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[HosicHuTe/IbHASA 3aNIUCKA

Pabouas mporpamma mo mnpeamery «MaTtematuka» — aapecoBaHa
oOyJaronmuMmcsi ¢ HapylmieHHsIMU  ciyxa (TIyXuM ©  CJIa0OCIHBIIIAIINM),
MOJIyJaroNuM OCHOBHOE o01mee oOpaszoBanme (Bapuantsl 1.2). IIporpamma
pa3paboTaHa Ha OCHOBE (peaepalbHOr0 TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa OCHOBHOro obmiero obOpazoBanus (mamee — ®I'OC OOO) (mpukas
MunucrepctBa mnpoceuieHuss P® ot 31.05.2021 Ne 287) u denepanbHoid
aJanTAPOBAHHOW 0Opa3oBaTEIBLHOMN MPOTPaMMbl OCHOBHOTO OOIIIEro o0Opa3oBaHus
U  OOYYaloIUXCS C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU 370pOBbs  (TpUKa3
MununctepctBa npocseiieHuss PO ot 24.11.2022 Ne 1025) anst onpeneneHHOU
Kareropun OOydYaronMXcsi C HapyIIeHHEM CclyXa C YYeTOM HX OCOOBIX
oOpa3oBarenbHbIX TOTpeOHOCTeH, KoHIenuuu mpernosaBaHusi MaTeMaTHKUA B
Poccuiickoit  @epepanuu  (yTBepKIeHa  pacnopsbkeHueM  I[IpaButenbcTBa
Poccuiickoit ®@enepauun ot 9 anpens 2016 r. Ne 637-p), Ha OCHOBE aBTOPCKOM
nporpammbel  Bunenkuna H.S. (mns 6-7 kiaccoB), Ha OCHOBE aBTOPCKOMU
nporpammbel MaxkapeiueBa FHO.H.(anre6pa 8-11 kiaccel), Ha OCHOBE aBTOPCKOMU
nporpammbl  AtanacsHa JI.C. (reometpuss 8-11 «kmaccer)., denepanbHoi
IpOrpaMMbl BOCIIUTAHUS — C Y4ETOM MPOBEPSEMBIX TpeOOBaHMI K pe3yibTaTaM
OCBOCHMSI OCHOBHOM 00pa3oBaTelIbHOM MpPOrpaMMbl OCHOBHOI'O  OOUIEro
oOpa3zoBaHUsl.

Pabouass mporpamMma aganTupoBaHa IS M3yYEeHHsS MaTeMaTHKA B 0O0beMe
OCHOBHOrO 001iero oOpa3oBaHuss Ha 0a30BOM YpOBHE OOYYarONIUMHUCS C
HapYILIEHUSAMH CIyXa C Y4ETOM HX OCOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH,
O0COOEHHOCTEN MCUXO(PU3NYECKOT0 Pa3BUTHUS B MPOJIOHTUPOBAHHBIE CPOKU C 6-TO
no 11 kmacc.

LleHHOCTHBIE OPUEHTHPBI B 00YUYeHUH Y4eOHOMY NpeaAMeTy
«MaTemMaTHKa» rJIyXux 00y4arommnxcs

Marematuka, SBISISICH OJIHUM U3 CHCTEMOOOPA3yHONIMX IPEAMETOB
IIKOJILHOTO 00pa30BaHusl, UTPAeT BAXKHYIO POJIb B JIMYHOCTHOM M KOTHHUTHBHOM
pa3BuTuu Tayxux oOydarommxcs. ConepkaHue MaHHOTO Kypca COJCHCTBYET
Pa3BUTHIO JIOTMYECKOTO MBILIUICHHS], OBJIAJICHUIO PALIMOHAJIBHBIMU CIOCOOAMU U
npuéMaMu OCBOECHMSI MAaTEMaTHYECKOTO 3HAHWs, OCO3HAHUIO 3aKOHOB, KOTOPBIE
JeXaT B OCHOBE HM3YYaeMbIX SIBJIEHHWW, a TAaK)KE CYIIECTBYIOIIHMX B3aHMMOCBS3EU
MEXy SBICHHUSIMHU.

3HauuTeNbHA POJb Kypca MaTE€MaTUKH [JIsl  OBJAJEHUS TIyXUMH
00y4YaroumMucs COIMaIbHBIMM KOMIIETEHIIUSIMU, BKJItOUas CIIOCOOHOCThH pelliaTh
3HAUYUMBbIE JJI TIOBCEJHEBHOM KM3HM 4YeJIOBeKa MPAKTUYECKHE 3a/aud, YMEHHE
UCIIOJIb30BaTh  MPUOOPETEHHBIE  3HAHUS  JUJI8  M3YYEHUS  OKpY’Karoleu
JIEUCTBUTEIBHOCTH.

ConepxaHue Kypca MaTeMaTHUKU SIBISETCS BAXKHBIM U JJIsl  YCHEUIHOTO
OCBOCHHS TIPOTPAMMHOTO MaTepuaia Mo APYTUM YYEOHBIM IUCITUIUIMHAM, IS
IPOAOHKEHUS 00YUYEHHS B CUCTEME HEMPEPBHIBHOTO 00pa30BaHusl, AJisl MOATOTOBKU
M0JIPACTAIOIIETO MOKOJICHUSI K TPYIOBOM AESITENILHOCTA — B CBA3M C HEOCTIOPUMOM



pOJIBIO  MAaTe€MaTUKH B  HAYYHO-TEXHUYECKOM IPOrpPECCe, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.
Henun n3yuyenus yueOHoro npeamera «MaremaTuka»

Llenv yuebHOU Oucyuniunel 3aKIOYaeTCd B 00ECIEUEHUHM OBJIAJACHUS
MIYXUMH 00YyYaromMUMHUCI HEOOXOAUMBIM (OIpeAe/sieMbIM CTaHAapPTOM) YPOBHEM
MaTeMaTUYECKOW MOJATOTOBKHU B €IMHCTBE C PA3BUTUEM MBIIUICHUS U COLIMATbHBIX
KOMIICTCHIIMM, BKIKOYAs:

— (QopMUpOBaHME LIEHTPAJbHBIX MAaTEMAaTHYECKUX TMOHATUU (4YHUCIO,
BEJIMYMHA, TreoMeTpuyeckass @urypa, MNepeMeHHas, BEpPOSITHOCTb, (QYHKIHS),
00€ecreynBalOIMX MPEEeMCTBEHHOCTh M NEPCHEKTUBHOCTh MAaTEMaTUYECKOIO
o0Opa3oBaHus 00yUaIOUINXCS;

— MOJBEACHUE O0YYaIOIIUXCSl HA IOCTYITHOM Il HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPY>KAIOIIEr0 MUpa, OHHMMAHHE MATEMaTHKU Kak
yacTH 0OIIEeH KyJIbTypbl YEIIOBEYECTBA,

—  pa3BUTHE  UHTEJUIEKTyaJIbHbIX W  TBOPYECKMX  CIOCOOHOCTEH
o0Oy4aromuxcs, I03HABAaTEIbHOW aKTUBHOCTH, HWCCIEI0BATEIbCKUX YMEHMH,
KPUTUYHOCTH MBILUICHHS], UHTEpECca K U3YUYEHUIO MaTeMaTUKU;

— (QopmupoBanue (YHKIMOHAIBHON MAaTEMaTUYECKOM TI'PaMOTHOCTH:
YMEHUSI pPAacro3HaBaTh NPOSBICHUS MaTeMaTUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peaibHbIX >KM3HEHHBIX CUTYyallUsX W MPH HU3YUYEHUU APYTHX
y4eOHbIX  IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
(GOopMyIMpPOBATh UX HA SI3bIKE MATEMATUKU U CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
IPUMEHSATh OCBOCHHBIM MaTEMaTHYECKUW amnmapar JUisl PEIIeHUs] MPaKTHKO-
OpPHEHTHPOBAHHBIX 337a4, MHTEPIPETUPOBATh MW OLEHUBATH IOJIyYCHHBIC
pe3yIabTaThI.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMmaTuka»

VYuyeOnas aucuumiauHa «MaremaTnkay ocBaumBaercs Ha ypoBHe OOO mo
Bapuanty 1.2 AOOII B mnponoHrupoBanHble cpoku: ¢ 6 mo 11 kiaccsl
BKJIFOUUTEIIBHO.

OCHOBHBIMM JIMHUSIMU COJEp>KaHHsl ydyeOHOro kKypca B 6—I11 kiaccax
SBISIFOTCS cieayromue: «Yucna u BeIUUCICHU, «Anredpay («Anredpandeckue
BBIDAKEHUS», «YPaBHEHUS W HEpaBEHCTBa»), «DyHKuum», «I'eomeTpusd»
(«'eomeTpuueckue ¢GuUrypel MU HMX CBOMCTBa», «VI3MepeHHEe TeOMETPUUECKHX
BEJIMYUHY ), «BEpOATHOCTh U CTATUCTUKAY.

Pa3zBuTHe yKa3aHHBIX JMHHUM OCYIIECTBISCTCA MAPAIUICIBHO: KaXKaas B
COOTBETCTBUU C COOCTBEHHOH JIOTUKOM, HO TPU 3TOM B TECHOM B3aWMOJICHCTBUU.
Kpome Toro, ux 00beIuHSET JOTUYECKask COCTABIISAIONIAS, TPAAUIIMOHHO MTPUCYIAs
MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTEMAaTHUYECKUE KYpChl U COJIEPIKATEIIbHBIC
muaun. ChopmynupoBannoe Bo I'OC OOO TpeboBaHuEe «yMETh ONEPUPOBATH
MOHATHUSIMU:  ONPENEIIEHUE, AaKCuoMa, TEeopeMa, JIOKa3aTelIbCTBO; yMEHHUE
pacro3HaBaTh HWCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH IPUMEPHI H
KOHTPIIPUMEPBHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS



KO BCEM Kypcam, a (popMHpoBaHHE JOTHUECKUX YMEHUN pacrpeessieTcs Mo BceM
rojnam ooyuenust Ha ypoBHe OOO.

B mpouecce ypokoB MaTeMaTHKH TiyXue OOydarolIMecss 3HAKOMATCSA C
pa3HOOOpa3HBIMM  MaTE€MaTHUYECKMMHM  MOHATUSMH W TEPMHHAMH, C
MaTeMaTU4YeCcKOM (pa3eosiorueil, 4YTo TMO3BOJISIET CTUMYJUPOBATh PEUEBOE
pa3BUTHE U TMpeojojieBaTb ero HejoctaTtku. M, HaoOGopor, Osaromaps
COBEpIICHCTBOBAHUIO CJIOBECHOM peud TMPOWCXOMUT Haumboliee TIIyOOKoe u
OCHOBaTeIbHOE  OCBOCHHE  MAaTEeMaTHMYeCKOTo  3HaHus,  (OpPMHUPOBAHUE
abCTpakTHOTO MBINUICHUA. B JaHHOW CBsI3M CyliecTBEHHash pojib B OOyYeHUH
MaTeMaTHKe TMPHUHAJICKUAT CJIOBYy. B cooTBeTcTBMM cO  crnenudukoi
00pa30BaTeNbHO-KOPPEKIIMOHHON ~ paboThl B XOJle YpPOKOB  MaTeMaTHKHU
MpeayCMaTpUBACTCA TMPEAbSIBICHUE BEpOAIbHBIX HMHCTPYKIHMA, IMOCTAHOBKA
CIIOBECHBIX 3aJlad, IMOOyXJAeHHEe OOyYarolMXCcs K pacCyKICHHUSIM BCIYyX,
KOMMEHTHPOBAHUIO BBIMIOJIHAEMBIX JIEHCTBUM, OOBSCHEHUIO OCYIIECTBIEHHBIX
orepanuil. YuuTenb J0JKEH CO37aBaTh YCIOBUS, IPU KOTOPHIX Y 00YyUarOIINXCS €
HApYIIEHHBIM CIIyXOoM OyJeT BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIICHHUH IS
MOJyYeHHUs] TOW WIM HHOW MareMaTudyeckod wuHOpMalnuM, a Takke
TUTAHUPOBAHMS, BBITIOJTHEHHUS, IPOBEPKHU MPAKTUIECKUX TEeHCTBUAN
MaTEeMaTHYECKOTO COJEP>KaHusI.

KorautuBHasi cocTaBistonas Kypca MaTeMaTHKH TMO3BOJSET 00ecreduTh
Kak TpeOyeMblil cTaHgapTOM HEoOXOAUMBIN (0a30BbIi) YpOBEHb MaTeMaTUYECKON
MOJITOTOBKH, TaK M TOBBIIMICHHBI YPOBEHb, HEOOXOMUMBIN aJsl yTiayOiIEHHOTO
U3YyYEHHUS TIpeIMETa.

Kypc Marematuku UMeEeT SPKO  BBIPAKEHHYIO  BOCIUTATEIBHYIO
HaIpaBJIeHHOCTh. biarogapsi pazHooOpa3HbIM BHJIaM JESITEILHOCTH U (QopMam
opraHuzanuu padboThl OO0YyYaIOIIMXCS Ha YpOKaX MAaTeMAaTUKU MPOUCXOIUT
BOCIIUTAHUE  LIENEYyCTPEMJIEHHOCTH, BOJIM, HACTOWYMBOCTH, OCO3HAHHOU
NOTPEeOHOCTH TOBOAUTH HAYATOE AEJIO A0 KOHIIA. BBIMOMHISA T€ WM UHBIE 3a/laHus,
riiyxue oO0ydarliuecs OCO3HAIOT, YTO HEOpeXHOe OTHOILIEHHWEe K pabdorte,
OTCYTCTBHE COCPEIOTOYEHHOCTH MPH PEIICHUH MPUMEPOB, 3a7a4, OCYIIECTBICHUN
rpaduueckux pabot u Jp. 00yCIOBIMBAET BOZHUKHOBEHUE OMMUOOK. OCyIIECTBIISAA
JESTENIbHOCTh B TPYIIE, B MOATPYIIAX, Mapax, oO0ydyarouuecs ¢ HapylIeHHEM
ciiyxa ydarcsi OeCKOH(MIUKTHBIM CIOCO0aM peHIeHHus MPOOJIEMHBIX CHUTYallUH,
CHIOPHBIX BONPOCOB, MPUHATHIO MHOTO MHEHHMS, YBAKEHUIO K TOYKE 3pEHUS
JPYroro 4enoBeKa.

ConepxaHne ypOKOB MAaTEMAaTHKH TO3BOJISIET Takke 00ecreunBaTh
ACTETUYECKOE BO3JCUCTBUE HA JMYHOCTh, B YACTHOCTH, 32 CUET MPEIbSBICHUSA
aKKypaTHO BBIMOJTHEHHBIX JHUJAKTHUYECKUX MOCOOWM, aHanmM3a H300paKeHuM,
MIPE/ICTABICHHBIX B YUEOHUKE, BKIIIOUAsi TeOMETPUUECKUI MaTepuall.

OcBoeHue rayXuMu OOyYarOUIMMHUCA MPOrPaMMHOrO Marepuana 1o
MaTe€MaTUKe OCYIIECTBIISIETCS MPEUMYIIECTBEHHO Ha YPOKax MoJl PYKOBOJCTBOM
yunutens. OJIHAKO [JIsi MPOYHOTO OCBOGHHUSI COJAEpX aHUs Kypca Tpedyercs
IPEIyCMOTPETh PEryJsIPHOE BBHINOJHEHHE IOMAIIHUX 3aJaHUi, HCKIIOYas IHU



MPOBENCHMST KOHTPOJIBHBIX pabor. Ilpm ompenenennu comepkanuss U o0BEMa
JIOMAIITHETO ~ 3aJaHusl HEOOXOAMMO YYEeCTh HEAOMyCTUMOCTh TEPErpy3Ku
oOydJaronuxcsi yaeOHbIM MaTepUaIOM.

[Iporpamma BKJIIOYAET MPUMEPHYIO TEMATUYECKYIO M TEPMHUHOJIOTHUECKYIO
JIEKCUKY, KOTOpasi JOJKHA BOWTH B CIIOBApHBIA 3amac IiIyXuX OOydaroluxcs 3a
CYET IIeJICHANpPABICHHON OTpPaOOTKM, MPEXKIE BCEro, 3a CYET BKIIOUCHHUS B
CTPYKTYpPY CJIOBOCOYETAHWUM, NPEIJIOKECHUN, TEKCTOB, B T.4. B CBSI3U C
(OpMYTUPOBKOM BBIBOJIOB, BBIIBM)KCHHEM THIIOTE3, O(OPMIICHHEM JIOTHYECKHX
PACCyKIEHUN, IPUBEICHUEM 0KA3aTENLCTB | T.I1. !

Ipunyunvr  peanuszayuu-obpazoeamenbHO-KOPPEKYUOHHOU — pabomvl  HA
ypokax mamemamuru.>

B cooTtBercTBUM ¢ npunyunom HayyHocmu B XoJe 00pa30BaTEIBHO-
KOPPEKIIMOHHOTO  TIpollecca  MpeaycMaTpuBacTCs, BO-TIEPBBIX, BHIOOp U
MPEABSBICHHE MaTepualia B COOTBETCTBUM C TPEOOBAHUSMU M JIOCTHKCHUSIMU
COBPEMEHHOM HayKH, BKIIIOUass MaTeMaTUKY, TIEAarOruKy, CypIONeaaroruky u ap.
Bo-BTOphIX, mpuoOperaeMble  OOYyYAONIMMHUCS  3HAHWS  JIOJDKHBI  OBITH
CHUCTEMHBIMHU. Bocmpusrne HOBOTO MpEACTaBIsSeT COOOM IMpormecc, B KOTOPOM
Ka)XJI0€ BIICPBBIC OCBAaMBAaEeMOC SBJICHWE, TOT WJIM WHON HE3HAKOMBIH OOBEKT
paccMaTpUBAIOTCS B CHUCTEME Pa3HOOOPA3HBIX CBSA3CH C MHBIMU SBJICHUSAMU |
00BEeKTaMHU: CXOAHBIMH W OTJIUYHBIMHA. B-TpeThbUX, NPEIbSBIICMBI MaTepHall
JOJDKEH OBITHh JTOCTOBEPHBIM, pacIoiaraTh MOJIMHHBIM HayYHBIM 00BsICHEHUEM. B
KOPPEKIIMOHHO-00pa30BaTeIbHOM — TIpOIlecce Ha  ypoKaX MaTeMaTHKH HE
JOTTYCKaeTCs BYJIbrapu3aIius, Ype3MepHas yIpoIEHHOCTh U3JI0KECHHsI 3HAHUH CO
CCBUIKOM Ha 0COOCHHOCTH 00YyUaroImuxcs, 00yCIOBICHHBIC HApyIIIEeHuEM ciiyxa. B
COOTBETCTBUM C JIAaHHBIM TPHUHIIUMIIOM TIPEIyCMaTPUBACTCS  BOILIOIICHUE
MaTEMaTUYECKUX MPEACTABICHUM U TIOHSATUIM B TOUHBIX CIOBECHBIX 0003HAYCHHSIX,
onpeneneHusix. Kpome Toro, Ba)XHBIM YCIOBHEM MPUHIUIIA HAYYHOCTH SIBISIETCS
Takasi OpraHu3aius 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO MPOIIECcca, KOTJa y TIyXuX
obyuarommxcs GOpMUPYIOTCS aOCTPaKIIMK U 000OIIECHHS KaK SMIUPUIECKOT0, TaK
U TCOPETUYECKOTO THUMA. DTO MPEJIoJaracT MOCTIKCHUE BHYTPEHHUX CBSI3CH U
3aKOHOMEPHOCTEM MATEMATUYECKUX SIBJIICHUM, OTHOIICHWW, 3aBUCUMOCTEM.
Hayuynocts B oOydeHuum MaremaTuke (ajiredpe, TeoMeTpuH) 00ecleunBaeTCs

! Ha ypokax npoBomwTCs crenuanbHas paboTa Haj TNOHUMAHWUEM, NPUMEHEHHMEM B CAMOCTOATENHHOM pedw,
BOCTIPDHATHEM (CIYXO3pUTEIBHO M /WIIM Ha CIlyX C Y9ETOM YPOBHS CIYXOPEUEeBOTO Pa3BUTHSA OOYYAIOUINXCS) H
JOCTaTOYHO BHATHBIM M €CTECTBEHHBIM BOCIIPOM3BEJCHHEM TEMATHUECKOM W TEPMUHOJIOTHYECKON JIEKCHKH, a
TaKKe JICKCWKH IO OpraHM3aluy y4eOHOHW AEATENHHOCTH OOydarolmIMXcs Ha ypoke. YacTh JaHHOTO pPEdeBOrO
Marepuana, yKe 3HAKOMOro OOYyYaromMMCs, MOXET OTpaldaThlBaThCd Ha KOPPEKIHOHHO-PAa3BHBAIOIINX Kypcax
«Pa3BuTHe BOCTIpHATHS M BOCIIPOM3BEICHHUS yYCTHOH pedW» IIPU COBMECTHOM IIAHUPOBAHMH PabOTHI ydIHTEIEM-
NPEJIMETHUKOM U yUHTeNIeM-Ae(eKToNoroM (CypJaoneaaroromM), pealn3yommM JaHHble Kypcebl. Ha koppekiuoHHo-
Pa3BUBAIOIINX Kypcax Yy OOYYalOIIMXCS 3aKpEIUISIFOTCS YMEHUsI BOCHPHATHS (CIyXO3pUTEIbHO W/WIIM HA CIYX C
y4€TOM YPOBHS HX CIIyXOPEUEBOI'O Pa3BUTH) U JOCTATOYHO BHATHOTO U €CTECTBEHHOTO BOCIIPOM3BEACHUS JAHHOTO
pedeBoro Matepuana.

2 [TpuHIMIIBL KOPPEKIIMOHHO-00Pa30BaTeIbHON paboThl HA ypOKax MaTeMaTHKH onpeaeensl no H.M. Hazaposoii u
I'.H. batoBy. Cm. Hazaposa H.M., baros I".H. Marematuka ¢ meroaukoii npenogasanus. Jlekuuu. st crya. ned.
¢-ta. — M.: I3n-Bo MI'OITY, 1998. — C. 47 — 57.



TaKKe 3a CYET MPENOCTaBICHMS MaTepuana, KacCarollerocs HCTOPUYECKOTrO
Pa3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JOCTHUKECHUMU.

B cootBercTBUM ¢ npunyunom pazeusaroujeco o0oOyuenusi Tpedyercs
obecreunBaTh CTAHOBJIEHHWE TIO3HABATEIBHBIX M TBOPYECKUX CIIOCOOHOCTEU
oOyyJaromuxcsi, ynpaBieHHUE TeMIaMUu M COJEpKaHHEM HX MaTeMaTUYeCKOro
pa3BUTHS 32 CYET COOTBETCTBYIOIIMX BO3/IEUCTBUM. B pesynbrare oOydyeHnue Oyaet
«BecTH» 3a coboi paszsutHe. llpu 3TOM Tpebyercs mpeabsBIECHUE MaTepuana C
y4ETOM 0COOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH, PEUEBBIX U MO3HABATEIBHBIX
BO3MOXXHOCTEH, MHAMBUIYAIbHBIX OCOOCHHOCTEH riyxux oOyuaronuxcs. Kpome
TOro, TMPEAYyCMAaTPUBACTCS  BKIKOYECHHE B  COAEPKAaHUE  YPOKOB  Kak
PENPONYKTUBHBIX 3a/JlaHUM, TaK W CO3JaHUE CUTyalHdl I[103HABATEIbHOTO
3aTpyAHCHUS, 3aJaHuil TPoOJEeMHOro xapakrepa. B dmciie TUTOB 3amaHui
MpeyCMaTpUBAETCA BBICOKHUI yIENbHBIN BEC TaKUX, KOTOPhIE TPEOYIOT aKTUBHOTO
VCIIOJIB30BaHUs CIIOBECHOU PEUH.

C yuéroMm npunyuna eocnumeiéarouie2o o6yuenus MPOrpaMMHBII MaTepua
JOJDKEH OBITh OPUEHTUPOBAH HA Pa3BUTHE Y TIYXUX OO0ydYaroImMxcs
MOJIOKUTENIBHBIX MOPAJIBHBIX W HPABCTBEHHBIX KadyecTB. YUEOHBIM MaTepual
Ha3BaHHOTO Kypca 00JaJaeT 3HAYUTENIbHBIM BOCHUTATEIbHBIM IMOTEHIIMAJIOM, B
CBSA3U C YEM JIOJKEH MCIOJIb30BaThCs JUIsl PACIIMPEHUs KPYro30opa 00y4darommxcs,
pa3BUTUA  KyJIbTYpbl YMCTBEHHOIO TpPYJla, COBEPUICHCTBOBAHUS HABBIKOB
palMoHaNIbHOW opraHu3anuu padotsl U Jp. K 3HauuMbiM (pakTopam peanzanuu
MPUHIIANA BOCHUTHIBAIOIIETO OOYYEHHUS OTHOCSATCS TIIyOOKO€ 3HaHUE IpeaMera
YUHUTEJIEM, UHTEPECHOE U AOCTYITHOE JIJIsl OOyHarOIINXCs U3JI0KEHUE MaTepHalia.

Ipunyun cesazu 0byueHus c sHcuznbio TpebyeT, YTOOBI IPU OCBOCHUM 3HAHUN
riyxue oOyuwaromuyecs, C OJHOM CTOPOHBI, ONUPAIUCh Ha COOCTBEHHBIN
KU3HEHHBIA M TMpakThuueckuili ombiT. C Jpyrod CTOPOHBI, BaXKHO OOECIEeYMBATH
pUBJICUCHUE MPUOOPETEHHBIX 3HAHUM W YMEHUH B MOBCEIHEBHOM KHU3HEHHOU
NpaKkTUKE, B pa3HbIX BUJax JAesarenpbHOcTU. [IpemycMarpuBaeTcs peryisipHOe
O3HAaKOMJIEHHE OOYYaronIuXcsi ¢ TeM, KaK YeJIOBEK MCIOJIb3yeT MaTEeMaTUYECKUE
3HAHUS B PA3JIMYHBIX COIMATIBLHO-OBITOBBIX CUTYAIMX, HA IPOU3BOJICTBE U T.II.

Ilpunyun npounoco yceoenus 3Hanuti 0cO00 3HaYUM B 0Opa30BATEIBHO-
KOPPEKIIMOHHON paboTe B CBSI3U ¢ OCOOEHHOCTHIO OOYYaIOIIUXCSI C HApyIICHUEM
CIyxXa CpaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaMBAacMbI y4eOHBIN MaTepuan. B
JTAHHOM CBSI3M JUUTA aJICKBATHOIO OCO3HAHMS W MPOYHOI'O 3allOMUHAHUS MaTepUasa
TpeOyeTcsi omopa Ha BC€ COXpaHHBIE  aHAIM3ATOPBl, HCIOJIb30BAHHE
KMHECTETHUECKUX ONIYIIEHUH B BOCIIPUSATUU MATEMATHIECKUX O0BEKTOB. BaskHbIM
TaKXe SBISETCS YBSI3bIBAHUE BHOBb 3allOMHHAEMOr0 C pPaHEE IOJYyYECHHBIMU
3HAHUSAMH, BKJIIOUEHHE HOBOTO 3HAHMS B Y¥KE€ CIOKUBIIYIOCS CUCTEMY; Pa3BUTHE
CIIOCOOHOCTM K  OMOCPEIOBAHHOMY  3allOMHMHAHHUIO,  COBEpPLICHCTBOBAHUE
COOTBETCTBYIOIIMX  MBICIUTENbHBIX MNpuéMOB. TpelyeTcss MperycMOTpeTh
CHUCTEMAaTUYECKOE HCIIOJIb30BaHUE YIPAXXKHEHUW HA IOBTOPEHUE U 3AKPEIICHUE
MPOMAEHHOTO MaTeprala ¢ BKIOUYEHUEM B IOBTOPEHUE FJIEMEHTOB HOBU3HBI.



Ilpunyun ucnonv3osanus HaeaA0HOCMU TPEAYCMATPUBAECT IMOCTENEHHBIN
nepexo] OT HArISAHOCTH K CIOBY, COYETaHUE HAIJISIAHOCTA CO  CJIOBOM.
Peanuzanust nanHoro mnpuHiuna TpedyeT yd€ra TOTO, YTO HArJsSAHBIE BUIBI
MBIIUIEHUS HAaxOoIATCI B TECHOM B3aUMOJEWCTBHH CO CIIOBECHO-JOTMYECKUM
MbIlIUIEHHEeM.  JlaHHOe  B3aMMOJEMCTBHME  HAYMHAETCA C  MBICICHHOIO
dbopMupOBaHUs HArJISAHBIX O0OpPa30B HAa OCHOBE CIIOBECHOIO TEKCTa (Hampumep,
ycJoBus 3a7a4u) B (hopMe TMepeBojia Ha sI3bIK 00pa3oB COJIEPKAHUSI ITOTO0 TEKCTa
(3amaun) — ycTHOro OO MUChbMEHHOTO. B 1aHHOM cilydae HarjsiiHbIA MaTepuat
IIPEACTAET B BUJE BHEIIHEHW ONOPBHI BHYTPEHHUX ACHUCTBUN, KOTOPBIE BBIIIOJIHSAECT
IIIyxoi oOywaroluiics 1oja pykoBoacTBoM rmenarora. Ilo Mepe oBiageHus
MaTEMaTUYECKUMH TOHATUSIMH, a0CTPaKTHO-JIOTHYECKUM MBIIIJICHUEM TJIABHOE
coJiepykaHue B 00y4eHUH MaTEMaTHUKU COCTaBIISIOT HE CaMU IPEIMETHI, SIBJICHUS, a
CYLIECTBYIOIIME MEXIy HHUMU CBA3M W OTHOWIEHUsA. OOBIYHOM HarJIAIHOCTU
CTAHOBUTCS HEIOCTAaTOYHO, B CBSI3M C 4YEM BCTYIIA€T B CWIY HPUHYUN
mooenuposarnusi. OH He MPOTUBOINOCTABIEH MPHUHIIMITY HATJISIIHOCTH, a SIBISETCS
ero BbICIIEH CTyneHblo. brarogaps MojenupoBaHMIO TIyXue oOydaronuecs B
HarJIIHOM BHJIE (TOCPEICTBOM CXEM, IpaUKOB, YEPTEKE) OCBAMBAIOT METOBI U
CroCcOObl TMO3HAHUS M3y4YaeMbIX OTBJICYEHHBIX CBSI3€d W OTHOLUEHUH MEXIY
npeaMeTaMu, SIBJICHUSMH, TIOMCKa HOBBIX BHYTPEHHHMX OTHOIIEHUU U
3aBUCUMOCTEl. B CcBOI0O ouepenb, HEYMEPEHHOE HCIOJIb30BAHUE CPEICTB
HaIJIIHOCTH MOXET OTBJIEKaTh OOYYalOIIMXCS OT IMOCTABJICHHOW Iepe]] HUMU
y4eOHOHM 3a1ayu. B COOTBETCTBUUM C 3THUM HE NperlyCMaTpPUBAETCS 3a/epikKKa Ha
HarIsIAHBIX opMax NEUCTBUM, CIIOCOOOB BBIMOJHEHUS 3aJlaHUM B TEX CIydasx,
KOrja y DNIyXux oOyuarommxcs c(OpMHUpPOBaHBI MBICIEHHBIE OOpa3bl 3THX
nevcteuid. OHAaKoO NpH BO3HMKHOBEHUM TPYAHOCTEW B CBSI3M C OCBOCHUEM
MaTepuana, TMpEeACTAaBICHHOTO B OTBJICUEHHON (opme, mpemaycMaTpuBaeTcs
BO3BpAIlIEHNE K HATJISIAHO-ITPAKTUYECKONH OCHOBE 3a/1aHMUSI.

Ilpunyun unousudyanvHoco nooxooa K obyuanwumMcs B YCIOBHUSIX
KOJUIGKTUBHOTO OOydYeHHs MaTeMaTUKe mpeaycMarpuBaeT YY&€T TOro, 4YTO
YMCTBEHHBIE, PEUYEBbI€, KOMIIEHCATOPHBIE BO3MOXHOCTH TIYyXHUX OOYyUYaIOIIUXCS
pa3nuuHbl. B 3T0i1 cBsI3U TpeOyeTcss MHANBHUIYAIU3AINS 3a1aHUH TI0 KOJIMYECTBY U
COZICPKAHUIO, MPEIYyCMATPUBAIOTCA  Pa3JIMYHbIE MEphl TOMOLIM  Pa3HbIM
o0ydJaronumcs.

Ilpunyun onopvr 6 o00yYyeHUu Mmamemamuxke HA 300pPOGble  CUTbL
obyuarowezocsi TpeOyeT KOPPEKIMOHHOW HampaBICHHOCTH 00pa30BaTEIbHOTO
npouecca. I'myxue oOydaronigecss OBJAJEBAlOT MaT€MAaTHUYECKHMMH 3HAHUSMU
MPEUMYIIIECTBEHHO TMOCPEICTBOM CIYXO3PUTEIBHOTO BOCIPHUATUS YYEOHOTO
MaTepuaia ¢ akTUBHBIM MPUBJICYCHUEM COXPAHHBIX aHAJIU3aTOPOB, MOAKPEILISS U
pacumpsisi  MOJy4yaeMble 3HAHUs Oylaroapsi TNPAKTUYECKON  JIeATEeIbHOCTH,
YYBCTBEHHO, JIBUTATEIHHO, OCSA3AaTEIbHO BOCIPUHUMAsT MaTEMAaTUYECKUE OOBEKTHI
u sBieHus. Pa3zHooOpasHble BUABI JACATENBHOCTH, Harpykas pa3iudyHbIe
aHAJIM3aTOpbI, Yalle WX COYETAaHMs, MO3BOJSIOT CO3JaBaTh B CO3HAHMM OoJiee
SICHbIE U TPOYHBIE 00PA3bl MOHATHS U3y4aeMOr0 MaTeMaTHUECKOro MaTepurara.



Ipunyun oeamenbHoCmMHO20 N0OX00a OTPAKAET OCHOBHYIO HAIIPABJIEHHOCTH
COBPEMEHHOU cucTeMbl 00pa3oBaHUS TJIyXOro oOydJaromerocs, B KOTOpOH
JeSITEIbHOCTh paccMaTpHUBaeTcsl Kak mpoiiecc GOpMUPOBAHUS 3HAHUM, YMEHUN U
HaBBIKOB M KaK YCJIOBHE, OO0ECHeurBaoiee KOPPEeKIMOHHO-PA3BUBAIOIIYIO
HaIpaBJIEHHOCTh 0O0Opa3oBaTeslbHOro Impouecca. Ocoboe MecTo B peann3anuu
JAHHOTO IPUHLUIIA OTBOJUTCS IPEIMETHO-IIPAKTUYECKON NEATEIBbHOCTH, KOTOpas
paccMaTpuBaeTcs Kak CpefCTBO KOPPEKIIMU U KOMIIEHCAIIUU BCEX CTOPOH MCUXUKH
IJIyXOro OOy4Yarolerocss — B COOTBETCTBHUU C IICHXOJIOTHYECKON Teopuer o
NeSATEIbHOCTHON JE€TePMHUHAIIMN TICUXUKHU.

Ipunyun eduncmea odoyuenus mamemamuxe ¢ pa3eumuem Cl08eCHOU peyu u
HepeuesvbiX NCUXU4eckux npoyeccog OOYCIOBIEH CTPYKTYpOH HapyIICHHUS,
0coObIMU  00pa30BaTEeNIbHBIMU  TMOTPEOHOCTSIMH  TIyXUX oOydarommxcs. B
COOTBETCTBUH C 3TUM B XOJIe¢ YPOKOB TpeOyeTcsl yAelsiTh BHUMaHHe padoTe Haj
MAaTEMAaTHYECKOW TEPMHUHOJOTUEN, PACIIMPATH 3amac MOJEJIEH W BapUAHTOB
BBICKA3bIBAHUI MATEMaTUYECKOTO cojaepxkaHus. OBIaJ€HUE CIIOBECHOM PEYbIO B
XOJl¢ YPOKOB MaTeMaTuKu (anreOppl, TE€OMETpPUM) SBISETCS  YCJIOBHEM
JaNbHEHIIero n3y4yeHus 3TOW IUCLUMIUIMHBI, @ TAK)KE OCBOCHHS LIMPOKOTO KpyTra
MaTEMaTUYECKUX U )KUTEHUCKUX MOHATHI, UCTIONb3YEMBIX B 0OMXO/E.

LlenenanpasieHHass paboTa MO Pa3BUTHUIO CJIOBECHOW peud (B yCTHOM H
NMCbMEHHON (pOopMax), B TOM YHUCIIE CIIyXO3PUTEIBbHOTO BOCIPUATUS YCTHON peun,
peyeBoro  ciayxa, IPOU3HOCUTENBHOM CTOPOHBI peur  (Mpexkae  BCEro,
TEMaTUYECKON U TEPMHUHOJOTUYECKOH JIEKCUKH YUeOHON AMCIUIUIMHBI U JIEKCUKU
T10 OpPraHM3aluy Y4eOHOM IeITeIBHOCTH) IPEAYCMATPUBAETCS HA KAXKIOM YPOKe®.

B mpouecce ypokoB MareMaTHKU TpeOyeTcs OJHOBPEMEHHO C Pa3BUTHEM
CIIOBECHOM peun oOecreynBaTh pa3BUTHE Y DIYXUX OOYyYarOMIMXCS JPYTHX
IICUXUYECKUX IpoleccoB. B wacTHOCTH, mnpeaycMaTpUBaeTCsl pPYyKOBOACTBO
BHHUMaHUEM O0Yy4aloUIuXcs 4epe3 MOCTAHOBKY M aHalIW3 y4eOHBIX 3aj1ad, a TaKkxke
COCPEOTOYEHUE U TNOJAJEpP)KAHUE BHUMAHHA 32 CYET MPUBIICYEHUS CPEACTB
HaIJITHOCTH, BHJIEOMATEPHANIOB, JOCTYNHBIX [0 CTPYKTYpE M COJEPHKAHUIO
CIIOBECHBIX MHCTPYKUMWA. Pa3Butme mnamstu oOecneynuBaeTcs MOCPEICTBOM
COCTaBJICHMSI CXEM, aHalu3a CoJepaHusl TaOJIMl, TEKCTOBBIX 3aaad. Pa3Butue
MBIIUJIEHUS W €ro omepauuid oOecreynBaeTcss 3a CUET  YCTAHOBJICHUSA
MOCJIEIOBATEILHOCTH  BBINOJIHEHUSI BBIYMCIUTENbHBIX JACUCTBUM, NPUUYUHHO-
CJIEJICTBEHHBIX CBsA3€d U Jip. B 00pa3oBaTenbHO-KOPPEKIMOHHON padoTe ciemyer
C/IeNIaTh aKIEHT Ha Pa3BUTUU Y 00YyYaIOUIUXCS CIIOBECHO-JIOTMUYECKOTO MBIIIJICHUS,
0€3 4ero HeBO3MOKHO IMOJIHOLUEHHO PacCyKJaTh, AE€NaTh BBIBOJIbI, OCYLIECTBISAThH
BBIJIBUKCHUE WU NPOBEPKY TMNOTE3. B HaHHOW CBSI3M NPOTpaMMHBIM MaTepuai
JOJDKEH M3J1araTtbCs YYUTEIEM SICHO, IOCIEN0BATENBHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB M IIOJIHBIM OXBaTOM TeMbl. BakHas posib B Pa3sBUTHH Yy TIIyXHX

3 Pa6oTa 1o pasBUTUIO BOCHIPUATHS M BOCHPOU3BE/EHHS YCTHOM pEYM He JIOJDKHA HApyLIaTh €CTECTBEHHOTO XO0J1a
ypOKa, NPOBOJUTCS Ha JTalax 3aKpervieHus] M MOBTOPeHUsl yuyeOHOro marepuaia; B XOJe ypoKa 00ecrednBaeTcs
KOHTPOJIb 32 IPOU3HOIIEHHEM 00y4aromuxcs, NoOyKAeHHE K BHATHOM M €CTECTBEHHOH PEYM C HCIIOJIb30BAaHHEM
NPUHATBIX METOJMYECKUX IPHUEMOB pPabOTHl, Ha KaXJIOM YpOKe mpeaycMaTpuBaeTcs (oHeTHdyecKas 3apsjika,
KOTOpast IPOBOATCA He Oosee 3 -5 MUHYT.



00yJaronmxcsi CIOBECHO-IOTUYECKOTO MBIIUICHUS! PUHAJICKUT OOCYKICHHUIO U
BBIBEJICHUIO (POPMYJI, MOJICTTUPOBAHHIO MTPAKTUUECKHUX 331249 C TIOMOIIBI0 PopMyI,
BBITIOJIHCHUIO BRIUUCIICHUH TI0 (popMyiam u ap.

B cootBercTBUM ¢ npuHyunom ummencugukayuu peuegoco 0OWeHUs
(KOMMYHHUKAaTUBHOCTH) TpeOyeTcsl CO3/laHhe Ha ypOoKax MaTeMaTUKH CHUTyalluu
pedyeBoro ooOmenus. Jns storo, kak W Ha stanne HOO, BaXXHO NpPakTUKOBAThH
pasznuuHbie (POpMBI pabOTHI TIMyXHUX OOy4YarOIIMXCS: MapaMy, Opuragamu M Jp.
Jlanabie  ¢GopMbl pabOThI, HAPSATY C HWHBIMH, TIO3BOJISIFOT OCYIIECTBISATH
KOMMYHHKAaTHBHOCTh ~ y4eOHOTO MaTeMaTHYeCKOro MaTepuajga U caMou
OpraHm3anu paboThl HAa ypOKe, aKTUBU3UPOBATh «MATEMATHUECKUN» CIIOBaphb,
«MaTeMaTHYeCKyI0» (Ppa3eosoTHI0, COBEPIIICHCTBOBATh y OOYUYAIOIMIUXCS YMEHUS
JIOKa3bIBaTh, PACCyX/1aTh, (POPMYIUPOBATH BBIBObI, U3BJICKATh U aHAIM3UPOBATH
uH(OPMAITUIO MATEMAaTUYECKOTO COCPKaHMUS.

B mporecce 00pa3oBaTenbHO-KOPPEKIIMOHHOM pPabOThl  MOTYT  OBIThH
UCIIOJIb30BaHbl IU(POBBIE TEXHOJOTUH, K KOTOPHIM OTHOCAT HUH(OPMAIMOHHO-
oOpa3oBaTenbHbIC Cpenbl, AJIEKTPOHHBIN o0pa3oBaTeIbHBIHI pecypc,
JTUCTAaHIIMOHHBIE O00pa3oBaTebHBIE TEXHOJOTHH, DJJIEKTPOHHOE OOydYeHue ¢
TTOMOIIIBIO HHTEPHETA U MYJIbTUME/INA.

[TpenmymiecTBamu WCIIOJTB30BaAHUS UPOBBIX  TEXHOJOTHUHN B
00pa3oBaTEIbLHO-PEAOMIIUTAIIMOHHOM  TIpOIleCCe€  SIBJISIIOTCS  JIOCTYITHOCTb,
BapUATUBHOCTh, HAIJIAHOCTH OOydYeHHs, oOpaTHas CBS3b  yYHTENS C
0OyJaronMMUCs, MMOCTPOCHUE WHIANBUIYATBHONH TPACKTOPUU H3YyUCHHUS yIeOHOTO
MaTepuana, oOydeHrne C MPUMEHEHHEM HWHTEIICKTYalbHBIX CHCTEM MOJICPKKU
(mmst aganTanuu yueOHOTO MaTepraia K 0COObIM 00pa30BaTEIbHBIM MOTPEOHOCTIM
oOyuaroruxcsi). Opranuzanus oOydeHHs Ha OCHOBE IH(POBBIX TEXHOJIOTUH
MO3BOJISIET AKTUBU3UPOBATH KOMIICHCATOPHBIE MEXaHU3Mbl  OOYYarOIIMXCA,
OCYUIIECTBJISITh  00pa3oBaTEIbHO-PEAOMIIMNTAIMOHHBIN  TpOIlECC HAa  OCHOBE
MOJIUCEHCOPHOTO MOX0/1a K MPEOJI0JICHUIO BTOPUYHBIX HAPYIICHUI B pa3BUTHUH.

[{udpoBbie TEXHOIOTHH MOTYT MCIOJIb30BATHCS B PA3JIMYHBIX BapHaIUsiX: B
BUJIC MYJIbTUMEAUNHBIX TPE3CHTAlMNA, Kak y4YeOHMK W pabodas TeTpajab, B
KaueCTBE CJIOBAPS WJIM CIIPABOYHUKA C yI€OHBIMU BHICO(DUILMAMHU, KaK TPEHAKED
JUTS 3aKPETIICHUST HOBBIX 3HAHWM WIIM B BHJIC TPAKTUYECKOTO IMTOCOOHUS.

Nudopmanmonno-oOpazoBaTeabHas cpefa 00pa3oBaTEIbHOIO YUPEKICHUS,
OpraHM30BaHHasg C  MCIOJb30BaHUEM LHUQPPOBBIX  TEXHOJIOTUH, JIOJDKHA
o0ecreunBaTh:

—  “H(OPMALMOHHO-METOIMYECKYI0  MOAJEPKKY  00pa30BaTeIbHOTO
npoiiecca ¢ y4€ToM 0COOBIX 00pa3oBaTENbHBIX MOTPEOHOCTENW O0ydYarouuxcs ¢
HapyIIEHUEM CITyXa;

— IUIAaHUPOBAaHHME O00pPa30BaATENBHOTO MPOILECCa U €ro  PEeCypcHOro
oOecrieyeHUss B COOTBETCTBUM C (enepaabHbIMU TPeOOBAaHUSMHU OCHOBHOTO
o01ero oOpa3oBaHus;
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— MOHHTOPUHT W (UKCalMIO XO0Ja W PE3yJabTaTOB 00pa30BaTEIHLHOTO
mporecca JUIsl  OTCICKHMBAHUS JAWHAMUKA YCBOSHHUS Yy4eOHOTO MaTepuana
00ydJaronMucs ¢ HapyIIEHUEM CITyXa;

— yu4€T CaHUTAPHO-IMHUAEMHOJOTUYECKUX TpeOOBaHUN Tpu OOydYEeHUU
IIKOJIbHUKOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0pPOBbSl (C HapyUICHUSMU
ciyxa);

— COBPEMEHHBIE TIPOIIEAYPHI CO3/IaHMs, TTIOMCKa, cOopa, aHann3a, 00paboTKH,
XpaHECHMS ¥ MPECTaBICHUS HH()OPMAITUH;

— JUCTAHIIMOHHOE B3aWMOJCWCTBHE BCEX YYACTHHKOB O00OPa30BATEIHHOTO
npoiecca (0OydaroIIUXCsl C HapyIICHUEM CllyXa, WX pPOAUTENeH (3aKOHHBIX
MPEICTaBUTEINCH), TIEAarornueckux pabOTHUKOB, OPTraHOB yTMpaBlieHUs B cdepe
oOpa3oBanusi, OOIIECTBEHHOCTH), B TOM YHCJIC MIPU peaM3aliK TUCTAHIIMOHHOTO
o0pa3oBaHUs.

B pesynbrare ucnosib3oBaHus MUQPPOBBIX TEXHOJOTUM B 00pa3zoBaTEIHLHOM
mpoiecce y oOydarommxcs ¢ HapylleHHeM ciayxa (OpMHUPYIOTCS YeThIpe BUIA
U (POBOI KOMIETEHTHOCTH:

*MH(POPMALIMOHHA W MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTH paboTath ¢
pa3HbBIMU LU(PPOBBIMU pecypcamu),

*KOMMYHHMKATUBHasA (CIIOCOOHOCTh  B3aMMOJIEMCTBOBATH  IOCPEICTBOM
6Jsi0roB, GOPYMOB, YaTOB U JIp.),

*TeXHUYECKAsI (CTIOCOOHOCTh HMCIOJIb30BaTh TEXHUYECKHUE W TPOTPAMMHBIC
CpE/CTBA),

*oTpeOuTENbCKass (CIOCOOHOCTh  pelaTh ¢ [OMOIIbIO  HU(PPOBBIX
YCTPOWCTB U MHTEPHETA pa3InuHble 00pa30BaTEIbHBIC 3a/1a4N).

Peanuzanuss  BoCnUTATENHLHOTO  TMOTEHIMATAa  YPOKOB  MaT€MAaTHKH
Mpearnoiaraer:

®OCYIIECTBICHHE O00pa30BaTeIbHO-KOPPEKIIMOHHOW paboThl € y4&ToM
0COOBIX 00pa30BaTEILHBIX MOTPEOHOCTEH 00YUAIOIINXCS C HAPYIICHUSIMU CITyXa,

®YCTAHOBJICHUE JIOBEPUTCIBHBIX OTHOIICHWA MEXAY YYUTEIEM W
00y4arOIUMHCS, CTOCOOCTBYIONMIUX MO3UTUBHOMY OTHOIIECHUIO K TIPEIBSBISICMBIM
TpeOOBaHMUIM K OpPTaHHM3allid yYeOHOW W BHEYPOUHOU NEATEILHOCTH, aKTUBHOU
MO3HABATEILHOU JIEATETLHOCTH HA YPOKAX U 3aHATHUSX;

er00yXKJIeHHEe OOydJaromuxcs coOarofgarh B Iporecce ydeOHOM U
BHEYPOUHOM JIEATELHOCTH OOIIECTPUHATHIE HOPMBI MTOBEACHUS, TpaBuia o0IeHUs
C TMEJaroruuecKuMy paOOTHUKAMU M CBEPCTHUKAMHU, TPUHIHUIBI Y4EeOHOU
JTUCITUTIIMHBI 1 CAaMOOPTaHU3AIINH,

®IICTIONB30BAaHNE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COACp)KaHUS YdeOHOTO
npeaMeTa 4Yepe3 JEMOHCTPAIMI0 OOyYarolUMCS TMPUMEPOB OTBETCTBEHHOTO,
TPaXXAAHCKOTO TOBENCHUS, MPOSBICHUS YEIOBEKOTIOOMS U J10OpOCEPACUHOCTH,
yepe3 MOoJ00p COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHMS, 3a7ad JUIsl pPEIICHUS,
MpOOJIEMHBIX CUTyallui A1 0OCY X ACHUS B KIIACCE;

®OCYHIICCTBICHUIO peQIIeKCUH COOCTBEHHOW y4eOHOM U BHEYpPOUYHOMU
NESATEIbHOCTH, €€ CaMOOIICHKH, BbIpaOOTKa COOCTBEHHOTO OTHOIICHHS K
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nojy4yeHHOU nH(popmanuu, e€ )KU3HEHHON [IEHHOCTH, COIIUKYIBTYPHBIM aCTIEKTaM,
BKJIIOYAsl TPOSIBJICHUS] OTBETCTBEHHOIO, TPaXXJTAHCKOTO TMOBEIEHUsS, JPYTHX
MOpajbHO-HPABCTBEHHBIX KAYECTB;

®IPUMEHEHHUE Ha YPOKE MHTEPAKTHUBHBIX (popM pabOThI ¢ 0OydarOITUMHUCS:
WHTEIJICKTYaIbHBIX ~ WTP, CTUMYJIUPYIOINIMX [MO3HABATEIBbHYI0  MOTHBAIUIO
oOyyaronuxcs; GparMeHTOB JIUTEPATypHBIX TEKCTOB U JIP.; TUCKYCCHIA, KOTOpBIC
Ja0T O0YyYaroIIUMCS BO3MOXKHOCThH MPUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOTO
Jqyangora;, TrpynmoBoil paboTekl wiM paboThl B Tapax, CIOCOOCTBYIOIINX
AKTUBHM3AIlMM KOMMYHHKAIIUM, Pa3BUTHUI0O YMEHHUN B3aWMOJIECUCTBOBATH CO
CBEPCTHUKAMH M B3POCIBIMU TPU PEHICHUH aKTyalbHBIX 3aJa4 Ha OCHOBE
n00pOoKeIaTeTbHbIX OTHOIICHUNW TPU OTCTAaMBAaHWUW COOCTBEHHOTO MHEHUS U
MPUHSATUU MHEHUS JPYTroro 4esioBeKa U Jp.;

®BKJIFOUEHUE B YPOK MTPOBBIX MPOIEAYDP, KOTOPbIE TOMOTAIOT MOAIEPKATh
MOTHBAIIMIO OOYyYaIOMIUXCA K TIOJYUYEHHUIO 3HAHWUW, HATAKWBAHUIO TMO3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHOIIEHWH B  KJacce, TOMOTAlOT  YCTaHOBIICHHUIO
T0OpoXkeIaTeTbHOM aTMOc(ephl BO BpeMs YpOKa;

eOopranm3aiio  1medcTBa  MOTUBUPOBAHHBIX U JPYIAUPOBAHHBIX
oOyJaromuxcsi HaJ HMX HEYCHEBAOIUMHA OJIHOKJIACCHUKAMH, JalolIero UM
COLIMAJIBHO 3HAYUMBINA ONBIT COTPYHUYECTBA U B3AUMHOM IMOMOIIIH;

® MTHUITMUPOBAHUE u MOJICPKKA IPOEKTHO-UCCIIEI0BATENHCKON
JESTEILHOCTH O0YyYaroNIuXCcsl MPpH MHAWBHUIYATbHON M TPYMIIOBOM OpTaHM3AINU
paboThI, CIIOCOOCTBYIOIIEH, B TOM 4HCIe (POPMUPOBAHUIO YMEHHU OIpEAENATh
aKTyaJdbHBIE TIPOOJIEMBI W IYyTH HX peUIeHHs, OTOMpaTh M aHaTU3UPOBATH
COOTBETCTBYIOIIYIO IUTEPATYPY, (HOPMYTUPOBATH 3a4a4H M METOIbI MCCIICAOBAHUS,
ONpENENATh €ro OpraHu3alrio, MPOBOAUTH HKCHEPUMEHTAIbHYIO padoTy u
aHAJIM3UPOBATh TOJYYECHHBIE PE3yJbTaThl, IeJaTh BHIBOJBI, 000011aTh, 0)pOpMIIATH
W JOKJIAJbIBaTh PE3yJbTaThl MPOEKTHO-UCCIEIOBATENLCKON  JIESITEIbHOCTH,
pa3BuBasg yMEHHUS MYOJIMYHOTO BBICTYIUICHUS, ApTryMEHTAIlMM W OTCTAaWBaHMUS
COOCTBEHHOM IMO3UIIUU B MPOIIECCE OTBETOB HA BOMIPOCHI MO MPOEKTY U TUCKYCCHUH.

Ilnanupyemble pe3ybTaThbl 0CBOEHHS Y4€OHOI0 MpeAMeTa

«MaTeMaTuKa»

CrpykTypa U coJiepKaHue IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPEAMETA
«MaremaTtukay MPOGKTUPYIOTCS € y4€TOM  0COObIX  00pa3oBaTeNIbHBIX
NOTPEOHOCTEH MTyXHX 00yYarOIIUXCsl.

TpeboBanust k pe3yiapTaTaM OCBOEHHUS Kypca MaTeMaTHKA B OCHOBHOU
IIKOJIE ONPEACIIAIOTCS KIFOUYEBBIMU 3aJa4aMH OOLIEro 0Opa30BaHUs M BKJIKOYAIOT
JIMYHOCTHBIE, METAIIPEAMETHBIE U IIPEAMETHBIE PE3YIIBTAThl OCBOCHUS IIPEIMETA.

N3yueHue riyxumu o0y4arolMMUCcS MaTeMaTUKU B OCHOBHOMW IIKOJE AT
BO3MO>KHOCTb JIOCTHYb CIIECAYIOMINX JUYHOCTHBIX Pe3y/bTaTOB:

- poccuiickas TpaKJaHCKas HICHTHYHOCTh — IATPUOTHU3M, YBaXKECHHE K
OtedecTBY, K NPOILIOMY W HACTOSIIEMY MHOTOHAIlMOHAIBHOTO Haponaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH W jodra mnepen Ponunol, unentudukauus ceds B
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KadyecTBEe TrpaxiaaHnHa Poccum, OCO3HaHME W OWIYUIEHUWE JIMYHOCTHOU
COMPUYACTHOCTH CyAb0€ POCCHIICKOTO HApOIa;

- c(hOpMHUPOBAHHOCTh LIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd M  OOIIECTBEHHOM MpPaKTHKH,
YUHTBHIBAIOUIETO COLMAIBbHOE, KYJIBTYPHOE, A3BIKOBOE, JYXOBHOE MHOrooOpasue
COBPEMEHHOTI'0 MUPA;

- OJKEJaHWe W YMEHHUS [0JIb30BaThCA CJIOBECHOM peublo (YCTHOH W
MMCbMEHHOM ), B3aUMOJIEHCTBOBATH CO CIBIIIAIIMMU JIOIbMHU MPHU KUCIIOIb30BAHUN
YCTHOM peud Kak cpenctBa oOmieHusa. LleHHOCTHO-CMBICIIOBas YCTaHOBKa Ha
IIOCTOSIHHOE TIOJIb30BAHUE WHAMBUAYAJIbHBIMU CIIyXOBBIMU amllapaTaMH Kak
BaXXHOTO YCJIOBHsI, CIIOCOOCTBYIOLIETO YCTHOM KOMMYyHHKaluu, Haubosee
IIOJIHOLICHHOM OPUEHTAIIMU B HEPEUEBBIX 3BYKaxX OKPY’KAIOILIEro MUPA;

- C YY€TOM KOMMYHHMKATHBHBIX, ITO3HABATEIBHBIX WU COLMOKYJIBTYPHBIX
NOTPEOHOCTEH  HCIOJIb30BAHWE B  MEXKJIMYHOCTHOM OOIIEHHH C  JIMIIAMH,
MMEIOLIMMHA  HApyLIeHUs CllyXa, PYCCKOIO JKECTOBOIO s3bIKA, BIAJCHUE
KaJIbKUPYIOLLIEH KECTOBOU PEUbIO;

- TOTOBHOCTh M CHOCOOHOCTH TJIIyXMX OOYYaloIIUXCS K CaMOpPAa3BUTHUIO U
caM0oO0pa30BaHHWIO Ha OCHOBE MOTHBAlMM K OOYYEHHMIO U [IO3HAHMIO;
c(OpMHPOBAHHOCTh OTBETCTBEHHOT'O OTHOIIEHUS K YUEHHIO;

- TOTOBHOCTb U CIIOCOOHOCTh K OCO3HAHHOMY BBIOOPY M IOCTPOEHHUIO
JanbHENe HHANBUAYaJIbHOM TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii 1 TpoPecCHOHANBHBIX MPEANOYTEHUNH, ¢ YUYETOM YCTONYMBBIX
MO3HABATEJIbHBIX HWHTEPECOB, COOCTBEHHBIX BO3MOYKHOCTEH W OrpaHUYEHUM,
00yCJIOBJIEHHBIX HapyILIEHUEM ClIyXa, IOTPEOHOCTEN phIHKA TPYAa;

- OCBOCHHME KOMIIETEHTHOCTEH B c(epe OpraHM3aTOPCKON NeATEIbHOCTH;
UHTEpUOPU3ALMA LEHHOCTEH CO3UAATEIIBHOIO OTHOILIEHHUS K OKpY Karolleu
JNEUCTBUTEIBHOCTH,  LEHHOCTEM  COLMAJIBHOIO  TBOPYECTBA,  LICHHOCTH
IIPOJYKTUBHON OpraHU3allid COBMECTHOM JEATEIBHOCTH, CaMOpEaJu3alHuyd B
Ipynne ¥ OpraHu3alud, LEHHOCTH «APYroro» Kak PpaBHOIPABHOIO NApPTHEPA,
(dopMHpOBaHHE  KOMIIETEHUMH  aHaliMW3a, [POEKTUPOBAHUS, OpraHU3aLUU
NESATENbHOCTH,  pedruekcun  U3MEHEHW#H,  CIOCOOOB  B3aMMOBBITOJHOTO
COTPYJIHUYECTBA, CIOCOOOB peanu3aluu COOCTBEHHOTO JTUAEPCKOTO MOTEHIHAIA;

- ¢(hOpMHUPOBAHHOCTH LIEHHOCTH 3[I0POBOTO M 0e30macHOro o0pas3a >KU3HHU C
y4€TOM COOCTBEHHBIX BO3MOXKHOCTEH M OTpaHMYEHUM, BBHI3BAHHBIX HapyLICHHEM
CIIyXa;

- c(pOPMUPOBAHHOCTH OCHOB IKOJIOTMUYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  DJKOJOTMYECKOTO  MBIIUICHUS, HAJIA4YUE  OIbITa
HKOJIOTMYECKH OPHUEHTUPOBAHHON pPEQIIEKCUBHO-OLICHOYHOM U IPAKTUYECKOU
JESTEIIbHOCTH B KU3HEHHBIX CUTYyalUsX (TOTOBHOCTb K UCCIIEIOBAHUIO IIPUPOJIBI,
K 3aHATHAM CEJIbCKOXO3SMCTBEHHBIM TPYIOM, K XYAO0’KECTBEHHO-ICTETUYECKOMY
OTPa’XKEHHUIO MPUPO/IBI, K OCYIIECTBICHUIO IPUPOJOOXPAHHON JEATEIBHOCTH).
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MeTanpeaMeTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIE 00YYaAOIIMMHUCS C
HapylIeHUEM ClyXa MEXNpeaAMeTHble NoHsATUA U YY]J (peryisiTuBHBIE,
MO3HABATEJIbHbIE, KOMMYHHKAaTHUBHBIE), CIIOCOOHOCTh WX HCIIOJIb30BAHHUA B
y4eOHOW, TMO3HABAaTEJIbHOM U COLMAJbHOW MpakTUKE C Y4ETOM OCOOBIX
00pa3oBaTeybHbIX  MOTPEOHOCTEH, CaMOCTOATENbHOCTh  IUJIAHUPOBAHUS U
OCYILIECTBIICHUSI ~ y4eOHOM  JAEATENIbHOCTM W OpraHu3alud  y4eOHOro
COTpYAHHMYECTBA C MEJAroraMd M CBEPCTHHUKAMH, MOCTPOEHUE WHIWBHIYaTbHOU
00pa3oBaTeNbHOM TPAGKTOpPUM C Y4E€TOM OOpa3oBaTebHBIX MOTpeOHOCTEN
KKJO0TO 00y4Yarolerocss M JOMOJIHUTENbHBIX COMAaTHYECKUX 3a00JIeBaHUM aJis
Y4acTH 00y4YarOIIMXCA.

Mesricnpeomemmuoie nOHAMUA

[lepedyeHb KIHOYEBBIX MEXKIIPEAMETHBIX IOHATHH ONpPENENEH C YYETOM
0COOBIX  00pa3oBaTeNbHBIX  MOTPEOHOCTEH  OOy4YarOMIMXCA, MaTepUaIbHO-
TEXHUYECKOTO OCHAILEHUS, HCIOJb3YEMBIX TEXHOJOrMil 00pa3oBaTelibHO-
KOPPEKLIMOHHON paboThI: «CHUCTEMAY, «PaxT», «3aKOHOMEPHOCTHY,
«B3aMMOJECHCTBHE», «aHAIM3», «CHUHTE3», «JIOKA3aTeJIbCTBO», «3HAUCHUEY,
«TPOILECCY, «3HAK», «3HAHUE», «HUHIUBHUAYAJIBHOCTBY, «HUAES», «HUCTUHAY,
«METOJ», «MBIIUICHUE», «IOHATHUE», «IPOOJIEMa», «Pa3BUTHUE», «pedreKcus»,
«CTPYKTYPA», LEIbY», «A3BIK».

Ycaosuem (HopMUpOBaHMS MEXIPEIMETHBIX MOHITHI SIBISETCS OBJIAJACHHE
00y4aromuMUCcss OCHOBaMHU YHUTATEIbCKOW KOMIIETEHIIMH, IPUOOPETEHNE HABBIKOB
paboThl ¢ uHGOpMaIed, y4acTUe B MPOSKTHOM ESITEIHLHOCTH.

[Ipn u3ydyeHun OMOJIOTHHM OOyYarOLIMECs PACIIUPAT M YCOBEPIICHCTBYIOT
HaBBIKU pa0OThI ¢ HH(pOpMaLIUEN, CMOTYT padOTaTh ¢ TEKCTaMH, B TOM UHCJIE:

®CHCTEMATU3UPOBaTh, CONOCTABIATh, AHAIU3UPOBATh, 0000OWIATH WU
UHTEPHPETUPOBATh UH(POPMALIMIO, B T.4. BBIPAKEHHYIO C MOMOUIBIO CIOBECHOU
peuH, colepkKallyrocsi B TOTOBBIX HH(POPMALMOHHBIX OOBEKTAX, JOCTYIHBIX
NOHUMAHUIO 00YYaIOLIUXCS C HAPYLIEHUSIMU CITyXa;

®BbIICIIATH TIAaBHYI0 MH(POPMALIMIO; MPEACTABIAT, HH(DOPMALUIO B CHKATOU
ClIOBECHOW (opme (B BHJE IJJaHAa WJIA TE3HCOB), B HAIJISIIHO-CUMBOJIMYECKON
dopme (B Buue Tabmul, Trpa@UUecKUX CXeM U JuarpaMmm, KapT MOHSATUH —
KOHIENTYaJIbHBIX TUAarpaMM, ONOPHBIX KOHCIIEKTOB);

®3aI10JIHATH U/WJIH JOTIONHATH TaOJIMLbI, CXEMBbI, IUarpaMMbl, TEKCTHI.

B xone usyueHus Ouosiornu oOydaromuyecs NpuoOpeTyT ONBIT MPOEKTHOMN
NEATEIbHOCTH, CHOCOOCTBYOLIEH BOCIIUTAHUIO CaMOCTOATEIIbHOCTH,
MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHNIO MOTUBALUU U 3()PEKTUBHOCTU
y4eOHOU JEeSTENbHOCTH.

B coorBercTBUM CO CTaHAApTOM BBIACIAIOTCA TpU rpynmsl YY/I. B ux
YUCJIE PETYISATUBHbBIE, I03HABATENIbHbIC, KOMMYHUKATUBHBIE.

Pecynamuensie YY/[

1. YMmeHue caMOCTOSITENFHO/C TIOMOMIBIO YYMTENS/APYTUX yUYaCTHUKOB
o0pa3oBaTeNbHBIX OTHOIICHWHA OMpENesITh Iend OOy4YeHHs, CTaBUTh U
dbopMynupoBaTh HOBBIE 3a7addl B y4éOe M TIO3HABATENbHOW JAESITENHHOCTH,



14

pa3BUBaThb MOTHBBI W HMHTEPEChl CBOEH TO3HABATENBHOM JEATEIBHOCTH.
OOyuaromunics CMOXET:

®aHAJIM3UPOBATh CYILLECTBYIOIINE u MJIAHUPOBATh Oymyuue
oOpa3oBaTeNbHbIE PE3yJIbTaThI;

®OMpEEATh COBMECTHO C TMEJAroroM KpUTEPUU OIEHKU IUJIaHUPYEMBbIX
00pa30BaTENbHBIX PE3YJIbTATOB;

®IICHTU(UIMPOBATh W TPEOJOJEBaTh TPYAHOCTH, BO3HUKAIOIIME IIPH
JOCTH>KEHHUH 3aIUTAHUPOBAHHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

2. YMeHHE CaMOCTOSITENIbHO/C TOMOUIBI0 YUYHUTEINS/IPYIUX YYaCTHUKOB
00pa30BaTEeNbHBIX OTHOLICHUH IUJIAHUPOBATh IMYTH JIOCTIDKEHHUS  IIEJIEH,
ompenensaTh HamOojiee A(PPeKTUBHBIE CMOCOOBI  pEIICHHs] Y4eOHBIX U
MO3HABATENbHBIX 33/1a4. O0yUaIOUIHIiCs CMOXKET:

®OMpEICATh HEOOXOAUMBIE IEHCTBUSI B COOTBETCTBUU C Y4eOHOH W
MO3HABATEJIbHOM 3a/layeil U COCTABIISATH aJITOPUTM UX BBIIIOJTHEHHUS;

©000CHOBBIBATh M OCYIIECTBIISATH BHIOOp Hanbosiee 3PPEeKTUBHBIX CIIOCOOOB
peleHus: yueOHbIX U MO3HABATEIbHBIX 33/1a4;

®OIpEACATE/HAXOAUTh, B T.4. U3 MPEIIOKCHHBIX BapUAHTOB, YCIOBUS IS
BBITIOJIHEHUSI Y4e€OHOM M TMO3HABATENIbHOM 3a/aud, MPOEKTHOM U MPOEKTHO-
UCCJIEI0BATENbCKOM IEATETbHOCTH;

®OMpECTATh CAMOCTOATENBPHO W/WIM BBIOUpaTh U3  MPEIIOKEHHBIX
BApUAHTOB CPEJICTBA / PECYPCHI JJIs PEIICHUS 3a]ja41 /[IOCTUKEHUS 1EIH;

®COCTABJISITH  IJIAaH  JEATEJIbHOCTH,  ONPENCNSITh  MOTEHIMATIbHbIC
3aTpyJHEHHUS TPU PEIICHHH Y4YeOHOW M TO3HABATENbHOM 3a/layll U HaXOAWUTh
CpeICTBa 7Sl X yCTpaHCHHS,

®OIUCHIBATh COOCTBEHHBIN OMBIT C MCIOJIb30BAHUEM JOCTYIHBIX SI3BIKOBBIX
CPEIICTB;

®IJIAaHUPOBATH u KOPPEKTUPOBATH CBOIO WHIMBUY AIbHYIO
00pa30BaTeNbHYI0 TPACKTOPHIO.

3. YMeHue caMOCTOATEIbHO/C TOMOINBIO YUUTENS/IPYTUX YYACTHUKOB
00pa30oBaTENbHbIX OTHOIIEHW COOTHOCUTH CBOU JIEUCTBHUS C IUJIAHUPYEMbBIMU
pe3ysbTaTaMH, OCYIIECTBISITh KOHTPOJb CBOEH JESITETbHOCTH B IIpoOIEcce
JIOCTIKEHUSI ~ pe3ysibTaTra, OMNpeNeNsaTh  CIOcOObl  JGUCTBUH B paMKax
MPEIIOKEHHBIX YCIOBUM U TpeOOBaHMM, KOPPEKTUPOBATH CBOM JACHCTBUS B
COOTBETCTBUM C HU3MEHSIONIEHCS  CUTyallued, OlEHUBAaTh MPABUIBHOCTh
BBITIOJIHEHUSI y4eOHOW 3ajayd, COOCTBEHHBIE BO3MOXXHOCTU €€ peIICHUS.
OOyuaromuncs CMOXET:

®OMpEIEIATH COBMECTHO C MEIaroroM KPUTEPHUH TIOCTHKEHUS TUTAHUPYEMBIX
PE3yJIbTaTOB U CBOEH yUeOHOM JEATEIbHOCTH;

e0TOMpPaTh WHCTPYMEHTHl JMJI OLICHMBAHMS CBOEH JEATEIBHOCTH U
aHAIM3UPOBaTh UX OOOCHOBAaHHOCTb, OCYHIECTBISTH CaMOKOHTPOJbL CBOEH
ACSTEIbHOCTH B paMKaxX NPEUIOKEHHBIX YCIOBUH M TpeOOBaHHI ¢ Yy4€ToM
OrpaHUyYeHuil, 0OYCIIOBJICHHBIX HApYIICHHEM CIIyXa, a TakKe IOMOJHUTEIbHBIX
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COMATHUYECKUX 3a00JIeBaHM (TTPU HATMYWH ).

®OIICHUBATh CBOIO JICATEILHOCTh, AHAIM3HUPYS W APTYMEHTUPYS TMPUYHHBI
JOCTHKEHUSI WJIM OTCYTCTBHUSI INIAHUPYEMOTO pe3yJIbTaTa;

®HAXOJUTh HEOOXOJUMBbIE W JOCTaTOYHBIE CpPEJICTBA I BBINOJHEHUS
y4eOHBIX NEUCTBUI B M3MEHSIOMICHCS CHUTyallud, 0OOCHOBBIBATH JOCTHKHUMOCTD
I[N BRIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHUX PECYPCOB U
JIOCTYITHBIX BHEIIIHUX PECYPCOB;

epaboTasi MO IUJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JEATEIHLHOCTh Ha
OCHOBE aHalu3a W3MEHEHUW CHUTyallud JUIsl TIOJMYYEHHUs 3alIaHUPOBAHHBIX
XapaKTEePUCTHUK/TIOKA3aTee  pe3ysibrara;, (UKCUPOBATh W  AHAIM3UPOBATH
JTUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

4. Brianenue OCHOBaMH CaMOKOHTPOJISI, CAMOOIIEHKH, TIPUHSITHS PEIICHUN U
OCYIIECTBJICHUS OCO3HAHHOTO BBHIOOpa B y4eOHOM ©  IMO3HABATEIHHOU
nestenbHOCTH. OOyJaroIIHIiCs CMOKET:

®aHAIM3UPOBATh COOCTBEHHYIO yU4eOHYIO U MO3HABATEIBHYIO JEATEIHHOCTD
U JACSITENBHOCTD JPYTUX 00YUaIOIIMXCS B MPOIIECCE B3aUMOIPOBEPKHU;

®COOTHOCUTH pEaJIbHbIE W TUIAHUPYEMbBIE PEe3ybTaThl WHIWBHUIYATHHOU
oOpa3oBaTeNbHON  JEATENbHOCTH U JeNaThb BBIBOABI O MpUYMHAX €€
ycremHocTy / 3pPeKTUBHOCTU UM HEYCIEIHOCTH / HEAh(DEKTUBHOCTH, HAXOIUTh
CIOCOOBI BBIX0/1a U3 KPUTHYECKON CUTYallUU;

®OMpeeiATh, KaKue JCHCTBUS M0 PEIICHUIO Y4YeOHOW 3ajau WiId
nmapamMeTpbl ATHUX JEHUCTBHA TMPUBEIM K IOJYYEHUIO HMEIOIIETOCS MPOIYyKTa
y4eOHOH AeSTEIHHOCTH;

®ICMOHCTPUPOBATh IPUEMBI perymsaun COOCTBEHHBIX
MCUXO(PU3UOTOTHUECKUX/IMOIIMOHATIBHBIX COCTOSTHUM.

Ho3nasamenvnvie YY/|

1. YMmeHue caMOCTOATENbHO /C TMOMOIIbIO YUMTENS/IPYTUX YYaCTHUKOB
o0pa3oBaTeNbHBIX OTHOIICHUN OMNPENEITh IOHATHSA, CO3/JaBaTh O0O0OOIICHUS,
yCTaHABIWBATh AaHAJOTUU, KIJIACCU(DHUIIMPOBATh, CAMOCTOSTEIBHO BBIOMPATH
OCHOBAHMSI U KpUTEpHH Ui KiIaccu(UKalMy, YCTAaHABIWBATH MPUYHMHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYXKICHUE, YMO3aKIIOUeHNE
(MHIYKTHBHOE, JCTYKTHBHOE, MO AHAJOTWW) W Jenarh BbIBOABL. OOywaromuiics
CMOXET:

e110/10MpaTh K HOBOMY CJIOBY 3HAKOMbBIC CHHOHHMBI WM CHHOHUMHUYECKUE
BBIPKCHHSI,

®110/10MpaTh CJIOBA, COMOTYNHEHHBIC KITIOYEBOMY CIIOBY, ONIPEICTISIONINE €T
IIPU3HAKU U CBOMCTBA;

®BLICTPAUBAThH JIOTHYECKYIO LIETIOYKY, COCTOSIIYI0 M3 KJIIOYEBOTO CJIOBA U
COTIOTYMHEHHBIX EMY CIIOB;

®BLIICIIATH OOIIMI MPHU3HAK WIM OTIMYHE JBYX (HECKOJIBKHUX) TPEIMETOB
WJIM SIBJICHUHN U OOBSICHATD UX CXOACTBO WJIM OTJIUYUS;

00BbEIUHATh TPEIMETbl M SBJICHUA B TPYyHNbl 1O ONpPeaeIEHHBIM
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npU3HaKaM, CPaBHUBATH, KJIACCU(PHUIIMPOBATh U 000011aTh (aKThl U SIBJICHUS;
®pa3INYaTh/BBIACISTH ABJICHUE U3 OOIIETO psifa IpYruX sSBICHUM;
®BLIICNIATh MPUYMHHO-CIIE/ICTBEHHbIE CBSI3M HAOJIIOAa€MbIX SIBIICHUW WU
COOBITHI, BBISBIATH MPUUYMHBI BO3HUKHOBEHHUS HAOIOAEMBIX SIBICHUN WIH
COOBITHH;

®CTPOHUTH PACCYXKACHHUE OT OOLIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSIM
Y OT YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

®CTPOUTH PACCYXJCHHE Ha OCHOBE CpPAaBHEHUS MNPEIMETOB M SIBJICHUU,
BBIJICTISISL TIPU ATOM UX OOIIME MPU3HAKU U Pa3IHyus;

eusyaraTh B CIOBECHOW ¢opme (YCTHOW, MUCHhMEHHOW, MaKTHJIHHOW MpHU
OJIHOBPEMEHHOM  YCTHOM  BOCIPOM3BEJICHHM) TOJYyYEeHHYI0 HUH(MOpMAaIuIO,
UHTEPIPETUPYsI €€ B KOHTEKCTE pelraeMon 3a1auu;

eompeaeaTh nHpopMaIHio, TpeOYIOIIyI0 MPOBEPKHU, MPH HEOOXOJUMOCTH,
OCYIIECTBIISATh MTPOBEPKY TOCTOBEPHOCTH MH(OPMAITNH;

®00BSCHATH SIBJICHUS, IPOIIECCHI, CBSI3U M OTHOIICHHUS, BHISABIISIEMbIE B X0J1€
ITO3HABATEJILHON U UCCIIE0BATEIbCKON AEATEIbHOCTH;

®BLISIBIISITH M HA3bIBaTh MPUYUHBI COOBITHSA, SIBICHHS, CaMOCTOSITEIHHO
OCYIIECTBJISIA IPUUNHHO-CJIEICTBEHHBIN aHaIN3;

ejicNIaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAIW3a Pa3HbIX TOYEK 3pEHUS,
MOJITBEPXKJIAaTh BBIBOJ, COOCTBEHHOM apryMEHTallMel WU CaMOCTOSITEIHHO
MOJTy4YE€HHBIMU JAHHBIMHU.

2. YMeHHE CcaMOCTOSITENIbHO /C TIOMOIIBIO YUYHUTENS/IPYTUX YYaCTHUKOB
00pa30BaTEeNbHBIX OTHOIICHWN CO3[aBaTh, MPUMEHATh U MPEOOPA30BBIBATH 3HAKU
U CHMBOJIbI, MOJICTTH U CXEMBI ISl PEIlIeHUs] Y4eOHBIX U MO3HABaTEIbHBIX 3a/ad.
OOyuaronuncs CMOXeT:

©0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET W/UJIH SIBICHUE;

®OMPECTATh JIOTUYECKUE CBA3M MEXKAY MpEeAMETaMy W/WIU SBICHUSMHU,
0003HauyaTh JaHHBIC JOTUYECKUE CBSI3U C TTOMOIIBIO 3HAKOB B CXEME;

eC03/1aBaTh a0CTPAKTHBIN UM peabHbI 00pa3 MpeaMeTa U/ UK SIBICHUS;

®CTPOUTH MOJIENIH/CXEMy Ha OCHOBE YCIIOBUM 3aJaud W/WiIu crocoda eé
pelIeHus;

eC03/1aBaTh BepOalbHbIC, BEIIECTBEHHbIE M WH(GOPMALMOHHBIE MOJEIH C
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IS OINpeNeseHHs crocoba
pelleHus 3aJa4 B COOTBETCTBUU C CUTYaIUEH;

®IICPEBOJIUTh CIIOKHYIO IO COCTaBy (MHOTOACIEKTHYI0) HH(POpPMAIUIO U3
rpagpuyeckoro wid  (OpMaIM30BAHHOIO (CHMBOJIBHOIO) IMPEACTABICHUS B
TEKCTOBOE U HA00OPOT;

®CTPOUTH CXEMY, AJITOPUTM JIEHCTBUS, WUCIPABIATH WJIM BOCCTAHABIUBATh
HEU3BECTHBIM paHee aJrOPUTM Ha OCHOBE HMEIOIIETOCS 3HaHHS 00 OOBEKTe, K
KOTOPOMY IPUMEHSETCS aTOPUTM;

®CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

eaHAIM3UPOBaTh/ pe(IEKCUPOBATh OMBIT pa3pabOTKU U  peaau3aluu
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y4eOHOT0 TMPOEKTa, HUCCIENOBAaHUS (TEOPETUUYECKOTO, SMIIMPHUYECKOr0) C TOUYKU
3peHHs pelieHus: MPoOJeMHON CUTYAIUH, TOCTHKEHUS MIOCTABICHHON eI W/Win
Ha OCHOBE 33JIaHHBIX KPUTEPUEB OLICHKU MPOAYKTa/pe3yIbTara.

3. CMbICIIOBOE UTEHHE, Ha OCHOBE KOTOPOTrO OOYYaloOUIMIiCs CMOXET
(caMOCTOSITEILHO /C TOMOIIBIO YUYUTENS/IPYTUX YYACTHUKOB 00pa30BaTENIbHBIX
OTHOIIICHUH):

®HAXOJUTh B TEKCTE TpeOyemyto uHbOpMaIuio (B COOTBETCTBUM C ILIEJISIMHU
CBOEH JEATEIIbHOCTH);

®OPUEHTHPOBATHCS B COACPKAHUM TEKCTa, MOHUMATh ILIEIOCTHBIM CMBICH
TEKCTa, CTPYKTYPUPOBATh TEKCT;

®yCTaHABIMBaTh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITUH, SBIICHUH,
IIPOLIECCOB;

®PE3IOMHUPOBATH [NIABHYIO UICHO TEKCTA;

e1)pe0Opa30BbIBATh TEKCT, MEHSS €0 MOJIAJIbHOCTD (BBIPAXKEHHE OTHOLIEHMS
K COJEpPKAaHUIO TEKCTa, LEJEBYI YCTAaHOBKY pE€YH), MHTEPIPETHPOBATH TEKCT
(XyIO’)KECTBEHHBI W HEXYI0)KECTBEHHBI — y4eOHBIH, Hay4YHO-TIOIMYJISAPHBIH,
UHOOPMAITMOHHBIN );

®KPUTHUYECKU OIICHUBATh COACPKAHUE TEKCTA.

4. Pa3BUTHE OHKOJIOTMYECKOTO MBIIUICHUS, YMEHUE IPUMEHSATh €ro B
ITI03HABATEJILHOU, KOMMYHUKATUBHOM, COLIMAJILHOM IIPaKTUKE 151
npodeccruonanbHoi opueHTanuu. O0yJaromuics CMOXKET:

®OMpEEIATh CBOE OTHOILLIEHUE K OKPYKAIOIIEH cpefie, K COOCTBEHHOM cpene
OOWTaHU;

®aHAJIM3UPOBATh BIIMSHUE HKOJIOTMYECKUX (PAKTOPOB Ha cpeay OOUTaHMS
KUBBIX OPraHU3MOB;

®TIIPOBOJUTH TNPUYMHHBIA W  BEPOSATHOCTHBIM  aHaIM3  Pa3IUYHBIX
HKOJIOTMUYECKUX CUTYaIlHi;

®IIPOrHO3UPOBATh M3MEHEHMs] CHUTyallUd IIPU CMEHE JEHCTBUS OJIHOTO
(dakTopa Ha Ipyroit pakrop;

®pACIIPOCTPAHSITH IKOJOTUUYECKHE 3HAHUS M YYaCTBOBATh B MPAKTHUECKUX
MEPOIPUATHUSIX IO 3aLUTE OKPY>KAIOLIEH CPEIbI.

5.PazBute  MOTHMBaLIMM K  OBJAJEHUIO  KyJbTYpOH  aKTHUBHOTO
UCIIOJIb30BaHUs CIIOBapel, CIPABOYHUKOB, OTKPBITHIX UCTOYHUKOB WH(GOPMAILIUU U
AIIEKTPOHHBIX MOMCKOBBIX cUCTEM. OOyYarOUIUICA CMOXKET:

®OMpEICTATh HEOOXOANMBIE KITIOUEBHIE TMMOMCKOBBIE CIOBAa M (POPMHUPOBATH
KOPPEKTHBIE TOMCKOBBIE 3aMPOCHI;

®OCYIIECTBISATh  B3aMMOJCHCTBHE C  DJEKTPOHHBIMH  TOUCKOBBIMH
cucTeMaMu, 6azaMu 3HAHU, CIPAaBOYHUKAMU;

e(hopMHpPOBATh BBIOOPKY W3 PAa3IMYHBIX HMCTOYHUKOB HH(POPMALMM IS
O00BEKTUBU3ALIUN PE3YJIHTATOB ITOUCKA;

®COOTHOCHUTbD IOJIyYEHHBIE PE3YJIbTaThl IOMCKA C 33Ja4aMy U LEISIMU CBOEH
NEATETbHOCTH.
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Kommynuxkamuenvie YY/[

1. YMeHue oOpraHum3oBbIBaTh Y4€OHOE COTPYJHHYECTBO C YUYHUTEISIMU U
JIPYTMMH TE€JarorMuyecKiMU COTPYJHUKAMH 00pa30BaTeIbHOM OpraHHU3alii,
COBMECTHYIO JESTEIbHOCTh CO CBEPCTHUKAMH M OOYYarolIMMHCS JPYyroro
BO3pacTa (CHBIIIAIMMY U C HapYLIEHUEM CIIyXa) IPU UCIOJIb30BAHUU CIIOBECHOU
peun; paboTaTh HMHAUBUAYaJbHO M B TIPYyINIE: HAaXOAUTh OOIIEEe pEUICHHE U
paspemaTh KOH(JIUKTHI HA OCHOBE COIJIACOBAHMS MO3UIMNA U Y4€Ta MHTEPECOB,;
dbopMyIupoBaTh, apryMEHTHUPOBAaTh U OTCTauBaTh CBO€ MHeHue. OOydarouiuiics
CMOXET:

®BCTYIIATh B YCTHYO KOMMYHHMKAlIMIO, B T.4. CIIyXO3PUTEIbHO
BOCIIPUHUMATh (npu WCIIOJIb30BaHUN VHJABUILY AIBHBIX CIIyXOBBIX
anmnapaToB/KOXJICAPHBIX HMMIUIAHTOB) YCTHYIO pe€4Yb COOECeJHUKA U TOBOPUTH
JIOCTATOYHO BHATHO M €CTECTBEHHO, MOHATHO I OKPYKAIOIIUX;

®1ICIIOJIb30BaTh B MPOLECCE BHEYPOUHOU NESITENBHOCTH U MEXIUYHOCTHOTO
OOIIeHHsI BCE JIOCTYIHBIE CPEACTBA KOMMYHHUKAIIUU, BKIIIOUasl KECTOBYIO pedb (C
y4ETOM JJOTOBOPEHHOCTH C TAPTHEPAMU IO OOIICHHIO);

®OIPEAEIIATH BOSMOKHBIE POJIM B COBMECTHOU JIEATEIIBHOCTH;

®BLINOJIHATh OIPEICIIEHHYIO POJIb B COBMECTHOM JIESITEIBHOCTH;

®[IOHMMAaTh M TNPUHUMATH TMO3ULHIO COOECEIHHKAa, €ro MHEHHUE (TOUKY
3peHus ), 10Ka3aTeIbCTBA (ApTryMEHTHI);

eOIIpElCIATh CBOM  JCWCTBUS U JCUCTBUA  NApTHEpPA, KOTOPBIE
CHOCOOCTBOBAJIM WM  MPEMSATCTBOBAIM  MPOAYKTUBHOM  JEATENBHOCTH U
KOMMYHUKAIIUH;

®CTPOUTH MO3UTUBHBIE OTHOIICHUS B Mpoliecce YYeOHON U MO3HABaTEIbHOM
NEATEIbHOCTY;

®KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaMBaTh CBOX0 TOYKY 3pPEHHUs, B
JUCKYCCHH YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, Iepe(pasupoBaTh CBOIO MBICIIb;

®KPUTHUECKU OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, YMETh MpHU3HABaTh
OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO OLIMOOYHO) U KOPPEKTUPOBATH €T0;

elIpe/IaraTh AJIbTEPHATUBHOE pPELIEHNE B KOH(DJIMKTHON CUTYAlLNH;
®BBIJICTISTH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHH,

®10IOBApUBATHCS O MPaBUIIAX U BONPOCAX AJIsl 0OCYkIAECHUS B COOTBETCTBUU
C IOCTABJICHHOU IIepel IPYIIION 3aa4ei;

®0pranu3oBbIBaTh 3((HEKTUBHOE B3aUMOJICHCTBUE B TrpyImme (ONpeaemnsiTh
oOu1ue Leau, pacipeaesaTh PO, JOroBapuBaThes APYTr € APYTOM M T. 1.).

2. YMeHHE WCIONb30BaTh peyeBble cpeAcTBa (¢ y4&€ToM 0coObIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH) B COOTBETCTBUU C 3a7a4€ii KOMMYHUKAITUHU JIJIST
BBIPOKEHUSI CBOMX YYBCTB, MBICICH U MOTpPeOHOCTEW I IUIAHUPOBAHUS U
pEeryJiAliuM CBOEU JEITENbHOCTH; BJIAJACHUE YCTHOM M NIMCBMEHHOM pEYbIo,
MOHOJIOTHYECKON KOHTEKCTHON peubto. O0yJaromuiicss CMOXET:

®OMpECIIATh 3a/1a4y KOMMYHHUKAIIMU U B COOTBETCTBHM C HEHl OTOMpaTh U
UCII0JI30BaTh PEUYEBHIE CPEIICTBA;
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®TIPE/CTABNIATh B YCTHOM WJIM MUCBMEHHOW QopMme pa3BEPHYTHIN IJIaH
COOCTBEHHOM JESATENBHOCTH;

eCO0JII01aTh HOPMBI ITYOJIMYHON PEYH, PErJIAMEHT B MOHOJIOTE U IUCKYCCUU
B COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4€H;

®BHICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKACHHME) M 3alpaiiuBaTh
MHEHHE MMapTHEPaA B paMKax JUaJIOra;

SIIPUHMMATh pELIEHHWE B XOJA€ JUAIOra U COIJIacOBBIBaTbH €ro C
COO0ECCTHUKOM;

®CO3/1aBaTh IMHUCbMEHHBIE TEKCThl PA3JIMYHBIX THUIIOB C HCIIOJIb30BAaHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

®1ICTI0JIb30BaTh BepOabHbIE U HEBEPOAIbHBIE CPEICTBA B COOTBETCTBUU C
KOMMYHHUKATUBHOM 3a/1a4€H;

®011eHNBATh 3 (HEKTUBHOCTH KOMMYHHUKAIIHH MTOCJIE €€ 3aBEPIICHUSI.

3. ®opMHpOBaHUE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIb30BaHMS
MH(})OPMAMOHHO-KOMMYHUKAMOHHBIX ~ TexHosoruit  (MKT). OOyuwarommuiics
CMOXET  (CamMOCTOSITENFHO /C  TIOMOUIBIO  YUYHTENS/APYTUX  yYaCTHUKOB
00pa30BaTeNbHbBIX OTHOLIECHUMN):

®1ICJICHANPABICHHO HCKaTh W HCIOJb30BaTh HH(POPMALMOHHBIE PECYPCHI,
HEOOXOUMBIE JUIs PEIICHUs] yUeOHBIX U MPAKTUYECKUX 3a/1a4 C IOMOILBIO CPE/ICTB
UKT;

®1ICTIOJIB30BaTh Ul Mepeadyr CBOUX MBICIEH €CTECTBEHHbIE U (POpMaJIbHBIE
A3BIKM B COOTBETCTBUM C YCIOBUSIMU KOMMYHUKAIIUH;

®0ONEepUPOBATH JAHHBIMHU [P PEIICHUU 33]1a4U;

eBpIOMpaTh  @JEKBaTHbIE  33Jay€ HHCTPYMEHTbl U  HCIOJIb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTMH JJIsl pPElIeHHs y4eOHBIX 3aJad, B TOM YHUCIE s
BBIYMCIICHUS], @ TAK)KE€ HAMCaHUs JTOKJIAA0B, peeparoB, CO3IaHUs NMPe3eHTalUl
(c yu€rom 00pa3oBaTeNIbHBIX MOTPEOHOCTEN) U JIP.;

®1ICTI0JIb30BaTh HHPOPMAIUIO C YIETOM 3TUUECKUX U MTPABOBBIX HOPM;

eco3/71aBaTh LU(PPOBBIE pecypchl Pa3HOTO TUIA U JJIA Pa3HbIX ayJIUTOPHUA,
coOmoaaTh  MHQOPMAIMOHHYI0 TMICMEHYy M [paBuja  MHGOPMalMOHHON
0€30I1aCHOCTH.

Ilpeomemmnuvie pe3yromamul

[IpenmeTHbIE pe3yabTaThl® OMpeneNeHbl ¢ YY4ETOM TOTO, YeMy JOJDKHBI
Hay4yuThCs oOydaromuecs: B 6-7 kiaccax 1-ro v 2-ro rofoB o0yueHus (B paMkax
yueOHOoro mpenmera «Marematnka») U B 8 — 11 kmaccax (B pamkax y4eOHBIX
npeaMeToB «Anredpa» u «I'eomeTpus»).

‘Onpepienienre MPEJAMETHBIX PE3YJILTATOB, CBA3AHHBIX C ONEPUPOBAHUEM MOHATHAMM y4eOHOW JMCLMILIMHEL,
UHTEpIpeTanueil BBIYMCIUTENBHBIX PE3yNbTaTOB, pELIEHHEM JIOTHYECKUX 3aJad METOJOM pacCyKAeHUil,
XapaKTepUCTUKONM MaTeMaTUYeCKHX OTKPBITMH M HX aBTOPOB, IOCTPOCHHUEM LEMNOYEeK YMO3AaKIIOYEHUH B
COOTBETCTBMM C TNpaBWJIaMU JIOTMKH, O(OpMIIEHHEM BBIBOJIOB M T.II., OCYLIECTBIIIETCS C YYETOM OCOOBIX
00pa3oBaTeNbHBIX IOTPEOHOCTEH M pPEYEBBIX BO3MOXKHOCTEH 0Oyd4alomuxcs, a TakXke OrpaHHYeHHH,
00YCJIOBIICHHBIX HapyIICHHEM CITyXa.
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BbinyckHuk Hayyutcess Ha 1-oM u 2-oM rogax oOyueHus (6-7 Kjaccol) Ha

ocHoBe AOOII OOOQO (Bapuanrt 1.2) — 1151 UCTIONAB30BaHUA B IOBCEAHEBHOW KU3HU
U 00ecredeHns: BO3MOKHOCTH YCIIEITHOTO MPOJOKEHHs 00pa3oBaHus Ha 6a30BOM
YPOBHE:

MOHUMAaTh OCOOEHHOCTU JECATUYHOW CHUCTEMBI CUUCIEHUS; UCIOJIb30BaTh
TIOHSITHSI, CBS3aHHBIE C JIETMMOCTBIO HATYpPaIbHBIX YUCEIT;

BBIpOKATh 4YWCIAa B OKBUBAJEHTHBIX (opmax, BbIOMpas HaumbOoJee
MOJIXO/ISIIYIO B 3aBUCUMOCTH OT KOHKPETHON CUTYalluu;

CpaBHMBAaTh M YIOPSAJOYMBATH pPAIMOHAIBHBIE YHWCJA, BBIOJHATH
BBIYHCJICHHS C PAllMOHAIBHBIMHU YHUCIIAMH, COYETasi YCTHBIC M MHChbMEHHBIC
NpUEMBI BBIYUCIICHUN, PUMEHSTh KaJIbKyJIATOD;

UCIIONIb30BaTh TOHITHS W YMEHHS, CBS3aHHBIE C MPOMOPIHNOHAIHEHOCTHIO
BEJIMYMH, IPOLIEHTAMHU, B X0JI€ PELIEHUsI MaTeMaTUUYECKUX 3aJ1a4 U 3a7a4 U3
CMEXXHBIX [TPEIMETOB, BBITIOJIHATH HECJIOKHbBIE MPAKTUYECKUE PACUETHI;
aHAJIM3UPOBaTh IpapUKU 3aBUCUMOCTEN MEXIy BEIMUYMHAMU (pacCcTOsSHUE,
BpeMsi; TEMIlepaTypa u T. II.).

BBITIOJHSATH OTMEPAIMU C YUCTIOBBIMU BBIPAKCHHUSIMH,

BBINIOJIHSTH MPeo0pa3oBaHusi OyKBEHHBIX BBIPAXKEHUHN (paCKpBITHE CKOOOK,
MPUBEJEHUE TTOJI0OHBIX CIIATa€MbIX);

peliath JIMHEHHBbIE ypaBHEHUS, pellaTh MPOCTEHINE TEKCTOBBIE 3aJauu
anredpandyeckuM METOIOM.

pacno3HaBaTh Ha 4YepTeXaX, PUCYHKaX, MOJENSIX U B OKPYXKAIOIIEM MUPE
MJIOCKHUE W TIPOCTPAHCTBEHHBIE TEOMETPHUECKHE (PUTYPBI U UX JIIEMEHTHI,
CTPOUTH YTJIbl, ONPEAEIATh UX TPAAYCHYIO MEPY;

pacmo3HaBaTh W HM300pakaTh  pa3BEPTKU  KyOa, MPSMOYTOJIBHOTO
napasuieJenuneia, IpaBUJIbHON MUpaMUIbl, LIUIMHIPA U KOHYCAa,
OTpeAeNATh MO JHUHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHl JTHMHEWHBIC
pa3Mepsbl camoil PUrypsl 1 HA00OPOT;

BBIYHCIIATh 00BEM MPSAMOYTOJIBHOTO Napajliesienumneia u Kyoa.

Bl)ll'lyCKHI/IK MOJIYYUMT BO3SMOKHOCTb HAYYUTHCH:

ITO3HAKOMHTBCS C ITO3UIIMOHHBIMUA CHCTEMaMH CYHCIICHUS C OCHOBAHMSIMH,
OTJIMYHBIMHU OT 10;

yIIyOUTh W Pa3BUTh MPEICTABICHUS O HATypAJbHBIX YHCIIaX M CBOWCTBAaX
JIEITUMOCTH;

HAyYHUTHCSI HCIIOJIB30BaTh TPHUEMBI, PAIMOHATM3UPYIOIMINE BBIYUCICHUS,
MPUOOPECTH HABBIK KOHTPOJUPOBATH BBIUUCIICHUS, BBHIOMPAS TTOIXOISAIITIN
JUISL CUTYaIluu CIIoco0.

YucnoBeie 1 OYKBEHHBIC BRIPAKESHUSI. Y paBHEHUS

Pa3BUTh NPEICTABICHNS 0 OYKBEHHBIX BEIPAKCHHIX U UX MPEOOpa30BaHUAX;
OBJIAJICTh CICIMAIBHBIMUA TPUEMaMU PEIICHUS ypaBHCHUH, TPUMEHITH
ammapar ypaBHEHUH I PEIICHHWS KaK TEKCTOBBIX, TaK W IMPAKTUICCKUX
3aj1ad4.
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® HAyYHUTHCS BBIYHMCIATH OOBEM MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYD,
COCTaBJIEHHBIX U3 MPSMOYTOJIbHBIX MapaslIeIICIIUIIEA0B,;
e yrayOUTh M Pa3BUTh MPEJICTABICHUS O MPOCTPAHCTBEHHBIX FT€OMETPUUYECKHUX
urypax;
® Hay4MThCS IPUMEHATH NOHATHE PA3BEPTKU JUISl BBIITOJHEHHS TPAKTHYECKHUX
pacy€ToB.
e DJIEMEHTHI CTAaTUCTUKHU, BeposiTHOCTU. KoMOnHaTopHbIe 3a1aun
BohinyckHUK HAy4YHTCH Ha 3-eM— 6-0M rojiax o0ydenus (8 — 11 kimacchl) Ha
ocHoBe AOOIT OOO (BapuanT 1.2) — 1Jis1 UCTIOIB30BaHUS B TIOBCETHEBHOM JKU3HU
1 o0ecreueHrs BO3MOKHOCTH YCIEIIHOTO MPOI0JKEHHs] 00pa30oBaHus Ha 0a30BOM
YPOBHE:
® [IOHUMAaTh OCOOEHHOCTHU JAECITUYHON CUCTEMbI CUMCIICHUS;
® BJAJETh OHATHUSIMHU, CBI3aHHBIMU C JECJIMMOCTBIO HATYPAJIbHBIX YHCEIT;
® JCIOJIb30BaTh HayajbHbIE MPEICTABICHUS O MHOXXECTBE JIEMCTBUTEIbHBIX
YHCEJT;
® HCHOJB30BaTh B XOJI€ PELICHHs 3a/1ad 3JEMEHTapHbIE IIPEICTABICHHUS,
CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAUCHUSMU BEJTUUMH;
® BIAJETh NOHATUAMU «TOXKIECTBO», «TOKIECTBEHHOE IpPeoOpa3oBaHUEY,
pemarh 3a7a4u, cojeprKaiiiue OyKBeHHbIE JaHHbIE; padoTaTh ¢ PopMyIamu;
e pemaTh OCHOBHBIE BUJIBI PAIMOHAIBHBIX YPABHEHUM C OJTHOW IEPEMEHHOM.
e BBIpAXKATh 4YKCIAa B OKBUBAJNEHTHBIX (opMmax, BbeiOMpas Haubosee
MOAXOJSIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CHUTyalluu; CpaBHUBAThb U
YIOPSIAOYMBATh  PALMOHAIBHBIE  YHUCJA;  BBINOJHATH  BBIYUCIEHUS  C
palMOHAJIBHBIMUA  YHUCJIAMH, COYeTas YCTHbIE W IHCbMEHHBIE IPUEMBI
BBIYMCIICHUW, IPUMEHSTh KaJIbKYJISATOD;
® BBINOJHATH NPEOOPA30BaHUS BBIPAKEHUHN, COAEPIKALIMX CTENEHH C LEIbIMU
MOKa3aTelssIMU M KBaJpaTHble  KOPHHW;  BBINOJHATH  TOXIECTBEHHBIE
npeoOpa3oBaHus pallMOHATBHBIX BBIPAKEHUM HAa OCHOBE MpaBUJI JEHCTBUI Ha
MHOTOWICHAMH M aJIreOpandyecKUMu JApOOSIMU; BBIINOJHATH Pa3JIOKEHUE
MHOTOWIEHOB Ha MHOXHUTEIH;
® CTpoUTh TIpaUKU DIIEMEHTAapHbIX (YHKLIMH; HCCIENO0BaTh CBOMCTBa
YUCJIOBBIX (PYHKIIUN HA OCHOBE U3YUYEHUS MOBEJEHUS UX rpaduKOB;
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSAMU T'€OMETPUUECKUX (DUTYD;
® U3BJIEKaTh MH(POPMALMIO O TEOMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha
YyepTekax B IBHOM BUJIE;
® TIPUMEHSTH JUIsl PELIECHUs 3a/1a4 TeOMEeTpUuUYecKre (akThl, €CJIU YCIOBHUS UX
IPUMEHEHUS 33JIaHbl B IBHOUM (hopMme;
® Dpeliarh 3aJlayd Ha HAXOXKJICHHE T€OMETPUYECKHX BEIUYHMH IO oOpasiam
WU aITOPUTMaM.
e 1300pakaTh TUIIOBBIE IIIOCKUE GUTYPHI U (PUTYPBI B TPOCTPAHCTBE OT PYKH
Y C IOMOIIBIO HHCTPYMEHTOB.
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BbInyCKHMK MOJYYMT BO3MOKHOCTh HAYYMTBhCH Ha 3-eM — 6-0M rojax

obyuenust (8-11 xmaccel) ocBoenuss AOOII OOO (Bapuant 1.2) — s
oOecrie4eHuss BO3MOXKHOCTH YCIEIIHOTO MPOJOJDKEHHs 00pa3oBaHus Ha
0a30BOM U YIIIyOJIEHHOM YPOBHSX:

MO3HAKOMUTHCSL C MO3UIIMOHHBIMM CHUCTEMaMU CUHCIICHUS C OCHOBAHUSIMH,
OTJIMYHBIMH OT 10;
Pa3BUTH MPEJICTABICHUE O YUCIIE U YUCIOBBIX CHCTEMAX OT HATYPaJIbHBIX JI0
JIEVCTBUTEIBHBIX YUCEIT; O POJIM BBIYMCIICHUM B YEJIOBEYECKOU IPAKTUKE;
MOHSATh, YTO 4YHWCIOBBIE JaHHbIC, KOTOPBIE  HCIOJB3YIOTCA IS
XapaKTEPUCTUKH 00BEKTOB OKPYXaKOIIETO MHpA, ABJISIFOTCA
MPEUMYIIECTBEHHO MNPUOIMIKEHHBIMM, YTO TIO 3allUCH MPUOIHUIKEHHBIX
3HAYCHUH, COJACpKAUXCI B HWHOOPMAIIMOHHBIX HCTOYHUKAX, MOXKHO
CYJIUTh O MOTPEITHOCTH MPUOIKEHHUS;
HAYyYUTHCSI BBIMOJIHATH MHOTOIIArOBBIE MPEOOpa30BaHUS PAMOHATIBHBIX
BBIPKEHUM, TPUMEHSS IMUPOKUN HAOOP CIOCOOOB M MPHUEMOB.
OBJIaJICTh CIICHMAJIbHBIMU IPUEMAMU PELICHUS YPABHEHUM.
BBhIpakaTh 4YHMCJa B OSKBHUBAJEHTHBIX (opmax, BbIOUMpas Haubosee
MOJIXOASIIYI0 B 3aBUCHUMOCTM OT KOHKPETHOW CHUTyallid; CPaBHUBATH W
YIOPAIOYMBATh  PAIIMOHAJBHBIE YKCJA; BBINOJHATH BBIYMCICHHUS C
pallMOHAJILHBIMM YHWCJIAMHU, COYETasi YCTHbIE W IHCHBMEHHBIE NPUEMBI
BBIUYHCIICHU, IPUMEHSThH KaJIbKYJISITOD;
HAYYHUTHCS BBIMOJHATH MHOTOIIArOBbIE MPEOOpa3oBaHUSI PAMOHATIBHBIX
BBIPKEHUM, TPUMEHSIS IIUPOKUI HAOOP CIOCOOOB U MPUEMOB;
MIPOBOJIUTH UCCIICAOBAHMS, CBI3AHHBIC C U3YUCHUEM CBOMCTB (DYHKITHIA.
OTIEPUPOBAThH MOHSATUIMU TEOMETPUUECKUX QUTYD;
U3BJICKaTh, WHTEPIPETUPOBATh HMIACHTUYHOCTh 3aJa4 pPa3HbIX THIIOB,
CBSA3BIBAIOIIMX TPU BEIMYMHBI (Ha paboTy, Ha W TPeoOPa3OBHIBATH
uH(GOPMAITUIO O TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YEPTEkKaX;
MPUMEHSATh TeoMeTpudeckue (aKThl JUIsI pemieHus 3agad, B T.4.
MPEINOJIAraloIMX HECKOJIBKO IIaroB PEIICHHUS;
(dbopMyIHpOBaTh B MPOCTEHINMX CIydYasx CBOMCTBA U MpHU3HAKH PUTYyD;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;
BJIAJIETh CTAHIAPTHOM KiIaccHU(pUKALMEH MIOCKUX PUTYp (TPEyroibHUKOB U
YEeTBhIPEXYTOJIBbHUKOB).
WCITOJIP30BaTh CBOWCTBA TE€OMETPHUCCKUX (UTYp IS pEIICHHs 3aaad
MIPAKTUYECKOT0 XAPAKTEPA U 33/1a4 U3 CMEKHBIX JUCHUTILINH.

MecTo npeameTra B y4eOHOM IJIaHE
VYueOnpiii mpeamer «MaremaTthkay BXOAUT B TPEAMETHYIO 001acTh

«MaremaTuka u I/IH(i)OpMaTI/IKa», SIBIISASICH 00S13aTEIIBHBIM.

VYueOHsblil npenmer «MatemaTukay SBISICTCS OOIIUM JJIsi 0OyYaromuxcs ¢

HOPMATUBHBIM PA3BUTHCM U C HAPYHICHUAMU CJIyXa.

CoaepmaHHe y‘le6HOFO npeamMcTa «MaTGMaTI/IKa», MNpEeACTAaBJICHHOC B
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paboueii mporpamme, cootBercTByeT GI'OC OOO, [IpuMepHO#l amanTUpOBaHHOU
OCHOBHOM 00pa30BaTEIHHON MPOTPAMME OCHOBHOTO 00111ero 00pa3oBaHus (BapuaHT
1.2).

B yuebHOM mutane, ompeneneHHOM [lpuMepHON amanTUpOBaHHON OCHOBHOM
0o0pa3oBaTeNbHONM TPOrpaMMON OCHOBHOTO 00IIero oOpaszoBaHus (Bapuant 1.2)
(omobpena pemnieHueM (deneparbHOr0 y4eOHO-METOJIUUECKOTO OOBEIUHEHUS I10
obmiemy o6pazoBanuto, mpotokos oT 18.03.2022 Ne 1/22), Ha ocBoeHue pabdboueit
IPOrpamMMBbl 110 MATEMATUKE BBIJIEJICHO CIAEAYIOIIEE KOJTUYECTBO YACOB:

B 6-11 kmaccax yueOHbI mpeamer «MartemaTuKa» HM3ydaeTcs B paMKax
CJIEAYIOIINX YU4EOHBIX KYPCOB:

B 6-7 kiaccax — «MareMaTuka,

B 8—11 kmaccax — «Anrebpa» (BKJIIOYas 3JIEMEHTHl CTaTUCTHKU M TEOPUU
BEpOSITHOCTEN), «I eomeTpus», «BEpOSITHOCTh U CTATUCTHKAY.

Marematuka:

6 xnacc - 204 u./ron, 6 4./Hen.

7 xnacc: 204 4./ron, 6 4./Hen.

Auareopa:

8 ximacc: 102 u./ron, 3 4./He.

9 xnacc: 102 4./ron, 3 4./Hen.

10 xnacc: 102 4a./ron, 3 u./Hen.

11 xnacc: 102 4a./ron, 3 u./Hen.

I'eomerpus:

8 ximacc: 68 u./ron, 2 4./He.

9 xnacc: 68 4./rox, 2 4./Hen.

10 xnacc: 68 4./rox, 2 4./Hen.

11 xnacc: 68 4./ron, 2 4./Hen.
Hcnonb3yemblil y4eO0HO-MeTOAUYCCKUIT KOMILIEKT

[Iporpamma kypca «MaTemaTuka» peamus3yercs MO JUHUU YYCOHHKOB,
BKJIIOYCHHBIX B (eaepaibHblil MepeyeHb YYEOHHKOB, PEKOMEHOBAaHHBIX
(IomyIIEHHBIX) K  HCIOJB30BAaHMIO B  00pa3oBaTeIbHOM  Ipoliecce B
00pa3oBaTENbHBIX YUPEKACHHUIX, PEATM3YIOIHUX 00pa3oBaTEIbHbIE MPOrPAMMBI
o01ero 00pa3oBaHMs U UMEIOUIUX TOCYJaPCTBEHHYIO aKKPEAUTALINIO:
o A.TI. Mep3nsak, B.b. [lononckuii, M.C. fxup. Marematuka. 5 kiacc.— 2-¢
u31., nepepad. — M.: Benrana-I'pag, 2018

o A.I. Mepznsk, B.b. Tlononckuii, M.C. Axup. Marematuka 6 kiacc, — 2-¢
u31., nepepad. — M.: Benrana-I'pag, 2018

e Aure6pa, 7 knacc (FO. H. Makapsiue, H. I'. Munntok, K. 1. Hemikog, U. E.
®deoktucton) 2014

e Aurebpa, 8 knacc (FO. H. Makapsiues, H. I'. Munnrok, K. 1. Hemkos, U. E.
®eoxkrtucron) 2014

e Anrebpa, 9 xiacc (FO. H. Maxkapsrues, H. I'. Munniok, K. U. Hemkos, U. E.
®eoxkrtucton) 2014
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o [loropenoB A.B. Teomerpus: VYueObnuk jaua  7-9  kjaccoB
o0111e00pa3oBaTeNbHBIX yupexkaeHuii, - M.: [Ipocsemenue, 2015.

Copepxanue y4e0HOro nmpeaMera

Pacnpenenenne nporpaMMHOrO marepuana Mo MAaTEMATHUKE IPEICTABICHO
Mo y4eOHBIM rofiaM ¢ y4ETOM CTENEHHM CJI0KHOCTH MPOrPaMMHOTO MaTepuaia, a
Tak)ke 0COOCHHOCTEH M BO3MOKHOCTEH 00YUaIOIINXCs C HAPYIIICHUEM CITyXa.

6 KJIACC
(1-ii rox o0yuenus na yposue 000)°
Apudmeruka

HarypajabHble yuciaa

* Pang warypanbHbIXx uncen. JlecsSTMYHAs 3amuch HATypPaJbHBIX YHUCEN.
OxpyrieHue HaTypajabHbIX YUCEIL.

* CpaBHeHUE HaTypalibHBIX yuceln. CroxeHue U BbluMTanne HaTypalibHbIX
yucesn. CBOMCTBa CIOKEHUSI.

* YMHOXEHHE W JCJICHHE HaTypajbHbIX uKcesl. CBONCTBA YMHOKEHHS.
Henenne ¢ ocratkoM. CreneHp 4yucia C HATypaJbHBIM ITOKazareneM. PemieHue
TEKCTOBBIX 3a7[a4 apu(PMETUUECKUMH CIIOCOOaMHu.

Apodu

* OOblkHOBEHHBIE JpoOu. OcHOBHOE CBOMCTBO ApoOu. IlpaBuibHble U
HernpaBuibHbIe IpoOu. CMelIaHHbIE Ynca.

* CpaBHeHHUE OOBIKHOBEHHBIX JpoOE€ U  CMEIIAHHBIX  YHUCEN.
Apudmernueckre JEHCTBUA C OOBIKHOBEHHBIMU JPOOSIMH U CMEIIaHHBIMU
YUCJIaMHU.

o Jlecatuunble apoOu. CpaBHEHHE M OKpPYIJIEHHE JECATHYHBIX ApoOei.
Apudmernueckue ACHCTBUSA C JCCATUYHBIMU ApoOsiMU. [IpuKugku pe3ysibTaToB
BbIuKciieHui. [Ipencrapnenue necaTuuHON IpoOu B BUJIE OOBIKHOBEHHOU Jpo0u U
OOBIKHOBEHHOU B BHJIE JIECATUYHOM.

 I[Ipouentsl. Haxoxnenue npoueHTtoB oT yucia. Haxoxnenue uucna 1mo
€ro MPOLEHTAM.

* Pemienrie TEKCTOBBIX 3a/1a4 apu(PMETUIECKUMU CITOCOOAMHU.

Beaunuunnbl. 3aBUCMMOCTH MeXKAY BeJUYMHAMU

* EnuHunb! AuHel, miomaam, o0béMa, Macchbl, BpEMEHH, CKOPOCTH.

* Ilpumepsl 3aBucuMocTed MexnAy BenuuuHamu. [IpencraBnenue
3aBHCHMOCTEH B BUE (opMyit. Berancnenus mo popmynam.

YucsoBbie 1 OyKBEeHHbIE BHIPAKEHUA. Y PABHEHUS

* YucioBble BBIPAKEHUSA. 3HAUYECHHE YHUCIOBOTO BbIpaxkeHHs. [lopsgox
JIEUCTBUN B YHCIIOBBIX BbhIpOXKEHUSIX. byKkBeHHbIE BhIpaxeHusi. PackpbiTe CKOOOK.
DopMYyJIbL.

5 CoxpaHseTcs colepKaHue U 00bEM Marepuaia, IpeacTaBieHHoro B npumepHoit OOIl — mis mepBoro roia
o0yuenns Ha ypoHe O0O.
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* VYpaBuenus. Kopenb ypaBHeHus. OCHOBHbIE CBOICTBA YpaBHEHUH.
Pemenne TeKCTOBBIX 3a/1a4 C HOMONIBIO YPABHEHUM.
JIeMeHThI CTATUCTUKH, BeposAiTHOCTH. KoMOMHaTOpHbBIE 3a1a4un
* [IpencraBnenue JaHHBIX B BUJIE TAOJIHII,
» Cpeanee apudmerndeckoe. CpeliHee 3HaUCHUE BEJTMUMHBI.
* CayuaitHoe coOwsiTHe. JlocToBepHOE UM HEBO3MOXXHOE  COOBITHSI.
BeposiTHOCTSH citydaitHOro coObiTus. Penienrne KoMOMHATOPHBIX 3a/1a4.
I'eomerpuyeckue purypsoi. U3MepeHuss reoMeTpU4eCKUX BeJTMYUH
* Otpesok. IlocTtpoenue orpeska. JlimHa oTpeska, JoMaHoul. M3mepenue
JUIMHBI ~ OTPE3Ka, IIOCTPOEHHE  OTpe3Ka 3aJaHHOM  [uuHbL.  Ilepumerp
MHOroyroJyibHuKa. [lmockocts. [psamas. JIyu. Koopaunataeii ayy. [kamnsr.
* Yron. Bungsl yrios. I'pagycHas mepa yrna. M3mepenne n nocrpoeHue
YIJIOB € IMTOMOILBIO TPAHCIIOPTHPA.
* [Ipsmoyronsuuk. Kagpar. Tpeyronsuuk. Buabl TpeyroibHukoB. Hucmo.
* PapenctBo ¢Quryp. Ilonarme wu cBolictBa 1iomann. Ilnomans
MPSIMOYTOJIbHUKA U KBajipaTa. OCh CUMMETPHUH (PUTYPBHI.
 Harnmaguele npexactaBiaeHuss O  MNPOCTPAHCTBEHHBIX  (purypax:
NPSIMOYTOJIbHBIA — Mapaiienenumnen, KkyO, nupamuaa. I[lpumepsl pa3BEépTok
MHOrorpaHHukoB. Ilonstne u cBoiictBa 00BEéMa. OOBEM NPAMOYTOIBLHOIO
napajuienenuneaa u Kyoa.

Ilpumepnvie 6uovl deamenbHocmu 00yHarOUUXCA:

— 00CYK/IeHHE paccMaTpUBaeMbIX MOHSATUM, POpMyTUpOBaHKE MTPABU,

— BbIJIeJIeHUE (B COOTBETCTBUU CO CJIOBECHON MHCTPYKIIMEH) U CIIOBECHOE
0003HaYeHNE N300paKEHHBIX OOBEKTOB;

— BBINOJIHEHUE Tpaduueckux padoT (10 CIOBECHOW MHCTPYKIMH, 00pasily,
10 aHAJIOTUH U JIP.);

— BBITNIOJIHEHNE BBIYMCIICHUI B YCTHOM M MUCbMEHHOU popMax;

— COCTAaBJICHHE IIJIaHA U 00CYXJIEHHE CcrIoco0a perIeHus 3aauH;

— oOcyxnenne u BbIBOA ¢opmyn (popmynsl myTd W Ap.), 3HAYCHUH
BXOJIAIIMX B HE€ OYKB; HAXOXKICHUE M0 (PopMyJie yKa3aHHBIX JaHHBIX;

— TIOCTPOEHUE JIOTHYECKUX 1IETI0YEK MPH 10Ka3aTEIbCTBE U AUAJIOTE U JIP.

IIpumepHas TeMaTHYeCKAsl U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHuie cnosa u crosocouemanus

Jlenenue, 10Ka3aTeNbCTBO, €IMHULIBI U3MEPEHUS, 3a1a4a, U3MEPEHUE TITUHBI
CTOPOHBI, KOOPJIMHATHBIM JTy4, KOOPJAUHATHI, JIy4, MHOTOYTOJIbHUK, HATypallbHOE
YHUCJIO, HEPABEHCTBO, OTPE30K (IJMHA OTpe3Ka, KOHIbI OTpPE3Ka), IJIOCKOCTD,
npsiMasi, paBHbIE OTPE3KHU, PACCTOSIHUE MEXKAY TOYKAMH, TOYKA, TPEYTOJbHUK,
IKasa.

BykBeHHasi 3amuch BBIPAXKEHUS, BBIUMTAEMOE, BBIUMTAHUE, HAXOXKICHUE
3HA4YEHUs, MEPUMETP, IUIONIA/lb, PAa3HOCTh, CBOMCTBA CJIOKEHUSI M BBIYUTAHUS,
cliaraeMele, CJI0KEeHHE, YUCIIOBOE BhIpAXKEHHE, YUCIIOBOE PABEHCTBO.
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KBagpar, xy0, MHOXUTEIb, HAXOXKICHUE 3HAYCHUS TEPEMEHHOMH,
OCHOBAaHHWE, OCTATOK, IPOU3BEIEHUE, CMBICI BBIPAXKECHHS, PaCHpPEIEITUTEIHHOE
CBOICTBO  yMHOXEHHS, COYETATEJIbHOE CBOWCTBO  YMHOXXEHHSA, CIOCO0
HAXOXKJIEHUS JIEJICHUS, CIIOCO0 HAXOXACHUS YMHOXXEHHUS, CTENEHb, YMHOXCHHE,
YaCTHOE, YIPOILIECHNUE BBIPAKECHUS, YTEHUE BBIPAKEHU.

Ap, BEpIINHBI, BpEMsI, BBIYUCIICHUS, TEKTAP, TPAHU, ACUUMETP, KBAPATHBIN
METp, KHJIOMETpP, KyOMUYeCKUi CaHTHUMETp, 00bEM KyOa, 00OBEM HIXKHEHW TpaHH,
napajienenunesa, NepuMeTp KBaapaTa, MEpUMETp MNPSMOYrOJIbHHUKA, IUIOIIAlb
(kBazpaTa, HIJKHEW I'paHH, MOBEPXHOCTU KyOa, MOBEPXHOCTH MapaluielienuIea,
PSIMOYTOJIbHUKA), MPOCTOM croco0 BBIYMCIICHUS, IPSIMOYTOJIbHBIN
napajieNienunea, paBHble (QUTYPBI, paccTrosiHue, peédpa, dopmyna, dopmyna
I0aau, GopMya myTH.

Boigenenue yactu, BeluuTaHue ApoOeH, NeIeHne Ha YacT, AUaMeTp, Apoou
C OJIWHAKOBBIM 3HAMEHaTelieM, ApoOb (MpaBUJIbHBIE / HENMpaBUIIbHBIE JIPOOH),
3anuch JapoOel, 3HaAMEHaTeslb, HaXOXJEHUE 3HaueHUsT OYKBEHHOTO BBbIPaKEHUS,
OOBIKHOBEHHBIC JIPOOM, PaCIOJIOKECHHE APOoOei, ClIoKeHHe ApoOei, cpaBHEHHUE
JIpoOeit, IEHTp Kpyra, YUCIUTEb, YTCHUE APOOEH.

Jecsatuunbie apoOu, AelieHue NeCATUYHOW IpoOU Ha HaTypallbHOE YHCIIO,
3aMuUCh JACCATUYHBIX ApOoOeid, 3amuch OOBIKHOBEHHON NpOOM B BHUIE JIECSITUYHOM,
3aMKCh MPOU3BEJICHUS B BUAE CYMMbI, HAXOXKIEHUE IPOOU OT YMCIIA, HAXOXKICHUE
3HauY€HUA OYKBEHHOI'O BBIPAXKEHUS, OKPYIJICHHE YHUCEN, MEPEMECTUTEIbHBIA WU
COUETaTEIbHBIM 3aKOH CIIOKEHHS ACCATUYHBIX APOoOEil, MepeMEeCTUTENIbHbIA U
COUeTaTeIbHbIM 3aKOHBI YMHOXKEHUS, MPUOIMKEHHBIE 3HAYEHUS YHUCEN, CPEIHEe
apu(meTnyeckoe, YMHOKEHUE JAECATUYHOW JpoOM Ha HaTypajJbHOE YHUCIIO,
ypaBHUBAHME YHCIIa 3HAKOB, YTEHUE JIECATUYHBIX IpOOeH.

N3MepeHne yrioB, MHKPOKAJIBKYJISATOpP, HAXOXKIAECHUE YACTH OT YHCIA,
HaxO0JICHUE YHCJIa TI0 €r0 4acTH, NOKa3aHWs, MOCTPOCHUE YIJIOB, TPAHCIIOPTHUD,
yroJi (mpsAIMOH, TYTHOM, OCTPBIH, pa3BEPHYTHIN ), YePTEKHBIN TPEYTOJIbHUK.

IIpumepnvie ghpazwvi

S Oyny nepeunciaTh nepebie 17 yrcen HaTypalbHOTO psija.

S wmory (roTtoB) mpUBECTH MPUMEPHI JIBY3HAUHBIX (TPEX3HAUYHBIX,
IIECTU3HAYHBIX ) YUCEI.

Ham mpexacrout (HyXHO, ciaeayeT, HEOOXOIHWMO) BBIOpaTh €IMHUYHBIN
OTPE30K U OTMETUTH HA KOOPJAUHATHOM JIy4e TOUKH, KOOPJAUHATHI KOTOPHIX ...

Otpe3ok AC pa3duBaeT NPSAMOYrOJIBHUK Ha JBa PABHBIX TPEYTOJIbHUKA:
ABC u ADC.

[Imomaae KakIOro TPEyroJibHMKAa paBHA TOJOBUHE IUJIOMIAINA BCETO
MPSAMOYTOJIbHUKA.

KBagpaT — 370 psIMOYTOJIBHUK C PAaBHBIMA CTOPOHAMU.

S mory (xody, rOTOB) NMPUBECTH MPUMEPHI MPEAMETOB, KOTOPHIE HMEIOT
dbopMy PSAMOYTOJIBHOTO Mapajuiejenunesaa.

S Mory OTBETUTh Ha BONPOC O TOM, CKOJIBKO péOep M BEpIIUH Yy
IPSIMOYTOJIBHOTO Mapajuieenuneaa.
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[IpaBunbHas apoOb MeHbllle eauHUIbl. HenpaBuibHas apoOb OoJblle Hin
paBHA €UHULIE.

S mory (roToB) NPUBECTU MPUMEP YUCIOBOTO BHIPAKEHUS U OOBACHUTH, KaK
HalTH 3HAYEHUE YUCIIOBOIO BBIPAXKECHMUS.

S xouy nmpuBecTy puMep OYKBEHHOTO BBIPAKEHUSI.

MpI y3HaIM O TOM, YTO MIPOU3BEJICHUEM JIECATUYHON ApOOH U HATYPaTbHOTO
YHUCJla Ha3bIBAIOT CYMMY CJaraeMblX, Ka/J0€ U3 KOTOPbIX paBHO 3TOM ApoOH, a
KOJIMYECTBO CIAraéMbIX paBHO 3TOMY HATypPaJIbHOMY YHCITY.

C noMOLIbI0  MHUKPOKAIBKYJIATOPAa  MOHO  BBIIOJHATH  pa3HbIE
apupMeTuyecKue ACHCTBUS: CI0KEHHUE, BHIYUTAaHUE, YMHOKEHHE, JIEJICHUE.

IIpumepHvie 661600061

Jis  cu€ta mpeaMETOB TNPUMEHSAIOT HaTypalibHble uucia. Jlioboe
HaTypaJIbHOE YHCIIO MOKHO 3aIlKCaTh € MOMOIIbI0 Aecatu uudp: ot 0 go 9. Takas
3alUCh YUCEJI HAa3bIBaeTCs AeCATUYHOU. [lociaenoBarebHOCTh BCEX HATypaJIbHBIX
YHUCeN — 3TO HaTypalbHbIl psaa. CaMoe MajJe€HbKOE HaTypaJIbHOE YHUCIIO — €IMHMILIA.
B HatypanpHOM psify Kaxzaoe cienyrouiee yucio Ha 1 Gosblie npeasiayiero. B
HaTypaJlbHOM psy He ObIBaeT HauOousibllero 4ucia, oH OeckoneueH. Lludpa O
O3Ha4YaeT OTCYTCTBUE E€JMHHUIl JTAaHHOTO pa3psAla B JECITHUYHOM 3alKMCH YHCIIA.
[Mudpa 0 cinyxuT U A1 0003HAYEHHUS YHCIIA «HYIbY». JTO 3HAYUT — «HU OTHOTOM.
Hynb kK HaTypaibHbIM YKCIaM HE OTHOCHT.

Ecain npubGaBuTh K HaTypadbHOMY YHCIY €AMHMILY, YTO IIOJY4HTCS
CJIEIyIOLIEE 32 HUM Yucio. Yucna, KOTOpble CKIaIbIBalOT, HA3bIBAIOT C1araeMbIMU.
Yucio, noayyaroneecs Mpu CI0KEHUU ITUX YUCEN, — 3TO CyMMa.

Bripaxkenue, conepikaiee OyKBbI, Ha3blBaeTCs OYKBEHHBIM BBIPAXKEHHUEM.
BykBbl TyT Moryt oOo3HadaTh pasHble Lu(pbl. Yucna, KOTOPHIMH 3aMEHSIOT
OyKBY, Ha3bIBalOT 3HAYEHUSMHU 3TOU OYKBBI.

Msbl 3HaeM pa3HbI€ CBOWCTBa CIIOKEHUA. Bo-mepBhIX, MpU MEPECTaHOBKE
CIaraéMbpIX CyMMa YHCEN HE HU3MEHSETCS. JTO CBOWCTBO CJIOKEHHSI Ha3bIBAIOT
NepEeMECTUTENbHBIM. BO-BTOPBIX, 4TOOBI MPUOABUTH K YHCIIy CyMMY JIBYX YHCEI,
MO>KHO CHavaja npuOaBUTh NepBoe ciaraemoe. [IoToM K Moay4yeHHON cCyMMe HaJ0
NpuOaBUTh BTOPOE  CllaraéMoe. OJTO  CBOMCTBO  CIIOKEHHS  Ha3bIBAETCA
coueTaTeabHbIM. B-TpeTbux, OT MpuOaBiIeHUs HyJIS YUCIIO HE U3MEHSETCS. 3HAUUT,
eclii MPUOABUTh K HYJIIO KaKOe-HUOYIb YHUCIO, TO MOJIYYUTCS NpuOaBICHHOE
YUCJIO.

[Ipou3sBeneHre IBYX YHCENl HE U3MEHSETCA MPU MIEPECTAHOBKE MHOKUTEIEH.
OTO CBOMCTBO YMHOXKEHHUS HA3bIBAIOT TMEPEMECTHTEIbHBIM. UTOOBI YMHOXKHUTH
YUCJIO Ha POU3BEICHUE ABYX YMCEN, MOKHO CHaudajla YMHOXUTh €r0 Ha IMEpPBbIN
MHOXUTENb. [I0TOM MOIydYeHHOE NPOU3BEACHUE HAAO0 YMHOXUTHh Ha BTOPOU
MHOYHUTEIb. DTO CBOMCTBO YMHOKEHUS HAa3bIBAIOT COUETATEIIbHBIM.

Jlenenue — 3TO NEWCTBHE, C TMOMOIIBKD KOTOPOTO IO IPOU3BEACHUIO U
OJHOMY M3 MHOYHUTEJIEW HAaXOHAT APYTOM MHOXKHUTEIb. YUUCIIO, KOTOPOE HEIT, —
3TO AenrumMoe. YUCIo, Ha KOTOPOE AEINST, — 3TO AENNTENb. Pe3ynbTaT AeneHus — 3To
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gacTHOe. YacTHOE MOKa3bIBaeT, BO CKOJIBKO pa3 JAEeTUMOe OOJbIle, YeM JEUTENb.
Hu o1HO umCiO HENb3sl JEIUTh Ha HYIIb.

C momonipto poOeit MOXHO 3amucaTh pe3yjbTaT ACNEHUS ABYX JIOOBIX
HaTypaJbHbIX 4Kcesl. Ecau neneHue BBITOIHIETCS HALENI0, TO YaCTHOE SIBISETCS
HATypalbHbIM 4uCIOM. EciM Haneno pa3fenutrb Heab3sd, TO YacTHOE — 3TO
JpOOHOE YHUCIIO.

CwMmelianHas 3almch YKMciia — 3TO TaKasl 3alKCh, KOTOPask COAEPKUT LIENIYIO U
IpOoOHYI0 YacTH. J{7si KpaTKOCTH BMECTO «YHMCJIO B CMEIIAHHOMW 3alKCH» TOBOPAT
TaK: «cMeuaHHoe 4ucioy». CMEIIaHHOE YHCIO0 MOXHO MPEACTaBUTh B BHIE
HETMPaBWIHLHOUN ApOoOH.

UToOBI IPeICTaBUTh CMEIIAHHOE YMCIIO B BUJIE HEMPABWILHON poOH, HAJIO
BBITIOJIHUTD CJEAYIONIUE ACUCTBUS. BO-NEpBbIX, YMHOXKUTH €ro LEIyI 4acTh Ha
3HaMeHaTeNb JPOOHOW 4YacTH. BO-BTOPHIX, K MOJTYYEHHOMY MPOU3BEICHUIO HAO
MpUOABUTH YUCITUTENh JPOOHON YacTu. B-TpeThbux, HaJ0 3amucaTh MOJTYYEHHYIO
CyMMY YMCIIUTEIEM JApOoOH, a 3HaMEHaTelb JPOOHON YacTH HYXHO OCTaBUTh 0e€3
VU3MEHEHMUS.

UToObl yMHOXHUTH JAECATHYHYIO ApOoOb HAa HATypallbHOE YHUCIO, HAaa0
BBINIOJIHUTH CJEAYIOIIKE ACUCTBUSA. BO-NepBbIX, YMHOXHUTh €€ Ha 3TO YHCIIO, HE
oOpaiasi BHUMaHUs Ha 3amsaTyr0. Bo-BTOpbIX, HaJl0 B MOJYYEHHOM IPOU3BEIECHUU
OTIIEIUTh 3aMSITOW CTOJNBKO ILU(p CopaBa, CKOJIbKO HX OTAEIEHO 3amlsiTol B
JNecATUYHON Apoou. UToObl YMHOXKHTH AeCATUUHYIO ApoOs Ha 10, 100, 1000 u Tak
Janee, Haslo B 3TOM ApOOM NEPEHECTH 3alATYI0 Ha CTOJIBKO HU(P BIPABO, CKOJIBKO
HYJIE CTOUT B MHOKHUTEJIE TTOCIIE €UHULIBI.

JIist u3MepeHust TIoMAAeH Moab3yI0TCA TaKUMHU €AMHUIIAMU: KBaJIPaTHBIM
MUJUIUMETPOM,  KBaJpaTHbIM  CAaHTUMETPOM,  KBAJIpaTHBIM  JCIUMETPOM,
KBaJIpaTHbIM KwioMeTpoM. Hampumep, KBaApaTHbIH MeETp — 3TO IUIOIIA[b
KBaJlpata CcO CTOpOHOW 1 MeTp, a KBaJpaTHBI MWUIUMETP — 3TO ILUIOIIAJb
KBajipata co ctopoHod 1 mwmmumerp. [lnomanu mnoneil U3MepsiOT B TeKTapax.
['exTap — 370 Mmomaae kBajapara co croporoi 100 metpos. [lnomanu HeOOMBIIMX
Y4aCTKOB 3€MJIM U3MEPAIOT B apax. Ap (COTKa) — MIoaab KBajpara co CTOPOHOM
10 meTpos.

MaremaTunka
7 KUIIACC
(2-ii rog o6yuenus Ha yposue O00) °
Apudmeruka.

HartypajabHble uncia.

Jlenutenn W KpaTHble HarypajlpHOro uwucia. HauOonbmmii oOmmii
nenutenb. Hanmensiiee obimee kpatnoe. [Ipusnaku nenmumoctu Ha 2, Ha 3, Ha 5,
Ha 9, Ha 10.

[Ipoctele u cocrtaBHble 4Yucia. Pa3nokeHue ducenl Ha MNPOCThIE
MHOXHUTEIH.

¢ Coxpanserca cojepkaHue M 00BbEM MaTepHana, MpeacTapicHHoro B mpumepHoil OOIl — aig BTOpOro roga
o0yuenus Ha ypoHe O0O.
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Pemennie TeKCTOBBIX 33724 apu(PMETHUECKUMH CIIOCOOaMH.

poodwu.

OObikHOBEHHBIE MpoOu. OCHOBHOE CBOMCTBO aApobu. CokpaiieHue apooeit.
Haxoxzaenue npobu ot uyucna. HaxoxneHue uucina Mo 3HAYEHUIO €ro JpOoOH.
[IpaBunbHBIE U HETIPAaBUIIbHBIE ApoOu. CMENIaHHbIE YUCIIA.

CpaBHeHHE  OOBIKHOBEHHBIX  JApoOe M CMEIIAHHBIX  YHUCEe.
Apudmernueckre JEHCTBUA C OOBIKHOBEHHBIMH JAPOOSIMH W CMEIIAHHBIMU
YUCIIAMH.

[IpencraBienre necITUYHOM JpoOW B BHAE OOBIKHOBEHHOW JpoOu U
OOBIKHOBEHHOW B BHUJE JECITHUYHON. beCKOHEUHbIE MEPUOIUUYECKUE IECATUUHBIC
npobu. [lecarnanoe npubanKeHne 0OBIKHOBEHHOM IpOOH.

OtHomenue. IIpoueHTHOE OTHOLIEHWE JBYX uucel. [leneHue uwucna B
TAHHOM OTHOIIEHHH. Macira0.

[Tpomoprusi. OcHOBHOE cBoOMCTBO Tponopiuu. Ilpsimas u  oOpartHas
IIPONOPLUOHAIBHBIE 3aBUCUMOCTH.

Pemenne TekcTOBBIX 33724 apu(METUUECKUMH CIIOCOOaMHU.

PauunonanbHbIe yncaa.

[TonoxxurensHbIE, OTpULIATENBHBIE Ynciia U 9ucio 0.

[IpoTuBononoxueie ynciaa. Moayip yucna.

[ensie uncna. PanmonanbHblie uncia. CpaBHEHHE PAlMOHAIBHBIX YHCEIL.
Apudmernueckue ASUCTBUS ¢ palMOHAIbHBIMU ynciaaMu. CBOMCTBA CHOXKEHUS U
YMHOKEHHSI pallUOHATBHBIX YU CEIL.

Koopaunartnas npsimas. KoopauHatHas II0CKOCTb.

Beanunnbl. 3aBHCHMOCTH MEKIY BeJTHYHUHAMMU.

Enunune! qavHel, miomaam, o0bemMa, Macchl, BDEMEHHU, CKOPOCTH.

[Ipumepbl  3aBUCMMOCTEM  MeXAy  BelnunHamu.  lIpeacraBieHue
3aBUCUMOCTEH B Buje popMyi. Berunciaenus no popmynam.

Yucaosble 1 OyKBeHHbIE BbIPAsKeHHUs. Y PABHCHUS.

UucnoBele BbIpaXKEHHS. 3HAYECHHUE YHUCIOBOTO BbIpaxkeHUs. Illopsmok
JECHCTBUI B YUCIIOBBIX BBIpAKEHUSAX. byKBeHHbIE BhIpaxeHHs. PacKkpbiTe CKOOOK.
[TonobubIe cnaraemele, MPUBEACHHUE MTOAOOHBIX claraeMbix. @OpMyJIbL.

VpaBuenusa. Kopenb ypaBHeHusi. (OCHOBHBIE CBOWCTBAa YpaBHECHUI.
Pemenre TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

DJIeMEeHTBI CTATHUCTUKH, BeposiTHOCTH. KoMOuHaTOpHbBIE 3agauu.

[IpencraBienre AaHHBIX B BHUAE TaOJHI, KPYTOBBIX W CTOJOYATHIX
Iuarpamm, rpa@ukos.

Cpennee apudmernueckoe. CpeHee 3HaUCHUE BEIUYUHBI.

CnyudaiiHoe coObiTHe. JlocToBepHOE UM HEBO3MOXKHOE  COOBITHSI.
BeposiTHOCTS citydaitHOro coObiTus. Penienne KoMOMHATOPHBIX 3a/1a4.

I'eomerpuyeckue purypoi. U3MepeHus reoMeTpu4eCKUX BeJTMYUH.

OKpy>XHOCTb U KpyT. [nrHa okpyxHocTu. Yucno .

[Tnomane kpyra. Ocb cuMMeTpUn UTYpBHI.
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Harnsimaple mpeacTaBieHUss O MPOCTPAHCTBEHHBIX (DUTYpax: MHUpPaAMUIA,
MUINHAP, KOHYC, map, chepa. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, UIUHAPA,
koHyca. [lonarue u cBoiicTBa o0bema.

B3auMHOe pacrnosioxkeHne aByX MNpAMbIX. [lepneHaukynspHble OpsiMbIE.
[TapannenbHbIE PSIMBIE.

OceBas 1 LEHTpaJIbHAsI CHMMETPHUH.

MarteMaTHKa B HCTOPUYECKOM Pa3BUTHH.

Pumckasa cucrema cuncieHus. [IO3MIIUOHHBIE CHUCTEMBI CUHUCJICHUA.
O6o3Hauenue uudp B pesueit Pycu. Ctapunnbie Mephl JyIMHBL. BBeneHue metpa
KaKk eQuHHULBl IMHbL. Metpudeckas cucrtema mep B Poccuu, B EBporne. Hcropus
dbopMupoBaHUs MaTeMaTHYeCKuX cUMBOJIOB. Ipo6u B Bapuione, Erunrte, Pume,
Ha Pycu. OTKphITHE AECATUYHBIX ApoOeit. Mup nmpocThix yrcenl. 30JI0TOE CEUCHHE.
Hucio Hynb. [losBieHrEe OTPUIATEIIBHBIX YUCE.

JL.®. Maraunkwuii. I1.JI. Yeosmmer. A.H. Koamoropos.

Ilpumepnusie 6uovl OeamerbHOCMU 00YUAIOULUXCA:

— 00BsICHEHUE 3HAUYCHUSI TOHATHI ((HOPMYITUPOBAHUE ONIPEICICHUN );

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TTIOMOIIBIO KOHTPIIPUMEPOB;

— pellleHre TeKCTOBBIX 3a7a4 apu(hMEeTUUECKUMH CTI0CO0aMH;

— dhopMyIUpOBaHKE MPABUII (B paMKax U3y4YEHHOIO);

— ureHue (ophodNMUUECKH M TPaMMATHUYECKH BEPHOE) MaTeMaTUYECKHX
3amucei;

— aHaNMM3 TEKCTa 3amadd, IMepedOpMyTUPOBKA YCIOBHUS, H3BICUCHUE
He0oOXoaMMoN WH(pOpMAITUK, MOICITUPOBAHKUE YCIOBHUS TIPH MTOMOIIHM BU3YaTbHBIX
omop (cxeM, pUCYHKOB, peabHBIX MPEAMETOB);

— TIOCTPOEHUE JIOTHYECKUX IETIOYEK PACCYKICHU;

— KpUTHYECKas OIeHKa W OOOCHOBAaHWE IIOJIYYEHHOTO OTBETA,
OCYIIIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIIOKHBIX UCCIICIOBAaHUA — B paMKaX U3y4YeHHOTO (B T.4. C
UCTIOJIb30BaHUEM KaJIbKYJIATOPA, KOMITBIOTEPA);

— o100p W TPUBEICHUE IPUMEPOB C OMOPOI Ha COIUATBHO-OBITOBOH OIIBIT.
N np.

I[IpumepHasi TeMaTH4YeCKasi  TEPMHUHOJIOTHYECKAS JTEKCHKA

IIpumepnvie cnosa u c1080couemanus

Hemutemn w kpaTHble. OOBIKHOBeHHBIC aApobOu. Ilpw3HaKu HETUMOCTH.
Jlenutens HATypalbHOTO YHCIA, KpPaTHOE HATypPaJbHOTO YHCIA, OCTaToOK,
JEMNMOCTh, TIPOCTHIE W COCTaBHBIC 4YHCIA. Pa3nokeHne Ha MHOXKHUTEIH,
pa3oKEHWE Ha TPOCThIE MHOXKUTETH, OOUIUN JENUTeNh, HAaWOOJBIUN 00U
JENUTENIb HATypallbHBIX dYHCEN. B3auMHO TPOCThIE 4YHCIA, HAWMEHBIIEE
HATypaJbHOE YHCJIO, HaWMEHbIee O0O0Iee KpaTHOEe HATYpPAIbHBIX YHCEIL.
Uucnurens, 3HaMEHATEh, OCHOBHOE CBOMCTBO JPOOH, paBEHCTBO ApOoOEH, paBHAS
IpoOb, NeNeHNe YUCIUTENS W 3HAMEHATENs, COKpAIleHUe IpoOW, HeCOKpaThuMas
JpoOb, HAUOOIBIIMI OOITUIN TEIUTENIb YUCIUTENS U 3HaMeHartens. [lapsl B3auMHO
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npocThix yuced. OOmuili 3HAMEHATeNlb, JOMOJHUTEIbHBIE  MHOXHUTENH,
HAWMEHBIIMK OOIMI 3HAMEHATENIb, HAMMEHBIIIEE 00IIee KpaTHOE 3HAMEHATEIS.
Hecstuunass npo6s. CpaBHEHHE, CIOKEHHWE W BblUMTaHuE Ipobeil. CpaBHeHHE
Ipo0ell ¢ OMMHAKOBBIMHM YHCIUTEISIMA W Pa3HbIMU 3HameHaTensiMu. Jlpobu ¢
pa3HbIMU 3HaMeHarensiMu. HaxokneHue 3HayeHusi BbIpaXeHUs. 3ajadyd Ha
ClIOXKeHHe U BbluMTaHue JpoOei. CwmemanHble uwucia. [lepemecturenbHoOe
CBOMCTBO CIJIOKEHHUS, COYETATEIbHOE CBOMCTBO CIIOXKEHUS, CJIOKEHUE LEJbIX
yacTel, CJIOXKEeHHE JpOOHBIX YacTei, MpoOHbIE 4YacTH, HEMpaBUJIbHAs JpoOb,
YUCJIOBBIE  BBIPAXKEHUsI, YMOPOIIEHUE YHCIOBBIX BBIPAKECHHM, OYKBEHHBIC
BBIpAKEHUS, YNPOIICHUE OYKBEHHBIX BBIpaKCHUU. YPaBHEHHUS CO CMEIIaHHBIMU
yuciaamu. Teopust yucen. YMHOXKUTh JpoOb HA HATypallbHOE YHCIIO, YMHOXHUTh
apoObp Ha ApoOb. IlpowsBeneHue dYHUCIWUTENCH, MPOM3BEIACHHE 3HAMEHATEICH.
Haxoxxnaenue apobu oT uncia, yMHOXHUTH Apo0b Ha uucio. [Ipouentsl. CBolicTBa
YMHOXEHUSI, PaCIpEeeIUTEIbHOE CBOMCTBO yMHOXKEHUSA. CBOICTBA yMHOMXKEHUSA
OTHOCHUTEJILHO CJI0KeHHUs. B3ammHo oOpatHblie umcia. Jlenenue apodu Ha ApoOk.
Yucno obpatHoe nenutento. JleiaeHue cMelmaHHOro 4uciia Ha JApoOb, JelieHUe
cMemaHHbIX JpoOei. [IpaBuiio HaxOXJIEHUs 4YMcCia MO0 JAHHOMY 3HAYEHUIO €ro
npobu. Yucnurens ApoOHOrO BBIPAKEHHUS, 3HAMEHATENb JAPOOHOrO BBIPAKEHHS,
yOpOUIEHUE JApPOOHOro BbIpakeHUs. AusreOpanuyeckue napoOu. YucinoBele U
OykBeHHbIe BbIpakeHUs. YacTHoe aAByXx uucen. llpomopuuu, KpailHue 4YieHbI
IPOTOPIINH, CPEJHUE WIECHBI IPONOPLIMH, BEPHBIE IPONOPLIUH, OCHOBHOE CBOMCTBO
IPOIOPIINH, MEPECTAHOBKA YJIEHOB MPONOPLUUU, HEU3BECTHBIM YJIEH MPONOPLHUHU.
[IpsiMo mpomnopIMoHaIbHBIE BEIMUUHBI, 0OPATHO MPOMOPIUOHATBLHBIC BEJIUYHHBI.
Macmtab KapThl, OTHOIICHHE JIMHBI OTpe3Ka Ha KapTe K JUIMHE OTpe3Ka Ha
MECTHOCTH, JJIMHA OKPYXXHOCTH, TUIOIIa/Jb KpyTa, IIap, pajuyc Iiapa, AHAMETP
mapa, cgepa.

IIpumepHvie gppazvi

[Tokaxku (HamuIIK, HA30BH, HAYEPTH ...); s (OH) HamuMcaa (Ha4epTHJI, periui,
cZiesial BBIYUCIICHUS. . . ).

JIro6oe HaTypaJlbHOE YUCIIO UMEET OECKOHEUHO MHOTO KPaTHBIX.

Ecnu 3anuce HarypanpHOTO uncia okaHuuBaeTcsa nudpoit 0, To 310 4nciIo
nenutcs 6e3 octarka Ha 10. Ecam 3amuch HaTypasJbHOTO YMCIa OKAHYMBACTCS
npyroi mudpoi, To oHO He AenuTcs 6e3 octatka Ha 10. OcTaTok B 3TOM ciiydae
paBeH mocienHen nmudpe Jrca.

CoxkpaienrueM apoOu Ha3bIBAIOT JI€JICHUE YHCIUTENS U 3HAMEHATENs Ha MX
oOIuit 1eNMUTENh, OTIUYHBINA OT CTUHUIIHI.

S mwayumncs(ack) cCcpaBHUBaTh, CKJIaAblBaTh UM BBIYUTATh JApOOM C
OJIMHAKOBBIMU 3HAMEHATEISIMHU.

Korpa s ymHoxan(a) npo0Ob Ha HaTypalbHOE YKCIIO, YTO CHayajla Ha 3TO
YUCJIO I YMHOXKUJI(a) €€ YUCIUTENb. 3JHaMEHATEN b 51 OCTaBWI(a) 6€3 U3MEHEHMUS.

YacTHOoe ABYX 4MCeNl Ha3bIBAIOT OTHOILIEHHWEM JTHX uucesl. OTHOILIEeHUE
MOKAa3bIBAE€T, BO CKOJBKO MEPBOE YUCIO OONBIIEr0 BTOPOTO WIM KaKyl YacTb
NIEPBOE YMCJIO COCTABISET OT BTOPOTO.
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Mpbl Hanumi mnpaBWia Pa3MEIICHHUs] YHCENT B TIONYKPyrax W BCTaBWIIH
HEJIOCTAIOIIME YUCTIA.

JIpoOHBIM BBIpO)KEHHEM HA3bIBAIOT YaCTHOE JIBYX YMCEJ WJIU BBIPAXKEHUH, B
KOTOPOM 3HaK JIeJICHUS] 0003HAUY€H YEePTOM.

Yuca co 3HaKOM «+» Ha3bIBAIOT MOJIO0KUTEIbHBIMH.

Yucna co 3HaKOM «—» Ha3bIBAIOT OTPULIATEIbHBIMH.

[TonoxuTenbHOE HANPaBIEHUE OTMEYAIOT CTPEIIKOM.

KoopaunatHoit mnpsiMoil Ha3bIBalOT MpPSMYI0 C BBIOpaHHBIMM Ha HeEH
HayajoM OTCU€Ta, €IMHUYHBIM OTPE3KOM U HAIlPaBJICHUEM.

Uucno, mnoKa3bIBAIOIICE IMIOJOKEHHUE TOYKM Ha MPSIMOM, Ha3bIBAIOT
KOOPJAMHATON 3TOW TOYKH.

[IpOoTHBOMONIOKHBIMU YHCIIAMHA HA3bIBAIOT JBA YHCIIA, OTIMYAIONIUECS IPYT
OT JIpyTra TOJIbKO 3HAKaMH.

[lenpiMu yuCIaMU HA3bIBAIOT HATYpPaJbHBIC YMCIIA, MPOTHBOMOJIOKHBIE UM
yucna u 0.

UToOBl CIIOKHUTH JBa OTPUIIATENBHBIX YWCIA CHAdyala HAJ0 CIOXHUTh HX
MOJyJIU. 3aT€M HaJI0 TOCTABUTh NEPe] MOJyYECHHBIM YUCIOM 3HAK «—».

UToOBI CI0KUTH JIBA YKCJIA C pa3HBIMU 3HAKaMH, HAJ0 CHavalia u3 OOJIbIIEro
MOJyJIsl Cllara€MbIX BBIUECTh MEHBIIMKA. 3aTeM HAA0 IMOCTaBUTh MEpe.
MOJIyYEHHBIM YUCJIOM 3HaK TOTO CJIAraéMoro, MoJ1yjb KOTOPOro OOJIbIIIE.

UToOBI MEPEMHOKUTH J[Ba YKCJIA C PA3HBIMU 3HAKAMH, HAJ0 MEPEMHOKUTD
MOJIYJIM 3TUX YUCEJ U TIOCTABUTh MEPE]I MOTYUCHHBIM YUCIIOM 3HAK «—.

KopHu ypaBHEHHSI HE U3MEHAIOTCSA, €CJIM KaKoe-HUOyAb cllaraeMoe
MIEPEHECTH U3 OJIHOU YaCTH YPABHEHUS B JIPYTYIO0, H3MEHUB IIPU 3TOM €T0 3HaK.

JIBe mpsiMbie, oOpasyloliue Mpy MEPEYUCICHUHN TPSIMbIE YIJIbI, HA3bIBAIOT
NEePHEHANKYJISIPHBIMU.

IIpumepHvie 66160001

Kaxxmoe 4ucio MOXXHO MPEeACTaBUTh B BUJE CYMMBI IMOJIHBIX JECSATKOB U
enuuul. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak NOJIHBIE JECITKU
JIENIATCS Ha 5, TO M BCE UMCIO JACIUTCA HA S5 JIMIIb B TOM Clydae, Koraa Ha 5
JETUTCA YUCJIO €AUHUIl. JTO BO3MOXKHO TOJIbKO TOTJA, KOTJA B pa3psiie €AUHUIIL
crout nudpa 0 wu 5.

A y3Han(a) o TOM, YTO €CJIM 3alKMCh HATypPAJbHOIO YHCIA OKAaHYMBAETCS
mudporr 0, To 3TO uMcno nenutcs 6e3 octatka Ha 5. Ho ecnm 3amuchk uucna
OKaHYMBAeTCs JApyrod 1umdpoi, TOo UwuciIo Oe3 ocTaTka Ha S5 pa3aenuTh
HEBO3MOYKHO.

A 3naro (y3Han(a), 3amoMHmiI(a), Bblydwsi(a), TOBTOPSIO), KaK HaWUTH
HauOOJBIIMK OOIIMI eIUTeNb HATypalibHbIX yKcen. CHauyana pa3foXUTh UX Ha
npocTbie MHOXKHUTENU. [I0TOM M3 MHOXKUTENEH, BXOASIIUX B Pa3JIOKEHUE OJHOIO
U3 3TUX YHCEJI, BHIYEPKHYTh T€, KOTOPbIE HE BXOJSAT B PA3JIOKEHUE JPYTUX YHCEIL.
[Tocne 3TOro Hy»>KHO HaWTH MPOU3BEICHNUE OCTABIIUXCS MHOKUTEIICH.

A nons(a), 4T0 HaUOOBIIEE YUCIIO, HA KOTOPOE MOKHO COKPaTUTh JIpOoOb,
— 3TO HaUOOJIBIINK OO JETUTEINh €€ YHCIUTEIS U 3HAMECHATEIIS.



33

S 3Har, 4TO IS CpaBHEHUS (CIIOKCHHS, BHIYUTAHUS) APOOEH ¢ pa3HBIMU
3HAMEHATEJIIMH HAJ0 BBITIOJIHUTH cieayomue AcicTBus. CHadama HYXKHO
MPUBECTH JaHHBIC APOOM K HaMMEHbIIIeMy oOIeMy 3HaMeHartemto. [loTom Hy)HO
CPaBHUTH (CJIOKUTh, BEIUECTD) TOIyICHHBIC TPOOH.

A 3naro (mons(a), mpouuTain(a), 3amuIly BBIBOJ O TOM), YTO Hayajo
oTcu€ra, WM Hayalo KoopauHat, — Touka O u3zoOpaxkaer Hynb. Yuciao 0 He
SBIIICTCSI HU  TIOJIOKHUTCIBHBIM, HH  OTpHUIATeIbHBIM. OHO  OTAEISCT
TIOJIOKHUTEIIBHBIC YMCIIA OT OTPHUIIATCIIBHBIX.

C KoOpauHATHOM TPSMON MBI BCTpeyaeMCs Ha ypoKax HCTOPHH, KOraa
pabotaeM ¢ «ieHToi BpeMmeHu». [llkana ¢ MoJIOKUTETLHBIMUA U OTPUIIATECIILHBIMU
YUCJIAMH U HYJIEM €CTh Y TEPMOMETPOB.

MpI npuIId K BEIBOAY O TOM, YTO JIJISl KaXKJIOTO YUCIIA €CTh TOJIBKO OJTHO
IPOTUBOMOJIOXKHOE eMy uucio. Yucio 0 mpoTHUBOMOIOKHO caMoMy cede.

S 3anmcan(a), 4ToO MOAYJIb YUCIA HE MOXET OBITh OTpUIIATENbHBIM. [l
MOJIOKHUTENBHOTO YHCIIa W IS HyJIs OH paBeH camomy uuciay. Jlusa
OTPHUIIATEIHLHOTO YKCIIa OH PABEH MPOTUBOMOJIOKHOMY yuciy. [IpoTrBOMONOKHbBIE
YHCJIa UMEIOT PaBHbIE MOAYJH: [—a] = [a]

A BemmosiHwi(a) 3ananue. [Ipu BBIMOTHEHUM 3adaHuUs s paccyXaai(a) Tak:
YyTOOBI pa3eNuTh OTPULATEIBHOE YHUCIO Ha OTPULATENbHOE, HAA0 pPA3AEIUThH
MOJYJIb ACJIMMOI0 Ha MOAYJIb ACIIUTEIS.

Sl noMHIO, 4TO TpHU JEJIEHUU HyJs Ha JIF00O€ YHUCIO, HE PABHOE HYIIIO,
nosrydaercst HyJb. Ha Hynb AenuTh HeNb3sl.

A peumn(a) npumep. [lpu pemiennn s paccyxnain(a) Tak: €ClIM BbIPAXKEHUE
SBJIIETCS] MPOU3BEICHUEM YHWCIAa M OJHOW WJIM HECKOJIbKUX OYKB, TO 3TO YHUCIO
HA3bIBAIOT YUCIOBBIM KOA(P(HUIIMEHTOM, WIH MPOCTO KOIDPHUITUESHTOM.

AJITEBPA
8 KUIACC
(3-ii rox o0y4yenust Ha yposHe O00)’
Pasnen 1. BeipaskeHusi, TOKAeCTBa, YPABHCHUS
Boipaxkenusi. UwuciioBble BBIpRXEHUST U BBIPAKEHUS C TEPEMEHHBIMHU.
[IpocTeiinue mpeodbpa3zoBaHus BEIpAKEHUN. Y paBHEHHUE C OJIHUM HEU3BECTHHIM U
€ro KOpEHb, JIMHEMHOE YypaBHEHUE. PelieHue 3amady METONOM YpaBHEHWM.
CratucTuyeckue XapakTepUCTHKU.
Paznen 2. ®yHkuum
OyHkuuu U ux rpapukd. Jluneiinas ¢ynkuus. JluneliHas QyHKUuS U ee
rpaduk. CrocoOwl 3aganus (yHkuuu. B3anmHoe pacnosnoxeHue TpaduKoB
JMHEHHBIX (QYHKITHH.
Pasgen 3. CremeHn ¢ HATypaJbHBIM MOKAa3aTeleM
CrerneHp ¢ HaTypaJdbHBIM TOKa3zaTeneM W e€ cBoicTBa. OmHowieH. DyHKuu
y=x2, y=x3, 1 uX rpaQuKu.
Pazgen 4. MHOro4wieHbl

7 Coxpansercs cojepaHve U 00bEM Marepuaia, npeicraBieHHoro B npumepHoil OOIl — s TpeTbero roga
o0yuenns Ha ypoHe O0O.
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Muorounes.  CrnoxeHue, BbIUMUTAHHE W  YMHOXXEHHUE  MHOTOYJICHOB.
[IpousBeneHne OJHOWIEHA W MHOIOYJIEHA. Pa3noxenue MHoOrouseHa Ha
MHOHUTEIIH.

Pazgea S. @opMyJibl COKPALIEHHOTO YMHOXKEHUSA

®opmynnl (atb)’=a’t2ab+b?, (atb)’=a’+3a’b+3ab’tb’, a> — b?> = (a-b)(ath),
a’tb’=(atb)( a’tab+b?). IlpuMeHeHHMe (GOPMYN COKPAIIEHHOTO YMHOXKEHHS K
Pa3NioKeHUI0 Ha MHOKUTENH. [IpeoOpa3zoBaHue LEIbIX BhIPAKEHU.

Pa3zgen 6. Cucremsbl JMHEHHbIX YPABHEHU I

JIuHeliHble ypaBHEHUS C IBYMsI IEPEMEHHBIMHA U X CUCTEMBI. Pelienne cucrteM
JBYX JIMHEWHBIX YpPaBHEHUW C ABYMs NEpEeMEHHbIMU. PemeHue 3agay mMeTtonom
COCTaBJICHUS] CUCTEM YPAaBHEHHI.

7. IloBTOopenue. Pemenne 3agay.

3akperieHre 3HaHUW, YMEHUN U HABBIKOB, MTOJIYYEHHBIX HA YPOKaXx IO JaHHBIM
TeMaM (Kypc anreOphl 7 Kiiacca).

Ilpumepnoie 6uovl dessmenrbHOCHU 00YHAIOUIUXCA:

— 00BbsCHEHHE 3HAUYCHHS TIOHATHI ((HOPMYITUPOBAHUE ONPECICHHN );

— JI0Ka3aTeJIbCTBO U OMPOBEPIKEHHUE C MTOMOILBIO KOHTPIIPUMEPOB;

— pellleHHe TEKCTOBBIX 3a7]a4 apu(PMETHUECKUMU CIIOCO0aMU;

— (hopMynupoBaHUE MPaBUII (B paMKax U3y4EHHOTO);

— ureHue (opdodNMUUECKH M TPaMMATHYECKH BEPHOE) MaTeMaTUYECKHX
3aMncem;

— aHanmM3 TeKcTa 3aJadyd, MepedopMyIUpPOBKa YCIOBHUS, H3BJICUEHUE
HE00X0AMMOW MH(pOpMaALMU, MOJIETUPOBAHUE YCIOBUS NIPHU MOMOIIM BU3yalbHBIX
orop (cxeM, pUCYHKOB, peabHbIX MPEAMETOB);

— IIOCTPOEHUE JIOTHYECKUX LIETIOYEK PACCYKICHUM;

— KpuUTHYecKkass oOleHKa M OOOCHOBaHME IIOJIyYEHHOI'O  OTBETa,
OCYILECTBJIEHUE CAMOKOHTPOJIS;

— IPOBEJICHNE HECIOXKHBIX UCCIENOBAHUNM — B paMKaxX M3y4Y€HHOIO (B T.4. C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— MOJ00p U MPUBEJCHUE IPUMEPOB C OMOPON Ha COIUATBLHO-OBITOBOM OIIBIT.
U np.

IIpuMepHas TeMaTu4ecKasi M TEPMUHOIOTHYECKAS JTEKCUKA

Ilpumepnuie crosea u cnogocouemanus

Anrebpanyeckuii crmoco0d pereHus 3amad, OyKBEHHas 3alHicCh CBOWCTB
JICHUCTBUI HaJ YHUCIIaMH, BBIYUCICHUS C pallMOHAJIBHBIMU UYHCIaMH, TpaduKH,
IpoOb, KOMOWHATOPHBIE 33Jaud, KOOPIAMHATHI, KOPHU YPaBHEHHs, MHOTOUYJICHBI,
MHOXECTBA TOYEK HAa KOOPAMHATHOM IUIOCKOCTH, MHOECTBA TOYEK Ha
KOOPJIMHATHOM  TpsIMOM,  0OpaTHas  MPONOPLUMOHAIBHOCTb,  OAHOYJICHBI,
NEePECTaHOBKHU, IPeoOpa3zoBaHne OYKBEHHBIX BBIpAKEHHH, MPUBEICHUE MTOA00HBIX
ClaracéMbIX, TMPOU3BEICHHE W YaCTHOE CTENEHEW, MPOLEHTHI, MpsMas
PONOPIMOHAILHOCTh, PACKPBITUE CKOOOK, pacCTOSHUE MEXIy TOYKaMU
KOOPJMHATHOM TIPSAMOM, PEIICHHE 3aJa4y C TMOMOIIbI YPaBHEHUM, CBOMCTBA
CTENEHU C HATypaJIbHBIM IOKAa3aTeJIeM, CJIOKEHHE U BBIUMTAHUE MHOTOYJIECHOB,
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CpaBHEHUE JIpo0OEeH, CTATUCTHUYECKHE XapaKTEPHUCTHKH, CTEIEHb C HAaTypaJbHBIM
1oKa3aTesieM, CTENeHb CTETIeHU, TPOU3BEICHUS U APOOH, YMHOKEHHE OJHOUYJICHA
(MHOTrOWJIEeHa) Ha MHOTOWIEH, YpaBHEHHE, OPMYJIbI KBaJpaTa CYMMbI U KBajpara
Pa3HOCTH.

IIpumepnvie ghpa3zv

MBI BBISICHWIN, KaKHE BEIMYMHBI HA3BIBAIOT MPSMO MPONOPLMOHATBHBIMU.

51 Mory npuBeCTH MPUMEPHI MPSMO TPOMOPLHMOHATBHBIX BEJIMYUH.

Mpbl  chnenanu  3anuch 0o0med (Gopmysbl  NPSAMO  IPOMOPLIMOHATBHOM
3aBUCUMOCTH.

A  wMory  (3arpyaHsitoch) — c(OpMYJIMpOBAaTb  CBOMCTBO  MpPSMO
IPONOPLMOHAIBHBIX BEJIMYNH.

A npusen(a) mpuMep OPONOPUMM M Ha3Bala €€ KpalHHE U CpEJIHHE
BEJINYUHBI.

Mpb1 HaxoaWiIM IUIOAAb NPSMOYTOJIbHHUKA. JUJI 3TOro Mbl MU3MEPHWIHA €rO0
CTOpPOHBI, & TOTOM NIEPEMHOKHIIN TOJYUHUBIIHECS YHACIA.

Ha pucynke Mbl BUIuM rpapuk ¢QyHKiuu y=rx. Ham HykHO mocTpouthb
rpaduk, cuMMmeTpuuHblid 1aHHOMy ocu Oy. Ham mpencrout 3anucath GpopMyinon
GbyHKUIMIO rpaduka, KOTOPBIM Mbl TOCTPOUM.

Mp1 Oyzaem pelaTh CUCTEMY YPaBHEHUN CITOCOOOM MOJICTAHOBKH.

Mpsl 3HaeM, 4TO cyMMa JABYX JApoOel, 3HaMEeHATeJeM KOTOPBIX SIBIISETCS

. 1 .
gucio 3, paBHa 4. Pa3HOCTh 3THX JpoOeil paBHa 15. Ham npencrout Haiitu

YUCIIUTENN dTUX JIPOOEH.

S coctaBuii(a) MO PUCYHKY CHUCTEMY YPaBHEHUH.

IIpumepHuie 66160001

AnreOpa TecHO cBsizaHa ¢ apupMeTukoid. OHa BO3HUKJIA B IPEBHUE BPEMEHA
B pe3yJbTaTe MOMCKOB OOIIMX CXEM PEIIEHUS MOXOXKUX apu(METHUUECKHX 3ajad.
Ecte nBa cmocoba 3amucu JapoOHBIX 4yuced. VX MOXHO 3amuchiBaTh B BHUJIC
JECATUYHBIX U B BUJIC OOBIKHOBEHHBIX JApOOCH. 3HAUNT, HY)KHO YMETh CPaBHUBATH
Yyucia, 3amucaHHble B J000M w3 3tux (Qopm. HyXHO yMmeTh MNpPOBOJIUTH
BBIYHCIICHUSI, €CTTU CPEI YHCEJI, C KOTOPHIMHU HAJIO BBHITIOJHUTH aprU(METHUECKUE
JNEHUCTBUSA, €CTh M OOBIKHOBEHHBIC, M JAcCATHYHBIE apoOu. C IMOHATHEM JIpoOH
CBSI3aHO TIOHATHE TIpolieHTa. UTOOKI pemarh 3aa4 Ha MPOIIEHTHI, HAJ0 CBOOOIHO
MEePEeXOAUTh OT APOOEH K MPOIIEHTaM U HA00OPOT — OT MPOIICHTOB K APOOSIM.

Cpennee apudmeTrueckoe psijia YUCENT — 3TO YaCTHOE OT JCJICHUS] CyMMBI
ATUX YUCEJ Ha UX KOJIHYECTBO.

Mopa — 3To 4ucHO psiaa, KOTOPOE BCTPEUYAETCS B 3TOM PsIy Yallle BCETO
(HamboJiee 4acTo).

Pasmax — 3TO OAMH M3 CTAaTUCTHUYECKUX IOKa3aTelell pa3inyus, WIH
pazdpoca. DTo pa3HOCTb MEXAY HAaUOOJBIIMM U HAMMEHBIIIUM 3HAYCHUSIMU psia
JTAHHBIX.

dopmyJia miIon@aau NpsMoyrojibHuKa — S=ab. OHa BbIpakaeT COOTHOIIEHUE
MEXAy IUIOHIaAbl0 S W JJIMHAMU CTOPOH a W b. JIis HaxXOoXAEHUs IUIOIIAn
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NpSIMOYTOJIbHUKA HAJl0 MU3MEPUTh €r0 CTOPOHBI W MEPEMHOXKHUTH IMOTYUYHBIINECS
qHCIa.

dopmyna MMyTH pPAaBHOMEPHOrO JBIKEHUS — s=vt. OHa BbIpakaer
3aBHCHUMOCThH PACCTOSIHUSL S OT CKOPOCTU JBMKEHHS V U BpeMeHH t. DTO riaBHOE
COOTHOILIEHUE MEKIY PACCTOSTHUEM, CKOPOCTBIO U BPEMEHEM JIBUKEHUS NIO3BOJISIET
0 JIIOOBIM JABYM U3 YKa3aHHBIX BEJIMYMH HAWTHU TPETHIO C TIOMOILBIO BHIYMCIICHUH.

B ObITy KaxIblil yenoBeK (PaKTUYECKU MOJIb3yeTcsl (GOpMyJIOd CTOMMOCTH
MOKYNKH. J[7s 3TOro IeHa ToBapa yMHOXAETCsl Ha KOJWYECTBO KYILJICHHOTO
ToBapa. Hanpumep, 1ieHa 0AHOr0 KMJIorpaMma caxapa yMHOKaeTCsl Ha KOJIMYECTBO
KYIUICHHBIX KHJIOTpaMMoB. Eciii cTouMoCTh mOKyiku 0603HaunTh OykBo# C, 1IeHy
ToBapa OyKBOW C, a KOJMYECTBO KYIJIEHHOrO ToBapa OyKBOW m, TO (QopMmyiy
CTOMMOCTH MOKYIIKM MOKHO 3anucarh Tak: C=cm.

[Ipu BeIuUCIEHUAX IO POpMYJSIaM BMECTO OyKB MOXHO IO/ICTABISATh Pa3HbIE
gyucna. Hanpumep, B Qopmyne s=vt BpeMss U CKOPOCTb MOTYT MEHATbci. B
3aBHUCHUMOCTH OT JTOro OyAeT MEHSThCS paccTosiHue. Takue H3MeHstoImmecs
BEJIMYMHBI Ha3bIBAIOT NIEPEMEHHBIMU BeIMYMHAMU. BykBbl B (hopmyrie, KOTOphIMU
OHM 0003HAaYEHBI, HA3BIBAIOT MIEPEMEHHBIMHU.

JIBe BENUYMHBI HAa3bIBAIOT TPSAMO TMPOMOPIMOHANBHBIMHU, €CIH TIpU
YBEJIMUEHUHU OJIHOM W3 HUX B HECKOJIBKO pa3 JApyras YBEJIHMUHMBAETCS BO CTOJIBKO
ke pa3. OOpaTHO TPOMOPIMOHATBHBIMA HA3bIBAIOT JBE BEIWMYMHBI, TIPU
YBEJIMUEHUH OJHOM M3 HUX B HECKOJBKO pa3 Apyras yMEHbBIIIAETCS BO CTOJIBKO K€
pas.

a c a ¢
Ecan otHOmeHue Z paBHO OTHOIICHHIO E’TO PaBC€HCTBO Z:E Ha3bIBAIOT

MIPOIIOPLIKEH.

Korna 3amauy pemaroT anreOpandeckuMm CrocoOOM, TO YCIOBHE 3ajadu
NpeXe BCEro MEPEBOAAT Ha s3bIK MaTeMaTuku. [lepBrlil miar Takoro neperojaa —
BBEJICHHE OYKBBI JJIT OOO3HAYCHHS KaKOW-TMOO HEW3BECTHOW BEIMYMHBI. B
pe3yJsibTaTe mepeBoja OObIYHO MOJIY4yaeTcsl paBEHCTBO, cojaepikaiiee OykBy. DTO
PaBEHCTBO HA3bIBAIOT YPABHEHUEM.

AJI'EBPA
9 KJIACC?®
(4-i1 rox 00yuenust Ha ypoBHe O00)
1. PanmonasibHbIe Apoou
PanmonanpHass apoOb. OCHOBHOE CBOMCTBO JpoOU, COKpallleHHE JpoOei.
Cymma u pasHocth apobeil. [IpousBenenue u yactHoe apoOeit. [IpeobpazoBanue
palnoHaIbHBIX BeIpakeHUr. OyHKuus y = k/x u e€ rpaduk.
2. KBaapaTHble KOpHH
JetictButenpuble  uymcna.  [lomstue 00 ~ WppalnMOHAILHOM  YHCIIE.
ApudmMernueckuii KBaapaTHbIA KOPEHb, MPUOIMKEHHOE 3HAYCHHE KBAJPATHOTO
kopHsi. CBolicTBa apu(METUUECKOTO KBaApaTHOTO KOpHsS. [IpuMeHeHue cBONCTB

8 TlpemycmaTpuBaeTcsi yBenuueHMEe Y4YeOHOTO BPEMEHM Ha HM3yYeHHE TeMaTUYECKMX pasjenoB «Uucna u
BBIYHCIICHIS» U «Allredpandeckue BhIpakeHUs». M3yueHne nporpaMMHOTro MaTepHaia 110 TeMaTHYECKUM pa3zieam
«YpaBHEHHUS U HepaBeHCTBa» N «DyHKIHMM) MpeaycMaTpuBaeTcs Ha 5-oM rogy o0yuerus Ha yposHe OOO.
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apumeTrnyeckoro  KBagpatHoro  KopHs  IIpeoOpa3oBaHus  BBIpaKEHUH,
coJleprKalX KBaapaTHble KOpHU. DyHKIUA ¥ = X U €€ rpaduK.

3. KBagpaTHble ypaBHEeHHS

KBagpatHoe ypaBHeHue u ero KopHH. @DopMysnbl KOpHEM KBaApaTHOIO
ypaBHeHus. Teopema Buera. [[poOHble palmoHajdbHble YpaBHEHHUA. PelieHue
3a/1a4, MPUBOJAIINX K KBaIPATHBIM U PAllMOHAJIbHBIM YPaBHEHHSIM.

HepaBencrsa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [I0UWIEHHOE CIIOXKEHUE U YMHOXKEHUE
YUCJIOBBIX HEpPABEHCTB. [IprMEeHEeHHE CBOMCTB HEPABEHCTB K OLICHKE 3HAYEHUS
BbIpakeHus. JIMHEelHOe HEPAaBEHCTBO € OJHOW NepeMeHHOW. CHhcTeMa JIMHEMHBIX
HEPABEHCTB C OAHOU NIEPEMEHHOM.

CreneHb ¢ HeabIM MOKa3aTeJaeM. JJIeMEHThI CTATHCTHKH.

Crenenp ¢ HenpM IOKas3aTeneM U €€ cBoilcTBa. CTaHAAPTHBIM BHJ YHCIA.
3anuck

NpUOIMKEHHBIX 3HaueHuW. JlelcTBUs Haa TPUOTMKEHHBIMH 3HAYCHHSIMHU.
OneMeHThl cTaTuku.COOp M TpyNMUpPOBKA CTATUCTHYECKUX MaHHBIX. HarmsgHoe
IPEICTABICHUE CTATUCTUYECKON HH(pOpMALUK.

6. IlloBTopenue. Pemenne 3agau

3akperieHne 3HaHUW, YMEHUN M HABBIKOB, ITOJIYYEHHBIX HA YPOKaXx IO JTAHHBIM
TeMaM (Kypc aireopsl 9 kiacca).

Ilpumepnwie 6uodvl deamenbHOCMU 00YUAIOUWLUXCA:

— 00BbsICHEHHE 3HAUCHUS OHATHH ((POpMyJIMpOBaHUE ONPEAECICHUN);

— JI0OKa3aTEIbCTBO U OIIPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEDPOB;

— pelIeH’e TEKCTOBBIX 3aJa4 apu(PMETHUECKUMHU CIIOCOOaMH;

— (hopmynupoBaHUe MPaBUII (B paMKax U3y4EHHOTO);

— ureHue (ophodNMUUECKH M TPAMMATHUECKH BEPHOE) MaTeMaTUYECKHX
3aIMcen;

— aHaiMM3 TeKCTa 3ajayd, MepedOopMyIUPOBKA YCIOBHUS, H3BICUECHUE
He0oO0XoauMoN MH(pOpMAIIMK, MOIETUPOBAHUE YCIOBUS MIPU MOMOIIN BU3YaJbHBIX
onop (cxeM, pUCYHKOB, peaJIbHbIX IIPEAMETOB);

— IIOCTPOEHUE JIOTUYECKUX LIENOYEK PACCYKICHUM;

— KpUTHYECKas OIEHKa M OOOCHOBAHHME IOJYYEHHOTO  OTBETA,
OCYILIECTBIEHUE CAMOKOHTPOJIS;

— IPOBEJIEHUE HECIOXKHBIX UCCIENOBAHUIA — B paMKaxX M3yYEHHOTO (B T.4. €
UCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

— moaA0Op ¥ MPUBEACHUE IPUMEPOB C OMOPOH HA COIUATHHO-OBITOBOM OTIBIT.
U np.

IIpuMepHas TeMaTH4ecKasi 1 TEPMUHOJTOTHYECKAA JTEKCUKA

IIpumepnvle cnosa u ciogocouemanus

AnreOpandeckue JpoOu, BEPOSTHOCTh CIYYaWHOTO COOBITHS, BBIHECEHHE
o0IIIero MHOXHTENA 3a CKOOKH, 3a/Jaya O HaxOXKJEHUU CTOPOHBI KBapara,
UppalMOHAJIbHBIE YHKCIa, KBaJApaTHbIE KOPHH, KyOMYECKHMH KOpEHb, OCHOBHOE
CBOKMCTBO JIpoOH, MpeoOpa3oBaHUE BBIPAKEHUH, Pa3IOKCHHE MHOTOWICHOB Ha
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MHO>KUTENH, PA3I0KEHUE HA MHOXKHUTENU C MPUMEHEHHEM HECKOJBKUX CIOCOOOB,
pELIeHNE YPABHEHUI C TOMOILBIO PA3JIOKEHHSI HA MHOKHUTEIM, CBOMCTBA CTEIIEHU
C 1IeNbIM T[OKa3aTeleM, CllydailHble COOBITUSI, CIIO)KEHHE (BBIYUTAHHE)
anredbpandeckux Jpodel, cnocod IpynmnupoBKH, CTENEHb C LIEJIbIM MOKa3aTelleM,
teopema I[ludaropa, ymHokeHue (IeneHue) anredOpandeckux Apooed, GopmMyIisl
Pa3HOCTU U CyMMBI KyOOB, (hopMyJia pa3HOCTH KBaJIpaTOB, YACTOTA U BEPOSTHOCTD,
4acTOTa CIIy4YaiHOTO COOBITHS.

IIpumepHvie ghpazvi

MpI1 3anucanu pacnpeaeuTeIbHOe CBOMCTBO YMHOXKEHHSI B TOM BHUJE, KaK
OHO MPUMEHSETCA JUIsl BRBIHECEHHS OOIIEr0 MHOKUTES 32 CKOOKH.

A mpouwmtan(a) Qopmymny Tak: cymMma KyOOB JIByX UHCEN paBHa
IIPOU3BEACHUIO CYMMBI 3THX YKCEJI U HEMOJIHOTO KBaApaTa uX pa3sHOCTH.

51 Ha30BY MpUEMBI, IPU OMOIIHM KOTOPHIX MHOTOUJIEH MOXHO Pa3I0XKHUTh HA
MHO>KUTEIH.

Pa3noxenne Ha MHOXKHTENIN — 3TO OCHOBHAs 3a/1a4a TEOPUHA MHOTOUYJIEHOB.

IIpumepnvie 6160001

CyuiecTByeT 1enblid psj OpUEMOB JJiA Pa3IOKEHUS MHOTOWIEHOB Ha
MHOXHUTeNMU. OOUH W3 Takux NPUEMOB — BBIHECEHHE OOIIEr0 MHOMKUTENS 32
CKOOKH. DTO NpeoOpa3oBaHUE BBIMOJHIETCS Ha OCHOBE paCHpeAesIUTEeIbHOTO
CBOMCTBA — KaK U YMHOXE€HUE MHOTOWIEHA Ha ofHOwWIeH. Ho B cilyyae BbiHECEHUs
3a CKOOKH 3TO CBOMCTBO MPUMEHSIETCS CIpaBa HAJIEBO.

Ms1 paccMOTpesid pa3Hble NPUEMBI, MPU MOMOIIM KOTOPBIX MHOIOYJIEH
MOKHO Pa3JIOKUTh HA MHOXXHMTEJIM: BHIHECEHHE OOIIEr0 MHOXHTENS 33 CKOOKH,
croco0 TpYNIUPOBKH, NPUMEHEHHE (OpPMYJT COKpAIIEHHOTO YMHOXEHHs. B
CJIO’KHBIX CIIydasiX HaJ0 MPUMEHSATh HECKOJbKO MpuémoB. He cymiectByer o0mmx
OpaBWI JJi1 YCTAaHOBJIEHMSI TOTO, Kakue CHOCOObl M B KAakOM TMOPSIKE HaJo
IpUMEHATh. Takke He BCcerja MOXHO Pa3lokKUTh MHOTOWIEH Ha MHOXxuTenu. Ho
€CTh HEKOTOPbIE PEKOMEHIAINH, KOTOPbIE HAJI0 YUYUTHIBATh. ECIIM MOXHO BBIHECTH
3a CKOOKM OOIIUN MHOXHUTENb, TO 3TO HYXHO cjenaTh. Hajmo nocMoTpeTh, MOKHO
J¥ BOCTOJB30BaThCS KaKOW-HUOYAb (GopMynoii: 1) ecnnm mmeercs NBYWIEH, TO
HAJ0 MPOBEPUTH, MOXKHO JIU MPUMEHUTH (POPMYIy pa3sHOCTH (CyMMBbI) KyOOB, 2)
€CJIM €CTh TPEXUJIEH, TO HAJ0 IPOBEPUTh, MOKHO JIM CBEPHYTh €ro B KBaJpaT
nByuneHa. Ecnu He ynaércs mpuMeHUTh (OPMYJIIbl COKPAIIEHHOTO YMHOXKEHUS, TO
HaJ0 MOMpoOOBaTh MCIHOIB30BaTh Crocod rpynmnupoBku. Korga pasnoxeHue Ha
MHOXKHUTEJIA 3aBEPIICHO, HAJI0 MPOBEPUTH MOJYYEHHBIA pPE3YyJbTaT C MOMOULIBIO
YMHOKEHHUSI.

AJITEBPA
10 KJIACC
(5-i rox o0y4yenus Ha yposae O00)°
KBaaparuynas pyHkuus

? HpeﬂyCManI/IBaeTCﬂ YBCJIUYCHUC yqeGHoro BpEMCHM Ha HM3Y4YCHUEC BCEX TCMATUYCCKUX PA3ACIOB,

MPEACTABJICHHBIX UIA JaHHOI'O roaa O6y‘{CHHH.
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Oynkums. Bospacranme u  yOwsiBanwe QyHkiuu. KBaapaTHbI TpexXuiieH.
Paznoxxenue kBagpaTHOrO TpeX4djleHAa Ha MHOXMTENH. Pemenue 3amad myrem
BBIJICJICHHSI KBaJlpaTa ABY4YJI€HA U3 KBaJpaTHOro TpexwieHa. Oynkuus y=ax2 + bx
+ ¢, e€¢ cmoiicTBa, rpaduk. [Ipocteitmme npeodpazoBanus rpaduKoB (HYHKIIHA.
PemeHnne HeEpaBEHCTB BTOPOUM CTEINIEHU C OJTHOM ITIEPEMEHHOM.
YpaBHeHUs U HEPABEHCTBA C OJHOM NepeMeHHOM
[lemoe ypaBHeHUE W ero KOpHH. J[poOHBIE pallMOHANIbHBIC ypaBHEHHs. Perenue
YPaBHEHUW TPETbEU U YETBEPTOU CTENEHU C OJHUM HEU3BECTHBIM C MOMOILBIO
pa3lOXKEHUsT HAa MHOXWTEJIM U BBEICHHUS BCIIOMOTAaTENbHOM IEPEMEHHOM.
HepaseHcTBa BTOPOI CTENIEHU € OJHOM ITIEpEMEHHON. MeTo HHTEpBaIOB.
YpaBHeHMS U HEPABEHCTBA € ABYMS NlepeMeHHbIMH
VYpaBHeHHe C JByMsl NEpEeMEHHbIMH M €ro rpaduk. YpaBHEHUE OKPY>KHOCTH.
Pemenne cucrem, comepxammx OIAHO YpPaBHEHHME IMEPBOW, a JAPYroe BTOPOH
creneHy. Pemienue 3aga4 METOJOM COCTaBIICHUS CUCTEM. Permienue cucreM aByX
YPABHEHUM BTOPOM CTEIEHU C IBYMS IEPEMEHHBIMU.
IToBTOpenue. Pemenune 3agaq

3akperieHne 3HaHUW, YMEHUN M HABBIKOB, ITOJIYYEHHBIX HA YPOKaXx IO JTAHHBIM
TeMaM (Kypc anreopsl 10 kiacca).

Ilpumepnsie 6uodvl desamenrbHOCMU 00YUAIOULUXCA:

— 00BbsICHEHHE 3HAUCHMS OHATHH ((POpMYIMPOBAHUE ONPEACICHHN );

— JI0Ka3aTEIbCTBO U ONIPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pellIeHHEe TEKCTOBBIX 33Ja4 apU(PMETHUECKUMU CIIOCO0aMU;

— (hopmynupoBaHUE NMPaBUII (B paMKax U3y4EHHOTO);

— yteHue (OpPOIMUYECKH U TPaMMATUYECKH BEPHOE) MaTeMaTUYECKUX
3amnucei;

— aHaiMM3 TeKCTa 3ajadyd, MepedopMyTUPOBKA YCIOBHUS, H3BICUECHUE
HEeoOX0oaUMOoN MH(pOpMAIIMK, MOETUPOBAHUE YCIOBUS MTPU MOMOIIN BU3YaJbHBIX
onop (cxeM, pUCYHKOB, peabHbIX MPEAMETOB);

— MIOCTPOEHUE JIOTUYECKUX LIENOYEK PACCyKICHUM;

— KpUTHYECKas OLEHKa M OOOCHOBAHHME IOJIYYEHHOTO  OTBETa,
OCYIIECTBIEHUE CAMOKOHTPOJIS;

— IPOBEJICHUE HECIOXKHBIX UCCIENOBAHUI — B paMKaxX M3yYEHHOTO (B T.4. C
UCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

— moaA0Op ¥ MPUBEACHUE IPUMEPOB C OMOPOH HA COIUATHHO-OBITOBOM OTIBIT.
U np.

IIpuMepHas TeMaTH4YecKasi M TEPMUHOJTOTHYECKAS JTEKCUKA

IIpumepnvle cnosa u ciogocouemanus

['paduix nuHEHHOTO ypaBHEHUS C JBYMS MEPEMEHHbIMU, Ipa@uK QyHKIUH,
JNEWCTBUTEBHBIE YUCIA, 10KA3aTEIIbCTBO HEPABEHCTB, 33a/1a4d HA KOOPIUHATHOU
IJIOCKOCTH, KBaJIPAaTHBIE YpaBHEHUS, JUHEHHAs (YyHKIMS, TUHEHHOE YpaBHEHUE C
IBYMsI TIEPEMEHHBIMHU, JIMHEHHBIE HEPABEHCTBA, HEMOJIHBIE KBaJpaTHBIC
YPaBHEHMS, HEPABEHCTBA, PA3JI0KECHHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIH,
pelIeHne 3a7a4 C IOMOIIBI0 CUCTEM YPaBHEHUM, PELICHHE CUCTEM YPAaBHEHUMU
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CrocoOOM TMOJACTAHOBKHU (CJIOXKEHHsI), ¢ TOUHOCTHIO JIO..., CBOHCTBA HEPABEHCTB,
CBOICTBa (hYHKIIMU, CUCTEMbl YPaBHEHHM, CIIOKHBIE SKCIIEPUMEHTHI, (HopmyIia
KOpHEW KBaJIpaTHOTO YpaBHEHUS, UTEHUE TPapuKOB.

Ipumepuvie ghpa3zvl

Oynkuus f HazpIBaeTCs BO3pacTarollel Ha MHOXKECTBE X, €clid OOJbIIeMy
3HAQUYEHMIO apTyMEHTa COOTBETCTBYET OOJIbIlIee 3HAUCHUE (PYHKIIUU.

Ecnu Ha Bcelt o6nactu onpenenenus QyHKIMS BO3pacTaeT, TO €€ Ha3bIBAIOT
BO3pacTarolel PyHKIueu, a eciin yobIBaeT — TO yObIBaroIIeH (yHKITUEH.

OYHKIMIO, B3pACTAIOLIYI0 HAa MHOXeCTBE X WIA YOBIBAIOLIYI0 Ha
MHOKeCTBE X, Ha3bIBalOT MOHOTOHHOM ()yHKLIMEW Ha MHOXeCTBE X.

Ham Hy»HO yka3zaTtb 00JacTh onpeaeneHus U 001acTb 3HAYCHUN (PYHKIHU.
MpbI JOIKHBI HAWTH MPOMEKYTKH, Ha KOTOpPBIX GyHKIUS f yObIBaeT, BO3pacTaeT u
COXpaHsEeT NOCTOSSHHOE 3HAYEHUE.

S rotoB(a) (MoOry, HE MOTY, 3aTpPYyJHSIOCh, XOUy) JI0Ka3aTb: €ClU YETHAS
(GyHKIMS MOHOTOHHA Ha IOJIOKUTEIBHOW 4YacTH O0JAacTH OMNpEIENIeHUs, TO OHa
MMEET NPOTUBOIOJIOKHBIM XapaKTEp MOHOTOHHOCTH Ha OTPHULATEIBHOW YacTH
o0JlacTu ornpeeeHusl.

Msb1  chopmynupoBalii  ONpEAENICHHE BO3pacTarouleil W yObIBaroIIeH
byHkumii Ha MHOXXecTBe X. Ham Hy>XHO mpuBecTH NpUMEphl BO3pacTaroled u
yObIBaroIIe PyHKIUH.

51 Mory OOBSICHUTB, B YEM COCTOUT OCOOEHHOCTH Ipadrika 4€THON (PyHKIIMU
Y IPUBECTU IPUMEPHI YETHON U HEUETHON (DYHKIIMH.

A roroB(a) OTBETUTH Ha BOMNPOC O TOM, Kakas (YHKIUS Ha3bIBACTCS
OTPAaHUYEHHOW U HEOTPAHUYEHHOM.

51 3aTpyAHSIIOCH IPUBECTU NPUMEPHI (PYHKIIUU, OTPAaHUYECHHON CHU3Y.

IIpumepHvie 66160061

Oynkius f Ha3pIBaeTCS BO3pacTarolell Ha MHOXKECTBE X, €CJIM JUIsl JTF0ObIX
JIBYX 3HaueHuil aprymeHta xl1 u X2 MHoxkecTBa X, Takux, 4Tto X2 > XxI,
BbITIOJTHsIETCSI HepaBeHCTBO f(x2) > f(x1). @yukuusa f Ha3pIBaeTcs yObIBaroIIe Ha
MHOECTBE X, €CJIM JJIs JTIOOBIX JBYX 3HAUeHUI aprymeHTa X1 u x2 MHO»)KecTBa X,
Takux, 4To X2 > X1, BeImonHseTcs HepaBeHCTBO f(x2) < f(x1).

Mpbl 3HaEM HEKOTOpbIE CBOWCTBA MOHOTOHHBIX (yHKIUHA. MOHOTOHHas
byHKIUS Kakaoe CBOE 3HAUYCHHWE MPUHUMAET JIUIIb NPU OJHOM 3HAYCHUU
aprymenta. Ecnu ¢ynkmus y=f(x) sBisercss Bo3pacrtawomiei (yObiBaromiein), TO
bynkmmst  y= f(x) sBusercs yOwbBatomel (Bospactaromieir). Cymma JaByX
BO3pacTaloIux (QyHKIMNA SBISETCS Bo3pacTarolmield (yHKIMeH, a cymma JByX
yObIBaroux (pyHKuui sBnsiercs yosiBatomien gpynkuueid. Ecnu o6e pynkmum fu g
BO3pacTaromue wim ooe yosBatomue, To hyHkuus @(x)= f(g(x)) — Bo3pacraromas
byukusa. Ecnmu ynkums y=f(X) MOHOTOHHa Ha MHOXeCTBe X W COXpaHSIET Ha

1

o~ Ha MHOXecTBe X HMEET

3TOM MHOXECTBE 3HaK, TO (QyHKuua g(x)=

HpOTPIBOHOJIO)KHBIﬁ XapaKTCp MOHOTOHHOCTH.
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Oynkiusa f HaszpBaeTcs 4E€THOW, ecnm s yroboro x € D(f) BepHo
paBeHcTBO f(—x)=f(x). ®yHkuusa f Ha3pIBaeTCS HEUETHOM, €CIIU IS JTHOOOTO X €
D(f) Bepno paBencTBo f(—x)= —f(x).

AJITEBPA

11 KJIACC

(5-i rox o0y4yenus: Ha yposue O0Q0) '

ApudmMernyeckasi M reoMmeTpuyeckas nporpeccuu (16 1)
Apudmernueckas u reomeTpudeckas nporpeccun. DopMyIibl n-ro YjaeHa U CyMMBI
N MEPBBIX YWICHOB IPOrPECCUH.
DJIeMEeHThI CTATUCTUKYU U TEOPUM BEPOATHOCTEH
KomOunaropusle  3amaun.  [lepecTaHOBKHM,  pa3MeIllEHHUS,  COYETAHMUS.
[TepectanoBku. Pazmemienus. Coueranusi BeposiTHOCTh CIydaifHOTO COOBITHS.
IHoBTOopenue. Pemenue 3agau
3akperuieHre 3HAaHWH, YMEHHA W HABBIKOB, MOJIYYCHHBIX Ha YpOKaxX IO JTaHHBIM
TeMaM (Kypc anreopsl 11 knacca).

Ilpumepnovie 6uovl dessmenbHOCHIU 00YUAIOUAUXCA:

— 00BsICHEHUE 3HAUYCHUSI IOHATHH ((HOPMYITUPOBAHUE ONIPEICICHUN );

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TTIOMOIIBIO KOHTPIIPUMEPOB;

— pellleHre TeKCTOBBIX 3a7a4 apu(hMETUIECKUMH CTI0CO0aMH;

— dhopMyIHpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— ureHue (ophodMUUECKH M TPAMMATHUYECKH BEPHOE) MaTeMaTUYECKHX
3aIMncei;

— aHaMM3 TEKCTa 3amadyd, MepedOpMyTUPOBKA YCIOBHUS, H3BICUCHUE
HeoOXoaMMoN WH(pOpMAIUK, MOICITUPOBAHKUE YCIOBUS TIPH MTOMOIIHM BU3YaTbHBIX
orop (cxeM, pUCYHKOB, peabHBIX MTPEAMETOB);

— TIOCTPOEHUE JIOTHYECKUX IETIOYEK PACCYKICHU;

— KpUTHYECKas OICHKa W OOOCHOBAaHHWE IIOJYyYEHHOTO  OTBETA,
OCYIIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIOXKHBIX UCCIEIOBAHUIM — B paMKaxX M3y4EHHOTO (B T.4. C
UCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— oA0Op U MPUBEACHUE IPUMEPOB C OMOPOMN HA COIUATBHO-OBITOBOM OTIBIT.
U np.

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnule cnoea u crosocouemanus

Apudmerrueckas porpeccus, BEpOSITHOCTb, BHIOOPOYHBIC HCCIIEAOBAHUS,
reOMETpUYECKasl TMPOTPECcCHs, THCTOrpamMma, rpadudecKoe HCCIIECIOBaHUE
ypaBHEHUS, WHTEPBAJIBHBIM  psi, KBagpaTHdHas (QyHKIOHS, KBaJpaTHBIC
HEpPaBEHCTBa, napadoJsa, napadboJou, MNPOIEHTHI (MPOCThIE, CIOXKHBIE), TPOTHO3,
paIMoHaTbHBIC BBIPAKEHUS, CUCTEMBI YPaBHEHUH, CHCTEMbl YPABHCHHUUA C IBYMSI
NEPEeMEHHBIMH, CTATUCTHUKA, CTATUCTUYECKOE OIICHWBAHUE, ypaBHEHUE (IIenble,
TpOOHBIE), XapaKTEPUCTHUKA pa3dpoca, YNCIOBBIC MTOCIEI0BATEILHOCTH.

10 Hpe[{yCManI/IBaeTCﬂ YBCJINYCHUC y‘l€6HOF0 BpEMCHM Ha HM3YYCHHUEC BCCX TCEMATUYCCKUX PasciioB,

MPEACTABJICHHBIX UIA JAHHOI'O roaa O6y‘{CHHH.
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Ilpumepnvie ¢hpa3zv

S Mory OOBSICHUTH Ha MPUMEpE, KaK MOCTPOUTh rpaduk GpyHkunu y=f(—x) u
rpaduk pynkunn y=—f(—x), 3Has rpadux pyHkun y=f(x).

1 mory o0OCHOBaTh, Kak BBINOJHSAETCS MOCTPOEHUE TpapUKOB (PYHKIIHH
g=If(x)I u g=f(IxI).

HaM Hy:XHO HalTH K03()(UIUEHTHI KBaJpaTHIHOM QyHKIMHU y=ax >+ bx + c,
3Has, 4To €€ rpaduk mpoxoaut yepe3 Touku A (0;2), B (2;0), C (3;8).

Mpl pemiany ypaBHEHHsI ¢ OJHOW NEPECMEHOM, 00€ 4acTH KOTOpBIX ObUIM
LEJNBIMU BBIpQXKCHUAMHU. Takue ypaBHEHHS Ha3bIBAIOTCS LIETBIMUA YPABHEHUSAMHU.

S mory/3aTpyAHSIOCH/HE MOTY C(POPMYIHPOBATH ONpEACICHUE JIMHEHHOTO
HEPABEHCTBA C ABYMs IEPEMEHHBIMU U MIPUBECTH MPUMEPBI.

S Mory/3aTpyqHSI0Ch/HE MOTY OTBETHTH Ha BOIPOC O TOM, Kakyio (UTYypy
OpEJICTaBIsIET MHOXECTBO TOYEK KOOPAMHATHOM IUIOCKOCTH, KOODPJIWHATHI
KOTOPBIX — PEIICHUSI CUCTEMBbI JINHEHHBIX HEPABEHCTB.

pl MOTy aTh OIpEICTICHUE BO3pacTaroneu (yOnIBaro1IIEHt)
MOCIIEI0BATEIILHOCTH ¥ IPUBECTH MPUMEPHI.

S xouy chopMyTUpOBATH MPUHITATT MATEMATUYECKON MHTYKITHH.

Sl Mory OTBeTHTh Ha BONPOC O TOM, B KAaKUX MPOMEKYTKaxX
TPUTOHOMETpHUECKHe (YHKIUU TNPUHUMAIOT TIOJOKUTEIbHbIE 3HAUCHUS, a B
KaKNX — OTpUIIaTeIbHBIC 3HAUCHHUS.

S Mory OOBACHUTH, YTO HAa3bIBACTCA MEPHOJOM (PYHKIMM W HA3BaTh
OCHOBHOM TIEPHO]T KAKI0N TPUTOHOMETPUIECKON (HyHKIIUU.

3HaHHE 3aKOHOB TPUTOHOMETPUUECKUX (QYHKIUU TIOMOTaeT pelarh
npocTeilliie TPUTOHOMETPUYECKHE YpPaBHEHUS, YpPaBHEHHUS, B KOTOPBIX 0]
3HaKOM TPUTOHOMETPUUYECKUX (PYHKIMH COepKATCs IEPEMEHHBIE.

IIpumepnvie 66160001

DyHKIUIO, KOTOPYIO MOXKHO 3a1aTh (GopMyIIoi Buaa y=ax2+ bx + ¢, rue a#
0, Ha3BIBAIOT KBAAPATUYHON (PYHKIIUEH.

JIro6y10 kBagpaTHuHyro QYHKIMIO y=ax 2+ bx + ¢ MOkHO 3a1aTh GopMyIIOif
BHaa y=a(x—m)Z+n.

PaccMoTpuM BakHOe CBOWCTBO mapaboibl. [Ipu BpaleHuM BOKpPYT ocH
CUMMeTpuu mapabojia omuchiBaeT (urypy — mnapabosoun. Ecnu BHYTpeHHIOIO
MOBEPXHOCTh Mapabojionsia caejaTh 3€pKaIbHOM M HAmpaBUTh Ha HEE IMy4OK
Jdy4el, mapamienbHbIX OCH, TO OTPaKEHHBIE JTy4u cOoOepyTCs B OJHOW TOUKE —
doxyce. Eciiu mapabonunueckoe 3epkasno HarpaBuTh Ha ColHile, TO TeMIepaTypa B
bokyce OKaxkeTcs Takoil BBICOKOH, YTO MOXKHO OyJAeT paciuiaButTh merami. Ecmu
UCTOYHUK CBeTa TMOMECTUTh B (oKyce, TO OTpakEHHBIE OT 3€pKaTbHOU
MOBEPXHOCTH TapaboIIon 1a JTyYl OKa3bIBAIOTCS HAMPABICHHBIMU MAPaJUIETHLHO €T0
OCH M HE pPacCceMBalOTCA. OJTO CBOWCTBO HCIOJB3YETCS] TPHU HM3TOTOBICHUHU
MPOKEKTOPOB M aBTOMOOMJIIBHBIX (hap.

Yro6sl moctpouth rpadguk ¢ynkuun y=If(x)I, ecniu wu3BecteH rpaduk
¢bynkuun y=f(X), HYy’)KHO TOCTaBUTh Ha MecTe Ty ero yactb, riae f(x)=0, u
CHUMMETPHYHO 0TOOPa3UTh OTHOCUTEIBLHO OCH X JIPYTYIO €ro 4acTh, rae f(x) )<O0.
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Yrobsl moctpouts rpaduk ¢yskuuu y=If(x)l, ecnu wusBecren rpaduk
¢ysnkun y=f(X), Hy’)KHO OCTaBUTb Ha MeCTe Ty uyacTh rpaduka QyHkiuu y=f(x),
KOTOpasi COOTBETCTBYET HEOTPUIATENIbLHOM YacTH 00JacTu onpeaeneHus: QyHKINU
y=f(x). OTpa3uB 3Ty 4acTb CUMMETPUYHO OTHOCUTEIHHO OCHU Y, MOIYYUM JIPYTYIO
qacTh rpaduka, COOTBETCTBYIOLIYIO OTPULIATENBHOM YacTH 001aCTH ONpPEAEIICHUSI.

[lenoe ypaBHEHHE C OJHOW MEPEMEHHOM — 3TO YpPaBHEHUE, JIEBAS U IIpaBas
YaCTH KOTOPOTO — LIEJIbI€ BHIPAKEHHUSI.

[Ipu pemienun 3agaud Mbl MPUMEHUIM TpaduuecKuil crnocol pelieHus
CUCTEMBI ABYX YpaBHEHUH C IByMsl IepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSIT
rpagukyu 000UX ypaBHEHUI U HAXOJUT KOOPJIUHATHI OOIIMX TOUYEK ITUX IPaUKOB.
Ho rpadwmuecknii cmoco® m03BOJSET HAWTH pEIICHHE CHCTEMBI TOJBKO
pUOINKEHHO.

JroOyto cucteMy ABYX JIMHEWHBIX ypaBHEHUN C JABYMS TEPEMEHHBIMU
MOKHO pEIIUTh CIOCOOOM IMOJCTaHOBKUM WM crnocoOoMm cioxeHus. Ho mo-
JPYroMy TMPOUCXOJUT C CUCTEMaMH YpaBHEHMM Oojiee BBICOKMX cTemeHei. Jlis
HUX HET OOHIMX Ccroco0OB pelieHus. JIuib HeKOTOpble U3 HUX MOXKHO PEIIUTH
CIoco0OM MOJICTAHOBKH MJTM CITIOCOOOM CIIOKEHHUSI.

[TocnenoBarenbHOCTh, B KOTOPOM KaXKAbId MOCIAEAYIOIIUA 4YiieH OOoJblie
NpEABIIYLIEro, Ha3bIBAETCA Bo3pacTaromen. llocaenoBaTenbHOCTh, B KOTOPOU
KQK/IbIM MOCIEAYIOIINIA YIEH MEHbIIIE MPEAbITYIIEro, HA3bIBAETCS yObIBAOILIEH.

[locnenoBarenbHOCTh (an) HA3bIBAETCS OrPAaHUYEHHOW CBEpXY, €CIH
CYILIECTBYET TAKOE€ YMCIIO M, YTO an < m MpH JOO0M n.

[TocnenoBarenbHOCTh (an) Ha3bIBa€TCS OrPAHUYEHHOM CHHU3Y, €CIU
CYILLIECTBYET TaKOE YUCIIO P, YTO an = p MpH JI0OOM n.

[locnenoBarenbHOCTh, OIPAHMYEHHAs CBEPXYy M CHH3Y, Ha3bIBaeTCs
OTrpaHUYEHHON MOCEI0BATETBbHOCTBIO.

Kaxnapiii uneH apupMeTH4ecKOW NPOrpEecCHH, HadhHas CO BTOPOTO,
SBIICTCS CPETHUM apru(PMETUIECKUM MPEABIIYIIETO U MOCIETYIOIIET0 YWICHOB.

@yHKIMS ¢ 001acThIO onpeeiaeHust X U 001acThio 3HaUeHUN Y Ha3bIBaeTCs
oOpaTuMoOM, eciau o00paTHOE €l COOTBETCTBHE MEXIy MHOXKECTBOM Y U
MHOK€CTBOM X — (DYHKIIHSL.

Ecmu ¢ynknus f obparuma, To oOpaTHOE €M COOTBETCTBHE HA3BIBAIOT
dbyukiuen, oopatnon GpyHkuu f.

KoHeuHOE MHOXKECTBO, B KOTOPOM YCTaHOBJIEH IOPSIIOK €ro 3JIEMEHTOB,
HAa3bIBAIOT IEPECTAHOBKOM.

I'EOMETPUA
8 KUIACC
(3-i1 rox 00y4yenusi Ha yposHe O0OO0) !
OcHOBHBIE CBOMCTBA NMPOCTENHIINX reoMeTpuYecKux Gpuryp
Hauanbabie noustus maanumerpuu. ['eomerpuueckue ¢purypsl. Touka u mpsimast.
OTtpe3ok, mimHa orpe3ka u e€ cpoictBa. [lomymnockocts. IMomynpsmas. Yrod,

'l CoxpansieTcs conep:xkanue M 00bEM MaTepuala, HpeacTaBieHHoro B npumeproil OOIl — mia TpeThero ropa
o0yuenns Ha ypoHe O0O.
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BEJIMUMHA yIIa W €€ CBOMCTBA. TpeyrosbHUK. PaBeHCTBO OTPE3KOB, YIIIOB,
TpeyroybHUKOB. 1apaienbuble npsimelie. Teopempl U 10Ka3aTENbCTBA. AKCHOMBI.
OcHOBHas 11eJIb — CUCTEMaTHU3UPOBaTh 3HAHUA y4allluXxcsi 00 OCHOBHBIX CBOMCTBax
IPOCTEHIINX T€OMETPUUECKUX (PUryp.
CMexKHBIEC U BePTHKAJIbHBIE YIVIbI
CMeXHBIE UM BEPTHKAJIbHBIE YIIBI U MX CBOWCTBA. [leprieHOuKyIIsApHBIE NpsSMBIE.
buccexrpuca yrna u e€ CBOMCTBaA.
OcHOBHasi 1Eeldb — OTPabOTKa HABBIKOB IPUMEHEHHUS CBOMCTB CMEXHBIX U
BEPTUKAJIBHBIX B MPOLIECCE PEMIEHUS 3a4ay.
IIpu3Haku paBeHCTBA TPEYroJIbHUKOB
[TpusHaku paBeHCTBA TPEYroJbHUKOB. Menuanbl, OHCCEKTPUCHI U BBICOTHI
TpeyrojabHuKa. PaBHOOEIPEHHBIN TPEYTOJIBHHUK U €T0 CBOMCTBA.
OcHoBHas 11€7b — CPOPMHUPOBATh YMEHHE J10KA3bIBaTh PABEHCTBO TPEYTOIHHUKOB C
OIIOpPOM Ha IIPU3HAKU PABEHCTBA TPEYTOJILHUKOB.
CyMMa yIiioB TpeyroJibHMKa

[TapamnensHbie npsiMbie. OCHOBHOE CBOMCTBO NapajuIeNIbHbIX NpAMBIX. [Ipu3Haku
napajulelbHOCTH mpsiMbiXx. CyMMa yIIOB TpeyrojabHUKa. BHemHuid yron
TpeyroibHuKa. [Ipr3Haku paBeHCTBa MIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. PaccTosiHne
OT TOYKH A0 NpAMON. PaccTostHue Mex 1y napajuieIbHbIMUA PSIMBbIMHU.
OcHOBHast 1enb — JaTh CUCTEMATH3WPOBAHHBIE CBEACHUS O MAPAIIIEIbHOCTH
IIPSAMBIX, PACIIMPUTH 3HAHMS YYAIIUXCSA O TPEYTOJIbHUKAX.
I'eomerpuyeckune nocTpoeHust

OkpyxHocTh. KacarenbHass K OKpYKHOCTH M €€ cBoucTBa. OKpYKHOCTb,

ONMCAaHHAS OKOJO TpeyroiapHuka. OKpyKHOCTb, BIIMCAaHHas B TPEYTOJbHUK.
CBOWCTBO CEPENMHHOTO IEPIECHIUKYIsApa K OTpe3Ky. OCHOBHBIE 3a7add Ha
IIOCTPOEHHUE C IIOMOIIBIO LIUPKYJIISA U JTUHEHKH.
OcHoBHass 1enb — cQOpMUPOBATH YMEHHE peuiarb NPOCTEWIME 3aJadyd Ha
ITOCTPOEHHUE C IIOMOIIBIO LIMPKYJISA U JTUHEHKH.

IHoBTOpenue. Pemenne 3agau
3akperuieHre 3HaHWi, yMEHUN U HABBIKOB, MOJYYEHHBIX HA YPOKaX MO JAHHBIM

TeMaM (Kypc reoMeTpuu 8 Kiacca).

Ilpumepnoie 6uovl desasmenbHOCHU 00YUAIOUUXCA:

— KOMMEHTHpOBaHHE (Pa3bsCHEHHE) 3HAUYCHHUS OCBAaMBAEMbBIX TMOHSITHUM;
dbopMyIupoBaHUE OINPEICIICHU;

— U300pakeHHEe M paclO3HaBaHUE H3Y4YaeMbIX (QUTYp Ha YepTexkax;
pelieHue 3a7a4, CBsI3aHHbIX C 3TUMHU (DUTYpaMH;

— (popMyIUpPOBKA U JOKA3aTEIbCTBO TEOPEM;

— pemeHue 3aJady B COOTBETCTBMM C COAEP)KAHUEM OCBAaMBAEMbIX
TeMaTUYECKUX pa3nenos. U np.

IIpuMepHas TemaTu4ecKasi 1 TEPMUHOJIOTHYECKAS JTEKCUKA

IIpumepHnuie cnosa u cnogocouemanuisl

AKcHoMa MapajuIeNbHBIX TPSIMBIX, OMCCEKTPHCHI, BBHICOTHI TPEYTOJIHHHKA,
U3MEpeHue, Jy4, MacliTabHas JMHEWKa, MeAHaHbl, OTPE30K, NapajlieiabHbIe
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npsiMbIe, IEPBbIN (BTOPOM, TPETHI) MPU3HAK PABEHCTBA TPEYTOJIbHUKOB, IPU3HAKU
[IapaJUIEIBHOCTH  JIBYX MPSMBIX, NEPHEHIUKYJSAPHBIE NPSMBIE, IIOCTPOEHUE
TPEYTOJbHHUKA MO TPEM DJJIEMEHTaM, IIpsAMas, NPSMOYIOJbHBIE TPEYTOJIbHUKH,
COOTHOILIEHHUSI MEXIy CTOPOHAMHM WM YIJaMU TPEYIrOJbHHMKA, CPAaBHEHHE, CyMMa
YTJIOB TPEYTOJIbHUKA, TPEYTOJIbHUK, YTOJI.

IIpumepnvie ghpa3zv

Yepes mo0bie ABE TOYKH MOYKHO MPOBECTU MPSIMYIO, HO TOJIBKO OJIHY.

S naueptmi(a) npsimyro U orMmetwi(a) Ha Hed Touku A u B. Ceituac ¢
MOMOIIBI0 MacIITaOHOM nuHeHku s otMeuy Touku C u D Tak, yToOwnl TOouka B
oObL1a cepeauHoil orpeska AC, a Touka D — cepenunoii orpeska BC.

Cnauana mbl HauepTuM mpsmyro AB. Ilorom mpu momoru macmTaOHOM
JIMHEWKU OTMEPHUM Ha 3TOM mpsiMoil Touky C — Ttakyto, uto AC=2 cM. Jablie Mbl
ONPEIEIINM, CKOJIBKO TAKMX TOYEK MOKHO OTMETUTH Ha Npsimoil AB.

Ipumepnvie 661600v1

I'eomeTpust — 3TO OfHA W3 caMmbIX APEeBHUX HayK. OHa BO3HHKIA €IIE J0
Hameil appl. CIOBO «reoMeTpus» B IIEPEBOAE C IPEYECKOro s3blKa O3HAYaET
«3emsemepue». Takoe Ha3BaHUE OOBACHAETCS TEM, UTO 3aPOXKIECHUE T'€OMETPUU
OBLJIO CBSI3AHO C Pa3HBIMU M3MEPUTENbHBIMUA padOTaMH. ITU PabOThI BBIMOIHSIN
IIPU PA3METKE 3€MENIbHBIX YYAaCTKOB, TPOBEAEHUHN TOPOT, CTPOUTEIBCTBE 31AHUMN U
OPYTUX COOpYyKEeHHW. B pesynprare Takod JEATEIbHOCTH MOSBUJIUCH W
IIOCTEIIEHHO  HAKAIUIMBAJUCh  pa3Hble MpaBWja, KOTOpPBIE  CBS3aHbI €
F€OMETPUYECKHUMH U3MEPEHUSIMU U MOCTPOCHUSIMHU. TakuM 0o0pazoM, reoMeTpus
BO3HHKJIA HA OCHOBE MPAKTUYECKOM NESATEIbHOCTH OAcH. B nanbpHeimeM oHa
chopMHpOBaIach KaK CaMOCTOSITENIbHAS HayKa. JTa HayKa 3aHUMAEeTCs] U3y4eHUEM
reOMETPUUYECKUX QUTYP.

VYroa — 310 reomerpuueckas ¢purypa. OHa COCTOUT U3 TOUKHU U JIBYX JIy4EH,
UCXOASIINX U3 3TON TOYKH. JIyun — 370 CTOpOHBI yIJia, a uX ofllee Ha4yajao — 3TO
BEpIIMHA.

Cpenu mpeameToB, KOTOPBIE HAC OKPY>KAKOT, MHOTO OJMHAKOBBIX. Y HUX
onMHaKoBas (Qopma, OAMHAKOBbIE pa3Mepbl. Hampumep, 1aBa OJMHAKOBBIX
KapaHJaama, JBe OJWHAKOBBIE TETPAIM, 1BA OJMHAKOBBIX 3epKaja. B reomerpun
nBe (QUrypbl, KOTOpbIE HUMEIOT OAMHAKOBYIO (OpMYy U OJUHAKOBBIE DPa3MEpHI,
Ha3bIBAIOT PABHBIMM.

Jns u3MepeHHsT OTPE3KOB M HAXOXKIACHHsS pPACCTOSTHUA Ha IPAKTHUKE
UCIIONB3YIOT pAa3iUYHbIE EIWHMIBI H3MepeHHd. MeTrp — 3TO cTaHgapTHas
MEXAYHapoaHas enuHuna usmepenus. B omHom merpe 100 cantumerpos. B
onHoM caHTuMmeTpe 10 mMuummetpoB. IIpu u3mepeHnn HEOOJIBLIMX PACCTOSIHUM,
HanpuMep, MKy TOUKaMU Ha JINCTE OyMaru, 3a JUHUIY U3MEPEHUS IPUHUMAIOT
CaHTUMETP WM MWUIMMeTp. PaccrosHue Mexay IpeamMeTramMu B KOMHATE
U3MEPAIOT B MeTpax. PaccTosHMe MexXay Haceln€HHBIMM IIyHKTaMH H3MEPSIOT B
kuwiomerpax. Mcmone3yrorcss W Apyrue eauHuibsl  u3MepeHusd. Hanpuwmep,
JNEUUMETP, MOPCKast MUJIA.
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OTMeTuM J10OBIE TPU TOYKH, KOTOpPBIE HE JIeKAaT Ha OJHOW MPSIMOIA.
CoenunuM ux orpeskami. [lomyuum reomerpuyeckyto purypy. 3To TpEyrojJbHUK.
Tpu oTMEUYeHHBIE TOYKH — 3TO BepIUIMHBI. OTPE3KH — 3TO CTOPOHBI TPEYTOIBHUKA.
CymMMa uIMH TpEX CTOPOH TPEYroJIbHWKA Ha3bIBAa€TCA €ro nepumerpoM. /JlBa
TPEYTOJbHUKAa MOKHO Ha3BaTh pPABHBIMU, €CJIM HX MOYKHO COBMECTUTH
Hajo)KeHueM. KaKIIplii U3 3TUX TPEYTOJbHUKOB MOKHO HAJIOKUTh Ha JIPYyTrOW Tak,
YTO OHH IOJHOCTBIO COBMECTATCA. DTO 3HAYUT, YTO IOIMAPHO COBMECTATCS HX
BEPILIMHBI U CTOPOHBL. TaKe MomapHO COBMECTSTCS M YTJIbl 3TUX TPEYTOJIbHUKOB.
COOTBETCTBEHHO, €CJIM JIBa TPEYTOJbHUKA PABHBI, TO AJIEMEHTHI (YIJIbl U CTOPOHBI)
OIHOTO TPEYrOJbHUKA PaBHbI JJIEMEHTaM JpPYyroro TPEyrOJbHUKA. 3HAYWT,
PAaBEHCTBO [BYX TPEYTOJbHUKOB MOYKHO YCTaHOBUTb, HE HAaKJIaJbIBas OJIMH
TPEYTOJBbHUK Ha JPYTOH, a TOJIBKO CPABHUBASL HEKOTOPBIE UX DJIEMEHTBI.

B Marematuke KaxXao€ yTBEP)KICHHUE, CIPABEMIUBOCTb  KOTOPOIO
YCTAHABJIMBAETCS MIPU MOMOIIM PACCYKICHUM, HA3bIBAIOT TEOpeMOU. Paccyxaenus
Ha3bIBAIOTCS JOKA3aTEIILCTBOM TEOPEMBI.

I'EOMETPUA
9 KNIACC
(4-i rog o0yuenus: Ha yposue O00) '2
IHoBTOpEHUE
[ToBropenne. OcHOBHbIE CBOICTBa TeoMeTpuueckux @uryp. CMexHble U
BEpTHUKAJIbHbIE YIJbl. [Ipu3Hakum paBeHCTBa TpPEYroiabHUKOB. CyMMa yTJIOB
TPEYTOJbHHUKA.
YeT1hIpexyroJibHUKU
Omnpenenenue 4eThipexyroibHuka. [lapamienorpamm u ero cBoiictBa. I[Ipu3znaku
napayenorpamma. [lpsmoyronpauk, pomO, KBajgpaT W HMX CBOWCTBa. Teopema
Qaineca. Cpenssisi nuHuUs TpeyroiabHuka. Tpaneuus. CpenHsisi JUHUS Tpaneluu.
[IponiopuroHanbHbIE OTPE3KH.
Teopema IIugaropa
CuHyC, KOCHHYC, TAHT'€HC OCTPOr0 yIJIa MPSAMOYTOJIBHOTO TpeyrojbHUKa. Teopema
[Mudaropa. HepaBencTBo TpeyrojgpHuka. IleprneHOuKyasip M HAKJIOHHAs.
CooTHOIIEHNE MEXKIYy CTOPOHAMH M YIVIAMH B IPSMOYTOJBHOM TPEYTOJbHHUKE.
3Ha4YeHUs1 CUHYCA, KOCUHYCa U TAHTE€HCA HEKOTOPBIX YIJIOB.
JIBukenune
JBrm>kenne u ero cpoucTrBa. CHMMETpUS OTHOCUTEIBHO TOYKHM M MPSIMOM.
[ToBopoT. [TapannensHblii iepeHoc u ero cpoiicTBa. [lonsTre o paBeHCcTBE PUryp.
BekTopbl
BexTop. AOcoiitoTHas BETMYMHA U HalpaBieHUE BEKTOpa. PaBEHCTBO BEKTOPOB.
KoopanHatel BekTopa. Ciio)KeHHE BEKTOPOB U €r0 CBOMCTBA. Y MHOXXEHHUE BEKTOPA
Ha yucno. KomumHeapHbie BeKTOpbl. CKalXsipHOE NMPOU3BEICHHUE BEKTOPOB. YTOII

12 Visyyenue TemMaTHueCKOro pasjiena «YTJIbI B OKPYXHOCTH. BIHCaHHbIE W ONHCAHHBIE YETHIPEXYTOJILHUKH.
KacarenbHble kK okpyxHOcTH. KacaHue OKpy»KHOCTEH» mHpemycMaTrpuBaeTcsi Ha 5-oM roj oOy4YeHHs Ha ypOBHE
OO0, uyro oOecrieunBaeT BO3MOXHOCTh YBEJIMYEHUS Y4eOHOro BpeMEHM Ha U3y4YeHHE MarepHaia IIo
MPE/ICTABICHHBIM TEMAaTHUECKUM pa3/iesaM.
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Mexay BekTtopamu. [Ipoeknusa Ha ock. PasioxeHue BEeKTOpa MO KOOPAHHATHBIM
OCSIM.
IHoBTOopenue. Pemienue 3agau

3akperuieHue 3HaHUW, YMEHUN U HaBBIKOB, MTOJIYYEHHBIX HA YPOKaXx IO JaHHBIM
TeMmaMm (Kypc reoMeTpun 9kiacca).

Ilpumepnusie 6uodvl deamenrbHOCMU 00YUAIOULUXCA:

— KOMMEHTHpPOBaHHE (Pa3biACHEHHE) 3HAYEHHUS OCBAaMBAEMBIX MOHSITHUMH;
dbopmyIMpOBaHUE ONPEICTICHUH;

— M300paKeHUE U Pacro3HaBaHUE N3Y4YaeMbIX (PUTyp HA YepTekax;

— (hopMyITUPOBKA U 10KA3aTEIBCTBO TEOPEM;

— peleHue 3aJad B COOTBETCTBUHM C COJEPKAHMEM OCBAaWBAEMbIX
TeMaTU4YECKUX pasnenos. U np.

IIpuMepHas TeMaTH4ecKasi 1 TEPMUHOJTOTHYECKAS JTEKCUKA

Ilpumepnuvie crosa u crogocouemarnus

Bepmminbl  joMaHOM, 3BEHbA JIOMaHOW, KBaJpaT, MHOTOYTOJIbHUKH,
ompeneseHue  MOJOOHBIX  TPEYTrOJAbHUKOB,  MapajlielorpamM,  IUIOIMIAb
(MHOTOYTOJIbHHMKA, TapajuiesiorpaMMa, TPEyTrOJbHUKA, Tpamneluuun), MoJ00HbIe
TPEYTrOJIbHUKHU, MPU3HAKK TMOAOOUS TPEyTroJIbHUKOB, MNPAMOYTOJIbHUK, PpPOMO,
CMEXHbIE OTPE3KH, COOTHOIICHHUSI MEXAY CTOPOHAMH M YIiaMHu MPsIMOYTOJIbHOTO
TpEyroyibHUKa, TeopeMa, TeopeMa [ludaropa, Tpanenus, 4eTbIpEXYrOIbHUKH.

IIpumepnvie ghpazvi

MsI 3HaeMm, 4TO NMEpUMETpP MapavienorpamMmma paseH 48 cm. Ham Hy)xHO
HalTH CTOPOHBI MapajulesiorpamMma, eciaud 1) ogHa cropoHa Ha 3 cMm Ooublie
Ipyrou, 2) pa3HOCTh ABYX CTOPOH paBHa 7 cM, 3) OJHa W3 CTOPOH B JiBa pasa
OonbIne npyroi. byaem pemats 3a1audy.

Mp1 OyzieM noKa3bIBaTh TEOpeMy / MPUCTYMHUM K JOKA3aTeIbCTBY TEOPEMBI /
JIOKaXXeM TeopeMy / HaM MPEJICTOUT 10Ka3aTh TEOPEMY.

Mp1 Ha3Bau NEepPBbIN (BTOPOM, TPETHI ) IPHU3HAK ITOI00MS TPEYTOJIBLHUKOB.

Mps1 paccMOTpelid PUCYHOK, Ha KOTOPOM M300paKEH MHOTOYTOJIBHUK. ITOT
MHOT'OYTOJBHUK BBITYKJIbI, IOTOMY YTO OH JIEKHUT MO OJHY CTOPOHY OT Ka)AOou
IPSAMOU, IMTPOXOJAILEH YEPE3 IBE €T0 COCEAHUE BEPILINHBI.

IIpumepHnuie 661600061

OTpe3ku, U3 KOTOPBIX COCTaBJ€HA JIOMaHas, Ha3bIBAIOTCA €€ 3BEHBAMH.
KoOHIBI 3THX OTpe3koB — BepHIMHBI JIomMaHoW. CymMa JUIMH BCEX 3BEHBEB
HAa3bIBACTCA JJIMHOM JIOMAHOM.

Ecnu HecmexxHble 3B€HBSI 3aMKHYTOW JIOMaHOW HE UMEIOT OOLIUX TOYEK, TO
3Ta JIOMaHas HAa3bIBA€TCS MHOTOYTOJIBHUKOM. 3BEHbSI JIOMAHOM HA3bIBAOTCS
CTOPOHAMHM MHOTOYTOJbHUKA. JlIMHA JIOMaHOW HAa3bIBAa€TCS IEPUMETPOM
MHOTI'OYTOJIbHUKA.

JIBe BEpUIIMHBI MHOIOYIOJIbHMKA, IPUHAIJIEKAIME OJHOW CTOPOHE,
Ha3bIBAIOTCS coceHUMH. OTPE30K, KOTOPBIA COSAMHSIET JBE JIIOObIE HE COCEHUE
BEPILIMHBI — 3TO JUArOHaJIb MHOTOYTOJIbHUKA.
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JIr060¥1 MHOTOYTOJBHHUK pa3/eisieT MIOCKOCTh Ha aBe yacTu. OJlHA 4acTh —
3TO BHYTPEHHSs1 00JaCTh MHOTOYTOJIbHUKA, & IPYyTasi — BHELTHSS.

MHOrOyTroabHUK Ha3bIBAETCS BBITYKJIBIM, €CJIU OH JIEKHUT IO OHY CTOPOHY
OT KaKIOM IPSIMOM, IPOXOAALIEN YEPE3 ABE €r0 COCETHUE BEPIINHBI.

Kaxnpiii 4eThIpEXyroabHUK UMeeT 4 BEPIIMHBI, 4 CTOPOHBI U 2 AUAroHalu.
JIBe HECMEKHBIE CTOPOHBI YETHIPEXYTOJIbHUKA HA3bIBAKOTCS MPOTUBOIIOI0KHBIMHU.
JIBe  BepmMHBI, HE  SBJSIONIMECS  COCEAHMMH, TOXE  Ha3bIBAIOTCSA
POTUBOIONOXKHBIMU. YeThIPEXYTOJbHUKA OBIBAIOT BBIMYKJIBIE U HEBBIMYKIIbIE.
Kaxnas auaroHanb BBIIYKIOTO YETHIPEXYTOJIbHUKA pa3deNsieT €ro Ha JBa
TpeyroibHuka. OIHAa W3 JUaroHajgedl HEBBIMYKIOIO YETHIPEXYTOJbHUKA TaKKe
pa3zeNseT ero Ha JiBa TPEyTrOoJbHUKA.

[TapamtenorpaMm — 3TO YETBIPEXYTOJIBHUK, Y KOTOPOIrO IMPOTHUBOIIOIOKHBIE
CTOPOHBI TMOMApHO TNapaielibHbl. B mapaienorpaMme MPOTHUBOIOIOKHBIC
CTOPOHBI PaBHBI U MPOTUBOIIOJIOKHBIE YTy paBHbI. /[naroHanu napasienorpaMmma
TOYKOM IepeceyeHus AJIATCS MOMOJIAM.

Tpaneuust — 370 4YETBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI ITapaJlIEIbHBI,
a JBE JApyrue He mnapauienbHbl. [lapamnenbHble CTOPOHBI Tpamenuu — 3TO €€
OCHOBaHMS, a JIBE€ Jpyrue CTOpPOHBI Ha3bIBalOTCA OOKOBBIMH. Tpanenus
Ha3bIBAETCSI pABHOOEPEHHOM, €clii €€ OOKOBbIE CTOPOHBI paBHbI. Tpanenus, oJiuH
Y3 YTJIOB KOTOPOU MPSIMOI, HA3bIBAETCS IPSIMOYTOJIbHOM.

PaBHbIe NPSAMOYTOJIBHUKA MMEIOT PaBHbIE IUIOWAAU. ECiii MHOrOYroJibHUK
COCTAaBJIEH W3 HECKOJIBKMX MHOI'OYTOJIBHMKOB, TO €r0 IUIOIIAAb pPaBHA CyMMeE
IJIOIIAIEW 3TUX MHOTOYIOJIBHMKOB. [Inomane kBajgpara paBHa KBagpaTy €ro
CTOPOHBI.

[1nomane NpsAMOYTroJIbHUKA paBHA MPOU3BEACHUIO €I0 CMEKHBIX CTOPOH.

Ecnu kBazpat oqHON CTOPOHBI TPEYTOJIbHUKA PABEH CyMME KBAJIpaTOB JABYX
JIPYTUX CTOPOH, TO TPEYrOJbHUK MPSIMOYTOJIbHBIA. OTO TeopeMa, oOpaTHas
teopeme [Tudaropa.

Ecnu nBa yria oJHOro TpeyroJibHUKa COOTBETCTBEHHO PaBHBI JBYM YIjaM
JIPYyroro, TO TaKue TPEYTOJbHUKUA MOJOOHBI. IJTO MEPBBIA MPU3HAK MOAOOUS
TPEYTOJIbHUKOB.

Ecnn 11Be CTOpPOHBI OJHOrO TPEYTrOJIbHUKA MPONOPLUUOHAIBHBI JIBYM
CTOpPOHAaM JIpyroro TPEyroJbHUKAa M YIJbl, 3aKIIOYEHHBIE MEXIYy OSTUMHU
CTOPOHAMHU paBHBI, TO TaKW€ TPEYTOJbHUKH MOJOOHBL. DTO BTOPOW MpPHU3HAK
no100Us TPEYTOIbHUKOB.

Ecny cTOpoHBI OTHOrO TPEYroJIbHUKA IPOMOPLUMOHAIBHEI TPEM CTOPOHAM
JIPyroro, TO TaKW€ TPEYrOJbHUKH MOAOOHBI. DTO TPETHl MpPU3HAK MOA00US
TPEYTOJIBbHUKOB.

I'EOMETPUA
10 KUIACC

(5-ii rox o0y4yenus na yposue O00) 13

13 Mi3syuenune TeMaTHYeCKHMX pa3ieioB «JleKapTOBBI KOOPAMHATHI HA IIIOCKOCTHY», «[IpaBUIbHBEIE MHOIOYTOJIbHUKH.
JmHa OKpYKHOCTH ¥ TUIOMIAAb KpyTa. Beraucnenne miomanein», «IBIikeHus IIOCKOCTI» MpeayCcMaTpUBaeTCs Ha
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IHoxo0ue puryp.
[Tonsitue o romoretun u nopodbun puryp. Ilogodue Tpeyronbuukos. [Ipuznaku
no1o0us TpeyroiabHUKoB. [logo6ue npsMOyroJbHbIX TPEYTOJIbHUKOB.
[{eHTpasbHbIE ¥ BHMCAHHBIE YTJIBI U UX CBOMCTBA.
Pemienue TpeyrojibHUKOB.
Teopema cunycoB. Teopema KOCUHYCOB. PelieHne TpeyrojbHUKOB.
MHOroyrojibHHuKH.
Jlomanas. Beinmykible MHOTOYToIbHUKK. CyMMa yTI0B BBIMYKJIOTO
MHOTOYyTOJIbHUKA. [IpaBuibHbIE MHOTOYTOJIBHUKU. OKPY>KHOCTh, BIIUCAHHAS B
paBUIIbHBIM MHOTOYTOJbHUK. OKPY>KHOCTh, OMMCAHHASI OKOJIO MPABUIILHOTO
MHOI'OYyroJIbHUKa. /nmHa okpykHOCTH. JUIMHA 1yru OKpYKHOCTH. Pagunannas
Mepa yria.
IToBTOpenue. Pemenune 3agaq
3akperuieHue 3HaHUW, YMEHUN M HaBBIKOB, ITOJIYYEHHBIX HA yPOKaXx IO JaHHBIM

Temam (Kypc reometpun 10 kiacca).

Ilpumepnuoie 6uobl OeamenrbHOCMU 00YUAIOULUXCA:

— (opmyJMpoBaHUE OMNPEACICHUA W WIUTIOCTPUPOBAHUE OCBAWBAEMBIX
TIOHSTHUH;

— (hopMyITUPOBKA U 10KA3aTEIBCTBO TEOPEM;

— BbIBe/icHUE (hOpMYyI;

— pElIeHuE TEOMETPUYECKHUX 3a1ad B COOTBETCTBUM C COJEPKAHUEM
OCBaMBAaEMBbIX TEMAaTUYECKUX pa3aenos. 1 np.

IIpuMepHas TeMaTu4ecKasi 1 TEPMUHOJIOTHYECKAS JTEKCUKA

IIpumepnvle cnosa u ciogocouemanust

buccekTpuca, BekTOp (HEKOJUIMHEAPHBIM BEKTOp), KacaTelbHas K
OKPY>KHOCTH, KOOpPAMHATHI BEKTOpa, KOIDOUIMEHTHl PA3IOKEHUS, METO]
KOOpJIMHAT, OKPY>KHOCTh (BMUCaHHAasA, OMUCAHHAs), NMPUMEHEHHE BEKTOPOB K
pEIIeHUIO 3a/1a4, TPOCTEUIINe 3a/1adyi B KOOPJMHATAX, CUHYC (KOCHHYC, TAaHTEHC,
KOTaHI'€HC) YyIJIa, pPaJuyC, CKaJsipHOE TMPOU3BEICHUE BEKTOPOB, CJIOXKEHUE
(BBIUMTAHME) BEKTOPOB, COOTHOLIEHUS MEXAy CTOPOHAMH M  yIjaMu
TPEYTOJIbHUKA, CPENHSS JIMHUS TpamnelyH, TOYKA KacaHWs, yIibl (LEHTpaJbHBIE,
BIIMCAHHBIE), YMHOXEHUE BEKTOpA HA YHCIIO, YPAaBHEHHUE, YETBHIPE 3aMeUaTeIbHbIC
TOYKH TPEYTrOJbHUKA.

Ipumepuvie ghpa3zvl

Mpbl fokazanu, 4To IpsiMasi U OKPYKHOCTb MOTYT UMETh OJIHY WJIU JBE
oO1ue TOYKH U MOTYT HE UMETh HU OJTHOM OOIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTeJbHOHW K OKPYXHOCTH (O cpeaHein
JIMHUY TPATELNHN).

Teneps MbI OyZieM T0Ka3blBaTh TEOPEMY, OOpaTHYIO TEOpPEME O CBOWCTBE
KacaTeJIbHON — IPU3HAK KACATEIIbHOM.

6-oM rox oOyuenust Ha ypoBHe OOQ, 4yro 00ecneYMBacT BO3MOXHOCTb YBEJIMYEHHs Y4EOHOrO BpPEMEHH Ha
U3ydeHHE MaTepuaa 1o NpeACTaBICHHBIM TEMATHUECKUM pa3feiaMm.
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Ham mpencrout nokasaTh, 4TO INEPIEHAMKYJISAP, TPOBEAEHHBIN U3 KaKOW-
HUOYZIb TOYKU OKPY>KHOCTU K AMAMETPY, — 3TO CPEAHEE MPOMOPLUOHAIBHOE IS
OTPE3KOB, HA KOTOPbIE OCHOBAHME NEPIEHAUKYJIIAPA AEIUT AUAMETP.

Ilpumepnvie 86160001

Ecimu paccrosHue OT LEHTpa OKPYXKHOCTHM JO MPSIMOW PaBHO pPaguycCy
OKPY>KHOCTH, TO MIpsiMasi U OKPY>KHOCTh UMEIOT TOJIBKO OAHY OOIIy10 TOuKy. Eciu
paccTosiHUE OT LIEHTPa OKPY>KHOCTH JI0 MPSIMOM OoJibllle paguyca OKPYKHOCTH, TO
npsiMasi U OKPY>KHOCTh HE UMEIOT OOIIUX TOYEK.

[Ipsimast, MeromIasi ¢ OKPYy)KHOCTb. TOJNBKO OJIHY OOLIYIO TOUKY, Ha3bIBAETCS
KacaTeJIbHOM K OKPYXHOCTH. Mx oOmiass Touka Ha3bIBa€TCS TOYKOM KacaHUs
MPSAMOMN ¥ OKPY>KHOCTH.

KacarenpHas K OKpy>KHOCTH NEPIEHAUKYIISIPHA K PaINyCy, IPOBEAEHHOMY B
TOYKY KaCaHUS.

OTpe3ku KacaTelabHBIX K OKPYXXHOCTH, IMPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbl. OHU COCTaBJISAIOT PABHBIE YTJIbI C IIPSIMOM, MMPOXOSALIEH Yepe3 3Ty TOUKY U
LIEHTP OKPY>KHOCTH.

Ecnu npsAimas mpoxoauT dyepes3 KOHEL pajnyca, JIEKAIWN Ha OKPYKHOCTH, U
MEPIICHIUKYJISIPHA K ’TOMY PaJnyCy, TO OHA SBJISIETCS KaCaTEIbHOM.

Jlyra Ha3bIBaeTCS IONYOKPYKHOCTBIO, €CIM OTPE30K, COCAUHSAIOIMN €€
KOHIIBI, SIBJSIETCS JUAMETPOM OKPYKHOCTH.

BrniucanHublid yron uaMmepsieTcsi HOJI0BUHOM TYTH, HA KOTOPYIO OH OIHUPAETCS.

Kaxnasg Touka OucCeKTpucCy HEpa3BEPHYTOTO yIJIa paBHOYJAleHa OT €ro
ctopoH. OOpaTHO: KaXJas TOYKa, JieKaulash BHyTPHU yIjla U paBHOYJAJIEHHAS OT
CTOPOH yTJIa, JEKUT Ha €r0 OUCCEKTPHUCE.

OTpe30K, 11 KOTOPOro YKa3aHo, KaKkasi U3 €ro rpaHu4HbIX TOUYEK CUMTACTCS
HayajgoM, a Kakasd — KOHLIOM, Ha3blBACTCA HANPABICHHBIM OTPE3KOM, HWIIU
BEKTOPOM. BEKTOpBI MOTYT HCIIOJIB30BATHCS ISl PELICHUSI TEOMETPUUECKUX 3a/1a4
Y 1I0Ka3aTebCTBA TEOPEM.

CpenHsisi nUHUS Tpaneuuu — 3TO OTPE30K, COCIAUHSIOIIMN CEepEeOuHbI €€
OOKOBBIX CTOpPOH. CpeaHss JIMHUS Tpamneluu MnapajuieibHa OCHOBAHMSM U PaBHA
UX TIOJIyCYMME.

Ha miockoctn 1r000H BEKTOpP MOYKHO PAa3oXHTh IO JBYM JaHHBIM
HEKOJUTMHEapHbIM  BekTopaM.  KoadduuueHnts  pasznokeHuss TMHpH  ITOM
OTIPEAETSAIOTCSA SAMHCTBEHHBIM 00Pa30M.

I'EOMETPUASA
11 KIIACC

(6-i1 rox 00yuenust Ha ypoBHe O00)
ILnomanau ¢puryp.
[Ltomane w €€ cBoucrBa. IDliomagu nOpsAMOYroJbHUKA, TPEYTOJIBHUKA,
napajuiesorpamma, tpaneuuu. Ilnomanu kpyra u ero yacreu.
JJIeMEeHTbI CTepeOMETPHUH.
AKcuombl crepeoMerpuu. [[apannenpbHOCTh U MEPIEHANKYISIPHOCTh NPSIMBIX U
IIJIOCKOCTEN B pocTpaHcTBe. MHororpanHuku. Tena BpameHus.
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IHoBTOpenue. Pemienue 3agau
3akperieHre 3HaHWM, YMEHUNW U HaBBIKOB, MOJYYEHHBIX Ha YpOKax MO JaHHBIM
teMaM (Kypc reomerpud 11 knacca). [logroroska k I'BO

Ilpumepnoie 6uovl dessmenbHOCHIU 00YHAIOUAUXCA:

— (hopMyupoBaHUE ONPEACIICHUM;

— (hopMyIUPOBKA U 1I0KA3aTEIBCTBO TEOPEM;

— BBIBe/IeHHE ()OPMYJT ¥ MX UCTIONB30BaHUE JIJISl BEIYMCIICHUN;

— M300pakKeHUE W pacro3HaBaHKUE Ha PUCYHKAaxX MPHU3MBI, Mapaliesenuresa,
WIMHIpPA, Tapa u Jp.;

— pelIeHHe TEeOMETPUYECKUX 3aJad B COOTBETCTBHH C COJACpPNKAHHEM
OCBaMBaeMbIX TEMAaTUUYECKUX pa3aenoB. U mp.

IIpumepHas TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTEKCUKA

IIpumepHnule crosa u cnoeocouemaruis

BrInykiblii MHOTOYTOJIBHHK, TpaaycHas Mepa AyTrH, JJIWHA OKPY>KHOCTH,
Jyra CeKTopa, KpyroBOoi CErMEHT, MHOTOTPaHHHUKH, OTOOpa’K€HUE IMIOCKOCTH Ha
ce0s, MmapajulesbHbIM MepeHoc, IUIoUaab Kpyra, IUIoUaJb KPYroBOTO CEKTOpa,

IJIOIIATb PaBHOOEAPEHHOTO TPEYTroJIbHUKA, OBOPOT, MPaBUJIBbHBIN
MHOTOYTOJBHUK, CTEPEOMETPUS, TENA U MOBEPXHOCTHU BpalCHMs, XOp/ia.
IIpumepnvie ghpazvi
[IpumMepsl NpaBUIBHBIX MHOTOYTOJIBHUKOB — 3TO PaBHOCTOPOHHUI

TPEYTOJBHUK U KBaApAT.

S mory nokazarh, 4YTO CEpEAUHHBIE TMEPHEHIUKYISAPbl K JIIOOBIM JBYM
CTOpOHAaM MPABMIIBHOIO MHOTOYTOJIbHUKA JIN0O MepeceKaroTcs, JM00 COBIAA0T.

S nokazan(a), yTo mpsiMbIe, COAEpkKallue OMCCEKTPUCHI JTIOOBIX JBYX YTJIOB
IPABUJIBHOTO MPSMOYTOJIbHUKA, JINOO MepeceKaroTcs, JIN0O COBMAaoT.

S Mory copmyarpoBaTh U J10Ka3aTh TEOPEMY 00 OKPY>KHOCTH, ONMCAHHOU
OKOJIO TIPABWJIBHOI'O MHOTI'OYTOJIbHUKA.

S Mory copMyaMpoBaTh U J0Ka3aTh TEOpEMY 00 OKpPY>KHOCTH, BIIMCAHHOU
B IIPAaBUJIbHBII MHOTOYT'OJIbHHUK.

Sl mory BeiBecTH (BBIBEN, OyAy BBIBOAUTH) (HOPMYITYy Al BBIUMCICHUS
IUIOIIAA  NPABUJIIBHOIO MHOTOYTOJBHHMKA 4YE€pe3 €ro IMEepUMETp M Paanyc
BIIMCAHHOM OKPY>KHOCTH.

Sl mory BeiBecTH (BBIBEN, OyAy BBIBOJUTH) (DOPMYIYy Al BBIUMCICHUS
JUTUHBI OKPY’KHOCTH.

51 Mory OOBSICHUTH, UTO TaKO€ KPYTOBOW CEKTOP U BBIBECTH (HOPMYIy IS
BBIYMCJIEHUS IUIOLIAAN KPyTOBOT'O CEKTOPA.

IIpumepnvie 66160001

IIpaBUIIBHBIN MHOTOYTOJIBHUK — 3TO BBIIYKJIBII MHOTOYTOJIBHUK. Y HEro BCE
YTJIBI PABHBI U BCE CTOPOHBI paBHBI. OKOJIO IIPABMIIBHOIO MHOTOYTOJIBHUKA MOKHO
OmUcaTh OKPYXXHOCTb, W TPUTOM TOJIBKO OJHY. B 1mo06oi mpaBUSIbHBIN
MHOTOYTOJIBHUK MOXHO BIIMCaTh OKPYXHOCTb, U IIPUTOM TOJIBKO OJIHY.

KpyroBoii cerMeHT — 310 9acTh Kpyra. OHa orpaHu4eHa Ayroi OKpy»KHOCTH
U XOpZ0M, COEIMHSIONIECH KOHIIBI 3TOM ayru. Ecim rpagycHas Mepa Ayrd MEHbIIE
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180 rpamycoB, TO IUIOMIAJh CETMEHTAa MOXHO HAWTH, BBIUMUTAS W3 IUIOLIA]U
CEKTOpa TIUIOIIAAb PABHOOEIPEHHOIO TPEYroJIbHUKA, CTOPOHAMU KOTOPOTO
SIBJISIFOTCS IBA pajuyca U XOpAa CerMEeHTa.

KpyroBoii cekrop — 310 yacTe Kpyra. OHa orpaHudeHa Iyrod U JABYMs
paauycamu, COEIUHSIOIMIMMHM KOHIBI AYTM € LEHTpoM Kpyra. Jlyra, koropas
OTPaHUYMBAET CEKTOP, Ha3bIBACTCS IyTOM CEKTOpA.

MBI TIpUIIUTH K BBIBOJIY O TOM, YTO OCEBasi CUMMETPHUS — 3TO OTOOpaKeHue
IJIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOW CHUMMETPUU — 3TO OTOOPAKEHUE IJIOCKOCTH Ha
ce0s1, KOTOPOE COXPAHSIET PACCTOSTHUS MEXKAY TOUKaAMHU.

CrepeomeTpust — 3TO paszjen reomeTpur. B HEM n3ydaroTcst cBoiicTBa huryp
B npoctpaHcTBe. CJIOBO «CTEPEOMETPHUS MPOUCXOAUT OT TPEUYECKUX CIIOB
«cTepeoy U «meTpeoy. «Ctepeo» — 3TO 3HAYUT 0OBbEMHBIN, IPOCTPAHCTBEHHBIH, a
METPEO — U3MEPATh.

[Tapannenenunen — 3TO 4YeThIpEXyrojbHas npu3dma. E€ ocHOBaHMS —
napajiegorpaMMmsel.  Bce  mectp  rpaHed  mapajwuielenvrena — - 9TO
napajenorpammsel. Eciin mapanenenumnen npsMon, TO €cTb €ro OOKOBbIE pEOpa
NEPHNEHIUKYJISIPHBl K  IUJIOCKOCTSIM  OCHOBaHWM, TO OOKOBBIE TpaHU —
NpSIMOYTOJIbHUKU. ECiM k€ U OCHOBaHMSIMHU TPSIMOTO Mapajijiesienumena ciuyxar
NPSIMOYTOJILHUKK, TO H3TOT NapajuieNienune] — MNPSIMOYTroJibHbIA. Jluaronanu
napajienorpaMma nepecekarorcs. TOUKol mepeceyeHus: OHU JENSATCS MOMOJIaM.
Takoe ’€ CBOMCTBO Yy JWaroHajie MapajUielenunea: 4YeTbIpe IUArOHAIH
napajuiesienue a NepeceKkaroTcss B OAHOM TOUKE U JIETSATCSA ATOW TOUKOM MOIOIaM.

Y4eOHO-TeMaTHYECKHE MJIAHbI

MaremaTuka
6 Ki1acc
No Hazeanue memwl (pazoena) Kon-60 Koumponvusie pabomul
yacos
1. | IloBTOpeHue 3 1
2. | HarypanbHble uncna 23 1
3. | CloxeHue u BBIYUTAHUE HATypPaIbHBIX 38 2
qucen
4. | YMHOXEHUE U JIeTICHHE HAaTypaJIbHBIX 48 1
qucen
5. OOBIKHOBEHHBIE IPOOH 20 1
6. JlecsTuaHbie TPOOH 55 2
Hrorosoe noBTopeHue 17 1
HUmoezo 204 10
7 kJjacce
No Hazsanue memwi (pazoena) Kon-60 Konmponvnvie pabomsi
uacos
L. Harypanbnblie uncina 27 1
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2. Hpobu 47
3. | Ornowenus u IIPONIOPLIUHU 38 1
4. ParmmonanbHbie yncia 79 1
5. | UroroBoe noBropeHue 13 1
Hmozo 204 5
Aure0Opa
8 kuacc
Ne Hazeanue memwl (pasoena) Kon-60 Koumponvnsie pabomot
uacos
L. BeIpaxeHnus, TOK1eCTBa, ypaBHEHUS 22 2
2. OyHKIUU 11 1
3. | Crenens ¢ HaTypaJbHbIM MTOKA3aTeIeEM 11 1
4. | Muorounenst 17 2
S. DopMyIIbl COKPALLICHHOTO YMHOKEHUS 19 2
6. | Cucrembl uHeiiHbIX ypaBHEHUH 19 1
7. | Wrorosoe MMOBTOPEHUE 3 1
Hmozo 102 10
9 kJacc
No Ha3zesanue memwi (pazoena) Kon-60 Konmponvnvie pabomsi
uacos
8. PanmonansHbie 1pobu 23 2
9. KBanpatubie KopHH 19 2
10. KBanparuble ypaBHEHUS 21 2
1. Hepasencrsa 20 2
12. | CremneHs ¢ NEeNBIM IOKA3aTEIEM. 14 1
DNEeMEHThI CTAaTUCTUKU
13. | Hrorosoe IIOBTOPEHHUE 5 1
Hmozo 102 10
10 kaacce
Ne Hazeanue memwl (pasoena) Kon-60 Koumponvnsie pabomot
uacos
KBanparnunas ¢pyHkuus 32 2
YpaBHEHMs U HEPABEHCTBA C OJJHON 24 1
MIepEMEHHOMN
YpaBHEHUS 1 HEPABEHCTBA C ABYMSI 75 1
ePEeMEHHBIMU
Hrorosoe nosropenue 21 1
Hroro: 102 8
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11 kaace
Ne Hazeanue memwi (pazoena) Kon-60 Koumponvusie pabomul
yacos
1 | Apudmerndeckas u reoMmeTpudeckas 2% )
IPOrPeccuu
2 | DnemMeHThl KOMOMHATOPUKU U TEOPUH 23 1
BEPOSTHOCTH
3 | AroroBoe noBTopenue. [logroroBka k 53 1
I'BD
Hmozo 102 4
I'eomeTpus
8 kiacc
Ne Hazeanue memwl (pasoena) Kon-60 Koumponvnsie pabomot
uacos
1. | OcHOBHBIE CBOMCTBA MPOCTEUIINX 13 1
reOMeTpUYECKUX uryp
2. | Cmesxuble 1 BEPTUKAJIbHBIC YITIBI 8 1
3. [Ipr3HaKku paBeHCTBA TPEYTOJIbHUKOB 13 1
4. CyMMma yIiioB TpeyrojibHUKa 15 1
S ['eomeTpuyeckue mocTpoeHus 14 1
6. O6o0maroriee MOBTOPEHUE 5
Hmozo 68 5
9 kJace
Ne Hazeanue memwl (pazoena) Kon-60 Koumponvusie pabomul
yacos
L. IToBTOpeHune 5 1
2. YeTbIpexyroJbHUKU 21 1
3. Teopema ITudaropa 13 1
4.
JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH 12 1
S, JBmxeHnue 7 1
6. Bexkrops! 8 1
7. IToBTOpeHune 2
Hmozo 68 6
10 kaace
Ne Hazeanue memul (pasoena) Kon-60 Koumponvnsie pabomot
uacos
L. [ToBTOpEHME 3 1
2. | llogoGue duryp 20 1
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3. | Pemenue TpeyroibHUKOB 17 1

4. MHOroyrojasHUKH 19 1

5. | IloBropenue 9 1
Wroro: 68 5

11 kaace
No Hazesanue memwi (pazoena) Kon-60 Konmponvnvie pabomsi
uacos

L. [ToBTOpEeHME 3 1
2. [Tnomanu puryp 21 1
3. | Dnementsl CTEPEOMETPUU 16 1
4. [ToTopenue. [Toaroroska k I'BD 28 1
Hmoezo 68 4

ILnanupyemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHHS 00y4al0LIUMHUCH

Kypca MaTeMaTHKH

B pe3yabTaTe u3ydyeHusi Kypca MaTeMaTHKHU B 6 KJacce o0yuaromuecs (¢

y4€ToM 0COOBIX 00pa3oBaTENbHBIX IMOTPEOHOCTEH U PEUEBBIX BO3MOXKHOCTEM,
OrpaHHYeHU, 00yCIOBICHHBIX HAPYIICHUEM CITyXa) HAy4daTcsi:

- BBIIIOJIHATH ACUCTBHS C HATYPAJIbHBIMU YHCIIAMM;

- CTPOUTH Ha KOOPJAMHATHOM JIy4€E TOYKH C 33JaHHBIMU KOOPIAUHATAMU,

- CTPOUTDb N UBMCPATDH YIJIbI;

- HAXOJAUTh MEPUMETPHI, IO U 00BEMBI T€OMETPUUECKUX PUTyD;

- HUTAThb, 3aIlIMCbIBATh, CPABHUBATDH OOBIKHOBEHHBIC I[pO6I/I;

- CKJIaJIbIBaTh, BBIYUTATH JIPOOU C OJIMHAKOBBIMHU 3HAMEHATEIISIMU;
- MpeoOpa3oBbIBATH HEMPABUIIbHYIO IPOOb B CMEIIAHHOE YUCIIO;
- YUTaTh, 3aMHUCHIBATD, CKJIAJbIBATh, BRIUUTATH JECATUUHBIE TPOOH;

- HaXOIUTb CPCAHC apI/I(I)MCTI/I‘ICCKOC HCCKOJIBKHX YHCCII,

- BBIYUCJIATE IPOUCHTEI;

- YUTaTh M MCIIOJb30BaTh HMH(OPMAINIO, MPEICTABICHHYIO B BHAC TaOJMIIBI,
JaarpaMMBl (CTOJIOYATOM MIIM TPYIIIOBOI ), B TpaUIeCKOM BU/IE;
- pemarh MPOCTEHIINEe KOMOMHATOPHBIC 3aJaud TepeOOpPOM  BO3MOKHBIX

BApUAHTOB.

06yuaf0u;uec;z noayiam 603MOJ2UCHOCMb HAYUYUMbCA.!

®[IOHUMATh U OOBSICHATH CMBICII HOBHHHOHHOﬁ 3aIIMCHU HATYPAJIbHOI'O YH1CJIa,

®BLIMNOJHATG BbIYMCIICHHUA, B TOM 4YHCJIC C HCIIOJbB30BAHHECM IIPpUCMOB
pannOHaJIbHbIX BBIHHCHCHHﬁ, 00OCHOBBIBATh AJIT'OPUTMBI BBITIOJIHCHU A I[eI\/'ICTBI/II\/'I;

®IPUMEHATh MpaBWJIa NPUOTKEHHBIX

BBIUMCICHUA IIPU  PELICHHUU

MPaKTUYECKUX 3a]1a4 U PELICHUH 3a]a4 IPYTUX YUYECOHBIX MPEIMETOB;
pe3yJbTaTOB  BBIYKMCICHUM TIpU  PEIICHUU
MPAKTUYECKUX 3a]1a4, B TOM YHCJIC TPUOIMKEHHBIX BHIYUCIICHHN;

OBLIINIOJIHATE  CPABHCHUC
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®COCTAaBJIAITh YMUCJIOBBIE BBIPAKEHUS M OIEHUBATh WX 3HAYCHUS TIPU
pelIeHUH MPAKTUYECKUX 3a71a4 U 33]1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

B pe3yabTare u3yueHusi Kypca MaTeMaTHKM B 7 Kjacce oOydaroniuecs (¢
y4ETOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEM M PEUYEBBIX BO3MOXKHOCTEH,
OTpaHUYCHU, 00YCIOBICHHBIX HAPYIIICHUEM CIIyXa) Hay4daTcs:

® JCIIOJB30BaTh MPH3HAKHU JCIMMOCTH IPHU PA3I0KEHUU YHUCA HA MPOCTHIC
MHOKHUTEIIH;

e Haxoauth HOK 1 HO/I;

® CpaBHMBATH U YIOPSI0YMBATH PAllMOHATILHBIC YHUCIIA;

® BBINOJHATH OIEpallMU C PalMOHAIBLHBIMU YHCIIAMHM, COYeTas YCTHBIE HU
MMICHbMEHHBIC IPUEMbI BBIUHCIICHUS, IPUMCHSTH KaJIbKYJIATOD;

® pacro3HaBaTh Ha YepTEkKax, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MHUPE
MJIOCKUE U TTPOCTPAHCTBEHHBIE T€OMETPUUYECKHUE (PUTYPHI;

® BBINOJHATH ONEPAIUU C YUCIOBBIMU BBIPAYKEHUSIMU;

® BBINOJHATH MPEOOPa30BaHUS HAJl OYKBEHHBIMHU BBIPAKEHUSIMU (PACKPBITHE
CKOOOK, IpUBeIeHNE ITOAOOHBIX ClIaraeMbIX );

® peliaTh JUHEWHBIC YPABHEHUS;

e pelaTh TECTOBBIE 33/1a4 aIreOpandecKuM METOJIOM;

e pemaTh KOMOMHATOPHBIE 3a/laud HAa HAXOXJICHUE KOJWYECTBa OOBEKTOB
WJIM KOMOMHAIUH;

® JHCIIOJB30BaTh MOHATHS M yMEHHMS, CBSI3aHHBIE C MPOLIEHTAMU, B XOJ€
pellleHHs MaTeMaTHYeCKUX 3aJad M 3aJad M3 CMEXKHBIX IPEIMETOB.
BBINOJIHATE HE CIIOKHBIE TPAKTHYECKUE PACUETHI;

® AHAIM3UPOBATH T'PAaPUKU 3aBUCUMOCTH MEXIY BEIMUYMHAMHU (PacCTOSHHUE,
BpeMsi, TEMIIepaTypa).

ooyuarouuecs NOaAY4am 603MONCHOCMb HAYUUMbBCA!

®1ICI10JIb30BaTh MPU3HAKM JIEIMMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cymmbl u
NPOU3BEACHUSI YKCENI MPU BHIIOTHEHWHA BBIYUCICHUNA U PpEIICHUU 3ajady,
000CHOBBIBATH IPU3HAKH JICTUMOCTH;

®BLITIOJIHATH OKPYIJICHUE PAIlMOHATBHBIX YKCEI C 3aIaHHON TOYHOCTHIO;

eyIIOPSIIOYMBATh YUCJIA, 3aIIMCAHHBIC B BUJIE OOBIKHOBEHHBIX M JECATHUHBIX
npo0eit;

enaxoauTh HOJ] 1 HOK uucen u ucnosiab30BaTh UX NpH PEIICHUH 3a]1a4;

®OTIEPUPOBATH ITOHSITHEM «MOJTYJIb qrcia, reoOMeTpUIECKast
WHTEpIIpeTanus MOyJIsl Yucia.

B pe3yabTare u3yueHusi Kypca MmateMaTuku B 8 kiiacce oOyuaroniuecs (¢
y4€TOM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEM M PEUYEBBIX BO3MOXKHOCTEH,
OTpaHUYCHUH, 00YCIIOBJICHHBIX HAPYIIIEHUEM CIIyXa) Hay4daTcs:

® OCYHICCTBJISITh B OYKBEHHBIX BBIPAKECHHUSX YHCIOBBIE IOJCTAHOBKU W

BBITIOJIHATh COOTBETCTBYIOIINE BEIYMCIICHHUS

® MPABUILHO YNOTPEOIATh (DYHKIIMOHAIBHYIO TEPMHUHOJIOTHIO;
e crpouth rpaduky QyHKIHHA y=X 2, y=x 3;
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® BBINOJHATH ACHUCTBUS CO CTENECHIMHU C HATypaJIbHbIM MOKA3aTEJIEM;
® MpeoOpPa3oBhIBATh BBIPAKEHUS, COJEpIKAILME CTEMNEHH C HaTypajJbHbIM
ToKa3aTelieM;
® BLIINOJHATh JCUCTBUS C OJHOWIEHOM M MHOTOYICHOM; BBIIOJIHATH
pa3lIoKEeHHEe MHOTOYWICHA BBIHECEHHEM OOIIEr0 MHOXKHTEISA 32 CKOOKH;
YMHOXAaTh MHOTOWIEH HAa MHOIOWIEH, PAaCKJIAJblBaTh MHOTOYICH Ha
MHOYKHTEJIN CIIOCOOOM IPyIIIUPOBKH;
® [IPUMEHSTH PA3IUYHBIC CIIOCOOBI PA3I0KEHUS MHOTOWICHOB HA MHOYKHUTEIIH;
peoOpa3oBbIBATH 1IEJIbIE BBIPAKECHUS; IPUMEHSITh MPeoOpa3oBaHUE IENIBIX
BBIPAKCHUN MPU PEIICHUH 3a]1a4.
® ONEpUPOBaATH HA OA30BOM YPOBHE MOHITHAMHU T€OMETPUICCKUX PUTYD;
® U3BJIEKaTh MHPOPMAIMIO O TEOMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha
YEpPTEkKAX B IBHOM BH/JIE;
® TMPUMEHSTH JJIs PEUICHUs 3a]a4 T€OMETpUUECKUE (PaKThl, €CIU yCIOBHUS UX
MIPUMEHEHUS 3a/1aHbl B SIBHOU (popMme;
® pemiath 3a3Ja4d Ha HAXOXKICHHE T€OMETPUUYECKUX BEIMYMH IO 0oOpasiam
WJIA AJITOPUTMAM.
® UCIIOJIF30BaTh CBOWCTBA T€OMETPUUECKUX (PUTYp I PENIeHUS TUTOBBIX
3a7a4, BO3HHUKAKOIIMX B CHUTyalUsX IIOBCEAHECBHOM JKM3HH, 3aJa4
MPAKTUYECKOTO COJICPIKAHUS.
Obyuarowuecs noayyam 603MOHNCHOCIb HAYUUMbCSL:
®BLITIOJIHATh HECJIOKHBIE MpeoOpa3oBaHusl JUIsl BBIYMCIICHUS 3HAUYCHUI
YHCJIOBBIX BBIPAXKECHUM, COJAEpPKAUIUX CTEIEHU C HATYPAIbHBIM IOKA3aTEIIEM,
CTENEHU C LIEJbIM OTPULATEIIBHBIM [TOKA3aTEIEM;
®BLINIOJIHATh HECJIOXKHBIE TPEOoOpPa30BaHUs LIEJIbIX BHIPAXKEHUN: PACKPHIBAThH
CKOOKH, IPUBOJIUTH MTOJO0OHBIE CllaraeMbIe;
®LICIIOJIL30BaTh (POPMYJIBI COKPAIEHHOTO0 YMHOXXEHHUsSI (KBaJpaT CYMMBbI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) JJIsl YIPOIICHUS! BHIYUCICHUN 3HAYCHUI
BBIPAKEHN;
®BLITIOJHATH HECIIOXKHBIC TPE0OPa30BaHUs TPOOHO-TMHEHHBIX BBIPAKECHUN 1
BBIPAKCHUM C KBAIPATHBIMU KOPHSIMH.
eOTIepUPOBaTh Ha 0a30BOM YPOBHE MOHATHSAMHU «PaBEHCTBO», «UYHCIOBOE
PaBEHCTBO», «YPAaBHCHHUE», «KOPEHb YPAaBHEHUS», «PCIICHUE YPaBHECHHUSY,
«YHCIOBOE HEPABEHCTBO», KHEPABEHCTBOY, «PEIICHUE HEPABEHCTBAY;
epelIaTh JINHEWHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOISAILIMECS K
JIMHEMHBIM;
epEIIaTh CUCTEMBbI HECIIOKHBIX JIMHEUHBIX YPABHEHHM, HEPABEHCTB;
®IIPOBEPSTH, ABJISCTCS JIU JAHHOE YHUCJIO PEIICHUEM YPABHECHUS
®COCTABJISITh W pEIIaTh JMHEHUHBIC YpPAaBHEHUS TIPU PEIICHUM 3ajad,
BO3ZHHKAIOIINX B IPYTHX yUYEOHBIX MTPEAMETAX.
®HAXOUTh 3HaUCHNE (DYHKIINH 110 33IAaHHOMY 3HAYCHUIO apTyMEHTA;
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®HAXOAUTh 3HAUEHUE apryMEHTa MO 33JaHHOMY 3HAYEHHUIO (PYHKIHMH B
HECJIOKHBIX CUTyalUsIX;

®OMPEIEIATH NIOJIOKEHUE TOUKH TI0 €€ KOOpAUHATaM, KOOPIANHATHI TOYKH 10
€€ TIOJIOKEHHUIO Ha KOOPAVMHATHOM IIJIOCKOCTH;

®1ICTIOIb30BaTh CBOMCTBA JIMHEHHOW (QYyHKUIMU U €€ rpaduK NpU peleHUH
3a]1a4 U3 IpYrux y4eOHbIX PEIMETOB.

I'eomempuueckue guzypor

®0IIEPUPOBATH MOHATUSMU T€OMETPUUECKUX PUTYD;

®U3BJICKATh, HMHTEPIPETUPOBATh MJIECHTUYHOCTh 3a7a4 pPa3HbIX THUIIOB,
CBSI3BIBAIOILUX TPU BEIMUYMHBI (Ha paboTy, Ha U IPeoOpa30BbIBaTh MH(OPMALIUIO O
reOMEeTpUUYECKUX (Urypax, MPEICTaBICHHYIO Ha YepTEexKaXx;

STIPUMEHATHh TeoMeTpuyeckue (akTbl [ peuieHus 3aaad, B T.4.
IIPEATNOJIATA0IINX HECKOJIBKO IaroB PEIICHMUS;

¢(OpMyJIMPOBATH B IPOCTEHIINX CIIydasX CBOMCTBA U MPU3HAKU QUTYD;

®I0Ka3bIBaTh FEOMETPUUECKUE YTBEPKICHNUS;

®BJIa/IETh CTAHIAPTHOM KIacCHUpUKaILEH TUIOCKUX GUTYp (TPEYroIbHUKOB U
YEThIPEXYTOJIbHUKOB).

®JICII0JIB30BaTh CBOMCTBA TE€OMETPUYECKUMX (QUIYp I pElIeHHs 3aaad
IIPAKTUYECKOI0 XapaKTepa U 3a1a4 U3 CMEKHBIX JTUCLUIIINH.

B pe3yJibTare H3ydeHHs1 Kypca MaTeMaTHKH B 9 kiiacce oOyuatomiuecs (c
y4€TOM O0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEW M PEUEBBIX BO3MOXKHOCTEM,
OTpaHUYEHUI, 00YCIOBIECHHBIX HAPYILIEHUEM CITyXa) Hay4yaTcsi:

® TIPABWIBHO YHNOTPEOISATh TEPMUHBL: «ypaBHEHHE C ABYMS NEPEMEHHBIMU,

«CHCTEMa»; IIOHMMaTh WX B TEKCT€, B PEYH YUYUTENs, IOHUMATh
GOpMyIHUPOBKY 3aJaydl  «PEIIUTh CHUCTEMY YpaBHEHUH C JByMs
NEPEMEHHBIMI»; CTPOUTH TpapUKU YPaBHEHUS C IByMs IEPEMEHHBIMH;

e pemaTh TEKCTOBYIO 3a/1a4y C IIOMOLIBIO CUCTEMBI YPABHECHMUI;

e 11peoOpa3oBbIBATH APOOU C OJJMHAKOBBIMM U Pa3HbIMU 3HAMEHATEISIMU;

® TPUMEHATH CBOWCTBA apuU(METUUYECKHX KBAJPATHBIX KOpHEH Aus

BBIYMCIICHHUSI 3HAYEHWM H NpeoOpa30BaHUKl YHMCIIOBBIX BBIPAXXECHUI,
COZIEpIKAIMX KBaJApaTHbIE KOPHU;

® BBINIOJIHATH OCHOBHBIE JCUCTBUS CO CTEIICHIMHU C LIEJIBIMU IIOKA3aTEIIsIMY;

® DACIO3HAaBATh FEOMETPUUECKHUE (PUTYPBI, BHITIOIHATH YEPTEKHU 110 yCIOBUIO

3a/1a4, OCYIIECTBIISATH NMpeoopazoBanue Guryp;

e pemarh 3aJa4d HAa BBIYKCICHUE T'€OMETPUYECKHUX BEIWYUH, NPUMEHSS

U3y4YeHHBIC CBOWCTBA PUTyp 1 POopMyIIHI;
® BJIAJIETh AITOPUTMAMH PELIECHUSI OCHOBHBIX 33J1a4 Ha MIOCTPOCHHE.
® BBLINOJHATh MPOCTEHINE TMOCTPOCHHUSI HAa MECTHOCTH, HEOOXOJHUMbIEC B
pEanbHOM KU3HU.
Obyuarowuecs noryuam 603MOACHOCHIb HAYYUMBCAL:
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®BBLIMOIHATh PA3JI0KEHUE MHOTOWIEHOB HA MHOXUTENIU OJHUM U3
CIOCOOOB: «BBIHECEHHE 3a CKOOKY», «TPYHIHUPOBKA», «HUCHOJIb30BaHHE (Dopmyl
COKpaIIEHHOTO0 YMHOXKECHUS;

®BLIICIIATH KBAJPAT CYMMBI M pa3HOCTU OJHOUYJICHOB;

®pACKJIaJbIBATh HA MHOYKUTENN KBaJIpaTHBIN TPEXUJICH;

®BLITIOJIHATH MPE0OPa30BaHUS BBIPAKEHUMN, COIEPKAIIMX CTEIEHHU C LEIbIMU
OTPHUIATENbHBIMU TTOKA3aTESIMU, IEPEXOTUTh OT 3aIKCH B BUJE CTETICHU C LEIBIM
OTpHIATEIBHBIM [TOKA3aTeIeM K 3aIICH B BUJIE APOOHU;

®BBLIMOJIHATh  NPEeoOpa3oBaHus  JAPOOHO-PAIIMOHATBHBIX  BBIPAKEHUM:
COKpalieHue JApoOel, TNpuBeIeHHE anreOpanueckux Jpodedt K  oOllieMy
3HAMEHATEeN0, CI0KEHUE, YMHOXEHHUE, JieJieHue anreOpandeckux JpoOeid,
BO3BEJICHUE anreOpanyeckoil IpoOM B HATYpalbHYIO U LIETYH0 OTPULIATEIbHYIO
CTETICHb;

®BBLIMOIHATh MPEOOpPA30BaHUsl BBIPAKEHUHN, COAEPKAIIUX KBaJIpaTHbIC
KOpDHH; BBIJIEIATh KBaApaT CyMMbl WJIM PAa3HOCTH JBY4YJ€HA B BBIPOKECHUSX,
collep KallluX KBaJpaTHbIE KOPHHU; BBINOJHATH MPEOOPA30BAHMS BBIPAKEHUH,
coJiepKalux MOIYJIb.

®COCTABJISITh M pelIaTh JIMHEWHbIC U KBaJpPATHBIC YPABHEHHUSI, YPaBHEHUS, K
HUM CBOJSAIIMUECS, CHUCTEMbl JIMHEHHBIX YpaBHEHUH, HEPABEHCTB MpPH pEIICHUU
3a]a4 JPYruX y4eOHBIX MIPEIMETOB;

®BBLIMOJIHATh OLIEHKY MPaBAONOAOOUS pE3yJbTaTOB, MOJYYaeMBIX IPHU
pEeLIECHUN JTMHEHHBIX U KBAIPATHBIX YPAaBHEHUN M CUCTEM JIMHEHHBIX YpaBHEHUU U
HEPABEHCTB MPH PEIICHUHN 33/1a4 IPYTHX yUYeOHBIX MPEAMETOB;

®BLIOMpATh COOTBETCTBYIOIME ypaBHEHHUS, HEPABEHCTBA HJIM UX CHUCTEMBI
JUISL COCTAaBJICHUS MaTeMaTHU4eCKOW MOJeNu 3aJaHHOW peallbHOW CHUTyallud WU
MPUKIIAAHON 3a/1a4u;

SUHTEPIPETUPOBATH MOJYUYEHHBIM MpPU pPEUICHUU ypaBHEHUS, HEPABEHCTBA
WIA CHUCTEMBbl pe3ylbTaT B KOHTEKCTE 3aJaHHON pEalbHON CUTyallud WA
MIPUKJIAJHOMN 3aa4Hu.

®U3BNICKAaTh, HMHTEPIPETUPOBATh HUACHTUYHOCTh 3aJa4 pPa3HbIX THUIIOB,
CBS3BIBAIOLIUX TPU BEJIMUYMHBI (Ha pabOTy, Ha U MpeoOpa3oBbIBaTh HH(OPMAITUIO O
reoMeTpuYecKux (uUrypax, npeJcTaBieHHYIO Ha YepTexax;

SIIPUMEHSTh TeoMeTpuyYeckue (akThl g peueHus 3ajaad, B T.4.
MPEeIOoJIararoInX HECKOJIBKO IIIaroB PeIeHHUS,;

®1ICII0JIb30BAaTh CBOMCTBA TEOMETPUYECKUX QUTYp HJis pelIeHHs 3ajad
MPAKTUUECKOT0 XapakTepa U 3a/1a4 U3 CMEKHBIX JUCIUTLINH.

B pe3yabrare udydyeHusi kKypca marematuku B 10 kiacce oOyuaromuecs (c
y4€TOM 0COOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEW W PEUEBBIX BO3MOXKHOCTEH,
OrpaHUYEeHU, 00YCIOBICHHBIX HAPYIICHUEM CITyXa) HAy4daTcsl:

e peliaTh KBaJpaTHbIE YpPaBHEHUS M HEMOJHBIE KBaJ[paTHbIE YpaBHEHUS,

COCTaBJISITH M PEIIATh 33/1aud Ha KBaJpaTHbIE ypaBHEHUs, PACKIAIbIBATh
KBaJIPATHBIN TPEXUJIEH;
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® pelIaTh YHUCJIOBbIE HEPABEHCTBA, pElIaTh CHCTEMY HEPaBEHCTB C OJHOM
IIEPEMEHHOM;
® BBLINIOJIHATH MPE0Opa30BaHME CTENEHEW C IIeJIbIM IOKa3aTelieM,
BBITIOJHATH TPUOJTUKEHHBIE BHIYUCICHUS;
e ricciieIoBaTh (DYHKITMIO Ha BO3pAcTaHKE M yObIBaHUE, CTPOUTH (DYHKIIHIO
M0 TOYKaM, pelaTh 3a1a4u;
e 3HATh CBOMcTBAa (DYHKIMH ) = ax° + bx + ¢ U yMeTb IPeoOpa3OBbIBATH
rpaduku, pemars HEPABEHCTBA BTOPOU CTEINEHU;
® peniaThb ypaBHEHUSI TpPETbe U YETBEPTOM CTENEHU C OJHUM
HEU3BECTHBIM, PEIllaTh CUCTEMbl YPaBHEHUMN, OJHO U3 KOTOPBIX BTOPOIi
CTENEHU, PelllaTh CUCTEMY JIBYX YPaBHEHHU BTOpPOIl CTENEHH C JIBYMs
MepEMEHHBIMU;
® pACMO3HaBaTh FEOMETPUUECKUE (PUTYPHI, BHITIOIHATH YEPTEKHU 110 YCIOBUIO
3aJ1a4, OCYLIECTBIIATH TpeoOpa3oBanue Guryp;
e pemiaTh 3aJa4d Ha BBIUYKCICHUE T€OMETPUUYECKUX BEIUYUH, MPUMEHSS
W3YyUYEHHbIC CBOMCTBA (GUTYDP U (HOPMYJIBI;
® BJAJIETh AITOPUTMAMU PELICHHS] OCHOBHBIX 33/1a4 Ha MOCTPOEHHE.
Obyuarowuecs noiyuam 603MOACHOCHIb HAYYUMBCSL:
®0TMEePUPOBATh MOHATUAMH «(PYHKITMOHAIBHASI 3aBUCUMOCTBY, «(OYHKIIHS,
«rpaduk (YyHKIIUNI», «CMOCOOBI 3adaHus (YHKIUNW», «apTyMEHT M 3Ha4YeHUE
GyHKIUNY, «00JaCTh OMPEICICHNUS M MHOXXECTBO 3HAUYCHUU (QYHKIUN», «HYIH
GYHKIUNY, «IPOMEXKYTKH 3HAKOMOCTOSHCTBA», «MOHOTOHHOCTH (DYHKITHH,
«4E€THOCTH/HEUETHOCTh (DYHKIIUNY;
®CTPOUTHh TpapuKu JUHEWHOM, KBaJApaTUYHOW (QyHKUUH, oOpaTHOM

k
MPONOPIMOHAIBHOCTH, PYHKIIMU BUJIA: y =q +—b s y=~/xsy=3x, y=|x5
X+

2

®eHA TIpUMEpPE KBaApaTHUHON (GYHKIMHU, HCIIOJIH30BATh MPeoOpa3OBaHUS
rpaduka Qynkuun y=f(x) a1 noctpoenus rpaGuKoB QyHKIUMN ;= of (kx + b)+c 5

®COCTABJISITh YPABHEHUS NPSIMOUW MO 3aJaHHBIM YCIIOBUSAM: IMPOXOISIICH
4yepe3 JBE TOUKHU C 33JaHHBIMU KOOpJMHATAMU, MPOXOASAIICH Yepe3 JaHHYIO TOUKY
Y MMapaJuIeJIbHON JAHHOU IPSIMOW;

eyicclieoBaTh PyHKIMIO IO €€ Tpaduky;

®HAXOJUTh MHOXECTBO 3HAYEHWW, HYJH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOU (DYHKIIMH;

B noeceonesnou srcusnu u npu uzyuenuu opyaux npeomemos:

SLULTIOCTPUPOBATh C MOMOUIBI0 TpaduKa pealbHyl0 3aBUCUMOCTb WIH
MIPOIIECC 10 UX XapaKTEPUCTUKAM;

®1ICITOJIH30BATh CBOMCTBA U TpaUK KBAAPATHUHON (QYHKIIUU MPU PEIICHUH
3a/1a4y U3 JPYruxX y4eOHbIX MPEIMETOB.

SIIPUMEHSATh TeoMeTpuyYeckue (akTbl g peueHus 3axad, B T.4.
MPEAMOIATAOIINX HECKOJBKO IaroB PEIICHMUS;

®I0Ka3bIBaTh TEOMETPUUICCKUEC YTBEPIKICHNUS,
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®BJIAJICTh CTAHIAPTHOM KIIACCH(HUKAIHMEH TUIOCKUX (QUTYD (TPEyroJbHIUKOB U
YETHIPEXYTOJILHUKOB).

®JICIIOJIb30BaTh CBOMCTBA TEOMETPHUECKUX (GUTYp MAJs pelieHus 3aaad
NPaKTUYECKOTO XapaKTepa U 3a7a9 U3 CMEKHBIX TUCIIHUILIVH.

B pe3yabrare wu3ydyeHust Kypca marematuku B 11 kiacce
obyugaroruecs: (¢ y9€ToM 0COOBIX 00pa30BATENBHBIX MOTPEOHOCTEH M PEUYCBBIX
BO3MOYKHOCTEH, OrpaHHMYeHUil, 00yCIOBICHHBIX HAPYIIEHHEM CIIyXa) Hay4aTcs:

e pemaTth apuPMETUYECKYI0 U T€OMETPHUUYECKYIO MPOrPECCHIO, MOJIB30BATHCS
(dbopMyI10ii 11-TO YiIeHa U CyMMBI IPOTPECCHil;
® OIpENeNATh YETHYI0O W HEYETHYI0 (YHKIUHU, BBIUUCIATH KOPEHb N-U
CTETICHHU;
® pemaTh HEPaBEHCTBA BTOPOIl CTENEHU C OJHOW NMEepPEeMEHHOU, MPUMEHSTh
rpadudeckoe MmpeCcTaBlIeHUe ISl PelICHUsI HEPABEHCTB, IPUMEHATh METO/
UHTEPBAJIOB JJIi HEPAaBEHCTB BTOPOW CTEMEHHU, APOOHO-PALMOHATBHBIX
HEpPaBEHCTB;
e pemiath 3aJaHMsl Ha MPUMEHEHHE CBONCTB apu(PMETHYECKON MPOTPECCHU U
reOMETPUUECKOM POTrPECCHH;
® BBIYHUCISTH BEPOSITHOCTU CITyYalHBIX COOBITHH;
® CIOJIb30BaTh (HOPMYJbl KOMOMHATOPUKM TPU PEIICHUH MNPAKTUYECKUX
3a]a4d ¥ YIpaXHEHUH;
® pacro3HaBaTh T€OMETPUUYECKUE (UTYPHI, BHIOIHATH YEPTEKH 0 YCIOBUIO
3aJa4, OCYLIECTBIIATh Mpeodpa3oBanHue Guryp;
e pemiath 33Ja4d HA BBIYHCICHHE T'€OMETPHUUYECKUX BEIHYUH, HPUMEHSIS
U3y4YEHHbIE CBOWCTBA QUTYDP U (POPMYJIBL;
® BIJIAJICTh AITOPUTMAMU PEUICHUSI OCHOBHBIX 33]1a4 Ha MIOCTPOCHHUE.
® BBINOJHATH MNPOCTEHIINE TMOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBIC B
p€anbHOM KU3HU.
Obyuarowuecs noayuam 603MOACHOCIb HAYUUMbCA
®OIIEPUPOBATh TOHSTHSIMH  «IIOCIIEAOBATEIILHOCTEY, «apuMeTHdecKast
IPOTPECCUs», «KTeOMETPpUYECKast IPOTPECCHD»;
epemiaTh 3a7a4u Ha apu(HMETHUECKYIO U TEOMETPUUECKYIO IIPOTPECCHIO.
®13BJICKATh, HMHTEPIPETHPOBATh HJICHTHYHOCTh 33Ja4 pPa3HbIX THIIOB,
CBSI3BIBAIOIIMX TPH BEJIIMYMHBI (HA paboTy, HAa U MpeoOpa30BbIBaTh HH(OPMAIUIO O
reoMEeTpUUECcKUX (pUrypax, mpeicTaBIeHHYIO Ha YepTexKax;
STIIPUMEHSTh TeOMeTpuYeckue (QaxkThl JJIs pelleHus 3axady, B T.4.
MPEIOIaralinX HECKOIBKO IIIaroB PEIICHHUS;
®I0Ka3bIBATh T€OMETPHUUECKUE YTBEPKICHUS;
®BJIAJICTh CTAHJIAPTHON KJIacCHPUKaMEN TNIOCKUX GUTyp (TpeyroJbHUKOB U
YETHIPEXYTOJILHUKOB).
®IICIIOJIF30BaTh CBOWCTBA TEOMETPHUYECKUX QUTYp MUl pEIIeHHs 3aaad
MPaKTUYECKOTO XapaKTepa U 3a7a4 U3 CMEKHBIX TUCIHUILIHH.
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KpuTepun onleHKH J0CTHKEeHHS IVIAHUPYEMBbIX pPe3y/IbTATOB 10 MaTeMaTHKe

JUis OIIEHKH JOCTHKEHHUS OOYyYaroIIMMUCS TUIAHUPYEMBIX PE3YJIbTATOB IO
MaTeMaTUKe NPUMEHSETCS] KOMILIEKCHBIN U YPOBHEBBIN MOIXO/.

KoMrutekcHbIl NOAX0 peanu3yeTcs NOCPEACTBOM:

— ONEHKM TpEX Tpynn pe3yiabTaTOB: MPEIMETHBIX, JIMYHOCTHBIX,
METaNnpeIMETHBIX (PEryIATUBHBIX, KOMMYHUKATUBHBIX U MIO3HABATENbHBIX Y Y JI);

— HCIMOJIb30BaHUS KOMILUIEKCA OLEHOYHBIX MPOLEayp (CTapTOBOM, TEKyUIEH,
TeMaTH4YeCKOU, pyOeKHOM, MPOMEKYTOUHOM) KaK OCHOBBI JIJIsI OLEHKU JUHAMHKU
WHIMBUAYJIBHBIX 00pa30BaTEIbHbBIX JTOCTUXKEHUHN U JIJISI UTOTOBOM OIICHKH;

— COYETaHMs PA3IUYHBIX B3aUMOJOIOIHIIOUIUX METOJ0B U (OPM OLICHKHU
(cTaHAApPTU3UPOBAHHBIX YCTHBIX M MHUCHBMEHHBIX Pa0OT U MPAKTHUYECKUX padoT;
NPOBEPKU BOCIHPHUATUS HA CIyX U BOCHPOU3BEICHUS TEMAaTHYECKOHW U
TEPMUHOJIOTMYECKON JIEKCUKH 110 MaTeMaTHKe, a TaKKe JIEKCUKHU 10 OpraHu3aluu
y4eOHOM JESITEIBHOCTH CONEPKAHUS; HAOIIOACHUS U JIp.).

OueHka [OCTHKEHHUS METampeAMETHBIX PE3YJIbTATOB OCYILIECTBIISIETCS
aAMUHHUCTPALIMEN IIKOJIBI-MHTEPHATA B pAMKaX BHYTPEHHETO MOHUTOPHHTA.

OueHka TOCTUKEHUS TMYHOCTHBIX PE3YIbTATOB OCYILECTBIISIETCS KJIACCHBIM
PYKOBOJUTENEM, BOCHUTATEIEM U YUYUTEIEM-IPEAMETHUKOM MPEUMYIIECTBEHHO
Ha OCHOBE €XEIHEBHBIX HAOIIOJCHUN B X0/I€ YUYEOHBIX 3aHATUM W BHEYPOUHOU
JEATEIIbHOCTH B paMKaX BHYTPEHHETO MOHUTOPHUHTA.

VYPOBHEBBII MOAXOA peaIU3yeTcsl MOCPENCTBOM (UKCALMHU Pa3TUUHBIX
YPOBHEH JOCTHUXKEHHUSI TIyXUMHU OOYUYaIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB:
0a30BOro ypoBHs, Bbllle 0a30BOro ypoBHS, HMKE 0a30Boro ypoBHs. JlocTuxeHue
oOyyaromumucs 0a30BOr0 ypOBHS MPEAMETHBIX pE3yJbTAaTOB OMNpeaeseTcs
JOCTH)KEHHEM  IUIAHHPYEMBIX  PE3yJbTAaTOB, MPEACTaBICHHBIX B  OJOKax
«BBITyCKHUK HAay4YUTCS» U CBUICTEIBCTBYET O CIOCOOHOCTH OOYYaromIuxcs
pemaTh TUIOBbIE y4eOHbIE 3a/1aud, OTpabOTaHHBIE CO BCEMH OOyYaroUUMUCS Ha
JTare OCBOCHHUS MPOrpaMMBbl IO MAaTEMATHKE.

JlocTikeHre 0Oy4arouMMUCS YpPOBHSI BbIllle 0a30BOTO  ONpPEACIISIeTCs
JOCTH)KEHHEM  IUIAHUPYEMBIX  PE3yJIbTaTOB, IMPEACTaBICHHBIX B  OJ0Kax
«BBIITyCKHUK MOJTYYUT BO3MOKHOCTh HAYUUTHCS.

Ouenka npeomemusvlx pe3yibmamoes

B cootBercTBUu ¢ TpeboBanusmu @I'OC OOO o0CHOBHOM MpeIMET OLICHKU
— CIIOCOOHOCTH OCYIIECTBISTh pEIIeHHE Y4eOHO-TIO3HABATENbHBIX U Y4eOHO-
PaKTUYECKUX 33]a4, OCHOBAaHHBIX Ha U3y4aeMOM MaTepuaje, ¢ UCIOJIb30BAaHUEM
CrocoO0OB JIEHCTBUHM, pPENEBAHTHBIX COJEPKAaHUIO Y4eOHOTO mpeaMera, B T.U.
METaNpeIMETHBIX  (TIO3HABATEIbHBIX,  PETYJSATUBHBIX, KOMMYHUKATHUBHBIX)
JICVCTBHM.

OneHka MpeIMETHBIX PE3yJbTaTOB OCYIIECTBISETCS € Y4E€TOM Yy4ueOHO-
MO3HABATEJIbHOTO  Pa3BUTHUA, OCOOBIX 00pa3oBaTeNIbHBIX MOTPEOHOCTEN U
CIIyXOpPEYEBBIX BO3MOKHOCTEH IITyXHUX 00yUYarOIIMXCA.
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OueHka NpeIMETHBIX PE3YJbTATOB BEAETCS B XOJE€ MPOLEAYyp TEKyUIEH,
TEMaTHYECKOU, pyOeKHOM, TPOMEKYTOUHON U UTOTOBOM TUATHOCTHKHU.

['padvik TMArHOCTUYECKUX MPOIEAYP MO MATEMAaTHKE.

Cmapmosas ouaeHocmuxa OPTaHU3YETCS B HA4YaJle KaXJI0T0 Toaa o0y4eHUs
Ha ypoBHe OOO cC 1enbl0 OLUEHKH TOTOBHOCTH OOyYaromuxcsi K HW3YYEHHIO
OTHENBHBIX pa3fenoB MaremaTukud. CrapToBasi KOHTpoJibHas paboTa 1O
MareMaTuke B 6 Kjacce NpEeAyCcMaTpPUBAET BBISIBJICHUE YPOBHS JOCTHKEHUMN
mIaHupyembix pe3yiabTatoB ocBoeHust AOOIT HOO o mpeamety «MaTemaTukay.

Texywasa oOuaenHocmuxa TPOBOJUTCS Ha KaXKIOM YPOKE M BBICTYNAET B
KaueCTBE MPOLIeyPbl OLICHKH UHAUBUIAYAJTBLHOTO MPOJBUKEHUS KAKIOTO TIyXOTo
00yuarolerocsi B OCBOCHUHU MPOTpaMMBbI [0 MaTeMaTHKE.

Texyuiee olieHUBaHUE MOKET OBITh:

¢(hOpPMUPYIOIIUM — TPETHA3HAYCHHBIM IS TOACPKKH W HaNpaBlICHUS
yCUIui 0Oyvaromuxcs, JJs OOy4YeHMsI PEIICHHIO Yy4eOHO-ITO3HABaTEIbHBIX M
y4eOHO-TIPAKTUYECKUX 33]1a4;

®IMarHOCTUYECKUM, OPUEHTUPOBAHHBIM HA BBIBICHUE W OCO3HAHUE
yuydteraeM U oOydalolMMHUCS  CYIIECTBYIOUIMX MpoOJeM B  OCBOCHHUH
IPOrpaMMHOr0 MaTepHaa.

OObeKT TeKkylleld OLEHKH — TeMaTHYeCKUe IUIaHUPYEeMble pEe3yJIbTaThl,
ATarbl OCBOEHUS KOTOPBIX 3a()MKCUPOBAHBI B TEMATUYECKOM TUIAHUPOBAHUU.

JIist Tekyiieid AMarHOCTUKHM MPUMEHSIOTCS cienytomue GopMbl U METOJIbI
IPOBEPKH: OMNPOChl B TNUCbMEHHOM W YCTHOM (opMax, NpaKTUYECKUE U
JabopaTopHble pabOThl, CaMO- M B3aMMOOILIEHKA, pPE3yJbTaThl MPOEKTHOU
JeSATEIbHOCTH 110 MAaTEMATUKE U JIP.

Temamuueckas oOuacnocmuka. IIpoBOAUTCS TO OKOHYAHUM HU3YUYCHHS
KOKJIO0M KpYNMHOM TEeMbl M NpPEACTaBigeT CcOOOM MpOoUEeAypy OLEHKHA YPOBHS
JIOCTUKEHUSI TEMAaTUYECKUX IUIAaHUPYEMBIX pe3yJIbTaTOB MO MaremaTtuke. Jlid
TEKyIIeW AUArHOCTUKH MOTYT OBITh MCIHOJB30BaHbl KOHTPOJIbHO-U3MEPHUTEIbHBIC
MaTepuajgbl KAaK COCTABJICHHBIE YUYMTEJIEM, TaK U IpeacrtasiieHHele B YMK.
KonTposibHO-u3MepurenbHpie MaTepuaisl u3 Y MK B Buzie T€CTOB, TPOBEPOYHBIX
3aJJaHUil M KOHTPOJBHBIX pabdOT aJanTUPYIOTCS C Y4ETOM OCOOEHHOCTEH
MIO3HABATEJIIbHOTO U CIYyXOpPEYEBOIO0 Ppa3BUTHS, OCOOBIX 00Opa3oBaTeNbHBIX
NOTPEOHOCTEN TIIyXMX OOydYalolIUXCA: MNPeIyCMaTPUBAETCS HCIOJIb30BAHUE
3HAKOMOT0 OOYyYalIMMCSl pPEYEBOr0 MaTrepuana, yIpOUIEHHWE CHUHTaKCHUYECKHX
KOHCTPYKIIUH.

TemaTuyeckas OlleHKa MOXKET BECTHCh KaK B XOJI€ U3yUYECHHs TEMBbI, TaK U B
KoHLe €€ ocBoeHHs. OIEHOYHbIE MNPOUEAYpPhl MOJOMPAOTCS TaK, YTOObI OHHU
peaycCMaTpuBajid BO3MOYKHOCTb OIIEHKHM JIOCTHM)KEHHMS BCEM COBOKYIHOCTH
IUIAHUPYEMBIX pE3YyJbTaTOB W KaXJIOro M3 HUX. Pe3ynbTarsl TEMAaTHYECKOU
OLICHKU SIBJISIOTCSI OCHOBAaHUEM ISl KOPPEKIMU Yy4eOHOTO Tpolecca M €ro
WHMBUAY AJIM3ALUU.

Pybeosicnas ouacnocmuxa. J|aHHBIA BUJ TUArHOCTUKHU MPEJICTABISET COOOM
WHTETPUPOBAHHBIA BapUaHT TEMATUYECKOTO KOHTPOJS M MPOMEKYTOUHOU
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aTTecTalu. PyOesxHble KOHTPOJIbHBIE pa0OTHl IMEIOT CTAaTyC Y€TBEPTHHIX (3a 1, 2
U 3 yueOHbIE YETBEPTH).

B xonme kaxmoit ydeOHON dYeTBEepPTH OOS3aTEIHHO OPTaHU3yeTCs
MOHUTOPUHT, OPUEHTUPOBAHHBIA Ha NPOBEPKY BOCHPUATHUS HA CIyX U
BOCIIPOU3BEJCHNUS TEMAaTUYECKOM M TEPMHUHOJOTHYECKOM JIGKCUKH Yy4eOHOMU
JUCUUIUIMHBI, a TAK)KE JIEKCUKH 0 OpraHu3aluu y4eOHOU aesTeIbHOCTU. JlanHas
IpOBepKa IJIAHUPYETCA U MPOBOAUTCS YUUTEIEM-IIPEIMETHUKOM COBMECTHO C
y4auTeneM-aedeKToIoroM (Cypaomneaarorom),

Ilpomesicymounass ~ ammecmayus  TPEACTABIAET CcOOOW  TpoLEAYPY
arrectanuu oOyyaromuxcss Ha ypoBHe OOO 1o mareMaTuke U TPOBOJUTCS B
KOHIIe ydeOHoro roaa. IlpomexyTouHasi arTecTalusi MPOBOAUTCS HA OCHOBE
pe3yJIbTaTOB HAKOIJICHHOW OLEHKU U PE3YJbTATOB BBIMOJHEHHUS TEMaTHUYECKUX
MIPOBEPOYHBIX PadOT.

[IpomexxyTouHast oneHka, (UKCUpPYIOMIAs JOCTHXKEHUE IPEAMETHBIX
IUTAHUPYEMBIX pe3ysibTaToB mo ¢usuke U Y Y]] Ha ypoBHE He HUXKE 0a30BOrO,
SIBJIIETCSI OCHOBAHUEM JUJIs IEPEBOIa 00yYaroIerocs B CAeAYIOLIHMM Kiacc.

Kpurepuii 10CTHXEHUS/OCBOEHUSI Y4YEOHOro Marepuana 3aJaércs Kak
BhITIOTHEHUE He MeHee 50% 3amanuii 6a3oBoro ypoBHs wuiu mnosydeHus 50% ot
MaKCUMaJIbHOTO 0asuia 3a BHIMOJIHEHUE 3aJaHUi 0a30BOTO YPOBHHI.

Kpurepuu oneHKkH mNpeaycMaTpuBarOT TakKe OCOOEHHOCTH PEYEBOro
Pa3BUTHUS TIIyXUX OOYYalolIMXCs, & TAKXKE CBOEOOpa3ue pa3BUTHUS NCUXUYECKUX
(GyHKUMNA (MBIIUICHUS, TAMSTH, BOCIPUATHS, BooOpaxkeHus1). OlieHKa pe3yJbTaTOB
00y4eHHs BHICTPAUBAETCS UCXO/I U3 IOHUMAHUS TOTO, YTO TIIyXO0H 00yYaromuncs
MOT OCO3HAaHHO YCBOMUTb Y4€OHBIM MaTepuall.

Haubonee ontumansHolt (opmMoil TpOBEpKH 3HAHMM 1O MaTEeMaTHKe
spigercs Tect (He 6onee 50% ot 00bEéMa Bceil KOHTPOIBHOM pabOThl) B COUETAHUU
C TMHUCbMEHHBIMHM 3aJlaHUAMH, TpeOyrommmMu odopMIIeHUs pPa3BEPHYTHIX U
apryMEHTUPOBAHHBIX OTBETOB.

Ouenka ycmubix omeemos yuauwjuxcs (C UCIOJb30BAHUEM KaJIbKUPYIOIIEH
YKEeCTOBOU (POPMBI peun)

Ouenka «5» cTaBUTCS B TOM CJy4ae, €CM y4YallUuhCcsl MOKAa3bIBAET BEPHOE
NOHUMAaHUE CYIIHOCTU PacCMaTPUBAEMbIX MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
TEOpHid, a TaKKe MPABUIILHOE OIpPEACIICHUEe MAaTEMAaTUYECKUX TEPMUHOB; CTPOUT
OTBET MO COOCTBEHHOMY IIJIaHy, COINPOBOXKJAAET paccka3 COOCTBEHHBIMU
npuMepaMH, yMeeT TPUMEHSITh 3HAHUST B HOBOW CHUTYyallUd TPHU BBITIOTHEHUU
3a/IaHU; MOXKET YCTAHOBHUTH CBSI3b MEX]Y H3y4aeMbIM U paHEe H3YYCHHBIM
MaTepuaioM MO Kypcy MaTeMaTHKH, a TakKe€ C MaTepHalioM, YCBOCHHBIM IpHU
M3YUYEHHUH JIPYTUX MPEIMETOB.

Ounenka «4» CTaBUTCS, €CIM OTBET YYEHHMKA YJOBIETBOPSET OCHOBHBIM
TpeOOBaHUSIM Ha OILIEHKY 5, HO JaH 0e3 MCIOJb30BaHMS COOCTBEHHOTO IIJIaHa,
HOBBIX TIPUMEPOB, O€3 TPUMEHEHUS 3HAHMM B HOBOM cHUTyanuu, Oe€3
WCIIOJIb30BaHUS CBSI3€M C paHee U3YYEHHBIM MAaTE€pUalioM M MaTepuajoM,
YCBOEHHBIM MPU U3YYEHUH JPYTUX MPEIMETOB: €CIHM yYAIIUUCA JOMYCTUI OJHY
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ommOKy WU He OoJiee ABYX HEJOUYETOB U MOXKET MX HCIPABUTHh CAMOCTOSITEIHHO
WJIU C HEOOJIBIIION MOMOIIBI0 YUUTETIS.

Ounenka «3» CcTaBUTCS, €CIM yYalIUiCAd MPaBUIBHO MOHUMAET CYIIHOCTH
paccMaTpUBAEMbIX 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIbHBIC TTPOOEIIBI
B YCBOCHHMM BOIIPOCOB Kypca MaTe€MaTHWKH, HE MPENITCTBYIOIIME JalbHEeHIemy
YCBOEHUIO BOMPOCOB MPOrPaMMHOr0 MaTepuayia. ¥YMeeT NPUMEHSTh MOJIyYeHHbIE
3HAHUS TMPU BBINOJHEHUHU MPOCTHIX 3adaHuM 1o oOpasmy. omyctun He Oosee
OJIHOM TrpyOo# OomMOKHM M JIBYX HEJ0YETOB, HE 0OoJiee OAHOM rpyOOi W OJHOMU
HerpyOo# ommOku, He 0ojiee 2-3 HerpyObIX OMMOOK, OJHON HErpyOOil OIMIMOKH U
TPEX HEIOUYETOB.

Ounenka «2» CTaBUTCA, €CIIM yYalllMiICS HE OBJAJE] OCHOBHBIMHU 3HAHUSIMU
U YMEHUSIMH B COOTBETCTBUH C TPEOOBAHUSMH MPOTPAMMBI M JOMYCTUI OOJIbIIE
OIMMOOK 1 HEJOUYETOB, YeM HEOOXOUMO JIJISl OTICHKH «3».

Ounenka «1» cTaBUTCS B TOM Cily4yae, €CJIM YUYEHUK HE MOXKET OTBETUTh HU
Ha OJIMH U3 IMOCTABJICHHBIX BOIPOCOB.

OyeHnka KOHMPOALHBIX Ppabom

Ouenka «5» ctaButcs 3a paboTy, BBIMOJHEHHYIO MOJTHOCTHIO 0€3 OIIMOOK U
HEJI0UETOB.

Ouenka «4» craBUTCs 3a PaOOTy, BBIIOJHEHHYIO IOJTHOCTBIO, HO MPH
HaJU4Yuu B HEeW He Oojiee oaHOU rpyOoM M OJHOW HErpyOOM OMIMOKH M OJIHOTO
Hesou€Ta, He OoJee TPEX HETOUYETOB.

Ouenka «3» CTaBUTCS, €CJIM YYEHUK MPABUIBLHO BBINOJIHWI HE MeHee 2/3
BCel pabOThl UM TOMYCTHI HE OoJee OJHOM rpyOoil OMOKU U IBYX HEIOUETOB,
He Oosiee onHOM TpyOOil OmMOKM U OMHON HerpyOoil ommOku, HEe Ooyee Tpex
HEerpyObIX OIIMOOK, OTHON HETpyOO OIIMOKU U TPEX HEAOUYETOB.

Ouenka «2» CTaBUTCS, €CIM YHUCJIO OMMOOK W HEAOYETOB MPEBBICHUIIO
HOPMY JIJISI OIIEHKH 3 WJIM MPABUIILHO BBITIOJTHEHO MeHee 2/3 Bcell paboThI.

Ounenka «1» cTaBUTCA, €CIIM YYEHHK COBCEM HE BBIIOJIHWI HU OJHOTO
3a/1aHUsl.

Oyenka mecmos

«5» — BepHO BbITIOJIHEHO Oosiee 75% 3amanuii.

«4» — BEpHO BBITIOJHEHO 75% 3a/1aHui.

«3» — BepHO BbITIOJHEHO 50% 3a1aHui.

«2» — BEpHO BBINIOJHEHO MeHee 50% 3aiaHuid.

Buowl owubox

I'pybsie owmubku

1. He3nanue onpeenennii OCHOBHBIX MOHSATHH, TeOpeM, HOpMYI.

2. HeymeHue BbIIETATh B OTBETE TJIABHOE.

3. HeymeHnne npuMeHsSTh 3HAHWS JJI BBIMOJHEHUS 3alaHUN M OOBSICHECHUS
bu3NYecKuX SIBJICHUI; OIMMOKH, TIOKA3bIBAIONINE HEMPABUILHOE TOHUMAHUE
CMBICTIA 33JIaHHSl.

4. HeymeHne ynuTaTh U CTPOUTH TAOJIUIIBI ¥ IPUHIIUITHAIBHBIE CXEMbI

Heepyowie owubru
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1. Herounoctu (HOpMYyIHPOBOK, OMNPEIECICHUN, 3aKOHOB, TEOPEM,
BBI3BAHHBIX HEIMOJHOTONM TOHMMAHUS OCHOBHBIX TPU3HAKOB OIPEACIIIEMOTO
noHsaTuss. OmmOKM, BBI3BAaHHBIE HECOONIOACHHUEM  YCIOBUH  TPOBEICHUS
U3MEPEHUN.

2. OmuoOKH B YCIOBHBIX 0003HAYEHUSX, HETOYHOCTH TAOJIUII, CXEM.

3. HeparnmonanbHbIM BEIOOP X0/1a BBIMIOJHEHUS 3a1aHMUS.

Heoouemul

1. OtaenpHbIE MOTPEMIHOCTH B (POPMYIUPOBKE BOIPOCA MIIH OTBETA.

2. HeOGpexxHOE BBHIMOJHEHHE 3aMKCEN, CXEM.

3. Opdorpaduueckue U MyHKTyallMOHHbIE OIIMOKH.

Ilepeyenb nHGOPMALHOHHBIX PeCypCcoOB

Hdas yaurens:

. [IpumepHasi ananTupoBaHHAs OCHOBHAas OOpaszoBaTeibHAas MpOrpaMma
OCHOBHOTO 00miero oOpas3oBaHusi (Bapwant 1.2) (omoOpeHa pelieHUEM
dbeneparbHOTO y4eOHO-METOUYECKOTO OOBEUHEHUSI TI0 00IIeMy 00pa30BaHMIO,
npotokoa oT 18.03.2022 Ne 1/22);

I. Mepsznsk A.T'., Ilomonckmii B.b., Pabunosnu E.M. Marematnka 5 kiacc.
JNunaktuueckue matepuaisl. —M.: Bentana-I'pad, 2017

2. byuko E.B., Mepznsk A.I'., Ilomonckuii B.b. Maremaruka. 5 knacc.
Meroanueckoe nocodue. —M.: Benrtana-I'pad, 2018

3. byuko E.B. Marematuka. 5 knacc. Knacchas pabora (ans yuurens). —M.:
BenTana-I'pad, 2017

4. 3BaBu4 JI.W. Anrebpa: nuapakTuueckue MaTepuaibl 1l 7 —To Kiacca. — M.:
[Ipocsemenue.

5. Huxonbckass M.A. CoBpeMeHHbIE MOIX0/IbI K 00YUEHUIO MaTeMaTHKE JeTen
C HapYyLIEHUSIMU ciiyxa. M.

6. KoxoB B.M. Anrebpa: numaktuueckue Marepuainbl st 8 k1. — M.:
[Ipocsenienue.

7. MakaprraeB FO.H. Anrebpa: aumakTudeckue MaTepuaisl Juist 9-ro Kiacca. -

M.: IIpocseuienue.

8. Hynuaunbia FOI1., Kponray3 B.JI. Kontponbubsie pabotsl mo anredpe. 7
Kjacc. — M.: Dk3aMmeH.

9. Munnroxk H.I'., lneikoBa W.C. PaGouas terpans. Anredpa 8 kmacc. — M.:
[Ipocsenienne

10. PabGoume mporpaMMsbl 10 reOMETPUM O0IIE00Pa30BATEIBHBIX YUPEKIACHUN
o reometpun. K YBK JI,B. Iloropenosa 2011 r.

I1. TyceB B.A., Mensnuk A.W. Jlugaktuueckre MaTepuaibl IO T€OMETPUM IS
7 xknacca. — M.: IIpocBenieHue

12.  Teomerpus, 7-9: Kuura mgns yuurens./ XKoxoB B.M. M.: Ilpocewenue,
2003.

13.  CD TI'eomeTtpusi. 7 kiacc.

14.  AnteiHoB IL.W. I'eometpus 7 — 9 knaccel. TecTsl: YueOHO- METOIUYECKOE
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nocodwue. M.: JIpodha,2000
Cneyuanvnasa 1umepamypa.
* Meroanka oOy4eHHs] pyCCKOMY SI3BIKY B ITKoje riayxuX. [lox pemgaknueit
JL.M. beixoBoii - M.: [IpocBemieHue
 C.A3pikoB. Meroauka oOyuyeHUs] TIOyXUX JeTed  s3bIKy. M.:
[Ipoceemenue
* A.I'.3ukeeB. Pa3Butue peuun ydammxcs CeuaibHbIX (KOPPEKIIMOHHBIX )
o0Opa3oBaTenbHBIX yupexacHuil. M.: Akagemust
s yqammxes:
- A.I'. Mep3nsk, B.b. ITononckuii, M.C. Sxup. MaremaTtuka. 5 kinacc.— 2-€ u3j.,
nepepad. — M.: Benrtana-I'pad, 2018
- A.T. Mep3nsik, B.b. ITononckuii, M.C. fAxup. Marematuka 6 knacc, — 2-€ u3l.,
nepepad. — M.: Benrtana-I'pad, 2018
- Anrebpa, 7 xnacc (FO. H. Makaperues, H. I'. Munniok, K. M. Hemkos, U. E.
®eoxktucron) 2014
- Anrebpa, 8 xmacc (FO. H. Maxkapsrues, H. I'. Munmiok, K. Y. Hemkos, U. E.
®eokTucton) 2014
- Anre6pa, 9 knacc (FO. H. MakapsiueB, H. I'. Munntok, K. 1. Hemkos, U. E.
®eokTucton) 2014
- [ToropenoB A.B. I'eomerpusi: YuebHuk 11 7-9 kinaccoB o011e00pa3oBaTeIbHBIX
yupexaenui, - M.: [Ipoceemenue, 2015.
HNuTepHeT-pecypcsbl:
udpossie oOpazoBaTeIbHBIE PECYPCHI
* 1C: Penretutop. Maremaruka (KUM) (CD).
» 1C: Maremaruka. 5-11 knaccel. [Ipaktukym (2 CD).
» Maremartuka: exXeHeIeIbHOe YUeOHO-METOUYECKOE MPUIIOKEHHE K Ta3eTe
«IlepBoe
ceHTs0ps»: http://mat.1september.ru
Jl71st oGecniedeHust TIOJJOTBOPHOTO YU4eOHOTO Mpoliecca MpeanoiaraeTcs
UCIIO0JIb30BaHUE MH(POPMAIIMU U MATEPUAJIOB CIEAYIOIIUX HHTEPHET-PECYPCOB:
* MunucrepctBo oOpazoBanus U Hayku P®. - Pexum gocryna :
http://www.mon.gov.ru
» OenepanbHOE TOCYAAPCTBEHHOE YUpexaeHHe «l 0cy1apCTBEHHBIN
HAay4YHOMCCJIEI0BATEIbCKUI MHCTUTYT UH(POPMAIIMOHHBIX TEXHOJIOTUHN U
TEJICKOMMYHUKAIU». - Pexum
nocrtyma : http://www.informika.ru
» TectupoBanue on-line: 5-11 kmaccel. - Pexxum goctyrma :
http://www.kokch.kts.ru/cdo
* [TyreBoguTens «B Mupe Hayku» A HIKOJIBHUKOB. - Pexkum nocrtyna :
http://www.uic.ssu.
samara.ru/~nauka
* Merasnanukionenus Kupumina u Medoaus. - Pexxum nocryna: http:/mega.km.ru
Caiir sHnukoneuit. - Pexxum moctyma : http://www.encyclopedia.ru
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