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[HosicHuTe/IbHASA 3aNIUCKA

PaGouass mporpamma mo mpeamery «Marematukay — agpecoBaHa
C1a0OCHBIIANIIM ¢ TO3THOOTIIOXIITNM O0yYarOIIMMCS, MOTYYaloUM OCHOBHOE
obmee oObpazoBanue (Bapuant 2.2.2).

[Iporpamma pa3paboTaHa Ha OCHOBE (eaepaJbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTIO CTaHAapTa OCHOBHOTO 0011ero odpazoBanus (manee — ®I'OC
0O00O) (mpukaz3 MunucrepcrtBa mnpocsemienuss PO ot 31.05.2021 Ne 287) u
OQenepanbHOM  aJaNTUPOBAHHOMN o0pa3oBaTeIbHON MPOTPaMMbl  OCHOBHOTO
oOmiero oOpa3oBaHUsS I OOYYAIOIIMXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSMU
310poBbs (puka3 MunucrepcTBa mpocBemienuss PO ot 24.11.2022 Ne 1025) nna
OTIpENICTICHHOM KaTeropuu OOYYArOMIMXCS C HApPYIICHHEM CJlIyXa C Y4eTOM HX
0ocoObIX  oOpasoBarenbHBIX  TMOTpeOHOCTeH, KoHmenmus — mpenogaBaHus
mateMatuku B Poccuiickoii  ®eneparuu  (YTBEpXKIEHA  PaCHOPSHIKEHUEM
IIpaButensctBa Poccuiickoit ®eneparuu ot 9 ampens 2016 1. Ne 637-p),
aBTOPCKOM MpOorpaMMbl  Ha OCHOBE aBTOpPCKOM mporpammbl Bunenkuna H. 5. (s
6-7 KJ1accoB), HA OCHOBE aBTOPCKOM mporpammbl MakapsiueBa FO.H.(anre6pa 8-11
KJIacChl), HA OCHOBE aBTOpCcKOM mporpammbl ATtanacsiHa JI.C. (reometpust 8-11
Kiaccel), DenepanbHONl TpoOrpaMMbl BOCHHUTAHUS — C YYETOM MPOBEPSIEMBIX
TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00Opa30BaTEIbHOM MPOTPaMMBI
OCHOBHOTI'O O0IIIEro 00pa3oBaHMUs.

PabGouas mporpamma ajnantupoBaHa ISl U3YUCHHS MAaTeMaTUKU B O0ObeMe
OCHOBHOTo o00miero oOpa3oBaHus Ha 0a30BOM YPOBHE CIA0OCIBIIIAIAMU
oOyyarommumucs ¢ y4€TOM HX OCOOBIX 00pa3oBaTeNIbHBIX MOTPEOHOCTEH,
0COOEHHOCTEH MCUXO(PU3UYECKOTO Pa3BUTHUSL B MPOJIOHTMPOBAHHBIE CPOKHU C 6-TO
no 11 kiacc.

ILleHHOCTHBIE OPUEHTHUPBI B 00Y4YeHUH Y4eOHOMY NpeaMeTy
«MaTtemaTnka 00y4alOmuUXcs ¢ HApylIeHneM cJayXxa

Maremartuka, SBJISISICH OJIHUM U3 CHCTEMOOOPA3yHOHIMX IPEAMETOB
IIKOJIBHOTO 00pa30BaHUs, UTPAET BAXHYIO POJb B JIMYHOCTHOM W KOTHUTHBHOM
pa3BUTHM OOydamIIMXcs ¢ HapyuieHuem ciyxa. CoaepkaHue TaHHOIO Kypca
COJICMCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS, OBJAJCHUIO PallMOHATLHBIMU
cmoco0aMr W TMpuUéMaMH OCBOCHHUS MATEMAaTHYECKOTO 3HAHUS, OCO3HAHUIO
3aKOHOB, KOTOPBIE JIEKAT B OCHOBE U3y4YaeMbIX SIBIICHHI, @ TaKXKe CYIIECTBYIOIINX
B3aMMOCBSI3€H MEXKAY SBICHUSMMU.

3HauMTeNbHA POJIb Kypca MaTeMaTUKH JUIsl OBJIAJCHUS] OOy4aroUUMUCS C
HapyILIEHUEM ClyXa COIHUAJbHBIMU KOMIIETEHUMSAMH, BKIIOYas CIIOCOOHOCTD
pemaTrh 3HauMMble Ji1 MOBCEIHEBHOM JKHU3HU YEJIOBEKa MPAKTUYECKUE 3aJauH,
YMEHUE UCIO0JIb30BaTh MNPUOOPETEHHBIE 3HAHMS JJIs U3YUYEHHUS OKpY’Karolen
JIECTBUTEIbHOCTH.

CopnepxaHue Kypca MaTeMaTHKU SIBISIETCS BaXKHBIM W JUJISl  YCHEIIHOTO
OCBOCHHS TPOTPAMMHOTO MaTepuaja Mo APYTUM YYCOHBIM TUCIUTIIMHAM, IS
IPOJIOJDKEHUS O0yUEHUs B CHCTEME HETPEPHIBHOTO 00Opa30BaHMUs, JIJIsl TOATOTOBKU
MOAPACTAIOLIETO MOKOJEHHUS K TPYJAOBOU AEATEIbHOCTUA — B CBSI3U C HEOCTIOPUMOM



pOJBI0O  MaTeMaTHKM B  HAyYHO-TEXHHMYECKOM MpOrpecce, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.
Henun n3yuyenus yueOHoro npeamera «MaremaTuka»

Llenv yuebHOU Oucyuniunel 3aKIOYaeTCd B 00ECIEUEHUHM OBJIAJACHUS
O0yJaIMMHUCI C HaApyIIEHUEM CiIyXa HEO0OXOIUMBIM  (OmpeeseMbIM
CTaHapTOM) YPOBHEM MAaTE€MaTHYECKOW IMOATOTOBKM B €IUHCTBE C Pa3BUTHEM
MBIIUICHAS ¥ COIIMATTbHBIX KOMIIETCHIINHN, BKITIOYAs:

— (opmupoBaHHe IIEHTPATBHBIX MaTEeMATHUECKUX TOHATHNA (YHUCIIO,
BEJIMYMHA, TIeoMeTpuyeckass @urypa, MepeMeHHas, BEpPOSTHOCTb, (YHKIIHS),
o0ecrevynBarOMMX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTEeMaTHYEeCKOTO
o0Opa3oBaHus 00yUaIOLUIUXCS;

— MOJBeACHUE O0YYaIOIUXCs HA IOCTYITHOM Il HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSA3M MAaT€MaTUKH U OKPYXKAlOIIero MHpa, MOHMMaHUE MAaTeMAaTHUKH Kak
yacTH 00IIEeH KyJIbTypbl YEJIOBEYECTBA;

—  pa3BUTHE  UHTEJUIEKTyaJbHbIX W  TBOPYECKHMX  CIOCOOHOCTEH
oOyyaromuxcs, MO3HABAaTEJIbHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEpeca K U3yUYEeHUIO MAaTeMaTHKH,

— ¢opmupoBaHre (HYHKIMOHAIBHOM MaTeMaTUYeCKOW TPaMOTHOCTH:
YMEHHsI paCO3HABaTh MPOSBICHUS MATEMAaTUYECKUX TMOHITHHA, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSIX W MPU H3YyUYEHUH IPYTHX
y4eOHbIX  IMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
dbopMynpoBaTh UX HA S3bIKE MATEMAaTUKU M CO3/1aBaTh MaTEMAaTHUYECKHUE MOJICIIH,
IPUMEHATh OCBOCHHBIM MaTeMAaTUYECKWW ammapaT g PeUIeHUs MPaKTHKO-
OPUEHTHPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH U OLICHUBATH IOJIYUYCHHbIE
pe3yNbTaThI.

3amaun U3y4yeHUs yuyeOHOW IUCIUIUIMHBI B HANpaBJIE€HUU JIMYHOCTHOTO
pa3BUTHA 00YYAIOIIMXCS C HAPYILLIEHUEM CIIyXa:

— pa3BUTHE JIOTMYECKOTO MBIIIEHUS, CTIOCOOHOCTH KPUTHUUECKU OLIEHUBATH
BBICKA3bIBAHUS, I0BOJIbI, (DAKTHI, SIBJICHUA U T.IL.;

—  Ppa3BUTHE KYyJIbTypbl p€YH, CIOCOOHOCTH CTPOUTH  IEMOYKH
YMO3aKIIOYeHUN, pyKOBOJICTBYSICh IPaBUIIaMH JIOTHKH;

— pa3BUTHE CITIOCOOHOCTHU K OCYIIECTBICHUIO YMCTBEHHOTO IKCIIEPUMEHTA;

—  BOCHHUTaHME  OOBEKTUBHOCTH,  HWHTEUIEKTyalbHOH  YECTHOCTH,
MOTPEOHOCTH M CHOCOOHOCTHM K MPEOJOJICHUIO MBICTUTEIBHBIX CTEPEOTHUIIOB,
00yCIIOBJIEHHBIX OOBIIEHHBIM OIBITOM;

—  BOCHHTAHHE  TOJIOKUTEIBHBIX  KA4eCTB  JIMYHOCTH,  BKJIIOYAsS
LEJNEeYCTPEMIEHHOCTh, BOJIK, HAaCTOMYMBOCTb, COLMAIBHYI0 MOOWJIBHOCTb,
CaMOCTOSITENIbHOCTh B NPUHATHM PELIEHUM, a TaKkKe B OLEHKE (PAKTOB, SIBJICHUH,
BBIBOJIOB;

— pa3BUTHE CIIOCOOHOCTU K aJalTallid B COBPEMEHHOM HH()OPMAILIOHHOM
oOmiecTBe, B T.4. 3a CYET yMEHUI MOJb30BaThCS PA3HBIMU HCTOYHUKAMHU
NOJTy4€HUs1 HHPOpMaLUY;



— pa3BUTHE MAaTEeMaTHYECKUX CITIOCOOHOCTEH, MHTEepeca K MaTeMaTHIeCKOMY
TBOPYECTRBY.

B meTtanpeaMeTHOM HanpaBICHUU:

—  (opmupoBaHMEe TPEACTABICHUA O  MaTeMaTHKE KaK  YacTH
00111e4YeI0BeUECKON KYJIbTYPhl, O POJIM MAaT€MATUKU B Pa3BUTHH LUBUIM3AIMU U
COBPEMEHHOT0 O0IIeCTBA;

— pa3BUTHE MPEACTABICHUN O MaTeMaTHUKe Kak (popMe omucaHus U METOe
MO3HAHUSL JIEUCTBUTENILHOCTU, COACHCTBUE TMPUOOPETCHUIO OOyYaIOIIUMUCS
HAYaJbHOI'O OIbITa MATEMATHYECKOTO MOJICTUPOBAHMUS;

— ¢opmupoBaHue OOIIKUX CHOCOOOB HMHTEUICKTYaIbHON JI€ATEIIBHOCTH,
OPUCYIIUX MaTeMaTHUKEe W TPEACTABISIONIMX COOO0W OCHOBY IO3HABATEIHHOU
KYJIbTYPbI — 3HAUUMOM JJIS PA3HBIX CEp KU3HEACITCIHLHOCTH YEII0OBEKa;

— pa3BuUTHE CIOBECHOM peun, e€ oOorameHue MaTeMaTHYECKON
TEPMHUHOJIOTHEH, COOTBETCTBYIOIUMHU CHEIU(PUKE Kypca PeUYeBBIMH O00OPOTaMU;
COBEpPUICHCTBOBAHMUE  MPOM3HOCUTEIBHBIX  HABBIKOB HAa  MaTEMAaTHYECKOM
MaTepuale;

— pa3BUTHE Pa3HBIX OPraHOB UYBCTB, CIIOCOOHOCTH HMX KOMIIEHCATOPHOTO
WCIIOJIb30BaHUs B MPOLIECCE MO3HABATEIBLHOM 1€ TEILHOCTH.

3. B npenMeTHOM HanpaBJICHUU:

— o0ecleuyeHre OBJIAJICHUS] MAaTEeMaTUYECKUMU 3HAHUSIMH W YMEHUSIMH,
HEOOXOJIUMMBIMHM 11 MPOAOJDKEHUs] OO0ydeHus (Ha TOCHCAYIONIUMX 3Tarnax
MojayueHus: oOpa3oBaHUA), W3YUCHHS CMEXKHBIX JUCIUIUIMH, TPUMEHECHHUS B
MMOBCEIHEBHOM KU3HH;

— coznanue (QyHIaMeHTa s (pOpMUPOBAHUS MEXAHWU3MOB MBIILICHUS,
XapaKTEePHBIX I MATEMATUYECKOU IESITENIbHOCTH.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMmaTuka

VYyebnas auciurummHa «Marematuka» ocBauBaeTcsi Ha ypoBHe OOO mo
Bapuanty 2.2.2 AOOII B nponoHrupoBaHHble cpoku: ¢ 6 mo 11 kiaccsl
BKJIFOUUTEIIBHO.

OCHOBHBIMU JIMHHMSIMH COJEp>KaHusi ydeOHoro kKypca B 6—11 kmaccax
SBJISIFOTCSL cieayromue: «Yucaa u BeIYUCICHU, «Anredpay («Anredpandeckue
BBIDOKCHUS», «YpPAaBHEHUSI U HEPaBEHCTBA»), «DyHkumm», «l'eomeTpus»
(«'eomerpuueckue ¢Gurypel M HX CBOMCTBa», «VI3MepeHHEe TeOMETPUYECKHX
BEJIMYUHY ), «BEpOSATHOCTD U CTATUCTUKAY.

Pa3zBuTHe yKa3aHHBIX JIMHUAW OCYIIECTBISECTCS MAPAIUICIBHO: KaXKIas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOU, HO MPU 3TOM B TECHOM B3aMMOJICHCTBUU.
Kpome Toro, nx 00beIuHAET JOTUYECKAsk COCTABIISAIONIAS, TPAAUIIMOHHO TPUCYILAs
MaTeMaTUKE M MPOHU3BIBAIOIIAs BCE MAaTEMATHUUYECKUE KYpPChl M COJIEPKATEIIbHbBIC
auaun. ChopmynupoBannoe Bo ®I'OC OOO TpeboBaHue «yMeThb ONEPUPOBATH
NOHATUSIMU:  ONPEACIICHUE, AaKCUOMa, TeopeMa, JI0Ka3aTelbCTBO; YMEHUE
pacro3HaBaThb WCTHUHHBIE M JIOKHBIE BBICKA3bIBaHUS, IPUBOAUTH IPUMEPHI H
KOHTPIIPUMEPBHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS



KO BCeM Kypcam, a (OpMHPOBAHUE JIOTHIECKUX YMEHUN paCTIPEIEISIETCS 110 BCEM
rojnam ooyuenust Ha ypoBHe OOO.

B mpouecce ypoxkoB maTeMaTukd OOyd4arollecsi C HapylIEHHUEM CllyXa
3HAKOMSITCS C Pa3HOOOPa3HBIMU MATEeMAaTHYECKUMHU TOHATHUSMU U TEPMHHAMH, C
MaTeMaTU4YecKoM (pas3eosiorueil, 4YTo TMO3BOJSET CTUMYJIUPOBATh PEUYEBOE
pa3BUTHE U TMpeojojieBaTb ero HejoctaTtku. M, HaobGopor, Omaromaps
COBEpIICHCTBOBAHUIO CJIOBECHOM peud TMPOWCXOMUT Haubojiee TIIyOOKoe u
OCHOBaTeIbHOE  OCBOCHHE  MaTEeMaTHMYeCKOTo  3HaHWs,  (GOpPMHUPOBAHUE
aO0CTpaKTHOTO MBINIICHUSA. B JaHHOW CBS3M CYIIECTBEHHAs POJib B OOY4YEHUH
MaTeMaTUKe TMPUHAICKAT CIOBY. B COOTBETCTBMHM cO  crHerUpUKOU
00pa3oBaTeNbHO-KOPPEKIIMOHHOW ~ paboThl B XOJI€ YPOKOB  MaTeMaTHKU
MpeayCMaTpUBaeTCAd TMPEAbsIBICHUE BEpOATbHBIX HMHCTPYKIHMA, IMOCTAHOBKA
CIIOBECHBIX 3aJlad, MOOyXJAeHHE OOydJaromuxcsi K PacCyX JACHHUSM BCIYX,
KOMMEHTUPOBAHUIO BBHITIOJNIHAEMBIX JEHCTBUN, OOBSCHEHUIO OCYIIECTBIEHHBIX
omepanuii. YUuTenab JOJDKEH CO3/1aBaTh YCIOBUS, MPU KOTOPBIX Y 00YUAIOIIUXCS C
HApYIIEHHBIM CIIyXOM OyJeT BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIICHHUH IS
MOJyYeHHUs] TOW WIM HWHOW MareMaTudyeckod wuHOpManuM, a Takke
TJTAaHUPOBAHWSI, BBITIOJTHCHUS, IPOBEPKHU MPAKTUICCKUX NEeHCTBUAN
MaTEeMaTHYECKOTO COJIEP>KaHusI.

KorautuBHas cocTaBisromas Kypca MaTeMAaTHKH ITO3BOJIICT OOCCICYHTH
KaK TpeOyeMblil cTaHgapTOM HE0OXOAUMBIN (0a30BbIi) YpOBEHh MaTeMaTUYECKON
MOATOTOBKH, TaK W TOBBINICHHBI YPOBEHB, HEOOXOMMMBIA IS yTIIyOJIEHHOTO
W3YUYCHUS TIPEAMETA.

Kypc Marematuku uUMeeT SPKO  BBIPAKEHHYIO  BOCHUTATENIBHYIO
HaIpaBJIeHHOCTh. briarogaps pazHooOpa3HbIM BHJIaM JESITEILHOCTH U (QopMam
opraHuzainuu padboThl OO0Yy4YalOIIUXCS HA YPOKaX MATEeMAaTHKUA MPOUCXOJUT
BOCIIUTAHUE  LIENEYyCTPEMJIEHHOCTH, BOJIM, HACTOWYMBOCTH, OCO3HAHHOU
NOTPEeOHOCTH TOBOAUTH HA4YATOE JEJIO A0 KOHIIA. BBIMOMHIS T€ WM UHBIE 3a/laHuUs,
oOyyJarolecs ¢ HapylIeHHEM CiIyXa OCO3HAIOT, YTO HEOpEex HOE OTHOIIEHUE K
paboTe, OTCYTCTBHE COCPEIOTOYCHHOCTH TMPH pEIIeHHMH MPUMEpPOB, 3anad,
OCYIIECTBIICHUU Tpaduueckux padboT u JAp. 0OYyCIOBIUBAET BO3HUKHOBEHHE
ommOoK. OcCymecTBiss AeATEIPHOCTh B TpyIIle, B MOATPyINIax, mapax,
oOyJaroruecss € HapylIeHHEM CiIyxa ydaTcs OECKOH(MIUKTHBIM CIoco0am
perieHus MPOOJIEMHBIX CUTYAIlMi, CIIOPHBIX BOMIPOCOB, MPUHITHIO HHOTO MHEHHSI,
YBaXEHUIO K TOYKE 3pCHHUSI IPYTOTO YEIIOBEKA.

ConepxaHne ypOKOB MAaTEMAaTHKH TO3BOJISIET Takke 00ecleunBaTh
ACTETUYECKOE BO3JCHCTBUE HA JMYHOCTh, B YACTHOCTH, 32 CUYET MPEIbSBICHUS
aKKypaTHO BBINIOJHEHHBIX JUJAKTHUYECKUX MOCOOWM, aHanmm3a H300paKeHuM,
MIPE/ICTABICHHBIX B YUEOHUKE, BKIIIOUAsi TeOMETPUUECKUI MaTepual.

OcBoeHune 00y4aroluMuUCs ¢ HapyIIEHUEM cllyXa MPOrpaMMHOI0 MaTepuania
0 MaTEeMaTUKE OCYUIECTBISETCS IMPEUMYIIECTBEHHO Ha YpOKax Ioj
pyKOBOACTBOM YyuuTens. OgHAKo sl MPOYHOTO OCBOEHUSI COAEpP)KaHUS Kypca
TpeOyeTcs MPeayCMOTPETh PETYJSIPHOE BBITIOJIHEHHUE JOMAIIHUX —3aJaHHi,



WCKITIOYast JTHU MPOBEJEHUST KOHTPOIBHBIX paboT. [Ipu onpenenennn comepxanus
1 00bEMa TOMANTHETO 3a7aHusl HEOOXOUMO YYECTh HEJOMYCTUMOCTh TIEPETPy3KU
oOydJaronuxcsi yaeOHbIM MaTepUaIOM.

[Iporpamma BKJIIOYAET MPUMEPHYIO TEMATUYECKYIO M TEPMHUHOJIOTHUECKYIO
JEKCUKY, KOTopas JOJDKHAa BOWTHM B CJOBapHbIM 3amac OOydalomMXcs ¢
HapylIEHUEM Ciyxa 3a CU€T LeJeHANpaBICHHOW OTpaOOTKH, MPEXKIE BCEro, 3a
CYET BKIIFOYEHUS B CTPYKTYPY CIOBOCOYETAHUU, MPEIIIOKEHUM, TEKCTOB, B T.4. B
CBSI3M C (OPMYIHMPOBKOW BBIBOJOB, BBIJIBIDKCHHEM THITOTE3, OQOpMIICHHUEM
JIOTHYECKUX PACCYKACHHHN, IPUBEICHUEM JTOKA3aTEIBCTB U T.II. !

Ipunyunvr  peanuszayuu-obpazoeamenbHO-KOPPEKYUOHHOU — pabomvl  HA
YPOKAX MAMeMAMUuKU.*

B cootBercTBUM C npumyunom Hayumocmu B Xole 0Opa3oBaTENbHO-
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  MPOIECCe€ Ha  ypoKax MaTEeMaTUKA  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
Takas opraHu3amnus 00pa3oBaTEeNbHO-KOPPEKIIMOHHOTO TMpolecca, Koraa y
oOyyJaronmxcsi ¢ HapylieHHeM ciyxa (GOpMUPYIOTCS aOCTpakiuu U 000O0IIeHus
KaK AMITUPUIECKOTO, TaK ¥ TCOPETUICCKOTO TUTIA. DTO MPEAroaracT NOCTHKCHHE
BHYTPEHHHUX CBA3CH U 3aKOHOMEPHOCTEW MATEMaTUYECKUX SIBJICHUM, OTHOLICHU,
3aBucuMocteil. HaydyHocTh B 00ydyeHMM MareMmaTuke (ajiredpe, TeOMETpUH)

! Ha ypokax npoBomwTCs crenuanbHas paboTa Haj TOHUMAHWUEM, NPUMEHEHHMEM B CAMOCTOATENHHOM pedn,
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.



oOecrieunBaeTcsl TakXke 3a CU€T MPEAOCTaBICHHMS MaTepuaia, Kacarollerocs
VCTOPUYECKOIO PA3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JTIOCTUKEHUM.

B cootBercTBUM ¢ npunyunom pazeusaroujeco o0oOyuenusi Tpedyercs
o0OecrieurBaTh CTAHOBJICHHWE TIO3HABATEIBHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOyyarommxcsi, ymnpaBieHUE TeMIaMUu M COJEpKaHHEM HX MaTeMaTUYeCKOro
pa3BUTHS 32 CYET COOTBETCTBYIOIIMX BO3/IEUCTBUM. B pesynbrare oOydeHue Oyaet
«BecTH» 3a coboi paszsutHe. llpu 3TOM Tpedyercs mpeabsBICHUE MaTepuana C
y4€TOM O0COOBIX 00pa30oBaTEIbHBIX MOTPEOHOCTEW, PEUEBBIX U TMO3HABATEIbHBIX
BO3MOXHOCTEM, MHAMBUAYAIBHBIX OCOOEHHOCTEM OOy4YaromMXCS C HapylIEHUEM
ciayxa. KpoMe Toro, mpenycMmarpuBaercs BKIIOUEHHE B COJIEP)KAHHE YPOKOB Kak
pPENpPOAYKTUBHBIX 3aJaHUl, TaK W CO3JaHUE CHUTYallMil [03HABaTEJIbHOIO
3aTpyAHEHUS, 3aJaHuil TpoOJeMHOro xapakrepa. B umcie TUTOB 3amaHuid
peayCMaTpUBACTCA BBICOKHI yIENbHBIN BEC TaKUX, KOTOPbIE TPEOYIOT aKTUBHOTO
WCITOJIB30BAHUS CJIOBECHOM pEeYH.

C yuéroMm npunyuna eocnumeigéarouie2o o6yuenus MPOrpaMMHBIN MaTepua
JIOJDKEH OBITh OPMEHTUPOBAH HA PA3BUTHE y OOYUAIOIIMXCS C HAPYIICHUEM ClTyXa
MOJIOKUTENIBHBIX MOPAJIBHBIX W HPABCTBEHHBIX KadyecTB. YUEOHBIM MaTepual
HA3BaHHOrO Kypca 00JIaJaeT 3HAYMTENIbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, B
CBSA3U C YEM JIOJKEH MCIOJIb30BaThCs JUIsl PACIIMPEHUs KPYro30pa 00ydarommxcs,
pa3BUTUSL  KYJbTYPbl YMCTBEHHOTO TpyJa, COBEPIICHCTBOBAHMUS HAaBHIKOB
pauMoHanbHOW opraHu3auuud padoTel U Jp. K 3HaunMbIM (akTopam peanuzauuu
IPUHIIMIA BOCHHUTHIBAIOMIET0 OOYYEHHsS OTHOCSITCS TIIyOOKOE 3HaHUE NpeaMera
YUHUTEJIEM, UHTEPECHOE U JOCTYIHOE JIJIsl OOyHarOIINXCS U3JI0KEHUE MaTepHaa.

Ipunyun cesazu 0byueHus c sHcuznvio TpebyeT, YTOOBI IPU OCBOCHUM 3HAHUN
oOydaromuecss C HapylIeHHEM CllyXa, C OJHOM CTOPOHBI, ONUPAIUCh Ha
COOCTBEHHBIN KU3HEHHBIH W TpakTUYeCKUi ombIT. C Apyroil CTOPOHBI, BaKHO
oOecreunBaTh MpUBJICYEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOU
KU3HEHHOM TMpPAaKTUKE, B pa3HbIX BUAAX JAesArenbHOCTH. I[IpemycmarpuBaercs
peryisipHO€ O3HaKOMJICHME OOYYaromIMXcsi C TeM, KaK YeJIOBEK HCIOJIb3YyeT
MaTEMaTUYECKUE 3HAHWS B Pa3IMYHBIX CONHUAIBLHO-OBITOBBIX CHTyalldsAX, Ha
IPOU3BOJICTBE U T.II.

Ilpunyun npounoco yceoenus 3Hanuti 0cO00 3HaYUM B 00Opa30BATEIBHO-
KOPPEKLIMOHHOW padoTe B CBSI3M C OCOOEHHOCTBHIO OOYYAIOMIMXCA C HApyLIEHUEM
CIyxXa CpaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaMBAacMbIi y4eOHBIN MaTepuanl. B
JAHHOM CBSI3M JUISl aIEKBATHOTO OCO3HAHUS W MPOYHOIO 3allOMUHAHUS MaTepuaia
TpeOyeTcss omopa Ha BC€ COXpaHHBIE  aHAIM3ATOPbl, HCIOJIb30BAHHE
KMHECTETUYECKUX ONIYIIEHUN B BOCIIPUSTUU MAaTEMAaTUYECKUX 00BEKTOB. BaxkHbIM
TaKXe SIBISETCS YBSI3bIBAHUE BHOBb 3allOMHHAEMOr0 C pPaHEe ITOJYyYECHHBIMU
3HAHUSAMH, BKJIOUEHHE HOBOTO 3HAHUS B Y¥KE€ CIOKMBIIYIOCS CHUCTEMY; Pa3BUTHE
CIIOCOOHOCTM K  ONOCPEIOBAHHOMY  3allOMMHAHHUIO, COBEpPUICHCTBOBAHUE
COOTBETCTBYIOIIMX  MBICIUTENbHBIX MNpuéMOB. TpelyeTcss mpemrycMOTpeTh
CHUCTEMAaTUYECKOE HCIIOJIb30BaHUE YNPAXXHEHUU HA IMOBTOPEHUE U 3AKPEIUICHUE
IPOWIEHHOTO MaTepHralla ¢ BKIFOUEHUEM B IOBTOPEHUE AIIEMEHTOB HOBU3HBI.



Ilpunyun ucnonv3osanus HaeaA0HOCMU TPEAYCMATPUBAET IMOCTENEHHBIN
nepexo] OT HArISAHOCTH K CIOBY, COYETaHUE HAIJISIAHOCTA CO  CJIIOBOM.
Peanuzanust nanHoro mnpuHiuna TpedyeT yd€ra TOTO, YTO HArJsAHBIE BUIIBI
MBIIUIEHUS HAaxoIATCd B TECHOM B3aUMOJEWCTBHH CO CIIOBECHO-JOTMYECKUM
MbIlIUIEHHEeM.  JlaHHOe  B3aMMOJEMCTBHME  HAYMHAETCA C  MBICIEHHOIO
dbopMupOBaHUs HArJISAHBIX OOpPa30B HAa OCHOBE CIIOBECHOIO TEKCTa (Hampumep,
ycJ0Bus 3a7a4u) B (hopMe TMepeBojia Ha SI3bIK 00pa3oB COJIEPKAHUS ITOTO TEKCTa
(3amaun) — ycTHOro OO MUChbMEHHOTO. B 1aHHOM cilydae HarjsiiHbIA MaTepua
IIPEACTAET B BUJE BHEIIHEHW ONOPBHI BHYTPEHHUX ACHUCTBUN, KOTOPBIE BBIIIOJIHSAECT
oOyyJarouuiicss ¢ HapyluleHUEM ciyxa I[0J pyKOBOACTBOM mnexparora. Ilo mepe
OBJIQJICHUS] MATEMATHUYECKUMU TIOHSITHSAMHU, a0CTPAKTHO-JIOTHYECKUM MBIIIJICHUEM
TJIABHOE COJIEpKaHUE B OOYYECHUH MATEeMAaTHKU COCTABIISIOT HE CaMU MPEIMETHI,
SBJICHUS, a CYIIECTBYIOIIME MEXIy HHUMH CBsI3U M OTHoumieHus. OObIYHOM
HaIJIATHOCTH CTAaHOBUTCS HETOCTATOYHO, B CBSI3M C YEM BCTYIIAET B CUILY NPUHYUN
mooenuposarnusi. OH He MPOTUBOINOCTABIEH MPHUHIIMITY HATJISIIHOCTH, a SIBISETCS
ero BbICHICH cTyneHbto. bmaromapss MopenupoBaHHi0 —oOydaromuecs ¢
HapyIIeHUEM ClTyXa B HArJsiTHOM BHUjIE (TIOCPEICTBOM CXeM, I'pauKOB, UEPTEKE )
OCBaMBAIOT METOJIbI M CHOCOOBI MO3HAHMSI M3YyYAa€MbIX OTBIICYEHHBIX CBS3EU U
OTHOIIEHUH MEXIy TMpeaMeTaMu, SBJICHUSAMH, IIOMCKAa HOBBIX BHYTPEHHHX
OTHOUICHHWN W 3aBUCHUMOCTEW. B CBOIO ouepenb, HEYMEPEHHOE HCIOJIb30BAHUE
CPEICTB HAIJISIIHOCTU MOJKET OTBJIEKATh OOYYaIOIIMXCSA OT MOCTABICHHOW Nepen
HUMH y4eOHOM 3a/aun. B COOTBETCTBHUM € 3TUM HE MPEayCMaTPUBACTCS 3aJEPrKKa
Ha HarsIAHBIX (hopMax JIEUCTBHI, CHOCOOOB BBINIOJIHEHUS 3aJJaHUI B TEX CIIydasX,
KOI'/Ia Yy 00y4aroluxcsi ¢ HapyIIeHHEM ciiyxa c(hOPMUPOBAHBI MBICIICHHBIE 00pa3bl
TUX AeicTBUA. OJHAKO NPU BO3ZHMKHOBEHUU TPYAHOCTEH B CBSI3M C OCBOCHUEM
MaTepuana, MpPEeACTaBICHHOTO B OTBJICUEHHON (opme, mpeaycMaTpuBaeTcs
BO3BpAIlIEHNE K HATJISAHO-TPAKTUYECKON OCHOBE 3a1aHMUSI.

Ipunyun unoOusUOyanbHO2O nNOOX00a K o00yuanwumMcs B YCIOBHUSIX
KOJUICKTUBHOTO OOy4YeHHs MaTeMaTUKe MpeaycMarpuBaeT YY€T TOro, 4YTO
YMCTBEHHBIE, pEYEBbIC, KOMIIEHCATOPHBIE BO3MOXKHOCTH OOYYarOIUXCS C
HapylIEHUEM ciliyXa pa3iuyHbl. B 3ToH cBA3M TpeOyeTcs WHIAMBUyaId3alus
3aJlaHAl N0 KOJMYECTBY M COAEPKAHUIO, IPENYCMAaTPUBAIOTCS Pa3IUYHbIE MEPBI
MOMOIIH Pa3HBIM O00YYarOIIHMCS.

Ilpunyun  onopvl 6 o00yuenuu Mmamemamuxe HA 300POBblE  CUJIbI
obyuarowezocs TpeOyeT KOPPEKIMOHHOW HampaBlICHHOCTH 00pa30BaTEIbHOTO
nporecca. OOyyaronecs: ¢ HapyIlIEHHEM ClIyXa OBJIAJEBal0T MaTeMaTHYECKUMU
3HAHUSIMU  TMIPEUMYIIECTBEHHO TMOCPEJICTBOM CIyXO3PUTEIBHOTO BOCIPUSATHUSA
y4eOHOro Mmarepuaia ¢ aKTUBHBIM MPHUBJICUYEHHEM COXPaHHBIX AaHAJIM3aTOPOB,
NOJAKPEIUIAsl Y paclidpsis ToJiydyaemble 3HaHMs Ojarojapsi MNpaKTUYeCKOU
NEeATEITbHOCTH,  YYBCTBEHHO,  JIBUTATEIbHO,  OCS3aTE€IbHO  BOCIPUHUMAS
MaTeMaTU4YecKue OOBbEKThl M sBIeHUS. Pa3HoO0OpasHble BUABI JEATEIBLHOCTH,
Harpy»asi pa3JIMyHble aHAIN3aTOPbI, Yallle UX COUYETaHHUs, MO3BOJISIIOT CO3/1aBaTh B



co3HaHMM Oojee sCHblIE U TMPOYHbIE OOpa3bl MOHATUS  HU3Yy4aeMOro
MaTeMaTH4YECKOr0 MaTepuaia.

Ipunyun oeamenvrocmuo2o nodxo0da OTPaXaeT OCHOBHYIO HAIIPABICHHOCTb
COBPEMEHHOM cHucTeMbl 00pa3oBaHMs OOydalolIerocs ¢ HapyUIeHHEM CcllyXa, B
KOTOPOH NIeATEeNIbHOCTh pacCMaTpUBAETCS KaK Mpouecc (pOopMUpPOBAHUS 3HAHUM,
YyMEHUH U HaBBIKOB U KaK yCJIOBHE, OO0ecrne4yuBaroiee KOppeKIHOHHO-
Pa3BUBAIOIIYIO0 HaIpaBiIeHHOCTh 00Opa3zoBarenbHOro mnpouecca. Ocoboe MecTto B
peanu3alMd  JAHHOTO  MPUHIMIA  OTBOAUTCS  MNPEIMETHO-IPAKTHUYECKOM
NEeSATEIbHOCTH, KOTOpash pacCcMaTpUBaeTCS Kak CPEACTBO  KOPPEKLUUH U
KOMIIEHCAIIMM BCEX CTOPOH TCUXMKU OOYYaloLErocss C HapyUIEHUEM clyXa — B
COOTBETCTBUM C TICUXOJOTHUYECKOW TEOPUEU O AECATEIBbHOCTHOW JETEPMUHALIUU
MICUXUKHU.

Ipunyun eouncmea obyueHus mamemamure ¢ pazgumuem Cl08ecHOU peyu u
HepeuesvbiX NCUXU4ecKux npoyeccog OOYCIOBIEH CTPYKTYpOH HapylLICHHUS,
0COOBIMH  00pa30BaTEIbHBIMU TMOTPEOHOCTAMH OOYYaIOIIUXCS C HapyIIeHHUEM
ciayxa. B COOTBETCTBMM € 3THM B XOJI€ YPOKOB TpeOyeTcsl yAensiTh BHUMAaHHE
paboTe HajJ MaTEeMaTHYECKOM TEPMHUHOJIOTHEH, pacliupsTh 3amac MoOJeNed H
BAapUAHTOB BBICKA3bIBAHUN MAaTEMAaTHUECKOIr0 cojiep>kanusi. OBIageHue CI0BECHOU
peYbI0 B XO0JI€ YPOKOB MaTeMaTHKU (aareOpbl, TEOMETPUH) SIBIIAETCS YCIOBUEM
JANbHEHIIEro M3y4yeHus 3TOW NHUCLUUIUIMHBI, @ TAKXKE OCBOCHMS LIMPOKOTO Kpyra
MaTEMaTUYECKUX U )KUTEHUCKUX MOHATHI, UCIIONIb3YyEMBIX B 0OMXO/E.

[lenenanpasneHHas padoTa MO Pa3BUTHUIO CIOBECHOW peud (B yCTHOU U
NMCbMEHHON (pOopMax), B TOM YHCIIE€ CIIyXO3PUTEIBHOTO BOCIPUATHUS YCTHOM peun,
pedyeBoro  ciayxa, IPOM3HOCUTENIBHONM CTOPOHBI peun  (IpEekIEe  BCEro,
TEMaTUYECKONW U TEPMHUHOJOTUYECKOMN JICKCUKU YyUEOHON AUCIUIUIMHBI U JIGKCUKU
I10 OpraHu3aluy y4eOHO! JeITeIbHOCTH ) IPELYCMaTPUBACTCA Ha KAKIOM YPOKE®,

B npormecce ypokoB maremMaTtuku TpeOyeTcsi OJHOBPEMEHHO C pPa3BUTHEM
CIIOBECHOW peur 00ecreurBaTh pa3BUTHE Y OOYYAIOIIMXCS C HApyILICHHEM CllyXa
JPYTUX NCUXHYECKHUX MPOLECCOB. B 4acTHOCTH, peyCMaTPUBAETCSL PyKOBOICTBO
BHUMaHHEM OOy4YaroIIMXCA Yepe3 NMOCTAHOBKY M aHANIM3 YYEOHBIX 3a]1a4, a TAKKe
COCPEIOTOYEHNE W MOJJCPKAHWE BHUMAHMUS 32 CYET MPUBIICUYCHHUS CPEACTB
HaIJISIIHOCTH, BHJIEOMATEPHANIOB, JIOCTYMHBIX [0 CTPYKTYpe M COJAEPKAHUIO
CIIOBECHBIX MHCTPYKUMWA. Pa3BuTue mnamsatu oOecneyuBaeTcs MOCPEICTBOM
COCTABJICHMSI CXEM, aHalM3a CoJepaHusl TaOJIMl, TEKCTOBBIX 3aaad. Pa3Butue
MBIIUIEHUS W €ro omepauuid oOecrneyumBaeTcss 3a CUET  YCTAHOBJICHUSA
MOCJIEA0OBATEILHOCTH BBITIOJIHEHUSI BBIYUCIUTEIBHBIX JEHCTBUN, MNPUYUHHO-
CJICJICTBEHHBIX CBs3el U Jip. B 00pa3oBaTebHO-KOPPEKIIMOHHON paboTe ciemyeT
C/IeNIaTh aKIEHT Ha Pa3BUTUU Y 00YYAIONTUXCS CIIOBECHO-JIOTMYECKOTO MBIIIJICHUS,
0€3 4ero HeBO3MOXKHO IMOJHOLEHHO pacCyXAaTh, J€NaTh BBIBOJAbBI, OCYIIECTBISAThH

3 Pa6oTa 1o pasBUTUIO BOCHIPUATHS M BOCHPOU3BE/EHHS YCTHOM pEYM He JIOJDKHA HApyLIaTh €CTECTBEHHOTO XO0J1a
ypOKa, NPOBOJMTCS Ha JTalax 3aKpervieHUs] M MOBTOPeHUs1 yuyeOHOro mMarepuaia; B XOJe YypoKa 00ecrednBaeTcs
KOHTPOJIb 32 IPOU3HOIIEHHEM 00y4aromuxcs, NoOyKAeHHE K BHATHOM M €CTECTBEHHOH PEYM C HCIIOJIb30BAaHHEM
NPUHATBIX METOJMYECKUX IPHEMOB DPabOThl, Ha KaXJIOM YpOKe NpeaycMaTpuBaeTcs (oHeTHdyecKas 3apsjika,
KOTOpast IPOBOJATCA He Oosee 3 -5 MUHYT.
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BBIJIBIDKEHUE W IIPOBEPKY THUIOTE3. B MaHHOM CBS3M NPOrpaMMHBIA MaTepHall
JIOJDKEH M3J1araTtbCs YUUTEJIEM SICHO, MOCIIEI0BATEIBLHO, C BKIIOUYEHUEM CHCTEMBI
apryMEHTOB U TIOJIHBIM OXBAaTOM TeMbI. BaxkHast poJib B pa3BUTUU Y 00YUAIOIIIUXCS
C HapyUIEHHEM CllyXa CIOBECHO-JIOTUYECKOTO MBIIUICHUS] MPUHAJICKUT
00CY)X/IEHHIO M BBIBEJCHUIO (POpMYI, MOAEIUPOBAHUIO MPAKTHUUECKUX 3a/1au C
MOMOILBIO (POPMYJT, BHITTOJIHEHUIO BEIYUCIECHUHI TIO OopMyIaM U Jp.

B cooTBercTBUM C npuHyunom uHmeHcugurayuu peuesoco 00OujeHUs]
(KOMMYHHUKAaTUBHOCTH) TpeOyeTcsl CO3/laHhe Ha ypOoKax MaTeMaTUKH CHUTyalun
peueBoro oo6menus. s sroro, kak W Ha »stane HOO, BakHO NPaKTHUKOBATH
paznuuHble (OpMBI pabOThl OOyYaIOIIMXCS C HaApYIICHHEM Cllyxa: [apamu,
Opuragamu u gap. [awubie ¢dopmbl pabOThI, HApPSIAy C HWHBIMH, TO3BOJISIOT
OCYIIECTBIISATh KOMMYHUKATUBHOCTh y4E€OHOTO MaTEeMaTHYECKOTO Marepuaia u
caMoil opraHuzanuu paboOThl Ha YPOKE, aKTUBH3UPOBATh «MATEMATHUYECKHID)
CJIOBaphb, «MaTEMATUYECKYI0» (PPa3eoJIOTHIO, COBEPIIIEHCTBOBATh y O0yUYarOIIUXCS
yMEHUS JIOKa3blBaTh, pacCyXJaTh, (OPMYIUPOBATh BBIBOJbI, W3BICKATh U
aHATM3UPOBATh MHPOPMAIIHIO MATEMATUIECKOTO COICPKAHUS.

B npomecce oOpazoBaTeabHO-KOPPEKIIMOHHONW pabOThl MOTYT  OBITh
WCITOJIB30BaHbl U(POBBIC TEXHOJOTHH, K KOTOPHIM OTHOCAT HWH(OPMAIMOHHO-
o0Opa3oBareibHbIE cpensl, ANEKTPOHHBIN 00pa30BaTeNbHBIN pecypc,
JTUCTAaHIIMOHHBIE O00pa3oBaTelbHBIC TEXHOJOTHH, DJJEKTPOHHOE OOydYeHHe ¢
TTOMOIIIbIO HHTEPHETA U MYJIbTUME/INA.

[TpenmymiecTBamu WCIIOJTB30BAHUS MUPOBBIX  TEXHOJOTHHN B
00pa30BaTeNbHO-PCAOMINTAIIMOHHOM  MPOIECCe  SBJSIOTCS  JOCTYIHOCTb,
BApUATUBHOCTh, HAIVSIAHOCTH  OOydeHWs, oOpaTHasi CBSI3b  yUdTENs C
O0Oy4YaroIMMHCs, MOCTPOCHUE WHIAMBUIYATLHONW TPAGKTOPUU M3YyUEHUS y4eOHOTO
Marepuana, oOydeHHEe C MPUMEHEHHWEM HWHTEJUICKTYaJbHBIX CHUCTEM MOANECPKKU
(g amanTanuy yaeOHOro Matepraia K 0coObIM 00pa30BaTeIbHBIM MMOTPEOHOCTSIM
oOyuvaroruxcsi). Opranuzanus oOydeHHs Ha OCHOBE ILH(PPOBBIX TEXHOJIOTUH
MO3BOJISIET AKTUBU3UPOBATH KOMIICHCATOPHBIE MEXaHU3Mbl  OOYYarOIIMXCA,
OCYLIECTBJIATh  00pa30BaTENbHO-PEAOMIIMTALIMOHHBIM  MpOLIECC HAa  OCHOBE
MOJINCEHCOPHOTO MOIX0/1a K MPEOI0JICHIIO BTOPUYHBIX HAPYIICHUA B Pa3BUTHH.

[{upoBbie TEXHOIOTHH MOTYT MCIOJB30BAThCS B PA3IMYHBIX BapHAIUIX: B
BUJIC MYJIbTUMEAUNHBIX TPE3CHTAlMN, Kak y4YeOHMK W pabodas TeTpajab, B
KaueCTBE CJIOBAPS WJIM CIIPABOYHUKA C yI€OHBIMU BHICODUITLMAMHU, KaK TPEHAKED
JUTSI 3aKPETIICHUST HOBBIX 3HAHWM WIIM B BHJIE TPAKTUYECKOTO MTOCOOHUS.

HNupopmannonHo-oOpa3oBaTenbHas cpea 00pa30BaTeIbHOIO YUPEKACHUSA,
OpraHM30BaHHAsE C  KCHOJB30BaHMEM  IU(POBBIX  TEXHOJOTUM,  JOJKHA
o0ecreynBaTh:

—  UHGOPMALMOHHO-METOJIMYECKYI0  MOAJEPKKY  00pa30oBaTEIbLHOTO
mporecca ¢ yuétoM 0coObIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH OOydYarommxcs ¢
HapyIICHUEM CITyXa;
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— TIUIaHUpOBaHHE O0O0Opa30BaTENIbHOTO TMpoIlecca W €ro  PecypcHOro
oOecrieyeHUss B COOTBETCTBUU C (eAepaibHbIMU TPEeOOBAHUSIMH OCHOBHOIO
obmrero oopa3oBaHus;

— MOHHUTOPHHT W (UKcalMIi0 Xo0/a W Pe3yJabTaToB 00pa30BaTEIHLHOTO
mpolecca JUisl  OTCIEKHMBaHUS JAUHAMUKM YCBOEHHUS Yy4dyeOHOro matepuana
00y4YaromMMuCs ¢ HapYIICHUEM CITyXa;

— y4éT CaHWTAPHO-3MHICMHOJOTHYCCKAX TpeOOBAaHUN TIpH OOy4YCHUU
IIKOJIBHUKOB C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS (C HapyIICHUSIMHU
ciyxa);

— COBPEMEHHBIE MPOIIEAYPHI CO3/IaHMs, TTIOMCKa, cOopa, aHan3a, 00paboTKH,
XpaHEeHUs U PEJICTaBICHUS HH(OPMAITNH;

— JIMCTAHIIMOHHOE B3aMMOJICCTBHE BCEX YYAaCTHUKOB OOPa30BaTEIHLHOTO
nmpoiiecca (OOy4arolUXCsi C HApPYIICHHEM CiIyXa, WX pOAUTeNel (3aKOHHBIX
MpeICTaBUTEINCH), TeAarornueckux pabOTHUKOB, OPTraHOB ympaBiieHUs B cdepe
o0Opa3oBanusi, OOIIECTBEHHOCTH), B TOM YHCIIC TIPU peaM3aliy TUCTAaHIIMOHHOTO
o0pa3oBaHUs.

B pesynbrarte mcnonp3oBaHUS HU(POBBIX TEXHOJIOTHH B 00pa30BaTeIbHOM
nporecce y oOydaroumxcs ¢ HapylleHHeM ciiyxa (OpMUPYIOTCS YEThIpe BHIA
M(pOBOIM KOMIETEHTHOCTH:

*UH(POPMALIMOHHA U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTH padoTaTh ¢
pa3HbBIMU LU(PPOBBIMU pecypcamu),

*KOMMYHHMKATUBHasA (CIIOCOOHOCTh  B3aMMOJICMCTBOBATh  MOCPEICTBOM
6Jsi0roB, GOPyMOB, YaTOB U JIp.),

*TeXHUYECKasl (CIIOCOOHOCTh HCIOJIb30BaTh TEXHUYECKHWE U TMPOrpaMMHbBIC
CpelcTBa),

srioTpeOuTeNbcKass  (COCOOHOCTh  peliaTh € MOMOIIbI0  IU(POBBIX
YCTPOMCTB U MHTEPHETA pa3InNuHble 00pa30BaTEIbHBIC 3a/1a4H ).

Peanuzanuss ~ BOCIUTATENBLHOTO  TMOTEHIIMANIAa  YPOKOB  MaT€MAaTUKH
Mpernoiaraer:

®OCYIIIECTBICHHE 00pa30BaTeIbHO-KOPPEKIIMOHHOW paboThl €  Yy4&TOM
0COOBIX 00pa30BaTEILHBIX MOTPEOHOCTEH 00YUAIOIIHUXCS C HAPYIICHUSIMH CITyXa,

®YCTAHOBJICHUE JIOBEPUTEIIbHBIX OTHOILICHUNA MEXKAY Y4YUTEIeM U
00y4aroImUMHKCS, CTOCOOCTBYIOIIUX MO3UTUBHOMY OTHOIIEHHUIO K MPEIbBISIEMbIM
TpeOOBAHUAM K OpraHu3alMyd y4eOHOMW M BHEYPOUYHOU NEATEeNbHOCTH, aKTUBHOU
MO3HABATEIBLHOM JIEATETLHOCTH HA YPOKAX U 3aHATUSX;

ero0yXKJeHNEe OO0ydJarommxcsi CcoOmoAaTh B Mpolecce Y4YeOHOH U
BHEYPOYHOU JIEATEITLHOCTH OOIIETPUHSATEIC HOPMBI TTOBEACHUS, TIpaBuiIa OOIEeHUS
C TEJAarOTMYeCKUMU paOOTHHUKAMHU W CBEPCTHUKAMU, TPUHIMIBI Y4eOHOU
JTUCITUTIIMHBI U CaMOOPTaHU3AIIHH;

®1ICTI0JIb30BaHNE BOCIHUTATENIbHBIX BO3MOXKHOCTEW COAEpKaHUA Y4eOHOTro
npeaMeTa 4Yepe3 JSMOHCTPAIMI0 OOyYaroIlMMCS TPUMEPOB OTBETCTBEHHOTO,
TPaXXTaHCKOTO TIOBEJCHUS, MPOSBICHHUS YEIOBEKOMIOOMS U J00pOCEepACYHOCTH,
yepe3 Mmoadop COOTBETCTBYIOIIUMX TEKCTOB Il YTCHHS, 3a/ad JUIsl pEICHHUS,
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MPOOIEMHBIX CUTYaITUi 111 0OCYKIACHUS B KIJIACCE;

®OCYIIECTBICHUIO pe(UIeKCMH COOCTBEHHONW Y4YeOHON W BHEYPOYHOM
JESTEIIbHOCTH, €€ CaMOOIIGHKH, BBIPAa0OTKAa COOCTBEHHOTO OTHOIICHHUS K
noytydyeHHOM uHdopmaluu, e€ >KU3HEeHHOU [IEHHOCTH, COIMKYIBTYPHBIM acleKTaM,
BKJIFOUasi TIPOSIBIICHUS OTBETCTBEHHOTO, TPakJaHCKOTO TOBEICHHUS, JAPYTHX
MOPaJIbHO-HPABCTBEHHBIX KaYCCTB;

®IPUMEHEHHE HA YPOKE WHTEPAKTUBHBIX (HOpPM pabOThI C OOYyJArOITUMUCS:
WHTEJUICKTYaIbHBIX WUTP, CTUMYIHPYIONIUX TIO3HABATEIbHYI0  MOTHBAIUIO
oOydarommxcsi; (parMeHTOB JUTEPATYPHBIX TEKCTOB U JIP.; AUCKYCCHM, KOTOPbHIC
Jar0T 00y4YaroIMMCsl BO3MOKHOCTD MTPUOOPECTH OMBIT BEJEHUS KOHCTPYKTUBHOTO
auasora; TpymnmoBod paboTel WM pabOThl B Tapax, CHOCOOCTBYIOIIUX
AKTUBM3AIlMM KOMMYHHKAIIUM, PAa3BUTHUI0O YMEHUN B3aWMOJICUCTBOBATH CO
CBEPCTHUKAMH M B3POCIBIMH TIPU PEIICHUH aKTyalbHBIX 3aJad Ha OCHOBE
T00pOKeIaTeIbHBIX OTHOIICHWH TPU OTCTAaMBAaHWW COOCTBEHHOTO MHEHUS U
TMPUHATHU MHEHUS JPYTrOoTro YesI0OBeKa U Jp.;

®BKJIIOYCHHE B YPOK HUTPOBBIX MPOIENYpP, KOTOPhIE MOMOTAIOT MOAIEPKATh
MOTHBAIIMIO OOYyYalONIUXCAd K TMOJYYCHUIO 3HAHUM, HaJaKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX  OTHOIIEHWM B  Kjacce, IOMOTAIOT  YCTAHOBJICHUIO
no0poskenareabHOl aTMOCc(ephl BO BpeMs YPOKa;

eopranm3aiio  ImedcTBa  MOTUBHPOBAHHBIX W JPYAUPOBAHHBIX
oOyJarmuxcs HajJ WX HEYCNEBAOIUMHA OJHOKIACCHUKAMH, MJalOIIEr0 UM
COIMATBHO 3HAYMMBINA OTIBIT COTPYIHUYECTBA U B3AMMHOM ITOMOTIIH;

® MTHUITMUPOBAHUE u MOJIIEPIKKA MIPOEKTHO-HUCCIIEAOBATETHLCKOM
JEATETLHOCTH OOyYArOMIMXCS MPU WHIWBHUAYATbHOW M TPYIIIOBOW OpraHU3aIlid
paboThl, CIOCOOCTBYIONICH, B TOM 4YHCJIE€ (OPMUPOBAHUIO YMEHUUN ONPEICISITH
aKTyaJlbHble TpOOJIEeMbl W TYTH WX peIIeHUs, OTOMparb U aHaJIW3UPOBATh
COOTBETCTBYIOLIYIO JUTEPATYPY, POPMYIUPOBATH 33141 U METOJIbI UCCIIEIOBAHUS,
ONpPENeNATh €ro OpraHu3allio, TMPOBOAWTH HKCICPUMEHTANIbHYIO padoTy U
aHAJIM3UPOBATh TTOJYYCHHBIC Pe3yJIbTaThl, IeJaTh BEIBOIKI, 0000111aTh, 0pOpPMIIATEH
U JIOKJAQJbIBaTh Pe3ylbTaThl MPOEKTHO-UCCICMOBATEIBCKON  JICSITEILHOCTH,
pa3BUBasi yMEHHs IyOJWYHOTO BBICTYIUICHHS, aprYMEHTAIlMM W OTCTaMBaHUS
COOCTBEHHOM TTO3UIIUU B MPOIIECCE OTBETOB HA BOIMIPOCHI IO TIPOSKTY M TUCKYCCHH.

Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4€OHOT0 MpeaMeTa

«MaTeMaTuKa»

CrpykTypa 1 coJiepKaHue IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPEAMETA
«MaremaTuka» MOpPOEKTUPYIOTCA €  Y4ETOM  0COOBIX  00Opa3oBaTeIbHBIX
NOTpeOHOCTEN 00yUaroImUXCs ¢ HapyLIEHUEM CIIyXa.

TpeGoBaHust K pe3yibTaTaM OCBOCHHMS Kypca MaTE€MaTHKH B OCHOBHOM
IIKOJIE OINPEACIISAIOTCS KIIIOUEBBIMU 3aJja4aMK OOLIEro 0Opa30BaHUs U BKJIHOYAIOT
JMYHOCTHBIE, METANPEIMETHBIE U MPEMETHBIE PE3yJIbTaThl OCBOCHUS MIPEAMETA.

N3yuenue oOyyaromuMucsa ¢ HapylUIeHUEM CiIyXa MaTeMaTUKU B OCHOBHOM
IIKOJIE JAET BO3MOXKHOCTh IOCTHUYb CIEAYIOIINX JUYHOCTHBIX Pe3yJIbTATOB!
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- POCCHHCKAasl TPaXAAHCKas WIACHTHYHOCTh — IATPUOTU3M, YBAXKEHUE K
OrteuecTBy, K ONPOLUIOMY U HACTOSIIEMY MHOTOHallMOHAJIbHOTO Hapoja Poccuw,
YyBCTBO OTBETCTBEHHOCTH W jojira mepes Ponunol, unentudukanus ceds B
KayecTBe rpaxiaanuHa Poccuu, o0OCO3HaHME W OUIYNIEHUWE JIMYHOCTHOM
CONPUYACTHOCTH CYJb0€ POCCUHUCKOTO HApOIa;

- c(hopMUPOBaHHOCTh WETOCTHOIO MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHUS HAyKu ¢  OOIIECTBEHHOW MPaKTUKH,
YUYUTBHIBAIOIIETO COIMAILHOE, KYJBTYPHOE, S3BIKOBOE, TyXOBHOE MHOIrooOpasue
COBPEMEHHOTO MHUPA;

- JKEJIaHWE W YMEHHUs II0Jb30BaThCAd CIOBECHOM peublo (YCTHOM U
MUCbMEHHOM), B3aMMOICIICTBOBATh CO CIBIIIAIIMMU JIFOJbMH MPU UCIIOJIb30BaHUU
YCTHOM peun Kak cpenctBa oOmieHusa. lleHHOCTHO-CMBICIIOBas YCTaHOBKA Ha
MOCTOSIHHOE TI0JIb30BAaHHE WHAWBUIYaJIbHBIMU CIYXOBBIMU amlapaTaMHl Kak
BOXHOTO YCJIOBHS, CIIOCOOCTBYIOIIETO YCTHOM KOMMYHHUKAIlMU, HauOoiee
MOJIHOLIEHHOM OPUEHTAIIMU B HEPEUEBBIX 3BYKaX OKPYKAIOILIEr0 MUPA;

- C YYETOM KOMMYHHUKATHBHBIX, IO3HABATEIbHBIX WU COLUOKYJIbTYPHBIX
MOTPEOHOCTEN  UCIMOJB30BaHUE B MEXKIUYHOCTHOM OOIICHUHM C JIMIAMH,
MMEIOIMMUA HApyUIEHHUS CIIyXa, PYCCKOTO JKECTOBOrO  $3bIKa, BIAJCHUE
KAJIBKHAPYIOILIEH )KECTOBOU PEYBIO;

- TOTOBHOCTb U CIOCOOHOCTh OOy4YaloIMXCsl C HapyUIEHHEM CcllyXa K
CaMOpPa3BUTUIO U CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHUIO U
MO3HAaHUI0; CHOPMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YUCHHUIO;

- TOTOBHOCTh M CIIOCOOHOCTH K OCO3HAaHHOMY BBIOOPY U TOCTPOCHUIO
JanbHENIIe MHAUBUAYaIbHOM TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUESHTUPOBKHU B
mupe npodeccuit 1 TpoPecCHOHANBHBIX MPEANOUYTEHUNH, ¢ YYETOM YCTONYHMBBIX
MO3HABATENIbHBIX HWHTEPECOB, COOCTBEHHBIX BO3MOXKHOCTEH U OrpaHUYCHUI,
0OyCJIOBJIEHHBIX HApYyIIEHUEM CITyXa, MOTPEOHOCTEHN phIHKA TPY/Ia;

- OCBOCHHME KOMIIETEHTHOCTEW B c(epe OpraHu3aTOPCKOM AESTEIbHOCTH;
WHTEPUOPU3ALMS LEHHOCTEH CO3UAATEIIBHOTO OTHOIICHHUS K OKpY>Karollen
JEUCTBUTENBHOCTH,  IIEHHOCTEHM  COLMAJIBHOIO  TBOPYECTBA,  LEHHOCTH
MPOAYKTUBHOW OpraHW3allMd COBMECTHOM JEATEIBHOCTH, CaMOpeaIu3alid B
TpyNne W OpraHu3aluu, HEHHOCTH «IPYroro» Kak pPaBHOIPABHOTO MNapTHEpaA,
dbopMupoBaHHEe  KOMIIETCHIIMA  aHaNIW3a, MPOCKTUPOBAHUS,  OpPTaHU3AIUU
NeATeTbHOCTH,  pediaeKcur  W3MEHEHWW,  CIOCOOOB  B3aMMOBBITOJIHOTO
COTPYJIHUYECTBA, CHOCOOOB peanu3alinuu COOCTBEHHOTO JTUAEPCKOTO MOTEHIHAIA;

- ¢(hOpMHUPOBAHHOCTH LIEHHOCTH 3[I0POBOTO M 0e30macHOro o0pas3a >KU3HHU C
y4€TOM COOCTBEHHBIX BO3MOXKHOCTEW W OTpaHUYECHHH, BHI3BAHHBIX HApYIIEHHUEM
CIIyXa;

- ¢()OPMHUPOBAHHOCTH OCHOB 3KOJOTUYECKON KYJBTYpPbI, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  JKOJIOTUYECKOTO  MBIIUICHHS, HAJIWYHE  OIbITa
AKOJIOTUYECKH OPUEHTHUPOBAHHON pe(IeKCUBHO-OIICHOYHOW | MPaKTUYECKOU
NEATEIbHOCTH B KM3HEHHBIX CUTYyalUsX (FOTOBHOCTh K MCCIIEJOBAHUIO MPUPOIbI,
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K 3aHATHUAM CEJIbCKOXO3SICTBEHHBIM TPYIOM, K XYJO0KECTBEHHO-ICTETHUYECKOMY
OTPaKEHUIO MPUPOJIbI, K OCYLIECTBICHUIO TPUPOJOOXPAHHON JAEATENBHOCTH).

MertanpeaMeTHble pe3yJabTaThl BKIIOUAIOT OCBOCHHBIE O0YYaIOIIUMUCS C
HapylIeHUEM CIyXa MEXNpeaAMeTHble NoHATUA U YY/ (perynsiTuBHBIE,
MO3HABATENIbHbIE, KOMMYHHUKATHUBHbBIE), CIOCOOHOCTh HX HCIOJIb30BAHUS B
y4eOHOM, TO3HABAaTEILHOW M COIMAJIBLHOM TMPAKTUKE ¢ Y4YETOM OCOOBIX
00pa3oBaTeNbHBIX  MOTPEOHOCTEH, CaMOCTOSITEILHOCTh  IUIAHUPOBAHUA U
OCYILIECTBIIEHUS  y4eOHOM  JEATENIbHOCTM W OpraHu3alud  y4eOHOro
COTpYAHHUYECTBA C MEJAroraMd M CBEPCTHHUKAMH, MOCTPOEHUE WHIWBHUIYaTbHOU
00pa3oBaTeNbHOM TPAGKTOpPUM C Y4E€TOM OOpa3oBaTebHBIX MOTpeOHOCTEN
KOKJOTO 00YyYaromerocss M JOMOJTHUTEIbHBIX COMATHYECKUX 3a00JIeBaHUMN Jis
4acTh 00y4aroIIuXCsl.

Mesicnpeomemmuoie nOHAMUA

[lepeueHb KIIOYEBBIX MEXKIPEIMETHBIX MOHSATUNA OMNPEHETeH C Y4YETOM
0COOBIX  00pa3oBaTeNbHBIX  MOTPEOHOCTEH  OOy4YarOMIMXCA, MaTepUaIbHO-
TEXHUYECKOTO OCHAILEHUS, HCIOJb3YEMBIX TEXHOJOrMil 00pa3oBaTesibHO-
KOPPEKIIMOHHOM paboThI: «CcHCTEMay, «Paxy, «3aKOHOMEPHOCTH,
«B3aUMOJCHCTBUE», «aHAIMU3», «CHHTE3», «JI0KA3aTEIbCTBO», «3HAUCHUEY,
«IPOILECCY, «3HAK», «3HAHUE», «HUHIUBHUAYAIbHOCTBY, «HUAES», «UCTUHAY,
«METOJ», «MBIIUICHUE», «IOHATHUE», «IPOOJIEMa», «Pa3BUTHUEY, «peIeKCUD,
«CTPYKTYPA», «LEIbY», «A3BIK».

Ycaosuem (HopMUpOBaHHS MEXIPEIMETHBIX MOHIATHI SIBISETCS OBJIAJCHHE
00y4YaromuMuCcs OCHOBaMHU YHUTATEIbCKOW KOMIIETEHIIMH, TPUOOPETEHNE HABBIKOB
paboThl ¢ uHGOpPMAIIHEH, ydacTHe B MPOEKTHON JESTEIbHOCTH.

[Ipu u3ydyeHnr MaTeMaTHUKUA OOYYArOIIUECS PACIIUPAT U YCOBEPIICHCTBYIOT
HABBIKU PabOTHI ¢ HHPOpPMaLIUEH, CMOTYT pabOTaTh C TEKCTaMH, B TOM YHUCIIE:

®CHCTEMATU3UPOBATh, COIMOCTAaBJIATh, aAHAJIU3UPOBATH, 0000HIATH U
UHTEPHPETUPOBATh UH(POPMALIMIO, B T.4. BBIPAKEHHYIO C TMOMOUIBIO CIOBECHOU
peuH, colepkKallyrocsi B TOTOBBIX HH(POPMALMOHHBIX OOBEKTAX, JOCTYIHBIX
MOHMMAaHHUIO 00YYArOIINXCS C HAPYIICHUSIMU CITyXa;

®BBLIJICIISTH TTIABHYI0 WHGOPMAIINIO; MPEACTABIATH NH(OOPMAIIUIO B CHKATON
clIOBeCHOM (opMe (B BUJIe IUIaHA WIJIA TE3UCOB), B HATJSTHO-CUMBOJUYECKON
dopme (B Buzae TaOmuu, TIpa@UUYECKUX CXEM W JUarpaMm, KapT MOHATUH —
KOHIIENTYaJIbHBIX JUarpaMM, OTIOPHBIX KOHCIIEKTOB);

®3aMOIHATh U/WIH TONOJHATH TaOJUIbl, CXEMBbI, TUAIPAMMBbI, TEKCTHI.

B xo7e uzydyenuss MaTeMaTuku 00y4aromuecs NpuoOpeTyT OIMbIT MPOSKTHOM
NEATEIbHOCTH, CHOCOOCTBYOLLIEH BOCIIUTAHUIO CaMOCTOSATEIIbHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBAIMKU U 3()PEKTUBHOCTH
y4eOHOM AesTEIbHOCTH.

B coorBercTBUM CO CTaHAApTOM BBIACIAIOTCA TpU rpynmsl YY/I. B ux
YHCJIE PETYJISATUBHBIE, I03HABATEIbHbIC, KOMMYHUKATHBHBIE.

Pecynamuenvie YY/[

1. YMmenue camMOCTOSITENFHO/C TIOMOIIBIO YUHUTENS/APYTUX YUACTHUKOB
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o0pa3oBaTeNbHbIX OTHOLICHHH OMpeneisTh IelId OOy4deHHs, CTaBUTh U
dopMynupoBaTh HOBBIE 3a7aud B y4€0e M TO3HABATENbHOM JAESITEIHHOCTH,
pa3BUBaTb MOTHBBI W HMHTEPEChl CBOEH TO3HABATENBHOM JEATEIBHOCTH.
OOyuaromunics CMOXET:

®aHAIM3UPOBATH CYIIECTBYIOIIINE u MJIAHUPOBATH Oymymue
oOpa3oBaTeNbHbIE PE3YJIbTATHI;

®OIPEICIATh COBMECTHO C MEAAaroroM KpPUTEPUM OLCHKH IUIAHUPYEMBIX
00pa3oBaTeNbHBIX PE3YIbTATOB;

e ICHTU(QUIIMPOBAT, M MPEOAOJIEBATh TPYIHOCTH, BO3HUKAIOUIME IPU
JOCTHKEHHUH 3aINIaHUPOBAHHBIX 00pa30BaTENbHBIX PE3YyJIHTAaTOB.

2. YMeHHE CaMOCTOSITENIbHO/C TOMOUIbIO YUYHUTENS/IPYrUX YYaCTHUKOB
0o0pa30BaTEeNbHBIX OTHOLICHUN IUIAHUPOBATh IMYTH JIOCTIDKEHHUS — IIEJIeH,
ompenensaTh HamOojiee A(h(PEeKTUBHBIE CIMOCOOBI  pEIICHHUs] Y4YEOHBIX U
MO3HAaBaTENbHBIX 33/1a4. O0yUaroOUINiiCs] CMOXKET:

®OIpE/ICNATh HEOOXOAUMBIE JIEHCTBUSL B COOTBETCTBUU C YUeOHOH H
MO3HABATEIBHOM 3a/1auell M COCTABIATH AJITOPUTM UX BBHITIOTHEHHUS;

©00OCHOBBIBATh U OCYIIECTBIATH BbIOOP Hanbosee 3pPeKTUBHBIX CIIOCOOOB
peleHus yueOHbIX U TI03HABATENbHBIX 33/a4;

®OIIPEEeNATH/HAX0AUTh, B T.4. U3 MPEAJIOKECHHBIX BapUAHTOB, YCIOBUS IS
BHITIOJIHEHHSI Y4eOHOW M TIO3HABATENILHOW 3a/Jaud, MPOCKTHOM U MPOEKTHO-
UCCIIEIOBATENLCKOM 1eATeTbHOCTH;

®OMpECIATh CAMOCTOATENBbHO W/WIM BbIOUpaTh U3  MPEIJIOKEHHBIX
BapHaHTOB CPEJICTBA / PECYpPCHI Ul PEIICHUS 3314 /AOCTHKEHUSI LIEIH;

®COCTAaBJIATh  IUIAH  JIEATENIbHOCTH,  ONPEACNATh  MOTCHUHUANbHBIC
3aTpyJHEHHUS] MPHU PEIICHHH Y4YeOHONW M TO3HABaTENbHOM 3alaydl U HaXOAWUTh
CpeICTBa ISl X yCTPaHEeHHS,

®OMUCHIBATh COOCTBEHHBIN OMBIT C UCIOJB30BAHUEM JOCTYIHBIX SI3BIKOBBIX
CpPEACTB;

®TUIAHUPOBATH u KOPPEKTHPOBATh CBOIO VHIMBUAYAIbHYIO
00pa30BaTeNbHYyI0 TPACKTOPHIO.

3. YMeHue caMOCTOATEIbHO/C TOMOINBIO YUUTENS/IPYTUX YYACTHUKOB
00pa30BaTENbHBIX OTHOLICHUNA COOTHOCHUTH CBOM JCUCTBUS C IUIAHHUPYEMBIMU
pe3yiabTaTaMy, OCYIIECTBIATH KOHTPOJb CBOEH JAEATENbHOCTH B IpoLecce
JIOCTIDKEHUSI  pe3ysbTaTa, ONpeNeNsiTh CHocoObl  JEHCTBHM B paMKax
NPE/UIOKEHHBIX YCIOBUM W TpeOOBaHMIA, KOPPEKTUPOBATH CBOW JEHCTBHS B
COOTBETCTBMM C HW3MEHSIOUICWCS CUTyalueil, OLEHUBaTb IMPaBUIBHOCTD
BBITMOJIHEHUST y4eOHOM 3agaud, COOCTBEHHBIE BO3MOXKHOCTH €€ pellIeHUs.
OOyuaromuncs CMOXET:

®OIpEICIIATH COBMECTHO C MEJaroroM KpUTEpUU JOCTHKEHUS TTIAHUPYEMBIX
pe3yJIbTaTOB U CBOCH yueOHOH NesTeNbHOCTH;

eoTOMpaTh WHCTPYMEHTHI JJISi OLECHHMBAHUS CBOEH JIEATEIBHOCTH H
aHAJIM3UPOBaTh HMX OOOCHOBAHHOCTb, OCYILIECTBISATH CAMOKOHTPOJb CBOEH
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NEATETPHOCTH B paMKaxX MPEMIOKCHHBIX YCIOBUH M TpeOoBaHUW C y4ETOM
OTpaHUYCHUI, OOYCIOBJICHHBIX HAPYIICHHEM CIyXa, a TaKXKe TOTOJHUTEIHHBIX
COMATHYECKUX 3a00JIeBaHM (TTPU HATMYWH ).

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

®HAXOJUTh HEOOXOAUMBIE W JOCTAaTOYHBIE CpPEICTBA I BBITIOJHEHUS
y4eOHBbIX JEUCTBUI B M3MEHSIOIIEHCA CUTyallud, 0OOCHOBBIBATH JOCTH>KMUMOCTb
1EJIM BHIOpaHHBIM CITOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHUX PECYPCOB U
JIOCTYITHBIX BHEIIHUX PECYPCOB;

epaloTasi MO IUJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JEATEIHHOCTH Ha
OCHOBE aHaln3a W3MEHEHUW CHUTyallud JUIsl TOJMYYEHHUs 3aluIaHUPOBAHHBIX
XapaKTEePUCTHUK/TIOKA3aTeIe  pe3ysibrara;, (UKCUPOBATh W  AHAIU3UPOBATH
JTUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIhTaTOB.

4. Brniamenne OCHOBaMH CaMOKOHTPOJISI, CAMOOIIEHKH, TIPUHSITHS PEIICHUHN U
OCYUIECTBJIEHUS OCO3HAHHOTO BbIOOpa B yuyeOHOM M  MO3HaBaTEIbLHON
nesaTeabHOCTH. OOyJaroIIHICsS CMOKET:

®aHAIM3UPOBATh COOCTBEHHYIO YUYE€OHYIO U MO3HABATEIbHYIO JESATEIBHOCTD
U ICSITEIBHOCTD IPYTUX 00YUYAIOIIUXCS B MIPOIIECCE B3aUMOIIPOBEPKH;

®COOTHOCUTH pEaJIbHbIE W TUIAHUPYEMBIC Pe3yJbTaThl WHIWBHUIYATHHOU
o0pa3oBaTeNbHON  JEATENTbHOCTH U JeNaThb BBIBOABI O MNpUYMHAX €€
ycremHocTy / 3PEeKTUBHOCTU WM HEYCIEIHOCTH / HeAh(DEKTUBHOCTH, HAXOIUTh
CIOCOOBI BBIX0/1a U3 KPUTHYECKOM CUTYallUU;

eOMpeeiaTh, KaKUe JCHCTBUS MO PEIICHUIO Y4eOHOW 3amauu  WiH
napamMeTpbl ATHUX JEHCTBUA MPUBEINM K TMOJYYEHUIO HMMEIOIIETOCS MPOIyKTa
y4eOHOM AEeSATEIHHOCTH;

®ICMOHCTPUPOBATh PUEMBI perymnsiuu COOCTBEHHBIX
NCUXO(PU3UOTOTTUECKUX/IMOILIMOHATIBHBIX COCTOSTHUM.

Hlo3naseamenwvnwvie YY/[

1. YMeHue camMOCTOSTENHbHO /C TIOMOINBIO YUYHUTENS/IPYTHX YYaCTHUKOB
o0pa3oBaTeNbHBIX OTHOIICHUN OMPENEATh TIOHATUSA, CO3/JaBaTh O0O0OOIICHMUS,
yCTaHABIWBATh aHAJOTHUU, KIACCU(PHUIIMPOBATH, CAMOCTOSTEIIBHO BBIOMPATH
OCHOBAaHMSI W KpUTEpHH Ui Kiaccu(uKaluy, YyCTaHABIWBATh MPUYHMHHO-
CJICICTBEHHBIC CBSI3U, CTPOHUTH JIOTHYECKOE PACCYXKIACHUE, YMO3AKIIOUEHUE
(MHIYKTHBHOE, JACAYKTHBHOE, MO aHAJOTHUH) M JAeNaTh BBIBOABL. OOydaromruiics
CMOJXKET:

e110/10MpaTh K HOBOMY CJIOBY 3HAKOMbBIC CHHOHHMBI WJIM CHHOHUMHUYCCKUC
BBIPKCHUS,

*11010MpaTh CJIOBA, COMOTYNHEHHBIC KITIOYEBOMY CIIOBY, OIIPEIETISIONINE €T
MPU3HAKU U CBOWCTBA;

®BLICTPAUBAThH JIOTHYECKYIO LIETIOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CJIOBa U
COTIOTYMHEHHBIX €MY CIIOB;

®BELIICIIATh OOIIMI MPU3HAK WIM OTIMYHE NBYX (HECKOIBKHUX) TPEIMETOB
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WIH SBJICHUHN U OOBSCHATH UX CXOJICTBO MJIM OTINYHS;

®00BEIUHATh TPEAMETHl U SIBICHHUA B TPYNIbl MO ONpPEAEIEHHBIM
IpU3HaKaM, CPaBHUBATh, KJacCU(ULIIUPOBATH U 00001IaTh (DAKTHI U ABJICHUS;

®pa3IMYaTh/BBIIEISATH SBIICHUE U3 OOIIETO psjia JPYTUX SBICHUM;

®BBIJICIIATh NPUYUHHO-CIICICTBEHHBIE CBSI3W HAONIONAEMbIX SIBICHUN WIIH
COOBITUH, BBISBIATH MNPUYMHBI BO3HUKHOBEHHUS HAOJIOMA€MbIX SIBICHUNA WU
COOBITHH;

®CTPOUTH PACCYKJIEHUE OT OOIIUX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHUSM
¥ OT YaCTHBIX SIBICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

®CTPOUTH pACCYXJIEHHE Ha OCHOBE CPAaBHEHMSI MPEIMETOB U SBIICHUH,
BBIJICJISISI IPY 3TOM MX OOIIME MPU3HAKHU U PA3JIYUs;

ey3yaraTh B CIOBECHOW ¢opme (YCTHOW, MUCHMEHHOW, MAKTHJIHHOW MpHU
OJIHOBPEMEHHOM  YCTHOM  BOCIPOM3BEJICHHM) TOJYyYEeHHYI0 HUH(OpMAIHIO,
UHTEPHPETUPYS €€ B KOHTEKCTE PEIIaeMOi 3a/1a4u;

eoMpeesaTh UHPOPMALIKIO, TPEOYIOIIYI0 MPOBEPKH, IPU HEOOXOAUMOCTH,
OCYIIECTBIISATH IPOBEPKY JTOCTOBEPHOCTH HHPOPMAIIHH;

®O0BSICHATH SIBICHUSA, TMPOIIECCHI, CBSI3U M OTHOIICHHUS, BBISIBIISIEMBIC B XOJ€
MO3HABATEJILHON U UCCIIEI0BATEIbCKON ACSITEIbHOCTH;

®BLISIBIISITh U HA3bIBaTh NPUYUHBI COOBITHS, SBJICHHS, CaMOCTOSITEIHHO
OCYIIECTBIISIA TPUUMHHO-CIICICTBEHHBIN aHaJIN3;

e/IcTIaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3pEHUS,
NOJITBEPXKJIAaTh BBIBOJ, COOCTBEHHOM apryMEHTalUell WM CaMOCTOSITEIbHO
NOJTy4YE€HHBIMU JJAHHBIMHU.

2. YMeHHE CaMOCTOSTENIbHO /C TMOMOIIbIO YUMTENS/IPYTUX YYaCTHUKOB
o0Opa3oBaTeNbHbIX OTHOIICHUM CO3/aBaTh, MPUMEHATh U MPEOOPa30BbIBATH 3HAKU
¥ CHMBOJIbI, MOJICJIM M CXEMBI JJIsl PelleHrs] YIeOHBIX U MO3HABATEIbHBIX 3aJad.
OOyuaromuics CMOXET:

©0003HAYaTh CHMBOJIOM M 3HAKOM MPEAMET W/UJH SIBICHUE;

®OMpEEIATh JIOTUYECKUE CBSI3M MEXIy MpeAMETaMu W/WIA SBICHUSMU,
0003HAYaTh JAaHHBIE JIOTHYECKUE CBS3H C IOMOIIBIO 3HAKOB B CXEME;

eC03/1aBaTh a0CTPAKTHBIN UK peabHBINA 00pa3 MpeaMeTa U/ Uil SIBICHUS;

®CTPOUTH MOJIETB/CXEMY Ha OCHOBE YCIIOBUW 3ajaud W/WiM crocoba eé
peleHus;

eCcO3/1aBaTh BepOaNbHbIC, BEHIECTBEHHbIE M WH(GOPMAIMOHHBIE MOJETH C
BbIJIEJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ui OIpeleeHHs crocoda
pelieHus 3aJ1a4i B COOTBETCTBUH C CUTYyaIUEH;

®IICPEBOJANTH CJIOXKHYIO O COCTaBy (MHOIOACIEKTHYIO) MH(OpMaLHIO U3
rpadudeckoro wiu  (GOPMaTU30BAHHOTO (CHMBOJIBHOTO) TIPEICTABIICHUS B
TEKCTOBOE U HA00OPOT;

®CTPOUTH CXEMY, AJITOPUTM JIEHCTBUS, WUCIPABIATH WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee aJrOPUTM Ha OCHOBE HMEIOUIETrocsl 3HaHWUsI 00 OOBEKTe, K
KOTOPOMY IIPUMEHSIETCS aITOPUTM;
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®CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

eaHAJIM3UPOBaTh/ pe(IIEKCUPOBAaTh OMBIT pa3pabOTKU U  pealu3aluu
y4eOHOT0 TMPOEKTa, UCCIENOBaHUS (TEOPETUUYECKOTO, SMIIMPUYECKOr0) C TOUYKU
3peHUs pelieHus NPoOJeMHON CUTYAINH, TOCTHXKEHUS MOCTAaBICHHON LEIH W/Win
Ha OCHOBE 33JJaHHBIX KPUTEPUEB OLICHKU MPOAYKTa/pe3yIbTara.

3. CMbICIIOBOE UTEHHE, Ha OCHOBE KOTOPOTO OOYYaromMiCs CMOKET
(caMOCTOSITEILHO /C TIOMOIIBIO YUYUTENS/IPYTUX YYACTHUKOB 00pa30BaTENIbHBIX
OTHOILICHUM ):

®HAXOJHUTh B TEKCTE TpeOyemyto uHGOpMaIuio (B COOTBETCTBUM C IIEJISIMHU
CBOEH JIEATEIIbHOCTH);

®OpPUEHTHPOBATHCS B COJACPKAHMM TEKCTa, MOHUMATh IIEJIOCTHBIN CMBICT
TEKCTa, CTPYKTYPUPOBATh TEKCT;

®yCTAaHABIMBaTh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITUH, SBJICHUH,
IIPOLIECCOB;

®pE3IOMUPOBATH TJIABHYIO HJICIO TEKCTA;

e1)pe0Opa30BbIBATh TEKCT, MEHSS €0 MOJIAJIbHOCTD (BBIPAXKEHUE OTHOLICHMUS
K COJIEP)KaHHIO TEKCTa, LIEJIEBYI0 YCTAaHOBKY pPEYH), WHTEPIPETHPOBATH TEKCT
(XyIO’)KECTBEHHBI W HEXYJI0KECTBEHHBI — y4eOHBIH, Hay4YHO-TIOMYJISAPHBIH,
WH()OPMAITMOHHBIN );

®KPUTHUYECKU OILICHUBATH COACPKAHUE TEKCTA.

4. Pa3BUTHE OHKOJIOTMYECKOTO MBIIUICHUS, YMEHUE IPUMEHSATh €ro B
MI03HABATEJIbHOM, KOMMYHHMKaTUBHOM, COLIMAJIbHOU IPAKTHKE U
npodeccruonanbHol opueHTanu. O0yJaromunics CMOXKET:

®OIpEICTIATh CBOE OTHOILIEHUE K OKPY KaIoIIeH cpefe, K CoOOCTBEHHOM cpefie
OOWTaHUS;

®aHAJIM3UPOBATh BIIMAHHUE HKOJIOTMUYECKHUX (PAKTOPOB Ha cpeay OOUTaHUS
KUBBIX OPTaHU3MOB;

®TIIPOBO/IUTH NPUYMHHBIA W  BEPOSATHOCTHBIM  aHaIM3  Pa3IUYHBIX
HKOJIOTMYECKUX CUTYaIHii;

®IIPOrHO3UPOBATh M3MEHEHMsS] CHUTyallUd IPU CMEHE JEHCTBUS OJIHOTO
(dakTopa Ha Ipyroit pakrop;

®pPACIIPOCTPAHSITH IKOJOTUYECKHE 3HAHUS M YYaCTBOBATh B MPAKTHUECKHUX
MEPOIPUATHSIX O 3aLUTE OKPYKAIOIIEH CPEbI.

5.Pa3ButHe  MOTHMBaLlMM K  OBJAJEHUIO  KyJbTYpOM  aKTUBHOTO
UCIIOJIb30BaHUs CIOBapel, CIPABOYHUKOB, OTKPBITHIX UCTOYHUKOB MH(OpMALIUU U
ANIEKTPOHHBIX MOMCKOBBIX cUCTEM. OOyYarOUIUIC CMOXKET:

®OMpEIETATh HEOOXOANMBIE KITIOUEBHIE MMOMCKOBBIE CIOBAa M (POPMHUPOBATH
KOPPEKTHBIE TOMCKOBBIE 3aMPOCHI;

®OCYIIECTBIISATh  B3aUMOJCHCTBHE C  DJIEKTPOHHBIMH  IIOWCKOBBIMHU
cUcTeMaMHu, 6a3aMH 3HAHUI, CIPAaBOYHUKAMU;

e(hopMHpPOBATh BBIOOPKY W3 PAa3IMYHBIX HMCTOYHUKOB HH(POPMALMM IS
O00BEKTUBU3ALINU PE3YJIBTATOB ITOUCKA;



19

®COOTHOCHTH ITOJy4YEHHBIE PE3YJIbTATHI IOMCKA C 331a4aMU U LEJSIMUA CBOEU
NEATEIIBHOCTH.

Kommynuxkamuenvie YY/[

1. YMmenue oOpraHu3oBbIBaTh y4eOHOE COTPYAHMYECTBO C YUHUTEIAMH U
JPYTUMHU TE€JAarorH4ecKMMH COTPYJIHUKaMu 00pa3oBaTesIbHOM OpraHu3alluH,
COBMECTHYIO JESITENBHOCTh CO CBEPCTHUKAMH U OOYYaIOIIMMUCA APYroro
BO3pacTa (CIbIIAIIMMHA U C HAPYIIEHHEM ClIyXa) IPU MCIOJIb30BAaHUU CIIOBECHOM
peun; paboTaTh WHIUBHUAYyaJbHO W B TPYyIIE: HAXOAWTH OOIIee pelieHue u
paspemiath KOH(MIUKTH Ha OCHOBE COTJIACOBAHUS TO3UIUN W y4€Ta MHTEPECOB;
dbopMyupoBaTh, apryMEHTHUPOBATh M OTCTauBaTh cBoe MHeHue. OOydarontuiics
CMOXET:

®BCTYIIATh B YCTHYIO KOMMYHHMKAIIMIO, B T.4. CIyXO3PUTEIbHO
BOCIPUHUMATh (ipu HCIIOJIb30BaHUU WHIUBUTY AJTBHBIX CITyXOBBIX
anmapaToB/KOXJICAPHBIX HMMIUIAHTOB) YCTHYIO pedb COOeCceHUKA U TOBOPUTH
JIOCTaTOYHO BHATHO U €CTECTBEHHO, IOHATHO JJISI OKPY KAIOIINX;

®JICII0JIB30BaTh B MPOLECCE BHEYPOUHOU NESITEIBHOCTH U MEXINYHOCTHOTO
oOlLIEeHUs1 BCEe JIOCTYIHBIE CPEJCTBA KOMMYHHKAIMHU, BKIIIOYAs )KECTOBYIO peyb (C
y4ETOM JTOTOBOPEHHOCTH C TAPTHEPAMU T10 OOIIIECHUIO);

®ONPEACIISITH BOBMOKHBIE POJIM B COBMECTHOM JIEATEIIBHOCTH;

®BLINOJIHATH ONPEICIEHHYIO POJIb B COBMECTHOU JIESITEIbHOCTH;

®[IOHMMATh M NPUHUMATh MO3UIMI0 COOECEIHUKA, €ro MHEHHE (TOUKY
3peHHsl), 10Ka3aTeNIbCTBA (APTYMEHTHI);

eONpEACISITh CBOM  JEHUCTBUA WU JIEUCTBUA  NApTHEPA, KOTOpHIE
CIOCOOCTBOBANM  WJIM MPENATCTBOBAIM  NPOJYKTUBHOM  JACSATENBHOCTU U
KOMMYHUKAIINH;

®CTPOUTH MO3UTUBHBIE OTHOIICHHS B MpoIlecce YU4eOHON U MO3HABATEIbHOU
NEATENBHOCTH,

®KOPPEKTHO M apryMEHTUPOBAHHO OTCTauMBaThb CBOX TOYKY 3pEHHs, B
JUCKYCCUU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, epedpa3zrupoBaTh CBOIO MbICIb;

®KPUTUYECKU OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, YMETh MpPU3HABATH
OLIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO OLIMO0YHO) U KOPPEKTHUPOBATH €T0;

erpe/JiaraTh AJIbTEPHATUBHOE PEIlIeHUE B KOHPJIMKTHON CUTyallUu;
®BLIICIIATH OOIIYIO0 TOUKY 3PEHUS B AUCKYCCHUU;

®I0rOBapUBATHCS O MPaBUIIAX U BOMPOCAX AJIsI 0OCYX ACHUS B COOTBETCTBUU
C MOCTABJIEHHOM TIepe] TPYNIIION 3a1a4€eH;

®OpraHu30BbIBaTh 3(PPEKTUBHOE B3aUMOJEHUCTBHE B TpyIle (ONpenensiTh
oO11ue ey, pacpenessaTh poiiv, J0roBapuBaThCA APYT € APYTOM H T. 1.).

2. YMeHuE WHCHOJb30BATh pEuUeBbIE CpeiacTBa (¢ Y4E€TOM  OCOOBIX
o0pa3oBaTenbHbIX MOTPEOHOCTEN) B COOTBETCTBUU C 3aJa4eii KOMMYHUKAIIUU JIJIs1
BBIPAKEHUSI CBOMX YYBCTB, MbICIEH M MNOTPEOHOCTEW JUIsl MUIAHUPOBAHUS U
pPEryJIAlMM CBOEH JESITEIBHOCTH; BJIAJACHUE YCTHOM W TIMCBMEHHOM pEYblo,
MOHOJIOTHUYECKON KOHTEKCTHOM peubto. O0yJaromuics: CMOXKET:
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eOMpeeNaTh 3aa4y KOMMYHUKAIIMU U B COOTBETCTBHM C HEW OTOMpaTh U
UCIIOJIb30BaTh PEUYEBBIE CPEACTBA;

®IIPE/ICTABIATh B YCTHOM WM NHUCbMEHHOW ¢dopme pa3BEPHYTHIM IIaH
COOCTBECHHOM JIEATEIIBHOCTH,

eCcO0JTI0/1aTh HOPMBI TTyOJMIHOM peuH, PEriiaMeHT B MOHOJIOTE U IUCKYCCHH
B COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4€ii;

®BLICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKIECHHME) W 3alpaniuBaTrh
MHEHHE TapTHEpa B paMKax JMaJIora;

e[I[pUHUMATh pEUICHWEe B XOJ€ Juajora M COTJacOBBIBATH €ro C
co0€eCeTHUKOM;

®CO3/1aBaTh MHCbMEHHBIE TEKCTHl PA3JIMYHBIX THUIIOB C MCIOJIH30BAHUEM
HEOOXOJIMMBIX PEUEBBIX CPEJICTB;

®1ICIIOJIL30BaTh BepOajIbHbIE U HEBEpOAJIbHBIE CPE/ICTBA B COOTBETCTBUU C
KOMMYHHMKATUBHOM 3a/1a4ei;

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

3. ®opMHUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIH30BAHUS
uH(OpMaAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosoruit  (MKT). OO6yuarommuiics
CMOXET  (CaMOCTOSATEIbHO /C  TIOMOIIBIO  YUMTENS/IIPYTUX  YYAaCTHHUKOB
00pa3oBaTEIbHBIX OTHOIIICHUM ):

eI[CJICHANPABICHHO HCKaTh W HCIOJb30BaTh MH(POPMALMOHHBIE PECYPCHI,
HEOOXO/IUMBIE JIJISl PEIICHUs] YYEOHBIX U MPAKTUYECKUX 3a7a4 C TOMOIIbIO CPECTB
UKT;

®LICITOJIB30BATH VIS TIepEAavn CBOMX MBICIIEH €CTECTBEHHBIC U (DOpMaTbHBIC
A3bIKA B COOTBETCTBUHU C YCIOBUAMHU KOMMYHHKALINH;

®ONEPUPOBAThH JAHHBIMU MIPU PEUICHUU 33/1a4H;

®BLIOMpATh  aJEKBaTHbIC  3a/lau€ HHCTPYMEHTbl U  HUCIOJb30BaTh
KOMITBIOTEPHBIC TEXHOJIOTMM JJisi pPEIIeHHs y4eOHBIX 3ajad, B TOM YHUCIE s
BBIYHCIICHUSI, @ TAaK)KE€ HAMCaHUs JTOKIAZ0B, pedepaToB, co3IaHus Mpe3eHTalun
(c yu€rom 00pa3oBaTEeIbHBIX IOTPEOHOCTEN) U JIP.;

®1ICII0JIb30BaTh MH(POPMAIIUIO ¢ YUYETOM ITUUECKUX U MTPABOBBIX HOPM;

eco3/1aBaTh U(PPOBBIE pecypchl Pa3HOTO THUIA W JUISI PA3HBIX ayJIUTOPHA,
coOmomath  HMHPOPMAIMOHHYI0 THTHEHY H  TpaBwia  WHGOPMAIUOHHOU
0€301MMacHOCTH.

Ilpeomemmnuwie pe3yromamal

[IpeaMeTHBIE PE3yNLTATHI® ONpENeNeHbl ¢ YYETOM TOrO, YEMY JOJDKHEI
Hay4uThcsl oOydaronecs B 6-7 kiaccax 1-ro u 2-ro rogoB oOydyeHus (B paMKax
ydyebHoro npenmera «Marematuka») u B 8 — 11 kiaccax (B paMkax y4deOHBIX

‘Onpepienienre  MPEJAMETHBIX PE3YJILTATOB, CBA3AHHBIX C ONEPUPOBAHUEM MOHATHAMM y4eOHOW JMCLUILIMHEL
UHTEpIpeTanueil BBIYMCIUTENBHBIX PE3yNbTaTOB, pELIEHHEM JIOTHYECKUX 3aJad METOJOM pacCyKAeHUil,
XapaKTepUCTUKONM MaTeMaTUYeCKMX OTKPBITMH M HX aBTOpPOB, IOCTPOCHHUEM LEMNOYEeK YMO3AaKIOYEHUH B
COOTBETCTBMM C TNpaBWJIaMU JIOTMKH, O(OpMIIEHHEM BBIBOJIOB M T.II., OCYLIECTBIIIETCS C YYETOM OCOOBIX
00pa3oBaTeNbHBIX IOTPEOHOCTEH M pPEYEBBIX BO3MOXKHOCTEH 0Oyd4aromMxcs, a TakXke OrpaHHYeHHH,
00YCJIOBIICHHBIX HapyIICHHEM CITyXa.
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npeaMeToB «Anredpa» u «I'eomeTpus»).

BbinyckHuk Hayyutces Ha 1-oM u 2-oM rogax oOyueHus (6-7 Kiaccol) Ha

ocHoBe AOOITI OOO (BapuanT 2.2.2) — nAj1 KWCHOJIb30BAHHSI B TOBCEIHEBHOMU
KU3HH M 00€CreueHrss BO3MOXKHOCTH YCIENTHOTO TPOJOJDKEHUs 00pa30oBaHus Ha
0a30BOM ypOBHE:

MOHUMAaTh OCOOEHHOCTU JECATUYHOW CHUCTEMBI CUUCIEHUS; UCIOJIb30BaTh
MOHSTHS, CBA3aHHBIE C JEIMMOCTbIO HATYPaIbHBIX YHCEIT;

BbIpaXaTh YWCIa B OKBUBAJICHTHbIX (opMmax, BbIOUpas Haubojee
MOIXO/ISIIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYAITUH;

CpaBHUBAaTh H YIOPSJAOYMBATH PAIMOHAJILHBIC YHCIIA; BBITOJIHATH
BBIUHCJICHHS C PAllMOHAIBHBIMHU YHCIIAMH, COYEeTasi YCTHBIE U MHCHbMEHHBIE
PUEMBI BBIYUCIICHUH, IPUMEHSTH KaJIbKYJISITOP;

WCIIOJIB30BaTh TOHSATUS U YMEHHWSI, CBSI3aHHBIC C MPOMOPIHUOHATHLHOCTHIO
BEJIMYMH, IPOLIEHTAMHU, B X0JI€ PEIICHUSI MAaTeMaTHUYEeCKUX 3aJ]1ad U 3a/1a4 U3
CMEXHBIX TIPEIMETOB, BHITIOJHATH HECIIOKHBIC TTPAKTUIECKUE PACUETHI;
aHAIM3UPOBaTh rpadUKH 3aBUCUMOCTEH MEXy BEIMYMHAMHU (pacCTOSHUE,
BpEeMsi; TEMIIepaTypa u T. II.).

BEITIOJTHATH OTEPAIlUH C YACITOBBIMH BBIPAKECHUSIMH,

BBITIOJIHSATH MPeo0pa3oBaHusi OyKBEHHBIX BBIPAXKEHUHN (PaCKpPBITHE CKOOOK,
MIPUBEICHUE TTOT00HBIX ClIaraeMbIX);

pemaTh JMHEWHbIE YpaBHEHHUS, pPEIIaTh MPOCTEHUINNE TEKCTOBBIE 3aJaud
anredpandyeckuM METOJIOM.

pacrmo3HaBaTh Ha 4epTexkax, pUCYHKaX, MOJACISAX U B OKPYXKAIOIIEeM MHpPE
MJIOCKHUE U TIPOCTPAHCTBEHHBIE TeOMETpHUECKHEe (PUTYPBI U UX JIIEMEHTHI,
CTPOUTH YTIIbI, OMPEACISATh UX TPATYCHYIO MEPY;

pacmo3HaBaTh W HM300pakaTh  pa3BEPTKU  KyOa, MPSMOYTOJIBHOTO
napajijiesienune1a, NpaBuibHON MUPaMUJIbI, IIUJIMHIPA U KOHYCA;
OTpEAeNATh MO JHMHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHl JTHMHEWHBIC
pa3Mepbl camoil PUrypsl 1 HA00OPOT;

BBIYHCIIATh 00BEM MPSAMOYTOJIBHOTO NapaliiesienuIeia u Kyoa.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYUYUTHCS:

IIO3HAKOMMTHCS C MO3UIIMOHHBIMU CHCTEMaMM CUYHCJICHHS C OCHOBAaHUSIMH,
OTJIMYHBIMU OT 10;

yIIIyOUTh U Pa3BUTh MPEJICTABICHUS O HATYpPaJIbHBIX YUCIAX U CBOMCTBAx
JCIIMMOCTH;

HAy4YUTHCA HCIIOJIB30BaTh NPHUEMBI, PallMOHATU3UPYIOIINE BBIYUCIICHHS,
PpUOOPECTH HABBIK KOHTPOJIMPOBATH BBIYMCIICHUS, BBIOHUpAs TMOIXOSIIINI
JUISL CUTYaIluu CIoco0.

YucnoBsie 1 OyKBEHHBIC BBIpAKEHUSI. Y paBHEHUS

Pa3BUTh NMPENICTABICHNS 0 OYKBEHHBIX BEIPAKCHHSIX U UX MPEOOpa30BaAHUIX;
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® OBJIAJICTh CHEUUATIBHBIMM NPUEMAaMHM PEIICHUS YPABHEHUM, MPUMEHSTH
anrapar ypaBHEHHUM Ui PEUIEHUS KaK TEKCTOBBIX, TAK M NPaKTHUYECKUX
3a1ad.
® HAy4YHUTHCS BBIYHMCIATH OOBEM MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYD,
COCTaBJICHHBIX U3 MPSMOYTOJIbHBIX MAapaJlICIICIUIIEA0B;
® yrIyOWTh M PA3BUTh MPENICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKHIX
urypax;
® HAYUYUTHCS MPUMEHSTh MOHSATHUE PA3BEPTKU JJIS BBHITIOJHEHUS MMPAKTUYECKUX
pacy€ToB.
e DJIEMEHTHI CTATUCTUKH, BeposATHOCTU. KoMOMHATOpHBIE 331241
BorinyckHUK HAyYHuTCH Ha 3-eM— 6-0M rojiax o0ydenus (8 — 11 kmacchl) Ha
ocHoBe AOOII OOO (BapuanT 2.2.2) — AJIs KCHOJIb30BaHUS B TMOBCEIHEBHOU
KU3HH M 00ecreueHrss BO3MOXKHOCTH YCIENTHOTO TPOJOJDKEHUS 00pa3oBaHUs Ha
0a30BOM YpOBHE:
® [IOHMMATh OCOOCHHOCTHU JIECITUYHON CUCTEMBI CUUCIICHUS;
® BJAJICTh MOHITUSMHU, CBI3AaHHBIMU C AEIMMOCTBIO HATYypaJIbHBIX YHUCET,;
® UCIOJb30BaTh HAYalbHbIE MPEJCTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
YUCEeT;
®  UCIHOJBb30BaTh B XOJI€ PEIIEHUS 3aJad 3JIEMEHTApHbIE NPEACTaBICHUS,
CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYECHUSMU BEJINYUH;
® BJIAJECTb NOHATHUSAMHU «TOXIECTBO», «TOXKIAECTBEHHOE MpeoOpa3oBaHUEy,
pemarh 3a7a4u, cojepxaniue OyKBeHHbIE JaHHbIE; padoTaTh ¢ PopMyIamu;
® pelIaTh OCHOBHBIE BUJIbI PAIMOHAIBHBIX YPABHEHUN C OJTHOW IIEPEMEHHOM.
® BBIpKATh YKCIAa B DOKBUBAJIEHTHBIX (opmax, BbeiOupas Haubosee
MOAXOJAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CHUTyallMM; CpPaBHUBAaThb U
YIOPSAOYMBATh  PALMOHAIBHBIE  YHMCJA;  BBINOJHATH  BBIYUCIEHUS  C
pallMOHAJILHBIMM ~ YHCJIAMHU, COYE€Tas YCTHbIE M TUCbMEHHBIE MPUEMBI
BBIYUCIICHUU, TPUMEHSTh KaJIbKYJISATOD;
® BBINOJHATH NMPEOOPA30BAHUS BBIPAKEHUMN, COACPKAIIMUX CTEIICHU C IEIBIMU
MoKa3aTelssMU W KBaJpaTHbIE  KOPHHU;  BBIMOJHITH  TOXIECTBEHHBIC
npeoOpa3oBaHus PAllMOHATBHBIX BBIPAKEHUN HA OCHOBE MPABUJI JEHCTBUN HaJ
MHOTOWICHAMH ¥ aJIreOpandecKuMHu JApOOsIMU; BBITIOJNHATH  Pa3JIOKEHUE
MHOT'OYJIEHOB HA MHOKHUTEJIH;
e cTpouTh rpaduKd dDJIEMEHTapHBIX (YHKIHUH; HCCIen0oBaTh CBOMCTBA
YUCJIOBBIX (PYHKIIUM HA OCHOBE U3YUYEHUS MMOBEACHUS UX TPaPUKOB;
e OnepupoBarb Ha 6a30BOM YpOBHE MOHATUSMU F€OMETPUUYECKUX (DUTYD;
® U3BJIEKaTh HMHPOPMAIIMIO O TEOMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha
YyepTekax B IBHOM BUJE;
® TIPUMEHSTH JUIsl PEIICHUS 3a/1a4 TeOMEeTpuYecKre (akThl, €CIU YCIOBHUS UX
MIPUMEHEHUS 3aJ1aHbl B IBHOU (hopMme;
e pemiaTh 33/laud HA HAXOXICHUE T€OMETPUYECKUX BEJIIMYMUH IO 00pas3iam
WJIU aJITOPUTMAaM.
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N300paxxaTh TUNIOBBIE TIIOCKKE GUTYPBI U (PUTYPBI B IPOCTPAHCTBE OT PYKH

M C IIOMOIIIBIO HHCTPYMCHTOB.

BbinyCKHMK MOJYYHT BO3MOKHOCTH HAYYMThCH Ha 3-eM — 6-0M rojax

oOyuenus (8-11 kmaccel) ocBoenust AOOII OOO (Bapuant 2.2.2) — i
oOecrie4eHnsT BO3MOXKHOCTH YCIEIIHOTO TMPOJOJDKEHHUS 00pa3oBaHUs Ha
0a30BOM U yIIIyOJIEHHOM YPOBHSIX:

MO3HAKOMUTHCS C MO3UIIMOHHBIMU CHUCTEMAaMH CUUCIIECHUSI C OCHOBAHUSMH,
oTJIIM4YHBIMHU OT 10;
Pa3BUTH NPEACTABICHUE O YUCJIE U YHUCIOBBIX CUCTEMAaX OT HATYpaJbHBIX J0
JIEUCTBUTENBHBIX YUCEN; O POJIU BEIYMCICHUN B YEJIOBEYECKOU MIPAKTHUKE;
MOHATh, YTO YHUCJIOBBIE JIaHHBIE, KOTOpbIE  HUCIIOJB3YIOTCA  JJIst
XapaKTePUCTUKHU 00BEKTOB OKPY>KarOIIEro MHUpa, SIBJISIIOTCSI
MPEUMYIIECTBEHHO MNPUOJIMIKEHHBIMM, YTO TIO 3allUCH MPUOTHUIKEHHBIX
3HAUCHUMN, CoJepKaluxcsi B HWH()OPMAIMOHHBIX HMCTOYHUKAX, MOXKHO
CYJIUTH O TIOTPEIIHOCTH IPUOINKEHUS;
HAYyYUTHCSI BBIMOJIHATH MHOTOIIIArOBBIE MPEOOpa3oBaHUS PAIMOHATBHBIX
BBIPKECHUIM, IPUMEHSS IMUPOKUN HAOOP CIOCOOOB M MPHUEMOB.
OBJIAJICTh CIICHUAIBHBIMU IIPUEMaMHU PEIICHUS YPaBHEHUH.
BBIpOKAaTh 4YHCJIa B DJKBUBAJICHTHBIX (opmax, BbIOMpas Haubolee
MOAXOJAIIYI0O B 3aBUCUMOCTH OT KOHKPETHON CHUTyalluu; CpPaBHHUBATh M
YIOPSAOYMBATh  pAllMOHAIBHBIC YHCJA, BBINOJHATH BBIYUCICHHUS C
palMOHAJIBHBIMUA YHUCJIAMH, COYeTas YCTHbIE M THUCHbMEHHBIE TPUEMBI
BBIYHMCIICHUM, TPUMEHSATh KAJIbKYJIATOD;
HAay4YUTHCS BBIMOJHATH MHOTOIIArOBBIE MPEOOpa30OBaHUs PallMOHAIBHBIX
BBIPKECHHI, IPUMEHSS IUIMPOKUI HAOOP CIOCOOOB U MPUEMOB;
MPOBOAUTH UCCIIECOBAHMUSI, CBA3AHHBIE C U3YUYEHUEM CBONCTB (PYHKIIMM.
OTepUPOBATH MOHITUSIMU T€OMETPUUECKUX PUTYD;
U3BJICKATh, HMHTEPIPETUPOBATh MJICHTUYHOCTh 3a7a4 pa3HbIX THUIIOB,
CBSA3BIBAIOLIMX TPU BEIMYMHBI (Ha paboTy, Ha W TPeoOPa3OBBIBATH
MH(pOpMAITUIO 0 TEOMETPUUECKUX (DUTYpaX, MPECTABICHHYIO HA YepTexKax;
MPUMEHATh TeOMETpUYecKue (akThl JyUIsi pelieHus 3aaad, B T.4.
MPEANOJIAraloINX HECKOJIBKO IAaroB PEIICHUS;
(dbopMyIMpOBaTh B MPOCTEHIIMX CIy4yasx CBOMCTBA U MpU3HAKU PUTYD;
JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKIACHUS;
BJIAJETh CTAHIAPTHOM KJIaCCH(PUKALMEH MIOCKUX PUTYp (TPEYyroJbHUKOB U
YEThIPEXYTOJILHUKOB).
UCIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTyp IS pelIeHUus 3aaad
MPAKTUYECKOTO XapaKTepa U 3a/1ad U3 CMEKHBIX JTUCIUTIINH.

MecTo npeamera B y4eOHOM IJIaHe
VYyeOubiii mpeamer «MareMaThka» BXOAUT B TNPEIAMETHYIO 00J1acThb

«MaremaTuka u I/IH(i)OpMaTI/IKa», SIBJISASICH 00S13aTEIIbHBIM.
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VYueOusiii mpenmer «MaTtematuka» SBISETCS OOLIUM ISl 0OYYarOIIUXCS C
HOPMATHBHBIM PAa3BUTHEM U C HAPYIICHUSIMU CITyXa.
Conepxanue yuebOHoro mpeamera «MaTemaTuka», TMPEACTaBICHHOE B
paboueii mporpamme, cootBercTByeT GI'OC OO0, [IpuMepHO#l amanTUpOBaHHON
OCHOBHOHM 00pa30BaTesIbHON MporpaMMe OCHOBHOT'O 00111er0 00pa3oBaHus (BapuaHT
2.2.2).
B yueOHoM mutane, onpeneneHHoM [IpuMepHO#l afanTpoBaHHOW OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMONl OCHOBHOIO oOImero obpasoBanus (BapuaHt 2.2.2)
(omobpena pemnieHueM (eneparbHOr0 y4eOHO-METOJIUYECKOTO OOBEIUHEHUS I10
obmemy oOpazoBanuto, mpotokos oT 18.03.2022 Ne 1/22), Ha ocBoeHue padboueit
MPOTrpaMMBbl [0 MATEMATUKE BBIACIICHO CIEAYIOIIEE KOJIUUYECTBO YACOB:
B 6-11 xmaccax yueOHbIN mpenMer «MartemaTuka» HM3ydaeTcs B paMKax
CJIENYIONINX YUYEOHBIX KYPCOB:
B 6-7 knaccax — «MareMaTuka,
B 8—11 kmaccax — «Anrebpa» (BKJIIOYas 3JIEMEHTHl CTaTUCTHKU M TEOPUHU
BEpOSITHOCTEN), «I eomeTpush», «BEpOSITHOCTh U CTATUCTHKAY.
MaremaTruka:
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 4a./ron, 3 u./Hen.
10 xnacc: 102 4a./ron, 3 u./Hen.
11 xnacc: 102 4./ron, 3 u./Hen.
I'eomeTpus:
8 xitacc: 68 u./ron, 2 4./HeS.
9 xnacc: 68 4./rox, 2 4./Hen.
10 xnacc: 68 4./rox, 2 4u./Hen.
11 xnacc: 68 4./rox, 2 4./Hen.
HUcnonb3yemblii yueOHO-METOAMYECKUI KOMILIEKT
[Iporpamma kypca «MaTemaTuka» peanuzyercs MO JIUHUU YYECOHHKOB,
BKJIIOYEHHBIX B  (eaepaibHblil IepeyeHb YYEOHHKOB, PEKOMEHOBAaHHBIX
(mOMyIIEHHBIX) K  HCIOJb30BAaHUID B  00pa30oBaTEeIbHOM  Ipollecce B
00pa3oBaTENbHBIX YUPEKACHUIX, PEATM3YIOMHUX 00pa3oBaTEIbHbIE MPOrPAMMBI
00111eT0 00pa30BaHUs U UMEIOIIUX TOCYJAPCTBCHHYIO aKKPEAUTAIUIO:
o A.TI. Mep3nsak, B.b. [lononckuii, M.C. fxup. Marematuka. 5 kiacc.— 2-¢
u31., nepepad. — M.: Benrana-I'pag, 2018

o A.T. Mepamsik, B.b. ITononckuii, M.C. fxup. Maremaruka 6 knacc, — 2-€
u3., nepepad. — M.: Benrana-I'pad, 2018

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

e Aurebpa, 8 knacc (FO. H. Makapsiues, H. I'. Munntok, K. 1. Hemkos, U. E.
®eoxkrtucton) 2014
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e Aure6pa, 9 knacc (FO. H. Makapsiues, H. I'. Munniok, K. 1. Hemkog, U. E.
®deoktucton) 2014
o [loropenoB A.B. Teomerpus: VYueObnuk aua  7-9  kjaccoB
o011e00pa3oBaTeNbHBIX yupexaeHuii, - M.: [IpocBemenue, 2015.
Conepxanue y4e0HOro nmpeaMera

Pacnpenenenre nporpaMMHOro Marepuana Mo MaTEMaTUKE MPEICTaBIECHO
10 y4eOHBIM rojlaM C Y4ETOM CTETNEHHU CIOKHOCTH MPOTPAMMHOIO MaTepuaia, a
Tak)Ke 0COOCHHOCTEH U BOZMOXKHOCTEH 00yUalouXcs ¢ HapyIIeHUEM CIIyXa.

6 KIIACC
(1-i rog o6yuenus Ha yposue 000)°
Apudpmeruka

HartypajabHble yuciaa

* Psag narypanbHbix uncen. JlecsSTMUHAs 3amuch HATypalbHBIX YHUCEN.
OxpyrieHue HaTypajJbHbIX YHUCEIL.

* CpaBHeHUe HaTypaibHbIX yucen. CroxkeHue v BeluuTanue HaTypanbHbIX
yuces. CBOMCTBA CII0KEHUSL.

* YMHOXEHHE W JIeJieHHE HaTypaidbHbIX yucesl. CBOWCTBA YMHOXCHUSI.
Henenne ¢ ocrarkoMm. CTemneHb yucia C HaTypalbHBIM MOKa3atenem. Peiienue
TEKCTOBBIX 3a7[a4 apu(METUUECKIUMH CTIOCOO0aMMU.

Apodu

» OObIkHOBEeHHBIE JpoOu. OCHOBHOE CBOWCTBO ApoOu. I[lpaBuibHBIE U
HelpaBuibHbIC poOu. CMelIaHHbIE YHCTa.

* CpaBHeHue OOBIKHOBEHHBIX JIpoO€ U  CMEIIAHHBIX  YHCEN.
Apudmernueckre JEHCTBUSA C OOBIKHOBEHHBIMU JPOOSIMH W CMEIIaHHBIMU
YUCIIAMH.

» Jecstuunsie apoOu. CpaBHEHHE U OKPYTJICHHE JIECSITUYHBIX APOOEH.
Apudmernueckue IEUCTBUS C JIECATUYHBIMU JpoOsimu. [IpuKuIKU pe3ysbTaToB
BbIuncieHui. [IpeacraBinenue aecaTuuHOM IpoOu B BUJie OOBIKHOBEHHON IpoOH U
0OBIKHOBEHHOM B BUJIE JECATUYHOM.

 IIpouenTel. Haxoxnenne npoueHToB oT uncia. Haxoxaenuwe yucna mo
€ro MPOLIEHTaM.

* Pemiennie TEKCTOBBIX 3a/1a4 apu(PMETHIECKUMU CITIOCOOAMHU.

BeanunHbl. 3aBUCHMOCTH MEKAY BeJINYNHAMM

* EnuHunb! anuHel, mwiomaay, o0bEMa, Macchl, BpeMEHH, CKOPOCTH.

* Ilpumepsl 3aBucMMOcTEe MexAy BenuunHamu. [IpencraBieHue
3aBUCUMOCTEN B Buje popMyia. Berunciaenus no popmynam.

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUA. Y PABHEHUS

* YucioBble BBIPAXKEHUS. 3HAUYEHHUE YMCIOBOrO BbIpaxeHus. llopsaox
JICHCTBHUI B YUCIIOBBIX BBIpAKEHUSAX. byKBeHHbIE BhIpaxeHHs. PacKpbiTHe CKOOOK.
DopMyJIbI.

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.
BeposiTHOCTS citydaitHOro coObiTus. Penienne KoMOMHATOPHBIX 3a/a4.

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 deamenrbHocmu 00yHarOUUXCA:

— 00CYXK/IeHHE paccMaTpUBaEMbIX MOHSATUM, (POpMyTUpPOBAHUE MTPABU,

— BbIJIeJICHUE (B COOTBETCTBUU CO CJIOBECHON MHCTPYKIIMEH) U CIIOBECHOE
0003HaueHHEe N300paKEHHBIX O0OBEKTOB;

— BBINIOJHEHUE rpaduueckux padboT (10 CIOBECHOM MHCTPYKIMH, 00pasily,
M0 aHAJIOTHH U JIP.);

— BBITNIOJIHEHNE BBIYUCIICHUI B YCTHOUM M MUCbMEHHOU popMax;

— COCTaBJICHHE IIJIaHA U 00CYKJIeHHE CrIoco0a pelIeHus 3aauH;

— obcyxnenne W BbIBOJ Gopmyn (popMyisl myTH W Ap.), 3HAYCHHI
BXOJISIIIUX B HE€ OYKB; HaXOXKJAEHUE TI0 (PopMyIie yKa3aHHBIX JaHHBIX;

— IIOCTPOEHME JIOTUYECKUX LIETIOYEK TP OKA3ATENBCTBE U JUAIIOTE U JIP.

IIpuMepHas TeMaTH4YecKasi U TEPMUHOJIOTHYECKAA JTEKCUKA

Ilpumepnule cnoea u cnogocouemanus

Jlenenue, 10Ka3aTenbCTBO, €AMHULBI U3MEPEHUS, 3a/1a49d, N3MEPEHUE JJINHBI
CTOPOHBI, KOOPAUHATHBIN JIy4, KOOPAWUHATHI, JIy4, MHOTOYTOJIbHHUK, HATYpallbHOE
YHUCJIO, HEPABEHCTBO, OTPE30K (IJMHA OTpe3Ka, KOHIbI OTpPEe3Ka), IJIOCKOCTD,
NpsiMasi, paBHbIE OTPE3KH, PACCTOSHUE MEXKAY TOYKAMH, TOYKA, TPEYTOJbHUK,
IKaa.

DykBeHHasi 3amKCh BBIPAKEHUS, BBIUMTAEMOE, BBIUUTAHUE, HAXOXKICHUE
3HAQYEHUs, MEPUMETP, IUIOWIA/lb, PA3HOCTh, CBOMCTBA CJIOKEHUS M BBIYUTAHUS,
claraeMele, CIIOKEHUE, YUCITOBOE BBIPAXKEHUE, YUCIIOBOE PABEHCTBO.

KBagpar, ky0, MHOXUTEIb, HAaXOXJIECHUE 3HAUCHUS [EPEMEHHOMH,
OCHOBaHHE, OCTATOK, NPOU3BEIECHHME, CMBICI BBIPAKECHUSA, PACIPEICIUTEIBHOE
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CBOICTBO  yMHOXEHHS, COYETAaTEJIbHOE CBOWCTBO  YMHOXXEHHSA, CIOCO0
HAXOXKJEHUS JIeTICHUs, CIIOc00 HAXOXKICHHS yMHOXKCHHUsSI, CTENIEHb, YMHOXKCHHE,
YaCTHOE, YIPOIIECHUE BBIPAKECHUS, YTEHUE BIPAKEHU.

Ap, BeplUIUHBI, BpeMsl, BBIUUCIICHHS, TEKTap, TPaHU, JEUUMETP, KBaAPATHBIMA
METp, KUJIOMETp, KyOMUEeCKU CaHTUMETpP, 00bEM KyOa, 00bEM HUXKHEW TpaHH,
napajieNenunes, NepuMeTp KBajapaTa, MEpUMETp MPSMOYTOJIbHHUKA, IUIOIIA/lb
(kBaspaTa, HIKHEW I'paHH, MOBEPXHOCTU KyOa, MOBEPXHOCTH MapajuielienuIie/a,
IPSIMOYTOJIbHUKA), MPOCTOM croco0 BBIYUCIICHUS, PSIMOYTOJIbHBIN
napajuielenunesa, paBHble (QUIYphl, paccTosiHue, peédpa, dopmyna, Qopmyna
iomaau, popmysa myTH.

Brinenenue gacTu, BeIYUTaHUE APOOEH, JeIeHHe HA YacTH, JTUaMeTp, Apoou
C OJIWHAKOBBIM 3HAMEHaTelieM, ApoOb (MpaBUJIbHBIE / HEMPaBUIbHBIE JIPOOH),
3amuch JIpoOeii, 3HaMeHaTeNlb, HaXOXKJICHUE 3HAUYCHUS OYKBEHHOTO BBIPAKEHUS,
OOBIKHOBEHHBIC JIPOOH, PaCIOJIOKECHHE APOoOeH, CIIoKeHHE ApoOei, cpaBHEHHE
po0eH, IIEHTp Kpyra, YUCITUTEIb, YTCHUE TPOOCH.

Hecsatuunbie apoOu, JelieHue NeCATUYHOW NpoOu Ha HATypallbHOE YHCIIO,
3aMUCh JACCATUYHBIX APOOei, 3amuch OOBIKHOBEHHON IpOOM B BHUIE JIECSITUYHOM,
3aMKCh MPOU3BEJCHUS B BUAE CYMMbI, HAXOXKIEHUE IPOOU OT YMCIIa, HAXOXKICHUE
3HA4YCHUs! OYKBEHHOTO BBIPAXKEHUSI, OKPYIJICHUE 4YHUCEJ, TMEPEMECTUTEIbHBIA U
COUETaTEIbHBIM 3aKOH CIIOKEHMS JAECATUYHBIX APOOEil, MepeMeCTUTENbHbIA U
COUeTaTeIbHbIM 3aKOHBI YMHOXKEHUS, MPUOIMKEHHBIE 3HAYEHUS YUCEN, CPEHEe
apu(pMETUYECKOE, YMHOKEHUE [ECATUYHOM JApoOM Ha HATypallbHOE YHCIIO,
ypaBHUBAHUE YMCIIA 3HAKOB, YTEHUE JIECSITUYHBIX JPOOCH.

N3MepeHne yrioB, MHKPOKAJIBKYJISATOpP, HAXOXKIACHUE YaCTH OT YHCIA,
Hax0JICHUE YHCJIa TI0 €r0 4acTH, NOKa3aHWs, MMOCTPOCHUE YIJIOB, TPAHCIIOPTHUD,
yroJ (MpsIMOM, TYTION, OCTPBIN, pa3BEPHYTHIN ), YEPTEKHBIN TPEYTOJIBHUK.

IIpumepHvie gppazwvi

S Oyny nepeuncnsaTh neppbie 17 yucen HaTypalbHOTO psijia.

S wmory (rotoB) TMpUBECTH MPUMEPHI JIBY3HAUHBIX (TPEX3HAUYHBIX,
MIECTU3HAYHBIX ) YUCEI.

Ham mpeacrout (HyXHO, ciaemayeT, HEOOXOIWMO) BBIOpaTh €IMHWYHBIN
OTPE30K U OTMETUTh HAa KOOPJIMHATHOM JIy4€ TOUYKHU, KOOPAUHATHI KOTOPHIX ...

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

[Inomane KakIOro TPEYyrojbHUKA paBHA IMIOJOBHHE IUIOIIAJA BCETO
NPSIMOYTOJIbHUKA.

KBagpar — 310 npsiMOYroJIbHUK C paBHBIMUA CTOPOHAMHU.

S mory (xody, rOTOB) MPUBECTH MPUMEPHI MPEAMETOB, KOTOPHIE HMEIOT
dbopMy psAMOYTOJIBHOTO Mapajuiejenunesaa.

S Mory OTBETHTh Ha BOIPOC O TOM, CKOJbKO pEOEp M BEpPUIMH Yy
PSAMOYTOJIBHOTO Mapauieienunesaa.

[IpaBunbHas ApoOb MeHble eauHullbl. HenmpaBuiibHas apoObh OOJbIe WIH
paBHa eMHUILIE.
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S mory (roToB) MPUBECTH MPUMEP YHCIOBOTO BHIPAKEHUS U OOBACHUTH, KaK
HalTH 3HAYEHUE YUCIIOBOIO BBIPAXKCHMUS.

S xouy npuBecTy npuMep OyKBEHHOTO BBIPAKECHHUS.

MBI y3HaIM O TOM, YTO MPOU3BEIACHUEM JIECATUYHON APOOU U HATypaIbHOTO
YlClia Ha3blBAIOT CyMMY CJaraéMblX, KaXJI0€ U3 KOTOPBIX PaBHO 3TOH 1podu, a
KOJIMYECTBO CJIaraéMbIX PaBHO ATOMY HATypaJbHOMY YHCIIY.

C noMOLIbI0O  MHUKPOKAJIBKYJIATOPAa  MOHO  BBINOJHATH  pa3HbIE
apupMeTHYecKre AEHCTBUS: CI0KEHNE, BHIYMTAaHUE, YMHOKEHHE, JIETICHUE.

IIpumepnuvle 66160001

Just  cuéra mnpeaMEeTOB NPUMEHSAIOT HarypalibHble uucia. Jlioboe
HATYpaJIbHOE YHCIIO MOKHO 3aMKCaTh € MOMOIIbI0 aAecatu uudp: ot 0 go 9. Takas
3alMch Yucesl Has3blBaeTcs AecsTuuHoi. [locnenoBaTenbHOCTh BCEX HATYpalbHbBIX
YHCcell — 3TO HaTypaJbHBIN psg. Camoe MajeHbKOE HAaTypajJbHOE YUCIIO — EUHUIIA.
B HatypanpHOM psify Kaxaoe cienytouiee yucio Ha 1 Gosblie npeasiaymiero. B
HATypaJlbHOM psiy He ObIBaeT HauOoJiblllero 4ucia, oH OeckoneueH. udpa 0
O3HauaeT OTCYTCTBHE €IMHHUIl JAHHOIO pa3psija B JECATUYHOW 3alMCU YHUCIA.
[Mudpa 0 cinyxuT 1 A511 0003HAYEHUS YHCIIA «HYIbY». JTO 3HAYUT — «HU OJHOTOM.
Hynb kK HaTypaibHBIM YKCIaM HE OTHOCHT.

Ecmu mnpubaBuTh K HATypalbHOMY WYHCIY €OUHUILY, YTO MOJIYYUTCA
CJIEIyIOLIEE 32 HUM YuCio. Yucna, KOTOpble CKIaIbIBAlOT, HA3BIBAIOT CaraéMbIMU.
Yuciio, noayyarolieecs npu CI0KEHUU ITUX YUCEN, — 3TO CyMMa.

Bripaxxenue, coaepxaiiee OyKBbI, HA3bIBAa€TCS OYKBEHHBIM BBIPAXKEHHEM.
BykBbl TyT MoryT o0o3HayaTh pas3Hble LU(pbl. Uucna, KOTOPHIMU 3aMEHSIOT
OyKBY, Ha3bIBalOT 3HAUEHUSMH 3TOU OYKBBI.

Mpl 3HaeM pa3Hble CBOMCTBA CIIOKEHUSA. Bo-mepBbIX, IpHU NEpPEeCTaHOBKE
cllaraéMblX CyMMa 4YHCEJI HE H3MEHSETCA. JTO CBOWCTBO CIIOKEHHUS Ha3bIBAIOT
EPEMECTUTENbHBIM. BO-BTOPBIX, YTOOBI MPUOABUTH K YHCIY CYMMY JIBYX UHCEN,
MO’KHO CHauaja npudaBuTh neppoe ciaraemoe. IIoToM k rnony4eHHON cyMMe HaJo
npuOaBUTh BTOpPOE  cjaraeMoe. JTO CBOMCTBO  CJOXKEHHUS  HAa3bIBAETCA
coueraTeabHbIM. B-TpeTbux, OT MpudaBieHUs HyJIs YUCIIO HE U3MEHSETCS. 3HAUUT,
eclii MPUOABUTh K HYJIIO KaKOE-HUOYIb YHUCIO, TO MOJIYYUTCS NpHOaBICHHOE
YUCJIO.

[Ipou3sBeneHre IByX YHCENl HE U3MEHSETCA MPU NIEPECTAHOBKE MHOKUTEIEH.
OTO CBOMCTBO YMHOXKEHHUS HA3bIBAIOT TMEPEMECTHTEIbHBIM. UTOOBI YMHOXKHUTH
YHUCJIO HA MPOM3BEIECHUE BYX UMCEJ, MOKHO CHadyalla YMHOXXHTh €r0 Ha NEPBBIN
MHOXUTENb. [I0oTOM MOJyYeHHOE MNPOU3BEICHUE HAA0 YMHOXUTh HAa BTOPOMU
MHOKUTENb. ITO CBOWCTBO YMHO)KEHHS HA3bIBAIOT COUETATENIbHBIM.

Jlenenue — 3TO A€MCTBHE, C MOMOULIBIO KOTOPOIO MO IMPOU3BEIACHUIO U
OJTHOMY W3 MHOYKUTEJIEH HaxoJAT APYyrodl MHOXUTENb. UHUCi0, KOTOpOE EeNsT, —
3TO AenuMoe. Ynceio, Ha KOTOpoe AENAT, — 3TO AeIUTeNb. Pe3ynbrar AeneHus — 3To
yacTHOE. YacTHOE MMOKa3bIBAET, BO CKOJIBKO pa3 JAEIMMOE OOJbIle, YEM JEIIUTENb.
Hu 01HO umnCIl0 HENb3sl 1EAUTh HA HYJIb.
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C momonipto npoOeit MOXHO 3amucaTh pe3yjbTaT JENICHUs ABYX JIIOOBIX
HaTypalbHbIX 4uced. Eciau JiefieHre BBINOIHSAETCS HAIENO, TO YaCTHOE SBISIETCA
HaTypaJbHBIM YHCIOM. Eciu Hameno pasaenuTh HeIb3sl, TO YacTHOE — 3TO
JTPOOHOE YHCITIO.

CwMmelianHast 3alKch YKUCIia — 3TO TaKasl 3alHUCh, KOTOPask COAEPKUT LENIYIO U
IpoOHYI0 YacTH. {7l KpaTKOCTU BMECTO «YHMCJIO B CMEIIAHHOW 3alKCH» TOBOPAT
Tak: «cMmemnaHHoe 4uciion. CMENIaHHOE€ YHUCIO MOXKHO TMPEICTaBUTh B BHJIC
HEeMPaBWIHLHOUN ApOoOH.

UtoOBI MpeCcTaBUTh CMEIIIAHHOE YUCJIO B BUJI€ HEMPABWIHHOM JpoOU, HAIO
BBITIOJTHUTD CJEAYIOIUE JACHCTBUS. BO-NIEpBBIX, YMHOXKHUTH €ro LEIyl 4acTh Ha
3HaMeHaTeNb APOOHOM YacTH. BO-BTOPHIX, K MOJYy4EHHOMY MPOU3BEIACHUIO HA0
MpUOABUTH YUCIUTENHh IPOOHON YacTu. B-TpeThbux, HaJ0 3amucaTh MOTYYEHHYIO
CyMMY YHCIIUTEIEM JApOoOH, a 3HAaMEHaTelh JPOOHON YacTH HY>XHO OCTaBUTh 0e€3
WU3MEHEHHS.

UToObl yMHOXHUTH JACCATHYHYIO JpOOb Ha HATypallbHOE 4YHUCIO, HAJI0
BBITIOJIHUTD CJIEAYIONIME ACHCTBHS. BOo-NEepBbIX, YMHOXKUTh €€ Ha 3TO YUCIO, HE
oOpailiass BHUMaHUs Ha 3amnsTyi0. Bo-BTOPBIX, HAJ0 B MOJTYUYEHHOM MPOU3BEACHUN
OTJEJIUTh 3aMSITON CTOJILKO LU(P CHpaBa, CKOJBKO HX OTACICHO 3arsTol B
JnecATUYHON Apoou. UToObI YMHOXKHUTH AeCATUUHYIO ApoOs Ha 10, 100, 1000 u Tak
Janee, HaJlo B 3TOU IpOoOM MEPEHECTH 3alsITyI0 Ha CTOJIbKO IU(dp BIPaBO, CKOJIBKO
HYyJIEH CTOUT B MHOXHUTEJIE MOCIIE €ANHUIIBI.

JIns u3MepeHus mioniageil mojb3yroTcs TaKUMU €AUHULIAMU: KBaJIPAaTHBIM
MUWUTUMETPOM,  KBAAPATHBIM  CAaHTUMETPOM,  KBAJAPATHBIM  JICLIUMETPOM,
KBaJIpaTHBIM KwioMeTpoM. Hampumep, KBaapaTHbIE MeETp — 3TO IUIOIIAJb
KBaJpaTa CO CTOpPOHOW 1 MeTp, a KBaApaTHbIM MUUIMMETP — 3TO IUIOLIAJb
KBaJpaTa co cTopoHoM 1 mwmmmmerp. I[lnomanu moneil U3MepsIOT B reKTapax.
['exTap — 3710 momaae kBaapara co ctoporoit 100 metpos. Ilnomaau HeOOMBIIMX
Y4aCTKOB 3€MJIM U3MEPSIOT B apax. Ap (CoTka) — IUIoaab KBajpara co CTOPOHOU
10 meTpoB.

MaremaTuka
7 KUIIACC
(2-ii rog o0yuenus Ha yposue O00) °
Apudmeruka.

HartypaabHble uncia.

JlenuTenn W KpaTHble HaTypalibHOro uyucia. HauOonpmmii oOmmii
nenutens. Haumensinee obmiee kpatHoe. [IpusHaku nenmuMocty Ha 2, Ha 3, Ha 5,
Ha 9, Ha 10.

[Ipoctele u cocrtaBHble 4Yucha. Pa3noxkeHue 4ucenl Ha MNPOCThIE
MHOXHUTEIH.

Pemenne TekcToBBIX 33124 apu(METUYECKUMHE CTIOCOOAMH.

Apodmu.

¢ Coxpanserca cojepkaHue M 00BbEM MaTepHana, MpeacTapicHHoro B mpumepHoil OOIl — aig BTOpOro roga
o0yuenus Ha ypoHe O0O.
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OO0bikHOBeHHBIE MpoOu. OCHOBHOE CBOWCTBO aApodu. CokpamieHue apooei.
Haxoxnaenune npobu ot uymcna. HaxoxneHue umcna Mo 3HAYEHUIO €ro JpoOH.
[IpaBunbHBIC U HETIPAaBWIbHBIE Apoou. CMEIIaHHBIC YUCIIA.

CpaBHeHHe  OOBIKHOBEHHBIX  JOpoOeil M CMEIIAaHHBIX  YHCElL
Apudmernueckue AEUCTBUS C OOBIKHOBEHHBIMU JAPOOSIMH W CMEIIaHHBIMU
YUCJIAMH.

[IpencraBienne JecITUYHOM JpoOW B BHUAEC OOBIKHOBEHHOW JpoOu u
OOBIKHOBEHHOW B BHJIC JIECSITUYHOW. beckoHEUHbIE MEPUOIUYECKUE TECATHUUHbBIC
npobu. [lecatuunoe npubanxeHne 0OLIKHOBEHHOM Ipo0OH.

OtHowienue. IlpoueHTHOEe OTHOUIEHWE ABYX uucen. JleneHue uwucia B
JTAHHOM OTHOIIEHUH. Macira0.

[Tpomoprusi. OcHOBHOE cBoMCTBO Tpomopiuu. Ilpsimas u  oOpartHas
MPONOPLIMOHAIIBHBIE 3aBUCHMOCTH.

Pemenne TekcTOBBIX 33724 apu(METUUECKUMH CIIOCOOaMHU.

PanuoHajabHbIE 4HcJIA.

[TonoxxuTenbHbIE, OTpULIATENIbHBIEC Ynciia U yucio 0.

[IpoTuBoOnoONOXHBIE UKcia. Moaynb yncha.

[lensie umncna. PanmonansHblie yncia. CpaBHEHHE PalMOHAIBHBIX YHCEIL.
Apudmernueckue ASUCTBUS ¢ palMOHAIbHBIMU ynciaaMu. CBOMCTBA CIOXEHUS U
YMHOEHUSI pAlIMOHAIBHBIX YUCET.

Koopaunartnas npsimas. KoopauHatHas II0CKOCTb.

Beanunnbl. 3aBMCHMOCTH MEKIY BeJTUHYUHAMMU.

Enunune! 1auHe, m101aa4, 00bemMa, Macchbl, BDEMEHHU, CKOPOCTH.

[Ipumepbl  3aBUCMMOCTEM  MEXAy  BeluunHamu.  lIpencraBieHue
3aBUCUMOCTEH B Buje popMyia. Beruuciaenus mo popmynam.

Yucaosble 1 OyKBeHHbIE BbIPAKeHHUs. Y PABHCHUS.

UYucnoBble BbIpaXKeHUS. 3HAYEHHE YHCIOBOTO BbIpakeHusa. I[lopsmox
JEUCTBUN B YHCIIOBBIX BhIpOXKEHUSIX. byKkBeHHbIE BhIpaxeHusi. PackpbiTe CKOOOK.
[TonoGHbIe cnaraembie, IPUBEICHUE TTOJIOOHBIX cilaraeMbiX. GOpMYIIbL.

VYpaBuenus. Kopenb ypaBHeHusi. (OCHOBHBIE CBOWCTBA ypaBHEHUI.
Pemenre TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JJIeMeHThI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHbIE 3a/1a4H.

[IpencraBnenre MaHHBIX B BUJE TaOMWI[, KPYTOBBIX M CTOJOYATHIX
auarpamm, rpa@ukos.

Cpennee apudmerndeckoe. CpenHee 3HAUCHUE BETUYUHBI.
CnydaitHoe coObiTHe. JlocToBepHOE W HEBO3MOXKHOE  COOBITHS.
BeposiTHOCTh citydaitHOro coObiTus. Penienne KoMOMHATOPHBIX 3a/1a4.
I'eomerpuyeckue purypsoi. U3MepeHus reoMeTpu4eCKUX BeJIMYUH.
Oxkpy>xHOCTb U KpyT. JlmnHa okpyxHOCTU. YHcTo 7.

[Tnomane kpyra. Ocb cuMMeTpUn UTYPBI.

Harnsanele mpenactaBieHuss O MPOCTPAHCTBEHHBIX (DUTypax: MHUpaMUIA,
UUIMHAD, KOHYC, map, cdepa. [Ipumepsl pazBepTOK MHOTOTPAHHUKOB, LUJIUHAPA,
konyca. [lonsrue u cBoiicTBa oObema.
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B3auMHoe pacnosiokeHue AByX OpsMbIX. [leprnieHauKyIspHbIE MNpsSMBbIE.
[TapannensHple OpsIMBIE.

OceBas 1 LEHTpaIbHAasi CAMMETPHHU.

MaremaTuka B HCTOPUYECKOM Pa3BUTHH.

Pumckas cucrema cuncneHus. [lO3MIMOHHBIE CHUCTEMBI CUHCIICHUS.
O6o3Hauenue nudp B pesueit Pycu. Ctapunnbie Mephl JyIMHBL. BBenenue metpa
Kak eQuHHULBl JIMHBL. Metpuueckas cucrteMa mep B Poccuu, B EBporne. Mcropus
dbopmupoBaHUsl MaTeMaTHYeCKUX CUMBOJIOB. IpoOu B Bapuione, Erunte, Pume,
Ha Pycu. OTKpbITHE AECATUYHBIX ApoOeit. Mup npocTsix yucen. 30JI0TOE CEeUEHHUE.
Yucno nyne. [losBineHne oTpuLiaTeIbHbIX YUCEN.

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

Ilpumepnoie 6uovl OeamerbHOCMU 00YUAIOUWLUXCA:

— 00BbsICHEHHE 3HAYCHHS TIOHATHH ((HOPMYITUPOBAHUE ONPECICHUN );

— JI0Ka3aTeJIbCTBO U ONPOBEPIKEHHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pellleHne TeKCTOBBIX 3a71a4 apu(PMETHUECKUMU CIIOCO0aMU;

— (hopMmynupoBaHHe MPaBUII (B paMKax U3yYEHHOTO);

— ureHue (opdodNMMUECKH M TPAMMATHYECKH BEPHOE) MAaTeMaTUYECKHX
3aIncem;

— aHanmM3 TeKcTa 3a1auyd, MepedopMyIUpPOBKa YCIOBHUS, H3BICUEHUE
HE00X0AMMOW MH(pOpMaALMU, MOJIETUPOBAHUE YCIOBUS NIPHU MOMOIIM BU3YalbHBIX
onop (cxeM, pUCYHKOB, peaJIbHbIX [IPEAMETOB);

— OCTPOEHUE JIOTHYECKUX LIENOYEK PACCYKICHUM;

— KpUTHYECKas OIEHKa M OOOCHOBAHHME IMOJYYEHHOTO  OTBETA,
OCYILECTBIJIEHUE CAMOKOHTPOJIS;

— IPOBEJICHUE HECIOXKHBIX UCCIEN0BAHNN — B paMKaxX M3y4YEHHOIO (B T.4. €
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

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

IIpuMepHas TeMaTH4eCKasi 1 TEPMUHOJTOTHYCCKAS JTEKCHUKA

Ilpumepnuie croea u cnogocouemanus

Hemurenmn wm kpatHble. OOBIKHOBEHHbIE ApoOu. IIpu3Haku aeIuMOCTH.
Jlenutenp HaATypalbHOTO YHCJIA, KPAaTHOE HATypPaJbHOIO YHUCIA, OCTaToOK,
JEIUMOCTh, TPOCTBIE W COCTaBHbIE 4YHCIA. Pa3nokeHHWe Ha MHOXKUTENH,
pasoKeHWe Ha TPOCThIE MHOXKHUTENH, OOIMUN JeIUTeNb, HAUOONBIIHA OOIITHiIA
JEIUTENIb HATypalbHbIX 4YHCEl. B3auMHO mNOpOCThIE 4YHUCIIA, HaWMEHbIIEE
HaTypaJbHOE YHCJIO, HauUMEHbIIee OoOlee KpaTHOE HATYpPaJbHBIX YHCEIL.
Yucnurensb, 3HaMEHATENb, OCHOBHOE CBOMCTBO JpOoOH, paBEeHCTBO ApoOeH, paBHas
Ipo0b, AEJIeHUe YMCIUTENsT U 3HAMEHATeNs, COKpalleHue IpoOu, HecoOKpaTumas
Ipo0b, HAMOONBIINUKA OOLIUHN IETUTENb YUCIUTENS U 3HameHaTesns. [1apsl B3auMHO
npoctbix yucen. OOmMHA  3HAMEHATENb, JIONOJIHUTEIbHbIE  MHOMXHUTEINH,
HAaUMEHBIIMKA OOIIMI 3HaMeHaTeNlb, HAaUMEHbIIee 00IlIee KpaTHOE 3HAMEHATEels.
Hecsatuunas apoOb. CpaBHEHHE, CIOXKE€HHE M BbluMTaHue Apodeil. CpaBHeHHe
Ipobeil ¢ ONMHAKOBBIMHM YHMCIUTENIIMA M pPa3HbIMU 3HaMeHareasiMu. JpoOu c
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pa3HbIMM 3HaMeHatelsiMu. HaxokneHue 3HaueHUsl BBIpAKECHUS. 3ajJayud  Ha
ClIOXKeHHWe U BbuHMTaHWe npoOeii. Cwmemannple uwcia. [lepemectutenpHOE
CBOWCTBO CJIOKEHHS, COYETATEIbHOE CBOWCTBO CJOKEHHS, CIOXKEHHE LEIbIX
YyacTel, CJIOXKEeHHE APOOHBIX dYacTed, APOOHBIE YacTH, HEMpaBUJIbHAS APOOb,
YUCJIOBbIE  BBIPAKEHMS, YIPOIICHUE YHUCIOBBIX BBIPAKEHHM, OyKBEHHbIC
BBIPQKEHHUSI, YIPOILIEHUE OYKBEHHBIX BBIPAKEHHUU. YpPAaBHEHHSI CO CMEIIAHHBIMU
yuciaaMu. Teopus uducesl. YMHOXHUTh JpoOb Ha HATypajlbHOE YHUCIIO, YMHOXHUTh
npoOb Ha ApoOb. IlpouwsBeneHue yuCIUTENCH, MPOU3BEAECHUE 3HAMEHaTeseH.
Haxoxpaenue apobu ot yucia, yMHOXKUTH JpoOb Ha uucio. [Iponentsl. CBoiicTBa
YMHOXEHUSI, paclpeeIuTeIbHOe CBONCTBO yMHOXeHHUsA. CBONCTBA YMHOMEHUSI
OTHOCHUTEIBHO CI0KeHHUs. B3ammHo oOparHble umcia. Jlenenune apodu Ha ApOOE.
Uucno obpatHoe nenutento. JleneHue CMENMIaHHOTO YHWCia Ha JpoOb, JelIeHHUE
cMeniaHHbIX JipoOeii. [IpaBuiio HaXOXIEHUS YMCA MO0 JAHHOMY 3HAYEHUIO €ro
npobu. Yucnurens ApoOHOTO BHIPAKEHUS, 3HAMEHATENb JPOOHOTO BBIPAKEHMS,
yOpoIieHue JApoOHOro BbIpakeHHs. AureOpanueckue npoOu. YucioBsie u
OykBeHHbIE BbIpakeHus. YacTtHoe aByx uucen. [lpomopumu, KpailHuE 4YJIEHBI
MPOTIOPIIUY, CPETHUE YJICHBI TIPOTIOPIIUU, BEPHBIC MPOMOPIIMU, OCHOBHOE CBOMCTBO
MPOTIOPLIMY, TEPECTAHOBKA YJICHOB MPOIMOPIIUU, HEU3BECTHBIA YJIEH MPOMOPIIUH.
[IpsiMo mpomnopIMOHaIbHBIE BEIMUUHBI, 0OPATHO MPOMOPIHUOHATBLHBIC BEJTUYHHBI.
Maciitad kapThl, OTHOIICHHE JJIMHBI OTpe3Ka Ha KapTe K JJMHE OTpe3Ka Ha
MECTHOCTH, JJIMHA OKPYKHOCTH, IJIONIaJb Kpyra, map, paauyc liapa, JdaMeTp
miapa, cdepa.

IIpumepnvie ghpazvi

[Toxaxxu (HanuIIM, HA30BU, HAYEPTH ...); s (OH) HamMcan (HaYepTHII, PN,
cZeal BEIYUCIICHUS. . . ).

JIto6oe HaTypalbHOE YUCIIO UMEET OECKOHEUHO MHOTO KPATHBIX.

Ecnu 3anuch HaTypanbHOTO 4mclia okaHuuMBaeTcs 1udpoit 0, To 3To 4ncio
nenutcst 0e3 ocratka Ha 10. Ecnu 3amuch HaTypalibHOTO 4YKClIa OKAHYMBAETCA
npyroit mudpoi, To oHO He aenuTcs 6e3 octarka Ha 10. OcTaTok B 3TOM ciydae
paBeH mocienHen nmudpe Jrca.

CoxkparieHueM ApoOW HA3BIBAIOT ACIICHUE YUCIIUTENS U 3HAMEHATEIS Ha UX
oOmTuil TeNMUTEh, OTIUYHBINA OT CTUHUIIHIL.

S wayumics(ack) CcpaBHUBaTh, CKJIaAbIBaTh W BBIYUTATh JPOOM C
OJIMHAKOBBIMH 3HAMEHATEIISIMHU.

Korga s ymnoxan(a) apoOb Ha HaTypallbHOE YHMCIIO, YTO CHAadalla Ha 3TO
YUCIIO 1 yMHOXUJI(a) €€ YuciauTeNb. 3HaMeHATENb sl ocTaBmwiI(a) 03 H3MEHEHHUS.

YacTHoe ABYX uMCeNl Ha3bIBAIOT OTHOILIEHHWEM JTHX uucesl. OTHOLIeHuE
MOKAa3bIBAE€T, BO CKOJBKO MEPBOE YUCIO OOJBIIET0 BTOPOTO WIM KaKyl 4acTb
NEePBOE YMCIIO COCTABISET OT BTOPOTO.

Mpbl Hanuid mnpaBwia pa3MeIIeHHUs] 4YHMCeNl B TOJYKpyrax M BCTaBWIH
HEJIOCTAIONINE YHCTIA.

JpoOGHBIM BBIpaR)KEHHEM HAa3bIBAIOT YACTHOE JIBYX YMCEJ WU BBIPAXKEHUH, B
KOTOPOM 3HAK JEJIeHUsI 0003HAYEH YEPTOM.
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Uucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIbHBIMH.

Uucna co 3HAKOM «—» Ha3bIBAIOT OTPUIATEIbHBIMHU.

[TonoxuTenbHOE HATPABIECHUE OTMEUAIOT CTPEIIKOIA.

KoopaunatHoit mnpsMoil Ha3pIBalOT MNPsSMYI0 C BBIOpaHHBIMH Ha HeEH
Ha4yaJjoM OTCUETA, EAMHUYHBIM OTPE3KOM U HAITPABIICHUEM.

Uucno, mNOKa3pIBAKOIIEE IIOJOKEHUE TOYKA HA MPSIMOM, Ha3bIBAIOT
KOOPJAMHATON 3TOU TOYKH.

[IpOoTHBOIOIOKHBIMU YHUCIIAMH HA3bIBAIOT JIBA YMCJIA, OTIIMYAIOIIUECS JIPYT
OT JIpyra TOJIbKO 3HaKaMH.

[lenbiMU yucIaMy Ha3bIBAIOT HATypajbHbIE YKCIA, MPOTUBOIOIOXKHBIC UM
yucna u 0.

UToOBl CIIOKHUTH JBAa OTPUIIATEIBHBIX YWCIA CHAYalla HAJ0 CIIOXHUTh HX
MOJyJIH. 3aTE€M HAJI0 TOCTABUTh NEPE MOJTYUEHHBIM YHCIOM 3HAK «—».

UToOBI CIIOKUTH JIBA YKCIIA C PA3HBIMU 3HAKAMU, HAJI0 CHavYasa u3 OOJIBIIETro
MOJYJISI CllaraéMbIX BBIUECTh MEHBIIMKA. 3aTeéM HAAO0 IOCTaBUTh MEpPEN
MOJIYYEeHHBIM YHCJIOM 3HAK TOTO CJIAraeMoT0, MOJIyJIb KOTOPOTO OOJIbIIIE.

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

KopHu ypaBHEeHHMsI HE U3MEHSAIOTCSA, €CJIM KakKoe-HUOyAb cllaraeMoe
MEPEHECTH U3 OJIHOM YaCTH YPAaBHEHUS B JIPYTYI0, U3MEHUB MIPU ITOM €T0 3HaK.

JIBe mpsimMble, 00pa3yrolde Mpu MEPEYUCICHUN TMPSIMBIC YTIIbl, HA3bIBAIOT
MEePICHIUKYJISIPHBIMH.

IIpumepHvie 661600061

Kaxnoe 4ucino MOXHO NPEACTAaBUTh B BHUJIE CYMMBI IOJHBIX AECATKOB U
enuuuil. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak MOJHBIE JECITKU
JEJATCA Ha 5, TO U BCE UMCIO JENMUTCA HA S5 JIMIIb B TOM Cilydae, Koraa Ha 3
JETUTCA YUCJIO €AUHUIl. JTO BO3MOXKHO TOJIBKO TOTAa, KOTAA B pa3psiie €OUHUIL
crout 1udpa 0 v 5.

S y3nHan(a) o TOM, YTO €CJIM 3aMKMCh HATypaJbHOIO YHCIA OKAHYMBACTCS
mudporr 0, To 3TO uMcno nenutcs 6e3 octatka Ha 5. Ho ecnm 3ammuch uumcna
OKaHYMBAETCsA JApyrod 1mdpoi, TOo dmMciIo Oe3 ocTaTka Ha S5 pa3aenuTh
HEBO3MOXHO.

A 3nHato (y3Han(a), 3amoMHwWwiI(a), Bblydmsi(a), MOBTOPSIO), Kak HAUTH
HanOOJBITUN OOIIMI eTUTENh HATypalbHbIX Yucen. CHauanga pas3iioKWTh WX Ha
MPOCThIe MHOXKUTEIU. [I0TOM U3 MHOXKUTENEH, BXOJAIINX B PA3IOAKEHUE OJTHOTO
U3 TUX YHKCEJI, BRBIUYEPKHYTh T€, KOTOPbIE HE BXOJAT B PA3JI0KEHUE JIPYTUX YHCEN.
[Tocne 3Toro Hy>kHO HANTH TPOU3BENCHUE OCTABIINXCS MHOKHUTEIICH.

A nons(a), 4T0 HaUOOIBIIIEE YUCIIO, HA KOTOPOE MOYKHO COKPAaTUTh JIpoOb,
— 3TO HauOOJIbIINK OOLIMI JENUTEINb €€ YUCIUTENS U 3HAMEHATEIIS.

S 3Har0, 4TO JUIsl CpaBHEHMS (CIOXKEHMSI, BBIYUTAHUsS) APOOE ¢ pa3HbIMU
3HAMEHATEIIMU HAaJO0 BBINOJHUTh crleAyromue AeictBusa. CHadana HYKHO
MPUBECTU JaHHbIE JPOOM K HaMMEHbllleMy oOleMy 3HaMeHartemto. [loToM HyXkHO
CPaBHUTH (CJIOKUTh, BIYECTH) MOTYUYECHHBIE JPOOH.
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S 3naw (mons(a), mpourTasi(a), 3amuIly BBIBOJL O TOM), YTO HAdalio
orcuéTa, WM HaAyajgo KoopauHaT, — Touka O wuzoOpaxkaer Hyab. Yucno 0 He
SABJSIETCSI HU  TOJIOKUTENbHBIM, HHM  OTpuuareiabHbiM. OHO  OTHENSIET
MOJIOKUTENBHBIE YUCIIA OT OTPULIATEIbHBIX.

C xoopauHATHON MNpSMOM MBI BCTpEeYaeMCs Ha ypoKaxX HCTOPHH, KOraa
pabotaeMm ¢ «ieHToi BpemeHw». lllkana ¢ MoJOKUTENbHBIMU U OTPULIATEIbHBIMU
YUCJIAMH U HYJIEM €CTh Y TEPMOMETPOB.

MpbI npuITM K BBIBOAY O TOM, YTO ISl Ka)KJIOTO YUCHA €CTh TOJIBKO OJTHO
POTHUBOIOIOKHOE eMy Yucio. Yucno 0 mpOTUBOIIOIOAKHO CaMOMy cebe.

A 3anumcain(a), 4TO0 MOJYJb YUCIIa HE MOXET OBbITh OTpUIATEIbHBIM. Jljist
MOJIOKUTENIBHOIO 4YMCJIa M Ui HyJsd OH paBeH camomy uucay. Jlos
OTPULIATEIBHOIO YKCIIa OH PABEH MPOTUBOMNOJIOKHOMY yuciy. [IpoTBONOIOXKHbBIE
4yuciaa UMEIOT paBHbIE MOAYJU: [—a] = [a]

S BemonHwi(a) 3ananue. [Ipu BBIMOMHEHUH 3aaHus s paccykaai(a) Tak:
4YTOOBl pa3/ieNTh OTPULATEIIBHOE YHUCIO Ha OTPHUIATENbHOE, Hal0 pa3JeiuTh
MOJYJIb AEJIMMOIO HA MOYJIb IEJIUTENS.

Sl noMHIO, 4TO TpHU JEJIEHUU HYJs Ha JI000O€ YHUCIO, HE PABHOE HYIIIO,
nosy4yaeTcsi HyJib. Ha HyJIb 1enuTh Helb3sl.

A peummn(a) npumep. [lpu pemennn s paccyxnan(a) Tak: €ClIU BbIpAXKEHUE
ABJIIETCS] MPOU3BEICHUEM YHMCIA U OJHOW WJIM HECKOJbKHX OYKB, TO 3TO YHUCIO
Ha3bIBAIOT YUCIOBBIM KO3(P(ULIMEHTOM, WIH MMPOCTO KOADPHUIIUEHTOM.

AJITEBPA
8 KUIIACC
(3-ii rox o0y4yenus Ha yposue O00)’
BobipaskeHus1, TOK1eCTBA, YyDABHEHUSA
BelpaxxeHnuss. UwucCIIOBbIE BBIPQXEHUS W BBIPAKEHHUS C IEPEMEHHBIMU.
[Ipocreiime nmpeoOpa3oBaHUs BBIpAKEHUI. YpaBHEHHE C OJHUM HEU3BECTHBIM U
€ro KOpEHb, JIMHEWHOE YypaBHEHHE. PemeHwe 3amad METOJOM YpPaBHEHHI.
CratrucTryeckue XapaKTepUCTHKH.
DyHKIMHA
OyHkuuu U ux rpapukd. JluneiHas ¢ynkuus. JluneliHas QyHKuus U ee
rpaduk. CrocoOwl 3amanus (yHkuuu. B3aumHoe pacnosnoxeHue TrpaduKoB
JMHENUHBIX (QYHKIIMMA.
CreneHb ¢ HATYpPaJIbHBIM MOKa3aTeJIeM
CreneHb ¢ HaTypajbHBIM IOKazaTeaeM U €€ cBoiicTBa. OmHowieH. DyHKINUU
y=x2, y=x3, 1 UX rpaQuKu.

MHoOro4,eHbl
Mmuorounesn.  CroxxeHue, BbIYMTAHHME W yYMHOXXEHHE  MHOTOYJICHOB.
[Ipou3Benenre OAHOYIEHA W MHOTOWIECHA. PasnoxeHue MHoOrousjgeHa Ha
MHO>KHUTEIIH.

DopMyJIbl COKPALLEHHOI0 YMHOKEHUSA

7 Coxpansercs cojepaHve U 00bEM Marepuaia, npeicraBieHHoro B npumepHoil OOIl — s TpeTbero roga
o0yuenns Ha ypoHe O0O.



35

®opmynnl (atb)’=a’t2ab+b?, (atb)’=a’+3a’b+3ab’*tb’, a> — b?> = (a-b)(ath),
a*tb’=(atb)( a’tab+b?). Ilpumenenne GOpMy] COKPAIIEHHOTO YMHOXEHHS K
pa3ioXKeHUIo Ha MHOXKHUTENHU. [IpeoOpazoBaHue LETBIX BIPAKECHUIA.
CucreMbl JINHEHHBIX YPABHECHUH

Jlunelinple ypaBHEHUS ¢ IByMs IEPEMEHHBIMU U UX CUCTEMBI. Pellienue cucreM
JBYX JHMHEHHBIX ypaBHEHUW C ABYMs NEepeMeHHbIMHU. Pelienue 3amay MeToAoM
COCTaBJICHUS CUCTEM YPaBHEHUH.
IHoBTOpenue. Pemienue 3aaay.

3aKkperuieHre 3HaHWN, YMEHUN W HAaBBIKOB, IMOJYYEHHBIX Ha YpOKaX MO JaHHBIM
TeMaM (Kypc ajredpsl 7 Kiiacca).

Ilpumepnsie 6uovl dessmenbHOCHU 00YHAIOUIUXCA:

— 00BsICHEHNE 3HAYCHHS TIOHATH ((HOPMYITUPOBAHUE ONIPECICHUN );

— JI0Ka3aTeJIbCTBO U ONMPOBEPKEHUE C TOMOILIBI0 KOHTPIIPUMEPOB;

— pellleHne TeKCTOBBIX 3a7]a4 apu(PMETHUECKIMHU CII0CO0aMUu;

— (hopMmynupoBaHKE MPaBUII (B paMKax U3yYEHHOTO);

— ureHue (ophodMUUECKH M TPAMMATHUUECKH BEPHOE) MaTeMaTUYECKHUX
3aIMCeH;

— aHanM3 TeKCTa 3ajayd, mnepeGopMyIHUpOBKAa YCIOBHUS, HW3BICUCHHUE
HE0O0X0uMON WH(GOPMAIIMK, MOJEIUPOBAHKUE YCIOBUS MIPU MOMOIIN BU3yaJIbHBIX
orop (CXeM, PUCYHKOB, peajbHBIX MMPEAMETOB);

— TIOCTPOEHUE JIOTUYECKUX LIETIOUEK PACCYKICHHIA;

— KpUTHYecKass OIeHKa # OOOCHOBaHME IMOJYYEHHOTO OTBETa,
OCYIIIECTBIIEHUE CAMOKOHTPOJIS;

— MPOBEJICHNUE HECIOXKHBIX UCCIEI0BAHUNA — B paMKaX M3y4YEHHOTO (B T.4. C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— 10100p M IPUBEJIEHUE IPUMEPOB C OMOPOI Ha COLUAIBHO-OBITOBOM OTIBIT.
U np.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHvie cnosa u crosocouemanus

Aunrebpandeckuii crnoco0 peleHusl 3ajnad, OyKBEHHas 3alucCh CBOMNCTB
JEUCTBUN HAJ YWCIaMH, BBIUMCICHUS C PalMOHATBHBIMA YHUCIAMH, TpaQuKH,
IpoOb, KOMOWHATOPHBIE 33Jaud, KOOPAMHATHI, KOPHU YPaBHEHHs, MHOTOUYJICHBI,
MHO>KECTBa TOYEK Ha KOOPAMHATHOM TUIOCKOCTH, MHOXXECTBa TOYEK Ha
KOOpAMHATHOM  mpsiMoii, oOpaTHass  MPOMOPLUOHAIBHOCTb,  OJHOWIEHBI,
NIepeCcTaHOBKH, MpeoOpa3oBaHue OyKBEHHBIX BBIPAXCHHM, MPUBEACHNUE O J00HBIX
CllaraeéMbIX, TPOM3BEJACHHE W YaCTHOE CTENeHeW, TPOIEHTHI, MpsMas
IPOMOPIMOHAIBHOCTh, PACKPBITHE CKOOOK, pacCTOSHUE MEXIy TOYKaMU
KOOPJIMHATHOM TPsIMOM, pelieHue 3aJad C TMOMOUIbI0 YpaBHEHUMH, CBOMCTBa
CTENEHU C HATypaJIbHbIM IOKa3aTejeM, CJIOKEHHE U BBIUMTAHHWE MHOTOUJICHOB,
CpaBHEHHUE JIpo0Oel, CTATUCTHUYECKHE XapaKTEPUCTHKHU, CTENEHb C HATYypaJbHBIM
MOKa3aTesieM, CTENEeHb CTETEeHH, MMPOU3BENCHUS U APOOH, YMHOKEHHE OJTHOUJICHA
(MHOTOYJIEHA) HA MHOTOWICH, ypaBHeHUE, (hOpMYJIbl KBaJpaTa CyMMbI M KBaJipaTa
Pa3HOCTH.
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Ipumepuvie ghpa3zvl

MBI BRISICHIIIH, KaKHE BETUIMHBI HA3bIBAIOT MPSIMO MPOTIOPIIMOHATBHBIMU.

S MOTy IPUBECTH MPUMEPHI MPSIMO MTPOTIOPITUOHAIBHBIX BEJIMYKH.

Msb1  chaenanmu  3anmch 00mIe (HOpMySBI  MPSAMO  TPOMOPIIMOHATHHOM
3aBUCUMOCTH.

A  wmory  (3arpyaHsiock)  cpOpMYJHMpPOBAaTH  CBOMCTBO  MPSIMO
MPOTIOPITMOHAIIBHBIX BEIMYHH.

S npusen(a) mpumep NPONMOPHMM M Ha3Baja €€ KpallHUE W CpeaHue
BEJTUYMHBI.

MpbI HaxXOIWIM TUIOIIAh TPSIMOYTOJNBHUKA. {151 3TOrO0 MBI M3MEPHIIU €ro
CTOPOHBI, & TOTOM NIEPEMHOKUITU TIOJTYYUBIIIHECS YUCTIA.

Ha pucynke mbl Buaum rpaduk GyHkmuu y=rx. Ham HYXHO TOCTpPOHTH
rpaduk, cumMmMmeTpuuHbid ganHoMy ocu Oy. Ham mpencrout 3amucath Gopmyinon
byHKMI0 rpaduka, KOTOPIM Mbl TOCTPOUM.

Mp1 Oyzaem pemiaTh CUCTEMY YPaBHEHUIN CITIOCOOOM TO/ICTAaHOBKH.

Ms1 3HaeM, 4TO cCymMma JABYX ApoOei, 3HaMEHATelIeM KOTOPBIX SIBIISCTCS

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

YUCIIUTENN dTUX JIPOOEH.

S coctaBuii(a) IO PUCYHKY CUCTEMY YPABHEHUH.

IIpumepnvie 66160001

Anrebpa TecHO cBsizaHa ¢ apudmeTrKoil. OHa BO3HUKIIA B IPeBHUE BPEMEHA
B pe3yJIbTaTe MOMCKOB OOLIMX CXEM PELICHUS MOXOXKHUX apu(PMETHUECKUX 3ajady.
Ecte nBa crnocoba 3amucu ApoOHBIX uyMcen. VX MOXHO 3amMchIBaTh B BHUJE
JECATUYHBIX U B BUJE OOBIKHOBEHHBIX ApOOEH. 3HAUNUT, HY’)KHO YMETh CPaBHHUBATH
Yyucia, 3amucaHHble B J000M u3 3tux (Qopm. HyXHO yMmeTh MNpPOBOJIUTH
BBIYHCIICHHUSI, €CTTU CPEU YKCEell, C KOTOPHIMHU HA/0 BBIMOJHUTH apU(PMETUUECKUE
JEeUCTBUS, €CTh UM OOBIKHOBEHHBIC, M JAecsATUYHBIE apoOu. C MOHSITHEM JIpoOu
CBS3aHO MOHATHE MpolieHTa. UTOOkI peliarh 3a7a4i Ha MPOLIEHTHI, HaZ0 CBOOOIHO
NepPeXOaUTh OT ApOoOel K MPOLIEHTaM U HA00OPOT — OT MPOIIEHTOB K APOOSIM.

Cpennee apuMeTHdYeCcKoe psijia YUCel — 3TO YACTHOE OT JIEJICHUSI CyMMBbI
ATUX YUCE Ha UX KOJIMYECTBO.

Mopna — 3TO 4uciO psaa, KOTOPOE BCTPEYAETCA B 3TOM Psly Yallle BCETO
(manbosee 4acro).

Pasmax — 3TO OAMH M3 CTAaTUCTUYECKUX II0KA3aTelIed pas3iinuus, WIH
pa3zbpoca. ITO pa3HOCTb MEXy HauOOJBIINM U HAUMEHBIIUM 3HAUYEHUSMHU psiia
JTAHHBIX.

dopMyna monaan NpsMoyrojibHuka — S=ab. OHa BbIpa)kaeT COOTHOIICHHE
MEXAYy IUIOHIaAbl0 S W JJIMHAMU CTOPOH a W b. JIis HaxXOoXAeHUs IUIOIIAIn
OPsIMOYTOJIbBHUKA HAJ0 M3MEPUTh €ro CTOPOHBI M NEPEMHOKUTH IMOITYYUBIINECS
qyucia.

@opMmysla IIyTH pPAaBHOMEPHOTO JBWKEHMSA — s=vt. OHa BbIpa)kaer
3aBUCUMOCTb PACCTOSIHHUS S OT CKOPOCTU JBMJKEHUSI V U BPEMEHH t. DTO TJIaBHOE
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COOTHOILIEHUE MEXKY PACCTOSTHUEM, CKOPOCTBIO U BPEMEHEM JIBH)KEHUS TTO3BOJISIET
10 JIIOOBIM ABYM U3 YKa3aHHBIX BEIMYMH HAWTHU TPETHIO C TIOMOILBIO BHIYMCIICHUH.

B OpiTy Kaxblil yenoBeKk (PakTHUECKH MOJb3yeTcsi (HOpMYJIONH CTOMMOCTU
NOKYNKH. J[7s 3TOro meHa ToBapa yMHOXAeTCsl Ha KOJMWYECTBO KYILJICHHOTO
ToBapa. Hampumep, 1ieHa 0JJHOTO KWJIorpamMma caxapa YMHOKaeTcs Ha KOJIMYECTBO
KYIUIEHHBIX KujiorpaMMoB. Eciin cToumMocTh MoKynku 0603HauuTh OykBoit C, ieHy
ToBapa OyKBOW C, a KOJMYECTBO KYIUIEHHOTO ToBapa OykBoil m, To dopmyiy
CTOMMOCTH TOKYTIKM MOKHO 3amucarh Tak: C=cm.

[Ipu BeIUUCIEHUAX TIO POpPMYJTIaM BMECTO OyKB MOXHO IMOJICTABISATh Pa3HbIC
yrcna. Hampumep, B dopmysne s=vt BpeMs U CKOPOCTh MOTYT MEHAThCA. B
3aBHCHUMOCTH OT 3TOro OyJeT MEHSATbCA paccTosiHue. Takue W3MEeHSIoIuecs
BEJIMYMHBI Ha3bIBAIOT MIEPEMEHHBIMU BeIMYMHAMU. BykBbl B (hopmyrie, KOTOphIMU
OHU 0003HAYEHbI, HA3BIBAIOT IEPEMEHHBIMHU.

JIBe BENMYMHBI Ha3bIBAlOT TNPSAMO MPOMOPLHUOHANBHBIMHU, €CIH IpU
YBEJIMUEHUHU OJIHOM M3 HMX B HECKOJIBKO pa3 JApyras yBEJIMUMBAETCS BO CTOJIBKO
xe pa3. OOpaTHO NPONOPUMOHATBHBIMU HA3bIBAIOT JBE BEJIUYMHBI, IpU
YBEJIMUEHUH OJHOM M3 HUX B HECKOJBKO pa3 Apyras yMEHbBIIAETCS BO CTOJIBKO )K€
pas.

a c a ¢
Ecan otHOmeHnue Z paBHO OTHOIICHHIO E’TO PaBCHCTBO Z:E Ha3bIBAIOT

MIPOTIOPIIUEH.

Korpa 3anmauy pemaror anredpandyeckum crocoOOM, TO YCIOBUE 3aJadyu
MpeXe BCEro MEPEBOAAT Ha s3bIK MaTeMaTuku. [lepBblii miar Takoro neperojaa —
BBEJIICHHE OYKBBI JJII OOO3HAYCHHS KaKOW-TMOO HEW3BECTHOW BENIMYMHBEI. B
pe3yJibTarte MnepeBoja OOBIYHO MOJy4aeTCsi PAaBEHCTBO, cojlepiKailee OyKBy. ITO
PaBEHCTBO HA3bIBAIOT YPAaBHEHHUEM.

AJITEBPA
9 KJIACC?®
(4-i1 rox 00y4yenusi Ha yposHe O0OO0)
PanuonanbHblie apooun
PanmonanpHass apoOb. OCHOBHOE CBOMCTBO JpoOH, COKpallleHHE JpoOeii.
Cymma u pasHocTh Jipobeit. [IpousBeaenue u yactHoe apoodeit. [IpeoOpasoBanue
palMOHANIbHBIX BhIpakeHUuU. OyHKIMSA y = k/x 1 €€ rpaduk.
KBagpatHbie KopHHU
JleucTBUTENBHBIE ~ YHCIIA. [TonsTe 00  uppanUMOHAIBLHOM  YHUCIE.
Apudmernueckuii KBaapaTHbBIH KOPEHb, MPUOIMIKEHHOE 3HAYCHHE KBAJPATHOTO
kopHsi. CBolicTBa apu(MEeTUUECKOTO KBaJApaTHOTO KOpHsS. [IpuMeHeHue cBONCTB
apu(METHYECKOTO  KBajgpaTHoro  KopHs  [IpeoOpa3oBaHusi  BBIpaKEHUH,
coJiepKammx KBaaparHeie Kopau. OyHKIUS y = X U e€ Tpaduk.
KBaaparTHbie ypaBHeHus

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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KBagpatHoe ypaBHeHue u ero KopHM. @DopMysnbl KOpHEM KBaApaTHOIO
ypaBHenusi. Teopema Buera. [IpoOHble panmoHandbHbIE YpaBHEHUA. PelieHue
3a/1a4, IPUBOJAIINX K KBaIPATHBIM U PALlMOHAJIBHBIM YPAaBHEHUSIM.

HepaBencrBa

YuciioBble HEPABEHCTBA U UX CBOMCTBA. [I0UWIEHHOE CII0XKEHUE U YMHOXKEHUE
YUCJIOBBIX HEpPABEHCTB. [IpriMEHEeHHE CBOMCTB HEPABEHCTB K OLICHKE 3HAYEHUS
BbIpakeHus. JIMHEelHOe HEPaBEHCTBO C OJHOW NepeMeHHOW. CHhcTeMa JIMHENHBIX
HEPABEHCTB C OJTHON ITIEPEMEHHOMN.

CreneHb ¢ HeJbIM MOKa3aTeJaeM. JJIeMEHTbl CTATUCTHKH.

CreneHb € LEJIbIM IOKazaTeneM U €€ cBoicTBa. CTaHIAPTHBIM BUJ 4HCIA.
3anuck

NpUOIMKEHHBIX 3HaueHuW. JleWcTBUS Han TPUOIMKEHHBIMH 3HAYCHHSIMHU.
Onementsl crtatuctuku. COOp W TpPyNNUPOBKA CTATUCTHMUECKUX JIAHHBIX.
HarnsgHnoe npeacTaBiaeHrue CTaTUCTHYSCKOM HHPOpMaIuu.

IToBTOpenue. Pemenue 3agaq

3akperieHue 3HaHUW, YMEHUN ¥ HABBIKOB, IIOJIYYEHHBIX HA ypOKax IO JIaHHBIM
TeMaM (Kypc anredpsl 9 kiacca).

Ilpumepnsie 6uodvl deamenbHOCMU 00YUAIOULUXCA:

— 00BsICHEHHE 3HAUYCHUSI MOHATUI ((POPMYTUPOBAHUE ONPEAEICHHN );

— JIOKAa3aTeNbCTBO U OIIPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pelleHre TEKCTOBBIX 3a7a4 apu(pMETUYECKUMU CI0CO0aMHU;

— (opMyIMpPOBAHKE MPABUII (B pAMKaX U3y4YEHHOTIO);

— ureHue (Ooppo3MUYECKH M TPaMMATHYECKH BEPHOE) MaTeMaTHUYECKHX
3amucei;

— aHanu3 TeKCTa 3aJayd, nepe@opMyIUpOBKAa YCIOBUS, W3BICUCHHUE
HeoO0XoquMol MH(pOpMalMy, MOJEIUPOBAHUE YCIOBUS MIPU MOMOIIM BU3yaJIbHBIX
onop (cxeM, pUCYHKOB, peajbHbIX MPEAMETOB);

— MIOCTPOEHUE JIOTUYECKUX LIENOYEK PACCyKICHUM;

— KpUTHYECKas OIeHKa ¥ OO0OCHOBAaHHE IIOJIYYEHHOTO OTBETa,
OCYIIECTBIEHNE CAMOKOHTPOJIS;

— IPOBEJICHUE HECIOXKHBIX UCCIEI0BAHUI — B paMKaxX M3yYEHHOTO (B T.4. €
UCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

— moa0Op ¥ PUBEACHUE IPUMEPOB C OMOPOH HA COIUATHHO-OBITOBOM OTIBIT.
U np.

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JIEKCHKA

Ilpumepnuie cnoea u cnogocouemanus

AnreOpandeckue JIpoOU, BEPOSTHOCTh CIYYaWHOTO COOBITHS, BBIHECEHHE
o0IlIero MHOXHTENS 3a CKOOKH, 3a/Jaya O HaxOXKJEHUU CTOPOHBI KBaapara,
UppalMOHATIbHBIE YHKCIa, KBaJApaTHbIE KOPHHU, KyOMYECKHMH KOpPEHb, OCHOBHOE
CBOMCTBO JipoOH, MpeoOpa3oBaHUE BBIPAKEHUH, Pa30KEHHE MHOTOWIEHOB Ha
MHOXXHUTEJIU, Pa3JI0KEHNE HA MHOKUTEIU C MPUMEHEHUEM HECKOJIbKUX CIIOCO0O0B,
pEILIECHNE YPABHEHHUI C TOMOIIBIO PA3JIOKEHUS HA MHOXKUTEIHN, CBOMCTBA CTEIIEHU
C 1IeNIbIM T[OKa3aTelieM, CcllydailHble COOBITHS, CIIOKEeHUE (BBIYUTAHHE)
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anrebpanveckux Jpobel, cnocod TpynmnupoBKH, CTENEHb C LIETIbIM MOKa3aTeleM,
teopema [ludaropa, ymHoxxenue (menenue) anreOpandeckux apoodeit, GpopmyIibl
pa3HOCTU U CYyMMBI KyOOB, (popMyJia pa3HOCTH KBaJIpaToOB, YaCTOTa U BEPOSITHOCTD,
4acTOTa CIyYaiHOTO COOBITHS.

IIpumepnvie ghpa3zv

Mgl 3anucany pacnpeeuTeIbHOE CBOMCTBO YMHOXKEHHS B TOM BUJE, Kak
OHO MPUMEHSETCS JIsl BRBIHECEHHS OOIIET0 MHOKUTES 32 CKOOKH.

A npouwmtan(a) dopmyny Tak: cymMmMa KyOOB JBYX UHCENl paBHa
MPOU3BEJECHUIO CYMMBI 3TUX YHCEJI M HEMOJIHOTO KBaJApaTa UX pa3HOCTH.

51 Ha30By NpUEMBI, IPU MTOMOIIN KOTOPHIX MHOTOWIEH MOXHO Pa3yIOKHUTh Ha
MHO>KUTEIH.

Pa3noxenne Ha MHOKHUTENIM — 3TO OCHOBHAs 3a/1a4a TEOPUH MHOT'OUYJIEHOB.

IIpumepnvie 6160001

CymecTByeT wenblid psa OpUEMOB I PA3JIOKEHUS MHOTOWIEHOB Ha
MHOXUTeMH. OAMH U3 Takux MNPUEMOB — BBIHECEHHE OOIEro MHOXKHUTENS 3a
CKOOKHM. OTO mpeoOpa3oBaHHE BBIMOJHIETCS Ha OCHOBE paclpeieuTeNIbHOIO
CBOMCTBA — KaK U YMHOXE€HHME MHOTOWIEHA Ha ojHOwWIeH. Ho B cityyae BbiHECeHUs
3a CKOOKH 3TO CBOMCTBO MPUMEHSIETCS CIpaBa HAJIEBO.

Ms1 paccMOTpen pa3Hble NPUEMBI, MPU MOMOIIM KOTOPBIX MHOIOYJIEH
MOKHO Pa3JIOKUTh HA MHOXXHMTEJIM: BHIHECEHHE OOIIEr0 MHOXXHUTENS 3a CKOOKH,
Croco0 TpyNIUPOBKH, NPUMEHEHUE (POPMYN COKpPAIIEHHOIO YMHOXeHus. B
CJIIOXHBIX CIIy4asiX HaJl0 MPUMEHSTh HECKOJIbKO MpUuEMOB. He cymiecTByeT o0mmx
npaBuil JJii YCTAaHOBJIEHHUSI TOTO, KAaKHME CHOCOObI M B KaKOM IMOpPSAKE HaI0
OpUMEHATh. Takxke He BCerja MOXHO Pa3iokKUTh MHOTOWIEH Ha MHOXuTenu. Ho
€CTh HEKOTOPbIE PEKOMEHAAINH, KOTOPbIE HAJ0 YUUTHIBaTh. ECIM MOKHO BBIHECTH
3a CKOOKM OOLIMII MHOKHTENb, TO 3TO HY>KHO caenarb. Hamo mocMoTpeTh, MOXKHO
JU BOCIHOJIb30BaThCSl KaKOW-HUOYAb (opMyinoil: 1) ecinu umeercs IBYWIEH, TO
HaJI0 MPOBEPUTH, MOXKHO JIU TIPUMEHHUTH (POPMYJTy pa3HOCTH (CyMMbI) KyOOB, 2)
€ClIi €CTh TPEXUWIEH, TO HAJ0 MPOBEPUTh, MOKHO JIM CBEPHYTh €ro B KBaapar
nByuneHa. Ecnu He ynaércs mpuMeHHTh (OPMYJIIbI COKPAIEHHOTO YMHOKEHUS, TO
HaJ0 MOMpoOOBaTh MCIOIB30BaTh Crocod rpynmnupoBku. Korga pasznoxkeHue Ha
MHOKHUTENIA 3aBEPIICHO, HAJI0 MPOBEPUTH MOJYYEHHBIA pPE3YyJbTaT C MOMOULIBIO
YMHOKEHHUS.

AJITEBPA
10 KJTACC
(5-i rox o6yuenus Ha yposue 000)°
KBaaparuynas pyHkuus
Oynkums. Bospacranme u  yOwbiBanwe QyHkiuu. KBaapaTHbI TpexXwiieH.
Pa3noxeHune KBaJpaTHOrO TpEeXwWIEHA Ha MHOXHUTENH. PemieHue 3amad myTem
BBIJICJICHHSI KBaJlpaTa ABY4YJIEHA U3 KBaapaTHOro tpexwieHa. Oynkuus y=ax2 + bx

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

MPEACTABJICHHBIX UIA JaHHOI'O roaa O6y‘{CHHH.
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+ ¢, e€ cBoiictBa, rpaduk. [Ipocreiiime npeoOpa3zoBaHus rpadUKoB (YHKIIHIA.
Pemienne HepaBeHCTB BTOPOM CTENEHU C OAHOU IIEPEMEHHOM.
YpaBHeHMs U HEPABEHCTBA C OAHO NepeMEeHHOH
[lenoe ypaBHeHHE U €ro KOpHHU. [[poOHBIE palMOHalbHBIE ypaBHEHUs. Pernenue
YPaBHEHUU TPEThEW U YETBEPTOM CTENEHU C OJHUM HEWU3BECTHBIM C MOMOILBIO
pa3OKEHUSI Ha MHOXWTEIUM W BBEICHUSA BCIIOMOTaTEIbHOM IEPEMEHHOM.
HepaseHcTBa BTOPOI CTENEHU ¢ OJHOM ITIEpEMEHHONU. MeTo HHTEepBaOB.
YpaBHeHNs 1 HEPABEHCTBA C ABYMS lepeMeHHbIMHA
VYpaBHeHuEe C JIBYMs IEPEMEHHBIMU M €ro rpa@uk. YpaBHEHUE OKPYKHOCTH.
Pemenue cucrem, coiepkallMxX OJHO YypaBHEHHE IMEPBOH, a JIpPyroe BTOPOU
creneHu. Pemrenne 3agau METOIOM COCTaBIEHUs CUCTEM. PemeHue cucrem aByX
YPABHEHUM BTOPOM CTEIEHU C IBYMS IEPEMEHHBIMU.
IToBTOpenue. Pemenune 3agaq

3aKperuieHne 3HaHWM, yMEHUI U HAaBBIKOB, MOJyYEHHBIX HA YPOKaXxX IO JaHHBIM
TeMaM (Kypc anreopsl 10 kacca).

Ilpumepnsie 6uovl deamenbHOCMU 00YUAIOULUXCA:

— 00BsICHEHHE 3HAUYECHUSI MOHATUN ((DOPMYITMPOBAHUE ONPEACICHHN );

— JI0Ka3aTeIbCTBO U OMPOBEPIKEHUE € TOMOILBIO KOHTPIIPUMEPOB;

— pelleHre TEKCTOBBIX 3a7a4 apu(pMETUYECKUMH CIOCO0aMHU;

— (hopMyIUpOBaHKE MPABUII (B paMKax U3y4YEHHOIO0);

— yreHue (OpPO3MUYECKH K TPaMMATUYECKU BEPHOE) MATEMATUUYECKUX
3aIncei;

— aHanmM3 TeKCTa 3aJauyd, MnepedopMyIUpPOBKA YCIOBUS, H3BICUECHUE
HeoO0XoauMol MH(pOpMaluu, MOJECIUPOBAHUE YCIIOBUS IPU MOMOIIM BU3yaJIbHBIX
o1op (CXeM, PUCYHKOB, peabHbIX MPEAMETOB);

— IIOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYKICHUI;

— KpUTHYecKass OIeHKa U OOOCHOBaHME IIOJIyYEHHOIO  OTBETa,
OCYLIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBENIEHNE HECIIOKHBIX UCCIIEOBAHUNA — B paMKaX U3y4YE€HHOTO (B T.4. C
MCITOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— moa0Op ¥ PUBEACHUE IPUMEPOB C OMOPOH HA COIUATHHO-OBITOBOM OTIBIT.
N np.

IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvie cnosa u cnogocouemanus

['paduk nmuHEHHOTO ypaBHEHHSI C IBYMs MEPEMEHHBIMU, TpaduK QYyHKIIHH,
JNEUCTBUTEIBHBIE YHCIA, 10KA3aTEIbCTBO HEPABEHCTB, 33a4l HA KOOPAWUHATHOU
IUIOCKOCTH, KBaJIpaTHbIE YpaBHEHUS, IUHEIHAsT (PYHKINS, TUHEWHOE YpaBHEHHE C
JIBYMsI TICPEMCHHBIMH, JIMHEWHBIC HEPABEHCTBA, HEIOJHBIC KBaJpaTHBIC
YPAaBHEHUS, HEPABEHCTBA, PA3JIOKECHUE KBAJAPATHOIO TPEXUJIEHA HA MHOXKUTEIH,
penieHue 3a7a4 ¢ IMOMOIIBIO CHCTEM YPAaBHEHUM, PEIICHHUE CUCTEM YpPaBHEHUMU
CIOCOOOM TIOACTAaHOBKH (CJIOKEHHS), ¢ TOYHOCTHIO JO..., CBOMCTBA HEPABEHCTB,
CBOICTBa (YHKIMHU, CUCTEMBI YPaBHEHHM, CIIO)KHBIE SKCIIEPUMEHTHI, (hopmyiia
KOpHEW KBaJIpaTHOTO YpaBHEHUS, UTEHUE TPapuKOB.
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Ipumepuvie ghpa3zvl

Oynkuus f Ha3pIBaeTcs BO3pacTarollell HA MHOXKECTBE X, €cliiu OoJbIIeMy
3HAYEHUIO apTyMEHTa COOTBETCTBYET OOJIblliee 3HaUYCHHE (PYHKIIUU.

Ecnu Ha Bcelt obmactu onpezeneHust PyHKIHS BO3pACTaET, TO €€ HAa3bIBAIOT
BO3pacTarolel PyHKIneH, a eciin yobIBaeT — TO yObIBaOIICH (yHKITHEH.

OYHKIUIO, B3pPACTAIONIYI0 HAa MHOXECTBe X WIM YyOBIBAIOIIYI0 Ha
MHOKeCTBE X, Ha3bIBalOT MOHOTOHHOM ()yHKIIMEW Ha MHOXeCTBE X.

Ham HyxHO yka3aTb 001acTh omnpeaesieHuss U 00JacTh 3HAYEHUN (PYHKIIUHU.
MpbI 10JKHBI HAWTH MPOMEXYTKH, Ha KOTOpbIX (yHKIMS f yObIBaeT, Bo3pacTaer u
COXpaHseT NOCTOSIHHOE 3HAYEHUE.

A roros(a) (Mory, HE MOTyY, 3aTPyAHSIIOCh, XO4y) JIOKAa3aTb: €CIU 4YETHAS
(GyHKIMS MOHOTOHHA Ha IOJIOKUTEIBHOW 4YacTH O0JAacTH OMNPEIENICHUs, TO OHa
MMEET NPOTUBOIOJIOKHBIA XAPAaKTEp MOHOTOHHOCTH Ha OTPHULATEIBHOM YacTh
00JIaCTH OTIPECIICHHUS.

Msb1  chopmynupoBalid - ONpPEACIICHHE BO3pacTarolieil W yObIBArOIICH
byHkumii Ha MHOXXecTBe X. Ham Hy>XHO mpuBecTH mpuMephl BO3pacTarolied 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
OTPaHUYECHHOW U HEOTPAaHUYEHHOM.

S 3aTpyIHAIOCH TPUBECTH NPUMEPHI PYHKIIUN, OTPAHUYECHHOU CHU3Y.

IIpumepHvie 66160001

Oynkuus f Ha3pIBaeTCa BO3pacTarolleld Ha MHOXKECTBE X, €ClIU NS JIF0OBbIX
JBYX 3HaueHH aprymeHta x1 m X2 MHOXkecTBa X, Takux, 4ro x2 > xI,
BBITIONIHSIETCST HepaBeHCTBO f(x2) > f(x1). ®ynkuus f Ha3piBaeTcst yObIBatoeH Ha
MHOKECTBE X, €CJIM JJIs JIOOBIX JBYX 3HAUeHUI aprymeHTa X1 u x2 MHo»)kecTBa X,
Takux, 4to X2 > x1, BemmonHsierca HepaBeHcTBO f(x2) < f(x1).

Mpb1 3HaeM HEKOTOpbIE CBOMCTBA MOHOTOHHBIX (GYyHKUIMNA. MOHOTOHHAs
GyHKIMS KakJ0€ CBOE 3HAUYCHHE MPUHUMAET JUIIb MPU OJHOM 3HAYEHUU
aprymenta. Ecmu ¢ynkmus y=f(x) sBiusercss Bo3pacrtawomei (yObiBaromiei), To
byaxkmmst  y= f(x) sBasercs yObBatomel (Bospactatomieir). Cymma JAByX
BO3pacTalmux (QYHKIUNA SBISETCS Bo3pacTaromed (yHKIHeH, a cyMMa ABYX
yObIBaromux (pyHkuui siBisiercs yosiBaromien gpynkuueid. Ecnu o6e pynkum fu g
BO3pacTaromue wim ooe yosBaromue, To GyHkuus @(x)= f(g(x)) — Bo3pacraromas
byukusa. Ecnmu ynkums y=f(X) MOHOTOHHa Ha MHOXecTBe X W COXpaHSET Ha

1
3TOM MHOXECTBE 3HaK, TO (QYyHKIUA g(X = Ha MHOXECTBE X wumeer

MIPOTUBOTIOJIOKHBIA XapaKTep MOHOTOHHOCTH.

Oynkuus f HaszpiBaeTcss 4€THOM, ecnu miua Jwboro x € D(f) BepHo
paBeHcTBO f(—x)=f(x). @ynknus f Ha3pIBaeTCSI HEUETHOM, €CIIU JJIA JIOOOTO X €
D(f) BepHo paBenctBo f(—x)= —f(x).

AJITEBPA



42

11 KJIACC
(5-i rog o6yuenus: Ha yposue O00) '

ApudmMerndeckasi M reoMmeTpudeckas nporpeccuu (16 1)
Apudmernueckas u reomeTpudeckas nporpeccun. DopMyIibl n-ro YjieHa U CyMMBI
N MEPBBIX YWICHOB IPOrPECCHUH.
JIeMEHThI CTATUCTUKYU U TEOPUM BEPOATHOCTEH
KomOunaropusle  3amaun.  I[lepecTaHOBKHM,  pa3MeIllEeHHUS,  COYETAHMUS.
[TepectanoBku. Pazmemienus. Couetanusi BeposiTHOCTh ClIydaifHOTO COOBITHS.
IHoBTOopenue. Pemenue 3agau
3akperuieHre 3HAaHWUH, YMEHHA W HABBIKOB, IOJIYYCHHBIX Ha YpPOKaxX IO JTaHHBIM
TeMaM (Kypc anreOps! 11 kmacca).

Ilpumepnoie 6uovl dessmenabHOCHU 00YUAIOUAUXCA:

— 00BSICHEHUE 3HAUYCHUSI IOHATHI ((HOPMYITUPOBAHUE ONIPEICICHHN );

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHUE C TTIOMOIIBIO KOHTPIIPUMEPOB;

— pellleHre TeKCTOBBIX 3a7a4 apu(hMETUUECKUMH CTI0CO0aMHu;

— dhopMyIHpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— ureHue (opdod3NMMUECKH M TPaMMATHYECKH BEPHOE) MaTeMaTUYECKHX
3aImcei;

— aHanu3 TeKCTa 3ajayd, mnepe@opMyIHMpOBKa YCIOBHUS, W3BICUCHHUE
HeoOXoaMMoN WH(pOpMAIUK, MOICITUPOBAHKUE YCIOBHUS TIPH MTOMOIIM BU3YaTbHBIX
orop (cxeM, pUCYHKOB, peabHBIX MPEAMETOB);

— TIOCTPOEHUE JIOTHYECKUX IETIOYEK PACCYKICHU;

— KpUTHYECKas OICHKa W OOOCHOBAaHHWE IIOJYyYEHHOTO  OTBETA,
OCYIIIECTBIICHUE CAMOKOHTPOJIS;

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

— oA0Op U MpUBEACHUE IPUMEPOB C OMOPOM HA COIUATBHO-OBITOBOM OTIBIT.
U np.

I[IpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnosa u crosocouemanusi

Apudmerrueckass porpeccusi, BEpOSITHOCTh, BHIOOPOYHBIC HCCIIEAOBAHUS,
reoMeTpuuecKkas MpPOrpeccusi, TUCTOrpaMMa, TpaduuecKoe HCCIICOBAHHE
ypaBHEHUS, WHTEPBAJIBHBIM  psi, KBagpaTHdHas (QyHKIOHS, KBaJpaTHBIC
HEpPaBEHCTBa, napadoJsa, napadboou, MPOIEHTHI (MPOCThIE, CIOXKHBIE), TPOTHO3,
paIMoHaNTbHBIC BHIPAKEHUS, CUCTEMBI YPaBHEHUH, CHCTEMbl YPABHCHHUIA C IBYMSI
NEPEeMEHHBIMH, CTATUCTHKA, CTATUCTUYECKOE OIICHWBAHUE, ypaBHEHUE (IIenble,
JIpOOHBIE), XapaKTepUCTHUKa pa3dpoca, YUCIOBBIE MOCIIEI0BATEILHOCTH.

IIpumepHvie gppazvl

S Mory oOBSICHUTBH Ha TpUMEpPE, KaK MOCTPOUTh rpaduk ¢pyHkuu y=f(—x) u
rpaduk ¢pyHkuun y= —f(—x), 3Has rpadux pyHkiun y=f(x).

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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S mory o0OCHOBaTh, Kak BBIMOJHSAETCS MOCTPOEHUE TPaPUKOB (PYHKIIHH
g=If(x)I u g=f(IxI).

HaM HyXHO HalTH KO3()(UIMEHTHI KBaJpaTHIHOM QyHKIMU y=ax >+ bx + c,
3Has, 4To €€ rpaduk mpoxoaut yepe3 Touku A (0;2), B (2;0), C (3;8).

Mp1 pemaii ypaBHEHHUSI C OJTHOW IMEepecMEeHOM, 00e 4acTHu KOTOPBIX ObLIN
LEJIBIMU BBIpQXKEHUAMHU. Takue ypaBHEHUS Ha3bIBAIOTCS LIEJIbIMUA YPaBHEHUSMHU.

51 mory/3atpyaHsitock/HE MOTY C(OPMYIMPOBATH OMpEAeSieHUE JTUHEHHOTO
HEPaBEHCTBA C ABYMSI IEPEMEHHBIMU U IPUBECTH TIPUMEPHI.

51 Mory/3aTpyAHsI0Ch/HE MOTY OTBETHTHh Ha BOIPOC O TOM, Kakyio (UTypy
OPEJCTaBIsIeT MHOXECTBO TOYEK KOOPAMHATHOM IUIOCKOCTH, KOOpPIWHATHI
KOTOPBIX — PEIIEHUSI CUCTEMBbI JINHEHHBIX HEPABEHCTB.

s MOTy J1aTh OIIpEACIICHUE BO3paCTarOLIEH (yObIBaro1eit)
[I0CJIEI0BATEIBHOCTH U IPUBECTH MPUMEPBI.

S xouy cpopMyIUpOBaTh NPUHIUI MATEMATUYECKON UHYKIUH.

Sl Mory OTBeTMTb Ha BONPOC O TOM, B KAaKUX [POMEKYTKax
TPUTOHOMETpHUECKHe (YHKIUU TPUHUMAIOT TIOJOKUTENIbHbIC 3HAUCHHUS, a B
KaKUX — OTpUIIaTeIbHBIC 3HAYCHMUS.

S Mory OOBACHUTH, YTO Ha3bIBACTCA MEPHOAOM (YHKIMM W HA3BaTh
OCHOBHOM MEPHOJT KAKI0M TPUTOHOMETPUUECKON (PYyHKLIUU.

3HaHWE 3aKOHOB TPHUTOHOMETPHUECKHX (QYHKIMUM TIOMOTaeT peliaTh
IpOCTEiIe TPUTOHOMETPUYECKHE YpPaBHEHUS, ypPaBHEHHUSA, B KOTOPBIX O]
3HaKOM TPUTOHOMETPUUYECKUX (PYHKIMH COIepKATCs IEPEMEHHBIE.

IIpumepnvie 6160001

DyHKIUIO, KOTOPYIO MOXKHO 3a1aTh (GOopMyIIoi Buaa y=ax2+ bx + ¢, rue a#
0, Ha3pIBAIOT KBAAPAaTUYHON (DyHKLIHEH.

JTro6yro kBagpaTHuHyro QYHKIMIO y=ax 2+ bx + ¢ MOxkHO 3a1aTh GOpMyIIOif
Buaa y=a(x—m)Z+n.

PaccMoTpuM BakHOe cBOWCTBO mapabosbl. [Ipu BpamieHuu BOKpPYT ocH
cuMMeTpun Mnapabdosna omnuchiBaeT (urypy — mnapabosous. Eciu BHYTpeHHIONO
MOBEPXHOCTh Mapabojionsia caenaTh 3€pKAJbHOM M HAmpaBUTh Ha HEE My4OK
Jdy4el, mapamienbHbIX OCH, TO OTPaKEHHBIE JTy4d cOOEpyTCs B OJHOW TOUKE —
doxyce. Eciiu mapabonnueckoe 3epkano HampaBuTh Ha COJHIlE, TO TeMIreparypa B
(doKyce OKaKeTCs TaKOM BBICOKOW, YTO MOXHO OyAeT paciuiaBUTh MeTayl. Eciu
UCTOYHUK CBE€Ta TNOMECTUTh B (oKyce, TO OTpakEHHbIE OT 3€pKaJbHOU
MOBEPXHOCTH NapaboJion/ia TyYl OKa3bIBAIOTCS HANPABICHHBIMU NApaUIEIBLHO €T0
OCM W HE pPacceuBalOTCsI. OJTO CBOWCTBO MCHOJB3YETCS NPHU HU3TOTOBICHUU
IPOKEKTOPOB M aBTOMOOMIIBHBIX (hap.

Yro6sl moctpouth rpaduk ¢ynkuuu y=If(x)I, eciu wusBecteH rpaduk
¢bynkuun y=f(X), HY’)KHO TOCTaBUTh Ha MecTe Ty ero yactb, rue f(x)=0, u
CUMMETPUYHO OTOOPa3UTh OTHOCUTEILHO OCH X JIPYTYIO €ro 4acTh, rae f(x) )<O0.

Yro6el moctpouth rpadguk Gynkuuu y=If(x)I, ecniu wusBecteH rpaduk
¢bynkuun y=f(x), Hy’KHO OCTaBUTh Ha MecTe Ty 4acTh rpaduka QyHkuuu y=f(x),
KOTOpasi COOTBETCTBYET HEOTPULIATEIbHON YacTH 001acTH onpeneneHuss GyHKIUn
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y=f(x). OTpa3uB 3Ty 4acTb CAMMETPUYHO OTHOCUTEIHHO OCHU Y, MOIYYUM JIPYTYIO
4yacTh rpaduka, COOTBETCTBYIOUIYIO OTPULIATEIBHON YacTH 001aCTH ONpeeTICHUsI.

I{eoe ypaBHEHME C OHOW IEPEMEHHOM — 3TO YpPaBHEHME, JIEBas U IpaBas
YaCTH KOTOPOTO — LEJIbIE BHIPAXKEHMUS.

[Ipu pemienun 3agauu Mbl NPUMEHUIM TpaduuecKkuil crnocol pelieHus
CHCTEMBI JIByX YPABHEHUH C IBYyMs NepeMEHHbIMUA. OH COCTOUT B TOM, UYTO CTPOST
rpaduku 000MX YpaBHEHHM M HAXOAUT KOOPAMHATHI OOIIMX TOYEK 3TUX IPAPHUKOB.
Ho rpaduueckuii cmoco0 TMO3BOJISET HAWUTH pEHIEHWE CUCTEMBl TOJBKO
IPUOINAKEHHO.

JroOyto cuctemy JABYX JIMHEWHBIX YpaBHEHUH C JABYMsSI IMEPEMEHHBIMU
MOKHO PEIIUTh CIOCcOOOM IMOJACTaHOBKUM MM crocoOoMm cioxeHus. Ho mo-
JIPYroMy TMPOUCXOIUT C CUCTEMaMH YpaBHEHHMM Oojiee BBICOKMX cTemeHei. Jlis
HUX HET O0HMX croco0OB peuieHus. JIumb HEKOTOpble U3 HUX MOXKHO PEIIUTH
CI0COO0M MOJICTAHOBKH HJIM CLIOCOOOM CIIOKEHUS.

[TocnenoBarenbHOCTh, B KOTOPOW KaXIbIH TMOCIEAYIOMUA YJIeH OOJIbIIe
MPEeAbIAYIIEro, Ha3bIBaeTCs Bo3pacraromiend. [locienoBarenbHOCT, B KOTOPOHU
KQK/IbIM MOCIEAYIOMNIA YJIeH MEHbIIIE MPEbITYIIEro, Ha3bIBAETCS yObIBAIOIIEH.

[locnenoBarenbHOCTh (an) Ha3bIBAETCS OrPAaHUYEHHOW CBEpXY, €CIH
CYILIECTBYET TaKOE€ YKMCIIO M, YTO an < m Mpu JOOOM n.

[TocnenoBarenbHOCTh (an) Ha3bIBA€TCS OrPAHUYEHHOW CHHU3Y, €CIH
CYLLIECTBYET TAKO€ YUCIIO P, YTO an = p MpH JI0OOM n.

[locnenoBarenbHOCTh, OrPAHMYEHHAs CBEPXYy M CHHM3Y, Ha3bIBaeTCs
OrpaHUYEHHOM MOCJIEI0BATEIBHOCTHIO.

Kaxnprii uneH apu@meTuyeckoil Nporpeccu, HayuHas CcO BTOPOTO,
SBJIAETCS] CPEHUM apU(PMETUUECKUM MPEABITYIIETO U MOCIEAYIOMIErO YJIEHOB.

@yHKIUSA ¢ 001acThiO onpesieNieHuss X U 001acTbi0 3HAaUEHU Y Ha3bIBAETCA
obpatuMoii, ecmu oOpaTHOE €W COOTBETCTBHE MEXKIy MHOXKECTBOM Y U
MHOXECTBOM X — (PyHKIIHS.

Ecin ¢ynkuusa f obparuma, To 0oOpaTHOE €l COOTBETCTBHE HA3BIBAIOT
dbyukiuei, oopatHon GpyHkuuu f.

KoneuHoe MHOK€ECTBO, B KOTOPOM YCTaHOBJIEH MOPSAOK €ro 3JIEMEHTOB,
Ha3bIBAIOT IIEPECTAHOBKOM.

I'EOMETPUA
8 KIIACC
(3-i1 rox 00yyenust Ha yposHe O0OO0) !
OcHOBHBIE CBOMCTBA MPOCTEHIINX reoMeTpuYecKux Gpuryp

HauanbHble noHsATHd TuiaHuMmeTpuu. ['eomerpuueckue ¢urypnl. Touka u npsimas.
Otpe30k, miuHa oTpe3ka u e€ cBoictBa. llomymnockocts. [lonmynpsimag. Yromn,
BEJIMYMHA yIla M €€ CBOMCTBA. TpeyrosibHUK. PaBEHCTBO OTpPE3KOB, YIJIOB,
TpeyrobHUKOB. [1apamnenbubie npsimeie. Teopembl U 10Ka3aTENBCTBA. AKCUOMBI.

'l CoxpansieTcs conep:xkanue M 00bEM MaTepuala, HpeacTaBieHHoro B npumeproil OOIl — mia TpeThero ropa
o0yuenns Ha ypoHe O0O.
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OcHOBHas 11eJIb — CHCTEMaTHU3UPOBaTh 3HAHUA y4allluXcsi 00 OCHOBHBIX CBOMCTBax
IPOCTEHIINX T€OMETPUUECKUX (pUryp.
CMexKXHBIC H BePTHKAJIbHBIE YIVIbI
CMexHbIE U BEPTHKAJIbHBIE YIJIBI U MX CBOWCTBA. [lepreHauKyIsspHBIE MpsSMBIE.
buccekrpuca yria u €€ CBOMCTBA.
OcHOBHasi 1enb — OTPabOTKa HABBIKOB IIPUMEHEHUS CBOWCTB CMEXHBIX U
BEPTUKAJIBHBIX B MPOLIECCE PELIEHUS 3a4a4.
IIpu3Haku paBeHCTBA TPEYroJbHUKOB
[Ipu3Haku paBeHCTBA TPEYTOJbHUKOB. Meaunanbl, OUCCEKTPUCHI M  BBICOTHI
TpeyrojbHuKa. PaBHOOEIPEHHBIN TPEYTOJIBHUK U €r0 CBOMCTBA.
OcHoBHas 11€71b — CPOPMHUPOBATh YMEHHUE J10KA3bIBATh PABEHCTBO TPEYTOIHHUKOB C
OIIOpPOM Ha IIPU3HAKU PABEHCTBA TPEYTOJILHUKOB.
CyMMa yrIiioB TpeyroJibHMKa
[TapamnensHbie TpsiMble. OCHOBHOE CBOMCTBO MapauIeNIbHbIX NpAMBIX. [Ipu3Haku
napajuielbHOCTH  mpsiMbiX. CyMMa yIIOB TpeyroiabHUKa. BHemHunid yron
TpeyroibHuKa. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. PaccTosiHne
OT TOYKH J0 NpAMON. PaccTostHue Mex 1y napauieIbHbIMHA PSIMBbIMHU.
OcHOBHast 1enb — JaTh CUCTEMATH3WPOBAHHBIE CBEACHUS O MAPAJIIEIBHOCTH
NPSAMBIX, PACIIMPUTH 3HAHMS YYAIIUXCSA O TPEYTOJIbHUKAX.
I'eomeTpuyeckue MOCTPOCHUA
OxpyxHocTb. KacarenbHass K OKpyXHOCTH M €€ cBoicTBa. OKpPYKHOCTB,
ONMCaHHAasi OKOJO TpeyroiabHUuka. OKpYyKHOCTb, BIIMCAaHHAasi B TPEYIOJIbHUK.
CBOWCTBO CEPENUMHHOIO MEpPHEHAUKYIsApa K OTpe3Ky. OCHOBHbBIE 3amaud Ha
IIOCTPOEHHUE C MIOMOIIBIO LIUPKYJIIS U JTUHEHKH.
OcHoBHass 1enb — cQOpMUPOBATH YMEHHE peuiarb NPOCTEUIIME 3aJadyd Ha
IIOCTPOEHHUE C MIOMOIIBIO LIUPKYJISA U JTUHEHKH.
IHoBTOpenue. Pemenue 3agau
3akperuieHHe 3HaHUW, YMEHUN M HABBIKOB, ITOJIYYEHHBIX HA YPOKaXx IO JTAHHBIM
TeMaM (Kypc reoMeTpuH 8 Kiacca).
Ilpumepnusie 6uovl deamenbHOCMU 00YUAIOULUXCA:
— KOMMEHTHpPOBaHHE (pa3bsICHEHUE) 3HAUEHUs OCBAaUBAEMBIX MOHSITUN;
(dopMyJIpOBaHKE ONPEEIICHUN;
— u300paXeHHE U PACIO3HABAaHME H3y4YaeMbIX (QUIYp Ha dYeprexax;
pelIeHre 3a71a4, CBA3aHHbBIX ¢ ’TUMHU (pUrypamu;
— (hopMyJIMpOBKA U JJOKA3aTEIbCTBO TEOPEM;
— pemeHue 3a7a4 B COOTBETCTBUM C COAECPKAHUEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3nenos. U np.
IIpuMepHas TeMaTH4YecKasi ¥ TEPMUHOIOTHYECKAS JTEKCUKA
IIpumepHnuie croea u c1060co4emanus
Akcuoma mapasuielIbHBIX NPSMBIX, OHCCEKTPUCHI, BBICOTHI TPEYTOJIbHUKA,
U3MEpPEHHE, JIy4, MACIUTa0Has JIMHEWKa, MEJHaHbl, OTPE30K, NapajuieibHbIC
psIMbIE, IEPBBIN (BTOPOM, TPETHI) MPU3HAK PABEHCTBA TPEYTOJIbHUKOB, IPU3HAKA
NApAJUIEIBHOCTH ABYX MPSMBIX, IEPHEHIUKYJSIPHBIE TMpsSMBIE, IIOCTPOCHHE
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TPEYTOJbHHUKA MO TPEM DJJIEMEHTAaM, IpsAMas, NPSMOYIOJBbHBIE TPEYTOJIbHUKH,
COOTHOILIEHMUSI MEXIy CTOPOHAMM M YIJaMH TPEYTrOJbHHMKA, CPAaBHEHHE, CyMMa
YIJIOB TPEYTOJIbHUKA, TPEYTOJIBHUK, YTOJI.

IIpumepnvie ghpaszvi

Yepes n1100bl€ 1BE TOUKH MOXKHO IIPOBECTHU MPSAMYIO, HO TOJIBKO OJHY.

A naueptwi(a) mpsmyro U orMmeTwia(a) Ha Hel Toukn A u B. Ceitac c
MOMOIIBI0 MacIITaOHOM nuHeHku s otMeuy Touku C u D Tak, yToObml Touka B
obL1a cepenunoil orpeska AC, a Touka D — cepenunoii orpeska BC.

CHauana Mbl HauepTuM npsimyo AB. Ilorom npu momoum maciraOHOM
JIMHEWKU OTMEPHUM Ha 3TOU npsiMoi Touky C — Ttakyto, uto AC=2 cM. Janplie Mbl
ONpPEIEeNINM, CKOJIBKO TAKMX TOYEK MOKHO OTMETUTH Ha npsimoil AB.

IIpumepnvie 66160001

['eomeTpust — 3TO OfHA M3 caMmbIX APEeBHUX HayK. OHa BO3HHKIA €IIE J0
Hameil appl. CI0OBO «reoMeTpus» B IIEPEBOJE C IPEUYECKOro s3blKa O3HAYAET
«3emsiemepue». Takoe Ha3BaHUE OOBSICHIETCS TEM, UYTO 3apOXKIACHHUE T'€OMETpUU
ObUIO CBSI3aHO C pPa3HbIMHU M3MEPUTEIbHBIMU paboTamMH. DTH paObOThI BBHITOIHSIN
IIPU PA3METKE 3€MENIBHBIX YYAaCTKOB, TPOBEAEHNUHN TOPOT, CTPOUTEIBCTBE 31aHUMN U
OPYTUX COOpYyKeHHW. B pesynprare Takod JEATEIBHOCTH MOSBUJIUCH H
IIOCTEIIEHHO  HAKAaIUIMBAJUCh  pa3Hble MpaBWja, KOTOpPBIE  CBSA3aHbI C
F€OMETPUYECKUMH U3MEPEHUSIMU U MOCTPOCHUSMHU. TakuM o0pazoM, reoMerpus
BO3HUKJIA HA OCHOBE MPAKTUYECKOM NEATEIbHOCTH oAcH. B nanpHeimeM oHa
chopMHupoBaTIaCh Kak CaMOCTOSITEIbHAS HayKa. DTa HAyKa 3aHUMAETCS U3yYEeHUEM
F€OMETPUYECKUX (PUTYP.

VYroa — 310 reomerpuueckas ¢purypa. OHa COCTOUT U3 TOUKHU U JIBYX JIy4EH,
UCXOSIINX U3 3TON TOYKH. JIyun — 370 CTOpOHBI yIiia, a uX ofliee Ha4yajao — 3TO
BEpILMHA.

Cpeau mpeameToB, KOTOpPbIE HAC OKPY>KAKOT, MHOTO OJMHAKOBBIX. Y HUX
oluMHaKoBas (opma, OJMHAKOBBIE pa3Mepbl. Hampumep, ABa OJMHAKOBBIX
KapaHjamia, JBe OJMHAKOBBIE TETpaJH, Ba OAMHAKOBBIX 3epKaya. B reomerpun
nBe (QUrypbl, KOTOPbIE HUMEIOT OAMHAKOBYIO (OpPMYy U OJUHAKOBBIE DPa3MEpHI,
Ha3bIBAIOT PABHBIMM.

Jns u3MepeHHsT OTpE3KOB U HAXOXKICHHsS pPACCTOSHUA Ha IPAKTHUKE
UCIIONB3YIOT pAa3iUYHbIE E€IWHMIBI H3MepeHHid. MeTrp — 3TO CcTaHgapTHas
MEXIyHapoaHas eauHuna usMepeHus. B ogHom merpe 100 canmtumerpos. B
onHoMm cantumerpe 10 mummumerpos. [Ipu u3mepennn HEOONMBIINX PACCTOSIHUM,
HanpuMep, MKy TOUYKaMU Ha JINCTE OyMaru, 3a eJUHUILY U3MEPEHUS MPUHUMAIOT
CaHTUMETpP WM MWUIMMeTp. PaccrosHue Mexay IpeamMeramMu B KOMHATE
U3MEPAIOT B MeTpax. PaccTosiHMe MexXay Haceln€HHBIMM IIyHKTaMU H3MEPSIOT B
kuwiomerpax. Mcmone3dyrorcss W apyrue  eauHuibsl  u3MepeHusd. Hanpuwmep,
JNEUUMETP, MOPCKask MUJIS.

OTtmeTuM 1OOBIE TPH TOYKH, KOTOpPBIE HE JIEKAT HAa OJHOM NPSIMOM.
CoenuHuM ux otpe3kamu. Ilomyuum reomerpuueckyto Gpurypy. 9To TpEyrojJbHUK.
Tpu oTME4YEeHHBIE TOYKH — 3TO BepIIMHBI. OTPE3KH — 3TO CTOPOHBI TPEYTOJIbHUKA.
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CymMMa uMH TpEX CTOPOH TPEYroJIbHWKA Ha3bIBA€TCA €ro nepumerpoM. JlBa
TPEYTrOJbHUKAa MOKHO Ha3BaTh pAaBHBIMHU, €CJIM HX MOYHO COBMECTUTH
HajokeHueM. KaKIbIli U3 3TUX TPEyTrOJbHUKOB MOKHO HAJIOKUTh Ha IPYIrOU Tak,
YTO OHM IOJHOCTBIO COBMECTSATCS. DTO 3HAYUT, YTO IMONAPHO COBMECTATCSA MX
BEPILIMHBI U CTOPOHBI. TaKye momapHO COBMECTSTCS U YTJIbl 3TUX TPEYTOJIbHUKOB.
COOTBETCTBEHHO, €CJIM JIBa TPEYTOJbHUKA PABHBI, TO AIEMEHTHI (YIJIbl U CTOPOHBI)
OJIHOTO TPEYrOJIbHUKA PaBHBI JJIEMEHTaM JpPYyroro TPEyrojbHUKA. 3HAYUT,
PaBEHCTBO [IBYX TPEYTOJbHUKOB MOYKHO YCTAaHOBUTb, HE HAKJIaJbIBas OJHH
TPEYTOJbHUK Ha JPYTO#, a TOJBKO CPABHUBAS HEKOTOPBIE UX DJIEMEHTBHI.

B wmarematmke KaxXIo€  YTBEPKICHHUE, CIPABEMIUBOCTH  KOTOPOIO
YCTAHABJIMBAETCS MPU MOMOIIU PACCYKICHUM, HA3bIBAIOT TeOpeMou. Paccyxnenus
Ha3bIBAIOTCS JOKA3aTEIbCTBOM TEOPEMBI.

I'EOMETPUA
9 KIIACC
(4-ii rox o0yuenus na yposue O00) 12
IloBTOpEeHue
[ToBropenne. OcHOBHbIE CBOIicTBa TeoMeTpuueckux @uryp. CMexHble U
BEpTHUKAJIbHbIE YIJbl. [Ipu3Hakum paBeHCTBA TpPEYroiabHUKOB. CyMMa yTJIOB
TPEYTOJbHHUKA.
YeTbIpexyroJabHUKU
Onpenenenue 4eTelpexyrojibHuKa. [lapamienorpamm u ero cpoiictsa. lIpuszHaku
napaenorpamma. [lpsmoyronbHuk, pomO, KBajapaT M HX cBoiicTBa. Teopema
@aneca. Cpensss JuHUA TpeyrojibHUKa. Tpanenus. CpeaHsis NUHUSA Tpanelyu.
[IponnopuroHanbHbBIE OTPE3KH.
Teopema IIugaropa
CuHyC, KOCHHYC, TAHT'€HC OCTPOrO yIJIa NPSAMOYTOJIBHOIO TpeyrojbHuKa. Teopema
[Mudaropa. HepaBenctBo TpeyroigpHuka. [leprneHIUKYIsIp U HAKJIOHHAS.
CooTHOIIEHNE MEXAYy CTOPOHAMHU M YIVIAMH B IPSMOYTOJIBHOM TPEYTOJIBHUKE.
3Ha4YEHMsI CHHYCa, KOCUHYCa M TAHT€HCA HEKOTOPBIX YIJIOB.
JIBMKeHME
JIBmxenne u ero cBouWcTBa. CHUMMETpPUS OTHOCUTEIBHO TOYKHM U MPSIMOM.
[ToBopoT. [TapannensHbliil IepeHoc u ero cpoiicTBa. [loHusTre o paBeHCTBE Puryp.
BekTopbl
BekTop. AOCoJIIOTHAsI BEIMYMHA U HAINpaBJIE€HUE BEKTOpa. PaBEeHCTBO BEKTOPOB.
Koopaunatel Bexktopa. CiioKeHUE BEKTOPOB U €ro CBOMCTBA. Y MHOKEHHE BEKTOpA
Ha uncio. KomnuHeapHsie BEKTOpbl. CKaISIPHOE MPOW3BEICHUE BEKTOPOB. YTOJI
Mex1y Bekropamu. lIpoexums Ha ock. PasnokeHue BEeKTOpa 10 KOOPAUHATHBIM
OCSIM.
IToBTOpenue. Pemenue 3agaq

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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3akperuieHre 3HaHUM, YMEHHUI W HABBIKOB, IOJIyYEHHBIX HAa ypOKax IO JaHHBIM
TeMaM (Kypc reomeTpuu 9kiacca).
Ilpumepnsie 6uovl dessmenrbHOCHU 00YHUAIOUIUXCA:

— KOMMEHTHpPOBaHHE (Pa3bACHEHHE) 3HAUEHHUS OCBAaMBAEMBIX IOHSITHUM;
dbopMyIMpOBaHUE ONPEICTICHUH;

— n300pakeHue U pacro3HaBaHUe U3ydaeMbIX GUTYp Ha YepTexKax;

— (hopMyITUPOBKA U J10KA3aTEIBCTBO TEOPEM;

— pelleHue 3aJady B COOTBETCTBUU C COJEPKAHHEM OCBAUBAEMBIX
TEMAaTUYECKUX paznenos. U ap.

IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JTEKCUKA

IIpumepnvle cnosa u cnoeocouemanus

BepmmHbl  1OMaHOM, 3BEHbS JIOMAHOM, KBaApaT, MHOTOYI'OJIbHUKHU,
ONpe/eNieHue  MOJOOHBIX  TPEYTrOJbHUKOB,  MapajuleJiorpaMM,  IUIOIIAIb
(MHOTrOyTOJIbHHKA, NapajulejiorpaMma, TpeyroibHHKa, Tpamneuuu), MMoA00HbIe
TPEYroJbHUKH, NPU3HAKKM MOJ0OUSI TPEYroJIbHUKOB, MPSMOYTOJbHUK, pPOMO,
CMEXHBIE OTPE3KH, COOTHOLIECHHSI MEXIY CTOPOHAMHU WU YIVIAMH HPSIMOYIOJBHOTO
TpEeyroyibHHKA, TeopeMa, TeopeMa [ludaropa, Tpanemnus, 4eTbIpEXYTOJbHUKH.

IIpumepnvie ghpazvi

Msl 3Haem, 4TO NMEpUMETP MapauienorpamMmma paseH 48 cm. Ham HyxHO
HalTH CTOPOHBI MapajuiesiorpamMma, eciaud 1) ogHa cropoHa Ha 3 cMm Oosblie
JIpYroil, 2) pa3HOCTb JIBYX CTOPOH paBHa 7 cM, 3) OJHAa M3 CTOPOH B JBa pa3a
Oosbiiie apyroi. byaem pemate 3amady.

Mp1 OyieM 10Ka3bIBaTh TEOpPEMY / MPUCTYNHUM K JOKA3aTE€IbCTBY TEOPEMBI /
JIOKa)XeM TeopeMy / HaM IIPEJICTOUT J0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEPBBIM (BTOPO, TPETHI) MPU3HAK TTOI00MS TPEYTOIBLHUKOB.

MpgI paccMOTpenu pUCYHOK, Ha KOTOPOM M300pak€H MHOTOYTOJIbHUK. DTOT
MHOT'OYTOJIBHUK BBIMYKJIbIM, IOTOMY YTO OH JIEKHUT MO OJHY CTOPOHY OT KaKIOW
NPSIMOM, TPOXOJAILIEH YEPE3 JIBE €T0 COCEAHUE BEPILINHBI.

IIpumepHvie 66160001

OTpe3ku, U3 KOTOpPBIX COCTaBJi€HAa JIOMaHas, Ha3bIBAIOTCA €€ 3BEHBAMH.
KOHLBI 3THUX OTpe3KoB — BeplIMHBI JIoMaHOW. CymMMa JUIMH BCEX 3BEHBEB
HAa3bIBACTCA JJIMHOMN JIOMAHOM.

Ecnu HecMmexxHbIe 3B€HBSI 3aMKHYTOW JIOMAaHOW HE UMEIOT OOIIUX TOYEK, TO
3Ta JIOMaHas Ha3bIBAETCSI MHOTOYTOJIBHUKOM. 3BEHbS JIOMAHOM Ha3bIBAIOTCSA
CTOPOHAMU MHOIOYTrojbpHUKa. JlIMHAa JIOMaHOW Ha3bIBAETCS NEPUMETPOM
MHOT'OyTOJIbHUKA.

JIBe BepLIMHBI MHOTIOYIOJIbHMKA, IPUHAIJIEKAIIME OJHOW CTOPOHE,
Ha3bIBAIOTCSl coceHUMH. OTPE30K, KOTOPBIA COESAMHSIET JABE JIIOObIE HE COCEIHUE
BEPILUMHBI — 3TO JUAaroHajab MHOTOYT'OJIbHUKA.

JIt060i1 MHOTOYTOJILHUK pa3ziefisieT TUIOCKOCTh Ha ABe yacTu. OHa 4acTh —
ATO BHYTPEHHSA 00J1aCTh MHOTOYTOJIbHUKA, & Apyrasi — BHEILIHSIS.

MHOroyroibHUK Ha3bIBA€TCS BBIMYKJIBIM, €CJIA OH JIEKUT 10 OJHY CTOPOHY
OT KaXXJIOU NPSIMOM, IPOXOAAIIEN Yepe3 ABE €ro COCEIHUE BEPILIUHBI.
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Kaxx11p1il 4eThIpEXyTONbHUK UMEET 4 BEpIUMHBI, 4 CTOPOHBI U 2 AUMArOHAJIM.
JIBe HECMEXKHBIE CTOPOHBI YETHIPEXYTOIbHUKA HA3bIBAKOTCS MPOTUBOIOIOKHBIMH.
JIBe  BepHmIMHBI, HE  SBJSIOIIMECS  COCEIHHMH, TOXE  Ha3bIBAKOTCS
IPOTUBOMOJIOKHBIMUA. UEThIPEXYTOJbHUKA OBIBAIOT BBIMYKJIbIE M HEBBITYKJIBIC.
Kaxxnass nuaroHanb BBIYKJIOTO YETHIPEXYTOJIbHUKA pasleiseT ero Ha JBa
TpeyroibHuka. OHAa W3 JUaroHajgedl HEBBIMYKIOIO YETHIPEXYTOJbHUKA TaKKe
paszensieT ero Ha JBa TPeyrojbHUKa.

[TapannenorpamMm — 3TO YETHIPEXYTOJIBHUK, Y KOTOPOrO MPOTHUBOIOIOKHBIE
CTOPOHBI TIOMAPHO TNapaieldbHbl. B mapamienorpaMMe MNpPOTHUBOIOJIOKHBIE
CTOpPOHBI PaBHBI U TPOTHUBOIIOIOXKHBIE YTy paBHbL. /(naronanu mapasienorpamMma
TOYKOM IepeceyeHus AJIATCS MOIMOJIAM.

Tpaneuust — 370 4YETBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI I1apajlIEIbHBI,
a JABE Ipyrue He mnapauienbHbl. [lapamienbHble CTOPOHBI Tpamneuuu — 3TO €€
OCHOBaHHUS, a JBE Jpyrue CTOPOHBI Ha3bIBAIOTCA OOKOBbIMH. Tpamenus
Ha3bIBACTCsl paBHOOEIPEHHOM, eciii €€ OOKOBBIE CTOPOHBI paBHBL. Tpanenus, OAuH
Y3 YTJIOB KOTOPOU NPSIMOW, HA3bIBAETCS IPSIMOYTOJIBHOM.

PaBHbIe NPSAMOYTOIBHUKA MMEIOT paBHbIE TUIOWAAU. ECiii MHOrOYroJIbHUK
COCTaBJIEH W3 HECKOJbKMX MHOTOYTOJIbHHUKOB, TO €ro IUIOIIaJb paBHA CyMMeE
IJIOLIAAEH ATUX MHOrOyrojibHUKOB. Ilnomiaas kBazpata paBHA KBaApary €ro
CTOpPOHBI.

[1nomane npsIMOYroJibHUKA paBHA MPOU3BEACHHUIO €I0 CMEXKHBIX CTOPOH.

Ecnu xBagpaT ogHOM CTOPOHBI TPEYTOIBHUKA PAaBEH CyMME KBaJpPaTOB JIBYX
JIPYTrUX CTOPOH, TO TPEYroJbHUK NPSIMOYTOJIbHBIA. OTO TeopeMa, oOpaTHas
teopeme [Tudaropa.

Ecnu aBa yria ogHOro TpeyrojbHHKAa COOTBETCTBEHHO PaBHBI JIBYM YIJIAM
JIpyroro, TO TakWe TPEYrOJIbHUKM MNOJOOHBI. DTO NEpBBIM NpHU3HAK MOJI00UA
TPEYTOJIbHUKOB.

Ecnun nBe CTOpOHBI OJHOTO TPEYTrOJbHUKA MPOMOPIMOHAIBHBI JIBYM
CTOpOHAM JIPYroro TPEYrojbHUKAa ¢ YTIJbl, 3aKIIOYEHHBIE MEXIYy OSTUMU
CTOPOHAMHU DaBHbI, TO TaKU€ TPEYTrOJbHUKUA MOAOOHBIL. DTO BTOPOWM MpHU3HAK
o/100Us TPEYTOJIbHUKOB.

Eciau cTOpoHBI OJHOTO TPEyrojbHUKAa NPOMOPLHOHAIBHBI TPEM CTOPOHAM
JIpYyroro, TO TaKWe€ TPEYrOJbHUKU MOAOOHBL. DTO TPETUW MPHU3HAK MOa00uA
TPEYTOJIbHUKOB.

I'EOMETPUA
10 KITACC
(5-ii rox o0y4yenus na yposue O00) 13
IHoxo0ue puryp.

13 U3yuenne TeMaTHUECKHX Pa3fIeNioB «JlekapTOBbI KOOPAMHATHI HaA TIOCKOCTH», «IIpaBUIbHBIE MHOTOYTOJILHUKH.
JlinHa OKpY>KHOCTH U IUIOLAa/Ab Kpyra. Beruncnenue miaomaneit», «/IBukeHus IIOCKOCTH» MpegyCcMaTpUBaeTCs Ha
6-oM rox oOyuenust Ha ypoBHe OOQ, uro 00ecmeYMBaeT BO3MOXHOCTb YBEJIMYEHHs Y4eOHOrO BpPEMEHH Ha
N3y4CHNE MaTepHaa 110 MPEACTaBICHHBIM TEMAaTHUECKIM Pa3ZeaM.
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[Tonsitue o romoretuu u noaodbun Quryp. Ilogodue Tpeyronbuukos. [IpusHaku
nomoOust  TpeyroJbHUKOB.  [lomoOwe  mpsIMOYTOJBHBIX — TPEYTOJHHUKOB.
[{eHTpasbHbIEC ¥ BHMCAHHBIE YTJIBI U UX CBOMCTBA.

Pemienne TpeyrojibHUKOB.

Teopema cunycoB. Teopema KOCUHYCOB. PelieHne TpeyrojbHUKOB.
MHOIroyroJibHMKH.

Jlomanas.  Beimykinele  MHOroyronbHukuM. CyMma — yrjgoB  BBIIYKJIOTO
MHOTOyroyibHuKa. IlpaBuiibHbIE MHOTOYTrOJBHUKH. OKPYKHOCTh, BIMCaHHAs B
MPAaBWIBHBIA MHOTOYTOJIBHUK. OKpYXHOCTb, OINKMCAaHHAsg OKOJIO MPAaBUIBLHOIO
MHOIOyroJjibHuKa. JlnuHa oOkpyxHOCTU. [limHa Aayru okpyHOCTU. PannanHas
Mepa yria.

IToBTOpenue. Pemenune 3agaq

3akperieHue 3HAHWM, YMEHHUII M HaBBIKOB, MOJYYEHHBIX HAa ypPOKax MO JaHHBIM
TemaMm (Kypc reometpun 10 kiacca).

Ilpumepnusie 6uovl OeamebHOCMU 00YUAIOULUXCA:

— (GOpMyTUPOBAHHE OIpPEACICHUA W WUIIOCTPUPOBAHUE OCBAWBAEMBIX
TTOHSTHUH;

— (hopMyIMPOBKA U 1I0KA3aTEIBCTBO TEOPEM;

— BbIBejieHUE (hopMyI;

— pElIeHuEe TEOMETPUYECKHUX 3a1ad B COOTBETCTBUM C COJEPKAHUEM
OCBaMBaEMbIX TEMATUYECKUX pa3nenos. U np.

IIpuMepHas TeMaTH4YecKasi ¥ TEPMUHOJIOTHYECKAS JTEKCUKA

IIpumepnvle cnosa u crogocouemanus

buccekTpuca, BekTOp (HEKOJUIMHEAPHBIM BEKTOp), KacaTeslbHas K
OKPY>KHOCTH, KOOpPAMHATHI BEKTOpa, KOIDOUIMEHTHl PA3I0KEHUS, METO]
KOOpJIMHAT, OKPY>KHOCTh (BIUCaHHAasA, OMUCaHHAs), MPUMEHEHHE BEKTOPOB K
pElIeHUIo 3a/1a4, TPOCTEUINE 3a/1a4yd B KOOPJIMHATAX, CUHYC (KOCHHYC, TAaHTEHC,
KOTaHI'€HC) YyIJIa, pPaJuyC, CKaJsipHOE TMPOU3BEICHHE BEKTOPOB, CJIOKEHUE
(BBIUMTAHME) BEKTOPOB, COOTHOILIEHUS MEXJIy CTOPOHAMHU U yriaMu
TPEYTOJbHUKA, CPEIHSS JIMHUSL Tpalelnu, TOUYKa KacaHusl, Yribl (LIEHTpaJbHbIC,
BIIMCAHHBIE), YMHOXEHUE BEKTOpA HAa YMCJIO, YPaBHEHUE, YETHIPE 3aMeyaTelIbHbIC
TOYKU TPEYTOJbHUKA.

Ipumepuvie ghpa3zvl

Mpb1 fokazanu, 4To IpsiMasi U OKPY>KHOCTb MOTYT UMETh OJIHY WJIU JBE
oOI1ue TOYKH U MOTYT HE UMETh HU OJTHOM OOIIEH TOUKH.

JlokaxkeM TeopeMy O CBOWMCTBE KacaTeIbHOM K OKPYKHOCTH (O cpeaHen
JIMHUY TPATELNHN).

Teneps MbI OyZieM T0Ka3bIBaTh TEOpPEMY, OOpaTHYI0 TEOpPEME O CBOWCTBE
KacaTeJIbHOM — IPU3HAK KacaTEIbHOM.

Ham mpencroutr nokaszaTh, 4TO NEPIEHIUKYJIAP, NMPOBEAEHHBIA W3 KAKOW-
HUOY/Ib TOYKU OKPY>KHOCTHU K JUAMETPY, — 3TO CPEIHEE MPONOPLUUOHATBHOE IS
OTPE3KOB, HA KOTOPBIE OCHOBAHUE MEPIICHANKYISPA ACIIUT TUAMETP.

IIpumepHvie 661600061
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Ecnmu paccrosHue OT LEHTpa OKPYXKHOCTH OO MNPAMOM PaBHO paJnyCy
OKPY>KHOCTH, TO TIpsiMasi 1 OKPY>KHOCTh UMEIOT TOJIBKO OAHY OOIIYyI0 TOUKy. Ecin
paccTosiHue OT LEHTPa OKPY>KHOCTH JI0 MPsIMO OoJIble paanyca OKpyKHOCTH, TO
npsiMasi U OKPY>KHOCTh HE HMEIOT OOIIUX TOYEK.

[Ipsimast, UMeroIIasi C OKPYKHOCTb. TOJBKO OJIHY OOLIYIO TOUKY, Ha3bIBACTCS
KacaTeJIbHOM K OKpYXHOCTH. Mx oO0mias Touka Ha3bIBaeTCs TOYKOM KacaHUs
IIPSAMOMN Y OKPY>KHOCTH.

KacarenpHas Kk OKpy>XHOCTH NIEPIEHIUKYJIISIPHA K paInyCy, TPOBEAEHHOMY B
TOYKY KacaHUsI.

OTpe3ku KacaTelbHBIX K OKPY>KHOCTH, IMPOBEIEHHBIE M3 OJHON TOYKH,
paBHbL. OHU COCTABJIAIOT PABHBIC YIJIbI C IPSIMOM, TPOXOAIIEH Uepe3 3Ty TOUKY U
LHEHTP OKPYKHOCTH.

Ecnu npsmast npoxoIuT yepe3 KOHEI pajnyca, JIeKAIIUN HA OKPYKHOCTH, U
MEPIEHIUKYJISIPHA K ’TOMY PaJInyCy, TO OHA SIBJISIETCS KacaTeIbHOM.

Jlyra Ha3pIBa€TCA MOJYOKPYKHOCTBIO, €CIIA OTPE30K, COECAUHSIOINMN €€
KOHIIbI, SIBJISIETCS JUAMETPOM OKPYKHOCTH.

BrincanHublii yrosn uaMepsieTcsi IOJI0BUHOW TYTH, HA KOTOPYIO OH OMHUPAETCS.

Kaxnag Touka OucceKkTpucy HEpa3BEPHYTOTO yIJIa paBHOYJajeHa OT €ro
ctopoH. OOpaTHO: Kaaas TOYKa, Jiekauiass BHyTpHU yIjla U paBHOYJAJIEHHAS OT
CTOPOH YIJIa, JIEKUT Ha €ro OMCCEKTpHUCE.

OTpe30K, 1151 KOTOPOro yKa3aHo, Kakasi U3 €ro rpaHUYHbIX TOYEK CUUTAETCS
HayajoM, a Kakasg — KOHIIOM, Ha3bIBA€TCS HAMNpPaBICHHBIM OTPE3KOM, WIIH
BEKTOPOM. BEKTOpBI MOTYT HCIOJIB30BATHCS ISl PEILICHUS] T€OMETPUUYECKUX 3a1a4
U I0OKa3aTEIbCTBA TEOPEM.

Cpennsiss TUHHUS TpamelUM — 3TO OTPE30K, COCIUHSIONIUN CEpEIrHbI €&
O00KOBBIX cTOpOH. CpenHsisi JIMHUS Tpamneluu MapajuielibHa OCHOBAHMSIM U paBHA
UX TIOJIyCYMME.

Ha mockoctu 1000# BEKTOp MOMKHO Pa3lIOXKHUTh MO JBYM JaHHBIM
HEKOJUIMHEapHbIM  BekTopaMm. KoadduiueHTsl  pa3noxeHuss NOpu  ITOM
ONPENENSIOTCA €AUHCTBEHHBIM 00pa30M.

I'EOMETPUA
11 KIIACC

(6-ii rox o0yuyenust Ha yposHe OOO)
ILnomaau ¢puryp.
[Imomanes w €€ cBoucrea. Ilnomanu mnpsmoyronbHUKa, TPEYrOJIbHUKA,
napasuiesiorpamma, Tpanenny. [momaau kpyra u ero yacrten.
JJIeMEeHTbI CTePeOMETPHUM.
Akcuombl crepeomMerpuu. [lapannenbHOCTh U NMEPNEHANKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEN B pocTpaHcTBe. MHOTOrpanHuku. Tena BpalieHusl.
IToBTOpenue. Pemuenue 3agaq
3akpeIuieHHe 3HAaHWM, YMEHUI M HABBIKOB, IOJYYEHHBIX HAa YPOKax MO JaHHBIM
temaMm (Kypc reometpun 11 kiacca). [logroroska k I'BD

Ilpumepnsie 6uodvl deamenbHOCMU 00YUAIOULUXCA:
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— ¢opMyJIMpPOBAHUE OTIPECIICHUH;

— (¢opMyJIMPOBKA U JI0OKA3aTEIBCTBO TEOPEM;

— BbIBeieHHE (OPMYJT U UX UCIIOJIB30BAaHUE JIJISl BEIUMCIICHUN;

— M300pakKeHUE U pacro3HaBaHUE Ha PUCYHKax MPHU3MBI, Mapajiesienumesa,
WIMHApPA, I1apa u ap.;

— pelieHHe TEeOMETPHUYECKUX 33a7ad B COOTBETCTBHUH C COJEpKaAHHEM
OCBaMBACMbBIX TEMAaTUYECKUX pa3zenoB. M mp.

I[IpumepHasi TeMaTH4YeCcKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepnsie cnosa u ciosocovemanus

BrInykiibIii MHOTOYTONBHHK, TpaaycHash mepa AYTH, JIJIMHA OKPY>KHOCTH,
Jyra CeKTopa, KpyroBOW CErMEHT, MHOTOTPaHHHUKH, OTOOpa)K€HUE IMJIOCKOCTH Ha
ce0si, MmapajyieNbHbII MepeHoC, IJIOWAAb Kpyra, IUIOIAab KPYTrOBOIO CEKTOpA,

IJIOIAb PaBHOOEPEHHOTO TPEYTrOJIbHUKA, IIOBOPOT, MIPaBUJIbHBIN
MHOT'OYTOJIBHUK, CTEPEOMETPHS, TEJIA U IOBEPXHOCTU BPAIIECHUS, XOPAA.
IIpumepnvie ghpa3zvl
[Ipumepsl NpaBWIBHBIX MHOTOYIOJIBHUKOB — 3TO PaBHOCTOPOHHUU

TPEYTOJbHUK U KBaApAaT.

S Mory Jnoka3arh, UYTO CEpPEIUWHHbIC MEPNCHAUKYISPHl K JIOOBIM JIBYM
CTOpOHaM MPABWIIBHOIO MHOTOYTOJIbHUKA JIN0O MepeceKaroTcs, JIM00 COBNAA0T.

A nokazain(a), 4To TpsIMbIE, COJEpIKaIlEe OMCCEKTPUCHI JIIOOBIX JABYX YIJIOB
PaBUIILHOTO NPSIMOYTOJIBHUKA, TUOO MEPECEKA0TCS, JINOO COBMAIAOT.

S mory chopMyIupoBaTh U 10Ka3aTh TEOPEMY 00 OKPY>KHOCTH, OMMCAHHON
OKOJIO MPABUJIBHOI'O MHOT'OYTOJIbHUKA.

S mory chopmynupoBaTh U J0Ka3aTh TEOpEeMy 00 OKPYKHOCTHU, BIIMCAHHOMN
B [IPaBWJIbHBII MHOTOYTOJIBHHUK.

S mory BbIBecTH (BbIBEN, OyJIy BBIBOJUTH) (OPMYIY JUIsl BBIYMCICHUS
IJIOMIAM TPABWJIHBHOTO MHOTOYTOJIbHMKA Yepe3 €ro NepuMeTp U paauyc
BIIMCAHHOW OKPY>KHOCTH.

A mory BbIBecTH (BbIBEN, Oyay BBIBOJAWTH) (DOpMysy i BBIYHCICHUS
JUTUHBI OKPY>KHOCTH.

51 Mory OOBSCHUTH, YTO TAKOE KPYrOBOW CEKTOpP W BHIBECTH (DopMyITy st
BBIYMCIICHHSI IUIOIIA/IA KPYTOBOI'O CEKTOpA.

IIpumepHvie 66160001

[IpaBUIBHBIN MHOTOYTOJIBHUK — TO BBIITYKJIBIM MHOTOYTOJIBHUK. Y HETO BCE
YIJIBl PABHBI U BCE CTOPOHBI paBHbI. OKOJIO MPABUJIBHOTO MHOTOYTOJIbHUKA MOYKHO
OmMHcaTh OKPYKHOCTh, W TPUTOM TOJBKO OIHY. B 1000l mpaBMIIBHBIN
MHOTOYTOJIBHUK MOXHO BIHUCATh OKPYHOCTb, U IPUTOM TOJIBKO OJIHY.

KpyroBoii cerMeHT — 3T0 yacTh Kpyra. OHa orpaHU4eHa Ayrol OKpYHOCTH
Y XOPJOH, COCAUHSIONIEN KOHIIBI 3TOM Ayru. Eciin rpagycHas Mepa Iyrd MEHbIIE
180 rpamycoB, TO IUIOLIAAb CErMEHTa MOKHO HAWTH, BBIYMTAs M3 ILJIOIIAIU
CEeKTOpa IUIOIIAJb pPaBHOOEIPEHHOTO TPEYTrOJIbHUKA, CTOPOHAMU KOTOPOTO
SBJISIFOTCS [IBA paJinyca U XOp/la CETMEHTA.
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KpyroBoii cekrop — 3T0 yacTe Kpyra. OHa orpaHudeHa Iyrod U JABYMs
paanycaMH, COEOUHSIOIIMMHM KOHLBI JyI'M C LEHTpoM Kpyra. Jlyra, koropas
OTPaHUYMBAET CEKTOP, Ha3bIBAETCS TyTOM CEKTOpA.

MpbI Opunuiv K BEIBOAY O TOM, YTO OCEBas CUMMETPHUS — 3TO OTOOpakKeHHE
IJIOCKOCTH Ha ceOsl.

BakHoe CBOHCTBO OCEBOM CUMMETPUU — ATO OTOOpake€HUE IJIOCKOCTH Ha
ce0s1, KOTOPOE COXPAHSIET PACCTOSTHUSL MEXKIY TOUKaAMHU.

CrepeomeTpust — 3T0 pazzen reomeTpun. B HEM n3yuaroTcs cBoiicTBa uryp
B 1mpoctpaHcTBe. CIOBO «CTEPEOMETPHUS» NPOUCXOJUT OT TPEUYECKUX CIIOB
«crepeoy u «merpeoy. «Crepeo» — 3TO 3HAUUT OOBEMHBIN, MPOCTPAHCTBEHHBIN, a
METPEO — U3MEPSTh.

[Tapannenenunen — 3TO 4YeThIpEXyrojibHas npuzma. E€ ocHOBaHMS —
napajuiegorpaMmmel.  Bce  mectb  rpaHed  mapajuielienurena — - 9TO
napajienorpaMmbl. Ecniu mapaienenurmes npsMon, TO €CTh ero 0OKOBbIEe pEOpa
NEPHEHANKYJISIPHBI K  IUIOCKOCTSIM  OCHOBaHWUM, TO OOKOBBIE TpaHH —
NpSIMOYTOJIbHUKU. ECIM k€ U OCHOBaHMSIMU MPSIMOTO TMapaiIesienuIea CiayKar
OPSIMOYTOJIBHUKM, TO 3TOT Mapajulelielune]l — MPsSIMOYTOoibHbIA. Jluaronanu
napajjienorpaMma nepecekarorcs. TOUKol mepeceyeHus: OHU JENSATCS MOMOJIaM.
Takoe € CBOWMCTBO Yy JuaroHajie MapajUieNenunena: 4YeTbIpe IUarOHAIH
napajuieienuneaa nepeceKkaroTcss B OAHOM TOUKE U JIETSATCSA ATOW TOUKOM MOIOoIaMm.

YyeOHO-TeMaTHYeCKHE IJIAHbI

MartemaTuka
6 kiacc
Ne Ha3Banne Temsl (pa3aesa) Kox-Bo KonTpoJsbHbIe padoThI
4yacoB
1. | [loBTOpeHue 3 1
2 Harypanbnbie uncna 23 1
3. | CloxeHue U BbIYUTAHUE 38 2
HATypaJIbHBIX YHUCEN
4. | YMHOXEHUE U JIETICHHE HAaTypaIbHBIX 48 1
qucen
5. OOBIKHOBEHHBIE IPOOH 20 1
6. | Hecsaruunsie apodu 55 2
Hrorosoe noBTopeHue 17 1
Hroro 204 10
7 kaacc
Ne Ha3Banue Tembl (pa3aesa) Koua-Bo KonTposabHbie padoThI
4acoB
L. HarypanbHble uncia 27 1
2. | Ipobu 47 1
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OTHolIEHUS U TPONIOPLMH 38
4. PanmonansHbIe yncaa 79 1
5. | UroroBoe noBropeHne 13 1
Hroro 204 5
Auaredpa
8 ki1ace
Ne Ha3Banue Tembl (pa3aesa) Kou-Bo KonTposbHbIe padoThl
4aco0B
L. Bripaxkenusi, ToX1€CTBa, ypaBHEHUS 22 3
2. DyHKIUU 11 1
3. | CremneHsb ¢ HaTypaJbHbIM 1 1
MoKa3aTeseM
4. | Muorousnenst 17 2
S. DopMmyJIbl COKPALLIEHHOTO YMHOXEHHUS 19 2
6. | Cucrems! muneitnbIx ypaBHEHUH 16 1
7. | Wrorosoe MMOBTOPEHHE 6 1
Hroro 102 10
9 kJ1acc
Ne Ha3Banue Tembl (pa3aesa) Koua-Bo KonTposabHbie padoThI
4acoB
8. PanmonansHbie 1podu 23 2
9. KBagparusle kopHU 19 2
10. KBanpaTtHble ypaBHEHUS 21 2
1. Hepasencrpa 20 2
12. | CreneHs ¢ NIEIBIM IOKA3aTEIEM. 14 1
DNEeMEHThI CTAaTUCTUKU
13. | Hrorosoe MMOBTOPEHHE 5 1
Hroro 102 10
10 kaacce
Ne Ha3Banue Tems! (pa3nena) Koxa-Bo KonTpouabHbie padoTsI
4acoB
[ToBTOpEHUNE 16
KBaaparnunas QyHKius 29 2
YpaBHEHUS M HEPABEHCTBA C OJHOMN 24 1
MIEPEMEHHOM
YpaBHEHHUS 1 HEPABEHCTBA C JIBYMsI 24 1
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epeMEHHBIMU
Nrtorosoe noBropeHue 9 1
Hroro 102 6
11 knacce
Ne Ha3Banue Tembl (pa3aesa) Koua-Bo KonTposabHbie padoThI
4acoB
1 | Apudmerndeckas u reOMeTprUIECKas 2% )
IIPOrpeccuu
2 | DnemMeHThl KOMOWMHATOPUKU U TEOPUH 73 1
BEPOATHOCTH
3 | AroroBoe noBTopenue. [logroroBka k 53 1
I'BD
Hroro 102 4
I'eomerpus
8 kiace
Ne Ha3Banue Tembl (pa3aesa) Koua-Bo KonTposbHbIe padoThl
4acoB
1. | OcHOBHBIE CBOMCTBA MPOCTEHIINX 14 1
reOMETPHUECKUX puryp
2. | CmexHble u BEPTUKAJIbHBIC YITIBI 9 1
3. IIpu3Haku paBeHCTBA TPEYTOJIBHUKOB 15 1
4. CymMma yIiioB TpeyrojbHUKa 16 1
S I'eomeTprueckue noCTpoeHUs 10 1
6. | O6o6maromee MOBTOPEHUE 4
Hroro 68 5
9 kJacc
Ne Ha3Banue Tembl (pa3aesa) Koua-Bo KonTposabHbie padoThI
4acoB
L. [ToBTOpEeHME 5 1
2. YeTbIpexyroibHUKU 21 1
3. Teopema ITucdaropa 13 1
4. | JlekapTOBBI KOOPJMHATEI HA 12 1
IJI0OCKOCTH
S JIBr>xeHue 7 1
6. Bexkrops! 8 1
7. [ToBTOpEeHME 2
Hroro 68 6
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10 knacce
Ne Ha3Banue Tembl (pa3aesa) Kou-Bo KonTposbHbIe padoThl
4aco0B
L. [ToBTOpEHME 3 1
2. | llomoGue puryp 20 1
3. | Peuienue TpeyroibHUKOB 17 1
4. MHOroyrojasHUKH 19 1
5. | IloBropenue 9 1
Hroro 68 5
11 kaace
Ne Ha3Banue Tembl (pa3aesa) Koua-Bo KonTposabHbie padoThI
4acoB
L. IToBTOpeHue 3 1
2. [Tnomanu puryp 21 1
3. | Dnements CTEpEOMETPUU 16 1
4. | IloBropenue. [logroroBka k I'BO 28 1
Hroro 68 4

I[InanupyeMble npeaMeTHbIE Pe3y/bTATHI 0CBOCHHUS 00y4AKOIIUMHUCS
Kypca MaTeMaTHKH
B pe3yabraTe H3ydyeHusi Kypca MaTeMaTHKHU B 6 KJacce o0yuaromuecs (¢
y4€ToM 0COOBIX 00pa3oBaTENbHBIX IMOTPEOHOCTEH U PEUEBBIX BO3MOXKHOCTEM,
OrpaHHYEHU, 00yCIOBICHHBIX HAPYIICHUEM CITyXa) Hay4daTcsi:
- BBITIOJIHSATH ACHCTBUS C HATYpPaJIbHBIMU YHUCIAMU;
- CTPOUTH Ha KOOPAMHATHOM JIy4€ TOYKH C 3aJJaHHBIMH KOOpAUHATAMU;
- CTPOUTH U U3MEPSTH YIJIbl;
- HAXOJAUTh MEPUMETPHI, IJIOMIATU U 00BEMBI T€OMETPUUECKUX PUTyD;
- YUTaTh, 3aMHUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOU;
- CKJIaJIbIBaTh, BEIYUTATH JIPOOU C OJIMHAKOBBIMHU 3HAMEHATEIISIMU;
- MpeoOPa30BHIBATH HEMPABWIIbHYIO TPOOh B CMEIIIAHHOE YHCIIO;
- YUTaTh, 3aMUCHIBATh, CKJIAJbIBATh, BBIYUTATh ACCATUYHBIC APOOH;
- HaXOJUTh cpeaHe apupMETHIECKOE HECKOIBKIX YHCET;
- BBIYUCJTISITH TIPOLICHTHI;
- 4YUTaTh M HCHOJb30BaTh HHGOPMAIMIO, MPEICTAaBICHHYI0O B BHJE
Ta0IUIIBI, AUATPAMMBI (CTOJI0YATON WIIA TPYIITIOBO#), B Tpa)UIeCcKOM BUJIE;
- pewmaTh OpocTeillne KOMOMHATOPHBIE 3a/layl MepeOopoM BO3MOKHBIX
BapUAHTOB.

ooyuarowuecs NoLY4am 603MOACHOCMb HAYYUMbCAL:

®TIOHUMATh U OOBSCHATH CMBICH MO3UIIMOHHOMN 3aMMCH HATYPAJIBHOTO YUCIIA;
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®BLITIOJIHATh BBIUMCICHUS, B TOM 4YHCJIE C HCIIOJIH30BAHUEM IPHUEMOB
palMOHANbHBIX BHIUUCIECHUN, 00OCHOBBIBATH AJITOPUTMBI BHITIOJHEHUS JEHCTBU;

SIIPUMEHATh MpaBUjia MNPUOMMKEHHBIX BBIYMCICHUA TIpU  pEIICHUU
MPAKTUYECKUX 3aJ1a4 U PEIICHUH 3a7a4 IPYTUX YICOHBIX TPEIMETOB;

®BLINIOJIHATh CPaBHEHUE pE3yJIbTATOB  BBIUMCICHUN TMpPU  PEIICHUU
MPaKTUYECKUX 3a]1a4, B TOM YHUCJIE€ MPUOJIMKEHHBIX BHIYUCICHHH;

®COCTABJISITH YKCJIOBbIE BBIPAKEHUS M OIICHUBATh WX 3HAYCHUS MpHU
pelIeHNY MPAKTUYECKUX 3a7a4 U 3a7a4 U3 JPYTruX y4eOHBIX TPEAMETOB.

B pe3yabTare u3yueHusi Kypca MaTeMaTHKM B 7 Kjacce oOyuaroniuecs (¢
y4€TOM 0COOBbIX 00pa30oBaTEIbHBIX MOTPEOHOCTEH U PEUEBBIX BO3MOXKHOCTEM,
OorpaHUYeHU, 00YCIOBICHHBIX HAPYIICHUEM CIIyXa) Hay4aTCs:

®  UCIOJIb30BaTh NPU3HAKU JETUMOCTH NIPU PA3TOKEHUN YUCIA HA
POCThIE MHOXKHUTEIIH;

e mHaxomuth HOK 1 HO/J;

®  CpaBHMBATh U YIOPSIOYMBAThH pAllMOHAIbHBIE YHUCIIA;

®  BBHINOJHATH ONEpPAllMd C PAMOHAIBHBIMH YHCIAMH, COYeTas
YCTHBIE U MUCbMEHHBIE TPUEMbI BHIYUCIICHUS, TPUMEHSTH KAIbKYJIATOD;

®  paclo3HaBaTh Ha YepTekax, PUCYHKAX, MOJEISIX U B
OKPY’)KAIOIIEM MHpPE IUIOCKUE M TPOCTPAHCTBEHHBIE T'€OMETPUUYECKUE
urypsr;

®  BBINOJHSATH ONEPAMU C YACTOBBIMU BHIPAXKEHUSIMH;

®  BBHINOJHATH MpeoOpa3oBaHus HaJ OYKBEHHBIMH BbIPKEHUSAMHU
(packpeiTHE CKOOOK, MPUBEACHHUE MOI0OHBIX CaraéMbix);

®  pemaTh JMHEHHBIC YPABHECHUS,

®  pemaTh TECTOBBIE 33J]a4M AIreOpanueCcKuM METOJIOM;

e  pemarth KOMOMHATOPHBIE 33aJa4l HAa HAXOXJACHHE KOJUYeCTBa
00BEKTOB WJIM KOMOMHAINH;

®  HCIMOJB30BaTh MOHATUS U YMEHUS, CBI3aHHBIE C MPOLIEHTAMH, B
X0JIe PElICHUs] MaTEMAaTUYECKUX 3a/7a4 W 3aJlad U3 CMEKHBIX MPEIMETOB.
BbINoaHATh HE CIOKHBIE TPAKTUYECKUE PACUETHI;

®  aHANM3UPOBATh TpadUKH 3aBUCUMOCTA MEXIy BEIUYHMHAMHU
(paccrosinue, BpeMmsi, TeMIEpaTypa).
ooyuarowuecs NOLY4am 803MOACHOCb HAYYUMbCA:

®1ICI10JIb30BaTh MPU3HAKM JIEIUMOCTH 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 PAllMOHATBHBIX YKCEII C 3aIaHHON TOYHOCTHIO;

®YIOPSAI0UYMBATH YKCIIA, 3aIIUCAHHBIE B BUIE OOBIKHOBEHHBIX U JIECATUYHBIX
npo0eit;

eqaxoauTh HO/[ 1 HOK uucen u ucnoap30BaTh UX OpH pELIEHUH 33124,

®0IepUpOBaThH HOHSITUEM «MOJTYJIb qucliay, reoMeTpuyecKas
WHTEpIIpeTanusi MOAyJsl Yucia.
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B pe3yabTaTe u3ydyeHusi Kypca MaTeMaTUKHU B 8 kJacce oOyuaromiuecs (¢
y4€ToM 0COOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEH W PEUYEBBIX BO3MOXKHOCTEM,
OorpaHHuYeHu, 00yCIOBICHHBIX HAPYIICHUEM CITyXa) HAy4daTcsi:

. OCYWIECTBJIATH B  OYKBEHHBIX  BHIPAKEHUSIX  YMCIIOBBIE
II0JICTAHOBKY Y BBIIIOIHATE COOTBETCTBYIOIIME BLIYUCIIECHHS;

. IPABUIILHO YIIOTPEOIATH (YHKIMOHAIBHYIO TEPMUHOJIOTHIO;

. crpouth rpaduky GyHKIUM y=Xx %, y=x °;

. BBINOJIHATL  JEHCTBUS CO  CTENEHSAMH C  HATyPalbHBIM
IOKa3aTEeNEM;

. peoOpa3oBLIBATL  BBIPAKEHHS, COAEPIKALIME CTENEHU C
HaTypaJIbHBIM IIOKA3aTeleM,;

. BBIIIONIHATL  JEHCTBHSA C OJHOYIEHOM M  MHOTOYIEHOM;

BBITMIOJHATH Pa3ioXKEeHHUE MHOTOYJIEHA BHIHECEHHEM OOIIET0 MHOXKHTENS 3a
CKOOKHM; YMHOXaThb MHOTOWIEH Ha MHOTOYJIEH, PAcCKJaJbIBaTh MHOTOYJICH
Ha MHOXHUTENIM CIIOCOOOM TPYNIUPOBKHY;

o IPUMEHSTH PAa3IMYHbIE CIIOCOOBI PA3NIOKEHHS] MHOTOUJIEHOB Ha
MHOXXHUTENM;  NpeoOpa3oBbIBaTh  LIENbI€  BBIPAXKEHUS;  IPUMEHSTh
npeoOpa3oBaHue LEJbIX BEIPAKEHUN MTPU PEILICHUH 3a]1ay.

o ornepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMH T'€OMETPHICCKUX
buryp;

o M3BJEKaTh HMHQPOPMAIIMIO O TEeOMETpUuUeckux  (durypax,
NIPE/ICTAaBICHHYIO HA YePTEKax B SIBHOM BH/IC;

o NPUMEHATD ISl PEUICHUs 3a7a4 TeOMETPUIECKHe (PaKThl, €CIIH
yCIIOBUS X IPUMEHEHUS 3aJIaHbI B IBHOU (opMe;

o pemaTh 3a7a4d Ha HaXOXJICHHE T€OMETPUUECKUX BEITUYHH I10
oOpasiaM Ui arOpUuTMaM.

o MCII0JIB30BaTh CBOMCTBA T€OMETPHUCCKUX (QUTYP IS pEIICHUS

TUMOBBIX 33J1a4, BOBHUKAIOIINX B CUTYAIUAX MOBCEAHEBHOM >KU3HM, 3a7a4
MPAKTUYECKOTO COJICPKaHUS.
Obyuarowuecs noay4am 803MOHNCHOCHb HAYUUMbCSL:

®BLITNIOJIHATh HECJIOXKHBIE MpPeoOpa3oBaHUsl [Jsi BBIUMCICHUS 3HAYEHUU
YHCJIOBBIX BBIPAXKECHUM, COJAEpPXKAIIUX CTEIEHU C HATYPAIBHBIM IOKA3aTEIlIEM,
CTENEHU C LIEJbIM OTPULATEIIBHBIM [TOKA3aTEIEM;

®BLITIOJHATH HECIIOKHBIE TTPEOOPa30BaHMUS 1IETBIX BBIPAKECHHI: PaCKPHIBAThH
CKOOKHU, TPUBOJAUTDH MOJOOHBIE CIIaraeMbIE;

®1ICII0JIb30BaTh (DOPMYJIBI COKpAIIEHHOTO YMHOXXEHHs (KBaJIpaT CyMMBbI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) JIJIsI YIPOIICHUSI BHIYUCICHUN 3HAYCHUI
BBIPAKCHUU,

®BLITIOJIHATH HECIIOXKHBIE TPE0OPa30BaHUs IPOOHO-TMHEHHBIX BBIPAKEHUN U
BBIPAKECHUN C KBAJIPATHBIMUA KOPHSIMH.
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eONEeprUpOBaTh Ha 0a30BOM YpPOBHE MOHSATHUAMH «PABEHCTBO», «YUCIOBOE
PAaBEHCTBO», «YyPAaBHEHUE», «KOPEHb YPAaBHEHUS», «PCELICHUE YpPaBHEHUA»,
«4YHUCIIOBOE HEPABEHCTBOY», KHEPABEHCTBOY, «PEIICHUE HEPABCHCTBAY;

epellIaTh JUHEHHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOALINECS K
JIMHEHUHBIM;

epenIaTh CUCTEMBI HECIIOKHBIX JIMHEUHBIX YPABHEHN, HEPABEHCTB;

®IIPOBEPATH, ABJICTCA JIM JAHHOE YUCIIO PEIIEHUEM YPaBHEHUS

®COCTaBJITh M pElIaThb JMHEHWHBIC YPAaBHEHWs IIPU pELICHWM 3a1ad4,
BO3HUKAIOIIMX B IPYTUX yYEOHBIX MPEAMETAX.

®HAXOAWUTh 3HAUYEHUE (PYHKIMHU 110 33JAHHOMY 3HAUEHUIO apTryMEHTa;

®HAXOAUTh 3HAUEHUE apryMeHTa IO 33JaHHOMY 3HAYCHHUIO (PYHKIMH B
HECJIOKHBIX CUTYaLUsX;

®OIPEIEIATH MOJIOKEHUE TOUKH T10 €€ KOOpAUHATaM, KOOPANHATHI TOYKH 10
€€ MIOJIOKEHHUIO Ha KOOPAUHATHOM IIJIOCKOCTH;

®1ICTIONIb30BaTh CBOMCTBA JIMHEHHOW (QyHKUIMU U €€ rpaduKk NpU pelieHUH
3aJa4 U3 JIpyrux yueOHbIX MPEIMETOB.

I'eomempuueckue guzypoi

®0OIEePUPOBATH MOHATUSIMU T€OMETPUUECKUX PUTYD;

®U3BJICKATb, HWHTEPIPETUPOBATH HJICHTHUYHOCTHh 3aJa4 pPa3HbIX THIIOB,
CBSI3bIBAIOLIMX TPU BEJIMUYMHBI (Ha paboTy, Ha U IPeoOpa30BbIBaTh MH(OPMALIUIO O
reOMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexKax;

STIPUMEHATH TeoMeTpuueckue (HakTbl [ pemeHus 3aaad, B T.4.
IIPEANOIATAI0IINX HECKOJIBKO IAaroB PELICHUS;

e(OopMyJIMPOBATh B MPOCTEHIINX CIIy4asiX CBOMCTBA U PU3HAKU QUTYD;

®JOKa3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS;

®BJIA/IETh CTAHIAPTHOMN KJacCU(pUKaLMEH TUIOCKUX GUTYp (TPEyroIbHUKOB U
YETBIPEXYTOJbHUKOB).

®1ICTIONb30BaTh CBOWCTBA TE€OMETPUYECKUX (UTYyp HAns pereHus 3aaad
IIPAKTUYECKOI0 XapakTepa U 3a7a4 U3 CMEXKHBIX JUCLUIUIMH.

B pe3yabTaTe M3ydeHHs1 Kypca MaTeMaTHKH B 9 kJiacce oOyuatomnuecs (c
y4€TOM O0COOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEW M PEUEBBIX BO3MOXKHOCTEH,
OrpaHUYEHU, 00YCIOBICHHBIX HAPYILIEHUEM CIIyXa) Hay4yaTcsl:

® TIPABWIBHO YHNOTPEOISATh TEPMUHBL: «ypaBHEHHE C JABYMS NEPEMEHHBIMU,

«CUCTEMa»; IIOHMMaTb HX B TEKCT€, B pPEYM YUYUTENA, IIOHUMAaTh
GOpMyIHUPOBKY 3aJaydl  «PEIIUTh CUCTEMY YpaBHEHUH C JByMs
MEPEMEHHBIMI»; CTPOUTH TpapUKU YpaBHEHUS C IByMs IEPEMEHHBIMH;

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

e 11peoOpa30BbIBATH APOOU C OJJMHAKOBBIMM U Pa3HbIMU 3HAMEHATEISIMU;

® TPUMEHATH CBOWCTBA apuU(METUUYECKHX KBAJPAaTHBIX KOpHEH Aus

BBIYMCIICHHUSI 3HAYEHWM H NpeoOpa30BaHUKl YHMCIIOBBIX BBIPAXXECHUI,
COZIEpIKAIMX KBaJApaTHbIE KOPHU;
® BBINIOJIHATH OCHOBHBIE JCUCTBUS CO CTEIICHIMHU C LIEJIBIMU IIOKA3aTEIsIMY;
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® pacno3HaBaTh reOMETpUUECKUe (PUTYpHI, BBIMOIHATH YEPTEKU MO YCIOBUIO
3a/1a4, OCYUIECTBIISATh MpeoOpazoBaHue Guryp;
e pemarh 3aJa4d Ha BBIYHMCICHHE T'€OMETPUYECKHUX BEJIMYHMH, MPUMEHSS
U3y4YEeHHbIE CBOMCTBA PUTYp U POPMYJIbI;
® BJIAJIETh AITOPUTMAMH PEIIEHUSI OCHOBHBIX 33]1a4 Ha IIOCTPOCHHE.
® BBHINOJHATh NPOCTEHIINE MOCTPOCHHS HA MECTHOCTH, HEOOXOAUMEBIC B
pEAbHOM KU3HU.
Obyuarowuecs noay4am 603MONCHOCIb HAYYUMbCA:
®BBINIOJIHATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTENIM OJHUM U3
CIIOCO0OB: «BBIHECEHHE 3a CKOOKY», «TPYIIHUPOBKA», «UCIOJb30BaHUE (POPMYI
COKPAILLIEHHOIO YMHOXEHHUS»;
®BbIICIIATH KBAPAT CYMMBI M Pa3HOCTH OJHOYJICHOB;
®PaCKJIaJIbIBATh HA MHOKUTEIN KBAAPATHBIN TPEXUJICH;
®BLITIOJHATH MPE0OPa30BaHUS BEIPAKCHUM, COIEPKAIINX CTETICHU C IETBIMH
OTPULIATENBHBIMU MMOKA3aTENAMU, IEPEXOIUTH OT 3alMCH B BUAE CTEIICHU C LIEJIBIM
OTpULIATEIBHBIM MMOKA3aTEIEeM K 3aIMCH B BUAE IPOOU;
®BLINIOJIHATh ~ MpeoOpa3oBaHusl  JPOOHO-pAllMOHANBHBIX  BBIPAYKEHUU:
COKpalieHue Apobeit, TpuBeAcHUE anreOpandeckux apodeit kK  obmemy
3HaMEHATENI0, CJOXKEHUE, YMHOXXEHHUE, [eJIeHHE anredpandeckux Iapooei,
BO3BEJICHUE anreOpanyeckoil IpoOM B HATYpalbHYIO M LETYI0 OTPULATEIbHYIO
CTEIEHB;
®BLINIOJIHATh MPEOOpPa30BaHUs BBIPAKEHUM, COAEpXKAIIMX KBaJpaTHBIC
KOPHHU; BBIJCTATh KBaJApaT CyMMbl WJIM PA3HOCTH JBY4YI€HAa B BBIPAKECHUSX,
collepKallluX KBAJApPaTHBIE KOPHU; BBITIOJHATH MPEOOpPA30BAHUS BBIPAKEHUH,
coJlepKaluX MOIYJIb.
®COCTaBJIATh U PEIIATh JIMHEHHBIE U KBaJAPATHBIC YPABHEHUS, YPABHEHUS, K
HAM CBOJSILIMECS, CUCTEMBI JMHEWHBIX YPABHCHHI, HEPABEHCTB IIPU PELICHUU
3aJlay APYyTrUX y4eOHBIX MPEAMETOB;
®BLITNIOJIHATH OIIEHKY TMPaBIONOJ00MS pe3yJbTaTOB, MOJIYYaeMbIX MpU
pELIECHNHN JIMHENHBIX U KBAJIPATHBIX YPABHEHUU M CUCTEM JIMHEVHBIX YPABHEHUU U
HEPaBEHCTB IPU PEIICHUH 3a/1a4 APYTUX YUeOHBIX MPEAMETOB;
®BLIOMpATh COOTBETCTBYIOIIME ypaBHEHHUS, HEPABEHCTBA WJIM UX CHUCTEMBI
IJIL COCTABJIEHUS MATEMATUYECKOM MOJECIU 3aJaHHOW PEANbHOW CUTYyalluu WIIA
MPUKJIAHON 3aa4K;
SUHTEPIIPETUPOBATh MOJIYYEHHBIN MPU PELICHUH ypaBHEHUS, HEPABEHCTBA
WU CHUCTEMBbl PE3YyJbTAT B KOHTEKCTE 3aJIaHHOM pealbHOW CUTyaluHW WIIN
MPUKJIATHOW 3a7a4H.
®U3BJICKATh, WHTEPIPETUPOBATh HJCHTHUYHOCTh 3aJad pPa3HbIX THUIIOB,
CBSI3BIBAIOLIMX TPU BEJIMYUHBI (Ha pabOTy, Ha U MPeoOpa30BbIBaTh MH(OPMALIHIO O
reOMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexkax;
SIIPUMEHATH TeoMeTpuueckue (HakThl [ pelmeHus 3aaad, B T.4.
OPEANOJIATAOIINX HECKOJIBKO IAr0B PEMICHUS;
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®1ICITI0JI30BAaTh CBOMCTBA TEOMETPUYECKUX (UTYp IJIs pEmIeHHus 3aaad
MPAKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEKHBIX JTUCHUILIUH.

B pe3yabTare u3yuenns kKypca mareMatuku B 10 kiacce oOyuaromuecs (¢
y4€TOM 0COOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEM U PEUYEBHIX BO3MOXKHOCTEH,
OTrpaHUYeHHI, 00YCIOBICHHBIX HAPYIIEHUEM ClIyXa) HaydaTcs:

e permaTh KBAJApPATHBIC YPaBHEHWS M HETOJHBIE KBaJpaTHbIC YpaBHEHUS,
COCTABJISITH M PEIIaTh 33/Ja4d Ha KBaJpaTHBIC YpPaBHEHUS, PACKIAIbIBAThH
KBaJIPATHBIN TPEXUWICH;

® pellaTh YHUCJIOBbIE HEPABEHCTBA, pElIaTh CHCTEMY HEPaBEHCTB C OJHOM
IIEPEMEHHOM;

® BLITIOJHATH MpeoOpa3oBaHUe CTENEHEeW C IEeNbIM MOKa3aTeseM,
BBITIOJTHATH MTPUOJIMKEHHBIE BEIYUCIICHUS;

e riccieIoBaTh (DYHKITMIO Ha BO3pAcCTaHKWE M yObIBAaHUE, CTPOUTH (DYHKITHIO
MO TOYKaM, pelaTh 3a4a4u;

e 3HATh CBOMcTBAa (DYHKIMH ) = ax° + bx + ¢ U yMeTb IPeoOpa3OBbIBATH
rpaduku, pemars HEPABEHCTBA BTOPOU CTEINEHU;

e pelIaTh YpPaBHCHUS TPETbEH M YETBEPTOM CTEIIEHW C OJIHUM
HEU3BECTHBIM, PEIIATh CUCTEMbI YPABHEHHI, OJTHO U3 KOTOPHIX BTOPOH
CTETNIEHH, PeIlaTh CUCTEMY JIBYX YPaBHEHHU BTOPOU CTETICHH C IBYMS
MePEMEHHBIMU;

® pacno3HaBaTh reOMETpUUECKUe (PUTYphI, BBIMOIHATH YEPTEKHU M0 YCIOBUIO
3a/1a4, OCYUIECTBIISATh MpeoOpazoBaHue Guryp;

e pemiaTh 3aJa4d HAa BBIYMCICHUE T€OMETPUYECKUX BEIUYHMH, MPUMEHSS
U3y4YeHHbIE CBOMCTBA PUTYp U POPMYIIbI;

® BJAJIETh ATOPUTMAMU PELICHHS] OCHOBHBIX 33/1a4 Ha MOCTPOECHHE.

Obyuarowuecs noiyuam 603MOACHOCHb HAYYUMBCL:

®OIMEePUPOBATH TOHATUAMH «(PYHKITMOHAIBHASI 3aBUCUMOCTBY, «(OYHKIIHS,
«rpaduk (QYHKIUW», «CIOcOoObl 3afaHusi (PYHKIUW», «apryMEHT W 3HaYyeHUe
byHKIMM», «00JIaCTh OMpENEIeHUs U MHOXECTBO 3HAUCHUH (PYHKIUU», «HYJIU
GyHKIUW», «IPOMEXKYTKH 3HAKOMOCTOSHCTBA», «MOHOTOHHOCTH (GYHKLIHUNY,
«4€THOCTH/HEYETHOCTD (PYHKIIMNY;

oCTPOUTH TpaUKU JIMHEHHOW, KBaApaTHUHOM (QyHKUMHA, oOpaTHOMI

k .
IPONOPLUUOHAIBHOCTH, (GYHKIUU BUAA: y =a v = [ sy =3Ux> y=|a|s
X+

2

®HA TIpUMEpPE KBAAPATHUHON (YHKIIMH, HCIIOJIH30BATh MPEoOpa3OBaHUS
rpapuka QyHkuun y=f(X) 1 nocTpoenus rpabukoB QYHKUMA y — of (kx+b)+c 5

®COCTABJISITh YPaBHEHUS NPSIMOW MO 3aJaHHBIM YCIIOBUSAM: IMPOXOISIICH
gyepe3 ABE TOYKH ¢ 3aJaHHBIMH KOOpIUHATAMU, ITPOXO/ISIICH Yepe3 JaHHYI0 TOUKY
Y MapajuleIbHOM TAHHOW MPSAMOM;

eyicclieIoBaTh PyHKIMIO 10 €€ Tpaduky;

®HAXOJUTh MHOXECTBO 3HAYEHWU, HYJH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUIHON (DYHKIIHH;
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B noeceonesnou sxcuznu u npu uzyuenuu opy2ux npeomemos:

SIULTIOCTPUPOBATh C TIOMOIIbIO Tpaduka peanbHyl0 3aBUCUMOCTb WIIU
MPOILIECC M0 UX XapAKTEPUCTUKAM;

®1ICITI0JIb30BaTh CBOMCTBA U IpaUK KBAAPATUYHON (PYHKIMHU MPHU PEIICHUU
3a7a4 U3 IPYruX yueOHBIX MPEIMETOB.

STIIPUMEHATh TeoMeTpuueckue (HakThl [ pemeHus 3adad, B T.4.
MPEANOoJaralofX HeCKOJIbKO IIaroB PEIICHMUS;

®10Ka3bIBaTh TEOMETPUUYECKUE YTBEPKICHNUS,

®BJIa/IETh CTAHIAPTHOMN KIacCHU(pUKaIeH TUIOCKUX GUTYp (TPEYroabHUKOB U
YEeThIPEXYTOJIbHUKOB).

®1ICII0JIb30BaTh CBOMCTBA TE€OMETPUYECKUX QUTYp HJis pelIeHHs 3aaad
MPAKTHYECKOTO XapakTepa U 3a/1a4 U3 CMEKHBIX JUCIUTIINH.

B pe3yabraTre wu3yyeHuss Kypca wmarematukm B 11 kiacce
oOyuyatromuecs: (¢ y4€ToM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH U PEUEBBIX
BO3MOYKHOCTEH, OrpaHUyYeHui, 00yCIOBIEHHBIX HAPYIICHUEM CITyXa) Hay4yaTcs:

e pemaTrh apu(METUUYECKYI0O U T€OMETPHUECKYIO MPOTPECCHUI0, MOJIb30BATHCS
(dbopMyIO¥ N-To YJIeHa ¥ CYMMBI TPOTPECCHIA;
® OmpeAeNsATh YETHYI0 M HEUYETHYI (YHKIHMH, BBIUUCIATH KOPEHb n-i
CTETeHH;
® pemath HEPABEHCTBA BTOPOU CTENEHU C OJHOM MEPEMEHHOM, MPUMEHSThH
rpaduyueckoe MpeAcTaBiICHUE AJis PEIICHUsS] HEPABEHCTB, MPUMEHSTh METO/]
WHTEPBAJIOB JJIsI HEPaBEHCTB BTOPOH CTEMEHHU, JpOOHO-palMOHATIBHBIX
HEPABEHCTB;
e pemaTh 33JaHUs HAa IPUMEHEHHE CBOMCTB apu(PMETHUUECKON MpPOTpeccCHu M
reOMETPUUECKON MPOTPECCHH;
® BBIYHUCIISATH BEPOSATHOCTH CIIyYailHBIX COOBITHH;
® UCIOJB30BaTh (OPMYJIbl KOMOWHATOPUKU MPU PEIICHUH MPAKTUYECKHUX
3a/1a4u U yNpaKHEHUK;
® DAcMoO3HaBaTh FEOMETPUUECKHUE (PUTYPBI, BBHIOIHATH YEPTEXKU MO YCIOBHIO
3aJ1a4, OCYIIECTBIIATh IpeoOpazoBanue Guryp;
e pemaTh 33JaYd Ha BBIYUCIEHHE TE€OMETPUYECKUX BEIUYMH, HPUMEHSS
U3yYEHHbIE CBOWCTBA GUTYDP U (POPMYJIBL;
® BIAJETh AITOPUTMAMH PEUICHUSI OCHOBHBIX 3a]1a4 HA MMOCTPOCHUE.
® BBHIMOJHATH MPOCTEHUIINE MOCTPOCHUS HAa MECTHOCTH, HEOOXOJMMbIE B
pEaAIbHOM KU3HMU.
Obyuarowuecs noiyuam 603MOACHOCHIb HAYYUMBCSL:
®OIEPUPOBATh TMOHATUAMU  «IOCIEIOBATEIBHOCTEY, «apupMeTnieckas
MPOTPECCUS», KT€OMETPUUECKAs TPOTPECCUSY;
epelaTh 3a/1a4M Ha apUPMETHUECKYIO U TEOMETPUUECKYIO TPOrPECCHIO.
®U3BJICKAaTh, HMHTEPIPETUPOBATH UACHTUYHOCTh 3aJa4 pPa3HbIX THUIIOB,
CBSI3BIBAIOIIUX TPHU BEJIWUYMHBI (Ha paboTy, HA U MPeoOpa30BbIBaTh HHPOPMAITUIO O
reoOMeTpUYEeCKUX (Urypax, npeJcTaBICHHYIO Ha YepTexax;
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STIIPUMEHATHh TeoMeTpuueckue (HakThl [ pemeHus 3adad, B T.4.
IIPEATOJIATraoIINX HECKOJIBKO IaroB PEIICHMUS;

®10Ka3bIBaTh IT€OMETPUUYECKUE YTBEPIKICHNUS,

®BJIA/IETh CTAHIAPTHOM KIAacCHU(pUKAILMEH TUIOCKUX PUTYp (TPEYrOIbHUKOB U
YeThIPEXYTOJIbHUKOB).

®1ICIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp Il pelIeHMs 3a]ad
IIPAKTUYECKOIO XapaKkTepa U 3a1a4 U3 CMEKHBIX JUCLUIUIAH.

KpuTtepun oieHKH JOCTHKEHHS IVIAHUPYEMBbIX pPe3yJIbTATOB 10 MATEeMaTHKe

JUIs OLIEHKU JOCTHXKEHUS OOyYarolMMHUCS IJIAaHUPYEMBIX pPE3yJbTaToOB IO
MaTeMaTHKE MPUMEHSETCS] KOMIUIEKCHBIN U YPOBHEBBIH MOAXOI.

KoMmuiekcHbIN OX0/] peanu3yeTcs NOCPEACTBOM:

— OLEHKUM TpEX TIpyHn pe3ysbTaTOB: IPEAMETHBIX, JUYHOCTHBIX,
METaNpPEIMETHBIX (PETYJIATUBHBIX, KOMMYHUKAaTUBHBIX U [T03HABaTENbHBIX Y'Y [1);

— MCIOJIb30BaHUS KOMIUIEKCA OLIEHOUYHBIX IPOLEAYp (CTapTOBOM, TEKYIIEH,
TEMaTUYECKOU, pyOeKHOM, MPOMEXKYTOUHOM) KaK OCHOBBI ISl OLIEHKH JUHAMUKU
UHIMBHUIYaIbHBIX 00pa30BaTEeNIbHBIX JOCTHKEHHUN U JJI1 UTOTOBOM OLICHKH;

— COYETAaHMs PA3IUYHBIX B3aMMOJOMOIHSIOMNUX METOJ0B U (POPM OLEHKU
(cTaHIapTU3UPOBAHHBIX YCTHBIX M MUCBMEHHBIX PA0OT M MPAKTHYECKUX padoT;
IPOBEPKH BOCHOPHUATHS HA CIYX UM BOCIHPOM3BEICHUS TEMATHYECKOW U
TEPMUHOJIOTMYECKON JIEKCUKH 110 MAaTEMATHKE, a TAKXKE JIEKCUKHU 110 OpraHUu3alyin
y4eOHOM JESITEIBHOCTH COIEPKAHUS; HAOIIOACHUS U JIp.).

OueHka JOCTHXKEHUS METaNpeIMETHBIX pe3yJbTaTOB OCYIIECTBIIACTCS
aJIMUHUCTPALIMEN IIKOJIBI-MHTEPHATA B PAMKaX BHYTPEHHETO MOHUTOPHHTA.

OueHka JOCTUKEHUS JINYHOCTHBIX PE3YJIbTAaTOB OCYIECTBISETCS KIACCHBIM
PYKOBOJAMTENIEM, BOCHUTATEIEM M YUYUTEIEM-NPEIMETHUKOM IMPEUMYIIECTBEHHO
Ha OCHOBE €XEJIHEBHBIX HAOMIOACHUN B XO0/€ YUYEOHBIX 3aHATHUA M BHEYPOUHOU
NEeSATEIbHOCTH B paMKaxX BHYTPEHHErO MOHUTOPHUHTA.

VYPpOBHEBBII MOAXOA peaNIU3yeTcsl MOCPENCTBOM (DUKCALMHU Pa3TUYHBIX
YpOBHEH JOCTH)KEHHs OOydYarolmMMHCS C HapylIEHHEM CcliyXa IUIaHHUPYEeMbIX
pe3yabpTaToB: 6a30BOT0 YPOBHS, BhIIIE 0OA30BOTO YPOBHS, HUkKE 0a30BOT0O YPOBHS.
JoctuxeHnne oO0yvyaroUMMHUCS ©0a30BOr0  YpPOBHSI MPEIMETHBIX pPE3YJIbTaTOB
ONpENENAETCS AOCTUKEHUEM IUIAaHUPYEMBIX pEe3yJbTaTOB, IIPEACTABICHHBIX B
Onmokax  «BBIMYCKHUK HayuduTcs» W CBUAETEIBCTBYET O  CIHOCOOHOCTH
oOy4aIuxcsl pelaTb TUMOBbIE ydeOHbIE 3a7aud, OTpPaOOTaHHBIE CO BCEMHU
00y4JarImMMHUCs Ha 3Tare OCBOSHUS POTPAMMBI [0 MaTeMaTHKE.

JlocTikeHre OOyYaromMMUCS YPOBHSI BBIIIE 0a30BOTO  OMPEACISICTCS
JOCTMKEHHEM  TJIAaHUPYEMBIX  pe3yJibTaToOB, TMPEACTABIECHHBIX B  OJOKaX
«BBIMYCKHUK MOJYYUT BO3MOKHOCTb HAYUUTHCS.

Ouenka npedmemnuix pe3yibmamos

B cootBerctBuu ¢ TpeboBanusiMu GI'OC OOO ocHOBHOMN MpeaMET OLEHKU
— CIOCOOHOCTH OCYIIECTBISTh pEIIeHHE Y4YeOHO-TIO3HABATENbHBIX U Y4eOHO-
IPAKTUYECKUX 3aJa4, OCHOBAaHHBIX Ha U3y4aeMOM MaTepHualie, C UCI0JIb30BAHUEM
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CrocoOOB JIEHCTBUM, PENEBAHTHBIX COJEPKaHUIO Y4eOHOTro mpenMera, B T.U.
METaIlpeMETHBIX  (IIO3HABATENIbHBIX,  PETYJATHBHBIX,  KOMMYHHUKATHUBHBIX)
JICVCTBUM.

OneHka MpeIMETHBIX PE3yJIbTaTOB OCYIIECTBISETCS € Y4E€TOM YyueOHO-
MO3HABATEJILHOTO  Pa3BUTHUSI, OCOOBIX O0pa3oBaTEeNbHBIX IOTPEOHOCTEH W
CIIyXOpPEYEBBIX BO3MOKHOCTEN 00yYarOMIMXCs ¢ HapyIIEHUEM CIyXa.

OueHka TpeIMETHBIX Pe3yJbTaTOB BEAETCS B XOJ€ MPOLEeAyp TEKylleH,
TEMaTUYECKOU, pyOeKHOU, MPOMEKYTOUHON U UTOTOBOM TUArHOCTUKH.

['paduik AMArHOCTUYECKUX MPOLEAYP O MaTeMaTHKE.

Cmapmosas duaeHocmuka OpraHU3yeTCsl B Havalle KaXa0ro rojga oOy4eHus
Ha ypoBHe OOO c 1enbl0 OIEHKM TOTOBHOCTH OOYYAIOIIMXCS K H3YUYEHHUIO
OTNIENbHBIX pa3fenoB Marematuku. CraproBas KOHTpoOJibHAs paboTra 1O
MaTeMaTuke B 6 Kiacce NpelyCMaTpUBAET BBISBICHUE YPOBHS JOCTHKEHUN
mIaHupyeMbix pe3ysibTatoB ocBoeHust AOOIT HOO no npeamety «MaremaTukay.

Texywasa oOuaeHocmuxa TIPOBOJHUTCS Ha KaXKIOM YPOKE M BBICTYNAeT B
KauecTBE MpOLEAYpPbl OLUEHKH WHAWBUAYAJbHOTO NPOJABHKEHHA Ka)JI0Iro
0o0yyJaromerocs ¢ HapyIleHUeM CiIyXa B OCBOEHUU MPOrPaMMBbI [0 MaTEMaTHKE.

Tekyliee oleHUBaHNE MOXKET OBITh:

¢(hOpMUPYIOIIMM — MpPEJHA3HAUYCHHBIM IS TOJACPKKH M HalpaBlICHUs
YCUIMKM O0ydYaromuxcs, sl OOyYeHHs] PEHICHUI0 Y4eOHO-TI03HABATEIbHBIX H
y4eOHO-MTPAKTUUECKUX 3a]1a4;

®IMarHOCTUYECKUM, OPUEHTUPOBAHHBIM Ha BBIABICHHE M OCO3HaHUE
yuuTelIeM M  OOyYalollMMHUCS  CYIIECTBYIOIIMX MpoOJieM B OCBOCHUHU
POrpaMMHOr0 MaTepHala.

OOBEeKT TeKylel OIEHKM — TEeMAaTHUYeCKHe IJIAHUPYEMble pe3yJIbTaThl,
ATarbl OCBOEHUS KOTOPBIX 3a()MKCUPOBAHBI B TEMATUYECKOM TUIAHUPOBAHUU.

Jlis Texyuiel AMAarHOCTUKH MPUMEHSIOTCS cleAyromue GOopMbl U METOIbI
MPOBEPKHU: OMPOCHI B TUCHMEHHOW W YCTHOW (opMax, NPAKTUYECKUE U
nabopatopHble pabOThl, caMO- M B3aUMOOLIEHKA, pE3YyJbTaTbl MPOEKTHOM
JEATEIbHOCTH I10 MAaTEMATUKE U JP.

Temamuueckass Ouacnocmuka. I1IpoBOOUTCS 1O OKOHYaHUM HW3YYECHHUS
KOKJIO0M KpPYMHOM TEMbI M TPEACTaBIIeT COOON MpoIeaypy OICHKA YPOBHS
JOCTHXKEHHSI TEMATHYECKUX IUIAHUPYEMBIX PE3ydbTaTOB MO Marematuke. g
TEKyIlIEH AMArHOCTUKA MOTYT OBITh MCIHOJIb30BaHbl KOHTPOJbHO-U3MEPUTEIbHBIC
MaTepuagbl KAaK COCTABJICHHBIC YUMTEJIEM, TaK W MpeacTtaBiieHHele B YMK.
KonTponpHO-n3Mepurenbable Marepuaisl 13 YMK B Buze TecToB, NpOBEPOYHBIX
3alaHMd M KOHTPOJIbHBIX paldOT aJanTUPYIOTCA C YYETOM OCOOEHHOCTEH
MO3HABATEJIbHOIO M  CIYyXOPEUYEBOIO PAa3BUTHUS, OCOOBIX 00pa3zoBaTEIbHBIX
NOTpeOHOCTE O00ydYaromuxcsi ¢ HapylmIeHHWEM clyXa: [peaycMaTpuBaeTcs
UCIOJIb30BaHUE 3HAKOMOro OO0yYaroUIMMCsl pE4YeBOro Marepuaja, YIpOIIeHHE
CUHTaKCHYECKUX KOHCTPYKLHUH.

TemaTndeckas OLlEHKa MOXKET BECTHCh KaK B XOJI€ U3y4YECHHs TEMBI, TaK U B
KoHIE €€ ocBoeHMA. OLEHOYHBbIE MPOLEAYpPbl MOJOMPAIOTCS TaK, 4YTOOBI OHHU
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IpeaycCMaTpuBaid BO3MOYKHOCTb OLIEHKH JIOCTHKEHUS BCEl COBOKYIHOCTH
IUIAHUPYEMBIX pE3YyJbTaTOB W KaXIOro M3 HUX. Pe3ynabTaThl TeMaTHYECKOU
OLICHKH SIBJISIIOTCS. OCHOBAaHUEM I KOPPEKIHMH Y4eOHOro mpolecca U €ro
VHIUBUy JIA3ALUH.

Pybeosicnas ouacnocmuxa. J|aHHBIA BUJ TUAarHOCTUKHU MPEJICTABISIET COOOM
UHTETPUPOBAHHBIM BAPUAHT TEMATHYECKOTO KOHTPOISI M MNPOMEKYTOUHOU
aTTecTaluu. PyOeskHble KOHTPOJIbHbIE pA0OThl UMEIOT CTAaTyC YeTBEPTHHIX (3a 1, 2
U 3 yueOHbIE YETBEPTH).

B koHme kaxaoi ydeOHOW YETBEpPTH 00s3aTEIBbHO OpPTraHU3yeTCs
MOHUTOPUHT, OPHUEHTHUPOBAHHBII Ha TPOBEPKY BOCHPUATHS Ha CIyX U
BOCIPOM3BEJCHUSI TEMAaTUYECKOM W TEPMHUHOJIOTUYECKON JIEKCUKH y4eOHOMU
JUCHMIUIMHBL, a TAKXKE JIEKCUKU TI0 OPTaHU3alMK y4eOHOH JiesTenbHOoCTH. JlaHHas
IIPOBEpPKA IJIAHUPYETCAd U IPOBOJUTCS YUHUTEIEM-IPEIMETHHUKOM COBMECTHO C
yauTenaeM-a1eheKToIOroM (Cypaomearorom),

Ilpomesicymounass ~ ammecmayus  TPEACTaBIsieT CcOOOW  MpoUenypy
arTectanuu oOydvaronuxcss Ha ypoBHe OOO mo maTtemMaTHKe U TPOBOJUTCS B
KOHILIe yueOHoro rona. IIpoMexxyTouHasi arrectanusi NMPOBOJMUTCS Ha OCHOBE
pEe3yJbTAaTOB HAKOIUICHHOW OLIEHKM W PE3YJIbTATOB BBIITOJHEHHS] TEMaTHYECKUX
IPOBEPOYHBIX PadOT.

[IpomexxyTouHast ouneHKa, (UKCUpYyIOIas JOCTHXKEHHUE MPEIMETHBIX
IUIAaHUPYEMBIX pe3yJIbTaTOB 10 MareMaTtuke U Y'Y /[ Ha ypoBHE He HU»kKe 0a30BOrO,
SBJIIETCSI OCHOBAHUEM JUIsl IEPEBO/Ia O0OYUAIOIIETrocs B CIASAYIOIINNA Kiacc.

Kpurepuii [10CTHKEHUS/OCBOEHUSI Y4YEOHOro Marepuana 3aJaércsi Kak
BbINOJIHEHHE He MeHee 50% 3ananuii 6a30Boro ypoBHs wiu nonydenus 50% ot
MaKCHMaJbHOTo 0aiJia 3a BBIIOJIHEHNE 3aJaHuil 0a30BOT0 YPOBHSI.

Kputepun oneHKHM NpeaycMaTpUBAIOT TakXke OCOOEHHOCTH pEYeBOro
pa3BUTHsA O0y4YaIOIIMXCSl C HApyUIEHHEM CiyXa, a Takke cBoeoOpasue pa3BUTHS
NCUXUYECKUX (QPYHKUMH (MBILUICHUS, MaMATH, BOCIPUSATHS, BOOOpPANKEHMUS).
OrneHka pe3yJbTaTOB 00YUYEHMs BBICTPAMBAETCSI UCXOJs U3 MOHUMAHUS TOrO, YTO
0Oy4aroIIuiics C HapYIIEHNUEM CITyXa MOT OCO3HAHHO YCBOMUTH yUeOHBIA MaTepuall.

Haubonee ontumanbHONH (opMON MpOBEpKH 3HAHUM 1O MaTeMaTUKe
sBisieTcst TecT (He 6onee 50% oT 00bEMa Bceit KOHTPOIBHON PaboThl) B COUYCTAHUH
C THUCHbMEHHBIMU 3aJlaHUSIMU, TpPEOYyIOMmUMU OGOPMICHUS pPa3BEPHYTHIX U
apryMEHTUPOBAHHBIX OTBETOB.

Ouenka ycmubvix _omeemos yyawuxcs (C UCHOIb30BAHUEM KaIbKUPYIOLIEH
YKECTOBOU (POPMBI peun)

Ounenka «S5» CTaBUTCSA B TOM CIIydae, €CIM y4allUuMCs MOKa3bIBAET BEPHOE
NOHUMAHUE CYIIHOCTU PAacCMaTPUBAEMbIX MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW,
TEOpHId, a TAKXKE MPABUIBHOE OIPEACIICHUE MAaTEMAaTUYECKUX TEPMHUHOB; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHy, COIPOBOXJA€T paccka3 COOCTBEHHBIMHU
IpUMEPAMH, YMEET NPUMEHITh 3HAHUS B HOBOW CHUTyallud MNpPU BBIIOJHEHUU
3a/IaHUI; MOKET YCTAHOBHUTH CBSI3b MEXJY H3y4YaeMbIM WU paHEE H3YYCHHBIM
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MaTepuajioM MO KypCcy MaTeMaTHKH, a TaKXE€ C MaTepUajioM, YCBOEHHBIM NpHU
U3YYECHUU APYTUX MPEIMETOB.

Ouenka «4» CTaBUTCS, €CIM OTBET YUYEHHUKA YOBIIETBOPSET OCHOBHBIM
TpeOOBaHUSIM Ha OIEHKY 5, HO JaH Oe3 HCIOJIb30BaHHUS COOCTBEHHOTO ILIaHa,
HOBBIX IPUMEPOB, 0€3 TNPUMEHEHUs 3HAHUU B HOBOW cHUTyauuu, 0e3
UCIIOJBb30BAaHUSl CBSI3€M C paHee U3YYEHHBIM MaTepHaloM U MaTepHalIOM,
YCBOCHHBIM TPU M3YYEHUH IPYTHX MPEIMETOB: €CIH yYalIHICs JOMYyCTHII OJHY
olMOKy WM He Oosiee IBYX HEAOUYETOB M MOXKET UX UCHPABUTH CAMOCTOSITEIEHO
WJTU C HEOOJIBIIION TOMOIIBI0 YUUTETIS.

Ouenka «3» cTaBUTCS, €CIM y4YallMHCS MPABUIBHO NMOHUMAET CYLIHOCTb
paccMaTpuBaeMBbIX 3aKOHOMEPHOCTEH, HO B OTBETE€ UMEIOTCS OT/AEIbHbIE POOEIBI
B YCBOEHMHM BOIPOCOB Kypca MaTeMaTHUKH, HE MPEMSITCTBYIOLIUE JalbHEUIIeMY
YCBOEHHIO BOIPOCOB MPOTPAMMHOI0 Marepuaja. YMeeT NMPUMEHSITh MOJyUYEHHbIE
3HAHUS TPHU BBINOJHEHUM MPOCTHIX 3aJaHuil mo oOpasnmy. Jomyctun He Oonee
OJIHOM TpyOO# omuOKM W JBYX HEAOYETOB, HE OoJjiee OAHOM rpyOOM W OJHOMU
HerpyoOoii omuoku, He 6omee 2-3 HerpyObIX OIMMOOK, OJHOW HErpyOoil OMMOKHU U
TPEX HEIOUYETOB.

Ouenka «2» CTaBUTCA, €CIIM yYAIMICSA HE OBJALEN OCHOBHBIMHU 3HAHUSIMU
¥ YMEHHUSIMHU B COOTBETCTBHH C TPeOOBAaHUSMHU MPOTPAMMBI U TOMYCTUI OOJbINE
OIITMOOK M HEJOYETOB, YeEM HEOOXOAUMO JIJII OICHKHU «3».

Ouenka «1» cTaBUTCS B TOM CiIy4ae, €ClIM YYCHHK HE MOXKET OTBETHTh HU
Ha OJIMH U3 MOCTaBJIEHHBIX BOIPOCOB.

Quenka KOHMpPObLHbIX pabom

Ouenka «5» ctaButcs 3a paboTy, BHIIOJHEHHYIO MOJHOCTHIO 0€3 OIIMO0K U
HEJI0YETOB.

Ouenka «4» craBUTCS 3a pabOTy, BBIINOJHEHHYIO IOJHOCTHIO, HO TpHU
HAJIMYUM B Hel He Oosiee ofHOM IpyOOM M OAHON HErpyOOl OMIMOKH M OAHOTO
Hesouéra, He Oosiee TPEX HeMOYETOB.

Ounenka «3» CTaBUTCS, €C/IM YYCHHUK NMPaBUIIBHO BBIOJHUI HE MeHee 2/3
BCel pabOThl UK TOMYCTHI HE OoJee OJHOM rpy0oil OmMOKU U BYX HEIOUETOB,
He Oosiee onHOM rpyOoOil omMOKM U OJIHOM HerpyOoil ommOku, He Ooyee Tpex
HErpyObIX OLIMOOK, OJTHON HErpyOOi OIMOKHU U TPEX HETOUETOB.

Ouenka «2» CTaBUTCS, €CJIM YHUCJIO OMIMOOK W HEAOYETOB MPEBBICUIIO
HOPMY JJIS OUEHKH 3 WJIM NMPABUIILHO BBHITIOJHEHO MeHee 2/3 Bcel paboThI.

Ouenka «1» cTaBUTCS, €ClIM YYEHUK COBCEM HE BBINOJHUI HU OIHOTO
3a/1aHus.

Ouenka mecmos

«5» — BEpHO BBINOJIHEHO Oosee 75% 3amanuil.

«4» — BEpHO BBINOJHEHO 75% 3a1aHU.

«3» — BepHO BbINOJHEHO 50% 3a1aHU.

«2» — BepHO BbINOJIHEHO MeHee 50% 3amaHuii.

Buowl owubox

I'pybsie owmubku




67

1. He3nanue onpeneneHuil OCHOBHBIX MOHATHI, TeopeM, GOpMyIL.

2. HeymeHwue BbIIENSATh B OTBETE TIIABHOE.

3. Heymenne npuMeHsSTh 3HAHWS JJIS BBIMOJHEHUS 3aaHU M OOBSICHECHUS
bu3nYecKuX SIBJICHUI; OIMMOKH, TIOKA3bIBAIOIINE HEMPABUILHOE TOHUMAaHUE
CMBICJIA 3a/1aHHUS.

4. HeymMeHue yuTaTh U CTPOUTH TAOJIUILIBI M IPUHIIUITHAIBHBIE CXEMBbI

Heepyowie owubru

1. Herounoctu (QOpMYIUPOBOK, OMPEACIICHHUI, 3aKOHOB, TEOPEM,
BBI3BAHHBIX HEIIOJTHOTOM TTOHMMaHUS OCHOBHBIX IPHU3HAKOB OIPEACIIIEMOTO
noHsATus. OmmOKM, BBI3BAaHHBIC HECOONIOACHHUEM  YCIOBHUH  TIPOBEICHUS
VU3MEpPECHUMN.

2. OmuOK# B YCIOBHBIX 0003HAYEHUSAX, HETOYHOCTH TA0JIHI], CXEM.

3. HeparmoHanpHBIN BEIOOP X012 BHIMTOJHCHHS 3a/IaHHMS.

Heoouemui

1. OtnenpHBIE MOTPEUTHOCTH B (POPMYITMPOBKE BOTIPOCA MIIH OTBETA.

2. HeOpeskHOE BBIMOJIHEHHE 3aIMCEH, CXEM.

3. Opdorpaduueckue U MyHKTyaI[MOHHBIE OIUOKH.

Ilepeyens nH(pOPMALTMOHHBIX pecypcoB

das yuureas:

. IlpumepHass amanTupoBaHHass OCHOBHasi oOpa3oBaTelbHas
nporpaMma OCHOBHOTO o0Omiero ooOpazoBaHusi (BapuaHT 2.2.2)
(opobpena peuieHuemM @deaeparsbHOTO Y4€OHO-METOAUYECKOTO
00BbeAUHEHUSI MO o0mieMy oOpa3oBaHUIO, MPOTOKOJ OoT 18.03.2022
Ne 1/22);

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

2. byuko E.B., Mepznsk A.I'., Ilomonckmii B.b. Maremaruka. 5 kiacc.
Metoauueckoe nocobue. —M.: Benrana-I'pad, 2018

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

4. 3BaBud JI.W. Anrebpa: nuapakTuueckue MaTepuaisl 1l 7 —To Kiacca. — M.:
[Ipoceemenue.

5. Huxonbckass M.A. CoBpeMeHHBIEC MOIX0/IbI K 00YUYEHUIO MaTeMaTHKe JeTen
C HapyILIEHUSIMH cityxa. M.

6. KoxoB B.M. Anrebpa: numakTuueckue Marepuainbl misi 8 k1. — M.:
[Ipocsemienue.

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

M.: IIpocseuienue.

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

9. Munntoxk H.I'., lneikoBa W.C. PaGouas terpans. Anrebpa 8 kmacc. — M.:
IIpocsenienne

10. PabGoume mporpaMMsbl [0 r€OMETPUH O0IIEO0OPA30BATENBHBIX YUPEKICHUN
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no reomerpun. K YBK JI,B. IToropenosa 2011 r.
11. Tyces B.A., Mensnuk AWM. JIlugaktuuyeckue Marepuasibl 0 TEOMETPUUN IS
7 xnmacca. — M.: [IpocBenieHue
12.  Teomerpusa, 7-9: Kuura mns yuutens./ Koxo B.M. M.: Ilpocsemienue,
2003.
13. CD I'eometpusi. 7 kiacc.
14.  AnteiHoB IL.U. I'eomerpust 7 — 9 knaccel. TecTbl: Y4eOHO- METOAMYECKOE
nocodbue. M.: JIpodha,2000
Cneuuanvnasa 1umepamypa.
* Meroauka oOy4eHHs] pyCCKOMY f3bIKY B LIKoje riayxux. [loa pepakuuei
JI.M. beikoBoi - M.: [IpocBemienue
« C.A3bikoB. Meroauka oOyyeHUsSI TIOyXuX JeTedl  s3bIKy. M.:
IIpocsemenue
* A.I'.3ukeeB. Pa3zBuTne peun ywammxcs CHEHHAIBbHBIX (KOPPEKIMOHHBIX)
oOpa3oBaTenbHbIX yupexaeHuil. M.: Akagemus

s yqammxes:
- A.I'. Mepsnsik, B.b. ITonouckuii, M.C. Sxup. MaremaTtuka. 5 kinacc.— 2-€ u3j.,
nepepab. — M.: Bentana-I'pad, 2018
- A.T'. Mep3nsik, B.b. Ilononckuii, M.C. Skup. Marematuka 6 knacc, — 2-€ u3j.,
nepepad. — M.: Benrana-I'pad, 2018
- Anre6pa, 7 knacc (FO. H. MakapsiueB, H. I'. Munniok, K. U. Hemkos, U. E.
®eokTucton) 2014
- Anrebpa, 8 xmacc (FO. H. Maxkapwrues, H. I'. Munmiok, K. Y. Hemkos, U. E.
®eoxkrtucton) 2014
- Anrebpa, 9 xnacc (FO. H. Maxkapsrues, H. I'. Munmiok, K. Y. Hemkos, U. E.
®eoxktucron) 2014
- [ToropenoB A.B. I'eomerpust: YueOHuk mis 7-9 kiaaccoB o01eo0pa3oBaTeIbHBIX
yupexenunii, - M.: [Ipoceemenue, 2015.
HNuTepHeT-pecypcesbl:
[Hudpossie oOpazoBaTeIbHBIE PECYPCHI
* 1C: Penetutop. Marematuka (KUM) (CD).
» 1C: Maremaruxka. 5-11 knaccel. [Ipaktukym (2 CD).
* MareMaTuka: €XEHEAEJIbHOE YUeOHO-METOAMYECKOE TMPUIIOKEHUE K Tras3ere
«IIepBoe
ceHTsI0ps»: http://mat.1september.ru
Jnst  obecniedeHus: TUIOAOTBOPHOTO  Y4e€OHOrO mpolecca Mpernoaraercs
UCII0JIb30BaHUE UH(GOPMAIIMHN U MaTepUAJIOB CJICYIONUX UHTEPHET-PECYPCOB:
* MunuctepctBo oOpazoBanuss u Hayku P®. - Pexum goctymna
http://www.mon.gov.ru
. ®denepanbHOE  TOCYJApPCTBEHHOE  yUpEXKICHHE «l"ocynapcTBEHHBIN
HAyYHOUCCJIENOBATENbCKUN  MHCTUTYT  MH(GOPMAIIMOHHBIX  TEXHOJOTUH U
TEJICKOMMYHUKAIU». - Pexum
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nocryma : http://www.informika.ru

 TectupoBanue on-line: 5-11  kmaccel. -  Pexum  nmoctyma
http://www.kokch.kts.ru/cdo
e IlyreBomurens «B mupe Haykw» [ IIKOJBHUKOB. - Pexum npocryna

http://www.uic.ssu.

samara.ru/~nauka

* Merasumuknonenus Kupumia u Medoaus. - Pexxum noctyna: http://mega.km.ru
Caitt sHIuKIIONIEe UM, - Pexxum noctyna : http://www.encyclopedia.ru
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