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HosicHUuTeEIbHASA 32N CKA
I{leHHOCTHBIE OPHEHTHUPHI B 00y4eHNH Y4eOHOMY NpPeaMeTy
«Martemartuka» odoyuarwmuxcs ¢ HOJA (Bapuanr 6.2).

Pabouas mporpamma o marematuke s ooydaromuxcst ¢ HOJIA (BapuanT 6.2) Ha ypoBHE
OCHOBHOT'O 0011Iero 00pa3oBaHMs COCTABJICHA C YUETOM TpeOOBaHHIA K pe3yabTatam

OCBOEHUS OCHOBHOI o0pa3oBaTeNpbHONl ~ MpOrpaMMbl,  MPEACTABICHHBIX B
®DenepantbHOM roCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAapTE€ OCHOBHOTO 00I1Iero 00pa3oBaHus
(ITpuxa3z Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBadn MUHHUCTEPCTBOM
tocturinu Poccuiickoit @enepanun 05.07.2021 r., per. Homep — 64101) (nasiee — ®I'OC O00), a
Tak)Ke B COOTBETCTBUU C HANPaBJIECHUSIMU PabOTHI IO POPMHUPOBAHUIO [IEHHOCTHBIX YCTAaHOBOK U
COIMANTbHO-3HAYMMBIX Ka4eCTB JINYHOCTH, yKa3aHHbIMU B [IpuMepHO#l mporpaMme BOCIUTAHUS
(omobpeno pemenuem PYMO ot 02.06.2020 1.).

1.1. HopmaTuBHO-NIPaBOBbIE JOKYMEHTBI

Pabouas nporpamMma mo- Mmatemaruke pazpadorana st ygammxcs 5-9 xkimaccos MAOY COIL
Nel c.AnekcanapoBCKOE HA OCHOBAHUU:

1. ®enepanbuoro 3akoHa "OO0 oOpazoBanun B Poccuiickoit denepamuu" N 273-d3 ot 29
nekabps 2012 rona;

2. ®enepanbHOIO rOCYIapCTBEHHOI'O  00pa30BaTeNbHOIO  CTaHJIApTa  OCHOBHOI'O

obmiero oOpa3oBaHMs, YTBEp)KIEHHOro mpukazoM MuHnpocsemenus Poccuun ot
31.05.2021 Ne 287,

3. ®enepalbHON aJaNTUPOBAHHON OOpPa30BATEIBHONW MPOrpPaMMbl HAuYaIbHOIO OOIIEro
oOpa3oBaHusl Il  OOYyYalOIIMXCA C  OrPAHUYEHHBIMM  BO3MOXHOCTSIMU  3J0POBbS,
yrBepxkaeHHou [Ipukazom Munnpocsemenns Poccun ot 24.11.2022 Ne 1023 ¢ u3mMeHeHusIMH,
YTBEpXKACHHBIMU NIpUKa3oM MuHucrtepcrBa npocseuienust Poccuiickoit ®enepauuu ot 17
utonia 2024 roma Ned495 «O BHeceHMM HM3MEHEHUM B HEKOTOpbIE IpHKa3bl MHHHCTEpCTBa
npocsenienust Poccuiickoit @enepanuu, Kacawomuecs (enepaabHbIX —aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX TPOTPAMM.

Lean u ocodenHocTH U3ydyeHus: npeamera «Maremartuka». 5-9 kiaaccenl

[IpuoputerHbiMu nensiMu oOydeHust Matemaruke B 5—10 kitaccax sIBISIOTCS:

(dopMHUpOBaHUE IIEHTPAJIBHBIX MareMaTH4YeCKHX MOHATUH (YuCllo, BEIUYMHA,
reoMeTpuyeckass (Gurypa, TIepeMeHHas, BEPOATHOCTb, (YHKIHA), 0O0ECIEeUYNBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTeMaTH4ecKoro 00pa3oBaHus 00y4aronuxcs;

noABeIeHHE 00YJAIOIINXCS Ha JJOCTYITHOM I HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTuKd U OKPYXKAloIIero MHpa, MOHMMaHUE MATEeMAaTHKU KaK 4acTH OOIIed KyIbTypbl
YeII0BEYECTBA;

pa3sBUTHE MHTEIUJICKTYaJbHBIX M  TBOPYECKHUX CHOCOOHOCTeH  oOydaromuxcs,
MO3HABATENIFHOW AKTHBHOCTH, WCCIIEAOBATEIbCKIUX YMEHHH, KPUTHYHOCTH MBIIIICHHS,
MHTEpeca K U3yUYEeHUIO MaTeMaTHKH;

dopmupoBanue  (QYHKIMOHATBHOH  MaTeMaTHYecKOH  TIpaMOTHOCTH:  YMEHHS
pacrio3HaBaTh MPOSBICHUS MaTeMaTHMYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX )KU3HEHHBIX CUTYAIHMSIX U TPU U3yYSHHUH JPYTUX YU9eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMYIMpOBaTh MX Ha SI3bIKE MAaTeMaTUKH U CO3/1aBaTh
MaTreMaTU4ecKHe MOJENH, MPUMEHSITh OCBOCHHBIN MaTeMaTHYECKHW ammapar JUisl perIeHus
NPAaKTUKO-OPHEHTUPOBAHHBIX  3aJad, MHTEPIPETUPOBaTb M  OLEHMBAaTh  IOJy4YEHHBIE
pE3yIbTATHI.

OcHOBHBIE JMHHUM COfEpKaHMA Kypca wmareMaruku B 5-10 kmaccax: «Yucna u
BbIUKCIEHUS», «Anredpa» («AnreOpanyeckue BbIpaXEHUS», «YpaBHEHHS U HEPaBEHCTBAY),
«Dynkuuny», «leomerpusi» («leomerpuueckue ¢GUIrypsl W HX CBOMCTBa», «l3mepeHue
reOMETPUUECKUX BEIUYUH»), «BeposTHOCTP M crathcTuUKa». [laHHbIE JUHUM pa3BUBAOTCA
napajieNIbHO, KaKAasi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBUCHMO OJ[HA OT
JIpyroi, a B TECHOM KOHTAaKTe W B3amMojeHcTBUU. Kpome 3TOro, mx OOBEAMHSET JOTHYECKas
COCTaBJISIONIAs, TPAIUIIMOHHO MPUCYIIasi MaTEMaTUKe U MPOHU3BIBAIOIIAs BCE MaTeMaTUYECKHe



Kypchl U copaepkarenbHble auHUU. ChopmynnpoBaHHoe B PenepalbHOM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTe OCHOBHOTO 001IIero 00pa3oBaHus TpeOOBaHNE «YMETh ONIEPUPOBATH
MOHATUSIMU: OTIPEICIICHHE, aKCHOMa, TEOpeMa, TOKa3aTeIbCTBO; YMEHUE PACIIO3HABATh HCTUHHBIC
U JIO)KHBIC BBICKA3bIBAHMUS, NMPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH BBICKAa3bIBAHHS U
OTPHIIAHUS BBICKa3bIBAaHUI» OTHOCUTCS KO BCEM KypcaMm, a (hOpMHPOBAHHE JIOTHYECKUX YMEHHNA
pacripeziernsieTcs o0 BCeM rojiaM 00ydeHHs Ha YpPOBHE OCHOBHOTO 0011ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yIbTaTaM OCBOCHHS
[TpumepHO#t paboveld MPOrpaMMbl, PacIpENeIEHHbIM TI0 ToAaM OOydYeHUS, CTPYKTYpHUPOBAHO
TaKUM 06pa30M, ‘ITO6BI KO BCCM OCHOBHBIM, IPHHIHUIIMAJIBHBIM BOIIpOCaM 06yqafoumec;1
o0panaguch HEOMHOKPATHO, YTOOBI OBJIAJICHUE MAaTEeMaTHUYCCKUMHU TOHSATHSIMH M HABBIKAMHU
OCYILECTBIIOCH ~ MOCTIENOBATEIbHO W MOCTYHAarelbHO, C  COOJIONCHHEM  MPUHIIHIA
NPEEMCTBCHHOCTH, a HOBBIC 3HaHUS BKIIOYAIUCh B OOIIYID CHCTEMY MAaTeMaTHYeCKHX
MPECTaBICHUN O0YJarOIIMXCs, paciiupsss u yroyonsst e€, o0pas3ysl MpOYHbIE MHOXKECTBECHHBIC
CBSI3U.

IpuHuMnbl peaju3anuu NPUMEPHOH AJaITUPOBAHHOI padoyeil MporpaMmmbl

[Ipu peanuzanuu npuHnuna audQepeHIupoBaHHOrO (MHIMBUIYATbHOIO) IMOAXOAa B
oOyuenun Maremaruke ydamuxcs ¢ HO/IA HeoOXonuMo yuuThIBaTh YPOBEHb PAa3BUTHS Y HUX
MaHyaJdbHBIX HABBIKOB. YUWUTEIbh B Iporecce oOydeHHs ONpeaesieT BO3MOXKHOCTU YUYaIIUXCs
BBITOJIHATH MUCbMEHHBIE pabO0ThI, OJIB30BATHCS MATEMAaTHUECKUMU HHCTPYMEHTAMH B IIpoIiecce
MOCTPOEHUS TEOMETPUUECKHUX (GUTYpP U U3MEPUTEIBHBIX oreparuii. Tak ke B rmpoiiecce 00ydeHus
MareMaTuke, yYUTEII0 HEOOXOAWMO YYHTHIBATH YPOBEHb M KAau€CTBO PA3BUTHE YCTHOW pedn
yuamuxcs. [Ipu HegocTaToOuHOM ypOBHE €€ pa3BUTHSI HEOOXOIMMO UCIOIb30BaTh TAKUE METOIbI
TEKyIIETO W MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUHM YdYalIMXcs, KOTOpble OBl OOBEKTUBHO
MOKa3bIBAIM PE3YJABTaTUBHOCTh MX OOydeHHs. BrxitodeHuss oOydaromuxcsi B IMPOEKTHYIO U
y4eOHO-HUCCIIE0BATEIbCKYIO IEATENIbHOCTD, MPOBEACHUST HAOMIONEHUI U SKCIIEPUMEHTOB, B TOM
YHCIIe ¢ UCIIOIb30BaHNEM y4eOHOro JabopaTopHOro 000pynoBaHus, HU(PPOBOTro (3JEKTPOHHOTO)
U TPaIWIMOHHOTO W3MEPEHHUs, BKIIOUas OIpENeIeHNe MECTOHAXOKICHHS, BHUPTYaJbHBIX
naboparopuii, BEIIECTBEHHBIX M BHUPTYaJbHO-HAINIAIHBIX MOJENEH, M KOJIEKUUH OCHOBHBIX
MaTeMaTu4eCKIX 0ObEKTOB.

OOyyaromuecss ¢ JBUTaTeIbHBIMH HApYIIEHUSIMH HCHBITBIBAIOT PsAJl TPYIHOCTEH B
nporiecce OOy4deHHsT MareMaruke. MOTOpHBIE HApYIICHWs OTPAHWYHMBAIOT CIIOCOOHOCTH K
OCBOEHHMIO TMPEAMETHO MPAKTUYECKOM JeATeNbHOCTH. OTO NPUBOJUT K TOMY, YTO
dopmupyronecss 3HAHUST W HABBIKH  SIBJISIIOTCS ~ HETPOYHBIMH,  TIOBEPXHOCTHBIMH,
(parMeHTapHbIMH, HE CBS3aHHBIMU B eIUHYI0 cucteMy. OOHapyXuBalOTCS TPYIHOCTH B
(bopMHPOBaHUY TPOCTPAHCTBEHHBIX U BPEMEHHBIX TIPEICTABICHUH, CUETHBIX OIepaInii, paboTe ¢
TeTpaablo, Yy4eOHUKOM, croco0ax 3amucu HpPUMEpPOB B CTOJIOMK, COOJIONEHUEM
opdorpaduyeckoro pexnma.

Ha ypokax maremaruku, yuyammuecs ¢ HO/IA ucnbIThIBalOT 0cOOEHHBIE TPYAHOCTH HpPU
BBITTOJIHEHWH PHUCYHKOB, YEpTEkKeH, TpapuKoB, TaKk KaK UM TPYIHO OTHOBPEMEHHO IEpXkKaTh
KapaHgalml W JMHEHKY, MO3TOMY UM 00s3aTelbHO TpeOyeTcs IMOMOIIb B3pOCIOro (yduTess,
accuctenTa). O0yuaromemycs ¢ HOJIA OpIBaeT mpolie HakaTueM KJIaBUII BHITIOTHUTH YEPTEXK Ha
KOMIIBIOTEpE, YeM 3TO CJlieNaTh C MOMOINBI0 KapaHjama u JuHeiku. Obyuaromumes ¢ HOJA
JIOCTAaTOYHO TSDKEJIO0 OCBaMBaTh BBOJ MAaTeMAaTHUECKUX CHMBOJIOB, HalpuMep, OOBIKHOBEHHBIX
IpOOeii.

Ecnu y yuamerocs ects HapymeHus: GyHKIUN YK, TO TEOMETPHUECKUIN MaTeprall MOKHO
paccMarpuBarth O030pHO, 3a/1aud, CBS3aHHBIE C IOCTPOCHHMEM, IPOIYCTUTh. BupTryanbHas
naboparopusi 1Mo Maremaruke, Hampumep, Ha rargopme MOUI (POII) maer obydarommmces
BO3MO)KHOCTb BBITOJIHATH MIOCTPOCHUE T€OMETPUIECKUX (PUTYp Ha IUIOCKOCTH U B IPOCTPAHCTBE,
paboTaTh ¢ KOOpPAMHATHOW IIOCKOCTBIO. bojbilioe BHUMaHue HeoOXoauMo oOpariarb Ha



NPAaKTUYECKYIO HANPaBIE€HHOCTh OOYUYEHHsI MaTeMaTHKe, @ UMEHHO: a) U3MEepeHHe IEPUMETPOB U
IUTOIIaeH; 0) BBIYMCINTEIbHBIC HABBIKH, B TOM YHCIIE U C TOMOUIBIO KAIBKYIATOPA.

Opnoli w3 ocobenHoctedt paborel ¢ ydamumucs ¢ HOJIA smBusercs To, 9TO0 UM
HeoOXoauMo OoJbIlle BPEMEHH JJIsl BBIOJHEHUS 3aaHUil, YeM 3J0pPOBBIM OOYy4arommMMcs,
IMMO3TOMY IJII KOHTPOJIA 3HAHUH JIydlI€ HMCIIOJIBb30BAaTh 3ada4 HAa I'OTOBBIX YCPTCIKAX, 3aJla4u, B
KOTOPBIX )K€ HalleyaTaHO YCJIOBHE M Ha4ajo PEIICHHs, a OOy4JaromMMCsl OCTAETCs €ro TOJBKO
3aKOHYUTH WU BBIIIOJHUTH TCCTOBBIC 3aaHUA. Hepeﬂ KOHTPOJIbHBIMU pa6OTaMI/I HGO6XOI[I/IMO
IPOBOIUTH 00OOIIAMONIME YPOKH MO TeMe, Tak Kak y oOywarommuxcs ¢ HOJA ormewarorcs
HEJIOCTaTKM PA3BUTHUSl TaMATH, OCOOCHHO KpaTKoBpeMeHHOH. O0o0maromue ypoKd AaroT
BO3MOXKHOCTh CKOHILIEHTPHPOBaTh BHHMAaHHE HAa OCHOBHBIX YINPAKHEHUSIX, BBEACHHBIX B
KOHTPOJILHYIO padoTy.

XapakTepucTuka 0co0bIX 00pasoBarejbHBIX NOTpedHOCTel o0yuaromuxcs ¢ HOJA

Oco0Obie 00Opa3oBaTeNbHBIE MOTPEOHOCTH y OOYYAIOIIMXCS C HAPYHNICHUSMHU OIOPHO-
JIBUTATEJILHOTO ammapara 3ajaioTcd cHeuu(UKoW JABUraTelbHbIX HApYIIEHUH, a Takxke
cnenn(rukol HapYIICHUS TICHXHYECKOTO Pa3BUTHS, U ONPEACIISIOT 0COOYIO JIOTUKY MOCTPOSHUS
yuebHoro mnpouecca. Hapsay ¢ 3TUM MOXHO BBLAEIMTH OCOOBIE IO CBOEMY XapakTepy
NOTpeOHOCTH B OOYUYEHHH MaTeMaTHKe, CBOMCTBEHHbIE BceM oOydarommmcst ¢ HOJLA:

- HEOOXOIMMO HCIIOJIb30BaHUE CIIELUAIbHBIX METONOB, NPUEMOB U CPEICTB
oOydeHusi (B TOM YHCIe CIEUATN3UPOBAHHBIX KOMIIBIOTEPHBIX M ACCHUCTUBHBIX TEXHOJIOTHH),
00ecCIeunBaoIINX pealn3auulo «OOXONHbIX IyTel» O0OyYeHHs; MCIOJIb30BAaHUE BHUPTYaIbHOU
MareMaTu4eckoi saboparopuu.

- HaIISIHO-ICHCTBEHHBIA,  NPEAMETHO-IPAKTUYECKUHA  XapakTep  OOydeHUs
MareMaTuKe U YIPOLIEHWE CUCTEMbl y4eOHO-IIO3HABATENbHBIX 3aJay, pellaeMbIX B Ipolecce
o0OyueHus;

- crienMaibHOe 00ydeHHEe «IIepeHOCY» CPOPMUPOBAHHBIX MaTeMaTHYeCKUX 3HAHUH
Y YMEHUI B HOBBIE CUTYallUH B3aUMOAECUCTBHS C AEUCTBUTEIBHOCTBIO;

- creluaibHas MOMOIIb B Pa3BUTHM BO3MOXHOCTEH BepOaNbHON U HeBepOaabHOU
KOMMYHHKAIIMN Ha YPOKaX MaTeMaTuKH;

- KOpPPEKLUsS MPOU3HOCUTENBHON CTOPOHBI PEYN; OCBOEHUE YMEHMs MCIOJIb30BaTh
peUb 10 BCEMY CIIEKTPY KOMMYHUKAaTUBHBIX CUTYalHii;

- oOecrieueHne 0co0Oll  NPOCTPAaHCTBEHHOW Y BPEMEHHOM  OpraHu3aluu
o0pa3oBareIbHON CpeIbl;

- MaKCHMaJIbHOE paclIUpeHue o00pa30BaTeIbHOrO IPOCTPAHCTBA — BBIXOJI 34
npezaensl 00pa3oBaTeNIbHOTO YUPEXKICHHUS TPU peIIeHMH MaTeMaTH4YeCKUX 3a/1ad U BBIOJHEHUU
MPOEKTHBIX PaloT.

- UCIIOJIb30BaTh aJlrOpUTMBI JecTBUN mpu pemieHun oOydaromumu ¢ HOJIA
ONpe/IeNICHHBIX TUIIOB MaTeMaTHMYeCKHX 3aJad, B TOM 4YHCJIE€ B IPOIECCE BBITOJHEHUS
CaMOCTOSITENIbHBIX paboT.

MecTto npeamera B y4eOHOM IJIaHE

B cootBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOT0 0011ero 00pa3oBaHMs MaTeMaTHKa SBISETCS 00sS3aTelbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3zoBanus. B 5-10 kiaccax yueOHbli mpeamer «MareMaTrukay TpaJuliMOHHO H3ydaeTcCst
B paMKax CIeAyIOIIMX Y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «Marematukay, B 7—10 kiaccax —
KypcoB «Aunrebpa» u «leomerpusi». Hactosmell mporpamMmoil BBOJUTCS CaMOCTOSTENbHBIN
yueOHBIN Kypc «BeposSTHOCTb U CTaTUCTUKAY.

Temaruueckoe MJIaHUPOBAaHUE YYEOHBIX KYpCOB M PEKOMEHIyeMOE€ paclpeaeieHue
y4eOHOT0 BPEMEHU JUIsl M3YyYEHMs OTAENbHBIX TEM, MPEAJIOKEHHbIE B HACTOSILEH Nporpamme,
HAJI0 paccMaTpuBaTh Kak IMPUMEpPHBIE OPUEHTUPHI B TOMOIb COCTABUTEIIO aBTOPCKON paboueit
IpOrpaMMbl M TPEXJE BCEro y4MUTEN0. ABTOp pabouell mporpaMMbl BIPaBE YBEIMYUTh WIN



YMEHBIIUTh MPEATIOKCHHOE YUCIO YU4eOHBIX YacOB HA TEMY, YTOOBI yIITyOUTHCS B TEMATHKY, B
0oJbIlIel CTETEHN 3aMHTEPECOBABIIYIO O0YUAIOIIUXCS, MIIM HAIIPaBUTh YCUIIMS HA TIPEOI0JIEHUE
3arpyHeHuH. J[omyCcTUMO TakKe JIOKaJIbHOE NEpEepaclpeesieHue U MEePEeCTaHOBKA 3JIEMEHTOB
coJiepKaHus BHYTPH JIaHHOTO KJlacca WM BHYTPHU BCEro Kypca rnpu HeobxonumocTH. Konndectso
MPOBEPOYHBIX PAOOT (TEMAaTHYECKHA M WTOTOBBI KOHTPOJIbh KA4eCTBA YCBOCHHS Y4eOHOTO
Marepuana) U HUX TUN (CaMOCTOSITENbHBIE M KOHTPOJbHBbIE PabOTHI, TECTbl) OCTAIOTCS Ha
YCMOTpPECHHE YUUTENs. TakKe yuYuTeNb BIIPaBe YBEIUYUTh WIIM YMEHBIIIUTh YUCIIO YICOHBIX YacOB,
orBenEHHBIX B [IprmepHoii paboueli nporpamMMe Ha 00001IeHNE, TOBTOPEHHUE, -CHCTEMAaTH3aIUI0
3HaHWKA OOydarommxcs. ENWHCTBEHHBIM, HO MPUHIMIHAIBLHO BAKHBIM KPHUTEPHUEM, SIBIISCTCS
JOCTIKEHUE PE3YJIbTaToB OOyueHUs, yKa3aHHBIX B HACTOSIIEH NMporpaMMme Ha KOHEl[ YpOBHS
OCHOBHOTO 00111eT0 00pa3oBaHHUs.

Conepxxanue yudeOHOro mpeamera «Maremarukay, mpenacrtaBieHHoe B [IpumepHoit
ajgantTupoBaHHON paboueit mporpamme, coorBercTByer DPI'OC OOO, IIpumepHOl OCHOBHOM
00pa30BaTeNbHON MporpaMmMe OCHOBHOTO OOIIEro 0Opa3oBaHuUs ¢ Y4ETOM MPOJIOHTALMU Ha OJUH
rof.

I[lnanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOr0 npeaMera «MareMaTHKa) HA yPOBHE
OCHOBHOT0 00111er0 00pa3oBaHUsA

OcBoenne yuyebHOro mpenmera «MaTemaTuka» JOJDKHO 0OecleduBarh JOCTHXKEHHE Ha
YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs CIEAYIOUIUX JUYHOCTHBIX, METAlPEJAMETHBIX H
MpEeIMETHBIX 00pa30BaTeNIbHBIX PE3YNIbTATOB:

JIN4HOCTHBIE Pe3yIbTAThl

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTpaMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTEPU3YIOTCH:

IlaTrpuoTuyeckoe BoCIUTAHME:

MPOSIBIICHUEM MHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHHEM K JOCTHUKEHUSIM POCCHIUCKMX MATEMATHKOB M POCCHUMCKOU
MaTeMaTH4eCKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKEHUHN B APYTUX HAYKaX U MPUKIIATHBIX
chepax.

I'pazxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEM TpakJIaHWHA W pealu3allid €ro Ipas,
MPEICTaBICHUEM O MAaTEeMaTUYeCKUX OCHOBAaX (DYHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
ABJICHUH, TpPOLEAYp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI U TMp.); TOTOBHOCTBIO K
OOCY)KICHHIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUH
HayKH, 0CO3HAHHEM BaYKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO.

TpynoBoe Bocnuranue:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKHUX 3a7ad MaTeMaTH4eCKOi
HAIpPaBIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTHYeCKOTO 0O0pa30BaHUs Ha MPOTSKEHUU BCE
KU3HH VIS YCIIENTHOW MpodeCCUOHATBFHOMN JACSITEIIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHH;
OCO3HAHHBIM BBIOOPOM H TMOCTPOSHUEM HHIWBHUIYaTbHOM TPACKTOPHUH OOpa3oBaHUS U
KU3HCHHBIX TUTAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K SMOIMOHATBPHOMY M AICTETHYECKOMY BOCTIPHUSITHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyX JICHU; YMEHHUIO BUJIETh MaTEMaTHueCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOTO O3HAHMS:

OpUEHTAINEH B JEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTABICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YelOBEKa, NPUPOIALI H OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKh Kak cdepbl YelIOBEYECKON eATEeIbHOCTH, STanoB €€ pa3BUTHS U
3HAYMMOCTH AJI Pa3BUTHS LIMBUIN3ALUN; OBIAJCHUEM SI3bIKOM MaT€MaTUKU M MaTeMaTH4eCKOM



KYIBTYpOH KaK CpEICTBOM IIO3HAHUS MHpPA; OBJAJEHUEM MPOCTCHIINMHM HaBBIKAMHU
HCCIIE0BATEIILCKOM eI TEIIEHOCTH.

du3nyecKoe BOCHIUTAHHE, (POPMUPOBAHME KYJILTYPHI 310POBbS H 3MOLHOHAJIBHOIO
OJ1aromoJryausi:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYECKHUE 3HAHUS B HWHTEpECax CBOEr0 370POBbS,
BEJICHHS 37I0POBOTO 00pa3a )KM3HHU (310pOBOE MHUTaHHE, COANTaHCUPOBAHHBIA PEXHUM 3aHITUH U
OTAbIXa, perymspHas (u3ndecKas aKTHBHOCTh); C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQICKCHH,
NPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TaKOTO K€ IPpaBa JIPyroro 4eaoBeKa.

JIKOJIOTHYECKOe BOCIINTAHHe:

OpHEHTale Ha MPUMEHEHHE MaTeMaTH4eCKUX 3HAHUH Ul pelIeHus 3a/1ad B 00JIacTH
COXPAaHHOCTH OKpYXAoIllel cpeapl, IUIAHUPOBAaHHUS IIOCTYIKOB M OLIEHKH HMX BO3MOXKHBIX
HOCIIEACTBUM Ul OKPY)KAlOIIe cpezpl; OCO3HAaHHEM INIOOATFHOIO XapaKTepa IKOJOTHYECKHX
npoOieM U MyTel UX peleHus.

JIu4HOCTHBIE pe3yJbTaThbl, oO0ecHeYHBAIONINE ANANTANUIO o0yvamomerocss K
U3MEHSIOIMMCS YCJI0BUSIM COIMAIBLHOM U MPUPOIHOI cpelbl:

TOTOBHOCTBIO K JICHCTBHSAM B YCIIOBHSIX HEONPEACIEHHOCTH, MMOBBIILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIE YMEHHE YUYUTHCS Y JPYTHUX
Jrofed, MpHoOpeTaTh B COBMECTHOW AEATEIBHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIECTEHIINU W3
OTIBITA JAPYTHX;

HEOOXOAMMOCTBIO B ()OPMUPOBAHUH HOBBIX 3HAHHWM, B TOM 4YuCIie (hOPMYIHPOBATH HIICH,
MOHATHS, TUIIOTE3bI 00 0OBEKTaxX W SBICHHUAX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PAa3BHUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYyallM}0 KaK BBI30B, TPEOYyIOUIMH KOHTPMEp, KOPPEKTHPOBATh MPHHUMAEMbIC DEIICHHS |
JeiicTBuUs, GOPMYITHPOBATh U OLIEHUBATh PUCKU M MTOCIIEACTBUS, (OPMUPOBATH OIIBIT.

MertanpeameTHble pe3yabTaThl

MertanpeaMeTHble pe3ylbTaThl 0CBOSHHSI IPOTrpaMMbl yueOHOTO npenMeTa «MareMaThkay
XApaKTEPU3YIOTCS  OBJIAJCHUEM  VHUBEPCANbHOIMU  NOZHAGAMENbHBIMU  OClCBUIMU,
VHUBEPCATIbHOIMU KOMMYHUKAMUGHBIMU OCliCEUAMU U YHUBEPCANbHLIMU PeYIAMUGHbIMU
oeticmeusmu.

1) Ynueepcanvuvie noznasamensmsle oeticmeus obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 00y4aiouuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYICAIOU e2o Mupa,
npUMeHeHUe 102U4eCKUX, UCCIe008amenbCKUX onepayuil, ymMerutl pabomams ¢ uHgopmayueti).

Ba3zoBble Jiornueckue eiicTBUA:

BBISBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MATEMAaTHUYECKHUX OOBEKTOB,
MOHATHH, OTHOIIEHUH MEXAy TOHATHAMH, (OpPMYITHpPOBaTh ONpPEICICHHUs TOHITHIA;
yCTaHABIMBaTh CYHIECTBEHHBIM NpPU3HAK KiacCU(UKAIMM, OCHOBaHMA s O00O0OIIEHUS WU
CPaBHEHHUSI, KpUTEPUU TPOBOJUMOTO aHAJIH3a;

BOCIIPUHUMATh, (HOPMYIMPOBaTh M NMPEOOPa30OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULATENbHbIE, €IMHUYHbBIE, YACTHBIE U 00IINE; YCIOBHBIE;

BBIBIISITh MaTeMaTHUECKHe 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTHBOpEUMs B (hakTax,
NaHHBIX, HAONMIONCHHWAX W  YTBEP)KACHWSX; TpeAyaraTb KPUTCPUH Ui BBISABICHHS
3aKOHOMEPHOCTEU U POTUBOPEUMIA;

JIeTIaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M HHIYKTHBHBIX
YMO3AKIIIOUEHUH, YMO3AKIIFOUEHHU 110 aHAJIOTUY;

pa3dupaTh 10Ka3aTeNbCTBA MaTEMaTUYECKUX YTBEPKACHUH (TIPSMBbIE U OT IPOTUBHOTO),
IPOBOAUTH  CAMOCTOSTEIBHO HECIOKHBIE JIOKa3aTelbCTBA MaTeMaTHYeCKUX  (hakKToB,
BBICTPAWBaTh apPryMEHTANMIO, MPHBOIUTH MPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE PACCYKJICHHS,;

BBIOMpATh CTMOCO0 perieHus: y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpaTh HauOojee MOAXOAALIMA C Y4ETOM CaMOCTOSTENBHO BBIJCICHHBIX



KPUTEPUEB).
Ba3oBrbIe ncciienoBareaLCKUeE AeiicTBHA:

UCIIOJB30BaTh  BONPOCHI  KaK  HMCCIIEJOBATENIbCKUN  MHCTPYMEHT  IIO3HAHMS,
dbopmynupoBaTh BOMNPOCHL, (UKCHpYIOIIME NPOTHUBOpEUHE, MpodIeMy, CaMOCTOSITEIbLHO
yCTaHaBJIMBATh UCKOMOE H JJaHHOE, ()OPMHUPOBATH TUIIOTE3Y, ApT'yMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIH AKCIEPUMEHT,
HEOOJIbIIIOE HCCIIEOBAHUE I10 YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTH4YecKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOIA;

caMOCTOSITeNIbHO  (hOpMyJaHpoBaTh OOOOLIEHHS W  BBIBOABI IO  pe3yibraram
NpOBENEHHOTO HAONIOACHUS, HCCIEOBAaHUS, OICHUBAaTh JIOCTOBEPHOCTh IOJYYEHHBIX
PE3YIBTaTOB, BEIBOJIOB U 000OIICHUI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUIATH MIPEIOIOKEHUS
0 €ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh ¥ M30BITOYHOCTH HHPOPMALIUH, JTAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1auu;

BbIOHpaTh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHbBIX BUJIOB U (POPM IIPE/ICTABICHHUS;

BbIOUpaTh opMy MpeAcTaBieHuss UHPOPMALIUK U WIUTIOCTPUPOBATH pEllaeMble 3a71a4u
CXEMaMH, TharpaMMaMu, HHOH rpadMKoi 1 UX KOMOMHAITUSIMH;

OILICHUBATh HAAEKHOCTh MHGOPMAIMH O KPUTEPUSIM, MPEATOKECHHBIM YUUTEIEM WU
c(OPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

2) VHusepcanvhvie KOMMyHUKamue@Hbwle Oelicmeus obecneuusaom copmuposaHHoCmb
COYUATLHBIX HABBIKOG 00 UAIOUUXCSL.
Oo0menne:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKJI€HUS B COOTBETCTBUU C YCIOBHUSIMH U LIETSIMU
oO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHHsI B YCTHBIX (IIPU HAJTUYUHU
BO3MOXKHOCTH) M NHUCBbMEHHBIX TEKCTaX, J/aBaTh IOSCHEHHMsS IO XOJAy peUIeHMs 3aJlaud,
KOMMEHTHPOBATh IOJIY4YE€HHBIN pe3yibTar;

B X0JIe 00CYXKAEHUs 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYX/1aeMOil TeMbl, IPOOIEMBI,
pelaeMon 3a/1aun, BBICKA3bIBATh UJIEH, HALIEJIEHHBIE HAa ITOMCK PELIECHUS; CONIOCTABIIATH CBOU
CYXJICHHUS C CY)KICHUSMH JIPYTHX YYaCTHHUKOB JlMajora, oOHapyKUBaTh pa3jIudMue U CXOJCTBO
NO3ULIKHI; B KOPPEKTHOH hopme popMynupoBaTh pazHOIIacHs, CBOM BO3paKEHHUS;

NPEACTaBIIATh Pe3ybTaTbl PEUICHUs 3a/aud, SKCIEPUMEHTA, UCCIIEIOBaHUS, MPOEKTa;
CaMOCTOSTEJIHO BBIOMpATh (popMar BBICTYIUIEHUS ¢ YUETOM 3a]a4 MPE3EeHTAllUH, 0COOEHHOCTEH
ayAUTOPUH U UH/IMBUYaIbHBIX BO3MOKHOCTEH.

CotpynHu4ectBo:

MOHMMATh U UCIIOJIb30BaTh MIPEUMYIIIECTBA KOMaHTHOW U MHIMBUIyaIbHOU paOOThI IpU
peleHnH y4eOHBIX MaTeMaTH4eCKHX 3aja4; MPUHHUMATh LeJIb COBMECTHOU IEATEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpenesTh BUAbI padoT, 10roBapuBaThCs,
00CyXJ1aTh MIpoIiecC U pe3yabTar paboThl; 00001IIaTh MHEHUSI HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHUSIMU, MO3TOBBIE
HITYPMBI U JIp.); BBITOJHATH CBOIO YaCTh paObOTHI U KOOPAMHUPOBATh CBOU JACUCTBUS C APYTUMHU
YIeHaMU KOMaHJbl; OLIEHHWBaTh KayeCTBO CBOETo BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSM,
c(OpMyYITUPOBAaHHBIM YYaCTHHUKAMU B3aUMOJICHCTBUSI.

3) Vnusepcanvuvie pecynamuenuie oeticmaus obecneuusarom Gopmuposanue cCMoulC08b1X
VCMAHOBOK U HCUBHEHHBIX HABLIKOE TUUHOCTIU.
Camoopranusanus:

CaMOCTOSITENIFHO COCTaBJATH IIJIaH, AJTOPUTM pEIIeHHs 3anadd (WIM ero 4Yacth),
BBIOMPATh CIIOCOO PEIIeHUsI ¢ YUYETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTHUPOBATH BAPHAHTHI PELICHU ¢ Y4ETOM HOBOM MH(pOpMALIUH.



CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLEcca U pe3yibTara peleHUs
MaTeMaTHU4eCKOM 3aauu;

IIPEIBUIETh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a]a4d, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBHCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTE;

OLICHUBAaTb COOTBETCTBUE PE3yabTara AEATEIbHOCTU IIOCTABICHHOM LIEJIN U YCIOBUSAM,
OOBSICHATD IPUYUHBI JOCTHIKEHUS WM HEJOCTUIKEHUS LIEJIH, HAXOJUTh OLUIMOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

IIpeaMeTHBIE pe3yJIbTAThI

IIpenmerHble pe3yabrarsl ocBoeHUs [IpumepHoil paboueil nmporpamMmbsl IO MaTreMaTHKe
NPEACTaBJICHbI 110 ToJaM OOyuYeHHs B CIEAYIOIIMX paszeniaX MporpaMMbl B pPaMKax OTIEIbHBIX
KypcoB: B 5-6 kiaccax — Kypca «Maremaruka», B 7-10 kiaccax — KypcoB «Aurebpay,
«l'eomerpus», «BeposTHOCTb U CTATUCTHKAY.

Pa3BuTie JIOrMYECKMX IPEACTAaBICHUM W HABBIKOB  JIOTMYECKOTO  MBIIUICHUS
OCYUIECTBIIIETCS Ha MPOTSIKEHUHM BCEX JIET OOyuyeHUss B OCHOBHOM IIKOJIE B paMKax BCeX
Ha3BaHHBIX KypcoB. lIpeamonaraercsi, 4TO BBIMIYCKHMK OCHOBHOM IIKOJBI CMOXET CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKa3bIBAHUN, PACIIO3HABATh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
IIPUBOAMTD NIPUMEPHI U KOHTPIIPUMEDPBI, OBJIAICET IOHATUAMHU: ONPEIEIIEHUE, AKCHOMa, TEOPEMA,
JI0Ka3aTeJIbCTBO — U HAYYUTCS UCII0JIb30BaTh UX IIPU BHIIIOJHEHUH YUEOHBIX U BHEYUYEOHBIX 3a/1a4.

IIpumepHas paGouas nporpamMma y4eoHoro kypca «MaremaTtuka
5-6 xiaaccnl

Ienn u3ydennst yae0HOro Kypca

[IproputeTHbIME LIENAMU O0YUYEHHsI MaTeMaTUKe B 5—6 Kiaccax sBISIFOTCS:

pooJKeHUE (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHMUYECKUX MOHATHHA (YMCIO, BEIMYMHA,
reoMeTpuyeckass (¢Gurypa), 00€CHeUMBAIONIUX TMPEEMCTBEHHOCTh U  TEPCIEKTUBHOCTH
MareMaTu4ecKkoro o0pa3oBaHus 00yJaroIuXCs;

pa3BUTHE  HMHTEJUIEKTYaJIbHBIX W TBOPUECKHX  CIOCOOHOCTEH  OOydarolmxcs,
II03HABATEJIbHOW aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, HHTEPECA K U3YYEHHUIO MaTEMATUKH;

MOJBEICHNE O0ydarolMXCs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTE€MaTHKU U OKPYXKaIOLIEr0 MUPa;

(dbopMupoBaHue (PyHKIMOHATBHOW MaTeMaTuyeCcKol rpaMOTHOCTH: YMEHUS paclio3HaBaTh
MareMaTu4ecKre OOBEKThl B pealbHbIX JKU3HEHHBIX CUTYAIUsX, IPUMEHSATh OCBOCHHBIE YMEHUS
JUISL pellieHus] TPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATh MOJIYUYE€HHBIE PE3YIbTaThl
Y OLIEHUBAaTh X Ha COOTBETCTBUE MPAKTUUECKONW CUTYAIUH.

OcHOBHBIE JIMHUU COZEPXKaHHS Kypca MaTeMaTHKu B 5—6 kiaccax — apudmernyeckas u
reoOMeTpUYECKasi, KOTOPhIE PAa3BUBAIOTCS MapalJIebHO, KaK/asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OIHAKO, HE HE3aBUCHMO OJHA OT APYroil, a B TECHOM KOHTAaKT€ M B3aMMOJCHCTBUH.
Taxoke B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU aaTreOphl U OMUCATETFHOW CTaTUCTUKH.

Nzydenne apupMeTHyeckoro marepuaia HAUMHAETCS CO CHCTEMAaTH3allud U Pa3BUTHS
3HAHUW O HATypaJIbHBIX 4YHWCIAX, TMOJYYEHHBIX B HadajdbHOW IMmkosne. Ilpu sTOM
COBEpIIICHCTBOBAHUE BBIYUCIUTENLHON TEXHUKU WM (POPMHUPOBAHHE HOBBIX TEOPETHUECKHUX
-3HAaHUW COYETAETCS C Pa3BUTHEM BBIYHCIUTEIBLHON KYIBTYPhl, B YAaCTHOCTH C OOyYECHHEM
MPOCTEUIINM TpUEMaM MPUKUIKH U OLEHKHU Pe3ylIbTaToOB BbIYMCICHUH. M3yueHne HaTypanbHbIX
YUCeJ MPOI0JKAETCS B 6 KJTacce 3HAKOMCTBOM C Ha4aJIbHBIMU TTOHSATHSMH TEOPUH JISTUMOCTH.

Jlpyroii KpymHbIii OJOK B COAEp>KaHUM apH(PMETH4ecKol JUHUU — 3TO JIpobu. Hawamo
W3Y4YCHHUS! OOBIKHOBEHHBIX W JECATUYHBIX IpoOEi OTHECEHO K 5 Kiaccy. DTO TEepBbIM 3Tam B
OCBOCHHH APOOEH, KOTa MPOUCXOTUT 3HAKOMCTBO C OCHOBHBIMU UICSIMH, TIOHATUSIMH TeMBI. [Ipu



TOM paccMOTpeHHE OOBIKHOBEHHBIX JpoOel B TOJIHOM 00BEME MPEIIECTBYET H3Y4YEHHUIO
JECSITUYHBIX IPOOEH, 4TO 11eJ1eco00pa3Ho ¢ TOYKH 3PEHUs JOTMKH U3JI0KEHUS YUCIOBOH JIMHUM,
KOTJ]a TpaBWiIa JEHCTBHH C JECATUYHBIMU JIPOOSMHU MOXXKHO OOOCHOBATH YK€ H3BECTHBIMHU
QJITOPUTMaMHU BBINOJIHEHUSI J€HCTBUIM ¢ OOBIKHOBEHHBIMH JPOOSIMU. 3HAKOMCTBO C JI€CATUUHBIMU
IpOOSMHU PaCIIMPUT BO3MOKHOCTH JJIsl IOHUMAHUSI O0Yy4YaIOIIMMUCS MPUKIAJHOTO TPUMEHEHHS
HOBOW 3allUCU IIPU HM3YYEHHH IPYTHUX NPEIMETOB U IPU MPAKTUYECKOM Hcnosb3oBaHnu. K 6
KJIacCy OTHECEH BTOPOIl 3Tall B U3y4eHUH JPOOEH, I1e MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHEHMs M TIpeoOpa3oBaHusi ApoOeil, OCBOCHHWE HOBBIX BBIYHUCIUTENIBHBIX aJTOPUTMOB,
OTTaYMBAHWE TEXHUKHM BBIYMCIEHUH, B TOM YHCJIE 3HAUEHUN BBIPAXKECHUN, COIAEp)KAIIMX U
OOBIKHOBEHHbIC, U JECATHUYHBIE APOOH, YCTAHOBJIEHUE CBSI3€M MEXAy HHMH, PACCMOTPEHUE
npuéMOB pelIeHus 3a1a4d Ha ApoOu. B Havane 6 kiacca MPOMCXOAMT 3HAKOMCTBO C IOHSATHEM
IIPOLICHTA.

Oco0eHHOCTBIO U3YUEHHS TIOJIOKUTEIBHBIX H OTPULIATEIBHBIX YUCEN SBISIETCS TO, YTO OHU
TaKK€ MOTYT PAacCMaTpuBarbCcs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane M3y4eHHUs TEMBbI
«[lonoxurenpHble U OTpULIATENIbHBIE YHMCIIa» BblaenseTcs noarema «llensle uncnay, B paMkax
KOTOPOM 3HAaKOMCTBO C OTPHULIATENIBHBIMM YMCIAMM M JEHCTBUAMU C IIOJIOKUTEIbHBIMU U
OTPULATEIbHBIMU YHUCIIAMU IPOUCXOAUT HA OCHOBE COAEPXKATEIBHOIO MOJX0/a. JTO MO3BOJISET
Ha JJOCTYIIHOM YPOBHE ITI03HAKOMHUTb YYAIUXCS NPAKTUYECKH CO BCEMU OCHOBHBIMU IOHATUAMU
TEMBI, B TOM YHUCJIC W C TMPaBWJIAMH 3HAKOB INPHU BBIMOJHECHHH apU(PMETHUYECKUX ICHCTBHIA.
M3yuyeHue palnoHaIbHBIX YUCE Ha 3TOM HE 3aKOHUHUTCS, a OyleT IpOI0JDKEHO B Kypce anreOpbl
7 Kjlacca, 4yTO CTaHET CJIEAYIOLIUMM IPOXOJOM BCEX NMPUHIMUIHAIBHBIX BONPOCOB, TEM CaMbIM
paszeneHue TPyAHOCTeH objerdaer BOCHpUATHE MaTepuana, a paclpelelieHHe BO BpPEMEHHU
CIOCOOCTBYET MPOYHOCTU MTPUOOPETAEMBIX HABBIKOB.

IIpu oOydyeHuu peleHHI0 TEKCTOBBIX 3ajad B 5—6 Kiaccax MCIOJb3YIOTCA
apumernueckue NpUEMBI pelleHUs. TeKCToBbIe -33Ja4yM, pellaeMble IpU  OTPadOTKe
BBIUMCIIMTEIBHBIX HABBIKOB B 5—06 KilaccaX, pacCCMaTpUBAIOTCS 3a/1a4y CIEAYIOLUINX BUIOB: -3a/1a41
Ha JBW)KEHHE, HA YacTH, HA IMOKYINKH, Ha padOTy U NMPOU3BOIUTEIBHOCTh, HAa MPOLEHTHI, Ha
OTHOILIEHUA U nponopiuu. Kpome Toro, oOydarommuecs: 3HakOMATCS ¢ TPUEMaMU PELIeHUs 3a1a4
nepe0opoM BO3MOKHBIX BAPUAHTOB, yyarcs padoTark ¢ nH(popMaiueil, mpeacTaBleHHol B (hopme
TaOJIHI WM AUArPaAMM.

B IlpumepHoii paboueii mporpamme NnpeaycMoTpeHo (GOpMUPOBAaHUE MPONEAEBTHUECKUX
anreOpanyeckux MpeacTaBIeHUid. BykBa Kak CHMBOJ HEKOTOPOIO YHCIAa B 3aBUCUMOCTH OT
MaTeMaTH4eCKOro KOHTEKCTa BBOJUTCS IOCTENEHHO. byKBEHHass CHMBOJMKA IIMPOKO
UCTIONIB3YETCsl MPEKIe BCEro JUIsl 3alMCH OOLIUX YTBEp:KICHHM M MpeanoxeHud, ¢popmyn, B
YaCTHOCTH JJISl BBIUMCIIEHUSI TEOMETPUUYECKUX BEJIIMYUH, B KAUECTBE «3aMECTUTENIS» YUCIIA.

B xypce «Maremaruka» 5—6 KJ1accOB ITPEICTaBICHA HAIAIHAsl TEOMETPHSI, HAllPaBICHHAS
Ha pPa3BUTHE OOPA3HOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHHUS, H300pa3UTEIbHBIX
YMEHHMH. DTO BaXKHBIA 3Tall B U3yYEHUH I€OMETPHH, KOTOPBIM OCYLIECTBIISIETCS HA HaIsAJHO-
MIPAKTHYECKOM YpPOBHE, OMMPAETCS Ha HAIVISIIHO-00pa3HOE MbIlUIeHHEe oOydaromuxcs. bonbmas
pOJb  OTBOAMTCS IPAKTHUUECKOM JAESTENBbHOCTH, OIBITY, AKCIEPUMEHTY, MOJAEIMPOBAHUIO.
OOyuaromuecs 3HaKOMATCS ¢ T€OMETPUUYECKUMH (PUTrypaMu Ha MJIOCKOCTH U B TPOCTPAHCTBE, C
UX MPOCTEHIIMMH KOHQUTypalusMu, ydarcs M300pa)kaTb UX Ha HEJIMHOBAHHOM M KIIETUaTOM
Oymare, paccMaTpyBarOT UX MPOCTEHIITNE CBOKCTBA. B mpoliecce n3yueHus HarIsIHON TeOMETPUH
3HaHUS, OJy4YeHHbIE 00YYAIOIMMHKCS B HAYaIbHOMH IIKOJIE, CHCTEMAaTU3HPYIOTCS U PACHIMPSIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM ILIaHe
CormacHo y4yeOHOMY MlaHy B 5—0 KjaccaX H3y4aeTcs WHTErPUPOBAaHHBIM MpeaMer
«MareMarrKka», KOTOPBIA BKJIIOUAeT apuMeTHueckuil mMarepuajg U HalIAJHYI0 T'€OMETpHIo, a
TaK)Ke IPOMNEJIEBTUYECKUE CBEICHUS U3 alreOpbl, SJIEMEHTHl JIOTUKM U Hadajla omnucarelbHON
CTaTUCTUKH.
VY4eOHBIN MJIaH HA U3yYCHHE MaTEeMaTHKH B 5—6 Kiaccax OTBOIUT HE MeHee 5 Yy4eOHBIX
YacoB B HEZIEJIO B TEUEHUE KAXKI0TO rojia o0yueHus, Bcero He MmeHee 340 yyeOHBIX 4acoB.



Conepxxanue yueOHOro Kypca (1mo rogam ooyueHus)

S kiace

Hamypanvhuie uucna u uynp

Harypansnoe uucno. Pan marypanbnbix uucen. Yucno 0. M3o00paxeHne HaTypallbHBIX
YHUCeJI TOYKaMHU Ha KOOPJAMHATHOH (YUCIIOBOM) MPSMOIA.

ITo3unmoHHas cucrema cuuciaeHus. PuMckas Hymepanus Kak NpUMEp HENO3ULHOHHOMN
CUCTEMBI cuncieHus. JlecaTnuHas cucreMa CUMCIICHHUS.

CpaBHEHHE HaATypaJbHBIX YMCEN, CPAaBHEHUE HaTypaJbHbIX uuced ¢ HYIEM. CriocoObl
cpaBHeHUs. OKpyITIEHUE HAaTyPAJIbHBIX YHCEIL.

CrnoxeHue HaTypaJbHBIX 4YHCEN; CBOMCTBO HYy/Isl INpU CIOKEHUU. BplunmTaHue Kax
neiicTBre, 00paTHOE CIIOKEHUIO. YMHOXXEHHE HATypaJIbHBIX YMCEN; CBOMCTBA HYIS U €IUHUIIBI
npu yMHOXEHUU. [lenenne kak neiictBue, ooparHoe yMHOKEHUIO. KOMITOHEHTHI AeWCTBUI, CBA3b
mexxny Humu. [IpoBepka pesynbrata apudmernueckoro aerictBusa. l[lepemecTutensHoe u
COUYEeTaTeIbHOE CBOMCTBA
(3aKOHBI) CIOKEHUS U YMHOXKEHUS, paCIpeIeIUTEIbHOE CBOWCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OykB At 0003HAYEHUS HEU3BECTHOTO KOMITOHEHTA M 3allFCH CBOWCTB
apuQMeTUYECKUX JACHCTBUM.

Jlenurenu ¥ KpaTHbIE YMCia, pa3jiokeHue Ha MHOXuUTeNnu. [IpocTeie u cocTaBHbIE YuCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKoM.

CreneHp ¢ HaTypaJbHbIM IIOKa3aTejaeM. 3alluCh YHUCIa B BUJE CYMMBbI pa3psIHbBIX
claraeMblXx.

UucnoBoe BbIpakeHUE. BbIYNMCIIEHHE 3HAYEHUN YHCIOBBIX BBIPAXKCHUM; IOPAIOK
BBINIOJIHEHUSI  JielicTBUM.  Mcmonb30BaHME TIPU  BBIUMCIEHUSAX  MEPEMECTUTENBHOIO U
COUYETaTEIIbHOTO CBOMCTB
(3aKOHOB) CJIOXKEHUSI M YMHOXKEHHMSI, PACHIPEACITUTEIBHOIO CBOMCTBA YMHOXKEHUSI.

/poou

IIpencrasienue o qpodu Kak crocobe 3amucu 4acTd BeMUYUHbl. OOBIKHOBEHHBIE POOH.
[TpaBuiibHBIE M HeMpaBUIIbHBIE IpoOH. CMelIanHas Ipo0b; MpeICTaBlIeHUe CMEIIaHHON IpoOH B
BUJIC HENpPaBUJIbHON JIpoOM M BbIIENEHHE IEeJOW YacTH YWClIa U3 HEMpPaBWIBHOM JpoOu.
N3o6paskenne npobei ToukaMu Ha YUCIIOBOM mpsimoit. OCHOBHOE CBOWCTBO JapoOu. CokpaiieHne
npo6eii. [IpuBenenue n1pobu k HOBoMy 3HamMeHatelno. CpaBHeHUE Ipooeit.

CnoxeHue 1 BblUMTaHUE JIpoOeil. YMHOXeHHe U JenieHue apo0eil; B3auMHO-00paTHbIE
npobu. HaxoxxaeHne 4acTu 1esoro U 1eJIoro 1Mo ero YacTH.

Hecaruunas 3anuck npodei. [Ipeacrasnenne anecaTUYHON ApoOH B BHI€ OOBIKHOBEHHOM.
N300pakeHne OEeCATUYHBIX ApoOel TOYKaMu Ha 4MCIoBOM mpsiMoi. CpaBHEHHE NECATUYHBIX
Tpo0ei.

Apudmerndeckue 1eiCTBUS C 1ECATUUHBIMU 1po0siMU. OKpYITIEeHUE JeCITUYHBIX APOOEH.

Pewenue mexcmoguoix 3adau

Pemenue TeKCTOBBIX 3a1au apupMETHYECKUM crocoOoM. Perenne normveckux 3ajaad.
Pemenue 3aau nmepeGopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb30BaHuEe NpU PEIIEHUHU 3a]a4
TaOIUI] U CXEM.

Pemenue 3anay, cofepxaiinx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYUHBI: CKOPOCTh, BPEMsI,
paccTosiHUe; 1eHa, KOJIWYEeCTBO, CTOMMOCTh. EIMHMIIBI M3MepeHHs: Macchl, 00bEMa, LIEHBI;
paccTosiHUS, BpeMeHH, CKOPOCTH. CBSA3b MEXAY €IMHUILIAMU U3MEPEHUS KaX/10H BEIINYNHBI.

Perienue 0CHOBHBIX 33/1a4 Ha PpOOH.

[IpencraBienue JaHHBIX B BUJIE€ TAOIUL], CTOIOYATHIX JUArpamM.

Hacnaonan ceomempusn

Harnsinuelie npencrasienus o purypax Ha IOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIy4, YToJl,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyI. Yroul. lIpsmMoii, OCTpbIN, Tynoil U pa3BEPHYTHIN

YIJIBI.
JnuHa oTpe3ka, METPUYECKME €IUHULBI JUIMHBL. JIIMHa JIOMaHOW, MepUMeETp



MHOTOYTOJIbHHUKA. VI3MepeHne 1 MoCTPOEHNE YITIOB C TOMOIIbIO TPAHCIIOPTHUPA.

Harsigaele npeacrasienus o Gpurypax Ha IIOCKOCTU: MHOTOYTOJIBHUK; NMPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJIbHUK, O PABEHCTBE (HUTYD.

N300paxkenue ¢puryp, B TOM ymciie Ha kietyaroil Oymare. Iloctpoenne koHpUrypamnuii u3
qacTeil MpsiMOii, OKPYKHOCTH Ha HETMHOBAHHOHM W Kierdyarol Oymare. Vcnonbp3oBaHue CBOWCTB
CTOPOH U YIJIOB IIPSIMOYT'OJIbHUKA, KBaJpaTa.

[Inouranp NpsAMOYroJIbHUKa 1 MHOTOYTOJIbHUKOB, COCTABIEHHBIX U3 MPSAMOYTOJIbHUKOB, B
TOM uucie GUryp, U300paxEHHBIX Ha KiIeTyaroi Oymare. EMUHUIIBI U3MEPEHUs TUIOIAAH.

Harnsigaele  mpencTraBieHHs O — HPOCTPAHCTBEHHBIX — (UTypax:  MPSIMOYTOJIBHBIN
napajenenunes, Ky0, MHOIOrpaHHMKH. J300paxkeHue MpOCTEHIINX MHOIOrPAHHUKOB.
Pa3éprkn kyba u mapamnenenunena. Co3gaHue Mopeneld MHOTOTpaHHHMKOB (M3 Oymarw,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.).

O0BEM MPSIMOYTOJILHOTO Mapajuiesienuiesaa, Kyoa. Enuauis! nsmepenus oobéma.

6 xnacc

Hamypanvnoie uucna

Apudmernueckrue NeMcTBUS ¢ MHOTO3HAYHBIMU HAaTypajbHBIMM 4ucCiIaMu. YucioBble
BBIpAXEHMSI, TIOPSAOK AEUCTBUMN, HCIOJB30BaHUE CKOOOK. Vcmonb30BaHME MPHU BBIUMCICHUSIX
IIEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U YMHOMKEHUS, PaCpeAeInTEIbHOIO
cBoicTBa yMHOKeHUA. OKpYITIEHHE HAaTypaJbHbIX YHCEI.

Jlenutenu M KpaTHble 4MCiIa; HAuOONbIIMN OOIMMHM JHenuTeNnbh M HauMeHbIlee oolliee
KpaTHoe. [leMMocTh CyMMBbI U Tpou3BeieHUs. JleIleHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs 1pOo0Ob, OCHOBHOE CBOMCTBO ApoOH, cokpamieHue apobdeii. CpaBHEHUE H
ynopsaounBanue qpoOeil. Pemenue 3agay Ha HaXOXJ€HUE YacTH OT LIEJIOr0 U LIEJIO0ro Mo ero
yactu. J[poOHOe umcino Kak pe3yasrar aeneHus. [IpencraBieHune NECATUYHOW ApOOH B BUIC
OOBIKHOBEHHOM JpoOM M BO3MOXKHOCTb IPEJCTABICHHUS OOBIKHOBEHHOM Jpobu B BUIE
necATUYHOM. JlecsTuuHble IpoOM M MeTpuyeckas cuctema mep. ApugmeTnueckue JIeHCTBUS U
YHCJIOBbIE BEIPAXKEHUS ¢ OOBIKHOBEHHBIMH U AECATUYHBIMH JPOOSMHU.

OtHomenue. [leneHue B AaHHOM oOTHouleHuHM. Macmtad, nponopuus. Ilpumenenue
IIPONOPLUI IPU PELLICHUH 3a/1a4.

[TonsiTue mpoueHTa. BerunciaeHue npoueHTa OT BEIMYUHBI M BETUUHHBI IO €€ MPOLIEHTY.
BeipakxeHne NMpoLEHTOB JECATUYHBIMHU JApoOsiMu. Perienue 3amad Ha mpoleHTHl. BoipaxeHue
OTHOIIECHHUS BEJIMYMH B MPOLEHTAX.

Honoscumenvnsie u ompuyamenvusle Yucaa

[onoxutenbHble U oTpHULIaTeNbHbIe uKcia. Llenslie uncna. Monyne umciia, reoMmeTpuyeckas
UHTEpHpeTanus MoAyias uucna. M3o0paxkeHue uucesll Ha KOOpAMHATHOW mpsMoil. UucioBble
IIPOMEXKYTKH.

CpaBHeHue uncen. ApugMeTndecke JIeHCTBUS C MOJIOKUTEILHBIMU U OTPHULIATETbHBIMU
YHUCJIaMHU.

[IpsimoyronpHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopanHaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GpUryp Ha KOOpAMHATHOM MIOCKOCTH.

bykeennvie ¢viparncenusn

[Ipumenenue OykB Ui 3alIMCH MareMaTHYeCKHUX BBIpaXKEHUH U npeanoxeHuil. CBoiicTBa
apupMeTHuecKux AeWcTBUI. BykBeHHBIE BBIPaXXEHHUS M YHCIOBBIE MOJICTAaHOBKU. BykBeHHBIE
pPaBEHCTBA, HAX0XK/IEHUE HEU3BECTHOTO KOMITIOHEHTa. PopMyIbl; pOpMyITbl IEpUMeTpa U IO
OpsMOYTOJIbHMKA, KBajJpara, 00bEMa napasuienenumnesia u Kyoa.

Pewenue mexcmoguix 3adau

Pemenue TeKCTOBBIX 3a1au apupMETHYECKUM crocoOoM. PereHne normdeckux 3ajaad.
Pemenue 3aau nepe6bopoM Bcex BOSMOXKHBIX BAPHAHTOB.

Pemenue 3anau, cogepkaiinux 3aBUCMMOCTH, CBA3BIBAIOLINX BEJIMUNHBI: CKOPOCTh, BpEMs,
paccTosiHUE; II€HA, KOJIMYECTBO, CTOMMOCTbH; IPOU3BOAUTENIBHOCTb, BpeMs, O00BbEM palOOTHI.
EnvHuLBI M3MEpEeHMs: Macchl, CTOMMOCTH; PacCTOSHHUS, BPEMEHH, CKOpOCTH. CBA3b MeXay



€IMHHLIAMU U3MEPEHMSI KaKIOW BEITMUUHBI.

Pemenne 3anmad, CBS3aHHBIX C OTHOIIEHUEM, MPONOPLHMOHAIBHOCTBIO BEIUYMH,
NPOIIEHTaMU; pellieHNe OCHOBHBIX 33/1a4 Ha JPOOU U MPOLIEHTHI.

OneHka ¥ IPUKKUJKA, OKPYITICHUE PE3yibTara.

CocraBnenne OyKBEHHBIX BHIPQKEHHH MO YCIOBHIO 3a1a4H.

IIpencraBieHne JaHHBIX C MOMOLIbIO Tabnuu v auarpamm. CrosOuarble JuarpamMbl:
YTEHUE U MOCTpOeHUE. UTEHNE KPYTrOBBIX JUarpaMM.

Haznaonan ceomempusn

Harnsigaeie npencrasieHus o GUrypax Ha IIIOCKOCTH: TOUKaA, MPsiMasi, OTPE30K, JTy4, Yrodl,
JIOMaHasi, MHOI'OYTOJIBHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY’KHOCTD, KPYT.

B3anMHOE pacnosokeHHe IBYyX IIPSAMBIX Ha INIOCKOCTH, INapalICNIbHBIC IPSIMBIE,
NEPIEHIUKYISIPHBIE NpsiMble. V3MepeHue pacCTOsSHMI: MEXIy ABYMS TOYKAaMHU, OT TOYKH IO
IIPSAMOM; JUIMHA MapuIpyTa Ha KBaJpaTHON CETKeE.

W3mepenne U NMOCTPOEHUE YINIOB C MOMOIIBIO TPAaHCIOPTHpA. Buabl TpeyronbHHUKOB:
OCTpPOYTOJIbHBIM, HIPSIMOYIOJbHBIN, TYNOYIOJIbHBIN; PpPaBHOOEAPEHHBIH, pPaBHOCTOPOHHUM.
YeTbIpEXyTroJbHUK, MPUMEPBl YETBIPEXYTOIbHUKOB. 1IpsMOYronbHMK, KBaapaT: MCIOIb30BAHUE
CBOWCTB CTOpOH, YIVIOB, Iuaronasueil. M3o0paxenne reoMmeTpuieckux (Guryp Ha HETMHOBAaHHOMN
Oymare ¢ HCHOJb30BAaHUEM ILMPKYNs, JUHEWKH, YrolbHUKA, TpaHcnoptupa. [loctpoenus Ha
KJIeT4aTon Oymare.

Ilepumerp MHOrOyrosnbHuKa. [loHsATHE TUTOMAAN QUTYPBI; €AMHULIBI U3MEPEHUS TUIOLLA/IH.
[TpubnmxEéHHOE M3MEpPEHHE TUIOMAAN HUTYpP, B TOM YHCIIE Ha KBagpaTHOH ceTke. [IpubmmkénHoe
W3MEPEHME JUIMHBI OKPYKHOCTH, IJIOLIAIA KpyTa.

CumMerpusi: LEHTpalbHasg, oceBas U 3epkaipHas cummerpuu. [locTpoeHue
CUMMETPHYHBIX (QUTyp.

ISEINIENISE IIPEICTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajenenunen, Kyo, mpusMa, IUpamuaa, KOHyc, LWIMHAp, map u chepa. M3o0paxeHue
IPOCTPaHCTBEHHbIX Quryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMJIMHApPAa U KOHYCA.
Co3nanue mMozienel IpoCTpaHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKH, MIACTHIIMHA U JP.).

[Tonstne o00béMa; enuHUIBl U3MepeHHs o0bEMa. OOBEM  MPSAMOYTOJIHLHOTO
napajenenumnena, Kyoa.

IInanupyemble npeaAMeTHbIEC Pe3yJbTaThl 0CBOCHUS IPUMEPHOil padouei
NporpamMmMsl Kypca (1mo roxamM o0y4eHust)
OcBoenne ydye6HOro Kypca «Maremaruka» B 5—6 KilaccaX OCHOBHOM IIKOJIBI JIOJIKHO
o0ecreunBaTh JOCTUKEHNE CIETYIOINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3YIbTaTOB:
S knace
Yucna u éviuucnenus
[ToHuMaTh ¥ MPaBUIIBHO YIIOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATYPAIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JI€CATUYHBIMU APOOSIMHU.
CpaBHUBaTh U yNOPAI0YMBATh HATYpAJIbHBIE YHCIIA, CPABHUBATH B POCTEHUILINX CITydasx
OOBIKHOBEHHBIE IPOOH, IECATUIHBIE POOH.
CoOTHOCUTH TOYKY Ha KOOPAMHATHOHM (YUCIIOBOM) MPSMON C COOTBETCTBYIOIIMM €i
YHCIIOM U M300paxkaTh HaTypaJbHbIE YKCIIa TOYKAMH Ha KOOPJIMHATHOMN (YMCIIOBOI) IPSIMOH.
Brimonuate apudgmerndeckue AeHCTBH ¢ HaTypaIbHBIMH YHCIAMHU, C OOBIKHOBEHHBIMU
JIpOoOSIMH B MPOCTEUIINX CITydasiX.
BbINonHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BBIYUCICHUMN.
OKpyDIsITh HaTypaJIbHbIE YUCIIA.
Pewenue mexcmoswix 3aoau
Pemate  TekcToBble 3amaud  apu(METHUYECKUM CIIOCOOOM H  C  [OMOUIBbIO
OpPTraHU30BaHHOTO KOHEYHOTO epedopa BceX BOZMOMKHBIX BAPUAHTOB.
Pemare 3amaum, copepikalipe 3aBUCHUMOCTH, CBS3BIBAIOINUE BEIWYUHBL CKOPOCTD,
BpeMsl, PACCTOSIHUE; LIEHA, KOJIMYE€CTBO, CTOUMOCTb.



Hcnonb30BaTh KpaTkue 3aucu, CXeMbl, TaOIHIbl, 0003HAYEHUS NIPH PEILICHUH 3a/1a4.

[Tonp30BaTbCSl OCHOBHBIMU €JMHHUIIAMHU U3MEPEHUS: LIEHBI, MACChI; PACCTOSIHUS, BDEMCHH,
CKOPOCTH; BbIpaXKaTh OJIHU €IMHULIbI BEIMUUHBI UEPE3 APYyTHUE.

N3Bnekarb, aHaIM3UPOBATh, OLIEHUBATh UH(OPMALIHIO, IPEICTABICHHYIO B Ta0IuUIE, Ha
CTOJI04aTON AMarpaMMe, MHTEPIPETUPOBATh IPEICTABICHHbIE JaHHbBIE, UCIIOIb30BaTh JAHHbIE
IIPY PELICHUN 3a]ay.

Hacnaonan ceomempusn

[Tonp30BaTbCsl T€OMETPUYECKUMH TIOHATUSAMU: TOYKA, NpsAMasi, OTPE3O0K, JIyd, YIOJl,
MHOT'OYTOJIbHUK, OKPYXHOCTb, KPYT.

[TpuBOIUTH MpUMEPHI OOBEKTOB OKPYXKAIOIIEr0 MHUPA, UMEIOLINX (OPMY H3YHYEHHBIX
TEOMETPUUYECKHUX QUTYD.

Hcnonp30BaTh TEPMHMHOJIOTHMIO, CBS3aHHYIO C yIIAMHU: BEpIIMHA CTOPOHA; C
MHOTIOYTOJIbHUKAMU: yroJl, BEPIINHA, CTOPOHA, IUAaroHalb; C OKPYKHOCTbIO: Painyc, JUaMeTp,
LEHTD.

N300pakarh M3y4eHHBIE T'€OMETpHUYECKHE (PUTYpHl Ha HEIWHOBAHHOW M KIIETYATOM
Oymare C MOMOILBIO HUPKYJS U TMHEHKHU (TIPH HAJTMYUH BO3MOXKHOCTH).

HaxonuTe mJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HU3MEPEHHEM C MOMOIIbIO JIMHEHKH,
CTPOMUTbH OTPE3KHU 3a/laHHON JJIMHBI; CTPOUTh OKPY>KHOCTb 33JJaHHOTO paauyca (Ipu HAJIUYUU
BO3MOYKHOCTH).

Hcnonp30Barh CBOMCTBA CTOPOH M YIVIOB IPSMOYTOJBHUKA, KBajgpara M HX
MOCTPOEHMUS, BBIYMCIECHUS TUIOIIAIU U IEPUMETPA.

Bbruucnate nepuMeTp U IJIOMIAAL KBaJpaTa, IpSIMOYToidbHUKA, (UTYp, COCTABICHHbIX
U3 MPSMOYTOJIbHUKOB, B TOM uucie (puryp, n3o0pak€HHbIX Ha KJIeTyaroil Oymare.

[Tonp30BaTbCsl OCHOBHBIMM METPUYECKUMH E€IMHULAMYU U3MEPEHHUS JUIMHBI, IUIOIAIY;
BbIpaXaTh OJIHU €IMHULIbI BEJTMUMHBI YEPE3 IpYyTHE.

Pacno3naBars napasienenunes, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo
rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHHUS NapaljieNenunena, Kyoa.

Beruucnate 066EM kyOa, mapasuienenumnesa no 3aJlaHHbIM U3MEPEHUsIM, MOJIb30BaThCs
eAMHUIIAMU U3MEPEHUs 00bEMA.

Pemmare HecnokHbIE 3a7a4M HA U3MEPEHUE T€OMETPUUYECKUX BEIMUUH B IIPAKTHUUECKUX
cUTyalusax (Ipv HaJIUYUK BO3MOKHOCTH).

6 xiacc
Yucna u evluucnenus

3HaTh U TOHUMaTh TEPMUHBI, CB3aHHBIE C PA3JIMYHBIMU BUJJAMU YUCEI U CIOCO0aMU UX
3aIUCH, IEPEXOUTH (€CIIU 3TO BO3MOXKHO) OT OAHOM (hOpMBI 3amucH YKcia K Jpyrou.

CpaBHUBaTh U YHOPSAOYMBATEH II€JIbIE YUCIA, OOBIKHOBEHHBIE U JI€CATUYHBIE APOOH,
CPaBHUBATB YHUCJIA OJHOTO U PA3HBIX 3HAKOB.

BbImonHsaTh, coyeTasl yCTHbIE U MUCbMEHHbBIE MPUEMBI, apu(PMETHUECKHE TEHCTBUS C
HaTypaJbHBIMA W IEJIbIMA 4YHCIaMM, OOBIKHOBEHHBIMH M JIECATHYHBIMH JApPOOSIMH,
MTOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMHU YACIIAMH.

BpluncnsaTe 3HaYEHMS YUCIIOBBIX BBIPAXCHUM, BBIINOJHATh INPUKUAKY U OLEHKY
pe3ynbrara BbIUYMCICHHM; BBIMOIHATH MPEOOpa3OBaHUSI YUCIOBBIX BBIPAXKEHUH Ha OCHOBE
CBOWCTB apU(METUUECKUX AECUCTBHIM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOIIMM €M YHCIOM U
n300paXkaTh YKCiIa TOYKAMU Ha KOOPJMHATHOM MPSMON, HAXOIUTh MOJYITb YHCIIA.

COOTHOCHUTB TOYKH B ITPSMOYTOJIBHOM CUCTEME KOOPIUHAT C KOOPANMHATAMH 3TOU TOUKH.

OKpyIJISATH 1IeJIbIe YMCIIa U IeCATUUHBIE APOOH, HAXOUTh MPUOTMKEHUS YUCE].

Yucnoevle u 0yKeeHHblIE BLIPAINICEHU

[ToHumare 1 ynorpeOnaTh TEPMUHBI, CBA3aHHBIEC C 3aIMCHIO CTETIEHU YHCIa, HAXOIUTh
KBaJ[paT U KyO 4uClla, BBIYUCIIATh 3HAUCHHs] YMCIIOBBIX BBIPAKEHHH, COAEPIKAIIUX CTEIICHH.

ITosnb30BaTbCs MPU3HAKAMU JETMMOCTH, PACKIIAAbIBATh HATYPAJIbHBIC YUCIIA HA IIPOCTHIE



MHOKUTEJIN.

[Tonb30BarbCs MacITaboM, COCTABIATh IPONOPIMH U OTHOLIEHUS.

Hcnonb3oBarb OykBBI i OOO3HAUCHHWsST YHMCEN TPU 3alHCH  MaTeMaTHYeCKUX
BBIPa)KEHUH, COCTABIATh OYKBEHHBIE BBIPAKEHHS U (POPMYIIbI, HAXOJUTh 3HaUE€HUs OYKBEHHBIX
BBIPQ)KEHHH, OCYIIECTBIISISI HEOOXOAUMBIE TIOACTAHOBKH U IIPe0Opa30BaHMsL.

HaxonuTe HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoswix 3aoau

Pemars MHOrOIIaroBbIe TEKCTOBBIE 331a41 apU(PMETUYECKUM CIIOCOOOM.

Pemarp 3ajmaum, CBSA3aHHBIE C OTHOLUEHUEM, IPONOPLUOHAIBHOCTHIO BEJIUYMH,
IPOLIEHTaMU; pelliaTh TPY OCHOBHBIE 331a41 Ha JPOOU U MPOLIEHTHI.

Pemarp 3amaun, conepskaliye 3aBUCUMOCTH, CBS3BIBAIOIINME BEIMYMHBI: CKOPOCTb,
BpEMs, PacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb; IPOM3BOAUTEIBHOCTb, BpeMs, 00bEMa
paboThI, UCTIONB3YS apU(PMETHUECKUE NSHCTBUSA, OLICHKY, TPUKHUJIKY; TOJIb30BATHCS €AMHUIIAMH
WU3MEPEHMS COOTBETCTBYIOIINX BEJIMYHUH.

CocraBiiaTh OyKBEHHbBIE BBIPAXKEHHUS 110 YCIOBUIO 3a/1auU.

N3Bnekars nHGOpMaLIUIO, IPECTABICHHYIO B Ta0IUIaX, HA JUHEHHOH, CTOIOYaTON UITH
KpYroBO#l uarpaMMax, MHTEPIPETUPOBATh NPECTABICHHbIE JaHHBIE; UCIIOJIb30BaTh JIaHHBIE
IIPY PELICHUN 3a]ay.

[IpeacraBisiTe HHGOPMALIUIO C TIOMOIIBIO TAOJHII, IMHEHHOHN U CTOIIOYATON AUarpamMM.

Haznaounan zeomempus

[TpuBOIUTH TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIOUINX (OPMY H3YUIEHHBIX
reOMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PAaBHBIX U CUMMETPUYHBIX
uryp.

N300paxkaTh ¢ MOMOILBIO LMPKYIs, JUHEWKH, TPaHCIOPTHpAa Ha HEIMHOBAHHOM M
KJeryaroii Oymare uW3ydeHHbIE IUIOCKHE TeOMeTpHYeckne QUrypsl W KOH(UTYpaIHH,
CUMMETpHUYHBbIE QUTYpHI (IIPH HATTMYUU BO3ZMOXKHOCTH).

[Tonp30BaTbCcsl TE€OMETPUYECKUMH TOHATHUSMU: PABEHCTBO (QUIYp, CHUMMETpUS;
MCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CHMMETPHUH, IEHTP CUMMETPHH.

HaxonuTe BenMUYMHBI YIIIOB M3MEPEHHEM C MOMOIIbIO TPAaHCIOPTUPA, CTPOUTH YIJIBI
3aJJaHHOM BEJIMYMHBI, IOJb30BATHCS MpPU PELICHWH 3ajad TIpagyCHOH Mepol ymioB (Ipu
HaJIMYMU BO3MOKHOCTH); PAclO3HABATh HA YEPTEKaxX OCTPBIN, IPSIMOH, pa3BEPHYTHIN U TYINOM
YIJIBL.

BbluncnsaTe AJIMHY JIOMaHOM, MEPUMETP MHOTOYrOJbHHKA, MOJIb30BATHCS €IMHULIAMU
W3MEPEHMS IUIMHBI, BBIPAXKaTh OAHU €UHHIIBI U3MEPEHHUS JUIMHBI Yepe3 APYyTHE.

Haxonute, ucnomnb3ys 4epTéxHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEKIY JBYMs TOUKaMU,
OT TOYKH 10 IPSMOM, IJIMHY IIyTH Ha KBAJAPaTHON CETKE.

Boruncnate 1miomane (Uryp, COCTaBIEHHBIX M3 HPSIMOYTOJIBHUKOB, HCIIOJIb30BATh
pa3OueHue Ha NPSIMOYTOJIbHUKM, Ha paBHBbIE (DUTYpBI, TOCTpAaUBaHHME 10 HPSIMOYTOJbHUKA;
MOJIb30BaThCsl OCHOBHBIMHM €IMHULIAMU HW3MEpPEHUS IUIOUIa/M; BbIpaXkaTh OJHU €IUHUIIBI
W3MEPEHMS IJIOLAAN YEPE3 IPYTHE.

Pacnio3naBarh Ha MOZENAX U U300pAKEHUAX MUPAMUIY, KOHYC, IMIUHAP, UCIIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILINHA, peOpo, TpaHb, OCHOBaHME, pa3BEPTKA.

N306paxars Ha kierdarol Oymare mpsMOYTOJIbHBIN Mapaenenumnes (IpyU HaIUduu
BO3MOXKHOCTH).

Bbruncnsate 00bEM  IPSMOYrONbHOIO — Mapajulefienunena, Kyda, IOJIb30BaThCs
OCHOBHBIMH €JIMHULIAMH H3MEpEHUs: 00bEMa; BhIpaXaThb OJHH €AMHUIBI U3MepeHHs 00bEMa
4yepes IpyTHe.

Pemarp HECIIOKHBIE 3a/1a4M HA HAXOXAEHUE T€OMETPUUECKUX BEJIMUUH B IPAKTHUECKHUX
CUTYaIHsX.

IIpumepHas padouass nporpaMMa y4e0HOro Kypca «AJjredpa»



7-10 kiaacchbl

Ienn usyyenunst yaeGHOro Kypca

AnreOpa sIBIs€TCSI OHUM M3 ONOPHBIX KYpCOB OCHOBHOM UIKOJIBI: OHa OOecle4uBaeT
U3Y4CHHUE APYIMX IHUCLMIUIMH, KaK €CTECTBEHHOHAy4YHOI'O, TAK MU I'yMaHUTapHOIO LHUKIIOB, €€
OCBOEHHE HE0OXOAMMO Ui IPOJODKEHUsT 00pa30BaHUs U B NOBCEAHEBHOM *u3HU. PazBurue y
oOyyarouuxcs Hay4YHBIX IIpEeACTaBICHUI 0 IIPOUCXOKIECHUH
U CYIIHOCTH anreOpauyecKkux aOCTpakuuil, crnocode OTpaKeHHs -MaTeMaTH4ecKoil Haykon
SBJICHUHA W TPOLECCOB B MPHPOAEC M OOIIECTBE, POJIM MAaTEMAaTHUYECKOrO MOJCITUPOBAHUS B
HAyYyHOM IIO3HAaHUU U B IPAKTUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHPOBO33PEHUS U
KAQueCTB MBIIUICHUS,, HEOOXOMUMBIX ISl aJanTallid B COBPEMEHHOM IM(POBOM OOIIEeCTBE.
N3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM o00ecleunBaeT pPa3BUTHE YMEHHUs HaOIIOnaTh,
CpaBHUBAaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBAaTh CBOM JECWCTBUS M BBIBOABI, (POPMYINPOBATh yTBEPKICHUS.
OcBoeHnue Kypca anredpsl 00ecrnedyuBaeT pa3BUTHE JOTHUECKOTO MBIIIICHUS 00y4YalOMUXCs: OHH
UCTIOJIB3YIOT JAEAYKTUBHBIE M HMHIYKTUBHBIE pac-Cy)KICHMs, 00O0OIIEeHHE M KOHKPETH3alHIO,
a0cTtparupoBanue u aHaimorutro. OOyueHue anredpe MpearnojaraeT 3HAYUTEIbHBIA O00BEM
CaMOCTOATENIBHOW JeSITEIbHOCTH O0y4aroIuxcs, MO3TOMY CaMOCTOSATENIBHOE pelleHHe 3ajay
€CTECTBEHHBIM 00Pa30M SIBIISIETCS pealTu3aliell JesiTeIbHOCTHOTO PHHIIUATIA O0yYSHHS.

B cTpykType nporpammsl yueOHOro Kypca «Asredpa» 0CHOBHOM LIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COZEpKaTeIbHO-METOANYECKHE JTUHUU: «Hucia U BBIUMCICHUSY; «Anredpanyeckue
BBIPAXKCHUS»; «YpaBHEHUS M HepaBeHCTBa»; «DyHkuum». Kaxnasg u3 3THUX conepKareiabHO-
METOJINYECKUX JIMHUM PAa3BUBACTCS HA NPOTSKEHUHU TPEX JIET U3YYEHMs Kypca, €CTECTBEHHBIM
0o0pa3oM meperuieTasich U B3aUMOJEHCTBYS C APYIMMM €ro JIMHUSAMH. B Xone u3yueHus Kypca
00y4aronMmMcsl IPUXOJUTCS JJOTHYECKH PacCyK/1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3U ¢ 3TUM 11e7eco00pa3HoO BKIIOUUTH B MPOTrPaMMy HEKOTOPHIE OCHOBBI JIOTUKH,
IIPOHU3BIBAIOLINE BCE OCHOBHBIEC pa3fiesibl MaTeMaTHUeCcKOro o0pa3oBaHMsI U CIIOCOOCTBYIOLINE
OBJIA/ICHUIO O00YYarOIMMUCS OCHOB YHUBEPCAJIbHOIO MareMaTu4yecKoro si3bika. Takum obpazom,
MOKHO YTBEp)KJlaTh, YTO COJAEPKAaTEIbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca «Amnredpa»
ABJISIETCS] €70 NHTEIPUPOBAHHBIN XapaKTep.

Conepxxanne nuHuUM «Yucna W BBIYMCIEHUS» CIY)KUT OCHOBOM Ui JajibHEHIIEro
U3y4eHHUs MaTeMaTHKH, CHOCOOCTBYET Pa3BUTUIO y OOyYaroIIMXCs JIOTMUECKOTO MBIIIJICHHUS,
(GOpMUPOBAaHUIO YMEHHUS MOJb30BaThCs aJrOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOIUMBIX Ul MOBCEIHEBHOH >XKM3HU. Pa3BUTHE MOHATHS O YMCIIEe B OCHOBHOM
IIKOJIE CBS3aHO C palMOHAJbHBIMU M HPPALUOHAIBHBIMM YHUCIaMHU, (OPMUPOBAHUEM
IIPEJCTABICHUN O JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOEHUS YMCIOBOW JINHUM OTHECEHO K
cTaplieMy 3BeHy 00I1ero oopa3zoBaHusl.

ConepxaHue JIByX anredOpanyeckux JUHHA — «AJredpanyeckue BBIPRKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00OYUAIOIIUXCA MAaTEMATHYECKOTO
anrmapara, HeoOXOJMMOro JUIsl peIIeHus 3a7a4 MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPaKTHKO-
OpUEHTUPOBAaHHBIX 3a/ad. B OCHOBHOI wIKONe y4eOHBI Marepuan TPYNIUPYETCs BOKPYT
paLMOHANBHBIX BBIpAXKEHUHA. AnreOpa JEMOHCTPUPYET 3HAYEHHE MAaTEeMaTHKU KaK S3bIKa JUIs
MIOCTPOECHMS] MATEMATUYECKUX MOJIEIEH, ONMCAaHUs MPOLIECCOB U SBJICHUN pealbHOro Mupa. B
3aa4 00ydeHus anreOpe BXOAAT TakXKe JajbHENIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIJICHUS,
HE0OXOJMMOTO, B YAaCTHOCTH, JAJIi OCBOEGHMs Kypca HMHGOpPMAaTUKH, W OBJAJE€HHE HaBbIKaMU
JIeTyKTUBHBIX paccyxaeHuid. [IpeodpazoBaHrne CUMBOJIBHBIX (hOPM BHOCUT CBOM crieli(hUIeCcKHii
BKJIaJ] B pa3BUTHE BOOOpaKE€HUs, CIIOCOOHOCTEN K MareMaTHue€CKOMY TBOPUECTBY.

ConepxaHue  (QYHKIMOHAIBHO-TpaQUYECKOM JMHAM  HALEJIeHO Ha  IOJyuyeHHe
00yJarOIMMUCS 3HAHUHN 0 QYHKIMIX KaK BaXKHEHUIIIEH MaTeMaTHIeCKOM MOICIH JIJIsl OTIMCAHUS 1
UCCIIEIOBaHUS pa3HO-00pa3HbIX MPOLECCOB U ABICHUN B Ipupose u obmiectse. M3yuenue storo
Marepuana CIOCOOCTBYET Ppa3BUTHIO Yy OOYYalOIIUXCS YMEHHUsS HCIOJNb30BaTh pa3IMyuHbIE
BBIpa3UTENbHBIE CPE/ICTBA SI3bIKA MAaTeMaTWKH — CIIOBECHbIE, CUMBOJMYECKUE, rpadudeckue,



BHOCHT BKJIaJl B JOPMUPOBAHHE MIPECTABICHUN O POJIM MAaTEMaTHKH B Pa3BUTHU LIUBUIIN3ALUH U
KYJIBTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
CornacHo yuebHoMmy 1utany B 7-10 kmaccax wu3ydaercsi yueOHBIM Kypc «Amredpay,
KOTOPBIM BKJIIOYAET CIIEAYIOUIME OCHOBHBIE pa3fielibl coluepikaHus: «YUucna v BBIYUCICHHS»,
«Anre0panyecKue BRIpAKEHUN», « YPABHEHUS U HEPABEHCTBAY, «DYHKITUN Y.
YueOHbIi TUTaH HA U3ydeHue anreopsl B 7—10 kmaccax OTBOIUT HE MeHee 3 y4eOHBIX YaCOB
B HEJICIIO B TEUCHUE KAXKIOTO roa 00yueHus:, o0muii 00beM JacoB - He MeHee 408.

Conep:xkanne yueOHOro Kypca (1o rogam ooy4eHus)

7 knace

Yucna u éviuucnenus

PanuoHaabHBIE YHCIIA

JlpoOu OOBIKHOBEHHBIE M ACCATUYHBIC, TEPEXOA OT OAHOW (HOpMBI 3ammch Ipoder K
apyroii. IlonsTre panuoHanbHOrO 4MCia, 3alMCh, CPABHEHUE, YIIOPSIOUYNBAHNE PALIMOHAJIBHBIX
yrcen. ApudmMernueckue ASWCTBUS C palMOHATBFHBIMU YncCiIaMu. Perenue 3amad u3 peaabHOH
IPAaKTUKU Ha 4acTH, Ha IPOOH.

CreneHb ¢ HaTypajbHBIM I10Ka3aTeJeM: OIpEJesIEHUE, NMPeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIIPE/IEIIECHUs, 3aUCh OOJBIINX YUCEI.

[IpoueHTsl, 3anuch NPOLEHTOB B BUAE IpoOU U ApoOU B BHJIE€ IPOLIEHTOB. Tpy OCHOBHbIE
3aJlauy Ha IPOLICHTBHI, PEIICHUE 3a7a4 U3 PeaJIbHON ITPAKTUKHU.

[IpumeHeHne MpU3HAKOB JEIIMMOCTH, Pa3I0KEHHE HA MHOXHUTENIN HaTypalbHbIX YHCENl.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHasi MPONOPLUOHATBHOCTH.

Anzedpauueckue sviparxcenus

IlepeMenHble, YNMCIOBOE 3HAUEHHME BBIPDAKEHHS C NEPEMEHHOH. JlomycTHMBblE 3HAYEHHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIy BeIMUYMHAMU B BUJie GopMyIibl. Beruncienus
1o ¢popMynam.

[IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PaBHbIE BBIPAKEHMS, MpaBUIIA
npeoOpa3oBaHKsl CyMM U MPOM3BEICHUI, MMPaBUIa PACKPBITHS CKOOOK M NMPHUBEAEHHS MOJOOHBIX
CJIaracMaIX.

CBoJiCTBa CTENEHU C HaTYpaJIbHBIM I10Ka3aTEIEM.

OpnHousnens! 1 MHOrowieHbl. CteneHnb MHOrowieHa. CiokeHne, BBIMUTaHUE, YMHOKEHUE
MHOTowIeHOB. DOpMysbl COKPAIEHHOTO YMHOMKEHUS: KBaJApaT CyMMBl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJApaToB. Pa3inokeHrne MHOTOWICHOB HA MHOKUTENH.

Ypagnenua

VYpaBHeHME, KOpEHb YpaBHEHMUsI, ITpaBuiia peoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIIO KOPHEH JMHEHHOTO ypaBHEHMS,
pellleHue JIMHEHWHBIX ypaBHeHUH. COCTaBlI€HHE YPAaBHEHMM IO YCJIOBHIO 3ajadd. PemieHue
TEKCTOBBIX 33a4 C [IOMOIIIbI YPaBHEHU.

JIuHeitHOE ypaBHEHHUE C JIByMsl NEPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTUHEWHBIX
ypaBHEHUW C JABYMS TEpeMEHHBIMH. PerieHue cucteM ypaBHEHHH CIIOCOOOM TOJCTaHOBKH.
[TprMmepsl peleHns: TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPAaBHEHHM.

Koopounamut u zpagpuxu. @ynkyuu

Koopannara Touku Ha mnpsMoi. UucinoBble NpOMEXYTKU. PaccTosHue Mexny AByms
TOYKAMH KOOPJMHATHOMN MPSMOU.

[IpssmoyronbHas cuctema koopauHar, ocu Ox u Oy. AOciucca U OpJUHATa TOYKU Ha
KoOpAMHAaTHOM MiockocTu. [Ipumepsl rpadukoB, 3amaHHbIX (opMyrnamu. UYreHue rpapukoB
pEAJIbHBIX 3aBUCUMOCTEH.

[Tonsitue pynkmmu. [paduk dpyakiuu. Coiictea pynkiumid. Jlunerinas Gpyakuus, e€ rpaduk.
I'padux dpynkuum y = x| I'padmyeckoe pemieHre TMHEHHBIX YpPaBHEHHH U CHCTEM JIMHEHHBIX



YpaBHEHUM.

8 knace

Yucna u éviuucnenus

KBagparubiii kopeHbp u3 uucina. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuyHble
npUOIVKEHUST UPPalMOHANBHBIX uncen. CBoicTBa apupMETHYECKUX KBAJPATHBIX KOPHEH M nX
IPUMEHEHHE K IpeoOpa30oBaHUIO0 YHCIIOBBIX BBIPAKEHMH W BbIYUCICHUSM. JlelHCTBUTENbHBIE
YUCIIA.

Crenens ¢ nensIM nokasareneM 1 €€ cBoiicTBa. CTaHIapTHas 3aluCh YHACTA.

Anzebpauueckue ¢vipasicenus

KBazparHblil TpEXUIIEH; pa3IOKEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOKMCTBO anreOpanyeckoit apobu. CroxeHue,
BbIUUTAHUE, YMHOKCHHE, JIeJIeHUe anreOpandeckux ApoOel. PanmoHanbHbIE BBIpaXKEHUS U MX
peoOpa3oBaHueE.

Ypasenenua u nepasencmea

KBanparnoe ypaBHeHue, Qopmyna KOpPHEH KBagparHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHMIi, CBOIAIIMXCS K JHHEHHBIM M KBaaparHbIM. [Ipocreiimme apoOHO-
paLMOHAIBHBIE YPaBHEHHUS.

I'padmueckas nHTEpHpeTalysl ypaBHEHUI ¢ IBYMs MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUU C ABYMs IEPEMEHHBIMU. [ [prMephI pelieHus CHCTEM HEIMHENHBIX YPAaBHEHHUU C JIBYMsI
IIEPEMEHHBIMH.

Pemenre TekCcTOBBIX 3a/1a4 alireOpanyeckuM crocooom.

YucnoBele HepaBeHCTBA M UX cBoHcTBa. HepaBeHCTBO ¢ OIHOM IEPEMEHHOM.
PaBHOCuIbHOCTE HepaBeHCTB. JIMHeEWHbIE HepaBeHCTBa C OAHON mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

Dyukyuu

ITonsarue ¢pynkumun. O6macTh onpenesieHus] 1 MHOXKECTBO 3HaueHUN QyHKIMH. CrocoObl
3a1aHus QYHKIIUH.

I'paduk ¢ynxmuu. YUrtenue cpoiicTB QyHkiuu mno eé€ rpacpuky. IIpumepsl rpaduxos
(GyHKIMIA, OTpakaroIIKUX peaibHblE IPOLECCHI.

@DyHKIUM, ONMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPIHOHANBHBIE 3aBUCUMOCTH, MX
rpapuku. Oynkiuu OyHkmun y = x%, ¥ = X5, y = /X, V = ‘x| I'paduueckoe perieHue
YPaBHEHUU U CUCTEM YpaBHEHUM.

9 kJacc

Yucna u eviuucnenus

JeiicTBUTEILHBIC YHCJIA

ParnmonanbHble yncia, UppallMoOHaIbHbIE YKCIIa, KOHEUYHbIE M OECKOHEUHbIE JIeCATHUHBIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YMCEN; JAEWCTBUTENbHBbIE YHCIa Kak OECKOHEUHbIE
JeCSITUYHBIE poOu. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXK/1Y MHOKECTBOM JIEHCTBUTEIBHBIX
yucenl U KOOPIANHATHOM MPSMOM.

CpaBHeHUE NEWCTBUTENBHBIX YHCEN, apupMeTHdecKre ACUCTBHUS C JeHCTBUTEIbHBIMU
YUCIIaMHU.

N3mepenusi, npudankeHus, OLEHKH

Pa3meprl 00bEKTOB OKPYXKAIOIIETO MUPA, JJTUTEIBHOCTD IIPOLIECCOB B OKPYKAIOILIEM MUDE.

[Tpubnux€HHOE 3HAYEHHWE BEIMYMHBI, TOUYHOCTh NpHUOMMKeHHs. OKpyIJIeHHE YHCEl.
IIpukuaka v OLieHKa pe3yJIbTaToOB BBIYUCIICHUN.

Ypasnenua u nepasencmea

YpaBHeHusI ¢ 0OAHOM NepeMEeHHOM

JInneiiHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOIAIUXCS K JINHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHMiE, CBONSIIMXCS K  KBaJpPaTHBIM.
bukBanparnoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHMM TPETbed U YETBEPTOM CTEICHEU
Pa3JIOKCHUEM Ha MHOXKHUTEIIH.

Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHHH.



Perienue TeKCTOBBIX 33/1a4 areOpandeckKuM METOIOM.

CucreMbl ypaBHeHH

VYpaBHeHHE ¢ OBYMS IEPEMEHHBIMH U €ro rpaduk. PemeHune cucreM ABYX JTMHEWHBIX
YPaBHEHHH € [ByMs IlepeMEHHbIMU. PemieHue cucreM IByX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHEWHOE, a JIpyroe — BTOpoil cTeneHu. ['paduyueckas MHTEpIIpETAlUs CUCTEMbl YpaBHEHUH C
JByMsI IEPEMEHHBIMHU.

Pemmenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoooM.

HepaBencrBa

UucoBble HEPABEHCTBA U UX CBOWCTBA.

Penienne nMHEWHBIX HEPABEHCTB C OIHOW MepeMeHHOW. PellleHne cucteMm JMHEHHBIX
HEpaBEHCTB C OAHOW mnepemeHHOH. KBangparHele HepaBeHCTBa. |'paduueckass mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMECHHBIMHU.

Dyukyuu

KBagparuunast ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapaboma, koopauHaThl BEPILUHBI
napaboJbl, 0Ch CHMMETPHUH TTapadoIIblL.

I'paduku GyHKIMIA: y = kx, y =kx + b, y =X,
y = \x, v =|x| uux ceoiicrsa.

Yucnoevle nocnedosamenbHocmu

OnpenesieHue U cNOcoObI 3aIaHUST YMCJIOBBIX MOCJI€I0BATEILHOCTEN

[ToHsiTHe YMCIOBOM MOCIIEN0BAaTEILHOCTH. 3aJaHUE MTOCIIE0BATEIbHOCTU PEKYPPEHTHON
dbopmynoit u GopmyIoii n-ro uiaeHa.

Apudmernyeckass U reOMeTpUYecKas MPOrpeccun

Apudmernueckas U reoMmerpuyeckas mporpeccuu. @Dopmynbl  n-ro  4jeHa
apupMeTUUECKON U TEOMETPUYECKON IPOrPeCcCuii, CyMMbI IIEPBBIX /1 YIECHOB.

N300pakeHre 4jaeHOB apu(METHUECKOH M IeOMETPHUECKOM MpOrpeccuil TOUYKaMHu Ha
KOOPJIMHATHOM MJIOCKOCTHU. JINHENHBIN 1 AKCTIOHEHIIMANbHBIN pOCT. CII0KHBIE TPOLIEHTHI.

10 xiacc

Yucna u éviuucnenus

IToBTOpEeHMEe MaTepuaa Kypca MaTeMaTHuKH, ajaredpnl 5-9 kiaaccos. IloaroroBka k
OorouI'B2

JeicTBUTEILHBIE YHCJIA

PanmonanpHble yncna, UppalMoHaIbHbIE YMCIIA, KOHEYHbIE U OECKOHEUHbIE JECATUYHbIC
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN; JIeHCTBUTENbHbIE 4YHCIAa KaK OECKOHEYHbIe
JeCATUYHbIE TpoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXK/1y MHOKECTBOM JI€HCTBUTENBHBIX
YKCeNl U KOOPAUHATHOU MPSMOM.

CpaBHeHHE IEHCTBUTENBHBIX 4uCeN, apu(MeTHUYecCKue NEHCTBUS C JEHCTBUTEIbHBIMU
qHCIIaMHU.

HN3mepenusi, npudInKeHUs, OEHKH

PazmMepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JUTUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpuOmmxk€HHOe 3HAYEHHWE BEIWYHMHBI, TOYHOCTb NpuOImxkeHus. OKpyIIeHHe dYHced.
ITpukHKa 1 OLIEHKA PE3yabTaTOB BBIYMCICHUH.

Ypasnenua u nepasencmea

YpaBHeHud ¢ OJHOM NepeMEeHHOM

JIuneiiHoe ypaBHeHMe. PemeHne ypaBHEHUH, CBOIAIINXCS K TMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHMi, CBOAAIIMXCA K  KBaJpaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHus ypaBHEHHH TpPEThed M YETBEPTOM CTENEHEN
Pa3I0KEHUEM Ha MHOXKUTEIIN.

Pemenne npoO6HO-paliOHAIBHBIX YPaBHEHUH.

Perienue TeKCTOBBIX 3a/1a4 anreOpandeckKuM METOAOM.

CucreMbl ypaBHeHH

VYpaBHeHHE ¢ OBYMS NEpEMEHHBIMH U €ro rpaduk. PemieHue cucreM ABYX JTHMHEWHBIX
YPaBHEHHH C [ByMs IIepeMEHHBIMH. PenieHue cucTeM IBYX ypaBHEHUH, OJHO M3 KOTOPBIX



JUHEWHOe, a JIpyroe — BTOpoil cteneHu. ['paduueckas MHTEPIIpETALUs CUCTEMbl YPAaBHEHH C
JIByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOoM.

HepaBencrBa

UucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemieHue cuctem JIMHEMHBIX
HEpaBEHCTB C OAHOW mnepeMeHHOH. KBangparnele HepaBeHcTBa. [padumueckas uMHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

Dyukyuu

KBanparnunas ¢yuknus, e€ rpaduk u cpoiictBa. [lapaboma, koopAMHATHI BEpPUIMHBI
1apaboJibl, 0Cb CHMMETPUU IapadoJIbl.

Ipapuku  dysxkmmit: y = kx, y = kx + b, y = ax* + bx + g

K .
y=xy =/x ,y= ~ M HX CBOHCTBA.

Yucnoevle nocnedosamenbHocmu

Onpenesienue U cNocoObI 3aIaHUST YMCJIOBBIX MOCJIEI0BATEILHOCTEN

[ToHsiTHe YMCIOBOM MOCIEN0BAaTEILHOCTH. 3aJaHUE MTOCIIEI0BATEIbHOCTU PEKYPPEHTHON
dbopmynoit u GopmyIoii n-ro uiaeHa.

ApupmeTnyeckass 1 reoMeTpuYecKas NPOrpeccuu

Apudmernueckas U reoMmerpuyeckas mporpeccuu. @Dopmynbl  n-ro  4jeHa
apu(pMeTUUECKON U TEOMETPUYECKON IPOrpecCuii, CyMMbI IIEPBBIX /1 YICHOB.

N300pakeHre 4jaeHOB apu(METHUECKOM M IeOMETPHUYECKOM MpOrpeccuil TOUKaMHu Ha
KOOPJIMHATHOM IJIOCKOCTHU. JINHEHHBIN U SKCIOHEHIMAIbHBIN POCT. CI0XKHbBIE POLIEHTHI.

ILi1anupyemble peaIMeTHBIE pPe3yJIbTaThl 0CBOEHHsI IPUMEPHOIi padoueii MporpaMMsl Kypca
(mo roxam o0y4eHus)
OcBoenue yuyeOHOTo Kypca «Auredpa» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
JIOJDKHO 00ecreynBarh JOCTHKEHHE CIIEAYIOIINX NPEIMETHBIX 00pa30BaTeIbHbIX PE3Y/IbTaTOB!
7 kiacce
Yucna u evluucnenun

BeImonHATh, coderass yCTHbIE M MUCHbMEHHBIC MPHEMBI, apupMETHIECKHE ACUCTBUS C
palMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHHsI YHMCIOBBIX BBIPAKCHH; MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U
npuéMBbl BBIUMCIIEHUS 3HAUEHWH JPOOHBIX BBIPAKEHUH, COAEp)KAIlMX OOBIKHOBEHHBIE H
JECSTUYHBIE IPOOH.

[TepexomuTb OT OfHON (hopMBI 3amKcu Yucen K APYroi (IpeoOpa3oBbIBATh IECATHUHYIO
po0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUUHYIO IpOOB ).

CpaBHHBATH H yIIOPSI0YHBATH PAIIMOHAIFHBIC YHCIIA.

OxpyrsaTh uncna.

BhINONHATE NPUKUAKY U OLIEHKY Pe3yJbTaTa BEIUMCIEHUH, OLIEHKY 3HaUE€HHH YHCIOBBIX
BBIPAKEHUM.

BbINONHATE AEHCTBHS CO CTEMEHSIMH C HATypaIbHBIMU MTOKA3aTENISIMU.

[TpuMeHSTh IPU3HAKH JETUMOCTH, PA3JIOKEHHE HA MHOKUTEITH HAaTypaIbHBIX YHCEN.

Pemate NpakTHUKO-OPHEHTHPOBAHHBIE 33/1a4d, CBA3aHHBIE C OTHOIIEHHEM BEJIWYMH,
MPOITOPITMOHATEHOCTHIO BEITMYWH, MTPOIIEHTAMH; HHTEPIPETHPOBATh PE3YIIBTAThl PEIICHHs 3a1a9
C yu€TOM OrpaHHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpuBaeMbIX OObEKTOB.

Anzebpauueckue sviparcenus

Hcnonb3oBarh anreOpanyeckyro TEPMHUHOJIOTHIO W CHMBOJIMKY, THPUMEHITH €€ B
Ipolecce OCBOCHUS yueOHOro MarepHaiia.

Haxonuts 3HaueHust OyKBEHHBIX BBIPQ)KEHUH MPH 3aJaHHBIX 3HAYCHUSAX ITEPEMEHHBIX.

BbimonHsaTh npeoOpazoBaHUS I1ENOr0 BBIPAXKEHHWS B MHOTOWIEH TPHUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.



BbINONHATE YMHOKEHHE OIHOWIEHA HA MHOIOYJIEH M MHOIOWIEHAa Ha MHOIOUIEH,
NPUMEHSTH (OPMYIIBI KBaJlpaTa CyMMBbI M KBaJipara pa3HOCTH.

OcyliecTBIATh Pa3yIoKEHUE MHOTOWIEHOB HAa MHOXHUTENIN C ITOMOIIBIO BEIHECEHUS 32
CKOOKHM OOILIEro MHOXHTEJIS,, TPYNIHUPOBKU ClIaraeMbIX, MPUMEHEHUs1 (GOpMyST COKpaIEHHOTO
YMHOMEHMSL.

[IpumensTh mnpeoOpazoBaHUsI MHOTOWIEHOB [UIsl PEIIEHUS pa3jMuYHbIX 3aJad U3
MaTeMaTHKH, CMEKHBIX [IPEIMETOB, U3 PEAJIbHON MPAKTUKH.

Hcnonb3oBarh  CBOMCTBA  CTENEHEHM C  HATypaJbHbIMM  IIOKA3aTeIsIMU  JUIA
npeoOpa3oBaHus BbIPAKECHUIA.

Ypasenuenusa u nepagencmea

Pemars nuHeiiHbIE ypaBHEHUS C OQHOM NEPEMEHHOM, PUMEHSS IPaBUIIA IIepexoaa OT
HCXOIHOTO YpaBHEHHUS K paBHOCWIBHOMY eMmy. [IpoBepsTh, sBAsS€TCA JIM YUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METOAbl IPH PEIICHUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonOupars mpuMepsl Nap 4yucelN, SBISIOLIMXCA PEIICHUEM JIUHEHMHOro ypaBHEHUS C
JByMsI IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpPaBHEHUS C ABYMS
MEPEMEHHBIMH; MOJIb3YACh TPaUKOM, IPUBOAUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemarp cuctembl IBYX JIMHEWHBIX YpaBHEHHH € JAByMsI IE€PEMEHHBIMHU, B TOM 4YHCIIE
rpauIeCcKH.

CocraBiiaTh U pellarh JMHEWHOE YpaBHEHUE WJIM CUCTEMY JMHEHHBIX ypaBHEHUH I10
YCIIOBHIO 3a/1a4M, MHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 33J1aud IOJTYYEHHBII
pe3yJbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkars HAa KOOPAWHATHOW WPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HMHTEpBaJbl; 3alUCBhIBaTh YHUCIIOBBIE IPOMEXYTKH Ha
anreOpanvecKoM sI3bIKE.

OrmeuaTh B KOOPIMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM; CTPOUTh
rpaduxy TuHeRHBIX QyHKIMNA. CTpouTh rpaduk QyHKIUYU Y = |x|.

OnwuceiBaTh € MOMOIIBIO (DYHKIMH H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUYMHAMM:
CKOpOCTb, BPEMs, PACCTOSHUE; 1I€HA, KOJUYECTBO, CTOMMOCTh; MPOU3BOIUTEIBHOCTh, BpEMS,
00bEM pabOoTHI.

HaxonuTe 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod npencTaBieHUs U aHaIu3a HHPOPMAIMK; U3BIEKaTh U
MHTEPIPETUPOBaTh HH(OpMAINIO U3 IpaUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiracc
Yucna u evluucnenus

Hcnonp30BaTh HadaJIbHBIE NPEICTABICHUS O MHOXKECTBE NEHCTBUTENIBHBIX YMCEN AJIS
CPaBHEHHMsI, OKPYIJIEHHS M BBIYMCIEHUI; M300paXkaTb IEHCTBUTENbHBIE YMCIAa TOYKaMU Ha
KOOPAMHATHOU IIPSIMOA.

[TpumeHsTh TOHATHE apU(METHUYECKOTO KBAJPaTHOTO KOPHS; HAXOAWUTH KBaJpaTHbHIE
KOPHHM, HCHOJb3Ysl TpU HEOOXOAMMOCTH KaJbKYIATOp; BBIIOJHATH IMPEoOpa3oBaHUs
BBIpaXXEHUM, COJIepKaIINX KBaJpaTHbIe KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb30Barh 3anucu OOJBIIMX M MaJbIX YHMCEN C IMOMOIIBIO JAECATHYHBIX Jpo0eil u
creneHen yucina 10.

Anzebpauueckue evlparcenus

[IpyMeHsTh MOHSATHE CTENEHH C IIeNIbIM I10Ka3aTesieM, BBIMONHITH MpeoOpa3oBaHuUs
BBIPAXEHUM, COAEPIKAIINX CTEIIEHHU C LIEJIbIM [10KA3aTENIEM.

BbINOTHATE TOX/I€CTBEHHBIE MPE0Opa30BaHUs PAllMOHAIBHBIX BBIPAXXEHHM Ha OCHOBE
NpaBuJI JSHCTBUN HAJl MHOTOWICHAMH U alre0pandecKuMU APOOSMH.

PacknanpiBaTh KBaipaTHbIA TPEXWICH HA MHOKHUTEIIN.

[TpuMeHsATh TpeoOpa3oBaHMUsS BBIPAKECHUN Ui pEIICHWs Pa3IMyYHBIX 33734 W3



MaTe€MaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.
Ypasnenua u nepasencmea

Pemarp nuHeiiHbIe, KBapaTHbIE YPAaBHEHUS U PAllMOHAIIbHBIE YPAaBHEHHUS, CBOJSALINECS
K HUM, CCTEMBI JIByX YPaBHEHUH C JBYMS IIEPEMEHHBIMHU.

IIpoBOAUTE IPOCTEMIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHCIIE
C IPUMEHEHHEM rpadUyecKuX IpeACTaBICHUN (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE HIIU
CUCTEMA YPaBHEHUM PELLIEHUs, €CJIU UMEET, TO CKOJIBKO, U TIP.).

[Tepexoquth OT cioBeCHOW (OPMYIMPOBKH 3ahaud K e€ anreOpanuyeckod MoJenu ¢
IIOMOIIIbIO COCTaBJIEHUS YpaBHEHMsS WJIM CHCTEMbl YpaBHEHHWI, MHTEpIPETUPOBaTh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4y ITOJIy4E€HHBIM PE3YIIbTAaT.

[IpuMeHsTh CBOICTBA 4YMCIOBBIX HEPABEHCTB JUIsl CpPaBHEHMS, OLIEHKH; pEIIaTh
JUHEWHbIE HEPaBEHCTBA C OJHOM MEepeMEHHOW M MX CHCTEMBl; JaBaTh IpadUUecKyro
WJUTFOCTPALIMIO0 MHOXKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

[Tonumare © HcHONB30BaTh (YHKIMOHAJIbHBIE TMOHATHS W A3BIK  (TEPMMHBI,
CHUMBOJINYECKHE O0O03HA4YEeHHUs); ONPEAEATh 3HaueHHe (YHKLUUHU [0 3HAYEHUIO apryMEHTa;
OTIpeNIeNIATh CBOMCTBA (DYHKIMHU TIO €€ TpaduKy.

Crpouts rpaduku daeMeHTapHbIX QyHKIMH Buga y = x5,y =x°, y = \fx , y = | x
OIKCBIBAaTh CBOMCTBA YMCIIOBON (DYHKLUU 110 €€ TpaduKy.

9 kJacc
Yucna u eviuucnenusn

CpaBHUBaTh U YIOPSA0UYUBATH PALlMOHAIIBHBIE U UPPALlMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmMeTrueckre eicTBUs ¢ pallMOHAIBHBIMU YHCIAaMU, COYETast YCTHbIE
Y IUCbMEHHbIE NPUEMBI, BBITIOIHATH BBIYMCIECHUS C UPPALIMOHAIBHBIMU YHCIAMU.

HaxonuTe 3Ha4eHUs CTENEHEN € LIEJIBIMU TI0KA3aTeIsIMU U KOPHEN; BBIYUCIIATD 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyIIsaTh NEWCTBUTEIbHBIE YMCIIA, BBIIOJIHATH NPUKUAKY PE3yJbTara BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPaKEHUH.

Ypasnenua u nepasencmea

Pemate nuHeliHBIE M KBaJpaTHbIE YpaBHEHHUS, YpPAaBHEHMs, CBOMALIMECS K HHM,
npocreifie ApoOHO-palliOHANIbHbIE YPaBHEHHUS.

Pemarp cuctemMbl 1ByX JUHEHHBIX YPaBHEHHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISAETCS JINHEHHBIM.

Pemare TexcTOBBIE 3ajaun anreOpandyeckuM CIOCOOOM C IHOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHMMU C ABYMS IEPEMEHHBIMH.

IIpoBoAUTE MpOCTEMIINE UCCIEOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE
C IpHUMEHEHHEM rpaduyecKuX IpeACTaBIeHUN (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WU
CUCTEMa YpaBHEHUM pelleHus], €CJIM UMEET, TO CKOJIbKO, U TIp.).

Pemrats nMHeliHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pakaTh pELICHHE
HEPaBEHCTB Ha YMCJIOBOM MPSAMOM, 3alIMChIBaTh PENIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cucTeMbl JHMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO; N300pakaTh pelIeHHe CUCTEMbl HEPABEHCTB HAa YMCIIOBOW MPSIMOH,
3alMChIBaTh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPH PELIEHUH PA3JIMYHBIX 3a7a4.

Dyukyuu

Pacno3naBarh QyHKIIMM U3ydeHHBIX BUIOB. [l0Ka3bIBaTh CXeMaTHUECKHU PACIONOKEHHE
Ha KOOPIMHATHOM MI0CKocTH rpadukoB GyHKIMH Buga: y = kx,y = kx + b,y = x°,y =
Vx, y= |x| B s3aBucHMOCTH OT 3HaUYCHMIA K03(UIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITUI.

Crpoutb u n300pakaTb CXeMaTHYeCKU TpaduKy KBaIpaTUYHBIX (PYHKIUH, OMUCHIBATH
CBOMCTBA KBaJpaTHUHBIX (PYHKIIMH 1O UX IpaduKam.

Pacno3HaBare KkBasparuuHyro (yHKIHIO TI0 (opMmyne, HpUBOAUTH IPHUMEpPHI
KBaJ[paTUYHBIX (DYHKIMN U3 peanbHOM KU3HH, GU3UKU, TEOMETPUH.

9



Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacnio3HaBaTh apuMETHYECKYl0 M TEOMETPUYECKYI0 IPOrpecCMM NpU Ppa3HbIX
crocobax 3aJaHusl.

BBINONHATE BBIUMCICHHS ¢ UCHOIb30BaHUEM (POPMYIN #-TO WieHa apu(PMETHUECKON U
T€OMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX 7 YJICHOB.

N300pakaTh 4eHbI 10CIEA0BATEIbHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemarp 3aaun, cBS3aHHBIE C YUCIOBBIMU M10CJIE10BATEILHOCTSIMU, B TOM YHCIIE 3aJa4u
U3 peasibHOM KU3HHU (C UCITIOIB30BAaHUEM KaJIbKYJISITOPA, HU(POBBIX TEXHOIOTU).

10 xknacc
Yucna u evtuucnenus

BoImonHATe, coderass yCTHbIE M MUCHbMEHHBIE MPHEMBI, apupMETUYECKHE ACUCTBUS C
palMOHAIBHBIMYU YUCIIAMH.

Haxonuth 3HaueHHs YMCIOBBIX BBIPAXKCHHUN; MPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI U
OpuéMBbl BBIUMCIIEHUS 3HAUEHMH JPOOHBIX BBIPAKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE H
JIECATUYHBIE IPOOH.

I[Tepexon oT ofHOM (GOpMBI 3aIMCH YHCEN K APYToH (IpeoOpa3oBbIBaHUE JECATHUHOM
IpoOu B OOBIKHOBEHHYIO, OOBIKHOBEHHOH B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JPOOB).

OxpymIsaTh Uncia.

[TpuMeHATh MOHATHE ApUPMETUYECKOTO KBAJAPATHOIO KOPHS; HAXOAWUTh KBaJpaTHbIE
KOpHHM, HCHOJb3yd IpU HEOOXOAMMOCTH KAaJbKYJISTOP; BBIIOJHATH IpeoOpa3oBaHUs
BBIpa)KEHUH, COEepIKaIUX KBaIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

BoInonHATE AeCTBUA CO CTENEHSMU C HaTypalbHBIMU IIOKA3aTeIsIMHU.

Pemate NpakTHKO-OPUEHTUPOBAHHbBIE 33a/1a4M, CBA3aHHbIE C OTHOILEHHWEM BEJIMYUH,
IIPONOPLUOHATIBHOCTBIO BEJIMYMH, [IPOLIEHTAMH; UHTEPIIPETUPOBATh PE3YIbTAThl PELLICHNS 3a/1a4
¢ yu€TOM OrpaHHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpuBaeMbIX OObEKTOB.

Ypaeuenus u nepasencmea

Pemare nuHelHbIE YpaBHEHUS ¢ OAHOM NEPEMEHHOM, IPUMEHSS NIPaBUIIa IIEPEX0A OT
HCXOJTHOTO ypaBHEHUS K PABHOCUIILHOMY EMY

Pemare cucteMbl IByX JIMHEHHBIX YPaBHEHHMH C JIByMsI NIEPEMEHHBIMHU, B TOM 4YHCIIE
rpaduyecku.

Pemare kBagpaTHbIE YpAaBHEHMsI M PAlMOHAJIBHBIE YpaBHEHMS, CBOIALIMECS K HUM,
CUCTEMBI JIByX YPaBHEHUH C JABYMsI IEPEMEHHBIMHU.

[IpuMeHATH CBOMCTBA 4YMCIOBBIX HEPABEHCTB JUIsl CPaBHEHMS, OLICHKH; pEIIaTh
JTUHEWHBIE HEPAaBEHCTBA C OJHOW TIEPEeMEHHOM W HMX CHUCTEMBI; JaBaTh TrpadUyuecKyro
WUTIOCTPALIMI0 MHOXKECTBA PEILIEHNUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

Dynkuyuu

Pacnio3naBath GpyHKIIMM N3ydeHHBIX BUJOB. [ToKka3bIBaTh cXeMaTHUYECKH PacIoiOKEeHNE
Ha KOOPJAMHATHOMN TJIOCKOCTH TpadukoB GyHKITUN BUIA:

y=ka,y=kc+tby=ax* +bx+c,y=xy =J/x ,y=
K03()(pHUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITUH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

BbINOTHATE BBIUKCIEHUS C MCIONBb30BaHUEM (DOPMYN 7-TO WieHa apu(pMETHYECKON U
TFEOMETPUUYECKON MTPOrPECCUl, CYMMBI IIEPBBIX /1 YICHOB.

N306paxars 4ieHbl OCIEeI0BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3aaun, CBS3aHHBIE C YUCIOBBIMU MOCJIEI0BATEILHOCTSIMU, B TOM YHCIIE 33a4U
U3 peajbHOM KU3HU (C HCTIOIb30BaHUEM KaIbKYIATOPA, HU(GPOBBIX TEXHOIOTUH).

B 3aBHCHMOCTH OT 3HAUYECHMUI

R

IIpumepHas padouas nporpamma yueOHoro kypca «l'eomerpus»
7-10 kaaccebl

Ilenn usyyenunst yae0HOro Kypca



«MareMaTuKy y»xe 3aTe€M y4UTb HaJ0, 4YTO OHA YM B ITOPSAAO0K IIPUBOIUT, — IIUCATI BEJTUKUI
pycckuil yuyenblii Muxaun BacuibeBud JlomoHOCOB. I B 3TOM COCTOMUT OJHA W3 ABYX LiEJIeH
00y4yeHHUs] TEOMETPUM KaK COCTAaBHOM 4acTW MAareMaTHKU B ILIKOJIE. DTOH L€ COOTBETCTBYET
JIOKa3aTeiapHas JUHMUS npenonaBaHus reomerpuu. Cienys mnpexncrasieHHou IIporpamme, ¢
CeIbMOro KJlacca Ha YpPOKax TeOMEeTpUu OOYYaroIIMICS y4YHTCS MPOBOAUTH OKa3aTelbHbIC
paccyKJIeHus, CTPOUTH JOTMYECKHE YMO3AKIIOYECHHs, OKa3blBaTb MCTUHHBIE YTBEP)KICHUS U
CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKICHHS «OT IIPOTUBHOIO», OTIUYATh
CBOMCTBA OT MPU3HAKOB, GOPMYIHPOBaTh OOpaTHbIe yTBep)KAeHU. OOyUaromuiics, OBIaAeBIINI
HCKYCCTBOM PacCyKJarb, Oy/leT IPUMEHSTh €ro U B OKpYy:Karolei »u3Hu. Kak nucan reomerp u
nenaror Urops ®enoposuu Illapeiruy, «1r0npMy, MOHUMAOIIMMHU, YTO TAKOE J0KA3aTENbCTBO,
TPYIHO U JaXe HEBO3MOKHO MaHUIIYJIUpPOBaTb». M B 3TOM COCTOMT Ba)KHOE BOCIIMTATEIIBHOE
3HAYECHUE U3YyYEHUS T€OMETPUH, IPUCYLIEE UIMEHHO OTEUYECTBEHHOM MaTeMaTHYECKON LIKOJIE.

BwMmecrte ¢ TeM aBTOpBI IPOrpaMMBbl IPEIOCTEPETAIOT YUUTENS OT U3JIHUIITHETO (popManusma,
0COOEHHO B OTHOILEHMM Hayal M OCHOBaHMUN reomerpuu. PDpanuysckuil maremaruk Kax
JIbenioHHE 10 3TOMY MOBONY BbICKazajcs Tak: «UTo KacaeTcsl JenuKaTHOM 1mpoOieMbl BBEIEHUS
«aKCHOM», TO MHE Ka)KeTCsl, UTO Ha MEPBBIX IOpax HYXKHO BOOOIE n30erarb NpPOU3HOCUTh CaMO
3T0 c110BO. C APYyroi ke CTOPOHBI, HE CIENYET YIYCKaTh HU OJJHOW BO3MOXKHOCTH JJaBaTh PUMEpPbI
JOTMYECKUX 3aKJIIOYEHUH, KOTOpble Kyla B Oousibled Mepe, 4eM Hles aKCHOM, SBISIOTCS
VCTUHHBIMU U €IMHCTBEHHBIMH JIBUTATEISIMU MaTEMaTHYECKOIO MBILIIICHUSD).

Bropoil nenbro U3ydeHHs TeOMETPHUM SBIISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELIEHUHN KaK MAaTEMaTHYECKHUX, TaK U IPAKTUYECKUX 3a/]1a4, BCTPEYAIOIINXCS B PEAIbHOW KU3HMU.
OKOHYMBIIMM KypC TIeOoMETpuM OOy4aroIluxcs JOJDKEH OBbITh B COCTOSHUHM ONPEAEIUTH
reoMEeTpUYECKYI0 (hUrypy, omucarb CIOBAMM JIAHHBIM 4epTEX WIM PUCYHOK, HAWTH IUIOIIAJb
3€MEJIbHOTO Y4acTKa, pPaccuuTarb HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOTO Kabems Win
TpeOyeMble pa3Mepsl rapaxa Jjisi aBTOMOOWIISA. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JIMHUS B U3yYEHUHU T€OMETPHHU B LIKOJIE. [JaHHAasA paKTUYECKast IUHUS SBJISCTCSA HE MEHEE BaXKHOM,
yem nepBas. Emé Ilnaron npeanuceiBan, 4roObl «rpaxaane [IpekpacHoro ropojga HU B KOEM
cllyyae He OCTaBISUIM TE€OMETPHIO, Belb HEMAJIOBaXHO JAaxke MOOOYHOe €€ NMpUMEHEHHE — B
BOEHHOM JI€JI€ Ja, BIIPOYEM, U BO BCEX HAyKaX — JUIsl JIYUIIETO UX YCBOCHUS: Mbl BE/Ib 3HAEM, KaKas
OeckOHEYHass pa3HUIla CYIIECTBYeT MEXJIy YeJIOBEKOM MpPHUYACTHBIM K TEOMETpUH U
HENpUYacCTHBIM». JIJI1 3TOr0 Y4YUTENI0 PEKOMEHAYETCs MOAO0MpaTh 3aJadd IMPaKTUYECKOTO
XapakTepa Ui pacCMaTpUBAEMbIX TEM, YUUTh O0y4YalOIIUXCS CTPOUTh MaTeMaTHYECKUe MOJEIN
peanbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJAWUTH BBIYHMCICHHS W OLICHMBAaTh aJE€KBaTHOCTH
NIOJly4EHHOTO pe3ynbrara. KpailHe Ba)kHO NOJYEPKHUBATH CBSA3M TIE€OMETPUM C JAPYTUMU
npeaMeTaMu, MOTUBUPOBATh KCIIOJIb30BaTh ONPENEIECHUS Ie€OMETPUUYECKUX (UTYp U HOHSTUH,
JIEMOHCTPUPOBATh NPUMEHEHNE TIOTYYEHHBIX YMEHUH B (DU3MKE U TEXHUKE. DTH CBA3HM Haubosee
SAPKO BUJHBI B TeMax «BekTtopsl», « TpuroHomerpudeckre COOTHOMIEHUN», «MeTox KoopArHAT» U
«Teopema ITudaropar.

MecTto y4eOHOro Kypca B y4eOHOM IVIaHe
CornmacHo yuebHomy miiany B 7—-10 kiaccax usydaercs y4ueOHbI Kypce «leomerpusi»,
KOTOPBIN BKIIIOYAET CIEAYIOLINE OCHOBHBIE pa3Jienbl coaepkanus: «l eomerpuueckue Gurypsl u
MX CBOWCTBa», «/3MepeHne reoOMeTpUYEeCKUX BEIUYMHY», a Takke «JlekapToBbl KOOPAMHATHI Ha
IUIOCKOCTHY, «BekTope», «/IBrmxkenus miockoct» u «IIpeodpazoBaHus mogo0us».
VY4eOHbIii TU1aH IpeycMaTprBaeT U3ydeHHe TeOMETPUHU Ha 0a30BOM YpOBHE, UCXO/IS U3 HE
MeHee 68 yueOHBIX YacoB B yueOHOM rofy, Bcero 272 yaca 3a 4eTbIpe roja o0yueHHs..

Conep:xkanne yueOHOro Kypca (1mo rogam ooy4eHmus)
7 kaacce
Havanbnble monstus reoMmerpuu. Touka, npsmas, OTPE30K, Jyd. Yroi. Buael yrios.
BeprukaneHble ©  cMexHbIE ymibl. buccektpuca ymia.  JlomaHas, MHOTIOYrOJIbHUK.
[TapannenbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX.



Cummerpuunbie  ¢urypsl. OcHOBHbIE CBOiicTBa oceBoi cummerpuu. [Ipumepst
CUMMETPHUH B OKPYKAIOILIEM MHpE.

OCHOBHBIE IOCTPOEHHUS € IOMOIIBIO LIUPKYIIS U IMHEHKU.

TpeyronsHuk. BreicoTra, Memuana, OWCCeKTpuca, HUX CBOHCTBAa. PaBHOOEIpEHHBIA H
PaBHOCTOPOHHMI TPEYroJbHUKH. HepaBeHCTBO TpEyroabHUKA.

CpoiicTBa W TpHU3HAKW paBHOOEAPEHHOro TpeyroibHHUKa. [Ipu3HAakuM paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKHU MapajuieabHbIX NpsMbIx. CymMma yriioB TpeyrojibHUKa. BHelHue
YIIIbI TPEYTOJIbHUKA.

[IpsiMoyronbHbIil TpeyrosbHUK. CBOMCTBO MEIMAHBI MPSAMOYIOJIBHOIO TPEYroJbHHKA,
IIPOBEIEHHON K TunoreHyse. [Ipu3sHaku paBeHCTBa IPSIMOYIOJIBHBIX  TPEYTrOJBHHUKOB.
[IpsMoyTonbHBIN TPEYroJbHUK C YIiioM B 30°.

HepaBeHncTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa o0 O6oJIbIleM yriie U O0JbIIei CTOpoHe TpeyroibHUKA. [leprnenauKkysp u HaKJIOHHAas.

I'eomerprueckoe MecTo TOdeK. buccekTpuca yrima M CEpeIUMHHBINA INEPHEHIUKYISAP K
OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

OxkpyXHOCTb U KpyI, XOpJa M JuaMeTp, UX cBoilcTBa. B3aumHoe pacnonoxeHue
OKpYXHOCTH U nipsimoid. KacarenbHast u cekyias K oKpykHOCTU. OKpPYKHOCTb, BOMCAaHHAs B YTOJI.
Bnucannas u onucanHas OKPY>KHOCTH TPEYroJIbHHUKA.

8 knace

UYersipéxyronbauky. [lapamienorpamMM, €ro npusHakd M CBOMCTBA. YacTHBIE Ciy4au
napajuieorpaMMoB (TPSIMOYTOJIBHUK, poMO, KBajpaT), UX NpU3HAKU U CBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ CBOWCTBa U MpHU3HAKH. [IpsMoyronbpHas Tpanemnus.

Merton ynBoenust meauansl. LleHTpanbHas CHMMETpUS.

Teopema @aneca u TeopemMa O NPOMOPHHOHAIBHBIX OTpe3kax. CpenHue JIWHUU
TPEYToJIbHUKA U Tparnenuu. LleHTp Macc TpeyrojapHuUKa.

[Tono6ue TpeyronbHUKOB, KOdhduIueHT nmogodus. [IpusHaku 1momoOusi TPEyroJbHUKOB.
[TpuMeHeHne Mog00Us IPU PEIIEHUH PAKTUYECKUX 3aj1ad.

CaoiicTBa miomaaei reometpuyeckux ¢uryp. @opmyisl Uil MIOLMAAN TPEYTOJIbHUKA,
napasesnorpaMma, pom6a u Tpaneuuu. OTHOLICHHE TUIOIAAeH TOA0OHBIX QUTYp.

Brruncnenue miomaaei TpeyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [Iudaropa mpu pemieHUH MPAKTHYECKUX
3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOr0 yIjla NPSMOYIOJIBHOTO TpeyrosbHHKAa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIAECTBO. Tpuronomerpuueckue ¢pynkiuu yrinos B 300, 4500 u 60[].

BrivcanHbIE M LEHTpAJIBHBIE YIUIBI, YTOJI MEXIY KacarelIbHOW M XOpPAOW. YIIBI MEXAY
XOpJlaMU M CeKyIIMMHU. BrircanHble 1 onMcaHHbIe YeThIPEXYTONbHUKU. B3auMHoe pacnonoxenue
IBYyX okpykHOcTell. Kacanue okpyxxHocteil. O01mue kacaresibHbIe K ABYM OKPY>KHOCTSIM.

9 kiace

Cunyc, xocunyc, tanreHc ynioB oT 0 go 180[]. OcHOBHOE TPUIOHOMETPUYECKOE
TOXAecTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeOopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 33]]a4 C UCIIO0JIb30BAaHUEM TEOPEMbl KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogodus. [lomodre coOTBETCTBEHHBIX IIEMEHTOB.

Teopema 0 pou3BEEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIIHX,
TeopeMa O KBaJ[pare KacaTeJIbHOM.

Bextop, anuHa (MOIynb) BEKTOpAa, COHANPABICHHbIE BEKTOPHI, INPOTHBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM Haj
BeKTOpaMu. PaznokeHune BekTopa Mo JBYM HEKOJUIMHEAapHBIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€E ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE [Tl HAXOXKEHUS JIMH U YIJIOB.

10 knacc.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTU. YPAaBHEHUs IPAMOM U OKPYXKHOCTH B



KOOPJIMHATAaX, [IEPECEUEHUE OKPYKHOCTEHN U NMPAMBIX. MeTo KOOpAMHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYTOJIBHUMKH. [[1Ha OKpykHOCTH. [ pagycHas n panuaHHas Mepa ymia,
BBIYMCIICHHE JUIMH AYT OKpy:KHOCTel. [1imomane kpyra, ceKropa, CErMEHTA.

JIBroKeHUs IUIOCKOCTH u BHYTPECHHHE CUMMETPHUH buryp
(anemeHTapHble npeacTaBienus). [lapamiensusiii nepenoc. [IoBopor.

IToBTOpenue marepuasa kypca reomerpuu 7-9. Iloagroroska k cnaue I'B29 u OI'J.

Tpeyronsauk. Bpicota, Menuana, OuccekTpuca, MX CBOMCTBAa. PaBHOOEOpEeHHBIH U
PaBHOCTOPOHHUH TPEYrOJIbHUKHU.

CBoiicTBa U IPU3HAKU PaBHOOEIPEHHOIO TPEYTOJIbHUKA.

[Ipu3Haky paBeHCTBA TPEYTOJBHUKOB.

CBoiicTBa U IPU3HAKU [1APAJUIEIBHBIX IPSIMBbIX.

CyMMa ymiIoB TpeyrojabHUKa. BHEIIHNE yIuIbl TPEYTOJIBHUKA.

[IpsimoyronbHbIl TpeyroyibHUK. [Ipu3HaKu paBeHCTBA MPSIMOYTOJbHBIX TPEYTrOJbHUKOB.
[TpstMOyronbHbBIN TPEYTOAbHUK C YIIIOM B 30°.

CpenHue TMHUU TPEYrojJbHUKA U TPANECIUH.

[TonoOue TpeyroabHUKOB, K03 duument nogodus. [Ipuznaku nomgodus TpEyroabHUKOB.

@dopmyiibl IS IUIOIAAN TPEYroJIbHUKA, apajuiesorpaMma, poMoa U TpareLuu.

Beruucnenue miomaaei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KieT4aToi Oymare.

Teopema ITudaropa.

CuHyC, KOCHHYC, TaHI'€HC OCTPOr0 yIila MPSAMOYIOJIBHOIO TpeyrosibHHKAa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. Tpuronomerpruyeckue GpyHkuu ymos B 30°, 45° u 60°.

BrnucanHble M LEHTpAJIBHBIE YIVIbI, YIOJ MEXIY KacarelbHOW M XOPAOWU. YIVIBI MEXKIY
XOpJlaMU U CeKylIMMH. BriricaHHbIE M ONMCAHHbBIE YETBIPEXYTOIbHUKH.

Pemenue TpeyronbHukoB. Teopema KOCUHYCOB M TE€OpEMa CUHYCOB.

I[Inanupyemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHUSI MPUMeEPHOi padoueii
NPOrpamMmsbl Kypca (1o rogam o0y4eHus)
OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOTKHO 00€CIeurBaTh TOCTHKEHUE CIIEAYIOIUX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:
7 kiacce

Pacno3naBarh M3y4eHHbIE TE€OMETpUYECKHE (UTYpBI, OMPEAENsATh HUX B3aUMHOE
pacroyiokeHue, U300paxkaTb T€OMETPUYECKUE (PUTYPHI, BBIMOIHATH UYEPTEKU IO YCIOBHIO
3ajauu. M3MepsATh TuHEHHBbIE M YIIOBBIE BEJIMYMHBI. Pemarh 3aauyu Ha BBIYHMCICHUE JJIMH
OTPE3KOB M BEJIMUMH YTJIOB.

Jlenates TpyOyIO OLIEHKY JIMHEWHBIX U YITIOBBIX BEJIMYMUH MIPEIMETOB B PealIbHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuarh pa3Mepbl 3THX 00BEKTOB IO MOPSIKY BETHUYUHBI.

CTpouTh 4epTexu K FreOMETPUUECKUM 3a7adaM.

[Tonp30BaThCcsi TpHU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, HWCIOJIb30BAaTh TMPU3HAKUA U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB IIPU PEIICHUU 3a7ay.

[TpoBOANTE TOTHYECKHUE PACCYKIEHHUS C UCITOJIH30BAHUEM T€OMETPHUIECKUX TEOPEM.

[Tonb3oBarbCcsi MpPU3HAKAMHU PABEHCTBA IMPSMOYTOJIbHBIX TPEYTrOJbHUKOB, CBOWCTBOM
MEIUaHbl, TPOBEAEHHONM K THUIOTEHY3€ TMPSAMOYTOJLHOTO TPEYroJdbHUKA, B PEHICHUH
T€OMETPUYECKHX 3a/1a4.

Onpenenars mapauieIbHOCTh MPSMBIX C IIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymasi. Onpenensars napajieIbHOCTh IPSIMBIX C MOMOILbIO PABEHCTBA PACCTOSHUI OT TOUEK
OJTHOM IPSIMOU IO TOYEK JAPYroM MPSMOM.

Pemare 3amaun Ha KieT4aroit Oymare.

[IpoBOANTL BBIUMCICHUS W HAXOAUTh YHUCIOBbIE M OYKBEHHBIC 3HAYEHUS YIIOB B
FEOMETPUYECKUX  3aJayax C  HCIOJIb30BAHUEM CYMMBI YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPH IMEPECEUCHUU IBYX MapaieibHbBIX
NpsIMBIX CeKylel. Permars npakTuueckue 3a/1adl Ha HaXOXKIACHUE YIJIOB.

Bnanerp moHATHEM reOMETPHUYECKOTO MECTa TOUEK. YMETb ONpeAeNsTh OUCCEKTPHUCY



yIjla ¥ CEpEeANHHBIN NEPIEHINKYISP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

DOopMyIIMPOBATE ONPEICIICHUS OKPYKHOCTH M KPyTa, XOpIbl U AUaMeTpa OKPYKHOCTH,
II0JIB30BAaThCsl UX CBOMCTBAMU. YMETh IIPUMEHATH 3TH CBOWCTBA IIPU PEILICHUM 3aay.

Brnaners noHsATHEM ONMMCAHHON OKOJIO TPEYTOJIBHUKA OKPYXKHOCTH, YMETh HAXOOUTh €€
nentp. [lonp3oBarees pakTaMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MTEPECEKAIOTCS B
OJHOW TOYKE, U O TOM, YTO CEpPEAMHHBIC IEPHEHIUKYIAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAOTCS B OTHOM TOYKE.

Bnaners mnoHATHEM KacareNbHOM K OKPYKHOCTH, IIOJB30BarbCs TEOPEMOU O
NEPIEHIUKYISIPHOCTH KacaTeIbHOU U pajauyca, IPOBEAEHHOIO K TOUKE KAaCAHMUS.

[Tonmp30BaTbCsi NMPOCTEWINMMHU TIE€OMETPUYECKMMM HEPABEHCTBAMH, IIOHMMAaThb HX
IIPaKTUYECKHUM CMBICII.

ITpoBOIUTE OCHOBHBIE TEOMETPUUYECKHUE TOCTPOEHUS C IIOMOIIBIO HUPKYJIS U JTMHEHUKH.

8 kiracc

PacniosHaBaTb OCHOBHBIE BUIbI YETBIPEXYTOIBHUKOB, X JIEMEHTBI, I0JIB30BAThCS HUX
CBOMCTBAaMHU IIPU PEIICHUN F€OMETPUUYECKUX 3aad.

[TpuMeHsTH CBOMCTBA TOYKM IEpECcCeYeHMs MeIuaH TpeyrojbHHKa (LEHTpa Macc) B
peLIeHNH 3a/1au.

Brnaners noHsTHEM cpelHEN TMHUM TPEYrOJIbHUKA U TPAIIELUH, IPUMEHSTh UX CBOMCTBA
IIpU pEIICHHM TeomeTpudeckux 3anad. llomp3oBarbcs Teopemon Paneca M TEOpPEMOH O
IIPONIOPLMOHAIBHBIX OTPE3KAX, IPUMEHATH UX Ul PEILIEHUS IPAKTUYECKUX -3a1a4.

[TpuMeHSTH IPU3HAKK MOOOHS TPEYTOIHHUKOB B PEIICHHH T€OMETPHUYECKUX 33/1a4.

[Tonb3oBarbest Teopemoit Iludaropa ans pemeHuss reoMeTpUYECKUX M MPAKTHYECKUX
3aa4. CTpOUTh MaTeMaTUYeCcKyl0 MOJIENIb B IPAKTUUECKUX 3ajjadaX, CaMOCTOSITEIIbHO J€JIaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE AJIUHBI.

Bnagers moHATHAMU CHHYCA, KOCUHYCAa W TaHI'€HCA OCTPOro yIa IpsMOYTOJIBHOTIO
TpeyrojbHUKa. [101p30BaThCs STUMU MOHATUAMU IS PELIEHUS IPAKTUYECKUX 3a1a4.

Boruncnate  (pa3auuHbIMM - crioco0aMH) IUIOUIa[b TPEYrojbHUKA U IUIOLIAIU
MHOTOYTOJIbHBIX  (pUryp (HONB3ysiCh, IZA€ HEOOXOIUMO, KaJIbKYIATOpoM). I[IpuMeHsATh
MOJTy4YE€HHbIE YMEHHUS B IPAKTUUYECKHUX 33]1auax.

Bnaners NOHATHAMM BIMCAaHHOTO M LEHTPAJIBHOIO YINIA, HUCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YINIax, yIJIaX MEX]y XopJamH (CEeKyIIMMHU) U YIJIe MEXKIy KacaTelIbHON U Xopaoi
IIPY PELICHNN T€OMETPUUECKUX 3a/1au.

Bnagets moHATHEM ONMCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSITH CBONCTBA OITMCAHHOTO
YeTHIPEXYTOJIBHUKA TP PEILIEHUH 3a/ay.

[TpyMeHsTh MoJlydeHHbIE 3HAaHUSI Ha TPaKTUKE — CTPOUTH MareMaTuueCKHe MOJIEH JUIs
3a]a4y peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIME BEIYUCIICHHS C IPUMEHEHHUEM MOJJ00MS
Y TPUTOHOMETPUH (TI0JIb3YSICh, [JI€ HEOOXOAUMO, KAJIbKYIIITOPOM).

9 kiacc

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBHIX YIIOB, HAXOAUTh C HMX IOMOIIbIO
pa3jIMyYHbIE JJEMEHTHl IPSMOYTOJBHOTO TPEYrOJIbHUKA («PELIEHHE MPSAMOYTOJbHBIX
TPEYTroJIbHUKOBY). HaxonuTh (¢ MOMOIIBI0 KaJIbKYIATOpPA) AJIMHBI U YIIIBI [ HETaOIMYHBIX
3HAYEHUN.

[Tonp30Barbecst  opMynaMu  TPUBEAEHUS UM OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKIECTBOM JIJI1 HAXOXKACHUS COOTHOILIEHUI MEKIY TPUTOHOMETPUYECKUMU BEITMUMHAMM.

Hcnonp30BaTh TEOpEMbI CHUHYCOB U KOCUHYCOB ISl HAXOXKIACHHSI Pa3IMUHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PEIIEHUE TPEYrOJIbHUKOB)»), IPUMEHATh UX IPHU PEIIEHUU N€OMETPHUUECKHUX
3ajad.

Bnaners mnoHsATHAMH TpeoOpa3oBaHMS OAOOMSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nofoOHbIX ¢uryp. Ilomp3oBarbes cBoiicTBaMM MMOAOOMSI MPOU3BOJIBHBIX (PUTYp, YMEThH
BBIYUCIIATH JUIMHBI U HaXOIUTh YIVIbl Y MOAOOHBIX ¢uryp. [IpuMensTs cBoiicTBa moaodus B
NPaKTUYECKUX 33/1a4axX. YMETh IPUBOJUTH IPUMEPHI TOJOOHBIX (PUTYp B OKPYXKAIOILEM MHpE.

[Tonp30BaTbCsl TEOpEMAMM O MPOU3BEACHUM OTPE3KOB XOP[, O IIPOU3BEICHUH OTPE3KOB



CEKYIIUX, O KBaJIpare KacareJlbHOM.

[Tonp30BaThCcsi BEKTOpPAMH, MOHUMATh WX TEOMETPUYECKHH M (PU3MUECKUH CMBICI,
NPUMEHSTh X B PEIICHUU T'eOMETpUYECKUX W (pu3mueckux 3amad. [IpuMeHsATh cKalsgpHOE
MIPOU3BE/ICHUE BEKTOPOB ISl HAXOXKICHUS JIJIUH U YTIIOB.

[Tonb30BaTbcsi METOJOM KOOPAMHAT HA ILJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
FeOMETPUYECKUX U MPAKTUUECKUX 3a/1au.

10 kacc

Bnanerp moHATUSMU MPABHJIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JIJIMHBI IyTH
OKPY)KHOCTH W PaJIMAaHHOM Mephbl YIJla, YMETh BBIYMCIATH IUIOIMIAJb Kpyra M €ro 4yacteil.
[TpyMeHsTh MOJIy4eHHbIE YMEHHUSI B IPAKTUYECKUX 3a/1auax.

Haxonutek ocu (Wi¥ LEHTPBI) CHMMETPUU (UTYD, TPUMEHSTh BHKCHHSI IJIOCKOCTH B
MPOCTEHIINX CITyqasiX.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MareMaTUuyeCKUe MOJICIH JJIs
3a]1a4 peanbHOMN KU3HU U IPOBOUTH COOTBETCTBYIOIIUE BHIYUCIICHUS C IPUMEHEHHEM MOA00MS
U TPUTOHOMETPUICCKUX (DYHKIUH (ITOJIB3YSICh, TJIe HEOOXOMUMO, KATBKYIIITOPOM).

[Tonp30BaThCcsi MpU3HAKAMU DPABEHCTBA TPEYTrOJbHUKOB, HCIOIB30BaTh MPHU3HAKU U
CBOICTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.

[TpoBOIUTE JTOTMUECKHUE PACCYKIEHUS C HUCIIOJIb30BAHUEM T€OMETPUIECKUX TEOPEM.

[Tonb30BaTbCcsi MPU3HAKAMHU PABEHCTBA MPSMOYTOJIbHBIX TPEYroJbHUKOB, CBOWCTBOM
MEIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSMOYTOJIbHOTO TpPEYrojibHUKA, B PEIICHUU
F€OMETPUYECKHX 3a/1a4.

OnpenensTh NapajieIbHOCTh MPSAMBIX C TOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMU
CeKyIlas.

Pemare 3amauun Ha KiieT4aroit Oymare.

[IpoBOAUTH BBIUMCICHUS W HAXOAUTh YHMCIOBbIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUYECKUX  3aJayax C HCIOJIb30BAHUEM CYMMbl YIJIOB  TPEYIOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH TMEPECEUCHUU JIBYX IMapalIeIbHbBIX
NpsIMBIX CEeKylIel. Pemars npakTuueckue 3a/1aud Ha HaXOXKICHUE YIJIOB.

Buianets noHsiTHEM CpeIHEN JIMHUH TPEYTOIbHUKA U TPATICIINH, TPUMEHSTh UX CBOWCTBA
MIPHU PELICHUH T€OMETPUUYECKUX 3a/1a4.

[IpumMeHsATh pU3HAKK TTOJO0OUS TPEYTOJIBHUKOB B PEIICHUU T€OMETPUYECKUX 3a]1ad.

[Tons3oBarbest Teopemoit [Tudaropa ans pemieHuss TeOMETPUYECKUX U TMPAKTUUECKUX
3a/1au.

Bnanete MOHATHSIMU CHHYCA, KOCHHYCAa M TaHI€HCa OCTPOro yriia MpsIMOYTOJbHOIO
TpeyroiabHuKa. [101630BaThCSl STUMU TOHATUSIMU TSI pEIICHUS TPAKTUYECKUX 3a1a4.

Bbraucnate  (pa3nuuHbIMH - croco0amH)  IUIOMIA[b  TPEYrojibHUKA U IUIOMIAIU
MHOTOYTOJIBHBIX ~ (puryp (MOJB3ysICh, TA€ HEOOXOAUMO, KaJIbKynsaTopoM). [IpuMeHATH
MOJIyYCHHbIE YMEHUS B MPAKTUUECKUX 3a7a4ax.

Brnagets MOHATHAMH BIHCAHHOTO W IEHTPAJIBHOTO YIJIA, MCIOIB30BaTh TEOPEMBI O
BIMCAHHBIX yIJaXx.

[Tonp3oBarbcst  (opMyslaMu TPUBEIECHUS HW OCHOBHBIM  TPUTOHOMETPHUUYECKUM
TOXKJIECTBOM JJISI HAXOXKIEHUSI COOTHOIIEHUIM MEXly TPUTOHOMETPUUYECKUMH BEIMUMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKACHUS Pa3JIMUHBIX DJIEMEHTOB
TPEYroJbHUKA («pELIEHNUE TPEYrOJIbHUKOBY»), TPUMEHATh UX MPHU PEIICHUH T'€OMETPUUYECKHUX
3ajay.

IIpumepHas padouyas nporpaMMa y4e0HOro Kypca «BeposiTHOCTb M CTATHCTHKA»
Ienn u3yyenunst yaeGHOro Kypca

B coBpemenHOM mpoBOM MUPE BEPOSTHOCTH M CTATUCTHKA TPUOOPETAIOT BCE OOJIBITYIO
3HaYUMOCTb, KaK C TOUKU 3PEHMS MPAKTUYECKUX MPUIOKEHHUH, TaK U UX POJId B 00pa30BaHHH,



HEOOXOIMMOM KaXXKAOMY uesloBeKy. Bospacraer umcno mpodeccuid, Mpu OBIaJEHUN KOTOPHIMU
TpeOyeTcsi xopomias 0a3oBas TOATOTOBKA B OOJACTH BEPOSATHOCTH M CTATUCTUKH, TakKas
NOATOTOBKA Ba)KHA JJISl NPOAOIDKEHUsS OOpa3oBaHMS W JJIS YCHEIIHOW NpodeccnoHaIbHON
Kapbephbl.

Kaxkaplii yenoBek NOCTOSHHO NPUHUMAET PELICHUS HA OCHOBE MMEIOUIUXCSA Y HEro
JaHHBIX. A JUIss 0OOCHOBAaHHOTO MPUHATHS DPELICHUS B YCJIOBUAX HEAOCTaTKa WU HM30BITKA
uH(poOpMa HEOOXOJMMO, B TOM YHCIIE XOPOIIO CHOPMHPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBIIIIICHHE.

NMeHnHO TO3TOMY OCTpO BCTala HEOOXOAMMOCTh chopMHUpOBaTh y 0O0ydYarOIUXCs
(GYHKIMOHATBHYIO TPAaMOTHOCTb, BKJIIOYAIONIYIO B ce0sd B KadyecTBE HEOThEeMIIEMOM
COCTaBJISIOIEH yMEHHE BOCIPHUHMMATh M KPUTUYECKH AaHAJIU3UPOBAaTh HH(GOPMALHIO,
MPEICTaBICHHYIO B Pa3JINYHBIX (hopMax, IOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PEabHBIX
MIPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH MIPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C
OCHOBHBIMH MPUHLKIIAMYU cOOpa, aHAIHM3a U MPEACTABICHUS JAHHBIX U3 Pa3NUYHbIX cep KU3HU
o0ImIecTBa W rocyaapcTBa MpUOOIIAeT 00yJaronInxcsi K OOIIEeCTBeHHBIM MHTEepecaM. M3ydenue
OCHOB KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3alluy nepedopa U moJcuéTa Ynucia BapuaHToB,
B TOM 4HCJe, B TPUKIATHBIX 3aJadaxX. 3HAKOMCTBO C OCHOBaMH TeOopuu rpadoB co3mgaér
MareMmaTudeckuil gyHmameHT ans GOpMUPOBAHUS KOMIETEHLIMHA B OONACTH MH(POPMATHKUA U
1M (ppoBbIX TEXHOJOTUH. [loMuMo 3TOrO0, IPY U3YUEHUU CTATUCTUKHU U BEPOATHOCTH 000TalatoTCs
MPEICTaBICHUS YYalllUXCAd O COBPEMEHHOH KapTHHE MHpa M METOAax €ro HCCIeAOBaHUs,
dbopMupyeTCS TOHUMAaHUE POJIM CTATUCTHKU KaK UCTOYHUKA COLMAIBHO 3HAYMMON WH(pOpMauu
U 3aKJIJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUSI.

B cooTBercTBMM C NaHHBIMH IETSMH B CTPYKTYpe IpOrpaMMbl y4eOHOTo Kypca
«BeposTHOCTh W CTAaTHUCTHKA)» OCHOBHOM IIKOJBI BBIACJICHBI CJEIYIONINE COAepKaTeIbHO-
metonuueckue uHuu: «IIpeacraBieHne TaHHBIX U ONMCATeIbHAS CTATUCTHKAY; «BeposSTHOCTHY;
«OneMeHThl KOMOWHATOPUKINY; «BBereHne B Teoputo rpadosy.

Conepxxanne nuHun «llpencraBieHne JaHHBIX M OMNMcCATENbHAsl CTAaTUCTHKA» CIIY)KUT
OCHOBOH 11 (POPMUPOBAHUSI HABBIKOB pabOTHI ¢ MHGOpPMAIUEH: OT UTEHUS U MHTEPHpEeTaluu
uHopmaruu, MpeAcTaBIeHHOW B Tabnuiax, Ha jauarpamMmMax # rpadukax g0 coOopa,
MPECTaBICHUS U aHAIKN3a IaHHBIX C UCTIOJIb30BAaHUEM CTAaTUCTHUECKHUX XapaKTEPUCTUK CPETHUX
U pacceuBaHus. PaboTas ¢ naHHBIMH, OOydaroIIMecs y4arcsi CUMTBHIBATH U MHTEPIPETUPOBATH
JaHHbBIE, BBIJIBUTATh, ApTYMEHTHUPOBATh U KPUTHUKOBATH MPOCTEUIITNE TUTIOTE3bI, PA3MBIILISATEH HAJl
(dakTOpaMu, BBHI3BIBAIONIMMH W3MEHYHMBOCTh, W OICHMBATh WX BIHUSHHE Ha paccMaTphUBacMbIe
BEJINYMHBI U IIPOIIECCHI.

NHTynTHBHOE  mpeACTaBlIeHME O  CIIy4alHOM  W3MEHUYMBOCTH,  HCCIIEJOBaHHUE
3aKOHOMEPHOCTEH M TEHJIEHIMHA CTaHOBUTCS MOTHMBMPYIOIIEH OCHOBOW JIi M3Y4YECHHUs TEOPUU
BEpOsITHOCTEN. bombiioe 3HaYeHNe 371eCh UMEIOT MPAKTUYECKUE 3a/1aHusl, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMH MOJIEIISIMU.

[ToHsiTHe BEpOSTHOCTH BBOAMTCS Kak Mepa MpaBaonofoOust ciaydaitHoro coObitus. Ilpu
U3y4eHUH Kypca oOydaromuecss 3HAaKOMATCS C NPOCTEHIIMMHM METOAAMU  BBIUYMCIECHUS
BEPOSITHOCTEN B CIy4ailHBIX 3KCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU HCXO/IaMH,
BEPOSITHOCTHBIMH 3aKOHAMH, TIO3BOJISIOLIMMHU CTaBUTh U pelIaTh Oojiee cIoKHbIe 3a1a4n. B kypc
BXOJISIT Ha4aJIbHBIE MTPEICTABIICHUS O CITy9aifHBIX BEJTMUMHAX M UX YHCIIOBBIX XapaKTEPHCTUKAX.

Takoke B paMKax 3TOro Kypca OCyIIECTBISIETCSl 3HAKOMCTBO 00yYarOIUXCsl C MHOXKECTBAMHU
¥ OCHOBHBIMH ONEpAIMsIMA HaJT MHOXXECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI MPHUMEHEHUS ISt
pellieHuss 3ajad, a TaKXKe HCIONb30BaHUS B APYTUX MAaTEMaTUYeCKUX Kypcax H Y4eOHBIX
npeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 xnaccax um3yudaercs Kypc «BepoATHOCTb M CTaTuCTUKa», B KOTOPBIM BXOAST
pasnensl: «[IpencraBineHue TaHHBIX U ONHMCATENIbHAS CTAaTUCTHUKA»; «BeposaTHOCTEY; «DIEMEHTHI
KOMOMHATOpUKNY»; «BBenenue B Teoputo rpadosy.



Ha u3ydenune ganHoro Kypca oTBOAMT | ydeOHBIN 4ac B HEENIO B TEUCHUE KaXKI0TO To1a
o0yuenusi, Bcero 102 yueOHBIX Haca.

Conepxxanune y4eOHOro Kypca (1mo rogam ooyueHus)

8 knacc

[IpencraBinenue AaHHBIX B BUAE TaONHWI, AUarpaMM, rpadukoB. 3aroyiHeHUE TaONHil,
YTEHHUE U TIOCTPOCHHE Juarpamm (CTOJOMKOBBIX (CTONOUYATHIX) U KPYTroBbIX). UTeHHe rpadukoB
peasibHBIX TporeccoB. M3pneuenue nHopManuy U3 auarpaMm U TaOJML, KCIIOIB30BaHUE U
MHTEPIIpETALMS JAaHHBIX.

OnwucarenpHas CTaTUCTUKA: cpefHee apudmMeTnyeckoe, Merana, pasMax, Haubopliee u
HauMEHbIIIEe 3HaYEHNs Habopa YUCIIOBbIX JaHHbIX. [IpuMephl ciyyaliHOM H3MEHUYMBOCTH.

CrydaifHbIH SKCIIEPUMEHT (OIBIT) U CiIydaiiHoe coObiTHe. BeposTHOCTh 1M yacTtoTa. Poib
MAaJIOBEpOSATHBIX U MPAKTUUYECKH JOCTOBEPHBIX COOBITUI B MpHUpoae U B odmecTBe. MoHeTa U
UTPAJIbHASI KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmnHbl. Yncno pédep u cymMMapHasi CTETICHb BEPIIIHH.
[IpencraBnenue o cBsizHocTu rpada. -Llenu u muknsl. [lytu B rpadax. O6xox rpada (siinepon
yTh). [IpencraBnenue 00 OPHUEHTHUPOBAHHOM rpade. Pemenue 3a1a4
C TIOMOIIIBIO TpadoB.

9 knacc

[IpencraBienue JaHHBIX B BHJIE TaOIHII, UarpamMmm, rpadukos.

MHOX€ECTBO, 3J€MEHT MHOXECTBa, MNOAMHOXKECTBO. Ormnepauuyu HaJ MHOXECTBAMU:
o0benuHeHue, TMepecedeHue, jgononHeHue. CBolicTBa omepanuii  HaJl  MHOMXKECTBaAMHU:
[IEPEMECTUTEIBHOE, COYETaTeNIbHOE, paclpeAeuTeNbHOe, BKIoueHus. lcronb3oBaHue
rpaduueckoro MpeaCcTaBICHUs MHOXKECTB JJIs OMMCAHUS PEAbHBIX MPOLIECCOB U SIBICHUM, TPH
peLIeHNH 3a/1au.

N3mepenune paccenBaHus JaHHBIX. JlUcrnepcuss M CTaHIAPTHOE OTKIOHEHHE YHMCIIOBBIX
HabopoB. Jluarpamma paccerBaHMUsL.

OneMeHTapHble COOBITHS cilydaiiHoro ombita. CiydaiiHele coOblTusi. BepositHocTH
coObITHi. ONBITHI C PABHOBO3MOKHBIMH AJIEMEHTapHBIMH coObITUsIMU. CiryyaiiHbiii BIOOp. CBS3b
MEXy MaJOBEPOSITHBIMM U NMPAKTUYECKH JOCTOBEPHBIMU COOBITUSMHU B IpHUpoAe, o0IIecTBE U
HayKe.

JepeBo. CBoMCTBA AEPEBbEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCAYEH BEPLINHBI,
CBSI3b MEXJy YMCIOM BepmIMH W uucioMm pédep. IlpaBuno ymHoxkenus. Pemenue 3amau c
HOMOIIBIO TpadoB.

[IporuBonomnoxueie coObiTus. [uarpamma Ditnepa. OObenUHEHHE U TEepeCcEeUCHUE
coObiTuil. HecoBmecTHbie coOBITHS. POpMyIia CIOKEHHS BEPOSITHOCTEH. YCIOBHAs BEPOSATHOCTb.
[TpaBuiio ymHoxkeHusi. HezaBucumblie coObitud. [IpencraBieHne skcriepuMeHTa B BUJE JI€peEBa.
Pemenue 3amau Ha HaxOXKJEHHE BEPOSATHOCTEN C TIOMOILBIO JEPEBA CIYyYaliHOTO SKCIIEPUMEHTA,
Jyarpamm Jumiepa.

10 xiacc

[IpencraBienue naHHBIX B BUJE TaONIUL, qUarpamm, rpaukoB, HHTEPIPETALHS JaHHbBIX.
YreHue u NocTpoeHue TabIMll, IUarpamMmm, TpaguKoB 10 pealbHbIM JaHHBIM.

[TepecranoBku u (daxropuan. Coueranus u uuciao coderanuii. Tpeyronpauk Ilackans.
Permienue 3a1au ¢ UCNoab30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposaTHOCTh. CiydallHbIN BBIOOpP TOUKH M3 (UTYpHI Ha MJIOCKOCTH, U3
OTpe3Ka U U3 IyT¥ OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepust HCTIBITAHUN 710 TTEpBOTO ycrexa. Cepust HCIBITAaHUI
Bepuymnu. BepostHocTu coObITH B cepun ucnbiTanuii bepHymu.

CrnyuyaitHas BelMYMHA U paclpenesieHHe BepoATHOCTeH. MaremaTnueckoe OXHUAaHuEe U
mucnepcus. [IpuMepsl MaTeMaTn4ecKoro OXHMAAHUS KaK TEOPETUYECKOIO CPEJHETr0 3HA4YEHUs
BEIMYUHBL. MaTemMarnuecKkoe OKUJAaHUE U TUCTIEPCUs CIIy4yalHON BEJIMYHUHBI «UHCIO YCIEXOB B
cepuu ucnbiTaHui bepHymmy».



[TonsaTue o 3akoHe OonpIIKX yncen. M3Mepenue BeposITHOCTEH ¢ MOMOIIBI0 YyacToT. Poib
Y 3HaYCHUE 3aKOHA OOJBIINX YKHCEI B PUPOJIE M OOIIECTRE.

Iliianupyemble npeaMeTHbIe pe3yJabTaTrbl 0cBoeHusi [Iporpammel (o roxam
o0y4eHmus)
[IpeameTHbIE pe3ynbTaThl OCBOCHHS Kypca «BepodaTHoCTh U cTarucThka» B 8—10 kiaccax
XapaKTepU3YyITCA CIEIYIOIMMH YMEHUSIMU.
8 ki1ace

Yurare MHPOPMAINIO, TIPEICTABICHHYIO B TaOiMIaX, HA JIUarpamMMax; MpeCTaBIsaTh
JIaHHBIC B BHJE TaOJIMI], CTPOUTH IHAarpamMMbl (CTOJOMKOBBIC (CTOIOYATHIE) U KPYTOBBIE) IO
MacCUBaM 3HAUYCHUM.

OnuceiBaTh U MHTEPHPETUPOBATh PEabHbIE YUCIIOBBIE JTaHHBIC, MPEACTABICHHBIE B
TabIMIaxX, HA TUarpaMMax, rpaukax.

Hcnonb3oBarh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKH: CpElHEe
apudmeTrnyeckoe, MeiMaHa, HauOoJIbIIEe U HAUMEHbBIIIEEe 3HAYCHUSI, pa3Max.

HmeTh mpeacTaBieHUE O CIydyallHOM M3MEHYMBOCTU Ha MpUMEpPax IeH, GU3NYECKUX
BEJIMYUH, aHTPOIIOMETPHUYECKUX JIaHHBIX; HMETh IPEICTaBICHHE O CTAaTUCTHYECKOU
YCTOMUYMBOCTH.

9 knacc

W3Bnekath U MpeoOpa3oBbIBaTh HH(POPMALIMIO, TPEACTABICHHYIO B BHJE TaOIuIl,
IrarpaMm, rpauKoB; MPEACTaBIATh JaHHBIE B BUJE TAOIHII, JUarpamMMm, rpauKoB.

OnuceiBaTh JaHHBIE C IMOMOIIBK CTAaTUCTUYECKUX IOKa3areed: CPpeIHUX 3HAYEHUU U
Mep pacceuBaHMsl (pa3Max, JUCIIEPCUS U CTaHJapPTHOE OTKIOHEHUE).

Haxoauts YaCTOThI YHUCIIOBBIX 3HAYEHU U u YaCTOThI COOBITHIA,
B TOM YHCJIE 110 pe3yIbTaTaM U3MEepEHH U HAOIIONECHHA.

HaxonuTe BEpOATHOCTH CIOy4yailHBIX COOBITHII B OMbITaX, 3HAas BEPOSATHOCTH
ANIEMEHTapPHBIX COOBITHH, B TOM quclie B OTbITax
C pPaBHOBO3MOYKHBIMHU AJIEMEHTAPHBIMHU COOBITUSMHU.

Hcnonp3oBarh rpaduyeckue MOIENIU: AEPEBO CIYyYalHOrO 3KCIIEPUMEHTA, AUarpaMMbl
Diinepa, yucnoBasi mpsmasi.

OnepupoBarh MOHATHSAMH: MHOXECTBO, MOJMHOXECTBO; BBINOJHATH ONEpPallUU Hal
MHOXXECTBaMH: 00beAMHEHHE, NTepeCceUeHUe, JONOIHEHNE; IEPEUNCIIATh JIEMEHTbl MHO)KECTB;
IPUMEHSTH CBOICTBA MHOXKECTB.

Hcnonb3oBarh rpaduyeckoe MpeAcTaBICHUE MHOXKECTB U CBA3EH MEXIy HUMH JUIs
ONMCAHUS TPOLECCOB U SIBICHUH, B TOM YHUCIIE MPU PEHICHWU 33Ja4 U3 JAPYruX Yy4eOHbIX
IIPEIMETOB U KypCOB.

10 knacc

W3Bnekath W mpeoOpa3oBbiBaTh HH(OpPMAIIMIO, TPEACTABICHHYIO B Pa3lIWYHBIX
UCTOYHMKAX B BHUJAE TaONUL, AUarpamMm, rpadukoB; MpeACTaBIsATh JaHHbIE B BHJIE TaOIuI,
quarpamm, rpadukos.

Pemare 3amaun opraHn30BaHHBIM 11€peOOPOM BapUaHTOB, a TAKXKe C HUCIOJIb30BaHUEM
KOMOWHATOPHBIX MIPABHUII U METOJIOB.

Hcnonp30Barh onucaTebHbIe XapaKTEPUCTUKH JJISl MACCUBOB YUCJIOBBIX IaHHBIX, B TOM
quCIIe CPEAHNE 3HAYEHHSI U MEPBI PACCEUBaHUS.

HaxonuTe 4YacTOThl 3Ha4€HWH U 4YACTOThl COOBITHS, B TOM 4YHCIE IOJb3YICh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOCHUH.

HaxonuTe BepOSITHOCTH CIydalHBIX COOBITUH B M3YyYEHHBIX ONBITaX, B TOM YHCJE B
OTIBITaX C PABHOBO3MOKHBIMU IIEMEHTAPHBIMH COOBITUSMU, B CEPHSIX UCIIBITAHUIA JIO TIEPBOTO
ycrexa, B CepusiX UCHBITaHUI bepHymn.

VMeTs npeAcTaBieHUE O CIIy4alHON BEIMYMHE U O PACIIPEACIICHUH BEPOSTHOCTEH.

HmeTh npeacTaBieHue 0 3aKoHe OONIbIINX YHCel Kak O MPOSIBIIEHUH 3aKOHOMEPHOCTH B
CJIly4yaifHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YKCEI B PUPOJIE U OOIIECTBE.



Il00x00b1 K oyenusanuo NAAHUPYEMbIX Pe3YIbMamos 00yueHus

OCHOBHBIMHU METO/IaMU IPOBEPKHU 3HAHUN M YMEHHUH ydaluXcs 10 MaTeMaTUKE SBIISIOTCS
YCTHBI ONpOC M mNHCbMEHHbIE paboThl. K mnuchbMeHHBIM (opMaM KOHTPOJS OTHOCSTCS:
MareMaTU4eCcKHe AMKTAHTBI, CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE Pa0OTHI, TECTOBBIC 3aJaHUS U
TECTHI.

OcHoBHbIE BHIBl TPOBEPKM 3HAHUM — TeKyllas M uToromas. Tekylas IpoBepka
MIPOBOJIUTCSL CUCTEMATHUYECKU U3 ypOKa B YpPOK, a UTOTOBasi — M0 3aBEPILIEHUU TeMbI (pa3ena),
LIKOJIBHOT'O Kypca.

[Ipu orneHMBaHMM TUTAHUPYEMBIX PE3YJbTAaTOB 00y4YeHUss Maremaruke ydantuxcs ¢ HOILA
HEOOXOJMMO YYWUTBHIBaTh TAKUE HHAMBHUIYAJIbHbIE OCOOEHHOCTH HMX Pa3BUTHs, KaK: YpOBEHb
pa3BUTHS MOTOPUKHU PYyK, YPOBEHb BIAJCHUS YCTHOW pEUbl0, JHEPreTHUECKHE PECYpPChI
obyuarotuxcsi ¢ HOA. [Ing kaxmoro oOydaromierocss y4uTedb MOAOMpaeT MHIUBUAYaJIbHBIC
(bOopMBI KOHTPOJISL PE3YIILTATOB OOYUECHHSI MaTEMaTHKe.

Hnst oOyuatomuxcs ¢ HOJJA HeoOXomumo yBeTWYEHHE BPEMEHH JUISL BBIIOJIHEHUS
KOHTPOJIBHBIX 1 CAMOCTOATEIbHBIX Pa0OT.

KoHTposnbHbIEe, caMOCTOATENbHBIE U IPAKTUUECKUE PAaOOTHI IIPU HEOOXOAUMOCTU MOTYT
MpeararbCcsi ¢ MCMOJIB30BAaHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHUS, WHOTO MPOTPaAMMHOIO
o0ecriedeHrs; NP HEOOXOIMMOCTH MOXKHO HCIIOJB30BaTh TEKCTHI C KPYMHBIM HIPUDTOM;
MPUMEHSTh KOHTPOJIbHBIE HU3MEPUTENH C OTIACIbHBIMU JJIEMEHTAaMH PEIICHUS, HCIOJIb30BaTh
QJITOPUTMBI IIPU PELICHUHM YPAaBHEHHUHW M HEPABEHCTB, KOHTPOJIbHBIE M3MEPUTENIHU C IOTOBBIMU
rpaduxamu GyHKIHMI 1 TMarpaMMaMu; UCII0JIb30BaTh OHJIAH TECTUPOBAHKE C BLIOOPOM OTBETOB.

Texkymumii koHTpoab B (OpME YCTHOrO oOImpoca IpPU HU3KOM KadeCTBE YCTHOM
JKCIIPECCUBHON PeUM ydamuxcs HeoOX0UMO 3aMEHSTh MMCbMEHHBIMU (hOpMaMHu.

Hanpumep, ¢ 3Toil 1e/ibl0 MOTYT HCIHOJB30BaTbCsl TECTbl U TECTOBBIE 3a/JaHUs U3
bubmuorexu MOIIII (POI) Ha moboMm 3Tane ypoka. C MOMOIIBIO TaKWX 3aJaHU U BOMPOCOB
3HAYUTENBHO TpoIle MoAoOpaTh MaTepuan JJid KOHKPETHOro Kiacca, oOydaromierocs,
COOTBETCTBYIOIIMKA YPOBHIO €r0 PAa3BUTHUS U BO3PACTHBIM OCOOCHHOCTSIM.

Cneyuanvhuie ycnogus peanusayuu OUCHYUNIUHDL

B cnyuae HeoOXomuMocTH (BBIp@KEHHBIE JBUTATEIbHBIE PACCTPOMCTBA, TSHKEIOE
HOpakeHHE PYK, MPEMATCTBYIoIIee (GOPMHUPOBAHUIO I'Ppa)OMOTOPHBIX HABBIKOB) pabouee MeCTo
oOyuatomierocst ¢ HOJIA nomkHO OBITH CHENMANBHO OPraHU30BaHO B COOTBETCTBHM C
OCOOEHHOCTSIMH  OrpaHMuYEHH ero 370poBbi. HeoOxoaumo mpeaycMOTpeTb Haludue
NEPCOHATBHBIX KOMIIBIOTEPOB, TEXHUYECKHX NPUCTIOCOONEeHUH (CrenuanbHas KiIaBHATypa,
pa3IMYHOrO BHJIAa KOHTAKTOPbHI, 3aMEHSIOLIME MBbIIIb, JKOWCTHKH, TPEKOOJbl, CEHCOpPHBIE
TJIAHIIETHI ).

JlolkHBl ~ OBITH  CO3JaHbl  YCIOBUS AN (YHKIMOHMPOBAHUS  COBPEMEHHOMU
UH(POPMAITMOHHO-00pa30BaTeIbHON Cpenbl, BKIIOYAIONICH OSJEKTPOHHBIE WH(POPMAIMOHHBIC
pecypchl, DIEKTPOHHbIE 00pa3oBaTeNbHBIE PECYpPChl, COBOKYMHOCTh HMH(OpMaIMOHHBIX
TEXHOJIOTH, TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX TEXHUYECKUX CPEJICTB U
TEXHOJOTHH (B TOM uyHcihe, ¢uen-TpeHaxepoB, HHCTpyMeHTOB Wiki, HQPOBBIX BHUAEO
MaTepuaioB, BUPTYaJIbHBIX Jaboparopwii W 1Ap.), OOECHEUMBAIONIUX TOCTHIKCHHE KaKIbIM
oOyuarouumes ¢ HOJIA makcuManbHO BOZMOXKHBIX JUIS HETO pe3yabTraToB oOydeHus. Hampumep,
COBPEMEHHOU 00pa30oBaTebHON Cpeioil B 00yIEHUN MaTeMaTHKe SBIISIFOTCS PECYPCHhI 00JIauHOM
uHTepHeT-margopmer MOII (POII), kotopwle comepxkar HeoOXoaAHMBIE 00pa3oBaTelbHbIC
MaTrepuabl, HHCTPYMEHTBI ISl KX CO3IaHUS M PENaKTUPOBAHMUS, BUPTYAIbHBIC JIAOOPATOPHH.
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