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HosicHuTeILHAS 3aMIUCKA

AnantupoBaHHas paboyas mnporpamma Io npeametry «MaremaTthkay
aJpecoBaHa 00y4arOIKUMCS C HApYLIEHUEM CITyXa, MOIYYarolMM OCHOBHOE 001Iee
oOpazoBanue (BapmanT 1.2, 2.2.2). Ilporpamma pa3paboTaHa Ha OCHOBE
denepanbHOrO TOCYJApPCTBEHHOTO O0pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
oOmrero oopazosanusi (nanee — @I'OC OOO) (npuka3z MuHHUCTEPCTBA MPOCBEIICHUS
P® or 31.05.2021 Ne 287) u dexnepanbHOil aganTUPOBAaHHONW 00pa3oBaTEIbHON
IporpaMmMbl  OCHOBHOTO  oOIero oOpa3oBaHMs i OOYy4alolUXcs C
OTpaHUYCHHBIMUA BO3ZMOXKHOCTSIMU 370POBBs (MprKka3 MuHUCTEpPCTBA MPOCBEIICHUS
P® ot 24.11.2022 Ne 1025) ¢ Wu3MEHEHUSIMH, BHECEHHBIMU MPHUKA30M
MunnctepctBa mpocBemieHuss PP ot 01.02.2024 r. Ne 67 u npukazom
MununcrepctBa npocsemienuss PO or 17.07.2024 r. Ne 495  nns onpenesieHHOU
KaTeropun oOydYaroumxcsi ¢ HapylmleHMEM clyXa C YYeTOM HuX OCOOBIX
oOpa3zoBaTeabHbIX MOTpeOHOCTEH, KoHIenuu mnpenoaaBaHus MaTEeMaTUKUd B
Poccuiickoii  ®enepanun  (yrBepkaeHa  pacnopsbkeHueMm  IIpaButenbcTBa
Poccuiickoit ®@enepanuu ot 9 ampenst 2016 r. Ne 637-p), Ha OCHOBE aBTOPCKOM
nporpammel Bunienkuna H. 4. (a1t 6-7 x1accoB), Ha OCHOBE aBTOPCKOW IPOTPAMMBI
MakaperueBa HO.H.(anrebpa 8-11 kiacchl), HA OCHOBE aBTOPCKOW MPOrpaMMmbl
Aranacsina JI.C. (reometpust 8-11 knacchr)., DeaepalibHOM TPOrpaMMbl BOCITUTAHUS
— ¢ yd4€TOM MpoBepsieMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabHOM MPOTpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHUsl.

Pabouast mporpamMma amantupoBaHa JUIsl U3yUYCHHS] MaTEMaTUKH B 00beMe
OCHOBHOTO 001Iero oOpa3oBaHuMs Ha 0a30BOM YpOBHE OOYy4YalOIIUMHUCS C
HapyIlIEeHHEM ciiyXa ¢ Yy4€TOM HX OCOOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH,
0coOeHHOCTEN NCUX0(PU3NIECKOTO Pa3BUTHS B IPOJIOHTUPOBAHHBIE CPOKH C 6-TO 10
11 knacc.

LleHHOCTHBIC OPHMEHTHPBI B 00y4eHUH Y4eOHOMY IpeaMeTy
«MaTemaTHka» ¢ HapylIeHHeM CJIyXa 00y4aromuxcs

Marematuka, SBISISICH OJHUM M3 CHCTEMOOOpPA3yONIMX MPEAMETOB
IIKOJIBHOTO 00pa30BaHUs, UTPAET BAXHYIO POJib B JIMYHOCTHOM U KOTHUTHUBHOM
pa3BUTHHM C HapylieHueM ciyxa oOydarommxcs. CoaepikaHue TaHHOTO Kypca
COJICMCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS, OBJIAJACHUIO PALMOHAIBHBIMU
cnocobaMu ¥ mpuéMaMy OCBOEHUSI MaTEMaTHUE€CKOIO 3HAHUS, OCO3HAHUIO 3aKOHOB,
KOTOpbIE JIE)KaT B OCHOBE HW3YYaeMbIX SBICHHH, a TaKXKE€ CYIIECTBYIOIINUX
B3aMMOCBSI3€M MEXKIY SIBJICHUSAMMU.

3HaunuTeNbHA POJIb Kypca MaTEMaTHUKH IS OBJIAJICHUS OOYYarOIIMMUCS C
HapyIIEHUEM CIyXa COIMAJbHBIMH KOMIIETEHIIMSAMH, BKJIIOYAs CIIOCOOHOCTH
pemaTrh 3Ha4MMble JI1 MOBCEIHEBHOM JKU3HU YEJIOBEKAa MPAKTUYECKUE 3aJauH,
YMEHHUE UCIO0JIb30BaTh MNPUOOPETEHHBIE 3HAHMS ISl W3YYEHHUS OKpYy Karolen
NENCTBUTEIBHOCTH.



ConepxaHue Kypca MaTeMaTUKH SBJISIETCS BaXXHbBIM W JJISI yCHEUIHOTO
OCBOECHHUS TMPOTPAMMHOI0 MaTepHuaia Mo JIPYyrMM Yy4eOHbIM JUCHUIUIMHAM, IS
MPOJIOIKEHUS O0OYUEHHUS B CUCTEME HEMPEPHIBHOIO 00pa30BaHus, JJIsl MOJATOTOBKU
MOAPACTAIOIIETO MOKOJEHHUS K TPYAOBOU AESATEILHOCTH — B CBSI3U C HEOCHOPUMOM
pOJIBI0O  MaTeMaTUKM B  HAYYHO-TEXHHYECKOM IMPOTpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

eau n3yyenust yueoOHoro npeamera «MareMaTuka

Llenv yuebHOU Oucyuniunbl 3aKIIOYaeTCs B 0O0CCIEUEHHUU OBJIAJICHUS
TIIYXUMH 00YyYarolMMUCS HEOOXOAUMBIM (OIpEAeNIIEMbIM CTaHIaPTOM) YPOBHEM
MaTeMaTUYECKOW MOATOTOBKH B €IMHCTBE C PA3BUTUEM MBIIUICHHS U COLIMAIBHBIX
KOMIIETCHIIMM, BKJIFOYas:

— ¢opMupoBaHUE UEHTPAJIbHBIX MATEMaTUYECKUX TMOHATHN (4HUCIO,
BEJIMYMHA, TIeOMeTpuYeckas (Qurypa, nepemMeHHas, BEPOATHOCTb, (QYHKUUA),
o0ecrneunBalONIMX MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHus 00yYarOLIUXCS;

— MOJBEIcHNE O0YYAIOMIMXCA HA JOCTYHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPY’KAIOIIEr0 MHPA, MOHMMAaHUE MATEMAaTUKU KaK
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

— pa3BUTHUE UHTEIUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromumxcs,
MO3HABATEIIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YUYEHUIO MAaTEMATHKU;

— ¢opmupoBaHre GYHKIIMOHATHEHON MaTeMaTHYECKOW TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh ~ MPOSBJICHHS ~ MAaTeMAaTHMUYECKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSIX U MPU U3YUCHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
bopMyJIMpPOBATh UX HA A3BIKE MATEMATHUKU U CO37aBaTh MaTeMaTUYECKUE MOJIEIH,
MPUMEHSITh OCBOCHHBIM MaTEMAaTHUUECKWUW ammapar Jyisl PEeLIeHHs] MPaKTUKO-
OpPUCHTUPOBAHHBIX 3aJlay, MHTEPHPETUPOBATL U  OIEHUBATh TOJyYCHHBIC
pE3ybTaThI.

3amaun W3y4yeHus Y4YeOHOW IMCUUIUIMHBI B HAINPaBICHUU JMYHOCTHOTO
Pa3BUTHS C HAPYIICHUEM CIIyXa 00y4JarOIuXCs:

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS], CTIOCOOHOCTH KPUTHYECKH OIICHUBATh
BBICKA3bIBaHUS, TIOBOBI, (DaKTHI, IBIICHUS U T.11.;

—  pa3BUTHE KyJbTYpPhl  p€UYd, CIIOCOOHOCTH CTPOUTH  IICTIOYKH
YMO3AKJIIOUEHHM, pyKOBOJICTBYSICh ITPABUJIAMH JIOTHKH,

— pa3BUTHE CITIOCOOHOCTH K OCYIIECTBICHUIO YMCTBEHHOTO AKCIIEPUMEHTA;

— BOCITUTaHHE OOBEKTUBHOCTH, MHTEIIJIEKTYAJIbHOW Y€CTHOCTHU, TOTPEOHOCTH
U CHOCOOHOCTH K TPEOJIOJICHUI0 MBICIUTEIBHBIX CTEPEOTHUIIOB, O0YCIOBICHHBIX
OOBIZIEHHBIM OIBITOM;

—  BOCHHUTAaHHUE  TOJIOKUTEIBbHBIX  KA4eCTB  JIMYHOCTH,  BKJIOYAs
1EeIeyCTPEMIEHHOCTh, BOJIO, HACTOWYUMBOCTh, COLMUAIBHYIO MOOHIIBHOCTD,
CaMOCTOATENLHOCTh B MPUHITUHU PEIICHUI, a TakKe B OlLEHKE (PaKTOB, SIBJICHUIA,
BBIBO/IOB;



— pa3BUTHUE CIMOCOOHOCTH K aJanTalliid B COBPEMEHHOM WH(OPMAalOHHOM
o0IIecTBe, B T.4. 32 CUET YMEHHM MOJIb30BATHCS PA3HBIMU UCTOYHUKAMU TTOTYYCHHUS
uHbOpMaIny;

— pa3BUTHE MAaTEMaTUYECKUX CIIOCOOHOCTEN, MHTEpeca K MaTeMaTUIECKOMY
TBOPYECTBY.

B MmetanpenMeTHOM HamnpaBJICHUN:

—  (opmupoBaHMe  MpPEACTAaBIEHUH O  MareMaThKe KaK  4YacTH
0O0IIIEYeIOBEYECKON KYJIBTYPhl, O POJIM MaTEMaTUKU B Pa3BUTUU LUBUIM3ALUU U
COBPEMEHHOT'0 O0IIIECTBA;

— pa3BUTHE MpPEACTABICHUN O MaTeMaTuKe Kak (GopMe OMHCAHUS U METOJIE
NO3HAHUA JIEUCTBUTENIBHOCTH; COACHCTBUE MNPUOOPETEHUIO OO0YYaAIOIIMMUCS
HAYaJIbHOT'O ONBITAa MATEMATHYECKOTO MOJIEIUPOBAHHS;

— (¢opMmupoBaHuE OOLIUX CIOCOOOB HMHTEIUICKTYaJIbHON JEATEIbHOCTH,
NPUCYIIMX MaTeMaTUKEe W MPEACTaBIAIOMIMX COOOM OCHOBY ITO3HAaBATEIIbLHON
KYJIbTYpbI — 3HAUUMOM JJIS Pa3HbIX CPEp KU3HEAEATEIbHOCTH YEJIOBEKA;

— pa3BUTHE CIIOBECHOM peun, €€ oborameHue MaTeMaTH4ecKon
TEPMHUHOJIOTHENW, COOTBETCTBYIOUIMMH CHEUU(PHUKE Kypca pedeBbIMU 0OOpOTaMU;
COBEpIICHCTBOBAHUE  IPOM3HOCUTENBHBIX  HABBIKOB HAa  MaTeMaTUYECKOM
MmaTepuae;

— pa3BUTHE pa3HBIX OPraHOB YYBCTB, CIIOCOOHOCTH MX KOMIIEHCATOPHOI'O
UCIIOJIb30BaHUs B IPOLECCE TO3HABATEIbHOMN 1EATEIbHOCTH.

3. B mpenMeTHOM HallpaBJIeHUU:

— oO0ecrieyeHre OBJIAJCHUS MaTEeMAaTUYECKUMHU 3HAHUSIMH M YMEHUSIMH,
HEOOXOJIUMBIMM JIJII TPOAOJKEHUS OO0ydeHHs (Ha TOCJIEOYIOMMX JTamax
MOJTlyuyeHus: 00pa30BaHMA), HM3YUYEHHUS CMEXKHBIX [UCHUIUIMH, TPUMEHEHUS B
MMOBCEHEBHOM JKU3HMU;

— co3gaHue (QyHaameHTta s (GOPMUPOBAHUS MEXAHU3MOB MBILUICHUS,
XapaKTEePHBIX 711 MATEMaTUYECKOU e TEIbHOCTH.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VYyebnas aucnurummHa «Martematuka» ocBauBaeTcs Ha ypoBHe OOO mo
Bapuanty 1.2, 2.2.2 AOOII B mnposioHTHMpOBaHHBIE CpPOKU: ¢ 6 mo 11 kiaccel
BKJIIOUUTEIBHO.

OCHOBHBIMU JIMHMSIMH COJEpKaHus ydyeOHoro kypca B 6—11 kiaccax
SABIITIOTCSL cienytomme: «Hucna u BeIYUCICHUS», «Anredpa» («Anrebpandeckue
BBIDQXKEHUS», «YPaBHEHUSI U HEPABEHCTBa»), «DyHKum», «l'eomerpus»
(«I'eomerpuueckue (urypsl U HUX CBOMCTBa», «M3MepeHHe T€OMETPUUECKUX
BEJIMYUHY), «BEepOATHOCTh U CTATUCTUKAY.

Pa3BuTre yKa3zaHHBIX JIMHUN OCYILECTBISICTCS IMApaUIEIIbHO: Kaxaas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOW, HO MPU 3TOM B TECHOM B3aUMOJCHCTBUHU.
Kpome Toro, ux o0beuHsAET JOrH4ecKas COCTaBsAIoNIasl, TPAAULIMOHHO MpUCyIas
MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTEMAaTHUUYECKUE KYPChl U COAEPIKATEIIbHBIC
auann. Cpopmynupoannoe Bo PI'OC OOO tpeboBaHHEe «yMETh OMEPUPOBATH



NOHATUSAMU:  OTpEAeNieHue, akKcuoMmMa, TeopeMa, [O0Ka3aTeNbCTBO; YMEHHE
pacmo3HaBaTh WCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS, MPUBOJIUTH TMPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS BBHICKAa3bIBAHUI OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUHN pacIpeesieTcs o BCeM
rojgam o0ydenust Ha yposHe OOO.

B mnponecce ypokoB MareMaTHMKHM € HapylIIEHHEM cllyxa OOydJaroliuecs
3HAKOMSITCSL C Pa3HOOOPAa3HBIMM MATEMATHUYECKUMHU MOHATUSIMU U TEPMUHAMHU, C
MaTeMaTU4YeCKOM Ppa3eosIoTHeid, 4TO MO3BOJSET CTUMYIUPOBATH PEUEBOE PA3BUTHE
U MpeojioieBaTh ero HepoctaTku. M, HaoOopot, Giarogaps coOBEpIIEHCTBOBAHUIO
CJIOBECHOM peuM MPOUCXOAUT Hambojiee TITyOOKOE€ W OCHOBATEIbHOE OCBOCHUE
MaTEeMaTH4YeCKOTo 3HaHMA, (OopMHUpOBaHHUE aOCTPAKTHOTO MBINUICHH. B maHHON
CBS3M CYIIECTBEHHAs POJb B OOYYCHHHM MaTeMaTHKE MPHHAMICKHUT CIOBY. B
COOTBETCTBHH CO CIHEIU(UKON 00pa30BaTEIHbHO-KOPPEKIIMOHHOW pabOTHI B XOJe
YPOKOB MaTEMaTHUKH ITPETyCMaTPUBACTCS MPEIbIBICHNE BEPOAThHBIX HHCTPYKITHMH,
MIOCTAHOBKA CJIOBECHBIX 3a/ad, IMOOYXKJEHHUE OOyJaromuxcsi K PacCyXICHHIM
BCITYX, KOMMEHTHUPOBAHUIO BBITIOJTHSEMBIX JCHCTBUH, 00BSCHEHHUIO
OCYIIECTBIEHHBIX ONepaluil. YuuTeab JOJDKEH CO3/1aBaTh YCIOBHUS, IPU KOTOPBIX Y
oOy4Jaronuxcs ¢ HApyIIeHHBIM CIIyXOM OYJIeT BO3HUKATh MOTPEOHOCTh B PEYEBOM
OOIIEHUU NIJIsl TIOJIYYCHHS] TOM WJIM MHOM MaTeMaTH4eCKoW MH(OopMalluu, a TaKxke
TJIAaHUPOBAHMS, BBITIOJIHEHUS, MIPOBEPKHU MPAKTUYECKUX nercTBUN
MaTEMaTUYECKOTO COACPIKAHUS.

KorautuHas cocTaBisonas Kypca MaTeMaTUKH IMO3BOJIIET 00€CTIEUUTh Kak
TpeOyeMbIil CTaHAApTOM HEOOXOMUMBbIN (0a30BBIN) ypOBEHb MaTeMaTHYECKOU
MOATOTOBKH, TaK W TIOBBIIICHHBIH ypOBEHb, HEOOXOIWMBIN IS YTiayOJaEHHOTO
U3YUYCHUS TIPEMETA.

Kypc wMaremarmkn wWMeeT SPKO  BBIPAKCHHYIO  BOCHHUTATCIBHYIO
HaIpaBJIeHHOCTb. bnarogaps pa3HoOOpa3HbIM BUJAM JEATEIBHOCTH U (opmam
opraHu3anud paboThl OOyYaIOMMXCS HAa YpPOKaX MaTEMaTUKH IPOUCXOIUT
BOCIUTAHUE  ILEJICYCTPEMIIEHHOCTH, BOJW, HACTOMYMBOCTH, OCO3HAHHOMU
NOTPEeOHOCTH TIOBOAUTH HAYATOE JICIIO 10 KOHIIA. BBITIONIHSAS T€ UM WHBIE 3a7aHus,
C HapyIICHHEM Clyxa OOydYarolIHecs OCO3HAIOT, YTO HEOPEKHOE OTHOIIEHUE K
paboTe, OTCYTCTBHE COCPEIOTOYECHHOCTH TMPW PEIICHUH MPUMEPOB, 3ajaad,
OCYIIECTBICHUN TpapudecKux padoT U Jp. OOYCIOBIMBAECT BO3HUKHOBEHUE
ommnOok. OcCymecTBsis ACATENBHOCTh B TPyNIe, B MOATPyNNax, mapax,
oOydaroruecs ¢ HapylIeHUEM cliyXa ydarcs 0eCKOH(MIMKTHBIM CTI0C00aM pEeIIeHHS
POOJIEMHBIX CUTYaIIU, CTIOPHBIX BOIPOCOB, TPUHSATHIO HHOTO MHEHUS, YBOKCHHIO
K TOYKE 3pEHUS JPYTroro 4yeaoBeKa.

Conepxanve ypoOKOB MaTeMaTHKH TIO3BOJISIET Takke oOecreurBaTh
ACTETUYECKOE BO3JCHCTBUE HA JIMYHOCTh, B YACTHOCTH, 3a CYET MPEAbSIBICHUS
aKKypaTHO BBITTOJTHCHHBIX JIUJAKTHUYCCKMX TOCOOWH, aHalm3a W300pakeHUH,
MIPE/ICTABIICHHBIX B YUEOHHUKE, BKIIIOUAsi TEOMETPUUECKUI MaTepual.

OcBoeHue rayXuMd OOy4YarOHIMMHUCS MPOTPAMMHOIO MaTepualia 1o
MaTEeMaTHUKE OCYIIECTBISICTCS TPEUMYIIECTBEHHO HAa YPOKax TOJI PYKOBOJCTBOM



yuutens. OIHako A MPOYHOIO OCBOCHUS COJACpXKAHHMS Kypca Tpedyercs
IPEIyCMOTPETh PEryJspHOC BBHIMOJIHEHHE OMAIHUX 3aJaHui, MCKIIouYas THU
NPOBEJCHUST KOHTPONBHBIX paboT. Ilpu ompenenenun comepkanus U 00BEMa
JIOMAIITHETO  3aJaHusg  HEOOXOJUMO y4YecTh HEAOMYCTUMOCTh MEperpy3Ku
oOy4Jaronuxcs y4eOHbIM MaTEpPHAIIOM.

[Iporpamma BKJIIOYAET MPUMEPHYIO TEMATUYECKYIO U TEPMHUHOJIOTHUECKYIO
JIEKCUKY, KOTOpas JOJKHA BOWTH B CJIOBApHBIM 3amac C HapylIeHHEM CcliyXa
oOydJaronmxcst 3a CU€T IeJIeHANpPaBICHHON OTPaOOTKH, IMPEXIE BCEro, 3a CUET
BKJIFOUEHUS B CTPYKTYPY CJIIOBOCOUETAHUM, PEITIOKEHUM, TEKCTOB, B T.4. B CBSI3U C
(OpMyJIMPOBKOW BBIBOJIOB, BBIABMKEHHEM THIOTE3, OPOPMIIEHUEM JIOTMUECKUX
pacCyKIEHHH, IPUBEIEHUEM JT0KA3ATENbCTB M T 11!

Ipunyunvr  peanusayuu-obpazo8amenbHO-KOPPEKYUOHHOU  pabomvl  HA
YpoKax mamemamuxu.>

B cooTtBercTBUM € npunyunom HayyHocmu B X0Jle 00pa30BATEIbHO-
KOPPEKIIMOHHOTO  Tpoliecca MpeayCMaTpUBaeTCs, BO-TEPBBIX, BHIOOp U
NpEIbsIBICHHE MaTepHala B COOTBETCTBUU C TPEOOBAHMSIMH M TOCTIKEHUSMHU
COBPEMEHHOW HayKH, BKJIOUasi MaTEMATUKY, N€JaroruKy, CypAoNeaaroruky u ap.
Bo-BTOpBIX, IpHOOpETaeMble 00y4YaroIMMHUCS 3HAHUS JOJDKHBI ObITh CHCTEMHBIMU.
Bocnpusarre HOBOro mpeacTaBisieT coOOl Mpolece, B KOTOPOM KaKJ0€ BIEpPBbIE
OCBaMBaeMoOe€ SIBJICHHE, TOT WJIM MHOM HE3HAKOMBIA OOBEKT paccMaTpUBAIOTCS B
CUCTEME Pa3HOOOpa3HBIX CBSI3EN C MHBIMU SBJICHUSAMU U OOBEKTaMU: CXOJIHBIMU U
OTJIMYHBIMU. B-TpeTbux, npeabsBiseMblil MaTeprall J0KEH ObITh TOCTOBEPHBIM,
pacrnoiaraTh  MOJ/UIMHHBIM  Hay4YHbIM OOBsICHEHHMEM. B  KOppeKuHoHHO-
oOpa3oBaTeNbHOM TpOIleCCeé Ha ypoKaXx MaTeMaTUKH He  JIOIMyCKaeTcCs
ByJIbrapu3alysi, Ype3MepHasi yIpouéHHOCTh M3JI0KEHHsI 3HAHUNA CO CCBHLIKOM Ha
OCOOEHHOCTH  OOy4aroluxcs, OOYCJOBIIEHHbIE HapylleHueM ciyxa. B
COOTBETCTBMM C JAaHHBIM TMPUHIUIOM MPEIyCMAaTPUBACTCS  BOILIOILICHHUE
MaTeMaTHYECKUX MPECTABICHNN U TIOHATUN B TOUHBIX CIIOBECHBIX 0003HAYCHHUSIX,
onpeneneHusx. Kpome Toro, BayKHbIM yCIIOBHEM TMPHUHIIMIIA HAYYHOCTH SIBIISIETCS
Takas OpraHu3anus oOpa3oBaTebHO-KOPPEKIIMOHHOTO IIpoliecca, Korjma y ¢
HapyIIEHUEM CiTyxa oOydJarommxcs GOpMHUPYIOTCsS a0CTpakuyd U 0000IIEeHNs KaK
HMIIUPUYECKOTO, TaK U TEOPETHUYECKOTO THUIMA. DTO MPEAINOIaraeT MOCTHKEHUE
BHYTPEHHHUX CBS3€H U 3aKOHOMEPHOCTEW MAaTEMAaTUUYECKUX SIBJICHUM, OTHOLIECHHUM,

! Ha ypokax mpoBoAuTCcsa cIeUuaabHasg paboTa HaJ HOHHMMaHHEM, IIPUMEHEHHEM B CAMOCTOSTEILHOH pEedH,
BOCTIPUSTHEM (CIYXO3pUTEIBHO U /WM HAa CIyX C YY4ETOM YPOBHS CIYXOPEUEBOTO PAa3BUTHS OOYYAIONIMXCS) H
JIOCTaTOYHO BHATHBIM M €CTECTBEHHBIM BOCIPOU3BEJCHHUEM TEMAaTUUYECKONH U TEPMUHOJIOTUYECKOMN JIEKCUKH, a TaKXKe
JICKCHIKH 110 OpPTraHH3alUu YYeOHOH NEATENFHOCTH OOYYaIOUIMXCs Ha ypoke. YacTh TAaHHOTO PEUEBOro MaTepHaa,
yK€ 3HAKOMOTO OOYYarolmMMCS, MOXKET OTpadaThIBAThCS HA KOPPEKIMOHHO-pa3BHBAIOMIMX Kypcax «Pasutne
BOCTIPHSITUS ¥ BOCIIPOHM3BEACHUS YCTHOM peun» MPH COBMECTHOM ILUIAHUPOBAHUHU PAOOTHI YUUTEIEM-IIPEIMETHUKOM
1 yuuTeneM-n1e(eKTonoroM (CypIomnenaroroM), peam3yomuM JaHHble Kypchl. Ha KoppeKInmoHHO-pa3BUBAIOIINX
Kypcax y 00ydaromuxcs 3aKperuIsTioTCs YMEHUS BOCTIPHATHA (CIyXO3pPHUTENBHO W/HMIIN Ha CIYX C y4ETOM ypOBHS MX
CJIIyXOp€4Y€BOIo paSBI/ITI/If{) U AJ0CTAaTOYHO BHATHOTIO M C€CTCCTBCHHOTO BOCIPOU3BCACHHUA JAaHHOTO PEYCBOTO
MaTepHaa.

2 [IpMHLIHUIIBI KOPPEKLMOHHO-00pa30BaTelbHOM paboTEl Ha YPOKaxX MAaTeMaTUKH onpeaenensl mo H.M. Hazaposoii u
I".H. baroBy. Cm. Hazaposa H.M., baros I".H. MaTtemaruka ¢ Metoaukoi npenonaBanus. Jlekuuu. s ctyn. ned.
¢-ta. — M.: U3n-Bo MI'OITY, 1998. — C. 47 — 57.



3aBucuMocTeil. Hayunoctb B 00ydueHuu wMartemaTwke (anredpe, TeoMEeTpuu)
o0ecrieunBaeTcs Takxke 3a CYET MPENOCTABICHUS MaTepuana, Kacarolerocs
MCTOPUYECKOTO PA3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JTIOCTUKEHUM.

B coorBercTBMM ¢ npunyunom pazeusaroujeco ooOyuenus Tpedyercs
o0ecrieunBaTh CTAHOBJEHUE II03HABATEIbHBIX U TBOPYECKHMX CIOCOOHOCTEM
oOyyaromuxcs, yNpaBiIeHHE TEeMIaMH U COJEpPKaHHEM HX MaTeMaTHYECKOIo
pa3BUTHSA 3a CUET COOTBETCTBYIOIIMX BO3JACHCTBUIL. B pe3ynbraTe o0yueHnue Oyaer
«BecTn» 3a coboil passutHe. [Ipu 3TOM TpeOyeTcs NpeabsBICHUE MaTepuaia C
y4€TOM OCOOBIX 00pa30BaTENbHBIX NOTPEOHOCTEM, PEUEBBIX M IO3HABATEJIbHBIX
BO3MOXKHOCTEH, HHIUBUAYaJIbHBIX OCOOEHHOCTEM C HapylIEHHEM CllyXa
oOyuaronuxcs. Kpome Toro, mpemycMaTpuBaeTCsi BKIIOUYEHHE B COJECpPKAHUE
YPOKOB Kak pENpOAyKTUBHBIX 33JaHWil, TaKk M CO3/JaHHE CHUTyaluui
M03HABATEJILHOTO 3aTPYAHECHMS, 3aJaH1il IpoOIeMHOro Xxapakrepa. B uncie Tunon
3aJlaHAl TIPEeTyCMaTPUBAETCA BBICOKUW YNENbHBII BEC TAKUX, KOTOPbIE TPEeOYyIOT
AKTUBHOT'O UCIIOJIb30BaHUs CIIOBECHOU PEUH.

C yuéroMm npunyuna eocnumuvigarouje2o oby4eHus MPOrpaMMHBII MaTepuall
JOJKEH OBITh OPUEHTUPOBAH HA Pa3BUTHUE Y C HAPYIICHUEM CllyXa 00ydaroluXcs
MOJIOKUTENIBHBIX MOpAJbHBIX U HPABCTBEHHBIX KauecTB. YUEOHBIH Marepuan
HA3BaHHOTO Kypca 00JIaJJaeT 3HAYUTENIbHBIM BOCIUTATENIbHBIM IOTEHLIMAJIOM, B
CBSI3U C YEM JIOJKEH UCIOJIb30BaThHCS Ul PaCUIMPEHUsI KPyro3opa 00yJaronmxcs,
pa3BUTHS  KYJbTYpbl YMCTBEHHOIO TpPYJa, COBEPLICHCTBOBAHHS HABBIKOB
paloHanbHOM opraHu3auuu padbotsl U Ap. K 3HaunMbIM (akTopam peanuzanuu
NPUHLINAIIA BOCIUTHIBAIOIIETO OOYy4YEHHsS OTHOCSTCS TIIIyOOKOE 3HaHHUeE IpenMera
YUHUTEJIEM, UHTEPECHOE U AOCTYITHOE JIJIsl O0yHarOUIMXCsl U3JI0KEHUE MaTepHaa.

Ipunyun cesasu obyuenus ¢ xHcusHvio TpeOyeT, YTOObI PYU OCBOEHUHU 3HAHUI
C HapylIeHHWEM cllyXa oOyyaroluecs, C OJHOW CTOPOHBI, ONUPAIUCH Ha
COOCTBEHHBIM KM3HEHHBIM M MpPaKTHUYEeCKUH omnbIT. C Apyrod CTOPOHBI, BaKHO
oOecreynBaTh NMpUBJICYEHUE TPUOOPETEHHBIX 3HAHU U YMEHUW B MOBCEIHEBHOM
KU3HEHHOW TMpaKTHKE, B pPa3HbIX BUAAX JedareinbHOCTH. lIpemycmarpuBaercs
pEryJiipHOE€ O3HAKOMJICHHE OO0Yy4aloUIMXcs C TEeM, KaK 4YeJOBEK MCIOIb3yeT
MaTeMaTUYeCKUe 3HaHHMS B Pa3jMYHBIX COIMAIbHO-OBITOBBIX CHUTyalUsX, Ha
IIPOU3BOJICTBE U T.II.

IIpunyun npounoco yceoenusi 3HaHuii 0CO00 3HAYMM B 0Opa30BaTENbHO-
KOPPEKIIMOHHOW padoTe B CBSI3M C OCOOEHHOCTHIO OO0YUYAIOIIUXCS C HapyIICHUEM
Cllyxa CpPaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaMBaeMbI yueOHBIM Marepuai. B
JAHHOM CBSI3M UISl a[IEKBAaTHOTO OCO3HAHUS M MPOYHOrO 3allOMHHAHUS MaTepuasa
TpeOyeTrcs omopa Ha BCE COXpaHHbIE AaHAJIMW3ATOPhI, HCIOJb30BaHUE
KMHECTETUYECKUX OUIYIEHUH B BOCIIPUSITUU MAaTEMAaTUYECKUX 00BEKTOB. BaxkHbIM
TaK)Ke SIBJIICTCA YBSI3bIBAHME BHOBb 3allOMMHAEMOrO0 C paHee MOJy4YEHHBbIMU
3HAHUSIMU, BKJIFOYEHHE HOBOT'O 3HAHMS B YK€ CIOKHUBILYIOCS CUCTEMY; pa3BUTHE
CHOCOOHOCTM K  ONOCPEAOBAHHOMY  3allOMMHAHHUIO,  COBEPILIEHCTBOBAHHE
COOTBETCTBYIOIIUX  MBICIUTENbHBIX NpUEMOB. TpeOyeTcsi MpenycMOTPETh



CHUCTEMAaTHYECKOE HCIOJIb30BAHUE YNPAXKHEHUM HA MOBTOPECHUE U 3aKPEIICHUE
MIPOMJICHHOTO MaTepHUasa ¢ BKIFOUEHUEM B IOBTOPEHUE AJIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvzosanusi HaA2AAO0HOCMU TPELYCMATPUBAET MOCTEIIECHHBIN
MEPEXO] OT HAIJISTHOCTH K CIIOBY, COYETAHHUE HATIJISIIHOCTHU CO CIIOBOM. Peanuzanus
JTAHHOTO TMpUHIMNA TpedyeT yuéra TOro, YTO HAIJISIIHBIE BUABI MBIILICHUS
HaxoJSTCS B TECHOM B3aUMOJECHCTBUHM CO CJIOBECHO-JIOTUYECKUM MBIIIJIEHUEM.
JlanHO€ B3aMMOJIECTBHE HAUMHAETCS C MBICICHHOTO (hOPMHPOBAHUS HATJISTHBIX
0o0pa30B Ha OCHOBE CJIOBECHOTO TEKCTa (HAmpuUMep, YCJIOBHs 3anadu) B dopme
nepeBo/ia Ha A3bIK 00pa30B COJEpMAHUS ITOrO TEKCTa (3a/1auyu) — YCTHOTO JMOO
IMUCbMEHHOTO. B TaHHOM ciiydae HarjsiAHbId MaTepual IpeACTaéT B BUIC BHELIHEH
OMOpPbl BHYTPEHHUX JEHUCTBHIA, KOTOPHIE BBIMNOJHAET TNIyXOW OOyYarolUics IMOA
PYKOBOACTBOM Imenarora. [lo mMepe OBIageHUsT MAaTeMaTHYECKUMU IOHATHUSIMU,
a0CTPaKTHO-JIOTUYECKUM  MBIIIJIEHUEM TJIABHOE COJIEp)KaHWEe B  OOy4YCHUH
MAaTEMATUKH COCTABIIIOT HE CAMH MPEAMETHI, SIBJICHUS, a CYIIECTBYIOIINE MEXIY
HUMH CBS3U U OTHOIIEHUs. OOBIYHON HATJISITHOCTU CTAHOBUTCS HEIOCTATOYHO, B
CBSI3U C UEM BCTYIAET B CUITYy npunyun mooeaupoganusi. OH He TPOTUBONOCTABIICH
IPUHILMITY HArJBSIAHOCTH, a SBJBIETCA €ro BBICIIEW CTyIleHbro. braromaps
MOJICIMPOBAHUIO C HAPYIICHHEM Ccliyxa OOydJaroluecss B HarJISIIHOM BHJIE
(mocpeacTBOM cxem, rpaduKOB, YEPTEkKEW) OCBAMBAIOT METOJABI U CIOCOOBI
[I03HAHUS M3Yy4YaeMbIX OTBJICUEHHBIX CBS3€M M OTHOLICHUN MEXAY IPEIMETaMU,
SABJICHUSIMH, TIOMCKAa HOBBIX BHYTPEHHHMX OTHOILICHUM M 3aBUCUMOCTEH. B CBOMO
ouepelb, HEYMEPEHHOE HCIOJIb30BAaHUE CPEACTB HAIISIAHOCTA MOXKET OTBIICKATH
oOydJaronuxcst OT MOCTABJICHHOM Mepej] HUMU yueOHoM 3a1aun. B cooTBeTCcTBHM C
ATUM HE TMpeayCcMaTpUBaeTCs 3aJiepKKa Ha HarjsaIHbIX Qopmax JIelCTBUH,
criocoOOB BBLITIOJIHEHUS 3aJaHUN B TEX CydasiX, KOTJla y C HapylIeHHEM CiyXa
oOyyarommxcsi chOpMUPOBAHBI MBICIICHHBIE 00pa3bl ATUX AecTBuil. OIHAKO TIPU
BO3HUKHOBEHUH TPYJIHOCTEMN B CBA3U C OCBOCHHEM MaTepuasa, MpeCTaBICHHOTO B
OTBJIICUEHHON  (dopme, TMpeaycMaTpuUBaeTCsl  BO3BpalleHUWE K  HArJISAHO-
MIPAKTUYECKOM OCHOBE 3aJaHUS.

Ipunyun unOUBUOYAILHOCO NOOX00a K 00y4arOwuMcss B YCIOBHUSAX
KOJUICKTUBHOTO OOy4YeHHsS MaTeMaTUKe TNpeaycMaTpuBaeT y4E€T TOro, HTO
YMCTBEHHBIE, PEUEBBIE, KOMIICHCATOPHBIE BO3MOXXHOCTH C HAPYILICHUEM CIlyXa
oOydJaronuxcs pa3audHbl. B 3Toi cBsi3u TpedyeTcst MHANBUY ATA3AITIs 3aJaHHH 110
KOJIMYECTBY M COAEPkKAHHIO, MPEAYCMATPUBAIOTCA PA3JIAYHBIE MEPHI MOMOIIH
pa3HbIM 00yYarOIIUMCH.

Ilpunyun onoper 6 o00yyeHuu Mmamemamuxke HA 300pPO6ble  CUNbL
obyuaroujecocss TpeOyeT KOPPEKIIMOHHOW HAMpaBICHHOCTH 00pa3oBaTEIbLHOTO
nporiecca. C HapylieHHEeM ciiyxa oOydJaroluecsl OBJIaJICBAlOT MAaTeMaTUYECKUMU
3HAHUSIMU TPEUMYIIECTBEHHO IOCPEJICTBOM CIYyXO3PUTEIBHOTO BOCIPUSITHUSA
y4eOHOro MaTepuajia C aKTUBHBIM NPHUBJICYECHUEM COXPAHHBIX aHAJIU3aTOPOB,
NOJAKPEIUIAsl W pacliupsis ToJydaeMmble 3HaHUS Oynarojaps NpPaKTUYECKON
JEATEIbBHOCTH,  YYBCTBEHHO,  JBHUIAaTEJIbHO,  OCS3aTENIbHO  BOCHPUHUMAs
MaTeMaTU4YeCKne OOBEKTHI W sIBJICHUS. Pa3sHOOOpa3HbIe BHIBI ACSATEIHHOCTH,



Harpy:as pazjMyHble aHAIU3aTOPBbI, Yallle X COYETaHUs, T03BOJISIOT CO3/1aBaTh B
CO3HaHMHU Oo0Jiee SICHBIE U MPOYHBIE 00Pa3bl MOHATHUS U3Yy4aeMOI0 MAaTEMAaTUYECKOTO
Marepuania.

lpunyun desmenbHOCMHO20 NOOX00a OTPAKAET OCHOBHYIO HAMPABJICHHOCTh
COBPEMEHHOW CHUCTEMbl O0pa30BaHUs TIJIYXOro oOO0y4arolierocs, B KOTOPOM
JeATEIbHOCTh paccMaTpUBaeTCsl Kak mpolecc (popMupoBaHus 3HaAHUM, YMEHUN U
HAaBBIKOB M KakK YycCJOBHE, 0OecCleunBaoliee KOpPpEeKIMOHHO-PA3BUBAIOIIYIO
HaIpaBJIeHHOCTh 00pa3oBaTesbHOrO Ipoiecca. Ocoboe MecTo B peanu3aluu
JTAHHOTO MPHUHIIMIIA OTBOJUTCS MPEIMETHO-TIPAKTUUECKON NeATEIbHOCTH, KOTOpas
paccmaTpuBaeTcsi Kak CpeACTBO KOPPEKIMHM U KOMIIEHCAIIUU BCEX CTOPOH MCUXUKU
[JIyXOro oOO0yd4arolerocsi — B COOTBETCTBUU C IICMXOJOTMYECKOM TEOpUer o
JeSITEIbHOCTHON IETEPMHUHALINN TICUXHUKH.

IIpunyun eduncmea obyuenus mamemamuxe ¢ paseumueM CJ108eCHOU pedu U
Hepeuegvlx NCUXUYEeCKUx npoyeccog OOYCIOBIEH CTPYKTYpOM HapyLICHUS,
0COOBIMH  00pa30BaTEIbHBIMU  MOTPEOHOCTSIMHM € HapylIEHUWEM  Ciyxa
oOyuvaronxcs. B COOTBETCTBHUM C 3THM B XOJ€ YpPOKOB TpeOyercs YAENsTh
BHUMaHue paboTe HaJ MaTeMAaTUYECKOM TEPMUHOJIOTUEH, pacIIupsTh 3arac
MOJIeJIe U BapUaHTOB BbICKa3bIBAaHUI MaTEMAaTUUYECKOTO cofepkanus. OBnaneHue
CIIOBECHOM PEUYbl0 B XOJ/I€ YPOKOB MaTeMAaTHUKH (anredpbl, T€OMETPUU) SBIIAETCS
YCIIOBUEM JAJbHEHIIEr0o W3Y4YEHHUs] 3TOH JAUCHUUIUIMHBI, a TaKXe OCBOCHMS
HIMPOKOTO0 Kpyra MaTeMaTUYeCKUX M JKUTEHCKHUX TOHATUN, HUCHOJb3yeMbIX B
obuxoze.

[lenenanpasnenHas paboTa MO Pa3BUTHUIO CIOBECHOW peud (B YCTHOW U
MMCbMEHHOM (pOopMax), B TOM YHCIIE CITyXO3PUTEILHOTO BOCIIPUATHSL YCTHOM peyw,
pPEYEBOro Ciyxa, MPOU3HOCUTENIBHON CTOPOHBI peuH (ITPEX/IE€ BCEro, TEMATHUECKOU
Y TEPMUHOJIOTUYECKOM JIEKCUKU YUYEOHOU AUCIUIUIMHBI ¥ JIEKCUKH 10 OpraHU3aluu
y4e0HOM eATeIbHOCTH) IPELyCMAaTPUBAETCS HA KAKIOM YpOKe®,

B mpouecce ypokoB MareMaTHKu TpeOyeTCs OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peuHr 00ecleunBaTh pa3BUTHE Y C HApYUIEHUEM ClyXa O0ydarolmxcs
JPYTUX MNCUXUUYECKUX MPOLECCOB. B 4acTHOCTH, pelyCMaTpUBAETCS PyKOBOJICTBO
BHUMaHUEM OOYyYaloUIMXcs Yepe3 MOCTAHOBKY M aHANU3 yueOHBIX 3a/1a4, a TakKe
COCPENOTOYEHUE M TNOJIJAEP)KAHHE BHUMAHUS 3a CUET MPUBJICYEHHUS CPEICTB
HaTJSAHOCTH, BUIEOMATEpPHANIOB, JOCTYMHBIX IO CTPYKTYpE M COJEP>KAHUIO
CIIOBECHBIX MHCTpYKUMH. Pa3Butue mamsaru oOecneunBaeTcs MOCPEICTBOM
COCTaBJICHHsI CXEM, aHaju3a CoJepKaHus TaOJull, TEKCTOBBIX 3adady. Pa3Butue
MBIIUIGHUSIT W €ro omepanuii oOecreunBaeTcss 3a CUET  yCTAHOBJICHUS
MOCIICIOBATEILHOCTH  BBITIONTHEHUS! BBIYUCIUTENBHBIX JIEHCTBUN, TPUYUHHO-
CJIEJICTBEHHBIX CBsi3ed U Jip. B 00pa3oBaTenbHO-KOPPEKIIMOHHON paboTe cieayer
C/IeNIaTh aKIEHT Ha Pa3BUTUU Y 00YyYaIOUIUXCS CIIOBECHO-JIOTMYECKOTO MBIIIJICHUS,

3 Pa6oTa Mo pa3sBUTHIO BOCTIPHMATHS W BOCIIPOM3BENEHUS YCTHOM peUM HE JNOJDKHA HAPYLIATh ECTECTBEHHOTO XOMa
ypOKa, IIPOBOJUTCSA Ha dTalax 3aKpeIUICHUs M MOBTOPEHHUs y4eOHOro MarepHana; B XOAe ypoKa obOecrieyuBacTcs
KOHTPOJIb 32 NPOHM3HOIICHUEM OOYYaIONMIMXCs, MOOYKACHHE K BHATHOW M €CTECTBEHHOW PEYH C HCIIOIb30BaHHEM
NPHUHATBIX METOIUYECKUX IPHEMOB paboTHI, Ha KKIOM YpOKe IpeycMaTpuBaeTcs GoHeTHYecKas 3apsiiKa, KoTopas
npoBojsTCs He Ooiiee 3 -5 MUHYT.
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0€3 4ero HeBO3MOKHO IMOJIHOLEHHO PACCYXAaTh, J€JaTh BBIBOJbI, OCYIIECTBIISATh
BBIJIBIJKECHUE W TPOBEPKY TUIOTE3. B NaHHOW CBA3M NMPOrPaMMHBIN MaTepual
JOJDKEH M3J1araTtbCsl YUYUTEIEM SICHO, MOCIEN0BATENbHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB M TMOJHBIM OXBAaTOM TeMbl. BaxkHasi posib B pa3BUTHH Y C HApyIICHUEM
cillyxa  OOy4arouMxcs  CJIOBECHO-JIOTMYECKOIO  MBIIUICHUS  MPUHAJIEKUT
OOCYKJIEHUIO M BBIBECHUIO (HOPMYJI, MOJEIMPOBAHUIO IPAKTHUECKUX 337ad C
OMOUIBIO (JOPMYJI, BBIIIOJIHEHNIO BBIYUCIEHUI 110 (opMyJiaM U JIp.

B cootBerctBUM ¢ npunyunom unmeHcugukayuu peuesoco O0OWeHUs
(KOMMYHUKAaTUBHOCTH) TpeOyeTcs CO3JaHME Ha ypOKax MaTeMaTHKH CHUTYyaluil
pedeBoro oOmeHus. s storo, kak u Ha »sTane HOO, BaxXHO NpaKTUKOBATH
paznuyHble (OpMBI PadOThl € HapyUIEHHWEM CciyXa OOydYalolIMXCA: MapamH,
Opuragamu u Ap. JanHeie QopMbl paOOThl, HAPSAAY C HWHBIMH, I1O3BOJISIOT
OCYIIECTBISITh KOMMYHHKAaTUBHOCTh YYEOHOTO MAaTeMaTHYEeCKOro MaTepuana |
caMoi opraHm3anuu paboThl Ha YpOKe, aKTHBH3HPOBATH «MaTEMaTHUECKHID»
CJIOBApb, «MAaTEeMaTHYECKYI0» (Ppa3eosiorrio, COBEPUIEHCTBOBATh Y 00YUYaIOIINUXCS
YMEHHs JIOKa3bIBaTh, pacCyXAarh, (OPMYIHPOBATh BBIBOJABI, W3BICKaTh U
aHaJIM3UPOBATh UH(POPMALIMIO MATEMATUUYECKOTO COJIEP KAHUS.

B mpouecce 00pazoBaTenbHO-KOPPEKUMOHHOM pabOThl MOTYT OBITh
UCIOJIb30BaHbl LU(POBBIE TEXHOJOTMH, K KOTOPBIM OTHOCST HWH(OPMALMOHHO-
oOpa3oBaTebHbIE Cpelbl, AIIEKTPOHHBIN oOpa3oBaTenbHBIA  pecypc,
JUCTAHLIMOHHBbIE 00pa3oBaTeibHbIE TEXHOJOTHH, D3JEKTPOHHOE OOydYeHue ¢
MOMOUIbIO UHTEPHETAa U MYJIbTUME/IHA.

[IpeumyuiecTBamu UCTOJb30BaHUSI  LU(QPOBBIX  TEXHOJIOTUH B
0o0pa3oBaTeIbHO-PEAOMIIUTAIIMOHHOM  TIpOllecCe  SIBJISIIOTCA  JIOCTYITHOCTb,
BapHATUBHOCTh, HAIJSAHOCTH OOydYeHHus, oOpaTHas CBSI3b  YYHTENs C
00y4aroIUMUCs, TOCTPOCHNE HHIWBUIYATbHOW TPAEKTOPUU M3ydeHHUs y4eOHOTO
MaTepuaina, oOydeHrne ¢ MPUMEHEHHEM HWHTEIUICKTYadbHBIX CHCTEM TMOJICPKKU
(mns aganTanuu yueOHOro MaTepuana K 0coObIM 00pa3oBaTebHBIM MOTPEOHOCTSIM
oOyuatomumxcsi). Opranuzanusi OOydeHHs] Ha OCHOBE ITU(MPOBBIX TEXHOJIOTHI
MO3BOJIIET AKTHUBU3UPOBATH KOMIIEHCATOPHBIE MEXaHHU3Mbl OO0yYarouMxcs,
OCYIIECTBISATE  00pa3oBaTeNIbHO-PEAOMIIMTAIIMOHHBIM ~ MpOIleCC HAa  OCHOBE
MOJIMCEHCOPHOTO MOIX0/1a K MPEOA0JICHUIO BTOPUUHBIX HAPYIICHUI B Pa3BUTHUH.

[{u¢poBble TEXHOJOTUU MOTYT HUCIIOJIB30BATHCS B PAa3IMYHBIX BapHalUsIX: B
BUJIC MYJIbTUMEIUIHBIX MTPE3EHTALNM, KaK YUeOHHUK U paboyasi TeTpajib, B KAaueCTBE
CIIOBapsl WJIM CIPaBOYHUKA C y4eOHBIMU BHICOPMIBMAMM, KaK TPEHAXEP IS
3aKpeIJIeHHUs] HOBBIX 3HAaHUH WM B BUJIE MPAKTUYECKOTO MOCOOUSI.

Nudopmarmonno-oOpazoBaTeabHas cpeaa o0pa3oBaTEILHOIO YUPEKIACHUS,
OpraHM30BaHHAs C  HCIOJb30BAaHMEM [HU(PPOBBIX  TEXHOJOTWH, JIOJDKHA
o0ecreynBaTh:

— UHPOPMALIMOHHO-METOJUYECKYI0 MOJAEPKKY 00pa30BaTeIbLHOrO Mpoiecca
C yuéToM 0coObIX 00pa30oBaTeNbHBIX NOTPEOHOCTEN O0YUAIOUIUXCS C HAPYILLIEHUEM
CllyXa;
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— IUITaHUpOBaHWE O0pa30BATEIBHOTO TMpollecca M €ro PecypcHOro
o0ecrniedeHuns B COOTBETCTBHH C (peIepabHBIMU TPEOOBAHUSIMU OCHOBHOTO OOIIIETO
oOpa3oBaHus;

— MOHHUTOPHHT ¥ (DHUKCAIMI0O XOJa M PEe3yJIbTaTOB 00pa3oBaTEILHOTO
mpoliecca JUIsl  OTCIEKMBAHUS JMHAMUKA YCBOGHHMS Y4eOHOro warepuana
0Oy4JaronMMKCs C HApyIICHUEM CIIyXa;

— YY€T CAHMTAPHO-DMHUIEMHOJOTUYECKUX TpeOOBaHUN TMpu OOYyUEHHUH
IIKOJIbHUKOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbsl (C HapyHICHUSIMU
ciyxa);

— COBPEMEHHBIE NPOLIEAYPHI CO3/IaHus, IOUCKa, cOopa, aHalln3a, 00paboTKH,
XpaHEHUs U MpeACTaBIeHUs HHPOPMAITUY;

— JMCTAHIIMOHHOE B3aMMOJICHCTBHE BCEX YYAaCTHHUKOB 00pa30BaTEIHHOTO
nporiecca (00ydaronIUXxcsi ¢ HapyIICeHHEM CcliyXa, WX pOJUTeNied (3aKOHHBIX
MpEJCTABUTEINICH), Tearoruueckux pabOTHUKOB, OPraHOB yIpaBlieHUs B cdepe
oOpa3oBaHus, 0OILIECTBEHHOCTH), B TOM YHUCJIE MPU pealn3aluu JTUCTAaHIHOHHOTO
oOpa3zoBaHus.

B pesynbrarte ucnonab3oBaHUs HU(POBBIX TEXHOJOTHHA B 00pa30BaTEIbHOM
npouecce y oOyyaroumxcs ¢ HapylIeHHeM ciiyXxa (OpMUPYIOTCS YeThIpe BHJA
(G pPOBON KOMIIETEHTHOCTH:

*UH(QOpPMAIIMOHHAs M MEIUAKOMIIETEHTHOCTh (CHOCOOHOCTh paboTaTh C
pa3HBIMU ITU(POBBIMH PECYPCAMH),

*KOMMYHUKATHBHas (CHOCOOHOCTh  B3aUMOJIEHCTBOBATh  IOCPEICTBOM
6510r0B, (HOPYMOB, YATOB H JIp.),

*TeXHUYECKas (CIIOCOOHOCTh HCIONB30BaTh TEXHUYECKUE W MPOTPAMMHBIC
CpE/CTBA),

*I0TpedUTENIbCKas (CIOCOOHOCTH pelIaTh C MOMOIIBIO HU(POBBIX YCTPOICTB
Y MHTEPHETA pa3InyHble 00pa30BaTeIbHbIC 33/1a4N ).

Peanmzamusi  BOCHHMTareapbHOTO  MOTEHIMAJda  YPOKOB  MaTeMaTUKU
Ipernoaraer:

®OCYIIECTBICHHE 00pa30BaTEIbHO-KOPPEKIMOHHON pPadOThl € y4ETOM
0CcO0BIX 00pa30BaTeNIbHBIX MOTPEOHOCTEN O0YUAIOIIMXCS C HAPYIICHUSIMHU CIyXa;

®YCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOUICHUH MEXKIy yUUTeIeM W
OOYyYaroIIMMHCS, CTIOCOOCTBYIOIIMX MO3UTUBHOMY OTHOIICHHUIO K TIPEIBSIBISIEMbBIM
TpeOOBaHUSIM K OpraHU3alyd Y4yeOHOW W BHEYPOUHOU NESITEIHbHOCTH, aKTUBHOMU
M03HABATEILHON ACSITEIFHOCTH Ha yPOKaX U 3aHATHUSX;

¢ 100y X IeHIE 00yJaroIIMXCsl COONTIOATh B TIpoliecce yueOHOM 1 BHEYPOUHOH
JESTEIbHOCTH ~ OOLENPUHATBIE HOPMbI TOBEACHHUS, TMpaBuia OOLIEHUS C
NEeIarorHuecKUMi  pabOTHUKaMU U CBEPCTHUKAMH, NPUHLHUIB  y4yeOHOH
JTUCITUTIIMHBI U CAaMOOPTaHU3AIINH;

®ICTIOJIb30BaHNE BOCIUTATEIHHBIX BO3MOXKHOCTEH COAEpkKaHHS Y4eOHOTO
npeIMeTa uepe3 JEeMOHCTpalMilo O00ydarolMMCs TPUMEPOB OTBETCTBEHHOTO,
IPaXKJAHCKOTO TIOBEICHMSI, MPOSBICHUS YEIOBEKOIIOOUsS U J100pOCEepAeUHOCTH,
yepe3 Moa0Op COOTBETCTBYIOIIMX TEKCTOB ISl YTEHHUS, 3ajad JJig peIIeHus,
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pOOJIEMHBIX CUTyaluid i1 00CYKICHHS B KJIacce;

®OCYIICCTBICHUIO pediekcun COOCTBEHHOW Yy4eOHOM U BHEYpOUHOU
NESATEIbHOCTH, €€ CaMOOIICHKH, BbIpaOOTKa COOCTBEHHOTO OTHOIICHHS K
MOJIy4eHHOU HUH(OopMaIuu, e€ )KU3HEHHON [IEHHOCTH, COLIMKYIBTYPHBIM acleKTaM,
BKJIIOYasi TMPOSBIICHUS OTBETCTBEHHOTO, TPaXKIaHCKOTO TOBEIEHUS, JApPYTUX
MOPaJIbHO-HPABCTBEHHBIX KAYECTB;

e[IPUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (OpM pabOThl C 0OyUarOIIUMHUCS:
UHTEIJICKTYaIbHBIX ~ HUIP, CTUMYJIUPYIOIIMX  IO3HABaTE€IbHYI0  MOTHUBAIUIO
oOydJarommxcsi; parMeHTOB JIUTEPATYPHBIX TEKCTOB W JpP.; AUCKYCCHUM, KOTOpBIE
JAI0T 00YyYaroIKMCs BO3MOKHOCTH MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO
JMaora; rpymnmnoBoi padoThl UM pabOThI B Mapax, COCOOCTBYIOMINX aKTUBU3AIIUN
KOMMYHHKAIIMH, Pa3BUTHI0O YMEHHMI B3aMMOACHCTBOBAaTh CO CBEPCTHUKAMU U
B3pOCJIBIMU TPU PEUICHUM aKTyaJlbHbIX 3a7ad Ha OCHOBE JOOpOXKeIaTeIbHBIX
OTHOILIEHUH NPU OTCTAaUBAaHUKM COOCTBEHHOTO MHEHUS U IPUHITUU MHEHUS IPYrOro
4esioBeKa u 1Ip.;

®BKJIIOUEHUE B YPOK MTPOBBIX MPOIEAYP, KOTOPBIE MOMOTAIOT MOMICPKATh
MOTHBAIIMIO OOYyYAIOMIUXCS K TOMYUYEHHUIO 3HAHWW, HATAKWBAHUIO TMO3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHONIEHWH B  KJacce, TIOMOTAlOT  YCTaHOBJICHHUIO
T0OpoXKenaTeIbHONU aTMOCc(ephl BO BpeMs ypOKa;

e OpraHu3aluio medCcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX O0YyYarOIIUXCS
HaJ UX HEYCHEBAIOUIMMH OAHOKJIACCHUKAMU, JAIOIIEro UM COLMAJIbHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA U B3aUMHOM MTOMOIIH;

® MTHUITMUPOBAHUE u HOJIepIKKa IIPOEKTHO-UCCIIEA0BATENbCKOM
JESATENIbHOCTH O0yYaronIuXcsl MpU MHAWBUIYAJTbHOM M TPYNIIOBOM OpraHu3aluu
paboThl, CMOCOOCTBYIOIIEH, B TOM uHclie (DOPMUPOBAHUIO YMEHHU OIpENesiaTh
aKTyaJbHBIE TPOOJIEMBI M TYTH WX pEHIeHHUs, OTOMpaTh M aHAIU3UPOBATH
COOTBETCTBYIOIIYIO IUTEPATYPY, HOPMYTHUPOBATH 3aa4l M METOJIBI NCCIICAOBaHUS,
ONpENeNsTh €ro OpraHu3aluio, MPOBOAWTH DJKCIEPUMEHTAIBHYIO paboTy W
aHAJIM3UPOBATH TOyYECHHBIE PE3yJbTaThI, EIaTh BEIBOBI, 000011aTh, 0(OPMIISITH
¥ JIOKJAJAbIBaTh PE3ylbTaThl MPOEKTHO-UCCIENOBATEIBCKON  JESITENbHOCTH,
pa3BUBasi yMEHHS MyOJWYHOTO BBICTYIUICHHS, apTYMEHTAIlMM W OTCTauBaHUS
COOCTBEHHOM MO3UIMH B MPOIIECCE OTBETOB HA BOMPOCHI MO MPOEKTY U JUCKYCCHH.

IInanupyemble pe3ybTaThl 0CBOCHHS Y4eOHOIr0 MpeaMeTa

«MaTeMaTuKa»

CrtpykTypa U coaepkaHue MIaHUPyEMBIX pPe3yJIbTaTOB OCBOCHUS MpeIMeTa
«MaremMatukay TMPOCKTHUPYIOTCS €  y4€ToM  0COOBIX  00pa3oBaTeNbHBIX
MOTpeOHOCTEN 00yJarOUXCs ¢ HApYIIEHUEM ClIyXa.

TpebGoBaHus Kk pe3yJIibTaTaM OCBOCHHSI Kypca MaTeMaTHKH B OCHOBHOM IITKOJIC
OTIPEETSIOTCA KIIOYEBBIMUA 33aJadaMHu  OOIIero o0pa3oBaHHsS U BKIIIOYAIOT
JUYHOCTHBIE, METAPEIMETHBIC B MPEAMETHBIC PE3yIbTaThl OCBOCHUS TPEIMETA.

W3ydyeHne riiyxumMu 00y4YaronMMUCS MaTeMAaTHUKH B OCHOBHOW IIKOJE JaéT
BO3MOKHOCTH JIOCTUYb CIICTYIONTUX JJUYHOCTHBIX Pe3yabTATOB:
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- poccHiiCKasl TpaKJAaHCKas WICHTHUYHOCTh — IIATPUOTHU3M, YBAXKECHHE K
OTteuecTBY, K MPONUIOMY M HACTOSIIEMY MHOTOHAI[MOHAIBLHOTO Hapoaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH W josra mnepea PoauHoll, uaeHTHUKAuUsS ceOs B
KadyecTBe TrpaxiaaHnHa Poccun, OCO3HaHME W OIIYUIEHWE JIMYHOCTHOU
COINPUYACTHOCTHU CYyJIOE POCCUIMCKOI0 HAapoa;

- c(hOpMUPOBAHHOCTh LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M  OOILECTBEHHOM IPaKTHKH,
YUUTBHIBAIOUIETO COLMAIbHOE, KYJIBTYpPHOE, A3BIKOBOE, JYXOBHOE MHOIrooOpasue
COBPEMEHHOT'O MUPA;

- JKeJJaHMe€ M YMEHMs II0JIb30BaThCs CIOBECHOW peublo (YCTHOH W
NMCbMEHHOM ), B3aUMOJEHCTBOBATh CO CIBIIIAIIMMU JIFOJAbMU MPU UCIOJIb30BAHUU
YCTHOM peun Kak cpenctBa oOmeHus. LIeHHOCTHO-CMBICIIOBas YCTaHOBKA Ha
IIOCTOSTHHOE TIOJIb30BAHWE WHIMBUAYAIBHBIMU CIIyXOBBIMH anmapaTtaMyd Kak
BAXXHOTO YCJIOBHS, CIOCOOCTBYIOIIETO YCTHOM KOMMYHHUKAIMHM, HauOoJee
ITOJTHOLICHHOM OPUEHTAIIMU B HEPEUYEBBIX 3BYKaX OKPYIKAKOLIETO MHUPA;

- C YYE€TOM KOMMYHHMKATHBHBIX, ITO3HABATEIBHBIX W COLMOKYJIBTYPHBIX
NOTPEOHOCTEN UCTOIB30BAHUE B MEKIIMUHOCTHOM OOILEHUH C JIULIAMU, UMEIOILIUMU
HapyIlIeHUs ClIyXa, PYCCKOIO JKECTOBOIO s3bIKa, BIIAJICHUE KAJIbKUPYIOLLEH
’)KECTOBOM PEYbIO;

- TOTOBHOCTh M CIIOCOOHOCTh C HapylIEHHEM Ciyxa OOydYarolMxcs K
CaMOpa3BUTHUI0O M CaMOOOPA30BAaHMIO HA OCHOBE MOTHUBAIMM K OOYUYEHUIO H
NO3HaHUI0; CPOPMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIECHHUS K YUEHUIO;

- TOTOBHOCTh M CIHOCOOHOCTh K OCO3HAHHOMY BBIOOPY U IOCTPOECHHIO
JanbHEIe HHANBUAYaIbHON TpaeKTOpUU 00pa30BaHus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii 1 TpodecCHOHATBHBIX MPEANOYTEHUN, ¢ YUETOM YCTOMUMBBIX
MO3HABATEJIbHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOYKHOCTEM U OrpaHUYEHHUI,
0OyCJIOBJIEHHBIX HApYILIEHUEM CTyXa, IOTPEOHOCTEN PhIHKA TPYIa;

- OCBOCHHME KOMIIETEHTHOCTEW B c(epe OpraHu3aTOPCKON NeSITEebHOCTH;
WHTEPUOPHU3ALMSA LEHHOCTEH CO3MAATEIBHOTO OTHOLIEHHS K OKPY>KAroLIEn
JEUCTBUTEIBHOCTH,  LIEHHOCTEH  COLMAJIBbHOIO  TBOPYECTBA,  LIEHHOCTHU
IIPONYKTUBHOM OPraHU3allMd COBMECTHOM JEATEIBHOCTH, CaMOpealn3aluyd B
IpyIIIE W OPraHU3alMH, LEHHOCTH «JAPYyroro» Kak paBHONPABHOIO IApTHEpA,
dbopMUpOBaHHE  KOMIIETEHIMH  aHalM3a, MPOEKTUPOBAHUS, OpraHU3aIUH
NEeSATeNIbHOCTH,  pediekcud  U3MEHEHui,  CImoco0OB  B3aMMOBBITOAHOIO
COTPYJIHHUYECTBA, CHOCOO0OB peaau3aluu COOCTBEHHOIO JUIEPCKOT0 MOTECHIUAIA;

- ¢(OpMHUPOBAHHOCTH IIEHHOCTH 3I0POBOTO M 0e30macHOro odpasa KM3HHU C
y4€TOM COOCTBEHHBIX BO3MOXKHOCTEW M OTpaHUYECHHI, BHI3BAHHBIX HAPYILIEHUEM
CIIyXa;

- ¢()OPMHUPOBAHHOCTH OCHOB AKOJOTHYECKON KYJIBTYpbI, COOTBETCTBYIOILIEH
COBPEMEHHOMY  YPOBHIO  JKOJIOTMYECKOIO  MBILIUICHUS, HAJIA4YMAE  OIbITa
HKOJIOTUYECKH OPHUEHTUPOBAHHON pPEPIIEKCUBHO-OLICHOYHOM U TPaKTUYECKOU
JESTEIIbHOCTH B )KU3HEHHBIX CUTyalUsIX (TOTOBHOCTb K UCCIIEI0OBAHUIO PUPOIBI, K
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3aHATUSAM CEINBCKOXO3AMCTBEHHBIM TPYAOM, K XYJOKECTBEHHO-ICTETUYECKOMY
OTPAXKEHUIO MPUPOJIBL, K OCYIIECTBICHHUIO IPUPOJOOXPAHHOMN JESITEIIBHOCTH).

MeTanpeaMeTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIE 00YYaAOIIUMHUCS C
HapylIeHUEM CIyXa MEXNOpeaAMeTHbie TMOoHATHS U YY][ (perynsiTuBHbIE,
MO3HABaTE/IbHbIE, KOMMYHHKATHUBHBIE), CIIOCOOHOCTh WX HCIIOJIb30BAHUA B
y4eOHOM, TO3HABAaTEJIbHOM M COLMAJIbHOM TMpaKTUKE C Y4E€TOM OCOOBIX
00pa30BaTEeNbHBIX  MOTPEOHOCTEH, CaMOCTOATENBHOCTh  IUTAHUPOBAHHUA |
OCYIIECTBICHUS yUeOHOU IEATEIHbHOCTH U OPTraHU3aIMH yUeOHOT0 COTPYAHUYECTBA
C MeJaroraMu M CBEPCTHHKaMHU, MOCTPOCHUE MHAUBUAYaJIbHON 00pa3oBaTenbHOM
TPAEKTOPHUH C yUETOM 00pa30BaTENbHBIX MOTPEOHOCTEN KaXKI0TO 00yUaroIEerocs 1
JIOTIOJIHUTEIBHBIX COMaTHUECKUX 3a00JI€BaHUI 17151 4aCTH 00YYaOUTNXCS.

Mesicnpeomemmuoie nOHAMUA

IlepedyeHp KIHOYEBBIX MEXKIIPEAMETHBIX IMOHATHM ONpPENENEH C YYETOM
0coObIX  00pa3oBaTeNbHBIX MOTpeOHOCTEW  OOydaroluxcs, MaTepUuaibHO-
TEXHUYECKOTO  OCHAIIEHUS, HCIOJIb3YEMBIX TEXHOJOTMH  00pa3oBaTENIbHO-
KOPPEKLIMOHHOU paboThI: «CHCTEMaY, «pakr», «3aKOHOMEPHOCTH,
«B3aUMOJCHCTBUE», «AHAIM3», «CHHTE3», <«JI0KA3aTEIbCTBO», «3HAUYCHHEY,
«IPOLECCH, «3HAKY, «3HAHUEY, KMHIUBUAYATBHOCTDY, KUAEI», KUCTUHA», KMETO»,
«MBILIUICHUE), IIOHIATHE», «IIPOOIEMay, «Pa3BUTHUEY, «PEPIIEKCUN», «CTPYKTYpay,
«LENbY, «A3BIK».

Ycaosuem (hopMUpOBaHMS MEKIPEIMETHBIX MOHATHI SIBISETCS OBJAJACHHE
00y4aroIMMHUCS OCHOBAMH YUTATEIbCKON KOMIIETEHIIMH, TPUOOPETEHNE HAaBBIKOB
paboThl ¢ UHPOPMAIIUE, y4acTUE B MPOCKTHOM JESITEIILHOCTH.

[Ipu n3ydyeHrH MaTeMaTHUKU OOYyYarolUecs] paclIUpAT U yCOBEPIICHCTBYIOT
HABBIKHA Pa0OTHI ¢ HHPOPMAIIUEH, CMOTYT pabOTaTh C TEKCTaMH, B TOM YHUCIIE:

®CHCTEMATU3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATH, 00O0OWATH WU
WHTEPHPETUPOBATh MH(POPMALIUIO, B T.4. BBIPAKEHHYIO C MOMOIIbIO CIIOBECHOMN
peuH, COJEepKalllylocs B TOTOBBIX HH(POPMALMOHHBIX OOBEKTaX, JOCTYIHBIX
MOHUMAaHUIO 00YYAIOLIMXCS C HAPYLICHUSIMU CITyXa;

®BLIICIIATH TJIABHYI0 MH(POPMAIIHIO; TIPEACTABIATh HHGOPMAIIUIO B CHKATOU
cJI0BECHOM popMe (B BUJIE IJIaHa WM TE3UCOB), B HATJISHO-CUMBOJIMYECKON (popme
(B BUzE TaOIUI, rpa)MUECKUX CXEM U AMArpaMM, KapT MOHSITHI — KOHIIENTYaJIbHbIX
JMarpaMm, OOPHBIX KOHCIIEKTOB);

®3aMOJIHATH U/WIHU TONOJIHATH TaOJIUIIbl, CXEMbI, TUArPAMMBbI, TEKCTHI.

B xone nzyueHus maTeMaTHKU 00y4daroOIIKecs: MIPHUOOPETYT OMBIT MPOSKTHOU
NEATEIbHOCTH, CHOCOOCTBYIOLIEH BOCITUTAHUIO CaMOCTOATEIILHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTHBAIMU U 3(P(HEKTUBHOCTH
y4eOHOM JESITEIHHOCTH.

B cooTBercTBHM CO cTaHIapTOM BBIAEIAOTCS TpU rpynnsl Y Y. B ux yucie
peryisiTUBHbIE, TO3HABATEIbHbIC, KOMMYHUKATHUBHBIE.

Pecynamuenvie YY/|

1. YMeHue camMOCTOSATENbHO/C TOMOIIBIO YUYUTENS/APYTUX YYACTHUKOB
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00pa30BaTEeNbHBIX OTHOIICHUN OMpENeNATh Ledd OOydeHUus, CTaBUTh H
dbopMynupoBaTh HOBBIE 3alaudl B y4€Oe M TIO3HABATENBHOM JAESITEIHHOCTH,
pa3BUBaTh MOTHUBBI M HMHTEPECHl CBOEH IO3HABATEIBbHOM JEATEIBHOCTH.
OOyuaromunics CMOXET:

®aHAIIM3UPOBATh CYIIECTBYIOIIINE U IJIAHUPOBATH Oynyiue
oOpa3oBaTenbHbIC PE3YIbTATHI;

®OMpEIENATh COBMECTHO C NEAAroroM KPUTEPUU OLIEHKU IUTAHHPYEMBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB;

eUICHTUUIIMPOBATh M TIPEOJ0JIEBATh TPYAHOCTH, BO3HHMKAIOIIKME IPU
JTOCTH>KEHHUH 3aIUIAHMPOBAHHBIX 00pa30BaTENIbHBIX PE3YJIbTaTOB.

2. YMeHHEe CcaMOCTOATENbHO/C MOMOUIIbIO YUYUTENS/APYTrUX Y4YaCTHUKOB
00pa30BaTeIbHbIX OTHOLIEHUH JIAHUPOBATH ITyTH TOCTHXKEHUS LIeJIEH, ONIPEACIIATh
HanOoJsiee 3PpPEeKTUBHBIE CIIOCOOBI pelIeHUs] YYEOHBIX M MO3HABATENIbHBIX 3a/1ad.
OO0y4aronuncs CMOXKET:

eOMpeaesITh HEOOXOJUMBbIE JEHUCTBHS B COOTBETCTBUM C YYEOHOH U
IIO3HABATEJILHOM 3a1a4€il U COCTABIATh aJITOPUTM UX BBIIIOJIHEHHUS,

©000CHOBBIBaTh U OCYUIECTBIATH BbIOOp Hanbosee 3(h(PeKTUBHBIX CIOCOOOB
pelieHrs yueOHbIX U T03HABATEIbHBIX 33/1a4;

®OIpEAEATE/HaXOAUTh, B T.4. U3 NPEJIOKEHHBIX BapUAHTOB, YCIOBUS IS
BBITIOJTHEHUS Y4Ye€OHOW M TIO3HABAaTEIbHOM 3aJayd, MPOCKTHOW M MPOEKTHO-
UCCJIEI0BATENbCKON NeATEIbHOCTH;

®OMpENENATh CaMOCTOSATEIbHO W/WIM BBIOMpPATh U3  MPEAJIOKEHHBIX
BapHaHTOB CPEJICTBA / peCypChI JUIsl pEIICHUS 3a]1a4M /TOCTUKEHUS 1IeJIH;

®COCTABJISITH IUIAH ACSATEIBHOCTH, ONPEAEIATh NIOTEHIUAIBHBIE 3aTPYAHEHUS
IpU PElIeHUH Y4eOHOW M MO3HaBaTENIbHOM 3aJaud M HAaXOJIUTh CPEACTBA ISl UX
YCTpaHEHHS,;

®OMKCHIBATH COOCTBEHHBIN OMBIT C UCIOJB30BAHUEM JOCTYIHBIX S3BIKOBBIX
CPEACTB;

®ILIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBUAYATIbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. YMmeHue caMOCTOSITENBHO/C TOMOILBIO YUMTENS/IPYTUX YYACTHUKOB
00pa30BaTEeNbHBIX OTHOIICHUH COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMU
pe3yibTaTaMH, OCYIIECTBIISITh KOHTPOJb CBOEM JEATEIBHOCTH B IIpoLEecce
JOCTHKEHUS pe3yJIbTaTa, ONpelesaTh CHOCOObI AEMCTBHIM B paMKaX MpeII0KEHHbBIX
yCIOBUM W TpeOOBaHMIA, KOPPEKTHPOBATH CBOM JCHCTBUS B COOTBETCTBHUH C
U3MCHSIONIEHCS CUTyaIlleil, OIEHWBAaTh TPABWIBHOCTh BBHITIOJHEHUS Y4eOHOM
3aJ1auu, COOCTBEHHBIE BO3MOXKHOCTH €€ penteHus. OOyJaronuiicss CMOXET:

®OIPEIENATH COBMECTHO C ME€JArOrOM KPUTEPHUH JTOCTHXKEHHMS TUIAHUPYEMBIX
pe3yJIbTAaTOB U CBOEH yUeOHOM AeSTENbHOCTH;

e0TOMpaTh HWHCTPYMEHTHI JJIsi OLIGHWBAHHUSA CBOEH JIEATENBHOCTH H
aHANIM3UPOBaTh MX OOOCHOBAHHOCTb, OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH
NEATEIbHOCTH B paMKaX NPEANIOKEHHBIX YCJIOBUH M TpeOoBaHUI € y4E€TOM
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OrpaHUYEHMI, OOYCJIOBJIEHHBIX HApyIIEHUEM CIIyXa, a TaKKe€ JOIMOJHHUTEIIbHBIX
COMATUYECKUX 3a00JieBaHUM (ITPU HATUYUH ).

®OLICHUBATh CBOKO JIEATEIBHOCTb, AHAJTU3UPYS U ApryMEHTUPYS NPHYMUHBI
JOCTUKEHHUS WIIA OTCYTCTBHSI TUIAHUPYEMOTO PE3yJIbTaTa;

®HAXOJUTh HEOOXOJMMBbIE U JOCTATOYHBIE CPEJCTBA JJisi BBIMOJIHEHUS
y4eOHBIX JCUCTBUN B U3MEHSIOUICHCS CUTyallMH, 0OOCHOBBIBATH JOCTHKUMOCTD
1[eJIU BHIOpAaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHUX PECYpPCOB H
JIOCTYIHBIX BHEITHUX PECYPCOB;

epaboTasi MO IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO IEATEIHHOCTH Ha
OCHOBE aHajiu3a W3MEHEHUH CHUTyauuu I T[OJy4YeHHUsS 3aIllIaHUPOBAHHBIX
XapaKTEePUCTHUK/TIOKA3aTeNe  pe3ynbrara; (UKCUpPOBATh W AHAIM3HPOBATH
JUHAMUKY COOCTBEHHBIX 00pa30BATENbHBIX PE3YIbTATOB.

4. Bnanenue oCHOBaMU CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELICHUN U
OCYUIECTBJIEHUSI OCO3HAHHOT'O BEIOOpA B yUEOHOM U MO3HABATEIBHOM I€ATEIbHOCTH.
OO0yJaronuncs CMOXKET:

®aHAJIM3UPOBATh COOCTBEHHYIO YU€OHYIO U I03HABATEIbHYIO ACSITEIBHOCTD U
NEeATEIBbHOCTD IPYTUX 00YUYaroIIMUXCs B MPOLIECCE B3aUMOIIPOBEPKH;

®COOTHOCUTh pEANIbHBIE M IUIAHUPYEMbIE PE3YJbTaThl WHAWMBUIYAJTIBHON
oOpa3oBaTeNbHOM  JEATETPHOCTH W JieJlaTh  BBIBOJABI O MPUYMHAX €€
ycnenrHocTd / 3 (PEeKTUBHOCTH WM HEYCIIEITHOCTH / Hed(P(HEKTUBHOCTH, HAXOIUTh
CH0COOBI BBIX0/Ia U3 KPUTHUECKOM CUTYyalNH;

®OIpEIETATh, KaKHe AeUCTBUS 110 PEIICHUIO YUEeOHOM 3a/1a4K WK TapaMeTphI
ATUX JICUCTBUM TMPHUBEIM K TIOJYYEHUIO MMEIONIETocs MpOAyKTa YydeOHOMU
NesTEeIbHOCTH;

® IEMOHCTPUPOBATh MPUEMBI peryisnuu COOCTBEHHBIX
NCUXO(PU3NOIOTHIECKUX/IMOIIMOHATBHBIX COCTOSIHUM.

Ho3nasamenvhuwvie YY/[

1. YMmeHue camMOCTOATENBHO /C TOMOILIBIO YUUTENS/APYTUX YYACTHUKOB
0o0pa30BaTeNbHBIX OTHOLICHWM ONpeneisTh MOHATUSA, CO3/1aBaThb 000OIIECHHUS,
yCTaHaBJIMBATh aHAJOTWHU, KIACCU(DUIMPOBATH, CAMOCTOSTEIbHO BbIOMpATH
OCHOBAHMSI W KpUTepUM g KIacCU(UKAIMHU, YCTAaHABIUBATH NPUYUHHO-
CIIE/ICTBEHHbIE CBSI3U, CTPOUTH JIOTMUECKOE PpACCYXICHHE, YMO3AKIIOUECHHE
(MHIYKTUBHOE, AEIYKTUBHOE, MO aHAJIOTMU) W JeNaTh BBIBOJBI. OO0ydaromuiics
CMOJXET:

e11010MpaTh K HOBOMY CJIOBY 3HAKOMbI€ CUHOHUMBI WJIM CUHOHUMHYECKHE
BBIPAXKEHUSI;

e11010MpaTh CJIOBA, CONOJYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEIEISIONIUE €ro
IIPU3HAKU U CBOMCTBA,;

®BHICTPANBATh JIOTMYECKYIO LEMOYKY, COCTOSIIYI0 U3 KIIOUEBOIO CIIOBA U
COMOJYUHEHHBIX EMY CIIOB;

®BbIICIIATH OOUTUI MPU3HAK WU OTIIMYHUE JBYX (HECKOJIBKUX ) MPEIMETOB WU
SIBJICHUIA U OOBSICHITH X CXOJICTBO WJIH OTJIMYNS,
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¢00BEIUHSATH TIPEIMETHI U IBJICHUS B TPYIIITHI 110 ONIPEACIIEHHBIM MMPU3HAKAM,
CpaBHUBATh, KJIACCU(MUIIMPOBATH U 0000IIaTh (DaKThI U SIBJICHUS,;

®pa3IMYaTh/BBIIEIATH SIBIICHUE U3 O0IIETo psijla APYTUX SBICHUN;

®BBIJICIISTh NPUYUHHO-CIICICTBEHHBIE CBSI3W HAONIONAEMbIX SIBICHUN WM
COOBITHH, BBISBISATH MPUYUHBI BO3HUKHOBEHHUS HAOIIOJAEMBIX SIBJICHUM WM
COOBITHH;

®CTPOUTH PACCYKACHHUE OT OOIIMNX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U
OT YaCTHBIX SIBICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

®CTPOHUTH pACCYXKJIEHHE HAa OCHOBE CPABHEHHUS NPEIMETOB M SIBICHUM,
BBIJICJISIS IPY ATOM UX OOIIUE MPU3HAKYA U PA3TUYMS;

eysyaraTh B CJIOBECHOW ¢opMe (YCTHOM, NMUCHbMEHHOM, NAaKTHJIBHOW MpHU
OJTHOBPEMEHHOM YCTHOM BOCHIpPOHM3BEICHUH) TOJIYYCHHYI0O HH(POpPMAIHIO,
UHTEPIIPETUPYSI €€ B KOHTEKCTE peliaeMoi 3aauu;

eompeaenaTh UH(pOopMaLNIO, TPEOYIOIIYIO MPOBEPKH, IPU HEOOXOAUMOCTH,
OCYIIECTBISTH MPOBEPKY JOCTOBEPHOCTH UH(DOpMAIIHH;

®O0BSICHATH SIBICHUSA, TPOIECCHI, CBSI3U M OTHOIICHHUS, BBISIBISIEMBIC B XOJ€
MO03HABATEJILHOM U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

®BLISIBIISITH U Ha3bIBaTh NPUYMHBI COOBITHSI, SIBJICHHS, CaMOCTOSITEIBHO
OCYIIECTBIISISI MPUYUHHO-CIICICTBEHHBIN aHaJH3;

e/IeTIaTh BBIBOJ] Ha OCHOBE KPUTHYECKOTO aHaIW3a Pa3HBIX TOYEK 3PEHHUS,
MOATBEPXKIaTh BBIBOJ COOCTBEHHOM apryMEHTAIMEW WM CaMOCTOSTEIBHO
MOJIyYCHHBIMU JTAHHBIMHU.

2. YMeHHE CaMOCTOATENIbHO /C TOMOINBIO YUUTENS/IPYTUX YYACTHUKOB
oOpa3oBaTeIbHBIX OTHOIIEHUH CO3/1aBaTh, IPUMEHATh U TPEOOPa30BLIBATH 3HAKHU U
CUMBOJIBI, MOJICTM U CXEMBI JUIsl pElIeHHs] y4eOHbIX W TO3HABATEJIbHBIX 3aj1ad.
OO0y4aronumncs CMOXKET:

¢0003Ha4YaTh CUMBOJIOM M 3HAKOM TIPEAMET W/UIIH SIBIICHUE;

eOMpEENATh JIOTUYECKUE CBS3UM MEXIy MpeAMETaMu W/WIN SBICHUSMU,
0003HAYaTh JAHHBIE JIOTUUECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

eCco3/1aBaTh a0CTPAKTHBIN UM pealibHbIN 00pa3 MpeAMeTa 1/ Wid SBJICHHUS;

®CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCIOBHH 3ajaud W/uiu crocoba eé
pEIICHNUS;

eCO3/1aBaTh BepOaNbHBIE, BEIICCTBEHHbIE M WH(GOPMAIMOHHBIE MOJIETH C
BBIJIEJICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJIS ONpEIeNIeHUsl crocoda
pellleHus 3aJa4l B COOTBETCTBUU C CUTYallUEel;

®TICPEBOANTH CJIOXKHYIO MO COCTaBy (MHOTIOACHEKTHYIO) MH(OpMALUIO U3
rpaduyeckoro wid (HOopMasM30BaHHOTO (CHMBOJIBHOTO) TMPEJICTABJICHUS B
TEKCTOBOE U HA00OPOT;

®CTPOHUTH CXEMY, AJITOPUTM JEHCTBUS, UCIPABIATH WU BOCCTAaHABIMBATH
HEU3BECTHBIM paHee aJrOpUTM Ha OCHOBE HMEIOUIErocsl 3HaHHUS 00 O00BEKTe, K
KOTOPOMY HPHUMEHSIETCS aJITOPUTM;

®CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;
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eaHAM3UPOBAaTh/ peICKCUPOBATh OMBIT pa3pabOTKU U  peaau3aliu
y4eOHOTo MPOEKTa, MCCIEeNOBaHUS (TEOPETHUECKOTO, dMIHUPUYECKOT0) C TOUYKH
3pEHHUs pelleHUs NPOOJIEMHON CUTYallUU, TOCTUKEHUS MOCTABJICHHOMN 1EIN W/Uiu
Ha OCHOBE 33JIaHHBIX KPUTEPUEB OLICHKHU MPOAYKTa/pe3yibTara.

3. CwmpbIcOBOE€ YTEHHE, Ha OCHOBE KOTOPOro OOYyYarolUHCA CMOXKET
(caMOCTOATENBHO /C TOMOIIBI0 YUHUTENS/APYTUX YYACTHHKOB 00Opa30BaTEIbHBIX
OTHOILICHHH ):

®HAXOAUTh B TEKCTE TpeOyemyro nHpopmaiuio (B COOTBETCTBUU C LEISIMH
CBOEH JIeSITEIbHOCTH);

®OpPHEHTUPOBATLCA B COJEPKAHUM TEKCTA, IMOHUMATh LIEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

®yCTAHABJIMBATh B3aMMOCBS3b ONUCAHHBIX B TEKCTE€ COOBITHI, SIBJICHUU,
IIPOLIECCOB;

®PE3IOMHUPOBATH IVIABHYIO UJICKO TEKCTA,;

e1Ipe00pa30BbIBATh TEKCT, MEHSSI €r0 MOJIAJIbHOCTD (BbIPA)KEHUE OTHOLIEHUS
K COJCPKAaHUIO TEKCTa, LEJIEBYIO YCTAHOBKY pE€4M), MHTEPIPETHPOBATH TEKCT
(XyIO’)KECTBEHHBII M HEXYJI0’)KECTBEHHBIM — y4eOHBIH, Hay4HO-TOIYJISAPHBIH,
UH(OPMAITMOHHBIN );

®KPUTHUYECKU OLICHUBAThH COJAECPKAHUE TEKCTA.

4. Pa3BuTHE OHKOJOTMYECKOTO MBIIIJIEHUSI, YMEHHE TPUMEHATh €ro B
M03HABATEIbHON, KOMMYHUKATHUBHOM, COIUANTbHOM MTPaKTHUKE U MTPOPECCUOHATIBHOMN
opuenTanuu. O0yJaromuncs CMOXET:

®OTIPEICIISITH CBOE OTHOIIEHNE K OKPYXKAIOIIEH cpeie, K COOCTBEHHOM cpejie
o0OuTaHUS;

®aHAIM3UPOBATh BIMSHUE DKOJOTMYECKUX (PAKTOPOB Ha cpely OOMTaHUs
YKUBBIX OPTaHU3MOB;

®[IPOBOJANTh MPUYUHHBIA W  BEPOSTHOCTHBIM  aHAIU3  Pa3JIMYHBIX
AKOJIOTUYECKUX CUTYAIUH;

®[IPOTHO3UPOBATh HU3MEHEHHUS CUTyallud MNpU CMEHE JEHCTBUS OJIHOTO
dakTopa Ha pyroit GpakTop;

®PACIPOCTPAHATH IKOJIOTMYECKUE 3HAHMS M y4acTBOBATh B IMPAKTUYECKHUX
MEPOTPUATUSIX O 3aIIUTE OKPYKAIOUIEH CpeIbl.

5. Pa3ButHe MOTUBALIMY K OBJIAJEHUIO KYJIbTYPOH AKTUBHOI'O UCIOJIb30BAHUS
CJIOBapei, CIPaBOYHUKOB, OTKPBITBIX MCTOYHUKOB MH(GOPMALMK U 3IEKTPOHHBIX
MOUCKOBBIX cucTeM. OOy4Jarouics CMOXKET:

®OIpeIEIATh HEOOXOAUMBIE KIIIOUEBBIE MOUCKOBBIE CIOBAa M (HOPMHUPOBATH
KOPPEKTHBIE MOMCKOBBIE 3aMPOCHI;

®OCYLIECTBIISATH B3aUMOCHCTBUE C JIEKTPOHHBIMU TOMCKOBBIMHU CUCTEMAaMHU,
0a3zaMu 3HaHHH, CTIPABOYHUKAMU;

ehopMHUPOBATH BBHIOOPKY M3 Pa3IMYHBIX HCTOYHUKOB HWHGOpMALUU Jis
O00BEKTUBHU3ALIUU PE3YJIHTATOB MOUCKA;

®COOTHOCHTB INOJYUYEHHBIE PE3YJIbTATHI TIOMCKA C 33/la4aMM U LIEJISIMU CBOEHN
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NEeSATEIbHOCTH.

Kommynuxkamuenvie YY/[

1. YMmeHune OpraHu3oBBIBaTh y4€OHOE COTPYIHHUYECTBO C YUUTEISIMU U
JIPYTMMH TI€JarOTMYECKUMHU COTPYJIHUKaMHU O0Opa30BaTENbHON OpraHU3alllu,
COBMECTHYIO JI€ITEIBbHOCTb CO CBEPCTHUKAMH U 00Yy4aIOIIMMUCS APYTOro Bo3pacrta
(chHpllIAIIMMUA M C HApYILIEHUEM ClIyXa) MpPU HCIOJIb30BAaHUM CIOBECHOW peuu;
paboTaTh MHAMBUAYAJIbHO M B IPYyIIE: HaXOAUTh 0O0Ilee pEeUIeHHE U pa3peliarhb
KOH(QJIMKTBI Ha OCHOBE COIVIACOBaHMsI MO3MLUUMHA M y4€Ta HHTEPECOB;
(dopMyIIMpoBaTh, apryMEHTHPOBAaTh U OTCTauBaThb CBOE MHEHME. OOyuarouuiics
CMOXKET:

®BCTYNaTh B YCTHYI0 KOMMYHHKAIIMIO, B T.4. CIIyXO3PUTEIbHO BOCIIPUHUMATD
(mpu  WCHOJIB30BAHUM HMHJAMBHUIYAJIBHBIX CIYXOBBIX aIlapaToB/KOXJIEapHBIX
UMIUIAHTOB) YCTHYIO peub coOeceHMKa M TOBOPUTHh JOCTATOYHO BHATHO U
€CTECTBEHHO, IIOHATHO JJI1 OKPYKAFOIINX;

®1ICII0JIB30BaTh B MPOLECCE BHEYPOUHOU NEATEIBHOCTH U MEKIMYHOCTHOTO
oOLIEHUsI BCE IOCTYNHBIE CPEACTBA KOMMYHHUKAIUH, BKIIIOYAs KECTOBYIO peub (C
y4ETOM TIOTOBOPEHHOCTH C TApTHEPAMU MO OOIIEHUIO);

®OMpEeEATh BO3MOKHBIE POJIM B COBMECTHOM 1€ TEIBHOCTH;

®BBIIIOJIHATH ONPENEIEHHYIO POJIb B COBMECTHOM AESITEIBHOCTH;

®[IOHMMAaTh U NPUHUMATh MO3MIHMI0 COOECEeAHHKA, €ro MHEHHE (TOYKY
3peHHsl), 10Ka3aTeNIbCTBA (ApTyMEHTHI);

®OIIpENCIATh CBOM  JCWUCTBUS W JEUCTBUSA  HapTHEpPA, KOTOPBIE
CIIOCOOCTBOBAJIM WM MNPENSATCTBOBAIM  MPOAYKTHUBHOM  JIEATENBHOCTH H
KOMMYHHKAIIIH,

®CTPOUTH MO3UTUBHBIE OTHOILIECHHUS B IMpoliecce yueOHOM U MO3HABATENbHON
NEATEIbHOCTH;

®KOPPEKTHO W AapryMEHTUPOBAHHO OTCTAaWBaTh CBOI TOYKY 3pEHUS, B
JUCKYCCUU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, epedpa3zupoBaTh CBOIO MbICIIb;

®KPUTHUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, YMETh IPU3HABATh
OLIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO OIIMO0YHO) U KOPPEKTUPOBATh €T0;

elIpe/JiaraTh AJIbTEPHATUBHOE PEIlICHNE B KOH(DJIMKTHOW CUTYalUy;
®BBIJICIIATH OOIYIO TOUKY 3PEHHUS B JUCKYCCHU;

®/I0rOBapUBaThCS O MPaBUIIAX U BOMPOCAX AJIsi 0OCYKIECHUS B COOTBETCTBUU
C IIOCTaBJICHHOU Mepe TPYIION 3a1auei;

®OpraHu3oBbIBaTh 3(G(HEKTUBHOE B3aUMOJCHCTBUE B Tpynme (OmpeneisTh
oO11ue 1eNH, pacupeiesiTh PO, 10rOBapUBaTHCS APYT C APYTOM U T. 1.).

2. YMeHHE WHCHOJB30BATh peueBble cpeacTBa (C  y4€roM 0cCOObIX
o0pa3zoBaTeIbHBIX MOTPEOHOCTEN) B COOTBETCTBUM C 3a7a4€il KOMMYHUKAIIUU IS
BBIPDAKEHHUSI CBOMX YYBCTB, MbICIEH M MOTpEOHOCTEW ISl IUJIAHUPOBAHUS U
pEeryJsIMM  CBOEW JIEATENbHOCTH; BJIAJCHHE YCTHOW M NHCbMEHHOM pEUbIo,
MOHOJIOTMYECKON KOHTEKCTHOM peubto. O0ydaromuiics CMOXKET:

®OIpEAEIATh 3a/layy KOMMYHUKALIUM U B COOTBETCTBUU C HEMl OTOMpPATH U
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UCITI0JIb30BaTh PEYEBHIE CPE/ICTBA;

®TIPE/ICTABNIATh B YCTHOM WJIM TMHUChMEHHOW (opme pa3BEPHYTHIN IUIaH
COOCTBEHHOM JESATEIBHOCTH;

eCOO0JII0/1aTh HOPMBI TyOJTUYHON peyH, perJaMeHT B MOHOJIOTE U JUCKYCCUU
B COOTBETCTBUMU C KOMMYHUKATUBHOM 3a/1a4€H;

®BBLICKA3bIBaTh U 00OCHOBBIBATH MHEHUE (CYKJICHHE) U 3alpalinBaTh MHEHUE
napTHepa B paMKax Juajora;

eIIpUHMMATh pEIICHHEe B XOJE€ Juajora M COrJacoBbIBaTh €ro ¢
cOOECeTHUKOM;

eCO3/1aBaTh IHUCbMEHHBIE TEKCThl PA3IMYHBIX THUIIOB C HCIIOJIb30BAaHUEM
HEOOXOMMBIX PEUYEBBIX CPECTB;

®1ICII0JIb30BaTh BepOabHbIE U HEBEPOAIbHBIE CPEICTBA B COOTBETCTBUU C
KOMMYHHUKAaTUBHOU 3aJ1a4eH;

®01I€HUBATh AP(HEKTUBHOCTh KOMMYHUKALIUU TIOCIIE €€ 3aBEPLICHMUS.

3. ®opMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTU B 00JIACTU MCIOJIb30BaHUS
UH(OpPMAMOHHO-KOMMYHUKAIMOHHbIX ~ TexHosioruid  (MKT). OOywaronuiics
CMOXET  (CaMOCTOSATENBHO /C  TOMOUIBIO  YUWUTENS/APYTMX  yYaCTHHUKOB
00pa3oBaTeIbHbIX OTHOLLIEHUN):

®1ICJICHANPABICHHO HCKaTh W HCIOJIb30BaTh MH(MOPMALMOHHBIE PECYPCHI,
HEOOXOMMBbIE IS PEeIICHUs] YUEeOHbBIX U MPAKTUYECKHUX 33]]a4 C TOMOUIbIO CPEJCTB
UKT;

®1ICTIOJIb30BaTh I Mepeaaun CBOMX MBICIEH eCTeCTBEeHHbIE U (popMalibHbIE
S3BIKM B COOTBETCTBUH C YCIOBUSIMU KOMMYHUKAIIUH;

®0OINEepUPOBATH JAHHBIMU NP PELICHUH 33]1a4U;

eBLIOMpaTh  aJEKBaTHbIE  3a/Jay€ HHCTPYMEHTbl U  MCIOJIb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTUU [JISl PEIIeHUs] Y4eOHBIX 3a/Jay, B TOM YHCIE IS
BBIUMCJICHMS], @ TAK)KE HAITMCaHMsI JOKJIAI0B, peepaToB, CO3JaHUs NPe3eHTauil (C
y4€TOM 00pa3oBaTeNbHbBIX MOTPEOHOCTEN) U 1. ;

®1ICTI0JIb30BaTh HHPOPMAIIUIO C YIETOM ITUUECKUX U MTPABOBBIX HOPM;

eco37aBaTh U(POBBIE pEeCypchbl Pa3HOTO TUNA W JJIs Pa3HbIX AyJUTOPHUH,
coOmonaTth HMHGOPMAIMOHHYI0 TUTHEHY MW TpaBuja  HUHPOPMAIMOHHOU
0€30IaCHOCTH.

Ilpeomemmnuwie pesyrvmamol

[IpenmeTHBIE pE3yJbTaThl® ONpENENICHBl ¢ YYETOM TOTrO, YeMY JIOJDKHBI
Hay4YuThcsa oOydaromuecs B 6-7 kiaccax 1-ro u 2-ro rogoB oOydeHus (B paMKax
yueOHoro mnpeamera «Marematuka») U B 8 — 11 kiaccax (B pamkax y4eOHBIX
npeaMeToB «Anredpa» u «l'eoMeTpus»).

40Hpe}16HCHI/Ie NMPEAMETHBIX PE3YJIbTATOB, CBA3aHHBIX C ONCPHUPOBAHUEM IMOHATHAMU y‘-{G6HOfI JUCHUIIIINHBI,
UHTEPIIPETALIMEH BBIYMCIUTENBHBIX PE3YJIbTATOB, PEIIEHUEM JIOTMUYECKMX 3alad METOJOM pPACCyXIEHUH,
XapaKTePUCTUKOW MaTeMaTHYeCKUX OTKPBITHA M HUX aBTOPOB, MOCTPOSHHEM IIETOYEK YMO3aKIIOYCHUH B
COOTBETCTBMM C TpaBHJIaMHU JIOTHKH, O(OpMIIEHHEM BBIBOJOB M T.N., OCYLIECTBISIETCS C Y4ETOM OCOOBIX
00pa3oBaTeNbHBIX TOTPEOHOCTEH U PEUEBHIX BOBMOXHOCTEH 00YJArOIINXCS, & TAK)KE OTPAHUICHHH, 00yCIIOBICHHBIX
HapyIICHUEM CITyXa.
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Oo0yuarouuiicsi HayuyuTcs:i Ha 1-oM U 2-0M rogax oOyderHus (6-7 Ki1acchl)

(6a3oBbIii ypoBeHb) Ha ocHOBe AOOIT OOO (BapuaHT 1.2) — 11l HICIOIB30BAHUS B
MOBCEHEBHON JKM3HU U OOECIEYEHUSI BO3MOXXHOCTH YCIICITHOTO MPOAOHKCHUS
oOpa3oBaHMs Ha 0a30BOM YpOBHE:!

MIOHUMAaTh OCOOCHHOCTH JECATHYHON CHUCTEMBI CUMCIICHHS; HCIIOJIb30BaTh
TIOHSITHS, CBS3aHHBIE C IETMMOCTBIO HATYPaIbHBIX YHCET;

BbIpaXaTh YWCIa B OKBUBAICHTHBIX (¢opMax, BbIOHpas Haubosee
MOJIXOJISIIIYIO B 3aBUCIMOCTH OT KOHKPETHOM CUTYyaIlUH;

CpaBHHMBATh W  YHOPSAJAOYMBATH pANMOHAIBHBIC YWCIA, BBIOJHATH
BBIYKCIICHUS C PAIIMOHAIBHBIMU YUCJIAMH, COUYETasi YCTHBIE M MUCHMEHHbIE
NPUEMBI BBIYUCIICHUM, TPUMEHSTD KAJIbKYJIATOD;

UCIIOJIb30BaTh MOHSATHUS U YMEHUS, CBSI3aHHBIE C MPONOPIHOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMHU, B XOJI€ PEUICHUSI MAaTEeMaTHUYECKUX 3a]1a4 U 3a/1a4 U3
CMEXKHBIX MTPEIMETOB, BBHITIOIHATH HECIOKHBIC MPAKTUIECKUE PACUETHI;
aHAIIM3UPOBaTh Tpa(UKH 3aBHCHMOCTEH MEXIy BEIUYMHAMH (PacCTOSIHHE,
BpEeMsI; TEMIIEpaTypa U T. I1.).

BBITIOJIHATH OTMEPAIK C YUCIOBBIMU BBIPAKECHUSIMU;

BBITNOJHATh MPE00pa3oBaHUs OYKBEHHBIX BBIPAKEHUH (pacKpbITHE CKOOOK,
IpUBEJICHUE TIOJOOHBIX ClIaraéMbIX );

pemath JMHEWHBIE ypaBHEHWS, peHIaTh MPOCTEHINNE TEKCTOBBIE 3a/JadyH
anreOpanyeckuM METOIOM.

pacro3HaBaTh Ha 4epTexkax, pUCYHKaX, MOJEISIX U B OKpPYKAlOIIeM MHUpE
IUIOCKHE U TIPOCTPAHCTBEHHBIE FeOMETpUUYECKUEe QUTYPBI U UX AJIEMEHTHI;
CTPOUTb YIJIbl, ONPEAEIIATh UX TPATYCHYIO MEPY;

pacmo3HaBaTh W HW300paxaTh pPa3BEPTKM  KyOa, MPSIMOYTOJIHLHOTO
napasuieNienuea, MpaBWiIbHOW MMPaMUIbI, IUJINHIPA U KOHYCA,
OTIPEJIEIISTH M0 JTMHEHHBIM pa3MepaM pa3BEPTKU (PUTYPHI IMHEWHBIE Pa3MEphI
camoil purypsl 1 Ha000POT;

BBIUUCIIATH 00BbEM MPSIMOYTOJIBHOIO Napajuiesienunena u Kyoa.

OOyuaronuiicst MOJY4YMT BO3MOKHOCTb HAYYUTHCH (BbIlIe 0230BOI0 YPOBHA):

ITI03HAKOMUTHCS C MO3ULIMOHHBIMA CHUCTEMAMU CUYHUCIICHHUS C OCHOBAaHMIMHU,
OTJIMYHBIMU OT 10;

yIayOuTh U Pa3BUTh MPEICTABICHUS O HATYpalbHBIX YHMCIAX M CBOMCTBaX
JNEIIUMOCTH;

HAay4YUTbCSA HCIIOJIB30BaTh IIPUEMBI, PaLMOHAIU3ZUPYIOLIUE BBIYUCIICHUS,
npUOOPECTH HAaBBIK KOHTPOJUPOBATH BBIUMCIICHUS, BBHIOMpAs MOIXOISIINNA
JUTSL CUTYalllU CrocoO.

YucnoBble 1 OyKBEHHBIEC BbIpAXKEHUS. Y paBHEHUS

pa3BUTh NPECTaBICHUS O OyKBEHHBIX BBIPAKECHUIX U UX IPEOOpPa30BaHUSAX;
OBJAACTh CIIELUAIBHBIMU IPUEMAMHU PELICHUS YPAaBHEHUW, IPUMEHATH
anmapar ypaBHEHHW I PEIICHUS KaK TEKCTOBBIX, TaK M IMPAKTUYECKUX
3a/1ad.
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® HAy4YUTHCS BBIYHUCIATH OOBEM MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYD,
COCTaBJICHHBIX U3 MPSMOYTOJIbHBIX MapalIeNICIUIEA0B;
e yrayOUTh M Pa3BUTh MPEJICTABICHUS O MPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX
urypax;
® HAYYUTHCS NMPUMEHSTh MOHATHE PA3BEPTKU /JIS BBIIIOTHEHUS MPAKTUYECKUX
pacy€ToB.
e DJIEMEHTHI CTAaTUCTUKH, BeposiTHOCTU. KoMOMHaTOpHEIE 331241
BoinyckHuk HayduTcest Ha 3-eM— 6-oM rojiax ooyuenus (8 — 11 kiaccel) Ha
ocaoBe AOOII OOO (Bapuanrt 1.2, 2.2.2) — 11 UCNIONB30BAHUS B MTOBCETHEBHOMN
KU3HU M 00€CIleYeHUs BO3MOKHOCTH YCIEIIHOTO MPOAOJIKEHUSI 00pa3oBaHus Ha
0a30BOM ypOBHE:
® [IOHMMATh OCOOEHHOCTHU JECATUYHOU CUCTEMbI CUUCIICHHUS;
® BIAJCTh MOHITUSIMHU, CBI3AHHBIMU C JICJIMMOCTBIO HATYPAJIbHBIX YHUCEIT;
® UCIOJb30BaTh HAYaJIbHBIE IMPEICTABICHHUS O MHOXKECTBE JCHCTBUTEIIBHBIX
YUCEe;
® HCHOJB30BATh B XOJI€ PEIIECHUS 3a]ay >JIEMEHTapHbIC NPEICTaBIICHUSA,
CBSI3aHHBIC C IPUOIMKEHHBIMU 3HAUCHUSIMUA BEJTMYHH;
® BIAJCTh NOHATUAMHU «TOXJIECTBO», «TOXKIESCTBEHHOE MPEOOpPa30BAHUEY,
pemarhb 3a7a4u, cojepxanire OyKkBeHHbIE JaHHbIE; padoTaTh ¢ (hopMyJIaMu;
® pelarb OCHOBHBIE BU/Ibl PALIUOHAIBHBIX YPABHEHUM C OJHOM ITIEPEMEHHOM.
® BBIpAXKATh 4YHCIAa B OKBUBAJEHTHBIX (opmax, BwiOUpas HauOoiee
MOAXOJAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CHUTyallud; CpPaBHHUBATh H
yIOOPSIAOUMBATh  pPallMOHAJIbHBIC  YKCJIA,  BBIMOJHSATH  BBIYMCIICHUS  C
pallMOHAJIbHBIMU ~ YMCJIAMH, CO4YeTass YCTHbIE W MHCHbMEHHBIC MPUEMBI
BBIYUCJICHUN, TPUMEHSThH KaJIBKYJISTOD;
® BBIMNOJHATH MPEOOPA30BAHUS BBIPAXKEHHH, COACPKANTUX CTETICHU C IEIBIMU
MOKA3aTeNs MU W KBAJpPAaTHbIE  KOPHU;  BBINOJIHATH  TOXIECTBEHHBIC
npeo0pa3oBaHus PAIMOHAIBHBIX BBIPAKEHUN HA OCHOBE MPaBUJI JACUCTBUIN Ha
MHOTOWICHAMH ¢ alreOpandecKuMH JpOOSIMH; BBITIOJNHATH  Pa3lIOKEHUE
MHOT'OYJICHOB Ha MHOKHUTEIIH;
e cTpouTh TrpadUKd dJIEMEHTapHBIX (YHKIMI; HCCIeI0BaTh CBOMCTBA
YUCJIOBBIX (PYHKIIUM HAa OCHOBE M3yUYEHUS MOBEICHUS UX Tpa(UKOB;
e OnepupoBath Ha 6a30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;
® U3BJIEKaTh HMHPOPMAIIMIO O TEOMETPUUIECKUX (PUTYpaX, MPEACTABICHHYIO Ha
yepTexkax B IBHOM BUJIE;
® TIPUMEHATH JUIS PEIICHUs 3a7a4 TeoMeTpuueckrue (PakThl, €Clu yCIOBUS UX
MIPUMEHEHUS 3a/1aHbI B SIBHOU (hopme;
® pelaTh 33a/layu Ha HAX0XKIEHHE T€OMETPUUYECKHUX BEJIMYMH M0 00pasiam Hin
IrOPUTMAaM.
e 300paxkarh TUIOBBIE IIIOCKKE (PUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PyKHU
Y C IOMOUIBIO HHCTPYMEHTOB.
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BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYIYHUTHLCH Ha 3-eM — 6-0M rogax

ooyuernms (8-11 kmaccel) ocBoermst AOOIT OOO (Bapmant 1.2, 2.2.2) — mis
oOecrieueHnsT BO3MOYKHOCTH YCIICIITHOTO TPOJOJDKEHUS 00pa3oBaHUs (BBIIIE
0a30BOr0 YPOBHS):

IIO3HAKOMHUTHCS ¢ MO3UIMOHHBIMUA CUCTEMaMH CUUCIIEHHUS C OCHOBAHUIMM,
OTJIMYHBIMU OT 10;

Pa3BUTh NPEJICTABICHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATyPAJIbHBIX 10
JEUCTBUTEIBHBIX YHACEIT; O POJIM BBIYUCIICHUN B YEJIOBEYECKOU MPAKTHUKE;
IOHATh, YTO YHWCJIOBBIE JaHHBIE, KOTOpPBIE MWCIOJB3YIOTCS  JUIS
XapaKTEPUCTUKHU 00BEKTOB OKPY’KarOILEro Mupa, SBJISIFOTCS
NPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO IO 3alUCH NPUOIMKEHHBIX
3HAYEHUH, coiepKaIUXcs B MHHOPMALIMOHHBIX HCTOYHUKAX, MOKHO CYIUTh
O MOTPEIIHOCTH MPUOIMKEHNUS;

HAyYUTHCSI BBINOJHATH MHOTOIIATOBBIE MPEOOpPa30BAHMS PALUOHAIBHBIX
BBIPKEHUI, TPUMEHSS LIUPOKHUI1 HAOOP CIIOCOOOB U MTPUEMOB.

OBJIAJIETh CIIEHUAJIbHBIMU IPUEMAMU PEUICHUS] YPABHEHHUIA.

BbIpaXaThb 4YKCJIa B OKBUBAJIEHTHBIX (opMax, BbIOMpas Haubosee
NOAXOJSIIYI0 B 3aBHCUMOCTH OT KOHKPETHOM CHUTyallld; CPaBHUBATbH U
yHOPSAIOYMBATh PALMOHAIBHBIC YHCJA; BBIIOJHATH BBIYHMCICHHA C
palMOHAIBHBIMA YHWCJIAMH, COYETas YCTHbIE M NMCBbMEHHBIE NPHUEMBI
BBIYMCIICHUN, TPUMEHATH KAJIBKYJIATOD;

HAyYUTHCSI BBINOJHATH MHOTIOIIATOBBIE MPEOOPA30BAHMS PALUOHAIBHBIX
BBIPKEHUI, TPUMEHSA IUMPOKUI HAOOP CIOCOOOB U MMPUEMOB;

IPOBOAUTD UCCIIEIOBAHMs, CBSI3aHHBIE C U3yUEHUEM CBOMCTB (DYyHKLIUH.
OINEPUPOBAThH MOHATUSMHU F€OMETPUUECKUX PUTYD;

U3BJIEKaTh, MHTEPIPETUPOBATh HJIECHTUYHOCTh 3a/Jad pPa3HbIX THUIIOB,
CBSA3BIBAIOLIMX TPU BEJIMYMHBI (Ha paboOTy, Ha U NPeoOpPa3OBHIBATH
MH(OpPMAIUIO 0 TEOMETPUUECKUX PUTypax, IPEICTABICHHYIO Ha YEPTEKAX;
OPUMEHATh TeoMeTpudyeckue (axkThl s pelieHus 3agad, B T.4.
IPEATNOJIAraoINX HECKOJIBKO IaroB PELICHHUS;

(bopMyIMpoBaTh B MPOCTEHIINX CITydasx CBOWCTBA U MPU3HAKH PUTYD;
JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;

BJIAJETh CTAHAAPTHOM KiIacCHU(pUKALMEH MIOCKUX PUTYp (TPEYroJbHUKOB U
YEeThIPEXYTOJIbHUKOB).

UCIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKHX (UIYp A pelleHus 3aaad
IPaKTUYECKOTO XapaKTePa U 3a/1a4 U3 CMEXKHBIX JUCLUIUIMH.

MecTo npeamera B y4eOHOM IJIaHe
YueOHbiii mpeamer «MaremaTuka» BXOJUT B TPEAMETHYIO 00JacTh

«Maremartuka u I/IH(bOpMaTI/IKa», SIBIISISICH 00S13aTEIIBHBIM.

Yuebusblii npenmer «MatemaTukay SBISICTCS OOIIMM Il 0OyYaromuxcs ¢

HOPMATUBHBIM PAa3BUTHEM U C HAPYILICHUAMM ClIyXa.
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Conepxanue ydeOHoro mnpenMera «MaremaTuka», NOpPEACTaBICHHOE B
paboueil nporpamme, coorBeTcTByeT @I'OC OO0, denepanbHoi aganTUPOBAHHON
OCHOBHOU 00pa30BaTeIbHON MPOrpaMMe OCHOBHOTO 00I1Iero oOpa3oBaHus (BapuaHT
1.2,2.2.2).

B yuebnom muane, omnpeneneHHoM ~@DenepanbHON  aganTHPOBAHHOU
o0pa3oBaTeIbHOM MPOrpaMMOil OCHOBHOTO OOIIIEro 00pa3oBaHus AJi1 00y4aroXcs
C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/10pOBbsI (ITprKa3 MUHUCTEPCTBA TPOCBEIICHHUS
P® ot 24.11.2022 Ne 1025), Ha ocBoeHue paboyeil mporpamMmbl 1O MaTEMaTHKE
BBIJICJICHO CJIEIYIOIIEe KOJIMYECTBO YacOB:

B 6-11 kimaccax yueOHbli mpenMer «MaremaTthkay H3y4daeTcss B paMKax
CJIEAYIOIINX YUYEOHBIX KYPCOB:

B 6-7 Knaccax — «MareMaTukay,

B 8—11 kmaccax — «Anredpa» (BKiIOYas 3JIEMEHTHl CTATUCTUKU U TEOPUU
BeposiITHOCTEN), «I eomeTpus», «BeposITHOCTb U CTATUCTUKAY.

MaremaTuka:

6 xnacc - 170 u./ron, 5 4./HEn.

7 xnacc: 170 4./ron, 5 4./Hen.

Aunreopa:

8 xitacc: 68 u./ron, 2 4./HeS.

9 xnacc: 68 u./ron, 2 4./Hen.

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

11 knacc: 136 u./ron, 4 u./Hen.

I'eomeTpus:

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

9 xnacc: 68 4u./ron, 2 u./Hex.

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

11 xnacc: 34 4./ron, 1 u./Hen.

«BeposATHOCTH M CTATHCTHKAY!

8 ximacc: 34 u./ron, 1 4./He.

10 knacc: 34 4./rox, 1 u./Hen.

11 xnacc: 34 4./ron, 1 u./Hen.
Hcnoab3yemplil y4eOHO-METOANYECKHUI KOMILIEKT

[Iporpamma kypca «MaTtemaTuka» peaqu3yeTcsi MO JIMHUH y4YeOHUKOB,
BKJIFOYCHHBIX B  (pepepanbHBIl  TMEepeYeHb YYCOHMKOB, PEKOMEHIOBAHHBIX
(IOMyIIEHHBIX) K  HWCIOJB30BaHUIO B  00pa3oBaTeIbHOM  TIpollecce B
00pa30BaTENbHBIX YUPEKICHUAK, PEATUIYIOMINX 00pa30BaTEIbHBIE MPOTPAMMBI
o0111ero 00pa3oBaHUs U UMEIOITUX TOCYAaPCTBEHHYIO aKKPEAUTAIUIO:

e Bunenkun H.A., ’Koxos B.U., UecnokoB A.C. u npyrue Maremaruka: 5-u
KJacc: 0a30BbIM ypoBeHb: yueOHUK: B 2 dacTsax. YU.1.— 3-e wuznanue,
nepepadboranHoe. — M.: AkmnuoHepHoe oOmecTBo “U3maTenbcTBO
“IIpocsemenne” 2023r.

e Buienkun H.A., XKoxos B.1., YecnokoB A.C. u npyrue Marematuka: 5-ii
Kiacc: 0a30BBIM ypoOBeHb: y4eOHHMK: B 2 yacTax. U.2.— 3-e wuzpanwue,
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nepepabotanHoe. — M.: AxmmoHepHoe o60mecTBo “M3gaTenbcTBO
“IIpocsemenne” 2023r.

e Bunenkun H.A., ’KoxoB B.U., UecnokoB A.C. u npyrue Maremaruka: 6-i
Kjacc: 0a30BbIM ypoBeHb: yueOHUK: B 2 yactax. U.l.— 3-e wuzpanwue,
nepepadboranHoe. — M.: “IIpocBemienue” 2023r.

e Bunenkun H.A., )Koxos B.U., UecnokoB A.C. u npyrue Martemaruka: 6-ii
Kjacc: 0a30BBIM ypOBeHb: y4eOHHMK: B 2 dacTax. U.2.— 3-e wu3ganwue,
nepepaboranHoe. — M.: “Ilpocsemienne” 2023r.

e Aure6pa, 7 knacc (FO. H. Makapsrues, H. I'. Munmiok, K. Y. Hemkos, 1. E.
®deokTucToB) — 15-¢ u3ganume, mepepadboranHoe. — M.: “IIpocBemienue”
2023r.

e Anrebpa, 8 kiacc (FO. H. Maxkapsrues, H. I'. Munmiok, K. Y. Hemkos, U. E.
®deokTucToB) — 15-¢ u3ganume, mepepadboranHoe. — M.: “IIpocBemienue”
2023r.

e Aurebpa, 9 kiacc (FO. H. Makapsiues, H. I'. Munniok, K. Y. Hemkos, 1. E.
®deoktucToB) — 15-¢ m3manue, nepepadboranHoe. — M.: “IIpocBemienue”
2023r.

e Artanacsn JI.C., byry3zoB B.®., Kagomue C.b. u npyrue I'eomerpusi:
Yuebnuk mna 7-9 kimaccoB o0mieoOpa3oBaTeIbHBIX YUpexkACHUM, - M.:
[Ipocsemenne, 2023.

e Maremaruka. BeposSTHOCTh M CTaTHCTHKA: 7-9 Kiacchl: 0A30BbI YPOBEHB:
yueOHuk B AByX uactsax/ W.P. Beicoukuit. N.B. fAmenko. ITox pen. U.B.
Smenko- M: IIpocsemenue. 2023r.

Copaep:xxanue y4eOHOr0 nmpeamMera

Pacrnipenenenue nporpaMmMHOro MaTepuasa no MaTeMaTUKe IPEACTABIEHO 110
y4eOHBIM rolaM ¢ YU4ETOM CTETICHH CJI0KHOCTHU MPOTPAMMHOI0 MaTepHalia, a TAKKe
O0COOEHHOCTEM U BO3MOKHOCTEH 00yYarONIMXCS ¢ HAPYIIIEHUEM CITyXa.

6 KJIACC
(1-i roa o0y4yenus: nHa yposue O0Q0)°
Apudmeruka

HarypaJjabHble yuciaa
* Pang wHarypanbHbIx uncen. JlecATHdHas 3anmuch HATypajbHBIX YHCEIL
OxpyriaeHue HaTypaabHbIX YHUCEIL.
* CpaBHeHUE HaTypaibHBIX yKcen. CrnoxkeHue u BeluuTanue HaTypaabHbIx
yucesn. CBOMCTBA CI0KEHUS.
* YMHOXEHME W [IEJICHHE HaTypaibHbIX yucesl. CBOWCTBA YMHOKECHUSI.
Henenne ¢ ocratkoM. CreneHb 4ucla C HaTypaJdbHbIM IOKa3aTeneMm. PemeHune
TEKCTOBBIX 33J7]a4 apu(PMETHUECKUMU CIIOCO0aMHu.

5 CoxpansieTcsi cojepkaHue M 00bEM Marepuana, npeacTtasieHHoro B ®exepansHoit OOIl — mis mepBoro roxa
o0yuenus Ha ypoHe OOO.
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Jpoon
* OObikHOBeHHBIE JApoOu. OcHOBHOE CBOMCTBO ApodOu. [IpaBmibHbIE |

HelnpaBuibHbIe TpoOu. CMelIaHHbIE YHCIIA.

* CpaBHeHHME OOBIKHOBEHHBIX JIpoOe€ld W  CMEUIAHHBIX  YHCEIL
Apudmernueckue JEHCTBUA C OOBIKHOBEHHBIMHU JpPOOSIMH W CMEIIAHHBIMU
YU CIIaMU.

» Jlecsituunbie Apoou. CpaBHEHHE U OKpPYIJICHHE JCCATUYHBIX JIPOOEH.
Apudmernueckue ACHCTBUSA C JACCATUYHBIMU ApoOsMU. [IpuKuIku pe3ylbTaToB
BbIunciieHuid. [IpencraBnenue necaTuyHo ApoOu B BUJE OOBIKHOBEHHOM ApOoOH U
OOBIKHOBEHHOM B BUJIE JCCATUYHOM.

* [Ipouentsl. Haxoxnenue npoueHToB ot yucna. HaxoxneHnne yucna no ero
IIPOIICHTAM.

* Pemienne TEKCTOBBIX 3a71a4 apU(PMETHUECKMMU CIIOCOOaMU.

BeanunHbl. 3aBUCHUMOCTH MEKAY BEJIUYUNHAMM

* EnuHuLb! 1UHEL, 01011314, 00bEMa, MacChbl, BPEMEHH, CKOPOCTH.

* Ilpumepsl 3aBucuMocTed Mexay BenuuuHamu. [IpencraBnenue
3aBHUCUMOCTEN B BUzE (popMyit. Beruncnenus no popmynam.

YucsoBbie 1 0yKBeHHbIE BHIPAKECHUA. Y PABHEHUS

* YupcnoBble BBIpAXKEHUSA. 3HAYEHHME YHCIOBOTO BbIpakeHMs. I[lopsmox
JIEUCTBUN B YUCIIOBBIX BhIpaKeHUsIX. BykBeHHbIE BhIpakeHUs. PackpbiTe CKOOOK.
DopMyIbI.

* VYpaBuenus. KopeHb ypaBHeHus. OCHOBHBIE CBOWICTBA YpaBHEHUM.
Pemenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JIEMEHTbI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H

* [IpencraBnenue JaHHBIX B BUJIE TAOJIHLL,

* Cpennee apudmerndeckoe. CpeiHee 3HAUYCHUE BETUUUHBI.

* ChyudaitHoe coObiTHEe. JlocTOBEpHOE UM HEBO3MOXKHOE  COOBITHS.
BeposiTHOCTB city4aifHOro coObITUsA. Pelienne KoMOMHATOPHBIX 3a/1a4.

I'eomerpuyeckue purypsi. U3smepenusi reoMeTpuYecKuX BeJTUYNH

* Otpesok. Iloctpoenue otrpeska. [nuHa otpeska, jomaHou. M3mepeHue
JUIMHBL ~ OTpE3Ka, IIOCTPOCHHE  OTpe3Ka  3ajaHHoM  juuHbBL.  Ilepumerp
MHOroyroJyibHuKa. [1mockocts. Ipsmas. JIyu. Koopaunataeii ayu. [kamner.

* Yron. Buasl yriios. I'pagycnas mepa yria. Mi3sMepeHue u mocTpoeHue yriioB
C IOMOILBIO TPAHCIIOPTHUPA.

* [IpsmoyronsHuk. KBanpar. TpeyronsHuk. Buasl TpeyroabaukoB. Huco.

» PamenctBo ¢uryp. Ilonstue wu cBoiictBa twomaau. Ilmomiank
NpsIMOYTOJIbHUKA U KBajJipaTa. OCh CUMMETPUH (PUTYPBHI.

* HarmsanHele mpeAcTaBieHUss O  NPOCTPAHCTBEHHBIX  (purypax:
NpsMOYTOJIbHBIM — mapaienenunen, Ky0, mnupamunaa. I[lpumepsl pa3BEpTOK
MHOTrorpaHHUKOB. [loHaTne u cBoiicTBa 00BEMa. OOBEM MPSIMOYTOIBHOTO
napajjienenunena u Kyoa.

Ilpumepnvie 6uovl deamenvHocmu 00y4arOUWUXCA:
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— 00CYXJICHHE pacCMaTPUBAEMBIX MTOHATHH, (HOPMYTUPOBAHHUE TTPABUI;

— BbIJIeJIeHUE (B COOTBETCTBUU CO CJIIOBECHOW MHCTPYKIMEW) U CIOBECHOE
0003HaueHNE N300PAKEHHBIX O0HEKTOB;

— BBITIOJTHEHHE Tpaduaeckux padoT (10 CJI0BECHOU HHCTPYKIIHH, 00pasIty, Mo
aHaJIOTUU U JIp.);

— BBITNIOJTHEHUE BBIYMCICHUN B YCTHOM U MUCbMEHHOU (hopmax;

— COCTAaBJICHHE IIJIaHA U 00CYKJIeHHE crioco0a pelIeHHs 3a1auH;

— 00cy>xieHue 1 BbIBOA (hopMyt (hOpMYJIbI ITyTH U Ap.), 3HAYCHUN BXOISIIINX
B He€ OYKB; HaxOXJIeHHE MO PopMyJie YKa3aHHBIX JaHHBIX;

— TIOCTPOCHHE JIOTMUECKHUX LIETIOYEK MPH JI0KA3aTEIbCTBE U IUAJIOTe U JP.

IlpumepHasi TeMaTHYeCKAasi © TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnoea u crosocouemanuisi

Jlenenwne, mOKa3aTENbCTBO, CAWHUIIBI U3MEPEHUS, 3a/1a9a, NU3MEPCHHUE IITUHBI
CTOPOHBI, KOOPJAWHATHBIA Jyd, KOOPAUHATHI, JIyd, MHOTOYTOJIBHUK, HATypaIbHOE
YUCJI0, HEPAaBEHCTBO, OTPE30K (IJIMHA OTpPE3Ka, KOHIBI OTPE3Ka), IUIOCKOCTb,
npsiMasi, paBHBIC OTPE3KH, PACCTOSTHHE MEXIy TOYKaMH, TOYKA, TPEyTOJIbHUK,
IKana.

bykBeHHass 3amuch BBIPAKEHMS, BBIYMTAEMOE, BBIUUTAHHUE, HAXOXKICHHUE
3HAUCHUA, TEPUMETP, IUIOMIAb, PA3HOCTb, CBOMCTBA CIOKEHHUS W BBIYUTAHUS,
cliaraeMeble, CII0KEHHE, YUCIIOBOE BHIPAXKEHHE, YUCIIOBOE PAaBEHCTBO.

KBagpar, ky0, MHOXKUTENb, HAXOXKICHUE 3HAYEHUSI IEPEMEHHOM, OCHOBAHHE,
OCTAaTOK, TPOU3BEJACHUE, CMBICI BBIPAKEHUS, PACIPEACIUTEILHOE CBOWCTBO
YMHOXKEHHSI, COYETATEIIbHOE CBOMCTBO YMHOXKEHHUSI, CIOCO0 HAXOXKIACHUS JCICHMUS,
CIoco0 HaxOXKIEHUS YMHOXCHHS, CTEIEeHb, YMHOXEHHE, YaCTHOE, YIPOIICHUE
BBIPKCHHUSI, YTEHUE BBIPAKCHUM.

Ap, BepIIUHBI, BPEMsI, BBIYUCIICHUS, TEKTAp, TPAHH, ACIIUMETD, KBaPATHBIHA
METp, KHJIOMETpP, KyOMUYEeCKUN CAHTHUMETp, 00bEM KyOa, 00BbEM HMXKHEW T'paHw,
napajieienumnea, NepUMeTp KBajpaTa, MEPUMETP NPSIMOYTOJbHUKA, IIJIOMIATh
(kBazpaTa, HIKHEW TpaHH, MMOBEPXHOCTH Ky0a, TIOBEPXHOCTH MapajijielieIuIe/a,
MPSIMOYTOJILHUKA), MPOCTOM croco0 BBIYHCIICHUS, MPSIMOYTOJIbHBIN
napajieNienunea, paBHble (QUTYypsl, paccTosiHHe, pEOpa, dopmyna, dopmyna
Iomaan, GopMysa myTH.

Brinenenue gactu, BeIYUTaHUE APOOCH, JCICHUE HA YaCTH, JUAMETP, APOOH
C OJIWHAKOBBIM 3HAMEHaTelieM, JApoOb (MpaBUJibHBIE / HEMPaBUIIBHBIE IPOON),
3amuch JpoOei, 3HaMEHaTelh, HaXOXKJIEHWE 3HAaueHUs OYKBEHHOTO BBIPAXKCHUS,
OOBIKHOBEHHBIE JIPOOM, PACIOJIOKEHHE ApOoOCH, ClIoKeHHE ApoOei, cpaBHEHHUE
Ipo0el, IICHTP KpyTa, YUCIIUTEIb, YTCHHUE IPOOCH.

JlecsaTuunable OpoOH, NelieHnue ACCATUYHONW IpOoOM Ha HaTypajibHOE YHCIIO,
3aMUCh JACCATUYHBIX APOOEi, 3amuch OOBIKHOBEHHOUM IpoOUW B BHUJE JAECATUYHOM,
3aMKCh MMPOM3BEICHUS B BUIC CYMMBI, HAX0XJACHUE IPOOH OT YhCia, HAaXOXKICHUE
3HauY€HUA OYKBEHHOI'O BBIPAKEHUS, OKPYIJICHUE YHCEN, MEePEMECTUTEIbHBIN U
COueTaTeIbHbIM 3aKOH CIOXKEHUS JECSITHUYHBIX ApoOei, MepeMeCcTUTEIbHBIN U
COUeTaTeIbHBIM 3aKOHBI YMHOXEHUS, MPUOIMKEHHBIC 3HAYCHUSI YUCEN, CpeaHee
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apudmeTryeckoe, yMHOXKEHHE JACCATUYHOW JpoOM Ha HATypalbHOE YHUCIIO,
ypaBHUBAHHE YHCIIa 3HAKOB, YTEHUE JAECATUYHBIX IPOOEH.

N3mepeHre yrioB, MHKPOKAIBbKYJIATOP, HaXO0XJACHHE YacTHU OT YHUCIA,
HAXOXKJEHUE YHuCia MO0 €ro 4acTH, MOKa3aHMs, MOCTPOEHUE YIJIOB, TPAHCIIOPTHP,
yroJi (IpsMOH, TYTOM, OCTPBIN, pa3BEPHYTHIN ), YUEPTEKHBIN TPEYTOJIHHUK.

IIpumepHvie gppazvl

S Oyny nepeuncnarh nepsbie 17 yrces HaTypadbHOTO psija.

S wmory (roToB) TMpUBECTH MPUMEPHl JBY3HAUHBIX (TPEX3HAUHBIX,
HIECTU3HAYHBIX ) YHUCETT.

Ham mpeacrout (HyX)HO, ciemyeT, HEOOXOAWMO) BBIOPATh €IWHUYHBIM
OTPE30K M OTMETUTH Ha KOOPAMHATHOM JIy4e TOUKH, KOOPAUHATHI KOTOPBIX ...

OTtpe3ok AC pa3duBaeT NpsIMOYTOJIbHHK Ha JIBa paBHbIX TpeyroiabHuka: ABC
u ADC.

[Inomane KaxXa0oro TPEyrojabHUKA paBHA IOJIOBUHE IUJIOLIAIU BCETO
PSIMOYTOJIbHUKA.

KBanpat — 3T0 IpAMOYTOJIEHUK C PABHBIMU CTOPOHAMH.

51 mory (xody, rOTOB) NPUBECTH NPUMEPHI MPEIMETOB, KOTOPHIE HUMEIOT
(dbopMy NpSAMOYTOJBHOTO MapaljiesIenuIeaa.

S Mory OTBETUTh Ha BOIPOC O TOM, CKOJbKO pEOEp W BEpUIMH Y
MPSIMOYTOJILHOTO TIapalieenune/a.

[IpaBunpHas apoObs MeHbllle enuHuIbl. HempaBuiibHast qpoOs OOJbIle WM
paBHA eJMHUIIE.

S mory (TroTOB) MPUBECTH MPUMEP YUCIOBOTO BBIPAXKEHUS U OOBSICHUTH, KaK
HAWTH 3HAUEHUE YHCIOBOTO BBIPAKCHHS.

51 xouy mpuBecTH puMep OYKBEHHOTO BBIPAKEHUSI.

MBI y3HaIM O TOM, YTO MTPOU3BEACHUEM JECATUYHON IpoOU U HATYPAIBHOIO
YyHuCla Ha3bIBAlOT CYyMMY CJAraeMblX, KaXJI0€ U3 KOTOpPBIX PaBHO 3TOH aApodu, a
KOJIMYECTBO CIAraéMbIX paBHO 3TOMY HATyPaJIbHOMY YHCITY.

C moMOmBI0  MHKPOKAIBKYJISITOPA  MOXHO  BBIIIOJHATH  Pa3HbIC
apumeTnyeckue IeUCTBUSA: CI0XKEHHUE, BHIUUTAaHUE, YMHOKEHUE, JICJICHHE.

IIpumepnvie 6160001

Jiia cuéra mpeaMeToB MPUMEHSIOT HaTypajibHble yucia. JIroboe HaTypaibHOe
YHCJIO MOKHO 3aIucaTh ¢ MOMOIIbI0 aecatu uudp: ot 0 no 9. Takas 3anuch yucen
Ha3bIBaeTCs necaTuyHou. [locinenoBaTenbHOCTh BCEX HATypajbHBIX YUCET — 3TO
HaTypanbHbI psan. Camoe MajeHbKOE HATypajdbHOE YHCIO — eauHuia. B
HATYpaJIbHOM DSy KaXIoe cleayroliee 4yucio Ha | Oonbiue npeapyaymiero. B
HATypajJbHOM DAy He ObIBaeT HamOoJblIero uucia, oH OeckoHedeH. [{udpa 0
O3HA4YaeT OTCYTCTBUE E€IWHHUIl JTAHHOTO pa3psja B JECATUYHON 3alHUCHU YHUCTA.
[Mudpa O cinyxkuT U A1 0003HAYEHUS YHUCIIA «HYIbY». JTO 3HAYUT — «HU OJHOTOM.
Hynb k HaTypanbHBIM YKCIIaM HE OTHOCHT.

Eciu npubGaBuTh K HaTypadbHOMY 4YHCIY €AMHMILY, YTO TOJYyUHUTCS
CJIeIyIOIIee 32 HUM Yucio. Yucna, KOTOpbIe CKIIAIbIBAIOT, Ha3bIBAIOT CIaraeMbIMHU.
Yuciio, noayyaroeecs Mpyu CI0KEHUU ITHX YUCEI, — 3TO CyMMa.
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Bripaxxenue, conmeprkaiiee OyKBbI, Ha3bIBaeTCS OYKBEHHBIM BBIPAKCHHUEM.
BykBbI TYyT MOTYT 0003HauaTh pasHbie HU(pel. Yucna, KOTOPHIMU 3aMEHSIOT OYKBY,
HA3bIBAIOT 3HAYCHHUSIMU STOU OYKBBI.

MbI 3HaemM pa3Hbl€ CBOWMCTBA CJOXKEHUA. BO-MepBbIX, NpU MEPECTAHOBKE
CllaraéMbIX CyMMa 4YHCEJI HE M3MEHSETCS. DTO CBOMCTBO CJIOMXEHUS Ha3bIBAIOT
NePEeMECTUTENbHBIM. BO-BTOPBIX, 4TOOBI MPUOABUTH K YHUCIY CYMMY JBYX YHCEI,
MO>KHO CHauasia npuOaBUTh nepBoe cinaraemoe. [1oTom K moxyueHHol cymme HaJo0
npubaBUTh BTOpOE  CllaraéMoe. JTO  CBOWMCTBO  CJIOXKEHHS  HA3bIBACTCS
coueTaTeabHbIM. B-TpeTbux, oT npubaBiaeHus HyJIs YUCIIO HE U3MEHSETCS. 3HAUUT,
€CJIi IPUOABUTH K HYJIIO KaKOe-HUOYAb YUCIIO0, TO MOTYyUUTCS IPHUOABIEHHOE YUCIIO.

[IpousBeneHne IByX YHCENl HE U3MEHSETCS MPU NEPECTAHOBKE MHOXKHUTEIEH.
OTO CBOMCTBO YMHOXXEHHMS Ha3bIBAIOT IMEPEMECTUTEIbHBIM. UTOOBI YMHOXXHTH
YUCJIO Ha MPOM3BEJECHUE JBYX YMCEJ, MOXKHO CHadajla yMHOKUTh €r0 Ha MEepBbIN
MHOXHTENb. [l0TOM MOJIy4YeHHOE MPOU3BEIECHUE HAN0 YMHOXHUTh Ha BTOPOU
MHOKHTEJb. DTO CBOMCTBO YMHOXEHUS HA3bIBAIOT COYETATEIbHBIM.

Jlenenue — 3To AEUCTBHE, C TIOMOLIBIO KOTOPOTO IO MPOU3BEICHHAIO U OTHOMY
U3 MHOXMTEJIEH HaxXOIAT IPYyrodl MHOXHUTENb. YHCIIO, KOTOpOE NENAT, — 3TO
nenumoe. Yucino, Ha KOTOpOe JENAT, — 3TO JAeIuTeNnb. Pe3ynprar neneHus — 3To
yacTHOE. YacTHOE MOKa3bIBAET, BO CKOJIBKO Pa3 JIEIUMOE OOJbIle, YeM AEIUTENb.
Hu o1HO 4McCIIO HENB3s AEIUTh HA HYJIb.

C momompio 1pobeil MOXKHO 3amucaTh pe3yJbTaT JAENEHUs IBYX JHOOBIX
HaTypaJbHbIX 4Kcesl. Eciau neneHue BBITOJIHIETCS HalEea0, TO YaCTHOE SIBISIETCS
HaTypaJIbHBIM 4uciIoM. Ecnu Haleno pa3faenuTs Hellb3sl, TO YaCTHOE — 3TO IpoOHOe
YUCJIO.

CwMmelliaHHas 3aMuch Ynciia — 3TO TakKasl 3allCh, KOTOPask COACPKUT LIETYIO U
IpOoOHYI0 YacTH. {7 KpaTKOCTH BMECTO «YHCIIO B CMEIIAHHOM 3allKMCH» TOBOPST
TaK: «cMeuaHHoe 4ucioy». (CMEIIaHHOE YHCIO0 MOXHO NPEACTaBUTh B BHJIE
HEIMpaBUIbLHOU Ipo0u.

YToOBI PEeACTaBUTh CMEIIAHHOE YMCIIO B BUE HEMPABUIBLHON IpoOH, HAZI0
BBIIIOJIHUTH CJEAYIOIIME AEUCTBUSA. BO-NEpBBIX, YMHOXHTh €ro LEIYK 4YacTh Ha
3HaMeHaTeNb APOoOHOI yacTh. BO-BTOPBIX, K MOJIYyYEHHOMY IMPOU3BEACHUIO HAI0
npuOaBUTh YUCIUTENb IAPOOHON yacTu. B-TpeTbux, HaAO 3amucaTh MOITYYEHHYIO
CyMMY YHCIUTEIEM ApOoOH, a 3HAMEHATENh APOOHOW YacTU HY>KHO OCTaBUTH 0e3
VU3MEHEHMUS.

YToObl YMHOXHUTH JECATHUYHYIO JpoOb Ha HATypajJbHOE YHWCIO, HaJ0
BBIIIOJIHUTH CJEAYIOIINE ACUCTBUSA. BO-NEpBBIX, YMHOXKHUTh €€ Ha 3TO YHCIIO, HE
oOpaiiiasi BHUMaHUs Ha 3amsTy0. Bo-BTOpbIX, HaJI0 B MOJYYEHHOM MPOU3BEACHUU
OTIICIUTh 3aMSITOM CTOJNBKO IM(pP CHpaBa, CKOJBKO HMX OTAEJIICHO 3amlsiTol B
JTeCATUYHOU ApoOu. UTOOBI YMHOXKUTH AecATUYHYIO ApoOk Ha 10, 100, 1000 u Tak
Janee, HaJlo B 3TOM ApOOM NMEPEHECTH 3aMATYI0 Ha CTOJIBKO U(pP BIPaBO, CKOJIBKO
HYJIEW CTOMT B MHOXKUTEJIE TIOCIIE €ANHUIIBI.

JIist u3MepeHust TIoAAe Monab3yITCd TaKUMHU €AUHUIIAMU: KBAJIpaTHBIM
MUJUIUMETPOM,  KBaJpPATHBIM  CAaHTUMETPOM,  KBaJApaTHbIM  JCLIUMETPOM,
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KBaJpaTHBIM KujioMmeTpoMm. Hanpumep, KBaapaTHbIA METP — ITO IJIOMIA/Ab KBapaTa
CO CTOPOHOM | MeTp, a KBaJpaTHBIM MWUIMMETP — 3TO IUIOWIANb KBajgpaTra co
cropoHoit 1 mummumerp. [Inomanu nonent usmepsArT B rekrapax. ['ekrap — 31o
momaas kBagpara co ctopoHoi 100 merpoB. I[lnmomanu HEOOIBIIMX YYaCTKOB
3eMJIM U3MEPAIOT B apax. Ap (COTKa) — MIONIA/lb KBaapara co CTopoHoit 10 MeTpoB.
MaremaTnka
7 KIIACC
(2-i1 rox o6yuenust Ha yposue O00)°
Apudmeruka.
HartypajbHblie yucia.

Jlenurenu u KpaTHbIE HATYpaIbHOTO yncia. Hanbonpmmii o0mumii AeuTens.

Haumensbiee obmiee kpatHoe. [Ipuznaku nenumocTty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
[IpocTeie 1 cocTaBHBIE yKcia. Pa3noxeHne ynces Ha MPOCThIE MHOKHUTEIH.

Pelenne TekcTOBBIX 3a1a4 apu(PMETUYECKUMH CIIOCOOAMH.

Apodu.

OObIkHOBEHHBIE JIpoOU. OCHOBHOE CBOMCTBO apodu. CokpalieHue Apooek.
Haxoxnenune apobu ot uucna. HaxoxaeHuwe uyucna 1o 3HAYEHHUIO €ro JApoOwu.
[IpaBunbHBIE U HETIPABWIbHBIE IpoOu. CMENIaHHbIC YUCIIA.

CpaBHeHME 0OBIKHOBEHHBIX JAPOOEH U CMEIIaHHBIX YKCell. Apru(pMETHIECKUe
JENUCTBUS ¢ OOBIKHOBEHHBIMU JPOOSMU U CMEIIAaHHBIMH YHCIIAMHU.

[IpeacraBienue aecATUYHOM ApOOM B BUIE OOBIKHOBEHHOW IpoOH W
OOBIKHOBEHHOHN B BHJI€ JECATUYHOU. beckoHeUHbIe MEePUOIUYECKUE TeCATUYHBIC
npobu. [lecarrnanoe npubamKeHne 0OBIKHOBECHHOM JIPOOH.

OtHomenue. IIpoueHtHoe OTHOWIEHHME ABYX uyucen. JleneHue uwncia B
TAaHHOM OTHoOIIeHUH. MacmraO.

[Iponopuusi. OcHoBHOE cBoMcTBO mponopuuu. llpsimas u oOpartHas
MPONOPIIMOHAIIbHBIE 32BUCUMOCTHU.

Pelenne TekCTOBBIX 3a1a4 apu(hMETUUECKUMH CITIOCOOAMH.

PanuoHnanbHbIe YUCIA.

[TonoxurtenbHbIe, OTpULATENIbHBIE YKCcaa U Ynciio ().

IIpoTuBononoxusie ynciaa. Moayip yucia.

enbie yucna. PanuoHanbHbie unciia. CpaBHEHHE pAIlMOHAIBHBIX YHCEIL.
Apudmernueckre ACUCTBUS C pallMOHAIBHBIMU unciaamMu. CBOWCTBA CIOXKEHUS U
YMHOXEHHUS PAallHOHAJIBHBIX YU CE.

Koopnunathas npsmas. KoopanHaTHast II0CKOCTb.

Beanunnbl. 3aBMCHUMOCTH MEKIY BeJTHYHUHAMMU.

Enunuie! quvnsl, miomanamn, oobema, Macchl, BpeMEHHU, CKOPOCTH.

IIpumepsr  3aBucuMoOcTE  Mexay  BenuuuHamu.  [IpencrasiieHue
3aBUCUMOCTEN B Bue popMyi. Berunciaenus no popmynam.

YucioBbie 1 0YyKBEHHbIE BHIPAKCHUSA. Y DABHEHMS.

¢ CoxpansieTcs comepkaHue U 00bEM MaTepHana, npejicTaBieHHoro B ®enepansroit OOII — mis BTOporo roxa
o0yuenus Ha ypoHe OOO.
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YuciioBble BbIpaXEHHUS. 3HAUYEHHE YHCIOBOIO BhIpaxkeHus. llopsgok
JEMCTBUN B YUCIIOBBIX BBIpAKEHUSIX. ByKBEHHbIE BbIpaXKeHUs. PacKkpbiTHE CKOOOK.
[TonoOHbIe cnaraemele, MPUBEACHNUE MOTOOHBIX ciaaraeMbix. GopMyb.

VYpauenus. Kopenb ypaBHeHusa. OCHOBHbBIE CBOWMCTBA ypaBHEHMI. Permienue
TEKCTOBBIX 3a71a4 C IOMOIIBI0 YPABHEHH.

JJIeMEeHTBbI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHbBIE 3a1a4u.

[IpencraBieHne MAaHHBIX B BHJAE TaONMI, KPYIOBBIX M CTOJIOYATHIX
nuarpamm, rpa@uKosB.

Cpennee apudmernueckoe. CpeHee 3HaUCHUE BEITUYUHBI.

CayuaitHoe coObiTHe. JlocTOBEpHOE M HEBO3MOXHOE  COOBITHA.
BeposiTHOCTB city4ailHOro coObITUsA. Pelienne KoMOMHATOPHBIX 3a/1a4.

I'eomerpuyeckue purypsl. U3mepeHnusi reoMeTpuYeCKUX BeJTUYHH.

OxkpyxHOoCTb 1 Kpyr. JlsinHa OKpykHOCTH. YHCIIO T

[Tnomane kpyra. Ock cuMMeTpun (UTYpHI.

Harnsnnaele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (DUrypax: MUpaMuia,
UUIMHAP, KOHYC, map, chepa. [Ipumepbl pa3BepTOK MHOTOTPaHHUKOB, LIUIMH/PA,
konyca. [lonarue u cBoiicTBa oObema.

B3anmHoe pacrnionokeHue AByX MNpsMbIX. [lepneHauKyaspHbIE IpsMBbIE.
[TapajutenpHble PSIMBIE.

OceBas 1 LEHTpabHasi CAMMETPHH.

MaremaTiKa B HCTOPUYECKOM pa3BUTHH.

Pumckas cucrema cuucineHus. IlO3UIIMOHHBIE CHUCTEMBI CUYUCIICHUS.
O6o3nauenue udp B pesueit Pycu. CtapunHbie Mepsl 1uHbl. BBenenne merpa
Kak €QuHUIIBI JJIMHBL. Metpuueckas cuctemMa mep B Poccuu, B EBponie. Mcropus
dbopmupoBaHUs MaTeMaTUYECKUX CUMBOJIOB. /[poOu B BaBunone, Erunre, Pume, Ha
Pycu. OTkpbiTHE JOeCATUYHBIX ApoOeil. Mup nmpocThiX yucen. 30JI0TOE CEYEHUE.
Yucno Hynb. [losBIIEHNE OTPULIATENBHBIX YUCET.

JI.®. Marauukwuii. [1.JI. Yeosimes. A.H. Koamoropos.

Ilpumepnsie 6uodvl deamenbHOCMU 00YUAIOUWLUXCA:

— 00BsICHEHUE 3HaUYCHUSI TOHATUH ((HOPMYTUPOBAHKE ONIPEIEIICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pelleHre TEKCTOBBIX 3a/1a4 apu(pMETUYECKUMHU CTIOCO0aMH;

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

— yreHue (Oppo3MUYECKH W TPaMMATUYECKH BEPHOE) MaTEMaTHUYECKUX
3aMucei;

— aHajgM3 TeKCTa 3ajJaud, nepeopMyIHpOBKa YCJIOBHS, H3BICUYCHUE
HeoOXoauMol nH(pOpPMallMU, MOJECIUPOBAHNUE YCIOBUS MPU TMOMOIIM BU3YaJbHBIX
onop (CxeM, pUCYHKOB, PEalbHbIX MPEIMETOB);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OIeHKa U OOOCHOBaHME IIOJyUYEHHOTO  OTBETa,
OCYLIECTBJICHUE CAMOKOHTPOJIS;
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— MPOBEJECHUE HECIIOKHBIX MCCIEIOBAHUN — B PaMKaX M3y4YEHHOIO (B T.4. C
UCITOJIb30BAaHUEM KAJIBKYJISTOPA, KOMIIBIOTEPA);

— o00p ¥ MPUBEICHUE MPUMEPOB C OTIOPOH HA COIMAIILHO-OBITOBOM OTIBIT.
N np.

IIpumepHas TeMaTH4ecKasi 1 TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepnvle cnosa u crogocouemanus

Henutenu u kpatHble. OOBIKHOBEHHbIE ApoOu. I[lpu3Haku aEeIMMOCTH.
Jenurens HaTypalbHOTO 4YHCJHA, KpPaTHOE HATypaJbHOTO YHCHA, OCTATOK,
JIEJIMMOCTb, IPOCTBIE U COCTABHBIE YK CIIa. Pa3iioxkeHrne Ha MHOKUTEIH, PA3JIOKEHNE
Ha MPOCTbIE MHOXHUTENIU, OOMMHA JeNuTeNb, HAWOOJBIIUNA OOUIMI JeIuTelNb
HaTypaJbHBIX YKCEN. B3aMMHO MPOCTHIE YMCIIa, HAMMEHBIIIEE HATYPAIBHOE YHCIIO,
HaMMeEHblllee O0O0Ilee KpaTHOE HaTypaldbHBIX 4YHcel. YucauTenb, 3HAMEHATEb,
OCHOBHOE CBOMCTBO JIpoOU, paBEHCTBO ApoOeii, paBHAs APOOk, ACICHUE YUCITUTENS
Y 3HaAMEHaTelsl, COKpalleHue ApoOu, HecoKpaTuMas ApoOb, HAMOOJIBIINI 00N
JeNUTENb YUCIUTeNs M 3HameHartens. [lapel B3auMHO mpocThiXx umces. OOmui
3HAMEHAaTellb, TONOJHUTEIbHbIE MHOXKHUTEIN, HAUMEHBIINI OOIINKA 3HaMEHATEIb,
HauMeHblllee olmiee KpaTHoe 3HaMmeHatensd. Jlecatnynass npoOb. CpaBHeHue,
CJIO’KEHHE U BeIuuTaHue 1pooeii. CpaBHeHHUE ApoOeli ¢ OJMHAKOBBIMU YUCIUTEIIMU
U pa3HbIMHU 3HameHarensiMu. [[pobu ¢ pasHbiMH 3HaMeHaTenssMu. HaxoxxneHue
3HAYCHUs BbIpaXEHUs. 3aJauM Ha CII0)KEHHWE U BblUUTaHHUE JpoOeil. CMelaHHbIe
yucna. llepeMecTUTENbHOE CBOWCTBO CJIOKEHMS, COYETATEIIbHOE CBOMCTBO
CJIO’KEHHUS, CII0XKEHHE LIEIbIX YacTel, CII0KEeHHUE APOOHBIX YacTel, JpoOHbIE YacTH,
HEeNpaBUJIbHAs IpOOb, YUCIOBBIE BHIPAKEHUS, YIPOIIEHNE YUCIOBBIX BbIPAKEHUH,
OYKBEHHbIE BBIPAKEHHUSA, YIPOLIEHUE OYKBEHHBIX BBIPAKEHUH. YpaBHEHUS CO
CMEIIaHHBIMU YKciaMu. Teopus yucen. YMHOXKUTH ApoOb Ha HATYpaJIbHOE YHUCIIO,
YMHOXHTbh JApoOb Ha ApoOb. IlpousBeneHue yuciauTenel, MNPOU3BEICHUE
3HaMmeHateneld. Haxoxzaenue npoOuW OT 4YHMCIA, YMHOXUTh JApOoOb Ha YHCIIO.
[IponieHThl. CBOMCTBA YMHOKEHMS, PACIPENECIUTENBHOE CBOWCTBO YMHOXKECHUS.
CBoiicTBa yMHOXXEHHSI OTHOCHTEJIbHO CIJIOKeHHUsl. B3anMHO oOpaTHble 4wHcCIa.
Henenue npobu Ha 1poOb. Yucno obparHoe aenutento. [leneHue cMemaHHOTO
yHclia Ha Opo0b, JeJieHue CMeIIaHHbIX apooOeil. [IpaBuio HaxoXXIaeHHs ducia Mo
JAaHHOMY 3HA4Y€HHUIO ero ApoOu. Yucautenb IpOOHOTO BBIpAXKEHHsI, 3HAMEHATEIb
JIPOOHOTO BBIPAXEHUS, YIPOIICHUE APOOHOr0 BBIpaXEeHHS. AnreOpandeckue
npobu. YncnoBeie U OyKkBeHHBIE BhIpaxkeHUs. YacTHoe nByx umcen. [Iponopruu,
KpallHWE 4JIEHbl MPOIOPIMH, CPEIHHE WIECHBI MPONOPLUMH, BEPHBIE MPONOPLUH,
OCHOBHOE CBOWMCTBO MPONOPLHNH, IEPECTAHOBKA YIEHOB MMPONOPLUH, HEU3BECTHBIN
yieH nponopuud. IIpsMo  mpomopIMOHANIbHBIE  BEIUYHMHBI,  OOpPATHO
MPONOPIIMOHANIbHBIE BEIMYHUHBI. MaciiTad KapThl, OTHOILIEHUE JUIMHBI OTPE3Ka Ha
KapTe K JUIMHE OTPE3Ka Ha MECTHOCTH, IJIMHA OKPY>KHOCTH, IUIOIIAAb Kpyra, miap,
paauyc mapa, IuaMerp 1apa, cdepa.

IIpumepHvie gppazvl

[Tokaxku (HamuIIK, HA30BU, HAYEPTH ...); s (OH) Hamucaa (HA4ePTUJII, PEIIHII,
clienaa BBIYMCIICHUS. . . ).
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JIro6oe HaTypallbHOE YUCIIO UMEET OECKOHEUYHO MHOTO KPaTHBIX.

Ecnu 3anuce HatypanbHOTO uncia okaHuuBaercs mudpoi 0, To 3To Yucio
nenutcs 6e3 octarka Ha 10. Ecnm 3amuch HaTypajJbHOTO YHCIIa OKaHYUBACTCA
npyro# mudpoi, To oHO He aenuTcs 6e3 ocratka Ha 10. OcTaTok B 3TOM ciydyae
paBeH nocieanen nudpe yucna.

CoxkparenueM ApoOU Ha3bIBAIOT JACJICHUE YUCIIHUTEIN U 3HaMEHATels Ha UX
oOLIUI 1eUTEeNb, OTIIMYHBINA OT €IUHUIIBI.

S mwayuuncs(ack) CpaBHUBATh, CKJIaJbIBaTh M BBIUUTATH JpPOOH C
OJIMHAKOBBIMH 3HAMEHATEISIMHU.

Korma s ymnHoxan(a) qpo06p Ha HaTypajdbHOE YMCIIO, YTO CHadaja Ha 3TO
YUCIIO s1 YMHOXKWJI(2) €€ YUCIUTEh. 3HAMEHATENb 1 OCTaBWiI(a) 6€3 U3MEHEHUSL.

YacTHOE ABYX YHMCEN HA3bIBAIOT OTHOUIEHUWEM 3THUX uuced. OTHOIIEHHE
MOKAa3bIBAET, BO CKOJBKO MEPBOE YHMCIO OOJIBIIET0 BTOPOrO WM KakKyl YacTh
NEPBOE YMCIIO COCTABISIET OT BTOPOTO.

Mpbl Hanud mnpaBWia pPa3MEIICHHUs YHMCENT B TMOJYKPYrax M BCTAaBWIH
HEJOCTAOIIHNE YUCIa.

JpoOHBIM BBIpa)KEHHEM HA3bIBAIOT YaCTHOE JIBYX YMCEJ WU BBIPAXKEHUH, B
KOTOPOM 3HAaK JIeJICHUs] 0003HAUYEH YEPTOM.

Uucna co 3HaKOM «+» HA3bIBAIOT MOJIOKUTEIbHBIMH.

Uucna co 3HaKOM «—» Ha3bIBAIOT OTPUIATEIbHBIMU.

[TosoxuTeNbHOE HANIPABIEHUE OTMEYAIOT CTPEIIKOM.

KoopaunatHo# npsiMoii Ha3bIBAIOT MIPSIMYIO C BEIOpAHHBIMU Ha HEW HavajaoM
OTCU€Ta, €IMHUYHBIM OTPE3KOM U HAIIPABIICHUEM.

Yucio, nNOKa3bIBAIOIIEE TMOJIO)KEHUE TOYKM Ha MPSAMOM, Ha3bIBAIOT
KOOPJIMHATON 3TON TOYKH.

[IpOoTHBOMOIOKHBIMU YHCIAMH HA3bIBAIOT JIBA YKCJIA, OTIUYAIOIIUECS APYT
OT Jpyra TOJbKO 3HAKAMHU.

LlenpiMi yucIaMU HA3bIBAIOT HATYpajbHBIE YUCIA, MPOTUBOIOIOKHBIE UM
yucia u 0.

UToOBl CIIOKHUTH JBa OTPUIIATENBHBIX YWCIA CHAYalla HaJ0 CIOXHUTh UX
MOJYJIH. 3aTE€M HaJI0 TOCTABUTH MEPE MOTYUCHHBIM YHCIIOM 3HAK «—».

UTOoOHBI CIIOKUTH JIBA YUCIA C PA3HBIMU 3HAKAMU, HAJ0 CHavyaia u3 OOJIBIIETo
MOJIYJISI CJTAara€MbIX BBIYECTh MEHBIIHKI. 3aTeM HAJ0 MMOCTABUTH MEPE]T OJTyYEHHBIM
YHCIJIOM 3HAaK TOTO CJaraéMoro, Moayjib KOTOPOTo OOJbIIIE.

UToOBl EPEMHOXKUTH JIBA YKCIIA C PA3HBIMU 3HAKAMH, HAJIO TTEPEMHOXKUTH
MOJYJIM 3TUX YUCEN U TIOCTABUTH MEPE]l MOTYUCHHBIM YHUCIOM 3HAK «—.

KopHu ypaBHeHUss He WU3MEHSIOTCS, €CIU KaKoe-HUOYyIb cllaraeMoe
MEPEHECTH U3 OJIHOM YaCTH YPaBHEHUS B JPYTYI0, U3MEHUB IPU 3TOM €ro 3HaK.

JIBe mpsiMble, oOpa3ylollue Mpu MEePEUYHUCICHUN MPSAMbIE YIJIbl, Ha3bIBAIOT
MIEePIICHIUKYJISIPHBIMH.

IIpumepHuvie 66160001

Kaxnoe 4uucino MOXKHO NPEACTABUTH B BHUJIE CYMMBI IOJHBIX AECATKOB U
eaunuu. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak mojHble AECATKH
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JEJATCA Ha S, TO U BCE YMCIIO JEIUTCS Ha S JIUIIb B TOM CiIydae, KOraa Ha S5 IeJIUTCA
YHCIIO €IMHUILL. DTO BO3MOKHO TOJIBKO TOT/Ia, KOT/Ia B pa3ps/ie €ANHUII CTOUT Iudpa
0 wm 5.

S y3Han(a) o TOM, YTO €CJIM 3alHUCh HATYpPaJbHOTO YHUCJIa OKAaHYMBAETCA
uudpoit 0, To 310 ymcao genutcs Oe3 octaTtka Ha 5. Ho ecnu 3amuch uwucna
OKaHYMBAETCS IPYroi nudpo, To yucio 06e3 octaTka Ha 5 pa3/IeIuTh HEBO3MOXKHO.

A 3naro (y3Han(a), 3amoMHwiI(a), BbIyuwsi(a), TOBTOPSIO), KaK HaWTH
HanOOJbIINN OOIIMI JeauTeNnb HAaTypalbHbIX uKcesl. CHayana pa3joXUTh UX Ha
POCThIE MHOXKUTENH. [T0TOM U3 MHOXKHTENEH, BXOIAIIUX B PA3JI0KEHUE OJTHOTO U3
ATUX YHCEJN, BBIYEPKHYTh T€, KOTOPHIE HE BXOMST B PA3JIOKEHUE APYTUX UYHCEIL.
[Tocie 3TOro HyKHO HAWTH MTPOU3BEICHUE OCTABIINXCS MHOKHUTEIICH.

S nousn(a), 470 HauOOJIBLIEE YNUCII0, HA KOTOPOE MOXKHO COKPATUTh APO0b, —
3TO HauOOJBIINK OOIIMI AENUTENb €€ YUCIUTENS U 3HAMEHATETIS.

S 3Har0, YTO ISl CpaBHEHHs (CIOKEHHUsS, BBIYMTAHMS) IpoOel C pa3HbIMH
3HAMEHATENIIMU HaJ0 BBINOJHUTH cleayomue aelcTBus. CHavana HyKHO
IIPUBECTHU JaHHbIE APOOM K HauMEeHblIeMy o0mieMy 3HameHaTeno. [loTtoMm HyKHO
CPaBHUTH (CIIOKHUTH, BBIYECTh) MOIYyUYECHHBIE IPOOH.

S 3naro (noHsui(a), mpounTas(a), 3aMuiry BEIBOJ O TOM), UTO HaYaio OTCUETa,
WIM Havyauo KoopauHat, — Touka O uzobOpaxaeT Hynb. Yuciao 0 He sBISETCS HU
MOJIOKUTENIbHBIM, HU OTpULATENbHBIM. OHO OTAENSAET MOJOXKUTEIbHBIE YUCTA OT
OTPULIATENbHBIX.

C koopAMHATHOM MPSMOMl MBI BCTpEYaEMCS Ha YpPOKAaX HCTOPHH, KOTraa
pabotaeM ¢ «ieHTol BpeMeHmn». [llkana ¢ MONMOXKUTEIBHBIMA U OTPHUIIATEIIBHBIMU
YUCIaMH U HYJIEM €CTh Y TEPMOMETPOB.

MpI npUIlIIM K BBIBOAY O TOM, YTO JUIsl Ka)KJOTO YHMCIIa €CTh TOJBKO OIHO
MPOTUBOIONOXKHOE eMy yuciio. Yuciao 0 mpoTUBOMOJIOKHO caMoMy cele.

A 3amucan(a), 4TO0 MOJYJb YKCIia HE MOXET OBITh OTpUIATEIbHBIM. J[Jis
MOJIOKUTEIBHOTO YKCIIa U JIJISl HyJISl OH paBeH caMoMy uuciy. g oTpuuaTeabHoro
YyuClia OH paBeH MPOTUBOMOJIOKHOMY 4HUCIy. [IpOTHBOMOJIOXKHBIE YHCIIA UMEIOT
paBHbIE MOyIH: [— a] = [a]

A BeimonHwi(a) 3amanue. [Ipyu BBIIOTHEHUU 3alaHUs S paccykaann(a) Tak:
9TOOBI pa3eNUTh OTPUIATEIHHOE YHCIO Ha OTPHIATEIIbHOE, HAI0 pa3aeiuTh
MOJYJIb JIETMMOTO Ha MOJYJIb JEIUTENS.

Sl MOMHIO, YTO TNpHU JEJICHUM HYJS Ha Jito00€ YHUCIO, HE PaBHOE HYIIIO,
noyy4aercs HyJib. Ha HyJb JeIUTh HEIb3sl.

A pemnii(a) mpumep. Ilpu pemienun s paccyxaan(a) Tak: €Ciau BbIpaKeHUE
ABJIIETCS] MPOU3BEICHUEM YHUCIa U OJHOW WM HECKOJBKUX OYKB, TO 3TO YHUCIO
Ha3bIBAIOT YHUCIOBBIM KOI(PPUIIMEHTOM, WIJIH MPOCTO KOADPUIIUEHTOM.

AJITEBPA
8 KUIACC
(3-ii rox o0y4yenus: Ha yposae O00)’

7 CoxpansieTcsl cofepKaHUue U 00bEM Marepuana, npezacrasieHHoro B ®enepansroii OOIl — a1 TpeTbero roxa
o0yuenus Ha ypoHe OOO.



35

Paznen 1. Boipa:keHnus, TO:KI1eCTBA, yPABHEHUS

Breipaxkenusi. UucnoBble BBIPAKEHHS U BBIPAKEHHS C [EPEMEHHBIMU.
[IpocTeiiue nmpeoOpa3oBaHUs BEIPAKEHUI. Y PaBHEHUE C OJIHUM HEU3BECTHBIM U
€ro KOpEHb, JIMHEWHOE YypaBHCHHE. PemreHue 3amady METOJOM YpPaBHEHH.
CraTtucTuyeckue XapakTepUCTHKU.

Paznen 2. ®yHkuum

Oynkuuu 1 ux rpaduku. Jlunehnas Gpyukius. JInaeHas GyHKUIMS 1 ee rpaduk.
CnocoObl 3amanus GyHkuuu. B3auMHoe pacmnosiokeHue rpaduKoB JIMHEWHBIX
GyHKIUH.

Pazgen 3. CteneHb ¢ HATypaJbHBIM MOKa3aTeJleM

CreneHb ¢ HaTypajdbHBIM IOKazaTeneM M €€ cpoiicTBa. OpHowieH. DyHKINMU

y=x2, y=x3, 1 uX rpapuKH.
Pazgen 4. MHoro4ieHsl

Muorounen.  CioxkeHWe, BbBIYUTAHHE ©W  YMHOXXEHHUE  MHOTOYJICHOB.
[IpousBeneHne OJHOWIEHA W MHOTOYJIEHA. Paznoxenue MHOrouseHa Ha
MHOHUTEJIH.

Pazgen 5. @opmMyJibl COKPAIIEHHOI0 YMHOKEHUS

®opmynsl (atb)’=a’t2ab+b? (atb)’=a’+3a’bi3ab’tb’, a’> — b?> = (a-b)(ath),
a*tb’=(atb)( a’tab+b?). Ilpumenenue (OPMyN COKPAIIEHHOTO YMHOMEHHS K
pasnokeHuto Ha MHOKUTENHU. [IpeoOpa3zoBaHue 1EIbIX BIPAKEHUN.

Pazgen 6. Cucrembl JMHEHHBIX YPaBHEHUI

JIuHeliHble ypaBHEHUS C JBYMs EPEMEHHBIMU U UX CUCTEMBI. Perienue cucrem
JIBYX JIMHEWHBIX YpPaBHEHUW C JBYMsl MEpEMEHHbIMU. PelieHue 3amad MeToAaoM
COCTABJICHUSI CUCTEM YPABHEHH.

7. IloBTOpenue. Pemenne 3axay.

3akperyieHue 3HaHUuM, YMEHUN ¥ HABBIKOB, MOJIYYEHHBIX Ha ypOKax IO JIaHHBIM
TeMmaMm (Kypc ajireOpsl 7 Kiiacca).

Ilpumepnvie 6uodvl deamerbHOCIMU 00YUAIOULUXCA:

— 00BsICHEHUE 3HAUYEHUSI MOHATUH ((HOPMYTUPOBAHKE OIPENEIICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TOMOIIbIO KOHTPIIPUMEPOB;

— pellleHre TEKCTOBBIX 3a/1a4 apu(METUIECKUMH CTIOCO0aMH;

— ¢hopMyIMpOBaHKE MTPABUI (B paMKaX U3yUYE€HHOTO);

— yreHue (op¢odMUUECKH W TPaMMATUYECKH BEPHOE) MATEMATHYECKUX
3aMucei;

— aHAIM3 TEKCTa 3ajaud, mepedOpMyIUPOBKA YCIOBHUS, H3BICUYCHUE
HeoOxoauMon nH(OpMaIuK, MOJICTUPOBAHKE YCIOBUS TIPU MTOMOIIM BU3YaTbHBIX
onop (CXeM, pUCYHKOB, peajbHbIX MPEIMETOB);

— TIOCTPOEHHE JIOTHUECKUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OLEHKa ¢ O0OOCHOBaHHWE TIOJyYEeHHOIO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIIOKHBIX UCCIEIOBAHUN — B paMKaX M3y4YEHHOro (B T.4. C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);
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— o00p ¥ MPUBEICHUE MPUMEPOB C OTIOPOH HA COIMAIILHO-OBITOBOM OTIBIT.
N np.

IIpuMepHas TeMaTu4ecKasi 1 TEPMUHOJIOTHYECKAA JTEKCUKA

IIpumepnvle cnosa u crosocouemanus

AnreOpandeckuil croco0 pelieHust 3a7ad, OyKBEHHAasl 3aluCh CBOWCTB
JEUCTBUN HAJ YUCJIaMU, BBIYUCICHUS C palMOHAIBHBIMU YHCIIaMH, Tpadukw,
npoOb, KOMOWHATOPHBIC 33/1a4d, KOOPJAMHATHI, KOPHU YPaBHEHUS, MHOTOYJICHBI,
MHOXECTBA TOYEK Ha KOOPAMHATHOM IUIOCKOCTH, MHOXECTBA TOYEK Ha
KOOPJIMHATHOM  TpsIMOM,  0oOpaTHas  MNPONOPIUOHAIBHOCTh,  OJHOYICHBI,
NEePECTAaHOBKH, NIPeoOpa3oBaHne OYKBEHHBIX BBIPAXKECHHM, MIPUBEECHUE TTOI00HBIX
ClIaraéMbIX, TMPOU3BEIECHWE W YaCTHOE CTENeHeil, MPOLEHThI, MpsMas
IPONOPIMOHAIBHOCTh, PACKPBITHE CKOOOK, pACCTOSIHUE MEXIYy TOYKaMU
KOOPJIMHATHOM MPSIMOM, PEIICHUE 33]1a4 C IOMOIIbIO0 YPABHEHUH, CBOMCTBA CTENICHU
C HaTypaJbHBIM MOKa3aTEJIEM, CIIOKEHUE M BBIUYUTAHUE MHOTOUYJIEHOB, CPABHEHHE
Ipo0el, CTaTUCTUYECKNE XapaKTEPUCTUKHU, CTEIIEHb C HATypaJbHbIM MTOKA3aTelIeM,
CTENEHb CTENEHH, MPOU3BEICHUS U APOOH, YMHOKEHUE OJTHOWIEHA (MHOTOYJICHA)
Ha MHOTOWIEH, ypaBHEHHUE, POPMYJIbl KBaIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

IIpumepHvie gppazovl

MBI BBISICHWIN, KAKHE BETUYMHBI HA3bIBAIOT MPSMO MTPOTOPLHOHAIBHBIMH.

S MOTy IPUBECTU IPUMEPHI MPSAMO MPONOPIIUOHATBHBIX BEJIMYHH.

Mpb1  chnenanmu  3anuch  00mIe  (QOpMySBI  MPSMO  MPOMOPIIMOHATBLHOM
3aBUCUMOCTH.

A  wmory  (3aTpyHdHSIOCH) chOpMyIMpOBaTh  CBOMCTBO  MPSIMO
MPONOPIIMOHATIBHBIX BEJIMYHUH.

S npusen(a) mpumep OPONOPLMM M Ha3Baja €€ KpallHME U CpeaHHe
BEJINYUHBI.

Mpb1 HaxoauiIM IUIONIaAb NPSIMOYTOJbHUKA. J{JI1 3TOr0 MBI U3MEPUIIU €ro
CTOPOHBI, @ TOTOM NEPEMHOKUIIU MOJYUYHUBILIHUECS YUCTA.

Ha pucynke Mbl Bunum rpaduk QyHKIMM y=rx. Ham Hy»XHO MOCTpOUTH
rpaduk, cumMmeTpuuHblii 1anHoMy ocu Oy. Ham mpencrout 3amucats GopMyson
byHKMo rpadrka, KOTOPBIA MBI TTOCTPOUM.

Mgl OyieM pemaTh CUCTEMY YPaBHEHHI CTOCOOOM IMOJICTAHOBKH.

Ms1 3HaeM, 4TO cymMma JABYX ApoOei, 3HaMEHATeJIeM KOTOPBIX SIBIISCTCS

. 1 .
yucio 3, paBHa 4. Pa3zHocTh 3THX OpoOeit paBHa 15. Ham mnpencrout HailTu

YUCTUTEIU ITUX IPOOEi.

A coctaBuii(a) MO PUCYHKY CUCTEMY YPaBHEHUM.

IIpumepnvie 6160001

Anrebpa TecHO cBsizaHa ¢ apudmeTukoi. OHa BO3HHUKJIA B IPEBHUE BPEMEHA
B pe3yJbTaTe MOMCKOB OOIIMX CXEM PEeUICHUS MOXO0XKUX apru(METUYECKUX 3a/aad.
Ects nBa cmocoba 3amucu ApoOHBIX uwncen. VX MOXHO 3amuchiBaTh B BUIE
JECATUYHBIX U B BUJIC OOBIKHOBEHHBIX JP00Oei. 3HAYUT, HY’)KHO YMETh CPAaBHUBATH
YuCIIa, 3aMMCaHHbIe B T000H 13 3THX GopM. Hy)KHO yMeTh MPOBOANTH BEIYUCIICHNUS,
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€CJIM CPEIM YUCEI, C KOTOPHIMHU HA/IO BHITIOTHUTE apU(PMETHICCKUE TCHUCTBUS, €CTh
1 OOBIKHOBEHHBIC, U AeCATHYHBIC MpoOu. C MOHATHEM IpoOH CBS3aHO TOHSTHE
npoiieHTa. UToObl pemath 3ajladyd Ha MPOIEHTHI, HaJl0 CBOOOJTHO MEPEXOJAUTH OT
IpoOel K MPOIIeHTaM U Ha00OPOT — OT MPOIICHTOB K APOOSIM.

Cpennee apudmeTrueckoe psiia YUCesl — 3TO YaCTHOE OT JCJICHUS] CyMMBI
ATUX YHCEN HA UX KOJUYECTBO.

Mopga — 3TO 4uCIo psiia, KOTOPOE BCTPEUYAETCS B 3TOM PsAy Yalle BCETO
(HamboJiee 4acTo).

PazMax — 3TO OOMH W3 CTATUCTHYECKUX IIOKA3aTENEH pas3inuus, WU
pazOpoca. ITo pa3HOCTh MEXIY HAWOOJIBIIUM U HAMMEHBIINM 3HAYCHUAMH psijia
JTAHHBIX.

dopmyia miIo@aau NpsMoyrojibHIUKa — S=ab. OHa BbhIpakaeT COOTHOIIECHUE
MEXIy IUIOMaAbI0 S M JJIMHAMH CTOpPOH a W b. Jlns HaxoxkaeHus IUIOIIAIu
MPSIMOYTOJIbHUKA HAJI0 U3MEPUTh €r0 CTOPOHBI U MEPEMHOXKHUTH IMOTYUYUBIIUECS
qyucna.

@opmysia IIyTH pPABHOMEPHOTO JBWXKEHMS — s=vt. OHa BbIpa)kaer
3aBUCHMOCTb PACCTOSIHUA S OT CKOPOCTU JIBMKEHUS V U BPEMEHH t. DTO IIIaBHOE
COOTHOILIEHHUE MEXKIY PACCTOSIHUEM, CKOPOCTBIO U BPEMEHEM JIBUKEHUS MMO3BOJISIET
10 JItOOBIM JIByM U3 YKA3aHHBIX BEJIMUYMUH HAWTU TPETHIO C TTOMOIILIO BHIYUCICHHM.

B ObITy Kaknpiii yenoBek (PaKkTUYECKU MOJIb3yeTcs: (GOpMyJIod CTOMMOCTH
MOKYIKU. /{7151 3TOro 11eHa ToBapa YMHOXAETCs Ha KOJIMYECTBO KYIUIEHHOTO TOBAapa.
Hanpumep, 1neHa OJHOro KuwiorpamMma caxapa YMHOXAaeTCs Ha KOJUYECTBO
KYIUJICHHBIX KHWJIOTpaMMOB. Eciii cTOMMOCTB TTOKYTIKK 0003HaunTh OykBOii C, 1IeHy
TOBapa OyKBOM C, a KOJIMYECTBO KYIJIECHHOTO TOBapa OykBoll m, To (opmymny
CTOMMOCTH TTOKYIIKM MOHO 3amnucarh Tak: C=cm.

[Tpu BeruncieHusX 0 GopmMysiaMm BMECTO OYKB MOKHO IMOJICTABIIATh Pa3HbIC
yucna. Hampumep, B dopmyne s=vt BpeMs M CKOPOCTh MOTYT MEHSThbCS. B
3aBUCUMOCTH OT JTOro OYAET MEHSTHCS pacCTosHHE. Takue HU3MEHSIONINecs
BEJIMUMHBI HA3BIBAIOT MMEPEMEHHBIMU BeJIMUUHAMU. ByKBbI B (hopMmyIie, KOTOPbIMU
OHM 0003HAYEHBI, HA3bIBAIOT MIEPEMEHHBIMHU.

JIBe BeIMYMHBI HA3bIBAIOT MPSAMO MPONOPLHUOHAIBHBIMH, €CIIH IpHU
YBEJIIMYEHUH OJJHOM U3 HUX B HECKOJIBKO Pa3 JIpyrasi yBEIUUYUBAETCS BO CTOJBKO K€
pa3. OOpaTHO TPOMOPIMOHATFHBEIMU HA3bIBAIOT JIBE BEJIMYWHBI, TIPU yBEIHUCHUN
OJIHOW U3 HUX B HECKOJIBKO pa3 Apyrasi yMEHbIIIAETCS BO CTOJIBKO XK€E pas.

a c a ¢C
Ecau otHomeHnue Z PaBHO OTHONIICHHIO E,TO PaBCHCTBO EZE Ha3bIBAIOT

TIPOTIOPIIUEN.

Korpga 3amauy pemaror anreOpanyeckuM CrocoOOM, TO YCIOBHUE 3a/iaud
Mpexe BCEro MEpeBOAAT Ha SA3bIK MaTeMaTHKU. [lepBolii mar Takoro neperoaa —
BBeJicHHE OYKBBI 11 00O3HAYEHUsI KaKOW-IMOO HEW3BECTHOW BeIWYUHBI. B
pe3yJibTaTe mepeBoja OOBIYHO MOJydaeTCsi PaBEHCTBO, cojiepxkaiiee OyKBy. ITO
PaBEHCTBO HA3bIBAIOT YPABHEHUEM.
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AJITEBPA
9 KJIACC?®
(4-i1 rox 00y4enusi Ha yposHe O0OO0)
1. PaunonajibHble APOOH
PannonansHas 1po0b. OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue apodeit. Cymma
U pasHocTh aApoOeit. IlpouwsBenenwe u wyactHoe japooOei. IIpeoOpasoBanue
palMoHaNbHBIX BeIpaxkeHUud. OyHKIUA y = k/x u e€ rpaduxk.
2. KBagpaTrHbie KOpHH
JeiictBurensHble  yucia.  [loHsitue 00  WppalMOHAIILHOM  YHCIIE.
ApudmMerrueckuii KBaapaTHbIA KOPEHb, MPUOMMKEHHOE 3HAYCHUE KBAJPATHOTO
kopHsi. CBolicTBa apu(pMETUYECKOT0 KBaAPAaTHOrO KOpHs. I[lpuMeHeHue cBOMCTB
apudpmMeTHdyecKoro  kBajgpaTHoro  KopHa  IIpeoOpazoBaHusi  BbIpa)K€HUM,
CoJIeprKallluX KBajpaTHbie KOpHU. DYHKIUS ) = X U €€ TpaduK.
3. KBaaparHble ypaBHeHUS
KBagpaTtHoe ypaBHeHME © €ro KOpHU. @DOpMyabl KOPHEHM KBaJpPATHOTO
ypaBHeHus. Teopema Buera. [[poOHble palmoHalbHbIE ypaBHEHUs. PeleHue
3a/1a4, MPUBOJAIIMX K KBaJIPATHBIM U PAllMOHAJIbHBIM YPABHEHUSIM.
HepaBencrBa
UucnoBble HEPABEHCTBA M MX CBOWCTBA. [lowieHHOE CIIOXKEHHWE U YMHOXKEHUE
YUCJIOBBIX HEpPABEHCTB. [IprMEHeHHE CBOMCTB HEPABEHCTB K OLICHKE 3HAYEHUS
BbIpaxkeHus. JInHeliHOe HEpaBEHCTBO € OJIHOM mepeMeHHoW. CucTeMa JIMHEHHBIX
HEPABEHCTB C OJHOU MEPEMEHHOM.
CreneHs ¢ HeJabIM NMOKa3aTeaeM. JJIeMEHThI CTATUCTHKH.
CreneHb € LENIBbIM MToKa3aTesneM U €€ cBorcTBa. CTaHIapTHBINA BUJL YKCIIA. 3alUCh
NpUOIMKEHHBIX 3HadueHui. JledcTBUs Haj NpUOIMIKEHHBIMU 3HAYEHUSIMHU.
OneMeHThl cTaTUku.COOp U TPyNIUpOBKa CTAaTUCTHUYECKUX MaHHBIX. HarmsaHoe
MpEACTaBICHUE CTATUCTUUECKONU UH(pOpMAITUH.
6. IloBTopenue. Pemenne 3agau
3akperieHue 3HaHUuM, YMEHUN U HaBBIKOB, MTOJIYYE€HHBIX HAa ypOKax IO JIaHHBIM
TeMaM (Kypc anreOpsl 9 kiacca).
IIpumepnoie 6uovl dessmenbHOCHU 00YHAIOUAUXCA:
— 00BsICHEHUE 3HAUYCHUSI IOHATUH ((HOPMYTUPOBAHKE OMIPEICIICHUN );
— JI0Ka3aTeIbCTBO U OMPOBEPIKEHUE C TOMOIIbIO KOHTPIIPUMEPOB;
— pellleHre TEKCTOBBIX 3a/1a4 apu(hMETUIECCKUMH CTIOCO0aMH;
— ¢hopMyIMpOBaHKE MTPABUI (B paMKaX U3yUYE€HHOTO);
— yreHue (op¢odMUUECKH W TPaMMATUYECKH BEPHOE) MATEMATHYECKUX
3aIMcen;
— aHaJIM3 TEKCTa 3ajaud, nepedopMyIUpOBKa YCIOBUS, H3BICYCHUE
HE0O0X0IMMON UH(pOpPMAIUU, MOJCIUPOBAHUE YCIOBUS TIPU TTOMOIIM BU3YaTbHBIX
onop (CXeM, pUCYHKOB, peajbHbIX MPEIMETOB);

8 TIpemycmaTpuBaeTcsi yBelIMYEHHE YYeOHOTO BPEMEHM Ha HW3ydYEHHE TEMATHYECKMX pas3ielnoB «Uwmcma w
BBIYUCIICHIIT U «ANTe0pandeckre BEIpaXeHHs». V3ydeHne mporpaMMHOTO MaTepHasa 1o TeMaTHIECKHM pa3ieIaM
«YpaBHEHUS U HepaBeHCTBa» M «DYHKIMM) NpeycMaTpuBaeTcst Ha 5-oM roay ooyuenus Ha yposae OOO.
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— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYKIACHMUIA;

— KpUTHYECKass OIeHKa W OOOCHOBaHME IIOJYUYEHHOTO  OTBETA,
OCYULIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBEICHNE HECIOXKHBIX MCCIEIOBAHUN — B paMKaxX U3y4YE€HHOTO (B T.4. C
HCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— o00p U MPUBEICHNUE MPUMEPOB C OMIOPOM Ha COLIUATIbHO-OBITOBOM OTIBIT.
U np.

IIpumepHas TeMaTHYecKAasi U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHuie cnosa u crosocouemanus

Anrebpanyeckue ApoOH, BEPOSITHOCTh CIy4allHOrO COOBITHS, BBIHECEHUE
OoOILIEro MHOXHTEN 3a CKOOKM, 3aJlaya O HaXOXKIEHUU CTOPOHBI KBaJapaTa,
UppalMoHaIbHbIe YHCIA, KBaJIpaTHbIE KOpPHHU, KyOMYECKWH KOPEHb, OCHOBHOE
CBOMCTBO JpoOH, NMpeoOpa3oBaHHE BBIPAKEHHM, Pa3JI0KEHUE MHOTOWICHOB Ha
MHO>KUTENH, Pa3JI0KeHNE HAa MHOXKHTENN ¢ MIPUMEHEHNEM HECKOJIBKHX CTIOCO00B,
peleHre ypaBHEHHH ¢ TIOMOIIBIO PAa3JI0KEeHHsI HA MHOKHUTEIH, CBOMCTBA CTEIIEHU C
HeJIbIM  TIOKa3aTeJaeM,  CIydailHble  COOBITHS,  CJOXKEHUuE  (BBIYMTAHUE)
anredpandeckux Jpodeil, cnocod rpynnupoBKH, CTENEHb C LIEJIbIM MOKa3aTeleM,
teopema [lucdaropa, ymMHOoXeHHe (neneHue) anredpandeckux Apooer, dhopmyIbl
Pa3HOCTH U CyMMBI KyOOB, (hopMyJia pa3HOCTH KBaJIpaToOB, YaCTOTa U BEPOSITHOCTD,
4acToTa CIy4yaltHOro COOBITHSL.

IIpumepnvie ghpa3zvl

Mpl 3anucaiy pacnpeeuTeIbHOe CBOMCTBO YMHOKEHHS B TOM BHJE, Kak
OHO MPUMEHSETCS JIs1 BBIHECEHUS O0LIET0 MHOXKHUTEIS 32 CKOOKHU.

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

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

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

IIpumepHvie 661600061

CymiecTByeT Henbli psn NpuUEMOB JIL PA3NOKEHHsT MHOTOWIEHOB Ha
MHOUTENU. OJIMH U3 TAKUX MIPUEMOB — BBIHECEHHE O0IIIET0 MHOMKHUTEIS 32 CKOOKH.
OT0 mpeoOpa3oBaHUE BBIMNOJHAETCS HAa OCHOBE PaCHpeleUTEeNbHOr0 CBOMCTBA —
KaK 1 YMHO)XEHHE MHOTrouwieHa Ha ogHowieH. Ho B ciy4yae BhIHECEHUS 3a CKOOKHU
3TO CBOMCTBO MPUMEHSETCS CIPaBa HaJIEBO.

Mpl paccMOTpenu pasHble MNPUEMBI, MPU MOMOIIM KOTOPBIX MHOTOWJIEH
MOKHO Pa3JIOKUTh HA MHOMKUTEJIM: BbIHECEHHE OOIIET0 MHOXXHTENS 3a CKOOKH,
Croco0 TPYNIUPOBKH, TpHUMEHEHHE (OPMYT COKpamEHHOTO YMHOXKEHUs. B
CIIOKHBIX CITy4asX HaJ0 MPUMEHSITh HECKOJIbKO mpuémoB. He cymiecTByeT o0mmx
NpaBWJI JJII YCTAHOBJICHHUS TOTO, KAaKWE CIOCOOBI W B KakOM TOpSAKE HAo
NpUMEHATH. Takke He Bcerja MOKHO Pa3lioKUTh MHOTOUYJICH Ha MHOXUTeIH. Ho
€CTh HEKOTOpbIE PEKOMEH IalluH, KOTOPbIE HAZ0 YUUTHIBATh. ECIIM MOKHO BBIHECTH
32 CKOOKU OOIIUI MHOXUTENb, TO 3TO HYKHO clenath. Hamo mocMoTpeTh, MOKHO
JIM BOCIIOJIb30BaThCs KaKOH-HUOYAb (popmyrioii: 1) eciu umeeTcs IBy4ieH, TO HaJ0
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IPOBEPHUTH, MOXKHO JIM IPUMEHUTH (POPMYITy pa3HOCTH (CyMMBI) KyOOB, 2) €CITH €CTh
TPEXUJIEH, TO HAJ0 IPOBEPUTH, MOKHO JIM CBEPHYTH €r0 B KBaApar ABywieHa. Ecin
HE yAaércs NPUMEHUTh (OPMYJBI COKPAIIEHHOTO YMHOXEHHS, TO HaJo
nornpoOoBaTh HCIIONB30BaTh CHoco0 TrpynnupoBku. Korga pasnokeHue Ha
MHOYKWTEIN 3aBEPUIEHO, HAIO0 MPOBEPUTH MOJYUYEHHBIH PE3YIbTAT C MOMOIIBIO
YMHOXEHUS.
AJITEBPA
10 KUIACC
(5-i1 rox o6yuenust Ha yposue O00)°

KBagpartuunasa pyHkuus
Oyuknus. Bospacranne u yObiBanue (QyHkuumu. KBagpaTHbId —TpexusieH.
Pa3noxkeHue KBaApaTHOro TpexXuieHa Ha MHOXWTenW. Pemenue 3amad myrtem
BBIJICJICHHSI KBaJlpaTa ABY4YJIE€HA U3 KBaJpaTHOro TpexwieHa. ®ynkuus y=ax2 + bx
+ ¢, e€ cpoiicTBa, rpaduk. [Ipocteitme npeodpazoBaHusi rpaduKoB (HYHKIIHM.
Penienne HEpaBEHCTB BTOPOU CTENIEHU C OJHOU IEPEMEHHOM.
YpaBHeHHs U HEPABEHCTBA € OJIHOI MepeMeHHOM
Ilenoe ypaBHeHHE U ero KopHHU. [[poOHble panmoHalbHBIE ypaBHEHUs. PemieHue
YPABHEHUN TPEThEH M YETBEPTOM CTENEHU C OJHUM HEHU3BECTHBIM C IOMOUIBIO
pa3OKEHHUs] HA MHOXUTEIM U BBEICHHS BCIIOMOTATEIIbHOW IEPEMEHHOM.
HepaseHcTBa BTOPOI CTENEHU ¢ OAHOM ITEpeMEHHON. MeTo UHTEPBaJIOB.
YpaBHeHHS U HEPABEHCTBA C IBYMsl llepeMeHHbIMH
VYpaBHeHHE C JByMS MEPEMEHHBIMH M €ro rpaduk. YpaBHEHUE OKPY>KHOCTH.
Pemenne cucreM, comepkalux OJHO YPaBHEHHUE IIEPBOM, a JPyroe BTOPOU
CTEIEeHU. Pelenne 3aad METOAOM COCTAaBIIEHHs CHCTEM. PelieHue cucrem IByx
YpPaBHEHUM BTOPOM CTENEHU C IByMS IEPEMEHHBIMU.
IHoBTOpenue. Pemienue 3agau

3aKkperuieHre 3HaHWM, yMEHUN U HAaBBIKOB, MOJYUYEHHBIX HA YpOKax MO JaHHBIM
Temam (Kypc anreopsl 10 kacca).

Ilpumepnusie 6uodvl deamenbHOCMU 00YUAIOUWUXCA:

— 00BsICHEHUE 3HAUYCHUSI TIOHATUH ((HOPMYITUPOBAHKE OIIPEICIICHUN );

— JI0Ka3aTeIbCTBO U ONTPOBEPKEHNE C TOMOLIBIO KOHTPIIPUMEPOB;

— pellleHre TEKCTOBBIX 3a/1a4 apu(hMETUIECCKUMH CTIOCO0aMH;

— ¢hopMyIMpOBaHKE MTPABUI (B paMKaX U3yUYE€HHOTO);

— yreHue (op¢odMUUECKH W TPaMMATUYECKH BEPHOE) MATEMATHUYECKUX
3aMucei;

— aHAIM3 TEKCTa 3ajaud, mepedOpMyIUPOBKA YCIOBHUS, H3BICUYCHUE
HEe00X0AMMOW MH(OpMALMU, MOJIETUPOBAHKUE YCIOBHUS MPU MOMOIIM BU3yalIbHBIX
ornop (cxeM, pUCYHKOB, peajbHbIX IPEIMETOB);

— IIOCTPOEHHME JIOTUYECKHUX LIETIOYEK PACCYKICHUI;

— KpUTHYECKass OLeHKa ¢ OOOCHOBaHHWE TIOJyYEeHHOIO  OTBETa,
OCYILIECTBJICHUE CAMOKOHTPOJIS;

° [IpemyCcMaTpUBAETCS yBEINYEHHE yIEOHOTO BPEMEHH Ha N3yYEHHE BCEX TEMATUIECKUX PA3IEIIOB, IPEACTABICHHBIX
JUTSL JAHHOTO TOa 00y4YCHHS.
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— MPOBEICHNE HECIOXKHBIX MCCIEIOBAHUN — B paMKaxX U3y4YE€HHOTO (B T.U. C
UCIIOJIb30BaHUEM KaJIbKYJIATOPa, KOMIIBIOTEPA);

— oa00p U MpUBEJCHUE MPUMEPOB C OMIOPOX HA COLIMATLHO-OBITOBOI OIIBIT.
N np.

IIpumepHas TeMaTHYecKAasi U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHuie cnosa u crosocouemanuis

I'paduix nuHEHHOTO ypaBHEHHS C ABYMS MEPEMEHHBIMH, Tpaduk (HyHKINH,
JEUCTBUTENbHBIC YMCTIA, JI0KA3aTEIbCTBO HEPABEHCTB, 3aJa4d Ha KOOPAMHATHOU
IJIOCKOCTH, KBa/IpAaTHBIE YpaBHEHUS, JTUHEHHas (QyHKIMS, TUHEITHOE ypaBHEHUE C
JIBYMSsI IEPEMEHHBIMHU, JINHEWHbBIE HEPABEHCTBA, HETIOJIHBIE KBA/I[pATHBIC YPABHEHHS,
HEPABEHCTBA, Pa3NI0’KEHUE KBAAPATHOTO TPEXUJICHA HA MHOKUTEINH, PEIICHHE 3a/1a4
C TIOMOIIBI0 CHCTEM YpaBHEHHH, pEUICHHEe CHUCTEM YypaBHEHUH CIIOCOOOM
MOJICTAHOBKHU (CJIOXKEHHsI), C TOYHOCTBIO J0..., CBOMCTBAa HEPABEHCTB, CBOMCTBA
(GYHKIIUM, CHUCTEMBbl ypaBHEHHUH, CIOKHBIE OSKCIIEPUMEHTHI, (QopMmysia KOpHEH
KBaJIpAaTHOTO ypaBHEHUS, UTEHUE TPAPHUKOB.

IIpumepnvie gppazvi

Oynkius f Ha3pIBaeTCS BO3pACTAIONICH HA MHOXECTBE X, €Clid OOJbIIeMY
3HAYEHUIO apIryMEHTa COOTBETCTBYET OoJibliee 3HaUeHUE (DYHKIUU.

Ecnu Ha Bcelt obnacTu onpeaeneHust pyHKIHS BO3PACTAET, TO €€ Ha3bIBAIOT
BO3pacTaroiei QyHKIHeH, a ecau yObIBaeT — TO yObIBarolel QyHKIIMEH.

@DyHKIIMIO, B3paCTaIOIIY0 Ha MHOKECTBE X MJIM YOBIBAIOIIYIO HA MHOXECTBE
X, Ha3bIBAIOT MOHOTOHHOM (DYHKITMEH HA MHOXKECTBE X.

Ham HyxHO yKa3zaTh 001acTh omnpejesieHus U 00JacTh 3HaUYeHUN (DYHKIIMH.
MpbI JOIKHBI HAWTH MMPOMEXYTKH, Ha KOTOPBIX (QyHKIUS f yOBIBaeT, BO3pacTaeT u
COXpaHsAET MOCTOSTHHOE 3HAYCHHE.

A roros(a) (Mory, HE MOTY, 3aTPyAHSIOCh, XO4y) JOKa3aTh: €CIH YETHAs
(GyHKIIMST MOHOTOHHA Ha TOJIOKUTETBHOW YacTH O0JIaCTH OMpeieNieHusi, TO OHa
UMEET TPOTUBOTMOJIOKHBIA XapakTep MOHOTOHHOCTH Ha OTPHUIATEILHOW YacTH
00J1acTu OTpeeIeHusl.

Mp1 chopmynupoBaiiv OnpeiesieHne BO3pacTarolieil U yobIBaromieil GyHKIuii
Ha MHOKecTBe X. Ham Hy»XHO mpUBECTH MPUMEPHI BO3PACTAIOINICH U YOBIBAIOIEH
byHKIHIA.

51 Mory O0OBSICHUTB, B 4EM COCTOUT OCOOCHHOCTH Tpaduka 4€THON QyHKIIMH
Y TIPUBECTHU MPUMEPHI YETHON M HEUETHON (yHKIIUU.

S rotoB(a) OTBETHTH HA BOMPOC O TOM, Kakas (YHKIHS Ha3BIBACTCS
OTPAaHUYEHHOW U HEOTPAHUYECHHOM.

S 3aTpyIHSAIOCH IPUBECTH TPUMEPHI PYHKITUH, OTPAHUYCHHON CHU3Y.

IIpumepHuie 66160001

Oynkuus f Ha3pIBaeTCA BO3pacTaroIeld Ha MHOXKECTBE X, €CIH ISl JTFOOBIX
JIBYX 3HAU€HUM aprymeHTa X 1 u X2 MHO)kecTBa X, TAKUX, YTO X2 > X |, BBITTOIHAETCSA
HepaBeHCTBO f(x2) > f(x1). @ynkuus f Ha3pIBaeTCs yObIBAIOIICH HA MHOXKECTBE X,
€CJIM J1J1s1 I0OBIX IBYX 3HaUY€HUM apryMmeHTa X1 u X2 MHOkecTBa X, TaKHX, YTO X2
> x1, BoInoHsAeTCS HepaBeHCTBO f(x2) < f(x1).
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Mpl 3HaEM HEKOTOpbIE CBOWMCTBA MOHOTOHHBIX (YHKIMH. MOHOTOHHas
GyHKIMS KaXgoe CBOE 3HAUYEHUE MPUHUMAET JHUIIb TMPU OJHOM 3HAYCHHUH
aprymenta. Ecnu ¢ynkius y=f(x) sBusercs Bo3pacrtaromieil (yObIBaromiei), TO
bynkmus  y=f(x) sBasercs yoObiBatomedl (Bospactaromei). Cymma ABYX
BO3pacTalOIMX (yHKIMH SBJISETCS BO3pacTarolleld (yHKIMEH, a cymma JBYyX
yObIBaromux (PyHKIMM siBsieTcs yOobIBaromieit ¢pyukiueit. Eciau 06e pynkunu fu g
BO3pacTarolue win ooe yosiBaromue, To hyHkiusa @(X)= f(g(x)) — Bo3pacTaromas
bynaxus. Ecnu pynkius y=f(x) MOHOTOHHA HA MHOXKECTBE X U COXpPaHSET Ha 3TOM

1

f0) Ha MHOXECTBE X  HMEET

MHOXKECTBE 3HaK, To (QyHkuusa g(x)=

MPOTUBOIIOIOXKHBIN XapakTep MOHOTOHHOCTH.

Oynkuus f HaszpiBaeTcs 4€THOHM, ecnm miuga mwoboro X € D(f) BepHO
paBeHCTBO f(—x)=f(x). ®ynkuus f Ha3bpIBaeTCs HEUETHOM, eciu J1s J1Ioooro x € D(f)
BEepHO paBeHCTBO f(—x)= —f(x).

AJITEBPA

11 KIIACC

(5-1 rox 00y4yenusi Ha yposue O00) '°

Apudmerndeckas u reoMerpudeckas nporpeccuu (16 1)
Apudmernueckas u reoMeTpudecKkas nporpeccud. @opMysibl n-ro 4jieHa U CyMMbI
N MEPBBIX WICHOB IPOTPECCHH.
JIEMEHTbI CTATUCTUKH U TEOPHHU BEPOATHOCTEH
KomOuHaropuble  3agaum. IlepecTraHOBKH,  pa3MeELICHHS, COYETaHMUS.
[TepectanoBku. Pazmemenus. Coueranusi BeposiTHOCTh CIydaitHOTO COOBITHS.
IHoBTOpenue. Pemienue 3agau
3akperuieHre 3HaHWH, YMEHUN W HABBIKOB, TOJYYCHHBIX HA ypOKaX IO JaHHBIM
Temam (Kypc aireopsl 11 kacca).

Ilpumepnusie 6uobl OeamerbHOCMU 00YUAIOULUXCA:

— 00BsICHEHUE 3HAUYCHUSI TIOHATUH ((HOPMYTUPOBAHKE OIIPEICIICHUN );

— J0Ka3aTeIbCTBO U OMPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pellleHre TeKCTOBBIX 3a/1a4 apu(hMETUIECKUMHU CTIOCO0aMH;

— ¢hopMyIMpOBaHKE MTPABUI (B paMKaX U3yUYE€HHOTO);

— yreHue (op¢odMUUEeCKH W TPaMMATUYECKH BEPHOE) MATEMATHYECKUX
3aMucei;

— aHajgu3 TEKCTa 3ajadd, Mepe@opMyIupOBKa YCIOBUS, W3BICUCHUE
HE0OXO0MMON UH(pOpPMAIUU, MOJCIUPOBAHUE YCIOBUS TIPU TTOMOIIM BU3YaTbHBIX
onop (CXeM, pUCYHKOB, peajbHbIX MPEIMETOB);

— MIOCTPOCHHME JIOTUYECKUX LIETIOUEK PACCYKICHUM;

— KpUTHYECKas OIleHKa U OOOCHOBaHHME TIOJIyYEHHOI'O  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJEHUE HECIOKHBIX MCCICIOBAHNN — B paMKaxX M3y4EHHOTO (B T.4. C
WCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

10 TIpemycmaTpuBaeTcss yBelaWdYeHHEe YYeOHOTO BpPEMEHM Ha M3YYEHME BCEX TEMATHUECKUX —PasJeloB,

MPCACTABJICHHBIX IJIS1 JaHHOI'O roJa 06yquI/m.
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— o00p ¥ MPUBEICHUE MPUMEPOB C OTIOPOH HA COIMAIILHO-OBITOBOM OTIBIT.
N np.

IIpumepHasi TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvie cnoea u crosocouemanuisl

Apucdmernueckas mporpeccusi, BEpOITHOCTb, BHIOOPOUYHBIE HCCIIEI0BAHMS,
reoMeTpuyecKas IMpOrpeccusi, TUCTOrpaMMa, TrpapuUecKkoe HCCIIeIOBaHUE
ypaBHEHUSI, HWHTEPBAJIbHBIM  psif, KBagpaTuuHas GyHKUUS, KBaJgpaTHbIC
HEpaBEHCTBA, Mapadoiia, mapadoyion, MPOLEHTHI (IIPOCThIE, CIOXKHBIE), MPOTHO3,
palMoHaNbHbIE BBIPAKEHUS, CUCTEMbl YPaBHEHHUM, CUCTEMbl YpaBHEHUU C JTBYMs
NEPEMEHHBIMH, CTaTHCTHUKA, CTAaTUCTUYECKOE OIICHMBAaHHE, ypaBHEHUE (Liejble,
JTpOOHBIE), XapaKTEPUCTHKA pa30poca, YUUCIOBbIE TOCIEA0BATEILHOCTH.

IIpumepnvie gppazvi

S Mory 0OBSICHUTB Ha IPUMEPE, KaK NOCTPOUTh Tpaduk GyHkumu y=f(—x) u
rpadguk pyHkuun y=—f(—x), 3Has rpadux pynkunn y=f(x).

1 mMory o0OCHOBaTh, Kak BBINOJIHAETCS IMOCTPOECHUE TIpaPUKOB (HyHKIHUH
g=If(x)I u g=f(IxI).

HaM Hy:XHO HalTH K0>()(UIUEHTH KBaJpaTHyHOl GyHKImu y=ax 2+ bx + c,
3Has1, uyTo €€ rpaduk nmpoxoaut yepe3 Touku A (0;2), B (2;0), C (3;8).

Mpl pemiany ypaBHEHUs C OJHOW NEPEeCMEHOM, 00e 4acTu KOTOPBIX ObLIN
LEJBIMU BbIpaXXEHUAMHU. Takue ypaBHEHUS Ha3bIBAIOTCS LIEJIBIMU YPABHEHUSMHU.

51 mory/3atpyaHsitock/HE MOTY CPOPMYIHPOBATH OMpENeNeHUE JTHHEHHOTO
HEPaBEHCTBA C ABYyMS IEPEMEHHBIMU U MPUBECTU MTPUMEPBI.

51 Mory/3aTpyaHst0Ch/HE MOTY OTBETUTH Ha BOIIPOC O TOM, Kakyko (QuUrypy
MPEACTABIISIET MHOKECTBO TOUEK KOOPJAMHATHOM IIIOCKOCTH, KOOPAUHATHI KOTOPBIX
— PEILIEHUs CUCTEMBbI JIMHEWHBIX HEPABEHCTB.

a MOTY JaTh OTpeieJICHHE BO3pacTarolen (yObIBaromieit)
MOCJIEOBATENBHOCTH U IPUBECTU IPUMEPHI.

S xouy chopmyIMpoBaTh NPUHLIMI MATEMATHUYECKON MHTYKLIHH.

S Mory OTBEeTMTP Ha BOIOPOC O TOM, B KaKuX HPOMEXKYTKax
TPUTOHOMETpUUYECKUE QYHKIUU IPUHUMAIOT MOJIO0XKUTENIbHbIE 3HAUEHUS, a B KAKUX
— OTpULIATEIbHBIE 3HAUCHMUS.

S Mory OOBACHUTH, UTO Ha3bIBa€TCA MNEPHOJOM (YHKUMM U HaA3BaTh
OCHOBHOM TEPHOJT KAKI0N TPUTOHOMETPUIECKON (PyHKITHH.

3HaHWE 3aKOHOB TPUTOHOMETPUYECKUX (PYHKIMH TOMOTaeT peuaTh
MPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHUSI, YPABHEHHU S, B KOTOPBIX O] 3HAKOM
TPUTOHOMETPUUECKUX (PYHKIIUI coJiep KaTCsl IEpEMEHHBIE.

IIpumepHuie 66160001

OYHKIMI0, KOTOPYIO MOXKHO 337aTh (hOpMYJIOi BUIa y=ax2+ bx + ¢, rae a#
0, Ha3bIBAIOT KBAIPATUYHON (DYHKIIMEH.

Jro6yro KBagpaTHUHYIO QYHKIHMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh (OpMyYJI0i
BMJa y=a(x—m)Z+n.

PaccmoTtpuMm BakHoe cBoicTBO mapabonbl. [Ipu BpamieHun BOKPYT OCH
CUMMETpHUM TMapabojia onuckiBaeT Gurypy — mnapabosnoun. Ecnu BHYTpeHHIOHO
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MOBEPXHOCTH Napadosiona cenaTh 3€pKaabHON U HalIpaBUTh Ha HEE ITyYOK JIy4eH,
napajuIeTbHBIX OCH, TO OTpaXEHHBIE JTy4H coOepyTcs B OAHOM Touke — (oKyce.
Ecnu mapabonunueckoe 3epkano HanpaButh Ha ConHile, TO TeMieparypa B Gokyce
OKa)KeTCsl TAKOM BBICOKOM, YTO MOKHO OyJeT pacIiyiaBuTh MeTail. Eciau uctounuk
CBETa IOMECTUTh B (OKyce, TO OTPaKEHHBIE OT 3EPKaJIbHOM MOBEPXHOCTH
napabosouia JIydd OKAa3bIBaIOTCS HAIpaBICHHBIMHM MMapajuiebHO €ro OCH U He
paccenBaroTCsl. ITO CBOMCTBO MCIOJIB3YETCS MPU U3TOTOBICHUM MPOKEKTOPOB U
aBTOMOOMJIBHBIX (ap.

UtobOb1 mocTpouth rpaduk ¢yHkumm y=If(x)l, ecnm wuspecteH rpaduk
bynkuun y=f(X), Hy’)KHO TOCTaBUTh Ha MecTe Ty ero uacth, rme f(x)=0, u
CUMMETPUYHO OTOOPA3UTh OTHOCUTEIBHO OCH X APYTYIO €ro yacth, rae f(x) )<O0.

Uro6sl moctpouth rpaduk dyukuuu y=If(x)I, ecnu wusBecteH rpadukx
bynkuun y=f(x), Hy’KHO OCTaBUTh Ha MecTe Ty 4acTh rpaduka pysnkiuu y=f(x),
KOTOpasi COOTBETCTBYET HEOTPUIIATEILHON YacTH 00J1acTU onpeeiaeHus: PyHKIIUU
y=f(x). OTpa3uB 3Ty 4acTb CAMMETPUYHO OTHOCUTEIHHO OCH Y, MOIYUYUM JAPYTYIO
4acTh rpaduka, COOTBETCTBYIOUIYIO OTPULIATEIHHON YacTH 00J1aCTH OTpeAeTICHUSI.

[lemoe ypaBHEHHE C OJTHOM MEPEMEHHOM — 3TO YPAaBHEHME, JIEBas U MpaBas
4acTH KOTOPOTO — IIEJIbIE BBIPAXKECHUS.

[Ipn pemenun 3amadul Mbl TPUMEHUIN TpapUUECKH CIOCO0 pEelIeHUs
CHUCTEMBI IBYX YpaBHEHUH ¢ IByMs repeMeHHBIMU. OH COCTOHUT B TOM, YTO CTPOST
rpaduku 000MX YpaBHEHHUI U HAXOAUT KOOPAMHATHI OOIIMX TOYEK ITUX Tpa(UKOB.
Ho rpaduueckuii cmoco0 TMO3BONSET HAWTH pEIICHHE CHCTEMBI TOJBKO
PUOITNKEHHO.

JIto0yro cucTeMy IBYX JIMHEWHBIX YpPaBHEHUH C ABYMsI IEPEMEHHBIMU MOYKHO
pelnTh CIocOOOM TMOJICTAHOBKM WM crnocoboM cioxkeHus. Ho mo-apyromy
MIPOUCXOIUT C CUCTEMaMU YpaBHEHUI Oosiee BBICOKMX cTeneHed. [[ns Hux Her
001X cnocoOoB pemieHus. JIumb HEKOTOphIE U3 HUX MOKHO PEUIUTh CIIOCOO0M
MOJICTAHOBKH HJIM CLIOCOOOM CJIOKEHHUS.

[TocnenoBaTenbHOCTh, B KOTOPOM KaXKAbIA TMOCIEAYIOIIMN ujieH OOoJiblie
MPEABIIYIIEro, Ha3bIBAETCA Bo3pacraromen. llocnenoBaTenpbHOCTh, B KOTOPOU
KaXKIBIH TIOCTIEAYIONTNI YJIeH MEHBIIE MPEABIAYIIET0, Ha3bIBACTCS YOBIBAIOIICH.

[TocnenoBarenbHOCTh (an) Ha3bIBAETCS OrPAaHUYECHHOW CBEpPXY, €CIH
CYIIIECTBYET TaKOE YMCIIO M, YTO an < m MpH JIIoOOM n.

[TocnenoBarensHOCTh (an) Ha3bIBAETCS OTPAHUYCHHOW CHU3Y, €CIIH
CYILLIECTBYET TaKO€ YUCIIO P, UTO an = p MpH JI0OOM n.

[TocmenoBaTenbHOCTh, OTpaHUYCHHAs CBEPXY © CHHU3Y, Ha3bIBAETCs
OTpaHUYEHHON TIOCTIETOBATEIHHOCTBIO.

Kaxxaplit unen apudMeTHueckoil mporpeccuu, Ha4uHasi CO BTOPOTO, SIBIISETCS
CpeaHUM apru(METHIESCKUM MPEABIAYIIETO U MOCIETYIOIETO YICHOB.

OyHKIMS ¢ 00JIaCThIO OTpeIeTICHUST X U 00JIaCThIO 3HAUYCHUN Y HA3BIBACTCS
oOpaTumoii, ecnu oOpaTHOE€ €H COOTBETCTBHE MEXKIy MHOXECTBOM Y U
MHOECTBOM X — (DyHKITHS.
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Ecmu ¢ynkuusa f oOpatuma, To oOpaTHOe €l COOTBETCTBHME HA3BIBAIOT
dbynkueit, oopatHoi pyHKuuu f.
Koneunoe MHO)eCTBO, B KOTOPOM YCTaHOBJIEH NOPSAOK €r0 AJIEMEHTOB,
HAa3bIBAIOT IMEPECTAHOBKOM.
I'EOMETPUA
8 KUIACC
(3-i1 rox 00y4enusi Ha yposHe O0OO) !
OcHoOBHBIE CBOIICTBA MPOCTEHINX reOMEeTPUIECKUX Puryp
HauanpHble monsTus miaanumerpuu. [eomerpuueckue ¢purypsl. Touka u npsmas.
Otpe30k, mmuHa oTtpe3ka u €€ cBouctBa. llomymnockocts. [lomynpsimas. Yrom,
BEJIMUMHA yIIa W €€ CBOMCTBA. [peyroinbHUK. PaBeHCTBO OTPE3KOB, YIJIOB,
TpeyroJIbHUKOB. llapamiensubie npsambie. Teopembl U 10Ka3aTENbCTBA. AKCUOMBI.
OcHOBHas 11€JIb — CUCTEMATU3UPOBATh 3HAHUSI ydaluXxcsi 00 OCHOBHBIX CBOMCTBAX
IPOCTEHIINX T€OMETPUUECKUX (UTYP.
CMeKXHBIC H BePTHKAJIbHBIE YIVIbI
CMeXHBIE U BEpPTUKAJIbHBIE YIVIBI U MX CBOMCTBA. [lepneHauKynspHbIE NpsSMBIE.
buccekrpuca yria u €€ CBOMCTBA.
OcHOBHas 1enb — OTPabOTKa HAaBBIKOB IPUMEHEHUS CBOWCTB CMEXHBIX MU
BEPTUKAJIBHBIX B IPOLIECCE PEILICHUSA 3a1a4.
IIpu3Haku paBeHCTBA TPEYIroJIbLHUKOB
[Ipu3Haku paBeHCTBA TPEYroJbHUKOB. Menuanbl, OHCCEKTPUCHI U BBICOTHI
TpeyrojibHuKa. PaBHOOEIPEHHBIN TPEYroJbHUK U €10 CBOMCTBA.
OcHoBHas Lenb — chOPMHUPOBATH YMEHHE JTI0Ka3bIBATh PABEHCTBO TPEYTOIBHUKOB C
ONOPOM Ha MPU3HAKUA PABEHCTBA TPEYTOJIbLHUKOB.
CymMma yriioB TpeyrojibHuKa
[TapannenbHbie npsiMbie. OCHOBHOE CBOMCTBO MapaJlIEAbHbIX NpsMbIX. [Ipu3Haku
napajieIbHoCcTH  npsAMbix. CyMma ymIoB TpeyrojibHMKa. BHemHui yroma
TpeyrosibHUKa. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. Paccrosinue
OT TOYKH 10 NpsAMon. PaccTrosHue Mexay napajuiebHbIMU IIPSIMBIMU.
OcHOBHast 1enb — JaThb CUCTEMATH3WPOBAHHBIE CBEACHUA O MAPAIIIEIbHOCTH
MPSIMBIX, PACIIMPUTH 3HAHHS YUYAIIUXCS O TPEYTOJIbHUKAX.
I'eomerpuyeckune nocTrpoeHust
OxpyxHocTb. KacarenpHas Kk OKpyKHOCTM U €€ cBoicTBa. OKpYXHOCTD,
ONMCAaHHAasi OKOJIO TpeyroibHUKa. OKpYKHOCTb, BIIMCAHHAS B TPEYTOJIbHHUK.
CBOWCTBO CEPEOUHHOIO NEPHEHAMKYIsIpa K oTpe3Ky. OCHOBHbIE 3aJadd Ha
IIOCTPOEHHUE C IIOMOIIBIO LIUPKYJISA U TUHEHUKH.
OcHoBHast 1enb — cHOPMUPOBATH YMEHHE pellaTh NPOCTeHIIMEe 3aJadyd Ha
IIOCTPOEHHUE C IIOMOIIBIO LIUPKYJISA U TUHEHKH.

IToBTOpenue. Pemenne 3agaq

' Coxpansiercs cojepxkanue U 00bEM MaTepuana, npeacTaBieHHoro B ®enepansroii OOIT — ais TpeTbero roaa
o0yuenus Ha ypoHe OOO.
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3aKperuieHre 3HaHWM, yMEHUN U HAaBBIKOB, MOJYYEHHBIX HA YpOKax MO JaHHBIM
TeMaM (Kypc reoMeTpuH 8 Kiacca).

Ilpumepnoie 6uovl dessmebHOCHIU 00YHAIOUAUXCA:

— KOMMEHTHpPOBaHUE (Pa3bsCHEHHWE) 3HAYECHHS OCBAaMBAEMbIX IOHATHIA;
(opMyJIpOBaHUE ONPEEIICHUN;

— 1300pakeHUE U paclio3HaBaHUE U3YUYaeMbIX (PUIyp Ha YepTekKax; pelieHue
3aJ1a4, CBA3aHHbBIX C ’TUMHU (pUrypamu;

— (hopMyJIMpOBKaA U JJOKA3aTEIbCTBO TEOPEM;

— pemeHue 3agad B COOTBETCTBUM C COAECPKAHUEM OCBAaMBAEMBIX
TeMaTU4eCKUX pasnenos. U np.

IIpuMepHas TeMaTH4YecKasi ¥ TEPMUHOJIOTHYECKAA JTEKCUKA

IIpumepHnuie croea u c1060co4emanus

AKcuoMa mapajulesbHbIX MPSAMbBIX, OUCCEKTPUCHI, BBICOTHI TPEYIrOJbHUKA,
U3MEpEHUe, JIyd, MacluTaOHas JIMHEWKa, MEJIHWaHbl, OTPE30K, MapaljiesIbHbIe
npsiIMbI€, IEPBbIN (BTOPOM, TPETHIA) MPU3HAK PABEHCTBA TPEYTOJIbHUKOB, TPU3HAKH
MapaJuUIeIBHOCTH  JIBYX MPSMBIX, NEPHEHAUKYJSPHBIE MNPSIMBIE, TMOCTPOCHUE
TPEYTOJIbHUKA II0 TPEM 3JEMEHTaM, IpsiMas, INPSMOYTOJIbHBIE TPEYTOJIbHUKH,
COOTHOILIIEHHSI MEXJy CTOPOHAMH M YIVIAMHM TPEYTOJIbHUKA, CpPaBHEHUE, CyMMa
YTJIOB TPEYTOJIbHUKA, TPEYTOJIbHUK, YTOJI.

IIpumepnvie ghpa3zvl

Yepes nr00ble 1BE TOUKH MOXKHO IPOBECTH MPSMYIO, HO TOJIBKO OJHY.

S naueptmi(a) npsimyro u otmetwi(a) Ha Helt Touku A u B. Ceiiuac c
MOMOIIIBIO MacIITa0HOM TMHENKH 51 otMeuy Touku C u D Tak, yToObI TOuKa B Obl1a
cepeaunoit orpe3ka AC, a touka D — cepeaunoit orpeska BC.

CHauana Mbl HauepTuM npsamyro AB. Ilotom npu momomu MacmTaOHOU
JMHEWKN OTMEPHUM Ha 3TOM npsimMoit Touky C — takyto, uto AC=2 cMm. Janplie Mbl
ONPENIEIINM, CKOJIBKO TAKMX TOYEK MOKHO OTMETUTH Ha npsimoit AB.

IIpumepnvie 6160001

I'eomeTpuss — 370 OAHA M3 caMbIX APeBHUX HayK. OHa BO3HUKIA €lIE€ J0
Hameil apel. CIIOBO «reoMeTpus» B IIEPEBOJAE C IPEUYECKOro s3bIKa O3HAYAET
«3emsieMepue». Takoe Ha3BaHHE OOBACHSAETCS TEM, YTO 3apOKICHHE T€OMETPHUH
ObUIO CBSA3aHO C Pa3HBIMU U3MEPUTEIBHBIMU pabOTaMHu. DTH PabOThHI BBIMOIHSIIN
IIPU Pa3METKE 3€MENIbHBIX YYaCTKOB, IPOBEAEHUN 10POT, CTPOMUTEIBCTBE 31aHUMN U
JIPYTHUX COOpY:KEeHUM. B pe3ynbrare Takou AEATEIbHOCTH OSBUWINCH U ITIOCTEIIEHHO
HaKaIUIMBAJIUCh pAa3Hble IIpaBWid, KOTOPBIE CBSI3aHbl C TIE€OMETPHUYECKUMU
U3MEPEHUSIMH U MOCTPOCHUIMU. Takum o0pa3oM, reoMeTpusi BOSHUKIIA HA OCHOBE
MPaKTUYECKON JeATEeTbHOCTU Jroje. B nmanpHelieM oHa copMmupoBanach Kak
CaMOCTOSITENIbHASI HayKa. JTa HayKa 3aHMMAEeTCid H3YyYEHHUEM T'€OMETPUYECKHUX
duryp.

VYron — 3To reomerpudeckas purypa. OHa COCTOUT U3 TOUKH U JABYX JIyUeH,
UCXOSAIINX U3 3TOU TOYKH. JIyunm — 3T0 CTOpOHBI yIUIa, a uX olliee Hayajuo — 3TO
BEpILIMHA.
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Cpenu mpeameToB, KOTOpPbIE HAC OKPY>KAKOT, MHOTO OJMHAKOBBIX. Y HHUX
onuHakoBasi (opma, OJAMHAKOBBIE pa3Mmepbl. Hampumep, 1aBa OJAMHAKOBBIX
KapaHjalia, 1B€ OJUHAKOBbIE TETPAIH, JBA OJUHAKOBBIX 3epKasia. B reomeTpun n8e
¢burypsl, KOTOpbIE UMEIOT OJIMHAKOBYIO ()OPMY U OJIMHAKOBBIE pa3Mephl, HA3bIBAIOT

PaBHBIMH.
]_IJ'ISI N3MCPCHUA OTPC3KOB H HAXOXKICHHUA paCCTOSIHI/Iﬁ Ha IIPAKTHUKCE
HCIIOJIB3YIOT PAa3JIMYHBIC CIWMHUIIbI I/ISMepeHI/Iﬁ. MeTp — OJTO CTaHIdapTHaA

MEXIyHapoaHas eaquHuna usmepenus. B ogaom metpe 100 cantmerpos. B ogHOM
cauntumerpe 10 wmwuwumMerpoB. [lpu u3MepeHuH HEOONBIIMX PACCTOSHUMH,
HaIpUMep, MKy TOUKaMU Ha JINCTE OyMaru, 3a €JUHUIY U3MEPEHUS IPUHUMAIOT
CAaHTUMETP WIM MIJUTMMETpP. PaccTosiHre MeX Ty MpeaMeTaMi B KOMHATE U3MEPSIOT
B MeTpax. PaccTrosiHue Mexay HACEIEHHBIMU ITYHKTAMH U3MEPSIIOT B KUWJIOMETPAX.
Hcnonp3yroTes U Ipyrue enuHuLbl u3Mepenus. Hanpumep, menumerp, Mopckas
MHJIA.

OTMeTuM JI0OBIE TPU TOYKH, KOTOpBIE HE JIeKAaT HAa OJHOM MPSIMOM.
Coeaunum ux otpe3kamu. [loayunm reomerpuueckyro Gurypy. 310 TpeyroybHHUK.
Tpu oTMEUYEeHHBIE TOYKH — 3TO BepIIMHBI. OTPE3KU — 3TO CTOPOHBI TPEYTOIbHUKA.
CyMMa UIMH TpEX CTOPOH TPEYroJIbHHKA HA3bIBAETCA €ro mnepumerpoM. JlBa
TPEYTrOJbHUKAa MOKHO Ha3BaTb pAaBHBIMHU, €CIM HX MOXHO COBMECTUTH
HajokeHneM. Kaxaplii U3 3TUX TPEyTrOJbHUKOB MOKHO HAJIOXKHUTh HA APYIOM TaK,
YTO OHM IOJIHOCTBIO COBMECTATCA. JTO 3HAYMT, YTO IOMAPHO COBMECTATCS HX
BEPILUMHBI U CTOPOHBI. TaKXe MOMapHO COBMECTATCSA U YIJIbl OTUX TPEYrOJIbHUKOB.
CoOTBETCTBEHHO, €CIIH JIBa TPEYTOJIbHUKA PAaBHBI, TO AJIEMEHTHI (YIJIbl U CTOPOHBDI)
OIIHOTO TPEYrOJIbHUKAa pPaBHBI JJIEMEHTAM JAPYroro TPEYrOJIbHUKA. 3HAYMT,
PAaBEHCTBO JBYX TPEYTOJIbHUKOB MOYKHO YCTAHOBHTb, HE HAKJIAAbIBas OJUH
TPEYTOJBHUK Ha JPYrOH, a TOJBKO CPAaBHUBASI HEKOTOPBIE UX JIEMEHTHI.

B wmaremarmke KaXXI0o€  YTBEPKICHHE, CIPABEMIMBOCTH  KOTOPOIO
YCTAHABIIUBAETCS MPHU MOMOIIM PACCYX IACHHM, HA3bIBAIOT T€OpeMoil. Paccyxnenus
HAa3bIBAIOTCS JOKA3aTENbCTBOM TEOPEMBI.

I'EOMETPUA
9 KUIIACC
(4-i rog o6yuenust Ha yposue O00) '
IHoBTOpEeHME
[ToBropenne. OcHOBHBIE CBOWCTBAa reomeTpuueckux ¢uryp. CmexHble U
BEpTUKAJIbHbIE yrubl. [Ipu3Hakum paBeHCTBa TpeyroJbHUKOB. CyMma yTIJIOB
TPEYTOJIbHUKA.
YeT1hIpexyroJbHUKH
Onpenenenue veTelpexyroiapHuka. llapamienorpamm u ero cporctBa. [Ipu3Haku
napayenorpamma. IlpsmoyronbHuk, poMO, KBagpar UM UX cBoicTBa. Teopema

2 Yzyuenme TeMaTMIECKOro pasiena «YTIbl B OKPYXHOCTH. BIIMCAHHBIE M ONMCAHHBIE YETHIPEXYTOJBHHUKH.
Kacarensable k okpyx)HOCTH. KacaHue okpyKHOCTEH» TperycMaTpuBaeTCst Ha 5-oM Tof o0ydenus Ha ypoBHe OOO,
4YTO 00ECreuynBaeT BO3MOXHOCTh YBEJIMYCHHUSI y4eOHOro BpeMEHH Ha M3yYeHHE MaTepHhaja 10 MPeACTaBICHHBIM
TEMATUYCCKUM pa3JieliaM.
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Qaneca. Cpenssiss nuHUs TpeyronbHuka. Tpaneuus. CpenHssl JUHUS Tpanenuu.
[IponopurOHAIBHBIE OTPE3KHU.
Teopema IIndaropa
CuHyc, KOCUHYC, TAHTE€HC OCTPOTO yIJIa MPSIMOYTOJIBHOTO TpEyrojbHuKa. Teopema
[Mudaropa. HepaBenctBo TpeyroipHuka. [leprneHauKyIsip U  HaKJIOHHAs.
CooTHolIEHNE MEXIQYy CTOPOHAMU U yIJIAMH B IPSIMOYTOJBHOM TPEYTOJbHUKE.
3HaYEeHUs CUHYCA, KOCUHYCa U TAHI'€HCA HEKOTOPBIX YIJIOB.
JIBuKeHue
JBr>xeHue u ero cpoiictBa. CUMMETPHUS OTHOCUTEILHO TOUKHU U TIpsAMOM. [1oBoOpoOT.
[TapannenpHBIN IEpeHOC U ero cBoMcTBA. [loHATHE O paBeHCTBE GUTYD.
BekTopbl
BekTop. AOCoIIIOTHAsI BEIMYMHA U HAINpaBJIEHUE BEKTOpa. PaBEeHCTBO BEKTOPOB.
Koopaunate! Bektopa. CiioxkeHHE BEKTOPOB U €r0 CBOMCTBA. Y MHOKEHUE BEKTOPA
Ha uncio. KomnuHeapHsie BEKTOpbl. CKAISIPHOE MPOU3BEICHUE BEKTOPOB. YTOJ
Mexay BekTopamu. [Ipoekumst Ha ock. Pa3znoxkeHne BEKTOpa Mo KOOPAWMHATHBIM
OCSIM.
IToBTOpenue. Pemenune 3agaq
3akperieHUe 3HaHUW, YMEHUN U HABBIKOB, ITOJIYYEHHBIX HAa ypOKax IO JIaHHBIM

TeMaM (Kypc reoMeTpun 9xiacca).

Ilpumepnusie 6uovl OeamenbHOCMU 00YUAIOULUXCA:

— KOMMEHTHpOBaHHE (pa3bsCHEHUE) 3HAUYCHHUS] OCBAaMBAEMBbIX TOHSTHIA,
dbopMyTUpOBaHKE OMPECIICHU;

— N300payKeHNe U pacIO3HaBaHUE U3yYaeMbIX (UTYp HaA YepTexkKax;

— (hopMyJIMPOBKA U JJOKA3aTEILCTBO TEOPEM;

— PpeleHue 3adady B COOTBETCTBUM C COJIEP)KAHUEM OCBaWBAEMbIX
TeMaTUYECKUX pazaenon. U np.

IIpuMepHas TemaTu4yecKasi 1 TEPMUHOIOTHYECKAA JTEKCUKA

IIpumepnvle cnosa u crogocouemanus

BepmmHbl  1OMaHOM, 3BEHbS JIOMAHOM, KBAApaT, MHOTOYTOJIbHUKH,
OTpeJIeICHHEe  MOJAOOHBIX  TPEYroJIbHUKOB,  MapajuiesiorpamMM,  IUIOMIA/Ib
(MHOTOYTOJIbHMKA, TapajuieiorpaMMa, TpEyrojbHUKa, Tpamnenuu), TMoA00HbIe
TPEYTOJIbHUKH, TPU3HAKK TOJ00US TPEYTrOJHbHUKOB, MPSMOYTOJBHHUK, POMO,
CMEKHBIE OTPE3KH, COOTHOILICHHUSI MEXK]ly CTOPOHAMH U yIJIaMU MPSMOYTOJIBHOTO
TpPEYroJIbHHUKA, TeopeMa, TeopeMa [Tudaropa, Tpanenus, 4eThIpEXyTrOTbHUKH.

Ipumepnvie ghpa3zvl

Mpl1 3HaeM, 4TO epuMeTp napaiesorpamma pase 48 cm. Ham HyxHO HalTH
CTOpPOHBI TMapajjiesorpaMma, eciu 1) ogHa ctopoHa Ha 3 ¢M Oosibliie Apyrou, 2)
Pa3HOCTh JBYX CTOPOH paBHa 7 c¢M, 3) oJHa W3 CTOPOH B J[Ba pa3a OOJIbIIIE APYTOM.
bynewm pemars 3a1auy.

Mpg1 OyzieM J10Ka3bIBaTh TEOpPEMY / MPUCTYMHUM K JI0Ka3aTeIbCTBY TEOPEMBI /
JIOKaXEeM TeopeMy / HaMm MPEeJICTOUT J10Ka3aTh TEOPEMY.

Mp&1 Ha3Baau NEepBbIN (BTOPOM, TPETHI ) IPU3HAK IMOI00MS TPEYTOJIBLHUKOB.
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MBI paccMOTpeNid PUCYHOK, Ha KOTOPOM H300pakEH MHOTOYTOJBHUK. JTOT
MHOTOYTOJIBHUK BBIITYKJIbIM, IOTOMY YTO OH JIEKUT MO OJHY CTOPOHY OT Ka)KJIOU
IPSAMOU, MTPOXOAILIEH YEPE3 JIBE €T0 COCEAHUE BEPILINHBI.

IIpumepnvle 86160001

OTpe3ku, U3 KOTOPBIX COCTaBJICHA JIOMaHas, Ha3bIBAIOTCA €€ 3BEHBAMU.
KoH1bl 3THX OTpe3KOB — BepuiMHbI JioMaHoW. CyMma [JIMH BCEX 3BCHBLEB
HA3bIBACTCS JUIMHOM JIOMAHOM.

Ecnu HecMexxHbIe 3B€HbsSI 3aMKHYTOM JIOMaHOH HE UMEIOT OOIIUX TOYEK, TO
3Ta JIOMaHas Ha3bIBAETCSI MHOTOYTOJIbHUKOM. 3BEHbSl JIOMAaHOW Ha3bIBAOTCA
CTOPOHAMHM MHOTOYIOJIbHUKA. JIJIMHAa JIOMaHOW HA3bIBAETCA IEPUMETPOM
MHOTOYTOJIbHUKA.

JIBe BepIIMHBI MHOTOYTOJIbHHUKA, MPUHAMJICKAIME OIJHOM CTOPOHE,
Ha3bIBAIOTCS coceAHUMU. OTPe30K, KOTOPBIM COCUHSIET JABE JIOObIE HE COCETHUE
BEPILMHBI — 3TO IHUAroHa b MHOTOYTOJIbHUKA.

JIx000lf MHOTOYTOJIBHUK pa3/elisieT MIOCKOCTh Ha JiBe yacTu. O/Ha 4acTh —
ATO BHYTPEHHSA 001aCTh MHOTOYTOJIbHUKA, & IpyTrasi — BHEITHSA.

MHOroyroJIbHUK Ha3bIBAa€TCs BBIITYKJIBIM, €CJIIM OH JIE)KUT 110 OJIHY CTOPOHY
OT KQXKJIOW NPSIMOU, IPOXOASALIEH Yepe3 JBE €r0 COCEIHUE BEPILIUHBI.

Kaxnp1ii 4eThIpEXyTroJbHUK UMeeT 4 BEPIIMHBI, 4 CTOPOHBI U 2 JUArOHaJU.
JIBe HECMEXKHBIE CTOPOHBI YETHIPEXYTOJIBHUKA HA3BIBAIOTCS ITPOTUBOMOJIOKHBIMHU.
JIBe  BepmIMHBI, HE  SBJSIIOIIMECS  COCEIHHMH, TOXKE  Ha3bIBAKOTCA
MIPOTUBOIOJIOKHBIMUA. UeTBHIPEXYTOIPHUKH OBIBAIOT BBIMYKJIbIE W HEBBITYKIIBIC.
Kaxxmass nuaroHayiib BBITYKJIOTO YETHIPEXYTOJbHUKA pa3JeNisieT €ro Ha JiBa
TpeyroibHuka. OJIHA U3 JUArOHAJIEN HEBBIMYKJIOTO YETHIPEXYTOJbHUKA TAaKKE
pasaensieT ero Ha JiBa TPEyTroJIbHUKA.

[TapannenorpaMm — 3TO YETBIPEXYTOJIBHUK, Y KOTOPOrO MPOTUBOIOIOKHBIE
CTOPOHBI TMOMApPHO MapajuiesibHbl. B  mapamnenorpamMme NPOTHUBOIOJIOXKHBIE
CTOPOHBI PaBHBI U MPOTUBOIIOJIOKHBIE YTy paBHbI. JlnaroHanu napasieaorpamma
TOYKOM NEPECEUCHUS JICIISATCS MOIMOJIaM.

Tparnenust — 3T0 4eTBIPEXYTOJIBHUK, Y KOTOPOTrO ABE CTOPOHBI MapasliesibHbI,
a JIB€ Jpyrue He MapajuieibHbl. llapanmnenpHble CTOPOHBI Tpameuud — 3TO €€
OCHOBAaHWsI, a JIB€ APYTHe CTOPOHBI Ha3bIBAIOTCS OOKOBBIMU. Tparenus Ha3bIBaeTCs
paBHOOEIPEHHOM, ecir €€ OOKOBBIC CTOPOHBI PAaBHBI. Tpamerus, OAuH U3 YIJIOB
KOTOPOU MPSIMOM, HAa3bIBAECTCS MPSIMOYTOJIBHOM.

PaBHbIE PSAMOYTOJIBHUKMA UMEIOT PaBHBIE IUIOMIAIA. ECIIM MHOTOYTOJIBHUK
COCTaBJIEH M3 HECKOJBKHX MHOTOYTOJIBHMKOB, TO €ro IUIOLIAJb pPAaBHA CyMME
IJIOMIAJEd 3TUX MHOrOYroJibHUKOB. Ilnomians KBaapara paBHa KBaapary €ro
CTOPOHBI.

[Lnomanb NpsAIMOYTOJIbHUKA PaBHA MTPOU3BEICHUIO €TI0 CMEXHBIX CTOPOH.

Ecnu xBagpaT 0JIHOUM CTOPOHBI TPEYTOJIbHUKA PABEH CYMME KBaJIPaTOB JBYX
JPYTUX CTOPOH, TO TPEYTOJBHUK MPSMOYTOJBHBINA. ITO TeOpemMa, 00paTHasi TeopeMe
[Tudaropa.
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Ecnu aBa yrima ogHOro TpeyrojbHHKa COOTBETCTBEHHO PaBHBI JIBYM YIJIaM
JIPYroro, TO TaKH€ TPEYTOJbHUKH MOJOOHBI. DJTO NEPBBIM MpPU3HAK MOA0OUS
TPEYTOJIbHUKOB.

Ecnum 11Be CTOpPOHBI OJHOrO TPEYTrOJAbHUKA MPOMOPIUOHAIBHBI JIBYM
CTOpPOHAM JIPyroro TPEeyroJbHUKA U YTJIbl, 3aKIF0YEHHBIE MEXAY Y TUMU CTOPOHAMMU
paBHBI, TO TakKuW€ TPEYrOJbHUKU IOJOOHBI. DTO BTOPOM MpHU3HAK NOA00Us
TPEYTOJIbHUKOB.

Ecnu cTOpoHBI OJHOTO TPEYrOJbHUKA MPONOPLUOHAIBHBI TPEM CTOPOHAM
JIpYyroro, TO TaKWE€ TPEYrOJIbHUKU IOJOOHBI. OJTO TPETUH MpPHU3HAK MOA00US
TPEYTOJIbHUKOB.

I'EOMETPUA
10 KITIACC
(5-i rog o0yuyenus: Ha yposue O00) 13
IHoxobOue puryp.
[Tonsitue o romoreruun u noxodouu guryp. [logodue TpeyronbuukoB. [lpu3Haku
1no100us TpeyrojdbHUKOB. [Togo0ne MpsSMOYTOJIbHBIX TPEYTOJIbHUKOB.
[{eHTpasIbHBIE U BIIMCAHHBIE YIJIBI U UX CBOKCTBA.
Pelrenue TpeyroJibHUKOB.
Teopema cunycoB. Teopema KocuHYyCOB. PelieHne TpeyroJbHUKOB.
MHOroyroJibHHUKH.
Jlomanas. Beimykisle MHOTOYroibHUKHA. CyMMa yTJIOB BBIITYKJIOTO
MHOTOyTOJbHUKA. [IpaBuiIbHBIE MHOTOYTOJIBHUKH. OKPY’KHOCTh, BIUCAHHAS B
IIPaBUJIbHBIM MHOTOYTOJBHUK. OKPYKHOCTh, ONIMCAHHAsL OKOJIO IPaBUIIBHOTO
MHOTI'OYTOJIbHUKA. [[nmmHa okpykHOCTH. J[sInHA yru OKpykHOCTH. Pannannas
Mepa yria.
IHoBTOpenue. Pemienue 3agau
3aKkperuieHre 3HaHWM, yMEHUN U HAaBBIKOB, MOJYUYEHHBIX HA YpOKax MO JaHHBIM
TeMaM (Kypc reomerpun 10 kiacca).

Ilpumepnusie 6uodvl deamenbHOCMU 00YUAIOUWUXCA:

— (opMmyJIupoBaHUE OIpENEICHUH W WIIIOCTPUPOBAHHE OCBAaUBAEMBIX
TOHSITUI;

— (popMyJIUPOBKA U JJOKA3aTEIbCTBO TEOPEM;

— BeIBeZIcHUE (OPMYIT,

— pElEeHUuE TEeOMETPUYECKUX 3aJad B COOTBETCTBHHM C COJEPKaHUEM
OCBaMBaEMbIX TEMAaTHYECKHUX pa3aenos. U np.

IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHuie cnosa u c1060co4emanus

buccekTpuca, BekTOp (HEKOJUIMHEAPHBIA BEKTOp), KacarejlbHas K
OKPYXXHOCTH, KOOPAMHATBI BEKTOpa, KOAI(PPUIMEHThl pa3IOXKEHUS, METOA

13 Misyuenne TeMaTHYECKHX pa3aeioB «JleKapTOBBI KOOPAMHATEI Ha INIOCKOCTHY», «[IpaBHIIBHBIE MHOTOYTOJIBHUKH.
JlinHa OKpPY)KHOCTH M IJIOIIAAb Kpyra. Beraucienue ruromiaein», «{BmkeHus MIOCKOCTHY MPeayCMaTpUBaeTCs Ha
6-oM rox 00yuenus Ha ypoBHe OO0, uTo 0OecneunBaeT BO3MOKHOCTh YBEITMUEHUS Y4eOHOTO BpEeMEHN Ha N3YUCHHE
MaTepuaa o MpeaCcTaBICHHBIM TEMAaTHICCKUM Pa3JieliaM.
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KOOpPJIMHAT, OKPY>KHOCTh (BIMCaHHAas, ONMCAHHAs1), NPUMEHEHHE BEKTOPOB K
pEUIEHUIO 3aj1ay, MPOCTEHIINE 3a1aud B KOOPAUHATAX, CUHYC (KOCHHYC, TaHT€HC,
KOTaHI'€HC) yIJla, pPaahyC, CKaJsIpHOE IPOU3BEICHUE BEKTOPOB, CII0KEHHUE
(BBIUMTAHNE) BEKTOPOB, COOTHOILIEHHS MEK/y CTOPOHAMH U YIJIAMH TPEYTOJIbHHKA,
CpelHssl JUHUS Tpareuuy, TOYKAa KacaHWs, YIbl (LEHTpajlbHbIC, BIIMCAHHBIE),
YMHOKCHHE BEKTOpa Ha 4YHCJIO, YPAaBHEHHE, YEThIPE 3aMeyaTellbHbIE TOYKHU
TPEYTOJIbHUKA.

IIpumepnvie ghpa3zvl

MBI noKa3anu, 4To IpsMasi ¥ OKPY>KHOCTh MOTYT UMETh OJIHY WJIM JBE 0011I1e
TOYKH U MOTYT HE UMETh HU OJIHOM 001l TOUKH.

JlokaxkeM TeopeMy O CBOWMCTBE KacaTeIbHOM K OKPYKHOCTH (O cpeaHen
JIMHUU TPATCLHHN ).

Teneps Mbl OyZeM JOKa3bIBaThb TEOPEMY, OOPATHYIO TEOPEME O CBOMCTBE
KacaTeJIbHOM — MPU3HAK KACATEIbHOM.

Ham mpencrout nokas3aTe, 4TO NEPIEHAUKYJSIP, TPOBEAEHHBIN U3 KaKOM-
HUOYJIb TOYKHA OKPY>KHOCTH K JUAMETPY, — 3TO CPEeIHEE MPONOPLHUOHAIBHOE IS
OTPE3KOB, HA KOTOPBIE OCHOBAHUE NEPIECHANKYJIAPA ACIUT JUAMETD.

IIpumepnvie 6160001

Ecnn paccrosHue OT IieHTpa OKpPYXKHOCTH IO IPSIMOM PaBHO paauycy
OKPY>KHOCTH, TO MpsIMasi U OKPY>KHOCTb UMEIOT TOJIBKO OJHY 0011yI0 Touky. Eciu
paccTosiHuE OT ILIEHTpa OKPY>KHOCTHU JI0 IPSMOM OoJIblIe paguyca OKpY>KHOCTH, TO
npsiMasi U OKPYKHOCTb HE UMEIOT OOILUX TOYEK.

[Ipsimas, uMmeromas ¢ OKpyHOCTb. TOIbKO OHY OOIIYIO TOUKY, Ha3bIBAETCS
KacaTeIbHOM K OKpY)KHOCTH. VX 00111as1 TOUuKa Ha3bIBAE€TCSI TOUKOM KacaHUsl IPSIMOM
1 OKPYKHOCTH.

KacarenpHas Kk OKpy>KHOCTH NEPIEHAUKYJIISIPHA K PAINYCYy, IPOBEAEHHOMY B
TOYKY KACAHUSI.

OTpe3kn KacaTelbHbIX K OKPYKHOCTH, IMPOBEIEHHBIE M3 OJHOM TOYKH,
paBHbI. OHM COCTABIISIOT PABHBIE YIUIBI C MPSIMOM, IPOXOASIIEN YEPE3 OTY TOUKY U
LIEHTP OKPY>KHOCTH.

Ecnu npsimast MpoXoAuT Yepe3 KOHEL pajnyca, JeKaIIUid Ha OKPYKHOCTH, U
NEPHEHANKYJIIPHA K 3TOMY PaJuycCy, TO OHaA SIBJISETCS KacaTeIbHOM.

Jlyra Ha3bIBaeTCs ITOJYOKPYXKHOCTBIO, €CIM OTPE30K, COCAUHAIOIIMN €€
KOHLIBI, SIBJISIETCS TMAMETPOM OKPYKHOCTH.

BnmcanHbIN yroi usmepsiercs ojJ0BUHON JyTH, HA KOTOPYIO OH OIIUPAETCH.

Kaxnas Touka OHCCEKTpUCYy HEpa3BEPHYTOro yria paBHOyAajeHa OT €ro
ctopoH. OOpaTHO: KaXkaas TOYKa, JiexKalass BHyTpU yrila U paBHOYAAJIEHHAs OT
CTOPOH YIJIa, JIEKUT Ha €ero OMCCEKTpHUCE.

OTpe30K, 111 KOTOPOro yKa3aHo, Kakasi U3 €ro TpPaHUYHbIX TOYEK CUATACTCS
HayajoM, a KaKas — KOHIIOM, Ha3bIBA€TCs HAIIPABJICHHBIM OTPE3KOM, UIIA BEKTOPOM.
BekTopbl MOIYyT MCHOJB30BAaThCS [UISl PEUICHUS TIE€OMETPUYECKMX 3a1ad |
JI0Ka3aTesIbCTBA TEOPEM.



52

CpenHsisi nUHUS Tpameuuu — 3TO OTPE30K, COCAUHSIONIMA CepeauHbl e
00KOBBIX CTOpOH. CpeHsAs JTUHMS Tparelny napauieJbHa OCHOBAHHSIM U paBHA UX
MOJIyCyMME.

Ha mnockoctu m1000M BEKTOP MOXHO Pa3lIoKHUTh IO JBYM JaHHBIM
HEKOJIMHEapHbIM ~ BekTopaM.  KoadduuumeHTsl  pasnokeHuss 1Opu  3TOM
OIIPENETAIOTCS €AMHCTBEHHBIM 00pa3oM.

I'EOMETPUSA
11 KUIACC

(6-11 rox 00y4enusi Ha yposHe O0OO0)
Iiomaau gpuryp.
[Imomane wu €€ cBoucTBa. Ilmomanu mNpAMOYroJIbHMKA, TPEYrOJIbHUKA,
napajuienorpamma, tTpaneuuu. Ilnomaau kpyra u ero yactei.
JIEMEHThI CTEePeOMeTPHUH.
AKcHOMBI cTepeoMeTpuu. [lapaniensHOCTh U MEPIEHANKYIIPHOCTh TPSIMBIX U
IJIOCKOCTEN B MpocTpaHcTBe. MHOrorpanHuku. Tena BpameHus.
IHoBTOpenue. Pemienue 3agau
3akperyieHue 3HaHWW, YMEHUH U HaBBIKOB, MOJYYEHHBIX Ha YpOKaxX IO JaHHBIM
teMaM (Kypc reomerpun 11 kiacca). [Togroroska k 'BD

Ilpumepnusie 6uovl OeamenrbHOCMU 00YUAIOULUXCA:

— (popMyIMpOBaHUE OIPEAETICHU;

— (hopMyJIUpPOBKA U JJOKA3aTEIbCTBO TEOPEM;

— BbIBEJIEHUE (POPMYJT M X UCTOIb30BAaHUE JIJIsl BBIYUCIICHUH;

— N300paXkeHUE U pacllio3HaBaHHE HAa PUCYHKAaX MPU3MBbI, apajuleenunena,
WIMHIpA, Tapa u Jp.;

— pelIeHHe TeOMETPUYECKMX 3a7ad B COOTBETCTBHHM C COJEp)KaHHUEM
OCBaMBAaE€MbIX TEMaTHYECKHX pazaenoB. U ap.

I[IpumepHasi TeMaTH4YeCcKasi U TEPMHUHOJIOTMYECKAS JTEKCHKA

IIpumepnvie cnosa u crosocovemanusi

BrImykiib1it MHOTOYTOJIBHUK, TPadyCHast Mepa AyTH, JIHHA OKPY>KHOCTH, TyTa
CEKTOpa, KPYroBOW CErMEHT, MHOTOIpaHHUKH, OTOOpaXKeHHe IUIOCKOCTH Ha ceOsl,
napajuIeIbHbIA epeHoC, TUIOIAAs Kpyra, III0Magb KPyTrOBOTO CEKTOPa, IMIIOIIAIh
paBHOOEAPEHHOTO  TPEYrOJbHHKA, MOBOPOT, MPABUJIbHBIA MHOTOYTOJIbHUK,
CTEpEOMETpPHS, TeJla U MOBEPXHOCTH BpallleHHUs, XOp/a.

Ipumepnvie ghpa3zvl

[Ipumepsl MpaBUIIBHBIX MHOTOYTOJIBHMKOB — 3TO PaBHOCTOPOHHUU
TPEyroJbHUK U KBaAparT.

S Mory pokaszaTh, YTO CEpEeIWHHBIC MEPHEHIUKYISPHI K JIOOBIM JBYM
CTOPOHAaM MPABUIIBHOI'O MHOTOYTOJIbHUKA JIN0O MepeceKaroTcs, JIM00 COBMAIat0T.

S nokazan(a), 4To MpsAMbIE, COAEpKAIIME OMCCEKTPUCHI JTHOOBIX ABYX YTIJIOB
PaBUILHOTO NPSIMOYTOJIBHUKA, TUOO MEepPECeKatoTCs, INOO COBMAIAIOT.

S mory chopmynarpoBaTh U J1I0Ka3aTh TEOPEMY 00 OKPYKHOCTU, OTUCAHHOM
OKOJIO ITPaBWJIBHOTO MHOI'OYTOJIbHUKA.
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51 Mory cpopMyIHpoOBaTh U AOKa3aTh TEOPEMY 00 OKPYKHOCTH, BIIMCAHHOM B
IIPAaBWJIBHBIM MHOTOYTOJIbHUK.

51 mory BeiBecTH (BBIBEN, Oyay BBIBOAUTH) (HOPMYIy HAJisi BBIYUCICHHUSA
IJIOIIAIA TPABUIIBHOIO MHOTOYT'OJIBHUKA YEPE3 €0 MEPUMETP U PAANyC BIMCAHHOU
OKPY>KHOCTH.

51 Mory BbIBeCTH (BBIBEIN, OY/Ty BHIBOJAUTE) (DOPMYITY JIJIsl BRIUMCICHUS IJTUHBI
OKPY>KHOCTH.

51 Mory OOBSICHUTH, YTO TaKOE KPYTOBOM CEKTOP U BBIBECTH (HOPMYITY IS
BBIYUCJIEHUS IUIONIAAN KPYTOBOT'O CEKTOPA.

IIpumepHuie 6160001

[IpaBUIIBHBIN MHOTOYTOJIBHUK — 3TO BBIITYKJIBII MHOTOYT'OJIBHUK. Y HETO BCE
YIJIBI PABHBI K BCE CTOPOHBI paBHbI. OKOJIO MPaBUIIBHOTO MHOTOYT'OJIBHUKA MOKHO
OomucaTh OKPYKHOCTb, W TPUTOM TOJIBKO OAHy. B 1000 mnpaBuibHBIN
MHOT'OYTOJIBHUK MOKHO BIIMCATh OKPYKHOCTb, 1 IPUTOM TOJIBKO OJTHY.

Kpyrosout cermeHT — 310 yacTh Kpyra. OHa OrpaHu4eHa Jyroi OKpYy>KHOCTH
Y XOpJIOW, COCIUHSIONIEN KOHIBI 3TOW nyru. Ecimu rpagycHas mepa Ayru MEHbIIE
180 rpamycoB, TO IJIOIIA/lb CETMEHTA MOKHO HAWTH, BBIYUTAS U3 IUIOMIAU CEKTOPA
IUIONIA/Ib PAaBHOOEAPEHHOTO TPEYrOJbHUKA, CTOPOHAMU KOTOPOTO SIBJISIOTCS JIBa
panuyca ¥ XopJia CErMEHTA.

KpyroBoii cekrop — 310 yacte Kpyra. OHa OorpaHudeHa Jyrod W JIBYyMs
paguycaMy, COEIMHSIOIIMMM KOHIBI IyI'M C LIEHTpOM Kpyra. Jlyra, Koropas
OTPaHUYMBAET CEKTOP, HA3BIBACTCA JyTOU CEKTOPA.

MpI NpHUILIIN K BBIBOLY O TOM, YTO OCEBasi CUMMETPHUS — 3TO OTOOpaKeHHE
IJIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOW CHUMMETPUU — 3TO OTOOPaKEHHE IIOCKOCTH Ha
ce0s1, KOTOPOE COXPaHAET PACCTOSIHUS MEXIAY TOUKaMHU.

CrepeomeTpust — 310 pazzen reomeTpun. B HEM n3yuarorcs cBoiicTBa uryp
B IpoCTpaHCTBE. CI0BO «CTEPEOMETPUS» IIPOUCXOIUT OT TPEYECKHUX CIIOB KCTEPEO
u «metpeoy. «Ctepeoy — ATO 3HAYUT OOBEMHBIN, TPOCTPAHCTBEHHBIN, a METPEO —
U3MEPSTH.

[Tapannenenunen — 5TO 4YeTBIPEXyrojbHas npusMa. EE ocHoBaHMS —
napasuiesiorpammel. Bee mects rpasent napaiesenuiesa — 3To napauieIorpaMMBl.
Ecnu nmapannenenunen npsmMoii, To ecTb ero 00KoBble pEOpa MepreHANKYIISIPHBI K
IUIOCKOCTSIM OCHOBAaHUM, TO OOKOBBIE T'paHU — NPSAMOYTOJbHUKH. Ecnmu ke u
OCHOBAHUSIMU MPSIMOTO MMAPAUICIICTIUIIEA CIYXKAT NPAMOYTOJIbHUKHA, TO 3TOT
napasuieJIenune ] — IpsAMOYTOJIbHBIN. /[lnaronanu mapasuiesnorpamma InepecekaroTCsl.
ToukoM mepeceyeHuss OHM JIEJSTCS MOMojaaM. Takoe K€ CBOWCTBO y JAUArOHaJIeH
napajulelIeUNeaa: YeThbIlpe AUaroHalu Napajulielieuneaa nepeceKkaroTcsl B OTHON
TOYKE U ACHITCS dTON TOYKOM IOIO0JIaM.

BEPOATHOCTDBb U CTATUCTHUKA
8 KIIACC



54

(3-ii rog o0yuyenus na yposue O00) '

[IpencraBienne qaHHBIX

OnucartenbHasi CTAaTUCTHKA

CrnyyaiiHas U3MEHUYUBOCTh

Beenenue B Teoputo rpadon

BeposiTHOCTB 1 yacToTa CIIy4aifHOro COOBITHS

O060011IeHne ¥ cucTeMaTH3alys U3y4eHHOTO MaTepuralia

Ilpumepnsie 6uodvl deamenrbHOCMU 00YUAIOULUXCA:

— KOMMEHTHUPOBaHUE MPEJICTOSIINX JEHCTBUM;

— U3BJIeYeHUE UHGOPMAIH/ JaHHBIX;

— (GOpMYIUPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUMN U JIp.

IIpumepHas TeMaTHYecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepHnvie cnoea u crosocouemanuisi

Juarpamma (ctosiOukoBasi (ctojiOuatasi), Kpyromas), rpaduk, Tabiuiia,
omnMcaresibHas CTAaTUCTUKA, CpelHee apupMeTHyecKoe, MeAHaHa, pa3Max, rpad,
BEpIIMHA, peOpo, CTENEHb BEPIIMHBI, 00X01 rpada (3HnepoB MyTh), CIy4dalHbIN
HKCIEPUMEHT (OIIBIT), CITy4allHOE COOBITHE.

9 KUIIACC
(4-ii rox 00yyenusi Ha ypoBHe O00)

[IpencraBnenne JaHHBIX

BeposiTHOCTB citydaitHOTo cOOBITHS(MOHETA, UTPATbHAS KOCTh).

MHoxecTBa.

DneMeHTapHbIe, ClIydaiHble COOBITHS. BEpoATHOCTD Cy4yaltHOTO COOBITHS.

O600u1IeHue 1 cucTeMaTH3alys U3y4eHHOTO MaTepualia

Ilpumepnusie 6uodvl deamenbHOCMU 00YUAIOUWUXCA:

— KOMMEHTUPOBAHUE MPEACTOSAIUX JACHUCTBAM;

— U3BJIeYyeHUEe UHGOPMALIH/ JaHHBIX;

— (OpMyYIMPOBAHKE LIETIOYEK JOTUUECKUX PACCYRKACHUMN U JIp.

IIpumepHasi TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA
IIpumepHnuie croea u cro8ocouemanuis
10 KITIACC
(5-i rog o0y4yenus Ha yposue O00) 1°

[ToBTOpEHUHE

Brenenue B Teopuro rpadon

Crnydaiinpie COOBITHS

JHepeBps

14 CoxpansieTcs conep:xaHue M 00BEM MaTepHala, IpeacTaBIeHHOro B mpumepHoii OOIl — misa TpeThero ropa
obyuenns Ha ypoBHe OOO. B cnyuae HE0OXOIUMOCTH, OOYCIOBICHHONW HWHIWBUAYaIbHBIMA OCOOEHHOCTSMU H
BO3MOXHOCTSIMH 06yqa}omnxc;l C HApYHICHUAMU ClI1yXa, U3YUYCHHUE MPOTrpaMMHOIo Marepuajia 1o TeMaTu4e€CKoOMYy
pa3zeny «BeposaTHOCTE 1 94acTOTa CIydaifHOro COOBITHS» MOXKET OBITh OPIaHN30BaHO HA YETBEPTOM IOy 0O0yUEHHS
Ha ypoHe OO0O.

15 M3yueHne TeMaTHUYECKMX pa3felioB «[eoMeTpudeckas BEpOATHOCTbY, «Mcmbiranus Bepuymmmy», «Ciydaiinas
BEIIMUMHA» TpeaycMaTpuBaeTcs Ha 6-oM rom oOydeHus Ha ypoBHe OOQO, 49ro o0ecrmeynmBacT BO3MOXKHOCTH
YBEJIMYCHUS YICOHOTO BpEMEHH HAa M3YYCHUE MaTepHalia 10 MPEICTABICHHBIM TEMAaTHYCCKIM Pa3ieiiaM.
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VYcnoBHast BEpOSITHOCTh U HE3aBUCUMBIE COOBITHSI.

O060061eHre U cucTeMaTU3alus U3y4eHHOTO MaTepuaa

Ilpumepnoie 6uovl dessmebHOCHIU 00YHAIOUAUXCA:

— KOMMEHTUPOBAHUE MTPEIACTOSAIIMNX ICUCTBUM;

— U3BJIeUeHUEe UHGOPMAIK/ JaHHBIX;

— ¢hopMyIUPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUMN U JIp.

IIpumepHas TeMaTH4ecKasi 1 TEPMUHOJIOTHYCCKAS JTEKCHKA

IIpumepnvle cnosa u crogocouemanus

OObenuHeHre COOBITHH, MepeceueHrue COOBITUN, HECOBMECTHBIE COOBITHA,
YCJIOBHAsI BEPOATHOCTh, HAXOXJACHUE BEPOATHOCTEH, Auarpamma, rpaduk, BETBU
JIEPEBA, JIOTHUECKHUE COIO3bI «M» U «UJIN», JEPEBO CIYyYalHOTO OMbITA.

11 KIIACC
(6-i1 rox 00yyenust Ha yposHe O00)

IToBTOpEHHE

DneMeHTbl KOMOMHATOPUKH

['eomeTpuyeckast BEpOSTHOCTh

Ucnertanus bepnyium

CrnyyaiiHas BeM4MHA

O060011eHre U cucTeMaTU3alus U3y4EHHOT0 MaTepuana

Ilpumepnusie 6uovl OeamenbHOCMU 00YUAIOULUXCA:

— KOMMEHTHUPOBAHUE NPEACTOSAINUX ICHCTBUM;

— U3BlIeYeHUE UHGOPMAIINH/ JaHHBIX;

— (popMySIMpOBaHUE IEMOYEK JOIMUECKUX PACCYKICHUM U Ap.

IIpumepHasi TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u crogocouemanus
NEePECTAaHOBKH, (PaKTOpHaJl, COUETAaHUE, YUCIO COUYETaHHM, TpeyroubHukK [lackans,
KOMOMHATOpHKA.

CIyyallHbIii BBIOOpP, HMCHBITAHHME, YCHEX W HEyAauya, CEpHsl HCHIbITAHUN
bepnymnm,  ciy4ailHas ~ BENIMYMHA, W PACHpENEIEHUE  BEPOSATHOCTEW,
MaTeMaTUYeCKOe OXHUAAHUE, AUCIEPCHs], 3aKOH OOJBIIMX YHCE, HU3MEpEHUe
BEPOSITHOCTEN € MMOMOILBIO YACTOT.

KOMOWHATOPHKA.
Y4eOHo-TeMaTHYeCKHe MJIAHBI
MaremaTuka
6 Ki1acc
Ne HasBanmue Tembl (pa3aena) KoJu-Bo KoHnTpoJbHbIe padoThI
4acoB
1. | HarypanbpHble yncna 18 1
2. | CinoxxeHHe U BBIYMTaHUE HAaTypalbHBIX 38 1
Yucell
3. | YMHOXEHUE U JeleHUE HaTypalbHBIX 39 1
qucel
4. OOBIKHOBEHHBIE APOOH 20 1
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Jecstuunbie qpoou 55 1
Hroro 170 5
7 kJacc
JlenuMocTh HaTypaIbHBIX YUCEI 23 1
OOBIKHOBEHHBIE IPOOH. 55 1
OTHoLIEHUS U IPONOPLIMH 24 1
PanmmonansHbIe uncia 66 1
Ntorosoe noBropeHue 2 1
Hroro 170
Auaredpa
8 kiace
Ha3Banue Tems! (pa3naena) Kou-Bo KonTtpoJsbHbie padoTsl
4acoB
BeIpaxkeHus1, TOKAECTBA, ypaBHEHUSA 16 1
OyHKIUU 11 1
CreneHsp ¢ HaTypaJbHBIM NIOKA3aTENEM 11 1
MHorounenst 17 1
@opMyIIbI COKPAILIECHHOTO YMHOXEHUS 13 1
Hroro 68 7
9 kaace
Ha3Banmne Temsl (pa3aena) Kox-Bo KonTpoJibHbIe padoThI
4acos
DopMyJIbl COKPALLIEHHOTO YMHOKEHUS 14 1
CucreMbl TUHENHBIX YpaBHEHUN 23 1
PanuonanbHble 1podu. 31 1
Hroro 68
10 kaace
Ha3Banue Tems! (pa3nena) Kox-Bo KonTtposabHbie padoTsl
4yacoB
KBanpaTHble ypaBHEHUS. 26 )
HepasencrBa 29 1
CreneHs ¢ LeIbIM [T0KA3aTEIEM. 13 1
Hroro 68 4

11 kaacce
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Ne Ha3Banue Temsl (pa3aesa) Koa-Bo KonTtpoabHbie padoTsl
4acoB
Tema. KBagpatnunast GpyHKIus 29
1 | Tema. YpaBHEeHUS U HEPABEHCTBA C 17
OJHOM EPEMEHHOM. 1
2 | Tema. YpaBHEeHUS U HEPABEHCTBA C 17 1
JIByMsI IEPEMEHHBIMHU.
3 | Tema. Apudmernyeckas u 36 3
reOMETpHUUECKasi IPOrPECCUH.
[ToBTOpEHME. 37 1
Hroro 136 6
I'eomerpus
8 KJ1acc
No HazBanue TemslI (paznena) Kon-Bo Kontposbnbie paboThl
4acoB
1. | OcHOBHBIE CBOICTBA MPOCTEUIINX 14 1
reoOMeTpUUYECKUX (uryp.
2. CMeXHbIE U BEPTUKAJIbHBIE YIJIBI. 9 1
3. | [Ipu3Haku paBeHCTBa TPEYTOJbHUKOB. 15 1
4. CymMma yTiioB TpEyrojbHUKA. 16 1
S I'eomeTpryeckue nocTpoeHus 10 1
6. | O6obwmaromee MIOBTOPEHHE 4
Hroro 68 5
9 kJacc
Ne HasBanue Temsbl (pa3aena) Koa-Bo KonTtpoabHbie padoTsl
4acoB
L. YeTbIpeXyrojlbHUKU 18 2
2. | Teopema Iludaropa. 18 )
3. | JAekapToBBI KOOPJAUHATHI HA MIIOCKOCTH. 11 |
4. | JIBuxeHus. 9 1
5. | Bekropsl. 10 1
6. IToBTOpEeHME 2
Hroro 68 7
10 knace
Ne Ha3Banue Tems! (pa3nena) Kox-Bo KonTtpouabHbie padoTsl

4acoB
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1. [ToBTOpEHUE 3 1
2. | llogo6ue ¢ur
robue puryp 20 1
3. | Pemenue TpeyroibHUKOB 17 1
4. MHOroyrojasHuKu 19 1
5. | [loBropenue 9 1
Hroro 68 5
11 kaace
Ne HasBanue Tembl (pa3aena) Koa-Bo KonTtpoabHbie padoTsl
4yacoB
L. [Tnomanu duryp 34
Hroro 34 4
BepOHTHOCTL H CTATUCTHUKA
8 kiacc
Ne Haszsanue memwt (pazoena) Kon-60 Konmponvhsie pabomol
yacos
4. [IpencraBienue JaHHBIX 10
5. | Onucarenbhas cratucrika 6 1
6. | Beenenne B Teoputo rpados 7
7. Ciyualinas ”3MEHYMBOCTh 6
8. | BepoaTHOCTb 1 yacTOTa CiIy4aifHOTO )
cOOBITHS
6. | O0o0meHue u cucreMaTH3alus 3 1
M3y4aeMoro Marepuaia
Hmozo 34 2
BeposSITHOCTB M CTATHCTHKA
9 k1acc
Ne Haszsanue memwi (pazoena) Kon-60 Konmponvnsie pabomot
uacos
9. IToBTOpEeHME 8
10. | BeposiTHOCTB Cily4aiiHOTO 7 1
coObITHsI(MOHETA, UTPAJIbHASI KOCTB).
1. Tpeyronpnauk I[lackans 3
12. | Muosxecrsa 9
13. | DnemeHTapHsbIe, Ciy4daiiHbIe
coObITHs. BeposiTHOCTD citydaiiHOTO 6
COOBITHSL.
14. | UtoroBoe moBTOpeHUE :0000IICHUE 1 1 1
cHCTeMaTH3alMs U3YYEHHOT0 MaTepuasa
Hmozo 34 2

BeposSITHOCTb M CTATUCTHKA
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10 kaace
Ne Hazeanue memul (pasoena) Kon-60 Konmponwvnsie pabomot
uacos
I5. [ToBTOpEHME 8
16. | BeposiTHOCTB cily4aiiHOTO 7 1
coOBITHsI(MOHETA, HTPAJTbHAS KOCTB).
17. Tpeyronbuauk Ilackans 3
18. | Muosxecrsa 9
19. | DnemeHTapHble, CIydailHbIE
coObITHsL. BeposiTHOCTB CilydyaiiHOTO 6
COOBITHSL.

20. | UroroBoe moBTOpEeHUE :0000IICHHE U
cUCTeMaTH3allMsl U3YYEHHOTO MaTepuasa

1 1

Hmozo 34 2
BeposSITHOCTB M CTATHCTHKA
11 kaace
Ne Ha3zsanue memwi (pazoena) Kon-60 Koumponvnvie pabomot
uacos

7. [ToBrOpenue 9
8. | DmeMeHTH KOMOMHATOPHKH. 1 1
9. ['eomeTpuueckast BEpOSATHOCTh 2
10. | Ucnprranus Beprysuy. 5 1
11. | O6o01IEeHNe U cUCTEMATH3ALUS 1

M3yYEHHOI'0 MaTepuasa

Hmozo 34 2

Ilnanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS 00y4al0IIMMUCS
Kypca MaTeMaTHKH
B pe3yabTare u3yueHusi Kypca MaTeMaTHKHU B 6 kiacce oOy4Jaroniuecs (c
y4€TOM 0COOBIX 00pa30BaTEIBHBIX MOTPEOHOCTEH M PEUEBBIX BO3MOKHOCTEH,
OTpaHUYCHHM, 00YCIOBICHHBIX HAPYIIICHUEM CITyXa) Hay4daTcCs:
- BBITIOJTHSATH ACUCTBUS C HATYpaJIbHBIMH YHUCIAMU;
- CTPOUTH Ha KOOPAMHATHOM JIyYe TOYKH C 3aJaHHBIMH KOOPJIHHATAMM,
- CTPOUTH ¥l U3MEPSATH YTJIbL;
- HAXOWTh MIEPUMETPBI, IJIOMIATH U 00BEMbI TEOMETPUUIECKHUX (DUTYD;
- YATaTh, 3aIMCHIBATh, CPABHUBATH OOBIKHOBEHHBIC IPOOH;
- CKJIQ/IBIBaTh, BBIYMTATH IPOOH C OJTMHAKOBBIMHU 3HAMCHATECIISIMU;
- MpeoOpa3oBBIBATh HEMPABIIIBHYIO IPOOb B CMEIIIAHHOE YHCIIO;
- YUTaTh, 3aMMHUCHIBATDH, CKIJIAJBIBATh, BRIYUTATH JCCATUIHBIC TPOOH;
- HAXOJIUTh CpeHE apUPMETHIECKOE HECKOJIBKUX UNCET;
- BBIYUCTISITH TIPOLICHTHI;
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- YUTaTh ¥ MCHOJb30BaTh HHGPOPMAIUIO, NMPEACTABICHHYIO B BHJE TaOJUIIBI,
IuarpaMMebl (CTOJI0YATOMN WIIH TPYIIIIOBO# ), B Tpa)UIECKOM BUJIE;

- peware MpocTeiire KOMOWHATOPHBIE 3aJaud I[EepedOpOM BO3MOMKHBIX
BApPUAHTOB.

ooyuaowuecs noLy4am 603MOACHOCMb HAYYUMbCA:

®TIOHUMATh U OOBSICHATH CMBICH MO3UIIMOHHOM 3alMCH HATyPAJIbHOTO YHUCIIA;

®BBINIOJIHATh BBIUMCIEHUS, B TOM YHUCJIE C MCIOJIb30BAHUEM IPUEMOB
palMOHANBHBIX BBIYUCIECHUN, 00OCHOBBIBATH AITOPUTMBI BBITIOJTHEHUS JEHCTBUM;

SIIPUMEHSTh TMpaBuUia MNPUOMIKEHHBIX BBIUMCICHUNW TpU  pEUICHUU
MPaKTUYECKUX 3a]1a4 U PEUICHUH 3a]a4 IPYTUX YUYEOHBIX MPEIMETOB;

®BBLINIOJIHATh CPABHEHUE PE3YyJIbTAaTOB  BBIUMCICHUNA MpU  pPELICHUU
MPAKTUYECKUX 3a]1a4, B TOM YHCJI€ TPUOIMKEHHBIX BHIYUCIICHUI;

®COCTaBJIATh YNCIJIOBBIE BEIPAXKEHUS U OLIEHUBATh UX 3HAUEHUS [IPU PEIICHUU
MPaKTUYECKUX 3a]1a4 U 33a4 U3 IPYTUX YYEOHBIX IPEIMETOB.

B pe3yabTare u3ydeHuss Kypca MaTeMaTHKHU B 7 Kjacce oOydaroniuecs (c
y4€TOM O0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEM M PEUYEBBIX BO3MOXKHOCTEW,
OTrpaHUYEHH, 00YCIOBICHHBIX HAPYIIEHUEM CIIyXa) Hay4aTcs:

® [CIIOJIB30BaTh MPU3HAKU JEIMMOCTH IIPU PA3JIOKEHUH YKCIIA HA IIPOCTHIE
MHOUTEIH;

e Haxoaute HOK n HO/J;

® CpaBHUBATH U YNOPSAOYMBATH PALIMOHATIBHBIEC YUCIIA;

® BBINOJHATh ONEPAMU C PALUMOHAIBHBIMU YHCJIAMH, COYETasl YCTHBIE H
NMCbMEHHBIE IPUEMbI BBIYUCIEHUS, IPUMEHSATH KaIbKYJISATOP;

® pacrno3HaBaTh HA YepTEXaX, PUCYHKAX, MOJEISAX U B OKPY’KAIOIIEM MUPE
IUIOCKUE U MTPOCTPAHCTBEHHBIE T€OMETPUUECKHE (DUTYPBI;

® BBINOJIHATH ONEPALUU C YUCITOBBIMH BBIPAXKEHUSIMH;

® BBITIOJIHATH MTPeoOpa3oBaHusl HajJl OYKBEHHBIMHU BBIPAXKEHUSIMU (PACKPBITHE
CKOOOK, MpUBEAEHNE MOJOOHBIX ClIaraeMbIX);

® pelaTh JUHEHHbBIE YPABHEHUS;

® pelIaTh TECTOBBIC 3a/1a4U AIreOPandecKUM METOJIOM;

® pematb KOMOMHATOPHBIE 3a/1a4U HA HAXO0XKIEHUE KOJMYEeCTBA 0ObEKTOB HUITU
KOMOWHAINH;

® [CIIOJIb30BaTh MOHATHS W YMEHUS, CBS3aHHBIE C NPOLEHTaAMH, B XOJE
pEelIeHHsT MaTeMaTU4YeCKUX 3aJad W 33Ja4 M3 CMEXKHBIX MPEIMETOB.
BBITIOJIHATH HE CHOXKHBIE MPAKTUYECKUE PACUETHI,

® aHAJIM3UPOBaTh rpauKU 3aBUCUMOCTH MEXIY BEJIMYMHAMU (pacCTOSIHHE,
BpeMsi, TEeMIIepaTypa).

ooyuaowuecs nOLY4aAm 803MOACHOCMb HAYYUMbCA:

®1ICI0JIb30BaTh MPU3HAKM JIEIMMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymmbl 1
NPOU3BEJAECHUS 4YHUCEN MPHU BBIIOJHEHUM BBIYMCICHUA M PEIIEHUU 3a/ad,
00OCHOBBIBaTh MPU3HAKH JEITUMOCTH;

®BBIOJIHATH OKPYTJIEHUE PALIMOHATIBHBIX YUCEI C 3aIaHHOM TOYHOCTBIO;
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eYIIOPSI0YMBATH YKCIIA, 3aITUCAHHBIC B BUIC OOBIKHOBEHHBIX U JECATUIHBIX
npo0eit;

enaxoauth HOJl 1 HOK uucen u ncnonb30BaTh WX MpU PEIICHUH 33/1a4;

®OMEPUPOBATH MOHSATUEM «MOJYJIb YHCIIa», TEOMETPUUECKAsi MHTEPIIPETALINS
MOJYJISl UHCIIa.

B pe3yabTare u3yyenus Kypca MaTeMaTHKHU B 8 Ki1acce oOy4daroniuecs (c
y4€TOM 0COOBbIX 00pa30BaTEIbHBIX MOTPEOHOCTEH M pPEUYEBBIX BO3MOKHOCTEH,
OTrpaHUYEeHHM, 00YCIOBICHHBIX HAPYIICHUEM CIIyXa) Hay4aTcs:

® OCYHICCTBIIATh B OYKBEHHBIX BBIPAKECHUSX UKCIOBBIC IOJACTAHOBKU U
BBITIOJTHSATH COOTBETCTBYIOIINE BHIUYMCIICHUS;
MPaBUIBHO YHOTPEOISITh GYHKIMOHATBHYIO TEPMHUHOJIOTHIO;
ctpouts rpadpuku GyHKIMHA y=X 2, y=X 3
BBITIOJTHSATD JICUCTBUS CO CTEIICHIMU C HaTypaJlbHBIM MTOKa3aTeeM;
npeoOpa3oBbIBATh BBIPAXKEHUSI, COJEpPXKAIIUE CTENEHU C HaTypalbHBIM
MOKa3aTesieM;

® BBHINIOJIHATH JIEUCTBUSI C OJHOYIEHOM M MHOTOYICHOM; BBINOIHATh

pa3ioKeHUe MHOTOWIEHAa BBIHECEHHEM OOIIero MHOXXHTENS 3a CKOOKU;
YMHOXXaTh MHOTOWJIEH Ha MHOTOWICH, pacKJIaJbIBaTh MHOTOYJIEH Ha
MHOKHUTENIN CITIOCOOOM TPYTIITUPOBKHY;
® MPUMEHSTH PA3IMYHbIC CIIOCOOBI PA3I0KEHHUSI MHOTOUJIEHOB HA MHOXKHUTEIIH;
peoOpa3oBbIBATH 1IEJIbIE BBIPAKECHUS; IPUMEHATH NMPE0Opa30BaHUE IIEJIBIX

BBIPAKEHUU MIPU PELICHUU 3a/1a4.

® ONEpUpPOBaATH HA OA30BOM YPOBHE MOHITHUSIMHU T€OMETPUUECKUX PUTYD;

® U3BJIEKaTh MHPOPMAIIMIO O TEOMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha
yepTekax B IBHOM BUJIE;

® TMPUMEHSTH JIJIsl PEUICHUs 3a7a4 TeoOMeTpUuuecKrue (PakThl, €CIU YCIOBUS UX
TIPUMEHEHUS 3aJ1aHbI B IBHOU (hopMme;

® peliath 33/1a4M Ha HAXOXKJACHHE T€OMETPUUECKUX BEITMYMH 110 00pa3iiaMm uitu
ITOPUTMAaM.

® UCIIOJIb30BaTh CBOWCTBA T€OMETPHUECKUX (PUTYp I PEIIeHUS TUTOBBIX
3a/lay, BO3HUKAIONIMX B CHUTyallUsX TOBCEJHEBHOW JKU3HHU, 3a]a4

MPAKTUYECKOTO COJEP KaHUSI.

Obyuarowuecs: nOIy4am 603MOHCHOCMb HAYYUMBCA:

®BLINIOJIHATh HECJIOKHBIE MpeoOpa3oBaHusl ISl BBIYMCICHUS 3HAUYCHUI
YUCJIOBBIX BBIPAKECHUM, COJEPXKAIIMX CTEMEHW C HATypajJbHBIM IOKa3aTelieM,
CTETICHU C IIeJIBIM OTPHUIIATEIHLHBIM IMOKAa3aTEIeM;

®BLITIOJHATH HECIIOKHBIE TIPEOOPA30BaHUS IEIBIX BBIPAKEHUN: PACKPHIBATH
CKOOKH, MPUBOJAUTH MOJIO0OHBIE ClIaraeMbie;

®LICIIOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBajpaT CYyMMHBI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAAPATOB) JIJIsi YIPOILECHUS BHIYUCICHUN 3HAYEHUN
BBIPAKEHN;
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®BBLINOIHITH HECTIOKHBIE TPE0O0Pa30BaHUs JPOOHO-TMHEUHBIX BBHIPAKEHUHN U
BBIPOKEHU C KBAJAPATHBIMU KOPHSIMHU.
e0oIMeprupoBaTh Ha 0A30BOM YpPOBHE MOHSATUSMU «PABEHCTBO», «UYHCIOBOE
PaBEHCTBO», «YPAaBHEHHUE», «KOPEHb YPaBHEHUSA», «PELICHUE YPaBHEHUD,
«YHUCIJIOBOE HEPABEHCTBOY», KHEPABEHCTBO», «PEIICHUE HEPABEHCTBAY;
epellaTh JUHEHHBIE HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOSIIMECS K
JIMHEVHBIM;
epellaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;
®IIPOBEPATH, ABJIACTCA JIU JAHHOE YUCIIO PEIICHUEM YPaBHEHUS
®COCTABJITH M pEIIATh JIMHEWHBIC YpaBHEHUs IpPHU PELICHUM 3aj]ad,
BO3ZHHKAIOIIMX B IPYTUX YUYEOHBIX MPEAMETAX.
®HAXOJUTh 3HaUYEHUE (QYHKIHH I10 33JAHHOMY 3HAUCHHUIO apryMEHTa;
®HAXOAUTh 3HAUEHUE apryMEeHTa MO 33JaHHOMY 3HAUYEHUI0 (PyHKIHUU B
HECJIOKHBIX CUTYalUsIX;
®OMpEEIATh NOJIOKEHUE TOYKH M0 €€ KOOpANHATaM, KOOPAUHATHI TOUKHU 10
€€ MOJIOKEHHUIO Ha KOOPAUHATHON IIJIOCKOCTH;
®1ICII0JIb30BaTh CBOMCTBA JIMHEHHOW (DyHKUMHU U €€ rpapuK NpU pelieHUU
3a/1a4y U3 ApYrux y4eOHbIX MPEIMETOB.
I'eomempuueckue guzypor
®0IEPUPOBATH MOHATUSIMU T€OMETPUUECKUX (UTYD;
®U3BJICKATh, HMHTEPIPETUPOBATh MJIEHTUYHOCTh 3aJad pa3HbIX THUIIOB,
CBSI3BIBAIONIUX TPU BEJIMUMHBI (Ha padOTy, Ha U MPeoOpPa3oBbIBATh HHHOPMAIIHIO O
reOMEeTPUYECKUX (PUrypax, MPEeICTaBICHHYIO Ha YEPTEKAX;
®IIPUMEHATh TeoMeTpuyeckue akThl JUIsl pelleHus 3ajad, B T.4.
MPEANOoJaralouX HECKOJIbKO IIaroB PelieHus;
e(hopMyIMPOBATh B MPOCTEHIINX CIy4Yasx CBOMCTBA U MPU3HAKKU PUTYD;
®I0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;
®BJIA/IETh CTAHAAPTHOM KiaccuuKalmei miockux Gpuryp (TpeyroJbHUKOB U
YETHIPEXYTOJIbHUKOB).
®1ICTIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp IS pelIeHHs 3ajad
MPAKTUYECKOTO XapaKTepa U 3a/1ay U3 CMEXKHBIX JUCIUIUIMH.
® HaXOAWTH CpeliHee apu(PMETUUECKOE HECKOIBKUX YUCEIT;
® BBIUUCIATH MPOLICHTHI;
® YUTaTh W UCIMOJIH30BATh MH(POPMAIINIO, IPEICTABICHHYIO B BUJIE TAOJIMIbI,
JquarpaMMbl (CTOJIOYATON WIIM TPYIIIOBOH), B rpad)uyecKOM BU/IE;
® pemarb NpocTedIne KOMOWHATOPHBIE 3a/ayd IepedOpOM BO3MOMKHBIX
BAapUAHTOB.

B pe3yJbTaTe H3ydyeHHs] Kypca MaTeMAaTHKHU B 9 kiiacce oOyyatoniuecs (c
y4€TOoM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH M PpPEYEeBBIX BO3MOKHOCTEH,
OrpaHUYEHHM, 00YCIOBICHHBIX HAPYLICHUEM CITyXa) Hay4aTCs:
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® TPAaBWIBHO YHNOTPEOISATh TEPMUHBL: «ypPaBHEHHE C IBYMs NIEPEMEHHBIMHI,
«CHUCTEMay;, TMOHMUMAaTh WX B TEKCTe, B pPEYM YYHTENs, IOHUMATh
GOpMYIUPOBKY 3aladll  «PEIIUTh CHCTEMY YpaBHEHHH C JABYMs
NIEPEMEHHBIMIY; CTPOUTH TPaQHUKN YpaBHEHUS C IByMS TIEPEMEHHBIMU;
e peraTh TeKCTOBYIO 33129y C TIOMOIIBIO CUCTEMbl YPAaBHCHHI;
® MpeoOPa3oBBIBATH IPOOU C OIMHAKOBBIMH M PA3HBIMU 3HAMCHATEIISIMH,
® TPUMCHATH CBOWCTBA apUPMETHUYCCKHX KBAJAPATHBIX KOPHEU IS
BBIUMCJICHUST 3HAYEHUH W mpeoOpa3oBaHUl YHCIOBBIX BBIPAKEHUH,
COJIep KalIiX KBaJIpaTHbIE KOPHHU;
® BBIMIOJIHITH OCHOBHBIE JICCTBUS CO CTETICHSIMHU C IIEJILIMU MTOKA3aTeIsIMH;
® pacmo3HaBaTh reOMETPUUSCKHUE QUTYPHI, BHITOIHITH YEPTEKH O YCIOBHUIO
3a]1a4, OCYIIECTBIIATH TpeoOpa3oBanue Guryp;
e pemiaTh 337a4d HAa BBIYUCICHUE TEOMETPUYECKUX BEJIMYMH, MPUMEHSS
U3y4YeHHBIE CBOWCTBA PUTYDP U POPMYIIBI;
® BIIAJICTh AITOPUTMAMH PEUICHUSI OCHOBHBIX 3a]1a4 HA MOCTPOCHUE.
® BBINIOJHATh TPOCTEUITNE ITOCTPOCHUS HA MECTHOCTH, HEOOXOIUMEIC B
pEATbHOM KU3HMU.
Obyuarowuecs noiyuam 603MOACHOCHb HAYYUMBCAL:
®BEITIOJHATH PA3JI0KCHHE MHOTOUYJICHOB HA MHOXKHUTENH OJHUM M3 CITIOCOOOB:
«BBIHECEHHE 32  CKOOKY»,  «TPYIIHAPOBKa»,  «HCIOJIb30BaHHE  (HOpMYII
COKPAILEHHOIO YMHOKEHHUY;
®BLIJICIIATH KBAJPAT CYMMBI M pPa3HOCTH OJTHOUWICHOB;
®pACKJIaIpIBATh HA MHOXKHUTEIHM KBAPATHBINA TPEXUIICH;
®BLITIONIHATH MPE0OPa30BAHMS BRIPAKEHUHN, COJIEPIKAIIUX CTEMICHH C IIEJIBIMU
OTpHUIIATEIHLHBIMY TIOKA3aTEISIMH, TTEPEXOIUTH OT 3aIMCH B BUJE CTEIICHU C IIEITBIM
OTPHUIIATEIBHBIM ITOKA3aTEIEM K 3alCH B BUC IPOOH;
®BEHITIOJIHATE ~ MpeoOpa3oBaHUS  JAPOOHO-PAIMOHANBHBIX  BBIPAKEHUI:
COKpalleHue Japobeil, mpuBeAcHHEe anredpandeckux Apodel Kk  olmemy
3HaMEHATENI0, CJOXKEHUE, YMHOXXEHHE, JelIeHne anredpandeckux apoOeH,
BO3BEJICHUE anreOpanyeckoil IpoOM B HATYPAJbHYIO M IEIYI0 OTPUIATEIBHYIO
CTCTICHB;
®BELITIOJIHATE TIPEOOPa30BaHUs BBIPAKCHUM, COJICpIKAIUX KBaJpaTHBIC
KOPHH; BBIJEIATh KBAJpaT CYMMbl HJIM Pa3sHOCTH JBY4YJ€HAa B BBIPAKCHUSX,
collepKallluX KBaJpaTHBIE KOPHHU; BBIMIOJHITH MPEOOpPa30OBaHUS BBIPAKEHUH,
CoJIep KaIuX MOTYJIb.
®COCTABJISITh M peIlaTh JIMHEWHBIC U KBAaJIpaTHBIC YPaBHEHUS, YPaBHEHUS, K
HUM CBOJISIIITUECS, CUCTEMbI JIMHCWHBIX YpPAaBHCHHM, HEPABEHCTB TPH PEIICHUH
3a/1a4y IPyTUX y4eOHBIX IPEIMETOB;
®BLITIOJIHATH OIICHKY MPaBAOMOA00UST PE3yIbTaTOB, TOJYyYaeMbIX IPHU
pEIICHUY TUHEHHBIX M KBAaJIPATHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YPaBHCHUN U
HEPaBEHCTB MPH PEIICHNUH 33]1a4 JPYTHX YYEOHBIX MMPEIMETOB;
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®BLIOMPATh COOTBETCTBYIOIME YpPAaBHEHUS, HEPABEHCTBA WJIU UX CHCTEMBI
JUIsL COCTAaBJICHUS MAaTeMaTUYECKOW MOJENN 3aJaHHOW PEAJbHON CUTyallud WIN
IIPUKJIAAHON 33/1a4H;
®UHTEPIPETUPOBATh NOJYYCHHBIA IPU PEIICHUM YPAaBHEHMsI, HEPABEHCTBA
WIM CHUCTEMBl pEe3yJbTaT B KOHTEKCTE 3aJaHHOW pEaJbHOW CHUTYyallMH WU
IIPUKIIATHOM 3a/1a4H.
®U3BJICKATh, HMHTEPIPETUPOBATh MJECHTUYHOCTh 3aJad pPa3HbIX THUIIOB,
CBSI3BIBAIOLIMX TPU BEIMUYMHBI (Ha paboTy, HAa U IPeoOpa30BbIBATh NHPOPMALUIO O
TreOMEeTPUUECKUX PUTYpax, MPEACTABICHHYIO HAa YepTexax;
SIIPUMEHATh T€OMETpUYECKHe (akThl M pemeHus 3a1ad, B T.4.
IIPEATOJIAraoIINX HECKOJIBKO I1aroB PEIICHHUS;
®1ICII0JIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp IJIs PELIeHUs 3a7a4
MPAKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEXKHBIX JUCIUIUIMH.
® HaxOJUTh CpeHEe ApU(PMETHUECKOE HECKOIBKUX YUCEN;
® BBIYUCIIATH IPOLEHTHI;
® YUTaTh U UCIOJIb30BaTh MH(POPMALIUIO, IPEICTABICHHYIO B BHUJI€ TAOJIMIBL,
JyarpaMMsbl (CTOJIOUATOM WM TPYIIIOBOM), B TpauueCcKOM BUJIE;
e pemarb NOpocTedlIne KOMOWHATOPHBIE 3a/adyd IepedOpOM BO3MOMKHBIX
BAapUAHTOB.

B pe3yabTare usydenus kypca mareMatuku B 10 kiacce oOyyaromumecs (¢
y4€TOM O0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN M PEUYEBBIX BO3MOXKHOCTEW,
OrpaHUYEHUM, 00YCIOBICHHBIX HAPYLICHUEM CITyXa) Hay4aTcs:

e peliaTh KBAJpPaTHbIE YPaBHEHUS W HENOJHbIE KBAaJAPATHHIE YpPaBHEHMS,
COCTABJISITH M PEIIATh 3a/la4yd Ha KBAJpaTHbIE yPAaBHEHUS, PACKJIaJIbIBaTh
KBaJIpaTHBIA TPEXUJICH;

® peliaTh YMCJIOBBIE HEPABEHCTBA, pellaTh CHUCTEMY HEPABEHCTB C OAHOU
IIEPEMEHHO;

® BLINIOJHATH MpeoOpa3oBaHUE CTENEHEW C LEJbIM MOKa3aTeseM,
BBITOJIHATD NPUOIMKEHHbIE BHIYUCIICHUS;

® riccneIoBaTh (PYHKIUIO Ha BO3pacTaHWe M yObIBaHUE, CTPOUTH (PYHKIIMIO
[0 TOYKaM, peraTh 3aJa4H;

e 3HaTh cBOMcTBAa (QYHKIMM y = ax’ + bx + ¢ U yMeThb npeoOpa3oBbLIBATH
rpaduku, pemars HEPaBEHCTBA BTOPOU CTENEHU;

® peniaTh ypaBHEHUS TPEThEN U YETBEPTOM CTENEHH C OHUM HEU3BECTHBIM,
pelmarb CUCTEMbl YPaBHEHUW, OJHO M3 KOTOPBIX BTOPOW CTEIEHH,
pemiath CUCTEMY JBYX YpPaBHEHHM BTOPOM CTENEHH C ABYMS
IIEPEMEHHBIMU;

® pacno3HaBaTh Nr€OMETPUUYECKHUE (QUTYPBI, BHITOIHITH YEPTEKH MO YCIOBHUIO
3a/1a4, OCYIIECTBIISITh MpeoOpa3zoBaHue GuUryp;

e pemarh 337a4d HA BBIYMCICHUE T'€OMETPUYECKUX BEJIMYMH, NMPUMEHSA
M3y4eHHbIE CBOWCTBA GUTYp U (HOPMYIIBI;

® BJIAJETh AITOPUTMAMH PELIEHUSI OCHOBHBIX 33]1a4 HA TIOCTPOEHUE.
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Obyuarowuecs noxyuam 603MOACHOCHIb HAYUUNBCA:

®0OIEPUPOBATh MOHIATUIMH «(PYHKIHOHAIbHAS 3aBUCUMOCTBY», «(DYyHKIUAN,
«rpaduk (QyHKIHNW», «CMOCOOBI 3afaHusl (YHKLIUW», «ApryMEHT U 3HAYCHUE
GyHKIUN», «00JacTh ONPEIEIICHUS M MHOKECTBO 3HAUCHUN (PYHKLMHUY», «HYJIH
GYHKIUNY, «IPOMEXKYTKH 3HAKOIOCTOSIHCTBA», «MOHOTOHHOCTh (DYHKIIMMY,
«4€THOCTH/HEUETHOCTD (PYHKIINNY;

oCTPOUTH TpaduKu JUHEHHOW, KBaapaTHYHOW (QyHKUUN, O0OpaTHOI

k
IPONOPLUUOHAIIBHOCTH, QYHKIUH BUJIA: y=a e V= Nxsy=3Ux, y=|o>
X

eHa NpHUMEpPE KBAAPATUYHOW (PYHKIMHU, HCIOIB30BaTh MPEeoOpa3OBaHUS
rpaduka pynkuun y=f(x) wis nocrpoenus rpabukoB GyHKUMA y = gf (kx+b)+c 5
®COCTABJISITH YPABHEHUS MNPSAMOW MO 3aJ@HHBIM YCJIOBHSAM: MNPOXOISAIIEH
4yepes JABE TOUKH € 3aJaHHBIMH KOOpAUHATaMU, ITPOXOSIIEH Yepe3 TaHHYIO TOUKY
Y [MApAJUICIIBHOMN JaHHOU MPSIMOM;
e1iCCIIEZIOBATh (PYHKIMIO 10 €€ rpauKys;
®HAXOJUTh MHOXECTBO 3HAYEHUM, HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHON (DYHKIINH;
B noeceownesnoul scusnu u npu uzyueHuu opysux npeomemos:
SIULIIOCTPUPOBATh C TMOMOIIBIO TpaduKa peaNbHYI0 3aBUCHUMOCTb WM
MPOLIECC M0 UX XaPAKTEPUCTHKAM;
®1ICII0JIb30BaTh CBOMCTBA U IpapK KBaJApaTUYHOW (PYHKIUU NPU pELICHUU
3a]a4 U3 JIpyrux yueOHbIX PEAMETOB.
SIIPUMEHATh TeOMeTpuYeckue (akThl s pemeHus 3a1ad, B T.4.
IPEATOJIAraoINX HECKOJIBKO 1aroB PELICHHUS;
®I0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;
®BJIA/IETh CTAHAAPTHOM KiaccuuKalmei miockux Guryp (TpeyroJbHUKOB U
YETHIPEXYTOJIbHUKOB).
®1ICIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp Ui pelIeHHs 3aj]ad
MPAKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEXKHBIX JUCIUIUIMH.
® HaxOJUTh CpeiHee apu(PMETHUECKOE HECKOIbKUX YUCEN;
® BBIUUCIATH NPOLICHTHI;
® YUTaTh W HCIOJIH30BaTh MH(POPMAIIUIO, TIPEICTABICHHYIO B BHUJIC TAOJMIIBI,
JUarpaMMbl (CTOJIOYATOMN WIIM TPYIIIIOBOH ), B rpad)ideCcKOM BUJIE;
® pemarb NpocTedIne KOMOWHATOPHBIE 3a/adyd MepedOpOM BO3MOMKHBIX
BAapUAHTOB.
B pe3yabraTe udydyenusi Kypca martematuku B 11 kiacce oOyyaronecs
(c yuéroM 0coObIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH U PEUEBBIX BO3MOKHOCTEH,
OrpaHUYEHH, 00YCIOBICHHBIX HAPYIICHUEM CllyXa) HaydaTcs:
e pemarh apupMETHUECKYI0 U T€OMETPUUYECKYIO MPOrPECCHI0, MOJIb30BATHCS
(dbopMyIO¥ N-TO YJeHa ¥ CYMMBI TPOTPECCHIA;
® OMNpeaeNsaTh YETHYIO U HEUETHYIO (DYHKIIMH, BBIYUCIISITH KOPEHb N-1 CTENEHU;
® peliath HEPABEHCTBA BTOPOU CTENEHU C OAHOW MEPEeMEHHOW, MPUMEHSTh
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rpaduueckoe npeAcTaBIeHUE IS PEUICHHs] HEPABEHCTB, MPUMEHSITh METOJ
WMHTEPBAJIOB JJII HEPABEHCTB BTOPOM CTENEHHU, IPOOHO-PALMOHAIBHBIX
HEPaBEHCTB;
® peliath 3aJaHusl Ha MPUMEHEHHUE CBOMCTB apU(PMETUUYECKON MPOTrpeccuu U
r€OMETPUYECKOM MTPOTrPECCHH;
® BBIYHUCIIATH BEPOSATHOCTH CIIYIaHBIX COOBITHIA;
® HCMOJB30BaTh (POPMYJbl KOMOMHATOPUKH TMPH PEIICHUU TPAKTUUECKUX
3a/1a41 U yIIPaKHECHUN;
® pacrno3HaBaTh F€OMETPUUYECKHE (PUTYPHI, BBHITIOJHITH YEPTEKH MO YCIOBUIO
3a/1a4, OCYLIECTBIIATH MIpeoOpa3oBaHue Guryp;
e pemarbh 3374a4d Ha BBIYUCICHHE TE€OMETPHUYECKUX BEJIMYWH, HPUMEHSSA
U3Yy4YEHHBIE CBOKMCTBA PUTYp U POPMYIIBI;
® BJAJIETh AITOPUTMAMH PEUICHUSI OCHOBHBIX 33]1a4 HA MMOCTPOCHUE.
® BBINOJHATH MPOCTEUIINE TMOCTPOEHUS HA MECTHOCTH, HEOOXOAUMBIE B
peaIbHOM KU3HH.
Obyuarowuecs nonyuam 603MOACHOCHIb HAYYUMBCSL:
®OIIEPUPOBATh TOHATUSAMU  «IIOCJIEIOBATEIBHOCTY, «apUpMeTHIecKas
IPOTPECCUS», «KT€OMETPUYUECKAsi TPOTPECCHY;
epellaTh 3a/1a4M HA ApUPMETHUECKYIO U TEOMETPUUECKYIO TPOrPECCHIO.
®U3BJICKATh, HHTEPIPETUPOBATh MJIECHTUYHOCTHh 3aJad pPa3HbIX THIIOB,
CBSI3BIBAIONIUX TPU BEJTUYUHBI (Ha paboTy, Ha U TPeoOpa3oBbIBATh HH(OPMAIIUIO O
reOMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha YepTexax;
SIIPUMEHATh TeOoMeTpuYeckue (akThl s pemeHus 3a1ad, B T.4.
IPEATOJIAraoINX HECKOJIBKO 1aroB PELICHHUS;
®10Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;
®BJIA/IETh CTAHAAPTHOM KiaccuuKalmei miockux Gpuryp (TpeyroJbHUKOB U
YETHIPEXYTOJIbHUKOB).
®1ICIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp Ui pelIeHHs 3ajad
MPAKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEXKHBIX JUCIUIUIMH.
®HAXOJUTh CpeAHEE apU(PMETHUIECKOE HECKOIBKUX YHUCET;
® BLIYUCIISTH MPOLEHTHI;
®YUTaTh U MCHOJB30BaTh WH(OPMAIUIO, MPEACTABICHHYIO B BUE TaOJIUIIbI,
JuarpaMMbl (CTOJIOYATON WIIM TPYIINOBOH), B rpad)MyecKOM BU/IE;
epeliaTh MpOCTEHIINe KOMOWHATOpPHBIE 3aJayd NepebopoM BO3MOMKHBIX
BapUaHTOB.
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KpuTtepun onieHKH JOCTHKEHHS IVIAHUPYEMBIX Pe3yJibTATOB 10 MATEMaTHKe

JIJIsl OLIEHKHW JOCTHXKEHUSI O0YyJarONUMUCS TIAHUPYEMBIX pPe3yJIbTaTOB TIO
MaTeMaTUKe MPUMEHSETCS] KOMIUIEKCHBIN U YPOBHEBBIN MOIXO/.

KoMrutekcHbIl NOAX0 peanu3yeTcs NOCPEACTBOM:

— OIEHKM TpEX Tpynn pe3ysbTaToOB: MPEAMETHBIX, JIUYHOCTHBIX,
METanpeIMETHBIX (PEryIATUBHBIX, KOMMYHUKATUBHBIX U MO3HABATENbHBIX Y'Y J]);

— WCIIOJB30BAaHUS KOMILJIEKCA OI[EHOYHBIX MPOUEAYp (CTapTOBOM, TEKYIIEH,
TEMaTUYECKOU, pPyOeKHOM, MPOMEKYTOUHON) KaK OCHOBBI JIJII OLEHKH TUHAMUKHU
WHMBUTyAJIbHBIX 00pa30BaTEIbHBIX JTOCTUKEHUHN U 111 UTOTOBOM OLICHKHU;

— COYETaHHUS PA3JIMYHBIX B3aUMOJIOMOJHSIONIMX METOJ0B U (OPM OIEHKH
(CTaHIapTU3UPOBAHHBIX YCTHBIX W MHUCHBMEHHBIX pabOT M MPAKTHUYECKUX padoT;
MPOBEPKH BOCHPUATHS HA CIyX U BOCIPOW3BEICHHUS TEMATHYECKOW U
TEPMUHOJIOTHYECKOH JICKCUKU MO MAaTEMAaTUKE, a TAKXKE JIEKCUKH 110 OpraHu3aluu
y4eOHOM NESITEILHOCTH CO/ICpKaHUs; HAOIIOICHUSI U JIp.).

OueHka JOCTIKEHHUS METampeAMETHBIX PE3yJIbTaTOB OCYIIECTBIISIETCS
aJMUHUCTPAIIMEH IIKOJIBI-MHTEPHATA B paMKaX BHYTPEHHETO MOHUTOPHHTA.

OneHKa TOCTHXKEHUS TUYHOCTHBIX PE3yIbTATOB OCYIIECTBIACTCS KJIACCHBIM
PYKOBOJUTENEM, BOCIIUTATENIEM U YUUTEIIEM-IIPEIMETHUKOM MTPEUMYIIECTBEHHO HA
OCHOBE €)KEHEBHBIX HAOJIONCHUA B XOJE€ Y4YEOHBIX 3aHATUH W BHEYPOUHOU
JEATEIIbHOCTH B paMKaX BHYTPEHHETO MOHUTOPUHTA.

YPOBHEBBIN TOAXOA peATU3yeTcs MOCPEACTBOM (PUKCAUU PA3THUHBIX
YPOBHEM MOCTHXKCHHS TIYXUMH OOYYaIOIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB:
0a30BOro ypOBHS, BBIIIEC 0a30BOTO YPOBHS, HMXKE 0a30Boro ypoBHs. JlocTikeHHE
oOydJaronuMucs 0a30BOr0 ypOBHA TIPEIMETHBIX PE3YJIbTATOB OIPEICIAETCS
JOCTIDKEHUEM  TUIAHUPYEMBIX  PE3yJIbTaTOB, TMPEACTABICHHBIX B  OJIOKax
«BBIMMYCKHUK HAYYUTCS» U CBUIETEIBCTBYET O CIIOCOOHOCTH 00YUaIOIINUXCS PEIIaTh
TUTOBBIC y4e€OHBIC 3a/laud, OTPaOOTaHHBIE CO BCEMH OOYYArOIIMMHCS Ha dTarie
OCBOEHHUS MPOTPAMMBI 10 MAaTEMAaTHUKE.

JlocTxenrne O0OydYarOIIUMUCS YPOBHSI BbIIIE 0a30BOr0  OMpeAessieTcs
JOCTHXKEHUEM  ITUIAHUPYEMBIX  pe3yJIbTaTOB, IMPEACTaBICHHBIX B  OJIOKax
«BBITTYCKHUK MOJTYYUT BO3MOXKHOCTb HAYUUTHCS.

Ouenka npedmemuuwix pe3yibmamos

B cootBerctBuu ¢ TpeboBanusmu GI'OC OOO ocHOBHOM MpeaMET OIIEHKH —
CIIOCOOHOCTh OCYIIECTBIISITh pPELICHUE Y4YeOHO-NO3HABATENbHBIX U y4eOHO-
MPAaKTUYECKUX 33/1a4, OCHOBAHHBIX Ha U3y4a€MOM Marepualie, ¢ UCIOIb30BaHUEM
CIIOCOOOB JICHCTBUM, PEICBAHTHBIX COJCP)KAHUIO y4eOHOTO MpeaMera, B T.U.
METaNpeIMETHBIX  (MO3HABATEIbHBIX,  PETYJISATUBHBIX, KOMMYHUKATHUBHBIX)
JIEUCTBHM, A TAaKXKE€ KOMIIETEHTHOCTEM, PpEJIEBAHTHBIX COOTBETCTBYIOLINM
HaIpaBJIeHUSAM (yHKIIMOHATHLHOW TPAMOTHOCTH.

JI71s1 OLICHKM MPEIMETHBIX PE3yJIbTaTOB UCIOIB3YIOTCS KPUTEPUU: 3HAHUE U
NOHUMAaHUE, NPUMEHEHHUE, (PYHKIIMOHAIBHOCTb.
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OO6001meHHbI KpuTepuid '"3HaHME W TOHUMAaHHe" BKIIOYACT 3HAHUE H
MOHMMAaHUE POJIM M3ydyaeMol oOsiacTh 3HaHUS W (WJIM) BUAA JEATEIBHOCTH B
pa3IUYHBIX KOHTEKCTaX, 3HAHUE U TOHUMAaHUE TEPMHUHOJOTUH, IOHATHA U UIEH, a
TaK)Ke MPOLEAYPHBIX 3HAHUW UITU aJITOPUTMOB.

O06001eHHBIN KpUTEpUl "MpUMeHeHHEe" BKIIOYALT:

- KCIOJBb30BaHHWE M3y4aeMOro Marepuaja MpU pelIeHUH Y4YeOHBIX 3ajad,
pa3IMYAOIIUXCSA  CIIOXKHOCTBIO  MPEAMETHOrO  COAEP)KAHUS,  COYETAHHUEM
YHUBEPCAIbHBIX  MO3HABATEIBHBIX  JEWCTBUH M  OMNEpalHil, CTEIEHbIO
pOpabOTaHHOCTU B y4eOHOM TIPOLIECCE;

- HUCHOJb30BaHUE CHEUMPUUECKUX UId MpeAMETa CIOocOo00B AEHCTBUIA U
BUJIOB JIEATEJIbHOCTU 10 TOJYyYEHHWIO HOBOTO 3HAHHUS, €ro HWHTEepIpeTaluu,
NPUMEHEHUIO U MPE0OPa30BaAHUIO MPU PELICHUH YYEOHBIX 3a/1a4 U (W) poOJieMm,
B TOM YHCIE B XOJ€ MOHMCKOBOM JEATEIBbHOCTH, Y4€OHO-HCCIEA0BATEIbCKON U
y4eOHO-IIPOEKTHOM AESATENbHOCTH.

O0600meHHbI  KpuTepuil "QYHKIMOHAIBHOCTH'" BKIIOYAET OCO3HAHHOE
UCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUN U CIOCOOOB JEHCTBUI MpU pEUICHUH
BHEYUYEOHBIX MPOOJIEM, PA3IUYAIOUINXCS CII0)KHOCTBIO IPEIMETHOIO COJEpKaHUs,
YUTATEIILCKUX YMEHUI, KOHTEKCTA, & TAK)KE COUETAHNEM KOTHUTUBHBIX OIEpaLlUi.

OneHka (QYHKIMOHAIbHOM TI'pPaMOTHOCTUM HANpaBi€Ha Ha BbISBICHUE
CHIOCOOHOCTH O00y4YaroIIMXCsl NPUMEHATh NpPEIMETHbIE 3HAHUS U YMEHHUS BO
BHEYUYEOHOU CUTYaIlNH, B peaTbHOM KU3HU.

OneHka MpeIMETHBIX pPe3yJIbTaTOB OCYIIECTBISETCS € Y4ETOM Y4ueOHO-
MO3HABATEIILHOTO  Pa3BUTHUSA, OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH U
CIIyXOpPE€YEBBIX BO3MOKHOCTEHN C HAPYIIEHUEM CIIyXa 00yYaroInXCsl.

OueHka TpeIMETHBIX PE3yJIbTATOB BEAETCS B XOAE MPOLEIyp TEKYIIEH,
TEMaTUYECKOU, pyOeKHOU, MPOMEKYTOUHON U UTOTOBOM TUATHOCTUKH.

I'paduix AMArHOCTUYECKUX NPOUEAYP IO MATEMATHKE.

Cmapmosas ouaeHocmuka OpraHU3yeTCs B Hayalle KaXA0ro roga oOy4eHus
Ha ypoBHe OOO c 1enbl0 OUEHKH TOTOBHOCTH OOYYAIOMIMXCA K HM3YyYEHHUIO
OTHENbHBIX pa3ienoB MareMaTuku. CTapToBasi KOHTpOJbHas paboTa 110
MaTreMaTuke B O Kjacce NpelyCMaTpUBAET BBISBICHUE YPOBHS JIOCTHMKEHUHN
mIaHupyembix pe3yibTatoB ocBoeHust AOOIT HOO no npenmery «MaremaTukay.

Texywas oOuaenHocmuxa TIPOBOJWUTCS Ha KaXXIOM YPOKE M BBICTYNAeT B
KaueCTBE MPOLIEyPbl OLIEHKH MHAMBUAYAJbHOTO MPOABUKEHUS KaXKIOr0 IIIyXOro
00yu4aroIIerocsi B OCBOEHUH MPOTrpamMMbl IO MaTeMaTHKE.

Texyuiee olieHUBaHUE MOXKET OBITh:

¢(hOpMUPYIOIIUM — MPEJHA3HAUYCHHBIM MJIA TMOAJACPK KA U HaIpaBiICHUS
yCWIMM 00ydYaromuxcs, sl OOydYeHUsS pEIICHHIO Y4YeOHO-TIO3HABATEIBHBIX H
y4eOHO-MTPAKTUUECKUX 3a71a4;

®IMarHOCTUYECKUM, OPUEHTUPOBAHHBIM Ha BBIABIIEHHE M OCO3HAHUE
yUHUTEJIEM U 00YyUYaIOIUMHKCS CYIIECTBYIOMIMX TPOOIEM B OCBOEHUU MPOTPAMMHOIO
Marepuara.
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OOBEKT TEeKyIIEH OLICHKN — TEMAaTUUECKUE MIIAHUPYEMBIE PE3YJIbTATHI, STAIbI
OCBOEHUS KOTOPBIX 3aMKCUPOBAHBI B TEMATUYECKOM INITAHUPOBAHUH.

Jlnis Texymied AMarHOCTUKHM MPUMEHSIIOTCS cleayromme GopMbl U METOMAbI
IPOBEPKU: OMPOCHl B THCHBMEHHOW U YCTHOM (opmax, NpakTUYECKue U
nabopartopHble pabOThl, camMO- M B3aUMOOLIEHKA, pe3yJibTaThl MPOEKTHOU
JEATEIbHOCTH 110 MAaTEMATUKE U .

Temamuueckasn ouacnocmuxa. IIpoBOIUTCS IO OKOHYAHUHU U3YUCHUS KaXKIOM
KPYIIHOM TE€MbI M IPEJCTaBISAET COOOM MpoLENypy OLUEHKHU YPOBHS JOCTHKEHUS
TEMaTHYECKUX IUIAHUPYEMBIX pE3yJibTaTOB II0 MareMartuke. Jlng Tekymen
JUArHOCTUKHU MOTYT OBITh MCIIOJIb30BaHbl KOHTPOJIbHO-U3MEPUTEIIbHBIE MAaTEPUATIBI
KAaK COCTAaBJICHHBIC Y4YHTeEJIeM, TaKk W mpencraBieHHble B YMK. KoHtponbHO-
n3MepuTenpHple Marepuasibl n3 YMK B Buze TeCTOB, IPOBEPOUYHBIX 3aJAHUN U
KOHTPOJIBHBIX pa0OT aJanTUPYIOTCS C YYETOM OCOOEHHOCTEW MO3HABAaTEIbLHOIO U
CIIyXOpE€YEBOT0 Pa3BUTHsI, 0COOBIX 00pa30BaTENIbHBIX NOTPEOHOCTEM C HAPYILLIEHUEM
ciyxa  OOydalIMXcsA:  NpPEeAyCMaTpUBAETCA  HCIOJNb30BAaHUE  3HAKOMOIO
0Oy4aronIMMcsl pe4eBOro MaTepuania, yupoueHue CHHTaKCUYECKNX KOHCTPYKIUH.

TemaTndeckasl OLICHKAa MOKET BECTHUCH KAK B XOJ€ U3YUYEHUS TEMBI, TaK U B
KoHIle €€ ocBoeHHs. OIICHOYHBIE MPOIEAYPHl MOAOMPAIOTCS TaK, YTOOBI OHU
IIPENyCMaTpUBaId BO3MOXHOCTb OLICHKHM JOCTH)KEHHMSI BCEH COBOKYITHOCTH
IUIAHUPYEMBIX PE3YJIbTATOB M KaXKJI0I'0 U3 HUX. Pe3ynbTaThl TEMaTHUECKOW OLIEHKH
SBIIIIOTCS ~ OCHOBAaHMEM JUIsI  KOPPEKIMM Y4eOHOro mpomecca M €ro
VHIUBUy JIA3aLUH.

Pybeosicnas ouaenocmuxa. J|aHHBIA BUJ TUarHOCTUKHU TMPEJCTABISIET CO00M
WHTETPUPOBAHHBIM BapUaHT TEMAaTUYECKOIO KOHTPOJSI U IMPOMEXKYTOUHON
aTTecTalu. PyOesxHble KOHTPOJIbHbIE pa0OThl UMEIOT CTAaTyC YeTBEPTHHIX (3a 1, 2
U 3 yuyeOHbIE YETBEPTH).

B koHie kaxaoi ydeOHOM UeTBEpPTH 0053aTebHO OpPraHU3yeTCs
MOHUTOPUHI, OPHUEHTUPOBAHHBI Ha TMPOBEPKY BOCIPUATHA HA CIyX U
BOCIIPOU3BEJEHUSI TEMAaTUYECKOH M TEPMHUHOJOTUYECKON JIEKCUKH Yy4eOHOMH
JUCHMIUIMHBL, a TaKXKe JIEKCUKU 110 OpTaHu3aluy yuYeOHOM nesTenbHOCTH. JlaHHas
IIPOBEpPKA IJIAHUPYETCA U MPOBOJAUTCA YUYUTEIEM-IPEIMETHUKOM COBMECTHO C
yauTeNIeM-Ae(EKTOI0OTOM (CYpAOIEarOroM),

Ilpomesicymounass ~ ammecmayus  TPEACTABISET COOOW  MpoLEaypy
arrecrauuu ooyyatomuxcs Ha ypoBHe OOO 1o MateMaTHKE U TPOBOAUTCS B KOHIIE
yaebHoro roaa. [IpomexxyTouHas aTTecTanus MPOBOJUTCS Ha OCHOBE Pe3yJIbTaTOB
HAKOILJIEHHOW OLEHKH WU PE3YJIbTATOB BBINOJHEHHUS TEMATHYECKUX MTPOBEPOUYHBIX
pabor.

[IpomexxyTouHast olEeHKa, (UKCUpyIOllas JOCTUXKEHHUE TMPEeIMETHBIX
IUIAaHUPYEMBIX pe3yJbTaToB MO0 MareMatuke U Y'Y /] Ha ypoBHE He HUkeE 0a30BOTO,
SBJIIETCSI OCHOBAHUEM [Tl IEPEBO/Ia O0YYAIOIIETrocs B CISAYIOIIMIA KIlace.

Kputepuii 10CTHKEHUSA/OCBOEHHs Y4YEOHOro Marepuana 3anaércs Kak
BbINoJIHEHHE He MeHee 50% 3amanuil 6a3oBoro ypoBHs wiu noaydenus 50% ot
MaKCHMaJbHOTo 0aJijia 3a BIIOJIHEHUE 3aJaHii 0a30BOTO YPOBHHL.
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Kputepun o1ieHKM TpeaycMaTpUBAIOT TakXe OCOOCHHOCTH PEYEBOTO
pa3BUTHS C HAPYIICHHEM CITyXa OOYYaloIIUXCs, a TaKKe CBOEOOpa3ue pa3BUTHS
NCUXUYECKUX (QYHKIUH (MBIIIICHUS, TAMSITH, BOCTIPUATHS, BOOOpaxkeHus ). O1ieHka
pe3ynbTaTOB OOYYCHHS BBHICTPAMBACTCSA MCXOMAS W3 MOHUMAHUS TOTO, YTO TIIyXOU
0Oy4Jaromuiicss MOr 0CO3HaAaHHO YCBOUTH YUeOHBIN MaTepual.

Haunbonee ontumanpHOM (opMoN NPOBEpPKHM 3HAHMM 110 MaTeMaTHKE
apisgercs Tect (He 6osee 50% ot 00bEMa Bceil KOHTPOIBHOM pabOThl) B COUETAHUU
C THCbMEHHBIMU 3aJaHUSIMU, TPEOYIOIUMH OQOPMIICHUSI Pa3BEPHYTHIX H
apryMEHTUPOBAHHBIX OTBETOB.

Ouenka ycmuvlx omeemog yyawuxcs (C UCHOJIb30BaHUEM KaJbKUPYIOMIEH
KECTOBOU (POPMBI peun )

Ouenka «5» CTaBUTCS B TOM Cllydae, €CJIM y4YalllMiicsl MOKa3bIBa€T BEPHOE
MOHMMAHUE CYIIHOCTH PAacCMaTPUBAEMbIX MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
TEOpHUH, a TaKke MPABUIBLHOE OMPENICICHUE MATEMAaTUYECKUX TEPMUHOB; CTPOUT
OTBET 1O COOCTBEHHOMY IUJIaHy, COIPOBOXKIAET paccka3 COOCTBEHHBIMU
pUMEpPaMH, yMEET MPUMCHATh 3HAHUS B HOBOW CHUTYAIlMH IPH BBIMOJIHECHUH
3aJlaHUl; MOXET YCTAHOBUTH CBSI3b MEXKIY M3yYaeMbIM U pPaHEE H3yUYCHHBIM
MaTeprajioM MO KypCcy MaTeMaTHK{, a TaKkKe C MaTepuajoM, YCBOCHHBIM IPHU
U3YYCHUU JIPYTUX TIPEIMETOB.

Ouenka «4» CTaBUTCS, €CIM OTBET yYEHHMKA YJOBIETBOPSET OCHOBHBIM
TpeOOBAaHUSIM Ha OLICHKY 5, HO J1aH 0€3 UCIT0Ib30BaHUs COOCTBEHHOTO IIJIaHA, HOBBIX
IpUMEPOB, O€3 MPUMEHEHUS 3HAHWI B HOBOW CUTYalluu, 6€3 UCTIOIh30BaHUS CBA3EH
C paHee HM3yYCHHBIM MaTEpPHAIIOM M MaTepUaJIOM, YCBOCHHBIM MPH H3YYEHUU
JPYTUX TPEAMETOB: €CIIU yYalluiics JOMYCTHI OJHY OIIMOKY UM HE 0oJiee BYX
HEJIOYETOB U MOXKET UX UCIPABUTH CAMOCTOSITEILHO WA C HEOOJBIION MOMOIIBIO
YUHUTEIIA.

Ounenka «3» CTaBUTCA, €CIW Y4YalIUHCS MPAaBUIBHO MOHUMAET CYIIHOCTh
paccMaTpUBaEMbIX 3aKOHOMEPHOCTEM, HO B OTBETE UMEIOTCS OTACIbHBIE MPOOEIbI
B YCBOCHHH BOIIPOCOB Kypca MaTeMaTHWKH, HE TPEMATCTBYIOIIHME daTbHEHIIeMY
YCBOEHHUIO BOMPOCOB MPOrPAMMHOTO MaTepHuayia. ¥ MEET MPUMEHSTh MOJyYSHHBIC
3HAHWS TIPY BBITIOJHEHUH MPOCTHIX 3aJIaHui 10 00pasity. Jlomyctui He 6osee o1HOM
rpy0oii OmMOKK M JIBYX HEAOUYETOB, HE OoJjiee OAHOU rpy0oil M OJHON HErpyOoit
omnOku, He Oosee 2-3 HErpyObIX OMMUOOK, OJHON HErpyOod OmMOKH W TPEX
HEJI0YETOB.

Ouenka «2» CTaBUTCS, €CIIM YUAIIHIACSI HE OBJIa/Ie]I OCHOBHBIMU 3HAHUSIMU H
YMEHUSMHU B COOTBETCTBUU C TPEOOBAHUSIMU MPOTPAMMBI U JOIYCTHJI OOJIbIIIE
OIITHOOK M HEJOYETOB, YeEM HEOOXOAUMO JIJISI OIEHKHU «3».

Ouenka «1» cTaBUTCS B TOM Ciydae, €CJIM YYCHUK HE MOKET OTBETUTh HU Ha
OJIUH U3 TTOCTABJICHHBIX BOIIPOCOB.

Quenka KOHMPOILHLIX pabom

Ouenka «5» ctaButcs 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO 0€3 OIMO0K U

HEJI0OUETOB.
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Ouenka «4» craBuTCsS 3a PabOTy, BBIMIOJHCHHYIO IOJTHOCTBIO, HO TIPH
HAJIMYUU B HeW He Ooyiee ogHON TpyOOl M OIHON HErpyOON OLIMOKH M OJHOTO
HesouéTa, He Oosee TpEX HeMOYETOB.

Ouenka «3» CTaBUTCS, €CJIM YUYEHUK MPABUILHO BBITOJHWI HE MeHee 2/3
Bcei paOOThI WM AOIMYCTHI HE Oosiee 0HOM rpy0oit OIIMOKY U ABYX HEJAOUYETOB, HE
OoJiee oiHOM rpyOoi OIIMOKH 1 OJTHOM HETpyOoii omnOKH, He 60Jiee TpeX HeTpyObIxX
omuOOoK, OJJHON HEerpyO0oit OmMOKH U TPEX HETOUYETOB.

Ouenka «2» CTaBUTCS, €CIIU YUCIIO OIIMOOK U HEJOUETOB MPEBBICUIIO HOPMY
JUTSL OLIGHKH 3 WJIM MPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

Ouenka «1» cTaBUTCS, €CIIM YYEHHUK COBCEM HE BBIMOJHUI HU OJHOTO
3aJ1aHHUs.

Ouenka mecmos

«5» — BepHO BbINOJHEHO Oonee 75% 3a1aHuid.

«4» — BEpHO BBINIOJIHEHO 75% 3a0aHU.

«3» — BepHO BbINIOIHEHO 50% 3amaHui.

«2» — BEpHO BBITIOJTHEHO MeHee 50% 3amaHui.

Buowl owmubox

I'pyosie owubku

1. He3nanue omnpejenennii OCHOBHBIX MOHSATHH, TEOPEM, (GOPMYII.

2. HeymeHue BBIIEIATH B OTBETE IJIaBHOE.

3. HeymeHue npuMeHSITh 3HaHUS JIJIs1 BBITTOJIHEHUS 33JJaHUN U OOBSICHEHUS
bu3nUecKkux SBICHUI; OIMMOKH, TOKAa3bIBAIOIINE HEMPABUILHOE TOHMMAaHHUE
CMBICJIA 3aJIaHUS.

4. HeymeHne yuTaTh U CTPOUTH TAOJIHUIIBI M IPUHITAITHATILHBIC CXEMBI

Heepyowie owubru

1. HerounocTtu ¢hopmyIUpOBOK, ONIPEACIICHHI, 3aKOHOB, TEOPEM, BBI3BAHHBIX
HETOJTHOTOW TOHMMAaHUSI OCHOBHBIX MPU3HAKOB OIMPEACIIIeMOro MOHITHs. OOk,
BBI3BaHHBIE HECOOIOICHIEM YCIOBUN TIPOBEICHHS N3MEPEHUH.

2. OmuOKH B YCIOBHBIX 0003HAYEHUSAX, HETOYHOCTH TAOJHI, CXEM.

3. HepanmonanbHbIi BEIOOP X012 BBITIOTHEHUS 3a/1aHUS.

Heoouemui

1. OtnenpHBIC TOTPEITHOCTH B (POPMYITMPOBKE BOMPOCA HIIA OTBETA.

2. HeOpeskHOE BBIMOJHEHHE 3aITUCEH, CXEM.

3. Opdorpadudeckre u MyHKTyaIMOHHBIC OIIHOKH.

IIepeyens nHGOPMALMOHHBIX PeCypPCcOB

JIs yyuresis:
1. OenepanbHas aganTHpoOBaHHas oOpa3oBaTeibHas MporpaMma OCHOBHOI'O
oOmiero oOpa3oBaHus JIsi OOY4YarOIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
310poBbsl (Mpuka3z Munuctepcrsa npocsemeHus PO ot 24.11.2022 Ne 1025).

2. Bunenkun H.A., Marematuka 5 wiacce. [Inmaktuueckue marepuanbl. —M.:
BenTana-I'pad, 2017
3. bynko E.B., Mep3msixk A.I'., Ilononckuii B.b. Maremartuka. 5 kjacc.

Metonnueckoe mocodue. —M.: Benrtana-I"pad, 2018
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4. byuko E.B. Marematuka. 5 knacc. KnaccHas pabota (st yuurens). —M.:
Bentana-I'pad, 2017

3. 3BaBuu JI.M. Anrebpa: nuaakTHYeCKre MaTepualibl i 7 —To Kiacca. — M.:
[Ipocsemenue.

6. Huxonnckas M.A. CoBpeMeHHbIE TTOAXOIbI K 00yUEHHIO MaTeMaTHKE JIETeH ¢
HapyLICHUSIMU cityXa. M.

7. Koxo B.M. Anrebpa: numakTHdyeckue maTepuanabl s 8§ KI. — M.:
[IpocsemieHue.

8. Makapsrue FO.H. Anrebpa: quaaktudeckue Marepuaisl s 9-ro kiacca. -

M.: IIpocseuienue.
9. Hynauneia FO.I1., Kponray3 B.JI. KonTtponbHbie paboTsl 1mo anredpe. 7
Kiacc. — M.: Dk3aMeH.
10. Munmok H.I'., lneikoBa W.C. Pabouas Tterpans. Anredpa 8 kiacc. — M.:
[Ipocsemenne
11. PabGoume mporpamMmsl IO reOMETPUH 00LIE00PA30BATENbHBIX YUPEKICHUM 110
reomerpun. K YBK JI.C. Atanacsna 2011 1.
12.  T'yceB B.A., Mensnuk A.W. Jlugaktuueckue MaTepualibl 0 TEOMETPUH ISt
7 ximacca. — M.: IIpocsenienne
13. T'eomertpus, 7-9: Kuura nis yuutens./ XKoxos B.1. M.: TIpocsemienue, 2003.
14. CD I'eomeTpusi. 7 kiacc.
15. AunteiHoB I1.W. I'eometpus 7 — 9 knaccel. TecTsl: YueOHO- METOIUYECKOE
nocobwue. M.: JIpoda,2000
Cneyuanvnasa rumepamypa.
* Meroarka 00yueHus pyCCKOMY SI3bIKY B IIKOJIE C HapylIeHueMm ciyxa. [lox
penakuueit JI.M. beikoBoii - M.: [IpocBenieHue
* C.A.3pikoB. MeTonuka oOy4eHHs ¢ HapyILIEHUEM ciliyXa JieTel sA3bIKy. M.:
IIpoceemenune
* A.I'.3ukeeB. Pazputne peun yyanuxcs CrenralibHbIX (KOPPEKITMOHHBIX )
oOpa3oBaTenbHbIX yupexacHuil. M.: Akagemus
Jas yyammxes:

e Bunenkun H.., ’KoxoB B.U., UecnokoB A.C. u npyrue Maremaruka: 5-i
Kjacc: 0a30BBIM ypoBeHb: ydeOHHMK: B 2 yactax. U.l.— 3-e wuzganwue,
nepepadboranHoe. — M.: AkmnuoHepHoe oOmecTBo  “U3maTenbcTBO
“IIpocBemenne” 2023r.

e Bunenkun H.A., ’Koxos B.U., UecnokoB A.C. u npyrue Maremaruka: 5-u
KJacc: 0a30BbI ypOBEHb: yueOHUK: B 2 dacTsax. U.2.— 3-e wuzmanue,
nepepadboranHoe. — M.: AkunuoHepHoe ob6mecTBo “U3maTenscTBO
“ITpocsemienne’ 2023r.

e Bunenkun H.A., )KoxoB B.U., UecnokoB A.C. u npyrue Maremaruka: 6-i
Kjacc: 0a30BBIM ypoBeHb: ydeOHHMK: B 2 yactax. U.l.— 3-e wuzmanwue,
nepepaboranHoe. — M.: “Ilpocsemienne” 2023r.
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e Bunenkun H.A., ’KoxoB B.U., UecnokoB A.C. u npyrue Maremaruka: 6-i
Kjacc: 0a30BbIM ypoBeHb: ydeOHUK: B 2 yactax. U.2.— 3-e wuzganwue,
nepepadboranHoe. — M.: “IIpoceemienue” 2023r.

e Aure6pa, 7 knacc (FO. H. Makapsrues, H. I'. Munmiok, K. Y. Hemkos, 1. E.
®deoktucToB) — 15-¢ m3manume, nepepadboranHoe. — M.: “IIpocBemenue”
2023r.

e Aurebpa, 8 kinacc (FO. H. Makapsiues, H. I'. Munniok, K. Y. Hemkos, U. E.
®ceoktucTOB) — 15-¢ m3manue, nepepadoranHoe. — M.: “IIpocBemienue”
2023r.

e Aure6pa, 9 kmacc (FO. H. Makapsrues, H. I'. Munmiok, K. Y. Hemkos, 1. E.
®deokTucToB) — 15-¢ u3ganume, mepepadborannoe. — M.: “IIpocBemienue”
2023r.

e Artanacsn JI.C., byry3zoB B.®., Kagomue C.b. u npyrue I['eomerpus:
VYuebnuk nusa 7-9 kimaccoB 0011€00pa30BaTENbHBIX YUpekKIeHUM, - M.:
[Ipocsemenne, 2023.

e Marematuka. BeposiTHOCTh M cTatucTuka: 7-9 kiaccel: 0a30BbId YPOBEHb,
yueOHuK B ByX yacTsx/ U. P. Beicoukuit, U. B. Smenko ( mox pex. U. B.
Amenko)- M: [Ipocsemenue. 2023r.

HuTepHeT-pecypcesb:

[Hudpossie 00pazoBaTEIbHBIE PECYPCHI

* 1C: Pennietutop. Marematuka (KUM) (CD).

* 1C: Maremaruka. 5-11 knaccel. [Ipaktukym (2 CD).

* Maremartuka: exeHe1elIbHOe YUeOHO-METOJUYECKOE MPUIIOKEHHE K Ta3eTe
«ITepBoe

ceHTa0ps»: http://mat.1september.ru

st obecnedeHus II0JOTBOPHOr0 Y4eOHOT0 MpoIecca MpeInoiaraeTcs
UCIT0JIb30BaHUE MH(GOPMAIIK U MATEPUAJIOB CIIETYIONINX HHTEPHET-PECYPCOB:
* MunucrepctBo oOpazoBanus u Hayku PD. - Pexxum nocrymna :
http://www.mon.gov.ru

» OenepanbHOE rOCYIapCTBEHHOE yupexaeHue «l ocygapCTBEHHbIN
HAyYHOUCCJIEIOBATEIbCKIUI HHCTUTYT MH(DOPMAITMOHHBIX TEXHOJIOTUHN U
TEJICEKOMMYHUKALUINY. - Pexxum

noctyna : http://www.informika.ru

» TectupoBanue on-line: 5-11 knaccel. - Pexxum gocryma :
http://www.kokch.kts.ru/cdo

* [TyreBoauTens «B Mupe HayKu» U1 IIKOJIBHUKOB. - PexuM nocryna :
http://www.uic.ssu.

samara.ru/~nauka

* Merasnnuknonenus Kupumia u Medoaus. - Pexxum noctyna: http://mega.km.ru
Caiit sHnukioneanii. - Pexxum gocryna : http://www.encyclopedia.ru
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