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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas nmporpamma no npenmety «Anredpa» paspadboTtana s ydammxcs 7-9 kmaccoB MAOY

«Pycckast ruMHa3Ms» B COOTBETCTBHH C:

denepanbHbBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM O0OIIero 00pa3oBaHUS,
YTBEP)KIEHHBIM TPUKa3oM MuHHUCTEpCTBa 0Opa3oBaHusi u Hayku Poccuiickoit ®denepanuu ot 17
nexadpsa 2010 r. Ne 1897 (c uzmeHenusmu, BHeceHHbIMU [Ipukazom MunucrepctBa IlpocBenienus
Poccun ot 11.12.2020r. Ne712);

[Tpukazom «O BHECEHUH U3MEHEHUH B Tpuka3 MuHHCTEpcTBa 00pa3oBaHus U Hayku PO ot
17 nexabpst 2010 r. Ne 1897» ot 29 nexadpst 2014 r. N 1644;

Ha ocHose:
o TpeboBanuii K pe3ynbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOrpaMMBbI
OCHOBHOTO 0011eTr0 006pazoBanuss MAOY «Pycckas ruMHA3HU,;
C yuérom:
o [TpumepHOI1 OCHOBHON 00pa30BaTEIbHONM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs,

0I0OpeHHOM pemnieHneM  (enepaabHOro  y4eOHO-METOJAMYECKOTO OOBEJAMHECHUS 110 OOIIeMy
oOpa3oBanuto, mpotokon oT & ampens 2015 r. Ne 1/15 ¢ yderoM H3MEHEHHH, BHECEHHBIX
[Tporokonom 3acenanus @enepabHoro YMO 1o obmemy obpazoanuro ot 28.10.2015r. 33/15) (B
penakuuu ot 04.02.2020r.).

PITVII cocraBnena ¢ yuerom Paboueii nporpamMmel Bociutanust MAOY «Pycckast THMHa3Us».

YMK no maremaruxe nox peaaxuueii [.B. Jlopodeena.

Jannas paOouast mporpamma opHeHTHpoBaHa Ha peanuzanuio @I'OC BTOporo mokoieHus B
OCHOBHOH MIKOJIe. B CBsI3M C 3TUM Ha ypoKax HCHOJB3YIOTCS NMPEHUMYIIECTBEHHO AKTHBHBIE (POPMBI
palboThl, HalpaBlCHHbIE Ha BOBJICYEHUE YYAIIMXCS B MaTEeMaTHYECKyIO JEsITeIbHOCTb, Ha
oOecrieueHre OHUMAaHNs UMH MAaTEMaTUYEeCKOro MaTepuaia U pa3BUTUSl UHTEIIEKTa, IPUOOpEeTeHHE
IPaKTUYECKUX HABBIKOB, YMEHUH MPOBOAMUTD PACCYXAEHUS, loKa3zaTenbcTBa. Hapsaay ¢ atum Gonbiioe
BHHUMAaHUE yJIESE€TCS UCIOJIb30BaHUIO0 KOMITBIOTEPOB M MH(GOPMAIIMOHHBIX TEXHOJOTUH I YCHIICHUS
BU3YaJIbHOU M 9KCIIEPUMEHTAJIBHON COCTaBIsIoNIeH 00ydeHus anredpe.

W3ydyenue kypca anreOpbl SBISIETCd BaKHEHIIEW COCTaBISIONIEH OCHOBHOIO —OOIIEro
oOpa3oBaHus. DTOT MpeMET HalpaBJIeH Ha OCBOEHHUE IIKOJIbHUKAMU OCHOBOIOJATAOIINX MOHATHH U
uae, TakuxX, KaK 4YHclIOo, OYKBEHHOE MCUUCICHHE, (YHKIHUS, BEPOATHOCTb, JEAYKLHA,
MaTeMaTHYeCKOe MOJIEIMPOBaHUE Y CBOCHHBIE B Kypce anreOpbl OCHOBHOM IIKOJIBI 3HAHUS U CTIOCOOBI
NEHCTBUII  CO3Jal0T OCHOBY MAaTeMaTHYeCKOW TIpaMOTHOCTH, HEOOXOJMMON HE TOJIBKO JUIsS
JAJIBHEUINETO YCIEUTHOIO0 M3Y4YEHHMs] MAaTeMAaTHKH M JAPYTUX IIKOJbHBIX AWCLUIUIMH, HO W JJA
pelIeHNs MHOTHUX MPAaKTUYECKUX 3a/1a4 BO B3POCIIOHN KU3HHU.

M3BeCTHO M TO, YTO MAaTE€MaTUKy KakK IIKOJIbHBIA MpeaMeT OOJBIIMHCTBO YYEHHKOB CUMTAET
TPYAHBIM, CKYYHBIM, HEJOCTYNHBIM HMX IOHUMAaHMIO U JJI JKU3HM BHE KIIACCHOIO KaOWHeTa
HEHY)XHbIM. BclieZicTBHe uero nHTepec K mpeaMery yrpadyuBaercs. Y 4eOHO-MeTOMUECKUH KOMIUIEKT
no Matematuke Juisi 7—9 kiaccos noa penakuueit I.B. JlopodeeBa mno3BossieT 3¢pdeKTUBHO pemiaTh
TPU BaXHEUIIME 3aJjauu: 3aUHTEpPEeCcOoBaTh, pa3BUTh, 00yunTh. YMK co3nan TakuMm o0pa3om, 4yToOBI B
NEPBYIO OYepeb 3aUHTEpecoBaTh peOeHKa, 4TOObI MaTeMaThKa CTajla JUYHOCTHO 3HAYUMOM ISl HETO.
Tem caMbIM cO3/1a€TCsl MOJI0KUTENIBbHAs MOTUBALIMS U3yUEHHsI MaTepHaa.

Jluans YMK 5—9 no maremaruke noxa penakuueid I'.B. JlopodeeBa oTpakaer coBpeMeHHbIE
METOJUYECKME W MEAarornyeckue TEHJEHUUU [PENoJaBaHus MAaTEMAaTUKH, €ro COJAEp)KaHue
MOJIHOCTBIO COOTBETCTBYET CTaHJAPTY MaTEMaTHYECKOT0 00pa30BaHusl.

B yueOHHKax OOHOBJIEHBI MOJIXOABI K H3JI0KEHUIO TPAJIUIIMOHHBIX BOIIPOCOB.

[Tpu u3noxxeHnu yueOHOro MaTeprasia yYUThIBAIOTCS BO3PACTHBIE OCOOEHHOCTH YUYaIUXCS.

Jlig Kypca XxapakTepHbI OIIOpa Ha 3/1paBblii CMBICI U UHTYULUIO.

B npouecce npoxoxaeHuss Kypca BOCIIUTBIBAETCSI YMEHUE NPUMEHATh MaTeMaTUYeCKHe 3HaHUS
B PEAIIbHOU IIPAKTHKE.

Kypc 3HakoMHT yJammxcs ¢ MaTeMaTUKOM KaK ¢ YaCThIO OOIICUETIOBEYSCKON KYIbTYPHI.

Y4eOHUKHN OTIIMYaeT COBPEMEHHBIN CTUIIb IOJJaul MaTepHralia, COOTBETCTBYIOUINI TPeOOBaHHIM
JUYHOCTHO-OPUEHTUPOBAHHOIO O0Y4EHUS.



B ydeOHMKax 3aj0KeHa COBpPEMEHHas TEXHOJIOTHS YpPOBHEBOH muddepeHranuu, 4YTo
MIO3BOJISIET:

1) paboTath B KJaccax ¢ A€TbMHU Pa3HOTO YPOBHS MOJTOTOBKH;

2) MHAMBUAYAIM3UPOBATh YUE€OHBIHN MPOLIECC B paMKaX OJHOI'0 KOJUIEKTHBA.

[TpunsTBIE TIpY NOCTPOEHUH Kypca METOJMYECKUE IIO/XOJ]bl HAlpaBiI€Hbl HA IIOBBIIICHUE
pasBuBatoiiero gdexra oOyueHus, o0ecrneyeHne OCO3HAHHOCTH M MPOYHOCTH YCBOEHHS Y4eOHOro
Mmarepuaia, (OpMHpPOBAHHWE CUCTEMHBIX 3HAHHI, OBJAJCHHE HAOOPOM pPAa3HOOOPA3HBIX CTPATETUi
pelLeHus 3a1au.

B npouecce n3yueHust Kypca y4eHUK IpUOOPETAET HABBIKM CAaMOCTOSATEIBHON pabOThl ¢ KHUTOU
— CaMOCTOSATEJILHOTO U3BJICUEHHs HY)KHOW MH(pOpMAaLUU.

Jannas paboudas mporpamMMa mpeaycMaTpuBaeT o01eo0pa3oBaTesibHOE U3yYeHHE alreOphl Ha
npoTsbkeHuH  7-9  kimaccoB. B paboueil mporpamme ydTeHbl OCOOEHHOCTH, COJEpXKAHUE U
MOCIIEI0BATEIFHOCT U3yueHusl MaTepuana B coorBerctBuu ¢ YMK mop pen.I'.B. Jlopodeena.

Ocnoenasn Uesib.y4CHUK I10JIYyUYUT BO3MOXKHOCTh OBJIAJICTh CHCTEMOM MaTeMaTHUYCCKUX 3HAHHU U
YMCHHﬁ, HeO6XO,I[I/IMI>IX A1 IPUMCHCHHUA B HpaKTquCKOﬁ ACATCIIbBHOCTH, UH3YUYCHUA CMCIKHBIX
JAUCHUILUINH, ITPOAOJIZKCHU A O6pa3OBaHI/I${.

Peanuzanus naHHOM MpoOrpamMMel HaIllpaBJIeHA HA PELIEHUE CIAEAYIOMNX 3a1a4:

B HANPABJICHUH JJUYHOCTHOIO Pa3BUTHUSA

* pPa3BUTHUE JJOTHYECKOTO U KPUTUUYECKOTO MBIIUICHUS, KYJIbTYPbI PEUH;

* BOCIIMTAHHUE KA4eCTB JTUYHOCTH, OOECIEUNBAIOIIUX COLUATBHYI0O MOOHIBHOCTD, CIIOCOOHOCTD
MIPUHUMATh CAMOCTOATEIIbHBIE PEIICHUS;

* ¢dopMUpOBaHHE KAueCTB MBIIUICHHUS, HEOOXOJMMBIX [UIs aJanTallii B COBPEMEHHOM
UH(POPMALIMOHHOM 00IIIECTBE;

* pa3BHUTHE MHTEPECa K MAaTEMAaTUYECKOMY TBOPUYECTBY U MaTEeMaTHUECKUX CIIOCOOHOCTEI;

B MeTanpeIMeTHOM HallPaBJeHUU

* ¢opMupOBaHUE TMPEICTABICHUI O MaTEeMAaTHKE KaK 4YacTH OOIIEYelIOBEYECKOW KYIbTYpHI, O
3HAYMMOCTHU MAaTEMATUKHU B PA3BUTHH IIUBUIIN3AIUUA U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE TIPEJICTaBICHHN O MaTeMaThke Kak (opMe OMUCaHUS M METOoAe MO3HAHUS
JIEUCTBUTEITLHOCTH,

* popmupoBaHue OOIMUX CIOCOOOB MHTEIUIEKTYATbHON AeSITENEHOCTH;

B NPEeAMETHOM HaNpaBJIeHUH

* OBJIaJICHME MATEeMATHMUECKUMHU 3HAHUSAMH U YMEHHUSIMH, HEOOXOIUMBIMU ISl TPOJOIIKECHHUS
00y4eHUs1 B CTapIIei IIKOJE WM MHBIX O0IIe00pa30oBaTEIbHBIX YUPEKICHHUIX, U3YUCHHUS CMEXKHBIX
JUCLUIUINH, TPUMEHEHUS B IOBCEAHEBHOM )KU3HH;

* co3manue ¢yHIAAMEHTa I MaTeMaTH4YeCKOTO pPa3BUTHUS, (POPMUPOBAHUS MEXAHU3MOB
MBIILIEHUS, XapaKTEPHBIX JJI1 MATEMATUUYECKOU JEATEIbHOCTH.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

CogepxaHre MaTeMaTHYECKOTO 00pa3oBaHUs MPUMEHHUTEIBHO K Kypcy anredpa B OCHOBHOM
HIKOJIE TPEJCTABIEHO B BHUJAE CIEIYIOMIMX COJEPKaTENbHBIX pa3lesioB. JTo apu(pMeTHKa; anredpa;
(GYHKIIMHM; BEPOSTHOCTh W CTaTHCTUKA. Hapsgy ¢ 3TuM B coaepiKaHHE OCHOBHOTO OOIIEro
06pa3013aHm[ BKJIFOYCHBI JIBa AJOMOJHUTCIBHBIX MCTOJOJOTMYCCKUX pasacia: JIOTUKa U MHOXCECTBA,
MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHH, UTO CBS3aHO C peaiu3aluei 1eaei o0MenHTeNIEeKTYalIbHOTO
1 O0IIEKYIBTYPHOTO pa3BuTHs ydamuxcs. Copepikannue KakJ1I0ro U3 3THX pa3/ieioB, MPOHU3BIBAET BCE
OCHOBHBIE Pa3/Iebl COJepKAHUS MaTEMaTHUYECKOT0 00pa30BaHUs Ha JaHHOU cTyneHu oOydenus. [Ipu
OTOM II€pBas JIMHUA — «Jlormka ¥ MHOKECTBa» — CIIYKUT LEJIW OBJIAJACHUA YJAlIUMHCA HCKOTOPBIMU
3JIEMEHTAaMU YHHBEPCAJIBHOTO MaTeMaTH4eCKOro si3blka, BTOpas — «MareMaruka B HUCTOPUYECKOM
Pa3BUTUN» — CLIOCOOCTBYET CO3/IaHUIO OOIIEKYIBTYPHOT0, TyMaHUTAPHOTO (hOHA U3YyUEHHS Kypca.

Cogepxanue pazaena «Anredpay cnocoocTByeT (OPMUPOBAHUIO Y YUAIIUXCS MATEMAaTUYECKOTO
anmapara Ui pelieHusl 3a7a4 U3 pa3HbIX pa3/ieJIOB MaTEeMaTHUKH, CMEXKHBIX MIPEIMETOB, OKpYKaroIen
PCATIBLHOCTH. SI3BIK aHFGGPBI MNOAYCPKUBACT 3HAYCHUC MATCMATHUKH KaK A3bIKa JId IMOCTPOCHUS
MaTEeMaTUYECKUX MOJENIed TPOIIECCOB M SIBJICHUN peaJbHOTO MHUpa. B 3amaum w3ydeHws: anreOpbl



BXOJISIT TaKXK€ Pa3BUTHE aJTOPUTMHUECKOTO MBIIIICHHSI, HEOOXOIUMOT0, B YACTHOCTH, JJISi OCBOCHUS
Kypca WH(OpPMAaTHKH, OBJIAJCHUE HaBbIKaMU JENYKTUBHBIX paccyxjeHuil. IIpeoOpa3oBanue
CHUMBOJBHBIX (pOpM BHOCHUT crneuu(uyeckuid BKJIAJ B pa3BUTHE BOOOPAKEHHS YYALIMXCS, HX
CIOCOOHOCTEHM K MaTeMaTH4YECKOMY TBOPYECTBY. B OCHOBHOI 1IKOJIE MaTepuall FpyNIUpPyeTcs BOKPYT
palMOHAIBHBIX BBIPAXKEHUM, a BOIPOCHI, CBSI3aHHBIC C HPPALUOHAIBHBIMUA BBIPAKCHUSMH, C
TPUTOHOMETPUUYECKUMH (PYHKIUSAMH U IPeoOpa30BaHUSAMU, BXOIAT B COAEPIKaHUE Kypca MaTeMaTUKU
Ha CTapIIel CTyNneHu o0y4eHus B IIKOJIE.

Copnepxanue pasznena « DyHKIMW» HALCJICHO HA MOJYyYEHHUE IKOJIbHUKAMU KOHKPETHBIX 3HaHUUI
0 (DYHKIIMM KaK BaXHEUIIEH MaTeMaTHUYECKOW MOJICNIN JJIsl OMUCAHUS M UCCIICOBAHUS Pa3HOOOPA3HBIX
nporeccoB. M3yuenue 3Toro marepuaina ciocoOCTBYET Pa3BUTHIO y ydallluXcs YMEHHsI UCIIOJIb30BaTh
pa3iuyHble S3BIKM MAaTEMAaTUKU (CIOBECHBIH, CHUMBOJIMYECKHH, Tpaduyeckuii), BHOCHUT BKJIaJ B
(bopMHpOBaHUE NPEACTABIECHUHN O POJIM MATEMATUKH B Pa3BUTUU LIUBUIIN3ALMU U KYJIbTYPBI.

Paznen «BeposITHOCTD M CTaTUCTHKA» — 00s3aTENIbHBIA KOMIIOHEHT HIKOJIBHOTO 00pa3oBaHMUS,
YCUJIMBAIOIIUI €ro NMPUKIAJHOE M IPAKTUYECKOe 3HAYeHHe. DTOT MaTepuall HEOOXOIuM, IMpexKie
BCEro, g (popMupoBaHus y ydamuxcs (pyHKIIMOHAIBHOW IPaMOTHOCTH — YMEHHsI BOCIIPUHUMATH U
KPUTUYECKH aHAJIU3UPOBaTh MH(POPMALMIO, MPEJCTABICHHYI0 B Ppa3iIUuHBIX (opMax, MOHMMATh
BEPOSITHOCTHBIA ~ XapakTEp MHOTMX PEAIbHBIX  3aBUCHMOCTEH, IIPOU3BOAUTH  IPOCTEHIINE
BEPOSTHOCTHBIE pacueThl. V3ydeHue OCHOB KOMOMHATOPHUKM IMO3BOJMT YyYallleMyCsl OCYLIECTBIISATh
paccMOTpeHHE CllydaeB, Iepedop M IOJCYET 4YUCIAa BapUaHTOB, B TOM 4YHCJIE€ B IPOCTEHIINX
IIPUKJIAIHBIX 3a7a4ax.

[Ipy W3ydyeHMM CTaTHUCTUKM U BEPOSITHOCTU O0OramaroTcs HPEJCTaBICHHUS O COBPEMEHHOMU
KapTHHE MHUpa M METOAAX €ro HMCCieqoBaHus, (HopMUpyeTCs NMOHUMAHHUE POJM CTATUCTHKH Kak
UCTOYHMKA COLMAIBHO 3HAYMMON WHGOpMAIMM W 3aKJIAIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBILLUICHHUS.

OcoOenHocThIO pazgena «JIoruka U MHOXKECTBa» SIBJSETCS TO, YTO IPEACTABICHHBIH B HEM
MaTepuan IMPEUMYIIECTBEHHO H3y4aeTcs IIPpU PacCMOTPEHUHM Ppa3IM4HBIX BOIPOCOB Kypca.
CoOTBEeTCTBYIOIIMK MaTepHan HaleJeH HAa MaTeMAaTH4YeCKOe Pa3sBUTHE ydamuxcs, (OpMHpPOBAaHUE Y
HUX YMEHHS TOYHO, CKATO U SICHO U3JIaraTh MBICJIM B YCTHON U IIMCbMEHHOMN pEUHu.

Pasnen «Marematuka B HCTOPUYECKOM pPa3BUTUW» IMpeIHa3HayeH Uil (QOpMHUpPOBaHUS
IpEeJCTaBICHUH O MaTeMaTUKe KaK 4YacTH 4YeJOBEYECKOM KyJIbTYypbl, s OOILEro pa3BUTHUS
IIKOJILHUKOB, JUISI CO3/1aHUs KYyJIbTYpHO-UCTOpUYECKOW cpenpl oOyudeHus. Ha Hero He Bwlaensercs
CIELHAJIbHBIX YPOKOB, YCBOCHUE €r0 HE KOHTPOJIMPYETCS, HO COAEpIkKAHUE ITOr0 pasjesiaa OPraHudHO
IPUCYTCTBYET B Yyue€OHOM IIpoliecceé KaK CBOEro poja T'yMaHUTApHBIM (OH HpU paccMOTPEHUU
npoOJIeMaTUKNA OCHOBHOTO COZIEpKaHHsI MaTeMAaTHYECKOr0 00pa3oBaHUs

MECTO ITIPEJIMETA B ®EJIEPAJIBHOM BAZUCHOM YYEBHOM IIJIAHE

CornacHo QenepanbHOMy 0a3MCHOMY y4eOHOMY IUIaHy A O0Opa3oBaTENbHBIX YUPEKACHUMN
Poccuiickoit ®@enepanuy Ha M3ydyeHUE MaTeMaTUKKM Ha CTYNEHH OCHOBHOrO oOIIero odpa3oBaHus
OTBOJAMTCS HEe MeHee 875 4 u3 pacyera 5 u B Hezemo ¢ V no IX kiace.

Jnst obecrieuenus yaeOHOTO Tporiecca B3IT COOpHUK pabounx mporpamm, 7-9 kimacce 3-e. uzn M:
[Ipoceemenne,2016 r.

B 7 xmacce BeiOpan yueOHUK «Anredpa, 7 kmacc» moa pemakiuend ['.B. JlopodeeBa, Mocksa,
«IIpocsemenue»,2015r. ITo 6azucHoMy yueOHOMY IUTaHy Ha Kypc «AureOpa, 7 Kiaccy» OTBEIEHO 3
JacoB B HeJelnmo, Bcero 105 gacoB

B 8 kiacce BrIOpaH yueOHMK «Anrebpa, 8 kiaccy» noxa pepakuueit I.B. Jlopodeena, Mockaa,
«IIpocsemenue»,2015r. [To 6asucHOMY yueOHOMY TUIaHy Ha Kypc «Anrebpa, 8 Kiaccy» OTBelneHO 3
yaca B Heaemo, Bcero 108 yacos.

B 9 kmacce BeiOpan yueOHUK «Anredpa, 9 kmace» noxa peaakuueit I'.B. lopodeeBa, Mocksa,
«IIpocsemenue»,2015r. T'ogoBoii 00bem yueOHOro BpemeHH cocrtaBiser 102 waca, HeaenbHas
Harpy3ka 3 yaca (34 negenu*3 yaca=102 vaca)

YMK Jlopodees B.I'.

VYuebnuku coorBerctBytor PI'OC mo wmarematnke. B Kypce npomoipkaercs pa3BUTHE
BBIYUCIIUTENBHON KYJIbTYphl IIKOJIBHUKOB B €€ COBPEMEHHOM IOHMMAaHMH, aKTUBHO (OPMHPYETCS
anreOpanyeckuii ammapaT, TMpPHYEM YdJalluecs OBJIAJCBAIOT Oojiee IMIUPOKUM M TMPAKTHUECKU



3HaYMMBIM KPYrOM YMEHHUH, 4eM MpH M3YYEHUHU TPAAMLUOHHOTO Kypca. [Ipu BBeneHUM OyKBEHHOTO
HCUUCJIEHUS TIEPECMOTPEHO COOTHOLIEHHE aNreOpanyeckoro u (PyHKIMOHAIBHOTO MOIX0A0B B MOJIb3Y
IIEPBOT0, YTO CYILIECTBEHHO YIPOINAET TPYAHBIM I y4alluXcs MaTepual U YCKOPSeT OBJIAaJCHUE
TEXHUKOM mpeoOpazoBaHuil. PYHKIMOHAIBHYIO JMHHUIO OTJIMYAET SPKO BBIPAXKEHHAs NPUKIIATHAs
HANpaBJICHHOCTh, @ TAK)KE IOCTOSHHAS B3aMMOCBS3b AHAJUTUYECKOTO M TIpa)UiYecKoro acleKTOB;
rpaduyeckye MpeicTaBlIeHus 10 Mepe UX Pa3BUTHsI €CTECTBEHHBIM 00pa30M BCTPAMBAIOTCS B Jpyrue
paszensl Kypca. IlociienoBarebHO IPOBOAUTCS COACPKATEIbHO-METOAMYECKAS JIMHUS, BKIIFOYAOLIAs
KOMOUHATOPUKY, 3JIEMEHTbl TEOPUU BEPOATHOCTEH M CTATUCTUKY, KOTOpas OPraHUYHO COUYETAETCS C
TPaAULMOHHBIMA BOIIPOCAMHM KypCa M CYLICCTBEHHO YCHUJIMBACT €r0 IPAKTUYECKOE W IPUKIIATHOE
3HayeHue. OCOOEHHOCTBIO Kypca SBISETCS BO3MOXKHOCTb OCYIIECTBIEHHMS B XOJ€ NpenofaBaHus
ypOBHEBOHM auddepeHmanuy. IT0 JOCTUraeTCsl 3a CUeT IIMPOKOro IUAra3oHa YPOBHS CIIOXKHOCTU
3aJlaHui, pacrpeaeraeHHbIX B rpynnsl A u b. Uepes Bce KHUIM POXOJUT CKBO3HAs pyOpuka «Jlis Tex,
KOMY MHTEPECHOY», YIIyOJstomas U pacmupsromas yuyeOnsrii Matepuan. Kaxayro riaBy 3aBepiaroT
«3aaHus Uil CaMOIIPOBEPKU», OTPAXKAIOLINE YPOBEHb 00s3aTE€IbHOM MOArOTOBKH 10 JaHHOH TeMe U
tecT. [IpUHATBIE MPH TOCTPOCHUH Kypca METOAMYECKHE ITOAXOJbl HAlpaBJeHbl Ha oOecredyeHue
OCO3HAaHHOCTH NPU HU3YYEHUHM MaTepuaja, GOpMHPOBAHHUE CUCTEMHBIX 3HAHMMH, OBJIAZIeHHE HAOOpPOM
pa3HOOOpa3HBIX CTpaTeruil pemieHus 3aaad. B cooTBeTCTBUM C TpeOOBaHMSIMH JIMYHOCTHO
OpPUEHTHPOBAHHOI'O O0y4YeHHs B yUEOHUKAX MPUHAT KUBOW CTUIIb M3JI0KEHUS, IPUBOIATCA 00pa3ibl
pacCyXJIeHHM, yKa3aHUs U COBETHI, PA3BEPHYTHIC AIITOPUTMBI JEHCTBUN. B pe3yibrare y4eHUK MOXKET
CaMOCTOSITENILHO MOJyYaTh U3 HUX HYKHYIO MH(OpMaIuio, IpUoOpeTaTh HABBIKU paOOThI C KHUTOM.

TPEBOBAHMUA K PE3YJIbTATAM OBYYEHUA U OCBOEHUIO COAEPKAHUA
KYPCA

N3ydeHue anreGpbl B OCHOBHOM HIKOJIE JACT BO3MOXHOCTh 00Y4aIOIUMCS JOCTUYD CIIETYIOIINX
pe3yJIbTaTOB pa3BUTHS:

B JIMYHOCTHOM HaIPaBJICHUM:

1) yMeHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOH M HHCHMEHHOH pedH,
MMOHUMAaTh CMBICII TOCTaBICHHOM 3ala4i, BBICTpauWBaThb aprymcHTAIlMIO, MNPUBOAWTHL MNPUMEPLI H
KOHTPIPUMEDHI;

2) KPUTUYHOCTH MBIIUICHHS, YMEHUE OTIINYATh THIIOTE3Y OT (aKTa;

3) mpezcTaBiIeHHE 0 MATEMATHYECKOI HayKe Kak cepe 4enoBedecKoi IesITeIbHOCTH, 00 JTamnax
€€ pa3BUTHUA, O €€ 3BHAYMMOCTH JIA pa3BUTHA HUBUIIU3 AU,

4) KpeaTHBHOCTD MBIIUICHNUS, THUIIMATHBA, HAXOYUBOCTh, aKTUBHOCTH [IPU PELICHHUH 3a/1a4;

5) yMeHHUe KOHTPOJIMPOBATH IMPOIECC M PE3YJIbTAT yICOHON JeATeIbHOCTH;

6) croCOOHOCTH K AMOIMOHAILHOMY BOCIIPUSATHIO MATEMAaTHYECKUX 0OBEKTOB, 3a/1a4, PELICHHI,
pacCyXIeHHI;

B MeTanpeJIMeTHOM HANIPABJICHUU:

1) nepBOHAYANBHBIC TPEICTABICHUS 00 HICSIX M O METOJaX MAaTEMATHKH KaK 00 YHHBEPCATbHOM
SI3BIKE HAYKU U TEXHUKH, O CPEJICTBE MOJIEITMPOBAHUS SIBJICHUM U IIPOLIECCOB;

2) yMEHUE BUIETh MAaTEMAaTHYECKYIO 33/1a4y B IPYTUX JUCIHUILIMHAX, B OKPYKAOIICH KU3HU;

3) yMEHUE HAXOJUTh B PA3IMYHBIX HMCTOYHHKAX WH(POPMAIHIO, HEOOXOJUMYIO ISl PEIICHHS
MaTeMaTUYeCKUX MpoOJIeM, U MPEICTaBIATh €€ B MOHATHON dopMe;

4) yMeHUE TIOHMMaTh W WCIIOJIb30BaTh MaTeMaTHYECKHE CpEICTBAa HArsiMHOCTH (Tpadukwy,
JUarpaMMbl, TaOJIUIIBI, CXEMBI U AP.) I WUTFOCTPAINHN, HHTEPIIPETAIINH, apTyMEHTAITUH;

5) yMeHUe BBIIBUTATh THITOTE3bI NIPH PEIICHUN y4eOHBIX 33/1a4 M IIOHUMAaTh HEOOXOIUMOCTh X
IPOBEPKU;

6) yMeHHEe TPUMEHSATh WHIYKTUBHBIE W JISAYKTUBHBIC CIOCOOBI PAcCyKACHUH, BHICTH
PA3JIMYHBIC CTPATCTHUU PCUICHUSA 3a4a4,

7) MOHUMaHWE CYIIHOCTH AITOPUTMHYECKUX TPEANUCAHUA ¥ yMEHHE JIeHiCTBOBAaTh B
COOTBETCTBUH C MPCAJIOKCHHBIM AJITOPUTMOM;,

8) YMCHHUEC CaMOCTOATCIBbHO CTAaBUTH LCIIH, BBIGI/IpaTI: U CO3[1aBaTh aJITOPUTMBI IJId PCIICHHUA
y4eOHBIX MaTEeMaTHIYECKUX MPOOIIeM;

B IIPeIMETHOM HaINpPaBJICHUH:

1) oBnaneHue 0a30BbIM TNOHATHMHBIM ammapaToM IO OCHOBHBIM pa3fieflaM COJAEp)KaHus;
npezcTaBiIeHne 00 OCHOBHBIX M3YYaeMBbIX MOHATHIX (YUCIO, ypaBHEHHE, (YHKIIHS, BEPOSTHOCTH) KaK



BOXHEHIINX MAaTEeMAaTHYECKUX MOJIENAX, MO3BOJSIONIMX OMHMCHIBATh U U3y4aTh peajbHbBIC MPOIECCH U
SIBJICHUS;

2) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (aHAJTU3UPOBATh, U3BIEKAaTh HEOOXOIUMYIO
uH(pOpPMaIIMIO), TOYHO M TPAMOTHO BBIPAKaTh CBOM MBICIM B YCTHOW M NHCbMEHHOH peud ¢
IPUMEHEHUEM MaTeMaTH4YeCKOM TEPMHUHOJIOIMM WU CHMBOJIMKHM, MCIIOJIb30BaTh Pa3IMUHbIE S3bIKU
MaTeMaTUKH, [POBOAUTH  KiIacCUpUKALMK,  JIOTUYECKMe  OOOCHOBaHMs,  JOKa3aTesIbCTBA
MaTeMaTHYECKUX YTBEPKICHUI;

3) pa3BuUTHME TPEICTaBICHMM O 4YHCIE W YHUCIOBBIX CHUCTEMaX OT HaTypaJlbHBIX [0
NCHCTBUTENBHBIX YHUCEJ; OBJAJCHHE HaBBIKAMU  YCTHBIX, NHCbMEHHBIX, HWHCTPYMEHTAIbHBIX
BBIUMCIICHHI,

4) oBnazeHWe CHUMBOJBHBIM SI3BIKOM aureOpbl, NMpPHUEMaMH BBIMOJHEHHS TOXIECTBEHHBIX
peoOpa3oBaHuil PAllMOHAIBHBIX BBHIPAKEHUH, pEIICHNUs YpPaBHEHUN, CUCTEM YpaBHEHUU, HEPABEHCTB
U CHCTEM HEPABEHCTB; YMEHME HCIIOJb30BaTh M0 KOOPJAMHAT HA IUIOCKOCTU JI MHTEPIIpETalnu
ypaBHEHUH, HEPAaBEHCTB, CHUCTEM; yYMEHHE MPHUMEHATH ainreOpanyeckue MpeoOpa3oBaHus, ammapar
YPaBHEHUI U HEPABEHCTB I PEILEHUS 3a]a4 U3 pa3IMuHbIX Pa3AesioB Kypca;

5) oBnazieHure cucTeMoi (PYHKIIMOHABHBIX TOHATUN, (YHKIIMOHATIBHBIM SI36IKOM M CHMBOJIHKOM;
YMEHHUE HCIOIB30BaTh (HYHKIHOHAIBHO-TpaUUeCKUe MPEICTaBICHHUS IS ONUCAHWS W aHaIn3a
pealbHbIX 3aBUCUMOCTEH;

6) OBJaJCHHME OCHOBHBIMU CIIOCOOAMH TPEJICTABICHUS M aHAIW3a CTATUCTUYECKUX JIAHHBIX;
HAJIMYUE MPEACTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O Pa3IHYHBIX
CHoc00ax UX U3Y4YEHHUsI, O BEPOSITHOCTHBIX MOJIENISIX;

7) yMeHHE TNPUMEHSATh HW3YYECHHBIE TOHATHSA, PE3yJIbTaThl, METOIbI MJIs pelIeHHs 3a7ad
IPAKTUYECKOI0 XapakTepa U 3aJa4 U3 CMEKHBIX TUCLUIUIMH C UCIOJIb30BAaHUEM IIPU HEOOXOIUMOCTHU
CIIPaBOYHBIX MAaTEPHAIIOB, KAIBKYJISATOPA, KOMIIBIOTEpA.

B pesyabTare n3y4eHus Kypca y4eHHK HAYYUTCH:

— BBINOJIHATH YCTHO apu(METHUECKUE TEHCTBUSA: CII0)KEHUE W BEIYATAHHUE JIBY3HAYHBIX YHCET U
JeCATUYHBIX Apo0elt ¢ IByMs 3HaKaMM, YMHOKEHHE OJIHO3HAUHBIX YuCell, apu(pMETHUYECKHE ONepaIiiu
C OOBIKHOBEHHBIMH JIpOOSIMU C OJJHO3HAUHBIM 3HAMEHATEJIEM U YHCIIUTENIEM;

— NEePeXOAUTh OT OJHOHM (POPMBI 3amuCH YUCEN K IPYroi, NpecTaBiIsTh JECITUYHYIO ApOOb B
BUJIE OOBIKHOBEHHOM M B MPOCTEHIIMX Cllyyasix OOBIKHOBEHHYIO B BHJE JAECCATUYHOW, MPOLEHTHl B
BUje 1poOu U ApoOb B BUJAE MPOLEHTOB; 3alUChIBATh OOJBIINE U Majible YHCiIa ¢ UCIOJIb30BAHUEM
IIEIBIX CTEIICHEH HSCITKU,

— BBINOJIHATh ~ apupMeTHdYecKre JCWCTBUS C PALMOHAIBHBIMH YHCIAMH, CpPaBHUBATb
palroOHaIbHBIE M JCUCTBUTEIBHBIE YMCIIA; HAXOJWTh B HECIOKHBIX CIIy4asX 3HAYEHUs CTEIECHEW C
L[EJIBIMU [TI0KA3aTEISIMU U KOPHEHN; HAaXOAUTh 3HAYEHHsI YUUCIIOBBIX BBIPAKECHMUIA,

— OKpYIJVISITH IIeJIble 4YHClla U JECATUYHBbIE JIpOOM, HAXOAUTh NPUOIMKEHUS YHUCEN C
HEJI0CTaTKOM U C U30BITKOM, BBITIOJIHATH OLIEHKY YMCIIOBBIX BBIPAXKEHUI;

— MOJIb30BaTbCsl OCHOBHBIMU E€IVMHUIAMHU JUIMHBI, MAcChl, BPEMEHH, CKOPOCTH, IUIOLIAJH,
o0beMa; BeIpaskaTh 0oJiee KpyIHbIe eAMHHULBI Yepe3 Ooliee MeIKue U HaoOopoT;

— pemaTe TEKCTOBBIE 3aJlayd, BKJIOYas 3a/Jadd, CBA3AaHHbIE C OTHOLUIEHUEM U C
PONOPLHUOHATBHOCTBIO BETMUUH, IPOOSIMHU U IPOLIEHTAMU;

— COCTaBJIATh OYKBEHHbIE BBIPRXEHHUS U (QOPMYJbl MO YCIOBHSAM 3a/ay; OCYIIECTBISATH B
BBIPQKEHUSAX M (OpPMYJIax YHCIOBBIE MOJACTAHOBKH M BBIIOJHATH COOTBETCTBYIOLIME BBIYMCICHMS,
OCYIIECTBIISITh MOJCTAHOBKY OJHOTO BBIPAXKEHHS B APYroe€; BhIpaXkaTh U3 (HOPMYI OJIHY NMEPEMEHHYIO
4epe3 OCTaJIbHBIC,

— BBINOJHATh OCHOBHBIE JEHCTBUS CO CTENEHIMU C LIEJIBIMU [TOKA3aTENSIMU, C MHOIOWIECHAMH 1
¢ anreOpanyecKUMH JAPOOSIMH; BBIINOJHATH PA3I0KEHHE MHOTOYJICHOB HAa MHOXKHTENH; BBINOJIHATH
TOKJIECTBEHHBIE TPE0OPA30BaHUs PALIMOHAIBHBIX BhIPAXKEHHUI;

— INPUMEHATHh CBOMCTBA apU(PMETUUYECKUX KBAJPATHBIX KOPHEW JJIsl BBHIUMCIICHUS 3HAYCHUN U
npeoOpa3oBaHUil YHCIIOBBIX BBIPAKEHUH, COAEpKAIINUX KBaPAaTHbIE KOPHH;

— peluaTh JIMHEMHBIC, KBAJAPAaTHBIC YPAaBHEHUsS U DPALMOHAJIBHBIC YPAaBHEHMs, CBOIALIUECS K
HUM, CHCTEMBI IBYX JIMHEWHBIX YPABHEHUI U HECIIOKHBIC HEJTMHEWHBIE CHCTEMBI,

— peluaTh JIMHENHBIE U KBaPATHBIC HEPABEHCTBA C OJHOU IIEPEMEHHOM U UX CUCTEMBI;



— pemath TEKCTOBBIC 3aJaud alreOpandecKuM METOJOM, HHTEPIPETUPOBATH IMOTYYCHHBIH
pe3ynbTat, MPOBOIUTE OTOOP pelIeHHH, ncXoas U3 GOpMYIUPOBKH 3aa4u;

— M300pakaTh YKcIa TOYKAMH Ha KOOPJAMHATHOMN MPSMOii;

— OIpENeNATh KOOPAUHATHI TOYKH IUIOCKOCTH, CTPOUTH TOYKM C 3aJIaHHBIMH KOOPAMHATAMM;
n300pakaTh MHOKECTBO PELICHUH INHEHHOTO HEPABEHCTBA,;

— pacrno3HaBaTh apudMeTHyeckue U TEeOMETPUYECKHUE MPOrPecCHy; pelaTh 3aJaud C
npruMeHeHHeM (OPMYIIbI OOIIETO YWieHa U CyMMbI HECKOJIBKUX MEPBBIX YWICHOB;

— HaxoJuTh 3HaYeHUs (QYHKIIMH, 3aaHHON (HopMyIIoii, TadnuIel, rpag KoM 1O ee apryMeHTy;
HAXOJWTh 3HAUYCHUE apTyMEHTA 10 3HAYEHUIO (YHKIUH, 33IaHHON rpaduKoM WK TabIuUIIeH;

— OIpeneNsaTh CBOMCTBA (YHKIMHM MO €€ rpaduky; NPUMEHSATh IpadudecKue MpeicTaBlIeHUs
NP PELICHUH YPaBHEHUH, CUCTEM, HEPABEHCTB;

— ONUCHIBATH CBOMCTBA U3yYEHHBIX (PYHKIIHIA, CTPOUTH UX IpaduKH;

— NIPOBOJUTH HECIOKHBIE JOKA3aTeJIbCTBA, I10JIy4aTh IIPOCTEUIIHE CIECICTBUS U3 U3BECTHBIX
WIM paHee IMOJYyYEHHBIX YTBEP)KICHUM, OLICHMBATh JIOTMYECKYHO IPABWIBHOCTh PACCYXKICHU,
MCIIOJIB30BATh MIPUMEPHI JUIsl WILTIOCTPALMU U KOHTPIIPUMEPHI JJIS ONTPOBEPKEHUSI YTBEPKIACHUIA;

— u3BJeKaTh MH(OpPMalMIO, MPEACTAaBICHHYI0 B TaOluiax, Ha AdarpaMmax, rpadukax;
COCTABJISITh TaOJIUIIBI, CTPOUTH JUArPaMMBbI U TpadUKu;

— peuiath KOMOMHATOPHBIE 337]a4l TyTeM CUCTEMAaTHUECKOTo nepedopa BO3MOKHBIX BAPHAHTOB
Y C UCIIOJIb30BAaHUEM IIPaBUJIa YMHOXKECHUS;

— BBIUUCIIATH CPEJAHUE 3HAUEHUS PE3YJIbTATOB U3MEPECHMUIA;

— HaXOJUTh YaCTOTy COOBITHS, WCHOJB3ys COOCTBEHHBIC HAONIOACHHUS W TOTOBBIE
CTaTUCTUYECKUE JJAHHBIE;

— HaXOJUTh BEPOSITHOCTU CIy4YalHBIX COOBITHI B MPOCTEUIITUX CIydasiX;

—MHCIONb30BaTh NPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKON JAESITeTbHOCTH U
MOBCEHEBHOM KU3HHU IS

> PCHICHUA HCCJIOKHBIX MPAKTUYCCKUX PACUYCTHBIX 3aJda4, B TOM YHUCJIC C UCIIOJIb30BAHUCM
Ipu HGO6XOI[I/IMOCTI/I CIIpaABOYHBIX MATCPHUAJIOB, KAJBKYJIATOpPA, KOMIIBIOTEPA, YCTHOﬁ IIPUKHUAKU H
OLICHKU pE3yJibTaTa BI)I'-II/ICJ'IGHI/II\/'I; IMPOBEPKU PE3yJibTaTa BBIYHUCIICHHA, C UCIIOJIB3OBAHHUEM PA3JIMYHBIX

IIPUEMOB;

> MHTEpIPETALMU PE3YJITATOB PEIICHMs 3a1ad C YYETOM OrpPaHWYEHHUM, CBSA3aHHBIX C
peaJbHBIMM CBOMCTBAMU PACCMATPUBAEMBIX IIPOLIECCOB U SBJICHMUIA;

> BBIIIOJTHEHUSI  pacdyeToB 1o QopmyinaMm, cocTaBieHUS (OpMyn,  BBIPAXKAIOLIUX

3aBHCUMOCTH MEXIY PpEalbHbIMU BEIMUYMHAMM; HAXOXKICHHUS HYKHOW (hOpMyJbl B CHPAaBOYHBIX
MarepHanax;

> MOJIETTUPOBAHUSl MPAKTHUECKUX CHUTYallMidl M HCCIEIOBAaHUS MOCTPOCHHBIX MOJENeH C
UCIIOJIb30BaHUEM armapara ajnreopsl;

> OMMCaHUs 3aBUCUMOCTEH MEXIy (U3HMUYECKMMH BeIHMUYMHAMHU TPU HCCIEIOBAHUU
HECJIOXKXHBIX HpaKTI/ILIeCKI/IX CI/ITyaIII/II\/II;

> HWHTEpIpETaIu TpaduKOB peaabHbIX 3aBUCHMOCTEH MEXy BEIMUYNHAMU;

> BBICTpaMBaHUA apryMEHTallMH IIPY T0Ka3aTEIbCTBE U B THAJIOTE;

> pacro3HaBaHMS JIOTHYECKU HEKOPPEKTHBIX PACCYKIACHUI;

> 3aIMCU MAaTEMATUYECKUX YTBEPKIACHUN, JOKA3aTEIbCTB;

> aHallM3a peajbHBIX YHCIOBBIX TaHHBIX, MPEJCTABICHHBIX B BUJE AHArpamm, rpauKoB,
Ta0IuUIL;

> pEIICHHS MPAaKTHYECKUX 3a7a4 B MOBCEIHEBHOW M MPO(EeCCHOHATBHON JCATEIBHOCTH C
WCITOJIh30BAaHUEM JIESHCTBUM C YUCIIaMH, MPOIEHTOB, JIJTUH, TUIOIIA/IeH, 00bEMOB, BDEMEHH, CKOPOCTH;

> penieHrs y4eOHBIX M MPAKTUUYECKUX 3a7ad, TPEOYIOIIMX CHCTeMaTH4YecKoro mepedopa
BapHaHTOB;

> CpPaBHEHHUs IIIAHCOB HACTYIUICHHS CIyYalHBIX COOBITHM, JIJIsS OIICHKH BEPOSTHOCTH

CHy‘-I&fIHOFO COOBITHS B MPAKTUYCCKUX CUTyallUAX, COIIOCTABJICHHUA MOACIIU C peaJ'IBHOI\/’I chyauI/Ieﬁ;
IIOHHMMAaHHA CTaTUCTUYCCKUX YTBer(HCHHﬁ.



COJAEP)KAHUE YYEBHOTI'O IIPEJIMETA

Aunredpa

Yuciaa

PanyoHajJnLHBIE YHCJIA

MHoxecTBO panuoHaNbHBIX 4yucesl. CpaBHEHHE palUOHAIbHBIX uyMcen. JledicTBus ¢
paLMOHATIBHBIMU YUcIaMU. [Ipedcmagnenue payuoHanbHo20 Yucia 0ecamuyHou Opoobio.

HppanuonajbHble yucia

[TonsTe uppanMoOHaJIBHOTO 4Kcia. Pacno3sHaBaHue HppannoHaAIBHBIX yucell. [Ipumepsr

J0Ka3aTrenbcTB B anredpe. MppannoHaIbHOCTH YHUCIA \/E . IlpumeHeHne B TIeOMETpUH.
CpasHenue uppayuonanvHulx yucen. Muodcecmeo oeticmeumenbHuLX Yucel.

ToxnecTBeHHbIE IPe0Opa30BaHUA

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHoi. 3HaueHue BblpaxkeHHs. [logcTaHOBKA BBIPAKEHUN BMECTO
MEePEMEHHBIX.

lebie BoIpameHus

CremneHb ¢ HaTypaJbHBIM TOKa3aTeneM H ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaKEHUH,
COJIEpIKalINX CTEIEHHU C HaTypaJIbHbIM I10Ka3aTeeM.

Opnounen, MHorouieH. JlelicTBUS C OJHOYJICHAMH W MHOTOWIEHAMHU (CJIOXKEHHE,
BbIUHMTaHUE, YMHOXKEHUE). DOPMYJIbl COKPAILIEHHOTO YMHOXEHMSI: Pa3HOCTh KBaApaTOB, KBAApaT
CYMMBI M pa3HOCTH. Pa3nojkeHrne MHOro4YJIeHa Ha MHOXHUTENU: BEIHECEHHUE OOIIEr0 MHOXKHUTENS
3a CKOOKH, epynnupoexa, npumeHeHue @Qopmyn COKpaweHHo2o ymHodcenus. Keadpamuuvlii
Mpexujiet, pasilodiceHue KeaopamHo20 mpexuieHa Ha MHONCUMeU.

/{poOHO-panuOHAJIbLHbIE BHIPAKEHHUS

Crenenp ¢ uenbiM mokaszareneMm. [IpeoOpasoBanue APOOHO-ITMHEHHBIX BBIPAKECHUN:
CIIOKEHHE, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYEHUS NEPEMEHHBIX
8 O0pobHO-payuonanvusix evipadxcenusx. CokpaweHue ancedopaudeckux opobeu. Ilpusedenue
aneebpauyeckux opoobei k obwemy 3namenamento. [leticmsus ¢ aneedpauyeckumu Opoosmu:
Cll0diCeHUe, 8bIYUMAaHUe, YMHOJICEHUe, OelleHUe, 8036e0eHUe 8 CIEeNeHb.

IIpeobpa3zosanue gvipasicenull, cOOepPHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu

Apudmernueckuil KBaapaTHbIH KopeHb. lIpeoOpazoBaHue BBIpaXKEHUMH, COJEpIKAIIUX
KBaJpaTHbIE KOPHHU: YMHOJXKEHHWE, JCIIEHUE, BBIHECEHME MHOXUTEN M3-1I0J 3HAaKa KOPHS,
BHeceHue MHOMCUmesi N0O 3HAK KOPHSL.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PAaBEHCTBO C MEpEMEHHOM.

YpaBHeHnust

[lonsiTe ypaBHeHHMS W KOpHS ypaBHeHUs. [IpedcmaegneHue o0 pagHOCUTLHOCMU
ypasuenuii. Obracmo onpedenerus ypasHerus (001acms 00ONYCMUMbBIX 3HAYUEHUL NePeMEeHHO).

JInuHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemienne nuHeWHBIX ypaBHeHUU. Jlumetinoe ypasnenue c napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHeHus. Peulerue TuHelnbix ypasHeHuli ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBampatuele ypaBHeHus. HemonHple KBaapaTHble ypaBHEHUA. JIUCKpUMHHAHT
KBaJpaTHOro YypaBHeHusa. Dopmyiia KOpHEW KBaJpaTHOrO ypaBHeHUs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. PelieHne KBaJpaTHBIX YpaBHEHUN:MCIOJIb30BAHUE
dbopMynbl JUISI HAXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOdCUmMeENnU, noobop KopHel ¢ ucnoivzosanuem meopemvl Buema. Konuuecmeo xopmei
K8AOpAmMHO20 YPABHEeHUsl 8 3A8UCUMOCTU OMm e20 OucKkpumuHauma. buxeaopamuvle ypagnenus.
VYpasnenus, ceooumvie k nunelinvim u kéaopamuvim. Keaopammusie ypagnuenus ¢ napamempom.

ApoOHo-pannoHaJbHbIe YPaBHEHUS

Pemenue npocteimmx ApoOHO-IMHEHHBIX ypaBHEHUN. Pewenue 0pooHO-payuoHaibHbIx
VPABHEeHUII.



Memoovl pewienus ypasHenuil: Memoovl paeHOCUTbHBIX NPeoOPA308aHUL, MEMOO 3aMeHbl
nepemenHou, epaguueckuii memod. Mcnonvzosanue ce0ticme hyukyuii npu peueHuu ypasHeHutl.

Ipocmetiwue uppayuonanshvie ypasuenus éuoa || f (x) =a, \/f (x) = \/g (x).

Ypasnenus suoa X" =a .VYpasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHH

VYpaBHeHHE C AByMs IIepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JBYMs IIE€PEMEHHBIMM.
Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsL NePeMeHHbIMUL.

[TonsiTue cucremsl ypaBHEHUN. PelieHne cucremMsl ypaBHEHUM.

MeTopl peleHus: CUCTEM JIMHEHHBIX YPaBHEHUM C IByMS IEPEMEHHBIMU: 2pagduieckull
Memoo, Memoo CI0HCeHUsl, METOJI TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepagencrBa

UucnoBsle HepaBeHCTBA. CBOICTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeasuBOCTH
HEPaBEHCTB IPH 33JJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. Qonacmy onpeodenenus
Hepagencmaa (061acmob 0ONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamHuvlx HepABEHCMSE:
UCNONIL306AHUE CBOUCME U 2paPuKa KeaopamudHou QYHKYuu, Memoo UHMepsdanos. 3anucs
peutenus Keaopammno20 HepaseHCcmaa.

Pewenue yenvix u 0poOHO-payUOHANbHBIX HEPABEHCINE MEMOOOM UHMEPBAIIOS.

CucreMbl HepaBEHCTB

CucreMbl HEpaBEHCTB C OJHOHN MepeMeHHOW. PemieHue cucreM HEpaBEeHCTB C OJHOMN
NEPEMEHHOM: JMHEWHBIX, K6éaopamuuix. V300pakeHHe pelIeHus CHUCTEeMBl HEPAaBEHCTB Ha
YHCIIOBOW MPSIMOM. 3aIUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DOyHKIUH

IHousitue pyHkuMu

JlekapToBbl ~ KOOpAMHATBl Ha IUIockocTH. dopMupoBaHHe NpeACTaBICHUH O
METaINPEeIMETHOM TOHATUU «KOOPAMHATHD. CrocoObl 3amaHus (QYHKIWA: aHATUTHYECKHA,
rpaduueckuit, Tabnnunbiif. ['padux ¢ynkuuu. [Ipumeps! GyHKUuUH, MoydyaeMbIX B Ipolecce
UCCIIEIOBAaHMS PA3IMYHBIX PEaTbHBIX MPOIECCOB M PEIICHHS 3a/1a4. 3HaUeHNEe QYHKIIUU B TOUKE.
CpoiicTBa (yHKIMHA: 00JACTh ONpEAENCHHs, MHOXECTBO 3HAYEHWUH, HYIH, NPOMEXKYTKH
3HAKOMOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb, TIPOMEKYTKH  BO3pacTaHWss W yOBIBaHUS,
HauOoJIbIIIee M HauMeHblIee 3HaueHus. MccnenoBanue GyHKIUM 110 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3a0annvle ynkyuu.

JInneiiHass pyHKUIUsA

CpoiictBa u rpaduk snuHeWHOW (yHKUIMH. YTIOBOW KOXPPHUIMUEHT MPsIMOH.
Pacnionoxxenue rpaduka TuHEHHON (QYHKIIMNA B 3aBUCUMOCTH OT €€ yIJI0BOro Kod(puIiueHTa u
cBOOOAHOTO wieHa. HaxoocoeHue ko3¢ huyuenmos tunetHot GyHKYuU no 3a0aHHbIM YCI0BUIM:
npoxodcoeHue NpsmMou yepes 08e MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OAHHYI0 MOUKY U NAPATLIeNbHOU OAHHOU NPSMOU.

Keaaparnunas gpyHkumus

CpoiictBa u rpaduk KBagpaTU4yHON ¢yHKuMU (mapabona). [locmpoenue epaguka
Keaopamuunot @yHkyuu no moykam. HaxoxneHue HyJell KBagpaTUYHOW (QYHKUIHH,
MHOJICECBA 3HAYEHULL, NPOMEINCYIMKOE 3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCMU.

Oo0paTHasi NPpONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIMH y = k y = = ['unepbomna.
X

I'pagpuku ¢ynkyui. Ilpeobpazosanue epagpuxa @pyuxkyuu y = f(x) ons nocmpoenus
epaguxoé pynkyuii 6uoda y = af (kx+b)+c-

. k
I'paguxu ¢pynxyuii y:a+m, y=~x,y=%x, y=|x

IMocaenoBaTeIbHOCTH H POTPECCHH



UucnoBag  mocineqoBarelbHOCTb.  [Ipumepsl  YMCIOBBIX — MOCIIEIOBATEIBHOCTEM.
beckoneunple mociemoBaTeNbHOCTH. ApudmeTHdeckas mporpeccus W €€ CBOMCTBA.
['eomerpuueckast mnporpeccus. Dopmyra obweeo uneHa u cymmvl N NEPeviX UleHO8
apugmemuueckotl u ceomempuyeckoi npoepeccuil. CXoo0amasics 2eomempuyecKkas npospeccus.

Pemenue TeKCTOBBIX 33124

3anauu Ha Bce apudMeTHYECKHE el CTBUS

Pemenne TekCcTOBBIX 33a/a4 apudmMeTHdecKuM criocodom. Mcmnonap3oBanue TabIuIl, cXeMm,
YyepTexel, JPyrux CpeaCcTB MPeCTaBICHUS JAaHHBIX MIPH PEIICHUU 3a]Ia4H.

3agaun Ha ABUKEeHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CUTYyallUid B3aUMHOT'O PAcHoOJIOKEHUSI OOBEKTOB MPU UX ABM)KCHUU,
COOTHOILIEHUS] 0ObEMOB BBITOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu Ha YACTH, J0JIH, TIPOLEHTHI

Pemrenue 3aay Ha HaxOXKJIEHHWE YaCTH YUCIA W YMCIIa 10 ero yactu. Pemienue 3amay Ha
npoueHTH! U aonu. [IpuMenenre nponopuuil Npu peneHny 3aaay.

Jloruyeckue 3a1aum

Pemenne norudeckux 3anau. Peuierue 102uteckux 3a0a4 ¢ noMowso epagos, mabauy.

OcHOBHBIE METO/IbI pellleHHsl TEKCTOBBIX 3a1a4: apuMeTHIecKull, anreOpandecKuid,
nepebop BapuaHTOB. [lepguumvie npedcmasieHuss 0 Opy2ux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTuCTHKA M TeOpHs BEPOSATHOCTE

Crarucruka

TabnuuHoe wu rpaduyeckoe NPEACTaBICHHE JAHHBIX, CTOJOUYaThle M KPYTOBBIE
JUarpamMmbl, TpaduKH, MPUMEHEHUE JUarpaMM M TPaQuUKOB IS OMHCAHUS 3aBUCUMOCTEH
pealbHbIX BENUYMH, U3BIeYeHHEe HHpopMammu w3 TaOdMI, [auarpaMM #  TpaduKoB.
OrnucaTenbHbIe CTAaTUCTHYSCKHE TOKA3aTeIM YHCIOBBIX HAOOpPOB: cpeaHee apupMeTHdecKoe,
Meouana, HanOoJblIlee M HaMMEHbIlIee 3HAa4YeHHs. Mephl paccewBaHUs: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CnyuyaitHas W3MEHUMBOCTh. VI3MEHUMBOCTH MpH HU3MEpeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

CayuaiiHble cOOBITHS

CrnyyaiiHble ONBITHI (IKCHEPUMEHTHI), 3JIEMEHTApHbIE ClydyallHble COOBITHS (MCXOJIBI).
BepostHocTi  »sneMeHTapHbIX CcOOBITUNA. CoOOBITHS B CIYYalHBIX JKCHEPUMEHTaX U
0JIarONPUATCTBYIONINE AJIEMEHTapHbIe COOBITHA. BeposaTHOCTH ciydaliHbIX COOBITHI. OMBITHI €
PaBHOBO3MOXXHBIMU JJIEMEHTApPHBIMU COOBITUSIMH. Kilaccuueckre BEepOSITHOCTHBIE OIMBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
Ilpomueononoscrvie cobvimus, oOveduneHue u nepeceyeHue cobwvimuil. Ilpasuno crnooxcenus
seposmuocmeti. Cnyuaiinwiti  vloop. I[lpeocmasnenue dxcnepumenma 6 6ude oOepesa.
Hezasucumvie  cobvimus. Ymnooicenue  geposmmnocmeii  Hezasucumvix  coObImMull.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue o HE3aBUCUMBIX COOBITHSX B
JKU3HHU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosku, Gaxmopuan uyucia. Couemauus u YUCIO
couemanuui. opmyna uucira couemanui. Tpeyeonvnux Ilackans. Onvimol ¢ OOALUWUM YUCTOM
PABHOBO3MOJICHLIX  DNIEMEHMAPHBIX  cobbimull. Bvluucnenue eeposmuocmeti 8 onvlmax c¢
npumeHenuem KomMouHamopHvlx gopmyn. Hcneimanus Bepuynnu.  Yenex u  ueyoaua.
Beposmuocmu cobvimuii 6 cepuu ucneimanuu bepuynnu.

Cnyuaiinvle eenuqunsl

3naxomemeo co cayuauHLIMU - 8EIUUUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEMHbIX
cayuatinolx eenudun. Pacnpedenenue eeposmuocmeii. Mamemamuyeckoe odcuoanue. Ceolicmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3akone boavuiux yucen. Msmepenue geposmuocmel.
Ilpumenenue 3axkoHa 60MbWUX HUCET 6 COYUONO2UU, CMPAXO8AHUU, & 30PABOOXPAHEHUMU,
obecneyeHuu 6e30NACHOCU HACENEHUS 8 YPE3BbIYAIHBIX CUMYAYUSX.



VIl knace

1. Ipo6u u npouentsl (12 4.)

OObIKHOBEHHBIE U JecsITU4HbIe ApoOH. CpaBHeHHE IpoOel. BeuuciieHus ¢ pannoHaIbHBIMH
yucinamu. CreneHb ¢ HAaTypaJbHBIM MOKa3zareneM. 3ajadyd Ha MpoueHTbl. (CTaTUCTHYECKHUE
XapaKTEepUCTHKH: CcpenHee apudmeTndeckoe, Moaa, pazmax.OcHosHAs yenb . CUCTEeMAaTU3UPOBaTh H
0000mMTh cBeneHusT 00 OOBIKHOBEHHBIX M JICCATHYHBIX IpOO0SX, 00ECIeunuTh Ha ATOH OCHOBE
JaJIbHEWIIEE pa3BUTHE BBIUMCIUTEIBHBIX HABBIKOB, YMEHME peEIlaTh 3aJaud Ha IPOLEHTHI;
chopMUpOBaTh IE€PBOHAYAIbHBIE YMEHHUS CTAaTHCTUYECKOTO aHalu3a YHCIOBBIX JaHHBIX. B
COOTBETCTBUHM C HJCOJOTHEH Kypca JaHHas TeMma INpeAcTaBiIsieT co0oil 010K apupMeTHYecKux
BOIIPOCcOB. OCHOBHOE BHUMAHHUE YIEIAETCA AAIBHEHIIEMY pPa3BUTHUIO BBIYUCIUTEIBHOU KYIbTYPHI:
0TpalaTHIBAIOTCSl YMEHUS HAXOAWUTh ACCATUYHBIC SKBHBAJICHTHI WM JECATUYHBIC MPUOIMKEHUS
OOBIKHOBEHHBIX JpoOEeH, BBINONHATH JEUCTBUS C YHMCIAMH, B TOM 4YHCJIE C HCIOJb30BaHHUEM
KanbKyssitopa. [Iponomkaercss Hadaras B 6 kiacce paboTa MO BBIYMCICHHIO YUCIOBBIX 3HAYCHUH
OYKBEHHBIX BbIpaKCHHIl. BriuncinuTenbHble HABBIKKM yUAIIUXCS MOJIYYaloT JajbHElIIee pa3BUTHE IPU
M3YYEHUHU CTEIIEHU C HaTypaJbHBIM IOKA3aTelIeM; yJyalluecs JO0JKHBI HAyUYUThCS HAXOIUTh 3HAUYEHUS
BBIPQXCHHH, COJIepKalUX JeHCTBIE BO3BEIEHHUS B CTENEHb, a TAK)KE 3aIUCHIBATh OOJIBIINE U Majble
Yrcia ¢ UCToib3oBanueM creneneit uncna 10. [IpogomkaeTcs pemenne 6o1ee CI0XKHBIX O CPABHEHUIO
C MPEeAbLAYIIMM TOJOM 3a1a4 Ha mpoueHThl. OCHOBHOE COJEp)KaHHE MOCIEIHEro OoKa TeMbl —
3HAKOMCTBO C HEKOTOPBIMM CTAaTUCTUYECKHUMH XapaKTEpPUCTUKAMU. Ydalluecs JOJKHbI HAy4UThCS B
HECJIOKHBIX CITy4yasiX HaXOJIUTh cpefHee apudMeTHIecKoe, MOy U pa3Max 4HCIOBOTO psja.

2.IIpsimasi u oOpaTHas nponopuuoHaibuocTu (13 4.)

[IpencraBienre 3aBUCUMOCTH MEXKAY BeIMYMHaMU ¢ 1nomoinsio  Qopmyn. Ilpsmas
MPONOPIUOHAIBHOCTE. O0OpaTHasi MPONOPUUOHATBHOCTh. [Iponopuuu, penieHue 3aaad ¢ MOMOIIBIO
nponopuuii. [Iponopunonansrnoe aenenue OcHogHas yenw . chOPMUPOBATH MPEACTABICHUS O MPSIMOU
U 00paTHON MPONOPIMOHATIBHOCTSIX BEIWYHMH; BBECTU TOHSATHE MPOIMOPLUMU M HAYYUTh YYaITHXCS
UCIIONIb30BaTh NPOMOPIUHN MpU peleHUuH 3aaad.li3yueHue Tembl HauMHaeTCs C OO0OOIICHUS U
CHCTEMAaTH3alllu{ 3HAHUH ydamuxcs 0 (popMyliax, ONMUCHIBAIONINX 3aBUCUMOCTH MEXY BEITUYNHAMH.
BBoauTcs noHsTHE IEPEMEHHOMN, KOTOPOE C 3TOI0 MOMEHTA JJOJKHO AKTUBHO MCIIOJIB30BaThCS B PEUH
yuanxca. B pesynabrare u3yueHus Marepuana ydaliMecs JIOJDKHBI YMETh OCYIIECTBIISATH NEPEBOJL
3a/1a4 Ha S3bIK ()OPMYII, BBIMIOJIHATH YHCIOBBIE TIOJCTAHOBKH B (DOPMYIIBI, BHIpaXKaTh MepeMEHHbBIC U3
dbopmyn. Ocoboe BHUMaHUE ynensercs (HOPMUPOBAHUIO TPEACTABICHUM O TPSIMOM M 0OpaTHOM
IPOMOPLMOHATBHON 3aBUCUMOCTSX M (QopMyliaM, BBIPOKAIOIIUM TaKWe 3aBHCUMOCTH MEXIY
BennurnHaMu. Gopmupyercs npencTaBieHue O MPONOPIMK U PEILIEHUH 33/1a4 C IIOMOIIBIO TPOTIOPLIUH.

3.BBenenne B anareopy (11 4.)

bykBeHnHble BbIpakeHus. UncioBble MOJICTAaHOBKM B OykBeHHOE BblpaxkeHue. [IpeoOpa3oBanue
OYKBEHHBIX BBIPAKCHMI: PacKpbhITHE CKOOOK, MPpUBEJCHUE MOJOO0HBIX ciaraeMbiX. OCHO8HAs yenb —
chopMUpOBaTh y Yy4YalllUXCS IEPBOHAYAJIbHBIE MPEACTABICHUS O S3bIKE aiareOpbl, 0 OYKBEHHOM
UCUHNCIIEHUH; HAYYUTh BBIIOJIHATH 3JI€MEHTapHble 6a30Bble MPeoOpa3oBaHNs OYKBEHHBIX BBIPaKEHUH.
B 7 xiacce HauMHaeTcs cUCTEMaTHYECKOe H3ydeHHME anredpanyeckoro marepuana. Benenue
OYKBEHHBIX PaBEHCTB MOTHUBUPYETCS OIBITOM paboThl C 4YHCIaMM, OCO3HaHHEM M 0000IIeHHeM
npueMoB BbrunciaeHuil. Ha 3Tom atane packpbIBaeTcsi CMbICT CBOWCTB apu(METHUECKUX JEHCTBUN Kak
3aKOHOB MpeoOpa3oBaHuil OYKBEHHBIX BBIpAXEHUH, (HOPMUPYIOTCS YMEHHS YIPOILATh HECIIOKHBIE
IIPOU3BENICHUS, PACKPBIBaTh CKOOKHU, IPUBOUTH MMOI00HBIE CllaraeMble.

4. YpaBHenus (13 4.)

Anrebpanueckuil croco0 pemienus 3anad. Kopuu ypaBHeHus. Pemenue ypaBHeHuil. Pemnienue
3a/1a4 C MOMOILBIO ypaBHEHUN OcHo6Has Yelb — MO3HAKOMUTh YUYaIIUXCs C IOHIATUSIMH «ypaBHEHUEY
U «KOPEHb YpaBHEHHS», C HEKOTOPHIMHU CBOICTBaMHM YpaBHEHMI; cHOpMHpOBaTH YMEHHE pellaTh
HECJIOKHBbIE JIMHEWHBbIE YpaBHEHUS C OJHOM MepeMeHHOW; HayaThb OOy4eHHE PEIIEHHIO TEKCTOBBIX
3ama4 anrebpanmdeckuM crnocoOom. PaccmarpuBaioTcss HEKOTOpbIE NMPUEMBI COCTABJICHUS YPAaBHEHMS
10 YCJIOBHIO 33Jjau, BO3MOKHOCTb COCTaBJIEHMSI Pa3HbIX YPABHEHU 110 OTHOMY U TOMY K€ YCIIOBHIO,
dbopMupyeTcss ymMeHue BbIOMpaTh Haubosiee MPEeINOYTUTENbHBIN JUIsi KOHKPETHOW 3ajauyd BapHUaHT
ypaBHeHus. [lepexon k anreOpanyeckoMy METONY PEIICHUs 33a7ad OJHOBPEMEHHO CIIY’KUT MOTHBOM
JUIst o0y4deHus croco0y peuieHus: ypaBHeHu. OCHOBHOE BHUMAHUE B 3TOM TeMeE YAETSETCs PEeLICHUI0
JIMHEHUHBIX YPaBHEHHUHW C OJHOM IIEPEMEHHOM, IMOKa3bIBAIOTCS HEKOTOPBIE TEXHUUYECKUE IIPUEMBI
peuieHusl.



5. Koopaunatsel u rpadpukn (13 4.)

YucnoBble MpOMEKYTKH. PaccTosiHue MeXay TOYKaMu Ha KOOPAMHATHOW MpsiMoil. MHOKecTBa
TOYEK Ha KOOPJAMHATHOM T0ockocTH. I'paduku 3aBucuMocteit y = x, y = x2 y = x°, y = | x |. ['paduxn
peanpHBIX 3aBUCHUMOCTEeH. OcCHO6HAA yenb — Pa3BUTh YMEHUA, CBs3aHHBIE C paboOTON Ha
KOOPJMHATHOHN MPSMOI U Ha KOOPIWHATHON TIOCKOCTH; TO3HAKOMHTH C TpaduKkaMu 3aBHCUMOCTEH )
=x, y=-x, y=x% y =x° y=|x|; chopMupoBaTs nepBoHaYAIbHbIE HABBIKH HHTEPIIPETALMH TPa(HKOB
peanbHBIX 3aBUCHUMOCTEH. [Ipy M3ydeHMM Kypca MareMaTHKM B 5 — 6 Kjaccax ydJamuecs Io-
3HAKOMWINCH C UJAEe KoopAauHaT. B 3Toil Teme paccMaTpuBarOTCA pa3IMuHbIE MHOXKECTBA TOYEK Ha
KOOPJMHATHOM MIPSMON M Ha KOOPAMHATHOW TUIOCKOCTH, MPH 3TOM (pOpMHpYETCS YMEHHUE MTePEXOIUTh
OT anreOpanyeckoro OMUCAHUS MHOXKECTBAa TOYEK K F€OMETPUUECKOMY H300paKEHUI0 U HA0OOpOT.
PaccmarpuBaercs opmyna paccCTOSHHUS MEXAY TOYKAMHU KOOpAWHATHOW mpsiMoi. [lpu u3ydeHuwn
TEMbI ydalIuecs 3HAKOMATCS C TpaUKaMM TaKHX 3aBUCHMOCTEH, Kak Yy =X, y= —X, y = x5 y = X°,
y= |x|. B pe3ymbraTe yuammecs JJOJDKHBI YMETh JOCTATOYHO OBICTPO CTPOUTH KAXKIbIA U3
MEPEYUCIICHHbIX TpaduKOB, yKa3blBasg €ro xapaxkrtepHble ToukH. ChopmMupoBaHHBIE YMEHUS MOTYT
CTaTh OCHOBOW [UIsi BBIIOJIHCHHUS 3aJlaHU HA TIOCTPOCHHE TPpadUKOB KYCOYHO-33JaHHBIX
3aBucuMocTeil. CrieninanbHOe BHUMaHKHE B JAHHOW Teme yJensercs padore ¢ rpadukaMu peaibHBIX
3aBUCHUMOCTEH — TEMIIepaTyphl, JIBIDKEHUS W TIp., MPUYEM AaKIEHT JOJDKCH OBITh CJIeJIaH Ha
cuMThIBaHUE C Tpaduka HyHOU MH(popManuu. BaxHo, yTOOBI yJamiuecs MONYYUIH MPEICTaBICHHE
00 HCTIOIB30BaHUH TPA(UKOB B CAMBIX PA3IMYHBIX 00JIACTAX YETOBEUYECKOM NESITEIbHOCTH.

6. CBolicTBa CTeNeHN ¢ HATYPAJbLHBIM MoKa3aTeseM (9 4.)

[IpousBenenrie W YacTHOE CTENEHEW C HATypaJbHbIMM mMoka3zarensiMd. CTeneHb CTeIeHH,
npousBeneHuss u JApoOu. PemieHne KOMOMHATOpHBIX 3ajad, (opmyna mnepecTaHoBOK. OcHosHas
yenb — BBIPAOOTATh YMEHHE BBINIOJHATH JEHCTBHUS HAJ CTENEHSMHU C HATYPaJbHBIMU ITOKA3aTeIISIMHU;
HAyYUTh MPUMEHSTH MPABUIO YMHOXKEHUS TPHU PELICHUH KOMOMHATOPHBIX 3a/ay. YUalluMcs YyKe
3HAKOMO OIPE/ENICHHE CTENEHU C HATypajbHBIM II0Ka3aTejIeM, U y HHUX €CTh HEKOTOPBIM OIBIT
npeoOpa3oBaHus BBIPAKEHUH, COAepXkalluX CTENeHH, Ha OcHoBe omnpeneneHus. (OCHOBHOE
coJiepKaHue JaHHOW TEeMbl COCTOUT B PaCCMOTPEHUM CBOMCTB CTENEHMU W BBITIOJHEHUU ACHCTBUM CO
crenersiMu. CPoOpMUPOBaHHBIE YMEHHMSI MOTYT HAWTH NMPUMEHEHWE TpPU BBIMOJIHEHUH 33a/laHuil Ha
COKpaIieHue aApoOei, YUCIUTEIN U 3HAMEHATEIM KOTOPBIX — MPOU3BEICHHS, COJEPKAIINE CTENEHHU.
B ot1oit xe Teme mpopomkaercs oO0ydeHHE pEelIeHHI0 KOMOMHATOPHBIX 3a7ad, B YAaCTHOCTH 3ajad,
pelraeMbIX Ha OCHOBE KOMOMHATOPHOTO MpaBuUiia YMHOXKeHUs. JlaeTcs crienuanbHOe Ha3BaHUE OJTHOMY
U3 BHJOB KOMOWHAIIMI — TMepecTaHOBKH M paccMaTpuBaercs (Gopmyna s BBIYUCICHUS YHUCIA
MepPECTaHOBOK. ITO MepBasi KOMOMHATOpHAas opMmyiia, coolIiaemMast yaamnaMes.

7. Muoro4Jienb (18 4.)

Onuounensl W MHOTOWICHB. CJIOKE€HWE, BBIUUTAHUE W YMHOXKEHHE MHOTOWICHOB. Dopmyibl
COKpAIIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTH, Ky0 CyMMBI U KyO pa3HOCTH.
Pemenue 3anau ¢ nomouibo ypaBHeHUHOcHO8HAsL yelb — BbIpadOTaTh YMEHMSI BBINOIHATh JEHCTBUS
C MHOTOWJIEHAMH, TPUMEHITHh (DOPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH, Kyba CyMMBI U Ky0a
pasHocTH  JJiA  TpeoOpa3oBaHMs — KBaapata M Kyba  AByWwIeHa B MHOTOYJICH.
N3yuenue naHHON TeMbl ONMUpAETCs HA 3HAHUA, MOJYYEHHBIE MPU U3YYEHUH Tembl «BBeneHue B
anreOpy». Mcmomp3yroTcsi cBOWCTBa ainreOpandecKux CyMM W TMPOU3BEICHHM, MpaBuja PaCKPBITH
CKOOOK W MPUBEICHUS MOJOOHBIX CIaraeMbIX. TepMUHAMH «OAHOWICH» U «MHOTOYJICH» HA3bIBAIOTCA
Takue anreOpanyecKkue BBIPAKEHHS, ¢ KOTOPBIMU y4alluecs, Mo CyTH, yXe uMmenu jaerno. OCHOBHOE
BHUMaHUE B JaHHOW TeME YAENAETCS PACCMOTPEHUIO aJTOPUTMOB BBIIIOJIHEHUS JEUCTBUN HaJ
MHOTOWICHAMH — CJIOKCHHS, BBIYUTAHUS, YMHOXEHUS, TPH ATOM TMOAYECPKHUBACTCS CIICTYIOIIUN
TEOPETUYECKHI (haKT: CyMMY, pa3HOCTh U MPOU3BEACHUE MHOTOWICHOB BCET/Ia MOXKHO TIPEICTaBUTH B
BHJIE MHOTOWICHA. B X0/e MpakTUYECKOW AESITENbHOCTH YdYalluecs IOJDKHBI BBIOTHUTH 3a7aHUs
KOMILUIEKCHOTO XapakTepa, IpeayCMaTpUBAIOLIME BBINOJHEHUE HECKOJIbKUX AedcTBUU. OaHako
CJIenyeT UMETh B BHJIY, YTO Ha 3TOM JTarie OCHOBHBIM PE3YJIHTATOM SIBIICTCS OBJAJCHUE COOCTBEHHO
QITOPUTMAMU JEHCTBUI HaJ MHOTOYJICHAMH, a MTPE0O0Pa30BaAHUAM IIENIbIX BBIPAXKECHUN OYAET yIeIeHo
BHMMaHMe eme U B § kinacce. OBiaieHne JEHCTBUSMH ¢ MHOTOWICHAMH COIPOBOXKIAETCS Pa3BUTHEM
YMEHHI peliaTh JTUHEHHBIC ypaBHEHUS U MPUMEHSTHh anreOpanyecKuii METOJ PEIIeHUs TEKCTOBBIX
3a/a4.



8. Pa310:xeHHe MHOTOYIEHOB HAa MHOKHUTEIH (17 4.)

Brinecenne oOmiero MHOXuTens 3a ckoOku. Cmoco0 rpynmupoBku. dopmyna pasHOCTH
KBaJIpaToB, (OPMYIBI CyMMBI KyOOB U pa3HOCTH KyOOB. PaznoskeHne Ha MHOKHUTENH C IPUMEHEHUEM
HECKOJIbKUX crnoco0oB. PemieHne ypaBHEHUN € MOMOIIbIO Pa3joKEHUs HA MHOXHUTENU. OcHoeHas
yenb — BBIPAOOTATh YMEHUE BBIMOIHSITH Pa3I0KEHNE HA MHOKHUTEIN C MTOMOIIBIO BEIHECEHHSI OOIIIETO
MHOJKUTENSI 32 CKOOKH M CIIOCOOOM TPYIIUPOBKY, & TAKXKE C MPUMEHEHHEM (POPMYJ COKPAIIEHHOTO
YMHOXEHHs. Bonpoc 0 pa3iiokeHnr MHOTOYICHOB Ha MHOXKHUTEINIU JAeTCsl B BUJE OTACIBHOU TEMBI, B
KOTOPYIO OTHECEHO TaKKe 3HAKOMCTBO ¢ (hOpMyJiaMU Pa3HOCTH KBaPaTOB, PA3HOCTH U CYMMBI KYyOOB.
PaccMaTpuBaroTCs HEKOTOPBIE CIIEIUANTBHBIE TPUEMBI TIPE0OPaA30BaHUSI MHOTOYJICHOB, ITOCJIE KOTOPHIX
CTAaHOBUTCA BO3MOXKHBIM TPUMEHEHUE Crocoba TpYNIUPOBKU: pa30MEeHHe KaKoro-To 4jieHa
MHOTOYJICHA Ha JIBa ClIaraéMbIX MW 0ojee, a TakkKe NpueM «IpubaBUTh — BBUECTHY. Cremyer
MPOJOKUTH (POPMHUPOBAHUE YMEHUN COKpAIlaTh APOOU U PACCMOTPETh MPUEMBI PEIICHUs YpaBHEHUN
Ha OCHOBE PAaBEHCTBA MPOU3BEACHUS HYJIIO.

9. YacToTa u BeposATHOCTH (54.)

OTHOCHUTEIbHAS YacTOTa CIy4alHOro COOBITHSA. BeposTHOCTH ciiydaiitHOTro coObITHSA. OcHosHas
yenp — TOKa3aTb BO3MOXHOCTh OIICHMBAHMSI BEPOSTHOCTU CIYYalHOTO COOBITHS TO €ro
yactote. OCOOEHHOCTBIO MpeIaraéMoil METOAMKHU SBJISICTCS CTATUCTUYECKUU TOJXOJ] K TOHSTHUIO
BEPOATHOCTH: BEPOSITHOCTh CIY4alHOTO COOBITHS OIICHMBAETCA IO €ro 4acToTe MPHU MPOBEACHUU
0oJIBIIION cepuu HKCIepUMEHTOB. [Ipolecc crabmnM3anuu YacTOTHI TOJE3HO WIUIIOCTPUPOBATH C
MOMOIIbIO TpadukKa.

VIl kaace

1. Aaredopaunveckue apoom (234.)

AnreOpanueckas apo0ob. OCHOBHOE CBOMCTBO aireOpamueckoi apoou. CokpalneHue ApoOcii.
CrnoxxeHue, BBIYUTAHHE, YMHOXXEHUE U JeleHHe anreOpanueckux apodeii. CrTemneHb ¢ LeNbIM
MoKa3aTeJieM W €€ CBOWCTBA. BbleneHue MHOXKHUTENIS — CTENEeHH JeCATH — B 3allMCH YHCIA.
OcHoBHas 11e7Tb — CPOPMUPOBATH YMEHUS BBITOIHATH ACUCT

BUS C anreOpamyecKuMU JIpOOsSMU, JCUCTBUS CO CTCTICHSIMH C IICJBIM ITOKa3aTelieM; Pa3BUTh
HABBIKU PEIICHUS TEKCTOBBIX 3a/ay anreOpandyeckuM METOJOM. JTa TeMma SBISETCS eCTECTBEHHBIM
MPOJIOJDKEHUEM W Pa3BUTHEM HA4YaTOTO B 7 KJIACCE CHCTEMATUUYECKOr0 W3Y4YeHHs MpeoOpa3oBaHUit
paloHaNbHBIX  BhIpakeHM. M3nokeHue 1enecooOpa3HO CTPOUTh, KaK M MPU  HU3YYCHHUH
npeoOpa3oBaHnii OyKBEHHBIX BBIpAXEHUW B 7 KJacce, C OMOPOM Ha OMBIT PabOThl C YHUCIAMHU.
['maBHBIM pe3yJabTATOM OOYYEHHS JOJKHO SIBUTHCS BIQJICHUE aNTOPUTMAMHU CIIOKEHUS, BHIYMTAHMUS,
YMHOXEHHUSI M JelieHus: anredpamdeckux Apodel. KoinyecTBO M ypoBEHb CIOKHOCTHU 3a/laHUM,
TpeOYIOMIMX BBIMTOJHEHUS! HECKOIBKUX JIEHCTBUM, OMPENesSIOTCsS CaMUM YUUTENEM B 3aBUCUMOCTH OT
BO3MOKHOCTeH kiacca. [Ipu 3TOM HEOOXOIUMO UMETh B BH]Y, YTO B COOTBETCTBUU C OOIIEH Hiaeeit
pa3BUTHSL COAEP)KAHMUS Kypca IO CHUpadud B 9 Kkiacce MNPEeIyCMOTPEH €IlIe€ OJIUH <«IIPOXO»
npeoOpa3oBaHMsl PalMOHATIBHBIX BbIpaKeHUH. (CaMOCTOSTENbHBIM (PparMEHT TEMBI TOCBSIIEH
U3YYEHUIO CTENEHM C LENbIM IOKa3aTeneM. MOTHMBOM J[Uisl BBEJAEHUSI ITOTO TOHATHUS CIIY>KUT
1[E€JIECO00PA3HOCTH MPEACTABICHUS OOJIBIITNX U MAJIBIX YUCEN B, TAK HA3bIBAEMOM CTaHJAPTHOM BHJIC.
C 5TuM crmoco0OM 3amuicH YHCell y4yalluecs YK€ BCTpeualnch Ha ypokax (Gu3uku.3aBepliaercs TeMa
(dbparMeHTOM, MOCBSIIICHHBIM PEIICHUIO YPAaBHEHUH W TEKCTOBBIX 3amad. [lo cpaBHEHHUIO ¢ Kypcom 7
KJlacca 371eCh IpeIaraloTcs 0oiee CI0XKHbIe B TEXHUYECKOM OTHOIICHUU YPaBHEHHS (XOTs, Kak U B 7
KJIacce, 3TO MO-TIPEKHEMY IeJIbIe YPaBHEHUs, HO COJIEpIKaIre APOOHBIE KOI(PDUITMESHTHI).

2. KBaapartnblie kopHu (17 4.).

KBagparueiii kopeHb wu3 4uucna. I[lonstue o0 wuppamwoHamsHOM uucie. JlecsaTuanbie
npuOIKeHUsT KBagpaTHOTO KopHs. CBoiicTBa apu(METHUECKOTO KBAApPaTHOTO KOPHS U HX
IpUMEHEeHHEe K mpeoOpa3oBaHHio BblpakeHUH. KopeHb TpeTheil creneHu, MOHITHE O KOpPHE n-
i crenieHW W3 uyucia. HaxoxaeHuwe MpuOIMKEHHOTO 3HAYEHUS KOPHS C MOMOIIBIO KaJbKyJSTOpA.
I'paduku 3aBucuMoctei. OchosHas yenrb — HAyUUTh NMPeoOpa3oBaHUSIM BBIPAKEHUH, COJIEpKalIX
KBaJIpaTHBIE KOPHH; HA IpUMEpe KBAJIPATHOTO U KyOMYEeCKOro KopHel chopMHUpOBaTh PEICTABICHUS
0 KOopHe N-if crenenn. [loHsITHE KBaAPAaTHOTO KOPHS BO3HUKAET B Kypce MPU OOCYKICHUH JBYX 3a7a4
TeOMETPHUYECKOH (0 HAXOXKJIEHUHM CTOPOHBI KBaJpara Mo ero IIomaan) u anredpandeckoi (o ducie
KOpHEil YpaBHEHMS BUA X° = g, TJIe d — TPOU3BOIBHOE uncio). IIpH paccMOTPEeHHH TIepBOii M3 HUX
NMAIOTCSl HayallbHBIE TMPEACTaBICHUS 00 UppalMOHANBHBIX YHCIaX. B coaepkaHue TeMBI
11eJIECO00Pa3HO BKJIIOYNTh HETPAAUIMOHHBIN 11 anreOpbl Bompoc — Teopemy Iludaropa. Oto



MO3BOJIUT IMPOJAEMOHCTPUPOBATh €CTECTBEHHOE NMPUMEHEHHE KBaJIPAaTHBIX KOPHEW NJisi HAXOXKICHHS
JUIMH OTPE3KOB, IMMOCTPOCHUSI OTPE3KOB C MPPALMOHAIBHBIMU JJIMHAMH, TOUYEK C MPpPAlMOHAIBHBIMU
koopauHatamu. llenecooOpa3Ho Takke aKTHMBHO HCIOJB30BaTh KAIBKYISITOP, MPUYEM HE TOJIBKO B
KaueCcTBE HWHCTPYMEHTA JUIsl HW3BJICYEHHS KOpPHEW, HO U Kak CpPEICTBO, MO3BOJISIOLIEE
IPOMJUIIOCTPUPOBAaTh HEKOTOpBbIE TEOpEeTHYECKHWE uAeH. B Xxozxe wu3ydeHHs JaHHOM TeMbl
pelycMaTpUBAETCSl 3HAKOMCTBO C IMOHSITHEM KyOHMYEeCKOro KOpHS, OJHOBPEMEHHO (OpMUPYIOTCA
HaYaJbHBIC MTPEJICTABICHUS O KOpPHE N-if cTenieHn. PaccmaTpuBaroTCs rpa Ky 3aBHCUMOCTEH.

3. Ksaaparubie ypaBuenus (20 4.).

KBaaparnoe ypaBHenue. ®opmyiibl KOpHEM KBaJpaTHOIO ypaBHEHHUS. PellleHHEe TEKCTOBBIX
3a/lad COCTABJIICHMEM KBaJpaTHBIX ypaBHeHuH. Teopema Buera. PaznoxeHne Ha MHOXUTEIU
KBaJlpaTHOro TpexuwieHa.OcHoeHas yeab — HayuYUTh pellaTh KBaJpaTHbIE YPaBHEHUS U HUCII0JIb30BaTh
UX MPU PELICHUH TEKCTOBBIX 3aJad. B Temy BKJIIOUEH BeCh Marepual, TPaAULMOHHO OTHOCAIUNACA K
TOMY paszeny Kypca. B To e BpeMs IpeuiaratroTcsi U HEKOTOPbIE CYILECTBEHHBIE W3MEHEHMS:
paccMoTpeHHre TeopeMbl Buera cBs3bpIBaeTCs € 3agadyeil pas3ioKEHUs KBAJPAaTHOTO TPEX4YJeHa Ha
MHOJKUTEJIM; B CHUCTEMY YIPAXHEHUH JOJKHBI IOCTOSHHO BKJIIOYAThCSA 3aJaHUsl Ha pEIICHHE
YPaBHEHUH BBICILIMX CTENEHEW; CIelyeT aKTUBHO MCIIOIb30BATh METOJI MOJCTaHOBKU. bombiioe mecTo
JOJDKHO OBITh OTBENIEHO PEIICHHIO TEKCTOBBIX 3a/ad, MPH 3TOM PACCMaTPUBAIOTCS HEKOTOPHIC
OCOOCHHOCTH MaTeMaTHYeCKHX MOJeNel, OMNMCHIBAIOIIUX peajbHble CUTyaluu. B  cBs3u ¢
PacCCMOTPEHHMEM BOIIPOCA O PA3JIOKECHUM HA MHOXKUTEIM KBAAPATHOIO TPEXUYICHA IMOSABISAETCA
BO3MOXKHOCTb JIJIS IaJIbHEHILIEro pa3BUTHS JIMHUU MpeoOpa3oBaHuil anreOpanuyecKux BhIPaKCHUN.

4, Cucrembl ypaBHenui (18 4.).

VYpaBHeHue C¢ JByMs nepeMeHHbIMH. JIMHEHHOe ypaBHEHHE C JIByMs NEPEMEHHBIMHM U €ro
rpaduk. [Ipumepsr pemeHuss ypaBHeHU#H B Henbix unciaax. CucreMa ypaBHEHMI; pPEIICHHE CHUCTEM
IBYX JIMHEWHBIX ypaBHEHUN C JByMsl IEepeMEHHBbIMHU, rpaduueckas uHTeprnperanus. [Ipumepsl
pellieHUs] HEJIUHEHHBIX CUCTEM. PellleHne TEeKCTOBBIX 3a7ady COCTABICHHUEM CHCTEM YPaBHEHM.
VYpaBHEHHE C HECKOJIBKUMU NepeMeHHBbIMU. JCHOBHAS Yeb — BBECTH INOHATUS YPABHEHUS C ABYMS
MIEPEeMEHHBIMH, TpaduKa ypaBHEHHUsS, CHCTEMbl YPaBHCHHIA, OOYYHUTh PEHICHUIO CHCTEM JIMHEWHBIX
YpaBHEHUW C JIByMs [E€PEMEHHBIMH, a TaK)XE WCIOIb30BAHUIO TMPHUEMA COCTABJIEHUS CHUCTEM
YpaBHEHU MpU pEHIeHUH TEKCTOBBIX 3a/1a4.OCHOBHOE COJIep)KaHHE JTaHHOM TEMbI Kypca CBS3aHO C
PacCMOTPEHHMEM JIMHEMHOTO0 YPaBHEHHUSI M PELIEHUEM CHCTEM JIMHEWHBIX ypaBHEHHI. B To ke Bpems
MPUBOAATCS TPUMEPHl W HEIWHEWHBIX YpPaBHEHUM, pacCMaTpPUBAIOTCS WX TpaduKH, PEIIaroTCs
CUCTEMBI, B KOTOPBIX OJHO YpaBHEHHE HE ABIAETCS TUHEHHBIM. OCOOEHHOCTHIO U3NIOKEHUS SIBISIETCS
aKIIEHTUPOBAHNE BHUMaHUs Ha 0JIOKE BOIIPOCOB, 110 CYTU OTHOCSIIUXCS K aHAIMTUYECKOW T€OMETPHUH.
Tema HaumHaeTcs ¢ BOMPOCA O MPSAMBIX Ha KOOPJAMHATHOM IJIOCKOCTH: PacCMaTpUBAETCSl YpaBHEHUE
npsMOil B pa3luuyHbIX  (QopMax,  CHeluadbHOe  BHHUMAaHHE  YyIEISeTCSs  yPaBHEHHIO
BUJA , GOpPMYIHpYETCs YCIOBHE MApaIIEIbHOCTH MPSIMBIX, @ B KaueCTBE HE00sA3aTeIbHOTO MaTepuaina
MOXET OBITb PAacCMOTPEHO  YCIIOBHUE NEPNEHIUKYISIpHOCTH mpsAMbIX. CopMupoBaHHBIN
AHAJIMTUYECKUI anmapar NPUMEHSETCA K PEIICHHIO 3a7a4 T€OMETPUUYECKOr0 COIepkKaHusl (Hampumep,
COCTABJICHUE YpPAaBHEHUS MNPAMOMW, NMPOXOJALIEH Yepe3 JBE JaHHbIC TOYKH, NMPSMOM, MapauleIbHON
JAHHOM W TPOXOJsIIeH uepe3 JaHHYI TO4Ky, U mp.).Ilpomomkaercs pelieHHe TEKCTOBBIX 3aiad
anredpandeckuM MeToJoM. Tenepb MaTeMaTH4eCKOW MOJIENBI0 pacCMAaTPUBAEMON CUTYAIIUH SIBIISIETCS
CUCTeMa YPaBHEHHWIA, MIPH STOM B SIBHOM BHJIE (OPMYIHUPYETCS CIEAYIOIIAasl MBICIb: MPU TEPEBOIC
TEKCTOBOM 3aJaud Ha MaTeMaTU4YeCKUH S3bIK yIOOHO BBOJUTH CTOJBKO MEPEMEHHBIX, CKOJIBKO
HEU3BECTHBIX COJIEPIKUTCS B YCIOBHH.

5. ®ynkuum (14 4.).

Oyuknus. OO6macte ompeaeneHuss W ob6nacth 3HaueHuid ¢yHKiuu. [paduk  QyHKINM.
BospacTtanue u yobiBaHue (QyHKIMU, COXpaHEHUE 3HaKa HAa MPOMEXYTKe, Hylu QyHKuuu. OyHKIUH U
ux rpaduku. [Ipumepsl rpaduveckux 3aBUCHMOCTEH, OTpa)karolMX peaabHbIe Mpolecchl. OCHosHAs
yenb — TIO3HAKOMHUTH YYAIIUXCA C TOHATHEM (YHKIMH, PaCHIMPUTh MaTEMaTUYECKHH S3BIK
BBeJIcHUEM (YHKIIMOHATHHOW TEPMHHOJOTHH M CHMBOJHKHU;PACCMOTPETh CBOMCTBA U TpaduKu
KOHKPETHBIX YHCIOBBIX (YHKIMH; T[OKa3aTh 3HAYUMOCTh (YHKIIMOHAJILHOTO ammapara Jist
MOJICJIMPOBAHUSL PEAbHBIX CHUTYallUid, HAYYUTb B HECJOXKHBIX CIIy4yasX MNPUMEHSTh MOJyYEHHbIE
3HAHUSA U1 PELICHUs MPUKIAIHBIX U NMPAKTHUYECKUX 3adad.Marepuan JTaHHOW TE€Mbl OMUPAETCSA Ha
YMEHHsI, TOJy4eHHbIE B pe3ylbTaTe paboOThl ¢ TpapuKaMu pEaTbHBIX 3aBUCUMOCTEH MEXIY
BEJIMYMHAMU. AKIEHT JIelaeTcs He CTOJIbKO Ha ompefesieHue MOHATUS (YHKIHUU U CBSI3aHHBIX C HUM



MOHATUH, CKOJIBKO HA BBEJCHUE HOBOTO 53bIKa, HOBOW TEPMUHOJIOTUUA U CUMBOJIUKH. IIpyu 3TOM HOBBIN
A3BIK TIOCTOSIHHO COINOCTABISIETCA C YyXKE€ OCBOCHHBIM: BHUMaHME oOOpalaercss Ha YyMEHHE
nepeGopMynHpoBaTh 3a7a4y WK BOIPOC, MEPEBECTH UX C sA3bIKA IpaUKOB Ha SI3BIK QYHKIUH OO
ypaBHeHMH U 1p.OCOOEHHOCTBIO JaHHOW TEMbI SBISAETCS IMPUKIAJHAs HANpaBIEHHOCTb y4eOHOTro
marepuaia. OCHOBHOE BHHMaHUE yAenseTcs rpadukaM pealbHbIX 3aBUCUMOCTEH, MOJIEINPOBAHUIO
pa3sHOOOpa3HbIX pEalbHbIX CHUTyalud, (POPMHUPOBAHUIO INPEACTABIECHUS O CKOPOCTH pOCTa WIH
yObiBanust GyHkuuu. Ilpyn n3ydenun nuHeWHOW (QYHKUIMU CleayeT SBHO c(HOPMYIHPOBATH MBICIL O
TOM, YTO JIMHEHHON (DyHKIMEH ONMHUCHIBAIOTCS MPOLECCHI, MPOTEKAOLINE C MOCTOSIHHON CKOPOCTHIO,
MMO3HAKOMMTh YYaIIUXCS C UACEN TMHEUHOW anpOKCUMALIUH.

6. BeposiTHOCTB M cTaTHCTHKA (6 4.).

CraTucTHYecKue XapakTepUCTHKH psfa JaHHBIX, MeWaHa, cpeHee apupMeTuyecKoe, pazMax.
Tabnuua yactoT. BeposTHOCTh PaBHOBO3MOXKHBIX coObITHH. Kiaccuueckas (opmyna BblYMCIEHUS
BEPOSTHOCTH COOBITUSI M YyCJIOBUS ee NpuMeHeHus. llpeacraBieHne O TreoMeTpHYECKOU
BEpOATHOCTU.OcHOBHaA yenb — CGHOPMHUPOBATH INPEACTABICHUE O BO3MOXKHOCTAX ONMCAaHUS U
00pabOTKM JaHHBIX C MOMOINBIO PA3IUYHBIX CPEIHHX; MO3HAKOMUTH YYAIIMXCS C BBIYUCICHUSMHU
BEPOSITHOCTH CIYy4alHOTO COOBITHSI C IOMOUIbIO KJIacCH4ecKOH (opMysibl M U3 T€OMETPUUYECKUX
cooOpakeHuil. Marepuan AaHHOW TEMbl 3HAKOMUT C CHUTYyalUsIMH, TPEOYIONIMMU BBIYUCICHUS
CpeIHUX I aJEKBAaTHOIO OnucaHus psga JaHHbIX. OCHOBHOE BHUMAaHME — YZENsAETCS
11e51ecO00Pa3HOCTH UCIIOB30BaHUS MOJIbI, MEIMAHBI W CPEIHETO apu(PMETHIECKOTO B 3aBUCHMOCTH
OT cUTyallMu. B mpenplaymux kimaccax ObUI PacCMOTPEH CTaTUCTHYECKUMH MOAXOX K MOHSATHUIO
BEPOSTHOCTH, HA OCHOBE KOTOPOT'O BBOAMTCS THUIOTE3a O PABHOBEPOATHOCTH COOBITHH, TIO3BOJISIOIIAS
B CHUTyallUl C PaBHOBO3MOKHBIMH HMCXOJaMHM HPUMEHSTbh KIJIACCHYECKYIO (DOpMYJy BBIUUCICHUS
BEpOATHOCTH coObITHs. Kpome Toro, paccmarpuBaeTcsi I€OMETPUYECKHM MMOAXO0JM K IOHATHUIO
BEPOSITHOCTH, IO3BOJIAIOLIMM B HEKOTOPHIX CUTYyalUsIX C OECKOHEYHBIM KOJIMYECTBOM HCXOJ/0B
BBIYHUCIISITH BEPOATHOCTh HACTYIIJICHUS COOBITUS KaK OTHOUICHHUS TUIOIAACH Uryp.

IX kaace
1. HepaBencrtBa (17 4.).

JlelicTBUTENbHBIE YNCIIa KaK OECKOHEUHbIE JeCATHYHBbIE ApoOH. UUCIIOBbIE HEPABEHCTBA U UX
cBoiicTBa. Jloka3zaTenbCTBO YHMCIIOBBIX U alreOpanyeckux HepaBeHCTB. JIMHENHbIe HEpaBEHCTBA C
OJTHOW TEepeMEHHOW M MX CHUCTEeMBl. TOYHOCTh NMPUONMKEHHUS, OTHOCUTENbHAS TOYHOCTh.OcHo6HAsA
yenp — TO3HAKOMUThH Y4YallUXCs CO CBOMCTBAMU YHCJIOBBIX HEPAaBEHCTB M UX NPUMEHEHHUEM K
pelIeHnIo 3ajad (CpaBHEHHME M OLIeHKAa 3HAYCHUH BBIPAKEHMM, J0KA3aTeNbCTBO HEPABEHCTB U JIp.);
BbIpa0OTaTh YMEHHUE pelliaTh JUHEHHbIE HEPaBEHCTBA C OJHOW MEpEeMEHHON U uX cuctembl. M3yueHue
TEeMBbl HAYMHAETCS ¢ 00OOIIEHUS U CUCTeMAaTH3alluy 3HAaHUH O AEUCTBUTEIbHBIX YUCIIAX, TOBTOPEHUS
M3BECTHBIX YYalIUMCSl TEPMUHOB: HaTypajbHbIE, LIENble, palliOHAJIbHbIE, IEHCTBUTENIbHbBIE YUCIa — U
pPacCMOTPEHMsI OTHOLIEHUH MEXKIY COOTBETCTBYIOLUIMMHM YHCIOBBIMU MHOXecTBamu. llpm stom
OeckoHeuHasi JecsATHYHas JpoOb HE SBISETCS MCXOJHBIM TOHATHEM [UISl  ONpEesIeHUs
JNEHCTBUTENBHOTO 4YHCIIA, @ pacCMaTpUBaeTCs KaK €ro «yHHMBEpCalbHOE uMsA». Bompoc o
NEPUOANYECKUX U HENEPUOANYECKUX APOOSX MOKET ObITh OTHECEH K HeoOs3aTeIbHOMY MaTepuaiy.
CBolicTBa YMCIOBBIX HEPABEHCTB MIUIIOCTPUPYIOTCS TE€OMETPUUYECKU U MOATBEPKIAIOTCS YUCIOBBIMU
npuMmepamu. PaccMOTpeHME BOmpoca O pPENICHWH JIMHEHMHBIX HEPAaBEHCTB C OJHOW IEPEMEHHOMN
COIIPOBOJKIAETCSl BBEJICHHUEM IMOHSATHIH pPaBHOCWIBHBIX YPaBHEHHH M HEPaBEHCTB, (OPMYIUPYIOTCS
CBOMCTBa pPaBHOCHUJIBHOCTU YpaBHEHHH U HepaBeHCTB. IlpuoOpeTeHHbIE yYallUMUCA YMEHHUS
MOJIy4alOT Ppa3BUTHE IPU PEIICHUU CHCTEM JIMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.
PaccmaTpuBaeTrcs Takke BONpPOC O JOKA3aTENbCTBE HEPABEHCTB. YUalluecs 3HAKOMATCA C
HEKOTOPBIMHU IIPUEMAMHU J10KA3aTEIbCTBA HEPABEHCTB; CUCTEMA YIIPA)KHEHUN COAECPKUT 3HAUUTEIBHOE
YHCIIO 331aHUI HA IPUMEHEHUE armnapaTa HepaBeHCTB.

2. Kpaapatuunasi pynkmus (18 4.).

Oyukuuss u ee rpadux. CpoilcTBa KBaJpaTHMUHON (YHKIMU: BO3pacTaHue U YObIBaHHE,
COXpaHEHHME 3HaKa Ha MpPOMEXyTKe, HauOojbllee (HAaMMEHblIee) 3HaueHue. PerieHue HepaBeHCTB
BTOPOU CTENEHM C OJHOM nepeMeHHOW.OcHosHas yenb — TO3HAKOMUTh Y4allluXCcs ¢ KBaApPaTUYHOU
byHKIMElH KaK ¢ MaTeMaTHYEeCKOH MO/IEIbI0, OMMCHIBAIONICH MHOTHE 3aBUCUMOCTH MEKY PEeaTbHBIMU
BEJIMYMHAMU; HAYYUTh CTPOUTH IpadUK KBaJpaTUYHOW (PYHKIMU M YUTATh MO TpaduKy ee CBOWCTBA;
chopMHpOBaTh YMEHHME HCIIONB30BaTh TpauuecKue NPEeACTaBICHUS Ui PELICHHUS KBAJAPaTHBIX
HepaBeHCTB. OCOOEHHOCTh MPUHATOrO MOAXO0/A 3aKI0YAETCsl B TOM, YTO U3y4EHHE TEMbl HAUNHAETCS



¢ o0ImIero 3HaKOMCTBA ¢ (PYHKIHEH; pacCMaTPUBAIOTCS TOTOBBIE TPapUKU KBaAPATUYHBIX QYHKIHA U
aHAJTM3UPYIOTCSI UX OCOOEHHOCTH (HaJIMYME€ OCH CHMMETpPUH, BEpILMHBI, HAIIPABICHHE BETBEW,
pacIoIoXKeHNe 0 OTHOUICHUIO K OCH X), TPH 3TOM aKTUBU3HPYIOTCS OOIIHE CBENEHUS O (YHKIUSX,
U3BECTHBIC yUyallUMCs U3 Kypca 8 Kilacca; yJaluecs yyarcs CTPOUTh Mapadoily IO TOYKaM ¢ OMOpOM
Ha ee cuMMmeTpuio. Jlanee ciemyer Oojiee neTalbHOE M3YyYEHHWE CBOWMCTB KBAApPATHMYHOW (DYHKIIHH,
ocoOeHHOCTeH ee rpaduka U IPUEMOB €ro MOCTPOCHUSA. B CBS3M C 3TUM MOXKET paccMaTpUBATHCS
NEepEeHOC BJIOJb OCEH KOOPIMHAT MPOU3BOJIbHBIX I'paduKoB. LIeHTpaqbHBIM MOMEHTOM TE€MBI SIBIISETCS
JI0Ka3aTeIbCTBO TOT0, UTO I'paduK J1r000M KBaApaTUYHON (QYHKLIHUU MOKET OBbITh MOJYYEH C HOMOILBIO
C/IBUT'OB BJIOJIb KOOPJIMHATHBIX Oocel mapaboisl . Tenepp ydammecs no KodpuimueHTamMm KBaapaTHOTO
TpPEeX4JeHa MOTIyT IPEeACTaBUTh OOLIMI BUI COOTBETCTBYIOLIEH Mapaboiibl U BBIYUCIUTH KOOPJUHATHI
ee BeplIMHbl. B cucreme ynpaXHEHMH 3HAUUTEIbHOE MECTO JOJDKHO OTBOJMUTHCS 3ajadyaM
IPUKIAJHOTO XapakTepa, KOTOpble pELIalTCsl € ONopoll Ha rpaduyecKkue MpeAcTaBICHUS.
3aBepuiaeTcs 3Ta TeEMa paCCMOTPEHUEM KBaJpaTHBIX HEPABEHCTB, IIPUEM PELLIEHUS KOTOPBIX OCHOBaH
Ha YMEHUU OIPENIeNIATh IPOMEXYTKH, Iie rpaduK GYHKINN PAaCIOIO0kKEH BbIlIe (HUXKE) OCH abcuucc.

3. YpaBHeHHUS U cCTeMbl ypaBHeHHH (23 4.).

Panmonanenpie  BblpaxkeHus.  JloIycTHMbIE — 3HAU€HUs  NEPEMEHHBIX, BXOJAUIMX B
anreOpandeckre BbIpakeHUs. TOXIECTBO, MOKAa3aTEIbCTBO TOXKIECTB. PenieHne menbsix U ApoOHBIX
YPaBHEHUH C OAHON mepeMeHHOW. IIpumepsl peleHus HEIMHEHHBIX CUCTEM YPABHEHHMM € ABYMs
nepeMeHHbIMH. PerieHne TekCTOBBIX 3ajad. I'paduueckas MHTEpHpeTanusl pelleHus ypaBHEHUH U
cucTteM ypaBHeHUN. OcHo6HAA yeib — CUCTEMATU3UPOBaTh CBEICHUS O PALlMOHAJIBHBIX BBIPAXKECHUAX U
YPaBHEHHUSX; MO3HAKOMHUTH YYalllUXCSl C HEKOTOPHIMHM IPUEMaMU pEIIEHUS YPaBHEHUH BBICIINX
CTeneHel, 00yuuTh pelIeHUI0 APOOHBIX YpaBHEHMH, Pa3BUTh YMEHHUE peIllaTh CUCTEMbl HETMHEWHBIX
YPaBHEHUH C JIByMSl NEPEMEHHBIMHU, a TAK)K€ TEKCTOBbIE 3aJaud; IO3HAKOMUTh C NPUMEHEHHEM
rpaduKOB JUIsl UCCIIEAOBAHUS U PEIICHUS] CUCTEM YpaBHEHM C JBYMs IEPEMEHHBIMU U YpaBHEHUH C
OJIHOW TIIepeMCHHON.B  gaHHOM TeMe CHCTEeMaTH3UPYIOTCS, OO0O0OIIAITCS M Pa3BUBAIOTCSA
TEOPETUYECKHUE MPEACTABICHUS U NPAKTUYECKUE YMEHMS YYalllUXCs, CBSI3aHHBIE C PallMOHAIbHBIMU
BBIPQKCHUSIMH, YPaBHEHUSIMHU, CUCTEMaMHM ypaBHEHUH. YTOUYHSETCS WM3BECTHOE U3 Kypca 7 Kiacca
NOHSATHE TOXAECTBEHHOTO PAaBEHCTBA [JBYX PpAalUOHAIBHBIX BBIPAKEHUN; €ro COJAEp)KaHHE
packpbiBaeTcs € JABYX NO3UIMM — anreOpandeckod W (QyHKIUOHaIbHOW. BBoguTcs mnoHsTHE
TOXKAECTBA, OOCYXIAIOTCSA IpPHUEMBl JI0Ka3aTelIbCTBA TOXKJECTB. 3HAYUTEIBHOE MECTO B TeMe
OTBOJUTCSl PEIICHUIO PAlMOHAIBHBIX YypaBHEHUH ¢ OJHOM mnepeMeHHOW. CucreMaTHU3upyloTcs U
YIIIYONSIOTCS. 3HAHUS y4aluxcs O IeNbIX YPaBHEHMSX, OCHOBHOE BHUMAHUE YJENAETCS PELICHUIO
YpaBHEHUH TPEThEN U YETBEPTON CTENEHH YK€ 3HAKOMBIMHU y4alllUMCs IPUEeMaMH — pPa3JIo’KEHUEM Ha
MHOJKHTEIM W BBEJCHHEM HOBOH IEPEMEHHON. 3/1€Ch JK€ Y4Yallluecs BIEPBBIE BCTPEYAOTCS C
pelIeHreM ypaBHEHUI, colep)KaluX NMEepeMEeHHYI0 B 3HameHarene apoou. [Ipomomxaercsa pemeHue
CUCTEM ypaBHEHHUN, B TOM YHCJIE PACCMATPUBAIOTCS CUCTEMBI, B KOTOPBIX OJHO YpPaBHEHHE NEPBOM, a
Ipyroe — BTOPOH CTENEHU, M MpPUMEpPbl 0ojiee CIOXKHBIX CHCTEM. B 3akitoueHue NpoBOIUTCS
rpaduyeckoe Mcciel0BaHue ypaBHEHUH ¢ 0JTHON nmepeMeHHoM. Boob1e rpadudeckas nHTepHpeTanus
anreOpandeckux BbIPAKEHUHN, YPAaBHEHUM U CUCTEM JI0JIKHA IIMPOKO HUCIIOJIb30BATHCA MTPH U3JI0KEHUN
MaTepuasa BCe TEMBI.

4. ApudmMerudeckasi u reomerpuueckasi mporpeccuu (16 4.).

Apudmernueckass U reomerpuyeckas nporpeccur. PopMyIbl N-TO 4WiIeHa U CYMMbIZ YIEHOB
apudmeTnueckoil u reomeTpuyeckoil mporpeccuit. [Ipocteie u crnoxxHble NponeHTbl. OcHo8HAaA Yenb —
pacIIupUTh NPEACTABICHUS Y4YallUXCS O YHCIOBBIX IIOCJIENOBATEIBHOCTAX; M3YyYUTh CBOICTBa
apuMeTHYecKoil 1 reOMETPUUECKON MPOrpeccuil; pa3BUTh YMEHHE pelllaTh 3aJauM Ha MPOLEHTH. B
JTAHHOM TeMe BBOJATCS HEOOXOIUMMBbIE TEPMUHBI M CHMBOJIMKA, B PE3yJbTaTe YEro CO31aeTcs
coJiep)KaTeNbHasi OCHOBA JUIsl OCO3HAHHOTO H3YYEHHs YHCIOBBIX MOCIEA0BATEIbHOCTEH, KOTOpHIE
HEOJHOKPATHO BCTPEUAIHCH B MPEIBIAYIIMX TeMax Kypca. XapaKTepHOH ee OCOOCHHOCTBIO JOJKHBI
ABIIATHCA HIMPOTa W Pa3HOOOpazWe NPAKTHUECKUX WIUIIOCTPAalUi, aKUEHT Ha CBA3b H3y4aeMoOro
Marepuaja ¢ OKpYKaloUMM MHpoM. BBereHue NOHATHH apudMeTHUecKoil U TeoMeTpUYecKoi
IPOrpeccuil ciieyeT OCYUIECTBIATh Ha OCHOBE PAaCCMOTPEHHS] IMPUMEPOB M3 peanbHOU xu3HHU. Ha
KOHKPETHBIX IPHUMEpax BBOJATCS MOHATHS IPOCTBIX M CIOXHBIX IPOLEHTOB, KOTOPHIE IO3BOJISIOT
paccMOTpeTh 0OJIBIIOE YMCIIO IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.



5. CratucTuyeckue ucciaenosanus. Komonnaropuka (6 4.).

['enepanbHass COBOKYMHOCTh W BbIOOpKa. PamxupoBanwe maHHbIX. [lomuron wactor.
WNurepBanbubiii psa. ['mcrorpamma. Beibopounas gucmepcusi, cpeiHee KBaJpaTHYHOE OTKJIOHEHHE.
Komb6unaropusie 3anaun. [lepecranoBku, pazmenieHusi, couetanus. Ocnosnas yenb — cHopMHUpPOBAThH
MPEJICTABIICHUE O CTATUCTUYECKUX HCCIIECIOBaHMAX, OOpabOTKE MAaHHBIX W WHTEPIPETAMH pe-
3y/nbTaToB. B maHHOW TeMe MpeacTaBiieH 3aBepllaroluil (parMeHT BEpOATHOCTHO-CTATHCTUYECKOM
JUHUU Kypca. B Hell paccMaTpuBalOTCS JIOCTYNHBIC Y4YalIUMCS MPUMEPbl  KOMIUIEKCHBIX
CTaTUCTUYECKUX MCCIIEIOBAHUM, B KOTOPBIX MCIOJB3YIOTCS MOJYyUYECHHbIE PAHEE 3HAHUS O CIIy4ailHbIX
HKCIIEPUMEHTAX, CIOCO0ax MPEICTaBIICHUS JAHHBIX M CTAaTUCTUYECKUX XapakTepuctukax. B xonme
ONMUCAHUsl HCCIENOBAHUM BBOJATCS HEKOTOPBIE HOBBIE CTATHCTHUYECKUE IOHATHS, OTpakaroulue
cnenuduKy gaHHOro uccienoBaHus. OHU TIO3BOJSIOT TOHATH KaK ILEHTPAJIbHBIC TEHACHIMH pPsiia
JAHHBIX, TaK M Mepy Bapualud. BKiIOYeHHE JaHHOrO MaTepuajaHaIlpaBlICHO MpPEXAEe BCEro Ha
dbopMUpOBaHHE yMEHHMN TOHMMATh W  HWHTEPIPETUPOBATH  CTATUCTHYECKHE  PE3yIbTaThl,
IpeJcTaBiIsieMble B CpelcTBax MaccoBod uH@opmauuu. Ilpennonaraercs He cTonbko (opMaibHOE
3ay4yMBaHKHE HOBBIX TEPMUHOB, CKOJIBKO MIEPBOHAYATBLHOE 3HAKOMCTBO C MOHATUMHBIM aIapaToM 3TOU
o0JacTu 3HaHU, HEOOXOAMMON KaXKIOMY COBPEMEHHOMY UYEJIOBEKY.

6. Utorosoe nosropenue 12 u.



TemaTuveckoe INIAHUPOBAHHUE C OIIPEACJICHHEM OCHOBHBIX BU/I0B yqeﬁnoﬁ ACATECJIBbHOCTH

Paznen

KoJi-Bo
gac

XapakTepucTHKa OCHOBHBIX BU/IOB /1eSITeJIbHOCTH YYeHHKA ( Ha ypoBHe
Y4eOHBIX JIeiicTBHii)

Copep:xanue Bocnutanus c yuerom PIIB

7 KJIACC (105 yacoB)

IloBTOpEHUE Kypca

MaTEeMAaTHKH
KJj1acca
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Cucremarusanus 3HaHUH. Perenne nnddepeHnpoBaHHbIX 3a1a4

YcraHOBIIGHHE JTOBEPUTEIBHBIX OTHOIICHHH
MEXAY MEAarorn4ecKuM pabOTHUKOM U €ro
o0ydJaromumucs, CHOCOOCTBYIOIINX
MO3UTHUBHOMY BOCIIPUSTHIO 00YyYarOMIUMUCS
TpeOoBaHMIT M TIPOCHO IEIArorHYecKoro
paboTHMKa, NPUBICUCHUIO MX BHUMAHUS K
oOcyxmaeMoii Ha ypoke WHPOpPMALUH,
AKTHBH3AL[N ux MI03HABATEIBHOM
JeATEeIbHOCTH.

Opranu3auus nre)cTBa MOTHBHPOBAHHBIX H
SPYAMPOBAHHBIX OOyYalOIIMXCS HAX HX
HEyCHEBAOLIHMH OJJHOKJIACCHUKAMH,
JIAI0IIero o0yuaronmmes COLMAJIBHO
3HAQUUMBIH  OIBIT  COTPYAHHYECTBA WU
B3aMMHON IIOMOIIH.

I. po6u u
NMPOLEHTHI

11

CpaBHMBATH U YIIOPSIOYMBATH PALIMOHAIILHBIE YHCIIA. BBIMOIHATH BHIYUCIICHUS C PALMOHAIBHBIMH
YHCIIaMH, BEIYUCIIATH 3HAUSHHUsI CTENIEHEH ¢ HAaTypaJIbHBIMH NOKa3aTeIIMHU. BBINOIHATH IPUKUAKY
Y OIIHKY B XOJI€ BBIYHCIICHHH.

Hcrons30BaTh SKBUBAJICHTHBIE MPEACTABICHUS IPOOHBIX YHCEN ITPU X CPABHEHHUHU U B
BBIYUCIICHHAX. [IPOBOUTE HECIIOXKHBIC UCCIICIOBAHHS, CBA3aHHBIC CO CBOMCTBAMH JIPOOHBIX YHCEl,
OIMPAsCh HA YHCIIOBBIC SKCIIEPHMEHTHI (B TOM YHCIIE C HCIIONB30BaHUEM KAIBKYJIATOPA,
KOMITBIOTEPA).

OcymiectBisaTh nouck uHGopmanuu (B8 CMU), conepxaieil 1aHHbIe, BRIPAKESHHBIC B TIPOLICHTAX,
MHTEPIPETHPOBATh 3TH JaHHbIE. PeliaTh 3a1ayu Ha MPOLEHTHI U ApoOH (B TOM YUCIIe 3a1a4d 13
peaybHON MPAKTUKH, UCHOJB3Ys IIPH HEOOXOIMMOCTH KaJIbKYJISTOP).

[IpuBOAMTH IPUMEPHI YHUCIIOBBIX AaHHBIX (IIEHa, POCT, BpEMsl Ha 0POTY), HAXOAUTH CpEAHEe
apudMeTHIecKoe, MOy M pa3Max YHCIIOBbIX HAOOPOB, B TOM YHCJIe U3BJIEKask HEOOXOIUMYIO
uHbopManuio u3 Tabnuil U aAuarpamm. [IpHBOIUTE coepKATEIbHBIE TPUMEPBI HCIIOIB30BaHUS
Cpe/iHero apupMeTHIECKOro, MOJIbI U pa3Maxa Julsl OIMCAaHUs IAHHBIX (IeMorpadudecKue 1
COIMOJIOTHYECKHE JIAHHBIE, CIIOPTHBHBIE TTOKA3aTeH 1 Ap.)

[IpuBneueHne BHUMaHHUS OOYYArOUIMXCS K
LIECHHOCTHOMY  acCHeKTy M3y4aeMbIX Ha
YpOKax sIBICHUI, OpraHu3anus ux padoThl ¢
[I0JIy4aeMOM  Ha  ypOKE€  COLUAJIBHO
3HAYMMOW HH(pOpMAIHeH — HHUIIMHPOBaHUC
ee 00CyXIeHUS, BBICKa3bIBaHUS
00yJaromKUMHUCST CBOETO MHEHHS IO ee
MOBOAY, BHIPAOOTKM CBOEro K  HeW
OTHOLIEHMSI.

YMeHre HaXOUTh B pa3IMYHBIX KCTOYHHUKAX
“HPOPMAIIHIO, HEOOXOTUMYIO ISl PElICHUS
MaTeMaTHIeCKUX MPoOIIeM, IPEICTABISATE e
B TIOHATHOH (hopMe, IPUHUMAThH pEIICHUE B
YCIIOBUSIX HETOJIHOW M M30BITOYHON, TOUHOM
Y BEPOSITHOCTHOM MH(OPMAITHH.




MopenpoBarh HECJIOXXHBIE 3aBUCUMOCTH C IIOMOIIBIO (DOPMYJI; BBIIOJHATH BBIYMCICHUS 110
(dopmynamM, BblpakaTh M3 (OPMYJbl OJHHM BEJIMYMHBI Yepe3 japyrue. Pacrmo3HaBath mpsMyo U
00paTHYI0O TPOMOPIMOHANBHBIE 3aBHUCHMOCTH. VICIOnb30BaTh CBOMCTBa TpsIMOW H  0OpaTHOM
MPONIOPIIMOHAIBHOCTH T BBITIOMHEHHS NMPAKTHUECKUX PacuéroB. PemraTh TEKCTOBBIC 3aJadll Ha
IpsIMYI0 ¥ OOpaTHYIO IPOIOPIMOHAIBHBIE 3aBUCUMOCTH, Ha MPONOPIMOHAIBHOE JEICHHE (B TOM

VYMeHne BUIETh MAaTEMAaTUUECKYHO 3aJady B
KOHTEKCTE MPOOJIEMHOI CUTyalluu B JPYTHX
JWICIUIIMHAX, B OKPYXKAIOIIEH KU3HH.
BBITONHATS  BBIYMCIEHUS C  peaIbHBIMU
JTAHHBIMH.

II. Tpsamas u YHUCJie C KOHTEKCTOM W3 CMEXKHBIX IUCHUIUIMH, W3 pPEalbHOW >KW3HM). AHAIM3UpOBaTh U

obparTHast 8 OCMBICIHBATE TEKCT 3aJla'H, MOJENMPOBATh YCIOBHE C MOMOILIBIO CXEM, CTPOHTh JIOTHYECKYIO

MPOMOPIHOHAILHOC LEMNOYKY PacCykACHUI; KPUTHUECKH OLIEHUBATh MOJIYYEHHBIA OTBET, OCYIECTBIATE CAMOKOHTPOJb,

Th MPOBEPSs OTBET HAa COOTBETCTBUE YCIOBHIO.

[IpyuMeHsTH A3bIK anreOpsl MPHU BHITOTHECHNH 3JIEMEHTapHBIX 3HAKOBO-CHMBOJIHIECKUX ICHCTBHUIL: [IpuMeHeHre Ha YypOKE€ HHTEPAKTHBHBIX
HCTIONb30BaTh OYKBBI U 0003HAYCHUS YHCEI, TS 3alCH OOIIHNX YTBEPKICHHUH; MOACINPOBATH dopm  paboThI c 00yJaromuMHucs:
OYKBEHHBIMH BBIPKCHUSIMH YCIIOBHS, OIIMCAHHBIE CIIOBECHO, PUCYHKOM MIIH YEPTEKOM; HUHTEIUIEKTYalbHBIX HIP, CTUMYIHPYIOLIUX
peoOpa3oBbIBaTh ANreOpandecKue CyMMBbl M TIPOM3BEACHHS (BBIIOJIHATH PUBEACHNE OAOOHBIX | IMO3HABATEIbHYIO MOTHUBAIHIO
CJIaraeMbIX, PACKPHITHE CKOOOK, YIPOLICHHE MPOU3BEACHIH). BBIMOIHATE YHCIOBBIE TOJCTAHOBKM | OOYYarOIIMXCSl; JAUCKYCCHH, KOTOPBIE HAIOT
B OYKBEHHOE BBIP@)KEHUE, BEIYUCIISITH YUCIOBOE 3HAYCHHE OYKBEHHOT'O BBIPAKEHHS. 00y4aromuMcsi BO3MOXKHOCTb IPHOOpECTH
ONBIT BEJEHMA KOHCTPYKTHBHOIO IHAJIOra;
I11. Beenenne B i
anrebpy 8 IpynInoBod paboTel Wiu paboThl B napax,
KOTOpbIE y4aT oOyd4alommxcs KOMaHIHOW
paboTe H B3aUMOJCHCTBHIO C APYTUMH
00yJarImuMuCs;
INoHnMaTh ¥ UCHIOIB30BATh MAaTEMATUUECKHUE
cpeacTBa HaIJIAHOCTU (marpammel,
TaONUIBL, CXEMBl M JAp.) VISl WLTIOCTPALHH,
HMHTEPIPETALUH, APTyMEHTALIH.
[epexoauts OT ciioBecHOH (HOPMYIMPOBKH YCIOBHSA 33/1a41 K aNreOpandecKoil MOJeIH myTEM ITepBOHauanbHBIE MPEACTABICHHUS 00 UISsIX
cocTaBlieHUs ypaBHeHUs. [IpoBOIUTE JOKa3aTeNbHbIE PACCYXKICHHS O KOPHAX YPAaBHEHMS C OIOPOH | U O  METOJax  MaTeMaTUKH  Kak
Ha ONpeeTIeHNEe KOPHSL. YHHUBEPCAJIFHOM SI3bIKE HAyKH WU TEXHHKH,
OO0BscHATH 1 PopMyIMPOBATH TPaBHiIa peodpa3oBaHus ypaBHeHNH. KOHCTpyHpoBaTh anroputM CpEACTBE MOJEIHUPOBaHUS  SBICHUM U
pELICHUs JIMHEWHBIX YPaBHEHUH, PACIIO3HABATh JIMHENHbIE YPAaBHEHHUS, pELIaTh JIMHEHHBIE IIPOLIECCOB.

IV. YpaBuenus 11 YpaBHEHHS, a TAK)KE YPaBHEHHS, CBOSIIINECS K HUM, C TIOMOIIBIO ITPOCTEHIINX MPeoOpa3oBaHUi. Buzerr  MaremMaTudeckyro  3ajady B
Pematp TekcTOBBIE 3a/1a4H aNreOpandeckuM CIIOCOOOM: COCTaBIISATh YPABHEHHE IO YCIOBHIO KOHTEKCTE TPOOIEMHON CUTYaIluH B APYTHX
3aJa4f, pemaTh COCTaBICHHOE ypaBHEeHHE. [[pOBOANTE paccyKAeHNs, OCHOBaHHBIE Ha JTUCTIHIUIMHAX, B OKPYKAIOMIECH KU3HH.
MHTEPIIPETAlMK  YCIJIOBHS TOCTABIICHHOM 3a1a4H, JJIs1 IIONCKA LEIbIX KOPHEH HEKOTOPBIX HECIOXKHBIX | CaMOCTOSATENIbHO CTaBUTh 1I€H, BBIOMPATH
HEJTMHENHbIX YpaBHEHU U CO34aBaTh aIrOPUTMBl AN PELICHUs

y4eOHBIX MaTeMaTHYECKUX NPOOIIEM.
W3o0paxkath 4Yncia TOYKAMH KOOPAWHATHOW TpPSAMOM, Mapbl YKMCEN TOYKaMH KOOpAMHATHOW | BriloueHne B ypOK HWIpOBBIX HpoOLERyp,
V. K 10 wiockoctd. CTpOUTh HAa KOOPJIMHATHOW IUIOCKOCTH T€OMETPUYECKHE H300paKEHWs] MHOXKECTB, | KOTOpBIE MIOMOTAIOT HOJIEPKATh
- ROOpAMHATEL 1 3a/IaHHBIX aJNreOpanyuecky, OINKCHIBATH MHOXKECTBA TOYEK KOOPAMHATHOHM IUIOCKOCTH (0OJIaCTH, | MOTHMBAaIMIO OOYYAIOMIMXCS K IOJYYEHHIO
rpaguku OTpaHWYEHHbIE TOPU3OHTAJIBHBIMH M BEPTHKAIGHBIMH TPSMBIMH M TIp.) anreOpandecKUMH | 3HAHUM, HaJIaXMBAHUIO MO3UTUBHBIX




cooTHommeHussMU. CTpOUTh TIpaUMKd NPOCTEHIINX 3aBUCHUMOCTEH, 3aJaHHBIX aIreOpanyecKuMHU
COOTHOUICHHUSMH, IPOBOJHUTH HECIOXKHBIE HCCIEAOBaHHS OCOOCHHOCTEH STHX TIpaduKOB.
MopenupoBath peabHbIE 3aBUCHMOCTH IpadukaMu. UnTaTh rpaKy peanbHbIX 3aBUCHMOCTEH

MEXKJIMYHOCTHEIX ~ OTHOIICHUH B KJ1acce,

MOMOTalOT YCTaHOBIICHUIO
oOpoKenaTenbHOW aTMOC(hepsl BO BpeMs
ypoKa.

YMeHHe CaMOCTOSTENBHO CTaBUTH IIENH,
BBIOMpATh M CO3/aBaTh AJITOPHTMBI IS
pemeHns y4eOHBIX MaTeMaTHIeCKUX Ipo0-
neM.

YMeHHe BUIETh MaTeMaTHUECKYIO 3a/1auy B
KOHTEKCTE MPOOJIEMHOW CUTyalluu B APYTUX
JICHUIIIMHAX, B OKPY)KaIOIIEH KH3HU

VI. CBoiicTBa
CTENeHH ¢
HATYPaJbHBIM
nokasarejeM

®dopMynTHpoBaTh, 3aMMCHIBATh B CHMBOJINYECKOH (hopMe U 0OOCHOBBIBATH CBOWCTBA CTEIICHU C
HaTypaJIbHbIM II0Ka3aTesieM, IPUMEHSTh CBOWCTBA CTEIEHH [l IIPeoOpa3oBaHus BRIPAKCHUH 1
BBIYMCIICHUH. BBINONHATH IepeOop BceX BO3MOYKHBIX BAPUAHTOB IS TepecuéTa 00bEKTOB HIIH
koMOnHanui. [IpuMeHATh TPaBHIO KOMOWHATOPHOTO YMHOXKCHUS JUIS pELICHHS 3a1ad Ha
HaxXOXKACHHE YHCIIa OOBEKTOB WM KOMOMHANNH (IMaroHainu MHOTOYTOJIbHUKA, PYKOTIOXKATHS, YHCIIO
KOJI0B, K (pOB, maposei u T. 11.). Pacrio3HaBaTh 3a1auy Ha ONIPEAEIICHHUE YHCIIA IEPECTAHOBOK U
BBINOJIHATh COOTBETCTBYIOIIUE BHIYHACICHUS.

IIpumenenne Ha YypoKe HHTEPaKTHBHBIX

dbopm paboThI c 00yJarOIMMHUCS,
CTUMYJTUPYIOIIHX M03HABATEIBHYO
MOTHBAIAIO OOYYAIOIINXCS, HHUIIMHPOBAHNE
00CyKICHUS, BBICKa3BIBAHMS

00y4JaroIMMHCs CBOET0 MHEHHS, BHIPAOOTKH
CBOETO OTHOIICHHS

Ooborarmenne COZIepKaHNA ypoka
MaTepHaIoM I10 HCTOPHHU HaYKH, COJICp)KaHUe
MHOTHX TEKCTOBBIX 3a]a4, BKIIOYCHHBIX B
y4eOHMKM  MAaTeMaTHKH, JaeT OOoraThli
Marepuan Uil HPaBCTBEHHOTO BOCHHTAHUS
y4amuxcs, TeM 0ojiee, 4TO Ha peleHne 3a1a4y
oTBOIUTCS  OonbImas  9acTh  y4eOHOro
BpPEMECHH.

[Mox4yepkrBaHue CHIIBI U M3SIIECTBA METO/IOB
BBIYHCIICHUH, JIOKa3aTeIbCTB,
npeoOpa30BaHMiA M UCCIICIOBAaHHI.

VII. MHoro4jieHbl
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BrmonHATs neficTBuA ¢ MHOTOWICHAMH. Jloka3piBaTh (HOPMYINBI COKPAIIEHHOTO YMHOXKEHHS
(A7t IBYYIICHOB), IPUMEHATH UX B TIPEOOPA30BAHUAX BEIPAKCHUH U BRIMHUCICHUAX. [IpoBOIUTE
UCCIIeI0BaHUE JJIsi KOHCTPYMPOBAHUS U MOCIIEYIOLIETO JI0Ka3aTeNbCTBa HOBBIX (hOpMYIT
COKpPAaIIEHHOTO YMHOXKEHHUs. Perats ypaBHeHUs, CBOAIINECS K THHEHHBIM ypaBHEHUSM. Pemats
TEKCTOBBIE 337a4YH aJIreOpanIeckuM CIIOCOO0M: MOJICITUPOBATh YCIOBHUE 33/1a4H PHCYHKOM,
YEepTEkKOM; IEPEXOJUTh OT CIIOBECHOH (POPMYIIMPOBKH yCIOBHS 3a1a9H K areOpandeckoi MoIen
MyTEM COCTaBJICHHUS YPaBHEHUS; pEIIaTh COCTAaBICHHOE ypaBHEHHE

[lpumeHnenne Ha ypoke HMHTEPaKTHBHBIX
bopm paboThI c o0yJaromuMucs,
CTUMYJIMPYIOIIUX MO3HABATEJILHY IO
MOTHBAITHIO oOyJaromuxcs,
MHULMUPOBAaHUE o0cyxIeHus,
BBICKa3bIBaHUS  OOYYAIOLIMMHUCS  CBOETO
MHEHUsI, BBIPAOOTKH CBOETO OTHOIICHHS
Ob6oramenne COZIepIKaHMS ypoka
MaTepHaoM 110 UCTOPUH HAYKH.
Pa3zHooOpasue ypokoB, HEMIAOJOHHBIM WX
MOCTPOEHHEM,  BKIIOYEHHEM B  YPOKH
9JIEMEHTOB, TPHIAIOMNX KAXIOMY YPOKY
CBOCOOpPA3HBI  XapakTep, MCHOJIb30BaHUE
pa3HBIX HArJSIHBIX IIOCOOWi, conepikaHue




MHOI'MX TEKCTOBBIX 3aJa4, BKJIIOYEHHBLIX B
y4eOHMKM  MAaTeMaTHKH, JaeT OOraThbIi
Marepuan Ui HPABCTBEHHOT'O BOCIHTAHHS
y4aimxcs, TeM 0oJiee, YTo Ha pelieHue 3a1aq
oTBOMUTCS  OonbIasi  9acTh  y4eOHOTro
BpPEMEHH.

VIII. Pa3o:xxenue
MHOI'0YJIEHOB HA
MHOKHTEJH
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BBIMOHAT pa3noKeHHe MHOTOWIEHOB Ha MHOKHTENH, TIPUMEHSISI Pa3JINIHbIE CIIOCOOBI;
AHAJIN3MPOBATH MHOTOWICH M PACIIO3HABATH BO3MOXK-HOCTh IPUMEHEHUS TOTO WM HHOTO MpUéMa
Pa3NoXKEHUsI €ro Ha MHOXKUTENH. [IpuMEeHATh pa3nudHble (JOPMBI CAMOKOHTPOJISI IPH BHINOTHEHUH
npeobpazoBanuii. [IpuMeHsATh pa3nokeHne Ha MHOKUTENHN K PEIICHUIO YpaBHEHUH

ITprmeHeHre Ha ypOKe MHTEPAKTHBHBIX (OPM
paboTHI ¢ O0YHYAIOIINMUCS, CTUMYIHPYIOMINX
TIO3HABATENBHYI0 MOTHBALMIO OOYdaroIIuXcs,
WHULIMMPOBAHUE OOCYK/ICHUSI, BHICKAa3bIBAHUS
00yYaIOIIMMHUCSI CBOETO MHEHHS, BBIPAOOTKH
CBOET0 OTHOILICHUS

HO}I‘IepKI/IBaHI/Ie CHJIBI U U3AIIECTBA METOA0B
BBIUHCIICHUH, JI0Ka3aTeJIbCTB,
peoOpa30BaHMiA M UCCIICIOBAHHIA.
Pa3HooOpa3ueM ypOKOB, HEIIAOJIOHHBIM HX
MOCTPOCHHEM,  BKIIOYEHHEM B  YPOKH
9JIEMEHTOB, NPHIAIOMNX KaXIOMY YPOKY
CBOCOOpPA3HBIM  XapakTep, MCHOJIB30BaHUE
Pa3HBIX HATJAIHBIX TIOCOOHH.
Hcnonb3oBannem Pa3TUUHBIX bopm
obpatHoit CBSI3U: CHUCTEMAaTHYECKUM
MPOBE/ICHUEM  OIPOCa, KPaTKOBPEMEHHBIX
YCTHBIX U TIMCbMEHHBIX KOHTPOJIbHBIX pa60T,
Ppa3IMYHbIX TECTOB, MaTeMaTHYCCKUX
JUKTAHTOB Hapsaay C KOHTPOJIbHBIMHU
paboTamu, MpeyCMOTPEHHBIMH IJIAHOM.

[y

IX. Yacrora n
BEPOSITHOCTH

IIpoBOIUTE SKCHEPUMEHTBI CO CAy4YalHBIMHU MCXOAaMH, B TOM YHUCIIE C HOMOILIBI KOMIBIOTEPHOTO
MOJICTIMPOBAHHNS, MHTEPIPETHPOBATh MX PE3YJIbTATHl. BBUMCIATE YacTOTy CIy4allHOTO COOBITHS;
OLICHUBATh BEPOATHOCTh C IMOMOIIBIO YacTOTHI, MOJNYYEHHOH OINBITHBIM ITyTEM; MPOTHO3MPOBATH
YacTOTy HACTYIUICHHS! COOBITHS 110 €T0 BEPOSTHOCTH.

[TpuBOUTE PUMEPHI CITy4aHHBIX COOBITHI, B YACTHOCTH JJOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
MaJIOBEPOSITHBIX COOBITHH. IIpHBOIUTE IpUMEPHI PABHOBEPOSTHBIX COOBITHI

[lpyiMeHeHHEe HA YpOKEe HMHTEPaKTHBHBIX
dopMm  paboOTHI c 00yJaroIMucs,
CTUMYJIHPYOIIUX M03HABATEIILHYIO
MOTHBALIUIO o0yyaromuxcs,
MHULUHPOBAHHUE o0CyXIeHHS,
BBICKa3bIBaHUsl  OOYYarOLUMHUCS  CBOETO
MHEHWUsI, BIPAOOTKH CBOETO OTHOLICHUS
YcranoBieHnue BHYTPEHHUX "
MEXIPEAMETHBIX  CBs3€H, IOKa3oM W
pa3bsCHEHHEM IPUMEHEHUsS MaTeMaTuKH B
KM3HH, B TEXHHKE, B IIPOM3BOJICTBE.

[y

IloBTOpCHHE

CucreMaTh3amnys 3HAHUH.
IIpoBepka qOMAIIHETO 3aaHMUsL.
Pemenne muddepeHmpoBaHHBIX 331a4. PerieH3npoBaHne 0TBETOB.

[IpuMeHeHHE HaA YPOKE HHTEPAKTHBHBIX
bopm padoThI c 00yJarOIIUMUCS:
JIUCKYCCHUM, KOTOPBIC MAlOT O0y4YaroIuMcs
BO3MOXKHOCTh TPHOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOI'O  JIMAJIOTa;  TPYIIIOBOW
paboTHI WK pabOTHI B Mapax, KOTOPBIE y4aT




oOydJaromuxcsi KOMaHAHOW  pabore W

B3aMMOECHCTBUIO c JIPYTUMH
00yJaromuMucH;

WuniurpoBanue u MOJIePIKKA
HACCIIEN0BATENLCKOM JIEATEILHOCTH
00ydJaloIIuXCss B paMKax peain3aldd UMH
WHIUBHYaIbHBIX u IPYIIIOBBIX

HCCICAOBATECIIbCKUX IIPOEKTOB, YTO HacT
06y‘-laIOHII/IMCH BO3MOXHOCTB HpI/IO6peCTI/I

HaBBIK CaMOCTOSATENBHOTO pelneHus
TEOPETHYECKOH po0IeMBsl, HaBBIK
TeHEepPUPOBAHUS u odopmiieHns

COOCTBEHHBIX WJI€H, HABBIK YBa)XKUTEJIHHOTO
OTHOIICHHS K IY>KUM HUAESM, OPOPMIICHHBIM
B paboTax APYrWX HCCIeNOBaTeleH, HaBBIK
MyOIMIHOTO BBICTYIUICHHSA nepen
ayauTopuei, apryMEHTHPOBaHHUS u
OTCTAMBAaHHUS CBOCH TOUKH 3PCHHUSI.

Bcero uacos 105

8 KJIACC (108 uacos)

IToBTOpEeHME Kypca

VYcTaHOBIIEHHE HOBEPHUTENBHBIX OTHOIICHHH
MEXAY MEeAarorn4ecKiM pabOTHUKOM U €ro
o0ydJaromumucs, CHOCOOCTBYIOIINX
TIO3UTUBHOMY BOCIIPUATUIO O6y‘~IaIOIJ_[I/IMI/ICﬂ
TpeboBaHUN © TPOCKO MEIArOrMYECKOTO
paboTHUKA, TMPUBJICUYEHUIO UX BHUMAaHUS K
oOcyxnaemMoi Ha ypoke uH(DoOpMaLuH,

MaTeMaTHKH 7 5 Cucremaruszauus 3HaHuii. Penenue nudgpepeHMpoBaHHbIX 3a1a4 aKTUBHU3AINN uxX IT03HABATEIBHOM
KJIacca JIESITETbHOCTH.
Opranuszanus medcTsa MOTUBUPOBAHHBIX U
SPYIMPOBAaHHBIX O0Oydalommuxcs Ham HUX
HEYCHEBAIOIUMHI OJIHOKJIACCHHKAaMHU,
JIAIOILEro oOydJaromumcst COLIMAIIBHO
3HaYMMBIH  ONBIT  COTPYJHHYECTBA U
B3aMMHON IIOMOIIH.
Koncrpynposats anrebpandeckue BepakeHns. HaxoanTs o6yacTs onpenesieHus anredpandeckon [IpumeHeHme Ha ypoKe WHTEPAKTUBHBIX (opM
JIpOOH; BEITIOTHATE YHCIIOBBIE ITOJICTAHOBKHM 1 BBIYHCIIATH 3HAUYCHNE JPOOH, B TOM YHCIIE C TIOMOIITBIO paboTHI C OO0YHYArONIIMMHUCS, CTUMYIHPYIOIINX
KanpKyssTopa. PopMyIrpoBaTh OCHOBHOE CBOWCTBO ayreOpandecKoil ApoOH U IPUMEHSTH €T0 IS M03HABATENHHYI0 MOTHBAIIMIO OOYYarOIHXCH,
l. npeobpa3oBaHus 1pobeii. BEIMoMHATE AeHcTBHS ¢ anredpandeckuMu 1poosmu. [IpumensaTs MHAIHAPOBAHNE OOCY)KIEHHS, BHICKA3BIBAHMUS
Agredpanyeckue 23 npeoOpa3oBaHus BEIPAKECHUH IS pemieHNs 3a1a4. BeipakaTs nepeMeHHsle U3 GopMyI 00y4JaromMMHUCS CBOET0 MHEHHS, BBIPAOOTKH
apooun (pu3nuecKkux, TeOMETPUIECKHX, ONMCHIBAIONINX OBITOBBIE CHTYallK). [IpoBoNTE HccenoBanmys, CBOETO OTHOIICHHUS

BBIABJISITD 3dKOHOMCEPHOCTH. q)OpMyJ'II/IpOBaTI: OIIpeaACJICHUEC CTCICHU C LECJIbIM ITOKA3aTCIICM.
q)OpMyJII/IPOBaTB, 3aIIMCHIBATh B CHMBOJIMYECKOM (bOpMC 1 WIUTIOCTPUPOBATH IPUMEPAMU CBOMCTBa
CTCIICHU C LCJIbIM ITOKA3a-TCJICM; IIPUMCHATH CBOMCTBA CTEIICHU JUIA Hp€O6pa3OBaHI/I$I BBIpa)KeHI/Iﬁ u




BbIYMCIIEHHH. VICTI0Ib30BaTh 3aIMCh YHCEN B CTAaHJaPTHOM BUJIE JUISl BBIPQKEHHS Pa3MepoB
O0OBEKTOB, [UTUTEIILHOCTH TIPOIIECCOB B OKpYXkatomeM wmupe. CpaBHHMBAaTh YUCIIA M BEIUYHHBI,
3alHCaHHbIe ¢ UCIONIb30BaHueM cTereHH 10. BBIMOIHATE BRIYMCICHUS C pealbHBIMU JaHHBIMH.
BEINONHATE MPUKUIKY M OLIEHKY Pe3yJIbTATOB BBIYMCICHUH. Pelnats ypaBHEHUS C IPOOHBIMU
K03 pHUIIMEeHTaMH, penIaTh TEKCTOBBIE 3aJa4Ul areOpandeckKuM METOIOM.

@DopMynHpoBaTh ONpPEAEICHUS KBAaIpPaTHOTO KOpPHA W3 uncia. IlpumeHsaTs rpaduk (yHKOINH

BxiroueHne B ypOK HIPOBBIX TPOLEAYD,

y=x’11 HaXOXKIEHWS KOPHEHW KBAJPATHBIX YpABHEHWii, MCIONb3ys TPH HEOOXOMMMOCTH | KOTOPBIE MIOMOTAIOT HO/IePKATH
KanbKy/IATOP; TPOBOIMTH OLEHKY KBAAPATHBIX KOpHei. CTpouth rpaduk ¢yHKimE y = VX, | MOTHBAIMIO OOYYAIONIMXCS K MOJIY4ECHHIO
uccnenoBate 1Mo rpaduky e€ cBoiicTBa. J[OKa3bIBaTh CBOWMCTBA apU(PMETHUSCKUX KBAOPATHBIX | 3HAHHIA, HaJa)KUBaHUIO MO3UTUBHBIX
LK KOpHEH; MPUMEHSTh UX K IPeoOpa3oBaHHIO BBIPAKEHHH. MEXJINYHOCTHBIX OTHOIICHHH B  KJjacce,
~BAIPATHEIC 17 BbluucnsaTh 3HauCHWSI BBIPAKEHUH, COJIEp)KAlMX KBaJIpaTHbIE KOPHHW; BBINOJHATH 3HAKOBO- | MOMOTAlOT YCTaHOBIICHUIO
Kopru CHMBOJIMYECKHE JICWCTBUSI C HCIOJIB30BAaHWEM OOO3HAUCHWH KBaJpaTHOrO M KyOM4YecKoro | 1oOporkenaresibHOH aTMmocdepbl BO Bpems
xopHs.ccreioBaTh  ypaBHEHHE X° = g, HAXOJWTh TOYHBIE U MPUOIMKEHHBIE KOPHH IpU a > 0. | ypoka.
DopMyHpoBaTh ONpeAeeHNe KOPHSI TPEThell CTENeHH; HaXOUTh 3HAYCHUSI KyOUYeCKUX KOpHeH, | YMeHue IUIaHUpOBaTh M OCYILECTBIATH
NpH HEOOXOAMMOCTH UCTIONB3Ys KaJbKYJISATOP. JEATEeIbHOCTh, HAIPABJICHHYIO Ha PELICHHE
3aJ1a4 MCCIIEeJI0BATEIBCKOTO XapaKTep.
Pacno3HaBaTh KBaJpaTHBIC ypaBHEHHs, KIacCHGHIMpOBaTh uX. BeBoaute Qopmyiny kopHed | [IpuMeHeHHe Ha ypoOKe WHTCpPaKTHUBHBIX
I11. KBagpaTHubie KBaJIpaTHOTO ypaBHEHMs. PelnaTh KBaapaTHBIC ypaBHEHHS — MOJHbIE M HenosHble. [IpoBomuth | popm  paboTel ¢ oOydaromiuMucs:
ypaBHeHHsI MPOCTEHIIIE NCCIeA0BAHNS KBaIPATHBIX yPABHEHHH. MHTEJUICKTYaIbHbIX HIP, CTUMYJIHPYHOLIHNX
Pemate ypaBHeHHMs, CBOISLIMECS KKBAAPAaTHBIM, NMyTEM NpeoOpa3oOBaHUil, a TAaKkKe ¢ MOMOLIBIO | MO3HABATEIBHYIO MOTHBALIUIO
3aMEHBI IIePEMEHHOIA. 00Y4JaroNIMXCsl; AUCKYCCHH, KOTOpBIC AAIOT
Habnronate 1 aHATM3UPOBATh CBSI3b MEXKTY KOPHSIMH U KOA(PPHUIIMCHTAMH KBaJPATHOTO 00yJaroImuMcsi BO3MOXHOCTh TMPHOOpECTH
ypaBHeHus1. DOpMyIHpPOBaTh U 0Ka3bIBaTh TeopeMy Buera, a Takxke oOpaTHyI0 Teopemy, OIBIT BEJCHUSI KOHCTPYKTHBHOI'O JIHAJIOra;
MPUMEHSTH 3TH TEOPEMBI JIJI PELIeHHs pa3HOOOpa3HbIX 3a1ay. Pemars TeKCToBbIE 3a]a49u rpynmoBoi paboTel Wi paboThl B Tapax,
anredpandeckuM Croco0OM: MEPEXOUTh OT CIOBECHOH (HOPMYINPOBKH YCIOBUS 3aa4H K KOTOpbIE y4aT o0Oyd4aloumxcs KOMaHIHOW
anredpanvyeckoil MoieNt MMyTéM COCTaBIICHHsI YPaBHEHUS; PeLlIaTh COCTABJICHHOE YPaBHEHUE; pabore ¥ B3aUMOJEHCTBHIO C JAPYTUMH
20 MHTEPIPETHPOBATh pe3ysbTaT. Pacro3HaBaTh KBaJIpaTHbIA TPEXUJIEH, BBISICHSITH BO3MOXKHOCTD 00y4arouMHCS.
PAa3JI0KEeHUs Ha MHOXKUTEINH, IPECTABIIATh KBAAPATHBIN TPEXWICH B BUAE NPOU3BEICHUS JIMHEH - [epBoHaYaNIbHBIC TIPEACTABICHHS 00 UICSIX U
HBIX MHOXXHUTeNeH. [IpUMeHATh pa3inyHble TPHEMBI CAMOKOHTPOJIS TP BHITIOTHEHUH 0 METOJaxX MAaTeMaTHKU KaK YHHBEPCAJIbHOM
npeoOpa3oBanuii. [IpoBoIUTE HCCICIOBAHMA KBAaJIPATHBIX YpaBHEHHH ¢ OYKBEHHBIMH A3bIKE HAyKHM W TEXHUKH, CpPEJCTBE
K03 PHULIHEeHTaMU, BBISBIATH 3aKOHOMEPHOCTH. MOJISTIMPOBAHUS SIBJICHUI M IIPOLIECCOB.
Bungerp  MaremMaTH4ecKyr — 3amadyy B
KOHTEKCTE MpPOOJIEMHOI CUTyallu B JPYIUX
JCLMIUIMHAX, B OKPYXKAIOIIEH )KU3HU.
CaMOCTOSITENIbHO CTaBUTH 1IEJIH, BBIOUpPATh M
cO3/laBaTh  aJTrOPUTMBI  JUIL  PELICHUs
y9eOHBIX MATEMATHYECKHX ITPOoOIeM.
OnpenensTh, sBISETCS JIM T1apa YMCeN PEIICHHEM YPaBHEHHs C IBYMSI IEPEMEHHBIMHU; [MpuMeHeHre Ha ypOKe UHTEPaKTHBHBIX (OpM
NPUBOAMTH IPUMEPHI PEILICHNI ypaBHEHHI C IBYMsI IepeMeHHbIMU. PeiaTs 3a1a4mu, paboThl ¢ O0YYAIOIIMMHECS, CTUMYJIUPYIOIIUX
V. C aredpanvdeckoil MOENbI0 KOTOPBIX SBIISIETCS] ypaBHEHHUE C JIBYMSI IEPEMEHHBIMH; HAXOUTh TI03HABATENNHHYI0O MOTHBALIMIO O0Yydaromumxcs,
- LmeTemb 18 1eJIble penreHust myTéM nepedopa. PacriozHaBaTh JMHEHHBIE YPaBHEHUS C IByMsI IIEPEMEHHBIMY; WHULMMPOBAHUE OOCYK/ICHUSI, BEICKAa3bIBaHUS

YpaBHeHM

CTPOUTH TpsMble- rpadUKN JIMHEHHBIX YPABHEHUI; U3BJICKATh U3 ypaBHEHHs BHIa Y=KX +
InadopMaLHIO 0 OJOXKEHUH MPSAMOI B KOOPIMHATHOM IJIOCKOCTH. Pacmo3HaBaTh napaijebHble U
nepeceKaroIrecs npsiMble 10 UX yPaBHEHHSIM; KOHCTPYHPOBATh YPaBHEHHMS! IIPSIMBIX, apauIeIbHBIX

O6y‘laIOIIII/IMI/IC${ CBOCTO MHCHUA, BLIpa60TKI/I
CBOCTO OTHOLIICHU.
Hcnonp3oBaTh  MaTeMaTHYECKHE CpeACTBa




JaHHOW mpsiMoil.  Mcrnons3oBare NMPUEMBI CAMOKOHTPOJIS  IPU NOCTPOSHUH I'PaMKOB JTMHEHHBIX
ypaBHEHHH. Pemarth cucteMsl IBYX JIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMH; HCIIOIb30BaTh
rpadudeckie TPEACTABICHUA U HCCICIOBAaHUS CHUCTEM JIMHEHHBIX YPaBHEHMH; PELIaTh
[IPOCTEHNILINE CUCTEMBI, B KOTOPBIX OAHO W3 YPABHEHUH HE SIBIAETCS JIMHEHHBIM. [IpuMeHsTH
anredpandecKuil anmapat Uil pelIeHNs 3aJad Ha KOOPANHATHOH INIOCKOCTH. PermaTs TeKcToBbIC
3a/1auu anredpamdeckuM criocoOoM: IEPEXOIUTh OT CIIOBECHOH (DOPMYITHPOBKH YCIOBHS 3a0adH K
anredpandecKoi MOAENHN IMyTEM COCTaBICHUS CHCTEMBI YPABHEHHI; PEIIaTh COCTaBICHHYIO
CHCTEMY YPaBHEHHUH; HHTEPIPETHPOBATh PE3yIbTaT.

HArJSIAHOCTH TpaMKH Ul MHTEPIIPETaliH,
apryMeHTaluH.

V. ®yHknum

14

Brrancnars 3HadeHNs QYHKINN, 3aJaHHBIX GOpMyJIaMH (IIpH HEOOXOANMOCTH UCTIONH30BaTh
KaJIBKYJISITOP); COCTABIATH TaOMMIB! 3HaYeHUH (QyHKIUA. CTPOUTB 10 TouKaM TpaduKH (QyHKIHUH.
OnuceIBaTh CBOMCTBA (DYHKIIMH HA OCHOBE €€ rpadyMuecKoro npeacTaBieHus. MoienupoBarth
peanbHble 3aBUCUMOCTH (hopMysiamu U rpadukamu. Yurats rpaduku peanbHBIX 3aBUCHMOCTEH.
Hcnonb30BaTh (yHKIIMOHATIBHYIO CUMBOJIMKY JUIS 3aIIMCH Pa3HOOOPa3HbIX (DaKTOB, CBA3AHHBIX C
paccMmarpuBaeMbIMU (QYHKIMSIMH, 0OOTaIast OIBIT BHIMOJHEHUS 3HAKOBO-CUMBOJINYECKUX
neiictBuid. CTPOUTH pedeBble KOHCTPYKIMH C HCIONB30BaHHEM (YHKIHOHATBHOM
TEPMUHOJIOTUH. VICTIONB30BaTh KOMIBIOTEPHBIE IPOTPaMMBI Ui HOCTPOCHUS TPpadUKOB
GYHKUMA, JUI1  MCCIeNOBaHUS MOJIOKEHHS HA KOOPAWHATHON IUIOCKOCTH rpauKkoB QyHKIHMI B
3aBUCUMOCTH OT 3HaYeHHUH K03 ()(HUIUEHTOB, BXOAANX B (opMyiy.PacnozHaBaTe BUABI
u3ydaeMbIX QyHKIUA. [loKa3pIBaTh CXEMAaTHYECKH PACIIONOKEHUE HA KOOPMHATHON IIIOCKOCTH
rpaduxoB ynkuuit Buna y=Kx, y=xx + b,y =K/X, B 3aBUCUMOCTH OT 3HAYCHHI KOIPPUIUCHTOB,
BXOJsIMX B (popMynbl. CTpOUTh rpaMKK M3y4aeMbIX (pYHKIMH; OMKCHIBATh MX CBOWCTBA.

[IpumeHeHre Ha ypoKe MHTEPAKTUBHBIX (HOpM
paboThl ¢ OOYYAIOIIMMHUCS, CTUMYJIHPYIOIINX
TMO3HABATENIHHYI0O MOTHBALIMIO O0YdaroImuxcs,
WHULMMPOBAHUE OOCYK/ICHUS, BHICKAa3bIBAHUS
00y4alOIIMMKCSI CBOETO MHEHHS, BBIPAOOTKH
CBOETO OTHOIICHUSL.

VMeHHEe CaMOCTOSTENIBHO CTaBUTh LEIIH,
BBIOMpATh W CO3/ABaTh alTOPUTMBI IS
penreHust  y4eOHBIX ~ MaTEMaTHYECKHX
mpobieM.

VMeHue BUIETh MaTEMaTHYECKYIO 33/1auy B
KOHTEKCTE IPOOJIEMHOI CUTyalluy B IPYTUX
JICIMIUINHAX, B OKPYKAIOIIEH KHU3HU.

V1. BepossTHOCTH 1
CTATHCTHKA

XapakTepu30BaTh YUCIOBBIE PAJABL C IOMOILBIO Pa3IUUYHBIX cpefHuX. HaxoauTs BeposITHOCTH
cOOBITHH ITPU PAaBHOBO3MOYKHBIX MCXOJaX; peliaTh 3a/1auil Ha BEIYMCICHUE BEPOIATHOCTEH C
MIpUMEHEHHEM KOMOMHAaTOPHKH. HaxoInTh reoMeTpiuuecKue BepoSTHOCTH.

IIpumeneHne Ha YpPOKE HHTEPAKTUBHBIX
dbopM  paboOTHI c 00yYaIOIIUMUCS:
HMHTEIUVIEKTYalIbHBIX WIP, CTUMYIUPYIOIIMX
MO3HABATENHHYIO MOTHBAIHIO
00y4alouXcsl; JUCKYCCHI, KOTOPbIE IaroT
00y4aromuMcsi BO3MOXXHOCTb IIPHOOpECTH
OMBIT BEJCHUS KOHCTPYKTHBHOIO JHAJIOra;
rpymnmnoBoil paboTel WK paboThl B mapax,
KOTOpbIE y4aT OOyYalommxcs KOMaHIHOW
paboTte ¥ B3aUMOJCHCTBHIO C JPYTUMH
00yJarOIIIMUCH.

YcranoBneHue BHYTPEHHUX u
MEKIIPECAMETHBIX CBS[3CI>1, IIOKa30oM nu
Pa3sbACHCHUEM TMPUMCHCHHUA MATCMAaTHUKH B
JKU3HU, B TCXHUKE, B IPOU3BOJICTBE.

IloBTOpCHHE

Cucremarusanus 3sHaHui. [IpoBepka nomamrHero 3aganus. Pemenne 3agau

[lpumeHeHne Ha ypOKe HHTEPAKTHBHBIX
dhopm paboThI c 00yJarOIUMUCS:
JIICKyCCH, KOTOpBIE AT 00yYaromuMCs
BO3MOXXHOCTb IPUOOPECTH OIBIT BEICHHS
KOHCTPYKTUBHOTO  JHAJOra;  TPYIIOBOH
paboTsl WM paboTHl B Iapax, KOTOPbIE ydyar
o0yJalomuxcss KOMaHAHOW  pabore w




B33HMOI[€I7[CTBI/HO C Apyrumu

00yJarOIUMUCS;

WuunuupoBanue u TO/IIEPKKA
HCCIIEIOBATENBCKOM JeATENEHOCTH
O0Yy4JaromMXCsl B paMKax peaH3allid UMH
HHIMBUIYATbHBIX u TPYIITOBBIX

HCCIICIOBATEIBCKUX IIPOEKTOB, YTO JacT
oOyJaromuMcsi BO3MOXHOCTh IIPHOOpECTH

HaBBIK CaMOCTOSATENBHOTO pelneHus
TEOPETHYECKOH po0IeMBsl, HaBBIK
TeHEepPUPOBAHUS u oopmiieHns

COOCTBEHHBIX WJI€H, HABBIK YBa)XKUTEJIHHOTO
OTHOIICHHS K 9Y>KUM HUAEsM, 0POPMIICHHBIM
B paboTax APYrWX HCCIeNoBaTeleH, HaBBIK
MyOIMIHOTO BBICTYIUICHHSA nepen
ayIuTOpHeH, apryMEHTHPOBaHHUS n
OTCTAMBAHMUS CBOCH TOUKH 3PCHHUSI.

Bcero yacos - 108

9 KJIACC (102 uaca)

IloBTOpEHUE Kypca
aare0psI 8 ki1acca

Penien3upoBanue 0TBeTOB. MaTeMaTH4ecKuii TeCT, ¢/p

YcTaHOBIICHHE MOBEPUTEIBHBIX OTHOIICHHUNA
MEXy MMeAarormdecKuM pabOTHUKOM H €ro
00yJaroImUMUcH, CIOCOOCTBYIOMITIX
MO3UTUBHOMY BOCIPHUSATHIO O0YYaIOIHMUCS
TpeOoBaHHMIT W TMPOCKO IEeIaroruueckoro
pabOTHHKA, MPUBJICUCHHIO WX BHHUMAHHUS K
oOcyxnaemMoi Ha ypoke uH(DOpMaLuH,
aKTUBU3AIUN ux MO3HABATEILHOM
JIeSITEIILHOCTH.

Opranmzanus medcTBa MOTHBHPOBAHHBIX H
SPYAUPOBAHHBIX OOyYarOIIUXCs Ham WX
HEYCIICBAIOIIIUMHU OHOKJIACCHUKAMH,
JIaroIIEro oOygaromumcs COLIMAIIBHO
3HaYMMBIA  ONBIT  COTPYJHHYECTBA |
B3aMMHOM TTOMOIIIH.

HepaBencrBa

19

IIpuBoaUTE MpUMEPHI UPPALMOHATBHBIX YUCEJI, PACIIO3HABATh PALIMOHAIBHBIE U UPPALIUOHAIBHEIE
ymcia, n300paXkaTh Yrucia TOYKaMU KOOPAMHATHOM MPSIMOH.

HaxoanTs necsiTuyHble MPHOIMKSHNS PAMOHAIBHBIX W UPPAMOHATIBHBIX YHCEIT; CPAaBHUBATH U
YIOPSI0YNBATh ACHCTBUTEIbHBIEC Yrcia. OMICHIBATE MHOXKECTBO JEHCTBUTEIBHBIX YHCEI.
Hcnonp30BaTs B MICEMEHHON MaTeMaTHUECKOHW peun 0003HaueHHe U TpadruecKie n300pakeHus
YHCIIOBBIX MHOYKECTB, TEOPETHKO- MHOYKECTBEHHYIO CHMBOJIHKY. VcIIonp30BaTh pa3HbIe (YOPMEI
3anKCH MPUOMKEHHBIX 3HAUCHNH; JIeNIaTh BHIBOJIBI O TOYHOCTH MPUOIIMKEHNUS 110 3aIIHCH
NpUOIMKEHHOT0 3HaueHHUs1. POopMyITHpOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH

[IpumeneHne Ha ypOKE HHTEPAKTHUBHBIX
dhopm paboThI YHaITuXCs:
HAHTEIUIEKTYaJIbHBIX WIP, CTUMYIMPYIOIIHUX
TIO3HABATCIbHYI0O MOTUBAIUIO INKOJBbHUKOB;
JIUCKYCCHUI, KOTOpbhIE JalOT ydaluuMmcs
BO3MOKHOCTh TPHOOPECTH OIIBIT BEACHHSA
KOHCTPYKTUBHOI'O  JIMAJIOTa;  TPYIIIOBOW
paboThI WK paboTH B Mapax, KOTOPBIE y4aT
IIKOJBHUKOB ~ KOMaHIHOW  pabore
B3aHMOJICHCTBHIO C IPYTHMH JICTHMH




MX Ha KOOPAWHATHOH NMPSMOMH, JOKa3bIBaTh aNreOpandecky; MPUMEHATh CBOMCTBA HEPABEHCTB B
XOJZI€ peIIcHNS 3a1ad.

Pewats inHEHBIE HEPABEHCTBA, CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.
Jloka3pIBaTh HEPABEHCTBA, IPUMEHSS IPUEMBI, OCHOBAaHHBIC HA OTIPECICHUH OTHOIICHUH
«MEHBLIE» U «00IIbIIE), CBOUCTBaX HEPABEHCTB.

KBajgparuunas PacrniozHaBaTh KBapaTH4HyI0 (YHKIHIO, IPUBOIUTH IIPUMEPHI KBaAPaTUUHBIX 3aBUCUMOCTEH 13 BxiroueHne B ypOK HIPOBBIX TPOILEAYD,
bynxuus peanbHON XU3HH, PU3NKH, TeOMETPUH. BBISBIATE MyTeM HaOoaeH!H 1 00001aTh 0COOEHHOCTH KOTOpBIC oMOraroT IOAEPIKATH
rpaduka KkBaapaTuuHOH QpyHKimu. CTPOUTH U H300pakaTh CXeMaTu4ecky rpaduky kBaaparnunpx | MOTHBALMIO obyHaroumxes K MOTYYEHHIO
(hyHKIWI; BBIIBIATH CBOMCTBA KBAAPATHIHBIX (DYHKIWH 110 uX rpadukam. CtpouTs Oomee SHAHHH, HATDKUBARMO —  TOUTHBHBIX
. MEXJINYHOCTHBIX OTHOIICHHH B  KJjacce,
CIIO’KHBIE TPa( UK HA OCHOBE TPauKOB M3yUeHHBIX (yHKIWH. [IpuBoanTE pazHo0Opa3HbIe OMOLAIOT YCTAHOBIIEHHIO
HCCIIEZIOBaHMS, CBSI3aHHBIC C KBaIPaTUYHOHN (DyHKIMEH U ee rpad koM. NO6pOsKeaTenbHOi aTMOCepsl BO BpeMs
20 BRIIONHATE 3HAKOBO- CUMBOJIMYECKHE JICHCTBHUA C HCIOIb30BAHMEM (DYHKIIHOHATHFHON CHMBOIIMKY; | ypoKa.
CTPOUTH PeUeBbIC KOHCTPYKIMHU C UCIIOIb30BaHHEM (PYHKINOHAIBHOH TepMHUHOIOTHH. Pemats VMeHHE CaMOCTOSTENbHO CTaBUTh LI,
KBaJ[paTHbIC HEPABEHCTBA, A TAK)KE HEPABEHCTBA, CBOJAIIMECS K HUM, ITyTeM HECJIOKHBIX BHIOMpATh ¥ CO3/aBaTh alrOPHTMBI JUIs
npeoGpa3oBaHuil; PelmaTh CHCTEMbl HEPABEHCTB, B KOTOPHIXOIHO HEPABEHCTBO WK 06a sBmsorca | POHICHAA ye6HBIX MaTeMaTHICeCKUX
KBapaTHBIMH. [IpUMeHATH anmnapar HepaBeHCTB MPH PEIICHUN Pa3IndHbIX 33/1a4 g’ﬁff}?l:?;aﬂ,ﬂeTb MATEMATHICCKYIO 3a7ady B
KOHTEKCTE MPOOIEMHOM CUTyaluy B ApyTuX
JICLUIUIMHAX, B OKPY)KaIOIIEH XKHU3HH.
YpaBHeHus u Pacrno3HaBaTh panoHaIbHBIC ¥ UPPALOHATBHBIC BRIPAKCHHMS, KIIACCU(DHUIIMPOBATh parioHadbHble | IlepBoHavanbHble MpeACTaBICHUS 00 HOeAX
CHCTEMBbI BeIpakeHUsI. HaxoauTh 001acTh onpeaeneHus paoHaIbHOTO BhIPQKEHHST; BHIIOIHATD YUCIOBbIE | U o METodax MaTEMaTUKH KaK
ypaBHeHu i 1 GYKBEHHbIE M0/ICTAHOBKH. I1pe0OpasoBbIBaTh LENbIE U IPOOHBIE BHIPAKEHHS, JIOKA3bIBAT YHUBCPCATILHOM ASBIKC HAYKM M TCXHHKH,
ToXKaecTBa. [laBaTh rpaduuecKyro HHTEPIpPETanio (yHKINOHAIBHBIX CBOWCTB BBIPAXKECHUH C ;g f))i[CeTclzeOB MONCTUPOBARHA  ABIICHIH — H
OJTHOY TIepeMeHHOM. Pacmo3HaBath 1ieibie U JpoOHbIe ypaBHEeHuUs. Pemiarts 1esnbie u ApoOHbIe BHIeTh  MATEMaTHUeCKylo  3a1ady B
BBIP@XKEHUSI, IPUMEHSIsSI pa3iyHble prueMbl. CTpOUTh rpaMKy ypaBHEHUIl ¢ IByMSs KOHTEKCTe TPOGJIEMHOM CHTYALHH B APYTHX
25 nepeMeHHbIMU. KOHCTpynpoBaTh SKBUBAJICHTHBIC PEUEBBIE BEICKA3BIBAHHS C HCIIOJIb30BAHUEM JMCLMILIMHAX, B OKPYKAFOLIEH )KU3HHU.
aredpandeckoro ¥ reOMETPHUIECKOTo S3bIKOB. PeraTs cucTeMbl IBYyX YpaBHEHHUH ¢ IByMs CaMOCTOSTEIbHO CTaBUTH IIEIIH, BBIOUPATh U
MIepPEMEHHBIMH, MCIIONB3YS ITUPOKHI BEIOOP IpHeMOoB. Pemmate TeKCTOBBIE 3a1aun anreOpandeckum | CO34aBaTb  allTOPUTMBL  JUIA  PEINCHHA
CIIOCOOOM, TTEPEXOUTH OT CIOBECHON (OPMYIMPOBKH YCIIOBHS 3aJauH K areOpandeckoi Moenn Y4eOHBIX MaTeMaTHIECKHX IPOOIIEM.
IIyTEM COCTABJICHHS YPABHEHMUS MM CUCTEMBI YPaBHEHMH, PEIIaTh COCTABICHHOE YPaBHEHHUE
(cucremy) , MFHTEPIPETUPOBATH pe3yIbTat. Vcmonb3oBaTh GyHKIMOHAIBHO- Tpaduieckue
MPe/ICTABIICHUS JUIsl PELLICHUS U MCCIICA0BAHUS YPAaBHEHHI U CUCTEM.
Apudpmernyeckas u IIpuMeHsTh HHIIEKCHBIE 0003HAYCHUSI, CTPOUTD PEUEBbIE BHICKA3bIBAHUS C HCIIOIb30BAHUEM Buperh  MaremaTHueckyro — 3ajady B
reoMeTpuyecKas TEPMHHOJIOTMH, CBSI3aHHOW C MOHITHEM MOCJIEI0BATEIbHOCTH. BBIYUCIIATH YICHBI KOHTEKCTE MPOOIEMHO# CUTyaluu B IPYTUX
MPOrpeccun MIOCJIE/IOBATENILHOCTEH, 3alaHHBIX (POPMYIIOH N-TO WieHa MM PeKyppEeHTHOH GOopMyIIoii. JCLUITIMHAX, B OKPY)KAIOIIEH XKHU3HU.
17 YcraHaBIMBaTh 3aKOHOMEPHOCTh B YCTAaHOBIICHUH MOCJICA0BATEILHOCTH, €CJIU BBINNCAHBI TIEPBHIE

HECKOJILKO 4JIeHOB. [1300paxaTs WieHbl 10CcIeJ0BaTeIbHOCTH TOYKAMHU HAa KOOPIMHATHOM
IUIOCKOCTH. Pacrio3HaBaTh apupMeTHIECKYI0 U TEOMETPUIECKYIO IIPOrPECCUH TIPH PA3HBIX
crioco0ax 3a/1aHus. BrIBOIMTH Ha OCHOBE J10Ka3aTeNIbHBIX paccykaeHui GpopMyIibl 00Iero wieHa




apu(METHIECKOH U TEOMETPUIECKON IIPOTPECCHH, CyMMBI IIEPBBIX N YICHOB, PEIIATh 339U C
HCTIONb30BaHUEM 3THX (hopMyil. PaccMaTpuBaTh pUMeEpsI U3 peabHOM KHU3HNU, WINTIOCTPUPYIOIIHE
MU3MEHEHHE B apU(METHUECKON MPOrpecCHr, B FTeOMETPHUIECKOMN MTPOTrPeccHi; H300paxaTh
COOTBETCTBYIOIINE 3aBUCHMOCTH Ipaduaecky. Pemars 3a1aun Ha CIOXKHBIE IPOLEHTHI, B TOM
YHCIIe 3a]]a4M U3 pealbHOW PaKTHKU.

CraTucTuueckne
HCCIICA0OBAHUA

OcCylIeCTBIATh NOUCK CTATUCTHICCKOI HH(OPMALIUK, paCCMATPHUBATh PEATbHYIO CTATHCTUYCCKYIO
UH(POPMALIUIO, OPTaHU30BBIBATh M AHAITHM3HPOBATH e¢ ( PAHKHPOBATH JAaHHBIC, CTPOUTD
HUHTEPBAIBHBIC PA/IBI, CTPOUTH JHATPAMMBI, TOJIUTOHBI YACTOT, THCTOTPAMMBI, BEIYUCIIATH
pasIHMYHbIC CpEHUE, a TAKXKE XapaKTEePHCTHKHU pa3opoca). [IporHo3upoBaTh 4acTOTy IOBTOPCHUS
COOBITHS HA OCHOBE UMCIOIUXCS CTATHCTHYCCKHUX JaHHBIX.

[lpuMeHeHHe Ha YypPOKE WHTEPaKTUBHBIX
bopm paboThI c 00yJaromuMHUCs:
MHTEJUICKTYaIbHbIX HIP, CTUMYJIHPYIOLIHUX
MO3HABATEJILHYIO MOTHBALUIO
00y4Jaromuxcs; JUCKYCCHH, KOTOPbIE NaroT
00ydJaromuMcst BO3MOXKHOCTb IIpHOOpecTH
OIBIT BEJCHUS KOHCTPYKTHBHOTO JHAJIOra;
IpynmnoBod paboTel WM paboThl B Tapax,
KOTOpBIC y4aT OOYYarONUXCsAd KOMaHIHOU
paboTe W B3aUMONCHCTBUIO C IPYTHMH
00yJarOIUMUCS.

VYcTaHOBIICHHE BHYTPEHHHX u
MEXIPEIMETHBIX ~ CBsi3el, IOKa3oM H
pa3bACHCHNEM INPUMCHCHUS MaTeMaTHKH B
JKHM3HH, B TEXHHUKE, B IIPOM3BOJICTBE.

Hrorosoe
NMOBTOpPEHHE

10

CucremaTtu3alys 3HaHUI, TOTYICHHBIX B Kypce anreOpsl 7-9 Kiracca ¢ [eNbI0 HamTyqIei
nmoarotoBku u caaun OI'D mo MaTeMaTHKe.

[lpuMeHeHHE HaA YpPOKE HHTEPAKTHBHBIX
dbopM  paboOTHI c 00yYaIOIIUMUCS:
JUCKYCCHUH, KOTOPBIC NAIOT O0YyYaroIuMCs
BO3MOXKHOCTh MPHOOPECTH OIBIT BEJACHUS
KOHCTPYKTHBHOI'O  JHAJIOra; TPYIIOBON
paboTsl win paboTH B Mapax, KOTOpBIE y4aT
oOygaromuxcs KOMaHTHOH  paboTe W
B3aMMOIENCTBHUIO c JIPYTUMHI
00yJarOIINMUCS;

WNunuumposanue u TOJIePIKKa
HCCIIEI0OBATEIBCKOM JIESITENLHOCTH
oOygaromuxcs B paMKaxX peaim3aldd HMH
HHIUBUIYATbHBIX u IPYMIOBBIX
HCCIICIOBATEIBCKUX IIPOSKTOB, YTO JacT
00yJaroImuUMCs BO3MOXHOCTh TMPHOOpeCcTH

HaBBbIK CaMOCTOATCIBHOTO peuicHusa
TEOPETUYECKON poOIeMHl, HaBBIK
TeHEePUPOBaHUS u oopmiteHns

COOCTBEHHBIX HJ€H, HaBBIK YBa)XKUTEIHHOTO
OTHOIICHHS K 9Y>KUM HEsIM, OPOPMIICHHBIM
B paboTax ApPYrHX HCCIeloBaTelel, HaBBIK
yOJIMYHOTO BBICTYIUICHHS nepen
ayauTOpHeH, apryMEHTHPOBaHHUS u




OTCTaMBaHMS CBOCH TOUKHU 3pCHUA.
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OIMMCAHUE YYEBHO- METOAUYECKOI'O U MATEPUAJIBHO- TEXHUYECKOI'O
OBECHEYEHHUSA OBPA3OBATEJBHOM JEATEJILHOCTH

Conepxanue

Kuaacc

ABTOp

H3paTeancTBO

Ton
N3TaHUA

IIpumepnas nporpamma
OCHOBHOTO 00ILIEr0o
o0Opa3oBaHUs 1O
MareMaTuke 5-9 Kaccel
(craHzapThl BTOPOIro
TTOKOJICHUS )

5-9

IIpocsemenue

2009

IIporpammsl
001eo0pazoBaTebHBIX
yupexaenuii. Anredpa 7-9
kiacc. CocraBuTenh
T.A.BypmucrpoBa

7-9

T.A.Bypmucrpoa

IIpocsemenue

2015

Anrebpa 7,8,9 kiacc.
YueOHuk ais
0011e00pazoBaTeIbHBIX
YUpEKIACHUN

7,8,9

I'.B.Jlopodeen

[Ipocremienue

2016

Anrebpa. Pabouas TeTpaan

7,8,9

Munaepa C.C.,
Pocnosa JI.O.

[Ipocremienue

2016

Anrebpa. JlunakTudyeckue
MaTepuabl

7,8,9

EBcradnena JLII.,
Kapm A.IL

[Ipocremienue

2016

Anrebpa. Temaruueckue
TECTBI

JI.B.Ky3HenoBa u
Ap-

IIpocsemenue

2016

Anrebpa. Knura st
YUUTEIS

7,89

I'.B.lopodees u np.

IIpocsemenue

2016

Anredpa. KonTtposbHbie
pabotsl. [Tocobue ms
YUUTENIEeH
0011e00pa3oBaTeIbHBIX
YUpEKICHUN

7-9

Kysnenosa JI.B.

IIpocsemenue

2016

Texnuveckue cpeacTsa 00y4eHust 1 000py10BaHue KadMHeTA:

© N

ok wbdpE

HoytOyx

MynpTUMEAUNHBIN TPOEKTOP

I/IHTCpaKTI/IBHaﬂ IMpucCTaBKa

CtoJ1 yuuTenbCKui

YyeHnueckre CTojabl 2-MEeCTHBIE ¢ KOMIUIEKTOM CTYJbeB (15 mTyK)

KomrmuiekT uepTeKHBIX HHCTPYMEHTOB: JIWHEHKa, TpaHCTIOpTHP, yroabHUK (30°, 60°, 90°),

yroiasHUK (45°, 90°), IUPKYIIb.

HOpr CThI BBIAAIOIINXCA MAaTCMAaTHKOB

TaOnuie! 10 MaTEMATHKE
MDY

Menuapecypcsbi:

www.1september.ru - Bce mpumokeHust K rasere « 1 CeHTIOps»
http://school-collection.edu.ru — exuHas kosuteKius UMPOBBIX 00PA30BATEIBLHBIX PECYPCOB
http://www.uroki.net/docmat.htm - amst yaurenss MaTemMaTuku, aareOpsl 1 TEOMETPUN
http://matematika-na5.narod.ru/ - matemaruka Ha 5! CallT 115 yauTesiel MaTeMaTUKK



http://www.1september.ru/
http://school-collection.edu.ru/
http://www.uroki.net/docmat.htm
http://matematika-na5.narod.ru/

http://www.alleng.ru/edu/mathl.htm - k ypoky MaTeMaTHKH

http://www.uchportal.ru/ - yuurenbckuii mopTain

http://nsportal.ru/ - coumanbHas ceTh paOOTHHUKOB 00pa30BaHUs

HaumenoBanus o0ObeKTOB U

Heo0OxonuMoe KOIu4ecTBO

Ne CPEeACTB MaTepUaIIbHO- OcnoBHas | Crapmas mkona ITpumevanus
TEXHUYECKOTO 00eCIIeUeHNUs HIKOJIa bazos. [Tpod.
1 2 3 4 5 6
1. BUBJIUOTEYHBIA ®OHJI (KHUTONTEYATHAS PO AYKIIUS)
1.1 CraHgapT OCHOBHOTO OOIIIEro I+ Cranpgapt 1o
00pa30BaHUs 110 MaTEMaTHUKe MaTeMaTHKe,
1.2 Cranpapt cpeHero (moiIHoro) I+ IIPUMEPHBIE
o0miero o6pa3oBaHus Mo IPOrpaMMbl, aBTOPCKHE
MaTemaTuke (6a30BbIii YPOBEHB) IPOrPaMMBbI BXOJSIT B
1.3 Cranmapt cpeHero (IoJIHOTO) Ji | cocTaB 0053aTeNLHOTO
oOuiero oopa3oBaHus o IIPOrPaMMHO-
MaTeMaTtuke (MpOo(IIbLHBIHA METOUYECKOTO
YPOBEHbD) obecrieueHust KabOMHeTa
1.4 [TpumepHas nporpamma A+ MaTEeMaTUKH.
OCHOBHOTO 00111eT0 00pa3oBaHus
0 MaTeMaTHKe
15 [IpumepHast mporpaMma CpeIHEro J+
(momHOTO) 00I11IETO 00pa30BAHMS
Ha 6a30BOM ypOBHE 110
MaTeMaTHKe
1.6 [TpumepHas mporpamma CpeaHero |
(momHOTO0) 0011IeTO0 00pa30BaHUs
Ha MPOUIBHOM YPOBHE IO
MaTeMaTHKe
1.7 ABTOpCKHE NPOrpaMMBbI 10 - - Ji |
Kypcam MaTeMaTHKH
1.8 Y4eOHUK 10 MaTeMaTHKE I 5-6 K+ B Oubnmoreunsrit hona
KJIaCCOB BXOJIAT KOMIUTICKTBI
1.9 VYuebHuk no anredpe ams 7-9 K+ y4eOHUKOB,
KJIaCCOB PEKOMEH/I0BAaHHBIX WM
1.10 | YueOHHK O TeomeTpun st 7-9 K+ JOTYIIEHHBIX
KJIaCCOB MHUHHUCTEPCTBOM
1.11 | YueGHuk 1o anredpe U HavyaIam K+ K o0pa3oBaHMs U HAyK1
aHanm3a Juis 10-11 xmaccoB Poccniickoit
1.12 | YyeGuuk no reomerpun aus 10-11 K+ K Denepaunn.
KJIaCCOB
1.13 | YueOHuk mo maremaTuke amus 10- K+
11 kmaccos
1.14 | PaGouas TeTpaap MO0 MaTeMaTHUKE K- B cocraB
U1 5-6 Ki1accoB OoubmoTeyHoro GpoHIa
1.15 | PaGouas TeTpaap mo anredpe mis K- 1esecoodpasHo

7-9 xaccos

BKJIIOYATh pabouue



http://www.alleng.ru/edu/math1.htm
http://www.uchportal.ru/
http://nsportal.ru/

HaumeHoBaHus 00BEKTOB U

Heo0xonumMoe KoJIm4ecTBo

Ne CpPEACTB MaTEPUAIBHO- OcHoBHas Crapmias mkosa [Ipumeuanus
TEXHUYECKOTO 00eCIIeUeHus HIKOJIa bazos. [Tpodo.
1.16 | PaGouas TeTpajab 110 reOMETPUU K- TeTpaju,
g 7-9 xiaccos MUOAKTHYECKUE
1.17 | JlunakTuyeckue MaTepuasl o ®- MaTepuaibl, COOpHUKHI
MaTeMaTHKe JUIs 5-6 Ki1accoB KOHTPOJIbHBIX U
1.18 | JIugakTU4YECKUE MaTEpUabI 110 ®- CaMOCTOSATEIbHBIX
anredpe ais 7-9 KinaccoB paboT, MPaKTUKYMBI T10
1.19 | JIlumakTuueckue MaTepHualbl 1o @- peueHuro 3aja4,
reoMeTpuu Juis 7-9 Kiaccos COOTBETCTBYIOLIUE
1.20 | IIpakTUKyM IO pelIEHUIO 3a4a4 [0 ®- (] UCIOJIb3yEMbIM
anreOpe ¥ HavajaaM aHajau3a Jist KOMIIJICKTaM
10-11 kmaccos y4eOHUKOB.
1.21 | [IpakTUKyM MO PELICHUIO 3a7a4 MO D- L
reometpuu s 10-11 kmaccon C6opHuku
1.22 | IIpakTUKyM IO pEeUIEHUIO 3a4a4 [0 ®- PasHOYPOBHEBBIX
mareMaruke ais 10-11 knaccos IIO3HABATC/IPHEIX 1
Pa3BUBAIOIINX
3aJIaHNi,
o0ecreunBarIuX
YCBOCHHUE
MaTeMaTUYECKUX
3HAaHUM KaK Ha
penpoIyKTUBHOM, TaK
Y Ha TIPOJIYKTUBHOM
YPOBHSIX.
1.23 | YyeGHble mocoOUs 1o ®- ()]
AJIEKTUBHBIM Kypcam
1.24 | COOpHUK KOHTPOJIBHBIX paboT MO ®- COopHuku 3amaHuii (B
MaTeMaTtuke 1 5-6 KiiaccoB TOM YHCIIE B TECTOBOM
1.25 | COOpHUK KOHTPOJIBHBIX pabOT MO ®- ¢dbopwme),
anredpe mis 7-9 kiaccos o0ecreunBaronux
1.26 | COOpHUK KOHTPOJIBHBIX pabOT MO ®- JTMarHOCTUKY u
reoMeTpu Jist 7-9 kimaccos KOHTPOJIb KauecTBa
1.27 | COOpHUK KOHTPOJIBHBIX PabOT MO D- L 00yueHus B
anreOpe ¥ HavaiaM aHaiuu3a JUIst COOTBETCTBUU c
10-11 kmaccos TpeOOBaHUSIMU K
1.28 | CO0OpHUK KOHTPOJIBHBIX PabOT 10 d- () YPOBHIO  MOJATOTOBKH
reomerpun 1 10-11 kmaccon BBINTYCKHUKOB,
1.29 | COOpHUK KOHTPOJIBHBIX pabOT 10 ®- 3aKpCIICHHBIMU B
maremaruke ans 10-11 knaccos CTaHJapre.
1.30 | COOpHUKH IK3aMEHAIIMOHHBIX K- K-
paboT 11t MPOBEICHUS
TrOCYJapCTBEHHOM (MTOTOBOW)
aTTecTally 110 MaTeMaTHKe




HaumeHoBaHus 00BEKTOB U

Heo0xonumMoe KoJIm4ecTBo

Ne CpPEACTB MaTEPUAIBHO- OcHoBHas Crapmias mkosa [Ipumeuanus
TEXHUYECKOTO 00eCIIeUeHus IKOJIa bazos. [Tpodo.
1.31 | KommiekT maTepuaioB 1Jist K
MOJATOTOBKU K €TUHOMY
rocy/1apCTBEHHOMY 3K3aMeHy
1.32 | HayuHas1, Hay4HO-TIOIYyJIsIpHAas, II- II- 11| Heo6xoanumer JUIsL
UCTOpUYECKas JUTepaTypa MIOATOTOBKU JIOKJIa/10B,
1.33 | CnpaBouHBIE TOCOOUS II- II- I COOOIIEeHUH,
(SHIMKIIONIEINH, CTIOBAPH, pedeparos,
COOpPHUKH OCHOBHBIX ()OPMYIT U TBOpUYECKUX paboT U
T.1I.) JOJKHBL ~ COZIEPKATHCS
B (oHIaX OMOIMOTEKH
00pa30BaTeNbHOTO
YUPEXKICHUSI.
1.34 | Meroauueckue Mocoous st I+ I+ Ji |
YUUTEIS
IMEYATHBIE TIOCOBUSA
2.1 Ta0auue! 110 MaTeMaTUke It 5-6 - Tabnuue! 0o
KJIACCOB MaTeMaTHUKE JTOJIKHBI
2.2 Tabnuip! o reomerpun - M- pi | COJICpIKaTh IIpaBuja
2.3 Tabmuie! o anredpe s 7-9 - IENCTBUH C YKNCIaAMH,
KJIACCOB TaOIHUIBI METPUUECKUX
2.4 Tabmuie! o anredpe U Ha4YaIam - Ji | Me€p, OCHOBHBIE
a”ammsa mig 10-11 kmaccos CBCJICHHS O INIOCKHUX U
POCTPAHCTBEHHBIX
TeOMETPUUYECKUX
¢urypax, OCHOBHbIE
MaTeMaTHU4eCcKue
(bopMyibl,
COOTHOIIICHUS, 3aKOHBI,
rpaduKu QyHKIHH.
2.5 ITopTpeTsl BeIIAOIIKXCA AesATENEH I+ I+ Ji | B nemoHcTpanmonHoM
MaTeMaTUKH BapHaHTE JOJKHBI
OBITH TIPEICTABICHBI
MOPTPETHI
MaTEeMaTHKOB, BKJIA]
KOTOPBIX B Pa3BUTHE
MaTeMaTHKH
MIPEJICTABIICH B
CTaHJapTe.
NHO®OPMALNNOHHO-KOMMYHUKATUBHBIE CPEJACTBA
3.1 MynbsTUMeauiiHbIe 00yJaromye JUTI- JU/TI- JUTL MynbTuMEAUITHBIE
MPOTPaMMBI U JIEKTPOHHBIE oOyyarormue

yueOHbIE U3/IaHUS IO OCHOBHBIM
paszzenaM Kypca MaTeMaTHKU

MIPOrPaMMBI
3JICKTPOHHBIC YIeOHBIE
W3aHHS MOTYT OBITh
OpPHUEHTUPOBAHBI HA




HaumeHoBaHus 00BEKTOB U
CpeI[CTB MaTepI/IaJ'H:HO-
TEXHUYECKOr0 00€eCIICUEeHU

Heo0xonumMoe KoJIm4ecTBo

OcHoBHAaA
LIKOJIA

Crapiuas mkosa

bazos.

[Tpod.

IIpumeuanus

CUCTEMY
JTUCTAaHIIMOHHOTO
o0y4eHwus1, b0
HOCUTD MTPOOJIEMHO-
TEMaTUYECKU I
XapakTep u
obecrnieunBaTh
JIOTIOTHUTEIILHBIC
YCIOBUS AJIsl U3YUEHUS
OTJIEbHBIX TEM U
pa3zenoB crangapra. B
000HX CITy4asx 3TH
OCOOUSI TOJIKHBI
PEIOCTABIIATh
TEXHHYECKYIO
BO3MOYXHOCTh
MIOCTPOCHUS CUCTEMBI
TEKYIIEro U UTOTOBOTO
KOHTPOJISI YPOBHS
MOJTOTOBKU yUYaIIUXCs
(B TOM umcie, B popme
TECTOBOTO KOHTPOJIA).

3.2

DneKkTpoHHas 0a3a JaHHBIX IS
CO3/IaHUs TEMAaTUYECKHUX U
UTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX U TPOBEPOUYHBIX
MaTepHuayoB JIJIsl OpraHu3aluu
bpoHTaNbHON ¥ MHIUBUIYaTbHOM
paboThI

3.3.

WNHcTpyMeHTanbHas cpena mo
MaTEMATUKE

HNHcTpymeHTanbHas
cpezaa A0JKHA
MIpeICTaBIATh COO0M
MIPAKTUKYM
(BUpTYyaJIbHBII
KOMITbIOTEPHBIN
KOHCTPYKTOP,
MaKCUMAaJIbHO
MPUCTIOCOOTICHHBIN JITIST
WCTIOJIH30BAHUS B
y4eOHBIX 1IeJIfX),
npegHasHaueHa Juis
MOCTPOCHHUS U
UCCIIEIOBAHHS
TeOMETPHUECKUX
yepTexkeil, rpaduKoB




HaumeHoBaHus 00BEKTOB U
CpeI[CTB MaTepI/IaJ'H:HO-
TEXHUYECKOr0 00€eCIICUEeHU

Heo0xonumMoe KoJIm4ecTBo

OcHoBHAaA
LIKOJIA

Crapiuas mkosa

bazos. [Tpod.

IIpumeuanus

byHKIMHA 1
NIPOBEICHUS
YHCIICHHBIX
IKCIEPUMEHTOB.

9KPAHHO-3BYKOBBIE 10COBUAA

Buneopunasmer 1o
MaTeMaTHKH,

UCTOpUU
pa3BUTHS
MaTeMaTHYeCKUX UAEeH U METOJI0B

I[_

Moryt OBbITh B

udpoBom
(KOMITBIOTEPHOM) BHUJIE.

TEXHUYECKHE CPEJICTBA OBYYEHMUAA

MynbTUMEIUNAHBIA KOMIIBIOTED

J+

T+ I

Tex. TpeboBanus:
rpaduueckas
OTIepalMOHHAS
cucTema, MPUBOA JUIs
YTEHUs-3aIICH
KOMIIAKT JHMCKOB,
aya1o-BHJIEO
BXO/IbI/BBIXO/IbI,
BO3MOXXHOCTH BBIXO/1a
B UnTepuer. OcHallieH
aKyCTUYECKUMHU
KOJIOHKaMH,
MHUKPO(GOHOM U
HaymHukamu. C
HaKeTOM MPUKIaIHBIX
nporpaMm (TEKCTOBBIX,
TaOJIMYHEIX,
rpaduyecKux u
MPE3EHTAIIOHHBIX ).

5.2

Cxkanep

J+

J+

5.3

IIpunTep a3epHbIN

J+

J+

5.4

KonupoanbHblii anmapar

A+

A+

55

MynbTUMEIUATTPOEKTOP

J+

H =M

J+

Moryr  BXOAUTH B
MarepuaibHO-
TEXHUYECKOE
o0OecrieueHue
00pazoBaTenTbHOTO

YUPEKICHUS.

5.6

Cpe,Z[CTBa TCIICKOMMYHUKAITUN

Bxirouaror:
3JIEKTPOHHAs IMOYTa,
JIOKaJIbHAS CETh, BBIXO]I
B MHTepHeT,
CO3/IaI0TCA B paMKax
MaTepHaibHO-
TEXHHYISCKOTO
o0OecIeyeHns BCETo




HaumeHoBaHus 00BEKTOB U

Heo0xonumMoe KoJIm4ecTBo

Ne CpPEACTB MaTEPUAIBHO- OcHoBHas Crapmias mkosa [Ipumeuanus
TEXHUYECKOTO 00eCIIeUeHus HIKOJIa bazos. [Tpod.
00pa30BaTebHOTO
YUpEeXKIACHUS IIPU
HaJIU4YUHU
HEOOXOAUMBIX
(UHAHCOBBIX U
TEXHUYECKUX YCIOBUH.
5.7 Juarnpoextop uiu rpadonpoeKTop - - i |
(oBepxnp)
5.8 DKpaH (Ha MITaTUBE WU J+ J+ pi | MuHuManbHbIC
HaBECHOM) pa3mepsl 1,25x1,25 m
6. YUYEBHO-IPAKTUYECKOE U YYEBHO-IABOPATOPHOE OBOPYJIOBAHUE
6.1 AynuropHas J0cKa ¢ MAarHUTHOMN I+ Ji | Ji |
MOBEPXHOCTHIO U HAOOPOM
IPUCTIOCOOTEHUN [Tl KpEIUICHUSI
Ta0JIUIL
6.2 Jlocka MaruuTHas ¢ - pi | pi |
KOOPJIMHATHON CETKOM
6.3 KoMIuiekT HHCTpyMEHTOB I+ I+ Ji | Kommiekr
KJIACCHBIX: JINHEHKA, peIHa3HaYeH TUISt
TpaHcnopTup, yroasauk (30°, paboThl y TOCKH.
60°), yromsank (45°, 459),
LHUPKYJIb
6.4 KommiekT crepeomeTprueckux - - pi |
TeJ (IEMOHCTPAIIMOHHBIN)
6.5 KoMIutekT crepeomeTpudecKux - @- L
Ten (pa3gaTovHbIi)
6.6 Habop nmnanumerpudeckux Gpuryp d-
6.7 | I'eortan -
7. CIIEHUAJIM3UPOBAHHAS YYEBHAS MEBEJIb
7.1 KoMnbroTepHslii cTou - - i |
7.2 [Hkad ceKIMOHHBIN sl XpaHEeHUS - - i |
000opyIoBaHUS
7.3 [Ixad ceKIMOHHBIN sl XpaHEHUS - - i |
JUTEPATypsl U
JEMOHCTPALIMOHHOTO
o0opyoBaHus (C OCTEKICHHON
CpPEIHEH JacThIO)
7.4 CreHa SKCO3UIMOHHBIN - - i |
7.5 Sy st XpaHeHus TaOuIg - - Ji |
7.6 HITartuB s Tabnuig - - i |




IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOTI'O ITIPEJIMETA, KYPCA

DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHYECKOH JIOTHKH

e OmnepupoBarh Ha 0a30BOM YpOBHE IOHATUSIMH: MHOMECTBO, JJIEMEHT MHOXECTBA,
[IOJIMHO>KECTBO, IPUHAJIEKHOCTD;

®  3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX JIEMEHTOB;

® HAXOIUTh IlepeceueHune, 00beIMHEHHNE, TOAMHOKECTBO B IIPOCTEHIINX CUTYALUX;

e omnepupoBaTb Ha 0a30BOM ypOBHE IOHSTHUSAMHU: OINpENEICHUE, aKcuoMma, Teopema,
JI0Ka3aTeNbCTBO;

® [IPUBOJUTH MPUMEPHI U KOHTPIPUMEPDI AJIsl OIATBEPKACHUS CBOUX BbICKa3bIBAHUM.
B noBcetHeBHOM KU3HM M TIPH M3YYECHHHU APYTHUX NPeIMeETOB:

®  UCNOJIB30BaTh IpapuuecKoe MPeNCTaBICHUE MHOXKECTB I ONUCAHMS PeabHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 33/1a4 JPYTUX YUeOHBIX IPEAMETOB.
Yucaa

e OnepupoBarb Ha 0a30BOM YpOBHE TOHATHSAMH: HATypaJllbHOE YHUCIIO, IEJI0€ YHCIIO,
OOBIKHOBEHHAsI JIpo0b, MecATUYHAs JpoOb, CMEIaHHas Apo0b, palMOHAIBHOE YHCIIO, apu(METHIECKUI
KBaJIpaTHbIN KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U IIPABUJIA ACWCTBUM IIPU BBIIOJHEHUHN BBIYMCIICHUN;

®  JCIOJIb30BaTh NPHU3HAKH JeauMocTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUM BBIYUCICHUN H
pELIEHNH HECIIOXKHbIX 3a/1a4;
BBINOJIHATh OKPYIVIEHHE PAllMOHAIBHBIX YUCENl B COOTBETCTBUU C ITPaBUIIAMU;
OLICHMBATh 3HAUYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIENIOT0 YHCIIa;
pacro3HaBaTh pallMOHaIbHbIE U UPPALIMOHAJIBHBIE YUCIIA;

e  CpaBHHUBaTh UHCIA.
B noBceiHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NMPeJIMeTOB:

®  OLCHUBATh PE3YJIbTAThl BBIYMCICHUN IIPU PEIIEHUM IPAKTUYECKUX 33124,

e  BBIIOJHATH CPABHEHUE YHCET B PEAJIbHBIX CUTYALMSIX;

®  COCTaBJIATH YMCJIOBBIE BBIPAXKCHMSI NPU PEIICHUH NPAKTHUYECKHX 3aJad WM 3a1ad U3 JIPYrux
y4eOHBIX IPEAMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e  BhINonHATE HECTOXKHBIE TPEOOPa30BaHMSI I BEIYUCIICHUS 3HAUCHUH YMCIOBBIX BBIpaKEHUH,
COJIEpKalINX CTENEHH C HATypaJIbHBIM I10KA3aTeNIEM, CTEIIEHH C LI€JIbIM OTPULIATENBHBIM 10KA3aTEIEM;

e BBLIIOJHATH HECIOXKHbIE TNPeoOpa3oBaHUS ILENIBIX BBIPAXKEHUI: pacKpbhIBaThb CKOOKH,
INPUBOJIUTH MOJOOHBIE CIaraeMbI€;

®  UCNOJIb30BaTh (OPMYINBI COKPAIIEHHOIO YMHOXKEHHS (KBaJIpaT CyMMBI, KBaJIpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOILIEHUS BRIYMCIICHUN 3HAUYEHUN BBIPAKCHHUI;

®  BBINOJIHATH HECIIOXKHBIE MPeoOpa3oBaHUs JIPOOHO-TMHEHHBIX BBIPAKEHUN U BBIPAXEHUH C
KBaJIpaTHBIMU KOPHSIMHU.
B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMETOB:

® [IOHMMAaThb CMBICJI 3aIIUCH YHCIIA B CTAHJAPTHOM BUJE;

e  onepupoBaTh Ha 6a30BOM YPOBHE MMOHITHUEM «CTAHJAPTHAS 3alKUCh YHCIIAY.
YpaBHeHHUsS M HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMH: PAaBEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHHUE,
KOPEHb YPaBHEHUS, PEILICHUE YPABHEHMUSI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

®  IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHEWHbIE HEPAaBEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOAALIUECS K JIMHEHHBIM;
peliaTh CUCTEMbI HECTIOKHBIX JJMHEHHBIX YpaBHEHUN, HEPABEHCTB;
IIPOBEPSTH, SBJISAETCS JIM JAHHOE YHCIIO PEIlIEHHEM ypaBHEHUS (HEpaBEHCTBA);
peliaTh KBaJpaTHbIE ypaBHEHUs 110 ¢popMysie KOpHEH KBaJIpaTHOTO ypaBHEHUS;

e u300pakaTh pelICHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH NMPSMOM.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHUX NPEIMETOB:

®  COCTaBJIATH M pelIaTh JIMHEHHBbIE YpaBHEHMsI IIPU PELICHUM 3aJad, BOZHUKAIOIIUX B JIPYIHX
y4eOHBIX IpeMETaxX.
DOyHKIUHA



e HaxonuTh 3HaueHHe QyHKIMU MO 33JaHHOMY 3HAUCHHUIO apTyMEHTA,

®  HAXOJIUTh 3HAYCHHE ApPTyMEHTa MO 33JJaHHOMY 3HAUYEHHUIO (PYHKIIMU B HECIIOKHBIX CUTYalIHAX;

®  OMpeneNATh MOJIOKEHHE TOYKU MO €€ KOOpAMHATaM, KOOPAMHATBI TOUYKHU MO €€ MOJ0XKEHUIO
Ha KOOPJMHATHOMN IIOCKOCTH;

e 10 rpaduKy HaxXOIAWThb OOJIACTH OIpPENENICHUs, MHOXECTBO 3HAYCHHUU, HYIU (DYHKIHH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pAaCTaHHUA M yOBbIBaHUS, HAaUOOJIbIIEe U HaUMEHbIIEEe
3Ha4YeHUusl QyHKLUY;

®  CTpPOUTH TpaduK JTUHEHHOU (HYHKIIHH;

® TPOBEpATh, SIBISETCS JU JaHHBIA rpaduk rpadukom 3amaHHOW (YHKIMK (JIMHEHHOM,
KBaJ[PaTHYHOM, 0OpaTHON MPOIOPIHUOHAIBHOCTN);

e  ompenenaTh NpUOIMKEHHbIE 3HAUEHUSI KOOPJMHAT TOUYKH IIepeceueHus rpapuKkoB QyHKIMH;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMM: I10OCIEI0BATEIbHOCTb, apH(pMeTHyecKas
poTrpeccusi, FeOMETpUIECcKast IpOTrpeccus;

e  pewarh 3a/Ja4M Ha IPOTPECCUU, B KOTOPBIX OTBET MOXKET OBITh MOJIyYEH HENOCPEACTBEHHBIM
nmojicueTom 6e3 mpuMeHeHus Gopmyi.

B noBcegHeBHOI ;KM3HH M NPU U3YYeHUH APYTHX MPeEIMETOB:

®  UCNOJb30BaTh I'paMKU peabHbIX MPOLECCOB U 3aBUCUMOCTEN Ul ONPEEICHHs UX CBOWCTB
(HamOonplIMe ¥ HaMMEHbIIME 3HAYEHUs, IPOMEXKYTKM BO3pacTaHHUs M YObIBaHMs, 00JacTH
MOJIOKHUTEIBHBIX U OTPUIIATEIHHBIX 3HAYCHUH H T.I1.);

®  UCNOJB30BaTh CBOICTBA JIMHEHHON (PyHKUMM M ee TpaUK MPH PELIeHUU 3a/1ad U3 JAPYTHX
y4€OHBIX IPEAMETOB.

CTaTHCTHKA U TeOpHUsI BePOSITHOCTEH

e limerp mnpeicTaBiI€HHE O CTATUCTMUYECKMX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIy4alHOIo
COOBITHS, KOMOMHATOPHBIX 3aayax;

e pemiath MPOCTEWIINE KOMOMHATOPHBIE 33Ja4ll METOJOM IMPSIMOTO M OPraHM30BaHHOTO
nepebopa;

®  NPEICTaBJIATH JaHHbIE B BUJE TAaOIHII, AUarpamMm, rpaduKoB;

e  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIIbl, AUATpaMMBbI, Ipaduka;

®  OMNpeneNniaTh OCHOBHBIE CTATHCTUYECKHE XapAKTEPHUCTUKU YHCIIOBBIX HA0OOPOB;

®  OIICHUBATH BEPOSATHOCTH COOBITHS B IPOCTEHIIINX CIYJasiX;

®  UMETh MPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBceaHeBHOIi ;KM3HU M MPU U3Y4YeHUH IPYTUX MPeAMEeTOB:

®  OLIEHUBATh KOJIMYECTBO BOSMOXKHBIX BApUAHTOB METO/I0M Iepedopa;

®  UMETb IPEJCTABICHNUE O POJIM MPAKTUYECKU JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHII;

®  CpaBHUBaTb OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTUKH, MTOJyYEHHbIE B MPOLIECCE PELICHUs
NPUKJIIATHON 33a]]a9u, U3Y9YCHUS PEATbHOTO SIBJICHHS;

®  OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBICHUN B HECTIOXKHBIX CUTYaIUSIX.
TexcToBbIE 3a1a4H

e Pemath HeCIOXKHBIE CIOKETHBIC 33]]aUl Pa3HBIX THIIOB Ha BCe apu(pMeTHIeCKHe IeHCTBHS,

® CTPOUTH MOJENb YCIIOBHUS 3a/1ayd (B BUJE TaOJMUIBI, CXEMbl, PUCYHKa WJIM ypaBHEHUS), B
KOTOPOH TaHBl 3HAUYEHUS JIBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYHH, C SN0 TTOUCKA PEIICHHS 3a/1a4H;

®  OCYLIECTBIISITh CMOCOO MOMCKA pElIeHHs 3aJadi, B KOTOPOM paCCYXJEHHE CTPOUTCS OT
yCIIOBHA K TPeOOBAaHUIO MM OT TpeOOBaHUSA K YCIOBHUIO;

®  COCTaBIIATH TUIAH PEIICHUS 3a/1a9H;

®  BBIJICNATH ITAIBI PEUICHUS 3aa4H;

®  UHTEPHPETHPOBATH BHIUMCIUTENIbHBIE pE3yJbTaThl B 3ajaye, HUCCIEN0BaTh IOITY4YEHHOE
pelIeHne 3a1auu;

®  3HaTh pa3IMyMe CKOPOCTEH 00BEKTa B CTOSIUECH BOJIE, IPOTHB TEUYCHUS M MO TCUCHHUIO PEKH;

e  pemarth 3aJa4¥ Ha HAXOXKICHWE YAaCTH YHCIIa U YHACIIA TI0 €0 YacTH;

e pemaTh 3aJa4d pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKH, HA JABMKCHHE), CBS3BIBAIOIIUX TPU
BEJIMYMHBI, BBIIEISATh 3TH BETMYMHBI U OTHOLLICHUS MEXly HUMH;

®  HAXOJAUTh HPOILEHT OT YKCIA, YUCIIO 10 MPOLEHTY OT HETr0, HAXOJUTh MPOLEHTHOE CHUKCHHE
WY TIPOLIEHTHOE TOBBIIIICHUE BEJINYHUHBI,



®  peulaTh HECIOXKHBIE JIOTHYECKUE 33/1a9l METOIOM PACCYKICHUM.
B noBceHeBHOI :KM3HM M NPU U3YYeHHH APYTHX NPeIMeTOB:

®  BBIBUTATh THIIOTE3Bl O BO3MOXKHBIX TPEACTHHBIX 3HAYCHHUSX HCKOMBIX B 3a7adye BEIUYHUH
(Ienatb NPUKUIKY).
I'eomeTpuueckue purypni

e  OmnepupoBarh Ha 6a30BOM ypOBHE HOHSATUSIMH F€OMETPHUECKUX (PUryp;

e u3BJICKaTh MH(OPMAIMIO O TEOMETPUYECKUX (UTypax, MPEICTABICHHYI0 Ha 4YepTexax B
SIBHOM BHJIE;

® TpPUMEHSTHh I PEIICHUS 3a/a4 T'eOMEeTpHUYeCKUue (DaKThl, €CIU YCIOBHS WX NPUMEHCHHUS
3aJlaHbl B IBHOH (popme;

e  pemath 337a4d Ha HAXOXKICHHUE T€OMETPUUYECKHIX BEIMYMH 1O 00pa3iiaM WM allrOpUTMaM.
B noBceHeBHOI KM3HHM M NPH U3YYeHHUH IPYTUX NPeAMETOB:

®  UCNOJNB30BaTh CBOWCTBA TI'EOMETPUYECKHX (Uryp sl pEIICHUS THIOBBIX  3ajad,
BO3HHUKAIOIINX B CUTYAIIHMSIX TIOBCEHEBHOM XKHU3HH, 33124 MPAKTHIECKOTO COJICPIKAHMUSI.
OTHoOIEeHNS

e OmepupoBaTh Ha 0a30BOM YpOBHE TOHATUSAMHU: PABEHCTBO (UTYpP, paBHBbIE (UTYPHI,
PaBEHCTBO TPEYTOJILHUKOB, MApaUICNIbHOCTh TPSMBIX, NEPIEHAUKYISIPHOCTh MPSMBIX, YTIBI MEXKIY
NPSIMBIMH, TICPIICHIUKYJIISP, HAKIOHHAS, TIPOCKIIHS.
B noBceHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX NMPEAMETOB:

®  WCNOJNB30BaTh OTHOUICHWS JJISl PEIICHHUsS MPOCTEHINNX 3a1a4, BO3HUKAIONIMX B PEaJbHOU
KHU3HHU.
N3mepenusi u BbIYHCIEHUSA

e  BHINONHATE U3MEPEHHE JITTMH, PACCTOSHUM, BEJIMYMH YTJIOB, C IIOMOIIBK) HHCTPYMEHTOB JIJIs
U3MEPEHUH JUTMH U YTJIOB;

® TpUMEHSTH (HOPMYIBI NEPUMETPA, TUIOMAAN M 00BheMa, IMIJIOMIA MOBEPXHOCTH OTIEIBHBIX
MHOTOT'PAaHHHKOB MIPY BBIYUCICHHSIX, KOT/Ia BCE TAHHBIE MMEIOTCS B YCIIOBHH;

e npuMeHiATh Teopemy Iludaropa, 06a30Bble TPUTOHOMETPHUUECKHE COOTHOLIEHUS JJIs
BBIYUCIICHUS JUIMH, PACCTOSIHUM, TITOMIa/iel B MPOCTEHIINX CITydasx.
B noBceaHeBHOIi ;KM3HU M MPU U3YYeHUH IPYTUX MPeAMETOB:

®  BBIYUCIATH PACCTOSIHMSI HA MECTHOCTH B CTAHAAPTHBIX CUTYalMsX, IJIOLIAJN B MPOCTEHIINX
cllyyasix, IpUMEHATh (POpMYJIbl B IPOCTEHIINX CUTYAIMSX B IOBCEAHEBHOM KHU3HH.
I'eoMeTpuyecKkHe MOCTPOEHUS

e M300paxkaTh TUIOBBIE IIOCKHE (UTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKU U C MOMOLIBIO
UHCTPYMEHTOB.
B noBceHeBHOI ;KM3HH M MPH U3YYEeHHH IPYTUX NMPeAMeTOB:

®  BBINOJIHATH NPOCTEHIIINE MTOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HHU.
I'eoMmeTpuueckue npeodpa3oBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JAaHHOH (PUType OTHOCUTEIBHO OCH U TOUKH.
B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH JPYTHX NPeAMETOB:

®  PAacmo3HaBaTh JBIKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

®  pacmo3HaBaTh CHMMETPHUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.
BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

e OnepupoBarb Ha 0a30BOM YpOBHE MOHSATHSAMH BEKTOP, CyMMa BEKTOPOB, IMPOU3BEICHHE
BEKTOpa Ha YHCJI0, KOOPAMHATHI Ha MJIOCKOCTH;

e ompeneniaTh NPUOTMKEHHO KOOPAWHATHI TOYKH TI0 €€ W300paKEHHI0 Ha KOOPIUHATHOW
TUTOCKOCTH.
B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH JPYTHX NPeAMETOB:

®  WCNONB30BaTh BEKTOPHI JUIS PEIICHUS TPOCTEHINNX 3aJad Ha ONpelesieHHe CKOPOCTH
OTHOCHUTEJIBHOTO JIBM)KEHUSI.
HcTopusi MaTeMaTHKHU

e OnwuceBaTh OTACTbHBIC BBINAIONIMECS pE3YAbTAThl, TOJIYYCHHBIE B XOAC Pa3BHTHUS
MaTEeMaTHKH KaK HAyKH;

® 3HaTh NPHUMEPHl MAaTEMATUYCCKUX OTKPHITHA M WX aBTOPOB, B CBSI3W C OTEYCCTBECHHOH H
BCEMUPHOMN UCTOPHUEN;



L] IIOHUMATh pOJII: MaTeéMaTuKu B paSBI/ITI/II/I POCCI/II/I.
MeTtoabl MATEMATHKH

e BpiOuparh TOAXOASIIWNA HW3YYCHHBIH METOJ JUISl  PEIICHHS HW3YYCHHBIX  THIIOB
MaTeMaTHUYCCKNUX 3aj1ad;

e [IpuBonuth MIPUMEPBI MaTEeMaTHYECKUX  3aKOHOMEPHOCTEH B OKpYXaromieu
JNEHCTBUTENLHOCTU U IPOU3BEICHUSX UCKYCCTBA.

OIIEHKA IINTAHUPYEMDbIX PE3YJIbTATOB

Cucrema OLIEHKH JOCTHKEHHsI MJIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS OCHOBHOM 00pa3oBaTelbHON
IIPOrpPaMMBIOCHOBHOTO  OOIIEro 00pa30BaHMs IPEIIONAraeT KOMHAEKCHbIL NO0X00 K OUeHKe
pe3ynbmamogodpa3oBaHus, IO3BOJIIOLINNI BECTH OLIEHKY JOCTHXEHHUS 00yUYaroIMMUCS BCeX TPEX IpymIl
pE3yNbTaTOB 00PA30BAHUS: IUUHOCHIHbIX, MEMANPEOMEMHbIXY NPEOMEMHBIX.

Cucrema OLIEHKH NPEAYCMATPUBAET YPOGHEEbLI NOOXOOK CONCPIKAHUIO OLEHKU U MHCTPYMEHTa-
PHIO JUISl OLIEHKH JIOCTHKEHUS MIJIaHUPYEMbIX Pe3yJIbTaTOB, a TAKXKE K NPEACTABICHUIO U UHTEPIPETAluU
pe3y/IbTaTOB U3MEPEHUH.

OnHUM U3 NPOSIBJICHUM YPOBHEBOI'O MOJXOJA SBJISETCS OLEHKA MHIMBUIYaJIbHBIX 00pa30BaTElIb-
HBIX JOCTM)KEHUM Ha OCHOBE«METOJa CIOXKEHUSA», MPU KOTOPOM (UKCHUPYETCS OCTUXKEHHE YPOBHS,
HEO0XOUMOro JJIsl YCIIEUIHOTO NPOJODKEHUSI 00pa30oBaHUS M PEaIbHO JOCTUIaeMOro OOJIBIIMHCTBOM
y4allluxcsl, U ero MPeBBILICHNE, YTO O3BOJISET BHICTPAUBATh MHIMBUAYAJIbHBIE TPACKTOPUN JIBHOKEHUS C
y4€TOM 30HBI OmmKaiimero pasBUTHSA, (HOPMUPOBATH TOJOKHUTEIBHYIO Y4eOHYI0 M COLMAIBHYIO
MOTHUBALHIO.

Cucrema OLIEHKH JOCTHKEHHs MJIaHUPYEMBbIX pe3yJbTaTOB OCBOCHUS OCHOBHOM 00pa3oBaTelIbHON
IIPOTrPaMMBIOCHOBHOTO  OOIIEr0 00pa3oBaHMs MPEIONAraeT KOMHAEKCHbIL NO0X00 K OUeHKe
pe3ynbmamogodpa3oBaHus, O3BOJISIOUINNI BECTH OLIEHKY JOCTHXEHUS 00y4YaroIMMUCS BCeX TPEX IpyMIl
Pe3yNIbTaTOB 00PA30BAHUS: IUUHOCHIHBIX, MEMANPEOMEMHbIXY NPEOMEMHBIX.

CucreMa OLIEHKH NPENYCMAaTPUBAET YPOGHEEbIH NOOXO0OK CONCPKAHUI OLEHKM U MHCTPYMEHTa-
PHIO JUISl OLIEHKH JIOCTHKEHUS MJIaHUPYEMBIX Pe3y/bTaToB, a TAKXKe K MPEACTABICHUIO U UHTEPIPETAluU
pE3yJIbTaTOB U3MEPEHUH.

OaHUM U3 NPOSIBJICHUI YPOBHEBOI'O MOJXOJa SIBISETCS OIEHKAa WHIUBUAYyalIbHBIX 00pa3oBaTellb-
HBIX JIOCTM)KEHUM Ha OCHOBEMETOJa CJIOXKEHHUS», MPU KOTOPOM (UKCUPYETCS JTOCTUXKEHHE YPOBHS,
HEO0XOAUMOr0 JJIsl YCIEUIHOTO NMPOJODKEHUSI 00pa30BaHUS M PEalbHO JOCTUIAeMOro OOJIBIIMHCTBOM
y4dalxcs, U €ro MpeBbILIEHNE, YTO NO3BOJIAET BBICTPAUBATh MHAWBUAYAJIbHBIE TPAEKTOPUH JBUKECHHUS C
y4€TOM 30HBI OnmXkailiero pas3BUTHs, (OPMUPOBATH TOJOKUTEJIBbHYIO Y4YEOHYI0 U COLHUAIbHYIO
MOTHBAIIHIO.

OCOBEHHOCTH OINEHKHU IIPE/IMETHbBIX PE3YJIbTATOB

OneHka MNpeAMETHBIX pe3yJbTaTOBIPEICTABISIET COOOM OLIEHKY JOCTHXKEHHUS O00ydaroIuMcs
IUTAHUPYEMBIX PE3YJIBTATOB 110 OTAEJIBHBIM IPEIMETAM.

@dopMHUpOBaHUE 3TUX pe3yabTaToB oOecreuyuBaeTcs 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa3zoBaTeNbHOTO MpoIecca — y4eOHBIX MPEIMETOB.

OCHOBHBIM 00BEKTOM OLIEHKH TPEIMETHBIX Ppe3yJbTaTOB B COOTBETCTBUU C TpeOOBaHUAMU
Crannapra BIsSETCS CIOCOOHOCTh K PEUICHUIO y4EeOHO-TI03HABATENbHbIX U YUeOHO-ITPaKTUUYECKHX 3a/1a4,
OCHOBAHHBIX Ha M3y4aeMOM yueOHOM MaTepHaje, ¢ UCIOJIb30BaHUEM CIIOCOO0B JACHCTBUI, peleBaHTHBIX
COJIEpP’KaHUIO0 Y4EeOHBIX MPEIMETOB, B TOM YHUCIIE METaNpeIMETHBIX (I103HABATEIbHbBIX, PETYJSTUBHBIX,
KOMMYHUKaTUBHBIX ) JCHCTBU.

CucremMa OLIEHKH MPEIMETHBIX Pe3y/IbTaTOB OCBOCHUS YUYEOHBIX MPOrpaMM C y4ETOM YPOBHEBOTO
noaxoja, npusaroro B CraHpapTe, NpEANOIaracT BblaeJIeHHe0a30BOr0 YPOBHSI JOCTH:KeHHH Kak
TOYKH OTCYETA IPHU MOCTPOCHUHM BCEHM CHCTEMBbI OIEHKM M OpPraHW3alliyd WHAUBUAYAJIbHON paboThI C
o0yJaromuMucs.

PeanbHble HOCTHKEHHMS 00Y4arolUXCs MOTYT COOTBETCTBOBATH 0a30BOMY YpPOBHIO, a MOTYT OT-
JMYAThCS OT HErO KaKk B CTOPOHY IIPEBBILIEHMS, TAK U B CTOPOHY HEIOCTHIKEHUSI.

[TpakTHka moka3bIBaeT, YTO AJIsl ONMCAHUS JOCTHKEHUN 00yJaroImuxcs 1es1ecoo0pa3Ho yCTaHOBUTh
CIIEYIOLIHUE IIATh YPOBHEM.



ba3oBblii ypoBeHb JOCTM:KEHHWH — YPOBEHb, KOTOpBIM JEMOHCTPUPYET OCBOEHHE Y4YEOHBIX
JIEHCTBUI C OMOPHOW CHUCTEMOW 3HAHWH B pamMKax auama3oHa (Kpyra) BbIIEIEHHBIX 3amad. OBiageHue
0a30BBIM ypPOBHEM SBISETCS TOCTATOYHBIM JJIsi TPOAODKEHUS OOYyYeHHsS Ha CIEQYIOIIeH CTYIeHH
oOpa3zoBaHusi, HO HE MO MpoMIbHOMY HampaBieHHIo. JlocTmkeHno 0a30BOTO YPOBHS COOTBETCTBYET
OTMETKA «YJOBJICTBOPUTEIHLHO» (MM OTMETKA «3%», OTMETKA «3aUTEHO).

[IpeBbilienrie 6a30BOT0 YpPOBHSI CBHJAETEILCTBYET 00 YCBOCHHM OIOPHOW CHUCTEMbl 3HAHUN Ha
YPOBHE OCO3HAHHOTO MPOU3BOIBLHOTO OBJIA/ICHUS YUEOHBIMH JACHCTBUSAMHU, a TAKXKE O KPyro3ope, HupoTe
(umu  u3bupaTenbHOCTH) HMHTEpecoB. llemecooOpa3sHO  BBIIEIWTH — CIEAYIOIIME JBa  YpPOBHS,
NpeBbIIAKIe 0230BbI:

* NOBBIMICHHBIHYPOBEHb JIOCTH)KEHUS IUIAHUPYEMBIX PE3YyJIbTaTOB, OLIEHKA «XOPOLIO» (OTMETKA
«»);

* BBICOKHI1 YPOBEeHb JOCTH)XCHHUSI IIJITAHUPYEMBIX PE3YJIBTATOB, OLIEHKA «OTJIIMYHO» (OTMETKA «5»).

[1oBBIIIEHHBIN U BBICOKMI YPOBHHM JOCTHXKEHHS OTJIMYAKOTCS 10 MOJHOTE OCBOCHUS IUIAHUPYEMBIX
pe3yabTaTOB, YPOBHIO OBJIAJCHUS yIEOHBIMU NEHCTBUSMU M C(HOPMUPOBAHHOCTHIO MHTEPECOB K JAHHOM
peIMEeTHOM 00IacTH.

NunuBuayanbHble TPAaCKTOPUH OOy4YeHHUs OOYyYarolIuxcs, JEMOHCTPHUPYIOIIUX TMOBBIIIEHHBIA M
BBICOKHI YPOBHU JIOCTIKEHUH, 11ejecoo0pa3Ho popMHUpoBaTh ¢ yUETOM MHTEPECOB ITUX OO0YYArOIIMXCS
U uUX 1iIaHoB Ha Oynymee. [lpy HanuuuuM yYCTOMYMBBIX HMHTEPECOB K Yy4yeOHOMY MpeAMETY H
OCHOBATEJIbHON TMOATOTOBKH MO HEMY Takue oOydaromuecss MOTYT OBITh BOBIICYEHBI B IPOEKTHYIO
JESTENIbHOCTh IO MPEIMETY U COPUEHTHPOBAHBI HA IMPOJOJKEHHE OOy4YeHHUs B CTApLIMX Kiaccax IIo
JTAHHOMY MPOQIITIO.

Jlis onvcaHusl MOATOTOBKM YYalllUXCsl, YPOBEHb JOCTH)KEHMM KOTOPBIX HMKe 0a30BOr0, 1€J1eco-
00pa3HO BBIJCIUTH TAKXKE JIBA YPOBHSI:

* IOHMKEHHbIH YPOBEHb JIOCTHXCHHH, OLIEHKA «HEYAOBIETBOPUTEIHHO» (OTMETKA «2»);

* HU3KHIl YpPOBeHb JOCTHKECHUI, OLIEHKA «TUI0X0» (0TMeTKa «1»).

Henoctmxenne 6a30Boro ypoBHs (OHMKCHHBIM W HU3KHHA YPOBHH JOCTHKCHHN) (PUKCHPYETCS B
3aBHCUMOCTH OT 00bEMA U YPOBHS OCBOCHHOTO U HEOCBOEHHOT'O COJIEPYKaHMs ITpeIMeTa.

Kak npaBusio, moHMKeHHbIH yYPOBeHb JIOCTH)XEHUN CBHUJIETEIHCTBYET 00 OTCYTCTBUM CHCTEMa-
THYECKOM 0a30BOH MOJATOTOBKH, O TOM, YTO OOYYarOIUMCS HE OCBOEHO JIaXKe U MOJIOBUHBI TNIAHUPYEMBIX
pe3yNbTaToOB, KOTOpPhIE OCBAaMBaeT OOJBUIMHCTBO OOYYaroOIIMXCS, O TOM, YTO UMEIOTCS 3HAUUTEJIbHbIE
npoOenbl B 3HAHUSX, JajbHellee oOyueHue 3aTpyaHeHo. [Ipu 3Tom oOydaroniuiics MOKET BBITOIHATD
OTJIe/IbHBIE 3aJJaHUs TIOBBIIIEHHOTO YpoBHs. JlaHHas rpynna o0yyaroumxcs (B CpelHeM B X0j1e 00yueHus
coctaBisirolas okoso 10%) TpeOyer creruanbHON TUArHOCTUKHU 3aTPYAHEHUH B 00y4eHUH, IpoOeIoB B
CUCTEME 3HAHMM U OKa3aHUU IIeJIEHANPABIEHHOM MOMOIIM B JOCTH)KEHUN 0a30BOI0 YPOBHSI.

Huskuii ypoBeHb OCBOEHHS IJIAHUPYEMBIX pPE3YyJIbTaTOB CBUAETEIBCTBYET O HAJUYUHU TOJIBKO
OTJIENbHBIX (PparMEHTapHbBIX 3HAHUU IO MpeIMeTy, JaibHeillee 00ydeHre NPAKTHUYEeCKU HEBO3MOXKHO.
OOyuaromMesl, KOTOpble JEMOHCTPUPYIOT HU3KHHM YpOBEHb JOCTM)KEHHH, TpeOyercs crenuaibHas
IOMOIIb HE TOJBKO IO y4yeOHOMY IMpeaMeTy, HO U Mo (OPMHUPOBAHHMIO MOTHBAIMU K OOYYEHHIO,
Pa3BUTHIO MHTEpECA K U3y4aeMol MPeAMETHON 00JIacTH, TOHUMAaHUIO 3HAYUMOCTH TIpeaMeTa s )KU3HU
u Ap. Tonpko HalWyMe MOJOXKUTEIBHON MOTHUBALlMM MOXKET CTaTh OCHOBOM JIMKBHJALMU IPOOENTOB B
00y4eHUH AJIs JAaHHOU TPYIIIBI 00yJarOIINXCS.

OnucaHHbIN BBIIIE TOIXO/] LIeIeco00pa3HO NPUMEHATh B X0/ Pa3IMUHbIX MPOLETYp OLCHUBAHUS:
TEKYIEro, IPOMEXYTOUHOTO U UTOTOBOTO.

Jns dbopMupoBaHHs HOPM OLIEHKH B COOTBETCTBUU C BBIIEJICHHBIMU YPOBHSMHU HEOOXOIUMO
OIHucaTh JOCTHXKEHUS oOydaromerocs 0a30BOr0 YpOBHS (B TEPMUHAX 3HAHUI M yMEHUH, KOTOpbIE OH
JOJDKEH TPOJIEMOHCTPHPOBATH), 3a KOTOpPbIE OOydYalomuiicss OOOCHOBAaHHO TIOJYYaeT OIEHKY
«yZIOBJIETBOpUTENbHOY. [locie 3TOro ompeaesnstoTcss U CoJep)KaTeabHO OIMUCHIBAIOTCS OoJjiee BBICOKHE
WIM HU3KHE YPOBHU JOCTHKEHMH. BakHO akleHTHpOBaTh BHUMaHUE HE Ha OIIMOKAax, KOTOpbIE CAeall
oOyyaroImuiicsi, a Ha y4eOHbBIX JOCTI)KEHUSIX, KOTOpble 00eCIeunBalOT MPOBMKEHUE BIEPEN B OCBOCHUU
coJiep)aHusi 00pa3oBaHUsI.

Jna ouyenku Oounamuxku popmuposeanus npeoMemHslX pe3yibmamoe B CUCTEME BHYTPUIIKOJIb-
HOTO MOHHMTOPHHra OO0pa3oBaTENbHBIX JOCTHKEHHH Ienecoo0pa3Ho (UKCHpOBaTh W aHAIU3UPOBATH
JaHHble O C(OPMHUPOBAHHOCTH YMEHUH U HABBIKOB, CIIOCOOCTBYIOIIMX OCBOEHHI0 CHCTEeMATHYeCKHX
3HAHUM, B TOM YHCJIIC:




* NEePBUUHOMY O3HAKOMIEHUIO, OmpabomKe U OCOZHAHUIO Meopemuyeckux Mooenei U NOHs-
muti(0OIIeHAYYHBIX U 0a30BBIX JJIs1 JAHHOW 00JIACTH 3HAHUS ), CMAHOAPMHBIX ANCOPUMMOB U NPOYEOVD,

* 8bIAGICHUIO U OCOZHAHUIO CYWHOCMU U 0CODEeHHOCMelN3y4yaeMbIX OOBEKTOB, MPOIECCOB U SB-
JICHUN EHCTBUTENLHOCTH (MPUPOIHBIX, COIMAIBHBIX, KYJIBTYPHBIX, TEXHUYECKHX U JP.) B COOTBETCTBHU
C CO/Iep)KaHUEM KOHKPETHOTO Y4eOHOTO MPEAMETa, CO30aHUI0 U UCHONb30BAHUI0 Mooenell W3Y9aeMbIX
00BEKTOB U MPOIECCOB, CXEM;

* BbIAGICHUIO U AHAU3Y CYUECMBEHHbIX U YCMOUYUBLIX C8A3€ll U OMHOWEHUIMEXKTY 00BEKTaMH U
IPOIIECCaAMH.

[Ipu 5TOM 00s3aTENBHBIMUA  COCTABISIOLIMMU
MaTepHaIbl:

* cmapmoeol OUacHOCMUKY,

* MeMAMuUYecKux u umo2o8blx NPOGePOUHLIX pabom no 6cem yueOHbIM npeoMemam,

* meopyecKkux pabom, BKI04Yas yueOHbIC UCCIIEAOBAHUS U y4EOHBIE IPOCKTHI.

Penrenne o AOCTHOKEHMH WM HEAOCTIDKECHHH TUIAHHUPYEMBIX PE3yJIbTaTOB MM 00 OCBOCHUH WU
HEOCBOCHUH y4yeOHOro MaTepuaia MPUHUMAETCS Ha OCHOBE PE3yJbTaTOB BBIMOJIHEHUS 331aHUN 6a30BOTO
ypoBHs. B mepuon BBenmenuss CraHmapra KpUTEpHl JTOCTHXKEHHUS/OCBOCHHS Y4YeOHOro Marepuana
3a1aércsl Kak BelnonHeHue He MeHee 50% 3amanuii 0a3oBoro ypoBHs uiaM noiyudeHue 50% ot
MaKCHUMaJIbHOTO 0ajiia 3a BBITIOJHECHUE 3a/1aHuil 0a30BOTO YPOBHSI.

CHUCTEMBl HAaKOILJICHHOM OLCHKH SABJIAIOTCA

YPOBHMU IOAT'OTOBKH YYALIUXCA U KPUTEPUU YCIIEHHIHOCTHU OBYYEHUA

IO MATEMATHUKE
YpoBHHu Teopus IIpakTHKa
Ounenka
1 V3uaBaume. Pacrio3naBath VMeTh BBINOJHSATD
Anroput™MuvecKas 00BEKT, HAXOAUTh 3aaHus o oOpasily, Ha
JIeATeIIbHOCTD C TIO/- HY)XHYIO GOpMYITy, HETIOCPEICTBEHHOE

CKa3Kou

«3»

IMPU3HAK, CBOIMCTBO U
T.O.

npuMeHeHue popmyil,
MpaBWI, UHCTPYKIUH U T. 1.

2 3HaTh Ymersb paboTats ¢
Bocnpou3sBeaenue (bopMyITHUPOBKH BCEX yueOHOM U CIIpaBOYHOU
AnropurMuyeckas MIOHATUH, X CBOWCTBA, JIUTEPATYPOU, BBIITOIHATh

NeATENBLHOCTH O€3 MoI-
CKa3KHu

«4»

NPU3HAKU, POPMYIIBI.

Ymerp
BOCIIPOU3BECTU
JI0KAa3aTeNNbCTBA, BbI-
BOJIbI, YCTaHABJINBATh
B3alMOCBS3b, BHIOMPATH
HYKHOE ]IS BBITTOJIHE-
HUS JAHHOTO 3aJJaHus

3aJlaHus, TpeOyrolue He-
CJIOKHBIX TIPe00pa3oBaHMMA
C IPUMEHEHUEM U3Y-
YaeMoro Marepuaa

3 llonumanue
JesTensHOCTH IpH OT-
CYTCTBHH SIBHO
BBIPAXXEHHOI'O aJIro-
puT™Ma

«5»

Jlemnatn
JIOTUYECKHE 3a-
KJIFOUEHUSI, COCTABIIATh
aJITOPUTM, MOJIEIh He-
CJIOKHBIX CUTyalui

YmMerb npuMeHsTh
MOJyYCHHBIC 3HAHUS B
Pa3IMYHBIX CUTYalHsIX.
BuInoJHATH 3aJaHUS
KOMOMHHPOBAHHOTO
XapakTepa, CoJIepKalnux
HECKOJIbKO MOHSITHIA.

4 OmJajeHnue

B coBepmienctse

YMeTh NpUMEHSATH

YMCTBEHHOMH 3HATh U3y4YCHHBIN 3HaHUS B JIO00H
CAMOCTOATEIbHOCTBLIO MarepHai, CBOOOIHO HECTaHJapTHOU CUTYalUH.

TBopueckas u

OpPUCHTHUPOBATLCA B HEM.

CaMoCcTOATEILHO




HCCICA0BATCIbCKas HNMeTh 3HaHUS U3 BBINMOJHATDL TBOPYCCKHUE

NEITEIbHOCTD IOIOJHUTEIBbHBIX HUCCIIEN0BAaTEILCKHE
HCTOYHUKOB. BianeTs 3a1aHUA. BbIIOJHATDL
«5» OIepaIsSIMU JIOTHYE- (GyHKIMHA KOHCYJIbTaHTA.

CKOT'O MBIIIIJICHUS.
CocTaBJagaTh MOJEIb
710001 cUTyaIuu.

KPUTEPUU 1 HOPMBbI OLIEHKHX 3HAHUI1, YMEHUI 1 HABBIKOB
OBYYAROIIUXCSA 1O MATEMATUKE
1. Oyenxa nucvmeHHbIX KOHMPOLHLIX PAOOM 0OYUAIOWUXC NO MAMEMAMUKe.
OtmeTka «S5», eciu:

o paboTa BBIIOJIHEHA OJHOCTBIO;
. B JIOTUYECKHUX PACCYKICHHUIX 1 0O0OCHOBAaHHH PEUICHUS HET MPOOEIOB U OMINOOK;
. B pPEIICHUH HET MAaTeMaTU4YeCKUX OUIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OIMCKA,

KOTOpasAa HC ABJIACTC CICACTBUCM HE3HAHHWA HJIIM HCIIOHMMAaHU A yqe6H0ro MaTepI/IaJ'Ia).
OTmerka«4» CTaBUTCA B CJICAYIOUX ClIydasX:

o paboTa BBITIOJTHEHA TOJTHOCTHIO, HO OOOCHOBAHUS IIArOB PEHICHUS HEAOCTATOYHBI
(ec ymMeHUE OOOCHOBBIBATH PACCYXKICHUS HE SIBISUIOCH CIICIIUATBHBIM 00BEKTOM IPOBEPKH);
o JIOIYIICHBI OJJHA OIIMOKA WJIM €CTh JiBa — TPHU HEJ0YETA B BBIKJIAJIKAX, PUCYHKAX,

yepTexax Wi rpadukax (€Ciu 3TH BUABI PaOOT HE ABJISUIMCH CIEIUAIbHBIM 00BEKTOM ITPOBEPKH ).
OtmeTka «3» cTaBUTCS, €CIIN:

o nomyuieHo 6oee OHON OMMOKK WK Ooiee ABYX — TPEX HEJ0YETOB B BBHIKIIA/IKAX,
yeprexax Wi rpadukax, Ho oOyuaromuiics oOnanaeT o0sS3aTeIbHBIMU YMEHHUSMHU IO IMPOBEPSEMOi
TEME.

OTMeTKka «2» CTaBUTCS, €CIIN:

° JIOTIYIIIEHBI CYIECTBEHHBIE OMIMOKH, MTOKA3aBIINe, YTO 00yJaronuiics He o0aanaeT
00s13aTeNbHBIMA YMEHHSIMH 110 JAHHOM TeMe B MOJIHOM Mepe.

Otmerka «1» cTaBUTCSA, €CIIN:

. paboTta mokaszana MOJIHOE OTCYTCTBHE Y OOYYaromIerocsi oO0s3aTeNbHBIX 3HAHUM U
YMEHUH 0 MPOBEPSEMO TEME WIIM 3HAYUTEIbHAs YacTh PaOOTHI BHITIOJHEHA HE CAMOCTOSTEINBHO.

YuuTens MOXKET MOBBICUTH OTMETKY 3a OPUTHHAIBHBIN OTBET Ha BOIIPOC UM OPUTHHAIBHOE
pelieHue 3aa4u, KOTOpble CBUACTETBCTBYIOT O BHICOKOM MaTeMaTHYECKOM Pa3BUTHH 00YJAIOIIErocs; 3a
pelieHue 6osee CI0XKHOM 3a/1auu UM OTBET Ha 00Jiee CIOKHBIN BOIIPOC, MPEIOKEHHbIE 00yJaroIeMycs
JOTIOTHUTEIFHO TOCIIE BBIMOTHEHUS UM KaKHX-THOO0 IPYTUX 3alaHui.

2. Oyenka yCmuvix omeemos 00yyaowuxcs no Mamemamuxe

OTBET OIIEHUBAETCA OTMETKOM«S», €CIIU YUCHUK:

o MOJTHO PAcKpbUI COJep)KaHHWE MaTepuasa B o0beMe, MPEeayCMOTPEHHOM
MpOrpamMMon B Y4eOHHKOM;

o U3JI0KWI MaTepuall TPAaMOTHBIM S3bIKOM, TOYHO HCIOJIb3ysl MAaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B ONPEIEICHHON JIOTHUECKOU MOCIEA0BATEIbHOCTH;

o MIPaBUJILHO BBITIOIHUI PUCYHKH, YEPTEKH, Tpa)UKH, COMYTCTBYIOIINUE OTBETY;

o MOoKa3aJl yMEHHE WLUTFOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPUMEpPaMH, IIPUMEHSITh
€€ B HOBOU CUTYaIlUH MPHU BHITIOJIHEHUH MMPAKTHYECKOTO 3aaHus;

o MPOJIEMOHCTPUPOBAJl 3HAHUE TEOPUM paHEE H3YUYEHHBIX COIMYTCTBYIOIIUX TEM,
c(OpPMHUPOBAHHOCTh U YCTONYMBOCThH UCTIOJIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;

o OTBeYasl CaMOCTOSTENbHO, 0€3 HABOSAIIUX BOIPOCOB YUUTES;

o BO3MOXXHBI OJIHA — JB€ HETOYHOCTHU INPH OCBEIEHUU BTOPOCTEIEHHBIX BOIIPOCOB

WM B BBIKJIAJKAX, KOTOPBIE YYCHHUK JIETKO MCIPABIII I1OCJIE 3aMEYaHUs yUUTEIIs.
OTBeT OLIEHUBAECTCS OTMETKOM «4», €Cli yJOBJIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY

«5 », HO IIPpHU 3TOM UMCCT OJUH N3 HCIJOCTATKOB:

® B H3JIOKCHUH IOOIMYIICHBI HeOOJIbIIINE HpO6€J’II>I, HE HMCKa3uBHIICEC MAaTCMAaTHYCCKOC



COoJIepKaHUE OTBETA,

° JIOTYIIIEHbI OJIMH — J[Ba HEJ0YETa MPU OCBEIIECHUH OCHOBHOTO COJIEpPKAHUS OTBETA,
WCITPaBJICHHBIC MTOCTIC 3aMEUYaHUs YUUTEIIS;
° JIOTTYIIIEHBI OIMOKa Wi 0o0Jiee ABYX HEJOYETOB IPHU OCBEIICHUH BTOPOCTEIIEHHBIX

BOIIPOCOB WJIM B BBIKJIaJIKAX, JICTKO MCITPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.
OtmeTka «3» cTaBUTCA B cIeaAyromux Ciay4daiax:

o HENOJIHO  PAacKpbITO  COJAEp’KaHUE  MaTepuana  (COAEp)KaHHWE  U3JI0KEHO
¢parmeHTapHO, HE BCerAa IOCIEIOBATEIbHO), HO IIOKa3aHO oOmiee TMOHMMAaHHWE BONpOca H
IIPOIEMOHCTPUPOBAHbl YMEHHUs, JOCTAaTOYHBIE Ul YCBOEHHUS IPOTrpaMMHOro Marepuana (OmpeaeieHbl
«TpeboBaHUSAMU K MaTeMaTHYECKOW IIOATOTOBKE OOYYAIOIIMXCS» B HACTOALICH MporpamMme IIo
MaTeMaTHKe);

. UMENTUCh 3aTPyIHEHUS WM JIOMYIIEHBl OIIMOKH B ONMpPEeICHHH MaTeMaTHYeCKOM
TEPMHHOJIOTMM, YEPTEKaxX, BBIKJIAJIKAX, HCIPABIEHHBIE I0CIE€ HECKOJBKMX HAaBOSIIMX BOIPOCOB
YUUTENS;

o YUEHUK HE CIpaBWICd C IPUMEHEHHEM TEOPUM B HOBOM CHUTyalluu IpU
BBIMOJIHEHUM MPAKTUYECKOTO 3aJaHusi, HO BBIINOJHUI 3aJaHusl 00sA3aTeIbHOTO0 YPOBHS CIIOKHOCTH IO
JAHHOM TeMe;

o IIpU JOCTaTOYHOM 3HAHUM TEOPETHUUECKOI0 MaTepuaia BbISBIEHA HEAOCTAaTOYHAs
c(OpMUPOBAHHOCTh OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIydasx:

o HE PacKphITO OCHOBHOE COJIEp)KaHHe y4eOHOTo MaTepuaa;

. OOHapy»XeHO HE3HAHHWE YYCHHKOM OoJibllieli wWim HamboJiee BaXKHOW YaCTH
yueOHOro MaTepuana;

o JOMYIICHBl ~ OMIMOKM B ONPENCIICHUW  TOHATHW, TPU  HMCIOJIb30BAHUM

MaTeMaTUYeCKONl TEPMHUHOJOTUHU, B PUCYHKAxX, yepTexax WM rpadukax, B BBIKJIAJKaX, KOTOPHIE HE
WCIIPABJIEHBI MOCJIE HECKOJIBKUX HABOJSAIINUX BOIPOCOB YUUTEINS.
OtmMmeTka «1» cTaBUTCS, €CIIU:

° YUYCHHUK O6H8.py>KI/IJ'I IIOJIHO€ HC3HAHUC W HCIIOHUMAHHC HU3YyHACMOI'O yqe6H0ro
MaTtcpHrajia uHjih HC CMOI' OTBETHUTh HHU Ha OAWH M3 IMOCTABJICHHBIX BOIIPOCOB 110 U3YYCHHOMY MaTCpuany.

Oo6mas kaaccupukanus oMMOOK.
[Tpu olileHKe 3HaHUM, YMEHUH U HaBBIKOB O0YYaIOLINXCS CIEAYET YUUTHIBaTh BCe OMUOKU (rpyObIe
U HeTrpyObI€) U HETOUETHI.
I'pyObiMu cuuTaOTCSt OINOKM:

- HE3HAaHUE OINpEJENICHUsT OCHOBHBIX TIOHSATHH, 3aKOHOB, IpPaBUJI, OCHOBHBIX
HOJIOKEHUH TeOopHH, He3HaHHe (POpMyJ1, OOIENPUHATHIX CUMBOJIOB 0003HAYCHUN BEIMYUH, IUHUIl UX
U3MEPEHMUS;

- HE3HaHUE HAaMMEHOBAaHUM €IMHULl U3MEPEHMUS;

- HEYMEHUE BBIJIEJUTh B OTBETE IJ1aBHOE;

- HEYMEHHE NPUMEHATH 3HAHMSI, AITOPUTMBI JUIs PELICHUs 3a/1ay;

- HEYMEHUE JIeJIaTh BBIBOJIbI M 00O0IIECHNS;

- HEYMEHHE YUTaTh U CTPOUTH TpaUKH;

- HEyMEHHUE MO0JIb30BAThCS IEPBOMCTOUYHUKAMHU, YUEOHUKOM U CIIPABOYHHKAMU;

- NOTEpsl KOPHS WM COXPAaHEHHE TIOCTOPOHHETO KOPHS;

- oTOpacbiBaHuE 0€3 00BSICHEHUH OJTHOTO U3 HUX;

- pPaBHO3HAYHbIE UM OIIMOKY;

- BBIUMCIIUTENbHbIE OIUOKU, €CJIM OHU HE SBJISIOTCS OTHUCKOM;

- JIOTHYECKHUE OIINOKH.

K HerpyObIM ommOKam cie1yeT OTHECTHU:

- HETOYHOCTh  (DOPMYJTUPOBOK, OIPEIACICHUIN, TOHATUM, TEOPUM, BBI3BaHHAs
HEIOJHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB OIPENEISIEMOI0 TOHATHUS WIHM 3aMEHOM OJJHOTO - IBYX U3 3TUX
MPU3HAKOB BTOPOCTENIEHHBIMH;

- HETOYHOCTb IpaduKa;



- HEpPALMOHAIBHBIN METOJ PEUIEHHUS 3aJa4i WJIM HEIOCTAaTOYHO MPOJIYMAaHHbIN IJIaH
OTBeTa (HapyllIeHUe JIOTUKH, TOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEPAIUOHAIBHBIE METOIBI pa0OTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYPOi;

- HEyMEHHUE pelaTh 3aJa4u, BBIIOIHATD 3a/laHUs B OOIIEM BH/IE.

Henoueramm siBisirOTCS:

- HEpaIMOHAIBHEIC PUEMBI BEIYHUCICHUH U TTPEOOpa30BaHUI;

- HeOpeKHOE BBIMOJTHEHHE 3aMKUCeH, UepTexkel, cxeM, rpauKoB.

Kontpons 3YH npennaraercst mpy npoBeAeHUN MAaTEMaTHIECKUX AUKTAHTOB, TPAKTHYECKUX Pa-
00T, CAaMOCTOSATENBHBIX PadOT 00YYAIOIIET0 U KOHTPOJIUPYIOLIETO BUA, KOHTPOJIBHBIX PadOT, HTOTOBBIX
pabor.

OrneHKa WHAMBHUYATbHBIX PEIMETHBIX TOCTUKECHUN BEICTCS «METO/I0M CIOXKEHHSD», IPH KOTOPOM
(GuKcHpyeTCsl JOCTH)KEHHE OIOPHOTO YPOBHS M €ro NpEBBIIIEHHE. JTO IMO3BOJSIET IOOLIPSTH
IPOJIBIKEHHE OOYYaIOIINXCs, BBICTPauBaTh MHAMBUAYAIbHBIE TPACKTOPUHU JBIKEHUS C YYETOM «3OHBI
OJinKaiIiero pa3BuTus».



