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[Ipumepnas pabouast mporpamma (maiee — Ilporpamma) mo mnpenmery
«Maremartrka» aapecoBaHa OOYYAIOMIUMCSA C HAPYIICHUSAMHU Ciyxa (BKIOYAs
KOXJICapHO MMILUIAHTUPOBAHHBIX), MOJIYYaIOIIMM OCHOBHOE 00Illiee 0Opa3oBaHUE.
[Iporpamma paspaborana Ha ocHoBe DenepanbHOro rocyJapCTBEHHOIO
o0pa30oBaTeIBLHOTO  CTaHJAApTa OCHOBHOTO o0miero oOpaszoBanus  (ITpukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctunnu Poccuiickonn @eneparuu 05.07.2021 1., per. Homep —
64101) (manee — @OI'OC OO0OO), KoHuenuuu pa3BUTHS MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoii ®@enepanuu  (yTBEp)KJ€HA  PacOpPsHKCHHEM
[IpaButensctBa Poccuiickoit denepannu ot 24 nekadbps 2013 r. Ne 2506-p),
[IpumepHOW MporpaMMbl BOCIIUTAHUS — C YYETOM MPOBEPSEMbIX TpeOOBaHUU K
pesyabTataM ocBoeHuss OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
oO1ero oOpa3oBaHusI.

IosicHuTeILHAS 3aMIUCKA

MaremaTtuka, SBISACh OJHUM HW3 CHUCTEMOOOpA3yIOIIUX MPEIMETOB
Marematuka, SIBISACh OJJHUM M3 CHCTEMOOOPA3yIOIUX MPEAMETOB HIKOJILHOIO
o0pa3oBaHus, UTPAET BAXKHYIO POJIb B JIMYHOCTHOM M KOTHUTHBHOM Pa3BUTHHU
oOyyJaronxcs ¢ HapywmeHussMu ciayxa. CopepxaHue JaHHOTO Kypca COJIEUCTBYET
Pa3BUTHIO JIOTUUECKOTO MBIIIJICHUS, OBJIAJICHUIO PAllMOHAIBHBIMU CIIOCOOAMU U
NpuéMaMi OCBOCHHUS MAaTEMaTUYECKOTO 3HAHMS, OCO3HAHUIO 3aKOHOB, KOTOpbIC
JIekKaT B OCHOBE M3Yy4YaeMbIX SBJICHUM, a TAKXKE CYIIECTBYIOIIMX B3aMMOCBS3EM
MEK]y SIBIICHUSIMU.

3HauuTeNbHA POJIb Kypca MaTEMaTHUKH IS OBJIAJICHUS OOYyYarOIIMMUCS C
HApYIIEHUSMHA CIyXa COIMAJIbHBIMU KOMIIETCHIIMSIMHU, BKJIIOUYas CIIOCOOHOCTh
pemaTh 3Ha4YMMble IS TTOBCEIHEBHOM JKU3HM YEJIOBEKA MPAKTUYECKHUE 3aJayH,
yMEHUE UCIO0JIb30BaTh NPUOOPETEHHBIC 3HAHMS Il W3YYCHHUS OKpYIKaroien
JIEUCTBUTEIBLHOCTH.

Conepxanue Kypca MaTeMaTUKH SIBJISIETCS Ba)XXHbBIM M JJISI  YCHEHTHOTO
OCBOECHHUS TMPOrPAMMHOI0 MaTepuana Mo JIPYyrMM Yy4eOHbIM JTUCHUIUIMHAM, IS
MPOJIOJIKEHUS O0OYUEHHUS B CUCTEME HEMPEPHIBHOTO 00pa30BaHusl, JJIsl MOJATOTOBKU
MOAPACTAIOIIETO MOKOJEHHUS K TPYIOBOU JACSATEILHOCTH — B CBSI3U C HEOCTIOPUMOM
pOJIbIO  MaTEMaTHMKA B  HAYyYHO-TEXHUYECKOM  IMpOTrpecce, COBPEMEHHOM
MPOU3BO/JICTBE, HAYKE.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VYuebnas mucruimHa «MaremaTuka» ocBamBaeTcss Ha ypoBHe OOO mo
Bapuanty 2.2.2 AOOII B nponoHrupoBaHHbie cpoku: ¢ 5 mo 10 xiaccsl
BKJIIOUUTEIIBHO.

OCHOBHBIMU JIMHMSIMH COJepKaHusi ydyeOHoro kypca B 5—10 kiaccax
SBJITIOTCSL cienyromme: «Yucnaa u BeIYUCICHUS Y, «Anredpa» («Anrebpandeckue
BBIpAXKEHUS», «YpaBHEHUST U HEpaBEeHCTBa»), «DyHkium», «l'eomeTpus»
(«I'eomerpuueckue (urypel U HUX CBOMCTBa», «M3MepeHHe TEOMETPUUECKUX
BEJINYUHY ), «BepOsSTHOCTh U CTATUCTHKAY.

Pa3BuTHe ykKa3zaHHBIX JMHUN OCYILECTBISICTCS IMAPaUIEIbHO: KaxIas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, HO MPHU 3TOM B TECHOM B3aUMOJIECHCTBUU.
Kpome Toro, nx o0ObeAMHSET JJOTUUECKasl COCTABIISIONIAs], TPAAUIIMOHHO MPUCYIIAs
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MaTeMaTHUKe W MPOHU3BIBAIONIAS BCE MaTEMaTUUYECKUE KYPChl M COJIepKaTeIbHbIE
muann. Cpopmynupoannoe Bo PI'OC OOO TpeboBaHHEe «yMETh ONEPUPOBATH
NOHATUSIMU:  ONPENEJICHUE, AaKCUOMa, TEOpeMa, JI0KA3aTeNbCTBO; YMEHHE
pacro3HaBaTh HCTHHHBIE W JIOKHBIC BBICKA3bIBaHUS, MPUBOJIUTH TMPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI OTHOCUTCS
KO BCEM Kypcam, a (popMHpOBaHHE JOTHUYECKUX YMEHUH pachpeenseTcs Mo BCeM
ronam ooyuenust Ha yposHe OOO.

B mnpouecce ypokoB maTeMaTHKH OOydYaroIIMECs C HapyIICHUSIMH CllyXa
3HAKOMSITCSL C Pa3HOOOPAa3HBIMM MATEMATHUYECKUMHU MOHATUSIMU M TEPMUHAMHU, C
MaTeMaTU4YeCcKOM Ppa3eosIoTueid, 4To MO3BOJSET CTUMYIUPOBATH PEUEBOE PA3BUTHE
U MpeojiosieBaTh ero HepoctaTtku. M, Haobopot, Omarogapsi COBEpIIEHCTBOBAHUIO
CIIOBECHOM peud MPOUCXOAUT Hanbosee riyOOKoe M OCHOBATEIIbHOE OCBOCHHE
MaTeMaTUYECKOTro 3HaHUs, (popMUpoBaHUE AOCTPAKTHOIO MbIIUICHUA. B gaHHON
CBS3M CYLIECTBEHHAas pPOJib B OOY4YEHHMM MAaTeMaTHUKE HPUHAIJIEKHUT CcIOoBy. B
COOTBETCTBUM CO CHEeHU(PHUKON 00pa3zoBaTEIbHO-KOPPEKIMOHHON pabOThl B XOJ€
YPOKOB MaTeMaTUKH MPEAyCMaTPUBACTCA MPEAbSIBICHNE BepOATbHBIX HHCTPYKIIHH,
MIOCTAHOBKA CIIOBECHBIX 3a/ad, MOOYXKJAeHUE OOyYaroluxcsi K pacCykIACHHUIM
BCIYX, KOMMEHTHPOBAHUIO BBITIOJTHSIEMBIX JeHCTBHIA, OO0BSICHEHUIO
OCYUIECTBJIEHHBIX ONEepanuil. Y YuTesb JOJKEH CO3/1aBaTh YCIOBHS, TPU KOTOPBIX Y
oOy4Jaronuxcs ¢ HApyIIEHHBIM CIIyXOM OyJIeT BO3HUKATh MOTPEOHOCTh B PEYEBOM
OOIIEHNUHU AJIs TIOJYyYEHUs] TOM WM MHOM MaTeMaTuyeckol MH(POpMallnu, a TaKkxKe
TJIAaHUPOBAHMS, BBITIOJIHEHUS, IPOBEPKHU NPaKTHYECKUX JeNCTBUM
MaTEMaTHYECKOTO COJEPKaHUsI.

KoruurtupHas coctapisiolas Kypca MaTeMaTUKU TIO3BOJISIET 00ECTIEUUTh KaK
TpeOyeMbIil CTaHAApTOM HEOOXOMUMBbIN (0a30BBIN) ypOBEHb MaTeMaTHYECKOU
NOJIFOTOBKM, TaK M TOBBIIIEHHBIH YpPOBEHb, HEOOXOIUMBIA JUIsl YIITyOJIEHHOTO
U3YUYEHUS NIPEeIMETA.

Kypc wmarematnkum wuMeeT SApPKO  BBIPAKCHHYIO  BOCIHUTATENBHYIO
HaIpaBJIeHHOCTb. bnarogaps pa3HOOOpa3HbIM BUJAM JEATEILHOCTH U (opmam
opraHu3anudd padoThl OO0YyYalOIIMXCS Ha YpPOKaX MAaTEMaTUKH MPOUCXOIUT
BOCIINTAHUE  LEJICYCTPEMJIEHHOCTH,  BOJIM, HACTOWYMBOCTH, OCO3HAaHHOU
NOTPEOHOCTH TOBOAUTH HAYATOE JEJIO 10 KOHLA. BBIMOIHAS Te Wi MHBIE 3aaHusl,
oOy4Jaroniyecsi ¢ HapylUIEHUSIMU CIIyXa OCO3HAIOT, YTO HEOPEKHOE OTHOIICHHE K
paboTe, OTCYTCTBHE COCPEJOTOUYEHHOCTH IIPU PEIICHUU IPUMEPOB, 3ajad,
OCYIIECTBJICHUN TpaduyecKux pabdoT U JAp. OO0YyCIOBIMBAET BO3HUKHOBEHUE
omnOok. OcyuiecTBisAs AESITENBHOCTh B TpyIIe, B MNOATpYyNNax, Mapax,
oOydaroruecs ¢ HapylIeHUEM cliyXa ydarcs 0eCKOH(MIMKTHBIM CII0C00aM perIeHus
IpOOJIEMHBIX CUTYAIM, CIOPHBIX BOIPOCOB, MPUHSATUIO MHOI'O MHEHHUS, YBaXKECHHUIO
K TOYKE 3pEHUs JPYroro 4eaoBeKa.

Conepxanve ypOKOB MaTeMaTHKH TO3BOJISIET TakKe 00ecreurnBaTh
ACTETUYECKOE BO3JCUCTBUE HA JMYHOCTh, B YACTHOCTH, 3a CYET MPEAbSIBICHUS
aKKypaTHO BBITIOJIHEHHBIX JIUJAKTHUECKUX MOCOOMH, aHalv3a u300pakeHHi,
MIPE/ICTABIICHHBIX B YUEOHHUKE, BKIIIOUAsi TEOMETPUUECKUI MaTepural.

OcBoeHue 0O0ydYaloIMMHUCS C HaApYLIEHUSMH CcllyXa OPOrpaMMHOrO
MaTepuaia 1Mo MaTeMaTUKE OCYLIECTBIISETCS MPEUMMYILECTBEHHO Ha ypoKax IOJI
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pyKoBOACTBOM yuutens. OgHaKko Uil IPOYHOTO OCBOCHHUS COACPKaHUSA Kypca
TpeOyeTcss MPEeayCMOTPETh PEryJsIpHOE BBIMIOJHEHUE JIOMAIIHUX 33JaHUM,
WCKJIIOYas JHU MPOBEAEHUS KOHTPOJIbHBIX padoT. [Ipu onpenenennn conepxaHust
¥ 00bEMa JIOMAIIHEero 3aJaHusl HEOOXO0JUMO YUYECTh HEOMyCTUMOCTh MEPETPy3KU
oOyuaromuxcs yaeOHbIM MaTEPHATIOM.

[Iporpamma BKJIIOYAET MPUMEPHYIO TEMATUYECKYIO U TEPMHUHOJOTHUYECKYIO
JEKCHUKY, KOTOpas JOJDKHAa BOWTHM B CJIOBapHbIM 3amac OOydYaroIMXcs C
HapyLICHUAMH ClIyXa 3a CU€T LeJICHAIIPaBICHHON OTpaOOTKH, MPEXJE BCEro, 3a
CUET BKJIIOUEHUS B CTPYKTYPY CJIOBOCOUYETAHUM, IIPEJIOKECHUM, TEKCTOB, B T.4. B
CBSI3U C (OPMYJIMPOBKOW BBIBOJIOB, BBIABM)KEHHEM THIIOTE3, O(OPMICHUEM
JIOTUYECKHUX PACCYKIEHHH, IPUBEICHUEM JIOKA3aTEBCTB | T.11.1

Ipunyuner  peanuzayuu-obpazoeamenbHO-KOPPEKYUOHHOU — pabomvl  Ha
YpoKax mamemamuxis.?

B cooTtBercTBUM ¢ npunyunom HayyHocmu B X0Jle 00pa30BATEIbHO-
KOPPEKLIMOHHOTO ~ TpolLecca MpeaycMaTpuBaeTcsi, BO-NIEPBBIX, BbIOOp U
NpEeNbABICHUE MaTepuaja B COOTBETCTBUU C TPEOOBAHUSAMHU U JOCTHXKECHHSIMHU
COBPEMEHHOW HAyKH, BKIIOYas MAaTEMAaTUKY, MEAaroruKy, CypJAoNeaaroruky u Jap.
Bo-BTOpbIX, IpuoOpeTaeMble 00yUYatOIUMHKCS 3HAHUS JOJIKHBI ObITh CHCTEMHBIMU.
Bocrpusitue HOBOTO MpeacTaBisieT coO0W MPOLECC, B KOTOPOM KaKJI0€ BIIEPBbHIE
OCBaMBae€MO€ SIBJIEHUE, TOT WJIM MHOW HE3HAKOMBI OOBEKT paccMaTpUBAIOTCS B
CUCTEME Pa3HOOOpa3HBIX CBSI3€H C MHBIMU SBJICHUSMU U OOBEKTAMU: CXOJHBIMU U
OTJIMYHBIMU. B-TpeTbux, npeabsBiseMblil MaTeprall JOKEH ObITh TOCTOBEPHBIM,
pacrnojaratb  HOJUIMHHBIM  Hay4HbIM  OOBsICHEHHMEM. B KOppeKIMOHHO-
oOpa3oBaTebHOM TpOIECCE Ha ypoKax MaTeMaTUKH He JOIyCKaeTcs
BYJIbIapU3alMsl, Ype3MepHasl YINPOIIEHHOCTh M3JI0KEHHsI 3HAHUM CO CCBUIKOW Ha
OCOOEHHOCTH  OOydarommuxcs, OOYCJOBIICHHbIE HapylleHueM ciyxa. B
COOTBETCTBUM C JIaHHBIM TIPHUHIMIIOM MPEAyCMaTPUBAETCS  BOIUIOIICHHE
MaTEMaTUYECKHUX MPEACTABICHUI U MOHATUNA B TOYHBIX CJIOBECHBIX 0003HAYEHUSX,
onpeneneHusx. Kpome Toro, BaXHbIM yCIIOBUEM MPHUHIIMIA HAYYHOCTH SBIISIETCS
Takas opraHu3anus o00pa3oBaATENbHO-KOPPEKIIMOHHOIO Mpolecca, Koraa y
OoOy4Yarommxcsl ¢ HaApPYIICHUsIMU cityxa (GOpMUPYIOTCS aOCTpakiuu U 0000IICHUs
KaK SMIIMPUYECKOT0, TaK U TEOPETUUECKOr0 TUNIA. DTO MPEANOaraeT moCTUKEHUE
BHYTPEHHHX CBSI3€M M 3aKOHOMEPHOCTEN MATEMAaTUYECKUX SIBJICHUM, OTHOILLICHU,
3aBucuMocTeil. HayuHocth B 00yueHuu MatemaTuke (ainredpe, IeoMeTpun)

! Ha ypokax mpoBoautcs crenuanbHas paboTa HaJ MOHMMAaHHMEM, NMPUMEHEHHEM B CaMOCTOSTENBHON peun,
BOCHPUATHEM (CIlyXO3pPHUTEIBHO M /MM Ha CIyX C y4€TOM YPOBHS CIIyXOpEUYEBOTO Pa3BHTHs OOydarouuxcs) U
JIOCTaTOYHO BHSTHBIM M €CTECTBEHHBIM BOCIIPOU3BEJCHUEM TEMAaTHYECKON U TEPMUHOJIOTNYECKOH TEKCUKH, a TAKXKe
JIEKCHKH 110 OpraHU3alUK y4eOHOH NeaTebHOCTH 00ydaromuxcst Ha ypoke. YacTh JaHHOTO pedeBoro Marepuala,
YK€ 3HAKOMOTO OOYYaloIIMMCs, MOXET OTpadaThlBaThCcs Ha KOPPEKIMOHHO-PAa3BUBAIOIMX Kypcax «PaszButne
BOCHPUSTHS ¥ BOCIIPOM3BEICHHUS YCTHON peun» IPH COBMECTHOM IUIAHUPOBAHUM PA0OTHI YUNUTEIEM -IPEAMETHUKOM
U yYUTENeM-Ie(QEeKTONOTOM (CypIOIeiaroroM), peai3yromuM JaHHbIe Kypchl. Ha KoppeKnnoHHO-pa3BUBAIOIINX
Kypcax y 00ydaromuxcs 3aKperuIsTioTCs YMEHUS BOCTIPUATHS (CIyXO3pPHTENBHO W/HMIIN Ha CIYX C yY4ETOM ypOBHS MX
CIIyXOpE4YEeBOTO pAa3BUTHSA) W JIOCTATOYHO BHATHOTO M €CTECTBEHHOTO BOCIPOM3BEACHHS [aHHOTO PEYEBOTO
MaTepHaia.

2 TIpMHIMIIBL KOPPEKIIMOHHO-00Pa30BaTeNbHOM PaboThl HA YPOKaX MaTeMaTHKK onpesesiensl 1o H.M. Hazaposoii u
I".H. baroBy. Cm. Hazaposa H.M., baros I".H. MaTtemaruka ¢ meroaukoi npenonaBanus. Jlekuuu. s ctyn. aed.
¢-ta. — M.: U3n-Bo MI'OITY, 1998. — C. 47 — 57.
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o0ecnieunBaeTcs TakkKe 3a CYET IPENOCTABICHUS MaTepuana, Kacarolerocs
UCTOPUYECKOTO PA3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JTIOCTUKEHUM.

B cootrBercTBUM C npunyunom paseusaiowe2o o0Oyyenus TpeOyeTcs
o0ecrieunBaTh CTAHOBJICHHE IIO3HABATEIbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOyJaromuxcs, yMpaBieHHEe TEeMIaMH M COJEpPKaHHEM HX MaTeMaTHYeCKOTO
pa3BUTHS 3a CUET COOTBETCTBYIOIIUX BO3AeicTBHiA. B pe3ynbTare oOyuenue Oyner
«BecTH» 3a coboi paszutHe. IIpu 3TOM Tpedyercs mpeabsBICHUE Marepuana C
y4€TOM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEM, PEUEBBIX M IO3HABATEJIbHBIX
BO3MOXKHOCTEH, NHAUBUAYAIbHBIX OCOOEHHOCTEW 00yYaroIMXCsl ¢ HApyILIEHUSIMU
ciyxa. Kpome toro, nmpemycmaTpuBaeTCsl BKIIOUEHUE B COIECP/KAHUE YPOKOB Kak
PEIPOYKTUBHBIX 3aJaHUM, TaK M CO3JaHHE CHUTyaluld I103HABATEIBHOIO
3aTpyJHEHMs, 3aJaHuil NpoOJeMHOro xapakrepa. B uucne TunoB 3anaHuit
pelyCMaTpUBAETCs BBICOKUM YJIEJIbHBII BEC TaKUX, KOTOPbIE TPEOYIOT aKTUBHOTO
UCITOJIb30BAHUS CJIOBECHOM PEYH.

C yué€roM npunyuna eocnumeléaioue2o ooy4enuss IPOrpaMMHBIA MaTepual
JIOJKEH OBITh OPUEHTHPOBAH HA Pa3BUTHE Y 00YYaIOLIMXCS ¢ HAPYLIEHUSIMU CITyXa
MOJIOKUTENbHBIX MOPAJIbHBIX W HPABCTBEHHBIX KadyecTB. YYEOHbIH MaTepual
HA3BaHHOIO Kypca 00JIajaeT 3HAYMTENIbHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, B
CBSI3M C YEM JIOJDKEH MCHOJB30BATHCS ISl PACIIMPEHUSI KPYro30pa 00ydaromuxcs,
pa3BUTHS  KYJbTYpbl YMCTBEHHOTO TpyJad, COBEpPUICHCTBOBAHUS HABBIKOB
palMoHaIbHON OpraHu3auuu padotel U ap. K 3HaunMbIM (pakTopam peannzanuu
IPUHLIAIIA BOCIUTHIBAIOIIETO OOYy4YEHUs OTHOCSTCS IIyOOKOE 3HaHHE IperMeTa
YUUTEIEM, HHTEPECHOE U JOCTYIHOE /7151 00yUaIoIMXCs N3JI0)KEHNE MaTepuaa.

Ipunyun cesasu obyyenus ¢ HuzHnvio TpeOyeT, 4TOObI MPU OCBOCHUN 3HAHUN
oOyyaroluecss C HapyLIEHUSIMH ClyXa, C OJHOM CTOPOHBI, ONHPAIUCh Ha
COOCTBEHHBIN KMU3HEHHBIH M MpakTH4eckuil omnbIT. C Apyroil CTOPOHBI, BAKHO
oOecreynBaTh MpUBJICYEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B MTOBCEIHEBHOM
KU3HEHHOW TMpaKTHKE, B pPa3HbIX BUAAX JedarenbHOCTH. lIpemycmarpuBaercs
pPEryJsipHOE O3HAKOMIIEHHE OOYy4YalolMXCAd C TEeM, KaK YeJOBEK MCIOJIb3YyeT
MaTE€MaTUYeCKHE 3HAaHHWS B PaA3JIMYHBIX COLMUAIBHO-OBITOBBIX CHUTyalUsX, Ha
IIPOU3BOJICTBE U T.II.

IIpunyun npounozo yceoenusi 3HaHuti 0co00 3HAYUM B 00pa30BaTEIIbHO-
KOPPEKIMOHHOW padoTe B CBSI3M C OCOOEHHOCTBIO O0YYaIOIIMXCS C HApYUIEHUEM
Cllyxa CpaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaMBaeMbli y4ueOHBIM Marepuain. B
JAHHOM CBSI3M JUISl a[IEKBAaTHOTO OCO3HAHWS W MPOYHOrO 3allOMMHAHUS MaTepHasa
TpeOyeTcsi omopa Ha BCE COXpaHHBIE  aHAIM3AaTOPbl, HCIOJIb30BAHHE
KUHECTE3WYECKUX OLIYIICHUI B BOCIPUITUA MaTeMaTHUYECKUX 00BEKTOB. BaxkHbIM
TAaK)K€ SBIIICTCA YBS3bIBAHME BHOBb 3allOMHHAEMOIO C paHEe IOJyYEHHBIMH
3HAHMSIMU, BKJIIFOYEHHE HOBOT'O 3HAHHUS B YK€ CIOXKHUBIIYIOCS CHUCTEMY; Pa3BUTHUE
CIIOCOOHOCTH K  ONOCPEAOBAaHHOMY  3allOMHHAHHWIO,  COBEPILEHCTBOBAHME
COOTBETCTBYIOIIUX  MBICIUTEIbHBIX TpUEMOB. Tpedyercs MpeayCMOTPETh
CUCTEMATUYECKOE MCIOJIb30BAHUE YIPAKHEHUW HA TMOBTOPEHUE U 3aKpEIICHUE
MPOWJIEHHOTO MaTepHalia ¢ BKIIFOYUEHHEM B IOBTOPEHUE 3JIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvzosanus Ha2AAO0HOCMU TPELYCMATPUBAET MOCTEIIEHHBIN
nepexoi OT HAIJISIIHOCTH K CJIOBY, COUYETAHUE HATJISIIHOCTH CO CIIOBOM. Peanu3anus
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JAHHOTO MpUHIUNA TpedyeT yuéTa TOro, YTO HAIISIAHBIE BUIbl MBIILICHUS
HaxXoJATCA B TECHOM B3aMMOJIEHCTBHHM CO CIOBECHO-JIOTHUYECKHUM MBIILIEHUEM.
JlanHOE B3aMMOJICHCTBHE HAYMHACTCSI C MBICICHHOTO (hOPMHUPOBAHUS HATJISTHBIX
00pa30B Ha OCHOBE CIIOBECHOI'O TEKCTa (HampuMep, YCIOBHUS 3aaauu) B (opme
nepeBojia Ha s3bIK 00pa30B COJEPIKaHUS 3TOTO TEKCTa (3aJa4yu) — YCTHOTO JINOO
MIACBbMEHHOT0. B TaHHOM Cilydae HarjasaHbIi MaTEepUa PEACTAET B BUAEC BHELIHEN
OTOPBI BHYTPEHHUX JEHCTBUI, KOTOPBIE BBIMOIHSAECT 00YUAIOIIUICS C HAPYIIEHHBIM
CIIyXOM TOJ] PyKOBOJCTBOM mneaarora. [lo mMepe oBiageHuss MareMaTHYECKUMU
MOHATUSIMU, a0CTPAKTHO-JIOTUYECKUM MBIIIJICHUEM TJIaBHOE COJIEp)KaHUe B
OOy4eHMM MATeMAaTHKH COCTaBJISIIOT HE CcaMH [PEAMEThbl, SBJICHUSA, a
CYILIECTBYIOIIME MEXAY HUMHU CBS3M M OTHOIIEHHsS. OOBIYHON HATJISTHOCTH
CTAHOBUTCS HEJOCTATOYHO, B CBSI3W C YE€M BCTyHaeT B CHILy NPUHYUN
mooenuposarnus. OH HE TPOTUBOIIOCTABJICH MPUHIIMITY HATJSAHOCTH, a SBIISACTCS
€ro BbICHIEH CTymeHbto. brarogaps MOJEIMPOBAaHHUIO OOydYaromIMecs ¢
HapyIICHUSIMU CITyXa B HATJISITHOM BUJIE (MTOCPEACTBOM CXEM, TpapUKOB, HEPTEIKEH)
OCBaMBalOT METOJIbl M CIOCOOBI MO3HAHUS M3y4aeMbIX OTBJICUYEHHBIX CBS3EH U
OTHOIIIEHUN MEXay TMpeAMETaMH, SBJICHUSMM, IIOMCKAa HOBBIX BHYTPEHHHUX
OTHONIIEHWM W 3aBUCUMOCTEH. B CBOI0O ouepenp, HEYMEPEHHOE HCIOJb30BAHUE
CPEJICTB HAIJITHOCTH MOXET OTBIEKATh OOYyYarolIUXCsl OT MOCTaBIEHHOM Iepen
HUMH y4eOHOM 3a/1aun. B COOTBETCTBUM € 3TUM HE MPETyCMaTPUBACTCS 3aJEPrKKa
Ha HarJSIIHBIX (hOopMax JIEWCTBHM, CLIOCOOOB BBITIOJHEHUS 3aJaHUil B T€X CIydasx,
KOTI'/Ia y OOy4aronuxcs ¢ HApyIIeHUSIMU CITyXa c(pOpMUPOBAHBI MBICIIEHHBIE 00pa3bl
3TuX nerctBuid. OAHAKO NpPU BO3HUKHOBEHUU TPYJIHOCTEW B CBA3U C OCBOCHHEM
MaTepuaia, TMPEeICTAaBICHHOTO B OTBICYEHHOW (¢dopme, NperycMaTpPUBACTCS
BO3BpalIEHUE K HATJISATHO-ITPAKTUYECKON OCHOBE 3a/IaHMUSI.

Ipunyun unOUBUOYAILHOCO NOOX00A K 00y4arOWuUMcss B YCIOBHUSIX
KOJUIEKTUBHOTO OOyYeHUsS MaTeMaTUKe MpeaycMaTpuBaeT YYET TOro, 4TO
YMCTBEHHBIE, PEUEBBIC, KOMIICHCATOPHBIE BO3MOXXHOCTH OOYYaloOlUXCAd C
HapyHICHUSIMA CJIyXa pa3indHbl. B 3To#l cBsizu TpeOyercs WHAMBUIYaTU3AIUS
3aJlaHUl TI0 KOJMYECTBY M COACPKAHUIO, MPEyCMATPUBAIOTCS PA3IUYHbIE MEPbI
MTOMOIIY Pa3HbIM 00YYaOIINMCSI.

Ilpunyun  onopvl 6 o00yyenuu Mmamemamuke HA 300pO8blE  CUTb
obyuaroujecocss TpeOyeT KOPPEKIIMOHHOW HAMpaBICHHOCTH 00pa3oBaTEIbLHOTO
npoiiecca. O0yuaromuecs ¢ HapyIIEHUsIMH CIyXa OBJIAJIEBAIOT MAaTEMAaTUYECKUMU
3HAHUSMHU [PEUMYILIECTBEHHO TIOCPEICTBOM CIYyXO3PUTEIIBHOTO BOCHPHSITHUS
y4eOHOro Marepuaja C aKTHBHBIM TPHBJIICUCHHEM COXPaHHBIX AaHAIN3aTOPOB,
MOAKPEIUISAsE W paciiupsiss ToJydaeMmble 3HAaHUS Oiarogaps TPaKTUYECKON
JEATEIIbHOCTH,  YYBCTBEHHO,  JIBUTaTEJIbHO,  OCS3aTEJbHO  BOCIPUHUMAS
MaTeMaTU4YeCKue OOBEKThI W sIBJICHUS. Pa3sHOOOpas3HbIe BHIBI JACSITEIHHOCTH,
Harpy:»asi pazjiMyHble aHAIM3aTOPhI, Yallle UX COYETaHUs, MO3BOJISIIOT CO3/1aBaTh B
CO3HaHUU 00JIee SICHBIE U MPOYHbIE 00Pa3bl MOHITHS U3YyYaEMOT0 MATEMaTHUYECKOTO
Marepuana.

lpunyun desmenbHOCMHO20 NOOX00a OTPAKAET OCHOBHYIO HAINPaBJICHHOCTh
COBPEMEHHOW CHUCTEMbI 00pa3oBaHusi O0yYarOUIErocs ¢ HapyUIEHHBIM CIyXOM, B
KOTOPOHM JIeATEeNIbHOCTh PAcCMaTpUBAETCA Kak Mpolecc (popMUpOBaHUS 3HAHUM,
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YMEHMM M HaBBIKOB M Kak YyCJIOBHE, OO€eCHeuMBarollee KOPPEKIHMOHHO-
Pa3BUBAIOIIYIO HAMpPaBICHHOCTh 0OpaszoBaTenbHOroO mporecca. Ocoboe mMecTo B
peanu3alMy  JAHHOTO  INPHUHIOMOA  OTBOAUTCSA  NPEIAMETHO-NPAKTUYECKOU
JEATEIIBHOCTH, KOTOpas pacCMaTpPUBAETCS KAaK CPEACTBO  KOPPEKLIMU U
KOMITEHCAIIMM BCEX CTOPOH MCHUXUKH O0YYarOIIErocsl ¢ HapyLIEHHBIM CIIyXOM — B
COOTBETCTBUM C IICHUXOJOTHYECKOM TEOpPHEN O AEATEIbHOCTHOM JIE€TEpMHUHALUU
NICUXUKU.

Ipunyun eduncmea ooyuenus mamemamuxe ¢ pa3gumuem C108eCHOU pedu U
HepeuesvbiX NCUXudyeckux npoyeccos OOYCIOBIEH CTPYKTYpOH HapyIIeHHUS,
0COOBIMU 00pa30BaTEIbHBIMU TMOTPEOHOCTAMU OOYYAIOLMXCA C HAPYIICHUSMU
cityxa. B cOOTBETCTBHUM C 3TUM B XOJI€ YPOKOB TpeOyeTcs yAeIATh BHUMAaHUE paboTe
HaJl MaTEMaTU4YECKOM TEPMHUHOJIOTMEHN, pACIIUPSTh 3amac MOJENIEH U BapUaHTOB
BBICKA3bIBAaHUI MaTEMaTUYECKOTO cojepkaHus. OBlaJeHUE CIOBECHOM pPEUYbIO B
X0J1€ YPOKOB MaTeMaTUKH (anreOpbl, FTEOMETPUN) ABJISIETCS YCIOBUEM JalbHEHIIEro
U3YYEHUS 3TON IUCUUILIMHBIL, @ TAK)KE OCBOCHHS! IIMPOKOr0 Kpyra MaTeMaTHYeCKUX
U )KUTEHCKUX TIOHATHI, UCIIOIB3YEMBIX B OOMXO/E.

[lenenanpasneHHas padoTa MO Pa3BUTUIO CIOBECHOW peud (B yCTHOU U
MMCbMEHHON (pOopMax), B TOM YHCIIE CIyXO3PUTEIBbHOTO BOCIPUATUS YCTHOM peun,
pPEYEeBOro Ciyxa, MPOM3HOCUTENIBHON CTOPOHBI peuH (ITPEX/IE€ BCEro, TEMATHUECKOU
Y TEPMUHOJIOTUYECKOM JIEKCUKU YUYEOHOW AUCIMIUIMHBI U JIEKCUKH 110 OpraHu3aluu
y4eOHOI IeATENBHOCTH) IIPEyCMATPUBAETCS Ha KaXKIOM yPOKe®,

B npornecce ypokoB mareMaTtuku TpeOyeTcss OJAHOBPEMEHHO C pa3BUTHEM
CJIOBECHOW peur o0ecreurBaTh pa3BUTHE y 00yHaIOIIMXCs ¢ HAPYIICHUSIMHU CITyXa
JAPYTUX NCUXUUYECKUX MPOLECCOB. B 4acTHOCTH, pelyCMaTPUBAETCSL PyKOBOJICTBO
BHHMaHUEM O0YyYaroUIMXcs 4epe3 MOCTAHOBKY M aHAJIU3 yUeOHBIX 3a/1a4, a TAKKe
COCPEOTOYEHUE M TNOJIJAEPKAHWE BHUMAHUS 3a CUET MPUBJICYECHUS CPEJICTB
HArJISiAHOCTH, BHUAEOMATEPUATIOB, IOOCTYIHBIX IO CTPYKTYpPE H COAECPKAHUIO
CIIOBECHBIX MHCTPYKUMWA. Pa3BuTue mnamsaTu obecneynBaeTcss MOCPEICTBOM
COCTABJICHMSI CXEM, aHalIW3a CoJepKaHUsl TaOJIML, TEKCTOBbIX 3adad. Pa3Butue
MBIIUJIEHUS W €ro omnepauuid oOecreyuBaeTcd 3a CYET  YCTAHOBJICHUS
MOCJIEIOBATEIbHOCTH  BBINOJIHEHUS BBIYMCIUTEIbHBIX JEUCTBUH, MPUYMHHO-
CJIE/ICTBEHHBIX CBs3€d U Jip. B 00pa3oBaTenbHO-KOPPEKLIIMOHHON paboTe cieayer
C/IeNIaTh aKIEHT Ha Pa3BUTUU Y O0OYYAIOUINXCS CIIOBECHO-JIOTMYECKOT0 MBIIIJICHUS,
0€e3 4ero HeBO3MOXHO IMOJIHOIICHHO PacCyXkAaTh, JAeJIaTh BBIBOJIbI, OCYIIECTBISATH
BBIJIBWKCHUE U NPOBEPKY TMNOTE3. B HaHHOW CBS3M NPOTPaMMHBIA MaTepual
JOJDKEH M3J1araTtbCsl YUYUTEIEM SICHO, MOCJEN0BATENbHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB U MOJHBIM OXBAaTOM Te€Mbl. BaxkHast poJib B pa3BUTHH Y 00y4arOIIUXCS
C HapyUIEHHUSIMH CJIyXa CIOBECHO-JIOTMYECKOTO MBIIUICHUS PUHAIJICKUT
OOCY>KJIEHUIO M BBIBEECHUIO (HOPMYJI, MOJEIMPOBAHUIO MPAKTHUECKUX 337ad C
MOMOILBIO (POPMYJT, BHITIOJIHEHUIO BBIUKUCIECHUHN IO POopMyiaM U Jp.

3 Pa6ora no pasBUTUIO BOCTIPUATHS M BOCIPOU3BEIEHHS YCTHOM peuM He J0JKHA HApyLIaTh €CTECTBEHHOIO X0Ja
ypoKa, IPOBOIMTCS Ha dTamax 3aKpeIUIeHUs ¥ NMOBTOPEHHS y4eOHOTO MaTepHaia; B XOJ€e YpOoKa oOecrednBaeTcs
KOHTPOJb 3a MPOU3HOMIEHHEM O0yJaromuxcs, MO0y /IeHHe K BHATHOH M €CTECTBEHHON PEYH C HCIIOJIE30BAHHEM
MPHUHATHIX METOINYECKHUX IPUEMOB pabOTHI, Ha KaXKIOM YPOKE IpeycMaTpruBaeTcs poHeTHIecKas 3apsIKa, KoTopas
npoBoAsATCs He Ooiee 3 -5 MUHYT.
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B cootBercTBUM ¢ nmpuHyunom ummeHcugukayuu peuesoco 0OWeHUs
(KOMMYHMKAaTHBHOCTH) TpeOyeTCsl CO3JaHue Ha ypOKaX MAaTeMaTHKH CHUTYaIlui
pedyeBoro oOmienus. st storo, kak U Ha 3tane HOO, BaxXHO MNpPaKTUKOBATH
paznuunbie (opMbI paboOThI: apaMu, MalbiMH Tpynmnamu U 1p. Jlanueie Gopmbl
paboThl, HapsAy C WHBIMH, TO3BOJISIOT OCYIIECTBISATH KOMMYHHKATHBHOCTH
y4eOHOr0 MaTeMaTHYECKOro MaTepuaia U caMOd OpraHu3alnuu padoThl Ha ypPOKE,
aAKTUBHU3UPOBATh «MAaTEMaTUUYCCKUID» CIIOBAPh, «MAaTEMAaTUIECKYI0» (Pa3eoIoTHIO,
COBEpIICHCTBOBATh y OOYYAIOIIUXCS YMEHHS JIOKa3blBaTh, PacCyXkIarTh,
dbopMynIupoBaTh  BBIBOJBI, H3BJICKaTh M  aHAIWU3UPOBATh  HMH(OpPMAIHIO
MaTEMaTHYECKOTO COJIEPKaHUsI.

B mporecce 00pazoBaTenbHO-KOPPEKIIMOHHONW pabOThl MOTYT OBITh
UCIIONIb30BaHbl U(POBBIE TEXHOJOTHH, K KOTOPBIM OTHOCIT HH(OpPMAIMOHHO-
oOpa3oBaTebHbIC Cpepbl, AJIIEKTPOHHBIN oOpa3oBaTeNbHbIl  pecypc,
JTUCTAHIIMOHHBIE O00pa3oBaTelIbHBIC TEXHOJOTHH, DSJIEKTPOHHOE OOydYeHHe ¢
TTOMOIIFIO HHTEPHETA U MYJIbTUME/INA.

[IpeumymiecTBaMu  WCTOJB30BaHHUS  MHQPPOBBIX  TEXHOJIOTHHA B
00pa3oBaTEIbLHO-PEAOMIIUTAIIMOHHOM ~ TIpOILleCCe  SIBIISIIOTCA  JIOCTYITHOCTb,
BapUATUBHOCTh, HAIUBIIHOCTH OOydYeHWs, oOpaTHas CBSI3b YYUTENSd C
0OyJaroIMMUCS, TOCTPOCHUE WHANBUIAYATLHON TPACKTOPUH M3YUYEHUS Y4eOHOTO
MaTepuana, oOydeHHe ¢ MPUMEHEHHEM WHTEIUICKTYaTbHBIX CHCTEM IOJIEPIKKU
(mmst aganTanuu yueOHOro Matepuaina K 0coObIM 00pa3oBaTebHbIM TOTPEOHOCTSIM
oOyuaronuxcs). Opranuzanus oO0ydeHHs Ha OCHOBE HU(PPOBBIX TEXHOJIOTHMA
MO3BOJISICT AKTUBU3UPOBATH KOMIICHCATOPHBIE MEXAaHU3MbI  O0YyYaromuxcs,
OCYIIECTBJIATh  00pa30BaTEIbHO-PEAOMIMTAIIMOHHBIM ~ TIPOLIECC HAa  OCHOBE
MOJINCEHCOPHOTO MOX0/a K MIPEOI0JICHUIO BTOPUYHBIX HAPYIIIEHUN B PA3BUTHH.

[{udpoBbie TEXHOIOTHH MOTYT UCIOJIb30BAThCSl B PA3JIMYHBIX BapHAIUsIX: B
BU/JIC MYJIbTUMEIUHHBIX TIPE3EHTAIINN, KaK y9eOHUK 1 pabodas TETpaib, B KAYECTBE
CJIOBaps WJIM CIPAaBOYHUKA C Y4EOHBIMH BHUACO(PMIBMAMH, KaK TPEHAKEP IS
3aKpETUICHHS] HOBBIX 3HAHUH WM B BUIC MPAKTHYECKOTO MTOCOOMS.

NudopmarmonHo-oOpazoBaTeibHas cpeaa o0pa3oBaTEILHOIO YUPEKIACHUS,
OpraHW30BaHHAas C  HKCIOJb30BAaHWEM  IHUQPPOBBIX  TEXHOJOTHH, JOJDKHA
o0ecreynBaTh:

— nH(OPMALIMOHHO-METOINIECKYIO TTOIEPIKKY 00pa30BaTeIbHOTO MpoIiecca
c y4€ToM 0coObIX 00pa30BaTEIbHBIX MOTPEOHOCTEN 00YUAIOIIUXCS C HAPYIICHUEM
CiIyxa;

— IUTAaHUPOBAaHHWE OOpPA30BATEIBHOTO TMpOIlecCa M €ro  PEeCypCHOTO
oOecrieueHus: B COOTBETCTBHH ¢ (he/ilepaIbHBIMU TPEOOBAHUSIMH OCHOBHOTO OOIIIETO
oOpa3oBaHus;

— MOHUTOPHHT ¥ (DUKCAIMI0O XOJa M Pe3yJIbTaTOB 00pa3oBaTEILHOTO
mporiecca Uil OTCIAC)KMBAHHSI JTUHAMUKMA YCBOEHHUS Y4eOHOTO Marepuala
00y4arOIUMUCS C HapYIIICHUEM CITyXa;

— y4€T CaHHWTAPHO-IMHICMHOJOTHYCCKUX TpeOOBaHUN TpU OOYyUYCHHH
IIIKOJIBHUKOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbsI (C HApyIICHUSAMHU
ciyxa);
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— COBpPEMEHHbBIE MPOLEAYPhI CO3/IaHMsI, TOUCKA, cOOpa, aHaIn3a, 00pabOTKH,
XpaHEHUs U MPEeACTaBICHUS NHPOPMAIUH;

— JUMCTaHUMOHHOE B3aMMOJIEWCTBHE BCEX YYaCTHUKOB 0O0OpPa30BaTEIbHOTO
nporecca (OOy4arommxcss € HapylIeHHEeM CclyXa, UX poJauTeNnel (3aKOHHBIX
npecTaBUTENEH), MeJarornyeckux pabOTHUKOB, OpraHOB yMpaBieHUs B chepe
oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM YHWCJE MPHU peaTn3aliy TUCTAHIIHOHHOTO
oOpa3oBaHMUs.

B pe3ynbrare ucnosib3oBaHusl HU(PPOBBIX TEXHOJOTHUIH B 00pa3zoBaTEIHLHOM
npoiiecce y oOydarolmxcs ¢ HapylleHHeM ciyxa (OpMHUPYIOTCS YeThIpe BUJA
M (HPOBOIN KOMIETEHTHOCTH:

*UHGOPMAIIMOHHA W MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTH paboTaTh C
pa3HbIMU IU(PPOBBIMU pecypcamu),

*KOMMYHUKATHBHas (CIOCOOHOCTh  B3aUMOJIEHCTBOBaTh  IOCPEICTBOM
6Ji0oroB, GOPyMOB, YaTOB U JIp.),

*TeXHUYECKasl (CIOCOOHOCTh HCIONB30BaTh TEXHUYECKUE W MPOTPAMMHBIC
CpE/ICTBA),

*I0TpeOUTENbCKas (CIOCOOHOCTh pelIaTh ¢ MOMOIIbIO HU(POBBIX YCTPOICTB
Y MHTEPHETA pa3InyHble 00pa30BaTEIbHbIE 33]1a4N ).

Lenu uzyvenus: yaeoHoro npeamera «MaremMaTuka»

Llenv yuebHOU OucyuniuHbl 3aKIIOYAETCd B O0OECIEYEHUU OBJIAJICHUS
OOy4aroIMMHUCS € HapyLIEHUSIMU CiIyXa HEOOXOJUMBbIM (OIpeaessieMbIM
CTaHJIaPTOM) YPOBHEM MaTEMaTHYECKON MOJArOTOBKM B E€AMHCTBE C PAa3BUTHEM
MBIILICHUS U COITMAIbHBIX KOMIETEHIUH, BKITIOYAS

— (QopMupoBaHME NEHTPAIbHBIX MATEMATHUYECKUX TIOHSITUN (YHUCIIO,
BENIMYMHA, TeoMeTpuyeckass (Qurypa, mnepeMeHHasi, BEPOATHOCTh, (QYHKIHs),
00eCreunBaOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHus 00y4arOIUXCS;

— MOJBEJICHNE O0YYAIOMIMXCA HA JOCTYMHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MaTUKH U OKPYXKAIOIIETO MHpa, TOHMUMaHUE MAaTEMaTUKH Kak
4acTH 00IIeH KyJIbTyphl YEIOBEUECTBA,

— pa3BUTHE UHTEJUICKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronInXcs,
MO3HABATEIILHOM  aKTUBHOCTH, HCCIIEJOBATEILCKAX  YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYCHUIO MAaTEMaTUKU;

— ¢opmupoBaHre GYHKIIMOHATHEHON MaTeMaTHYECKOW TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh ~ MPOSBJICHHS ~ MAaTeMAaTHMUYECKUX  TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKMU3HEHHBIX CUTYAlMSIX W TPU U3YUCHUU JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
bopMyTHUpPOBaTh UX HA SI3IKE MATEMATHUKU M CO3/1aBaTh MaTEMaTUYECKUE MOJICIH,
MPUMEHSATh OCBOCHHBIM MaTEeMaTHYECKUW amnmapar s pPeIIeHus MPaKTUKO-
OPUECHTHPOBAHHBIX  3aJ7[a4, WHTEPIPETHPOBATh M OIICHWBATh IOJyYCHHBIC
pe3ybTaThI.

Mecto npeamera «MaremMaTuka» B y4eOHOM IJIaHE

VYueOnbiii mpeamer «MaremaTukay BXOJUT B TPEAMETHYIO 00JacTh

«MaremaTnka U THQOpPMATHKAY, SBISSACH 005S3aTEITHHBIM.
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VYyeoOnbiii npenMer «MaremaTukay ABISIETCS OOMIMM ISl 00YYarolIUXCs C
HOPMATHBHBIM Pa3BUTHEM U C HAPYIICHHUSIMHU CIIyXa.

Conepxxanne ywyeOHoro mpenmera «Maremarvka», NpPEACTABICHHOE B
[Ipumepnoii padboueit nporpamme, coorBercTByeT OI'OC OOO, IIpumepHoit
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTENbHON MPOrpaMMe OCHOBHOIO OOIIETro
oOpa3oBanus (Bapuant 2.2.2).

B 5-10 kmaccax yueOHbId mpenMer «MaremaTrhkay H3y4daeTcss B paMKax
CJIEIYIOUIUX YYEOHBIX KYPCOB:

B 5—6 kiaccax — «MaremaTHkay, 4

B 7-10 kmaccax — «Aunredpa» (BKIOYasi JIEMEHTbl CTATUCTUKU U TEOPUU
BeposaTHOCTEH), ° «"eomeTpus», ® « BeposATHOCTH M CTATHCTHKAY. '

Conepskanue y4eOHOro npeamera

Copepxanne ydeOHoro mnpeamera «MaremaTHKay, TIPEACTABIECHHOE B
[Ipumepnoii paboueit nporpamme, coorBeTcTByeT OI'OC OOO, IIpumepHoit
aJanTUPOBAHHOM OCHOBHOW 0O0pa3oBaTENbHOM MNpPOrpaMMe OCHOBHOI'O OOILEro
oOpa3zoBanus (BapuaHt 2.2.2).

Copepxanue yueOHoOro npeamera « MareMaTuka
5 KUIACC
(1-it rox 00y4enust Ha yposne O00)?®

Harypanpubie uncna. /[elicTBus ¢ HaTypaabHBIMU YUCIaMU

Harnsnnaas reomerpus. JImHUM Ha II0CKOCTH

OOBIKHOBEHHBIE TPOOH

Harnsinaast reometpust. MHOrOyrojapHUKH

Jlecatuunbie qpodu

Harnsanas reomerpus. Tena u Gurypsl B mpoCTpaHCTBE

O06o0011IeHue ¥ cucTeMaTH3alys U3y4YeHHOTO MaTepHraia

Ilpumepnsie 6uodvl deamenbHoCmU 00YUAIOULUXCA'

— 00Cy>XJIeHHE PacCCMaTPUBAEMBbIX MOHATUH, (POPMYIUPOBAHUE MMPABUI;

— BbIJIeJIeHUE (B COOTBETCTBUHU CO CJIOBECHOW MHCTPYKIIUEHW) U CIIOBECHOE
0003HaYeHUE N300paKEHHBIX OOBEKTOB;

— BBINIOJIHEHHE Tpadrueckux padoT (110 CJI0BECHOW UHCTPYKIIMH, 00pasily, o
aHaJIOTHH U JIp.);

— BBINIOJIHEHUE BBIYMCIICHUN B YCTHOM U MUCbMEHHOU (hopmax;

— COCTAaBJICHHE IIJIaHA U 00CYKJIEHHE CIIoco0a pEeIIeHHs 3a1a4H;

— 00cyx)aeHue 1 BeIBOJ (popmyit (PopMyJIIbI ITyTH U JIp.), 3HAYCHU I BXOASIIINUX
B He€ OyKB; HaxOXACHHE M0 (PopMyJie YKa3aHHBIX TaHHBIX;

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK IPU JTOKA3aTENbCTBE U IUAJIOTE U AP.

4Ha U3ydYeHHE MaTeMaTHKH B 5, 6 Kilaccax BeIEISIETCS 1Mo 5 yacoB B Henento (170 4acoB B roj).

5 Ha u3ydeHne areOpel B 7 Kiacce BhinersieTcs 3 yaca B Henemo (102 vaca B rox), B 8 u 9 kiaccax mo 2 4aca B
Hezemo (68 gacoB B rox), B 10 kimacce — 4 yaca B Hezgento (136 gacos B rox).

® Ha usyuenue reometpuu B 7, 8, 9 Kiaccax BbIeNseTCs 110 2 4acoB B Hejemo (68 uacos B rox), B 10 knacce — 1 yac
B Hezemo (34 Jaca B Tof).

" Ha usyuenue Kypca «BeposTHOCTh U cTatucTuka» B 7 - 10 Kiaccax Beiaensercs o 1 yacy B Hemenmo (34 yaca B
ron).

8 Coxpansterca comepkaHue M 00BbEM MaTepuana, HpejacTaBieHHoro B npumepnoit OOIl — mms mepsoro roja
o0yuenus Ha ypoHe OOO.
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IIpumepHas TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepnvle cnosa u cnoeocouemanus

Jlenenue, 10Ka3aTeNbCTBO, €AMHULIBI U3MEPEHNUS, 3a/1a4a, U3MEPEHHUE IJTUHBI
CTOPOHBI, KOOPAUHATHBIM Jy4, KOOPAUHATHI, JIyd, MHOTOYyTOJIbHUK, HAaTypajIbHOE
YHUCJIO, HEPABEHCTBO, OTPE30K (IJIMHA OTPE3Ka, KOHIbI OTPE3Ka), IUIOCKOCTb,
npsiMasi, paBHbIE OTPE3KH, PACCTOSTHUE MEXKIY TOYKAaMHU, TOYKA, TPEYTOJbHUK,
IKaja.

bykBeHHasi 3amuch BBIPAKEHUS, BBIUMTAEMOE, BBIUUTAHUE, HAXOXKICHUE
3HAQUYEHUS, MEPUMETP, IUIOLIAb, PAa3HOCTh, CBOMCTBA CIIOKECHHUS W BBIYMTAHUS,
cllaraemsle, CJII0AKEHNE, YUCITOBOE BbIPAKEHUE, YHCIOBOE PABEHCTBO.

KBagpar, ky0, MHOXKUTENb, HAXOK/ICHUE 3HaYEHUsI IEPEMEHHOM, OCHOBaHHUE,
OCTaTOK, TPOU3BEICHUE, CMBICI BBIPAKEHUS, pACIPEICIUTEIbHOE CBONCTBO
YMHOKEHHSI, COYETATEIBHOE CBOMCTBO YMHOKEHUS, CIOCOO HAXOXKICHUS I€TICHMUS,
CIOCO0 HAaxOXKJIEHUs YMHOXEHUS, CTENEeHb, YMHOXEHHUE, YacCTHOE, YIPOILIECHHUE
BBIPAKEHHUSI, YTEHUE BBIPAKEHUN.

Ap, BepLIMHBI, BpEMS, BBIYUCIEHUS, TEKTAp, TPAHU, ACIIUMETP, KBaIPaTHBIM
METp, KHJIOMETpP, KyOMUYECKUH CAHTHUMETp, 00bEM KyOa, 00BbEM HMKHEW T'paHu,
napajuieNenunes, NepUMeTp KBajpaTa, NEPUMETP NPSIMOYTOJbHUKA, IUIOMIAIb
(kBazpaTa, HI)KHEW I'paHM, MOBEPXHOCTU Ky0a, MOBEPXHOCTH Mapasuiesenumesa,
IPSIMOYTOJIbHUKA), POCTOM croco0 BBIYHCIICHUS, PSMOYTOJIbHBIN
napajulesienunesl, paBHble (Uryphl, paccTosHue, pédOpa, (opmyrna, Qopmyna
wionaau, Gopmysia myTu.

Boigenenue yactu, BelMUTaHUE ApoOEH, JeIeHNE Ha YacTu, AUAMETp, Apoou
C OJIMHAKOBBIM 3HAMEHaTelieM, JApoOb (MpaBUJIbHBIE / HENpaBUIIBHBIE JIPOON),
3anuch JApoOel, 3HaAMEHAaTesb, HaXOXJEHUE 3HaueHUs OYKBEHHOI'O BBbIPa)KEHUS,
OOBIKHOBEHHBIE JIPOOM, PACIOJIOKEHHUE ApoOeH, clokeHue apoOei, CpaBHEHHE
npoOeit, IEHTp Kpyra, YUCIUTEh, YTCHUE APOOEH.

JHlecatuunbie apoOU, NeeHUE NEeCSITUYHOW ApOoOM Ha HATypajdbHOE YHCIIO,
3aMUCh JACCATUYHBIX ApOoOei, 3amuch OOBIKHOBEHHOUN IpoOUW B BHUIE JAECATUYHOM,
3aMKCh MPOU3BEJCHUS B BUJIE CYMMBI, HAXOXACHUE JPOOU OT yucia, HaXOXKICHUE
3HauY€HUA OYKBEHHOI'O BBIPAXKEHUS, OKPYIJICHHE YHUCEN, MEePEMECTUTEIbHBIA U
COUETaTEIbHBIM 3aKOH CJIOKEHMS JECSITHYHBIX ApOOEi, MepeMeCTUTEIbHBIN U
COUeTaTeIbHbIM 3aKOHbI YMHOXEHUS, MPUOIMKEHHBIE 3HAYEHUSI YHUCEN, CpEeAHee
apumeTryeckoe, YMHOXEHUE JAECATUYHOW JpoOM Ha HATypaJbHOE YHUCIIO,
ypaBHUBaHME YHCIIa 3HAKOB, YTEHUE JECITUYHBIX IpOOEH.

W3mepenne yrioB, MHKPOKAIBKYJSATOP, HAXO0XJACHHE YacTH OT YHUCIA,
HAXOXKJEHUE Yucia MO0 €ro 4acTH, MOKa3aHMsl, TOCTPOEHUE YIJIOB, TPAHCIIOPTHP,
yroJdi (mpsiMoH, TyNOM, OCTPBIN, pa3BEPHYTHIN ), YEPTEKHBIN TPEYTOIbHUK.

Ipumepnvie ghpa3zvl

S Oyny nepeuncnaTh nepbie 17 yrices HaTypaabHOTO Psia.

S wmory (rotoB) TMpUBECTH MPUMEPHl JBY3HAUHBIX (TPEX3HAUHBIX,
IECTU3HAYHBIX ) YUCETT.

Ham npencroutr (HyxHO, cleayeT, HEOOXOAMMO) BBIOpaTh €IWHUYHBIN
OTPE30K U OTMETUTH HA KOOPJUHATHOM JIy4€ TOUKH, KOOPAUHATHI KOTOPBIX ...
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Otpesok AC pa3dbuBaet npsSMOYTOJBHUK Ha JIBa paBHBIX TpeyroiabHuka: ABC
u ADC.

[Inomane KaxXa0ro TPEyrojabHUKA paBHA IIOJIOBHHE IUIOLIAAU BCErO
NPSIMOYTOJIbHUKA.

KBagpatr — 310 npsIMOYTOJIbHUK C pAaBHBIMU CTOPOHAMM.

A mory (xody, TOTOB) MPUBECTU MPUMEPHI MPEAMETOB, KOTOPHIE HUMEIOT
dbopMy MPSAMOYTOIBHOTO Mapaljiesienumneaa.

Sl Mory OTBETUTh Ha BOIIPOC O TOM, CKOJIbKO pEOEp U BEPIIMH Y
NPSIMOYTOJILHOTO Mapaljieenumneaa.

[IpaBunbHas apoOb MeHbllle enuHUIbl. HenpaBuiibHast qpoObh OOJbllle WM
paBHA €IMHULIE.

S mory (TroToB) MPUBECTH MPUMEP YKCIOBOTO BBIPAKEHUS U OOBSICHUTH, KaK
HalTH 3HAYEHUE YUCIIOBOTO BBIPAKEHUS.

S xouy npuBecTU npuMep OYKBEHHOT'O BBIPAYKECHHUSI.

MBI y3HaIM O TOM, 4TO IPOU3BEACHUEM JECATUYHON IpOoOU U HATYPAIBHOIO
YHUCla Ha3bIBAlOT CYyMMY CJAraeMblX, KaXI0€ U3 KOTOpPBIX PaBHO 3TOH ApodOH, a
KOJIMYECTBO CIAraéMbIX paBHO 3TOMY HATyPAJIbHOMY YHCITY.

C DoMOWBI  MHUKPOKAJIBKYJATOPA  MOXHO  BBINOJHATH  pa3HbIe
apupMeTnyecKre JEHCTBUA: CII0KEHHUE, BBIMUTAHUE, YMHOXKEHUE, JIETICHUE.

IIpumepHuie 661600061

Jiist cuéta mpeIMeTOB MPUMEHSIOT HaTypalibHbIe yrcia. JIro0oe HaTypanbHOe
YKCII0O MOYKHO 3alKcaTh ¢ MoMoulbko fecatu uudp: ot 0 1o 9. Takas 3anuce yucen
Ha3bIBaeTCa AecsaTUYHOU. [locienoBaTenbHOCTh BCEX HATYPaAJbHBIX YHCEN — 3TO
HaTypaibHbll psia. CaMoe MalIeHbKOE HAaTypajibHOE 4YHMCIO — eauHuna. B
HaTYpaJIbHOM psily Kax[oe cleayrolee 4ucio Ha | Oonblie mpeasiayiero. B
HATypaJbHOM DSy HE ObIBaeT HamOOJbIIEro uucia, oH OeckoHedeH. [ludpa 0
O3Ha4YaeT OTCYTCTBUE E€IWHHUIl JTAHHOTO pa3psaa B JECATUYHON 3alHUCH YHUCTA.
[Mudpa 0 cinyxuT 1 a1 0003HAYEHUS YHUCTIA «HYJb». JTO 3HAUUT — «HU OTHOTOM.
Hynb k HaTypaabHBIM YUCIaM HE OTHOCHIT.

Ecnu npubaBuTh K HaTypalbHOMY 4YHCIY €IUHMILY, YTO TMOJYYUTCS
CJIeIyIOLIEee 32 HUM Yucio. Yucna, KOTOpble CKIIAIbIBAIOT, Ha3bIBAIOT CIaraeMbIMHU.
Yucro, noayyaroieecs Mpyu CI0XKEHUU ITHUX YUCEIN, — 3TO CyMMa.

Bripaxkenue, copepxaiiee OyKBbl, Ha3bIBa€TCS OYKBEHHBIM BBIPAXKEHHUEM.
BykBbI TyT MOTYT 0003HauaTh pa3ubie HUPpbI. Yrciia, KOTOPBIMHU 3aMEHSIOT OyKBY,
HA3bIBAIOT 3HAYCHUSIMU ATOU OYKBHI.

MsbI 3Haem pa3Hbl€ CBOWMCTBA CJOXKEHUA. BO-NeEpBbIX, NpU NEPECTAHOBKE
cllaraéMbIX CyMMa YHCEJl HE M3MEHSETCS. DTO CBOMCTBO CIJIOKEHUS HA3bIBAIOT
MEePEMECTUTENBHBIM. BO-BTOPBIX, UTOOBI MPUOABUTH K YHUCITYy CYMMY JBYX YHCEI,
MOKHO CHauaja mpuOaBHUTh MepBoe ciaaraemoe. [1oToM Kk mory4eHHol cyMMe HaJo
npuOaBUThL BTOpOE  CllaraéMoe. JTO  CBOWMCTBO  CJIOKEHHUS  HA3bIBACTCS
coueTaTeabHbIM. B-TpeTbux, OT MpuOaBiIeHHs HyJIsl YUCIO HE U3MEHSETCS. 3HAUUT,
ecyi MpUOaBUTh K HYJIIO KAKOE-HUOY 1b YUCIIO, TO MOTYUUTCA NPUOABIEHHOE YHUCIIO.

[IpousBeneHre IByX 4ncesl He U3MEHSETCS MPU NMEPECTAHOBKE MHOXKHUTEIEH.
DTO CBOMCTBO YMHOXXEHHUS HA3bIBAIOT MEPEMECTUTENIbHBIM. UTOOBI YMHOXHUTH
YHCJIO HA MPOU3BEJAEHUE ABYX UYMCEJ, MOXKHO CHayajla yMHOXKUTh €ro Ha MepBbId
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MHOXUTENb. [I0TOM MOIy4YeHHOE NPOU3BEACHUE HAA0 YMHOXHUTb Ha BTOPOU
MHOKHUTEIb. DTO CBOMCTBO YMHOXEHUS HA3bIBAIOT COYETATEIbHBIM.

Jlenenue — 3T0 IEUCTBHE, C TOMOLIBIO KOTOPOTO 10 MPOU3BEICHUIO U OJTHOMY
Y3 MHOXHTEJIEWM HaxOAAT APYro MHOXHWTENb. YHCIIO, KOTOpOE AENAT, — 3TO
nenumoe. Yucino, Ha KOTOpOe JEIAT, — 3TO JAeNuTeNb. Pe3ynprar neneHus — 3To
yacTHOe. YacTHOE MOKa3bIBAET, BO CKOJIBKO pa3 JEIMMOE OOJIbLIE, YEM JEIUTENb.
Hu o1HO 4KCIIO HENb3s AEIUTh HA HYJIb.

C momompto apoOeil MOXKHO 3amucaTh pe3yJibTaT ACJICHUSI JBYX JHOOBIX
HaTypaJbHBIX 4Mced. Ecau JieieHne BBIOIHAETCS HALENIO, TO YaCTHOE SIBJISIETCS
HaTypalbHBIM unciioM. Ecnu Haleno pa3faenuTb Hellb3sl, TO YaCTHOE — 3TO APOOHOE
YUCJIO.

CmemaHHas 3anuch YMcia — 3TO TakKas 3alKCh, KOTOPask COJIECPKUT LENYIO U
IpoOHYyI0 yacTH. [IJ1s KpaTKOCTH BMECTO «YMCIIO B CMEIIAHHOW 3alMCHU» TOBOPAT
TaK: «CcMemaHHoe 4Yucioy». (CMEIIaHHOE YHCIO0 MOXHO MpPEACTaBUTh B BHJE
HEIpaBUIBLHOU IpoOu.

YToOBI PEeACTaBUTh CMEIIAHHOE YMCIIO B BUE HEMPABUIBLHON IpoOH, HAZI0
BBINIOJIHUTH CJEAYIOLIUE ACHCTBUA. BO-NepBbIX, YMHOXHTH €ro LETYK 4YacTh Ha
3HaMeHaTeNlb APOOHOW YacTH. BO-BTOPBIX, K MOJIYyYEHHOMY MPOU3BEACHUIO HA/I0
NpUOABUTH YUCITUTENb IPOOHON 4YacTu. B-TpeThbuX, HAJO 3amMcaTh MOITYUYEHHYIO
CyMMY YHCIUTEIEM ApoOH, a 3HaMEHaTeNb APOOHON YacTH HYKHO OCTaBUTH 0e€3
VU3MEHEHMUS.

YroObl YMHOXUTH JECATHUYHYIO JpoOb Ha HATypajJbHOE YHUCIO, HaJI0
BBIIIOJIHUTH CJEAYIOIINE ACUCTBUA. BO-NIEPBBIX, YMHOXKUTh €€ Ha 3TO YHCIIO, HE
oOpaiiiasi BHUMaHMs Ha 3arsTyro. Bo-BTOpbIX, Ha/l0 B OJYyYEHHOM MPOU3BEACHUU
OTIEJIUTh 3aMiTON CTONBKO LU(P CcHpaBa, CKOJbKO HMX OTIEICHO 3allsiTON B
necAaTuYHoOM apoou. UToOb yMHOXKUTH AeciaTHUHYI0 Apoos Ha 10, 100, 1000 u Tak
Janee, HaJlo B 3TOM ApOoOM MEPEHECTH 3aIATYI0 Ha CTOJIBKO U(pP BIPABO, CKOJIBKO
HYJIE CTOMT B MHOKUTEJIE TIOCIIE €AMHUIIBI.

JUist u3MepeHust TIoWaAel MoNb3yTCd TaKUMU €IUHULAMU: KBAJIPAaTHBIM
MUJUIUMETPOM,  KBaJpPATHBIM  CAaHTUMETPOM,  KBaJpaTHbIM  JCILIUMETPOM,
KBaJIpaTHbIM KujoMmeTpoM. Hanpumep, KBaipaTHbI METP — 3TO IJIOIIAAb KBaApaTa
co cTopoHOW | meTp, a KBaApaTHbI MUJUIMMETP — 3TO IUIOWIAAb KBaapaTa Co
ctopoHor | mwmmmerp. [lnomanu noner u3MepstoT B rekrapax. ['ekrap — 3o
mIomaap kBagapara co ctopoHor 100 merpos. Ilnomanu HEOONBIIMX yYacTKOB
3eMJIM U3MEPAIOT B apax. Ap (coTka) — miomaas kBaapara co croponoi 10 MeTpos.

6 KIIACC
(2-it rox 00y4enust na yposue 000)°

HarypanpHbie uncna

Harnsnnas reomerpust. [Ipsimbie Ha miockoctu

Hpobu

Harnsnnas reometpust. Cummerpust

Bripaxkenus ¢ OykBamu

° Coxpanserca cojepkaHue M 00BbEM MaTepuana, HpeicraBieHHoro B npumepnoit OOIl — ans BToporo roja
o0yuenus Ha ypoHe OOO.
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Harnsinnas reomerpus. @Urypsl Ha INIOCKOCTH

[TonoxuTenbHbIE U OTPULIATEIBHBIE YUCIA

[IpencraBienne qaHHBIX

Harnsnnas reomerpus. @urypsl B IpOCTPaHCTBE

O06o001IeHNe ¥ CUCTeMaTU3alHsI H3yYCHHOTO MaTepuaia

Ilpumepnoie 6uovl dessmerbHOCHU 00YHAIOUUXCA '

— 00BbsICHEHHE 3HaYEHUS MTOHATUH ((POopMyIHpOBaHUE OMPEICICHUN);

— JI0Ka3aTENbCTBO U OIIPOBEPKEHUE C MTOMOIIBIO KOHTPIPUMEPOB;

— pellleHre TeKCTOBBIX 3a7a4 apu(hMEeTUYECKUMHU CTIOCO0aMH;

— hopMyHpoBaHUE TTpaBUJI (B paMKax U3y4EHHOTO);

— yreHue (Op¢podMUYECKM W TPaMMATUYECKU BEPHOE) MaTEMATHUYECKUX
3aIMcen;

— aHaIM3 TEKCTa 3ajaud, mnepedOopMyIUpOBKa YCIOBUS, H3BICYCHUE
HE00X0AMMOW MH(OpMALMU, MOJIETUPOBAHKUE YCIOBHUS NPU IMOMOIIM BU3yalIbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOB);

— IOCTPOEHUE JIOTHUECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OLEHKa ¢ OOOCHOBaHHWE TIOJyYEeHHOIO  OTBETa,
OCYUIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIIOKHBIX MCCIEIOBAHUN — B paMKaX U3yYEHHOTrO (B T.4. C
UCITIOJIb30BAaHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

— oa00p U MPUBEJCHUE IPUMEPOB C OMOPON HA COLIMATILHO-OBITOBOI OIIBIT.
U np.

IIpuMepHas TeMaTH4ecKasi 1 TEPMUHOJIOTHYCCKAA JTCKCUKA

IIpumepHnuie croea u cro8ocouemanuis

Henutrenu u kpatHele. OObIKHOBEHHbIE ApoOu. [lpu3Haku aeIMMOCTH.
Jenurens HaTypaJlbHOTO 4YHMCJIA, KpaTHOE HATypaJbHOTO YHCHA, OCTATOK,
JEIMMOCTb, POCTBIE U COCTaBHBIE YUCia. Pazno)keHre Ha MHOKHUTEIH, Pa3oKEeHHUe
Ha TMPOCThIE MHOXHUTEIU, OOIIMI JAeNUTeNIb, HAUOOJBIIUA OOLIUNA JEeTUTETb
HaTypaJibHBIX YKcell. B3auMHO MpocThie Yyucia, HAMMEHbIIee HaTypallbHOE YUCIIO,
HauMeEHblllee O0O0Ilee KpaTHOE HaTypaldbHBIX 4YHcel. YucauTenb, 3HAMEHATEb,
OCHOBHOE CBOMCTBO JIpoOU, paBEHCTBO Apo0eii, paBHAs APOOk, ACICHUE YUCITUTENS
Y 3HaAMEHAaTeNsl, COKpalleHue ApoOu, HecoKkpaTumas poOb, HAMOONBIIMK 00U
JeNUTeNb YucauTenss U 3HameHartens. [lapel B3auMHO mpocThix umces. OOmui
3HaMEHAaTelb, JIOMOJHUTEIbHbIE MHOKHUTEIU, HAMMEHBIITNI 001NN 3HaMEHATEIb,
HauMeHblllee olmiee KpaTHoe 3HameHatensd. Jlecarnuynass napoOb. CpaBHeHue,
CJIOKEHUE U BhIUMTaHue npodeii. CpaBHEeHUE IpoOei ¢ OJMHAKOBBIMU YHCIUTEIISIMA
U pa3HBIMH 3HamMeHaTensMu. J[pobu ¢ pasHbIMH 3HaMeHarensiMu. HaxoxnaeHue
3HAUCHUS BBIPAKEHHUA. 3aJa4l Ha CJIOKEHHE W BBIYMTaHHE ApoOeit. CMmelnranHbie
yucia. llepeMecTurennbHOE CBOWCTBO CIIOKEHMS, COYETATEIBHOE CBOMCTBO
CJIOEHUS, CIIOKEHHUE LEJbIX YacTel, CIoKeHHe IPOOHBIX YacTel, ApOOHBIE YaCTH,
HeTpaBWIbHAs APOOb, YUCIIOBBIE BBIPAXKECHUS, YIIPOILICHUE YUCIIOBBIX BBIpAKEHUH,
OYKBEHHBIC BBIPAKCHUS, YIPOIICHHE OYKBEHHBIX BBIPOKECHHU. YPaBHEHHS CO
CMEIIaHHBIMU YKCIaMu. Teopus yucen. YMHOXKUTH ApoOb Ha HATYpaJIbHOE YUCIIO,
YMHOXHUTh JpoOb Ha ApoOb. I[lpousBeneHue wyucnauTenel, MNpPOU3BEJICHUE
3HaMmeHatened. Haxoxzaenue npoOuW OT 4YHMCIA, YMHOXUTh JApOoOb Ha YHCIIO.
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[IponieHThl. CBOMCTBA YMHOMKEHMS, PACHPEAECIUTEIBHOE CBOWCTBO YMHOXKEHUS.
CBoiicTBa yMHOXXEHHSI OTHOCHTEJIBHO CIIOKEHHS. B3anMHO oOpaTHbIe 4wHCIIa.
Jlenenne npobu Ha ApoOb. Umcio obOpartHoe menuTento. JlemeHne CMENraHHOTO
yucia Ha Apo0b, JAeNeHHe cMelaHHbIX ApoOei. [IpaBuino HaxoxAeHUs 4ucia 1o
JTAaHHOMY 3HAY€HUIO ero ApoOu. YucauTens IpOOHOTO BBIPAXKECHHsSI, 3HAMEHATEIb
JpOOHOTO BBIPAKEHHUSI, YIPOIICHUE APOOHOTO BhIpakeHUs. AjreOpanyueckue
npobu. Uucnossie 1 OykBeHHbIE BbIpaxeHus. YacTHoe nByX uucen. [Ipomopumu,
KpallHUE YJIEHBbI MPONOPLMH, CPEIHUE WICHBI IMPOIOPLUU, BEPHBIE MPOIOPIUH,
OCHOBHOE CBOMCTBO IMPONOPLIMH, IEPECTAHOBKA YJIEHOB MPOIOPIIMU, HEU3BECTHBIM
yieH nponopuud. [IpsMo  mpomopiuoHalIbHBIE  BEJIWYWHBI,  OOpaTHO
MPONOPIIMOHANIbHBIE BEIMYUHBI. MaciiTad KapThl, OTHOIICHUE JUIMHBI OTPE3Ka Ha
KapTe K JJIMHE OTPE3Ka Ha MECTHOCTH, IJIMHA OKPY>KHOCTH, IUIOIIAaAb Kpyra, miap,
paauyc 1apa, IuaMeTp mapa, cdepa.

IIpumepnvie gppazvi

[Tokaxku (HamuIIM, HA30BU, HAYEPTH ...); s (OH) Hamucad (Ha4epTHJI, peui,
cIeaja BBIYHUCIICHHS. . ).

JIro0oe HaTypabHOE YHUCIIO UMEET OECKOHEYHO MHOTO KPaTHBIX.

Ecnu 3anuch HaTypanbHOro 4Mciia OKaHuuBaercs 1ugpoit 0, To 3TO 4uciIo
nenutcs 0e3 ocratka Ha 10. Ecnu 3amuch HaTypallbHOTO 4YMC/Ia OKAaHYMBAETCSA
apyroil udpoi, To oHO He Aenutcs 0e3 ocrarka Ha 10. OcraTok B 3TOM ciyyae
paBeH nocieaHen nudpe yuca.

CoxkpaiieHueM 1poOu Ha3bIBAIOT JEJICHUE YUCIUTEN U 3HAaMEHATelNs Ha UX
OOIIMI NeNNUTENb, OTIUYHBIN OT €AMHULIBI.

S wayuuncs(ack) CpaBHUBATh, CKJIaJbIBaTh M BBIYUTATH JpOOH C
OJINHAKOBBIMH 3HAMEHATEISIMHU.

Korma s ymnHoxan(a) qpo06p Ha HaTypajdbHOE YMCIIO, YTO CHadaja Ha 3TO
YUCJIO 51 yMHOXKUJI(a) €€ YucnuTeNb. 3HaMeHaTelb 1 ocTaBui(a) 0e3 u3MeHEeHusl.

YacTHOEe ABYX YHCEN HA3bIBAIOT OTHOUIEHHWEM 3TUX uuced. OTHOIIeHHEe
MOKAa3bIBAET, BO CKOJBKO MEPBOE YUCIO OOJBIIEr0 BTOPOTO WJIM KaKyl YacTh
NEPBOE YMCIIO COCTABISIET OT BTOPOTO.

Mpbl HanuiM mnpaBWiia pa3MEIICHHUs] YHMCENl B TMOJYKPYrax M BCTaBWIH
HEJ0CTAOIINE YUCIa.

JpoOHBIM BBIpa)KEHHEM HA3bIBAIOT YACTHOE JIBYX YMCEJ WU BBIPAXKEHUH, B
KOTOPOM 3HaK JIeJICHUs] 0003HAU€H YEPTOM.

Yuciia co 3HaKOM «» Ha3bIBAOT MOJIOXKUTEIBHBIMH.

Yuciia co 3HaKOM «—» Ha3bIBAKOT OTPULATEIbHBIMH.

[TosoxuTENBPHOE HANIPABIEHUE OTMEYAKOT CTPEIIKOM.

KoopaunatHo# nipsiMoii Ha3bIBAIOT MIPSIMYIO C BEIOpAaHHBIMU HAa HEW HavajIoM
OTCY€Ta, €IMHUYHBIM OTPE3KOM M HAIPABIICHUEM.

Yucio, mnoka3biBarollee TMOJIOKEHUE TOYKM Ha MPSMOM, Ha3bIBAIOT
KOOPJAMHATON ATOU TOUKH.

[IpOoTHBOMOIOKHBIMU YHCIIAMUA HA3bIBAIOT JIBA YMCIIA, OTIUYAIOIIUECS APYT
OT Jpyra TOJbKO 3HAKaAMHU.

LlenpiMi yucCIaMU HA3bIBAIOT HATYpaJbHbIE YUCIA, MPOTUBOIOIOKHBIE UM
gyucna u 0.
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UToObl CIIOXKUTH ABa OTPULIATENBHBIX YKCIA CHAayala HaJl0 CIOXKUTh HX
MOJAYJIH. 3aT€M HaJ0 MOCTABUTD MEPE MOTYUYEHHBIM YACIOM 3HAK «—».

YToObI CIOKUTH JIBA YKCTIA C PA3HBIMU 3HAKAMU, HaJI0 CHavasa u3 OOJIbIIEro
MOJYJISl CJIAra€MbIX BBIUECTh MEHBIINI. 3aTEM HAJI0 IOCTABUTH NIEPE]T TIOTyYEHHBIM
YHCIIOM 3HAaK TOTO CJIaraéMoro, Moayjb KOTOPOTO OOJbIIIE.

YToObl MEepeMHOKHUTDH JIBa YKCIA C Pa3HBIMU 3HAKaMH, HAJI0 TEPEMHOXKUTH
MOJYJIM 3THX YHCEJI U TOCTABUTH NEPE]] MOIYUYEHHBIM YHUCIOM 3HAK «—».

Kopuu ypaBHeHUST HE U3MEHSIOTCS, €CIU KaKoe-HUOYIb cllaraeMoe
MEPEHECTH U3 OJIHOM YaCTH YPaBHEHUS B IPYTYI0, U3BMEHUB MPU ITOM €ro 3HaK.

JIBe mpsiMble, oOpasylollye MpU MEPEUYUCICHUU MPSMbIE YTIIbI, Ha3bIBAIOT
NEePHEHAUKYISIPHBIMHU.

IIpumepHuie 6160001

Kaxxtoe 4ucino MOKHO IPEACTABUTH B BUJE CYMMBI IIOJIHBIX JECSATKOB U
equuanl. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak moJiHbIE AECATKA
JENATCA Ha 5, TO U BCE YMCIIO JEIUTCS Ha S JIUIIb B TOM CIydae, KOraa Ha S5 IeJIUTCA
YHUCJO €IMHHULL. DTO BO3MOKHO TOJIBKO TOT'/1a, KOTa B pa3ps/ie €IUHULL CTOUT LUPpa
0 mim S.

S y3Han(a) o TOM, YTO €CJIM 3alHUCh HATYpPajJbHOTO YHUCJIAa OKAaHYMBAETCA
uugppoit 0, To 310 yMcao genurcs Oe3 ocratka Ha 5. Ho ecnu 3amuch uwncna
OKaHYMBAETCS IPYroi uupo, To yucio 0e3 ocTaTka Ha 5 pa3/IeIuTh HEBO3MOKHO.

S 3maro (y3nan(a), 3amoMHui(a), BbIyuwi(a), MOBTOPSIO), KaK HaAUTH
HAUOOJBIIUN OOIIMI JeauTeNb HATypalbHbIX uKcesl. CHavyana pas3iioKUTh WX Ha
IIPOCTBHIE MHOXKUTENN. [T0TOM M3 MHOXKHTENEH, BXOIAIUX B PA3JI0KEHUE OJJHOTO U3
ITUX YHUCEN, BBIYEPKHYTHh T€, KOTOPHIE HE BXOAAT B PA3JIOKEHUE JIPYTUX YHUCEIL.
[Tociie 3TOro HyKHO HaWTH ITPOU3BEICHUE OCTABIINXCS MHOXKHUTEIICH.

S nonsu(a), 4To HaMOOJIbLIEE YUCIIO, HA KOTOPOE MOKHO COKPATUTh APOOb, —
3TO HauOOJBIINK OOIIMI AENUTENb €€ YUCIUTENS U 3HAMEHATETIS.

S 3Haro, 4TO JUIsl CpaBHEHHMS (CJIOXKEHUSI, BBIUUTAHMS) APOOEH C pa3HbIMU
3HAMEHATeNIMH HaJ0 BBINOJHUTH cleayomue aelcreus. CHavala HyKHO
NIPUBECTU JaHHbIE APOOM K HaUMEHbLIEMy oOlieMy 3HameHaTento. [lotoM HyXHO
CPAaBHUTH (CII0KUTh, BBIYECTh) MOJIYyUYEHHBIE APOOH.

A 3Har0 (moHsu1(a), mpouuTas(a), 3amuiy BbIBOJI O TOM), UTO HA4aJIO OTCUETA,
WIM Hayauo KoopAuHaT, — Touka O u3obOpaxaeT Hynb. Yucno 0 He ABISETCS HU
MOJIOXKUTENBHBIM, HU OTpULATENbHBIM. OHO OTHAENSAET MOJIOKUTEIbHBIE YHCIIA OT
OTPULIATENbHBIX.

C koopAMHATHOM MPSIMOl MBI BCTpEYaEMCS Ha YpPOKAaX HCTOPHH, KOTrJa
pabotaeM ¢ «ieHTON BpeMeHmny». [llkana ¢ MONOKUTETHHBIMA U OTPHUIIATEIIBHBIMU
YUCJIaMH U HYJIEM €CTh Y TEPMOMETPOB.

MBI npHIIIM K BBIBOAY O TOM, YTO JUISl Ka)KJIOTO YUCJA €CTh TOJIBKO OJIHO
MPOTUBOIIONOXKHOE eMy yuciio. Yuciao 0 mpoTUBOMOJIOKHO caMoMy cee.

A 3amucan(a), 4TO MOIYJb YWCIa HE MOXET OBITh OTpUIATEIbHBIM. JlJis
MOJIOKUTENIBHOTO YKCIIa U JIJISl HyJIsl OH paBeH caMoMy uuciy. i oTpuuareabHoro
YKCJIa OH PaBEH NMPOTUBOMOJOKHOMY 4HUCIy. [IpOTHBOMOJIOXHBIE YHCIIA UMEIOT
paBHbIe MoayiH: [—a] = [a]
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A BeimosiHwiI(a) 3amanue. [Ipyu BBITTOTHEHUU 3aaHUs S paccykiaai(a) Tak:
yTOOBI pa3/eIUTh OTPULATEIBHOE YHCIO Ha OTPHUILATENbHOE, HAl0 pa3ieiiuTh
MOAYJIb AEJIMMOI0 Ha MOAYJIb ACIIUTENS.

Sl NOMHIO, YTO TpH JEJIEHUU HYJs Ha JII0OO€ YHUCIO, HE PABHOE HYIIIO,
noytyyaeTcst HyJb. Ha HyJIb JenuTh Henb3sl.

A pemmmn(a) npumep. [lpu pemiennn s paccysxaan(a) Tak: €clid BbIpaXKEHHE
SIBIISICTCSl TIPOM3BEICHUEM YHUCIIa U OJHOW WM HECKOJbKUX OYKB, TO 3TO UYHUCIO
Ha3bIBAIOT YUCIOBBIM KO3(PGUIIMEHTOM, UM MPOCTO KOIPPHUITUEHTOM.

Copep:xanue yueOHOro npeaMmera «Ajaredopa»
7 KJIIACC
(3-ii rox o6yuenns na yposae 000) 10

Yucna u BeruKciieHus. PanionanbHbie yncia

Anrebpanyeckue BbIpaXKeHUs

YpaBHEHUS 1 HEPABEHCTBA

Koopaunate! u rpaduku. OyHkumu

O0600111eHNE ¥ CUCTEMATH3AlIM U3YUYEHHOT0 MaTepuaia

Ilpumepnsie 6uodvl deamerbHoCIMU 00YUAIOULUXCA '

— 00BsICHEHHE 3HAUYEHHUS MOHATUH ((HOPMYTUPOBAHKE OINPENEIICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pelleHrEe TEKCTOBBIX 3a7a4 apu(pMETUYECKUMH CIIOCOOAMH;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (OpPO’NMUYECKHM U TIpaMMaTUYECKH BEPHOE) MaTEeMaTHYECKHX
3aMucei;

— aHaJuM3 TeKCTa 3ajJaud, nepedopMyIMpOBKa YCJIOBHS, H3BICUYCHUE
HeoOXoauMol nH(pOpMaluu, MOJECIUPOBAHUE YCIOBUS MPU MOMOIIM BU3YaJbHBIX
orop (CXeM, PUCYHKOB, PEaJIbHBIX MPESIMETOB);

— IIOCTPOEHHE JIOTHUECKHUX LIETIOYEK PACCYKICHUM;

—  KpUTHYECKass OLEHKa ¢ OOOCHOBaHHWE TIOJyYEHHOIO  OTBETa,
OCYUIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIIOKHBIX MCCIEIOBAHUN — B paMKaX U3yYEHHOTrO (B T.4. C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— MoA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUAIBHO-OBITOBOM OTIBIT.
N np.

IIpumepHas TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnuie croea u cro8ocouemanuis

AnreOpandeckuii crmoco0 pemieHust 3a7ad, OyKBEHHAsl 3alliCh CBOWCTB
JEUCTBUN HAJ| YWCIIAMU, BBIUYMCICHHUS C PAlMOHAIBHBIMU YHCIIaMH, Tpadukwu,
IpoOb, KOMOWHATOPHBIE 33/1a4d, KOOPAMHATHI, KOPHU YpPaBHEHHUS, MHOTOUJIEHBI,
MHOKECTBa TOYEK Ha KOOPAMHATHON IUIOCKOCTH, MHOXKECTBA TOYEK Ha
KOOPJIMHATHOM  TpsiIMOM,  0OpaTHas  MPONOPLUMOHAIBHOCTb,  OAHOYJICHBI,
NEepPECTaHOBKHU, IPeoOpa3zoBaHue OYKBEHHBIX BBIPAXKEHHM, IPUBEIECHUE TTOI0OHBIX
CllaraéMbIX, TMPOU3BEJICHHWE U YacTHOE CTeNeHeil, MPOUEHThl, MpsMas

10 Coxpansercs cozmepxanue u 00bEM MaTepuana, npeacTapieHHoro B mpumepHoit OOIl — mis TpeThero roaa
o0yuenus Ha ypoHe OOO.
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IPONOPLUOHAIIBHOCTh, PACKPBITUE CKOOOK, pacCTOSHME MEXKIy TOYKaMHU
KOOPAMHATHOM MPSMOM, PEIICHHE 33/1a4 C TOMOIIBIO YPaBHEHN, CBOMCTBA CTENIEHU
C HaTypaJbHBIM MOKA3aTEJIEM, CIIOKEHUE M BBIUYUTAHHE MHOIOYJIEHOB, CPABHEHHE
Ipo0el, CTaTUCTUYECKNE XapaKTEPUCTUKHU, CTEIIEHb C HATypaJbHbIM MIOKA3aTelIEM,
CTENEHb CTENEHH, POU3BEICHUS U JPOOH, YMHOKEHUE OJHOUIEHA (MHOTOYJIEHA)
Ha MHOTO4IEH, ypaBHEHHUE, POPMYJIbI KBaipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

IIpumepnvie ¢ppasvi

MBI BBISICHWIN, KAKWUE BEJTUYMHBI HA3bIBAIOT MPSMO ITPOIIOPLIUOHAIBHBIMHU.

51 Mory npuBecCTH IPUMEPHI ITPSAMO IMPONOPLHOHATIBHBIX BEJIUYHH.

Mpl cpenanu  3anmuch  oOmed  Qopmysbl OPSAMO  MPONOPLHOHAIBHON
3aBUCUMOCTH.

S wmory  (3arpynHsitoch)  chopMynaMpoBaTh  CBOMCTBO  MpPsIMO
IIPONIOPILIMOHAIIBHBIX BEJINYUH.

S npusen(a) mpuMep NPONOPLMM M Ha3Bajga €€ KpallHME U CpeaHHe
BEJIUNYMHBI.

Mpbl HaxoauiIM IUIOHIAAb NPSIMOYTOJbHUKA. J{JI1 3TOr0 MBI U3MEPUIIU €ro
CTOPOHBI, @ TOTOM NEPEMHOKUIIU TOJTYUUBIIHECS YHCIIA.

Ha pucynke Mbl Buaum rpapuk ¢yHkuuu Y=rx. HamMm HY>XHO HOCTpOHTH
rpaduk, cummeTpuuHbiii JanHomy ocu OYy. Ham mpenctout 3ammcats popmysoi
¢byHKuMo rpaduka, KOTOPbId Mbl TOCTPOUM.

Mgl OyieM pemaTh CUCTEMY YPaBHEHHUI CIOCOOOM IOJICTAHOBKH.

Mpl 3HaeM, 4TO cyMMa JBYX JpoOell, 3HaMEHaTeJIeM KOTOPBIX SIBISETCS

. 1 .
yucino 3, paBHa 4. PazHocTh 3TMX JpoOel paBHa 15. Ham mnpencrout HaTu

YUCTUTEU ITUX APOOEi.

S coctaBmii(a) O PUCYHKY CUCTEMY YpaBHEHUH.

IIpumepnvle 66160001

AnreOpa TecHO cBs3aHa ¢ apudMeTrKol. OHa BO3HHKJIA B IPEBHUE BpeMEHa
B pe3yJIbTaTe MOHWCKOB OOIUX CXEM pEeIIeHMs MOXO0KHUX apu(pMETHUECKUX 3aaad.
Ecte nBa cmocoba 3amucu JapoOHBIX umcen. VX MOXKHO 3amuCchiBaTh B BHJIC
JECATUYHBIX U B BUJIE OOBIKHOBEHHBIX JApoOei. 3HAUNUT, HY’)KHO YMETh CPaBHUBATh
qucJIa, 3alMcaHHbIe B TF000# 13 3TuxX hopM. Hy’KHO yMeTh IPOBOIUTH BEIYUCIICHUS,
€CJIM CPEJIN YhCell, C KOTOPBIMU HAJI0 BBITIOJIHUTH apu(METHUCCKHE JCHCTBUS, €CTh
U OOBIKHOBEHHBIC, U JECATUYHBIE ApoOu. C MOHSATHEM APOOU CBSI3aHO MOHSITHE
nporeHTa. YToObI pemarh 3a7a4i Ha MPOICHTHI, HaJI0 CBOOOIHO MEPEXOIUTh OT
JIpo0eil K poIieHTaM U Ha00OpOT — OT MPOIEHTOB K APOOSIM.

Cpennee apuMeTHUECKOE psijia YUCEN — 3TO YaCTHOE OT JACIICHHSI CyMMBI
9THUX YHCEJI Ha UX KOJIHUYECTBO.

Mopma — 3TO 4HCIO psAaa, KOTOPOE BCTPEUYACTCS B ATOM PSIy Yallle BCETO
(Hanbornee 4acro).

PazmMax — 3TO OAMH W3 CTAaTHUCTHYECKUX IIOKa3aTeled pasiuyus, WId
paz0Opoca. DTO pa3HOCTh MEXy HAUOOJBIITUM W HAaUMEHBIIIUM 3HAYEHUSMHU Psa
JaHHBIX.

dopmya mIoIaaM npsaMoyronbauka — S=ab. OHa BeIpakaeT COOTHOIIICHHUE
MEXKIY IUIOMIAAbI0 S M JUIMHAMU CTOPOH & W D. [l HaxoxkaeHWs IUIOmaan
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NPSIMOYTOJIbHUKA HAJ0 U3MEPUTh €r0 CTOPOHBI M MEPEMHOXUThH MOJYYUBIIHECS
qyucia.

dopmysia TyTH pPaBHOMEPHOTO JBWXKEHUST — S=Vit. OHa BbIpaxkaer
3aBUCUMOCTh PACCTOSIHUSA S OT CKOPOCTHU JIBMXKEHUS V U BpeMeHH t. DTo riaBHOE
COOTHOIIIEHUE MEXIY PACCTOSIHUEM, CKOPOCTBIO U BPEMEHEM JIBUKEHUS TTO3BOJISIET
IO JIIOOBIM IByM U3 YKa3aHHBIX BEJIMYMH HAUTH TPETHIO C MOMOIILIO BEIYMCICHUH.

B ObITy Kakmprii demoBek (PaKkTUYECKH MONB3yeTcs (GOPMYJIOH CTOMMOCTH
NOKYyNKHU. J{J1s1 3TOro 11eHa ToBapa yMHOKaeTCs Ha KOJIMYECTBO KYTJIEHHOTO TOBapa.
Hampumep, 1ieHa OAHOro KWJIOTpaMMa caxapa YMHOXKAETCs Ha KOJIMYECTBO
KYIUICHHBIX KHJIOTpaMMOB. Eciii cTouMOCTh OKyTIKHA 0003HauuTh OykBoi C, 1ieHy
ToBapa OYyKBOM €, a KOJMYECTBO KYIUIEHHOTO TOBapa OykKBOW M, To dopmymy
CTOMMOCTH MOKYIIKM MOHO 3anucarh Tak: C=cm.

[Ipu BbIUMCIIEHUSIX 110 (HOpMyJIaM BMECTO OYKB MOKHO TMOJICTABIISITh Pa3HbIC
yucna. Hampumep, B dopmyne S=Vt BpeMs M CKOPOCTh MOTYT MEHSAThbCS. B
3aBUCUMOCTH OT 3TOro OYAET MEHSTHCS pacCcTosHUE. Takue HU3MEHSIONIecs
BEJIMUMHBI HA3BIBAIOT MEPEMEHHBIMU BeJIMUUHAMU. ByKBBI B (hopMyIie, KOTOPbIMU
OHM 0003HAYEHBI, HA3bIBAIOT MEPEMEHHBIMHU.

JIBe BeJIMYMHBI HA3BIBAIOT MPSAMO MPONOPIHOHAIBHBIMH, €CJIM MpHU
YBEJIIMUEHUH OJTHOM U3 HUX B HECKOJIBKO Pa3 JIpyrasi yBEIMUYUBACTCS BO CTOJBKO K€
pa3. OO6paTHO MPOMOPLMOHAIBHBIMU HA3BIBAIOT JBE BEJIWYUHBI, IPU YBEIUYCHUU
OJIHOW U3 HUX B HECKOJIBKO pa3 Apyras yMEHbIIIAETCS BO CTOJIBKO XKE pas.

a c a_c
Ecan otHOmeHue E PaBHO OTHONIICHHIO E’TO PaBCHCTBO E:E Ha3bIBAIrOT

IIPOITOPLIKAEH.

Korna 3amauy pemaroT anredpandeckum CHocoOoM, TO YCJIOBHE 3ajadu
MpEeXIE BCETO MEPEBOAAT Ha SA3bIK MaTeMaTHKU. [IepBblii 1Iar Takoro nepeBoaa —
BBeJicHUE OYKBBI I 00O3HAYEHUsI KaKOW-IMOO HEU3BECTHOW BeIWYMHBI. B
pe3ynbTaTe mnepeBoja OObIYHO MOJIyHaeTCsl paBEHCTBO, cojaepraiiee OyKBy. ITO
PaBEHCTBO HA3bIBAIOT YPABHEHHUEM.

8 KUIIACCx
(4-it rox 00yuenust Ha ypoae O0O0)

UYucna u Beruncnenus. KBagpatHeie KOpHU

Uucna u BerurcieHusi. CTeneHp ¢ UebIM oKa3aTeaeM

AnreOpaundeckue BoipakeHus. KBagpaTHblii TpEXUieH

AnreOpandeckue BhIpakeHus. Anredbpanyeckas 1poob

O0600611eHre U cucTeMaTU3alus U3YYeHHOTO MaTepuaa

IlIpumepnoie 6uovl dessmerbHOCHU 00YHAIOUIUXCA '

— 00BbsICHEHHE 3HaYEHUS MOHATUH ((PopMyIrpoBaHUE ONPEICICHUN);

— JI0Ka3aTeIbCTBO U OITPOBEPIKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pelleHre TEKCTOBBIX 3a7a4 apu(pMETUYECKUMHU CTIOCO0AMH;

— ¢opMyIMpOBaHKE MPABUI (B paMKaX U3yUYE€HHOTO);

11 TIpemycmarpuBaeTcsl yBeJIMYEHHE Y4YeOHOrO BPEMEHM Ha HM3YYEHHME TEMaTHYecKuX pasjeoB «Yucna u
BBIYUCIICHIID» U «ANre0pandeckre BEIpaXKeHHs». V3ydeHne mporpaMMHOTO MaTepHasa 1o TeMaTHYeCKHM pa3ieIaM
«YpaBHEHUS U HepaBeHCTBa» M «DYHKIMM) NpeycMaTpuBaeTcst Ha 5-oM rogy odyuenus Ha yposae OOO.
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— yreHue (OppodMUYECKM W TPaMMATUYECKU BEPHOE) MaTEMATHUYECKUX
3aIucei;

— aHajuM3 TeKCTa 3ajJadyd, nepedopMyIHpOBKa YCIOBHS, HW3BICUCHHE
HeoOXoauMol nHGOpPMaIlMU, MOJCIUPOBAHNUE YCIOBUS MPU TOMOIIM BU3YaJTbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYKIACHUIA;

— KpUTHYECKass OIeHKa U OOOCHOBaHHE IIOJYUYEHHOTO  OTBETA,
OCYIIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIOKHBIX MCCIEIOBAHUNA — B paMKaX U3y4eHHOTro (B T.4. C
HCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— 1o00p U MPUBEICHUE MPUMEPOB C OMIOPOM Ha COLIUATIbHO-OBITOBOM OIIBIT.
U np.

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnoea u crosocouemanuisi

Anrebpandyeckue ApoOH, BEPOSITHOCTh CIYyYalHOTO COOBITHS, BBIHECEHHUE
OOIIET0 MHOXKHUTEJSI 3a CKOOKHM, 3aJada O HaxXOXKICHHH CTOPOHBI KBajpara,
UpparMoHaIbHble YHCIA, KBaJIpaTHbIE KOpPHHU, KyOMYECKWH KOPEHb, OCHOBHOE
CBOMCTBO JpoOH, MpeoOpa3oBaHHE BBIPAKEHHM, Pa3jI0KEHWE MHOTOWICHOB Ha
MHO>KUTENH, Pa3I0KeHNE HAa MHOXKHUTEIU C MMPUMEHEHUEM HECKOJIbKHX CITOCOOOB,
peleHre ypaBHEHHH ¢ TIOMOIIBIO PAa3JI0KESHHsI HA MHOXKHUTEIH, CBOMCTBA CTEIIEHU C
HEeNbIM  [OKa3aTejaeM,  CilydailHble  COOBITHS,  CIIO)KEHHE  (BBIYMTAHUE)
anredpandeckux Jpodel, cnocod IpynmnupoBKH, CTENEHb C LIEIbIM MOKa3aTeleM,
teopema Ilucdaropa, ymHoXKEeHHE (ZienieHue) anredpandeckux Apooer, dhopmyIibl
pa3HOCTU U CyMMBbI KyOOB, (popMyJia pa3HOCTH KBaJIPaTOB, YaCTOTA U BEPOATHOCTb,
4acToTa CIy4yaltHOro COOBITHSL.

IIpumepnvie ghpa3zvl

Mg 3anucany pachpeeuTeIbHOe CBOMCTBO YMHOKEHHUS B TOM BHJE, KaK
OHO TIPUMEHSIETCS 1711 BRBIHECEHHUST O0IIEeT0 MHOKHTENS 32 CKOOKH.

A npouwntan(a) ¢dopmyny Tak: cymma KyOOB JBYX 4YHCEI paBHa
MIPOM3BEICHUIO0 CYMMBI 3THX YHCEJ M HEMOJIHOTO KBaJpaTa NX Pa3HOCTH.

51 Ha30BY IPUEMBI, IPU TIOMOIIX KOTOPHIX MHOTOUYJIEH MOYKHO Pa3JIOKUTh Ha
MHO>KUTEIH.

PasnoxeHne Ha MHOXKHUTENN — 9TO OCHOBHAs 33/laya TEOPUH MHOTOUYJICHOB.

IIpumepnvie 6160001

CymiecTByeT Henbli psn NpUEMOB I PA3NOKEHHsT MHOTOWIEHOB Ha
MHOUTENU. OJIMH U3 TAaKUX MIPUEMOB — BBIHECEHHE 00IIIET0 MHOXKHUTEIIS 32 CKOOKH.
OT0 mpeoOpa3oBaHUE BBIMNOJHAETCS HAa OCHOBE PaCHpeleUTENbHOrO0 CBOMCTBA —
KaK U YMHO)XEHHE MHOTouJeHa Ha ogHowieH. Ho B ciyyae BhIHECEHUS 3a CKOOKHU
3TO CBOMCTBO MPUMEHSETCS CIPaBa HaJIEBO.

Mpbl paccMOTpenu pasHble MPUEMBI, MPU TOMOIIM KOTOPHIX MHOTOWICH
MOJKHO Pa3JIOKUTh HA MHOKHTEJIH: BBIHECEHHE OOIIETO MHOXXHTENS 3a CKOOKH,
Croco0 TPYINIUPOBKH, TpPHUMEHEHHE (OpPMyYN COKpaIEHHOTO YMHOXKEHHs. B
CIIOKHBIX CITyYasX HaJ0 MPUMEHSITh HECKOJIbKO MpuéMOB. He cymecTByeT o0mumx
NpaBWJI JJII YCTAHOBJIGHHUS TOTO, KAaKHE CIOCOOBI M B KaKOM TOPSAKE HAo
NpUMEHATh. Takke He Bcerjaa MOKHO Pas3lioKUTh MHOTOUYJIEH Ha MHOXUTeIH. Ho
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€CTh HEKOTOpbIE PEKOMEHIAIIMH, KOTOPbIE HAJI0 YUUTHIBATh. ECIIM MOKHO BBIHECTH
3a CKOOKH OOIINII MHOKUTENb, TO 3TO HY>KHO cAenaTh. Hago mocMoTpeTh, MOKHO
JIM BOCIIOJIb30BaThCs KaKOW-HUOYAb (popmyrioii: 1) eciu umeeTcs IBy4ieH, TO HaJ0
IPOBEPHUTH, MOXHO JIU IPUMEHUTH (POPMYITY pa3HOCTH (CyMMBbI) KyOOB, 2) €ClIi €CTh
TPEXUJIEH, TO HAJ10 IPOBEPUTH, MOKHO JIM CBEPHYTH €r0 B KBaJpar ABywieHa. Ecin
HE yAaércs MNPUMEHUTh (OPMYJBl COKPAIIEHHOTO YMHOXEHHS, TO HaJo
nonpoOoBaTh HCIIONB30BaTh CHocod rpynnupoBku. Korga paszioxkeHue Ha
MHOKHUTENIA 3aBEPIICHO, HAJ0 MPOBEPUTH MOJYUYECHHBIH pPE3yJbTaT C MOMOIIBIO
YMHOKEHHS.
9 KUIIACC
(5-if rox 00yuenusi Ha ypoBHe O00) 2

VYpaBuenus u HepaBeHcTBA. KBajipaTHble ypaBHEHUS

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI ypaBHEHUI

YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa

OyHkun. OCHOBHBIE TOHATUS

Oynkuuu. Yuciaosbie QyHKIUH

O06o00uIeHne U cucTeMaTh3alrs U3y4YeHHOT0 MaTepualia

Ilpumepnsie 6uodvl deamerbHoOCIMU 00YUAIOULUXCA'

— 00BsICHEHHE 3HAUYEHUS MOHATUH ((HOPMYTUPOBAHKE OINPENEICHUN);

— JI0Ka3aTeIbCTBO U OMTPOBEPKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pelIeHHEe TeKCTOBBIX 3a7a4 apu(METUUECKUMHU CIIOCOOAMU;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (OpPO’NMUYECKHM U TIpaMMaTUYECKH BEPHOE) MAaTEeMaTHYECKHX
3aMucei;

— aHajuM3 TeKCTa 3ajaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUYECHUE
HeoOXxoauMon nH(pOpMaluu, MOJECIUPOBAHNUE YCIOBUS MPU MOMOIIM BU3YaJIbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOR);

— IIOCTPOEHHE JIOTHUECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OLEHKa H O0OOCHOBaHHWE TIOJyYEHHOrO0  OTBETa,
OCYUIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIOKHBIX UCCIEIOBAHUN — B paMKaX U3yYEHHOTrO (B T.4. C
UCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— MoA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUAIBHO-OBITOBOMN OTIBIT.
U np.

IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnuvie cnoea u crosocouemanuisi

I'padux nuHEHHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMU, TpaduK (PYHKIUH,
JEHUCTBUTEIIBHBIE YHCIIA, J10KA3aTEIbCTBO HEPABEHCTB, 3aJa4d Ha KOOPAMHATHOM
IUIOCKOCTH, KBaJIpaTHbIC YpaBHEHUs, TUHEHHAs (PyHKLUS, JIMHEHHOE ypaBHEHUE C
JByMsI IEPEMEHHBIMH, JINHEWHbBIE HEPABEHCTBA, HEMOJIHBIE KBAJPATHbIC YPABHEHUS,
HEPaBEHCTBA, Pa3JIOKEHUE KBAJPATHOTO TPEXUIIEHA HA MHOXKHUTEIHU, pELICHUE 3a/1a4
C TMOMONIbIO CHUCTEM YpaBHEHUMN, pELIEHUWE CHUCTEM YpaBHEHUH CIOCOOOM

2 TIpenycmartpuBaercs yBeJdWdeHHE y4eOHOTO BpPEMEHM HAa M3yYEHHUE BCEX TEMATHYECKMX pa3JelioB,

MpCACTABJICHHBIX IJIS1 JaHHOI'O IroJa 06y‘leHI/I${.
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MOJICTAHOBKHU (CIIOKEHMSI), C TOYHOCTBIO J10..., CBOMCTBA HEPABEHCTB, CBOMICTBA
(GYHKIIMM, CHUCTEMBbl ypaBHEHHUH, CIOXKHBIE SKCIIEPUMEHTHI, (opMmyna KopHEH
KBaJIPAaTHOTO ypaBHEHUS, UTEHUE TPAPHUKOB.

Ipumepnvie ghpa3zvl

@yukius f Ha3pIBaeTCs Bo3pacTaroliell Ha MHOXKECTBE X, €CJIM OOJbIIeMY
3HAYEHHUIO apTyMEHTa COOTBETCTBYET OoJibliee 3HaUeHHE (DYHKIIUH.

Ecnu Ha Bcelt obnactu onpeaeneHust PyHKIHS BO3pacTaeT, TO €€ Ha3bIBAIOT
BO3pacTaroiel PyHKIHeH, a eclin yObIBaeT — TO YObIBAOIICH (yHKITHEH.

OyYHKIMI0, B3pACTAIOIIYI0 HA MHOXKECTBE X MJIM YOBIBAIOIIIYIO HA MHOYKECTBE
X, Ha3bIBAIOT MOHOTOHHOM (PYyHKIIMEN Ha MHOXKECTBE X.

Ham HyxHO yka3zaTh 001acTh ornpejesieHus U 00JacTh 3HaYeHUN (QYHKIIMH.
MBpbI 1OJDKHBI HAWUTH MPOMEXKYTKH, Ha KOTOPBIX GyHKIMs f yObIBaeT, Bo3pacTaert u
COXpaHsET MOCTOSHHOE 3HaYEHUE.

A roros(a) (Mory, HE MOTY, 3aTPyAHSIOCH, XO4y) JOKAa3aTh: €CIH YETHAS
(GyHKLIHST MOHOTOHHA Ha IMOJIOKUTEIBHOW 4YacTU 00JIACTU OIpEAeSieHHs, TO OHa
UMEET MPOTUBOMOJIOKHBIA XapaKTep MOHOTOHHOCTH Ha OTPHUIATEIbHOM YacTu
o0J1acTu OorpeeIeHusl.

Mpg1 cpopmynupoBau onpeaeieHIue Bo3pacTaroiiei u yobiBaromen GyHKIui
Ha MHOkecTBe X. Ham Hy»HO ImpUBECTH MpPUMEPHI BO3pACTAOIIEH U yOBIBAIOLIEH
GyHKLIHA.

51 Mory OOBSICHUTB, B YEM COCTOUT OCOOCHHOCTH Tpaduka YETHON (PYyHKIIMU
Y TIPUBECTU NPUMEPHI YETHON U HEYETHON PYHKIUH.

Sl roroB(a) OTBETUTH Ha BOMNPOC O TOM, Kakas (YHKIUS Ha3bIBAECTCA
OTPaHUYEHHOU U HEOTPAHUYECHHOM.

51 3aTpyAHAIOCH IPUBECTH NpUMEpPbl QYHKIIUH, OTPAHUYEHHOM CHU3Y.

IIpumepnvie 66160001

@yukius f Ha3pIBaeTCs Bo3pacTaromieid Ha MHOKECTBE X, €CIIH JIJIS JTIOOBIX
JIBYX 3HaueHUM aprymenTa X1 u X2 MmHokecTBa X, TaKUX, 4TO X2 > X1, BBIMOTHSAETCS
HepaBeHCTBO f(X2) > f(X1). @ynkius f HaspIBaeTcs yObIBAIOIICH Ha MHOXKECTBE X,
eCJIM JJIs1 JI0OBbIX IBYX 3HaU€HMM apryMmeHTa X1 u X2 MHOkecTBa X, TaKHX, 4TO X2
> X1, BimosHseTcs HepaBeHCeTBO f(X2) < f(X1).

Mpbl 3HaeM HEKOTOpble CBOWCTBA MOHOTOHHBIX (QYHKUMNA. MOHOTOHHas
GyHKLIMS KaXXq0o€ CBOE 3HAUYCHHE NPUHUMAET JHIIb NpH OJHOM 3HAYCHHHU
aprymenta. Ecmu ¢ynknus y=f(X) sBisercs Bospactaromieii (yObiBaroimei), To
byukuus Y= f(X) sBmsercs yOwiBaromieit (Bo3pactaromieii). Cymma IByX
BO3pacTalIux (QyHKIUNA SBJIsETCs Bo3pacTarolleld (yHKIMeH, a cymma JBYyX
yObIBaronux (pyHKIui sBisieTcs yosiBaromiel Gpynknuei. Ecou o6e ¢pynkmum f u g
BO3pacTaroline Wik ooe yosiBaromue, To pynkuus @ (x)= f(g(x)) — Bo3pacraromiast
¢yukuus. Ecnu pynkuums y=f(X) MoHOTOHHA Ha MHOXeCTBE X U COXPAHSET HA STOM

1

o~ Ha MHOXECTBE X HMEET
X

MHOXECTBE 3HaK, To GyHKIua Q(x)=

IPOTHBOIOJIOKHBIN XapaKTep MOHOTOHHOCTH.

Oyukius f HaswsiBaeTcst 4étHOM, ecnu it yoboro X € D(f) Bepno
paBercTBO f(—x)=f(x). ®ynkuus f Ha3pIBaeTcs HEUETHOM, eciu st Trodoro X € D()
BepHO paBeHCTBO f(—X)= —f(x).
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10 KJTACC
(5-ii rox 00yuenust Ha yposae O0O0) =

Yucna u BeruucieHus. JleHCTBUTEIbHBIE YUCIIa

YpaBHEHUS Y HEPABEHCTBA. Y PABHEHUS C OJHOU IEPEMEHHON

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI ypaBHEHUI

YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa

OyHKIHAH

YucioBble MOCIEA0BATEIbHOCTH

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AINS U3YYEHHOT0 MaTepraa’s

Ilpumepnuwie 6uovl deamerbHoOCmMU 00YUAIOULUXCA '

— 00bsICHEHHE 3HAUEHUS MMOHATHH ((hOpMYJIMPOBAHKE ONPEICTICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TeKCTOBBIX 3a7a4 apu(hMEeTUYECKUMHU CTI0CO0aMH;

— (hopMyIMpPOBAHKE NMPABUII (B paMKaX U3y4YE€HHOTIO);

— yreHue (OpPO3MUYECKM W TPaMMATUYECKH BEPHOE) MATEMaTHUYECKUX
3aMucei;

— aHaJIW3 TEKCTa 3ajaud, MepeopMyIUpPOBKA YCJIOBHUS, H3BICUCHHUE
HE0O0X0MMON UH(pOPMAIUU, MOJCTUPOBAHUE YCIOBUS MIPU MOMOIIM BU3YaTbHBIX
orop (CXeM, PHCYHKOB, peabHBIX MPEIMETOB);

— IIOCTPOEHUE JIOTHYECKUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OIleHKa ¢ O0OOCHOBaHHWE TIOJYYEHHOIO  OTBETa,
OCYLIECTBJIECHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIOKHBIX MCCIECIOBAHUNA — B paMKaX U3y4eHHOTro (B T.4. C
HCITIOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

— 1o00p U MPUBEICHUE MPUMEPOB C OMOPOI HA COIMAIIBHO-OBITOBOM OTIBIT.
U np.

IIpuMepHas TemMaTu4yecKasi 1 TEPMUHOIOTHYECKAA JTEKCUKA

IIpumepHuie cnosa u crosocouemanuisi

Apudmerrnyeckas mporpeccusi, BEpOSITHOCTb, BLIOOPOUYHBIC HCCIIEAOBaHUS,
reoOMeTpuYecKas MpOrpeccusi, TUCTOrpaMma, TpapUUecKoe HCCIIeTOBAHUE
yYpaBHEHUS, WHTEPBAJIBHBIM  psil, KBagpaTudHas (QyHKIWS, KBaJgpaTHBIC
HEpaBEHCTBa, mapabdosa, mapadoaoua, MPOIEHTHI (IPOCThIC, CIOXKHbBIE), MPOTHO3,
paIMoHAIbHBIC BBIPAXKCHUS, CHCTEMbl YPAaBHCHHM, CHCTEMBI YPaBHEHUN C IBYyMS
NEePEeMEHHBIMH, CTATUCTHKA, CTAaTUCTUYECKOE OIICHWBAHUE, YpaBHEHHE (IIETIbIe,
JIpoOHBIC), XapaKTEePUCTHKA pa30poca, YUCIOBBIE TTOCIIEI0BATEIIHHOCTH.

Ipumepnvie ghpa3zvl

51 Mory OOBSICHUTB Ha TIpUMeEpe, Kak MocTpouTh rpaduk GyHkiun Y=Ff(—x) u
rpaduk ¢pynkuun Y= —f(—x), 3Has rpadpuk Gyakuuu y=F(x).

51 mory 00OCHOBaTh, KaK BBITIOJNHAETCS MOCTPOCHHE TPaPUKOB (DYHKIHH

g=If(x)I u g=Ff(IxI).

13 TIpenycmarpuBaercs yBeJudeHHE y4eOHOTO BpPEMEHM Ha M3yYEHHE BCEX TEMATHYECKMX pPa3JelioB,

MPEICTaBICHHBIX JUISI JAHHOTO IoJja 00yJeHHs.

14 TIpeycmarpuBaeTcs IOBTOPEHHE 3IEMEHTOB COJIEPAKAHUs YUeOHOM IMCIUILUIMHEBI, OCcBaMBaBIuerocs Ha 1 — 5 rogax
obyuenus Ha ypoBHe OOO. Jlonyckaercs pacnpeeieHre JaAHHOTO MaTepralia o COOTBETCTBYIOIUM TEMaTHIECKUM
paszesiam, OCBaMBaeMbIM Ha 6-0M rory o0yueHus Ha yposHe OOO.
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HaMm Hy:XHO HalTH K0>()(QUIUEHTH KBagpaTHIHOl GyHkmyu y=ax 2+ bx + c,
3Has1, 4To € rpaduk mpoxoaut yepe3 Touku A (0;2), B (2;0), C (3;8).

Mpl pemiany ypaBHEHUS C OJHOW MEpecMEHOM, 00e 4acTh KOTOPBIX OBbLIU
LEIbIMU BhIpRXKEHUSAMU. Takne ypaBHEHHS HA3bIBAIOTCS LEJIBIMU YPABHEHHUSIMU.

51 Mory/3aTpynHAIOCH/HE MOTY C(HOPMYJIUPOBAThH OMpPEIEICHUE JTUHEHHOTO
HEPABEHCTBA C ABYMsI IEPEMEHHBIMU U IIPUBECTH IIPUMEPBI.

51 Mory/3aTpyAHSIOCh/HE MOTY OTBETUTH Ha BOIIPOC O TOM, KaKylo (GuUrypy
IPEJICTaBISIET MHOKECTBO TOUEK KOOPIMHATHON IJIOCKOCTH, KOOPAMHATHI KOTOPBIX
— pEUIeHMs] CUCTEMBbI IMHENHBIX HEPABEHCTB.

S  wmory  nath OIIpe/ieNICHUE BO3pacTarolei (yObIBaro1LIEH)
[IOCJIEI0BATEIBHOCTH U IPUBECTH MPUMEPBI.

S xouy cpopMyIUpOBaTH NPUHLUI MATEMATUYECKON UHTYKIUH.

S Mory OTBETUTh Ha BOINPOC O TOM, B KAKUX HPOMEKYTKAX
TPUTOHOMETPUUECKHE (PYHKIIMU TPUHUMAIOT MOJIOKUTEIbHBIEC 3HAYEHUS, a B KAKHX
— OTpULIATEIbHBIE 3HAUCHMUS.

S mory OOBACHHUTB, YTO HAa3bIBAETCA MEPUOJOM (YHKIMH M Ha3BaTh
OCHOBHOM MEPHUOJT KAKI0M TPUTOHOMETPUUECKON (PYyHKIIUU.

3HaHWE 3aKOHOB TPUTOHOMETPUYECKUMX (YHKIHMH TIOMOraeT pelaTrh
IIPOCTENINE TPUTOHOMETPUYECKUE YPABHEHUS, YPABHEHHUS, B KOTOPBIX 10| 3HAKOM
TPUTOHOMETPUUYECKUX (PYHKIMM COEPKATCS IEPEMEHHBIE.

IIpumepnvie 6160001

DyHKIMIO, KOTOPYIO MOKHO 3a1aTh (opMyIIoil Buaa y=ax2+ bx + ¢, rae a#
0, Ha3pIBAIOT KBAAPATUYHON (DyHKIUEH.

JTro0y10 KBapaTHUHYIO QYHKIMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh GOpMYJI0it
Buaa y=a(X—m)2+n.

PaccmoTpum BaxHoe cBoWcTBO mnapabonbsl. IIpu BpaieHun BOKpPYr ocH
CUMMETpHUH TMapaboyia omuckiBaeT Gurypy — mapabonoun. Ecnu BHYTpeHHIOHO
MOBEPXHOCTh Mapabosona cenaTh 3epKalbHON U HAallpaBUTh HA HEE MyUOK JIy4deH,
napajuleIbHBIX OCH, TO OTpaXEHHbIE JTy4d coOepyTcs B OAHOM Touke — (oKyce.
Ecnu mapabonnueckoe 3epkano HanpaBuTh Ha ColHIle, TO TeMieparypa B pokyce
OKaKETCSl TAKOW BBICOKOM, YTO MOXKHO OyJIeT pacIuiaBuTh Metaul. Eciu nctounuk
CBETa IMOMECTUTh B (OKyce, TO OTpaKEHHBbIE OT 3€pKAJIbHON MOBEPXHOCTH
napabosoua JIydd OKAa3bIBalOTCS HaAIpaBICHHBIMHM MapajuyiebHO €ro OCH U He
paccenBaroTCs. ITO CBOMCTBO MCHOJIB3YETCSA IPU U3TOTOBJIEHUU NPOKEKTOPOB U
aBTOMOOMJIBHBIX (ap.

YroObl moctpouth rpaduk ¢ynknuu Y=If(x)l, ecnm wusBecteH rpaduk
¢yHkumn y=f(X), Hy)KHO TIOCTaBUTh Ha MeCTe Ty ero 4acth, rae f(x)=0, u
CUMMETPUIHO OTOOPa3UTh OTHOCUTEIILHO OCH X JAPYTYIO ero yacTh, rae f(x) )<O0.

YroObl moctpouth rpaduk ¢ynknuu Y=If(x)l, ecnm wusBecteH rpaduk
¢yskumn y=f(x), Hy’)KHO OCTaBUTh Ha MecTe Ty 4acTh rpaduka ¢pyHkiun y=f(x),
KOTOpasi COOTBETCTBYET HEOTPULIATEIBLHON YacTH 00JacTh onpeaeneHus: PyHKIUu
y=f(x). OTpa3uB 3Ty 4acTh CHMMETPHUYHO OTHOCUTEIHHO OCH Y, MOJYyYUM JPYTYIO
yacTh rpadvka, COOTBETCTBYIOLIYIO OTPUIATENBHOM YaCTU 00JACTH ONPEACIICHHUS.

[lenoe ypaBHEHHE ¢ OJHOW NMEPEMEHHOM — 3TO YPaBHEHHUE, JIEBas U ITpaBas
YaCTH KOTOPOT'O — LIEJIbIE BBIPAXKEHMUS.



27

[Ipu pemienun 3agauu Mbl MPUMEHUIM Tpaduueckuil crnocod pelieHus
CUCTEMBI JIBYX YPAaBHEHUH C JByMs NepeMeHHbIMU. OH COCTOHUT B TOM, YTO CTPOST
rpaduku 000UX ypaBHEHUI 1 HAXOIUT KOOPAMHATHI OOIIKUX TOYEK ITHX T'padUKOB.
Ho rpadwuueckuii cnoco0® TO3BOISET HAWUTH PEIICHHE CHCTEMBI TOJIBKO
IPUOIMAKEHHO.

JIroOyto cucTemy JIByX JIMHEWHBIX YPaBHEHHH € IByMs IEPEMEHHBIMU MOXKHO
pEelIUTh CIOCOOOM MOJCTAHOBKH WM crocoOoMm cioxeHus. Ho mo-apyromy
MPOUCXOUT C CUCTEMaMU YpaBHEHUI Oosiee BBICOKMX cTeneHed. s Hux Her
001X cnocoboB pemieHus. JIub HEKOTOPhIE U3 HUX MOXKHO PEHIMTH CIIOCOOOM
MOJICTAHOBKH WJIM CIIOCOOOM CJIOKEHUSI.

[TocnenoBaTenbHOCTh, B KOTOPOM KaXKAbIA IOCICAYIOIIMH YjieH OOoJible
npeabIayIero, HasbiBaeTcs Bo3pacTatouieil. [lociemoBarenbHOCTh, B KOTOPOM
KaXKIbIH OCTIEAYIOUINI YJIeH MEHbIE NPEAbIAYIIET0, Ha3bIBaeTCs yOBIBAIOIICH.

[locnenoBarenbHOCTh (8N) Ha3bIBAETCS OrPAaHUUYECHHOW CBEpPXY, €CIU
CYILLECTBYET TAKO€ YUCIIO M, 4TO an < M 1mpu JiroOom N.

[locnenoBarenbHOCTh (8N) Ha3bIBA€TCS OrPAaHUYEHHOW CHU3Y, €CIH
CYILIECTBYET TAKOE YHCIIO P, YTO &N = P mpu Jr0O0M N.

IlocnenoBaTenpHOCTh, OIPAHWYEHHAs CBEPXYy M CHH3Y, Ha3bIBACTCS
OTrpaHUYEHHOM MOCIIEI0BATENBHOCTHIO.

Kaxx b1l uinen apupMeTnyecKoi Nporpeccuu, Ha4uHasi Co BTOPOTO, SIBIIAETCS
CpeHUM apu(PMETUYECKUM MPEIbIIYIIEr0 U MOCIEAYIOIEr0 YICHOB.

@OyHKIUSA ¢ 00J1aCThIO OonpeereHusl X U 00JIacThiO 3HAUEHUW Y Ha3bIBACTCS
oOpatuMoil, eciu O0OpaTHOE €Ml COOTBETCTBUE MEXKAY MHOXECTBOM Y U
MHOECTBOM X — (PyHKIIHS.

Ecmu ¢ynkums f oOpatmma, TO oOpaTHOe €H COOTBETCTBHE HAa3bIBAIOT
byHkmel, oopaTHoi GpyHkuuu f.

KoHeuHOE MHOXECTBO, B KOTOPOM YCTAHOBJIEH NOPSAJOK €ro 3JIEMEHTOB,
HAa3bIBAIOT IIEPECTAHOBKOM.

Coaep:xanue yueoOHoro npeamera «I'eomerpusp»
7 KIIACC
(3-if rox 00yuenusi Ha ypoBHe O0O0) =

[Ipocreiine reomeTpuyeckue GUIrypbl 1 UX CBOWCTBA.

N3mepeHne reoMeTpuuecKiuX BeJIMYuH

TpeyronpHuKN

[TapannenbHble NPsSMbIE, CyMMa YIJIOB TPEYTOJIbHUKA

Oxkpy>XHOCTb U KpyT. ['eoMeTpruyeckre mocTpoeHus

O06o0011eHNE ¥ CUCTeMaTH3alIUs U3YUYEHHOT0 MaTepuaia

Ilpumepnusie 6uodvl deamenbHoCIMU 00YUAIOULUXCA '

— KOMMEHTHpPOBaHUE (Pa3bsCHEHHWE) 3HAYECHHSI OCBAaUBAEMbIX IOHATHIA;
dbopMyTUpOBaHKE OMPENCIICHU;

— U300pakeHre U paclio3HaBaHUE U3y4YaeMbIX (QUTyp Ha YepTekax; pelrieHue
3aJa4, CBA3AHHBIX C ’TUMHU (pUrypamu;

15 Coxpansercs cozmepxanne u 00bEM Marepuana, npeacTapieHHoro B mpumepHoit OOIl — mis TpeThero roaa
o0yuenus Ha ypoHe OOO.
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— (hopMyJIMpOBKaA U JJOKA3aTEIbCTBO TEOPEM;

— peleHue 3axad B COOTBETCTBUM C COJEPKAHMEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3aenos. U np.

IIpuMepHas TeMaTH4YecKasi ¥ TEPMUHOJIOTHYECKAA JTEKCUKA

IIpumepnvle cnosa u crosocouemanus

AKcHoOMa mapajuleNIbHbIX MNPSAMBIX, OUCCEKTPUCHI, BBICOTHI TPEYIrOJbHUKA,
U3MEpPEHHEe, JIyd, MacluTaOHas JIMHEWKa, MEIHWaHbl, OTPE30K, NapaljiesIbHbIE
npsiMble, IEPBBIN (BTOPOM, TPETUH) NPU3HAK PAaBEHCTBA TPEYTOJIbHUKOB, IPU3HAKH
NApALIEIBHOCTH JBYX MPSAMBIX, IEPHEHAMKYJSAPHBIE IIPsIMbIE, IIOCTPOCHHUE
TPEYTOJIbHUKA II0 TPEM 3JIEMEHTaM, IpsMas, INPSMOYTOJIbHBIE TPEYTOJIbHUKH,
COOTHOIIICHHsI MEXJy CTOPOHAMH M YIVIAMHM TPEyTOJIbHUKA, CpPaBHEHHUE, CyMMa
YIJIOB TPEYTOJIbHHUKA, TPEYTOJIbHUK, YTOJI.

IIpumepnvie ghpa3zvl

UYepes 11t00bI€ ABE TOYKH MOYKHO IMPOBECTU MPSIMYIO, HO TOJIBKO OJHY.

A naueptwi(a) mpsmyro 1 orMmeTwi(a) Ha Hei Touku A u B. Ceituac ¢
MOMOIILI0 MacIITaOHOU TMHEeWKHU 1 oTMeuy Touku C u D Tak, 4ToObl Touka B Oblia
cepenunoi orpeska AC, a touka D — cepennnoii orpeska BC.

CHauana Mbl HauepTuM npsamyro AB. IloTtom npu momomu MacmTaOHOU
JIMHEWKN OTMEPHUM Ha 3TOM npsiMoi Touky C — takyto, uto AC=2 cMm. Janpuie Msl
ONPENIEIINM, CKOJIBKO TAKMX TOYEK MOKHO OTMETUTH Ha npsimoit AB.

IIpumepnvie 6160001

I'eomeTpuss — 3TO OHA M3 cambIX ApeBHUX HayK. OHa BO3HHKIA €IIE J0
Hameil appl. CIOBO «reoMeTpus» B IIEPEBOJAE C IPEUYECKOro sA3bIKAa O3HAYaAeT
«3emsieMepue». Takoe HazBaHHME OOBSACHSAETCS TEM, YTO 3apOKICHHE T€OMETPHUH
ObUIO CBS3aHO C Pa3HbIMU M3MEPUTENBHBIMU paboTaMu. DTU pabOThl BBHITOJHSIIH
IIPU Pa3METKE 3€MEJIbHBIX YYaCTKOB, IIPOBEAEHUN 10POT, CTPOUTEIBCTBE 31aHUN U
JIPYTUX COOpYKEHUM. B pe3ynbpTare Takon AeATEIbHOCTH NOSBWINCH U ITOCTEIIEHHO
HAKaIUIMBAJINCh Pa3HbIE IIPAaBWJIA, KOTOPBIE CBS3aHBI C TI'E€OMETPUYECKUMU
U3MEPEHUSIMU U MOCTPOCHUSIMU. TakuM oOpa3om, reOMeTpusi BO3HUKIIA HA OCHOBE
MPaKTUYECKON JEeATeNbHOCTU Jroje. B nmanpHeliieM oHa copMmupoBaniach Kak
CaMOCTOSITENIbHAsI HAayKa. JTa HayKa 3aHMMAETCAd W3YyYEHUEM T'€OMETPUYECKUX
duryp.

VYron — 3To reomerpudeckas purypa. OHa COCTOUT U3 TOUKH U JABYX JIyUeH,
UCXOSIINX U3 3TON TOYKHU. JIyunm — 3TO CTOpOHBI yIUIa, a uX olliee Hayajo — 3TO
BEPILMHA.

Cpenu mpeaMeToB, KOTOPBIE HAaC OKPY>KAKOT, MHOTO OJAMHAKOBBIX. Y HHUX
oauHakoBas (opma, OAMHAKOBbIE pa3Mmepbl. Hampumep, 1aBa OAMHAKOBBIX
KapaHaaua, 1Be OJMHAKOBBIE TETPAJIH, JBAa ONMHAKOBBIX 3epKasia. B reomerpun nse
(burypsl, KOTOpbIE UMEIOT OAMHAKOBYIO ()OPMY U OIMHAKOBBIE pa3Mephl, HA3bIBAIOT
paBHBIMHU.

JIns wW3MepeHusT OTPE3KOB M HAXOXKACHUS PACCTOSIHUM HAa NPAKTHKE
WCIIOJB3YIOT PpAa3JIUMYHbIE E€IWHMIBI H3MepeHuid. MeTp — 3TO cTaHIapTHasd
MEXAyHapoaHas equHuia usMepenus. B onnom merpe 100 cantumerpoB. B ogqHOM
cantumerpe 10 wmwmumerpoB. Ilpu u3MepeHun HEOONBIIUX PACCTOSHUM,
HaIpuMep, MKy TOYKaMU Ha JUCTe OyMaru, 3a €IMHUILY U3MEPEHUS] IPUHUMAIOT
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CAaHTUMETP WJIM MUJLUTUMETp. PaccTosiHne MeXly MpeIMETaMU B KOMHATE U3MEPSIOT
B MeTpax. PaccTosiHue MexXy HaCEIEHHBIMU IMMyHKTAMU U3MEPSIOT B KMJIOMETPAX.
Hcnone3ytoTea U Ipyrue eAuHUIbl u3MepeHus. Hanpumep, neuumerp, Mopckas
MUJIA.

OtMmeTuM J1IOOBIE TPU TOYKH, KOTOpPBIE HE JIiekKaT Ha OJHON MPSIMOil.
CoennauM ux oTpeskamu. [lomydnm reomeTpudeckyro Gurypy. 3To TpEyroJbHHUK.
Tpu OTMEUEHHBIE TOUYKU — 3TO BEpIIMHBI. OTPE3KU — 3TO CTOPOHBI TPEYTOJbHUKA.
CymMma JIMH TpEX CTOPOH TPEYrOJbHHKA HAa3bIBAa€TCA €ro mnepumerpom. JlBa
TPEYTrOJbHUKA MOYKHO Ha3BaTh pAaBHBIMHU, €CIA HMX MOXHO COBMECTHUTH
HajokeHueM. KaxkIIpIil U3 3TUX TPEYTrOJIbHUKOB MOYKHO HAJOKUTh HA APYTOMl TaK,
YTO OHU TOJIHOCTBKO COBMECTSTCS. JTO 3HAYUT, YTO IONAPHO COBMECTATCS HX
BEPILIMHBI U CTOPOHBL. TaK»X e MOMapHO COBMECTATCS U YTJIbl 3TUX TPEYTOJIbHUKOB.
COOTBETCTBEHHO, €CJIM JIBa TPEYTOJIbHUKA PABHBI, TO JIEMEHTHI (YTJIbl U CTOPOHBI)
OJIHOTO TPEYroJIbHUKAa PaBHBI JJIEMEHTaM JAPYroro TpEeyrojbHUKA. 3HAYUT,
PaBEHCTBO JBYX TpPEYTrOJIbHUKOB MOXXHO YCTAHOBUTh, HE HAaKJIaJbIBas OJIUH
TPEYTOJBHUK Ha JPYTroil, a TOJbKO CPaBHUBASI HEKOTOPHIEC UX AJIEMEHTHI.

B wmarematuke Kaxkgoe YTBEpPXKICHHE, CIPaBEMJIUBOCTH  KOTOPOIO
YCTAHABIIMBAETCS MIPU MOMOIIM PACCYX IACHHM, HA3bIBAIOT T€OpEeMOl. Paccyxnenus
HAa3BIBAIOTCS JOKA3aTEIILCTBOM TEOPEMBI.

8 KIIACC
(4-ii rox o6yuenns na yposae 000) 1°

UeThIpE€XYTOJIbHUKN

Teopema Paneca u Teopema 0 MPOMOPIIMOHATLHBIX OTPE3Kax, MO J00HbIE
TPEYTOJIbHUKU

[Inomans. Haxoxaenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHBIX
¢buryp. [Inomaan mogoOHBIX GUryp

Teopema ITudaropa u Hayana TPUrOHOMETPUU

O06o00uIeHue 1 cucTeMaTu3alysa U3y4eHHOT0 MaTepualia

Ilpumepnsie 6uodvl deamenbHoCmMU 00YUAIOULUXCA'

— KOMMEHTHUpOBaHHE (pa3bsiCHEHUE) 3HAYCHUS OCBAaMBACMBIX TMOHITHUH;
dbopmyIMpOBaHUE ONIPEICTICHUIT;

— n300pakeHue U pacrio3HaBaHKWE U3y4aeMbIX (PUTYp Ha UYepTEkKaXx;

— (OpMYIMPOBKA U TI0KA3ATEIBCTBO TEOPEM;

— pelleHue 3aJad B COOTBETCTBUM C COJIEP’KAaHHEM OCBAaMBAEMBIX
TeMaTUYECKUX pasznenos. U np.

IIpuMepHas TeMaTH4ecKasi 1 TEPMUHOJIOTHYECKAA JTEKCUKA

IIpumepnvle cnosa u cnosocouemanus

BepmmHbl  1OMaHOM, 3BEHbS JIOMAaHOM, KBaJpaT, MHOTI'OYTOJbHHKH,
OTpeJieieHHe  MOAOOHBIX  TPEYrOJLHUKOB,  MapajuiesiorpaMM,  IUIOIIA/b
(MHOTOYTOJIbHMKA, TapajuiesiorpaMMa, TpPEyrojbHUKA, Tpamnenuu), MoJA00HbIe
TPEYTOJbHUKH, TPU3HAKK TMOJ00MS TPEYroJbHUKOB, MPSIMOYTOJIbHUK, POMO,

16 I/I3yquHe TEMATUYCCKOro pasjaciia «YTiel B OKPYKHOCTH. BnucanHble M OIIMCaHHBIE YCTBIPEXYT'OJIbHUKH.
KacarenpHble kK OKpyXHOCTH. Kacanue okpy)XHOCTEH» mpeaycMaTpuBaeTcs Ha 5-oM roj o0ydenus Ha ypoBae O0O,
qTO O6CCHC‘H/IBaeT BO3MOXXHOCTH YBCJIMYCHUA yqe6H0r0 BPEMECHN Ha HM3YYCHUE MaT€puajia mo MmpeacTaBJICHHBIM
TEMATUICCKUM pa3JeliaM.
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CMEXHBIE OTPE3KH, COOTHOLIECHUS MEXJy CTOPOHAMHU U yIVIAMH MPAMOYTOJIBHOIO
TpPEYroJIbHHUKA, TeopeMa, TeopeMa [Tudaropa, Tpanenus, 4eTbIpEXYTrONbHUKH.

Ipumepnvie ghpa3zvl

MpI1 3HaeM, 4TO epUMETp napajiesorpaMmma paseH 48 cm. Ham Hy»XHO HailTH
CTOPOHBI MapajyiesaorpaMMa, eciau 1) ogHa ctopoHa Ha 3 ¢M Oosibliie Apyro, 2)
Pa3HOCTh JBYX CTOPOH paBHA 7 cM, 3) OJTHA M3 CTOPOH B JIBa pa3a OOJIbIIE APYTOM.
bynem pemats 3agauy.

Mkl OyzaeM 10Ka3bIBaTh TEOPEMY / IPUCTYIIUM K JJOKA3aTENbCTBY TEOPEMBI /
JOKa)kKeM TeopeMy / HaM IPEJICTOUT A0Ka3aTh TEOPEMY.

Mp1 Ha3Baju NEepBbIN (BTOPOM, TPETHIA) IPU3HAK MMOI00US TPEYTOIBLHUKOB.

Mgl paccMOTpenu pUCYHOK, Ha KOTOPOM M300pak€H MHOTOYTOJIbHUK. DTOT
MHOTOYTOJIBHUK BBIITYKJIBIM, IIOTOMY YTO OH JIEKHT II0 OJHY CTOPOHY OT Ka)KIOU
IIPSAMOU, ITPOXOALIEH Yepes3 IBE €r0 COCEAHUE BEPILINHBI.

IIpumepHuvie 661600061

OTpe3kn, U3 KOTOPBIX COCTaBJICHA JIOMaHas, HA3bIBAIOTCS €€ 3BEHBSIMH.
KoHIBI 3THMX OTpe3KOB — BepumMHBI JIoMaHOW. CyMMa JUIMH BCEX 3BECHBEB
HAa3bIBACTCA JJIMHOM JIOMAHOM.

Ecnu HecMmexkHbIE 3BEHbs] 3aMKHYTOH JIOMAaHOW HE UMEIOT OOIIMX TOYEK, TO
9Ta JIOMAHas HAa3bIBAETCS MHOTOYTOJIBHUKOM. 3BEHbsS JIOMAaHOM Ha3bIBAKOTCSA
CTOPOHAaMHM MHOTOYTOJIbHUKA. [[MMHA JIOMaHOW Ha3bIBAETCA NEPUMETPOM
MHOI'OYT'OJIbHUKA.

JIBe BEpIIMHBI MHOIOYIOJIbHMKA, IIPUHAIJICKAIIUE OJHOM CTOpPOHE,
Ha3bIBAIOTCS cOCEAHUMHU. OTPE30K, KOTOPBIM COEIUHSET ABE JHOObIE HECOCEIHUE
BEPUIMHBI — 3TO AUArOHajlb MHOTOYT'OJIbHHKA.

JIro60#1 MHOTOYTOBHUK pa3JiessieT IOCKOCTh Ha ABe yacTH. OHa 4acThb —
3TO BHYTPEHHSs1 00JacTh MHOTOYTOJIbHUKA, @ IpyTrasi — BHELIHSS.

MHOroyronbHUK Ha3bIBa€TCs BBIMYKJIBIM, €CJIA OH JIEKHUT IO OJHY CTOPOHY
OT KaXXIOM NPsIMOM, MPOXOASIIEH Yepe3 ABE €r0 COCETHUE BEPILIUHBI.

Kaxnplii 4eThIpEXyroJIbHUK UMEET 4 BEPIUMHBI, 4 CTOPOHBI U 2 THATOHAJIN.
JIBe HECMEKHBIE CTOPOHBI YETHIPEXYTOJIBHUKA HA3BIBAKOTCS TPOTUBOIOJIOKHBIMHU.
/IBe  BepmMHBI, HE  SABISIIONIMECS  COCEIHHMH, TOXKE  HA3bIBAIOTCS
MPOTUBOIONOKHBIMU. YeThIPEXYTOJbHUKH OBIBAIOT BBIMYKIIBIE U HEBBIMYKIIbIE.
Kaxnas pguaroHanb BBITYKIOTO YETBIPEXYTOJIBHUKA pA3LENsET €ro Ha JBa
TpeyrosbHuKa. OJHAa W3 JUAroHajgedl HEBBITYKJIOIO YETHIPEXYTOJbHUKA TaKKe
pa3zeiseT ero Ha JBa TPEyTrOJbHUKA.

[TapannenorpaMM — 3TO YETBIPEXYTOJBHUK, Y KOTOPOTO MPOTHUBOIIOIOKHbIE
CTOPOHBI IIONAPHO MNapaJuieiabHbl. B mapamienorpaMme INPOTUBOIIOJIOKHBIE
CTOpPOHBI PaBHBI U MPOTUBOIOJIOKHBIE YTy paBHbI. JlMaroHaiau napajuienorpamma
TOYKOH IIEPECEUEHHUs] IEIIATCS TOMOJIAM.

Tpaneuus — 3T0 4ETBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI NTapaJlIEIIbHbL,
a JB€ Jpyrue He mnapajuienpHbl. [lapamienbHble CTOPOHBI Tpanenuud — 3TO €€
OCHOBAaHMsI, a JIB€ APYTrHe CTOPOHBI Ha3bIBatoTCs OOKOBbIMU. Tparenus Ha3bIBaeTCs
paBHOOEAPEHHOM, eciu €€ OOKOBBbIE CTOPOHBI paBHBI. Tpamnenusi, OJUH U3 YIJIOB
KOTOPOU IPSIMOM, HAa3bIBAECTCS MPSIMOYTOJIBHOM.
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PaBHbBIE TIPSIMOYTOJIEHUKA UMEIOT paBHBIC IUIOMAAN. EcIM MHOTOYTOJBHUK
COCTABJICH W3 HECKOJIBKHX MHOTOYTOJBHHUKOB, TO €ro IUIONIaJh paBHA CYMMeE
IJIOMAJeH ATHUX MHOTOYTOJbHUKOB. I[Llmommamb KBagpaTa paBHA KBajpaTy €ro
CTOPOHBI.

[Tnomans mpsIMOYTOJIbHUKA paBHA MPOU3BEICHUIO €T0 CMEKHBIX CTOPOH.

Ecnu xBagpaT ogHOM CTOPOHBI TPEYTOJIBHUKA PABEH CYMME KBaJIPaTOB JABYX
JIPYTUX CTOPOH, TO TPEYTOIBHUK MPSIMOYTOILHBIN. ITO TeOpeMa, 00OpaTHasi TeopeMe
[Tudaropa.

Ecnu nBa yria oHOTO TpEyroibHHKA COOTBETCTBEHHO PaBHBI IBYM yTIiam
JIpyroro, TO TaKWe TPEYTOJbHHUKH TOJOOHBI. DTO TEpPBBIA TpPHU3HAK TOM00Us
TPEYTOJIHHHUKOB.

Ecnmu nBe CTOpOHBI OJHOTO TPEYTrOJbHHKA MPOMOPIHUOHAIBHEI JBYM
CTOpPOHAM JIPYTroro TPEYyroJbHUKA U YTIIbI, 3aKITI0YEHHBIE MEXKYy STUMU CTOPOHAMU
paBHBI, TO TaKW€ TPEYTOJBHUKHA TIOMOOHBI. ODTO BTOPOH MPHU3HAK IOAO0OHS
TPEYTOJIbHUKOB.

Ecnau cTopoHBI OHOTO TpeyrojbHUKA MPOMOPIHOHATIBHEI TPEM CTOPOHAM
JIPYroro, TO TaKWe TPEYTOJbHUKH TMOJOOHBI. DJTO TPETHH MPHU3HAK IMOJA00HS
TPEYTOJIBHUKOB.

9 KUJIACC
(5-i1 rox 00y4enust na yposue 000) Y’

VYTIbl B OKPY>KHOCTH. BrincanHble ¥ ONTUCAaHHBIE YEThIPEXYTOIbHUKH.
Kacarenbnbie k okpykHOCTH. KacaHue okpykHOCTEH

Tpuronometpus. TeopeMbl KOCHHYCOB U CUHYCOB. PerieHne TpeyroibHUKOB

[TpeoOpazoBanme momoouss. MeTpruueckue COOTHOIICHHS B OKPY>KHOCTH

BekTopsl

O06o0011IeHue ¥ cucTeMaTH3alys U3y4YeHHOTO MaTepHraia

Ilpumepnwie 6uodvl deamenbHOCMU 00YUAIOUUXCA'

— (GOpMYJTUPOBAHKWE OINPEACICHUA W WUIIOCTPUPOBAHUE OCBAaUBACMBIX
TIOHSTHUM;

— (OpMyITUPOBKA U IOKA3aTEIHCTBO TEOPEM;

— BbIBeZICHUE (OPMYIT;

— pelieHue TEeOMETPUYECKUX 3aJad B COOTBETCTBHHM C COJICPKaHHUEM
OCBaMBaEMbIX TEMAaTHYECKHUX pa3aenoB. U ap.

IIpumepHas TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepnvie cnosa u crosocovemanusi

buccektpuca, BekTOp (HEKOJUTMHEAPHBIM BEKTOp), KacaTelbHas K
OKPY>XHOCTH, KOOPJMHATHI BEKTOpa, KOAI(PPUIMEHTHI pPa3IOXKECHUS, METOJ
KOOpPJIMHAT, OKPY>KHOCThH (BIHCaHHAs, OMHUCAHHAs), TMPUMEHEHUE BEKTOPOB K
pEIICHHIO 3a/1ay, MPOCTEHIINE 3a7]a4i B KOOpJAUHATAX, CUHYC (KOCHHYC, TaHTEHC,
KOTaHTCHC) VIJIa, pPaauyC, CKaJsIpHOE IPOM3BEICHUE BEKTOPOB, CIIOKCHHEC
(BBIUMTAHNE) BEKTOPOB, COOTHOIICHHS MEK/Ty CTOPOHAMH U YTJIAMH TPEYTOJIbHHKA,

" Nsyuenune TemaTudeckux pasjenoB «JleKapToBbl KOOPAMHATHI HA MIIOCKOCTUY», «IIpaBUsIbHBIE MHOTOYTOJILHUKH.
JlnHa OKpY)KHOCTH M IJIOIIAAb Kpyra. Beraucienue ruiomniaeii», «{BmkeHHs IOCKOCTHY MPeNyCMaTpUBaeTCs Ha
6-oM roj 00y4enust Ha ypoHe OOO, 4To obecreunBaeT BO3MOKHOCTh YBEINYEHHS Y4e0HOTO BPEMEHH Ha U3yUYCHHUE
Marepuaa Mo IpeJCTaBIeHHbBIM TEMAaTHIECKUM pa3JieliaM.
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CpelHssl JUHUS Tpaneuuu, TOYKa KacaHusi, yriibl (LIEHTpaJibHblE, BIHCAHHbBIE),
YMHOXXEHHE BEKTOpAa HaA YHCIIO, YPAaBHEHHME, YETHIPE 3aMEYaTEbHBIE TOYKHU
TPEYTOJIbHUKA.

Ipumepnvie ghpa3zvl

Mgl 10Ka3anu, 4To IpsMasi U OKPY>KHOCTh MOTYT UMETh OJIHY WJIH JBE 0011I1e
TOYKH U MOTYT HE UMETh HU OJHOM OOIIeH TOUKH.

JlokaxkeM TeopeMy O CBOWMCTBE KacaTeIbHOM K OKPYKHOCTH (O cpeaHen
JIUHUU TPATICLIUH ).

Teneps MBI OyZieM JOKa3bIBaThb TEOpPEMY, OOpATHYIO TEOpEME O CBOMCTBE
KacaTeIbHON — MPU3HAK KacaTeJIbHOM.

Ham mpencrouT nokas3aTh, 4TO MEPHEHAUKYJSIP, TPOBEAEHHBIN U3 KaKOM-
HUOY/Ib TOYKU OKPYKHOCTHU K JUAMETPY, — 3TO CpPEeIHEE MPONOPLUOHATBHOE IS
OTPE3KOB, HA KOTOPbIE OCHOBAHUE IEPIICHAUKYIIAPA ACIIUT TUAMETD.

IIpumepHuvie 661600061

Ecnm paccrosHMe OT IEHTpa OKpPYXHOCTH IO NPSIMOM PaBHO pAIAYCy
OKPYHOCTH, TO TIpsIMasi U OKPYKHOCTb UMEIOT TOJIBKO OJIHY 0011yt TouKy. Eciu
pPAcCTOSIHME OT UEHTPA OKPY>KHOCTH JI0 IPSIMOM OOJIbIIE pajnyca OKPYKHOCTH, TO
npsiMasi U OKPY>KHOCTh HE UMEIOT OOIIMX TOYEK.

[Ipsimas, nMeromasi ¢ OKPYKHOCTb. TOJNBKO OJIHY OOLIYIO TOUKY, HAa3bIBAETCS
KacaTeabHOM K OKpY)KHOCTHU. VX 00111251 TOUKa Ha3bIBA€TCSI TOUKOM KaCaHUsI IPSMON
U OKPYKHOCTH.

KacarenbHast K OKpY>KHOCTH NEPIICHIUKYIISIPHA K PaINyCy, IPOBEAEHHOMY B
TOYKY KacCaHUSI.

OTpe3ku KacaTelabHBIX K OKPYXHOCTH, IPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbl. OHU COCTABJISIFOT PaBHBIE YIJIbI C MPSIMOM, IPOXOASILIEH Yepe3 3Ty TOUKY U
LIEHTP OKPY>KHOCTH.

Ecnu npsmas mpoxoauT yepe3 KOHEI painyca, JIEKAIIUN HA OKPYKHOCTH, U
MEPIEHINKYJIIPHA K 3TOMY PagnuyCy, TO OHA SIBJIAETCS KACATENBHOM.

Jlyra Ha3bIBAETCS IOIYOKPYKHOCTBIO, €CIM OTPE30K, COCAUHSAIOIIMN €€
KOHIIBL, SIBJISIETCS JUAMETPOM OKPYKHOCTH.

Brincanublii yrosn uaMepsieTcsi NOJOBUHOW IyTH, HA KOTOPYIO OH OIUPAETCH.

Kaxnasa Touka OucCeKTpucy HEpa3BEPHYTOTO yIJia paBHOYJAjleHa OT €ro
ctopoH. OOpaTHO: KaXk/Jas TOYKa, JiexKalash BHyTpU yrila U paBHOYAAJIEHHAs OT
CTOPOH yTJla, JIEKUT Ha ero OUCCEKTPHCE.

OTpe30K, U1l KOTOPOro YKa3aHo, Kakasi U3 €ro rpaHUYHbIX TOYEK CUUTAETCS
HayaJioM, a KaKasi — KOHLOM, Ha3bIBAETCSI HAIIPABJIEHHBIM OTPE3KOM, UIIK BEKTOPOM.
BekTopel MOIyT HCIONB30BaTbCA Ui PELICHUS TE€OMETPUYECKUX 3a7ad u
JI0Ka3aTEIbCTBA TEOPEM.

Cpennsis JTUHHUS TpamnelUM — 3TO OTPE30K, COCIAMHSIONIMNA CepeluHbl e
OO0KOBBIX CTOpOH. CpeHsis JMHUS Tparelunuy napauieibHa OCHOBAaHUSIM U paBHA UX
IOy CYMME.

Ha miockoctu 110001 BEKTOp MOKHO Pas3joXUTh MO JABYM JaHHBIM
HEKOJUIMHEApHbIM  BekTopaM. KoadduuMeHTbl  pa3ioKeHHss MpU  ITOM
ONPEIENSIOTCA €AUHCTBEHHBIM 00pa3oM.
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10 KJTACC
(6-if ron o0yuenusi Ha yposae O0Q)

JlexkapTOBbI KOOPAWHATHI Ha MIIOCKOCTH

[IpaBunbHBIE MHOTOYTOJILHUKH. J{JTMHA OKPYXKHOCTH M TIJIOMIAIL KPyTa.
Brruncnenue miomanein

JIBH>KEeHUSI TIITIOCKOCTH

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AINS U3YUYEHHOTO MaTepHaals

Ilpumepnunie 6uodvl deamebHOCIMU 00YUAIOULUXCA '

— ¢hopMyIUpPOBAHKE ONIPEICIICHU;

— GOpMyIUPOBKA U I0KA3aTEIBCTBO TEOPEM;

— BbIBeZIcHUE (POPMYIT M UX UCIIOJIb30BAHUE JJI BBIYUCIICHH;

— “300pakeHNe U pacro3HaBaHUe HA PUCYHKaxX MPHU3MBbI, Mapajieenume/a,
UUJIMHAPA, Tapa u ap.;

— peIIeHHe TEeOMETPUYECKHX 3a7ad B COOTBETCTBHHM C COJAEp)KaHHEM
OCBaMBAaE€MbIX TEMAaTHYECKHUX pa3aenoB. U ap.

IlpumepHasi TeMaTHYeCKAasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnosa u crosocouemanuisi

BrITyKITBIi MHOTOYTOJIBHHK, TPaTyCHAs Mepa AyTH, JJTHHA OKPYKHOCTH, TyTa
CEKTOpa, KPYTrOBOW CErMEHT, MHOTOTPaHHUKH, OTOOpaKEHHE TUIOCKOCTH Ha ceOsl,
napauIeTbHBIA TIEPEHOC, TUIOIMIAIL KPyTa, IIOMAaah KPYyTOBOTO CEKTOPA, IIIOIIAIh
PaBHOOEAPEHHOTO  TPEYroJbHUKA, TMOBOPOT, MPABUIBHBIII MHOTOYTOJBHUK,
CTEpEOMETpHS, Tella U TOBEPXHOCTH BpAIlICHHUS, XOP/a.

IIpumepHvie gppazwvi

[Ipumepsl MpPaBUIBHBIX MHOTOYTOJIBHUKOB — 9TO PaBHOCTOPOHHHIA
TPEYTOJIbHHUK U KBaJIparT.

S mory nmokazaTh, 4TO CEpEAMHHBIC TMEPHNEHAUKYJSIPHI K JIOOBIM JBYM
CTOpPOHAM IPABHJILHOTO MHOTOYTOJIbHUKA THOO TIEpPEeCceKaroTcsl, TMO0 COBMAAIOT.

A nokazain(a), 4To MpsIMbIE, COJIepIKAIUE OMCCEKTPUCHI JIFOOBIX JIBYX YIJIOB
PaBUILHOTO NPSAMOYTOJIBHUKA, TUOO MEPECEKar0TCs, INOO COBMAIAIOT.

51 mory chopmynarpoBaTh U J10Ka3aTh TEOpeMy 00 OKPY>KHOCTH, OMMCAHHOU
OKOJIO MTPaBMJIBHOTO MHOTOYTOJIHbHHKA.

S mMory chopmMyIHpoOBaTh U 10Ka3aTh TEOpEMy 00 OKPYKHOCTH, BIIMCAHHOW B
MIPaBUJIBLHBIM MHOTOYTOJLHUK.

S mory BwiBecTH (BbIBEN, Oyay BBIBOAUTH) (POPMYIy i BBIYMCICHUS
IO TPABUIILHOTO MHOTOYTOJIBHUKA Yepe3 €ro MePUMETp U pajuycC BIIMCAHHON
OKPY>KHOCTH.

S mory BeIBeCTH (BBIBEIN, OYTy BBIBOJIUTH) (DOPMYITY JIJIsi BEIYUCICHUS JITUHBI
OKPY>KHOCTH.

51 Mory OOBSCHUTH, YTO TaKOE KPYTOBOW CEKTOP U BBIBECTH (HOPMYITY IS
BBIUMCIICHHS TIOMIAN KPYTOBOTO CEKTOpA.

IIpumepHuie 66160001

18 [peycmarpuBaeTcs IOBTOPEHHE 3IEMEHTOB COJIEPAKaHUs YUeOHOM IMCIMIUIMHEBI, OCcBaMBaBIuerocs Ha 1 — 5 rogax
obyuenus Ha ypoBHe OOO. [lonyckaercs pacnpeneieHe JAHHOTO MaTepyalia o COOTBETCTBYIOIINM TEMATHUESCKUM
paszesiam, OCBaMBaeMbIM Ha 6-0M rory o0yueHus Ha yposHe OOO.
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[IpaBUIIBHBII MHOTOYTOJIBHUK — 3TO BBIIYKJIbIII MHOTOYT'OJIBHUK. Y HETO BCE
YIJIBl PABHBI U BCE CTOPOHBI paBHBI. OKOJIO MPaBUIILHOTO MHOTOYTOJIBHUKA MOKHO
OMHCaTh OKPYXXHOCTh, M TIPUTOM TOJBKO OJHY. B 1m000# mpaBUILHBIN
MHOT'OYTOJIbHUK MOKHO BIIUCATh OKPY>KHOCTh, U IPUTOM TOJILKO OJTHY .

KpyroBoii cerMeHT — 3T0 yacTh Kpyra. OHa orpaHu4eHa Ayroil OKpyHOCTH
Y XOPJIOW, COCIMHSIONIEN KOHIBI 3TOW ayru. Ecnu rpagycHas mepa Ayru MEHbIIE
180 rpaaycos, TO IJIOMIAlb CETMEHTA MOKHO HAWTH, BIYUTAS U3 IIOLIAU CEKTOPa
IJIOIIAAL PaBHOOEAPEHHOTO TPEYTOJbHUKA, CTOPOHAMU KOTOPOTO SBIISIIOTCS JBa
paauyca u XopJia CETMEHTA.

KpyroBoii cektop — 310 wacte kpyra. OHa orpaHudeHa AYrod u AByMs
paguycaMH, COCIMHSIOIIMMHU KOHIBI AYTM C LEHTpoM Kpyra. Jlyra, xoTtopas
OTPaHUYMBAET CEKTOP, HA3bIBAETCS YyTOM CEKTOPA.

MpbI OpUnuiv K BEIBOAY O TOM, YTO OCEBasi CHMMETPHSI — 3TO OTOOpakeHHe
IJIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOW CHUMMETPUU — 3TO OTOOPaKEHHE IUIOCKOCTH Ha
ce0s1, KOTOPOE COXPAHSET PACCTOSIHUS MEXITY TOUKaAMHU.

CrepeomeTpust — 3T0 pazzen reomeTpun. B HEM n3yuarorcs cBoiicTBa (uryp
B IIpocTpaHcTBe. CIOBO «CTEPEOMETPUS» MPOUCXOAUT OT IPEUECKUX CIIOB «CTEPEO»
u «metrpeoy. «Ctepeoy» — 3TO 3HAYUT OOBEMHBIN, TPOCTPAHCTBEHHBIN, 4 METPEO —
U3MEPSTH.

[Tapannenenunen — 3TO YETHIPEXYrojbHas npu3sMa. EE ocHOBaHUS —
napasuiesiorpammel. Bee mects rpaneil mapasienenumnea — 3To NapauiesiorpaMMBl.
Ecnu mapamnenenunesn npsiMoi, To €CTh €ro 00KOBbIe pEOpa MeprneHUKYISPHBI K
IJIOCKOCTSIM OCHOBaHUM, TO OOKOBBIE TpaHH — MPAMOYTOJbHUKH. Eciu ke u
OCHOBAHHUSMH TMPAMOr0 MapajyieenuIiea CIyKaT NpsIMOYTOJIbHUKH, TO 3TOT
napasuielienunes — NpsIMOyToJibHbIN. /[[naronanu napasienorpaMmma nepeceKkaroTcs.
Toukoil TiepeceyeHrsi OHU JEATCS momnoyiaM. Takoe e CBOWCTBO y JUaroHalieu
napajulelIeNMNeaa: YeThbIpe JUArOHAIN Napajuleieluneaa NepeceKkaroTcsl B OJHON
TOYKE U JCIATCSA 3TOM TOUYKOH ITOIIOJIaM.

Copepxanue yueOHOro npeamera « BeposiTHOCTb M CTATUCTHKA»
7 KIIACC
(3-i1 rox 00y4enust na yposue 000) °

[IpencraBinenune qaHHBIX

OnucarenbHasi CTaTUCTHKA

CnyyaiiHasg U3MEHUYHBOCTh

Brenenue B Teopuro rpadon

BeposiTHOCTB 1 yacTOTa CIly4aiilHOTO COOBITHUS

O060061eHre U cucTeMaTU3alus U3y4eHHOTO MaTepuana

IlIpumepnoie 6uovl dessmerbHOCHU 00YHAIOUIUXCA '

— KOMMEHTUPOBAaHUE NIPEACTOAIIMNX IEUCTBUM;

19 Coxpansercs comepxanne u 00bEM MaTepuana, mpeacTapieHHoro B mpumeproii OOIl — mis TpeThero roja
obyuenuss Ha yposHe OOO. B cnyuae HE0OX0AUMOCTH, OOYCIOBISHHOW WHIWBUIYaTbHBIMH OCOOCHHOCTSIMH H
BO3MOXHOCTSIMH O6y‘laIOH_U/IXCH C HApYHICHUAMU ClIyXa, U3YUYCHHUE MPOTrpaMMHOI0 mMar€puajia 1mo TEMaTHIYCCKOMY
pa3zeny «BeposaTHOCTE 1 9acTOTa CITy4aifHOro COOBITHS» MOXKET OBITh OPIaHN30BaHO HA YETBEPTOM IOy 0OyUEHHS
Ha ypoBHe OOO.
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— U3BJIeYCHUE HH(POpMAITUHN/TaHHBIX;
— (popMyITUpOBaHUE IIEMOYEK JOTMUECKUX PACCYKIACHUM U Ap.
IlpumepHasi TeMaTHYeCKAasi U TEPMUHOJIOTHYECKAS JTEKCHKA
IIpumepHnvie cnoea u crosocouemanuisl
Huarpamma (cronbukoBasi (cronOuatasi), Kpyrosas), rpaduk, TabmuIa,
onucaTeNbHas CTaTHCTHKA, cpeaHee apupMeTHuecKkoe, MeauaHa, pazMmax, rpad,
BEpIlIMHA, pedpo, CTENeHb BEPIIUHBI, 00X0J rpada (3HIEpoB MyTh), CIydYalHBIN
AKCTIIEPUMEHT (OMBIT), CIy4aiHOE COOBITHE.
8 KIIACC
(4-ii rox o6yuenus na yposae 000)?°
[ToBTOpEHUE
OnucarenpHasi cTaTUCTHKA. PaccenBaHue TaHHBIX
MHoxecTBa
BeposiTHOCTB CitydyaiiHOTO COOBITHS
O6o00uIeHne ¥ cucTeMaTu3alrs U3y4eHHOTO MaTepualia
Ilpumepnsie 6uodvl deamenrbHoCIMU 00YUAIOULUXCA'
— KOMMEHTUPOBAHUE MPEACTOSAIIMUX JACUCTBAN;
— U3BJIeYeHUE UH(POPMALIK/ JaHHBIX;
— (GOpMyYIMPOBAHKE LIETIOYEK JOTUYECKUX PACCYKIACHUH U JIp.
IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA
IIpumepHuie cnosa u crosocouemanus
Jucnepcusi, MHOXKECTBO, 3JIEMEHT MHOKECTBA, ITOJAMHOYKECTBO, ONEPALUU
HaJ MHOXKeCTBaMU (00beIMHEHHE, IEpECEUCHHE, JOIIOIIHEHUE), IEPEMECTUTEIBHOE
CBOMCTBO, COYETATEJIBbHOE CBOMCTBO, PACIPEIACIUTEIIBHOE CBOMCTBO, CBOMCTBO
BKJIFOUEHMS], CTAHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB, CIydalHbIE COOBITHS,
BEPOSITHOCTHU COOBITUM, CITy4alHBIN BHIOOD.
9 KUIIACC
(5-i1 rox 00y4enust Ha yposae 000) %
IToBTOpEHHE
Brenenue B Teopuro rpadon
Crnyyaiinbie cOOBITHS
DneMeHTbl KOMOMHATOPUKH
O6001IeHne ¥ cucTeMaTH3alys U3y4YeHHOTO MaTepuralia
Ilpumepnusie 6uodvl deamebHoOCMU 00YUAIOULUXCA '
— KOMMEHTHUPOBAHUE MPEACTOSAINUX ICHCTBUM;
— U3BIIeUeHUE NHHOPMAITIH/ JaHHBIX;
— GhOpMyITUPOBAHKE HIETIOYEK JOTUIECKUX PACCYKIACHUMN U JIp.
IIpumepHas TeMaTHYeCKAasi U TEPMUHOJIOTUYECKAS JTEKCHKA
IIpumepHnuie cnoea u crosocouemanuisi

2 Y3yueHne TeMaTHYeCKuX paszienoB «Bsenenue B Teopuio rpadosy, « CiydaiiHble COOBITH» IPeLyCMaTpPUBAETCS
Ha 5-oM roj oOydeHus Ha ypoHe OOO, uro obecmeunmBaeT BO3MOJKHOCTh YBEIMYCHHS y4eOHOTO BpEMEHHM Ha
N3Y4YCHHUE MaTcpuaa o npe€aCTaBJICHHBIM TEMATUYCCKUM pa3aciaM.

2l M3yueHue TemaTHdecKuX pasfieloB «leoMeTpuueckas BepoOSTHOCT», «Mcnbitanus Beprymin», «CiyuaiiHas
BEITMUMHA» TpeaycMaTpuBaeTcs Ha 6-om rox oOydeHus Ha ypoBHe OOQO, 4ro oOecrnmeyuBacT BO3MOXKHOCTH
YBEIMYEHHUS y4eOHOTO BpeMEHH Ha U3yUYeHHE MaTepuaa 1o NpeACTaBICHHBIM TEMaTHYECKUM pa3/iesiaM.
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OObeauHeHue COOBITUH, TMepeceueHre COOBITHM, HECOBMECTHBIE COOBITHS,
yCIIOBHAs BEPOATHOCTb, HAXOXICHHE BEpPOSTHOCTEH, nauarpamMma, Tpaduk,
NEPECTaHOBKH, (PaKTOpUAN, COUYETAHHE, YUCIIO COUYETaHUM, TpeyroiapHuk [lackans,
KOMOWHATOpPHKA.
10 KITACC
(6-it rox 00yuenust Ha ypoae O0O0)

IToBTOpEHHE

I'eomeTpuyeckas BEpOSTHOCTh

Ucnbiranus bepuynu

CiydaiiHas BeJIMUMHA

O060011eHre U cucTeMaTU3alus U3Yy4EHHOT0 MaTepuana

Ilpumepnuwie 6uovl deamerbHOCMU 00YUAIOULUXCA '

— KOMMEHTHPOBAaHUE NPEICTOSAIIMX JEHCTBUN;

— U3BJIeYeHUE UH(POPMALIK/ JaHHBIX;

— (GOpMYIMPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUMN U JIp.

IIpumepHasi TeMaTH4YecKasi M TEPMUHOJIOTNYECKAS JIEKCHKA

IIpumepnvle cnosa u crogocouemanus

Crny4daiiHbplii BBIOOpP, HMCHBITAHHME, YCIIEX M HEydadya, Cepusi HMCHbITaHUN
bepnymnu,  ciy4ailHas ~ BENIMYMHA, W PACIpEleleHUE  BEPOSATHOCTEH,
MaTEMaTUYeCKOe OKHUJIaHWEe, IUCHEPCHs], 3aKOH OOJbIIMX YHCEN, H3MEpEHUe
BEPOSITHOCTEN € ITOMOILBIO YACTOT.

Ilnanupyembie pe3ybTaThbl OCBOCHHUS Y4e€0OHOIO MpeaMeTa
«MaTemMaTHKa» Ha YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

PesynbTarsl 00yueHus no yueOHomy npeamery «MaTemaTtnka) B OTHOILIEHUN
BCEX MMKpPOTpyHI OOyYarolmMXcsi C HapylIEHUSMU CiIyXa, OLEHHUBAIOTCS IO
OKOHYaHHH OCHOBHOTO O0IIET0 00pa30BaHuUs U HE COMIOCTABIISIOTCS C pe3yIbTaTaMu
HOPMATUBHO Pa3BUBAIOIINUXCS CBEPCTHUKOB.

Jluunocmmuule pesynromamoi

JImuHOCTHBIE pe3ysbTaThl ocBOeHUs [IpumepHOi paboueld mporpaMmsbl Mo
matemaTtnke Ha ocHOoBe AOOII OOO (BapuaHT 2.2.2) MOCTHTalOTCS B €IMHCTBE
y4eOHOH M BOCHUTATENBHOW AESTENBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU
POCCUMCKMMHU COLUMOKYJBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBUJIaMU W HOPMAMH MOBEACHHUS M CIOCOOCTBYIOT
npoleccaM CaMOINO3HAHMS, CAaMOBOCHHUTAHMSI W caMOpa3BUTHUS, (OPMHUpPOBAHUS
BHYTPEHHEN MO3ULMU JINYHOCTH.

JImaroCcTHBIE pe3ynbTaThl ocBoeHUs [IpumepHoii paboueld mporpaMMbl MO
matemaTuke 1o BapuaHTy 2.2.2 AOOII OOO cooTBETCTBYIOT pe3yJbTaTam,
orpaxk€HHbIM BO @T'OC OO0 u OOII OOO 1o BceM HanpapJICHUSIM BOCIIUTAHMUS,
BKJIFOYAs] TPAXKIAHCKOE, NaTPUOTUYECKOE, JyXOBHO-HPABCTBEHHOE, 3CTETHYECKOE,
busnyeckoe, TPyAOBOE, IKOJIOTMUECKOE, a TAKXKE B ACIEKTE LIEHHOCTU HAYYHOTO
MO3HAHUA U aJlallTallid O0y4aroIIerocss K U3MEHSIOIIMMCS YCIOBUSIM COLIMATIBHOM
" IPUPOTHOM Cpepbl. Opnaxo JUYHOCTHBIE pe3yabTaThl
JOTIOJTHEHBI/KOHKPETU3UPOBAHBI ¢ YYETOM  0COOBIX  00Opa3oBaTeIbHBIX
MOTPEOHOCTEN 00yJarOUXCs ¢ HAPYIIEHUSIMU CITyXa.
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1. Poccuiickass rpaxaaHcKasi WJIEHTHYHOCTb — NATPUOTU3M, YBAXKEHUE K
OTteuecTByY, K MPONUIOMY M HACTOSIIEMY MHOTOHAIlMOHAJIBLHOTO Hapojaa Poccum,
YyBCTBO OTBETCTBEHHOCTH W josra mepea PoauHol, uaeHTHUKAIUS ceOs B
KayecTBe rpaxjaanuHa Poccun, o0OCO3HaHME W OUIYIIEHWE JIMYHOCTHOMU
CONPUYACTHOCTH CyIp0e poccuiickoro Hapojaa. (OCO3HaHHE ATHUYECKOU
NPUHAIEKHOCTH, 3HAHUE UCTOPUU, KYJIbTYPhI CBOETO HAPOAA, CBOETO Kpasi, OCHOB
KyJIbTYpPHOT'O Hacyeaus HapooB Poccun u yenoBedecTBa (MIEHTUYHOCTh YEJI0BEKA
C POCCHUHCKOM MHOTOHAIlMOHAJIBHOW KYyJIbTYpOW, CONPUYACTHOCTh HCTOPUHU
HApOJIOB U TOCYJIapCTB, HAXOJMBIIUXCS Ha TEPPUTOPUU COBpeMeHHOU Poccum);
WHTEPUOPHU3ALMS T'YMAaHHUCTUYECKHUX, JIEMOKPATHYECKHMX W  TPAJUIMOHHBIX
[EHHOCTEl  MHOTOHAIIMOHAJIBLHOTO  poccuiickoro  oOmiectBa.  Oco3HaHHOE,
YBOXUTEIBHOE U J0OpOKEIATeIIbHOE OTHOIIEHUE K UCTOPUH, KYJIbTYpE, PEJIUTHUH,
TpaguLUsAM, sI3bIKaM LIEHHOCTAM HapoJ0B Poccun u Hapo10B Mupa.

2. CdopMHPOBAHHOCTH IEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMECHHOMY YPOBHIO Pa3BUTUSI HAyKH W  OONIECTBEHHOW MpPaKTHUKH,
YUHUTBIBAIOIIETO COLIMAIBHOE, KYJIbTYpPHOE, SI3bIKOBOE, AYXOBHOE MHOrooOpasue
COBPEMEHHOT'O0 MHPA.

3. CyObekTHBHAs 3HAYUMOCThH OBJIAQJCHUS M HCIOJIL30BaHUS CJIOBECHOTO
(PyCCKOTo/pyCcCKOro M HallMOHAJILHOT0%2) SI3BIKA.

4. JKemanue W yMEHHMS TIOJIb30BaThCsl CIIOBECHOW peubl0 (YCTHOH W
MACbMEHHOM), B3aUMOJICIICTBOBATh CO CIBIIIAIIMMU JIFOJbMH MPU UCIIOJIb30BaHUU
YCTHOM peun Kak cpenctBa oOmeHus. lleHHOCTHO-CMBICIIOBas YCTaHOBKA Ha
MOCTOSIHHOE TI0JIb30BAHME WHJIMBUAYAIbHBIMU CIIyXOBBIMHU anmapaTaMyd Kak
BaXXHOTO YCJIOBMSI, CIIOCOOCTBYIOLIETO YCTHOM KOMMYHHMKaluu, Haubosee
MOJHOLICHHOM OpUEHTAallMM B HEPEUYEBBIX 3BYKAaX OKPYXKAIOIIETO MHUPA;
CaMOCTOATENBbHBIN TMOUCK HWH(POPMAlMM, B TOM YHUCJE, NPU HCIOIb30BAHUU
NHTEepHET-TEXHONOTUI, O  pa3BUTUU  CPEICTB  CIYyXONPOTE3UPOBAaHUA U
ACCUCTUBHBIX TEXHOJOTHUAX, CHOCOOCTBYIOIINX YIIYUIICHUIO KAYECTBA KM3HU JIULL C
HapYLIEHUSIMU CTyXa.

5. YBaxuTeapHOE OTHOIICHUE K UCTOPUU U COLIMOKYJIBTYPHBIM TPATUIIUASIM
JUI[ C HAPYUICHUSMH CIyXa; C y4eTOM KOMMYHHMKAaTHBHBIX, MO3HABATEIbHBIX WU
COLIMOKYJIBTYPHBIX MOTPEOHOCTEN MCIOJIB30BAHUE B MEKIMYHOCTHOM OOIIEHUU C
JUIAMHU, UMEIOIMMU HapyIIEHUs CIyXa, PYCCKOro >KECTOBOTO $3bIKa, BIIAJICHUE
KAJIBKUPYIOILEH KECTOBOU PEYBIO.

6. ['OTOBHOCTH M CIOCOOHOCTH OOYHYAIOIIMXCS C HAPYIIEHUSMH CIyXa
CTPOUTH >KU3HEHHBIC IUIAHBI, B T.4. OMNPEACNSATh JaJbHEUIIYIO TPACKTOPUIO
oOpa3oBaHusl, OCYHIECTBIISITH BBIOOp mpodeccuu M Ap., ¢ YUETOM COOCTBEHHBIX
BO3MOYKHOCTEH M OrpaHUYEHUH, 00YCIIOBICHHBIX HAPYIICHUSIMH CITyXa.

7. T'OTOBHOCTh M CHOCOOHOCTH OOYYaIOUIMXCA C HapyUICHUSMH ClyXa K
CaMOpa3BUTUI0O M CamMOOOpa30BaHMI0O HAa OCHOBE MOTHBALMM K OOYYEHHIO H
MO3HAHUIO; CPOPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOUIEHUS K YUEHHUIO.

2 OBJ'Ia,Z[GHI/IG HAallMOHAJIbHBIM A3BIKOM IMIPEAYCMATPUBACTCA ITPU HAJTUIUUN BO3MOJKHOCTEH U JKEeJIaHUS 06yqalomeroc91,
a TaKKE IIpH COTJIaCHu €ro pOHHTGHCﬁ/BaKOHHHX HpCHCTaBHTeHGﬁ.
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8. I'oTOBHOCTh M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M IMOCTPOEHHUIO
JanbHENIIe MHIUBUYaTbHOU TPACKTOPUHN 00pa30BaHus Ha Oa3e OPUECHTHPOBKHU B
mupe mpodeccuit 1 TpoPecCHOHATBHBIX MPEANOUYTEHUN, ¢ YIETOM YCTONYHMBBIX
MO3HABATEJIbHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOYKHOCTEM UM OrpaHUYEHUH,
00yCIIOBJICHHBIX HAPYIICHUEM CITyXa, TOTPEOHOCTEH phIHKA TPY/Ia.

9. Pa3zBruTO€ MOpAIIBHOE CO3HAHUE U KOMIIETEHTHOCTD B PELIEHUN MOPAJIBHBIX
npo0JieM Ha OCHOBE JJMYHOCTHOTO BBIOOpa, (POPMUPOBAHNE HPABCTBEHHBIX YyBCTB
U HPABCTBEHHOIO IOBEICHUS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOLIEHUS K
COOCTBEHHBIM MOCTYyIIKaM (criocoOHOCTH K HPaBCTBEHHOMY
CaMOCOBEpUICHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAKUTEIBHOE OTHOLICHHE K
PETUTHO3HBIM YyBCTBAM, B3IJISIAAM JIIOJIEW WM UX OTCYTCTBHUIO; 3HAHUE OCHOBHBIX
HOPM MOpaju, HPAaBCTBEHHBIX, IYXOBHBIX HJECAJOB, XPAaHUMBIX B KYJbTYPHBIX
TpaAuLMsAX HapoAoB Poccuu, TOTOBHOCTP Ha HX OCHOBE K CO3HATEIbHOMY
CaMOOTPAHUYEHHUIO B MOCTYNKAX, MOBEJEHUHU, PACTOUUTEILHOM MOTPEOUTENILCTBE;
c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH OO0 OCHOBAX CBETCKOM ATUKH, KYJIbTYPHI
TPaJAMLIMOHHBIX PEIUTHI, UX POJM B Pa3BUTUU KyJIbTypbl U ucTOopuu Poccum u
YEeJIOBEYECTBA, B CTAHOBJIEHUU TPAKIAHCKOIO OOIIecTBA M POCCUHCKOU
roCyJapCTBEHHOCTH; MOHMMAHHUE 3HAYE€HHsS] HPABCTBEHHOCTH B JKHU3HHM YEJIOBEKA,
CEMbH U OOIIECTBA).

10.  JloOpokenatenbHOE€  OTHOILIEHHE K  JIIOJSAM, TOTOBHOCTh K
B3aUMOJICUCTBUIO C pPa3HbIMU JIIOABMHM (B TOM 4YHCIIE NPH HCHOJIb30BaHUHU
BepOaIbHBIX U HEBEpOAIbHBIX CPEICTB KOMMYHHUKALIUM), BKIJIOYas JIAI[ C
HapyLICHUEM CIIyXa, a TAKXKE CIBIIIAIINX CBEPCTHUKOB U B3POCIIBIX; CIIOCOOHOCTD K
JOCTHKEHUIO B3aMMOINOHMMAHHS Ha OCHOBE HWJCHTHUQHUKALMU ce0sl Kak
MOJIHOMIPABHOTO CyOBEKTa OOIIEHUS; TOTOBHOCTh K KOHCTPYHUPOBAHHMIO OOpa3za
JIOTTYCTUMBIX CIIOCOOOB OOIIEHMSI, KOHBEHLIMOHUPOBAHUIO UHTEPECOB, MPOLETYP, K
BEJICHUIO MIEPETOBOPOB.

11. Oco3HaHue 3HaYeHUs1 CEMbU B U3HM YEJIOBEKA M OOIIECTBA, IPUHATHE
LHEHHOCTH CEMEWHOMN XKU3HH, YBAKUTEIHbHOE M 3a00TIMBOE OTHOUIEHUE K YJIEHAM
CBOEH CEMbH.

12. YBaxuTenpHOE OTHOUIEHUS K TPYyAy, HAJIAYUE OIBITA y4acTus B
COLIMAJIBHO 3HAYUMOM TPYJE.

13. OcBOEHHOCTh COLMATBHBIX HOPM, MPABUJI MOBEECHUS (BKIIOYAs PEUEBOE
MOBEJICHUE U PEUEBOM ITUKET), posieil u GHOpM COIMAIBHON JKU3HU B TPYIIAX U
COOOI1IECTBaX, B T.4. JIUII C HAPYIICHUSIMHU CIIyXa.

14. Wnentudukaums cedbd B  KayecTBE CyObEKTa  COLIMAIBHBIX
npeoOpa3oBaHuii ¢ y4€TOM COOCTBEHHBIX BO3MOXKHOCTEM W OTpaHUYCHUH,
BBI3BaHHBIX HAPYILLIEHUEM CIIyXa.

15. CrtocoOHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOXKHOCTEH M OTpaHUYCHU,
OOyCJIOBJIEHHBIX HAapyIIEHUEM CIyXa/HapylIeHHEM cllyXxa M COMaTHUYECKUMHU
3a00JIeBaHUSIMA  CTPOUTH JKU3HEHHBIE IUIAHBI Ha KpaTKOCpO4YHOE Oyayliee
(ompenendTh IeJeBble OPUEHTHUPHI, (HOPMYJIUPOBATh AJACKBATHBIE UM 3a7aud U
npeajiaraTh NEeNCTBUA, yKa3bIBas u 000CHOBBIBas JIOTUYECKYIO
MOCJIEI0BATEILHOCTb I1aroB).
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16. CrocoOHOCTh K MPAKTHMUECKOW peanus3aldy MpaB, 3aKpEIIEHHBIX B
HOPMATHBHBIX JOKYMEHTaX MO OTHOWICHHIO K JIMIAM C OrPAaHHUYEHHBIMU
BO3MOYKHOCTSIMU 3[I0POBbSI U HHBAJIUTHOCTBIO, B T.4. C HAPYIIEHUSAMH CITyXa.

17. OcBoeHre KOMIIETEHTHOCTEH B c(hepe OpraHu3aTOpPCKOM NESITEIbHOCTH;
WHTEPUOPHU3ALMS LIEHHOCTEH CO3MAATENIbHOIO OTHOUIEHUS K OKpYy»XKaroumen
JNEUCTBUTEIBHOCTH,  LEHHOCTEH  COIMAJIBHOIO  TBOPYECTBA,  LIEHHOCTHU
MPOAYKTUBHOW OpraHW3allMd COBMECTHOM JEATEIBHOCTH, CaMOpEaIu3alid B
IpyIIE U OPraHU3alUH, IIEHHOCTH <«JIPYroro» Kak PpaBHOMNPABHOIO MapTHEpA,
dbopMHpoBaHHEe  KOMIIETEHIIMHA  aHaliW3a, MPOCKTUPOBAHMS,  OpraHU3ALMU
NnesATeIbHOCTH,  pedJeKkcud  HU3MEHEHUH,  CIOCOOOB  B3aMMOBBITOJIHOTO
COTPYIHHUYECTBA, CIIOCOOOB peaiu3allii COOCTBEHHOIO JTUAEPCKOTO MOTEHIMANA.

18. Yuacte B IIKOJIBHOM CAaMOYIpPaBICHUM U OOIIECTBEHHOW XU3HU (B
Ipeziesiax BO3pacTHRIX KOMIIETEHIINI) C YUETOM PETMOHAIBHBIX, STHOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMHUYECKHMX OCOOEHHOCTEH ((pOpMHUpPOBAHME TOTOBHOCTH K
YYACTHIO B ITPOIIECCE YIOPATOUECHHS COIUMATBHBIX CBSA3€M M OTHOLIEHUM, B KOTOPBIE
BKJIFOUEHBI U KOTOpbIE (DOPMUPYIOT caMU OOyYaroluecs C HapyLIEHUSIMH CIIyXa;
BKJIIIOYEHHOCTh B HEMOCPEACTBEHHOE TPAXKJAHCKOE YYacTHE, T'OTOBHOCTh
y4acTBOBATh B JKU3HEAEATEIBHOCTHU IMMOJPOCTKOBOIO OOIIECTBEHHOTO 00 bEIMHEHNS,
MPOAYKTUBHO B3aMMOJCHCTBYIOIIETO C COLMAIBLHOM CpPEIOM W COLHMATbHBIMU
MHCTUTYTaMH (BKJIIOYAsl OpraHu3aluy, MPEACTaBISIOIME HMHTEPEChl JIUI[ C
HapYLIECHUsMH CIIyXa, APYTUMHU OrPAHUYEHUSIMU 10 310POBbI0 U HHBAJIUIAHOCTHIO).

19. ChopMUpOBaHHOCTH IIEHHOCTH 3JIOPOBOTO M O€30IMacHOr0 00pasa KU3HU
C yu4€TOM COOCTBEHHBIX BO3ZMOKHOCTEH U OTpaHUYEHUH, BbI3BAHHBIX HApyLLIEHUEM
CllyXa; UHTEepUOPpU3aLIKs PaBUI UHAUBUIYAJIbHOTO U KOJUIEKTUBHOTO OE€3011aCHOTO
NOBEJCHUS B UPE3BbIYAHBIX CUTYaLUAX, YIPOXKAIOIIUX XKU3HH U 3J0POBBIO JHOJEH,
B T.4. C Yy4E€TOM OrpaHUYCHMI, BBI3BAHHBIX HAPYLICHUSAMU CIIyXa; MPaBUII
MOBEAECHUS HAa TPAHCIIOPTE U HA AOPOrax, B T.4. C yUETOM OTPaHUYEHUH, BbI3BAHHBIX
HapYLIEHUSIMU CTyXa.

20. Pa3BUTOCTbH 3CTETUYECKOTO CO3HAHMS YEPE3 OCBOCHUE XYI0KECTBEHHOTO
Hacienust HapoaoB Poccuu M Mupa, TBOPYECKOH JAESTENBHOCTH ACTETHUYECKOTO
xapaktepa  (CIIOCOOHOCTh ~ TMOHUMATh  XYJOKECTBEHHBIC  MPOU3BEICHUS,
OTpaXKarolllue pa3Hble 3THOKYJIbTYpHbIE TpaJulMH; CHOPMHPOBAHHOCTH OCHOB
XYJI0)KECTBEHHOM KyJbTypbl OOyYarouMxcs Kak 4YacTH HMX OOLIEH JTyXOBHOU
KyJbTYpbl, Kak 0co00ro crnoco0a IMO3HaHUS >KU3HU U CPEACTBA OpraHU3aluu
OOIIEHUS; ACTETHUUYECKOE, SMOIIMOHAIbHO-IIEHHOCTHOE BUJEHHUE OKPY’KAIOIIETO
MHUpPA;  CIIOCOOHOCTH K  AMOLMOHAIBHO-IIEHHOCTHOMY  OCBOEHHUIO  MUDA,
CaMOBBIPQKEHUIO W OpPUEHTAllMM B XYJOKECTBEHHOM U  HPAaBCTBEHHOM
IPOCTPAHCTBE KYJIbTYPHI C YUETOM COOCTBEHHBIX BO3MOXHOCTEH M OrpaHUYCHUH,
BBI3BAaHHBIX HAPYIIEHUEM CIyXa; MOTPEOHOCTh B OOIIEHUU C XYAOXKECTBEHHBIMU
POU3BEACHUSMU, C(HOPMUPOBAHHOCTHh AKTHUBHOTO OTHOIIEHUS K TPaJHULIMsIM
XYIOKECTBEHHON KYJIBTYPbl KakK CMBICIIOBOM, JCTETUYECKOM U JIMYHOCTHO-
3HAYMMOM LEHHOCTH).

21. CdopMupoBaHHOCTD OCHOB DKOJIOTHYECKOHN KYJIBTYDBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTUYECKOTO MBIIIJICHUS, HATU4YHe
OMbITa  DKOJIOTMYECKHM  OPUEHTHUPOBAHHOM  pe(EeKCUBHO-OLICHOYHOU U
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MPAKTUYECKON  JIEATETbHOCTH B  KU3HEHHBIX CHUTyalusix (TOTOBHOCTh K
UCCJIEIOBAHUIO TPHUPOABI, K 3aHATUSAM CEJIbCKOXO3SMCTBEHHBIM TPYJIOM, K
XYJI0KECTBEHHO-3CTETUYECKOMY OTPaKEHUIO NMPUPOABI, K 3aHATUSAM TypU3MOM, B
TOM YHCJIE€ IKOTYPU3MOM, K OCYIIIECTBICHHUIO IPUPOJTOOXPAHHON IEATEIBHOCTH).

22. TOoTOBHOCTP K OOIIEHWIO ¥ B3aUMOIEHCTBUIO CO CJBIIIAIIMUA
CBEPCTHUKaMH M B3pOCIBIMH Ha WHOCTPAHHOM S3bIKE; YMEHHE I10Jb30BaThCS
MHOSI3BIYHON CIIOBECHOW pEYbl0 B YCTHOW M MHCBMEHHOHN (hopMe ISl perieHus
KOMMYHUKATHUBHBIX 3aa4; TOJEPAHTHOE M YBAXKHUTEIbHOE OTHOIICHUE K
KYJIbTYPHBIM Pa3IMuUsiIM, OCOOCHHOCTSIM U TPAJIULIUSM JIPYTUX CTPaH.

Memanpeomemmuvie pe3ynvmanul

MeranpeameTHbie pe3ynbTaTbl ocBoeHUs [IpumepHoit paboueil mporpaMMel
no Maremaruke mo BapuaHty 2.2.2 AOOII OOO coOoTBETCTBYIOT pe3yJibTaTam,
orpaxk€HHbIM BO PT'OC OO0 u OOII OO0, HO aganTUPOBAHBI MPUMEHUTEIBHO K
0COOBIM 00pa30BaTENBbHBIM MOTPEOHOCTAM 00YHAOLIMXCS C HAPYIICHUSIMU CIIyXa.

MeranpeaMeTHbIe pe3yJIbTaThl BKJIIOYAIOT OCBOEHHBIE OOYYalOLIUMUCA C
HapylIeHUEM CIyXa MEXMOpeaMeTHbie TOoHATHS U YY][ (perynsTuBHbIC,
MIO3HABATEJIbHbIE, KOMMYHHKAaTHUBHbBIE), CIOCOOHOCTh HX HCIOJIb30BAaHUS B
y4eOHOH, TO03HABATEILHON W COLUMAJIbHOM NPAKTUKE C YYETOM OCOOBIX
o0pa3oBaTEIbHBIX  IMOTPEOHOCTEH;  CaMOCTOSITEIBHOCTh  IUIAHUPOBAHUSA U
OCYUIECTBJIEHUS y4eOHOM NEATEIbHOCTH U OpTraHU3alMi y4eOHOT 0 COTPYIHUYECTBA
C TMeJaroraMu UM CBEPCTHUKAaMH; IOCTPOEHUE MHAMBHUAYaIbHON 00pa3oBaTeNIbHOM
TPACKTOPHUH C yUETOM 00pa30BaTENbHBIX MOTPEOHOCTEN KaXKI0T0 00yUaroerocs u
JIOTIOJIHUTEIBHBIX COMaTHUECKUX 3a00JI€BaHUI 17151 4aCTH 00YYaOUTNXCS.

1. Vuusepcanvnvie  noznasamenvuwvie  Oelicmeusi  0becneyusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYEeCKUX,
uccne0o08amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3zoevie nozuueckue oeiicmeus:

— BBIABIATH (CaMOCTOSATENBHO W/WIAM C TMOMOUIBIO  YUMTEIs/IPYTrux
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TIpoLecca) U XapaKTepU30BaTh
CYILLIECTBEHHbIE TPU3HAKA MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHHI
MEXAY MNOHATUSIMH; (HOPMYJIHMPOBATh C HCIOIB30BAHUEM JIOCTYMHBIX CPEICTB
KOMMYHUKAIIMM, BKJIKOYAas YCTHO-JAKTUJIBHYIO pPEYb, OMNpPENEICHUs MOHSITHM;
yCTaHaBIMBATh CYIICCTBEHHBI TpHU3HAK KJIacCU(UKAIMK, OCHOBAHHS IS
0000LIeHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

— BOCIIPUHUMATh U C UCHOJb30BAHUEM JOCTYIIHBIX CPEACTB KOMMYHUKALIUH,
BKJIFOYAsl YCTHO-JAKTUIBHYIO peub, GOpMYIUPOBATh, MPEOOPA30BBIBATH CYKACHUS:
yTBEPAUTENbHbIE U OTPULIATENIbHbIE, €AMHUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIE;

—  BBIABIAATh ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBA3UM U
npoTUBOpeUHsl B (paKTax, NaHHBIX, HAOJMIOJEHUSAX U YTBEPKICHUSX; IMpeasiaraTh
KPUTEPHUH JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

— JeNaTh BBIBOJIBI (CAMOCTOSITEIbHO W/WIM C TMOMOUIBIO YUMTENs/IPYyTUX
YYaCTHUKOB 00pa30oBaTEIbHO-KOPPEKIUOHHOTO MPOIECCa) C HUCIOJIb30BAHUEM
3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHU N
110 AHAJIOTHH;
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— pa30upath 10Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKIAEHUHN (IpAMBIE U OT
IPOTUBHOTO), MPOBOJUTH (CAMOCTOSITEIFHO W/WIM C TOMOIIBIO YUUTEIs/IPYTHX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO nporecca) HECJIOXKHBIE
JI0Ka3aTeNbCTBA MaTEMaTHUECKUX (PaKTOB, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh crocoO pemieHus ydyeOHOW 3amauu (CpaBHUBATh HECKOJBKO
BapHAHTOB pEIICHHUs, BbIOMpaTh (CAMOCTOSTENPHO W/WIM C  MOMOIUIBIO
YUUTEIS/APYTUX ~ YYACTHUKOB  00pa3oBaTeNIbHO-KOPPEKIIMOHHOTO  IPOLEcca)
Haubosee MoAXO0IALIHIA.

ba3zoevie uccneoosamensvckue oeiicmeusn:

— HCIOJIb30BaTh BOIIPOCHI KaK HCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
CaMOCTOSITEJIHO U/WJIH C TOMOUIBIO YUUTENSI/APYTUX YUaCTHUKOB 00pa30BaTEIbHO-
KOPPEKIIMOHHOTO  mpouecca  (popMyaupoBaTh  BOIPOCHI,  (DPUKCHPYIOIIHE
IPOTUBOpEYHE, MPOOJIEeMy, YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHpPOBATH
TUIIOTE3y; C HCIOJIb30BAHUEM JOCTYIHBIX CpPEICTB KOMMYHHKAlUW, BKJIOYas
YCTHO-JAKTHJIbHYIO P€Yb, ApIYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHUE;

— [IPOBOJIUTB MO IJIAHY HECIIOKHBII SKCIIEPUMEHT, HEOOJIBILIOE NCCIIEA0BAHNE
[0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro OOBEKTa, 3aBHUCHUMOCTEN
00BEKTOB MEXKIY COOOI;

— C UCIOJIb30BAHUEM JIOCTYMHBIX CPEACTB KOMMYHHMKAIIMU, BKIIOYasl YCTHO-
JNaKTWIbHYIO peub, (HOpMyIHpoBaTh OOOOIIEHUS WU BBIBOJABI IO pe3yjibTaTaMm
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

— CaMOCTOATEIbHO W/WIM C TOMOIIBIO YUUTENS/APYTUX YYACTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO  MpolLiecca  MPOTHO3UPOBATH  BO3MOXKHOE
pa3BUTHE MPOLECCA, @ TAKIKE BBIABUTATh IPEAIIOIOKEHUS O €r0 Pa3BUTHUH B HOBBIX
YCIIOBHSIX.

Paboma c ungpopmanuei:

— BBIIBJIATh HEIOCTATOYHOCTh M HW30BITOYHOCTH WH(MOpMAIMH, JAHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

— CaMOCTOATENIbHO W/WJIM C TIOMOIIBIO YUYUTEIS/APYrUX YYACTHUKOB

00pa30BaTeNbHO-KOPPEKIIMOHHOTO ~ Mpollecca  BbIOMpaTh,  AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPECTABIICHHUS;

— BbIOMpaTh (GOpMy TMpeAcTaBiIeHUS HHPOpPMAIMM U HWILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMi, HTHOU rpaduKoi U MX KOMOMHAIIMSIMU;

— OIICHUBATh HANEKHOCTh MH(OpPMAIUU TI0 KPUTEPHUSIM, MPEIIOKEHHBIM
yuuTesneM Wik CHOPMYJIUPOBAHHBIM CAMOCTOSITEIbHO W/WIH C TIOMOIIBIO
YUHUTEIIS/ IPYTUX YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO MPOIlecca.

2.  VHuueepcanbHvie  KOMMYHUKAMUBHble  Oelcmeusi  obecneyusarom
choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oobwenue:

— BOCIIPUHUMATh U (POPMYJIMPOBATH C UCIIOIH30BAHUEM JIOCTYITHBIX CPEJICTB
KOMMYHUKAIIMH, BKIIOYas YCTHO-AKTHIIBHYIO pe4b, CYKIECHUS B COOTBETCTBUH C
YCIIOBHSIMHU M IIEJIIMHA OOIIECHHUS;, BBIpAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX/YCTHO-
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JAKTUJIBHBIX U IMCbMEHHBIX TEKCTAX, 1aBATh IIOSICHEHUS 110 X0y PELICHUS 3aa4H,
KOMMEHTHPOBATh MOJIyYEHHBIN PE3YIIbTAT;

— B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHCK
pELICHUs; COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTMX YYacCTHUKOB
nuanora, oOHapyXUBaTh Pa3InYMe U CXOJICTBO MO3UIINIA; B KOPPEKTHON (hopme U ¢
UCITOJIb30BAaHUEM  JOCTYIHBIX CPEICTB KOMMYHHKAlMW, BKJIOYas yCTHO-
JNaKTUIbHYIO pedb, ((OPMYJIHPOBATh Pa3HOTJIACHsl, CBOM BO3PAKEHUS;

—  IPEACTaBJIATH  pe3yJbTaTbl  pEUICHUS  3aJadd, JKCIIEPUMEHTA,
UCCIIEJOBaHMSI, MPOEKTA; CAMOCTOSITENBHO W/WIM C IMOMOIIBIO YUUTENs/IPYyTrUx
YYaCTHUKOB 00pa30BaTeNIbHO-KOPPEKIIMOHHOTO TIpolecca BbIOUpaTh (opmar
BBICTYIUICHHS C YU4ETOM 3a/1a4 MPE3eHTAauU U 0OCOOEHHOCTEN ay JUTOPHUH.

Compyonuuecmeo:

— MIOHUMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMAHAHOW U MHIUBUAYaJIbHOM
paboOThl MpU pELlIEHUU YYEOHBIX MATEeMAaTHYECKUX 3a/ay; MNPUHUMATh LEJb
COBMECTHOM JeATENbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenensaTh BUIbl padOT, JAOroBapHBaThCs, OOCYKJATh MPOLECC U PE3YNbTAT
paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

— Yy4acTBOBaTb B TIpyHmnoBbIX ¢Gopmax padoTel (00CykaeHus, oOMeH
MHEHUSMH, MO3TOBBIE€ IITYPMBbI U ApP. — C UCIOJB30BAHUEM JIOCTYIHBIX PEUYEBBIX
CPEICTB); BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JAECUCTBUS C
JpYTMMHM YJ€HAMHM KOMAH[bl, OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMIMMH
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

3. Vnusepcanvnvie pecynsamugnvle Oelicmsus obecnedusarom Qopmuposanue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopzanusayusa:

— COCTaBIIATH IJIaH, aJITOPUTM pelIeHUs 3aa4uM (MM €ro 4acTh), BHIOMPATH
CHoco0 pelIeHns ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHThl PEIIEHUHM € YYETOM HOBOM
uH(popManuu.

Camoxkonmpons:

— BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yiabTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

— IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACSITEIBHOCTU TOCTABICHHON LIETU U
YCIIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IlIpeomemnuwie pe3yromamal

B cooTBercTBUM € TpeOOBaHUSIMU CTaHJIApPTa M CHEUU(UKON COAep:KaHUs
MPEAMETHBIX 00JacTel, BKIIOYAIOIIUX KOHKPETHbIE YUEOHbIE MTPEAMETHI, a TaKKe
KOPPEKIMOHHO-pa3BUBaiolue Kypcbl mo IIporpamme KOppeKIHOHHON paboTHhI,
IpeIMETHBIE PE3yJIbTaThl 0OCBOECHHUA O0yUJaromumMucs ¢ HapyeHusimu ciayxa AOOIT
OOO (BapuaHT 2.2.2) OpUEHTUPOBAHBI:
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— Ha NMPUMEHEHHE 3HAHWM, YMEHHUA M HABBIKOB B Y4YEOHBIX CUTYalMSIX U
peaNbHBIX )KU3HEHHBIX YCIOBHSIX,

— Ha ycrnenHoe o0y4eHue Ha CIEayIoeM YPOBHE 00111ero 00pa3oBaHus.

[Inanupyemble mnpeameTHble pe3yibratel oOydenus mno AOOIT OOO
(BapmanT 2.2.2) TNPUMEHHUTETHLHO K JWCIHUIUIMHE TMPEAMETHOM 00JacTh
«Marematnka u WHGOPMATHKA», TOJBEPHYTHI KOPPEKTHBAM W JOIOJTHCHBI
CHCIHMANbHBIMU ~ TpeOOBaHMSIMH — € Y4Y4ETOM O0COObIX 00pa3oBaTeNbHBIX
NOTpeOHOCTEN 00yUaroMUXCsl ¢ HAPYIICHUSIMHU CITyXa.

[IpeameTHble  pe3ysNbTaThl OCBOCHMSI MPOTPAMMBI 1O  MaTEMaTUKE
MPE/ICTABIICHBI IO TOJaM 00yUYEHUS B CIECIYIONIUX pa3jiesiax MPOrpaMMbl B paMKax
OTJIEJIbHBIX KYPCOB:

e B 50 Kiaccax — Kypca «MaremaTukay,

e B 7-9 xynaccax — KypcoB «Anrebpa», «['eomerpus», «BeposTHOCTh U
CTaTHCTUKAY.

Pa3BuTHe normdeckux MpeaCcTaBICHUN U HaBBIKOB JIOTHUECKOTO MBIIUICHUS
OCYIIECTBIISICTCS HA IPOTSHKEHUU BCEX JIET 00yUeHUs B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KYPCOB.

Ilpeomemnuwie pesyromamul yueonozo Kypca « Mamemamuka)

OcBoenue yuebHOro kypca «MaremaTtuka» B 5—6 Kiaccax JOJKHO
oOecreynBaTh JOCTIKEHUE YKA3aHHBIX HIDKE MPEAMETHBIX 00pa3oBaTEIbHBIX
pe3yabTaTOB.

5 KUIIACC

Yucsia v BbIYHCTCHHS .

— TIOHMMAaTh W TPABWIBHO YIOTPEOJSATh TEPMHHBI, CBS3aHHBIC C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U JCCATUIHBIMA JIPOOSIMH;

— CpaBHMBATh M YIOPSIOYMBATHL HATypajdbHbIC 4YHCJIA, CpPaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE APOOH, AECATUUHBIE APOOH;

— COOTHOCHTh TOUYKY Ha KOOPAMHATHOM (YMCIIOBOM) TIpSAMOU C
COOTBETCTBYIOIIUM € YHCIOM U H300pa)xkaTh HaTypaJibHbIE YHCJIAa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM;

— BBINOJHATh apu(MeTHUeCKHe NEHCTBUS C HATYPAIbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITydasiX;

— BBITIOJIHATH TIPOBEPKY, MPUKUJIKY pe3yJbTaTa BHIYUCICHUNA. 6 OKPYIIISTH
HaTypaJibHbIC YHCTIA.

Penienue TeKCTOBBLIX 3a/1a4.

— pemiaTh TEKCTOBBIE 3a/a4yd apu(PMETHUEeCKUM CrocoOOM U C MOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOT0 nepedopa BCeX BOZMOKHBIX BAPUAHTOB,;

— pelmath 3aJauM, COJAepXallle 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb;

— WCIOJNb30BaTh KPAaTKUE 3alUCH, CXEMbl, TAaOJUIbl, O00O3HAYEHUS MpPHU
pelieHnu 3aau;

— TIOJB30BAThCSl OCHOBHBIMU €IMHUIIAMH W3MEPEHHS: IICHBI, MAacChI,
pacCTOSIHUSI, BPEMEHM, CKOPOCTH; BBIpaXKaTh OJHA EIWHMIIBI BEIMYUHBI UYepe3
TpyTHE,

— W3BJIEKATh, AHAJIM3UPOBATH, OLIEHUBATH WH(OPMAIUIO, PECTABICHHYIO B
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TabJInIE, HAa CTOJI0YATON TMarpaMMe, UHTEPIIPETUPOBATh IPECTABICHHBIE 1aHHBIE,
UCII0JIB30BaTh JAHHBIEC [IPU PELICHUU 3a1a4.

Harasianas reomerpus:

— II0JIB30BaThCA I€OMETPUUYECKUMU ITOHATUAMU: TOYKA, MpsMas, OTPE3OK,
J1y4, YI0J1, MHOIOYTOJIbHUK, OKPY>KHOCTB, KPYT;

— MPUBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOIIEr0 MHUpa, UMEIOIUX Gopmy
U3YYECHHBIX TEOMETPUUYECKUX PUryp;

— UCIIOJIB30BAaTh TEPMUHOJIOIHIO, CBSI3aHHYIO C YIVIAMU: BEPILINHA, CTOPOHA; C
MHOI'OYT'OJIbHUKAMU: YIOJI, BEpIIMHA, CTOPOHA, AMArOHalb; C OKPY>KHOCTHIO:
panuyc, AMaMerp, LEHTp;

— n300paxaTb U3yYEHHbIE T'€OMETpUYECKUE (PUTyphl HA HEJIMHOBAHHOU U
KJIETYaTOM Oymare ¢ MOMOILBIO LUPKYJIS U JINHEHKH;

— HaxXOIUTh JJIMHBI OTPE3KOB HEMIOCPEACTBEHHBIM U3MEPEHUEM C ITOMOILBIO
JIMHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 33JaHHOIO
paauyca,

— UCIIOJIb30BaTh CBOMCTBA CTOPOH M YTJIOB IIPSMOYTOJIBHUKA, KBajgpaTa I
UX IIOCTPOEHHS, BEIYMCIICHUS IIOLIAU U IIEPUMETPA,;

— BBIYMCIATHh NEPUMETP U IUIOLIAAbL KBajpaTa, MPSMOYroJbHHUKA, (QUryp,
COCTABJICHHBIX M3 MPSMOYTOJIbHUKOB, B TOM 4HcCIe (DUTYp, M300paKEHHBIX Ha
KJIeT4yaTon Oymare;

— I10JI30BAaTbC OCHOBHBIMU METPUYECKUMU €IUHUIAMU U3MEPEHUSA INHBI,
IJIOIA; BEIpaXKaTh OJHU €IVHUILIBI BEJINYUHBI Yepe3 Apyrue,

— pacro3HaBaTh MapajlieNenume]), KyO, HCIO0JIb30BaTh TEPMHUHOJIOTHIO:
BEpILIMHA, peOpO TpaHb, U3MEPEHU; HAXOUTh U3MEPEHUS NTapajuleNenunena, Kyoa;

— BBIUUCIATH 00BEM KyOa, Mmapajienenuneaa Mo 3aJlaHHbIM H3MEPEHHUSM,
M0JIb30BaThCS €AMHUILIAMU U3MEPEHUS 00bEMA;

— pellaTh HECJIOXKHBIC 3aJa4yd Ha U3MEPEHUE INeOMETPUYECKUX BEIWYHMH B
IIPAKTUYECKUX CUTYaLUSAX.

6 KJIACC

Yuca 1 BBIYMCJICHUS

— 3HaTh U IIOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUIAMU YUCEN U
croco0amMu UX 3aMuCH, NEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJHOU (POpMBI 3amucu
yucia K Ipyrou;

— CpaBHUBATh U YHOPSAI0OUYNBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JECSITUUHBIE
IpoOu, CpaBHUBATH YMCIIA OJTHOTO M Pa3HbIX 3HAKOB;

— BBIMIOJIHATH, COYETasl YCTHbIE U MUChbMEHHBbIE MPUEMBI, apuUPMETHUECKHE
JEHCTBUS C HATypalbHBIMU U LIETBIMUA YHCIIAMU, OOBIKHOBEHHBIMH U JECSITUHYHBIMU
JIPOOSIMH, MTOJIOXKUTEIBHBIMU U OTPULIATEIBHBIMU YHCTIAMH,

— BBIYUCIATH 3HAYEHHUsI YHCIJIOBBIX BBIPAXKCHWM, BBINIOJIHATH INPUKUAKY U
OLICHKY pe3yJibTaTa BBIYUCJICHUH; BBIMOJHATh NPEOOPA30BaHUS YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBU;

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOU C COOTBETCTBYIOIIUM €U
YUCJIOM M HM300pakaTh 4YMCIIa TOYKAMH HA KOOPAMHATHOW MPSIMOM, HaXOIUTh
MOJYJIb YUCIIA;

— COOTHOCUTH TOYKH B IIPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMHU
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ATON TOUKHU,

— OKpYTJIATH LIEJIbIE YUCa U JECATUYHBIE APOOH, HAXOIUTh MPUOIHKEHHUS
yucen.

YuciioBble 1 OyKBeHHbIC BbIPAKeHHA:

— MIOHUMATh U YIIOTPEOJIATh TEPMHUHBI, CB3aHHBIE C 3aIIUCHIO CTENIEHU YHCIIA,
HaxXOJUTh KBaJpaT M KyO 4WCIa, BBIYUCISTH 3HAUEHHUS] UYMCIIOBBIX BBIPAXKEHUM,
CoJiepKallluX CTEIEHHU;

— M0JIb30BATHCS MPU3HAKAMU JIETMMOCTH, PACKIIAAbIBATh HATYPAJIbHBIC YK CIIA
Ha MPOCThIE MHOKUTEIH;

— TI0JIb30BaThCSl MACIITA0OM, COCTABJIATH MPOMOPIUU U OTHOIICHUS;

— HCMOJB30BaTh OYKBBI Il OOO3HAUYEHWs YUCEI TMpU  3alUCU
MaTEMaTUYECKUX BBIPAKEHHM, COCTaBIIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYIIBI,
HaXOAWTh 3HAa4YeHHs] OYKBEHHBIX BBIPAKEHUH, OCYLIECTBISAA HEOOXOAMMBbIE
MOJICTAHOBKH U MPe0Opa3oBaHus;

— HAXOJUTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PelieHne TeKCTOBBIX 32/1a4:

— pelaTh MHOTOUIArOBbIE TEKCTOBBIE 3a7a4l apu(PMETUUECKUM CIIOCOO0M,;

— pelmaTth 3aJa4yd, CBS3aHHBIE C OTHOIIEHHEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIaTh TP OCHOBHBIE 337a4H Ha JPOOU U MPOLEHTHI,

— pelath 3aJadyM, COAEpXAIIUe 3aBUCHUMOCTH, CBS3BIBAIOUIUE BEIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEMa pabOThl, HUCHOJB3YS apumeTnyecKkue
JNEUCTBHS, OLICHKY, [MPUKHIKY; IOJb30BaThCA  E€AUHULAMU  M3MEpPEHUs
COOTBETCTBYIOIIMX BEJIUYMH;

— COCTaBJIATh OyKBEHHBIE BHIPAYKEHUS 110 YCIIOBUIO 33]1a4H;

— U3BJIEKaTh MH(POpPMAIHMIO, MPEICTAaBICHHYIO B TaOIMIaX, HA JIMHEHHOM,
CTOJIOYATOM WM KpPYroBOM JuarpamMmax, HHTEpPIPETUPOBATH MPE/ICTABICHHBIE
JTAaHHBIE; UCIOJIb30BATh JAHHBIE MPU PEIICHUH 3a/1a4;

— IIPEACTaBISATh HHPOPMAITUIO C TTOMOIILIO TaOIUII, IMHEHHON U CTOJIOUATOM
JUarpaMM.

Harasinnas reomerpus:

— NPUBOJUTH NPUMEPHI OOBEKTOB OKPY’KAIOIIET0 MHUpa, UMEIUX GopmMy
W3YUYEHHBIX T€OMETPUYECKUX IUIOCKUX MU MPOCTPAHCTBEHHBIX (QUIYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP;

— u300paxaThb C T[OMOIIBIO LHMPKYJs, JIMHEHKHU, TpaHCIOPTHUpa Ha
HEJIMHOBAHHOMW U KJIETYATON Oymare u3y4eHHbIE IIIOCKUE FeOMETpUUECKUe PUTypbl
U KOH(UTyparuu, CHMMETPUIHBIC (DUTYDPHI;

— TOJb30BaThCsl TE€OMETPUUYECKUMH TOHSATHUSIMU: PaBEHCTBO  (QUTYD,
CUMMETpPHS; MCHOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh
CUMMETPHH, LICHTP CUMMETPUH;

— HaXOAWTh BEJMYMHBI YIJIOB M3MEPEHHEM C TOMOIIbBI0 TPaHCHIOPTHUPA,
CTPOUTH YTJIbl 3aJJaHHOW BEJIMYMHBI, MOJIH30BATHCS MPU PEIICHUH 3a7a4 rPayCHOM
MEPOH YIJIOB; paCIO3HABATh HA YepTE)KaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI;

— BBIUMCIATH JJIMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, MOJb30BATHCS
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€AVHULIAMU U3MEPEHMS JUIMHBI, BBIPAXKaTh OJJHU €IMHULIBI U3MEPEHUS IIMHBI 4epe3
IpyTHeE,;

— HAXOJWTb, HCIIOJB3Yysl YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHUS: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH JI0 NIPSIMOU, JUIMHY ITyTH HAa KBAJAPATHOU CETKE;

— BBIYUCIATH IUIOMIA/b (UTYp, COCTABICHHBIX M3 NPSIMOYTOJLHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOIbHUKH, HAa PaBHbIC (PUTYPBI, TOCTPAaUBAHUE
J10 IPSIMOYTOJIBHUKA; TIOJIb30BATHCSI OCHOBHBIMH €IMHUIIAMHA U3MEPEHHUS TUIOIIAIH;
BBIPAKATh OJHU €IMHUILIBI U3MEPEHNUS IIJIOMAIN Yepe3 APYTHUe;

— pacno3HaBaTh Ha MOJIEISIX U U300paKEHUAX MUpaMHIy, KOHYC, LIWIUHAD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PA3BEPTKA,

— n300pakaTh Ha KJIeTyaTol OyMare npsMOYTrOJbHBIA Napajuleenunen,;

—  BBIYMCIIATH O0BEM  MPSMOYTOJBHOIO  MapajuieNenunena, Kyoa,
I0JIb30BAaThCS OCHOBHBIMHM €IMHUIAMH HM3MEpEeHUs 00bEMa; BBIPAXKATh OJHU
€AMHUIIBI U3MEPEHHS 00bEMA Yepe3 IPYTHe;

— pemaTh HECJIOKHBIE 3a/1a4l Ha HAXOXKIECHUE I'€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKNUX CUTyaLUsX.



5 KJIACC

TemaTnuyeckoe IJIAHMPOBaHME

TemaTrueckoe MmIaHUPOBaHUE TI0 MaTEMaTHKE TIPECTABICHO 110 ToaaM o0ydeHwus (5—6 Kiacchr).

OcHOBHBIC BUBI JEATSITLHOCTH O0YYAIOIIMXCS TEPEUNCIICHBI TTPU U3YYCHUH KaXK0W TEMbl U HAMPaBJICHBI HA TOCTHKEHUE
IJIAHUPYEMBIX pe3yJbTaToB o0yueHus. [lepedeHb BUIOB AESITEIBHOCTH MOXET OBITH PACIIMPEH WM COKpaIéH — ¢ Yy4ETOM
BO3MOKHOCTEH ¥ OTpaHWUCHUN 00yJaIonuXxcsi, 00yCIOBICHHBIX CTPYKTYPOU HApYIICHUS PY MATOJIOTHH CITyXa.

OO011ee komuecTBO yacoB — 170 gacos.

TeMbl (TeMaTHYeCKHE

OcHOBHOe coiep:kaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

OKpYTJIEHHE HATypaJIbHbIX YHCEll
Apudmernueckue IEHCTBUS C HATYpaJIbHBIMU
yuciaamu. CBOWCTBAa HyJIA NPU CIOXKEHHUU U

YMHO)KGHI/II/I, CBOﬁCTBa CIOINHULbI HpI/I
YMHOKEHUHU. [TepemecTuTenpHOE u
coueTaTeJbHOE CBOMCTBA  CJIOKEHUI WU

YMHOXKEHHUS, PACHPEACIUTENBHOE CBOWCTBO
YMHOKEHHUS.

Jenurenn M KpaTHbIE 4YHUCIA, PA3JIOKEHUE
quciia Ha MHOXHTEIU. JleaeHue ¢ ocTaTKoM.
IIpocTeie u cocrtaBHble uncina. I[IpusHaku
nenmMmoctH Ha 2, 5, 10, 3, 9.

YucnoBele BhIpaXXEHUs; TIOPSI 10K ACHCTBUIM.
Pemenne  TEeKCTOBEIX  3agady Ha  BCe
apudmeTnuecKrue ICHCTBUS, HA JBIKEHUE U
MTOKYTIKH.

0JI0KH/MOYJIH)
Harypaabuble uyucaa. | Jlecatuynas  cuctemMa  cuucieHus. Psg | B meuenue yue6Hoeo 200a: TOHUMATh, MPUMEHITh B CAMOCTOATEIHHOU
HeiicTBust ¢ | HATYpaJIbHBIX 4YHCeNl. HarypanbHBIA psf. | pe4r, BOCIPUHUMATE (CIYXO3PHUTEIBHO W/WIA Ha CIyX ¢ y4ETOM ypOBHS
HATYPAJIbHBIMU Yucno 0. HarypanbHble uMcia  Ha | CIIyXOpPEUEBOTO pa3BUTHS OOy4yaloOlUIUMXCA) U JOCTATOYHO BHATHO H
yncaamu (43 4) KOOPIAWHATHOM MPSMOM. CpaBHeHHE, | €CTECTBEHHO BOCIPOU3BOJIUTh TEMATUYECKYI0 W TEPMHUHOJIOTHYECKYIO

JIEKCUKY, a TaKXe JIeKCHKY [0 OpraHu3aluu y4eOHOH JesTeIbHOCTH.
Bemonaare ¢onerndeckyro 3apsaky. Mcnonb3oBath MaKTHIIBHYIO (YCTHO-
JAKTHIIBHYIO PEYb) B KAUECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicoou yueOHOU uyemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIIPOU3BOJUTh TEMaTHYECKYIO0 U TEPMHUHOJIOTHYECKYIO JEKCUKY yUeOHOM
JUCHUIUIMHBL, @ TAK)KE JIEKCUKY 10 OpraHU3aliy yueOHOU JesTeIbHOCTH.
UYurarh, 3amuchbiBaTh, CpPaBHUBATh HATypalbHbIE 4YHCIA; Npeayararb M
00cyKJaTh CIOCOObI YIOPSAJOYMBAHUS YU CET.

N300pakaTh KOOpAMHATHYIO MpsMY0, OTMeuyaTh 4YMCIa TOYKAaMH Ha
KOOPAMHATHOU MPSAMOM, HAXOAUTh KOOPJAUHATHI TOUKHU.

HccnenoBaTth cBOMCTBA HAaTypaabHOTO psiza, unces 0 u 1 mpu cinoxeHuu u
YMHOKCHHH.

Hcnonp30BaTh MpaBuiIo OKPYTIIEHHS HATypaIbHBIX YUCEIL.

Boinonuate apudmMernyeckue JEHCTBUS € HaTypaJbHBIMH YHCIIAMH,
BBIUUCIISATh 3HAUEHUS YUCIOBBIX BBIPAXKEHUH CO CKOOKaMH U 6€3 CKOOOK.
3anuceIBaTh IPOU3BEICHNE B BUJE CTENIEHU, YATATh CTEIIEHH, UCII0JIb30BATh
TEPMHUHOJIOTHIO (OCHOBAHME, IOKA3aTelIb), BBIYMCIIATH 3HAUEHUS CTEIICHEN.
BpIMONHATE NPUKHAKY W OLCHKY 3HAYEHWM YHCIOBBIX BBIPAXKEHUH,
IpeasIaraTb ¥ NPUMEHSATh IPUEMBI IPOBEPKHU BBIYMCIECHUH.
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Hcnonp30BaTh IPH BBIYUCICHUSX IEPEMECTUTEIIBHOE M COYETATEIIBHOE
CBOMCTBA CIIO)KCHUSI M YMHOXEHHUS, paCIpPEIEIUTEIbHOE CBONCTBO
YMHOXEHUS; (opMylIupoBaTb U MPUMEHATh HpaBUWiIa MpeoOpa3oBaHUS
YHCIIOBBIX BBIPAKEHUI HA OCHOBE CBOWCTB apU(METUYECKHX ACUCTBHIA.

Harasnuas
reomerpus. JIuHuu Ha
miaockoctu (12 1)

Touka, mpsimasi, OTpe3ok, Jyd. JlomaHnas.
W3mepenne [UIMHBI OTpE3Ka, METPUYECKUE
€UHULBI U3MEPEHUs JUIMHbL. OKPYXHOCTh U
KpYT.

[TpakTuueckas pabora «Iloctpoenue yzopa u3
OKPYXHOCTEI.

VYron.  Ilpsmoii,  ocTpblii, Tymou u
pa3BEPHYTHIN yrisl. i3mepenue yrios.
[TpakTuueckas pabota «Iloctpoenue yriosy.

PacriozHaBate Ha  4YepTekax, PpUCYHKaX, OINMCHIBATh, HUCIOJb3Ys
TEPMUHOJIOTHIO, U M300paXkaTh C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB:
TOUKY, IPAMYIO, OTPE30K, JIy4, YIOJl, JOMaHYI0, OKPYKHOCTb.
Pacrnio3naBath, IPUBOAUTH IPUMEPHI 0OBEKTOB PEATLHOIO MUPA, UMEIOIINX
(bopMy u3yueHHbIX (UTyp, OLIEHUBATh UX JIMHEHHBIE pa3MephbI.
Hcnonb30BaTh TMHEWKY M TPAHCIOPTUP KAK MUHCTPYMEHTHI /711 IOCTPOEHUS
U U3MEPEHHUS: U3MEPATH JUIMHY OTPE3Ka, BEIUYHMHY YIJIA; CTPOUTH OTPE30K
3aJlaHHOM JUIMHBI, YToJl, 3aJJaHHOM BEJIMYMHBI, OTKJIAJbIBaTh LUPKYJIEM
paBHBIE OTPE3KHU, CTPOUTH OKPYKHOCTb 3aJaHHOTO paanyca.

N3o06pakaTh KOHOQUTYpAallMM TE€OMETPHUECKUX (GUTYp €3 OTPE3KOB,
OKpY)XKHOCTEH, MX 4YacTeli Ha HEJIMHOBAHHOW U KieT4yarol Oymare;
Ipejararh, ONUChIBaTh U 00CYKJ1aTh CIIOCOOBI, aITOPUTMBI IOCTPOEHUS.
Pacnio3HaBate M u300pakaTh Ha HEIMHOBAHHOM M KieT4yaTtoil Oymare
MIPSIMOM, OCTPBIN, TYIIOM, pa3BEPHYTHIN YIUIbI; CPABHUBATH YIJIBI.
BblunciaTe AJIMHBI OTPE3KOB, JOMaHBIX.

[lonumarh M HCNONB30BaTh MPH PEIIEHUH 3a7ady 3aBUCUMOCTH MEXIY
€IMHHULIAMU METPUYECKOW CUCTEMBI MEp; 3HAKOMHUTBCSI ¢ HEMETPUUYECKUMHU
CUCTEMaMHU Mep; BBIPAXKaTh JUIMHY B PA3IMYHBIX €IUHHUIIAX U3MEPEHHUS.
HccnenoBaTh GpUrypsl M KOH(QUTYpAILIUMH, UCTIOIb3Ys IIU(PPOBBIE PECYPCHI.

OOBLIKHOBEHHbBIE
apoou (48 1)

Jpo6s. [IpaBunbHbIE 1 HETIPaBUIIbHBIE APOOH.
OcHoBHOe cBoiicTBO Jpobu. CpaBHEHHE
JpoOeH.

CnoxeHue W BbIUUTAHME OOBIKHOBEHHBIX
npobeit. CmemranHas ApoOb. YMHOXEHHE U
JiefieHre OOBIKHOBEHHBIX Jpo0ei; B3auMHO-
obOpaTHbIe 1podu.

Pemienne TEKCTOBBIX 3a/ay, COAEPIKALINX
npoou. OCHOBHBIE 3a7]a4H HA IPOOH.

MopnenupoBaTth B rpaduueckoil, npeamMeTHol ¢opMe, C TOMOIIbIO
KOMIIbIOTEpA MOHSTHUS U CBOICTBA, CBSI3aHHbIE C OOBIKHOBEHHOH JIPOObIO.
UurtaTh W 3amMCHIBaTh, CPABHUBATH OOBIKHOBEHHBIE APOOH, Ipeiararb,
000CHOBBIBaTh U O0CYk/1aTh CIIOCOOBI YIOPSAA0UUBAHUS IPOOEH.
N300paxaTh 0OBIKHOBEHHBIE ApOOM TOYKaMU Ha KOOPJAMHATHOM IMPSMOI;
UCIOJIb30BATh KOOPIUHATHYIO MPSIMYIO JJIsl CPAaBHEHUS APOOEii.
®dopmynupoBaTh, 3aMUCHIBATH C MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH ApoOH; HCIOJNb30BaTh OCHOBHOE CBOWCTBO JpoOU JUIs
COKpalleHus 1po0eil u npuBeAeHUsI IpoOH K HOBOMY 3HAMEHATENIO.
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[Ipumenenue OyKB JUTSE 3anucu | [IpeacTaBisaTe cMmemaHHyr ApoOb B BHJAEC HENPABWIBHOW W BBIICIATH
MaTEeMaTHYSCKUX BBIPAXKEHUI U | LIEeJIYIO YacTh YKCIIa U3 HEMPAaBWIBHOU JPOOH.
MPEJI0KEHUH. Beimonasate apudmeTndyeckue ACHCTBUA C OOBIKHOBEHHBIMH JAPOOSMU;
MPUMEHSITh CBOWCTBA apH(PMETHUSCKUX ACUCTBUU JUIS paAllMOHATU3AIUU
BBIYHCIICHHI.
BrInonaHsATs NPUKUAKY U OIIEHKY pe3yJibTaTa BBIUMCICHUU; Mpeajiararb u
MPUMEHSATh MPUEMBI TPOBEPKU BHIUUCICHUH.
[IpoBomuTh HCCIENOBaHUSA CBOMCTB Jpo0Oei, omupasch Ha YHCIOBBIC
AKCTIIEPUMEHTHI (B TOM YHCJIE C IIOMOIIBIO KOMITBIOTEPA).
Pacrio3naBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS O IPOOSX, MPUBOIUTH
NpUMEPbl U KOHTPHPUMEPHI, CTPOUTHh BBICKA3bIBAHUS W OTPHULIAHUS
BBICKa3bIBaHUM.
Pemate TekcTOBBIE 3a7auM, cojepiKaline APOOHBIC JaHHBIC, W 3aJa4H Ha
HaXO0XJICHHUE YaCTH IIEJIOTO U IIEJIOTO II0 €r0 YaCTH; BEIIBIIATH UX CXOJCTBA
U pa3Jinyusl.
MopenupoBaTh XOJ peUIEHUs 3aJauyd C IOMOIIbID PHUCYHKA, CXEMBI,
TaOJIMIIEL.
[IpuBOIUTE, pa30MPaTh, OIIECHUBATH PA3JIMYHBIC PEIICHUS, 3aMMCH PEIICHUN
TEKCTOBBIX 3a7a4.
Kputnueckn  oneHuBaTh  MONYYEHHBIM  pe3ynbTaT, OCYILIECTBISATH
CaMOKOHTPOJIb, TPOBEPsIsi OTBET HAa COOTBETCTBHE YCIOBHUIO, HAXOIWUTh
OIITMOKH.
3HaAKOMMTHCSI C UCTOPHEH pa3BUTHS apUPMETHKH.
Harasanas MHOTrOyTOJIbHUKH. Uetplp€xyronbHuK, | ONMUCHIBaTh, UCIOJB3Ys] TEPMUHOJOTHIO, HM300pa)kaThb C IOMOIIBIO
reoMeTpus. NPsIMOYTOJIBHUK, KBaJparT. 4epTEXHBIX HMHCTPYMEHTOB M OT PYKH, MOJEIUpPOBaTh U3 Oymaru
MHOroyroJibHUKH [TpakTnueckas pabora «ITocTpoeHune | MHOTOYTOJIbHUKH.
(10 9) MPSIMOYTOJIbHUKA C 33JJaHHBIMU CTOpOoHaMu Ha | [IpuBoauTh mpuMepsl OOBEKTOB pEaNTbHOTO MHpa, HMEIMHX (Qopmy

HEJIMHOBAHHOM OyMarey.

TpeyroybHUK.

[Inomane ¥ nmepuMeTp NpsMO- YTOJIBHUKA W
MHOI'OyTOJIbHUKOB, COCTAaBJICHHBIX u3
IIPSMOYTOJIBHUKOB, ~ €IWHHIBI  WU3MEpPEHUs

wioniaau. IlepuMeTp MHOTO- yroJabHHKA.

MHOI'OYT'OJIbHHKA, NPSMOYTOJIbHUKA, KBaJpaTa, TPEyroJIbHUKA, OLICHUBAThH
UX JIMHEWHBIE Pa3MEpHI.

BrruucnsaTe: nepumeTp TpeyrobHUKA, IPSIMOYTOJIbHUKA, MHOTOYTOJIBHUKA;
IJI0IIAb IPSAMOYTOJIbHUKA, KBaJpaTa

N300paxkaTb  OCTpOyroibHbIE, MNPSIMOYTOJbHBIE U
TPEYTOJIbHUKH.

TYIIOYTOJIbHBIE
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Ctpouth Ha HEJIMHOBAaHHOM U KJIETUATOM OyMare KBaapat v IPsIMOYTOJIbHUK
C 33JJaHHBIMU JIJIMHAMH CTOPOH.

HccnenoBath CBOMCTBA NPSIMOYIOJIbHUKA, KBAApaTa MyTEM 3KCIIEPUMEHTA,
HaOJIOACHNS, U3MEPEHUS, MOJICTTMPOBAHUS; CPABHUBATH CBOMCTBA KBaJpaTa
U NIPSIMO- YTOJIbHUKA.

KoHcTpynpoBare MaTeMaTHUECKHE MPEAJIOKEHUS C IOMOULIbI CBA30K
«HEKOTOpBI»,  «Iio0oit». Pacrmo3naBaTh  WUCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS O  MHOIOYIOJIbHHMKAaX, IPUBOJUTH  HPUMEPbl U
KOHTPIPUMEDPBL.

HccnenoBaTh 3aBUCMMOCTSD IIJIOLIAAN KBaipaTa OT JUIMHBI €T0 CTOPOHBI.
Hcnonb30BaTh CBOWCTBAa KBAJIpaTHOM CETKU Ui TOCTPOEHHS GUryp;
pa3duBaTh MPSIMOYTOJBHUK Ha KBAApaThl, TPEYTOJBHHUKH, COCTABISATH
burypsl U3 KBaapaToB U MPSMOYTOJbHHUKOB W HAXOAWTh HMX ILUIOLIAMb,
pa3duBath (GUryphl Ha MPSIMOYTOJBHUKH W KBaApaThl M HAXOIUTh HX
IJI01LA]Ib.

BripaxkaTh BeIMYMHY IUIOIIAAM B Pa3IUYHBIX €AMHUIAX HM3MEpPEHUs
METPUUYECKON CHUCTEMBl MeEp, MOHUMAaThb U HCIOJIb30BaTh 3aBHUCHUMOCTH
MEXy METPUUYECKUMH €IMHHUIIAMHU U3MEPEHUS IJI0IA N,

3HaKOMHUTBCSI C MpPUMEPAMU [PUMEHEHUs IUIOAAU U IepuMeTpa B
MPaKTUYECKUX CUTyalusaX. PemaTe 3a1aun u3 peajibHOM )KU3HU, NIPEIaraTh
1 00CY’KJIaTh pa3IM4Hble CIIOCOOBI PEIICHHUs 33/1a4.

HMecaTuunbie  apodu | [ecsatuunas 3anuck ApoOei. [IpencraBasTh JecATHUHYIO ApoOb B BHUAE OOBIKHOBEHHOHM, YHUTaThb U
(38 uv) CpaBHeHUE ECATUYHBIX TPOOEH. 3aMMChIBaTh, CPABHUBATH JIECATUYHBIE IPOOH, IpearaTh, 000CHOBBIBATH U
JeiictBUst ¢ JECATHUYHBIMM  JIpOOSMU. | 0OCYKJIaTh CIIOCOOBI YHIOPSAIOUYMBAHUS AECATUYHBIX IpoOeii.
OxpyrieHue JecaTUYHbIX ApoOei. N300pakaTh ecATUYHBIE IpOOH TOUKaMU Ha KOOPJIMHATHOM MPsIMOIi.
Pemenne TEKCTOBBIX 3aaad, COAEp)KalMX | BBISIBIATH CXONCTBA W pa3NUuus TMPaBWI apu(PMETHUECKUX IEHCTBUH C
npoou. OCHOBHBIE 3a/1a4X Ha IPOOH. HaTypaJbHBIMHU YUCIAMH U IECATUUHBIMU APOOSMH, OOBSICHATH HX.

Boinonuate  apupmMernueckue AEMCTBHS € JIECATHYHBIMH  JIpOOSMU;
BBIITOJIHATH IIPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUN.

[IpumensTh cBoMCTBa apupMETHUECKHX AEUCTBUN NJs palMoOHaIN3alUuN
BBIYUCIICHUM.

[IpuMeHsITh MPaBUIIO OKPYTICHUS IECATUYHBIX IPOOei.
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[IpoBouTh HCCIENOBaHMUS CBOWCTB AECATUYHBIX JpoOeH, omupasich Ha
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOIIBIO KOMIIBIOTEPA),
BBIJIBUI'aTh THIIOTE3bI U IPUBOAUTH UX OOOCHOBAHUS.

Pacrnio3naBaTh MCTUHHBIC M JIOKHBIC BBICKA3bIBAHHS O JPOOSX, IPUBOIUTH
IIPUMEPbl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS
BBICKA3bIBAaHUM.

Pemate TekcToBbIE 3ajauM, cojepxalue ApoOHbIE [aHHbIE, M Ha
HaXO0X/IEHUE YaCTH LIEJIOT0 U LEJIOr0 0 €r0 YacTH; BBIABIATH UX CXOACTBA
U Pa3JIAYus.

MonenpoBaTh XOJA pElICHHsS 3aJadd C IIOMOLIBI0 PHUCYHKA, CXEMBI,
tabauubl. [IpuBoanTh, pa3dbupars, OLEHUBATEH PA3IMUYHbIC PEIICHUS, 3aUCH
peLIeHUI TEKCTOBBIX 3a4a4.

OmnepupoBath JPOOHBIMU YHCIIAMU B pEAJIbHBIX )KU3HEHHBIX CUTYaLUSIX.
Kputnueckn  oueHHMBaTh  MOJYYEHHBIH  pE3yJbTaT, OCYIIECTBISATh
CaMOKOHTpPOJIb, IPOBEPsAss OTBET HAa COOTBETCTBUE YCJIOBHIO, HAXOIUTh
OLIMOKH.

3HAKOMMTHCSI C UCTOPUEN pa3BUTHSL apUPMETHKHU.

Harnspnas
reomerpusa. Tena u
¢urypsi B

npocrpanctse (9 4)

MHororpaHHUKH. N306paxkenue
MHOTOTPaHHHKOB. Mogenu
HNPOCTPAHCTBEHHBIX TEII.

[TpsamoyronbHbI  mapamienenunesn,  KyoO.

Pa3BépTku kyOa u nmapanenenumnena.
[TpakTnyeckas padora «Pa3 BépTka KyOa».
O0béM KyoOa, PSIMOYTOJIbHOTO
napajuleJenunena.

Pacno3naBate Ha dYepTekax, PpHUCYHKAaX, B OKPYXKAalOIEM MHpPE
NpSIMOYTOJIbHBIN Mapajuieenumnesn, KyO, MHOIOIpaHHMKH, OIMCBIBATH,
WCTOJB3Ys TEPMUHOJIOTHIO, OLIECHUBATh JIMHEHHBIE pa3MepHI.

[IpuBoauTh mHpHUMEpbl OOBEKTOB pEaJbHOI0 MHpa, HMEIMX (opmy
MHOTOTpaHHHKa, MPSIMOYTOJIHLHOTO TTapauiesienuIea, Kyoa.

N300pakaTh Ky0 Ha KieTyaToil Oymare.

WccnenoBath cBoiicTBa Ky0a, MNpPsIMOYTOJIBHOTO
MHOTOI'PaHHHUKOB, UCTIOJIb3Ysl MOJEIN

Pacnio3naBate u wu300pakarh pa3BEPTKUM Kyba U MapasuieNenuresa.
MogenupoBaTh Ky0 U napajuienenunesa u3 Oymaru U Npoyux MaTepuaos,
OO0BACHATH CIOCO0 MOJIETUPOBAHUS.

HaxonuTe m3MepeHus, BBIYUCIATH IUIOIIAAb MOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJIBPHOTO TapajuIeNIeUIela; HUCCIEeOBAaTh 3aBHUCHMOCTh 00BEMaA
Ky0a OT JJIMHBI ero pedpa, BBIABUTaTh 1 000CHOBBIBATH TUIIOTE3Y.
Habmronate v MpOBOMTE aHATOTHH MEX/TY MOHATUSMHE TUTOINAAN i 00bhEMa,
MepUMETpa | TUIOIIA N TOBEPXHOCTH.

napajieacnuicaa,
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PacriozHaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O MHOIOI'DAaHHUKAX,
IIPUBOJUTh IIPUMEPBl M KOHTPIPUMEPBL, CTPOUTH BBICKA3bIBAHUS H
OTpPHULIAHMS BBICKA3bIBAHUN.

Pewrate 3a1a4u U3 peaabHOM )KU3HU.

IToBTOpEHUE
0000menne (10 u)

[ToBTOpEHNE OCHOBHBIX MOHSITHHA U METOJIOB
Kypca 5 kiacca, 00001eHre 3HaAHUH.

BoluncnaTe 3HauYeHUs BBIPDAKEHUH, COAEPXKALIUX HATypaJbHbIE 4YHCIIA,
OOBIKHOBEHHBIE U JECATUYHBIEC APOOH, BHITIOIHITH IPe0Opa30BaHUs YUCET.
Bribupate cioco0 cpaBHEHUS 4MCEll, BBIUYUCICHHUM, IPUMEHSITh CBONCTBA
apu(pMeTHUECKUX ACUCTBUH U pallMOHATIN3AIMN BEIYUCICHHA.
Ocy1ecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX ACUCTBUM U CAMOIPOBEPKY
pe3yJibTaTa BBIYMCIICHUM.

Pemartp 3amaun U3 peaabHON XKU3HU, IPUMEHATh MATEMaTHUYECKUE 3HAHUS
JUIS pEIlIeHus 3a]a4 U3 IPYruX yuyeOHbIX IPEIMETOB.

Pemate 3amaum pasHbIMH CIIOCOOAMH, CPaBHUBATh CIIOCOOBI PELICHMS
3a/1a4u, BEIOMPATh pallMOHAIBHBIN CIIOCO0.




6 KJIACC

Oo011ee komuecTBO yacoB — 170 gacos.
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TeMbl (TeMaTHYeCKHE
0JI0KH/MOYJIH)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

HarypaabHble 4mucia
30 v)

Apudmernueckue JICUCTBUS c
MHOTO3HAQUHBIMU HATypaJbHBIMU YHCIIAMH.
UucinoBble BBIPAKEHUS, MOPSAOK JCHCTBHIA,
UCII0JIb30BaHUE CKOOOK. OxkpyriieHue
HaTypaJIbHBIX YHCEI.

Henutenu U KpaTHbIE 4YHCIIA; HAUOOJBIIHMA
o0l nenutens W HauMeHblIee oOriee
KpaTHOE.

Pa3noxenue uncna Ha IPOCTbIE MHOMKHUTEIH.
JenuMocTh CyMMBI M IpOW3BeIeHUS. [lenenne
C OCTAaTKOM.

Pemenue TekCTOBBIX 3a/1a4

B meuenue yuebnoco 200a: moHUMaTh, NPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIPUHUMAThH (CIIyXO3pPHUTEIBHO M /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOp€YeBOI0 pa3BUTHS OOY4YaIOLIMXCS) U JOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOJUTh TEMAaTUYECKYI0 U TEPMHUHOJIOIMYECKYIO
JEKCUKY, a TaKXe JIeKCHMKY I10 OpraHu3aluu y4eOHOH JesTelbHOCTH.
Bremonsate ¢onerndeckyro 3apsaky. Mcnonb3oBaTh JaKTWIBHYIO (YCTHO-
JAKTHIIBHYIO PEUb) B KAYECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicoou yuebOHOU uyemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOJUTH TEMAaTHYECKYIO0 U TEPMUHOJIOTHYECKYIO JEKCUKY YyUeOHOH
JMCHIUIUIAHBL, @ TAKXKe JICKCHKY MO0 OPraHU3aIlliH Y9eOHOH e TeTbHOCTH.
Boimonsate apupmeTnueckue 1eicTBUS ¢ MHOIO3HAUHBIMU HaTyPaJbHBIMU
YHCIaMH, HAXOIUTh 3HAUYEHUS YHCIIOBBIX BBIPAKEHHUH cO CKOOKaMu U 0e3
CKOOOK; BBIYMCIIATh 3HAYCHUS BBIPAKEHUH, COJIepKaIUX CTEIEHU.
BpINONHAT, NPUKUAKY W OLCHKY 3HAYEHHWM YHCIOBBIX BBIPAXKEHUH,
IIPUMEHATH NIPUEMBI IIPOBEPKU pE3yJIbTaTa.

Hcnons30BaTh NpU BBMYHUCICHUAX INEPEMECTUTENBHOE M COYETATEIBHOE
CBOMCTBA CIIOXKCHUS M YMHOXEHUS, paCHpPEIEIUTEIbHOE CBONCTBO

YMHO)KGHI/H[ OTHOCHUTCIIBHO CJIOKCHMUA, CBOﬁCT Ba aqu)MeTHHGCKHX
JEUCTBUN.
HccnenoBaTh  4YMCIIOBBIE  3aKOHOMEPHOCTH, IPOBOJIUTH  YUCIIOBBIE

AKCIIEPUMEHTHI, BBIIBUTATh U 00OCHOBHIBAThH TUIIOTE3HI.

dopMyIMpOBaTh OMpPENETCHUsT JCNUTENsT W KpPaTHOTO, HaMOOJBIIETO
o0miero JAenuTeNns W HAUMEHBIIET0 OOIero KpaTHOTO, IMPOCTOTO U
COCTaBHOT'O YHMCEN; UCMOIb30BATh 3TH MOHATHUS NPU PEIICHUH 3a]1a4.
[IpuMeHsITh aNrOpUTMBI BBIYUCIICHUS HAUOOIBIIETO OOIIETro ASTUTENS U
HaWMEHBIIIETO OOIIETO KPaTHOTO JIBYX YHCEN, AJITOPUTM PA3IIOKCHUS YHCIIa
HA MPOCTHIE MHOKUTEIIH.

HccnenoBath ycinoBus 1eIMMOCTH Ha 4 1 6.
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HccnenoBath, 00cyx)nath, (HOpPMYyJIUpPOBaTh W OOOCHOBHIBATH BBIBOJ O
YETHOCTH CYMMBI, NMPOU3BEACHUS: JBYX UYETHBIX YHUCEN, JBYX HEUYETHBIX
4yuClie, YETHOTO U HEYETHOI O YHCEl.

HccnenoBaTth CBOKWCTBA AETMMOCTA CYMMBI M IPOU3BEICHUS YUCEIL.
[IpuBoaANTE TIpUMEpHI YHMCEN C 3aJlaHHBIMU CBOWCTBAMH, PaCIO3HABATh
BEpHbIC U HEBEPHBIC YTBEPXKIECHUS O CBOMCTBAX YMCEN, OMpPOBEpPraTh
HEBEPHBIC YTBEPKACHUS C MIOMOIIbIO KOHTPIIPUMEPOB.

KonctpyupoBarh MaTeMaTuyecKkue MpeasioKEHUsI C TTIOMOILBIO CBSI30K «H,
«UJINY, «ECIIH..., TO...».

Pemate TekcTOBBIC 3aJa4Hd, BKIIOYAIONIWE IIOHATHSA  JICIIMMOCTH,
apu(pMETUYECKUM CIIOCOOOM, HCIIOJIB30BaTh IEPeOOp BCEX BO3MOXKHBIX
BApUAHTOB.

MopenupoBaTh XOJ peUIEHUS 3aJadyd C IOMOIIbK) PHUCYHKA, CXEMBb,
TaOJIMIIEL.

[IpuBOIUTE, pa30MPaTh, OIIECHUBATH PA3JIMYHBIC PEIICHUS, 3AMCH PEIICHUN
TEKCTOBBIX 3aJa4.

Kputndecku oOIeHHBATh IOJNYYCHHBIM pe3yJbTaT, HAXOAWTH OIIUOKH,
OCYIIECTBJISATh CAMOKOHTPOJIb, TPOBEPSISE OTBET HA COOTBETCTBHUE YCIOBHIO.

Harasignas [TeprieHAUKYyISIpHBIE IPSIMBIE. PacrioznaBaTe Ha 4epTekax, pUCYHKaxX Clydyaud B3aMMHOI'O PacIOIOXKEHUS
reomerpus. IIpsimbie | [TapamtensHble npsMBbIE. JBYX IPSAMBIX.
HA IJIOCKOCTH (7 1) Paccrosinue Mex 1y AByMsl TOUKaMH, OT TOUKH | MI300paxarh ¢ MOMOIIbIO YePTEKHBIX HHCTPYMEHTOB Ha HEIMHOBaHHOHN U
J10 IPSIMOM, JUIMHA IYTH Ha KBAJPaTHOM ceTKe. | kjaeTyaTol Oymare JBe IepeceKaroulyecsl MpsMble, JBE NapajlielbHbIe
IIpuMepsl IPSAMBIX B IPOCTPAHCTBE. IIPSIMBIE, CTPOUTH IIPSAMYIO, IIEPIICHAUKYJIIPHYIO JaHHOM.
[IpuBOIUTE pHUMEpPHI MAPATUIETBHOCTH U NEPIIEHAUKYISIPHOCTH IIPSIMBIX B
IIPOCTPAHCTBE.
Pacno3HaBaTe B MHOIOYrOJIBHMKAX NEPIEHAMKYJISAPHBIE M MapajliesIbHbIC
CTOpPOHBI. N300pakxaTh ~ MHOTOYTOJBHUKM  C  MapajljelIbHbIMH,

MEPIEeHIUKYISIPHBIMA CTOPOHAMH.
Haxoauts paccrosiHue Mexay IByMsl TOYKaMH, OT TOUKH J0 IPSAMOMH, JUINHY
IIyTH Ha KBAJIPaTHOM CETKe, B TOM YHUCJIE UCIIOJIB3Ys IIU(POBHIE PECYPCHI.

JApoou (32 4) OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO | Mcronb30BaTh JAECATHYHBIE JApPOOM TpU MpeoOpa3oBaHWU BEIHYUH B
IpoOu, cokpaimieHue apooOeit. CpaBHEHHWE W | METPHUYECKOM CHCTEME Mep.
yHopsiIoYuBaHue Apo0eil.
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Jecsatuunbie Apobu U MeTpUYecKasl cucTema
Mep.

Apudmernueckue JIEUCTBUS c
OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU.
OtHowienue. JlesieHne B JaHHOM OTHOILIEHHH.
Macitad, nmponopiusi.

IlonsiTne mpoueHra. Brluncinenue mpoueHTa
OT BEJIMYMHBI U BEJTUYHUHBI IO €€ MPOIICHTY.
Pemenne TEKCTOBBIX 3a7ad, COJAEpMKAIINX
JPOOY U TIPOIICHTHI.

[TpakTnueckas pabora «OTHOILIEHUE JIUHBI
OKPYXHOCTH K €€ TUaMeTpy».

Boimonuate  apudmernueckue  OEHCTBUS € OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMHU.

BoluncnsaTe 3HaueHUs BBIPAKEHUH, COJEP)KALIUX OOBIKHOBEHHBIE U
JECSITHYHBIC JIPOOM, BBIMOJIHATE MPEOOpa3oBaHUs JpoOCH, BBHIOMPATH
crocob, TMpPUMEHSATH CBOMCTBA  apUPMETHYECKHX  JACUCTBUUA NS
palMoHaNN3alUN BHIYUCICHUH.

CocTaBnaTh OTHONICHHUS U TMPOMOPIMH, HAXOAUTH OTHOILIECHUE BEIUYHH,
JICUTh BEIUYUHY B JAHHOM OTHOIICHUHU.

Haxoauth 3kcriepuMeHTaNbHBIM ITyTEM OTHOILIEHHUE JTMHBI OKPY>KHOCTH K
€€ nnamerpy.

NuTtepnpernpoBaTh MacmTad Kak OTHOIICHUE BEIMYUH, HAXOAUTh MAcIITad
IJIaHA, KapThl U BBIYUCIISITH PACCTOSHUS, UCTIONB3YS MACIITA0.

OOBACHATH, YTO TAKOE IMPOILIEHT, YHOTPEOIATH 000OPOTHI PEUr CO CIIOBOM
«TPOICHT». BrIpakaTh MPOICHTHI B Jpo0sSX W JApoOM B MPOICHTAX,
OTHOIICHUE JBYX BEJIMYUH B MPOICHTAX.

BbIyncnsaTh IPOIEHT OT YKCia U YUCIIO 10 €ro MPOIICHTY.

OKpyTrIsTh IPOOH ¥ MPOLICHTHI, HAXOAUTH MPUOIMKCHHS YUCEIL.

Pemartp 3agaun Ha 4acTu, IPOLEHTHI, TPOMOPIUH, HA HAXOXKICHHUE IPOOU
(TporieHTa) OT BEIUYHMHBI M BEJIMYUHBI 1O €€ IpoOu (MPOIEHTY), IpooH
(mporieHTa), KOTOPHIN COCTABISIET OJIHA BEIHUYMHA OT Apyrou. [IpuBoauTs,
pazbupath, OIICHUBATH PA3IUYHBIC PEIICHHS, 3aMMCH PEIICHUN TEKCTOBBIX
3a/1a4.

W3Bnekary wHbopmaiuioo u3 TabIMIl M JUarpaMM, WHTEPIPETUPOBATH
TaONWYHBIE JaHHBIE, OMpEAeNATh HauOoIblllee ¥ HaWMEHbIIee W3
MIPEACTABICHHBIX JAaHHBIX.

Harasanas
reoMeTpus.
Cummetpus (6 4)

Ocesas
CUMMETPUS.
[TocTpoeHne CUMMETPUYHBIX QUTYD.
[TpakTuyeckas padora «OceBast CHMMETPHSI.
CummeTpus B IPOCTPAHCTBE

CUMMETPUSL. LentpanbHas

PacrioznaBath Ha yepTexax v U300paKEHUAX, U300paKaTh OT pyKH, CTPOUTH
C MOMOUIbI0 MHCTPYMEHTOB GUTypy (OTpPE30K, JOMaHYI0, TPEyroJbHUK,
MPSIMOYTOJIbHUK, OKPYXHOCTH), CUMMETPUYHYIO JAHHOH OTHOCUTEIBHO
MIPSIMOH, TOYKH.

HaxoauTs npumepbl CHMMETPHH B OKPY>KaloIlleM MHpE.

MogpenupoBath U3 Oymaru aBe (pUTYpBl, CHMMETPUYHBIE OTHOCHUTEIBHO
MpsIMON; KOHCTPYHpPOBaTh TIE€OMETpPHUYECKHE KOH(QUTYpaluH, HCHOIb3Ys
CBOMCTBO CUMMETPHUH, B TOM YHCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.




56

HccnenoBaTh CBOWCTBa HM3Y4YEHHBIX (UTYp, CBA3aHHBIE C CHMMETPHEH,
UCIIOJIB3YsI OKCIIEPUMEHT, HaOJII0IeHHE, MOICINPOBAHUE.

OO0O0CHOBBIBATh, OIPOBEPTaTh C MOMOIIBI0 KOHTPIPUMEPOB YTBEPKIACHHS O
CUMMETpUHU QUTYD.

Boipaxenus ¢ | IIpumenenune OyKkB JUISL 3anucH | Mcronp3oBath  OykBbl  UIi  OOO3HA4eHUs  4HUCEN, HpU  3alKCH
oykBamu (6 1) MaTEMaTUYECKUX BBIPAKCHU I U | MaTEMaTHYECKUX YTBEPXKIAECHUH, COCTaBIATh OYKBEHHBIE BBIPAXKEHHUS I10
IIPEIUI0KECHUM. YCIIOBUIO 33JIa4H.
bykBenHble  BblpaxkeHMsT M uucioBble | MccienoBarh HECIIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH, MCIIOJIb30BaTh
MOJICTAaHOBKHU. bykBennble paBeHCTBa, | OyKBBI JJIs MX 3aIUCH.
HaXO0X/I€HUE HEM3BECTHOIO KOMIIOHEHTA. BoluncnsaTe 4MciioBO€ 3HauY€HUE OYKBEHHOTO BBIPAKEHUS INPHU 33JaHHBIX
DopMyJIbI. 3Ha4YeHHUsAX OYKB.
3anucbiBaTh (OpMyJbI: NEpUMETpa M IUIOIIAAU NPSIMO- YTOJbHUKA,
KBaJlpaTa; JJIUHBl OKPY)KHOCTH, IJIOIAJAN KPYId; BBIIOJIHATH BHIYMCICHUS
10 3TUM (OpMYyJIaM.
CoctaBiiath (OpMyJibl, BHIPAXKAIOIUE 3aBUCUMOCTH MEX/1y BEIMUYMHAMMU:
CKOpPOCTb, BpeMs, pacCTOSIHME;, 1I€Ha, KOJUYECTBO, CTOMMOCTb;
IIPOU3BOIUTENIHOCTD, BpeMsl, 00bEM pabOThl; BBHIIOIHITH BBEIYUCICHHS 110
3TUM QopMyJiam.
HaxonuTh Hen3BeCTHbI KOMIIOHEHT apu(METUYECKOTO IEHCTBHSL.
Harnsanas YeThIpEXYTroJIbHUK, npumepsl | 1300pakaTh Ha HENMHOBAaHHOW M KJI€T4aTOM Oymare ¢ MCHOJb30BaHUEM
reoMerpus. @OUrypsl | 4eTBIPEXYTOJIbHUKOB. [IpssMOYTONBHUK, | YEPTEKHBIX MHCTPYMEHTOB YETHIPEXYTOJBHUKH C 33JaHHBIMU CBOMCTBAMM:
Ha m1ockoctu (14 1) KBaJpart: CBOIiCTBa CTOPOH, YIJIOB, | C MapaJlieIbHBIMU, IEPIEHANKYISIPHBIMU, PABHBIMU CTOPOHAMH, MIPSIMBIMU
JaroOHaJIeH. yIJ1aMu U JIp., paBHOOEIPEHHBIN TPEYTOJIbHUK.
W3mepenue yrioB. Buabl TpeyroibHHUKOB. [Ipennarate u 06CYXIaTh CIIOCOOBI, AITOPUTMBI TIOCTPOCHHUS.
[Tlepumerp  mHoroyrompHuka.  [lnomans | MccnenoBare, HCMoNb3ys SKCIEPUMEHT, HAONIOJCHHE, MOJEIUPOBAHHE,
¢urypsl. @opmynbl MepuMeTpa U IUIOLIAJM | CBOMCTBA MpPsIMOYTOJbHHMKA, KBajpaTa, pa30uBaTh Ha TPEYrOJbHUKU.
IpsIMO- YTOJIbHUKA. [Tpubnuxénnoe | OG0CHOBBIBATh, OMPOBEPIaTh C MOMOLIbIO KOHTPIIPUMEPOB YTBEPKJICHHS O

WU3MEpPEHHe IIomaau guryp.
[TpakTideckas pabota «[lmomaap kpyray.

MIPSIMOYTOJIbHUKE,
YTBEPKICHHUSL.
N3mepsaTe U CTPOWUTH C MOMOIIBIO TPAHCIIOPTUPA YTIJbl, B TOM 4YHCIE B
MHOI'OYTIOJIbHUKE, CpPaBHUBATh YIUIBI; pacClO3HAaBaTb OCTpPbIC, IPsAMBIE,
Tynble, pa3BEPHYTHIE YIIIBL.

KBaapare, pacro3HaBaTb  BCPHBIC U HCBCPHBIC
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Pacrnio3znaBars, n300paxkaThb OCTPOYTOJIbHBIH, IIPSIMOYTOJIbHBIH,
TYIIOYTOJIbHBIN, PaBHOOCAPEHHBII, PABHOCTOPOHHUN TPEYTOJIBHHUKH.
BbluncnaTe mepuMeTp MHOIOYIOJBHHMKA, IUIOIIAJb MHOIOYTOJIBHHKA
pa3bueHueM Ha MPSMOYTOJbHHKH, Ha paBHbIE (HUTYphl, HCIOJIb30BATh
METPUUYECKUE €IUHULIBI U3MEPEHNUS JUIMHBI U IIJIOUIA/IH.

Hcnonb3oBarh mpuOIMmKEHHOE U3MEPEHHUE IUTMH U TUTOIIA/IeH Ha KIIETYaTON
Oymare, npuOIMKEHHOE U3MEPEHHE JJIMHBI OKPYKHOCTH, IUIOIIAN KpyTra.

ITogo:xkuTeIbHBIE "
oTpHUAaTeIbHbIE
yucaa (40 4)

Iensie 4ucia. Mopyns
reoMeTpuyYecKas HHTEepIpeTanus
HucnoBsle IPOMEKYTKH.

[TonoxurenbHble M OTPULATEIBHBIE YHCIIA.

YyHpca,
MOTYJISI.

CpaBHenue MOJIOKHUTEIHHBIX u
OTPHIIATENIBHBIX 4Hucen. Apudmernueckue
NEHCTBUS c MOJIOKUTEITHHBIMU "

OTPHUIIATEIbHBIMHU YU CIIAMH.
Pemenne TeEKCTOBBIX 3a/1a4.

[IpuBOAUTE PUMEPBHI UCIIOJIB30BAHUS B PEAIBHON KU3HU MOJO0KUTEIBHBIX
U OTPHULIATEIIbHBIX YHCETL.

N300paxkaTh I1enble 4YHCIa, TOJOXKUTEIbHBIE W OTPUIIATEIBHBIC YHCIIA
TOYKaMU Ha YHKCIOBOM MPSIMOM, HMCHOJB30BATh UYUCIOBYH MPSMYIO s
CpaBHEHUS YUCEIL.

[IpuMeHATHh npaBuiia CPaBHEHUS, YIIOPSIOYMBATH LIEJIbIE YMCIIAa; HAXOIUTh
MOJyJIb YHUCIIA.

@opMynMpOBaTh  MpPaBWIA  BBIYUCICHUS €  [OJOXKUTEIBHBIMH U
OTPUUATEIbHBIMA YUCIAMH, HAXOAUTh 3HAUYECHUS YHMCIIOBBIX BBIPAXKEHUI,
COZICpIKAIMX IEUCTBHUS C MOJIOKUTEIbHBIMU U OTPULIATEIILHBIMU YUCIIAMU.

[IpuMeHATh CBOMCTBA CIIOKEHUSI U YMHOXEHUS JIJIsl Pe0Opa3oBaHusl CyMM
Y [IPOU3BEICHHUM.

IIpeacrasiienue
AaHHBIX (6 1)

[TpstMmoyTONBHASE cHUCTEMa KOOPJWHAT Ha
wiockoctd.  KoopauHaTtel ~ TOYKM  Ha
TUTOCKOCTH, a0cIycca U OpAMHATA.
Cronbyarbie ¥ KpyTroBbIe TUArpaMMBbl.
[IpakTuueckas paborta «IToctpoenue
JTUarpamMmm.

Pemenne TEKCTOBBIX 3a7ad, COACPKAIMNX

JIaHHbIe, MpeJICTaBIeHHbIE B TaOMUIaX U Ha
JMarpaMmax.

OOBSACHAT W WJUIIOCTPUPOBATH TOHATUE MPSIMOYTOJIBHOW CHCTEMBI
KOOpPAMHAT Ha IIJIOCKOCTH, MCIOIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
KOOPJIMHATHON IJIOCKOCTU TOYKU U (UTYpHI MO 33aJJaHHBIM KOOpAMHATaM,
HaxOJIUTh KOOPAUHATHI TOUEK.

Yuratk cTonOyaTsie U KpyroBble JUarpaMMbl; HHTEPIIPETUPOBATh JaHHbIE;
CTPOUTH CTOJIOUATHIE AUArPaMMBI.

Hcnonb3oBare MHpOpMALKIO, MPEJICTABICHHY0 B  Tabiuiax, Ha
JyarpaMMax Ui peleHus TEKCTOBBIX 3aJa4 U 3a1a4 U3 peaJbHOMN )KU3HU.

Harasanas
reomerpus. Purypsl B
npocrpancrse (9 4)

[IpssMOYTONBHBIA  MapajuleNenunes, Kyo,
npu3Ma, MUpPaMuia, KOHYC, HWIMHAD, Map U
chepa. H3oOpakeHne MPOCTPAHCTBEHHBIX
duryp. [Tpumepsr pa3BEPTOK
MHOTOTPaHHHMKOB, IIMJIMH]IPA U KOHYCA.

Pacno3naBare Ha 4yeprexax, PUCYHKax, ONUCHIBAThH NMUpaMULY, HPU3MY,
UWIMHJP, KOHYC, I1ap, 1300paxarb UX OT pyKH, MOJIEIHPOBaTh U3 Oymaru,
IUTACTWIIMHA, TPOBOJIOKM H  Jp. IlpuBoauTh mpumepsl OOBEKTOB
OKpY’KaroIlero Mupa, UMeroux (popmMbl Ha3BaHHBIX TEJl.
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[Tpaktnueckas pabora «Co3maHue Mojeien
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue 00BEMA; eOUHUIBI H3MEPEHUS
00BéMma. O0béM IPSIMOYTOJIBHOTO
napajienenumnesaa, Kyoa, Gopmyis oonéMa.

Hcnonp30BaTe TEPMUHOJNOTHIO: BeplIMHA, peOpo, TIpaHb, OCHOBAHME,
BBICOTA, PAaAUyC U JUaMETp, pa3BEPTKA.

W3ydath,  HCHONB3ys  SKCHEPUMEHT,  HaOJIIOAECHUE,  HU3MEpEHHE,
MOJIETUPOBAHUE, B TOM YHCJIE KOMIBIOTEPHOE, M OINMCHIBATh CBOICTBa
Ha3BaHHBIX TeJl, BBIABIATH CXOJACTBA U PA3NIMUMA: MEXAY HNUPaMUAON U
MIPU3MOI; MEXAY HMIMHIPOM, KOHYCOM U IIapOM.

Pacrnio3HaBath pa3BEépTKM Napasuienenunena, kKyba, MpU3Mbl, MUPAMUIBL,
KOHYCa, IWIMHpPA; KOHCTPYUPOBATh AAHHBIE T€Ja U3 pa3BEPTOK, CO3aBaTh
UX MOJIEJIH.

CozpaBaTh MOJENM MPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, NpOBOJIOKH,
IUTACTHIIMHA U JP.).

N3mepsaTh Ha MOZENAX: AIUHBI pEOEp MHOTOI'PaHHUKOB, IUAMETp 1Iapa.
BeiBoguts popmyiry 00bEMa IpMOYTOIbHOTO NMapajulesenuIeaa.
Beraucnare mo Qopmynam: 00BEM IPSAMOYTOIBHOTO Mapajuiesenunena,
Ky0a; MCII0JIb30BaTh €AMHULBI U3MEPEHUsI 00bEMA; BBIYUCIISTH 00bEMBI Tell,
COCTaBJIEHHBIX U3 KyOOB, apajjIeJIeNUIE10B; PELIATh 3a/1a41 C peaJIbHbl MU
JAHHBIMHU.

[MoBTOpEHUE,
00001IeHME,
CHUCTEeMATU3aLMs
(20 v)

IToBTOpEHHE OCHOBHBIX IMOHATHH W METOJOB
KypcoB 5 u 6 KkjaccoB, o0oOmeHne u
cUCTeMaTu3alus 3HaHuH.

BpluncnaTe 3HaYeHUs BBIPAKEHUN, COJEPXKAIUMX HATypalbHBIE, LENbIE,
MOJIOKUTEIIbHBIE M OTpULIATEIbHbIC YNCIIA, OOBIKHOBEHHbBIE M JIECTUYHBIE
JpoOU, BBITIOJIHATH PeoOpa30BaHUs YNCEN U BbIPAXKEHUH.

Bribupath cnoco0 cpaBHEHUS 4MCeNl, BBIYUCIECHHUH, MPUMEHSITh CBOHCTBA
apudmeTnyecKux IeHCTBUM IJIs pallMOHAIN3AlUN BEIYMCICHUH.

Pemrats 3amauu U3 peanbHOM JKU3HU, IPUMEHATH MAaTEMAaTUYECKUE 3HAHUS
JUTSL peIIeHuUs 3a/1a4d U3 IPYTUX NPEIMETOB.

Pemate 3amaum pasHbIMM CIIOCOOAMH, CpaBHUBAaTh, BBIOMPATh CHOCOOBI
peuieHus 3a1a4u.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIITOJIHSEMBIX ACHCTBUM M CAMOIPOBEPKY
pe3yJibTaTa BBIYMCIICHUMN.




Ilpeomemnmnuie pe3yromamal yuedHo2o Kypca «Anzeopa»

7 KIIACC

Yncsia v BBIYMCJICHUS .

— BBITIOJIHATD, COYETasl YCTHBIE M MUChMEHHBIC MPUEMBI, apuPpMETHUESCKHE
JEUCTBHUS C PAllMOHAILHBIMU YHCIIAMH;

— HaxOJIUTh 3HAUEHHUS YHCIIOBBIX BBIPAKEHUI; MPUMEHSITH Pa3HOOOpa3HbIC
CrI0cOObI U MPUEMBI BBIUMCICHHUS 3HAYEHUIN JPOOHBIX BBIPAXKCHHM, COAEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH;

— MEePEXOUTh OT OJHOU (OPMBI 3aITUCH YUCEN K APYyrod (mpeodpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B 0ECKOHEYHYIO JCCATUYHYIO IPOOh);

— CpaBHHBATh U YIOPSA0UYMBATh PAlMOHATIBHBIE YHCIIA;

— OKPYTJIATh YHCIIA;

— BBINOJHATh MNPUKHUIKY M OLEHKY pe3yjbTaTa BBIYUCICHHM, OLICHKY
3HAYEHUH YMCIOBBIX BBIPAKECHUH;

— BBINOJHATH JEHCTBUA CO CTENEHSIMU C HATYpaIbHBIMU IMOKA3aTEISIMU;

— TOPUMEHSATh NPHU3HAKH JIETUMOCTH, pPa3JIO)KEHHE HAa MHOXKUTEIU
HATypaJIbHbIX YUCEI,;

— pemarh NPaKTUKO-OPUEHTUPOBAHHBIE 337]a4H, CBSI3AHHBIE C OTHOILIEHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYUH, MNPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yabpTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJsre0panvecKue BbIPAKEHUS

— UCMOJIb30BaTh AJIreOpanvyecKyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuaa,

— HAxXOJIUTh 3HAYCHHS OYKBEHHBIX BBIPAKCHUN TMPHU 3aJlaHHBIX 3HAYCHUSX
NEPEMEHHBIX;

— BBINOJHATH MPeoOpa3OBaHMs IIEJOI0 BBIPAKEHUS B MHOTOYJIEH
MPUBEACHUEM TOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK;

— BBIMIOJIHATH YMHOKEHHE OJIHOWJIEHA HAa MHOTOWIEH M MHOTOWJIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH;

— OCYUIECTBJISTh PA3NOKEHUE MHOTOWICHOB HAa MHOXHUTEIHA C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, TPYNIIUPOBKU CIaraeMbiX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOXEHHUS,

— MPUMEHATH TPEOOPa30BaHUS MHOTOWICHOB JIJIS PEIICHUS PA3IMYHbIX 33/1a4
13 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTHUKY;

— HCHOJIb30BaTh CBOMCTBA CTENEHEN C HATYpajJbHBIMHU MOKA3aTEISIMU JIS
npeoOpa3oBaHus BRIPAKCHHIA.

YpaBHEHUS U HEPABEHCTBA:

— pellaTh JUHEWHBIE YPAaBHEHUsS C OJHOM IIEPEMEHHOW, PUMEHsIS IPABUJIA
nepexoia OT UCXOJHOTO YPAaBHEHMS K paBHOCHIBHOMY eMy. IIpoBepsiTh, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS;

— IPUMEHSTh rpaduuecKkre METO/Ibl MPU PEIICHUH JTUHEUHBIX YpPaBHEHUU U
UX CUCTEM;

— noAOUpaTh MPUMEPHI MAp YHUCEN, SBISIOMIMXCS PEHICHHEM JHHEHHOTro
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YPAaBHEHUS C ABYMsI [IEPEMEHHBIMU;

— CTPOUTH B KOOPJAMHATHOM TUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMU; TMOJNb3YysSICh TpadUKOM, MPUBOAUTH NPUMEPHI PEIICHUSA
YpaBHEHUS;

— pemaTh CUCTEMBI JIBYX JMHEHHBIX YPaBHEHUHN C JIByMs NEPEMEHHBIMH, B
TOM YHCJIE TpauuecKy;

— COCTaBJISITh M pEIIaTh JIMHEWHOE YPaBHEHHWE WA CUCTEMY JIMHEHHBIX
YPAaBHEHUH 1O yCIIOBHUIO 3aJa41, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJy4YECHHBIN PE3yJIbTaT.

Koopaunarel u rpaduxkn. @yHKIIUA

— Ha KOOpJAMHATHOM MpsMOM MU300pakaTb TOYKH, COOTBETCTBYIOIIME
3aJJaHHBIM KOOpAMHATAM, JIy4Yd, OTPE3KH, HMHTEPBAJIbI;, 3alMCBIBATH YHCIIOBBHIE
IPOMEXYTKH Ha aJIreOpanveckoM SI3bIKE;

— OTMEYaTh B KOOPJIMHATHOM MJIOCKOCTHU TOYKH I10 3a/IaHHBIM KOOPJIHHATAM;
CTpOUTh rpapuky TMHENHBIX QyHKUUNA. CTpOUTh rpaduK PyHKIUHU y = X;

— ONHUCHIBaTh C TOMOILIBIO (PYHKUUN HW3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMsl, PAaCCTOSHUE; LI€HA, KOJUYECTBO, CTOMMOCTH;
IIPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM padOThI;

— HaXOJUTh 3HaYeHue (QYyHKLIUHU 110 3HAYEHUIO €€ apryMEHTa,;

— IMOHUMATh IpaUUEcKHil crocoO MpPeACTaBICHUS U aHaIu3a UHPOPMALIHH;
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

8 KUIACC

Yucia 1 BbIYMCICHUSA

— MCNOJIb30BAaTh HaYaJIbHBIE NIPEICTABIICHNS O MHOXKECTBE JEUCTBUTEIBHBIX
YKCeN JIJIsl CPaBHEHUS, OKPYTJICHUS U BBIYMCIIEHUH; U300pakaTh A€UCTBUTEIbHbBIC
YyCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOW;

— NPUMEHSTHh MOHATHE APUPMETUUYECKOrO KBAJPATHOTO KOPHS; HAXOAUTh
KBaJJpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KAJBKYJSATOP; BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUW, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEWH;

— HCIIOJIb30BATh 3aMKCU OOJIBIIMX U MaJbIX YUCE C MOMOUIBIO IECSITHYHBIX
npoOeit u creneneit yucna 10;

AJsre0panvecKkue BbIPAKEHUS .

— IPUMEHATHh MOHATHE CTENEHU C LEJIbIM II0KA3aTeJieM, BBIITOJIHATh
npeoOpa3oBaHus BBIPAXKEHUH, COIEPIKAIIUX CTENEHH C LIEJIbIM MTOKa3aTeNIeM;

— BBINIOJIHATH TOKJIECTBEHHBIEC MPEOOPa30BaHUs PALIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alreOpanyecKuMu ApoOsSMU;

— pacKiaabIBaTh KBAAPATHBIN TPEXWIEH HA MHOXKHUTEIIH;

— MPUMEHSTH MPeoOpPa30BAHMS BHIPAXKEHUM ISl pEIIeHUs] pa3JInyHbIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

9 KUIIACC

YpaBHeHUS U HEPABEHCTBA:

— pelmaTh JIMHEWHbIE, KBaJpaTHbIE YPABHEHUS U pallMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMH,
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— MPOBOJAUTH MPOCTEUIIINE UCCIIEIOBAHUSI YPABHEHUI U CCTEM YpaBHEHUH, B
TOM YHCII€ C TPUMEHEHUEM TrpauuecKuX MpeACcTaBlIeHUi (yCTaHaBIMBATh, UMEET
JM ypaBHEHHE WJIM CUCTEMa YpaBHEHUI PEIIeHHs, €CIITH UMEET, TO CKOJIBKO, U TIp.);

— MEPEXOUTh OT CJIOBECHOW (OPMYIHPOBKH 3a/auu K €€ anreOpanveckoit
MOJIETM C TIOMOIIBIO COCTaBJICHMSI YpPaBHEHHUS WM CHUCTEMBbl ypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTyYCHHBIN pe3yibTar;

— TPUMEHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB [JIsI CPAaBHEHHUSA, OICHKHU;
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M WX CHCTEMbI; JaBaThb
rpauyuecKyro WUIIOCTPALIUI0 MHOMKECTBA PpELIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOYHKUMH:

— IMOHUMATh U UCIOIb30BaTh (YHKIIMOHAIBHBIC TOHITHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHHUA); ONPENEIATh 3HAYCHHE (YHKIUH O 3HAYCHUIO
apryMeHTa; ONpeaeNsTh CBOMCTBA (yHKIUHU 110 €€ rpaduKy;

. k
— CTPOUTE rpaduKH dIeMeHTapHbIX QYHKIMH Butay = -,y = x2,y=x3y=

Vx, Y = |X|; ONUCHIBATh CBOMCTBA YUCIOBOU (PyHKIMH 1O €€ rpaduky.

10 KJTIACC

Yucsia 1 BBIYMCJICHUS

— CpaBHUBATh U YIOPAIOYMBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YHCIIA,;

— BBITIOJIHATH apU(PMETHUYECKUE JIEUCTBUSI C PAIMOHAIBHBIMU YHUCIaMH,
coyerass YCTHbIE M [UCbMEHHbIC TIPUEMBI, BBIINOJHIATH BBIYHUCICHUSA C
VppalrOHaIbHBIMU YUCIIAMU;

— HAaxXOJWTh 3HAYECHUS CTENEHEW C LEIbIMU II0Ka3aTelssMU U KOpPHEH;
BBIUUCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN;

— OKpYIUISITh JCHUCTBUTEIIBHBIE YHKCIIA, BBINOJHATH IPUKUIKY pe3yJibTaTa
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA!

— pellIaTh JUHEWHBIE U KBAJIPATHBIE YPABHEHUS, YPABHEHHUS, CBOJISIIUECS K
HUM, pOCTENIINEe TPOOHO-pallMOHATIbHBIC YPABHEHHUS,

— pemaTh CUCTEMBI IByX JUHEUHBIX YPAaBHEHUU C ABYMsS MEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM;

— pemiaTh TEKCTOBBIC 3aJlayMl aNreOpandecKuM CIocoOOM € TOMOIIBIO
COCTAaBJICHUs YPABHEHMUS UJIM CUCTEMBI JIBYX YPABHEHUM C IBYMsI IEPEMEHHBIMU;

— IPOBOAUTH MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeacTaBIeHu (YCTaHABIMBATh, UMEET
JI1 ypaBHEHUE WIIA CUCTEMA YPABHEHUN PELICHHUS], €CIIM UMEET, TO CKOJIBKO, U TP.);

— pemiaTh JIMHEWHbIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA; M300pakaTh
pEIICHUE HEPABECHCTB HA YMCIOBOW NPSIMOW, 3alMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB,

— pemarbh CUCTEMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO; H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB,;

— MCMOJIb30BaTh HEPABEHCTBA MPH PEIICHUN PA3TUYHBIX 33/1a4.
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DYHKUMN:
— pacro3HaBaTh (PyHKIMHU HU3Y4YeHHBIX BUAOB. [loKa3piBaTh cxemMaTHUECKU
pacIioyio’keHNe Ha KOOPAWHATHOM IIOCKOCTH TpadukoB GyHKIud Buma: y = KX,

K .
y=kx+b,y= ~ Y= ax2? +bx+c,y=x2,y =+, y = X| B 3aBHCHMOCTH OT 3HAYCHHil

K03 UITMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA;

— CTPOUTH U M300pakaTh CXeMaTUUYECKH TpadUKu KBaIPaTHUHBIX (PYHKIIHIA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 1O UX TpaduKam;

— pacro3HaBaTh KBAAPATUUHYIO (PYHKIIHIO IO (pOopMyJie, TPUBOJUTH IPUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peaNbHOU KU3HH, (PU3UKH, TEOMETPHH;

Apudmernyeckasi U reoMeTpuYecKasi IPOrPecCHM;

— pacro3HaBaTh apuPMETHUYECKYI0 M T€OMETPUUECKYIO IMPOrPECCHU TPH
pa3HbIX criocobax 3a1aHus;

— BBIIOJHATh BBIYMCIEHUS C HCIOJIBb30BaHUEM (GOpMyJT N-TO 4JeHa
apu(pMeTnyecKo U reoMeTpUYECKON Mporpeccuii, CyMMbI MEPBBIX N UJIEHOB;

— mn300pakaTh WIEHBI MOCIEAOBATEILHOCTH TOYKAaMHU Ha KOOPIWHATHOU
TUTIOCKOCTH;

— pemrath 3a7a4u, CBSI3aHHBIE C YUCIIOBBIMU MOCIEIOBATEIBHOCTSIMH, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).



7 KIIACC

TemaTnuyeckoe IJIAHMPOBaHME

TemaTrueckoe MIaHUPOBAHKUE TI0 aaredpe MpeIcTaBICHO 1o rojgaM ooydeHus (7—10 kiracchr).

OcHOBHBIC BUBI JEATSITLHOCTH O0YYAIOIIMXCS TEPEUNCIICHBI TTPU U3YYCHUH KaXK0W TEMbl U HAMPaBJICHBI HA TOCTHKEHUE
IJIAHUPYEMBIX pe3yJbTaToB o0yueHus. [lepedeHb BUIOB AESITEIBHOCTH MOXET OBITH PACIIMPEH WM COKpaIéH — ¢ Yy4ETOM
BO3MOKHOCTEH ¥ OTpaHUUYEHUN 00yJaronuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HApYyIICHUS MPY MATOJIOTHH CITyXa.

Oo611ee komuecTBO YacoB — 102 gaca.

TeMbl (TeMaTHYeCKHE
0JI0KH/MOYJIH)

OcHOBHOe coiep:kaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

Yucjaa v BLIYHCJICHHS.
PanuonajabHble ynuciia
(25 9)

[ToHsiTHE palMOHATILHOTO YUCIIA.
Apudmernueckue JICHCTBHS c
paLMOHATIBHBIMHU YUCIIAMH.

CpaBHeHue, ynops04iMBaHie pallMOHAIbHbBIX
YHCell.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

Pemennie OCHOBHBIX 3amad Ha JIpooOwH,
MPOLEHTHI U3 PEATBHON MPAKTUKHU.
Ilpr3Haku  OEIMMOCTH, PA3JIOKEHHUS  Ha

MHO’KUTEIH HAaTypalbHBIX YUCEIL.
Peanbnble 3aBucumoctu. IIpsimast u ob6paTtHast
PONOPLUOHATIBHOCTH.

B meuenue yuebmnoco 200a: NMOHUMAaTh, MPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIPUHUMATH (CIIyXO3pPHUTEIBHO W/WIHM HA CIlyX C y4ETOM YPOBHS
CIIyXOp€YeBOT0 pa3BUTHs OOYYaIOLIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOJUTh TEMATUYECKYI0 U TEPMHUHOJIOIMYECKYIO
JIEKCUKY, a TaKXe JIeKCHKY [0 OpraHu3aluu y4eOHOH JesTeIbHOCTH.
Bemonaare ¢onerndeckyro 3apsaky. Mcnonb3oBath MaKTHIIBHYIO (YCTHO-
JAKTHIIBHYIO PEYb) B KAUECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu xadxxcooi yueOHol uwemeepmu: BOCIPUHUMATbh Ha CIyX U
BOCIIPOU3BOJUTh TEMaTHYECKYIO0 U TEPMHUHOJIOTHYECKYIO JEKCUKY yUeOHOM
JUCHUIUIMHBL, @ TAK)KE JIEKCUKY 10 OpraHU3aliy yueOHOU JesTeIbHOCTH.

CuctematuszupoBaTh U oOoramarb 3HaHHA 00 OOBIKHOBEHHBIX MU
JECSITUUHBIX APOOSIX.
CpaBHMBaTh W  yNOpsAAOYMBATH  JpoOH, TpeoOpa3oBbIBas  IMpH

HEO0OXOJIUMOCTH JAECATUYHBIE IpOOU B OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B
JIeCATUYHbIE, B YACTHOCTH B OECKOHEUHYIO JECSITUYHYIO APOOb.

[IpumensTh pasHOOOpa3Hble CHOCOOBI U MPUEMBI BHIYMCICHUS 3HAUYEHUI
JIPOOHBIX BBIPAKEHHM, COJIEPKALINX OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH:
3aMEHATh NpPU HEOOXOJUMOCTH JIECATUYHYIO ApOoOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECITUYHOM, MPUBOJUTH BhIpaXkeHUEe K (popme, Hanbosee
yAOOHOW ISl BBIYUCIIEHUH, IPeoOpazoBbIBaTh JAPOOHBIE BBIPAKEHUS Ha
YMHOXKEHUE U JIeJICHHE JECATHYHBIX IpoOed K JeHCTBUAM C LENbIMH
YHCIIaMU.

[TpuBoaANUTH YMCIOBbIE U OYKBEHHbIE NPHUMEPHl CTENEHU C HATYpaJIbHBIM




64

IoKaszaTeseM, OOBSICHSAA 3HAUYEHUs OCHOBAHMs CTENEHU M II0Ka3aTes
CTCIIEHHM, HAaXOAWTh 3HAYEHHUs crTermeHed Buma a™ n (a — moboe
paloHaIbHOE YUCIIO0, N — HATYPAJIbHOE YHUCIIO).

IToHnMaTh CMBICI 3a1IKCH OOJIBIINX YHCEN C TOMOILBIO IECATUUHBIX ApoOeit
u cTeneHer yucina 10, mpuMEHATh UX B PEAJIbHBIX CUTyaLUsX.
[IpuMeHsAT OpPU3HAKM  JE€IMMOCTH, pa3lOKEHUS Ha
HaTypaJbHbIX YUCEIL.

Pemare 3aaun Ha yacTu, MPOLIEHTHI, PONOPLUH, HA HAXOXKAECHUE IpOOH
(mporieHTa) OT BENMYHMHBI M BEIMYMHBI 1O €€ ApoOH (IPOIEHTY), APOOH
(mporeHTa), KOTOPBIA COCTABIAET O/HA BeIMYMHA OT Apyroil. IlpuBoanTs,
pa3duparpb, OLIEHUBATH PA3JIMYHbIC PEIICHUS, 3aIIMCH PEUICHUNH TEKCTOBBIX
3ajau.

PacriozHaBate U OOBSACHATH, ONUPAsCh HAa OIpPEAEICHMs, MPSAMO
IIPONOPILMOHATIBHBIE M 00PAaTHO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU; IPUBOAUTD IPUMEPBI ITUX 3aBUCUMOCTEHN U3 peaIbHOT0 MUPA,
U3 APYrux y4yeOHBIX MPEIMETOB.

Pemarp mnpakTHKO-OpUEHTHPOBAHHBIE 3aJaud Ha ApodH,
IPSIMYIO M 00paTHYIO MPOIOPLUUOHAIBHOCTH, IPOIIOPLIUH.

MHOXHUTCIIN

IIPOLICHTHI,

Aaredpanyeckue
BbIpaskeHus (27 4)

bykBenHble  BblpaxkeHus.  llepemeHHble.
Homyctumslie 3HAYEHUS IIEPEMEHHBIX.
DopMyIIBL.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUM,
pPacKpbITHE CKOOOK M MPHUBEICHUE MOJOOHBIX
claraeMblXx.

CsoiicTBa CTEICHH c HaTypaJbHBIM
MOKa3aTelIeM.

MHOTOYJICHEL. Cnoxenue, BBIYUTAHHE,
YMHOXEHUE MHOTOYJICHOB. dopmyibl
COKpamEéHHOTO YMHOXEHHS.  PaznmoskeHne

MHOI'O4YJICHOB Ha MHOXXHUTCIIN.

OBnazers anreOpanueckoil TEPMUHOJOTUEN U CUMBOJIMKOM, TPUMEHATD €€
B IIpoIiecce OCBOCHHUS yueOHOro MaTepHuaa.

HaXOI[I/ITI) 3HAaUYCHUA 6YKB€HHI)IX BI)Ipa)KCHI/II\/JI npu 3aJaHHBIX 3HAYCHHUAX
OYKB; BBIIMOJIHATH BBIYUCICHUS IO (hOpMyIIaMm.

BoinonHATe  mpeoOpazoBaHUS  IIEJIOTO  BBIPAXKEHHSA B
MIPUBEJCHUEM TOJJOOHBIX CJIaraeMbIX, paCKpbITHEM CKOOOK.
BrmmomHaTh YMHOXKCHHUE OAHOYICHA HAa MHOIOYICH M MHOIo4wicHa Ha
MHOTO4JIEH, TPUMEHATH (POPMYJIbI KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.
OcymiecTBISATh  pa3loKEHHE MHOTOYWICHOB HAa MHOXHUTEIU IMyTEM
BBIHECEHHMsSI 3a CKOOKM OOIIero MHOMHUTENs, NPUMEHEHUS (OpMYJIbI
Pa3HOCTH KBAIPATOB, GOPMYJI COKPAIIEHHOTO YMHOKECHHS.

[TpumensaTh MpeoOpa3zoBaHNue MHOTOUYJICHOB ISl pEIIEHUS Pa3InYHbIX 3a/1a4
N3 MaTEMAaTUuKH, CMCKHBIX IIPEAMETOB, U3 peaﬂBHOﬁ IMPAKTHUKH.
3HAaKOMHTbCS C UCTOPHEH Pa3BUTHS MAaTEeMaTHKH.

MHOT'OYJICH
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YpaBHeHust U
HepaBeHcTBa (20 1)

VYpaBHeHue,  mpaBuia  IpeoOpa3oBaHUs
YpaBHEHHUS, PABHOCUJIBLHOCTh YPABHEHUH.
JluHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHO,
pelIeHUEe JIMHEHHBIX YpaBHEHHU. Pemenue
3aJa4 ¢ IOMOLIbIO YPaBHEHUM.

JInneliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU
U ero rpaduxk.

Cucrema 1ByX JIMHEHHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMH.

Pemenune cucrem ypaBHEHHH CrocoOoM
HOJICTAHOBKHU U CLIOCOOOM CII0XKEHHUS.

Pemate nuHeliHOE ypaBHEHHME C OJIHOW MEPEMEHHOM, MPUMEHSsS MpaBUIa
Iepexo/ia OT UCXOAHOI0 YPaBHEHUS K paBHOCHIIBHOMY €My 00Jiee IpoCcToro
Buja. [IpoBepATh, ABISETCS TU KOHKPETHOE YMCIIO KOPHEM ypaBHEHUSI.
[ToxOuparhk mpuUMephl Map YUCEN, SBISIONUXCS PEIICHUEM JIMHEWHOTO
yYpaBHEHUS C ABYMS [IE€PEMEHHBIMHU.

Ctpouth B KOOPAMHATHOHN IUIOCKOCTH TpaduK JUHEHHOTO ypaBHEHUS C
IBYMsI TEPEMEHHBIMH; TMOJB3YysSICh TIpadUKOM, MPUBOJIUTH TMPUMEPHI
pelieHust ypaBHEHHUS.

Haxomuth peimieHue cucTemMbl [BYX JIMHEWHBIX YpaBHEHHH C JBYyMs
MepEMEHHBIMHU.

CocTaBisATh U pellaTh YpaBHEHUE WIM CHUCTEMY YPaBHEHHMH 1O YCIIOBUIO
3a/1aud, WHTEPIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJaud
TIOJIYYEeHHBIN pe3yJbTarT.

Koopaunarsl u | Koopaunara Touku Ha NpsIMOM. Ha xoopaunatHOil mnpsiMoil wu300pakaTh TOYKH, COOTBETCTBYIOLIUE
rpapuxku. Pynkuum | Yucnosble NpoMexyTKU. PaccrosiHue Mexay | 3alaHHBIM KOOpJIMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbl; 3allMChIBaTh UX Ha
(24 4) JBYMsI TOUKaMU KOOPJIWHATHOMU IIPSIMOM. anredpandeckoM s3bIKe.
[IpsimoyronbHass cucrema koopauHarT Ha | OTMeuaTh B KOOPAMHATHOW INIOCKOCTU TOYKH IO 3alaHHBIM KOOPAMHATAM;
wiockocTd. llpumepsl rpadmKoB, 3aJaHHBIX | CTPOUTH TPaPUKH HECTOKHBIX 3aBUCHMOCTEH, 3aJJaHHBIX (pOopMyJiaMu, B TOM
¢dopmynamu. UreHue rpaduKOB peasbHBIX | YUCIE C HOMOILBIO HUPPOBBIX Ja00paATOPUH.
3aBUCHMOCTEH. [IpumensTh, M3yuyaTh NPEUMYIIECTBA, HWHTEPIPETHUPOBATH IpaduyecKuit
[Tonstue ¢ynxouu. I'paduk  ¢GyHKIMH. | cTOCOO  MpeAcTaBIeHUS M aHalIM3a  pa3HOOOpa3sHOW  HKM3HEHHOU
CaolicTBa QyHKIUI. nHpopMaLnu.
Jluneiinas ¢ynkuus. Iloctpoenue rpaduka | OcBauBaTh  NOHATHE  (YHKUMH,  OBJIajgeBaTh  (DYHKIHMOHAJIbHOU
auHeHoM  ¢yHkuuu. ['padux  QyHKIUM | TEPMUHOJIOTHEH.
y = |x]. Pacrio3naBath nuHeiHy0 QyHKIUi0 Y = KX + b, onuceiBath €€ cBOCTBA B
3aBUCHMOCTH OT 3HaueHH K03 durmeHToB K u b.
Ctpouts rpaduku JIUHEHHONW QyHKIUH, QyHKIUH Y = |X|.
Ncnonb3oBath nu(poBbIE pecypchl A MOCTPOSHUS IpadUKOB GYHKIMN U
U3Y4EeHHsI UX CBOMCTB. IIpMBOINTE MpUMeEpH! JIMHEHHBIX 3aBUCUMOCTEN B
peaJIbHBIX MpoLieccax U SIBJICHUSIX.
IToBTOpEeHHE u | [loBropeHre OCHOBHBIX NMOHATUH U METOJOB | BriOMpaTh, MNpUMEHATh OLEHHBATh CHOCOOBI  CpPaBHEHHUS  YHCEll,

00o0menue (6 4)

Kypca 7 kiacca, 000011eH1e 3HaHUH.

BBIUHCIICHH, Tpeo0pa3oBaHU BhIpAKEHH, pellIeHUs] ypaBHEHUH.
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Ocy1ecTBIATh CAMOKOHTPOJIb BBIIOIHSAEMBIX ACHCTBUNA U CaMOIIPOBEPKY
pe3ysbTara BRIUYUCICHUN, TPe0Opa3oBaHuM, IIOCTPOCHHUIA.

Pewate 3amaun u3 peanbHOM )KM3HU, IPUMEHATh MaTEMAaTUYECKUE 3HAHUSA
JUISL pEUIEHUS 3aJ1a4 U3 IPYTUX NPEIMETOB.

Pemarp TekcToBble 3a/auM, CpaBHHMBAaTh, BHIOUpATh CIIOCOOBI PELLICHUS
3a/1a4u.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

0JI0KH/MOYJIH)
Yucaa u Bpruncjaenusi. | KBagpaTHelil KOpeHb U3 9ucia. B meuenue yuebHoco 200a: TOHMMAaTbh, NPHUMEHITH B CaMOCTOSTEIHHON
KBagparuble kopuu | [lonstHe 00  HMppanMOHAIBHOM  YHCIE. | p€Yd, BOCIPUHUMATH (CIyXO3pPHUTEIbHO U /MM Ha CIyX C YYETOM YpOBHS
(22 v) JlecsaiTHYHbIE TPUOIMKEHUS HPPALIMOHAIBHBIX | CIIyXOPEYEBOTO PAa3BUTUSL OOYyYarOIMXCS) M JOCTaTOYHO BHSTHO U

quce.

JlercTBUTEIIBHEIC YHCIa.
JIEUCTBUTEIIbHBIX YHCEI.
ApudmeTrndeckuii KBaapaTHBINH KOPCHb.
VpaBHeHue Bujia x2 = a.

CpaBHeHue

CgoiicTBa apu(MeTHUYECKUX  KBAAPATHBIX
KOpHEH. [Ipeo6pazoBanue YHCIIOBBIX
BBIDOKEHHUM,  colepKalllMX  KBaJpaTHBIC
KOPHH.

€CTECTBEHHO BOCIIPOM3BOJUTh TEMAaTHYECKYI0 H TEPMHHOJOTHYECKYFO
JIEKCHUKY, a TaKKe JIEKCHMKY MO OpraHM3alui Y4eOHOW esSTeIbHOCTH.
Beinonuate (oHeTHYECKYIO 3apsaaKy. Vcrmonb30BaTh NAaKTWIIBHYRO (YCTHO-
JTaKTWIBHYIO PeUb) B KAUYECTBE BCIIOMOTaTEIBHOTO CPEACTBA OOIICHUS.

Ilo oxonuanuu Kadxcoou yue6HoU yemeepmu: BOCHPUHUMATH HA CIyX H
BOCITPOM3BOJUTH TEMAaTHYECKYIO M TEPMUHOJIOTUYECKYIO JICKCUKY YIEOHOI
JMCIUILIIMHBIL, @ TAKKE JICKCHKY 110 OPraHU3alluy Y4eOHOM e TeIbHOCTH.
@®opmynupoBaTh  ONpeleNieHHE  KBAJAPAaTHOrO  KOPHA W3  YHCIA,
apU(pMETHUECKOTO KBAJIPATHOTO KOPHSI.

[TpuMeHATh oOmepanyio W3BJICYCHUS KBAJPaTHOTO KOPHSA U3 YHCIA,
UCIIOJIB3YsI TPU HEOOXOIUMOCTH KAIBKYJISTOP.

OueHuBarh KBaJpaTHbIE KOPHU IENBIMH YUCIAMH W JECATHYHBIMH
TPOOSIMH.

CpaBHUBATh ¥ YNOPSAOYMBATh PALMOHAIBHBIE U MPpPAIlMOHATIBHBIC YHCIIA,
3aMUCaHHbIC C TIOMOIIBIO KBAIPATHBIX KOPHEH.

HccrenoBarh ypaBHEHHE X2 = @, HAXOAUTH TOYHBIE U TIPUOIIVKEHHBIE KOPHH
npu a> 0.

HccnenoBath cBOWMCTBA KBagpaTHBIX KOPHEH, IPOBOII
IKCTIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJIbKYJISITOpa (KOMITBIOTEPA).
Jloka3pIBaTh CBOWCTBA apU()METHUECKUX KBAJAPATHBIX KOPHEH; NPUMEHSTh
UX JIJIs TPeo0pa3oBaHuUs BRIPAKEHHIA.

BeimonHATe mpeoOpa3oBaHMs BBIPAKEHHW, COJCPIKAIIMX KBaJIpaTHBIC
KOpHH. BpIpaxarh MEpeMEHHBbIE W3 TEOMETPUYCCKHX M (HU3HUSCKUX
bopmy.

BbIuncisiTh  3HAYEHHs BBIPOKCHUH, COJEPXKAIMX KBAJIPAaTHbIC KOPHH,

YHCJIOBBIC
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UCHOJb3Ys IPU HEOOXOIUMOCTH KaJIbKYJIATOP.

Hcnone3oBark B XOA€ peUICHUSA 3a1ad DJIEMEHTapHbIC IPEICTaBICHUS,
CBSI3aHHbIE C IPUONMKEHHBIMU 3HAYECHUSMU BEJIUYUH.

3HAKOMMTHCSI C UCTOPUEHN pa3BUTHs MaTEMaTHKHU.

Yuciia 1 BLIYHCJICHHUS.
CTenneHb ¢ IEJIBIM
noka3zarejem (11 1)

CreneHb ¢ 1IETIbIM 0Ka3aTeNIEM.
CrangaprHas 3amuch yucia.

Pa3zmepbl 00BEKTOB OKpy’Karoliero Mupa (0T
9JICMCHTAPHBIX 4YacTull [0 KOCMHYCCKUX
O00BEKTOB), UIMTEIBHOCTH HPOLECCOB B
OKpY’KalolleM MHpe.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeIIEM.

DopmyJIHPOBaTh ONPEACICHUE CTEIICHU C LEIbIM ITOKA3aTEIEM.
HpeILCTaBHSITB 3aIIUCh 60HBH_II/IX U MaJIbIX YUCCII B CTaHI[apTHOM BHUJIC.
CpaBHUBaTh YUCJIa U BEJIWYMHBI, 3aMIMCAHHBIC C UCIIOJIB30BAHUEM CTEIICHU
10.

Hcnonb3oBarh 3amuch YWUCENI B CTAHAAPTHOM BHAE MJI BBIPAXKECHUS
pa3zMepoB 0OBEKTOB, NITUTEILHOCTH MPOIECCOB B OKPYIKAIOIIEM MUPE.
DopMyIupPOBaTh, 3aMKCHIBATH B CAMBOJINYECKON (hopMe U HILTIOCTPUPOBATD
MPUMEPAMU CBOKMCTBA CTEIIEHU C LEIBIM MTOKA3aTEIEM.

[IpuMeHATh CBOWCTBA CTENEHU IS MNpeoOpa3oBaHMS  BBIPAKEHUH,
COAEpKAIMX CTEINEHU C UEIbIM IOKa3aTelaeM. BBINOIHATh OEHWCTBUSA C
YHUCllaMH, 3alMCaHHBIMH B CTaHAApTHOM BuUJIE (YMHOXEHHUE, JelieHue,
BO3BEJICHUE B CTEIIEHb).

Auredpanueckue KBanpatHslit TPEXUICH. Paznoxenue | Pacmo3HaBaTh KBaJpaTHBIA TPEXWIEH, YCTaHABIMBATH BO3MOXKHOCTH €r0
BBbIPasKeHM . KBaJIpaTHOI'O TPEXUJIEHA HA MHOXKUTEIIH. pa3IoKeHUs: Ha MHOXKHUTEIH.
KBagpatHbIii PackiagpiBaTe Ha MHOYKUTENN KBAaAPATHBIN TPEXUIEH C HEOTPULIATEIBHBIM
TpéxuJjien (7 4) JIMCKPUMHUHAHTOM.
Auredpanyeckue Anrebpanueckas JpoOb. Jonyctumsle | 3anucsiBaTh alire0Opandeckue BeipakeHus. HaxoauTs 061acTh onpeaeneHus
BbIPasKeHM . 3HAUEHUs  NEPEMEHHBIX, BXOISIIMX B | PALlMOHAIBHOTO BBIPAXKECHHUS.
Auredpanyeckast anreOpanyeckre  BoIpakeHHs. OcCHOBHOE | BBIMOMHATH YMCIOBbIE MOACTAHOBKHM U BBIUYMCIATH 3HAUYEHHE IPOOH, B TOM
ApooH (22 u) CBOMCTBO anreOpanveckoi IpOOH. | YUCIIE C TOMOIIBIO KAJIbKYJIATOPA.
Cokpaiienue apo0eii. ®opMyIMpoBaTh OCHOBHOE CBOMCTBO alredpandeckoi A1poOoH U MPUMEHSTh
CnoxkeHue, BbIUMTAHUE, YMHOXXEHHE W | €ro JUIs mpeoOpa3oBaHUs ApoOeH.
JIEJIEHNE anreOpanyecKux npoOelt. | BeimomHATh neiicTBus ¢ anrebpanyecKuMu JpoosMu.
[TpeoOpa3zoBanue BbIpaxeHHH, coaepxkamux | [IpuMeHsaTs mpeoOpazoBaHusl BbIpaXXEHUM ISl pemieHus 3anad. Belpaxkats
anreOpandeckue Apoou. nepeMeHHble U3 Gopmyn (PpHU3HMUECKUX, T€OMETPUUYECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAIIHH).
IToBTOpEeHHE u | [loBropeHre OCHOBHBIX MOHATHHA M METONOB | BriOMpaTh, MNpUMEHATh OLEHHBATh  CHOCOOBI  CpPaBHEHHUS  YHCEll,

00o0menue (6 4)

Kypca 8 kiacca, 000011eH1e 3HAaHUH.

BBIUHCIICHH, Tpeo0pa3oBaHui BbIpaXKEHHM, pellieHUs] ypaBHEHHUH.
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Ocy1ecTBIATh CAMOKOHTPOJIb BBIIOIHSAEMBIX ACHCTBUNA U CaMOIIPOBEPKY
pe3ysibTara BRIYUCIICHUN, TIPeoOpa30BaHUM, TOCTPOCHHIA.

Pewate 3amaun u3 peanbHOM )KM3HU, IPUMEHATh MaTEMAaTUYECKUE 3HAHUSA
JUISL pEUIEHUS 3aJ1a4 U3 IPYTUX NPEIMETOB.

Pemarp TekcToBble 3a/auM, CpaBHMBATh, BHIOUpATh CIIOCOOBI pPELICHUS
3a/1a4u.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

0JI0KH/MOYJIH)
YpaBHeHust u | KBanparnoe ypaBHEHHUE. HenonHoe | B meuenue yuebHo2o 200a: TIOHMMAaTbh, NPHUMEHSTH B CaMOCTOSTEIBHON
HepaBeHCTBA. KBaJIpaTHOE ypaBHEHHUE. peun, BOCIPUHUMATE (CIIyXO3pPHUTEIbHO W/WIM HA CIIyX C y4ETOM YPOBHS
KBaapaTtnbie dopmyna KOpHEH KBaIpaTHOTO YpPaBHEHHS. | CIIyXOPEYEBOTO Pa3BUTHS OOYYaIOUIMXCS) M JIOCTaTOYHO BHATHO W

ypaBHeHus (17 1)

Teopema Buera.

Pemienne  ypaBHeHUMH,  CBOASIIUMXCA K
KBaJIpaTHbIM. [Ipocreitmue JpOOHO-
paloHaIbHbIe YpaBHEHHUSI.

Pemenne TEKCTOBBIX 3a7ady C MOMOILBIO
KBaJIPATHBIX YPABHEHUN.

€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJOTHYECKYIO
JIEKCUKY, a TakKe JIeKCUKY IO OpraHu3alii Y4yeOHON JesTeNIbHOCTH.
Bremonsate ¢onerndeckyro 3apsaky. Mcnonb3oBaTh JaKTWIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTaTEIbHOIO CPENICTBA OOIIICHHUS.

Ilo oxonuanuu xadxxcooi yueOHol uyemeepmu: BOCIPUHUMATbh Ha CIyX U
BOCIIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHYECKYIO JIGKCUKY Y4eOHOM
JMCHIUIUIAHBL, @ TAKXKe JICKCHKY MO0 OPraHU3aIlliH Y9eOHOH e TeTbHOCTH.
Pacno3naBath KkBaJpaTHbIE YpaBHEHHUS.

3anuceiBath  (QopMylly KOpHEH KBaIpaTHOTO YpaBHEHUS; peliaTh
KBaJIpaTHbIC YPAaBHEHUS — IIOJIHBIE U HE TIOJIHBIE.

[IpoBOoNTH MpOCTENIINE UCCIIEIOBAHUS KBAPATHBIX YPABHEHMUIA.

Pemate  ypaBHeHMs, CBOJAIIMECs K  KBaJpaTHBIM, C  IIOMOIIbIO

npeoOpa3oBaHMM U 3aMEHOM TEPEMEHHOMN.

Habmronate u aHanmu3upoBaTh CBA3b MEXKIY KOPHAMH M Kod(hduireHtamMmu
KBaJIpaTHOI'0 YpaBHEHUS.

dopmynupoBath TeopeMy Buera, a Takke 00paTHYIO Teopemy, IPUMEHSTh
9TH TEOPEMBI JIJIsl PEIICHMS 3a/1a4.

Pemarh TekcTOBbIE 3a7auM anreOpandyecKuM CIIOCOOOM: MEPEXOAUTH OT
CIIOBECHOH (DOpPMYIIMPOBKH YCIOBHS 33Jaud K aureOpanveckoil MoaemH
MyTEM COCTABIICHUS YPAaBHEHHUS, pelIaTb COCTABICHHOE YpaBHEHHE;
HHTEPIPETHPOBATH PE3YJIbTAT.

3HAKOMHUTBHCS C UCTOPHEH Pa3BUTHUS AIreOphI.

YpaBHeHust /|
HepaBeHCTBA.

JIuneliHOE ypaBHEHUE € IBYMsI IEPEMEHHBIMH,
ero rpaduk, IpuMepsl pelIeHus] ypaBHEHH B
LEJbIX YUCIIaX.

Pacno3naBaThk nuHENHBIE YpaBHEHUS C JBYMS [TIEPEMEHHBIMHU.
Crtpouts rpadvku JUHEHHBIX YpaBHEHHUU, B TOM YHCIE HCIONb3Ys
U POBHIE PECYPCHI.
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Cucrembl ypaBHeHMI
(15 u)

Pelienue cucrteM ABYX JUHEUHBIX YpaBHEHUM
¢ ABymsi nepeMeHHbIMH. [Ipumepsl perneHus
CUCTEM HEJIMHEHHBIX YypaBHEHUH C ABYMs
NepEeMEHHBIMHU.

['padmyeckass uHTEpHpeTalus YpaBHEHHS C
JIBYyMsI TIEPEMEHHBIMU U CUCTEM YPAaBHEHHM C
JBYMsI IIEpEMEHHBIMHU.

Pemienne TEKCTOBBIX 3a7ad C TMOMOIIBIO
CUCTEM YPaBHEHMIA.

Pa3nnyats napaiiesbHbIE U IEpECEeKaroIMecs MPsMBbIC 110 UX YPaBHEHUSM.
Pemate cucrembl ABYyX JIMHEHHBIX YPAaBHEHMHM C JBYMs II€PEMEHHBIMU
IIOICTAHOBKOM U CIIOKECHHUEM.

Pewmates npocreime CUCTEMBI, B KOTOPBIX OJHO U3 YPABHEHUN HE SIBIACTCS
JIMHEHHBIM.

[TpuBoauTh rpauvecKy0 WHTEPHPETAIMIO PEHICHUS YPABHEHHS C JBYMS
IIEPEMEHHBIMHU U CUCTEM YPaBHEHUH C JBYMsI IEPEMEHHBIMHU.

Pemate TeKCTOBBIE 331a4H aNreOpanuecKuM CriocoooM.

YpaBHeHus "
HepaBeHCTBA.
Hepagencra (14 4)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHctBO ¢ OJHOW  TNEPEMEHHOIA.
JInHeliHbIE HEPABEHCTBA C OAHOU IIEPEMEHHOM
n ux pemenne. CucremMbl JUHEHHBIX
HEPaBEHCTB C OJHOM IIEPEMEHHOM U HX
pelieHue.

N3o0paxenue perieHus JUHEHHOTO
HEpPaBEHCTBA M HX CHUCTEM Ha YHUCIOBOMU
IPSIMOM.

@opMyIMpPOBATH CBOMCTBA YNCIOBBIX HEPABEHCTB, MIUIKOCTPUPOBATh UX HA
KOOPJIUHATHON MPSIMOH, I0Ka3bIBaTh alreOpanvecKH.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.

Pemate nuHEHHBIC HEpaBEeHCTBAa C OJHOM IEPEMEHHOH, H300paXkaTh
pelLIeHNE HEPABEHCTBA HA YMCIOBOM MPSAMOI.

Pemarh cuctembl TMHEMHBIX HEPABEHCTB, U300pakaTh PELICHUE CHCTEMbI
HEPABEHCTB HA YUCIIOBOU NPSMOM.

®Oynknun. OCHOBHBIEC
nousitus (6 4)

[Tonstne ¢pynkumu. OONIaCTh ONMpeaeeHUs U
MHOXECTBO 3HaueHUU (QyHKiuu. CrocoOs
3aJaHus QyHKIMH.

I'padux ¢dynxkuumu. CBoiicTBa (PYyHKIIUU, HX
oTtoOpakeHHe Ha rpaduxke.

Hcnonb30Bath GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CUMBOJIUKY .
Boluncnate  3HaueHus — QyHKUMH, 3aJaHHBIX  Qopmyiamu  (TIpu
HEOOXO/JMMOCTH HCMOJIb30BaTh KalbKYJATOP); COCTAaBJIATh TaOIMIIBI
3HaYEHUHN QYHKIHH.

Ctpouts 1o Toukam rpaduxu QyHKIHH.
OnuceiBath  cBOMCTBA (QYHKIMU Ha
MIPEJCTaBICHHUS.

Hcnonb3oBarh GyHKIMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
HccnenoBath npuMepsl rpaduKoB, OTPa)KalOIMIUX peabHbIE MPOLECCHl U
sBieHust. [IpUBOIUTH TpUMEpPHI TPOLECCOB M SBJICHUW C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnonb30BaTh KOMIOBIOTEPHBIE MPOTPAMMBI ISl TOCTPOEHUS TpapUKOB
(GYHKIMH ¥ U3YYEHUS] MX CBOMCTB.

OCHOBEe €€ TpaduiecKoro
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@®yukuuu. YucioBbie

Urenue u mocrpoeHue rpadukoB (QyHKUIUH.

Pacno3naBarn BHUJbI H3y4YaCMBIX (bYHKHI/Iﬁ Iloka3wpIBaTh CXEMaTHUYCCKH

¢ynkunu (10 49) [Tpumeps! TpaduKoB GYHKIMH, OTPAKAIONIIMX | MOJNOKEHHE Ha KOOPIMHATHOM MI0CKOCTH rpadMkoB QYHKIMI BUAA: y = X2,
peaibHbIC IIPOILECCHI. y = x3 y= \/X, y = [x].
@DyHKIMM,  ONMCHIBAIOLIIMC  NPAMYI U | Mcmomb3oBaTh  (DYHKIMOHANBHO-TpadUUeCKHe  NPEACTABICHHSA  JUIs
00paTHYIO MPONOPUHOHATBHBIE 3aBUCHMOCTH, PELLIEHHS U UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHU.
ux rpaduku. I'nnepborna. [TpuMeHsaTh U POBBIC PECYPCHI I TOCTPOCHUS TpaPuKOB (DyHKITHIA.
Ipaduk GpyHkuun y = x2,
Oyuxkmun y = x2,y = x3, y = VX, y = |x];
rpaduyueckoe pemeHue YpaBHEHH M CUCTEM
YpPaBHEHUH.

IloBTOpPEHME u | [loBTOpeHre OCHOBHBIX NMOHATHH W METONOB | BriOMpaTh, TNPUMEHSTH, OICHUBATH CIHOCOOBI  CpaBHEHHS  YHCE,

00o0menmne (6 1)

KypcoB 7, 8, 9 kinaccoB, 00001IeHe 3HAHUIA

BBIYHCIICHHH, TPe00pa30BaHU BBIPAXKECHH, PEILICHUS] YpaBHEHUH.
Ocy1ecTBISATh CAMOKOHTPOJIb BBIIOJIIHSEMbIX JAEHCTBUM U CaMOIPOBEPKY
pe3ynbTara BRIUMCICHUN, TPeoOpa3oBaHui, OCTPOCHHIA.

Pemarp 3a1aun U3 peaabHON KU3HU, IPUMEHATh MATEMAaTUUECKUE 3HAHUS
JUISL peLIeHUs 3a/1a4 U3 IPYTUX NPEeIMETOB.

Pemarp TekcToBble 3aauM, CpaBHMBaThb, BbIOMpAaTh CIIOCOOBI PELLIECHUS
3a/1a4Hu.




10 KJIACC

OO011ee KoJIMUeCTBO YacoB — 136 yacos.
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Tembl (TeMaTHYeCKHe

OcHoOBHOe coiep:KaHue

OcHOBHBIE BHbI 1€ITEJILHOCTH 00y4al0IIMXCH

0JI0KN/ MOy J1H)
Yucia v BbIYHCJIEHHs. | PannoHansHbple  4Yucla, WppalnuoHANbHBIC | B meuenue yueOH020 200a: TOHMMATh, NPHUMEHSTH B CaMOCTOSTEIBHOW
JeicTBUTEIbHbIE YHCiIa, KOHEUYHBIE U OECKOHEYHBIE IECSITUYHBIC | pe4r, BOCHPUHUMATD (CIYXO3pUTEIBHO M/MIM Ha CIyX C Y46TOM YPOBHS

yucaa (13 4)

IpoOu. MHOXKECTBO JI€HCTBUTENIBHBIX YHUCEI;
JCHCTBUTENIFHBIE YHCIIa KaKk OeCKOHEYHbIe
JecATU4Hble ApoOHu. B3aumHO onHO3HaAuHOE
COOTBETCTBHUE MEXIY MHOECTBOM
JEHCTBUTENIBHBIX YMCEI U MHOXKECTBOM TOYEK
KOOPJMHATHOU IIPSIMOM.

CpaBHeHue JEUCTBUTEIBHBIX qucern,
apudmeTuyecKue JIEHCTBHS c
JeMCTBUTENIHBIMU YHCIIaMHU.

[TpubnmxEénnoe 3Ha4YCHHE BEJIMYUHBI,

TOYHOCTb MPUOIMIKEHHUS.
Oxpyrinenune umcen. llpukunka u olLeHKa
pPE3yIbTAaTOB BBIUUCICHUHN.

CIIyXOp€YeBOI0 pa3BUTHS OOY4YaIOLIMXCS) U JOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKYI0 U TEPMHUHOJIOIMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu y4eOHOH JesTelbHOCTH.
Bremonsate ¢onerndeckyro 3apsaky. Mcnonb3oBaTh JaKTWIBHYIO (YCTHO-
JAKTHIIBHYIO PEUb) B KAYECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicoou yuebOHOU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOJUTH TEMaTHUYECKYIO0 U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOI
JMCHIUIUIAHBL, @ TAKXKe JICKCHKY MO0 OPraHU3aIlliH Y9eOHOH e TeTbHOCTH.
Pa3BuBaTh npeicTaBiIeHs 0 YUCIIaX: OT MHOYKECTBA HATYPAJIBHBIX YUCEII 10
MHOECTBA ACHUCTBUTEIbHBIX YUCEL.

O3HaKOMHUTBCS C BO3MOKHOCTBIO IIPEJCTaBICHUs JEHCTBUTEIBHOTO YHCIA
Kak OECKOHEYHOH NEeCATUYHOH JApOOH, NPUMEHSTh JECITUYHBIC
NPUOIMKEHNS PALMOHAIBHBIX M HPPALIMOHAIBHBIX YHCEI.

N300paxaTh 1elCTBUTENbHBIE YNCIIA TOUKAMU KOOPIUHATHON IIPSIMOM.
3anuceIBaTh, CPABHUBATH U YIIOPAIOYNBATE JCUCTBUTEIbHBIC YHCIIA.
BolnonHsATh, coueTass yCTHbIE M NUCbMEHHbIE MPUEMBI, apuMeTHYecKue
JEUCTBHS C PAallMOHAJIBHBIMM YHUCJIAaMH; HAaXOIAUTh 3HAYCHUS CTEIECHEHU ¢
LEIbIMM ITOKA3aTEJSIMU M KOPHEM; BBIYUCIATH 3HAYEHUS YHCIOBBIX
BBIPAKCHUIA.

[lonyuuTe mnpeacTaBieHHME O 3HAYMMOCTH JICHCTBHUTENIBHBIX YHCEI B
MIPAKTUYECKOU IEATEIbHOCTH YETI0BEKA.
AHanmu3upoBaTh W JieJaTh  BBIBOJABI O
JENCTBUTEIILHOIO YUCJIA IIPU PEILICHUH 3a/a4.
OKpyriATh ACUCTBUTENBHBIE YHCIA, BBIIOJHATH IPUKHAIKY pe3yJbpTara
BBIYMCIICHUH, OLIEHKY 3HAYEHUI YHUCIIOBBIX BBIPAKCHUI.

3HAKOMUTBCS C HCTOPHEN pa3BUTUS MATEMATHKHU.

TOYHOCTHU HpI/I6J'II/I)KeHI/I$I
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YpaBHeHust U
HepaBeHCTBA.
YpaBHeHusi ¢ OJHOI
nepemenHoii (19 4)

Jluneitnoe ypaBHeHue. Penienue ypaBHEHUH,
CBOJSIIINXCS K JIMHEHHBIM.

KBagpaTtnoe ypaBHEHHUE. Pemenue
ypaBHEHUM, CBOASAIIMXCA K KBaJpPaTHBIM.
bukBapaTHbie ypaBHEHUS.

IIpumepsl pelieHus YpaBHEHUM TPETbEH H
YeTBEPTOM  CTENEHEW  pa3jIoKeHUEeM  Ha
MHOKHUTEJH.

Pemenne npoO6HO-pallMOHAIBHBIX YpPaBHEHUH.
Pemenne TekCTOBBIX 3a1ay anreOpandyeckum
METOJIOM.

OcBauBarp, 3alIOMUHATh U IPUMEHSTh I'paMueCKue METO/IbI TP PEILICHUH
YPAaBHEHUH, HEPABEHCTB U UX CUCTEM.

Pacnio3HaBarts 1esnbie 1 JpoOHbIE ypaBHEHHUS.

Pemrate nMHEHBIE M KBAaAPAaTHBIC YPAaBHEHHUsI, YPABHEHUS, CBOJAILMECS K
HUM, [IpocTelIe ApoOHO-PALlMOHATIbHbBIC YPAaBHEHHUS.

[Ipemiarate BO3MOXKHBIE CIOCOOBI PELICHNs TEKCTOBBIX 3a/1a4, 00CYXIaTh
UX U pelIaTh TEKCTOBBIE 33/1a4K Pa3HbIMHU CIIOCOOAMHU.

3HAKOMMTbHCSI C UCTOPUEHN pa3BUTHS MaTEMaTHKU.

YpaBHeHus "
HepaBeHCTBA.
Cucrembl ypaBHeHUil
(19 u)

JInneliHOE ypaBHEHME C IBYMsI IEPEMEHHBIMU
U ero rpaduxk.

Cucrema /IByX JIMHEHHBIX YpaBHEHUI ¢ ABYMsI
IIEPEMEHHBIMM M €€ peuieHue. Penienue
CUCTEM JIBYX ypPaBHEHHUH, OJIHO U3 KOTOPBIX
JMHENHOE, a JPyroe — BTOPOM CTEIEHH.
I'paduueckass  uHTEpHpeTalusi  CHUCTEMBI
YPaBHEHHUH C IBYyMs IEPEMEHHBIMH.

OcBauBaTh U NPUMEHATH NPUEMBI PELIEHUS CHUCTEMBl JABYX JIMHEHHBIX
YPaBHEHHU C JBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYyX YPaBHEHUH, B KOTOPBIX
OJIHO YPaBHEHME HE SIBISECTCS TUHEHHBIM.
Hcnonb3oBatk  (yHKIMOHAIBHO-TpapuuecKue
pELIeHNs U UCCIIEIOBAHNS YPAaBHEHUN U CHCTEM.
AHanu3upoBaTh TEKCThl 3aJay, pellaTh MX alreOpandeckuM CrocoOOM:
MEPEXO/IUTh OT  CJIOBECHOM (OPMYJIMpPOBKM YCIOBHUA  3ajaud K
asreOpandyeckoit MoIe I MyTEM COCTABJIEHUS CUCTEMbl YPABHEHUI; pelaTh
COCTaB JICHHYIO CUCTEMY ypaBHEHUI; HHTEPIIPETUPOBATh PE3yJIbTaT.
3HAKOMHUTBCS C UICTOPUEN Pa3BUTUSI MATEMATHUKH.

npeaAcCTaBJICHUA JIA

YpaBHeHus |
HepaBeHCTBA.
HepaBencrBa (214)

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.
JIuHeliHbIEC HEPABEHCTBA C OAHOU IIEPEMEHHOMN
U UX pELICHUE.

CucreMbl JMHEMHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOM U UX PEIICHHUE.

KBazpaTHble HEpaBEHCTBA U UX PELICHUE.
I'padmyeckass uHTEpHpeTanusi HEPAaBEHCTB U
CHUCTEM HEPaBEHCTB C JBYMs IIEPEMEHHBIMU.

UYurarh, 3amuceiBaTh, IOHMMAaThb, HWHTEPIPETUPOBATh HEPABEHCTBA;
HCIIOJIb30BaTh CUMBOJINKY U TEPMUHOJIOTHIO.
BoimonHATe  mpeoOpa3oBaHUS ~ HEPABEHCTB,  MCMOJIb30BaThb UL

npeoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacnio3naBaTh TMHENHBIE U KBaPATHBIC HEPABEHCTBA.

Pemats inHEHBIE HEPABEHCTBA, CUCTEMBI IMHEHHBIX HEPABEHCTB, CHCTEMBbI
HEPABEHCTB, BKIIOYAKONIMX KBAJAPATHOE HEPABEHCTBO, M pEIIATh UX;
00CYX/1aTh MOJy4YE€HHBIE PEIICHUS.

N300paxaTh pelieHne HEpPaBEHCTBA U CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.
Pemrate KBaJpaTHbIE HEpaBEHCTBA, HCIIOJIB3YS
[IPEACTABJICHHUS.

rpaduueckue
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OcBauBath " IIPUMEHATh HEPABCHCTBA IIPU PCHICHUHN pa3JIMYHBIX 3aa4d, B
TOM YHMCJIC IPAKTUKO-OPUCHTUPOBAHHLIX.

@Oyuknum (21 4)

KBagparnunas Qysknusa, e€ rpaduxk u
cBoiicTBa. [lapabona, KOOpAMHATHI BEPLIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

Crenennbie  (QyHKIMH C  HATypaTbHBIMH
nokazaTessiMu 2 1 3, ux rpaduKy U CBOMCTBA.
5

I'paduxu pynkuuit: y =kx, y=kx +b,y =
y=x%y=x3y=vxy=|xl.

Pacnio3HaBate  BUABI  W3ydaeMbIX  (DyHKIMI;  WUIIOCTpUPOBAThH
CXEMaTH4YeCKH, OOBSICHATh PACIOJ0KEHHE Ha KOOPAMHATHOW IIOCKOCTH
rpa¢ukoB GyHkuii Buga: y =kx,y=kx +b,y = 1;(, y=x%y=x3y= VX, y
= |x| B 3aBucuMocTH OT 3Ha4YeHWH KOI(DGHUIUCHTOB; OIKCBHIBATH HX
CBOMCTBA.

Pacrnio3HaBath KBagpaTHUHYIO (PYHKIHIO 110 (hopmyie.

IIpuBOIUTE NpUMEPBI KBAJAPATUYHBIX 3aBUCUMOCTEN U3 PEAIBHOU >KU3HU,
(bu3uKU, reoMeTpuu.

BeusBiate 1 00600maTe 0coOOEHHOCTH TpaduKa KBaAPATUIHON (GYyHKITHH
y =x? +bx +C.

CtpouTth U M300pakaTh CXeMaTHYECKH TPAPUKN KBAJAPATUYHBIX (YHKIIHH,
3a1aHHBIX (opMyJdaMH BuUaa y = axZ, Y = ax? + , Y = a(X + p)?,
y = ax? +bx +c.

AHanu3upoBaTh U NPUMEHATh CBOMCTBA HM3yUEHHBIX (QYHKIMH I UX
MIOCTPOEHMSI, B TOM YHCJIE C MOMOIMIBIO HU(POBBIX PECYPCOB.

YuciaoBble
MOCJIEeA0BATEILHOCTH
(21 v)

[ToHsiTHE YUCTIOBOI NOCIIEIOBATEIILHOCTH.
3agaHue MOCIIeI0BATEIEHOCTH PEKypPEHTHON
dopmyoit u hopmysoi N-ro wieHa.

Apudmernueckas " reoMeTpruyecKas
IIPOrPECCUH. DopmyJibl N-ro  uieHa
apupMeTHuIecKou 5 r€OMETPUYECKOM

IIPOrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.
N300paxeHne WiIEHOB apU(PpMETHUECKONH U
FEOMETPUYECKON IPOTPecCUid TOYKAaMU Ha
KOOPAWHATHOW ITIOCKOCTH.

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
CI10XHBIE TPOLIEHTBI.

OcBauBaTh W MNPUMEHATh HHJEKCHbIE 0003HAUEHMs, CTPOUTHb pEYEBbIE
BBICKA3bIBaHUS C UCMOJIb30BAaHUEM TEPMHHOJIOTHH, CBA3AHHOMN C MOHATUEM
IIOCJIEJOBATEIBLHOCTH.

AnanusupoBath (GopMylly N-TO 4jieHa [OCJIEI0BaTeIbHOCTH  WJIU
PEKYpPpEHTHYI0 (OpMYJIy M BBIUHCIATH WIEHBl MOCJIEI0BATENbHOCTEH,
3aJIaHHBIX 3TUMHU (HOPMYIIaAMHU.

YcTaHaBIMBaTh 3aKOHOMEPHOCTB B IOCTPOEHUH MOCIIE0BATEIbHOCTH, €CITU
BBINIMCAHbI IIEPBbIE HECKOJIBKO €€ UJICHOB.

Pacnio3HaBaTh apu(pMETHUECKyl0 M TE€OMETPUUYECKYIO MPOTPECCHUHU IpH
pa3HbBIX CrIoco0ax 3aaHusl.

Pemrate 3a1aun ¢ ucnonb3oBaHueM (GopMyi N-ro ujaeHa apupMeTHIeCcKon u
T€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YIICHOB.

N300pakaTh wiIE€HBl MOCIEIOBATEILHOCTH TOYKAMU Ha KOOPAWHATHOM
IIJIOCKOCTH.
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PaccmarpuBaTh mpHMephl NPOLECCOB M SIBICHUH M3 PEANTbHON IKHU3HHU,
WUTIOCTPUPYIOIIME W3MEHEHHEe B apU(PMETHYECKOH TNpPOrpeccHH, B
reOMEeTPUYECKON IPOTPECCH; N300paxxkaTh COOTBETCTBYIOLIHE
3aBHCUMOCTH IpaUyecKH.

Pematp 3agaum, CBA3aHHBIE C YMCIOBBIMU MOCIIEAOBATEIBHOCTSIMU, B TOM
quciae 3aJa4d M3 PEaTbHOM JKM3HM C HCIHOJB30BAHUEM IH(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOIUII, TPahUIECKOro KAIbKYJIATOPA U T.IL.).
Pemrate 3a1aun Ha CIIOKHBIEC TPOLICHTHI, B TOM YHCIIE 33[a4i U3 peabHON
MPAKTUKH (C UCTIOJIB30BAHUEM KaIbKYIIATOPA).

3HAKOMUTHCS C HICTOPUEH Pa3BUTHsI MATEMATHKH.

IToBTOpEHHE,
00001IeHME,
cucTeMaTUu3anus
sHanmii®® (22 4)

Yuciia W BBIYKCICHHS (3alKMCh, CPaBHEHHE,
NEUCTBUS C JIEHCTBUTEIHLHBIMH YHCJIAMH,
YUCJIOBasg IMpsiMas; MPOLIEHThI, OTHOIICHHUS,
MPOIOPIIMK;  OKPYIJICHWE, TPUOIMIKEHUE,
OIICHKA; pelieHue TEKCTOBBIX 3a7a4
apu(pMeTUYECKUM CIIOCOOOM).

Bocnpunumare (CIIyXO3pUTEJIBHO W/MIM Ha CIyX C Y4YETOM YpOBHS
CIIyXOpEUEBOI'0 DPa3BUTHUS OOy4aIOLIUXCS) U ONEPUPOBATH CIEAYIOLIUMU
MOHATUSAMHU: MHOKECTBO, MOJAMHOXXECTBO, ONEpPAllMM HaJ MHOXKECTBAMHU.
Hcnonp3oBare rpaduveckoe NpPEACTaBICHUE MHOXECTB JIISI OIHCAHHS
peabHBIX MPOLIECCOB U ABJICHUN, IPU PELICHUHU 3aJa4 U3 IPYIUX y4eOHBIX
IIPEIMETOB.

AKTyanu3upoBaTb TEPMUHOJIOTHIO M OCHOBHBIE JIEHCTBMS, CBSI3aHHBIE C
YHCJIaMU: HaTypajbHOE YHUCIIO, IPOCTOE U COCTABHOE YHUCIA, JEIMMOCTh
HaTYypaJbHBIX YUCEN, MIPU3HAKHU JIEIMMOCTH, 1IeJI0€ YUCI0, MOAYJb YHUCIA,
OOBIKHOBEHHas M JecATUYHas JApoOW, CTaHIApTHBIA BUJ 4MHCITIA,
apudMeTHYeCKUIl KBaIpaTHbIH KOPEHb.

23 TIpenycMaTtpuBaeTcs TIOBTOPEHUE DJIEMEHTOB COJEP/KAHHUs y4eOHOM JMCIMILIMHEI, OcBaMBaBiuerocs Ha 1 — 5 rojgax o6ydenus Ha yposHe OOO. JlonyckaeTcs pacupejesieHue
JIaHHOTO MaTepHala Mo COOTBETCTBYIOIIUM TEMAaTHUECKUM pa3zieliaM, OCBanuBaeMbIM Ha 6-oM roxy ooydenns Ha ypoBHe OOO.




Ilpeomemmnuwie pesynromamul yueonozo kypca «I'eomempusy

7 KIIACC

HauanbeHble nonsTrs reoMerpun. Touka, npsiMas, OTPE30K, Jyd. Yros. Buasl
yriIoB. BepTukanbHble M CMexXHbIE yIUIbl. buccektpuca yruma. Jlomanas,
MHOTI'OYyToJIbHUK. [IapannenpbHOCTh 1 EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummerpuunbie  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.
[IprMepbl CHMMETPHUH B OKPYKAIOIIEM MHDE.

OCHOBHBIE IOCTPOCHHUSI C IIOMOIIBIO HUPKYJISL U IMHEHKH.

Tpeyronbauk.  Beicota, MenmaHa, OuCCEKTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBII U PABHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa W TpPU3HAKK PAaBHOOEIPEHHOro TpeyrojibHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKH MTapaJUIEIbHBIX NpsMbIX. CyMMa yIJIOB TPEYTrOJbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpsmoyrosbHbIM  TPEYroapbHUK. (CBOMCTBO MEIWMAHBl MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [Ipr3Haky paBeHCTBa IPSMOYTOIBHBIX
TPEYTOJIBHUKOB. [IpSMOYTOJIbHBIN TPEYTOIBHUK C YIioM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISAp U HAKIIOHHAS.

I'eomerpnyeckoe MecTo TOYeK. buccekrpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpy»KHOCTbP H KpYyI, XOpJa H JHAMETP, HUX CBOMCTBA. B3aumHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMor. KacaTenbHas u cekymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHAas B YyroJ. BrnucanHas W ONHMCaHHAs OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KNIACC

Yetpipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 CBoMcTBa. YacTHbIE
cillydyad MapajjiesorpaMMoB (MPSAMOYTOJIbHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Merton yaBoenus meauansl. LleHTpanbHas cuMMeTpus.

Teopema daneca u TeopeMa O NPONOPLUUOHANBHBIX OTpe3kax. CpenHue
JIMHUAU TPEyTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrosbHuKa.

[TogoOue TpeyroapbHUKoOB, Kodhduiument mnoaodus. [Ipusznaku momoOus
TpeyroJbHUKOB. [IpuMeHeHne noqo0ust npy peleHny NpakTUYEeCKUX 3a/1a4.

CpoiicTBa mioniaae reomeTpuueckux uryp. DopMmynsl Ui IUIOMIAA
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIaIen
NoJ00HBIX (UTyp.

Brrunciienne miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl [ludaropa npu peureHun
NPaKTUYECKUX 3a]a4.
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9 KIIACC

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yIJIa IPSIMOYTOJBHOTO TPEyTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuieckue (HyHKIUU
yriioB B 30°, 45° u 60°.

BrniucanHble M LEHTpalbHBIE YIJIbL, YTOJd MEXAY KacaTElIbHONM M XOPIOH.
Yrael  Mexay XopgaMM M CeKylUMMH. BrnucaHHble W ONUCaHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnojiokeHue AByX OKpykHoctei. Kacanue
okpyx)HocTei. O01IMe KacaTenbHbIE K ABYM OKPYKHOCTSIM.

Cunyc, xocuHyc, TaHrenc yriaoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMyIIbI MPUBEACHUS.

Pemienne tpeyrospHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne npakTryeckux 3a7ad ¢ KCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O INpPOU3BENECHUU OTPE3KOB XOpZ, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJAPaTe KacaTeIbHOM.

Bektop, imMHa  (MOAYJb) BEKTOpa, COHAIIPaBJIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTHh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€pallMi HaJ BEKTOpaMH. Pa3noxxkeHue BEKTOpa 1O JBYM
HEKOJUIMHEApHbIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHS JUIMH U YIJIOB.

10 KUIACC

JlekapTOBBI KOOPIMHATHI HA IUIOCKOCTH. Y PaBHEHMS MPAMOU U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOrOYroJIbHUKM. JlnmmHa oOkpyxkHOCcTH. ['pagycHas wu
paguaHHas Mepa yIyla, BBIYMCIEHHE JUIMH Iyr OKpy»KHocred. Ilmomans xpyra,
CEKTOpa, CErMEeHTA.

JIBU>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUM (Guryp (3jeMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



TemaTrueckoe MIaHUPOBAHUE TI0 TEOMETPHH MTPEICTABICHO 10 TojamM ooydeHus (7—10 kimacchr).

OcHOBHBIC BUBI JEATSILHOCTH O0YYAIOIIMXCS IEPEUNCIICHBI TIPU U3YYCHUH KaXK0W TEMbl U HANPaBJICHBI HA TOCTHKEHUE
IJIAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepedeHb BUIOB AESITEIBHOCTH MOXET OBITH PACIIMPEH WM COKpaIéH — ¢ Y4ETOM
BO3MOYKHOCTEH ¥ OTpaHWYEHUN 00yJaronuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HApYIICHUS PY MATOJIOTHH CITyXa.

7 KIIACC

OO01ee KOJIMYECTBO 4acoB — 68 vacos.

TeMbl (TeMaTHYeCKHE

OcHoOBHOe co/iep:kaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

BejimumH (14 1)

N3MepeHne NUMHEWHBIX U YTJIOBBIX BEJIMYHH,
BBIYHCIICHHE OTPE3KOB U YIJIOB.

[Tepumerp u mnomanb GUTyp, COCTABICHHBIX
U3 MPSAMOYTOJIbHUKOB.

0JI0KH/MOYJ1H)
IIpocreiimme [Ipocreiimue  reomeTpuueckue OOBEKTHI: | B meuenue yuebOHo20 200a: TIOHUMATh, MPUMEHATH B CaMOCTOSITEIHHOU
reoMeTpuiecKue TOYKH, MpsIMBIE, Ty4du u VTIIBI, | peUd, BOCIIPUHUMATH (CIIyXO3pUTEIIBHO W/HIIU HA CIyX C Y4ETOM YpPOBHS
$urypsi U UX | MHOTOYTOJIbHHK, JIOMaHasl. CIIyXOpPEUeBOTO Ppa3BUTHS OOy4yalolUXcs) U JOCTATOYHO BHATHO H
cBoiictBa. U3mepenne | CMeXHBIC U BEPTUKAIBHBIC YTJIBI. €CTECTBEHHO BOCIPOM3BOJUTh TEMATUUYECKYI0 U TEPMHUHOJIOTHYECKYIO
reoMeTpuyecKux Pabora ¢ mpocTedmmmMu yepTexamu. JIEKCUKY, a TakKe JICKCUKY IO OpraHu3alii y4eOHOW JesTeNbHOCTH.

Bremonaare ¢onerndeckyro 3apsaky. Mcnonb3oBaTh MaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPENICTBA OOIIICHHUS.

Ilo oxonuanuu xadxxcooi yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTHYECKYIO JIGKCUKY Y4eOHOM
JMCHIUIUIAHBL, @ TAKXKe JICKCHKY MO0 OPraHU3aliH Y9eOHOH e TeTbHOCTH.
@opMyIMPOBATH OCHOBHBIE MOHSITHS U ONPEACIICHHUS.

Pacnio3naBaTte wu3ydeHHBIE TEeOMETpUUECKHE (DUTYPBI, OMpEeaeNsiaTh HX
B3aMMHOE PACIIOJIOKEHHE, BBITOIHATh YEPTEK MO YCIOBUIO 33]1a4H.
[IpoBoauTh MpOCTENIIME TOCTPOCHUS C MOMOIIBIO UPKYJIA U JIMHEUKH.
W3mepsaTh nuHEWHbIE W YIJIOBBIE BEIMYMHBI T€OMETPUYECKUX U
MPaKTUYECKUX OOBEKTOB.

OnpenensTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB, MPOBOIUTH IPyOYIO
OLIEHKY UX pa3MepoB.

Pemiate 3a1aun Ha BBIYKMCIIEHHUE JIJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Pemate 3amaun Ha B3aMMHOE PacCIiONOKEHNE TEOMETPUUECKHUX (DUTYD.
[IpoBoauTh KiIacCH(UKAIMIO YTJIOB, BBIYUCIATH JIMHEWHBIE U YTIIOBBIE
BEJIMYUHBI, IPOBOJUTH HEOOXOIMMBbIE TOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C UCTOPHUEH pa3BUTHUSI TEOMETPHUHU.
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Tpeyroabuuku (22 4)

[lonsiTue 0 paBHBIX TPEYroJbHUKAX U
NEpBUYHBIC  TPEJICTABICHUS O  PaBHBIX
(koHTpY?HTHBIX) ¢urypax. Tpu mnpuszHaKa
paBEHCTBA TPEYTOJILHUKOB.

[Ipu3naku  paBeHCTBa  HPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. CgoiicTBO Me/IMaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOenpeHHbIC u PaBHOCTOPOHHHE
TpeyroabHuku. [lpusHaku u  cBoiicTBa
paBHOOEIPEHHOTO TPEYTOJILHUKA.

[IpotuB OoJbIIel CTOPOHBI TPEYrOJIbHUKA
JIEKUT OONBIIHKA YTOJI.

[Tpocreiimre HEpaBeHCTBA B TEOMETPHH.
HepaBenctBo TpeyronpHuka. HepaBeHCTBO
JIOMaHOMU.

[TpssMOyTONBHBIN TPEYyTOIBHUK C yTioM B 30°.

PacriosHaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX uepTekax (C
yYKa3aHHUEM IIPU3HAKOB).

BeiBoguTh criefcTBUS  (PaBEHCTB  COOTBETCTBYIOUIMX —3JIEMEHTOB) W3
PaBEHCTB TPEYTOJIHHUKOB.

@®opmMynHMpOBaTh  ONPENENCHHS:  OCTPOYTOJBHOTO,  TYNOYTOJIFHOTO,
MPSIMOYTOJIBHOTO, PaBHOOEIPEHHOTO, PAaBHOCTOPOHHETO TPEYTOJIbHUKOB,
OWCCEKTPHUCHI,  BBICOTHI,  MEAMaHBl  TPEYroJbHUKA;  CEPEANHHOTO
MEPIICHANKYIIApa OTPe3Ka; IepUMETpa TPEYTroIbHUKA.

®opmyaupoBaTh CBOKWCTBA M MIPU3HAKU PAaBHOOEAPEHHOTO TPEYTOJIBHHKA.
Ctpouth YepTexu, pemaTh 3aJa4d C TOMOUIBI0 HAaXOXJIEHHS PaBHBIX
TPEYTOJIbHUKOB.

[IpuMeHsATH TPU3HAKK PABEHCTBA MNPSIMOYTOJBHBIX TPEYTOJLHUKOB B
3agaqax.

Hcnonp3oBathk MEQPOBBIE pECYPCHI IS UCCIICAOBAHUS CBOHCTB N3Y4aeMBIX
uryp.

3HAKOMUTHCS C UCTOPUEH PA3BUTHSI TEOMETPUHU.

[lepBble mOHATHUS O JOKa3aTeiabCTBaX B

TEOMETPUH.
IMapannenbHbie [TapannensHble npsMble, X cBoiicTBa, IlaTeiil | DopMynupoBaTh  MOHATHE  MapajUIeTbHBIX  MPSAMBIX,  HaXOIMUTh
npsimble, cyMMa yrioB | noctynat EBkiampa. Haxpect nexamue, | IpakTUYECKUE IPUMEPBI.

TpeyroiabHuka (14 1)

COOTBETCTBEHHBIE U OJHOCTOPOHHHUE YTJIbI
(oO6pa3zoBaHHbIE npu repeceyeHu
napajulebHBIX MPSAMBIX cekytei). [IpuszHak
MapauIeIbHOCTH TPSIMBIX YE€pEe3 PaBEHCTBO
pPacCTOSHUM OT TOYEK OJHOW NPSAMOU 10
BTOPOU MPSIMOM.

N3ydaTh cBONCTBA yIiI0B, 00pa30BaHHBIX MPH MEPECEUCHNUHN NapaIebHbIX
MPSIMBIX CEKYILEH.

IIpoBoauTh NOKa3aTeNbCTBA MAPALIEIBHOCTH ABYX HPSIMBIX C MOMOILBIO
YIJI0B, 00pa30BaHHBIX IPU MEPECEUEHUH ITUX NMPSAMBIX TPEThEH NPIMOI.
BprunciaTe CyMMy YIUIOB TPEYTOJIBHMKA M MHOTOYTOJIBHUKA.

Haxomuts uucnoBble 1 OyKBEHHbIE 3HAUEHUS YIJIOB B I'€OMETPUUYECKUX

Cymma yIJIOB TPEYrOJIbHUKA U | 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYTOJIBHUKA U MHOT'O-
MHOI'OyTOJIbHUKA. YIrOJIbHHUKA.
Brennue yrisl TpeyroJibHHUKa. 3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPHUH.
OxkpyxkHOCTHL M KpYI. | OKpyKHOCTb, XOpAbl M JauaMeTpsl, uX | DopMyIHpOBaTE ONpENEICHUSA: OKPYKHOCTH, XOpIbl, JuaMerpa H
I'eomerpnueckue cBoiictBa. KacarenpHass K  OKpY)KHOCTH. | KacaTeJIbHOM K OKpYKHOCTH. M3yuaTh MX CBOWCTBA, IPU3HAKU, CTPOUTH

nocrpoenus (14 4)

OKpyXHOCTb, BlIMCaHHas B yroi. [lonsarue o
I'MT, npumeHnenue B 3aayax. buccekrpuca u

YEPTEKH.
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CepeIUHHBIN MePIIECHIUKYIISP Kak
F€OMETPUUYECKHE MECTA TOYEK.
OKpY’KHOCTb, OINUCaHHas OKOJIO

TPCYTOJIbHUKA. Bnucannas B TPCYTrOJIbHUK
OKPYXHOCTb.
IIpocreiimne 3a1a4u Ha IOCTPOEHUE.

HccnenoBath, B TOM 4ucie UCMONb3YsS HUPPOBBIE PECYPChl: OKPYKHOCTB,
BIHCAHHYIO B YrOJI; LIEHTP OKPY>XHOCTH, BIIMCAHHOW B YTOJ; PaBEHCTBO
OTPE3KOB KacaTeJIbHbIX.

Hcnons3zoBare meron I'MT [y nokasarenbcTBa TEOpEM O IEPECEYEHUU
OHCCEKTpUC YTJOB TPEYTrOJbHUKA U CEPEIUHHBIX MEPHEeHIUKYISIPOB K
CTOPOHaM TPEYrojbHHKa ¢ moMoupo ['MT.

OBnageBarh MOHATUAMM BIMCAaHHOM M ONKUCAHHOU
TPEYrOJIbHUKA, HAXOUTh HEHTPBI 3TUX OKPYKHOCTEH.
Pemlate OCHOBHBIE 3aJauM Ha MOCTPOEHUE: yIja, PAaBHOIO JIAHHOMY;
CEPEAMHHOr0 MEPNEHIUKYJIApA JTaHHOTO OTpPE3Ka; NMPSAMOM, MPOXOIAIICH
4yepes NaHHYI0 TOYKY U MepHIeHANKYISIPHONW JTaHHOU MPSMOii; OMCCEKTPHUCHI
JTAHHOTO yTJia; TPEYTOJbHUKOB MO PA3IMYHBIM JIEMEHTaM.

3HAKOMUTBCS C UCTOPUEH pPa3BUTHUSI TEOMETPHUU.

OKPYKHOCTEH

O060061enue
cucTeMaTUu3anus
HU3Y4YE€HHOT 0
marepuaJja (4 4)

[loBropenrie u  0000IIEHHE  OCHOBHBIX
MOHATUHM U METOJ0B Kypca 7 Kiacca.

Pemate 3amaum Ha TOBTOPEHHE, WUIIOCTPUPYIOLIUE CBSI3H  MEXAY
Pa3JIMYHBIMU YaCTAMHU Kypca.




8 KJIACC

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

0JI0KH/MOYJIH)
Yerpipéxyroapuuku | [lapamnenorpamm, ero npu3Haku U CBOWCTBA. | B meuenue yueOHo20 200a: TOHMMATh, MPUMEHSITH B CaMOCTOSTEIHHOM
(159) YacTHble ciy4yau NapajyIeIorpaMMOB | p€4H, BOCIPUHUMATDH (CIYXO3pUTENBHO M/MIM Ha CIyX C Y4€TOM YPOBHS
(MpSMOYTONBHHUK,  poMO,  KBagpaT), MX | CIyXOpE4eBOro pa3BUTHA OOYYalOMIMXCsA) W JOCTATOYHO BHATHO H

npu3HaKku U cBoiictBa. Tpanenus. PaBHoOokas
Y IIPSAMOYTOJIbHAS TPAIICLUU.
Y nBoeHue M€ aHBbI.
CUMMETpHUS.

[enTpasnbHas

€CTECTBEHHO BOCIPOM3BOJUTh TEMAaTUYECKYI0 U TEPMHUHOJIOIMYECKYIO
JEKCUKY, a TaKXe JIEKCHMKY I10 OpraHu3alud y4eOHOH AesTeIbHOCTH.
Bremonsate ¢onerndeckyro 3apsaky. Mcnonb3oBaTh JaKTWIBHYIO (YCTHO-
JAKTHIIBHYIO PEUb) B KAYECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu xadxxcooi yueOHol uyemeepmu: BOCIPUHUMATbh Ha CIyX U
BOCIIPOU3BOJUTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Yy4eOHOM
JMCHIUIUIAHBL, @ TAKXKe JICKCHKY MO0 OPraHU3aIlliH Y9eOHOH e TeTbHOCTH.
N300pakaTh 1 HAXOJUTh HA YEPTEKaX YETHIPEXYTOJIbHUKU Pa3HbIX BUJIOB U
HX DJIEMEHTBI.

@opMyIupOBaTh ONPENENICHUA: MapajuleorpaMMa, HIpsSMOYTOJIBHHKA,
pomba, KBajpaTa, Tpamelud, PaBHOOOKOW Tpamenuu, MNPSIMOYTOIBHOM
Tpanenuu.

Jloka3bIBaTh M HCIOJIB30BATh IPHU PEIICHHUM 3a1ad IPU3HAKU U CBOMCTBA!
napajjiesiorpaMMa, IpsSMOYTOJbHHMKA, pom0a, KBaJpara, Tpameluy,
PaBHOOOKOI Tpaneruu, NpsIMOyTroJIbHON Tpanenuu.

[IpuMeHATH METO yABOCHHS MEIUAHBI TPEYTOJIbHUKA.

Ncnonb3oBath 1u(ppoBbIe pecypchl ISl UCCIEI0BaHUS CBOMCTB U3y4aeMbIX
uryp.

3HAKOMMTHCSI C UCTOPUEHN pa3BUTHSI TEOMETPHH.

Teopema @ajsieca u

TeopemMa o
NMPONOPUMOHAIBHBIX
oTpe3Kax, MNoa00HbIe

TpeyrojbHuKH (20 4)

Teopema Qaneca u
MPOMOPLUMOHATIBHBIX OTPE3KaX.
CpenHsist TMHUSA TPEyTOJIbHUKA.
Tpanenus, e€ cpeaHss TUHUS.
[TponopunoHanbHble  OTPE3KH, IOCTPOCHHE
4eTBEPTOrO MPOMOPIIMOHAIBHOIO OTPE3Ka.

TCOpEMa 0

IIpoBOAUTBH MOCTPOEHHUS C TOMOILBIO HUPKYJIS U TMHEHKH C UCIIOJIb30BAHUE
Teopembl Dajieca U TEOPEMBI O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHIN NPONOPLHUOHAIBHBIA OTPE3OK.

[IpoBomuTh  JOKa3aTE€NbCTBO TOTO, YTO  MEIHWAHBl  TPEYTOJIbHUKA
[IEPECEKAIOTCS B OHOU TOUYKE, U HAXOJUTH CBSA3b C IEHTPOM MacCC, HAXOIAUTh
OTHOILIEHHE, B KOTOPOM MEJIMAHBbI IEIATCA TOUKON X IepeCceUeHUsI.
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CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.
[TonoGHbIe TpeyrosbHUKU. Tpu mpu3HaAKa
1o100Ust TPEYroJbHUKOB.

[TpakTHueckoe NpUMEHEHHE.

HaxonnuTe nomoOHble TpEeyroabHUKH HA TOTOBBIX YEpPTEXkKaxX C yKa3aHUEM
COOTBETCTBYIOIIUX MPU3HAKOB MOJO0HS.

Pemate  3amaun  Ha  NOJOOHBIE  TPEYrOJAbHMKM C  IOMOUIBIO
CaMOCTOSITENILHOTO TIOCTPOCHUS YEpTeXEeW M HAXOXKICHHS MOJOO0HBIX
TPEYTOJIbHUKOB.

[TpoBOIUTH TOKA3aTEIBCTBA C UCIOIB30BAaHUEM IPU3HAKOB M10100U5.
Jloka3bIBaTh TPU MPU3HAKA OO0 TPEYTOJIbHUKOB.

IIpuMeHATh NOJIydEHHBIE 3HAHUA IIPU PEIICHUM TE€OMETPUYECKUX U
MIPAaKTUYECKHUX 3a]1a4.

3HAKOMMTHCSI C UCTOPUEH Pa3BUTHUSI TEOMETPHH.

Inomaase.
Haxo:xnenue

IJI0I e
TPeyroJibHUKOB u
MHOI0YTI'0JIbHBIX
¢uryp. ILiomanau
noAo0HbIX puryp

(17 u)

[TonsiTie 06 00IICH TEOPHH TUIOIIAIH.
@opMmynbl  UIS  TUIOIIAZAH  TPEYTOJIbHUKA,
napamenorpaMma. OTHOLIEHHE IUIoLaaei
TPEYTOJILHUKOB C OOIIMM OCHOBAaHUEM WU
00111e#1 BEICOTOMH.

Brruncnenne miomaneil  CIoXHBIX  QUTYP
yepe3 pa30MeHre Ha YacTH U JJOCTPOEHUE.
[Tnomanu ¢puryp Ha KieTdaTon Oymare.
[Tnomaau nomoOHbIX ¢uryp. Beruncnenue
wiomaned.  3agadyd ¢ IPAKTHUECKUM
cojepkaHueM. PerieHue 3aj1ad ¢ MOMOIIBIO
METO/1a BCTIOMOTaTeIbHON MJIOLIA/IH.

OBnaneBarh NMEPBUYHBIMU IPEICTABICHUSAMHI 00 OOIIEH TeOpHUH IUIOMIAIH
(Meps1), (opMyIHpOBaTH CBOWCTBA ILIOMIAJH, BBISICHATH WX HATJISIIHBIA
CMBICII.

BeiBouTh  QopMynBl  IUIOMAAW — TapajuieiorpaMMma, TpPEyroJIbHHKA,
Tpaneuuu u3 GopMyIibl IIOMIAIN MPSIMOYTOJIbHUKA (KBapaTa).

BriBoguTh GopMysbl TUIONIAAM BBIMYKJIOTO YETHIPEXYTOJIBHUKA Yepe3
JaroHalld U YroJl MEKy HUMHU.

Haxomute 1utomamu ¢uryp, u300pakEHHBIX HA KiIeT4aTod Oymare,
MCIOJIb30BaTh Pa30MeHNe Ha YaCTH U JOCTPOCHUE.

Pa3bupars mnpuMepsl HCIONB30BaHUSI BCTIOMOTATEIBHOW TIIOMIATN IS
peuIeHust FTeOMETPUYECKUX 3a]1a4.

Haxonuts miomanu nogo0HbIX Guryp.

BoruncnsaTe monanay pa3nuyHblX MHOTOYTOJIBHBIX (QUTYD.

Pemiate 3a1aun Ha TJIOMIAAb C MPAKTUYECKUM COJIEPKAHUEM.

Teopema Iludaropa u
HayYaJia
Tpuronomerpuu (12 4)

Teopema Ilugaropa, e€ noka3arenbcTBO U
npumenenue. O6parnas reopema Iudaropa.
Onpenenenue TPUTOHOMETPUYECKHUX
(GyHKIUI OCTPOro yriia, TPUTOHOMETPHUYECKHE
COOTHOILIEHUS B IPSIMOYTOJIBHOM
TPEYTOJIbHUKE. OcHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.

Joka3eiBaTh Teopemy Iludaropa, ucmomp3oBaTh €€ B NPAKTHUECKHX
BBIYHCIICHUSIX.

®opmyaHpoOBaTh ONpENENEeHUs] TPUTOHOMETPHUECKUX (YHKIHH OCTPOTO
yIIia, MPOBEPATh UX KOPPEKTHOCTb.
BBIBOUTh  TPUTOHOMETPHYECKHE
TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLICHUS MEXIY CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

COOTHOHICHUA B MPAMOYT'OJIbHOM
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CooTHOIICHUS MCXKOYy CTOpOHaAMH B | Mcnonp3oBarh (bOPMy.]'IBI IMPUBCACHUA U OCHOBHOC TPHUI'OHOMETPUUCCKOC
MNpAMOYT'OJIBHBIX TPCYIrOJIbHHUKAX C YIJIaMH B | TOXICCTBO AJId HAXOXKIACHUA COOTHOIICHUM MCKAY TPUTOHOMCTPHUYCCKUMU

45° u 45°; 30° u 60°. (YHKIUSMU PAa3IUYHBIX OCTPHIX YTJIOB.
[IpuMeHsTh MONyYeHHBbIC 3HAHUS M YMEHUS NPU PEHICHUH MPAKTHUYECKUX
3ajad.
3HAKOMHTHCSI C UCTOPUEH Pa3BUTHS TCOMETPHH.
O0o00uIeHue u | [ToBTOpeHNEe OCHOBHBIX TOHSATHA W METOJAOB | PemaTh 3agauy Ha TMOBTOPCHHE, WILIFOCTPUPYIOIIUE CBSI3U MEXIY
cucTeMaTU3amus KypcoB 7 u 8 KJ1accoB, 0000IICHHE 3HAHU. Pa3TUYHBIMU YaCTSIMU Kypca.

H3Y4EeHHOT0
MaTepuaJa (4 4)




9 KJIACC

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BHbI 1€ITEJILHOCTH 00y4al0IIMXCS

0JI0KH/MOYJIH)
¥Yriabl B OKPYKHOCTH. | Briucanuble M LEHTpajibHble YIUIBl, Yroi | B meuenue yueOnoeo 2o0a: NOHUMATh, MPUMEHATH B CAMOCTOSITEIbHOMN
Bnucannsble U | MEXIy KacaTeIbHON M XOPAOH. YTJIBI MEXAY | ped4H, BOCIPUHUMATH (CIyXO3pUTEIBHO U /WM HA CIIyX C y4ETOM YPOBHSA
ONHCAHHbIE XOPAAMHU U CEKYIIHMHU. CIIyXOp€YeBOI0 pa3BUTHS OOY4YaIOLIMXCS) U JOCTaTOYHO BHATHO M
YeThbIpexXyroJbHUKH. | BrimcanHbie u OIIMCAHHBIC | ECTECTBEHHO BOCIPOU3BOJUTh TEMATUYECKYI0 M TEPMHUHOJIOIMYECKYIO
KacareabHsbie K | 4eThIpEXYTOJbHUKH, UX IPU3HAKYU U CBOMCTBA. | JIGKCUKY, a TaKKe JIEKCUKY II0 OpraHM3aluu Yy4eOHOW JesSTeIbHOCTH.

okpyxkHocTH. Kacanue
oKkpy:xHocTei (16 4)

IIpuMeHeHne HSTUX CBOWCTB IpU PELICHUU
FEOMETPUYECKUX 3a7ad.
B3anmHO€ pacnoio;xeHue AByX OKPYKHOCTEH.
Kacanue okpyxHOCTEM.

Bemonsare ¢onerndeckyro 3apsaky. Mcnonb3oBaTh MaKTHIIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTaTEIbHOIO CPENICTBA OOIIICHHUS.

Ilo oxonuanuu xadxxcooi yueOHol uyemeepmu: BOCIPUHUMATbh Ha CIyX U
BOCIPOU3BOJUTH TEMATHUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JMICIUTUIAHBL, @ TAKXKe JICKCHKY M0 OPraHU3allul Y9eOHOH! e TeIIbHOCTH.
@opMyIMpPOBATh OCHOBHBIE ONpPENEICHUs, CBSI3AHHBIE C YIJIAMH B Kpyre
(BOMCaHHBIN YTroJl, IEHTPAJIbHBIN yrom).

Haxonuth BMcaHHbI€ YIJIbl, ONUPAIOLIUECS HA OAHY AYTY, BBIUUCIATD YIJbl
C IIOMOIIBIO TEOPEMBl O BIMCAHHBIX YIVIAX, TEOPEMBl O BIMCAHHOM
YETBIPEXYTOJILHUKE, TEOPEMBI O LIEHTPAIbHOM YIJIE.

HccnenoBats, B TOM YHCIIE C TOMOIIBIO HU(POBBIX PECYPCOB, BIIMCAHHBIE U
ONMCAHHBIEC YETBIPEXYTOJIbHUKH, BBIBOAUTH UX CBOMCTBA U IIPU3HAKHU.
Hcnosib30BaTh 3T CBOMCTBA M IPU3HAKH MPH PEIICHUH 33]1a4.

Tpuronomerpus.

Teopembl KOCHHYCOB H
CHMHYCOB. Pemenue
TPeyroJabHUKOB (21 1)

Onpenenenue TPUTOHOMETPHUYECKHIX
¢ynakmuii yriioB or 0 mgo 180°. Kocuuyc m
CUHYC mpsiMoro u Tymoro yrua. Teopema
KocuHycoB. (O000mEHHAs) TeopeMa CUHYCOB

(c pamdycoM OMNHCAHHOH OKpPYXHOCTH).
Haxoxaenve IiuH CTOPOH U BEIMYHUH YTJIOB
TPEYTrOJIbHUKOB.

dopmyna MIoLIaAd TPEYroJbHUKA Yepe3 JIBe
CTOPOHBI M yrou Mexay HuMmu. Dopmyna

@opMyIHpoBaTh OINpENEeNeHUs] TPUTOHOMETPUYECKUX (DYHKIUH TyHbIX U
MpsIMBIX YIJIOB. BBIBOOUTH TEOpeMy KOCHHYCOB M TEOpEMY CHHYCOB (C
paznycoM OMMCaHHOW OKPY>KHOCTH).

Pemate TpeyrosbHUKH.

Pemate mpakTuyeckue 3a1ayM, CBOAAIIMECS K HAXOXKICHHUIO Pa3IMYHBIX
JJIEMEHTOB TPEYTOJIbHHKA.
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IUTOIa N YETHIPEXYTOJIbHUKA dYepe3  ero

JMarOHAIH U YTOJ MEXKILy HUMH.

[IpakTHyeckoe TPUMEHEHHE JOKa3aHHBIX

TEOPEM.
IIpeodpa3zoBanue [TonsTre 0 mpeodpa3oBaHUU MTOTOOHS. OcBauBath NOHATHE TPe0OPa3OBaHUs TOT00US.
noxoous. CooTBeTCTBEHHBIE ~ 3J€MEHTHl  MONOOHBIX | MccinenoBare  OTHOIIEHWE — JMHEHHBIX — DJIEMEHTOB  (uryp  mpu
MeTpuueckue duryp. npeoOpa3oBanun moaoous. Haxoaute mpumepsl mogo0ust B OKpysKaromei
COOTHOLLICHUSI Teopema O NpOU3BENECHHH OTPE3KOB XOpI, | AEHCTBUTEIHHOCTH.

okpy:kHoCcTH (12 )

TEOpeMa O MPOU3BEIICHUH OTPE3KOB CEKYIIHX,
TeopemMa O  KBajpare  KacaTelbHO.
[lpuMeHeHHEe B pEIICHUH TE€OMETPUYCCKUX
3a1ad.

BriBoAMTE METpHUUYECKUE COOTHOUIEHUSI MKy OTPE3KAMH XOP/1, CEKYIIUX U
KacaTelbHBIX C HCIOJB30BAHUEM BIIMCAHHBIX YIJIOB M IMOJAOOHBIX
TPEYTOJIbHUKOB.

Pemate reomerpuueckue 3amauM M 3aJauyd U3 PEATbHOW JKU3HH C
HCII0JIb30BaHUEM ITOJJOOHBIX TPEYTOJIBLHUKOB.

BekTopsi (15 1) Ormpenenienne  BEKTOpPOB,  cioxeHue U | Mcmonb3oBaTh BEKTOpPHI Kak HAMpaBlICHHBIE OTPE3KU, HCCIEAO0BAThH
pPa3HOCTh BEKTOPOB, YMHOXKEHUE BEKTOpa Ha | TeoMeTpudeckuil (mepemenieHue) u Gu3ndeckuii (Cuiia) CMbICIBI BEKTOPOB.
YUCIIO. 3HaTh ONpe/IeNIeHUs CYMMBI U pa3HOCTH BEKTOPOB, YMHOKEHUSI BEKTOpa Ha
Ou3nyecKuilT W TEOMETPUUECKHUH CMBICH | UACIO, HCCIEAOBAaTh TIE€OMETPUYECKUA U (DU3HUECKUN CMBICIBI STHUX
BEKTOPOB. onepauuu.
Pa3znoxenue BEKTOpa o IByM | Pemath reomerpuueckue 3a/1auu ¢ UCIOJIb30BAaHUEM BEKTOPOB.
HEKOoJUTMHeapHbIM BekTopaMm. KoopauHaTs! | PackiaasiBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPaAM.
BEKTOpa. Hcnonws30Barh CKaJdsipHOE MPOU3BEACHUE BEKTOPOB, BBIBOJAWTH €r0
CkanipHOE€ TPOM3BEIEHUE BEKTOPOB, €ro | OCHOBHbIE CBOMCTBA.
MPUMEHEHHUE JUIsl HAXO0K/ICHUS IJIMH U yII0B. | BEIUMCIATE CymMMy, Pa3HOCTh U CKaJISIPHOE NIPOU3BEIACHUE BEKTOPOB B
Pemenue 3a1a4 ¢ momMoIbI0 BEKTOPOB. KOOpJUHAaTaXx.
[IpumeHeHrne BEKTOpOB AJid peuieHus 3anad | [[puMeHsTh cKalsspHOE NPOU3BEACHHUE Il HAXO0KIEHUS JUIMH U YIJIOB.
KHHEMATUKHU U MEXaHUKH.

O06001menune [loBTOpEeHNE OCHOBHBIX MOHATHI W MeTOAOB | Pemars 3agaun Ha MOBTOPEHHUE, WJUIFOCTPUPYIOLIUE CBS3HM MEXKIY

cUCTeMaTU3alus KypcoB 7 — 9 kitaccoB, 000011IeHIE 3HAHUM. Pa3IMYHBIMU YaCTAMH Kypca.

HU3Y4YE€HHOI 0

marepuaJja (4 4)




10 KJIACC

OO011e€e KOJIMUECTBO YacoB — 34 Jaca.
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TeMbl (TeMaTHYeCKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

0JI0KH/MOYJIH)
JlexapToBBbI JlekapToBbI KOOPAMHATHI TOUYEK HA IIJIOCKOCTU. | B meuenue yuebnoco 200a: NMOHUMAaThb, NPUMEHSATh B CaMOCTOSATEIIbHON
KOOpPAMHATDI Ha | YpaBHeHUE NPSAMON. YTI0BOI KOA(PHUIMEHT, | peud, BOCIPUHUMATE (CIyXO3pPHUTEIbHO W/WIM HA CIyX C y4ETOM YpOBHS

miockoctu (10 v)

TaHIEHC yIJla HAKJIOHA, NapajulelIbHble H
NEePHEHANKYIISIPHBIC TIPSIMBIE.

VYpaBHenue  okpyxHoctd.  Haxoxnenue
KOOPJIMHAT TOUYEK NIEPECEUCHUSI OKPY>KHOCTHU U
MIPSIMOH.

Meton KOOpJMHAT
F€OMETPUUYECKUX 3a/1a4.
Hcnonp3oBanne  Meroaa
MPaKTUYECKHX 3a/1ayax.

pu peneHumn

KOOpJIMHAT B

CIIyXOPEUeBOI'0 pPa3BUTHS OOYydYaIOMUXCSI) W JOCTATOYHO BHITHO U
€CTECTBEHHO BOCIIPOM3BOJAWTh TEMAaTHYECKYID H TEPMHUHOJIOTHYCCKYIO
JICKCUKY, a TakKe JICKCUKY II0 OpraHM3alMH Y4eOHOH JesITeIbHOCTH.
BrimonusaTe poHeTHUECKYIO 3apsaKy. Vcmoms30BaTh NAKTHIBHYIO (YCTHO-
JAKTHIIBHYO PEYb) B KAYECTBE BCIIOMOTATEIIbHOTO CPEIICTBA OOIICHUSI.

Ilo oxonuanuu xadxcoou yueOHoU wemeepmu: BOCIPUHUMATH HA CIyX H
BOCIIPOU3BOIMTh TEMATHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY yUEOHOM
JTUCIUIUIAHBI, & TAKKE JICKCUKY TI0 OpPTaHU3AIMH YICOHOU e TSIIEHOCTH.
OcBauBaTh MOHATHE MPSMOYTOJIBHOM CHUCTEMBI KOOPIMHAT, IEKAPTOBBIX
KOOpPJIMHAT TOYKH.

BBIBOIUTH ypaBHEHUE MPSIMOW U OKPYKHOCTHU. BBIIIENIATH MOTHBIN KBapaT
JUTSL HAXOXKACHHSI IICHTPA U PaJinyca OKPYKHOCTH T0 €€ ypaBHEHHUIO.
Pemarp 3amaum Ha HAXOXIEHHE TOYEK TIEPECEUYCHUs TMPSAMBIX U
OKPYKHOCTEH C IOMOIIBI0 METO/Ia KOOP/IMHAT.

Hcnonb3oBaTh cBOWCTBA yrioBOro K03 QGUIMEeHTa MpIMOi MPH PelIeHUU
3a11ad, JUIs ONPEICIICHUS PACTIONIOXKEHUS TPSIMOH.

[IpuMeHSITh KOOPIAMHATHI IPU PEIICHUU TEOMETPUUYECKUX U MPAKTHUECKUX
3aj1a4, JiyIs TOCTPOCHUS MaTEMAaTHIECKIX MOJIeIICH peaTbHBIX 3a/1a9 («METO]T
KOOpIUHATY).

[Tosb30BaThCs TSI TOCTPOCHHMS M UCCIICIOBAHUH IIU(PPOBBIMU PECYPCAMH.
3HaKOMHUTBHCS C UCTOPHEH Pa3BUTHUSI TEOMETPHUH.

IIpaBuibHbIE
MHOTI'0yT0JIbHUKH.
JJInHA OKPYKHOCTH U
IUIOIA/Ab Kpyra.

IIpaBunIpHBIE MHOTOYTOJIBHUKH, BBIYHCIICHHUE
UX 3JIEMEHTOB. YHCIIO 7T U INIMHA OKPYKHOCTH.
Jnuna nyru okpyxHoctH. Pannannas mepa
yria.

DopMyIHpOBATH ONPECIICHHE TPABIIHBHBIX MHOTOYTOJIBHUKOB, HAXOAUTH
WX 3JIEMEHTBHI.

[Tonp30BaThCsl TOHATHEM IJIWHBI OKPYXHOCTH, BBEAEHHBIM C IOMOIIIBIO
MPABWIBHBIX MHOTOYTOJILHUKOB, OMNPEAENSATh YHUCIO 1T, JIUHY IyTH U
paiMaHHYIO MEpY yIJIa.
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Berunciienue
miomaneii (9 1)

[Tnomanp Kkpyra u ero 3JeMEHTOB (CEKTOpa U
cerMeHTa). Brrumcienue momanei ¢uryp,
BKJIIOUYAIOLIUX IEMEHTHI KpyTa.

[IpoBoauTh nepexos OT paAaHHON MephI yriia K rpadyCHOI 1 Ha000POT.
Ornpenendars miIomaab Kpyra.

BoiBoauth dopMyibl (B rpalyCHOH M paauaHHOW Mepe) Uid JJIMH JIyT,
IUIONIAZIEN CEKTOPOB U CETMEHTOB.

Boruncnate minomaau  GuUryp, BKIIOYAIOMIMX AJIEMEHTHI OKPY)XKHOCTH
(kpyra).

HaxoauTs miomaay B 3a1a4ax peajbHOM KU3HU.

I[BI/I)KGHI/IH IJIOCKOCTH
(7 )

[ToHsATHE O IBUKEHUH IOCKOCTH.
[TapannenbHbli  MEPEHOC,  MOBOPOT U
cumMmeTpus. Ocu U IEHTPbl CHMMETPHUH.
[Ipocreiiive NpuMEHEHNs B pELICHUH 3a]1a4.

Pazbupath nmpumepbl, WLTIOCTPUPYIONINE MOHSATHS IBUXKCHHUS, [IEHTPOB U
OCEell CUMMETPHH.

@opMyMpoBaTh ONPEACICHUs MapajUIeNbHOrO IEPeHOCca, MOBOPOTa H
O0CeBOM CHUMMETpPUHU. BBIBOIUTH HX CBOWCTBA, HAXOIUTh HEIMOJBHKHBIC
TOYKH.

HaxoauTh HeHTpsl U OCH CUMMETpUI pocTeux uryp.

[IpuMeHsITh TapauieIbHBIA TMEPEHOC W CUMMETPUIO TIPU  PEIICHUU
r€OMETPUUYECKHX 3aJ1a4 (pa30ouparh MpUMeEpHI).

Wcnonib30Bath I MOCTPOCHHUS M UCCIICIOBAHMIA IU(DPOBBIC PECYPCHI.

IToBTOpEHHE,
00001IeHME,
cucTeMaTu3anus
U3y4EeHHOT0
matepuaia >* (8 )

IToBTOpEHNE OCHOBHBIX TMOHATHH W METOJIOB
KypcoB 7-10 kmaccoB, o00oOmeHue U
CHUCTEMAaTHU3aLus 3HAHUH. [Ipocreiimme
reoMeTpuueckue (QGUrypsl M HUX CBOMCTBA.
N3mepeHne reoMeTpuuecKuX BEJIUUKH.
TpeyroysbHUKA.

Bocnpunumare (CIyXO3pUTEIBHO W/MIM Ha CIyX C Y4YETOM YpOBHS
CIIyXOpEUEBOI'0 Pa3BUTHS OOYy4arOIUXCS) U ONEPUPOBATH CIENYIOLIUMHU
NOHATUSAMM:  (Qurypa, TOYKa, TMps- Masg, Yrojl, MHOTOYTOJIbHUK,
paBHOOEJPEHHBII M PABHOCTOPOHHUNM TPEYTOJbHUKH, MPSIMOYTOIbHBIN
TPEyrojbHUK, MeIuaHa, OuCCeKTpuca M  BbICOTa TPEYTOJIbHHUKA,
napajuieiorpaMM, pomO, TpsAMO-  YrOJbHHUK, KBajapaT, Tpamerus;

ITapautenpHbIe u NEepIEHIUKYJISAPHBIE | OKPYKHOCTh, KacaTelIbHasl; PaBEHCTBO U MOA0OHe GUTyp, TPEYTrOJIbHUKOB,;
IIPsIMBIE. NapaJuIEIbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX, YTOJ MEXKIY MPSMBIMU,
OxkpyxHOCTb M  Kpyr. ['eomerpuueckue | CAMMETPHUS OTHOCUTEIBHO TOUKH M MPSIMOM; JUIMHA, PACCTOSIHUE, BETUYNHA
ITOCTPOECHHSI. Yrnel B OKPY’KHOCTH. | yIJIa, IUIOAAb, IEPUMETP.

Briucannble W onuMcaHHble  OKpYKHOCTH | Mcronb3oBaTh (opMyJbl: NepUMeTpa W IUJIOMIAJM MHOTOYTOJBHHKOB,
MHOT'OyTOJIbHUKOB. JUIMHBI OKPYXXHOCTH M IUIOIIAJU Kpyra, o00bEMa NPSIMOYTOJILHOTO
[IpsiMast 1 OKpPY’KHOCTb. napajuleIenuIe/a.

24 [IpemycMaTpuBaeTCs HOBTOPEHHE SJIEMEHTOB COJIEPKAHHs YUeOHOM IMCIUIIMHBI, OCBaUBaBIIerocs Ha 1-5 rojax o6yuenus Ha yposHe O0O. JlonyckaeTcs pacrpeiele e JaHHOro
Marepuaia Mo COOTBETCTBYIOIINM TEMAaTHUECKUM pa3jiesiaM, OCBauBaeMbIM Ha 6-oM roay obydenus Ha yposHe OOO.
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YeThIpEXYTroJbHUKH. Brniucannsie u
ONMUCAHHBIC YEThIPEXYTOIbHUKH.

Teopema [Tudaropa u Havasa
TPUTOHOMETPHH. Pemenue o0Imux
TPEYrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHHUKH.
[IpeoOpazoBanusi  IUIOCKOCTH.  JIBHDKECHHMS.
[Monobue. CummeTpusi.

IImomtans. Beruncienue miomanaei.
[Tnomaau mogo0HBIX Guryp.

JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH.
BekTopsl Ha IJIOCKOCTH.

OnepupoBarh MOHIATHSAMH: MPSAMOYTOJIbHAS CUCTEMA KOOPAWHAT, BEKTOP;
KCMOJIB30BATh 3T MTOHATHS JJISl IPECTABICHUS TaHHBIX U PEILICHUS 33124,
B TOM YHCJIC U3 APYTHUX YUYEOHBIX MPEIMETOB.

Pemate 3a7aun Ha NOBTOPEHUE OCHOBHBIX MOHATUN, MIUTFOCTPALIMIO CBS3EM
MEXIy pa3IMYHBIMH YacTsAMU Kypca. BwiOupats Meron mjis peuieHus
3a1a4M.

PemraTe 3agaun 3 MOBCETHEBHOM KU3HH.




IlIpeomemmnuie pezyromamul yueoHoz2o Kypca
«Bepoamnocmb u cmamucmukay

7 KIIACC

[IpeacraBieHrie JaHHBIX B BUAE TAOJHILI, IUArpamMM, rpa@uKoB. 3an0JIHEHHE
Ta0NWI, YTCHHE M TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTOIOYATHIX) W
KpYroBbIxX). UTeHue rpadukoB peaabHbIX MpoieccoB. M3pneuenue nupopmanuu u3
JarpamMm # TabJdll, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OmnucarenbHasi CTaTHCTHKA: CpellHEee apu(PMETHYeCKOoe, MeIuaHa, pa3max,
HaumOoJIbllIee M HAaUMEHbIIEe 3HA4YeHHUs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnygaliHbIii SKCIEpUMEHT (OMBIT) M CiydaiiHOe coObITHE. BeposaTHoCTh U
yacToTa. PoJb MaoOBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, BepmmHa, pedpo. CreneHp BepumnHbl. Yucio pédep M cymmapHas
creneHb BepmH. [IpencraBnenue o cszHoctu rpada. Lemu n nukinsl. Iyt B
rpadax. O6xon rpada (disiepoB myTth). llpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3anau ¢ momonibio rpados.

8 KNIACC

[IpeacraBneHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukoB.

MHOXECTBO, JJIEMEHT MHOXKECTBA, IMOAMHOXECTBO. Omnepanuu  Hax
MHO’KECTBaMU: 00beIMHEHHE, TIEpeceueHne, 1onoaHeHne. CBONCTBa onepaluii HaJ
MHOXXECTBAMU:  IIEPEMECTUTEIBHOE,  COYETATEIbHOE,  PACHPENEIUTENBHOE,
BKJItoueHus. Mcnonb3oBaHue rpaduyeckoro MpeICTaBICHUs MHOXECTB s
OIMCAHMSI PEAJIBHBIX ITPOLIECCOB U SIBJIICHUW, IPU PELICHUY 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. JlUcriepcus U CTaHAAPTHOE OTKJIOHEHHE
YHCIOBBIX HA0OOPOB. J{narpamMmma paccenBaHusl.

DneMeHTapHble COOBITUSL chaydaiiHOoro omnbiTa. ChaydailHbie COOBITHS.
BepositHocTr  coObITHii.  OnNBITBI ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTAPHBIMU
coObITusiMU. CiryuaiiHblil BBIOOp. CBsI3b MEXIY MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

9 KVIACC

[IpeacTaBieHue NaHHBIX B BUE Ta0IMI], TUarpamMmm, rpa)ukosB.

HepeBo. CBOWCTBa [E€pEBBEB: EIWHCTBEHHOCTHb ITyTH, CYILIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm peodep. [IpaBuio
yMHOkeHUs1. Peienue 3aia4 ¢ nomoipto rpados.

[IpotuBomonoxueie coObiTus. Jlmarpamma DOiinepa. OObeAMHEHUE W
nepeceyeHne coObiTui. HecoBmecTHpie  coObiTusi. dopmyrna  ClloKeHUs
BEPOSITHOCTEW. YCJIOBHAs BEPOSITHOCTh. [IpaBwio ymHoxeHus. HesaBucumbie
cobpiTus. [lpencraBneHue sKcrepuMeHTa B BHAE JepeBa. PemieHue 3amay Ha
HaxO0XJICHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIyYaHOTO JKCIEPUMEHTA,
auarpamm Oumepa.

ITepectanoBku u akropuan. CoueTaHust U YUCIO coueTaHUuM. TpeyroJbHUK
[Tackans. Pemienue 3a1au ¢ MCNOIb30BaHUEM KOMOMHATOPUKH.
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10 KUIIACC

[IpencraBnenne JaHHBIX B BuUAE TaOmuI, [auarpamMm, TpaduKoOB,
UHTEpIIpeTalus JaHHbIX. YTEeHHe W MOCTpOeHUE TabJull, IuarpamMm, rpadukoB 1o
pEeaIbHbIM JAHHBIM.

['eomeTrpuueckass BeposiTHOCTh. Ciy4ailHbI BBHIOOpP TOYKH M3 (QUIYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'U OKPYKHOCTH.

Ucnertanue. Ycnex u Heynaya. Cepus HcnbITaHUM 10 iepBoro ycnexa. Cepust
ucnbiTanuii bepuyu. BepostHocTH coObITHI B cepun ucnbITaHui bepHyu.

CnyyaiiHasg BeJIMYMHA U PaCIpElesiCHUE BEpOSTHOCTEHW. MareMarndeckoe
oxumanue u aucnepcus. [lpumepbl MaTeMaTHYECKOTO  OXHUAAHUSA — KaK
TEOPETUYECKOTO CPEIHET0 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4eCKOE OXKUJAHHE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUM HUCIBITAHUN
bepnymm».

[Tonstue o 3akoHe OonbIIUX uKcel. M3mepeHue BeposTHOCTEN C MOMOIIbIO
yacToT. Poib 1 3HaUeHMe 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



TemaTnueckoe MIaHUPOBAHHE MO AUCHUIUIMHE «BeposSTHOCTh M CTaTUCTUKa» MpeACTaBieHO MO roaaMm oOyuyeHus (7—10

KJIACCHI).

OCHOBHBIE BUBI ACSITEILHOCTH 00YYAIOIIMXCS IEPEUUCIICHBI IPY N3YYCHUN Ka)KI0M TEMbI 1 HalpaBJIeHBI HA JOCTH)KCHHE
IUTAHUPYEMBIX pe3yibTaToB 00ydeHus. [lepedeHb BUAOB NEATEIBHOCTH MOKET OBITh pacIIUpPEH WM COKpall€H — C Yy4&ToM
BO3MOXKHOCTEH M OTpaHHueHui 00yJarommxcs, 00yCIOBICHHBIX CTPYKTYPOH HapyIIeHUs TIPH MaTOJIOTUHU CIIyXa.

7 KIIACC

OO011e€e KOJIMUECTBO YacoB — 34 Jaca.

TeMbl (TeMaTHYeCKHE
0JI0KH/MOYJIH)

OcHOBHOe coiep:kaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

IIpeacraBienune
AAHHBIX (7 1)

[IpencraBieHne  JaHHBIX B TaOJIMIAX.
[TpakTHYecKkre BBIYUCICHUS TIO TAOIHMYHBIM
JaHHBIM. VI3BjIedeHHe W HMHTEPHIpETAIUsS
TaOJIMYHBIX JaHHBIX. [IpakTudeckas pabora
«Tadomuusy.

['padmyeckoe mpeacTaBlIeHNE JaHHBIX B BUJIC

KPYrOBBIX,  CTOJNOMKOBBIX  (CTOJOYATHIX)
muarpamMM. UTeHHE W MTOCTPOCHHE TUarpamM.
[Mpumepbl  nemMorpauYecKkux  JUarpamm.

[TpakTrueckas pabota «/luarpammsny.

B meuenue yuebmnoco 200a: NMOHUMAaTh, MPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIPUHUMATH (CIIyXO3pPHUTEIBHO W/WIHM HA CIlyX C y4ETOM YPOBHS
CIIyXOp€YeBOI0 pa3BUTHs OOydYaIOUIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJOTHYECKYIO
JIEKCUKY, a TaKXe JIeKCUKY [0 OpraHu3aliu Yy4eOHOH JesTeIbHOCTH.
Bemonaare ¢onerndeckyro 3apsaky. Mcnonb3oBath MaKTHIIBHYIO (YCTHO-
JAKTHIIBHYIO PEYb) B KAUECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUSI.

Ilo oxonuanuu kadicoou yueOHOU uyemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIIPOU3BOJMTH TEMaTHYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yueOHOI
JUCHUIUIMHBL, @ TAK)KE JIEKCUKY 10 OpraHU3aliy yueOHOU JesTeIbHOCTH.
OcBauBath cOCOOBI MPEJICTABICHHS CTATUCTUYECKUX JaHHBIX M YUCIOBBIX
MacCHBOB C ITOMOUIbIO TAaOJIHUI] U JUarpamMm ¢ UCIOJIb30BaHUEM aKTyaJIbHBIX
U B@XHBIX JIaHHBIX  (JeMorpaduueckue JlaHHbIE, IPOU3BOJCTBO
MIPOMBIIIJIEHHONW M CENbCKOXO3SMCTBEHHONW MPOAYKIIMU, OOIECTBEHHBIE U
IIPUPOJHBIE SIBJICHUSA).

WN3ywarb  meToapl  paboThl ¢ TAaONMYHBIMU U TpadUUECKUMU
NPEJICTaBICHUSAMU JaHHBIX C IOMOIIBIO IM(POBBIX PECypcoB B XoJIe
MIPaKTUYECKHUX PaloT.

OnucareabHas
cratucTuka (8 u)

Yucnossie
apudmeTuyeckoe.
Menuana yucinoBoro Habopa. YcCTOMYUBOCTh
MEJUaHBbI.

[Tpaktuyeckas pabora «CpenHue 3HAUSCHHSD.

HaOOpBI. Cpennee

OcBauBaTh MOHATHS: YMCIOBOM HaOOp, Mepa IEHTPAJbHON TEHACHIUH
(Mepa 11eHTpa), B TOM YHUCIIE CpeiHee apudMeTndeckoe, MeIMaHa.
OnwuceiBaTh  CTaTUCTMYECKHE  JaHHbIE C  I[OMOIIBIO
apudmeTryecKkoro u MeauaHsl. Pemare 3agauun.

CpCaHCTO
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Haubonbiiee W HauMEHbIIIEE
qrcIoBoro Habopa. Pa3max.

3HA4YCHUA

W3y4aTh CBOICTBA CPEIHUX, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,
B X0/I€ IPAaKTUYECKUX paboT.

OcBauBaTh TOHATHS: HAauOOJbIICC W HAMMEHBINEEC 3HAYCHHS YHCIOBOTO
MacCHBa, pa3Max.

Pemarp 3amaun Ha BbIOOp crioco0a OMHMCAHUS AaHHBIX B COOTBETCTBHHU C
PUPOJION TaHHBIX M LEJISIMH UCCIICIOBAHMSI.

Cuayuaiinas
U3MEHYNBOCTD (6 1)

CnyualiHas  M3MEHYHMBOCTH  (TIIpUMEDBI).
Yactora 3HaYeHUHW B MaACCHUBE JIaHHBIX.
I'pynnupoBka. I'ucrorpammel.

OcBauBaTh MOHATHSI. YaCTOTAa 3HAUYCHUM B MAacCHUBE JaHHbIX, I'PYHIIMPOBKA
AaHHBIX, TUCTOTpaMMa.
CTpOI/ITB U aHAJIM3UPOBATb T'MCTOI'PAaMMBI, l'IOI[6I/IpaTB HO,HXO,Z[HILII/II;'I miar

[IpakTnueckas pabota «CrnyuaiiHas | TpyIIUPOBKH.
MU3MEHYHBOCTB. OcBauBarh rpadUuecKre TMPEJCTABICHHUS pa3HBIX BHIOB CIyYailHOM
W3MCHYMBOCTH, B TOM YHCIIC C TOMOIIBIO LU(PPOBBIX PECYpPCOB, B XOJE
PaKTUYECKON pabOTHL
Beenenne B Teopuio | I'pad, Bepmmna, pebpo. IlpencraBmenume | OcBamBaTh moHsATHS: rpad, BepmmHa rpada, pedpo rpada, creneHb
rpagos (4 1) 3agayn ¢ mnomomplo  rpada. CreneHb | (BaJEHTHOCTH BEPIIMHBI), IETIb M [IUKIL.

(BasleHTHOCTH) BepHIMHBI. Yuciao pébep u
CyMMapHasl CTeleHb BepmMH. Llenb u muxim.
[Tyte B rpade. IIpencraBienue o CBSI3HOCTH

OcBauBarh TOHATHS: IMyThb B Tpade, 3iliepoB MmyTh, 00X0x Trpada,
OPUCHTUPOBAHHBIN rpad.
Pemarp 3a7a4n Ha MOMCK CyMMBI CTETICHEH BEpITUH Tpada, Ha TOUCK 00X01a

rpaga. OOxox rpada (9inepoB MmyTh). | Tpada, Ha MOMCK NMyTeH B OPUEHTUPOBAHHBIX Ipadax.
IIpencraBienue 00 OpUEHTUpPOBaHHBIX | OcBauBaTh crOCOOBI MPEICTABICHUS 3aj]ad U3 Kypca ajireOpbl, TeOMETpUH,
rpagax. TEOPUM BEPOSITHOCTEH, APYTHX IMPEeIMETOB C MOMOUIbI0 IpadoB (KapThl,
CXEMbI, JJIEKTPUYECKHE 1IeNH, (YHKIMOHAIbHBIE COOTBETCTBUS) Ha
IpUMepax.
BepositHoCTh u | CiiydaliHpIil OnBIT W ciydailHoe coObiTue. | OcBauBaTh MOHATHS: CIAy4yailHBI ONBIT M CiIy4ailHOE€  COOBbITHE,
yactoTra cJy4aiiHoro | BeposTHocTh M wacTtoTa coObITHS. Poib | MaToOBEpOSTHOE M MPAKTUYECKH JOCTOBEPHOE COOBITHE.

coObITHs (4 1)

MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX
coObITHI B pupoe u B obmecTBe. MoHeTa U
urpajiabHasi KOCTb B TEOPUHU BEPOSTHOCTEH.
[TpakTudeckass pabora «Yactora BhITIAJCHUS
opJia».

N3yyarh 3Ha4MMOCTh MaJOBEPOATHBIX COOBITUI B MPUPOJE U OOIIECTBE Ha
BAKHBIX NpUMEpPAX (aBapuM, HECUACTHBIE CIIy4aH, 3alIUTa NEPCOHAIBHON
nH(popmanuy, nepeaada JaHHbIX).

N3y4ath posb Ki1acCH4eCKUX BEPOATHOCTHBIX MOJieNel (MOHETa, UrpajabHas
KOCTb) B TEOPUU BEPOSITHOCTEH.

Habmtonate 1 U3y4arh 4aCTOTY COOBITHI B TPOCTHIX IKCIIEPUMEHTAX, B TOM
qHCclie C MOMOIIBIO IU(PPOBBIX PECYPCOB, B X0JI€ MPAKTHUECKON pabOTHI.
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O06001menue
cUCTeMaTHU3alus
HU3y4YEeHHOI 0
MaTtepuaJa (5 )

[IpencraBnenue
CTATUCTHKA.
COOBITHS.

JTAHHBIX.
BepositHOoCTh

OnucarenpHas
CIIy4aitHOT O

[ToBTOPSATE N3y4EHHOE U BHICTPAUBATh CUCTEMY 3HAHMIA.

Pemate 3amaun Ha mnpencTaBiICHUE W OMUCAHUE JAHHBIX C IOMOIIBIO
W3YUYEHHBIX XapaKTEPUCTHUK.

OOcyxmarh TpUMEpPhl  CIyYalHBIX  COOBITUH, MAJIOBEPOSTHBIX U
MIPAKTUYECKH JTIOCTOBEPHBIX CIY4YailHBIX COOBITUH, UX POJIM B MPHUPOJE U
YKU3HM 4€JI0 BEKa.




8 KJIACC

OO011e€e KOJIMUECTBO YacoB — 34 Jaca.
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TeMbl (TeMaTHYeCKHE
0JI0KH/MOYJIH)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

IoBTOpenue (4 4)

OnucarenpHas
U3MEHYUBOCTD.

[IpencraBienue  JaHHBIX.
cratuctuka.  CriyuaiiHas
Cpennue uncioBoro Habopa.
Crnyuvaiinpie  coObiTHs.  BepostTHOCTH UM
yactoTel. Kiaccudyeckue Mojenu Teopuu
BEPOSITHOCTEW: MOHETA U UTPAJIbHAS KOCTb.

B meuenue yuebnoco 200a: moHUMaTh, NPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIPUHUMATE (CIIyXO3pPHUTEIbHO W/WIM HA CIIyX C y4ETOM YPOBHS
CIIyXOp€YeBOI0 pa3BUTHS OOY4YaIOLIMXCS) U JOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOAMTh TEMAaTUYECKYI0 M TEPMHUHOJOTUYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu y4eOHOH JesTelbHOCTH.
Bremonsate ¢onerndeckyro 3apsaky. Mcnonb3oBaTh JaKTWIBHYIO (YCTHO-
JAKTHIIBHYIO PEUb) B KAYECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu xadxxcooi yueOHol uyemeepmu: BOCIPUHUMATbh Ha CIyX U
BOCIIPOU3BOJUTH TEMaTHUYECKYIO0 U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOI
JMCHIUIUIAHBL, @ TAKXKe JICKCHKY MO0 OPraHU3aIlliH Y9eOHOH e TeTbHOCTH.
[1oBTOpATH N3y4YEHHOE U BBHICTPAUBATh CUCTEMY 3HAHUM.

Pemarp 3agaum Ha mnpeAcTaBlIe€HUE M OIMCAHUE JAHHBIX C IOMOILBIO
U3YYECHHBIX XapaKTEPUCTHK.

Pemarp 3a1aun Ha npeacTaBiIeHUE IPYNIUPOBAHHBIX JAHHBIX U ONKCAHUE
CIIy4yallHOM U3MEHUYUBOCTH.

Pemarp 3amaunm Ha ompeneNeHHME YacTOThl CIy4allHbIX COOBITHH,
0o0CyX/IeHHe TPUMEpPOB CIy4YalHbIX COOBITUH, MaJOBEPOATHBIX H
MPaKTUYECKH JTOCTOBEPHBIX CIy4YailHBIX COOBITHH, UX POJIM B MPHUPOJE U
YKU3HU YEJIOBEKA.

OnucareabHas
CTATHCTHKA.
PaccenBanme JaHHBIX

(7w

Otkiionenus. Jlucnepcust 4uciIoBOro Hadopa.
CraniapTHOE OTKJIOHEHHE YHCIOBOro Habopa.
JnarpaMMsl pacCEMBaHUs.

OcBanBaTh MOHATHS: AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHHUE, UCITOJIB30BATh
OTHU XapaKTCPUCTUKHU JJI1 ONMUCAHUS PACCCUBAHN NAHHBIX.

BI)II[BI/Il"aTI) THIOTE3BI 00 OTCYTCTBHUH HJIM HAJIMYUHU CBA3HU IO JHArpamMmam
pacccruBaHusl.

CTpOI/ITB AuarpaMMBbl paCcCE€BAHUA IO UMCIOIIUMCA JaHHBIM, B TOM YHCJIC C
IIOMOIIBKO KOMITBIOTCPA.

MHuoxecTBa (7 1)

MHuoxecTBO, MOAMHOXKeCTBO. Onepanuu Ha
MHOKECTBaMU: OOBEAMHEHHE, TepeceucHue,
JIOTIOJTHEHHUE.

OcBauBaTh MOHATHS: MHOXKECTBO, DJIEMEHT MHOKECTBA, ITOAMHOXKECTBO.
BrInonHATe omepanuu Haj MHOXKECTBAMU: OOBEIMHEHHE, MepeceueHue,
JIOTIOJTHEHUE.
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CpolicTBa omepauidi  HaJl MHOXECTBaMU:
MEPEMECTUTETBHOE, COYETaTCILHOE,
pacipenenuTeaIbHOe, BKIIOUCHHUS.
['padmyeckoe mpecTaBICHIE MHOKECTB.

Hcnons3oBaTh CBOICTBA:
pacnpeienuTeabHOE, BKIIOUCHHUS.
Hcnonw3oBark rpaduueckoe MpeacTaBICHUE MHOXECTB IMPU ONMUCAHUU
pEATbHBIX MPOIIECCOB U SBIICHUH, IPU PEIICHUU 33]1a4 U3 JPYTHX YIeOHBIX
MIPEAMETOB M KYPCOB.

MNEPEMECTUTEIIBHOC, COYCTAaTCIIBHOC,

BepositHOCTH DnemMeHTapHbIe COOBITHSL. Cayyaiinpie | OcBauBaTh MOHATHUS: JIEMEHTAPHOE COOBITHE, CIydyailHOE COOBITHE Kak
CIy4aiiHOro CcOOBITHSA | COOBITHSL. bnaronpusTcTByIOIMUE | COBOKYITHOCTD OJaronpusATCTBYIOIIUX  JIEMEHTAPHbIX coObITHUH,
(11 9) DIIEMEHTapHble  COOBITHA.  BepoATHOCTH | paBHOBO3MOKHBIE JIEMEHTAPHbIE COOBITHSI.
coObiTuil. OnbITEI C PaBHOBO3MOXKHBIMU | PemaTh 3ajjaun Ha BBIYMCIIEHUE BEPOSATHOCTEH COOBITHI IO BEPOSITHOCTAM
DIIEMEHTAPHBIMH  COOBITUAMU. CITydaifHBIN | JIEMEHTaPHBIX COOBITHIA CITy4aifHOTO OITBITA.
BBIOOD. Pemate 3aaun Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITMH B ONBITaX C
IIpakTnueckas pabora «OnbIThI C | paBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B TOM UHUCJIE C IIOMOILBIO
PaBHOBO3MOXXHBIMU 9JIEMEHTAapHBIMU | KOMIIBIOTEPA.
COOBITUSIMU. [IpoBomuTh M U3y4aTh ONBITHI C PABHOBO3MOXHBIMHM 3JIE€MEHTapPHBIMU
COOBITHSIMM (C HCIIOJB30BAaHMEM MOHET, WIPAIBHBIX KOCTEH, Ipyrux
MOJIeJIe) B X0J1€ MPAKTUUECKOU PabOTHI.
O0o0menne u | [IpeacraBnenne  panHbix. OmnwucarensHas | [IoBTOpATH M3yueHHOE U BBICTpauBaTh CUCTEMY 3HAHM.
cHCTEeMaTU3alMs cratuctuka.  BeposTHocTe  ciydaiiHOro | Pemarte 3amauum Ha IIPEACTABICHHE WM OINKMCAHME JAHHBIX C IIOMOIIBIO
H3Y4YE€HHOI0 COOBITHS. HU3YUYEHHBIX XapaKTEPUCTHK.

matepuadia (5 )

Pemate 3amaun Ha HaxXOXKICHHUE BEPOSTHOCTH CIy4alHOTO COOBITHS (B
paMKax U3y4yeHHOT0).




9 KJIACC

OO011e€e KOJIMUECTBO YacoB — 34 Jaca.
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TeMbl (TeMaTHYeCKHE
0JI0KH/MOYJIH)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

IoBTOpenue (4 4)

IIpencraBnenne  paHHbIX.  OnmcarenbHas
CTaTUCTHUKA. BeposTHOCTB CIIy4alHOTO
COOBITHS.

B meuenue yuebHo2o 200a: NOHHMATh, MPUMEHITH B CAMOCTOSITEIILHOM
peur, BOCIIPUHUMATH (CIIyXO3PUTEIbHO M /WM Ha CIIyX C Y4ETOM YPOBHS
CIyXOpEUYEeBOTO pa3BUTHUs OOYYArONIMXCs) M JOCTATOYHO BHITHO U
€CTECTBEHHO BOCIIPOM3BOJUTh TEMAaTHYECKYI0 H TEPMHHOJOTHYECKYFO
JCKCUKY, a TaKXKE JIEKCHKY [0 OpraHM3alMyd Y4eOHOW JesITelIbHOCTH.
Beinonuate (oHeTHYECKYIO 3apsaaKy. Vcrmonb30BaTh NAaKTWIIBHYRO (YCTHO-
JaKTUIIBHYIO Peub) B KAUECTBE BCIIOMOIaTEILHOTO CPEICTBA OOIICHHS.

Ilo oxonuanuu Kadxcoou yue6HoU yemeepmu: BOCHPUHUMATH HA CIyX H
BOCIPOU3BO/IUTh TEMATHYECKYIO U TEPMUHOJIIOTHYECKYIO JIEKCHKY Y4eOHON
JMCIUILIIMHBIL, @ TAKKE JICKCHKY 110 OPraHU3alluy Y4eOHOM e TeIbHOCTH.
[ToBTOPATH U3YUYECHHOE M BBICTPAUBATH CUCTEMY 3HAHHUI.

Pemwath 3agaun Ha TpPEACTABICHUE M OINUCAHUE JAHHBIX C IOMOIIBIO
U3yYCHHBIX XapaKTCPHCTHK.

Pemiath 3amaun Ha HaxOXKICHHUE BEPOSTHOCTU CIYy4YalHOrO COObITHS (B
paMKax U3y4yeHHOT0).

BBenenue B Teopuio
rpagos (6 1)

HepeBo. CroiicTBa jaepeBa: €IWHCTBEHHOCTH
NyTH, CYLIECTBOBaHHE BHUCSUYEH BEpIIUHBI,
CBSI3b MEXIY YHCIOM BEPUIMH W YHCIOM
pédep. IIpaBuio yMHOXKEHHUS.

OcBauBaTh NOHATUSA: 1€PEBO Kak rpad Oe3 ukia, BUcsyas BepuinHa (JINCT),
BETBb JIEPEBA, IIyTh B IEPEBE, JUAMETP IE€PEBA.

N3yuare cBoOlicTBa JepeBa: CyIIECTBOBAHME BUCAYEH  BEPIUMHBI,
€IMHCTBEHHOCTb MYTU MEXAY JABYMs BEpIIMHAMH, CBA3b MEXKIy YHCIOM
BEPIIUH U YHCIIOM pEDeEp.

Pemarp 3a1aun Ha NIOMCK UM MEPEUYUCICHUE ITYTEH B JAEpPEBE, ONpPEACICHUE
yyclia BepIInH win pédep B aepeBe, 00x0 1 OMHApHOTO JepeBa, B TOM YHCIIe
C IPUMEHEHHUEM IPaBUJIa YMHOKEHHUSI.

Cay4aiinbie coObITHS

(13 9)

[IpotuBomonoxxaoe coObiTHe. Jlmarpamma
Diinepa. OObenuHEHWE U  TEpPEeCcEUCHHE
cobpiTuii. HecoBmectnsie coobiTust. ®opmyna
CIIOKEHUS BEPOSATHOCTEM. [IpaBuno
YMHOKECHHMS BEPOSITHOCTEH. YcnoBHas

OcBanBaTh MOHSATHUS: B3aUMHO TIPOTHUBOTIONOKHBIE COOBITHS, ONIEPAIIH HA/T
COOBITHSIMH, OObETUHEHNE M TepeceueHue COoObITUH, nuarpamMma OJilnepa
(Diinepa—Benna), coBMeCTHBIC 1 HECOBMECTHBIE COOBITHS.

N3ydaTh TeOpeMbl O BEPOSITHOCTH OOBEAMHEHUS ABYX COOBITHH (PopMyibl
CJIOKEHHUSI BEPOSITHOCTEN).
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BEPOSATHOCTb. HezaBucumbie COOBITHSL.
IIpencraBieHue Ci1y4ailHOTO 3KCIEPUMEHTA B
BUJIC JIepeBa.

Pemarp 3amaum, B TOM 4HCIIe TEKCTOBBIE 3a/Jauyd Ha OMpeesieHue
BEPOSTHOCTEH OOBEIMHEHUS W TMEpecedyeHus: COOBITUH C IMOMOIIBIO
YUCJIOBOW MPSMOM, 1rarpamm Dusepa, GopMyIIbl CII0KEHUS BEPOSTHOCTEH.
OcBauBaTh MOHATHS: NPABUIO YMHOXKXEHHUS BEPOSITHOCTEH, YCJIOBHAS
BEPOATHOCTH, HE3aBUCHMbIE COOBITHS AEPEBO CIyUYalHOTO OIBITA.

W3ydath cBOMCTBa (OIpeesieHus) HE3aBUCHMBIX COOBITHIA.

Pematsb 3a1auun Ha onpe/iesieHre U UCTIOIb30BaHNE HE3aBUCUMbBIX COOBITHIA.
Pemarp 3amaun Ha MOMCK BEpPOSTHOCTEM, B TOM 4YHCIIE YCIOBHBIX, C
HCII0JIb30BaHUEM JIEpEBA CIIYUalHOT'O OIBITA.

DJIeMEeHTBbI
KOMOMHATOPUKH (6 )

KomOunaropnoe IIPaBUIIO YMHOXXEHHUS.
ITepecranoBku. @axrtopuan. CoyeraHus Hu
yucino coueranui. TpeyroneHuk [lackans.

[TpakTryeckas paboTta «Bpruncienue
BEPOSTHOCTEH c HCIIOJIb30BaHHEM
KOMOWHATOPHBIX ~ (DYHKIUH  3JIEKTPOHHBIX
TaOIUIY.

OcBauBaTth  TOHSTHSL: KOMOWHATOpHOE  TPaBWIO  YMHOXKCHUS,
yHopsiioueHHasl mapa, Tpoiika 00beKTOB, MepecTaHOBKa, (haKTOpHall Yucia,
COYETaHUE, YUCIIO COUETaHUM, TpeyroJbpHukK [Tackans.

Pemarp 3amaun Ha mepeducIeHHE YIOPSJIOUYEHHBIX IMap, TPOEK,
MEPEYHCICHUE TIEPEeCTAaHOBOK W COYETAHHH JJIEMEHTOB Pa3IHMYHBIX
MHO>KECTB.

Pemiate 3a1aun Ha MpUMEHEHHE YKCia COYETaHUM B alireOpe (CoKpaiéHHoe
yMHOXKeHHue, 0uHoM HploToHA).

Pemrate, mpuMeHssi KOMOMHATOPHKY, 33]]a4d HA BEIYUCIICHHE BEPOSITHOCTEH,
B TOM YHCII€ C MOMOIIBIO DJIEKTPOHHBIX TAOMUI] B XOJl¢ MPAKTHUECKOM
paboTHI.

O06o0nIenne "

CHCTEeMATH3ALMSA
U3YYEHHOT0
matepuada (5 )

DneMeHThl KOMOMHATOPUKH.
BeposTHOCTB Ci1ydyaltHOTO COOBITHSI.

[ToBTOPSITH U3y4EHHOE U BHICTPAUBATh CUCTEMY 3HAHUM.

Pemate 3amaum Ha mepeuncieHne KOMOWHanMii (YHClia TMEepPecTaHOBOK,
Yyclia COUeTaHuH ), Ha HAXOXKICHHE BEPOSTHOCTEH COOBITHIA C MPUMEHEHUEM
KOMOMHATOPHKH, B TOM YHCJIE C UCIIOJIb30BaHNEM TpeyrosbHUKa [lackans.
Pemarp 3amaun Ha HaXOXIEHHUE BEPOATHOCTEH COOBITUH (B pamKax
W3Y4YEHHOT0).




10 KJIACC

OO011e€e KOJIMUECTBO YacoB — 34 Jaca.
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TeMbl (TeMaTHYeCKHE
0JI0KH/MOYJIH)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

IoBTOpenue (4 4)

DneMeHTbl KOMOMHATOPUKH.
BeposaTHOCTh CITy4aiiHOTO COOBITHSI.

B meuenue yuebmoco 200a: MOHWUMATh, TMPUMEHATH B CaMOCTOSTEIHHON
peuu, BOCIPUHUMATE (CIyXO3PHUTEIBHO W/WIM HA CIyX C y4ETOM YpPOBHS
CIIyXOpEYeBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTATOYHO BHATHO W
€CTeCTBEHHO BOCIIPOM3BOJUTh TEMAaTHUECKYI0 M TEPMHUHOJOTHUYECKYIO
JEKCUKY, a TaKXe JIEKCHUKY [0 OpraHu3ali Y4YeOHOW JIesTeIbHOCTH.
Bemonsare ¢onerndeckyro 3apsaky. Mcnonb3oBaTh MaKTHIIBHYIO (YCTHO-
JAKTHIIHBHYO PEYb) B KAYECTBE BCIIOMOTATEIIbHOTO CPEZICTBA OOILICHUSI.

Ilo oxonuanuu Kadxcoou yueOHOU uemeepmu: BOCIPUHUMATH Ha CIyX U
BOCIIPOU3BOIMTh TEMATHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY yUEOHOM
JMCHIUIUIAHBL, @ TAKXKe JICKCHKY MO0 OPraHU3aIlliH Y9eOHOH e TeTbHOCTH.
[ToBTOPATH M3yYCHHOE U BHICTPAUBATh CUCTEMY 3HAHHIA.

Pemarp 3amaum Ha TnepeyUCIICHHEe KOMOWHANMK (YMCIa TMEPECTaHOBOK,
YKciIa COYCTaHH ), HA HAXO0XICHUE BEPOSITHOCTEH COOBITHI C PUMEHEHUEM
KOMOWHATOPHKH, B TOM YHKCIIE C UCIIOJIB30BaHNEM TpeyronbHuka [lackamns.
Pemarp 3amaun Ha HaXOXIEHHUE BEPOATHOCTEH COOBITUH (B pamKax
W3Y4YEHHOTI0).

I'eomerpuueckas
BEPOSITHOCTH (4 4)

I'eomeTrpuueckass BeposATHOCTb. CilydaiiHbIN
BbIOOP TOYKM U3 (QUIypbl Ha IUIOCKOCTH, U3
OTpE3Ka, U3 yTH OKPYKHOCTH.

OcBanBath IIOHSTHE FGOMCTpI/I‘ICCKOﬁ BCPOATHOCTH.

Pemrats 3aJa4Yud Ha HaXOXICHHUEC BepOﬂTHOCTCfI B OIbITax, NpCACTaBUMBIX
KakKk BLI60p TOYCK H3 MHOI'OYI'OJIbHHKA, Kpyra, OTpE3Ka WJIHW Oyt
OKPYKHOCTH, YUCJIOBOI'O ITPOMCIKYTKA.

HcnbpiTanus
Bepnyaiu (8 u)

Hcneitanne. VYcenmex un  Heynada. Cepus
WCIIBITaHUHN 10 mepBoro ycnexa. Mcnbltanus
bepuynnu. BepostHocTu coObiTHII B cepuu
ucneitanuil bepnysm. [Ipaktuueckas pabora
«Hcneiranus bepryim».

OcBauBaTh MOHATHSA: MCIBITAaHHE, SJIEMEHTapHOE COOBITHE B MCIBITAHUU
(ycmex u Heynada), cepus HCHBITaHUM, HACTYIUIEHHE IIEPBOrO Yycrexa
(Heynaum), cepus ucnblTauuii bepHynm.

Pemarp 3amaum Ha HaxXoXJIEHUE BEpPOSTHOCTEH COOBITUH B cepuu
UCHBITAaHUN JI0 TIEPBOTO YCIeXa, B TOM YHCJIE C MPUMEHEHHEM (OPMYJIbI
CYMMBI T€OMETPUYECKON IPOTPECCHUMN.




100

Pemarp 3a1aun Ha HaXOXKJIEHUE BEPOSITHOCTEH AJIEMEHTapHBIX COOBITHI B
CepuU UCTIbITaHUI bepHyIUIM, Ha HAXO0KIEHUE BEPOATHOCTH ONIPEAEIEHHOTO
YHCJIa YCIIEXOB B CEpUM MCTbITaHUN bepHymu.

N3yyath B X071¢ TPaKTHIECKOH pabOTHI, B TOM YHCIIE C TOMOIIIBIO IU(PPOBBIX
pECypcoB, CBOMCTBA BEPOSITHOCTH B CEPUM MCHbITaHUN bepHysuiu.

Cay4yaiiHas BeJIMYMHA
(84)

CnyualiHas BeJIMYMHA U paclpeleeHue
BEPOATHOCTEW. MaTemaT4ecKoe OKUJaHue U
JUCIIepCcus Cily4alHoW BelnduHbIL. [IpuMepsl
MaTEMaTHYECKOT O OKUJAHUS KaK
TEOPETUIECKOIO CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonaTne o0 3akoHe OOJBIIMX  YHUCEIL.
W3mepeHne BEpPOSTHOCTEM €  IOMOILBIO
yacToT. [IpumeHeHne 3akoHa OONbIINX YHUCEL.

OcBouTh MOHATHS: CydaliHas BEIUYMHA, 3HAYCHUE CITy4YalHOW BEJIMYMHBI,
pacrpeesneHne BEpOsiTHOCTEM.

N3ydath 1 00CYX1aTh MpUMEPHI AUCKPETHBIX U HEMPEPHIBHBIX CIIyYailHBIX
BEIMYUH (POCT, BEC 4Yel0 BEKa, YWCICHHOCTh HAaceJleHUus, Jpyrue
M3MEHUYUBBIE BEJIMUNHBI, PACCMOTPEHHBIE B KypCe CTaTUCTUKH ), MOJIETbHBIX
CIIy4aiiHbIX BEJIMYHMH, CBS3aHHBIX CO CIIy4alHBIMH OIbITaMH (OpocaHue
MOHETBHI, UTPAJILHOM KOCTH, CO CIIy4allHbIM BBIOOPOM U T. II.).

OcBauBaTh MOHATHS: MAaTEMaTUYECKOE OXKUJAHUE CIIy4ailHOM BEJIMYMHBI
KaK TEOPETUYECKOE CpeAHEee 3HAYCHME, AUCHEPCUS CIy4YalHOW BEIVMYHMHBI
KaK aHaJior AUCIIEPCUH YUCIOBOTO Habopa.

Pemrate 3a1aun Ha BBIYKCIEHUE MATEMATHYECKOTO OKUIAHUS U TUCIIEPCUH
JUCKPETHOM CIIy4allHOM BEJIMUMHBI 10 33JaHHOMY PaclpelleJICHUI0, B TOM
YHUCIIE 3a4a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMH.

3HAKOMUTBCA C MATEMAaTHYECKUM OXKHMJIAHMEM M JIUCIIEPCUEN HEKOTOPBIX
pacnpeeneHnii, B TOM YUCJE PaCIPEAEIEHUS CIyYaitHON BEIIMUUHBI «YHCIIO
YCIIEXOB» B CEpUM UCIIBITAHUN bepHyum.

N3yyarh yacToTy COOBITHS B MOBTOPSIOIIMXCS CIyYalWHBIX OIBITaX Kak
CIIy4ailHYIO BEJIMUMHY.

3HaKOMHUTBCSI C 3aKOHOM Oonpmmx uucen (B ¢opme bepnymnm): npu
OOJIBIIIOM YHCIIE OTIBITOB YAaCTOTa COOBITUS OJIM3Ka K €r0 BEPOSATHOCTH.
Pemrate 3a1aun Ha U3MEpEHNUE BEPOSTHOCTEMN C IIOMONIBIO YaCTOT.
OO6cyxnaTh posib 3aKoHa OOJBIIMX YUCET B OOOCHOBAHWM YacTOTHOTO
METO/a U3MEPEHUS BEPOSTHOCTEM.

OO6cyxnaTh 3akOH OOJBIIMX YHCEN KakK MpPOSBIEHHUE CTaTHCTUYECKOM
YCTOWYMBOCTH B M3MEHUMBBIX SBJICHUSX, POJb 3aKOHA OOJBIIUX YHUCEN B
IIPUPOJIE U B KU3HU YEJIOBEKA.

O0o001menue "
cHCTEeMaTH3alus

OnucarenbHast
CIy4aiiHOTO

[IpencraBienue
CTaTHCTHKA.

JTAHHBIX.
BepositHOCTB

[ToBTOPSATE N3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHMM.
Pemrate 3a1a4u Ha IPEACTABICHUE U ONIMCAHUE JAHHBIX.
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HU3y4EHHOI0 COOBITHS. OneMeHTsl ~ KOMOMHATOpUKU. | Pemath 3ajaum Ha HaXOXKAEHUE BEPOATHOCTEH COOBITHUIH, B TOM 4YHCIE B
martepuaJa (10 ) CiyualiHbple BETUUHUHBI U paclpeesICHus. OIbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMHU, BEPOSITHOCTEMN
00bEIMHEHUS U TIEpECEUCHMs COOBITUMN, BBIYMCIIATh BEPOSITHOCTH B OIBITAX
C CEpUSIMU CIIyYalHBIX UCIBITaHUM.

B pazgene Temarnueckoro miaHupoBaHus pabouell mporpamMmsl (A1 KaXa0ro roga oOy4eHHsl U BCeX TUCLUIUIMH IUKIIa
«MaremaTuka») MOTYT OBITh YUYTEHbl BO3MOKHOCTH HCIIOJIB30BAHMS DJIEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
ABJIAIOIIUXCS yUEOHO-METOANUYECKMMH MaTeprallaMi, peain3youmMu auiakrnyeckue BozmMoxxHocty KT, coneprkanne KOTopbIx
COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 00pa30BaHUHU (MyIbTUMEIUNHBIE TPOIPAMMBI, JJIEKTPOHHbBIE YUEOHUKH U paboune TeTpaiu,
ANIEKTPOHHbIE OWUOIMOTEKH, BHPTyalbHbIE JIA0OPATOPUHM, WIPOBBIE MPOTPAMMBI, KOJUIEKIMH UU(POBBIX 00pa3oBaTEIbHBIX
pecypcoB W/uiu ap.).



C yderoM auddepeHITMPOBAHHOTO XapakTepa TPEOOBAHMUN K IIAHUPYEMBIM
oOpa3oBaTeNbHBIM pE3yJIbTaTaM TEKyIlass W MPOMEKYTOYHAs aTTeCTAIHs II0
y4eOHBIM TIpenIMeTaM IuKiIa «MaTemaThuka» TPOBOAUTCS C HCIIOIh30BaHUEM
pa3pabOTaHHBIX TMEIAaroroM KOHTPOJIBHO-U3MEPHUTEIBHBIX  MaTepUaioB  (CM.
[Tpunoxenue A).

Bromtouenue 00ydaromuxcst BO BHEITHUE MPOTIEAYPHI OIICHKH TOCTHKCHHM 0
npeaMeTaM MuKiIa «MareMaThka», B TOM YHCIIC BCEPOCCHICKHE IPOBEPOYHBIC
paboTHI U pyTUe MOA00HBIC MEPOIIPUATHS, MPOBOJIUTCS TOJIBKO C JKEJIAHUS CaMHX
oOyJarommxcss ¢ HapyHICHUSAMH ClIyXa HM HUX pOJauTelcH  (3aKOHHBIX
IIPEICTaBUTEIICH).

[To pe3ynpraTaM TPOMEKYTOYHON OIICHKH OBJIQJCHUS COACPKaHUEM
npeaMeToB mukia «MaTremaTukay TPUHHUMAETCS pelleHHe O COXpPaHCHUH,
KOPPEKTUPOBKE  IOCTaBJIEHHBIX  3a7a4, OOCYXICHHS Ha  IICHXOJIOTO-
MeJarornueckoM KoHcuiimyMe (y4eOHO-METOJUYECKOM COBETE W/WIH  JIp.)
o0Opa30BaTeILHON OpraHWU3aAlMKM C IICJIBI0 BBISBICHUS TPWYWH U COTJIACOBAHMSI
IJIaHa COBMECTHBIX JEHCTBUM II€IarOTHYECKOTO KOJUUICKTHBA, OPTaHHU3AIuU
B3aMMOJICUCTBHS C POAUTEISIMHI 00YUaIOMIET0Cs C HAPYIIICHHBIM CITyXOM.
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[Tpunoxenue A

HOI[XOI[LI K OIICHKE 06p33OBaTeJII)Hle pe3yJabTaTOB Oﬁy‘laIOIIII/IXCﬂ C
HapylmicHUsIMMA CJIyXxa 1o yqeﬁHLIM nmpeamMmeTramMm nNuKJIa «MarTemaTukKa»

IIpu oueHke pe3ynbTaToB OOy4YeHUsT MaTEeMaTHKe, BKJouYas aireopy,
T€OMETPHUIO0, BEPOSITHOCTh M CTATUCTUKY, HEOOXOIUMO YUHUTHIBATH OCOOCHHOCTH
pedyeBoro u OOIIEro pa3BUTHS, MBICIUTEIBHOM NEATETLHOCTH OOYYaIOMIMXCS C
HapyleHusMu ciyxa. Jlomyckaercst nuddepeHImpoBaHHast OleHKa.

I'padux wu comepkaHwe JUArHOCTUK pa3palaThIBAETCS YUYUTEIEM M
yTBEp)KJIaeTcsd aJMHHHCTpaluend oOpa3oBaTeabHOM opraHuzauuu. Kputepuu
OLICHKM YCTHBIX W TMHUCbMEHHBIX pPA0OT pa3pabaTblBalOTCS OpraHU3alMel
CaMOCTOATENHHO U GUKCUPYIOTCA B JIOKaJIbHOM akTe. [Ipu onpenenennn Kputepuen
OLICHKM  CJIEyeT VYYUThIBaTb 0COOBIE  OOpa3zoBaTelbHbIE  MOTPEOHOCTH
oOyyarommxcsi ¢ HapyumeHus MU ciiyxa. OleHKa pe3ysbTaToB OOy4YeHUs J10HKHA
BBICTPAMBATLCA UCXOJsI U3 MOHMMAHUS TOTO, YTO OOyYarolIUiicsi MOT OCO3HAHHO
YCBOUTH YUEOHBI MaTepual.

BaxkubiM B olleHKE pabOT SBISETCA TO, YTO BCE OIMIMOKU JOJAKHBI OBITH
UCIPABJICHbl, a TOCJE OTOr0  3aKpeIuieHO TMPaBUJIBbHOE  BBIIIOJIHEHUE
COOTBETCTBYIOIIUX JECUCTBUN.

Ha kaxxiom rogry 00y4ueHust mpoBOJATCSA Pa3IuYHbIC BUJIBI TUATHOCTHKU:

— cTapToBas (BXOJHOE OIICHUBAHUE);

— TEKyIllas TMarHOCTHKa;

— MIPOMEXKYTOYHAs IMarHOCTHKA.

CraproBasi IMarHOCTHKA

Hasnauenne cTapToBO#l AMArHOCTUKU — BBISBUTH TOTOBHOCTH O0YYarOITUXCSI
K OCBOCHHUIO MAaTEMAaTHKU Ha MPEACTOSIIEM roly 00yUYeHUS; KAYECTBO OCTATOYHBIX
3HAHMM O0OydYarolmuxcsi 3a MPEeablAyHMii y4eOHbId To0Ja; CHPOTHO3UPOBAThH
METOJUYECKHUE MPUEMBI, CPEACTBA KOPPEKIIMOHHO-TIEIArOTMYECKOT0 BO3ICHCTBHUSI C
Y4ETOM YPOBHSI aKTyaJlbHOTO pa3BUTHS OOyYalOIMXCS M MX MOTEHIMala K
OCBOEHHIO COJIEPKaHUs JAHHOW y4eOHON NUCIMIUINHBI.

HenenecooOpa3Ho MpOBOIWUTH CTAPTOBYIO JMUArHOCTHKY Ha 2-0M y4eOHOI
HeJlesie: KOHTPOoJIbHAs paboTa MpeaBapseTcs HOBTOPEHUEM OCBOEHHOTO MaTepHaia.

[To 3aBepmiennn pabOThl OOYYAIOMIMMCS TPEIAOCTABIACTCS BpeMs Ha
camompoBepKy. B xome Bcell KOHTPOJILHOW paboThl 0O0ydaromuecs MOTYT
M0JIb30BATHCS YEPHOBUKOM. B BHJIe CIpaBOYHBIX MaTepraIoB 00y4aIOMUXCs MOTYT
OBITH MPEIIOKEHBI (B CiIydae HEOOXOIUMOCTH) aJITOPUTMBI BBITIOJTHEHUS TOTO WU
WHOTO BHUJA ACATENBHOCTU. [IpOMOKUTEILHOCTh BBIMOTHEHUSI OOYyYarONTUMUCS
KOHTPOJIbHOM paboThl —1 ypoOK.

Tekyuias AMarHOCTHKA

Tekylias mpoBepKa OCYIIECTBIISIETCSI B MPOIECCE OCBOCHUS 00yJArOIIUMHUCS
Kaxaoi Tembl. OHa MPOXOJIUT B BHUE OMPOCOB, BHITOJTHEHUS CAMOCTOSTEIbHBIX
pabotr. Kpome TOro, mo HMKIYy HM3YyYEHHBIX TEMATHYECKUX PA3/EJIOB YUUTEIIb
OpraHu3yeT KOHTPOJbHbIE Pa0OThl MO YKa3aHHBIM B IMPOTpaMME TEMATHUYECKUM
paszaenam.
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B konme kaxzaoi y4yeOHOM dYeTBEpPTHM B paMKax TKYIIEro KOHTPOJIA
00s13aTEIPHO OPTaHU3YeTCS MOHUTOPUHT, OPUCHTUPOBAHHBIA HA NPOBEPKY
BOCHPUAMUSL HA CILYX U 80CHPOU3BEOCHUSI MEMAMUYECKOU U MEPMUHOIO2ULECKOU
JIEKCUKU Y4eOHOU OUCYUNIUHBI, A MAaKH#ce JIeKCUKU N0 Op2aHu3ayuu y4eOHOll
Ooesmenvnocmu. JlaHHasg TpoBepKa IUIAHUPYETCS M IPOBOJUTCS YUUTEIIEM-
IPEIMETHUKOM COBMECTHO C y4HUTeNIeM-Ie(eKToNIoroM (Cypaoneaarorom),
KOTOPBIN BEAET criennaabHbIe (KOPPEKITMOHHBIC) 3aHATHS «Pa3BUTHE BOCTIPUATHS U
BOCITPOU3BEICHUSI YCTHOU PEUM».

Oyenusanue KOHMPOILHOU paboOmMbl

OTBeT OIleHUBAETCA OTMETKOM «5» B CIEIYIONIUX CIydasX:

— pa0boTa BBINOJIHEHA TTOJHOCTHIO;

— B JIOTMYECKUX PACCYX IACHUSIX U 0OOCHOBAHUU PELICHUSI HET MPOOENIOB U
OIINOOK;

— B PEIICHUU HET MaTeMaTHYECKUX OIMOOK (BO3MOKHA OJIHa HETOYHOCTb,
OMKCKAa, KOTOpasi HE SIBJIACTCS CIEACTBUEM HE3HAHMS WM HEMOHUMAHUS y4eOHOTO
MaTepHuana).

OtmeTka «4» CTaBUTCS B CIEAYIONINX CIyYasx:

— paboTa BBINOJHEHA MOJHOCTbIO, HO OOOCHOBAHMS IIArOB PEIICHUS
HEJOCTaTO4YHbl (€CIM yMEHHE OOOCHOBBIBATH PACCYXKIEHUS HE SBHJIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

— JIOMYIIEHbl OJIHA OINIMOKAa WJIM €CTh JBa-TPU HEJ0uUETa B BBIKIIAJKAX,
pUCYHKax, dYepTekax uiau rpadukax (eciu d5TH BUABl pabOT HE SBISUIUCH
CHeIUaTbHBIM 0OBEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS B CIEIYIOIINUX CIydasiX:

— JomymieHo OoJsiee OJHOM OIMOKK WM Oojee ABYX-TPEX HENOYETOB B
BBIKJIQJIKaX, YepPTekKax Win rpadukax, HO oOydaromuics 001agaeT 00s3aTeTbHBIMU
YMEHHSAMU I10 TPOBEPSIEMOM TEME.

OtmeTKa «2» CTaBUTCS B CIEAYIOUIUX CIydasx:

—  JIOMYILIEHbl  CYIIECTBEHHbIC  OIIMOKU, JEMOHCTPUPYIOIIUE, YTO
oOyyaroruiicss He 00J1aiaeT 00s3aTEIbHBIMU YMEHUSIMU T10 JaHHOUM TEME B MOJHOMN
Mepe.

IIpomekyTOYHAS TUATHOCTHKA

[IpoMeXyTOUHBI KOHTPOJb TMO3BOJISIET YCTAaHOBUTH YPOBEHb OCBOCHUS
OOyYaronMMHUCsl TPOrPaMMHOIO MaTepuaia MO0 OKOHYAHWU KaXKIoW ydeOHOM
YETBEPTH/TPUMECTPA U HA KOHEI] y4eOHOTo roaa. Bpems BeimomHeHus padoTsl — 1
ypok. B koHTponbpHOW pabote 1ernecoo0pa3HO O0ECHeunTh COYETaHHE 3aJaHHi
0a30BOTO M MOBBIIIIECHHOTO YPOBHEH.




