

AnreOpanueckue
BBIpKCHUS

27

bykBenHbie
BBIPAKCHUSL.
ITepemenHsie.
Jlommyctrmeble
3HAYCHHUS
MIEPEMEHHBIX.
DopMyJIbL.

OBaanerpb anreOpandyecKoi TEPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B IPOIIECCE OCBOCHUS yueOHOr0 MaTepuara.
HaxoauTh 3HaueHus1 OyKBEHHBIX BHIPAXKEHUH MTPHU 3aJaHHBIX
3HAYEHUSIX OYKB; BBIMOJHITH BHIYUCIEHUS IO (POPMYIIaM.
BoimoaHsaTh npeoOdpa3zoBaHus UENOTO BbIPAXKEHUS

B MHOTOWIEH MTPUBEACHUEM MOJOOHBIX ClIaraeMblX,
pPacKpbITHEM CKOOOK. BBINOTHATH YMHOKEHUE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHU,
packpeiTHE CKOOOK U
NpUBEJICHNE

MOI00HBIX ClIaraeMbIX.

CBolicTBa cTEeICHU
C HaTypaJibHbIM
MoKa3aTelIeM.
MHOTro04JICHBI.
CnoxeHnue,
BBIYHUTAHHE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyIibl
COKpAILIEHHOTO
YMHOKEHHS.
Paznoxxenune
MHOT'0YJICHOB
Ha MHOXXUTEIIU

Ha MHOTOYJIEH ¥ MHOTOWJICHA HA MHOTOYJICH, IPUMEHSTH
(dhopmyJibl KBajpaTa CyMMBI U KBaJipaTa Pa3HOCTH.
OcyumecTBJIATH Pa3I0KEHUE MHOTOWICHOB HA MHOKUTEIN
MyTEM BBIHECEHUS 3a CKOOKH OOIIEro MHOKUTEIIS,
npuMeHeHUs! (OpMYJIbl PA3HOCTH KBaJApaToOB, GOpMYII
COKPAIEHHOIO YMHOKEHHUS.

I[IpumensaTs npeoOpazoBaHNe MHOTOUJICHOB JIJISl PEIICHUS
Pa3JIMUHBIX 3aJ1a4 U3 MaTEMATUKH, CMEKHBIX TIPEIMETOB,
W3 PEaIbHOU MPAKTHUKH.

3HAKOMUTBHCS C MCTOPHUEI pa3BUTHS MAaTEMaTUKU

YpaBHEHHS U HEPABEHCTBA

20

YpaBHeHue, paBuiIa
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHJIBHOCTh
YPaBHEHHUM.
JInHenHoe ypaBHEHHE

PemiaTes nMHEHHOE YpaBHEHUE C OJHOM ITEPEMEHHOM,
NMPUMEHss MPABMWJIA MIEPEX0/IA OT UCXOIHOTO YpaBHEHUSA
K paBHOCHJIBHOMY eMy OoJiee nmpocToro Buja. [IpoBepsTs,
SIBJIIETCS JI1 KOHKPETHOE YMCIIO0 KOPHEM YPABHEHMUSI.
IHoa0upaTs NpuMepHI Nap YUCEI, SIBISIOMIMNXCS PEHIEHUEM
JIMHEWHOrO0 YPAaBHEHUS C JBYMsI IEPEMEHHBIMU.
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C OZJHOM IIEPEMEHHO,
pelIeHne JTMHEUHBIX
ypaBHeHU. Pemenne
3a/1a4 C IIOMOLIBIO
YPaBHEHUM.

JInnenHoe ypaBHeHHE
C IBYMs
IIEPEMEHHBIMH U €TO
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPABHEHUU

CTpouTh B KOOPAMHATHON MIIOCKOCTH IpauK JIMHEHHOTO
YpaBHEHUS C IBYMs IEPEMEHHBIMU; MOJIb3YSCh TpapuKoM,
NPUBOAMTH NPUMeEPbI PELICHNS YPABHEHUS.

HaxoauTth peieHue CUCTEMBI IBYX JUHEUHBIX YPABHECHUN
C ABYMs IEPEMEHHBIMU.

CocraBisiTh 1 pemiaTh YpaBHEHHE WA CUCTEMY
YPaBHEHUH 110 YCIOBHUIO 33/1a4, UHTEPIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MTOTyYECHHBIN
pe3yabprar

C IByMs
IIEPEMEHHBIMU
Koopnunate! u rpaduku. 24 Koopaunara Touku HN300pakaTh Ha KOOPAUHATHOM MIPSAMON TOYKH,
OyHKIMU Ha npsAMoi. UUCIIOBbIE | COOTBETCTBYIOLIUE 3aaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
IIPOMEIKYTKH. MHTEPBaJIbL; 3alUCHIBATh UX HA aIreOpandyeckoM sI3bIKe.

Paccrosinue Mmexny
IBYMSI TOUKaMH
KOOPAMHATHOM
MPAMOM.
IIpssmoyronbHas
CUCTEMA KOOPAUHAT
Ha IJIOCKOCTH.
[Tpumeps! rpauKoB,
3aJIaHHBIX
bopmynamu.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJTaHHBIM KOOPJAMHATAM; CTPOUTH Ipa)KH HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpPMYyJIaMH, B TOM YHUCJIE

C IIOMOTIIBIO MHU(PPOBHIX TAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPNPeTUPOBATH IpadUuecKuii ciocod mpeacTaBIeHUs
U aHaJIM3a Pa3HOOOpa3HOM KU3HEHHON MHPOPMATIHH.
OcBauBaTthb MoHsTHE (PYHKITNH, OBJIA/IEBATH
GyHKIIMOHATBHOW TEPMUHOJIOTHEH.

Pacno3naBath 1uHElHYI0 QYHKIMIO y = kx + b,
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Yrenue rpadukos
peasbHbIX
3aBUCUMOCTEM.
[Tonsitue GhyHKIUU.
I'padux pyHKUIHU.
CgoiicTBa PyHKIIHA.
Jluneiinas QyHKIms.

ONMCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAUYCHUH

ko3 punreHToB k u b.

Ctpouts rpaduxu nuHeitHOM GyHKIMH, QYHKIMHA ) =| X |.
Hcnoan3oBath HU(PPOBBIE PeCYPChI TS ITOCTPOCHHUS
rpadukoB pyHKIUN U U3yUEHUS] UX CBOICTB.

[TpuBOAUTH TPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peabHbIX
polieccax u SIBICHUSAX

[locTpoenue rpaduka
JTUHEUHOU (PYHKIINH.
['paduk pyHkIMH
y=|x|
[ToBTOpEeHue u 0000IIIeHNE 6 [ToBTOpEHNKE Bri0uparTh, IpUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX ITOHATUI YHUCEJ, BBIYMCICHHM, TPpeoOpa30BaHUil BbIpAXKEHUH,
Y METOJIOB Kypca pelieHus ypaBHEHUH.
7 knacca, 00001IeHne OcyuiecTBJIATHL CAMOKOHTPOJIb BHITOJHIEMbIX 1€UCTBUN 1
3HaAHUU CaMONPOBEPKY pe3yJibTaTa BHIYUCICHU, MPeoOpa3oBaHmil,
ITOCTPOCHUMU.
Pemartsb 3agaum u3 peaibHON KU3HU, MPUMEHSITh
MaTeMaTHYeCKHe 3HAHUS IS pELICHUS 3a/1a4 U3 APYTrUux
MPEIMETOB.
Pemath TeKCTOBBIC 32/1a491, CDABHUBATDH, BLIOMPATH
CIOCOOBbI PEIICHUS 3aa4n
OBLIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KIIACC
Haumenoanue paznena |KomnuectBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIBHOCTH O0YUYaIOITUXCSI
(Tembl) Kypca 4acoB COZEPKAHUE

Yucia u BBIYUCTIECHUS. 15 KBanpaTHblit KOpeHb @®opMyJTUPOBATH ONIPeAe/ieHre KBAIPaTHOTO KOPHS

KBagpaTHbie KopHU u3 uncina. [Tonstue U3 4ucia, apu(MeTHUIecKoro KBaJipaTHOTO KOPHS.
00 UppaImoHaIbHOM IIpuMeHATH Onepalyio U3BJICUCHHUS KBAIPATHOTO KOPHS
yucJie. JlecaTnunbie 13 YHCIIa, MCTOJIB3YS TIPH HEOOXOIMMOCTH KAJbLKYJIATOP.
PUOIIKEHUS OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIAMU U
MppALMOHATILHBIX JNECATUYHBIMU JIPOOSIMHU.
YHUCEI. CpaBHUBATB U YNOPAA0YHUBATH PALIMOHAJIBHBIC U
JleiCTBUTENBHBIE APPALMOHAIBHBIE YHUCIA, 3AIIUCAHHBIE C TOMOILBIO
ynucia. CpaBHEHUE KBaJpAaTHBIX KOPHEM.
JENCTBUTEIBHBIX HccnenoBarh ypaBHEHHE X* = a, HAXOAUTH TOUHBIE U
YHUCEN. NpUOIMKEHHBIE KOPHU TIpU a > 0.

YpaBHeHUE BUaa
X =a.
CBoiicTBa

apru(pMeTUIECKUX

KBaJpaTHBIX KOPHEM.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHU,
coZiepKalux
KBaJIpaTHbIE KOPHU

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YU CJIOBBIC DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISATOPA
(xommbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl PeoOpa3oBaHuUs BEIPAKECHUM.
BoInoJHATH Ipeodpa3oBaHusl BEIPAKEHUH, COACPKAIINX
KBaJIpaTHbIE KOPHU. BeIpaxaTb nepeMeHHbIE

13 TEOMETPUYECKUX U HU3HIECKUX HOpMyII.

BbrunciasTh 3Ha4e€HUA BBIPAXKECHUHN, COAEPKALIUX
KBaJIpaTHbIE KOPHU, UCTIOJb3YSI TP HEOOXOAUMOCTH
KaJIBKYJISITOP.
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Hcnoan3oBaTh B X0/€ pelIeHUs 3a/1a4 3JIEMEHTApHbIE
IPEeJICTaBIICHUS, CBSA3aHHBIE C TPUOIMKEHHBIMU 3HAUCHUSIMU
BEJIMYUH.

3HAKOMUTBHCS C UCTOPHUEI Pa3BUTHUS MATEMATUKU

Yucna u BBIYMCIEHNUS. Crenens ¢ Hensm D®opMyJIHPOBATH ONpPeEAeIeHHE CTEIICHU C LIEIbIM
CreneHsb ¢ LeapIM IIOKA3aTeJIEM. IIOKA3aTEIIEM.
IIOKa3aTeseM CrannapTHas 3an1Ch IIpeacTraBiasiTh 3aMUCh OOJBIINX U MAJIBIX YHCET
quCIa. B CTaHAApTHOM Bue. CpaBHMBATH YUCJIA U BEJIUMYUHBI,
Pazmepst 00beKTOB 3allMCaHHBIE C UCTI0JIb30BaHUEM cTeneHu 10.
OKPYKarLIEro MUpa Hcnmoab3oBaTh 3alIMCh YUCET B CTAHAAPTHOM BHJIE
(OT IeMeHTapHBIX U1 BBIPQXKEHUS pa3MepOB OOBEKTOB, JUIUTEIHHOCTH
YaCTUILL IIPOLIECCOB B OKPYXKAIOIIEM MUPE.
110 KOCMHUYECKHX DopMyJIHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOU hopme
0OBEKTOB), Y MJLJIIOCTPUPOBATH NPMMEPAMHM CBOMCTBA CTETICHH
JUIUTEIIEHOCTh C LEJIBbIM IOKA3aTENIEM.
[IPOLIECCOB IIpuMeHATH CBOMiCTBA CTENICHU IS IPEOOPA30BAHUS
B OKPY>KalOIIEM MHPE. | BBIPAKEHUH, COAEPKAIIUX CTEIICHHU C LIEJIBIM [I0KA3aTeJIEM.
CBoliCcTBA CTCIICHU BbInoJHATH AeliCTBHUS C YMCIIaMU, 3alIMCaHHBIMU
C LIEJIBIM [TOKa3aTeeM | B CTaHAAPTHOM BHJE (YMHOXKEHUE, JCJICHHE, BO3BE/ICHNE
B CTEIICHD)
AnreOpanueckue KBagparusiii Pacno3zHaBaTh KBaApaTHBIN TPEXUJIEH, YCTAHABINBATD
BbIpakeHUs1. KBagparusii TPEXUJIEH. BO3MOKHOCTb €T0 Pa3I0KEHUS HA MHOKHUTEIIH.
TPEXUJICH Paznoxenue PackiaabiBaTh HA MHOKHTEJIM KBaJAPATHBIN TPEXUIICH
KBaJPaTHOIO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM

55




®denepanpHas padouas mporpamma | Maremaruka. 5—9 kinaccel (0a30BbIl YPOBEHb)

TpEXWICHA
Ha MHOXUTEIIN

Anrebpandeckue
BBIPKCHUSI.
AnreOpanueckas 1poOb

15

AnreOpandeckas
ApoOsb. [lomycTumblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATITUX

B aireOpamyecKue
BEIPKEHUSI.
OCHOBHOE CBOWCTBO
anredbpanveckon
npo6u. CokparieHue
pooei.

CnoxeHue,
BBIYUTAHNE,
YMHOXKECHHE U JICJICHNUE
anredpandecKux
pooeit.
[Ipeobpa3oBanue
BBIPAKCHU,
COJIEpIKaIIX
anredpandeckKue
poou

3anuckiBaTh asireOpanyeckue Beipakenus. Haxoaurp
00J1aCTh ONPEEIICHUS PAllMOHATIBHOTO BhIPAKEHUS.
BBINOJHATH YHUCIOBBIE TIOJICTAHOBKH U BHIYHCJIATH
3HaYeHHe APOoOU, B TOM YHCIIE C TOMOILBIO KaJbKyJIATOPA.
®opMyIHpPOBaTHh OCHOBHOE CBOMCTBO aJireOpanyecKon
JpoOu 1 MPUMEHSITh €T0 JJIs TpeoOpa3oBaHus IPoOeH.
BbINoJHATH 1eiicTBUA ¢ anredpanyecKuMu ApoOsSIMH.
[TpumeHsITh TpeoOpa3oBaHMsI BIPAKECHUHN IS PEIICHUS
3aa4. Beipa:kath nepeMeHHblie U3 GopMy (GU3MIECKHX,
Te€OMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYAIIHH)
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YpaBHEHHS U HEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTh KBaJpaTHbIC YPABHEHMUS.

KBanparnusie ypaBHeHUs ypaBHeHue. HeronHoe | 3anmmcebiBaTh (hOPMYJIYy KOPHEH KBAIPATHOTO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJApaTHbIe YPABHEHHMS — TIOJIHBIC U HETIOJHBIE.
ypaBHeHue. Dopmyna IIpoBoauTh NMpocTelne HCCACA0BAHUA KBAIPATHBIX
KOpPHEMN KBaJIPaTHOrO YPaBHECHUM.
ypaBHeHus. Teopema Pemiathb ypaBHeHUs1, CBOJAIINECS K KBaIPATHBIM,
Buera. C TIOMOIITLIO TTPe0OPa30BAHMIA U 3aMEHOM TEPEMEHHOM.
Pemenne ypaBHeHni, Habarwoaath 1 aHAIU3MPOBATH CBSA3b MEXIY KOPHIMU U
CBOJALLIUAXCSA K03 uIIMeHTaMH KBAJPAaTHOTO YPABHEHHUS.
K KBaJIPaTHBIM. ®opmyanpoBath TeopeMy Buera, a Takxke oOpaTHYIO -
[Ipocreiimue 1poOHO- | TEOpeEMy, IPUMEHATH 3TU TEOPEMBI JJIsl PELICHUS
palMOHAJIbHBIE 3az1ay.
YPaBHEHUS. Pemath TekcTOBBIE 321a4UH aNTeOpaMuecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX NEPEXOAUTH OT CJIOBECHOU (hOPMYIUPOBKHU YCIOBUS 3aa4H
3a/1a4 C MOMOUIBIO K aJireOpandeckoi MO MyTEM COCTaBICHUS YPaBHEHNUS;
KBaJpaTHBIX pemaTh COCTABIICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YPaBHEHUU pe3yJIbTar.

3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS aIreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHeHue PacniozHaBaTh IMHENHBIE YPABHEHUS C IBYMS
Cucrembl ypaBHEHUN C IBYMsI NIEPEMEHHBIMHU.

IIEPEMEHHBIMH, €T0
rpauK, IpUMepHI
pELICHUs YPaBHEHUU
B LIEJIBIX YUCIIAX.
Pemenue cucrem aByx
JINHEMHBIX YPAaBHECHUH

Crpouth rpadvKky TMHEHHBIX ypaBHEHUH, B TOM YHCIIE
HCIOJIb3YH HU(PPOBHIE PECYPChI.

Pasimmyarhb napajenbHble U NEPECEKAIOIMECS IPSIMbIE
10 UX YPaBHEHUSM.

Pemiathb cUCTEMBI IBYX JJMHEUHBIX YPABHEHUN C IBYMSI
[IEPEMEHHBIMMU I10JICTAHOBKOM U CII0KEHUEM.
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C ABYMsl
MIEPEMEHHBIMU.
[Ipumeps! pemeHust
CUCTEM HEJIMHEUHBIX
YPaBHEHUU C ABYMS
[IEPEMEHHBIMU.
I'padnueckas
MHTEPIpPETALINS
YpaBHEHHUS C IByMsI
MIEPEMEHHBIMU U
CHUCTEM JIMHEWUHBIX
YPaBHEHUM C IBYMSI
MIEPEMEHHBIMHU.
Pemenne TekCTOBBIX
3a7a4 C TOMOIIBIO
CHUCTEM ypaBHEHUMU

PemiaTes npocTeine CUCTEMbI, B KOTOPBIX OJHO

W3 YPABHECHUU HE SABJISACTCA JIMHEUHBIM.

IIpuBoauTh rpaguyuecKy0 HHTEPNPETALMIO PEIICHUS
ypaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPABHEHUM
C JBYMsI IIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 321241 AJITeOPANIECKUM CIIOCOOOM

YpaBHEHHS U HEPABEHCTBA.
Hepasencrtra

12

Yucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHOU U UX
petieHue. CUCTEMBI
JIMHEWHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH X HA KOOPJIUHATHOW NIPSMOM, 10KA3bIBATH
anreOpanvyecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XO/IE€ PEIICHUS 3a/1a4.
Pemiarb nuHElHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
n300pa)kaTh pelieHne HEPaBEHCTBA Ha YUCIIOBOU MPSMOM.
PemaThb cucteMbl JIMHEHHBIX HEPABEHCTB, M300paXKaTh
pelIeHrEe CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPAMOM
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C OJHOM IEPEMEHHOM
U UX pEIICHUE.

N3o6paxkenune
peLLIEeHUS IMHENHOI O
HEpPABEHCTBA U UX
CHCTEM Ha YUCIIOBOU
pSAMOU
OyHKINH. [TonsiTue pyHKUUU. Hcnoan3oBaTh QyHKIHOHATBHYIO TEPMUHOJIOTHIO
OCHOBHBIE IOHATHS OOnacTb onpeieNieHUs] | CHMBOJIMKY.
1 MHO>KECTBO Bouruncasats 3Havyennst QyHKIUHN, 3aaHHBIX GOpPMYJIaMU
3HaYeHUH (DYHKITUH. (ipu HEOOXOAMMOCTH UCIIOIb30BaTh KAJIBKYJISTOP);
CnocoOn1 3a1aHus COCTABJISATH TA0JUIBI 3HAYEHUH QYHKIIUH.
GYHKIHA. Crtpouthb no Toukam rpapuku QyHKIHH.
I'padux pyHKIHM. OnuceiBaTh cBOMCcTBA (YHKIIMH HA OCHOBE €€
CroiicTBa QpyHKLIHUH, rpaduuecKoro NpeacTaBICHus.
UX 0TOOpakeHue Hcnonb3oBaTh GyHKIIMOHATHHYIO TEPMHUHOJIOTHIO
Ha rpaduke CHMBOJINKY.
HccaenoBath npuMepsl rpapuKoOB, OTPAKAIOIINX PEaTbHbIC
npotieccol U siBieHus. [IpuBoAUTH MpUMeEPHbI IPOLIECCOB U
SABJIEHUH C 3aIaHHBIMU CBOWCTBaMHU.
Hcnmoab30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUTSI TOCTpOEeHUs TpadUuKoB PYHKIINI U U3YUEHHS UX CBOWCTB
OyHKIUH. UreHne 1 moCTpOoeHUE Haxoauts ¢ nomoubio rpaguka QyHKIMU 3HAYCHUE OTHON

YucnoBbie PyHKINH

rpadukoB GyHKIHIA.
[Tpumeps rpadukoB

U3 paCCMATPUBAEMBIX BEJIMYUH 110 3HAYEHUIO APYTOH.
B HecnoxHbBIX caydasx BbIpakaTh GopmyJioii 3aBUCUMOCTH
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hyHKIHH,
OTPaXKAIOIIUX
peabHbIE NIPOLECCHI.
OyHKIMH,
OTHCHIBAIOIINE
MPSMYIO U OOpaTHYIO
MPOMOPLHOHAIIbHBIE
3aBUCUMOCTH, UX
rpadukm.

I'paduk QyHkumn
y =x%

DyHKIUU
y=xiy=x,
y=Vxy=|xl;
rpaduyeckoe penieHue
YPaBHEHUU U CUCTEM
YpPaBHEHUM

MEX1y BEJIMYMHAMM.
OnuceIBaTh XapakTep U3MEHEHUs OJHOM BEJIUYMHBI

B 3aBUCMMOCTH OT U3MEHEHUS JIPYTrOi.

Pacno3naBath BubI u3ydaembix ¢pyHkimii. [loka3siBaTh
CXeMATHYEeCKHU MOJIO)KEHUE Ha KOOPAUHATHON MIIOCKOCTH
rpadukoB QyHKIMI BUga: y = x2,y =x°,y = Vx, y=x|.
HUcnoab3oBath GyHKIMOHAIBHO-TPadUUeCKHe
MpeACTABJICHUS JJIS PEIIEHUS U UCCIIEI0BAHNS YPABHEHUN U
CHUCTEM yPaBHEHUU.

IMpumensts undposBbie pecypcehl 1l HOCTPOCHUS
rpadukoB GyHKITUH

[ToBTOpEeHue u 00o0IIIeHNE

IToBTOpEHUE
OCHOBHBIX ITOHSTHM U
METOJIOB KypCOB 7 # 8
KJ1acCOB, 0000IIeHHE
3HAHUU

Bbi0upaTh, IPUMEHATH, OLEHUBATH CIIOCOObI CPABHECHUS
9HCeJl, BRIYUCIICHUH, IPe00pa3oBaHU BRIPAKCHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJISATH CAMOKOHTPOJIb BBITIOJTHAEMBIX ICHCTBUMN U
CaMOITPOBEPKY pe3yJIbTaTa BEIUHUCICHUM, MPeoOpa3oBaHmM,
MIOCTPOECHUM.

Pemiars 3a1a4uu U3 peajbHOM KU3HU, IPUMEHATH
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MaTeMaTU4YECKUE 3HAHUS JJIsI pEIIeHU 3a/1a4 U3 APYTUX
MPEAMETOB.

PemaTh TeKCTOBBIE 3a/1a44, CPABHUBAThH, BLIOUPATH
CIoco0ObI PEIICHUA 3a/1a41

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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9 KIIACC
HaunmenoBanue pazgena  |[KonuyecTBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIBHOCTH O0YUYaIOIUXCSI
(Tembl) Kypca 4acoB COZICp)KaHUE
Yucna u BEIYUCICHUS. 9 Pannonaneueie uncna, | Pa3BuBaTh nmpeacTaBieHHMs O YUCIaX: OT MHOXKECTBA

JleicTBUTEIbLHBIC YHCTIA

UppalOHATIbHBIE
YHCila, KOHCYHBIC U
OCCKOHEYHEBIE
NECATUYHBIE TPOOH.
MHO0%eCTBO
JIEUCTBUTEIBbHBIX
YHCeT;
JICHCTBUTEILHBIC
YHciia Kak
OCCKOHEYHEBIE
JECATUYHBIE TPOOH.
B3aumHo 01HO3HAUYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
IIPSIMOM.

CpaBHeHue
JIEWCTBUTEIIHHBIX YHCE]I,
apupMeTHIecKre

HaTypaJIbHBIX YUCEN 10 MHOXKECTBA JICVCTBUTEIBHBIX YHCEIL.
O3HAKOMUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
JIEMCTBUTEILHOI'O YHCJIa KaK OECKOHEUYHOM JIeCATUIHOM
JIpoOU, MPUMEHSTh JECATUYHbBIC TPUOTHKEHUS
palMOHATIBHBIX U UPPALIMOHATBLHBIX YUCE].

HN3o0paxkaTth 1eCTBUTEILHBIC YK CIIAa TOUYKAMHU
KOOPZAMHATHOM IIPSAMOM.

3anuceiBaTh, CPABHUBATH U YIIOPSA04YMBATH
JICCTBUTEIILHBIC YKCIIA.

BbInoHATH, COueTast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudMeTnvecKkue 1eiiCTBUS C PAIMOHAIIBHBIMU YUCIIAMU;
HAXO0/JUTh 3HAUCHMS CTCIICHEH C LICJIBIMM ITOKA3aTeIsIMU U
KOPHEH; BBIYUCJIATH 3HAUCHUS YHCIOBBIX BBIPAKEHUM.
IHosy4yuTs nmpeacraBjeHue 0 3HAYMMOCTH
JIEUCTBUTENBHBIX YUCEII B MPAKTUYECKOU AEATEIIbHOCTH
YyeJIoBeKa.

AHAJIU3MPOBATH M [1€JIaTh BBIBO/JbI O TOUHOCTH
MPUOMKCHUS ISUCTBUTEILHOTO YK CIIA TIPH PEIICHUN
3aj1ad4.

OKpyIJIATH ACHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NPUKHAKY PE3YJIbTaTa BBIUUCICHUN, OLEHKY 3HAUCHHI
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JIEUCTBUA

C ICMCTBUTEIbHBIMHU
YHCJIaMH.
[Tpubmmkénnoe
3HAYCHHE BEJIMYNHEI,
TOYHOCTH
TIPUOIVKECHNS.
OKpyTJICHUE YHCEl.
[Tpukuaka u oneHKa

YUCJIOBBIX BBIPAYKEHUH.
3HAKOMHMTBHCS C MCTOPHUEH Pa3BUTHS MATEMATUKU

pe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JInHenHoe ypaBHEHHE. OcBauBaTh, 3a1I0MMHATH U IPUMEHATH rpaguyeckue
YpaBHEHUS C OAHOU Pewienne ypaBHeHuUN, METO/bI [IPU PEIICHUN YPAaBHEHUHN, HEPABEHCTB U UX
IIEPEMEHHOU CBOJISIIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBats 11eibie U IpOOHBIEC YPABHEHHUS.
KBagparHoe Pemiarhb JiMHelHbIC U KBA/IPATHbIC YPABHEHMS,
ypaBHeHUE. Pemenne ypaBHEHUS, CBOJIAIIMECS K HUM, POCTEHIINE APOOHO-
YPAaBHEHUH, palHOHAIIbHBIE YPAaBHEHMUSI.
CBOIALLUXCS IIpensaratb BO3MOXKHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
K KBaJIPaTHBIM. 3a7a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4d
bukBanpatHbie Pa3HBIMU CITOCOOAMHU.
YPaBHEHUS. 3HAKOMHMTBHCS C MICTOPHUEH Pa3BUTHS MATEMATUKU
[Ipumepsl perieHus

YPAaBHEHUH TPEThEN
Y YETBEPTOU CTENICHEN
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pasoKeHUEM
Ha MHOYKUTEH.
Pemenne apoGHO-
palMOHAJIbHBIX
YpaBHEHUM.

Pemntenne TeKCTOBBIX
3a/1a4 aNreOpanyecKum
METOI0OM

YpaBHEHMS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHeHUE ¢ OBYMS
IIEPEMEHHBIMU U €0
rpaduxk.

Cucrema nByx
JIMHENHBIX YPAaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
pemenne. Pemenue
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JJUHEUHOE,
a Ipyroe — BTOpou
CTENIEHMU.
['padmueckas
MHTEPIpETaLNs
CUCTEMBI YPABHEHH

C ABYMsI IEPEMEHHBIMM.
Pemienue TeKCTOBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIICHUS] CUCTEMBI
JBYX JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBHIX OJTHO YPAaBHEHUE HE
SIBJISICTCS JINHEHHBIM.

Hcnoab3oBath GyHKIHOHATBHO-TpAQUUECKUE
IIPEICTABIICHUS )1 PELIEHUS U MCCJIeJ0BAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, PelIaTh UX
aJIre0pandecKkuM CriocoOOM: MePexXoAuThb OT CJIOBECHON
(OopMyJIMPOBKH yCIIOBUS 3a/1a4H K aIre0Opanyeckoil Moieu
IyTEM COCTABJICHUSI CUCTEMBI YPABHEHHI; pelIaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUI; HHTEPNPEeTUPOBATH
pe3yJbTar.

3HAKOMHUTBHCS C HCTOPHEH Pa3BUTUS MATEMATUKH

64




®denepanpHas padouas mporpamma | Maremaruka. 5—9 kinaccel (0a30BbIl YPOBEHb)

3aJ1a4 ajnreOpandecKum
CII0COOOM

YpaBHEHHS U HEPABEHCTBA. 16 Yucnossie Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPIIPETUPOBAThH
Hepasencrtsa HEPABEHCTBA U X HEPABEHCTBA; UCMOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BoInosHATH TpeoOpa3oBaHUsl HEPABEHCTB, HCMOJIb30BATH
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JTUHEIHBIE U KBAJpaTHbIC HEPABCHCTBA.
C OJTHOU NEPEMEHHOU PemiaTh nMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Y UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUYAKOIINX
Cuctembl TMHENRHBIX KBaJIpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATH
HEPABEHCTB C OJTHOU MIOJy4YE€HHBIE PELICHUS.
IIEPEMEHHOU U UX HN300paskaTh pericHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelICHHE. Ha YHCJIOBOM MPSIMOI, 3aNIUCHIBATH PEIICHUE C TOMOIIBIO
KBagpaTtHbie CHUMBOJIOB.
HEPABEHCTBA U X PemiaTe kBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pElICHHE. rpadudeckue npecTaBIeHuUS.
['padmyeckas OcBauBaTh M NIPUMEHATh HEPABEHCTBA IPU PEILICHUU
MHTEpIIpETaLMs PAa3IMYHBIX 33/1a4, B TOM YUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
MIEPEMEHHBIMU
OyHKIMU 16 KBagparuunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA;

byHkuus, e€ rpaduk u
coiicTBa. [lapaboia,
KOOPJMHATHI BEPIIIMHbI
napadoJibl, OCh

WITIIOCTPUPOBATH CXeMATH4YECKH, 00bSICHATH
pacmoioKeHNe Ha KOOPIMHATHOM IIIOCKOCTH TpauKoB

k
Gynkumii Buga: y = kx,y = kx+ b,y = .y = x4
X
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CUMMETpPUHU NapadoJIbl.

['paduku GhyHKIIMIA:
y =k,
vy =hkx + b,
k
Y= =
X
y=x,
— 3
y =X,
v =5
y = x|

y=x,y= ; X,y =|X| B 3aBUCUMOCTH OT 3HAUCHUI
K03((PUIIMEHTOB; ONUCHIBATh UX CBOMCTBA.
Pacno3naBaTh KkBaipaTHUHYIO QYHKIHIO IO GOpMYyII€.
IIpuBOAMTH NPUMeEPBI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peatbHOU KU3HU, PUBUKHU, TEOMETPUH.

BoiaBasaTs 1 060011aTh 0COOEHHOCTHU Tpaduka
KBaApaTuuHON QyHKIuu y = ax*> + bx + c.

CTpouthb 1 H300pakaTh cXeMaTH4YeCKHU IpaduKu
KBaIpaTUYHBIX (PYHKIIUH, 3a1aHHBIX (OpMYyJIaMU BUIA
y=ax’,y=ax*+q,y=alx+p),y=ax*+bx+c.
AHAJIU3MPOBATH U NPUMEHATH CBOMCTBA N3YUYCHHBIX
GyHKUMN U1s1 KX TOCTPOEHUS, B TOM YHCIIE C TOMOUIBIO

(G POBBIX PECYPCOB

YucioBrie
IOCJIEI0BATEILHOCTH

15

ITousiTue yncioBou
MOCJIEAOBATCILHOCTH.
3amaHue
MIOCJIE/IOBATEIILHOCTH
PEKYPPEHTHOM
dbopmyoii u

dhopmyIIoH 7-TO YJIeHA.

Apudmernueckas u
reOMETPUYECKAS
IIPOTPECCUM.
dopmyIibl 7-T'0 YIEHA
apuPMETHICCKON U
r€OMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHUS,
CTPOMTBH peveBble BbICKA3bIBAHUS C UCIIOJIb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C OHATHEM
HOCJIEI0BATEIbHOCTH.

AHaau3upoBaTh PopMyIly n-ro YieHa
NOCJIEI0BATEIBHOCTH WM PEKYPPEHTHYIO GOpMyITy

U BBIYHCJIATH YICHBI I0CIIEA0BATEIBHOCTEN, 33 IaHHBIX
TUMU HOpMyJIamMHu.

YcranaBiaMBaTh 3aKOHOMEPHOCTh B IOCTPOEHUU
NIOCJIEIOBATENBHOCTH, €CJIU BBIITMCAHBI IEPBBIE HECKOJIBKO
€€ YICHOB.

Pacno3naBaTh apu(pMeTHUECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0AX 3aJaHUs.
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MIPOTPECCHI, CyMMBI
MIEPBBIX /1 YJICHOB.
N3o0pakeHne 4ieHOB
apuMeTHIECKON U
r€OMETPUYECKOU
MPOTPECCUN TOUYKAMHU
Ha KOOPAMHATHOU
IIJIOCKOCTH.
JluHenHbIN 1
AKCIIOHEHLIUAIIbHBIN
pocT.

CioKHBIE POLICHTHI

PemaTsp 3a1auu ¢ ucnosibzoBanueM (HopmyJ #-ro yieHa
apru(MeTHYecKo 1 TeOMETPUIECKON MPOTrPECCHi, CyMMBI
IIEPBBIX /1 YJICHOB.

N300paxkaTh WICHHI [10CJIE10BATEIbHOCTH TOUKAMU

Ha KOOPAMHATHOM IIJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SIBJICHUN

U3 pEATbHON JKU3HU, WIUTIOCTPUPYIOIINE N3MEHEHUE

B apu(hMETHIECKON IPOTPECCUH, B TEOMETPUUECKOM
IPOrpeccuu; N300paxaTh COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpadudecku.

PemaTe 3aga4M, CBA3aHHbBIC C YHCIOBBIMU
IIOCJIEI0OBATENBHOCTAMHU, B TOM YHCJIIE 3a1a4M U3 PEATIbHON
YKU3HH C UCTIOJIB30BaHUEM LIU(PPOBBIX TEXHOJIOTHI
(37€KTPOHHBIX TAOJIHUL, FPapUUECKOro KaIbKyISATOpa U T.I1.).
Pemiarhb 3a1a4n Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3aJlay U3 peaibHON MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJISATOPA).

3HAKOMMTBHCS C MCTOPHEH Pa3BUTHS MATEMATUKN

[ToBTOpeHue, 06001ICHHE,
cucTeMaTu3anus 3HaHUU

18

Yucaan
BbIUMCJIeHHSs] (3aITHCh,
CpaBHEHUE, JIECUCTBUSA
C ICMCTBUTCIbHBIMH
YHCJIAMH, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOILICHUS,
MIPOTIOPIINHY;

OnepupoBaTh NOHATHSMH: MHOXKECTBO, TOJIMHOKECTBO,
orepaiy Hajl MHOXKECTBaMH; HCIOJIb30BATh rpapuueckoe
NpECTaBICHUE MHOKECTB JIs OMIMCAHUS PeaTbHBIX
NPOIIECCOB U SBJICHUM, IPU PEIICHUU 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYyaJM3uPOBATH TEPMHHOJIOTHIO U OCHOBHbIE
AelcTBHS, CBA3aHHbIE C YUCJIAMU: HATYPATHHOE YUCIIO,
IPOCTOE U COCTABHOE YHCIIA, AETUMOCTh HaTypPaJIbHBIX
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OKpYTJICHHE,
pUOJIIKEHUE,

OLIEHKA; peIICHHE
TEKCTOBBIX 33124

YHCeJl, IPU3HAKU ACIIMMOCTH, LIEJI0€ YUCIIO, MOAYJIb YUCIIa,
OOBIKHOBEHHAsI U JeCSITUYHAs ApoOuU, CTAHJAPTHBIN BUJL
qucia, apuMeTHIeCKuil KBaJpaTHBIM KOPEHb.
BbINOJHATE AeHCTBHA, CPABHUBATEH U YIIOPAA04YMBATH

apu(pMeTHIECKUM YUCJIa, IPEACTABIATh YMCIa HA KOOPAUHATHOM MIPSMOMU,
CrIocoO0M) OKPYTJISITh YHCIIA; BHINOJHATH NPUKHIKY M OLIEHKY
pe3yibTaTa BRIUUCICHUH.
Pemiath TekcTOBBIE 3a1a4H ApUPMETUUECKAM CTIOCOOOM.
PemaTh npakTHYecKHe 3aa4H, COJICPKAIINE TPOLICHTHI,
JIOJTH, YACTH, BHIPAXKAIOILIUE 3aBUCUMOCTHU: CKOPOCTH —
BpEeMsI — PacCTOSTHUE, [IeHa — KOJMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIILHOCTD TPY/IA.
Pa30upars peasibHbIEC )KU3HEHHBIE CUTYAlINH,
(hopmyIMpoOBaAThH UX HA SI3bIKE MATEMATHKH,
HAXOJUTDb pEIICHUE, TPUMEHSS MaTeMaTUYECKUH armapar,
HHTEPNPETHPOBATHL PE3YJIHTAT
AsiredOpanyeckue OnepupoBatb NOHATHUSIMU: CTEIIEHb C LIEJIBIM
BbIpasKeHU nokasaresieM, apu(pMEeTUYECKHUI KBaIpaTHBIN KOPEHb,
(npeobpazoBaHue MHOTOWJIEH, ainredpandeckas Apoob, TOXKAECTBO.
areOpanvecKux BbINOJIHATH OCHOBHBIE JI€iiCTBUSI: BHITOTHATH PACUETHI
BBIPAXKCHMUIA, o ¢opmysiam, mpeoOpa3oBHIBATH LIEIBIE, TPOOHO-
JIOITYCTUMBIC paIrMoHAIbHBIC BEIPAKECHUS M BBIPAKCHUS C KOPHSIMH,
3HAYECHMUS]) peann30BbIBaTh Pa3I0KEHHE MHOTOWIEHA HA MHOXKUTEIH,

B TOM UYHCJI€ C UCTIOJB30BaHUEM (POPMYIT PA3HOCTHU
KBaJpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HaXOJAUTh
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JOTyCTUMBIE 3HAUEHUSI IEPEMEHHBIX JIJIs1 APOOHO-
palMOHAIbHBIX BEIPAKEHUM, KOPHEH.

MoaeaupoBaTth ¢ TOMOIIBI0 GOPMYIT peaTbHbIC TPOIECCHI
U SIBJICHHUSI

DOYyHKIUU
(mocTtpoenue,
CBOIMCTBA N3YUYEHHBIX
bynxumi;
rpagu4ecKoe pemeHne
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMU: QYHKLIMS, TpaduK QYHKIHH,
HYJIA QYHKITUHU, POMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXKYTKH BO3pACTaHUsl, yObIBAaHUS, HAUOOJIbIIIEE U
HauMeEHbIIIee 3HAUCHUS (DYHKIIHUH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIAaTh CBOIICTBA
GyHKUUNA, CTPOUTH UX TpaduKH.

OnepupoBath NOHATHAMU: TIPSIMasi MPONOPIUOHATBHOCTb,
oOpaTHast MPONOPIHOHATBHOCT, JIMHEeWHAs (PyHKIINA,
KBajipaTuyHas pyHKIMs, napabomna, rurnepoosa.
Hcnoab3oBath rpadguku 1Jis ONIPECTICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JUIsl pELIEHUS 3a4a4 U3 JAPYyTux
y4eOHBIX IPEIMETOB U PEAIbHOM )KU3HU; MOAEJTUPOBATH

C MOMOIIIbIO TpaMKOB peasIbHbIE MPOIECCHI U SIBICHMS.
Boipaxkats (popMy1aMu 3aBUCUMOCTH MEX/Yy BEJIMUMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUSA» B 7-9 KITACCAX

(ID 490230)

INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust Kak OAMH M3 OCHOBHBIX Pa3/I€JOB IIKOJBHOW MaT€MAaTHUKH, UMEIOIINI
CBOEH 11eJbl0 00ecrneunTh M3YyYeHUE CBOMCTB M pa3MepoB (UTYp, UX OTHOIICHHH U
B3aMMHO€ pACIOJIOKEHUE, ONHUPAECTCd Ha JIOTUYECKYIO, JO0Ka3aTelIbHYyI0 JIMHUIO.
[lenHOCTh M3y4YE€HUS] TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
3aKJII0YAeTCsl B TOM, 4YTO OOYYalOIIMICS YYMTCS MPOBOJIUTH JIOKAa3aTElIbHBIC
pacCykKJ€HUsl, CTPOUTh JIOTUYECKHE YMO3AKIIOUYEHUsS, [JIOKa3blBaTb HCTUHHBIE
YTBEPKJAEHUS U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpATHHIE
YTBEPKIICHHUS.

BTopoli I1IEHHOCTBIO H3y4YE€HUSI TEOMETPHUM SBISETCA HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTAa NPU pEIICHHM KakK MaTeMaTUYECKUX, TaK M NPaKTHYECKHUX 3ajad,
BCTpEYAIOUIMXCSl B peaibHOM *u3HU. OOydaronuiicss AOKEH HAy4YUThCS OIpPEACIIUTh
r€OMETPUYECKYI0 (UTYpY, ONUCATh CIOBAMM JaHHBIM 4YepTE:X WM PUCYHOK, HANTH
IJIOLAAb 3E€MEJBHOTO Y4YacTKa, PacCUUTaTh HEOOXOAUMYIO JJIMHY OINTOBOJIOKOHHOIO
Kabenss wiu TpeOyemble pa3Mephbl rapaxa Ajisi aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMTENbHAs JMHUS B M3ydYeHHM reomeTpud. Ilpu pemenun 3agad
MPAKTHYECKOr0 XapakTepa OOydJarolIMiics yYWUTCS CTPOUTh MaTeMaTH4YEeCKHE MOJAEIH
peaIbHbIX )KU3HEHHBIX CHUTYaIlMil, TPOBOJUTH BHIYMCIICHUS U OLICHUBATHh aJIcKBAaTHOCTh
MIOJIyYEHHOT'O pe3yJIbTaTa.

Kpaiine BakHO mMOMYEPKUBATH CBSI3W TEOMETPUM C JIPYTUMH  YUEOHBIMH
npeIMeTaMi, MOTHBUPOBATH HCIIOJIb30BATh OMPEACNICHUS T€OMETPUYECKUX (Uryp u
MOHATUH, TIEMOHCTPUPOBATh MPUMEHEHUE TMOJYUYEHHBIX YMEHUN B (DU3UKE U TEXHUKE.
Otu cBsa3u Hawbonee SpKO BUIHBI B TeMax «Bektope», «Tpuronomerpuyeckue
cooTHoIleHUs», «Meto koopauHat» u « Teopema [ludaropar.

VYuebnnlii kypc «['eomerpus» BKIIOYAET CJEAYIOIIUE OCHOBHBIE pa3eibl
conepxxanus: «I'eomerpruueckue (GUrypbl U UX CBOMCTBay, «/3MepeHrne reoMeTpuIeCKuxX
BEJINUMH», «JleKapTOBbI KOOpPAMHATBI HA IUIOCKOCTH», «Bekropsy, «/IBukeHns
wiockocTH», «[IpeoOpazoBanust mogoOoHs».

OOmiee ynMcIO YacoB, PEKOMEHIOBAHHBIX JUISI HW3Y4YEHHUS Y4YeOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 Kilacce —
68 yacoB (2 yaca B HeJieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).
[IpoananusupoBas pe3ynbTaThl BIIP 1 OI'D 3a 2024-25 yueOHbIi roa NpUIILIIH K BHIBOY,
YTO yYalllUECs UCIBITHIBAIOT TPYIHOCTH MPH BBINONHEHUM 3ananui 15 -18, 23 — 25 KM
OI'D. B cBs3u ¢ 3TUM 151 U3yUYEHUsI TeOMETpUM B 9-x kiaccax nob6asieHo 0,5 gaca.
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COIAEPKAHUE OBYUYEHUSA
7 KIIACC

HavansHable nonaTust reometpun. Touka, npsimasi, OTPE30K, JIyd. YT01. Buasl yrios.
BeprukaneHbele M cMexHbIE yribl. buccekrpuca yrna. JlomaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYISIPHOCTD MPSMBbIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWMCTBa OCEBOM cuMMeTpuu. IIpumepbl
CUMMETPHH B OKPYKAIOLLIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C TOMOIIBIO LIHUPKYJIA U JUHEWKHU. TpeyronsHuk. Beicora,
MeauaHa, OUCCEKTpHCA, UX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUHN TPEYTOJIBHUKU. HepaBeHCTBO TpeyroibpHUKA.

CBoiicTBa M NpPU3HAKU PaBHOOEIPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBA
TPEYTOJIBHUKOB.

CBolicTBa M MPHU3HAKU MapajuIeabHbIX NpsMbIX. CyMMa yIjIOB TpEyrojbHHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyrosibHbIA ~ TpeyrojdbHUK.  CBOHCTBO  MeIMaHbl  MPSIMOYTOJIBHOTO
TPEYTOJIbHHKA, NPOBEAEHHOM K THUNOTEHy3e. lIpu3Hakm paBeHCTBAa NPSIMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpsMOYTONIbHBIN TPEYTOJIBHUK C YTIIoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIrOJIbHHKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJBIIEM YTJIe U OOJIbIICH CTOpOHE TpeyroiabHuKa. [lepnenaukynsap
Y HAaKJIOHHAs.

I'eomerprueckoe MecTo To4YeK. buccekrpuca yria u CEpeauHHbIN MEPIECHAUKY ISP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U THAMETP, UX CBOMCTBA. B3auMHOE pacmoiiokeHne
OKpy>XKHOCTM M TmpsAMou. KacarenpHas u cekymass K OKpYKHOCTH. OKpY>KHOCTB,
BIIMCaHHAas B yroJyl. BnmcanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KIIACC

Yereipéxyronpauku. [lapamienorpaMmm, ero npu3Haku U CBOMCTBA. HacTHbIE
clly4au napajijiesiorpaMMmoB (IpSMOYTOJIBHUK, pOMO, KBaJIpaT), MX MPU3HAKU U CBOWCTBA.
Tpaneuus, paBHoOOKast Tpamnerus, €€ CBoMCTBa U Mpu3Haku. [IpsiMmoyrosibHas Tpanenus.
Meton ynBoenus meauansl. Llentpansnas cummerpus. Teopema daneca u teopema

0 MPONOPUUOHATBHBIX OTPE3KaX.

CpenHue TMHUYM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHukKa.

[logobue TpeyronbHUKOB, Ko3pduuueHnt mnonodus. I[lpuznaku nogoOus
TpeyroiabHUKOB. [IpumeHeHue nogoous npu peueHNH NPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaeid reoMerpudyeckux @uryp. Dopmynsl Ui IUIOMIAAA
TpPEeyrojibHHUKa, MapamjienorpamMmma, pomba u Tpaneuuu. OTHOIIEHHE IUIOMIAJeH
n0100HBIX QUryp.

Brluncnenne 1miomane TPEYyrOJbHUKOB M MHOTOYTOJIBHUKOB HA KIIETYATOU
Oymare.

71



denepanpHas pabouas nporpamma | Marematuka. 5—9 kimacchl (0a30BbIi yPOBEHB)

Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAaHT€HC OCTpPOTO yIJIa MPSIMOYTOJBbHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpPUTOHOMETpUYECKHE (PYHKIUU YIJIOB
B 30°, 45° 1 60°.

BrnivcanHbple M LEHTpaJbHBIE YIVIBL, YIOJ MEXIY KacaTeJIbHOW U XOPAOH. YTIIbI
MEXKY XOpJaMH U CEKYIIIMMH. BriMcaHHbIe 1 ONIMCAHHBIE YETHIPEXYTOJIBHUKU. B3anMHoe
pacrnoyioxkeHue JBYX OKpyxHocteil. Kacanuwe okpyxkHocrei. OOmue kacatelbHblE K
JIBYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 mgo 180°. OcCHOBHOE TPUTOHOMETPHUECKOE
TOXJ1eCTBO. DOPMYJIbI TPUBEACHHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PerieHue
PAKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogaodus. [TogoOue COOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa 0 mpou3BENEHUN OTPE3KOB XOP[, TEOPEMBI O NPOU3BEACHUU OTPE3KOB
CEKYILIHUX, TEOpEMa O KBA/IpaTe KacaTeIbHOM.

BexTop, nnuHa (MOAyJb) BEKTOpPA, COHANPABIECHHBIE BEKTOPHI, MTPOTUBOIOIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH
HaJ BeKTopaMu. PaznokeHne BeKTOpa [0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunatel Bektopa. CKalsipHOE IPOMU3BEIECHUE BEKTOPOB, IPUMEHEHUE IS
HAXOXKJEHUS JJIMH U YTJIOB.

JlekapTOBbl KOOpJAMHATHl Ha IUIOCKOCTH. YPaBHEHHUS MPSMOW U OKPYKHOCTH B
KOOpPJIMHATaX, IEPECEUCHHUE OKPYKHOCTEM M HpsMbIX. MeToa KOOpAWMHAT U €ro
IPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JlTMHA OKpy)KHOCTH. [ pagycHas u paauanHas mepa
yTIJIa, BBIYMCIEHUE JIIMH OYyT OKpy)HOCTEH. [1nomanp kpyra, ceKTopa, CETMEHTA.

JIBuKeHHMsT IUIOCKOCTH UM BHYTPEHHHE CHUMMETpUH (Guryp (3JieMeHTapHbIe
npeactasienust). [lapannensubrit nepenoc. [loBopor.

HPEAMETHBIE PE3YJIbTATbBI

[IpeameTHbIe pE3yNbTAaThl OCBOEHUS MPOrpPaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Pacno3HaBaTh M3y4€HHBIE I€OMETPUUECKHE (PUTYpBI, ONPENENATh UX B3aUMHOE
pacronoxeHne, H300pakaTh TEOMETpUYECKHe (UTYpBI, BBIOIHATh  YEPTEXKH
10 YCIOBHIO 3a1aud. M3MmepsATb IMHENWHBIE U YIVIOBbIE BelauuuHbL. Pemare 3amadn
Ha BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenate rpyOyio0 OLICHKY JIMHEWHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B PEabHOU
KU3HHU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. Paznuuarh pa3smepbl 3TUX OOBEKTOB IO
IOPSAKY BEJIUYUHBI.
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CTpouTh 4epTEKU K FTEOMETPUUECKHUM 3a7a4aM.

[Tonp30BaThCA MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh MIPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a7a4.

[IpoBOINTE JOTMYECKUE PACCYXKIECHUA C HCMIOJb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

ITonp30BaTbCd  MOpPU3HAKAMUA  PABEHCTBA  MOPSIMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOWMCTBOM MEJWaHbl, MPOBEAEHHONW K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTrOJbHUKA,
B PEILICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTe MapajuIeIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOphIE 0Opasyer
¢ HUMHU cekymas. OnpeaensaTs NapaJyieIbHOCTh MNPSIMBIX C TOMOIIBI) PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOM A0 TOUEK APYTOU MPSIMOM.

Petiats 3a1aun Ha KjeT4aToil Oymare.

[1poBOANTE BHIYUCIICHUS U HAXOJUTh YUCIOBbIE U OyKBEHHBIC 3HAYEHUS YTJIOB

B T€OMETPUUYECKUX 3aJa4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYT'OJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX TIPU TMEPECECYCHUH JIBYX
IapajuyIeIbHbIX NPSIMBIX CEKYyIIEH. PemmaTe npakTuyeckue 3a1aud Ha HAaXO0KICHUE YTIJIOB.

Bnagerp mNOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEACIATh
OMCCEKTPUCY yIJla U CepEIMHHBINA NEPIEHANKYJIISP K OTPE3KY KaK TEOMETPUUECKHE MECTA
TOYEK.

@opMynUPOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U JuaMmerpa
OKPY>XKHOCTH, IOJIB30BaTbCS HX CBOMCTBAMHU. YMETb INPUMEHSATh O3TH CBOMCTBA
IIPY PELLICHUU 3a/a4.

BrnageTs noHATHEM ONIMCAHHOUN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ mentp. [lomp3oBarbes (hakTamMu O TOM, YTO OWMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE NEPIEHIUKYISPHI K CTOPOHAM
TPEYroJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagete moHsTHEM KacaTEIbHOM K OKPY)KHOCTH, ITOJB30BaThCS TEOPEMOU
0 NEPIECHAUKYJIIPHOCTH KacaTeJIbHOU U pajuyca, IPOBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCAd NPOCTEUIIUMHU TEOMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh KX
MPAKTUYECKUN CMBICI.

IIpoBOUTE OCHOBHBIE T€OMETPUYECKHE ITOCTPOEHHS C IIOMOLIBI LUPKYJId U
JIMHENKHU.

[IpenMeTHbIe pe3yibTaThl OCBOCHHS MPOTpaMMbl y4eOHOrO Kypca K KOHILY
o0yueHus B 8 KkJacce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX DJIEMEHTBI, I10JIb30BaThCS
UX CBOMCTBaMU IIPH PELICHUU T€OMETPUYECKUX 3a1ad.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEYEHHUs] MEIUaH TPeyrojbHUKa (LIEHTpa Macc)
B PELICHUH 3a]a4.

Bianetp noHATHEM CpEIHEN JUHUU TPEYTOJIbHUKA M TpalelHH, MPUMEHSITh UX
CBONCTBA IIPU PELICHUHN T€OMETPpUUECKUX 3a1ad. [lonb30BaThcs Teopemon Paneca
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U TEOpPEMOM O NPOMOPUUOHAIBHBIX OTPE3Kax, MNPUMEHATh HUX IS PELICHUs
MPAKTUYECKUX 3a7a4.

[IpumeHsATh TNpU3HAKU TOMO0OMS TPEYrOJbHUKOB B PEIICHUH TE€OMETPUYECKUX
3a/1ay.

[Tonb3oBaThcss  Teopemoit [ludaropa st pemieHUs TeOMETPUYECKUX |
MpakTUYeCKuX 3anad. CTpOUTh MATEMATHYECKYH) MOJIENIb B IMPAKTUYECKHUX 3a7ayax,
CaMOCTOSITENIbHO JeNaTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE JUTUHBI.

Brnaaers NOHATHUAMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIJia MPAMOYTOJIBHOTO
TpeyroyibHUKA. [1071630BaTHCA 3TUMU MOHATUSIMU JIJIs1 PEIICHUS MPAKTUYECKUX 3a]1a4.

Beraucnsate  (paznuvHBIME - CIIOCOOAMHM) TUIOMIAAb TPEYTOJbHUKA W ILIOMIATU
MHOTOYTOJBHBIX (GUTYp (MOJIB3YSCh, TAE HEOOXOAMMO, KaIbKyJIsaTopoM). [IpuMeHSTH
MIOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnaaers NOHATHSMH BIMCAHHOTO U LUEHTPAIBHOTO YIJIA, UCIOJIb30BATH TEOPEMBI
0 BIIMCAHHBIX yIJaX, yriax MeXAy XopAamMu (CeKyIIMMH) U yIIie MEXAY KacaTeJIbHOU U
XOPAOW MPHU PELIEHUHU T€OMETPUUYECKUX 3a7a4.

Biaserb MNOHATHEM ONHMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOWCTBA
ONMCAHHOTO YETBHIPEXYTOJIbHUKA MIPU PEIICHUU 3a7a4.

[IpuMEHATH MTOTy4YEHHBIEC 3HAHUS HA MIPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIIH
Ui 3aJa4  peaJbHOM KWU3HU W TPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TPUMEHEHHEM TOA00US U TPUTOHOMETpUM (TOJB3YACh, Tlie HEOOXOJUMO,
KAJIbKYJIITOPOM).

[IpeameTHble pe3yJbTAaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHA OCTPBHIX YTJIOB, HAXOIUTHh C WX MOMOIIBIO
pa3JIMuHbIC AJEMEHTHI MPSMOYTOJBHOTO TPEYTrOJbHHUKA («PEIICHHE MPSIMOYTOIbHBIX
TPEYroJabHUKOBY»). HaxoauTe (C NOMOIIBIO  KaldbKyJsATOpa) JUIMHBL W YIJIBI
JUISl HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaThcs (opmMyllaMu TPUBENEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUISl HAXOXACHUS COOTHOIICHHM MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnons30BaTh TEOPEMBI CHUHYCOB M KOCHHYCOB JUISS HAXOXJCHUSI Pa3IUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEelIeHUE TPEYTrOJIbHUKOBY), MPUMEHSITh UX MPU PEIICHUU
reOMETPUYECKUX 3a/ady.

Brnanerp moHsATUAMH TpeoOpa3oBaHusl MOAOOUS,, COOTBETCTBEHHBIX DJIEMEHTOB
nono6HbIX Quryp. [lonb3oBaThecsi cBoMCTBaMU MOA00MS MPOU3BOJIBHBIX (UTYD, YMETh
BBIYHCIIATH JUTMHBI 1 HAXOAHUTh YTl y TO0O0HBIX puryp. [IpumeHsaTh CBOMCTBA MOA00us
B TMPAKTUYECKUX 3ajlayax. YMETh [MPUBOJUTH NpPUMEpPhl MOAOOHBIX  Quryp
B OKPYXaloIlleM MUpE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOpJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBAJIpaTe KacaTeIbHOM.
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[Tonb30BaThCsl BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U (PU3NUYECKUN CMBICI,
OPUMEHATh MX B PEIIEHUM TIEOMETPUYECKUX U (u3nYecKux 3agad. lIpumeHsTh
CKIIIPHOE NPOU3BEIECHUE BEKTOPOB ISl HAXOKICHHUS UIUH U YIJIOB.

[Tosb30BaTBCA METOOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3aad.

BianeTs NOHATHSMHU MPABUIIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JIJTUHBI
YT OKPY>KHOCTH M PaJWaHHON Mephl YIUIa, YMETh BBIUMCIATH ILIOIIAAb Kpyra U €ro
yacteil. [[puMeHsTh N0JyYeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (W11 IEHTPBl) CAMMETPUH PUTYp, IPUMEHSTh IBHKEHUS INIOCKOCTH
B IIPOCTEUIINX CITy4asX.

[IpuMEHATH NOJIyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIN
JUIsL  3aJad  pealbHOM KWU3HU M MPOBOAMTH COOTBETCTBYIOIIME BBIYUCIECHUS
C NIPUMEHEHHEM MOJ00MsI M TPUTOHOMETPUYECKUX (QYHKIMHA (MOJIB3YACh, I
HE00XO0IUMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Haumenoanue paznena |KomnuectBo OcHoBHOE OcCHOBHBIE BU/IbI JEATEILHOCTH 00YyYarOUXCst
(Temsl) Kypca 4acoB COZICp/KAHUE
[Tpocreiimue 14 [Tpocretiue DopMyJIMPOBATH OCHOBHBIC IIOHATHUS U OIPEIECIICHHUS.
reoMeTpudeckue Gurypsl u r€OMETPUUYECKHE Pacno3naBaTh U3y4eHHbBIE TEOMETPUIECKUE QUTYPHI,
uX cBoicTBa. M3mepenune OOBEKTHI. onpeeasiTh UX B3aMMHOE PACMONI0KEHUE, BBHITIOJHATH
r€OMETPUYECKUX BEJIMUHUH MHOrOyTOIbHUK, YepTEXK MO YCIOBUIO 3aJaUH.
JOMaHasl. IIpoBoauTk npocreime NOCTPOSHUS! ¢ MOMOIIBIO LIMPKYJIS
CMexHbIe U Y JINHEWKH.
BEPTUKAJIbHBIC YTJIbI. N3mepsATH TUHEWHBIE U YTIIOBbIE BETUYMHBI TEOMETPUUECKUX
Pabora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIIUMHU OnpenensiTh «Ha riaa3» pa3Mepbl pealbHbIX 00bEKTOB,
YepTEIKAMH. NPOBOAUTH IPYOYIO OLIEHKY HX Pa3MEpOB.
N3mepenne nunenHblx | PemiaThs 3a1a4n Ha BBIYKCIICHUE JJIMH OTPE3KOB U BEJIMYWH
Y YTJIOBBIX BEJIUYMH, YIJIOB.
BBIYMCJICHNE OTPE3KOB | Pemarsb 3a71auu Ha B3aMMHOE PACIIOI0KEHUE
U yTJIOB reoOMEeTpUYECKUx Quryp.
IIpoBoauTk Ki1acCU(UKAIIUIO YTIIOB, BHIYUCJISATH
JIMHEWHBIE U YTJIOBbIE BEJIMYMHbBI, IPOBOAUTH
HEO0OXOIMMBbIE JOKa3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBHCS C HCTOPUEH PAa3BUTHUS TEOMETPUU
TpeyroabHUKN 22 [ToHsaTHE O paBHBIX Pacno3naBaTh napbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX

TPCYTOJIbHHUKAX U

yeprexkax (C ykazaHUEM IMPHU3HAKOB).
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MEPBUYHbIE
IIPEICTaBICHUS

0 paBHBIX (PUTypaX.
Tpu npuzHaka
paBeHCTBa
TPEYrOJIbHUKOB.
IIpr3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MeTHMaHbI
MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
IIPOBEAEHHOU

K TUIIOTEHY3€E.
PaBHOGEnpeHHBIC U
PaBHOCTOPOHHUE
TPEYTOJbHUKH.
IIpu3Haku u cBOKCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA.
HepasencrBa

B T€OMETPUHU.
IIpsAMOyTrOJIbHBIN

TPEYTOJIBHHUK C YIJIOM
B 30w

BoIiBoauTh CiieICTBUSA (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyJIMPOBATH OINPEICIICHUS: OCTPOYTOJIBHOTIO,
TYHNOYTOJIBHOTO, MPSMOYTOJILHOT0, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJbHUKA; CEPEINHHOTO NEPIECHINKYISPa
OTpe3Ka; NEPUMETPA TPEYTOJIbHHUKA.

@opmyTHpPOBATH CBONCTBA U MPU3HAKUA PABHOOEPEHHOTO
TPEYTOJbHUKA.

CTpouts uepTexu, pemarh 3a1a494 C IOMOIIBIO
HaXOXJICHHS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATHh NpU3HAKKU PABEHCTBA IMTPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI AJIS HCCIET0BAHUSA
CBOMCTB M3y4aeMbIX (pUryp.

3HAKOMHMTBHCS C UCTOPUEH Pa3BUTHUSA TEOMETPUN
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[TapannenbHblie OpsSIMBIE, 14 [TapamienbHeie @®opMyJIHPOBATH NOHATHE [TAPATUIEIBHBIX NPSIMBIX,
CyMMa yIJIOB TPEYTOJIbHUKA IIpsIMBIE, UX CBOMCTBA. HAXOAMTh IIPAKTUYECKUE IIPUMEPHI.
Hakpecr nexaiuue, H3yuaTsp cBoiicTBa yIiioB, 00pa30BAHHBIX MPU MIEPECECUEHUU
COOTBETCTBEHHBIE U napaJIeNbHbIX OpsIMBIX cexyuieil. IIpoBoanTs
OJHOCTOPOHHUE YIJIBI, | JOKAa3aTebCTBA IMAPAIUIEIBHOCTH IBYX IPSAMBIX C TOMOIIBIO
00pa3oBaHHbIE yTJI0B, 00pa30BaHHbIX MPU NEPECEUCHUH ITUX MPIMBIX
[IpU [IEPECEYECHUU TPETHEU NPAMOM.
napajuieIbHbIX BopI4ucasiTh CyMMy yTJIOB TPEYTOJIbHUKA H MHOTOYTOJIbHUKA.
IPSIMBIX CEKYLIEN). Haxoautsp uncioBbie 1 OyKBEHHbIE 3HAYCHHSI YTIIOB
[Ipu3nHax B F€OMETPHUYECKHUX 3a/1a49aX C UCIIOJIb30BAHUEM TEOPEM
[apaJuIeIbHOCTH 0 CyMMe€ YTJIOB TPEYTOJIbHUKA U MHOI'OYT'OJIbHUKA.
IIPSMBIX Yepe3 3HAKOMMTBHCH C HCTOPHMEH PAa3BUTHUS TEOMETPUN
PaBEHCTBO PACCTOSTHUMN
OT TOYEK OJJHON
IIPSIMOU 1O BTOPOU
MPAMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Buemnue yrisl
TPEYroJbHUKA
OKpy»XHOCTb U KPYT. 14 OKpy»XHOCTb, XOpa U @opMyJIHPOBATH ONIPeEACICHUA. OKPYKHOCTH, XOPABL,
I'eomerpuueckue MaMEeTp UX CBOMCTBA. | JAUaMETpa U KacaTeIbHOM K OKpykHOCTU. M3y4aTh ux
IIOCTPOEHUS KacarenbHas CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YUCIIE HCNOJIB3YH HU(PPOBLIE
OKpy>KHOCTB, pecypebl: OKPY’KHOCTD, BIIMCAHHYIO B YTOJ; LIEHTP

BIIMCaHHas B YI'OJI.

OKPY>KHOCTH, BIIMCAHHOM B yTOJI; PABEHCTBO OTPE3KOB
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ITonsitue 0 I'MT,
MIPUMEHEHNE

B 3aJ1a4ax.
buccekrpuca u
CEepEIMHHBIN
MIEPIICHIUKYJISIP
KaK F€OMETPUUYECKHUE
MECTa TOYEK.
OKpY>KHOCTb,
ONMCAHHAs OKOJIO
TPEYTOJbHUKA.
OKpy>KHOCTb,
BIMCAHHAs

B TPEYT'OJIbHUK.
IIpocrenne
3a1a4u

Ha IOCTPOEHUE

KacaTeJIbHBIX.
HUcnoas3oBats metoa [ MT 11 nokazarenbCcTBa TEOPEM

0 MepeceYeHUur OUCCEKTPUC YIII0B TPEYTrOIbHUKA U
CEpPEIMHHBIX MIEPIIEHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombio I'MT.

OBiaeBaTh NOHATUSAAMH BIIMCAHHOW M OITMCAHHOM
OKPY>KHOCTEH TPEYrOJIbHUKA, HAXOAUTb [IEHTPhI 3THUX
OKPY>KHOCTEM.

PemiaTh OCHOBHBIE 32/1a4M HA MIOCTPOECHHE: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPICHIUKYIISPA TaHHOTO OTPE3Ka;
IPSAMOM, TPOXOIALIEN YEPE3 JaHHYIO TOUKY U
NepIEHIUKYJISIPHON TaHHOU PSMO; OMCCEKTPHUCHI JAHHOTO
yIJja; TpeyTroJIbHUKOB

10 PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMMUTBHCS C MCTOPHUEH Pa3BUTHUS TEOMETPUH

[ToBTOpenue, o6o0IICHIE 4 [ToBTOpEHUE U Pemartsb 3a1a4u Ha MOBTOPEHUE, WILTFOCTPUPYIOILIUE CBS3U
3HAHUU 0000I1IeHNE OCHOBHBIX | MEXIY pa3IMYHBIMU YaCTSIMU Kypca
MOHSTUI U METOJIOB
Kypca 7 knacca
OBIIEE KOJIMYECTBO 68
YACOBIIO I[TPOI'PAMME
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8 KIIACC
HaumenoBanue paznena | KonuuecTtBo OcHoBHOE OcHOBHBIE BUJIBI ACITEIBHOCTH 00YUYaIOITUXCS
(Temnl) Kypca 4acoB COJICpKaHUE
UeThIpEXYyTrOJIbHUKH 12 [Tapannenorpamm, ero | M300pakaTh U HAXOAUTH HA YEPTEKAX

IIPU3HAKU U CBOKCTBA.
YacTtHble ciyyan
napaieiorpaMMoB
(MpSAMOYTOJILHUK,
poMO, KBajpar), ux
IIPU3HAKN U CBOKCTBA.

YETBIPEXYTOJBHUKHU PAa3HBIX BUIOB M X JIEMEHTHI.
@opMyJIHpPOBATH ONpeAeIeHHs: TapajyieiorpaMmma,
PsIMOYTOJIbHUKA, poM0Oa, KBaipaTa, Tparneiui, paBHOOOKOH
Tpaneuu, MpSIMOYTOJILHON TpaIeInH.

Jloka3bIBaTh U UCNOJIL30BATH MPH PelIeHUH 3a/1a4
NPU3HAKU ¥ CBOMCTBA: MapajuieorpaMma,

Tpanernus. IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tparneuu, paBHOOOKOH
PaBHoOOKas 1 Tparnenuuu, NpsiMOyTrOJIbHON Tpaneuuu.
IIPSAMOYTOJIbHAS IIpuMeHSATH MeTOA YABOCHUS MEAUAHBI TPEYTOJIbHUKA.
Tparenumu. Hcnoan3oBath 1uppoBbie pecypebl ISl HCCIIEI0BAHUS
Meton ynBoeHus CBOICTB U3y4aeMbIX (QUTYP.
MEUAHBI. 3HAKOMHTBHCS C HCTOPHEH PAa3BUTHUS TEOMETPUN
LlenTpanpHas
CUMMETPUS
Teopema Paneca u Teopema 15 Teopema @anecau IIpoBoaAMTH MOCTPOEHMSI C HIOMOIIBIO LIUPKYJIS U JINHEUKHU
0 IPONOPLMOHATIBHBIX TeopeMa C UCIIOJIb30BaHue TeopeMbl Daneca u TeoOpeMsl

OTpe3Kax, MoJ0OHbIC
TPEYTOJIbHUKU

0 PONOPIIMOHATIBHBIX
OTpe3Kax.

Cpenssig TuHUA
TPEYTOJIbHUKA.

O IPOMOPUUOHATIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauThH 10KA3aTEIBCTBO TOTO, YTO MEUAHBI
TPEYTrOJIbHUKA IEPECEKAIOTCA B OJHOM TOUKE, U HAXOAUThH
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Tpanenus, e€ cpeaHss
JIVHUSL.
[IponopuuroHabHbIE
OTPE3KHU.

[lenTp Macc

B TPEYT'OJIbHUKE.
[TonoOubIE
TpPEYroJNbHUKU. Tpu
IIPU3HAKa ITOJ00Ms

CBSI3b C IICHTPOM MaccC, HAXOAMTh OTHOIIICHUE, B KOTOPOM
MEJTUAHBI JISTATCS TOUKOU WX TIEPECCUCHUSI.

HaxoauTh mo100HbIC TPEYTOILHUKH Ha TOTOBBIX YePTEkKAX
C YKa3aHHWEM COOTBETCTBYIONTUX IMPHU3HAKOB MOT00MS.
PemaTh 3a1a4u Ha MO00HBIE TPEYTOJBHUKHU C TTIOMOIIBIO
CaMOCTOSITEIILHOT'O IIOCTPOCHUS YePTEKEH N HAXO0XKICHUS
OA0OHBIX TPEYTOJIHHUKOB.

IIpoBoauTh J0KA3aTEJBCTBA C UCIIOIH30BAHUEM
MIPU3HAKOB MMOI00US.

TPEYTOJIbHUKOB. Jloka3bIBaTh TPU IPU3HAKA ITOJI00MS TPEYTOJIbHUKOB.
[IpumeHnenue IIpuMeHATH MOMyYEHHbIC 3HAHUS MPU PEIICHUN
I10JT00HS F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.
MIPY PELICHUU 3HAKOMMUTBHCS C HCTOPHEH pa3BUTHSA TEOMETPUU
MMPAKTUYECKUX 33/1a4
ITmomans. Haxoxnenne 14 CBolicTBa IUIoIIAaen OgiageBaTh NEPBUYHBIMHY NPEICTABJIEHUSIMHU 00 00TIICH
TJIOIIAJICH TPEYTOJIbHUKOB r€OMETPUYECKHUX TeOpuH IuIomanu (Mepol), pOpMYJHPOBATH CBONCTBA
Y MHOTOYTOJIbHBIX (pUryp. duryp. TUIOIIAAU, BBISICHITh UX HATJISAHBINA CMBIC]I.
[Tnomaau mogoOHBIX GUTYD DopMyJIbI BoiBoauTh hopMyIIb IUTONIAAH TTapajuiesiorpaMmma,
JUTSI TUTOIIA ! TPEYTOJIbHHUKA, TPANeUH U3 (GOPMYIIbI TIIOMATN
TPEYTOJbHUKA, PSIMOYTOJIbHUKA (KBaJpaTa).
napasuiesiorpamma, BoiBoauTh (OpMYJIBI TUIOMIAIN BBITYKJIOTO
Tparnenyu. YETBIPEXYTOJbHUKA Yepe3 TUarOHAIM U YTOJI MEXAY HUMU.
Brruucnenune Haxoautsp miomanu Guryp, n300paxEHHBIX Ha KJIETUYATOM

[UIOIIAIEN CITOKHBIX
dburyp.

Oymare, MCIOJIb30BATh pa30oueHue PUrypel Ha YacTU U
JIOCTpanBaHUE.
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[Tnomanu duryp

Ha KJIeT4aToi oOymare.
[Tmomanu mogo0HBIX
uryp.

3agaun

C MPAKTUYECKUM
COACP/KAHUEM.
Pemenue 3amau

C IIOMOIIBIO0 METO1a
BCIIOMOTaTeJIbHOM
TUTOIIATH

Pa30upars npumepsl HCIIOIB30BAHKS BCIIOMOTaTEIbHOMN
TUTOIIAAM JUIsl PEIIEHHUS] TEOMETPUUECKUX 3a1ay.
HaxoauTts riomnaau nogooHsIxX Guryp.

BbIYHCASIT IO Pa3InYHbIX MHOTOYTOJIBHBIX (PHUTYD.
PemaTe 3agaum Ha MI0MIAAb C TPAKTUYECKUM
COJICPKAHUEM

Teopema Iudaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u

€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUYECKUX
GyHKIHMIT OcTpOro
yIia IpsIMOYTOJIBHOTO
TPEyroJbHUKA,
TPUTOHOMETPUUYECKHUE
COOTHOIIICHUS

B [IPSIMOYTOJIEHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUYECKOE
TOXKIECTBO

Joka3biBaTh TeOpemy [Iudaropa, Hcnoab3o0BaTh €€

B MIPAKTUYECKUX BBIYMCIICHUSX.

D®opMyJIHPOBATH ONIPEAECIECHUS TPUTOHOMETPUUYECKHUX
(GYyHKIHMI OCTpOro yria, MPoBepsATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOMIEHUS MEXAY CTOPOHAMU B
NPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GOpMyJIbl IPUBEAECHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOKIECTBO I HAXOKIACHUS
COOTHOUIEHUH MEKy TPUTOHOMETPUUECKUMHU (PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH NOJyYEHHBIE 3HAHUS U YMEHUS [IPU PELIEHUU
IIPAKTUYECKUX 3a]a4.

3HAKOMMTBHCH C HCTOPHMEH PAa3BUTHUSA TEOMETPUN
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YTbl B OKPY>KHOCTH.
BrmcaHHbIe 1 ONIMCaHHBIE
YETBIPEXYTOJIbHUKH.
Kacarenbubie

K OKpyxkHOcTH. Kacanue
OKPYXHOCTEN

13

Brnucanneie u
LIEHTPAJIbHBIC YTJIbI,
YIOJI MEXIY
KacaTeJabHOU U
XOpAOM.

Yrael MexIy
XOpJlamMu 1
CEKYILINMHU.
Bnucannsie n
OIMMCAHHBIC
YETHIPEXYTOJIbHUKH,
WX TIPU3HAKHU 1
CBOMCTBA.
[Ipumenenue aTux
CBOMCTB

[IPU PEIICHUU
FEOMETPUUYECKHUX
3aJ1a4.

Bzaumnoe
pacmoJIoKeHUE JBYX
OKPYHOCTEH, 00IITHEe
KacaTelIbHbIC.
Kacanue
OKPYKHOCTEHN

®opMyIMpPOBATH OCHOBHBIE OIPEACIICHHUS], CBA3AHHBIC

C YIJIaMH B Kpyre (BIMCaHHBIN YroJl, HEHTPAJIbHBIN YTroJl).
HaxoauTh BycaHHbIE yIJIbI, OIIMPAIOIIMECS HA OJHY AYTY,
BBIYHMCJIATH YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE,
TEOPEMBI O LICHTPAJIBLHOM YIJIE.

HccnenoBarb, B TOM 4KCIE € TOMOLIBIO HU(PPOBLIX
pPECYPCOB, BIIMCAHHBIE U ONTUCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTb X CBOMCTBA U NPU3HAKH.

Hcnonb30BaTh 5TH CBOWCTBA U ITPU3HAKH ITPU PEILICHUN
3a1a4
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[ToBTOpeHue, 00001IeHNE 4 [ToBTOpEHME Pemarts 3a1a4u Ha MOBTOPEHUE, WILTFOCTPUPYIOIIUE CBSI3H
3HaAHUU OCHOBHBIX IOHATHM U | MEXIy pa3IMYHBIMHU YaCTSIMH Kypca
METOJIOB KypCOB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAHUH
OBILLIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME

84



®denepanpHas padouas mporpamma | Maremaruka. 5—9 kinaccel (0a30BbIl YPOBEHb)

9 KUIIACC
HaunmenoBanue paznena | KonuuecTtBo OcHoBHOE OCHOBHBIE BUJIBI ACATEIHHOCTUA O0YUYAOIIUXCSI
(Tembl) Kypca 4acoB CoZIepKaHue

Tpuronomertpus. TeopeMbl 16 Onpenenenne DO opMyIHPOBATH ONPeAeSIeHU TPUTOHOMETPUUECKUX

KOCHUHYCOB Y CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUU TYyNbIX U MPSAMBIX yTJIOB.

Peuienne TpeyroibHUKOB ¢GyHKImii yrios ot O | BeIBOAMTH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180, dopmyibl (c panmuycoM ONMUCAHHOU OKPYXKHOCTH).
MIPUBEIACHUSI. BoiBoauTh (popMyJIbI 1J151 BHIYUCIEHHUS TUIOMIAIE
Teopema KOCMHYCOB, C HCMOJIL30BAHHEM TeopeM TpuronomMerpuu (hopmyna
TeOpeMa CUHYCOB. IJIOIIA/IA TPEYTOJIBHUKA Yepe3 JIBE CTOPOHBI U YTOJI MEXKTY
Pewienne HUMH, PopMyJia TJIOMIAIN YETHIPEXYTOJIBHUKA Yepe3 ero
TPEYTOJIbHUKOB. JMAaroHa N U YTroJI MEXIY HUMHM).
[IpakTrueckoe Pemarb TpeyroibHUKH.
MIPUMEHEHUE Pematsb npakTuyeckue 3aauu, CBOASIINECS
JIOKa3aHHBIX TEOPEM K HaX0XKJICHUIO PA3JIUYHBIX AJIEMEHTOB TPEYTroJbHUKA

[Ipeo6pazoBanue noo0us. 10 [TonsiTue OcBauBaThb NOHATHE MPEOOPA30BAHUS TIOI00US.

Merpuueckue
COOTHOILEHUS
B OKPY’KHOCTH

0 IpeoOpa3zoBaHuU
101001,
COOTBETCTBEHHEBIC
SJIEMEHTBHI IT0J00HBIX
uryp.

Teopema

0 TIPOM3BEACHUHT
OTPE3KOB XOP,
TeopeMa

HccaenoBath OTHOIIEHNE THHEHHBIX JIEMEHTOB (PUTYD
pu IpeoOpa3oBaHUU MO00US.

HaxoauTs npuMepsl 01001 B OKpYyKaromiei
JIEUCTBUTEIBLHOCTH.

BbIBOAMTH METPUYECKHE COOTHOLICHUS MEXKIY OTPE3KAMHU
XOp/I, CEKYIIUX U KaCaTEeJIbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJI00HBIX TPEYTOJbHUKOB.

Pematb reoMeTpuuecKkue 3a1a4u U 3a1a44 U3 PeaabHON
YKU3HU C UCTIOIb30BaHUEM MOJJOOHBIX TPEYTOJILHUKOB
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0 IPOU3BEJCHUUN
OTPE3KOB CEKYILHX,
TeopemMa O KBaJipare
KacaTeJILHOM.
[Ipumenenne

B PCIICHUU
FEOMETPUUYECKHUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YUCJIO.
OU3NYECKUN U
F€OMETPUYECKU I
CMBICJI BEKTOPOB.
Pa3noxenue Bekropa
10 IByM
HEKOJUJIMHEAPHBIM
BEKTOpPaM.
Koopaunatst
BEKTODA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPBI KAK HAPABJICHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUYECKUN (TIepeMENICHIE) U
¢uznyeckuii (cuaa) CMbICIIbI BEKTOPOB.

3HaTh onpeneseHus CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpPA Ha YUCIIO0, HCCIe0BaTh
reOMETPUYECKU U (PU3NUECKUN CMBICIIBI ATUX OTlEepaIuil.
Pemiarb reomeTpu4eCcKue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP I10 JBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaISPHOE IPOU3BEIECHUE BEKTOPOB,
BbIBOJUTH €I'0 OCHOBHBIE CBOMCTBA.

Beryucasitb CcyMMy, pa3HOCTB U CKaJISIPHOE TPOU3BEACHUE
BEKTOPOB B KOOpAWHATAaX.

IIpuMeHAaTh CKAJISIPHOE ITPOU3BEACHUE I HAXO0XKICHUS
JUIMH U YTJI0B
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MPUMEHEHUE
JUTSI HAX 0K ICHUS
JUIMH U YTJIOB.
Pemenue 3agau

C MIOMOILBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB
JUTA pEIICHUS 3a]1a4
buzuku

JIekapTOBBI KOOPIMHATHI
HAa IJIOCKOCTH

JlekapToBBI
KOOPJIMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE NPSMON.
YpaBHeHUE
OKPYKHOCTH.
Koopaunatel Touek
IIEPECEUCHHUS
OKpY>KHOCTH U
IIPSAMOM.

Meron koopauHaT
IIPU PEIICHUU
Tr€OMETPUYECKHUX
3a1a4, MPaKTUYECKUX
3a/1a4

OcBauBaTh NOHATHE NPSIMOYTOJIBHON CUCTEMBI
KOOPAUHAT, IEKapTOBBIX KOOPJINHAT TOYKH.

BriBoaUTH ypaBHEHUE IPAMOU U OKPYKHOCTU. BbI1easiTh
MOJIHBIM KBAJIpaT JUIsl HAXO0XKICHUS LIEHTPa U paauyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUYEK NIEPECECUEHUS
MPSMBIX U OKPY’KHOCTEW C MOMOIIBIO METOAA KOOPIUHAT.
Hcnoab3oBaTh CBOICTBA YIIIOBOTO KO3 dUIIMEHTA PSIMOKN
IIPU PEIIECHUU 3a/1a4, JUIsl ONPEIEIICHUS] PACTIONIOKEHNS
MPSMOM.

IIpuMeHATH KOOPIMHATBI IPYU PELIEHUN T€OMETPUUECKUX U
IIPAKTUYECKUX 3a/1a4, JUIsl HIOCTPOCHHS] MaTEMATUYECKUX
MOJIENIeN pealIbHBIX 3a/1a4 («METOJ KOOPIUHATY).
IToab30BaTHCA [T TIOCTPOCHUS U UCCIIEOBAHUAM
U(POBBIMU PECYPCAMH.

3HAKOMMTBHCH C HCTOPHEH PAa3BUTHUSA TEOMETPUN
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IIpaBuiibHBIE 8 IIpaBuiibHBIE DopMyJIMPOBATH ONPEACICHNUE TPABUIBLHBIX
MHOI'OYTOJIbHUKH. MHOTOYTOJIbHUKH. MHOI'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
JlnHa OKpy>KHOCTH 1 Yucno =. lnuna IHonb30BaThCsi HOHATUEM JUIMHBI OKPYKHOCTHU, BBEIEHHBIM
IJIOIIA/Ib KPYyTa. OKpPY’KHOCTH, AyTH C IIOMOUIBIO MTPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPeaeJIATh
Brruncnenne mnomanei OKPY’KHOCTH. YHUCIIO &, JUIMHY IyTU U paJuaHHyI0 Mepy yria.
Pannannas mepa IIpoBoauTh nepexoa OT paiiaHHOW MEPHI yTiIa
yTia. K IpaJyCHOM U HA00OPOT.
[Lnomane xkpyra, OnpenesssTh MIOMAb KPyTa.
CEKTOpa, CErMEHTa BoiBoauTth popmy.isbl (B rpayCHON U paJiMaHHON MEpe)
JUISl JUIMH YT, TUIOIAJENH CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaau Guryp, BKIOYAOMIUX SIEMEHTHI
OKPYXHOCTH (KpyTa).
HaxoauTs rutoniaam B 3ajja4ax peajabHOU KU3HU
JIBUKEHMS TUTOCKOCTH 6 [lonsatue o nBuxkeHnn | Pa30upars npuMepsl, WILTIOCTPUPYIOIIKNE TOHATHS
IJIOCKOCTH. JBHKCHUS.
[TapaynensHbII @opMyTHPOBATH ONPEIACICHUS TAPAJLIEIBHOIO IEPEHOCA,
IIEPEHOC, TOBOPOT IIOBOPOTAa U OCEBOW CUMMETPUHU. BLIBOAUTH UX CBOMCTBA,
[Ipumenenue HAXOAMTh HENOJABUKHBIE TOUKH.
IIPU PELLICHNUH 3a1a4 HaxoauTh EHTPbI U OCH CUMMETPUH MPOCTEUIINUX PUTYD.
IIpuMeHSTH apasulesIbHBIN EPEHOC U CUMMETPHIO IIPH
pEILIEHNN TeOMETPUYECKUX 3a/1ay (pa30upaTh IpUMEPHI).
Hcnmonb30BaTh 15 MIOCTPOEHUS U UCCIIETOBAHUI
U (POBBIE PECypChl
[ToBTOpEeHue, 00001IEHNE, 24 [ToBTOpEHme OnepupoBath NOHATUSIMU: PUTypa, TOUKA, IpsAMAasi, YTOI,

CHUCTEMaTHu3aius 3HaHUM

OCHOBHBIX IOHSITHH U

MHOTOYTOJILHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUHN
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METOJI0B KypcoB 7—9
KJIacCOB, 0000IIEHHE
Y CHCTEMATU3AIUA
3HaHUM.
[Ipocrerimue
FEOMETPUUYECKUE
burypsl u ux
csorcTa. Msmepenue
F€OMETPUUYECKHUX
BEJINYMH.
TpeyrosbHUKH.
[TapannensHble 1
NEPHEHANKYJISIPHBIE
npsiIMBIE.
OKpY>KHOCTb U KPYT.
I'eomeTpuueckue
MIOCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH.
Brincanneie u
ONMCaHHBIE
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTb.
YeThIpEXYTOJIbHUKM.
Bricannbie

TPEYTOJIbHUKHU, PAMOYTOJbHBIN TPEYTOJbHUK, MEUAHA,
OuCceKTpuca M BICOTA TPEYTOJIbHUKA, MTapajljIeiorpamMM,
poMO, IPSIMOYTOJIEHHK, KBaJIpaT, TPATEINs;, OKPY>KHOCTb,
KacarelibHas;, paBEeHCTBO U 1oao0ue Gpuryp,
TPEYTOJbHUKOB; MAPALIEIBHOCTh U NEPIECHIUKYIIPHOCTD
MPSAMBIX, YTOJ MEXIY MPSAMBIMU, CHMMETPHUSA OTHOCUTEIBHO
TOYKH U TIPSAMOIL; JUTMHA, paCCTOsIHUE, BEJIMUMHA YTJa,
IJIOIIA/b, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMeETpa U IJIOMIATN
MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH U TJIOIIAIN KpyTa,
00béMa NpsIMOYTOJILHOTO Mapajuiesienunea.
OnepupoBaTh NOHATHSIMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIMOJIb30BAThH 3TH MOHSATHS JJIs
MPEJICTABICHUS TAHHBIX U PEUICHUS 33/1a4, B TOM YUCJIIE

U3 IPYTUX YYCOHBIX NMPEIMETOB.

PemiaTh 3aga4m Ha NOBTOPEHNE OCHOBHBIX MOHSTUH,
WJUTIOCTPAIMIO CBS3EH MEXKY Pa3IMYHBIMH YaCTsIMHU Kypca.
Boui0upaThs MeToa Juis pelieHus 3aaaqu.

PemaTnb 3aga4u 13 NOBCEIHEBHOM KU3HU
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Y OTIMCAHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa n
HaJajia
TPUTOHOMETPHH.
Pemenune oOmux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JBmwxkenus. [lomoOue.
Cummerpust.
[Lnomans.
Beruucnenne
riowmaae. [ Inomann
MOoA00HBIX (UTYP.
JlexapToBbI
KOOPJAMHATHI Ha
MJIOCKOCTH.

Bexkropsl

Ha TUIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOBIIO [TPOI' PAMME
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

(ID 490668)

NNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM LM(PPOBOM MHPE BEPOSTHOCTh M CTAaTUCTHKA IPUOOPETAOT BCE
OOJIBIIIYI0 3HAYMMOCTh, KaK C TOUYKU 3PEHUS MPAKTUUECKUX MPUIOKEHHUH, TaK U UX POJIU
B 00pa3oBaHHUM, HEOOXOJIMMOM Ka)XXIOMy 4enoBeKy. Bo3pacrtaer umciio mnpodeccuid,
OpU OBJIAJICHUM KOTOPBIMH TpeOyeTcst xopomas 0a3oBas MOArOTOBKAa B o0nacTu
BEPOSATHOCTH U CTaTUCTHKH, TaKasi MOATOTOBKA BaXKHA I POAOKEHUS 00pa30BaHUs U
JUTS yCTIETITHOM MPpOo(ecCHOHABHON Kapbephl.

Kaxaplii 4enoBek MOCTOSTHHO MPUHUMAET PEIICHUsI HA OCHOBE MMEIOIINUXCS Y HETO
JaHHBIX. A i1 OOOCHOBAaHHOTO MPHUHSATHUS PEUICHUS B YCJIOBHMSIX HEIOCTAaTKa WU
u30bITKa MHpOpMAMU HEOOXOOUMO B TOM 4YHCIE XOpOoIo Cc(HOpPMHUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATh Y OO0YUAFOIITUXCS
(YHKIIMOHATBHYIO TPAaMOTHOCTH, BKIIOYAIONIYI0O B ce0si B KayecTBE HEOTHEMIIEMOM
COCTaBJISIIOLIEH YMEHUE BOCHPUHUMATh U KPUTHUECKHU aHAIU3UPOBATh MH(OPMALHUIO,
NPEICTaBICHHYIO B Pa3iMYHbIX (pOpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX
pEAbHBIX TPOIECCOB W 3aBUCHMOCTEH, MPOM3BOAMWTH MPOCTEHINNE BEPOSTHOCTHHIC
pacu€Thl.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHM MpUHIMIAMH cOOpa, aHanmu3a u
OpEICTaBICHNUA JaHHBIX U3 PA3IMYHBIX c@ep KU3HM OOILecTBa M TOCyIapcTBa
npuobmaer oOyyaroumxcs K  OOLIECTBEHHBIM HHTepecaMm. [3yueHue OCHOB
KOMOWHATOPUKHM pa3BUBACT HAaBBIKM OpraHW3aluu Tepedopa © moacuéra ducia
BapUAHTOB, B TOM YMCJE B NPUKIATHBIX 3a/adaX. 3HAKOMCTBO C OCHOBAMU TEOPHUHU
rpadoB co3gaét mMareMaTtuyeckuil (yHAaMEHT Uil (OPMUPOBAHMUS KOMIIETEHIIMI B
oOnacTh MHPOPMATUKKM U LUPPOBBIX TexXHOJOTuH. I[IpyM M3ydeHHHM CTAaTUCTUKU MU
BEPOATHOCTH OOOTAlIAIOTCS MPEACTABICHUS OOYYAIOUIMXCS O COBPEMEHHOW KapTHHE
MHUpa ¥ METOJIaX €ro MCCieNoBaHus, (HOpMUPYETCs MOHUMAHUE POJM CTATHCTUKH Kak
UCTOYHMKA COLMAJIBHO 3HAYMMON HMHGOpMAlMKM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHUS.

B cooTBeTcTBUM C JaHHBIMHU LIEJISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOIro Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOT'O OOIEro 00pa30BaHuUs BbIJEIIECHBI CIEAYIONINE
coziepkaTenbHO-MeToanueckne nuHun: «[IpencraBienne naHHBIX M OMHCATEIbHAs
CTaTUCTHKa», «BeposTHOCTBY, «DJIeMEHThl KOMOMHATOpPUKW», «BBeaeHue B TEOpHIO
rpadoBy.

Conmepxxanne nunun «llpencraBneHne MDaHHBIX W OMUCATENbHAs CTATHCTUKA»
CIIy’KMT OCHOBOH Uil JOPMHUPOBAHUSI HABBIKOB pabOTHI ¢ MHPOpPMALUE: OT YTEHUS U
UHTEpIpeTalud HWHPOpMAIUU, MpEeACTAaBICHHOW B TalnHIaXx, Ha JAHAarpaMMax H
rpadukax, 10 coopa, MpeACTaBICHUS M aHAIM3a JAaHHBIX C UCTIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CPEHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroruecsi y4yaTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH JIAaHHBIC, BBIJBUTATH,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bI, PA3MBILLISATh HAJl (PaKTOpaMH,
BBI3BIBAIOIIMMHM HW3MEHYMBOCTb, M OLICHMBATh HUX BIMSHUE HA paccMaTpUBacMbIe
BEJIMYUHBI U ITPOLECCHI.

WNHTYyUTUBHOE MNpPEACTaBICHUE O CIYYalWHOM W3MEHYMBOCTH, MWCCIEA0BAHUE
3aKOHOMEPHOCTEW U TEHJCHIMHA CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOW ISl U3YUYCHUS
TEOPUH BEPOATHOCTEN. bosbI1oe 3HAUEHNE UMEIOT MPAKTUYECKUE 3aJaHNUs], B YaCTHOCTHU
OTIBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MPaBIONOI00MS CITy9aifHOTO COOBITHS.
[Ipu n3ydyeHun yueOHOro Kypca o0ydaronecs: 3HaKOMSITCSL ¢ IPOCTEHIITUMU METOAaMu
BBIYUCJICHUS BEPOSITHOCTENM B CIIyYalHBIX OHKCHEPUMEHTAaX C pPaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH, IMO3BOJISIONIMMH CTABUTHh U
pemiath Oosiee CIOXKHbBIE 33a/1aud. B yueOHBIN Kypc BXOAST HauyajgbHbIE MPECTaBICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOyYarolIuXcs
C MHOXKECTBAMH W OCHOBHBIMHU OI€palUsIMU HaJ MHOXECTBaMHU, pacCMaTPUBAIOTCS
MPUMEPBl MPUMEHEHUs U PEIICHWs 3a/ad, a TAaKKE WCIIOJIb30BaHUS B JIPYTUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaetcsi yaeOHbII Kypc «BeposTHOCTh U CTATHCTHKAY, B KOTOPHIH
BXOJAT pasjaensl: «lIpenctaBieHne AaHHBIX W ONMMCATENbHAs CTAaTHUCTUKAY,
«BeposTHOCTbY, «DeMeHThl KOMOMHATOPUKINY, « BBeneHnue B Teoputo rpadony.

OO01iee yMcIO0 YacoB, PEKOMEHJIOBAHHBIX A M3y4YeHHs y4eOHOro Kypca
«BepostHocTh U craructuka», — 102 vaca: B 7 kiacce — 34 yaca (1 yac B Henenio),
B 8 kimacce — 34 gaca (1 gac B Henenmo), B 9 kiracce — 34 daca (1 gac B Hezeno).

COAEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBienue JaHHBIX B BHUAE TaOJuUIl, Auarpamm, rpadukoB. 3arnoIHEHUE
Ta0JINI], YTCHHE W TOCTPOCHHE JUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadukoB peaqbHBIX MpoIrieccoB. M3Biedenne mHGOpMAIMKM W3 AUArpaMM H
Ta0JINII, UCTIOJIH30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucartenpHasi CTAaTUCTUKA: cpeaHee apudMeTUYeCKoe, MeJMaHa, pa3max,
HauOOJbIIIEe U HAMMEHBIIIEE 3HAUCHUSI HA0Opa YUCIOBBIX TaHHbIX. [Ipumepsl cirydaitHon
U3MEHYUBOCTH.

CrnydaliHbIN SKCTIEpUMEHT (OMBIT) U clydailHOe coObITHe. BeposTHOCTH U yacToTa.
Ponb ManoBeposSITHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJE U B OOIIECTBE.
MomneTa 1 urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepumna, pedpo. Crenenp BepuiuHbl. Yucino pédep U cymmapHas CTENEHb
BepinH. [Ipencrasienue o cesiznoctu rpada. Lenu u nukiel. [Iytu B rpadax. O6xox
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rpada (sitnepoB nyth). IIpencraBnenue o0 opueHTUpoBaHHOM Tpade. Permenue 3amgau
C TIOMOIIBI0 TPpadoB.

8 KIIACC

[IpencraBienne JaHHBIX B BUJE TAOIHIL, AUArpaMM, rpauKoB.

MHO0€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXECTBO. Ornepanuu HaJl MHOKECTBAMM:
o0ObeuHEeHue, rnepeceyeHue, AomnoiaHeHue. CBoilcTBa omneparuil HaJ MHOMXECTBAMH:
IIEPEMECTUTENIBHOE, COUETATEIbHOE, PACIIPEAEIUTENBHOE, BKIIOUEHU. Vcoap30BaHue
rpadUyecKoro MpeACTAaBICHUS MHOXECTB [UJIsl OMUCAHHUS pEANbHBIX IMPOLECCOB HU
SBJICHUM, [IPU PEILICHNUN 3a1a4.

N3mepeHnne pacceumBaHMs JaHHBIX. JlUcnepcuss W CTAaHAAPTHOE OTKJIOHEHUWE
YHUCJIOBBIX HA00POB. /lnarpaMma paccenBaHus.

DnemeHTapHbIe COOBITHS clydaifHoro ombita. CiyuyaiiHble coObITHA. BeposiTHOCTH
coObITU. OMNBITBI ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH. CllydailHbIN
BbIOOp. CBs3b MEXJy MaJIOBEPOATHBIMM M HPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMU
B TIPUPOJIE, OOIIECTBE M HAYKE.

HepeBo. CpolicTBa J€pEBbEB: €AUHCTBEHHOCTh IIYTH, CYIIECTBOBAHHUE BHCSIYEH
BEPILMHBI, CBSI3b MEXKAYy YHMCIOM BepUIMH M uuciaoM pédep. IlpaBuno ymHOKeHUS.
Peienue 3aau ¢ nomMouibio rpados.

[TpotuBonosnoxusie coObiTus. Huarpamma Ditnepa. O0beIMHEHNE U TIEpECeUCHUE
coObiTuii. HecoBmecTHbie cOObITHSA. DOpMyna CIOXKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [IpaBuno ymuoxenus. HeszaBucumbie coObitusi. IlpencraBrnenue
JKCIIEPUMEHTAa B BHJE JepeBa. Pemenue 3agad Ha HAXOXKICHHE BEPOSTHOCTEN
C TIOMOIIBIO JIEpEBA CIIyYalHOTO KCIIEPUMEHTA, IHarpamm JDuiepa.

9 KJIACC

[IpencraBienrie JaHHBIX B BUJE TaOJuIl, AUarpaMm, IpaukoB, UHTEPIPETAIUS
JTaHHBIX. UTeHHEe U TOCTpOeHUE TabIuIl, AuarpaMm, rpauKoB 1O peaabHbIM JTAHHBIM.

[lepectanoBku u ¢daktopuan. CodyeTaHUss U YHUCIO CcoYeTaHU. TpeyroabHUK
[Tackans. Pemenue 3a1a4 ¢ UCNOJIb30BaHMEM KOMOMHATOPUKHU.

['eomeTpuyeckass BeposATHOCTh. (CnydaiiHBIH BBIOOP TOYKHM U3  (QUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 IyTHU OKPY>KHOCTH.

HcnbiTanne. Yenex u Heymada. Cepus HCHBITaHUM 10 nepBoro ycrexa. Cepus
ucneiTanuii bepaymm. BepostHocTu coObITHII B cepun ucnibiTanuii bepryu.

CnyuvaiiHass BeJIMYMHA W pacOpeiesieHHe BEPOSTHOCTEH. MaremaTuueckoe
OXuJaHue U aucrepcus. [IpuMepsl MaTeMaTHUECKOr0 OXKUIAHHUS KaK TEOPETUYECKOTO
CpPEIHETO 3HAYECHUS BEJIMYUHBI. MaTeMaTH4eCcKOe OXKUAAHWUE W AUCIEPCUSl CIy4YalHOU
BEJIMYUHBI «YHUCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHymy.

[Tonsitue o 3akone OonbIIKX yncen. 3mepeHne BeposITHOCTEN C TOMOIIBIO YaCTOT.
Ponp 1 3HaUEeHME 3aK0HA OOJBITUX YUCEN B TIPUPOJIC U OOIIECTBE.
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HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl Y4EOHOrO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Yurate wuHOpMaLMIO, NPEICTaBICHHYIO B Tabiuuax, Ha JAuarpaMmax,
IPECTaBIISTh JaHHbIE B BUJIE TA0JIUL, CTPOUTH JUArpaMmbl (CTOJIOMKOBBIE (CTOIOYATHIC)
U KPYTOBbI€) 10 MACCUBAM 3HAYCHH.

OnuceIBaTh 1 UHTEPIPETUPOBATH PEAIBHBIE YHCIOBBIE JAHHBIE, MPEICTABICHHbBIC
B TaOJIMIIaX, HA AUAarpammax, rpadukax.

Hcnonp30BaTh U1l ONMCAHUS JaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apudmeTnyeckoe, MeuaHa, HauoOoJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3MaXx.

HmeTh nipesicTaBieHre O CIy4aiiHOM M3MEHYMBOCTH HAa IPUMEPAX 1IEH, PU3NUECKUX
BEJINYMH, AHTPOIIOMETPUYECKUX AAHHBIX, MMETh NPEACTABICHUE O CTATUCTUYECKOU
YCTOUYHUBOCTH.

[IpeameTHble pE3yNbTAaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 kJacce:

W3BnekaTh 1 npeoOpa3oBbIBaTh MHPOPMALIUIO, TPEACTABICHHYIO B BUAE TaOJIHIL,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, TUarpamm, rpaduKoB.

OnuckIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MMOKA3aTENeH: CpeTHUX 3HAUCHHI
U MEp paccenBaHus (pa3Max, JUCHEPCHS U CTaHJAPTHOE OTKIOHEHHE).

Haxoauth 4acTOThl YMCIOBBIX 3HAYEHUH M YacCTOThl COOBITHI, B TOM YHCIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUIA.

HaxonuTe BEpOSTHOCTH CIIy4allHBIX COOBITHMII B OMNbBITAX, 3HAs BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM UHCJE B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonb3oBaTh rpapuyeckue MOJENH: JAEPEeBO CIYyYalHOro 3KCIEPUMEHTA,
JUarpaMMbl DWiepa, 4uciaoBas npsmasi.

OnepupoBarth MOHATUSAMHU: MHOXKECTBO, MOJMHOXECTBO, BBIIOJIHITH ONEpalUun
HaJ MHOKECTBAMM: OOBbEANHEHHE, IEPECEUEHUE, TONOJHEHUE, IEPEUUCIISATh FIEMEHTHI
MHO>KECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MpeiCcTaBICHHE MHOXECTB M CBSA3EH MEXAY HUMU
JUIsL OTMCAHMS MPOLIECCOB M SIBJIEHUM, B TOM YHUCIE NPHU PELICHUHU 3a4ad U3 APYIrHX
y4€OHBIX MPEAMETOB U KYypCOB.

[IpeameTHble pE3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

W3Bnekats u mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEICTABICHHYIO B PAa3IMYHBIX
UCTOYHUKAX B BHJE TaOIMI, IuarpamMm, rpadukoB, MPEACTaBISATh JAHHBIE B BUJC
TabIuI, TuarpaMmm, rpauKoB.
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Pemates 3amaum  opraHu3oBaHHBIM TepeObOpPOM  BapUaHTOB, a TaKXkKe C
WCIOJIb30BAaHUEM KOMOWHATOPHBIX MPABHII U METOJIOB.

Hcnonp30BaTh ONUCATENbHBIE XapAKTEPUCTUKYU JJIsI MACCUBOB YHCIIOBBIX JTaHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPbI PACCEUBAHMS.

HaxonuTe 4acToThl 3HAYE€HUW W YACTOThI COOBITHS, B TOM YHUCJE IMOJb3YSACh
pe3yibTaTaMu POBEIEHHBIX U3MEPEHUI 1 HAOIIOICHU.

HaxonuTe BEPOSITHOCTH CITyYaHBIX COOBITUN B M3YUYEHHBIX OIBITAX, B TOM YHCIIC
B OIbITaX C PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSIMH, B CEpUSX MCIBITAHUN
J10 TIEPBOTO yCIexa, B CEPUAX UCIbITaHNN bepHyium.

HNmeTp npencTaBiieHUE O CIIy4YalHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSITHOCTEM.

Nmery mpencraBieHre O 3aKOoHE OOJBIIMX YHCENT Kak O TMPOSBICHUU

3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHUCEIN
B MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Haumenoanue paznena |KomnuectBo OCHOBHOE COJIEpKaHUE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
IIpencraBienue qaHHBIX 7 IIpencraBnenue TaHHBIX OcBaunBathb cnoco0bI NPEICTABICHUS

B Tabymmiax. [Ipaktuyeckue
BBIYHCIICHUS 110 TAOJTUYHBIM
naHHbIM. 3BNe4yenue u
MHTEPIIpeTalns TaOIUIHBIX
naHHbIX. [IpakTnueckas
pabota «Tabmuip.
I'pacuueckoe
MIPEICTABJICHUE JaHHBIX

B BHJI€ KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Utenue u
MTOCTPOCHUE AUATPAMM.
[Ipumepsb! nemorpaduueckux
Jarpamm.

[IpakTrueckas pabora
«JlmarpamMmb»

CTATUCTUYECKUX JAHHBIX U YACITOBBIX MAaCCHBOB
C TIOMOIIIBIO TAOJIUII ¥ TUarpaMM C UCIIOJIb30BAaHUEM
aKTyaJbHBIX ¥ BAXKHBIX JAHHBIX (IeMorpaduueckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIbCKOXO03STUCTBEHHON MTPOTYKITUH, OOIIIECTBEHHBIC
Y TIPUPOJTHBIC SBIICHUS).

N3yuyath MeTOaBI pa0OTHI C TAOTUIHBIMU U
rpagUIeCKUMU TIPEACTABICHUSIMU JTAHHBIX

C TIOMOIITBI0 IU(PPOBBIX PECYPCOB B X0JIC
MPAKTUYECKUX pabOT

OnucarespHasg CTaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernyeckoe.
Menrana 4iCcI0BOro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LHEHTPAJIbHON TEeHACHIIMH (Mepa IEHTpa), B TOM YHCIIe
cpenHee apuMeTHIecKoe, MeAHaHa.
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Y cTOMYNBOCTh MEeTUAHEL.
[TpakTrueckas pabota
«CpenHue 3HaYCHUS .
HaunOosplee 1 HanMeHbIIIEE

3Ha4YCHMA YU CJIIOBOI'O Ha60pa.

Pasmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TOMOLIBIO
cpenHero apudmeTrnueckoro U MeIuanbl. Pemarn
3a/1a4yu.

HN3y4yaTh CBOMCTBA CPEHUX, B TOM YHUCIIC

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

OcBauBaTh NOHATHS: HAMOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHUS YUCIOBOI0 MaCcCHUBA, Pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a onmucaHust
JAHHBIX B COOTBETCTBUU C IPUPOJION TAHHBIX U
LEJISIMHA MCCIIEI0BaHUS

CiyyaiiHasi UBMEHYUBOCTD

CityyaiiHast ”3BMEHYHUBOCTh
(npumepsr). Yactora
3HAYEHHI B MACCHUBE
naHHbIX. [ pynnuposka.
I'mcrorpammel.
[IpakTuueckas pabota
«Crny4aitHast ©3MEHYUBOCTb

OcBauBaTh NOHSATHS: YACTOTA 3HAUCHUI B MaCCHUBE
JAHHBIX, TPYNITUPOBKA TAHHBIX, THCTOTPAMMA.
CTpouTh 1 AaHAJIU3MPOBATH I'MCTOTPAMMBI,
NMOAOUPATH MOAXOIAIINN 1IAr TPYIIUPOBKH.
OcBauBathb rpaduyeckue MpeCTaBICHHS Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MMOMOIIBIO IU(PPOBBIX PECYPCOB, B XO/I€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpados

I'pad, Bepuiuna, pedpo.
[Ipencrasnenue 3anauun

c momoIsto rpada. CteneHpb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHb BepiuH. Lens u

OcBauBatb noHsTus: rpad, BepiirnHa rpaga, pedpo
rpada, cTenenb (BaJIGHTHOCTh BEPILIUHBI), IIETIh U
UK.

OcBauBaThb NOHATHS: IyTh B rpade, SUIepoB MyTh,
00xox rpada, OpUeHTUPOBAHHBIN Tpad.

PemiaTe 3a1a4u Ha MIOWCK CYMMBI CTENICHEN BEPLINH
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uuki. ITyTs B rpade.

HpGIICTaBJ]eHI/IG O CBA3HOCTH

rpada. O6xox rpada
(9iis1IepOB MyTh).
[IpencraBinenue

00 OPUEHTHUPOBAHHBIX

rpadax

rpada, Ha mouck 006xoxaa rpada, Ha MOUCK My Tel

B OPMEHTHUPOBAHHBIX rpadax.

OcBauBaTh coco0bI IIPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUN, TEOPUH BEPOSITHOCTEH, IPYTHX
IPEIMETOB C MOMOUIbIO I'paoB (KapThl, CXEMBI,
AIIEKTPUUECKHE LIETH, (PYHKIIMOHATHHBIC
COOTBETCTBHS) Ha MMPUMEpax

BeposTHOCTB M yacToTa
CITy4aHOTO COOBITHS

City4aiiHbIil OIIBIT U
cily4yaitHoe cOOBITHE.
BeposaTtHOCTh M yacToTa
coobiTus. Posb
MaJIOBEPOSTHBIX U
MIPAKTUIECKH JOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOmiecTBe. MoHeTa u
UTpajibHAsI KOCTh B TCOPHH
BEPOSATHOCTEM.
[IpakTruueckas pabora
«YacToTa BhIMaIcHUS OpiIay»

OcBauBaTh NOHATHS: CIIyYalHBIN OMBIT U
ClyyaiiHO€ COOBITHE, MAJIOBEPOSTHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

M3yuyaTh 3Ha4UMOCTh MAJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE M OOIIECTBE HA BAXHBIX IPUMEPAX
(aBapuu, HECUACTHBIC CITy4au, 3allUTa ePCOHATBLHOMN
uHbOpMaIuy, epeaaya JaHHbIX).

HN3y4ars posib KJIIACCHUYECKUX BEPOATHOCTHBIX
Mojienelt (MOHeTa, urpaibHas KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao0uonath U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
JKCIIEPUMEHTAaxX, B TOM YHUCJIE C MOMOIIbIO HU(PPOBBIX
pPECYpCOB, B X0/I€ MPAKTUYECKON pabOThI

O060011eHME,
cUCTeMaTHU3alus 3HAHUN

[IpencraBnenue TaHHBIX.
OnucarenbHas CTaTUCTUKA.
BeposATtHOCTH CilyyaliHOTO
COOBITHS

IToBTOPATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HaHUM.

PemaTh 3agaum Ha peCTaBICHUE U ONMCAHUE
JAHHBIX C TOMOIIbIO H3yUYEHHBIX XapaKTEPUCTHUK.
OO0cy:xaaTh npuMepsbI CIIyYailHbIX COOBITHH,
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MaJIOBEPOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX
CITy4alHBIX COOBITH, UX POJIU B IPUPOJIE U KUZHU
YeJioBeKa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

34
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8 KVIACC
HanmenoBanue pazznena |KonnuecTBo OcHoOBHOE coziep)kaHne OCHOBHBIE BU/IbI IEATEIBHOCTH 00y4aIOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YYEHHOE U BBICTPAMBATDH CUCTEMY

7 xiacca

OnucarenbHasi CTAaTUCTHKA.
CiyyaiiHasi U3BMEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnyyaiinbie cOOBITHS.
BepoaTHOCTH 1 4acTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSATHOCTEMN:
MOHETA 1 UrpaJibHasi KOCTh

3HAHUM.

Pemars 3aga4m Ha IPECTABICHUE U ONMCAHUE
JAHHBIX C TIOMOIIBIO U3YUYECHHBIX XapPAKTEPUCTHK.
Pemars 3a1a4un Ha IpeCTaBICHUE IPYIITIUPOBAHHBIX
JAHHBIX U OMKMCAHHUE CIYYAHON M3MEHUYUBOCTH.
Pemars 3agaum Ha onpeAeieHUE YacTOThI
CIIy4aifHbIX COOBITHIA, 00CYXIEHUE MPUMEPOB
CITy4aHBIX COOBITUM, MAJIOBEPOSTHBIX U
MPAKTUYECKU TOCTOBEPHBIX CITYyUaWHBIX COOBITHIA, NX
pOJIU B IPUPO/JIE U )KU3HU YEIOBEKA

OnucarenpHasg CTAaTUCTHUKA.
PaccenBanne maHHBIX

Otknonenwus. Jlucnepcus
YHUCJIOBOTO Habopa.
CranagapTHOE OTKIIOHEHHE
YHCJIOBOTO Habopa.
JlnarpaMmbl paccenBaHUs

OcBauBaTh NOHATHS: JUCTICPCHUA U CTAHAAPTHOC
OTKJIOHCHHMC, UCITOJIB30BAThb OTU XapPaAKTCPHUCTUKHU
IJIAA OIIMCaHusA paCcCCUBAaHUA JaHHDBIX.

BLII[BI’II‘aTl) THIOTE3BI 00 OTCYTCTBUH HUJIN HAJIMIUHU
CBA3M 110 AuarpaMmMaM paCcCCHBaHUA.

CTpOI/ITb auarpaMmbl paCCCUBaHUS 110 UMCIOIITNMCS
JaHHBbIM, B TOM 4YHUCJIC C IIOMOIIbIO KOMIIBIXOTCPA
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MHuoxecTBa

MHOXeCTBO, IOJIMHOXKECTBO.
Onepaiuu Haj
MHOKECTBAMHU:
o0beIMHEHNE, IEPECEUCHUE,
JOTIOJTHEHHUE.

CaoiicTBa onepauui

HaJ MHOXECTBAMH:
NEPEMECTUTENBHOE,
COYETaTeNbHOE,
pacIpeieNuTeNbHOE,
BKITIOUCHHSI.

['paduueckoe
MpeJICTaBICHHE

MHOYECTB

OcBauBaThb NOHATHA: MHOKECTBO, DJICMEHT
MHO>KECTBAa, ITOJIMHOKECTBO.

BbINoJHATH Onepanumn HaJl MHOKECTBAMU:
00beTMHEHHUE, TICPECeUCHUE, JOTOTHCHHE.
Hcnoab30BaTh CBOKWCTBA: IEPEMECTUTEIBHOE,
COYETATEJIbHOE, pPACTIPEACTUTEIIBHOE, BKIFOUCHHUS.
Hcnoab3oBaTh rpadguyeckoe npecTaBieHUe
MHOKECTB MPU OMUCAHUU PEATBHBIX MPOLIECCOB U
SIBJICHU, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KyPCOB

BeposTHOCTS CilydaiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Crnygaiinbie cOOBITHS.
braronpusArcTByromue
AJIIEMEHTapHbBIE COOBITHSI.
BepositHoCcTH COOBITHIA.
OnbITH ¢ pPABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.
Crny4aiiHblil BEIOOD.
[IpakTruueckas pabora
«OmnbITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHSITHSL: DIIEMEHTAPHOE COOBITHE,
CIIy4aifHOE COOBITHE KaK COBOKYITHOCTb
OJIaroMPUATCTBYIOIINX YJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIE dJIEMEHTAPHBIC COOBITHS.
PemiaTh 3a1a4u Ha BRIYUCIICHUE BEPOSATHOCTEH
COOBITHH TT0 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CJIy9aifHOTO OIIBITA.

PermiaTh 3a1a4m Ha BBIYMCIICHUE BEPOSTHOCTCH
COOBITHH B OMBITAX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCTIE

C MTOMOIIIBI0 KOMITBIOTEPA.
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AIIeMEHTaPHBIMH
COOBITUAMIN

IIpoBoaAMTH U U3YYaTh ONBITHI

C PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSMU
(C MCTIOIP30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX MOJIENICH) B X0/1¢ TPAKTUYECKON PaOOTHI

Benenue B Teopuro rpadon

Hepeso. CBoiicTBa aepeBa:
€UHCTBEHHOCTb ITyTH,
CYLIECTBOBAHUE BUCSYEU
BEPILUHBI, CBSI3b MEKY
YUCIIOM BEPIIUH U YHACIOM
pé6ep. IIpaBuiio yMHOKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 06e3 uukia,
BHCsYas BepluIMHa (JIUCT), BETBb J€PEBa, MyTh

B JIEpeBE, AMaMETP JepeBa.

N3yuaTs cBoiicTBa IepeBa: CyLIECTBOBAHUE BUCSUYEH
BEPIIMHBI, EAMHCTBEHHOCTb IIYTH MEXIY JBYMS
BEpPUIMHAMHU, CBSI3b MEXIY YHCIIOM BEPILKH U YHUCIOM
pedep.

Pemats 3a1a4m Ha NOMCK U IEPECUHUCIICHUE Ty TEU

B JIEPEBE, OINPEACIICHUE YUCIIA BEPLUIMH WIH pEOEp

B JiepeBe, 00X0 OMHAPHOTO 1epeBa, B TOM YUCIIE

C IPUMEHEHUEM IPABUIIA YMHOKEHUS

Cnyyaitnble cOOBITUS

[TpoTHBOMNOI0KHOE COOBITHE.
JHuarpamma Ditniepa.
OObenMHEeHNE U TIepeceueHre
coosiTuil. HecoBMecTHbIC
coObITusi. ®opmyia
CJIOKEHUSI BEPOATHOCTEM.
[IpaBuno yMHOXKEHUS
BEPOATHOCTEU. Y CIIOBHAA
BEpOATHOCTh. HezaBrcumMbIie

OcBauBaTh NOHATHS: B3AMHO MMPOTHBOTIOJIOKHBIE
COOBITHSI, OTIEpALIUK HAJl COOBITUSMH, O0BEIUHEHHUE U
nepecedeHrue coObITHM, IuarpaMma Ditepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS
JBYX COOBITHM ((hOPMYJIBI CIIOKEHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCJIE TEKCTOBBIC 3aa9H

Ha OTPEJICIICHUE BEPOSATHOCTEH 0ObEAMHEHUS U
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coObITus. IIpencraBnenue
CJIy4aifHOT O SKCIIEPUMEHTA
B BHJIE JIEpeBa

nepeceueHusi COOBITUN ¢ TOMOIIIBI0 YHCIIOBOU
npsAMOH, TuarpamMm Jusepa, GOpMYITbl CIIOKESHHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEM, YCIOBHASI BEPOSITHOCTh, HE3aBUCUMBIEC
COOBITHSI IEPEBO CIYYAHOTO OTBITA.

N3yuatsb cBoiicTBA (ONpe/ieneHrs ) HE3aBUCUMBIX
COOBITHH.

PemaTp 3a1a4u Ha onpe/ICICHUE U UCITOJIL30BAaHUE
HE3aBUCUMbBIX COOBITHH.

PemaTh 3a1a4u Ha MOUCK BEPOSITHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBa
CIIy4alHOTO OIIbITa

O0o0011eHue,
CUCTEMaTHU3aIs 3HAHU I

[IpencraBnenue TaHHBIX.
OnucarenbHast CTaTUCTHUKA.
I'pads1. BepositHOCTB
CIIy4aiiHOTO COOBITHS.
DneMeHTbl KOMOMHATOPUKH

IMoBTOPSATH N3YUCHHOE U BLICTPAUBATH CUCTEMY
3HAHUMU.

PemiaTh 3a1a4u Ha MPEACTABICHUE M ONTMCAHNC
JTAHHBIX C IIOMOIIbIO H3yUYEHHBIX XapaKTCPUCTHK.
PemaTh 3aga4u ¢ mpuMeHEeHHEM rpadoB.

PemaTh 3a1a4M Ha HAXOXKJICHUE BEPOSTHOCTH
CIIy4allHOr0 COOBITHS IO BEPOSTHOCTSIM
AIIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OIBITAX

C pPaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHUSIMU.
Pemath 3a1aum Ha HAXOXKJICHUE BEPOSTHOCTEN
00BbEeTMHECHUS U TIEPECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpauuecKux
IpeACTaBICHUN U JIepeBa CIIy4altHOTO OIbITA.
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Pemathb 3a1a4u Ha nepeyncaeHre KOMOUHAII
(4ncna nepecTaHOBOK, YUCIa COYETaHUM ),

Ha HAXOXJCHUE BEPOATHOCTEN COOBITHI C
MIPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIE

C UCIIOJIb30BaHMEM TpeyroJibHuKa [lackans

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

34
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HaunmenoBanue paszaena
(Tembl) Kypca

KomnnuectBo
YacoB

OcHOBHOE coJiepKaHuE

OcHOBHBIC BUABI ACATCIIBHOCTH O6y‘{aIOHlHXC$I

IToBTOpEHUME Kypca
8 Kiacca

[IpencraBienue NaHHBIX.

OnucarenbHas CTaTUCTHKA.
Omnepanuu HaJ COOBITHSIMU.

HezaBucumMocTs COOBITHIA

IToBTOPATH N3YUYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUIA.

Pemars 3a1aum Ha IPEICTABIICHUE U OTTUCAHUE
TAHHBIX.

Pemiathb 3aga4u Ha HAXO0XKIECHUE BEPOATHOCTEN
00BbEeTMHEHUS U TIEPECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpaduuecKux
MPEJICTABICHHUI U J€pEBa CIIy4YailHOTO OIbITA.
Pematsh 3a1a4u Ha repeyrcieHrne KOMOUHAIUI
(4uciia mepecTaHOBOK, YUCIIa COUCTAHUI),

Ha HaXO0XKJIEHUE BEPOSTHOCTEH COOBITUI

C MPUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIIOJIb30BaHUEM TpeyrojibHuKa [lackans

DneMeHThl KOMOMHATOPUKH

ITepecranoBku. dakropuann.

Coueranus 1 4YUCIO
couyeTtaHuul. TpeyroapHUK
[Tackans. [IpakTuueckas
pabota «Beruucienue
BEPOSITHOCTEMN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHHSI, yIOPSAJ0UYEHHas Mapa, TPOoiKa 00bEKTOB,
HepecTaHOBKa, (paKTOpUal Yuciia, COYETaHUE, YUCIIO
COoYeTaHuy, TpeyroubHuk [lackass.

Pemarsb 3a1a4u Ha IEpEYUCIIEHUE YIIOPSAIOUEHHBIX
ap, TPOEK, NEPEUNCICHUE IEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JINYHbBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIUH
AIICKTPOHHBIX TAOJIUIDY

PemiaTe 3a1a4u Ha IPUMEHEHHE YNCIIA COYETAHUN

B ainredpe (CokpaiiéHHOe YMHOXKEHHE, OMHOM
HprotoHa).

PemiaTh, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYHCIICHUE BEPOSITHOCTEN, B TOM YHUCIIE C IOMOLIBIO
ANIEKTPOHHBIX TAOIUI] B XO€ NPAKTUYECKON padOThI

I'eomerpuueckas
BEPOSTHOCTD

I'eomerpuueckas
BEpOATHOCTD. Ciry4ailHbII
BBIOOP TOUYKH U3 QUTYPBI
Ha IUIOCKOCTH, U3 OTPE3KA,
U3 1yTU OKPY>KHOCTH

OcBauBaThb NOHATHE TEOMETPUIECKON BEPOSITHOCTH.
PemiaTe 3a1a4u Ha HAXOXKJICHUE BEPOSTHOCTEN

B OMBITaX, IPEJCTAaBUMBIX KaK BHIOOP TOUEK

13 MHOT'OYT'OJIbHUKA, KpyTa, OTPE3Ka WU Tyr'y
OKPY>XHOCTH, YACJIOBOTO IIPOMEXKYTKA

Ucnbrranus beprynu

UcnbiTanue. Ycnex u
Heyaava. Cepusi UCTIBITAHUM
710 TIEPBOTO ycrexa.
HcnbiTanus beprymm.
BepostHOCTH COOBITHIA

B CEpUM UCTIBITAHUHN
bepuymn. [IpakTnueckas
pabora «VcnpiTanus
bepnymm»

OcBauBaTh NOHSATHS: UCTIBITAHUE, FJIEMEHTaApPHOE
coObITHE B UCIIBITAHUU (YCIIEX U HEyAaua), Cepus
UCIIBITaHUH, HACTYIUJICHUE MEPBOro ycrexa
(Heynaum), cepust ucnblTanuii bepuysmm.

PemaTe 3a1aum Ha HAX0XKICHUE BEPOSTHOCTEN
COOBITHI B CEpUHU UCTIBITAHUM J0 IIEPBOToO ycIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYJIbI CyMMBI
reOMETPUYECKOHN IIPOIPECCHH.

Pemate 3agqa4m Ha HAXO0XKICHUE BEPOSATHOCTEN
AJIEMEHTAPHBIX COOBITHM B CEPUU UCTIBITAHUN
bepHyun, Ha HAX0XACHUE BEPOATHOCTU
OIPENENEHHOTO YHCIIA YCIIEXOB B CEPUH UCIIBITAHUN
bepnymm.

N3yuaThb B X0/1€ NPAKTHU4YECKOIl padoThlI,
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B TOM YHCJIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOIMCTBA BEPOSITHOCTU B CEPUU UCTIBITAHUI
bepnyinu

Cnyuaiinas BeIMYMHA

CrnyyaiiHas BeJIMUMHA U
pacrpeneneHme
BEPOSITHOCTEH.
MareMaTu4eckoe OKUAaHnue
Y JACTIEPCUS CIIy4YalHON
BEJIMYUHEL. [Ipumepsl
MAaTeMaTUYECKOTO OKHUIAHUS
KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUS
BEJINYVHBI.

[TonsaTue o 3akoHe OONIBIINX
yucen. 3smepenne
BEPOSATHOCTEN C IIOMOILBIO
yacToT. [ [puMeHeHue 3akoHa
OOJIBIIINX YHCET

OcBonuTb NOHATHS: Clly4aiiHas BEJINYMHA, 3HAYCHHE
CIIy4YallHOW BEJIMYMHBI, PACIIpEEICHNE
BEPOSITHOCTEN.

H3y4yarb 1 00CyKAaTh TPUMEPHI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACENEHUS, APYTUe
M3MEHYMBbIC BEJIMYMHBI, PACCMATPUBABILINAECS

B Kypce€ CTaTUCTUKH), MOJICIbHBIX CIyYalHbIX
BEJINYMH, CBSI3AHHBIX CO CIIy4YalHBIMU OIBITAMU
(6pocanre MOHETBI, UTPATTBHOU KOCTH, CO CIIy4ailHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OKUIAHUE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUUYECKOE CPEAHEE
3Ha4YE€HUE, JUCIIEPCUS CIIy4aHOM BEJIMYUHBI KaK
aHaJIOT JUCIIEPCUU YNCIOBOr0 Habopa.

Pemars 3a1a4u Ha BBIYHCICHHE MATEMAaTHIECKOTO
O0KUJIAHUS U TUCTIEPCUU TUCKPETHOW CITy4alHOMN
BEJINYMHBI 110 33JaHHOMY PaCIIPENEIEHUI0, B TOM
YKCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMU.

3HAKOMHUTBCS C MATEMATUYECKUM O0KUIAHUEM U
JUCIIEPCHUEN HEKOTOPBIX PACIIPEACIIEHUH, B TOM
YKCJIE PACIIPEACIICHUS CIIyYaiiHON BEJIMYNHBI «YHUCIIO
YCIIEXOB» B CEpUU UCTIBITAHUM bepHyuIn.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSIFOIITNXCSI
CITy4alHBIX OTIBITAX KaK CIYYalHYIO BEIHUHHY.
3HAKOMHTBCS C 3aKOHOM OOJIBIINX Yncel (B popme
bepHymin): npu OOJBIIOM YHCII€ ONBITOB YAaCTOTA
cOOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pematsp 3a1a4un Ha I3MEpPEHUE BEPOSTHOCTEH

C MOMOIIIBIO YacToT. O0CYKAATH POJIb 3aKOHA
OOJBIINX YKCeNl B OOOCHOBAaHUHU YaCTOTHOTO METO 1A
M3MEpPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEIT KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTU B U3MEHUYUBBIX
SIBJICHUSIX, POJTh 3aKOHA OOJIBIIIAX YUCET B IPUPOAC U
B 'KU3HU YEJIOBEKA

O06001menne, KOHTPOJIb 10 [IpencraBnenue TaHHBIX. IToBTOPATH N3YUEHHOE U BBICTPAUBATH CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTB CiiydaitHOTO PemiaTe 3a1a4um Ha IPEICTABICHUE U ONTUCAHUE
COOBITHS. DIIEMEHTEHI JTAHHBIX.
koMOuHaTopuku. Cinydaiiple | PemaTh 3agaum Ha HaXO0XICHUE BEPOSATHOCTEH
BEJIMYMHBI U PACIIPEICIICHUS COOBITHH, B TOM YMCJIE B ONBITaX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEW O0BEUHEHUS U TIEpECCUCHUS
COOBITUM, BBIYHUCIIATH BEPOSITHOCTH B ONBITaX
C CEpUSAMM CIIyYaWHBIX UCIIBITAHUIN
OBHIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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